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(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

([HFXWLYH�VXPPDU\

6LQFH�RXU������UHSRUW��WKH�HYLGHQFH�VKRZLQJ�WKH�LPSDFW�RI�HGXFDWLRQ�LQWHUYHQWLRQV
RQ�DQLPDO�SURGXFW�FRQVXPSWLRQ�KDV�JURZQ��LQFOXGLQJ�VHYHUDO�SHHU�UHYLHZHG
SXEOLFDWLRQV�XVLQJ�UHDO�IRRG�RXWFRPHV��7KH�(GXFDWHG�&KRLFHV�3URJUDP�FRQWLQXHV�WR
EH�RQH�RI�WKH�OHDGLQJ�RUJDQL]DWLRQV�GHOLYHULQJ�WKLV�SURYHQ�LQWHUYHQWLRQ�DW�D�ODUJH
VFDOH�

2XU�YDVW�DQG�RQJRLQJ�GDWD�FROOHFWLRQ�DQG�DQDO\VHV�FDQ�SURYLGH�IXUWKHU�LQVLJKWV�LQWR
WKH�ZD\V�RI�PD[LPL]LQJ�WKH�LPSDFW�RI�HGXFDWLRQ�LQWHUYHQWLRQV�IRU�UHGXFLQJ�DQLPDO
SURGXFW�FRQVXPSWLRQ��7KH�IROORZLQJ�UHFRPPHQGDWLRQV�DUH�EDVHG�RQ�GDWD�IURP
�������VWXGHQW�VXUYH\�UHVSRQVHV�

�� )RU�SUHVHQWDWLRQV�RYHUDOO�
D� 3UHVHQWDWLRQV�SRVLWLYHO\�LQIOXHQFH�VWXGHQWV¶�LQWHQGHG�DQG�VHOI�UHSRUWHG�GLHWV�
E� +HDOWK��DQLPDOV��DQG�WKH�HQYLURQPHQW�DUH�WKH�PRVW�LPSRUWDQW�PRWLYDWRUV�
F� 7DVWH�DQG�IDPLO\�GLHWV�DUH�WKH�PRVW�LPSRUWDQW�EDUULHUV��EXW�WKHLU�LPSRUWDQFH�LV

GHFOLQLQJ�RYHU�WLPH�
G� 7KH�PRVW�IUHTXHQWO\�PHQWLRQHG�WKHPH�ZDV�DQLPDOV�

�� 7R�RSWLPL]H�FRQWHQW�GHOLYHU\�
D� +HDOWKIXO�(DWLQJ�DQG�(WKLFV�RI�(DWLQJ�DUH�WKH�PRVW�HIIHFWLYH�SUHVHQWDWLRQV�IRU

LQVSLULQJ�FKDQJH��)XWXUH�RI�)RRG�LV�OHDVW�HIIHFWLYH�
E� ,Q�SHUVRQ�SUHVHQWDWLRQV�DFKLHYH�DERXW�����PRUH�FKDQJH�WKDQ�RQOLQH�YLGHRV�

�� 7R�WDUJHW�WKH�PRVW�SURPLVLQJ�VWXGHQWV�
D� )HPDOHV��ROGHU�VWXGHQWV��DQG�WKRVH�LQ�VFLHQFH�FODVVHV�DUH�PRVW�RSHQ�WR

FKDQJH�
E� 0RUH�FKDQJH�LV�DFKLHYHG�LQ�ORZHU�LQFRPH�DQG�PRUH�FRQVHUYDWLYH�WRZQV��EXW

OHVV�LV�DFKLHYHG�LQ�PRUH�DJULFXOWXUDO�VWDWHV�

$V�ZH�FRQWLQXH�WR�PRQLWRU�WUHQGV�LQ�VXUYH\�GDWD�WKURXJK�WKH�/LYLQJ�/DE��ZH�ZLOO�DOVR
H[SDQG�RXU�DQDO\VHV�WR�LQFOXGH�IROORZ�XS�VXUYH\V��FRQWURO�JURXS�FRPSDULVRQV��HPDLO
RXWUHDFK�H[SHULPHQWV��DQG�H[SHULPHQWV�XVLQJ�DFWXDO�IRRG�RXWFRPHV�
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(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

&RQWHQWV

([HFXWLYH�VXPPDU\ �

&RQWHQWV �

���%DFNJURXQG �

���0DWHULDOV�	�0HWKRGV �

���3UHVHQWDWLRQ�,PSDFW �
�����2YHUDOO�LPSDFW �
�����0RWLYDWRUV��EDUULHUV��	�PHPRUDEOH�PRPHQWV ��
�����0RVW�LPSDFWIXO�SUHVHQWDWLRQV�	�GHOLYHU\�PHWKRGV ��
�����0RVW�UHFHSWLYH�GHPRJUDSKLFV�	�FRPPXQLWLHV ��

���&RQFOXGLQJ�5HPDUNV ��
�����5HFRPPHQGDWLRQV ��
�����/LPLWDWLRQV ��
�����)XWXUH�SODQV ��

5HIHUHQFHV ��

$SSHQGLFHV ��
$SSHQGL[�$��6XUYH\�,QVWUXPHQW ��
$SSHQGL[�%��)XWXUH�$QDO\VHV�8QGHU�&RQVWUXFWLRQ ��

%����(PDLO�VXEMHFW�OLQH�H[SHULPHQWV ��
%����7UHDWPHQW�YV��&RQWURO ��
%����)ROORZ�XS�6XUYH\V ��
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(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

���%DFNJURXQG

7KH�(GXFDWHG�&KRLFHV�3URJUDP��(&3��LV�D�86�EDVHG�QRQ�SURILW�ZKLFK�DLPV�WR
UHGXFH�DQLPDO�SURGXFW�FRQVXPSWLRQ��$3&��E\�GHOLYHULQJ�HGXFDWLRQDO�SUHVHQWDWLRQV
RQ�WKH�EHQHILWV�RI�SODQW�EDVHG�HDWLQJ��7KH�RUJDQLVDWLRQ�GHVLJQV�DQG�GHOLYHUV
HQJDJLQJ�DQG�VFLHQFH�EDVHG�SUHVHQWDWLRQV�WR�HGXFDWH�VWXGHQWV�DW�PLGGOH�VFKRROV�
KLJK�VFKRROV��DQG�FROOHJHV�DERXW�WKH�LPSDFW�RI�WKHLU�IRRG�FKRLFHV��(&3�RSHUDWHV
SULPDULO\�LQ�WKH�86�DQG�&DQDGD��DQG�KDV�UHFHQWO\�H[SDQGHG�LWV�FRYHUDJH�WR
*HUPDQ\��,Q�FODVV�SUHVHQWDWLRQV�DUH�GHOLYHUHG�E\�SURIHVVLRQDO�WUDLQHG�HGXFDWRUV�
DQG�DV�RI�������SUHVHQWDWLRQV�DUH�DOVR�RIIHUHG�DV�SUH�UHFRUGHG�YLGHRV�DFFHVVLEOH
RQOLQH��'LIIHUHQW�SUHVHQWDWLRQV�DUH�RIIHUHG��VHH�7DEOH����DQG�WHDFKHUV�VHOHFW�ZKLFK
SUHVHQWDWLRQ�WKHLU�VWXGHQWV�ZLOO�VHH�

7DEOH��� 7KH�GLIIHUHQW�SUHVHQWDWLRQV�RIIHUHG�E\�WKH (GXFDWHG�&KRLFHV�3URJUDP�

3UHVHQWDWLRQ�QDPH $EEUHYLDWLRQ &RQWHQW

+HDOWKIXO�(DWLQJ +( )RFXVHV�RQ�WKH�KHDOWK�LPSDFW�RI�DQLPDO
DQG�SODQW�IRRGV�

0RGHUQ�$QLPDO
$JULFXOWXUH 0$$ )RFXVHV�RQ�WKH�WUHDWPHQW�RI�DQLPDOV

ZLWKLQ�DJULFXOWXUH�

7KH�(QYLURQPHQW�DQG
0RGHUQ�$JULFXOWXUH (0$ )RFXVHV�RQ�WKH�HQYLURQPHQWDO�LPSDFW�RI

DQLPDO�DJULFXOWXUH�

7KH�(WKLFV�RI�(DWLQJ (2(
$�EDODQFHG�SUHVHQWDWLRQ�RQ�WKH�KHDOWK�
HWKLFDO��DQG�HQYLURQPHQWDO�FRQVLGHUDWLRQV
RI�DQLPDO�SURGXFWV�

7KH�)XWXUH�RI�)RRG &0 )RFXVHV�RQ�IXWXUH�IRRG�WHFKQRORJLHV
LQFOXGLQJ�SODQW�EDVHG�DQG�FXOWLYDWHG�PHDW�

6LQFH�RXU�SUHYLRXV�HYDOXDWLRQ�RI�(&3¶V�SURJUDP��%U\DQW�	�'LOODUG���������WKH
HYLGHQFH�RQ�WKH�HIILFDF\�RI�FODVVURRP�WHDFKLQJ�IRU�UHGXFLQJ�$3& KDV�JURZQ
VXEVWDQWLDOO\��VHH�7DEOH����

7DEOH��� 5HFHQW�SXEOLVKHG�VWXGLHV�JHQHUDOO\�VXSSRUW WKH�LPSDFW�RI�HGXFDWLRQDO
LQWHUYHQWLRQV�WR�UHGXFH�DQLPDO�SURGXFW�FRQVXPSWLRQ�

6WXG\ 0DMRU�)LQGLQJV

6FKZLW]JHEHO�
&RNHOHW�	
6LQJHU�������

6WXGHQWV�ZKR�HQJDJHG�ZLWK�DQ�DUWLFOH��D�YLGHR��DQG�D�FODVVURRP
GLVFXVVLRQ�RQ�WKH�HWKLFV�RI�HDWLQJ�PHDW�ZHUH PRUH OLNHO\�WR�DJUHH
WKDW�HDWLQJ�PHDW�IURP�IDFWRU\�IDUPHG�DQLPDOV�LV�XQHWKLFDO
������FRPSDUHG�WR�D�FRQWURO�JURXS��������)RRG�SXUFKDVH�UHFHLSWV
LQGLFDWHG�WKDW�WKH VWXGHQWV�LQ�WKH�LQWHUYHQWLRQ�UHGXFHG WKHLU
SXUFKDVH�RI�PHDW�SURGXFWV �IURP�����RI�SXUFKDVHV�EHIRUH WKH
LQWHUYHQWLRQ�WR�����DIWHU��ZKLOH�WKH�FRQWURO�JURXS�VKRZHG�QR
FKDQJH������EHIRUH�DQG�DIWHU��
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(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

6WXG\ 0DMRU�)LQGLQJV

-DOLO��7DVRII��	
%XVWDPDQWH
������

6WXGHQWV�ZKR�HQJDJHG�ZLWK�D����PLQXWH�OHFWXUH�RQ�IRRG�FKRLFHV
DQG�WKH�FOLPDWH��DQG�DGGLWLRQDO�LQIRUPDWLRQ�RQ�WKH�KHDOWK�EHQHILWV�RI
SODQW�EDVHG�HDWLQJ�UHGXFHG�WKHLU�FRQVXPSWLRQ�RI�PHDW�DQG
LQFUHDVHG�WKHLU�FRQVXPSWLRQ�RI�SODQW�IRRGV�FRPSDUHG�WR�D�FRQWURO
JURXS��7KH SUREDELOLW\�RI�VWXGHQWV�LQ�WKH�LQWHUYHQWLRQ JURXS
SXUFKDVLQJ�PHDW�PHDOV�IHOO�E\����SS��ZKLOH�WKH SUREDELOLW\ RI
SXUFKDVLQJ�D�SODQW�EDVHG�PHDO�LQFUHDVHG�E\����SS�

6FKZLW]JHEHO�
&RNHOHW�	
6LQJHU�������

%XLOGLQJ�RQ�WKHLU�HDUOLHU�VWXG\��WKLV�ZRUN�KDG�DOO�VWXGHQWV�UHDG�D
ERRN�FKDSWHU�DUJXLQJ�IRU�YHJHWDULDQLVP��DQG�KDOI�RI�WKHP�DOVR
ZDWFK�D�YHJ�DGYRFDF\�YLGHR�FRQWDLQLQJ�IDFWRU\�IDUP�IRRWDJH��7KH\
IRXQG�WKDW�ERWK�LQWHUYHQWLRQV LQFUHDVHG�DJUHHPHQW WKDW�HDWLQJ�WKH
PHDW�RI�IDFWRU\�IDUPHG�DQLPDOV�LV�XQHWKLFDO �IURP ���
DJUHHPHQW�EHIRUH�WR�����DIWHU��DQG�UHVXOWHG�LQ�����RI�VWXGHQWV
DQRQ\PRXVO\�SOHDGLQJ�WR�DYRLG�HDWLQJ�IDFWRU\�IDUPHG�PHDW�IRU���
KRXUV��&UXFLDOO\� PHDW�FRQVXPSWLRQ�UHPDLQHG�FRQVWDQW LQ�D
FRPSDULVRQ�JURXS��EXW�IHOO�LQ�ERWK�LQWHUYHQWLRQ�JURXSV��IURP
����RI�DOO�SXUFKDVHV�WR����� DQG�WKH�HIIHFW�PD\�KDYH EHHQ�ODUJHU
IRU�WKH�VWXGHQWV�ZKR�VDZ�WKH�IDFWRU\�IDUPLQJ�IRRWDJH�

0DWKXU�
3HDFRFN�
5RELQVRQ�	
*DUGQHU
������

$�GRFXPHQWDU\�SUHVHQWLQJ�DQLPDO��KHDOWK��DQG�HQYLURQPHQWDO
DUJXPHQWV�DJDLQVW�PHDW LQFUHDVHG�LQWHQWLRQV�WR�UHGXFH
FRQVXPSWLRQ��EXW�IROORZ�XS�VXUYH\V�XVLQJ�µQDLYH�UHFUXLWLQJ¶ WR
DWWHQXDWH�VRFLDO�GHVLUDELOLW\�ELDV�IRXQG QR�VLJQLILFDQW GLIIHUHQFH�LQ
RYHUDOO�VHOI�UHSRUWHG�FRQVXPSWLRQ FRPSDUHG�WR�FRQWURO JURXSV�

7KLV�QHZ�HYLGHQFH�VXSSRUWLQJ�WKH�HIILFDF\�RI�HGXFDWLRQDO�LQWHUYHQWLRQV�IRU�UHGXFLQJ
$3&�LV�HQFRXUDJLQJ��+RZHYHU��DV�6FKLW]JHEHO��&RNHOHW�	�6LQJHU��������DUJXH��LW
UHPDLQV�XQFOHDU�ZKLFK�VSHFLILF�DVSHFWV�RI�WKH�LQWHUYHQWLRQ�FDXVHG�EHKDYLRXUDO
FKDQJH��,Q�RWKHU�ZRUGV� WKHUH�LV�QRZ�JRRG�HYLGHQFH WKDW�HGXFDWLRQDO
LQWHUYHQWLRQV�DUH�HIIHFWLYH�RYHUDOO��EXW�WKHUH�LV�VWLOO�D�ORW�ZH�GR�QRW�NQRZ�DERXW
KRZ�WR�RSWLPL]H�WKHP�

,Q�WKLV�FRQWH[W��WKH�(GXFDWHG�&KRLFHV�3URJUDP�KDV�ODXQFKHG�WKH�/LYLQJ�/DE��7KH
/LYLQJ�/DE�FRPSULVHV�D�VHW�RI�VPDUW�VXUYH\V��FRQWURO�DQG�IROORZ�XS�VXUYH\V��VHH
)LJXUH�����7KH�VPDUW�VXUYH\V�DXWRPDWLFDOO\�WUDFN�WKH�SUHVHQWDWLRQ�YHUVLRQ�D�VWXGHQW
KDV�VHHQ��LQFUHDVLQJ�WKH�YDOLGLW\�DQG�DFFXUDF\�RI�RXU�DQDO\VHV��,QFOXGLQJ�FRQWURO�DQG
IROORZ�XS�VXUYH\V�LQ�WKH�IXWXUH�ZLOO�HQVXUH�WKH�UREXVWQHVV�DQG�YDOLGLW\�RI�RXU�ILQGLQJV�
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(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

)LJXUH��� $�GLDJUDP�RI�WKH�/LYLQJ�/DE�DQG�KRZ�LW�LQWHUDFWV�ZLWK�RWKHU�SDUWV�RI�(&3�

2XU�RYHUDOO�DLP�LQ�WKH�/LYLQJ�/DE�LV�WR�PHDVXUH��DQDO\]H��UHSRUW��DQG�RSWLPL]H
WKH�LPSDFW�RI�(&3¶V�SUHVHQWDWLRQV�RQ�VWXGHQWV¶�DQLPDO�SURGXFW�FRQVXPSWLRQ�

���0DWHULDOV�	�0HWKRGV

$IWHU�YLHZLQJ�DQ�(&3�SUHVHQWDWLRQ��VWXGHQWV�DUH�LQYLWHG�WR�WDNH�D VXUYH\ DERXW�WKH
SUHVHQWDWLRQ��WKHLU�FXUUHQW�GLHWV��DQG�WKHLU�LQWHQGHG�IXWXUH�GLHWV��$IWHU�DW�OHDVW���
GD\V��WKRVH�ZKR�DUH�HOLJLEOH��L�H��RYHU����DQG�JDYH�WKHLU�FRQVHQW�DQG�YDOLG�HPDLO
DGGUHVVHV��DUH�FRQWDFWHG�IRU�D IROORZ�XS�VXUYH\��LQ ZKLFK�WKH\�DUH�DVNHG�DERXW
WKHLU�FXUUHQW�GLHWV�DQG�RWKHU�EHKDYLRXUV��7KH FRQWURO JURXS WRRN�WKH�VXUYH\�EHIRUH
YLHZLQJ�WKH�SUHVHQWDWLRQ��L�H��WKHLU�LQWHQGHG�GLHWV�UHIOHFW�WKRVH�RI�VRPHRQH�ZKR�KDV
QRW�VHHQ�WKH�LQWHUYHQWLRQ��

)LUVW��UHVSRQGHQWV�UHDG�LQIRUPDWLRQ�DERXW�WKH�VWXG\�DQG�JLYH�WKHLU�FRQVHQW�WR�WDNH
SDUW��7KH\�DQVZHU�TXHVWLRQV�DERXW WKHPVHOYHV��LQFOXGLQJ DJH��JUDGH��JHQGHU�
FXUUHQW�GLHW��DQG�LQIRUPDWLRQ�DERXW�WKHLU�VFKRRO��WRZQ��VWDWH��HWF��

2Q�WKH�QH[W�SDJH��UHVSRQGHQWV�DQVZHU�TXHVWLRQV�DERXW WKHLU�GLHWDU\�LQWHQWLRQV�
LQFOXGLQJ�GLHWDU\�FDWHJRU\��PHDW�HDWHU��PHDW�UHGXFHU��ILVK�HDWHU��PHDW�IUHH��RU
SODQW�EDVHG��DQG�WKHLU�SODQQHG�FRQVXPSWLRQ�RI�VSHFLILF�DQLPDO�IRRGV�DOWHUQDWLYHV�
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7KH\�DOVR�FKRRVH�IURP�D�OLVW�RI�PRWLYDWRUV�DQG�EDUULHUV�WKDW�WKH\�FRQVLGHU�LPSRUWDQW�
DQG�KRZ�PXFK�FRQWURO�WKH\�IHHO�WKH\�KDYH�RYHU�WKHLU�GLHW�

1H[W��UHVSRQGHQWV�DQVZHU�TXHVWLRQV�DERXW FXOWLYDWHG PHDW��LQFOXGLQJ�WKHLU
OLNHOLKRRG�RI�FRQVXPLQJ�LW�DQG�WKHLU�PDMRU�PRWLYDWRUV�EDUULHUV�

7KH�ILQDO�VHW�RI�TXHVWLRQV�LV DERXW�(&3��ZKHWKHU�UHVSRQGHQWV KDYH�SUHYLRXVO\�VHHQ
DQ�(&3�SUHVHQWDWLRQ��ZKDW�FODVV�WKH\�VDZ�WKH�SUHVHQWDWLRQ�LQ��DQG�WKHLU�DJUHHPHQW
ZLWK�YDULRXV�VWDWHPHQWV�DERXW�WKH�TXDOLW\�RI�WKH�SUHVHQWDWLRQ��7KH\�DOVR�DQVZHU�DQ
RSHQ�WH[W�TXHVWLRQ�DERXW�ZKDW�WKH\�IRXQG�PRVW�PHPRUDEOH��DQG�ILQDOO\�WKH\�DUH
GHEULHIHG�DQG�LQYLWHG�WR�JLYH�WKHLU�HPDLO�DGGUHVV�IRU�D�IROORZ�XS�VXUYH\��7KH�IXOO
VXUYH\�LQVWUXPHQWV�FDQ�EH�IRXQG�LQ�WKH�UHSRUW�$SSHQGLFHV�

7KH�RULJLQDO�(&3�VXUYH\�KDV�EHHQ�UHEXLOW�IRU�WKH�/LYLQJ�/DE�WR�DGG�TXHVWLRQV
UHFRPPHQGHG�E\�WKH�DQLPDO�DGYRFDF\�UHVHDUFK�FRPPXQLW\��WR�UHIOHFW�EHVW�SUDFWLFH
IRU�VXUYH\�TXHVWLRQ�GHVLJQ��DQG�WR�LQFRUSRUDWH�VPDUW�HOHPHQWV�OLNH�DXWRPDWLFDOO\
UHFRUGLQJ�WKH�SUHVHQWDWLRQ�YHUVLRQ�DQG�GHOLYHU\�PHWKRG�D�SDUWLFLSDQW�KDV�VHHQ�XVLQJ
D�3UHVHQWDWLRQ�3,1�

)LJXUH��� +RZ�GDWD�LV�SURFHVVHG�IURP�SUHVHQWDWLRQ WR�UHSRUW�

$IWHU�YLHZLQJ�WKH�SUHVHQWDWLRQ��VWXGHQWV�IROORZ�OLQNV�RU�45�FRGHV�WR�*XLGHG7UDFN�
(DFK�OLQN�RU�45�FRGH�FRQWDLQV�D�XQLTXH�3UHVHQWDWLRQ�3,1��ZKLFK�LQGLFDWHV�WKH
YHUVLRQ�RI�WKH�SUHVHQWDWLRQ�WKH�VWXGHQW�KDV�VHHQ��)URP�WKHUH��WKH\�DUH�ILOWHUHG�LQWR
GLIIHUHQW�YHUVLRQV�RI�WKH�VXUYH\��KRVWHG�RQ�6XUYH\0RQNH\��7KH�GDWD�LV�WKHQ
GRZQORDGHG�DQG�DQDO\VHG�XVLQJ�6366�

2XU�PDLQ�RXWFRPH�PHDVXUH�RI�LQWHUHVW�LV�WKH SHUFHQWDJH RI�VWXGHQWV�ZKR�LQWHQG
WR�PDNH�D�SRVLWLYH�FKDQJH�WR�WKHLU�GLHWV �L�H��WR FDWHJRULFDOO\�FKDQJH�GLHW�IURP
RPQLYRUH�WR�IOH[LWDULDQ��SHVFHWDULDQ��YHJHWDULDQ��RU�YHJDQ���7KH�IROORZ�XS�VXUYH\�DOVR
HQDEOHV�XV�WR�DQDO\VH�VWXGHQWV¶ VHOI�UHSRUWHG�FRQVXPSWLRQ DIWHU�WKH�SUHVHQWDWLRQ�

�
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���3UHVHQWDWLRQ�,PSDFW

�����2YHUDOO�LPSDFW

$��(&3�SUHVHQWDWLRQV�LQIOXHQFH�VWXGHQWV¶�GLHWDU\�LQWHQWLRQV
DQG�VHOI�UHSRUWHG�GLHWV�WRZDUGV�SODQW�EDVHG�GLHWV

$V�VKRZQ��VWXGHQWV¶�IXWXUH�LQWHQGHG�GLHWV�DUH�YHU\�GLIIHUHQW�IURP�WKHLU�VHOI�UHSRUWHG
FXUUHQW�GLHWV�DW�WKH�WLPH�RI�VHHLQJ�WKH�SUHVHQWDWLRQ�

$W�WKH�WLPH�RI�VHHLQJ�WKH�SUHVHQWDWLRQ������RI�VWXGHQWV�LGHQWLILHG�DV�PHDW�HDWHUV���
����LGHQWLILHG�DV�PHDW�UHGXFHUV��DQG�����FODLPHG�WR�IROORZ�PHDW�IUHH�GLHWV��$IWHU
YLHZLQJ�WKH�SUHVHQWDWLRQ������RI�VWXGHQWV�LQWHQGHG�WR�EH�PHDW�HDWHUV������LQWHQGHG
WR�EH�PHDW�UHGXFHUV��DQG�����LQWHQGHG�WR�IROORZ�PHDW�IUHH�GLHWV� 7KLV�LQGLFDWHV�D
VXEVWDQWLDO�VKLIW�LQ�GLHWDU\�LQWHQWLRQV� $�FKL�VTXDUH DQDO\VLV�LQGLFDWHG�WKDW�WKLV�ZDV
D�VLJQLILFDQW�GLIIHUHQFH �ᷣ���� ���������S������ _�9 �������

:H�DOVR�FRPSDUHG�WKH�VHOI�UHSRUWHG�FXUUHQW�GLHWV�RI�VWXGHQWV�ZKR�KDG�VHHQ�DQ�(&3
SUHVHQWDWLRQ�EHIRUH�YV��WKRVH�ZKR�KDG�QRW��$V�VKRZQ��WKH�SURSRUWLRQ�RI�VWXGHQWV
IROORZLQJ�D�PHDW�IUHH�GLHW�ZDV�URXJKO\�WKH�VDPH�������IRU�ILUVW�WLPH�YLHZHUV�YV������
IRU�UHSHDW�YLHZHUV���EXW WKH�SURSRUWLRQ�RI�PHDW�UHGXFHUV ZDV�VLJQLILFDQWO\�KLJKHU
DPRQJVW�UHSHDW�YLHZHUV���������FRPSDUHG�WR�ILUVW�WLPH�YLHZHUV����������ZKLOH
WKH�SURSRUWLRQ�RI�PHDW�HDWHUV�ZDV�VLJQLILFDQWO\�ORZHU�DPRQJ�UHSHDW�YLHZHUV
��������FRPSDUHG�WR�ILUVW�WLPH�YLHZHUV����������$ FKL�VTXDUH�DQDO\VLV�LQGLFDWHV
WKDW�WKLV�ZDV�D�VLJQLILFDQW�GLIIHUHQFH �ᷣ���� ������� S ������_�9 �������
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7KH�SHUFHQWDJH�RI�VWXGHQWV�LGHQWLI\LQJ�DV�PHDW�HDWHUV�ZDV�EHWZHHQ���������ZKLOH
IOH[LWDULDQV�ZHUH��������WKURXJKRXW�WKH�\HDU��:H�DOVR�VHH�WKDW�FRQVXPSWLRQ�RI
VSHFLILF�IRRGV�ZDV�IDLUO\�VWHDG\�RYHU�WKH�\HDU�

�



(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

0RQLWRULQJ�WKLV�GDWD�SURYLGHV�D�YDOXDEOH�UHVRXUFH�IRU�WKRVH�WUDFNLQJ�GLHWV�DQG�DQLPDO
SURGXFW�FRQVXPSWLRQ�RYHU�WLPH��DQG�FDQ�KHOS�XV�WR�FKDUW�ORQJ�WHUP�FKDQJHV�LQ�GLHW�

�����0RWLYDWRUV��EDUULHUV��	�PHPRUDEOH�PRPHQWV

%��+HDOWK��WKH�HQYLURQPHQW��DQG�DQLPDOV�DUH�WKH�PRVW
LPSRUWDQW�PRWLYDWRUV�IRU�GLHWDU\�FKDQJH

$V�VKRZQ�KHUH��WKH�PRVW�FLWHG�EHQHILWV�E\�WKRVH�ZKR�SODQ�WR�FKDQJH�WKHLU�GLHWV�DUH
KHDOWK�EHQHILWV����� WKRXJKW�WKLV�ZDV�LPSRUWDQW�DQG LQWHQGHG�WR�FKDQJH�WKHLU�GLHW��
FORVHO\�IROORZHG�E\ HQYLURQPHQWDO�EHQHILWV������ DQG EHQHILWV�WR�DQLPDOV�������
7KHVH�WKUHH�PDMRU�PRWLYDWRUV�DFFRXQWHG�IRU�IDU�PRUH�GLHWDU\�FKDQJH�WKDQ�RWKHU
PRWLYDWRUV�OLNH�IRRG�VDIHW\�DQG�VDYLQJ�PRQH\�

��



(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

7KLV�LV�OLNHO\�WR�EH�UHIOHFWLYH�RI�WKH�FRQWHQW�RI�WKH�SUHVHQWDWLRQV�VHHQ��WKH�SOXUDOLW\�RI
ZKLFK�DUH�+HDOWKIXO�(DWLQJ��ZLWK�RWKHUV�IRFXVLQJ�PDLQO\�RQ�HQYLURQPHQWDO�DQG�HWKLFDO
DUJXPHQWV��/RRNLQJ�DW�WKHVH�PRWLYDWRUV�RYHU�WLPH��LW�VHHPV�WKDW�WKH�UHODWLYH
LPSRUWDQFH�RI�HDFK�LV�TXLWH�VWDEOH��:H�GR�QRW�REVHUYH�D�FKDQJH�LQ�WKH�RUGHU�RI
PRWLYDWRUV��EXW�PRQLWRULQJ�WKLV�GDWD�ZLOO�DOORZ�XV�WR�REVHUYH�WKH�LPSDFW�RI�IXWXUH
HYHQWV��H�J��QHZ�GRFXPHQWDULHV�IRFXVHG�RQ�DQ\�LVVXH�LQ�SDUWLFXODU�

&��7DVWH�DQG�IDPLO\�GLHWV�DUH�WKH�PRVW�LPSRUWDQW�EDUULHUV�WR
GLHWDU\�FKDQJH��EXW�WKHLU�LPSRUWDQFH�PD\�EH�GHFOLQLQJ

:H�FDQ�DOVR�VHH�WKDW�WKH�WZR�PRVW�LPSRUWDQW�EDUULHUV�ZHUH OLNLQJ�WKH�WDVWH�RI�PHDW
���� WKRXJKW�WKLV�ZDV�LPSRUWDQW�DQG�GLG�QRW�LQWHQG WR�FKDQJH�WKHLU�GLHW��DQG�WKHLU
IDPLO\�HDWLQJ�PHDW�������

��



(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

(QFRXUDJLQJO\��WKH�LPSRUWDQFH�RI�WKHVH�WZR�PDMRU�EDUULHUV DSSHDUV�WR�EH�GHFOLQLQJ
RYHU�WLPH� :H�FDQ�VHH�D�VWHDG\�GHFOLQH�LQ�WKH�SHUFHQWDJH RI�VWXGHQWV�FLWLQJ�ERWK�RI
WKHVH�PDMRU�EDUULHUV��ZKLFK�FRXOG�UHIOHFW�WKH�LPSURYLQJ�TXDOLW\�RI�DOWHUQDWLYHV
PHDQLQJ�OHVV�RI�D�WDVWH�VDFULILFH��DQG�WKH�LQFUHDVLQJ�SUHYDOHQFH�RI�SODQW�EDVHG
HDWLQJ�LQFOXGLQJ�DPRQJ�VWXGHQWV¶�IDPLOLHV��7KH�QXPEHU�RI�VWXGHQWV�FLWLQJ�WDVWH�DV�D
EDUULHU�IHOO���SHUFHQWDJH�SRLQWV�RYHU�WKH�\HDU��ZKLOH�WKH�QXPEHU�RI�VWXGHQWV�FLWLQJ
IDPLO\�DV�D�EDUULHU�IHOO���SHUFHQWDJH�SRLQWV�

'��7KH�PRVW�IUHTXHQWO\�PHQWLRQHG�WKHPH�ZDV�DQLPDOV

$QLPDOV�ZHUH�E\�IDU�WKH�PRVW�IUHTXHQWO\�PHQWLRQHG�WKHPH LQ�WKH�RSHQ�DQVZHU
VHFWLRQ��DQG�ZDV�WKH�WKHPH�DVVRFLDWHG�ZLWK�WKH�PRVW�SDUWLFLSDQWV�LQWHQGLQJ�WR
FKDQJH�WKHLU�GLHWV������RI�DOO�SDUWLFLSDQWV��

��



(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

�����0RVW�LPSDFWIXO�SUHVHQWDWLRQV�	�GHOLYHU\�PHWKRGV

(��+HDOWKIXO�(DWLQJ�DQG�(WKLFV�RI�(DWLQJ�DUH�DVVRFLDWHG
ZLWK�WKH�PRVW�GLHWDU\�FKDQJH��ZKLOH�)XWXUH�RI�)RRG�LV
DVVRFLDWHG�ZLWK�WKH�OHDVW

$V�VKRZQ��WKH�ILYH�GLIIHUHQW�SUHVHQWDWLRQV�OHDG�WR�VXEVWDQWLDOO\�GLIIHUHQW�UDWHV�RI
LQWHQGHG�GLHWDU\�FKDQJH� 7KH�PRVW�LPSDFWIXO�SUHVHQWDWLRQ KHUH�LV�+HDOWKIXO
(DWLQJ��ZKLFK�ZDV�DVVRFLDWHG�ZLWK�������RI�VWXGHQWV LQWHQGLQJ�WR�FKDQJH�WKHLU�GLHW�
ZKLOH )XWXUH�RI�)RRG�ZDV�WKH�OHDVW�LPSDFWIXO��DVVRFLDWHG ZLWK�MXVW�������RI
VWXGHQWV�LQWHQGLQJ�WR�FKDQJH�WKHLU�GLHW��$�FKL�VTXDUH�DQDO\VLV�LQGLFDWHV�WKDW�WKH
GLIIHUHQFHV�KHUH�ZHUH�VLJQLILFDQW �ᷣ���� ������� S�������_�9 �������

)��,Q�FODVV�SUHVHQWDWLRQV�DFKLHYH�DERXW�����PRUH�GLHWDU\
FKDQJH�FRPSDUHG�WR�RQOLQH�YLGHRV

$V VKRZQ� LQ�FODVV�SUHVHQWDWLRQV�DFKLHYHG�PRUH�GLHWDU\ FKDQJH�LQWHQWLRQV�WKDQ
RQOLQH�YLGHRV�E\�WHQ�SHUFHQWDJH�SRLQWV� $ FKL VTXDUH DQDO\VLV LQGLFDWHG WKDW WKLV
GLIIHUHQFH LV VLJQLILFDQW �ᷣ���� ������� S������ _ 9 �������

��



(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

7KH�GLIIHUHQFH�EHWZHHQ�LQ�FODVV�DQG�RQOLQH�SUHVHQWDWLRQV�LV�VPDOOHVW�IRU�WKH
(QYLURQPHQW�DQG�0RGHUQ�$JULFXOWXUH�����SS��DQG�ODUJHVW�IRU�WKH�)XWXUH�RI�)RRG
�����SS� �ᷣ���� ���������S�������_�9 �������

,W�DSSHDUV�WKDW�WKH�GLIIHUHQFH�LV�DSSUR[LPDWHO\�WKH�VDPH�UHJDUGOHVV�RI�JHQGHU��EXW
LQ�FODVV�SUHVHQWDWLRQV�PD\�EH�VOLJKWO\�PRUH�LPSRUWDQW�IRU�\RXQJHU�VWXGHQWV�

��



(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

�����0RVW�UHFHSWLYH�GHPRJUDSKLFV�	�FRPPXQLWLHV

*��)HPDOHV��ROGHU�VWXGHQWV��DQG�VWXGHQWV�LQ�VFLHQFH
FODVVHV�DUH�PRVW�RSHQ�WR�GLHWDU\�FKDQJH

$V�VKRZQ� IHPDOHV�DQG�QRQ�ELQDU\�VWXGHQWV�ZHUH�IDU PRUH�OLNHO\�WR�SODQ�WR
FKDQJH�WKHLU�GLHWV�FRPSDUHG�WR�PDOH�VWXGHQWV��7KHUH ZDV�DQ����SHUFHQWDJH�SRLQW
GLIIHUHQFH�EHWZHHQ�PDOHV�DQG�IHPDOHV��DQG�D�FKL�VTXDUH�DQDO\VLV�LQGLFDWHG�WKDW�WKH
JHQGHU�GLIIHUHQFH�ZDV�VLJQLILFDQW �ᷣ���� �������� S�������_�9 �������

��



(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

$V�VKRZQ�KHUH��WKHUH�LV�DOVR�D�WHQGHQF\�IRU ROGHU�VWXGHQWV�WR�EH�PRUH�RSHQ�WR
GLHWDU\�FKDQJH��$�FKL�VTXDUH�DQDO\VLV�LQGLFDWHG�WKDW WKH�GLIIHUHQFHV�LQ�RXWFRPHV�E\
JUDGH�ZHUH�VLJQLILFDQW �ᷣ���� ��������S�������_�9 �������

:H�FDQ�DOVR�VHH�XS�WR�DQ����SHUFHQWDJH�SRLQW�GLIIHUHQFH�LQ�GLHWDU\�FKDQJH�LQWHQWLRQV
EHWZHHQ�GLIIHUHQW�VFKRRO�VXEMHFWV� 7KH�VXEMHFWV�DVVRFLDWHG ZLWK�WKH�KLJKHVW
SURSRUWLRQ�RI�VWXGHQWV�SODQQLQJ�WR�FKDQJH�WKHLU�GLHW�ZHUH�SK\VLFDO�
HQYLURQPHQWDO�DQG�OLIH�VFLHQFHV ������ZKLOH�WKH�ORZHVW ZDV�IDPLO\�DQG�FRQVXPHU
VFLHQFH��������$�FKL�VTXDUH�DQDO\VLV�LQGLFDWHG�WKDW�WKH�GLIIHUHQFH�EDVHG�RQ�VFKRRO
VXEMHFW�ZDV�VWDWLVWLFDOO\�VLJQLILFDQW �ᷣ���� ������� S�������_�9 �������

$V�VKRZQ�KHUH��IHPDOHV�UHSUHVHQW�EHWZHHQ���������RI�UHVSRQGHQWV��ZKLOH�PDOHV
DUH���������RI�UHVSRQGHQWV��,Q�WHUPV�RI�JUDGHV��KLJK�VFKRRO�VWXGHQWV�W\SLFDOO\

��



(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

PDNH�XS�DW�OHDVW�����RI�UHVSRQGHQWV��ZKLOH�PLGGOH�VFKRROHUV�DUH�EHWZHHQ�����DQG
�����$W�SUHVHQW��FROOHJH�VWXGHQWV�DUH�OHVV�WKDQ����RI�UHVSRQGHQWV�

+��0RVW�FKDQJH�LV�DFKLHYHG�LQ�ORZHU�LQFRPH�DQG�PRUH
FRQVHUYDWLYH�FRPPXQLWLHV��EXW�OHVV�LV�DFKLHYHG�LQ�PRUH
DJULFXOWXUDO�VWDWHV

$V�VKRZQ��WKHUH�ZDV�D���SHUFHQWDJH�SRLQW�GLIIHUHQFH�EHWZHHQ�UHVSRQGHQWV�EDVHG�RQ
WKHLU�WRZQ¶V�EDQGHG�PHGLDQ�LQFRPH� ����RI�WKRVH�IURP WRZQV�ZLWK�PHGLDQ
LQFRPHV�DERYH���������LQWHQGHG�WR�FKDQJH�WKHLU�GLHW��FRPSDUHG�WR�����RI
WKRVH�IURP�WRZQV�ZLWK�PHGLDQ�LQFRPHV�EHORZ���������

$�FKL�VTXDUH�DQDO\VLV�LQGLFDWHG�WKDW�WKLV�GLIIHUHQFH�ZDV�VWDWLVWLFDOO\�VLJQLILFDQW
�ᷣ���� ��������S�������_�9 �������

��



(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

6LPLODU�DQDO\VLV�LQGLFDWHG�QR�VLJQLILFDQW�GLIIHUHQFH�LQ�LPSDFW�EDVHG�RQ�WRZQ
SRSXODWLRQ �ᷣ���� �������S ������_�9 �������

+RZHYHU��ZH�GLG�REVHUYH�D�VLJQLILFDQWO\ KLJKHU�UDWH RI�GLHWDU\�FKDQJH�LQ�WRZQV
ZLWK�D�KLJKHU������5HSXEOLFDQ�YRWH �ᷣ���� ������ S ������_�9 �������

)LQDOO\��ZH�REVHUYH�D�KLJKHU�UDWH�RI�LQWHQGHG�GLHWDU\�FKDQJH�DPRQJ�VWXGHQWV�IURP
VWDWHV�ZLWK�D�ORZHU�UDWLR�RI�FDWWOH�WR�SHRSOH��+HQFH��WKHUH�LV OHVV�H[SHFWHG�FKDQJH
LQ�6WDWHV�ZLWK�KLJKHU�OHYHOV�RI�DQLPDO�DJULFXOWXUH �ᷣ���� �������S ������_
9 �������

��



(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

���&RQFOXGLQJ�5HPDUNV

�����5HFRPPHQGDWLRQV

%DVHG�RQ�WKH�DQDO\VHV�LQ�WKLV�UHSRUW��,�PDNH�WKH�IROORZLQJ�UHFRPPHQGDWLRQV�IRU
PD[LPL]LQJ�HGXFDWLRQ�SURJUDP�LPSDFW�

�� )RU�SUHVHQWDWLRQV�RYHUDOO�
D� 3UHVHQWDWLRQV�SRVLWLYHO\�LQIOXHQFH�VWXGHQWV¶�LQWHQGHG�DQG�VHOI�UHSRUWHG�GLHWV�
E� +HDOWK��DQLPDOV��DQG�WKH�HQYLURQPHQW�DUH�WKH�PRVW�LPSRUWDQW�PRWLYDWRUV�
F� 7DVWH�DQG�IDPLO\�GLHWV�DUH�WKH�PRVW�LPSRUWDQW�EDUULHUV��EXW�WKHLU�LPSRUWDQFH�LV

GHFOLQLQJ�RYHU�WLPH�
G� 7KH�PRVW�IUHTXHQWO\�PHQWLRQHG�WKHPH�ZDV�DQLPDOV�

�� 7R�RSWLPL]H�FRQWHQW�GHOLYHU\�
D� +HDOWKIXO�(DWLQJ�DQG�(WKLFV�RI�(DWLQJ�DUH�WKH�PRVW�HIIHFWLYH�SUHVHQWDWLRQV�IRU

LQVSLULQJ�FKDQJH��)XWXUH�RI�)RRG�LV�OHDVW�HIIHFWLYH�
E� ,Q�SHUVRQ�SUHVHQWDWLRQV�DFKLHYH�DERXW�����PRUH�FKDQJH�WKDQ�RQOLQH�YLGHRV�

�� 7R�WDUJHW�WKH�PRVW�SURPLVLQJ�VWXGHQWV�
D� )HPDOHV��ROGHU�VWXGHQWV��DQG�WKRVH�LQ�VFLHQFH�FODVVHV�DUH�PRVW�RSHQ�WR

FKDQJH�
E� 0RUH�FKDQJH�LV�DFKLHYHG�LQ�ORZHU�LQFRPH�DQG�PRUH�FRQVHUYDWLYH�WRZQV��EXW

OHVV�LV�DFKLHYHG�LQ�PRUH�DJULFXOWXUDO�VWDWHV�

�����/LPLWDWLRQV

7KHUH�DUH�VHYHUDO�OLPLWDWLRQV�WR�RXU�FXUUHQW�VHWXS�ZRUWK�FRQVLGHULQJ��)LUVW��RXU�FXUUHQW
DQDO\VLV�UHOLHV�RQ�VHOI�UHSRUWHG�GDWD��DQG�LV�WKHUHIRUH�IDOOLEOH�LQ�WHUPV�RI�DFFXUDF\��$V
ZHOO�DV�SDUWLFLSDQWV�DOWHULQJ�WKHLU�UHVSRQVHV�LQ�OLQH�ZLWK�GHPDQG�HIIHFWV��WKH\�PD\
DOVR�PLVLQWHUSUHW�TXHVWLRQV�RU�VLPSO\�PDNH�PLVWDNHV�LQ�UHVSRQGLQJ��7KDW�VDLG��LW�LV
HQFRXUDJLQJ�WKDW�PDQ\�RI�WKH�WUHQGV�ZH�REVHUYHG�DUH�LQ�OLQH�ZLWK�ZKDW�ZH�ZRXOG
H[SHFW�EDVHG�RQ�RWKHU�UHVHDUFK�

6HFRQG��PDQ\�RI�WKH�PRVW�SRZHUIXO�DQG�LQVLJKW�JHQHUDWLQJ�DQDO\VHV�DUH�µXQGHU
FRQVWUXFWLRQ¶�DV�ZH�KDYH�QRW�\HW�FROOHFWHG�HQRXJK�GDWD��7KLV�LQFOXGHV�HPDLO�VXEMHFW
OLQH�WHVWLQJ��IROORZ�XS�VXUYH\�UHVSRQVHV��DQG�LPSRUWDQWO\��FRQWURO�VXUYH\�UHVSRQVHV�
7KLV�\HDU�UHSUHVHQWHG�D�FRPSOHWH�RYHUKDXO�RI�WKH�VXUYH\�V\VWHP��PHDQLQJ�WKDW�GDWD
FROOHFWLRQ�VWDUWHG�IUHVK��+RZHYHU��WKH�V\VWHPV�DUH�DOO�LQ�SODFH�WR�FROOHFW�DOO�WKH
QHFHVVDU\�GDWD�IRU�WKHVH�DGGLWLRQDO�DQDO\VHV��DQG�IXWXUH�UHSRUWV�ZLOO�LQFOXGH�WKRVH
LQVLJKWV�

�����)XWXUH�SODQV

7KHUH�DUH�WZR�PDMRU�SULRULWLHV�IRU�WKH�/LYLQJ�/DE�LQ�WKH�FRPLQJ�\HDU��)LUVW��ZH�ZLOO
H[WHQG�WR�QHZ�DQDO\VHV��ZKLFK�DUH�RXWOLQHG�LQ�$SSHQGL[�%��7KLV�ZLOO�PHDQ�FROOHFWLQJ

��



(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

PRUH�GDWD�IURP�FRQWURO�JURXSV��IROORZ�XS�VXUYH\V��DQG�HPDLO�RXWUHDFK��EXW�DOVR
FROOHFWLQJ�GDWD�RQ�DFWXDO�IRRG�FKRLFHV�WKURXJK�FROODERUDWLRQV�ZLWK�XQLYHUVLW\�SDUWQHUV�
:H�KDYH�RQJRLQJ�FRQYHUVDWLRQV�ZLWK�WKH�8QLYHUVLW\�RI�%DWK�DQG�6WDQIRUG�8QLYHUVLW\
WR�PDNH�WKLV�KDSSHQ��7KURXJK�WKHVH�H[WHQGHG�DQDO\VHV��ZH�ZLOO�DUULYH�DW�SRZHUIXO
QHZ�LQVLJKWV�DERXW�KRZ�WR�IXUWKHU�RSWLPL]H�ERWK�SUHVHQWDWLRQV�DQG�HPDLO�RXWUHDFK�

6HFRQG��ZH�ZLOO�SXEOLVK�DQG�SXEOLFL]H�VHOHFWHG�ILQGLQJV�LQ�DFDGHPLF�MRXUQDOV�DQG
SXEOLF�ZKLWH�SDSHUV��$V�ZHOO�DV�EROVWHULQJ�WKH�FUHGLELOLW\�RI�(&3¶V�FODLPV�WR�LPSDFW�
WKLV�ZLOO�VKDUH�WKH�LQVLJKWV�JHQHUDWHG�KHUH�ZLWK�WKH�ZLGHU�HGXFDWLRQ�DQG�DQLPDO
DGYRFDF\�FRPPXQLWLHV��LQ�WXUQ�KHOSLQJ�WR�LQFUHDVH�WKHLU�LPSDFW�

��



(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

5HIHUHQFHV

%U\DQW��&���	�'LOODUG��&����������(GXFDWHG�&KRLFHV�3URJUDP��$Q�,PSDFW�(YDOXDWLRQ�RI
D�&ODVVURRP�,QWHUYHQWLRQ�WR�5HGXFH�$QLPDO�3URGXFW�&RQVXPSWLRQ��$YDLODEOH�DW
KWWSV���RVI�LR�KHF\N�

-DOLO��$��-���7DVRII��-���	�%XVWDPDQWH��$��9����������(DWLQJ�WR�VDYH�WKH�SODQHW�
(YLGHQFH�IURP�D�UDQGRPL]HG�FRQWUROOHG�WULDO�XVLQJ�LQGLYLGXDO�OHYHO�IRRG�SXUFKDVH
GDWD� )RRG�3ROLF\�������������

0DWKXU��0��%���3HDFRFN��-���5HLFKOLQJ��'��%���1DGOHU��-���%DLQ��3��$���*DUGQHU��&��'���	
5RELQVRQ��7��1����������,QWHUYHQWLRQV�WR�UHGXFH�PHDW�FRQVXPSWLRQ�E\�DSSHDOLQJ�WR
DQLPDO�ZHOIDUH��0HWD�DQDO\VLV�DQG�HYLGHQFH�EDVHG�UHFRPPHQGDWLRQV� $SSHWLWH�
�������

6FKZLW]JHEHO��(���&RNHOHW��%���	�6LQJHU��3����������'R�HWKLFV�FODVVHV�LQIOXHQFH
VWXGHQW�EHKDYLRU"�&DVH�VWXG\��7HDFKLQJ�WKH�HWKLFV�RI�HDWLQJ�PHDW� &RJQLWLRQ������
�������

6FKZLW]JHEHO��(���&RNHOHW��%���	�6LQJHU��3����������6WXGHQWV�(DW�/HVV�0HDW�$IWHU
6WXG\LQJ�0HDW�(WKLFV� 5HYLHZ�RI�3KLORVRSK\�DQG�3V\FKRORJ\� �����

��

https://osf.io/hecyk/
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$SSHQGLFHV

$SSHQGL[�$��6XUYH\�,QVWUXPHQW

3���,QIRUPDWLRQ�	�&RQVHQW

:H�LQYLWH�\RX�WR�WDNH�SDUW�LQ�WKLV�VXUYH\��ZKLFK�ZLOO�KHOS�XV�XQGHUVWDQG�WKH�LPSDFW�RI
RXU�SUHVHQWDWLRQV�RQ�VWXGHQWV��<RX�GR�QRW�KDYH�WR�WDNH�SDUW�LQ�WKH�VXUYH\��DQG�\RX
FDQ�VWRS�DW�DQ\�WLPH��,I�\RX�FRPSOHWH�WKH�VXUYH\��\RX�ZLOO�KDYH�WKH�FKDQFH�WR�ZLQ�D
�����$PD]RQ�JLIW�FDUG�

$ERXW�WKH�VXUYH\

:H�ZDQW�WR�XQGHUVWDQG�KRZ�RXU�SUHVHQWDWLRQV�LPSDFW�WKH�VWXGHQWV�ZKR�ZDWFK�WKHP�
,Q�SDUWLFXODU��ZH�DUH�LQWHUHVWHG�LQ�\RXU�LGHDV�DERXW
IRRG��<RX�KDYH�EHHQ�DVNHG�WR�WDNH�SDUW�EHFDXVH�\RX�KDYH�VHHQ�D�SUHVHQWDWLRQ�JLYHQ
E\�WKH�(GXFDWHG�&KRLFHV�3URJUDP�

:KDW�WR�GR

<RX�ZLOO�WDNH�D����PLQXWH�VXUYH\�QRZ��DQG�DW�WKH�HQG�\RX�FDQ�SURYLGH�\RXU�HPDLO
DGGUHVV�WR�EH�HQWHUHG�LQWR�WKH������$PD]RQ�JLIW�FDUG�SUL]H�GUDZ��:H�ZLOO�FRQWDFW�\RX
DIWHU���PRQWKV�ZLWK�D����PLQXWH�IROORZ�XS�TXHVWLRQQDLUH��DQG�\RX�FDQ�FRPSOHWH�WKH
IROORZ�XS�TXHVWLRQQDLUH�IRU�$127+(5�FKDQFH�WR�ZLQ�D������$PD]RQ�JLIW�FDUG���<HV�
WKHUH�DUH�WZR�FKDQFHV�WR�ZLQ���7KHUH�DUH�QR�ULVNV�RU�FRVWV�WR�WDNLQJ�SDUW��DQG�\RX�FDQ
VWRS�DW�DQ\�WLPH�

+RZ�WKH�GDWD�ZLOO�EH�XVHG

<RXU�UHVSRQVHV�ZLOO�EH�NHSW�RQ�VHFXUH�HQFU\SWHG�DFFRXQWV�DQG�FRPSXWHUV��DQG�ZLOO
EH�KDQGOHG�LQ�OLQH�ZLWK�WKH�8.¶V�'DWD�3URWHFWLRQ�$FW������DV�ZHOO�DV�WKH�8QLYHUVLW\�RI
%DWK¶V�'DWD�3URWHFWLRQ�3ROLF\��<RXU�SHUVRQDO�LQIRUPDWLRQ�ZLOO�QHYHU�EH�PDGH�SXEOLF�
DQG�ZLOO�EH�QRW�EH�VWRUHG�DQ\�ORQJHU�WKDQ���\HDUV��7KLV�SURMHFW�KDV�EHHQ�DSSURYHG�E\
WKH�8QLYHUVLW\�RI�%DWK¶V�3V\FKRORJ\�5HVHDUFK�(WKLFV�&RPPLWWHH�

)XUWKHU�LQIRUPDWLRQ

)RU�IXUWKHU�LQIRUPDWLRQ��\RX�FDQ�HPDLO�

&KULV�%U\DQW��3URMHFW�UHVHDUFKHU� &�-�%U\DQW#EDWK�DF�XN
8QLYHUVLW\�RI�%DWK�3V\FKRORJ\�5HVHDUFK�(WKLFV�&RPPLWWHH�&KDLU�
SV\FKRORJ\HWKLFV#EDWK�DF�XN

����3OHDVH�FKHFN�WKH�ER[�WR�WDNH�WKH�VXUYH\�
D� ,�XQGHUVWDQG�WKH�DERYH�LQIRUPDWLRQ�DQG�,�FRQVHQW�WR�WDNH�SDUW�LQ�WKH�VXUYH\�

��
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(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

3���$ERXW�<RX

����:KDW�LV�\RXU�FXUUHQW�VFKRRO�JUDGH�RU�FROOHJH�OHYHO"
BBBBBBBBBBBBBB

����+RZ�ROG�DUH�\RX"
BBBBBBBBBBBBBB

����:KDW�LV�\RXU�JHQGHU"
D� 0DOH
E� )HPDOH
F� 1RQ�ELQDU\��SOHDVH�VSHFLI\�

����:KLFK�RI�WKH�IROORZLQJ�EHVW�GHVFULEHV�\RXU�GLHW"
D� 0HDW�HDWHU��QR�UHVWULFWLRQV�RQ�HDWLQJ�DQLPDO�SURGXFWV�
E� 0HDW�UHGXFHU �UHGXFLQJ PHDW FRQVXPSWLRQ RU RQO\ HDWLQJ LW RFFDVLRQDOO\�
F� )LVK�HDWHU��HDWV�SODQW�EDVHG�IRRGV��HJJV��GDLU\��DQG�ILVK�
G� 0HDW�IUHH��HDWV�SODQW�EDVHG�IRRGV��HJJV��DQG�GDLU\�
H� &RPSOHWHO\�SODQW�EDVHG��HDWV�RQO\�SODQW�EDVHG�IRRGV�
I� 2WKHU��SOHDVH�VSHFLI\��BBBBBBBBBBBBBB

����,Q�WKH�SDVW���PRQWKV��KRZ�RIWHQ�GLG�\RX�HDW�WKHVH�IRRGV"
�1HYHU��/HVV�WKDQ�RQFH�SHU�0217+������WLPHV�SHU�0217+��2QFH�SHU
:((.������WLPHV�SHU�:((.������WLPHV�SHU�:((.��2QFH�SHU�'$<�����
WLPHV�SHU�'$<����RU�PRUH�WLPHV�SHU�'$<�

D� 0HDW��DQ\�W\SH�RI�PHDW��LQFOXGLQJ�EHHI��SRUN��FKLFNHQ��WXUNH\��ILVK�
VKHOOILVK��RU�RWKHU�PHDWV�

E� %HHI��KDPEXUJHU��VWHDN��URDVW�EHHI��PHDWORDI��LQ�VWHZV���ODVDJQD���SDVWD
��SL]]D���HWF��

F� 3RUN��EDFRQ��KDP��SRUN�FKRSV��VSDUH�ULEV��EDFRQ�ELWV��HWF��
G� &KLFNHQ��ZLQJV��QXJJHWV��FKLFNHQ�EUHDVW��FKLFNHQ�VDQGZLFK��LQ�VRXS�

HWF��
H� 7XUNH\��WXUNH\�GLQQHU��WXUNH\�VDQGZLFK��WXUNH\�EXUJHU��WXUNH\�EDFRQ��LQ

VRXS��HWF��
I� )LVK��QRW�LQFOXGLQJ�VKHOOILVK��VDOPRQ��WXQD��ILVK�VWLFNV��KDGGRFN��ILVK�	

FKLSV��HWF��
J� 6KHOOILVK��OREVWHU��VKULPS��VFDOORSV��R\VWHU��FUDE��HWF��
K� 2WKHU�PHDWV��GXFN��ODPE�VKHHS��JRDW��ELVRQ��HWF��
L� 'DLU\��FKHHVH��PLON��\RJXUW��LFH�FUHDP��EXWWHU��HWF��
M� (JJV��ERLOHG��IULHG��RPHOHW��LQ�VDODG��LQ�EDNHG�JRRGV��HWF��
N� 3ODQW�EDVHG�PHDW�VXEVWLWXWHV
O� 3ODQW�EDVHG�ILVK�VXEVWLWXWHV
P� 3ODQW�EDVHG�GDLU\�VXEVWLWXWHV
Q� 3ODQW�EDVHG�HJJ�VXEVWLWXWHV

��



(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

����3OHDVH�HQWHU�WKH�QDPH�RI�\RXU�VFKRRO�
BBBBBBBBBBBBBB

����3OHDVH�HQWHU�WKH�QDPH�RI�WKH�WRZQ�FLW\�\RXU�VFKRRO�LV�LQ�
BBBBBBBBBBBBBB

����3OHDVH�VHOHFW�WKH�FRXQWU\�\RXU�VFKRRO�LV�LQ�
BBBBBBBBBBBBBB

�����3OHDVH�VHOHFW�WKH�VWDWH�RU�UHJLRQ�\RXU�VFKRRO�LV�LQ�
BBBBBBBBBBBBBB

3���$ERXW�\RXU�'LHW

�����,Q�WKH�IXWXUH��ZKDW�W\SH�RI�GLHW�GR�\RX�LQWHQG�WR�HDW"
D� 0HDW�HDWHU��QR�UHVWULFWLRQV�RQ�HDWLQJ�DQLPDO�SURGXFWV�
E� 0HDW�UHGXFHU��UHGXFLQJ�PHDW�FRQVXPSWLRQ�RU�RQO\�HDWLQJ�LW�RFFDVLRQDOO\�
F� )LVK�HDWHU��HDWV�SODQW�EDVHG�IRRGV��HJJV��GDLU\��DQG�ILVK�
G� 0HDW�IUHH��HDWV�SODQW�EDVHG�IRRGV��HJJV��DQG�GDLU\�
H� &RPSOHWHO\�SODQW�EDVHG��HDWV�RQO\�SODQW�EDVHG�IRRGV�

�����'R�\RX�KDYH�DQ\�VSHFLILF�LQWHQWLRQV�RI�FKDQJLQJ�\RXU�GLHW�IRU�WKH�IROORZLQJ
IRRGV"�3OHDVH�LQGLFDWH�KRZ�

�6WDUW�HDWLQJ��(DW�PRUH��(DW�WKH�VDPH�DPRXQW��(DW OHVV��6WRS�HDWLQJ�
&RQWLQXH�QRW�WR�HDW�

D� 0HDW��DQ\�W\SH�RI�PHDW��LQFOXGLQJ�EHHI��SRUN��FKLFNHQ��WXUNH\��ILVK��VKHOOILVK��RU
RWKHU�PHDWV�

E� %HHI��KDPEXUJHU��VWHDN��URDVW�EHHI��PHDWORDI��LQ�VWHZV���ODVDJQD���SDVWD��
SL]]D���HWF��

F� 3RUN��EDFRQ��KDP��SRUN�FKRSV��VSDUH�ULEV��EDFRQ�ELWV��HWF��
G� &KLFNHQ��ZLQJV��QXJJHWV��FKLFNHQ�EUHDVW��FKLFNHQ�VDQGZLFK��LQ�VRXS��HWF��
H� 7XUNH\��WXUNH\�GLQQHU��WXUNH\�VDQGZLFK��WXUNH\�EXUJHU��WXUNH\�EDFRQ��LQ�VRXS�

HWF��
I� )LVK��QRW�LQFOXGLQJ�VKHOOILVK��VDOPRQ��WXQD��ILVK�VWLFNV��KDGGRFN��ILVK�	�FKLSV�

HWF��
J� 6KHOOILVK��OREVWHU��VKULPS��VFDOORSV��R\VWHU��FUDE��HWF��
K� 2WKHU�PHDWV��GXFN��ODPE�VKHHS��JRDW��ELVRQ��HWF��
L� 'DLU\��FKHHVH��PLON��\RJXUW��LFH�FUHDP��EXWWHU��HWF��
M� (JJV��ERLOHG��IULHG��RPHOHW��LQ�VDODG��LQ�EDNHG�JRRGV��HWF��
N� 3ODQW�EDVHG�PHDW�VXEVWLWXWHV
O� 3ODQW�EDVHG�ILVK�VXEVWLWXWHV
P� 3ODQW�EDVHG�GDLU\�VXEVWLWXWHV
Q� 3ODQW�EDVHG�HJJ�VXEVWLWXWHV

��



(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

�����:KLFK�RI�WKH�IROORZLQJ�GR�\RX�FRQVLGHU�WKH�ELJJHVW�PRWLYDWLRQV�IRU�HDWLQJ�D
PRUH�SODQW�EDVHG�GLHW"��<RX�FDQ�VHOHFW�VHYHUDO�

D� %HQHILWLQJ�WKH�HQYLURQPHQW
E� %HQHILWLQJ�\RXU�KHDOWK
F� %HQHILWLQJ�WKH�DQLPDOV
G� ,PSURYHG�IRRG�VDIHW\
H� *OREDO�IRRG�VHFXULW\
I� 6DYLQJ�PRQH\
J� 7DVWH�SUHIHUHQFH
K� 1RQH
L� 2WKHU��SOHDVH�VSHFLI\��BBBBBBBBBBBBBBBB

�����:KLFK�RI�WKH�IROORZLQJ�GR�\RX�FRQVLGHU�WKH�ELJJHVW�EDUULHUV�WR�HDWLQJ�D�PRUH
SODQW�EDVHG�GLHW"��<RX�FDQ�VHOHFW�VHYHUDO�

D� ,�OLNH�WKH�WDVWH�RI�PHDW�DQG�DQLPDO�SURGXFWV
E� 3ODQW�EDVHG�IRRGV�DUH�WRR�H[SHQVLYH
F� (DWLQJ�SODQW�EDVHG�LV�WRR�LQFRQYHQLHQW
G� +HDOWK�UHDVRQV
H� 0\�IULHQGV�DQG�SHHUV�HDW�PHDW
I� 0\�IDPLO\�HDW�PHDW
J� ,�GRQ¶W�WKLQN�WKHUH�DUH�JRRG�UHDVRQV�WR�HDW�OHVV�PHDW
K� 1R�EDUULHUV
L� 2WKHU��SOHDVH�VSHFLI\�

�����7R�ZKDW�H[WHQW�GR�\RX�IHHO�\RX�KDYH�FRQWURO�RYHU�ZKLFK�IRRGV�\RX�HDW"
D� 1RQH�DW�DOO
E� $�OLWWOH
F� $�PRGHUDWH�DPRXQW
G� $�ORW
H� $�JUHDW�GHDO

3���$ERXW�&XOWLYDWHG�0HDW

�����3OHDVH�LQGLFDWH�\RXU�LQWHUHVW�LQ�HDWLQJ�HDFK�RI�WKH�IROORZLQJ�IRRGV�
�'HILQLWHO\�ZRXOG�QRW�HDW��3UREDEO\�ZRXOG�QRW�HDW��0D\EH�ZRXOG�HDW�
3UREDEO\�ZRXOG�HDW��'HILQLWHO\�ZRXOG�HDW�

D� &XOWLYDWHG�PHDW
E� &RZ�IUHH�GDLU\
F� 3ODQW�EDVHG�PHDW
G� 3ODQW�EDVHG�GDLU\

��



(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

�����3OHDVH�LQGLFDWH�WKH�LPSRUWDQFH�RI�HDFK�RI�WKH�IROORZLQJ�SRWHQWLDO�EHQHILWV�RI
FXOWLYDWHG�PHDW�LQ�\RXU�YLHZ�

�9HU\�XQLPSRUWDQW��4XLWH�XQLPSRUWDQW��0D\EH�LPSRUWDQW� 4XLWH
LPSRUWDQW��9HU\�LPSRUWDQW�

D� %HLQJ�EHWWHU�IRU�DQLPDOV
E� %HLQJ�EHWWHU�IRU�WKH�HQYLURQPHQW
F� %HLQJ�KHDOWKLHU��H�J��OHVV�VDWXUDWHG�IDW�
G� %HLQJ�VDIHU��H�J��OHVV�ULVN�RI�LQIHFWLRQV�
H� +HOSLQJ�WR�DOOHYLDWH�ZRUOG�KXQJHU

�����3OHDVH�LQGLFDWH�WKH�LPSRUWDQFH�RI�HDFK�RI�WKH�IROORZLQJ�LVVXHV�LQ�\RXU�GHFLVLRQ
ZKHWKHU�WR�HDW�FXOWLYDWHG�

�9HU\�XQLPSRUWDQW��4XLWH�XQLPSRUWDQW��0D\EH�LPSRUWDQW� 4XLWH
LPSRUWDQW��9HU\�LPSRUWDQW�

D� 7DVWH
E� 3ULFH
F� 1DWXUDOQHVV
G� 6DIHW\
H� +HDOWKLQHVV
I� 1RYHOW\�RU�XQIDPLOLDULW\

3���$ERXW�(&3

�����+DYH�\RX�SUHYLRXVO\�VHHQ�DQRWKHU�SUHVHQWDWLRQ�E\�(&3"
D� <HV
E� 1R
F� 'RQ¶W�NQRZ

�����,Q�ZKLFK�FODVV�GLG�\RX�VHH�WKH�SUHVHQWDWLRQ�WRGD\"
D� (QJOLVK
E� )RUHLJQ�/DQJXDJH
F� +HDOWK�DQG�3K\VLFDO�(GXFDWLRQ
G� 0DWK
H� 3K\VLFDO�(QYLURQPHQWDO�/LIH�6FLHQFHV
I� 6RFLDO�6FLHQFHV
J� )DPLO\�DQG�&RQVXPHU�6FLHQFH
K� 2WKHU��SOHDVH�VSHFLI\�

����:KDW�GLG�\RX�OHDUQ�WRGD\�WKDW�ZDV�PRVW�VXUSULVLQJ��PHPRUDEOH��RU�LQWHUHVWLQJ"
BBBBBBBBBBBBBB

�����3OHDVH�HQWHU�WKH�QDPH�RI�\RXU�HGXFDWRU�WRGD\��RU�LI�\RX�VDZ�WKH�SUHVHQWDWLRQ
DV�DQ�RQOLQH�YLGHR��ZULWH�
YLGHR
�

BBBBBBBBBBBBBB

��



(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

�����7R�ZKDW�H[WHQW�GR�\RX�DJUHH�ZLWK�WKH�IROORZLQJ�VWDWHPHQWV"
�6WURQJO\�GLVDJUHH��'LVDJUHH��1HLWKHU�DJUHH�QRU�GLVDJUHH��$JUHH
6WURQJO\�DJUHH�

D� 7KH�LQIRUPDWLRQ�SUHVHQWHG�WRGD\�ZDV�VXSSRUWHG�E\�UHOLDEOH�VRXUFHV�
E� ,W�LV�LPSRUWDQW�IRU�VWXGHQWV�WR�OHDUQ�DERXW�WKH�LQIRUPDWLRQ�SUHVHQWHG�WRGD\�
F� ,�DOUHDG\�NQHZ�D�ORW�DERXW�WKH�LQIRUPDWLRQ�SUHVHQWHG�WRGD\�
G� 7KH�HGXFDWRU�ZDV�QRQMXGJPHQWDO�DQG�UHVSHFWIXO�WR�VWXGHQWV�
H� 7KH�HGXFDWRU�ZDV�NQRZOHGJHDEOH�DERXW�WKH�LQIRUPDWLRQ�SUHVHQWHG�

����3OHDVH�OHW�XV�NQRZ�DQ\�DGGLWLRQDO�IHHGEDFN�\RX�KDYH�DERXW�WKH�SUHVHQWDWLRQ�RU
WKH�HGXFDWRU�

BBBBBBBBBBBBBB

3���)LQDO�4XHVWLRQV

����3OHDVH�HQWHU�\RXU�HPDLO�DGGUHVV�VR�WKDW�ZH�FDQ�FRQWDFW�\RX�LI�\RX�ZLQ�WKH�����
$PD]RQ�JLIW�FDUG���2SWLRQDO�

BBBBBBBBBBBBBB

3���'HEULHILQJ

7KDQN�\RX�IRU�WDNLQJ�SDUW�LQ�WKH�VXUYH\�

,I�\RX�KDYH�SURYLGHG�\RXU�HPDLO�DGGUHVV��ZH�ZLOO�FRQWDFW�\RX�LI�\RX�ZLQ�WKH�����
$PD]RQ�JLIW�FDUG�GUDZ��:H�ZLOO�DOVR�FRQWDFW�\RX�ZLWK�D�IROORZ�XS�VXUYH\�DQG�DQRWKHU
FKDQFH�WR�ZLQ�DIWHU�DW�OHDVW���PRQWKV�

7KH�SXUSRVH�RI�WKLV�VXUYH\�LV�WR�DVVHVV�WKH�LPSDFW�RI�SUHVHQWDWLRQV�E\�WKH�(GXFDWHG
&KRLFHV�3URJUDP��<RXU�VXUYH\�UHVSRQVHV�FRUUHVSRQGV�WR�WKH�SDUWLFXODU�YHUVLRQ�WKH
SUHVHQWDWLRQ�\RX�KDYH�VHHQ�WRGD\��%\�DQDO\VLQJ�DOO�WKH�VXUYH\�UHVSRQVHV��ZH�FDQ
LGHQWLI\�ZD\V�RI�LPSURYLQJ�RXU�SUHVHQWDWLRQV�

<RXU�SHUVRQDO�GDWD�ZLOO�EH�VWRUHG�RQ�HQFU\SWHG�GULYHV�DQG�FRPSXWHUV�DQG�ZLOO�QRW�EH
VWRUHG�IRU�ORQJHU�WKDQ���\HDUV�IURP�WRGD\��,I�\RX�KDYH�TXHVWLRQV�DERXW�WKH�VXUYH\��RU
LI�\RX�ZDQW�WR�ZLWKGUDZ�\RXU�GDWD��ZLWKLQ���ZHHNV���\RX�FDQ�FRQWDFW�

&KULV�%U\DQW��3URMHFW�UHVHDUFKHU� &�-�%U\DQW#%DWK�DF�XN

8QLYHUVLW\�RI�%DWK�3V\FKRORJ\�5HVHDUFK�(WKLFV�&RPPLWWHH�&KDLU�
SV\FKRORJ\HWKLFV#EDWK�DF�XN

��
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(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

$SSHQGL[�%��)XWXUH�$QDO\VHV�8QGHU�&RQVWUXFWLRQ

7KLV�VHFWLRQ�FRQWDLQV�VHYHUDO�DQDO\VHV�ZKLFK�KDYH�EHHQ�VWDUWHG��EXW�GR�QRW�\HW�KDYH
HQRXJK�GDWD�WR�SURYLGH�PHDQLQJIXO�LQVLJKWV��1RQHWKHOHVV��WKH�H[SODQDWLRQV�DQG
FKDUWV�DUH�XVHIXO�WR�XQGHUVWDQG�WKH�LQVLJKWV�WKDW�WKHVH�DQDO\VHV�FDQ�SURGXFH�LQ
IXWXUH�LWHUDWLRQV�RI�WKH�/LYLQJ�/DE��7KLV�LQFOXGHV�GDWD�IURP�D�IROORZ�XS�VXUYH\��D
FRQWURO�JURXS��DQG�DQ�H[SHULPHQW�RQ�GLIIHUHQW�HPDLO�VXEMHFW�OLQHV�

%����(PDLO�VXEMHFW�OLQH�H[SHULPHQWV

,Q�WKLV�DQDO\VLV��ZH�PRGLILHG�WKH�VXEMHFW�OLQHV�RI�HPDLOV�VHQW�WR�WHDFKHUV�WR
H[SHULPHQWDOO\�LGHQWLI\�WKH�VXEMHFW�OLQHV�OHDGLQJ�WR�WKH�KLJKHVW�QXPEHU�RI�VWXGHQWV
DQG�ERRNLQJV�SHU�HPDLO�VHQW�

6R�IDU��ZH�KDYH�DFKLHYHG�WKLV�E\�FKDQJLQJ�HPDLO�VXEMHFW�OLQHV�HYHU\�IHZ�ZHHNV��DQG
FRPSDULQJ�WKH�ERRNLQJV�SHU�HPDLO�EHWZHHQ�ZHHNV��$OWKRXJK�NHHSLQJ�WKH�VDPH
VXEMHFW�OLQH�IRU�VHYHUDO�ZHHNV�DOORZV�XV�WR�FRQWURO�IRU�D�WLPH�HIIHFW�WR�VRPH�H[WHQW��LQ
WKH�IXWXUH�ZH�ZLOO�H[SORUH�WHVWLQJ�WKHVH�GLIIHUHQFHV�PRUH�UREXVWO\�E\�KDYLQJ�GLIIHUHQW
%RRNLQJ�&RRUGLQDWRUV�XVH�GLIIHUHQW�VXEMHFW�OLQHV�LQ�WKH�VDPH�ZHHN��RU�E\�H[SORULQJ
DGGLWLRQDO�RSWLRQV�IRU�UHFRUGLQJ�VXEMHFW�OLQH�VXFFHVV�UDWH�

7KLV�DQDO\VLV�UHSUHVHQWV�D�SURRI�RI�FRQFHSW�IRU�WKH�FXUUHQW�GHVLJQ��:H�UHSRUW�ILJXUHV
IRU�WKH�IRXU�ZHHNV�ZH�KDYH�FROOHFWHG�GDWD�VR�IDU���WKUHH�ZHHNV�ZLWK�RQH�VXEMHFW�OLQH�
DQG�RQH�ZHHN�ZLWK�D�GLIIHUHQW�VXEMHFW�OLQH�

:HHN 6XEMHFW
/LQH 6XEMHFW�/LQH�&RQWHQW

���2FW������1RY

$ (GXFDWLRQDO�3UHVHQWDWLRQ���/HVVRQ�3ODQV�IRU�<RXU
6WXGHQWV���1RY������1RY

���1RY������1RY

���1RY������1RY % +HDOWKIXO�(DWLQJ�'LJLWDO�3UHVHQWDWLRQV

$V�VKRZQ��WKH�WLPH�RYHUODSV�ZLWK�7KDQNVJLYLQJ�VXFK�WKDW�WKH�RQO\�FRPSDULVRQ�GDWD
ZH�KDYH�VR�IDU�LV�IURP�7KDQNVJLYLQJ�ZHHN��DQG�WKHUHIRUH�FRQWDLQV�D�SUREDEOH
FRQIRXQGLQJ�YDULDEOH��$OWKRXJK�RXU�RXWFRPH�PHDVXUHV�RI�ERRNLQJV�DQG�VWXGHQWV�DUH
SHU�HPDLO��DQG�WKHUHIRUH�VKRXOG�EH�LQVHQVLWLYH�WR�WKH�YROXPH�RI�DFWLYLW\��LW�LV�SRVVLEOH
WKDW�RWKHU�EHKDYLRXUV�OLNH�WHDFKHUV�WDNLQJ�H[WHQGHG�WLPH�RII�DQG�WKHUHIRUH�PDNLQJ
IHZHU�ERRNLQJV�DUH�LQWHUIHULQJ�LQ�WKH�ILQDO�ZHHN�

��



(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

$V�VKRZQ��WKHUH�LV�OLWWOH�YDULDWLRQ�EHWZHHQ�WKH�ILUVW�WKUHH�ZHHNV��ZKLFK�DOO�XVHG
VXEMHFW�OLQH�$��,Q�WKH�IRXUWK�ZHHN��ZKLFK�XVHG�D�GLIIHUHQW�VXEMHFW�OLQH��WKH�QXPEHU�RI
ERRNLQJV�SHU�HPDLO�DSSUR[LPDWHO\�GRXEOHG��DQG�WKH�QXPEHU�RI�VWXGHQWV�SHU�HPDLO
LQFUHDVHG�DSSUR[LPDWHO\�����

$OWKRXJK�WKHUH�LV�QRW�HQRXJK�GDWD�WR�GUDZ�ILUP�FRQFOXVLRQV�KHUH�FXUUHQWO\��HDUO\
UHVXOWV�DUH�SURPLVLQJ�IRU�WKLV�WHFKQLTXH�IRU�PHDVXULQJ�YDULDWLRQ�LQ�HPDLO�LPSDFW�

%����7UHDWPHQW�YV��&RQWURO

,Q�WKLV�VHFWLRQ��ZH�UHSRUW�NH\�RXWFRPHV�IRU�VWXGHQWV�ZKR�KDYH�VHHQ�DQ�(&3
SUHVHQWDWLRQ�FRPSDUHG�WR�D�FRQWURO�JURXS��7KH�FRQWURO�JURXS�FRQVLVWHG�RI�VWXGHQWV
ZKR�KDG�QRW�\HW�VHHQ�DQ�(&3�SUHVHQWDWLRQ��VR�RQH�VXUYH\�SDJH�DERXW�WKH
SUHVHQWDWLRQ�FRQWHQW�ZDV�UHPRYHG�IRU�WKLV�JURXS��EXW�RWKHUZLVH�WKH�VXUYH\V�ZHUH
LGHQWLFDO��&RPSDULQJ�UHVSRQVHV�IRU�VWXGHQWV�ZKR�KDYH�VHHQ�DQ�(&3�SUHVHQWDWLRQ�WR
WKH�FRQWURO�JURXS�HQDEOHV�XV�WR�LGHQWLI\�WKH�LPSDFW�RI�WKH�SUHVHQWDWLRQ�RQ�NH\
PHDVXUHV�

��



(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

$V�VKRZQ��ZH�FXUUHQWO\�GR�QRW�KDYH�HQRXJK�FRQWURO�GDWD�WR�GUDZ�DQ\�FRQFOXVLRQV
DERXW�WKH�SURJUDP�LPSDFW�XVLQJ�WKLV�PHWKRG��MXVW���YDOLG�UHVSRQVHV���1H[W�VHPHVWHU�
FROOHFWLQJ�FRQWURO�JURXS�UHVSRQVHV�ZLOO�EH�D�SULRULW\�IRU�DGYDQFLQJ�WKLV�PHWKRG�IRU
SURJUDP�HYDOXDWLRQ�

%����)ROORZ�XS�6XUYH\V

,Q�WKLV�VHFWLRQ��ZH�UHSRUW�RQ�WKH�GDWD�IURP�IROORZ�XS�VXUYH\V��)ROORZ�XS�VXUYH\V�ZHUH
VHQW�E\�HPDLO�WR�VWXGHQWV�ZKR��D��ZHUH�RYHU�WKH�DJH�RI������E��JDYH�WKHLU�FRQVHQW�WR
EH�FRQWDFWHG�IRU�D�IROORZ�XS�VXUYH\���F��SURYLGHG�YDOLG�HPDLO�DGGUHVVHV��DQG��G��KDG
VHHQ�DQ�(&3�SUHVHQWDWLRQ�PRUH�WKDQ����GD\V�DJR�

6R�IDU��WKH�IROORZ�XS�VXUYH\�KDV�RQO\�EHHQ�VHQW�RXW�WZLFH��WR�D�WRWDO�RI�����VWXGHQWV�
RI�ZKRP�MXVW����KDYH�UHVSRQGHG�������UHVSRQVH�UDWH���$JDLQ��WKLV�VDPSOH�VL]H�LV�WRR
VPDOO�WR�SURYLGH�PHDQLQJIXO�LQVLJKWV�DW�WKLV�VWDJH��EXW�ZH�FDQ�UHYLHZ�WKH�RXWFRPHV
WKDW�WKH�DQDO\VLV�ZLOO�SURGXFH�ZLWK�PRUH�GDWD�

��



(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

$V�VKRZQ��WKH�PDMRULW\�RI�VWXGHQWV�DW�IROORZ�XS�UHSRUWHG�EHLQJ�PHDW�UHGXFHUV��DQG
VWXGHQWV�WHQGHG�WR�DJUHH�WKDW�WKH\�KDG�GHYHORSHG�PRUH�SRVLWLYH�DWWLWXGHV�WRZDUGV
SODQW�EDVHG�IRRGV��HDWHQ�PRUH�YHJHWDEOHV��DQG�PDGH�HIIRUWV�WR�EH�KHDOWKLHU��PRUH
HFR�IULHQGO\��DQG�PRUH�HWKLFDO�

��



(&3�/LYLQJ�/DE $QQXDO�5HSRUW�����

+RZHYHU��ZKHQ�ZH�FRPSDUH�VHOI�UHSRUWHG�GLHWV�DQG�LQWHQWLRQV�IRU�WKH����VWXGHQWV�LQ
WKH�IROORZ�XS�VXUYH\��ZH�FDQ�VHH�WKDW�WKHLU�JRRG�LQWHQWLRQV�RIWHQ�GLG�QRW�PDWHULDOL]H�
$OWKRXJK�����RI�VWXGHQWV�LQWHQGHG�WR�IROORZ�PHDW�IUHH�GLHWV�DIWHU�YLHZLQJ�WKH
SUHVHQWDWLRQ��DQG�MXVW�������VDLG�WKH\�ZRXOG�EH�XQUHVWULFWHG�PHDW�HDWHUV�
VHOI�UHSRUWHG�GLHWV�DW�IROORZ�XS�GLG�QRW�UHIOHFW�WKHVH�LQWHQWLRQV�

7KH�SURSRUWLRQ�RI�VWXGHQWV�VHOI�UHSRUWLQJ�D�PHDW�IUHH�GLHW�DFWXDOO\�GHFUHDVHG�DW
IROORZ�XS�FRPSDUHG�WR�EDVHOLQH��DOWKRXJK�WKH�SURSRUWLRQ�RI�VHOI�UHSRUWHG
PHDW�UHGXFHUV�LQFUHDVHG�

$JDLQ��WKHUH�LV�QRW�HQRXJK�GDWD�IRU�WKLV�DQDO\VLV�WR�KDYH�DQ\�FRQILGHQFH�LQ�WKH
UHVXOWV��EXW�WKHVH�DUH�LQFOXGHG�DV�D�GHPRQVWUDWLRQ�SURRI�RI�FRQFHSW��7KDW�VDLG��LW�LV
QRWDEOH�WKDW�WKHVH�UHVXOWV��L�H��SRVLWLYH�LQWHQWLRQV�EXW�IDLOXUH�WR�IROORZ�WKURXJK��DUH
FRQVLVWHQW�ZLWK�0DWKXU�HW�DO����������2XU�IXWXUH�UHVHDUFK�LQ�WKLV�DUHD�FDQ�XQFRYHU
PRUH�RI�WKH�GHWDLOV�KHUH��VXFK�DV�ZKHWKHU�WKH�HIIHFWV�RI�VRPH�SUHVHQWDWLRQV�DUH
PRUH�HQGXULQJ�WKDQ�RWKHUV�

��


