Al

(QLBLSV

8VHU PDQXDO

&RS\ULJKW 8$®Q QULOKWY UHVHUYHG

+



&RQWSNMHW PDQXDO
&ERQWHQW
&RQWHQW
 QWURGXFWLRQ
8VHU PDQXDO
(QLOLW 578
6DIHW)\
 QWURGXFWLRQ
+HDOWK DQG VDIHW\
BHUYLFH DQG ODLQWHQDQFH
(OHFWULFDO &RQQHFWLRQV
(DUWKLQJ
3RZHU 6XSSO\ &RQQHFWLRQ
7HUPLQDOV
'DWD 7UDQVPLVVLRQ &DEOHYV
'HFRPPLVVLRQLQJ DQG GLVSRVDO
'"HFRPPLVVLRQLQJ
'LVSRVDO
'HFODUDWLRQ RI FRQIRUPLW\
+DQGOLQJ Rl HOHFWURQLF HTXLSPHQW
'DUQLQJV UHJDUGLQJ XVH RI 8%% (QLOLW SURGXFWYV
*XDUDQWHHV
&RS\ULJKW
(QLOLW 578 +DUGZDUH
6\WWHP &RQFHSWLRQ
5DFN PRXQWLQJ DQG )UDPH
BKRUW KDUGZDUH UHYLHZ
3RZHU 6XSSO\ ORGXOH
&HQWUDO 3URFHVVRU ORGXOHYV
, 2 ORGXOHV
$GGLWLRQDO IHDWXUHV
&HQWUDO SURFHVVRU XQLW PRGXOH &38
BHULDO FRPPXQLFDWLRQ LQWHUIDFH 5-
(WKHUQHW LQWHUIDFH 5-
7HFKQLFDO 'DWD

3DJHRI
(QLOLW 578 8VHU 0DQX|



&RQWSNMHW PDQXDO
'DWFK'RJ
3RZHU 6XSSO\ ORGXOH
'LULQJ GLDJUDP
7HFKQLFDO 'DWD
'LJLWDO ,QSXW ORGXOH
'LULQJ GLDJUDP
7HFKQLFDO 'DWD
'LILWDO 2XWSXW ORGXOH
'LULQJ GLDJUDP
7HFKQLFDO 'DWD
$QDORJXH ,QSXW ORGXOH $,
'LULQJ GLDJUDP
7HFKQLFDO 'DWD
7UDQVGXFHU OHVV OHDVXUHPHQWY PRGXOH $&
'LULQJ GLDJUDP
7HFKQLFDO 'DWD
JLEHU RSWLF PRGXOH 67
&RPPXQLFDWLRQ PRGXOH &'
,QVWDOODWLRQ RI 6\VWHP +RXVLQJ
2UGHRRN
%DVLF IUDPH
HFRQG IUDPH
(QLOLW 578 VRIWZDUH
 QWURGXFWLRQ
6\WWHP FDSDELOLWLHYV
ILFHQVLQJ
8VHU LQWHUIDFH
&RQILIXUDWRU
8VHU JURXSV
&UHDWH XVHU JURXSV
&UHDWH XVHU ZLWK ULJKWYV
8VHUV DXWKHQWLFDWLRQ
3URMHFW PDQDJHU
%DVLF LQIRUPDWLRQ
,PSRUW SURMHFW

3DJHRI
(QLOLW 578 8VHU 0DQX|



&RQWSNMHW PDQXDO
([SRUW SURMHFW
O0DLQ FRQILIJIXUDWLRQ
,3 DGGUHVVHYV
5HPRWH PDQDJHPHQW
+DUGZDUH FRQILIXUDWLRQ
3RZHU VXSSO\
&38
&DUG 60RWYV
+DUGZDUH LWHPV SDUDPHWHUYV
+DUGZDUH 3RLQWYV
ODVWHU SURWRFROV

(& FRQILIXUDWLRQ
(& FRQILIXUDWLRQ
(& FRQILIXUDWLRQ
(& FOLHQW

ORGEXV 578 $6&,,
ORGEXV 7&3 FOLHQW
'13 VHULDO PDVWHU FRQILIXUDWLRQ
'13 8'3 7&3 ,3 FOLHQW FRQILIJXUDWLRQ
6LPXODWRU PDVWHU FRQILIXUDWLRQ
53 FRQILIJXUDWLRQ
63$% XV FRQILIXUDWLRQ
6\WWHP PRQLWRU
6ODYH SURWRFROV
(& SURWRFRO FRQILIJXUDWLRQ
(& SURWRFRO FRQILIJXUDWLRQ
'13 VHULDO VODYH FRQILIJXUDWLRQ
'13 8'3 7&3VBUYHU FRQILIXUDWLRQ
63$%86 FRQILIXUDWLRQ
7$* ODQDJHU
7DJ VWDWHYV
,QWHUQDO SURJUDPPDEOH ORJLF
3URJUDPPDEDHEXRJILF
,VD*UDI IXQFWLRQ EORFNYV
,VD*UDI GDWD W\SHV

3DJHRI
(QLOLW 578 8VHU 0DQX|



&RQWSNMHW PDQXDO
7LPH PDQDJHPHQW
6173 FOLHQW
BHBERQWURO DQG GLDJQRVLYV
+DUGZDUH PRQLWRULQJ
3URWRFRO PRQLWRULQJ DQG VXSHUYLVLRQ
6\WWHP ORJ
(YHQWV ORJ
5HGXQGDQF\
SHGXQGDQF\ VXSSRUW
SHGXQGDQF\ W\SHV
&RQQHFWLRQ GLDJUDP
(QLOLW 578 UHGXQGDQF\ SULQFLSOHYV
ORQLWRUHG IDXOW ORFDWLRQV
SHGXQGDQF\ FRQILIXUDWLRQ
&RPPXQLFDWLRQ FKDQQHO FRQILIXUDWLRQ
BWDWXV VLIQDOV FRPPBQGY DQG PHDVXUHPHQW
&\EHU VHFXULW\ FDSDELOLWLHYV
, QWURGXFWLRQ
(OHFWURQLF DFFHVV FRQWURO
$XGLW WUDLO
6XSHUYLVRU\ PRQLWRULQJ DQG FRQWURO
&RQILIXUDWLRQ VRIWZDUH
$EEUHYLDWLRQV
&RQWDFWV

3DJHRI
(QLOLW 578 8VHU 0DQX|



,QWURGX¥MULP® QXD O
 QWURGXFWLRQ

8VHU PDQXDO

7KLV GRFXPHQW LV D KHOSIXO UHVRXUFH IRU XWL O LW\DRX\DMW
(QLOLW 578 UHPRWH WHUPRQDUHREQHWYV ZWRLYXDLDWNQRHGHIG J
HTXLSPHQW DQG DSSOLFDWLRQV
7KLV GRFXPHQW SURYLGHYV D WHFKQLFDO RYHUYLHZ RI WKH |
7KH GRFXPHQW LV RUJDQL]HG DV IROORZV
&RQWHQW 7KLV VHFWLRQ SURYLGHV D FRQWHQW RI WKLV
,QWURGHXFAWLRFWLRQ SURYLGHV VKRUW RYHUYLHZ RI WKL\
SRVVLEOH DSSOLFDWLRQV
6DIHW\ 7KLV VHFWLRQ SURYLGHV VDIHW\ Rl ZRUNLQJ ZLWK
+DUGZDUH 7KLV VHFWLRQ SURYLGHV DQ RYHUYLHZ RI WKH
6RIWZDUH 7KLV VHFWLRQ SURYLGHYV DQ RYHUYLHZ RI WKH
IRWH/HU PDRUDWKLY GHYLFH JLYHV LQVWUXFWLRQV IRU LW\
+RZHYHX VWK HPBPRIQRW FRYHU DOO FRQFHLYDEOH FLUFXPVW
DOO WRSLFV ,Q WKH HYHQW RI TXHVWLRQV RU VSHFLILF
DXWKRUL]DWLRQ &RQWDFW 8%% (QLOLW RIILFH DQG UHTXHV\

(QLOLW 578

7KH DXWRPDWLRQ WHFKQRORJ\ LV UDSLGO\ DGYDQFLQJ 1GiZ

SURWRFRO LQWHUIDFHY FRPELQHG ZLWK WKH LPPHQVH FRPS

WKH ZD\ WR QHZ FRQFHSWWDPRHDWWMRH DWKR QUKW L\FE GHPDQG

FRUWHFWLYH FRQWURO V\VWHPV PXVW EH PHW

(QLOLW 578 LV RXU VROXWLRQ IRU DXWRPDWLRQ DSSOLFDBNL

VIVWHP VHWV ZLGH UDQJH ZKHUH LW FRXOG EH XVHG

x (OHFWULF SRZHU JHQHUDWLRQ SODQWYV

x (OHFWULFLW\ WUDQVPLVVLRQ DQG GLVWULEXWLRQ QHWZR

X 7UDIILF FRQWURO V\VWHPV UDLOZD\V PHWUR WUDPZD\V

X 6XSSO\ QHWZRUNV RI PXQLFLSDO DQG UHJLRQDO SXEWLF X
KHDWQ®I HW F

X 'DWD DFTXLVLWLRQ DQG FRQWURO LQ EXLOGLQJV V\VWHPV

Xx ORQLWRULQJ DQG FRQWURO RI FKHPLFDO DQG SHWURFKHP

3DJHRI
(QLOLW 578 8VHU 0DQX|



,QWUR GXFMWDILLR\Q 578

X

(QYLURQPHQWDO WHFKQRORJ\ ZLWK PHDADQMXDONGRYWD DFT)>

ODLQ WDVNV ZKDW WKH (QLOLW 578 LV GRLQJ

X

&RQWURO DQG PRQLWRULQJFRIQMMMDUUHIOR DER P D HFRRWH O
SURWRFROV

OXOWLWXGH RI FRPPXQLFDWLRQ SRVVLELOLWLHV YLD YDUI
DQG HWF

)DVW WHP¥HQWLDO SURFHVVLQJ RI GLILWDO DQG DQDORJX
PDUNLQJ PLOOLVHFRQG

6HFXUH SURFHVV LQSXWV RXWSXWV ZLWK KLJK LVRODW L]
3USIURFHVVLQJ DQG FRPSUHVVLQH RIFHATNUBIBGY BORFHNRW B
YDOXH SURFHVVLQJ LQLWLDWLRQ GHOD\ GHERXQFLQJ VL
2SWLPL]JHG IORZ RI UHPRWH GDWD WUDGWPD\Q\GE. RVQ D\QSFPQ W
GLIIHUHQWLDWHG LQWHUURJDWH®QUDIOV WYW BUURUDWLRBPS
UHSHDW FRPPDQG

7LPUDYLQJR SWHRL]HG SDUDPHWHUL]DWLRQ ZLWK PLQLPXP
PDQDJHPHQW VRIWZDUH &06 ZLWK OLFURVRIW :LQGRZV R
2SHQ LQWHUIDFHV ZKREOKRS ISHRILS KFHRUDZHRWLWY H J SULQ

3DJHRI
(QLOLW 578 8VHU 0DQX|



6DIHWDWURGXFWLRQ
6DIHW\

 QWURGXFWLRQ

7KLV GRFXPHQWDWLRQ LQFOXGHV LQIRUPDWLRQ IRU RRRGIOL
SDFNLQJ DQG XQSDFNLQJ SURFHGXUHV @& YRLWZDUM WR R QNC

+HDOWK DQG VDIHW\

7+,6 6$)(7< 6(&7,21 6+28/" %( 5($' %()25( &200(1&,1* $1< :25.
(48,30(17
7KH LQIRUPDWLRQ LQ WKH 6DIHW\ 6HFWLRQ Rl WKH SURN\X PW
SURSHUO\ LQVW D QORGGH QGNRDBBIOHEDLQ WKHP LQ D VDIH FF
ZKR ZLOO EH DVVRFLDWHG ZLWK WKH HTXLSPHQW ZLOO EH IC
7R SUHFOXGH WKH SRVVLELOLW\ Rl SHUVRQDPXBWQBEH UX MK B
WLPH
7KH RSHUDWLQJ YROWDJH VSHFLILHG LQ WHFKQLFDO GRFX
$0ZD\V GLVFRQQHFW WKH GHYLFH EHORAQWEHD QIJLQJI WKH \
7KH KRXVLQJ GRHV QRW WFiRQMNIL@WD BE® IRBIHFHYRM\RBHQ H Y H U
'R QRW RSHUDWH WKH GHYLFH LQ LQIODPPDEOH RU H[SOR\
'R QRW H[SRVH WKH GHYLFH WR UDLQ RU KXPLGLW\
'LWK UHJDUG WR WKH LQVWDOODWLRQ ORFDWLRQ WBBDMW R
SHPWVVLEOH RSHUDWLQJ WHPSHUDWXUH LV QRW H[FHHGHG
JRU ZLULQJ SOHDVH PDNH VXUH WKDW \RX XVH RQO\ PBP®
7 &
30HDVH HQVXUH WKDW QRW LVRODWHG OLQH HQGV BBWW
VKRFNV RU VKRUW FLUFXLWYV

BHUYLFH DQG ODLQWHQDQFH

7KH GHYLFH VKRXOG EH LQVWDOOHG LQ D GU\ FOHD @ HERIL\WIL
WR PDNH VXUH WKDW WKH VSHFLILHG DPELHQW FRQGLWLRQV
, I WKHUH LV XHOORPNRHE KIH-F UHDU RI WKH HTXLSPHQW FDUH \
HOHFWULFDO VKRFN RU HQHUJ\ KD]DUGV

,W LV QRW QHFHVVDU\ WR FOHDQ WKH GHYLFH DIWWDILMWPKWRI!
GHYLFH DQGZZMSKHDWRRW FOHDQ DQG GU\ SLHFH RI FORWK '

3DJHRI
(QLOLW 578 8VHU 0DQX|



6DIHWHDOWK DQG VDIHW\
(OHFWULFDO &RQQHFWLRQV

&ERQQHFWLRQV VKRXOG EH PDGH XVLQJ LQVXODWHG FULRQ V
UHTXLUHPHQWY DUH PDLQWDHLQYHKOGWRILYBYVYHIWVH7RRHQWEW O\
WHUPLQDO DQG WRRO IRU WKH ZLUH VL]H VKRXOG EH XVHG

(DUWKLQJ

%HIRHQHUJWKIQHTXLSPHQW LW PXVW EH HDUWKHG XVLQJ WK
WHUPLQDWLRQ RLQKMKNXDPS/AH BOISOXI FRQQHFWHG HTXLSPHC
2PLWWLQJ RU GLVFRQQHFWLQJ WKH HTXLSPHQW HDUWK PD\ |
5SHFRPPHQGHG PLQLPXP HDUWK ZLUH VL]H LV PPO

3RZHU 6XSSO\ &RQQHFWLRQ

7KLV GHYLFH GRHV QRW KDYH LWV RZQ mMHEIGL@OWWYDOLNWDA W D@ GV P
VI\VWHP YROWDVYHLWHKMWH EB LQFOXGHG LQ WKH ZLULQJ VF
DSSURSULDWHO\ DQG ZKLFK PXVW EH LQVWDOOHG LQDWKH 7L
VZLWBNKIXM®ERAKOH UHTXLUHPHQWY DFF DWR YMDQGDUGYV , (&
7KH UHFRPPHQGHG PD[LPXP UDWLQJ RI WKH HIWHUQDO SURW
6 XSSO\ YRO\ )XVH $
9'&
9'&
9'&
9%&
9% &
JRU WKH VXSSOYROWRBSHHIISIOEBVH XVRAFDEORVYVZYWKWILR B

3DJHRI
(QLOLW 578 8VHU 0DQX|



6DIHWFRPPLVVLRQLQJ DQG GLVSRVDO
7HUPLQDOV

7HUPLQDOV H[SRVHG GXULQJ LQVWDOODWLRQ FRPPLVVLROQL
XQOHVV WKH HTXLSPHQW LV HOHFWULFDOO\ LVRODWHG
&ODPSLQJ UDQJH

7HUPLQDO\ ‘LUH PP
3RZHU VXSSO\
3URFHVV FRQQHFWLRQ
'‘DWD FRPPXQLFADWLRQV

'‘DWD 7UDQVPLVVLRQ &DEOHV

)RU GDWD WUDQVPLVVLRQ WHOHFRBPXQ LEGHERYER D EFDHRO H
VKLHOGLQJ HIIHFWLYH FRUHRSWDPBW HRYHU RI WKH VFUHHGQ
9'( VKDOO EH XVHG 7KH FDEOH VKLHOG KDV WR EH OHDA\® RS
FHQWUDO HDUWKLQJ SRLQW

'"HFRPPLVVLRQLQJ DQG GLVSRVDO

'"HFRPPLVVLRQLQJ

7KH DX[LOLBUUNXIS8A\Q WKH (QLOLW 578 PD\ LQFOXGH FDSDF|
HOHFWULF VKRFN RU HQHUJ\ KD]JDUGV DIWHU FRPSOHWH®\R
DQ\ GF VXSSO\ WKH FDSDFLWRUYV YWORXMKG BFHWHDIGIDO GW
GHFRPPLVVLRQLQJ

'LVSRVDO

W LV UHFRPPHQGHG WKDW LQFLQHUDWLRQ DQG GLVSRVDO
GLVSRVHG RI LQ D VDIH PDQQHU $Q\ SURGXFWYV FR QWILIMSBIRY]
LQ RUGHU WR DYRLG VKRUW FLUFXLWV 3DUWLFXODU WRHWX®
GLVSRVDO Rl OLWKLXP EDWWHULHV

'"HFODUDWLRQ RI FRQIRUPLW\

'"HYLFH EHLQJ WKH VXEMHFW RI WKLV LQVWUXFROLRXQI ZBPW XRR-
SXUSRVH RI XVH LQ LQGXVWULDO HQYLURQPHQW $W GHWLFF
VXFK QRUPV ZKLFK IXOILOOLQJ LV EHLQJ HQVXUH WKH HG DK

3DJHRI
(QLOLW 578 8VHU 0DQX|



6DIHWDQGEI Rl HOHFWURQLF HTXLSPHQW
WKH XVHU REB\WXW&HQLQYHV Rl GHYLFH LQVWDOOLQJ DQG VW
GHYLFH LV FRPSOLDQFH ZLWK (8 GLUHFWLYH UHVROXWLRQV

1DPH '"HVFULSWLRQ
(& (OHFWURPDJQHWLF &RPSDWLELOLW\ (0& [LUI
(& &RPSOLDQFH ZLW&ERWPRHVMXIURGE HDD 9OROWDJH 'L

&RQIRUPLW\ WR GLUHFWLYHV ZDV FRQILUPHG E\ WHVWYV SQWII
DQG UHVHDUFK ODERUWVFBWWRWHIULW DQG GHYHORSYV

BWDQGDUG FRQVLVWHQW ZLWK GLUHFWLYH (&
1DPH '"HVFULSWLRQ
(1 ,QIRUPDWLRQ WHFKQRORJ\ HTXLSPHQW §DG
ILPLWV DQG PHWKRGV RI PHDVXUHPHQW |&,6
(1 ,QIRUPDWLRQ WHFKQRPRQLW T X K®RHEPWW Y LD/C
PHWKRGV Rl PHDVXUHPHQW &,635
(1 (OHFWURPDJQHWLF FRP3DW LELLON WLW (0 &R U
$ $ KDUPRQLF FXUUHQW HPLVVLRQV HTXLSPHQUV
(&

+DQGOLQJ RI HDHPPURGL F

$ SHUVRQIRRYRPPDWY FDQ HDVLO\ JHQHUDWH HOHFWURVWD
'LVFKDUJH Rl WKHVH YROWDJHV LQWR VHPLFRQGXFWRU GHiYL
ZKLFK RIWHQ PD\ QRW EH LPPHGLDW H OR LVFXD WHDWD & XD YWWHK B
7KH HOHFWURQLF FLUFXLWV RI 8$% (QLOLW SURGXFW V HAKDH I
ZKHQ KRXVHG LQ WKHLU FDVHV 'R QRW H[SRVH WKHP WR
XQQHFHVVDULO\
(DFK KP® LQFRUSRUDWHY WKH KLJKHVW SUDFWLFDEOH SURW
+RZHYHU LI LW EHFRPHV QHFHVVDU\ WR ZLWKGUDZ D PRGZAI
WR SUHVHUYH WKH KLJK UHOLDELO LMW & BVORKH QO G HV LR Q HE®

%HIRUH UHPRYLQJ D PRGXOH HQVXUH WKDW \RX DUH D V
WRXFKLQJ WKH FDVH

+DQGOH WKH PRGXODWEH LWBPHRRW HGJHV RI WKH SULKHN F
HOHFWURQLF FRPSRQHQWYV SULQWHG FLUFXLW WUDFN RU FR

'R QRW SDVV WKH PRGXOH WR DQ\ SHUVRQ ZLWKRXW | MUL\FV
SRWHQWLDO 6KDNLQJ KDQGYV DFKLHYHV HTXLSRWHQWLDO

3DJHRI
(QLOLW 578 8VHU 0DQX|



6DIHWWQLQJV UHJDUGLQJ XVH RI 88% (QLOLW SURGXFWV

30DFH WKH PRGXOWXRQDPA CRUNRGWDRMREGXFWLQJ VXUIDFH
\R X

BWRUH RU WUDQVSRUW WKH PRGXOH LQ D FRQGXFWLYH ED
.l \RX DUH PDNLQJ PHDVXUHPHQWY RQ WKH LQWHUQDO HW®H
SUHIHUDEOH VWK\DKW QRWRD WHKHIBDVH ZLWK D FRQGXFWLYH ZUL
"ULVW VWUDSV VKRXOG KDYH D U HtV LOV IWCPQ/F H | WDRZ LR/ X\Q G WEUHDY
\RX VKRXOG PDLQWDL® WHMHX BDVHF R QWSIGFHA IFPQWVDW K A E ZHADR |
PD\ EH XVHG IRU PDNLQJ PHDVXUHPHQWY VKRXOG EH HDUWK]I
ORUH LQIRUPDWLRQ RQ VDIH ZRUNLQJ SURFHGXUHV IRU DOO
DQG %6

'DUQLQJV UHJDUGLQJ XVH RI 8% (QLOLW SURG X

8$% QLOLW SURGXFWV DUH QRW GHVLJQHG ZLWK FRPSR QMHW
LQ FRQQHFWLRQ ZLWK VXUJLFDO LPSODQWVY RU DV F U LGKLFHD G
SHUIRUP FDQ UHDVRQDE Q/\LE@LHISE B DWHIG) WRUREBIXVWR D KXPD(
,Q DQ\ DSSOLFDWLRQ LQFOXGLQJ WKH DERYH UHOLD ELOLWG
DGYHUVH IDFWEXW DEFMOREROWHWXDWLRQV LQ HOHFWULFDO
PD@RWLRQV FRPSXWHU RSHUDWLQJ VI\VWHP VRIWZDUH ILW(
XVHG WR GHYHPRWLBQ DLSBON DIMZDW HRQQBUKRUEGZD/RH FRP
PDOIXQFWLRQV RU IDLOXUHV RU RO AW URKD\ F WRDQ WRHQ\Q JI Rl
KDUGZDUH DQG RU VRIWZDUH XQDQWLFLSDWHG XVH¥W\RU @k
DGYHUVH IDFWRUV VXFK DV WKHVH DUH FROOHFWLYHO\ WHU
$Q\ DSSOLFDWIRG\YWHIP IDLOXUH ZRXOG FUHDWH D ULVN RI
ULVN RI ERGLO\ LQMXULHY DQG GHDWK VKRXOG QRW XH WR &
ULVN RI VIVWHP IDLOXUH WR DYRYE& U R B IHS QIO RRQU GHMLV
VWHSV WR SURWHEW DJDLQEWW Q/RWWDR EEOBFKREH G/ BEVIPHE IKDX
QRW EHFDXXWH WOEWWWFRBRIGHGLIIHUV IURP 8$% (QLOLW XWHIVUWA
DSSOLFDWLRQ GHVLJQHU PD\ XVH 8%$% (QLOLW SURGXFWV LQ
7KHVH DFWLRQV FDQQRW EH HYDOXDWHG RU FRQWHPSODRWW
LV XOWLPDWHO\ UHVSRQVLEOHMVRUWIHELIOLMWQJIRD GG % DOQIL G DW |
DUH LQFRUSRUDWHG LQ D VIVWHP RU DSSOLFDWLRQ HYNQDD
VDIHW\ OHYHOV RI VXFK VIVWHP RU DSSOLFDWLRQ

*XDUDQWHHYV
3DJHRI
(QLOLW 578 8VHU 0DQX|



6DIHWRS\ULJKW

8$% (QLOLW JXDUD@DWUYPNWLRIMWL Y KHKLY GRFXPHQW LV DFFXL
UHYLHZHG IRU WHFKQLFDO DFFXUDF\ ,Q WKH HYHQW W KBDW
UHVHUYHV WKH ULJKW WR PDNH FKDQJHV W R XWX EBWHRUH Q RIWH.
RI WKLV HGLWLRQ 7KH UHDGHU VKRXOG FRQVXOW 8$% (Q@LOL
EH OLDEOH IRU DQ\ GDPDJHV DULVLQJ RXW RI RU UHODIWHG V
7KH PHGLDFRQ\RX UHFHLYHG 8%$% (QLOLW VRIWZDUH DUH JXD!
LOQVWUXFWLRQV GXH WR GHIHFWV LQ PDWHULDOV D QGPHRWN
DV HYLGHQFHG E\ UHFHLSWV RU RWKBDW GARPX RISQWRQ LEBS B!
PHGLD WKDW GR QRW H[HFXWH SURJUDPPLQJ LQVWUXFWLRQ
WKH JXDUDQW\ SHULRG

([SHFW DV VSHFLILHG KHUHLQ 8$% (QLOLW PDNVIQRD DD UDL
DQG JXDUDQWLHV RI PHUFKDQWDELOLW\ RU ILWQHVVGRBDD IS
FDXVHG E\ IDXOW RU QHJOLJHQFH RQ WKH SDUW 8%$% (Q LVOK M
FXVWRPHU 8%$% @QQQRPWWEHK OLDEOH IRU GDPDJHV UHVXOWLQJ

LQFLGHQWDO RU FRQVHTXHQWLDO GDPDJHV HYHQ LIKHG®LDHI(
RI 83% (QLOLW ZLOO DSSO\ UH®DZG B WKW R ILQY KHR QRAUPD R WDREW
$Q\ DFWLRQ DJDLQVW 8%$% (QLOLW PXVW EH EURXJKW ZLWKL
(QLOLW VKDOO QRW EH OLDEOH IRU DQ\ GHOD\ LQ SHUIRKIPLC
ZDUUDQW)\ SURYLGHG KHUHLQ GRHV QRW FRYHU GDPDJHV C
RZQHU V IDLOXUH WR IROORZ WKH 8%$% (QLOLW LQVWDOOMDMW
PRGLILFDWLRQ RI WKH SURKGXFW UR@ B HOLYHIEX\DF WALVD QG S
IORRG DFFLGHQW DFWLRQV Rl WKLUG SDUWLHV RU RWKHU

&RS\ULJKW

&RS\ULJKW 8%% (QLOLW DOO ULJKWV UHVHUYHG
‘H UHVHUYH WKH ULJKW WR FONLR) GHOFPHDQWY RQ WHKH BPIERIQHV F

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +DVWHPUSRQRB
(QLOLW 578 +DUGZDUH

6\VWHP &RQFHSWLRQ

(QLOLW 578 LV D PR G XOBDRR WHIFRY W EBRRPHOWLRQ GHYLFH

WV ILHOG RI DSSODKMWRIFFDQVLY ARG LIXRGH 6 B V) GD PR PHAGU R OF

578VH J LQ PHGLXP YROWDJHLRZLW PRDBXEBW VHIONMI IRU SU

FRPPXQLFDWLRQ PRGXOHV DUH DYDLODEOH IRU WKH DGGL

FRQQHFWLRQ RI VHQVRUV DQG DFWXDWRUV

&RPPXQLAHWABHOHQW 578V DQG EHWZHHQ BH @ WIBUD 8 DAWKH SK

GLIIHUHQW PHGLD IRU LQVWDQFH

X GHGLFDWHG OLQHV SULYDWH RU OHDVHG OLQHV EDVHG F

X GLR® FRQQHFWLRQV YLD DQDORJXH W H O HBXR ®60 QHHMZZFRUN
0+] HJ ' RU'"

X VHULDO LQWHUIDFHV 9 9 LQ FRPELQDWLRQ ZLWK WUDC
VIVWHPV RU ZLWK SULYDWH UDGLR QHWZRUNYV

X /$1 :$1 FRQQHFWLRQV Y® YWKHUQHW XQG 7&3 ,3

W VXSSRWIRZYQNKFRARPX@LFDWLRQ SURWRFROV

X ,(&
X ,(&
X (&

x '13 VHULDO

X '13 7&33

X (&

X ORGEXV %$88&,,

X ORGEXV 7&3

X 53

X 23&'$

'DWD WUDQV®LVWVRWWD Q/@INWHE IRQWOPFH YLD S(GRWRFRO V\PPE
DV\PPHWULFDO SURFHGXUH

BURWHFWLRQ HTXLSPHQW FDQ EH PRQEN V¥ VEIBS, 8LD ,(BQG 53
SURWRFROV

IHWZRUN LQWHUIDFHY HQDEOH FRPPAQDRIWILR®EXVIVEEFRO
$XWRPDWLRQ WDWNNGFEPYQPHHD QY VRHIWKBOH RSWLRQDO 3/& IXQFW

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +IDFOZPRXQWLQJ DQG )UDPH
&RQILIXUDWLRQ DQG PDQDJHPHQW FDQ EH FDUULHG R X\M PHR\MW
FRPSXWHU

5DFN PRXQWWUL@PBQG

(QLOLW 57BRIQDPHW V KRR XD/ PGV DA L QW HU QD DQE X W W\WRV A RS P5(
VWDQGDUG 578 LQFOXGHV DW OHDVW D SRZHU VXSSO\ PRGXC
RI VORWV IRU, 2 DQG FRPPXQLFDWLRQ PRGXOHV LV DYDLO
ORUH , 2 PRGXOHV EDE)\ ER @QFHKREWYEJ WZR EDVLF IUDPHV 6H
XSSO\ DQG FDQ KDYH , 2 RU FRPPXQLFDWLRQ PRGXOHV R
FDEOH IRU FRPPXQLFDWLRQ EHWZHHQ &38 DQG PRGXOHWVWK
VHFRQG IUDPH \RX FDQ DFKLHYH , 2 PRGXOHV

J)RU VPDOOHU LQ\&SD DQmVRLROR EPHWIGHLY QHHGHG FRXOG EH |
EHORZ LW LV VKBRRBVSRRRIQEXH DW

5DFN W\SH 60RWV IRU SR 6ORWV IRU 6ORWV IRU |, 2
FRPPXQLFDWLF
ERDUGV
6WDQGDU|G SFV SFV SFV
(IWHQGHG SFV SFV SFV
6PDOO SFV SFV SFV

JLIXUH 6WDQGDUG RU HWRQWGHGIZUDPH |

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +IDFOZPRXQWLQJ DQG )UDPH

JLIXUH 6WDQGDUG RU MR HQBHG IUDPH

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW B BZBAXRUW KDUGZDUH UHYLHZ

JLIXUH 6PDOO |U DIPGIGI WNRRGEN
6KRKWUGZDUH UHYLHZ

7KH UHPRWH WHUPLQDO XQLW 3(QLOLW 578" GHYLFH FRPIBWH LC
X WZR SRZHU VXSSO\ PRGXOHYV
X FHQWUDO SURPHMRRUGPIRGREBHQRW QHFHVVDU\

X VORW VDIRE FRPPXORBXWHRQDW FERDRBEF LQVLGH RQH UD
LQ VM B@DFH RI WKH ERDUGY DFFRUGLQJ W\SH LRUWSKI UD
ZKDW W\SH ', '2 RDWRULZ/LQVWDOOHG LQ WKH VORW

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +@EXRAAMMD KBUGZDUH UHYLHZ

1R | ([SODQDWLRQ
3RZHU VXSSO\ PRGXO
&HQWURPHVVRU PRGX
., 2 PRGXOHV

JLIXUH )JURQW YLHZ RI (QLOLW 5

~
(o]

3RZHU 6XSSO\ ORGXOH

7TKHUH WASRIXRI SRZHU VXSSO\ PRGXOH DYDLODEOH

$SSOLFDWL ORGXOH
,QSXW YROWDJH 36 $ &
,QSXW YROWDJH 6 $ &
,QSXW YROWDJH P6' &
9
]

 QSXRIOWDJH "&36
' QSXW YROWDJI 36

&HQWUDO 3URFHVVRU ORGXOHYV

7KH FHQWUDO SURFHVVRU PRGXOH LV LQ FKDUJH RI FRPRXQ
DFTXLVLWLRQ DQG DUFKLYLQJ Rl SURFIBSVUWRLODRVPDWLRQ DQ
7KH IROORZLQJ FHQWUDO 3URFHVVRU ORGXOHYV DUH DYDLODE

ORG X &RPPXQLFDWLRQ LQWHUIDFHYV
&38| (WKHUQHW 5- 6HULDO OLQNV 5-

, 2 ORGXOHYV

'"HSHQGLQJ RQ WKH VFRSH RI SURFHVYV GRDVWWD Z ILW KL W KSHR \D\HLFAEH
LUUHVSHFWLYH RI WKH VLIJQDO W\SH
7KH IROORZLQJ , 2 PRGXOHY DUH DYDLODEOH

$SSOLFDWL ORGXO , 2 '"HVFULSWLRQ

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +$CJGLADILRQDO IHDWXUHYV

"LJLWDO LQSXW 9'&
"LJLWDO LQSXW 9'&
"LJLWDO LQSXW 9'&
"LJLWDO LQSXW 9'&
"LJLWDO RXWSXW '2 & 9'& $
P$ WR P$
$QDORJXH LQSXW $, RU
9 WR 9
JLERSWLF PRGXOHG67 [)2 67 W\SH
56 &RP SRUW | PRG&OH (56
56 &RP SRUW|PRG&OH (56

$G G LW LHRODVD OU H V

(IWHUQDO 9*$ FRPSDWLEOH PRQLWRU NH\ERDUG DQG PRXVF
578 PRQLWRULQJ PDQDJHPHQW DQG FRQILIXUDWLRQ
(IWHUQDO 7RXFK 6FUHHQ PRQLWRU IRU RQH RU VHYHUDO |
YLVXDOL]DWLRQ DQG FRQWURO +0,

&RPSXWHU ZLWK 6&%$'$ IRU ORFDO VXEVWDWLRQ PDQDJHPHQV
3BWRFRO FRQYHUWHU JDWHZD\

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +©HUBEDDA SURFHVVRU XQLW PRGXOH &38
&EHOQWUDO SURFHVYRE8 XQLW PRGXOH

7TKHUH DY@ FHQWUDO SURRBDWDRIO XB)QQAMW PRGXOH

ORGX(

&RPPXQLFDWLRQ LQ

&38

[ ( WKHUQHW 5-
[ 56 6HULDO OLQNV

&38

[ ( WKHUQHW 5-
[ 56 6HULDO OLQNV
[ 56 6HULDO OLQNV

&38

[ ( WKHUQHW 5-
[ 56 6HULDO OLQNV
[ 56 6HULDO OLQNV

&38

[ ( WKHUQHW 5-
[ 56 6HULDO OLQNV

3DJHRI

(QLOLW 578 8VHU 0DQX|

WHUIDFHYV



(QLOLW 578 +&HU@BY DDA SURFHVVRU XQLW PRGXOH &38
7TKH FHQWUDO SURFHVVIRU PMRGX RS HRBBWIHRWY RVWKH FRPPXQL
WKH , 2 PRGXOHV IRU WKH DFTXLVLWLRQ DQG DUFKLYLRI R

SURJUDPV

JLIXUH &HQWUDO SURRIQW RQ X WLWH YLHZ

1R ([SODQDW 1RWH )XQFWLRQ /(' LQGLFDWLF

/(" LV %/,1.#*
+DUBEH FRQILJ>
/(' LQGLFDW! (UURU PLVWDNH LQ KD

VWDW XV
FRQILIXUDWLRC

(WRU 8VHU GHILQHG
/(" LV %/,1.,1*
/(' LQGLEDW 5XQ &38V/WDWXV GHYLFH LV 2.
UXQQLQJ
3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +&HU@BWE DDA SURFHVVRU XQLW PRGXOH &38

ODQXDOO\ UHVH
3XVK EXWWR 5HVHW

SXVKLQJ
&RQQHFWLR! ‘DWERJ

BRFNHW WR FRC
9*$ VRENHW 9*$

PRQLWRU

6RFNHW WR FRCQC
86% VRFNHW 86%86% NH\ERDUG PRX)
VWLFN DQG HWF

6HULDO
FRPPXQLFDW &RQQHFW RWKH
© &20 &20 .

LQWHUIDFH SURWHFWLRQ G
(WKHUQHW

FRPPXQLFD\/\(7 - &R Q Q HF W FHRQRY

+ +
LQWHUIDFH SURWHFWLRQ G

1IRW,H (UURU DQG (UURU /('V OLJKWV XS DQG 581 /(' LV 2))
VWDUWLQJ

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +&HU@BY DDA SURFHVVRU XQLW PRGXOH &38
6HULDO FRPPXQLFDWLRQ LQWHUIDFH 5-

7KH &3BDVVHULDO FRPPXQLFDWLRQ SRUWYV

7KH VHULDO FRPPXQL5GDODWIREAE LQWHWIDFHDMSRBE 5- FRQQHF
LQWHJUDWHG /('V

&38 PR®GXOH&20 FRQQHFWRU SLQ DVVLJQPHQW IRU 56

"HVLJQDWLRQ

3LQ 56 56 56 ZL\ 56 ZLUH
IRW XY 1RW X 1IRW XVH 1RW XVHG
5; 5; 5% "% SLQV VKR XOC
7; 7; 7% "% OLQNHG WRJHW
IRW XVHG*1' *1 *1
*1 5; 5% "$ SLQV VKRXOG
IRW X 7, 7% $ OLQNHG WRJHW
IRW XY 1RW X IRW XVH 1IRW XVHG
IRW XY 1RW X IRW XVH 1RW XVHG

C 578 V E&DEO
JLIXUH 5- FRQQHFWRU

7KH VWDWXV Rl HDFK FRPPXQLFDWLRQ L BRGW URFH H\G V K R 20K
LQ WKH FRQQHFWRUV

7KH \HOORY DFWLYDWHG GXULQJ WUDQV P L&MLIREMHR QD WHQL (
DFWLYDWHG GXULQJ WUDQVPLVVLRQ RI GDWD LQ WKH UHFHL

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +©HUGBEDDA SURFHIVERY XQLW PRGXO
(WKHUQHW LQWHUIDFH 5-

7KH (WKHUQHW FRPPXQLFDWLRQSRQW HUIDFR Y @QUHNVG M VALY K C
DVVLIJQPHQW

3LQ '"HVLIQDWLRQ

JLIXUH 5- FRQQHFWRU

7KH VWDWXV Rl HDFK FRPPXQLFDWLRQ L BRGW URFH H\G V K R 20K
LQ WKH FRQQHFWRUV
7KH JUHH@LIJKWYV XS LI WKHUH LV D SK\WLFDO FRQQHFWLRQ

RSHUDWLRQQREHY DFWLYDWHG GXULQJ WUDQVPLVVLRQ RI G
GLUHFWLRQ

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +©HUBEDDA SURFHVVRU XQLW PRGXOH &38
7HFKQLFDO 'DWD

JHDW X UH

9DOXH

SURFHVVRU

ELW PLFURSURFHV¥VRU
,QWHO $WRP LQWHUQDO ZDWFKGRJ
0% '\QDPLF PHPRU\ '5$0

*% 6ROLG 6WDWH 'ULYH IRU VRIWZDUH

ZDYHIRUPVY SDUDPHWHUYV

&RPPXQLFDWLRQ [

GWHWOFHV5- VREFNHWRENHW
'7( PD[ VSHHG E

(WKHUQHW LQWHU

IDFKHUQHW  %DVH 5- VRFNIHWVRFNEF
7ZLVWBHIGU FDEOH &%7 V SHEHSS/

AW

"RUNLQJ WHPSHUD

WXUH& RQ UHTXHVW UDQJH FDQ EH H

[WH

"RUNLQJ KXPLGLW

\

a QRRQGHQVLQJ

:DWFRJ

:DWFK'RJ 6\

'"HVFULSWLRQ

1RUPDO | '"HYLFH LV WRURQ&E LQZRENIKPIUGZDUH FRWQN

KDV QR DEQRUPDO FDUG VWDWHYV

DIV

1RUPDO | '"HYLFH LV VWDUWLQJ

DWFKGRJ UHOD\ WLRH F

(UURU '"HYLFH LV WXUQHG RII

(UURU (QLOLW &06 LV FORVHG DQG :DWFKGRJ UHO

D\ \

(UURU 578 KDUGZDUH FRQILIJXUDWLRQ VWDWH KDV

(UURU 578 KDV GHWWBWHEUUHR K

7HUPL YXQFWLRQ

12

&20

1&

3DJHRI
(QLOLW 578 8VHU 0D

QX|



(QLOLW 578 +IRKVGEHADEXSSO\ ORGXOH
SRZHU 6 X0RIXOH

7KHUH LV IRXU W\SH Rl SRZHU VXSSO\ PRGXOH DYDLODEOH

$SSOLFDWL| ORGXOH
,QSXW YROWDJH 36%&
,QSXW YROWDJH ®6$&
,QSXW YROWDJH 36'&
H
H

QSXW YROWDJI D6 &
' QSXW YROWDJI 36

(DFK W\SH RIl SRBMU YX&SFOXWSXW ZKLFK FDQ EH XVHG WR F
PRQLWRU RU VRPH RWKHU GHYLFH OD[ SRZHU IRU WKLV RXW

,Q RQH (QLOLW 578 FD®R EH UL Q¥BLBENO HIGRWH RR Q HG E D €@ UARQW Yl
RQH I$&PQIEQRW K H& VXBBO\ YROWDJH DW WKH VDPH WLPH

JLIXUH 3RZHU VXSSO\ IURQW DQG VLGH YLHZ

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +TRIZGIADE¥SSO\ ORGXOH
([SODQDW

1R

/(" LQGLFDWI 9
/(" LQGLFDWI 9

9
9

/(" LQGLFDWI 9

$&
$&
‘&

9 '&
9 '&

,QSXW YROW
FRRQQHFWLRC
9 '& RXWSKX

R Q Q H MWWLLRRQ

'LULQJ GLDJUDP

THUPL

) X

QFWLRQ

$&
9ROW

'&
9ROW

DJH

/

1

*UR X(

G URXQ

YJLIXUH

1RWH

36 LQSXW YROW /("

JXQFWLRQ
36 RXWSXW YRO /('
36 RXWSXW YRO /('

/(" LQGLFDWLRC
LV 2IYROWDJH L
LV 2IYROWDJH L

LV 2IYROWDJH L

BRZHU VZXISKIOQJ GLDJUDP

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +IRKVGEHADEXSSO\ ORGXOH

THFKQLFDO 'DWD

YHDW X UH 9DOXH
2XWSXW YROWDJH 9 9
S5DWHG FXUUHQW $ $
&XUUHQW UDQJH a $ a $
5DWHG SRZHU
BHWXS ULVH WLPH PV PV 9
PV PV 9 DW IXOO ORDG

+ROG XS WLPH 7\S PV 9

PV 9 DW IXOO ORDG
" QSXAMWDJH UDQJH
,QSXW YROWDJH UDQJH 36 a 9%$&
,QSXW YROWDJH UDQJH 36 a 9%&
,QSXW YROWDJH UDQJH 36 a 9'&
,QSXW YROWDJH UDQJH B6 a 9'&
,QSXW YROWDJH UDQJH 36 a 9'&
JUHTXHQF\ UDQJH a  +]
&XUUHQW 7\S $ 9

$ 9
 QUXVK FXUUHQW 7\S &2/ 67%$57 $ O
/JHDNDJH FXUUHQW P$ 9% &
"RUNLQJ WHPSHUDWXUH a & S5HIHU WR RXWSXW ORDG
"RUNLQJ KXPLGLW\ a 5+ QRRQGHQVLQJ

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +DUIGEDOHQSXW ORGXOH
"'LILWDO ,QSXW ORGXOH

7TKH GLIJLWDO LQSXW PRGXOH VHUYHV IRU WKH SURFHVVLQJ |

JLIXUH 'LJLWDO LQSXW ERDUG IURQW DQG VLGH YLF

1R ([SODQDW )XQFWLR /(' LQGLFDWLRQ
/(" LV 24LQSXW LV DFWLYH
/(" LQGLFDMILJUNDOLQ /(" LV 2BLQSXW LV LQDFWLYH
HDFK GLJLW $// /('6 DUH EOLQN L@FEW Q QH\ W
ZLWK RBS8GLILWDO LQSXW ERDL
&RQQHFW
WHUPLQE

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +DUIGEDOHQSXW ORGXOH

'LULQJ GLDJUDP

THUPL

)XQFWLRD

YJLIXUH

'LILWDO LQSXW ERDUG ZLULQJ GLDJUDP

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +DUIGEDOHQSXW ORGXOH

THFKQLFDO 'DWD

JHDW X UH

9DOXH

1R RI LQSXWYV

7LPH WDJ

PV

*DOYDQLF LVRODWLRQ
IURP VAVWHP HOHFWURQLF\
RI WKIPQQHOV IURP RQH DQ

<HV RSWRFRXSOHU
RIRKHURXSV RI FKDQQHOV V

6LJQDPLWRIXLW YROWDJH

,QSXW YROWDJH UDQJH ', 9 '&

,QSXW YROWDJH UDQJH ', 08

,QSXW YROWDJH UDQJH ', 9 '&

,QSXW YROWDJH UDQJH ', 9 '&

,QFUHDVHG LQVXODWLRQ UHVLVWDQFH DFF WR ,(&
N9 +] PLQ

3RZHWHTXHQF\ ZLWKVWDQG|YR ™D JH v -

6XUJH YROWDJH

S3RZHU FRQVXPSWLRQ IRU EL

QD UR 4 QGKS\H QR BBDEROW D J H

3DJHRI

KD

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +DUIGZDORXWSXW ORGXOH
'LILWDO 2XWSXW ORGXOH

7TKH GLIJLWDO RXWSXW PRGXOH VHUYHV IRU WKH SURFHVVLQ.

JLIXUH 'LJLWDO RXWSXW ERDUG IURQW DQG VLGH Yl

1R ([SODQDW )XQFWLR /(' LQGLFDWLRQ
/(" LV 2ARXWSXW LV DFWLYH
/(' LQGLFDW 'LIJLWDO /(" LV 2RXWSXW LV LQDFWLYH
HDFK GRYWS VWDWXV $// /('6 DUH EOLQN QIR R.IHVF K

ZLWK RBSGLIJLWDO RXWSXW ERD
&RQQHFWLR

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +DUIGZDORXWSXW ORGXOH

'LULQJ GLDJUDP

)X Q F W)

)XQFWLRD

‘2

‘2

‘2

‘2

‘2

‘2

‘2

‘2

&20

‘2

‘2

‘2

‘2

‘2

‘2

‘2

‘2

&20

‘2

‘2

‘2

‘2

‘2

‘2

‘2

‘2

&20

YJLIXUH

'"LILWDOERPWSEXILULQJ GLDJUDP

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +DUIGZDORXWSXW ORGXOH
THFKQLFDO 'DWD

YHDWXUH 9DOXH
1R RI RXWSXWYV
*DOYDQLF LVRODWLRQ
IURP VIVWHP HOHFWURQLFV <HV RSWRFRXSOHU
Rl WKH FKDQQHOV IURP RQH DHQRWKHU
6ZLWFKLQJ FDSDFLW\
$& $ 9 $&
$& $ 9 $9 %
$& . VLQIKOBVH PRWRU
‘& $ 9 '& VHH )LJ
‘& $ 9 $ 9 5
9ROWDJH FRQWURO FLUFXLW RI WKH UHOD\
UDWHG YDOXH 9 '&
RSHUDWLQJ UDQJH 9
,QFUHDVHG LQVXODWLRQ UHVLVWDQFH DFF WR ,(&
BRZHWHTXHQF\ ZLWKVWDQG [YROVODJH +] PLQ
6XUJH YROWDJH N9 Y, -

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +HDQUDBYRIKXHH ,QSXW ORGXOH $,
$QDORIXH ,QSXW ORGXOH

7KH $, DQDORJXH LQSXW PRGXOH VHUYHV IRU WKH SURFHVVL
LQSXW VLIJQDOV
IRWOHDVXULQJ FXUUHQ@EW R H O/HRFOMWDG HRADBDFK LQSXW VHSDUD

JLIXUH $QDORJXH LQSXW ERDUG IURQW DQG VLGH YL

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +HDQUDBYRIKXHH ,QSXW ORGXOH $,

&XUUH®W WR P$ PHDVXULQJ

9ROWDBPBHWR 9 PHDVXULQJ
JLIXUH $QDORIDSXKW VZLWFK SRVLWLRQ

1R ([SODQDW )XQFWLR /(' LQGLFDWLRQ
/(' LV 2YQRUPDO PHDVXUHG YDC
/(' LQGLFDW $QDORJXH /(' LV 2PHDVXUHG YDOXH LV XQ
HDFK DQDOR VWDW XV $// /('6 DUH EOLQN QIR RIHE K
ZLWK RB8DQDORJ LQSXW ERDUG
&RQQHFWLR

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +HDQUDBYRIKXHH ,QSXW ORGXOH $,

'LULQJ GLDJUDP

7HUPL( )XQFWLRP
$QDORJXH LOSXW
$QDORJXH LOSXW
$QDORJXH LOSXW
$QDORJXH LOSXW
$QDORJXH LOSXW
$QDORJXH LOSXW
$QDORJXH LOSXW
$QDORJXH LOSXW
$QDORJXH LOSXW
$QDORJXH LOSXW
$QDORJXH LOSXW
$QDORJXH LOSXW
$QDORJXH LOSXW
$QDORJXH LOSXW
$QDORJXH LOSXW
$QDORJXH LOSXW
$QDORJXH LOSXW
$QDORJXH LOSXW
$QDORJXH LOSXW
$QDORJXH LOSXW
$QDORJXH LOSXW
$QDORJXH LOSXW
$QDORJXH LOSXW
$QDORJXH LOSXW
* *URXQG
* *URXQG
JLIXUH

3DJHRI

$QDORIXH LQSXW ERDUG ZLULQJ GLDJUDP

(QLOLW 578 8VHU 0DQX|



(QLW 578 +DW®RDIORIXH ,QSXW ORGXOH $,

THFE@O 'DWD

JHDW X UH

9DOXH

1R RI LQSXWYV

*DOYDQLF LVRODWLRQ
IURP VAVWHP HOHFWURQLF\
RI WKH FKDQQHOV IURP RQl

<HV RSWRFRXSOHU
H<H@RWKHU

OHDVXULQJ UDQJHV VWDQG

DYREQILWXWLMBEPOH YLD VZLWFK

SHVROXWLRQ LQ DOO UDQJH

V ELW

SFTXLVLWLRQ F\FOH PDJ PV
 QFUHDVHG UQWXOMDMWIRODDFF WR (&

N9 +]  PLOQ
3RZHWHTXHQF\ ZLWKVWDQG|YR®WDJH V -

6XUJH YROWDJH

3DJ

HRI

(QLOLW 578 8VHU 0DQX|




(QLOLW 578 +DUDBQDGHFHU OHVYV OHDVXUHPHQWY PRGXOH $&
7UDQV G XFOHHD OXHWNPHQWY PRGXOH $&

7TKH& 7UDQVGXFHDWOHPW GXOH VHUYHV IRU WK HFXSWRHFHW WL QL
LQSXWY DREXXEDWR WUDQVIRUPHUV LQSXWYV

JLIXUH OHDVXUHRBRW ERDUG IURQW DQG VLGH YLHZ

1R ([SODQDW )XQFWLR /(' LQGLFDWLRQ
/(' LV 2YQRUPDO PHDVXUHG YDC
/(' LQGLFDW OHDVXUHR®H /(' L21+PHDVXUHG YDOXH LV XQ
HDERSXW VWDW XV $// /('6 DUH EOLQN LQUR WRRIIQUKF
ZLWK &38 RU DQDORJ LQSXW ER
&RQQHFWLR

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW B&BDAIMWHDQVGXFHU OHVVY OHDVXUHPHQWY PRGXOH $&
'LULQJ GLDJUDP

THUPL(

)XQFWLR

R

&XUUHQW

LQSXW /

&XUUHQW I

QSXW 1

&XUUHQW

LQSXW /

&XUUHQW

LQSXW

&XUUHQW

LQSXW

&XUUHQW

YROWDJH

1
/
LQSXW 1
LQSXW 9

YROWDJH

LQSXW

YROWDJH

LQSXW 9

YROWDJH

LQSXW

YROWDJH

LQSXW 9

YROWDJH

LQSXW

&XUUHQW

LQSXW

&XUUHQW

LQSXW

&XUUHQW

LQSXW

&XUUHQW

LQSXW

&XUUHQW

LQSXW

&XUUHQW

LQSXW

YROWDJH

| QSXW 9

YROWDJH

L QSXW

YROWDJH

| QSXW 9

YROWDJH

LQSXW

YROWDJH

| QSXW 9

9
9
9
9
9
9

YROWDJH

LQSXW

*URXQG

*URXQG

YLIXUH

OHDVXUHBRW ERDUG ZLULQJ GLDJUDP

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +DUDERMEXFHU OHVY OHDVXUHPHQWY PRGXOH $&
7HFKQLFDO 'DWD

JHDWXUH 9DOXH

1R RI LQSXWYV

*DOYDQLF LVRODWLRQ
IURP VAVWHP HOHFWURQLFY <HV RSWRFRXSOHU
RI WKH FKDQQHOV IURP RQH<MHYRWKHU

OHDVXULQJ UDQJHV VWDQGPpUG ILWWLQJ

SHVROXWLRQ LQ DOO UDQJH)V ELW

SFTXLVLWLRQ F\FOH PDJ PV
_ QFUHDVHG LQVXODWLRQ UHVLVWDQFH DFF WR ,(&
N9 +]  PLOQ

SRZHWHTXHQF\ ZLWKVWDQG|YROWDJH V-
6XUJH YROWDJH

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +hEBWIRBSIPRGXOH 67
JLERRBWLF PRGXOH 67

7KH 67LV GHVLJQHG WR SURYLGH FRPPXQLFDWLRQ5B8JRRK NULI
SRUW 7KHKWHVY D VHSDUDWH /(' GIIPWWMMRUDRSHBRRWRJ DW
&RQQHFWLRI@YWWRHWKHHQ G GHWHFWRU DUH GRQH ZLWK 67 W\S
ILEHU VL]H FDQ EH XVHG LQFOXGLQJ —P —P LUHG
EHWZHHQ W KH WRGHGHIYER GLUHFWLRQ RI GDWD

JLIXUH )LEHU RBOMLE

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +&ORIFFP2ZOUH DWLRQ PRGXOH &'
&RPPXQLFPREPR@' &.

7TKH &' PRGXOH LV FRPBBQLFDWLRQ
7TKH &. PRGXOH LV FRPBBQLFDWLRQ

7KH &' &. LV GHVLIJQHG WR SURYLGHS5BRPPXQREDWAR KA RINP WILDO SRUW
FRPPXQILRIER LQWHUIREFHRY DBDGHVLIQIBE®HYW 5QQHRWRU

JLIXUH &RP SRRMNWMU&. &'

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +DWEZDADWLRQ RI 6\WVWHP +RXVLQJ

&38 PRGXOH&&0 FRQQHFWRU SLQ DVVLIQPHQW IRU 56

"HVLJQDWLRQ
3LQ 56 56 ZLU 56 ZLUH
1RW XVH 1IRYWVHG 1RW XVHG
5; 5 % "% SLQV VKRXOG
7, 7% % OLQNHG WRJIHW
1RW XVHG * 1" * 1"
X" 5% '$ SLQV VKRXOG
1TRW XVH 7% '$ OLQNHG WRJIHW
1RW XVH 1RW XVH 1RW XVHG
1RW XVH 1RW XVH 1RW XVHG
)
7
6
5
4
3
]
E 57€VL E &DE
JLIXUH 5- FRQQHFWRU

7KH VWDWXV RI HDFK FRPPXQ L F D WIRRQ W BBENGHWV UIRFOHD HG V K R 2RK DINARBUMHHL Q

FDUG

7KH \HO(ORY DFWLYDWHG GXULQJ WUDQVPIGVLWIHW BRI BWQ LQ WKBIFWU D
WUDQVPLVVLRQ RI GDWD LQ WKH UHFHLYH GLUHFW

, QVWDOODWLRQ RI 6\VWHP +RXVLQJ

OXOWDPH V\VWHPV 578V DUH XVXDOO\ LQVWDOOHG LQ D EDE
KHLIKW XQLWYV 8LVLLIPSRUMWD QW WR OHDYH RQH 8 IUHH

IRU VXIILFLHQW YHQWLODWLRQ

EH

$QRWKHU SRVVLELOLW\ LV WR LQVWDOO WKH 578V LQ D VZLQ
1IRWHKH 578V VKRXOG EH LQVWDOOHG L QIPE GHQ W QHHIPG HRUDDYW |
fé& f& DAOWGDUG DQG DQ DLU KXQFRE@BQWHQVDWLRQ

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +DUJCGIHERIRINH
2UGHRBRN

%DVLF

I UDPH

(QLOLW
RUGH U
QXPEH |

(QLOLW 578

60ORW

&KRLFH

)XQFWLRQV

3RZHU VXSS

36 DX[LO
YROWDJH

36 DX[LO
YROWDJH

36 DX[LO
YROWDJH

36 DX[LO
YROWDJH

36 DX[LO
YRO W [J H&

"LWKRXW
UHGXQGDQV
VXSSO\

&38 PRGXOH

&38 ZLWHK
(WKHUQHW
56 6HULD
OLQNV

&38 ZLWHK
(WKHUQHW
56 6HULD
OLQNV 56
6HULDO OL(

&38 ZLWHK
(WKHUQHW
56 6HULD
OLQNV 56
6HULDO OL(

&38 ZLWHK
(WKHUQHW
56 6HULD
OLQNV

&38 ZLWHK
(WKHUQHW
56 6HULD
OLQNV

&38 ZLWHK
(WKHUQHW
56 6HULD
OLQNV 56
6HULDO OL(

&38 ZLWHK
(WKHUQHW

56 6HULD

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +DUJCGIHERIRINH

OLQNV 56
6HULDO OL(

&38 ZLWHK
(WKHUQHW
56 6HULD
OLOQNV

,QSXWV F
ERDUGYV

|, [ I,
RSHUDWLQ
9'&

RSHUDWLQJ

67 [)2
ILEHU RSWL
FRQQHFWRU
67

LWKRXW EH

&RPPXQLFD

(&
VHULDO
FRPPXQLFD
SURWRFRO
RU ORZHU (@

(&

H W K HEJIDVHN
FRPPXQLFD
SURWRFRO
RU ORZHU @

(&

H W K HEJIDVHN
FRPPXQLFD
SURWRFRO
RU ORZHU @

(&
OHJDF\ , ('
FRPPXQLFD
SURWRFRO
OHYHOV

'13 ORGEX
63$% XV

LWKRXW
FRPPXQLFD
SURWREFRO

3/& $XWRPD

(QDEOHG

,6D*5%) UXQ

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +DUSHERIRINH

WLPH IRU
SURJUDPPD
IRJLF
$XWRPDWLR

'LVDEOHG

&E u

:LWK VHFRQ
IUDPH

LWKRXW VH
IUDPH

$FFHVVRULY

(TXLSPHQW

:DOO PRXQV
DGDSWHU

(WKHUQHW
DQ\ FRQQHF

F D

EOQH
LRQ

&DFKH IRU
VORWYV

&RQQHFWRY
SRLQWYV

&RQQHFWRY
SRLQWYV

&RQQHFWRY
SRLQWV

6RIWZDUHV

(QLOLW 578
FRQILIJXUDV
DOZD\V LQF
LQ RUGHU

VL §
O X

RQ| W

6D*58%)
VRIWZDUH 3
(GLWRU

ODQXDOV

7HFKQLFDO
2SHUDWLRQ
LQ (QJOLVK

7HFKQLFDO
2SHUDWLRQ
LQ *HUPDQ

X
—
G
I

7HFKQLFDO
2SHUDWLRQ
LQ 5XVVLDQ

THFKQLFDO
2SHUDWLRQ

LD

LQ /LWKXDQ

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 +DUSHERIRINH

6HFRQG IUDPH

(QLOLW 578 R
QXPEHU

(QLOLW 578

6ORW

&KRLBR

YXQFWLRQV

BRZHWXSSO\

36 DX[L®RDWDJH
36 DX[L®RDWDJH
36 DX[L®RDWDJH
36 DX[L®RDWDJH
36 DX[L®RDW DI H
LW K RX\E X QGRIMK S S O
,QSXWV  RERVBXGW
' [, RSHYBRQWQ
9'&
[, RSHYBRQWQ
9'&
[, RSHYBRQWQ
9'&
[, RSHYRQWQ
9'&
I2 [I2
$, [$1
$& [ $& $| $| $| $| S| S| $| $| $| B $| 3| | 5| %
&' [ 56
&. [ 56
67 [ )2 ILEAEROW
W\SH 67

LWKERWD UG

$FFHVVRULHV

(TXLSPHQWYV

:DORRXQWBOG SWHU

(WKHUFQEMWRDQFRQQHF\

RQ

&DFKRHPSWORWYV

&RQQHFWRUYV SRLQ

W

&RQQHFWRUV SRLQ

&RQQHFWRUYV SRLQ

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VRWWRIBXHEW LR Q
(QLOLWRBRTW ZDUH

 QWURGXFWLRQ

7KHQLOLW 578 &RQILIXUDWLRQ D&WSH 0V QLK RHRRW 6R UWZLIPLSHD +
FRQILJXUDWLR QP PQRIHPBI@DIYE HS UR FUD(MRIOQAL VBRS,VD*5$) VRI'
,Q WKH FRXUVH RI 578 FRQILJXBRWRLR@L ADKMH. KY M L5 B R QY /BRIEY
EHWZHHQ PDV\8HB VDRER &R XHF V! GHWLERIYWZAHISY KDUGZDUH F
VODYH SBRYKRFBWWG SURWRFROV DUH

x FRQWURO GLUHFWLRQ

R ,(&

R ,(&

R ,(&

R '13 VHULDO

R '13 ,3

R ,(&

R ORGEXV $88&,,

R ORGEXV 7&3

R 63%$%86

R 53

x PRQLWRU GLUHFWLRQ

R ,(&

R ,(&

R '13 VHULDO

R '13 ,3

R 63%$%86

(QLOLW 578 FDQ EH XVHG DV JDWHWXBV\EEBWEZRE QE XK DWW RFRO

DQG

6\VWHP FDSDELOLWLHYV

(QLOLW 578 &06 FDSDELOLWLHV
x 1RW OHVV WKDQ LQIRUPDWLRQ REMHFWV GDWDEDVH
x 1RW OHVV WKDBFRQGYHQWV V
X 8S WR VHULDO VODYH GHYLFHV

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 WRFINZ\DLUH)
ILFHQVLQJ

(QLOLW 578 &06 VRIWZDUH LV LQFOXGHG E\ GHIDXOW
'LQGRzZzV (PEHGGHG RSHUDWLQJ V\VWHP OLFHQVH LV LQFOX
,VD*5%$) OLFHQVH FDQ EH DGGHG E\ WKH UHTXHVW

JLIXUH (QLOLW 578 6XEVWDWLRQ DQG 6&%$'$ VIVWHP FRC

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥RHW ZIDQMAHU IDF H
8VHU LOWHUIDFH

JROORZLQJ ILORUE YKRERDBRI&E&06 <RX FDQ FKRRX\NVBRRGRRQ W
ODVWHU SURWR FR O \# D&M IS,V RRMRFISO YD Q DRH W7 DJ  VIAKBWR-DA
DUFKLWHFWXWBE®W FQFHDSW MRPNVBRUPBURWEAFROV IURP ,(' G
WDJV 7ZZA*WID QDD EC FRIQMRIPWKH ODVWHU SURWRFROV SRLQWYV
SURWRFROV DWR WREQMBW ZKLFK \R%Q®D OHR ZF WR P VZ HG OE K DRY!
IURP FRQWUROOHG GHYLFH WR WKH 6&$!6® RUKN RPPH @R & KQIG RZR
(QLOLW BRBXUDWRLRVKH KDUG GLVN

JLIXUH ODLQ ZLQGRZ

OHQX LWH '"HVFULSWLRQ

&OLFN WR ORJ RQ DV D XVHU

&OLFN WR RSHQ +DUGZDUH PDQDJHU

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥RHW ZIDQMAHU IDF H

&OLWR RSHQ ODVWHU SURWRFROV

&OLFN WR RSHQ 60DYH SURWRFROV

&OLFN WR RSHQ 3/& SURJUDPPLQJ LQWHUII

D F H

&OLFN WR RSHQ 7$* PDQDJHU

&OLFN WR RSHQ 7%* VWDWHYV ZLQGRZ

&OLFN WR RSH® BODXQRGDRF\ZLQGRZ EXW\V
SHGXQGDQF\ LV XVHG

VR G

&OLFN WR RSHQ 7LPH PDQDJHPHQW ZLQGR

&OLFN WR RSHQ &RQVROH ZLQGRZ

&OLFN WR VDYH FRQILIXUDWLRQ

&OLFN WR FORVH (QLOLW 578 VRIWZDUH

7KH IROORZLQJ ILIXUH SIHKIRZYHWWHYWHWRDIQWRH GURJUDP ZLQG
GLVSOD\ DQG ZRUN DUHD LV VXEGLYLGHG LQWR VHYHUDOOY

ZLQGRZV FDQ EH UHVL]HG PRYHG RU FORVHG

3DJHRI
(QLOLW 578 8VHU 0D

QX|



(QLOLW 578 ¥RHW ZIDQMAHU IDF H

JLIXUH 6WDQGDUG DSSOLFDWLRQ ZLQGRZ

7KH SURJUDP ARNGIRYZ GWG LQ WKH IROORZLQJ DUHDV

6LGH

'"HVFULSWLRQ

/IHIW VLGH

&RPPXQLFDWLRQV WUHH 578 RI D SURMHF
DUH VKRZQ LQ WKH IRUP RI D VWUXFWXUH
WKH " DQG KDKHDEWHU®\ UMR SRHFMQL DHO G F
EUDQFKHV RI WKH WUHH %\ FOLFNLQJ OHI
RSHQV VHWWLQJV ZLQGRZ LQ WKH ULJKW D
ZLWK WKH ULJKW PRXVH BRSRRQX BHERXERQF
IXUWKHU IXQFWLRQV DYDLODEOH IRU WKLV

W D
G W
OR\
W F
SSC
HH\X/S

SLIJKW VLGH

BHWWLQJY WDEOH :KHQ FOLFNLQJ RQ WU
FRUUHVSRQGLQJ 6HWWLQJV WDEOH LV RSH
VHWWLQJV

JHH
QH

+HOS VHFWLR

FHYSHFWLRQ LV ORFDWHG LQ WKH ERWWRP
VRPH LQIRUPDWLRQ DERXW WKH SDUDPHYV
SRVLWLRQHG

RI\
V H U

7KH IROORZLQJ SRBERBH X KRZVUVW WIHHLH LWMHHAP V& 3 8

OHQX LWH

'"HVFULSWLRQ

([SDQG $00

([ISDQG DOO WUHH EUDQFKHYV

&ROODSVH $0

& ROODSVH DOO WUHH EUDQFKHYV

3DJHRI
(QLOLW 578 8VHU 0D

QX|



(QLOLW 578 ¥RHW ZIDQMAHU IDF H

&UHDWH 1HZ 6KRZV ZLQGRZ LQ ZKLFK \RX FDQ FKRRAMMUSU R
&RPPXQLFDWLRQ 3RUW

JLIXUH &38RSRBQX

1 \RX XVH PEBQMNDIWMBHERFPZX QL FDWLRQ Z3FWNVHH IR DIORZ LA X LD X
SURWRFRO 7KH QHZ WUHH LWHP ZLO QGRBREHDU LM IDAKM B R BPV
FUHDWLQJ 578 FRPRNQRPMRIZRQY ZL Q GRIZ U K FBHNR SERIGRER/Z

JLIXUH 6HOHHXZ/D VVEHBRWRERIRZ

7KH IROORZLQJ ZLQGRIZ URR BVSEHRWERIR O

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥RHW DIDQUAHH

JLIXUH 6HOHHEBODYH SUIRWERFRO

JLIXUH 7$* ODQIZIHQGRZ

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥RNZDUIDWRU
&RQILIXUDWRU

LWK WKH(BH®BWRLIXBXWP®Y FKDQJH VRPH LQLWLDO V\VWHP
BHULDO SRUWV (WKHUGH®XSFEDQVF ¥ BBS KMOMBERD G RWKHU

JLIXUH &RQILIXUDWRU ZLQGRZ

JLIXUH )LOH PHQX

OHQX LWH '"HVFULSWLRQ

/IRJ 20Q /RJ RQ DV D XVHU

/IRJ 211 /IRJ RIl FXUUHQWO\ ORJJHG XVHU

6DYH &WUO 6/ 6DYH FRQILIXUDWLRQ

([LW ([LW &RQILIJXUDWRU

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥RNZDUIDWRU

JLIXUH )LOH PHQX

OHQX LWHP '"HVFULSWLRQ

&KHFN FRQILJIXWOKWER@ GHVFULSWLRQ ILOH

&UHDWH (QLOLW&XWBWHRHVRREOLW XVHU JURXSV LQ :LQGRZV

S5HPRYH (QLOLWSSHWRY BVRREVLW XVHU JURXSV IURP :LQG|RZ\

8VHU JURXSYV

JLIXUH &UHDWHG XVHU JURXSYV LQ :LQGRZV XVHU JURX

7KHUH DUH WKUHH JURXSV RI XVHUYV

OHQX LWH '"HVFULSWLRQ

(QLOLW 8VHUY8VHUV PXVW EHORQJ WROQWKWWR JARRME 2.UWKK (Q L

(QLOLW $OORZSEOFOREVRXYHUV WR VLPXODWH FRQWUROV LQ (

(QLOLW $O0OO0ORZ$(@®QOLRZYV XVHUV WR HGLW (QLOLW &06 FRQILJIX!I

&UHDWH XVHU JURXSYV

JLUVW VWHS W®Z MWK URLERRINVZD U B UIEMIBMEHO LW XV HUR PQ RXIS
&RQILIXUDWRU

7R BHYWLOLW XVHU JURXSV LQ :LQGRZXVHIEVEUWI ERQSXIOW YW
&RQILIXSIDRUVRDP DQG VH O HFOA WUEHPG\Y WHH R B QG L WX RVHVVIN R XF
VKRWKROORZLQJ ILIJIXUH <RX FDQ XVH WKLV IXQFWLRQ ZLWK!

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥RNZDUIDWRU

JLIXUH 8VHU JURXSV VXFFHVVIXOO\ FUHDWHG
&UHDWH XVHU ZLWK ULJKWYV

6 HFRQGHBHQRPSXWHU 0DWRRIORIR@W UR G GPIQHWV W UDWRLWIR 7TRF
S8VHUV DQG &URRBAH Q&VZHRKVHWHIU OLNH VKRZQ LQ IROORZLQJ

JLIXUH &RPSXWHU PDQDJHPHQW ZLQGRZ

,Q WKH *HQHUDO WDE RI (QLG@MMWB PXY VE FKSIOU W LI-DNPHZHRANER
DQG FEBIWWZRUG QHNKWFNER[UHYV

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥RNZDUIDWRU

JLIXUH (QLOLW XVHU SDVVZRUG RSWLRQV

$WHU WKDW RSHQ FUHDWHG XVOHUP 5 H B\SPHEU WEHKIMQEZ E QR RIVD Q G

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥RNZDUIDWRU

JLIXUH 8VHU SURSHUWLHV ZLQGRZ

&OLFANYDQFHG

JLIXUH 6HOHFW JURXS ZLQGRZ

6GHOHEQYLDOW XVHU JQRXSV DQG FOLFN

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥RNZDUIDWRU

JLIXUH $GYDQFHG 6HOHFW JURXS ZLQGRZ

JROORZLQJ ILERUHVNRROMPEREBWIIEE LQ W K K IR &/ WRDS ZLOO K
ZLWK WKH ULJRK@/IV IR H R QAL RRY M/ WROCL QU RMHF W DQ®@D &1 8V
8VHU ZLWK DOO WKUHH JURXSV ZL&DG VRDWE DN B O EDXFAF HLV W RWX R
GLIIHUHQW DFFHVV OHYHOLVRYFHOVDGEORRD\(GLW

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥RHWKIDRHQWLFDWLRQ

JLIXUH 8VHU OHPEHU RI WDE

SVHOXWKHQWLFDWLRQ

$IWHU UQIORRW ILJIXYDRMUFW RD @IXBHUU PXVW DXWKHQWLFDWH
QDPH DQG SDVVZRUG

JLIXUH /RJ RQ ZLQGRZ

'LWKRXW XVHU UHJLVWUDWLRQ \RX FD@HREXDH WHRY GHRZ DRR Q/IK|
ZLWKRXW XVHU ORJ RQ \RX FDQTW PDQXDGODWWRQ W$WWHRLS >
ZLOO VHH LQ WKH ODLQ ZLQGRZ XVHU QDPH ZKLFK KDYH ORJ.
7KH IROORZV@QRANIWHKBW ORJIJHG RQ XVHU (QLOLW

JLIXUH /RJJHG RQ XVHU

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578

¥ BRWIHFWHPDQDJHU

SURMHFW PDQDJHU

%DVLF LQIRUPDWLRQ

'LWK WK H GHEIUSRRIH F W \RXQPD G W DQDOLW 578 FRQILJKPDRMLRRY
SURMHFW RI (QLOLW 578 FRQILJXU BW RR® FWR/R DFRDGBEKBTKUIVE H
578 FRQILIXUDWLRQ

JLIXUH (QLOURMHFW YDRWMHBRW ZDOQBCRAWHUV

OHQX LW

'"HVFULSWLRQ

1DPH

SURMHFW QDPH

'"HVFULSWL

REGGLWLRQDO SURM

HFW GHVFULSWLRQ

6WDUWXS

,/ \HWKHQ SURMHFW LV VWDUWXS SURMHFW

'LUHFWRU\

&06GLUHFWRU\

3URMHFWV GLRGIGWR&KDQBB GRVVLEOH R Q@\LDQV

&RQILIXUD

WO R/ LBQRAMMHFW FRQILIJIXUDWLRQ

YHUVLRQ
&UHDWHG R®78 RI FRPSXWHU QDPH RQ ZKLFK SURMHFW LV F
&UHDWHG X8WMHU ZKR FUHDWHG WKH SURMHFW

&UHDWLRQ

GIDWH ZKHQ WKH SURMHFW ZDV FUHDWHG

ORGLILHG H

RQRPSXWHU QDPADRDEAARNVMK PRGLILFDWLRQ

ORGLILHG >

(MHU ZKR PDGH ODVW PRGLILFDWLRQ

ORGLILFDW

LS XWHQ ZDV ODVW PRGLILFDWLRQ

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥BRWAHFVWHPDQDJHU

JLIXUH 3URMHFW ODQDJHU 578 SDUDPHWHUV ZLQGRZ

OHQX LW

'"HVFULSWLRQ 'HIDXOW YDOXH

1DPH

1DPH RI1 578

(QLOLW578

'"HVFULSWLBRQGLWLRQDO GHVFULSW|LRGEGLWLRQDO GHVFULSW

3 . 3DGGUHVV WR FRQQHFW WR 578
3 BHFRA@M®GGUHVV WR FRQQRBW\WR 578
(QODEOHG | (QDEOHV 5HGXQGDQF\ 1R

SEHGXQGDQ
1DPH

WHGX®GDQW 578 QDPH (PSW\

SEHGXQGDQ
.3

W3 BB&HUHVY RI UHGXQGD @WS A8

SEHGXQGDQ
.3

WHBRB®G ,3 DWEHEGHY/G/DRIW| 5P 8 W\

JLIXUH )LOH PHQX

OHQX LWH

'"HVFULSWLRQ

/IRJ 2Q

/IRJ RQ DV D XVHU

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥BRWAHFVWHPDQDJHU

IRJ 211

/IRJ RIl FXUUHQWO\ ORJJHG XVHU

6DYH &WUO 6

6DYH 3URMHFW ODQDJHU FRQILIJXUDWLRQ

([Lw

([LW 3URMHFW O0ODQDJHU

Q F K

JLIXUH (GLW PHQX

OHQX LWH '"HVFULSWLRQ
&UHDWH EWDQRKHDWH EUDQFK LQ WKH WUHH
&UHDWH SURMBEWWOWH 3URMHFW LQ WKH VHOHFWHG EUD
$GG 578« $GG 578 WR WKH VHOHFWHG SURMHFW
'"HOHWH '"HOHWH EUDQFK SURMHFW RU 578

JLIXUH 3URMHFW PHQX
OHQX LWH '"HVFULSWLRQ

6WDUW SURMHBWDUW (QLOLW 5 ASH&MHF WIHVEKSWRMHFW

(GLW 578 FRQ

(GXWD WULFOQW 578 FRQILIXUDWLRQ ZLWK &0

6KRZ 3URMHF

N2SHQNFSVURRMHFW GLUHFWRU\

*R WR VWDUW

XEHOBRWNFWNDUWXS 578 LQ WKH SURMHFW \

&KHFN SURMH

FWOWOLGDWHY SURMHFWYV

,PSRUW SURM

HIPERUWFWNWRWRP H]LS ILOH

(QLOLW

([SRUW SURMHEMERURMSIEW WR H]LS ILOH

3
(QLOLW =,3

3DJHRI
(QLOLW 578 8VHU 0D

6

QX|



(QLOLW 578 ¥R

RWAHFUWHPDQDJHU

,PSRUW SURMHFW

'LWK WKH ,PSRUW SURMHFW IHDWXUH \RX FDQ LPSRUW SURM

JLIXUH ,PSRUW SURMHFW ZLQGRZ

OHQX LWH

'"HVFULSWLRQ

"HVWLQDWLRQ

‘G UBIFWRRIVW\ZKHUH WR VDYH LPSRUWHG SUR

SURMHFW ILO}

A(]JLS ILOH RI LPSRUWLQJ SURMHFW

1HZ SURMHFW

OBPHPSRUWHG SURMHFW QDPH

([SRUW SU

'LWK WKH ([SRUW SURMHFW

RMHFW

FRQILIXUDWLRQ EDFNXS

JLIXUH ([SRUW SURMHFW ZLQGRZ

OHQX LWH

'"HVFULSWLRQ

"HVWLQDWLRQ

KIHWHFWRWDYH H[SRUWHG SURMHFW

SURMHFW QDH

HLOH QDPH RI HISRUWHG SURMHFW LQ RXU

3DJHRI

MH

IHDWXUH \RX FDQ HYS/RWWY JFHU R

FLC

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VRLWZDRUHLIXUDWLRQ
ODLQ FRQILIJXUDWLRQ

(QLOLW 578 KD\WEHGGRHLY 2SHUDWLQJ 6\VWHP 3DUDPHWHUYV L
FDQ FRQILIXUH ZLWK GHIDXOW :LQGRZV DSSOLFDWLRQV ZLW

, 3 DGGHM VYV

(QLOLWES BG&H ID XIRWIKKW YRUN DGDSWHUV 1HWH@GNQMNG DG HHY

0$& DGGUHVV MAEWZRUNDVBBRDSWHIUHBHR@SGUHVYV ZLWK D GL

<RX FDQ FKRRVH DOVR 6WDWLF ,3 7IRG BRIGIN. S EFE 3D CROQGWR )

IRXQLOLW)BWZEDSWHRIWN WKURXJK WKH IROORZLQJ VWHSV
IDXQ&RQWURO 3DQHO

&OLFNHRZRUN DQG ,QWHUQHW
&OLFNHRVZRUN DQG 6KDULQJ &HQWHU

2Q WKH OHIW SEKQKQJHA@OEDNSRVMHU VHWWLQJIV

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBLWZIRIHLIXUDWLRQ
5LJKW PRXVH FOLFN RQ WKH WDUJHVBH & SHUMWZARIWN DGDSW F

BHOHPMWHUQHW 3URWRFR O DDQI® \FIOR FRISR® 8V L HW

6HOB8VANVWKH IROORZDQG FBOMGTBUWYW IROORZLQJ ,3 DGGUH\
, 3 bGGUHVYV
6 XEQHW PDVN
*DWHZD\

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBLWZIRIHLIXUDWLRQ

SHPRWH PDQDJHPHQW

(QLOLW 578 FDQ EH FRQILIJXUHG DQG PDQDJHG QRW RQO\ C
FRQQHFWLRQ WR (QLOLW 578 \RX FDQ FRQQHFW WR LW ZL
'LQGRZV 2SHUDWHPR S\NO\HRKY ADQWERQJ ZKDW \R® LIODLQ/ KBRISO
FRQW UR® DR/ LNF FEIRLQX UPS RR® H[SRUW SURMRZBW FRQILJX
5HPRWH 'HVNWRS LV QRW HQDEOHG E\ GHIDXOW <RX PXWKH\
(QLOLW 578 :KHQ AR LIVIKHPMEEIQHRI WKH $GPLQLVWUDWRUV JI
578

7R FRQILJXUH (QLOLW 578

7R FRQILJX WH FHWRWROORZ WKHVH VWHSYV
 BRQWUROFORWMVHP DQG 6HFXULW\

7KHQ BOLWN P

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBLWZIRIHLIXUDWLRQ
2Q WBKWWSHPIH S5BORRMWH GHOMWHI OMHIW SD GHYV WKIPV 3R G HE D0 RRL
ER[ WR WKH 5HPRWH WDE

7R HQDEOH 5HPRWH '"WY¥Y R VRBSV LRQVKBRX FDQ

X 6HOMBWRZ &RQQHFWLRQV IURP &RPSXWHUV 5XQ @R D GC
FRQQHFWLRQV IURP DQ\ YHUVLRQ RI :LQGRZV

Xx 6HOBMBWRZ &RQQHFWLRQV 2QO0\ IURP &RPSXWHUV 5XQQL
$XWKHQWEBEDOMRRBGRQQHFWLRQV RQO\ IURP :LQGRZV RU ¢
VHFXUH QHWZRUN DXWKHQWLFDWLRQ

X
&EOLGFHNOHFW BMHWUEBLVSOD\V WKH 5HPRWH "HVNWRS 8VHUV G

7R JUDQW SIWRRWRIS DFFHVV$\BB7E LW RS H © U \WHKWBV 66 OHTERV  E
BHOHFW 8VHUV G/ RFORWRRMHPBEMNWKH FRPSXWHU RU GRPI
WR ZRUN ZLWK DUH ORFDWHG 7\SH WKH QDPH RI D XVHU \F
W 6HOHFW ILHO G&KHFG WHKPMHRDROAKMY DUH IRXQG VHOHFW
DQG WKHRQ FDQRNPDWFKHY DUH IRXQG XSGDWH WKH QDP}
5HSHDW WKLV VWHS DV @QHFHVVDU\ DQG WKHQ FOLFN

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBLWZIRIHLIXUDWLRQ

&OLFNNVZLFH ZKHQ \RX KDYH ILQLVKHG

7R FRQQHFW WR (QLOLW 578

*R MRDUW!$0O 3URJUDPVI$SFFHVVRULHV!I5HPRWH "HVNWRS

(QWHWRNPISKKWHRB UBDIPGIGRIHWKH (QLOLW 578 \RX ZLVK WR FRC

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBLWZIRIHLIXUDWLRQ

JRU PRUH FRQQHFW L FB® RRZS WS \RHHRIDHF TROF F IRQ@ V D Y SIUR KIHO AR C
GLVSOD\ SURSHUWLHV UXQ VSHFLILHG SURJUDPV XSRQ F
PRUH LQIRUPDWLRQ RQ VSHFLILF WDEV FOLFN RQ +HOS

&OLFRRROQHFW
(QWHU \RXU ORJ LQ FUHGHQWLDOV RI LDV XO\HQREZ ABRW QWS R @
FRQQHFWLRQ

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBLWZIRIHLIXUDWLRQ

'"HIDXOW XVHWRPRAVHQLOLW
'"HIDXOW SDVVZRUG (QLOLW

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRUWGZDWH FRQILIXUDWLRQ
+DUGZDUH FRQILIJXUDWLRQ

7KH PDLQ +DUGZDUH FRQILIJIXUDWLRQ ZLBIG\R ¥ LGRR NRVX (ZLLNOHD |
6ORWY DQG +DMGHRWM K 7HEXDUG 60RWYV DQG +DUGZDUH 7DJV
RU PDQIKEERVH DXWRPDWLF WKH 578 ZLOO FKHFN LWfV VORW
ERDUG $IWHU WKDW 578 FUHDWHY +DUGZDUH SRLQWV ZLWK

JLIXUH +DUDBBXWR FRQILIXUDWLRQ

$QRWKHU SRVVLELOLW\ LV WR FUHDWHWIHU&ZDG H GCRWM IR X OF
PRGXOH LV PRXQWHG RQ WKH SDUWLFXODU VOR@D G DRIKEZDX

FRPPDI®EG FRXRMVBIQGLWRIQQHFW LW WR WKH 578 KDUGZDUH
EUDQFK LWHPV SDUDPHWHUYV

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRUWGZDWH FRQILIXUDWLRQ

JLIXUH +DUGZDUH FRQILIJXUDWLRQ ZLQGRZ
JLHOG Q 'HVFULSWLRQ 'HIDXOW YDOXH
! 578 XQLTXH LGHQWLILFDWLRQ QXPEHU
5DQJH RI 9DOXHV  «
1DPH 1DPHG5RI8 578
JRU H[DPSOH 36XEVWDWLRQ
(IWHQGHG 'RHV 578 FRQWDLQ H[WHQVLRR UDFN
" 6ORW "HIDXOW ', VORIMWWBBHLQ +DBGRWUH 3RLQWYV
EUDQFK
"2 BORW | 'HIDXOW '2 VORW QDPH FUH|DAMOR®/L'Q +DUGZDUH 3|
EUDQFK
$, GORW | 'HIDXOW GPNORFWHDWHG LQ 6DBE®ZH,UH 3RLQWYV
EUDQFK
636 I1DPH | HIDXOW 636 QDPH FUHDWHG LQ +DUGZDUH 3RLC
EUDQFK
0(6 I1DPH | '"HIDXOW 0(6 QDPH FUHDWHG,LQ +DUGZDUH 3RLQ
EUDQFK

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRUWGZDWH FRQILIXUDWLRQ

63& 1DPH

"HIDXOW 63& QDPH FUHDW
EUDQFK

i@ LQ +DUGZDUH 3

RLC

$QDORJ L
W\SH

ND&XQWILIXUDWLRQ DOORZV \R
W\SH WR WKH PHDVXULQJ U
5DQJH RI 9DOXHYV
&XUUHQW P$
&XUUHQWPS$
&XUUHQW
&XUUHQWPS$
&XUUHQW
&XUUH QW
&XUUHQW
&XUUHQW
&XUUHQW
9ROW D XH
9ROWDWJH 9
9ROWD JH 9
9ROWD J H 9

«

«

P$

« P$
P$
« P$
« P$

P$
9

X X RUVIOW WKH PG
DQJH

D O R

(YHQW FR

XIPWEHU RI HYHQW WR NHHS
SDQJH RI 9DOXHYV

«

LQ RQH ILOH

+LVWRU\ (

SDX\WEHU RI GD\V WR NHHS Il
5DQJWW RO XHYV «

LOHV LQ KLVWRU\

OD[ ILOHV

VDJHPXP ORJ ILOHV VL]H
5DQJH RI 9DOXHV OE

«

87& WLPH

WVWDRZYV WR FKRRVH WKH Wl
9DOXHV 1R <HV

LRR VWDPS XVHG L(

P Ol

6KRZ

2Q VWDUWXS VKRZ WKLV ZL

ARRZ

([SDQG

2Q VWDUWXS H[SDQG DOO 7

URH 1RGHV

3RZHU

VXSSO\

JLIXUH 3RZHU VXSSO\

3DJHRI

SDUDPHWHUYV

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBWEEIARDILIXUDWLRQ

JLHOG Q "HVFULSWLRQ "HIDXOW YDOXH
7\SH &RQILIXUDWLRQ DOS®SRZNU\ R S\BO X VMG W K H
W\SH
5DQJH RI 9DOXHYV
1RW XVHG
36 9 $&
36 9 $&
36 9 '&
36 9 '&
"HVFULSWLRQXVHU GHVFULSWLRQ RU FRPPHQW
&38
JLIXUH &38 SDUDPHWHUV
JLHOG Q "HVFULSWLRQ "HIDXOW YDOXH
7\SH &RQILIXUDWLRQ DOQRIMASRENBR VHW WKH
5DQJH RI 9DOXHYV
&38
&38
&38
&38
&38
&38
&38
&38
&38HQDEOH&38 HQDEOHGVRVDUWXHP | <HV

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRUWGZDWH FRQILIXUDWLRQ

9DOXHV 1R <HV

'"HVFULSW

LRIHH XVHU GHVFULSWLRQ R

U FRPPHQWYV

9HUVLRQ | +DUGZDUH DQG VRIWZDUH YHUVLRQ RI FDUG
%DUFRGH| %DUFRGH RI LQVWDOOHG FPUG
/JHG (UURU /M®IQNMRU EOLQN UDWH LQ PV
UDWH 5DQJH RI 9DOXHV  «
/HG (UBhPU QMG (UURU EOLQN UDWH LQ PV ZKHQ WKHUH L
UDWH QR|E&ERPPXQLEDWKRE3S
5DQJH RI 9DOXHV  «
+PHDQV DOZD\V 2))
/JHG (UURU /®IQNMRU EOLQN UDWH LQ PV
UDWH 5DQJH RI 9DOXHV  «
/JHG (UURU /M®QMRU EOLQN UDWH LQ PV ZKHQ WKHUH L
UDWHK3®R| FRPPXQLFDWLRQ ZLWK &38
5DQJH RI 9DOXHV  «
+PHDQV DOZD\V 2))
/JHG 5XQ |[%BGQIXQ EOLQN UDWH LQ PV ZKHQ WKHUH|LV
UDWH QR|&RPPXQLFDWLRQ ZLWK &38
5DQJH RI 9DOXHV  «
+PHDQV DOZD\V 2))
7LPH RXW&RPWXQLFDWLRQ WLPH RXW ZLWK &38 LQ b \/
&38 7LPH ZKHQ QR DFWLYLW\ JRW IURP ODLQ &38
5DQJH Rl 9DOXHYV «
‘DWFKGRJ :DWGEBGRJ UHOD\ WLPH RXW LQ VHFRQGV 7LPH Z
WLPH RXW QR DFWLYLW\ JRW |2BP UDDALIQQ K 38
VIVWHP RU ODLQ SURJUDP QRW UXQQLQJ RU ORD(
5DQJH RI 9DOXHV  «
‘DWFKGRJ &0 FRPPXQLFDWLRQ SRUW)V ZLOO EH GLVDEOHG
SRUWYV VHW WLPH RI PLOOLVHFRQGV
5DQJH RI 9DOXHV  «
+FRPPXQLFDWLRQ SRUWYV ZLOO QHYHU EH GLVDE

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRUWGZDWH FRQILIXUDWLRQ
&DUG 60RWYV

JROORZLQJ

ILIXUH VKRZV &DUG 60RWV WUHH

+HUH \RX FRI

W\SH RI WKH PRGXOH LV ZULWWHQ RQ WKH WRS RI WKH PRGX

9DOXHV

', 'LIJLWDO ,QSXW
‘2 'LIJLWDO 2XWSXW
$, $QDORJ ,QSXW
67 )LEHU RSWLFV

JLIXUH 578 60RWYV WUHH
JLIXUH 60RW SDUDPHWHUV SDQH
JLHOG Q '"HVFULSWLRQ '"HIDXOW YDOXH
60RW QXPEHKWEHU RI 578 VORW 2QO\ ||IRHEHQW®W Y LRED DORW Q X
JRU HI[DPSOH «
&DUG HQDEMHG LV HQDEOHG <HV
&DUG 7\SH &KRRVH W\SH RI PRGXOH (PSW\

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLVRIWEZDUGZDUH FRQILIXUDWLRQ

'"HVFULSW

LR FULSWLRQ RI FDUG

9HUVLRQ

+DUGZDUH DQG VRIWZDUH )

HUVLRQ RI FDUG

%DUFRGH

%DUFRGH RI LQVWDOOHG F

DUG

/(" EULJKW

QRIMEOHV WR FRQILJXUH /(
SDUWLFXODU PRGXOH

«

EULJKWQHVV RQ

SDQJH RI 9DOXHYV

+DUGZDUH LWHPYVY SDUDPHWHUYV

'LILWDO LQSXW

YJLIXUH

'LILWDO ,QSXW SDUDPHWHUYV

JLHOG Q

'"HVFULSWLRQ

'"HIDXOW YDO

X H

"LIJLWDO L
QXPEHU

QSOPWHU RI GLILWDO LQSXW
)RU H[DPSOH

«

"ASAQ RWUR®MWE HUJ

\DDOOC

"HERXQF L(
FKHFN WL

DYHERXQFKABBNLQJ WLPH LQ |
PWHKH YDOXH LV  WKHQ GHE
5DQJH RI 9D OXHW

«

SLOOLVHFRQGV I
RXQFLQJ ILOWHU |

vV G

JLOWHULQ

JMOVPHU FKHFNLQJ WLPH LQ
WKHQ ILOWHULQJ LV QRW X
5DQJH RI 9DOXHV PV

«

PLOOLVHFRQGV
VHG

YD

7RJJOL@J

WRBJOLQJ FKHFNLQJ WLPH
WRJJOLQJ LV QRW XVHG
SDQJH RI 9DOXHYV \%

«

, I YDOXH LV

V KH

7UDQVLWL
QXPEHU

RODQVLWLRQ FRXQW LQ WR
ELQDU\ LQSXW WR 1RW 7RS

JJOLQJ WLPH WR V
LFDO

HW

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRUWGZDWH FRQILIXUDWLRQ

5DQJH RI 9DOXHV  «

7RJJOLQJ
WLPH

HQ@QBH GHIWMHU ZKLFK QR FKD
5SDQJH RI 9DOXHYV « \%

QJHV DUH GHWHFWLQ.

'LILWDO RXWSXW

JLIXUH 'LJLWDO RXWSXWV SDUDPHWHUYV

JLHOG Q

'"HVFULSWLRQ

'"HIDXOW YDO

X H

QXPEHU

'LILWDO RAWBEMU RI GLILWDO RXWSX

JRU HIDPSOH «

WH 2 9 QGHRRIQMWRIQ D

$QDORJ LQSXW

JLIXUH $QDORJ LQSXW SDUDPHWHUV

JLHOG Q

'"HVFULSWLRQ

'"HIDXOW YDO

X H

$QDORJ L
QXPEHU

DEXMEHU RI DQDORJ LQSXW
JRU HIDPSOH «

286N QR [RROVBIQ QO RJ X

$QDORJ L
W\SH

W\SH WR WKH PHDVXULQJ U
SDQJH RI 9DOXHYV

&EXUUHQW « P$

DQJH

RERPYILIXUDWLRQ D/OIOR DY DROR MRQWBIEW  « P$

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRUWGZDWH FRQILIXUDWLRQ

EXUUHQWPS$
&XUUHQW « P$
&XUUHQWPS$
&EXUUHQW « P$
&EXUUHQW P$
&EXUUHQW « P$
&EXUUHQW « P$
&XUUHQW P$
9ROWDXH 9
9ROWDWH 9
9ROWDJH 9
9ROWDJHk 9

OD[LPXP Y

D:OPUHH WKH PD[LPXP UDZ YD(
WKH FRQYHUVDWLRQ WR QF
5DQJH RI 9DOXHV «

DXH RI DQDORJ LQS
XUPDOL]JHG PHDVXU

HG

OLQLPXP Y

BAXH WKH PLQLPXP UDZ YD
WKH FRQYHUVDWLRQ WR QF
5DQJH RI 9DOXHV «

OXH RI DQDORJ LQ
XUPDOL]JHG PHDVXU

S XW
HG

JLEHU

RSWLFV

JLIXUH )LEHU RB\SEEWD

3DJHRI

PHWHUV

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRUWGZDWH FRQILIXUDWLRQ

JLHOG Q '"HVFULSWLRQ '"HIDXOW YDOXH
SRUMPEH | 3K\VLFPWW QXPEHU IURP WKHH®RGGYV RQ ,2 3RUW
5DQJH RI 9DOXHV  «
(QDEOHG | 7XUQ RQ RU RIl ILEHU RSWLRIRUW
9DOXHV 1R <HV
JLJKW 21 |/LJKW RQ RU RII ILEHU RSW|LFRSRUW
9DOXHV 1R <HV

,Q WKH IROORZLQJ ZLQGRZ %D X GRUDRVQH R& +&2 OF DADAND PWHRARHKLD
FRPPXQLFDWLRQ SRUW \RX FRERMF® IURP &38 WR 67

JLIXUH &20 3DUDPHWHUV IRU RQH &+,3 FDUGV

JLHOG Q '"HVFULSWLRQ 'HIDXOW YDOKXH
%DXG UDWBHULDO SRUW EDXG UDWH
SDQJH RI YDOXHYV «
'‘DWD ELWV6HULDO SRUW GDWD ELWYV
9DOXHYV ELWV
6WRS ELWMWHULDO SRUW VWRS ELWYV
9DOXHYV ELWV
3DULW\ 6HULDO SRUW SDULW\ 1RQH
9DOXHV 1RQH 2GG (YHQ pPDUN 6SDFH

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRUWGZDWH FRQILIXUDWLRQ
+DUGZBRIHQW YV

+HUH \RX +DUHDZPRHQMKLFK \RX FRQQHFW WR KDUGZDUHW @G
FRPPDRXGVSXWV

7KH IROORZLQJ SRBERBI) XBRUDBZDUW SRLQMWN \R X+ BDGQ ZFDJUHHDRIRHH
$IWHU WKDW \RX FDQ FUHDWH WDJV ONNWDW K J P GBWR L Q/R L\
FRPPDQGY GRXEOH FRPPDQGV PXOW LDSRL @ RIXNERIPEPHD QFERVX (PM

JLIXUH 3RSREQX+BUGZBORIHQW YV

6LQJOH SRLQW SDUDPHWHUV

JLIXUH +DUGZIRUMMWI HH DQG \BIDQIOPHH W RIUQW

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRUWGZDWH FRQILIXUDWLRQ

JLHOG Q

'"HVFULSWLRQ

'"HIDXOW YDO

X H

,GHQW L | XPEW URRI ADUGZDU
LQWHUQDO XVH
5DQJH RI 9DOXHV

«

HH®IDQ G YOROQ VR

1DPH

+DUGZDUH WDJ QDPH
YRU H[DP$OIIDXOW
/HQJIWK

«

,WHP 636

LQSXW

)RU H[DPSOH', 60RW

$OORRY QHKMWML®ZDUH WDJ WRRBAL BIWA LQSXW

2)) GHOD\

"HOD\ RQ VWDEOH VWDWH D
LV VHW WR RY)
5DQJH Rl 9DOXHYV

«

IWHU ZKLFK WKH K

DU G

21 GHOD\

'HOD\ RQ VWDEOH VWDWH D
LV VRW WRPV
SDQJH RI 9DOXHYV

«

IWHU ZKLFK WKH K

DU G

7LPH WDJ
VWDUW

JZQSH RI WDJ WLPHVWDPS (Y
HQG RI ILOWHULQJ WLPHVW
IDOXHHW 1R

'KBW FDQ EH ZLWK
DPS

VW

$XWR UHV

HWWR UHVHW KDUGZDUH WL
9DOXHV 1R <HV

)IRURP 21 WR 2))

" QYHUVH

,QYHKWURIZDUH WDJ
9DOXHV 1R <HV

1R

7DIDPH

ODQDWHY QDPH

+DUGZDUH WDJ FRQEIHFDUBRQ WR

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRUWGZDWH FRQILIXUDWLRQ
'RXEOH SRLQW SDUDPHWHUV

JLIXUH +DUGZIRUIWMWWHH DQG GCSROXHEIPH W/RIUQ/W

DU\

DU G
FWL

DU G

JLHOG Q '"HVFULSWLRQ '"HIDXOW YDOXH
! ,GHQW L | XPEW KRRY @ZDUH WD'HSHRBVIRW WDJ
LQWHUQDO XVH
5DQJH RI 9DOXHV  «
1DPH +DUGZDUH WDJ QDPH WHP '36
)RU H[DPSOH 3 ,WHP '36 °
IJHQIWK  «
" LQSXW 2¥HOORZV FRQQHFWLQJ KDUG|ZIIRJH WHDM WR ELQDU\
)RU H[DPSOH', 60RW
" LQSXW 2B0O0ORZV FRQQHFWLQJ KDUG|ZIIRVWH WHDW WR ELQE
)RU H[DPSOH', 60RW
 QWHUPHGLP®D\N RQ VWDEOH VWDWH DIWHU ZKLFK WKH K
GHOD\ | LV VHW WR -DPPHG ERWK LQSXWV DUH QRW D
PV
5DQJH RI 9DOXHV  «
2)) GHOD\| 'HOD\ RQ VWDEOH VWDWH DIWHU ZKLFK WKH K
LV VHW WR 2)) PV
5DQJH RI 9DOXHV  «

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRUWGZDWH FRQILIXUDWLRQ
21 GHOD\ | 'HOD\ RQ VWDEOH VWDWH DJIWHU ZKLFK WKH KDbUC
LV VHW WR 21 PV
5DQJH RI 9DOXHV  «
 QGHWHUPLQOMHRQ VWDEOH VWDWH DIWHU ZKLFK WKH KDPUG
GHOD\ | LV VHW WR 8QGHILQHG ERWK LQSXWV DUH DRWL
PV
5DQJH RI 9DOXHV  «
7LPH WDJJZQIH RI WDJ WLPHVWDPS (YHBW FDQ EH ZLWK|VW
VWDUW HQG RI ILOWHULQJ WLPHVWDPS
5DQJH RI SBIOXHR
' OQYHUVH |,QYHUW RI KDUGZDUH WDJ | 1R
5DQJH RI SBIOXHR
7DIDPH +DUGZDUH WDJ FRQIIHFDMIBRIQ WR
ODQDWHI QDPH

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VRUWGZDWH ERQILIXUDW
OXOWLSRLQW VWDWXYV

YJLIXUH

+DUGZD UWVIRLIDOQWL S R ISOW DVWPVHDWHXIW

JLHOG Q

'"HVFULSWLRQ

"HIDXYD/D XH

,GHQWLILFDWLRQ QXPEHU
LQWHUQDO XVH
5DQJH RI 9DOXHV  «

RIHISHIQGZDRE WDJ [2Q

1DPH +DUGZDUH WDJ QDPH WHP 036
)RU H[DPSOH 3,WHP 036 °
IJHQIWK  «

7\SH BHOHFW W\SH RI PXOWLSR /W @BMDW X V

5DQJH RI 9DOXHYV
%LQDU\
% &'

IURP 1 ELWYV

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRUWGZDWH FRQILIXUDWLRQ

*UD\

«

QSXW E

,QSXW E

LS OORZV FRRQMH RN LRXIOWLSR
WR ELQDU\ LQSXW
DWU H[DPSOH 6O0ORW y

LW VWWYW XV LWHP

" B6LJIQ

$O0ORZV FRQQHFWLQJ ELQ
PXOWLSRLQW VWDWXV VLJQ
)RU H[DBSRW '

DBW NVOSXW XVHG

GWDEOH GHOOD\ RQ VWDEOH VWDWH EHIRUH FKDQJLQJ WDJ
LQ PV
5DQJH RI 9DOXHV  «
7LPH WDJJZQIH RI WDJ WLPHVWDPS (YRBW FDQ EH ZLWK|VW
VWDUW HQG RI ILOWHULQJ WLPHVWDPS
5DQJH RI SBIOXHR
2ITVHW 2ITVHW YDOXH IRU FRQYHUVLRQ
5DQJH RI 9DOXHV  «
6FDOH 6FDOH YDOXH IRU FRQYHUVILRQ
5DQJH RI 9DOXHV  «
7DIDPH +DUGZDUH WDJ FRQMHFIIBRQ WR

ODQDWHY QDPH

6LQJOH FRPPDQG SDUDPHWHUYV

JLIXUH +DUGZDUH 7DVYYQNOHHFRRBDQG SDUDPHWHUV

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRUWGZDWH FRQILIXUDWLRQ

JLHOG Q

'"HVFULSWLRQ

'"HIDXOW YDO

X H

/RQJ SXO\

MRQJ SXOVH OHQJWK LQ VH
5DQJH RI 9DOXHV  «

FRQGV

6KRUW SX

KR UW SXOVH OHQJWK LQ
5DQJH RI 9DOXHYV «

PLOOLVHFRQGYV

7\SH

.l FRPPDQG JRW ZLMXXGXQNG
LW ZLOO EH RYHUULGGHQ Z
5DQJH RI 9DOXHV

3XOVH VKRUW

3XOVH ORQJ

3HUVLVWHQW

HRE QMREH KR UW
LWK WKLV W\SH RI

SX

,GHQW L IXPEWURRI EDUGZD U
LQWHUQDO XVH
5DQJH RI 9DOXHV  «

HH®IPQ G YOROQ VR

1DPH

+DUGZDQBPRPMDJ
JRU H[DPRSVHHP 63 &
/IHQJIWK «

,WHP&63

'2 RXWSXV\

NSOORZV FRQQHFWLQJ KDUG
JRU H[DPSOH'26 ORW

ZDRW WHODWU WR GLJL

W D (

QYHUVH

' QYHUW RI KDUGZDUH WDJ
5DQJH RI SBIOXHR

1R

7DIDPH

+DUGZDUH WDJ FRQEHFDUGR
ODQDWDI QDPH

Q0 WR

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YVRWEZDWH FRQILIXUDWLRQ
'RXEOH FRPPDQG SDUDPHWHUYV

JLIXUH +DUGZDUWI3IRIHQWQG GRXEOH FRPPDQG SDUDPHW

JLHOG Q

'"HVFULSWLRQ

'"HIDXOW YDO

X H

/RQJ SXO\

MRQJ SXOVH OHQJWK LQ VH
5DQJH RI 9DOXHV  «

FRQGV

6KRUW SX

BKR UW SX @QH OMLQIGMK H F R
5DQJH RI 9DOXHYV «

DGV

7\SH

1 FRPPDQG JRW ZLWK XQNG(
LW ZLOO EH RYHUULGGHQ Z
5DQJH RI 9DOXHYV
3XOVH VKRUW
3XOVH ORQJ
3HUVLVWHQW

)R X Q VRHU VKRG LQ H
LWK WKLV W\SH RI

SX

,GHQW L IXPEWURRI GWDGZDPQ
LQWHUQDO XVH
5DQJH RI 9DOXHV  «

@NSRQGVY RQ WDJ

1DPH

+DUGZDUH WDJ QDPH
JRU H[DPSOH 3 WHP '3& °
/IHQJIWK «

,2WHP '3&

'2 RXWSXV\

VSD)OPRZV FRQQHFWLQJ KDUG
JRU H[DPSOH'26 ORW

ZDRW WHOWU WR GLJL

W D (

'2 RXWSIXYV

ZDRW WHOWU WR GLJL

VSDORZV FRQQHFWLQJ KDUG

W D (

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YVBWGZDWH FRQILIXUDWLRQ
JRU HIDPSOH'26 ORW
' OQYHUVH | ,QYHUW RI KDUGZDUH WDJ | 1R
5DQJH RI XBIOXHR

7D1IDPH +DUGZDUH WDJ FRQUMHFIIGRQ WR
ODQDWHI QDPH

OXOWLSRLQW FRPPDQG

JLIXUH +DUGZDUW3IRLIDDOMWL S R L Q WD EPRPRHH V

JLHOG Q '"HVFULSWLRQ '"HIDXOW YDOXH
/IRQJ SXOVHRQJ SXOVH OHQJWK LQ VHFRQGV
5DQJH RI 9DOXHV  «
BKRUW SXOKRUW SXOVH OHQJWK LQ | PLOOLVHFRQGV
5DQJH Rl 9DOXHYV «

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRUWGZDWH FRQILIXUDWLRQ
7\SH JIFRPPDQG JRW ZLWK XQNQRZXQORH X®BHWQHG W\
LW ZLOO EH RYHUULGGHQ ZLWK WKLV W\SH RI|SX
5DQJH RI 9DOXHV
3XOVH VKRUW
3XOVH ORQJ
3HUVLVWHQW

' ,GHQWLILFDWLRQ QXPEHU RIHISHIQREIDVWUMH WDJ |2Q
LQWHUQDO XVH
5DQJH RI 9DOXHV  «
1DPH +DUGZDUH WDJ QDPH WHP 03&
)RU H[DPSOH 3,WHP 03& ~
IHQIWK  «

7\SH BHOHFW W\SH RI PXOWLSRLOMW. GRPPDQG
5DQJH Rl 9DOXHYV
%LQDU\

% &'
IURP 1 ELWYV

*UD\
"2 2XWSXWSEHLORZYV FRQQHFWLQJFROFADRIBMXOMWSRLQW
« LWHP WR ELQDU\ RXWSXW
'2 2XWSXW)RIWH[DPSOH 60RW '2
21TVHW 2ITVHW YDOXH IRU FRQYHUVLRQ
5DQJH RI 9DOXHV  «
21TVHW 2ITVHW YDOXH IRU FRQYHUVLRQ
5DQJH RI 9DOXHV  «
6FDOH 6FDOH YDOXH IRU FRQYHUVILRQ

5DQJH RI 9DOXHV  «
7DIDPH +DUGZDUH WDJ FRQMHFIIBRQ WR
ODQDWHI QDPH

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRUWGZDWH FRQILIXUDWLRQ
OHDVXUHPHQW SDUDPHWHUV

JLIXUH +DUGZDUW3IRHHWQG PHDVXUHPHQW SDUDPHWHLU

5DQJH RI 9DOXHYV
6LPSOH
,QWHJID\BWHG
,QWHJD\BWHG

JLHOG Q '"HVFULSWLRQ '"HIDXOW YDOXH

! ,GHQWLILFDWLRQ QXPEHU RIHSHQGAZDRE WDJ |[2Q
LQW KW®DO
5DQJH RI 9DOXHV  «

1DPH +DUGZDUH WDJ QDPH WHP 09
JRU H[DPSOH 39ROWDJH 8 °
IJHQIWK  «

$, LOSXW | SOORZV FRQQHFWLQJ KDUG|ZIIROM WHON WR DQDORJ
)RU H[DPSOH 6O0ORW $,

'"HDG EDQG7/WSBHR | PHD\XHIHP EQWG 6LPSOH

"HDG EDQ(

5&KIDMXIM RI PHDVXUHPHQW
PRUH WKDQ WKLV GHDG ED
WKHQ DOO FKDQJHV DUH VF
5DQJH RI 9DOXHV  «

LV VHQW LI WKH FKDQ
QG YDOXH ,I WKH YDO

QW

“HWKSSUHMIWMRYDOXH WR JHUR LI LW

UHDFKHV EHORZ WKLV

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRUWGZDWH FRQILIXUDWLRQ

5DQJH RI 9DOXHV  «
2ITVHW 2ITVHW YDOXH IRU FRQYHUVLRQ
5DQJH RI 9DOXHV  «
6FDOH 6FDOH YDOXH IRU FRQYHUVLRQ
5DQJH RI 9DOXHV  «
6FDOH RIIVA®WHWMRERRQYHUVLRQ /JLQHDU
5DQJH RI 9DOXHV
/ILQHDU
4XDGUDWLF
7DIDPH +DUGZDUH WDJ FRQMHFIIBRQ WR
ODQDWHI QDPH
6LQJOH FRXQWHU SDUDPHWHUYV
JLIXUH +DUGZDUH 7DJV WUHH DQG VLQJOH FRXQWHU SI
JLHOG Q '"HVFULSWLRQ '"HIDXOW YDO

$XWR UHV

HWWRPDWLFDOO\ UHVHW FR
DFFXPXODWLRQ SHULRG
IDOXHHW 1R

XPWHU YDOXH DIW

X H
HU

SHULRG SHULRG IRU ZKLFK DFFXRXERWURQ VKRXOC(
SURFHHGHG
5DQJH RI YDOXHV PLOQXWH « KRXUV

6HQG W\SH<HY¥FRXQWHU YDOXH LV VHOWHRQO\ RQ SHULR(

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRUWGZDWH FRQILIXUDWLRQ

I1RtFRXQWHU YDOXH LV VHQ
HYHU\ VHFRQG
IDOXHHW 1R

W RQ SHULRG HQG

9DOLG GH

ODONDEOH 21 GHOD\ EHIRUH |

5SDQJH RI 9DOXHYV « PV

DQ

QFUHDVLQJ WDJV Y¥DQ

 GHQWLILFDWLRQ QXPEHU RIHSDIQGZDRE WDJ

LQWHUQDO XVH
5DQJH RI 9DOXHV  «

1DPH +DUGZDUH WDJ QDPH WHP 6&7
JRU H[DPSOH 3&RXQWHU & [
IJHQIWK  «

" LQSXW | $OORZV FRQQHFWLQJ KDUG|ZIIRVWH WM WR GLJL
)RU H[DPSOH B60RW '

7D1IDPH +DUGZDUH WDJ FRQMHFIBRQ WR

ODQDWHY QDPH

'RXEBRXQWHU SDUDPHWHUYV

JLIXUH +DUGZDUH 7DGRXERHKOWERGC SDUDPHWHUV

JLHOG Q

'"HVFULSWLRQ

'"HIDXOW YDO

$XWR UHV

HWWRPDWLFDOO\ UHVHW FR
DFFXPXODWLRQ SHULRG
IDOXHHW 1R

XPWHU YDOXH DIW

2Q

WD

X H
HU

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRUWGZDWH FRQILIXUDWLRQ
,QYDOLG GH@D\ DIWHPDL@RURKLQSXWV QRW ZHQW WR
QRUPDO VWDWH 7DJV YDOXH LV QRW LQFUHDYHG
5DQJH RI 9DOXHV  « P\
3HULRG 3HULRG IRU ZKLFK DFFXPX®RWURQ VKRXOC
SURFHHGHG
5DQJH RI YDOXHV PLQXWH « KRXUV
BHQG W\SH<HYFRXQWHU YDOXH LV VHQWHRQO\ RQ SHULRG H
1RtFRXQWHU YDOXH LV VHQW RQ SHULRG HQG|DQ
HYHU\ VHFRQG
9DOXHW 1R
9DOLG GHIO®NDEOH 21 GHOD\ EHIRUH UQFUHDVLQJ WDJV YDC
5DQJH RI 9DOXHV  « P\
! ,GHQWLILFDWLRQ QWMEH 2 RONSRYGADRE WDJ
LQWHUQDO XVH
5DQJH RI 9DOXHV  «
1DPH +DUGZDUH WDJ QDPH WHR7
JRU H[DPSOH 3&RXQWHU & [
IJHQIWK  «
" LQSXW 2%HOORZV FRQQHFWLQJ KDUGZIIRWH WHDM WR GLJLWD
', LQSXW XVHG IRU 2)) FRXQWLQJ
)RU H[DBSRW 3
" LQSXW 2B00RZV FRQQHFWLQJ KDUGZIIRWH WHDVM WR GLJLWD
', LQSXW XVHG IRU 21 FRXQWLQJ
)RU H[DPSOH B60RW '
7DIDPH +DUGZDUH WDJ FRQMHFIIBRQ WR
ODQDWHI QDPH

m

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 57

8 VBYWZAHDMUI BURWRFROV

ODVWHU SURWRFROV

(&

FRQILIXUDWLRQ

&RPPXQLFDWLRQ SRUW SDUDPHWHUYV

JLHOG Q

'"HVFULSWLRQ

'"HIDXOW YDO

X H

JRU LQWHUQDO XVH

3RUW QDF

HDPH RI WKH SRUW DQG SU
)RU H[DPSOH 3&20 ,(& PI

RWREFR& PDVWHU S
DVWHU SURWRFRO’

URW

(QDEOHG

RIRVWWDEWHG RQ VIVWHP VW
9DOXIHRV <HV

DILRW X S

&RP SRUW

&RPPXQLFDWLRQ SRUW QXF

PERW DVVLIQHG

%DXG UDV

VBIHULDO SRUW EDXG UDWH
5DQJH RI YDOXHV

«

‘DWD ELW

V6HULDO SRUW GDWD ELWYV
ODOXH¥LWYV

6WRS ELW

WHULDO SRUW VWRS ELWYV
9DOXHYV ELWV

3DULW\

BHULDO SRUW SDULW\
9DOXHV 1RQH 2GG (YHQ

1RQH
ODUN 6SDFH

56 ORGH

XVHG VHULDO SRUWDUWD PBHW
LPSRUWDQW

, I XVHG WZR ZLGCBW P MKBREKOBEKY ZLUH

HU LV QRW

3DJHRI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

5DQJH RI YFDOXAVARVZLUHV

SHFRQQHKFWRZ RIWHQ WU\ WR UHFRQQHFW WR FRPPXQLFDW
SRUW LI WKHUH ZDV HUURU
5DQJH Rl YDOXNWFRQGYV

I1HW UHTXHDMWW WLPH EHIRUH VHQGLQJ QH[W UHTXHVW
5DQJH RI YDOXHV « PY

SRUW ORQLMKRUZ SRUW PRQLVYWRNURX ¥ \VIVRH P
9DOXIHRV <HV

/IRJ UDZ GDWRD UDZ FRPPXQLFDWLRQ GDWMINV
9DOXIHRV <HV

'‘DWD OLQN OD\HU SDUDPHWHUYV

JLHOG Q '"HVFULSWLRQ '"HIDXOW YDOKH
! JRU LQWHUQDO XVH
'DWD OLQN'MWPHOLQN OD\HU QDPH 1HZ 'DAW®OQN
JRU H[DPSOH 3)HHGHU

3DJHRI
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWADMUSURWRFROV
(QDEOHG R(@ NVBVDHMVRU GLVDEOHY GDWDROLQN RQ VWDUMW
9DOXHV 1R <HV
'‘DWD OLQN'DWD OLQN DGGUHVYV
DGGUHVV | 5DQJH RI YODOXHV
JUDRH ]H OD[LPXP IUDPH OHQJWK
5DQJH RI YDOXHYV « EYWHV
%URNHQ OULQREHU RI WGHWWHWHRLYHR LI WKH FRQQHFWLRQ
LV EURNHQ
5DQJH RI YDOXHYV «
SULRULW)\ 5HTXHVW GDWRQGOAHWH GNFFOKW LI PRUH
WKDQ RQH GDWD OLQN OD\HU H[LVWYV
5DQJH RI YDOXHYV «
&ODVV &R*XRWPDQ\ WLPHV UHTXHVW WKH VDPH GDWD OLQN
OD\HU LNWIOHDWH HMHIXWVW XQWLO
QR &0ODVV HYHQWYV RU &0DVV WLPHU H[SLUHYV
5DQJH RI YDOXHYV «
&ODVV 7ULPHRZ ORQJ UHTXHVW WKH VDPH GDWD OLQN OD)MHU
WKHUH LV &8OBWLPHYHQWR'W FKHFNHG
5DQJH RI YDOXHYV « PV
5HFRQQHKFWRZ RIWHQ WU\ WR UHFRQQHFW WR FRPPXQLUFDW
SRUW LI WKHUH ZDV HUURU
5DQJH RI YDOXNWFRQGV
$QVZHU WLPHRXWLPHRXW RI UHVSRQVH IURP FRQWUROOHG
GHYLFH
5DQJH RI YDOXHYV « PLOOLVHFRQGYV
$OORZ ( (QDEOHV RU GLVMEKQHRW (FRXHNHSRQOHG
GHYDODBH XIRV <HV
8VH 6 WDWXQDHOQHWY RU GLVDEOHV XVH SAHMWDW XV RI OLQN JUDF
EHIRUH 5HVHW /LQN LV VHQW
IDOXIHRV <HV
8VHU 'DWD6HWNW 8VHU 'DWD ZLWK FRQR4HYPDWLRQ UHTXHVW
FRQILUP IDOXIHRV <HV
8VH &8 (QDEWRVXVH 5HVHW &RPPXQLRDWLRQ 8QLW
IDOXIHRV <HV

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

B8VBESWLPHRBXYW 5HVHW &8 FRPPDQG LI QRXOMH D PRDUM WKDQ
WKLV WLRIHERZEWUDPHWHU KDV QR HIIHFW LI
38V&8" LVWDEDWHG
5DQJH RI YDOXHYV « PLQXWHYV
,JOQRUH )& (RDMEOHY WR LIJIQRUH ")& ELWLR

IDOXIHRV <HV
/IR KHDGHWURJ GDWD OLQN KHDGHU <HV
IDOXIHRV <HV
/IR $3QVZHURJ GDWD OLQN DQVZHU WLPHBXWWV WRH V\VWHP OF
7LPHRXW | 9DOXHV 1HYHU )LUVW WLRH $0zZD\V

$SSOLFDWLRQ OD\HU SDUDPHWHUYV

JLHOG Q '"HVFULSWLRQ '"HIDXOW YDOXH
! JRU LOQWHUQDO XVH
$SSOLFDW L@ OIDARBBWLRQ OD\HU QDPH| 1HZ $SSOLFDWLRQ(Q
QDPH YRU H[DP$6IGHU
(QDEOHG RMUYWOMWWRU GLVDEOHY DSSQRFDWLRQ OD\HU RQ \
IDOXIHRV <HV
&RPPRQ DG&RAPRQ DRERGGBBWD XQLW

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

«

5DQJH RI YDOXHV

*HQHUDO | &\FOH WLPH RI JHQHUDO LQWHUURJDWLRQ WR WK

,(QWHUURJDPRIRMQUROOHG GHYLFH
5DQJH RI YDOXHYV « VHFRQGYV

$XWR DGG $XWRPDWLFDOO\ DGGVY DOO GDWD SRLQWV UHFHL
*HQHUDO ,QWHUWRIDRALRQ QWMVBRQHMB
GHYLFH
IDOXIHRV <HV

5HFRQQHKFWRZ RIWHQ WU\ WR FRQQHFW WR UHPRWH DSSIOLF
$SSOLFDWLRQ LV FRQVLGHUHG FRQQHFWHG RQ
UHFHLYHG DQ\ DSSOLFDWLRQ GDWD IURP UHPRWH
GHYLFH
5DQJH RI YDOXHWHFRQGYV

7LPH &\FOH WLPH RI FORFN VI\QFKURQL]DWLRQ WR WKH

VIQFKURQLFRWWRIROOHG GHYLFH
5DQJH RI YDOXHYV « VHFRQGYV

'D\ RI :HHN,Q UHTXHVW ZLWK WLPHVWDPE XVH 'D\ RI :HHN EL
IDOXIHRV <HV

6XPPHU WLRHUHTXHVW ZLWK WLPHVWDPE XVH 6XPPHU WLPH
IDOXIHRV <HV

$O0ORZ <HY¥V\QFKURQL]H DOZD\V <HV

VIQFKURQL]IBYWLMNRBOGKURQL]H RQO\ LI 578 LQWHUQDO FORFN LV
VIQFKURQL]JHG

87& WLPH| ,Q UHTXHVWYV DQG UHVSRQVHNVXVH 87& WLPH
IDOXIHRV <HV

*HQHULF *HQHULF GDWD UHTXHVW UHIUHVK UDWH

FRPPDQG | 5DQJH RI YD®WXHV PV

/IR KHDGHURJ KHDGHUV RI IUDPHV LQ|SBHRWRFRO ORJ
IDOXIHRV <HV

/IR J 2 /IR FRQILIXUHG LQIRUPDWLRBRBVWVEMHFWY WR SURYV
ORJ
IDOXIHRV <HV

/IRJ2 QRW | /RJ QRW FRQILIJIXUHG SRLQWHWR SURWRFRO ORJ

FRQILJIJXUH

186D OXIHRV <HV

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YBYWZDUSURWRFROV
3RLQWYV

$SSOLFDWLRIRIOPWHUEKDMWQFK <RX FDQ PDQDJH KHUH VLJQDO!
DQG FRPPDQGV WRYRLRGWYRY FID@DREBOSRLRWWYXVH WKH IXQF
DSSOLFDWLRQ OD\HU WS8R EGWAL OVIRNGRN ZWERME GO GV PDQXDO
KHQFH FRPPDQGVY GRHVQIW LQFOXGH LQ *HQHSR DS RMRHEXR
ZKLFK \RX FDQ UXQ ZLWK ULJ KM GNRIXW I ENVRMNDREGX I/ @ROXHFAEQV X
SRLENWO H MW BBR®RW FRPPDQGV RARGROMENREHPRYH FRQQHFWLF
5HPRYH FRQQHFWLRQ WRRFRXUOPIQDIDORFNQEOHNVHPY KDYH NI
7KH\ ZLOO VLPSOLI\ DQG TKH. FNRHW 2DKIHH ZRUN ZLWK W

JLIXUH 3RLGW¥RBQX

JROORZLQJ ILEXUBWERBDBRX®WORI ZLQGRZ 7KH SDUDPHWHU\
(& SURWRFBRRSRWYHGEKH QH[W WDEOH

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

X H

'RXEOH
*HQHULF &RPPDQG

JLIXUH &UHOWHWDWXV SRLQW
JLHOG Q '"HVFULSWLRQ '"HIDXOW YDO
, (& 7\SH (& GDWD W\SH 7LPH 7DOBNGDJH
9DOXHYV DQG 7\SH
7LPH 7DJJHG OHVVDJH 7\SH DQG 7\SH
OHDVXUHPHQW 7\SH DQG |7\SH
OHDVXUHPHQW 7\SH
7LPH 7DJJHG OHVVDJH 7\SH DQG 7\SH

7\S

)XQFWLRQ

+HUH WKH IXQFWLRQ W\SH
SURWHFWLRQ HTXLSPHQW
IROORZLQJ SDUDJUDSK OLV
RI WKH IXQFWLRQ W\SHV
'LVWDQFH SURWHFWLRQ
2YHUFXUUHQW WLPH SU
7UDQVIRUPIHUHQWLDO S

Rl WKH HPSOR\HG
"DQ EH GHILQHG 7
WV WKH PHDQLQJ

RWHFWLRQ
URWHFWLRQ

/ILQH GLITHUHQWLDO SUR

WHFWLRQ

KH
RI V

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

*HQHULF IXQFWLRQ W\S

*OREDO IXQFWLRQ W\SH
)RU D FRPSOHWH OLVW RI
UHIHU WR WKH ,(QRUP
5DQJH RI YDOXHV

)OO IXQFWLRQ W\SH

)XQFWLRQ
,QFUHPHQ

8VHG RQO\ IRU FRQILIJXQOBX
WWDWXV SRLQW IXQFWLRQ
LQFUHPHQWHG E\ VHW YDO

LRQ S$IWHU DGGLQ
ZLOO EH DXWRPDW
X H

_ QIRUPDW

LRIQUH WKH LQIRUPDWLRQ Q
5DQJHV IRU LQIRUPDWLRQ
GLUHFWLRQ
6\WWHP IXQFWLRQV
6WDW XV
ORQLWRULQJ
(DUWK IDXOWV
BKRUW FLUFXLWYV
$XWRPDWLF UHFORYV
OHDVXUHG YDOXHYV
*HQHULF IXQFWLRQV
5DQJHV IRDWORRUQXPEHUYV
GLWHR Q
6\WWHP IXQFWLRQV
*HQHUDO FRPPDQGYV
*HQHULF IXQFWLRQV
)RU D FRPSOHWH OLVW RI
SOHDVH UHIHU WR W®&R U P&
5DQJH RI YROXHV

XPEHU FDQ EH VSH
DXPEHUV LQ PRQLW

LQJ

LQ FRQWURO

)OO LQIRUPDWLRQ

,QIRUPDW
L QFUHPHOQ

L&OHG RQO\ IRU FRQILJXUDMW
WWDWXV SRLQW IXQFWLRQ
LQFUHPHQWHG E\ VHW YDO

LRQ S$IWHU DGGLQ
ZLOO EH DXWRPDW
X H

,QGH]J

3DUDPHW HDWQ YW RHDHALW K
OHDVXUHPBAW DQG 7\SH

«

(& 7\SH

5SDQJH RI YDOXHV

AV

LFLC

FLI
RU

QXF

LFLC

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

,QGH[ ,QF

USIRHHUNDGGLQJ QHZ SRLQW

DXWRPDWLFDOO\ LQFUHPHQWHG E\ VHW YDOX

,QGH[ ZLOO EH

*»1 *URXS

*HQHULF GHQWLILFDWLRQ
5DQJH RI YDOXHV

«

1XPEHU *URXS

* 1 (QWU\

*HQULF , GHQWLILFDWLRQ 1
5SDQJH RI YDOXHYV

«

XPEHU (QWU\

7LPHU

7KLV SDUDPHWHU LV UHOH)
7LPH 7DJJHG OHVVDJH
'RXEOH ,l UHFHLYHG YDOX
WLPHWWVYWR QRW JHUR LW
WLPH DQG LI VRPH GDWD F
LJQRUHG

5DQJH RI YDOXHYV
XVHG

«xtQRWHF

7\SH

DQW RQO\ LI ,(& 7
DQG 7\SH

H LV LQWHUPHGLDV

ZLOO EH GHOD\HG

KDQJH RFFXUV LW 3

HFRQGV

7LPHU 2))

7KLY SDUDPHWHU LV UHOH)
7LPH 7DJJHG OHVVDJH 7\SH
'RXEQIHUHFHLYHG YDOXH LV
WR QRW JHUR LW ZLOO EH
VRPH GDWD FKDQJH RFFXU
5DQJH RI YDOXHYV «*QRWHE
XVHG

DQW RQO\ LI ,(& 7
DQG 7\SH

2)) DQG WLPHU LV

GHOD\HG IRU VHW

/ LW ZLOO EH LJQR

HFRQGV

1

7LPHU 21

7KLY SDUDPHWHU LV UHOH)
7LPH 7DOBNE8DJH 7\SH DQ
'RXEOH ,Il UHFHLYHG YDOX
WR QRW JHUR LW ZLOO EH
VRPH GDWD FKDQJH RFFXU
5SDQJH RI YDOXHYV «*QRWHE
XVHG

DQW RQO\ LI ,(& 7
5 7\SH
H LV 21 DQG WLPHU
GHOD\HG IRU VHW
/ LW ZLOO EH LJQR
HFRQGV

7LPHU

7KLV SDUDMHDMIYD QW RQO\
7LPH 7DJJHG OHVVDJH 7\SH
'RXEOH ,| UHFH RGHGV M e}
WLPHU LV VHW WR QRW ]JHU
WLPH DQG LI VRPH GDWD F

Ll ,(& 7\SH LV
i DQG 7\SH
N DLW HL

R LW ZLOO EH GH(
KDQJH RFFXUV LW 3

LJQRUHG

H

SH

VH I

IR L
rLO

SH

W LF
UH(

SH

W LF
UH(

DD\
’LO

3DJH RI
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(QLOLW 578 VBYWZA DU HSURWRFROV

SDQJH RI YDOXHV G¥%+*QRWHFRQ
XVHG
&KDQJB WR (& SURWRARDMIXQYO OB @RMKHFNHG

GRXEOH SRLQWV ,I \RX ZD(
VLIQDO LQ XSSHU GLUHFRWU

(& VODYH SURWRFRPV \RX PXVW

FKHFN WKLV FKHFENER]
O9DOXHV &KGFKHHFEN H G

W WR XVH VLQJOH| SR
RQ ,(&

$XWR UHV

H (& GDWD 7\SH DUH

\B/Q IPFOA/ANHIG

VLIQDOV ZKLFK PHDQV WKDW VODYH GHYLFH WU

RQO\ VWDUW RI VLIQDO EX

W QHYHU WUDQVPLWYV

RI'LW ,Q WKLV FDVH \RX PXVW FKHFN WKLV FKHF

9DOXHV &KHFNHG 8QFKHFNHG

QYHUW ' QYHUVLRQ RI VLJQDOV 7\SHSQBRI® G \SH
9DOXHV &KHFNHG 8QFKHFNHG

21TVHW 1HZ YDOXH 20G YDOXH | 2IIVHW 6FDOH

6FDOH 211VHW

2ITVHW

JROORZLQVKRIXUMKHVORBXQRIV DQG FRPPDQGV <RX FDQ® XMH
FRPPDQG SRLQAM OHFEXV FIMY\ ZRQ®@ WKHQ HGLW LW ZLWK NH\ER

JLIXUH /LVW RI VWDWXV SRLQWYV

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

&ROXPQV BXKYWRZWHRED VHIWMN DBRXQW FRQILJIXUDWLRAH S DIUMDHP HA
&DX¥HOO VKWZRIHBOWD IURP FRQWUROOHG GHYLFH

X H

*HQHUDO &RPPDQG

*HQHUBPPD QG '"RPOREPGHR VHG
*HQHUDO &R PPD QIG/GIUKIMKH
URZ

JLIXUH &UHDWH QHZ FRARIERZ SRLQW
JLHOG Q '"HVFULSWLRQ '"HIDXOW YDO
(& 7\SH (& GDWD W\SH *HQHUDO &RPPDQ
9DOXHYV

URP WR
GUH) D

G)

)XQFWLRQ

+HUH WKH IXQFWLRQ W\SH
SURWHFWLRQ HTXLSPHQW
IROORZLQJ SDUDJUDSK OLV
RI WKH IXQFWLRQ W\SHV
)RU D FRPSOHWH OLVW RI
UHIHU WR WKH ,(QRUP
5DQJH RI YDOXHV

Rl WKH HPSOR\HG
"DQ EH GHILQHG 7
WV WKH PHDQLQJ

)OO IXQFWLRQ W\SH

KH
RV

)XQFWLRQ
,QFUHPHQ

8VHG RQO\ IRU FRQILJXUDMW
WRPPDQG IXQFWLRQ ZLOO
LQFUHPHQWHG E\ VHW YDO

LRQ S$IWHU DGGLQ
EH DXWRPDWLFDOQC
X H

)\

_ QIRUPDW

LRIQUH WKH LQIRUPDWLRQ Q
5DQJHV IRU LQIRUPDWLRQ
GLUHFWLRQ

DXPEHUV LQ PRQLW

XPEHU FDQ EH VSH

FLI
RU

3DJH RI
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(QLOLSWVRIWEDUWHU SURWRFROV
5DQJH RI YDOXHV  «
' QIRUPDWL&WHG RQO\ IRU FRQILJXUDWLRQ $IWHU DGGLQJ Q
,QFUHPHQWRPPDQG IXQFWLRQ ZLOO EH DXWRPDWLFDOQ\
LQPBIYWHG E\ VHW YDOXH

21TVHW 1HZ YDOXH 20G YDOXH | 21IVHW 6FDOH
6FDOH 211VHW

21TVHW

QYHUW ,QYHUVLRQ RI VLJQDOV 7\SHLIRDQG 7\SH

IDOXIHRKHYV

JLIXUH /LVW RI FRPPDQGYV

,Q WKH &RPPDQG SRLQWV ZLQGR 2WIDIXMP LMW H & EFER® PLKRE ©
UHVSRQVH IURP FRQWUROOHG GHYLFH

OHDVXUHG LQIRUPDWLRQ FRHIILFLHQW FDOFXODWLRQ

6RPHWLPHV LW LV KDUG WR XQGHUVWDQG KRZ 6FDBBVXIHPHK

ORVW RI UiREDWX URMWPDHIMRQ XVH FRHIILFUHQWMW LV DFFRUGLC
VWDQGIDIIEOO QDPH LW &2)

$FFRUQRQJ VWDQGDUG PBDDMXDEBHREARWW DQJH WIRR P

6FDOH, ,QRP &2)

6FDOH8 8QRP &2)

6FDOH8/ 8QRPL&2)

6FDOH3 ,QRP 8QRP &2)

6FDOH4 ,QRP 8Q&RIP &2)
S5HPHPEHU LI \RROWWMW NQOHRW WRRIQY \RR ZD WU & \J D N IVARRR Q

3DJH R
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(QLOLW 57
(&

8 VRVWZADWUSURWRFEROV
FRQILIXUDWLRQ

&RPPXQLFDWLRQ SRUW SDUDPHWHUYV

JLHOG Q

'"HVFULSWLRQ

'"HIDXOW YDO

X H

JRU LQWHUQDO XVH

3RUW QDF

HDPH RI WKH SRUW DQG SU
JRU H[DPSOH 3&2®PDVY&HU ¢

RMWRFR& PDVWHU S
SURWRFRO’

URW

(QDEOHG

RIRVWOHOQWEOHG RQ V\VWHP
9DOXIHRV <HV

YRWDUWXS

ILVWHQ Of

R&ERIPPXQLFDWLRQ SRUW ZER
ZLOO QRW PDNH DQ\ WUDQ
WHVWLQJ SURSRVHV 9DOX

@ARQO\ UHFHLYH G
VPLWV 8VH RQO\ IR
HY 1R <HV

DWD

&RP SRUW

&RPPXQLFDWLRQ SRUW QXF

PERW DVVLIQHG

%DXG UDV

VBIHULDO SRUW EDXG UDWH
5SDQJH RI YDOXHV

«

'‘DWHL WYV 6HULDO SRUW GDWD ELWYV
9DOXHYV

6WRS ELWVHULDO SRUW VWRS ELWYV
9DOXHYV

3DULW\ 6HULDO SRUW SDULW\ 1RQH

9DOXHV 1RQH 2GG

(YHQ

ODUN ©6SDFH

3DJH RI
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(QLOLW 57

8 VBYWZAHDMUI BURWRFROV

56 ORGH

XVHG VHULDO SRUWDUWD PBHW
LPSRUWDQW

.| XVHG WZR ZLGEW P VKRR W®BCEY ZLUH

HU LV QRW

5DQJH RI YDOXHV )RXU ZLUHV 7ZR ZLUHV

SHFRQQHHKWRZ RIWHQ WU\ WR FRQQHF

LI WKHUH ZDV HUURU
5DQJH RI YDOXHV « VH

W WR FRPPXQLFDWLRQ

FRQGYV

1H[W UHT

X HDUW/ WLPH EH IQRRUMW VUHI X HQ

5DQJH RI YDOXHV « PV

WV

"DWD OLQ
DGGUHVV

NDWD OLQN OD\HU DGGUHV\
BIDEJH RI YDOXHV  « E\W

VLIH LQ E\WHYV

HV

3RUW PRQ

IBKRE SRUW PRQLWRU RQ V
9DOXIHRV <HV

VIRHP VWDUWXS

IRJ UDZ G

DWDUDZ FRPPXQLFDWLRQ G
9DOXIHRV <HV

DAY

'‘DWD

OLQN OD\HU SDUDPHWHUYV

JLHOG Q

'"HVFULSWLRQ

'"HIDXOW YDO

X H

3DJH RI
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(QLOLW 57

HIUVYBYWAHDMUSURWRFROV

JRU LQWHUQDO XVH

'DWD OLQN'DWPHOLQN OD\HU QDPH 1HZ 'DWD /LQN
JRU HIDPSOH 3:0HDVXUHPHQWV GDWD FRQWURWOOH
(QDEOHG R(@ NVMB/O®HMWVRU GLWVOE UMD GWWDROLQN
IDOXIHRV <HV
'‘DWD OLQN'DWD OLQN DGGUHVYV
DGGUHVV | 5DQJH RI YDOXHYV
« LI 'DWD @MHNIW&AY VHW WR
« LI 'DWD OLQN DGGUHVY OHQJWK LV VHW WR
, | 'DWD OLQN DGGUHVY OHQJWK LV VHW WR W K L
SDUDPHWHU LV QRW XVHG
&27VL]H &DXVH RI WUDQVPLVVLRQ VL]H
5DQJH RI YDOXHV « E\WHYV
&$$VLIH &RPPRQ DGGUHVYV VL]H
5DQJH RI YDOXHV « E\WHYV
JUDPH VL]HOD[LPXP IUDPH OHQJWK
5DQJH RI YDOXHV « EYWHV
%URNHQ QUAREHU RI UHWULHV FRR) GHMWHILRPQ QH LI WKH
LV EURNHQ
5DQJH RI YDOXHV «
SULRULW)\ 5HTXHVW GDWRQOAHWH GANFFOQKQW LI PRUH
WKDQ RQH GDWD OLQN OD\HU H[LVWYV
5DQJH RI YDOXHV «
&ODVV &R*XRWPDQ\ WLPHVY UHTXHVW WKH VDPH GDWD OLQN
OD\HU LI WKHUH LA KBDONYW HXYQVQIWWDV
QR &0DVV HYHQWYV RU &0DVV WLPHU H[SLUHYV
5DQJH RI YDOXHV «
&ODVV 7LPHRZ ORQJ UHTXHVW WKH VDPH GDWD OLQN OD\HU
WKHUH LV &OBWVLPHYIHWQ®WRW FKHFENHG
5DQJH RI YDOXHV « PV
5HFRQQHFWRZ RIWHQUWRRQ®RFW WR|FRPPXQLFDWLRQ

SRUW LI WKHUH ZDV HUURU
SDQJH RI YDOXNHWFRQGV

3DJH RI
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(QLOLW 578 VBYWZA DU HSURWRFROV

$QVZHU WLPHRXWLPHRXW RI UHVSRQVH IURP FRQWUROOHG

GHYLFH

5SDQJH RI YDOXHV

«

PLOOLVHFRQGYV

$OO0ORZ ( (QDEOHV RU GLVDEOHYV (

GHYLFH

9IDOXIRV <HV

UKWHSRQVH IURP FRQWUT

8VH 6WDWXQODHOQMWY RU GLVDEOHV XVH SHWDW XV RI OLQN |JUDF

EHIRUH 5HVHW /LQN LV VHQW
9DOXIHRV <HV

8VHU 'DWD6AHWNWX 8VHU 'DWD ZLWK FRQRIHYVPDWLRQ UHTXHVW
FRQILUP 9DOXIRV <HV

/IRIKKHDGHU/RIGDWIDRND GHU

9DOXIHRV <HV

<HV

/IR $QVZHURJ GDWD OLQN DQVZHU WLPHBXWVWV MWPRH VA\VWHP OF

7TLPHRXW | 9DOXHYV

1HYHU )LUVW WLRH $0zD\V

3DJH RI
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(QLOLW 578 VBYWZA DU HSURWRFROV
$SSOLFDWLRQ OD\HU SDUDPHWHUYV

JLHOG QO

'"HVFULSWLRQ

'"HIDXOW YDC(

DX H

JRU LQWHUQDO XVH

$SS O L FODWPL

RESSOLFOVDINRQD\HU QDPH

JRU HIDPSOH B:0HDVXUHPHQ

IHBZSSOLFDWLRQ
WV GDWD FRQWUI

ROC

(QDEOHG R

R(YYBPOUMNV R D SELV/ICAHMWWRQU W| 1R

9DOXIHRV <HV

3DJH RI
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(QLOLW 578 VBYWARMURSRR OV

&RPPRQ DGG&RPPRQ DGGUHVYVY RI GDWD XQLW

5DQJH RI YDOXHV «

2ULJLQDWR

WULJLQDWRU
5DQJH Rl YDOXHV  «

2EMHFW DG

GUHW\WRNVNLHRUPDWLRQ REMHFW DGGUHVYV
5SDQJH RI YDOXHV «

2EMHFW DG

REMMM-W DGGUHVYV VWUXFWX B WVKRZX¥FWRUAKDW |

VWUXFWXUHLQIRUPDWLRQ REMHFW DGGUHVY LV HQWHUHG L

FRQILIXUDWLRQ
5DQJH RI YDOXHV
8QVWUXFWXUHG
BWUXFWXUHG
BWUXFWXUHG
BWUXFWXUHG
BWUXFWXUHG

$XWR DGG

$XWRPDWLFDOO\ DGGV DOO|GBWD SRLQWYV UHFH
*HQHUDO  QWHUURJDWLRQ WR WKH FRQWURQOH
9DOXIHRV <HV

$OORZ VDPI

A$QORZ WR HOQYRUPDPHMLRQ RENMRFW DGGUHVYV
IRU VWDWXV DQG FRPPDQG SRLQWYV
9DOXIRV <HV

&\FOLF VWD

UWYQH[W F\FOLF RSHUDWLRQ<WNVPH LV FDOFXODDYV
WKH HQG RI RSHUDWLRQ
1RtQH[W F\FOLF RSHUDWLRQ WLPH LV FDOFXOQDW
WKH VWDUW RI RSHUDWLRQ
IDOXIHRV <HV

%2 ,2% &0D

VMQIRUPDWLRQ REMHFW DGGUH¥QYRRN EXHEU RYHU
&ODVV
5SDQJH RI YDOXHV

%2 ,2% &0D

VMQIRUPDWLRQ REMHFW DGGUH¥QYRRN EXHEBU RYHU
&ODVV
5SDQJH RI YDOXHV

DLW &27
WHUPLQDW

‘DLW UHVSRQVH RI DFWLYDWkERQ WHUPLQDWLRQ
 BRLQWYV

3DJH R
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(QLOLW 578 VBYWADMUSURWRFROV
IDOXIHRV <HV

8VH &B7% (QDEOHV WR XVH FRPPDQGV|ZRWK WLPHVWDRS
IDOXIHRV <HV
7TLPHR&W 7TLPHRXW IRU LQWHUURJDWLRQ FRPPDQGYV
5DQJH RI YDOXHYV « VHFRQGYV

5HFRQQHFW ,I| DSSOICHDWURLY QRW FRQQHFWHG KRZ RIWHQ W
VHQG VWDWLRQ LQWHUURJDODWLRQ FRPPDQG
5DQJH RI YDOXHYV « VHFRQGYV

, QWHUURJDWLMRQH WLPH RI *HQHUDO |[|QWHUURJDWLRQ| W
JHQHUDO FRQWUROOHG GHYLFH

SDQJH RI YDOXHYV « VHFRQGYV
, QWHUURJDWARQHIWRRSE RI *URXS L QWHUURGLWDR QHGR* WK X SF
« GHYLFH , QWHUURJDWLRQ
SDQJH RI YDOXHYV « VHFRQGYV
3DJH RI
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(QLOLW 578 VBYWZA DU HSURWRFROV

D X F

ROW

,QWHUURJD

WFIRRQQW UIRFYOEH G GH Y LF H

JLHOG QD "HVFULSWLRQ "HIDXOW YD
7LPHRXW 7LPHRXW IRU &RXQWHU ,QWHUURJDWLRQ UHT
5DQJH RI YDOXHWHFRQGYV
&RXQWHU | &\FOH WLPH RI &RXQWHU ,QWHGURDEWHR Q& R/}
,QWHUURJDWIRRQWUROOHG GHYLFH ,QWHUURJDWLRQ
JHQHUDO 5DQJH RI YDOXHV  « VHFRQGYV
&RXQWHU | & FOH WLPH Rl &RXQWHWROQMKHGURDEW HR Q& RU

,QWHUURJDWLRQ

(ROX

« 5DQJH RI YDOXHV « VHFRQGYV
7TLPHREBW 7LPHRXW IRU FORFN V\QFKURQL]DWLRQ
5DQJH RI YDOXHV « VHFRQGYV
3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

$O0ORZ

VIQFKURQL]

<HYV\QFKURQLJH DOZD\V
DWA\RQFKURQLSH8RQMW HU QD
VIQFKURQL]HG

D

<HV
FORFN LV

9DOXIHRV <HV

&ORFN &\FOH WLPH RI FORFN VI\QFKURQL]DWLRQ WR |WE
VIQFKURQL]DF'WDRVQU ROOHG GHYLFH
5DQJH RI YDOXHV « VHFRQGYV
87& WLPH (QDEOHV WR XVH 87& WLPH LOQHVHTXHVWYV DQG
UHVSRQVHV
IDOXIHRV <HV
'D\ RHHN ,Q UHTXHVW ZLWK WLPHVWDRR XVH 'D\ RI :HHN |

6XPPHU WLI

PHQ UHTXHVW ZLWK WLPHVWD
9DOXIHRV <HV

AR XVH 6 XPPHU W

LF

$SFTXLVLWLE

ROVEHIDNXLVLWLRQ GHOD\ EF
VIQFKURQL]DWLRQ &B&'B1$
9DOXIHRV <HV

B

IIRRUH VHQGLQJ F(

DRI

TLPHRXW 7LPHRXW IRU GHOD\ DFTXLVILWLRQ
5DQJH RI YDOXHV « VHFRQGYV
8VHRWHVW | 8VH WHVW IUDPH IRUPDW &B %6B/7 $B

9DOXIHRV <HV

&B76B7$B | 9DOXIRV <HV

7THVW &\FOH WLPH RI WHVW IUDPH| 7IGLW3PUBEHW H
XVHG 2KMW®IVW |DDRHIRWH® R
5DQJH Rl YDOXHV  « VHFRQGV

)% 3 J)LIHG WHVW ELW SDWWHUQ
5DQJH RI YDOXHV  «

7LPHR&W 7LPHRXW IRU WHVW FRPPDOQG
5DQJH RI YDOXHV  « VHFRQGV

7LPHRXW 53 7LPHRXW IRU UHVHW SURFHNVV
5DQJH Rl YDOXHAHFRQGYV

(QDEOHG (QDEOHV ILOH WUDQVIHU IXQFRVLRQ

LU RQ FRQ

QHHFWHVW GLUHFWRU\ DIWHU
9DOXIHRV <HV

FRQQHFWLRQ VW

D

3DJH RI
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(QLOLW 578 YVBYWADU HURWRFROV
5HFHLYH ILOHWHU UHFHLYH OLVW RI ILOHAR GRZQORDG DOO
FRQWUROOHG GHYLFH
IDOXIHRV <HV
6HIJPHQW V[LPHJIJPHQW VL]H WR XV#+VHQPH/QW WUDQVIHU
VLIH LV FDOFXODWHG IURP PD[ IUDPH OHQJWK
VHIPHQW VL]H SOXV KHDGHUV LV PRUH WKDQ PI
IUDPH OHQJWK VHJPHQW VL]H ZLOO EH FDOFXO
I URP PD[ IUDPH OHQJWK
5DQJH RI YDOXHV « E\WHYV
/IR KHDGHU /RJ DSSOLFDWLRQ OD\HU KHDBGNU
9DOXHV 1R <HV

IRJ 2 /IRLQIRUPDWLRQ REMHFWYV | <HV
9DOXHV 1R <HV
/IRJ ,QRW /IRIQRW FRQQIRUPBWLRQ REMHNWYV

FRQILIXUHGO9DOXHV 1R <HV

3RLQWYV
JROORZLQJ ILEWDERLQRZY RI ,(& SURWRFRO

JLIXUH (& 6WDBRKMQWY WDEOH

JLIXUH (& &GRPPDOBLQWY WDEOH

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YBYWZDUSURWRFROV

JROORZLQJ ILERUHBRKRHZ GDWD SRLQWSURS&RFRO <RX FDQ
IXQFWASRQFUHPHQW E\ \RRAHHD WROFMROQH. BRULIYWYV ZLWK LQIR
LQ LQWHUYDO DQG <RX FDQ FRQILJXUQF KIDUDOW SZRSL QQF |
YDOXH TKRI QFRRO ISFANEXWWRQ DQG LQ WKLV FDVH LW ZLOO QR
FRQILIXUH LQIRUPDWLRQ DGGUHVV ZLWK PR RV\IR ¥ @ILONDV J H

JLIXUH $GG QHZ GDWD SRLQW ,(&

JLHOG Q "HVFULSWLRQ "HIDXOW YDOXH
(& 7\SH | ,(& GDWD W\SH 6LQJOH 3RLQW
9DOXHV
6LQJOH SRLQW
'RXEOH SRLQW
6WHS SRVLWLRQ
%LW VWULQJ RI  ELWYV
OHDVXUHG YDOXH QRUPDOL]HG YDOXH
OHDVXUHG YDOXH VFDOHG|YDOXH
OHDVXUHG YDOXH VKRUW IORDWLQJ SRLQW YDO?
23 +HUH WKH LQIRUPDWISRIG LDGKE®HVY FDQ EH
5DQJH RI LQIRUPDWLRQ DGGUHVV GHSHQGV IURP
$SSOLFDWLRQ OD\HU SDUDPHWHU ,QIRUPDWLRQ |
DGGUHVV OHQJWK
5DQJH RI YDOXHV  «
2% ,QFUHPSIQMAU DGGLQJ QHZ SRLQW ,2%$ ZLOO EH
DXWRPDWLFDOO\ LQFUHPHQWHG E\ VHW YDOXH

21IVHW

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

6FDOH 1HZYDOXH 20G YDOXH PITVHW 6FDOH
21IVHW 21IVHW
,QYHUW ,OQYHUVLRQ RI VLJQDOV 7\SHLRDQG 7\SH
IDOXIHRV <HV
JLIXUH $GG QHZ FRPPDQG SRLQWYV ,(&
JLHOG Q '"HVFULSWLRQ '"HIDXOW YDOXH
(& 7\SH (& FRPPDM\GH 6LQJOH &RPPDQG
9DOXHYV
6LQJOH FRPPDQG
'RXEOH FRPPDQG
5HIXODWLQJ VWHS FRPPDQ|G
6HWSRLQW QRUPDOL]HG FRIPPDQG
6HWSRLQW VFDOHG FRPPDQG
6HWSRLQW VKRUW IORDW FRPPDQG
%NVNWULQJ FRPPDQG
, 23 +HUH WKH LQIRUPDWLRQ DGGUHVY FDQ EH VSHF
5DQJH RI LOQDRAUPDHWIMRR QHSHQGYV IURP
$SSOLFDWLRQ OD\HU SDUDPHWHU ,QIRUPDWLRQ F
DGGUHVV OHQJWK
5DQJH RI YDOXHV «
2%  QFUHPSHIOWMHU DGGLQJ QHZ SRLQW ,2% ZLOO EH
DXWRPDWLFDOO\ LQFUHPHQWHG E\ VHW YDOXH
21IVHW

3DJH RI
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(QLOLW 578 VBYWZA DU HSURWRFROV

6FDOH 1HZ YDOXH 20G YDGBXWDAOH2IIVHW

21IVHW 21IVHW

,QYHUW ,QYHUVLRQ RI FRPPDQG 1R
IDOXIHRV <HV

(& FRQILIXUDWLRQ

&RPPXQLFDWLRQ SRUW SDUDPHWHUYV

J)LHOG Q '"HVFULSWLRQ '"HIDXOW YDOXH
! JRU LOQWHUQDO XVH
SRUW QDPHRUW QDPH 1HZ (& PDVWHU SURW
JRU H[DPSOH P3OWHU ’

(QDEOHG R@MBOMHMWRU GLVDEOHY FRRARQLFDWLRQ SRUW RQ
IDOXIHRV <HV
(WKHUQHW : BRIV (WKHUQHW SRUW WR $OWVH(TRU FRQQHFWLR
VHUYHU

ODOXHVY7#0@+ (7+ (7(7+
6HUYBDPH RIDPH ,BY DGGUHVV RI WKH KRVW
, 3
7&3 RBUW 7&3 SRUW

5DQJH RI YDOXHV «
5FHGXQGDQFQDEOHVY RUHAXQPEDAW FRPRRQLFDWLRQ
HQDEOHG| 9DOXIHRV <HV

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 57

8 VBYWZAHDMUI BURWRFROV

(WKHUQHW 5$IRBX\ GDKHU QHW SRUW WR[%OH IR FRQQHFW[LRQ
VHUYHU
O9DOXHV $0O0 (7+ (7+ (7+ (7+

6HUYHPH ROPH,RY DGGUHYNGXIQ®&RR@N

.3

7&3 RBUW 5HGXQBG&EBQRSR UW
5DQJH RI YDOXHV «

7&3 .HHS $0O&IHHHS $TRORM VHW ORZ YDOXHV EHFDXVH
LW ZLOO DGG RYHUKHDG WR FRPPXQLFDWLRQ
5DQJH RI YDOXHV « PLOOLVHFRQGYV
+tGLVDEOHG

7&3 1R GHOBWS 1R GHOD\ GLVDEOHV WKHR1DJOH $OJRULWKP
IDOXIHRV <HV

&RQQHFW/| +RZ ORQJ WRRZDQMFWRURQ HVWDEOLVKPHQW

7LPHRXW | 5DQJH RI YDOXH « VHFRQGYV

5HFRQQHFW WKH FRQQHFWLRQ LV BEURNHQ F\FOH WLPH
UHFRQQHFWLRQ
5DQJH RI YDOXHV VHFRQGYV

IH[W UHT)

XHOIMW WLPH EHIRUH VHQGLQ
SDQJH RI YDOXHRN

«

J QH[W UHTXHVW

SRPRQLW I

ROKRZ SRUW PRQLWRU RQ V\
9DOXIHRV <HV

VVRHP VWDUWXS

/IRJ UDZ G

DNRD UDZ FRPPXQLFDWLRQ G
9DOXIHRV <HV

DIV

3DJH RI
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(QLOLW 57
'DWD

8 VBYWZAHDMUI BURWRFROV
OD\HU SDUDPHWHUYV

V RG

JLHOG QD| '"HVFULSWLRQ '"HIDXOW YDOXH

! JRU LOQWHUQDO XVH

'DWD QDeN'DWD QRPN 1HZDWD OLQN
JRU[DPSTHN DB 'OLQN

(QDEOHG R@VBRMHWWRU GLVDEOHV FRRARQLFDWLRQ SRUYV
IDOXIHRV <HV

7 $FNQRZOHGJHPXWW WLPH
5DQJH RI YDOXHV VHFRQGYV

7 $FNQRZOHGJHPXWQW WLPH
5DQJH RI YDOXHV VHFRQGYV

7 &ERQQHFWLRQ WHVW WLPHRXW
5DQJH RI YDOXHV VHFRQGYV

N OD[LPXP QXPEHU RI XQDFNQRZOHGJPHQWYV
$'38V
5DQJH RI YDOXHV

Z OD[LPXP QXPEHU RI UHFHLYHG $'38V IRU
DFNQRZOHGJPHQWYV
5DQJH RI YDOXHV

1R IUDPH |, &KDQJH EHKDYDRH R 1RW XVHG
9DOXHV 1RW XVHG 6HQG 6723 '7 'LVFRQQHFV

1R IUDPH |, 7LPHRXW RI1 , IUDPH

WLPHRXW| 5DQJH RI YDOXHYV VHFRQGV

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

&RPPRQ &RPPRQ DGGUHVV VL]H
DGGUHVYV VolORJH RI YDOXHYV « E\WHV

&DXVH RI| &aDXVWBDQVPLVVLRQ VL]JH
WUDQVPLYSDRQHVRIJHYDOXHVY « E\WHYV

JUDRH]H OD[LPXP IUDPH VL]H $00 VWDUW VWRS FKHFNV
DQG RWKHU E\WHV DUH LQREOXGHG
5DQJH RI YDOXHV « E\WHYV

/IRJ $3&, /IR $SSOLFDWLRQ SURWRFROEHMRQWURO ,QIRUPDW
9DOXHV 1R <HV

$SSOLFDWLRQ OD\HU SDUDPHWHUYV

JLHOG QD '"HVFULSWLRQ ‘HIDXOW YDOXH

! JRU LQWHUQDO XVH

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

$SSOLFMPH

RS SOLFOMWHRQQDPH
JRU H[DPSMOKH U 578

I1HBSSOLFDWLR(

(QDEOHG RQ(QWPUMNV R D SELO/DREDWWRU W| 1R
9DOXIHRV <HV
&RPPRQ DGIG&RPPRQ DGGUHVV RI GDWD XQLW

«

5SDQJH RI YDOXHV

2ULJLQDWR

WULJLQDWRU
5DQJH RI YDOXHV

«

2EMHFW DG

GUHV\RNVLIHRUPDWLRQ REMH
5DQJH RI YDOXHYV

«

FW DGGUHVYV

2EMHFW DG
VWUXFWXU I

HLQIRUPDWLRQ REMHFW DGG
FRQILIXUDWLRQ

5DQJH RI YDOXHV
S8QVWUXFWXUHG
BWUXFWXUHG
BWUXFWXUHG
BWUXFWXUHG
BWUXFWXUHG

QUEHRMM-W D G G UWMKWR/Z VW Q XAZRADXNSHRMUWP D XVFW XU H G

UHVV LV HQWHUH

)

G

$XWR DGG | $XWRPDWLFDOO\ DGGVY DOO |GBIWD SRLQWYV UHFH
*HQHWOMHUURJIJDWLRQ WR WKH FRQWUROOHG |[GH®
IDOXIHRV <HV

$O0ORZ VDPH$QO®RZ WR KDYH VDPH LQIRUARARWLRQ REMHFW, DC
IRU VWDWXV DQG FRPPDQG SRLQWYV
IDOXIHRV <HV

&\FOLF VWDWKWYQH[W F\FOLF RSHUDWLRQ<WMVPH LV FDOFXQODYV
WKH HQG RI RSHUDWLRQ
1RtQH[W F\FOLF RSHUDWLRQ WLPH LV FDOFXOQDW
WKH VWDUW RI RSHUDWLRQ
IDOXIHRV <HV

%2 ,2% ,QIRUPDWLRQWERHEWI IPIGGRIYWHQRAWRHA G
5DQJH RI YDOXHYV

DLW &27 DLW UHVSRQVH RI DFWLYDWKR® WHUPLQDWLRQ

WHUPLQDW

| BRLQWYV

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWADMUSURWRFROV
IDOXIHRV <HV

8VH &B7% (QDEOHV WR XVH FRPPDQGV|ZRWK WLPHVWDRS
IDOXIHRV <HV
7TLPHR&W 7TLPHRXW IRU LQWHUURJDWLRQ FRPPDQGYV
5DQJH RI YDOXHYV « VHFRQGYV

5HFRQQHFW ,I| DSSOLFDWLRQ OD\HU LV QRW FRQQHFWHG KRZ
VHQG VWDWLRQ LQWHUURJDODWLRQ FRPPDQG

SDQJH RI YDOXHYV « VHFRQGYV
6WDWXV 3RILERL@QWWLOO EH VHW WR QRWRNRSLFDO VWDWH
WRSLFDO IRXQG LQ JHQHU DG LRVCHMHURIMWLRQ

9DOXHV 1R <HV
, QWHUURJDWLARQH WLPH RI *HQHUDO [[QWHUURJDWLRQ| W|
JHQHUDO FRQWUROOHG GHYLFH

SDQJH RI YDOXHYV « VHFRQGYV
, QWHUURJDWARQHIWRRSE RI *URXS L QWHUURGLWDR QHGR*WH X SF
« GHYLFH , QWHUURJDWLRQ
SDQIHWROXHV « VHFRQGYV
3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

JLHOG QO

'"HVFULSWLRQ

'"HIDXOW YDC(

TLPHRXW

7TLPHRXW IRU &RXQWHU ,QW
5DQJH RI YDOXHV VH

«

HUURJDWLRQ UHT
FRQGYV

, QWHUURJD

«

WFIRRQQWV WUIRROXCBHG GHYLFH

5SDQJH RI YDOXHV Vi

«

,QWHUURJDWLRQ
HFRQGV

VIQFKURQL]

7TLPHREBW 7LPHRXW IRU FORFN V\QFKURQL]DWLRQ
5DQJH RI YDOXHV « VHFRQGYV
$O0ORZ <H¥V\QFKURQL]H DOZD\V 1R

DW4WRQFKURQL]H RQO\ LI 578
VIQFKURQL]HG

LOQWHUQDO FORH

&ORFN

VIQFKURQL]

&\FOW.PH RI FORFN VI\QFKUR
FWORMVQWROOHG GHYLFH

QLIDWLRQ WR WK

D X F

(Q\

&RXQWHU &\FOH WLPH RQVERXQRVIHDW L RQ ¥R WDKEHDHG &R

, QWHUURJDWIRRQNUROOHG GHYLFH , QWHUURJDWLRQ({
JHQHUDO 5DQJH RI YDOXHV « VHFRQGV

&RXQWHU &\FOH WLPH RI &4RXQWHU ,QW HGURODB & LERRX Q WRIX

H

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

9DOXIHRV <HV

5DQJH RI YDOXHV « VHFRQGYV

87& WLPH (QDEOHV WR XVH 87& WLPH LOQHVHTXHVWYV DQG
UHVSRQVHV
IDOXIHRV <HV

'D\ Rl :HHN | ,Q UHTXHVW ZLWK WLPHVWDHA®R XVH 'D\ Rl :HHN |

6XPPHU WLI

PHQ UHTXHVW ZLWK WLPHVWD
9DOXIHRV <HV

AR XVH 6 XPPHU W

LF

$SFTXLVLWLE

ROVEHIINXLVLWLRQ GHOD\ EF
VIQFKURQL]DWLRQ &B&'B1$
9DOXIHRV <HV

IIRRUH VHQGLQJ F(
B

DRI

TLPHRXW 7LPHRXW IRU GHOD\ DFTXLVILWLRQ
SDQJH RI YDOXHWHFRQGYV
8VHRWHVW | 8VH WHVW IUDPH IRUPDW &B %6B/7 $B

&B76B7$B | 9DOXIRV <HV
7THVW &\FOH WLPH RI WHVW IUDPH| 7IGLW3PUBEHW H
XVHG 2AKMW® VW |DDRHIRWHE R
5DQJH Rl YDOXHV  « VHFRQGV
)% 3 J)L[HG BMAWSDWWHUQ
5DQJH RI YDOXHV  «
7LPHRXW 7LPHRXW IRU WHVW FRPPDOQG
5DQJH RI YDOXHV  « VHFRQGV
7LPHRXW 53 7LPHRXW IRU UHVHW SURFHNVV
5DQJH Rl YDOXHV  « VHFRQGV
(QDEOHG (QDEOHV ILOH WUDQVIHU IXQFRVLRQ

9DOXIHRV <HV

LU RQ FRQ

QHHFWKHVW GLUHFWRU\ DIWHU
9DOXIHRV <HV

FRQQHFWLRQ VW

SHFHLYH IL

O$HWHU UHFHLYH OLVW RI
FRQWUROOHG GHYLFH
9DOXIHRV <HV

ILC

)HR GRZQORDG D

6HIJPHQW V

| pPHHIJPHQW VL]H WR XV4V HQPIH
VLIH LV FDOFXODWHG IURP
VHIPHQW VL]H SOXV KHDGH

QW WUDQVIHU
PD[ IUDPH OHQJW
UV LV PRUH WKDQ

3DJH RI

D

OO0

K
P

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV
IUDPH OHQJWK VHJPHQW VL]H ZLOO EH FDOFXO
IURP PD[ IUDPH OHQJWK
5SDQJH RI YDOXHV « E\WHV

/IR KHDGHU /RIDSSOLFDWLRQ OD\HU KHODGHWV
9DOXHV 1R <HV

IRJ 2 /IRLQIRUPDWLRQ REMHFWYV | <HV
9DOXHV 1R <HV
/IRJ ,QRW /IRIQRW FRQQIRUPBWLRQ REMHNWYV

FRQILIXUHGO9DOXHV 1R <HV

3RLQWYV

JLIXUH 6WDSMRLQ WYV

JLIXUH &RPPDQG SRLQWYV

&RQILIXUDWLRQ RI SERVGOMRID DQG FRIPPPWWKG VDRH(&LNH
SURWRIHHRO WR WKH SDUDJUDSK DERYH

(& FOLHQW

(QLOLW 578 VXSSRUWV DOVR ,(& FOLHQW SURWRFRORGR
VWDQGDUG 7K P HDWK B\W TWRDU H&'0 6 XENWEWLRQ &RQILIXNUOW
H[WUDFWHG IURP ,(' GHYLFH6ERQIQHXIMD /D BYW RR IBXENWHD W LR (
6&/

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV
&RPPXQLFDWLRQ SRUW

JLIXUH (& FRPPXQLFDWLRQ SRUW SDUDPHWHUYV
JLHOG Q '"HVFULSWLRQ '"HIDXOW YDOXH
! JRU LQWHUQDO XVH
3RUW QDPH(& SRUW QDPH 1HZ ,(& FOLHQW S

JRU H[DPSOH 3H@®LHQW SURWRFRO’

(QDEOHG R(@NVMBMDHIMWVRU GLVDEOHV SRUWRRQ VWDUW
9DOXIHRV <HV

(WKHUQHW: BRFRKN (WKHUQHW SRUW WR $OWH(TRU FRQQHFWLR
VHUYHU
9DOXHV $00 (7+ (7+ ((77+ | (7+

6&' ILOH 6&" ILOH RI VXEVWDWLRQ £RX FDQ EURZVH WKH
ZLWK 2SHQ ILOH GLDORJ EXWWRQ
9DOXHV )LOH QDPH DQG SDWK

6&' (QLOLW &06 VDYHV WKH ILOH LQ B3URMHFWY 6&' IR

KHQ \RX ¢&fQHGW WKH PDLQ SDUDPHWHUV OLNH ,3 DGGB&HVV
ILOH DXWRFODWVYERR®ROG VHH IROORZLQJ ILJXUH ZLWK \RXU ,('V

JLIXUH ,PSRUWHXHYLFHV IULROMH6&'

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

JLIXUH (& ,(' GHYLFH SDUDPHWHUV ZLQGRZ
JLHOG Q '"HVFULSWLRQ "HIDXOW YDOXH
! JRU LQWHUQDO XVH 5HDG RQO\
1DPH 1IDPH RI , (' $IWHU LPSRUW IURP
QDPH ZLOO EH FRQFD!
(" 1DPH DQG $3 1DPH
(QDEOHG RQ LWDRDWOHG R NUWNKSP 1R
9DOXHV 1R <HV
(" 1DPH (" ODPH LQ 6&' ILOH
$3 1DPH | $FFHVV SRLQW QDPH LQ 6&| ILOH
3 .3 DGGUHVV RI ,(' LQ 6&' ILOSHDG RQO\
7&3 .HHS $@&3SHHHS $OLYH 'R QRW VHW ORZ YDOXHV EHFDX
LW ZLOO DGG RYHUKHDG WR FRPPXQLFDWLRQ
S5DQRHM YDOXHV  « PLOOLVHFRQGV
GLVDEOHG
7&3 1R GHOR3 1R GHOD\ GLVDEOHV WK&HMDJOH $OJRULWEKP

9DOXIHRV <HV

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

/RJ 6&60 | /RJ 6&60 FRPPXQLFDWLRQ | <HV
9DOXHV 1R <HV
/RJ 6&60 7;/RJ 6&60 UHTXHVWYV <HV
9DOXHV 1R <HV
/RJ 6&60 5;/RJ 6&60 UHVSRQVHV <HV
9DOXHV 1R <HV
*HW DW D 9D@DHEWVHY ORJ *HW' DWDO9DOXKHMWHTXHVWYV DQG
UHVSRQVHV
9DOXHV 1R <HV
2Q0\ QHHGHWDADWRQO\ EXIIHUHG DQG XREXITHUHG UHSR{UW\

FRQWDLQV QHHGHG GDWD
<HV

9DOXHV 1R

%5&% 1R '
6HW

DAWRQW HUURU LQ
FRQWURO EORFN GDWDVHW LV QRW VHW
<HV

9DOXHV 1R

VA\VWHP

ORAV LI IRU EXITHUHG LU

85&% 1R 'DWMDLQW HUURU LQX&XWHPHGRUHSIR ILRW

6HW FRQWURO EORFN GDWDVHW LV QRW VHW
9DOXHV 1R <HV

6\QFKURFKBHW VI\QFKURFKHFN EL&W LQ ERPPDQG WR
9DOXHV 1R <HV

,(QWHUORHKMHW LQWHUORFN EL& LQ FRRBRDQG WR
9DOXHV 1R <HV

2SHUDWH (7BU® IRU FRPPDQG WHUPLQBWLRQ LQ FDVH R
QHIJDWLYH RSHUDWH UHVSRQVH
9DOXHV 1R <HV

&DQFHO 7THWRAW HRPPDQG WHUPLQDWULORQ LQ FDVH RI
QHIJDWLYH FDQFHO UHVSRQVH
9DOXHV 1R <HV

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YBYWZDUSURWRFROV
3RLQWYV

JLIXUH 3RLQWV ZLQGRZ ,(&

JROORZLQJ ILIXUH VKREYRBG® GDWIID SWIRZWIFD& $GG GDWD ¢
SRLQW 'HOHWH GDWDWSIR IS@RIMOREANHOBHF G QQOHTF VS FAWGSAR G VI SR L

JLIXUH 'DWD SRROMBQX , (&

I \RX WHOHFP WKH DBERYZH PHRAX IROORAKIZLQRBHQQLTRHUH
FKRRVH ZKERKQGADWR DGG WIH . WKH7&DWDVSBQODWWRPDWHG ZI
%URZVH GDWD SRLQW \RX QHHGHG DQG GRXEOH FOLFN W

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

JLIXUH $GG QHZ GDWD SRLQWV IURP ,(& ,&" ILOH

, 1 \RX FKRFVEH GDRVIDD QRD@W\ \RX ZLOO YHR[IRCFOREBXKY W GLOWF
OLNH /RJLFDO GHYLFH /RJLFDO QRGH 'DWD REINHFDW XQLFEAKN
DWWUDREXWHDOREB YDULDEOHYV

JLIXUH $GG QHZ GDWD SRLQWYV PDQXDOO\ ,(&

JLHOG Q '"HVFULSWLRQ "H | D XYaDVO X H
I'HYLFH /IRJLFDO GHYLFH QDPH RI ,(& VWUXFWXUH
YJRU H[DPSOH 36\VWHP’
/JTRGH /JRIJLFDO GHYLFH QRGH RI ,(& VWUXFW XUH
3DJH R

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

(DFK ORJLFDO GHYLFH FRQ
QRGHV $ ORJLFDO QRGH LV
DQG DVVRFLDMWKDGANVVIHW ® REH
VRPH SRZHU V\VWHP IXQFW
)RU H[DPSOH 3//1 °

WDLQV RQH RU PRU

D QDPHG JURXSLQ
FDOO\ UHODWHG W
LR Q

'$7% '‘DWD REMHFW QDPH RI (BFK VWUXFWXUH
ORJLFDO QRGH FRQWDLQV|RQH RU PRUH HOH
'DWD (DFK HOHPHQW RI GDWD KDV D XQLTXH
7KHVH 'DWD 1DPHV DUHWIGHWHUPLQHG E\
VWDQGDUG DQG DUH IXQFWLRQDOO\ UHODWHG
VI\VWHP SXUSRVH
JRU H[DPSOH 3'3&°

) & )XQFWLRQDO FRQVWUDLQW| IRU VWDWXV 67
VXEVWLWXWHG YDOXH 69| DWWULEXWHV G
'& DWWURHEXWHMPHQW DWWULEXWHV 0;
DQG H[VWGHHQIGIIGN LRQ (; DWWULEXWHYV
9DOXHV 0; 67

'$ 9DOXH | 'DWD DW R/W LODXOX H
)RU H[DPSOH 3VWO9DO"

'$ 7LPH '‘DWD DWWULEXWH IRU 7LPH
)RU H[DPSOH 3W

'$ 4XDOLW\DWD DWWULEXWH IRU 4XDOLW\
)RU H[DPSOH 3T

21TVHW 1HZ YDOXH 20G YDOBFWMAH2IIVHW

6FDOH 211VHW

21TVHW

QYHUW . QYHUVLRQ RI FRPPDQG 1R

9DOXIHRV <HV

J RI
R

PHQ
QD

HVF

JROORZLQJ ILIXUH VKRZV PDQXDO FUHDWLRQ RI QHZ FRPPDQ

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

JLIXUH (GIPMRPPDQG SRLQWYV PDQXDOO\ ,(&

JLHOG Q '"HVFULSWLRQ "HIDXOW YDOXH

I'HYLFH /IRJLFDO GHYLFH QDPH RI ,(& VWUXFWXUH
)RU H[DPSOH 36\VWHP’

/ITRGH /JRIJLFDO GHYLFH QRGH RI ,(& VWUXFW XUH
(DFK ORJLFDO GHYLFH FRQWDLQV RQH RU PRUH O
QRGHV $ ORJLFDO QRGH LV D QDPHG JURXSLQ|J RI
DQG DVVRFLDWHGRIHE PORHVWW®&DW H& WR
VRPH SRZHU VA\VWHP IXQFW|LRQ
)RU H[DPSOH 3//1 °

'$7% 'DWD REMHFW QDPH RI ,(& VWUXFWXUH (DFK
ORJLFDO QRGH FRQWDLQV|RQH RU PRUH HOHPHC
'DWD (DFK HOHPHQW RI GDWD KDV D XQLTXH QD
7KHVH 'DWD 1DPHV DUH GHWHUPLQHG E\ WKH
VOIMQGDUG DQG DUH IXQFWLRQDOO\ UHODWHG WR W
VI\VWHP SXUSRVH
JRU H[DPSOH 3'3&°

) & )XQFWLRQDO FRQVWUDLQW) IRU VWDWXV 67 |DW\
VXEVWLWXWHG YDOXH 69 DWWULEXWHV GHMFUL

'« DWWUHBDMNWYXHWPRAQW DWWULEXWHYVY O0;

HIWHQGHG GH ID@M\NRIGEX WH V
FRPPDQG &2 DWWULEXWHY

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 57

8 VBYWZAHDMUI BURWRFROV

O9DOXHV 0&267

'$ 9DOXH | 'DWD D W R/W ODXOMX Hi
YRU H[D P2SCHHU 3
2ITVHW 1HZ YDOXH 20G YDOXH | 21IVHW 6FDOH
6FDOH 211VHW
2ITVHW
L QYHUW . QYHUVLRQ RI FRPPDQG 1R

9DOXIHRV <HV

ORGEXV %6&,,

&RPPXQLFDWLRQ SRUW SDUDPHWHUYV

JLIXUH ORGEXV 578 $6&,, FRPPXQLFDWLRQ SRUW SDUDP!

JLHOG Q

'"HVFULSWLRQ

‘'HIDXOW YDOXH

SRUW QDRHDPH RI WKH SRUW DQG SU

JRU H[DPSOH 3&20 ORGEXV PDVWHWUW SURWRFRO

RMARFIRROGE XV 578 $6&,,

(QDERBG/

W3IRLUIMV HQDEOHG RQ V\VWHP
9DOXHV 1R <HV

YW DUWXS

SURWRFR(

9DOX3¥8 $6 &, ,

D(YDEHOLOHY WR VHOHFW SURWBFRO YHUVLRQ

&RP SRUW

5DQJH RI ¥DMOXHV

&RPPXQLFDWLRQ SRUW QXPERW DVVLIQHG

%DXG UDV

VBEHULDO SRUW EDXG UDWH
5DQIHROXHV «

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 57

8 VBYWZAHDMUI BURWRFROV

‘DWD ELW

V6HULDO SRUW GDWD ELWYV
9DOXHYV

6WRS ELWWVMHULDO SRUW VWRS ELWYV

9DOXHYV
3DULW\ 6HULDO SRUW SDULW\ 1RQH
9DOXHV 1RQH 2GG (YHQ |[ODUN 6SDFH
56 PRGH ,I XVHG WZR ZLGBW I’ MKBE®BESXAL UHV

XVHG VHULDO SRUWDUWD Bi$W
LPSRUWDQW
9DOXHV 7ZR ZLUHV )RXU 2

HU LV QRW

'LUHV

SHFRQQHKFWRZ RIWHQ WR WU\ WR FRQ

SRUW
SDQJH RI YDOXNWFRQGV

QHFW WR FRPPXQL

FDW

1IH[W UHT)

SDQJH RI YDOXHW «

K -DAW WHPRIHQGLQJ QH[W UHTXHVW

3RUW PRQ

IBMRZ SRUW PRQLWRU RQ V
9DOXIHRV <HV

VIMHP VWDUWXS

/IRJ UDZ G

DRIMNDZ FRPPXQLFDWLRQ GD
9DOXHV 1R <HV

W BV

$SSOLFDWLRQ OD\HU SDUDPHWHUYV

JLHOG QD "HVFULSWLRQ

'"HIDXOW YDO

X H

JRU LQWHUQDO XVH

$SSOLFOMWPLHREE SOLFDWLRQ OD\HU QDRHHZ $SSOLFDWLRQ

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOBBWRITWIDVWHU SURWRFROV

J)RU H[DPSOH 3$SSOLFDW|[LRQ OD\HU"

(QODEOHG RQ(QWPUMN RU GLVDEOHV D|SIOLFDWLRQ OD\HU RQ
9DOXHV 1R <HV

'HYLFH DGGUHYNFH OLQN DGGUHVYV
5DQJH RI YROXHV

OD[ 3'8 6L]H OD[LPXP 3'8 VL]H LQ E\WHV
5DQJH RI YDOXHV «

SRROLQJ WLPKH WLPH WR SRRO WKH GDWD
SDQJH RI YIXOXHVPV

$QVZWUPHRXW.PH WR ZDLW UHVSRQVH DIWHU UHTXHVW
5SDQJH RI YDOXHV « PV

%URNHQ OLQNWHUPLERIQWKAWLRQ DV[EURNHQ DIWHU VR
PDQ\ UHWULHYV
5DQJH Rl YROXHV

3ULRULW\ |5HTXHVW GDWD2@®HWHPHFOHQW LI
PRUH W KIS @ QBDWHR G [LY W V

5DQJH RI YDOXHYV «
SHFRQQHFW +RZ RIWHQ WR FKHFN IRU FRPPXQLFDWLRQ
SDQIHWROXHV « VHERQGYV

$QVZWUPHRXW.PH WR ZDLW UHVSRQVH DIWHU UHTXHVW
SDQJH RI YDOXHVPV

/IR KHDGHU (QDEOHV WR ORJ KHDGHUWYHY 3RUW ORQLWRU
9DOXHV 1R <HV

IRJ 2 /RIGDWD DQG FR PLRO R G PDRA RV
9DOXHV 1R <HV

/RJ ,2 1RW | /RIQRW FRQUQIRUPBWLRQ|REMHFW YV
FRQILIXUHG9DOXHV 1R <HV

/IR $QVZHU| TRPHDSSOLFDWLRQ OLQN| )DQVWHULPMLPHRXWYV '\
2XW VA\VWHP ORJ
9DOXHV 1HYHU
JLUVW 7LPH
$0ZD\V

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YBYWZDUSURWRFROV
3RLQWYV

7RFUHQWZH GDWD RU FRPPDQG SRLQW WRRWKBQXRLQ WAK I LARN C
IROORZLQJ BB QX (IGAWPR U\R KX OR-BMD HIRWVHDRIRR H QAVRD Q
WR TOK,H S RUMGSRINVQPFWLRQDOMVAHAF OXGHG D

'LWK WKH

JLIXUH 3RLQWV SRGRRQX

JLIXUH &UHDRDWHWDBRXAQPWGRZ

JLHOG Q

'"HVFULSWLRQ

'"HIDXOW YDO

X H

$GGUHVYV

+HUH WKH LQIRUPDWLRQ D
5SDQJH RI YDOXHV «

GGUHVVY FDQ EH VS

HFL

$GGUHVV
,QFUHPHQ

$IWHU DGGLQJ QHZ SRLOQ
VWXWRPDWLFDOO\ LQFUHPH(

W $GGUHVV ZLOO
PWHG E\ VHW YDOX

EF

ORGEXV W

\GRGEXV GDWD W\SH
9DOXHYV
SHDG FRLO
SHDG GLVFUHWH LQSXW
SHDG KROGLQJ UHJLVWHU

SHDG FRLO

SHDG LQSXW UHJLVWHU

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

'‘DWD VXE

NAEBLODEOH RQO\ LI

ORGEX

UHJLVWHU RU 5HDG LQSXW
$YDLODEOH GDWD VXEW\SH

ELWV
ELWV
ELWV
ELWV
ELWV

ELWMX@QHG LQ RQH UHJLV

ELWYV
ELWV
ELWV
ELWV
ELWV

ELWV VLIQHG LQ WZR UHJ

ELWV
ELWV
ELWV
ELWV

XQVLIQHG % %
XQVLIQHG % %
VLIQHG % %
VLIQHG % %
XQVLIJQHG LQ RQH

VLIQHG LQ RQH UHJLVWHU
VLIQHG LQ RQH UHJLVWHU

XQVLIJQHG LQ WZR
XQVLIJQHG LQ WZR
VLIQHG LQ WZR UH

IORDW
IORDW
IORDW
IORDW

LQ WZR UHJ
LQ WZR UHJ

LQ RQH UHJLVWHU
LQ RQH UHJLVWHU

V W\SH LV 5HDG KHAH
UHJLVWHU
\%

UHIJLVWHU % % % 9
WHU % % % %

% % % %

% % % %

UHJLVWHU % % % 9
UHJLVWHU % % % 9
JLVWHU % % % %

LVWHU % % % %

% % % %

% % % %

% % % %

% % % %

LVWHU
LVWHU

211VHW

6FDOH

211VHW

1HZ YDOXH

21IVHW

20G YDOGBFIDQO

H2ITVHW

QYHUW

,QYHUVIWO VXV
9DOXIHRV <HV

1R

ROG

&ROXPQV EHWZHHQ )XQFWLRQ DQG 2IIVHW

JLIXUH 'DWD SRLQW

VKRZ WHPB GDWD IUBRYAFGWUROOHG

3DJH RI

V ZLQGRZ

DUH GDWD SARLOXY
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8 VBYWZAHDMUI BURWRFROV

JLIXUH $GG QHZ FRPPDQG SRLQWYV ZLQGRZ

JLHOG Q

'"HVFULSWLRQ

‘"HIDXOW YDOXH

$GGUHVYV

+HUH WKH LQIRUPDWLRQ D
5DQJH RI YDOXHV «

GGUHVYVY FDQ EH VSHFL

$GGUHVV
,QFUHPHQ

$IWHU DGGLQJ QHZ SRLQ
WXWRPDWLFDOO\ LQEFOXIIH (

W $GGUHVV ZLOd EF
DWHG E\ VHW

ORGEXV W

\GRGEXV GDWD W\SH
9DOXHYV

ULWH VLQJOH FRLO
ULWH VLQJOH UHJLVWHU
"ULWH PXBGWQSOH

"ULWH PXOGIWILSWHU

ULWH VLQJOH FRLO

'‘DWD VXEWSSBLODEOH RQO\ LI ORGEX|V W\SH LV :ULWH VLQ.
UHJLRW HWLW H & DLW MSHOH
$YDLODEOH GDWD VXEW\SH|V
ELWV XQVLIJQHG % %
ELWV XQVLIJQHG % %
ELWV VLIQHG % %
ELWV VLIQHG % %
2ITVHW 1HZ YDOXH 20G YDOXH | 21IVHW 6FDOH
6FDOH 211VHW
21TVHW
QYHUW . QYHUVLRQ RI FRPPDQG 1R

9DOXIHRV <HV

3DJH RI
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(QLOLW 578 VBYWZA DU HSURWRFROV

JLIXUH &RPPDQGV ZLQGRZ

,Q WKH &RPPDQG SRLQWYV ZLQGRZ 9DOXH 7LPH ZLOO VKRZ O
UHVSRQVH IURP FRQWUROOHG GHYLFH

ORGEXYV

7&3 FOLHQW

&RPPXQLFDWLRQ SRUW SDUDPHWHUV

JLIXUH ORGEXV 7&3 FRPPX

QLFDWLRQ SRUW SDUDPHWEFE

JLHOG QD

'"HVFULSWLRQ

'"HIDXOW YDOXH

3RUW QDPH

1DPH RI WKH SRUW DQG ¢
)RU H[DPSOH 37&3 ORGEX

SURWRPRGEXV 7&3 P
\S B R WHRFWR O

(QDEOHG RQ3RWIDUMQDEOHG RQ VIVWHBRR/WDUW XS
9DOXHV 1R <HV

$OORZ PXOWIGORZ PXOWLSOH $UDPE |[RQH/ 7 &3

$'8 9DOXHV 1R <HV

OD[ $'8 VL]H OD[LPXP $'8 VL]H
5DQJH Rl YDOXHV « E\WHV

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

OD[ 7&3 5; OD[LPXP VHUYHUV UHFHLYH EXIIHU VL]H
EXIIHU 5DQJH RI YDOXHV «

OD[ 7&3 7; OD[LPXP FOLHQWY WUDQVPLW EXIIHU VL]H
EXIIHU SDQIHWROXHV «

OD[ WUDQVI

DPW[LPEP WUDQVDFWLRQ F
5DQJH RI YDOXHV

«

YQ WKH VDPH WLPH

(WKHUQHW SRKURK (WKHUQHW SRUW WBXOH7IRU FRQQHFWLR
VHUYHU
9DOXHV $00 (7+ (7+ (7% (7+
(7+

ORGEXWUYHU6HUYHDWG GUHVV
9DOXHV [[[ 111 \\\ QQQ

7&3 BRUW | 7&3 SRUW IRU 7&3 ,3 FRQQHFWLRQ OXVW EH
WKH VDPH SRUW RQ WKH|VHUYHU VLGH
9DOXHV  «

&RQQHFW 7|LPGHRRRQQHFW WLPHRXW
5DQJH Rl YDOXHV « VHFRQGYV

SHVSRQVH WZLIPHR YW ZWIRQVH DIWHU|[UHTXHVW
5DQJH RI YDOXHV « PV

7&3 .HHS $ODRHFH 7&3 DFWLYLW\'RKHQ LGOH WR ORQJ
QRW VHW ORZ YDOXHV EHFDXVH LW ZLOO DGG
RYHUKHDG WR FRPPXQLFDWLRQ
5DQJH Rl YDOXHV  «

7&3 1R GHOD(QDEOHV R W IGH MIDE OH VD 4 JRHM W K P
9DOXHV 1R <HV

ITH[W UHTXHVWPH WR ZDLW EHIRUH QHZ UHTXHVW LV
WUDQVPLWWHG
5DQJH RI YDOXHV « PV

/JRJ UDZ GDWDEOHVY WR ORJ UDZ GDW<IHYQ 3RUW ORQLW|RU

9DOXHV 1R <HV

IRJ 0%$3 KH

IDGBIEOHV WR DRI OIR-®BEKM
LQ 3RUW ORQLWRU
9DOXHV 1R <HV

RQHR/HD GHUV

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV
$SSOLFDWLRQ OD\HU SDUDPHWHUYV

JLIXUH ORGEXV 7&3 DSSO

LFDWLRQ OD\HU SDUDPHWH !

JLHOG QD

'"HVFULSWLRQ

'"HIDXOW YDOXH

$SSO 1DPH

$SSOLFDWLRQ OD\HU QDRPHHZ $SSOIFD\WURQ

)RU H[DPSOH 3$SSOLFDW

LRQ OD\HU"

(QODEOHG RQ(QWPUOMN RU GLVDEOHV D

9DOXHV 1R <HV

SSFOLFDWLRQ OD\HU RQ

8QLW LGHQWBLODNH $GGUHVV Ll QR

5DQJH RI YDOXHYV «

W XVHG

SRROLQJ WLPKH WLPH WR SRRO WKH

5SDQJH RI YDOXHV «

GDWD
PV

/IRJ KHDGHU

(QDEOHV WR ORJ KHDGHU
9DOXHV 1R <HV

VHYQY 3RUW ORQLWRU

/IRJ YDOXHYV,

(QDEOHV WR ORJ YDOXHYV
9DOXHV 1R <HV

£BV3ARUW ORQLWRU

3RLQWYV

5HIHU WR WKH ORGEXV 578 $6&,, SDUDJUDSK 33RLQWV’

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV
‘13 VHULDO PDVWHU FRQILIJXUDWLRQ

&RPPXQLFDWLRQ SRUW SDUDPHWHUYV

YJLIXUH

'13 VHULDO FRPPXQLFDWLRQ SRUW SDUDPHWI

JLHOG Q

'"HVFULSWLRQ

'"HIDXOW YDO

X H

JRU LQWHUQDO XVH

5HDG RQO\

3RUW QDA

HDPH Rl WKH SRUW DQG SU
)RU H[DPSOH 3&20 '13 PD

YWHU"’

RWIRZFIRBOPDVWHU 'S U

RW

(QDEOHG

RIRVWDHQD EO N® RQWXAS W H P
9DOXHV 1R <HV

1R

&RP SRUW

&RPPXQLFDWLRQ SRUW QXi
5DQJH Rl YDOXHV &20

«

PERW DVVLIQHG

%DXG UDV

VBBHULDO SRUW EDXG UDWH
5DQJH RI YDOXHV

«

‘DWD ELW

V6HULDO SRUW GDWD ELWYV
9DOXHYV

6WRS ELW

VWHULDO ERWW VWRS
9DOXHV

XVHG VHULDO SRUS®DUWD B W
LPSRUWDQW
9DOXHV 7ZR ZLUHV

3DULW\ 6HULDO SRUW SDULW\ 1RQH
9DOXHV 1RQH 2GG (YHQ |ODUN 6SDFH
56 PRGH ,I XVHG WZR ZLGBW P NMKBFKWBSK d H\M. U

HU LV QRW

JRXU ZLUHV

3DJH RI
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(QLOLW 578 YVBYWADU HURWRFROV
5HFRQQHRFWRZ RIWHQ WR WU\ WR FRQQHFW WR FRPPXQLFDW
SRUW

5DQJH RI YDOXNWYFRQGV
IH[W UHTXHDMJAW WHPRWHHQGLQJ QH[W UKHTXHVW
5DQJH RI YDOXHW «
SRUW PRQWLWKREZ SRUW PRQLWRU RQ VIMIRHP VWDUWXS
IDOXIHRV <HV
/IRJ UDZ GDWRIDZ FRPPXQLFDWLRQ GDWHYV
9DOXHV 1R <HV

'DWD OLQN OD\HU SDUDPHWHUYV

JLIXUH '13 VHULDO GDWD OLQN OD\HU SDUDPHWHU\

JLHOG Q '"HVFULSWLRQ '"HIDXOW YDOKH
! JRU LQWHUQDO XVH 5HDG RQO\
'‘DWD /LQN 'DDWPH QRON *1HZ 'DWD OLQN’

)RU H[DPB@WHW ©®LQN

(QDEOHG REIRVMWDHQMEOHG RQ VI\VWHP| YRDUWXS
9DOXHV 1R <HV

'‘DWD /LQN 5781V PDVWHU DGGUHVYV
DGGUHVV|5DQJH RI YDOXHYV «

2XWVWDW|LRQVODYH DGGUHVYV
DGGUHVV|5DQJH RI YDOXHYV «

3DJH R
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(QLOLW 57

8 VBYWZAIWBEHB® V

8VH 6HOI | '13 VSHFLILFDWLRQ UH¥RPPRIQGV WR XVH
$GGUHVV | DGGRMM\OMA IRU REWDLQLQJ RXWVWDWLRQ DGGUHV\
UHDO VLWXDWLRQV LW VKRXOG QRW EH XVHG
9DOXHV 1R <HV
JUDPH VL]HOD[LPXP GDWD OLQN IUDPH|VL]H
5DQJH RI YDOXHYV « E\WHV
SHVSRQVH :DLW WMPRR UHVSRQVH IURP FRQWUROOHG
WLPHRXW| GHYLFH
5DQJH Rl YDOXHVPLO®LVHFRQGYV
&RQILUPDWRW® OLQN VKRXOG XVH FRIQURUPDWLRQV
9DOXHV 1R <HV
%URNHQ OL®REHU RI UHWULHV WR GHWHUPLQH LI WKH FRQQ
LV EURNHQ
5DQJH RVYD®XH
SHFRQQHFW WKHUH LV QR OLQN KRZ |RIWHQ WR FKHEN IRU
FRPPXQLFDWLRQ
5DQJH RI YDOXHV  « VHFRQGYV
BULRULW\ 5HTXHVW GDWD HYHU\ F\FOH 2QO\ UHOHYDQW LI
WKDQ RQH DSSOLFDWLRQ OD\HU H[LVWV
5DQJH RI YROXHYV
/JLQN 6 WDWHR/Z RIWWHHT WHRVW OLQN VWDWXV LI WKHUH ZDV QF
GDWD
5DQJH RI YDOXHV  « VHFRQGYV
+/LQN VWDWXV LV QRW XVHG
/JLOQN 6WDWHRZ'RIWHQ WR FKHFN IRU 'J& LI )& ZDV
5DQJH RI YDOXHV  « VHFRQGYV
/R KHDGHUQDEOHV WR ORJORMDGHMHRWY [[KHBRUW
9DOXHV 1R <HV
/RJ $QVZHURJ DSSOLFDWLRQ OLQN D QYZWHWUWWILPHR XWV WR \
7LPH2XW | ORJ
9DOXHV 1HYHU
JLUVW 7LPH
$0ZD\V

3DJH RI
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(QLOLW 578 VBYWZA DU HSURWRFROV
7TUDQVSRUW OD\HU SDUDPHWHUYV

JLIXUH '13 VHULDO WUDQVSRUW OD\HU SDUDPHWHU

JLHOG QO '"HVFULSWLRQ '"HIDXOW YDOXH
! JRU LQWHUQDO XVH 5HDG RQO\
7UDQVSRUW 7IDPGIV S RUW B D\H U 31HZ TUDQVSRUW

YRU H[DP/RUDHVSRUW OD\HU

(ODEOHG RQ3RWIUMQDEOHG RQ VIVWHRPR/WDUWXS
9DOXHV 1R <HV
/R KHDGHU (QDEOHV WR ORJ KHDGHUWHY 3RUW ORQLWRU
9DOXHV 1R <HV

$SSOLFDWLRQ OD\HU SDUDPHWHUYV

JLIXUH '13 VHULDO DSSOLFDWLRQ OD\HU SDUDPHWH

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

JLHOG QO

'"HVFULSWLRQ

'"HIDXOW YDO

JRU LQWHUQDO XVH

5HDG RQO\

$SSOLFDWL

RES 30 PAD WQBPHOD\HU
JRU H[DPSSGBHOLFDWLRQ O

D\HU

(QODEOHG R

RD3VRW IVUMQDEOHG RQ V\VWH
9DOXHV 1R <HV

ATRPRVYWDUWXS

SHVSRQVH

NIHPWHRKQW H WLPHRXW
SDQJH RI YDOXH

«

PLOOLVHFRQGYV

&RQILUPDW

LRSSEOLFDWLRQ OD\HU
FRQILUPDWLRQV

9DOXHV 1R <HV

VKRXOG UHTXHWV

%URNHQ OL

QNXPEHU RI
FRQQHFWLRQ LV EURNHQ
5DQJH RVYD®XH

UHWULHM 1 WRKKGHWHUPLQH

SHFRQQHFW

.1 WKHUH LV QR OLQN
FRPPXQLFDWLRQ
5DQJH RI YDOXHV

K

«

VHFRQGV

RZ RIWHQ WR FKHEFEF

X H

31HZ $SSOLFDWLRQ”

JUDJPHQW ¢

SD[LPXP DOORZHG
IUDJPHQW VL]H
5DQJH RI YDOXHVE\W KV

DS

SOLFDWLRQ OD\HU

&ODVV &\F

DHRZ RIWHQ WR UHTXHVW
5DQJH RI YDOXHV PLOOLYV,
+RQO\ RQ FRQQHFW RU (

VWDWLF REMHFWYV
HFRQGV
DRVW HYHQWV

&ODVV &\

FORZ RIWHQ WR UHTXHVW
5DQJH RI YDOXHV
+QRW XVHG

«

HYHQW REMHFWYV
PLOOLVHFRQGYV

&ODVV FRX

GWZ PXFK RI HYHQW UHTX
5SDQJH RI YDOXHV
+tUHTXHVW DOO HYHQWYV

«

HVW LQ &0DVYV

RI WKLV FODVV

&ODVV FRX

GWZ PXFK RI HYHQW UHTX
5DQJH RI YDOXHV
+tUHTXHVW DOO HYHQWYV

«

HVW LQ &0DVYV

Rl WKLV FODVV

&ODWRXQW

+RZ PXFK RI HYHQW UHTX
5SDQJH RI YDOXHV

«

HVW LQ &0DVYV

3DJH RI
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(QLOLW 578 VBYWZA DU HSURWRFROV

+tUHTXHVW DOO HYHQWYV

RI WKLV FODVV

$VVLJQ %LQBODVYV DVVLIQPHQW RQ FRROOGKBWIRQ IRU %LQL
,QSXW LQSKKRXOG H[LVW DW OHDVW RQH SRLQW RI| VXF
W\SH LQ FRQILIJIXUDWLRQ
9DOXHWKDRJH &ODVV &ODVV &ODVV
&ODVYV
$VVLJQ RXEQOGDBAMWDVVLIJQPHQW RREORR GHKPWIRQ IRU
,QSXW ELW ,6BRWOG H[LVW DW [OHDVW RQH SRLQW RI
VXFK W\SH LQ FRQILJXUDWLRQ
9DOXHV 1R FKDQJH &ODVV &ODVV &ODVV
&ODVYV
$VVLJQ $QDR@PDVY DVVLIQPHQW SROD PR GHKPWIRQ IRU
,QSXW L QS®¥WRXOG H[LVW DW OHDVW RQH SRLQW RI| VXF
W\SH LQ FRQILIJXUDWLRQ
9DOXHV 1R FKDQJH &ODVV &ODVV &ODVV
&O0DVYV
$VVLJQ J)URJERODVV DVVLJQPHQW R®]JFRRGKBOILRQ IRU
$QDORJ ,QSXWDORJ 6IOBXWG H[LVW DW OHDVW RQH SRLQW
RVXPMK S FRQILIXUDWLRQ
9DOXHV 1R FKDQJH &ODVV &ODVV &ODVV
&ODVYV
$VVLJIQ &RXQ@WAUDVVLIQPHQW R&ORKRWIAUFWDRR QHIR U
BKRXOG H[LVW DW OHDVW RQH SRLQW RI VXKEK W
FRQILIXUDWLRQ
9DOXHV 1R FKDQJH &ODVV &ODVV &ODVV
&ODVYV
$VVLJQ J)URJEQODVV DVVLIJQPHQW RR]|FRRGKBOLRQ IRU
&RXQWHU | &RXQWKIRIXOG H[LVW DW OHDVW RQH SRLQW RI
VXFK W\SH LQ FRQILJXUDWLRQ
9DOXHV 1R FKDQJH &ODVV &ODVV &ODVV
&ODVYV
$VVLJQ %LQBODVYV DVVLIQPHQW RQQPRROGKBPWIRQ IRU
2XWSXW 2XWSXWXOG H[LVW DW OHDVW RQH SRLQW R| VXF
W\SH LQ FRQILIJIXUDWLRQ
3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

9DOXHYV
&ODVV

1R FKDQJH &OL

VV &ODVV &ODV

$VVLJIQ %LQ
2XWSXW &R

) B.OD VV Dy WLRIP FR Q QHEQDILRQF KR J H

PPOMEBXW & FBKRX@& H[LVW
SRLQW RI VXFK W\SH LQ |

DW OHDVW RQH
"RQILIXUDWLRQ

9DOXHV 1R FKDQJH &ODVV &ODVV &ODV
&O0DVYV
$VVLJIQ $QDR@PDVY DVVLIQPHQW SROD GR®M GHKPWIRQ IRU
2XWSXW 2XWSXWXOG 8HDMWWDRQH SRLQW RI VXFK
W\SH LQ FRQILIJXUDWLRQ
9DOXHV 1R FKDQJH &ODVV &ODVV &ODV
&ODVYV
$VVLJQ $QDR@PDVY DVVLIQPHQW SROD PR GHKPWIRQ IRU

2XWSXW &R

PPOMEBXW & FBKRX@& H[LVW
SRLQW RI VXFK W\SH LQ |

DW OHDVW RQH
"RQILIXUDWLRQ

9DOXHV 1R FKDQJH &ODVV &ODVV &ODV
&ODVV
JLIXUH '13 VHULDO DSSOLFDWLRQ OD\HU SDUDPHWH

3DJH RI
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(QLOLW 578 VBYWZA DU HSURWRFROV

JLHOG QD

'"HVFULSWLRQ

'"HIDXOW YDC(

SQVROLFLW
2XWVWDWLI

HGIW WRRYWVWDWLRQ GHYLF
RRQVROLFLWHG PHVV\DSIHNLI&F
ILUVW PHVVDJH DIWHU GHYL
XQVROLFLWHG PHVVDJHV

H<WXSSRUWYV
CPRULRIQQJ WR
FH UHVWDUW VKF

DX H

R X O

9DOXHV 1R <HV

8QVROLFLWH® FRQQHFW VHW FODVVHV WH¥RQILIJXUHG HQD

FRQQHFW GLVDEOHG XQVROLFLWHG VISRQWDQHRXV PHVV
9DOXHV 1R <HV

&ODVV &ODVV HYHQWY HQDEOHG IRUUHVQVROLFLWHG PH
UHOHYDQW RQO\ LI 38QVROLFLWHG RQ FRQQHFW
<HV
9DOXHV 1R <HV

&ODVV &ODVV HYHQWY HQDEOHG IRUYHVQVROLFLWHG PH
UHOHYDQW RQO\ LI 38QVROLFLWHG RQ FRQQHFW
<HV
9D OXHWHM

&ODVV &ODVV HYHQWY HQDEOHG IRUUHVQVROLFLWHG PH
UHOHYDQW RQO\ LI 38QVROL[FLWHG RQ FRQQHFW
<HV
9DOXHV 1R <HV

$OO0ORZ <HY¥DOORZ V\QFKURQL]H DOZOW

VIQFKURQL|OW4WQFKURQL]H RQO\ LI 578/ LQWHUQDO FORREN L
VIQFKURQL]HG

&OR&KWOH &\FOH WLPH RI FORFN VI\QFKURQL]DWLRQ WR (WK
FRQWUROOHG GHYLFH
5DQJH RI YOOXHWHFRQGYV
+V\QFKURQL]DWLRQ LV GLVDEOHG

87& WLPH (QDEOHV WR XVH 87& WLPH LQHWHTXHVWYV DQG
UHVSRQVHV
IDOXIHRV <HV

EORFNTXHVMWSE HOREPFORFN VIQFKURQL]DWLRRBY ZKHQ VODYH VH

VODYH LQWHUQDO LQGLFDWLRQV ELW 6\QFKURQL]DWLR

WUXH

3DJH RI
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(QLOLW 578 VBYWZA DU HSURWRFROV

9DOXHV 1R <HV

"HOD\ 8VH FRPPXQLFDWLRQ SDWK GHDD\ FDOFXODWLR
OHDVXUHPHQW.PH VIQFKURQL]DWLRQ
9DOXHV 1R <HV
"HDGEDQGV| REHUDWLRQ VKRXOG EH SHU|[RRWHEVAGWK GHDGE
FRQQHFW |FRQQHFWLRQ WR RXWVWDWLRQ GHYLFH
9DOXHV 1RW 8VHG 2QO\ 5HDG :ULWH $00 5HD
DQG :ULWH $00 5HDG DQG J|ULWH RQO\ GLIIHUH
"HDGEDQGV| 9DULDWLRQ XV HGHIRW FEHDERMHIBXOW 9DULDWLR
9DULDWLRQ SBOBHYV 'HID X O W62 BILLDVAIRID
JORDW
"HDGEDQGV| 9DULDWLRQ XVHG IRU GHDGEDQ®@G WULWH RSH|UD\
9DULDWLRQ 9DIOXHWLW%LW%LW )ORDW
/RJ '2 /RJ 'DWD 2EMHFW LQIRUPDW[LRHV
9DOXH<HR
/R KHDGHU (QDEOHV WR ORJ KHDGHUV [G&BRUW ORQLWRU
9DOXHV 1R <HV
/IRJ ,2 /IRNWDQXGVFRPPDQ® IRRIPOWAL R BV
9DOXHV 1R <HV
/RJ ,2 1IRW | /RIQRW FRQUQIRUPBWLRQ R E|MHW YV
FRQILIXUHG9DOXHV 1R <HV
/RJ $QVZHU| TRPHDSSOLFDWLRQ OLQN DQVZHUWVWLPHRXWYV WR

2XW

ORJ

9DOXHV 1HYHU
JLUVW 7LPH
$0ZD\V

3RLQWV

7TR DGG QHZ GDWD RU FRPPDQG SRLQW WR WKH SRLQWV QWKW

WKH

IROORZLQJ PH@PGCEGWBWXVRSRWDQ X VHORBPAY W X V 6 HIROWQ D/ (

5HPRYH FRQQHBW 0RQ MIRIQQKH W DRRIRVIWR B0 0 W KH KON ER Q V
VKRUWREMNWXLOO VLPSOLI\ DQG TXLFNHQ WKH ZRUN ZLWK WKH

3DJH RI
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(QLOLW 578 VBYWZA DU HSURWRFROV

JLIXUH 3RLQWV SRGERZP HQX

JROQMRIZILIXURKRVHBREWHWDBRYWIED] ZLQGRZ 7KH SDUDPHWHUV ZK
13 SURWRFRO DUH SURSRVHG LQ WKH QH[W WDEOH

JLIXUH &UHDWH QSR LIMWIBREV

JLHOG Q '"HVFULSWLRQ "HIDXOW YDOXH

2EMHFW | '13 REMHFW W\SH %LQDU\ ,QSXW
9DOXHV %LQDU\ ,QSXW 'RXEOH %LW ,QSXW |%LC
2XWSXW $QDORJ ,QSXW $QDORJI 2XWSXW

" QGH] +HUH 2BAMHFWDQGEHH VSHFLILHG
5DQJH Rl YDOXHV  «

 QGHJFUHPHIQWHU DGGLQJ QMIHISRDQVEH
DXWRPDWLFDOO\ LQFUHPHQWHG E\ VHW YDOXH

21TVHW 1HZ YDOXH 20G YDOXH | 21IVHW 6FDOH

6FDOH 211VHW

21TVHW

,OQYHUW | ,QYHUVVYWRQWRXV 1R

3DJH RI
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9DOXIHRV <HV

'% 9DOXH | '"HDGEDQG YDOXH XVHG WR|FRQILIJXUH RXWVWDWL
5DQJH RI YDOXHV «
‘% 8VH 8VH 'HDGEDQG YDOXH WRR VHW RXWVWDWLR

FRQILIXUDWLRQ
9DOXH 1R <HV

JLIXUH 'DWD SRLQW

V ZLQGRZ

&ROXPQV REWARWQESHMNWIH GDWD SRLQW FR Q9IDIXXH WILRPP®! S-
DQG RIMMKHUVKWZRHHBOWD IURP FRQWUROOHG GHYLFH

JLIXUH &UHDWH FRPPDQ@GQSRRAQW

JLHOG Q

'"HVFULSWLRQ

'"HIDXOW YDO

X H

2EMHFW

'13 REMHFW W\SH
9DOXHV %LQDU\ ,QSXW 'R
2XWSXW $QDORJ ,QSXW $(

%LQRDU\N 2XWSXW &
XEOH %LW ,QSXW
PDORJ 2XWSXW

RPP
% L Q

O9DULDWLR

Q13 2EMHFW 9DULDWLRQ W

KRQWURO SKHWDHQ

X AN

3DJH RI
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8 VBYWZAHDMUI BURWRFROV

9DOXHV &RQWURO 5HOD\ 2XWSXW %ORFN
%LW ,QWHIWU, QWHIWU)ORDW
%LW )ORDW
,QGH] +HUH 2 WNKHFWFDQGEH VSHFLILHG
5DQJH RI YDOXHV «
,QGH[ ,QMUHIMHQY DGGLQJ QHZ SRLQEQW ,QGH[ ZLOO EH
DXWRPDWLFDOO\ LQFUHPHQWHG E\ VHW YDOXH
&RPPDQG |[7&888RPDQG 7\SH VHQW WR VODBWWKBHY I2RFHUDWH
9 DOXHV O6HOHFW 2SHUDWH 'LUHFW 2SHUDWH
2SHUDWH 1R $FNQRZOHGJPHQW :ULWH
&RXQW +RZ PDQ\ WLPHWR PIRBRGW H
5DQJH RI YDOXHV «
+t&DQFHO &RPPDQG ZLOO EH H[HFXWHG
2Q 7LPHU | 3XOVH 21 WLPHU OHQJWK
5DQJH RI YROXHV PLOOLVHFRQGV
21 7LPHU 3XOVH 2)) WLPHU OHQJWK
5DQJH RI YROXHV PLOOLVHFRQGV
21IVHW 1HZ YDOXBG YDOXH 211VHW 6FDOH
6FDOH 21IVHW
21IVHW
,QYHUW ,QYHU VLW Q VRXV 1R
IDOXIHRV <HV
'13 8'3 7&3 ,3 FOLHQW FRQILJXUDWLRQ
&RPPXQLFDWLRQ SRUW SDUDPHWHUYV
J)LHOG Q '"HVFULSWLRQ '"HIDXOW YDOXH
SRUW 7&3 SRUW

5DQJH RI YDOXHV

«

6HUYHU ,3Y DGGUHVV RI WKH KRVW
ODVWHU DGGEHWWYDVWHU DGGUHVV

5DQJH RI YDOXHV « E\NWHV
60O0DYH DGIGUHWQODYH DGGUHVV

5DQJH RI YDOXHV « E\NWHV

3DJH RI
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SHFRQQHFW WKH FRQQHFWLRQ LV EURNHQ F\FOH WLUPH
UHFRQQHFWLRQ
5DQJH RI YDOXHV VHFRQGYV
7 &RQQHFWLRQ WLPHRXW
5DQJH RI YDOXHV VHFRQGYV
8'3 8VH 8'3 RU 7&3 W\SH 1R
1R+7&3
<HWV8'3
SRUW HQDEQBEOHY RU GLVDEOHV FRRRXQLFDWLRQ SRUW RQ
9DOXHV 1R <HV
SRUW QDPREBRUW QDPH 1HZ FRPPXQLFDWLRQ
)RU H[DPS$S®HDVWHU ’
$SSOLFDWLRQ OD\HU SDUDPHWHUYV
JLHOG QI '"HVFULSWLRQ '"HIDXOW YDOX
7LPH 87& 8VH 87& WLPH LQ FRPPXQLFDWIHRQ
9DOXHV 1R <HV
7LPH &\FOH WLPH RIFKOUREN.]DWLRQ WR WKH
VIQFKURQLFRMQVRWHROOHG GHYLFH
5DQJH RI YDOXHV « VHFRQGYV
8VH WLPH | (QDEOHYVY RU GLVDEOHYV FORFNNMWFKURQL]DWLRQ
VIQFKURQLPDWIXRIY 1R <HV
$SSOLFDW|LH® DSSOLFDWLRQ OD\HU DQVZHMHMKRR@ER XW
WLPHRXW | 5DQJH RI YDOXHNRQGYV
&ODVV SRBROUDRG RI FODVV GDWD SRROLQUHFRQGYV
+tQR SRROLQJ
5DQJH RI YDOXHV VHFRQGYV
$SSOLFDWLRSEODRBDWLRQ OD\HU QDPH 1HZ $SSOLFDWLRQ| (
QDPH JRU H[DPSOH 3$SSOLFDWLRQ| OD\HU"
YUDJPHQW |®DHPXP DOORZHG DSSOLFDWLRQ OD\HU IUDJPHQ\

5SDQJH RI YDOXHV E\

«

W HV

(QDEOHG F

RQQVWE DHW RU GLVDEOHYV DSSO
9DOXHV 1R <HV

LFDW LRQ OD\HU RQ

3DJH RI
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3RLQWYV

5HIHU WIBR WHKIHSDDJ@JUDSK 33RLQWYV’ 7KH FRQILIXUDWLRQ LV
6LPXODWRU PDVWHU FRQILIJXUDWLRQ

'LWK VLPXODWRU LQWHUIDFH \RX FDQ VLPXODWH GDWMWISRW(
HQYLURQPKH BGWQ XVH LW WR WHVW(6&HSLNFWWHP ZLWKRXW

SRUW SDUDPHWHUV

JLIXUH 6LPXODWRU SRUW SDUDPHWHUV

JLHOG Q '"HVFULSWLRQ '"HIDXOW YDOXH
! JRU LQWHUQDO XVH RQO\
3RUW QDRHLPXODWRU SRUW QDPH 1HZ 6LPXODWRU PDVW

JRU H[DPSOH 326LPXODWRU’
(QDEOHG R(@NVMBMDHIMWVRU GLVDEOHV SRUWRRQ VWDUW
9DOXHV 1R <HV
SRPRWQLWRE&EKRZ SRUW PRQLWRU RQ V\VMRHP VWDUWXS
9DOXHV 1R <HV

3RLQWYV

JLIXUH 6LPXOBWBRBWYXVISREGERAVV

JROORZLQJ IL$B@H ¥ YRPXODWLRQ SRLQW GLDORJ ZLQGRZ <F
1DPH 9DOXH W\SH &KDQJH W\SH O0LQ YDOXH OD[ YDOXH 6W

3DJH R
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JLIXUH & UHQWH VL P XNODBRIRGW

JLHOG Q '"HVFULSWLRQ "HIDXOW YDOXH

1DPH 1DPH RI VWDWXV SRLQW 1RW VHW
JRHU[DPSOH 3'DWD 3RLQW

7\SH 7\SH Rl GDWD SRLQW L QWHJHU
5DQJH Rl YDOXHV ,QWHJHU )ORDW

OLQ YDOXHOLQLPXP YDOXH RI VLPXODWLRQ GDWD SRLQW
5DQJH RI YDOXHV

OD[ YDOXH OD[LPXP YDOXH RI VLPXODWLRQ GDWD SRLQW
5DQJH RI YDOXHV

6WHS 6WHS VL]H WR FKDQJH VLPXODWLRQ GDWD SRLUQW
0OLQ DQG OD[ YDOXHV
5DQJH RI YDOXHV

&KDQJH W\THVD SRLQW VLPXODWLRQ W\GHUHPHQW
5DQJH RI YDOXHV
,QFUHPHQW
'"HFUHPHQW
5DQGRP
0DQXDO

3HULRG &\FOH WLPH RI GDWD SRLQW FKDQJH

SDQJH RI YDOXHWYLOWLVHFR

QG V

.l \RX KDYH FRQILIJXUHGF PDQXD IRSHWR SRDQWH GDWD SRLQ\
ODQXCHM OXH GLDORJ IRPRBQ W D)MIFO@REKUH VKRZV WKLV PHQ

3DJH RI
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JLIXUH 6LPXOIPRULBWYRBQ X

JLIXUH ODQXDO FKDQJH W\SH GLDORJ

'LWK PDQXDO FKDQJH W\SH DY I RQ WIUFDGQDIPAOAWE 8 RROIGDAV D S|
&DXVH Rl WUDQVPLRWLRE I EQGEHQ L WLDFNLJUR X3pI® LBS RO W D
,QWHUURJDWLRQ 5HTXHVWHG &RQWURO ORFDO &RQWUR®G |
VRXUFH 7HVW PRGH &DOFXODWHG

4XDOLW\ YDOXHV FDI@® W HQOWANKHHGUDRRWH 7RI EFINQ W,QW BOY. BT L
7LPBIXEVWLWXWHG WLPH &ORFN IDLOXUH

53 FRQILJXUDWLRQ

&RPPXQLFDWLRQ SRUW SDUDPHWHUYV

JLHOG Q '"HVFULSWLRQ '"HIDXOW YDOXH

%DXG UDWBHULDO SRUW EDXG UDWH
5SDQJH RI YDOXHV «

&RP SRUW &RPPXQLBRWWRQXPEHU )RU H[DPSOH ZLWK
GHIDXOW YDOXH ZLOO EH XVHG &20

3DJH R
(QLOLW 578 8VHU 0DQX|
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«

5DQJH RI YDOXHV

'‘DWD ELWV6HULDO SRUW GDWD ELWYV
9DOXHYV ELWV
3DULW\ 6HULDO SRUW SDULW\ 1RQH
9DOXHV 1RQH 2GG (YHQ |ODUN 6SDFH
6WRS ELWVWHULDO SRUW VWRS ELWYV
9DOXHYV ELWYV
SRUW HQDBBYH®W HQDEOHG RQ V\VWHP YR/'DUWXS
9DOXHV 1R <HV
SRUW QDRHDPH RI WKH SRUW DQG SURWRERRPPXQLFDWLRQ
JRU H[DPSOH533&2MDVWHU’
'DWD OLQN OD\HU SDUDPHWHUV
JLHOG Q '"HVFULSWLRQ ‘'HIDXOW YDOKH
5781 XPEHUS578 1XPEHU RU DGGUHVYV
5DQJH RI YDOXHV «
OD[ IUDPH| YDJHPXP IUDPH OHQJWK
5DQJH RI YDOXHV « EYWHYV
$QVZHU WLPHRXWLPHRXW RI UHVSRQVH IURP FRQWUROOHG
GHYLFH
5SDQJH RI YDOXHV « PLOOLVHFRQGYV
$VN GDWD HYIWWUSDUDPHWHU LV LPSRUWDQW LI \RX KDYH|PRL

WKDQ RQH FRQWUROOHG G
FRPPXQLFDWLRQ SRUW <R
GDWD UHTXHVWYV WR WKH G
5DQJH RI YDOXHV

«

HYLFH RQ RQH
X FDQ XVH LW IRU \
S HVLUDEOH GHYLFH

IDUL

%URNHQ (

)IEREHU RI UHWULHV WR GH
LEURNHQ
5DQJH RI YDOXHV

«

WHUPLQH LI WKH F

RQQ

1R OLQN F

F\FKOY SDUDPHWHU LV LPSRU
WKH FRQWUROOHG GHYLFH
VHQGYVY UHTXHVWYVY HYHU\ W
5SDQJH RI YDOXHV

«

WDQW LI WKHUH LV
'LWK GHIDXOW YD
HQWK F\FOH

"DWD OLQ

NDWBHOLQN OD\HU QDPH

OXH

HU

1HZ 'DWD /LQN OD

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 57

8 VBYWZAHDMUI BURWRFROV

YRU H[D FFSOHGHU

(QDEOHG

R(@MVMBMDHUWRU GLVDEOHYV GD
9DOXHV 1R <HV

NOHULQN RQ VWDUW

63%% X

WRQILIJXUDWLRQ

&RPPX®GDWLRQ SRUW SDUDPHWHUV

JLIXUH 63%$%8FRPPXQLFDWLRQ SRUW SDUDPHWHUYV

JLHOG Q

'"HVFULSWLRQ

'HIDXOW YDOXH

JRUQWHUQDO XVH

3RUW QDF

HDPH RI WKH SRUW DQG SU
YRU H[DPSOH63$®&XVDVWHU"

RIVARBRSRE® XR'DVWHU S|URW

3RUW HQE

BBHW HQDEOHG RQ V\VWHP
9DOXHV 1R <HV

YW DUWXS

&RP SRUW

&RPPXQLFDWLRQ SRUW QXI
5DQJH RI DM XHV

PERWVVLIQHG

%DXG UDWBHULDO SRUW EDXG UDWH
5SDQJH RI YDOXHV «
'‘DWD ELWV6HULDO SRUW GDWD ELWYV
9DOXHYV ELWYV
6WRS ELWVWHULDO SRUW VWRS ELWYV
9DOXHYV ELWV
3DJH RI
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3DULW\ 6HULDO SRUW SDULW\ (YHQ
9DOXHV 1RQH 2GG (YHQ |ODUN 6SDFH
56 PRGH ,I XVHG WZR ZLCGBW P VMKREKWOBSKY ZLUHV

XVHG VHULDO SRUS®DUD KB W
LPSRUWDQW
9DOXHV 7ZR ZLUHV

JRXU ZLUHV

HU LV QRW

5HFRQQHFWRZ RIWHQ WR WU\ WR FRQQHFW WR FRPPXQLFDW
SRUW
5DQJH RI YDOXVYINFRQ@GV
IH[W UHTXHMW WHPRWHHQGLQJ QH[W UKHTXHVW
5DQJH RI YDOXHW «
7LPH %URDGRBPUW WHECRFRIVI\QFKURQL]DWLRQ
VIQFKURQLVRWMLRB FRQWUROOHG GHY|LFH
5DQJH RI YDOXHV « VHFRQGYV
VIQFKURQ L DWOLRMH IGV
7LPH %URDGRDNVWH VKRUW PRAOIRFAN RI
VIQFKUR QLY DONFIKRUR QL]IDWLRQ WR WKH FRQWUROOHG GHY|LFH
VKRUW 5DQJH RI YDOXHV « VHFRQGV
VIQFKURQL]DWLRQ LV GLYDEOHG
$O0ORZ <HY¥V\QFKURQL]H DOZD\V <HV
VIQFKURQUIRWILRBPKURQLUJH5R®QQWHU|QDO FORFN LV
VIQFKURQL]HG
87& WLPH| 8VH 87& WLPH LQ FRPPXQLFBMNALRQ
9DOXHV 1R <HYV
SRUW PRQBWRHE SRUW PRQLWRU RQ VIMWHP VWDUWXS
IDOXIHRV <HV
/IRJ UDZ GDRWIWNDZ FRPPXQLFDWLRQ GDWHYV
9DOXHV 1R <HV
3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

$SSOLFODNHRQSDUDPHWHUYV

JLIXUH 63%$%8®SSOLFDWLRQ OD\HU SDUDPHWHUV

‘'HIDXOW YDOKH

JLHOG Q "HVFULSWLRQ

JRU LQWHUQDO XVH

$SSOLFDWISBSOLFDWLRQ OD\HU QDPH| 1HZ $SSOLFDWLRQ
1DPH )RU H[DPSOH 3$SSOLFDWLRQ OD\HU’
(QDEOHG R(@ MVEVDHMV R WD SSOUDEMWMVRQ [AAIRHU RQ VWDUW
9DOXHV 1R <HV
$GGUHVV | 60DDYGIGUHVV
5DQJH Rl YDOXHV  «
+LV EURDGFDVW
JUDPH VL]HOD[LPXP IUDPH OHQJWK
5DQJH Rl YROXHEAWHYV
BULRULW\ GHTXHVW GDWD HYHU\ F\FOH 2QO\ UHOHYDQW

WKD@BREBLFDWLRQ OD\HU

H[LVWV

5DQJH RI YDOXHV «

3DJH RI

LI
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(QLOLW 578 VBYWZA DU HSURWRFROV

%URNHQ OL@REHU RI UHWULHV WR GHWHUPLQH LI WKH FRQQ
LV EURNHQ
5DQJH Rl YDOXHV  «
SHFRQQHKFWRZ RIWHQ WR WU\ WR FRQQHFW WR UHPRWH GHY
5DQJH Rl YDOXNWFRQGYV
SHVSRQVH DLW WLPHRXW RI UHVSRQVH IURP FRQWUROOHG
WLPHRXW| GHYLFH
5D Q JHDRIXH V «PLOOLVHFRQGV
'‘DWD &RXQMHTXHVW PD[LPXP GDWD FRXQW

SDQJH RI YDOXH

«

3ROO

S5HTXHVW RI GDWD HYHU\ S
5DQJH RI YDOXHV

«

HULRG RI WLPH
PLOOLVHFRQGV

6WDWXV

8VH VODYHHYVWHDWWKWHYHU\ S
VHFRQGV

5DQJH RI YDOXHV \
+XVH RQO\ ZKLOH FRQQHF

«

WLQJ

HULRG RI

HFRQGV

SHVHW

SHVHW VWDWXV ELW LQ VO
6HW WKLY SDUDPHWHU WR
GRHVY QRW VXSSRUW VXFK

DYHHVGHYLFH

"RPPDQG

1R RQO\ LI WKH VQ

SHTXHVW

$ODAURWHQ UHTXHVW DODU
5SDQJH RI YDOXHV V
+tGLVDEOHG

«

PV

HFRQGV

SHTXHVW

(Y HOXYWHWW HYHQWYV IURP VOI
6HW WKLY SDUDPHWHU WR
GRHVY QRW VXSSRUW VXFK

DYHVGHYLFH
1R RQO\ LI WKH VdQ
"RPPDQG

SHTXHVW
&RXQW

(FHQMWYDQW RQO\ LI WKHUH
DSSOLFDWLRQ OD\HU UHPH
+RZ PDQ\ WLPHV UHTXHVW
DSSOLFDWLRQ OD\HU UHPH
HYHQWV

5DQJH RI YDOXHV
+XQWLO LW KDV HYHQWYV

«

DUH PRUH WKDQ R(
*WH GHYLFH

HYHQWYV IURP WKH
R*WH GHYLFH LI WK

SHTXHVW
WLPH

(FHQWYDQW RQO\ LI WKHUH

R*WH GHYLFH

DSSOLFDWLRQ OD\HU UHPH

3DJH RI

DUH PRUH WKDQ RQ

DYF

DYF

D H

VDP

HUF
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WZDVWHU SURWRFROV

+RZ ORQJ UHTXHVW HYHQW
DSSOLFDWLRQ OD\HU UHPH
5SDQJH RI YDOXHV P
+tWKLV SDUDPHWHU LV LJQ

«

V IURP WKH VDPH
*WH GHYLFH
LOOLVHFRQGYV
RUHG

7LPH &\FOWLPH®RFN VIQFKURQL]JDWLRQ WR WKH
VIQFKURQLFR@WRI@OOHG GHYLFH
5DQJH RI YDOXHV  « VHFRQGV
VIQFKURQL]DWLRQ LV GLYDEOHG
7LPH &\FOH VKRUIAWRFINPM\RFKURQL]JDWLRQ WR WKH
VIQFKURQLFR@WRI@OOHG GHYLFH
VKRUW 5DQJH Rl YDOXHVHFRQGYV
VIQFKURQL]DWLRQ LV GLYDEOHG
$O0ORZ <HYV\QFKURQLJH DOZD\V <HV
VIQFKURQLI]RMWLROKURQL]H RQO\ LI 578 LQWHUQDO FORF
VIQFKURQL]HG
87& WLPH| 8VH 87& WLPH LQ FRPPXQLEBWVYRQ
9DOXHV 1R <HV
/RJ KHDGHURJ DSSOLFDIMIDREHOD\HU <HV
9DOXHV 1R <HV
IRJ 2 /RLQIRUPDWLRQ REMHFWV | <HV
9DOXHV 1R <HV
/IRJ ,QRW | /RIQRW FRQUQIRUPBWLRQ REMHFWYV
FRQILIXUHBDOXHV 1R <HV

3RLQWYV

$SSOLFDWLR®RIOPWHVUEKDW FK R ADVL POV HB R P VERIHR H R O
DQG FRPPDQGV WRYBROWRROOHOA JIJXUH VKRZV SRLQWYV SRSXS

ULJKW PRXVH EXWWRQ
FRPPDQGV $OVR YRIXFRIQ@BAWRRQ WR WKH 7DJ

<RX FDQ $GG

GDWD SRLQW

N

L

(G LWV GRO!
<RX FDQ 5HPI

7$* ODQDBOO PHQX LWHPV KDYH NH\ERDUG VKRUWFXWYV 7KH)

VRIWZDUH

3DJH RI
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JLIXUH 3RLQWYV SRSXS PHQX

JROORZLQJ ILEXUBWERIZW XVLORRIW LQGRZ 7KH SDUDPHWHU\
63$%8@BURWRFRO DUH SURSRVHG LQ WKH QH[W WDEOH

JLIXUH &UHDWHWDWXALQRRQ@W

JLHOG Q

'"HVFULSWLRQ

‘'HIDXOW YDOXH

7\SH

63% W\SH Rl SRLQW
5DQJH RI Y,DOXSHW 'DWD

2

2XWSXW 'DWD

6 6HWWLQJ 9DOXHYV

9

O9DULDEOHYV

., ,QSXW 'DWD

3DJH RI
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0O OHPRU\ 'DWD

6XE7\SH | 63% VXE W\SH RI SRLQW 6LQJOH 3RLQW
5DQJH RI Y6RQX¥BW 3RLQW
'RXEOH 3RLQW

L QWHJHU

JORDW

&KDQQHO| &KDQQHO
5DQJH Rl YDOXHV  «

&KDQQHO| $IWHU DGGLQJ QHZ SRLQW &KDQQHO ZLOO ElI
L QFUHPHQW XW R P DMDLFRDHOREA QMARVG Y D O X H
5DQJH RI YDOXHV  «

'‘DWD 1XPEHIWD 1XPEHU
5DQJH RI YDOXHV «

'DWD  1XPHWHU DGGLQJDWY ISFAEBW EH
' QFUHPHQWXWRPDWLFDOO\ LQFUHPHQOWHG E\ VHW YDOXH

5DQJH RI YDOXHV «

(9 &KDQQHEBDYH HPSW\ WR XVH VDPH|FKDQQHO DV GDWIL
5DQJH RI YDOXHV (PSW\

«

(9 1XPEHU/HDYH HPSW\ WR LJQRUH HYHQWYV
5DQJH RI YDOXHV (PSW\

«

(9 &KDQQHMMAHDYH HPSW\ WR XVH VDPH|FKDQQHO DV GDWIL
5DQJH RI YDOXHV (PSW\

«

(9 1XPEHU/HDYH HPSW\ WR LJQRUH HYHQWYV
5DQJH RI YDOXHV (PSW\

«

(9 &KDQQHMMAHDYH HPSW\ WR XVH VDPH|FKDQQHO DV GDWIL
5DQJH RI YDOXHV (PSW\

«

(9 1XPEHU/HDHI®PSW\ WR LIJQRUH HYHQWYV
5DQJH RI YDOXHV (PSW\

«

3DJH R
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(9 &KDQQHMAHDYH HPSW\ WR XVH VDPH|FKDQQHO DV GDWUIL
5DQJH RI YDOXHV (PSW\

«

(9 1XPEHU/HDYH HPSW\ WR LJQRUH HYHQWYV
5DQJH RI YDOXHV (PSW\

«

$QDORJ & KDHDQYMOHP SW\ VFR XYGIHODP W |G D W D
5DQJH RI YDOXHV (PSW\

«

$QDORJ 1XPHMHYH HPSW\ WR LIQRUH HYHQWYV
5DQJH RI YDOXHV (PSW\

«

$ODUP &KD/GIONE HPSW\ WR XVH VDPH|FKDQQHO DV GDWRIL
5DQJH RI YDOXHV (PSW\

«

$ODUP 1XPEHAHP SW\ WR LIQRUH DODUPYV
5DQJH RI YDOXHV (PSW\

«

,QYHUW ,QYHU VLW Q VRXV 1R
IDOXIHRV <HV
21IVHW 1HZ YDOXH 206G YDOXH 21IVHW 6FDOH
6FDOH 21IVHW
21IVHW
3DJH RI
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JLIXUH 'DWERLQWYV

&ROXPQV 9DOXH 7LPH 4XDWHWOP & BEOMADZ LLOROP VAMERYW UR OOHG

JLIXUH $GG QHZ FRIRPLIRQEBW XV

JLHOG Q '"HVFULSWLRQ '"HIDXOW YDOXH
7\SH 63% W\SH Rl SRLQW ., ,QSXW 'DWD
5DQJH RI Y,DOXSHW 'DWD
2 2XWSXW 'DWD
6 6HWWLQJ 9DOXHYV
9 O9DULDEOHV
0 OHPRU\ 'DWD
6XE7\SH | 63% VXE W\SH RI SRLQW 6LQJOH 3RLQW
5DQJH RI Y6RQX¥BW 3RLQW
'RXEOH 3RLQW

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBVYWZDWU SURWRFROV
 QWHJHU

)ORDW

&KDQQHO | &KDQQHO

5DQJH RI YDOXHV  «
&KDQQHO | $IWHU DGGLQJ QHZ SRLQW &KDQQHO ZLOO E
,QFUHPHQWXWRPDWLFDOO\ LQFUHPHQWHG E\ VHW YDOXH
5DQJHYROXHV  «
'DWD 1XPEHRWD 1XPEHU

5DQJH RI YDOXHV  «
DWD  1XPHWWU DGGLQJDWY ISRAEBW EH
,QFUHPHQWXWRPDWLFDOO\ LQFUHPHQWHG E\ VHW YDOXH
5DQJH RI YDOXHV  «

21TVHW 1HZ YDOXH 2QGIWH/O XH 6FDOH
6FDOH 211VHW

21TVHW

QYHUW  QYHUVUWRQVRXV 1R

9DOXIHRV <HV

JLIXUH &RPPDRRLQWYV

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW BV ZOIDWMWHU SURWRFROV
6\WVWHP PRQLWRU

6\VWHP PRQLWRU

JLIXUH 6\WWHP PRQLWRU SDUDPHWHUYV

JLHOG Q '"HVFULSWLRQ '"HIDXOW YDOKH
! JRU LQWHUQDO XVH
3RUWPH 3RUW SWMWRFRO 1IHB\WWHP PRQLWRU

JRU H[DPSOWHP PRQLWRU

(QDEOHG R(@NVBMDHMV RU GLVDEOHV DSS®LFDWLRQ OD\HU|] RQ
9DOXHV 1R <HV

SRUW PRQWBWKREZ SRUW PRQLWRU RQ V\VIRHP VWDUWXS
IDOXIRV <HV

3RLQWYV

SRUW QDMHDVWVBWRILOQWV KEWDBRWRFRO LV XVHG IRU 578 &\EH
GLDIJQRWWIHWY GDWD IURP 578 KDUGZDUH 2SHUDWLQJ V\V
DXWRPDWKHDBOA\V SRVVLELOLW\ WR FKDQJBRQRPR XD RBH ¥k
DFWLYD@QHWGHG WKHUH FDQ EH DGGHG DGGLWLRQDO IHDWXU

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

)LJ

XUH 6\WWHP

PROQLIWRRQYWWDWXV

&DWHJF *URXS 1DPH 'HVFULSWLRQ
BHFXULW\2SHUDWLQ[J/BUVEH PD LOPDULIXW®BJ RQ WR 2SHUDWLQ
7\SH 6WDWXV 6LJQDO DFW
QRUPDO
BHFXULW\W2SHUDWLQ/BUVVEZBP )DLERIAQW RIXMIDRBHEQTV WR 2
7RWDO VI\VWHP
7\SH ,QWHJHU
BHFXULW\2SHUDWLQJJ/BYVEIH PD LIOKRHQMQ RIXMIDBHEQ TV WR 2
VHULHYV VIVWHP LQ VHULHYV
7\SBWDW XV
BHFXULW\W2SHUDWLQJ/BUWWWERQ| 8VHU LV ORJJLQJ WR 2SHUD
3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VBYWZA DU HSURWRFROV

7\SH 6 WDLWXNO DFWLYDW
WR 2SHUDWRQG WIKM® BR

6HFXULW

2SHUDWLQ

J/ BRI W EPRQV

7\SH ,QWHJHU

6HFXULW

2SHUDWLQ

J, S \MRNB IR G

PVHU LV ORJIJHG RQ WR Z
7\SH 6WDWXV 6LJQDO L
ORJIJHG WR 2SHUDWLQJ V

6HFXULW

2SHUDWLQ

JB/\WW HB HL

WHBDWHG QHZ XVHU LQ 2
7\SH 6WDWXV 6LJQDO D
FUHDWLRQ DQG WKHQ JR

6HFXULW

2SHUDWLQ

JB\WW B P O}

AWWEDE WHG XVHU LQ 2SHUD

6HFXULW

2SHUDWLQ

J/ B IV @/HHPH W

HEOHWHG 2SHUDWLQJ V\V
7\SH 6WAELWQEMO DFWLYDW,
2SHUDWLQJ V\VWHP ORJ
QRUPDO

6HFXULW

(QLOLW &0

6/RJ 2Q )DL

O)ODULMHG XVHU ORJ RQ WR
7\SH 6WOMWXDO DFWLYDYV
QRUPDO

6HFXULW

(QLOLW &0

6/RJ 2Q
7RWDO

) D

LEROURHW RI )DLOHG XVHU (
7\SH ,QWHJHU

6HFXULW

(QLOLW &0

6/RJ 2Q )DL
VHULHV

OXRHQMQ RI )DLOHG XVHU
LQ VHULHYV
7\SH ,QWHJHU

6HFXULW

(QLOLW &0

6/RJIJHG 2Q

8VHU LV ORJJLQJ WR (QL
7\SH 6WDWXV 6LJQDO DF
WR (QLOLW &06 DQG WKH

6HFXULW

(QLOLW &0

6/RJIJHG 2Q

BRXDW RI XVHU ORJJLQJ
7\SH ,QWHJHU

7\SH 6WDWXV 6LJQDO DF
XVHU DQG WERQPDROHV W R

HV |
HV

BRXQYWRRIILQIJ WR 2SHUDW

SH

\VV
SHI
FW

(Ql
VHV

DR J

ORJ

6HFXULW

(QLOLW &0

6,V /RIJIIJHG

POVHU LV ORJIJHG RQ WR (
7\SH 6WDWXV 6LJQDO L
ORJJHG WR (QLOLW &06

3DJH RI

(QLOLW 578 8VHU 0D

QX|



(QLOLW 578 VRWWZDWEBURWRFROV

6HFXULW

(QLOLW &0

6&RQILJXUD
VDYHG

WQRQLW &06 FRQILJXUDW

7\SH 6 WDWXV 6LJQDO DEF

FRQILIXUDWLRRFNBYLQJ

LR G

"LDJQRV

N3 FO/

IRZ

/ILPLW IRU XVHG PHPRU\
UDQJH LV FRQILIJIXUDEOH
SDQJH RI YDOXH
'"HIDXOW YDOXH

«

LQ

"LDJQRV

V& B &

+LJK

7LPH
UHVRXUFHV
5DQJH YDOXH
'"HIDXOW YDOXH

7LPH LV
VHFRQGYV

IRU ZKLFK &38 LV XVL

"LDJQRV

W& BRFN

1RW V\QFK

WBROLWEWHUQDO FORFN LV

"LDJQRV

WL\ V

IRZ &

/ILPLW IRU XVHG GLVN VS
/[LPLW UDQJH LV FRQILJX
SDQJH RI YDOXH

«

DFF
UDE

"LDJQRV

WL\ V

IRZ '

/ILPLW IRU XVHG GLVN VS
/[LPLW UDQJH LV FRQILJX
SDQJH RI YDOXH

«

DFF
UDE

"LDJQRV

WL\ V

IRZ (

/ILPLW IRU XVHG GLVN VS
/[LPLW UDQJH LV FRQILJX
SDQJH RI YDOXH

«

DFF
UDE

"LDJQRV

WL\ V

IRZ )

/ILPULR/U XVHG GLVN VSDFH
/[LPLW UDQJH LV FRQILJX
SDQJH RI YDOXH

«

1 L C
UDE

"LDJQRV

V1L, RVG6WDW X

\,(7+ «

(WKHUIQWWRUN LQWHUIDF
7\SH ,QWHVHULSWLRQV LR
WKH WDEOH EHORZ

8

"LDJQRV

NVLRBVIRW :R

UM & Qd

(WKHUQHW 1HWZRUN
GERQQHFWHG

LQ

WH

3DJH RI

(QLOLW 578 8VHU 0D

QX|



(QLOLW 578 VBYWZA DU HSURWRFROV
(WKHUQHW 1HWZRUN 1Q&WADWKXN MROEWBROOHU

1DPH '"HVFULSWLRQ 9D X H
1&6B',6&211(&7 (" 7KH FRQQHFWLRQ LV GLVFRQQHFW
1&6B&211(&7,1% 7KH FRQQHFWLRQ LVRQOQWKW LSQURF
1&6B&211(&7 (" 7KH FRQQHFWLRQ LV LQ D FRQQHF
1&6B',6&211(&7,1* 7KH FRQQHFWLRQ LV LQ WKH

GLVFRQQHFWLQJ
1&6B+$5:$5(B127B35(6(177KH KDUGZDUH IRU WKH FRQQHFW
QHWZRUN LQWHUIDFH RDW G 1,& |
1&6B+$5:35(B",6%%/(" 7KH KDUGZDUH IRU WKH FRQQH|FW
LV QRW HQDEOHG
1&6B+$5 :$5(B0$/)81&7,21] $ PDOIXQFWLRQ KDV RFEXUUHG| LQ
WKH FRQQHFWLRQ
1&6BO(',$B',6&211(&7(" 7KH PHGLD IRU H[DPSOH WKH |QH
GLVFRQQHFWHG
1&6B$87+(17,&$7,1*% 7KH FRQQHFWLRQ LV ZDLWLQJ |IRU
RFFXU
1&6B$87+(17,&%7,21B68&&BXWKHQWLFDWLRQ KDV |VXFEHH
FRQQHFWLRQ
1&6B$87+(17,&%$7,21B)$,/( SXWKHQWLFDWLRQ KDV IDIOHG|RQ
1&6B,19%/,'B$''5(66 7KH DGGUHVV LV LQYDOLG
1&6B&5('(17,$/6B5(48,5(' | BHFXULW\ FUHGHQWLDOV DUH UHT.

3

DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 57

8 §@DWEDIBHRWRFROV

60ODYH SURWRFROV

(&

SURWRFRO FRQILIJXUDWL

RQ

&RPPXQLFDWLRQ SRUW SDUDPHWHUYV

XH

JLIXUH (& SURWRFRO FRPPXQLFDWLRQ SRUW SDUI
JLHOG Q '"HVFULSWLRQ '"HIDXOW YDO
. JRU LQWHUQDO XVH
SRUW 1DPHLIDPH RI WKH SRUW DQG SURWRIFRQ(&B VODY
JRU H[DPSOH 3&20WOD& H”’ SURWRFRO’
(QDEOHG REIRVMWDHQMEOHG RQ VI\VWHP VW UWXS
9DOXHV 1R <HV
&20SRUW | &aRPPXQLFDWLRQ SRUW QXPEHBW DVVLIQHG
SDQJH RI YDOXHV &20 « &20
%DXG UDWBHULDO SRUW EDXG UDWH

«

5DQJH RI YDOXHV

‘DWD ELW

V6HULDO SRUW GDWD ELWYV
9DOXHYV

6WRS ELW

WHULDO SRUW VWRS ELWYV
9DOXHYV

3DULW\

BHULDO SRUW SDULW\
9DOXHV 1RQH 2GG (YHQ 0

1RQH
DUN 6SDFH

56 ORGH

I XVHG WZR ZLGBW P LEKKRRK
XVHG VHULDO SRUVWDUM BIBW,
LPSRUWDQW

HBREH ZLUHV
HU LV QRW

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥&DWHDRMHRWRFRO
O9DOXHV 7ZR ZLUHV )RXU ZLUUHV
5HFRQQHKFWRZ RIWHQ YHFWR RRRRPPXQLFDWLRQ SRUW L
WKHUH ZDV HUURU
5DQJH RI YDOXHV « VHFRQGYV
, QLW WLPH3URWRFRO LQLWLDOL]DWLRQ® WLPH RQ VWDUWXS
WLPH QR HYHQWY ZLOO EH JHQHUDWHG
5DQJH RI YDOXHV « VHFRQGYV
+t1RW XVHG

'‘DWD /LQN 'DWD OLQN DGGUHVV VL]H
DGGUHVV VEPHRQJH RI YDOXHYV « E\WH)V
SRUW PRQIBWRE SRUW PRQLWRU RQ V\VWRP VWDUWXS
IDOXIHRV <HV
/IRJ UDZ GDWD UDZ FRPPXQLFDWLRQ GD|WbB V
9DOXHV 1R <HV

'DWD OLQN OD\HU SDUDPHWHUV

JLIXUH (& SURWRFROBBWIEDURRHWHUV
JLHOG Q '"HVFULSWLRQ '"HIDXOW YDONXH
! JRU LQWHUQDO XVH
'DWD /LQN 'IID®PBl OLQN OD\HU QDPH 1HZ 'DWD /LQN

JRU HIDPSOH S:0HDVXUHPHQWY GDWD FRQWUROOH
(QDEOHG R@ VYR D®DHNWNVRU GLVDEOHY GDWDROLQN RQ VWDUW
9DOXHV 1R <HV

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥@DWHDIWHRWRFROV

'DWD OLQN'DWD OLQN DGGUHVV

DGGUHVV | 5DQJH RI YDOXHV
« Ll 'DWD OLQN DGGUl OHQJWK LV VHW WR
« Ll 'DWD OLQN DGGUHVV OHQJWK LV VHW WR
1 'DWD OLQN DGGUHVV OHQJWK LV VHW WR WKL
SDUDPHWHU LV QRW XVHG

&27VL]H &DXVWRDQVPLVVLRQ VL]H
5DQJH RI YDOXHV « E\WHV

&$$VL]H &RPPBO8DGGUHVV VL]H
5DQJH RI YDOXHV « E\WHV

JUDPH VL]HOD[LPXP IUDPH VL]JH $00 VWDUW VWRS FKHFNVX
DQG RWKHU E\WHV DUH LQFOXGHG
5DQJH RI YROXHMWWHYV

"LVFRQQHFWVIFRQQHFW GDWD OLQN OD\HU LI QR UHTXHVWV

UHTXHVWYUHFHLYHG IURP PDVWHU IRU VSHFLILHG WLPH
5DQJH Rl YOOXHWHFRQGYV
+QRW XVHG

BWDWXV /[LQNWWDWXV OLQN QHHGHG EHIRUH UHVHW OLQN
9DOXHV 1R <HV

$O0RZ (QODEOHV RU GLVDR@&R YW UBBEXRQVH

GHYLFH
9DOXHV 1R <HV

&ODVV D(
WR &0ODVV

PVEZBIEOHV R EOGNMWD ESDHNWD U H
&ODVVYXHHWWYV
9DOXIHRV <HV

ESRQVH WR

&ODBQVZE
WR &ODV V

1DEOHV RU GLDWOHWVH&GSE
EGODVWHTXHVWYV
9DOXHV 1R <HV

Y@M WR

IRIKHDGHU

J/RJ GDWD OKKDNGGDLAHUYV
9DOXHV 1R <HV

<HV

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV
$SSOLFDWLRQ OD\HU SDUDPHWHUV

JLIXUH (& SURWRFRO DSSOLFDWLRQ OD\HU SDUD

JLHOG QD

'"HVFULSWLRQ

‘HIDXOW YDOXH

JRU LQWHUQDO XVH

$SSOGDWDRE

)RU H[DPSOH 36&$'$

) $SSOLFDWLRQ OD\HU QDPH | 1HZ DSSOLFDWLRQ

(QDEOHG R

9DOXHV 1R <HV

R(YWYPOMN RU GLVDEOHYVY GDWDRDROLQN RQ VWDUW

&RPPRQ DG

5SDQJH RI YDOXHV «

G&RPPRQ DGGUHVYV RI GDWD XQLW

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV

2EMHFW D G|GBUHNVMONRUPDWLRQ REMHFW [DGGUHVV ILHOG
5DQJH Rl YDOXHV  «
2EMHFW DG|/QEHRMMW DGGUHVV VWUXFW X 88 WKRZFWWOQUEIGD W |
VWUXFWXUHLQIRUPDWLRQ REMHFW DGGUHVV LV HQWHUHMHG L
FRQILIXUDWLRQ
5DQJH Rl FQOWHXFWXUHG
BWUXFWXUHG BWUXFWXUHG
BWUXFWXUHG BWUXFWXUHG
(QG RI LQLW(QDEOHYV RU GLVDEOHV VWDWHRQ LQLWLDOL]DW
WUDQVPLVVLRQ WR FRQWUROOHG VWDWLRQ
9DOXHV 1R <HV
 QWHUURJDWRRRQWR EHKDYH LI UHFHLYHG@RHQHUDO LQWHUUI
FRPPDQG UHNBRRDIHE XHVW EXW JHQHUDO LQWHUURJDWLRQ
DOUHDG\ LV+JRQAUDIRLQWHUURJDWLRQ LV
UHVWDUWHG
9DOXHV 1R <HV
 QWHUURJDWOQR/M RYRUIDWLRQ UHVSRQVHIRLOO KDYH KLJKHU
&ODVYV WKDQ &0ODVV HYHQWYV
9DOXHV 1R <HV
7LPH GLITHUROQFH GLQIHUWR GLVFDUG FRPPDQG H[HFXWLRQ
5DQJH Rl YOOXHWYLOOLVHFRQGV
& 6( SFW7HUBFWLYDWLRQ WHUPLQDWLRQ<HW XVHG IRU VHW S
FRPPDQGYV
9DOXHV 1R <HV
& 6( &DXVH |$M®DIRZ WR VHW ORFDO RU UHMRRWH FRPPDQG FDX
WUDQVPLVVRRDVXQ FPNOW SRLQW ZDV
FKDQJHG E\ FRPPDQG
9DOXHV 1R <HV
$OORZ $OORZV FORFN VI\QFKURQL]DPWRLRQ IURP FRQWUR
VIQFKURQL]DAWLIRMLR Q
9DOXHV 1R <HV
87& 7LPH VIQFKURQL]DWLRQ ZLWXH87& WLPHVWD|PS
9DOXHV 1R <HV
3DJH R

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV

7LPH GLIIHU

JAQFH GLINWBRQBORKURQL]H L
FORFN
5DQJH RI YDOXHV R

«

QWHUQDO 578

»LOOLVHFRQGYV

"D\ Rl :HHN | ,Q UHVSRQVHV ZLWK WLPHVWBIRS XVH 'D\ RI|:HHI
ELW
9DOXHV 1R <HV
6XPPHU WLPHQ UHVSRQVHV ZLWK WLPHV|WBIRS XVH 6XPPHU W
ELW
9DOXHV 1R <HV
+RXAKDQJH | 7TUDQVPLW VSRQWDQHRXV FARFN VIQFKURQL]DW
FRPPDQG RQ KRXU FKDQJH |,W LV RQO\ XVHG IRL
HYHQWV ZLWK &3 7LPH D WLPHVWDPS
9DOXHV 1R <HV
3HULRGLF | &\ FOH WLPH RI GDWD PDUNHG ZLWK &\FOLF 3HUL
&27
5DQJH RI YDOXHV « VHFRQGV
%DFNJURXQ®&\FOH WLPH RI GDWD PDUNHG ZLWK %DFNJURXQ!
&27
5DQJH RI YDOXHV « VHFRQGV
(YHQW EXITHESRQDWDQHRXV (YHQWYV EXII[HU RI &O0DVV VL]H
VL]H &KDQJH KDV RQO\ WDNH HIIHFW DIWHU V\VWHP L
5DQJH RI YDOXHV « HYHQWV
(YHQW EGDIWY WKH EXIIHU RI FODVV HYBBRRYRYIHUMMRZV Z
RYHUIORZ | WKLV SDUDPHWHU \RX FDQ VHOHFW ZKLFK HIYHQ
UHPRYH IURP TXHXH
5DQJH RI YDOXHV
SHPRYH ILUVW
5HPRYH DOO
2YHUIORZ ,28YHUIORZ LQIRUPDW LRI KEPMAPAR VWD GBHEVV
&ODVYV 2Q EXIIHU RYHUIORZ WKLV |2$ ZLOO EH VHW|WR
ZKHQ WKHUH LV IUHH SODFHV LQ EXIIHU LW [ZLO
'KHQ LW FKDQJHV WR FRQWUROOLQJ GH[YLFF
VKRXOG LQLWLDWH JHQHUDIO LQWHUURJDWLRQ

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV

(YHQW EXITH&ES&QDWDWQ HREXM I ENHRW&ODVY  VL]H
VL]H &KDQJH KDV RQO\ WDNH HIIHFW DIWHU V\VWHP L
5DQJH RI YDOXHV « HYHQWV
(YHQW EXIITHU WEBVEXIIHU Rl FODVV HYHBBRRYRYHUMMRZV Z
RYHUIORZ | WKLV SDUDPHWHU \RX FDQ VHOHFW ZKLFK HIYHQ
UHPRYH IURP TXHXH
5DQJH RI YDOXHV
SHPRYH ILUVW
5HPRYH DOO
2YHUIORZ ,P8YHUIORZ LQIRUPDWLRQ REMHRPRWGEBHEBVV |RU .
&ODVYV 2Q EXIIHU RYHUIORZ WKLV |2$ ZLOO EH VHW|WR
ZKHQ WKHUH LV IUHH SODFHV LQ EXIIHU LW [ZLO
'KHQ LW FKDQWWRWRLQFRBHYLFH
VKRXOG LQLWLDWH JHQHUDIO LQWHUURJDWLRQ
1RW (YHQUHFHLYHG HYHQW IURP PDLR PRGXOH KDV, RQ(
1RW7RSLFDOTXDOLW\ WR 1RW 7RSLFDO DQG FDXVH RI FKDQJ!
'LVFRQQHFWHSFRQQHFWHG VRXUFH WKDQ QR HYHQW ZLOO
JHQHUDVSISE UNVR\WVWH P
9DOXHV 1R <HV
6 4 8VH 64 ELW S5HFRPPHQGHG WWR\WXVH RQO\ LI PRV\
SDUW RI LQIRUPDWLRQ REMHFW DGGUHVVHV DU}
LQFUHPHQWHG E\ RQH
9DOXHV 1R <HV
/R) KHDGHU /RIDSSOLFDWLRQ OD\HU KHD&HWV
9DOXHV 1R <HV
IRJ 2 /RJ LQIRUPDWLRQ REMHFWV\ <HV
9DOXHV 1R <HV
3RLQWYV

'DWD SRLQWYV DQG FRPPDQG SRLQWYV LQ PRQBWAULRH ERDQWE
DQG FRPFPOLQEBVYV \RX ZLOO FRQQHFW D/DRJ FVEXGNQWBERVEEBWL B KY FRXXU

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV

JLIXUH 6WDMWRAWWYV IRU ,(& VODYH
JLIXUH &UHDWHWDWXGLOERIREWRU ,(& VODYH
JLHOG Q "HVFULSWLRQ "HIDXOW YDONXH
(& 7\SH |, (& GDWD W\SH 6LQJOH 3RLQW
9DOXHV

6LQJOH SRLQW
'RXEOH SRLQW

6WHS SRVLWLRQ

%LW VWULQJ RI  ELWYV

OHDVXUH®RNODPXBL]|HG YDOXH
OHDVXUHG YDOXH VFDOHG

YDOXH

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 57
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OHDVXUHG YDOXH VKRUW IJORDWLQJ SRLQW YPOX
25 +HUH WKH LQIRUPDWLRQ DGGUHVYV FDQ EH VSHFL
5DQJH RI LQIRUPDWLRQ DGGUHVV GHSHQGV IURP
$SSOLFDWLRQ OD\HU SDUDPHWHU ,QIRUPDWLRQ R
DGGUHWK OHQJ
5DQJH Rl YDOXHV  «
28, QFUHP/HSQWHU DGGLQJ QHZ GDWD|SRLQW DGGUHVV |ZLO
DXWRPDWLFDOO\ LQFUHPHQWHG E\ VHW YDOXH ,V
RQO\ IRU FRQILIJXUDWLRQ
7LPH W\SH 7LPHVWDPS RI GDWD SRLQW/RQJ 7LPH E\WHYV
5DQJH RI YDOXHYV
1R WLPH
6KRUW WLPH E\WHV
/IRQJ WLPH E\WHV
' QWHUURJBDWVRDQ GDWD SRLQW WR WKH Q@S NPAMHFURIJWWLER.

JURXS
5DQJH RI YDOXHV

*HQHWMOHUURJDWLRQ
, QWHUURJDWLRQ *URXS

«

&KDQJH

<RX FDQ VSHFLI\ GDWD SRL
WUDQVPLVVLRQ ,I \RX FKR
RU &0DVV (YHQW GDWD St
6SRQWDQHRXV FDXVH RI Wl
5DQJH RI YDOXHYV

&ODVV (YHQW
&0ODVV (YHQW
&0ODVV (YHQW
&0ODVV (YHQW QRW EXIIHU
BHQG RQO\ RQ JHQHUDO LQ
3HULRGLF

QRW EXIIHU

QMO -O\D V(W IRQWE D X \
RVH WR EH &0DVV
RLQW ZLOO EH PDU
JDQVPLVVLRQ

HG ZKHQ QR OLQN

HG ZKHQ QR OLQN
WHUURJDWLRQ UHT

(YH
NHG

[ X H\

%DFNJURX

QWD SRLQW LV LQFOXGHG
9DOXHV 1R <HV

LIREDFNJURXQG VF

DQ

211VHW

1HZ YDOXH 20G YDOXH

21IVHW 6FDOH

211VHW

6FDOH

3DJH RI
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(QLOLW 578 YGDWEHDIHRWRFROV

21IVHW
,QYHUW ,QYHU VLW Q VRXV 1R
9DOXIRV <HV
JLJXUH &RPPDQG SRLQWYV IRUV,0® YH
JLJIXUH &UHDWH QHZ FRFPIADIRI SRUQY& VODYH
JLHOG Q '"HVFULSWLRQ 'HIDXOW YDOKXH
(& 7\SH (& FRPPDQG W\SH 6LQJOH &RPPDQG
9DOXHYV
6LQJOH FRPPDQG
'RXEOH FRPPDQG
5HJ X O D WIERB PD/MDHES
6HWSRLQW QRUPDOL]HG FRIPPDQG
6HWSRLQW VFDOHG FRPPDQG
6HWSRLQW VKRUW IORDW FRPPDQG
LWVWULQJ FRPPDQG
, 23 +HUH WKH LQIRUPDWLRQ DGGUHVV FDQ EH VSHFL

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV

5DQJH RI LQIRUPDWLRQ DG
$SSOLFDWLRQ O D\HRW FEDW DA
DGGUHVYV OHQJWK

SDQJH RI YDOXHYV «

POIVREMHFW

GUHVV GHSHQGYV IU

2%, QFUHP

HSQWHU DGGLQJ QHZ GDWD
DXWRPDWLFDOO\ LQFUHPH(
RQO\ IRU FRQILIJXUDWLRQ

SRLQW DGGUHVV

PWHG E\ VHW YDOX

211VHW 1HZ YDOXH 20G YDOXH | 21IVHW 6FDOH
6FDOH 211VHW

21TVHW

LQYHUW ,QYHUVLRQ RI FRPPDQGYV 1R

9DOXHV 1R <HV

RP

ZLO

H ,V

<RX FDQ VHOHFW VRPH GDWD SRLQWY DQG WKHQ SUHWH WL

LQ D URWDJ LIRFDQRIWV

LW LV QRW SRVVLEOH WR FRQQHFW W]
PHDQV LI \WRKRIRWHH 6WDWXV SRLQW LQ VODYH SURWRFRO

LW

Ll \RX WIRKRRVH &RPPDQG SRLQW LQ VODWR BRQQHRFR R QO W

JLIXUH O6WDMWANRPQHFWLRQBRR WDJ GLDORJ

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 57

(&

8 ¥&DW HEDIHRWRFROV

JLIXUH &RPPDSRLQW FRQQHFWLRQ WR WDJ GLDORJ ER

SURWRFRO FRQILIXUDWLRQ

&RPPXQLFDWLRQ SRUW SDUDPHWHUYV

JLIXUH (& SURWRFRO FRPPXQLFDWLRQ SRUW SDUL

JLHQOGPH

'"HVFULSWLRQ

'"HIDXOW YDO

X H

JRU LQWHUQDO XVH

SRUW 1DP

H3RUW QDPH
JRU H[DPSOH VQBYH’

1HZ ,(& VODYH SU

RWF

(QDEOHG

R(@NMBMDHMWVRU GLVDEOHYV FRARHQYLFDWLRQ SRUW

/I RQ

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥EDWHDIWHRWRFROV
9DOXHV 1R <HV
(WKHUQHW: §sRRUKW (W KH WERH XYW SRWR/ FU HD$WOH (AYYHU
O9DOXHV $00 (7+ (7+ (7+ (7+
7T&BRUW 7&3 SRUW

5DQJH RI YDOXHYV «
7&3 .HHS 3&KMHANY WKH FRQQHFWHG |[VRFNHW DQG GHWHUF
ZKHWKHU WKH FRQQHFWLRQ LV VWLOO XS DQG UX
LI LW KDV EURNHQ
5DQRH YDOXHV « RLOOLVHFRQGYV
+tGLVDEOHG
7&3 1R GHI&RQWUROV 7&3 SDFNHW EDWIFRKLQJ
IDOXIHRV <HV
5HFRQQHHFWRZ RIWHQ WU\ WR FRQQHFHW WR FRPPXQLFDWLRC
LI WKHUH ZDV HUURU
5DQJH RI YDOXHYV « VHFRQGYV
, QLW WLPH3URWRHRMLDOL]DWLRQ WLPH RQ VWDUWXS '"XULQJ
WLPH QR HYHQWYV ZLOO EH JHQHUDWHG
5DQJH RI YDOXHYV «
SRUW ORQILBKRZ SRUW PRQLWRU RQ V\VMRHP VWDUWXS
IDOXIHRV <HV
/IRJ UDZ GDWDEOHYVY WR ORJ UDZ FRPPXOQH¥DWLRQ GDWD
9DOXHV 1R <HV

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV
'DWD SDQBPHWHUV

JLIXUH (& SURWRFRO GDWD OLQN OD\HU SDUDPH
JLHOG Q '"HVFULSWLRQ 'HIDXOW YDOKXH
. JRU LQWHUQDO XVH
'‘DWD ADMAMH'DWD OL@N @ \HU 1HZDWD OLQN

)RU H[DPSOH PQIBHQW "’

(QODEOHG R(@ D BVDHMVR B OG IIVIVE GRHQV V W D|UMR
9DOXHV 1R <HV

7 $FNQRZOHGJHP¥XWW WLPH
5DQJH Rl YDOXHVWRQGYV

7 $FNQRZOHGJHP¥XWW WLPH
5DQJH Rl YDOXHVWRQGYV

7 &RQQHFWLRQ WHVW WLPHRXW

SDQJH RI YDOXHWRQGV

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578HV@DWHEDSURWRFROV

N OD[LPXP QXPEHFRQRZOHGJHG , IRUPDW
$'38WV
5SDQJH RI YDOXHV

Z $IWHU KRZ PDQ\ , IUDPH $3181V

DFNQRZOHGJPHQW LV QHHGHG
5DQJH RI YDOXHV

&27 VL]H &DXVH RI WUDQVPLVVLRQ V|L]H
O9DOXHMWE\WHYV

&$SVLIH &RPPBG'8DGGVHMY
9DOXH\E\WHYV

JUDPH VL]HOD[LPXP IUDPH VL]H $00 VWDUW VWRS FKHFNVX
DQG RWKHU E\WHV DUH LQROXGHG
5DQJH RI YIXOXHEXWHYV

BWDUW?7' | SFWLRQ WDNHQ ZKHQ JRW VHFRRAGH6WDUW7' IURP
RWKHU FOLHQW
9DOXHYRUH &RQQHFW QHZ|FOLHQW

1R $&. 2Q GLVFRQQHFW NHHS LQ EXURHU DOO VHQW EXW
DFNQRZOHGJHG , IUDPHV 2/Q QHZ FOLHQW FRQQH!
DOO QRW DFNQRZOHGJHG IUDPHV ZLOO EH WUDQV
9DOXHV 1R <HV

&OLHQWV [I4FFHVV OLVW RI FOLHQWV |3V
.3 SDQJH RI MDOXHN [[I

/IR KHDGHWQDEOHV WR ORJ $&3, KHDGHUHWDOXHV
9DOXIHRV <HV

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV
$SSOLFDWLRQ OD\HU SDUDPHWHUV

JLIXUH (& SURWRFRO DSSOLFDWLRQ OD\HU SDUD

JLHOG QD "HVFULSWLRQ

‘HIDXOW YDOXH

JRU LQWHUQDO XVH

$SIGDWDREY $SSOLFDWLRQ OD\HU QDPH

)RU H[DPSOH 36&$'$

1HZ $SSOLFDWL

RQ

(QDEOHG R

R(YYBOMN RU GLVDEOHV GDW
9DOXHV 1R <HV

/DROLQN RQ VWD

U W

&RPPRQ DG

G&RPPRQ DGGUHVYV RI GDWD
5DQJH RI YDOXHV «

XQLW

2EMHFW DG

GUHVW\RVL{HRE MBWWROGGUHYV
SDQJH RI YDOXHYV «

V ILHOG

2EMHFW DG
VWUXFWXU I

HLQIRUPDWLRQ REMHFW DGG
FRQILIXUDWLRQ

QRQEMWMWNMW DGGUHVYVY VWUXFW X868 WKRXNVWXQU HIG

UHVV LV HQWHUH

DW I
1G L

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV

5DQJH Rl SQOWHXFWXUHG
BWUXFWXUHG BWUXFWXUHG
BWUXFWXBWGXFWXUHG
(QG RI LQLW(QDEOHV RU GLVDEOHV VWDWHRQ LQLWLDOL]DW
WUDQVPLVVLRQ WR FRQWUROOHG VWDWLRQ
9DOXHV 1R <HV
 QWHUURJDWRRRQWR EHKDYH LI UHFHLYHG@RHQHUDO LQWHUUI
FRPPDQG UHNBRRD/MG UHTHEMWD EXVWWWHUURJIJDWLRQ
DOUHDG\ LV+JRQAUDIRLQWHUURJDWLRQ LV
UHVWDUWHG
9DOXHV 1R <HV
7LPH GLIIHURQFM GLITHUHQFH WR GLVFOUG FRPPDQG H[HFXW
5DQJH Rl YDOXHPLO®LVHFRQGV
& 6( SFW7HUBFWLYDWLRQ WHUBLODHDW SRQREW XVHG IR
FRPPDQGYV
9DOXHV 1R <HV
& 6( &DXVH |$MDIRZ WR VHW ORFDO RU UHMRRWH FRPPDQG FDX
WUDQVPLVVLRQ LQ FDVH PHDVXUHPHQW SRLUQW
FKDQJHG E\ FRPPDQG
9DOXHV 1R <HV
$OORZ $OORZV FORFN VI\QFKURQL]DPWRLRQ IURP FRQWUR
VIQFKURQL]DAWILIRMLR Q
9DOXHV 1R <HV
87& 7LPH VIQFKURQL]DWLRQ ZLWXH87& WLPHVWD|PS
9DOXHV 1R <HV
7LPH GLIIHURQFM GLITHUHQFH WR VI\QFKURQL]JH LQWHUQDO 5
FORFN
5DQJH RI YDOXHV « PLOOLVHFRQGYV
D\ Rl :HHN | ,Q UHVSRQVHV ZLWK RULPHWWBRS XVH 'D\
ELW
9DOXHV 1R <HV
6XPPHU WLPHQ UHVSRQVHV ZLWK WLPHV|WBIRS XVH 6XPPHU W
ELW
9DOXHV 1R <HV
3DJH R

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV

+RXU FKDQJHUDQVPLW VSRQWDQHRXV HARFN VIQFKURQL]DW
FRPPDQG RQ KRXU FKDQJH |,W LV RQO\ XVHG IRL
HYHQWYV ZLWK &3 7LPH D WLPHVWDPS
9DOXHV 1R <HV

SHULRGLF &\FOH WLPH RI GDWD PDUNHKHG ZLWK &\FOLF 3HUL

&27

5DQJH RI YDOXHV « VHFRQGYV
%DFNJURXQ®&@\FOH WLPH RI GDWD PDUNHKHG ZLWK %DFNJURXQ

&27

5DQJH RI YDOXHV « VHFRQGYV

(YHQW EXIIHESRIQWD QHREXNVIHYHQYWHM &KDQJH KDV RQO\
WDNH HIIHFW DIWHU V\VWHP UHVWDUW
5DQJH RI YDOXHYV « HYHQWYV

(YHQW EXIIHU WKH EXIIHU RI HYHQWYV RYHSHHRBRAVILANVWK WKL
RYHUIORZ SDUDPHWHU \RX FDQ VHOHRW ZKLFK HYHQW |WR
I[URP TXHXH
SDQJH RI YDOXHWWHPRYH IL
SHPRYH DOO

2YHUIORZ ,P8YHUIORZ LQIRUPDWLRQ REMHPRWEBHEBVV |2Q I
RYHUIORZ WKLV ,2$ ZLOO EH VHW WR DQG ZKHC
LV IUHH SODFHV LQ EXIIHU LW ZLOO EH VHW|WR
FKDQJHV WR FRQWUROOLRJ GHYLFH VKRXDG L
JHQHUDORIJPWH R Q

1RW (YHQUWHFHLYHG HYHQW IURP PDLR PRGXOH KDV, RQ(
1RW7RSLFDOTXDOLW\ WR 1RW 7RSLFDO DQG FDXVH RI FKDQJ!
'LVFRQQHFWHSFRQQHFWHG VRXUFH WKDQ QR HYHQW ZLOO
JHQHUDWHG WR XSSHU V\VWHP
9DOXHV 1R <HV

64 8VH @AW 5S5HFRPPHQGHG WR XWW RQO\ LI PRYW
SDUW RI LQIRUPDWLRQ REMHFW DGGUHVVHV DU}
LQFUHPHQWHG E\ RQH
9DOXHV 1R <HV

/IR KHDGHU /RIDSSOLFDWLRQ OD\HU KHD&HWY
9DOXHV 1R <HV

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV

IRJ ,2 /IR LQIRUPDWLRQ REMHFWV <HV
9DOXHV 1R <HV

3RLQWYV

JLIXUH (& VWDWXV SRLOQWYV ZLQGRZ

JLIXUH &UHDWHWDWXEFLORIRGWRU ,(& VODYH

JLHOG Q "HVFULSWLRQ "HIDXOW YDONXH
(& 7\SH |, (& GDWD W\SH 6LQJOH 3RLQW
9DOXHV
3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV

6LQJOH SRLQW
'RXEOH SRLQW
6WHS SRVLWLRQ

%LW VWULQJ RI  ELWYV
OHDVXUH®RDPXBL]HG YDOXH
OHDVXUHG YDOXH VFDOHG|YDOXH
OHDVXUHG YDOXH VKRUW IORDWLQJ SRLQW YPOX
2% +HUH WKH LQIRUPDWLRQ DGGUHVYV FDQ EH VSHFL
5DQJH RI LQIRUPDWLRQ DGGUHVV GHSHQGV IURP
$SSOLFDWLRQ OD\HU SDUDPHWHU ,QIRUPDWLRQ R
D G G DHI\QM W K
5DQJH Rl YDOXHV  «
28, QFUHP/HSQWHU DGGLQJ QHZ GDWD|SRLQW DGGUHVV |ZLO
DXWRPDWLFDOO\ LQFUHPHQWHG E\ VHW YDOXH ,V
RQO\ IRU FRQILIXUDWLRQ
7LPH W\SH 7LPHVWDPS RI GDWD SRLQW/RQJ WLPH E\WH\V
5DQJH RI YDOXHV
1R WLPH
BKRUW EWPHV
/IRQJ WLPH  E\WHYV
 QWHUURJBWVURDQ GDWD SRLQW WR WKHHQSHNPMHFURIWWILER.

JURXS
5DQJH RI YDOXHV

*HQHWMOHUURJDWLRQ
, QW H U URUDXAEL R Q

2Q FKDQJH

H<RX FDQ VSHFLFDEUWMRISRL
WUDQVPLVVLRQ

5DQJH RI YDOXHYV

(YHQW

(YHQW QRW EXIIHUHG ZKH(
BHQG RQO\ RQ JHQHUDO LQ
3HULRGLF

AWHQW

D QR OLQN
WHUURJDWLRQ UHT

[ X H\

211VHW

1HZ YDOXH 20G YDOXH

6FDOH

211VHW

21IVHW 6FDOH

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV

X H

21IVHW
,QYHUW ,QYHU VLW Q VRXV 1R
9DOXIRV <HV
JLJXUH &RPPDQG SRLQWYV IRUV,0® YH
JLJIXUH &UHDWH QHZ FRFPIADIRI SRUQY& VODYH
JLHOG Q '"HVFULSWLRQ 'HIDXOW YDO
(& 7\SH (& FRPPDQG W\SH 6LQJOH &RPPDQG
9DOXHYV
6LQJOH FRPPDQG
'RXEOH FRPPDQG
5HJ X O D WIERB PD/DHES
6HWSRLQW QRUPDOL]HG FRIPPDQG
6HWSRLQW VFDOHG FRPPDQG
6HWSRLQW VKRUW IORDW FRPPDQG
%LWVWULQJ FRPPDQG
, 23 +HUH WKH LQIRUPDWLRQ DGGUHVV FDQ EH VS

HF L

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV

5DQJH RI LQIRUPDWLRQ DG
DGGUHVV OHQJWK
5DQJH RI YDOXHV

«

GUHVV GHSHQGV IU
$SSOLFDWLRQ ODQRW ESDW DRO WRIEM HFW

2%, QFUHP

HSQWHU DGGLQJ QHZ GDWD
DXWRPDWLFDOO\ LQFUHPH(
RQO\ IRU FRQILIJXUDWLRQ

SRLQW DGGUHVV
PWHG E\ VHW YDOX

211VHW 1HZ YDOXH 20G YDOXH | 21IVHW 6FDOH
6FDOH 211VHW

21TVHW

LQYHUW ,QYHUVLRQ RI FRPPDQG 1R

9DOXIHRV <HV

‘13 VHULDO VODYH FRQILIXUDWLRQ

&RPPXQLFDWLRQ SRUW SDUDPHWHUYV

YJLIXUH

JLHOG Q

'"HVFULSWLRQ

'"HIDXOW YDO

JRU LQWHUQDO XVH

SDQJH RI YRBWXHWVLIQHG

3DJH RI

RP

ZLO

, V

13 VHULDO FRPPXQLFDWLRQ SRUW SDUDPHWI

X H

SRUWPH 1DPH RI WKH SRUW DQG SURWHRFZRX8 VODYH SURW
JRU H[DPSOH 3&20 '13 VODYH"’

(QDEOHG RIRVWDODHWEOHG RQ V\VWHP YR'!DUWXS
9DOXHV 1R <HV

&20SRUW | &RPPXQLFDWLRQ SRUW QXPERW DVVLIQHG

(QLOLW 578 8VHU 0DQX|



(QLOLW 57

8 §@DWEDIBHRWRFROV

&20 «

%DXG UDWBHULDO SRUW EDXG UDWH

5DQJH RI YDOXHV «

'‘DWD ELW

V6HULDO SRUW GDWD ELWYV
9DOXHYV

6WRS ELWVHULDO SRUW VWRS ELWYV

9DOXHYV

3DULW\

BHULDO SRUW SDULW\
9DOXHV 1RQH 2GG (YHQ

1RQH
ODUN 6SDFH

56 ORGH

,PSRUWDQW
9DOXHV )RXU ZLUH WZR Z

, I XVHG WZR ZLUHV PLUURUHRBXGWDXMLD HFKHFNV VKR X
XVHG ,I VHULDO SPWW PIHWWHEJ LV QRW

LUH

SHFRQQHF

FrWRZ RIWHQ WU\ WR UHFRQ
SRUW LI WKHUH ZDV DQ HU
SDQJH RI YDOXYINFRQ@GV

QHFW WR FRPPXQLFDW
URU

QLW WLP

HSBURWRFRO LQLWLDOL]DWL

5DQJH RI YDOXHV «
+t1RW XVHG

WKLV WLPH QR HYHQWY ZLOO EH JHQHUDWHG

RQ WLPH RQ VWDUWXS

3RUW ORQ

BKRYEZ SRUW PRQLWRU RQ V
9DOXIHRV <HV

MWHP VWDUWXS

/IRJ UDZ G

9DOXHV 1R <HV

DWDEOHV WHRRPRXQLFDWLRQ GHDW D

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 57
'DWD

8 §@DWEDIBHRWRFROV
OLQN OD\HU SDUDPHWHUV

JLIXUH ‘13 VHULDO GDWD OLQN OD\HU SDUDPHWHU\
JLHOG Q '"HVFULSWLRQ '"HIDXOW YDOKH
! JRU LQWHUQDO XVH
"‘DWD /ALDMHDWD OL @D D \HU 1HZDWD OLQN
JRU H[DPS$S®H OLHQW '
(QDEOHG R(@ VEBMDHMVRU GLVDEOHV FOLH®W RQ VWDUW
9DOXHV 1R <HV
'DWD /LQN 5787V VID®TUHVV
DGGUHVV|5DQJH RI YDOXHV  «
ODVWHU VV0DWWRQ D/GEDIMM/Q
DGGUHVV|5DQJH RI YDOXHV  «
6HOI $GGUBANW WBUDPHWHU WR WUXHRRQO\ IRU WHVWLQJ
(QDEOHG | SXUSRVH ZKHQ PDVWHU GRHV QRW NQRZ RXWVW
DGGUHVV
9DOXHV 1R <HV
JUDJPHQW BR[HPXP GDWD OLQN IUDJPHQW VL]H
5DQJH RI YDOXHV « E\WHV
SHVSRQVHS5HVSRQVH WLPHRXW
WLPHRXW| 5DQJH RI YDOXHWLOQ@LVHFRQGYV
&RQILUPDWRR® OLQN VKRXOG XVH FRIQIRUPDWLRQV

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV

9DOXHV 1R <HV

%URNHQ OL®REHU RI UHWULHV WR GHWHUPLQH LI WKH FRQQ
LV EURNHQ
5DQJH RI YDOXHV  «

BULRULW\ [ BGHTXHVW GDWD HYHU\ F\FJH 2QO\ UHOHYDQW LI
WKDQGR@HW OLQN OD\HU H[LUVWV
5DQJH Rl YDOXHV  «

ILQN 6WDWHR”Z RIWHQ WR UHTXHVW OLQN VWDWXV LI WKHUF
GDWD
5DQJH RI YDOXHV « VHFRQGYV
+/LQN 6WDWXV LV QRW XVHG

/JLQN 6WDWHRZ RRIWHQ WR FKHFN IRU 'J& LI ')& ZDV
5DQIJNWROXHV  « VHFRQGYV

"LVFRQQHFWVFRQQHFW GDWD OLQN |OD\HU LI QR UHTXH
UHTXHVWYUHFHLYHG IURP PDVWHU IRU VSHFLILHG WLPH

5DQJH RI YDOXHV « VHFRQGYV
+1RW XVHG
/IR KHDGHWURJ GDWD OLQN KHDGHU <HV

9DOXHV 1R <HV
/IR $QVZHURJ GDWD OLQN DQVZHU WLPHBXWW MWPRH V\VWHP OF
7LPH 2XW| 9DOXHV 1HYHU
JLUVW 7LPH
$0ZD\V

7TUDQVSRUW OD\HU SDUDPHWHUYV

JLIXUH '13 VHULDO WUDQVSRUW OD\HU SDUDPHWHU

JLHOG Q "HVFULSWLRQ "HIDXOW YDOKH

! JRU LQWHUQDO XVH

7UD Q UDPHWU D Q \OIRGWP H SIHZUDQVSRUW"
YRU H[DPRUDHVSRUW /D\HU

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV

(QDEOHG

R(@ VEVMODHUMNRU GLVDEOHV FOL
9DOXHV 1R <HV

HRW RQ VWDUW

/IRJ KHDGH

1URJ 7TUDQVSRUW OD\HU KHD
9DOXHV 1R <HV

GHWY/

$SSOLFDWLRQ OD\HU SDUDPHWHUYV

JLIXUH '13 VHULDO DSSOSDEDWHRM OD\HU

JLHOG QD

'"HVFULSWLRQ

'"HIDXOW YDOXH

JRU LQWHUQDO XVH

5HDG RQO\

$SSOLFDWL

RES 3OPHDWQRBPHOD\HU

)RU H[DPSSGHLFDWLRQ OD\HU

31HZ $SSOLFDWLRQ”

(QDEOHG R

R3RWIVUMQRDEOHG RQ VI\VWHRR/WDUWXS

9DOXHV 1R <HV

SHVSRMIMAHREMVSRQVH WLPHRXW

SDQJH RI YDOXH «

PLOOLVHFRQGYV

&RQILUPDW

LRSSEOLFDWLRQ OD\HU VKR
FRQILUPDWLRQV
9DOXHV 1R <HV

XRG UHTXHVW

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV

&RQILUPDW
(YHQW YV

LRSSEOLFDWLRQ OD\HU VKR
FRQILUPDWLRQV IRU UHV
H Y HGDAW D

9DOXHV 1R <HV

XOI¥ UHTXHVW
SRQVHV ZKLFK FRQ

&RQILUPDW

LRSB0XEOMWLRQ OD\HU VKR
FRQILUPDWLRQV IRU PXO
IDVW IUDJPHQW GRHV QF
9DOXHV 1R <HV

RW FRXQW

X0 UHTXHVW
WL IUDJPHQW UHVS

%URNHQ OL

QAXPEHU RI UHWULHV WR (
FRQQHFWLRQ LV EURNHQ
5DQIH ROXH «

SHWHUPLQH LI WKH

SHFRQQHFW

.l WKHUH LV QR OLQN KR
FRPPXQLFDWLRQ 8QVROI
ZLOO EH VHQW DW VSHFL
5DQJH RI YDOXHV
+8QVROLFLWHG 18// GLV

«

Z RIWHQ WR FKHFN
FLWHG 18// UHVSR
ILHG WLPH SHULRG
VHFRQGV

DEOHG

JUDJPHQW ¢

S D]P[LPXP D DBBOHLEDWLRQ
IUDJPHQW VL]H
5DQJH RI YDOXHYV

«

OD\HU

E\WHV

%LQDU\ ,QS

XWIDXOW YDULDWLRQ IRU
O9DOXHV %BLWIOHWK 6WDW,

E LY B UB\WWL.IVE X W
XV

%LQDU\ ,QS
&KDQJH

XWIDXOW YDULDWLRQ IRU
9DOXHV LWKRWW 7/ILAPHH
7LPH

[

~

ELWRUNPGISXW FKD
S HODWLYH

'RXEOH %LV

V'  HQBX®WW YDULDWLRQ IRU
9DOXHV 1R )ODJV :LWK

"ROXMVEKO BIVWBRIWX Y Q S X' W
bWDW XV

"RXEOH
&KDQJH

% LV

/"HOBX®WW YDULDWLRQ IRU
FKDQJH
9DOXHYV
7LPH

LWKRXW 7LPH

"RXBOAHLBHW LQSXW

LWK 7LPH 5HODWL

%LQDU\ 2XV

VSXKIWXOW YDULDWLRQ IRU
O9DOXHV %BLWIOHWK 6WDW,

ELW B W\WRDXWSWK W
XV

W DL

RQV

IRU

DV H

QJH

Y H

%LQDU\ 2XV
&KDQJH

VSXKIWXOW YDULDWLRQ IRU
9DOXHV LWKRXW 7LPH

ELWRBRUALRMW S XW FK
LWK 7LPH

'DQJ

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV

$QDORJ ,Q8S

XMIDXOW YDULDW DBQWRU
9DOXHWLW :LWK QI : LW

%LW )ORDW :LALKY))IRID
)ODJ

%LW :LWKR X%LWO DLW KR )

SQBDOWJILWK )ODJ
K )ODJ
KW )ODJ
W :LWK

$QDORJ ,QSXWIDXOW YDULDWLRQ IRU|$Q®BD\WR J: LK X"W PFK D Q JH
&KDQJH 9DOXHWLW :LWK PALPNW K
7LPH %LW :LWKRXWLW PHW KR XW
7LPH %LW )ORDW :LMWLKW7 LPRDW
'LWK 7LPH
$QDORJ ,QSXWIDXOW YDULDWLRQ IRU|$QBDWJ LQSXW
'HDGEDQG | 'HDGEDQG
9DOXHWLW%LW%LW )ORDW
$QODORJ 2XWINIWXORWILIRWL IRU $QDORJ R YBW\EXW
O9DOXHWLW%LWY%LW )OBRDW
JORDW
$QDORJ 2XWSNIWWXOW YDULDWLRQ IRU|$Q®BDWR J: IRXXKV3XRHFKD Q.

&KDQJH

IDOXHWLW
7TLPH %LW
7LPH %LW )ORDWP HLXWLKW )

LWK PdIPM LW

%LW )ORDW :LWKRXW 7LP

LWKRXWLIL PHY

'LWK 7LPHLW )ORDW :LWK

K

VKRXW
ORDW
RXW 7LPH
H

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV

JLIXUH '13 VHULDO DSSOLFDWLRQ OD\HU SDUDPHWH!

JLHOG QD "HVFULSWLRQ

'"HIDXOW YDOXH

8 QV RO LIF\LDM

HBHIVROLFLWHG PHVVDJHYV
9DOXIHRV <HV

BEUM WRWDOO\ GLVDEO

8QVR GEL B QW
VWDUWXS

HHQG XQVROLFLWHG 18//
UHVWDUW RU HQDEOLQJ
9DOXHV 1R <HV

LHYSRQVH RQ VWDUW X

8 Q VR O RN

DIWHU VWDUWXS RU UHV
9DOXHV 1R <HV

M®VROLFLWHG PHVVDJHV <HHDEOHG

NDUW

IRU &ODVYV

8 Q VR O RN

DIWHU VWDUWXS RU UHV
9DOXHV 1R <HV

M®VROLFLWHG PHVVDJHV <HHDEOHG

NDUW

IRU &ODVYV

8 Q VR O RN

DIWHU VWDUWXS RU UHV
9DOXHV 1R <HV

M®VROLFLWHG PHVVDJHV <HHDEOHG

NDUW

IRU &ODVYV

8QVROHEL3H

{WREGRIWHQ XQVROLFLWH
VHQW

G PHVVDJHV VKRXOQG E

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV

«

5DQJH RI YDOXHV

PLOOLVHFRQGYV

SQVROHEL | 5HTXHVW FRQILUPDWLR|Q<HVRU XQVROLFLWHG
&RQILUP PHVVDJHYV
9DOXHV 1R <HV
(YHQW EXITHOYBQWVEXIIHU VL]H Rl &0DVV &KDQJH KDV RQO\
VL]IH HIITHFW DIWHU V\VWHP UHVWDUW
5DQJH RI Y®OXH
(YHQW EXITHOYBQWVEXIIHU VL]H Rl &0DVV &KDQJH KDV RQO\
VL]IH HIITHFW DIWHU V\VWHP UHVWDUW
5DQJH RI YDOXH «
(YHQW EXITHOYBQWVEXIIHU VL]H Rl &0DVV &KDQJH KDV RQO\
VL]IH HIITHFW DIWHU V\VWHP UHVWDUW
5DQJH ROXH «
&ROG UHVWDBFWLRQ SHUIRUPHG RQ UHBRILYHG )& &RQG
SHVWDUW UHTXHVW
9DOXHV ,JQRUH 'LVFDUG 6RIWZDUH UHVWDU)
)XOO '"HYLFH UHVWDUW
‘DUP UHVWD®MWLRQ SHUIRUPHG RQ UHFRRUYHG )& :DUR
SHVWDUW UHTXHVW
9DOXHV ,JQR UFHVWDADW G
6DYH FRQILJXFMMRLR GHUIRUPHG RQ [UHNPRILWHG )& 6DY/H
FRQILIXUDWLRQ UHTXHVW
9DOXHV ,JQRUH 'LVFDUG 6DYH FRQILIXUDWLRC
$FWLYDWH | $FWLRQ SHUIRUPHG RQ UHRBBRWHG )& S$FWLYDW

FRQILIJXUDYV

VERQILIXUDWLRQ UHTXHVY\
O9DOXHV "UWARUJUHG 6DYH F

I\
RQILIXUDWLRQ

$OORZ
VIQFKURQL]

$OORZ WLPH V\QFKURQL
P\D VRVQH U
9DOXHV 1R <HV

|IDRVLRQ IURP '13

87 &

S5HFHLYHG FORFN V\QFKU
87& WLPH
9DOXIHRV <HV

RGLVDWLRQ $3'8 KD

\Y

7LPH GLIIHU

JARHHH GLITHUHQFH WR DOC(
5SDQJH RI YDOXHV

«

PLOOLVHFRQGYV

DRZ VIQFKURQL]DWL

RQ

3DJH RI

(QLOLW 578 8VHU 0DQX|



(Q@LW 578 VERODAXBIUSIURWRFROV

SHVWDUW ELBMHW UHVWDUW ELW DIWH

HQDEOLQJ '13 DSSOLFDW
9DOXHV 1R <HV

U<B8 UHVWDUW RU|RQ

LRQ OD\HU

/IRJ '2

/IR 'DWD 2EMHFW LQIRUP
9DOXH 1R <HV

DA IVR Q

/IRJ KHDGHU

(QDEOHV WR ORJORMD®/MRUNMHY 3RUW

9DOXHV 1R <HV

IRJ ,2

/RIGDWD DQG FR PRI R G PDRA GRDV

9DOXHV 1R <HV

/RJ $QVZHU
2 X W

TRPHDSSOLFDWLRQ OLQN DRQRWAMHWNW MLPPIHRXWYV | WR

VA\VWHP ORJ
9DOXHV 1HYHU
JLUVW 7LPH
$0ZD\V

3RLQWYV

JLIXUH 2EMBRWQWN3 IRRMDYH

JLIXUH &UHDWH QSR LIMMWIBREV

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV

JLHOG Q '"HVFULSWLRQ ‘'HIDXOW YDOXH

2EMHFW | '13 REMHFW W\SH %LQDU\ ,QSXW
9DOXHV %LQDU\ ,QSXW 'RXEOH %LW ,QSXW |%LC
2XWSXW $QDORJ ,QSXW $QDORJI 2XWSXW

,QGH| +HUH 2BNMHFWDQGEH VSHFLILHG
5DQJH RI YDOXHV «

_QGH[ ,QFUSIMHQW DGGLQJ QHZ SRLQOW ,QGH[ ZLOO EH
DXWRPDWLFDOO\ LQFUHPHQWHG E\ VHW YDOXH

(YHQW &ODMYV ZKLFK HYHQW FODVV EHORRQ(J(YH®DMWD REMHFW
9DOXHV 1R HYHQW &ODVV &ODVV &ODVV

8QVRWHEL 8QVROLFLWHG PHVVDJHV H&MHEOHG IRU WKLV| SR
FODVV LV GLVDEOHG WKLV SDUDPHWHU KDV QR PF
9DOXHV 1R <HV

21TVHW 1HZ YDOXH 20G YDOXH | 21IVHW 6FDOH
6FDOH 211VHW

21TVHW

' QYHUW | , QYHUVUWOQWRXV 1R

9IDOXIRV <HV

'%9DOXH | 'HDGEDQG YDOXH XVHG IRU FDOFXODWLRQ
5DQJH RI YDOXHV «

"% 7\SH 8VH '"HDGEDQG W\SH XVHG IRU FDOFXODWLRQ
9DOXH 1RW XVHG 6LPSOH| QWHJUDWHG

JLIXUH &RPPDQG SRLQWWOIRYUH'13

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 57

8 §@DWEDIBHRWRFROV

JLIXUH &UHRQWHE FRPPDQ@GQSRRAQW
J)LHOG Q '"HVFULSWLRQ 'HIDXOW YDOKXH
2EMHFW '13 REMHFW W\SH %LQDU\N 2XWSXW &RPP
9DOXHV %LQDU\ 2XWSXW| &RPPDQG $QDORJ
2XWSXW &RPPDQG
,QGH] +HUH 2 WNMKHFWFDQGEH VSHFLILHG
5DQJH RI YDOXHV «
' QGH[ ,QFUHIMHHQW DGGLQJ QHZ SRLQW ,QGH[ ZLOO EH
DXWRPDWLFDOO\ LQFUHPHQWHG E\ VHW YDOXH
21IVHW 1HZ YDOXH 206G YDOXH 21IVHW 6FDOH
6FDOH 21IVHW
21IVHW
,OQYHUW ,OYHUVVYWQVRXV 1R
9DOXIRV <HV
3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV
'13 8'3 7&3 ,3 VHUYHU FRQILIJXUDWLRQ

&RPPXQLFDWLRQ SRUW SDUDPHWHUYV

JLHQGPH '"HVFULSWLRQ "HIDXOW YDOXH

(WKHUQHW :BREKN(WKHUQHW SRUW WR [X\O-DNR FUHDWH VHUY
9DOXHV $00 (7+ (7+ (7+| (7+

'3 BRUW | 7&3 SRUW
5DQJH RI YDOXHV  «

7&3 .HHS 53®@KWMANY WKH FRQQHFWHG [VRFNHW DQG GHWHU
ZKHWKKKMW FRQQHFWLRQ LV YWLOO XS DQG UXQQL
LI LW KDV EURNHQ
5DQJH RI YDOXHV  « PLOOLVHFRQGV
+GLVDEOHG

7&3 1R GH(&RQWUROV 7&3 SDFNHW EDWRKLQJ
9DOXHV 1R <HV

/RJ ,3 (QDEOHV WR ORJ ,3 <HV
9DOXHV 1R <HV

/IRJ 5% (QDEOBR WS <HV
9DOXHV 1R <HV

QLW WLPH3URWRFRO LQLWLDOL]DWLRQ WLPH RQ VWDUW|XS
WLPH QR HYHQWYV ZLOO EH |JHQHUDWHG
5DQJH RI YDOXHV  «

3RUW HQDEQBEOHYV RU GLVDEOHYV FRARHYLFDWLRQ SRUW R
9DOXHV 1R <HV

3RUW QDRHRUW QDPH 1HZ '13 VHUWRIWRERO
JRU H[DP$S®H ODYH’

$SSOLFDWLRQ OD\HU SDUDPHWHUYV

JLHOG QO

'"HVFULSWLRQ

'"HIDXOW YDOX

2Q EXIIHU R
RYHUIORZ

ODWXH EXIIHU RI FODVYV HY|
SDUDPHWHU \RX FDQ VHOHF
I URP TXHXH

5SDQJH RI YDOXHV

SHPRYH ILUVW

HOIW R YRIYY HWIDWR Z V
W ZKLFK HYHQW WR

Vi

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV

SHPRYH ODVW
SHPRYH DOO

2Q EXIIHU R
RYHUIORZ

ODWKXH EXIIHU RI FODVYV HY|
SDUDPHWHU \RX FDQ VHOHF
I[URP TXHXH
5DQJH RI YDOXHV

SHPRYH ILUVW

SHPRYH ODVW

SHPRYH DOO

HOIW R YRIYY HWIDWR Z V
W ZKLFK HYHQW WR

2Q EXIIHU R
RYHUIORZ

ODWXH EXIIHU RI FODVYV HY|
SDUDPHWHU \RX FDQ VHOHF
I[URP TXHXH
5DQJH RI YDOXHV

SHPRYH ILUVW

SHPRYH ODVW

SHPRYH DOO

HOIW R YRIY HWIDWR Z V
W ZKLFK HYHQW WR

$OORQH
FRPPDQG

$OORZ RQH FRPPDQG DW WK
9DOXHV 1R <HV

HRVLPH

$OORZHG
VIQFKURQL]

$OORZV FORFN VI\QFKURQL]LO

DAWLCRMDL R Q
9DOXHV 1R <HV

)WHRQ IURP FRQWU

7LPH GLIIHU
PLOOLVHFR

JARAFH GRIIHUHQFH WR V\QFKI

QFBR FN
SDQIHWROXHV PLOO

«

JRQL]H LQWHUQDO

LVHFRQGV

=

87 &

7LPH VIQFKURQL]JDWLRQ ZLW
9DOXHV 1R <HV

KRB7& WLPHVWDPS

6SRQWDQHF

RESRQWDQHRXYV PHVVDJHV H(
9DOXHV 1R <HV

PDEOHG

6SRQWDQHF

RESRPODMYYHR XYV &O0ODVV PHVV
SDQJH RI YROKXHV

&ODVV

&ODVV

&ODVV

D&Y WVWODVV

&ODVV

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV

&ODVV
&ODVV
&ODVV

JUDJPHQW 6DOB[LPXP DOORZHG DSSOL

5SDQJH RI YDOXHV «

FDWLRQ OD\HU I1UDJP H
E\WHV

3RLQWYV

5HIHU WR WKHSDOGBD YHNEBOR3IRLQWYV’

63$%8FRQILIXUDWLRQ

7KH FRQILIXUDWLRQ LV

&RPPX®GDWLRQ SRUW SDUDPHWHUV

JLIXUH 63%$%8FRPPXQLFDWLRQ SRUW SDUDPHWHUYV

JLHOG Q

'"HVFULSWLRQ

'"HIDXOW YDOXH

JRU LQWHUQDO XVH

3RUW QDF

HDPH RI WKH SRUW DQG SU
JRU H[DPSOH63®0VOD Y H

RIVARBRSRE® XWODYH SURWR

3RUW HQE

BBHW HQDEOHG RQ V\VWHP
9DOXHV 1R <HV

YW DUWXS

&20SRUW

&RPPXQLFDWLRQ SRUW QXI
5DQJH RI DM XHV

PERW DVVLIQHG

%DXG UDWBHULDO SRUW EDXG UDWH

S5SDQJH RI YDWXHV

‘DWD ELW

V6HULDO SRUW GDWD ELWYV

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥EDWHDIWHRWRFROV
9DOXHV ELWYV
6WRS ELWVHULDO SRUW VWRS ELWYV
9DOXHV ELWYV
3DULW\ 6HULDO SRUW SDULW\ (YHQ
9DOXHV 1RQH 2GG (YHQ |ODUN 6SDFH
56 PRGH ,Il XVHG WZR ZLGBW P VKBEKQBHSEKH ZLUHYV
XVHG VHULDO SRUSDUDBBWHU LV QRW
LPSRUWDQW
O9DOXHV 7ZR ZLUHV )RXU ZLUHV
5HFRQQHFWRZ RIWHQ WR WU\ WR FRQQHFW WR FRPPXQLFDW
SRUW
5DQJH RI YDOXNWYFRQGV
, QLW WLPH3URWRFRO LQLWLD®DJDWXER Q' ' XWLRH RQ
WKLV WLPH QR HYHQWYVY ZLOO EH JHQHUDWHG
5DQJH RI YDOXHV «
SRUW PRQBWRHE SRUW PRQLWRU RQ VIMWRHP VWDUWXS
IDOXIHRV <HV
/IRJ UDZ GDRWIWNDZ FRPPXQLFDWLRQ GDWHYV
9DOXHV 1R <HV
$SSOLFODANHRQSDUDPHWHUYV
JLIXUH 633$%8®SSOLFDWLRQ OD\HU SDUDPHWHUV
JLHOG Q '"HVFULSWLRQ '"HIDXOW YDOKH

JRU LQWHUQDO XVH

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 57

8 §@DWEDIBHRWRFROV

$SSOLFDWISBSOLFDWLRQ OD\HU QDPH| 1HZ $SSOLFDWLRQ
1DPH )RU H[DPSOH 3$SSOLFDWLRQ OD\HU’
(QODEOHG R@MBVDHMVRU GLVDEOHV DSS®LFDWLRQ OD\HU
9DOXHV 1R <HV
$GGUHVV | 60DDYGIGUHVV
5DQJH Rl YDOXHV  «
+LV EURDGFDVW
JUDPH VL]HOD[LPXP IUDPH OHQJWK
5DQJH Rl YROXHEAWHYV
"LVFRQQHFWVFRQQHFW GDWD OLQN OP\HU LI QR UHTXHV
UHTXHVWYUHFHLYHG IURPSPIBYW.HG MRIUPH
5DQJH Rl YOOXHWHFRQGYV
+QRW XVHG
$O0ORZ <HYV\QFKURQLJH DOZD\V <HV
VIQFKURQLIRMWLROKURQL]H RQO\ LI 578 LQWHUQDO FORF
VIQFKURQL]HG
87& WLPH| 8VH 87& WLPH LQ FRPPXQLEBWVYRQ
9DOXHV 1R <HV
7LPGELITHUHQPH GLITHUHQFH WR VI\QFKURQL]JH LQWHUQDO

FORFN
5SDQJH RI YDOXHV

«

PLOOLVHFRQGYV

/IR KHDGHWUWRJ DSSOLFDWLRQ OD\HU K

HDHEWH U

RQ

WA

N L

578

9DOXHV 1R <HV
IRJ 2 JRLQIRUPDWLRQ REMHFWV | <HV
9DOXHV 1R <HV
3RLQWV
$SSOLFDWLR@ LODVWUEKDYFK <R FODORD @B DHFER RHFFHITR®/O R Z L

ILIXUH VKRZV SRLQWY SRSXS PHQX ZKLFK \RX BBQ@ GR 2 LI\RK

GDWD SRL

QW

'H GBHH\® H FO\D WODOSRLQW YV RRIXBRERPQOIG W SAHP RDH

FRQQHFWLR Q RV® RALKES}7 DD Q DDV Z HEGI® R YH FRQQHFMVL B R W RPO
7$* ODQDBOWLD PHQX LWHPV KDYH NH\ERDUG VKRUWFXWV 7KH)

VRIWZDUH

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV

JLIXUH 3RLQWVPHRXXS

JROORZLQJ IL&XHUBDWHKHRYZYVZ GIWMDIRIVZERGRE 7KH SDUDPHWHUYV
633%%86EURWRFRO DUH SURSRVHG LQ WKH QH[W WDEOH

JLIXUH &UHDWHWDWXALQRRQ@W

JLHOG Q

'"HVFULSWLRQ

‘'HIDXOW YDOXH

7\SH

63$ W\SH Rl SRLQW
5DQRHM YDOXH@PSXW 'DWD
2 2XWSXW 'DWD

., ,QSXW 'DWD

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥VEDWHDYWHRWRFROV

6 O6HWWLQJ 9DOXHYV
9 O9ODULDEOHYV
0O OHPRU\ 'DWD

6XE7\SH | 63% VXE W\SH RI SRLQW 6LQJOH 3RLQW
5DQJH RI Y6RQX¥BW 3RLQW
'RXEOH 3RLQW

L QWHJHU

JORDW

&KDQQHO| &KDQQHO
5DQJH RI YDOXHV  «

&KDQQHO| $IWHU DGGLQJ QHZ SRLQW &KDQQHO ZLOO ElI
, QFUHPHQWXWRPDWLFDOO\ LQFUHPHQWHG E\ VHW YDOXH
5DQJH RI YDOXHV  «

'‘DWD 1XPEHIWD 1XPEHU
5DQJH RI YDOXHV «

'DWD  1XPHWHU DGGLQJDWY ISFAEBW EH
' QFUHPHQWXWRPDWLFDOO\ LQFUHPHQOWHG E\ VHW YDOXH

5DQJH RI YDOXHV «

(9 &KDQQHEBDYH HPSW\ WR XVH VDPH|FKDQQHO DV GDWUIL
5DQJH RI YDOXHV (PSW\

«

(9 1XPEHU/HDYH HPSW\ WR LJQRUH HYHQWYV
5DQJH RI YDOXHV (PSW\

«

(9 &KDQQHMAHDYH HPSW\ WR XVH VDPH|FKDQQHO DV GDWUIL
5DQJH RI YDOXHV (PSW\

«

(9 1XPEHU/HDYH HPSW\ WR LJQRUH HYHQWYV
5DQJH RI YDOXHV (PSW\

«

(9 &KDQQHMAHDYH HPSW\ WR XVH VDPH|FKDQQHO DV GDWIL
5DQJH RI YDOXHV (PSW\

«

(9 1XPEHU/HDHI®PSW\ WR LIJQRUH HYHQWYV

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV

5DQJH RI YDOXHV (PSW\

«

(9 &KDQQ

HAHDYH HPSW\ WR XVH VDPH
5DQJH RI YDOXHV (PSW\

«

FKDQQHO DV GDWL

(9 1XPEHUYU/HDYH HPSW\ WR LJQRUH H

5DQJH RI YDOXHV (PSW\

«

YHQWV

$QDORJ &

KDH@QHOH P SW\ VFR XYGIHOD P W
5DQJH RI YDOXHV (PSW\

«

GDWD

$QDORJ 1XPHEMHWYH HPSW\ WR LJQRUH H

5DQJH RI YDOXHV (PSW\

«

YHQWV

$ODUP &K

D/GIQNE HPSW\ WR XVH VDPH
5DQJH RI YDOXHV (PSW\

«

FKDQQHO DV GDWOI

$ODUP 1X

5DQJH RI YDOXHV (PSW\

«

P EHHDUOUP SW\ WR LIJQRUH DODUPV

,QYHUW ,QYHU VLW Q VRXV 1R
IDOXIHRV <HV
21IVHW 1HZ YDOXH 206G YDOXH 21IVHW 6FDOH
6FDOH 21IVHW
21IVHW

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV

&ROXPRUXH

JLIXUH 63%%XV 6\ RMWIWOMGRZ

7 L P H& DIXXODHDOIONV KRWZ RHHBO W D

JLIXUH &UHDWE FRP SR Q@3 $% X V

JLHOG Q

'"HVFULSWLRQ

'HIDXOW YDOKXH

7\SH

63% W\SH Rl SRLQW

5
2
6

DQJH RI Y,DOXSFW 'DWD
2XWSXW 'DWD
6HWWLQJ 9DOXHYV

., ,QSXW 'DWD

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥@DWHDIWHRWRFROV
9 O9DULDEOHV

0 OHPRU\ 'DWD
6XE7\SH | 63% VXE W\SH RI SRLQW 6LQJOH 3RLQW
5DQJH RI Y6RQX¥BW 3RLQW
'RXEOH 3RLQW

L QWHJHU

JORDW

&KDQQHO | &KDQQHO

5DQJH Rl YDOXHV  «
&KDQQHO| $IWHU DGGLQJ QHZ SRLQW &KDQQHO ZLOO E
,QFUHPHQWXWRPDWLFDOO\ LQFUHPHQWHG E\ VHW YDOXH
5DQJHYROXHV  «
'DWD 1XPEHRDWD 1XPEHU

5DQJH Rl YDOXHV  «
'DWD 1XPEHWWU DGGLQJDWHY ISRAEBM EH
,QFUHPHQWXWRPDWLFDOO\ LQFUHPHQWHG E\ VHW YDOXH
5DQJH Rl YDOXHV  «

21TVHW 1HZ YDOXH 2QGIWH/O XH 6FDOH
6FDOH 211VHW

21TVHW

QYHUW " QYHUVUWRQVRXV 1R

9DOXIHRV <HV

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YGDWEHDIHRWRFROV

JLIXUH 63%$%X&R P P DSRL QMG R Z

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRYWRRDHBHU
7$* ODQDJHU

7$* ODQDUWUWQWHUPHGLDWH VRIW 2ZDWUIBNS® F\WR PPIOLFE §RO@OWM ¥
VODYH SURWRFROV RU FRQQHFW V(KW KBX FD K6 B WHDQMDHDRY

ORJLF RU SWIRSBPPPWEIWKH KHOS RIRW UFHDH) VW H B PWHXVUW U X FW
HDVLHU ZRUN ZLWK WDJV

JLIXUH ODLQ ZLQGRZWERQDJIHU

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRYWRRDHBHU

YJLIXUH

1DPH

'"HVFULSWLRQ

.H\ERDUG VKR

1HZ %UDQFK

&UHDWHV QHZ EUDQFK LQ

WEW UWUIHH VW U X

1HZ 7DJ

VHOHFW IURP IROORZLQJ W

&UHDWHYV QHZ WDJ LQRXHMDHHFGY WR EUDQFK

Y/\SHV RI 7DJV

"HOHWH

'"HOHWHYV VHOHFWHG EUDQ

F'd O

*RWR 'DWD V

RAUAH LV VHOHFWHG \RX F
RI 7DJ

DQ UHDFK WKH (

SHPRYH 'DWD

VROFREHQOHFW 'DWD VRXUFH

I URP 7DJ

6KRZ &KORQH

W QV &KDQJH PRQLWRU Z

LQGRZ

THVW HYHQW

THVW HYHQW ZLWK IRUFHG

YDOXH DQG TXELC

THVW FRPPD(

PDGHVW FRPPDQG ZLWK IRUF

HG YDOXH DQG T

,PSRUW 7DJV

,PSRUW 7DJV IURP &69 ILO

_|

([SRUW 7DJV

([SRUW 7DJV WR &69 ILOH

([SRUW 78RV |

RUSRUW 7DJV WR &69 ILO

H IRU
bUH

"RQGHUZ

'RQGHUZDUH

QQITRXAAK )6*DWHZD\ VRIW ZI

3DJH RI

$FWLYH SRSXS PHQX ZKHQ WUHH EUDQFK LV VH

XU W

FW

O L
XD (

DUF

(QLOLW 578 8VHU 0DQX|



(QLOLWRSWZ ¥YBHODQDJIHU

YJLIXUH

6WDMDYIVHGLW ZLQGRZ

JLHOG (

'"HVFULSWLRQ

'"HIDXOW YL

OoX

," QXPEHU 2QO\ IRU LQWHUQDO

LQFUHPHQW Y

XYKWRPDWLFDOQO\

DO’

7\SH

7DJ GDWD WDSHTW<RIGLW WKLV Yl
WKH WDJ DQG WKHQ FUHDWH RQ
9DOXHV 6WDWXV ,QWHJHU ELV
BWDWXV ,QWHJHU ELWV O0DQXI

DOXH

<RX PXV

H QHZ ZLWK WK
VV 6WDWXV )O
DO 6WDWXV )ORDW

W G

RDV

1DPH

1DPH RI WKH WDJ

6WDWXV

'"HVFULS

NER@LWLRQDO XVHU GHVFULSWLR

Q

&RPPHQWY¥GGLWLRQDO XVHU FRPPHQWYV

6WDWH ,/ 7DJ VWDWHV FRQILIXUDWLRQ ," | 1RW FRQQHFWHG
6WDWH I10OPH VWDWHYV FRQILIXUDWLRQ 1DPHRW FRQQHFWHG
6 WDWH SHDO WLPH VWDWH RI 7DJ

9DOXH SHDO WLPH YDOXH RI1 7DJ

7LPH 7LPHCGOVW FKDQJH

4XDOLW\ 4XDOLW\ RI ODVW FKDQJH [ I1RW LQLW
&DXVH &DXVH RI WUDQVPLVVLRQ RI ODVMVWRAVKIOIHIHQHG

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRYWRRDHBHU

3RUW ,' | DWD VRXUFH 3RUW ,° 1IRW FRQQHFWHG
3RUW 1D[PBWD VRXUFH 3RUW 1DPH 1IRW FRQQHFWHG
3RLQW ,| 'DWD VRXUFH 3RLQW ,° IRMRQQHFWHG
3RLQW 1DPAVD VRXUFH 3RLQW 1DPH 1IRW FRQQHFWHG
2ITVHW | :LWK WKRVH SDUDPHWHUV \RX KPYH SRVVLELOLW\
2IITVAHW | YDOXH ZKLFK \RX ZLOO WDNH IURP WKH GDWD VR
6FDOH 1HZ9DOXRXWGODOXH 211V HW V HWEDDOBH
6FDOH
JLIXUH &RPPDMPOE HGLW ZLQGRZ
JLHOG QO '"HVFULSWLRQ '"HIDXOW YD|O:
! " QXPEHU 2QO\ IRU LQWHUQD|8XWIRPDWLFDOD\
YDOXH
7\SH 7DJ GDWD W\SH <RX FDQIYW HGLW WKLV YDOX
GHOHWH WKH WDJ DQG WKHQ|[FUHDWH RQH QHz
\RX ZDQW
9DOXHV 6WDWXV &RPPDQG ,QWHJHU ELWV| ¢
JORDW ELWV ODQXDO &RPPDQG ,QWHJHU
0DQXDO &RPPDQG )ORDW ELWV ODSSHG &RPP
1DPH 1DPH RI WKH WDJ &RPPDQG

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRYWRRDHBHU

6WDWH ,° 7DJ VWDWHY FRQILIXUDWLRQ ||'TRW FRQQHFWHG
6WDWH 1IDP[HPDYWDWHV FRQILJXUDWLRQ 1DBRW FRQQHFWHG
6 WDW H 5HDO WLPH VWDWH RI 7DJ
9DOXH 5HDO WLPH YDOXH RI 7DJ
7LPH 7LPH RI ODVW FKDQJH
4XDOLW\ 4XDOLW\ Rl ODVW FKDQJH
SEHVXOW IDVW FRPPDQG UHVXOW
3RUW ,° 'DWD VRXUFH 3RUW ,° 1RW FRQQHFWHG
3RUW 1DPH| 'DWD VRXUFH 3RUW 1DPH 1RW FRQQHFWHG
3RLQW ' 'DWD VRXUFH 3RLQW 1IRW FRQQHFWHG
3RLQW 1DPH'DWD VRXUFH 3RLQW 1DPH 1RW FRQQHFWHG
21TVHW 'LWK WKRVH SDUDPHWHUV \RX| KDYH SRVVLELOL
21TVHW YDOXH ZKLFK \RX ZLOO WDNH|IURP WKH GDWD
6FDOH 1HZ9DORKBGIDOXH 21I1VHRWVHWDOH
6FDOH FDOH
,7DJ  QWHUORFNLQJ 7DJ ,°
 QWHUORFNLU®@I ?HG IRU FRPPDQG LQWHUORFENLQJ
 QWHUORFNLQWHRSBGRFNLQJ W\SH 1RW XVHG
5DQJH RI YDOXHYV ! o
 QWHUORFNLQWHDORHENLQJ YDOXH
5DQJH RI YDOXHYV «

YJLIXUH

3DJH RI

&RPPDIDG HGLW ZLQGRZ

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRYWRRDHBHU

JLHOG QD

'"HVFULSWLRQ

'"HIDXOW YD

o)

)7DJ "

JHHG%DFN 7DJ ,'

YJHHG % DFN

r$DJ XVHG IRU FRPPDQG IHHGE

DFN FKHFNLQJ

YJHHG % DFN

) IHHHRBMEMH R XW LQ V HERFOHGE D
XVHG
5DQJH RI YDOXHYV

«

FN HQ/R W/ R

YJHHG % DFN

P HWHHGEDFN UHFHLYHG YDOXH Z
YDOXRU UHVXOW FKHFNLQJ
SDQJH RI YDOXHV«

LOO EH FRUUHF

Wt

6HOHFW 7L#

5SDQJH RI YDOXHV

«

SEHRGAMFW RFRPPBRGW LQ VHFRQGV

6HOHHWXWH&RPPDQG WLPHRXW EHWZHHQ
TLPHRXW

LQ VHFRQGYV
5DQJH RI YDOXHV

«

VHOHFW H[HFXWF

([HEXWH 7L

PHRRXYWH FRPPDQG WLPHRXW L
5SDQJH RI YDOXHV

«

Q VHFRQGV

&DQFHPHR X

WDQFHO FRPPDQG WLPHRXW L
5DQJH RI YDOXHV

«

D VHFRQGYV

BHOHFW $SFFRSWHFW FRPPDQG ZLOO EH FRQ¥HWPHG ZLWK SR\
9DOXHV <HV 1R

&DQFHO $FFBRBWFHO FRPPDQG ZLOO EH FROGINUPHG ZLWK
UHVXOW
9DOXHV <HV 1R

BHOHFW QHHGHFXWH FRPPDQG ZLOO EH H[HRXWHG RQO\ DI\
FRPPDQG
9DOXHV <HV 1R

BHOHFW 7R|GBHIVWHYHG VHOHFW FRPPDQG ZU®O EH VHQW WR
9DOXHV <HV 1R

&DQFHO WR BBNMIMHG FDQFHO FRPPDQG ZLKRO EH VHQW WR
9DOXHV <HV 1R

BHOHFW )RUFHDVR VODYH FRPPXQLFDWLRDRSRUW GRHV QF

ODVWHU FRPPDQG LW ZLOO EH FUHDWHG DQG VHQW WR
9DOXHV <HV 1R

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRYWRRDHBHU
JROORZLQJ SLFWXUH VKRZV &RQQHFW 7DJ WR G\DF\HD WARDCUFRM )

\RX KDYH FUHDWHG LQ ODVWHU SURWRFROV <RX FDQ H[SDC
SURWRFROV SRLQWV 7R WKH WDJ \RX FDQ FRQQHFW RQO\ RC

JLIXUH &RQQMHPFWR GDWD VRXUFH ZLQGRZ

,Q WKH DERVYHKWAWRKY HRUQHU \RX FDQ FKRRVH SULPDU\ G

&RPPXQLFDWILRQKORGE Y R SR&E QW V
,/ \RX KDYH FRQQHFWHG 7DJ WR WKH 'DWD VRXUFH DQOWRREK!

UHJDUGLQJ OL@NBJHYN\BRXAD@® IRIXDDWERLD $0VR \RXHBE@ H/ NB (
VWDOW.RHVWIDRBIQE FDXVH RI WUDQVPLVVLRQ RI VHOHFWHG WI

JLIXUH 6LJQDO PRQLWRULQJ

7DJ VWDWHYV

7DJ VWDWHY FRQILIXUDWLRQ WRRO DOORZV \RX WR FRW KIHIJX L
WKHKDQJH ORQLWRU \RX FDQ VHH VWDWH RI WKH VLIJIQDO RU F

WR FRQILIJXUH GHVFULSMLR@®@ (F(LILYDOOKH D
7DJ 6WDWHYV KDYH WZR W\SHV Rl VWDWHY 6WDWXV 6WDWH D

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRYWRRDHBHU

JLIXUH 1HZ 7DJ 6WDWH ZLQGRZ

JROORZLQIKKRIZMNXQUUMWYDO 7DJ 6WDWHYV ZLQGRZ

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRYWRRDHBHU

JLIXUH ,QLWLDO 7DJ VWDWHYV ZLQGRZ

KHQ \RWDUW WR FRQILIXUH VQHDHNGHH GRW R/ DO W X2\L W KJW R @ QBN
TXDOLW\ 1RW WRSLFDGUKH® KRW KHC 6DOXKWHPOOVVWDWHY OLNH
SLFWXUH VKRZ WKLV FRQILIXUDWLRQ

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VYRIWZQDHHU

JLIXUH &RQILIJXUHG ¥YMADHMWX S HWW D W H

.l WKH VWDWHSU\R $REBLQXIMHSRVVLEOH WR DVVLJIQ NQVEMH W
ODQDZHMHQGRZ OLNH LQ WKH IROORZLQJ SLFWXUH

JLIXUH &RQILIJXUHG 7DJ ZLWK DVVLIQHG VWDWH

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VRWMDDMWH SURJUDPPDEOH ORJLF
,LQWHUQDO SURJUDPPDEOH ORJLF

,QWHUQDO SURJUDPPOEGHGORQLMLYLW &RQILIXUDWLRQ DQG
JLYHV \RX RSSRUWXQLW\ WR XVH IDVAR XQE VWP IOH\S ORIHIDH
BWDWXV ,QWHJHU ELWV RU 0DQXDO 6WDIQYXD)® RVIDN \RBL\E M
FDOFXODWLRQ DUHD OLNH LQ WKH IROORZLQJ ILIJXUH

JLIXUH O0DQXeDMDMDXVZLWK /RILF FDOFXODWLRQV DUHD

7R FUHDWH VRPH ORJLF LW LV QHHGHG WR DGG /RILMVKBIORX
FDOFXODWIRRQMEZULAGWEKH IROORZLQJ ILIXUH

JLIXUH /RJLF FDOFRQDWIIW@®PHQX

, I \RX FOLFN $GG /RJLF HOHPHQW \RX ZLOO JHW IROORZLQJ Z

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VRWMDDMWH SURJUDPPDEOH ORJLF

JLIXUH &UHDWHERJIIFFDOFXODWLRQ

W LV QHHGHG WR7®VVDOOIME 28RPDWLRQ WKHQ LI 5HVXOW
WR WKH QH[W FDOFXODWLRQ HOVH LI 5HVXOW LV )$/6K MWKk
SDUDPHWHUV 5HVXOW 758( DQG 5HVXOW )$/6( LW LV SRRILE

FDOFXODWLRQ 2SHUDWLRQ FDQ EH RQH RI DVVLIJGITXDOHT
PRUH ! PRUH RU HTXDO 25 25 ELWV $1' $1' EIMXEWQBF
PXOWLSOLFDWLRQ GLYLVLRQ

JLIXUH S, QYVHJHU W\SH /RJLF RSHUDWLRQYV

JLIXUH )ORDW W\SH /RJLF RSHUDWLRQV
3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VRWMDDMWH SURJUDPPDEOH ORJLF

JLIXUH ,QWHJHU W\SH ODQXDO WDJ SDUDPHWHUYV
JLHOG Q '"HVFULSWLRQ '"HIDXOW YDQXH
! JRU LQWHUQDO XVH
7\SH 7\SH Rl ODQXDO WDJ
1DPH 1DPH RI 0ODQXDO WDJ 6WDW XV
"HVFULSWLRQFULSWLRQVRUODQXDO (PSW\
&RPPHQWWGGLWLRQDO XVHU FRPPHQWMVPSW\
6WDWH ,'| 7DJ VWDWH ,°
6WDWH 1D®WVLIJQHG 7DJ 6WDWH QDPH | 1IRW DVVLJQHG
6 WDW H $FWXDO VWDWH
9DOXH $FWXDO YDOXH
7LPH 'DWH 7LPH Rl ODVW FKDQJH
AXDOLW\ | $SFWXDO TXDOLW\ [ 1IRW LQLW
&DXVH $FWXDO FDXVH 1IRW GHILQHG
21TVHW 'LWK WKRVH SDUDPHWHUV |RX KDYH SRVVLELO
21TVHW FKDQJH YDOXH ZKLFK \RX Z[LOO WDNH IURP WKE
6FDOH VRXUFH
6FDOH

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 VRWMDDMWH SURJUDPPDEOH ORJLF
1HZ9DORXBMGO9DOXH 21IVERW VWD OH
6FDOH
6WDUW 9D OXHMWDIDXH RI ORJLF FDOFXODWLRQ ZLWK WKH
RSHUDWLRQ

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YBRWUD®WDERJILF ,VD*5$%)
SBURJUDPPDEWID*GRYLF

(QLOLW 578 &06 SURYLGHVIDQGR)ORVIKWDIMAHLH W R/ RMRK®I IRU WKH SL
IXQFWLRQ RI 578 7KH IROORZLQJ ILJXUH VKRZV LQWH URMWAHH .
SURJUDPPDEVOIH SR JILF

JLIXUH 3/& 3URJUDPPLQJ ZLQGRZ

JLIXUH 3RSREQX ZLQGRZ

JLHOG Q "HVFULSWLRQ $FWLYH
&UHDHZH Q &UHDWHV QHZ EUDQFK %UDQFKHV
%UDQFK

&UHDHWZH Q &UHDWHY QHZ UHVRXUFH | %UDKYFK
5HVRXUFH
2SHQ ,VDJWBHQ WKH LGWRJIUDWMISE/QMH WDE KIHUH
ZRUNEHQRKQYLURQYMH B\ VHOHFWLQU WKLV PHQX

LWHP
(QDEVBIJUD(QDEOMV5S)XQWLPH (YHU\ZKHUH
,VD*5%)V DQ ,(& RSHQ FRQWURO YRUWRZPWH LRURDRD\R PR Y

IXQFWLRW@¥58)SOHDVH UHIHU WR WKH ,vDJUDI 8VHU ,V/DQXP)O
VRIWZDUH

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YBRWEZDBPDEOH ORJLF ,VD*5$)
,VD*UDI IXQFWWVRQ EOR

)XQFWLRQDO EORFNV GHVLJQHG VSHFLILFDOO\ IRU (QLOQDW
HYHQWY DQG FRPPDQGYV

JLJIXUH (B&UHDWHB&RPPDQGBS$FNB/,17

&UHDWHV LQWHJHU FRPPDQG DFNQRZOHGJHPHQW
)LHOG QDPH '"HVFULSWLRQ

9DULDEOH ,QSXW RI FRPPDQG

'DWMD\SH (1,/,7B287B&2$&.B/,17

! &RPPDQGYV LGHQWLILFDWLRQ QXPEHU

'DWD W\SH 8',17

SHVXOW &RPPDQG DFNQRZOHGJHPHQW W\SH SRVL)
'DWD W\SH %<7(
&UHDWH (QDEOH RU GLVDEOH DFNQRZOHGJHPHQW

'‘DWD W\SH %22/

JLIXUH (B&UHDWHB&RPPDQGBS$FNB/5($/

SUHDOWRMRPPDQG DFNQRZOHGJHPHQW
J)LHOG QDPH '"HVFULSWLRQ
O9DULDEOH ,QSXW RI FRPPDQG

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YBRWEZDBPDEOH ORJLF ,VD*5$)

‘DWD W\SH (1,/,7B287B&2%$&.B/5($/

&RPPDQGYV LGHQWLILFDWLRQ QXPEHU
'DWD W\SH 8',17

&UHDWHYV LQWHJIJHU FRPPDQG

J)LHOG QDPH

'"HVFULSWLRQ

O9DULDEOH

2XW8&XWRPPDQG WR 578
'DWD W\SH ,(B&2BR.B17

&RPPDQGNQWLILFDWLRQ QXPEHU
'DWD W\SH 8',17

NV

9DOXH 9DOXH RI FRPPDQG
'DWD W,\ISTH

7LPAX W ‘DLW IRU FRPPDQG DFNQRZOHGJHPHQ
'DWD W\SH 7,0(

7\SH 7\SH Rl FRPPDQG VLQJOH GRXEOH

'‘DWD W\SH %<7(

3DJH RI

VP

SHVXOW &RPPDQG DFNQRZOHGJHPHQDWALYSH VBH
'DWD W\SH %<7(

&UHDWH (QODEOH RU GLVDEOH DFNQRZOHGJHPHQW
'DWD W\SH %22/
JLIXUH (B&UHDWHB&RPPDQGB/,17

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YBRWEZDBPDEOH ORJLF ,VD*5$)

'‘DWD W\SH %22/

6XE7\SH 7\SH RI FRPPDQG DFWLYDWLRQ GHDHWLY
'DWD\SH %<7(

7HVW &RPPDQG ZLWK WHVW 10DJ
'DWD W\SH %22/

&UHDWH (QODEOH RU GLVDEOH DFNQRZOHGJHPH|QW
'DWD W\SH %22/

SHWB,' 'GHQWLILFDWLRQ QXPEHU RI FRPPDQQ DFI
'DWD W\SH 8',17

SHWBS5HVXOW SHVXOW RI FRPPDQG DFNQRZOHGJHPH|QW
'DWD W\SH %<7(

SHWB7LPH6WDPS| 7LPHVWDPS Rl FRPPDQG DFNQRZOHGJHPH(
'DWD W\SH /,17

SHWBS$FN $FNQRZOHGJHPHQW SRVLWLYH RU QHJDWL

JLIXUH (B&UHDWHB&RPPDQGB/5($/

&UHDWHY IORDW FRPPDQG

J)LHOG QDPH

'"HVFULSWLRQ

O9DULDEOH

2XWSXW RI WRPPILBQG
'‘DWD WASH7B,1B&2%$&.B/5($/

&RPPDQGYV LGHQWLILFDWLRQ QXPEHU
'DWD W\SH 8',17

9DOXH

O9DOXH RI FRPPDQG

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YBRWEZDBPDEOH ORJLF ,VD*5$)

'‘DWD W\SH %22/

'‘DWD W\SH /5($/

7LPH2XW ‘DLW IRU FRPPDQG DFNQRZOHGJHPHQW
'DWD W\SH 7,0(

7\SH 7\SH Rl FRPPDQG
'DWD W\SH %<7(

6XE7\SH 7\SH Rl FRPPDQGGBBRWYDBDWRRQ
'DWD W\SH %<7(

7THVW &RPPDQG ZLWK WHVW IODJ
'DWD W\SH %22/

&UHDWH (QODEOH RU GLVDEOH DFNQRZOHGJHPH|QW
'DWD W\SH %22/

SHWB,'  GHQWLILFDWLRQ QXPEHU RI FRPPDQG DFI
'DWD W\SH 8',17

SHWB5HVXOW SHVXOW RI FRPPDQG DFNQRZOHGJHPH[QW
'DWD W\SH %<7(

SHWB7LPH6WDPS| 7LPHVWDPS Rl FRPPDQG DFNQRZOHGJHPH(
'DWD W\SH /,17

SHWBS$FN $FNQRZOHGJHPHQW SRVLWLYH RU QHJDWL

JLIXUH (B&UHDWHB(YHQWB/,17

GUHDWWWJIHU HYHQW

J)LHOG QDPH

'"HVFULSWLRQ

O9DULDEOH

2XWSXW RI (YHQW WR 578
'DWD W\SH (1,(9882B7B

9DOXH

9DOXH RI HYHQW
'‘DWD WN\ISH

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YBRWEZDBPDEOH ORJLF ,VD*5$)

4XDOLW\ 4XDOLW\ RI HYHQW
'DWD \8)SH

&UHDWH (QDEOH RBWIGHQWERHDWLRQ
'DWD W\SH %22/

JLIXUH (B&UHDWHB(YHQWB/5($/

&UHDWHY IORDW HYHQW

J)LHOG QDPH '"HVFULSWLRQ
9DULDEOH 2XWE8XWYHQW WR 578
'DWD W\SH (1,/,7B287B(9B/5($/
9DOXH 9DOXH RI HYHQW
'DWD W\SH /5($/
4XDOLW\ 4XDOLW\ RI HYHQW
'DWD W\SH 8,17
&UHDWH (QODEOH RU GLVDEOH HYHQW FUHDWLR|Q
'DWD W\SH %22/

JLIXUH (B*HWB7LPHG6WDPS

*HWV WLPHVWDPS RI 578

J)LHOG QDPH '"HVFULSWLRQ
7TLPH6WDPS 7TLPH6WDPS RI 578
'‘DWD W\SH /,17

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YBRWEZDBPDEOH ORJLF ,VD*5$)

JLIXUH (B:DLWB&RPPDQGB/,17

'DLWV LQWHJHU FRPPDQG

)LHOG QDPH '"HVFULSWLRQ
9DULDEOH  QSKWFRPPIDGB 578
'DWD W\SH (1,/,7B287B&2$&.B/,17
! &RPPDQGYV LGHQWLILFDWLRQ QXPEHU
'DWD W\SH 8',17
9DOXH 9DOXARRPIPDQG
'DWD W\SH /,17
7LPH6WDPS 7LPH6WDPS RI FRPPDQG
'DWD W\SH /,17
7\SH 7\SH Rl FRPPDQG
'DWD W\SH %<7(
6XE7\SH 7\SH Rl FRPPDQG DFWLYDWLRQ GHDFWLY
'DWD W\SH %<7(
7THVW &RPPDQG ZLWK WHVW IODJ
'DWD W\SH %22/
V&RPPDQG J<HVWKR@PDQG LV DFWLYH
'DWD W\SH %22/

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YBRWEZDBPDEOH ORJLF ,VD*5$)

JLIJXUH (B:DLWB&RPPDQGB/5($/

'DLWV LQWHJHU FRPPDQG

J)LHOG QDPH '"HVFULSWLRQ
9DULDEOH  QSKWFRPPIDGB 578
'DWD W\SH (1,/,7B287B&2$&.B/5($/
! &RPPDQGYV LGHQWLILFDWLRQ QXPEHU
'DWD W\SH 8',17
9DOXH 9DOXH RI FRPPDQG
'DWD W\SH /5($/
7LPH6WDPS 7LPH6WDPS RI FRPPDQG
'DWD W\SH /,17
7\SH 7\SH Rl FRPPDQG
'DWD W\SH %<7(
6XE7\SH 7\SH Rl FRPPDQG DFWLYDWLRQ GHDFWLY
'DWD W\SH %<7(
7THVW &RPPDQG ZLWK WHVW IODJ
'DWD W\SH %22/
V&RPPDQG JI<HVWKHQ &R PFIVQG H V
'DWD W\SH %22/

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YBRWEZDBPDEOH ORJLF ,VD*5$)

JLIXUH (B:DLWB(YHQWB/,17

DLWV LQWHIJHU HYHQW

J)LHOG QDPH '"HVFULSWLRQ
O9DULDEOH , QS XWYRIIQW IURP 578
'‘DWD W\SH (1,/,7B,1B(9B/,17
9DOXH 9DOXH RI HYHQW
'‘DWD W\SH /,17
7TLPH6WDPS 7TLPH6WDPS RI HYHQW
'‘DWD W\SH /,17
4XDOLW\ AXDARIMWHYHQW
'‘DWD W\SIH 8
W V(YHQW ,JI<SHVWKHQ (YHQW LV DFWLYH
'‘DWD W\SH %22/

JLIXUH (B:DLWB(YHQWB/5($/

DLWV IORDW HYHQW

)LHOG QDPH '"HVFULSWLRQ
9DULDEOH L QSXWYRIQW IURP 578
'DWD W\SH (1,/,7B,1B(9B/5($/
9DOXH 9DOXH RI HYHQW
3DJH R

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YBRWEZDBPDEOH ORJLF ,VD*5$)

'‘DWD W\SH /5

($/

7TLPH6WDPS

7TLPH6WDPS RI HYHQW

'DWD W\SH /,17
4XDOLW\ 4XDOLW\ RI HYHQW
'DWD W\SIH 8
V(YHQW J<HVWKHQ (YHQW LV DFWLYH
'DWD W\SH %22/
,VD*UDI GDWD W\SHYV
J)LHOG QDPH '"HVFULSWLRQ
&RPPDQG W\SH
(B&2B&$1&(/ "HDFWLYDWLRQ
(B&2B(;(&87( ([HFXWH
(B&2B6(/(&7 6HOHFW
(B&2B6(/(&7B(;(&87( 6HOHFW EHIRUH 2SHUDWH
&RPPDQGDFNQRZOHGJHPHQW
(B&2%$&.B%$'B&200%1'B7<3( %DG FRPPDQG W\SH
(B&2%$&.B%$'B&21),*85%7,21 %DG FRQILIXUDWLRQ
(B&2%$&.B%$'B9$/8( %DG YDOXH
(B&2$&.B&$1&(/B'21( "HDFWLYDWLRQ FRQILUPDW
(B&2$&.B&$1&(/B5(-(&7 (" "HDFWLYDWLRQ UHMHFWHG
(B&2$&.B&200$1'B$/5($'<B,1B352FBREPPDQG DOUHDG\ LQ SURJ
(B&2$&.B&200$1'B,1B352*5(66 &RPPDQG LQ SURJUHVYV
(B&2$&.B&200$1'B48(8(B)8// &RPPDQG TXHXH IX0O0
(B&2$&.B(;(&87(B'21( $FWLYDWLRQ FRQILUPDWLR
(B&2$&.B(;(&87(B5(-(&7 (' $FWLYDWLRQ UHMHFWHG
(B&2%$&.B,17(/12&.("  QWHUORFNHG
(B&2$&.B/,1.B',6$%/(" /JLQN GLVDEOHG
(B&2$&.B/,1./$<(5B$&. /LQN OD\HU DFNQRZOHGJHP
(B&2$&.B/,1./$<(5B1$&. /LQN OD\HU QR DFNQRZQHG
(B&2$&.B/,1./$<(5B81.12:1 /JLQN OQNQRZQ DFNQRZOHG
(B&2$&.B12B&200%$1" 1R FRPPDQG
(B&2$&.B12B/,1. 1R OLQN
(B&2$&.B6(/(&7B'21( BHOHFW FRQILUPDWLRQ
3DJH RI
(QLOLW 578 8VHU 0DQX!



(QLOLW 578 SBIWRPBBEHEOH ORJLF ,VD*5%$)

(B&2%&.B6(/(&7B5(-(&7 ("

6HOHFW UHMHFWHG

(B&2$&.B7,0(B287

&RPPDQG WLPH RXW

(B&2$&.B81'(),1('B5(68/7

&RPPDQG H[HFXW URQY X®

ME H

&RPPDOXDOLW)\

(B&268%B/21*B38/6(

/RQJ SXOVH

(B&268%B127B'(),1('

1RW GHILQHG

(B&268%B3(56,67(17

SHUVLVWHQW

(B&268%B6+257B38/6(

6KRUW SXOVH

4AXDORWNYHQW

(B48$/B%/2&. (" %ORFNHG
(B48$/B*22" *RRG
(B48$/B,19%/," ' QYDOLG

(B48$/B,19%/,'7,0(

,QYDOLG WLPH

(B48%/B127,1,7

1RW LQLWLDOL]HG

(B48%$/B127723,&$/

1RW WRSLFDO

(B48$/B29(5)/2:

2YHUIORZ

(B48%/B68%67,787("

6XEVWLWXWHG

3DJH RI

(QLOLW 578 8VHU 0D

QX|



(QLOLW 578 YRRPW

ZHADUDJIJHPHQW

7LPH PDQDJHPHQW

6173 FOLHQW

,Q WKH WLPH PDQDJHPHQW ZLQGRZ \RX FDQ FUHDWH VQUPH 6ALZ
HIWHUQDO 6173 VHUYHU

YJLIXUH

6173 FOLHQW ZLQGRZ

JLHOG QDPI

'"HVFULSWLRQ

'"HIDXOW YD

O XF

6WDUWXS VWDW

BORFN LV VIQFKURQL]HG
9DOXHV 1R <HV

, RV VWDUW XS

&ORFN SUHFLVL

RRORFN ZLOO EH V\QFKU
RIIVHW LV OD UJHIW WHKLDW
5DQJH RI YDOXH

«

RQLJHG RQO\ LI
L RIGI TXHVWHG
PLOLVHFRQGV

&ORFN QRW V\Q

FAURIQHJHGZDY QR FORFN
SDUWLFXODU WLPH LW
FORFN LV QRW V\QFKUR(
5DQJH Rl YRBOXHWHFRQGQ

| VIQFKURQL]DW
ZLOO EH FRQVL
DLIHG

5 V

LR
GH

6\QFKURQL]DWL
VODYHV

RIOWHRFZKDW WLPH DOOR
VODYH FRPPXQLFDWPROQ
DOORZ DOZD\V V\®FKU
VHFRQGAKHQ WKHUH ZI
VIQFKURQL]DWLRQ IURP
5DQJH Rl YRBOXHWHFRQGQ

Z VIQFKURQL]DW
GBWRWRFROV
RQL]H

V. QR WLPH
6173 FOLHQWYV
5\

LR (

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRRW ZFIDUGDJHPHQW

&ORFN )DLOXUH

6LPXODWH FORWVN R X
SURWRFRO WHVWLQJ RU

BIR
FRPPLVVLRQLQ/

)

&ORFN 1R 6\QF

6LPXODWH FORFN ©RWH \
RQO\ IRU SURWRFRO WH
FRPPLVVLRQLQJ

\DFKURQL]HG
VWLQJ RU

JHDS 6HFRQGYV

/BRPIODWH /HDS 6HXR ®

IRU SURWRRRB GF RRHPUW VQ

WBORZQ
RQLQJ

9DOXHV 1R <HV

IR J /RJ FORFAKURQL]DWLRQVJIHRP VODYH
FRPPXQLFDWLRQ SURWR|FRO
9DOXHV 1R <HV

6KRZ 2Q VWDUWXS VKRZ WKLV ZRQGRZ
9DOXHV 1R <HV

([SDQG 2Q VWDUWXS H[SDQG DOAQRVUHH QRGHYV

YJLIXUH

&UHDWH QHZ 6173 FOLHQW

] \RRDYH FUHDWHG QHZ 6173 FOLHQW \RX ZLOO VHH IROORZL
2WKHU RSSRUWYXRIWRRALGRRZX QRQLWRULQJ ZLQGRZ ZLOO V¥
HQDEOHG LQ WKH 6173 FOLHQW FRRILIDWPRW [ RQRILBXZWKH S

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRRWZIDIJHPHQW

YJLIXUH

6173 FOLHQW ZLQGRZ

JLHOG QDPHI

'"HVFULSWLRQ

'"HIDXOW YD

O XF

JRU LQWHUQDO XVH

617
U R

«

5DQJH ROXHV

1DPH 1DPH RI1 6173 FOLHQW 6173 FOLHQW
)RU H[DPSOH 36173 ~

(QDEOHG (QODEOH RU GLVDEOH 6173FOLHQW
9DOXHV 1R <HV

6173 OHUVLRQ | 9HUVLRQ RI 6173
9DOXHV

BULRULW\ I \RX ZLOO FRQILJXUH ARUH WKDQ RQH
VHUYHU \RX FDQ UDQN VHUYHUV LQ \RX
5DQJH RI YDOXHV  «

6HUYHU 6173 VHUYHU ,3 DGGUHVV
9DOXHV [[[ 111 W\ QQQ

8'3 3BRUW 8'3 SRUW WR FRQQHFW ZLWK VHUYHU

(WKHUQHW SRU

W+HUH WKH LQIRUPDWLR

VSHFLILHG
5DMIRI YDOXHV $00 (7+

QSDGQUHVV FDQ

(7+ « (7+

EH

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRRW ZFIDUGDJHPHQW

&RQQHFW WLPHRKRMQQHFW WLPHRXW WR 6173 VHUYHU
5DQJH RI YDOXHV

«

VHFRQGV

SHFRQQHFW WLPHRKR\Q QHFWFRQRHEXNW. RO EHIRUH
ZDV IDLOHG
5DQJH RI YDOXHV

«

VHFRQGV

VHQW

5DQJH RI YDOXHV

«

SHVSRQVH WLPHBXWSRQVH WLPHRXW DIWHU UHTXHVW KDV E

VHFRQGV

6\QFKURQL]DWLRXIWULARGSHULRG WR PDNH VIQFKURQL]DWI
S5SDQJH RI YDOXHVHFRQG|V

/RJ ,3 (QODEOHV WR YLHZ ,3 ORJ<HV
9DOXHV 1R <HV
/IRJ 5DZ (QODEOHV WR YLHZ UDZ ORHV
9DOXHV 1R <HV
/RJ 'DWD (QODEOHV WR YLHZ GDWD ©RV
9DOXHV 1R <HV
JLIXUH 6173 FOLHQW SRSXS ZLQGRZ

'LWK WKH 6KRZ PRQLWRU

\\W R FFO® QRRISHRPBXDRLEBWWRRE ZLWK €
ZLQGRZ VKRZV 7LPH PDQDJHPHQW PRQLWRU ZLQGRZ

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRRW ZFIDUDJHPHQW

JLIXUH 7LPH PDQDJHPHQW PRQLWRU ZLQGRZ

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRORDMUMBOGLDJQRVLYV
BHERQWURO DQG GLDJQRVLYV

(QLOLW 578 &06 DOVR SURYLGHV GLDJQRVWLF IDFDMOADMWMNYV R
ZLWK LWV FRQILIJIXUDWLRQ WR DQDO\]H DQG YLHZ VHUAL\BOV
LQIRUPDWLRQ REMHFWYV W RWWANWIVX HW V VDR G LHHRZP B Q G GN/H A ISW\k
ORJ

+DUGZDUH PRQLWRULQJ

' LWKHWSKR SXS RQQRLVD 578 FRQGZIXWHDWLRQ ZLQGRILWR % FD @DL
VWBRGLWRULQJ

JLIXUH +DUGZDUH SRSXS PHQX

'KHQ \RX FKORENDUG ZD WRIXVALDWH/ HH IROORZLQJ ILIXUH :LWK
WKH KDUGZDUHXWHBHDQGFRRUINLQJ ,Q WKLV KDUGZDUH PRQ
VWDWHY RI DOO PRGXOHV RXWSXW YROWDWHF KRG SR KD W X B¢
DQG FRPPDQG RXWSXWV VWDWHY PHDVXUHPHQWY FXUUHQW

JLIXUH +DUGHED/WDWH ZLQGRZ

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRORDMWIHRO DQG GLDJQRVLV
&RQILIXQE&ZRUNLQJ RU QRW FRQILIXUHG DQG HPSW\
1IRARQILIXUHG EXW IRXQG
&RQILIXUHG EXW IRXQG DQRWKHU W\SH RI PRGXOH
&RQILIXQE@QRW ZRUNLQJ

6 W DWLXNQ PRORPD Q@B PHDVXUHPHQWYV

+DUGZDUH VWDWXV FDQ EH PRQLWRUHG YLD FRPPXQLFDWALR(
WR WDJI$*Z0DMXDJIJRX FDQ FRQWURO DOVR KDUGZDUH ZLWK FRP
VKRZV +DUGZDUH VWDWXV VLIQDUVZLERGRRDQGYV DQG PHDVXU

JLIXUH +DUGZDUH VWDWXV VLIJQDOV FRPPDQGV DQG PH

JLHOG Q '"HVFULSWLRQ &DUG W\SHYV
&RQQHFWH&HQWUDO SURFHVVRU FRPPSQIOFDWHY ZLWK FDUC
FDUG ZRUNV ZLWKRXW HUURU
7\SH 6WDWXV LWHP
+1RUPDO

+)DXOW
9ROWDJH | 3BRZHU VXSSOHDRROWHDRHQW]| 36

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥RORDIWIHRO DQG GLDJQRVLYV

7\SH 6WDWXV LWHP

(QDEOHG

(QODEOHG RU GLVDEOHG FDU
7\SH 6WDWXV LWHP
+(QDEOHG

+'LVDEOHG

JG&OO

(QDEOH

(QDEOHV RU GLVDEOHV FH(
FRPPXQLFDWLRQ ZLWK FDU
7\SH &RPPDQG LWHP
+'LVDEOH FRPPDQG
+(QDEOH FRPPDQG

G

)WOOO SURFHVVRU

'URQ@IDUG
7\SH

&HQWUDO SURFHVVRU GHW
7\SH 6WDWXV LWHP

+2 N

+)DXOW

HFEFWYV 'ZUR'QJV &B3 G W'

THPSHUDW

/2H Q) WUDO SHRRSHHIMARDKAXHU H F
7\SH 6WDWXV LWHP

H.Q B

7\SH 6WDWXV LWHP
+/HG RII
+/HG RQ

‘DWFKGRJ| VYDWDRKIERJ VW DW H &38
+2 N
+)DXOW
/HGEWDWH &HQWUDO SURFHVVRU /HG |[\&8BWH

/JHG &RQW

URQWURO RI FHQWUDO SUR
7\SH &RPPDQG LWHP
211

+2Q

F&BWBVRU /HG VWDWH

3URWRFRO PR@EWRSHQYLVLRQ

ORQLWRULQJ

7KH IROORZLQJFIRBRXNEGLFORZLRQ SRUW SRSXS PHQX

PRQLWRULQJ WRRO 3RUW PRQLWRU’

3DJH RI

'LWK WKI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥RORDIWIHRO DQG GLDJQRVLYV

JLIXUH &RPPXQLFDWLRQ SRUW SRSXS PHQX

I1H[W ILIJXUH VKRZV WKLV ZLQGRZ LQ ZKLFK \RX FDQ YLHZ
FRPPXQLFDWLRQ@ERRIANLV KRV ,(&SURWRFRO EXW \RX FDQ XVt
SURWR¥ROQMRU 6173

JLIXUH 6WDQGDUG PDVWHU SURWRFRO PRQLWRU ZLQ

JLHOG Q '"HVFULSWLRQ '"HIDXOW YDOXH
(QDEOHG | (QDEOHV WR YLHZ FRPPXQ L FEIQ¥ KRIG N3-DAV D
9DOXHV &KHFNHG 8QFKHFNHG
JROORZ (QDEOHV WR IROORZ ODVW | BRFROHFINFDGV LRQ GDW
9DOXHV &KHFNHG 8QFKHFNHG
/RJ WR ILOHQDEOHV WR ORJ DOO GDW D8WR K®HENH® H
9DOXHV &KHFNHG 8QFKHFNHG

1H[W ILIXUH VKRZV WKDW \RX FDQ YLHZ GIRPPERVDILEK Q VHILRVKX KD
EHWZHHQ 578 DQG 6&%'$

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥RORDIWIHRO DQG GLDJQRVLYV

JLIXUH 6WDQGDUG VODYH SURWRFRO ZLQGRZ

JLHOG Q 'HVFULSWLRQ 'HIDXOW YDOXH
(QDEOHG | (QDEOHV WR YLHZ FRPPXQLUFRXWERBGSDW D
9DOXHV &KHFNHG 8QFKHFNHG
JROORZ (QODEOHV WR IROORZ ODWW | RRKPIFXGQIGFDWLRQ
9DOXHV &KHFNHG 8QFKHFNHG
/RJ WR ILOHQDEOHV WR ORJ DOO GDWD&WRFORE ILOH
9DOXHV &KHFNHG 8QFKHFNHG

7KLV FRPPXQLFDWLRQ SRUW PRWKXW\RW D@L R/QR KA ALR/LVMUR GV,
HQJLQHHU GRHBQBWWILHRH® O WHVWLQJ VRIWZDUH HYHQ ZRU\

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YREORDDIERGLDJIQRVLYV
6XSHUYLVLROQ

JLIXUH 3URWRFRO VXSHUYLVLRQ SRSXS ZLQGRZ

JRU HYHU\ ,(& SURWRFRO LQ FRQWUROOLQJ GLUHFWLRQRRN |
VIQFKURQL]PMMRW SNREHVYV PDQXDOO\ ,W LV YHU\ XVHIXO L

6WDWXV VLIQDOV FRPPDQGV DQG PHDVXUHPHQWYV

JURP HYHU\ SURWRFRO LQ FRQWUROOLQJ GLUHFWLRQ VGV DRAL
PRQLWRULQJ LQ 6&%'$ RU +RWRARRPPDOBY EHSWHG DV ZHOO I}

JLIXUH 6WDQSWRWRFRWXYV LWHPV IRU PDVWHU SURWREFF

JLHOG QI '"HVFULSWLRQ SURWRFROV

&RQQHFWHGRQQHFWHG WR WKH VODYH$®HYLFH
7\SH 6WDWXV LWHP
+1RUPDO

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥RORDIWIHRO DQG GLDJQRVLYV

+&RPPXQLFDWLRQ HUURU

(QODEOHG | (QDEOHG R B RALPYDELTFHDGV LR Q $SOURWRFR O
7\SH 6WDWXV LWHP
+(QDEOHG
+'LVDEOHG

7, %\WHV | &RXQWMRWBFRO WUDQVPLW \WHG® E\WH V

7\SHORDW

7, 3IDFNHWY&RXQWRWBFRO WUDQVPLW

7\SHORDW

WSHOBD SDFNH WV

5, %\WHV | &RXQWMRWBHRRBLYHG E\WHV| $00

7\SHORDW
5, 3DFNHWV&RXQWMRWBFRO UHFHLYHG S®EFOHW YV

7\SHORDW
5; (UU $QVZHSBHORDW $00 VHULDO SURWRF
7LPHRXW
5; (UU )LUVW\SHKORDW $00 VHULDO SURWRF
5; (UU /DVW7&KHPQRDW $00 VHULDO SURWRF
5; (UU &KHFNMSHORDW $00 VHULDO SURWRF
6XP
5, (UU /HQJWWSHORDW $00 VHULDO SURWRF
5, (UU OLUDRWSHGRDW $00 VHULDO SURWRF
353 GHYLF|HI6L®Y KDV FRQQHFWLRQ WR WK& GHYLEGHHRWHU| 35
YLVLEOH RQDOG $
353 GHYLFH5C% KDV FRQQHFWLRQ WR WK& GHYLEGHHRWHU| 35

YLVLEOH R

QDQ Q6%

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥RORDIWIHRO DQG GLDJQRVLYV

JLIXUH 6WDQSWRMWHRRRIDW RO ARDDVWHU SURWRFROV
6\VWHP ORJ

'KHQ \RX(QWOUW 5WsK&0IALUVWEPM\PBREDRIRZ 7KLV ZLQGRZ LV O
ILOH 7KH ORFDWLRQ RI ORJV LV GHVFULEHG LQ WKH 578 GHV

JLIXUH 6\WWHP ORJ ZLQGRZ

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥RORDIWIHRO DQG GLDJQRVLYV
(YHQWV OR)J

,Q WEHODQDNRRO \RX FDQ RRUWNZIOFRWHZLQGRZ LV DOVR ZULWW
(YHOWROHY DUH VWRUHG LQ WKH /RUVFRH) ORRDOWR A R IGOBH ¥
578 GHVFULSWLRQ ILOH

7R TXLENO\ RSHQ (YHQWV ORQ DRHYX-MHQISVIY 7DJ KLVWRU\ ILC

JLIXUH 7$*0DQDPHQX )LOH

&RQILIXUDWRIRWHBRDIRR FDQ Ti$O ® D QIPMULY E UDYQFK

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥RORDIWIHRO DQG GLDJQRVLYV

JLIXUH ODL@*PDQDZHQGRZ/RUWKUDPHWHUYV

JLHOG QD

'"HVFULSWLRQ

JRU LQWHUQDO XVH

1DPH

I1DPRI 578
JRU HIDPSOH 36XEVWDWLRC(

"HYLFH

HVFULSWLR

QUHH BWNBULSWLRQ

&RPPHQWYV

JUHH RKRNARHQWYV

IRJ 578 7LPH

| $GGLWLRQDO FROXPQ ZLOO

ZKLFK VKRZV HYHQW UHFHL
ODQDJHU
9DOXHV 1R <HV

ER DGGHG WR K
YHG WLPH LQ 7%

'D\V IRU KLV

WRB\PDQ\ GD\V WR Q[NYHHBWHY
5DQJH RI YDOXHMWGD\V

BOWWY LQ

'"HIDXOW YDPDXEFE

LVV

OD[ ILOH VL]

HD[LPXP VL]AYRQ VEQHW W

5DQJH RI YDOXHYV « 0E
SHFRUG FRXGWMFRUG FR X©®WQMMN RBELH/ W
5DQJH RI YDOXHYV «
3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥RORIDMIUMRIOD DQREV LV

87& WLPH VWDIPPSH VWDPS RI HYHQWH/QWR/VER VDYHG LQ
9DOXHV 1R <HV
/RJ VWDW XV WRDJVWDW XV (FKDQIH®HWRY | <HV
9DOXHV 1R <HV
/RJ PHDVXUHPRUQMHD VX UH P H Q \W\H © WDLGEDHIWAMWR
WDJV 9DOXHV 1R <HV
/R FRPPDQG/WDFRPPDQGV EFXIDQWN\IDMARW<H V
9DOXHV 1R <HV
/RJ LQFRPLQJRJ LQFRPLQJ FKIDQWN\DMNRW < H V
FKDQJHV 9DOXHV 1R <HV
/IRJ RXWJIJRLQIRJI RXWJIRLQJ (NFKDQINHEHWRY <HV
FKDQJHV 9DOXHV 1R <HV
6KRZ 2Q VWDUWXS VKRZ WKLV ZLQIGRRZ
([SDQG 2Q VWDUWRBGIMBDBB QRGHV 1R
6KRZ ORQLW/RRWD VWDUWXS VKRZ WDJ VWDWR FKDQJH PRQ

3DJH RI

LW

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRGXDIEWDH F\
5HGXQGDQF\

SHGXQGDRRFSRUW

6DIHW\ UHOLDELOLW\ KLJK DYDLODELOLW\ DQG IXQFWLRQ
WRGD\JV ZRUOG (QGE®DW ¥ Y8WHXIG XSRIZAYH XSSOLHV UHGXQGLE
7KH V\VWHP SURYLGH IRU DXWRPDWLF PRQLWRULQJ RI SULF
DXWRPDWLFDOO\ DQG WULJOBURDS VI RGWRI\P & I USTIER F RPRKX Q L
FKDQQHOV DWHOD X WIRPPREGSWRKH VZLWFKRYHU DQG GEXWDOW
WKHUHE\ HQVXULQJ WKDWSWRFHNMW ¥ RQERWILRMOHUUXSWLRQ LQ

SEHGXQGDQF\ W\SHV

&R D QG E\

$ PHWKBBGNQG@ ARLFK WKH VHFRQGDU\ 578 ¥YKWQHW K RQLP\D
IDLOV 7KH VIVWHP RQ FROG VWDQGE\ UHFHLYHV VEBHB XOHDX
&ROG VWDQGE\ V\VWHPWLIVUADOVBS SSBUFQR/QRQV RU LQ FDVH\

‘DUP6WDQGE\

$PHWKRG RXQGO@ @RLFK WKH VHFRQGDU\ 578 VIVWHP UXQV LQ
'DWD LV PLUURUHG5WSOMW KHIXIDPRIQGEPWHUYDOV ZKLFK PHDQ)
VHUYHUV GR QRW FRQWDLQ WKH H[DFW VDPH GDWD

+RWWOGR\

$ PHWKRBGRNIQGQ QK\LLFK WKH SULPDU\ 578 DQG VHFRQGDU\ 57
GDWD LV PLUURUHB7BLR WKB O/ MARPGIGDRIWKDW ERWK V\VWHPV
PHWKRG OHWYV IDVWD VERWIER&YIBU BHRPXVH ERWK RI 578W KW
VWDQGE\ UHGXQGDQF\ LV GHIDXOW XVHG LQ (QLOLW 58/ DEYGN
RU :DEWDQXEWKHU GHVFULSWLRQ LV PRVWO\ DERXW WKLV W

&RQQHEWDRQDP

7R VXSSRUW UHGXQGDQF\ 5781V PXVW EH FRQQHFRW G6RQF
LQWHWIHWY FRPPXQLFDWLRQ SDWKV DUH XVHG WR H[FKDQJ
578, W LV SRVVLEOH WR XVH PD[LPXPHRN ZHHGXTBIMQW FRQQH
56 RU 56 &20 &20
56 RU 56 &20 &20

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥YRGXDIEWDH F\
/$1 (7+(7+
I1$1 (7+(7+

JLIXUH ([DPSOH RI FRQQHFWLRQV EHWZHHQ UHGXQGDQ

2Q0\ RQH Rl WKHVH FRQQHFWLRQV LV XVHG IRU GDWD MNEKBH
578 ,Q FDVH Rl EURNHQ GDWD FRPPXQLFDWLRQ SDWK RWHEK
FRQQHFWLRQV D UK IRQHMROMNRDQUVEWR R EH XVHG IRU GDWD HJ
WKHUH DUH QR (WKHUQHVD FERIQQHEGMA\RIDSH WIHUQ D/GI QHFW H G
VSHHIGSRWVLEOH WR WUDQVIHU DERXW HYHQW VVSHUY G/ i BF
LQFUHDVHG IRU VHULDO FRQQHFWLRQV

(QLOLW 578 UHGXQGDQF\ SULQFLSOHYV

(QLOLW UHGXQGDQF\ VIVWHP FRQVLVOD\LIKICGNVEZ Q W KB QB C
WKHUH FDQ EBILRABOKRREEY8 LV UHVSRQVLEOH

Xx GDWD DFTXLVLWLRQ IURP VODYH DQG VHUYHU GHYLFHYV

x FRPPD/QGDQVRLR WIRY H HIGGFHWUYHU G

x 3/&0ORJLF

X SURFHVV LQIRUPDWLRQ WUDQVPLVVLRQ WR XSSHU FRPP)

X SURFHVV LQIRUPDWLRQ WUDQVPLVVLRQ WR 6WDQGE\ 578
7KH 6WDQGE\ 578 LV UHVSRQVLEOH

Xx GDWD DFTXLOOLMI&Q IURP

X SURFHVV LQIRUPDWLRQ WUDQVPLVVLRQ WR XSSHU FRPP)

x PRQLQWRRILFRQQWPWYBQV WR
,l 6BWDQGE\ 578 LV KHDOWK\ DQG UXQQLQJ QIVLEWMBFWR YLHW FODOQD
DOO QHFHVVDU\ GDWD WR XSSHU FRPPXQLFDWLRQ OHYHOV
FRQILIXUMIBQESIFWLYH DQG 6WDQGE\ 5781V LIKWXGWHK)\DSWDK
NQRZVOWKINE MV UXQQLQJ FRUUHFR GR QQ MAVHIURIQ N UBHODZ BHE 6
6WDQGE\ 578 FKD QDY @WN VIVLDWEH RWGRMRHAFDGWPEHQ XD OO\, Q W

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRGXDIEWDH F\
BWDQGE\ 578 ZLOO FKDQJH WR $FWLYH 578 DQG $FWLYH 578
578 DOZD\V DFTXLUHV S URFPF$IFW LLYQH 57 8 D W KR QDPEN BDEREM N U

ORQLWRIMIBN ORFDWLRQV

7KLV VISRHWVERIKDNW FDQ EH PRQLWRUHG DQG XVHG6GDE@GWERRWR |
578 ORVW Rl WKRVH PRQLWRUHG L QIRWRDHWLREWL/R OVBIQGY E D
6HH GHVFULS WA R@RMERKRO DYG GRDILYMWHO® W LRQ

&R PP X QL BSDWIKR/QEHDWBEA/QD FGBUY WKLV LV GRQH E\ G

XVHU VHOHFWDEOH

56 56 SRUW KDUGZDUH HUURUV DQG VWDWH

(WKHUQHW SRUW KDUGZDUH HUURUV DQG VWDWH

&DUGYV KDUGZDUH HUURUV DQG VWDWH

,@HU YROWDJHY DQG WHPSHUDWXUHV

ODLQ &38DWH

3RZHU VXSSO\ VWDWH

ODLOWFKGROD\ RQ &38 FDUG 'LJLWDO ,H)EEWR WK SHB FD |

WR FKHFN UHOD\ VWDWH

2WKHU VSHFLILFV FDQ EH DGGHG RQ FXVWRPHU UHTXF
$00 WKLV PRIRIWPRWHRQ FDQ EH XVHG IRU FRQILIXUDWLRQ R
QHHGYV

5HGXQGDQF\ FRQILIXUDWLRQ

JRU 5HGXQGDQF\ FRQILIXUDWLRQ \RX VKRXOG XVH 5HGXQGD(

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRGXDIEWDH F\

JLIXUH B5HGXQGDQF\

SDUDPHWHUYV

JLHOG Q

'"HVFULSWLRQ

'"HIDXOW YDOXH

JRUQWHUQDO XVH

SRUW 1DP

HSRUW 1DPH

SHGXQGDQF\

(QDEOHG

R(@ I BMDHMWV R B HEDV@ARMBIKW D U
9DOXHV 1R <HV

WL R

(QDEOHG

6KRZV LI UHGXQGDQF\ LV H
SDUDPHWHU XVH (QLOLW 31

QREOHG 7R FKDQJ
JRMHFW ODQDJHU

H W

ODLQ 'HYL

FAKRZV LI WHIWOBGHYLGEHYLFH

1R

'"HYLFH OD

lODLQ 'HYLFH 1DPH 7R FKDQ
(QLOLW 3URMHFW ODQDJHU

JH WKLV SDUDPHWHU X

'"HYLFH OD

LI 'HYLFH ,3 DGGUHVV 7
SDUDPHWHU XVH (QLOLW 31

R FKDQJH WKLV
JRMHFW ODQDJHU

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRGXDIEWDH F\

'"HYLFH 6W

BY®E)GE\ '"HYLFH 1DPH 7R FKDQJH WKLYV
SDUDPHWHU XVH (QLOLW 3URMHFW O0ODQDJHU

'"HYLFH 6W

BY®E)GE\ '"HYLFH ,3 DGGUHVV 7R FKDQJH WKLV

K W

WR

.3 SDUDPHWHU XVH (QLOLW 3URMHFW O0DQDJHU
(7 + .l WKH 'HYLFH LV JRLQJ WR|@AWRDQGE\ VWDWH
« FRPPXQLFDWLRQ SRUW FDQ EH GLVDEOHG ZLW
(7+ SDUDPHWHU
BWDUWXS| 2Q VWDUWXS 'HYLFH ZDLW)V IRU FRQQHFWLRQV |
UHGXQGDQW 'HYLFH LI WKHUH DUH QR FRQQHFWL
VSHFLILHG WLPH WKLV '"HYLFH ZLOO EH VHW
PRGH
5DQJH RI 9DOXHYV « PV
3RUW ORQLAKRZ SRUW PRQLWRU RQ V\VMRHP VWDUWXS
9D O XIHRV RV
6KRZ 2Q VWDUWXS VKRZ WKLV ZUQARRZ
([SDQG 2Q VWDUWXS H[SDQG DOO 7URH 1RGHYV
&RPPXQLFPRDLFRIPOLIXUDWLRQ
5HGXQGDQF\ &R QQ SPW DR® WHHLU V
JLIXUH B5HGXQGDQF\ FRQQHFWLRQ /$1 SDUDPHWHUYV
JLHOG Q '"HVFULSWLRQ '"HIDXOW YDO]

K H

JRU LQWWW QD O

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRGXDIEWDH F\

SRUW 1DPH3IRUW 1DPH (7+ 1U

(QDEOHG R(@ IEBVMDHWV R B RLY BDREW® HRAIDOQXH R
1R <HV

(WKHUQHW&KRRWH 578 (WKHUQHW SRUWRW DVVLIJQHG
O9DOXHV (7+ ((#+ (7+

78 3RUW | 7&3 BRPPXQLBBWWRQ

7&3 .HHGLYH&3 .HHS $OLYH 'R QRW VHW ORZ YDOXHV EHHRDX
LW ZLOO DGG RYHUKHDG WR FRPPXQLFDWLRQ
5DQJH RI YDOXHYV « PLOOLVHFRQGV
+tGLVDEOHG

7&3 1R GHOBWY 1R GHOD\ GLVDEOHV WKHR1DJOH $OJRULWKP
9DOXIHRV <HV

ERQQHPW| &RPPXQLFDWLRQ WLPHRXW ,Q FDVH LI WKLV |LV

2XW FRQQHFWLRQ EHWZHHQ 578V DQG LW LV WLPHG
WKHQ VZLWFKRYHU IURP 6WDQGE\ 578 WR $FWLY
KDSSHQV

5HFRQQHFWRZ RIWHQ WU\ WR FRQQHHW WR FRPPXQLFDWLRGC
LIl WKHUH zZDV HUURU
5DQJH RI 9DOXHYV « PV

SRUW ORQLKRZ SRUW PRQLWRU RQ V\VMRHP VWDUWXS
IDOXIHRV <HV

/IRJ UDZ GD\WWRD UDZ FRPPXQLFDWLRQ GDWNV
IDOXIHRV <HV

/IR /JHQIJWKRJ VHQW SDFNHW OHQJWK| <HV

9DOXIHRV <HV

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRGXDIEWDH F\
SHGXQGDQF\ &RQ Q ISPW DR® WHHLU V

JLIXUH GS5HGXQGDQF\ FRIQ GHRVDIPRHQVH U V

JLHOG Q '"HVFULSWLRQ '"HIDXOW YDOXH

! JRU LOQWHUQDO XVH

SRUW 1DPH3RUW 1DPH (7+ 1U

(QDEOHG R(@ NEVDHMVR B RELYHRE® MRAD UW 1R
9DOXHV 1R <HV

(WKHUQHW&KRWRWH 578 (WKHUQHW SRUWRW DVVLIJQHG
ODOXHV (7+ ((AFHT7+

7& 3RUW | 7&3 BRPPXQLBBWWRQ

7&3 .HHS $3D&YHHHS $OLYH 'R QRW VHW ORZ YDOXHV EHREDX
LW ZLOO DGG RYHUKHDG WR FRPPXQLFDWLRQ
5DQJH RI YDOXHV  « PLOOLVHFRQGYV
+tGLVDEOHG

7&3 1R GHORY 1R GHOMEOHY WKH 1DJAR $OJRULWKP
IDOXIHRV <HV

ERQQMHAFPWM| &RPPXQLFDWLRQ WLPHRXW ,Q FDVH LI WKLV |LV

2X W FROQQHFWLRQ EHWZHHQ 578V DQG LW LV WLPHG
WKHQ VZLWFKRYHU IURP 6WDQGE\ 578 WR $FWLY

KDSSHQV

SHFRQQHFWRZ RIWHQ WU\ MR FRQIQFH

LI WKHUH ZDV HUURU

5SDQJH RI 9DOXHYV « PV

WLR/@®@ SRUW

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 57

8 ¥R GXDISWDH F \

3RUW ORQ

LBKRZ SRUW PRQLWRU RQ V\
9DOXIHRV <HV

VMRHP VWDUWXS

/IRJ UDZ G

DRD UDZ FRPPXQLFDWLRQ G
9DOXIHRV <HV

DIVHY

/RJ /THQJW

KRJ VHQW SDFNHW OHQJWK
9DOXIHRV <HYV

<HV

SHGXQGDQF\ 8B QHFBWLRR SDUDPHWHUYV

K H

JLIXUH BHGXQGDQF\ FRQQHFWIRQ SBUDPHWHUYV
JLHOG Q "HVFULSWLRQ "HIDXOW YDO)
! JRU LQWHUQDO XVH
3RUW 1DPH3RUW 1DPH 56 56 1R
(QDEOHG R(@ Y EMDHWVR B RELYHRE® MRACD UW 1R

9DOXHV 1R <HV

&RP SRUW

&RPPXQLFDWLRQ SRUW QXF

BRW DVVLIQHG

%DXG UDV

VBEIHULDO SRUW EDXG UDWH

5SDQJH RI YDOXHV

«

‘DWD ELW

V6HULDO SRUW GDWD ELWYV

9DOXHYV ELWV

6WRS ELW

WHULDO SRUW VWRS ELWYV
9DOXHYV ELWYV

3DULW\

BHULDO SRUW SDULW\
9DOXHV 1RQH 2GG (YHQ

1RQH
DDUN 6SDFH

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRGXDIEWDH F\
56 ORGH ,l XVHG WZR ZLGBW P MKREDEEEKH ZLUH

XVHG VHULDO SRUWSDUDBBWHU LV QRW

LPSRUWDQW
5DQJH RI YDOXHV )RXU ZLUHV 7ZR ZLUHV

5HFRQQHKFWRZ RIWHQ WU\ WR UHFRQQHFW WR FRPPXQLFDV
SRUW LI WKHUH ZDV HUURU
5DQJH RI YDOXNWFRQGV

SRUW ORQLOKRZ SRUW PRQLWRU RQ V\VMRHP VWDUWXS
IDOXIHRV <HV
/IRJ UDZ GDWRD UDZ FRPPXQLFDWLRQ GDPYHY
IDOXIHRV <HV

SHGXQGDQFMNRWBRQ56 1R SDUDPHWHUYV

JLIXUH B5HGXQGDQF\ FRQQHEFWIRQ SBUDPHWHUV

JLHOG Q '"HVFULSWLRQ '"HIDXOW YDOXH
! JRU LQWHUQDO XVH
3RUW 1DPH3RUW 1DPH 56 56 IR
(QODEOHG R(@ VEVDHUWVR B RGLYHRE® MR UW 1R
9DOXHV 1R <HV
&RP SRUW &RPPXQLFDWLRQ SRUW QXRERW DVVLJQHG
%DXG UDWBHULDO SRUW EDXG UDWH
5DQJH RI YDOXHV «
'‘DWD ELWNV6HULDO SRUW GDWD ELWYV

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 57

8 ¥R GXDISWDH F \

9DOXHYV ELWV

6WRS ELWMWMHULDO SRUW VWRS ELWYV
9DOXHYV ELWYV

3DULW\ 6HULDO SRUW SDULW\ 1RQH

9DOXHV 1RQH 2GG (YHQ pPDUN 6SDFH

56 ORGH

XVHG VHULDO SRUWDUD BHW
LPSRUWDQW
5DQJH RI YDOXHV )RXU ZLU

, I XVHG WZR ZLOBW P MKREODESKY ZLUH

HU LV QRW

HV 7ZR ZLUHYV

SHFRQQHF

FWRZ RIWHQ WU\ WR UHFRQ
SRUW LI WKHUH ZDV HUURU
SDQJH RI YDOXNHWFRQGV

QHFW WR FRPPXQL

FDV

3RUW ORQ

LBKRZ SRUW PRQLWRU RQ V\
IDOXIRV <HV

VMRHP VWDUWXS

/IRJ UDZ G

DRD UDZ FRPPXQLFDWLRQ G
IDOXIRV <HV

DINHD/

6WDWIXIQDOV FRPPDQGY DQG PHDVXUHPHQWYV

(YHU\ VA\VWHP VWDWXV VLJQDO

IRU 5HGXQGOIQF WR X QF DQ QMR

6&%'$ &RQWURO RI ODLQ DQG 6WDQGE\ 'HYLFHV FDQ EH LVVX

6WDW

XV LSHHGEPAQ IGROUQ F\

JLIXUH 6\VWWHP VWBRWXMU 5HGXQGDQF\

J)LHOG QDPH

'"HVFULSWLRQ

3DJH RI

(QLOLW 578 8VHU 0DQX|



(QLOLW 5DUHRGXDGDQF\

'"HYLFH LV SULPDUY\ '"HYLFH LV SULPDU\ 7KH QDPH RI WKH|'HY

WKDW WKLV GHYLFH LV SULPDU\

'"HYLFH LV LQ 0$%$,1

PRSHUHQW 'HYLFH LV QRZ LQ 0%$,1 PRGH

'HYLFH LV LQ 67%1"'

%WXBRBBMFH LV QRZ LQ 67%$1'%< PRGH

(YHQWV LQ LQWHU

DDROWEXA THYHQWY LQ LQWHUQDO EXIIHU

(YHQWV LQ EXIIHU

|lURW D/OVAWHHRQWY LQ VA\VWHP EXIIHU

(YHQWV LQ EXIIHU
'"HYLFH

ITURWRAWVKMHQWY LQ EXIIHU IURP RWKHWU '}

(UU /RVW LQWHUQDO@RWBQWM URU ORVW LQWHUQDO HYHQWYV

(YHQWYV UHWUDQVRLKWAVHEVIURIV BIWEWHRLWWHG IURP RWKHU 'l

'"HYLFH

&RQQHFWHG

SHGXQGDQW FRQQHFWLRQ LV FRQQHFWH

6WDWXV LWHP

)L

V IRU (7+ FRQQHFWLRQV

JXUH 6WDWXV LWHPV IRU (7+ FRQQHFWLRQV

JLHOG QDPI

'"HVFULSWLRQ

&RQQHFWHG FOLHQOKEHYLFH FRMROWKWWHGHYLFH

&RQQHFWHG VHUWHYWFHGXQEBBPQP¥FHU LV UHDG\ IRU FRQQHFWL!

&RQOQHFWHG FO|L'HQMW FMRF R BRWHSW N GFW R

&ROQOQHFWHG 5H

GXQGDQF\ FRPPXQLFDWLRQ OLQN LV ZRUN

(QDEOHG &R

PPXQLFDWLRQ SRUW HQDEOHG

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRGXDIEWDH F\
BWDWXV LWHPBERUFROHHFWLRQV

JLIXUH 6WDWXV LWHPSW IRBREBQHFWLRQV

JLHOG QDPI '"HVFULSWLRQ
; %\WHYV SURWRFRO WUDQVPLWWHG E\WHYV
s DOHTXHVWYV SURWRFRW @&/ SDENMPAMWYV
; %\WHV SURWRFRO UHFHLYHG E\WHV
i SADFNHWYV SURWRFRO UHFHLYHG SDFNHWYV

(UU $QVZHU 7TUPHRUWSQVZHU 7LPH RXW

(UU )LUVW &KOQUURU :URQJ ILUVW FKDUDFWHU

(UU /IDVW &KDWUURU :URQJ ODVW FKDUDFWHU

gl o1 o o1 o1 01 N N

(UU &KHFN 6XRUURU :URQJ &KHFN VXP

5 (UU /HQJWK | (UURU :URQHGDWKHW

5, (UU OLUURUHG(UURU *RW OLUURUHG GDWD

&RQQHFWHG SHGXQGDQF\ FRPPXQLFDWLRQ OLQN LV ZRUN
(QDEOHG &RPPXQLFDWLRQ SRUW HQDEOHG
3DJH R

(QLOLW 578 8VHU 0DQX|



(QLOLW 578 YRGXDIEWDH F\
B\WWHP VWDW ¥R RRXHPM DRMLRQ OLQNYV

JLIXUH &RPPXQLFDWLRQ OLQN VWDWXV LWHPV IRU UHGXC

J)LHOG QDP| '"HVFULSWLRQ

7. %\WHV 3URWRFRO WUDQVPLWWHG E\WHYV

7. SBHTXHVWV SURWRFRW @ SDENPW V

5; %\WHV 3URWRFRO UHFHLYHG E\WHV

5, 3BDFNHWYV 3URWRFRO UHFHLYHG SDFNHWYV

&RQQHFWHG &RQQHFWHG WR WKH UHGXQGDQW 578
9DOXHYRUPD#EZRPPXQLFDWLRQ HUURU

(QDEOHG (QODEOHG RU GLVDEOHG UHGXQGDQW FRQQH
9DOXHYQDEOHGVDEOHG

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥RAWZ D/HHF XULW\ FDSDELOLWLH
S\EHHRXUDWDELOLWLHV

 QWURGXFWLRQ

&\EHU GDWD VHFXULW\ LV D YLWDO HOH FFH BFU R DN W B F ' L
VHFXULW\ DQG DYDLODELOLW\ RI WKH V\VWHP FRPPXQLFDWL]
6\WWHP ZKHUH 578uV DUH XVHG SRZHU WBWHWLRLO NGHIREDOAWX
WKUHDWY JHQHUDOO\ FRQ VLKAV R | BDDN YR FN R @ADE 8 VAKX \VV ¥ B ¢
F\EHU LQIRUPDWLRQ G DWNITSEDL\ADW DRYGV VR DUZBIWH VXFK DV
&RQWQMWAWD $FTXLVLWLRQ V\\OWBPVHPMQWQHVMHPY GDWDE
ZHE VHUDLFHW DWWDFNEBWZRHUM LLIVWKRHPSOHWHO\ LVRODWH
FRQQHFWHG DWW.IIDANWL B \HIBYE\QREHUDWLRQDO SHUVRQQHO .
&\EHU GDWD VHFXULW\ LV D YLWDO HOH FFH BFU R DMWY W B F D L
VHFXULW\ DQG DYDLODELOLW)\ RI WK® RUGHKPWR BRXQY HEDW L
(QLOLW 578 LV P D\GHF GWIWWDO EBESEBFMGN. RQ G U G ((( 6BWDQG
IRU 6XEVWDWLRQ ,QWHOOLJHQW 6(HORMAW &R S DE LY WAHW |, YH\E Ut
L ((( LV D VHFXULW\ VWDQGDUG IRU ,('V ,W HVWDEDQWKI
ZLWK 1(5& &,3 7KLV VWDQGDUG GHILQHV WKH IXQFWLRQV D
DFFRPPRGDWH FULWLFDO LQIUDVWUXFWXUH SURWHFWLRQ SL
7KH PDLQ (QLOLW 578 &\EHU VHFXULW)\ &DSDELQRWH HMVDWH \

IX Q FW LRHONXKWYHG FRXOG E B LINEFEK B VRWQ
(OHFWUR Q LRRQIWAFRIY V F

$00 HOHFWURQLF DFFHVV WR WKH (QLOLW 578 ORFDOOAHMK B
SHUVRQDO FRPSXWHU RRPPNPRWHMOLRQWRMNGK D LV GRBRVXR B
WR JDLQ DFFHVV WR WKH GHYLFH ZLWKRXW D SURSHU SDVVZ

3DVVZRUG @ HKHDIMW VPV

7KHQLOLVKEYR PHDQV ZK H UMHEN DMKHHGXYBIWV ZRUG FRQWURO FDG
7KLV LQFOXGHV VXFK PHFKDQLVPVY DQG WHFKQLTXHV VXFK D\
X O9HQGRPEHGGHG PDVWHU SDVVZRUG
X &KUSPEHGGHG GLDJQRVWLF URXWLQHV PDGH DFFHVVLEO!
X +DUGZDUH E\SDVV FDSDELOLWLHV VXFK DV MXPSHUV DQC
7KEB$% (QLOLW VWKDUND @RLWXFK PHEKDQLVPV H[LVW ZKLFK ZRX
FUHDWHG SDVVZRUG FRQWURO

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥RAWZ D/HHF XULW\ FDSDELOLWLHV
IXPEHU RI LQGLYLGXDPSREWWHH RUG V

TKWKRXWRD XRWKWVEHBFHVYV SHFRXORUEN FUHDWHG

3DVVZRWODEWUXFWLRQ

SVHFWHDWHG SYORRWGVHW RI UXOHV ZKLFK PXVW EH DGKHU
PLQLPXP Rl FKOWDEKMHSIDNNVZRUG F KIRUQDDNFIMHU W KHKRROGR ZL Q
X $W OHDVW RQH XSSHUFDVH DQG RQH ORZHU FDVH OHWW !
Xx $W OHDVW RQH QXPEHU
X $W OHDVW RRKDQRPHULF FKDUDFWHU H J #
$Q\ DWWHPSW WR FUARBDWHRD BYWYFADSENIEK Y& CCHY WKH WLPH
DQG WKH XVHUHBQWOSEHHR PRWHE WR FKRRVH DQRWKHU SDVVZF
JRU PRUH LQIR UPDHEUNR QZRERBXMWV HH 8D WKIWDSREXPH QW

$XWKRUL]|DWLRIVOHRB®YV E\ S

7KHQLOLE VXS\SRKMHVDELOLW\ WR DVVLJQQLOWSRXQFWLIRRY \BR
EDVHG RQ LQGIHMBXBOG SUMUZRUGY $W D PLQLPXP WKH IROC
WKLWVLJQDEDOQWE OH
Xx 9LHZ 'BWRH DELOLW\ WR YLHZ RSHUDWLRQDO GDXWDD®RO
DO
X 9LHZ &RQILIXUDWYWM. R B B WO MQUNKR YWH R F R/GIW \B L& IAX RK \
VFDOLQJ FRPPXQLFDWLRQV DGGUHVVLQJ SURJUDPPDEO
x JRUFH 9PWXKHVDELOLW\ WR PDQXDOO\ R Y HQSXGHV Y ED G DGV
DELOLW\ WR FDXVH D FREWR)RD RXWSXW RSHUDWLRQ WR
X &RQILIJXUDW RVK I KCEQIH. W\ WR GRZQORDG DQG XSORDG
HITHFW V RDR WHKH H[LVWLQJ FRQILIXUDWLRQ
X 3DVVZRUG OD®DKHPBADWRLWUHDWH GHOHWH RU PRGUAR |
DXWKRUL]DWLRQ OHYHOV
X $XGLW+7RH DELOLW\ WR YLHZ DQG GRZQORDG WKH DXGLV
JRU PRUH LQIRUPDWLR G RERX\R BSHHENURIBD SKKLY GRFXPHQ\

3DVVZEWGOD\

,W I[RAM8QVVLEOH (WRGEBPOVFHHVV SDVMZRUMBRBIKKWQ\ PHDQV
FRQILIXUDWLRQ VRIWZDUH FRQQHFWLRQ DQG WHUPLQDO DFF

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥y RHWZ DVBHHF XULW\ FDSDELOLWLHV
$FFHVRHW XW

TKHQLOLKDWLPHRXW IHDWXUH ZKLFK UHYRNHY DOO DFFHV\
DSHULRRGBRPVHU LQDFWLYLW\ ,QDFWLYLW\ VKDOO EH GHILQHG
FRPSXWHU FRQQ®IFOWRGCS RRWW KKH S HWUR G HRARVHWRHKXFRMW IHD W X U H
VHWWDEOH EHWZHHQ DQG PLQXWHV QL8 XVHU LQ WKH

$XG LD WD

7KHQLOLWUHFIRUBYHQWY LQ WKH\RRFFXW LDKEZ K LEK GIKH WRUIPL |
ZKLFIQ E YLHZHG RQ D FRP S QWSLBVIBL IV DFRVE LW PP DMKHN HQ D Q

6WRUDSBELOLW\

7KH DXGLW WBWKE HDFRHMW\LWKWR WHWYRIQNW PREIHHRUH WKH FLI
WR RYHUZULWH WKK W QB/HNVHRWOERWHAESD EYOLW\ WR HUD/VH R
W LVSRRW.EOH WR UHPRYH WKH VWRUDJH PHGLD RI WKR LIDAC
578 EH\RQG WKH FDSDELOLW\ RI ILHOG UHSDLU

6WRUBHFR WG

JRU HDFK DX G MM WRKODOLFOZ HY H L Q HERRIMWIGR Q LV
x (YHQW 5HFRUG 1XPEHU
x 7LPH 'BTW.MHPH DQG GDWH RI WKH HYHQW ZLOOIEHPWDKMFRUC
X 8VHU ,GHQWAKHFOWHIRQ ORJJHE QTBW R WK WWHPH RI WKH
x (YHQW 7\SH

$XGLW WH@WO7 S HV

7KH IROORZLQJ HYHQWYV VKDOO FDXVH DQ HQWU\ LQWR WKH

x /RJ ABXFFHVVIXO ORJ LQ

X ODQXDO /R8VAKW,QLWLDWHG

X 7LPHG /R#/RAVRXW Rl 8VHU DIWHU GHILQHG SHULRG RI LQ

X 9DOXH IRDFHQDWWRURQ WKDW RYHUULGHYV UH CF® XG\DHAW/DDZ E!
RSHUDWLRQ

X &RQILIXUDW+RZPIORPGBVRI WKH FRQILIXUDWLRQ ILOH

X &RQILIXUDW kR ROKKIIBIBHROWK R| D QHZ FRQILIXUDWHE@W UL
QHZ FRQLRIXSDWDPHWHU

X 3DVVZRUG RJIHDDWIRRY RI QHZ SDVVZRUG RU RR ®LXWKIRW L

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 ¥y RHWZ DVBHHF XULW\ FDSDELOLWLHV
X 3DVVZRUG SHYR¥FRPMOWORQ RI D SDVVZRUG
X $XGLW /RIfBAMAHNDFFHVY RI DXGLW ORJ IRU YLHZLQJ RU |
X 7LPH 'DWH 88KMVMMQUHTXHVW WR FKDQJH WLPH DQG GDWH

JLIXUH $XGLW 7ULDO ORJ

JLIXUH B6HWWLQJV RI $XGLW 7ULDO

(QLOLW 578 &06 LQGHSHQGHQWO\ IURP :NVREBRZR/| VG KRI'DNG LR\ |
/JRJ ILOH 7KLV LV LPSRUWDQW LI LWV QHHBHG 1W RF /P 61
SURWRFROV WR 6&%$'$

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 $RAWZ VHHF XULW\ FDSDELOLWLHV
6XSHUYLVRU\ PROR®WURQJ DQG F

,Q DGGLWLRQ WR WKH $X@®LL\S BV PR QU\FDFSHIURH @R W M GWIXFHW LY LW
LQIRUPDWLRQ DYDL®DLPOH REKRRXLIKDIWUREG BUR\R R PR DRWXE
.| VHULDO FRPPXQLFDWLRQV DUH XVHQOLCRW WRIE FRCHLYXL
FRPPXQLFDWLRQVHSRDW PRPPXOLFIBINRYRCGHGRRERW\FRFILIXUDV
PRQLWRULQJ

GRQILIXUBDRUR QRWLYQWNUIHUH QRU GLVDEOH WKH VXSHUYL)

D FRQILIXUDWLRQ P RORWHRUMIR Q QBRNEMDRWNRABMNN 8® DQG $0D

(YHQWV

(YHQWV DUH GHILQHG DV DXWKRUL]JHG DFWLYLWLHV ZKLFK
PDLQWHQDQFLHBDRIV VSO AP EMAYLWRUHG DQG WUDQVPLWWHG
(YHQW ERYG®WPRPHQWDU\ FKDQJHW &BW H¥FKH FOFSDXELWOH@RHV R D
RQ WKH QH[W VIFIGVEN WKH VXSHUYLVYQ®USDVIWBROFM IR FFX U U
DQ LQGLYLGXDO HYHQW

$ODUPYV

$ODUPV DUH GHILQHG DV DFWLYLWLHV ZKLEK PO ORALGD WIH
$ODUP RFFXUUHQFH
X 8QVXFFHVVIXO OSORELUPBE WNPFRRVR UUVHFMGSDVVZRUG HQWL
X SHERRW
X $WWHPSWHG XVH RI XQDXWKRUL]JHG FRQILIXUDWLRQ VRI\

&RQILIXUBMWLZRDQ N

7KHQLOTIKDIVQ DXWARHQWIFUDWLRYW ¥RXOGDEH FRQILJIXUHBHBLW
VXSSRUWHG E\ 8%% (QLOLW
(1,/,7578 FRQILJXUDW L R\)KWRDWZOIWA K\DR DVVLIQ IHDWXUHV W
IROORZLQJ IXQFWLRQV DQG HHR® ®QHVQBR X Q G XEDHD DMAH.U EDE/Q
X 9LHZ &RQILIXUDWLRAELYWWRGH D XVHU FDQ RQO\ YLHZ F|
WKH FRQILIXUDWLRQ FDQ EH PDGH
X &KDQJH &RQILIXUDWARIQ ' BRI®H WKH XVHU FDQ FKDQJH I
XRDGHG WR WKH (QLOLW 578 DW D ODWHU SRLQW LQ WLI
X )XOO $EEBVWKLV PRGH DOO IXQFWLRQV LQFOXGLQJ SDV
FDQ EH PDGH

3DJH R
(QLOLW 578 8VHU 0DQX|



(QLOLW 578 %RAWZ D/WH B B LQ/L V¥ DISV
7KHRBILIXUDWLR G DMIMZDE FRYWUROOHG VR WKDW WKW WKI
SURSHU SDVVZRUG

$00 FRPPXQLRDRMWRE WEHBI®W KDYH WKH FDSDELOLW\ WR EH |
FRQILIXUDWQRENL®I WK GLVDEOHGKWKWRRQK GR FIR P E X CELEEDWL
WKURXJK WKDW SRUW

3DJH R
(QLOLW 578 8VHU 0DQX|



$EEUHYLRVEIHRIQVHFXULW\ FDSDELOLWLHYV
SEEYHDWLRQV

$'8 $SSOLFDWLRQ 'DWD 8QLW
$3'8 $SSOLFDWLRQ 3URWRFRO 'DWD 8QLW
&06 &RQILIXUDWLRQ DQG ODQDJHPHQW 6RIWZDUH
&38 &HQWUDO SURFHVVLQJ XQLW
&6 &ORFN VI\QFKURQL]DWLRQ
'3& 'RXEOH SRLQW FRPPDQG
'36 'RXEOH SRLQW VLJQDO
* *HQHUDO LQWHUURJDWLRQ
L&' (" ®DSDELOLW)\ '"HVFULSWLRQ
(! ,QWHOOLJHQW (OHFWURQLF 'HYLFH
09 OHDVXUHPHQW YDOXH
3/& 3URJUDPPDEOH ORJLF FRQWUROOHU
578 5HPRWH WHUPLQDO XQLW
6&%$'$ 6XSHUYLVRU\ FRQWURO DQG GDWD DFTXLVLWLRQ
68&]/ 6XEVWDWLRQ &RQILIXUDWLRQ /DQJXDJH
6173 6LPSOH 1HWZRUN 7LPH 3URWRFRO
63& 6LQJOH SRLQW FRPPDQG
636 6LQJOH SRLQW VLJQDO
78&3 7UDQVPLVVLRQ &RQWURO 3URWRFRO
87& &RRUGLQDWHG 8QLYHUVDO 7LPH
3DJH R

(QLOLW 578 8VHU 0DQX|



&RQWRFBMW VHFXULW\ FDSDELOLWLHYV
&ERQWDFWYV

8% (QLOLW7HO
9HLY WWLWD 7HO D]
17 .DXQDV (PDUMIR#HQLOLW OW
ILWKXDQLIIZZZ HQLOLW OW

6 XSS RRDN B VXSSRUW#HQLOLW OW

3DJH R
(QLOLW 578 8VHU 0DQX|



