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7KLV %ULWLVK 6WDQGDUG� KDYLQJ
EHHQ SUHSDUHG XQGHU WKH
GLUHFWLRQ RI WKH 6WDQGDUGV
3ROLF\ DQG 6WUDWHJ\ &RPPLWWHH�
ZDV SXEOLVKHG RQ
�� 2FWREHU ����

� %6, �� 2FWREHU ����

)LUVW SXEOLVKHG DV %6 ����
)HEUXDU\ ����

7KH IROORZLQJ %6, UHIHUHQFHV
UHODWH WR WKH ZRUN RQ WKLV 
%ULWLVK 6WDQGDUG�
&RPPLWWHH UHIHUHQFH 66��
'UDIW IRU FRPPHQW ��������� '&

,6%1 � ��� ����� ;

&RPPLWWHHV UHVSRQVLEOH IRU WKLV 
%ULWLVK 6WDQGDUG
7KH SUHSDUDWLRQ RI WKLV %ULWLVK 6WDQGDUG ZDV HQWUXVWHG WR 7HFKQLFDO
&RPPLWWHH� 66��� 6WDWLVWLFDO SURFHVV FRQWURO� XSRQ ZKLFK WKH IROORZLQJ ERGLHV
ZHUH UHSUHVHQWHG�

$VVRFLDWLRQ IRU 5RDG 7UDIILF 6DIHW\ DQG 0DQDJHPHQW �$5760�

%$( 6\VWHPV

%ULWLVK 6WDQGDUGV 6RFLHW\ �%66�

&OD\ 3LSH 'HYHORSPHQW $VVRFLDWLRQ �&3'$�

)HGHUDWLRQ RI 6PDOO %XVLQHVVHV �)6%�

*DXJH DQG 7RRO 0DNHUV $VVRFLDWLRQ �*70$�

*HQHUDO 'RPHVWLF $SSOLDQFHV /WG�

,QVWLWXWH RI 4XDOLW\ $VVXUDQFH

1DWLRQDO 3K\VLFDO /DERUDWRU\

5R\DO 6WDWLVWLFDO 6RFLHW\

$PHQGPHQW LVVXHG VLQFH SXEOLFDWLRQ

$PG� 1R� 'DWH &RPPHQWV
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&RQWHQWV
3DJH

&RPPLWWHHV UHVSRQVLEOH ,QVLGH IURQW FRYHU
)RUHZRUG LL

� 6FRSH �
� 1RUPDWLYH UHIHUHQFHV �
� 7HUPV� GHILQLWLRQV DQG V\PEROV �
� 4XDOLWDWLYH �DWWULEXWH� GDWD IXQGDPHQWDOV �
� %XVLQHVV SURFHVV IRFXV DQG PDQDJHPHQW �
� 6XSSRUWLQJ WHFKQLTXHV IRU HIIHFWLYH SURFHVV FRQWURO DQG 

SHUIRUPDQFH LPSURYHPHQW �
� 5HODWLRQVKLS ZLWK 6L[ 6LJPD LQLWLDWLYHV ��
� 7\SLFDO FDVH VWXG\ ��

$QQH[ $ �LQIRUPDWLYH� %DVH GDWD IRU FDVH VWXG\ RI &ODXVH � ��

%LEOLRJUDSK\ ��

)LJXUH � ¦ 'LIIHUHQW FODVVHV RI GDWD �
)LJXUH � ¦ 3URFHVV FRQWURO� FDSDELOLW\ HVWLPDWLRQ DQG LPSURYHPHQW
VHTXHQFH �
)LJXUH � ¦ &RQWURO FKDUW IRU DVVHPEO\ RI PHQªV EULHIV �
)LJXUH � ¦ %DVLF SURFHVV PRGHO ��
)LJXUH � ¦ $SSOLFDWLRQ RI WKH EDVLF SURFHVV PRGHO WR WKH DFWLRQLQJ RI D
SURGXFW GHVLJQ FKDQJH ��
)LJXUH � ¦ %XVLQHVV LV PDGH XS RI LQWHJUDWHG PXOWLVWDJH SURFHVVHV ��
)LJXUH � ¦ 9LGHR GLVF SUHVVLQJ� IORZ GLDJUDP RI LQWHJUDWHG PXOWLVWDJH
SURFHVV ��
)LJXUH �D� ¦ ,OOXVWUDWLRQ RI WKH FDOFXODWLRQ RI ORJLVWLF FDSDELOLW\ DQG
ILUVW UXQ FDSDELOLW\ RI D SURFHVV VWDJH ��
)LJXUH �E� ¦ /RJLVWLF DQG ILUVW UXQ FDSDELOLWLHV RI WKH YLGHR GLVF 
PDQXIDFWXULQJ SURFHVV ��
)LJXUH � ¦ ([DPSOH RI 3DUHWR GLDJUDP IRU SDLQW SURFHVV IDXOWV ��
)LJXUH �� ¦ 3URFHVV FDXVH DQG HIIHFW GLDJUDP IRU FUDFNV LQ D EUDNH
GLVF FDVWLQJ ��
)LJXUH �� ¦ )LUVW WLPH TXDOLW\ SURILOH RI WURXVHU OLQH ��
)LJXUH �� ¦ 3DUHWR DQDO\VLV E\ SURFHVV RSHUDWLRQ ��
)LJXUH �� ¦ 3DUHWR DQDO\VLV E\ PDFKLQLVW�RSHUDWRU ��
)LJXUH �� ¦ 'RUHHQ ODSSLQJ VLGH VHDPV ���� IDXOWV SHU GD\�� 
7RWDO ��� IDXOWV ��� � RI WRWDO IDXOWV� ��
)LJXUH �� ¦ -DQH ODSSLQJ VLGH VHDPV ���� IDXOWV SHU GD\� ��
)LJXUH �� ¦ 6XH DQG 5LWD ODSSLQJ VLGH VHDPV ��
)LJXUH �� ¦ 6X EDUULQJ ORRSV ��
)LJXUH �� ¦ %UHQGD EDUULQJ ORRSV ��
)LJXUH �� ¦ 0DQG\ SXWWLQJ WKH EDQGV RQ ��
)LJXUH �� ¦ 5RVDOLH PDFKLQLQJ LQVLGH OHJV ��
)LJXUH �� ¦ 'HOLD DQG 'RUU\ PDFKLQLQJ LQVLGH OHJV ��
)LJXUH �� ¦ 6KLUOH\ DQG 'DZQ FORVLQJ WKH IO\ ��
)LJXUH �� ¦ -DQHW FORVLQJ WKH IO\ ��
)LJXUH �� ¦ -HDQ FORVLQJ WKH IO\ ��

7DEOH � ¦ 7\SLFDO EXVLQHVV DSSOLFDEOH FKDUDFWHULVWLFV �
7DEOH � ¦ 5HODWLRQVKLS EHWZHHQ 6LJPD YDOXH� QRQ�FRQIRUPLWLHV
SHU PLOOLRQ RSSRUWXQLWLHV DQG SHUFHQWDJH \LHOG ��
7DEOH $�� ¦ %DVH GDWD IRU FDVH VWXG\ RI &ODXVH � ��
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)RUHZRUG

%6 ������ GHPRQVWUDWHV WKH EXVLQHVV EHQHILWV� DQG WKH YHUVDWLOLW\ DQG XVHIXOQHVV
RI D YHU\ VLPSOH� \HW SRZHUIXO� SLFWRULDO FRQWURO FKDUW PHWKRG IRU PRQLWRULQJ DQG
LQWHUSUHWLQJ TXDOLWDWLYH GDWD� 7KLV LV GRQH LQ D SUDFWLFDO DQG ODUJHO\
QRQ�VWDWLVWLFDO PDQQHU� %6 ����������� SDUWLDOO\ VXSHUVHGHV %6 ��������� DQG
%6 ��������� DQG DOO IRXU SDUWV RI %6 ���� WRJHWKHU VXSHUVHGH %6 ��������� DQG
%6 ���������� ZKLFK DUH ZLWKGUDZQ�

7KLV TXDOLWDWLYH GDWD FDQ UDQJH IURP RYHUDOO EXVLQHVV ILJXUHV VXFK DV SHUFHQWDJH
SURILW WR GHWDLOHG RSHUDWLRQDO GDWD� VXFK DV SHUFHQWDJH DEVHQWHHLVP� LQGLYLGXDO
SURFHVV SDUDPHWHUV DQG SURGXFW�VHUYLFH IHDWXUHV� 7KH GDWD FDQ HLWKHU EH
H[SUHVVHG VHTXHQWLDOO\ LQ \HV�QR� JRRG�EDG� SUHVHQW�DEVHQW� VXFFHVV�IDLOXUH
IRUPDW� RU DV VXPPDU\ PHDVXUHV �H�J� FRXQWV RI HYHQWV DQG SURSRUWLRQV�� )RU
PHDVXUHG GDWD FRQWURO FKDUWLQJ� UHIHU WR %6 �������

7KH IRFXV LV RQ WKH DSSOLFDWLRQ RI FRQWURO FKDUWV WR PRQLWRULQJ� FRQWURO DQG 
LPSURYHPHQW� 7KH UROHV RI DVVRFLDWHG GLDJQRVWLF� SUHVHQWDWLRQ DQG SHUIRUPDQFH 
LPSURYHPHQW WRROV� VXFK DV SULRULW\ �3DUHWR� DQDO\VLV� FDXVH DQG HIIHFW GLDJUDPV 
DQG IORZ FKDUWV DUH DOVR VKRZQ�

,WV DLP LV WR EH UHDGLO\ FRPSUHKHQVLEOH WR WKH YHU\ H[WHQVLYH UDQJH RI SURVSHFWLYH 
XVHUV DQG VR IDFLOLWDWH ZLGHVSUHDG FRPPXQLFDWLRQ� DQG XQGHUVWDQGLQJ� RI WKH 
PHWKRG� $V VXFK� LW IRFXVHV RQ D SUDFWLFDO QRQ�VWDWLVWLFDO WUHDWPHQW RI WKH FKDUWLQJ 
RI TXDOLWDWLYH GDWD� SUHVHQWLQJ H[DPSOHV RI FRQVWUXFWLRQ DQG DSSOLFDWLRQ XVLQJ D
VLPSOH SLFWRULDO DSSURDFK�

:KLOVW WKH WUHDWPHQW RI FKDUWLQJ RI TXDOLWDWLYH GDWD LQ WKLV SDUW RI %6 ���� LV
HVVHQWLDOO\ DW DSSUHFLDWLRQ OHYHO� LW LV LQWHQGHG WR SURYLGH DGHTXDWH LQIRUPDWLRQ
IRU D JDLQIXO ILUVW DSSOLFDWLRQ� E\ D W\SLFDO OHVV VWDWLVWLFDOO\ LQFOLQHG XVHU� LQ PDQ\
HYHU\GD\ VLWXDWLRQV� %6 ������ DQG %6 ������ SURYLGH D PRUH ULJRURXV� 
VWDWLVWLFDO DSSURDFK WR SURFHVV FRQWURO DQG LPSURYHPHQW XVLQJ TXDOLWDWLYH GDWD�
%6 ������ GHDOV ZLWK PHDVXULQJ DQG LPSURYLQJ WKH TXDOLW\ RI GHFLVLRQ PDNLQJ LQ
WKH FODVVLILFDWLRQ SURFHVV LWVHOI�

$ %ULWLVK 6WDQGDUG GRHV QRW SXUSRUW WR LQFOXGH DOO WKH QHFHVVDU\ SURYLVLRQV RI D 
FRQWUDFW� 8VHUV RI %ULWLVK 6WDQGDUGV DUH UHVSRQVLEOH IRU WKHLU FRUUHFW DSSOLFDWLRQ�

&RPSOLDQFH ZLWK D %ULWLVK 6WDQGDUG GRHV QRW RI LWVHOI FRQIHU LPPXQLW\
IURP OHJDO REOLJDWLRQV�

6XPPDU\ RI SDJHV

7KLV GRFXPHQW FRPSULVHV D IURQW FRYHU� DQ LQVLGH IURQW FRYHU� SDJHV L DQG LL� 
SDJHV � WR �� DQG D EDFN FRYHU�

7KH %6, FRS\ULJKW QRWLFH GLVSOD\HG LQ WKLV GRFXPHQW LQGLFDWHV ZKHQ WKH 
GRFXPHQW ZDV ODVW LVVXHG�
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� 6FRSH

%6 ������ GHVFULEHV� LQ OD\ WHUPV� WKH XVHV DQG YDOXH RI SLFWRULDO FRQWURO FKDUW PHWKRGV IRU HQKDQFLQJ WKH 
SUHVHQWDWLRQ DQG JHQHUDO XQGHUVWDQGLQJ RI TXDOLWDWLYH �DWWULEXWH� GDWD DUUDQJHG LQ D PHDQLQJIXO VHTXHQFH�
,W DOVR LOOXVWUDWHV WKH VXSSRUWLQJ UROHV RI DVVRFLDWHG EXVLQHVV LPSURYHPHQW WRROV� 7KHVH LQFOXGH SURFHVV
PRGHOOLQJ� IORZ FKDUWLQJ� SULRULWL]LQJ �3DUHWR DQDO\VLV� DQG FDXVH DQG HIIHFW GLDJUDPV�

� 1RUPDWLYH UHIHUHQFHV

7KH IROORZLQJ UHIHUHQFHG GRFXPHQWV DUH LQGLVSHQVDEOH IRU WKH DSSOLFDWLRQ RI WKLV GRFXPHQW� )RU GDWHG
UHIHUHQFHV� RQO\ WKH HGLWLRQ FLWHG DSSOLHV� )RU XQGDWHG UHIHUHQFHV� WKH ODWHVW HGLWLRQ RI WKH UHIHUHQFHG 
GRFXPHQW �LQFOXGLQJ DQ\ DPHQGPHQWV� DSSOLHV�

%6 (1 ,62 ���������� 4XDOLW\ PDQDJHPHQW V\VWHPV ¦ )XQGDPHQWDOV DQG YRFDEXODU\�

%6 ,62 ������� 6WDWLVWLFV ¦ 9RFDEXODU\ DQG V\PEROV ¦ 3DUW �� 3UREDELOLW\ DQG JHQHUDO VWDWLVWLFDO WHUPV�

%6 ,62 ������� 6WDWLVWLFV ¦ 9RFDEXODU\ DQG V\PEROV ¦ 3DUW �� $SSOLHG VWDWLVWLFV�

� 7HUPV� GHILQLWLRQV DQG V\PEROV
)RU WKH SXUSRVHV RI WKLV SDUW RI %6 ����� WKH WHUPV� GHILQLWLRQV DQG V\PEROV JLYHQ LQ %6 ,62 ������� 
%6 ,62 ������ DQG %6 (1 ,62 ���������� &ODXVH � DSSO\�

� 4XDOLWDWLYH �DWWULEXWH� GDWD IXQGDPHQWDOV

��� *HQHUDO

,Q WKLV WHFKQRORJLFDO DJH� ZH DUH DZDVK ZLWK GDWD� 7KH FKDOOHQJH LV WR WUDQVIRUP VXFK GDWD LQWR PHDQLQJIXO
LQIRUPDWLRQ RQ D FKDUDFWHULVWLF� 7KHUH LV D ZLGH UDQJH RI FODVVHV RI FKDUDFWHULVWLF� LQFOXGLQJ�

D� SK\VLFDO �H�J� PHFKDQLFDO� HOHFWULFDO� FKHPLFDO RU ELRORJLFDO��

E� VHQVRU\ �H�J� UHODWLQJ WR VPHOO� WRXFK� WDVWH� VLJKW RU KHDULQJ��

F� EHKDYLRXUDO �H�J� FRXUWHV\� KRQHVW\ RU YHUDFLW\��

G� WHPSRUDO �H�J� SXQFWXDOLW\� UHOLDELOLW\ RU DYDLODELOLW\��

H� HUJRQRPLF �H�J� OLQJXLVWLF� SK\VLRORJLFDO RU UHODWLQJ WR VDIHW\��

I� IXQFWLRQDO �H�J� UDQJH� VSHHG� RU UDWH RI FOLPE RI DQ DLUFUDIW�� 

7\SLFDO EXVLQHVV DSSOLFDWLRQ FKDUDFWHULVWLFV� VKRZQ LQ 7DEOH �� WKDW DUH WKH VXEMHFW RI FRQWURO DQG
SURJUHVVLYH LPSURYHPHQW IXUWKHU LQGLFDWH WKH ZLGH VFRSH RI WKH VXEMHFW PDWWHU RI WKLV VWDQGDUG�
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7DEOH � ¦ 7\SLFDO EXVLQHVV DSSOLFDEOH FKDUDFWHULVWLFV

��� 7\SHV RI GDWD

7ZR JHQHUDO FODVVHV RI GDWD DUH GLVWLQJXLVKHG KHUH� PHDVXUHG GDWD DQG DWWULEXWH GDWD� 7KHVH FODVVHV FDQ EH
RWKHUZLVH WHUPHG FRQWLQXRXV GDWD DQG GLVFUHWH GDWD RU� HYHQ� TXDQWLWDWLYH GDWD DV RSSRVHG WR
TXDOLWDWLYH GDWD� :KHUHDV FRQWLQXRXV GDWD LV PHDVXUHG RQ D QXPHULFDO VFDOH ZLWK D FRQWLQXXP RI SRVVLEOH
YDOXHV� GLVFUHWH GDWD LV UHIHUHQFHG RQ D VFDOH ZLWK RQO\ D VHW RU VHTXHQFH RI GLVWLQFW YDOXHV�

7KLV VWDQGDUG IRFXVHV RQ DWWULEXWH GDWD� $WWULEXWH GDWD DUH GLYLGHG IRU FRQYHQLHQFH� LQWR WZR FDWHJRULHV�
FODVVLILHG GDWD DQG FRXQW GDWD�

:LWK FODVVLILHG GDWD� HDFK LWHP RI GDWD LV FODVVLILHG DV EHLQJ RQH RI D QXPEHU RI FDWHJRULHV� )UHTXHQWO\ WKH
QXPEHU RI FDWHJRULHV LV WZR� QDPHO\ D ELQDU\ VLWXDWLRQ ZKHUH� IRU LQVWDQFH� UHVXOWV DUH XVXDOO\ H[SUHVVHG
DV � DQG �� RU DV� JRRG�EDG� VXFFHVV�IDLOXUH� SURILW�ORVV� LQ�RXW� RU SUHVHQFH�DEVHQFH RI D SDUWLFXODU
FKDUDFWHULVWLF RU IHDWXUH�

'DWD KDYLQJ WZR FODVVHV DUH WHUPHG §ELQRPLDO¨ �ELQRPLDO   §WZR QDPHV¨� GDWD� $ PHDVXUH FDQ EH LQKHUHQWO\
ELQRPLDO� H�J� ZKHUH D SURILW RU ORVV LV PDGH� RU LI VRPHRQH LV LQ RU RXW� 6RPHWLPHV LW LV DUULYHG DW LQGLUHFWO\
E\ FDWHJRUL]LQJ VRPH RWKHU QXPHULFDO PHDVXUH� 7DNH� IRU LQVWDQFH� WKH FDVH ZKHUH WHOHSKRQH FDOOV DUH 
FODVVLILHG DV WR ZKHWKHU RU QRW WKH\ ODVW PRUH WKDQ WHQ PLQXWHV RU� SHUKDSV ZKHWKHU RU QRW WKH\ DUH 
DQVZHUHG ZLWKLQ VL[ ULQJV�

&RXQW GDWD UHODWHV WR FRXQWV RI HYHQWV ZKHUH HDFK LWHP RI GDWD LV WKH FRXQW RI WKH QXPEHU RI SDUWLFXODU 
HYHQWV SHU JLYHQ WLPH SHULRG RU TXDQWLW\ RI SURGXFW� ,QVWDQFHV DUH�

¦ QXPEHU RI DFFLGHQWV RU DEVHQWHHV SHU PRQWK�
¦ QXPEHU RI RSHUDWLRQV RU VRUWLHV SHU GD\�
¦ QXPEHU RI LQFRPLQJ WHOHSKRQH FDOOV SHU PLQXWH� RU
¦ QXPEHU RI QRQ�FRQIRUPLWLHV SHU XQLW RU EDWFK�

$ SLFWRULDO UHSUHVHQWDWLRQ RI WKH GLIIHUHQW W\SHV RI GDWD LV VKRZQ LQ )LJXUH ��

%XVLQHVV DSSOLFDWLRQ &KDUDFWHULVWLF

EXVLQHVV SURILWDELOLW\
PDUNHWLQJ PDUNHW VKDUH
VWDII DEVHQWHHLVP
SHUVRQQHO WXUQRYHU
VDOHV HQTXLULHV UHVXOWV
RUJDQL]DWLRQ RYHUDOO HUURUV�IDXOWV
SURGXFW QRQ�FRQIRUPLWLHV
VHUYLFH FRPSODLQWV
LQFRPLQJ SKRQH FDOOV UHVSRQVH GHOD\V
LQYRLFLQJ DFFXUDF\
GHOLYHULHV ODWHQHVV
DFFRXQWV RYHUGXH
YHKLFOHV� PDFKLQHV VWDWXV
ZDUUDQW\ FRVWV RYHU�UXQ
VRIWZDUH HUURUV���� OLQHV
FRPSXWHUV VWDWXV
FRPPXQLFDWLRQV FODULW\� WLPHOLQHVV
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��� 3ULQFLSOHV� REMHFWLYHV DQG UDWLRQDOH RI WKH FRQWURO FKDUWLQJ RI TXDOLWDWLYH GDWD

����� 2YHUYLHZ

0HQWLRQ RI WKH ZRUG VWDWLVWLFV LQYRNHV D IHHOLQJ RI DSSUHKHQVLRQ LQ PDQ\ SHRSOH� +RZHYHU� HYHU\RQH VKRXOG
SRVLWLYHO\ UHVSRQG WR� XQGHUVWDQG DQG DGRSW WKH SULPDU\ FRQFHSWV RI §VWDWLVWLFDO WKLQNLQJ¨� 7KHVH DUH DV
IROORZV�

�� $OO ZRUN RFFXUV LQ D V\VWHP RI LQWHUFRQQHFWHG SURFHVVHV�

�� 9DULDWLRQ H[LVWV LQ DOO SURFHVVHV�

�� (OLPLQDWLRQ RI VSHFLDO FDXVH YDULDWLRQ SURGXFHV SURFHVV VWDELOLW\ DQG SUHGLFWDELOLW\�

�� 5HGXFWLRQ LQ FRPPRQ FDXVH YDULDWLRQ LV WKH NH\ WR FRQWLQXDO LPSURYHPHQW�

7KH ILUVW FRQFHSW KLJKOLJKWV WKDW §VWDWLVWLFDO WKLQNLQJ¨ VKRXOG QRW EH FRQILQHG WR D VSHFLILF IXQFWLRQ RI DQ
RUJDQL]DWLRQ� ,W LV DSSOLFDEOH DFURVV WKH ZKROH VSHFWUXP RI EXVLQHVV DFWLYLW\�

7KH VHFRQG FRQFHSW EULQJV RXW WKDW YDULDWLRQ LV SUHVHQW LQ DOPRVW HYHU\WKLQJ� ,WV H[LVWHQFH SURYLGHV
RSSRUWXQLWLHV IRU EHWWHU SURFHVV FRQWURO DQG IRU SURFHVV SHUIRUPDQFH LPSURYHPHQW�

7KH WKLUG DQG IRXUWK FRQFHSWV VWUHVV WKH QHHG WR FOHDUO\ GLVWLQJXLVK EHWZHHQ WKH YDULDWLRQ GXH WR
§VSHFLDO FDXVHV¨ DQG WKDW GXH WR §FRPPRQ FDXVHV¨� 7KH UHDVRQ IRU WKLV LV WKDW WKH\ JLYH ULVH WR WZR TXLWH 
GLIIHUHQW W\SHV RI DFWLRQ� $ VSHFLDO FDXVH LV D VSRUDGLF VRXUFH RI YDULDWLRQ WKDW GHPDQGV VSHFLILF DFWLRQ WR
UHVWRUH WKH VWDWXV TXR� $ FRPPRQ FDXVH� RQ WKH RWKHU KDQG� LV DQ HQGHPLF VRXUFH RI YDULDWLRQ WKDW LV DOZD\V
SUHVHQW� DV LW LV LQKHUHQW WR WKH SURFHVV� $ UHGXFWLRQ GHPDQGV IXQGDPHQWDO FKDQJHV WR WKH SURFHVV�

7KH HOLPLQDWLRQ RI VSHFLDO FDXVHV EULQJV D SURFHVV EDFN XQGHU FRQWURO� 7KH SURFHVV SHUIRUPDQFH RU
FDSDELOLW\ LV WKHQ VWDEOH DQG SUHGLFWDEOH� $ VWDEOH SURFHVV PLJKW� RU PLJKW QRW� SURYLGH WKH GHVLUHG
SHUIRUPDQFH� $ UHGXFWLRQ LQ FRPPRQ FDXVH YDULDWLRQ LPSURYHV SURFHVV FDSDELOLW\ RU SHUIRUPDQFH�

$ FRQWURO FKDUW LV WKH WRRO XVHG WR GLIIHUHQWLDWH EHWZHHQ §VSHFLDO FDXVHV¨ DQG §FRPPRQ FDXVHV¨� +HQFH WKH 
FRQWURO FKDUW LV D NH\ RSHUDWLRQDO WRRO LQ WKH DSSOLFDWLRQ RI §VWDWLVWLFDO WKLQNLQJ¨�

)LJXUH � ¦ 'LIIHUHQW FODVVHV RI GDWD

discrete
(attribute)

(qualitative)

See BS 5702

continuous
(measured)

(quantitative)

Type of data

classified into
categories

(e.g. good/bad)

count of
events (e.g.

nonconformities)

constant
sample

size

variable
sample

size

constant
sample

size

variable
sample

size
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%\ LWV YHU\ QDPH� D SULPDU\ UROH RI D FRQWURO FKDUW� LQ DQ RSHUDWLRQDO VHQVH� LV WR FRQWURO� QDPHO\ WR LQKLELW
FKDQJH� 7KH UHPRYDO RI DGYHUVH VSHFLDO FDXVH YDULDWLRQ WR EULQJ D SURFHVV EDFN LQWR FRQWURO GRHV QRW DFWXDOO\
LPSURYH WKH SURFHVV� LW RQO\ UHWXUQV LW WR LWV RULJLQDO VWDWH�

,W VKRXOG EH ERUQH LQ PLQG� WRR� WKDW D VSHFLDO FDXVH FDQ EH DGYHUVH RU EHQHILFLDO� 6XSSRVH D VXSHUYLVRU 
VWDQGV LQ PRPHQWDULO\ IRU DQ RSHUDWRU LQ D SURFHVV DQG D VSHFLDO FDXVH LV LQGLFDWHG RQ D IDXOW FKDUW� 7KH
VSHFLDO FDXVH FRXOG EH D VLQJOH UHDGLQJ DERYH WKH XSSHU FRQWURO OLPLW LQGLFDWLQJ DQ DGYHUVH FKDQJH�
$OWHUQDWLYHO\� LW FRXOG EH D VLQJOH UHDGLQJ EHORZ WKH ORZHU FRQWURO OLPLW LQGLFDWLQJ D EHQHILFLDO FKDQJH� 7KH
UHDFWLRQ WR WKH WZR W\SHV RI VSHFLDO FDXVHV ZRXOG EH TXLWH GLIIHUHQW�

7KLV IRFXV RQ FRQWURO� KRZHYHU� VKRXOG QRW EOLQG RQH WR WKH IDFW WKDW RIWHQ WKH REMHFWLYH� LQ DQ RYHUDOO VHQVH�
LV WR LPSURYH SURFHVV SHUIRUPDQFH E\ LQGXFLQJ FKDQJH� 6XFK EHWWHUPHQW� WKURXJK FRPPRQ FDXVH UHGXFWLRQ 
GRHV QRW QHFHVVDULO\ KDYH WR DZDLW VSHFLDO FDXVH UHPRYDO� +RZHYHU� WKH SULRU UHPRYDO RI VSHFLDO FDXVHV JLYHV
ULVH WR D VWDEOH SURFHVV DQG VR SHUPLWV D TXDQWLWDWLYH SUHGLFWLRQ RI SURFHVV FDSDELOLW\� 7KH JHQHULF FRQWURO 
DQG LPSURYHPHQW VHTXHQFH LV VKRZQ LQ )LJXUH ��

$ VLJQLILFDQW LPSURYHPHQW LQ SURFHVV SHUIRUPDQFH LV HYLGHQFHG LQ D FRQWURO FKDUW E\ DQ §RXW RI FRQWURO¨
VLWXDWLRQ� DV LV D VLJQLILFDQW GHWHULRUDWLRQ� +HQFH WKH FRQWURO FKDUW KDV DQ LQ�EXLOW VWDWLVWLFDO WHVW RI
VLJQLILFDQFH IRU ERWK LPSURYHPHQW DQG GHWHULRUDWLRQ�

)LJXUH � ¦ 3URFHVV FRQWURO� FDSDELOLW\ HVWLPDWLRQ DQG LPSURYHPHQW VHTXHQFH
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����� 2YHU�FRQWURO� XQGHU�FRQWURO DQG FRQWURO RI SURFHVVHV

$ SURFHVV PRQLWRULQJ V\VWHP FDQ JLYH ULVH WR�

D� RYHU�FRQWURO� DFWLRQ LV WDNHQ ZKHQ LW VKRXOG QRW EH�

E� XQGHU�FRQWURO� DFWLRQ LV QRW WDNHQ ZKHQ LW VKRXOG EH�

F� FRQWURO� DFWLRQ LV WDNHQ ZKHQ LW VKRXOG EH DQG QRW WDNHQ ZKHQ LW VKRXOG QRW EH� $ SURFHVV LV VDLG WR EH
XQGHU D VWDWH RI �VWDWLVWLFDO� FRQWURO ZKHQ QR VSHFLDO FDXVHV RI YDULDWLRQ DUH SUHVHQW� 9DULDWLRQ FDQ WKHQ 
EH DWWULEXWHG SXUHO\ WR §FRPPRQ FDXVHV¨� &RQWURO LV QRW D QDWXUDO VWDWH EXW LW LV DQ DFKLHYHPHQW� DUULYHG
DW E\ HOLPLQDWLRQ� RQH E\ RQH� E\ GHWHUPLQHG HIIRUW� RI VSHFLDO FDXVH YDULDWLRQ� 7R DFKLHYH WKLV LW LV 
HVVHQWLDO WR XVH VWDWLVWLFDO SURFHVV FRQWURO �63&� FKDUWV WKDW VHW RXW WR SURYLGH D VLJQDO ZKHQ D VSHFLDO
FDXVH RI YDULDWLRQ LV SUHVHQW� DQG WR DYRLG JLYLQJ IDOVH VLJQDOV ZKHQ D VSHFLDO FDXVH LV QRW SUHVHQW�

6RPHWLPHV §DVVLJQDEOH FDXVH¨ LV WDNHQ WR EH V\QRQ\PRXV ZLWK §VSHFLDO FDXVH¨� +RZHYHU� D GLVWLQFWLRQ 
VKRXOG EH UHFRJQL]HG� ,Q SUDFWLFH� QRW DOO VSHFLDO FDXVHV DUH DVVLJQDEOH� $ VWDWH RI FRQWURO GRHV QRW LPSO\ 
WKDW WKH FRPPRQ FDXVH YDULDWLRQ LV ODUJH RU VPDOO� ZLWKLQ RU RXWVLGH RI VSHFLILFDWLRQ� EXW UDWKHU WKDW LW LV
SUHGLFWDEOH XVLQJ VWDWLVWLFDO WHFKQLTXHV�

����� 7KH FRQWURO FKDUW

7KH FRQWURO FKDUW LV D VLPSOH JUDSKLFDO WRRO WKDW GLVWLQJXLVKHV EHWZHHQ WZR W\SHV RI YDULDWLRQ�

¦ VSHFLDO FDXVH YDULDWLRQ� D VRXUFH RI YDULDWLRQ WKDW LV QRW SUHVHQW DOO WKH WLPH EXW ZKLFK DULVHV IURP
VSHFLILF FLUFXPVWDQFHV�
¦ FRPPRQ FDXVH YDULDWLRQ� D VRXUFH RI YDULDWLRQ WKDW LV LQKHUHQW LQ D SURFHVV RYHU WLPH�

:KHQ QR VSHFLDO FDXVH LV SUHVHQW� WKH SURFHVV LV FRQVLGHUHG WR EH VWDEOH� ,W LV WKHQ VDLG WR EH LQ D VWDWH RI
VWDWLVWLFDO FRQWURO� 7KH FDSDELOLW\ RI D VWDEOH DWWULEXWH SURFHVV FDQ EH FDOFXODWHG GLUHFWO\ IURP WKH FHQWUH�OLQH
RI WKH FRQWURO FKDUW� :KHQ D VSHFLDO FDXVH LV SUHVHQW� WKH SURFHVV LV VDLG WR EH §RXW�RI�FRQWURO¨ DQG QHHGV WR
EH EURXJKW EDFN XQGHU FRQWURO�

7KHVH SURFHVV VWDWHV DUH UHDGLO\ GHWHUPLQHG IURP DQ DWWULEXWH FRQWURO FKDUW� 7KH DWWULEXWH FRQWURO FKDUW LV
HVVHQWLDOO\ D VLPSOH UXQ FKDUW ZLWK WZR DGGHG IHDWXUHV� D FHQWUH�OLQH DQG RQH RU WZR FRQWURO OLPLWV� 7KH
FHQWUH�OLQH RQ DQ DWWULEXWH FRQWURO FKDUW LV QRUPDOO\ WKH KLVWRULFDO PHDQ RI WKH IHDWXUH SORWWHG� 7KH FRQWURO 
OLPLW� RU OLPLWV DUH OLQHV RQ D FRQWURO FKDUW SODFHG DERXW WKH FHQWUH�OLQH WR HYDOXDWH ZKHWKHU� RU QRW� WKH
SURFHVV LV LQ D VWDWH RI FRQWURO� 7\SLFDO FULWHULD IRU DVVHVVLQJ ZKHWKHU D FRQWURO FKDUW LQGLFDWHV DQ 
§RXW�RI�FRQWURO¨ VLWXDWLRQ DUH�

D� DQ\ SRLQW RXWVLGH RI WKH FRQWURO OLPLWV�

E� DQ\ UXQ RI VHYHQ FRQVHFXWLYH SRLQWV DERYH RU EHORZ WKH FHQWUH�OLQH�

F� DQ\ UXQ RI VHYHQ FRQVHFXWLYH SRLQWV XS RU GRZQ�

G� DQ\ REYLRXV QRQ�UDQGRP SDWWHUQV �EDVHG RQ WHFKQLFDO DQG RSHUDWLRQDO NQRZOHGJH RI WKH SURFHVV��

����� &DVH VWXG\

)LJXUH � VKRZV D VSHFLILF H[DPSOH RI WKH XVH RI DQ DWWULEXWH FRQWURO FKDUW LQ SURFHVV LPSURYHPHQW� ,W UHODWHV
WR DQ XQGHUZHDU PDNLQJ�XS �DVVHPEO\� SURFHVV�
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127( 2XW RI FRQWURO FULWHULD DUH�

¦ DQ\ SRLQW RXWVLGH WKH XSSHU FRQWURO OLPLW �8&/��

¦ DQ\ UXQ RI VHYHQ FRQVHFXWLYH SRLQWV DERYH RU EHORZ WKH FHQWUH�OLQH�

¦ DQ\ UXQ RI VHYHQ FRQVHFXWLYH SRLQWV XS RU GRZQ�

)LJXUH � VKRZV WKH IROORZLQJ�

D� 7KHUH DUH WZR TXLWH GLIIHUHQW VWDJHV RI SHUIRUPDQFH�

E� 7KH SURFHVV ZDV UXQQLQJ LQLWLDOO\ DW DQ RYHUDOO IDXOW UDWH RI DURXQG �� � �LQGLFDWHG E\ WKH GDVKHG 
FHQWUH�OLQH�� 7KLV SHUFHQWDJH SURYLGHV D PHDVXUH RI RYHUDOO SURFHVV FDSDELOLW\ RU SHUIRUPDQFH� 7KLV LV GXH
WR FRPPRQ FDXVHV HQGHPLF WR WKH V\VWHP RI RSHUDWLRQ RI WKH SURFHVV� WKH DFFHSWHG VWDWH RI WKH DUW DV
SUHVHQWO\ SHUIRUPHG� 7KH YDOXH RI �� � ZDV� DQG DOZD\V KDG EHHQ� WKH H[SHFWHG OHYHO RI SHUIRUPDQFH DQG
KDG EHHQ EXGJHWHG LQWR WKH V\VWHP� +HQFH� LW ZDV QRW FRQVLGHUHG D FRQFHUQ WR RSHUDWLRQDO PDQDJHPHQW�
7KH V\VWHP KDG DGDSWHG WR WKH VLWXDWLRQ E\ LQWURGXFLQJ DHURVSDFH VWDQGDUGV RI JDUPHQW LQVSHFWLRQ ZLWK
LWV DWWHQGDQW LQWHUQDO UHMHFW OHYHOV� $V VXFK� LW ZDV FRQVLGHUHG D SUHPLHU GLYLVLRQ TXDOLW\ VXSSOLHU WR LWV
PDMRU FXVWRPHU� D TXDOLW\ FRQVFLRXV UHWDLOHU� +RZHYHU� WKH DGYHUVH HIIHFW RI WKLV VWDWH RI DIIDLUV RQ
FRPSDQ\ SURILW PDUJLQ DQG SURGXFW SULFH ZDV FRQVLGHUDEOH�

F� 'XULQJ WKLV SHULRG WZR SRLQWV FRQWUDYHQH WKH XSSHU FRQWURO OLPLW �8&/�� 7KLV LQGLFDWHV WZR XQGHVLUDEOH
§RXW�RI�FRQWURO¨ VLWXDWLRQV GXH WR WKH SUHVHQFH RI VSHFLDO FDXVHV� 7KHVH FDXVHV ZHUH LQYHVWLJDWHG DQG 
DVVLJQHG WR D EURNHQ QHHGOH DQG D VHZLQJ VKRS UH�RUJDQL]DWLRQ� DV LQGLFDWHG RQ WKH FRQWURO FKDUW�

0DQDJHPHQW JRW YHU\ XSWLJKW DERXW WKH EURNHQ QHHGOH VLWXDWLRQ� DV D VLQJOH PDFKLQLVW KDG ZRUNHG ZLWK 
LW GXULQJ D ZKROH SHULRG RI RYHUWLPH FDXVLQJ SHUIRUDWHG FURWFKHV RQ PDQ\ GR]HQV RI EULHIV� :KLOVW LW LV
VHHQ WKDW WKH HOLPLQDWLRQ RI WKHVH VSHFLDO FDXVHV EURXJKW WKH SURFHVV EDFN LQWR FRQWURO LW KDG QR PDWHULDO
HIIHFW RQ WKH UHGXFWLRQ RI RYHUDOO IDXOWV�

G� 7RZDUGV WKH HQG RI WKH �� � UXQ� VHYHQ FRQVHFXWLYH SORWWLQJ SRLQWV DUH EHORZ WKH RULJLQDO FHQWUH�OLQH�
7KLV LQGLFDWHV D GHVLUDEOH RXW�RI�FRQWURO VLWXDWLRQ� ,W LQGLFDWHV WKDW WKH SURFHVV RYHUDOO SHUIRUPDQFH KDV 
FKDQJHG VLJQLILFDQWO\ IRU WKH EHWWHU� 7KLV ZDV GXH WR D PDQDJHPHQW OHG VKDNH�XS DQG PDMRU WUDLQLQJ DQG
SHUVRQQHO GHYHORSPHQW LQLWLDWLYH ZKLFK JDYH ULVH WR D UHGXFWLRQ LQ FRPPRQ FDXVH YDULDWLRQ IURP D 
QHDUO\ �� � IDXOW UDWH WR OHVV WKDQ � ��

H� 7KLV VLJQLILFDQW LPSURYHPHQW LQ SURFHVV SHUIRUPDQFH LV UHIOHFWHG E\ D ORZHULQJ RI WKH XSSHU FRQWURO
OLPLW �8&/� UHVXOWLQJ IURP WKH GHFUHDVH LQ IDXOW UDWH IURP �� � WR OHVV WKDQ � ��

I� $Q RXW�RI�FRQWURO VLWXDWLRQ WKDW FDXVHV D EOLS WR QHDUO\ � � DW WKH QHZ OHYHO ZDV FDXVHG E\ DQ RLO OHDN
IURP RQH PDFKLQH FDXVLQJ VWDLQLQJ RI D QXPEHU RI JDUPHQWV�

7KLV H[DPSOH LOOXVWUDWHV ZK\ LW LV LPSRUWDQW WR GLIIHUHQWLDWH EHWZHHQ VSHFLDO DQG FRPPRQ FDXVH YDULDWLRQ�
7KH VSRUDGLF VSHFLDO FDXVH YDULDWLRQ LV GXH WR VSHFLILF DFWLYLWLHV DWWULEXWDEOH WR D PDFKLQLVW DQG GLUHFW 
VXSSRUW SHUVRQQHO FDXVHG E\ D ZHDNQHVV LQ RSHUDWLRQDO FRQWURO�

7KH LQLWLDO RYHUDOO SHUIRUPDQFH RI D �� � IDXOW UDWH� KRZHYHU� LV D UHVXOW RI FRPPRQ FDXVHV HQGHPLF LQ WKH 
V\VWHP� ZKLFK LV D PDQDJHPHQW UHVSRQVLELOLW\� 0DQDJHPHQW VKRXOG EH MXGJHG RQ ZKHWKHU RU QRW WKHLU 
ZRUGV RI GHGLFDWLRQ WR QHYHU�HQGLQJ LPSURYHPHQW LV DFWXDOO\ VKRZLQJ WKURXJK LQ LPSURYHPHQWV LQ WKH 
FDSDELOLW\ RI SURFHVVHV HYLGHQFHG E\ WKH VLPSOH EXW YHU\ UHYHDOLQJ DWWULEXWH GDWD FRQWURO FKDUW� 

)LJXUH � ¦ &RQWURO FKDUW IRU DVVHPEO\ RI PHQªV EULHIV
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Crotch stitch (broken needle)

Shop reorganization

Oil leak

Full document details: BS 5701-1:2003

http://www.avadocuments.com/doc/bs-5701-1-2003
http://www.avadocuments.com/doc/bs-5701-1-2003

