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%LQ�\|QWHPLQGH�VÕFDNOÕN�YH�]DPDQ�DUDOÕNODUÕ� �D\UÕ�D\UÕ�GH÷HUOHQGLULOHUHN��JHUHN�D\OÕN��JHUHNVH� \ÕOOÕN� HQHUML� VDUIL\DWÕ� NROD\OÕNOD� EHOLUOHQHELOLU�� %LQ� \|QWHPL�� ÕVÕWPD�� VR÷XWPD� YH�KDYDODQGÕUPD�VLVWHPOHULQLQ�YHULPOHULQLQ��GHQJH�QRNWDVÕ�VÕFDNOÕ÷ÕQÕQ��ELQD�NXOODQÕP�úHNOLQLQ�YH�WRSODP�ÕVÕ� WUDQVIHU�NDWVD\ÕVÕQÕQ�VDELW�ROPDGÕ÷Õ�SHN�oRN�X\JXODPDGD�NXOODQÕOÕU�� �%LQ�\|QWHPL��J�QO�N�RUWDODPD�GÕú�RUWDP�VÕFDNOÕ÷ÕQGDQ�]L\DGH�VDDWOLN�LNOLP�YHULOHULQH�GD\DQGÕ÷ÕQGDQ�GROD\Õ��GHUHFH�J�Q� \|QWHPLQGHQ� GDKD� KDVVDV� VRQXoODU� YHULU� >�@�� %LQ� \|QWHPLQGH�� EHOLUOL� ELU� G|QHP�LoHULVLQGH� �D\�� \ÕO�� GÕú� KDYD� VÕFDNOÕ÷ÕQÕQ� �7R�L�� HOH� DOÕQDQ� EHOLUOL� DUDOÕNODUÕQGD� �ELQ�� NDo� VDDW��1ELQ�L�� � ROXúWX÷X� WHVSLW� HGLOLU�� %X� VÕFDNOÕN� GH÷HULQLQ� ROXúPD� V�UHVLQH� �VDDWLQH�� J|UH� HQHUMLPLNWDUÕ� WHVSLW� HGLOLU��7RSODP�HQHUML� VDUIL\DWÕ��E�W�Q�VÕFDNOÕN�DUDOÕNODUÕQGDNL�HQHUML� VDUIL\DWODUÕWRSODQDUDN�EXOXQXU�>�@� � �r� LREWRSLELQLELQ 77.14 ��� K ���%XUDGD��.WRS >:�R&@�ELQDQÕQ� WRSODP�ÕVÕ� WUDQVIHU�NDWVD\ÕVÕ��K ÕVÕWPD�YH\D�VR÷XWPD�VLVWHPLQLQ�YHULPL��1ELQ�L >K@� � EHOLUOL�ELU� VÕFDNOÕN� DUDOÕ÷ÕQGD� JHoHQ� VDDW� VD\ÕVÕ��7R�L VÕFDNOÕN DUDOÕ÷ÕQÕQ�RUWD�QRNWDVÕ��7E LVH� GHQJH� QRNWDVÕ� VÕFDNOÕ÷ÕGÕU��'HQJH� QRNWDVÕ� VÕFDNOÕ÷Õ�� ELU� ELQDGD� ÕVÕWPD\D� YH\D�VR÷XWPD\D� LKWL\Do� GX\XOPDGÕ÷Õ� GXUXPGDNL� GÕú� RUWDP� VÕFDNOÕ÷ÕGÕU�� %X� GH÷HU� ÕVÕWPDGD�JHQHOOLNOH� ��� R&� DOÕQÕU�� (úLWOLN� �¶GH� SDUDQWH]LQ� �]HULQGHNL� �� LúDUHWL� ÕVÕWPD LoLQ� SR]LWLI�GH÷HUOHULQ��VR÷XWPD�LoLQ�LVH�QHJDWLI�GH÷HUOHULQ�KHVDED�NDWÕODFD÷ÕQÕ�J|VWHUPHNWHGLU��7RSODP� HQHUML� VDUIL\DWÕ� W�P� VÕFDNOÕN� DUDOÕNODUÕ� LoLQ� HúLWOLN� �¶GHQ� KHVDSODQDQ 4ELQ�L�GH÷HUOHULQLQ�WRSODPÕ�LOH�EXOXQXU�¦  P
L LELQWRS 44 � � ���%XUDGD��P VÕFDNOÕN�DUDOÕNODUÕQÕQ�WRSODP�VD\ÕVÕQÕ J|VWHUPHNWHGLU�+ \DNÕWÕQ� DOW� ÕVÕO� GH÷HUL� ROPDN� �]HUH�� WRSODP� \DNÕW� PLNWDUÕ DúD÷ÕGDNL� HúLWOLNWHQ�KHVDSODQDELOLU�
+WRS4WRS)  ���%X� oDOÕúPDGD�� *D]LDQWHS� LOL� LoLQ� NXUX� WHUPRPHWUH� VÕFDNOÕ÷ÕQÕQ� ±�� R&� LOH� ��� R&�DUDOÕ÷ÕQGD�� �� R&¶OLN� GLOLPOHU� LoLQ� �¶HU� VDDWOLN� �� D\UÕ� ]DPDQ� GLOLPLQH� DLW� ELQ� GH÷HUOHUL� �1ELQ��WHVSLW� HGLOPLúWLU�� %LQ� GH÷HUOHULQLQ� KHVDSODQPDVÕQGD�� ���������� \ÕOODUÕ� DUDVÕ�'0ø� WDUDIÕQGDQ�|Oo�OHQ�WRSODP����\ÕOOÕN�VDDWOLN�NXUX WHUPRPHWUH�VÕFDNOÕNODUÕ�NXOODQÕOPÕúWÕU��dL]HOJH��¶GH�NXUX�WHUPRPHWUH�VÕFDNOÕ÷Õ�LoLQ��*D]LDQWHS¶H�DLW�D\OÕN�D\UÕQWÕOÕ�ELQ�GH÷HUOHUL�YHULOPLúWLU��dL]HOJHGHQ�J|]OHPOHQHQ� HQ� G�ú�N� VÕFDNOÕN� DUDOÕ÷ÕQÕQ� ±���� R&� ���� R&� ���� R&� �� �ùXEDW� D\ÕQGD� �� VDDW��� HQ�\�NVHN� VÕFDNOÕN� DUDOÕ÷ÕQÕQ� LVH������ R&� ��� R&� ��� R&�� �7HPPX]�D\ÕQGD��� VDDW�� ROGX÷X� WHVSLW�HGLOPLúWLU��dL]HOJH��¶GH�LVH�\ÕOOÕN�WRSODP ELQ�GH÷HUOHUL�YHULOPLúWLU��<ÕOOÕN�WRSODP�HQ�E�\�N�1ELQGH÷HULQLQ������VDDW�LOH�����R&��� R&���R&��VÕFDNOÕN�DUDOÕ÷ÕQGD�ROGX÷X�J|U�OPHNWHGLU�ùHNLO��¶GH�*D]LDQWHS� LoLQ�D\OÕN�1ELQ GH÷HUOHULQLQ�GH÷LúLPL�J|VWHULOPLúWLU��%X�úHNLOGHQÕVÕWPD�YH�VR÷XWPD�VH]RQODUÕ�J|U�OHELOLU��.Õú�D\ODUÕQÕQ�JUDIL÷LQ�VROXQD�� \D]�D\ODUÕQÕQ�JUDIL÷LQ�VD÷ÕQD�ND\GÕ÷Õ�YH�JHoLú�G|QHPLQLQ�LVH�JUDIL÷LQ�RUWDVÕQGD�NDOGÕ÷Õ J|U�OPHNWHGLU��ùHNLO��¶GH�LVH�
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6ø0*(/(5$ � $ODQ�>P�@)WRS � 7RSODP�\DNÕW�JHUHNVLQLPL�>P�@�YH\D�>NJ@+ �� <DNÕWÕQ�ÕVÕO�GH÷HUL�>N-� P�@�YH\D�>N-��NJ@L � 6ÕFDNOÕN�DUDOÕ÷ÕK � ,VÕWPD�VLVWHPLQLQ�YHULPL
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.WRS � %LQDQÕQ�WRSODP�ÕVÕ�WUDQVIHUL�NDWVD\ÕVÕ�>:� R&@0 � 7RSODP�VÕFDNOÕN�DUDOÕ÷Õ�VD\ÕVÕ1ELQ � %HOLUOL�ELU�VÕFDNOÕN�DUDOÕ÷ÕQGD�JHoHQ�V�UH�>VDDW@4 � <ÕOOÕN�HQHUML�PLNWDUÕ�>:�K@7E � 'HQJH�QRNWDVÕ�VÕFDNOÕ÷Õ�>R&@7R � 6ÕFDNOÕN�DUDOÕ÷ÕQÕQ�RUWD�QRNWDVÕ�>R&@WRS � 7RSODP�8 � ,VÕ�WUDQVIHU�NDWVD\ÕVÕ�>:�P� R&@

.$<1$./$5�� %XOXW��+���%�\�NDODFD��2��DQG�<ÕOPD]��7���������'HWHUPLQDWLRQ�DQG�$SSOLFDWLRQ�RI�WKH�'DWD�8VHG�LQ� (QHUJ\� (VWLPDWLRQ� 0HWKRGV� IRU� øVWDQEXO�� 3URFHHGLQJV� RI� �WK� ,QWHUQDWLRQDO� +9$&	5�7HFKQRORJ\�6\PSRVLXP��770'� 7KH�7XUNLVK�6RFLHW\�RI�+9$&	6DQLWDU\�(QJLQHHUV�����$SULO � ��0D\�������øVWDQEXO��� $6+5$(� )XQGDPHQWDOV�������&KDSWHU���� (QHUJ\�(VWLPDWLQJ�0HWKRGV��$WODQWD��86$��� .UHLGHU��-��)��DQG�5DEO��$���������+HDWLQJ�DQG�&RROLQJ�RI�%XLOGLQJV �'HVLJQ�(IILFLHQF\��&KDSWHU����0F*UDZ�+LOO��,QF���� $O�+RPRXG��0��6���������&RPSXWHU�$LGHG�%XLOGLQJ�(QHUJ\�$QDO\VLV�7HFKQLTXHV��%XLOGLQJ�DQG�(QYLURQPHQW��9RO������SS������������ %XOXW��+���%�\�NDODFD��2���DQG�<ÕOPD]��7���������%LQ�:HDWKHU�'DWD�IRU�7XUNH\��$SSOLHG�(QHUJ\��9RO������1R�����SS������������� 6DWPDQ��$��� $OWXQ��*�� YH�*|NWHNLQ��$��� �����7�UNL\H¶GH�.RQXWODUÕQ� ,VÕWÕOPDVÕQGD�'R÷DO�*D]ÕQ�.XOODQÕP�3RWDQVL\HOL��7�UNL\H� ���(QHUML�.RQJUHVL�7HNQLN�2WX UXP�7HEOL÷OHUL��&LOW� ��� 6D\ID� ���������$QNDUD���� .ÕONÕú��%��YH�2NXWDQ��&��������� ,VÕWPD�YH�6R÷XWPDGD� øOHUL�7HNQRORML�6LVWHPOHUL� LOH�$NÕOFÕ�(QHUML�.XOODQÕPÕ��7�UNL\H����(QHUML�.RQJUHVL�7HNQLN�2WXUXP�7HEOL÷OHUL��&LOW����6D\ID���� ������$QNDUD��� øOHUL��$��YH�hQHU��0���������7�UNL\H�ùHKLUOHUL�øoLQ�7LSLN�øNOLP�9HULOHUL��0�KHQGLV�YH�0DNLQH��&LOW�����6D\Õ������6D\ID��������� 'D÷V|]��$��.���YH�%D\UDNWDU��.��*���������7�UNL\H¶GH�'HUHFH �*�Q�6D\ÕODUÕ�YH�(QHUML�3ROLWLNDPÕ]��002�7HVLVDW�0�KHQGLVOL÷L�'HUJLVL��7HPPX] �$÷XVWRV�������6D\ID���������� %�\�NDODFD��2���%XOXW��+��YH�<ÕOPD]��7���������7�UNL\H¶QLQ�%D]Õ�øOOHUL�øoLQ�'HUHFH �*�Q�'H÷HUOHUL������8OXVDO�,VÕ�%LOLPL�YH�7HNQL÷L�.RQJUHVL�%LOGLULOHU�.LWDEÕ��6DNDU\D��&LOW�����6D\ID���� �������� %XOXW�� +��� %�\�NDODFD�� � 2�� YH� <ÕOPD]� 7��� � ���� �� $GDQD� øOLQGH� %LQDODUGD� (QHUML� $QDOL]L� øoLQ�'HWD\OÕ�0HWHRURORMLN�'H÷HUOHU´�����8OXVDO�6R÷XWPD�YH�øNOLPOHQGLUPH�7HNQL÷L�.RQJUHVL�%LOGLULOHU�.LWDEÕ��6D\ID����������$GDQD���� *�PUDK�� )��� .DWÕUFÕR÷OX�� '��� 2NXPXú�� 6��� $\NDQ�� <�� YH� .ÕOÕQoHU�� 1��� ������ 'HUHFH �*�Q�.DYUDPÕ\OD� $QNDUD� øoLQ� *D]� 7DOHELQLQ� 0RGHOOHQPHVL�� 7�UNL\H� ��� (QHUML� .RQJUHVL� %LOGLULOHU�.LWDEÕ��$QNDUD��6D\ID���������� 770'�� ������ 7�UNL\H� øNOLP�9HULOHUL�� 7�UNL\H� 7HVLVDW�0�KHQGLVOHUL� 'HUQH÷L� 7HNQLN� <D\ÕQODUÕ��$QNDUD���� %�\�NDODFD��2���%XOXW��+��DQG�<ÕOPD]��7� ��������$QDO\VLV�RI�9DULDEOH�%DVH�+HDWLQJ�DQG�&RROLQJ�'HJUHH�'D\V�IRU�7XUNH\��$SSOLHG�(QHUJ\��9RO������1R�����SS����� �������� $UÕVR\��$���'HPLUoLYL��7���7RURV��+��� ùHQ��2�� YH�ùD\ODQ��/��� ������ 6ÕFDNOÕN�$UDOÕ÷Õ�<|QWHPL\OH�<ÕOOÕN�<DNÕW�7�NHWLPLQLQ�+HVDEÕ��7HVLVDW�'HUJLVL���0DUW�������6D\Õ�����6D\ID������������ 'XUPD\D]��$���.DGÕR÷OX��0��DQG�ùHQ��=��������� $Q�$SSOLFDWLRQ�RI�WKH�'HJUHH�+RXUV�0HWKRG�WR�(VWLPDWH�WKH�5HVLGHQWLDO�+HDWLQJ�(QHUJ\�5HTXLUHPHQW�DQG�)XHO�&RQVXPSWLRQ�LQ�øVWDQEXO��(QHUJ\��9RO������SS��������������� 'XUPD\D]��$��DQG�.DGÕR÷OX��0���������+HDWLQJ�(QHUJ\�5HTXLUHPHQWV�DQG�)XHO�&RQVXPSWLRQV�LQ�WKH�%LJJHVW�&LW\�&HQWHUV�RI�7XUNH\��(QHUJ\�&RQYHUVLRQ�	�0DQDJHPHQW�9RO������SS������ �������
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��� 6DUDN��+�� DQG� � 6DWPDQ�$��� ������ 7KH�'HJUHH�'D\�0HWKRG� WR�(VWLPDWH� WKH�5HVLGHQWLDO�+HDWLQJ�1DWXUDO�*DV�&RQVXPSWLRQ�LQ�7XUNH\��$�&DVH�6WXG\��(QHUJ\��9RO������SS����� �������� %XOXW��+���%�\�NDODFD��2���<ÕOPD]��7��YH�$NWDFLU��0��$���������*$3�%|OJHVL� øoLQ�'HWD\OÕ�øNOLP�9HULOHUL��*$3� ,9��0�KHQGLVOLN�.RQJUHVL�%LOGLULOHU�.LWDEÕ�� 6D\ID� �� ������� ������+D]LUDQ�������ùDQOÕXUID���� 76������������%LQDODUGD�,VÕ�<DOÕWÕP�.XUDOODUÕ��7�UN�6WDQGDUWODUÕ�(QVWLW�V���$QNDUD���� 002�<D\ÕQ�1R������������.DORULIHU�7HVLVDWÕ�3URMH�+D]ÕUODPD�7HNQLN�(VDVODUÕ��7002%�0DNLQH�0�KHQGLVOHUL�2GDVÕ�����%DVNÕ��$QNDUD����� .DUDNRo���+���������8\JXODPDOÕ�76�����YH�.DORULIHU�7HVLVDWÕ�+HVDEÕ��ø]RFDP�\D\ÕQODUÕ����� %XOXW�� +��� %�\�NDODFD�� 2��� <ÕOPD]�� ������ %LQDODUGD� ,VÕ� <DOÕWÕP� +HVDEÕQGD� .XOODQÕODQ� $\OÕN�2UWDODPD� 'Õú� 6ÕFDNOÕN� 'H÷HUOHULQLQ� øQFHOHQPHVL�� ���� 8OXVDO� ,VÕ� %LOLPL� YH� 7HNQL÷L� .RQ JUHVL�%LOGLULOHU�.LWDEÕ��6D\ID��������.RQ\D���� .RGDK��=��+���(O�6KDDUDZL��0��$�� ,���������:HDWKHU�'DWD� LQ�-RUGDQ� IRU�&RQYHQWLRQDO�DQG�6RODU�+9$&�6\VWHPV��$6+5$(�7UDQVDFWLRQV��9RO���������SS����� �������� &ODULGJH�� '�� (��� %LGD�� 0��� .UDUWL�� 0��� -HRQ�� +�� 6��� +DP]DZ L�� (�� DQG� =ZDFN�� :��� ������ $�9DOLGDWLRQ� 6WXG\� RI� 9DULDEOH�%DVH� 'HJUHH�'D\� +HDWLQJ� &DOFXODWLRQV�� $6+5$(� 7UDQVDFWLRQV��9RO���������SS��������

%ø/'ø5ø�<$=$5/$5,
<UG��'Ro��'U� +�VDPHWWLQ�%8/87�����\ÕOÕQGD�+DOLODQ�0DUGLQ¶GD�GR÷GX��øON��RUWD�YH�OLVH�|÷UHQLPLQL�%DWPDQ¶GD�WDPDPODGÕ�������\ÕOÕQGD�dXNXURYD�hQLYHUVLWHVL��0�KHQGLVOLN�0LPDUOÕN�)DN�OWHVL��0DNLQD�0�KHQGLVOL÷L�%|O�P�QGHQ� PH]XQ� ROGX�� $\QÕ� \ÕO� +DUUDQ� hQLYHUVLWHVL� 0�KHQGLVOLN� )DN�OWHVL� � 0DNLQD�0�KHQGLVOL÷L� %|O�P�QGH� DUDúWÕUPD� J|UHYOLVL� RODUDN� J|UHYH� EDúODGÕ�� dXNXURYD� hQLYHUVLWHVL��)HQ� %LOLPOHUL� (QVWLW�V��� 0DNLQD� 0�KHQGLVOL÷L� $QDELOLP� 'DOÕQGD� ����� \ÕOÕQGD� <�NVHN�/LVDQVÕQÕ�� ����� \ÕOÕQGD� 'RNWRUDVÕQÕ� LVH� � WDPDPODGÕ�� ���������� \ÕOODUÕ� DUDVÕQGD� � +DUUDQ�hQLYHUVLWHVL� 0�KHQGLVOLN� )DN�OWHVL� � 0DNLQD� 0�KHQGLVOL÷L %|O�P�QGH�� � ���������� \ÕOODUÕ�DUDVÕQGD� LVH� � dXNXURYD� hQLYHUVLWHVLQGH� $UDúWÕUPD� *|UHYOLVL� RODUDN� oDOÕúWÕ�� +DOHQ� � +DUUDQ�hQLYHUVLWHVL�0�KHQGLVOLN�)DN�OWHVL� �0DNLQD�0�KHQGLVOL÷L�%|O�P�QGH�<UG��'Ro��'U�� RODUDN�oDOÕúPDNWDGÕU�� dDOÕúPD� DODQODUÕ� ÕVÕWPD� YH� VR÷XWPD VLVWHPOHUL� LoLQ� LNOLP� YHULOHULQLQ� DQDOL]L��HQHUML�DQDOL]L��ÕVÕWPD�YH�VR÷XWPD�VLVWHPOHUL�YH�X\JXODPDODUÕGÕU�
'Ro��'U��2UKDQ�%h<h.$/$&$����¶WH�.Dú�$QWDO\D¶GD�GR÷GX�� øON��RUWD�YH� OLVH�|÷UHQLPLQL�$QWDO\D¶GD� WDPDPODGÕ�������\ÕOÕQGD� dXNXURYD� hQLYHUVLWHVL�� 0�KHQGLVOLN�0LPDUOÕN� )DN�OWHVL�� 0DNLQD� 0�KHQGLVOL÷L�%|O�P�QGHQ�PH]XQ�ROGX�YH�D\QÕ�E|O�PGH�DUDúWÕUPD�J|UHYOLVL�RODUDN�oDOÕúPD\D�EDúODGÕ��������\ÕOÕQGD� dXNXURYD� hQLYHUVLWHVL�� � )HQ� %LOLPOHUL� (QVWLW�V��� 0DNLQD� 0�KHQGLVOL÷L� $QDELOLP�'DOÕQGD� <�NVHN� /LVDQVÕQÕ� WDPDPODGÕ������ \ÕOÕQGD�0DQFKHVWHU� hQLYHUVLWHVLQGH� 'RNWRUDVÕQÕ�WDPDPODGÕ� YH� D\QÕ� \ÕO� dXNXURYD� hQLYHUVLWHVL�� 0DNLQD� 0�KHQGLVOL÷L� %|O�P�QH� <UG�� 'Ro��2ODUDN�DWDQGÕ�������\ÕOÕQGD�0DNLQD�0�KHQGLVOL÷LQGH�,VÕ�7HNQL÷L�%LOLP�'DOÕQGD�'RoHQW�ROGX��+DOHQ� D\QÕ� E|O�PGH� |÷UHWLP �\HVLGLU�� ����� YH� ����� \ÕOODUÕQGD� 6FKRRO� RI� (QJLQHHULQJ��8QLYHUVLW\�RI�0DQFKHVWHU��8.¶GH�9LVLWLQJ�5HVHDUFKHU�RODUDN�EXOXQGX������������\ÕOODUÕ�DUDVÕ�dXNXURYD�hQLYHUVLWHVL��6R÷XWPD�YH�øNOLPOHQGLUPH�7HNQL÷L�8\JXODPD�YH�$UDúWÕUPD�0HUNH]L�
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�6ø0(5��0�G�U� <DUGÕPFÕOÕ÷Õ� J|UHYLQL� \�U�WW��� ����� \ÕOÕQGDQ� LWLEDUHQ� 6ø0(5�0�G�UO�÷��J|UHYLQL�V�UG�UPHNWHGLU��dDOÕúPD�DODQODUÕ� ÕVÕWPD�YH�VR÷XWPD�VLVWHPOHUL� LoLQ�LNOLP�YHULOHULQLQ�DQDOL]L�� HQHUML� DQDOL]L�� ÕVÕ� SRPSDODUÕ� YH� W�UE�ODQVOÕ� DNÕúWD� NRQYHNVL\RQOD� ÕVÕ� WUDQVIHUL� YH�VR÷XWPD�VLVWHPOHUL�X\JXODPDODUÕGÕU��
3URI��'U��7XQFD\�<,/0$=����� \ÕOÕQGD� 7DUVXV¶WD� GR÷GX�� � ����� \ÕOÕQGD� %HUOLQ� 7HNQLN� hQLYHUVLWHVL� 0DNLQH�)DN�OWHVLQL� ELWLUGL�� ����� \ÕOÕQGD� D\QÕ� hQLYHUVLWHGH� GRNWRUDVÕQÕ� WDPDPODGÕ�� ����� \ÕOÕQGD�.DUDGHQL]� 7HNQLN� � hQLYHUVLWHVL� 0DNLQH� 0�KHQGLVOL÷L� %|O�P�QGH� J|UHYH� EDúODGÕ�� �����\ÕOÕQGD�0DNLQH�0�KHQGLVOL÷L�%|O�P�QGH� ,VÕ�YH�.�WOH�7UDQVIHUL�%LOLP�'DOÕQGD�GRoHQW�ROGX������� \ÕOÕQGD�dXNXURYD�hQLYHUVLWHVL�0DNLQH�0�KHQGLVOL÷L��%|O�P��7HUPRGLQDPLN�$QDELOLP�'DOÕQD� 3URIHV|U� RODUDN� DWDQGÕ�� $OPDQ\D� GÕúÕQGD� øQJLOWHUH¶GH� &DPEULGJH� YH� /LYHUSRRO�hQLYHUVLWHOHULQGH�� $%'¶GH�0DVVDFKXVHWWV� ,QVWLWXWH� RI� 7HFKQRORJ\¶GH�PLVDILU� |÷UHWLP� �\HVL�RODUDN�EXOXQGX������������\ÕOODUÕ�DUDVÕ�.DUDGHQL]�7HNQLN��hQLYHUVLWHVL�0DNLQH�0�KHQGLVOL÷L�%|O�P� %DúNDQOÕ÷Õ� J|UHYL� \DSWÕ�� ���������� \ÕOODUÕ� DUDVÕQGD� dXNXURYD� hQLYHUVLWHVL�0�KHQGLVOLN�0LPDUOÕN� )DN�OWHVL� 'HNDQOÕ÷ÕQÕ� YH� ���������� \ÕOODUÕ� DUDVÕQGD� GD� dXNXURYD�hQLYHUVLWHVL�� 0DNLQH� 0�KHQGLVOL÷L� %|O�P� %DúNDQOÕ÷ÕQÕ� \�U�WW��� dXNXURYD� hQLYHUVLWHVL��6R÷XWPD� YH� øNOLPOHQGLUPH� 7HNQL÷L 8\JXODPD� YH� $UDúWÕUPD�0HUNH]L� �6ø0(5��0�G�UO�÷���J|UHYLQL� ���������� \ÕOODUÕ� DUDVÕQGD� V�UG�UG��� +DOHQ�� dXNXURYD� hQLYHUVLWHVL�� 0�KHQGLVOLN�0LPDUOÕN� )DN�OWHVL� 'HNDQOÕ÷Õ� J|UHYLQL� \�U�WPHNWHGLU�� ,VÕ� WUDQVIHUL�� ÕVÕWPD� YH� VR÷XWPD�VLVWHPOHUL� � YH� X\JXODPDODUÕ�� HQHUML� DQDOL]OHUL�� LNOLP� YHULOHUL� YH� oRN� ID]OÕ� DNÕúODU� �]HULQH�oDOÕúPDNWDGÕU�


