
�

8QVXSHUYLVHG�/HDUQLQJ
OHDUQLQJ�ZLWK�DQ�LQWHUQDO�JRDO

&OXVWHULQJ�1HWZRUNV�
� :H�ZDQW�QHWZRUNV�ZLWK�Q�LQSXW�QRGHV��DQG�S�RXWSXW�QRGHV� (DFK�RXWSXW�QRGH�UHSUHVHQWV�RQH�RI�S�FOXVWHUV�RI�LQSXW�YHFWRUV
� $Q�RXWSXW�RI���IURP�RXWSXW�QRGH�$�PHDQV�WKDW�WKH�FXUUHQW�RXWSXW�LV�LQ�FOXVWHU�$� :H�ZLOO�EDVH�FOXVWHUV�RQ��QHDUQHVV��WR�D��SURWRW\SH��YHFWRU�IRU�WKDW�FOXVWHU
� 1RWH�WKDW�WKHVH�DUH�³XQODEHOHG´�FOXVWHUV

.RKRQHQ VHOI�RUJDQL]LQJ�QHWV
� /HW
V�VWDUW�ZLWK�UDQGRP�ZHLJKW��SURWRW\SH��YHFWRUV
� /HW
V�SLFN�RXW�WKH�QHDUHVW�SURWRW\SH�WR�WKH�FXUUHQW�LQSXW
� /HW
V�XSGDWH�WR�EULQJ�WKH�SURWRW\SH�RI�WKH�ZLQQLQJ�QRGH�FORVHU�WR�WKH�LQSXW�YHFWRU���� � � � � � � �� ��Z W Z W [ W Z WD�  � �U U U

3LFWRULDOO\
Z

;

∆Z

� � � � � � � �� �Z W Z W [ WD D�  � �U U U

:KDW�\RX�HQG�XS�ZLWK���

3URWRW\SHV�DSSURDFK�FOXVWHU�FHQWURLGV

7KH &RXQWHU3URSDJDWLRQ1HWZRUN�
� +HLFKW�1LHOVRQ������
� .RKRQHQ QHWV�GLYLGH�LQSXWV�LQWR�FOXVWHUV��E\�LQGLUHFWO\�ORFDWLQJ�FHQWURLGV��
� +RZHYHU��.RKRQHQ QHWV�GRQ
W�DVVLJQ�DVVRFLDWHG�RXWSXWV�WR�WKRVH�FOXVWHUV�



�

&RXQWHUSURSDJDWLRQ�1HWV
� &RQVLGHU�KRRNLQJ�D .RKRQHQ OD\HU�WR�D�OD\HU�RI�OLQHDU�RXWSXW�QRGHV�
� /HW
V�XVH�WKH *URVVEHUJ �IO\ZKHHO��OHDUQLQJ�WR�DVVLJQ�PHDQ�RXWSXWV�WR�HDFK�FOXVWHU�
� 1RWH�WKDW�WKLV�QHWZRUN�ZRUNV�LQ�ERWK�GLUHFWLRQV��WKXV�WKH�QDPH��
� � � � � � � �� �Z W Z W \ WD D�  � �U U U

)HDWXUH�0DSV
� (DUO\�LQ�WKH�FRXUVH��ZH�VDLG�WKDW�GDWD�FRPSUHVVLRQ�RU�SUH�SURFHVVLQJ�ZDV�LPSRUWDQW�IRU�GDWD�LQWHUSUHWDWLRQ
� 7KLV�FDQ�EH�VHHQ�DV�UHGXFLQJ�GDWD�LQ�D�KLJK�GLPHQVLRQDO�SDWWHUQ�VSDFH�WR�D�ORZHU�GLPHQVLRQDO�IHDWXUH�VSDFH

)HDWXUH�H[WUDFWLRQ�DV�GDWD�PDSSLQJ
� &RQVLGHU�WKH�)RXULHU�7UDQVIRUP

� &RQWLQXRXV�WLPH�GDWD�WR�D�ILQLWH�VHW�RI�IUHTXHQF\�DPSOLWXGHV
� $&7�LQWHUHVW�LQYHQWRU\�FKDUWV
� 'LPHQVLRQDO�$QDO\VLV
� 0DSSLQJ�FODVVHV�RI�LPDJHV��VLJQDOV��WR�WKHLU�IHDWXUHV

0DSSLQJ�VWUXFWXUH
� &DQ�EH�LPSRUWDQW�WRR
� &RQVLGHU�YLVXDO�FRUWLFDO�PDSSLQJV���

³UHWLQD´ ³FRUWH[´

&HUWDLQ�PDSSLQJV�KDYH�GHVLUDEOH�VWUXFWXUH��� :KDW�ZH�ZDQW�LQ�D�IHDWXUH�PDS
� ZH�ZDQW�UHGXFWLRQ�RI�WKH�GLPHQVLRQDOLW\�RI�WKH�LQSXW�VSDFH��EXW���
� ZH�DOVR�ZDQW�WKH�SUHVHUYDWLRQ�RI�WKH�LPSRUWDQW�WRSRORJ\�RI�WKH�SDWWHUQ�VSDFH

� QHDUE\�SDWWHUQV�PDS�WR�QHDUE\�VHWV�RI�IHDWXUHV
� &DQ�ZH�JHW�D�QHWZRUN�WR�DXWRPDWLFDOO\�ILQG�VXFK�PDSSLQJV"



�

<HV��ZH�FDQ�
� 7KH�NH\�LV�LQ�XVLQJ .RKRQHQ OHDUQLQJ�ZLWK�VSDWLDOO\�ORFDOL]HG�ZHLJKW�XSGDWHV� &RQVLGHU�D���'�IHDWXUH�PDS«

� 1RWH�WKH�GLIIHUHQFH�EHWZHHQ�SDWWHUQ��LQSXW��VSDFH�DQG�IHDWXUH��PDSSLQJ�RU�QRGH��VSDFH

8SGDWLQJ
� :H�XSGDWH�QRGHV�QHDU�WKH�ZLQQLQJ�QRGH�ZLWK�D�SRUWLRQ�RI�WKH�ZLQQHUV�XSGDWH
� 7KLV�FDQ�EH�DFFRPSOLVKHG�ZLWK��RQ�FHQWHU��RII�VXUURXQG��RU��0H[LFDQ�KDW�IXQFWLRQ��FRQQHFWLRQV

8SGDWLQJ��WKH�HTXDWLRQ
� :H�XSGDWH�QRGHV�QHDU�WKH�ZLQQLQJ�QRGH�ZLWK�D�SRUWLRQ�RI�WKH�ZLQQHUV�XSGDWH

α

� �� � � �� � � � � ��� LM LM
Z WZ W G G [ WD D�  � � U

3LFWRULDOO\
ZD QHDU�WKH�ZLQQHULQ�QRGH�VSDFH

;

∆ZD

ZE IDU�IURP�WKH�ZLQQHULQ�QRGH�VSDFH
∆ZE

$Q�([DPSOH
� 0DSSLQJ���'�RQWR���'�

7KH�JULG�LV�WKH�JHRJUDSK\�RI�QRGH�VSDFH��WKH�VTXDUH�LV�WKH�LQSXW VSDFH�

&RPSUHVVLQJ
� 0DSSLQJ���'�RQWR���'��ZKLOH�SUHVHUYLQJ�WRSRJUDSK\��

7KH�JULG�LV�WKH�JHRJUDSK\�RI�QRGH�VSDFH��WKH�VTXDUH�LV�WKH�LQSXW VSDFH�



�

1RQ�8QLIRUP�,QSXWV
� )URP�WKH���'�LQSXW�VSDFH

7KH�JULG�LV�WKH�JHRJUDSK\�RI�QRGH�VSDFH��WKH�VTXDUH�LV�WKH�LQSXW VSDFH�

$�SUDFWLFDO�H[DPSOH
� &RQVLGHU�ORQJ�YHFWRUV��GHVFULELQJ�³SKRQHPHV´�IRU�1RUZHJLDQ
� ,W�ZRXOG�EH�QLFH�WR�PDS�WKHVH�WR�D���'�³NH\ERDUG´�SUHVHUYLQJ�WRSRJUDSK\
� 7KHQ��D�ZRUG�LV�D�SDWK�DORQJ�WKH�NH\ERDUG��DQG�VLPLODU�ZRUGV�KDYH�VLPLODU�SDWKV
� 7KLV�LPSURYHV�WKH�SRVVLELOLW\�RI�UHFRJRQL]LQJ�SDWWHUQV�LQ�WKH�QHZ����'�VSDFH«

3KRQHPH�0DS���
� 7KDW�SUHVHUYHV�LQSXW�WRSRORJ\«

7KLV�LV�WKH�QRGH�VSDFH��LQSXW�VSDFH�LV�WKH�ZDYHIRUP�RI�SKRQHPHV�UHSUHVHQWHG�DV�D����FKDQQHO�))7�

)LQDO�&RPPHQWV
� 7RSRORJ\�SUHVHUYLQJ�PDSV�PD\�EH�YHU\�LPSRUWDQW�LQ�VHYHUDO�DSSOLFDWLRQ�DUHDV��LQFOXGLQJ�

� )HDWXUH�([WUDFWLRQ
� &OXVWHULQJ�LQ�UHLQIRUFHPHQW�OHDUQLQJ
� 1HWZRUNV�ZLWK�VSDWLDOO\�ORFDOL]HG�OHDUQLQJ���


