
4UYNRN_NSL
5TWYKTQNT�
GFXJI�TS�

8YTHP�2FWPJY
�1FYJSY�8YWZHYZWJ

,FS^Z�1NFS
6NZ]ZFS�1NS

&QJJSF�5TQFSXP^

)JUFWYRJSY�TK�*QJHYWNHFQ�FSI�(TRUZYJW�*SLNSJJWNSL
'TXYTS�:SN[JWXNY^



4ZYQNSJ
Ɣ ,QVSLUDWLRQ���2XU�VWDUWLQJ�SRLQW

Ɣ 'DWD�$FTXLVLWLRQ

Ɣ 0DFKLQH�/HDUQLQJ�$OJRULWKPV�

Ɣ $SSOLFDWLRQ�LQ�3RUWIROLR�2SWLPL]DWLRQ



��������7KH�ODUJHVW�HLJHQYDOXH�UHSUHVHQWV�WKH�WUHQG�RU�LQIOXHQFH�RI�WKH�ZKROH�PDUNHW�
��������7KH�QH[W�IHZ�ODUJHVW�HLJHQYDOXHV�VKRZ�WKH�UHDO�LQWHUUHODWLRQ�EHWZHHQ�VWRFNV�
��DQG�FDQ�KHOS�XV�ZLWK�FOXVWHULQJ�
��������7KH�YHU\�VPDOOHVW�HLJHQYDOXHV�FRUUHVSRQGLQJ�WR�HLJHQYHFWRUV�WKDW�DUH�KLJKO\�
ORFDOL]HG��L�H���RQO\�D�IHZ�VWRFNV�FRQWULEXWH�WR�WKHP�
��������0RVW�RI�WKH�HLJHQYDOXHV�DERXW������LQ�WKH�EXON�UHSUHVHQW�PDUNHW�UDQGRPQHVV�

/LPLWV

���&DQ�RQO\�FOXVWHU�DERXW�����RI�DOO�WKH�VWRFNV�

���6RPH�VWRFNV�DUH�FOXVWHUHG�LQWR�PDQ\�FODVVHV�

3OHURX��9DVLOLNL��HW�DO���5DQGRP�PDWUL[�DSSURDFK�WR�FURVV�FRUUHODWLRQV�LQ�ILQDQFLDO�GDWD���

7FSITR�2FYWN]�9MJTW^�.SXUNWFYNTS



)FYFXJY�8UFSX�����XYTHPX�FSI������IF^X�

䚉 3UHSURFHVVHG�GDWD��/RJUHWXUQ

5� �ORJ�3W����ORJ�3W���

䚉 /DEHO��,QGXVWULDO�FDWHJRULHV

6RXUFH����������WR��������

<DKRR�)LQDQFH�6	3����KWWS���ILQDQFH�\DKRR�FRP�

*,&6��VHFWRUV����:LNLSHGLD



2FHMNSJ�1JFWSNSL

䚉 &OXVWHULQJ

䚉 $OJRULWKPV�SHUIRUP�GLIIHUHQWO\�RQ�GLIIHUHQW�GDWDVHWV

H�J��ODUJH�RU�VPDOO�VFDOH��WH[W��VSHHFK��LPDJH�

䚉 (YDOXDWLRQ�SUREOHP

$V�PXFK�DV�ZHèG�OLNH�WR�GLVFRYHU�VRPH�KLGGHQ�
SDWWHUQ�DQG�WR�WU\�WR�LJQRUH�DQ\�JLYHQ�FDWHJRULFDO�
LQIRUPDWLRQ



0�RJFSX�(QZXYJWNSL�

2SWLPL]DWLRQ�SUREOHP�

'LUHFWO\�DSSO\�.�PHDQV�RQ�ORJUHWXUQ"

,PDJH�FUHGLW��:LNLSHGLD�.�PHDQV�&OXVWHULQJ�KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�.�PHDQVBFOXVWHULQJ



8UJHYWFQ�(QZXYJWNSL
'LPHQVLRQDOLW\�5HGXFWLRQ

$�QHZ�RSWLPL]DWLRQ�SUREOHP�IURP�WKH�JUDSK�WKHRU\�SRLQW�RI�YLHZ

0LQLPL]HV�çFXWè����Ȉ�FXW�$���$��

9RQ�/X[EXUJ��8OULNH���$�WXWRULDO�RQ�VSHFWUDO�FOXVWHULQJ���6WDWLVWLFV�DQG�FRPSXWLQJ����������������������

L� ��

N

L� L�



䚉 0D[LPXP�6SDQQLQJ�7UHH

䚉 2WKHU�SHUIRUPDQFH�PHWULFV

H�J��(QWURS\�10,

�� +HLPR��7DSLR��.LPPR�.DVNL��DQG�-DUL�6DUDP¦NL���0D[LPDO�VSDQQLQJ�WUHHV��DVVHW�JUDSKV�DQG�UDQGRP�PDWUL[�GHQRLVLQJ�LQ�WKH�DQDO\VLV�RI�G\QDPLFV�
RI�ILQDQFLDO�QHWZRUNV���3K\VLFD�$��6WDWLVWLFDO�0HFKDQLFV�DQG�LWV�$SSOLFDWLRQV�����������������������

�� �(YDOXDWLRQ�RI�&OXVWHULQJ���(YDOXDWLRQ�RI�&OXVWHULQJ��:HE�����$SU��������KWWS���QOS�VWDQIRUG�HGX�,5�ERRN�KWPO�KWPOHGLWLRQ�HYDOXDWLRQ�RI�
FOXVWHULQJ���KWPO!

*[FQZFYNTS�FY�F�LQFSHJ
�

�



0�RJFSX�(QZXYJWNSL����[X����8UJHYWFQ�(QZXYJWNSL



729���0�RJFSX

-XVW�OLNH�6SHFWUDO�&OXVWHULQJ��ZH

Ɣ ,QWURGXFH�507�FRQFOXVLRQV�WR�.�PHDQV

Ɣ (OLPLQDWH�PDUNHW�LQIOXHQFH�

Ɣ &UHDWH�D�QHZ�WLPH�VHULH�GDWDVHW��������

ç5HVLGXDOè

䚉 5HVXOW

3OHURX��9DVLOLNL��HW�DO���5DQGRP�PDWUL[�DSSURDFK�WR�FURVV�FRUUHODWLRQV�LQ�ILQDQFLDO�GDWD���



4GXJW[FYNTSX�

8QEDODQFHG�GDWD

���VWRFNV�LQ�7HOHFRP�����0DWHULDO�DQG����8WLOLW\�

6WURQJ�DQG�ZHDN�FRUUHODWLRQV�PDWWHU

H�J��ZK\�VXFK�ODEHOV�DV�8WLOLW\�ZRXOG�FOXVWHU�EHWWHU�WKDQ�RWKHUV

䚉 0$.(�86(�2)�&/867(5,1*�5(68/76

,.(8�8JHYTWX



&UUQNHFYNTS���4UYNRN_NSL�5TWYKTQNT

1HZ�GDWD�VHW��

6PDOOHU�GDWD�VHW�E\�FKRRVLQJ���VWRFNV�IURP�HDFK�RI���LQGXVWU\�FDWHJRULHV���WRWDO����VWRFNV

6WRFNV�SULFH�RI������IRU�WUDLQLQJ��DQG�FRQVWUXFWLQJ�D�SRUWIROLR

6WRFNV�SULFH�RI������WR��WHVW��KRZ�JRRG�RXU�SRUWIROLR�LV

5HDVRQ��EDODQFHG�GDWD�VHW��FRPSXWDWLRQDO�SUREOHP�

$SSOLHG�FOXVWHU�PHWKRG��N�PHDQV��507�N�PHDQV��6SHFWUDO�FOXVWHULQJ



5TWYKTQNT�
(TRUTXNYNTS

2FWPT\NY_�5TWYKTQNT�9MJTW^

2JFS�;FWNFSHJ�&SFQ^XNX�

��������3TGJQ�5WN_J�NS�JHTSTRNHX

�������������

����������RNS

��X�Y



8VLQJ�LQIRUPDWLRQ�RQO\�LQ������WR�SUHGLFW�EHVW�SRUWIROLR�IRU������ZLOO�XQGHUHVWLPDWH�WKH�DFWXDO�ULVN��

:KDW�WR�GR"�&KRRVLQJ�MXVW�RQH�VWRFN�IURP�HDFK�FOXVWHU��DQG�IRUP�D�SRUWIROLR�RI�WKHVH���VWRFNV�

*KKNHNJSY�+WTSYNJW�5QTY



*KKNHNJSY�+WTSYNJW�5QTY

��8VLQJ�FOXVWHUV�WR�SUHGLFW�RSWLPDO�SRUWIROLR�EHDWV�WKH�ZKROH�PDUNHW�VWUDWHJ\��HYHQ�WKRXJK�ZLWK�PXFK�
IHZHU�FKRLFH�RI�SRUWIROLR�FRPSRVLWLRQ�

���,Wè�V�EHWWHU�WKDQ�MXVW�XVLQJ�,QGXVWU\�FDWHJRU\�DV�ZHOO���



5HIHUHQFH

����+HLPR��7DSLR��HW�DO���6SHFWUDO�DQG�QHWZRUN�PHWKRGV�LQ�WKH�DQDO\VLV�RI�FRUUHODWLRQ�PDWULFHV�RI�VWRFN�UHWXUQV���3K\VLFD�$��6WDWLVWLFDO�
0HFKDQLFV�DQG�LWV�$SSOLFDWLRQV�����������������������

����3OHURX��9DVLOLNL��HW�DO���5DQGRP�PDWUL[�DSSURDFK�WR�FURVV�FRUUHODWLRQV�LQ�ILQDQFLDO�GDWD���3K\VLFDO�5HYLHZ�(���������������������

����6KDUSH��0���/RJQRUPDO�PRGHO�IRU�VWRFN�SULFHV����������

����/DQJRQH��5RFFR��5DJKYHQGUD�0DOO��DQG�-RKDQ�$.�6X\NHQV���&OXVWHULQJ�GDWD�RYHU�WLPH�XVLQJ�NHUQHO�VSHFWUDO�FOXVWHULQJ�ZLWK�PHPRU\���
&RPSXWDWLRQDO�,QWHOOLJHQFH�DQG�'DWD�0LQLQJ��&,'0��������,(((�6\PSRVLXP�RQ��,(((�������

����2QQHOD��-XNND�3HNND��HW�DO���$VVHW�WUHHV�DQG�DVVHW�JUDSKV�LQ�ILQDQFLDO�PDUNHWV���3K\VLFD�6FULSWD������7���������������

����(GHOPDQ��$ODQ��DQG�1��5DM�5DR���5DQGRP�PDWUL[�WKHRU\���$FWD�1XPHULFD��������������������


