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7DEOH�RI�&RQWHQWV

*HQHUDO�,QIRUPDWLRQ �

6WDQGLQJ�5HTXLUHPHQWV �
0LVVLRQ�6WDWHPHQW �
2XWFRPHV�/LEUDU\ �
&XUULFXOXP�0DS �
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����������$VVHVVPHQW�&\FOH �
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$FWLRQ�3ODQ �
6WDWXV�5HSRUW �

����������$VVHVVPHQW�&\FOH �
$VVHVVPHQW�3ODQ �
$VVHVVPHQW�)LQGLQJV �
$FWLRQ�3ODQ �
6WDWXV�5HSRUW �

����������$VVHVVPHQW�&\FOH �
$VVHVVPHQW�3ODQ �
$VVHVVPHQW�)LQGLQJV �
$FWLRQ�3ODQ �
6WDWXV�5HSRUW �

����������$VVHVVPHQW�&\FOH �
$VVHVVPHQW�3ODQ �
$VVHVVPHQW�)LQGLQJV �
$FWLRQ�3ODQ �
6WDWXV�5HSRUW �

����������$VVHVVPHQW�&\FOH �
$VVHVVPHQW�3ODQ �
$VVHVVPHQW�)LQGLQJV �
$FWLRQ�3ODQ �
6WDWXV�5HSRUW �

����������$VVHVVPHQW�&\FOH �
$VVHVVPHQW�3ODQ �
$VVHVVPHQW�)LQGLQJV �
$FWLRQ�3ODQ �
6WDWXV�5HSRUW �
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*HQHUDO�,QIRUPDWLRQ��3URJUDP�2XWFRPHV�$VVHVVPHQW�

)LOH�$WWDFKPHQWV�

�� $QWKURSRORJ\���6HH�DSSHQGL[�
$QWKURSRORJ\�$VVHVVPHQW�3ODQ

�� $QWKURSRORJ\���6HH�DSSHQGL[�
$QWKURSRORJ\�$VVHVVPHQW�6WUDWHJ\
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6WDQGLQJ�5HTXLUHPHQWV

�

0LVVLRQ�6WDWHPHQW

7KH�PLVVLRQ�RI�WKH�+XPDQ�DQG�(QYLURQPHQWDO�6\VWHPV�PDMRU�LV�WR�SURYLGH�XQGHUJUDGXDWH�HGXFDWLRQ�JURXQGHG�LQ�WKH

JHRJUDSKLF��VSDWLDO��DQG�DQWKURSRORJLFDO�VFLHQFHV�LQ�RUGHU�WR�SUHSDUH�VWXGHQWV�IRU�HQYLURQPHQWDOO\�RULHQWHG�FDUHHUV

DQG�RU�JUDGXDWH�VWXGLHV�

7KH�SURJUDP�LV�FRPPLWWHG�WR�LQWHUGLVFLSOLQDU\�VWXGLHV�RI�WKH�HQYLURQPHQW�DQG�KXPDQ�DGDSWDWLRQ�DQG�LQWHUDFWLRQ�ZLWK

WKH�HQYLURQPHQW�ZLWK�DQ�HPSKDVLV�RQ�H[SHULHQWLDO�OHDUQLQJ�DQG�FRPPXQLW\�HQJDJHPHQW�

2XWFRPHV�/LEUDU\

%$�%6�LQ�+XPDQ�	�(QYLURQPHQWDO�6\VWHPV�2XWFRPH�6HW

,QWHUGLVFLSOLQDU\��FRUH�
7R�XQGHUVWDQG�WKDW�HQYLURQPHQWDO�LVVXHV�DUH�IXQGDPHQWDOO\�LQWHUGLVFLSOLQDU\

2XWFRPH 0DSSLQJ

,QWHUGLVFLSOLQDU\
'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�HQYLURQPHQWDO�LVVXHV�DUH
IXQGDPHQWDOO\�LQWHUGLVFLSOLQDU\

%$�%6�LQ�+XPDQ�	�(QYLURQPHQWDO�6\VWHPV�2XWFRPH
6HW��,QWHUGLVFLSOLQDU\

�

3K\VLFDO�DQG�&XOWXUDO�,QWHUFRQQHFWHGQHVV��FRUH�
8QGHUVWDQG�WKH�LQWHUFRQQHFWHGQHVV�RI�HFRORJLFDO�V\VWHPV�WR�WKH�SK\VLFDO�DQG�FXOWXUDO�ZRUOG

2XWFRPH 0DSSLQJ

,QWHUFRQQHFWHGQHVV
'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�LQWHUFRQQHFWHGQHVV�RI
HFRORJLFDO�V\VWHPV�WR�WKH�SK\VLFDO�DQG�FXOWXUDO�ZRUOGV

1R�0DSSLQJ �

'DWD�$QDO\VLV��FRUH�
8QGHUVWDQG�KRZ�WR�FROOHFW��DQDO\]H��LQWHUSUHW��TXDOLWDWLYH�DQG�TXDQWLWDWLYH�GDWD�FROOHFWHG�LQ�WKH�ILHOG�DQG�ODERUDWRU\

2XWFRPH 0DSSLQJ

'DWD�$QDO\VLV
'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�GDWD�FROOHFWLRQ��DQDO\VLV��DQG
LQWHUSUHW�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�GDWD

)RXQGDWLRQDO�6WXGLHV��,,,D��4XDQWLWDWLYH�/LWHUDF\ �

(QYLURQPHQW�DQG�&XOWXUH
&RPSUHKHQG�KRZ�WKH�HQYLURQPHQW�FRQWULEXWHV�WR�WKH�FRQVWUXFW�RI�FXOWXUHV�DQG�VRFLHWLHV�ZRUOGZLGH

2XWFRPH 0DSSLQJ

(QYULRQPHQW�DQG�&XOWXUH
'HPRQVWUDWH�D�FRPSUHKHQVLRQ�RI�KRZ�WKH�HQYULRQPHQW

1R�0DSSLQJ �

3URJUDP�2XWFRPHV�$VVHVVPHQW
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�

FRQWULEXWHV�WR�D�FRQVWUXFWLRQ�RI�FXOWXUHV�DQG�VRFLHWLHV�ZRUOGZLGH

&RPPXQLFDWLRQ��FRUH�
(IIHFWLYHO\�V\QWKHVL]H�DQG�FRPPXQLFDWH�UHVHDUFK�ILQGLQJV�ERWK�RUDOO\�DQG�LQ�ZULWLQJ

2XWFRPH 0DSSLQJ

&RPPXQLFDWLRQ
'HPRQVWUDWH�WKH�DELOLW\�WR�V\QWKHVL]H�DQG�FRPPXQLFDWH
UHVHDUFK�ILQGLQJV�ERWK�RUDOO\�DQG�LQ�ZULWLQJ

)RXQGDWLRQDO�6WXGLHV������([SUHVV�WKHPVHOYHV�HIIHFWLYHO\�
SURIHVVLRQDOO\��DQG�SHUVXDVLYHO\�ERWK�RUDOO\�DQG�LQ�ZULWLQJ�

�

$GDSWDWLRQ��DQWKURSRORJ\�FRQFHQWUDWLRQ�
8QGHUVWDQG�KRZ�DGDSWDWLRQV�WR�HQYLURQPHQWV�VKDSH�KXPDQ�WUDLWV��ERWK�SK\VLFDO�DQG�EHKDYLRUDO��WKURXJK�WLPH�DQG�DFURVV�VSDFH

2XWFRPH 0DSSLQJ

$GDSWDWLRQ
'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KXPDQ�SK\VLFDO�DQG
EHKDYLRUDO�DGDSWDWLRQ�WKURXJK�WLPH�DQG�VSDFH

1R�0DSSLQJ �

&XOWXUDO�'LYHUVLW\��DQWKURSRORJ\�FRQFHQWUDWLRQ�
5HFRJQL]H�KXPDQ�SK\VLFDO�DQG�FXOWXUDO�GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV�EHWZHHQ�SRSXODWLRQV

2XWFRPH 0DSSLQJ

&XOWXUDO�'LYHUVLW\
'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KXPDQ�SK\VLFDO�DQG�FXOWXUDO
GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV�EHWZHHQ�SRSXODWLRQV

1R�0DSSLQJ �

*HRJUDSKLF�3DWWHUQV��JHRJUDSK\�FRQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF�SDWWHUQV�DQG�LVVXHV�RI�RXU�WLPH�WKURXJK�WKH�XVH�RI�JHRJUDSKLF�UHSUHVHQWDWLRQV

2XWFRPH 0DSSLQJ

*HRJUDSKLF�SDWWHUQV
'HPRQVWUDWH�DQG�XQGHUVWDQGLQJ�RI�JHRJUDSKLF�SDWWHUQV�DQG
LVVXHV�WKURXJK�WKH�XVH�RI�JHRJUDSKLF�UHSUHVHQWDWLRQV

1R�0DSSLQJ �

*HR�VSDWLDO�DQDO\VLV��*,6FLHQFH�	�JHRJUDSK\�FRQFHQWUDWLRQV�
$SSO\�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV��5HPRWH�6HQVLQJ��DQG�TXDQWLWDWLYH�DQDO\VLV�WR�XQFRYHU�KXPDQ�DQG�HQYLURQPHQWDO
SURFHVVHV�ZKLFK�FUHDWH�SDWWHUQV�LQ�WKH�ODQGVFDSH

2XWFRPH 0DSSLQJ

*HR�VSDWLDO�DQDO\VLV
'HPRQVWUDWH�WKH�DELOLW\�WR�XVH�*,6��UHPRWH�VHQVLQJ��DQG
TXDQWLWDWLYH�DQDO\VLV�WR�XQGHUVWDQG�KXPDQ�DQG�HQYLURQPHQWDO
SURFHVVHV�ZKLFK�FUHDWH�SDWWHUQV�RQ�WKH�ODQGVFDSH

1R�0DSSLQJ �

*HRJUDSKLF�0RGHOLQJ��*,6FLHQFH�FRQFHQWUDWLRQ�
8QGHUVWDQG�FRPPRQO\�HPSOR\HG�JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV��DQG�DSSO\�WKHP�DSSURSULDWHO\�WR�VXJJHVW�VROXWLRQV�WR
UHDO�ZRUOG�SUREOHPV

2XWFRPH 0DSSLQJ

*HRJUDSKLF�PRGHOLQJ
'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�JHRJUDSKLF�GDWD�PRGHOV�DQG
DOJRULWKPV�DQG�DSSO\�WKHP�WR�UHDO�ZRUOG�SUREOHPV

1R�0DSSLQJ �

*HRJUDSKLF�3UREOHP�6ROYLQJ��*HRJUDSK\�&RQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF�SDWWHUQV�DQG�LVVXHV�RI�RXU�WLPH�WKURXJK
WKH�XVH�RI�JHRJUDSKLF�UHSUHVHQWDWLRQV

1R�0DSSLQJ �

3URJUDP�2XWFRPHV�$VVHVVPHQW
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*HRJUDSKLF�3UREOHP�6ROXWLRQ��JHRJUDSK\�FRQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF�SDWWHUQV�DQG�LVVXHV�RI�RXU�WLPH�WKURXJK�WKH�XVH�RI�JHRJUDSKLF�UHSUHVHQWDWLRQV

�

&XUULFXOXP�0DS

$FWLYH�&XUULFXOXP�0DSV�
%$�%6�LQ�+XPDQ�	�(QYLURQPHQWDO�6\VWHPV��6HH�DSSHQGL[�
$OLJQPHQW�6HW��%$�%6�LQ�+XPDQ�	�(QYLURQPHQWDO�6\VWHPV�2XWFRPH�6HW
&UHDWHG���������������������DP�&67
/DVW�0RGLILHG����������������������DP�&67

�

,QWHUGLVFLSOLQDU\��6HH�DSSHQGL[�
$OLJQPHQW�6HW��%$�%6�LQ�+XPDQ�	�(QYLURQPHQWDO�6\VWHPV�2XWFRPH�6HW
&UHDWHG����������������������DP�&67
/DVW�0RGLILHG���������������������DP�&67

�

�
&RPPXQLFDWLRQ�RI�2XWFRPHV

/HDUQLQJ�RXWFRPHV�ZLOO�EH�SRVWHG�RQ�WKH�GHSDUWPHQW�RI�(DUWK�DQG�(QYLURQPHQWDO�6\VWHPV�ZHE�VLWH�DV�ZHOO�DV�EHLQJ
SRVWHG�RQ�GHSDUWPHQW�EXOOHWLQ�ERDUGV�LQ�WKH�6FLHQFH�EXLOGLQJ�KDOOZD\�

3URJUDP�2XWFRPHV�$VVHVVPHQW
%$�%6�LQ�+XPDQ
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$UFKLYH��7KLV�DUHD�LV�WR�EH�XVHG�IRU�DUFKLYLQJ�SUH�7DVN6WUHDP�DVVHVVPHQW�GDWD
DQG�IRU�FXUUHQW�GRFXPHQWV��

�

$UFKLYH

)LOH�$WWDFKPHQWV�

�� $QWKURSRORJ\������$VVHVVPHQW���6HH�DSSHQGL[�

3URJUDP�2XWFRPHV�$VVHVVPHQW
%$�%6�LQ�+XPDQ
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����������$VVHVVPHQW�&\FOH

$VVHVVPHQW�3ODQ
2XWFRPHV�DQG�0HDVXUHV

%$�%6�LQ�+XPDQ�	�(QYLURQPHQWDO�6\VWHPV�2XWFRPH�6HW

,QWHUGLVFLSOLQDU\��FRUH�
7R�XQGHUVWDQG�WKDW�HQYLURQPHQWDO�LVVXHV�DUH�IXQGDPHQWDOO\�LQWHUGLVFLSOLQDU\

,QWHUGLVFLSOLQDU\
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�WKDW
HQYLURQPHQWDO�LVVXHV�DUH
IXQGDPHQWDOO\
LQWHUGLVFLSOLQDU\

0HDVXUH��7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��3UH�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�ILUVW�DGYLVRU�PHHWLQJ�XSRQ�GHFODUDWLRQ�DV�D
PDMRU��3RVW�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�VWXGHQW¶V�FRQYHQLHQFH�LQ�WKH�VHPHVWHU�RI�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�8QGHUJUDGXDWH�$IIDLUV
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�6SULQJ�VHPHVWHU��3RVW�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�WKH�VDPH
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�)DOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���&RQFHQWUDWLRQ�$GYLVRU

3K\VLFDO�DQG�&XOWXUDO�,QWHUFRQQHFWHGQHVV��FRUH�
8QGHUVWDQG�WKH�LQWHUFRQQHFWHGQHVV�RI�HFRORJLFDO�V\VWHPV�WR�WKH�SK\VLFDO�DQG�FXOWXUDO�ZRUOG

,QWHUFRQQHFWHGQHVV
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�WKH
LQWHUFRQQHFWHGQHVV�RI
HFRORJLFDO�V\VWHPV�WR�WKH
SK\VLFDO�DQG�FXOWXUDO�ZRUOGV

0HDVXUH��7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��3UH�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�ILUVW�DGYLVRU�PHHWLQJ�XSRQ�GHFODUDWLRQ�DV�D
PDMRU��3RVW�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�VWXGHQW¶V�FRQYHQLHQFH�LQ�WKH�VHPHVWHU�RI�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�8QGHUJUDGXDWH�$IIDLUV
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�6SULQJ�VHPHVWHU��3RVW�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�WKH�VDPH
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�)DOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���&RQFHQWUDWLRQ�$GYLVRU

'DWD�$QDO\VLV��FRUH�
8QGHUVWDQG�KRZ�WR�FROOHFW��DQDO\]H��LQWHUSUHW��TXDOLWDWLYH�DQG�TXDQWLWDWLYH�GDWD�FROOHFWHG�LQ�WKH�ILHOG�DQG�ODERUDWRU\

'DWD�$QDO\VLV
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�GDWD
FROOHFWLRQ��DQDO\VLV��DQG
LQWHUSUHW�TXDOLWDWLYH�DQG
TXDQWLWDWLYH�GDWD

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�(19,����ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�GDWD�FROOHFWLRQ�
DQDO\VLV��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(19,����LV�RIIHUHG�LQ�WKH�VSULQJ�VHPHVWHU��3URMHFWV�ZLOO�EH
FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19L�����,QVWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

3URJUDP�2XWFRPHV�$VVHVVPHQW
%$�%6�LQ�+XPDQ
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�

(QYLURQPHQW�DQG�&XOWXUH
&RPSUHKHQG�KRZ�WKH�HQYLURQPHQW�FRQWULEXWHV�WR�WKH�FRQVWUXFW�RI�FXOWXUHV�DQG�VRFLHWLHV�ZRUOGZLGH

(QYULRQPHQW�DQG
&XOWXUH
'HPRQVWUDWH�D
FRPSUHKHQVLRQ�RI�KRZ�WKH
HQYULRQPHQW�FRQWULEXWHV�WR
D�FRQVWUXFWLRQ�RI�FXOWXUHV
DQG�VRFLHWLHV�ZRUOGZLGH

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

&RPPXQLFDWLRQ��FRUH�
(IIHFWLYHO\�V\QWKHVL]H�DQG�FRPPXQLFDWH�UHVHDUFK�ILQGLQJV�ERWK�RUDOO\�DQG�LQ�ZULWLQJ

&RPPXQLFDWLRQ
'HPRQVWUDWH�WKH�DELOLW\�WR
V\QWKHVL]H�DQG
FRPPXQLFDWH�UHVHDUFK
ILQGLQJV�ERWK�RUDOO\�DQG�LQ
ZULWLQJ

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�(19,����ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�GDWD�FROOHFWLRQ�
DQDO\VLV��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(19,����LV�RIIHUHG�LQ�WKH�VSULQJ�VHPHVWHU��3URMHFWV�ZLOO�EH
FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19L�����,QVWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

$GDSWDWLRQ��DQWKURSRORJ\�FRQFHQWUDWLRQ�
8QGHUVWDQG�KRZ�DGDSWDWLRQV�WR�HQYLURQPHQWV�VKDSH�KXPDQ�WUDLWV��ERWK�SK\VLFDO�DQG�EHKDYLRUDO��WKURXJK�WLPH�DQG�DFURVV�VSDFH

$GDSWDWLRQ
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�KXPDQ
SK\VLFDO�DQG�EHKDYLRUDO
DGDSWDWLRQ�WKURXJK�WLPH
DQG�VSDFH

0HDVXUH��3UH�3RVW�7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��$�SUH�WHVW�DGPLQLVWHUHG�WR�0DMRUV�GXULQJ�WKHLU�ILUVW�VHPHVWHU�RI�GHFODUDWLRQ�
DQG�D�SRVW�WHVW�DGPLQLVWHUHG�EHIRUH�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�DQG�SRVW�WHVWV�ZLOO�EH�DQDO\]HG�E\�WKH�8QGHUJUDGXDWH
$IIDLUV�&RPPLWWHH�DW�WKH�HQG�RI�HDFK�DFDGHPLF�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IILDULV�&RPPLWWHH

&XOWXUDO�'LYHUVLW\��DQWKURSRORJ\�FRQFHQWUDWLRQ�
5HFRJQL]H�KXPDQ�SK\VLFDO�DQG�FXOWXUDO�GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV�EHWZHHQ�SRSXODWLRQV

&XOWXUDO�'LYHUVLW\
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�KXPDQ
SK\VLFDO�DQG�FXOWXUDO
GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV
EHWZHHQ�SRSXODWLRQV

0HDVXUH��3UH�3RVW�7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��$�SUH�WHVW�DGPLQLVWHUHG�WR�0DMRUV�GXULQJ�WKHLU�ILUVW�VHPHVWHU�RI�GHFODUDWLRQ�
DQG�D�SRVW�WHVW�DGPLQLVWHUHG�EHIRUH�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�DQG�SRVW�WHVWV�ZLOO�EH�DQDO\]HG�E\�WKH�8QGHUJUDGXDWH

3URJUDP�2XWFRPHV�$VVHVVPHQW
%$�%6�LQ�+XPDQ
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$IIDLUV�&RPPLWWHH�DW�WKH�HQG�RI�HDFK�DFDGHPLF�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IILDULV�&RPPLWWHH

*HRJUDSKLF�3DWWHUQV��JHRJUDSK\�FRQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF�SDWWHUQV�DQG�LVVXHV�RI�RXU�WLPH�WKURXJK�WKH�XVH�RI�JHRJUDSKLF�UHSUHVHQWDWLRQV

*HRJUDSKLF�SDWWHUQV
'HPRQVWUDWH�DQG
XQGHUVWDQGLQJ�RI
JHRJUDSKLF�SDWWHUQV�DQG
LVVXHV�WKURXJK�WKH�XVH�RI
JHRJUDSKLF�UHSUHVHQWDWLRQV

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

*HR�VSDWLDO�DQDO\VLV��*,6FLHQFH�	�JHRJUDSK\�FRQFHQWUDWLRQV�
$SSO\�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV��5HPRWH�6HQVLQJ��DQG�TXDQWLWDWLYH�DQDO\VLV�WR�XQFRYHU�KXPDQ�DQG�HQYLURQPHQWDO�SURFHVVHV
ZKLFK�FUHDWH�SDWWHUQV�LQ�WKH�ODQGVFDSH

*HR�VSDWLDO�DQDO\VLV
'HPRQVWUDWH�WKH�DELOLW\�WR
XVH�*,6��UHPRWH�VHQVLQJ�
DQG�TXDQWLWDWLYH�DQDO\VLV
WR�XQGHUVWDQG�KXPDQ�DQG
HQYLURQPHQWDO�SURFHVVHV
ZKLFK�FUHDWH�SDWWHUQV�RQ
WKH�ODQGVFDSH

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

*HRJUDSKLF�0RGHOLQJ��*,6FLHQFH�FRQFHQWUDWLRQ�
8QGHUVWDQG�FRPPRQO\�HPSOR\HG�JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV��DQG�DSSO\�WKHP�DSSURSULDWHO\�WR�VXJJHVW�VROXWLRQV�WR�UHDO�
ZRUOG�SUREOHPV

*HRJUDSKLF�PRGHOLQJ
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI
JHRJUDSKLF�GDWD�PRGHOV
DQG�DOJRULWKPV�DQG�DSSO\
WKHP�WR�UHDO�ZRUOG
SUREOHPV

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�HDFK�FRXUVH�ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�WKH�XVH�RI
JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV�DQG�WKHLU�DSSOLFDWLRQ��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH
LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3URMHFWV�ZLOO�EH�FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����DQG
����LQVWUXFWRUV�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH
WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

*HRJUDSKLF�3UREOHP
6ROYLQJ��*HRJUDSK\
&RQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

3URJUDP�2XWFRPHV�$VVHVVPHQW
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SDWWHUQV�DQG�LVVXHV�RI�RXU
WLPH�WKURXJK�WKH�XVH�RI
JHRJUDSKLF�UHSUHVHQWDWLRQV

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�HDFK�FRXUVH�ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�WKH�XVH�RI�FULWLFDO
WKLQNLQJ�WHFKQLTXHV�LQ�WKH�JHRJUDSKLF�FRQWH[W�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�DQG�SURYLGH
LQIRUPDWLRQ�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3URMHFWV�KRPHZRUN�ZLOO�EH�FROOHFWHG�DQG�HYDOXDWHG�E\�WKH
(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU
EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19,����,QWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

$VVHVVPHQW�)LQGLQJV
)LQGLQJ�SHU�0HDVXUH

%$�%6�LQ�+XPDQ�	�(QYLURQPHQWDO�6\VWHPV�2XWFRPH�6HW

,QWHUGLVFLSOLQDU\��FRUH�
7R�XQGHUVWDQG�WKDW�HQYLURQPHQWDO�LVVXHV�DUH�IXQGDPHQWDOO\�LQWHUGLVFLSOLQDU\

,QWHUGLVFLSOLQDU\
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�WKDW
HQYLURQPHQWDO�LVVXHV�DUH
IXQGDPHQWDOO\
LQWHUGLVFLSOLQDU\

0HDVXUH��7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��3UH�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�ILUVW�DGYLVRU�PHHWLQJ�XSRQ�GHFODUDWLRQ�DV�D
PDMRU��3RVW�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�VWXGHQW¶V�FRQYHQLHQFH�LQ�WKH�VHPHVWHU�RI�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�8QGHUJUDGXDWH�$IIDLUV
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�6SULQJ�VHPHVWHU��3RVW�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�WKH�VDPH
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�)DOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���&RQFHQWUDWLRQ�$GYLVRU

)LQGLQJV�IRU�7HVW �

1R�)LQGLQJV�$GGHG

3K\VLFDO�DQG�&XOWXUDO�,QWHUFRQQHFWHGQHVV��FRUH�
8QGHUVWDQG�WKH�LQWHUFRQQHFWHGQHVV�RI�HFRORJLFDO�V\VWHPV�WR�WKH�SK\VLFDO�DQG�FXOWXUDO�ZRUOG

,QWHUFRQQHFWHGQHVV
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�WKH
LQWHUFRQQHFWHGQHVV�RI
HFRORJLFDO�V\VWHPV�WR�WKH
SK\VLFDO�DQG�FXOWXUDO�ZRUOGV

0HDVXUH��7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��3UH�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�ILUVW�DGYLVRU�PHHWLQJ�XSRQ�GHFODUDWLRQ�DV�D
PDMRU��3RVW�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�VWXGHQW¶V�FRQYHQLHQFH�LQ�WKH�VHPHVWHU�RI�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�8QGHUJUDGXDWH�$IIDLUV
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�6SULQJ�VHPHVWHU��3RVW�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�WKH�VDPH
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�)DOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���&RQFHQWUDWLRQ�$GYLVRU

)LQGLQJV�IRU�7HVW �

1R�)LQGLQJV�$GGHG

'DWD�$QDO\VLV��FRUH�

3URJUDP�2XWFRPHV�$VVHVVPHQW
%$�%6�LQ�+XPDQ
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8QGHUVWDQG�KRZ�WR�FROOHFW��DQDO\]H��LQWHUSUHW��TXDOLWDWLYH�DQG�TXDQWLWDWLYH�GDWD�FROOHFWHG�LQ�WKH�ILHOG�DQG�ODERUDWRU\

'DWD�$QDO\VLV
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�GDWD
FROOHFWLRQ��DQDO\VLV��DQG
LQWHUSUHW�TXDOLWDWLYH�DQG
TXDQWLWDWLYH�GDWD

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�(19,����ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�GDWD�FROOHFWLRQ�
DQDO\VLV��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(19,����LV�RIIHUHG�LQ�WKH�VSULQJ�VHPHVWHU��3URMHFWV�ZLOO�EH
FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19L�����,QVWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�3URMHFW �

1R�)LQGLQJV�$GGHG

(QYLURQPHQW�DQG�&XOWXUH
&RPSUHKHQG�KRZ�WKH�HQYLURQPHQW�FRQWULEXWHV�WR�WKH�FRQVWUXFW�RI�FXOWXUHV�DQG�VRFLHWLHV�ZRUOGZLGH

(QYULRQPHQW�DQG
&XOWXUH
'HPRQVWUDWH�D
FRPSUHKHQVLRQ�RI�KRZ�WKH
HQYULRQPHQW�FRQWULEXWHV�WR
D�FRQVWUXFWLRQ�RI�FXOWXUHV
DQG�VRFLHWLHV�ZRUOGZLGH

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�$GYLVRU �

1R�)LQGLQJV�$GGHG

&RPPXQLFDWLRQ��FRUH�
(IIHFWLYHO\�V\QWKHVL]H�DQG�FRPPXQLFDWH�UHVHDUFK�ILQGLQJV�ERWK�RUDOO\�DQG�LQ�ZULWLQJ

&RPPXQLFDWLRQ
'HPRQVWUDWH�WKH�DELOLW\�WR
V\QWKHVL]H�DQG
FRPPXQLFDWH�UHVHDUFK
ILQGLQJV�ERWK�RUDOO\�DQG�LQ
ZULWLQJ

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�(19,����ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�GDWD�FROOHFWLRQ�
DQDO\VLV��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(19,����LV�RIIHUHG�LQ�WKH�VSULQJ�VHPHVWHU��3URMHFWV�ZLOO�EH
FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19L�����,QVWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�3URMHFW �

1R�)LQGLQJV�$GGHG

3URJUDP�2XWFRPHV�$VVHVVPHQW
%$�%6�LQ�+XPDQ
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�

$GDSWDWLRQ��DQWKURSRORJ\�FRQFHQWUDWLRQ�
8QGHUVWDQG�KRZ�DGDSWDWLRQV�WR�HQYLURQPHQWV�VKDSH�KXPDQ�WUDLWV��ERWK�SK\VLFDO�DQG�EHKDYLRUDO��WKURXJK�WLPH�DQG�DFURVV�VSDFH

$GDSWDWLRQ
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�KXPDQ
SK\VLFDO�DQG�EHKDYLRUDO
DGDSWDWLRQ�WKURXJK�WLPH
DQG�VSDFH

0HDVXUH��3UH�3RVW�7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��$�SUH�WHVW�DGPLQLVWHUHG�WR�0DMRUV�GXULQJ�WKHLU�ILUVW�VHPHVWHU�RI�GHFODUDWLRQ�
DQG�D�SRVW�WHVW�DGPLQLVWHUHG�EHIRUH�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�DQG�SRVW�WHVWV�ZLOO�EH�DQDO\]HG�E\�WKH�8QGHUJUDGXDWH
$IIDLUV�&RPPLWWHH�DW�WKH�HQG�RI�HDFK�DFDGHPLF�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IILDULV�&RPPLWWHH

)LQGLQJV�IRU�3UH�3RVW�7HVW �

1R�)LQGLQJV�$GGHG

&XOWXUDO�'LYHUVLW\��DQWKURSRORJ\�FRQFHQWUDWLRQ�
5HFRJQL]H�KXPDQ�SK\VLFDO�DQG�FXOWXUDO�GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV�EHWZHHQ�SRSXODWLRQV

&XOWXUDO�'LYHUVLW\
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�KXPDQ
SK\VLFDO�DQG�FXOWXUDO
GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV
EHWZHHQ�SRSXODWLRQV

0HDVXUH��3UH�3RVW�7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��$�SUH�WHVW�DGPLQLVWHUHG�WR�0DMRUV�GXULQJ�WKHLU�ILUVW�VHPHVWHU�RI�GHFODUDWLRQ�
DQG�D�SRVW�WHVW�DGPLQLVWHUHG�EHIRUH�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�DQG�SRVW�WHVWV�ZLOO�EH�DQDO\]HG�E\�WKH�8QGHUJUDGXDWH
$IIDLUV�&RPPLWWHH�DW�WKH�HQG�RI�HDFK�DFDGHPLF�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IILDULV�&RPPLWWHH

)LQGLQJV�IRU�3UH�3RVW�7HVW �

1R�)LQGLQJV�$GGHG

*HRJUDSKLF�3DWWHUQV��JHRJUDSK\�FRQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF�SDWWHUQV�DQG�LVVXHV�RI�RXU�WLPH�WKURXJK�WKH�XVH�RI�JHRJUDSKLF�UHSUHVHQWDWLRQV

*HRJUDSKLF�SDWWHUQV
'HPRQVWUDWH�DQG
XQGHUVWDQGLQJ�RI
JHRJUDSKLF�SDWWHUQV�DQG
LVVXHV�WKURXJK�WKH�XVH�RI
JHRJUDSKLF�UHSUHVHQWDWLRQV

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�$GYLVRU �

3URJUDP�2XWFRPHV�$VVHVVPHQW
%$�%6�LQ�+XPDQ
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1R�)LQGLQJV�$GGHG

*HR�VSDWLDO�DQDO\VLV��*,6FLHQFH�	�JHRJUDSK\�FRQFHQWUDWLRQV�
$SSO\�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV��5HPRWH�6HQVLQJ��DQG�TXDQWLWDWLYH�DQDO\VLV�WR�XQFRYHU�KXPDQ�DQG�HQYLURQPHQWDO�SURFHVVHV
ZKLFK�FUHDWH�SDWWHUQV�LQ�WKH�ODQGVFDSH

*HR�VSDWLDO�DQDO\VLV
'HPRQVWUDWH�WKH�DELOLW\�WR
XVH�*,6��UHPRWH�VHQVLQJ�
DQG�TXDQWLWDWLYH�DQDO\VLV
WR�XQGHUVWDQG�KXPDQ�DQG
HQYLURQPHQWDO�SURFHVVHV
ZKLFK�FUHDWH�SDWWHUQV�RQ
WKH�ODQGVFDSH

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�$GYLVRU �

1R�)LQGLQJV�$GGHG

*HRJUDSKLF�0RGHOLQJ��*,6FLHQFH�FRQFHQWUDWLRQ�
8QGHUVWDQG�FRPPRQO\�HPSOR\HG�JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV��DQG�DSSO\�WKHP�DSSURSULDWHO\�WR�VXJJHVW�VROXWLRQV�WR�UHDO�
ZRUOG�SUREOHPV

*HRJUDSKLF�PRGHOLQJ
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI
JHRJUDSKLF�GDWD�PRGHOV
DQG�DOJRULWKPV�DQG�DSSO\
WKHP�WR�UHDO�ZRUOG
SUREOHPV

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�HDFK�FRXUVH�ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�WKH�XVH�RI
JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV�DQG�WKHLU�DSSOLFDWLRQ��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH
LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3URMHFWV�ZLOO�EH�FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����DQG
����LQVWUXFWRUV�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH
WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�3URMHFW �

1R�)LQGLQJV�$GGHG

*HRJUDSKLF�3UREOHP
6ROYLQJ��*HRJUDSK\
&RQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF
SDWWHUQV�DQG�LVVXHV�RI�RXU
WLPH�WKURXJK�WKH�XVH�RI
JHRJUDSKLF�UHSUHVHQWDWLRQV

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�HDFK�FRXUVH�ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�WKH�XVH�RI�FULWLFDO
WKLQNLQJ�WHFKQLTXHV�LQ�WKH�JHRJUDSKLF�FRQWH[W�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�DQG�SURYLGH
LQIRUPDWLRQ�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3URMHFWV�KRPHZRUN�ZLOO�EH�FROOHFWHG�DQG�HYDOXDWHG�E\�WKH
(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU
EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19,����,QWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

3URJUDP�2XWFRPHV�$VVHVVPHQW
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)LQGLQJV�IRU�3URMHFW �

1R�)LQGLQJV�$GGHG

2YHUDOO�5HFRPPHQGDWLRQV

1R�WH[W�VSHFLILHG

2YHUDOO�5HIOHFWLRQ

1R�WH[W�VSHFLILHG

3URJUDP�2XWFRPHV�$VVHVVPHQW
%$�%6�LQ�+XPDQ
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����������$VVHVVPHQW�&\FOH

$VVHVVPHQW�3ODQ
2XWFRPHV�DQG�0HDVXUHV

%$�%6�LQ�+XPDQ�	�(QYLURQPHQWDO�6\VWHPV�2XWFRPH�6HW

,QWHUGLVFLSOLQDU\��FRUH�
7R�XQGHUVWDQG�WKDW�HQYLURQPHQWDO�LVVXHV�DUH�IXQGDPHQWDOO\�LQWHUGLVFLSOLQDU\

,QWHUGLVFLSOLQDU\
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�WKDW
HQYLURQPHQWDO�LVVXHV�DUH
IXQGDPHQWDOO\
LQWHUGLVFLSOLQDU\

0HDVXUH��7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��3UH�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�ILUVW�DGYLVRU�PHHWLQJ�XSRQ�GHFODUDWLRQ�DV�D
PDMRU��3RVW�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�VWXGHQW¶V�FRQYHQLHQFH�LQ�WKH�VHPHVWHU�RI�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�8QGHUJUDGXDWH�$IIDLUV
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�6SULQJ�VHPHVWHU��3RVW�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�WKH�VDPH
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�)DOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���&RQFHQWUDWLRQ�$GYLVRU

3K\VLFDO�DQG�&XOWXUDO�,QWHUFRQQHFWHGQHVV��FRUH�
8QGHUVWDQG�WKH�LQWHUFRQQHFWHGQHVV�RI�HFRORJLFDO�V\VWHPV�WR�WKH�SK\VLFDO�DQG�FXOWXUDO�ZRUOG

,QWHUFRQQHFWHGQHVV
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�WKH
LQWHUFRQQHFWHGQHVV�RI
HFRORJLFDO�V\VWHPV�WR�WKH
SK\VLFDO�DQG�FXOWXUDO�ZRUOGV

0HDVXUH��7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��3UH�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�ILUVW�DGYLVRU�PHHWLQJ�XSRQ�GHFODUDWLRQ�DV�D
PDMRU��3RVW�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�VWXGHQW¶V�FRQYHQLHQFH�LQ�WKH�VHPHVWHU�RI�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�8QGHUJUDGXDWH�$IIDLUV
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�6SULQJ�VHPHVWHU��3RVW�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�WKH�VDPH
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�)DOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���&RQFHQWUDWLRQ�$GYLVRU

'DWD�$QDO\VLV��FRUH�
8QGHUVWDQG�KRZ�WR�FROOHFW��DQDO\]H��LQWHUSUHW��TXDOLWDWLYH�DQG�TXDQWLWDWLYH�GDWD�FROOHFWHG�LQ�WKH�ILHOG�DQG�ODERUDWRU\

'DWD�$QDO\VLV
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�GDWD
FROOHFWLRQ��DQDO\VLV��DQG
LQWHUSUHW�TXDOLWDWLYH�DQG
TXDQWLWDWLYH�GDWD

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�(19,����ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�GDWD�FROOHFWLRQ�
DQDO\VLV��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(19,����LV�RIIHUHG�LQ�WKH�VSULQJ�VHPHVWHU��3URMHFWV�ZLOO�EH
FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19L�����,QVWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

3URJUDP�2XWFRPHV�$VVHVVPHQW
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�

(QYLURQPHQW�DQG�&XOWXUH
&RPSUHKHQG�KRZ�WKH�HQYLURQPHQW�FRQWULEXWHV�WR�WKH�FRQVWUXFW�RI�FXOWXUHV�DQG�VRFLHWLHV�ZRUOGZLGH

(QYULRQPHQW�DQG
&XOWXUH
'HPRQVWUDWH�D
FRPSUHKHQVLRQ�RI�KRZ�WKH
HQYULRQPHQW�FRQWULEXWHV�WR
D�FRQVWUXFWLRQ�RI�FXOWXUHV
DQG�VRFLHWLHV�ZRUOGZLGH

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

&RPPXQLFDWLRQ��FRUH�
(IIHFWLYHO\�V\QWKHVL]H�DQG�FRPPXQLFDWH�UHVHDUFK�ILQGLQJV�ERWK�RUDOO\�DQG�LQ�ZULWLQJ

&RPPXQLFDWLRQ
'HPRQVWUDWH�WKH�DELOLW\�WR
V\QWKHVL]H�DQG
FRPPXQLFDWH�UHVHDUFK
ILQGLQJV�ERWK�RUDOO\�DQG�LQ
ZULWLQJ

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�(19,����ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�GDWD�FROOHFWLRQ�
DQDO\VLV��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(19,����LV�RIIHUHG�LQ�WKH�VSULQJ�VHPHVWHU��3URMHFWV�ZLOO�EH
FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19L�����,QVWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

$GDSWDWLRQ��DQWKURSRORJ\�FRQFHQWUDWLRQ�
8QGHUVWDQG�KRZ�DGDSWDWLRQV�WR�HQYLURQPHQWV�VKDSH�KXPDQ�WUDLWV��ERWK�SK\VLFDO�DQG�EHKDYLRUDO��WKURXJK�WLPH�DQG�DFURVV�VSDFH

$GDSWDWLRQ
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�KXPDQ
SK\VLFDO�DQG�EHKDYLRUDO
DGDSWDWLRQ�WKURXJK�WLPH
DQG�VSDFH

0HDVXUH��3UH�3RVW�7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��$�SUH�WHVW�DGPLQLVWHUHG�WR�0DMRUV�GXULQJ�WKHLU�ILUVW�VHPHVWHU�RI�GHFODUDWLRQ�
DQG�D�SRVW�WHVW�DGPLQLVWHUHG�EHIRUH�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�DQG�SRVW�WHVWV�ZLOO�EH�DQDO\]HG�E\�WKH�8QGHUJUDGXDWH
$IIDLUV�&RPPLWWHH�DW�WKH�HQG�RI�HDFK�DFDGHPLF�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IILDULV�&RPPLWWHH

&XOWXUDO�'LYHUVLW\��DQWKURSRORJ\�FRQFHQWUDWLRQ�
5HFRJQL]H�KXPDQ�SK\VLFDO�DQG�FXOWXUDO�GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV�EHWZHHQ�SRSXODWLRQV

&XOWXUDO�'LYHUVLW\
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�KXPDQ
SK\VLFDO�DQG�FXOWXUDO
GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV
EHWZHHQ�SRSXODWLRQV

0HDVXUH��3UH�3RVW�7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��$�SUH�WHVW�DGPLQLVWHUHG�WR�0DMRUV�GXULQJ�WKHLU�ILUVW�VHPHVWHU�RI�GHFODUDWLRQ�
DQG�D�SRVW�WHVW�DGPLQLVWHUHG�EHIRUH�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�DQG�SRVW�WHVWV�ZLOO�EH�DQDO\]HG�E\�WKH�8QGHUJUDGXDWH

3URJUDP�2XWFRPHV�$VVHVVPHQW
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$IIDLUV�&RPPLWWHH�DW�WKH�HQG�RI�HDFK�DFDGHPLF�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IILDULV�&RPPLWWHH

*HRJUDSKLF�3DWWHUQV��JHRJUDSK\�FRQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF�SDWWHUQV�DQG�LVVXHV�RI�RXU�WLPH�WKURXJK�WKH�XVH�RI�JHRJUDSKLF�UHSUHVHQWDWLRQV

*HRJUDSKLF�SDWWHUQV
'HPRQVWUDWH�DQG
XQGHUVWDQGLQJ�RI
JHRJUDSKLF�SDWWHUQV�DQG
LVVXHV�WKURXJK�WKH�XVH�RI
JHRJUDSKLF�UHSUHVHQWDWLRQV

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

*HR�VSDWLDO�DQDO\VLV��*,6FLHQFH�	�JHRJUDSK\�FRQFHQWUDWLRQV�
$SSO\�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV��5HPRWH�6HQVLQJ��DQG�TXDQWLWDWLYH�DQDO\VLV�WR�XQFRYHU�KXPDQ�DQG�HQYLURQPHQWDO�SURFHVVHV
ZKLFK�FUHDWH�SDWWHUQV�LQ�WKH�ODQGVFDSH

*HR�VSDWLDO�DQDO\VLV
'HPRQVWUDWH�WKH�DELOLW\�WR
XVH�*,6��UHPRWH�VHQVLQJ�
DQG�TXDQWLWDWLYH�DQDO\VLV
WR�XQGHUVWDQG�KXPDQ�DQG
HQYLURQPHQWDO�SURFHVVHV
ZKLFK�FUHDWH�SDWWHUQV�RQ
WKH�ODQGVFDSH

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

*HRJUDSKLF�0RGHOLQJ��*,6FLHQFH�FRQFHQWUDWLRQ�
8QGHUVWDQG�FRPPRQO\�HPSOR\HG�JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV��DQG�DSSO\�WKHP�DSSURSULDWHO\�WR�VXJJHVW�VROXWLRQV�WR�UHDO�
ZRUOG�SUREOHPV

*HRJUDSKLF�PRGHOLQJ
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI
JHRJUDSKLF�GDWD�PRGHOV
DQG�DOJRULWKPV�DQG�DSSO\
WKHP�WR�UHDO�ZRUOG
SUREOHPV

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�HDFK�FRXUVH�ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�WKH�XVH�RI
JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV�DQG�WKHLU�DSSOLFDWLRQ��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH
LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3URMHFWV�ZLOO�EH�FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����DQG
����LQVWUXFWRUV�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH
WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

*HRJUDSKLF�3UREOHP
6ROYLQJ��*HRJUDSK\
&RQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

3URJUDP�2XWFRPHV�$VVHVVPHQW
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SDWWHUQV�DQG�LVVXHV�RI�RXU
WLPH�WKURXJK�WKH�XVH�RI
JHRJUDSKLF�UHSUHVHQWDWLRQV

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�HDFK�FRXUVH�ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�WKH�XVH�RI�FULWLFDO
WKLQNLQJ�WHFKQLTXHV�LQ�WKH�JHRJUDSKLF�FRQWH[W�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�DQG�SURYLGH
LQIRUPDWLRQ�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3URMHFWV�KRPHZRUN�ZLOO�EH�FROOHFWHG�DQG�HYDOXDWHG�E\�WKH
(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU
EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19,����,QWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

$VVHVVPHQW�)LQGLQJV
)LQGLQJ�SHU�0HDVXUH

%$�%6�LQ�+XPDQ�	�(QYLURQPHQWDO�6\VWHPV�2XWFRPH�6HW

,QWHUGLVFLSOLQDU\��FRUH�
7R�XQGHUVWDQG�WKDW�HQYLURQPHQWDO�LVVXHV�DUH�IXQGDPHQWDOO\�LQWHUGLVFLSOLQDU\

,QWHUGLVFLSOLQDU\
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�WKDW
HQYLURQPHQWDO�LVVXHV�DUH
IXQGDPHQWDOO\
LQWHUGLVFLSOLQDU\

0HDVXUH��7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��3UH�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�ILUVW�DGYLVRU�PHHWLQJ�XSRQ�GHFODUDWLRQ�DV�D
PDMRU��3RVW�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�VWXGHQW¶V�FRQYHQLHQFH�LQ�WKH�VHPHVWHU�RI�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�8QGHUJUDGXDWH�$IIDLUV
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�6SULQJ�VHPHVWHU��3RVW�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�WKH�VDPH
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�)DOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���&RQFHQWUDWLRQ�$GYLVRU

)LQGLQJV�IRU�7HVW �

6XPPDU\�RI�)LQGLQJV��7KH�UHVXOWV�RI�WKH�����������DVVHVVPHQW�F\FOH�IRU�RXU��,QWHUGLVFLSOLQDU\�
SURJUDP�RXWFRPH�VKRZ�JUHDWHU�VXEMHFW�PDVWHU\�IRU�VWXGHQWV�ZKR�KDYH�FRPSOHWHG�WKH�FRXUVHV
ZKLFK�PDS�WR�WKLV�RXWFRPH��$V�ERWK�RI�WKHVH�FRUH�FRXUVHV��(19,����DQG�(19,�����IRFXV�RQ�WKH
LQWHUGLVFLSOLQDU\�QDWXUH�RI�(QYLURQPHQWDO�6FLHQFH��DQG�DUH�UHTXLUHG�IRU�DOO�RXU�PDMRUV��ZH�DVVHVV
WKHVH�JRDOV�XVLQJ�D�WHVW�LQVWUXPHQW�PHDVXUHG�DW�YDULRXV�VWDJHV�GXULQJ�WKH�GHJUHH�SURJUDP��2Q
DYHUDJH��WKH�VWXGHQWV�ZKR�KDYH�FRPSOHWHG�ERWK�FRUH�FRXUVHV�����VWXGHQWV�DUH�LQ�WKLV�FDWHJRU\�
VFRUHG�KLJKHU�WKDQ�VWXGHQWV�ZKR�FRPSOHWHG�RQO\�RQH�FRXUVH��������RYHU�WKH���VWXGHQWV�ZKR�KDG
FRPSOHWHG�RQO\�(19,�����DQG��������RYHU�WKH���VWXGHQWV�ZKR�KDG�FRPSOHWHG�RQO\�(19,�����
6WXGHQWV�ZKR�KDG�WDNHQ�QHLWKHU�FRUH�FRXUVH��RQO\���VWXGHQWV�DUH�LQ�WKLV�FDWHJRU\��SHUIRUPHG
SRRUO\�RQ�WKH�DVVHVVPHQW��VFRULQJ�������RQ�WKH�DVVHVVPHQW�LQVWUXPHQW�

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV���5HVSRQVH�RQ�WKH�LQVWUXPHQW�ZDV�QRW�DV�KLJK�DV�LW�FRXOG�KDYH�EHHQ��RQO\���
RXW�RI�����VWXGHQWV�FRPSOHWHG�WKH�DVVHVVPHQW���6RPH�RI�WKLV�LV�GXH�WR�WKH�IDFW�WKDW�VWXGHQWV�IURP
OHJDF\�SURJUDPV��H�J����*HRORJ\��RU��*HRJUDSK\��PDMRUV��HLWKHU�GLG�QRW�FRPSOHWH�DVVHVVPHQWV�
RU�FRPSOHWHG�DQ�DVVHVVPHQW�VSHFLILF�WR�WKHLU�OHJDF\�PDMRU��+RZHYHU��RQH�UHFRPPHQGDWLRQ�ZRXOG
EH�WR�KDYH�DGYLVRUV�HPSKDVL]H�WKH�QHHG�WR�WDNH�WKH�DVVHVVPHQW����VRPHWKLQJ�WKH�8QGHUJUDGXDWH
$IIDLUV�&RPPLWWHH�&KDLU�VKRXOG�ZRUN�WR�HQKDQFH�IRU�WKH�����������$VVHVVPHQW�&\FOH�

5HIOHFWLRQV�1RWHV���,Q�IXWXUH�DVVHVVPHQWV�ZH�VKRXOG�PRQLWRU�WKH�SHUIRUPDQFH�RI�ERWK�RXU�FRUH
FRXUVHV��7KH�RXWFRPHV�RI�WKLV�DVVHVVPHQW�DFWXDOO\�VKRZ�WKDW�VWXGHQWV�ZKR�KDYH�WDNHQ�QHLWKHU
FRUH�FRXUVH�GR�YHU\�VOLJKWO\�EHWWHU�RQ�WKLV�LQVWUXPHQW�WKDQ�WKRVH�ZKR�KDYH�FRPSOHWHG�RQO\
(19,�����:KLOH�WKLV�LV�OLNHO\�GXH�WR�VPDOO�VDPSOH�ELDV��RQO\���VWXGHQWV�LQ�WKH��QR�FRUH�FRXUVHV
WDNHQ��FDWHJRU\��DQG�RQO\���LQ�WKH��(19,����FRPSOHWHG��FDWHJRU\���LW�LV�D�WUHQG�ZH�VKRXOG
FRQWLQXH�WR�PRQLWRU�

�

3URJUDP�2XWFRPHV�$VVHVVPHQW
%$�%6�LQ�+XPDQ
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3K\VLFDO�DQG�&XOWXUDO�,QWHUFRQQHFWHGQHVV��FRUH�
8QGHUVWDQG�WKH�LQWHUFRQQHFWHGQHVV�RI�HFRORJLFDO�V\VWHPV�WR�WKH�SK\VLFDO�DQG�FXOWXUDO�ZRUOG

,QWHUFRQQHFWHGQHVV
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�WKH
LQWHUFRQQHFWHGQHVV�RI
HFRORJLFDO�V\VWHPV�WR�WKH
SK\VLFDO�DQG�FXOWXUDO�ZRUOGV

0HDVXUH��7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��3UH�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�ILUVW�DGYLVRU�PHHWLQJ�XSRQ�GHFODUDWLRQ�DV�D
PDMRU��3RVW�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�VWXGHQW¶V�FRQYHQLHQFH�LQ�WKH�VHPHVWHU�RI�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�8QGHUJUDGXDWH�$IIDLUV
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�6SULQJ�VHPHVWHU��3RVW�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�WKH�VDPH
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�)DOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���&RQFHQWUDWLRQ�$GYLVRU

)LQGLQJV�IRU�7HVW �

6XPPDU\�RI�)LQGLQJV��7KH�UHVXOWV�RI�WKH�����������DVVHVVPHQW�F\FOH�IRU�RXU
�,QWHUFRQQHFWHGQHVV��SURJUDP�RXWFRPH�VKRZ�JUHDWHU�VXEMHFW�PDVWHU\�IRU�VWXGHQWV�ZKR�KDYH
FRPSOHWHG�WKH�FRXUVHV�ZKLFK�PDS�WR�WKLV�RXWFRPH��6LPLODU�WR�RXU��LQWHUGLVFLSOLQDU\��RXWFRPH��ERWK
RI�FRUH�FRXUVHV��(19,����DQG�(19,�����IRFXV�RQ�WKH�LQWHUFRQQHFWHGQHVV�RI�HFRORJLFDO�V\VWHPV
ZLWK�SK\VLFDO�DQG�FXOWXUDO�DVSHFWV�RI�RXU�ZRUOG��$V�WKHVH�FRUH�FRXUVHV�DUH�UHTXLUHG�RI�DOO�PDMRUV�
ZH�DVVHVV�WKHVH�JRDOV�XVLQJ�WKH�VDPH�WHVW�LQVWUXPHQW��DGPLQLVWHUHG�DW�YDULRXV�VWDJHV�GXULQJ�WKH
GHJUHH�SURJUDP��2Q�DYHUDJH��WKH�VWXGHQWV�ZKR�KDYH�FRPSOHWHG�ERWK�FRUH�FRXUVHV�����VWXGHQWV
DUH�LQ�WKLV�FDWHJRU\��VFRUHG�KLJKHU�WKDQ�VWXGHQWV�ZKR�FRPSOHWHG�RQO\�RQH�FRXUVH��������RYHU�WKH
��VWXGHQWV�ZKR�KDG�FRPSOHWHG�RQO\�(19,�����DQG��������RYHU�WKH���VWXGHQWV�ZKR�KDG�FRPSOHWHG
RQO\�(19,������6WXGHQWV�ZKR�KDG�WDNHQ�QHLWKHU�FRUH�FRXUVH��RQO\���VWXGHQWV�DUH�LQ�WKLV�FDWHJRU\�
SHUIRUPHG�SRRUO\�RQ�WKH�DVVHVVPHQW��VFRULQJ�������RQ�WKH�DVVHVVPHQW�LQVWUXPHQW�

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV���$JDLQ��UHVSRQVH�UDWH�ZDV�SUREDEO\�WKH�PRVW�SUREOHPDWLF�DVSHFW�RI�WKLV
DVVHVVPHQW��RQO\����RXW�RI�����VWXGHQWV�FRPSOHWHG�WKH�DVVHVVPHQW���7KH�8QGHUJUDGXDWH�$IIDLUV
&RPPLWWHH�&KDLU�VKRXOG�ZRUN�WR�HQKDQFH�IRU�WKH�����������$VVHVVPHQW�&\FOH�

5HIOHFWLRQV�1RWHV���,Q�IXWXUH�DVVHVVPHQWV�ZH�VKRXOG�PRQLWRU�WKH�SHUIRUPDQFH�RI�ERWK�RXU�FRUH
FRXUVHV��7KH�RXWFRPHV�RI�WKLV�DVVHVVPHQW�DFWXDOO\�VKRZ�WKDW�VWXGHQWV�ZKR�KDYH�WDNHQ�QHLWKHU
FRUH�FRXUVH�GR�YHU\�VOLJKWO\�EHWWHU�RQ�WKLV�LQVWUXPHQW�WKDQ�WKRVH�ZKR�KDYH�FRPSOHWHG�RQO\
(19,�����:KLOH�WKLV�LV�OLNHO\�GXH�WR�VPDOO�VDPSOH�ELDV��RQO\���VWXGHQWV�LQ�WKH��QR�FRUH�FRXUVHV
WDNHQ��FDWHJRU\��DQG�RQO\���LQ�WKH��(19,����FRPSOHWHG��FDWHJRU\���LW�LV�D�WUHQG�ZH�VKRXOG
FRQWLQXH�WR�PRQLWRU�

�

'DWD�$QDO\VLV��FRUH�
8QGHUVWDQG�KRZ�WR�FROOHFW��DQDO\]H��LQWHUSUHW��TXDOLWDWLYH�DQG�TXDQWLWDWLYH�GDWD�FROOHFWHG�LQ�WKH�ILHOG�DQG�ODERUDWRU\

'DWD�$QDO\VLV
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�GDWD
FROOHFWLRQ��DQDO\VLV��DQG
LQWHUSUHW�TXDOLWDWLYH�DQG
TXDQWLWDWLYH�GDWD

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�(19,����ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�GDWD�FROOHFWLRQ�
DQDO\VLV��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(19,����LV�RIIHUHG�LQ�WKH�VSULQJ�VHPHVWHU��3URMHFWV�ZLOO�EH
FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19L�����,QVWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�3URMHFW �

1R�)LQGLQJV�$GGHG

3URJUDP�2XWFRPHV�$VVHVVPHQW
%$�%6�LQ�+XPDQ
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(QYLURQPHQW�DQG�&XOWXUH
&RPSUHKHQG�KRZ�WKH�HQYLURQPHQW�FRQWULEXWHV�WR�WKH�FRQVWUXFW�RI�FXOWXUHV�DQG�VRFLHWLHV�ZRUOGZLGH

(QYULRQPHQW�DQG
&XOWXUH
'HPRQVWUDWH�D
FRPSUHKHQVLRQ�RI�KRZ�WKH
HQYULRQPHQW�FRQWULEXWHV�WR
D�FRQVWUXFWLRQ�RI�FXOWXUHV
DQG�VRFLHWLHV�ZRUOGZLGH

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�$GYLVRU �

6XPPDU\�RI�)LQGLQJV��7KLV�LWHP�ZDV�QRW�DVVHVVHG�IRU�WKH�����������$VVHVVPHQW�&\FOH��EXW
ZLOO�EH�DVVHVVHG�GXULQJ�WKH�����������$VVHVVPHQW�&\FOH��

>1RWH��IRU�WKH�����������DVVHVVPHQW�F\FOH�ZH�ZHUH�UHTXLUHG�WR�DVVHVV�D�VLQJOH�SURJUDP
RXWFRPH@

5HVXOWV��7DUJHW�$FKLHYHPHQW��1RW�0HW

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

&RPPXQLFDWLRQ��FRUH�
(IIHFWLYHO\�V\QWKHVL]H�DQG�FRPPXQLFDWH�UHVHDUFK�ILQGLQJV�ERWK�RUDOO\�DQG�LQ�ZULWLQJ

&RPPXQLFDWLRQ
'HPRQVWUDWH�WKH�DELOLW\�WR
V\QWKHVL]H�DQG
FRPPXQLFDWH�UHVHDUFK
ILQGLQJV�ERWK�RUDOO\�DQG�LQ
ZULWLQJ

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�(19,����ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�GDWD�FROOHFWLRQ�
DQDO\VLV��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(19,����LV�RIIHUHG�LQ�WKH�VSULQJ�VHPHVWHU��3URMHFWV�ZLOO�EH
FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19L�����,QVWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�3URMHFW �

6XPPDU\�RI�)LQGLQJV��7KLV�LWHP�ZDV�QRW�DVVHVVHG�IRU�WKH�����������$VVHVVPHQW�&\FOH��EXW
ZLOO�EH�DVVHVVHG�GXULQJ�WKH�����������$VVHVVPHQW�&\FOH�

>1RWH��IRU�WKH�����������DVVHVVPHQW�F\FOH�ZH�ZHUH�UHTXLUHG�WR�DVVHVV�D�VLQJOH�SURJUDP
RXWFRPH@

5HVXOWV��7DUJHW�$FKLHYHPHQW��1RW�0HW

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

3URJUDP�2XWFRPHV�$VVHVVPHQW
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�

$GDSWDWLRQ��DQWKURSRORJ\�FRQFHQWUDWLRQ�
8QGHUVWDQG�KRZ�DGDSWDWLRQV�WR�HQYLURQPHQWV�VKDSH�KXPDQ�WUDLWV��ERWK�SK\VLFDO�DQG�EHKDYLRUDO��WKURXJK�WLPH�DQG�DFURVV�VSDFH

$GDSWDWLRQ
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�KXPDQ
SK\VLFDO�DQG�EHKDYLRUDO
DGDSWDWLRQ�WKURXJK�WLPH
DQG�VSDFH

0HDVXUH��3UH�3RVW�7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��$�SUH�WHVW�DGPLQLVWHUHG�WR�0DMRUV�GXULQJ�WKHLU�ILUVW�VHPHVWHU�RI�GHFODUDWLRQ�
DQG�D�SRVW�WHVW�DGPLQLVWHUHG�EHIRUH�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�DQG�SRVW�WHVWV�ZLOO�EH�DQDO\]HG�E\�WKH�8QGHUJUDGXDWH
$IIDLUV�&RPPLWWHH�DW�WKH�HQG�RI�HDFK�DFDGHPLF�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IILDULV�&RPPLWWHH

)LQGLQJV�IRU�3UH�3RVW�7HVW �

6XPPDU\�RI�)LQGLQJV��7KLV�LWHP�ZDV�QRW�DVVHVVHG�IRU�WKH�����������$VVHVVPHQW�&\FOH��EXW
ZLOO�EH�DVVHVVHG�GXULQJ�WKH�����������$VVHVVPHQW�&\FOH�

>1RWH��IRU�WKH�����������DVVHVVPHQW�F\FOH�ZH�ZHUH�UHTXLUHG�WR�DVVHVV�D�VLQJOH�SURJUDP
RXWFRPH@

5HVXOWV��7DUJHW�$FKLHYHPHQW��1RW�0HW

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

&XOWXUDO�'LYHUVLW\��DQWKURSRORJ\�FRQFHQWUDWLRQ�
5HFRJQL]H�KXPDQ�SK\VLFDO�DQG�FXOWXUDO�GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV�EHWZHHQ�SRSXODWLRQV

&XOWXUDO�'LYHUVLW\
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�KXPDQ
SK\VLFDO�DQG�FXOWXUDO
GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV
EHWZHHQ�SRSXODWLRQV

0HDVXUH��3UH�3RVW�7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��$�SUH�WHVW�DGPLQLVWHUHG�WR�0DMRUV�GXULQJ�WKHLU�ILUVW�VHPHVWHU�RI�GHFODUDWLRQ�
DQG�D�SRVW�WHVW�DGPLQLVWHUHG�EHIRUH�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�DQG�SRVW�WHVWV�ZLOO�EH�DQDO\]HG�E\�WKH�8QGHUJUDGXDWH
$IIDLUV�&RPPLWWHH�DW�WKH�HQG�RI�HDFK�DFDGHPLF�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IILDULV�&RPPLWWHH

)LQGLQJV�IRU�3UH�3RVW�7HVW �

6XPPDU\�RI�)LQGLQJV��7KLV�LWHP�ZDV�QRW�DVVHVVHG�IRU�WKH�����������$VVHVVPHQW�&\FOH��EXW
ZLOO�EH�DVVHVVHG�GXULQJ�WKH�����������$VVHVVPHQW�&\FOH�

>1RWH��IRU�WKH�����������DVVHVVPHQW�F\FOH�ZH�ZHUH�UHTXLUHG�WR�DVVHVV�D�VLQJOH�SURJUDP
RXWFRPH@

5HVXOWV��7DUJHW�$FKLHYHPHQW��1RW�0HW

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

*HRJUDSKLF�3DWWHUQV��JHRJUDSK\�FRQFHQWUDWLRQ�

3URJUDP�2XWFRPHV�$VVHVVPHQW
%$�%6�LQ�+XPDQ
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8QGHUVWDQG�JHRJUDSKLF�SDWWHUQV�DQG�LVVXHV�RI�RXU�WLPH�WKURXJK�WKH�XVH�RI�JHRJUDSKLF�UHSUHVHQWDWLRQV

*HRJUDSKLF�SDWWHUQV
'HPRQVWUDWH�DQG
XQGHUVWDQGLQJ�RI
JHRJUDSKLF�SDWWHUQV�DQG
LVVXHV�WKURXJK�WKH�XVH�RI
JHRJUDSKLF�UHSUHVHQWDWLRQV

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�$GYLVRU �

6XPPDU\�RI�)LQGLQJV��7KLV�LWHP�ZDV�QRW�DVVHVVHG�IRU�WKH�����������$VVHVVPHQW�&\FOH��EXW
ZLOO�EH�DVVHVVHG�GXULQJ�WKH�����������$VVHVVPHQW�&\FOH�

>1RWH��IRU�WKH�����������DVVHVVPHQW�F\FOH�ZH�ZHUH�UHTXLUHG�WR�DVVHVV�D�VLQJOH�SURJUDP�RXWFRPH
���DV�D�GHSDUWPHQW�ZH�GHFLGHG�WR�IRFXV�RQ�RXU�FRPPRQ�FRUH@

5HVXOWV��7DUJHW�$FKLHYHPHQW��1RW�0HW

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

*HR�VSDWLDO�DQDO\VLV��*,6FLHQFH�	�JHRJUDSK\�FRQFHQWUDWLRQV�
$SSO\�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV��5HPRWH�6HQVLQJ��DQG�TXDQWLWDWLYH�DQDO\VLV�WR�XQFRYHU�KXPDQ�DQG�HQYLURQPHQWDO�SURFHVVHV
ZKLFK�FUHDWH�SDWWHUQV�LQ�WKH�ODQGVFDSH

*HR�VSDWLDO�DQDO\VLV
'HPRQVWUDWH�WKH�DELOLW\�WR
XVH�*,6��UHPRWH�VHQVLQJ�
DQG�TXDQWLWDWLYH�DQDO\VLV
WR�XQGHUVWDQG�KXPDQ�DQG
HQYLURQPHQWDO�SURFHVVHV
ZKLFK�FUHDWH�SDWWHUQV�RQ
WKH�ODQGVFDSH

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�$GYLVRU �

6XPPDU\�RI�)LQGLQJV��7KLV�LWHP�ZDV�QRW�DVVHVVHG�IRU�WKH�����������$VVHVVPHQW�&\FOH��EXW
ZLOO�EH�DVVHVVHG�GXULQJ�WKH�����������$VVHVVPHQW�&\FOH�

>1RWH��IRU�WKH�����������DVVHVVPHQW�F\FOH�ZH�ZHUH�UHTXLUHG�WR�DVVHVV�D�VLQJOH�SURJUDP�RXWFRPH
���DV�D�GHSDUWPHQW�ZH�IRFXVHG�RQ�RXU�FRPPRQ�FRUH@

5HVXOWV��7DUJHW�$FKLHYHPHQW��1RW�0HW

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

*HRJUDSKLF�0RGHOLQJ��*,6FLHQFH�FRQFHQWUDWLRQ�

3URJUDP�2XWFRPHV�$VVHVVPHQW
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8QGHUVWDQG�FRPPRQO\�HPSOR\HG�JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV��DQG�DSSO\�WKHP�DSSURSULDWHO\�WR�VXJJHVW�VROXWLRQV�WR�UHDO�
ZRUOG�SUREOHPV

*HRJUDSKLF�PRGHOLQJ
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI
JHRJUDSKLF�GDWD�PRGHOV
DQG�DOJRULWKPV�DQG�DSSO\
WKHP�WR�UHDO�ZRUOG
SUREOHPV

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�HDFK�FRXUVH�ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�WKH�XVH�RI
JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV�DQG�WKHLU�DSSOLFDWLRQ��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH
LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3URMHFWV�ZLOO�EH�FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����DQG
����LQVWUXFWRUV�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH
WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�3URMHFW �

6XPPDU\�RI�)LQGLQJV��7KLV�LWHP�ZDV�QRW�DVVHVVHG�IRU�WKH�����������$VVHVVPHQW�&\FOH��EXW
ZLOO�EH�DVVHVVHG�GXULQJ�WKH�����������$VVHVVPHQW�&\FOH�

>1RWH��IRU�WKH�����������DVVHVVPHQW�F\FOH�ZH�ZHUH�UHTXLUHG�WR�DVVHVV�D�VLQJOH�SURJUDP�RXWFRPH
���DV�D�GHSDUWPHQW�ZH�IRFXVHG�RQ�RXU�FRPPRQ�FRUH@

5HVXOWV��7DUJHW�$FKLHYHPHQW��1RW�0HW

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

*HRJUDSKLF�3UREOHP
6ROYLQJ��*HRJUDSK\
&RQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF
SDWWHUQV�DQG�LVVXHV�RI�RXU
WLPH�WKURXJK�WKH�XVH�RI
JHRJUDSKLF�UHSUHVHQWDWLRQV

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�HDFK�FRXUVH�ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�WKH�XVH�RI�FULWLFDO
WKLQNLQJ�WHFKQLTXHV�LQ�WKH�JHRJUDSKLF�FRQWH[W�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�DQG�SURYLGH
LQIRUPDWLRQ�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3URMHFWV�KRPHZRUN�ZLOO�EH�FROOHFWHG�DQG�HYDOXDWHG�E\�WKH
(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU
EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19,����,QWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�3URMHFW �

6XPPDU\�RI�)LQGLQJV��7KLV�LWHP�ZDV�QRW�DVVHVVHG�IRU�WKH�����������$VVHVVPHQW�&\FOH��EXW
ZLOO�EH�DVVHVVHG�GXULQJ�WKH�����������$VVHVVPHQW�&\FOH�

>1RWH��IRU�WKH�����������DVVHVVPHQW�F\FOH�ZH�ZHUH�UHTXLUHG�WR�DVVHVV�D�VLQJOH�SURJUDP�RXWFRPH
���DV�D�GHSDUWPHQW�ZH�IRFXVHG�RQ�RXU�FRPPRQ�FRUH@

5HVXOWV��7DUJHW�$FKLHYHPHQW��1RW�0HW

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

2YHUDOO�5HFRPPHQGDWLRQV

3URJUDP�2XWFRPHV�$VVHVVPHQW
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2YHUDOO�UHFRPPHQGDWLRQV�DUH�WR�FRQWLQXH�WR�FROOHFW�DVVHVVPHQW�GDWD�WR�HYDOXDWH�RXU�PDMRU�FRUH��DQG�WR�H[SDQG�WKH
DVVHVVPHQW�GDWD�FROOHFWLRQ�EH\RQG�WKH�LWHPV�DVVHVVHG�IRU�WKH�����������&\FOH�

$QRWKHU�UHFRPPHQGDWLRQ�ZRXOG�EH�WR�ZRUN�WR�HQKDQFH�UHVSRQVH�UDWH�IRU�WKH�FRUH�DVVHVVPHQW�IRU�WKH����������
F\FOH��7KLV�ZLOO�LQYROYH�JUHDWHU�FROODERUDWLRQ�EHWZHHQ�DGYLVRUV�DQG�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�&KDLUSHUVRQ�

2YHUDOO�5HIOHFWLRQ

8OWLPDWHO\��WKH�LQLWLDO�PDMRU�FRUH�IRFXVHG�DVVHVVPHQW�HIIRUW�ZH�DWWHPSWHG�WKLV�\HDU�GRHV�DSSHDU�WR�LQGLFDWH�WKDW�WKH
PDMRULW\�RI�UHVSRQGLQJ�VWXGHQWV�GR�DSSHDU�WR�VKRZ�OHDUQLQJ�JDLQV�ZKHQ�FRPSOHWLQJ�ERWK�FRXUVHV�RI�WKH�FRPPRQ�FRUH�
DFKLHYLQJ�KLJKHU�VFRUHV�RQ�WKH�DVVHVVPHQW�LQVWUXPHQW�WKDQ�VWXGHQWV�ZKR�KDG�QRW�\HW�FRPSOHWHG�WKH�FRUH�FRXUVHV�

7KH�FRUH�DVVHVVPHQW�DV�LPSOHPHQWHG�IRU�WKLV�DVVHVVPHQW�F\FOH�KDG�VRPH�VKRUWFRPLQJV��FKLHI�RI�ZKLFK�ZDV�WKH
UHVSRQVH�UDWH��7KLV�ZLOO�QHHG�WR�EH�DGGUHVVHG�E\�FORVHU�ZRUN�ZLWK�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�&KDLUSHUVRQ
DQG�WKH�FRQFHQWUDWLRQ�DGYLVRUV��$QRWKHU�LWHP�ZKLFK�ZLOO�EHFRPH�OHVV�DQG�OHVV�RI�DQ�LVVXH�DV�VWXGHQWV�LQ�RXU�OHJDF\
PDMRUV�FRPSOHWH�WKHLU�GHJUHH�SURJUDPV��+RZHYHU��DW�WKLV�WLPH��ZH�RQO\�KDYH�RQJRLQJ�DVVHVVPHQW�LQIRUPDWLRQ�RQ�WKH
OHJDF\�*HRORJ\�PDMRU�

)RU�WKH�����������$VVHVVPHQW�&\FOH�ZH�ZLOO�QHHG�WR�FRQWLQXH�WR�LPSOHPHQW�RXU�DVVHVVPHQW�SODQ��H[SDQGLQJ�WR�FROOHFW
GDWD�DQG�FRPSOHWH�DVVHVVPHQWV�IRU�RXU�RWKHU�SURJUDP�RXWFRPHV�

�

$FWLRQ�3ODQ
$FWLRQV

$FWLRQ�3ODQ

2XWFRPH

$FWLRQ�3ODQ $FWLRQ��5HFRPPHQGDWLRQV �

7KLV�$FWLRQ�LV�DVVRFLDWHG�ZLWK�WKH�IROORZLQJ�)LQGLQJV
1R�VXSSRUWLQJ�)LQGLQJV�KDYH�EHHQ�OLQNHG�WR�WKLV�$FWLRQ�

�

$FWLRQ�'HWDLOV��2YHUDOO�UHFRPPHQGDWLRQV�DUH�WR�FRQWLQXH�WR�FROOHFW�DVVHVVPHQW�GDWD�WR�HYDOXDWH
RXU�PDMRU�FRUH��DQG�WR�H[SDQG�WKH�DVVHVVPHQW�GDWD�FROOHFWLRQ�EH\RQG�WKH�LWHPV�DVVHVVHG�IRU�WKH
����������&\FOH�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH��

.H\�5HVSRQVLEOH�3HUVRQQHO�

0HDVXUHV�

5HVRXUFH�$OORFDWLRQV�

3ULRULW\�

6WDWXV�5HSRUW
$FWLRQ�6WDWXVHV

$FWLRQ�3ODQ

2XWFRPH

3URJUDP�2XWFRPHV�$VVHVVPHQW
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�

$FWLRQ�3ODQ $FWLRQ��5HFRPPHQGDWLRQV �

�

$FWLRQ�'HWDLOV��2YHUDOO�UHFRPPHQGDWLRQV�DUH�WR�FRQWLQXH�WR�FROOHFW�DVVHVVPHQW�GDWD�WR�HYDOXDWH
RXU�PDMRU�FRUH��DQG�WR�H[SDQG�WKH�DVVHVVPHQW�GDWD�FROOHFWLRQ�EH\RQG�WKH�LWHPV�DVVHVVHG�IRU�WKH
����������&\FOH�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH��

.H\�5HVSRQVLEOH�3HUVRQQHO�

0HDVXUHV�

5HVRXUFH�$OORFDWLRQV�

3ULRULW\�

6WDWXV�IRU�5HFRPPHQGDWLRQV �

1R�6WDWXV�$GGHG

6WDWXV�6XPPDU\

1R�WH[W�VSHFLILHG

6XPPDU\�RI�1H[W�6WHSV

1R�WH[W�VSHFLILHG

3URJUDP�2XWFRPHV�$VVHVVPHQW
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����������$VVHVVPHQW�&\FOH

$VVHVVPHQW�3ODQ
2XWFRPHV�DQG�0HDVXUHV

%$�%6�LQ�+XPDQ�	�(QYLURQPHQWDO�6\VWHPV�2XWFRPH�6HW

,QWHUGLVFLSOLQDU\��FRUH�
7R�XQGHUVWDQG�WKDW�HQYLURQPHQWDO�LVVXHV�DUH�IXQGDPHQWDOO\�LQWHUGLVFLSOLQDU\

,QWHUGLVFLSOLQDU\
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�WKDW
HQYLURQPHQWDO�LVVXHV�DUH
IXQGDPHQWDOO\
LQWHUGLVFLSOLQDU\

0HDVXUH��7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��3UH�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�ILUVW�DGYLVRU�PHHWLQJ�XSRQ�GHFODUDWLRQ�DV�D
PDMRU��3RVW�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�VWXGHQW¶V�FRQYHQLHQFH�LQ�WKH�VHPHVWHU�RI�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�8QGHUJUDGXDWH�$IIDLUV
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�6SULQJ�VHPHVWHU��3RVW�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�WKH�VDPH
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�)DOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���&RQFHQWUDWLRQ�$GYLVRU

3K\VLFDO�DQG�&XOWXUDO�,QWHUFRQQHFWHGQHVV��FRUH�
8QGHUVWDQG�WKH�LQWHUFRQQHFWHGQHVV�RI�HFRORJLFDO�V\VWHPV�WR�WKH�SK\VLFDO�DQG�FXOWXUDO�ZRUOG

,QWHUFRQQHFWHGQHVV
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�WKH
LQWHUFRQQHFWHGQHVV�RI
HFRORJLFDO�V\VWHPV�WR�WKH
SK\VLFDO�DQG�FXOWXUDO�ZRUOGV

0HDVXUH��7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��3UH�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�ILUVW�DGYLVRU�PHHWLQJ�XSRQ�GHFODUDWLRQ�DV�D
PDMRU��3RVW�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�VWXGHQW¶V�FRQYHQLHQFH�LQ�WKH�VHPHVWHU�RI�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�8QGHUJUDGXDWH�$IIDLUV
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�6SULQJ�VHPHVWHU��3RVW�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�WKH�VDPH
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�)DOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���&RQFHQWUDWLRQ�$GYLVRU

'DWD�$QDO\VLV��FRUH�
8QGHUVWDQG�KRZ�WR�FROOHFW��DQDO\]H��LQWHUSUHW��TXDOLWDWLYH�DQG�TXDQWLWDWLYH�GDWD�FROOHFWHG�LQ�WKH�ILHOG�DQG�ODERUDWRU\

'DWD�$QDO\VLV
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�GDWD
FROOHFWLRQ��DQDO\VLV��DQG
LQWHUSUHW�TXDOLWDWLYH�DQG
TXDQWLWDWLYH�GDWD

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�(19,����ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�GDWD�FROOHFWLRQ�
DQDO\VLV��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(19,����LV�RIIHUHG�LQ�WKH�VSULQJ�VHPHVWHU��3URMHFWV�ZLOO�EH
FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19L�����,QVWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

3URJUDP�2XWFRPHV�$VVHVVPHQW
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�

(QYLURQPHQW�DQG�&XOWXUH
&RPSUHKHQG�KRZ�WKH�HQYLURQPHQW�FRQWULEXWHV�WR�WKH�FRQVWUXFW�RI�FXOWXUHV�DQG�VRFLHWLHV�ZRUOGZLGH

(QYULRQPHQW�DQG
&XOWXUH
'HPRQVWUDWH�D
FRPSUHKHQVLRQ�RI�KRZ�WKH
HQYULRQPHQW�FRQWULEXWHV�WR
D�FRQVWUXFWLRQ�RI�FXOWXUHV
DQG�VRFLHWLHV�ZRUOGZLGH

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

&RPPXQLFDWLRQ��FRUH�
(IIHFWLYHO\�V\QWKHVL]H�DQG�FRPPXQLFDWH�UHVHDUFK�ILQGLQJV�ERWK�RUDOO\�DQG�LQ�ZULWLQJ

&RPPXQLFDWLRQ
'HPRQVWUDWH�WKH�DELOLW\�WR
V\QWKHVL]H�DQG
FRPPXQLFDWH�UHVHDUFK
ILQGLQJV�ERWK�RUDOO\�DQG�LQ
ZULWLQJ

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�(19,����ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�GDWD�FROOHFWLRQ�
DQDO\VLV��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(19,����LV�RIIHUHG�LQ�WKH�VSULQJ�VHPHVWHU��3URMHFWV�ZLOO�EH
FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19L�����,QVWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

$GDSWDWLRQ��DQWKURSRORJ\�FRQFHQWUDWLRQ�
8QGHUVWDQG�KRZ�DGDSWDWLRQV�WR�HQYLURQPHQWV�VKDSH�KXPDQ�WUDLWV��ERWK�SK\VLFDO�DQG�EHKDYLRUDO��WKURXJK�WLPH�DQG�DFURVV�VSDFH

$GDSWDWLRQ
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�KXPDQ
SK\VLFDO�DQG�EHKDYLRUDO
DGDSWDWLRQ�WKURXJK�WLPH
DQG�VSDFH

0HDVXUH��3UH�3RVW�7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��$�SUH�WHVW�DGPLQLVWHUHG�WR�0DMRUV�GXULQJ�WKHLU�ILUVW�VHPHVWHU�RI�GHFODUDWLRQ�
DQG�D�SRVW�WHVW�DGPLQLVWHUHG�EHIRUH�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�DQG�SRVW�WHVWV�ZLOO�EH�DQDO\]HG�E\�WKH�8QGHUJUDGXDWH
$IIDLUV�&RPPLWWHH�DW�WKH�HQG�RI�HDFK�DFDGHPLF�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IILDULV�&RPPLWWHH

&XOWXUDO�'LYHUVLW\��DQWKURSRORJ\�FRQFHQWUDWLRQ�
5HFRJQL]H�KXPDQ�SK\VLFDO�DQG�FXOWXUDO�GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV�EHWZHHQ�SRSXODWLRQV

&XOWXUDO�'LYHUVLW\
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�KXPDQ
SK\VLFDO�DQG�FXOWXUDO
GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV
EHWZHHQ�SRSXODWLRQV

0HDVXUH��3UH�3RVW�7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��$�SUH�WHVW�DGPLQLVWHUHG�WR�0DMRUV�GXULQJ�WKHLU�ILUVW�VHPHVWHU�RI�GHFODUDWLRQ�
DQG�D�SRVW�WHVW�DGPLQLVWHUHG�EHIRUH�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�DQG�SRVW�WHVWV�ZLOO�EH�DQDO\]HG�E\�WKH�8QGHUJUDGXDWH
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$IIDLUV�&RPPLWWHH�DW�WKH�HQG�RI�HDFK�DFDGHPLF�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IILDULV�&RPPLWWHH

*HRJUDSKLF�3DWWHUQV��JHRJUDSK\�FRQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF�SDWWHUQV�DQG�LVVXHV�RI�RXU�WLPH�WKURXJK�WKH�XVH�RI�JHRJUDSKLF�UHSUHVHQWDWLRQV

*HRJUDSKLF�SDWWHUQV
'HPRQVWUDWH�DQG
XQGHUVWDQGLQJ�RI
JHRJUDSKLF�SDWWHUQV�DQG
LVVXHV�WKURXJK�WKH�XVH�RI
JHRJUDSKLF�UHSUHVHQWDWLRQV

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

*HR�VSDWLDO�DQDO\VLV��*,6FLHQFH�	�JHRJUDSK\�FRQFHQWUDWLRQV�
$SSO\�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV��5HPRWH�6HQVLQJ��DQG�TXDQWLWDWLYH�DQDO\VLV�WR�XQFRYHU�KXPDQ�DQG�HQYLURQPHQWDO�SURFHVVHV
ZKLFK�FUHDWH�SDWWHUQV�LQ�WKH�ODQGVFDSH

*HR�VSDWLDO�DQDO\VLV
'HPRQVWUDWH�WKH�DELOLW\�WR
XVH�*,6��UHPRWH�VHQVLQJ�
DQG�TXDQWLWDWLYH�DQDO\VLV
WR�XQGHUVWDQG�KXPDQ�DQG
HQYLURQPHQWDO�SURFHVVHV
ZKLFK�FUHDWH�SDWWHUQV�RQ
WKH�ODQGVFDSH

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

*HRJUDSKLF�0RGHOLQJ��*,6FLHQFH�FRQFHQWUDWLRQ�
8QGHUVWDQG�FRPPRQO\�HPSOR\HG�JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV��DQG�DSSO\�WKHP�DSSURSULDWHO\�WR�VXJJHVW�VROXWLRQV�WR�UHDO�
ZRUOG�SUREOHPV

*HRJUDSKLF�PRGHOLQJ
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI
JHRJUDSKLF�GDWD�PRGHOV
DQG�DOJRULWKPV�DQG�DSSO\
WKHP�WR�UHDO�ZRUOG
SUREOHPV

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�HDFK�FRXUVH�ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�WKH�XVH�RI
JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV�DQG�WKHLU�DSSOLFDWLRQ��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH
LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3URMHFWV�ZLOO�EH�FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����DQG
����LQVWUXFWRUV�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH
WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

*HRJUDSKLF�3UREOHP
6ROYLQJ��*HRJUDSK\
&RQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�
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SDWWHUQV�DQG�LVVXHV�RI�RXU
WLPH�WKURXJK�WKH�XVH�RI
JHRJUDSKLF�UHSUHVHQWDWLRQV

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�HDFK�FRXUVH�ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�WKH�XVH�RI�FULWLFDO
WKLQNLQJ�WHFKQLTXHV�LQ�WKH�JHRJUDSKLF�FRQWH[W�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�DQG�SURYLGH
LQIRUPDWLRQ�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3URMHFWV�KRPHZRUN�ZLOO�EH�FROOHFWHG�DQG�HYDOXDWHG�E\�WKH
(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU
EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19,����,QWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

$VVHVVPHQW�)LQGLQJV
)LQGLQJ�SHU�0HDVXUH

%$�%6�LQ�+XPDQ�	�(QYLURQPHQWDO�6\VWHPV�2XWFRPH�6HW

,QWHUGLVFLSOLQDU\��FRUH�
7R�XQGHUVWDQG�WKDW�HQYLURQPHQWDO�LVVXHV�DUH�IXQGDPHQWDOO\�LQWHUGLVFLSOLQDU\

,QWHUGLVFLSOLQDU\
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�WKDW
HQYLURQPHQWDO�LVVXHV�DUH
IXQGDPHQWDOO\
LQWHUGLVFLSOLQDU\

0HDVXUH��7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��3UH�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�ILUVW�DGYLVRU�PHHWLQJ�XSRQ�GHFODUDWLRQ�DV�D
PDMRU��3RVW�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�VWXGHQW¶V�FRQYHQLHQFH�LQ�WKH�VHPHVWHU�RI�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�8QGHUJUDGXDWH�$IIDLUV
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�6SULQJ�VHPHVWHU��3RVW�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�WKH�VDPH
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�)DOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���&RQFHQWUDWLRQ�$GYLVRU

)LQGLQJV�IRU�7HVW �

6XPPDU\�RI�)LQGLQJV��7KH�UHVXOWV�RI�WKH�����������DVVHVVPHQW�F\FOH�IRU�RXU��,QWHUGLVFLSOLQDU\�
SURJUDP�RXWFRPH�VKRZ�JUHDWHU�VXEMHFW�PDVWHU\�IRU�VWXGHQWV�ZKR�KDYH�FRPSOHWHG�WKH�FRXUVHV
ZKLFK�PDS�WR�WKLV�RXWFRPH��$V�ERWK�RI�WKHVH�FRUH�FRXUVHV��(19,����DQG�(19,�����IRFXV�RQ�WKH
LQWHUGLVFLSOLQDU\�QDWXUH�RI�(QYLURQPHQWDO�6FLHQFH��DQG�DUH�UHTXLUHG�IRU�DOO�RXU�PDMRUV��ZH�DVVHVV
WKHVH�JRDOV�XVLQJ�D�WHVW�LQVWUXPHQW�PHDVXUHG�DW�YDULRXV�VWDJHV�GXULQJ�WKH�GHJUHH�SURJUDP��,Q
HYHU\�FDVH�WKH�VWXGHQWV�ZKR�FRPSOHWHG�ERWK�FRUH�FRXUVHV����VWXGHQWV�DUH�LQ�WKLV�FDWHJRU\��VFRUHG
ZHOO�RQ�WKH�DVVHVVPHQW�SRVW�WHVW�DQG�RQH�VWXGHQW�ZKR�WRRN�ERWK�WKH�SUH�WHVW�DQG�WKH�SRVW�WHVW
VKRZHG�DQ�LGHQWLFDO�VFRUH��,Q�WKH�FDVH�RI�WKLV�VWXGHQW��WKH\�WRRN�WKH�SUH�WHVW�WZR�\HDUV�DIWHU�WKHLU
HQWU\�LQWR�WKH�SURJUDP��DQG�RQO\�RQH�DFDGHPLF�\HDU�EHIRUH�WKH�SRVW�WHVW�

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV���HVSRQVH�RQ�WKH�LQVWUXPHQW�ZDV�QRW�DV�KLJK�DV�LW�FRXOG�KDYH�EHHQ��RQO\��
RXW�RI���VWXGHQWV�FRPSOHWHG�WKH�DVVHVVPHQW�SRVW�WHVW���6RPH�RI�WKLV�LV�GXH�WR�WKH�IDFW�WKDW
VWXGHQWV�IURP�OHJDF\�SURJUDPV��H�J����*HRORJ\��RU��*HRJUDSK\��PDMRUV��HLWKHU�GLG�QRW�FRPSOHWH
DVVHVVPHQWV��RU�FRPSOHWHG�DQ�DVVHVVPHQW�VSHFLILF�WR�WKHLU�OHJDF\�PDMRU��+RZHYHU��RQH
UHFRPPHQGDWLRQ�ZRXOG�EH�WR�KDYH�DGYLVRUV�FRQWLQXH�WR�HPSKDVL]H�WKH�QHHG�WR�WDNH�WKH
DVVHVVPHQW����VRPHWKLQJ�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�&KDLU�LV�ZRUNLQJ�LQFUHDVLQJ�KLV
HIIRUWV�RQ�WKH�����������$VVHVVPHQW�&\FOH�

5HIOHFWLRQV�1RWHV���7ZR�VLJQLILFDQW�KXUGOHV�VWDQG�LQ�WKH�ZD\�RI�HIIHFWLYH�DVVHVVPHQW��DQG
QHLWKHU�DUH�LQ�FRQWURO�RI�WKH�'HSDUWPHQW�RI�(DUWK�	�(QYLURQPHQWDO�6\VWHPV��)LUVW��VLQFH�ILUVW�\HDU
DGYLVLQJ�LV�QRZ�WKH�SXUYLHZ�RI�WKH�8QLYHUVLW\�&ROOHJH��WKH�'HSDUWPHQW�KDV�YHU\�OLWWOH�LQLWLDO�FRQWDFW
ZLWK�ILUVW�\HDU�PDMRUV��PDNLQJ�LW�WRXJK�WR�JHW�WKHP�WR�WDNH�WKH�DVVHVVPHQW�SUH�WHVW��7KH
8QGHUJUDGXDWH�$VVHVVPHQW�&RRUGLQDWRU�KDV�DVNHG�WKH�8QLYHUVLW\�&ROOHJH�DGYLVRUV�WR�UHPLQG�ILUVW�
\HDU�PDMRUV�WR�WDNH�WKH�WHVW��EXW�LW�LV�KDUG�WR�PDQGDWH�WKH\�GR�VR��7KH�VHFRQG�PDMRU�KXUGOH
UHODWHV�WR�WKLV�LVVXH��7KHUH�LV�QR�ZD\�WR�PDQGDWH�VWXGHQWV�FRPSOHWH�DQ�DVVHVVPHQW��7KH
GHSDUWPHQWDO�8QGHUJUDGXDWH�$VVHVVPHQW�&RRUGLQDWRU�KDV�FRQWDFW�WKH�8QLYHUVLW\�$VVHVVPHQW
FHQWHU�WR�DVN�DERXW�WKLV�DQG�ZDV�UHGLUHFWHG�WR�WKH�UHJLVWUDU��7KH�UHJLVWUDU�LQGLFDWHG�WKDW�VXFK�D
KROG��RQH�EHIRUH�UHJLVWUDWLRQ�IRU�VHFRQG�VHPHVWHU�IUHVKPDQ�\HDU��DQG�DQRWKHU�EHIRUH�JUDGXDWLRQ
FKHFNRXW��ZRXOG�EH�YHU\�GLIILFXOW��RU�SHUKDSV�LPSRVVLEOH�WR�LPSOHPHQW�
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7KHUHIRUH�WKH�KXUGOH�WR�DVVHVVPHQW�LV��LQ�SDUW��WKDW�ZH�KDYH�QR�SRZHU�WR�GHPDQG�WKHVH�GDWD�IURP
VWXGHQWV�

�

3K\VLFDO�DQG�&XOWXUDO�,QWHUFRQQHFWHGQHVV��FRUH�
8QGHUVWDQG�WKH�LQWHUFRQQHFWHGQHVV�RI�HFRORJLFDO�V\VWHPV�WR�WKH�SK\VLFDO�DQG�FXOWXUDO�ZRUOG

,QWHUFRQQHFWHGQHVV
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�WKH
LQWHUFRQQHFWHGQHVV�RI
HFRORJLFDO�V\VWHPV�WR�WKH
SK\VLFDO�DQG�FXOWXUDO�ZRUOGV

0HDVXUH��7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��3UH�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�ILUVW�DGYLVRU�PHHWLQJ�XSRQ�GHFODUDWLRQ�DV�D
PDMRU��3RVW�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�VWXGHQW¶V�FRQYHQLHQFH�LQ�WKH�VHPHVWHU�RI�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�8QGHUJUDGXDWH�$IIDLUV
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�6SULQJ�VHPHVWHU��3RVW�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�WKH�VDPH
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�)DOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���&RQFHQWUDWLRQ�$GYLVRU

)LQGLQJV�IRU�7HVW �

6XPPDU\�RI�)LQGLQJV��7KH�UHVXOWV�RI�WKH�����������DVVHVVPHQW�F\FOH�IRU�RXU��,QWHUGLVFLSOLQDU\�
SURJUDP�RXWFRPH�VKRZ�JUHDWHU�VXEMHFW�PDVWHU\�IRU�VWXGHQWV�ZKR�KDYH�FRPSOHWHG�WKH�FRXUVHV
ZKLFK�PDS�WR�WKLV�RXWFRPH��$V�ERWK�RI�WKHVH�FRUH�FRXUVHV��(19,����DQG�(19,�����IRFXV�RQ�WKH
LQWHUGLVFLSOLQDU\�QDWXUH�RI�(QYLURQPHQWDO�6FLHQFH��DQG�DUH�UHTXLUHG�IRU�DOO�RXU�PDMRUV��ZH�DVVHVV
WKHVH�JRDOV�XVLQJ�D�WHVW�LQVWUXPHQW�PHDVXUHG�DW�YDULRXV�VWDJHV�GXULQJ�WKH�GHJUHH�SURJUDP��,Q
HYHU\�FDVH�WKH�VWXGHQWV�ZKR�FRPSOHWHG�ERWK�FRUH�FRXUVHV����VWXGHQWV�DUH�LQ�WKLV�FDWHJRU\��VFRUHG
ZHOO�RQ�WKH�DVVHVVPHQW�SRVW�WHVW�DQG�RQH�VWXGHQW�ZKR�WRRN�ERWK�WKH�SUH�WHVW�DQG�WKH�SRVW�WHVW
VKRZHG�DQ�LGHQWLFDO�VFRUH��,Q�WKH�FDVH�RI�WKLV�VWXGHQW��WKH\�WRRN�WKH�SUH�WHVW�WZR�\HDUV�DIWHU�WKHLU
HQWU\�LQWR�WKH�SURJUDP��DQG�RQO\�RQH�DFDGHPLF�\HDU�EHIRUH�WKH�SRVW�WHVW�

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV���5HVSRQVH�RQ�WKH�LQVWUXPHQW�ZDV�QRW�DV�KLJK�DV�LW�FRXOG�KDYH�EHHQ��RQO\��
RXW�RI���VWXGHQWV�FRPSOHWHG�WKH�DVVHVVPHQW�SRVW�WHVW���6RPH�RI�WKLV�LV�GXH�WR�WKH�IDFW�WKDW
VWXGHQWV�IURP�OHJDF\�SURJUDPV��H�J����*HRORJ\��RU��*HRJUDSK\��PDMRUV��HLWKHU�GLG�QRW�FRPSOHWH
DVVHVVPHQWV��RU�FRPSOHWHG�DQ�DVVHVVPHQW�VSHFLILF�WR�WKHLU�OHJDF\�PDMRU��+RZHYHU��RQH
UHFRPPHQGDWLRQ�ZRXOG�EH�WR�KDYH�DGYLVRUV�FRQWLQXH�WR�HPSKDVL]H�WKH�QHHG�WR�WDNH�WKH
DVVHVVPHQW����VRPHWKLQJ�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�&KDLU�LV�ZRUNLQJ�LQFUHDVLQJ�KLV
HIIRUWV�RQ�WKH�����������$VVHVVPHQW�&\FOH�

5HIOHFWLRQV�1RWHV���7ZR�VLJQLILFDQW�KXUGOHV�VWDQG�LQ�WKH�ZD\�RI�HIIHFWLYH�DVVHVVPHQW��DQG
QHLWKHU�DUH�LQ�FRQWURO�RI�WKH�'HSDUWPHQW�RI�(DUWK�	�(QYLURQPHQWDO�6\VWHPV��)LUVW��VLQFH�ILUVW�\HDU
DGYLVLQJ�LV�QRZ�WKH�SXUYLHZ�RI�WKH�8QLYHUVLW\�&ROOHJH��WKH�'HSDUWPHQW�KDV�YHU\�OLWWOH�LQLWLDO�FRQWDFW
ZLWK�ILUVW�\HDU�PDMRUV��PDNLQJ�LW�WRXJK�WR�JHW�WKHP�WR�WDNH�WKH�DVVHVVPHQW�SUH�WHVW��7KH
8QGHUJUDGXDWH�$VVHVVPHQW�&RRUGLQDWRU�KDV�DVNHG�WKH�8QLYHUVLW\�&ROOHJH�DGYLVRUV�WR�UHPLQG�ILUVW�
\HDU�PDMRUV�WR�WDNH�WKH�WHVW��EXW�LW�LV�KDUG�WR�PDQGDWH�WKH\�GR�VR��7KH�VHFRQG�PDMRU�KXUGOH
UHODWHV�WR�WKLV�LVVXH��7KHUH�LV�QR�ZD\�WR�PDQGDWH�VWXGHQWV�FRPSOHWH�DQ�DVVHVVPHQW��7KH
GHSDUWPHQWDO�8QGHUJUDGXDWH�$VVHVVPHQW�&RRUGLQDWRU�KDV�FRQWDFW�WKH�8QLYHUVLW\�$VVHVVPHQW
FHQWHU�WR�DVN�DERXW�WKLV�DQG�ZDV�UHGLUHFWHG�WR�WKH�UHJLVWUDU��7KH�UHJLVWUDU�LQGLFDWHG�WKDW�VXFK�D
KROG��RQH�EHIRUH�UHJLVWUDWLRQ�IRU�VHFRQG�VHPHVWHU�IUHVKPDQ�\HDU��DQG�DQRWKHU�EHIRUH�JUDGXDWLRQ
FKHFNRXW��ZRXOG�EH�YHU\�GLIILFXOW��RU�SHUKDSV�LPSRVVLEOH�WR�LPSOHPHQW�

7KHUHIRUH�WKH�KXUGOH�WR�DVVHVVPHQW�LV��LQ�SDUW��WKDW�ZH�KDYH�QR�SRZHU�WR�GHPDQG�WKHVH�GDWD�IURP
VWXGHQWV�

�

'DWD�$QDO\VLV��FRUH�
8QGHUVWDQG�KRZ�WR�FROOHFW��DQDO\]H��LQWHUSUHW��TXDOLWDWLYH�DQG�TXDQWLWDWLYH�GDWD�FROOHFWHG�LQ�WKH�ILHOG�DQG�ODERUDWRU\
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'DWD�$QDO\VLV
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�GDWD
FROOHFWLRQ��DQDO\VLV��DQG
LQWHUSUHW�TXDOLWDWLYH�DQG
TXDQWLWDWLYH�GDWD

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�(19,����ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�GDWD�FROOHFWLRQ�
DQDO\VLV��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(19,����LV�RIIHUHG�LQ�WKH�VSULQJ�VHPHVWHU��3URMHFWV�ZLOO�EH
FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19L�����,QVWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�3URMHFW �

6XPPDU\�RI�)LQGLQJV��6WXGHQWV�LQ�(19,������&RQVHUYDWLRQ�DQG�6XVWDLQDELOLW\��RXU��FXOPLQDWLQJ
H[SHULHQFH��FRXUVH�DUH�UHTXLUHG�WR�FRPSOHWH�D�SHUVRQDO�UHVHDUFK�SURMHFW�ZKLFK�FRQVLVWV�RI�D
UHTXLUHPHQW�WR�FROOHFW��DQDO\]H��LQWHUSUHW��DQG�SUHVHQW��RUDOO\�DQG�LQ�ZULWWHQ�IRUP��D�ILQDO�SURMHFW�

2QH�RI�WKH�EHQHILFLDO�DVSHFWV�RI�KDYLQJ�(19,����DV�RXU�FXOPLQDWLQJ�H[SHULHQFH�FRXUVH�LV�WKDW�ZH
DUH�DEOH�WR�FRPSDUH�KRZ�RXU�VWXGHQWV�GR�FRPSDUHG�ZLWK�QRQ�PDMRUV�ZKR�DUH�DOVR�DOORZHG�WR�WDNH
WKH�FRXUVH��)RU�WKH�6SULQJ������VHPHVWHU��(19,����LV�RIIHUHG�DQQXDOO\�HYHU\�VSULQJ��%$�LQ
+XPDQ�DQG�(QYLURQPHQWDO�6\VWHPV��%$�LQ�+(6��PDMRUV�XQGHUSHUIRUPHG�FRPSDUHG�WR�WKHLU�QRQ�
PDMRU�FROOHDJXHV�E\����LQ�WHUPV�RI�ILQDO�JUDGHV��WKRXJK�WKH�VDPSOH�VL]H��Q ���LV�VPDOO�LQ�WKLV
FDVH��

7KH�DYHUDJH�SHUVRQDO�SURMHFW�JUDGH�IRU�6SULQJ������(19,����VWXGHQWV�ZKR�ZHUH�%$�LQ�+(6
PDMRUV�ZDV���������ZLWK�D�PD[LPXP�RI������DQG�D�PLQLPXP�RI�������D�PDMRU�QHJOHFWHG�WR
VXEPLW�WKH�SDSHU�IRU�ZKDW�WKHLU�LQVWUXFWRU�GHVFULEHG�DV��D�JUHDW�SHUVRQDO�SURMHFW���WKHUHE\�FDXVLQJ
WKDW�VWXGHQW�WR�HDUQ�D�ORZ�JUDGH����OHDYLQJ�WKDW�VWXGHQW�RXW�WKH�PLQLPXP�JUDGH�ZDV�DQ���������

2YHUDOO�JUDGHV�IRU�%$�LQ�+(6�PDMRUV�LQ�WKH�FRXUVH�ZHUH�KLJK��ZLWK�DQ�DYHUDJH�RI������EXW�D
PHGLDQ�RI�����������RQH�%$�LQ�+(6�PDMRU
V�JUDGH�VXIIHUHG�RYHUDOO��WKRXJK�QRW�RQ�WKH�GDWD
DQDO\VLV�RXWFRPH��GXH�WR�D�IDLOXUH�WR�WXUQ�LQ�D�ILQDO�SURMHFW�DQG�WR�SDUWLFLSDWH�LQ�WKH�JURXS�SURMHFW�

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV���7KH�UHFRPPHQGDWLRQ�LV�WR�FRQWLQXH�RIIHULQJ�(19,����DV�D�FXOPLQDWLQJ
H[SHULHQFH�FRXUVH��2QH�LVVXH�LV�WKH�RQOLQH�YHUVLRQ�RI�(19,�����ZKLFK�WKH�GHSDUWPHQW�KDV�GHFLGHG
VKRXOG�QRW�EH�DYDLODEOH�WR�0DMRUV�LQ�WKH�%6�RU�%$�SURJUDPV�LQ�WKH�GHSDUWPHQW��+RZHYHU��NHHSLQJ
RXU�VWXGHQWV�RXW�RI�WKDW�FODVV�KDV�SURYHQ�GLIILFXOW��SDUWLFXODUO\�VLQFH�WKHUH�LV�QR�DGYLVLQJ�KROG�RQ
XSSHUFODVVPHQ
V�UHJLVWUDWLRQ�

5HIOHFWLRQV�1RWHV��

�

(QYLURQPHQW�DQG�&XOWXUH
&RPSUHKHQG�KRZ�WKH�HQYLURQPHQW�FRQWULEXWHV�WR�WKH�FRQVWUXFW�RI�FXOWXUHV�DQG�VRFLHWLHV�ZRUOGZLGH

(QYULRQPHQW�DQG
&XOWXUH
'HPRQVWUDWH�D
FRPSUHKHQVLRQ�RI�KRZ�WKH
HQYULRQPHQW�FRQWULEXWHV�WR
D�FRQVWUXFWLRQ�RI�FXOWXUHV
DQG�VRFLHWLHV�ZRUOGZLGH

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�$GYLVRU �

3URJUDP�2XWFRPHV�$VVHVVPHQW
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�

6XPPDU\�RI�)LQGLQJV��7KLV�LWHP�ZDV�QRW�DVVHVVHG�IRU�WKH�����������$VVHVVPHQW
&\FOH��EXW�PD\�EH�DVVHVVHG�GXULQJ�WKH�����������$VVHVVPHQW�&\FOH�

>1RWH��IRU�WKH�����������DVVHVVPHQW�F\FOH�ZH�KDYH�QRW�\HW�GHFLGHG�ZKLFK�SURJUDP�DVVHVVPHQW
LWHPV�WR�IRFXV�HIIRUWV�RQ�DGGLQJ�WR�RXU�SURJUDP�DVVHVVPHQW@

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

&RPPXQLFDWLRQ��FRUH�
(IIHFWLYHO\�V\QWKHVL]H�DQG�FRPPXQLFDWH�UHVHDUFK�ILQGLQJV�ERWK�RUDOO\�DQG�LQ�ZULWLQJ

&RPPXQLFDWLRQ
'HPRQVWUDWH�WKH�DELOLW\�WR
V\QWKHVL]H�DQG
FRPPXQLFDWH�UHVHDUFK
ILQGLQJV�ERWK�RUDOO\�DQG�LQ
ZULWLQJ

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�(19,����ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�GDWD�FROOHFWLRQ�
DQDO\VLV��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(19,����LV�RIIHUHG�LQ�WKH�VSULQJ�VHPHVWHU��3URMHFWV�ZLOO�EH
FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19L�����,QVWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�3URMHFW �

6XPPDU\�RI�)LQGLQJV��7KH�LQVWUXFWRUV��-LP�6SHHU�DQG�(ULF�$QGHUVRQ��RI�ERWK�6SULQJ�����
(19,����VHFWLRQV�FHUWLILHG�WKDW�RI�WKH����%6�LQ�((6�PDMRUV�ZKR�HQUROOHG�LQ�(19,��������FRPSOHWHG
WKH�FRPPXQLFDWLRQ�RXWFRPH�RI�RXU�DVVHVVPHQW�SODQ��*LYHQ�WKDW�DOO�(19,�����VWXGHQWV�PXVW
FROOHFW��LQWHUSUHW��DQG�DQDO\]H�RULJLQDO�GDWD�DV�SDUW�RI�WKHLU�SHUVRQDO�DQG�JURXS�UHVHDUFK�SURMHFWV
LQ�WKLV�FODVV��DQG�WKDW�WKH\�DOVR�KDYH�WR�SUHVHQW�WKHLU�UHVHDUFK�RUDOO\�DQG�DV�D�ZULWWHQ�UHSRUW��WKH
WDUJHW�DFKLHYHPHQW�ZDV�PHW�

7KH\�DUH�JLYHQ�WKH�RSSRUWXQLW\�WR�SUHVHQW�WKHLU�ZRUN�DV�D�SRVWHU�SUHVHQWDWLRQ�DW�(DUWK�'D\�DV
ZHOO�

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV���&RQWLQXH�RIIHULQJ�(19,����DV�LV�

5HIOHFWLRQV�1RWHV��

�

$GDSWDWLRQ��DQWKURSRORJ\�FRQFHQWUDWLRQ�
8QGHUVWDQG�KRZ�DGDSWDWLRQV�WR�HQYLURQPHQWV�VKDSH�KXPDQ�WUDLWV��ERWK�SK\VLFDO�DQG�EHKDYLRUDO��WKURXJK�WLPH�DQG�DFURVV�VSDFH

$GDSWDWLRQ
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�KXPDQ
SK\VLFDO�DQG�EHKDYLRUDO
DGDSWDWLRQ�WKURXJK�WLPH
DQG�VSDFH

0HDVXUH��3UH�3RVW�7HVW
'LUHFW���([DP

�

'HWDLOV�'HVFULSWLRQ��$�SUH�WHVW�DGPLQLVWHUHG�WR�0DMRUV�GXULQJ�WKHLU�ILUVW�VHPHVWHU�RI�GHFODUDWLRQ�
DQG�D�SRVW�WHVW�DGPLQLVWHUHG�EHIRUH�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�DQG�SRVW�WHVWV�ZLOO�EH�DQDO\]HG�E\�WKH�8QGHUJUDGXDWH
$IIDLUV�&RPPLWWHH�DW�WKH�HQG�RI�HDFK�DFDGHPLF�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IILDULV�&RPPLWWHH

)LQGLQJV�IRU�3UH�3RVW�7HVW �

3URJUDP�2XWFRPHV�$VVHVVPHQW
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�

6XPPDU\�RI�)LQGLQJV��7KH�UHVXOWV�RI�WKH�����������DVVHVVPHQW�F\FOH�IRU�RXU��,QWHUGLVFLSOLQDU\�
SURJUDP�RXWFRPH�VKRZ�JUHDWHU�VXEMHFW�PDVWHU\�IRU�VWXGHQWV�ZKR�KDYH�FRPSOHWHG�WKH�FRXUVHV
ZKLFK�PDS�WR�WKLV�RXWFRPH��$V�ERWK�RI�WKHVH�FRUH�FRXUVHV��(19,����DQG�(19,�����IRFXV�RQ�WKH
LQWHUGLVFLSOLQDU\�QDWXUH�RI�(QYLURQPHQWDO�6FLHQFH��DQG�DUH�UHTXLUHG�IRU�DOO�RXU�PDMRUV��ZH�DVVHVV
WKHVH�JRDOV�XVLQJ�D�WHVW�LQVWUXPHQW�PHDVXUHG�DW�YDULRXV�VWDJHV�GXULQJ�WKH�GHJUHH�SURJUDP��,Q
HYHU\�FDVH�WKH�VWXGHQWV�ZKR�FRPSOHWHG�ERWK�FRUH�FRXUVHV����VWXGHQWV�DUH�LQ�WKLV�FDWHJRU\��VFRUHG
ZHOO�RQ�WKH�DVVHVVPHQW�SRVW�WHVW�DQG�RQH�VWXGHQW�ZKR�WRRN�ERWK�WKH�SUH�WHVW�DQG�WKH�SRVW�WHVW
VKRZHG�DQ�LGHQWLFDO�VFRUH��,Q�WKH�FDVH�RI�WKLV�VWXGHQW��WKH\�WRRN�WKH�SUH�WHVW�WZR�\HDUV�DIWHU�WKHLU
HQWU\�LQWR�WKH�SURJUDP��DQG�RQO\�RQH�DFDGHPLF�\HDU�EHIRUH�WKH�SRVW�WHVW�

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV���5HVSRQVH�RQ�WKH�LQVWUXPHQW�ZDV�QRW�DV�KLJK�DV�LW�FRXOG�KDYH�EHHQ��RQO\��
RXW�RI���VWXGHQWV�FRPSOHWHG�WKH�DVVHVVPHQW�SRVW�WHVW���6RPH�RI�WKLV�LV�GXH�WR�WKH�IDFW�WKDW
VWXGHQWV�IURP�OHJDF\�SURJUDPV��H�J����*HRORJ\��RU��*HRJUDSK\��PDMRUV��HLWKHU�GLG�QRW�FRPSOHWH
DVVHVVPHQWV��RU�FRPSOHWHG�DQ�DVVHVVPHQW�VSHFLILF�WR�WKHLU�OHJDF\�PDMRU��+RZHYHU��RQH
UHFRPPHQGDWLRQ�ZRXOG�EH�WR�KDYH�DGYLVRUV�FRQWLQXH�WR�HPSKDVL]H�WKH�QHHG�WR�WDNH�WKH
DVVHVVPHQW����VRPHWKLQJ�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�&KDLU�LV�ZRUNLQJ�LQFUHDVLQJ�KLV
HIIRUWV�RQ�WKH�����������$VVHVVPHQW�&\FOH�

5HIOHFWLRQV�1RWHV���7ZR�VLJQLILFDQW�KXUGOHV�VWDQG�LQ�WKH�ZD\�RI�HIIHFWLYH�DVVHVVPHQW��DQG
QHLWKHU�DUH�LQ�FRQWURO�RI�WKH�'HSDUWPHQW�RI�(DUWK�	�(QYLURQPHQWDO�6\VWHPV��)LUVW��VLQFH�ILUVW�\HDU
DGYLVLQJ�LV�QRZ�WKH�SXUYLHZ�RI�WKH�8QLYHUVLW\�&ROOHJH��WKH�'HSDUWPHQW�KDV�YHU\�OLWWOH�LQLWLDO�FRQWDFW
ZLWK�ILUVW�\HDU�PDMRUV��PDNLQJ�LW�WRXJK�WR�JHW�WKHP�WR�WDNH�WKH�DVVHVVPHQW�SUH�WHVW��7KH
8QGHUJUDGXDWH�$VVHVVPHQW�&RRUGLQDWRU�KDV�DVNHG�WKH�8QLYHUVLW\�&ROOHJH�DGYLVRUV�WR�UHPLQG�ILUVW�
\HDU�PDMRUV�WR�WDNH�WKH�WHVW��EXW�LW�LV�KDUG�WR�PDQGDWH�WKH\�GR�VR��7KH�VHFRQG�PDMRU�KXUGOH
UHODWHV�WR�WKLV�LVVXH��7KHUH�LV�QR�ZD\�WR�PDQGDWH�VWXGHQWV�FRPSOHWH�DQ�DVVHVVPHQW��7KH
GHSDUWPHQWDO�8QGHUJUDGXDWH�$VVHVVPHQW�&RRUGLQDWRU�KDV�FRQWDFW�WKH�8QLYHUVLW\�$VVHVVPHQW
FHQWHU�WR�DVN�DERXW�WKLV�DQG�ZDV�UHGLUHFWHG�WR�WKH�UHJLVWUDU��7KH�UHJLVWUDU�LQGLFDWHG�WKDW�VXFK�D
KROG��RQH�EHIRUH�UHJLVWUDWLRQ�IRU�VHFRQG�VHPHVWHU�IUHVKPDQ�\HDU��DQG�DQRWKHU�EHIRUH�JUDGXDWLRQ
FKHFNRXW��ZRXOG�EH�YHU\�GLIILFXOW��RU�SHUKDSV�LPSRVVLEOH�WR�LPSOHPHQW�

7KHUHIRUH�WKH�KXUGOH�WR�DVVHVVPHQW�LV��LQ�SDUW��WKDW�ZH�KDYH�QR�SRZHU�WR�GHPDQG�WKHVH�GDWD�IURP
VWXGHQWV�

�

&XOWXUDO�'LYHUVLW\��DQWKURSRORJ\�FRQFHQWUDWLRQ�
5HFRJQL]H�KXPDQ�SK\VLFDO�DQG�FXOWXUDO�GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV�EHWZHHQ�SRSXODWLRQV

&XOWXUDO�'LYHUVLW\
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�KXPDQ
SK\VLFDO�DQG�FXOWXUDO
GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV
EHWZHHQ�SRSXODWLRQV

0HDVXUH��3UH�3RVW�7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��$�SUH�WHVW�DGPLQLVWHUHG�WR�0DMRUV�GXULQJ�WKHLU�ILUVW�VHPHVWHU�RI�GHFODUDWLRQ�
DQG�D�SRVW�WHVW�DGPLQLVWHUHG�EHIRUH�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�DQG�SRVW�WHVWV�ZLOO�EH�DQDO\]HG�E\�WKH�8QGHUJUDGXDWH
$IIDLUV�&RPPLWWHH�DW�WKH�HQG�RI�HDFK�DFDGHPLF�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IILDULV�&RPPLWWHH

)LQGLQJV�IRU�3UH�3RVW�7HVW �

6XPPDU\�RI�)LQGLQJV��7KH�UHVXOWV�RI�WKH�����������DVVHVVPHQW�F\FOH�IRU�RXU��,QWHUGLVFLSOLQDU\�
SURJUDP�RXWFRPH�VKRZ�JUHDWHU�VXEMHFW�PDVWHU\�IRU�VWXGHQWV�ZKR�KDYH�FRPSOHWHG�WKH�FRXUVHV
ZKLFK�PDS�WR�WKLV�RXWFRPH��$V�ERWK�RI�WKHVH�FRUH�FRXUVHV��(19,����DQG�(19,�����IRFXV�RQ�WKH
LQWHUGLVFLSOLQDU\�QDWXUH�RI�(QYLURQPHQWDO�6FLHQFH��DQG�DUH�UHTXLUHG�IRU�DOO�RXU�PDMRUV��ZH�DVVHVV
WKHVH�JRDOV�XVLQJ�D�WHVW�LQVWUXPHQW�PHDVXUHG�DW�YDULRXV�VWDJHV�GXULQJ�WKH�GHJUHH�SURJUDP��,Q
HYHU\�FDVH�WKH�VWXGHQWV�ZKR�FRPSOHWHG�ERWK�FRUH�FRXUVHV����VWXGHQWV�DUH�LQ�WKLV�FDWHJRU\��VFRUHG
ZHOO�RQ�WKH�DVVHVVPHQW�SRVW�WHVW�DQG�RQH�VWXGHQW�ZKR�WRRN�ERWK�WKH�SUH�WHVW�DQG�WKH�SRVW�WHVW
VKRZHG�DQ�LGHQWLFDO�VFRUH��,Q�WKH�FDVH�RI�WKLV�VWXGHQW��WKH\�WRRN�WKH�SUH�WHVW�WZR�\HDUV�DIWHU�WKHLU
HQWU\�LQWR�WKH�SURJUDP��DQG�RQO\�RQH�DFDGHPLF�\HDU�EHIRUH�WKH�SRVW�WHVW�

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV���5HVSRQVH�RQ�WKH�LQVWUXPHQW�ZDV�QRW�DV�KLJK�DV�LW�FRXOG�KDYH�EHHQ��RQO\��
RXW�RI���VWXGHQWV�FRPSOHWHG�WKH�DVVHVVPHQW�SRVW�WHVW���6RPH�RI�WKLV�LV�GXH�WR�WKH�IDFW�WKDW

3URJUDP�2XWFRPHV�$VVHVVPHQW
%$�%6�LQ�+XPDQ
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VWXGHQWV�IURP�OHJDF\�SURJUDPV��H�J����*HRORJ\��RU��*HRJUDSK\��PDMRUV��HLWKHU�GLG�QRW�FRPSOHWH
DVVHVVPHQWV��RU�FRPSOHWHG�DQ�DVVHVVPHQW�VSHFLILF�WR�WKHLU�OHJDF\�PDMRU��+RZHYHU��RQH
UHFRPPHQGDWLRQ�ZRXOG�EH�WR�KDYH�DGYLVRUV�FRQWLQXH�WR�HPSKDVL]H�WKH�QHHG�WR�WDNH�WKH
DVVHVVPHQW����VRPHWKLQJ�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�&KDLU�LV�ZRUNLQJ�LQFUHDVLQJ�KLV
HIIRUWV�RQ�WKH�����������$VVHVVPHQW�&\FOH�

5HIOHFWLRQV�1RWHV���7ZR�VLJQLILFDQW�KXUGOHV�VWDQG�LQ�WKH�ZD\�RI�HIIHFWLYH�DVVHVVPHQW��DQG
QHLWKHU�DUH�LQ�FRQWURO�RI�WKH�'HSDUWPHQW�RI�(DUWK�	�(QYLURQPHQWDO�6\VWHPV��)LUVW��VLQFH�ILUVW�\HDU
DGYLVLQJ�LV�QRZ�WKH�SXUYLHZ�RI�WKH�8QLYHUVLW\�&ROOHJH��WKH�'HSDUWPHQW�KDV�YHU\�OLWWOH�LQLWLDO�FRQWDFW
ZLWK�ILUVW�\HDU�PDMRUV��PDNLQJ�LW�WRXJK�WR�JHW�WKHP�WR�WDNH�WKH�DVVHVVPHQW�SUH�WHVW��7KH
8QGHUJUDGXDWH�$VVHVVPHQW�&RRUGLQDWRU�KDV�DVNHG�WKH�8QLYHUVLW\�&ROOHJH�DGYLVRUV�WR�UHPLQG�ILUVW�
\HDU�PDMRUV�WR�WDNH�WKH�WHVW��EXW�LW�LV�KDUG�WR�PDQGDWH�WKH\�GR�VR��7KH�VHFRQG�PDMRU�KXUGOH
UHODWHV�WR�WKLV�LVVXH��7KHUH�LV�QR�ZD\�WR�PDQGDWH�VWXGHQWV�FRPSOHWH�DQ�DVVHVVPHQW��7KH
GHSDUWPHQWDO�8QGHUJUDGXDWH�$VVHVVPHQW�&RRUGLQDWRU�KDV�FRQWDFW�WKH�8QLYHUVLW\�$VVHVVPHQW
FHQWHU�WR�DVN�DERXW�WKLV�DQG�ZDV�UHGLUHFWHG�WR�WKH�UHJLVWUDU��7KH�UHJLVWUDU�LQGLFDWHG�WKDW�VXFK�D
KROG��RQH�EHIRUH�UHJLVWUDWLRQ�IRU�VHFRQG�VHPHVWHU�IUHVKPDQ�\HDU��DQG�DQRWKHU�EHIRUH�JUDGXDWLRQ
FKHFNRXW��ZRXOG�EH�YHU\�GLIILFXOW��RU�SHUKDSV�LPSRVVLEOH�WR�LPSOHPHQW�

7KHUHIRUH�WKH�KXUGOH�WR�DVVHVVPHQW�LV��LQ�SDUW��WKDW�ZH�KDYH�QR�SRZHU�WR�GHPDQG�WKHVH�GDWD�IURP
VWXGHQWV�

�

*HRJUDSKLF�3DWWHUQV��JHRJUDSK\�FRQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF�SDWWHUQV�DQG�LVVXHV�RI�RXU�WLPH�WKURXJK�WKH�XVH�RI�JHRJUDSKLF�UHSUHVHQWDWLRQV

*HRJUDSKLF�SDWWHUQV
'HPRQVWUDWH�DQG
XQGHUVWDQGLQJ�RI
JHRJUDSKLF�SDWWHUQV�DQG
LVVXHV�WKURXJK�WKH�XVH�RI
JHRJUDSKLF�UHSUHVHQWDWLRQV

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�$GYLVRU �

6XPPDU\�RI�)LQGLQJV��7KLV�LWHP�ZDV�QRW�DVVHVVHG�IRU�WKH�����������$VVHVVPHQW
&\FOH��EXW�PD\�EH�DVVHVVHG�GXULQJ�WKH�����������$VVHVVPHQW�&\FOH�

>1RWH��IRU�WKH�����������DVVHVVPHQW�F\FOH�ZH�KDYH�QRW�\HW�GHFLGHG�ZKLFK�SURJUDP�DVVHVVPHQW
LWHPV�WR�IRFXV�HIIRUWV�RQ�DGGLQJ�WR�RXU�SURJUDP�DVVHVVPHQW@

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

*HR�VSDWLDO�DQDO\VLV��*,6FLHQFH�	�JHRJUDSK\�FRQFHQWUDWLRQV�
$SSO\�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV��5HPRWH�6HQVLQJ��DQG�TXDQWLWDWLYH�DQDO\VLV�WR�XQFRYHU�KXPDQ�DQG�HQYLURQPHQWDO�SURFHVVHV
ZKLFK�FUHDWH�SDWWHUQV�LQ�WKH�ODQGVFDSH

*HR�VSDWLDO�DQDO\VLV
'HPRQVWUDWH�WKH�DELOLW\�WR
XVH�*,6��UHPRWH�VHQVLQJ�
DQG�TXDQWLWDWLYH�DQDO\VLV
WR�XQGHUVWDQG�KXPDQ�DQG
HQYLURQPHQWDO�SURFHVVHV
ZKLFK�FUHDWH�SDWWHUQV�RQ
WKH�ODQGVFDSH

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH

3URJUDP�2XWFRPHV�$VVHVVPHQW
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�

8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�$GYLVRU �

6XPPDU\�RI�)LQGLQJV��7KLV�LWHP�ZDV�QRW�DVVHVVHG�IRU�WKH�����������$VVHVVPHQW
&\FOH��EXW�PD\�EH�DVVHVVHG�GXULQJ�WKH�����������$VVHVVPHQW�&\FOH�

>1RWH��IRU�WKH�����������DVVHVVPHQW�F\FOH�ZH�KDYH�QRW�\HW�GHFLGHG�ZKLFK�SURJUDP�DVVHVVPHQW
LWHPV�WR�IRFXV�HIIRUWV�RQ�DGGLQJ�WR�RXU�SURJUDP�DVVHVVPHQW@

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

*HRJUDSKLF�0RGHOLQJ��*,6FLHQFH�FRQFHQWUDWLRQ�
8QGHUVWDQG�FRPPRQO\�HPSOR\HG�JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV��DQG�DSSO\�WKHP�DSSURSULDWHO\�WR�VXJJHVW�VROXWLRQV�WR�UHDO�
ZRUOG�SUREOHPV

*HRJUDSKLF�PRGHOLQJ
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI
JHRJUDSKLF�GDWD�PRGHOV
DQG�DOJRULWKPV�DQG�DSSO\
WKHP�WR�UHDO�ZRUOG
SUREOHPV

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�HDFK�FRXUVH�ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�WKH�XVH�RI
JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV�DQG�WKHLU�DSSOLFDWLRQ��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH
LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3URMHFWV�ZLOO�EH�FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����DQG
����LQVWUXFWRUV�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH
WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�3URMHFW �

6XPPDU\�RI�)LQGLQJV��7KLV�LWHP�ZDV�QRW�DVVHVVHG�IRU�WKH�����������$VVHVVPHQW
&\FOH��EXW�PD\�EH�DVVHVVHG�GXULQJ�WKH�����������$VVHVVPHQW�&\FOH�

>1RWH��IRU�WKH�����������DVVHVVPHQW�F\FOH�ZH�KDYH�QRW�\HW�GHFLGHG�ZKLFK�SURJUDP�DVVHVVPHQW
LWHPV�WR�IRFXV�HIIRUWV�RQ�DGGLQJ�WR�RXU�SURJUDP�DVVHVVPHQW@

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

*HRJUDSKLF�3UREOHP
6ROYLQJ��*HRJUDSK\
&RQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF
SDWWHUQV�DQG�LVVXHV�RI�RXU
WLPH�WKURXJK�WKH�XVH�RI
JHRJUDSKLF�UHSUHVHQWDWLRQV

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�HDFK�FRXUVH�ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�WKH�XVH�RI�FULWLFDO
WKLQNLQJ�WHFKQLTXHV�LQ�WKH�JHRJUDSKLF�FRQWH[W�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�DQG�SURYLGH
LQIRUPDWLRQ�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3URMHFWV�KRPHZRUN�ZLOO�EH�FROOHFWHG�DQG�HYDOXDWHG�E\�WKH
(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU
EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19,����,QWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

3URJUDP�2XWFRPHV�$VVHVVPHQW
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� )LQGLQJV�IRU�3URMHFW �

6XPPDU\�RI�)LQGLQJV��(19,����QRW�RIIHUHG�GXULQJ�WKH�����������DVVHVVPHQW�F\FOH��FRXUVH�LV
WDXJKW�RQ�D�WZR�\HDU�URWDWLRQ���$VVHVVPHQW�ILQGLQJV�ZLOO�EH�UHSRUWHG�IRU�WKH����������
DVVHVVPHQW�F\FOH�

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

2YHUDOO�5HFRPPHQGDWLRQV

2YHUDOO�UHFRPPHQGDWLRQV�DUH�WR�FRQWLQXH�WR�FROOHFW�DVVHVVPHQW�GDWD�WR�HYDOXDWH�RXU�PDMRU�FRUH��DQG�WR�H[SDQG�WKH
DVVHVVPHQW�GDWD�FROOHFWLRQ�EH\RQG�WKH�LWHPV�DVVHVVHG�IRU�WKH�����������&\FOH�

$QRWKHU�UHFRPPHQGDWLRQ�ZRXOG�EH�WR�ZRUN�WR�HQKDQFH�UHVSRQVH�UDWH�IRU�WKH�FRUH�DVVHVVPHQW�IRU�WKH�����������
F\FOH��7KLV�ZLOO�LQYROYH�JUHDWHU�FROODERUDWLRQ�EHWZHHQ�DGYLVRUV��DGYLVRUV�RI�WKH�8QLYHUVLW\�&ROOHJH��DQG�WKH
8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�&KDLUSHUVRQ�

2YHUDOO�5HIOHFWLRQ

8OWLPDWHO\��WKH�LQLWLDO�PDMRU�FRUH�IRFXVHG�DVVHVVPHQW�HIIRUW�ZH�DWWHPSWHG�WKLV�\HDU�GRHV�DSSHDU�WR�LQGLFDWH�WKDW�WKH
PDMRULW\�RI�UHVSRQGLQJ�VWXGHQWV�GR�DSSHDU�WR�VKRZ�OHDUQLQJ�JDLQV�ZKHQ�FRPSOHWLQJ�ERWK�FRXUVHV�RI�WKH�FRPPRQ�FRUH�
DFKLHYLQJ�KLJKHU�VFRUHV�RQ�WKH�DVVHVVPHQW�LQVWUXPHQW�WKDQ�VWXGHQWV�ZKR�KDG�QRW�\HW�FRPSOHWHG�WKH�FRUH�FRXUVHV��

7KH�FRUH�DVVHVVPHQW�DV�LPSOHPHQWHG�IRU�WKLV�DVVHVVPHQW�F\FOH�KDG�VRPH�VKRUWFRPLQJV��FKLHI�RI�ZKLFK�FRQWLQXHV�WR�EH
UHVSRQVH�UDWH��7KLV�ZLOO�QHHG�WR�EH�DGGUHVVHG�E\�FORVHU�ZRUN�ZLWK�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�&KDLUSHUVRQ
DQG�WKH�FRQFHQWUDWLRQ�DGYLVRUV��DOWKRXJK�WZR�KXUGOHV�VWDQG�LQ�WKH�ZD\������8QLYHUVLW\�&ROOHJH�DGYLVRUV�QRZ�KRZ�PRUH
FRQWDFW�ZLWK�RXU�ILUVW�\HDU�VWXGHQWV�LQ�DQ�DGYLVRU\�FDSDFLW\�WKDQ�GHSDUWPHQWDO�DGYLVRUV�GR��DQG�����WKHUH�LV�QR�ZD\�WR
UHTXLUH�UHVSRQVH�IRUPDOO\�WR�WKHVH�DVVHVVPHQW�HIIRUWV��KXUWLQJ�UHVSRQVH�UDWH�

$QRWKHU�LWHP�ZKLFK�ZLOO�EHFRPH�OHVV�DQG�OHVV�RI�DQ�LVVXH�DV�VWXGHQWV�LQ�RXU�OHJDF\�PDMRUV�FRPSOHWH�WKHLU�GHJUHH
SURJUDPV��ZH�FXUUHQWO\�KDYH�RQO\���XQGHUJUDGXDWH�VWXGHQWV�ZRUNLQJ�WR�FRPSOHWH�D�OHJDF\�PDMRU��*HRORJ\�
$QWKURSRORJ\��RU�*HRJUDSK\���)RU�WKH�����������$VVHVVPHQW�&\FOH�ZH�ZLOO�QHHG�WR�FRQWLQXH�WR�LPSOHPHQW�RXU
DVVHVVPHQW�SODQ��H[SDQGLQJ�WR�FROOHFW�GDWD�DQG�FRPSOHWH�DVVHVVPHQWV�IRU�RXU�RWKHU�SURJUDP�RXWFRPHV�

�

$FWLRQ�3ODQ
$FWLRQV

$FWLRQ�3ODQ

2XWFRPH

$FWLRQ�3ODQ $FWLRQ��5HFRPPHQGDWLRQV �

7KLV�$FWLRQ�LV�DVVRFLDWHG�ZLWK�WKH�IROORZLQJ�)LQGLQJV
1R�VXSSRUWLQJ�)LQGLQJV�KDYH�EHHQ�OLQNHG�WR�WKLV�$FWLRQ�

$FWLRQ�'HWDLOV��2YHUDOO�UHFRPPHQGDWLRQV�DUH�WR�FRQWLQXH�WR�FROOHFW�DVVHVVPHQW�GDWD�WR�HYDOXDWH
RXU�PDMRU�FRUH��DQG�WR�H[SDQG�WKH�DVVHVVPHQW�GDWD�FROOHFWLRQ�EH\RQG�WKH�LWHPV�DVVHVVHG�IRU�WKH
����������&\FOH��:H�ZLOO�DOVR�FRQVLGHU�FKDQJLQJ�ZKHQ�VWXGHQWV�DUH�JLYHQ�SUH��DQG�SRVW�
DVVHVVPHQW�WHVWV��EXW�WKLV�LV�GLIILFXOW�JLYHQ�WKH�ODFN�RI�QHZ�PDMRU�FRQWDFW�GXH�WR�8QLYHUVLW\�&ROOHJH
$GLYLVLQJ�

$QRWKHU�UHFRPPHQGDWLRQ�ZRXOG�EH�WR�ZRUN�FRQWLQXH�WR�HQKDQFH�UHVSRQVH�UDWH�IRU�WKH�FRUH
DVVHVVPHQW��7KLV�ZLOO�LQYROYH�JUHDWHU�FROODERUDWLRQ�EHWZHHQ�8QLYHUVLW\�&ROOHJH�DGYLVRUV�DQG�WKH
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�

8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�&KDLUSHUVRQ�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH��

.H\�5HVSRQVLEOH�3HUVRQQHO��7KH�RQO\�SHUVRQ�UHVSRQVLEOH�IRU�DQ\WKLQJ�KDYLQJ�WR�GR�ZLWK
$VVHVVPHQW�LV�6WHSKHQ�$OGULFK�

0HDVXUHV�

5HVRXUFH�$OORFDWLRQV�

3ULRULW\�

�

6WDWXV�5HSRUW
$FWLRQ�6WDWXVHV

$FWLRQ�3ODQ

2XWFRPH

$FWLRQ�3ODQ $FWLRQ��5HFRPPHQGDWLRQV �

�

$FWLRQ�'HWDLOV��2YHUDOO�UHFRPPHQGDWLRQV�DUH�WR�FRQWLQXH�WR�FROOHFW�DVVHVVPHQW�GDWD�WR�HYDOXDWH
RXU�PDMRU�FRUH��DQG�WR�H[SDQG�WKH�DVVHVVPHQW�GDWD�FROOHFWLRQ�EH\RQG�WKH�LWHPV�DVVHVVHG�IRU�WKH
����������&\FOH��:H�ZLOO�DOVR�FRQVLGHU�FKDQJLQJ�ZKHQ�VWXGHQWV�DUH�JLYHQ�SUH��DQG�SRVW�
DVVHVVPHQW�WHVWV��EXW�WKLV�LV�GLIILFXOW�JLYHQ�WKH�ODFN�RI�QHZ�PDMRU�FRQWDFW�GXH�WR�8QLYHUVLW\�&ROOHJH
$GLYLVLQJ�

$QRWKHU�UHFRPPHQGDWLRQ�ZRXOG�EH�WR�ZRUN�FRQWLQXH�WR�HQKDQFH�UHVSRQVH�UDWH�IRU�WKH�FRUH
DVVHVVPHQW��7KLV�ZLOO�LQYROYH�JUHDWHU�FROODERUDWLRQ�EHWZHHQ�8QLYHUVLW\�&ROOHJH�DGYLVRUV�DQG�WKH
8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�&KDLUSHUVRQ�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH��

.H\�5HVSRQVLEOH�3HUVRQQHO��7KH�RQO\�SHUVRQ�UHVSRQVLEOH�IRU�DQ\WKLQJ�KDYLQJ�WR�GR�ZLWK
$VVHVVPHQW�LV�6WHSKHQ�$OGULFK�

0HDVXUHV�

5HVRXUFH�$OORFDWLRQV�

3ULRULW\�

6WDWXV�IRU�5HFRPPHQGDWLRQV �

1R�6WDWXV�$GGHG

6WDWXV�6XPPDU\

1R�WH[W�VSHFLILHG

6XPPDU\�RI�1H[W�6WHSV

1R�WH[W�VSHFLILHG

3URJUDP�2XWFRPHV�$VVHVVPHQW
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����������$VVHVVPHQW�&\FOH

$VVHVVPHQW�3ODQ
2XWFRPHV�DQG�0HDVXUHV

%$�%6�LQ�+XPDQ�	�(QYLURQPHQWDO�6\VWHPV�2XWFRPH�6HW

,QWHUGLVFLSOLQDU\��FRUH�
7R�XQGHUVWDQG�WKDW�HQYLURQPHQWDO�LVVXHV�DUH�IXQGDPHQWDOO\�LQWHUGLVFLSOLQDU\

,QWHUGLVFLSOLQDU\
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�WKDW
HQYLURQPHQWDO�LVVXHV�DUH
IXQGDPHQWDOO\
LQWHUGLVFLSOLQDU\

0HDVXUH��7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��3UH�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�ILUVW�DGYLVRU�PHHWLQJ�XSRQ�GHFODUDWLRQ�DV�D
PDMRU��3RVW�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�VWXGHQW¶V�FRQYHQLHQFH�LQ�WKH�VHPHVWHU�RI�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�8QGHUJUDGXDWH�$IIDLUV
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�6SULQJ�VHPHVWHU��3RVW�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�WKH�VDPH
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�)DOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���&RQFHQWUDWLRQ�$GYLVRU

3K\VLFDO�DQG�&XOWXUDO�,QWHUFRQQHFWHGQHVV��FRUH�
8QGHUVWDQG�WKH�LQWHUFRQQHFWHGQHVV�RI�HFRORJLFDO�V\VWHPV�WR�WKH�SK\VLFDO�DQG�FXOWXUDO�ZRUOG

,QWHUFRQQHFWHGQHVV
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�WKH
LQWHUFRQQHFWHGQHVV�RI
HFRORJLFDO�V\VWHPV�WR�WKH
SK\VLFDO�DQG�FXOWXUDO�ZRUOGV

0HDVXUH��7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��3UH�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�ILUVW�DGYLVRU�PHHWLQJ�XSRQ�GHFODUDWLRQ�DV�D
PDMRU��3RVW�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�VWXGHQW¶V�FRQYHQLHQFH�LQ�WKH�VHPHVWHU�RI�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�8QGHUJUDGXDWH�$IIDLUV
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�6SULQJ�VHPHVWHU��3RVW�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�WKH�VDPH
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�)DOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���&RQFHQWUDWLRQ�$GYLVRU

'DWD�$QDO\VLV��FRUH�
8QGHUVWDQG�KRZ�WR�FROOHFW��DQDO\]H��LQWHUSUHW��TXDOLWDWLYH�DQG�TXDQWLWDWLYH�GDWD�FROOHFWHG�LQ�WKH�ILHOG�DQG�ODERUDWRU\

'DWD�$QDO\VLV
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�GDWD
FROOHFWLRQ��DQDO\VLV��DQG
LQWHUSUHW�TXDOLWDWLYH�DQG
TXDQWLWDWLYH�GDWD

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�(19,����ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�GDWD�FROOHFWLRQ�
DQDO\VLV��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(19,����LV�RIIHUHG�LQ�WKH�VSULQJ�VHPHVWHU��3URMHFWV�ZLOO�EH
FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19L�����,QVWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

3URJUDP�2XWFRPHV�$VVHVVPHQW
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�

(QYLURQPHQW�DQG�&XOWXUH
&RPSUHKHQG�KRZ�WKH�HQYLURQPHQW�FRQWULEXWHV�WR�WKH�FRQVWUXFW�RI�FXOWXUHV�DQG�VRFLHWLHV�ZRUOGZLGH

(QYULRQPHQW�DQG
&XOWXUH
'HPRQVWUDWH�D
FRPSUHKHQVLRQ�RI�KRZ�WKH
HQYULRQPHQW�FRQWULEXWHV�WR
D�FRQVWUXFWLRQ�RI�FXOWXUHV
DQG�VRFLHWLHV�ZRUOGZLGH

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

&RPPXQLFDWLRQ��FRUH�
(IIHFWLYHO\�V\QWKHVL]H�DQG�FRPPXQLFDWH�UHVHDUFK�ILQGLQJV�ERWK�RUDOO\�DQG�LQ�ZULWLQJ

&RPPXQLFDWLRQ
'HPRQVWUDWH�WKH�DELOLW\�WR
V\QWKHVL]H�DQG
FRPPXQLFDWH�UHVHDUFK
ILQGLQJV�ERWK�RUDOO\�DQG�LQ
ZULWLQJ

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�(19,����ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�GDWD�FROOHFWLRQ�
DQDO\VLV��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(19,����LV�RIIHUHG�LQ�WKH�VSULQJ�VHPHVWHU��3URMHFWV�ZLOO�EH
FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19L�����,QVWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

$GDSWDWLRQ��DQWKURSRORJ\�FRQFHQWUDWLRQ�
8QGHUVWDQG�KRZ�DGDSWDWLRQV�WR�HQYLURQPHQWV�VKDSH�KXPDQ�WUDLWV��ERWK�SK\VLFDO�DQG�EHKDYLRUDO��WKURXJK�WLPH�DQG�DFURVV�VSDFH

$GDSWDWLRQ
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�KXPDQ
SK\VLFDO�DQG�EHKDYLRUDO
DGDSWDWLRQ�WKURXJK�WLPH
DQG�VSDFH

0HDVXUH��3UH�3RVW�7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��$�SUH�WHVW�DGPLQLVWHUHG�WR�0DMRUV�GXULQJ�WKHLU�ILUVW�VHPHVWHU�RI�GHFODUDWLRQ�
DQG�D�SRVW�WHVW�DGPLQLVWHUHG�EHIRUH�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�DQG�SRVW�WHVWV�ZLOO�EH�DQDO\]HG�E\�WKH�8QGHUJUDGXDWH
$IIDLUV�&RPPLWWHH�DW�WKH�HQG�RI�HDFK�DFDGHPLF�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IILDULV�&RPPLWWHH

&XOWXUDO�'LYHUVLW\��DQWKURSRORJ\�FRQFHQWUDWLRQ�
5HFRJQL]H�KXPDQ�SK\VLFDO�DQG�FXOWXUDO�GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV�EHWZHHQ�SRSXODWLRQV

&XOWXUDO�'LYHUVLW\
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�KXPDQ
SK\VLFDO�DQG�FXOWXUDO
GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV
EHWZHHQ�SRSXODWLRQV

0HDVXUH��3UH�3RVW�7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��$�SUH�WHVW�DGPLQLVWHUHG�WR�0DMRUV�GXULQJ�WKHLU�ILUVW�VHPHVWHU�RI�GHFODUDWLRQ�
DQG�D�SRVW�WHVW�DGPLQLVWHUHG�EHIRUH�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�DQG�SRVW�WHVWV�ZLOO�EH�DQDO\]HG�E\�WKH�8QGHUJUDGXDWH
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$IIDLUV�&RPPLWWHH�DW�WKH�HQG�RI�HDFK�DFDGHPLF�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IILDULV�&RPPLWWHH

*HRJUDSKLF�3DWWHUQV��JHRJUDSK\�FRQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF�SDWWHUQV�DQG�LVVXHV�RI�RXU�WLPH�WKURXJK�WKH�XVH�RI�JHRJUDSKLF�UHSUHVHQWDWLRQV

*HRJUDSKLF�SDWWHUQV
'HPRQVWUDWH�DQG
XQGHUVWDQGLQJ�RI
JHRJUDSKLF�SDWWHUQV�DQG
LVVXHV�WKURXJK�WKH�XVH�RI
JHRJUDSKLF�UHSUHVHQWDWLRQV

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

*HR�VSDWLDO�DQDO\VLV��*,6FLHQFH�	�JHRJUDSK\�FRQFHQWUDWLRQV�
$SSO\�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV��5HPRWH�6HQVLQJ��DQG�TXDQWLWDWLYH�DQDO\VLV�WR�XQFRYHU�KXPDQ�DQG�HQYLURQPHQWDO�SURFHVVHV
ZKLFK�FUHDWH�SDWWHUQV�LQ�WKH�ODQGVFDSH

*HR�VSDWLDO�DQDO\VLV
'HPRQVWUDWH�WKH�DELOLW\�WR
XVH�*,6��UHPRWH�VHQVLQJ�
DQG�TXDQWLWDWLYH�DQDO\VLV
WR�XQGHUVWDQG�KXPDQ�DQG
HQYLURQPHQWDO�SURFHVVHV
ZKLFK�FUHDWH�SDWWHUQV�RQ
WKH�ODQGVFDSH

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

*HRJUDSKLF�0RGHOLQJ��*,6FLHQFH�FRQFHQWUDWLRQ�
8QGHUVWDQG�FRPPRQO\�HPSOR\HG�JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV��DQG�DSSO\�WKHP�DSSURSULDWHO\�WR�VXJJHVW�VROXWLRQV�WR�UHDO�
ZRUOG�SUREOHPV

*HRJUDSKLF�PRGHOLQJ
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI
JHRJUDSKLF�GDWD�PRGHOV
DQG�DOJRULWKPV�DQG�DSSO\
WKHP�WR�UHDO�ZRUOG
SUREOHPV

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�HDFK�FRXUVH�ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�WKH�XVH�RI
JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV�DQG�WKHLU�DSSOLFDWLRQ��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH
LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3URMHFWV�ZLOO�EH�FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����DQG
����LQVWUXFWRUV�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH
WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

*HRJUDSKLF�3UREOHP
6ROYLQJ��*HRJUDSK\
&RQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�
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SDWWHUQV�DQG�LVVXHV�RI�RXU
WLPH�WKURXJK�WKH�XVH�RI
JHRJUDSKLF�UHSUHVHQWDWLRQV

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�HDFK�FRXUVH�ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�WKH�XVH�RI�FULWLFDO
WKLQNLQJ�WHFKQLTXHV�LQ�WKH�JHRJUDSKLF�FRQWH[W�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�DQG�SURYLGH
LQIRUPDWLRQ�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3URMHFWV�KRPHZRUN�ZLOO�EH�FROOHFWHG�DQG�HYDOXDWHG�E\�WKH
(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU
EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19,����,QWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

$VVHVVPHQW�)LQGLQJV
)LQGLQJ�SHU�0HDVXUH

%$�%6�LQ�+XPDQ�	�(QYLURQPHQWDO�6\VWHPV�2XWFRPH�6HW

,QWHUGLVFLSOLQDU\��FRUH�
7R�XQGHUVWDQG�WKDW�HQYLURQPHQWDO�LVVXHV�DUH�IXQGDPHQWDOO\�LQWHUGLVFLSOLQDU\

,QWHUGLVFLSOLQDU\
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�WKDW
HQYLURQPHQWDO�LVVXHV�DUH
IXQGDPHQWDOO\
LQWHUGLVFLSOLQDU\

0HDVXUH��7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��3UH�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�ILUVW�DGYLVRU�PHHWLQJ�XSRQ�GHFODUDWLRQ�DV�D
PDMRU��3RVW�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�VWXGHQW¶V�FRQYHQLHQFH�LQ�WKH�VHPHVWHU�RI�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�8QGHUJUDGXDWH�$IIDLUV
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�6SULQJ�VHPHVWHU��3RVW�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�WKH�VDPH
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�)DOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���&RQFHQWUDWLRQ�$GYLVRU

)LQGLQJV�IRU�7HVW �

6XPPDU\�RI�)LQGLQJV��7KH�UHVXOWV�RI�WKH�����������DVVHVVPHQW�F\FOH�IRU�RXU��,QWHUGLVFLSOLQDU\�
SURJUDP�RXWFRPH�VKRZ�JUHDWHU�VXEMHFW�PDVWHU\�IRU�VWXGHQWV�ZKR�KDYH�FRPSOHWHG�WKH�FRXUVHV
ZKLFK�PDS�WR�WKLV�RXWFRPH��$V�ERWK�RI�WKHVH�FRUH�FRXUVHV��(19,����DQG�(19,�����IRFXV�RQ�WKH
LQWHUGLVFLSOLQDU\�QDWXUH�RI�(QYLURQPHQWDO�6FLHQFH��DQG�DUH�UHTXLUHG�IRU�DOO�RXU�PDMRUV��ZH�DVVHVV
WKHVH�JRDOV�XVLQJ�D�WHVW�LQVWUXPHQW�PHDVXUHG�DW�YDULRXV�VWDJHV�GXULQJ�WKH�GHJUHH�SURJUDP��,Q
HYHU\�FDVH�WKH�VWXGHQWV�ZKR�FRPSOHWHG�ERWK�FRUH�FRXUVHV����VWXGHQWV�DUH�LQ�WKLV�FDWHJRU\�
LQFUHDVHG�WKHLU�VFRUH�RQ�WKH�DVVHVVPHQW�SRVW�WHVW�FRPSDUHG�ZLWK�WKH�SUH�WHVW��DQG�WKH�DYHUDJH
LPSURYHPHQW�ZDV�����

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV���5HVSRQVH�RQ�WKH�LQVWUXPHQW�UHPDLQV�ORZ��GHVSLWH�VLJQLILFDQW�HIIRUW�WR
HQJDJH�PDMRUV��6RPH�RI�WKLV�LV�GXH�WR�WKH�IDFW�WKDW�VWXGHQWV�IURP�OHJDF\�SURJUDPV��H�J��
�*HRORJ\��RU��*HRJUDSK\��PDMRUV��HLWKHU�GLG�QRW�FRPSOHWH�DVVHVVPHQWV��RU�FRPSOHWHG�DQ
DVVHVVPHQW�VSHFLILF�WR�WKHLU�OHJDF\�PDMRU��+RZHYHU��RQH�UHFRPPHQGDWLRQ�ZRXOG�EH�WR�KDYH
DGYLVRUV�FRQWLQXH�WR�HPSKDVL]H�WKH�QHHG�WR�WDNH�WKH�DVVHVVPHQW����VRPHWKLQJ�WKH�8QGHUJUDGXDWH
$IIDLUV�&RPPLWWHH�&KDLU�LV�ZRUNLQJ�LQFUHDVLQJ�KLV�HIIRUWV�RQ�WKH�����������$VVHVVPHQW�&\FOH�
)XUWKHUPRUH��ZH�DUH�FRQVLGHULQJ�LQFRUSRUDWLQJ�WKLV�SUH�WHVW�LQVWUXPHQW�LQWR�RXU�(19,����DQG
(19,����VHFWLRQV�WR�JXDUDQWHH�SUH�WHVW�FDSWXUH�

5HIOHFWLRQV�1RWHV���7ZR�VLJQLILFDQW�KXUGOHV�VWDQG�LQ�WKH�ZD\�RI�HIIHFWLYH�DVVHVVPHQW��DQG
QHLWKHU�DUH�LQ�FRQWURO�RI�WKH�'HSDUWPHQW�RI�(DUWK�	�(QYLURQPHQWDO�6\VWHPV��)LUVW��VLQFH�ILUVW��DQG
VHFRQG�\HDU�DGYLVLQJ�LV�QRZ�WKH�SXUYLHZ�RI�WKH�8QLYHUVLW\�&ROOHJH��WKH�'HSDUWPHQW�KDV�YHU\�OLWWOH
LQLWLDO�FRQWDFW�ZLWK�ILUVW�\HDU�PDMRUV��PDNLQJ�LW�WRXJK�WR�JHW�WKHP�WR�WDNH�WKH�DVVHVVPHQW�SUH�WHVW�
7KH�8QGHUJUDGXDWH�$VVHVVPHQW�&RRUGLQDWRU�KDV�DVNHG�WKH�8QLYHUVLW\�&ROOHJH�DGYLVRUV�WR�UHPLQG
ILUVW�\HDU�PDMRUV�WR�WDNH�WKH�WHVW��EXW�LW�LV�KDUG�WR�PDQGDWH�WKH\�GR�VR��7KH�VHFRQG�PDMRU�KXUGOH
UHODWHV�WR�WKLV�LVVXH��7KHUH�LV�QR�ZD\�WR�PDQGDWH�VWXGHQWV�FRPSOHWH�DQ�DVVHVVPHQW��7KH
GHSDUWPHQWDO�8QGHUJUDGXDWH�$VVHVVPHQW�&RRUGLQDWRU�KDV�FRQWDFW�WKH�8QLYHUVLW\�$VVHVVPHQW
FHQWHU�WR�DVN�DERXW�WKLV�DQG�ZDV�UHGLUHFWHG�WR�WKH�UHJLVWUDU��7KH�UHJLVWUDU�LQGLFDWHG�WKDW�VXFK�D
KROG��RQH�EHIRUH�UHJLVWUDWLRQ�IRU�VHFRQG�VHPHVWHU�IUHVKPDQ�\HDU��DQG�DQRWKHU�EHIRUH�JUDGXDWLRQ
FKHFNRXW��ZRXOG�EH�YHU\�GLIILFXOW��RU�SHUKDSV�LPSRVVLEOH�WR�LPSOHPHQW�
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�

3K\VLFDO�DQG�&XOWXUDO�,QWHUFRQQHFWHGQHVV��FRUH�
8QGHUVWDQG�WKH�LQWHUFRQQHFWHGQHVV�RI�HFRORJLFDO�V\VWHPV�WR�WKH�SK\VLFDO�DQG�FXOWXUDO�ZRUOG

,QWHUFRQQHFWHGQHVV
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�WKH
LQWHUFRQQHFWHGQHVV�RI
HFRORJLFDO�V\VWHPV�WR�WKH
SK\VLFDO�DQG�FXOWXUDO�ZRUOGV

0HDVXUH��7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��3UH�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�ILUVW�DGYLVRU�PHHWLQJ�XSRQ�GHFODUDWLRQ�DV�D
PDMRU��3RVW�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�VWXGHQW¶V�FRQYHQLHQFH�LQ�WKH�VHPHVWHU�RI�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�8QGHUJUDGXDWH�$IIDLUV
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�6SULQJ�VHPHVWHU��3RVW�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�WKH�VDPH
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�)DOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���&RQFHQWUDWLRQ�$GYLVRU

)LQGLQJV�IRU�7HVW �

6XPPDU\�RI�)LQGLQJV��7KH�UHVXOWV�RI�WKH�����������DVVHVVPHQW�F\FOH�IRU�RXU
�,QWHUFRQQHFWHGQHVV��SURJUDP�RXWFRPH�VKRZ�JUHDWHU�VXEMHFW�PDVWHU\�IRU�VWXGHQWV�ZKR�KDYH
FRPSOHWHG�WKH�FRXUVHV�ZKLFK�PDS�WR�WKLV�RXWFRPH��$V�ERWK�RI�WKHVH�FRUH�FRXUVHV��(19,����DQG
(19,�����IRFXV�RQ�WKH�LQWHUGLVFLSOLQDU\�QDWXUH�RI�(QYLURQPHQWDO�6FLHQFH��DQG�DUH�UHTXLUHG�IRU�DOO
RXU�PDMRUV��ZH�DVVHVV�WKHVH�JRDOV�XVLQJ�D�WHVW�LQVWUXPHQW�PHDVXUHG�DW�YDULRXV�VWDJHV�GXULQJ�WKH
GHJUHH�SURJUDP��,Q�HYHU\�FDVH�WKH�VWXGHQWV�ZKR�FRPSOHWHG�ERWK�FRUH�FRXUVHV����VWXGHQWV�DUH�LQ
WKLV�FDWHJRU\��VFRUHG�KLJKHU�RQ�WKH�DVVHVVPHQW�SRVW�WHVW�WKDQ�WKH�SUH�WHVW��ZLWK�DQ�LQFUHDVHG
DYHUDJH�VFRUH�RI�����

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV���5HVSRQVH�RQ�WKH�LQVWUXPHQW�UHPDLQV�ORZ��GHVSLWH�VLJQLILFDQW�HIIRUW�WR
HQJDJH�PDMRUV��6RPH�RI�WKLV�LV�GXH�WR�WKH�IDFW�WKDW�VWXGHQWV�IURP�OHJDF\�SURJUDPV��H�J��
�*HRORJ\��RU��*HRJUDSK\��PDMRUV��HLWKHU�GLG�QRW�FRPSOHWH�DVVHVVPHQWV��RU�FRPSOHWHG�DQ
DVVHVVPHQW�VSHFLILF�WR�WKHLU�OHJDF\�PDMRU��+RZHYHU��RQH�UHFRPPHQGDWLRQ�ZRXOG�EH�WR�KDYH
DGYLVRUV�FRQWLQXH�WR�HPSKDVL]H�WKH�QHHG�WR�WDNH�WKH�DVVHVVPHQW����VRPHWKLQJ�WKH�8QGHUJUDGXDWH
$IIDLUV�&RPPLWWHH�&KDLU�LV�ZRUNLQJ�LQFUHDVLQJ�KLV�HIIRUWV�RQ�WKH�����������$VVHVVPHQW�&\FOH�
)XUWKHUPRUH��ZH�DUH�FRQVLGHULQJ�LQFRUSRUDWLQJ�WKLV�SUH�WHVW�LQVWUXPHQW�LQWR�RXU�(19,����DQG
(19,����VHFWLRQV�WR�JXDUDQWHH�SUH�WHVW�FDSWXUH�

5HIOHFWLRQV�1RWHV���7ZR�VLJQLILFDQW�KXUGOHV�VWDQG�LQ�WKH�ZD\�RI�HIIHFWLYH�DVVHVVPHQW��DQG
QHLWKHU�DUH�LQ�FRQWURO�RI�WKH�'HSDUWPHQW�RI�(DUWK�	�(QYLURQPHQWDO�6\VWHPV��)LUVW��VLQFH�ILUVW��DQG
VHFRQG�\HDU�DGYLVLQJ�LV�QRZ�WKH�SXUYLHZ�RI�WKH�8QLYHUVLW\�&ROOHJH��WKH�'HSDUWPHQW�KDV�YHU\�OLWWOH
LQLWLDO�FRQWDFW�ZLWK�ILUVW�\HDU�PDMRUV��PDNLQJ�LW�WRXJK�WR�JHW�WKHP�WR�WDNH�WKH�DVVHVVPHQW�SUH�WHVW�
7KH�8QGHUJUDGXDWH�$VVHVVPHQW�&RRUGLQDWRU�KDV�DVNHG�WKH�8QLYHUVLW\�&ROOHJH�DGYLVRUV�WR�UHPLQG
ILUVW�\HDU�PDMRUV�WR�WDNH�WKH�WHVW��EXW�LW�LV�KDUG�WR�PDQGDWH�WKH\�GR�VR��7KH�VHFRQG�PDMRU�KXUGOH
UHODWHV�WR�WKLV�LVVXH��7KHUH�LV�QR�ZD\�WR�PDQGDWH�VWXGHQWV�FRPSOHWH�DQ�DVVHVVPHQW��7KH
GHSDUWPHQWDO�8QGHUJUDGXDWH�$VVHVVPHQW�&RRUGLQDWRU�KDV�FRQWDFW�WKH�8QLYHUVLW\�$VVHVVPHQW
FHQWHU�WR�DVN�DERXW�WKLV�DQG�ZDV�UHGLUHFWHG�WR�WKH�UHJLVWUDU��7KH�UHJLVWUDU�LQGLFDWHG�WKDW�VXFK�D
KROG��RQH�EHIRUH�UHJLVWUDWLRQ�IRU�VHFRQG�VHPHVWHU�IUHVKPDQ�\HDU��DQG�DQRWKHU�EHIRUH�JUDGXDWLRQ
FKHFNRXW��ZRXOG�EH�YHU\�GLIILFXOW��RU�SHUKDSV�LPSRVVLEOH�WR�LPSOHPHQW�

�

'DWD�$QDO\VLV��FRUH�
8QGHUVWDQG�KRZ�WR�FROOHFW��DQDO\]H��LQWHUSUHW��TXDOLWDWLYH�DQG�TXDQWLWDWLYH�GDWD�FROOHFWHG�LQ�WKH�ILHOG�DQG�ODERUDWRU\

'DWD�$QDO\VLV
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�GDWD
FROOHFWLRQ��DQDO\VLV��DQG
LQWHUSUHW�TXDOLWDWLYH�DQG
TXDQWLWDWLYH�GDWD

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�(19,����ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�GDWD�FROOHFWLRQ�
DQDO\VLV��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV

7DUJHW�
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�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(19,����LV�RIIHUHG�LQ�WKH�VSULQJ�VHPHVWHU��3URMHFWV�ZLOO�EH
FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19L�����,QVWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�3URMHFW �

6XPPDU\�RI�)LQGLQJV��6WXGHQWV�LQ�(19,������&RQVHUYDWLRQ�DQG�6XVWDLQDELOLW\��RXU��FXOPLQDWLQJ
H[SHULHQFH��FRXUVH�DUH�UHTXLUHG�WR�FRPSOHWH�D�SHUVRQDO�UHVHDUFK�SURMHFW�ZKLFK�FRQVLVWV�RI�D
UHTXLUHPHQW�WR�FROOHFW��DQDO\]H��LQWHUSUHW��DQG�SUHVHQW��RUDOO\�DQG�LQ�ZULWWHQ�IRUP��D�ILQDO�SURMHFW�

2QH�RI�WKH�EHQHILFLDO�DVSHFWV�RI�KDYLQJ�(19,����DV�RXU�FXOPLQDWLQJ�H[SHULHQFH�FRXUVH�LV�WKDW�ZH
DUH�DEOH�WR�FRPSDUH�KRZ�RXU�VWXGHQWV�GR�FRPSDUHG�ZLWK�QRQ�PDMRUV�ZKR�DUH�DOVR�DOORZHG�WR�WDNH
WKH�FRXUVH��)RU�WKH�6SULQJ������VHPHVWHU��(19,����LV�RIIHUHG�DQQXDOO\�HYHU\�VSULQJ��%6�LQ�(DUWK
	�(QYLURQPHQWDO�6FLHQFHV��%6�LQ�((6��PDMRUV�RXWSHUIRUPHG�WKHLU�QRQ�PDMRU�FROOHDJXHV�LQ�WHUPV
RI�ILQDO�JUDGHV�

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV���7KH�UHFRPPHQGDWLRQ�LV�WR�FRQWLQXH�RIIHULQJ�(19,����DV�D�FXOPLQDWLQJ
H[SHULHQFH�FRXUVH��2QH�LVVXH�LV�WKH�RQOLQH�YHUVLRQ�RI�(19,�����ZKLFK�WKH�GHSDUWPHQW�KDV�GHFLGHG
VKRXOG�QRW�EH�DYDLODEOH�WR�0DMRUV�LQ�WKH�%6�RU�%$�SURJUDPV�LQ�WKH�GHSDUWPHQW��+RZHYHU��NHHSLQJ
RXU�VWXGHQWV�RXW�RI�WKDW�FODVV�KDV�SURYHQ�GLIILFXOW��SDUWLFXODUO\�VLQFH�WKHUH�LV�QR�DGYLVLQJ�KROG�RQ
XSSHUFODVVPHQ
V�UHJLVWUDWLRQ�

5HIOHFWLRQV�1RWHV��

�

(QYLURQPHQW�DQG�&XOWXUH
&RPSUHKHQG�KRZ�WKH�HQYLURQPHQW�FRQWULEXWHV�WR�WKH�FRQVWUXFW�RI�FXOWXUHV�DQG�VRFLHWLHV�ZRUOGZLGH

(QYULRQPHQW�DQG
&XOWXUH
'HPRQVWUDWH�D
FRPSUHKHQVLRQ�RI�KRZ�WKH
HQYULRQPHQW�FRQWULEXWHV�WR
D�FRQVWUXFWLRQ�RI�FXOWXUHV
DQG�VRFLHWLHV�ZRUOGZLGH

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�$GYLVRU �

6XPPDU\�RI�)LQGLQJV��$GYLVRUV�FHUWLILHG�DOO�JUDGXDWLQJ�VHQLRUV�PHW�WKHVH�UHTXLUHPHQWV�

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

&RPPXQLFDWLRQ��FRUH�
(IIHFWLYHO\�V\QWKHVL]H�DQG�FRPPXQLFDWH�UHVHDUFK�ILQGLQJV�ERWK�RUDOO\�DQG�LQ�ZULWLQJ

&RPPXQLFDWLRQ
'HPRQVWUDWH�WKH�DELOLW\�WR
V\QWKHVL]H�DQG
FRPPXQLFDWH�UHVHDUFK

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�
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�

ILQGLQJV�ERWK�RUDOO\�DQG�LQ
ZULWLQJ

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�(19,����ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�GDWD�FROOHFWLRQ�
DQDO\VLV��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(19,����LV�RIIHUHG�LQ�WKH�VSULQJ�VHPHVWHU��3URMHFWV�ZLOO�EH
FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19L�����,QVWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�3URMHFW �

6XPPDU\�RI�)LQGLQJV��7KH�LQVWUXFWRU��6XVDQ�%HUWD��RI�6SULQJ������(19,����VHFWLRQV�FHUWLILHG
WKDW�RI�WKH�DOO�((6�PDMRUV�ZKR�HQUROOHG�LQ�(19,�����FRPSOHWHG�WKH�FRPPXQLFDWLRQ�RXWFRPH�RI�RXU
DVVHVVPHQW�SODQ��*LYHQ�WKDW�DOO�(19,�����VWXGHQWV�PXVW�FROOHFW��LQWHUSUHW��DQG�DQDO\]H�RULJLQDO
GDWD�DV�SDUW�RI�WKHLU�SHUVRQDO�DQG�JURXS�UHVHDUFK�SURMHFWV�LQ�WKLV�FODVV��DQG�WKDW�WKH\�DOVR�KDYH�WR
SUHVHQW�WKHLU�UHVHDUFK�RUDOO\�DQG�DV�D�ZULWWHQ�UHSRUW��WKH�WDUJHW�DFKLHYHPHQW�ZDV�PHW��7KH\�DUH
JLYHQ�WKH�RSSRUWXQLW\�WR�SUHVHQW�WKHLU�ZRUN�DV�D�SRVWHU�SUHVHQWDWLRQ�DW�(DUWK�'D\�DV�ZHOO�

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV���&RQWLQXH�ZLWK�(19,����DV�LV�

5HIOHFWLRQV�1RWHV��

�

$GDSWDWLRQ��DQWKURSRORJ\�FRQFHQWUDWLRQ�
8QGHUVWDQG�KRZ�DGDSWDWLRQV�WR�HQYLURQPHQWV�VKDSH�KXPDQ�WUDLWV��ERWK�SK\VLFDO�DQG�EHKDYLRUDO��WKURXJK�WLPH�DQG�DFURVV�VSDFH

$GDSWDWLRQ
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�KXPDQ
SK\VLFDO�DQG�EHKDYLRUDO
DGDSWDWLRQ�WKURXJK�WLPH
DQG�VSDFH

0HDVXUH��3UH�3RVW�7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��$�SUH�WHVW�DGPLQLVWHUHG�WR�0DMRUV�GXULQJ�WKHLU�ILUVW�VHPHVWHU�RI�GHFODUDWLRQ�
DQG�D�SRVW�WHVW�DGPLQLVWHUHG�EHIRUH�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�DQG�SRVW�WHVWV�ZLOO�EH�DQDO\]HG�E\�WKH�8QGHUJUDGXDWH
$IIDLUV�&RPPLWWHH�DW�WKH�HQG�RI�HDFK�DFDGHPLF�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IILDULV�&RPPLWWHH

)LQGLQJV�IRU�3UH�3RVW�7HVW �

1R�)LQGLQJV�$GGHG

&XOWXUDO�'LYHUVLW\��DQWKURSRORJ\�FRQFHQWUDWLRQ�
5HFRJQL]H�KXPDQ�SK\VLFDO�DQG�FXOWXUDO�GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV�EHWZHHQ�SRSXODWLRQV

&XOWXUDO�'LYHUVLW\
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�KXPDQ
SK\VLFDO�DQG�FXOWXUDO
GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV
EHWZHHQ�SRSXODWLRQV

0HDVXUH��3UH�3RVW�7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��$�SUH�WHVW�DGPLQLVWHUHG�WR�0DMRUV�GXULQJ�WKHLU�ILUVW�VHPHVWHU�RI�GHFODUDWLRQ�
DQG�D�SRVW�WHVW�DGPLQLVWHUHG�EHIRUH�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�DQG�SRVW�WHVWV�ZLOO�EH�DQDO\]HG�E\�WKH�8QGHUJUDGXDWH
$IIDLUV�&RPPLWWHH�DW�WKH�HQG�RI�HDFK�DFDGHPLF�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IILDULV�&RPPLWWHH

)LQGLQJV�IRU�3UH�3RVW�7HVW �
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1R�)LQGLQJV�$GGHG

*HRJUDSKLF�3DWWHUQV��JHRJUDSK\�FRQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF�SDWWHUQV�DQG�LVVXHV�RI�RXU�WLPH�WKURXJK�WKH�XVH�RI�JHRJUDSKLF�UHSUHVHQWDWLRQV

*HRJUDSKLF�SDWWHUQV
'HPRQVWUDWH�DQG
XQGHUVWDQGLQJ�RI
JHRJUDSKLF�SDWWHUQV�DQG
LVVXHV�WKURXJK�WKH�XVH�RI
JHRJUDSKLF�UHSUHVHQWDWLRQV

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�$GYLVRU �

1R�)LQGLQJV�$GGHG

*HR�VSDWLDO�DQDO\VLV��*,6FLHQFH�	�JHRJUDSK\�FRQFHQWUDWLRQV�
$SSO\�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV��5HPRWH�6HQVLQJ��DQG�TXDQWLWDWLYH�DQDO\VLV�WR�XQFRYHU�KXPDQ�DQG�HQYLURQPHQWDO�SURFHVVHV
ZKLFK�FUHDWH�SDWWHUQV�LQ�WKH�ODQGVFDSH

*HR�VSDWLDO�DQDO\VLV
'HPRQVWUDWH�WKH�DELOLW\�WR
XVH�*,6��UHPRWH�VHQVLQJ�
DQG�TXDQWLWDWLYH�DQDO\VLV
WR�XQGHUVWDQG�KXPDQ�DQG
HQYLURQPHQWDO�SURFHVVHV
ZKLFK�FUHDWH�SDWWHUQV�RQ
WKH�ODQGVFDSH

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�$GYLVRU �

1R�)LQGLQJV�$GGHG

*HRJUDSKLF�0RGHOLQJ��*,6FLHQFH�FRQFHQWUDWLRQ�
8QGHUVWDQG�FRPPRQO\�HPSOR\HG�JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV��DQG�DSSO\�WKHP�DSSURSULDWHO\�WR�VXJJHVW�VROXWLRQV�WR�UHDO�
ZRUOG�SUREOHPV

*HRJUDSKLF�PRGHOLQJ
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI
JHRJUDSKLF�GDWD�PRGHOV
DQG�DOJRULWKPV�DQG�DSSO\
WKHP�WR�UHDO�ZRUOG
SUREOHPV

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�HDFK�FRXUVH�ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�WKH�XVH�RI
JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV�DQG�WKHLU�DSSOLFDWLRQ��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH
LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3URMHFWV�ZLOO�EH�FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����DQG
����LQVWUXFWRUV�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH
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� WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�3URMHFW �

1R�)LQGLQJV�$GGHG

*HRJUDSKLF�3UREOHP
6ROYLQJ��*HRJUDSK\
&RQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF
SDWWHUQV�DQG�LVVXHV�RI�RXU
WLPH�WKURXJK�WKH�XVH�RI
JHRJUDSKLF�UHSUHVHQWDWLRQV

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�HDFK�FRXUVH�ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�WKH�XVH�RI�FULWLFDO
WKLQNLQJ�WHFKQLTXHV�LQ�WKH�JHRJUDSKLF�FRQWH[W�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�DQG�SURYLGH
LQIRUPDWLRQ�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3URMHFWV�KRPHZRUN�ZLOO�EH�FROOHFWHG�DQG�HYDOXDWHG�E\�WKH
(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU
EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19,����,QWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�3URMHFW �

1R�)LQGLQJV�$GGHG

2YHUDOO�5HFRPPHQGDWLRQV

2YHUDOO�UHFRPPHQGDWLRQV�DUH�WR�FRQWLQXH�WR�FROOHFW�DVVHVVPHQW�GDWD�WR�HYDOXDWH�RXU�PDMRU�FRUH��DQG�WR�H[SDQG�WKH
DVVHVVPHQW�GDWD�FROOHFWLRQ�EH\RQG�WKH�LWHPV�DVVHVVHG�IRU�WKH����������&\FOH��,Q�PDQ\�UHVSHFWV�WKH�*HRVFLHQFHV
FRQFHQWUDWLRQ�UHPDLQV�DKHDG�RI�PRVW�RI�RXU�RWKHU�FRQFHQWUDWLRQV�JLYHQ�WKH�ORQJVWDQGLQJ�HQWUDQFH�H[LW�H[DP�PRGHO�
$QRWKHU�UHFRPPHQGDWLRQ�ZRXOG�EH�WR�ZRUN�WR�HQKDQFH�UHVSRQVH�UDWH�IRU�WKH�FRUH�DVVHVVPHQW�IRU�WKH����� ����
F\FOH��7KLV�ZLOO�LQYROYH�JUHDWHU�FROODERUDWLRQ�EHWZHHQ�DGYLVRUV��WKH�DGYLVRUV�RI�WKH�8QLYHUVLW\�&ROOHJH��DQG�WKH
'HSDUWPHQW�RI�(DUWK�	�(QYLURQPHQWDO�6\VWHPV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�&KDLUSHUVRQ�

2YHUDOO�5HIOHFWLRQ

8OWLPDWHO\��WKH�LQLWLDO�PDMRU�FRUHIRFXVHG�DVVHVVPHQW�HIIRUW�ZH�DWWHPSWHG�WKLV�\HDU�GRHV�DSSHDU�WR�LQGLFDWH�WKDW�DOO
UHVSRQGLQJ�VWXGHQWV�GR�DSSHDU�WR�VKRZ�OHDUQLQJ�JDLQV�ZKHQ�FRPSOHWLQJ�ERWK�FRXUVHV�RI�WKH�FRPPRQ�FRUH��DFKLHYLQJ
KLJKHU�VFRUHV�RQ�WKH�DVVHVVPHQW�LQVWUXPHQW�WKDQ�VWXGHQWV�ZKR�KDG�QRW�\HW�FRPSOHWHG�WKH�FRUH�FRXUVHV��
)XUWKHUPRUH��+(6�VWXGHQWV�DVVHVVHG�GXULQJ�WKLV�F\FOH�DSSHDU�WR�LQGLFDWH�WKDW�JUDGXDWLQJ�VHQLRUV
SHUIRUP�PXFK�EHWWHU�RQ�WKHLU�H[LW�H[DP�WKDQ�LQFRPLQJ�ILUVW \HDU�VWXGHQWV��VHQLRUV�HDUQ�D�����KLJKHU�JUDGH��RQ
DYHUDJH��RQ�WKH�HQWU\�H[LW�DVVHVVPHQW�LQVWUXPHQW���

7KH�FRUH�DVVHVVPHQW�DV�LPSOHPHQWHG�IRU�WKLV�DVVHVVPHQW�F\FOH�KDG�VRPH�VKRUWFRPLQJV��FKLHI�RI�ZKLFK�FRQWLQXHV�WR�EH
UHVSRQVH�UDWH��7KLV�ZLOO�QHHG�WR�EH�DGGUHVVHG�E\�FORVHU�ZRUN�ZLWK�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�&KDLUSHUVRQ
DQG�WKH�FRQFHQWUDWLRQ�DGYLVRUV��DOWKRXJK�WZR�KXUGOHV�VWDQG�LQ�WKH�ZD\������8QLYHUVLW\�&ROOHJH�DGYLVRUV�QRZ�KRZ�PRUH
FRQWDFW�ZLWK�RXU�ILUVW\HDU�VWXGHQWV�LQ�DQ�DGYLVRU\�FDSDFLW\�WKDQ�GHSDUWPHQWDO�DGYLVRUV�GR��DQG�����WKHUH�LV�QR�ZD\�WR
UHTXLUH�UHVSRQVH�IRUPDOO\�WR�WKHVH�DVVHVVPHQW�HIIRUWV��KXUWLQJ�UHVSRQVH�UDWH�

$QRWKHU�LWHP�ZKLFK�ZLOO�EHFRPH�OHVV�DQG�OHVV�RI�DQ�LVVXH�DV�VWXGHQWV�LQ�RXU�OHJDF\�PDMRUV�FRPSOHWH�WKHLU�GHJUHH
SURJUDPV��ZH�FXUUHQWO\�KDYH�RQO\���XQGHUJUDGXDWH�VWXGHQWV�ZRUNLQJ�WR�FRPSOHWH�D�OHJDF\�PDMRU��*HRORJ\�
$QWKURSRORJ\��RU�*HRJUDSK\���)RU�WKH����� �����$VVHVVPHQW�&\FOH�ZH�ZLOO�QHHG�WR�FRQWLQXH�WR�LPSOHPHQW�RXU
DVVHVVPHQW�SODQ��H[SDQGLQJ�WR�FROOHFW�GDWD�DQG�FRPSOHWH�DVVHVVPHQWV�IRU�RXU�RWKHU�SURJUDP�RXWFRPHV�

$FWLRQ�3ODQ
$FWLRQV
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�

$FWLRQ�3ODQ

2XWFRPH

$FWLRQ�3ODQ $FWLRQ��5HFRPPHQGDWLRQV �

7KLV�$FWLRQ�LV�DVVRFLDWHG�ZLWK�WKH�IROORZLQJ�)LQGLQJV
1R�VXSSRUWLQJ�)LQGLQJV�KDYH�EHHQ�OLQNHG�WR�WKLV�$FWLRQ�

�

$FWLRQ�'HWDLOV��2YHUDOO�UHFRPPHQGDWLRQV�DUH�WR�FRQWLQXH�WR�FROOHFW�DVVHVVPHQW�GDWD�WR�HYDOXDWH
RXU�PDMRU�FRUH��DQG�WR�H[SDQG�WKH�DVVHVVPHQW�GDWD�FROOHFWLRQ�EH\RQG�WKH�LWHPV�DVVHVVHG�IRU�WKH
����������&\FOH��:H�ZLOO�DOVR�FRQVLGHU�FKDQJLQJ�ZKHQ�VWXGHQWV�DUH�JLYHQ�SUH��DQG�SRVW�
DVVHVVPHQW�WHVWV��EXW�WKLV�LV�GLIILFXOW�JLYHQ�WKH�ODFN�RI�QHZ�PDMRU�FRQWDFW�GXH�WR�8QLYHUVLW\�&ROOHJH
$GLYLVLQJ�

$QRWKHU�UHFRPPHQGDWLRQ�ZRXOG�EH�WR�ZRUN�FRQWLQXH�WR�HQKDQFH�UHVSRQVH�UDWH�IRU�WKH�FRUH
DVVHVVPHQW��7KLV�ZLOO�LQYROYH�JUHDWHU�FROODERUDWLRQ�EHWZHHQ�8QLYHUVLW\�&ROOHJH�DGYLVRUV�DQG�WKH
8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�&KDLUSHUVRQ�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH��

.H\�5HVSRQVLEOH�3HUVRQQHO��7KH�RQO\�SHUVRQ�UHVSRQVLEOH�IRU�DQ\WKLQJ�KDYLQJ�WR�GR�ZLWK
$VVHVVPHQW�LV�6WHSKHQ�$OGULFK�

0HDVXUHV�

5HVRXUFH�$OORFDWLRQV�

3ULRULW\�

�

6WDWXV�5HSRUW
$FWLRQ�6WDWXVHV

$FWLRQ�3ODQ

2XWFRPH

$FWLRQ�3ODQ $FWLRQ��5HFRPPHQGDWLRQV �

�

$FWLRQ�'HWDLOV��2YHUDOO�UHFRPPHQGDWLRQV�DUH�WR�FRQWLQXH�WR�FROOHFW�DVVHVVPHQW�GDWD�WR�HYDOXDWH
RXU�PDMRU�FRUH��DQG�WR�H[SDQG�WKH�DVVHVVPHQW�GDWD�FROOHFWLRQ�EH\RQG�WKH�LWHPV�DVVHVVHG�IRU�WKH
����������&\FOH��:H�ZLOO�DOVR�FRQVLGHU�FKDQJLQJ�ZKHQ�VWXGHQWV�DUH�JLYHQ�SUH��DQG�SRVW�
DVVHVVPHQW�WHVWV��EXW�WKLV�LV�GLIILFXOW�JLYHQ�WKH�ODFN�RI�QHZ�PDMRU�FRQWDFW�GXH�WR�8QLYHUVLW\�&ROOHJH
$GLYLVLQJ�

$QRWKHU�UHFRPPHQGDWLRQ�ZRXOG�EH�WR�ZRUN�FRQWLQXH�WR�HQKDQFH�UHVSRQVH�UDWH�IRU�WKH�FRUH
DVVHVVPHQW��7KLV�ZLOO�LQYROYH�JUHDWHU�FROODERUDWLRQ�EHWZHHQ�8QLYHUVLW\�&ROOHJH�DGYLVRUV�DQG�WKH
8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�&KDLUSHUVRQ�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH��

.H\�5HVSRQVLEOH�3HUVRQQHO��7KH�RQO\�SHUVRQ�UHVSRQVLEOH�IRU�DQ\WKLQJ�KDYLQJ�WR�GR�ZLWK
$VVHVVPHQW�LV�6WHSKHQ�$OGULFK�

0HDVXUHV�

5HVRXUFH�$OORFDWLRQV�
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3ULRULW\�

6WDWXV�IRU�5HFRPPHQGDWLRQV �

&XUUHQW�6WDWXV��&RPSOHWHG

5HVRXUFH�$OORFDWLRQ�V��6WDWXV�

1H[W�6WHSV�$GGLWLRQDO�,QIRUPDWLRQ��5HVSRQVH�UDWHV�IRU�RXU�FRUH�DVVHVVPHQW�LQVWUXPHQW�ZHUH
ORZ��:H�ZLOO�ZRUN�WR�LPSURYH�WKHP�

6WDWXV�6XPPDU\

1R�WH[W�VSHFLILHG

6XPPDU\�RI�1H[W�6WHSV

1R�WH[W�VSHFLILHG

3URJUDP�2XWFRPHV�$VVHVVPHQW
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����������$VVHVVPHQW�&\FOH

$VVHVVPHQW�3ODQ
2XWFRPHV�DQG�0HDVXUHV

%$�%6�LQ�+XPDQ�	�(QYLURQPHQWDO�6\VWHPV�2XWFRPH�6HW

,QWHUGLVFLSOLQDU\��FRUH�
7R�XQGHUVWDQG�WKDW�HQYLURQPHQWDO�LVVXHV�DUH�IXQGDPHQWDOO\�LQWHUGLVFLSOLQDU\

,QWHUGLVFLSOLQDU\
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�WKDW
HQYLURQPHQWDO�LVVXHV�DUH
IXQGDPHQWDOO\
LQWHUGLVFLSOLQDU\

0HDVXUH��7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��3UH�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�ILUVW�DGYLVRU�PHHWLQJ�XSRQ�GHFODUDWLRQ�DV�D
PDMRU��3RVW�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�VWXGHQW¶V�FRQYHQLHQFH�LQ�WKH�VHPHVWHU�RI�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�8QGHUJUDGXDWH�$IIDLUV
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�6SULQJ�VHPHVWHU��3RVW�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�WKH�VDPH
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�)DOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���&RQFHQWUDWLRQ�$GYLVRU

3K\VLFDO�DQG�&XOWXUDO�,QWHUFRQQHFWHGQHVV��FRUH�
8QGHUVWDQG�WKH�LQWHUFRQQHFWHGQHVV�RI�HFRORJLFDO�V\VWHPV�WR�WKH�SK\VLFDO�DQG�FXOWXUDO�ZRUOG

,QWHUFRQQHFWHGQHVV
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�WKH
LQWHUFRQQHFWHGQHVV�RI
HFRORJLFDO�V\VWHPV�WR�WKH
SK\VLFDO�DQG�FXOWXUDO�ZRUOGV

0HDVXUH��7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��3UH�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�ILUVW�DGYLVRU�PHHWLQJ�XSRQ�GHFODUDWLRQ�DV�D
PDMRU��3RVW�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�VWXGHQW¶V�FRQYHQLHQFH�LQ�WKH�VHPHVWHU�RI�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�8QGHUJUDGXDWH�$IIDLUV
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�6SULQJ�VHPHVWHU��3RVW�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�WKH�VDPH
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�)DOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���&RQFHQWUDWLRQ�$GYLVRU

'DWD�$QDO\VLV��FRUH�
8QGHUVWDQG�KRZ�WR�FROOHFW��DQDO\]H��LQWHUSUHW��TXDOLWDWLYH�DQG�TXDQWLWDWLYH�GDWD�FROOHFWHG�LQ�WKH�ILHOG�DQG�ODERUDWRU\

'DWD�$QDO\VLV
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�GDWD
FROOHFWLRQ��DQDO\VLV��DQG
LQWHUSUHW�TXDOLWDWLYH�DQG
TXDQWLWDWLYH�GDWD

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�(19,����ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�GDWD�FROOHFWLRQ�
DQDO\VLV��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(19,����LV�RIIHUHG�LQ�WKH�VSULQJ�VHPHVWHU��3URMHFWV�ZLOO�EH
FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19L�����,QVWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

3URJUDP�2XWFRPHV�$VVHVVPHQW
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�

(QYLURQPHQW�DQG�&XOWXUH
&RPSUHKHQG�KRZ�WKH�HQYLURQPHQW�FRQWULEXWHV�WR�WKH�FRQVWUXFW�RI�FXOWXUHV�DQG�VRFLHWLHV�ZRUOGZLGH

(QYULRQPHQW�DQG
&XOWXUH
'HPRQVWUDWH�D
FRPSUHKHQVLRQ�RI�KRZ�WKH
HQYULRQPHQW�FRQWULEXWHV�WR
D�FRQVWUXFWLRQ�RI�FXOWXUHV
DQG�VRFLHWLHV�ZRUOGZLGH

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

&RPPXQLFDWLRQ��FRUH�
(IIHFWLYHO\�V\QWKHVL]H�DQG�FRPPXQLFDWH�UHVHDUFK�ILQGLQJV�ERWK�RUDOO\�DQG�LQ�ZULWLQJ

&RPPXQLFDWLRQ
'HPRQVWUDWH�WKH�DELOLW\�WR
V\QWKHVL]H�DQG
FRPPXQLFDWH�UHVHDUFK
ILQGLQJV�ERWK�RUDOO\�DQG�LQ
ZULWLQJ

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�(19,����ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�GDWD�FROOHFWLRQ�
DQDO\VLV��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(19,����LV�RIIHUHG�LQ�WKH�VSULQJ�VHPHVWHU��3URMHFWV�ZLOO�EH
FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19L�����,QVWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

$GDSWDWLRQ��DQWKURSRORJ\�FRQFHQWUDWLRQ�
8QGHUVWDQG�KRZ�DGDSWDWLRQV�WR�HQYLURQPHQWV�VKDSH�KXPDQ�WUDLWV��ERWK�SK\VLFDO�DQG�EHKDYLRUDO��WKURXJK�WLPH�DQG�DFURVV�VSDFH

$GDSWDWLRQ
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�KXPDQ
SK\VLFDO�DQG�EHKDYLRUDO
DGDSWDWLRQ�WKURXJK�WLPH
DQG�VSDFH

0HDVXUH��3UH�3RVW�7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��$�SUH�WHVW�DGPLQLVWHUHG�WR�0DMRUV�GXULQJ�WKHLU�ILUVW�VHPHVWHU�RI�GHFODUDWLRQ�
DQG�D�SRVW�WHVW�DGPLQLVWHUHG�EHIRUH�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�DQG�SRVW�WHVWV�ZLOO�EH�DQDO\]HG�E\�WKH�8QGHUJUDGXDWH
$IIDLUV�&RPPLWWHH�DW�WKH�HQG�RI�HDFK�DFDGHPLF�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IILDULV�&RPPLWWHH

&XOWXUDO�'LYHUVLW\��DQWKURSRORJ\�FRQFHQWUDWLRQ�
5HFRJQL]H�KXPDQ�SK\VLFDO�DQG�FXOWXUDO�GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV�EHWZHHQ�SRSXODWLRQV

&XOWXUDO�'LYHUVLW\
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�KXPDQ
SK\VLFDO�DQG�FXOWXUDO
GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV
EHWZHHQ�SRSXODWLRQV

0HDVXUH��3UH�3RVW�7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��$�SUH�WHVW�DGPLQLVWHUHG�WR�0DMRUV�GXULQJ�WKHLU�ILUVW�VHPHVWHU�RI�GHFODUDWLRQ�
DQG�D�SRVW�WHVW�DGPLQLVWHUHG�EHIRUH�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�DQG�SRVW�WHVWV�ZLOO�EH�DQDO\]HG�E\�WKH�8QGHUJUDGXDWH
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$IIDLUV�&RPPLWWHH�DW�WKH�HQG�RI�HDFK�DFDGHPLF�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IILDULV�&RPPLWWHH

*HRJUDSKLF�3DWWHUQV��JHRJUDSK\�FRQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF�SDWWHUQV�DQG�LVVXHV�RI�RXU�WLPH�WKURXJK�WKH�XVH�RI�JHRJUDSKLF�UHSUHVHQWDWLRQV

*HRJUDSKLF�SDWWHUQV
'HPRQVWUDWH�DQG
XQGHUVWDQGLQJ�RI
JHRJUDSKLF�SDWWHUQV�DQG
LVVXHV�WKURXJK�WKH�XVH�RI
JHRJUDSKLF�UHSUHVHQWDWLRQV

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

*HR�VSDWLDO�DQDO\VLV��*,6FLHQFH�	�JHRJUDSK\�FRQFHQWUDWLRQV�
$SSO\�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV��5HPRWH�6HQVLQJ��DQG�TXDQWLWDWLYH�DQDO\VLV�WR�XQFRYHU�KXPDQ�DQG�HQYLURQPHQWDO�SURFHVVHV
ZKLFK�FUHDWH�SDWWHUQV�LQ�WKH�ODQGVFDSH

*HR�VSDWLDO�DQDO\VLV
'HPRQVWUDWH�WKH�DELOLW\�WR
XVH�*,6��UHPRWH�VHQVLQJ�
DQG�TXDQWLWDWLYH�DQDO\VLV
WR�XQGHUVWDQG�KXPDQ�DQG
HQYLURQPHQWDO�SURFHVVHV
ZKLFK�FUHDWH�SDWWHUQV�RQ
WKH�ODQGVFDSH

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

*HRJUDSKLF�0RGHOLQJ��*,6FLHQFH�FRQFHQWUDWLRQ�
8QGHUVWDQG�FRPPRQO\�HPSOR\HG�JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV��DQG�DSSO\�WKHP�DSSURSULDWHO\�WR�VXJJHVW�VROXWLRQV�WR�UHDO�
ZRUOG�SUREOHPV

*HRJUDSKLF�PRGHOLQJ
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI
JHRJUDSKLF�GDWD�PRGHOV
DQG�DOJRULWKPV�DQG�DSSO\
WKHP�WR�UHDO�ZRUOG
SUREOHPV

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�HDFK�FRXUVH�ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�WKH�XVH�RI
JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV�DQG�WKHLU�DSSOLFDWLRQ��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH
LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3URMHFWV�ZLOO�EH�FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����DQG
����LQVWUXFWRUV�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH
WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

*HRJUDSKLF�3UREOHP
6ROYLQJ��*HRJUDSK\
&RQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

3URJUDP�2XWFRPHV�$VVHVVPHQW
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SDWWHUQV�DQG�LVVXHV�RI�RXU
WLPH�WKURXJK�WKH�XVH�RI
JHRJUDSKLF�UHSUHVHQWDWLRQV

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�HDFK�FRXUVH�ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�WKH�XVH�RI�FULWLFDO
WKLQNLQJ�WHFKQLTXHV�LQ�WKH�JHRJUDSKLF�FRQWH[W�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�DQG�SURYLGH
LQIRUPDWLRQ�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3URMHFWV�KRPHZRUN�ZLOO�EH�FROOHFWHG�DQG�HYDOXDWHG�E\�WKH
(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU
EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19,����,QWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

$VVHVVPHQW�)LQGLQJV
)LQGLQJ�SHU�0HDVXUH

%$�%6�LQ�+XPDQ�	�(QYLURQPHQWDO�6\VWHPV�2XWFRPH�6HW

,QWHUGLVFLSOLQDU\��FRUH�
7R�XQGHUVWDQG�WKDW�HQYLURQPHQWDO�LVVXHV�DUH�IXQGDPHQWDOO\�LQWHUGLVFLSOLQDU\

,QWHUGLVFLSOLQDU\
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�WKDW
HQYLURQPHQWDO�LVVXHV�DUH
IXQGDPHQWDOO\
LQWHUGLVFLSOLQDU\

0HDVXUH��7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��3UH�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�ILUVW�DGYLVRU�PHHWLQJ�XSRQ�GHFODUDWLRQ�DV�D
PDMRU��3RVW�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�VWXGHQW¶V�FRQYHQLHQFH�LQ�WKH�VHPHVWHU�RI�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�8QGHUJUDGXDWH�$IIDLUV
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�6SULQJ�VHPHVWHU��3RVW�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�WKH�VDPH
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�)DOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���&RQFHQWUDWLRQ�$GYLVRU

)LQGLQJV�IRU�7HVW �

6XPPDU\�RI�)LQGLQJV��7KH�UHVXOWV�RI�WKH�����������DVVHVVPHQW�F\FOH�IRU�RXU��,QWHUGLVFLSOLQDU\�
SURJUDP�RXWFRPH�VKRZ�FRQWLQXHG�VXEMHFW�PDVWHU\�IRU�VWXGHQWV�ZKR�KDYH�FRPSOHWHG�WKH�FRXUVHV
ZKLFK�PDS�WR�WKLV�RXWFRPH��$V�ERWK�RI�WKHVH�FRUH�FRXUVHV��(19,����DQG�(19,�����IRFXV�RQ�WKH
LQWHUGLVFLSOLQDU\�QDWXUH�RI�(QYLURQPHQWDO�6FLHQFH��DQG�DUH�UHTXLUHG�IRU�DOO�RXU�PDMRUV��ZH�DVVHVV
WKHVH�JRDOV�XVLQJ�D�WHVW�LQVWUXPHQW�PHDVXUHG�DW�YDULRXV�VWDJHV�GXULQJ�WKH�GHJUHH�SURJUDP��,Q
HYHU\�FDVH�WKH�VWXGHQWV�ZKR�FRPSOHWHG�ERWK�FRUH�FRXUVHV����VWXGHQWV�DUH�LQ�WKLV�FDWHJRU\�
LQFUHDVHG�WKHLU�VFRUH�RQ�WKH�DVVHVVPHQW�SRVW�WHVW�FRPSDUHG�ZLWK�WKH�SUH�WHVW��DQG�WKH�DYHUDJH
LPSURYHPHQW�ZDV�����

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV���5HVSRQVH�RQ�WKH�LQVWUXPHQW�FRQWLQXHV�WR�EH�ORZ��GHVSLWH�VLJQLILFDQW�HIIRUW
WR�HQJDJH�PDMRUV��'XULQJ�WKLV�DVVHVVPHQW�F\FOH��ZH�HPSOR\HG�WKH�DVVLVWDQFH�RI�8QLYHUVLW\
&ROOHJH�DGYLVRUV�WR�HQFRXUDJH�VWXGHQWV�WR�WDNH�SUH�FRUH�DVVHVVPHQW�LQVWUXPHQWV��DQG�GHSDUWPHQW
DGYLVRUV�WR�HQFRXUDJH�VWXGHQWV�WR�WDNH�SRVW�FRUH�DVVHVVPHQW�LQVWUXPHQWV��$QRWKHU
UHFRPPHQGDWLRQ�ZRXOG�EH�WR�UROO�RXW�WKH�SUH�WHVW�LQVWUXPHQW�LQWR�RXU�(19,����DQG�(19,���
VHFWLRQV�WR�JXDUDQWHH�SUH�WHVW�FDSWXUH��DQG�WR�PDNH�WKH�SRVW�WHVW�LQVWUXPHQW�SDUW�RI�(19,�����RXU
PDMRUV
�FXOPLQDWLQJ�H[SHULHQFH�FRXUVH��

5HIOHFWLRQV�1RWHV���7ZR�VLJQLILFDQW�KXUGOHV�VWDQG�LQ�WKH�ZD\�RI�HIIHFWLYH�DVVHVVPHQW��DQG
QHLWKHU�DUH�LQ�FRQWURO�RI�WKH�'HSDUWPHQW�RI�(DUWK�	�(QYLURQPHQWDO�6\VWHPV��)LUVW��VLQFH�ILUVW��DQG
VHFRQG�\HDU�DGYLVLQJ�LV�QRZ�WKH�SXUYLHZ�RI�WKH�8QLYHUVLW\�&ROOHJH��WKH�'HSDUWPHQW�KDV�YHU\�OLWWOH
LQLWLDO�FRQWDFW�ZLWK�ILUVW�\HDU�PDMRUV��PDNLQJ�LW�WRXJK�WR�JHW�WKHP�WR�WDNH�WKH�DVVHVVPHQW�SUH�WHVW�
7KH�8QGHUJUDGXDWH�$VVHVVPHQW�&RRUGLQDWRU�KDV�DVNHG�WKH�8QLYHUVLW\�&ROOHJH�DGYLVRUV�WR�UHPLQG
ILUVW�\HDU�PDMRUV�WR�WDNH�WKH�WHVW��EXW�LW�LV�KDUG�WR�PDQGDWH�WKH\�GR�VR��7KH�VHFRQG�PDMRU�KXUGOH
UHODWHV�WR�WKLV�LVVXH��7KHUH�LV�QR�ZD\�WR�PDQGDWH�VWXGHQWV�FRPSOHWH�DQ�DVVHVVPHQW��7KH
GHSDUWPHQWDO�8QGHUJUDGXDWH�$VVHVVPHQW�&RRUGLQDWRU�KDV�FRQWDFWHG�WKH�8QLYHUVLW\�$VVHVVPHQW
FHQWHU�WR�DVN�DERXW�WKLV�DQG�ZDV�UHGLUHFWHG�WR�WKH�UHJLVWUDU��7KH�UHJLVWUDU�LQGLFDWHG�WKDW�VXFK�D
KROG��RQH�EHIRUH�UHJLVWUDWLRQ�IRU�VHFRQG�VHPHVWHU�IUHVKPDQ�\HDU��DQG�DQRWKHU�EHIRUH�JUDGXDWLRQ
FKHFNRXW��ZRXOG�EH�YHU\�GLIILFXOW��RU�SHUKDSV�LPSRVVLEOH�WR�LPSOHPHQW�

3URJUDP�2XWFRPHV�$VVHVVPHQW
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,Q�RWKHU�ZRUGV��WKH�FXUUHQW�8QGHUJUDGXDWH�$IIDLUV�&RRUGLQDWRU�LQ�WKH�GHSDUWPHQW�IHHOV�WKDW�WKH
8QLYHUVLW\�GRHV�QRW�SURYLGH�WKH�WRROV�WR�LPSOHPHQW�D�SURJUDP�DVVHVVPHQW�RI�WKH�NLQG�WKH�IDFXOW\
RI�WKLV�GHSDUWPHQW�KDYH�HOHFWHG�WR�FUHDWH�

�

3K\VLFDO�DQG�&XOWXUDO�,QWHUFRQQHFWHGQHVV��FRUH�
8QGHUVWDQG�WKH�LQWHUFRQQHFWHGQHVV�RI�HFRORJLFDO�V\VWHPV�WR�WKH�SK\VLFDO�DQG�FXOWXUDO�ZRUOG

,QWHUFRQQHFWHGQHVV
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�WKH
LQWHUFRQQHFWHGQHVV�RI
HFRORJLFDO�V\VWHPV�WR�WKH
SK\VLFDO�DQG�FXOWXUDO�ZRUOGV

0HDVXUH��7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��3UH�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�ILUVW�DGYLVRU�PHHWLQJ�XSRQ�GHFODUDWLRQ�DV�D
PDMRU��3RVW�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�VWXGHQW¶V�FRQYHQLHQFH�LQ�WKH�VHPHVWHU�RI�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�8QGHUJUDGXDWH�$IIDLUV
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�6SULQJ�VHPHVWHU��3RVW�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�WKH�VDPH
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�)DOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���&RQFHQWUDWLRQ�$GYLVRU

)LQGLQJV�IRU�7HVW �

6XPPDU\�RI�)LQGLQJV��7KH�UHVXOWV�RI�WKH�����������DVVHVVPHQW�F\FOH�IRU�RXU
�,QWHUFRQQHFWHGQHVV��SURJUDP�RXWFRPH�VKRZ�VXEMHFW�PDVWHU\�IRU�VWXGHQWV�ZKR�KDYH�FRPSOHWHG
WKH�FRXUVHV�ZKLFK�PDS�WR�WKLV�RXWFRPH��$V�ERWK�RI�WKHVH�FRUH�FRXUVHV��(19,����DQG�(19,����
IRFXV�RQ�WKH�LQWHUGLVFLSOLQDU\�QDWXUH�RI�(QYLURQPHQWDO�6FLHQFH��DQG�DUH�UHTXLUHG�IRU�DOO�RXU
PDMRUV��ZH�DVVHVV�WKHVH�JRDOV�XVLQJ�D�WHVW�LQVWUXPHQW�PHDVXUHG�DW�YDULRXV�VWDJHV�GXULQJ�WKH
GHJUHH�SURJUDP��,Q�HYHU\�FDVH�WKH�VWXGHQWV�ZKR�FRPSOHWHG�ERWK�FRUH�FRXUVHV����VWXGHQWV�DUH�LQ
WKLV�FDWHJRU\��VFRUHG�KLJKHU�RQ�WKH�DVVHVVPHQW�SRVW�WHVW�WKDQ�WKH�SUH�WHVW��ZLWK�DQ�LQFUHDVHG
DYHUDJH�VFRUH�RI�����

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV���5HVSRQVH�RQ�WKH�LQVWUXPHQW�FRQWLQXHV�WR�EH�ORZ��GHVSLWH�VLJQLILFDQW�HIIRUW
WR�HQJDJH�PDMRUV��'XULQJ�WKLV�DVVHVVPHQW�F\FOH��ZH�HPSOR\HG�WKH�DVVLVWDQFH�RI�8QLYHUVLW\
&ROOHJH�DGYLVRUV�WR�HQFRXUDJH�VWXGHQWV�WR�WDNH�SUH�FRUH�DVVHVVPHQW�LQVWUXPHQWV��DQG�GHSDUWPHQW
DGYLVRUV�WR�HQFRXUDJH�VWXGHQWV�WR�WDNH�SRVW�FRUH�DVVHVVPHQW�LQVWUXPHQWV��$QRWKHU
UHFRPPHQGDWLRQ�ZRXOG�EH�WR�UROO�RXW�WKH�SUH�WHVW�LQVWUXPHQW�LQWR�RXU�(19,����DQG�(19,���
VHFWLRQV�WR�JXDUDQWHH�SUH�WHVW�FDSWXUH��DQG�WR�PDNH�WKH�SRVW�WHVW�LQVWUXPHQW�SDUW�RI�(19,�����RXU
PDMRUV
�FXOPLQDWLQJ�H[SHULHQFH�FRXUVH��

5HIOHFWLRQV�1RWHV���7ZR�VLJQLILFDQW�KXUGOHV�VWDQG�LQ�WKH�ZD\�RI�HIIHFWLYH�DVVHVVPHQW��DQG
QHLWKHU�DUH�LQ�FRQWURO�RI�WKH�'HSDUWPHQW�RI�(DUWK�	�(QYLURQPHQWDO�6\VWHPV��)LUVW��VLQFH�ILUVW��DQG
VHFRQG�\HDU�DGYLVLQJ�LV�QRZ�WKH�SXUYLHZ�RI�WKH�8QLYHUVLW\�&ROOHJH��WKH�'HSDUWPHQW�KDV�YHU\�OLWWOH
LQLWLDO�FRQWDFW�ZLWK�ILUVW�\HDU�PDMRUV��PDNLQJ�LW�WRXJK�WR�JHW�WKHP�WR�WDNH�WKH�DVVHVVPHQW�SUH�WHVW�
7KH�8QGHUJUDGXDWH�$VVHVVPHQW�&RRUGLQDWRU�KDV�DVNHG�WKH�8QLYHUVLW\�&ROOHJH�DGYLVRUV�WR�UHPLQG
ILUVW�\HDU�PDMRUV�WR�WDNH�WKH�WHVW��EXW�LW�LV�KDUG�WR�PDQGDWH�WKH\�GR�VR��7KH�VHFRQG�PDMRU�KXUGOH
UHODWHV�WR�WKLV�LVVXH��7KHUH�LV�QR�ZD\�WR�PDQGDWH�VWXGHQWV�FRPSOHWH�DQ�DVVHVVPHQW��7KH
GHSDUWPHQWDO�8QGHUJUDGXDWH�$VVHVVPHQW�&RRUGLQDWRU�KDV�FRQWDFWHG�WKH�8QLYHUVLW\�$VVHVVPHQW
FHQWHU�WR�DVN�DERXW�WKLV�DQG�ZDV�UHGLUHFWHG�WR�WKH�UHJLVWUDU��7KH�UHJLVWUDU�LQGLFDWHG�WKDW�VXFK�D
KROG��RQH�EHIRUH�UHJLVWUDWLRQ�IRU�VHFRQG�VHPHVWHU�IUHVKPDQ�\HDU��DQG�DQRWKHU�EHIRUH�JUDGXDWLRQ
FKHFNRXW��ZRXOG�EH�YHU\�GLIILFXOW��RU�SHUKDSV�LPSRVVLEOH�WR�LPSOHPHQW�

,Q�RWKHU�ZRUGV��WKH�FXUUHQW�8QGHUJUDGXDWH�$IIDLUV�&RRUGLQDWRU�LQ�WKH�GHSDUWPHQW�IHHOV�WKDW�WKH
8QLYHUVLW\�GRHV�QRW�SURYLGH�WKH�WRROV�WR�LPSOHPHQW�D�SURJUDP�DVVHVVPHQW�RI�WKH�NLQG�WKH�IDFXOW\
RI�WKLV�GHSDUWPHQW�KDYH�HOHFWHG�WR�FUHDWH�

�

'DWD�$QDO\VLV��FRUH�
8QGHUVWDQG�KRZ�WR�FROOHFW��DQDO\]H��LQWHUSUHW��TXDOLWDWLYH�DQG�TXDQWLWDWLYH�GDWD�FROOHFWHG�LQ�WKH�ILHOG�DQG�ODERUDWRU\
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'DWD�$QDO\VLV
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�GDWD
FROOHFWLRQ��DQDO\VLV��DQG
LQWHUSUHW�TXDOLWDWLYH�DQG
TXDQWLWDWLYH�GDWD

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�(19,����ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�GDWD�FROOHFWLRQ�
DQDO\VLV��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(19,����LV�RIIHUHG�LQ�WKH�VSULQJ�VHPHVWHU��3URMHFWV�ZLOO�EH
FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19L�����,QVWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�3URMHFW �

6XPPDU\�RI�)LQGLQJV��6WXGHQWV�LQ�(19,������&RQVHUYDWLRQ�DQG�6XVWDLQDELOLW\��RXU��FXOPLQDWLQJ
H[SHULHQFH��FRXUVH�DUH�UHTXLUHG�WR�FRPSOHWH�D�SHUVRQDO�UHVHDUFK�SURMHFW�ZKLFK�FRQVLVWV�RI�D
UHTXLUHPHQW�WR�FROOHFW��DQDO\]H��LQWHUSUHW��DQG�SUHVHQW��RUDOO\�DQG�LQ�ZULWWHQ�IRUP��D�ILQDO�SURMHFW�
7KH�IDFXOW\�PHPEHU�RIIHULQJ�WKH�FRXUVH�LQ�6SULQJ������KDV�FHUWLILHG�WKDW�WKH�'DWD�$QDO\VLV
RXWFRPH�ZDV�PHW�E\�DOO�PDMRUV�LQ�WKH�FRXUVH�

2QH�RI�WKH�EHQHILFLDO�DVSHFWV�RI�KDYLQJ�(19,����DV�RXU�FXOPLQDWLQJ�H[SHULHQFH�FRXUVH�LV�WKDW�ZH
DUH�DEOH�WR�FRPSDUH�KRZ�RXU�VWXGHQWV�GR�FRPSDUHG�ZLWK�QRQ�PDMRUV�ZKR�DUH�DOVR�DOORZHG�WR�WDNH
WKH�FRXUVH��)RU�WKH�6SULQJ������VHPHVWHU��(19,����LV�RIIHUHG�DQQXDOO\�HYHU\�VSULQJ��%6�LQ�(DUWK
	�(QYLURQPHQWDO�6FLHQFHV��%6�LQ�((6��PDMRUV�RXWSHUIRUPHG�WKHLU�QRQ�PDMRU�FROOHDJXHV�LQ�WHUPV
RI�ILQDO�JUDGHV�

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV���7KH�UHFRPPHQGDWLRQ�LV�WR�FRQWLQXH�RIIHULQJ�(19,����DV�D�FXOPLQDWLQJ
H[SHULHQFH�FRXUVH�

5HIOHFWLRQV�1RWHV��

�

(QYLURQPHQW�DQG�&XOWXUH
&RPSUHKHQG�KRZ�WKH�HQYLURQPHQW�FRQWULEXWHV�WR�WKH�FRQVWUXFW�RI�FXOWXUHV�DQG�VRFLHWLHV�ZRUOGZLGH

(QYULRQPHQW�DQG
&XOWXUH
'HPRQVWUDWH�D
FRPSUHKHQVLRQ�RI�KRZ�WKH
HQYULRQPHQW�FRQWULEXWHV�WR
D�FRQVWUXFWLRQ�RI�FXOWXUHV
DQG�VRFLHWLHV�ZRUOGZLGH

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�$GYLVRU �

6XPPDU\�RI�)LQGLQJV��$GYLVRUV�FHUWLILHG�DOO�JUDGXDWLQJ�VHQLRUV�PHW�WKHVH�UHTXLUHPHQWV�

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV��

5HIOHFWLRQV�1RWHV��

�

&RPPXQLFDWLRQ��FRUH�

3URJUDP�2XWFRPHV�$VVHVVPHQW
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� (IIHFWLYHO\�V\QWKHVL]H�DQG�FRPPXQLFDWH�UHVHDUFK�ILQGLQJV�ERWK�RUDOO\�DQG�LQ�ZULWLQJ

&RPPXQLFDWLRQ
'HPRQVWUDWH�WKH�DELOLW\�WR
V\QWKHVL]H�DQG
FRPPXQLFDWH�UHVHDUFK
ILQGLQJV�ERWK�RUDOO\�DQG�LQ
ZULWLQJ

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�(19,����ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�GDWD�FROOHFWLRQ�
DQDO\VLV��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(19,����LV�RIIHUHG�LQ�WKH�VSULQJ�VHPHVWHU��3URMHFWV�ZLOO�EH
FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19L�����,QVWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�3URMHFW �

6XPPDU\�RI�)LQGLQJV��7KH�LQVWUXFWRU�RI�6SULQJ������(19,����VHFWLRQV�FHUWLILHG�WKDW�RI�WKH�DOO
((6�PDMRUV�ZKR�HQUROOHG�LQ�(19,�����FRPSOHWHG�WKH�FRPPXQLFDWLRQ�RXWFRPH�RI�RXU�DVVHVVPHQW
SODQ��*LYHQ�WKDW�DOO�(19,�����VWXGHQWV�PXVW�FROOHFW��LQWHUSUHW��DQG�DQDO\]H�RULJLQDO�GDWD�DV�SDUW�RI
WKHLU�SHUVRQDO�DQG�JURXS�UHVHDUFK�SURMHFWV�LQ�WKLV�FODVV��DQG�WKDW�WKH\�DOVR�KDYH�WR�SUHVHQW�WKHLU
UHVHDUFK�RUDOO\�DQG�DV�D�ZULWWHQ�UHSRUW��WKH�WDUJHW�DFKLHYHPHQW�ZDV�PHW��7KH\�DUH�JLYHQ�WKH
RSSRUWXQLW\�WR�SUHVHQW�WKHLU�ZRUN�DV�D�SRVWHU�SUHVHQWDWLRQ�DW�(DUWK�'D\�DV�ZHOO�

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV���&RQWLQXH�ZLWK�(19,����DV�LV�

5HIOHFWLRQV�1RWHV��

�

$GDSWDWLRQ��DQWKURSRORJ\�FRQFHQWUDWLRQ�
8QGHUVWDQG�KRZ�DGDSWDWLRQV�WR�HQYLURQPHQWV�VKDSH�KXPDQ�WUDLWV��ERWK�SK\VLFDO�DQG�EHKDYLRUDO��WKURXJK�WLPH�DQG�DFURVV�VSDFH

$GDSWDWLRQ
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�KXPDQ
SK\VLFDO�DQG�EHKDYLRUDO
DGDSWDWLRQ�WKURXJK�WLPH
DQG�VSDFH

0HDVXUH��3UH�3RVW�7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��$�SUH�WHVW�DGPLQLVWHUHG�WR�0DMRUV�GXULQJ�WKHLU�ILUVW�VHPHVWHU�RI�GHFODUDWLRQ�
DQG�D�SRVW�WHVW�DGPLQLVWHUHG�EHIRUH�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�DQG�SRVW�WHVWV�ZLOO�EH�DQDO\]HG�E\�WKH�8QGHUJUDGXDWH
$IIDLUV�&RPPLWWHH�DW�WKH�HQG�RI�HDFK�DFDGHPLF�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IILDULV�&RPPLWWHH

)LQGLQJV�IRU�3UH�3RVW�7HVW �

1R�)LQGLQJV�$GGHG

&XOWXUDO�'LYHUVLW\��DQWKURSRORJ\�FRQFHQWUDWLRQ�
5HFRJQL]H�KXPDQ�SK\VLFDO�DQG�FXOWXUDO�GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV�EHWZHHQ�SRSXODWLRQV

&XOWXUDO�'LYHUVLW\
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�KXPDQ
SK\VLFDO�DQG�FXOWXUDO
GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV
EHWZHHQ�SRSXODWLRQV

0HDVXUH��3UH�3RVW�7HVW
'LUHFW���([DP

�

'HWDLOV�'HVFULSWLRQ��$�SUH�WHVW�DGPLQLVWHUHG�WR�0DMRUV�GXULQJ�WKHLU�ILUVW�VHPHVWHU�RI�GHFODUDWLRQ�
DQG�D�SRVW�WHVW�DGPLQLVWHUHG�EHIRUH�JUDGXDWLRQ�

7DUJHW�
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�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�DQG�SRVW�WHVWV�ZLOO�EH�DQDO\]HG�E\�WKH�8QGHUJUDGXDWH
$IIDLUV�&RPPLWWHH�DW�WKH�HQG�RI�HDFK�DFDGHPLF�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IILDULV�&RPPLWWHH

)LQGLQJV�IRU�3UH�3RVW�7HVW �

1R�)LQGLQJV�$GGHG

*HRJUDSKLF�3DWWHUQV��JHRJUDSK\�FRQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF�SDWWHUQV�DQG�LVVXHV�RI�RXU�WLPH�WKURXJK�WKH�XVH�RI�JHRJUDSKLF�UHSUHVHQWDWLRQV

*HRJUDSKLF�SDWWHUQV
'HPRQVWUDWH�DQG
XQGHUVWDQGLQJ�RI
JHRJUDSKLF�SDWWHUQV�DQG
LVVXHV�WKURXJK�WKH�XVH�RI
JHRJUDSKLF�UHSUHVHQWDWLRQV

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�$GYLVRU �

1R�)LQGLQJV�$GGHG

*HR�VSDWLDO�DQDO\VLV��*,6FLHQFH�	�JHRJUDSK\�FRQFHQWUDWLRQV�
$SSO\�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV��5HPRWH�6HQVLQJ��DQG�TXDQWLWDWLYH�DQDO\VLV�WR�XQFRYHU�KXPDQ�DQG�HQYLURQPHQWDO�SURFHVVHV
ZKLFK�FUHDWH�SDWWHUQV�LQ�WKH�ODQGVFDSH

*HR�VSDWLDO�DQDO\VLV
'HPRQVWUDWH�WKH�DELOLW\�WR
XVH�*,6��UHPRWH�VHQVLQJ�
DQG�TXDQWLWDWLYH�DQDO\VLV
WR�XQGHUVWDQG�KXPDQ�DQG
HQYLURQPHQWDO�SURFHVVHV
ZKLFK�FUHDWH�SDWWHUQV�RQ
WKH�ODQGVFDSH

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�$GYLVRU �

1R�)LQGLQJV�$GGHG

*HRJUDSKLF�0RGHOLQJ��*,6FLHQFH�FRQFHQWUDWLRQ�
8QGHUVWDQG�FRPPRQO\�HPSOR\HG�JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV��DQG�DSSO\�WKHP�DSSURSULDWHO\�WR�VXJJHVW�VROXWLRQV�WR�UHDO�
ZRUOG�SUREOHPV

*HRJUDSKLF�PRGHOLQJ
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI
JHRJUDSKLF�GDWD�PRGHOV

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�
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DQG�DOJRULWKPV�DQG�DSSO\
WKHP�WR�UHDO�ZRUOG
SUREOHPV

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�HDFK�FRXUVH�ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�WKH�XVH�RI
JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV�DQG�WKHLU�DSSOLFDWLRQ��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH
LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3URMHFWV�ZLOO�EH�FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����DQG
����LQVWUXFWRUV�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH
WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�3URMHFW �

6XPPDU\�RI�)LQGLQJV��,QVWUXFWRU�RI�(19,����DQG�(19,�����$OGULFK��FHUWLILHG�WKDW�DOO
XQGHUJUDGXDWH�PDMRUV�LQ�WKHVH�FRXUVHV�VDWLVILHG�WKH�OHDUQLQJ�RXWFRPH��2QH�PDMRU��KRZHYHU��GLG
QRW�SDVV�WKH�FRXUVH�GXH�WR�PLVVLQJ�ODE�ZRUN�

5HVXOWV��7DUJHW�$FKLHYHPHQW��0HW

5HFRPPHQGDWLRQV���,QVXUH�FRPSOHWH�GDWD�FROOHFWLRQ�LQ�WKLV�OHDUQLQJ�RXWFRPH�JRLQJ�IRUZDUG�

5HIOHFWLRQV�1RWHV��

�

*HRJUDSKLF�3UREOHP
6ROYLQJ��*HRJUDSK\
&RQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF
SDWWHUQV�DQG�LVVXHV�RI�RXU
WLPH�WKURXJK�WKH�XVH�RI
JHRJUDSKLF�UHSUHVHQWDWLRQV

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�HDFK�FRXUVH�ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�WKH�XVH�RI�FULWLFDO
WKLQNLQJ�WHFKQLTXHV�LQ�WKH�JHRJUDSKLF�FRQWH[W�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�DQG�SURYLGH
LQIRUPDWLRQ�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3URMHFWV�KRPHZRUN�ZLOO�EH�FROOHFWHG�DQG�HYDOXDWHG�E\�WKH
(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU
EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19,����,QWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�3URMHFW �

1R�)LQGLQJV�$GGHG

2YHUDOO�5HFRPPHQGDWLRQV

1R�WH[W�VSHFLILHG

2YHUDOO�5HIOHFWLRQ

1R�WH[W�VSHFLILHG

$FWLRQ�3ODQ
$FWLRQV

$FWLRQ�3ODQ

2XWFRPH
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�

$FWLRQ�3ODQ $FWLRQ��5HFRPPHQGDWLRQV �

7KLV�$FWLRQ�LV�DVVRFLDWHG�ZLWK�WKH�IROORZLQJ�)LQGLQJV
1R�VXSSRUWLQJ�)LQGLQJV�KDYH�EHHQ�OLQNHG�WR�WKLV�$FWLRQ�

�

$FWLRQ�'HWDLOV��2YHUDOO�UHFRPPHQGDWLRQV�DUH�WR�FRQWLQXH�WR�FROOHFW�DVVHVVPHQW�GDWD�WR�HYDOXDWH
RXU�PDMRU�FRUH��DQG�WR�H[SDQG�WKH�DVVHVVPHQW�GDWD�FROOHFWLRQ�EH\RQG�WKH�LWHPV�DVVHVVHG�IRU�WKH
����������&\FOH��:H�ZLOO�DOVR�FRQVLGHU�FKDQJLQJ�ZKHQ�VWXGHQWV�DUH�JLYHQ�SUH��DQG�SRVW�
DVVHVVPHQW�WHVWV��EXW�WKLV�LV�GLIILFXOW�JLYHQ�WKH�ODFN�RI�QHZ�PDMRU�FRQWDFW�GXH�WR�8QLYHUVLW\�&ROOHJH
$GLYLVLQJ�

$QRWKHU�UHFRPPHQGDWLRQ�ZRXOG�EH�WR�ZRUN�FRQWLQXH�WR�HQKDQFH�UHVSRQVH�UDWH�IRU�WKH�FRUH
DVVHVVPHQW��7KLV�ZLOO�LQYROYH�JUHDWHU�FROODERUDWLRQ�EHWZHHQ�8QLYHUVLW\�&ROOHJH�DGYLVRUV�DQG�WKH
8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�&KDLUSHUVRQ�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH��

.H\�5HVSRQVLEOH�3HUVRQQHO��7KH�RQO\�SHRSOH�UHVSRQVLEOH�IRU�VLJQLILFDQW�DVVHVVPHQW�DFWLYLWLHV
DUH�6WHSKHQ�$OGULFK�DQG�6DQGUD�%UDNH�

0HDVXUHV�

5HVRXUFH�$OORFDWLRQV�

3ULRULW\�

�

6WDWXV�5HSRUW
$FWLRQ�6WDWXVHV

$FWLRQ�3ODQ

2XWFRPH

$FWLRQ�3ODQ $FWLRQ��5HFRPPHQGDWLRQV �

�

$FWLRQ�'HWDLOV��2YHUDOO�UHFRPPHQGDWLRQV�DUH�WR�FRQWLQXH�WR�FROOHFW�DVVHVVPHQW�GDWD�WR�HYDOXDWH
RXU�PDMRU�FRUH��DQG�WR�H[SDQG�WKH�DVVHVVPHQW�GDWD�FROOHFWLRQ�EH\RQG�WKH�LWHPV�DVVHVVHG�IRU�WKH
����������&\FOH��:H�ZLOO�DOVR�FRQVLGHU�FKDQJLQJ�ZKHQ�VWXGHQWV�DUH�JLYHQ�SUH��DQG�SRVW�
DVVHVVPHQW�WHVWV��EXW�WKLV�LV�GLIILFXOW�JLYHQ�WKH�ODFN�RI�QHZ�PDMRU�FRQWDFW�GXH�WR�8QLYHUVLW\�&ROOHJH
$GLYLVLQJ�

$QRWKHU�UHFRPPHQGDWLRQ�ZRXOG�EH�WR�ZRUN�FRQWLQXH�WR�HQKDQFH�UHVSRQVH�UDWH�IRU�WKH�FRUH
DVVHVVPHQW��7KLV�ZLOO�LQYROYH�JUHDWHU�FROODERUDWLRQ�EHWZHHQ�8QLYHUVLW\�&ROOHJH�DGYLVRUV�DQG�WKH
8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�&KDLUSHUVRQ�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH��

.H\�5HVSRQVLEOH�3HUVRQQHO��7KH�RQO\�SHRSOH�UHVSRQVLEOH�IRU�VLJQLILFDQW�DVVHVVPHQW�DFWLYLWLHV
DUH�6WHSKHQ�$OGULFK�DQG�6DQGUD�%UDNH�

0HDVXUHV�

5HVRXUFH�$OORFDWLRQV�

3ULRULW\�

6WDWXV�IRU�5HFRPPHQGDWLRQV �
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&XUUHQW�6WDWXV��&RPSOHWHG

5HVRXUFH�$OORFDWLRQ�V��6WDWXV�

1H[W�6WHSV�$GGLWLRQDO�,QIRUPDWLRQ��5HVSRQVH�UDWHV�FRQWLQXH�WR�EH�ORZ��EXW�ZH�ZLOO�EH
LPSOHPHQWLQJ�D�ILUVW�\HDU�FRXUVH�H[SHULHQFH�ZKHUH�ZH�FDQ�FDSWXUH�UHVSRQVHV�WR�RXU�FRUH
LQVWUXPHQW�PRUH�UHOLDEO\��7KLV�FRXUVH�LV�SDUW�RI�RXU�6WXGHQW�6XFFHVV�3ODQ�

6WDWXV�6XPPDU\

1R�WH[W�VSHFLILHG

6XPPDU\�RI�1H[W�6WHSV

1R�WH[W�VSHFLILHG
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����������$VVHVVPHQW�&\FOH

$VVHVVPHQW�3ODQ
2XWFRPHV�DQG�0HDVXUHV

%$�%6�LQ�+XPDQ�	�(QYLURQPHQWDO�6\VWHPV�2XWFRPH�6HW

,QWHUGLVFLSOLQDU\��FRUH�
7R�XQGHUVWDQG�WKDW�HQYLURQPHQWDO�LVVXHV�DUH�IXQGDPHQWDOO\�LQWHUGLVFLSOLQDU\

,QWHUGLVFLSOLQDU\
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�WKDW
HQYLURQPHQWDO�LVVXHV�DUH
IXQGDPHQWDOO\
LQWHUGLVFLSOLQDU\

0HDVXUH��7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��3UH�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�ILUVW�DGYLVRU�PHHWLQJ�XSRQ�GHFODUDWLRQ�DV�D
PDMRU��3RVW�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�VWXGHQW¶V�FRQYHQLHQFH�LQ�WKH�VHPHVWHU�RI�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�8QGHUJUDGXDWH�$IIDLUV
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�6SULQJ�VHPHVWHU��3RVW�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�WKH�VDPH
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�)DOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���&RQFHQWUDWLRQ�$GYLVRU

3K\VLFDO�DQG�&XOWXUDO�,QWHUFRQQHFWHGQHVV��FRUH�
8QGHUVWDQG�WKH�LQWHUFRQQHFWHGQHVV�RI�HFRORJLFDO�V\VWHPV�WR�WKH�SK\VLFDO�DQG�FXOWXUDO�ZRUOG

,QWHUFRQQHFWHGQHVV
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�WKH
LQWHUFRQQHFWHGQHVV�RI
HFRORJLFDO�V\VWHPV�WR�WKH
SK\VLFDO�DQG�FXOWXUDO�ZRUOGV

0HDVXUH��7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��3UH�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�ILUVW�DGYLVRU�PHHWLQJ�XSRQ�GHFODUDWLRQ�DV�D
PDMRU��3RVW�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�VWXGHQW¶V�FRQYHQLHQFH�LQ�WKH�VHPHVWHU�RI�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�8QGHUJUDGXDWH�$IIDLUV
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�6SULQJ�VHPHVWHU��3RVW�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�WKH�VDPH
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�)DOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���&RQFHQWUDWLRQ�$GYLVRU

'DWD�$QDO\VLV��FRUH�
8QGHUVWDQG�KRZ�WR�FROOHFW��DQDO\]H��LQWHUSUHW��TXDOLWDWLYH�DQG�TXDQWLWDWLYH�GDWD�FROOHFWHG�LQ�WKH�ILHOG�DQG�ODERUDWRU\

'DWD�$QDO\VLV
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�GDWD
FROOHFWLRQ��DQDO\VLV��DQG
LQWHUSUHW�TXDOLWDWLYH�DQG
TXDQWLWDWLYH�GDWD

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�(19,����ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�GDWD�FROOHFWLRQ�
DQDO\VLV��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(19,����LV�RIIHUHG�LQ�WKH�VSULQJ�VHPHVWHU��3URMHFWV�ZLOO�EH
FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19L�����,QVWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

3URJUDP�2XWFRPHV�$VVHVVPHQW
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�

(QYLURQPHQW�DQG�&XOWXUH
&RPSUHKHQG�KRZ�WKH�HQYLURQPHQW�FRQWULEXWHV�WR�WKH�FRQVWUXFW�RI�FXOWXUHV�DQG�VRFLHWLHV�ZRUOGZLGH

(QYULRQPHQW�DQG
&XOWXUH
'HPRQVWUDWH�D
FRPSUHKHQVLRQ�RI�KRZ�WKH
HQYULRQPHQW�FRQWULEXWHV�WR
D�FRQVWUXFWLRQ�RI�FXOWXUHV
DQG�VRFLHWLHV�ZRUOGZLGH

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

&RPPXQLFDWLRQ��FRUH�
(IIHFWLYHO\�V\QWKHVL]H�DQG�FRPPXQLFDWH�UHVHDUFK�ILQGLQJV�ERWK�RUDOO\�DQG�LQ�ZULWLQJ

&RPPXQLFDWLRQ
'HPRQVWUDWH�WKH�DELOLW\�WR
V\QWKHVL]H�DQG
FRPPXQLFDWH�UHVHDUFK
ILQGLQJV�ERWK�RUDOO\�DQG�LQ
ZULWLQJ

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�(19,����ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�GDWD�FROOHFWLRQ�
DQDO\VLV��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(19,����LV�RIIHUHG�LQ�WKH�VSULQJ�VHPHVWHU��3URMHFWV�ZLOO�EH
FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19L�����,QVWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

$GDSWDWLRQ��DQWKURSRORJ\�FRQFHQWUDWLRQ�
8QGHUVWDQG�KRZ�DGDSWDWLRQV�WR�HQYLURQPHQWV�VKDSH�KXPDQ�WUDLWV��ERWK�SK\VLFDO�DQG�EHKDYLRUDO��WKURXJK�WLPH�DQG�DFURVV�VSDFH

$GDSWDWLRQ
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�KXPDQ
SK\VLFDO�DQG�EHKDYLRUDO
DGDSWDWLRQ�WKURXJK�WLPH
DQG�VSDFH

0HDVXUH��3UH�3RVW�7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��$�SUH�WHVW�DGPLQLVWHUHG�WR�0DMRUV�GXULQJ�WKHLU�ILUVW�VHPHVWHU�RI�GHFODUDWLRQ�
DQG�D�SRVW�WHVW�DGPLQLVWHUHG�EHIRUH�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�DQG�SRVW�WHVWV�ZLOO�EH�DQDO\]HG�E\�WKH�8QGHUJUDGXDWH
$IIDLUV�&RPPLWWHH�DW�WKH�HQG�RI�HDFK�DFDGHPLF�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IILDULV�&RPPLWWHH

&XOWXUDO�'LYHUVLW\��DQWKURSRORJ\�FRQFHQWUDWLRQ�
5HFRJQL]H�KXPDQ�SK\VLFDO�DQG�FXOWXUDO�GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV�EHWZHHQ�SRSXODWLRQV

&XOWXUDO�'LYHUVLW\
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�KXPDQ
SK\VLFDO�DQG�FXOWXUDO
GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV
EHWZHHQ�SRSXODWLRQV

0HDVXUH��3UH�3RVW�7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��$�SUH�WHVW�DGPLQLVWHUHG�WR�0DMRUV�GXULQJ�WKHLU�ILUVW�VHPHVWHU�RI�GHFODUDWLRQ�
DQG�D�SRVW�WHVW�DGPLQLVWHUHG�EHIRUH�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�DQG�SRVW�WHVWV�ZLOO�EH�DQDO\]HG�E\�WKH�8QGHUJUDGXDWH
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$IIDLUV�&RPPLWWHH�DW�WKH�HQG�RI�HDFK�DFDGHPLF�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IILDULV�&RPPLWWHH

*HRJUDSKLF�3DWWHUQV��JHRJUDSK\�FRQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF�SDWWHUQV�DQG�LVVXHV�RI�RXU�WLPH�WKURXJK�WKH�XVH�RI�JHRJUDSKLF�UHSUHVHQWDWLRQV

*HRJUDSKLF�SDWWHUQV
'HPRQVWUDWH�DQG
XQGHUVWDQGLQJ�RI
JHRJUDSKLF�SDWWHUQV�DQG
LVVXHV�WKURXJK�WKH�XVH�RI
JHRJUDSKLF�UHSUHVHQWDWLRQV

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

*HR�VSDWLDO�DQDO\VLV��*,6FLHQFH�	�JHRJUDSK\�FRQFHQWUDWLRQV�
$SSO\�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV��5HPRWH�6HQVLQJ��DQG�TXDQWLWDWLYH�DQDO\VLV�WR�XQFRYHU�KXPDQ�DQG�HQYLURQPHQWDO�SURFHVVHV
ZKLFK�FUHDWH�SDWWHUQV�LQ�WKH�ODQGVFDSH

*HR�VSDWLDO�DQDO\VLV
'HPRQVWUDWH�WKH�DELOLW\�WR
XVH�*,6��UHPRWH�VHQVLQJ�
DQG�TXDQWLWDWLYH�DQDO\VLV
WR�XQGHUVWDQG�KXPDQ�DQG
HQYLURQPHQWDO�SURFHVVHV
ZKLFK�FUHDWH�SDWWHUQV�RQ
WKH�ODQGVFDSH

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

*HRJUDSKLF�0RGHOLQJ��*,6FLHQFH�FRQFHQWUDWLRQ�
8QGHUVWDQG�FRPPRQO\�HPSOR\HG�JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV��DQG�DSSO\�WKHP�DSSURSULDWHO\�WR�VXJJHVW�VROXWLRQV�WR�UHDO�
ZRUOG�SUREOHPV

*HRJUDSKLF�PRGHOLQJ
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI
JHRJUDSKLF�GDWD�PRGHOV
DQG�DOJRULWKPV�DQG�DSSO\
WKHP�WR�UHDO�ZRUOG
SUREOHPV

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�HDFK�FRXUVH�ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�WKH�XVH�RI
JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV�DQG�WKHLU�DSSOLFDWLRQ��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH
LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3URMHFWV�ZLOO�EH�FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����DQG
����LQVWUXFWRUV�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH
WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

*HRJUDSKLF�3UREOHP
6ROYLQJ��*HRJUDSK\
&RQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�
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SDWWHUQV�DQG�LVVXHV�RI�RXU
WLPH�WKURXJK�WKH�XVH�RI
JHRJUDSKLF�UHSUHVHQWDWLRQV

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�HDFK�FRXUVH�ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�WKH�XVH�RI�FULWLFDO
WKLQNLQJ�WHFKQLTXHV�LQ�WKH�JHRJUDSKLF�FRQWH[W�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�DQG�SURYLGH
LQIRUPDWLRQ�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3URMHFWV�KRPHZRUN�ZLOO�EH�FROOHFWHG�DQG�HYDOXDWHG�E\�WKH
(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU
EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19,����,QWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

$VVHVVPHQW�)LQGLQJV
)LQGLQJ�SHU�0HDVXUH

%$�%6�LQ�+XPDQ�	�(QYLURQPHQWDO�6\VWHPV�2XWFRPH�6HW

,QWHUGLVFLSOLQDU\��FRUH�
7R�XQGHUVWDQG�WKDW�HQYLURQPHQWDO�LVVXHV�DUH�IXQGDPHQWDOO\�LQWHUGLVFLSOLQDU\

,QWHUGLVFLSOLQDU\
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�WKDW
HQYLURQPHQWDO�LVVXHV�DUH
IXQGDPHQWDOO\
LQWHUGLVFLSOLQDU\

0HDVXUH��7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��3UH�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�ILUVW�DGYLVRU�PHHWLQJ�XSRQ�GHFODUDWLRQ�DV�D
PDMRU��3RVW�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�VWXGHQW¶V�FRQYHQLHQFH�LQ�WKH�VHPHVWHU�RI�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�8QGHUJUDGXDWH�$IIDLUV
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�6SULQJ�VHPHVWHU��3RVW�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�WKH�VDPH
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�)DOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���&RQFHQWUDWLRQ�$GYLVRU

)LQGLQJV�IRU�7HVW �

1R�)LQGLQJV�$GGHG

3K\VLFDO�DQG�&XOWXUDO�,QWHUFRQQHFWHGQHVV��FRUH�
8QGHUVWDQG�WKH�LQWHUFRQQHFWHGQHVV�RI�HFRORJLFDO�V\VWHPV�WR�WKH�SK\VLFDO�DQG�FXOWXUDO�ZRUOG

,QWHUFRQQHFWHGQHVV
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�WKH
LQWHUFRQQHFWHGQHVV�RI
HFRORJLFDO�V\VWHPV�WR�WKH
SK\VLFDO�DQG�FXOWXUDO�ZRUOGV

0HDVXUH��7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��3UH�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�ILUVW�DGYLVRU�PHHWLQJ�XSRQ�GHFODUDWLRQ�DV�D
PDMRU��3RVW�WHVW�ZLOO�EH�DGPLQLVWHUHG�DW�VWXGHQW¶V�FRQYHQLHQFH�LQ�WKH�VHPHVWHU�RI�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�8QGHUJUDGXDWH�$IIDLUV
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�6SULQJ�VHPHVWHU��3RVW�WHVWV�ZLOO�EH�DQDO\]HG�DQQXDOO\�E\�WKH�VDPH
FRPPLWWHH�LQ�WKH�ILUVW�KDOI�RI�WKH�)DOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���&RQFHQWUDWLRQ�$GYLVRU

)LQGLQJV�IRU�7HVW �

1R�)LQGLQJV�$GGHG

'DWD�$QDO\VLV��FRUH�
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8QGHUVWDQG�KRZ�WR�FROOHFW��DQDO\]H��LQWHUSUHW��TXDOLWDWLYH�DQG�TXDQWLWDWLYH�GDWD�FROOHFWHG�LQ�WKH�ILHOG�DQG�ODERUDWRU\

'DWD�$QDO\VLV
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�GDWD
FROOHFWLRQ��DQDO\VLV��DQG
LQWHUSUHW�TXDOLWDWLYH�DQG
TXDQWLWDWLYH�GDWD

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�(19,����ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�GDWD�FROOHFWLRQ�
DQDO\VLV��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(19,����LV�RIIHUHG�LQ�WKH�VSULQJ�VHPHVWHU��3URMHFWV�ZLOO�EH
FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19L�����,QVWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�3URMHFW �

1R�)LQGLQJV�$GGHG

(QYLURQPHQW�DQG�&XOWXUH
&RPSUHKHQG�KRZ�WKH�HQYLURQPHQW�FRQWULEXWHV�WR�WKH�FRQVWUXFW�RI�FXOWXUHV�DQG�VRFLHWLHV�ZRUOGZLGH

(QYULRQPHQW�DQG
&XOWXUH
'HPRQVWUDWH�D
FRPSUHKHQVLRQ�RI�KRZ�WKH
HQYULRQPHQW�FRQWULEXWHV�WR
D�FRQVWUXFWLRQ�RI�FXOWXUHV
DQG�VRFLHWLHV�ZRUOGZLGH

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�$GYLVRU �

1R�)LQGLQJV�$GGHG

&RPPXQLFDWLRQ��FRUH�
(IIHFWLYHO\�V\QWKHVL]H�DQG�FRPPXQLFDWH�UHVHDUFK�ILQGLQJV�ERWK�RUDOO\�DQG�LQ�ZULWLQJ

&RPPXQLFDWLRQ
'HPRQVWUDWH�WKH�DELOLW\�WR
V\QWKHVL]H�DQG
FRPPXQLFDWH�UHVHDUFK
ILQGLQJV�ERWK�RUDOO\�DQG�LQ
ZULWLQJ

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�(19,����ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�GDWD�FROOHFWLRQ�
DQDO\VLV��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(19,����LV�RIIHUHG�LQ�WKH�VSULQJ�VHPHVWHU��3URMHFWV�ZLOO�EH
FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19L�����,QVWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�3URMHFW �

1R�)LQGLQJV�$GGHG
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�

$GDSWDWLRQ��DQWKURSRORJ\�FRQFHQWUDWLRQ�
8QGHUVWDQG�KRZ�DGDSWDWLRQV�WR�HQYLURQPHQWV�VKDSH�KXPDQ�WUDLWV��ERWK�SK\VLFDO�DQG�EHKDYLRUDO��WKURXJK�WLPH�DQG�DFURVV�VSDFH

$GDSWDWLRQ
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�KXPDQ
SK\VLFDO�DQG�EHKDYLRUDO
DGDSWDWLRQ�WKURXJK�WLPH
DQG�VSDFH

0HDVXUH��3UH�3RVW�7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��$�SUH�WHVW�DGPLQLVWHUHG�WR�0DMRUV�GXULQJ�WKHLU�ILUVW�VHPHVWHU�RI�GHFODUDWLRQ�
DQG�D�SRVW�WHVW�DGPLQLVWHUHG�EHIRUH�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�DQG�SRVW�WHVWV�ZLOO�EH�DQDO\]HG�E\�WKH�8QGHUJUDGXDWH
$IIDLUV�&RPPLWWHH�DW�WKH�HQG�RI�HDFK�DFDGHPLF�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IILDULV�&RPPLWWHH

)LQGLQJV�IRU�3UH�3RVW�7HVW �

1R�)LQGLQJV�$GGHG

&XOWXUDO�'LYHUVLW\��DQWKURSRORJ\�FRQFHQWUDWLRQ�
5HFRJQL]H�KXPDQ�SK\VLFDO�DQG�FXOWXUDO�GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV�EHWZHHQ�SRSXODWLRQV

&XOWXUDO�'LYHUVLW\
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI�KXPDQ
SK\VLFDO�DQG�FXOWXUDO
GLYHUVLW\�ZLWKLQ�DV�ZHOO�DV
EHWZHHQ�SRSXODWLRQV

0HDVXUH��3UH�3RVW�7HVW
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��$�SUH�WHVW�DGPLQLVWHUHG�WR�0DMRUV�GXULQJ�WKHLU�ILUVW�VHPHVWHU�RI�GHFODUDWLRQ�
DQG�D�SRVW�WHVW�DGPLQLVWHUHG�EHIRUH�JUDGXDWLRQ�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3UH�WHVWV�DQG�SRVW�WHVWV�ZLOO�EH�DQDO\]HG�E\�WKH�8QGHUJUDGXDWH
$IIDLUV�&RPPLWWHH�DW�WKH�HQG�RI�HDFK�DFDGHPLF�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IILDULV�&RPPLWWHH

)LQGLQJV�IRU�3UH�3RVW�7HVW �

1R�)LQGLQJV�$GGHG

*HRJUDSKLF�3DWWHUQV��JHRJUDSK\�FRQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF�SDWWHUQV�DQG�LVVXHV�RI�RXU�WLPH�WKURXJK�WKH�XVH�RI�JHRJUDSKLF�UHSUHVHQWDWLRQV

*HRJUDSKLF�SDWWHUQV
'HPRQVWUDWH�DQG
XQGHUVWDQGLQJ�RI
JHRJUDSKLF�SDWWHUQV�DQG
LVVXHV�WKURXJK�WKH�XVH�RI
JHRJUDSKLF�UHSUHVHQWDWLRQV

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�$GYLVRU �
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1R�)LQGLQJV�$GGHG

*HR�VSDWLDO�DQDO\VLV��*,6FLHQFH�	�JHRJUDSK\�FRQFHQWUDWLRQV�
$SSO\�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV��5HPRWH�6HQVLQJ��DQG�TXDQWLWDWLYH�DQDO\VLV�WR�XQFRYHU�KXPDQ�DQG�HQYLURQPHQWDO�SURFHVVHV
ZKLFK�FUHDWH�SDWWHUQV�LQ�WKH�ODQGVFDSH

*HR�VSDWLDO�DQDO\VLV
'HPRQVWUDWH�WKH�DELOLW\�WR
XVH�*,6��UHPRWH�VHQVLQJ�
DQG�TXDQWLWDWLYH�DQDO\VLV
WR�XQGHUVWDQG�KXPDQ�DQG
HQYLURQPHQWDO�SURFHVVHV
ZKLFK�FUHDWH�SDWWHUQV�RQ
WKH�ODQGVFDSH

0HDVXUH��$GYLVRU
'LUHFW���([DP

�

�

'HWDLOV�'HVFULSWLRQ��8QGHUJUDGXDWH�DGYLVRUV�ZLOO�HQVXUH�WKDW�HDFK�VWXGHQW�PHHWV�PDMRU
UHTXLUHPHQWV�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���(DFK�)DOO�((6�GHSDUWPHQW�DVVLVWDQWV�ZLOO�SURYLGH�WKH
8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�ZLWK�D�VXPPDU\�RI�JUDGHV�IRU�HDFK�RI�WKH�FRXUVHV�IURP�WKH
SUHYLRXV�\HDU�

5HVSRQVLEOH�,QGLYLGXDO�V���$GYLVRUV�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�$GYLVRU �

1R�)LQGLQJV�$GGHG

*HRJUDSKLF�0RGHOLQJ��*,6FLHQFH�FRQFHQWUDWLRQ�
8QGHUVWDQG�FRPPRQO\�HPSOR\HG�JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV��DQG�DSSO\�WKHP�DSSURSULDWHO\�WR�VXJJHVW�VROXWLRQV�WR�UHDO�
ZRUOG�SUREOHPV

*HRJUDSKLF�PRGHOLQJ
'HPRQVWUDWH�DQ
XQGHUVWDQGLQJ�RI
JHRJUDSKLF�GDWD�PRGHOV
DQG�DOJRULWKPV�DQG�DSSO\
WKHP�WR�UHDO�ZRUOG
SUREOHPV

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�HDFK�FRXUVH�ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�WKH�XVH�RI
JHRJUDSKLF�GDWD�PRGHOV�DQG�DOJRULWKPV�DQG�WKHLU�DSSOLFDWLRQ��DQG�LQWHUSUHWDWLRQ�DQG�SURYLGH
LQIRUPDWLRQ�RQ�WKH�DERYH�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3URMHFWV�ZLOO�EH�FROOHFWHG�DQG�HYDOXDWHG�E\�WKH�(19,����DQG
����LQVWUXFWRUV�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU�EHIRUH
WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH

)LQGLQJV�IRU�3URMHFW �

1R�)LQGLQJV�$GGHG

*HRJUDSKLF�3UREOHP
6ROYLQJ��*HRJUDSK\
&RQFHQWUDWLRQ�
8QGHUVWDQG�JHRJUDSKLF
SDWWHUQV�DQG�LVVXHV�RI�RXU
WLPH�WKURXJK�WKH�XVH�RI
JHRJUDSKLF�UHSUHVHQWDWLRQV

0HDVXUH��3URMHFW
'LUHFW���2WKHU

�

�

'HWDLOV�'HVFULSWLRQ��,QVWUXFWRU�RI�HDFK�FRXUVH�ZLOO�DVVHVV�VWXGHQW�SURMHFWV�IRU�WKH�XVH�RI�FULWLFDO
WKLQNLQJ�WHFKQLTXHV�LQ�WKH�JHRJUDSKLF�FRQWH[W�DQG�SURYLGH�LQIRUPDWLRQ�RQ�WKH�DERYH�DQG�SURYLGH
LQIRUPDWLRQ�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�

7DUJHW�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH���3URMHFWV�KRPHZRUN�ZLOO�EH�FROOHFWHG�DQG�HYDOXDWHG�E\�WKH
(19,����LQVWUXFWRU�DQG�WKH�HYDOXDWLRQ�IRUZDUGHG�WR�WKH�8QGHUJUDGXDWH�$IIDLUV�FRPPLWWHH�FKDLU
EHIRUH�WKH�IROORZLQJ�IDOO�VHPHVWHU�

5HVSRQVLEOH�,QGLYLGXDO�V���(19,����,QWUXFWRU�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH
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)LQGLQJV�IRU�3URMHFW �

1R�)LQGLQJV�$GGHG

2YHUDOO�5HFRPPHQGDWLRQV

1R�WH[W�VSHFLILHG

2YHUDOO�5HIOHFWLRQ

1R�WH[W�VSHFLILHG

�

$FWLRQ�3ODQ
$FWLRQV

$FWLRQ�3ODQ

2XWFRPH

$FWLRQ�3ODQ $FWLRQ��5HFRPPHQGDWLRQV �

7KLV�$FWLRQ�LV�DVVRFLDWHG�ZLWK�WKH�IROORZLQJ�)LQGLQJV
1R�VXSSRUWLQJ�)LQGLQJV�KDYH�EHHQ�OLQNHG�WR�WKLV�$FWLRQ�

�

$FWLRQ�'HWDLOV��2YHUDOO�UHFRPPHQGDWLRQV�DUH�WR�FRQWLQXH�WR�FROOHFW�DVVHVVPHQW�GDWD�WR�HYDOXDWH
RXU�PDMRU�FRUH�DQG�FXOPLQDWLQJ�H[SHULHQFH�FRXUVHV��DQG�WR�H[SDQG�WKH�DVVHVVPHQW�GDWD�FROOHFWLRQ
WR�LQFOXGH�PXOWLSOH�FRQFHQWUDWLRQ�LWHPV�IRU�WKH�����������&\FOH��

2QH�WKLQJ�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�PD\�FRQVLGHU�WKLV�\HDU�LV�ZKHWKHU�PDMRU�UHYLVLRQV
WR�RXU�$VVHVVPHQW�SODQ�DUH�ZDUUDQWHG�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH��

.H\�5HVSRQVLEOH�3HUVRQQHO��7KH�RQO\�SHRSOH�UHVSRQVLEOH�IRU�VLJQLILFDQW�DVVHVVPHQW�DFWLYLWLHV
DUH�6WHSKHQ�$OGULFK�DQG�6DQGUD�%UDNH�

0HDVXUHV�

5HVRXUFH�$OORFDWLRQV�

3ULRULW\�

6WDWXV�5HSRUW
$FWLRQ�6WDWXVHV

$FWLRQ�3ODQ

2XWFRPH

$FWLRQ�3ODQ $FWLRQ��5HFRPPHQGDWLRQV �
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� �

$FWLRQ�'HWDLOV��2YHUDOO�UHFRPPHQGDWLRQV�DUH�WR�FRQWLQXH�WR�FROOHFW�DVVHVVPHQW�GDWD�WR�HYDOXDWH
RXU�PDMRU�FRUH�DQG�FXOPLQDWLQJ�H[SHULHQFH�FRXUVHV��DQG�WR�H[SDQG�WKH�DVVHVVPHQW�GDWD�FROOHFWLRQ
WR�LQFOXGH�PXOWLSOH�FRQFHQWUDWLRQ�LWHPV�IRU�WKH�����������&\FOH��

2QH�WKLQJ�WKH�8QGHUJUDGXDWH�$IIDLUV�&RPPLWWHH�PD\�FRQVLGHU�WKLV�\HDU�LV�ZKHWKHU�PDMRU�UHYLVLRQV
WR�RXU�$VVHVVPHQW�SODQ�DUH�ZDUUDQWHG�

,PSOHPHQWDWLRQ�3ODQ��WLPHOLQH��

.H\�5HVSRQVLEOH�3HUVRQQHO��7KH�RQO\�SHRSOH�UHVSRQVLEOH�IRU�VLJQLILFDQW�DVVHVVPHQW�DFWLYLWLHV
DUH�6WHSKHQ�$OGULFK�DQG�6DQGUD�%UDNH�

0HDVXUHV�

5HVRXUFH�$OORFDWLRQV�

3ULRULW\�

6WDWXV�IRU�5HFRPPHQGDWLRQV �

1R�6WDWXV�$GGHG

6WDWXV�6XPPDU\

1R�WH[W�VSHFLILHG

6XPPDU\�RI�1H[W�6WHSV

1R�WH[W�VSHFLILHG
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����������$VVHVVPHQW�&\FOH

� $VVHVVPHQW�3ODQ

� $VVHVVPHQW�)LQGLQJV

� $FWLRQ�3ODQ

� 6WDWXV�5HSRUW
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����������$VVHVVPHQW�&\FOH

� $VVHVVPHQW�3ODQ

� $VVHVVPHQW�)LQGLQJV

� $FWLRQ�3ODQ

� 6WDWXV�5HSRUW
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����������$VVHVVPHQW�&\FOH

� $VVHVVPHQW�3ODQ

� $VVHVVPHQW�)LQGLQJV

� $FWLRQ�3ODQ

� 6WDWXV�5HSRUW
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����������$VVHVVPHQW�&\FOH

� $VVHVVPHQW�3ODQ

� $VVHVVPHQW�)LQGLQJV

� $FWLRQ�3ODQ

� 6WDWXV�5HSRUW
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$SSHQGL[

$�� $QWKURSRORJ\��$GREH�$FUREDW�'RFXPHQW�
%�� $QWKURSRORJ\��$GREH�$FUREDW�'RFXPHQW�
&�� %$�%6�LQ�+XPDQ�	�(QYLURQPHQWDO�6\VWHPV��&XUULFXOXP�0DS�
'�� ,QWHUGLVFLSOLQDU\��&XUULFXOXP�0DS�
(�� $QWKURSRORJ\������$VVHVVPHQW��$GREH�$FUREDW�'RFXPHQW�
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