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¾ 7UDGLWLRQDO�FOXVWHULQJ�DOJRULWKPV�WKDW�XVH�GLVWDQFHV�
EHWZHHQ�SRLQWV�IRU�FOXVWHULQJ�DUH�QRW�DSSURSULDWH�IRU
ERROHDQ DQG�FDWHJRULFDO�DWWULEXWHV�

¾ $�QRYHO�FRQFHSW�RI�OLQNV WR�PHDVXUH�WKH�VLPLODULW\�
EHWZHHQ�D�SDLU�RI�GDWD�SRLQWV�

¾ $�UREXVW�KLHUDUFKLFDO�FOXVWHULQJ�DOJRULWKP�52&. WKDW�
HPSOR\V�OLQNV�ZKHQ�PHUJLQJ��FOXVWHUV�

:KDW�GRHV�WKH�SDSHU�WDON�DERXW"
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���6KRUWFRPLQJ�RI�7UDGLWLRQDO�&OXVWHULQJ�$OJRULWKP

:KDW�LV�FOXVWHULQJ"

³&OXVWHULQJ�LV�D�WHFKQLTXH�IRU�JURXSLQJ�GDWD�
SRLQWV�VXFK�WKDW�SRLQWV�ZLWKLQ�D�VLQJOH�JURXS��
FOXVWHU�KDYH�VLPLODU FKDUDFWHULVWLFV�ZKLOH�
SRLQWV�LQ�GLIIHUHQW�JURXSV�DUH�GLVVLPLODU�´��

:KDW�LV�VLPLODU�GLVVLPLODU"
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+RZ�WR�PHDVXUH�VLPLODULW\�GLVVLPLODULW\"

7KH�PRVW�FRPPRQO\�XVHG�PHDVXUHPHQW�IRU�VLPLODULW\�LQ�
PHWULF�VSDFH�LV /S PHWULF�

7KH�PRVW�FRPPRQO\�XVHG�FULWHULRQ�IXQFWLRQ�IRU�PHWULF�
VSDFHV�LV�

7KH�FULWHULRQ�IXQFWLRQ�DWWHPSWV�WR�PLQLPL]H�WKH�GLVWDQFH�
2I�HYHU\�SRLQW�IURP�WKH�PHDQ�RI�WKH�FOXVWHU�WR�ZKLFK�
WKH�SRLQW�EHORQJV�
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8VH (XFOLGHDQ GLVWDQFH WR PHDVXUH WKH FORVHQHVV EHWZHHQ FOXVWHUV�

6WHS�� GLVWDQFH EHWZHHQ �� DQG �� LV ������ ZKLFK LV WKH VPDOOHVW
GLVWDQFH EHWZHHQ SDLUV RI SRLQWV� 0HUJH �� DQG ���
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6WHS �� &OXVWHU �� DQG FOXVWHU �� DUH PHUJHG VLQFH WKH GLVWDQFH
EHWZHHQ WKHP LV ����� ZKLFK LV OHVV WKDQ WKH GLVWDQFH EHWZHHQ
WKH FHQWURLG RI WKH PHUJHG FOXVWHU IURP HDFK RI WKHP�

7UDQV�����DQG�WUDQV�����KDYH�QR�LWHP�LQ�FRPPRQ�

0DUNHW�%DVNHW�H[DPSOH�FRQW¶G�
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³'LVWDQFHV�EHWZHHQ�SRLQWV�DUH�QRW�DSSURSULDWH�
IRU ERROHDQ DQG�FDWHJRULFDO�DWWULEXWHV�´
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7KH -DFFDUG FRHIILFLHQW IRU VLPLODULW\ EHWZHHQ WUDQVDFWLRQV 7� DQG
7� LV �

,QVWHDG RI (XFOLGHDQ GLVWDQFH� ZH FDQ XVH VHW WKHRUHWLF VLPLODULW\
PHDVXUHV VXFK DV WKH -DFFDUG FRHIILFLHQW WR PHDVXUH WKH VLPLODULW\
RI WZR FOXVWHUV�
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%DVNHW GDWD H[DPSOH IRU -DFFDUG FRHIILFLHQW

&RQVLGHU D PDUNHW EDVNHW GDWDEDVH RYHU LWHPV �� �� «� �� ��
&RQVLGHU WKH WZR WUDQVDFWLRQ FOXVWHUV VKRZQ DERYH�

-DFFDUG FRHIILFLHQW RI ^�� �� �` DQG ^�� �� �` LV ��� ± WKH\ DUH LQ
VDPH FOXVWHU� -DFFDUG FRHIILFLHQW RI ^�� �� �` DQG ^�� �� �` LV ����
EXW WKH\ DUH QRW LQ D VDPH FOXVWHU� :K\"
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6KRXOG % LQ WKH VDPH FOXVWHU ZLWK & RU ZLWK $"

:HLQDQ :DQJ ��

$ % &

% VKRXOG EH LQ WKH VDPH FOXVWHU ZLWK $� EXW QRW LQ WKH
VDPH FOXVWHU ZLWK &� DOWKRXJK % LV PRUH VLPLODU WR & WKDQ
WR $�
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���&RQFHSWV�RI�QHLJKERUV DQG�OLQNV�

� $�SRLQW¶V�QHLJKERUV DUH�WKRVH�SRLQWV�WKDW�DUH�
FRQVLGHUDEO\�VLPLODU WR�LW��

� /HW VLP�SL� SM� EH�D�VLPLODULW\�IXQFWLRQ�WKDW�LV�QRUPDOL]HG�
DQG�FDSWXUHV�WKH�FORVHQHVV�EHWZHHQ�WKH�SDLU�RI�SRLQWV�SL
DQG SM��*LYHQ�D�WKUHVKROG�θ ��D�SDLU�RI�SRLQWV�SL DQG SM DUH�
GHILQHG�WR�EH�QHLJKERUV LI�WKH�IROORZLQJ�KROGV�

6LP�SL� SM� ≥ θ

� OLQNV�SL� SM��EHWZHHQ�WZR�SRLQWV�SL DQG SM LV�WKH�QXPEHU�
RI�FRPPRQ�QHLJKERUV�EHWZHHQ�SL DQG SM �
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/HW¶V GHILQH WKH VLPLODULW\ IXQFWLRQ EHWZHHQ WZR WUDQVDFWLRQV DV�
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5HYLVLW WKH EDVNHW GDWD H[DPSOH FRQW¶G

/HW θ ���� :H VHH�

� 7UDQVDFWLRQ ^�� �� �` KDV � OLQNV ZLWK WUDQVDFWLRQ ^�� �� �` DQG
RQO\ � OLQNV ZLWK WUDQVDFWLRQ ^�� �� �`�

� 7UDQVDFWLRQ ^�� �� �` KDV � OLQNV ZLWK HYHU\ WUDQVDFWLRQ LQ WKH
VPDOOHU FOXVWHU DQG � OLQNV ZLWK HYHU\ RWKHU WUDQVDFWLRQ LQ WKH ELJJHU
FOXVWHU
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&ULWHULRQ�)XQFWLRQ�IRU�FOXVWHULQJ

0D[LPL]H IROORZLQJ FULWHULRQ IXQFWLRQ IRU WKH N FOXVWHUV�
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:KHUH &L GHQRWHV FOXVWHU L RI VL]H QL
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���52&.�&OXVWHULQJ�$OJRULWKP

'DWD 5DQGRP VDPSOH &OXVWHU ZLWK OLQNV /DEHO GDWD LQ GLVN

)LJXUH �� 2YHUYLHZ RI 52&.

� VWHS�� GUDZ D UDQGRP VDPSOH IURP WKH GDWDEDVH�

� VWHS�� DSSO\ D KLHUDUFKLFDO FOXVWHULQJ DOJRULWKP WKDW HPSOR\V OLQNV
WR WKH VDPSOHG SRLQWV�

� VWHS�� 7KH FOXVWHUV LQYROYLQJ RQO\ WKH VDPSOHG SRLQWV DUH XVHG WR
DVVLJQ WKH UHPDLQLQJ GDWD SRLQWV RQ GLVN WR WKH DSSURSULDWH FOXVWHUV�
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*RRGQHVV 0HDVXUH IRU 0HUJLQJ WZR FOXVWHUV

)RU D SDLU RI FOXVWHUV &L DQG &M� OHW OLQNV>&L� &M@ VWRUH WKH
QXPEHU RI FURVV OLQNV EHWZHHQ FOXVWHUV &L DQG &M� WKDW LV�
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� VHW 6 RI Q VDPSOHG SRLQWV WR EH FOXVWHUHG�

� WKH QXPEHU RI GHVLUHG FOXVWHUV N�

� WKUHVKROG IRU VLPLODULW\ IXQFWLRQ�

'DWD 6WUXFUXUH�

� (DFK FOXVWHU L KROG D ORFDO KHDS T>L@

� $ JOREDO KHDS 4 WKDW FRQWDLQV DOO WKH FOXVWHUV�
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%HVW JRRGQHVV

%HVW JRRGQHVV

%HVW JRRGQHVV

%HVW RI WKH

%HVW

JRRGQHVV
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/RFDO KHDSV
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3VHXGR FRGH RI WKH &OXVWHULQJ $OJRULWKP
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