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6WXGHQWV�FDQ�H[SORUH�D�EHDFK�RU�ULYHU�EDQN�DQG

DVVHVV�KRZ�KXPDQV�LPSDFW�WKH�DUHD�YLD�WUDVK

6WXGHQWV�XVH�D�VDPSOLQJ�SURWRFRO�WR�FROOHFW�

VRUW�DQG�TXDQWLI\�PDULQH�GHEULV�

��PHWHU�E\���PHWHU�VTXDUH�RU�URSH���

JDOORQ�EXFNHW��VLHYH��VKRYHO��GDWD�VKHHW�

VDPSOH�EDJV�RU�MDUV��VFDOHV
���

3ODVWLF�%HDFK�3URMHFW�

4XDQWLI\LQJ�0DULQH�'HEULV

7HDFK�HPSDWK\�IRU�ZLOGOLIH�E\�VLPXODWLQJ�DQ

DQLPDO
V�HQWDQJOHPHQW�LQ�SODVWLF�OLWWHU�

2QH�ODUJH�UXEEHU�EDQG

IRU�HDFK�FKLOG�

1&�6WDWH�

*HWWLQJ�2XW�RI�D�%LQG���

([SDQG�OLWWHU�YRFDEXODU\�E\�VROYLQJ�D

FURVVZRUG�SX]]OH�

&URVVZRUG�SURYLGHG�

3HQFLOV�QHHGHG�
/LWWHU�/HWWHUV

&URVVZRUG�3X]]OH
���

1&�6WDWH�

���
1&�6WDWH�

+LGGHQ�7UDVK

'UDZLQJ�DQG�GDWD�FDUG�SURYLGHG�

3DFNDJHV�RI�FUD\RQV�RU�FRORUHG

PDUNHUV�QHHGHG�

'HYHORS�GDWD�FROOHFWLRQ�VNLOOV�DQG�WR�LGHQWLI\

DQG�FODVVLI\�KLGGHQ�OLWWHU�LQ�WKH�GUDZLQJ��

0DWHULDOV�YDU\�GHSHQGLQJ

RQ��OHVVRQ�DQG�0RGXOH�

���

$FWLYLW\ 'HVFULSWLRQ*UDGHV� 0DWHULDOV
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8VH�FKDUDGHV�WR�LQFUHDVH

DZDUHQHVV�RI�SODVWLFV�LQ�GDLO\�OLIH�
:KR
V�:KR�LQ�3ODVWLF"

0DWHULDOV�YDU\�GHSHQGLQJ

RQ��OHVVRQ�

1&�6WDWH�

��� 3DSHU��SHQFLOV��FRORUHG�SHQFLOV��UXOHUV�

JUDSK�SDSHU�RU�IDFVLPLOH��SURWUDFWRUV�

1&�6WDWH��

/LWWHU�%DU
$QDO\]H�GDWD�IURP�D�VKRUHOLQH�OLWWHU

FROOHFWLRQ�E\�PDNLQJ�EDU�JUDSKV�

%UHDNLQJ�WKH�/LWWHU�&RGH

8VH�WKH�JULG�WR�PDWFK�WKH�QXPEHU�OHWWHU�FOXHV

DQG�GLVFRYHU�WKH�KLGGHQ�PHVVDJH��
'RQ
�W�WHDFK

\RXU�WUDVK�WR�VZLP�
���

3HQFLOV��FUD\RQV��RU�FRORUHG

SHQV��RSWLRQDO��

1&�6WDWH�

5HFRJQL]H�WKH�GDQJHU�ZDWHUZD\�OLWWHU�SRVHV�WR

ZLOGOLIH�E\�PDWFKLQJ�OLWWHU�WR�WKH�DQLPDOV�LW

WKUHDWHQV�
3HQFLOV���

1&�6WDWH��

/LWWHU�WR�&ULWWHU

$FFHSW�UHVSRQVLELOLW\�IRU�WKH�FDUH�DQG

FOHDQOLQHVV�RI�D�SDUWLFXODU�VWUHDP��EHDFK�

RU�ERDWLQJ�DFFHVV�DUHD�

7UDVK�EDJV��HQWKXVLDVP�

DQG�JRRG�DWWLWXGHV��

1&�6WDWH��

/LWWHU�2USKDQ�(GG\���

��� 7KH�(DUO\�%LUG�*HWV�7KH���

3ODVWLF"

7UD\V�VKRHER[HV���SODVWLF�UHVLQ�SHOOHWV�

SDFNLQJ�SHOOHWV�RU�IRDP�SLHFHV��ELUG

VHHG��D�VSRRQ�DQG�D�FXS�SHU�FKLOG�

6HH�KRZ�DQLPDOV�FDQ�PLVWDNH�SODVWLF

IRU�IRRG�

1&�6WDWH�

���
2EMHFWLYH�LV�WR�XQGHUVWDQG�WKH�GDQJHU�RI�VL[�

SDFN�ULQJV�WR�ZLOGOLIH�E\�GHPRQVWUDWLQJ�WKHLU

VWUHQJWK�DQG�GXUDELOLW\�
:LOGOLIH�7XJ�RI�:DU

1HZ�VL[�SDFN�ULQJV��WZR

ORQJ�SLHFHV�RI�URSH�

1&�6WDWH�

/HDUQ�KRZ�PDULQH�GHEULV�KDV�QR�LQWHUQDWLRQDO�ERXQGDULHV�

6WXGHQWV�ZLOO�GHYHORS�PDS�VNLOOV�E\�ORFDWLQJ�YDULRXV�QDWLRQV

RQ�D�JOREH�RU�PDS��DQG�E\�LGHQWLI\LQJ�YDULRXV�RFHDQV��

7XUQLQJ�7KH�7LGH�2Q�7UDVK�
$�ZRUOG�PDS�JOREH��%DJ�ZLWK�SLHFHV

RI�SDSHU�ZLWK�WKH�QDPH�RI�D�FRXQWU\

RQ�LW�
��� 1DWLRQV�DQG�1HLJKERUV
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��� 6WXGHQWV�ZLOO�OHDUQ�DERXW�OLWWHU�DQG�PDULQH�GHEULV�

DQG�KRZ�LW�FDQ�SHUVLVW�LQ�WKH�HQYLURQPHQW�

0DULQH�'HEULV��7KH�8UEDQ�

&RDVWDO�&RQQHFWLRQ�
0DULQH�'HEULV�7LPHOLQH

5RSH��VWULQJ��RU�D�ZKLWHERDUG�����PDULQH

GHEULV�WLPH�WDJV��OLVWHG������FRPPRQ

VWUHHW�OLWWHU�LWHPV��RU�SLFWXUHV��

���
6WXGHQWV�ZLOO�OHDUQ�DERXW�OLWWHU�DQG�PDULQH

GHEULV��LWV�VRXUFHV�DQG�LPSDFWV��DQG�ZKDW�WKH\

FDQ�GR�WR�KHOS�

0DULQH�'HEULV��7KH�8UEDQ�

&RDVWDO�&RQQHFWLRQ��/LWWHU�DQG

'HEULV�LQ�2XU�8UEDQ�:DWHUZD\V�

/HVVRQ��4XL]�DQG

$QVZHUV

���
6WXGHQWV�ZLOO�OHDUQ�KRZ�SURSHU�ZDVWH�GLVSRVDO

PHWKRGV�DQG�UHF\FOLQJ�FDQ�KHOS�SUHYHQW�WUDVK�DQG

OLWWHU�IURP�EHFRPLQJ�PDULQH�GHEULV�

7UDVK�DQG�5HF\FOLQJ�/RJ

KDQGRXW

0DULQH�'HEULV��7KH�8UEDQ�

&RDVWDO�&RQQHFWLRQ��7UDVK�DQG

5HF\FOLQJ�/RJ

([WHQVLRQ�RI�5HHI�&RPPXQLWLHV�OHVVRQ�

6WXGHQWV�ZLOO�OHDUQ�DERXW�FRUDO�ELRORJ\�

DQLPDO�UHODWLRQVKLSV�DQG�FOLPDWH�FKDQJH��

2FHDQ�(YHU�%OXH�
:ULWLQJ�DQG�FRORULQJ�XWHQVLOV��VFLVVRUV�

VHYHUDO�PHGLXP�VL]HG�REMHFWV��EDOOV��WR\V�

ERRN�HWF���DQG�VPDOO�REMHFWV��OHJRV���
���

&RUDO�%OHDFKLQJ

���
6WXGHQWV�ZLOO�GHILQH�PDULQH�GHEULV�DQG�OHDUQ�WKH

FRPPRQ�W\SHV�DQG�DPRXQWV�RI�PDULQH�GHEULV�

DQG�VROXWLRQV�

3URMHFW�2FHDQRJUDSK\� $FWLYLW\�VKHHW�LV�SURYLGHG��1HHGHG�

UXEEHUEDQGV��DUW�VXSSOLHV�IRU�SRVWHUV�

PDWHULDOV�IRU�FOHDQXS�
0DULQH�'HEULV��$�OHVVRQ�LQ

FRQVHUYLQJ�WKH�HFRV\VWHP

6WXGHQWV�OHDUQ�DERXW�WKH�GDQJHUV�RI�HQWDQJOHPHQW

WR�PDULQH�RUJDQLVPV�E\�WHVWLQJ�KRZ�PXFK�ZHLJKW�LW

WDNHV�WR�EUHDN�GLIIHUHQW�PDWHULDOV��

��EXFNHW����OXJJDJH�VFDOH����6�KRRN���

SRXQG�ZHLJKWV����SDFN�ULQJ��SODVWLF

EDJ��ILVKLQJ�OLQH��QHWWHG�SURGXFH�EDJ
���

0DULQH4XHVW��

([WUHPHV�RI�(QWDQJOHPHQW�

7KLV�PRGXOH�GLVFXVVHV�ZKDW�JKRVW�ILVKLQJ

LV��KRZ�JHDU�JHWV�ORVW��DQG�KRZ�LW�FDQ

LPSDFW�HFRV\VWHPV��HVSHFLDOO\�ZKDOHV��

)LVKLQJ�WRRO�FDUGV��SLFWXUHV�WR

DFFRPSDQ\�LQIRUPDWLRQ��SRZHUSRLQW��

VDPSOH�JLOOQHW��UXEEHU�EDQGV

0DULQH4XHVW��

:KDW�LV�D�JKRVW�QHW"���

���
0DULQH4XHVW��

:KDW�LV�0DULQH�'HEULV"
/DUJH�FRPPXQLW\�FDQYDV�GURSFORWK�

PXOWLSOH�SLHFHV�RI�FOHDQHG�WUDVK�

$Q�LQWURGXFWLRQ�WR�PDULQH�GHEULV��6WXGHQWV�ZLOO

OHDUQ�KRZ�PDULQH�GHEULV�JHWV�LQWR�WKH�RFHDQ�DQG

LPSDFWV�ZLOGOLIH��
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6WXGHQWV�ZLOO�OHDUQ�KRZ�RFHDQ�J\UHV�IRUP��DQG

KRZ�WKH\�FRQFHQWUDWH�PDULQH�GHEULV��

���

0DULQH4XHVW�

%LRPDJQLILFDWLRQ�RI�3ODVWLF

3LHFHV�LQ�0DULQH�)RRG�&KDLQ

6WXGHQWV�ZLOO�OHDUQ�DERXW�WKH�FRQFHSW�RI

ELRPDJQLILFDWLRQ��DQG�KRZ�SODVWLF�FRQFHQWUDWHV

LQ�PDULQH�RUJDQLVPV�PRYLQJ�XS�WKH�IRRG�FKDLQ�

*OREH��VWXIIHG�ULJKW�ZKDOH�WR\�

ODPLQDWHG�JDPH�FDUGV��SURYLGHG��

SLFWXUHV�RI�YDULRXV�PLJUDWRU\�VSHFLHV

���

0DULQH4XHVW��2FHDQ�*\UHV

DQG�0DULQH�'HEULV�&ROOHFWLRQ

��PDJQHWLF�VWLU�SODWHV����SODVWLF�ELQV���

PDJQHWLF�VWLU�EDUV��UXEEHU�GXFNV�

FRQIHWWL��EODQ�PDS��LQIODWDEOH�JOREH

0DULQH4XHVW�

3DVVLQJ�7KURXJK�WKH�3HULORXV

3ODVWLF�2FHDQ

6WXGHQWV�ZLOO�OHDUQ�DERXW�WKH�KD]DUGV�RI�PDULQH

GHEULV�RQ�PLJUDWRU\�PDULQH�SRSXODWLRQV�E\

FRPSOHWLQJ�WKLV�IXQ�VLPXODWLRQ�JDPH�

3ODVWLF�EHDGV��]LSORFN�EDJV��SKRWRV�RI

PDULQH�RUJDQLVPV��SURYLGHG���ZD[

SHQFLOV��GDWD�VKHHWV��FDOFXODWRUV

6WXGHQWV�SHUIRUP�DQ�H[SHULPHQW�WR�OHDUQ�KRZ

GLIIHUHQW�W\SHV�RI�GHEULV�GHJUDGH�DQG�KRZ

ZHDWKHU�DQG�VXQOLJKW�DIIHFW�WKDW�UDWH��

7UDVK�LWHPV����7ZR�ODUJH��VKDOORZ��FRQWDLQHUV���QHWWLQJ�RU

VFUHHQLQJ���URSH�RU�VWULQJ���RXWGRRU�WKHUPRPHWHU��

QHZVSDSHU����'HJUDGDWLRQ�'DWD���2XWVLGH��KDQGRXWV���

��'HJUDGDWLRQ�'DWD���,QVLGH��KDQGRXWV

7XUQLQJ�7KH�7LGH�2Q�7UDVK�

$�'HJUDGLQJ�([SHULHQFH
���

���
6WXGHQWV�ZLOO�REVHUYH�DQG�UHFRUG�OLWWHU�WKH\�VHH

LQ�WKHLU�QHLJKERUKRRG��PDNH�SUHGLFWLRQV�RQ�KRZ

WKH�LWHPV�PLJKW�PDNH�WKHLU�ZD\�WR�WKH�RFHDQ��

7XUQLQJ�7KH�7LGH�2Q�7UDVK�

6RXUFHV�RI�0DULQH�'HEULV��)URP

6WUHHW�WR�6XUI��)URP�+DQG�WR�6DQG

�'DWD�&ROOHFWLRQ�)RUP�/LWWHU�LQ�2XU

1HLJKERUKRRG��KDQGRXW����7RS�7HQ��0RVW

)UHTXHQWO\�&ROOHFWHG�0DULQH�'HEULV�,WHPV�KDQGRXW

���
'LVFRYHU�ZKDW�FDXVHV�KXJH�TXDQWLWLHV�RI

JDUEDJH�WR�HQG�XS�RQ�WKH�PRVW�UHPRWH�LVODQGV�LQ

WKH�ZRUOG�DQG�KRZ�WKLV�JDUEDJH�DIIHFWV�ZLOGOLIH��

3%6�
$OO�PDWHULDOV�RQOLQH�'HEULV�'LOHPPDV

����
6WXGHQWV�ZLOO�ZDWFK�D�GRFXPHQWDU\��7KH�6WRU\�RI

3ODVWLF��DQG�D�YLUWXDO�ZHELQDU�VHULHV�ZKHUH�WKH\

FDQ�OHDUQ�DERXW�WKH�KLVWRU\�DQG�PDNLQJ�RI�SODVWLF��

$OJDOLWD�
7KH�6WRU\�RI�3ODVWLF� $OO�PDWHULDOV�SURYLGHG�

%\�FDUU\LQJ�RXW�DQ�LQYHVWLJDWLRQ��VWXGHQWV�FROOHFW

GDWD�DQG�HYLGHQFH�WKDW�FDQ�KHOS�WKHP�EHWWHU

XQGHUVWDQG�RFHDQ�LVVXHV�DQG�DGGUHVVLQJ�WKHP��

0DWHULDOV�LQFOXGHG��VRPH

PDWHULDOV�QHHGHG�IRU�FOHDQXS��

&DOLIRUQLD�$FDGHP\�IRU�6FLHQFH�

&DUU\LQJ�2XW�,QYHVWLJDWLRQV����
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+HOS�VWXGHQWV�XQGHUVWDQG�UHDO�ZRUOG�PDWK�DQG

GLVFXVV�KRZ�WKH\�FDQ�UHODWH�WR�

RFHDQ�FRQVHUYDWLRQ�LVVXHV��

&DOLIRUQLD�$FDGHP\�IRU�6FLHQFH�
0DWK�DQG�&RPSXWDWLRQDO

&KDOOHQJHV�

6WXGHQWV�FDQ�OHDUQ�KRZ�WR�DQDO\]H�GDWD�DQG

DQVZHU�TXHVWLRQV�ZKLOH�OHDUQLQJ�DERXW�KXPDQ

LPSDFWV�RQ�WKH�RFHDQ��

&DOLIRUQLD�$FDGHP\�IRU�6FLHQFH�

���� $QDO\]LQJ�DQG

�,QWHUSUHWLQJ�'DWD�

����
6WXGHQWV�DFW�DV�SROLF\PDNHUV�DQG

VWDNHKROGHUV�DQG�FDQ�SUDFWLFH�DUJXLQJ�IURP

HYLGHQFH�LQ�WKLV�DFWLYLW\��

&DOLIRUQLD�$FDGHP\�IRU�6FLHQFH�

$UJXLQJ�WKH�(YLGHQFH

����
,GHDV�IRU�GHVLJQ�FKDOOHQJHV�\RX�FDQ�HQJDJH

\RXU�VWXGHQWV�LQ�DIWHU�ZDWFKLQJ�VRPH�RI�WKH

YLGHRV�LQ�WKLV�VHULHV�WR�NHHS�RFHDQV�KHDOWK\�

&DOLIRUQLD�$FDGHP\�IRU�6FLHQFH�

'HVLJQLQJ�6ROXWLRQV

8SF\FOLQJ�PDWHULDOV��SODVWLF

ERWWOHV��ZUDSSHUV�HWF���

6WXGHQWV�FDQ�XVH�WKLV�RSSRUWXQLW\�WR�H[SORUH

GLIIHUHQW�ZD\V�RI�WKLQNLQJ�DERXW�VFLHQFH�FRQWHQW�

6WXGHQWV�ZLOO�UHIOHFW�DIWHU�HDFK�YLGHR���

&DOLIRUQLD�$FDGHP\�IRU�6FLHQFH�

6FLHQFH�1RWHERRN�5HIOHFWLRQV

ZLWK�&URVVFXWWLQJ�&RQFHSWV

����

6WXGHQWV�DQDO\]H�WKH�2FHDQ�&RQVHUYDQF\�V

,QWHUQDWLRQDO�&RDVWDO�&OHDQXS�GDWD��

12$$��1$0(3$���

$Q�(GXFDWRU
V�*XLGH�WR

0DULQH�'HEULV

3UHVHQWDWLRQ��DYDLODEOH�RQ�1$0(3$�ZHEVLWH��

3ULQWRXWV�RI�7KH�2FHDQ�7UDVK�,QGH[��*OREDO�DQG

86�PDSV��&DOFXODWRU��*UDSK�SDSHU��3URMHFWRU
���

���
6HDOLQJ�MDUV��ZDWHU��VRDS�ZLWK

PLFUREHDGV��VRDS�ZLWK�QDWXUDO

H[IROLDWRUV��VLQN��FRIIHH�ILOWHUV��EXFNHW�

6HD�*UDQW�2UHJRQ�6WDWH��%DJV�

%RWWOHV��DQG�%HDGV��6RXUFHV�RI

0LFURSODVWLFV

$Q�DFWLYLW\�WKDW�DOORZV�VWXGHQWV�WR�GHILQH�PDULQH

GHEULV�DQG�PLFURSODVWLFV�ZKLOH�LGHQWLI\LQJ

VRXUFHV�RI�PLFURSODVWLFV

8VH�VFLHQWLILF�GDWD�WR�GHVLJQ�D�VROXWLRQ�WR

UHGXFH�PLFURSODVWLFV�DQG�DUWLFXODWH�WKH�FRVWV

DQG�EHQHILWV�RI�WKHLU�VROXWLRQ�

1RWHERRNV��IROGHUV��PDUNHUV�

FKDUW�SDSHU��IROGHUV�

6HD�*UDQW�2UHJRQ�6WDWH�

0LWLJDWLQJ�0LFURSODVWLFV���

0DWHULDOV�YDU\�GHSHQGLQJ

RQ��OHVVRQ�

0DWHULDOV�YDU\�GHSHQGLQJ

RQ��OHVVRQ�

0DWHULDOV�YDU\�GHSHQGLQJ

RQ��OHVVRQ�

0DWHULDOV�YDU\�GHSHQGLQJ

RQ��OHVVRQ�
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