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OHQWHN�PHJ�HJ\�NpV�EEL�±V]iPXQNUD�N�O|Q|VHQ�IRQWRV± VSHFLILNiFLyV�HV]N|]��D�9'0��HJ\HV�DVSHNWXVDL��(]�D]�LGHMH�D�3/�,�V]DEYiQ\RVtWiViQDN�LV��(�PXQ�ND��DPHO\EHQ�%HNLo��%M�UQHU��+HQKDSO�� -RQHV�pV�/XFDV�YHWWHN�UpV]W��HUHGPp�Q\H�OHWW�D]������HV�Ä7HFKQLFDO 5HSRUW´��D]D]�D�3/�,�IRUPiOLV�OHtUiVD��V�HJ\EHQ�D�9LHQQD�'HYHORSPHQW�0HWKRG��9'0��NLLQGXOySRQWMD��&OLII�-RQHV�pV�'LQHV�%M�UQHU�YiOODOWD�PDJiUD�DQQDN�EHEL]RQ\tWiViW��KRJ\�D�9'0�YDODPL�PiVUD�LV�DONDOPDV�� PLQW� IRUGtWySURJUDPRN� WHFKQLNDL� ULSRUWMDLQDN� HONpV]tWpVH�� >/1&6���@ 'LQHV�%M�UQHU�FVRSRUWMD�D�GiQ�0&V]DNL�(J\HWHPHQ�IiUDGKDWDWODQXO� IRO\�WDWWD� D� 9'0� KDV]QiODWiW� Q\HOYHN� OHtUiViUD��� pV� NROOpJiL� YROWDN� D� &+,//�Q\HOY� OHtUiViQDN� IHOHO�VHL�� pV�D]�$GD�Q\HOY� V]HPDQWLNiMiW� OHtUy�GRNXPHQWXP�OpWUHKR]iViEDQ�LV�QDJ\�UpV]EHQ�D]�� PXQNiMXN�IHNV]LN��>/1&6���@$� SURJUDPR]iVL� WpWHOHN� V]HUHQFVpVHQ� |WY|]LN� D� ÄPLW´� pV� D� ÄKRJ\DQ´� IR�JDOPDNDW�D�FpO�� WL�� D� IHODGDWPHJROGiV�pUGHNpEHQ��6pPiNDW� MHOHQWHQHN�D�SURJ�UDPR]y�V]iPiUD��DPHO\HNE�O�PDJDEL]WRVDQ�pStWKHWL�I|O�D�PHJROGy�SURJUDPRW��$� IHODGDWRW� �pV� D� SURJUDPRW� LV�� RO\DQ� DEV]WUDNW� JpSQHN� WHNLQWLN�� DPHO\QHN�EHPHQHWpUH� pV� NLPHQWpUH� IRJDOPD]QDN� PHJ� HOYiUiVRNDW�� $� SURJUDPR]iVL�WpWHOHN� HJ\� iOOtWiVW� IRJDOPD]QDN� PHJ� �LQQHQ� D]� HOQHYH]pVH� LV��� DPLQHN� KH�O\HVVpJpW�HOHJHQG� HJ\V]HU�EHEL]RQ\tWDQL��V�XWiQD�ÄFVDN´�DONDOPD]QL�NHOO��$]�iOOtWiV�PLQGLJ�HIIpOHNpSSHQ�KDQJ]LN��KD�D�EHPHQHWUH�NHU�O� DGDWRN�WHOMHVtWLN�D�UiMXN�NLUyWW�~Q��HO�IHOWpWHOHNHW��DNNRU�D�PHOOpNHOW��D�WpWHOKH]�WDUWR]y��DEV]WUDNW�DOJRULWPXV NLPHQHWL�DGDWDL�WHOMHVtWHQL�IRJMiN�D�WHUPLQiOiVQiO�D]�~Q��XWyIHOWpWHOW��DPL�QHP�PiV��PLQW�D]�HOpUHQG� FpO��$�IHOWpWHOHN� OHtUiViUD�±iOWDOiEDQ± D�PD�WHPDWLNDL� ORJLND�pV�D�KDOPD]HOPpOHW�HV]N|]WiUiW�KDV]QiOMiN�I|O��$]�DEV]WUDNW�DOJRULWPXV� Q\HOYH]HWH� OHKHW� EiUPHO\� VWUXNWXUiOW� SURJUDPOHtUy� HV]N|]�� �3O��VWUXNWRJUDP�� YDODPLO\HQ� WHUPpV]HWHV� Q\HOY& DODSV]DYDNEyO� NRQVWUXiOW� SV]H�XGRNyG��YDJ\�HJ\�DONDOPDVDQ�OHHJ\V]HU&VtWHWW�SURJUDPR]iVL�Q\HOY���$�SURJUDPR]iVL�WpWHOHNHQ�DODSXOy�SURJUDPIHMOHV]WpV�WHKiW�D�WHUYH]pV���PDMG�KHO\HVVpJEL]RQ\tWiV� OpSpVNHWW�VH� KHO\HWW� ±HOPpOHWLOHJ� OHJDOiEELV± D� WpWHOHN�VSHFLILNiFLyEyO� W|UWpQ� JHQHUiOiV� pV� D� SURJUDPWUDQV]IRUPiOiV� OpSpVNHWW�VpW�LOOHV]WL��$�SURJUDPWUDQV]IRUPiFLyN�LV�EL]RQ\tWKDWyDQ�KHO\HV�VpPiN��LWW�D]RQ�EDQ� QHP� D� IHODGDW� pV� D� SURJUDP� NHU�O� SiUED�� KDQHP� NpW� SURJUDP��0RVW� LV�OHKHWQHN� D� NpW� SURJUDPSiU� HNYLYDOHQFLiMiQDN� �D]D]� D� WUDQV]IRUPiFLy� HO�YpJ]pVpQHN��HO�IHOWpWHOHL��>+DUDQJR]y���@
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$� N|YHWNH]� IRQWRV� PpUI|OGN�QHN� OiWV]LN� D� VSHFLILNiFLy� IHMO�GpVH� V]HP�SRQWMiEyO� ±EiU� LG�EHQ� D� IHQWLHNNHO� SiUKX]DPRVDQ� IXWQDN� D]� HVHPpQ\HN± D]�DGDWRN� pV� D� SURJUDP� YLV]RQ\iQDN� ÄHJ\HQV~O\ED� NHU�OpVH´�� $� SURJUDP� YpJ�UHKDMWiViW� V]HUYH]� VWUXNW~UiN� DEV]WUDKiOyGiVD� PiU� NpV]QHN� OiWV]LN� D� ���V�pYHN� YpJpQ�� DPtJ� XJ\DQH]� D]� DGDWRN� YRQDWNR]iViEDQ� PpJ� PHJOHKHW�VHQ�J\HUPHNL�QDLYLWiV~��(NNRULEDQ�D�WtSXVIRJDORP�DOLJ�W|EE��PLQW�D�PHPyULD�HJ\�WDUWRPiQ\iQDN� ÄVDEORQRV´� OHtUiVD�� FVXSiQ� HJ\� iEUi]ROiVL� VpPD�� )HOLVPHULN��KRJ\�D�WtSXV�XJ\DQRO\DQ�pStW� HV]N|]H�D]�DGDWRN�YLOiJiQDN��PLQW�D]�HOMiUiVRN��I�JJYpQ\HN�� D]� DOJRULWPXVRN� YLOiJiQDN�� 7HKiW� KD� NHOO�� D� IHODGDWQDN� PHJ�IHOHO�HQ� D� ÄVHPPLE�O´� OpWUHKR]DQGyNNpQW� NHOO� WXGQL� YHO�N� EiQQL�� $� NpWIpOH�DEV]WUDNFLy� N|]|WWL� N|]HOHGpV� HOV� MHOpQHN� WHNLQWKHWM�N� D� -DFNVRQ�IpOH� GLD�JUDPRN�PHJV]�OHWpVpW�$� WtSXVIRJDORP� ÄW|EEV]iO~´� IHMO�GpVH� VRUiQ� V]�OHWQHN� PHJ� D� N|YHWNH]�PHJKDWiUR]y� IRJDOPDN�� RV]WiO\�� HJ\VpJEH� ]iUiV�� |U|NOpV��9DOyEDQ� D]�REMHN�WXP D]� D� IRJDORP�� DPHO\�±PHJtWpOpVHP�V]HULQW± MHOHQW�VpJpEHQ�D� VWUXNWXUiOW�SURJUDPR]iV�HOYHL��YDJ\�D�SURJUDPR]iVL�WpWHOHN�MHOHQW�VpJpYHO�YHWHNHGKHW��$�WtSXV� �REMHNWXPRV]WiO\��� OHtUiV� VWiFLyMiW� OHKHW� WHNLQWHQL� D� VSHFLILNiFLy� N|�YHWNH]� OpSpVpQHN��'DKO�DQQDN�D�YpOHPpQ\pQHN�DG�KDQJRW�>/1&6���������@��KRJ\�D]�REMHNWXP�HOY&VpJHW���I� FpO�PRWLYiOWD��HJ\UpV]W� My�VWUXNWXUiOLV�PHJ�IHOHOpV�HOpUpVH�D�GLV]NUpW�HVHPpQ\HNHW�V]LPXOiOy�SURJUDP�pV�D�PRGHOOH]HQG�UHQGV]HU�N|]|WW��PiVUpV]W�KDWpNRQ\DQ�~MUDI|OKDV]QiOKDWy�SURJUDPNRPSRQHQ�VHN�NRQVWUXiOiVD��$�WtSXVPHJYDOyVtWiV�HV]N|]HNpQW�EHYH]HWLN�D�PRGXO� IRJDO�PDW��DPHO\�NpSHV�HOUHMWHQL�IHNHWH�GRER]NpQW�D�SURJUDPR]y�HO�O�D]RQ�ÄUpV]OHW�NpUGpVHNHW´�� DPHO\KH]� YDOyMiEDQ� QLQFV� N|]H�� V� tJ\� QDJ\EDQ� Q|YHOL� D� WtSXV�KDV]QiODWiQDN�EL]WRQViJRVViJiW�$� SUREOpPD�PRVW� WHKiW� QHP� D]�� KRJ\� KRJ\DQ� IRJDOPD]KDWy�PHJ� D� SURJ�UDPYpJUHKDMWiV�My�YpJFpOMD��KDQHP��KRJ\�D�WtSXVKR]��D]�REMHNWXPRV]WiO\KR]��DVV]RFLiOW� �D� YHOH� HJ\EH]iUW�� P&YHOHWHN�� PLQW� HJ\�PDMGDQL� SURJUDPKR] I|O�KDV]QiODQGy� HV]N|]NpV]OHW� HOHPHL�� PLNRU� WHNLQWKHW�N� MyQDN�� HJ\PiVVDO� ÄMyO�KDUPRQL]iOyGyQDN´��(UUH� D]� Ä|VV]KDQJ]DW�OHtUiVUD´� D�NRUiEEDQ�HPOtWHWW�� HO��pV� XWyIHOWpWHOHNUH� DODSXOy�� ~Q�� PRGHOO�Ei]LV~� VSHFLILNiFLyV� HV]N|]|N�� PyG�V]HUHN� QHP� LJHQ� DONDOPD]KDWyN�� $]� |WOHW� Np]HQIHNY��� D]� RSHUiFLyN� HJ\�WW�P&N|GpVpQHN� HOYiUiVDLW� NHOO� iOOtWiVRNNDO� PHJDGQL�� YDJ\LV� HJ\IDMWD� D[LyPD�UHQGV]HUW�NHOO�PHOOpNHOQL�� 6�KD�HJ\�WtSXVW�UHSUH]HQWiOy�LPSOHPHQWiOy�PRGXOW�HONpV]tWHWW�QN�� D]� D� IHODGDW�PDUDG�� KRJ\� EHEL]RQ\tWVXN�� D�PHJYDOyVtWRWW�P&�YHOHWHN� NLHOpJtWLN� D[LyPDUHQGV]HU�QNHW�� (KKH]� LOOHV]NHG� VSHFLILNiFLyV� HV]�N|]|NHW�QHYH]LN�DOJHEUDLDNQDN�
� $�YH]pUO� V]HUNH]HWHN�� D]� HOMiUiVRN�I�JJYpQ\HN�RSHUiWRURN��PLQG�D]�DOJRULWPLNXV�DEV]W�UDNFLy�HV]N|]HL�W|EEp�NHYpVEp�PHJWDOiOKDWyN�D�SURJUDPR]iVL�Q\HOYHN�V]yNLQFVpEHQ�
� $�PRGXO�NLIHMH]pV�KHO\HWW�HVHWOHJ�PiVW��SO��XQLW��SDFNDJH��KDV]QiOQDN��GH�D�OpQ\HJ�PLQGLJ�XJ\DQD]��D]�HJ\VpJEH�]iUiV�pV�D�ÄQHP�SXEOLNXV´�GROJRN�HOUHMWpVH�
� (QQHN�D�VSHFLILNiFLyV�PyGV]HUQHN�D�NLGROJR]yMD��*XWWDJ��PpJ������E�O�

$]�DGDW�DEV]WUDNFLy�HOV� DUDQ\�NRUD�$�WtSXV�IRJDORP-DFNVRQ�GLDJUDP

$]�DGDW�DEV]WUDNFLy�PiVRGLN�DUDQ\NRUD�$�WtSXV�pV�D�PRGXO2EMHNWXPRN�pV�RV]WiO\RN

7tSXVRN�VSHFLILNiOiVD�DOJHEUDL�VSHFLILNiFLyN
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�� )HODGDWPHJROGiV�± D�NpWIpOH�PHJN|]HOtWpV
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�� Ä9'0�XQLYHU]XP´$�9'0�HJ\�QpSV]HU& NpSYLVHO�MH�D]�~Q��PRGHOO�DODS~�VSHFLILNiFLyV�PyG�V]HUHNQHN��V�W�W|EE�± DPLQW�KDPDURVDQ�NLGHU�O��$� 9'0� YLV]RQ\ODJ� KRVV]~� P~OWUD� WHNLQW� YLVV]D�� PiU� D� ���V� pYHNEHQ� LV�IRO\W� YHOH� NDSFVRODWRV� NXWDWiV��$� NXWDWiV� ÄLQWHQ]LWiViW´�PXWDWMD�EH� D]� DOiEEL�JUDILNRQ�� $PLQW� OiWKDWy� D]� HO�]PpQ\HN� PpJ� D� ���DV� pYHN� YpJpUH� Q\~OQDN�YLVV]D��V�IpQ\NRUiW�D����HV�pYHN�HOHMpQ�pOWH�

0iUD�PiU�D�Ä9'0�QHP�FVXSiQ�HJ\�D�VRN�VSHFLILNiFLyV�Q\HOY�N|]�O��+H�O\HVHEE� V]iPtWyJpSHV� UHQGV]HUHN� IRUPiOLV� GHILQtFLyV� pV� IHMOHV]WpVL� WHFKQLNi�LQDN� J\&MWHPpQ\pQHN� WHNLQWHQL�� DPHO\� HJ\�9'0�6/�QHN� QHYH]HWW� VSHFLILNi�FLyV�Q\HOYE�O��DGDW� pV�P&YHOHWILQRPtWiVL�V]DEiO\RNEyO��YDODPLQW�EL]RQ\tWiV�HOPpOHWE�O� iOO´� ± tUMD� 9HUKRHI� D� 9'0�U�O� IHOWHWW� J\DNRUL� NpUGpVHNUH� DGRWW�HJ\LN�YiODV]iEDQ��>9HUKRHI@7HKiW� D� 9'0�6/� PLQG� VSHFLILNiFLyV�� PLQG� SHGLJ� IHMOHV]W� Q\HOY�� (EE�O�N|YHWNH]LN� HJ\LN� I� MHOOHPYRQiVD�� DPHO\EHQ� N�O|QE|]LN� D� SURJUDPR]iVL�Q\HOYHNW�O��D�9'0�6/�VSHFLILNiFLy�iOWDOiEDQ�ÄOD]iQ´�VSHFLILNiOW��YDJ\LV�QHP�HJ\� NRQNUpW� HQWLWiVW� �pUWVG� H]� DODWW� D� VSHFLILNiODQGyW�� EiUPL� LV� OHJ\HQ� D]��GHILQLiO�� KDQHP� LQNiEE� HJ\� RO\DQ� RV]WiO\iW� HQWLWiVRNQDN�� DPHO\HNHW� NL� NHOO�HOpJtWVHQ� $�IRUPiOLV�V]HPDQWLNiEDQ�H]HNHW�D�VSHFLILNiFLy�PRGHOOMpQHN�KtYMiN�$� 9'0�6/� OHtUiVD� DEV]WUDNW� V]LQWD[LVVDO� NpV]�OW�� DPHO\� D� Q\HOY� VWUXN�W~UiMiW�DEV]WUDNW�V]LQWHQ�PXWDWMD�EH��$�VWDQGDUG�NpW�NRQNUpW�V]LQWD[LVW�GHILQLiO��$]� HJ\LN� WLV]WiQ�PDWHPDWLNDL�� DPHO\� SXEOLNiFLyV� FpO~�� D�PiVLN� D]� ,62� ����V]LQWD[LV�D]�HOHNWURQLNXV�DGDWWRYiEEtWiV�NRUOiWMDLW�YHV]L�ILJ\HOHPEH�-HOOHJ]HWHV�Q\HOYH]HWpUH�HJ\�SpOGiW�OiWXQN�D����I�JJHOpNEHQ�$� IHMH]HW� FtPpYHO� DUUD� D� VRNUpW&VpJUH�� NLGROJR]RWWViJUD� DNDURN� XWDOQL��DPHO\� D� 9'0�NXWDWiVW� MHOOHP]L�� V� PLQWHJ\� |QiOOy� ÄJDOD[LVW´� DONRW� D� SURJ�UDPR]iV� WXGRPiQ\iQDN�QDJ\�XQLYHU]XPiEDQ� �D� URNRQ� WHU�OHWHNEH�iW�iWQ\~Oy�ÄJDOD[LVNDURNNDO´��

9'0 GHILQtFLyV�pV�IHMOHV]WpVL�WHFKQLND�J\&MWHPpQ\

$�9'0�NXWDWiVUyO
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6]iPRV�KHO\HQ�DODNXOW D�9'0�PHO�NDSFVRODWRV�NXWDWy�FHQWUXP��'iQLiEDQ��$QJOLiEDQ��1pPHWRUV]iJEDQ��86$�EDQ«���(]HNU�O�NDSKDWXQN�QpPL�NpSHW��D]�DOiEEL� ÄWHPDWLNXV´� FVRSRUWRVtWiV� UpYpQ�� DPHO\HN� D� OHJIRQWRVDEE� FHQWUXPRN�KRQODSMDLQDN�FtPpW�WDUWDOPD]]D��x 9'0�U�O�ÄiOWDOiEDQ´�ÄKWWS���LPDGD�RX�GN�YGP�YGP�KWPO´x $�9'0�V]DEYiQ\� ÄKWWS���IWS�VHL�FPX�HGX�WHFKQRORJ\�VWDQGDUGV�´x 3pOGDJ\&MWHPpQ\� ÄKWWS���ZZZ�LIDG�GN�SXE�YGP�H[DPSOHV��H[DPSOHV�KWPO´x %LEOLRJUiILD� ÄIWS���LPDGD�RX�GN�SXE�GRFV�´x 1HZVJURXS� ÄFRPS�VSHFLILFDWLRQ�PLVF´x /HYHOH]pVL�OLVWD� ÄPDLOEDVH#PDLOEDVH�DF�XN´�VXEMHFW��ÄMRLQ�YGP�IRUXP�[\´�x 9'0�~MViJ� ÄKWWS���ZZZ�LIDG�GN�QHZVOHWWHU����´$�9'0�V]RIWYHUHN� YiODV]WpND� LV�PHJOHS�HQ� V]pOHV� VNiOiQ�PR]RJ��$� OHJ�HJ\V]HU&EEHN� NpSHVHN� HOOHQ�UL]QL� HJ\� VSHFLILNiFLy� KHO\HVVpJpW� D� 9'0�Q\HOYH]HWH�V]HPSRQWMiEyO��LOOHWYH�LJpQ\HV�IRUPiEDQ�NpSHVHN�Q\RPWDWQL��(]HN�D� SXEOLNiFLyV� FpO~� HV]N|]|N� �SO�� 6SHF%R[��� $� MREEDN� VRNROGDO~EE� HOOHQ�U�]pVHNUH�NpSHVHN��V]LQWD[LV��WtSXVPHJIHOHOpV��VWDWLNXV�V]HPDQWLND��SO��&HQWDXU�9'0 HQYLURQPHQW���$� V]RIWYHUHN� FV~FViW� MHOHQWLN� D]RN�� DPHO\HN� D�NLWHUMHGW�HOOHQ�U]pV�XWiQ�NpSHVHN�YDODPLO\HQ�SURJUDPR]iVL�Q\HOYUH�OHIRUGtWDQL�D�VSHFL�ILNiFLyW��,O\HQ�SO��D]�,)$'�9'0�6/�7RROER[��DPHO\�&���NyGJHQHUiWRUUDO�pV�IRUUiVQ\HOYL� Q\RPN|YHW�YHO� UHQGHONH]LN�� 5iDGiVXO� W|EEIDMWD� SODWIRUPRQ� LV�NpSHV� IXWQL�� 6XQ� 63$5&� 6XQ26�6RODULV�� +3� ���� +38;�� 3&����� :LQ����:LQ17��/LQX[��'(&�$OSKD�81,;�

� ÈOWDOiEDQ�D�IHOVRUROW�:::�FtP�PHOOHWW�OpWH]LN�OHJDOiEE�HJ\�DQRQ\PXV�)73�HOpUpV�LV�

$�9'0�V]RIWYHUHN

http://www.ifad.dk/newsletter/
mailto:mailbase@mailbase.ac.uk
ftp://imada.ou.dk/pub/docs/
http://www.ifad.dk/pub/vdm/examples/examples.html
http://www.ifad.dk/pub/vdm/examples/examples.html
http://ftp.sei.cmu.edu/technology/standards/
http://imada.ou.dk/vdm/vdm.html
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�� $OJHEUDL�WtSXV�VSHFLILNiFLyN$]�HO�]� UpV]EHQ�D]�HJ\LN�QpSV]HU& PRGHOO�DODS~�VSHFLILNiFLyV�HV]N|]U�O��D�9'0�U�O�HVHWW�V]y��PRVW�D�PiVLN�QDJ\RQ�IRQWRV�VSHFLILNiFLyV�ÄNDWHJyULiUD´��D]�DOJHEUDLUD�YHW�QN�QpKiQ\�SLOODQWiVW��$]�DOJHEUDL�VSHFLILNiFLyN�tJpUHWHV�WHU�OHWH�D]�DEV]WUDNW�WtSXVRN�GHILQLiOiVD��$]�DOJHEUDL� MHO]� DUUD�XWDO��KRJ\�IRUPDOL]PXVD�QDJ\EDQ�pStW�D]�DEV]WUDNW�DO�JHEUD� MHO|OpVHLUH�� IRUPDOL]PXViUD��*XWWDJ� >*HKDQL���������@� V]HULQW�D�VSHFL�ILNiFLy� UHQGV]HULQW� KiURP� UpV]E�O� iOO�� V]LQWDNWLNXV� VSHFLILNiFLyEyO�� V]HPDQ�WLNXV�VSHFLILNiFLyEyO�pV�V]&NtWpVL�VSHFLILNiFLyEyO��$]�HOV� EL]WRVtWMD�D�V]LQWDN�WLNDL� pV� WtSXVHOOHQ�U]pVL� LQIRUPiFLyNDW� D]� DVV]RFLiOW� RSHUiFLyN� QHYHLQHN��pUWHOPH]pVL�WDUWRPiQ\DLQDN�pV�pUWpNNpV]OHWHLQHN�PHJDGiViYDO��V]LJQDW~UD���$�N|YHWNH]� D]� RSHUiFLyN� ÄHJ\PiVUD� KDWiViW´� tUMD� OH� D[LyPiN� VHJtWVpJpYHO�� $�V]&NtWpVL� VSHFLILNiFLy� IRJODONR]LN� D]� HO�IHOWpWHOHNNHO� pV� NLYpWHOHV� KHO\]HWHN�IHOWpWHOHLYHO��0HJ� NHOO� MHJ\H]Q�QN�� KRJ\� J\DNRUWD� H]� XWyEELW� D� V]HU]�N� QHP�WDUWMiN� LJD]iQ� IRQWRVQDN�� V� H]pUW� HOKDJ\MiN� D� VSHFLILNiFLyMXNEyO��$]� DOJHEUDL�VSHFLILNiFLy�WHFKQLNiMiQDN�EHPXWDWiViUD�iOOMRQ�LWW�NpW�UpV]OHW�*HKDQL�HJ\�FLN�NpE�O� >*HKDQL� ���������� �������@�� DPHO\� VRUiQ� HJ\� YHUHP�� LOO�� HJ\� UHOiFLyV�DGDWEi]LV�OHtUiViW�DGMD�����pV����VSHFLILNiFLy�
W\SH�6WDFN>HOHP�7\SH��Q�,QWHJHU@H[WHUQDO�RSHUDWLRQV�QHZVWDFN��SXVK��SRS��WRS��LVQHZ��GHSWKV\QWD[QHZVWDFN��o 6WDFNSXVK���6WDFN�[�HOHP�o 6WDFNSRS����6WDFN�o 6WDFNWRS����6WDFN�o HOHPLVQHZ��6WDFN�o %RROHDQGHSWK��6WDFN�o ,QWHJHU�«VHPDQWLFVGHFODUH�VWN��6WDFN��HOP�HOHPD[LRPVSRS�SXVK�VWN�HOP��� �VWNWRS�SXVK�VWN�HOP��� �HOPLVQHZ�QHZVWDFN�� �WUXHLVQHZ�SXVK�VWN�HOP��� �IDOVHGHSWK�QHZVWDFN�� ��GHSWK�SXVK�VWN�HOP��� ���GHSWK�VWN�«UHVWULFWLRQVSUH�SRS�VWN�� �aLVQHZ�VWN�LVQHZ�VWN��� IDLOXUH�WRS�VWN�IDLOXUH�SXVK�VWN�HOP��� GHSWK�VWN�tQHQG 6WDFN�

���VSHFLILNiFLy
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W\SH�GDWDEDVHH[WHUQDO RSHUDWLRQV�QHZ��DGG��GHOHWH��HPSW\��LQ��JHWLQWHUQDO RSHUDWLRQ�LQVHUWV\QWD[QHZ��o GDWDEDVHDGG��GDWDEDVH�[�QDPH�[�UHODWLRQ�o GDWDEDVH�� ^(5525`HPSW\�GDWDEDVH�o ERROHDQLQ��GDWDEDVH�[�QDPH�o ERROHDQ«VHPDQWLFVYDU G��GDWDEDVH��Q��P��QDPH��U��UHODWLRQD[LRPVHPSW\�QHZ�� �WUXHHPSW\�LQVHUW�G�Q�U��� �IDOVHLQ�QHZ�Q�� �IDOVHDGG�G�Q�U�� �LI LQ�G�Q��WKHQ (5525�HOVH LQVHUW�G�Q�U�«HQG GDWDEDVH�
���VSHFLILNiFLy0HJMHJ\]pVHN��x $�I�JJYpQ\HN�PHOOpNKDWiV�QpON�OLHN�x $]�LQVHUW�RSHUiFLy�OpQ\HJpW�WHNLQWYH�D]RQRV�D]�DGG�GDO��FVDN�QHP�Yp�JH]�HOOHQ�U]pVW�D�UHOiFLy�PiU�PHJOpWpW�LOOHW�HQ��$] LQWHUQDO NXOFV�V]y�XWDO� DUUD�� KRJ\� ÄNtY�OU�O� QHP� OiWKDWy´�� FVDN� ÄWHFKQLNDL� V]�NVpJOHW´� D]�D[LyPiN�N|QQ\HEE�PHJIRJDOPD]iVD�pUGHNpEHQ�x 1HP�GHILQLiOWDN�D]�DODSKDOPD]RN��GDWDEDVH��QDPH��UHODWLRQ�
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