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� ,�ZRXOG�OLNH�WR�H[SUHVV�P\�GHHSHVW�DQG�VLQFHUH�DSSUHFLDWLRQ�WR�P\�VXSHUYLVRU��'U��
6KDKUXP�6KDK�$EGXOODK��IRU�HQFRXUDJHPHQW��JXLGDQFH��FULWLFV��DGYLFHV�PRWLYDWLRQ�DQG�
IULHQGVKLS���:LWKRXW�KLV�FRQWLQXHG�VXSSRUW�DQG�LQWHUHVW��WKLV�UHSRUW�ZRXOG�QRW�KDYH�EHHQ�
WKH�VDPH�DV�SUHVHQWHG�KHUH��
�
� ,�ZRXOG�OLNH�WR�WKDQN�P\�IHOORZ�'KDUPD�IULHQG��&KLD�<X�/HQJ�IRU�KLV�JXLGDQFH�
DQG�SDWLHQFH�IRU�WHDFKLQJ�PH�WKH�0DWODE�SURJUDPPLQJ�ODQJXDJH��
�
�
� 0\�IHOORZ�SRVWJUDGXDWH�VWXGHQWV�VKRXOG�DOVR�EH�UHFRJQL]HG�IRU�WKHLU�VXSSRUW��0\�
VLQFHUH�DSSUHFLDWLRQ�DOVR�H[WHQGV�WR�DOO�6RXWKHUQ�&ROOHJH�DQG�P\�FROOHDJXHV�DQG�RWKHUV�
ZKR�KDYH�SURYLGHG�DVVLVWDQFH�DW�YDULRXV�RFFDVLRQV��7KHLU�YLHZ�DQG�WLSV�DUH�XVHIXO�
LQGHHG���8QIRUWXQDWHO\��LW�LV�QRW�SRVVLEOH�WR�OLVW�DOO�RI�WKHP�LQ�WKLV�OLPLWHG�VSDFH����
�

,�DP�JUDWHIXO�WR�DOO�P\�IDPLO\�PHPEHUV�DQG�<LK�/HQJ��,�FRXOG�QRW�PDNH�LW�
ZLWKRXW�\RXU�IXOO�VXSSRUW�DQG�XQGHUVWDQGLQJ��
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�
7KLV� SURMHFW� LQYROYHV� WKH� XVH� RI� 1HXUDO� 1HWZRUNV� �11�� IRU� IXQFWLRQ�

DSSUR[LPDWLRQ�� � &RQYHQWLRQDOO\�� WKH� SDUDPHWHUV� RI� D� QHXUDO� QHWZRUN� DUH� WXQHG� E\�
PLQLPL]LQJ�DQ�REMHFWLYH�IXQFWLRQ�EDVHG�RQ�D�SUH�GHWHUPLQHG�VHW�RI�WUDLQLQJ�GDWD���7KLV�
WUDLQLQJ�SDUDGLJP�LV�SDVVLYH� LQ� WKH�VHQVH� WKDW� WKH�QHXUDO�QHWZRUN�RQO\� OHDUQV� IURP�WKH�
WUDLQLQJ�SDWWHUQV�SUHVHQWHG�WR�LW�E\�WKH�HQYLURQPHQW�RU�D�WHDFKHU���,W�PD\�EH�PRUH�XVHIXO�
LI�WKH�QHXUDO�QHWZRUN�FRXOG�CDFWLYHO\
�REWDLQ�WKH�WUDLQLQJ�VDPSOHV�LWVHOI�VHTXHQWLDOO\�E\�
LQWHUDFWLQJ�ZLWK�LWV�HQYLURQPHQW����7KHUH�DUH�VHYHUDO�PHWKRGV�RI�VHOHFWLQJ�WUDLQLQJ�GDWD�
IURP� LQSXW� VSDFH� IRU� QHXUDO� QHWZRUNV� ZKLFK� LQFOXGH� '�RSWLPDO� DQG�0D[�PLQ� GHVLJQ�
DSSURDFKHV����&RQVLGHU�D�IXQFWLRQ�DSSUR[LPDWLRQ�SUREOHP��1HXUDO�1HWZRUN�XVLQJ�5DGLDO�
%DVLF�)XQFWLRQ�VWUXFWXUH��DQG�OLPLW�WKH�DPRXQW�RI�WUDLQLQJ�GDWD��VD\��P��IURP�1�DPRXQW�
RI�SRVVLEOH�GDWD�� �5DQGRPO\�VHOHFW� WKH�P�GDWD� VHW� IRU�FRQYHQWLRQDO� WUDLQLQJ�DOJRULWKP���
2QH�PRUH� GDWD� �P���� LV� HQWHUHG� WR� WUDLQ� WKH� 11� DJDLQ�� 7KLV� GDWD� LV� VHOHFWHG� E\� WZR�
PHWKRGV��UDQGRP�DQG�([SHULPHQW�'HVLJQ�$SSURDFK��'�RSWLPDO�DQG�0D[PLQ�'LVWDQFH����
7KH�SHUIRUPDQFHV�RI�WKH�WZR�DSSURDFKHV�DUH�WKHQ�FRPSDUHG���,W�ZDV�IRXQG�WKDW�WKH�11�
WUDLQHG�XVLQJ� WKH�GDWD�REWDLQHG�XVLQJ�H[SHULPHQW�GHVLJQ�DSSURDFKHV�DSSUR[LPDWHG� WKH�
XQNQRZQ� IXQFWLRQ� EHWWHU� WKDQ� WKH� 11� WKDW� LV� WUDLQHG� ZKHQ� WKH� GDWD� DUH� VHOHFWHG�
UDQGRPO\�� 0D[PLQ� 'LVWDQFH� $SSURDFK� LV� LQGHSHQGHQW� RI� WKH� 11� PRGHO� ZKLOH� '�
RSWLPDO�SRLQW�LV�GHSHQGHQW�RQ�WKH�11�PRGHO�XVHG���
�
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3URMHN� LQL� PHOLEDWNDQ� SHQJJXQDDQ� 1XHUDO� 1HWZRUN� �11�� XQWXN� WXMXDQ�
SHQJKDPSLUDQ�IXQJVL�� �/D]LPQ\D��SDUDPHWHU�\DQJ�GLJXQDNDQ�GDODP�11�DGDODK�GLODUDV�
EHUDVDVNDQ�VHW�GDWD�ODWLKDQ�\DQJ�GLWHWDSNDQ�SDGD�WDKDS�DZDO��,QL�DGDODK�SDVLI��11�KDQ\D�
GDSDW�EHODMDU�GDULSDGD� FRUDN� ODWLKDQ� \DQJ�GLWXQMXNNDQ�ROHK�JXUX� DWDX�SHUVHNLWDUDQQ\D��
,QL�DNDQ�PHQMDGL� OHELK�EHUJXQD� MLND�11�GDSDW�PHPSHUROHK�GDWD� ODWLKDQ�VHFDUD�³DNWLI´�
PHODOXL� LQWHUDNVL�GHQJDQ�SHUVHNLWDUDQ�� �7HUGDSDW�SHOEDJDL�FDUD�XQWXN�PHPLOLK�GDWD�� LQL�
WHUPDVXNODK�'�RSWLPD�GDQ�3HQGHNDWDQ�-DUDN�0D[PLQ��3HUWDPD���WHQWXNDQ�VDWX�PDVDODK�
SHQJKDPSLUDQ�IXQJVL��11�PHQJJXQDNDQ�5DGLDO�%DVLV�)XQFWLRQ���GDQ�KDGNDQ�ELODQJDQ�
GDWD��NDWDNDQ��P��GDULSDGD�1���6HEDQ\DN�P�GDWD�GLSLOLK�VHFDUD�UDZDN�XQWXN�ODWLKDQ�11��
6DWX�ODJL�GDWD��P����GLPDVXNNDQ�GDQ�PHQMDODQL� ODWLKDQ�11�VHNDOL� ODJL��'DWD�LQL�EROHK�
GLSLOLK� PHODOXL� GXD� FDUD� LDLWX� VHFDUD� UDZDN� GDQ� ([SHULPHQW� 'HVLJQ� �'�RSWLPD� GDQ�
3HQGHNDWDQ�-DUDN�0D[PLQ����%DQGLQJNDQ�SHQFDSDLDQ�PHUHND��.HSXWXVDQQ\D��11�\DQJ�
PHQJJXQDNDQ�([SHULPHQW� 'HVLJQ� DGDODK� OHELK� EDLN� GDULSDGD� 11� \DQJ� PHPLOLK� GDWD�
VHFDUD� UDZDN�� � 'LSHUKDWLNDQ� EDKDZD�� 3HQGHNDWDQ� -DUDN� 0D[PLQ� WLGDN� EHUJDQWXQJ�
NHSDGD�PRGHO�11�\DQJ�GLJXQDNDQ�� WHWDSL� WLWLN� \DQJ�GLFDGDQJNDQ�ROHK�'�RSWLPD� DPDW�
EHUJDQWXQJ�NHSDGD�PRGHO�11�\DQJ�GLJXQDNDQ��
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�

�� ,1752'8&7,21� ��
� �������2YHUYLHZ� ��
� �������2EMHFWLYHV�RI�WKH�3URMHFW� ��
� �������6FRSH�RI��3URMHFW� ��
� �������3URMHFW�/D\RXW� ����
� � �
� � �
�� /,7(5$785(�5(9,(:� ��
� �������)XQFWLRQ�$SSUR[LPDWLRQ�/HDVW�6TXDUH���/6��7HFKQLTXH� ��
� �������([SHULPHQW�'HVLJQ� ��
� ���� &RPPRQ�0HWKRGV�RI�([SHULPHQW�'HVLJQ� ��
� ���������'�RSWLPDO� ���
� ���������0D[PLQ�'LVWDQFH�$SSURDFK� ���
� �������1HXUDO�1HWZRUNV� ���
� �������������������5DGLDO�%DVLF�)XQFWLRQ� ���
� ��������������������&RPSDULVRQ�%HWZHHQ�5%)�DQG�0/3� ���
� � �
� � �
� � �
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�� 35(/,0,1$5<�5(68/7�$1'�',6&866,21� ���
� ������1HZ�$SSURDFK� ���
� �������0DWODE�3URJUDPPLQJ� ���
� �������3UHOLPLQDU\�5HVXOW� ���
� �������'LVFXVVLRQ�RQ�3UHOLPLQDU\�5HVXOW� ���
� �������6XPPDU\�DQG�6XJJHVWLRQ� ���
� � �
� � �
�� 35(/,0,1$5<�5(68/7�$1'�',6&866,21� ���
� �������1HXUDO�1HWZRUNV��5%)��3HUIRUPDQFHV� ���
� �������������������1XPEHU�RI�,QSXW�'DWD� ���
� �������������������'DWD�'LVWULEXWLRQ� ���
� �������������������9DOXH�RI�6SUHDG� ���
� �������������������&HQWHU� ���
� �������([SHULPHQWV� ���
� �������'LVFXVVLRQ� ���
� � �
� � �
�� &21&/86,21�$1'�5(&200(1'$7,216� ���
� �������&RQFOXVLRQ� ���
� �������5HFRPPHQGDWLRQV� ���
� � �
� � �

5()(5(1&(6� ���
$SSHQGLFHV�$�%������������������������������������������������������������������������������������������������
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���� (UURU�&RPSDULVRQ� ���
���� $SSUR[LPDWLRQ�ZLWK�'LIIHUHQW�,QLWLDO�'DWD� ���
���� (IIHFW�RI�,QSXW�6SDFH� ���
���� (IIHFW�RI�6SUHDG�9DOXH� ���
���� 5HVXOW�IRU�6LQH�)XQFWLRQ�ZLWK�1R�1RLVH� ���
���� 5HVXOW�IRU�6LQH�)XQFWLRQ�ZLWK�1RLVH� ���
���� 5HVXOW�IRU�([SRQHQWLDO�)XQFWLRQ�ZLWK�1R�1RLVH� ���
� � �
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),*85(�12�� 7,7/(� 3$*(�
���� 7KH�$UFKLWHFWXUH�RI�5DGLDO�%DVLF�)XQFWLRQ�1HXUDO�1HWZRUN� ���
���� 0HWDPRGHOLQJ� ���
���� )ORZ�&KDUW��*HQHUDO�,GHD�� ���
���� )ORZ�&KDUW��'�RSWLPDO�� ���
���� )ORZ�&KDUW��0D[PLQ�'LVWDQFH�� ���
���� )ORZ�&KDUW��$35;�� ���
���� &ODVVLF�$SSUR[LPDWLRQ� ���
���� '�RSWLPDO�&XUYH� ���
���� '�RSWLPDO�$SSUR[LPDWLRQ� ���
���� 0D[PLQ�'LVWDQFH�$SSURDFK¶V�FXUYH� ���
����� 0'�DSSUR[LPDWLRQ� ���
����� 0HDQ�VTXDUH�HUURU� ���
����� %HVW�SRLQW� ���
���� )XQFWLRQ� �������FRV�� ��� [H\ � � ���
���� ,QSXW�GDWD�1 �� ���
���� ,QSXW�GDWD�1 ��� ���
���� ,QSXW�GDWD�1 ��� ���
���� 'DWD�GLVWULEXWH�HTXDOO\� ���
���� 'DWD�GLVWULEXWH�XQHTXDOO\� ���
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���� 5%)�ZLWK�6SUHDG ����� ���
���� 5%)�ZLWK�6SUHDG ����� ���
���� 5%)�ZLWK�6SUHDG ����� ���
����� 6LQH�IXQFWLRQ�ZLWK�QR�QRLVH� ���
����� 6LQH�IXQFWLRQ�ZLWK�QRLVH� ���
����� ([SRQHQWLDO�IXQFWLRQ�ZLWK�QR�QRLVH� ���
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[ � �� ,QSXW�
(UURU��
2EMHFWV�
FDQQRW�
EH�

FUHDWHG�
IURP�
HGLWLQJ�
ILHOG�
FRGHV��

�� 2XWSXW�

\a � �� 3UHGLFWHG�RXWSXW�
; � �� (QYLURQPHQW�
� �( � �� ([SHFWDWLRQ�
K � �� /LQHDU�PRGHO�ZLWK�XQNQRZQ�SDUDPHWHU�
1 � �� 7RWDO�QXPEHU�RI�REVHUYDWLRQ�WR�EH�WDNHQ�RU�VDPSOHG�IURP� [ �
P � �� 2UGHU�RI�SRO\QRPLDO��
YDU � �� 9DULDQFH�
E � �� 9HFWRU�RI�UHJUHVVLRQ�SDUDPHWHU�
H � �� (UURU�YHFWRU�
. � �� 3RVLWLYH�FRQVWDQW�
[ � �� 3UREDELOLW\�PHDVXUH�RQ� ; �
G � �� ([DFW�GHVLJQ�
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0 � �� ,QIRUPDWLRQ�PDWUL[�
S � �� 'LPHQVLRQ�RI�LQIRUPDWLRQ�PDWUL[�
)) � � �� 'DWD�FRYDULDQFH�PDWUL[�RU�GHVLJQ�PDWUL[�

�

�[ � � �� 1HZ�VDPSOH�GDWD�

G� � �� 'LVWDQFH�EHWZHHQ�D�SRVVLEOH�QHZ�VDPSOH�DQG�H[LVWLQJ�VDPSOH�
�[ � �� ([LVWLQJ�VDPSOH�

�Z � �� :HLJKWV�
( � �� 7RWDO�HUURU�RI�WKH�V\VWHP�
�6 � �� 1XPEHUV�RI�QHXURQV�DQG�FHQWHUV�
� ���I � �� %DVLF�)XQFWLRQ�

�� � �� (XFOLGHDQ�QRUP�
] � �� 6SUHDG�RU�³ZLGWK´�RI�5%)�

	P � �� 0HDQV�RI�GDWD�SRLQWV�
- � �� 6XP�RI�VTXDUH�FOXVWHULQJ�IXQFWLRQ�
� � �
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$33(1',;� 7,7/(� 3$*(�
$� 0DWODE�6RXUFH�&RGH��)XQFWLRQ�$SSUR[LPDWLRQ��5%)��� ���
%� 0DWODE�6RXUFH�&RGH��)XQFWLRQ�$SSUR[LPDWLRQ��/HDVW�6TXDUH��� ���
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���� 2YHUYLHZ�
�
�

7KH� SUREOHP� RI� IXQFWLRQ� DSSUR[LPDWLRQ� LQYROYHV� WKH�PRGHOLQJ� RI� DQ� XQNQRZQ�
IXQFWLRQ� IURP� D� WUDLQLQJ� VHW� RI� LQSXW�RXWSXW� SDLUV� WKDW� UHSUHVHQW� WKH� IXQFWLRQ�� � 7KLV�
SURMHFW�LQYROYHV�WKH�XVH�RI�1HXUDO�1HWZRUNV��5%)��IRU�IXQFWLRQ�DSSUR[LPDWLRQ�� � �

�
7KH�5%)�QHXUDO�QHWZRUN�KDV�EHHQ�ZLGHO\�XVHG�IRU�IXQFWLRQ�DSSUR[LPDWLRQ�GXH�WR�

LWV� VWUXFWXUDO� VLPSOLFLW\�DQG� IDVWHU� OHDUQLQJ�DELOLWLHV�� � 7KH� WUDLQLQJ�SURFHGXUHV�DUH�ZHOO�
NQRZQ�� � $Q�5%)�QHXUDO�QHWZRUN�LV�JHQHUDOO\�WUDLQHG�LQ�WZR�VWHSV�RQH�DIWHU�DQRWKHU��,Q�
WKH� ILUVW� VWHS�� WKH� FHQWHUV� RI� KLGGHQ� OD\HU� QHXURQV� DUH� VHOHFWHG�� � 7KHQ� WKH� ZHLJKWV�
EHWZHHQ�WKH�KLGGHQ�DQG�RXWSXW� OD\HUV�DUH�HVWLPDWHG�� � 7KH�FHQWHUV�RI� WKH�KLGGHQ�OD\HUV�
QHXURQV�IRU�DQ�5%)�QHXUDO�QHWZRUN�DUH�VHOHFWHG�LQ�GLIIHUHQW�ZD\V�� � ,Q�WKLV�SURMHFW��WKHVH�
FHQWHUV�DUH�VHOHFWHG�E\�XVLQJ�N�PHDQV�FOXVWHULQJ�DOJRULWKP��

�
�
�
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7KHUH�DUH�VHYHUDO�PHWKRGV�RI�VHOHFWLQJ�WUDLQLQJ�GDWD�IURP�LQSXW�VSDFH�IRU�QHXUDO�
QHWZRUNV� ZKLFK� LQFOXGH� '�RSWLPDO� DQG� 0D[�PLQ� GHVLJQ� DSSURDFKHV�� � &RQVLGHU� D�
IXQFWLRQ� DSSUR[LPDWLRQ� SUREOHP� IRU� D� OLPLWHG� DPRXQW� RI� GDWD�� VD\� �1��� � 5DQGRPO\�
VHOHFW�WKH�1�GDWD�VHW�IRU�FRQYHQWLRQDO�WUDLQLQJ�DOJRULWKP��7KHQ�VHOHFW�1�GDWD�VHW�E\�XVLQJ�
H[SHULPHQWDO� GHVLJQ� DSSURDFK� WR� WUDLQ� WKH� 1HXUDO� 1HWZRUNV� DJDLQ�� &RPSDUH� ERWK�
PHWKRGV�E\�WKHLU�DSSUR[LPDWLRQ�WR�WKH�DFWXDO�IXQFWLRQ�� �

�
�
�
�

���� 2EMHFWLYHV�RI�WKH�3URMHFW�
�
�
7KH� REMHFWLYH� RI� WKLV� SURMHFW� LV� WR� LPSURYH� WKH� WUDLQLQJ� SURFHVV� RI� QHXUDO� QHWZRUN�

XVLQJ�H[SHULPHQW�GHVLJQ�DSSURDFKHV��
�
)RU�SKDVH�,��WKH�REMHFWLYH�LV�WR�LPSOHPHQW�IXQFWLRQ�DSSUR[LPDWLRQ�XVLQJ�/HDVW�6TXDUH�

�/6��7HFKQLTXH�DQG� WR�FRPSDUH� WKH�SHUIRUPDQFH�EHWZHHQ� WKH� FODVVLFDO� DSSUR[LPDWLRQ��
'�RSWLPDO�DQG�0D[PLQ�'LVWDQFH��0'��$SSURDFK�DSSUR[LPDWLRQ��

�
:KLOH� IRU� SKDVH� ,,�� WKH� REMHFWLYH� LV� WR� LPSOHPHQW� IXQFWLRQ� DSSUR[LPDWLRQ� XVLQJ�

1HXUDO�1HWZRUN��5DGLDO�%DVLF�)XQFWLRQ�DV�FDVH�VWXG\��DQG�WR�FRPSDUH�WKH�SHUIRUPDQFH�
EHWZHHQ�WKH�FODVVLFDO�DSSUR[LPDWLRQ��'�RSWLPDO�DQG�0D[PLQ�'LVWDQFH��0'��$SSURDFK�
DSSUR[LPDWLRQ��
�
�
�
�
�
�
�
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���� 6FRSH�2I�3URMHFW�
�
�
3KDVH�,�� �
�

D�� &RQVWUXFW� D� IXQFWLRQ� DSSUR[LPDWLRQ� SURJUDP� XVLQJ� /6� WHFKQLTXH� LQ� 0DWODE�
HQYLURQPHQW��

E�� 8QGHUVWDQG�([SHULPHQW�'HVLJQ��IRFXVLQJ�RQ�'�RSWLPDO�DQG�0'��
F�� $SSO\�([SHULPHQW�'HVLJQ�IRU�IXQFWLRQ�DSSUR[LPDWLRQ�SUREOHP��
G�� 6HDUFK�IRU�WKH�EHVW�SRLQW�IRU�WKH�DSSUR[LPDWLRQ��DVVXPLQJ�WKH�XQNQRZQ�IXQFWLRQ�

LV�NQRZQ��
H�� &RPSDUH�WKH�EHVW�SRLQW�ZLWK�WKH�SRLQW�SURSRVHG�E\�([SHULPHQW�'HVLJQ��

�
�
3KDVH�,,��
�

D�� 3HUIRUP�IXQFWLRQ�DSSUR[LPDWLRQ�XVLQJ�1HXUDO�1HWZRUN��11��
E�� 5DGLDO�%DVLV�)XQFWLRQ��5%)��OHDUQLQJ�DOJRULWKP�LV�LPSOHPHQWHG�XVLQJ�0DWODE��
F�� 11�IXQFWLRQ�DSSUR[LPDWLRQ�ZLWKRXW�([SHULPHQW�'HVLJQ�
G�� 11�IXQFWLRQ�DSSUR[LPDWLRQ�ZLWK�([SHULPHQW�'HVLJQ�
H�� &RPSDUH�WKH�SHUIRUPDQFH��

�
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���� 3URMHFW�/D\RXW�
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�

)LUVWO\��FKDSWHU���FRPSULVHV�WKH�SUREOHP�VWDWHPHQWV��REMHFWLYHV�DQG�VFRSHV�RI�WKH�
SURMHFW�� � $Q�RYHUDOO�RI�WKH�IUDPHZRUN�GRQH�LV�EULHIO\�VSHFLILHG�LQ�WKH�REMHFWLYHV�DQG�
VFRSHV�RI�WKH�SURMHFW��
�

&KDSWHU� WZR� SUHVHQWV� WKH� LQWURGXFWLRQ� RI� ([SHULPHQW� 'HVLJQ�� LQFOXGHG� '�RSWLPDO�
DQG� 0D[PLQ� 'LVWDQFH� $SSURDFK�� /HDVW� 6TXDUH� 7HFKQLTXHV�� 1HXUDO� 1HWZRUNV� ZKHUH�
5%)�DV�WKH�FDVH�VWXG\��
�

&KDSWHU� WKUHH�VKRZV� WKH�SUHOLPLQDU\�UHVXOW�DQG�GLVFXVVLRQ�EDVH�RQ� LPSOHPHQWDWLRQ�
RI�IXQFWLRQ�DSSUR[LPDWLRQ�XVLQJ�/HDVW�6TXDUH�7HFKQLTXH��
�

:KLOH� &KDSWHU� IRXU� LOOXVWUDWH� WKH� UHVXOW� DQG� WKH� GLVFXVVLRQ� EDVH� RQ� WKH� 5%)� 11�
WUDLQLQJ�XVLQJ�([SHULPHQW�'HVLJQ��&RQFOXVLRQ�DQG�UHFRPPHQGDWLRQ�IRU�IXWXUH�ZRUNV�DUH�
ZULWWHQ�LQ�&KDSWHU�ILYH��
�
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�
�
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�
�
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5()(5(1&(6�
�
�
�
�

��� 0��0LKDLOHVFX��$�� 6DPXLOD�$��8UV��5��0RUDU��$�� ,XJD������� ³�&RPSXWHU�$VVLVWHG�
([SHULPHQWDO�'HVLJQV� IRU� WKH�2SWLPL]DWLRQ�RI�(OHFWURVWDWLF�6HSDUDWLRQ�3URFHVVHV´�� �
�����,(((�SS���������

��� 6�� &KHQJ�� ;�� +RQJ� DQG� &�-�� +DUULV�� ³6SDUVH� 0XOWLRXWSXW� 5DGLDO� %DVLV� )XQFWLRQ�
1HWZRUN� &RQVWUXFWLRQ� 8VLQJ� &RPELQHG� /RFDOO\� 5HJXODUL]HG� 2UWKRJRQDO� /HDVW�
6TXDUH� DQG� '�RSWLPDOLW\� ([SHULPHQWDO� 'HVLJQ´�� ,((� 3URF��&RQWURO� 7KHRU\� $SSO��
9RO�������1R���0DU�������SS���������

��� ;�� +RQJ� DQG� &�-�� +DUULV�� ³1RQOLQHDU� 0RGHO� 6WUXFWXUH� 'HVLJQ� DQG� &RQVWUXFWLRQ�
8VLQJ� 2UWKRJRQDO� /HDVW� 6TXDUHV� DQG� '�RSWLPDOLW\� 'HVLJQ´�� ,(((� 7UDQV�� 1HXUDO�
1HWZRUN����������������SS������������

��� 7LPRWK\�:�� 6LPSVRQ�� -HVVH� '�� 3HSOLQVNL�� 3DWULFN� 1�� .RFK�� DQG� -DQHW� .�� $OOLHQ��
������³2Q�7KH�8VHV�RI�6WDWLVWLFV� LQ�'HVLJQ�DQG�WKH�,PSOLFDWLRQV� IRU�'HWHUPLQLVWLF�
&RPSXWHU�([SHULPHQWV�´�����$60(�'HVLJQ�(QJLQHHULQJ�7HFKQLFDO�&RQIHUHQFHV��

��� 7��3RJJLR�DQG�)�*LURVL��³1HWZRUN�IRU�$SSUR[LPDWLRQ�DQG�/HDUQLQJ�´�3URFHHGLQJ�RI�
,(((��YROXPH�����SS���������������

��� .�$�� 7RK� DQG� .�=�� 0DR�� ³$� *OREDO� WUDQVIRUPDWLRQ� $SSUDRFK� 7R� 5%)� 1HXUDO�
1HWZRUN�/HDUQLQJ´��,(((��SS�����������

��� :��.DPLQVNL�DQG�3�6WUXZLOOR��³.HPHO�2UWERJRQDOL]DWLRQ�LQ�5DGLDO�%DVLV�)XQFWLRQ�
1HXUDO�1HWZRUNV�´��(()�7UDQV��RQ�1HXUDO�1HWZRUN��SS�����������������

��� -��0RRG\�DQG�&��'DUNHQ��³)DVW�/HDUQLQJ�LQ�1HWZRUN�IRU�/RFDOO\�WXQHG�3URFHVVLQJ�
8QLW�´��1HXUDO�&RPSXWDWLRQ��SS����������������

��� 7��.RKHQHQ��³�6HOI�2UJDQL]DLQJ�0DSV´��6SULQJ�9HUODJ��*HUPDQ\�������
����:�� 3HGU\H]�� ³&RQGLWLRQDO� )X]]\� &OXVWHULQJ� LQ� WKH� 'HVLJQ� 2I� 5DGLDO� %DVLV�

)XQFWLRQ�´�
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���� =�8\NDQ�� &�� *X]HOLV�� 0�(�&HOHEL� DQG� +�� 1� .ROYR�� ³$QDO\VLV� RI� ,QSXW�2XWSXW�
FOXVWHULQJ�IRU�'HWHUPLQLQJ�&HQWHUV�RI�5%)´��,(((�7UDQV��2Q�1HXUDO�1HWZRUNV��SS�
���������������

���� 6�� &KHQ�� 6�$�� %LOOLQJV�� DQG� 3�0�� *UDQW�� ³5HFXUVLYH� +\EULG� $OJRULWKPV� IRU�
1RQOLQHDU� 6\VWHP� ,GHQWLILFDWLRQ� XVLQJ� 5DGLDO� %DVLF� )XQFWLRQ� 1HWZRUNV�´�
,QWHUQDWLRQDO�-RXUQDO�RI�&RQWURO��SS�����������������

���� 6�� &KHQ�� )�� &RZDQ�� DQG� 30�� *UDQW�� ³2UWKRJRQDO� /HDVW� 6TXDUHV� /HDUQLQJ�
$OJRULWKPV� IRU� 5DGLDO� %DVLF� )XQFWLRQV´� ,(((� 7UDQV�� 2Q� 1HXUDO� 1HWZRUNV�� SS�
���������������

���� -�%��*RPP�DQG�'�/��<X��³6HOHFWLQJ�5DGLDO�%DVLF�)XQFWLRQ�1HWZRUNV�&HQWHUV�ZLWK�
5HFXUVLYH�2UWKRJRQDO�/HDVW�6TXDUHV�7UDLQLQJ´� ,(((�7UDQV��2Q�1HXUDO�1HWZRUNV��
SS����������������

���� 5��6FKRNRSI��.�.��6XQJ��&�-�&��%XUJHV��)��*LURVL��3��1L\RJL��7��3RJJLR��DQG�9�1��
9DSQLN�� ³&RPSDULQJ� 6XSSRUW� 9HFWRU�0DFKLQHV� ZLWK� *DXVVLDQ� .HUQHOV� RQ� 5DGLDO�
%DVLF� )XQFWLRQ� &ODVVLILHUV�� ´� ,(((� 7UDQV�� 2Q� 6LJQDO� 3URFHVVLQJ�� SS� �����������
������

���� .�$�� 7RK�� ³� *OREDO� (QHUJ\� 0LQLPL]DWLRQ�� $� 7UDQVIRUPDWLRQ� $SSURDFK�� ´� ,Q�
3UHFHHGLQJV�RI�7KLUG� ,QWHUQDWLRQDO�:RUNVKRS�RQ�(QHUJ\�0LQLPL]DWLRQ�0HWKRGV� LQ�
&RPSXWHU�9LVLRQ�DQG�3DWWHUQ�5HFRJQLWLRQ��(00&935��� � SS����������������

���� '�4�� *DR�� *�;�� <DQJ�� ³� $GDSWLYH� 5%)� 1HXUDO� 1HWZRUN� )RU� 3DWWHUQ�
&ODVVLILFDWLRQV��´������,(((�SS����������

���� $��%DUDOGL��3��%ORQGD��*��6DWDOLQR��$��'¶$GGDEER�� DQG�&��7DUDQWLQR�� ³�5%)�7ZR�
6WDJH� /HDQLQJ� 1HWZRUNV� ([SORLWLQJ� 6XSHUYLVHG� 'DWD� LQ� 7KH� 6HOHFWLRQ� RI� +LGGHQ�
8QLW�3DUDPHWHUV���$Q�$SSOLFDWLRQ�WR�6$5�'DWD�&ODVVLILFDWLRQ��´�,(((��SS����������
������

���� &��0��%LVKRS��1HXUDO�1HWZRUN� IRU�3DWWHUQ�5HFRJQLWLRQ��&ODUHQGRQ�3UHVVV��2[IRUG�
�8.���������

���� 1��.DUD\LDQQLV��³*URZLQJ�5DGLDO�%DVLF�1HXUDO�1HWRZUNV��0HUJLQJ�6XSHUYLVHG�DQG�
8QVXSHUYLVHG�/HDUQLQJ�ZLWK�1HWZRUN�*URZWK�7HFKQLTXHV�´�,(((�7UDQV��2Q�1HXUDO�
1HWZRUNV��������

���� 1�&KDQWDUDW��1�=KHQJ�� 7�7��$OOHQ��'��+XDQJ�� ³2SWLPDO�([SHULPHQWDO�'HVLJQ�)RU�
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6\VWHPV� ,QYROYLQJ�%RWK�4XDQWLWDWLYH�DQG�4XDOLWDWLYH�)DFWRUV´��3URFHHGLQJV�RI� WKH�
�����:LQWHU�6LPXODWLRQ�&RQIHUHQFH��SS���������

���� $�&�$WNLQVRQ�DQG�$�1�'RQHY��³2SWLPXP�([SHULPHQWDO�'HVLJQV´��2[IRUG�6FLHQFH�
3XEOLFDWLRQV��2[IRUG�������

���� $�� %LUDQ� DQG� 0�� %UHLQHU�� ³�0DWODE� IRU� (QJLQHHUV´�� $GGVLRQ�:HVOH\� 3XEOLVKLQJ�
&RPSDQ\������
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