
6R�\RX�WKLQN�\RX�FDQ�FRXQW"

ZLWK�DSRORJLHV�WR
&��(��/LQGHUKROP��DXWKRU�RI
0DWKHPDWLFV�0DGH�'LIILFXOW



2YHUYLHZ

� &RXQWLQJ�LV�KDUGHU�WKDQ�LW�ORRNV�DW�ILUVW�
HVSHFLDOO\�LI�\RX�ZDQW�WKH�ULJKW�DQVZHU

� 7KHUH�DUH�ZD\V�WR�FRXQW�PRUH
DFFXUDWHO\�DQG�HDVLO\

� 7KHVH�WHFKQLTXHV�VXJJHVW�XVHIXO�ZD\V
RI�ZULWLQJ�SURJUDPV�WKDW�GHDO�ZLWK
DUUD\V�DQG�RWKHU�VHTXHQFHV



&RXQWLQJ�FDQ�EH�KDUG

� <RX�OHDYH�IRU�YDFDWLRQ�RQ�WKH��WK�DQG
UHWXUQ�RQ�WKH���WK���+RZ�PDQ\�GD\V
DUH�\RX�JRQH"��+RZ�PDQ\�QLJKWV"

� :KHQ�LV�WKUHH�ZHHNV�IURP�-DQXDU\���"
� +RZ�PDQ\�IHQFH�SRVWV����IHHW�DSDUW�DUH
QHHGHG�WR�VXSSRUW�����IHHW�RI�IHQFH"



)HQFHSRVW�HUURUV

� (UURUV�LQ�FRXQWLQJ�DUH�RIWHQ�FDOOHG
IHQFHSRVW�HUURUV��HVSHFLDOO\�ZKHQ�WKH\
LQYROYH�DQ�XQFHUWDLQW\�RI�±��

� )HQFHSRVW�HUURUV�DUH�DPRQJ�WKH�PRVW
FRPPRQ²DQG�KDUGHVW�WR�ILQG²RI
SURJUDPPLQJ�HUURUV�



8QGHUVWDQGLQJ�IHQFHSRVWV

� �ODVW±ILUVW�� ��HOHPHQWV±�
� �ODVW±ILUVW�� ���LQWHULRU�IHQFHSRVWV�

3 4 5 6 7 8

8–3 = 5

6 elements



$QRWKHU�YLHZSRLQW

� ,I�ILUVW�  �ODVW��WKHQ
± WKHUH�LV�RQH�HOHPHQW
± QR�IHQFHSRVWV�DUH�FURVVHG�EHWZHHQ�WKH
ILUVW�DQG�ODVW�HOHPHQWV

± VR�WKHUH�DUH�QR�LQWHULRU�IHQFHSRVWV



<HW�DQRWKHU�YLHZSRLQW

� 7KH�QXPEHU�RI�GD\V�\RX�VWD\�LQ�D�KRWHO
LV�DPELJXRXV��WKH�QXPEHU�RI�QLJKWV
�XVXDOO\��LV�QRW

� 'HSDUWXUH�GDWH�±�DUULYDO�GDWH� �QXPEHU
RI�QLJKWV��QRW�QXPEHU�RI�GD\V

� 1LJKWV�EHKDYH�OLNH�LQWHULRU�IHQFHSRVWV



$�XVHIXO�FRQYHQWLRQ

� 5HSUHVHQW�UDQJHV�E\�WKH�LQGH[�RI�WKH
ILUVW�HOHPHQW�LQ�WKH�UDQJH�DQG�WKH�ILUVW
HOHPHQW�EH\RQG�LW

� (DFK�LQGH[�LV�WKH�EHJLQQLQJ�RI
VRPHWKLQJ

� $�QXOO�UDQJH�FRUUHVSRQGV�WR�WZR
LGHQWLFDO�LQGLFHV



,I�\RX�XVH�WKLV�FRQYHQWLRQ���

� OHQJWK� �HQG�±�VWDUW
� HQG�≥�VWDUW��DOZD\V
� $�FRPPRQ�ZD\�RI�H[SUHVVLQJ�VXFK
UDQJHV�LV�DV�>P��Q�



$QRWKHU�XVHIXO�FRQYHQWLRQ

� &KHFN�\RXU�FRPSXWDWLRQV�RQ�D�UDQJH
ZLWK�QR�HOHPHQWV�DW�DOO��RU�RQH
HOHPHQW�
± +RZ�PDQ\�QLJKWV�DP�,�LQ�D�KRWHO�LI�,�DUULYH
RQ�GD\�P�DQG�OHDYH�RQ�GD\�Q"

± 7U\�LW�IRU�P  Q��WKH�DQVZHU�LV�REYLRXVO\
]HUR

² Q²P�LV�]HUR��VR�WKDW¶V�RXU�DQVZHU



0HDVXULQJ�\RXU�YDFDWLRQ

� ,I�\RX�OHDYH�RQ�WKH��WK�DQG�UHWXUQ�RQ
WKH���WK��WKHQ
± 7KH�ILUVW�GD\�\RX¶UH�QRW�JRQH�LV�WKH���WK
± ��±�� �����VR�\RX¶UH�JRQH����GD\V
± 7KH�ILUVW�QLJKW�\RX¶UH�QRW�JRQH�LV�WKH���WK
± ��±�� �����VR�\RX¶UH�JRQH����QLJKWV



7KUHH�ZHHNV�IURP�����

� 2QH�ZHHN�IURP�WRGD\�LV�WKH�ILUVW�GD\
WKDW¶V�QRW�SDUW�RI�WKH���GD\�SHULRG�WKDW
VWDUWHG�WRGD\���7KHUHIRUH
± 2QH�ZHHN�IURP������LV�����
± 7KUHH�ZHHNV�IURP������LV������>VLF@

� :H�PXVW�QRZ�ILJXUH�RXW�ZKLFK�GD\�LQ
)HEUXDU\�FRUUHVSRQGV�WR�-DQXDU\���



&RPELQLQJ�LQWHUYDOV��SDUW��

� +RZ�PDQ\�GD\V�RI�RXU�LQWHUYDO�OLH�LQ
-DQXDU\"
± 7KH�ILUVW�GD\�LV�-DQXDU\���
± 7KH�ILUVW�GD\�WKDW�LV�RXWVLGH�WKH�SDUW�LQ
-DQXDU\�LV�)HEUXDU\����ZKLFK�ZH�FDQ�WKLQN
RI�DV�-DQXDU\���

± ��±��� �����VR�WKHUH�DUH����GD\V�LQ
-DQXDU\



&RPELQLQJ�LQWHUYDOV��SDUW��

� :H�KDYH�D����GD\�LQWHUYDO�����GD\V�RI
ZKLFK�DUH�LQ�-DQXDU\

� 7KHUHIRUH��WKHUH�DUH���±����RU���GD\V�LQ
)HEUXDU\

� 7KH�ILUVW�RI�WKRVH�GD\V�LV������WKHUHIRUH
� 7KH�ILUVW�GD\�EH\RQG�WKH�LQWHUYDO�LV����
� 7KHUHIRUH��WKUHH�ZHHNV�IURP������LV����



)HQFHSRVWV��IRU�UHDO

� ,I�WKH�IHQFHSRVWV�DUH����IHHW�DSDUW��WKH\
ZLOO�GLYLGH�����IHHW�RI�IHQFH�LQWR���
VHJPHQWV��HDFK����IHHW�ORQJ

� ,I�WKHUH�DUH����VHJPHQWV��WKHUH�ZLOO�EH
���IHQFHSRVWV��VR�WKDW�WKHUH�ZLOO�EH�RQH
DW�HDFK�HQG

� :H�PLJKW�QXPEHU�WKHP�>�����@



)HQFHSRVWV�DQG�EXIIHUV

� 6XSSRVH�ZH�KDYH�DQ�1�HOHPHQW�DUUD\
WKDW�ZH�ZLVK�WR�ILOO�SURJUHVVLYHO\�DQG
HPSW\�ZKHQHYHU�LW�ILOOV�XS

� 7KHQ�ZH�PLJKW�XVH�Q�WR�UHSUHVHQW
± WKH�QXPEHU�RI�HOHPHQWV�XVHG��RU
± �HTXLYDOHQWO\��WKH�LQGH[�RI�WKH�ILUVW�HOHPHQW
EH\RQG�WKH�RFFXSLHG�DUHD��LI�WKH�LQLWLDO
HOHPHQW�KDV�LQGH[���



)LOOLQJ�D�EXIIHU

� (OHP�EXIIHU>1@�
LQW�Q� ���
«

LI��Q�  �1��^
HPSW\BWKHBEXIIHU���
Q� ���

`
EXIIHU>Q��@� �YDOXH�



2QFH�PRUH��ZLWK�SRLQWHUV

� (OHP�EXIIHU>1@�
(OHP�
S� �EXIIHU�
«

LI��S�  �EXIIHU���1��^
HPSW\BWKHBEXIIHU���
S� �EXIIHU�

`

S��� �YDOXH�



$�FRQFUHWH�H[DPSOH

� 6XSSRVH�ZH�KDYH�D�SURJUDP�WKDW
JHQHUDWHV�LQWHJHUV

� :H�ZDQW�WR�SULQW�WKRVH�LQWHJHUV�LQ
SDJHV�WKDW�DUH�GLYLGHG�LQWR�FROXPQV

� $VVXPH�WKDW�URZV�LV�WKH�QXPEHU�RI
URZV�DQG�FROXPQV�LV�WKH�QXPEHU�RI
FROXPQV�RQ�HDFK�SDJH



+RZ�PLJKW�WKH�LQWHUIDFH�ORRN"

� )RU�WKH�ILUVW�WU\��ZH¶OO�NHHS�LW�VLPSOH�
� YRLG�VWDUW���

� YRLG�SULQW�LQW��

� YRLG�ILQLVK���



$�QRWH�RQ�LQWHUIDFHV

� 2XU�³ILQLVK´�RSHUDWLRQ�SUHVXPDEO\�SULQWV
WKH�ODVW��SDUWLDO��SDJH���:K\�LVQ¶W�WKHUH
DQ�RSHUDWLRQ�WR�SULQW�WKH�RWKHU�SDJHV"

� 7KH�RWKHU�SDJHV�FDQ�EH�SULQWHG
³DXWRPDWLFDOO\´�ZKHQ�ZH�WU\�WR�SXW�D
QXPEHU�LQWR�D�EXIIHU�WKDW�LV�IXOO�DOUHDG\



%XIIHU�GHILQLWLRQ

� VWDWLF�FRQVW�LQW�URZV� ����
VWDWLF�FRQVW�LQW�FROXPQV� ���
VWDWLF�LQW�EXIIHU>URZV@>FROXPQV@�
VWDWLF�LQW�URZ��FRO�



%XIIHULQJ�FRQYHQWLRQV

� :H�ZLOO�ILOO�WKH�EXIIHU�D�FROXPQ�DW�D�WLPH
DQG�SULQW�LW�D�URZ�DW�D�WLPH

� :KHQHYHU�ZH�DUH�DERXW�WR�SXW�D�YDOXH
LQWR�WKH�EXIIHU��ZH�ZLOO�SXW�LW�DW�SRVLWLRQ
�URZ��FRO�

� $IWHU�SXWWLQJ�VRPHWKLQJ�LQWR�WKH�EXIIHU�
ZH�ZLOO�LQFUHPHQW��URZ��FRO��DQG
IOXVK�WKH�EXIIHU�LI�QHHGHG



,QLWLDOL]DWLRQ

� YRLG�VWDUW��
^
����URZ� ���
����FRO� ���
`



³3ULQW´�D�QXPEHU

� YRLG�SULQW�LQW�Q�
^
����EXIIHU>URZ@>FRO@� �Q�
����LI����URZ�  �URZV��^
��������URZ� ���
��������LI����FRO�  �FROXPQV��^
������������IOXVKBEXIIHU���
������������FRO� ���
��������`
����`
`



(PSW\�WKH�EXIIHU

� $VVXPH�WKH�EXIIHU�LV�IXOO�WR��URZ��FRO�



,PSOLFDWLRQV

� :H�ZRXOG�OLNH�WKH�VDPH�FRGH�WR�SULQW
IXOO�SDJHV�DV�ZLOO�SULQW�WKH�SDUWLDO�SDJH
DW�WKH�HQG�RI�WKH�RXWSXW�

� 7KH�ZLGWK�RI�D�URZ�LV�HLWKHU�FRO����IRU
URZV�OHVV�WKDQ�URZ��RU�FRO��RWKHUZLVH�

� ,I�WKH�ILUVW�FROXPQ�LV�QRW�IXOO��ZH�ZLOO
SULQW�RQH�RU�PRUH�HPSW\�URZV��EHFDXVH
FRO�  ���DQG�URZ���URZV�



(PSW\LQJ�WKH�EXIIHU

� VWDWLF�YRLG�IOXVKBEXIIHU��
^
����IRU��LQW�U� ����U���URZV����U�
��������SULQWBURZ
�������������U��U���URZ"�FRO����FRO��
����LI��URZ�� ���__�FRO�� ���
��������QHZBSDJH���
`

� VWDWLF�YRLG�QHZBSDJH��
^
����SULQWI�´?Iµ��
`



3ULQWLQJ�D�URZ

� VWDWLF�YRLG�SULQWBURZ�LQW�U��LQW�Z�
^
����LI��Z�� ����^
��������IRU��LQW�M� ����M���Z����M�
������������SULQWI�´��Gµ�EXIIHU>U@>M@��
��������SULQWI�´?Qµ��
����`
`



7KH�ODVW�SDJH

� YRLG�ILQLVK��
^
����IOXVKBEXIIHU���
`



3ROLF\�GHFLVLRQV

� +RZ�VKDOO�ZH�SULQW�DQ�HPSW\�URZ"
� +RZ�VKDOO�ZH�SULQW�DQ�HPSW\�SDJH"
� :KDW�LV�WKH�IRUPDW�ZLWKLQ�D�URZ"
� +RZ�ODUJH�DUH�WKH�SDJHV"
� $OO�WKHVH�GHFLVLRQV�DUH�ZHOO�LVRODWHG



6XPPDU\

� 7KHUH�DUH��\±[��IHQFHSRVWV�LQ�>[��\@
� 7KHUH�DUH��\±[��HOHPHQWV�LQ�>[��\�
� ,W�LV�RIWHQ�HDVLHVW�WR�UHSUHVHQW�D�UDQJH
E\�WKH�ILUVW�HOHPHQW�LQ�LW�DQG�WKH�ILUVW
HOHPHQW�EH\RQG�LW

� ,W�LV�XVHIXO�WR�FKHFN�IRU�IHQFHSRVW�HUURUV
E\�XVLQJ�HPSW\�UDQJHV��RU�UDQJHV�ZLWK
RQO\�RQH�HOHPHQW�


