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\HDUV�ROG��SURGXFH�D�JUHDWHU�OHDUQLQJ�SHUIRUPDQFH�FRPSDUHG�WR�LQGLYLGXDO�WUDLQLQJ��'RLVH�	�0XJQ\��������'LOOHQERXUJ��%DNHU	�%OD\H���������FRQWUROOLQJ�LQGHSHQGHQW�YDULDEOHV�VXFK�DV�VL]H�DQG�FRPSRVLWLRQ�RI�WKH�FROODERUDWRUV��QDWXUH�RI�WKH�WDVN��HWF����(/(0(176�7+$7�352027(�62&,$/�,17(5$&7,21�$021*�&2//$%25$7256 0DQ\� WKHRUHWLFLDQV�� VLQFH9\JRWVN\� �������� HVWDEOLVK� WKHLPSRUWDQFH� RI� VRFLDOLQWHUDFWLRQV� DPRQJ� LQGLYLGXDOV�$FFRUGLQJ�WR�9\JRWVN\��������KLJK� OHYHO� FRJQLWLYH� IXQFWLRQVDUH� RULJLQDWHG� WKURXJK� WKHLQWHUDFWLRQV� DPRQJ� LQGLYLGXDOV�(YHQ� WKRXJK� 3&V� WUDGLWLRQDOO\KDYH� EHHQ� XVHG� DV� LQGLYLGXDOWRROV� LQ�&6&/�DSSOLFDWLRQV��0&�� WKDQNV� WR� LWV�PRELOH�SURSHUW\��FDQ�SURYLGH� WKH�QHFHVVDU\�VXSSRUW�VR� WKRVH�FROODERUDWRUV�FDQVRFLDOO\�LQWHUDFW�ZLWK�IUHHGRP�5XOHV� DQG� UROHV� RI� &6&/� DSSOLFDWLRQV�� VSDFH� FULWHULD� �VDPH� SODFH�� GLIIHUHQW� SODFH��� WLPH� FULWHULD� �IDFH� WR� IDFH� RUV\QFKURQRXV��DV\QFKURQRXV���WKH�FRQWURO�PRGH�RI�LQWHUDFWLRQV��SOXV�WKH�PRELOLW\�WKDW�0&�FDQ�RIIHU�DUH�YHU\�LPSRUWDQW�DVSHFWV�WRDFKLHYH� D� QDWXUDO� VRFLDO� LQWHUDFWLRQ� DPRQJ� FROODERUDWRUV�� VHH� )LJXUH� ��� � 7R� PDNH� LW� SRVVLEOH� IRU� 3'$�V� WR� VXSSRUW� VRFLDOLQWHUDFWLRQV�� LW� LV� QHFHVVDU\� WR� FRXQW�RQ� WKH� FRUUHVSRQGLQJ�GHVLJQ�RI� LWV� LQWHUIDFHV� WR� GLVWULEXWH� WKH� GLIIHUHQW� DFWLYLWLHV� DQG� WRVXSSRUW�WKH�FROODERUDWLYH�DFWLYLWLHV����$�02'(/�2)�02%,/(�&6&/$33/,&$7,216&6&/�DSSOLFDWLRQV�VXSSRUWHG�E\�3'$¶V�DUH�EDVHG�RQ�WKH��WK PRGHO�RI�&/�SURSRVHG�E\'DYLVRQ� 	� :RUVKDP� �������� E\� WKH� W\SH� RI� LQWHUDFWLRQ� RIIHUHG�� WKH� QXPEHU� RI� SDUWLFLSDQWVVXSSRUWHG�� WKH� W\SH� RI� VROXWLRQ� WR� WKH� SUREOHP�RU� FROODERUDWLYH� REMHFWLYH� WKDW� LV� VXSSRUWHG� DQGIRUPDOLVP�RI�&/�RIIHUHG�7KLV�PRGHO��)LJXUH����VXSSRUWV�VRFLDO� LQWHUDFWLRQ� LQ�&/�JURXSV�RI���WR���&ROODERUDWRUV�&LUFOHV�&���&��DQG�&���KHWHURJHQHRXVO\�JURXSHG�LQ�D�UHGXFHGHQYLURQPHQW�� )RUPDOLVP� VXSSRUWHG� WR� DFKLHYH� D� VXFFHVVIXO�&/LQFOXGH� SRVLWLYH� LQWHUGHSHQGHQFH�� LQGLYLGXDO� UHVSRQVLELOLW\�JURXS� SURFHVVLQJ�� IDFH� WR� IDFH� FRPPXQLFDWLRQ� DPRQJFROODERUDWRUV��DV�VKRZQ�LQ�WKH�JUD\�FLUFOH�RI�)LJXUH���&RQVLGHULQJ�WKDW�WKH�LQWHUDFWLRQ�FRQWURO�RI�&6&/�DSSOLFDWLRQV�ZLOO�EH�DFWLYH��L�H���DFWLYH�LQ�WKHDQDO\VLV� DQG� G\QDPLF� FRQWURO� RI� WKH� FRQILJXUDWLRQ� RI� JURXSV�� WKLV� PRGHO� FDQ� VXSSRUW� WKHPRELOLW\� RI� LWV� FROODERUDWRUV��&ROODERUDWRUV� FDQ�PRYH�ZLWKLQ� WKHLU� HQYLURQPHQW� WR� IDYRU� WKH� VRFLDO� LQWHUDFWLRQV� DPRQJ� WKHP�)LJXUHV� ��� VKRZV� D� VHFRQG� SK\VLFDO� SRVVLEOH� FRQILJXUDWLRQ� RI� FROODERUDWRUV� IURP� D� &/� VHW� RISRVVLELOLWLHV��$�&6&/�0RELOH� DSSOLFDWLRQ� LV� EXLOW� LQWURGXFLQJ� WR� WKH�&/�PRGHO� RI� )LJXUH� �� D3'$�VXSSRUW� WR�HDFK�RI� WKH�FROODERUDWRV��7KH�PRYHPHQW�SURSHUW\�RI� WKH�DSSOLFDWLRQV� LVPDLQWDLQHG��(DFK�RI�WKH�FROODERUDWRUV�KDV�D�3'$��ZLWK�ZKLFK�KH�RU�VKH�H[WHQGV�KLV�RU�KHUDUHD�RI� FRPPXQLFDWLRQ� WKURXJK� WKH�ZLUHOHVV�QHWZRUNLQJ�� DGGLWLRQDOO\� WKH�FROODERUDWRUFDQ�PRYH�DQG�GLVSODFH�KHU�KLV�3'$���1RW�RQO\�FDQFROODERUDWRUV� VRFLDOO\� LQWHUDFW� DPRQJ� WKHPVHOYHV�EXW� WKH\� FDQ� DOVR� GR� LW� ZLWK� WKHLU� 3'$¶V�� $W� WKHVDPH� WLPH�� 3'$¶V� FDQ� LQWHUFRPPXQLFDWH� EL�GLUHFWLRQDOO\�DQG�ZLUHOHVVO\�DPRQJ�WKHPVHOYHV�IRU�DQDFWLYH� DQG�G\QDPLF� FRQWURO� RI� WKH�&6&/� DSSOLFDWLRQ�,Q� WKLV�ZD\� WKH�XVHUV� SK\VLFDOO\� FROODERUDWH� LQ� WKH�GDUNJUD\�DUHD�RI�)LJXUH�����ZKLFK��LV�H[WHQG�WR�WKH�OLJKW�JUD\DUHD�WKURXJK�WKH�3'$�ZLUHOHVV�FRPPXQLFDWLRQ�VXSSRUW�
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)LJXUH����,QLWLDO�YLHZ�RI &6&/0RELOH�DSSOLFDWLRQ�LQWHUIDFH���/DQJXDJH

)LQDOO\��LQ�D�FODVVURRP�ZLWK����WR����VWXGHQWV��LW�LV�SRVVLEOH�WR�IRUP�GLYHUVH�JURXSV�DV�VKRZQ�LQ�)LJXUH����,Q�VXFK�FDVH�LW�LV�SRVVLEOH�WR�SHUIRUP�WKH�G\QDPLF�UHFRQILJXUDWLRQ�RI�JURXSV�VXSSRUWHG�E\�3'$¶V�ZKLFK�FRPPXQLFDWH�DPRQJ��)LJXUH���VKRZVD�PRGHO�LQ�ZKLFK�WKH�JUD\�VTXDUH��UHSUHVHQWV�WKH�6\VWHP�RU�&6&/�HQYLURQPHQW�VXSSRUWHG�E\�0&��$FFRUGLQJ�WR�WKH�FRQFHSWV�RIJURXSLQJ��-HVVH���������LW�LV�QRW�QHFHVVDU\�WR�VHQG��UHFHLYH��LQIRUPDWLRQ�WR��IURP��DOO�WKH�3'$¶V��EXW�RQO\�WR�WKH�SDUWLFLSDQWV�RIRQH�VLQJOH�JURXS��3'$¶V�ZLOO�EH�DEOH�WR�UHFHLYH��VHQG��DOO�WKH�PHVVDJHV�IURP��WR��WKH��RWKHUV�$FFRUGLQJ� WR� 9LYHNDQDQGDQ� �������� 0&� FDQ� RIIHU� D� QDWXUDO� OHDUQLQJ� HQYLURQPHQW� IRU� WKH� GHYHORSPHQW� RI� &6&/DSSOLFDWLRQV�� DFFRUGLQJ� WR� WKH� SRVWXODWHV� RI� 8ELTXLWRXV� &RPSXWLQJ� �:HLVHU�� ������� 7KLV� FDQ� RULJLQDWH� D� QHZ� FODVV� RIFROODERUDWLYH�DSSOLFDWLRQV��DV�ZHOO�DV�WKRVH�GLVWLQJXLVKHG��E\�WLPH�DQG�VSDFH��7KLV�QHZ�FODVV�RI�DSSOLFDWLRQV�ZRXOG�EH�LGHQWLILHGE\�WKH�W\SH�RI�VXSSRUWLQJ�FRPSXWLQJ�WHFKQRORJ\��0RELOH�&RPSXWLQJ�DQG�&RPSXWLQJ�VXSSRUWHG�E\�3&V����'(6&5,37,21�2)�&2//$%25$7,9(�$33/,&$7,216�$1'�/($51,1*�&217(176$�&6&/�0RELOH�DSSOLFDWLRQ�ZDV�EXLOW�IRU�VXSSRUWLQJ�WKH�WHDFKLQJ�RI�ODQJXDJH�DQG�PDWK�IRU��QG \HDU�HOHPHQWDU\�6FKRRO�$FFRUGLQJ� WR� 9LYHNDQDQGDP� �������� WKH� FRPPDQG� RI� ODQJXDJH� OHDUQLQJ� LV� LQKHUHQWO\� VXSSRUWHG� E\� &/�� DQG� DFFRUGLQJ� WR+ROPHV� �������� FRPSXWLQJ� WHFKQRORJ\� PD\� VHUYH� HIIHFWLYHO\� DV� VXSSRUW� WR� WKH� WHDFK� QXPEHUV� UHDVRQ� ZK\� WKHVH� WRSLF� ZDVFKRVHQ� 7KH�FRQWHQWV�RI�HDFK�RI�WKH�DSSOLFDWLRQ�DUH�WKH�IROORZLQJ�RQHV�/$1*8$*( 0$7+(0$7,&62EMHFWLYHV� 5HFRJQL]H�ZRUGV� IURP�D�YLVXDO� DQDO\VLV� DQG�D�SKRQLFDQG�VWUXFWXUDO�DQDO\VLV�0LQLPXP�&RQWHQWV��'HFRGLQJ�$FWLYLWLHV� 7R�PDNH�XS�IDPLOLHV�RI�ZRUGV�IRU�D�IUHTXHQW�XVDJH�EDVHGRQ�WKHLU�URRWV��VXIIL[HV�DQG�SUHIL[HV���S��������RI�1%���
2EMHFWLYHV� 7R� LQWHUSUHW�� SURGXFH� DQG� FRPPXQLFDWH� TXDQWLWDWLYHLQIRUPDWLRQ�0LQLPXP�&RQWHQWV��1DWXUDO�1XPEHUV�$FWLYLWLHV��0DNH�XS�VHTXHQFH�RI�QXPEHUV��IURP���LQ����IURP���LQ������IURP����LQ�����XQWLO��������S��������RI�1%���

7KH�LPSOHPHQWDWLRQ�RI�WKH�0RELOH�&6&/�DSSOLFDWLRQV�ZHUH�GHVLJQHG�DFFRUGLQJ�WR�WKH�IROORZLQJ�SULQFLSOHV�x 7KH�VWXGHQWV�WKDW�DUH�PHPEHUV�RI�FODVV�ZLOO�EH�GLYLGHG�LQWR�JURXSV�RI���WR���FKLOGUHQ�DQG��GHSHQGLQJ�RI�WKH�VL]H�RI�WKH�FODVV�LW�LV�SRVVLEOH�WR�IRUP�EHWZHHQ���WR����JURXSV�x (DFK�3'$�ZLOO�EH�LGHQWLILHG�DQG�DVVRFLDWHG�XQLYRFDOO\��ZLWK�LWV�FRUUHVSRQGLQJ�XVHU�x $�FOHDU�GHILQLWLRQ�RI�DOO�WKH�UXOHV�RI�WKH�FROODERUDWLYH�DFWLYLW\��RI�WKH�FKLOGUHQ�DQG�RI�WKH�WHDFKHU��ZDV�JLYHQ�x $�FOHDU�GHILQLWLRQ�RI�DOO�WKH�UROHV�RI�WKH�FROODERUDWRUV��SOXV�HYDOXDWLRQ�FULWHULD�EDVHG�RQ�REMHFWLYHV�DFKLHYHG��ZDV�JLYHQ�x (DFK�3'$�UHFHLYHV�DQG�WUDQVPLWV�LQIRUPDWLRQ�FRUUHVSRQGLQJ�WR�LWV�ZRUN�JURXS�DQG�WR�WKH�UHVW�RI� WKH�3'$�V IRU�G\QDPLFUHFRQILJXUDWLRQ�SXUSRVHV�RI�WKH�JURXSV�RI�FROODERUDWRUV��'LYHUVH�FULWHULD�ZHUH�DQDO\]HG��FKLOGUHQ�ZLWK�KLJK�OHDUQLQJ�UHVXOWVWRJHWKHU�ZLWK� FKLOGUHQ� ZLWK� ORZ� OHDUQLQJ� UHVXOWV�� FKLOGUHQ� ZLWK� QRUPDO� VRFLDO� DWWLWXGHV� WRJHWKHU� ZLWK� WKRVH� ZKR� SUHVHQWFRQIOLFWLYH�VRFLDO�UHODWLRQV��FKLOGUHQ�ZKR�DUH�H[WURYHUW�WRJHWKHU�ZLWK�LQWURYHUW�RQHV��HWF�x 3'$¶V�SURFHVV�WKH�UHVSRQVHV�RI�WKH�JURXSV�RI�FROODERUDWRUV�MRLQWO\��DVVLJQLQJ�HYDOXDWLRQ�VFRUHV��FRUUHFWLQJ�ZURQJ�UHVSRQVHVDQG�VHQGLQJ��UHFHLYLQJ��PHVVDJHV�ZLWK�LQIRUPDWLRQ�IRU�WKH�SRVVLEOH�UHFRQILJXUDWLRQ�RI�JURXSV��3'$¶V�FDUU\�D�UHFRUG�RI�WKHLQGLYLGXDO�DQG�JURXS�DFWLYLWLHV����'(6&5,37,21�2)�7+(�,17(5)$&(�2)�02%,/(�&6&/$33/,&$7,216)LJXUH���VKRZV�WKH�LQWHUIDFH�RI���3'$¶V��RQH�IRU�HDFK�FROODERUDWRU��RI�WKH�0RELOH�&6&/�ODQJXDJH�DSSOLFDWLRQ��7RDFKLHYH� WKH� SDUWLFLSDQWVC� PRELOLW\�� HDFK3'$�KDV�D�V\OODEOH� WR�EH�FRPELQHG�ZLWKWKH� RWKHUV� WR� IRUP� DV� PDQ\� ZRUGV� DVSRVVLEOH�� (DFK� FROODERUDWRU� FRQWULEXWHVZLWK� KLV� RU� KHU� LGHDV�� SURPRWLQJ� DGLVFXVVLRQ�ZLWK� WKH�RWKHUV��EHVLGHV�XVLQJKLV�RU�KHU�3'$�ZLWK� WKH�RWKHUVC�3'$��WRSHUIRUP�WKHLU�ZRUG�IRUPDWLRQ��7KH�XSSHUULJKW�SDUW�RI�WKH�LQWHUIDFH�RI�WKH�JURXS�RIFROODERUDWRUV� LGHQWLI\� D� VHW� RIFROODERUDWRUV��D�EXWWHUIO\�LQ�)LJXUH�����,QFDVH� D� FROODERUDWRU� FKDQJHV� WR� DQRWKHUJURXS��WKLV�GUDZLQJ�LV�FKDQJHG�DFFRUGLQJWR�WKH�JURXS�KH�RU�VKH�KDV� WR�ZRUN�ZLWK�7KH� FROODERUDWRUV� FDQ�PRYH� RQH� QH[W� WR
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3'$� RI &� 3'$� RI &� 3'$� RI &�

)LJXUH����:RUGV�IRUPDWLRQ�RI &6&/0RELOH�DSSOLFDWLRQ���/DQJXDJH

3'$� RI &� 3'$� RI &� 3'$� RI &�

)LJXUH����,QLWLDO�YLHZ�RI &6&/0RELOH�DSSOLFDWLRQ�LQWHUIDFH���0DWKHPDWLFV

)LJXUH�����:URQJ�UHVXOW

3'$L RI &L

3'$L RI &L

)LJXUH����5LJKW�UHVXOW

WKH�RWKHU�DFFRUGLQJ�WKHLU�ZLOO�WR�IRUP�D�ZRUGZLWK� WKH� V\OODEOHV� RI� WKHLU� 3'$¶V�� 2QFHFROODERUDWRUV� DJUHHG� XSRQ� WKH� ZRUG� WR� EHIRUPHG�� WKH\�GLVSRVH�RI� WZR�EXWWRQV� WR� IRUPWKH�ZRUG� LQ� D� VHTXHQFH�� 7KH�EXWWRQ� �MXHJR��SOD\�� RI� WKH� GRZQ� OHIW� SDUW� RI� WKH� 3'$¶VZLQGRZ� RI� )LJXUH� ���� PDNHV� LW� SRVVLEOH� WRFKRVH�WKH�V\OODEOH��DQG�WKH�EXWWRQ��QR�YR\���,SDVV��� FRUUHVSRQGLQJ� WR� WKH� GRZQ� ULJKW� SDUW�GRHV�QRW�FRQVLGHU�WKH�V\OODEOH�DV�WKH�ULJKW�RQHWR� IRUP� D� ZRUG�� )LJXUH� �� VKRZV� D� SRVVLEOHFRQILJXUDWLRQ� RI� �� 3'$�V�� DIWHU� RQ� HDFK� RIWKHP�WKH�EXWWRQ��MXHJR��KDV�EHHQ�SUHVVHG� LQWKH� VHTXHQFH�&��� &�� DQG&��� LQ� WKLVFDVH�� WKH� WKUHH� YLHZV� FRUUHVSRQG� WR� RQH� FROODERUDWRU� DW� D� WLPH�� EXW� LQ� WKUHH� GLIIHUHQW� WLPHVWDWHV��DFFRUGLQJ�WR�WKH�ZD\�WKH�V\OODEOH�ZHUH�FKRVHQ�E\�HDFK�FROODERUDWRU��,Q�)LJXUH���LW�FDQDOVR�EH�VHHQ�WKDW�HDFK�V\OODEOH�RI�WKH�3'$�PRYHG�WR�WKH�XSSHU�OHIW�SDUW�DQG�LQ�WKH�FHQWUDO�SDUW�WKH�ZRUG� LV� IRUPHG�� ,I� WKH�ZRUG� IRUPHG� LV�FRUUHFW�� L�H��� VWRUHG� LQ� WKH�3'$¶V�'DWDEDVH�� HDFK3'$� RI� WKH� FROODERUDWRUV� ZLOO� VKRZ� WKLV� �)LJXUH� ���� ZLWK� WKH� FRUUHVSRQGLQJ� IRUPHG� ZRUG�$IWHU�WKLV�SRLQW��WKHUH� LV� WKH�RSWLRQ�WR�FRQWLQXH�IRUPLQJ�PRUH�ZRUGV��E\�XVLQJ�WKH��VL���\HV�EXWWRQV��RQ�WKH�OHIW��RU��QR���RQ�WKH�ULJKW��SURYLGHG�WKDW�DOO�RI� WKH�FROODERUDWRUV�DJUHH�RQ�WKHVDPH�DFWLRQ��,I�WKH\�GR�QRW�DJUHH��3'$¶V�ZLOO�KDYH�WR�VKRZ�WKH�GLVDJUHHPHQW�DQG�UHTXLUH�WKDWDQ� DJUHHPHQW� LV� EXLOW� EHIRUH�� UHWXUQLQJ� WR� D� FRQILJXUDWLRQ� VXFK� DV� VKRZQ� LQ� )LJXUH� ���� LQZKLFK�� DJDLQ�� LW� LV� SRVVLEOH� WR� EHJLQ� IRUPLQJ� RWKHU� ZRUGV�� 2WKHU� ZRUG� �ODEUD�� �FDUYH�� LVIRUPHG�ZKHQ�FROODERUDWRU�&��SUHVV�ILUVW�WKH�EXWWRQ��MXHJR��� WKHQ��WKH�EXWWRQ��SOD\��RI�&��LVSUHVVHG��DQG�ILQDOO\�&��KDVWR� SUHVV� WKH� EXWWRQ�QR� YR\��� &�� FDQ� SUHVV� WKH� � EXWWRQ� �QR� YR\�� LQDQ\�RUGHU�ZLWKLQ�WKH�VHTXHQFH�RI�ZRUG� IRUPDWLRQ�7KRVH�ZRUGV� ZKLFK� DUH� FRUUHFWO\� IRUPHG� ZLOO� EHGLVSOD\HG� LQ� WKH� ERRNOHW� LQ� GRZQ� FHQWUDO� SDUW� RI)LJXUH�����DOORZLQJ�FROODERUDWRUV� WR� UHPHPEHU�DOOWKH� ZRUGV� WKH\� KDYH� DOUHDG\� IRUPHG�� 7KLVDSSOLFDWLRQ� KDV� PRGXOHV� WR� FRQILJXUH� WKH� FRUUHFWZRUGV�WR�EH�IRUPHG�DFFRUGLQJ�WR�WKH�V\OODEOHV�WKDWDUH� JLYHQ� WR� WKH�JURXS� DQG� WKH� FRPSOH[LW\�RI� WKHV\OODEOHV� DQG� WKH�ZRUGV� WR�EH� IRUPHG� DUH� GHILQHGE\� GLIIHUHQWFULWHULD�� FRPPRQZRUGV� ZLWK� WZR�OHWWHUV\OODEOHV�XS�WR�OHHV�XVXDO�ZRUGV�ZLWK�V\OODEOHV�ZLWK�PRUH�WKDQ�WZR�OHWWHUV��HWF�)LJXUH���VKRZV�WKH�LQWHUIDFH�RI���3'$¶V�LQ�D�0RELOH�&6&/�0DWKHPDWLFV�DSSOLFDWLRQ�(DFK�3'$�VKRZV�D�QXPEHU��DQG� WKH�REMHFWLYH�LV� WR�VRUW� WKH� WKUHH�QXPEHUV��&ROODERUDWRUV�FDQPRYH�ZLWK�WKHLU�3'$¶V�WR�YHULI\�WKH�RUGHU�RI�WKH�QXPEHUV�RU�WR�SODFH�3'$�LQ�D�JLYHQ�RUGHU�WKH\FRQVLGHU�FRUUHFW��:KHQ�WKH\�ILQLVK�WKLV�VWHS��WKH�FKLOG�ZKR�KDV�WKH�ORZHVW�QXPEHU�LQ�KLV�RU�KHU3'$�RU�WKH�KLJKHVW�GHSHQGLQJ�RI�WKH\�VKRXOG�VRUW�XS�RU�GRZQ��SUHVV�WKH�EXWWRQ��MXHJR���7KH�UHVWRI�WKH�FROODERUDWRUV�FRQVHFXWLYHO\�SUHVV�WKHLU�EXWWRQ�LQ�WKHLU�WXUQ��,I�WKH�VHTXHQFH�RI�WKH�QXPEHUVKDV� FRUUHFWO\� EHHQ� IRUPHG�� WKH� 0RELOH� &6&/� DSSOLFDWLRQ� ZLOO� FRPPXQLFDWH� LW� WR� WKHFROODERUDWRUV�WKURXJK�WKH�ZLUHOHVV�QHWZRUN��,Q�FDVH�WKH�VHTXHQFH�LV�LQFRUUHFW��WKHQ�WKH�JURXS�ZLOOEH�WROG�WKDW�WKH�DQVZHU�LV�ZURQJ��DV�LW�FDQ�EH�VHHQ�LQ�)LJXUH�����7R�LQGLFDWH�WKH�FROODERUDWRUV�WKHIRUPDWLRQ� RUGHU�� LQ� WKH� XSSHU� OHIW� DQ� DQLPDWLRQ� RI� D� QXPEHU� WKDW� JRHV� XS� RU� GRZQ�� DV� LWFRUUHVSRQGV��LV�SUHVHQWHG��)RU�SURFHHGLQJ�WR�DQRWKHU�VHTXHQFH�RI�QXPEHUV�� LW� LV�QHFHVVDU\�WKDW
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0DOOH\����������7KHHYROXWLRQ� RI� 5HVHDUFK� RQ� &ROODERUDWLYH� /HDUQLQJ� �SRVWVFULSWILOH�� ,Q� 6SDGD� 	� 5HLPDQQ� �(GV���� /HDUQLQJ� LQ� +XPDQV� DQG0DFKLQHV�'RLVH��:�� 	�0XJQ\��:�� �������� 7KH� VRFLDO� 'HYHORSPHQW� RI� WKH,QWHOOHFW��2[IRUG��3HUJDPRQ�3UHVV�)URGLJK�� 0�� -RKDQVVRQ�� 3� 	� /DUVVRQ�� 3�� �������� )RUPDFLyQ� GHUHGHV�LQDOiPELUFDV�DG�KRF�±�(O�DUWH�GH�OD�IRUPDFLyQ�GH�UHGHV�VLQUHG��(ULFVVRQ 5HYLHZ�1R�����SS�����±�����+ROPHV�� 1�� �������� 7KH� P\WK� RI� WKH� HGXFDWLRQDO� FRPSXWHU�&RPSXWHUV��6HSWHPEHU��,(((�,PLHOLQVN\�� 7�� 	� %DGULQDWK�� %�5� �������� 0RELOH� :LUHOHVV&RPSXWLQJ��&RPPXQLFDWLRQV�RI�WKH�$&0��9RO ����1UR�����-HVVH��$��-����������8VLQJ�*URXSLQJV�IRU�1HWZRUNHG�*DPLQJ��*DPH'HYHORSHU��S����������:::��KWWS���ZZZ�JGPDJ�FRP-LQJ�� -�� ��������&OLHQW�6HUYHU�&RPSXWLQJ� LQ�0RELOH�(QYLURQPHQWV�$&0�&RPSXWHUV�6XUYH\V��-XQH��9RO������1UR����.OHPP��:�5��	�6QHOO�� -�5� �������� ,QVWUXFWLRQDO�GHVLJQ�SULQFLSOHVIRU� WHDFKLQJ� LQ� FRPSXWHU� FRQIHUHQFLQJ� HQYLURQPHQWV�� :::�KWWS���ZZZ�FYP�WDPX�HGX�ZNOHPP�LQVWUXFW�KWPO/XII��3��	�+HDWK��&�� ��������0RELOLW\� LQ�&ROODERUDWLRQ�� &6&:¶��6HDWKOH :DVKLQJWRQ�86$��$&0�0DWXUDQD�� +�� \� 9DUHOD�� )�� ������� (O� iUERO GHO FRQRFLPLHQWR�6DQWLDJR��(G��8QLYHUVLWDULD�0F'RQDOG�� '�� �������� ,PSURYLQJ� VWXGHQW� OHDUQLQJ� ZLWK� JURXSDVVLJQPHQWV�� 5HWULHYHG� IURP� WKH� :::��
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