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3URWRFRO IXQFWLRQV DUH ZKHUH DOO WKH PDMRU SURFHVVLQJ KDSSHQV� :KLOH D XVHU FDQ DGG RQH WKHPVHOYHV� LW LV JHQHUDOO\ GLVFRXU�

DJHG�

7KLV LV ZKHUH DOO UHOD\LQJ DQG ORFDO VWRUDJH LV HQDEOHG� ,W LV DOVR ZKHUH WKH OHDVW UHVWULFWLRQV DUH SODFHG� 7KH OLEUDU\ RQO\ HQVXUHV

WKDW WKH IXQFWLRQ FDQ EH FDOOHG ZLWKRXW HUURULQJ �H�J� ZURQJ QXPEHU RI DUJXPHQWV LQ 3\WKRQ��

(YHU\ SURWRFRO LV XVHG E\ VXFFHVVLYHO\ FDOOLQJ WKHVH IXQFWLRQV XQWLO�

�� ,W WKURZV DQ HUURU� LQ ZKLFK FDVH FDOO WKH UHOHYDQW PHWKRG

�� ,W UHWXUQV WUXH� LQ ZKLFK FDVH \RX VKRXOG VWRS SURWRFRO SDUVLQJ

�� $OO PHWKRGV KDYH EHHQ FDOOHG� LQ ZKLFK FDVH \RX VKRXOG DGG LW WR WKH PHVVDJH TXHXH� DQG WULJJHU WKH 
PHVVDJH
 HYHQW

������� (YHQW &DOOEDFNV

7KLV LV D VHW RI FDOOEDFNV UHJLVWHUHG WKURXJK DQ (YHQW(PLWWHU LQWHUIDFH� (VVHQWLDOO\� D XVHU VD\V FRQQHFWLRQ�RQ�VRPHBPHVVDJH�

VRPHBFDOOEDFN�� DQG DIWHU ILOWHULQJ PHVVDJHV� WKLV OLEUDU\ ZLOO OHW WKHP NQRZ DERXW LW�

7KH UHVWULFWLRQ SXW RQ WKLV VHW RI HYHQWV LV WKDW WKH\ PXVW FDOO FRQQHFWLRQ�UHFY�� LQ RUGHU WR REWDLQ WKH DFWXDO PHVVDJH� 7KLV

LV PHDQW WR VWRS PHPRU\ OHDNV IURP RFFXUULQJ�

�



������� FRQQHFWLRQ�UHFY�>PD[BUHWXUQ  �@�

7KLV ZRXOG EH DQDORJRXV WR FDOOLQJ UHDG�� RQ D VRFNHW� 7KLV IXQFWLRQ KDV WKUHH GHILQHG EHKDYLRUV�

�� ,I \RX VXSSO\ WKH DUJXPHQW PD[BUHWXUQ� UHWXUQ D OLVW RI 0HVVDJH REMHFWV DW PRVW WKDW ORQJ

�� ,I \RX GR QRW VXSSO\ WKH DUJXPHQW� DQG WKHUH DUH 0HVVDJHV� UHWXUQ WKH ROGHVW

�� ,I \RX GR QRW VXSSO\ WKH DUJXPHQW� DQG WKHUH DUH QR 0HVVDJHV� UHWXUQ 1RQH

7KH XVH FDVH KHUH LV IRU VHULDO SURFHVVHV RU VFULSWV� ,W LV QRW UHFRPPHQGHG IRU UHDO DSSOLFDWLRQV�

����� 6XEQHW 'HVFULSWRUV

7KLV REMHFW GHVFULEHV ZKDW VHW RI QRGHV \RX ZDQW FRQQHFWLRQV WR� DQG LWV XVHG WR ILOWHU RXW XQGHVLUHG FRQQHFWLRQV� (VVHQWLDOO\�

\RX IHHG LW VRPH GHVFULSWLYH VWULQJ DQG WKH WUDQVSRUW PHWKRG \RXG OLNH WR XVH� <RX FDQ WKHQ DVN LW WR FDOFXODWH WKH ,' RI WKLV

VXEQHW� ZKLFK LV UHWXUQHG DV D EDVH�� HQFRGHG 6+$��� GLJHVW�

��� 7KH %RRWVWUDS )XQFWLRQ

7KLV LV D ELJ SDUW RI ZKDW PDNHV WKH OLEUDU\ XVHIXO� (VVHQWLDOO\� WKH ERRWVWUDS IXQFWLRQ TXHULHV D QHWZRUN WR VHH LI DQ\ RI \RXU

GHVLUHG SHHUV DUH RQOLQH� ,W GRHV WKH IROORZLQJ�

�� 8VH WKH JLYHQ FRQVWUXFWRU DQG DUJXPHQWV WR PDNH D VRFNHW DEVWUDFWRU

�� 6WDUW DQ DV\QFKURQRXV SURFHVV

�� 5HWXUQ WKH VRFNHW

�� ,Q WKH EDFNJURXQG� FRQQHFW WR WKH ERRWVWUDS QHWZRUN

�� 4XHU\ LW IRU WKH JLYHQ VXEQHW GHVFULSWRUV ,'

�� )RU HDFK DGGUHVV UHWXUQHG �VKXIIOHG� XS WR VRPH OLPLW�� WU\ FRQQHFWLQJ WKH QHZ VRFNHW WR LW

<RXOO VHH DQ H[DPSOH RI LW LQ WKH QH[W VHFWLRQ�

� 0HVK 1HWZRUNLQJ

/HWV VD\ \RX KDYH D VRFFHU WHDP� (DFK URERW QHHGV RQO\ WR VLJQDO LWV PRYHV WR LWV SHHUV� 7KLV LV D SHUIHFW XVH FDVH IRU WKH PHVK

QHWZRUN�

��� 6WUXFWXUDO &KDQJHV

2WKHU WKDQ UHJLVWHULQJ VRPH SURWRFRO IXQFWLRQV� WKHUH LV RQO\ RQH DGGLWLRQ WR D PHVK VRFNHW� D FROOHFWLRQ RI UHFHQWO\ VHHQ

PHVVDJHV� 6HH )LJXUH � IRU D PRGLILHG REMHFW GLDJUDP�

��� 5RXWLQJ

7KLV QHWZRUN DUFKLWHFWXUH SURYLGHV WZR PDMRU URXWLQJ PHWKRGV�

����� 'LUHFW 0HVVDJHV

,I \RX DUH GLUHFWO\ FRQQHFWHG WR D SHHU� \RX FDQ VHQG WKHP D �ZKLVSHU�� ,I \RX DUH QRW GLUHFWO\ FRQQHFWHG� \RX FDQ VHQG D

UHTXHVW IRU WKH DGGUHVV RI VRPH SHHU ,'� 7KLV UHTXHVW LV QRW JXDUDQWHHG WR EH DQVZHUHG� DV WKH\ PD\ KDYH GLVFRQQHFWHG�

�



)LJXUH �� 2EMHFW +LHUDUFK\ IRU WKH 0HVK 1HWZRUN 6RFNHW $EVWUDFWRU

�



����� %URDGFDVWV

7KH RWKHU FKRLFH LV WR EURDGFDVW WR DOO FRQQHFWHG QRGHV� 7KLV LV GRQH WKURXJK D IORRGLQJ DOJRULWKP� EXW DV ,OO VKRZ LQ 6HFWLRQ

���� LW LV PRGLILHG WR EH OLQHDUO\ VFDOLQJ�

��� ,QLWLDOL]LQJ

<RX PD\ LQLWLDOL]H XVLQJ RQH RI WKH PHWKRGV VKRZQ EHORZ� $Q H[DPSOH LV VKRZQ IRU ERWK WKH ERRWVWUDS IXQFWLRQ DQG DFWXDO

FRQVWUXFWLRQ�

� 3\WKRQ

LPSRUW S\�S

� 2EMHFW FRQVWUXFWLRQ

FRQQ  S\�S�PHVK�0HVK6RFNHW�
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�� -DYDVFULSW

OHW MV�S  UHTXLUH�
MV�S
��

�� 2EMHFW FRQVWUXFWLRQ

OHW FRQQ  QHZ MV�S�PHVK�0HVK6RFNHW�


�������
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�� 2U ZLWK ERRWVWUDS��

FRQQ  MV�S�ERRWVWUDS�

MV�S�PHVK�0HVK6RFNHW�

QHZ MV�S�EDVH�3URWRFRO�
VRFFHU WHDP
� 
3ODLQWH[W
��


�������
�

�����

��

��� /LQHDUO\ 6FDODEOH %URDGFDVWV

7KHUH DUH WZR EDVLF VWDWHV LQ WKLV W\SH RI QHWZRUN� VDWXUDWHG DQG OLPLWHG�

/LPLWHG QHWZRUNV DUH ZKHUH WKH VRIWZDUH ZLOO QRW DOORZ LW WR PDNH DQ\ DGGLWLRQDO RXWERXQG FRQQHFWLRQV� 6DWXUDWHG QHWZRUNV

DUH WKRVH ZKHUH HDFK QRGH FDQ VHH HYHU\ RWKHU QRGH�

,I WKH OLPLW RQ RXWERXQG FRQQHFWLRQV LV %� WKHQ ZH FDQ ILJXUH RXW KRZPDQ\PHVVDJHV WKH QHWZRUN ZLOO VHQG RQ D JLYHQ EURDGFDVW�

����� 'HILQLQJ 6RPH 7HUPV

Q QXPEHU RI QRGHV RQ WKH QHWZRUN

�









����� /DJ $QDO\VLV

, PDQDJHG WR ILQG WKH ZRUVW SRVVLEOH QHWZRUN WRSRORJ\ IRU ODJ WKDW WKLV OLEUDU\ ZLOO JHQHUDWH� ,W ORRNV OLNH�

7KH ODJ LW H[SHULHQFHV LV GHVFULEHG E\ WKH IROORZLQJ IRUPXOD �DVVXPLQJ VLPLODU EDQGZLGWK DQG ODWHQF\��

lag factor = ⌈max((n − 2) ÷ %, 1)⌉ IRU DOO QHWZRUNV ZKHUH n > 2% + 1

����� &RQFOXVLRQ

)URP WKLV� ZH FDQ JDWKHU WKH IROORZLQJ�

�� )RU DOO QHWZRUNV ZKHUH Q � �% � �� P LV f�QA��

�� )RU DOO QHWZRUNV ZKHUH Q ! �% � �� P LV f�Q�

�� $OO QHWZRUNV DUH 2�Q�

�� /DJ IROORZV FHLO�PD[��Q��� · %� ���

����� &RPSDULVRQ WR &HQWUDOL]HG $UFKLWHFWXUH

:KHQ FRPSDULQJ WR D VLPSOLILHG VHUYHU PRGHO� LW EHFRPHV FOHDU WKDW WKHUH LV D IL[HG� OLQHDUO\ VFDOLQJ FRVW IRU PLJUDWLQJ WR WKLV

SHHU�WR�SHHU DUFKLWHFWXUH�

7KH PRGHO ZHOO FRPSDUH DJDLQVW KDV WKH IROORZLQJ FKDUDFWHULVWLFV�

�� :KHQ LW UHFHLYHV D PHVVDJH� LW HFKRHV LW WR HDFK RWKHU FOLHQW

�� ,W KDV % WKUHDGV ZULWLQJ GDWD RXW

�� (DFK FOLHQW KDV VLPLODU ODJ DQG EDQGZLGWK

6XFK D QHWZRUN VKRXOG IROORZ WKH IRUPXOD�

lag factor = ⌈(n − 1) ÷ %⌉ + 1

7KLV PHDQV WKDW� IRU DQ\ QHWZRUN FRPSDULVRQ RI HTXDO % DQG Q� \RX KDYH WKH IROORZLQJ FKDQJH LQ FRVWV�

�� :RUVW FDVH ODJ LV DW ZRUVW WKH VDPH DV LW ZDV EHIRUH �UDWLR B ��

�� 7RWDO EDQGZLGWK XVHG LV LQFUHDVHG E\ D IDFWRU RI �% � � � ��Q

� 6\QFKURQL]HG 'LFWLRQDULHV

��� 8VH &DVH

<RX DUH D VLPSOH PDFKLQH� DQG \RX GRQW QHHG WR NHHS WUDFN RI PDQ\ DVVRFLDWLRQV� <RX DUH D FRPEDW 5RRPED� <RXU PLVVLRQ

LQ OLIH LV WR ILQG WKH WDEOH OHJ� DQG GHVWUR\ LW� EXW \RX GRQW KDYH WKH &38 F\FOHV WR VSDUH RQ WKDW KDVKLQJ QRQ�VHQVH�

$GGLWLRQDOO\� \RX UHTXLUH IDVW GDWDEDVH DFFHVV� 1HWZRUN TXHU\LQJ" :D\ WRR ORQJ� <RX QHHG WR NQRZ WKH YDOXH RI DQ LWHP� DQG

\RX QHHG WR NQRZ LW V\QFKURQRXVO\�

��� 6WUXFWXUDO &KDQJHV

9HU\ OLWWOH LV FKDQJHG IURP WKH PHVK VRFNHW� 7KH YDVW PDMRULW\ LV LQ DGGLQJ H[WUD SURWRFRO IXQFWLRQV� $OO WKH UHVW LV LQ WZR QHZ

GLFWLRQDULHV� FRQQHFWLRQ�GDWD DQG FRQQHFWLRQ�PHWDGDWD�

7KHUH DUH DOVR VHYHUDO DFFHVVRU PHWKRGV DGGHG� LQFOXGLQJ D EDWFK XSGDWH WKDW LWHUDWHV RYHU D GLFWLRQDU\�

��



��� ,QLWLDOL]LQJ

� 3\WKRQ

LPSRUW S\�S

� 2EMHFW FRQVWUXFWLRQ

FRQQ  S\�S�V\QF�6\QF6RFNHW�
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� 
3ODLQWH[W
��


�������
�

�����

��

��� +RZ LW ZRUNV

����� 6HWWLQJ 'DWD

7KH VLPSOHU PHVVDJH VHQG LV WKH VWRUH FRPPDQG� (VVHQWLDOO\� LW EURDGFDVWV WKH NH\ DQG WKH QHZ GDWD� 0HWDGDWD LV H[WUDFWHG

IURP WKH PHVVDJH LWVHOI WR GHWHUPLQH RZQHU DQG WLPH RI FKDQJH�

,I \RX DUH LQLWLDOO\ V\QFLQJ WR WKH QHWZRUN� WKHUH DUH WZR RWKHU LWHPV DGGHG� WKH ,' RI WKH ODVW FKDQJHU� DQG WKH WLPHVWDPS RI

WKLV FKDQJH�

����� /HDVLQJ

%\ GHIDXOW WKLV FODVV LPSOHPHQWV D NH\ OHDVLQJ V\VWHP� 7KLV V\VWHP KDV WZR SXUSRVHV�

�� 6HWWOH UDFH FRQGLWLRQ WLHV

�� .HHS SHRSOH IURP FKDQJLQJ D NH\ WKDW �EHORQJV� WR \RX �FDQ EH GLVDEOHG�

7R GHWHUPLQH WKLV� LW JRHV WKURXJK D VHULHV RI FKHFNV�

�� ,I WKH NH\ LV QRW VHW� \RX KDYH SHUPLVVLRQ

�� ,I \RX DUH WKH ODVW WR FKDQJH WKH NH\� \RX KDYH SHUPLVVLRQ

��



�� ,I \RX DUH DSSO\LQJ D GHOWD� DQG RZQHUVKLS LV GLVDEOHG� \RX KDYH SHUPLVVLRQ

�� ,I WKH ODVW FKDQJH ZDV PRUH WKDQ DQ KRXU DJR� \RX KDYH SHUPLVVLRQ

�� ,I \RX VXEPLW D FKDQJH ZLWKLQ D VHFRQG RI VRPHRQH HOVH� WKH ZLQQLQJ ,' RI D VWULQJ FRPSDUH KDV SHUPLVVLRQ

�� ,I RZQHUVKLS LV GLVDEOHG� DQG WKH ODVW FKDQJH ZDV LQ WKH SDVW� \RX KDYH SHUPLVVLRQ

�� 2WKHUZLVH� \RX GR QRW KDYH SHUPLVVLRQ

����� $SSO\LQJ D 'HOWD

7KLV PHVVDJH KDV VRPH VWULQJV DWWDFKHG� ,W RQO\ ZRUNV LI�

�� 7KH YDOXH \RX DUH FKDQJLQJ LV D PDSSLQJ� RU

�� 7KH YDOXH \RX DUH FKDQJLQJ LV QRW VHW

,Q DOO RWKHU FDVHV� RU LI WKH OHDVH FKHFN IDLOV� LW VKRXOG WKURZ DQ HUURU�

(VVHQWLDOO\ WKLV PHVVDJH DOORZV \RX WR XSGDWH D QHVWHG GLFWLRQDU\� 6R LW ZRXOG WUDQVODWH WR�

G  FRQQHFWLRQ�JHW�
WHVW
� ^`� � UHWXUQV D YDOXH� RU DQ HPSW\ GLFWLRQDU\

G�XSGDWH�VRPHBGLFWLRQDU\�

FRQQHFWLRQ�VHW�
WHVW
� G�

7KLV LV LPSOHPHQWHG DV D GDWD VDYLQJ WHFKQLTXH� ,QVWHDG RI WUDQVPLWWLQJ WKH HQWLUH GLFWLRQDU\� ZKLFK PD\ EH TXLWH ODUJH� \RX

FDQ LQVWHDG VHQG RQO\ WKH SRUWLRQ \RX DUH FKDQJLQJ�

� 'LVWULEXWHG +DVK 7DEOH

��� 8VH &DVH

7KLV GLVWULEXWHG GDWDEDVH LV JRRG IRU FDVHV ZKHUH \RX QHHG WR VWRUH ODUJH GDWDEDVHV� ,W ZLOO W\SLFDOO\ EH EHWWHU LI \RX QHHG

LQIUHTXHQW DFFHVV WR WKLV GDWDEDVH� VLQFH LW ZLOO PRYH DW WKH VSHHG RI LQWHUQHW ODJ�

��� 6WUXFWXUDO &KDQJHV

7KH FKRUG DEVWUDFWRU DGGV WKUHH LWHPV�

�� $ ERROHDQ LQGLFDWLQJ ZKHWKHU \RX �OHHFK� IURP WKH QHWZRUN

�� <RXU ,' FRQYHUWHG WR D ELJ LQWHJHU

�� $ QHVWHG GLFWLRQDU\ RI WKH IROORZLQJ VWUXFWXUH� ^
VKD�
� ^VRPHBKDVK� VRPHBYDOXH`� 
VKD���
� ^VRPHBKDVK�

VRPHBYDOXH`� ���`

��� ,QLWLDOL]LQJ

� 3\WKRQ

LPSRUW S\�S

� 2EMHFW FRQVWUXFWLRQ

FRQQ  S\�S�FKRUG�&KRUG6RFNHW�


�������
�

������

S\�S�EDVH�3URWRFRO�
H[DPSOH
� 
66/
�

�

� 2U ZLWK ERRWVWUDS��
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�� 2EMHFW FRQVWUXFWLRQ

OHW FRQQ  QHZ MV�S�FKRUG�&KRUG6RFNHW�
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� 
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��


�������
�

�����

��

��� +RZ LW ZRUNV

����� 7KH &KRUG $OJRULWKP

7KH &KRUG DOJRULWKP ZDV FUHDWHG E\ D JURXS DW 0,7�� (VVHQWLDOO\� LW GLFWDWHV WKH IROORZLQJ UXOHV�

�� 'LVWDQFH EHWZHHQ WZR QRGHV LV GLFWDWHG E\ �E � D� � PD[BLG

�� ,GHDOO\� \RX VKRXOG KDYH FRQQHFWLRQV WR HDFK QRGH �AQ DZD\ IURP \RX

�� 7R JHW GDWD� DVN WKH QHDUHVW NQRZQ FRQQHFWLRQ WR WKDW

,Q WKH RULJLQDO FKRUG DOJRULWKP WKH\ VXJJHVW GRLQJ WKLV LWHUDWLYHO\� KRZHYHU WKH FXUUHQW LPSOHPHQWDWLRQ LQ WKHVH OLEUDULHV GRHV

LW UHFXUVLYHO\ �WKLQN LWHUDWLYH YV UHFXUVLYH '16�� ,Q DGGLWLRQ� WKHUH DUH ILYH RI WKHVH WDEOHV� HDFK XVLQJ D GLIIHUHQW KDVK� 7KLV

HQVXUHV WKDW LI D QRGH VXGGHQO\ H[LWV HYHU\WKLQJ VKRXOG UHPDLQ LQWDFW�

)ROORZLQJ WKHVH UXOHV VKRXOG JHW \RX 2�ORJ�Q�� ORRNXS VSHHGV�

����� 6HWWLQJ 'DWD �5HGX[�

7KLV LVQW KXJHO\ GLIIHUHQW IURP WKH V\QF WDEOH GHVFULEHG DERYH� 7KH ELJ GLIIHUHQFH LV WKDW LQVWHDG RI D NH\� \RX JLYH D PHWKRG

DQG D KDVK �HQFRGHG LQ EDVH���� 7KLV PHVVDJH WKHQ JHWV UHOD\HG XQWLO LW JHWV WR WKH UHVSRQVLEOH QRGH�

����� $SSO\LQJ D 'HOWD �5HGX[�

$JDLQ� WKLV LVQW KXJHO\ GLIIHUHQW IURP WKH V\QF WDEOH� 7KH UHDO GLIIHUHQFH LV WKDW� EHFDXVH WKHUHV OHVV PHWDGDWD EHLQJ NHSW DERXW

WKHVH FKDQJHV� \RX FRXOG HQG XS LQ D VLWXDWLRQ ZKHUH WKH NH\ JHWV FRUUXSWHG IURP WKH GLIIHUHQW LQWHUQDO WDEOHV GLVDJUHHLQJ ZLWK

HDFK RWKHU�

7KH XSVLGH LV WKDW WKH LQWHUQDO XVH FDVH LV QRW LPSDFWHG E\ WKLV� DV WKLV FRQGLWLRQ GRHVQW KDSSHQ LI \RX XSGDWH NH\V ZKLFK DUH

HLWKHU XQLTXH RU KDYH WKH VDPH YDOXH�

�KWWSV���SGRV�FVDLO�PLW�HGX�SDSHUV�FKRUG�VLJFRPP���FKRUGBVLJFRPP�SGI

��



� 'HSHQGHQFLHV

%ROGHG QDPHV PHDQ WKDW , KDG FRQWULEXWLRQV WR WKDW OLEUDU\�

��� 3\WKRQ

5HTXLUHG�

� FXVWRPBLQKHULW �'RFXPHQWDWLRQ LQKHULWDQFH�

� DV\QFBSURPLVHV �0\ IRUN RI SURPLVH� D SRUW RI -DYD6FULSWV $� 3URPLVHV�

� X�PVJSDFN�S\WKRQ �6HULDOL]DWLRQ�

� S\HH �(YHQW(PLWWHU $3,�

� W\SLQJ �(DVLHU VXSSRUW IRU RWKHU OLEUDULHV�

� EDVH�� �%DVH�� HQFRGLQJ�

� FOLFN �5XQQLQJ WKH VKHOO LQWHUIDFH�

2SWLRQDO�

� FU\SWRJUDSK\ �7/6�66/ VXSSRUW�

� S\WKRQ�VQDSS\ �)DVWHU FRPSUHVVLRQ�

��� 7HVWLQJ $QG 'RFXPHQWDWLRQ

� 7UDYLV &, �26; WHVWLQJ�

� 6KLSSDEOH �/LQX[ WHVWLQJ�

� $SSYH\RU �:LQGRZV WHVWLQJ�

� &RGHFRY�LR �0HDVXULQJ FRGH FRYHUDJH�

� 1HWOLI\ �+RVWLQJ GRFXPHQWDWLRQ�

� VSKLQ[ �%XLOGLQJ GRFXPHQWDWLRQ�

� VSKLQ[FRQWULE�QDSROHRQ

� VSKLQ[BUWGBWKHPH

� FRGHFRY �5HSRUWLQJ FRGH FRYHUDJH�

� S\WHVW �5XQQLQJ S\WKRQ WHVWV�

� S\WHVW�FRYHUDJH

� S\WHVW�EHQFKPDUN

� S\WHVW�RUGHULQJ

� PRFKD �5XQQLQJ -DYD6FULSW WHVWV�

� LVWDQEXO �*HWWLQJ -DYD6FULSW FRYHUDJH�

��� 1RGH�MV

5HTXLUHG�

� ELJ�LQWHJHU �/DUJH LQWHJHUV IRU KDVKHV�

� HTXDO �2EMHFW HTXDOLW\�

� LS �)HWFKHV \RXU /$1 ,3�

� MVVKD �'HQVH KDVK OLEUDU\�

� PVJSDFN�OLWH �VHULDOL]DWLRQ�

� YRUSDO �5XQQLQJ WKH 5(3/ LQWHUIDFH�

� \DUJV �5XQQLQJ WKH VKHOO LQWHUIDFH�

2SWLRQDO�

� QRGH�IRUJH �66/�7/6 VXSSRUW�

��



� QRGHMV�ZHEVRFNHW �:HEVRFNHW VXSSRUW�

� VQDSS\ �)DVWHU FRPSUHVVLRQ�

� ]OLEMV �=OLE FRPSUHVVLRQ�

� EDEHO �7UDQVSLOLQJ IRU ROGHU HQYLURQPHQWV�

� EDEHO�UXQWLPH

� EDEHO�SOXJLQ�WUDQVIRUP�REMHFW�UHVW�VSUHDG

� EDEHO�SOXJLQ�WUDQVIRUP�UXQWLPH

� EDEHO�SUHVHW�HV����

� EDEHO�SUHVHW�ODWHVW

��� %URZVHU -DYDVFULSW

5HTXLUHG�

� EURZVHULI\ �7UDQVSLOLQJ IRU EURZVHUV�

� ELJ�LQWHJHU

� HTXDO

� MVVKD

� PVJSDFN�OLWH

2SWLRQDO�

� ]OLEMV

� EDEHO

� EDEHO�UXQWLPH

� EDEHO�SOXJLQ�WUDQVIRUP�REMHFW�UHVW�VSUHDG

� EDEHO�SOXJLQ�WUDQVIRUP�UXQWLPH

� EDEHO�SUHVHW�HV����

� EDEHO�SUHVHW�ODWHVW

� 5XEULF DQG *UDGLQJ 6FDOH

��� 5XEULF

)HDWXUH 3RLQWV (DUQHG

3\WKRQ � VXSSRUW �� ��

3\WKRQ � VXSSRUW �� ��

1RGH�MV �� VXSSRUW �� ��

-DYD6FULSW EXLOGDEOH IRU EURZVHUV �� ��

&RGH SDUWLWLRQLQJ IRU EURZVHU �� ��

%URDGFDVW 1HWZRUN 7\SH �� ��

6\QFKURQL]HG 'LFWLRQDU\ 7\SH �� ��

'LVWULEXWHG 'LFWLRQDU\ 7\SH �� ��

2SSRUWXQLVWLF FRPSUHVVLRQ �� ��

6XSSRUW IRU PRUH SULPLWLYHV WKDQ E\WHV�%XIIHU �� ��

%RRWVWUDSSLQJ IXQFWLRQ �ILQG QHWZRUN E\ ,'� QRW DGGUHVV� �� �

6LPSOH H[DPSOH DSSOLFDWLRQ �� ��

3(3� FRPSOLDQFH LQ 3\WKRQ FRGH �KWWSV���ZZZ�S\WKRQ�RUJ�GHY�SHSV�SHS������ �� ��

(6/LQW FRPSOLDQFH LQ -DYDVFULSW FRGH �KWWS���HVOLQW�RUJ�GRFV�UXOHV�� �� ��

7RWDO ��� ���

��



��� *UDGLQJ 6FDOH

$� ��� SRLQWV %� ��� SRLQWV &� ��� SRLQWV

'� ��� SRLQWV )� ��� SRLQWV

� $GGLWLRQDO ,QIRUPDWLRQ

��� 7R ,QVWDOO

3\WKRQ�

SLS LQVWDOO S\�S � GHIDXOW

SLS LQVWDOO S\�S>�66/�@ � ZLWK 66/ VXSSRUW

SLS LQVWDOO S\�S>�VQDSS\�@ � ZLWK VQDSS\ FRPSUHVVLRQ

SLS LQVWDOO S\�S>�66/���VQDSS\�@ � ZLWK ERWK

1RGH�MV�

QSP LQVWDOO MV�S

��� 6RXUFH &RGH

KWWS���JLW�S�S�WRGD\

��� 'RFXPHQWDWLRQ

KWWSV���GHY�GRFV�S�S�WRGD\

��


