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���� �Îµ®΅���NH\ZRUG��� £µ¬µÅ�¥�� �µ¦Á�¨̧É¥��nµ��µ��·�·�´̈ �� ­�µ��́�µ¦«¹�¬µ¦³��́°»�¤«¹�¬µ�� �µ¦��́�µ¦�µ¦«¹�¬µ���

Á��Ã�Ã¨¥̧�·�·�´̈ ���¨¥»��r�·�·�´̈ �

� � � � £µ¬µ°�́�§¬��GLJLWDO�WUDQVIRUPDWLRQ��KLJKHU�HGXFDWLRQ��HGXFDWLRQDO�PDQDJHPHQW���GLJLWDO�WHFKQRORJ\��GLJLWDO�VWUDWHJ\�

� ������­µ�µª·�µ�¸É�Îµª·�´¥� � �¦·®µ¦�»¦�·��

��� ��³�¼o�ÎµÁ�·��µ¦ª·�´¥��¦³�»�ºÉ°®ª́®�oµÃ�¦��µ¦Â¨³�¼o¦nª¤�µ��¡¦o°¤�´Ê�ª»�·�£µ�ª·�µ���³�Â¨³��¦³­��µ¦�r�Ä��µ�ª·�¥́Ã�¥¥n°

� � � � � ���������®ª́®�oµÃ�¦��µ¦���¦�­»�·£¦�r��¦¹��¦°��� �

� � � � � � ����������¼o¦nª¤Ã�¦��µ¦��°ºÉ��Ç���¦��·¥³�µ���r�­»¡¦¦���³�»¦̧���¦�°¦�����n°�­¤��́·�

��� ��¸É�¦¹�¬µÃ�¦��µ¦���¦³�»�ºÉ°�¡¦o°¤�´Ê�ª»�·�­�µ��̧É�Îµ�µ��Â¨³��¦³­��µ¦�r�Ä��µ�ª·�¥́Ã�¥¥n°�®¦º°Ä�oÁ�È�Á°�­µ¦Â���oª¥�È

Å�o���

«µ�¦µ�µ¦¥r��¦���µ��¥́��´Ê��°���Á°�­µ¦Â������

��� ­́�­nª��µ¦�Îµª·�´¥� ���������®ª́®�oµÃ�¦��µ¦�� � ���� �

� � � � � � �����������¼o¦nª¤Ã�¦��µ¦��°ºÉ��Ç�� ��¨³�������

� ��� ¦µ¥¨³Á°¥̧��µ¦ª·�¥́� �

� � ����� �ªµ¤­Îµ�́�Â¨³�¸É¤µ�°�®´ª�o°�µ¦ª·�¥́��

� � +LJKHU�HGXFDWLRQ�LQVWLWXWLRQV�KDYH�DVVXPHG�D�PDMRU�UROH�LQ�WKH�VRFLDO�DQG�HFRQRPLF�GHYHORSPHQW�RI�FRXQWULHV��5HFHQWO\��WKHUH�KDV�EHHQ�D�

WUDQVIRUPDWLRQ�IURP�WKH�WUDGLWLRQDO�WR�WKH�PRGHUQ�ZLWKLQ�D�QHZ�DSSURDFK��,Q�WKLV�G\QDPLF�HQYLURQPHQW��XQLYHUVLWLHV�DUH�QRW�RQO\�UHVSRQVLEOH�IRU�

WHDFKLQJ�DQG�UHVHDUFK�DFWLYLWLHV�EXW�DUH�DOVR�UHVSRQVLEOH�IRU�UHVSRQGLQJ�WR�VWXGHQWVu�GHPDQGV��WKH�JRYHUQPHQW��DQG�WKH�EXVLQHVV�ZRUOG��$V�KLJKHU�

HGXFDWLRQ�HQYLURQPHQW�KDV�FKDQJHG�PDLQO\�EHFDXVH�RI�JOREDOL]DWLRQ�DQG�D�QXPEHU�RI�RWKHU�UHOHYDQW�LQWHUQDWLRQDO�WUHQGV��XQGHUVWDQGLQJ�DOO�WKHVH�

WUHQGV�LV�D�YHU\�VLJQLILFDQW�IDFWRU�IRU�WKH�LPSURYHPHQW�RI�XQLYHUVLWLHV��'XULQJ�WKH�WUDQVIRUPDWLRQ�SURFHVV��XQLYHUVLWLHV�VKRXOG�EH�DZDUH�RI�DOO�QHZ�

DSSURDFKHV�LQ�WKH�KLJKHU�HGXFDWLRQ�DUHD�WR�SUHSDUH�WKHLU�VWXGHQWV�IRU�D�QHZ�ZRUOG��$<'G1��2��7����������

� � 2YHU�WKH�SDVW�VHYHUDO�\HDUV��GLJLWDO�WUDQVIRUPDWLRQ�KDV�EHFRPH�RQH�RI�WKH�PDLQ�WUHQGV��ERWK�LQ�LQGXVWU\�DQG�LQ�WKH�SXEOLF�VHFWRU�RI�PDQ\�

FRXQWULHV��'LJLWDO�WUDQVIRUPDWLRQ�GHWHUPLQHV�WKH�WUDQVLWLRQ�WR�D�PDVVLYH�XVH�RI�GLJLWDO�WHFKQRORJLHV�LQ�WKH�YDULHW\�RI�VHFWRUV�RI�WKH�HFRQRP\�DQG�VRFLHW\��

ZKLFK�LPSURYH�RU�UHSODFH�WUDGLWLRQDO�SURGXFWV�DQG�VHUYLFHV��.DPLQVN\L�HW�DO����������



� � $FFRUGLQJ�WR�WKH�:RUOG�(FRQRPLF�)RUXP���������GLJLWDO�WUDQVIRUPDWLRQ�RIIHUV�HQRUPRXV�SRWHQWLDO�IRU�LQQRYDWLRQ�DW�D�UDWH�RI�VHYHUDO�WULOOLRQ�

GROODUV�DQG�DSSOLHV�WR�PDQ\�LQGXVWULHV��H�J���ORJLVWLFV��KHDOWKFDUH��DXWRPRWLYH�LQGXVWU\��DQG�VRFLDO�WUHQGV��H�J���VFLHQFH��JRYHUQPHQW��HWF����8QLYHUVLW\�

HGXFDWLRQ� DOVR� UHTXLUHV� WKH� GHYHORSPHQW� RI� D� VWUDWHJ\� IRU� GLJLWDO� WUDQVIRUPDWLRQ�� DQG� WKH� IRUPDWLRQ� RI� QHZ� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ�

FRPSHWHQFLHV��.DPLQVN\L�HW�DO����������

� � ,Q�WKH�SDVW�GHFDGHV��XQLYHUVLWLHV�KDYH�EHHQ�H[SHULHQFLQJ�D�VHW�RI�PDMRU�FKDQJHV�ZKLFK�FDXVHG�E\�GLJLWDOL]DWLRQ�ZKLFK�PHDQV�WKDW�XQLYHUVLWLHV�

KDYH�WR�DGMXVW�WKHPVHOYHV�WR�HPEUDFH�DOO�WKH�FKDQJHV��$EDG�6HJXUD��HW��DO���������7HVWRY���������$SDUW�IURP�WKH�FKDOOHQJHV�RI�WKH�'LJLWDOL]DWLRQ�LWVHOI��

WKH�RXWEUHDN�RI�WKH�SDQGHPLF�&29,'����KDYH�FKDQJHG�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�UHPDUNDEO\��XQLYHUVLWLHV�DUH�XUJHQWO\�UHTXLUHG�WR�VSHHG�XS�WKHLU�

GLJLWDOL]DWLRQ�LQLWLDWLYHV�DQG�FRSH�XS�ZLWK�WKH�JOREDO�GLJLWDO�GHYHORSPHQWV�WR�VXUYLYH��2PDU��	�$OPDJKWKDZL���������

� � (YHQ�WKRXJK��GLJLWDO�WHFKQRORJ\�KDYH�EURXJKW�D�ELJ�FKDOOHQJH�WR�XQLYHUVLWLHV��WKH��GLJLWDO��WUDQVIRUPDWLRQ��RI��KLJKHU��HGXFDWLRQ��ZLOO�GHILQLWHO\�

SURYLGH�QHZ��RSSRUWXQLWLHV��IRU��WKH��RUJDQL]DWLRQ��RI��VWXG\LQJ��LQWHUDFWLRQV��EHWZHHQ��D��VWXGHQW��DQG��DQ��HPSOR\HU���WKH�LVVXDQFH��RI��GLSORPDV���HWF���

&KDQJHV�LQ�WHFKQRORJLHV�LPSHUFHSWLEO\�SHQHWUDWH�WKH�KLJKHU�HGXFDWLRQ��EHFRPLQJ�LWV�HYHU\GD\�OLIH��8QLYHUVLWLHV�ZLOO�KDYH�WR�DFFHSW�FKDQJHV��RWKHUZLVH�

WKH\�ULVN�WR�ORRVH�LQ�FRPSHWLWLRQ�ZLWK�RWKHU�LQVWLWXWLRQV��1HERUVN\��HW��DO���������0D\���,Q�WKLV�VLWXDWLRQ��GLJLWDOL]DWLRQ�LV�D�QHFHVVLW\�LQ�KLJKHU�HGXFDWLRQ�

LQVWLWXWLRQV�FDSDEOH�RI�DWWUDFWLQJ�PRUH�DQG�EHWWHU�VWXGHQWV��LPSURYLQJ�WKH�H[SHULHQFH�RI�FRXUVHV��WHDFKLQJ�PDWHULDOV��HWF��+RZHYHU��WKHUH�DUH�VWLOO�

UHOXFWDQFH�RU�HYHQ�UHVLVWDQFH�WR�GLJLWDO�WUDQVIRUPDWLRQ�GXH�WR�XQFHUWDLQW\�DQG�XQFOHDU�SDWKV�DQG�VXFFHVVIXO�FDVHV��9DOGĨV��	�&HUGĠ�6XĠUH]���������

� � )RU�7KDLODQG��RQH�RI�WKH�DJHQGD�RI�7KDLODQG�����LV�v8QLYHUVLW\����w��:KHUH�LW�VWDWHV�WKDW�XQLYHUVLWLHV�ZLOO�EH�WUDQVIRUPHG�WR�HPEUDFH�NQRZ�

KRZ�DQG�LGHDV�RI�8QLYHUVLW\�����E\�DGDSWLQJ�WKHLU�DGPLQLVWUDWLYH�SDUDGLJP�DQG�WKH�LQYHVWPHQW�LQ�KXPDQ�UHVRXUFHV�DQG�JLYLQJ�PRUH�SULRULW\�WR�VHUYH�

WKH�REMHFWLYHV�RI�VRFLHW\��8QLYHUVLWLHV�ZLOO�VHUYH�DV�EDVHV�IRU�GHYHORSLQJ�WHFKQRORJ\�DQG�LQQRYDWLRQ�UHIRUP��DQG�EXLOGLQJ�FRRSHUDWLRQ�ZLWK�OHDGLQJ�

LQWHUQDWLRQDO�XQLYHUVLWLHV�LQ�HDFK�VSHFLILF�UHVHDUFK�ILHOG��5R\DO�7KDL�(PEDVV\��:DVKLQJWRQ�'�&���������

� � 7KLV�VWXG\�DLPV�WR�LQYHVWLJDWH�WKH�SLFWXUH�RI�FXUUHQW�VLWXDWLRQ�DQG�NH\�VXFFHVV�IDFWRUV�RI�'LJLWDO�7UDQVIRUPDWLRQ�LQ�+LJKHU�(GXFDWLRQ�DQG�

FUHDWH� WKH�LPSOHPHQWDWLRQ�JXLGHOLQH�RI�'LJLWDO�7UDQVIRUPDWLRQ�LQ�+LJKHU�(GXFDWLRQ�LQ�RUGHU�WR�SURYLGH�DOWHUQDWLYH�DSSURDFKHV�IRU�XQLYHUVLWLHV�LQ�

7KDLODQG�WR�JDLQ�FRPSHWLWLYH�DGYDQWDJHV�DQG�VXVWDLQDELOLW\��

�

� � ���� ª́��»�¦³­��r�

��� 7R�LQYHVWLJDWH�WKH�NH\�IDFWRUV�WKDW�KDYH�EHHQ�GULYHQ�'LJLWDO�7UDQVIRUPDWLRQ�LQ�+LJKHU�(GXFDWLRQ�

��� 7R�PHDVXUH�'LJLWDO�0DWXULW\�/HYHO�RI�+LJKHU�(GXFDWLRQ��

��� 7R�DQDO\]H�WKH�FXUUHQW�VLWXDWLRQ�RI�'LJLWDO�7UDQVIRUPDWLRQ�LQ�+LJKHU�(GXFDWLRQ�

��� 7R�LGHQWLI\�WKH�.H\�6XFFHVV�)DFWRUV��.6)V��RI�'LJLWDO�7UDQVIRUPDWLRQ�LQ�+LJKHU�(GXFDWLRQ�

��� 7R�FUHDWH�LPSOHPHQWDWLRQ�JXLGHOLQH�RI�'LJLWDO�7UDQVIRUPDWLRQ�LQ�+LJKHU�(GXFDWLRQ�

�

���� �¨�¸É�µ�ªnµ�³Å�o¦�́�

��� 7KH�NH\�IDFWRUV�WKDW�KDYH�EHHQ�GULYHQ�'LJLWDO�7UDQVIRUPDWLRQ�LQ�+LJKHU�(GXFDWLRQ�

���'LJLWDO�0DWXULW\�/HYHO�RI�+LJKHU�(GXFDWLRQ��

��� 7KH�FXUUHQW�VLWXDWLRQ�RI�'LJLWDO�7UDQVIRUPDWLRQ�LQ�+LJKHU�(GXFDWLRQ�



��� 7KH�.H\�6XFFHVV�)DFWRUV��.6)V��RI�'LJLWDO�7UDQVIRUPDWLRQ�LQ�+LJKHU�(GXFDWLRQ�

���$Q�LPSOHPHQWDWLRQ�JXLGHOLQH�RI�'LJLWDO�7UDQVIRUPDWLRQ�LQ�+LJKHU�(GXFDWLRQ�

�

� � ���� ª·�̧�µ¦ª·�́¥��

� �������µ¦Á�È��o°¤¼¨��Â�n��È�����nª���º°�3KDVH�,��,QVLJKW�Â¨³�3KDVH�,,��9DOLGDWLRQ�Ã�¥¤̧¦µ¥¨³Á°¸¥���́�̧ Ê�

� 3KDVH�,��,QVLJKW�Á�È��µ¦Á�È��o°¤¼̈ Á�·�¨¹�Ä��́Ê��o��Á¡ºÉ°Ä®oÁ�oµÄ��¦³�ª��µ¦�̧ÉÁ�·��¹ Ê�Ä®o¤µ��̧É­»���

x� ,QIRUPDQW���*URXSV�� Á�È��o°¤¼̈ �µ��¼oÄ®o�o°¤¼̈ �´Ê�®¤�����¨»n¤��¨»n¤¨³������Á¡ºÉ°�ªµ¤�¦��oª��°��o°¤¼̈ �

��́�n°Å��̧Ê�

���7RS�0DQDJHPHQW��&KDQFHOORU��������Â¨³�+HDG�RI�'LJLWDO�7UDQVIRUPDWLRQ���������

���0LG�0DQDJHPHQW��'HDQ���������DQG�+HDG�RI�'HSDUWPHQW��������

���2SHUDWLRQ��/HFWXUHU���������DQG�6WDII��������

x� 'DWD�6RXUFH��Â®¨n��o°¤¼¨Ä��́Ê�Â¦��̧Ê�³¤̧�Îµ�ª����¤®µª·�¥µ¨¥́��º°�

���:DODLODN�8QLYHUVLW\�

���7KDNVLQ�8QLYHUVLW\�

x� 'DWD�&ROOHFWLRQ�7RROV��Á�¦ºÉ°�¤º°�̧ÉÄ�oÄ��µ¦Á�È��o°¤¼¨¤̧���¦¼�Â���º°��µ¦­¤́£µ¬�rÁ�·�¨¹�Â¨³�Â��­°��µ¤�

���,QWHUYLHZ�IRU�.H\�'ULYHQ�)DFWRU��'LJLWDO�7UDQVIRUPDWLRQ�-RXUQH\��DQG�.H\�6XFFHVV�)DFWRU�

���4XHVWLRQQDLUH�IRU�'LJLWDO�0DWXULW\�/HYHO�Ã�¥�o°�Îµ�µ¤�¦�́¤µ�µ��9DQ%RVNLUN��6���*LOO��0���*UHHQ��'���%HUPDQ��$���6ZLUH��

-���	�%LUUHOO��5�����������

�

� 3KDVH�,,��9DOLGDWLRQ�Á�È��µ¦Á�È��o°¤¼̈ Á�·�¨¹�Ä��́Ê��n°¤µ�Ã�¥Ä��´Ê��̧Ê°µ��³¤�̧µ¦Á�¨̧É¥�Â�¨��Á¡·É¤�¨���o°�Îµ�µ¤Ä�

�µ¦­¤́£µ¬�r�Á¡ºÉ°� Îµ�µ¦�¦ª�­°��o°¤¼¨�̧ÉÅ�o�µ��3KDVH�,��,QVLJKW��

x� ,QIRUPDQW���*URXSV�� Á�È��o°¤¼̈ �µ��¼oÄ®o�o°¤¼̈ �´Ê�®¤�����¨»n¤��¨»n¤¨³������Á¡ºÉ°�ªµ¤�¦��oª��°��o°¤¼̈ �

��́�n°Å��̧Ê�

���7RS�0DQDJHPHQW��&KDQFHOORU��������Â¨³�+HDG�RI�'LJLWDO�7UDQVIRUPDWLRQ���������

���0LG�0DQDJHPHQW��'HDQ���������DQG�+HDG�RI�'HSDUWPHQW��������

���2SHUDWLRQ��/HFWXUHU���������DQG�6WDII��������

x� 'DWD�6RXUFH��Â®¨n��o°¤¼¨Ä��́Ê�­°��¸ Ê�³¤¸� Îµ�ª����¤®µª·�¥µ¨¥́�̧É¤¸�µ¦�Îµ�'LJLWDO�WUDQVIRUPDWLRQ�°¥nµ���́Á��

Â¨³Á�È�¦¼��¦¦¤��¦³�°��oª¥�

���7KDPPDVDW�8QLYHUVLW\�



���0DKLGRO�8QLYHUVLW\�

���&KLDQJ�0DL�8QLYHUVLW\�

x� 'DWD�&ROOHFWLRQ�7RROV��Á�¦ºÉ°�¤º°�̧ÉÄ�oÄ��µ¦Á�È��o°¤¼̈ ¤̧���¦¼�Â���º°��µ¦­¤́£µ¬�rÁ�·�¨¹�Â¨³�Â��­°��µ¤�

���,QWHUYLHZ�IRU�.H\�'ULYHQ�)DFWRU��'LJLWDO�7UDQVIRUPDWLRQ�-RXUQH\��DQG�.H\�6XFFHVV�)DFWRU�

���4XHVWLRQQDLUH�IRU�'LJLWDO�0DWXULW\�/HYHO�

�

� ������'DWD�$QDO\VLV���

� ��,QWHUYLHZ��� � &RQWHQW�$QDO\VLV��&RPSDULQJ�EHWZHHQ�VDPSOHV��

� ��4XHVWLRQQDLUH��� /HYHO�VFRUH�

�

� ������&RQWHQW�9DOLGLW\�� $FDGHPLF�H[SHUWV�LQ�0DQDJHPHQW��'LJLWDO�7HFKQRORJ\��DQG�(GXFDWLRQDO�DUHDV�WR��

� � � � � YDOLGDWH�WKH�LQWHUYLHZ�TXHVWLRQV�

�

� ������&RQFHSWXDO�)UDPHZRUN��

�

�

�

�

�

�

�

�

�

� � �

�

�

�

�

"OǰJNQMFNFOUBUJPOǰHVJEFMJOFǰ



���� �°�Á���µ¦ª·�́¥�

� $UHD��� � � � +LJKHU�(GXFDWLRQ�,QVWLWXWHV�WKDW�KDYH�EHHQ�LPSOHPHQWHG�'LJLWDO��

� � � � � � 7UDQVIRUPDWLRQ�LQFOXGHG�ERWK�SULYDWH�DQG�SXEOLF�XQLYHUVLWLHV�LQ�7KDLODQG���

� 7DUJHW�8QLYHUVLW\�� � 7KDPPDVDW�8QLYHUVLW\��3ULQFH�RI�6RQJNOD�8QLYHUVLW\��+DW�<DL�8QLYHUVLW\���

� � � � � � 7KDNVLQ�8QLYHUVLW\��%XUDSKD�8QLYHUVLW\��3DQ\DSLZDW�8QLYHUVLW\��:DODLODN�8QLYHUVLW\�

�

� � ���� ¦³¥³Áª¨µ�µ¦�ÎµÁ�·��µ���

�

0RQWK� �� �� �� �� �� �� �� �� �� ��� ��� ���

/LWHUDWXUH�5HYLHZ�
� � � � � � � � � � � �

'DWD�&ROOHFWLRQ� � � � � � � � � � � � �

'DWD�$QDO\VLV� � � � � � � � � � � � �

:ULWWHQ�5HSRUW� � � � � � � � � � � � �

0DQXVFULSW� � � � � � � � � � � � �

�

�

� ��� Á°�­µ¦Â¨³�µ�ª·�´¥�¸ÉÁ�¸É¥ª�o°��®¦º°ª¦¦��¦¦¤�¸ÉÁ�¸É¥ª�o°���

7KHUH�DUH�WKUHH�PDLQ�DUHDV�LQ�WKH�OLWHUDWXUH�UHYLHZ�IRU�WKLV�VWXG\��7UDQVIRUPDWLRQ��'LJLWDO�7UDQVIRUPDWLRQ��DQG�'LJLWDO�7UDQVIRUPDWLRQ�LQ�+LJKHU�(GXFDWLRQ��

���� 7UDQVIRUPDWLRQ�

� 9DULRXV�GHILQLWLRQV�IRU�FKDQJH�DUH�SUHVHQWHG�LQ�WKH�OLWHUDWXUH��EXW�WKH�WHUP�FKDQJH�LQ�DFDGHPLF�UHVHDUFK�XVHV�WKH�WKUHH�UHODWHG�ZRUGV��FKDQJH��

WUDQVLWLRQ��DQG�WUDQVIRUPDWLRQ��7UDQVIRUPDWLRQ�LV� GHILQHG�DV�D�PDUNHG�FKDQJH�LQ�QDWXUH��IRUP��RU�DSSHDUDQFH��$FNHUPDQ��������ZKHUH�7UDQVLWLRQ�

LQYROYHV�WKH�SV\FKRORJLFDO�VWHSV�WKDW�HPSOR\HHV�JR�WKURXJK�LQ�UHODWLRQ�WR�DQ\�QHZ�VLWXDWLRQ��%ULGJHV���������$FNHUPDQ��������GHILQHG�WUDQVIRUPDWLRQ�

DV�vWKH�PDUNHG�FKDQJH�LQ�QDWXUH��IRUP��RU�DSSHDUDQFHw��7UDQVIRUPDWLRQ�DOVR�LQFOXGHV�HQRUPRXV�SURJUDPV�RI�FKDQJH�WR�UHVHW��RU�UHQHZ��DQ�RUJDQLVDWLRQ�

�0LQW]EHUJ�HW�DO����������DQG�FKDQJH�PHDQV�DFWLYLW\�WKDW�LV�GLIIHUHQW�IURP�WKH�QRUP��D�WUDQVIRUPDWLRQ�LQYROYLQJ�D�PRYHPHQW�IRUP�RQH�VWDWH�WR�DQRWKHUw��

�

���� 'LJLWDO�7UDQVIRUPDWLRQ�

�� ,Q�������WKH�8QLWHG�6WDWHV�*RYHUQPHQW�$FFRXQWDELOLW\�2IILFHuV�UHSRUW�PHQWLRQHG�GLJLWDO�WUDQVIRUPDWLRQ�DV�D�F\FOH��RU�SURFHVV��WKDW�HQDEOHV�

RUJDQL]DWLRQV�y�WKURXJK�EHWWHU��PRUH�LQIRUPHG�GHFLVLRQ�PDNLQJ���WR�FUHDWH�YDOXH�IRU�WKHPVHOYHV�DQG�VRFLHW\��)URP�D�UHFHQW�VWXG\��GLJLWDO�WUDQVIRUPDWLRQ�

UHIHUV�D�FKDQJH�LQ�DOO�MRE�DQG�LQFRPH�FUHDWLRQ�VWUDWHJLHV��DSSOLFDWLRQ�RI�D�IOH[LEOH�PDQDJHPHQW�PRGHO�VWDQGLQJ�DJDLQVW�FRPSHWLWLRQ��TXLFNO\�PHHWLQJ�

FKDQJLQJ�GHPDQGV��D�SURFHVV�RI�UHLQYHQWLQJ��D��EXVLQHVV��WR��GLJLWL]H��RSHUDWLRQV��DQG��IRUPXODWH��H[WHQGHG��VXSSO\��FKDLQ��UHODWLRQVKLSV��IXQFWLRQDO�XVH�

RI�LQWHUQHW�LQ��GHVLJQ��PDQXIDFWXULQJ��PDUNHWLQJ��VHOOLQJ��SUHVHQWLQJ�DQG�LV��GDWD�EDVHG�PDQDJHPHQW��PRGHO��8ODV��'����������0RUHRYHU��LW�DOVR�UHIHUV�



WR�WKH�SURFHVV�RI�XVLQJ�GLJLWDO�WHFKQRORJLHV�WR�FUHDWH�QHZ�RU�PRGLI\�H[LVWLQJ�EXVLQHVV�SURFHVVHV��FXOWXUH��DQG�FXVWRPHU�H[SHULHQFHV�WR�PHHW�FKDQJLQJ�
EXVLQHVV�DQG�PDUNHW�UHTXLUHPHQWV���*XHQ]L��3���	�+DEHO��-����������ZKHUHDV��.UHWVFKPHU��7���	�.KDVKDEL��3���������GHILQHG�GLJLWDO�WUDQVIRUPDWLRQ�DV�
WKH�SURFHVV�RI�UDSLG�DQG�ZLGHVSUHDG�DGRSWLRQ�DQG�DSSOLFDWLRQ�RI�GLJLWDO�WHFKQRORJLHV�LQ�FRPPHUFLDO�VHWWLQJV��

�7KH�PDLQ�GLUHFWLRQV�RI�WKH�LQIOXHQFH�RI�GLJLWDO�WUDQVIRUPDWLRQ�RQ�WKH�HYROXWLRQ�RI�VRFLDO�DQG�HFRQRPLF�V\VWHPV�DUH��

�� LQFUHDVLQJ�PRELOLW\� LQ�VDWLVI\LQJ� WKH�QHHGV�RI�FRQVXPHUV��DOORZLQJ� WR�RYHUFRPH�WKH� WHUULWRULDO� UHVWULFWLRQV�DQG�GHSHQGHQFH�RQ� WKH�

ORFDWLRQ�RI�VHUYLFH�SURYLGHUV��

�� REWDLQLQJ�WKH�SRVVLELOLW\�RI�FROOHFWLQJ��VWRULQJ�DQG�SURFHVVLQJ�ODUJH�YROXPHV�RI�LQIRUPDWLRQ��ZKLFK�OHDGV�WR�D�UHGXFWLRQ�RI�WUDQVDFWLRQ�

FRVWV�LQ�GHFLVLRQ�PDNLQJ�DQG�FRQFOXGLQJ�WUDQVDFWLRQV��

�� SUROLIHUDWLRQ�RI�QHWZRUN�HIIHFWV��WKDW�FKDQJH�WKH�FKDLQV�RI�JHQHUDWLQJ�SURILWV�DQG�XQGHUOLH�QHZ�EXVLQHVV�PRGHOV��DQG�

�� FKDQJLQJ�WKH�V\VWHP�RI�UHODWLRQV�EHWZHHQ�FRQVXPHUV�DQG�VHUYLFH�SURYLGHUV�WRZDUGV�WKH�LQYROYHPHQW�RI�FRQVXPHUV�LQ�WKH�SURFHVV�RI�

FUHDWLQJ�D�QHZ�FRQVXPHU�YDOXH��IRU�H[DPSOH��XQGHU�WKH�FRQFHSW�RI��RSHQ�LQQRYDWLRQ���

�� 7KH�VWXG\�RI��,YDQFLF��/���9XNłLF��9��%���	�6SUHPLF��0���������KDV�HQDEOHG�DFDGHPLF�FRPPXQLW\�WR�LGHQWLI\�VHYHQ�GLPHQVLRQV�RI�GLJLWDO�

WUDQVIRUPDWLRQ�ZKLFK�DUH��

��� 6WUDWHJ\�y�VKDULQJ�D�FRPPRQ�GLJLWDO�YLVLRQ�LV�FRPSUHKHQGHG�DV�DQ�LPSRUWDQW�IDFWRU�IRU�WKH�VXFFHVVIXO�RXWFRPH�RI�GLJLWDO�WUDQVIRUPDWLRQ�

HQGHDYRXUV�LQ�RXU�FDVHV��6WLOO��HYHU\�FRPSDQ\�GHYHORSV�LWV�VWUDWHJ\�DFFRUGLQJ�WR�LWV�RZQ�QHHGV�DQG�WKH�VWDJH�RI�LWV�GLJLWDO�WUDQVIRUPDWLRQ�

SURFHVV��

��� 3HRSOH�y� LQ�RUGHU�WR�GHYHORS�D� GLJLWDO�FXOWXUH�DQG�DOVR�JDLQ�FRPSHWLWLYH�DGYDQWDJH��RUJDQL]DWLRQV�HPSOR\�PHDVXUHV�IRU�DFTXLULQJ�

HPSOR\HHV�ZLWK�GLJLWDO�VNLOOV�DQG�HQFRXUDJLQJ�D�FXOWXUH�RI�NQRZOHGJH�VKDULQJ�LQ�WKH�ZRUNSODFH��

��� 2UJDQL]DWLRQ�y�D�GLJLWDO�WUDQVIRUPDWLRQ�XQLW�FDQQRW�RSHUDWH�DORQH��QRU�FDQ�D�GLJLWDO�SURMHFW�EH�UXQ�VHSDUDWHO\�IURP�WKH�UHVW�RI� WKH�

FRPSDQ\��+HQFH��GLJLWDO�WUDQVIRUPDWLRQ�UHTXLUHV�WKH�LQFOXVLRQ�RI�VWDII�IURP�RWKHU�GHSDUWPHQWV�EHVLGHV�WKH�GLJLWDO�WUDQVIRUPDWLRQ�XQLW��

��� &XVWRPHU�y�TXDOLW\�RI�VHUYLFH�SURYLVLRQ�LV�D�PRUH�SURPLQHQW�FRQVLGHUDWLRQ�LQ�,QVXUHU�DQG�7HOHRS��ZKLFK�GXH�WR�QDWXUH�RI�WKHLU�EXVLQHVV��

FRQVLGHU�RSHUDWLRQDO�RXWFRPHV�DV�D�FRPELQDWLRQ�RI�FXVWRPHU�MRXUQH\�GHVLJQ�ZLWK�WHFKQRORJLHV�LPSOHPHQWHG�WR�VSHHG�XS�HQG�WR�HQG�

FXVWRPHU�UHODWHG�SURFHVVHV��7KH�HQG�WR�HQG�FXVWRPHU�MRXUQH\�LV�D�NH\�JXLGH�LQ�GHVLJQLQJ�GLJLWDO�VROXWLRQV��

��� (FRV\VWHP�y�WKH�KLJKHVW�JRDO�RI�GLJLWDO�WUDQVIRUPDWLRQ�LQ�RXU�FDVHV� LV�JUHDWHU�LQFOXVLRQ�RI�FXVWRPHUV�LQ�FRPSDQ\�SURFHVVHV��RIWHQ�

WKURXJK�WKH�GLJLWDO�SODWIRUP��ZKLFK�FUHDWHV�D�EXVLQHVV�DWPRVSKHUH�ZKHUH�FXVWRPHUV�DUH�SHUFHLYHG�DV�SDUWQHUV��

��� 7HFKQRORJ\�y�LQFXPEHQW�GLJLWDO�WHFKQRORJLHV�FDQ�EH�REVHUYHG�DFFRUGLQJ�WR�WKH�VWUHQJWK�RI�DIILOLDWLRQ�ZLWK�WKH�WUDGLWLRQDO�FRUSRUDWH�,7��
+HQFH��ZH�FDQ�FODVVLI\�GLJLWDO�WHFKQRORJLHV�DV�SULPDU\��H�J���PRELOH��VRFLDO��FORXG��%LJ�'DWD��DQG�,R7�DQG�VHFRQGDU\�RU�HPHUJLQJ��H�J���

�'�SULQWLQJ��ZHDUDEOHV��YLUWXDO�DQG�DXJPHQWHG�UHDOLW\��DUWLILFLDO�LQWHOOLJHQFH��GURQHV�DQG�URERWLFV��DQG�GHHS�OHDUQLQJ�DOJRULWKPV��DQG�

��� ,QQRYDWLRQ�y�LQQRYDWLRQ�JHQHUDWLRQ�LV�VWURQJO\�HQFRXUDJHG�E\�WKH�PDQDJHPHQW�RI�RXU�FDVH�FRPSDQLHV��,GHDV�DUH�WUDQVIHUUHG�WR�WKH�

VXSHUYLVRUV�WKURXJK�GLYHUVH�FKDQQHOV��DOWKRXJK�LQ�0DQXIDFW�LW�LV�QRW�XQFRPPRQ�WR�DSSURDFK�WKH�JHQHUDO�GLUHFWRU�GLUHFWO\�ZLWK�LGHDV��

WKHUHE\�E\SDVVLQJ�WKH�FKDLQ�RI�FRPPDQG��

�:KHUH�DV�7KLSZLZDWSRWMDQD��6����������VWDWHG�WKDW�WKHUH�DUH�IRXU�GLPHQVLRQV�RI�GLJLWDO�WUDQVIRUPDWLRQ��

��� 'LJLWDO�0LQGVHW���WUDQVIRUPDWLRQ�LQYROYHV�FKDQJHV�LQ�RUJDQL]DWLRQDO�VWDII�WKLQNLQJ�DW�DOO�OHYHOV��VWDUWLQJ�IURP�WKH�H[HFXWLYH�WHDP�DQG�

WUDQVPLWWHG�WR�SHRSOH�WKURXJKRXW�WKH�RUJDQL]DWLRQ��,W�HQFRPSDVVHV�GHYHORSLQJ�GLJLWDO�EXVLQHVV�WKLQNLQJ��LQFOXGLQJ�VXSSRUWLQJ�EXGJHWV�

DQG�GHYHORSLQJ�DQ�LQIUDVWUXFWXUH�WKDW�ZLOO�DLG�GLJLWDO�GHYHORSPHQW��

��� 'LJLWDO�3URFHVVHV���LQWHUQDO�SURFHVVHV�PXVW�EH�DOWHUHG�WR�SHUPLW�WKH�DGRSWLRQ�RI�GLJLWDO�WHFKQRORJLHV�VR�WKDW�WKHUH�LV�D�VHDPOHVV�IORZ�RI�

LQIRUPDWLRQ��7KLV�FDQ�LQYROYH�WKH�GHYHORSPHQW�RI�GDWDEDVH�V\VWHPV�WR�UHGXFH�GDWD�UHGXQGDQF\�DQG�WKDW�DVVLVW�LQIRUPDWLRQ�IORZ��DQG�

WKH�LPSOHPHQWDWLRQ�RI�SURFHVVHV�WKDW�DVVLVW�SODQQLQJ�DQG�GHFLVLRQ�PDNLQJ�WKDW�EHQHILWV�WKH�RUJDQL]DWLRQ��

��� 'LJLWDO�.QRZOHGJH�DQG�6NLOOV���GHYHORSLQJ�RUJDQL]DWLRQDO�HPSOR\HHVu�GLJLWDO�NQRZOHGJH�DQG�VNLOOV�LV�D�QHFHVVLW\��7KLV�FDQ�LQYROYH�

DFTXLULQJ�SURILFLHQF\�LQ�XVLQJ�YDULRXV�FRPSXWHU�SURJUDPV�WR�SURFHVV�LQIRUPDWLRQ�DQG�PDNH�SDSHUOHVV�UHSRUWV�TXLFNO\��DQG�LQFOXGHV�

EHFRPLQJ�IDPLOLDU�ZLWK�HYHU\WKLQJ�EHLQJ�RQ�D�GLJLWDO�SODWIRUP��DQG�



��� 'LJLWDO�&XOWXUH���D�QHZ�GLJLWDO�FXOWXUH�PXVW�EH�GHYHORSHG�LQ�RUGHU�WR�HQFRXUDJH�RUJDQL]DWLRQDO�FROODERUDWLRQ�DPRQJ�HPSOR\HHV��7KH\�

QHHG�WR�EH�UHDG\�WR�FRSH�ZLWK�HPHUJLQJ� WHFKQRORJLHV��LQQRYDWLYH�FKDQJHV��DQG�FRQWLQXDO�ZRUN�LPSURYHPHQWV�LQ�RUGHU� WR�LQFUHDVH�

RUJDQL]DWLRQDO�SURGXFWLYLW\�DQG�UHGXFH�SUREOHPV�DQG�REVWDFOHV�WKDW�FDXVH�OLPLWDWLRQV��
��� &RUUHDQL��$���HW�DO����������IURP�WKH�DQDO\VLV�RI�WKH�WKUHH�FDVH�VWXGLHV��SUHVHQWHG�WKH�GLJLWDO�VWUDWHJ\�LPSOHPHQWDWLRQ�IUDPHZRUN��VHH�ILJXUH�
������

�

�

�

�

�

�

�

�

�

�

�

�

)LJXUH�����'LJLWDO�VWUDWHJ\�LPSOHPHQWDWLRQ�IUDPHZRUN�E\�&RUUHDQL��$���HW�DO���������

� � �

���� 'LJLWDO�7UDQVIRUPDWLRQ�LQ�+LJKHU�(GXFDWLRQ�

� (YHU\�\HDU��PRUH�DXWKRUV��VFLHQWLVWV�DQG�UHVHDUFKHUV�DUH�SD\LQJ�DWWHQWLRQ�WR�WKH�LVVXHV�RI�GLJLWDO�WUDQVIRUPDWLRQ�RI�WKH�PDLQ�DFWLYLWLHV�RI�WKH�

XQLYHUVLW\��7KH�GLJLWDO�WUDQVIRUPDWLRQ��ZKLFK�KDV�DOORZHG�WKH�ODUJHVW�XQLYHUVLWLHV�WR�PDNH�D�TXDQWXP�OHDS�LQ�GHYHORSPHQW��LV�EHFRPLQJ�D�NH\�IDFWRU�LQ�

HQVXULQJ�WKH�FRPSHWLWLYHQHVV�RI�WKH�XQLYHUVLW\�LQ�WKH�QHZ�GLJLWDO�HUD��*DPD��������+HUUL�HW�DO���������.KDOLG�HW�DO���������0DOWHVH��������*DPD�HW�DO���

������)DULD�HW�DO�����������

� 7KH�SURFHVV�RI�GLJLWDO�WUDQVIRUPDWLRQ�SURFHVV�LQ�(GXFDWLRQ��PDQDJHUV�PXVW�ILUVW�FUHDWH�D�YLVLRQ�WR�JHQHUDWH�DQG�PDQDJHG�DFFRUGLQJO\�IRU�DQ�

HIIHFWLYH�OHDUQLQJ�HQYLURQPHQW��$GGLWLRQDOO\��LW�LV�SRVVLEOH�WKDW�VFKRRO�VKDUHKROGHUV�DUH�LQYROYHG�LQ�WKLV�WUDQVIRUPDWLRQ�SURFHVV�E\�OHWWLQJ�WKHP�DFFHVV�

WKH�SODFH�DQG�WLPH�E\�VXSSRUWLQJ�FRQWHQW�DQG�LQIUDVWUXFWXUH�ZKLFK�LV� WHFKQRORJLFDOO\�DSSURSULDWH��7HDFKHU�DQG�VWXGHQWV�VKRXOG�JHW�WUDLQLQJ�LQ�WKH�

GLUHFWLRQ�RI�GLJLWDO�WUDQVIRUPDWLRQ�YLVLRQ�DQG�LQ�VHUYLFH�WUDLQLQJ�DFWLYLWLHV���%DO\HU�	�ĕ]���������0RUHRYHU��WKH�DQDO\VLV�RI�WKH�GLJLWDO�WUDQVIRUPDWLRQ�

LPSDFW�RQ�WKH�XQLYHUVLW\�,7�DUFKLWHFWXUH�VKRZHG�WKDW�GLJLWDO�WHFKQRORJLHV�HQKDQFH�WKH�WHQGHQF\�RI�HGXFDWLRQ�V\VWHP�VHUYLFH�GHOLYHU\��FUHDWLQJ�WKH�

SUHFRQGLWLRQV�IRU�WKH�GHYHORSPHQW�RI�QHZ�EXVLQHVV�PRGHOV�RI�HGXFDWLRQDO�VHUYLFHV��7KH�,7�DUFKLWHFWXUH�RI�D�PRGHUQ�XQLYHUVLW\�VKRXOG�EH�LPSOHPHQWHG�

DV� D�QHZ�FORXG��EDVHG�SODWIRUP�GHOLYHULQJ�WKH� LQQRYDWLYH�VFLHQFH�SURGXFWV�DQG�HGXFDWLRQDO�VHUYLFHV�� LQFOXGLQJ�GLJLWDO�FRPSHWHQFH�SRUWIROLRV�DQG�
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