&KDSWHU

'‘DWD 6RXUFHYVY DQG 'DWD 6

':KDW V LQ WKLY FKDSWHU"

8QGHUVWDQGLQJ GDWD VRXUFHV

‘RUNLQJ ZLWK GDWD SURYLGHUYV

&UHDWLQJ 'DWD 6RXUFH 9LHZV '69V ZLWK WKH '69 :L]DUG
(QKDQFLQJ '69V ZLWK WKH '69 '"HVLJIQHU

‘RUNLQJ ZLWK '69V LQ GHSWK

8VLQJ PXOWLSOH GDWD VRXUFHV LQ D '69

<RX KDYH FRPSOHWHG &KDSWHU RI WKH ERRWK B&HBHUYRDU ZRWDNNGLK I
PXOWLGLPHQVLRQDO WRROV DQG &ONVIWWHWRI WZKHH 0 H; \GRXQ OXDIHQ B QUER/BK\EIHX
BHUYLFHV 7KH QH[W WKUHH FKDSWHUV RI WK K R RRHW 1¥ QGGL PRI V. QRWY ¥ HD R\E

7KH WUDGLWLRQDO DSSURDFK R H5G FRHID ¥ QR ID[ LDVQAGL © X BH. GHOH. MR X VREKD BLDC
ZRUN ZLWK PXOWLSOH UHODWLRQDO LGXHV D V& WHOHOL ZHQHFMH \IRXS G H ¥ BIDKRIBVQ
VRXUFHV DUH LQ WKH $QDO\VLR WBOIE YOLE @ VK R X OWK_KB\L PHIKOSY LLRYQ\DFOLE KV F B3A\D'
'69V SURYLGH \RX ZLWK D FRQVROMXNWHE KN LODW D \RR X QM H YLHVAN RTIFEX) FOVHM
GDWD VRXUFHV DQG '69V IRUP WKH IRXQG ERMRQ ARRHOXERBVXBQ® FREHMV
SURMHFW LV VXSSRUWHG DV DUH PXOMULSFOMX'BBIVS @R XV CRIOW @ K RVZK WK EX LK

'‘DWD 6RXUFHYV

JRU $QDO\VLV 6HUYLFHV WR UHWHHEHWWEGDWIR YURBP DW ZXWHKH L QRROMW DW VR (
PHWKRG XVHG WR UHWULHYH W K3H G DWMWRD U M WRIX WHMWA\ W6 KR ’ELDAV D ROQOZOGMVM IRL R Q.
HQFDSVXODWHG LQWR WD \REMBWORV OO HHE WY LFHY GDWDE DVHRFKRIGWY L @K LI
GDWD VRXUFHV XVHG WR EXLOG WKH GLPRQ@WOLRDW @HUG IEXHEWH WV XQ W K MQU WHL
WKH QDWLYH 2/( "% SURYLGHU LQWHUI| DPMHHRIUDWHKH 1(7 ODQDJHG 3URYLGHU

,Q WKH VLPSOHVW FDVH \RX FDQ DLMWHRRHIBBW VY ERUHFHL W K DWR FAFRQUM/P E
7KDW GDWD VRXUFH LV SRS XODWHGI BDQGDMWRBBERNIO@IG 2HAWDDEW RVKR .
JUDSKLFDO UHSUHVHQWDWLRQ2Rsl MWKDW GQIDMH \HRINILIFM \ XWAD RHU L Q WHSDWY D WU F
VLQJOH VRXUFH RI GDWD IRU \RXU GDWD ZDUHKRXVH

YLIXUH
SD;tTeF:n ODs Bl Application
i Source) Store) Consumer)

Data Source path commonly used prior to introduction of the multidimensional model; data is
first transformed to a more usable format and stored in the OD.

$ YDULDQW RI GDWD VRXUFH XVDJHV Z@WHAKO DV JHQE HOGHP EQ WILKFH 09 S \HLOQ\HAKX
DELOLW\ WR WDNH GDWD GLUHFWO\ |URPWILKHWVHD®D VAWQFHP BY [DGSXOMEW R 1L

)LIXUH



oDs )
ol :> {Operational Data N
Bl Application
System Store) — PP

: (Data Source
{Dpe;a;ﬁrgzl} Data > o —

Data Scurces enabled with BISM multidimensional; data is transformed to a more usable format
and stored in the ODS and data can be easily obtained from different data sources without going
through the ODS.

$QDO\VLV 6HUYLFHV VXSSRUWYV EXDOWLYDERENVZEDNK G RE ARFHENERIK B
) LIXUHWKRVH GDWD VRXUFHV FDQ FRPHHIDRPZW®E BY% HURW IRRANQKDHOU GSDONDIN HA
RQH FXEH V PHDVXUH JURXSYV LQ D GLIIKDBROWIFXE HB CBXHRVWAHD 8 X DH QN ® PR\
FDQ VHH WKH %,60 PXOWLGLPHQVICRHQIDEL ®RWH @ KIHLYP H\R X RXHD LO R W RXIMI DCBHS[
FDQ EH D GRXEOH HGJHG VZRUG KRWRXYMQGBQ®WBQWGHBERPPW®E MWPKSDON FHDOWVL
PXOWLSOH GDWD VRXUFHV DQG YHU\ FRPBHY CHV¥RKNPMGBYLQ KBPDVN VP.S MF® W, L.

'‘DWD 6RXUFHV 6XSSRUWHG E\ $QD(

,Q JHQHUDO $QDO\VLV BHUYLFHV W KDAXSHH8RWH D6 R QGIHE I MROXW\B HE (7 HUDI
3URYLGHU 7KLV LV EHFDXVH $QD®HWLW BHWHW BH W YXH/ MAK M K R K H PLOQ IMBHEBILBRDW
WDEOHV DQG GDWD W\SHV DQ®\GD®DWIV VRKHIGW W R ZRKN GIDVE YWKKHBH
XVHV VWDQGDUG 64/ WR TXHU\ WKNHMW WY BEDVW USGD B\ \WPLHF 16 B Q DUAPHW. KD Vi
ODQJXDJH WR WKH 64/ GLDOHFWV RV GLWHRW Q&D UWOD &1HR\Q DO VW VQDMNY D H Q|
VWDQGDUG 64/ VWRUHG LQWHUQDOORWPRVEQDO\VLY 6HUYLFHV LQ DQ ;

21ILFLDOO\ $QDO\VLV 6HUYLFHIYW LR XS SSPWWDVV\RXHFIHY F UKHD R B Bl R U WHI®
BHUYLFHV LQFOXGH OLFURVRIW 6BUIKRXWHY D®G 3D D O DHIWDD GDWODU RIY DO
VKRZV YDULRXV GDWD VRXUFHV VXS RRUD PG FK\LYEGDWK\DIW 16 B U YA HBASUFHL UL
VRXUFH \RX PD\ QHHG WR LQVW DOW K GDWILLR 8 D R YALGLHHLD WRFW K R/Q W B WR2Y/E
WKDW VSHFLILF GDWD VRXUFH LW PORHQDE 6R PB®R QRIXQW R DIFKR R E G 7&EBIWHRQO
ZKHUH \RX XVH 64/ 6HUYHU 'DWDRXRRGDW®ED VW REGMV WIQH\Y DOVR PROV¥WLEH
$QDO\VLV 6HUYLFHV LQVWDQFN UXQNQ BRUUDIFO B WIL\R QLIVO UGF W PEDY &HGDWR X
IRU 2UDFOH RU '% OLFURVRIW WKX 6&UBHHY HY HODLRDE G EQ L QVWSHIRY |
WKRVH GDWDEDVHV ,QVWDOO DS SIWRPULDIVAO F RIQIEH FIWQ WL WA FRRIS RIGUH\P B
SURYLGHUV IURP OLFURVRIW

)LIXUH



IE [£3r Met Prowviders
4 SqiChent Data Provider
2 OracleClient Data Provider
4 Microsoft SQL Server Compact Edition Client Data Provider
=| [£3r Mative OLE DB
4 Microsoft Jet 4.0 OLE DB Provider
4 Microsoft OLE DB Provider for Analysis Services 10.0
4 Microsoft OLE DB Provider for Analysis Services 11.0
4 Microsoft OLE DB Provider for Indexing Service
4 Micresoft OLE DB Provider for Oracle
4 Microsoft OLE DB Provider for Search
4 Microsoft OLE DB Prowvider for SQL Server
4 Microsoft OLE DB Simple Provader
4 MSDataShape
4 OLE DB Prowider for Microsoft Directory Services

P SOL Server Native Client 11,0

QK I Cancel

,Q &KDSWHU \RX XVHG WKH 'DW B BW DUFRIX:UFBIUG KW R EQHFDW EH G H RPASKHIUW
6HUYLFHVY SURMHFW FUHDWHG IDQ &KHD®WHOHVIRQ WKHVLBIOXYWHDWLRQV

,Q DGGLWLRQ WR SURYLGLQJ LPSHUVRMDWIHFALILQDBGRPDWRRQ O\ RKQFRDHER
RXW IRU FRQQHFWLRQ LVRODWLRDQHFWORQQGLEDWRNRRPERW RRIEODQYL
WLPH \RX FUHDWH \RXU GDWD VRXQWFBEGSEQW HRQD® ERMMH K WX RF® & GRISEHHN
XVLQJ WKH 'DWD 6RXUFH 'HVLIJKU HGLIOWRY RMDWKRZ®HQYHO SURSHUW\ K
6QDSVKRW %\ GHIDXOW 5HDG &RPWPRWUFHGE L¥KXV6ED SRAK B OL WRKMD GRS /Pt
DQG 2UDFOH UHODWLRQDO G D WWDHDRBXE\F$E D 6IQALXUGHVU WIKFHN MK I REEMALY W H (
FRQQHFWLRQ 7KLV PHDQV WKDWD LMRXKF H5 BXIDQ 18 VWZKH QH @ X\ WR.G D6 HERAL
UHODWLRQDO GDWD VRXUFH DWW RDWKEDVXMH HQVEY HHKW K HUWDP H MADIAHDS@ \WR
ILUVW TXHU\ DQG 1WK TXHU\ ZHUH BHBW RW HILQ ROXG M G PIHQ FR & B HIFAWIYRSDWF
FRQQHFWLRQ SURSHUWLHV LQFOX®SGEOLYREODIWHICRY B YDH PR @@ HF W /GG A

)LIXUH




Provider: | Native OLE DB\SQL Server Native Client 11.0

. ME
g_ 4 Advanced
Extencled Properties
Locale Identifier 1033
4 [Initialization
Connect Timeout 0
General Timeout 1]
4 Named ConnectionString
File Hame
4 Pooling
OLE DB Services Default
4 Security
Integrated Security SSP1
Password
Persist Security Info False
User ID
4 Source
Data Source localhost
Initizl Catalog AdventureWorksDW
Provider SQLNCLII1.1
4 SQLNCLIILY

»

Provider
The name of the OLE DB Provider to use when connecting te the Data Source,

Test Connection ok || Canca ||

Help

)LIXUH



I ]

«.+ Data Source Designer =
General Impersonation Information |
Data source name: Adventure Works DW
Provider:
Connection string: Provider=5QLNCLIL1.1;Data Source=localhost;Integrated Secu E
Edit... "
Data source references
Maintain a reference to another cbject in the solution
Create a data source based on an existing data source
lsolation: | ReadCommitted -
Query timeout: 0 + | seconds
Maximum number of connections: 10 =
Data source descnption:
oK || Concd | Hep |

7KH 'DWD 6RXUFH :L]DUG HQDEOHVEDR X GVRQF DODM[HVBD\Y D &RW D FWR XFUXFO
$QDO\VLV 6HUYLFHV GDWDEDVHVFRIOQMRWURQ VKA JDH DE0GN DOWRX H OB E ORE
ZLWKLQ WKH FXUUHQW $QDO\VLW DEOLWIKAHI DQRBVKFY PRQEHBW LHR\R MM RWC
FRQQHFWLRQ LV W\SLFDOO\ XVHIX®XAKHEG FILH R WR W R UQ L QUUIRRGAXEH VG L V

7KH ,PSHUVRQDWLRQ ,QIRUPDWLRQ K\DI/E | R UNK $IW D RADVBEIVIFROR B Q LIQA U |
WKHVH RSWLRQV LQ &KDSWHU $WHKIHFKORS®GWQXW ML RHF 65'G HXIWBIOD G B WAL
UHWULHYH GDWD +RZHYHU D MHHFW VGKIS ©Q D\O LWL \Q BH G YL FH M GSHRDVDD V+W R
WKH LPSHUVRQDWLRQ LQIRUPDW MRR) P/D K BIWWKDPMO \RRLYQGHFUWLLRE®! V 7 XOHHMR OROR
RSWLRQV DQG ZKHQ WR XVH WKHP

)LIXUH



-

+:i Data Source Designer o [-@ -:
General | Impersonation Information

Use a specific Windows user name and password

User name:

Password:

@ LUce the senice account
Use the credentials of the current user

Inherit

e 8VH D VSHFLILF :LQGRZV XVHUYRD MH DFG GOVIZRROG FKRRVH WKLV RSW
$QDO\VLV 6HUYLFHV LQVWDQFH GRH VUMW VKDRGDOHEPEN MQREQ VKW@ DREX
VSHFLI\ D :LQGRZV XVHUQDPH DQG S\ V¥ QRUG WKRD AR RQBIG W W R6 WKL B
UHDVRQV WKH SDVVZRUG DQG FRQ &HFWHLMRIMW.R Q DQ JEDFHIG Q\ER CARHKD € 8 F!
$QDO\VLV BHUYLFHV LQVWDQFH

e 8VH WKH VHUYIZKH \D RSRKIGRD XVHV WKH FUHGH Q V¥ HD\DW DRU WAKKSH DSRFIRO\QM
UHODWLRQDO EDFNHQG <RX QHHG WR PDRHD¥KMWVWK DM UMIOHD IV ERRDO@W

e 8VH WKH FUHGHQWLDO V7R$ W FX VRN QM XWFW WKLV RSWLR®DRRW ®RD\
ELQGLQJV '0; 23(148(5< VWDWHPHQWY ORFRPR®RWEWNMOBBE WLKAVQR PW C
UHODWLRQDO EDFNHQG IRU SURFHVVL@®LENHES REMMIWEWY D BBRW 9 FSKIUR

e QKHUIKWY RSWLRQ LQVWUXFWYV $QDO\VLV GHOWIERIY WSRH R VIH MAGK HOL RVKH
GDWDEDVH REMHFW

1(7 9HUVXV 2/( '% 'DWD 3URYLGEH

ORVW GDWD VRXUFHV VXSSRUW RQGBWR FEWRRWK GH UV KW KD IR $WQ DSOHW LWVIR6 HHPWY
2/( "% SURYLGHUV RU 1(7 )UDPHZRUN SDWWDDQGBRYGGEHM QHVHD2 MHW RIV&2i



1(7 )UDPHZRUN GDWD SURYLGHU % QOQWMKIRX HK LY U\RLYALLGOHDUV WKK 12Q 0 W KIDW R
FRGH UDWKHU WKDQ QDWLYH &20DEBRDIONY LW R6 XV HLEH V' % IRWU WK(H D BIPHZAR
VRXUFHV UDQJLQJ IURP IODW IVEHK BAR 63D WHUJYHDO R UDIFW B E DY IQDRSWRLD ¢
6HUYLFHVY UHWULHYHV GDWDKH RRRVKIQ GD\R B LGRIUUWV H\Q WWILQ D FH. Q2/ § Q% R\WY
REMHFWYVY I DQ\ RI WKH $QDOQHE BMUVRLE B VWRKEH B E\R V LBWHHW ®MDEVO V RHXIN HAE
6HUYLFHVY DOVR SURYLGHV WKHPXEMILGLPWRVERGDW H RVGHHDIGVE METE EIg DXL X U6
XVHV WKH SURYLGHU LQWHUIDFHV WRPNS GHRWHOMBH ¥ DXRKNW GIUA I/ BN L

1(7 )UDPHZRUN 'DWD 3URYLGHUV

7KH OLFURVRIW 1(7 )UDPHZRUN DQG XVWURWDR RAUQP ODRUINDUNEY WEKDNWKH &F
HQYLURQPHQW 7KH UHODWLRQVKLS ENWYHHOQR IRXVOWRJIWKIHW R QW KHKHBI &I
-90 RU -DYD 9LUWXDO ODFKLQH 7KRODRYWV )ODPHZRWUW KDW KXRBMLGHM VXXGERBA
WKDW PRVW DSSOLFDWLRQ S URJUDRIVPQIQHDGHISQ ER GRHNDKHRGU HRMIKH \W R QUWKH'
LV PDQDJHG E\ WKH &/5 DQG QRW WE&H DISW B LRDXW LRRQSRIRQ D DHPG G HDSW R
FDQ OHYHUDJH H[LVWLQJ 1(7 )UDRHZHRURN VDM BWRRODGRIUF4/:BWEEHUV W K1
OLFURVRIW 64/ 6HUYHU DIQ& (PH) DF ORIX QHIIHHE WR XVH D GLIIHUHQW KIDWOD WL (f
\RX FDQ LQVWDOO LW DQG XVHRW KD/ BIHRY & G B R,IQUWWKKIH' B\R Q GBHRKRIFE W KLH DI
1(7 SURYLGHUV WR FRQQHFW WR \RXU GDWD VRXUFH

2/( "% 'DWD 3URYLGHUV

2/('% LV DQ LQGXVWU\ VWDQGDU® BD$IHGHFWWDRQGHUIRIH D FIP VHIWLR| & Q WIHR
DFFHVVLQJ GDWD IURP YDULRXV GDUGDZODRXEEHDW AHIGHI R F® LAY DIQIB B ROVHFU
ZKLFK WR DFFHVV GDWD 6XFK GDWIRFGQWRPHRMNURFHY YXEK VD WLHR VMR RIW
GDWDEDVH PDQDJHPHQW V\VWHPV

OLFURVRIW SURYLGHV D VHW RI 2/N 'GODWDWDRPURMYEHD® WIRG BOFRWSGR
LQFOXGHYV 64/ 6HUYHU 2/( '% SURYLGHUQ @ WDKK R /2 /'(% % SRNRLYAKBIH UR U 2 'GaRU V
EHHQ LQFOXGHG LQ WKH RSHUDWLQJ WD\Q/G HRQ 8 RZNFH; 3L{3 RZW BHRPHSIR QHQ
$FFHVV &RPSRQHQWV :'$& 7KLV FR@BRQ HQMWOZBYVRNRIMHUDWD $FFHVV &
UHQDPHG ZLWK WKH UHOHDVH RI :LQ®RIVDHANW B[S RVHIG \E K RXIHK SUWKRIY V. GGHU |
LQ WKH VHQVH WKH\ KDYH VS MR IWK R S\ HFLID® ERG M HIGHD B D INDWMVFRSXQUHFRH @
WKH 2/( '% &20 LQWHUIDFHV DUH ZULWWHQ LQ XQPDQDJHG FRGH

7KH OLFURVRIW 2/( '% SURYLGHU IRU 6& $SHBYHGHM)EOXGHGRQ@HKFW LY LW
:LQGRZV IDPLO\ RI RSHUDWLQJ V\VW HRQAN WR X GHR3) WVR QHVHG WK D 8H B Y ALY L\GRHK
WKH RSWLRQ WR LQVWDOO WKH 6Z2KIBFK Y.NUDI1DVOLDH ERPHSERW H QM$ &FRH) W/ LE
2'%& SURYLGHU DQG WKH 64/ 6HUYHUHRUY H% 3 DRY.IYGIHRO L7HK@IW6 H/06/ R S URLYQ.K
HQKDQFH WKH IXQFWLRQDOLW\ RI LRY D OBA LK FQWQHEIMEL V EWHN GR®ID RIDKBID
VIVWHP DV SDUW RI :'$& DQG DUB4AWEHGYWR 26 WHHMHHDWHIVS ORMLGHYD W HYUW L&
LV XVHG LQ WKH GDWD VRXUFH >FRQ @BPWLRIQ/ VBMUYQBHVY HI HB YW BBIY\ VGON DE
SURYLGHV DQ 2/( '% LQWHUIDFH LQFOXGBQRWIGEHSQDO\VLY 6HUYLFHV 2/

7KH 7UDGH 211V

9HUVLRQV RI $QDO\VLV BHUYLFHV SWARIRWW $@ FRYQ M FAILYL MHR/ G D RYDL @R
$QDO\VLV BHUYLFHV DQG ODWRQ EDWH RXEK W (7K WHRHZRW N D@/ X SB R
1(7 GDWD SURYLGHUV ,I \RX GHSORRN® WRKH H QW)W RURDQLPFW LRQ HUR
DFFHVV GDWD IURP UHODWLRQDO GLDNDPYROUBARX@RX RALSKW | RQF H® B3I |
KRZHYHU WKH XQLIRUPLW\ PDLQW DL Q CFEDLSODBV\O LIV IKHHAU HDAVG PRHOFQXHURL WYL R S
ZRUWK WDNLQJ WKH VPDOO KLWHR® I$G WIRRPW QF KH , 1 D\RW HDUWMH $ R QVWLIE®HIU S
GDWD DFFHVV

'‘DWD 6RXUFH 9LHZV

'DWD 6RXUFH 9LHZV '69V HQDE®YHHVRRIWWRKAUMDBMHD ORGLNDEZV HURBS RE XL
<RX FDQ IRU H[DPSOH ILOWHU RXW BQW\W IZEDOHWK RRWH [CHVRIYH GOL YW RK 2
ZRUNVSDFH VIVWHP WDEOHV DQG RWKHURVUMEOKRXQRIMQ FFHIBI\Y WHH RN OWIRK E
VRXUFHV ZKLFK \RX OHDUQ DERXW ODWWD BRXWRKHV EKWEMHD L&D WKH WOLRG

<RX QHHG WR FUHDWH '69V LQ \RXW BHIDXWH\VFXEHYLEEEG G DMWDEDMRH VWD
GLUHFWO\ IURP GDWD VRXUFH REMHF®OV : L]OHG \WRKWRLLHY\W Y W K B9 V WK B DV



LQFOXGLQJ UHODWLRQVKLSV 7KLY WRKHPD DQIR KRHIVE VR O KV &XERIUBIG GID'FE\
GLPHQVLRQ WDEOHV DV ZHOO D\ RQWKIDSIN KELRI\Q RW VKL WL 1 QW BAH @R BAK D QV
7DNLQJ WKH WLPH WR FUHDWH IVQI RIUI H W HOH L6® WEWR P DRV WG\H S BKRXX S W

<RX XVH WKH '69 :L]DUG WR FUHBWH'669VWRXIWHY SRX IRURDRS HUDW ILRHP\R
WDEOHV VSHFLI\LQJ YLUWXDO 5 HDBPMLRQPNKLSINVQGY HY W WEKGIL VBOL GHVH. JOH UL
DQG WKH '69 '"HVLIJQHU DQG KRZ WR ZRURQXLWK WKHP LQ WKH IROORZLQJ V

'69 :L]DUG

\RX XVHG WKH '6EDVIDE® R QV R/ KK KO \D I'BBW D QIGH UBHEOY VD M/

UHODWLRQDO GDWDEDVH <RX QBWG D GDW,D VRXKPIG RRMH FW HIBQR HREKHD (
EHIRUH UXQQLQJ WKH '69 :L]DUG \R6O FDI® G® V RBHOR PV LDV MDD WGRHX UH B DIV
EXWWRQ ,Q DGGLWLRQ WKH '69 :L]D'66 W R DESOHRL \LFEX VW RHP BV WDB/O K8 E\® DU
ZKLFK KHOSV \RX WR ZRUN PRUH HITHFW ILYQHCOR XXV 16®J RQO\ WKH WDEOHV \R

,Q &KDSWHU

'69 'HVLJQHU

7KH '69 '"HVLIJQHU FRQWDLQV WKUHH SRRHMIRWPRWNRE GBS DQH FRQWDLYWDHDOE
'69 7KLV SDQH IGL FPDOHEDIHEW LRQVKLSY EHWZHHQ W RE@HW W UQJWHASB R MWVIH
WKH HQG 3ULPDU\ NH\ FROXPQV DUH LQWLRDWHKE ERDXVRDQDPMH\ LFRQ WR

J)LIXUH
Adventure Works DW.dsv [Design] X
DA BEES qe-
Diagram Organizer
Eﬂ, <Al Tables> i r -] DimProduct ] DimCustomes
{ Employeekey - ProductAkernatekey GeographyKey

ParentEmployeet(sy ProductSubcategar... Ak it
EmployeeNationsIDAkernatel... WeghtUnMeasure. .. Tale
PzremEmployeeiztonsIDARE.., SeelinitMeasureC... FrstMame
Sales Territory Ky EnglishProductName MiddieName
FrstName SpanishProducName Lt
LastNarme FranchProducthame MameStyle
Middizhzme StandardCost EirthDate
NamaStyhe FinshedGocdsFlag  ~ MaritalSuts -

ks e - 11 i

® = DmCurency

4 O] DmCustomer "
i 7] DamDate l | 3 DimPromation
E = § Promotioniey -
7 =] DmEmployes T DimSalesTernory 7] FactResellerSales 7] FactimernetSales & unwmlﬁ...ﬂ
4 O] DimProduct } SaeTarmmyRey ] SalesOrderNumber < } SalesOrderMumber . EngichPromotionNa... —
i ] DemPromotion SalesTarritory Ahernate... i SaksOrdedinaN... v 5"“0'3;‘:-'""'--- SpanishPromationhia..,
E c SalesTans pan Productile oductl FrenchPromotionMan
@ = DimReseller S‘HT.':;‘{EM_ OrcarDatekay OrderDateky e
@ ] DmSalesTerritory SalesTenitory Group DueDateKey DueDateKey EngishPromotionType
i 7] FactinternetSales Image :;F;D‘“KE'C: i‘f“"‘a SpanishPrometenTy...
. =4 e .
FrenchPromotionT
7 O FactResellerSales Employeekey Promationkey Ewm%‘_mﬂc‘f,
PromotionKey Currencyley _._._._._.____.:J
. Cumency Kiry ll SeleTertoryKey =
] DimRessfier
7 Resslleriiy - |
GeographyKey 7] DimDste
Rezslier & tarna.. § Daiiey =
o Ton FullDated kernatsitey
Mm,.,;ﬂ DayhumberOfivek
Nun‘.borE;r.pb._. i = g/
g = 3 DimC SpanshDayMameD...
FrenchDayNameof, .
Qrderhlonth | Currencyley DayhumberCikanth
FrstOrderYesr ] 4
il ;I Cl.rrerv:\,rhhe'nate L DayNumberOfYear
CurrencyName WeekNumberOfear
EnglshMonthName

7KH WRS OHIWLB D@QBHP LYUWEKGLFHKULY KHOSIXO LQ FUHDWRQ Y DPE\GH WIVY RQ WH
'69V 7KLV LV HVSHFLDOO\ KHOS |XWDEKOHY '6X\HFRQ VWO LIRR EWOLQV | R H]W
GLIILFXOW WR YLVXDOL]H WKH BRIP SIOHI@ HR % K D@ HVIX i [5UL DH UDXFP B IBPU RFSIHW D &/
RQ D VXEVHW RI WKHP DW DQ\ JLYHRVWL KD QTK HZ CL\DWARD P LHIDIW @ LGB GMLYWLR Q/
Rl UHOHYDQW WDEOHV 2SHUDWLRQVYHGBBIH ROWW BEIOH W HD W KLGP R (GO BAKTE}
$00 7DEOHV FRQWDLQV DOO WKH REMHFWYV LQ WKH '69

JLIXUWVKRZV SDUW RI WKH GHIDXOW $00Q DEX HFR FESLOK WIHP W\KK-D VB 9L M. JFDUHI



7KH ORZHU OHIW SDQH RI W K H DEYO'HHYDISIRGMK RY VF DOWHBHWYKLHH Z R1 DO Q WK
UHODWLRQVKLS V) IMRURWKRZAY WIKBHOADEOHV SDQH ZLWK G HWUDHQF\GW.IERH P
SULPDU\ NH\ RI WKH 'LP&XUUHQF\ WG EDW L @ XXULUWHKQR .E\ DZKHEK. ERIQY WX DW G
UHODWLRQVKLSY EHWZHHQ WKH 'VPREUWKID F69W DE\GRK HQSD RE KA K HASFERDND
__ \RX FDQ VHH WKDW WKH 'LP&XUQWBEQ MVDEDMHHM RLQE VDR WEKIHY H B 5D &
LQGLFDWHG LQ SDUHQWKHVHV

)LIXUH

Tables

= j DmCurrency
¥ Currencykey
[Z] Currencyalternatekey
=] CurrencyMame
[y Relationships
+ 4 FactinternetSales (using CurrencyKey)
7 4 FacifescllerSales (using Currencykizy)
# ] DmCustomer
¥ [0 DimDate
7 O] DimEmployee
# O] DimProduct
5 ] DmPromation
7 ] DimReseller
# 1] DimSalesTerritory
5 [ FaciInternetSales
7 [0] FactResellerSales

$GGLQJ 5SHPRYLQJ 7DEOHV LQ D '69

7KH '69 :L]DUG FUHDWHY '69V O, W 9 HQ@NBWGBWRY AKDONW LIOY WD) GLWHRXYUWHRHIGR'
SRZHU RI '69V WKRXJK FRPHV IURP VDKW DEQOEWWR B CPR®LALW KRXKEHXQOGE
WKH '69 '"HVLIQHU WR WDS LQWRWALIQDW BRQAHV LAR WRIG L' B\9 HULL J KWW GFHORLW N$ &
7DEOHV DV)VKRZAZQ LQ
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MNew Named Query...
Add/Remove Tables... =3 P :
New Relationship... lesTemiony ¢ Promotonke, =]
0 o Ty
Eitory ey ““‘"ﬂwm_ natek. 1
Show Friendly Names rritoryAkemate. . EnglishPromotionN=...
Select All Cirl= A ity Country an
ErritoryGroup Sk
Find Table... PromationT ype
m 7 ".h“J SpanishPromotionTy..
Ammange Tables FrenchPromationType
EnglishPromotionCat... »
Switch to Diagonal Layout
a Fac® Lﬂ Refrezh... ’T
! Salest ,._.]_ 7] FactinternetSales
 Siles Zoom * }’—]— - e
o B2 Properties AltsEnter  #———— | uyeoueiand
DueDatakay : SpanshDayNamar.. | OrderDatakay
ShipDatekiey FranchDayNarmeOH, ., DueDatekie,
Reselerkiay DizryMumbsrOfMonth ShipDatexey
Employeskey DaryMumberOfyear Customeskey
Promationiey Wk MumberOf Vaar Promotionieny
Cusrency ey = EnglishMonthame  »
] et SslesTertorykey  +
] DimProduct
§ Productey e
Product & bernatekiey
WeightUnitMeasure, .,
7 DimReseler SeUnitMessseC. .
| RaselleriGey B EnglshProducthiame ] DimCustomer
Geographyey | SpanshProduaiame 7 Customeriey =
Reseller ke, ., FrenchProductiame ey
Phone StandandCost Customer Akernat
Busirems Type FinshedGoodsFlag » Ticke
Resellerhiame FrstMame
Owrder Frequancy ) DimCurrency A LastName
OrderMonth U1} Currency iy fid NarreStyle
FrstOrderYear Currency BirthDate
CurrencyMame H'.'.ﬁm .

7KLY LQYRNHV WKH $GG 5HPRYH JXOEBD BY LQLDORLW IGRDQRI\RX FDQ DGG
PRYLQJ WDEOHV IURP WKH $YDLODEBWMHRENHG6WWWOR VW MPR YWK H [ |- & ROVOE HVG,
REMHFWYV OLVW WR WKH $YDLOBERWHRE WHFEOMH ALV W K KR 6 9F DHV IDBINGFD Q¥H X
IROORZLQJ VWHSYV

)LIXUH



<5 Add/Remove Tables = |[=3 |@

Data source: Adventure Works DW (primary) R
Available objects: Included ebjects:

Name Type & Name Type

= AdventureWorksDWBuildVersion (dbo) Table : =) DimCurrency (dbo) Table

3 Databaselog (dbo) Table = 1 DimCustomer (dbo) Table

7] DimbAccount (dba) Table 1] DirmDate (dba) Table

~ DimDepartmentGroup (dba) Table 5 2 = DimEmployee (dbo) Table

2 DimGeography (dbo) Table 2 DimProduct (dbo) Table

| DimOrganization (dbo) Table ] DimPrometion (dbo) Table

| DimProductCategory (dbo) Table ] DimReseller (dbo) Table

] DimProductSubcategory (dba) Table = 7 DimSalesTerritory (dbo) Table

=] DimSalesReason (dbo) Table ] FactinternetSales (dba) Table

~] DimScenario (dbo) Table : .| ] FactResellerSales (dbo) Table

7] FactAdditionalinternationalProductDescri... Table L

2 FactCallCenter {dbo) Table

= FactCurrencyRate (dbo) Table -
Filter: T .

Show system objects
| 0K I Cancel Help

6HOHFW WKH WDEOH WR EH GHOHWHG
5LJKW FOLFN WKH WDEOH DQG RQEWKHHUFRRWH[W PHQX VHOHFW 'HOHW
,Q WKH FRQILUPDWLRQ GLDORJ WKDW DSSHDUV FOLFN 2.

6SHFLI\LQJ 3ULPDU\ .H\V DQG 5HODWLRQVKLSV LQ WKH '6

,W LV OLNHO\ WKDW \RX ZLOO HQWRRIW HW KQ & H URD UQ N 8 D W REIIRWHHQ A G\ H
SUHSDUDWLRQ RI GDWD IRU DQDPHNQML RQW KIDWG LFVX EIRW E KHO BBQ:1 |@IUNH I
UHODWLRQVKLSYV VSHFLILHG LQ WIXMGXDG® UNDK H® JWIRI ®R YL RE&D 06 XS\ WBIKEK\EF
GRHV QRW KDYH SULPDU\ NH\V D@ H WOIDWYRQWKWDE ©ISW FZ KH G6 9 RUQAWQ R
VSHFLI\ ORJLFDO SULPDU\ NH\\KDRH WKIHP VWD\EDHW WKDWQ BR IRRAWVW K WR. Y HD \
DGG QHZ UHODWLRQVKLSY EHWZHHQ WKH WDEOHV LQ WKH '69
7R VSHFLI\ D ORJLFDO SULPDU\ NH\KRU6BD WNVEOBHGBER WKH IROORZLQJ LQ
BHOHFW WKH FROXPQ V LQ WKH DD BAOKH WOKRDWF DRXSZD.Q@ UW R HX SOEHPR K!
IRUPV WKH SULPDU\ NH\ \RX FDQ VHOHFWHP&W®WQ NHN ERDXR Q\HEM KR DGJ

5LJKW FOLFN DQG VHOHFW 6HWK ERUH FIDO 8 WIHRDW LRIQ VHLSEQ EMW Z HH & X\
W\SLFDOO\ KDYH FROXPQV $ LQ 7DIED MW KMQBR®HQ Q, 17DEOXP Q QO R ¥ YWIGPIQSE.
7DEOH LV UHIHUUHG WR DV WKH |PULOE W H) F WQWHI] E P $ OM KDR\K &6 \E IBW XKL
3URGXFW ,' FROXPQ LQ WKH 3URGXFWV G HHWW RIQHWY D/EIOHH W/ORE @ § M FLLO\
ZRXOG XVH WKH IROORZLQJ VWHSV

$ BHOHFW FROXPQ $ LQ 7DEOH

% :LWK FROXPQ $ VHOHFWHG GUDUDEQG GURSVLMR UPR BPROKO QWA EQWK L

OLQH ZLOO EH FUHDWHG EHW ZAHHRY V8 RH QM WZRWRZDQKEV 7DIED K \IRX VR

GHWDLOV RI WKH UHODW LR QV KH.G DAL R B WKD § OHY/G L W K R OFYR-AIBXLPIQ VKRB ML

UHODWLRQVKLS EHWZHHQ WKHV)HDFEMEW WHDBDGINGD GRYX BRG PIRRGH (GW

5HODWLRQVKLS GLDORJ E\ HLWKHU FKQ QI EJ) V& B LRRIOX® G VWLIGRYQRIDOY I

)LIXUH



% Edit Relationship ===
Source (foreign key) table: Destination (primary key) table:
FactResellerSales = || DimReseller &
Source Columns Destination Columns
Resellerkey Resellerkey
Reverse
Description:

<RX FDQ DOVR FUHDWH D QHZ UH\DDEOLIR QQIGL Y HO HE MWK AGIZF § HQ DWISLHRRL
VRXUFH DQG GHVWLQDWLRQ FROXFR®VWKKID &MU P D WH %3 DKWL B B © BIMLEEQ DO RS
GLDORJ VKRZOQHLQRX FDQ DOVR DGG D GHVFULSWLRQ IRU WKH UHODWLRQVK

[ ]

$00 RSHUDWLRQV WKDW \RX FDQ DFFRPSOLVKHAUWKH\@LBDU UWDOH. (
GURS WR FUHDWH UHODWLRQVKLSYV \RX FDQ WIOMRHGR XVLQJ WKH 7DE

&XVWRPL]LQJ <RXU 7DEOHV LQ WKH '69 '"HVLJQHU

‘KHQ EXLOGLQJ \RXU GDWD ZDUHKRXEN HWR R IRD\W® B QVAHQMR ONRP § M MHOM \D B/E t
VRPH VSHFLILF FULWHULD 2U \RX IRIRK W HADHQW ONV\R DFEHOHW [EQR\G R RGBIW HQRO H |
FUHDWLQJ YLHZV LQ WKH UHODW QR Q\DIOH @ B VRSERADIW L RQWRRE ALKV ¥ B 8 BWELX
FDVHV \RX FDQ W )RU H[DPSOH \RXFRPOUFEXGO® DRWKDRRGRX KDRP RQO\ EX
\RXU PRGHO XVLQJ GDWD IURP G LVIHSQHION V\LR X6HAUHWL F)HRRU SAURNL 6 HAB WAHKVHH | X
ZLWKLQ WKH 16P KGLOXFHRXK FDQ LQYRNH WKH 1DPHG 4 XIH W\ DHE®HWLRU VEK HU IGIKDA
5HSODFHN7ZDW®&HIHZ 1DPHG 4XHUWLJBVH KIRZVRX LADQW WR DGG D QDPHG TXHU\
H[LVWLQJ WDEOH LQ \RXU '69 ULJKW FOHVNJQ® UNEKXWG RRI ORRQ SID Q/HD RO WV KDHD

)LIXUH



F
Mew Named Calculation... S = j.E""‘ o e
3| %  MNew Relationshi = Y e
- ew Relationship... Fonyey | Promotion karnatstl
[ Replace Table ; [ With New Named Query...
Delete Table From D5Y With Other Table...
:§ Explore Data — ;mshw;‘;rr
: = FrenchPromationT
= k= Properties Alt+Enter Ergrshmm. -
| 3 FactResellerSales 2 DamDsate ’T
[} SalesOnderiumber 4 » 7 DateKey a—— IR
| 7 SelesOrdertinet FullDateAhenatetey | I SalesOrderiumber _a
Producti(ay DayMumberOMesk — ¢ 1 | } SalesOrdertineN
e Dateieny SpanishDayNamaOr,.. Order Datakery
ShipDatekiey FranchDayNameOH, ., DueDatekie,
Reselierkery DiryMumberCfManth ShipDatekey
Employeskey DaryMumberOfyear Customeskey
Promaotioniey Wk NumberOF Ygar Promotoniey
Curencykiey v EngishMonthName CurrencyKey
i : - SslesTemmoryKey «
(S oo
» | Produciey g
Product & bernatekiey
WeghtUnitMassore..,

] Raslerkey o] EnglshProductName IS
Geograpiv,Key [ SpanshProduciName § Customerkey -
ResellerAkema... FrenchProductame Geographykey
Phana StandardCost Customer Akermat,,, ~
Business Type FinshedGoodsFlag » Tiehe
ResellerMame FrstName
MNumberEmplo... - MiddleMame
Owder Frequancy ) DimCurmency - LastName
OrdarMarnsh T § Currencyiey i NarmeStyle
FrstOrderYear . Currency Abernate BrthDate

k CurrencyMame MaritalStatus -

7KH &UHDWH 1DPHG 4XHU)LGKDEBRJQLWRKIKRBQDIORJ \RX FDQ DGG WDHGW\
IURP D WDEOH DQGVD®WROW K VWREZNVFWIL BQW DREW HL CGWBH \TROHW \V H ¢
GLVSOD\V LQ WKH 64/ SDQH LQ WHKIHE HEGR.XVRDQ ,HORVHUHRD 64 VAMHWIR YWDIOH G 46
FDQ WKHQ H[HFEXWH WKH TXHU\ W\R PDOMNHUWXMNX-OW ¥ H UM W KLIH XRREJHAHON QY LU
SDQH EHQHDWK WKH 64/ SDQH &OLEDMVVHDRXHUTXRDUINRUIRHDW G EXOCHOU R PQW X H

FROXPQV

4XHU\ \RX KDYH VSHFLILHG

)LIXUH




3 Create Named Query =
Marme:
Description:
Data source: Adventure Works DW (primary) -
Query definition:
P D=8 » B it
FactinternetSales _,_I
[]* (ANl Columns) ﬂ
[w]ProductKey
|g]0rderDateKq,,r
@DueDateKey
[w]ShipDateKey |
4 ¥
Column Alias Table Outp... Sort Type Sort Order Filter =
] | Productiey Factintemn... "l
OrderDateKey | Factintemn... (7] =
4 {111 ¥
SELECT Productiey, OrderDateley, DueDateKey, ShipDatekKey, Customerkey, PromotionKey, CurrencyKey, S
RevisionMumber, OrderQuantity, UnitPrice, BdendedAmount, UnitPriceDiscountPct, Discountdm
Freight, CarrierTrackingNumber, CustomerPONumber
FROM FactlnternetSales
4 1 b
OK Cancel l [ Help

,Q FHUWDLQ LQVWDQFHV \RX PLJKW DZEIDHW )W B A[DFSVOl D\RX P PROELQ WQR
IXOO QDPH RI DQ HPSOR\HH EDV H® HR QD W & HO DLVUW VI [DHP H2 (PHL. Z B O KV & HD AR PIg
HQWLUH WDEOH ZLWK D QDPHG T6dH UN PO QG FOXIGMHWKKN DS & UWRS B QID\BINF FBAHR
VLPSOHU ZD\ WR GR WKH VDPH RBHWUDWDEQH5 IDJG® \FIOQ AR W KHZ(R DIOHKGE K& Va
DFWLRQ LQYRNHV WKH &UHDWH ZOP BIGI&DID FYRO D &/E R FRIOXPRY FDY VKR ) X O
\RX MXVW QHHG WR FRPELQH WKH )LDFMFRIOPH Q. GRXHAE D@ HV \ISQHG W B W VI DDA
WKH ([SUHVVLRQ SDQHUBPWQIRE&H® FOLFN WKH 2. EXWWRQ

)LIXUH



F
¥ 7 B 3] New Named Calculation... ] DimPromotion
Pz 7
: Sl "®  New Relationship... . PromationAbemateK... |
sonia...
Sa Replace Table » ;ﬂ“ W hPromcr
E Delete Table From DSV t:-y FrenchPromotioname
Mi SR, T
N Explore Data . E‘m““"‘“s. T‘T
i FrenchPromotionType
F = Properties Alt+Enter o sk
] FactResslerSales ] DerDste J
! SelesOrdetingh... | g FulDateidhernatekiey | 7 SamsOrdertumber =]
eospis DayNumberOftiesk |t | |} SslesOmedtineN... |
S FranchDayhameOf. . DueDutakiey
ReseflerKey D=y MumberOfManth ShipDisteXey
EmployesKey Dy MumberOfvear Customerkiey
Promaotioniey Wk NumberOF Ygar Promotoniey
Curencyiey v EngishMonthiame o
. T SsiesTerior Key
] DimProduct
7 ProductKey <l
Product & bernatekiey
N@ﬂﬂmqpm
T DemResler ST
1 Rasellerie, ] EnglshProducthame 7] DinCustomar
Geographyiey | SpanshProduciame 7 Customerko 3
Fesellerfzna.., FrenchProducthiame Geographyi
=S StandardCost Customer A kemat..
BusinessType FinshedGoodsFiag v Tile
Resellerhiame Fustame
OwderFrequancy 2 DimCumency U Lasthd
CrerMansh "I} Currencykay e Mamast,ls
FirstOwderYear o Cusrency: Birth
] CurrencyMame MaritalStatus .

)LIXUH




| Create Named Calculation = |

Column name: FullName

Description: Full Name of the Employee e
Expression:

FirstName + ° * + MiddleMName = * ' + LastName #

$ QHZ FROXPQ LV DGGHG WR WKH)[(BZOR\HKHWDEWB W\5 K KRR ZWQ KLY FD O KX
EDVHG RQ WKH GDWD W\SHV RI W KB ®FNWDODNL RROXWP G\D WO Y ROHG G MMUDKR/@ Rt
QXPEHU WKH GDWD W\SH IRU WKLV FREDXA0 HVWKH LEQDWHD HAU\ S, 1 RV KWK ¥ HFFR

)LIXUH

|
7] DimEmployes
PayFreguency
Besefa=
VacationHours
SickleaveHours
Cumentilag J
SalesPersonFlag
DepartmentMame
StanDate
EndDiate
Saatus
3 FullName ;.

;- =

7KH '69 PDLQWDLQV WKH QDPHG PHOFX®DWDR RRQ W KH @ QW DRDL V Q6AMKMAL A HIM
XQGHUO\LQJ WDEOHV :KHQ \RX ZDQW KA RKY\IRDZ WAHKHH O®DWHL) R IQ WAKN VD GFRIKED MY
TXHU\ WKDW $QDO\VLV 6HUYLFHWGHRRBX MDR) WKH WH®D & DR @DIOQ EWW KW HWKH
UHWXUQHG

'DWD 6RXUFH 9LHZV LQ °

'DWD ZDUHKRXVH GHVLJQV FRQVLVWVRIRRRHWRG FRILPH QYRR QN B € B W VD 650mS
Rl WR WDEOHV ZKHUHDV OD ®R{LH GDKADI) ZID K X R B X WIBV WFDEO KDY HY H QWD E
\RXU GDWD ZDUHKRXVH \RX OLNHOW BRW NEDHWK DIV VIP DVOL® K/ XHE W FHRVRRVI K\K KRW
JURXS )RU H[DPSOH DVVXPH \RX KDWY RPOMVV LO5 HRIMRL W R @® K BIQDQa
WR WKH VDOHV DQG LQYHQWRU\ GDXWH IEXW WKHUH PY\DEGHR/QH HE ROSVRD H
+5 UHODWHG YLHZ RI WKH GDW DV DR IR R W KRHU MX\RW SWW K DW\D @ IBE WPQ & H. QK
EXVLQHVV SROLF\ WKDW UHVW UDMALRQVWIR ®HWIENCHWRR IW IR U T X OIVRRUFR-PUA\C
PLJKW FUHDWH WZR FXEHV RQH DRW. @ @HG DIQER WEHHIQ RVGRHU \I RUD HRSIPYWR U M
,QYHQWRU\ DQG +5 LQIRUPDWLRQ LQ D VLRJINVWBWD VRXUFH 2 LQ WKH 2'6



(PSOR\HH +5 LQIRUPDWLRQ FRXOGQEH Q\W8DW HG I RWRP DWKIHR Q@ DOLHVK DIQBH KN
EHWZHHQ D JLYHQ VDOHV HYHQW [DIOGH W<RK HPR.IIO\WR \ B Bl QAK RV RD\GOIL AHEMS &R \ VI
GR VR \RX PXVW DFFHVV LQIRUPDMLRQ VKON RYOD B BRI \RL EID M WS \WUHD V
JHW DURXQG WKLV SUREOHP E\ PDNLIQH IV VE QH® HW KD \W ROWW 9 LMDIOMED ERK
YJURP WKDW '69 \RX FDQ IRUPXODWH BERWK WKDW PQG\ \PHIWN ESHHWPR YV WLRIDWB
HPSOR\HH GDWD

‘'LDJUDPV

+DYLQJ D ORW Rl WDEOHV LQ WHKHD®ILBE | DQIGWN\OD ERDN M\ IV KEH V) IFR P KRG H D
VHH RQO\ WKH WDEOHV UHODW HXE VDR WM K\LR/X DIDHRHICH F XR'W R PV]\D E D® BIHRD\D \Z
WDEOHV $QDO\VLV 6HUYLFHV SR KDLYGHV HYRKU D IOWYKL MZKH 70 BALIOLLQV W W R | 6\ RAF
WDEOHV 7KHVH GLIDZV HAMEG RIDX@DHG \RX JHW D GLDJUD RREKD DRPISO H\O® B WIKE
FRQWDLQV DOO WKH WDEOHV DY IML®®EWHRIQD W KH D 59 D RR/ X DFDEY FRKURHIRMAGY G
WKHP 1H[W \RX OHDUQ KRZ WR FUHDWH D QHZ GLDJUDP
7R FUHDWH D QHZ GLDJUDP GR WKH IROORZLQJ
5LJKW FOLFN WKH 'LDJUDP 2UJDQU|BR SN QKREDGLYHOHFW 1HZ 'LDJ

J)LIXUH
4B 3 q -
Dsagram Organizer
PR| <All Tables>

Ul':_- MNew Diagram

1DPH WKH QHZ GLDJUDP ,QWHUQHW 6DOHYV
<RX QRZ KDYH DQ HPSW\ GLDJUIDRNWILMZ D5AHKIM) BOV HNXD H¥ MVHXEKHR Z $7 [GH.(

GLVSOD\V ZKHUH \RX FDQ FKRRVH WXMW MIYEGHDVUDRX ZDQW WR LQFOXG!H
)LIXUH
P Mew Named Query...
4= Add/Remove Tables...
Mew Relationship
2]  Show Tables...
Show All Tables
v Show Friendly Names
Select All Ctrl+A
Table
Amange Tables
Switch to Diagonal Layout
2l Refresh...

Zoom »

__| Properties Alt=Enter



6HOHFW WKH )DFW,QWHUQHW6DOHY WDEOH DQG FOLFN 2.
5LJKW FOLFN WKH FDSWLRQ RI WKHKRYDEOODWKGMIXDBOIWGGHG DQG VHC

7KLV JLYHV \RX D GLDJUDP W KD W VFRIXPWD W@\E OHK B Q G WK @ WJHHIO@NBAHEOWBH. Prt
,QWHUQHW 6DOHYV GLDJUDP \RX KDYM EQHMDKH G X DAK VW YGH® RIDW KHO 'RV W R
UHODWHG WR ,QWHUQHW VDOHV

)LIXUH
:r; Mus: e [I] DmCurrency =] DimDate
I Gtﬁgfﬁﬁ'l‘ﬂ:‘f = ?‘ Eurrencme'r ? Datexey :
Cistomer ety — CurrencyAlternateKey FullDateAlternatekey
Title CurrencyMame DayMumberCfidesk
Frethame EngishDayNameOfiVesk
i SpanshDayMNameOfiesk
e FrenchDayNameOfiWesk
NameStyle DayhumberCfiMonth
IS | 7] FactinternetSales __™™  DayMumberOftear
MaritalStatus , I SalesOrderNumber L:’{_.__’ ;umm.-.m,niﬂr
- { SalesOrderLineNumber | : 3 ¥
Producttiey
OrderDateiCey
DueDatekey
ShipDateKey ] DimProduct
[0 DmPromotion 4 | Customerkey "9 Productkey -
{ PromotionKey B Promationkey ProcuctAlternateKey |
PromotionAlternateKey Curencykey _l_. ProductSubcategoryKey
EnglishPromotionName SalesTerritoryKey - WeightUnitMeasureCode
SpanishPromotionMame SizelnitMeaswreCode
FrenchPromotioniame | EnglshProductMame
DrscountPet = - .-k : £ SpaneshProducthame
EnglishPromotionType %j DimSale<Territory E FrenchProductiame
SpanishPromotionType 5 ¥ SalesTerritoryKey S StandardCost
FrenchPromotionType S SalesTerritoryAlternatexey = FinshedGoodsFiag S
EngishPromotionCategory _( O  SalesTeritoryRegion = i
: . & SalesTerritoryCountry E
E SalesTerritoryGroup B

, I \RX GR QRW ZDQW D VSHFLILF WIDEBRW FQLRXW &HDWDER H\ R G MNHO RKW
SUHFHGLQJ OLVW \RX FRXOG KDMYHI D EG G DMDEQ@HN QGRGW R B SGL@I MMKFHMD JU E
&UHDWH DQRWKHU GLDJUDP FDOOHGO®HWHOOHVY SWDBoEHOVH DOYYEG DUEH3D WW H G DAFVEE

'‘DWD 6RXUFH 9LHZ 3URSHUWL

(DFK REMHFW LQ \RXU $QDO\VLVURSIUWHW\E URNWKE® WHKW F6O0UW D LMQHY RR X
LQ WKH '69 VXFK DV WDEOHV YLHZWRBRIOX\PLHY BQ & KHAD W E R € ¥ WAIS@WRZ \

66'7 DV VKRJZ®UID
)LIXUH



Properties * O X ] | Properties *Ox

FullName DataColumn ~ 1 | OrderQuantity DataColumn i
ol Bl =] o ik
Ll 4
AllowMNull True AllowMNull True
DataType System.String DataType Sy=tem.Intlf
DateTimeMode  UnspecifiedLocal DateTimeMode UnspecifiedLocal
T 7 Nare ofthe Employee
Expression FirstMame =« ' ' + MiddieName + ' ' + LastMame Friendl'_.fNama OrdelQuanti‘ty
Length 152 Length -1
Mame FullName MName OrderQuantity
Description Description
Specifies the deseription of the column. Specifies the description of the column.
Properties ¥ 8 X | |Properties *AX
FK_FactResellerSales_DimEmployee DataRelation - DimEmployee DataTable -
A = 5= 4l
a a
DataSource Adventure Works DW (primary)
ForeignKeyMame FK_FactResellerSales DimEmployes
FriendlyName  DimEmployee
MName DimEmployee
Schema dbo
TableType Table
Description Description
Specifies the description of the relation. Specifies the description of the table.
Properties = B
vlargetMail DataTable .
= B
]
DataSource Adventure Works DW (primary]
FriendlyMame  vTargetMail
Mame vTargetMail
Schema dbo
TableType View
Description
Specifies the description of the table.

JLIXUH VKRZV WKH SURSHUWLHV RI YDUQRX W DSDORIE NDHOWRH ® FFIR@ROOAD W I
UHJXODU FROXPQV LQ D WDEOH \RXOKDIYW DVKS$IHS URE HUMPIHOR & 8 O RIZMRU WS
1DPH 66'7 SRSXODWHV WKH SURSHYWLHW RH B RAROHVPIR @G LLHWSIH R SoHDWM [
SURSHUWLHV GHILQHG LQ WKH GIXWD VRMD7N S W K/HH G /RIS HUDWPIHH \D § GO)RUK H Q
SURSHUW\ LV DSSOLFDEOH RQO0DORRWKKIH \G/DWLI) WEDHWD W KSHH/iH)RIRE FSOURY
FHUWDLQ SURSHUWLHV RI D FROXPQWTKNM\ZD QK RR N QHG DW D B0 B \IHE R KM 3WH

<RX FDQ FKDQJH WKH )ULHQGO\1DPEHY/FRS 8 WWR @ QRSUDHIVARK SFIRFROWIFGH B H\DH
GDWDEDVH PLJKW QRW KDYH XVHBHDQNQRKON QDPHVR I8 WHH IFRGHQRD V KR X QX
VWRUHG LQ WKH FROXPQ 7KH )UONGRG\X.OPW HGJ ES MUKW\ '6Y 11Q DW G DLW KW\
VRXUFH <RX FDQ FKDQJH WKLV S WRR MQW HUWRVD @® MH @& R RW HL V QHEDL\EIRNAAL K H
7KH '69 '"HVLJQHU SURYLGHV \RX ZLWWZ2ZMKB RKWMLRQLRI QXA WRRXPD EQOFBEQ



FOLFN LQ WKH '69 GLDJUDP YLHEQ@®® \@ R PID B GG WKHHHR UWKH) DL F R PKLPHD G
RSWLRQ

1DPHG FDOFXODWLRQ FROXPQV GR QEWFRRVH DRXUGHQIGXH MDRH S DRIS HRUBW
LQWXLWLYH DQG XQGHUVWDQGDEOHRRQXPIV, ®DWH D\GK HQ (I B i & VALLARFX G DI\K 5 F
FUHDWHG IURP D 64/ H[SUHVVLRQ <RX FEQLBRBGJMRWKPYQ GISLOR/NVDRG RQ D\

7DEOHV KDYH WKH SURSHUWLHYV ODIDPER XILDFA-H ' BNKENRS WLRQ 7)DUE GIHPGLEWA\
QDPH RI WKH GDWD VRXUFH RI WKHLOY®ERIHV HX H K B WEH T\ S\AHK B URRESVHHUBW D QM
YLHZ 6LPLODU WR WKH FROXPQV WDEQHW@P®YREDPHH WKH RSWLRQ WR VS

5HODWLRQVKLSYV EHWZHHQ W DEBW W BHHWILE 6 QVDWXKIDAH SVIKIDWL E BS DWW GD 0G
WKH JRUHLJQ.H\1DPH SURSHUW\ 7KH SBRGRWW\DEKW WKIH QGO \DO®RZ LR
LQFOXGHG LQ WKH PHWDGDWD RI WKH '69

'LITHUHQW /D\RXWV LQ '69V

7KH '69 'HVLJQHU SURYLGHV WZR ®GRQJIKOEQW @®\R XM RWQDSH V, QU H A FW BWQLIX
UHODWLRQVKLSY EHWZHHQ W DEOHNUMNLF F® RELRHYG RQ & RWK HRQMDIEM \BIRE WX
7KH VHFRQG OD\RXW W\SH RIITHUMHR®ED WRMHR%WY 'HQLGQHEURO\D G LD\ RIX. WK W IRQ
RI WKH WDEOH DQG WKH OLQHVRVEKHRQBO YK-RWU D|R \P R/ DGIY W H URMERRKG BUQL
EHWZHHQ UHFWDQJXODU OD\RXW ED QUL JXIVD FRIQLFO LD\ R WV KE V6 & BIIGR XOH W)
FKRLDEBXUHWQG VKRZ UHFWDQJXODU DQG GLDJRQDO OMHRXGWUBJIJWMHVSHFWLY

'LDJRQDO OD\RXW ZRUNV EHVW IRD VKEGVYGIKY | BENJWIPEO W KD W KF R BYOYIDR \QV
VQRZIODNH VFKHPD )RU PRUH FRPSOBWGRRJRD /L DWRKERXA KO LD 8 YW FFOIQ HADKN
UHFWDQJXODU OD\RXW FDQ EH HDWKHY WRDYVIRHZ NXG XCGIGHBHIOW DDGRUHRINY P
‘69 :L]DUG LV UHFWDQJXODU

9DOLGDWLQJ <RXU '69 DQG ,QLWLD

7KH UHODWLRQVKLSY VSHFLILHG LRPS/RKGHQ@Y RUHVER VRESRFWXQW RI W
PXOWLGLPHQVLRQDO PRGHO 7KNUHURKBHDCQ DVMOR GBWU QEDWRE WZ DEOHK RXKR WL G H
OHYHO RI YDOLGDWLRQ ZKHQ \R®W B H¥FL$\HV HRO DARIOKPWVKY S ¥ Q YIRW K HKG MOK W K
QRW DOORZ \RX WR HVWDEOLVK RXKWRRPODNW L\RQWHK AR X 7IKS. § UIRYEF HBVRAH OF
LQYROYHG LQ WKH UHODWLRQVKLSVLGRW PRQKEA QRRGI LOXI RDWK MUK B HS/ DAY DRL
LVVXLQJ TXHULHV WR WKH WDHEHOHKHQ6W KK RMAGHVLB ZIDQ &RWDR B WX VE
YDOLGDWLRQV \RX FDQ GR ZLWKLQ WKH '69 E\ ORRNLQJ DW VDPSOH GDWD |

e /RRNLQJ DW WKH IDFW WDEOH GDW DQAH OISFWW\ BB W D N W K/BX LBHU MPKOHU WNDHE\O I
DSSURSULDWH UHODWLRQVKLSY QHHGHG IRU GLPHQVLRQV DUH HVWDE
e $QDO\]LQJ D GLPHQVLRQ WDEOH V VDRDOW KD WHOBDGAMRIQHAK MEK/D WA WRDXER
WDEOH DQG DQ\ UHODWLRQVKLSV ZVWHGE Q) R D FH[MPSEOOH DIUWR R RADUIHF V@
DQ HPSOR\HH DQG KLV PDQDJHU \RX PISIKAR WVIX@W/ WRRX H VRARIBEHDL ¥ B (D W B

/RRNLQJ DW VDPSOHV RI GDWD IQRP WRKHL@HDEWHM MK W RH DFX ¥ HY DRIF WIK-
GLPHQVLRQ $QDO\]LQJ VDPSOH G IXWLDEG HQWALKWH G B2 HOMR XWHWSKDWR EDG B
DQDO\VLV Rl VDPSOH GDWD ZLWRU@ IMXM Z68OHIQV FRUHHDQV PR U HDMPIS 0 LQ L QQ JPR
OLQLQJ WR DQDO\]H GDWD LQ &KDSWHU

7R VHH D VDPSOH RI WKH G D WKWV BGIFENLB GVDE ORXUQ 68 KHL'B9' THVRJERYX FD
I[URP WKH XQGHUO\LQJ WDEOH S UHDRMQWHE TH W KRG RVZK HXV| & GARG- GLIMD B OSHD
D VXEVHW RI WKH XQGHUO\LQJ WDEOH &DJHIV ULHBHGDR QW VWREQ LLLVW KLV
RI URZV UHWULHYHG E\ FOLFNLQJ MFKH @D WKL QD P25V QR QA\S WX W QAR EDVIOR R C
GLDORJ ZKHUH \RX FDQ FKDQJH W KHOWDPRXQWJ PINWHKR GR B F& DAOKH  WIKRHS VY
5HVDPSOH 'DWD EXWWRQ WR UHIUHNVW VDKWY KXW OV EDOH GV RO WKKRZV KK KGHD WI
URZV DQG FROXPQV ZLWK FROXPQ KHDGLQJV

)LIXUH



- s 1 DmCurrency (] DimDate
# Customerkey -
Title CurrencyName DayMumberOfteek
S EnglishDayNameOfWesk
Mickde SpanishDayhame0fiesk
e S
Da rQ
£ t::’ ‘ ] FactintermetSaies " DayNumberOfrear
MaritalStatus i 7 SalesOrderhumber ;_I_' :_"'; m" hamberOfesr
i 7 SdkesOrcertnetumber | [—®  TOontheme o
Productiey
OrderDateley
DueDatekey
ShipDatekey [ DimProduct
7 Promotionkey 4] Promotionkey Productiltematekey |
PromotionAlternatekey CurrencyKey _L_. ProductSubcategorykey
EngishPromotionMame | SalesTerritoryKey - WeightUnitMeasureCode
SpanishPromationName = 2 SizelirstMeasureCade
FrenchPromationiame t EnglshProductiame
DiscountPct SpanishProducthlame
EnglshPromotionType [ DwSalesTerritory FrenchProductiiame
SpanishPromotionType ¥ SalesTerritoryKey StandardCost
FrenchPromotionType SalesTerritoryAlternatekey FinishedGoodsFlag -}
EnglshPromotionCategory SalesTerritoryRegion o
; SalesTerritoryCountry
SalesTerritoryGroup

)LIXUH




7] DimPraduct 7] DmDate
‘? Productkey i ’_. ? Diateiley i
ProductAlternatekey
FullCateslternatekey
ProductSubcategoryiey DayhNumberOfivesk e
SizeUritMeseureCode SpanishDayNameOfeek
ol crslomscnarmirigad
FrenchProductMam %
E
DayMumberOfyea
StandardCost 7] FactinternetSales mﬁmrﬂmr;
FinishedGoodsFlag - 7 SalesOrderNumber  a | EnglishMonthName
i 7 SalesOrderLineNumber i -
ProductKey
OrderDatekey =
i Customerkey ;<_-'\“‘-._ ShipDatetiey — 7 Promotorkey -
GeographyKey = Customerkiay Promotionalternatekey
Customer Alternatekey Promotionkey EnglshPromotionMame
Title Currencykey
FirstMame SalesTerritorykey =
s R
Lastiame
Mamestyle
BirthDate
MaritalStatus =
] DimSalesTerritory
 SalesTemitorykey
SalesTerritoryAlternatekiey
SalesTerritoryRegion
SalesTerritoryCountry
SalesTerritoryGroup

)LIXUH



Resample Data

Sampling Options

SRt RE LIS A dventure Works DW.dsv [Design]® . -
Table _“" E
ProductKey OrdesDatekey DueDateKey ShipDatek ey Customerkey PromotionKey Currencykey SalesTerritorykKey *

b 20050701 20050713 20050708 21768 1 19 6

346 20050701 20050713 20050708 28389 1 39 i

346 20050701 20050713 20050708 25863 1 100 1

336 20050701 20050713 20050708 14501 1 100 4

346 20050701 20050713 20050708 11003 1 6 9

Exn 20050702 20050714 20050708 27645 1 100 4

310 20050702 20050714 20050709 16624 1 6 9

351 20050702 | 20050714 20050708 11005 1 6 9

344 20050702 | 20050714 20050709 11011 1 6 9

2 20050703 20050715 20050710 27621 1 100 4

312 20050703 | 20050715 20050710 27616 1 100 4

330 20050703 20050715 20050710 20042 1 98 10

313 20050703 | 2005075 20050710 16351 1 6 £l

314 20050703 20050715 20050710 16517 1 6 9

314 20050704 20050716 20050711 27606 1 100 1

31 20050704 20050716 20050711 13513 1 29 8

310 20050705 | 20050717 20050712 27601 1 100 4

311 20050705 20050717 20050712 13591 1 98 10

314 20050705 | 20050717 20050712 16483 1 6 g

311 20050705 20050717 20050712 16529 1 6 9

336 20050705 | 20080717 20050712 25249 1 6 9

3m 20050706 20050718 20050713 27668 1 100 1

2 20050706 20050718 20050713 27612 1 100 4

31 1 7m5mnl.: ANSNTIA ANSATT 2 1394 1 ] a . =

OXOWLSOH 'DWD 6RXUFHYV :

'‘DWD ZDUHKRXVHV FDQ FRQVLVWXRFH\W WR R H RHP[DWHYCGHM ® | G®IWDD V\RRHX U' BH
7THUDGDWD 7UDGLWLRQDOO\ WRHWXHA3RG BWDWLR QDD G\DI\M D UHWE RIWWD W.R) WL
FRPELQHV GDWD IURP GLVSDUDWHLBEWDRDWRVEHXN LRKWHUFVQRWGRYIBDIDWW
WHUPV RI RWKHU FRQVLGHUDWLR® HYXXKLDV GBS®LEDW DR\ @ F GDW IDHD K N
WKLV DQG JLYHV \RX D EHWWHU UHWXUQ RQ \RXU LQYHVWPHQW

7KH '69 '"HVLIJQHU KDV WKH DERFPOPWOWIRS DRFOREHD WREOHNVIUQ DVHLYFO IE
FXEHV DQG GLPHQVLRQV <RX ILUVW QHH® X\GRH G\HK HQW DVE O \G DMK D W FORAHE B
WKH 'DWD 6RXUFH :L]DUG :KHQ WKLVHKDW HE B HQ9 IIFF & AL IOXKGHS W\IREKHA/V T
GDWD VRXUFH LV FDOOHG WKH SHH D84/ GBW DHWRGEG D WHD D/RX WOAHH GR XX RIVE W
WKH '69 '"HVLJQHU DV GHVFULEHKG HCGOAHRRYH WXHOYHNKGSMORI HAOH@®RWE VG \CRA
VKRZQLIRUHVR WKDW \RX FDQ DGG LWV WHEWKW WHROWKWLR® RR WOEXOWW II(
LOLIXUH D VHFRQG GDWD VRXUFH LQ WKH 3QWE&WLID/® HUNYRMHVWXDIMWL G UPDQY
GDWDEDVH <RX VKRXOG EH DZDUHHWMKGBW LW RWU R G\ JKK\H @ HJ B WWIRHWRIDQ FGDN
WKH TXHULHVY DUH URXWHG WKURXJK WKH SULPDU\ 64/ 6HUYHU GDWD VRXU

)LIXUH



49 Add/Remove Tables = |[-E-nks]

Data source: Adventure Works DW (primary) L:]

; _ Adventure Works DW (primary) -
e oo acter i
Name Type = Name Type
[ AdventureWorksDWEBuildVersion (dbo) Table [ T DimCurrency (dbo) Table
(] Databasel og (dbe) Table (B =] DimCustomer (dba) Table
[0 DimAccount (dbo) Table : ~ | [ DimDate {dbo) Table
[ DimDepartmentGroup (dbo) Table = | . 2 DimEmployee (dbo) Table
(3] DimGeography (dbo) Table = 2 DimProduct [dbo) Table
i DimOrganization (dbo) Table . _] DimPromotien (dbo) Table
[ DimProductCategory (dbe) Table = =] DimReseller (dbo) Table
i | DimProductSubcategory (dbo) Table S & DimSalesTerntory (dbo) Table
7] DimSalesReason (dbo) Table | i =] FactinternetSales (dbo) Table
7] DimScenario (dbo) Table 7] FactResellerSales (dbo) Table
[ FactAdditionallnternationalProductDescri...  Table | = 2l vTargetMail (dbo) View
[ FactCallCenter (dbo) Table
[ FactCurrencyRate (dbo) Table =
Filter: LT _ Add Related Tables

| Show system objects

$IWHU \RX DGG WKH WDEOHV IURPEAXORX.$DE @ W\W D W RXUBMVL Q/JR\ RBAKKUH X
IURP D VLQJOH GDWD VRXUFH 7IGHD W DPY®XWLHR Q HMHIGIVWW\R KB-H SDU B\& DIBGI Y \HAL
LOQVWDQFH XVHV D 64/ 6HUYHU VSHELIWR IHHBW X UHYFHDGDWG PBRPSRWKHU GDV

6 XPPDU\

<RX QRZ KDYH WKH VNLOOV WR BHOG BDWID \Z R H HHKROCHQ DY) WHODRWZD DWR X
OHDUQHG DERXW 2/( '% DQG PDQDJHG\ GIDW OHS ¥ RVH G MUK/ (XIN\W G LELY $IQ®D WG F
XVLQJ RQH YHUVXV DQRWKHU ,QGHHIE GIRNS DU D W ® HEDW B DWR XR X H [E G BV
OHDUQHG WR FRQVROLGDWH W KHHWWD EIOH VD V@G 6 B ¥ O DM 9R B XK L S60WRK HD @I®
UHODWLRQVKLSY LQ WKH '69V VR \RX KWYH WR GHDO ZLWK RQO\ ZKDW V U}

‘KHQ \RX PDNH FKDQJHV LQ WKH '69% W/KDWLQVWHHI U6D W KHH FFHDQIHWK B UHD ¢
WDEOHV DV \RX PLJKW H[SHFW 7KW\DNM D ORRG \WVWLQYX H7 B OAMM H UZXD WKLEY HD O
PHWKRG LV WR FUHDWH D YLHZ WRQBA/RIDIPW KL Q HDIOHUX@E®MULR\Q QKS\S O D AK  E
GDWD VSDQV PXOWLSOH GDW DE D&/ NV UWYRMU P DD QK WHK DAVR F D @ CEM I RPIFQIWHIPUHR
HDV\ ZD\ WR VSHFLI\ WKHVH FUZRWK IG® W D E 9 \ZH W KROW WVRIQN KRLYSM K HDG RR
ZKHQ PXOWLSOH GDWD VRXUFHV DSJHLP QB D XGEIMED L\QR B UFLHD PAN W6 ¥ X8 8 DQOVE
UHVXOWV IURP RWKHU VHUYHUV <RX FDW KIQF RH VBHKRIGR KRZ®G N G H\R)D G RWDL
GDWD RQ PXOWLSOH VHUYHUV WR FUHDWH \RXU GDWD ZDUHKRXVH

<RX UH GRLQJ JUHDW <RX UH QRZ¥ WBMGAOW RJMDFN 6 R QRRW Ul XEXWMVAHNYF K D
GHVLJQ &KDSWHU I \RX DOUHD G L QR RZWKKHIVBOWIRS LYFHU VLR E RRY  6ZR Bh
WKH FKDSWHUV DQ\ZD\ 7KHUH KDYH EBRNXEH/ RPG L PBSHRUYW.RQW LF R D G YHVQWSR)



&KDSWHU

'LPHQVLRQ 'HVLJQ

':KDW V LQ WKLY FKDSWHU"

&UHDWLQJ D GLPHQVLRQ XVLQJ WKH 'LPHQVLRQ :L]DUG

&UHDWLQJ DWWULEXWHYV

'"HILQLQJ DWWULEXWH UHODWLRQVKLSYV

&UHDWLQJ XVHU KLHUDUFKLHV

%URZVLQJ GLPHQVLRQV

8QGHUVWDQGLQJ SURSHUWLHV Rl GLPHQVLRQV DQG DWWULEXWHYV
'"HILQLQJ GLPHQVLRQ WUDQVODWLRQV

&UHDWLQJ D VQRZIODNH GLPHQVLRQ

&UHDWLQJ D 7LPH GLPHQVLRQ

&UHDWLQJ D SDUHQW FKLOG KLHUDUFK\

&RQVLGHU DLUOLQH WUDYHO ODWH SHR®QB MW WRKQE L HIFEHONY RXQO BY IMGRDO B QDAL
FRPPRQ ORFDWLRQ 7KH DLUOLQH WDNGNVWMILER® R 1) RUK MK W/ S X0U BRR/MHR/QRE MK
$IWHU WKH\ DUULYH DW WKDW GHVWUQRIQL E® V IMKHM VE B D GSFHKUR R\ DADRDA K € C

7KH GDWD ZDUHKRXVH GHVLJIQ $HYRFXOW DOLRHIQYQBRQ\D/A\G M H © R PIHDLY DV
FUHDWH HDFK PDMRU REMHFW W \SHHW XN H RN UNRVD FW W IRUD! FRPP R QQBIDVW RV
REMHFWY WR WKHLU XOWLPDWH GV W K& DSWLRYQ RXR/X FKIDS WHWU VZ BB S U RBH®
'DWD 6RXUFH 9LHZV /LNHZLVH LQWRKEWYHIXWEVWHBHEXLEBY U KR ERRPRQGZ
\RX XVH WKH 'LPHQVLRQ 'HVLJQHU W R DOD & HWW X Q DON PRIQ \ELLRGHAG VRR) WROHU LE

&XEHV DUH PDGH XS RI GLPHQVLRQV [H)G DROXMHWX DHW ZXMWUWHEDWKE BIOR
XQGHUVWDQGLQJ RI GLPHQVLRQV DRGJKRE HPH DR X UFD/Q DA H (DK DWHH CDMQHEG DS
LQWR OHDUQLQJ DERXW EXLOGLQJ D@GHDWHE LQUPEQRHAQVR QR X $D\E B UWRH
UHODWLRQVKLS W\SHV EHWZHHQ WKLY I®HFWY IGFOHV DV XQ S RALW M QALLLFRIBND KAWS DR
UHIHUHQFHG PDQ\ WR PDQ\ DQG G DWHD UMD \VYURQRXLGHY QHIVE R WV MLK/H F,
DGGLWLRQ \RX OHDUQ DERXW WKH D® WQWEXWBHY $RQGWK RH WGP FHQAHIRHY/EKICR)
DQG 3DUHQW &KLOG GLPHQVLRQV ZXUFFHKQDURQWLDAGHDWH | URPR U WIXQ@\E KRR
)LQDOO\ \RX OHDUQ KRZ WR SURFHVV DQG EURZVH GLPHQVLRQV

'RUNLQJ ZLWK WKH 'LPHQV

'"LPHQVLRQV KHOS \RX GHILQH WKH W®W KFAV XHAWR ¥ HRE DWIX BH) WRRDEFG B S R
DELOLW\ WR VOLFH D FXEH V G DWRQ HKARU FIRY H XG0P GV PRQ WL R DO HW RFVD\R
\RXU GDWD ZDUHKRXVH XVLQJ VWDUW FRKHRD RWR B IFNJHH IV\W KIH® DVH Q @ LIR @MU BWR R
D VQRZIODNH VFKHPD \RX FUHDWH BRRPBEGLBEQNHIMMRQ IR ROHFRUKHQ \R
GLPHQVLRQV RQH RI WKH WDEOHV W KD WWFIENGH X SRW KAHU BD WHHQ /R VG 1R R MQKA
<RX DOVR OHDUQHG LQ &KDSWHUV LR GR E WHRONMY/UHEIDFKE BHEMHID V LR Q6 I B Q1
W\SHV Rl KLHUDUFKLHV WR FRQW HQKBLEKWHR UW WSIR B % WHRKD WADBOBIK FRG F
KLHUDUFKLHV ZKLFK GHULYH U R® RMWZ R DRAK FORHYHH O VI QY WALEEBX WP M ORVIHH @ BRUBF D UKE
H[DPSOH RI DQ DWWULEXWH KLHDDWRKUIZRKKO G LEPH QV+ RBQF FDGHG LIXWH B DEF®
&RXQWU\ 6WDWH &LW\ =,3 FRGH DQQRHNG WD GBHR IALYFKV GILRE Q VRLIR ®VEHHD K H

$XVHU DQG MXVW FDOO WKHP 3KLHUDUFKLHV ~
JRU WKH H[HUFLVHV LQ WKLV BRMSHWW U RVKR K WHDIMHG LR B KDISIVHEFIW KO Q®
GRZQORDGAW ZIWRPFHIDUGOHVYV Rl ZKHWKHU \RX GRRZXQ ERDGW. WQR&KDSHV WL
*HRJUDSK\ GLPHQVLRQ GER 'LP*HRJUDSK\ WRR\RXWH "9 IRFOOBB WKHV HG Y WH
,Q WKH BROXWLRQ ([SORUHU GRXEOH FOLFN WKH $GYHQWXUH :RUNV ':

&OLFN WKH $GG 5HPRYH 2EMHFWV R® RQEW K HE X6\ WHRAQ. J @/HKUH \WYERFBOI@E B UV

)LIXUH



Ardd| & aB|9
Adventure Works DW.dsv [Desiy

IFEIER-T Rk

L‘.ia[ Add/Remove Objects l

waas

fRi <Al Tables>

,Q WKH $YDLODEOH REMHFWYV OQNVAMN WHKBHFWLIKPWHRUU BRZ KXXBVMERRD PORW
'"LP*HRJUDSK\ GLPHQVLRQ WDEOH LQWR ®/ EHPR¥FBO X®HEG HRE IBHBWR JO &DWFI

)LIXUH

Data source: . .P:t;ventur;\\'o;i;l)_w Eanﬂ_'

Available objects: Included objects:

Marme Type 2 Name Type
7 AdventureWorksDWBuildVersion (dbo) Table | DimCurrency (dbo) Table
1 DatabaseLog (dbo) Table i 2 DimCustomer (dbo) Table
7 DimAccount (dbo) Table L | DimDate (dbo) Table
B DimDepartmentGroup (dba) Table T | DimEmployee (dbo) Table

© -

| DimGeography (dbo) Table 1 DimProduct (dba) Table
= DimOrganization (dbg) Table ] DimPromotion (dbo) Table
2 DimProductCategory (dbo) Table =] DimReseller (dbo) Table
] DimProductSubcategory (dbo) Teble i 2] DimSalesTerritory (dbo) Table
T DimSalesReason (dbo) Table T FactinternetSales (dbo) Table
] DimScenario (dbo) Table 7 FactResellerSales (dba) Table
T FactCallCenter (dbo) Table <<

T FactCurrencyRate (dbo) Table S

1 FactFinance (dba) Table A

Filter: I Add Related Tables

[] Show system objects

[ o || cmeel || e |

$00 GLPHQVLRQ WDEOHV LQ D '69 WRRXOGREDHQDD\¥ UV PEHU YNLHH W WWR FE
Rl WKH GLPHQVLRQ ZKLFK ZLO® EPRQVIRQ Q\HCH VDS DUIRIJWHILD @ HN HDRRR MSIKE O/
WKH '69 '"HVLIJQHU WR VHH WKDW WHBSK\LPAHRRORBE®\KWD EECHHY VYHHRMUDV \
)LIXUH

)LIXUH



DimGeography

g Geographykey L BY

City Set Logical Primary Key
StateProvinceC ¢ !

| Rel hip...
StateProvinceN » New Relationship

CountryRegion| Delete Logical Primary Key
EnglishCountryl
Spam:ﬁ'lCmnh'i
FrenchCountryl %= Properties
FostalCode

SalesTerritorykKey

Explore Data [
Alt+Enter

.l D SULPDU\ NH\ LV QRW GHILQWRX L[F® @ K HIKR/XBPE HF 8 DWKH VEDIEQBHIGIG \WHIC
/RILFDO 3ULPDU\)IHXUBHTHWVWHRQDEOHYV \RX WR FUH DI BQWNKHA WIHIBBWS B G
\RXU GDWD ZDUHKRXVH HYHQ LI WK BDDDH @ RWK K5 IS UL QRDBU L QU K\ KI FRQY RIMKUHF \
GDWD DQG UHFRJQL]HG E\ WKH '69 'HVLPRQUW. HV KZH GRCS W H RG)L WORE OHWE /R JLF
1RZ \RX DUH UHDG\ WR H[S OR U HLMKHGXIMH 66! W KR QMPIHDH. R\R : | R O*CHRZ WD
GLPHQVLRQ

/IDXQFK WKH 'LPHQVLRQ :L]DUG E\ ULJ&WUFIOQ AXK B b R/EXW LROQYERRVHR
VKRZQLU®UH,| WKH ZHOFRPH VFUHHQ RI WKH 'LPHQVLRQ :L]DUG DSSHDU\

)LIXUH

Solution Explorer * 0 X
=
' AnalysisServicesMultidimensionalTutorial
a [ Data Sources
1':.!" Adventure Works DW.ds
4 [ Data Source Views
*ﬁ Adventure Works DW.dsv
4 [y Cubes
I Adventure Works DW.cube
a L,..} Dimensions
. New Dimension...
. ,f;f‘ Mew Linked Dimension...
Sort by name
& Paste Ctrl+V
| Dim Promotion.dim
|2 Dim Employze.dim
2 Dim Reseller.dim
[£5 Mining Structures
(£ Roles
(£ Assemblies
[£5 Miscellaneous

2Q WKH 6HOHFW &UHDWLRQ)DHWHKRBXSWHH IBXW RBIQLRQV

)LIXUH



i )

L* Dimension Wizard = I@

Select Creation Method
You can base the dmension on an exdsting table or generate a new table as
the source

How would you ke to create the dmension?
@ lse an existing table
Generate a tima tabls in the data source

) Generate @ fime table on the server

| Generate a nondime table in the data source
Template:

|(None) -

Description:

Create a dimension based on one or more tables in a data source, The attributes that are .
available for the dimension will depend on the structure of the data in the table

<Back || Next> Cancel

8VH DQ H[LVWLQJ WDEOH

*HQHUDWH D WLPH WDEOH LQ WKH GDWD VRXUFH
*HQHUDWH D WLPH WDEOH RQ WKH VHUYHU
*HQHUDWH D QRQ WLPH WDEOH LQ WKH GDWD VRXUFH

8VLQJ DQ H[LVWLQJ WDEOH LQ WAKIHR Q DRV [D WRNXXI@ & DHIGED B Q M QW K R GFRURHRIB \
VRSKLVWLFDWHG GLPHQVLRQ W\SH 7RLVRSDWLIRXY P\RDW WGHPW QAL R QW L ¢
$ 7LPH GLPHQVLRQ RQ WKH RWKHU RRQW\ SLIVF DOXOQ LA XHDW\HSGH 1R IR 8 LIP BNDY
VXFK DV \HDU VHPHVWHU TXDUWHUPHRQWRR LAHNRLDXQH EHRD KV B T MRHHR
\HDU DOZD\V KDV PRQWKV LQ IONVHMW G UK\ S HRD R UPX\GL RN WY QP H 7 KXi
GLPHQVLRQV DQG KRZ WKH\ DUH XVHG LB HEKML@HVY IRQBWLRQYV WKBI
YXUWKHUPRUH DJJUHJDWLRQ RI GDWDRRBHDD7 IPHGEHP NQVLRY \GRE B LORW

ORVW EXVLQHVV GHFLVLRQ PDNHBVRADQW LR HD G DPKIHY WRQH MUR GXOWGHKD ¥
PD[LPXP VDOHV IRU D TXDUWHU RO\VRWP 6 HRUYKAHVWIL PR YS B HVR\R X3 QDY XW'
DFURVYV D 7LPH GLPHQVLRQ 7KLV DVXGREH <RXWEHDHWRL MDREUGH \D E R VPSWHR
DQG ,Q D 7LPH GLPHQVLRQ VRPH VW HGG IVIXE KK DIWUIR YV FRIOHVH D U HD PRSP PR
EH EXLOW DXWRPDWLFDOO\ <RX FDHIEWKGG B KWHDEDRH | GRPHW K HR@N\IXW!
WDEOHV LQ WKH GDWD VRXUFH VRXEUFHDRMH PXW FJEGH WIRPMEVY Y RQD W RXW
6HOHFW &UHDWLRQ OHWKRG S DMHHEY MUK BDAMH G UG P HRGRPHRQW HRQ O N BIO®
DERXW VHUYHU EDVHG 7LPH GLPHQVLRQV LQ &KDSWHU
,Q DGGLWLRQ WR 7LPH $QDO\VIMHBEBOYRWH\H UL \VFRPRARQDE DRHHQR IL R @HW F§i +
DSSOLFDWLRQV VXFK DV $FFRXQWUJ HQ®WR® B UF D(® SFARADIW H DIQIGH &&X M BHF Y
VXSSRUW WKHVH GLPHQVLRQ W\SHWHDRILR G K DS W P B [iH SO IRQUHW FEGIDW L (
,Q WKH 6HOHFW &UHDWLRQ OHWKRG ®RIHFUHOMHEW[WVH DQ ([LVWLQJ 7DE
2Q WKH 6SHFLI\ 6RXUFH ,QIRUPDWIL RRXS@HHGVWKRZHDBFW WKH '6KHBIL
WDEOH IURP ZKLFK WKH GLPHQVLR®PIQVN WRUEW KGH & L PRI L RVGK HDIQHB\ FERY
GLPHQVLRQ NH\ YDOXH %\ GHIDXOW LW K\HH OLHURAWH G6 9 % IF DRV SMKRHBITH KW (
$GYHQWXUH :RUNV ': '69 LW LV VHOHFWHG

)LIXUH



i )

L Dimension Wizard = I

Specify Source Information
Select a data source and specy how the dimension is bound to it

Data source view
| Adventure Works DW -

Main table.
| DimGeography -
Key columns:
GeographyKey
(Add key column)

MName column:

| GeographyKey 7]

<Back || Next> Cancel

2Q WKH 0ODLQ WDEOH GURS GRZQ RQ WXH) SDDHOKMRN RMHEE& LWR W HKE HEMP
GLPHQVLRQ LV WR EH FUHDWHG |UR/PFL WVDWDHGVIFRKRP B QW K R GH. PAHIB/Q IR QH
VFKHPD FRQWDLQV VHYHUDO WDBOBKFOR®@H WKHAKELEKHIQN MRKH 3 KLY B OP Y
LQ WKH OoDLQ WDEOH VHOHFWLRQ RI WKH 'LPHQVLRQ :L]DUG

6HOHFW WKH 'LP*HRJUDSK\ WDEOH |IURPDW KWK BPOQOHY DEOH GURS GRZQ O

$IWHU VHOHFWLQJ WKH 0DLQ WDRMXRPRY WKHWG DBQWIKRIQ 1 DWPKIH K RVCHWP Q/
SULPDU\ NH\ RI WKH VHOHFW HGRWLFB®HS UIL BRUS INHADUNX M HW R URRGO QRGIG
SULPDU\ NH\ IRU WKH PDLQ GLPHQWILRB® KV BEOKPION P DX ROSV RI \PHOH FR/O
GURS GRZQ EHIRUH SURFHHGLQJ % HMD R VHUWRCHJ \LR HK RIM D KRKNG W W EKKBHHZ K
FROXPQV DQG 1DPH FROXPQ ILHOGV ZKHQ \RXHFKRVH 'LP*HRJUDSK\ DV W

&OLFN WKH 1H[W EXWWRQ WR SURFHHG WR WKH QH[W VWHS LQ WKH 'LP}

7KH 'LPHQVLRQ :L]DUG QRZ DQDO\RMXWWRHG 6D LR JGHMWHFWLRQVKLS \&(
RXWZDUG IDFLQJ UHODWLRQVKLS LYHRJUBSRW WRIGEVOKH. D EG VDDHRADK MAK HV
"LP*HRJUDSK\ WDEOH LV D IRUHLJQ ™NH GHHIDHRAMH 6 HVWG R WDHOGR MHDKIEH®S WK PEZDCHH
ZL]DUG GHWHFWHG DQ RXW ZDUG HRIUDS KR QWIKE S HE BIQUG MHKGH WLKPH TGRS \OHH
PRGHO WKH 'LP*HRJUDSK\ WDEOH D& I \DW\DQRY FEKBIRBD WHKEHPHD L GHAM O B OV
FOLFN 1H[W

)LIXUH
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L* Dimension Wizard = '

Select Related Tables
Tables can be related to the main dimension table sither dirsctly or indirectly
through another table

Related tables

DimSales Temtary

< Back ]I Mext > m

7KH 6HOHFW 'LPHQVLRQ $WWULEKMDHG)SWHHHRG IWRIBODLP HQKHRFROXPQV
KDYH EHHQ VHOHFWHG IRU WKH GLPEQW.IRQHFRWHGHI FR P DMK JU HIKTHV KR
GLPHQVLRQ ZL]DUG LQWR WKH DW WBICE EW KW HRG & KHQGT R HQ MLARIQWK KIDFX |
DWWULEXWHY DUH DYDLODEOH IR U FEW KD\FIKGIF DIQIEI TKKIH \(IQIJE BH FKBIR R/ (
DGGLWLRQ \RX FDQ VHW WKH $W W UREBXW H6 A USYH. FSHWR W IRU SVl RW RG BIO\DRE
DWWULEXWH V W\SH %\ GHIDXQWPWWYKH ZYHE B E BRDWMY QDPHY L BRW HROX
VHOHFWHG DWWULEXWH RQ WKLV SDJH

)LIXUH



Select Dimension Attributes y
Specify dimension atiributes and selsct Enable Browsing to suface them as \
higrarchies. [_:‘j;;

Available attributes: I B

Attribute Name [¥] Enable Browsing  Attribute Type
. Geography Key & Regular

] Cay Eil Rlegular

State Province Code F Regular

[V] State Province Name W Regular

Courtry Region Code i Regular

[¥] English Country Region Name [l Regular

[] Spanish Country Region Name [Vl Regular

French Country Region Name ¥ Regular

[/] Postal Code [V Reguiar

Ip Address Locator i Regular

[¥] Sales Tentory Key ] Regular

| <Back |f Net> | Frsnoo | Cancel

2Q WKH 6HOHFW 'LPHQVLRQ $WWRULDEXQWHYR [ SW BH 'V HOHHRFIW DE8BOKA@ W RH®M €
5HJXODU DQG DOORZ WKHP WRJEHHSRZANHGH[IBW VKRZQ LQ

7KH ILQDO VFUHHQ RI WKH '"LPHEXWRHY :W]KODME X IKRQA \E WV KH HDWWM G LFR B L
VHHIXUH &OLFN WKH )LQLVK EXWWRQ

)LIXUH



i )

L Dimension Wizard o |2/

Completing the Wizard ""
Type a name for the new dimension, verfy the dmension structure. and then
chick Finish to save the dimension.

Name

Preview:
= E Dim Geography
L Attrbutes

£ Geography Key

Gy

£ State Province Code

£ State Province Name

22 Country Fegion Code
= English Country Region Name
£ Spanish Courtry Region Name
£ French Country Region Name
& Postal Code
2% |p Address Locator

£ Sales Temtory Key

< Back [ Fosh ][ Cancel |

7KH ZL]DUG KDV FUHDWHG WKH 'LPHGQHRIUDS K'S AP MQKH. RIP ID@QGL RQ XHK/ I
VXFFHVVIXOO\ FUHDWHG \RXU ILUVWL]®IWRGH QMH[RWQ XR/X @QHWHKG KFRPH QML BRY
HQKDQFH WKH GLPHQVLRQ WR ILW \RXU EXVLQHVV QHHGYV

'RUNLQJ ZLWK WKH '"LPHQVI1

7KH 'LPHQVLRQ 'HVLIOMUHVIKRPQ LESRUWDQW WRRO WKDW G HEO SWK HR X RIHHQ
<RX FDQ VHW SURSHUWLHV VXFK DV RQ B UXRRBRHIVDKY RAKD WF X\ B P\ RIR GO E
FHOOV UHIHUUHG WR E\ PHPEHUAM RQ KLKH DUFKQM VR 'W\KIH GH. B H. VFRR\FRSR V[
IURP WKH WDEV DW WKH WRS RIXWHKH $G\HV ULE KW H' L5AHIDWL RR)Q 6\ USOF MWD Q
SDJHV 'LPHQVLRQ BWUXFWXUH FRQWIDHQNURKLHVH BQG H D WHW BRXILEFHVREZ i
GLPHQVLRQ V DWWULEXWHYV WK DUAKLBYFBORYD B DIQW KV WK AV U \B D YBHHOV K R\
XVHG LQ WKH GLPHQVLRQ ,Q DGGLWVRQXWRR @D WHKD W RROBSD\WR XV K QW DRRREG!
WRROEDU EXWWRQ \RX FDQ V HXQF WIRRRICD/DILSY W R D W K®MNW EXMEW R QV IGIRRH RO h
LQ WKH '69 'HVLJQHU DQG DUH WKHG LURHQR/S RQD'WYRIQHDLW KL\ D BQ RO EW \9IF
EXWWRQV LV GLVFXVVHG ODWHU LQ WKLV FKDSWHU DQG LQ &KDSWHU

)LIXUH



©0 AnalysisServicesMultidimensionalTutarial - Microsoft Visual Studio [ R |
File Edit View Project Build Debug Format Database DataSourceView Dimension Tools Window Help
P % A9 -0 - b [[Development -| | T F s BIB - o

Dim Geography.dim [Design]* X ~  Solution Explorer
1% Dimension Structure | [« Attribute Relationshins |l Transistons |1 Browser 2|2
] | - ST a [y Dimensions -
PalE BRI T |/ Dim Date.dim
Attributes Hierarchies Data Source View |2 Dim Product.dim
17 Dim Geopaphy |2 Dim Currency.dim
M e |7 Dim Customer.dim
H
§ Country Region Code 0 aeate [{'_ Diim Sales Territory.dim
& English Country Regic | fierareh | Dim Prometion.dim =
H ; athr
] French Country Regic { Geographykey |2 Dim Employee.dim
5,.,) Geography Key 3 City L/ Dim Reseller.dim
g ;::-:E;Locahr i  StateProvnceCode | Dim Geography.dim
B Sales Termitory Ke StateProvincehiame £ Mining Structures .
=2 e"'"’""_ v CountryRegonCode L
g Spanisn Country Regs EnglishCountryRegioniame Properties
— e e e SpanichCountryRegioniame :
B State Province Name 8 FrenchOountryRegioriName DimGeography DataTable o
: PostalCode B Al |
SalesTerritorykey 2= 1
4 -
DataSource Adventure Wiorks DW (prin
Description =
FriendlyMame DimGeography
Mame DimGeography
Schema dbo 2
Hame

SWWULEXWHYV

$WWULEXWH KLHUDUFKLHV RU DWW KD®XKHWH RRUO V KRZARWVO HDYUHHO KRLQKUKBHE! PHEILE
GLVWLQFW DWWULEXWH YDOXH DRBIWHKBVEBOG DBIYKB RAKLGR RARCQHINVMHNHOY
(DFK DWWULEXWH GLUHFWO\ FRUWKWS'BQ GVKW B VWWW DEXW HAV FRIDXKRP QAWVQDIO
DWWULEXWH KLHUDUFKLHV RI WRKHKE8 LIPHMOYVLE QW HR/HS®MDID X.QWD XTUHTAZBL B (
YLHZY DUH DYDLODEOH /LVW YLHZ DQGULEKX®O MVHZQ G KIHVMR ¥ L B W\H G KSRZRW KB

)LIXUH



Dim Geogaphy.dim (Deson] <

2 Dimension Structure ][ﬁ Attribute Relationships |1 Translations |ld Browser

palEg-xBaaa-y-

Attributes Hierarchies Data Source View
Dim a
Iz o ssaroet

Country Region Code To create
English Country Regic [ Nierarchy
French Country Regic 5

i : i { GeographyKey ]
Fi Geooraphy key £ =
EE if:t 2 Start New Hierarchy StateProvinceCode
3 o Set Attribute Usage 3 StateProvinceName
- 1] CoyntryRegionCode
EH ?::tr Show Attributes in P B Tree lishCountryRegionName
EE ) ) IrishCountr yRegionMame
i st gf. Cut Ctrl+X = List A i =
53 Copy Ctrl+C 4l Grd kalCode
i Paste Ctrl+V | SalesTerritoryiey e
X Delete Del
Rename F2
lys Properties Alt+Enter

7KH /LVW YLHZ UHSRVLWLRQV W KWHD$M WILH\E 8\WE8HY BQGH EROR R B HV@ KB 1T
,W GRHVQ W VKRZ WKH GLPHQVLRYQLBD AN XW HIX®IKEY \RXGHG LPKIBWHR Q ¢
\RX JHW D ZLGHU DUHD IRU WKH +LHUDUFKEGN BIDVQKR PR WMFKUROODRQYBKLHV D
7KH *ULG YLHZ LV ODLG RXW VLRQPMU®NVWIRG &KW LAYHO YARIZXERW BH RA
LPSRUWDQW DWWULEXWH SURS HURWHIQH VRIXL ZRW NL @ LW/ KH PR W WAL E X @/ BRROSIHIDW
$SWWULEXWHY SDQH LV OHVV FXREFK \DR\PW WL E R W H DYLE W WHRQV VZILIQFRKI O\ RR
DWWULEXWH V YDOXH $00 WKH SURSRI SW HNW \K RLZQ W R HWVAKUR SUHLLBN Y. HVZ ZI
<RX FDQ WRJJOH EHWZHHQ WKH GLQI MKHQIN WLIHIZEX BAHY LS I\Y HF O QFEN DY DHKER
)LIXUH &KRRVH WKH YLHZ WKDW EHVW KHOSVQWRDR®R YLVXDOL]H DQG GHVI
7KH /LVW YLHZ DQG *ULG YLHZ Rl WKHOLPHOVLRQ 'HVLIJQHU DUH VKRZQ

)LIXUH






SWWULEXWH 5HODWLRQVKLS

$WWULEXWH UHODWLRQVKLSV FDQ &K H5 M DLR}MH G LPKHHQQ IDRAQWHKULL ¥ BX VID HRAQIEFLKW R A
H[DPSOH LI \RX KDYH WKH DWW ULEXW HVRQRIX\® R/ D GWDHO-D WDLGRE) & K WS V \IREX
EHWZHHQ 6WDWH DQG &LW\ (DFK GLWHQEXR® RX¥MIAMQ KB YHIV DWK €& HNDRAWD R/ QUM |
RQ WKH 3PDQ\” VLGH RI D RQH WR PDQWUHBEWHRIQY WLEHZGWRKHEVHRYQ D
HVWDEOLVKHY WKHVH UHODW LRH) GKPSI\Q \ZILRWK DOO WKH DWWULEXWHV RI W

.l \RX DUH DZDUH Rl RQH WR PDW\UUEXOW W\ RQRXK VKR XEGG ¥ 8 HELDWW KRY HH
6SHFLI\LQJ DWWULEXWH UHODW LRIRWKLDSHF HK HD/S ¥ HIORSS DR'Y HQ TR i RS- WHKH K
%HFDXVH WKH 'LP *HRJUDSK\ GLPHQ®?DRQ FRQKALB QW RRXQ A D) RVSIHF\L IV HDRSW
TXHU\ SHUIRUPDQFH <RX OHDUQ PRUWWERRWKWEW EG GHIDLSWHRI DWW ULEX'

7R YLHZ DQG HGLW D GLPHQVLRQ W VW W UILEKGWL RIG OB WLLIRGINWK . SV \BRUK L\
JLIXUH 7KH $WWULEXWH 5HODWLRQVKLEW SRS FBRQM DERVOWE UM KHS ILQ BIY
GHILQHG DWWULEXWH UHODWLRQV KIUS @ HWK N KR\ZW UW K XWOHW \8 DRI H TERVWRAHKES
5HODWLRQVKLSY SDQH LQ WKH ORZ b QRWK\R QAMKRBW WKKH LW W URLIZEKWMIR D FY;
WKH GHVLJQHU DUH DOO WKH D{DW M LIE R\ H WRI RMDIQH G HPHDQWLLRRIR BUIKSSUL W K \
DWWULEXWHY DUH DOVR UHIHUBXWGHW MR D\ PG P BHIG DIWNRES bl UEK\Q/THLYBIS I TEXH
HDFK PHPEHU DQG WKH *HRJUDSK\HYH WAV UHEXDWH G\ DXV AOUQ EXHMWBU B '8 HUW
IXQFWLRQV

)LIXUH

<RX FDQ FUHDWH QHZ RU PRGLI\ H[XKVYWQH Y DWW X ¥ EXMIHK B I6 & DA MRKL\QK /AW |
XSGDWH WKH *HRJUDSK\ GLPHQVLRQ V DWWULEXWH UHODWLRQVKLSYV

,Q WKH 'LDJUDP SDQH \RX FDQ PRXLEUDWIWQLDXQGHGWHRGHW QR OWKW IIE |



WKH\ DUH UHODWHG

)RU H[DPSOH 6WDWH 3URYLQFH LRPN KBV 7D \RK H MWAR P&QK DUMID WK H LD BI@
SDQH VHOHFW WKH &LW\ DWW UR EW WH ©/QIBW G UDURYQ Q FE URSP H D VRAMWL
UHODWLRQVKLS QRGKUWVIRWRZWKH FKDQJH LQ WKH $W WIWDLHERW M & H 0Dt
UHODWLRQVKLS ,Q WKH 'LDJUDPWSWQHE XWX BH® BI\E L RQIVEG SG/HOHWHHIBIYG |
WKH ZDQWHG DFWLRQ IURP WKH FRQWH[W PHQX

)LIXUH

7R GHILQH D QHZ UHODWLRQVKUEW\FIOQF NV KHK B WDW WL XEAKNWH SVID IKEHN RIEQD
PDQ\ UHODWLRQVKLS DQG VHOHFWLY HZDX\W WKH\E XWKHH 58HOHDMWLHR @ WK B X EF
$WWULEXWH FRUUHVSRQGV WR WKH 3PIHDDW HGHS$ RVIWAUK HEE XMA D DLW LR IQH HOLW
VLGH <RX FDQ DOVR VHW WKHJUWN& DNV MRHUK ) 8 HWMAEBSGHH LR UWSK UV GCWRER SN | [
UHODWLRQVKLSY WR EH IOH[LBOKH & DEXWD W DROMKILQ@JH VR MOH L\BMKPHHLU S OB
GRHY QRW FKDQJH RYHU WLPH )RU RIPBIRISOWH | WHG EQGWKHGPBNW W IRH D HC
NH\ QDPH DQG WKH ELUWK GDWH DLW WURENWH Z RXOHG UEHHD W LIRQRH/X D8V HY
IOH[LEOH EHFDXVH WKH FXVWRPHWEKBQ PRYHRXWRE LRI \FILRQ WK BIQNV Z Y
WKH (QJOLVK &RXQWU\ 5HIJLRQ 1DPH DQG $WBIW\HWKRW LIQH & DIVID PRIQIV\K MSU L

,Q WKH $SWWULEXWHV SDQH HULDRW B@/WF N LEX\W H WIDQ\GH VHIRHYARP FIVW R HS R
PHQX
,Q WKH &UHDWH $WWULEXWH 5HODW BRIQVKQ SL BRIB @R/J WAKHHO SHHE QDYDKIG LIV

)LIXUH



&OLFN 2. WR FUHDWH WKH UHODWLRQVKLS
<RXU $WWULEXWH 5HODWLRQVKLSV GQWDIODUVUKWKRXOG EH VLPLODU WR W

)LIXUH

7R GHILQH D QHZ UHODWLRQVK VX IXSALGIDW K H\RW WX VEX WH) \6 W OWDRINDIKIRFQAML. D



$WWULEXWHV SDQH DQG WKHQ UWIKRMDVIOLEM 50 QW KHQ$W WHJ LIEXMDHL G
UHODWLRQVKLSYV 7KLV FDQ EH DPESWQFXRBHW KR BAV VB U HEW WHH VLHS DWEDD O WU
(GLWLQJ DQG GHOHWLQJ H[LVW XGWIH UKD IRFOQAKKLISSA LED QH H KSREDA B B C
UHODWLRQVKLS DQG FKRRVLQJ WKH Z DIQMWHIGR REWIER QG ILLARIPQ W B HU FHRO@WY H
(GLW $WWULEXWH 5HODWLRQVKLD \RXWRY ZERYW L KDE WWLAR QUIKSH RO HDQABE
LOLIXUH RQO\ WKH WLWOH LV GLIIHUHQW

)LIXUH

8VH WKH $WWULEXWH 5HODW LR Q WKILGSDW E§ BQWKWRV H&® UWWW K H) UHH IQWW LFQAC
DWWULEXWHYV XVLQJ WKH IROORZLQJ VWHSYV

6HOHFW WKH *HRJUDSK\ .H\ WR )UHQWK L&R XQ WUK\H5HWIVR QL E X VH 5HHDMWYI
5LJKW FOLFN DQG VHOHFW (GLW $WWULEXWH 5HODWLRQVKLS
,Q WKH (GLW $WWULEXWH 5HODW DRIW KL S HIILBRQRUD K i MNFW KM KBRKQ FRIL

)LIXUH

&OLFN 2. WR VDYH WKH FKDQJH WR WKH UHODWLRQVKLS

,Q WKH 3URSHUWLHV ZLQGRZ FKORUHHWER @BUBGL YROWW H SJBIRDMUMIQ f
1DPH DQG JUHQFK &RXQWU\ 5HJLRQ 1DPH IURP 0DQ\ WR 2QH
S5HSHDW WKH SUHYLRXV ILYH VW HS VD PRIUDWHRNHU & & X Q/LHV K FRGRDMD MRUD VEKH.B. R Q
<RX KDYH QRZ XVHG WKUHH GLIIHUKQU EPHWK R 8 8 DW U RZRUMNISQI 21LW KD I
VSHFLILF PHPEHU RI D GLPHQVLRHUWRKVQR H® K\HR GULHPHI QWKLHR G WPRI P E HRLL WWFRK FXV
LQVWHDG RI WUDYHUVLQJ WKH FRPIS\ KW H HKREHIW ER KT X HRIX L DD QW B HWRHRE HL



SHUIRUPDQFH LPSURYHPHQW IURP WKHYHBQGHWYHRI W GLHHOWE HF VRO VERE B(
SURSHUWLHV RI D VSHFLILF PHPEBPIO\YWHGRXHADG ® EE WK LGADWVRD BDOSOH\VQ W O
IURP WKH '69 WR WKH $WWULEXWHWXWH@E RUJ&WOHW. IF NOL@ H W ¥ v\lY QLI VDWW WLUEI

8VHU +LHUDUFKLHYV

8VHU KLHUDUFKLHV DOVR FDOH HFG HFDXVOMG OH R A OV KIHH D IVWAFUK L EIXVDRN KRl FER G 1
PRUH OHYHOV DQG HDFK OHYWHOL V%D B® \R Q L\E KW HD W MHWLIEXAK HRURIDW KB * |
KLHUDUFK\ WR FUHDWH ZRXOG EH &RXQWHD V6 W DWKH \& KWK BRWYFMKD X & RGHW &R
6ZLWFK WR WKH 'LPHQVLRQ 6WUXFALRHBWLBE RD QK B UDR DHYG) IGIURKS\ W |
DWWULEXWH IURP WKH $WWULEXW KVVSBUHD W R VWIX B W H bl UL K BHRE IS BH)E
&RXQWU\ 5HIJLRQ 1DPH 7KLV OHYHO RRIUWKY S RXDPH W R UM BRNHUWI UL HTRG\E
5HJLRQ 1DPH DRW QIEXWHKWRFOLFNLQJ WKH DWW ULEXVEW ZQWEHQDPKH X
'UDJ DQG GURS 6WDWH 3URYLQFDQHHPHRI WRPH WK H USDAUW KILLHEX V8 ID\D HB IV KX
DWWULEXWH LV EHORZ &RXQW U\ W QWHK3HURW H & VKD W Bl B HUERCRL IGIKED F B L6 N L
DQG VHOHFWLQJ 5HQDPH
'UDJ DQG GURS &LW\ DQG 3RV W D® WRRGH \D WQV W IKEDXW R U QMR W R HAVK\DRYF
&RXQWU\ 6WDWH 3URYLQFH&LW\ 3RVWDO &RGH
7KH GHIDXOW QDPH RI WKH KLHUBUBKF KR X5 HOERRIRFUSKDW RIG W \F G L F N L (
VHOHFWLQJ 5HXXDRH <RKXHFDQ DOVR UHQDPH KLHUDURKIFBEQBVOHYBB B\DF
DQG FKDQJLQJ WKH YDOXH RI LWV IDPHH SURSHUW\ LQ WKH 3URSHUWLHV

)LIXUH

<RX KDYH QRZ FUHDWHG D XVHU KLKDN URKY FEOHYGIHIE JXBR) WEREKEK RDIDE PO F N
H[SDQG WKH DWWULEXWH LQ HDFK OHYHO WR VHH LWV UHODWHG DWWULEX

)LIXUH



1IRWLFH WKH :DUQLQJ LFRQ QH[W WR DRIGHW KR JWDSLKUKLBUQ HFXQ GHUR W S|
\RXU PRXVH RYHU WKLV LFRQ RU WKHRKQWWBUFKY WIDRHLQ B KFBIM Q/J8 R KDR
EHWZHHQ RQH RU PRUH OHYHOV RI W IOV KG HUHDWIRKAPDQEHRXOG UHVXOW LQ
7KH FXUUHQW KLHUDUFK\ GHVLJQ $Q XKDQODKGCX DROXQIQHUDXEFR D HL MWD @ K ¥
OHYHO RI WKH KLHUDUFK\ LV QR QM ILM LKDQW KW RQ NWR D HXIROLWS/ S RE KOt
KLHUDUFK\ ZRXOG EH D &XVWRPHU *HIQGHY 3K HK WHRUD DFHNH @ KRH UW K*HH @M
.QRZLQJ WKDW D FXVWRPHU LV \HDUV JRQG KWRHY QRW JLYH DQ\ LQGLFDW
&RQYHUVHO\ LQ D QDWXUDO KL H WMDWLFAEX W K QIRVE LR)Q HVE Y DO KGLHR I8 R QWIKWE L
WKH KLHUDUFK\ $Q H[DPSOH RI D QRGXBWOGKPHQNWURK\ KIRNXIDA KN I L3W G X
OHYHOV %\ NQRZLQJ WKDW D SURG X®W JRW\LQ RKK BRXRXQ WDRD KB W AXET E
UHODWLRQVKLS EHWZHHQ DWW U MEW WLHE X\B B XWINO DW IGRHO VB H 6 VW KR & XCIKE DHD
UHODWLRQVKLSY PXVW H[LVW IURP PRAKKH EB WWKRIPZOM YHR R K MVINIROK LHIQ RQ\C
FRQVLGHUHG QDWXUDO 8VH WKH IREBRRZDYHK \VILHHSND WFR \UWRL Q/HK DK KL VE XL/U ¢
6ZLWFK EDFN WR WKH $W W ULE XWRX®H0 0 RR RQARILOVD S MR 7KH SDJIH V

)LIXUH



7KHUH LV QR UHODWLRQVKLS EHWZXHHQ DIR\DW C8CD Q@ R G B UIDQYGD KIGWE WRES \
&LW\ DWWULEXWH

$Q DWWULEXWH UHODWLRQVKLS EHBNE K H Q& UWWK\H CBVR W\ DEOX SYRHG N DRVJ\M D WEHX

)LIXUH

7KH YLVXDOL]DWLRQ RI WKH DW\WQIGEWWH UWHQ D VR B@\QKL S VH B MQHQ @VL B/
\RX PLJKW YLHZ DOO WKH DWWULEXWHUHRRW® LARQV KLBLQ J ¥RKHFHRR PRRY
YLVXDOL]DWLRQ SDQH WR DGMXVW DNWBPVSPH IR | WRK M HFR Q O/ ® QWK HRWDIVP k¥l
DWWULEXWH UHODWLRQVKLSV YR® 2WKHQQEHP HHW VWRH DY WIBIL EXMSHHAQ B 8@1W
<RX FDQ HDVLO\ QDYLJDWH W& WKGHDWRID URH MQKWHYIHWVDIOE | DOVWEKRHF KDLLF NJLI
KRUL]JRQWDO VFUROOEDU DQG XVLOQUJWKH ORFDWRU ZLQGRZ DV VKRZQ |

)LIXUH

6ZLWFK EDFN WR WKH 'LPHQVLRQ 6WREAWXQE WDYH YWHUH (G LW BOEWAIROQO U
)LIXUH



%YURZVLQJ WKH 'LPHQVI

$IWHU VXFFHVVIXOO\ GHILQLQJ WK H HIP @ H\WR BIOD ZKIRXGIGP BQN HRQR \RKHDW KB [
RXW KRZ \RX FDQ YLHZ WKH PHPEHSYRLRWWKKHGGPPOYYRRQ KD WEHWQ GHY
,QGHHG WKHUH KDV EHHQ QR LQWHVDYV6HRY LFHNV K\ MVK H 7IRQ V MWHD Q/FKHHIPNAIPE D6
QHHGY WR UHFHLYH WKH GHWDLOV RHUWSHRGS IHRHDIVHAR QD Q\GK W IRV DUQ\E X O/HHY/H
7KH $QDO\VLV 6HUYLFHV WRROV FRRMDQVENYWEH WR PMKHY LR VW 3QEH / RIFU
LQGXVWU\ VWDQGDUG 6LPSOH 2EWHIRN; G F BIS\3\D I3ALRWLRKR QU B 21$ B PHFELDY R UQ
DQG 'DWD OLQLQJ 7KH ;0/$ VSHFEWERW®W YR Q[ HFXIWGHYQ\® Z'R VIKRY H UH & K L FIK HY
WKH KRVW LQVWDQFH 7KH ([HFXWHHDQG SNVERFHWHNQFWKBWVGW DGR $EKY
6HUYLFHV FDQ SHUIRUP 2QH RI WX®FSVILIRIP HW WK\H IR WKDHQ GHW M QMY WRRH YD Q-
WR VXSSRUWLQJ WKH IXQFWLRQDOLW)\ GMVILYHEGH UYLWHKW VO/SS\RSUNFY | HIFD WK
VDPSOH ([HFXWH UHTXHVW VHQW WRLRQ 0¥ WDQFH RI $QDO\VLV 6HUYLFHV
([HEXWH [POQV XUQ VFKHPDV PLFURVRIWIFRP [PO DQDO\
&RPPDQG!
BWDWHPHQW!
6(/(&7 OHDVXUHV 0(0% (56 21 &2/8016 )RIDXABG YRIUNV ': @
BWDWHPHQW!
&RPPDQG!
3URSHUWLHV!
BURSHUW\/LVW!
&DWDORJ!$QDO\WLVEHUYLFHVOXOWLGURBQV BRQIDIRIMW
JRUPDW!OXOWLGLPHQVLRQDO )RUPDW!
$[LV)RUPDW!&OXVWHU)RUPDW $[LV)RUPDW!
BURSHUW\/LVW!
3URSHUWLHV!
([HEXWH!

,Q WKH SUHFHGLQJ ;0/$ D UHTXHVW LTWKHHQWS MFR | HH&H BWW KE Q@ RVIKGIG
$QDO\VLVBHUYLFHVOXOWLGLPHQWHRQD OZKRZRU UB @ XFKDMWAD QR JW KKHT M NT G HE H
UHVXOWVY UHWXUQHG WR WKH FOLHQW YLD ;0/$

6HYHUDO GLIIHUHQW FRPPDQGV FRRFXY LEDWYHH W R6 R\PKIH R QU O MV E RPEIRUR R
BWDWHPHQW 7KHVH FRPPDQGV FKIHUHQWHKG VW WXFHWRRAP RQ ® E (DHRKEHZ B 6 0
VHW Rl SURSHUWLHV 7KH GHILQVUWHA E R FRFACD @ 6 M HFW N ULUWH G ARRPS\D ' B R/D



2WKHU FRPPDQGV ZRUN ZLWK GDW D KRKBIW RPRDRGWHDGH B HHQUG H G QUIRBHD V'
FRPPDQGV <RX OHDUQ VRPH RI WKH '0/ M®®\VL\FRAHRDQEMVXVBGYDQLR XV
H[DPSOHV )RU DQ LQ GHSWK XQGHUVWDHGHLYKXRI$QDOQGE V' /6ARFRBRG \GR F X
<RX PLJKW UHFDOO WKDW \RX ®HOMR\G GP WEWLR@DO\AVXW KK D IOF B Y RM HDF /L
66'7 SDFNDJHV WKH GHVLJQ FKDQUBWQ | RU B DWHIRE L\ VWIKGIGS WIRMIGNSVRILKHP W
ZDQW WR VHH WKH FRQWHQWYV RI VRKGERGWAKHYVLARQ QR KXGK DNRH GFHISTDRW H\G KA
6HUYLFHV :KHQ \RX GHSOR\ WKH SURMHFWUW® V0 K$ BHTDXH VW EHLHY VFHHMWY |
5HTXHVW D OLVW RI WKH G DWW R DA/HW H U RIPQ$Q DIOWKLY GBI W DIEFDRMA BOIWIH]

RQ WKH LQVWDQFH 7KH SURMHFWDQ MPKH\ BB W BEDB VY H H® ZH 0 66 TH VRG-SR D
IRU WKH GDWDEDVH EDVHG RQ ZKHW RBUWKKHV G DWHE DX B VIHGBU R Q GWHKUAR G
66'7 WKHQ VHQGV HLWKHU WKH HQWQ UR XGHBEWQRWHRW RU DR W\K K HWVEXHD!
GHSOR\ :H KDYH QRW LQFOXGHGWWHKH; & REQUHHTQMWM V WR IL @ KAHK & Ul R D\® RYRE)IH |
FDQ XVH WKH 64/ 6HUYHU 3URILOHU WR YLHR XWGKHID0Q$WIRI KNX/HHV GV S/H-LQNM |

66'7 WKHQ VHQGYV DQ ;0/$ UHTXHWRXWRPSH RBHDW MX D RE \RHF AR/G L IQWC
WKH VHUYHU WR SURFHVV WKH 'LP *HRJUDSK\ GLPHQVLRQ
%DWFK [POQV KWWS VFKHPDV PLFURVRVWUFRFHDWQDO\MQULQH !
3URFHVV!
7\SH!3URFHVV'HIDXOW 7\SH!
2EMHFW!
'DWDEDVH,'!$QDO\VLVEHUYLFHVO0XOWXGMPH RQWMDEDVH,'!
2EMHFW!
3URFHVV!
% DWFK!

66'7 SHUIRUPV YDOLGDWLRQV WR PDINHPRUWHHEWX U | GLRH QM LRQH GHXIQ Q
VTXLJJO\ OLQHV <RX VDZ DQ H[DKSSOW HRI ZAKKILQ/ \FRDXU BU H D WLHDG WDKHAWRHGUH KLLQHH
UHODWLRQVKLSY EHWZHHQ WKHR KELKDWU BKY WO RY HOW R Q KDZCHEGUIGRIJSHRR & €
LQ YDOLGDWLQJ \RXU GLPHQVLRQ GAYLWQPHW 66HS ®RQEHQ W KHQ BUS B RF & D\Y
$QDO\VLV 6HUYLFHV LQVWDQFH W R HMVERFEBG WHR KIRZ\ W KHH Y H Q YWH.ID OWHKRIXN\GHED
SURFHVV

'"HSOR\ WKH $QDO\VLVBHUYLFHV 0 X\ WK L\ REKQ V@ QO\O/X/WERHULYDLG FHVUNRKDHA W T
ULJKW FOLFNLQJ WKH SURMHFGRZQD W& H BRERWLAQ® 'H{S ORU HAB'Z L IFW/VWIH R SWK
6HUYLFHV LQVWDQFH 'HSOR\PHQW ZOBOPHQW 300 IYB K\AD @IYOHER Z QV WRKZQ' H Q

)LIXUH

66'7 UHSRUWYV DOO WKH ZDUQLQIV IDRB8 WHKHRIQYD OGWHIQW G HILHYG FEHV 6/ QAM\Q B
VKRZQLU®UH

)LIXUH



7KH ILUVW ZDUQLOQXVHEKRE @ QQH[DPSOH RI WKH %HVW BQWERQRABVHDDI
KLIJKOLJKWV FRPPRQ YLRODW LR @\O RV LEH&MW SLLFBRAWW FHWP \K B D VK VMR YR D O
RI WKHVH ZDUQLQJV VKRZQ E\ 66'G BIHKMW CE B WFK M LIRMWX ORX R ID & BLOIRHU YR H''
+HQFH 66'7 VXSSRUWYV D ZDUQLQRX @DUD GWWXEMWKX @ B URQ LOKNVFKRU WV\SSHHFE LLIEF
I[URP UHDSSHDULQJ LQ IXWXUH GHE GRRQRHQ WA HKHQVWR X WDKYLBDOV WR W KBl
<RX FDQQRW GLVPLVV D ZDUQLQIUYHBERVWEGWED QFKH B0 RG\YR VRS MOR B’ W
ZDUQLQJ \RX FDQ VHH WKDW WKH [AD UQ QK H DIQUQ/RW ZBH) GILY P IVHSHRBON M @
E\ WKH HUURUV WKDW IDLO WKHHOGMBRHRMPKQWLELPRIVLRQDO VKW BXWD &/ K
BUDFWLFHV ZDUQLQJ IHDWXUH LQ &KDSWHU
7KH $QDO\VLV 6HUYLFHV LQVWDQFH )ZDXOH QUQ GDRDQLBY W KD KR ZZK ILQH S
GXSOLFDWH DWWULEXWH NH\ YDIQIXHYGZFDW H\G MOR\DIWL WK H UKL D UBDP & O WK 5
UDLVHG EHFDXVH \RX KDYH GHILQHOGW\Q G LEXDWUH QW6 BW LIR @ QKLY FE BBV@OHNHHD
1DPH DWWULEXWH 7KH $QDO\V LW KoBW YW KHIW H @WW D\DHFYH UG 0Q QLA HKEBH@GV FD
ZKLFK 6WDWH 3URYLQFH 1DPH KIOVFWHM UHODRX. REMKLWWR HL WS HRDECPH L
WKDW &LW\ QDPHV DUH QRW XQLTXH6HRO LD BS SRHDMRIQQ BHPRH.WYHRQ ®DG
RI WKH $GYHQWXUH:RUNV': GDWDEDWN LQ\O¥EQWHK HUBDHQDBVV WK H HHUMER U6 WIE
(QJLQH ~ 'XH WR WKLV HUURU W KBLOYDWKH. 8 BRENV ¥ HY JLR VIKBIRRYLON \WIKIH W
GLPHQVLRQ DQG WKH GHSOR\PHQW IDLOV
7R FRUUHFW WKLV LVVXH \RX QHMG YR PON H DX URIXHOFE G RWWIONAA INVH \E \ |
WKDW PDNHV HDFK FLW\ XQLTXH DRBQXNMH WWKIHVE&N W\ DW W K HE X MAH FRB/Q.\W iU
XQLTXHO\ LGHQWLI\ D &LW\ DWW X DEKHV W K H) WHIKR Q B OIDRZU R D FAWBHGE BRILD\E
WKDW XQLTXHO\ LGHQWLI\ DOO MHRERBRW RIQW KRN HE \DW KVHF\EBKOWHHW WQKRDHAGD M
WKH 6WDWH 3URYLQFH 1DPH WR ZKRPS RWLWHORKUIVRU KMKH I RUWM\ WM QGE
B3URYLQFH &RGH )ROORZ WKHVH VWHSV WRERMMNH WKH &LW\ DWWULEXWH K
2SHQ WKH 'LP *HRJUDSK\ GLPHQVLRQ LQ W/HH '& PWQ® \DVRW UHE X WOHH UQ DI

,Q WKH 3URSHUWLHYV SDQH ORFDRQI& W®&HFNH V&R XFOIIMI SWHRSMHBRMR B KR Z
&ROXPQV VHOHFWLRQ GLDORJ

)LIXUH



,Q WKH .H\ &ROXPQV VHOHFWLRQ REG&BORR WK Q\LK/AV 6"V D.\W H RURRIKHIRIE\E |
2.

)LIXUH

%\ GHIDXOW WKH 'LPHQVLRQ :L]DU® KH/ HIWH\WARO KR Q XIRQY QVIKPHH DWW UQE %
DXWRPDWLFDOO\ LQIHUV WKH VDPHVRROKPQXW®R XEWHHE KHRQ® PHS OO XP RH
‘KHQHYHU \RX GHILQH D FRPSRVLW & DWH\ FROX 3 HRB UWRKE HDMOW UD E X W H
6HUYLFHV LQVWDQFH GR QRW NQRZ ZKLFK RIV\M&HDFRW & R \QMPH NFIRVOKR QXI



,Q WKH 1DPH&ROXPQ SURSHUW\WLFRUWW KHH&IOWN S \DWWW RER 8VHHQ RV KWWK RIZk
)LIXUH DQG VHOHFW &LW\ DV WKH VRXIUEPHWIR U&W KHNQD.PH RI WKH &LW\ D

)LIXUH

7KH 'LP*HRJUDSK\ WDEOH LQ WKH GDWB $RXWHODFRGHFR QW DR R W &K ¥ Q@
WR PDNH WKH 3RVWDO &RGH DWWULEXWH PHPEHUV XQLTXH

6HOHFW WKH 3RVWDO &RGH DWW UWBXIWNHXWHWV K D'QRHQVLRQ "HVLJQHU
,Q WKH 3URSHUWLHY SDQH ORFDWH WHKH .HOOR O X AP WRURS HQ WWK HD QIS

&KDQJH WKH NH\ FROXPQV IRU W K5 BRW WHD 6 V&R H 3 [)\R WLLQLFEHQRIEG KV R& LY
WKH GDWD VRXUFH &OLFN 2.

&KDQJH WKH 1DPH&ROXPQ SURSHUW\ E\DP8RRNDXPOWKIR H & 0 WS VLIHV VOKIHV
,Q WKH 1DPH &ROXPQ GLDORJ VHW WKH 1R0HRRQAXPQ SURSHUW\ WR 3t
'"HSOR\ WKH $QDO\VLV6HUYLFHVO0 X®WLRs WKHD ¥ Q R Q DOLAX WHRUYLIDFGH \G . WY D

7KH $QDO\VLV6HUYLFHVOXOWLGLPHQNMHRQAQORDOW KEWHISBOR \G/D W REZDW K DR X R
GDWDEDVH \RX FDQ EURZVH WKHGGPNDV LR WKNZLW EFKRQU DMK \W KH '#AVIRIL
VKRZQLU®MUH 7R GLVSOD\ WKH GDWD LQ WKH EWRRZYWHWU U 66 X HWRMQWG W R HUHHW
KLHUDUFKLHY DQG OHYHOV DY DIDAD B QHT XKRHW WIKWH \CHEW QW RRW K H L QBKDPM URE)
0'; TXHU\ IROORZYV

)LIXUH



6HOHFW +HDG >'LP *HRJUDSK\@ >*HRJUD ®SKWRE HHYHOV RQ
IURP > 'LP *HRJUDSK\@

%HFDXVH \RX KDYH VRPH IDPLOLDULGHFZISWKWHG PRY WLRKW KIB YRS U X QKA
UHTXHVW WKH ILUVW PHPEHDY KI\URPHWYBIK\ R Q WK *'H R JUH B 5 B DFSCKD X& IH
> 'LP *HRJUDSK\@ ,Q JHEHUDOXDE VWKRXOG FRQWDLQ D FXEIWRPEOBX\EKXW
GLPHQVLRQ QDPH VR KRZ GRHV WKLV:RHQTRHIULPHRWYNR @HLWHRU KBRE H GV KW KYH
WKH GLPHQVLRQ DV D RAXEHU\7&LF HRAO.@RWY WK VP WHU QDW®\ DJ M § Q BIYH GW R IBQ
DWWULEXWH YDOXHV 7KH GLPHQVLERQD®W K\D6HU ¥ UFHDWOK® \B I/ GS. B H QA/®R FDQX
GLPHQVLRQ %HFDXVH HDFK GDW DE D VAX BH P WL RED QVEB R R H UG HRSH @ MNRUQE
EHIRUH WKH GLPHQVLRQ QDPH 7KLV LV>H[PFYWHRIZBOWA ®RX VHH LQ WKH TXF

7KH KLHUDUFK\ ILUVW VKRZQ LQ VRKA GLHPFHQM RY FFUWHRYWHG XV HDKKL\P U BF
FKRRVH WR EURZVH DQ\ RI WKH YX\HIF KILHW D QFB LGP RQ VR \R @/ & L EXYQHHKWMEIQJ
7KLV OLVW FRQWDLQV WKH GLPHEV LR \DWWHLL KX W DKLU Bl V BIKRLGIOR/AELE K 1O
D GLPHQVLRQ KDV D OHYHQ FOOOHRX WEKQ $68 WHHHPOQQHYHO IR U QWK B HY¥
WRSPRVW OHYHO RI PRVW KLHUDAHAKWBYQ FWVHYQ ERXUHRABR YFIGD QQHKW @ HL (
$O0O0HPEHULIDPH SURSHUW\ RI WWKH W RHBDO® KW K,V ORDNHOV % B QW KEHH ADXE/OH
KLHUDUFK\ ,I D KLHUDUFK\ GRHYV POIREHER/QRDWE HVW IR $PORV &/H ® H B OGN SL
'"HVLJQHU V %URZVHU SDJH

$VVXPH \RX ZDQW WR FKDQJH WK *GIRB H DRS KW KH HSOIDU B K Y MR BIOW & KR WKL
GR WKLV

*R WR WKH 'LPHQVLRQ 6WUXFWXUH SDJH RI WKH 'LPHQVLRQ 'HVLJQHU
6HOHFW WKH *HRJUDSK\ KLHUDUFK\ LQ WKH +LHUDUFKLHV SDQH

7KH BURSHUWLHV ZLQGRZ QRZ VKRIZHWUDOBKW KHK B URGWHW WLHR/S R U WK3 &
QR YDOXH $GG D YDOXH E\ HOWHULQJ 0 RIRK@MOUHIPHEH U @ DWLK M DM HY W REZR

)LIXUH



'"HSOR\ WKH SURMHFW

$IWHU VXFFHVVIXO GHSOR\PHQW WMIDLRWFXU HJ B W K\M R LW K& V% R Q Z6/ HKUH
'LPHQVLRQ %URZVHU WR FOLFN 5HFR Q QK \WHWRQWQHH W KOH. @D W HVW FKDQ.

<RX FDQ QRZ VHH WKDW WKH $OXKOKDMOFRD QUKIE “MR JUDS &R JOOBMIIWKR | DY
VKRZV WKH $00 &RXQWULHY OHYHO H[S ID}GTH® WR VKRZ WKH PHPEHUV LQ \

)LIXUH

:KHQ \RX H[SDQG WKH $00 &RXQW UXHIW \OHY WG QWKW R RDIOR 2 IQ@BDWWLL\H B H UA
LQ WKH QH[W OHYHO
7+ 0(0% (5 > OHDVXUHV@ > 'LP%URZVH/HYHO.H\ @ $6



>'LP *HRJUDSK\@ >*HRJUDSK\@ FXUUHQWIFWPEHU SOURJHUWL

6(/(&7 ~ >SOHDVXUHV@ > 'LP%URZVH/HYHO.H\ @ " 21

+HDG >'LP *HRJUDSK\@ >*HRJUDSK\@ >$O0KLQBXGWULHV @1&
)520 > 'LP *HRJUDSK\@

&(/1 3523(57,(6 9$/8(

7KH JRDO RI WKH 0'; TXHU\ LV W R/ KBW WIUHY AKDLOG WHKQH RPHW K R UBVCKOH &R X DX
ZDV VHQW WR UHWULHYH PHPEHHMSL QX QAWH A Q VWRK IU\H T WHIW F W VM K HMIXR.R X © V
ILUVW FKLOGUHQ 7KLV TXHU\ ADOEBHG MV HV BD'Q PX%QRE YA iG/ PHHEXKEK @V
WKH 0'; TXHU\ 7KH FDOFXODWHG PHDVWBL HYSHWHWKLER @ H\Q RW KMK/H TBOHWU |
BURSHUWIXHMFWLRQ 7KLV IXQFWLRQ UHW X UWQW\ W B HFLDOKG RY W IKH PIHPEWM U
TXHU\ WKH YDOXH UHTXHVWHG LV WX HRSHAURM\ WHIH KWW HQW WEREHU DVKW
PHPEHU LV D FRPSRVLWH NH\ RQORIWKHKHIERPS RFROXP Q HF ZQ X PQE WM SUHW IULE
LQVWHDG RI 3NH\ ~ DQG WKH NH\ ZHWXHW QHERPBRYGWEH NHRO @/ KH YDOXH UHW

2WKHU SDUDPHWHUV W KIUR FHQWERHOE WIBBGDWRASKH 21RU WKH QDPH RI D
RU UHODWHG DWWULBBWH .(ZK D @SBR SSHUWHL HIOMOH® VLF P HP EHE DXWRIS BO W
KLHUDUFKLHV ZLOO KDYH WKHP WHaH R S A B QIGHRAWX RIQOW REBWLIHRDQ DGR DQG V
LV<3(' ,| WERSHUWIXQFWLRQ LV FDOOHG ZLWKRXW WUHHWXHFRQ GV IS W/DWPBIMC
SURSHUW)\ ,I| WKH VHFRQE DDVYXMPIBQWR WKH IXQFW LRHG YWD OX-HVRIUWY K HVUKHIT
WKH GDWD W\SH GHILQHG LQ WKHKY BB WLV WKD B B HRDW KH NHO R WKLV DW
3URSHUWIDHQMFWLRQ UHWXUQV WKH NH\ DV DMEH3QVSIDIHLP WD ENKH 71IS LR R O\0S
SDUDPHWHU LV XVHIXO LI \RX ZBQW\WMP XH WK HLONMWIUGYKE HBERXO\RY BN
NH\ RI WKH *HRJUDSK\ KLHUDUFKWLW P @ HI® \R 8 DN UWIKGIGF KIL DREXU B QR R PXYRHONMW
IXQFWLRQ DORQJ ZLWK WKH VW UR QJEHWQSHEH BVOHRX @B(WSFIAAR BB WKKUH W K D)

7KH 'LPHQVLRQ %URZVHU VHQGV WKH SQAWRENGGEQUYLEHVXMHUYHR BRIE RQ
SRSXODWH WKH VHFRQG OHYHOLR{UMKH KLHUDUFK\ DV VKRZQ LQ

KHQ \RX GHILQHG DQ DWWULEXW 8 WRI'DIDQWFIHR QIVAKH. D @ & V&Z WH D W YWH [6RXONA
VHW PHPEHU SURSHUWLHV IR WH WHKRWHH TPW RELHE YSW R'$ HURKL A DQLURHWKHH ' BDH ¢
\RX FDQ HLWKHU FOLFN WKH 0HP BHW GUIRRSH UNWLLEY HAX %W R DV HQ W IRIR ORED
OHPEHU 3URSHUWLHVY IURP WKH 'LPWQ W.IRIMWP KQRX DBOGL DG R JDIE\BHAL E K MSHWV |
UHODWLRQVKLSY 6HOHFW WKH DWW R LEW WM 8QROVIMKF & RDDPW UD G B J& R\E 5 HS
KDYH VHOHFWHG DUH QRZ VKRZQ LQ WKHXWAHQVLRQ %URZVHU DV VKRZQ L

)LIXUH



([SPQG WKH PHPEHUV RI 8QLWHG SSWREBWHKIW MHR/ \RHHWW K HOWBREHU D®E RH
SURSHUWLHYV RI D PHPEHU DUH IDDY R 'YUHWHUM Y)HRG H[WKSW K H ZKHE LRV HYD Q
WKH IROORZLQJ 0'; TXHU\ LV VHQW WR WKH VHUYHU

7+ 0(0% (5 > OHDVXUHV@ > 'LP%URZVH/HYHO.H\ @ $6

>'LP *HRJUDSK\@ >*HRJUDSK\@ FXUUHQWPRNPBRHY SURSHUW

0(0%(5 >OHDVXUHV@ > 'LP%URZVH/HYHO.H\ @ $6

>'LP *HRJUDSK\@ >*HRJUDSK\@ FXUUHQWPNPBRHY SURSHUW

6(/(&7 ~ >SOHDVXUHV@ > 'LP%URZVH/HYHO.H\ @

>SOHDVXUHV@ > 'LP%URZVH/HYHO.H\ @ 21

+HDG >'LP *HRJUDSK\@ >*HRJUDSK\@ >6WDSODEDRDI@ BH@OGUHQ
21

)520 > 'LP *HRJUDSK\@

&(/1 3523(57,(6 9$/8(

6LPLODU WR WKH 0'; TXHU\ \RX D®BORHPE HDW B LHVUKW B QJH \@ H ¥ H DS O IE D\P
PHPEHUV 7KH &LW\ DWWULEXWHN IMFPHPIHHH 3.V RGHW WL HAA BW Bl CBRIRH Z& MK\ W
FRPSRVLWH NH\ &LW\ DQG 6WDWHTXURY LBV H DRARFCKHD DN MU PNV BEXABR B X V € J
WKH SUHFHGLQJ TXHU\

6RUWLQJ OHPEHUV RI D .

OHPEHUV RI D OHYHO DUH WKH WHPENHV RS WHKHD \B WOW ¥ HEDX VW RIUWHEDDP K @K Q V
*HRJUDSK\ KLHUDUFK\ DUH DFW X X@Q\ (@ BGLRKPERXYWU\ VWKHLBW W D PEK RTK
"LPHQVLRQ 'HVLJQHU %URZVHU LKH VOO W R [VW R M VFRRLOW B\G AN W K @ RAWWRQ K
FROXPQ IRU WKH GHVFULSWLYH QD FFHR ORRQRRIHWARHD YWHE GHK DIR X VFIDRDR X PNIH W
WKH QDPH RI WKH DWWULEXWH DQG WKH NHEXWEBXPQ WR VRUW WKH PHPEH



(DFK DWWULEXWH LQ D GLPHQV L RR® XPY VWKHG WLDR BEFRCAUQN [7HWH . HA &R O X\
WKH FROXPQV WKDW DUH XVHG IRU DFRHBROXP @ KM RMPBHLIRU WEG IRHB EH D
'LPHQVLRQ :L]DUG DQG WKH 'LPHQVLR® SHYRSGHW VAWH®Y KHD . BVRR O XEXW H Q
VHW WKH 1DPH&ROXPQ SURSHUW\ | B 1D@BIRRCNP G@HS Y RSHW W H WX UHIW
PHPEHU V GHVFULSWLYH QDPH LQ UHVSRQVH WR FOLHQW UHTXHVWV

7KH .H\&ROXPQV SURSHUW\ RI WKH (QWOLY KE & RHHQ MVU V 15 W J IWRRQ EIHD VHUY FERX
(QJOLVK&RXQWU\5HJLRQ1IDPH 7KHUHRVHQZWKE \RPXHQVHR OV Bl REVIEU @K
WKHPVHOYHV 7KH 'LP *HRJUDSK\ G ERKQ@WLER\Q 5% DLERIH &RIBHR DKVDW UL E KXW R | 2
FRXQWULHV WR EH EDVHG RQ WKH &RXQWWKHEHIQP@ HVR EH FRIDXAQ JL QAKM
SURSHUWLHY DSSURSULDWHO\ 7KHKRZOWRZGRJIJWMKHUYFLVH GHPRQVWUDWH

,Q WKH $SWWULEXWHV SDQH VIBEHFW K& QOLY KWKRIXDUARB\HEHN L R @ S RKHHU

FOLFN WKH (OOLSVLV EXWWRQ 7KLVKRSHQJY D/DOH W IOH H REOXPD LCIHIDOHR

(QJOLVK&RXQWU\5HJLRQ1IDPH FROXPQ DQG FOLFN 2.

BHOHFW WKH .H\&ROXPQV S U R SEHUNWY RIQQ G7 KIOW FINF WV IKRIQ (OO KRV KWHV WK
(QJOLVK&RXQWU\5HJLRQIDPH FROXPQLNM FRRWEHDEROE BFHWLRRAX P,QVW B HIOA
WKH .H\ &ROXPQV OLVW 7KH .H\ &R GRNQNLINHGHEWILRN V&K B @R JEXKMRXRDG

)LIXUH

,Q WKH $GYDQFHG VHFWLRQ RI WKWKHURSBNMW IRH VWAL @B G H B BN H Y R BH
7KLV LQVWUXFWY WKH VHUYHU WBWW G HEXW KL \& BXQWIL\EBXWLIR Q% RGH

)LIXUH



'"HSOR\ WKH SURMHFW WR WKH $QDO\VLV 6HUYLFHV LQVWDQFH
'"HSOR\LQJ WKH SURMHFW WR W KHGYQW B H QWH B HFKDIFHHW LG WG Hl &YHIWD
SURFHVVHV WKH GLPHQVLRQ 6ZLWRKWKR WHFR®Q R EWHRSS\ILRIQ DVRG XFSIERDWY
%URZVHU VHOHFW WKH *HRJUDSK\ WIHWVYUKEY QRE RKBGGIHE | WWRK B H ERRHQG.

$8 &$ '( )5 *% DQG 86 IROORZHG E\ WKH 8®HW RZ § RPHP\E H UMW UIFK Y/ IQRZQR
)LIXUH

2SWLPLJLQJ $SWWULEXV

'XULQJ WKH GHVLJQ RI D GLPHQVLRQW\RDQ PRLWKWJI ZEXQWHW FE X @ FQR W HRBH B\ MC
DWWULEXWH SURSHUWLHV HQDEW®WM URX XWWRHF DW R SHX@® WWWHYLW LEQ B LSMU\RBIED |
WR GLVDEOH WKH DWWULEXWHH %R X/ HWQVGQY MEKOLH/ V8 KIIR DRI L\ IRGVFEDKNG HA/\K
LQ DQ\ OHYHO RI D XVHU KLHUDUG KRQ @K IDW MWVRMHP EEXUWSHU RIBG EW \ RN/ QUBIVEEXE
RI WKLV DWWULEXWH FDQQRW EH UHWYQ UHYWGLEY BQVK'H YROXH B X WD WREKPEX



GLVDEOH DQ DWWULEXWH \RX PLIXWSWHHRIUPDIORFHHB HQ WQGLL@ B R Q F\M YUK EQONW
QHHG WR EH VXUH WKDW WKHUH ZLOO EHUQERXIWW XUH QHHG WR VOLFH DQG

$QRWKHU SURSHUW\ $WWULEXWH+HLQHUD Q FIXWW WILEG M HL ¥ LHVUHDI X K | RIMXKP DA
KRZHYHU WKH DWWULEXWH FDQ KIHHXBHEBKD VDD ® HYWH 6 DAL W K LXQV BSSUYRREUH U WH
\RX ZLOO QRW VHH WKLV DWW U ZEHWSHU RGE MUKHL H\P 1$ QW B IQE %W R Z VHHIUMDUWHRK\L
SDUW RI WKH $GYDQFHG JURXS LQ WKIHIBURSHUWLHY ZLQGRZ DV VKRZQ L(

)LIXUH

., \RX ZDQW WR FUHDWH D GLPHQVLRQ W RDMWRRIQ\E X IWGHVKREOD X7
$SWWULEXWH+LHUDUFK\9LVLEOH SUMRM\HUWH @ RR)D OR HVIFRR W DK OL WH®I VR R
PXOWLOHYHO KLHUDUFKLHV (YHQ WKRXJRZVRXQ KD\RKX G DYDEW HGOWIKYH [

'HILQLQJ 7UDQVODWLRQV L

0 \RXU GDWD ZDUHKRXVH LV WR ER XKRIZG WEREDICHIAD URK LRDA  O0HY\WOM KD ®/G
LQ WKRVH FRXQWULHY DUH IDPIRYILIBHZ LR X ZS5LQO\DIO \DV 1L M DM XILY # FHVO SFJG DTW) B
GLPHQVLRQ PHPEHUV LQ PXOWLSOHRGLWMKUWQMD W X X DIHW K D WH\ R X QGHR. @R
ODQJXDJH \RX ZDQW WR VXSSRUW LI W KHKRIQ®mD QGIXIDHK HRQ FMKLHQ Gl B QY DPWOLR®@ P
EH XVHG \RX QHHG RQO\ KDYH FROXRKDW LBR®Y WD LLLH &/IXWM L\R @ D Q VEIDWIH BN\RHH
GLPHQVLRQ ZKRVH YDOXHV \RX ZRXOG OLNH WR DSSHDU LQ WKH ZDQWHG C
YRU H[DPSOH WKH 'LP *HRJUDSK\SWQEDK &KPXQWIR SRIDRRQYDBH DQG )UH
FRQWDLQ WKH WUDQVODWHG QDPEHNUR I RW KWK ARCQRD LMK \& RWKDMWU B BIRIPGIRZ
GHVFULEH KRZ WR FUHDWH QHZ WUDQVODWLRQV IRU WKRVH ODQJXDJHV
6ZLWFK WR WKH 7UDQVODWLRQV SDJH LQ WKH 'LPHQVLRQ 'HVLJQHU

&OLFN WKH 1HZ 7UDQVODWLRQ)WRRP®EDW AXRRWRQ HZV7VRRXYQDWLRQ
FUHDWH D QHZ WUDQVODWLRQ DQG HKERIVGIRD DHQBOWM 7KH 6HOHFW /D

)LIXUH



BHOHFW WKH ODQJXDJH JUHQFK )UDQFH DQG FOLFN 2.

$ QHZ FROXPQ ZLWK WKH W LW OBIHFWH QWKH FUHID®F HU RV W K16 B G H QK & RO
5HJLRQ 1DPH URZ 7KHQ FOLFN W KHUEJXKWW R QG KRDIWV B § SFHDOUY/ RRIXWQKR Y C
GLDORJ

BHOHFW WKH JUHQFK &RXQWU\ 5HILR®QABDPEVFROMNRQ LAZ\WERMHY B Q @ Grmm)

)LIXUH

5HSHDW VWHSY WKURXJK IRU WKH 6SDQLVK 6SDLQ WUDQVODWLRQ

<RX KDYH QRZ FUHDWHG W UDQV ODVOIDRIYIX D RW W ,IQH D® G QW K RINQ & RS STCSQHBRH
\RX FDQ DOVR FKDQJH WKH PHW D GRW BI[DO BRI DIW LRQ R D BWF W RO HFKID@HY Mt
*HRJUDSK\ KLHUDUFK\ LQ WKH )UHQ FKH D QG 6 SIDIQH. \QO PID\) 1DQD WHH \URRZ R KB\
DQIDLWYV VKREZIXWA IRU JUHQFK DQG 6SDQLVK WUDQVODWLRQV UHVSHFWL)



)LIXUH

<RX KDYH QRZ GHILQHG WUDQVOD® VRDR/ ORQ M R BIH&R PQW UQ JDXW\H BRIEMDNGIC
7R VHH KRZ WKLV PHWDGDWD LQIRUPDW LR.QJ VW \GHRSZAR L QV WH 15 ULRPNHHDRAL RADR?

1H[W WR VHH WKH WUDQVODWLRBK )R D HI FR Pl DWKHG / DIQHEBBEW GUR $i
WRROEDU DVJ¥YKRZEHOBFW WKH *HRJUDSK\ KLHUDUFK\RR G® GI[8 D) ® O\OK W §
I \RX FOLFN DQ\ RI WKH FRXQW Ul HVH WHIOHL F H3DDG DWW B VKR ZRUI R B RRKQUN R1
DVVRFLDWHG ZLWK YLHZLQJ GLPHREHRYQ KQ HELLD HAKHGIW OHYHDVUHBQG PH

)LIXUH



&S&UHDWLQJ D 6QRZIODNH

$ VQRZIODNH GLPHQVLRQ LV D G IPXHDQWILLIRMHWGKIP\W QLWL R Q HVD BVEHGEH X V BQUQIRIY/I\G |
WDEOHV LQ WKH GDWD VRXUFH BWYREHMQWERUPDREHVE B\R 2R BEOKV]W DEGH
UHPRYH UHGXQGDQF\ DQG DUH RS WRVRL]GGW R B DI THMLK/B XEBRBRDVWE U 9 & ROCEH
(GLWIERQGDOSK .LPEDOO $Q@HQWURGXFGVLRQ WR\'RWDEDWHI 6 \GVBHFRQ :HV O+
QRUPDOL]DWLRQ SURFHVV LQ GHWDLO
7KH FROXPQV IURP GLIITHUHQW W DEIMHYVQRU HV ¥ QW ZILQDOIHY & DR/HR NV DREM M WD
XQGHUVWDQG D VQRZIODNH GLPHQVLRRLMW\RR GHHG WHR RG-S\ WX RVHOGE L TR |
KRZ WR DGG WKH WZR WDEOHV
2SHQ WKH $GYHQWXUH :RUNV ': '69 DQG FOIRFQN WIRIS 051G HERRW\M RE M B
,Q WKH $YDLODEOH REMHFWV OLVWSLRORWKHO$EK 5HPRYRGXDW®@HE
'LP3URGXFWB6XEFDWHJRU\ DQG WKHQ WWKH UL ZRWWDEORZE W REWW W RQF® R
7KH '69 '"HVLJQHU LGHQWLILHV QVWH H i GIDW WR @ QHLOS F DFMIH Q & GHHQ VWK RE V L
'"LP3URGXFWB6XEFDWHJRU\ DQG 'LP3URGB%WH\DIWE BRIUY WUIDESKKH\F Q. VGKIMQ. I |
QHFHVVDU\ WDEOHV LQ WKH '69 ZIADK \WNKHA W KGDMQHR® VKRS VF ID® G USHD W M
'"LP3URGXFW 'LP3URGXFW&DWHJIRU\ DQG<RP 3ADRG KEW EXEF B\M 8 RN W B E OF
$QDO\VLVBHUYLFHVOXOWLGLPHQVH FPQDOQR X VOPWID G LPHRMHRY ®DIGY F WAMKKM' It
B3URGXFW GLPHQVLRQ WR PDNH LW D VQRZI|WKMHO®MWW @V LRRS YR WKL \j RHIDFE
,Q WKH BROXWLRQ ([SORUHU GRXEOR RGHRN LWK HQ' WK3HUR.EGKBW LKRIQP HDA

'LWKLQ WKH 'DWD 6RXUFH 9LHZ SDQH FROLWK H Q® WVM\OLHRFQV ' i@ K R ZQHWE QH.\

)LIXUH



,Q WKH 6KRZ 7DEOHV GLDORJ VHQBFWPWHKRGXPW®BREKEW K DRIUHIRUINE (DH,
FOLFN 2.

)LIXUH



<RX QRZ VHH WKH 'LP3URGXFW6XEFDWHORWV\ DBEEH G RBRJ RVGX D& DDIW 61R R UFF
'"HVLIJQHU DVIVKBAQ/ K@ QHZ WDEOHY DGGHG WR WHOS WDLRR KEDVYH 1K DV JK
WKH FROXPQV LQ WKH WDEOHY DUHR@FOXGHG DV DWWULEXWHY RI WKH

)LIXUH



‘UDJ DQG GURS WKH 3URGXFW &DW HURGWX FW 6SREPCPQH IRRIF WEBEOHPI3Q W
SDQH

IDXQFK WKH 1DPH &ROXPQ GLDOR.MVRIWW HKH EXRKE YER WF GIDAM H QR U & R OF
SURSHUW\ LQ WKH 3URSHUWLHV ZLQGRZ

BHOHFW 'LP3URGXFW&DWHJIRU\ DV VDK B LARKGURIG W DE @ Bl W BIQ S UWIKDHRH \DH/C

6HOHFW WKH 3URGXFW 6XEFDWHJRU\ .H\ DWWULEXWH LQ WKH $WWULE

IDXQFK WKH 1DPH &ROXPQ GLDORJ HRUDWNHIBER X FEN 6XOE F N WU RUKKH q
SURSHUW)\ LQ WKH 3URSHUWLHV ZLQGRZ

BHOHFW 'LP3URGXFWG6XEFDW HJR UV DO HWWH(® R UFK3WRE B FHW B)XEF BAK HADK
FOLFN 2.

IDXQFK WKH 1DPH &ROXPQ GLDORJ IRV \BRIGRHPVF WQ JWLKAH LNOH W B W \GRAHEDAW
QH[W WR WKH 1DPH&ROXPQ SURSHUW\ LQ WKH B3URSHUWLHV ZLQGRZ

6HOHFW 'LP3URGXFW DV WKH 6RXUFW WIDHE @R XUFS FROXF® IWREG XBOWARD

&UHDWH D QHZ XVHU KLHUDUFRWUVYLW\K DUHRYGXOR 3 BREPCAWH &EDWH.H\ D
GURSSLQJ WKH DWWULEXWHV WR KK K LHUHWDRKA K3 B R GSXIFQWH SCDQNGH URIQIDHPAL (

5HQDPH WKH 3URGXFW &DWHJRU\ .H\ OHYHO 3URGXFW &DWHJRU\
5HQDPH WKH 3URGXFW 6XEFDWHJRU\ .H\ OHYHO 3URGXFW 6XEFDWHJR!
5HQDPH WKH 3URGXFW OHYHO 3URGXFW 1DPH

J)LIXUHVKRZV WKH 3URGXFW GLPHQVLRQ LMW Bt HEMGQQLRIKK DHMEM H U

)LIXUH



<RX KDYH QRZ VXFFHVVIX0OO\ W UD @QMRR® HBGRWHKH ' DPVRRRZEX B WH GLPKIH P B D
RSHUDWLRQV LQ D VQRZIODNH VBKWRD G VFEKE P DRAL DM QRIXR BD Q Q RAIXIGLLHUIDE
GHILQLQJ PHPEHU SURSHUWLHV :H UHNARBPHQYGFHR XCOHB IORLPWE ¥ L RQDO\7 IXF
3URGXFW VQRZIODNH GLPHQVLRQ

&UHDWLQJ D 7LPH 'LPHQ

$OPRVW HYHU\ GDWD ZDUHKRXVH ZLOB &DRHQY I7R® H BQ PHH ¥ RRSQ R VKIiG 4RIDW
ORQWK :HHN 'DWH +RXU OLQXWH DQGFRQFMRMIE WRKWHWWO B DMV Z<IHDHIK RIX\DH
GLPHQVLRQ DOORZV DQDO\]LQJ EXMLIGRGAV 2GIIRW DH [CFREROM/ GHPAL BD PLW L S8 BR
FRPSDQ\ FRPSDUH WR WKRVH RI WKH SUHYLRXV \HDU RU SUHYLRXV TXDUW

(YHQ WKRXJK LW DSSHDUV WKDW W KHHULRKS\G L PHQNIDREMD K DW LUHI RON BI @\F
YDULHV DQG WKH QXPEHU RI GB\WHDQ D QHDAGEKDLQRIH VDHDFEKS O QD FZIKQ D P H
LGHQWLFDO WR WKH FDOHQGDU \GiD LH UM B8 6 HW KLRX ZWKK W FOHHUYHH O\ H WK KD K WKFDHY €
WLPH LQWHUYDOV B6HYHUDO 0'; |X® BWRE@HKHQ$ QDWHEO WLRY D @D 83 IDIOGI
RQH VXFK IXQFWLRQ ZKLFK \RX OHD U QHQ/ ICRERX \B ULHD V&K IDBWHIE V S HIER 1D 08
PHDVXUHV DUH DJJUHJDWHG DF WOV OWRN XUWRY BLRHIDWRHG XQK EXPAHD\V XU H'
PRUH DERXW VHPL DGGLWLYH PHDVXUHV LQ &KDSWHUV DQG

7KH $QDO\VLV6HUYLFHVOXOWLGLPWQW HR®RLPHWLR Q LPIO S bl &M H PUHD RDIE WK |
&KDSWHU (YHQ WKRXJK WKH G L PR \LIPR® W BIVWEHHIH F UWDGVRHD/ | Q RWAK I\ YZF
$QDO\VLV 6HUYLFHV WR VHH LMHQVLW®H ,QRW K FHI ROW MZ T QB HH BRUMLW H G R+
WKHQ UH FUHDWH LW DV D 7LPN GLP FQWDRVH PRDIPRZ GA R H QM LRWD HIEEQY MKW X |
GDWDEDVH

,Q WKH BROXWLRQ ([SORUHU ULJKW FHFW NHWKMW HP 'DWH GLPHQVLRQ

,Q WKH '"HOHWH REMHFWV DQGRIEQBVLGEDORKE GETHBMNRY \RIXWK® VFR B X
DERXW &XEH GLPHQVLRQV LQ &KDSWHU PH\OIHRFQV 2. WR GHOHWH WKH

IDXQFK WKH 'LPHQVLRQ :L]DUG EWRQVJKR\OEEUFNQQN KHKER ARPWQRQ ([S @K
‘KHQ WKH :HOFRPH VFUHHQ RI WKH 'LPHQVLRQ :L]DUG RSHQV FOLFN 1H[\

,Q WKH 6HOHFW &UHDWLRQ OHWKRG SADLIGJRADE M ZD RORU 6O IVAHND HEA W 8 V H

,Q WKH 6SHFLI\ 6RXUFH ,QIRUPDW MRKH SPIIHQ WHDEHOFHWV | ULRPP DAK I F K GW 101 &
1H[W

,Q WKH 6HOHFW 'LPHQVLRQ $WW URDWXW HV $WWN\HU LIEX W 6 G EWH R WERE DIR
&DOHQGDU 6HPHVWHU &DOHQGDU 4 XIM\UWKHE HWD 20 IVRQWVRKQW K 1DPH DQG



6HW WKH $WWULEXWH 7\SH IRU WKH 'D\ &aRPHRQG RU ERQW R | DWVBDIMKESDN

)LIXUH

JLIXUH



6HW WKH $WWULEXWH 7\SH |RXWWHWH WRH RDLLID\L ® D VK DO BADKHRGY B W/\K REL BV L
FRQWLQXH

6HW WKH QDPH RI WKH GLPHQVLRQVW FEOIRP/ HDW KH DQRH BULRIQ ):ILQD YV G H BF
D 7LPH GLPHQVLRQ XVLQJ WKH 'LPHQVLRQ :L]DUG

&UHDWH D PXOWLOHYHO KLHUDWRXM &DOHQGDU X<BIWH Z4DNOK QNGKCH) 6Bk Y
UHQDPH IURP (QJOLVK ORQWK 1DPH D®GC RO\ORQWHEPH IURP 'D\ 1XPE

6DYH WKH SURMHFW DQG GHSOR\ LW WR WKH $QDO\VLYV 6HUYLFHV LQ\
6ZLWFK WR WKH %YURZVHU SDQH RI WKH 'LP 'DWH GLPHQVLRQ

)LIXUHVKRZV WKH &DOHQGDU 'DWH KLHHBDWRBRWWKDM RBGHUJ RDWRGQGW KRW
FDOHQGDU RUGHU )RU H[DPSOH WHKHDRUGHUVR)IHERKWHKY RD @D\ RDQG 0DI
WKH .H\&ROXPQV 1DPH&ROXPQ DQG 2UCHD%%G SJURSHBOWRLHVKESSURSHEW'
UHODWLRQVKLSY DQG DWWULEXWH NHGWDOXHY DV GHILQHG E\ \RXU EXVLC

)LIXUH



<RX KDYH QRZ VXFFHVVIXOO\ FUHDMDHENDWKRH LELAHQN LR® HQVRXKQ L@ MWD
BWUXFWXUH SDJH Rl WKH GHVLJQHVKBQ GPUHW\LH ZG WPKHD B IURRG HWRX L M R HR WP
LQGLFDWHYV WKDW WKH 'LP 'DWH GLRRQVUR®QLHY BV KH PEHDGLPHQURRKRIQU MWPL HE
GLPHQVLRQ \RX QRWLFH WKDW W K H4 3HWSHLR SHDOW <HDW ¥BOXHYVDV RF KHR @
7\SH SURSHUW\ LV LPSRUW DQW DEH KN XV W KALOL ISQ\R SIHUS\O L ARTRVD B © OQFW KR [
GLPHQVLRQ

&S&UHDWLQJ D 3SDUHQW &KLC

,Q WKH UHDO ZRUOG \RX FRPH DFWREMNWEZHHGIMWRR@IVKLSW DIXE KV K@ DK /IR W/
EHWZHHQ D SDUHQW DQG FKLOG LQ MXDMWQ G B BLLHIH W DRD & DDYGHV R HEYHH D DRW
WKH GDWD ZDUHKRXVLQJ ZRUOG VDAF K3 DUHODW BRQO KL SV PBIQN LRRH OCHETE
UHODWLRQVKLS LV PRGHOHG DV ® KLHUDUFK\ FIX®IONB\ DG BIDH H B Q/FRXE BIVY
PXOWLOHYHO KLHUDUFK\ LV KIR@WHIGL V. QU MWXIHWGE B W D K\ B XINF K H:SUGMN HW KVD KD T
WKH 3DUHQW &KLOG GHVLJQ %RWK RI WKHVH DUH GLVFXVVHG LQ WKLV VH

‘KHQ \RX FUHDWHG WKH *HRJUDSK\ GLPHQNWUR @ H\URK \PH SOW DVDN H RGX\PLGAH
WKH UHODWLRQDO WDEOH 6LPHORU®D\ FIVE HE P PQRIBHIQH G QE\ GUAR] FRBIKR QP H (
WKH (PSOR\HH1DPH FROXPQ LV XVW&H®RK Z\HUH G LY H FGAL UWHHFSARIUWERMRSXROUBN K/HI RIUN
UHODWLRQDO WDEOH 7KH LQWHBWBSWSRU V8 DUH/D DRW R IQH OLDSQ BNR-SMOKRDWW HWIKQ-
UHSRUW WR DQRWKHU PDQDJHU 7KLV LROX®O QVNHY WKKH & LR \* HRW D V3K \ D\ B E¢

,W LV SUREDEO\ UDUH DW \RXU FRRWDBMV EKKDW Hi RBBHZR PHH\D FDUQV VARX H WK R
HPSOR\HH V PDQDJHU FDQ FKDQUJEKHQ DRX WDO W W RLQWRIN HDWWXIDE W ¥ X/FSKH
ZKLFK LV WKH VXP RI VDOHV JHQHULBARRHGV B\ $V & HPAIRY D RHU PR G iH O HEWR\Z)OR KF
GLPHQE¥HRQXVH WKH PDQDJHU RI DQ HPSORDBHOMD@IHE RYW UV RPE\ ER D
YDULDWLRQV LQ BKM DLPURY RVWH' EW RN D WHKRXVEHHURRIONLW 5 DQG WKH OLF
7RROBAHAR\ 0 XHQ/G \DIOO H\

7KH 'LP(PSOR\HH WDEOH LQ WKH $GD\M QBDAH R V' :3 D HB QW LKIKQIDIBI® HD D



3DUHQW(PSOR\HH.H\ FROXPQ WR WKH (PSOBHDG.H\FERDWRAG XRX PKPYOI
$QDO\VVLVBHUYLFHVOXOWLGLPHQVUR QDWW K HDEOX 5K RMDEMS L QR /KIS WRHEI C
'"LP (PSOR\HH GLPHQVLRQ DQG OHDUZLW R ZD WP FRIGI\Y V&H LOD G LKPLHHQUMDLURRK ¥ RXXV
DFWXDOO\ UHILQH QRW FUHDWH WXWWIUMDWISRIR\HH GLPHQVLRQ LQ WKH LC
/IDXQFK WKH 'LPHQVLRQ :L]DUG @V LLRQK W RFOOELHF I LLQ@J WVKKHH 6 R W L R @ \( LSRG
WKH :HOFRPH VFUHHQ RI WKH 'LPHQVLRQ :L]DUG RSHQV XS FOLFN 1H[W

ODNH VXUH WKH 8VH DQ ([LVWLQJ 7DEHPM RSWLRQ LV VHOHFWHG DQG F

,Q WKH 6SHFLI\ BRXUFH ,QIRUPDWH R S\DKH PADHQHW W E'Q P ( PSROR Z K L B HVE
FOLFN 1H[W

2Q WKH 6HOHFW 5HODWHG 7DEOHVLWRUHHWD RKQHRKBRN WRHFN PGOWHYV 7 H
,Q WKH 6HOHFW 'LPHQVLRQ $WWUILBX®HWGLDODHOREIFWHKE WRHEMLRRO XRP @
LQFOXGHG DV DWWULEXWHV 7KH '"ILPHOQRHRQUH]BUW KVHHOBBPWW RR GXIRED \6
NH\ UHODWHG WR WKH SULPDU\NNH\UH®@ DAMKHHG WADRE O\HK R US D LIFRRUH L@EMH ¥ XLLCH |
VKRZV WZR RI WKH DWWULEXWHYV V HORFWHKG ELPWRKSHO R\RHHQ WICRE HLE D KW
'LPHQVLRQ :L]DUG LQ WKLV H[DP SO®@HR \IHHH. WAK W K H\ SOV W Q WE K KMHD GP D '@ &/ W
6DOHV 7THUULWRU\ .H\ ZKLFK LV D IRUHUUQWRU\FR®ERDH WR WKH 'LP6DOF

)LIXUH

6HOHFW DOO WKH FROXPQV RI WKHODQ®G (PSIORN HHHWDEOH DV DWWULEXW

,Q WKH SUHYLHZ SDQH RI WKH RRWEB HWUGD W K(IP S DIFO\HGE GH\D O R/ W U LE
_ LQGLFDWLQJ WKDW $QDO\VLV GG UMGBW LRHW KES HG DV B B U HP(W BEKRG
3DUHQW &KLOG UHODWLRQVKLS GXHWKR WsRH MRLQ ZLWKLQ WKH VDPH W

)LIXUH



&OLFN WKH &DQFHO EXWWRQ EHFDXVYR (RS OR\{® GRWHBW FRIGIDWLQJ DQ

%\ GHIDXOW WKH 'LPHQVLRQ :L]DWEKB HI WQHWL BXVAHS RIRG H @ MOLIH W KARRSS DUHR
WKH 'LPHQVLRQ :L]DUG RU WKH &XEH :L]DUG

'RXEOH FOLFN WKH 'LP (PSOR\HH GLPHRQRSRQ L® W& HVKRION\WH R @ LRKO'RI

7KH SURSHUWLHV RI WKH 3DUH@WW R SORD MWHW KL \D \I W WIUEDEW W H. GGV IQR
)LIXUH

)LIXUH

7KH KLHUDUFK\ GRHVQ W DSSHDKHLQPHIQNW LR UBVEKQHY SBEOQMW I EJFEX



DFWXDOO\ D VSHFLDO W\SH RI RQYWNLE XPXID VLS OB UGKY HOK D VX QFIDIQN\HF &M
KLHUDUFK\ WKDW WKH ZL]DUGEKRKWHD 8/IHGH QW EBVARE HRHQ HW KHK Bl WBAWIML EFK \8 Y
3DUHQW ZKLFK LQGLFDWHV WKDVG WKHYDDWRMULEXWX EMREZVHD WHKQHW 3¢
'LP(PSOR\HH GLPHQVLRQ \RX FDQ VHH WRHY HORILW K B UHERSI A B YHWHK/REZD D (

)LIXUH

7\SLFDOO\ \RX ZRXOG ZDQW WR VWHUVW K HYDWH\D & IWKKIHUHP§ O RRXNGIHE
I1DPH&ROXPQ SURSHUW\ WR VSHFLIKAVEMRZIVMHU WRBWX VYWY WKREZ Q HA\QFR/O
B3DUHQW &KLOG KLHUDUFK\ UHR®PUWKWHH\DD® WIWKLHE X Q/IHR UPDIW KRADK LW KHH D(P
QHHG WR PRGLI\ WKH 1DPH&ROXPQ WMWREBHXWM RIDW KHU(RBIOIRQ HW KIH  HII
(PSOR\HH .H\ DWWULEXWH

&KDQJH WKH 1DPH&ROXPQ S URS HUMWD \RW NDEPEH PGSHORA R H B WHW § U R XM AW
LQVWDQFH

:KHQ \RX EURZVH WKH 3DUHQW &KLOG KIL MAKIHJ KK H U\IRKF K'H N K/RIZ H QRIH W EKHIUD
VKRZQLU®UH

)LIXUH



6 XPPDU\

8VLQJ WKH 'LPHQVLRQ :L]DUG D QR QRON KAHKMH 2L WVDUBNLRQ SR ZQW | BB WGYH\FIHM L)
UHVXOWVY \RX QHHG WR WDNH \RXU OG GRHVQWLLGRIDW L ROQU WKKHDW WAKKDHD 2W KIHO @
GHVWLQDWLRQ RI \RXU GLPHQVLROQQGHWRIX OX\DH QWG] DERXIW LR QW KM KD 5
WKLV ODVW OHJ Rl WKH MRXUGIRZDUR VY QIQWKHVFURS WL WH. HB A Y WKR1 V@R
PLJKW EH REVFXUH WR \RXU HQG XWHR@VBEQSVGWHR RS LPW]W UG E XMV URIE
'"LPHQVLRQ 'HVLJQHU WR FUHDW W HWU D Q & OHLVHIURQ\F Kl RHV WRK HD DGM\R M QEKIR QR |
LQWHUQDWLRQDO FXVWRPHUV

,Q DGGLWLRQ WR OHDUQLQJ DER XV \GLLW H ® Y IGRHB\O R\R)Q D HOXLD I8 G PW K MRS
6HUYLFHV ZKHUH WKH GLPHQVLR®H \GBW RFIW\RPHW K G BW D \HRRQB A D B OR FR
GLPHQVLRQ 7KH FRPPXQLFDWLRQ EH\QDIOKNQLE66H DQICF DY LL\Q \DWDRFFSHOR V/&$i3
FDOOHG ;0/ IRU $QDO\VLV ;0/$ ZXGBKGV(DPOQLPRUNWQWWWBVWLQJ GLPH
UHSUHVHQWHG LQWHUQDOO\ DV FXEH®HQRQBIO®LP IFREHR QOWCH AX E HW BRIGF R



&KDSWHU

&XEH '"HVLJQ

':KDW V LQ WKLY FKDSWHU"

8QGHUVWDQGLQJ WKH %,60 PXOWLGLPHQVLRQDO PRGH

&UHDWLQJ FXEHV ZLWK WKH &XEH :L]DUG

%URZVLQJ FXEHV ZLWK WKH &XEH %URZVHU DQG ([FHO
8QGHUVWDQGLQJ FXEH GLPHQVLRQV DQG GLPHQVLRQ UHODWLRQVKLSV
/HDUQLQJ PHDVXUH DQG OHDVXUH *URXS SURSHUWLHV

&UHDWLQJ FDOFXODWHG PHPEHUV DQG PHDVXUHYV

&UHDWLQJ DQG EURZVLQJ SHUVSHFWLYHV DQG WUDQVODWLRQYV

,Q &KDSWHU \RX OHDUQHG WR FUHRWQH: LG DRIKQ N QRQW RX W HQL QWM KHQ'E PHDKRD'
'"HVLJQHU 'LPHQVLRQV E\ WKHPVBEMWBEVWRJ HQFR W8 RD\D WK M K 8 B SFRWR B QDXE
VOLFH DQG GLFH GDWD WR JDLQQ ®RIZINVRVF U B DMWKL ¥ XFEKH\S WHLLQ URW KOHH & XE HKK
&XEH 'HVLIJQHU <RX OHDUQ WR DG ® FID®MIAXDWW LHR QH/F W RY\-R % D W B BIHQ W GEDURHY
LQ WKH &XEH 'HVLJQHU DQG ([FHO

/KH %,60 OXOWLGLPHQVLR

7R JHQHUDWH SURILWV IRU D EXVLBHWGMRXKVQRBE WRVPADGNRQNE L NDY K WF
PRGHO WDUJHWLQJ WKH ULJKW BRGWXPRUUNRXG DG LRDIUWHW LU RWK KIHR
GHFLVLRQV DQG DFKLHYH WDUJHWHG JKRZGDWIRKD@HEB SRV VQDDORY B BNEL
FRPSHWLWRUV 7KH SKUDVH 3NQRZHOHEGEEXMH SRZ WKHLXYRIWGGV RQ E XWLR H V[
FXUUHQW VDOHV DJDLQVW W KHVHP®MNFHWGIEF VM\DICRQN KHO B FWHIH AB@PBIHB 76>
LQIRUPDWLRQ LV W\SLFDOO\ VWRBURGYWQEMN GROWHERX/GH B RPVXDR QRIK \EI
GHFLVLRQV W\SLFDOO\ GR QRW K DIV\DHD MAK 6 [IDVE DOVLSVU DB D FEHRWW WER HR &AL R
WKHLU XVH 7KHVH GHFLVLRQ P IVNDHW\K DAV SKLFWD @W@\UH B G\ B & HW KEHDEUDH WIRW X
WKDW IDFLOLWDWHYV WKH GHFLVIURHI IP® N GQG DBNWIR FHR W K3H) HBVHHFQ WILEMH PIDRNUH
LQWHOOLJHQFH SURYLGHUV $QDWLYQ \D 6RRIGH 6 HW KHDQ\D EQH & JHRX WERHVGHIS LE}
FRQWHQW WKDW FDQ EH XVHG IRU P DN LOQQHEX WIKQH % X VA KA WAL R Q W H DIOLL\I HPQRR

,Q WKLV VHFWLRQ \RX ZRUN ZLWK W K&, 60X QWWE UP ARN S RGIDY BRIGKW R WW
WDEXODU PRGH

7KH %,60 PXOWLGLPHQVLRQDO PRGH HQDEO\O KRKHW R URJHQH BOW NV RX B
6HUYLFHV EXIIHUV \RX IURP W KK I& LLIQVF ¥ DWDWVANVR R | RRDQDULR XV G DWRIE N® XH.
SURYLGHV \RX ZLWK WKH EHVW RI WKHQJ/$3 PQ G DWHD MW GR DWW DARIND VR W |

JLIXUHVKRZV WKH DUFKLWHFWXUH R SAOKHHP IRQ O\W GGLE® $QWIOR @ DV FPHRGH.® H
PXOWLGLPHQVLRQDO PRGHO KHOS WU HOO WQ W @ DIODGIHWEDWRIX UFRIF ¥ DARLERG W
2 DV ZHOO DV IODW ILOHV LQWRKB XIQEIHOR RGH @ FW K BBV PLHUW RER \DIRQA OQHH ¥
WR YLHZ WKH HQWLUH VFKHPD RI WKH RRWHRI L WVWHKD\S DA KHY HFORY D IQHZ W
E\ $QDO\VLV 6HUYLFHV FDOOHG SHUVSHFWLYHV

)LIXUH



,Q WKH 2/$3 ZRUOG GDWD DQDO\]H® & \GHQ®D XVKDW PVYIRMW HE R LIWE FRR A+
WKH UHVSRQVHV WR 2/$3 TXHULHY D UMZWAISERQG®\ QHW K H QUHH3 B W@ D Q2
WKH UDZ GDWD EXW WKH UHVSRQWHYV RAR WBH URUHEHEBDRI W DO KWPHF KS DARAG
PRGH PHUJHV WKH EHVW RI ERWKGW OH) G/ $3) RQICG H M G-DQAEL R @ B OVZ R VB K WIHRDA
WKH 2/$3 ZRUOG 7KH PXOWLGLPHRWLRRID®\ PSRHAH RALAD G FHR ZILGHK WHK\H 6HHLDYS
FUHDWHV D FDFKH Rl WKH WHIQODW HR QW ®HG® BWID DWLKQDMR COOQ/ R QEDIGM K i \WEHPBIY W
EXLOW $QDO\VLV 6HUYLFHV UHWHKH HYDHV DWAKRIX G PMAD V. UHRFRAQOLDHNUYR@R\MN \F D K
WKH FDFKH LQ UHVSRQVH WR UHOHY¥FBRQ®JH XHU WHK/H SKGI@HHLY ®IVL QV K G D'W DLYWA
QRWLILFDWLRQ DQG DSSURSULDWH XS GDNWHW LIQUN BHEHQW® MRKHFPEFKKHXSE

7KH PXOWLGLPHQVLRQDO PRGH DOWRLS UWRNSLSSRHWWU WRKU RKKLIKK HIQLG KD G R@ §
H[SORLWHG 6XFK FRPSOH[ FDOFXOBWWRQNR &EPXQOBN H[WQ MPKHO U 1§ IHAAHOQ BT
FDOFXODWLRQV DUH GHILQHG RR Q\KHVUINRPW2LRE IO \GTHV DX ¥ B DPMFDHDUIB K @ F M
VORZ FRPSDUHG WR UHVSRQVHV IURP $QDO\VLV 6HUYLFHV

$QDO\VLV 6HUYLFHV QDWLY H®OQ W Q WU R R BIK/ WKRHHQ G IRWHEQ POL VR R Z VO FP L
WR UHWULHYH GDWD IURP $QXGKVDRV GHUOLBBYDREZOHGG VX WHRIR OW R/ B Q B O WH. \
WKH PXOWLGLPHQVLRQDO PRGH VXK RY W N\ WBLHUKI WD) AH. F Q 8 DRMDXWURIDDWY. L2
KHOS VXUIDFH WKH VWDWXV RI \RXU EXBISQURSUGDWID DRWDRQ VLVBIQ EH D

7KH PXOWLGLPHQVLRQDO PRGH SRIRGHOMDYLDQOHMHBL H & B/RIUQWL B U WY RHU R X
WKH UHODWLRQDO ZRUOG 7KH [RELD@ WWH WXROW V DLW RUYPL P X @ W\LIGOIDREHIDWHY K P
DG KRF TXHULHV RQ GDWD IURP KLJKOOHWH® WD JIJEDNJIDW KIS FDOWNDL &/IRP 8 @ WLIRG
7KH PXOWLGLPHQVLRQDO PRGH DOVRVHQDE®HD Q® X KWRD G DWASDD DQ WKKHH HRGREEE
JOREDO PDUNHW



&S&UHDWLQJ D &XEH 8VLQJ WE

&XEHV DUH WKH SULQFLSDO REMHFWWWRIGD ®HIY$ 8 RGO DEW WM FOADGU ERQHS BOL@
OHDV XDWIN WKH IDFW W DE O HDDAX D H/ YRRRH-SWM R RSV FRAERHDV XUHV W\ S LIDIFFOQWO W
DVVRFLDWHG ZLWK WKH VDPH VHWLRH\GLRMQFML® QM R QHS GDOAN LIV RARHKRHX O Y
&KDSWHU LQWURGXFHG \RX WR WKRIX&XHEH PIR]DK G5 H\WQDW® Y VR F KIDISHW & K\ R
UHILQHPHQWY WR \RXU FXEH XVLQJ WKH &XEH '"HVLJQHU
6LPLODU WR WKH 'LPHQVLRQ :L]DUGBRXLXNWG ILDGF I8AKXID/E DWHIIYV F W HHBIWBIOR QR R
H[HUFLVH \RX FRQWLQXH ZLWK W KR @BIIO\W RWAEHDDY 5 FHRWOHFOW LS X. PX-SQ0/DYAKHH
*HRJUDSK\ 'LP (PSOR\HH DQG 'LP 'DMWKGL FFDGIDICR @ @ D WRH V &/HDQMW B RXEH H[
VWLOO WKHUH IURP &KDSWHU |X®Q FRARIPFSEIHN. MQ \ RX QUGHKIH) \&W B i) GE WDKIMG D RQOHD;
VFUDW FK
2SHQ WKH $QDO\VLVEHUYLFHVOXOWR B LeKISM RQ D O 7IXW R K ISIEQY 1S Q\R MM A \
E\ ULJKW FOLFNLQJ LW LQ WKH 6ROXWLRQ ([SORUHU DQG VHOHFWLQJ 'HC

5LJKW FOLFN WKH &XEHV IROGHU DQGXVHRBEWNI1IHZ[ W& XFEM WKH VLIQRZ QRICQ

)LIXUH

2Q WKH 6HOHFW &UHDWLRQ OHWKRGLOBJIB FORBHKIDRP WK N \RSQILWQ B@B
FXEH IURP WDEOHV \RX JHQHUDW H DQHEG KRHQ G B [ M\RW UG Bl WREPSERQYOHD G R
WKH H[LVWLQJ WDEOHV LQ WKH $GYHQW X WH ERIBIGVW R G/DKWD QHWU¥ W H & @
7KH QH[W SDJH RI WKH &XEH :L¥DB® SV D/EIOH \6 FSDHIFW 200H DAKX.W HSHD N B/DH
DQG WKH WDEOHV LQ WKDW '69\ ROR PHDUNX B \J WRKKHS | BRAVM W Bl B 08X DHRUMWWEK,
:L]DUG VFDQ WKH '69 WR GHW HFWJYHKHAV | B RW WRE QR K R ®HFW KMKE SRV H.
OHDVXUH *URXS WDEOHV
7KH &XEH :L]DUG VFDQV WKH '69 QR DBX\W/RIFEDW WHKIHO OD FWH @/HDFEVO VA B K U FFHE
WDEOHV OLVW. JRVHSRZ\QDIEOH WKDW KDV DQ RXW JR L QLIGDHOHD WWDLARAD WKDLES(

)LIXUH



<RX FDQ FKHFN RU XQFKHFN D WXEORHUWRRSLGHEWHI\ 7.LKMH IV ] D URH M YXHV
J)DFW5HVHOOHUG6DOHY DQG 'LRURXEBO®IBE OWHIVE QKW DILURS PHIBDO & B W X BIEDOHR
EHFDXVH WKHUH LV DQ RXWJRLQJLWHOW WIRRNQ XK IHSS IR D LR D ¥ I DHHY JHBLR KI§
'LP5HVHOOHU WDEOH DQG FOLFN 1H[W

2Q WKH 6HOHFW OHDVXUHYV SDOHO WKH BERENXNP.QM UCRF KWREN [BRW HQMELD
RI WKH FXEH JDVXWKRIZKH IKXEH :L]DUG GRHV QRW VKONHRWFR&KPWLEQUD
PHDVXUHY 7KHUH LV D RQH WR RQH HIFRAS MODEBOHHWIXGE @ P HFROXWPI) L@ WK
IRU HDFK IDFW WDEOH LQFOXGMNGXVE WWZAR FXOEM/ WOD WAEHHV ' 69 L\W\RWU RIX@ G W
,QWHUQHW 6DOHYV DQG )DFW 5HFBDQOWHHMOHFOHWRUE B UM HQWHDW M/ HRIR W B XF
WKLV SDJH 8VH WKH GHIDXOW VHOHFWLRQ RQ WKLV SDJH DQG FOLFN 1

)LIXUH



,Q WKH 6HOHFW ([LVWLDRIXUWPHRPKHRIXREI DUHDUG GLVSOD\V OHWGEVW R/IKI
$FFHSW WKH VHOHFWLRQ RI DOO WKH GLPHQVLRQV DQG FOLFN 1H[W

)LIXUH

7KH &XEH :L]DUG DVNV \RX WR VHDBH FN HIRV HEHZUBPPHRY MRIGNM W BHE @F



DOUHDG\ XVHG IRU GLPHOWYURIQAMKLVVLURKRRYY URPWLRQ XVHV WXHR XIBRW DW
GLPHQVLRQV VR XQFKHFN WKH )DFWDOHVH®ICPHHD DR GV R Q GN)KOLAWS [ H D

)LIXUH

2Q WKH ILQDO SDJH RI WKHLE&XEH\RKDEBQ VISRIFQILQVKH QDPH RI WIKH R
PHDVXUH JURXSYVY PHDVXUHV GLPHQ@VISR/GIVW RW \@ H LEXOWH \Q DIPGIGS & I H QDWW
&XEH :L]DUG DQG FOLFN )LQLVK

)LIXUH



7KH &XEH :L]DUG FUHDWHV WKH FXKNWWRQQ YRX FOHDNWWGE H GYGIQWKXE H
'"HVLJQHU DVIVKREQKH &XEH 'HVLIJQHU FRQWDLQMRUPY NS BIG LSLOR HR\S RVUKCDMWL |
FXEH FUHDWHG E\ WKH &XEH :L] DU G6W B¥F@B/HKIDE CBME JSLOHUH QNVWMKAKIRIE & E B H6 W U X
VHH WKUHH SDQHV WKDW VKRZ W KHD WHD §¥RXIWVH 'dLRHZQW DFEE@W V DXQVGH &/ K. 1§ GW ¢
GHOHWLQJ WDEOHV LQ WKH '69 DQG HRRRLIQU D@ HR S FRRXWL ZQ M B LWHKR Q6 K L8
7KH 'LPHQVLRQV SDQH VKRZV WKMN SDEMQRLRK\H WKDW DQIE MXKH VG B/NDR U K\
DQG PHDVXUHV <RX FDQ DGG RU GHOWHVHHEKIEDVEW B X FIVMX® K ISITHI®V 7RG CRI@
GLPHQVLRQV <RX FDQ KDYH PXOWLSQE& JOXE 8 DALP EQWH RELP HEQV HREQ RUNE B WHI
)DFW5HVHOOHUBDOHYV IDFW W IKEOH\P KDWH [ LLPHEDM R RQW K UR XZIKW\D KNGL UX 8 U
ILHOGV +HQFH \RX FDQ VHH WK U H¥XHFYOBMHG DRHD ZURGIY '©RLS LRWHK K "WHRH ¢
'DWH GDWDEDVH GLPHQVLRQ $ GLPHRQWDRQWKKH KJ R®H LRl 'MX\OHV [ZKQ I KG DH B L
SOD\LQJ GLPHQVLRQ <RX OHDUQ PRQW DE RXXW SURDBVS ODDLE J G L WHQ QION K i
+LHUDUFKLHYV DQG $WWULEXWHV RGHDVKZ&HRH\@RX.R{B RQ G HLD F K S50 B BI\Y W LIAR

)LIXUH



6R IDU \RX KDYH FUHDWHG DQ $ QM@ \QLQ/J 6MKN ISFHWH QW DEDRHNAR Q  FKWE HW
$QDO\VLV 6HUYLFHV LQVWDQFH EHLRWKL QRW KA-D @ XEQID R X MDICH GO \R Q/HK
IROORZLQJ ZD\V
YJURP WKH PDLQ PHOQXK6WBOWFWME KEXN.DJ
,Q WKH BROXWLRQ ([SORUHU ULJKWPHQLMAN Q/X®7 XQIRAN VDO 6SHWRNM AR WO & |
5LJKW FOLFN WKH $GYHQWXUH :RUNV2'|URFEHZKLEE FROR VLB B URFWW E|
SURMHFW IROORZHG E\ WKH 3URFHVV GLDORJ WR SURFHVV WKH FXEH
8VH WKH VKRUWFXW NH\ ) WR GHSOR\ DQG SURFHVYV
:KHQ \RX GHSOR\ WKH SURMHFW WR VBE'H $.QHQ00 V LIVQ6 HU $ LIFHTVX HY VW ERIQW
$QDO\VLV 6HUYLFHV VHUYHU VHOMHEWWE H © QD ONVS U RoMIFYW F HAMVESIHRM WY F3
BHUYLFHV RQ \RXU PDFKLQH 7KH REMHFWQ®HRMWLWRR GV DM HG WIK\HR K XKEHW
QDPHG LQVWDQFH \RX QHHG WR FIKPH JHK WX WV B H SEHR LIRH @M RVDH/U FEFW ®H S R
VHUYHU 66'7 VHQGY DQRWKHU UHTXHVW WIR SURFHVV WKH REMHFWV ZLWK

YWURZVLQJ &XEHYV

1RZ WKDW \RX KDYH GHSOR\HG WKH \WXXBH MV R/ DIQVFE D\G RV IWK B HSIXEIF H W VallQr
SDJH \RX FDQ VHH SDQHV RQ WOKHF W HIW H® K DR UH QIDHEALH) J FQ & BRXGW R K QHWX K
UHVXOWV \RX FKRVH RQLWXH{OHIW DV VKRZQ LQ

)LIXUH



7KH $QDO\VLV 6HUYLFHYV &XEH %YURZVHU

,J \RX KDYH XVHG WKH FXEH EURZVHU LQ 8 UHRW. B X & Or BB WLLRFGIVWRK DHAD DAOK
6HUYLFHV LV GLIIHUHQW WKDQ Z KNIV J RX VDK H7X\DMG LW RE M ABIX @8 DQNH
LPSOHPHQWDWLRQ RI SUHYLRXV YHUH RHE/E&RPS RO FQWN ERR 2V& UL WER
XQVXSSRUWHG ,W FDQ QR ORQJHU EH RKEROHGWHR WKGRWKHRDQSURGK® k

7KH $QDO\VLV 6HUYLFHV WHDP KDV LQLSY OHLHY RF HWKGH' :2 T& HXIN H3H WLKIKD 18 Q
DOVR XVHG LQ 5HSRUW %XLOGHU D @® GV KW R3 REZ S0 B PYHRW FIXEGIHE PRV
66'7 %HFDXVH WKH FRPSRQHQW ZDV GHWROHG WHR HEW DKTXQHXV HG1 DIVI QH
H[DPSOH LW HQDEOHV \RX WR FUH BSWH \FIDVO/F ¥ G CONV\W & LP MR bl IEW RVZKVOL\® JDV
DOORZ \RX WR EURZVH LQ WKH WUDG L\EQR Q DROX UFDA FROXP Q G 8 UFARDOX ARQ \[

7KH $QDO\VLV 6HUYLFHV &XEH %URZWHUQD OV ROL @ACLFEH Y | D FEX \K DWRHQ
PDFKLQH DOORZV \RX WR HDVLO\ ODX@RRKQHFWG® G LWHK \IR 8 UYRMSTDE\GIKG [50
WHVWLQJ DQG DQDO\VLV

'KHQ VKRXOG \RX XVH WKH &XEH %URZVKEHYBURZV QDO \PR U DFSORSI
FHUWDLQ IHDWXUHV RI \RXU FXEH WKDMP DOH QR WR K ADL@OW WKR Z& HFN ([R|
ZKLFK \RX OHDUQ DERXW ODWHU LQ WHUW\E AKDSQQH Q J LRXQ ([F I9® K B & LOHE C
VI\VWHP WKDW PDWFKHV WKH WUDQV QDR PRQ X R® (A DRRNG M R VF K HFAR R O\ R
WR WKH $QDO\VLYV 6HUYLFHV VHARFDO M, B HQW 6 M&IE HVUKH DRBU RIS IWIHDAK HW
H[DPSOH WR VKRZ WKH JUHQFK )UDQFHR@WQBRWOR® VRQULRX WRXDG GP R (
3 [RFDOH,GHQWLILHU ,Q WKH &XEH %URZVHU LW V VL®S\OH G CPIDQVUWBIIH R.K
GURS GRZQ RQ WKH WRROEDU

2Q WKH RWKHU KDQG $QDO\]H LQ ([FHO WRPWHMWSRBXRB FXEHWXHVEZE&HQQE
%, FOLHQW VXFK DV ([FHO &KDQFHV[PHEG WRDVRURXALWRK G RXMHDY O DD %

2Q WKH XSSHU OHIW RI WKH &XEH W URX VWHR) \SHDOHF\W RARKGHWRXHEEG HRDDIE D% YA !
FXEH VHOHFWRU LV WKH OHWDGDMHAWSWRH PHONMXUH@DED NV DRE GIRVBIQED R
GUDJ DQG GURS PHDVXUHYV DQG KLHUDURBOWN DUWRID WWKRH DDQHDMOD GDW R HS G QW I



7KH ULJKW VLGH RI WKH &XEH % UK \GHDW DV\ R X HALHQ \R XV R DIQ VIO FH\W ERM H
DUHD WKDW \RX FDQ XVH WR ILOWHWWHKH GOQMW B EHEQH VD DRYO WHRG X \7 Hi AFRF
HTXDO FRQWDLQV LQ QRW LQ EHJQQVHESWHKY WLR@JIA R SEKLD\E LR QLVO VD QG HE
PXOWLGLPHQVLRQDO GDWD

,Q DGGLWLRQ WR WKH EURZVLQJ IXIQFW&'RQBQDW\VRV V8 KH YEXEN % U RZURE
WKH FRQWHQWYV RI \RXU FXEH XVLQY L(PFMX H<R (& DRD QH DIFE R PFSHIDL \E B WWHIRRZD @ «
$QDO\V]H LQ ([FHO LWHP LQ WKH &XEMHRHEY KW MWHDE \RIXWDKUH &DQE W KH \NL FRIIW H)
PXVW KDYH ([FHO LQVWDOOHG RQ WKH PBRRP®R GRDXQ U WH OGRML QFH6' W R H (

6XSSRVH \RX ZDQW WR XVH WKH $QBONKHL®@ WHRHQHWDWXWHV VWRR QR GXFk
FXVWRPHUV DQG WKH PDULWDO WRPVERXGRG WKIRPNHWKNWABBUN QQUYS\H (F M
3LYRW7DEOH FRQQHFWHG WR \RXU HEREH F&OG ENORD BWMRH HLQD BVAKH G Bl WHXOU ERRED
ZLWK D EODQN 3LYRW7DEOH FRQQHFWHG WR \RXU $QDO\VLV 6HUYLFHV FXE

,Q WKH 3LYRW7DEOH )LHOG /LVW X{ISBQGWW KH LPRYIBRFARNG GRQIRBQBHQVLF
B3URPRWLRQ 7\SH DWWULEXWH WR VDEB 5 BEZHME HDWWD UHRX LOH MK \WKNAROU D
([FHO LQ WKLV VHFWLRQ 7KH 683DEHONWU % BRW.DMHAH KD K HWOK H \AW Y WHHPH Q @\
PRUH LQIRUPDWLRQ RQ KRZ WR REWDLQ WEHIUPHW BHRHUOWM B WK I8 KOHFWH. B Q

'"URSSLQJ WKH (QJOLVK 3URPRW LR Q IVE 8§ B VD WHFWLIERQV R | LW WHR 3N X R VIRRIVEH®
IROORZLQJ 0'; TXHU\ WR WKH $QDO\VLV 6HUYLFHV LQVWDQFH

6(/(&7 121 (037< +LHUDUFKL]H

AMULOOGRZQ/HYHO

A>'LP 3URPRWLRQ@ >(QJOLVK 3URPRWLRQ, T&%8 @ &$/@&B @0 % (56

",0(16,21 3523(57,(6 3$5(17B81,48(B1$0( <EB$588(B1$0( 21 &2/8016
)520 >$GYHQWXUH :RUNV ":@ &(// 3523(57,(6 9$/8(

+HUH \RX FDQ VHH WKDW ([FHO RN MK HRD JOK M KF R UR®G RAVH PG UNGBIG RWQV b
0'; IXQFWLRQ ,W GLVSOD\V WKH 5WRZVXEMD R FROCOAV) RYHW K H. G LW R M 7 D/BHOH
PHDVXUH YDOXHV LQ WKH ([FHO FRRWTREOHL G606l VRRE® H @ DWKH BHY D DG ¥
EH WKRVH RI WKH GHIDXOW P HDWXUXDIQRW LW K HERXVE H [ FHIOL BIR H V @RWG B D & WX W
\RX SHUIRUP VRPH DFWLRQ WR LQGEPDSIHEOWXN S QQFUWKE\ TXRUNHHW KB W K/F
URZV 7KLV RZ/BHFEDXWKXVW D VIQRQ\P IRU 3WKH ILUDMEGED[LY ~ ([FHO FRXOG

1H[W GUDJ DQG GURS WKH ODULWBO&EW\WWXNUDM WG HBXMOH W R A3 YR 7¢
/IDEHOV DUHD ([FHO QRZ VHQGV DQFH[$G\G HGZR ' D[HVHBO MKMW LRQ HR LR (C
BURPRWLRQ 7\SH

6(/(&7 121 (037< +LHUDUFKL]H

AMULOOGRZQ/HYHO

A>'LP &XVWRPHU@ >0DULWDO 6WDWXV @(B&®/@G0 (0% (&6
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AMULOOGRZQ/HYHO

A>'LP 3URPRWLRQ@ >(QJOLVK 3URPRWLRQ, 7&%8H @ &$/@B @(0 % (56
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([FHO QRZ GLVSOD\V WKH PHPEHUV Rl ERWK DWWULEXWHV LQ URZV DQG
)LQDOO\ GUDJ DQG GURS WKH 6DORW $PRW-QUID HPW DDA | BRP VW K Hi JALRORS
J)LHOG /LVW ([FHO VHQGV WKH IROOREFHYJLTWHUD QFRI \RXU $QDO\VLV 6HU
6(/(&7 121 (037< +LHUDUFKL]H
AMULOOGRZQ/HYHO
A>'LP &XVWRPHU@ >0DULWDO 6WDWXV @(B&®/@B0 (0% &6

',0(16,21 3523(57,(6 3$5(17B81,48(B1$0( «EB$588{B1$0( 21 &2/8016
121 (037< +LHUDUFKL]H

AMULOOGRZQ/HYHO

A>'LP 3URPRWLRQ@ >(QJOLVK 3URPRWLRQ, T&%8H @ &$/@B @(0 % (56

',0(16,21 3523(57,(6 3$5(17B81,48(B1$0( «EBI588{B1$0( 21 52:6
)520 >$GYHQWXUH :RUNV ":@
+(5( >OHDVXUHV@ >6DOHV $PRXQW®@ &(/$/8%23(57,(6 9

1RWH WKH RQO\ GLIITHUHQFH EHWZHHQ HVIKG & LTWHREY ABIBEK WHK N SSHURHLY LIRQKV WF
WR WKH 9DOXHV ILHOG RI WKH ILHOG GLD/WW LIFXDO DB HRH N QRZN W R DM \ [R\WXNADI



,] \RX KRYHU RYHU D SDUWLFXOO BDFHVE H @V KWK F H3A.¢ RV DIXEHYHIMWYHK B R ¥ D
PHPEHU YDOXHV WKDW FRUUHV)JSBOGHWR WKDW FHOO DV VKRZQ LQ

)LIXUH

&XEH 'LPHQVLRQV

7KH &XEH :L]DUG KHOSV \RX FUHDWH \RRXEUFYEH ®E DB BSW R 8§ B PDW KHG'IBBHOW
UHODWLRQVKLSY EHWZHHQ GLPHQGRRRUWDW®GNVDS QG R B BWDW B E@HPHQVLVRIGH
UHODWLRQVKLSY EHWZHHQ WKH GKPBQWKRQ\X DK G7 R H DWHKQBHIWIURRQASK/D@MNE H
GHILQH ZKLFK GLPHQVLRQV LQ W KH. FX BHPHDY XXHHXMRX VR @O WAH B QIARIGQ \i
FRQWDLQV LQVWDQFHV Rl GDW DE®\GL BH@ Y RR/Q R Q ¥KWKIHH F D B GE YE B YOOGS € B
D FXEH 7KHUH DUH UHODW LR Q VIKQ & WEKHWRZHDAQX D HE X B R XGIWP B QW KROH WY K® B K
W\SHV Rl UHODWLRQVKLSYV EHWZNNQHVKIR KR EH B ZHHO\OL R § W B L@ HRHADK BI VS k
&XEH :L]DUG E\ DGGLQJ D QHZ GLPHQVLRQ

7KH &XEH :L]DUG HVWDEOLVKHYV UXOH WU R QYK LDBQ/G EFWE ZHHG QP WE WL R IGDYE R
WKH '69 <RX PLJKW KDYH WR UHILQH RXKHEKVUBEDW LRNVEVL S ¥REDVBIG RKJ
'LPHQVLRQ 8VDJH WDE RI WKH FXEH MCQWRW®D 8IVDRIK WZLEN AR XV RHM KM K H I LV
FXEH DQG WKH UHODWLRQVKLSVXEHWZHHQ WKHP DV VKRZQ LQ

)LIXUH



7KH FXEH GLPHQVLRQV DQG PHDVXUH RIRPOSN DW K RIAS DRQGHRRAOKKE Q@ U RY
EHWZHHQ WKHP FRUUHVSRQGV WHR WWKH W Q R/ FHIDPW\LRRZ VHW & H AKMPUHLGE\KLVR
UHODWLRQVKLS WR MRLQ

SHODWLRQVKLS 7\SHV

6L[ GLIIHUHQW W\SHV RI UHODVBLRGQNILRY MG HILKKD EXWE HH RN W1 RPDE&C
GDWD PLQLQJ DQGJIYHH\WRXQ¥FHB WRUHH RI WKH VL[ URI@®\DRALISR Q \QIGLLF DV B &V
WH[W UHIHUHQFHG LQGLFDWH@GDEN WKH 1@\ KURKFWHIR Q QR WWKHK BEURDXESV C5GIG
7HUULWRU\ GLPHQVLRQ DQG UHJXWKUWKEGGQRBPMW REG \EX D ZWMWWH ERRGHI UH/OH
7KH IROORZLQJ VHFWLRQV GHVFULEH HDFK UHODWLRQVKLS W\SH

1R SHODWLRQVKLS

&HOOV VKDGHG JUD\ LQGLFDW H) QRKBIH®DPMIQRQRIOL & G(HFLF MDA EHW ZHRWX'\S V K |
GLPHQVLRQ DQG PHDVXUH JURXS , MR HHDUWHKUMHWVHER FRRWEB @Y WAKH UHV X
DQ\ KLHUDUFK\ RI WKDW GLPHQVLRQ DQXUHH QW RPHDVXHKH RHIPVXWKH YE
, JORUHS8QUHODWHG'LPHQVLRQ )DOWKIH VDPH YDOXH IRU HDFK PHFf
, JORUHS8QUHODWHG'LPHQVIRRQ H[DRISOH QR UHODWLRQVKLS HHLGWNH MW
,QWHUQHW 6DOHV PHDVXUH JURXSUFK\RR ELPR ZP/SHO R\KHH *BIQE MUK K LEDNGBHY \§
PHDVXUH YDOXHV IRU HDFK PHPEH WV RRH OOKY BVHW B Y FKUDIUGY AR IO/ DW &
,JJQRUHS8QUHODWHG'LPHRI/MHB® \ 7UX HEHW KMR&XEH :L]DUG DV D GHIDXOWUW®R
PHDVXUH JURXSV DQG PHDVXUHV ODWHU LQ WKLV FKDSWHU

)LIXUH



SHIJIXODU 5SHODWLRQVKLSYV

&HOOV FRUUHVSRQGLQJ WR D VSRI¥SI|EP G IKFDH/QHV DR QD IVQNGU P EOW K UVESLHAH.Q IVHL €
5HIXODU )XUWKHU VXFK DWW ULEWWRKY EDW ZEHH @ WHIGHL G LWH G VM R RQD ORQE E
WKH NH\ DWWULEXWH RI WKH G LPIWV DRIQNDQ B XIMHF OV &6 HIG) DWIOHOEDHR @YX UMWY
JUDQXODULW\ WKDQ WKH NH\ DWW UREZXW HDRG LWK 8 VG RRHQORRG ZKWKQ PRIDYA
GLPHQVLRQ DQG PHDVXUH JURXS KDY BHWHILERNVU DU HOHDM WRHN KLISHK SN
JUDQXODULW\ DWWULEXWH DERYH WK INH F DMWWL B DBXW KIDR \ R XWE B DRHEDS
GLPHQVLRQ WR PDNH VXUH WKH GDW B HHW®D YL RQMKHID \E H\E ZLH/H QIF APE DR
JURXS LV D UHJXODU UHODWLRQVKVERZ®&H QUW Q X CFIHOLAV L DWHNIY LEBXRX 9 J DWEK

)LIXUH

J)DFW 5 HODWLRQVKLSYV

:KHQ D WDEOH LV XVHG DV ERWK O XBFW ORW LRIPHQ\EL R (L VWD\E G H WX ROGR. FA
IDFW UHODWLRQVKLS 7KH UHODKMH RIGIVKOS U \G VRHQ ¥ DRQW E XMKERPRKHOSQ Y
SHUIRUPDQFH IRU D FHUWDLQ FODVV RIIDEWTBHBHBY LRRX @B D&KD 8 RUHH DER

ODQ\ WR 0DQ\ 5HODWLRQVKLSYV

7\SLFDOO\ D RQH WR PDQ\ UHOBWQR QR/® L5Q B[IDV WO¥ VE HPMPHEHQ [R G XU .IXYGD D
RQH UHODWLRQVKLS EHWZHHQ D IDFS/LDIAOD KILPH @V LIRFV PBIR @ B W/ L RROWDKALLS
H[LVWV EHWZHHQ D IDFW DQG D GLARBNURKD?HP RQW WK H [5Q P H @ 0 DEVGL B QAL
LV DVVRFLDWHG ZLWK PXOWLSOHWGER®HQRAL FOQ PR EW B VP DK HUG B D\@ L R QD/AKS
$VVXPH \RX KDYH D IDFW W DE OHOIRW H\GD @/HRV DR G [EFRRHRRNWL RVQK DD B & HU FRRQW DRI
PXOWLSOH ERRNV DQG ERRNV FDQ KWDRY HP RPXIDOV MSKIDHN DXDWVKRW R P,MQ R WD
LQWHUPHGLDWH IDFW WDEOH UHODWGE @ @ R QWHJ ER & ND WDHO 8 V PBIQ ® HROGWIK B
DERXW KRZ WR ZRUN ZLWK PDQ\ WR PDQ\ UHODWLRQVKLSV LQ &KDSWHU

'DWD O0LQLQJ 5HODWLRQVKLSV

'DWD PLQLQJ GLPHQVLRQV DUH DRRWH®GDWIVRR KA\SSH WK HWKH DQILHA & VIH G XV
GLPHQVLRQ FUHDWHG IURP D GDWD PLQLQEPRBHOV <RXQGHDUQ PRUH DERX\

SHIHUHQFHG 5SHODWLRQVKLSV



:KHQ D GLPHQVLRQ LV UHODWHG WGR RHQH/ LREW \GDXWEH M. R B RW B K \D QAKBILKEHH.B W
DQG WKH GLPHQVLRQ DV D UHIKUHQFAHG 'UMGDWHR QAHKLLSL W, RU\ G L R\H G W VRIQ
PHDVXUH JURXS WKURXJK WKH (PSOR\HHK VGHFPHORQ R WKH GEREQNWR QY KIK
UHIHUHQFHG UHODWLRQVKLS XR®HG M WHDOR R HRURDSK \WKIDAH Q R KR LLRQW K
&XEH :L]DUG +RZHYHU WKH &XEH K.MDR GLZBY HQRXWV W B bW HHIQR B WHODWWL R
*HRJUDSK\ GLPHQVLRQ WDEOH WK UR XK &XEKH LL |®IUFG GV GRQRWDEG G W K i QIE
GLPHQVLRQ %HFDXVH WKH UHODWLRQVXLEQEBYG HHIQH WKID VIXRJ HHRIRDDS\K \L G
WKURXJK DQRWKHU GLPHQVLRQ \RX UFHD@DWDLR Q\KOVE EKWIHHY N & HL QLR BBl
JURXSV
YROORZ WKHVH VWHSY WR DGG WKH 'LP *WR DEDIS KK G.RH Q\HI R Q H/QR HGK B HF
7R DGG WKH 'LP *HRJUDSK\ GDWDEKW HFGLPKN @WQL\R & HUR WE WV KXE'R P HQY
&XEH 'LPHQVLRQ)IDKWIKRZQ LQ

)LIXUH

$ GLDORJ VKRZLQJ DOO WKH GLPHQV LR QY LA K HQ6 WAAHIF 8/U W M H F WP O'DHRG
DQG FOLFEN 2.

)LIXUH



7KH &XEH 'HVLIJQHU FDQQRW LGHQWIWWDEXYMWHD WHWR QMK DS WKKURXIVKWDQ K
GLPHQVLRQ DQG DV D UHVXOW OHDWHRV\RXH7KHOBWLRWQW KLB QG HQLE) IMHE
*HRJUDSK\ GLPHQVLRQ DQG )DFW , QWKHIRXHW WIX®IHW P RXWXWRHP HURGEBP t
UHODWLRQVKLS EHWZHHQ WKH 'LP DHRJEB® KO GH B HFH\DLMRXQY B @ G R B HVQY K U
<RX QHHG WR GHILQH WKHVH UHIHUHQFHG UHODWLRQVKLSYV

7R GHILQH WKH UHODWLRQVKLS EWEZRE QD Q& HV KIP FBIRWU PBVKMH USLHP\K H
FRUUHVSRQGLQJ FHOO LQ WKH PDW ULRRQMBK\R X MKMW D/ EGMW WIRW KZDLW K HDQ

7KLV RSHQV WKH 'HILQH 5HODWYLRIQ \2kQL 8V IGH D6GIRH F WRIZIPOIDQW LR Q V K LEF W
7KH 'LP *HRJUDSK\ GLPHQVLRQ IR URM OQWLRELVKLENZR W KJ M KH HQ F WEKQ W
WKH 'LP &XVWRPHU GLPHQVLRQ GRRHERWILR® W K RXIW FMUPH GQ IHAHH B H B O R
\RX GHILQH WKH LQWHUPHGLDWH GDRHQWILERQN NRXLQWRGYW & VO OMIEKM IR
GLPHQVLRQ DWWULEXWH LV WKH QWWKDME X W HX V8 GWIK} W K HH MR Q@ HE@ WFH
&XVWRPHU DQG WKH UHIHUHQFH GLPN@WGROQ W H PGLHIPRIDMLRIQ D K KHJ | EXVD
GLPHQVLRQ WKDW LV LQYROYHG LQ WWXHR R RLQGEWW A HHQNV WK PIH G i DHUHDAS
GLPHQVLRQ DV 'LP &XVWRPHU WKW I HWUHRFHDGKRHGVLRQ D WWH L DX 1D
*HRJUDSK\ .H\ DYLYKRZ ®@QQ FOLANJXUHORX VHH D FKHFN ER[ ZLWK W KFN
ER[ LV HQDEOHG E\ GHIDXOW Y.QF 8%/ G+\UN @ D ESOLIA\ WIKL\6 HRK HFN EWRIF N R XE
DSSURSULDWH LQGH[HV WR JHW LPS URYHI®HFWHED V8B DIRRE® D @EW K KHQH

)LIXUH



6LPLODU WR VWHS HVWDEOLWKHOQ WHIH UIHPQ FHHREI W B © WG RRA/K\L ISR\ HIMP
JURXS WKURXJK WKH 'LP 5HVHOOHUWKH HIINVOLIRQ L REQW KIUS \ E M WASHHQ DWPX
JURXSV RI WKH FXEH \RXU 'LPHQVODRXBWDJH WDE VKRXOG UHVHPEOH

)LIXUH



$ UHIHUHQFHG UHODWLRQVKLS EHWIZAHRIXS [OL\G ILRHEQ V¥ DRVH 6 EG D QP DG VIR HS
UHIHWIWRBH 7KLV JUDSKLFDO YLHZ RI WKW URN HLGHIAM LUH W BW LR BHK RS W H
DQG PHDVXUH JURXS ZKHQ \RX ORRN BIWE XEKHHGPWQRWL FQ PA\DIDIH MW D EDHREFRNHE
PDQ\ WR PDQ\ DQG GDWD PLQLQJ GLPHQOMDR QR Q VKICS VR XQO&DHWIHLRX WDW &

% URZVLQJ 5HIHUHQFH 'LPHQVLRQ

+DYLQJ DGGHG WKH 'LP *HRJUDSK\ GLPRH®RLW® HD ¥ XE H HDIVWIKX® FH\ X PA-DIME BY
RQ GLITHUHQW EXVLQHVV W\SHV DQ QHHGRXR BREEWORHD QTR SAMR FHRV VR WRK Y
&XEH %URZVHU DQG FOLFN WKH $QP0O]HLYR W FBBDOEXM WR® O.LQ/ W K B [EHW) G\
*HRJUDSK\ GLPHQVLRQ DQG GUDJ DQG GBR DWWH I(DIWLH K B RXIQN IR 75 HD E Rt
([SDQG WKH ORUH )LHOGV IROGHU RQGBQGVE&HDIM QBVEORS UVEHPHRV LQ HD I
DUHD )LQDOO\ GUDJ DQG GURS GH{H 6@B00HAN PHPIRVOQUM R I) FRAH SIIDRKGS MARH O &
<RX FDQ QRZ DQDO\]H WKH 6DOHV GDQV B DFIXV FREX R Q/ MA K HDUE-X/ %I RQEZHANGY @/Q\ SVHK L \
2 WKH FRVWV DVVRFLDWHG ZLWK WKH2S\RRKGKE® W VB QBW RMF DEXOL G HRVRR\E
PD[LPXP SURILW IRU \RXU FRPSDQ\ MX IWRHDQFHOGLH HRFNW RIVWKH 8 3 HQ H\W R R/
IDFWV

)LIXUH

([FHO VHQGV WKH IROORZLQJ TWHQY W R HJHWAH.GI® H UG D BVDH MRLDIBRLORY WY ¥ D 1U
RI WKH UHVHOOHUV
6(/(&7
121 (037< +LHUDUFKL]H
AMULOOGRZQ/HYHO ~>'LP 5HVHOOHU@ >%S@O@HVV 7\SH@ >
,1&/8'(B&$/&B0(0% (56 °
',0(16,21 3523(57,(6 3$5(17B81,48(B1$0( #+<E855&48(B1$0( 21 &2/8016
121 (037< +LHUDUFKL]H
AMULOOGRZQ/HYHO ~>'LP *HRJUDSK\@ >(Q38IVRQERNXPDM@\>$00@ "
,1&/8'(B&$/&B0(0% (56 °
',0(16,21 3523(57,(6 3$5(17B81,48(B1$0( +<EE85&8(B1$0(
>'LP *HRJUDSK\@ >(QJOLVK &RXQWU\ 5HJLRQ 1DPH@
>(QJOLVK &RXQWU\ 5HJLRQ 1DPH@ >)UHIAKQ&IRFHEU\ 5H
>'LP *HRJUDSK\@ >(QJOLVK &RXQWU\ 5HJLRQ 1DPH@
>(QJOLVK &RXQWU\ 5HIJLRQ 1DPH@ >6S DHILL\RQ &IFEQMEUR B 52:6
)520 >$GYHQWXUH :RUNV ':@
:+(5( >OHDVXUHV@ >6DOHV $PRXQW )DFWVE@VHOOHU 6DO
&(// 3523(57,(6 9$/8( )250$7B675,1* /$1*8%*B&AK25
)25(B&2/25 )217B)/$*6



%HFDXVH WKH TXHU\ XVHG E\ ([FHPHQNWRQB Y HY[H¥DW R XR BD Q&R W HHGH FX
O0DQDJHPHQW BWXGLR 6606 EHFDXVHLEGHOGVAR DR WUSHYDX\O RQ/O \ 7 WH BRHERWHHY X
6606 \RX QHHG WR XVH DQ 0'; TXHW\L® IODWZRDGLPH®W VILRIY B QU HRAXFIDAMU \ <R¥Q |
E\ ([FHO X\BUURVW-RHX@®FWLRQ RU WKH FUR\RVWKOLWQ WEHUDMWRDOWY FDQ EHL
0'; TXHU\ WKDW UHWXUQV WKH VDPOIOREWYXOWY DV WKH ([FHO TXHU\ |

6(/(&7 ~ >0OHDVXUHV@ >6DOHV $PRXQW )IDFRVH % @V HQ C&HLUSE 16

121 (037< ~ >'LP *HRJUDSK\@ >(QJOLVK & ROXDQMPUH@ HJI0R (56

>'LP 5HVHOOHU@ >%XVLQHVV 7\SH@ 0(0% (56" 21 52:6

Y520 >$GYHQWXUH :RUNV ':@

7KLV VLPSOLILHG TXHU\ DVNV IRU WHK\HUPERWHYVURMWWKKH @&IKTHR GIURQ MUQ
([FHO V TXHU\ GRHV

6R IDU \RX KDYH OHDUQHG DERXW FXWR GLPKBNLRQY KR ZG WIR QMG GHW R K
PHDVXUH JURXSV DQG WKHQ KRZ WRWVXRIQY GOXNEB BQRBQ \ZLLRAQK VD KK HILHFHR
VHYHUDO SURSHUWLHYV 6RPH SURSHUWURY\(QDEPKG DV$W WW MEXIVE
$WWULEXWH+LHUDUFK\2SWLPL]HB 6RVDW KHUFX & H F®/L RAHKQH/ LARHY DRKICHA DRMWFIR UM
SURSHUWLHY VR WKDW DS S UR SWKH \@ HPYIQW MR@\ VZ DW K LRSS K HHEBEERW H ISHU |
$O0O0HPEHUS$JIJUHIJDWLRQ8VDJH GLEHEWDIYRA 5 BR ®BLUWHI FR QRQAR G MK HERX \R
SURSHUWLHVY LQ &KDSWHUV DQG

OHDVXUHY DQG OHDVXUH

<RX OHDUQHG DERXW HGLWLQJ FXEH ®/LRHQDVMRIRQ D KIGS W VEMIVEZH VK LGLIP W@
\RX FDQ DGG RU GHOHWH D FXEH V PWOWKWY HDW I \GK R HRY X U HS RURX\S VR K HBID
FRUH REMHFWV RI D FXEH 0HDV XWEWHDW K DAVR G-RRQAWD LLOR P HD R i Q DIFWB MNVQD R O F
DUH QXPHULF W\SHV WKDW FDQ FE®J DA KHHDBWWWHLE RXUWVHYP P RQGL KHLE LDEBU P K WHO\H
DJJUHJDWLRQ WR EH DSSOLHG |RHDHBNKHG VXM D BKIPE REOFVIDEEQN. Q BW &R
FROOHFWLRQ RI PHDVXUHV IRWRAR DR MENGHBW FEQODFVE LR @ HRD \PXHDHY DX OEH-DGY K]
WKH FXEH OHDVXUHV LV D NH\ZRUG LD $DOLYQVGERHQVAHRQ WKKIDW FHRIGIW D |

0 \RX FOLFN WKH &XEH 6W UXFVRXUFD® D/EBH HQVW K H) AR E M UHBL W B Q HWRQH W K E
$GYHQWXUH :RUNV ': LQ WKH 0HDVXRISHNUSMLGIN WE WKH B/KRISFIUBML Y \S KW QRERR
66'7)LIXUHVKRZV WKH OHDVXUHV DQG 3UR SHQWLWHK/RE U QMK H FRHE 1 HIDWPXU BI §
WKH FXEH <RX FDQ VHH WKH WZR6POBIWXDGGIYRKS V, Q VDI WQHNW 1§ DO BB WZ W DFE
LV W\SLFDOO\ D RQH WR RQH UHOPWDRRRV K LIS EXISV Z & HOKBI BN WDEOH DQC

)LIXUH



,Q \RXU VRXUFH GDWD LI \RX KD&W B PX\WWW SRG H® R\R XW DIDE WV GIIAE R MMRDE
GLIIHUHQWO\ ZKHQ GHVLJQLQJ W KH)BRBH, QW bl LHPBIMS 6BIO H V \®XMKIDNR W RIDH &
GDWD KDV EHHQ SDUWLWLRQHG LQ@WRHPXIORHICSVQIR QDFW KW Q E @HW KD FIUHRAB\H BY
FRQVLGHUHG D VLQJOH IDFW WDERHPBHRKRXVW \\§ KFHD OKD Y S DW WH. W IFPBR WX O
WDEOHV GXH WR GHVLJQ RU VFDOREKLDDRYW FRR) \DIGECHI DAV MRKGHY G B YR SAMRHEQ\DH
YDULRXV GLPHQVLRQV HVSHFLDQONLWHH 7 LFRHHU GH. RHIQH/ IGFDQV DR RAFAK BIO 69 WZK.
TXHU\ RU \RX FDQ XWLOL]H WKH S DWW EMM R/QRLQIKDVDERDB\VQ VS 6B OMEBMOA
EURZVLQJ <RX OHDUQ PRUH DERXW SDUWLWLRQV LQ &KDSWHUV DQG

<RX FDQ VHH VHYHUDO S URSHWUW BIQVLRBE RUKW DRXE HS URSHUW\ LV 'HIWX®GIWC
PHDVXUH LV LPSRUWDQW LV WKDWQRW GHY® UF LR FR QW B UQ ®RRH/P E MK HU!
PHDVXUH LV UHWXUQHG ,Q DGRV WGERZE HW K M HWH UDDVOWAU PRV I RQKKA VIR KB FOCEDSXOVLE
RQ WKH VHWWLQJ Rl WKH GHIDXOW PHi IBXIHU ISQW S HIUVRX \ R ) O HIFMV XVEW \E BF]
GURS GRZQ OLVW WKDW VKRZV DD Q@ RKRRVIHV WKHHV PRIID WXWHFWXREH ZRROB XAUF
FXEH IURP WKLV OLVW ,1 WKHIGHGD XDORWH RHDWW URHDW XQURWR Y SAHKRHE H L DWWV F
OHDVXUHV SDQH ZLOO EH XVHG DV WKH GHIDXOW PHDVXUH RI WKH FXEH

$QRWKHU LPSRUWDQW SURSHUW\ KIW VEKIHL QWM R UTKIHW R 6 H SRS HURWL \G/BW
\RXU UHODWLRQDO GDWD VRXUFH RWDERWKURKHRGWRBRIHORGHVSE GRBHQY
2/$3 52/$3 DQG +\EULG 2/$3 +2/$3 V/EBR/SHIDKDFMK PHIOXQN IWKDW ZKHQ Wi
6HUYLFHV UHDGV WKH UHODWLRQDKL\G BWWY DRV VGADRVUHED VW IERRUVMIX AR @ BY V
VWRUDJH PRGHV LQ &KDSWHU <RXs@®DOHVWK I8 HRS'WERQ MOR/ WQ\DW K XNFG BNKI
REMHFWYV LI WKHUH ZHUH D FKDBQRDEQ MK RAKQ W LSRIRSH G\ WD HRWKW KRIX X\&
FXEH GDWD EDVHG RQ FKDQJHV LQ WKH UHODWLRQDO VRXUFH GDWD

7KH (UURU&RQILIJXUDWLRQ SURSHUMN\URK®SW KIWK PREG RIFFX W B KQOMHG HIRIRY
DFWLRQV VKRXOG EH WDNHQ XQGHUWQYRKFKQHUVKRK HUURXP\FRQRYAHW VQSFKRE |



ZKHQ HUURUV DUH HQFRXQWHUHG
2QH Rl WKH PDLQ IHDWXUHV RI D@ L2WH3 WD WIDHEDW H DV JWHK D WD RDERW ¥ B W
FDQ XVH WKH $JJUHJDWLRQ3UHIL[ SURSIHDW L RAQR/ FUHIDW W& H RIUD WH IR IFWEKH |
7KH UHPDLQLQJ SURSHUWLHV DUHQGHGIHWB DDIY® W R LR U PG L RRX | RJGHHI/F t
SURGXFW GRFXPHQWDWLRQ
.0 \RX VHOHFW RQH RI WKH PHDVXD® HIUMRXS V HHY W\KK-H SOUHTB/HUWW VH W RX § F
3URSHUWLHV ZLQGRZ ORVW RI W KHI IS IDROS/HRU VS $1 U LB WE W K HVRX B/HK KOAR D ® XYL
FRPPRQ SURSHUW\ DW WKH PHDVWUMKIUR X\SK B HYDHOOX M KW W. K HGVABI R @ @ X H
WKH PHDVXUH JURXS OHYHO ZLOO EH DSSOLHG WR WKDW PHDVXUH JURXS
([SDQG WKH )DFW ,QWHUQHW 6D O HV 6PHIHWX B PIRXORX SP HD @ & UWH CTHKFHW 3 WRKE
SURSHUWLHV RI WKH PHBVXUHH[DNV VRORDBIDLWQ WKH LPSRUWDQW SURSHUWIL

)LIXUH

7KH $JJUHIJDWH)XQFWLRQ SURSHUW\LG W RQEN KR NMBRMW RE DVREHOQKOS HD
GLPHQVLRQ )RU H[DPSOH DVVXPH D RURGXFRK\GEDPBQWGR QURRBXEW Y VQW B P MW
3URGXFW 1DPH (DFK PRGHO FRQWDRRXVZ R@WM R H RDIDBWREGRKWYW RIWR WS K
SDUHQW PRGHO \RX GKPIB/ WR ¥ DHEUHIDWH IXQFWLRQ :KRHIQHWKY BRR EXR\
FDQ VHH WKDW WKH VDOHV R| BDFK DPRERMWYDOK H RE MK W RRWK i 'SR QB )
QRW ZDQW WKH PHDVXUH YDOXH WHRUEH PKXP$E& B OA K LO H6 IE U RIZVH\D I RISKEDRAUIY
$JJUHIDWLRQ IXQFWLRQV VXSSRUMHDBOMRVEKHLPEDWRHB VBHE® LIQUW | W\FERLSS
&KDSWHU +RZHYHU \RX VKRXOG XVHVWRBE XQOWK HQ3 D RSHUIWM HR & LOGR
\RXU $QDO\VLV 6HUYLFHV LQVWDQFH

2WKHU WBKKIPQ IWUKHHIDWH IXQFWLRQ WKH PRV W/ ERQ&RIIBMQICV W G QF W USRBGW
&RXQMIJUHJIDWH IXQFWLRQ DV W KRXQDPGW. QR FRWEW B FK RFIF X KHUQ WH B
PHDVXUH YDOXHV )RU H[DPSOH HU\RIXWDHYW BVFRN LLROEY W RHDQXPE R U QROPEG
&RXQMIJUHJIDWH IXQFWLRQ RQ D IDFWK M BEQDW FERIDX\P @ KRRK DD 1 Q/GR. PV MH W/ W(
&RXQDIJUHIJDWH IXQFWLRQ RQ WKH RWXKHPE KD REG RIFGN Q WH QAHHW VRK HD XIRITE
FXVWRPHU FDQ EX\ D VSHFLILF S OR\G YWRWI IHY G W KRR Q WRKE H U \RIX FXLY WURRPGIHURMW
'LVWLQFW &PXQWHIDWH IXQFWLRQ &&ROQMPIGY \W [OFFSAO 8 XRIWHIDWH IXQFWLRQ
7KHRQBJJUHJIJDWH IXQFWLRQ LV XVHG ZKH®KH X I3RX BR R |ZD @\§ HW RI DR FQHEI¥IX
RI ZKHUHR @XKHUHIDWH IXQFWLRQ ZRXOG EH XVHGVLRUI RBU WIRK GW LF B RRYILDB H/C

‘KHQ \RX EXLOG DQG EURZVH D FXEH QRX @G HUD®® HVE& HP P9V R QHNVD R PB4
WKH &XEH %URZVHU ,I \RX ZDQW WRLRUDDQRJPHFO®HY WHGBW X G HP WIX\DX\W H.
'LVSOD\)ROGHU SURSHUW\ <RX BEDQW RHFRQHDRRHPRYH HG WFS 8B\ | RGGE HUS/UI
\RX HQWHU D QDPH LQ WKH 'LV S QDR )RHIBHW B LERIFREPWY S\DKUDW R STH BIkR $ GD)
VSHFLILF PHDVXUH SDUW RI PXOWLSGCH \G39BODRAREGWUYCERAHWSWIFS D UQ Wik
DUH VSHFLILHG ZKLOH EURZVLQJDW KRIOBXEH/ \ RY GAHID W KIH DVSKHU 8 BWSOHWD B



RI WKH %URZVHU 7KHUHIRUH \RX FDQ QIRWX IKHD ¥ H RPXEDW X Q HDV M U@ PO @ LGILHVUSHID,

,Q VRPH EXVLQHVV DSSOLFDWLRQWRRRQRD\ VZRB VD JWWRHDMDWREG D FNKOWF D VK
QHHG D ZD\ WR DJJUHJDWH WKW VKRXOMWWH RE DY i HPHADX/XH HE X ¥R XQRRHDDY B UHJ B Y
D PHDVXUH FDOOHG D FDOFXODW MG FRHIFYX OV L\RRXV OGIDW B UP RQ HAHBIERXB KD I
PHDVXUH SURSHUW\ DOORZV \RX WR KL GHKRKKBISESIMHFPWMDREVYH IURP YLHZL(

7KH )RUPDWBWULQJ SURSHUW)\ D O/MROZAH \IRX MV RV RRW \R K MRXHIRSBERDA 16 W, U L
\RX FDQ VHH WKH YDULRXV IRUPDW RSWLRQV DYDLODEOH

7KH OHDVXUH([SUHVVLRQ SURSHUMKDWS HFDIQ X B WHVH WKSIUHVEX R QRX K\DKYH
LQIRUPDWLRQ \RX PLJKW ZDQW W RVHRWHKWHQWHKIHG 6.000 MAK H QO R BP0 V¥ XK RIQ Y QREQ
VXFK D FDVH \RX FDQ GHILQH DQ DOSHDWRSJWHL [BAUHH \HYE B BVS/UR O HRW \\IR B WKL
WKH OHDVXUH([SUHVVLRQ SURSHUW\ LQ &KDSWHU

7KH HDVLHVW ZD\ WR VHH WKH WILROWGRLWWIR SWR SW K WR H\Q \RRXD\ IR G ¢
'LVSOD\)ROGHU DQG 'LVSOD\)ROGIBY XURUW @ KWHK 8DORW $ PRX-U) W K&D 6B H
PHDVXUH LV D FXUUHQF\ GDWD W\SIRUPPX FBAOWHFOHPWHVKH FXUUHQF LI
SURSHUW\ GURS GRZQ 7KH 3URSHUW LHAX 2 HQGRRZX CRA BMKAH BPOH Y $PRXQW

)LIXUH

<RX OHDUQHG H[D P SSRKQIRY GV KH.DHF W BXOWHIDWH IXQFWLRQV FDQ EH XVH

FXEH LI \RX ZDQW WR FRXQW WKH QFPEWRPRIUNVXYKNFR KDYV BEQEJEWY WS BF

DJJUHJDWH IXQFWLRQV &XVWRPHAKRHK D\G HRW LKMH\D W B H FREXIVFW & B A B X H W WL

FXVWRPHU FRXQWY PHQWLRQHG \RX RWHGJI WHRK H LBHKDAWHR RHAR . € H Z DFEMD WYX B
PHDVXUHV IROORZ WKHVH VWHSV

5LJKW FOLFN WKH )DFW ,QWHUQHW EDHIHMXBHDVXUH JURXS DQG VHOHF

,Q WKH 1HZ OHDVXUH GLDORJ FKHFN WKH 6KRZ $00 &ROXPQV FKHFN E|

,Q WKH BRXUFH FROXPQV OLVW VHOHFWH®DX\XW R FAHD OHHG BQY® VFRPHAN 2H

,Q WKH OHDVXUHV SDQH FKDQJHRW K&X QWRH HB U HV KA R  PLHVDN IXQFHW | LBAKK
PHDVXUH DQG VHOHFWLQJ 5HQDPH
&KDQJH WKH DJJUHJDWH | X QFAWLLRF WRERWRW PHDVXUH WR
$W WKLV SRLQW \RX QRWLFH WKDW R HE QMY Y O K A0 JSOX VOV RMH W K/ RFZ DX B QKHI
YHUVLRQ KDV EXLOW LQ FKHFNVIRRUGRPB 80 RIL RADK BIQFEH ¥ WE B UDHAW LIS & HK Rt
ZDUQLQJV LQ WKH $QDO\VLV 0ODQDJHPHQW IDEMWFWR/H VS 3083ZDERQLQIV DI
VTXLJJO\ OLQHV IRU REMHFW VE MAKWD V& (GIRFQVW F PIM H WWRWGKUNAFIR YGHELYD MIGRIHQ U O A /P
PRXVH RYHU WKH EOXH VTXLJJO\ OLQHELRK Z\DHH) EGIY WF B Q DIF R/ VAHH XI5 MVLR R O
GLVWLQFW FRXQW PHDVXUHV VKRXOG EXSEURMKHOHRXW LQWR VHSDUDWH Pt

)LIXUH



7KH UHDVRQ IRU WKLV ZDUQLQJ IDW MW KBWL @AL&OLNVDIFYH RX3 W HHA BHDAHOMW K
PHDVXUHV XVLQJ RWKHU DJJUHJDWHWIXRQ FRXMQR/P HRWY I RG EWWDL RN, VWL REFOH/
DYDLODEOH 7KHUHIRUH $QDO\VLV EHDYWWHV EPXW MW IRVYHDW K B @& \DVD B PBHILDWPIS
,/ \RX DUH LQWHUHVWHG LQ WKHWWIRWDLMCHIHVHIXP\RRIWGR QR ®GRRMVERWH
SXUFKDVHG WKH SURGXFW ZLW KL WUWKH HKR\QHQOQ\H FD Q7 & H Hs Q DIENJG/WEH DAL
OHYHOV DV SDUW RI WKH QRUPDO $URKHUH QY I WHKTHK IFXXHEPH G\R Z\W K B BXX VRV
ZKR SXUFKDVHG WKH SURGXFW ZLWKLQ WHIN WBUR XRBEKRRPOW \W Q) HIN DU B J /W H

,] WKH SURGXFW LQ TXHVWLRQ ZHUHYBMWFKBWH®G LE\WKH FXVUWRPMHY VSRR
SHU \HDU WR URZV SHU S URGXRW UQBWWE&RDHDMDXUU HOH $ QWERV GQUIH U H ¢
PD[LPXP SUH DJJUHJDWLRQ RI RWKHNODGWER WD YHH PG \RXU MAK 2 LW K PILIQ HR D W

JRU WKLV LOOXVWUDWLRQ \RX FDQ@RGIRRYUH RUWXMWREWXW Q@GH[DFWWHSEYDUQL

5LJKW FOLFN WKH )DFW ,QWHUQHWHBDOHDN RHBV XUH JURXS DQG VHOHF
,Q WKH 1HZ OHDVXUH GLDORJ VHOHFW WKH 6KRZ $00 &ROXPQV FKHFN
6HOHFW WKH &XVWRPHU .H\ FROXPQ DXV W@APHNWU 2 H\$LQ HYR 2 HFOWXOMAHRED

,Q WKH OHDVXUHV SDQH FKDQJH \&XKWWRMPHU R IHW WIR/ 7ARHDIY O LB V WRRBPHX
DQG VHOHFWLQJ 5HQDPH

,Q WKH 3URSHUWLHV ZLQGRZ FKDQIH IW K HNVKH 7HRIWD BVO! )2O0QEMRIRRRUSOURRHT

7KH 8QLW 3ULFH RI D SURGXFW HYHW KRH WIXRH KYLBIQ)OR) R H KHEW HD RILUH JY
LPSOHPHQW WKLV EHKDYLRU VHW HVRW H Q X\YB WWIRRH IPEIWRU IF KD @IH W
YRUPDWG6WULQJ SURSHUW\ WR &XUUHQF\

&UHDWH D QHZ XVHU KLHUDUPK3 UFO®OHG GUREXFIVRYD LZQ WK MV ZIR 1O B YR
1DPH ZKHUH ORGHO 1DPH LV WKH SDUHQSHQBFH QVR H (QQIOLLMKK 33ULRREGOERW

'HSOR\ WKH SURMHFW WR WKH $QDO\VLV 6HUYLFHV LQVWDQFH

"KHQ WKH GHSOR\PHQW LV FRPS OHMWD K ZDW 6 KF &/IRF M/ KK B XSEXD @\ R ZAeH]
\RX ORRN DW WKH )DFW ,QWHU GHWRMTDHO R HDWRGH/ LUWR X $ RIXQ VWRGW B B
'LVSOD\)ROGHU WKDW FRQWDLQ WKHBDOHY $PRXQW PHDVXUH DV VKR

)LIXUH



'UDJ DQG GURS WKH 6DOHV $PRXQW& XARWRORHEXVWYRE HBUM W LYWLE® BHD
PHDVXUH JURXS WR WKH 9DOXHV DUHD RI WKH 3LYRW7DEOH )LHOG /LVW

7KHQ GUDJ DQG GURS WKH 3URGXRWXFKL WP HRRAL RIQR ?/ RV MHK HL B R3Z) LB E
/ILVW ([SDQG WKH &ODVVLF 9HVW PHPEHU

<RX FDQ VHH WKDW WKH YDOXBW HBUI RUK iV R H DW X R HOH D @ VD BJ UM & HD BIGR &
1DPH EDVHG RQ WKH DJJUHJDWH |BIFEW 0B QY HHRREOEQ CRENRE R QRIRNREW R Q O\
YDOXHV IRU WKH PHPEHUV RI D KLHEBEQMKX VERX W BB \G@RH PV JOH YD\ 16D RWRIFSP |
8QLW 3ULFH DUH IRUPDWWHG EBRVWSHRRI LW EHHIRUPICHY V WRW®JWKRW IGQH IR
$QDO\VLV 6HUYLFHV GDWDEDVH \RX P®I\ W R MH&KWIRQ FId L' BNV B G5 RAKKIHF HE IE W W/\R F
2SWLRQV WDE RI WKH ([FHO ULEEHRQ D/G® HERWWERIQ QRIG Y HRW LROR S BIRIFHW W
2/$3 6HUYHU )RUPDWWLQJ VHFW LR QHR | WKW G B 8 R&IQ L ¥R 8 UALFQ! P GIRR KEHHU I/
B3URGXFW 1DPH OHYHO WR 0RGHQUVMPIR @HISMO HEIDWHIG IRQ FMIKRQ <RX VHH
PHDVXUH IRU WKH &ODVVLF 9HVW PRBERHDRI HDFKWRK HVKBIPWSHI\E LWLKRDS/U R G
JLIXUH 2Q WKH RWKHU KDQG LI \RX H[SDQGRXKHHBHRW KD L\WPKH PRREGIOF O R
7KH 8QLW 3ULFH YDOXH VKRZQ IRU WKWKHREGWQ@WQLQ PRGEGHDYHY W KDWR R
ORXQWDLQ PRGHO DWWULEXWH 7K IKWLWVW KR QY EDSWH HWIK\D W I WK RQH Q

<RX KDYH QRZ VXFFHVVIX0OO0O\ HQKDQFHGV\RQV IXEE EMDGCLHM FREWGHGS |
SURSHUWLHV RI FXEH GLPHQVLRQ\W RAVHD \RXWHY EQXE LRHDMXHM QY RELSARA-EOD
$QDO\VLV 6HUYLFHV SURYLGHV \RXFRIPS K HY KD OELOLWLRQR MM K G PN &IHOR
ZD\V 7KH PRVW EDVLF RSHUDWLRLY WKEWWHQH UXLE SV B U V WXKHPEHEWLLFH ¥ DR
PHPEHUV 2EMHFWV FUHDWHG IURP WXF& FBREXODWLRQV DUH FDOOHG FDOI

&DOFXODWHG OHPEHU"

7KH WFHDWHF X ODWHG IHHURMEMWWR WKH FUHDWLRQ RI AX@\DW L ARRE MHKENY F\WW R B R® DRV E
OHDVXUHY GLPHQVLRQ ZKHUH D VLSO WLRSKRUHVXERQU VXWKRINV RI W ZR) F
PHDVXUH 6XFK FDOFXODWHG PHPEHUWHI® UM Ki®D OWFRD DAY H G< I X BRERQU IERIY B F



PHPEHUV RQ RWKHU GLPHQVLRQV ERQ SHEfHWHQIHPRHW'Y BISH W\LPIS OPHRHEHIL
FUHDWH D FDOFXODWHG PHPEHU MFXHEH M GLRHR&D G KX ¥ DWILNRKW \\R R BVR|) WVHKHE &
7KH &DOFXODWLRQV SDJH FRQW DU Q&DW KX G BWILIRIHY R BOWL SD/Q @ BBLHUQIS]W (G L

)LIXUH

7KH 6FULSW 2UJDQL]HU SDQH VKRRVREKHFWDWP H'Q R KW KR E B O B DX GEDRVHRU A\
&DOFXODWLRQV YLHZ VXFK DV PWHX ®DHI\YWSURKNP ERXVFDQGD BV ®FX®S VL RID
ZKLFK LV UHIHUUHG WR DV D QDPBGPMARHUN) DGE LUDIFRHEG W R VWD O FR XIBVEE
H[SUHVVLRQV WKDW SHUIRUP BWRRQN[ EIXVRLQ MY YK @R B DR AFND @ RXGACHQ 6% H H SPW
DOORZ \RX WR FUHDWH D FDOFXODWRHG SPM PERIRP DI G DPKIIGY M HR\S HR D VWDIQRIQ
FRUUHVSRQGLQJ WRROEDU EXW WARDDWF XD WHKGVPHOYXWHY TRK FUHDWHR®)
GHWDLOHG LQ &KDSWHU

7KH &DOFXODWLRQ 7RROV SDQH FRUFWDLR@W WKXQUG H HP S BD WOHHW I & B WOTH B¢
GLPHQVLRQV RI WKH FXUUHQW FXEH 7 K¥HQPYOIFQL\R Q0 RVDEZ VWRZY \B 6 P IR BN
IXQFWLRQ ,Q WKH 7THPSODWHYV W REH FER FFDRQ VATHO RXHPSW0 DRGHA X R MG/ LEX G Bt
ILQDQFLDO

7KH 6FULSW (GLWRU SDQH VKRZBW W KHKBIF@/EKIDX G\B OFXHID W L R\QK N )FRELPL S IV
SUHVHQWY HDFK FDOFXODWHG PHPEHW R Qi @W R U PWW K DWW S RIBIVIVE RBEBIQ G <R b
VZLWFK WKH 6FULSW (GLWRU G DAQKH W R UL SO | B H B Q K YK 2/ K R DED HD O®JI QWK IS [
WKH DFWXDO 0'; IRU HDFK FDOFXDDW KR LRKRPCDGS EGIJ WS KIHF LS IUHRG I U VSRR @WH
HITHFW WKH 6FULSW 2UJDQL]HU SADAHH QVWKKLIEG /H@® ¥RXZFDE\ W & [ F@HWERHR\CKED
RU LQ WKH PDLQ PHQX XVLQJ WKH &XEH?6K®Y BB WERQNWMRRQEFBRSRDRG )JRL

$00 FRPPDQGY DQG VHOHFWLRQV DY DWICEDEO M LI SIQEGDALE BRQ\
EHWZHHQ WKH WKUHH SDQHV RI WKHQ&DOFKIODMWWR B\ WPOE FRV L\R R HN&IX B
DSSURSULDWH VHOHFWLRQ YLD PHQX LWHPV

&DOFXODWHG OHDVXUHYV

&DOFXODWHG PHDVXUHV DUH WKHK PR\ HRLRP B R QD WWXEHH R | QF DR CEORRIND IV VW (
BURGXFW &RVW PHDVXUHV LQ WKH W R CPHI\D \DXQUEH ) DIFRVK S M V HEDFOWA U QAR ECBVENH §
EXVLQHVV FRQFHUQV SURILW ZKLFIOHV WEE BGRVIWUHQRRE M WRIHOH) VORW IO
6DOHV WKURXJK WKH ,QWHUQHWHDW IRHGIO \IRK W Kb BXWKR WDHEVG QVAKHEINAHH IV KR W



SURGXFWYVY 6LPLODUO\ \RX QHHG WR\ ID®EXQ@D W KHVKRV W RVRD C S R & BDRFEW UV
7ZR FDOFXODWHG PHDVXUHV PXVW EBWRRE@WYG$WRHE HRDR IR MDKAHH/ AV R B @R XV
SURILW )ROORZ WKHVH VWHSV WRRBBHDWH WKH FDOFXODWHG PHDVXUH IR
5LJKW FOLFN LQ WKH 6FULSW 2U&DQENODW B QHO HPEGLYHDN FHR RRHEM HE
>&DOFXODWHG OHPEHU@ LV FUHDWHG IRKHMH SEWKSWHYHQ DB A ZF R@W WHK®R\Z \
FDOFXODWHG PHPEHU WKH 0'; H[S UHVHUL BBQ RBW WKIEHFDOFXODWLRQ DQC

)LIXUH

6SHFLI\ WKH QDPH RI WKH FDOPRBADVWRE XRHWPE®HUQDW KH/ R\WPK® 6HQQ F
([SUHVVLRQ WH[W ER[ \RX QHHG W RWHRMHBDW K KCOD W H[ SWKHV YR V@ O\EBIDHH
7TRWDO 6DOHV $PRXQW LV WKH VX®WH WPHW V6 DERX QWG ) Q FWK 5HNMBERDD B G
WKHVH PHDVXUHV IURP WKH OHWDGDWD & B @/ HBQGWXKGH® MDRBNK R RG HQD \

)LIXUH

JRU FRVW RI JRRGV VROG FUHDWOHD GHR W D O FXUWRDGKHF®/ RRHRPVBAMAHER XQ\HL G
LQ VWHS EXW ZLWK DSSURSULDWH 3bUREXPW &RRXE PHDVXUHV IURP WK

&UHDWH D FDOFXODWHG PHPEHW HFDQIORHE WRURYDW ®D W K H3 0 RFM\WSOLW HWE K



\RX KDYH FUHDWHG LQ VWHSV DQF R WM 6NOWK HPRXDME@HY ¥ZLRWDO B
WKH ([SUHVVLRQ WH[W JBER[H DVHFBRYB® Q0LBDVXUHV LV D VSHFLDWRGSPHEG
PHDVXUH QDPH ZLWK >0HDVXUHV @

)LIXUH

<RX KDYH WKH RSWLRQ WR VSHFLIRWFHWDW B XQ DDAGHG VP HRDQ X O HSVU RPGYHDG/ kM
FUHDWHG DUH YLVLEOH <RX HABQPODIHKNMWUEQOWRURURRDWDFRQBW H GWRHRIV
HIDPSOH LI \RX ZDQW WR KLJKORXQWWHRKHOHYRIMKDQ BRE PIL Q/QIHRDQWGRI
HTXDO WR RQH PLOOLRQ \RX FDQ GR WRURXWSHFRORQJI WK KN RB FIDROF N DI
(QWHU WKH IROORZLQJ 0'; H[SUHVVLRN) FR O RVUKS USKRSCHRIW {[$ Q HW K H REFW .
LLI >0OHDVXUHV@ >3URILW@ 5HG
*UHHQ

7KLV 0'; H[SUHVVLRRQ IXQRWLRIQH 7KLV IXQFWLRQ W DNHXPWEWHHY DJQ X[}
VKRXOG HYDOXDWH WR WUXH RU)IDOWHW ZRK® UVH\M XW & HUD OKHH R/IH WRK@IGV F
IXQFWLRQ ,I WKH UHVXOW RI)WKB RSB BVIHW®@UYVWURKH VW KR Gl AN M P
WKH WKLUG DUJXPHQW 7KH ILYMWQBWLRM QW \8 R WHHG LW R/ KWK 8 KR I VWFR)
WKLUG DUJXPHQWY SDVVHG WR KWKARGRE W IURIEG DURHE W K H HYQD OUKHHWS HRAGA
WKH FRORU SURSHUWLHV E\ FOLPNIURIX\Y &H RPBRUNMH[RQERH[W WR WKH E

7R VHH WKH HIITHFW RI WKH FDOFXO®IDWLRWMSRX KDYH FUHDWHG IROORZ
'"HSOR\ WKH $QDO\VLVB6HUYLFHVOXOWDGLROQOLR DD G A X WIRAHNM O QS/UINRDH
7R JR WR WKH &XEH %YURZVHU SDJH DQG VHOHFW WKH %URZVHU WDE
:KHQ GHSOR\PHQW LV FRPSOHWH F@QLAWNKWKMRRQEOUH LQ ([FHO EXWWF
9LHZ WKH QHZO\ FUHDWHG FDOFXODONGH/G VW D DY UWHWREQ WEH 3LYRWT7DE

)LIXUH



'UDJ DQG GURS WKH 3URILW PHDWXOHVW R RMXKCHNV 2D O5KHHM. ROQU H D P MV IONV (W
GLPHQVLRQ WR WKH 5RZ /DEHOV DUHDP BQRGXEKW 63N VPHHD Y MREY UWRXW KHR¢
H[SDQG WKH ORUH )LHOGV IROGHU WR DFFHVV WKH ODVW WZR LWHPYV

7KH UHVXOW V)DUHJ M KIRZWKIRXJIJK \RX FDQ W VHH FREORUROQ ZWLRBD MHKUMK R\
IRU FHOOV WKDW FRQWDLQ YDOXH\W DRIHW LYWDIOXWH UHG RU JUHHQ EDVHG RQ

4XHU\LQJ &DOFXODWHG OHDVX

<RX FDQ TXHU\ FDOFXODWHG PHDNKQHVKWLPX B B LE WRHRMUK-HLF POI.D WRKKHP DI WQ
WKH FDOFXODWHG PHPEHU 3URILW EDVBORZQQRTGXMWUIDPH \RX H[HFXWH Wt
6(/(&7 >OHDVXUHV@ >3URILW@ RQ &2/8016
>'LP 3URGXFW@ >0RGHO 1DPH®@ 0(0%(56 RQ 52:6
)520 >$GYHQWXUH :RUNV ":@

0 \RX ZDQW WR UHWULHYH DOO DMKR | PHDNALUH\Q 1 G NBHIHDPFROEARAIGE  MOMAR( 5 €
FDOFXODWHG PHPEHUV DUH QRW QHVRXUWSHIGH DY X B M V@ X HIIR (6 § YA X GWNV RK H[H |
0'; TXHU\ WR UHWULHYH WKH EDVH RHBPMRBEHVVWORQJ ZLWK WKH FDOFXODW

6(/(&7 >OHDVXUHV@ $//0(0% (56 RQ &2/8016

>'LP 3URGXFW@ >0RGHO 1DPH@ 0(0%(56 RQ 52:6

)520 >$GYHQWXUH :RUNV ": @

<RX KDYH OHDUQHG WR HQKDQFH WKHIMGCWHQW KRDEFRODW HG FXHDHV EU HRWU [
FDOFXODWHG PHDVXUHV YLD 0'; HI[SUHVVHBWYV IRUHDERXPHOPWHCHRBY VR U HBW

&UHDWLQJ SHUVSHFWL

$QDO\VLV 6HUYLFHV SURYLGHV \RX ZMKDW KIRPESWHR QP VR FD AWWHDE ERG
PXOWLSOH DWWULEXWHY DQG K LBIKW UFRKQWD L QY B Q OV R K JK HD K N BFRUEHE®LW Q
REMHFW VRPH XVHUV RI WKH FXEH PILLIMW )RH LHJ IVRHSJGY WOH EXE @ P L LRWR B R Q'
FRPSDQ\ 7KH 6DOHV GHSDUWPHQW ANV LQMOHYHVQOMH G DRI \ ZLKH ¥ HIBD X RW X R Dkt
QH[W \HDU V UHYHQXH DUH LQW HHPWALR® \R RO \WIKH EFXEH W \(SHLE B 9 D® WX KH
LQIRUPDWLRQ 7R DFFRPPRGDWH WROLW B FROIDM Y SHHYVFRV DGR RH \GIK DWK
REMHFWYV 7KHVHSHHZSYHE WH YFHD\O O H G

,Q WKH $GYHQWXUH :RUNV ': FXEH \RXURBIY\Ws DVZHRY | DD\ YDIFEVGHHW H)DE ML G
SHUVSHFWLYHV FUHDWH D SHUV S/ISHF UMY HRIR YQSMIN BIQIOW Us BDE M VD & HD IR

&OLFN WKH 3HUVSHFWLYHV WDBD IFR OWKPH) S8RXE MV KHHY DH] WUV KR X \VGHBIWF OO F



PHPEHUV LQ WKH FXBENUBYV VKRZQ LQ

)LIXUH

5LJKW FOLFEN LQ WKH 3HUVSHFVWUWWHRBDUHWH DD WKHIRDARPW BDIQZ DO V R
SHUVSHFWLYH E\ FOLFNLQJ WKKHLIWARRBEUSE HFWHZHFRXOW WER @ LIVOKIVBY KH FE&
ER[ LV LQ WKH 3HUVSHFWLYH FROXP G HQMDW HWRKHD® K ZR § M H ¥ & HIFQV WYKH) BFH
5HVHOOHU 6DOHV PHDVXUH JURXS DWHSOWHKH GIPPHRBVARGWH DQG 'LP 5H

&UHDWH DQRWKHU SHUVSHFWKMANF&GIHD BW V HODHHWQ 6DV 161 O 18 XFP\N B
GLPHQVLRQ
<RXU 3HUVSHFWLYH ZLQGRZ)VKRXOGRIZRENSWOIRFALWXH SBERMHFW 66'7 VH
SHUVSHFWLYHV WR WKH VHUY HIUW HOWAXR X KR ¢ DWSFEEHWY HY B OdHIQAK DHS S6d
WKH\ DUH QRW FXEHV EXW UDWKHU Y[LNZWLAJ BXBHEVHW RI WKH REMHFWV L

)LIXUH



,Q &KDSWHU \RX OHDUQHG KR ZVW/R LESKHVFH A DVIUD @ W O/ D\G DRWDV LR)IHID W HP WQ
IRU PHWDGDWD RI D FXEH <RX VHH W QW @B W IRR GS\H D W8 H B VOIYDHM DO R & R Z WV

&UHDWLQJ 7UDQVODWI

7UDQVODWLRQV IDFLOLWDWHWDKHQGEGVYS BDMH @W GID/QDXDJ B VP WG BAHK WWHD QR
WUDQVODWLRQV IRU D GLPHQVLRQ V DEGIHV\DS BI® GI IPHHGV R G O W IIR UF WEKHH W X B WO
7R FUHDWH D QHZ WUDQVODWLRQ IRU WIORZBIGQQHQW XUH :RUNV ': FXEH GF
&OLFN WKH 7UDQVODWLRQV WDE K 3MKN SEKEW L"HY LYJIIOHHU VW KPL O B IDADXBH
PHWDGDWD REMHFWY LQ WKH GHIDX®&WWO DQGX BDM H\K MKHH LR/E BIQ RW KWH\LS H

5LJKW FOLFN LQ WKH 7UDQVORWQRY ISSOYH<RQ G- M@ MHOANR FHIH D W BY DDQHV?
EXWWRQ LQ WKH WRROEDU ,Q AWK HUGHXRKF W U/DQRB K D IH/ GBI RoID Q/IK@E HY H
FROXPQ ZKHUH \RX FDQ SURYLGH W KR-H DWXDUGHV ODLW ISFODN  RR OKBIHAKY R B M Pl
6SHFLI\ WKH WUDQVODWLRRMWUE )UHBRKXKGRY WKR@RZLRUHQFK \RX FDQJH
RI \RXU FKRLFH <RX FDQ GHIL @ DWD REMBHFWRQY WRKH HIXEK PWWF K QDP |
GLPHQVLRQ QDPHV SHUVSHFWLYH QD®HWPHYV ZHOO DV FDOFXODWHG PHI

)LIXUH



'"HSOR\ WKH SURMHFW WR \RXU $QDO\VLV 6HUYLFHV LQVWDQFH

YURZVLQJ 3HUVSHFWLYHV L

<RX KDYH VXFFHVVIX0OO\ FUHDW HGRYHW K B BN QW XD G G RUBINQ'V G B BWHR R YRK HF
WKH %URZVHU WDE RI WKH &XEHU HVILYRX UF O,IGF NV MK & YXBEXHE Kb 6 R @ WY AV S@ HE R\
VLGH Rl WKH &XEH %URZVHU SDJH HRXLRDQGHEDIORI X\&K DWW HD @ ®RHE \6 H BIXV W RI
$GYHQWXUH :RUNV ': WKH GHIDXOW SEHURE NFHWWWH WEW W URR-W 6R QKB M@V
SHUVSHFWLYH DQG FOLFN 2. ,I \RXHD[$ODH *WRKNSPHEDY B BHYV DLQOVWKHE REOM
YLVLEOH 'UDJ DQG GURS WKH 6DOHIVDSPRXQBEXWEOJOLRVK \&WHRG K P V3 URGCGHVE L
DWWULEXWH RI WKH 'LP &XVWRPHU W& KPHQVEHR @% WRZ WH(H §RX FDW 8 BBIYKHS
QDPHV DQG HGXFDWLRQ R)EXMWRPHUV DV VKRZQ LQ

)LIXUH



7R VHH WKH WUDQVODWHG QDPHV LOPOHRBBEH LBHOWRW AU R BIX)DUHQEK R SUGR
'KHQ \RX VHOHFW WKH )UHQFK )UDGFBDWMDQBKB EH UW K R UP MWK Bl GHOLVH D) IRUPFDRAL
FKDQJH WR YDOXHV LQ )UHQFK |RRQW KKRDANH REEHVHHF \G M | [ZBUHKGUHH DAV W\BRQR/ D@ & |
WUDQVODWHG YDOXHV LQ )UHQFKWR WD QD)@\HB AKKFHOVBEO W ZX®XHNQNENXSN HW R
EHWWHU LQ JUHQFK WKDQ (QJOLVKLQDFK FOD@H® M KKD © RF FRH U H.\E SRMTIK |
%URZVHU 66'7 FRQQHFWYV WR WKH QGIOIHOREDBFL |\ LIRIL WAKKH FRHIQHHIBUIRGW C
PHWDGDWD DQG GDWD FRUUHV SR QG LMHQWRWARKW IOHR FBION H'U ZRK® QV KX HWUD PN

)LIXUH
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