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6R��
v&RPSXWHU�LPSOHPHQWDWLRQV�RI�EDFNSURS��SDUWLFXODUO\�ZLWK�VLJPRLGDO�RU�OLQHDU�XQLWV��RU�D�PL[�RI�WKH�WZR��DUH�YHU\�HDV\�WR�SURJUDP«v$QG���OD\HU�QHWV�ZLWK�%3�VKRXOG�EH�YHU\�FDSDEOH���

+RZHYHU���
v+RZ�GR�ZH�UHSUHVHQW�LQSXWV��KRZ�PDQ\�LQSXW�XQLWV�"v+RZ�GR�ZH�UHSUHVHQW�RXWSXWV��KRZ�PDQ\�RXWSXW�XQLWV�"v:KDW
V�D�JRRG�OHDUQLQJ�UDWH"v+RZ�PDQ\�KLGGHQ�QHXURQV�DUH�QHFHVVDU\"

1RWH�
v7KHUH�DUH�WZR�EDVLF�DSSOLFDWLRQV�RI�11V�ZH�KDYH�GLVFXVVHG�

O &DWHJRUL]DWLRQ��ZKLFK�QHHGV�ELQDU\�RXWSXW�WKDW�LV�DSSURSULDWH�IRU�VLJPRLGDO�RXWSXW�XQLWV
O )XQFWLRQ�$SSUR[LPDWLRQ���ZKLFK�QHHGV�RXWSXW�WKDW�LV�DSSURSULDWH�IRU�OLQHDU�RXWSXW�XQLWV

+RZ�WR�UHSUHVHQW�GDWD�
v$Q\�GDWD�VHW�FDQ�EH�UHSUHVHQWHG�LQ�VSDUVH�RU�GHQVH�IRUPDW�����v,Q�D�QHXUDO�QHW��D�GHQVH�HQFRGLQJ�PHDQV�IHZHU�ZHLJKWV�v7KLV�PHDQV�OHVV�FRPSXWDWLRQ�v$�VSDUVH�HQFRGLQJ�PHDQV�OHVV��FURVV�WDON���ZKLFK�PD\�ORZHU�WUDLQLQJ�WLPH�
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:KDW�/HDUQLQJ�5DWH�6KRXOG�:H�8VH"
v&OHDUO\��WKH�OHDUQLQJ�UDWH�LV�FULWLFDO�WR�WKH�SURJUHVV�RI��JUDGLHQW�VHDUFK������v+RZHYHU��IRU�PXOWLOD\HU�QHWZRUNV��WKHUH�LV�QR�FOHDU�FXW�JXLGDQFH�IRU�VHWWLQJ�OHDUQLQJ�UDWHVv9DOXHV�EHWZHHQ������DQG����DUH�W\SLFDO

7KH�0RPHQWXP�0HWKRG
v7KLV�LV�DQRWKHU�KHXULVWLF�VFKHPH�IRU��VPRRWKLQJ��JUDGLHQW�GHVFHQW�LQ�EDFNSURSv,W�XSGDWHV�WKH�ZHLJKWV�ZLWK�D�GHFD\LQJ�DYHUDJH�RI�SUHYLRXV�ZHLJKW�XSGDWHVv7KH�PRPHQWXP�PHWKRG�RIWHQ�UHVXOWV�LQ�IDVW�FRQYHUJHQFH�LQ�LQFUHPHQWDO�WUDLQLQJ��DQG�FDQ�DOVR�KHOS�LQ�EDWFK�WUDLQLQJ

+RZ�0DQ\�+LGGHQ�8QLWV"v.RORPRJRURY
V�WKHRUHP�JLYHV�XV�D�VRPHZKDW�DUWLILFLDO�ERXQG�IRU�IXQFWLRQ�DSSUR[LPDWLQJ�QHWZRUNVv+RZHYHU��GHWHUPLQLQJ�WKH�DFWXDO�QXPEHU�RI�XQLWV�QHHGHG�LV�LQ�JHQHUDO��D�NH\�FUDIW�LQ�GHVLJQLQJ�QHXUDO�QHWV���

,Q�)XQFWLRQ�$SSUR[LPDWLRQ�
v7KH�QXPEHU�RI�KLGGHQ�XQLWV�HIIHFWV�WKH�FRPSOH[LW\�RI�WKH�DSSUR[LPDWLQJ�IXQFWLRQ��WKHUHIRUH�

O :LWK�WRR�IHZ�QRGHV��ZH�FDQ�KDYH�XQGHUILWWLQJ
O :LWK�WRR�PDQ\�QRGHV��ZH�FDQ�KDYH�RYHUILWWLQJ

2WKHU�%DFNSURS�7LSV�
v5DQGRP�5HVWDUWVv1RLV\�LQSXWVv,QFUHPHQWDOO\�UHGXFLQJ�HUURU�WROHUDQFHVv$GMXVW�WKH�QXPEHU�RI�KLGGHQ�XQLWVv7KHVH�DUH�DOO�KHXULVWLFV�IRU�SUREOHPV�WKDW�IDFH�DOO�ORFDO�RSWLPL]DWLRQ�VFKHPHVv/DWHU�LQ�WKH�FODVV�ZH�ZLOO�H[DPLQH�RWKHU��PRUH�JOREDO�VHDUFK�SURFHVVHV

:KDW�WR�XVH�DV�LQSXW�
v6RPHWLPHV�WKH�NH\�WR�DQDO\]LQJ�DQ\�GDWD�LV�DSSURSULDWH�SUH�SURFHVVLQJv)RU�([DPSOH�

O )HDWXUH�([WUDFWLRQ
O 'DWD�7UDQVIRUPDWLRQ��L�H��)RXULHU�7UDQVIRUP�
O 7LPH�'HOD\HG�,QSXWV
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)HDWXUH��([WUDFWLRQ�v&RQVLGHU�H[WUDFWLQJ�PHDQLQJIXO�IHDWXUHV�IURP�KDQGZULWWHQ�FKDUDFWHUV��%XUU������v$SSO\�D�ELOLQHDU�PDS�WR�SODFH�WKH�FKDUDFWHU�LQ�D�VWDQGDUG�JULGv0DS�SRLQWV�RQ�WKH�FKDUDFWHU�WR�QHDUHVW�UHJLRQV�RI�D�WHPSODWHv$VVLJQ�LQGLFHV�WR�GLIIHUHQW�WHPSODWH�FRQILJXUDWLRQV�WR�FRQVWUXFW�LQSXWVv�������HIILFLHQF\�LV��REWDLQHG�ZLWK�WKLV�PHWKRG

0RUH�)HDWXUH�([WUDFWLRQ
v&RQVLGHU�GLVWLQJXLVKLQJ�URFNV�DQG�F\OLQGHUV�LQ�VRQDU�VLJQDOV��*RUPDQ�	�6HMQRZVNL�������v7UDLQHG�SHRSOH�DUH�XS�WR�����DFFXUDWHv����WUDLQLQJ�H[DPSOHVv���H[SHUW�H[WUDFWHG�IHDWXUHVv���KLGGHQ�XQLWV�\LHOG�����DFFXUDF\

'DWD�7UDQVIRUPDWLRQ
v&RQVLGHU�VSHHFK�UHFRJQLWLRQ��GLVWLQJXLVKLQJ�E�G�H�Y�RQ�D�QRLV\�OLQH��/DQJ�������v3HRSOH�JHW�����FRUUHFWv����VDPSOH�RI�����PLOOLVHFRQG�GDWDv$SSO\����EDQG�))7��RYHU����WLPH�VOLFHV��IRU�OHQJWK�����LQSXW�YHFWRUVv��RXWSXW�QRGHV��DQG�RQH�KLGGHQ�XQLW��\LHOG�����DFFXUDF\

7LPH�'HOD\HG�,QSXWV
v&RQVLGHU�PDSSLQJ�$6&,,�WH[W�WR�SKRQHPHV��WR�GULYH�D�YRLFH�JHQHUDWRU��6HMQRZVNL�	�5RVHQEHUJ�������v���FKDUDFWHUV�WR����SKRQHPHV�D���VWUHVVHVv,QSXW�LV�VHYHQ�FKDUDFWHUV��HDFK�ZLWK�D�RQH�VWHS�GHOD\��WR�PDS�WKH�PLGGOH�FKDUDFWHUv7UDLQHG�ZLWK�'(&WDON��DQG�H[SHUW�V\VWHPv���KLGGHQ�XQLWV

1H[W�7LPH
v6HOI�RUJDQL]LQJ�PDSV��VRPHWKLQJ�FRPSOHWHO\�GLIIHUHQW�


