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k %URPSWRQ 7THFKQRORJ\ /WG $0OO0O ULJKWV UHVHUYHG

75%$'(0%$5.6
%URPSWRQLVDUHIJLVWHUHG WUDGHPDUNRZQHG E\ &DUDOORQ /WG

$OO0O RWKHUEUDQG DQG SURGXFW QDPHV X WHGOLGHP R UW @ RE X PLHVQNWHRIBI\GEW U D G H
QDPHV RIWKHLUUHVSHFWLYHKROGHUYV

U
W
&+$1*(6

7KHLQIRUPDWLRQ DQG VSHFLILFDWLR®XFRQW D UG /X E MM R WQMRKARK/DR JH Z LW K
%URPSWRQ 7HFKQRORJ\ /WG UHVHUY HV WHKMW\. DKQ/G \F IR CPONH/ VP B WRKYHHKPD U G Z D L
VRIWZDUH GHVFULEHG LQ WKLV GRFXPHQRWRWHD Q\ WLPHDQG ZLWKRXW Q

%URPSWRQ 7THFKQRORJ\ /WG DVVXPHV QRWHNSRDY\LHUORWY RU QQDEEXUDFLH\
LQWKLV GRFXPHQW

$%287 7+-6 0$189%/

7KLV PDQXDO SURYLGHVDOOWKHLQIRUPBMW PQ G NDXHXNG IRUVWKKIHHARVHUD S|
WKHVXSSOLHG VRIWZDUH

7TKLVUHYLVLRQRIWKHPDQXDO ZDV ZULYWHWMDR Q U 7 HS/VHWIDVKRIIGVRR®@ U H

$%287 7+( 7(66(5%$ 6<67(0

7KH7HVVHUD VA\VWHP FRPSULVHV SURWNWVVYRBEMLE HUW D UESMDIGROVAIW ZDUH 7K'l
EHXVHG ZLWKD ZLGHUDQJHRI /(" IL[TWXUHV

%URPSWRQ 7THFKQRORJ\ SDUWQHUV ZLWKIPRWKX SKU¥ RBERHEUWV B YR XWRIX URP S\
SURFHVVLQIJWRFRQWURO WKHLU /(' YLGHR SURGXFWYV

JRUPRUHLQIRUPDWLRQ DERXW %URPSW B WO FKAERJRRPHE VS R @ /\HHF K RRKRP

+$1'/-1* $1' 6$)(23(5%$7-21

7TKH7HVVHUD SURFHVVRUVDQG GLVWUL® PW XR QHGEEXMNRAH GBYNDJIHG UDFN
FDVHZLWKLQWHIJUDO PRXQWLQJKDQGOHYV

7KHSURFHVVRUVKRXOGEHDGHTXDWHONVKIS$ RAKMHG L QKDWVUDIRN KDHWVSDREG HV V R L
EHVXSSRUWHG HQWLUHO\RQ WKH UDFNRHWULRDVHNMSIHFEDQ OHDGWYKR GD¥W LV U

7TKHSURFHVVRUVDQG GLVWULEXWLRQ >dXQSWRMWABCRBQYWDEH RSHQ@WEH[SRVH
SRWHQWLDOO\GDQJHURXY YROWDJHV UTKMEK® Z WV K WKW RRIYHW EHFRRSYHH G 2SH
ZLWKRXWDQDSSURYDOIURP %URPSWRWQIUGIFEQW HDDKEK BB BUWOQMOTKR SURGX
RSHUDWHIURPDJURXQGHG SRZHUVRXUFHEHWZHHQVX D)W KHX%8& RI D VWDEC
VRXUFH —-I\RXUSRZHUVRXUFH LV SUR QM RURD/XKXQHQ VEIODWDETEXSMWKHERBILSRZHU VX
SUHYHQW H[SRVXUHWR YROWDJHV WKDMNWKHRXQOBISRWHQWLDOO\GDPDJH
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%URPSWRQ 7THFKQRORJ\PDNHVD YDULHWRHRYVRVVHRD GL MHEHR BURSSOLFDWL

7THVVHUD BY FXUUHQWO\ RXU KLJKHVW FDSDFLW\ B QORFPH\D\DROU MIECCH R 8 X[FHSR
FDQYDVUHVROXWLRQV ZLWK +'0- DQG LIOEULWSRWWVRRORZGDWD WUDQV
&$%$7 FRSSHUFDEOH 7KH6; FDQVXSSRUWLXSWBHY DERRIHFEVWNHBO[LPXP IOHJLE
WKH XVHRIWKH ;" GLVWULEXWLRQ VA\VWHP

B3OHDVHQRWH VXE ILIWXUHV DUH VXS PRUWMHADOREG YTHUWWHBRD 6; DQA® XSZDUGV

THVVHULOYWKHPRVW SRZHUIXO SURFHVVRU WR GWWLR G B'GRRMVBQW P £ &/GFICRFS
IRXU *LIJDELWRXWSXWVWRDIL[WXUHFRXQWRLDODDVDWRI - — BRASSWYV

THVVHU®SWBRFHVVRULVLGHDOIRUKLIKUHVROXWRRGQGRHVYRR@QVKDKH 8/ KH RIFRHQ V
SURFHVVLQJ VFDOLQJRUGHJUHH E\ GHI WHH 0 REVOWRERQ RR QM(HR ODNXKH VDPH Q
SLIHOVDFURVVIRXU*LIJDELW RXWSXWV DV WKHDO

7THYVVHUDVILGHDO IRUFUHDWLYHVKRZV UHTXHWRQUL[OW{UBNO Lt W\KDWHU'QXPEQS
VXSSRUWV DFDSDFLW\ RI PLOOLRQ SZ[HOQVORZ GYWPRNMYYROIMWV KKHDLQ IHDW X
ZLWKWKH7HVVHUD VIVWHPV ZLWKRQH RRWSAWWRUWWXSSRUWLQJ XS
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7KH7HVVHUD VA\VWHP FDQ EH FRQWUR O ONHHG\ DPRBED G O QG/RR X DHPRROQ QHRFUW HG G L L
7THVVHUD SURFHVVRU $OWHUQDWLYHIORRW K NFRQW X/ BIUMKRHQ7 Bl VWMHADZSY 3& RU 0D
WR WKH SURFHVVRU YLD D *LJDELW (W K B i RRWHNRY WRZIDN H7 KA BEM XWBI LQ 2110
PRGH WRDOORZSUHSDUDWLRQRI SURRMFW ILOHV ZLWKRXW D SURFHV

7KHSURFHVVRUV KDYHDQLQWHJ DO LG BBHIBRRUWWAZI R IREARFDXAVFIR QW URO DQ
(DFK 7HVVHUD RXWSXW FDQ EH GLVWULEWWWG XVQAWWVZDYERHE RIWIDEUH RSW

6<67(06(783'-$*5%0 7(66(5%$ 0

Ethernet-based
Panel Data

JLIXUH 7\SLFDO V\VWHP VHW XS | PWOGQL DIIURPHDREH HBESILAHG WR 6 DQG 7
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4 10GE Ethernet-
based Panel Data

10x 1GE Ethernet-
based Panel Data

JLIXUH 7\SLFDO VI\IVWHP VHW XS IRU6; SURFHVVRU
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TESSERA SX40 | FRONT

Front panel

status LEDs Blackout &

/(' 352&(6625

2x USB 2.0
Type A

Freeze buttons

YHDW X UH

Reset

'HVFULSWLRQ

JURQW 3DQHO 6 W

% ODFNRXW EXWYV

I'RQ

6HQGV WKHRXWSXWRIWKHSURFHVVRU WH

¥ EODFN

YUHH]H EXWWRQ

JUHH]HV WKH RXWSXW RI WKHSURFHVVRU

S5HVHW EXWWRQ

BUHVVWRUHVHW WKH SURFHVVRU SUHWR D\QWGHKRDI)
:DUQLQJ WKLV ZLOOGHOHWH DOO S BRMKAW XLGOHHE D
ILUPZDUH

R UHV
LMK WK

[86% W\SHS$S

TRFRQQHFW 86% PHPRU\ VWRUDJH GHY L HA K ®DOUGGSIHQ
PRXVH

ESKHUL

)5217 3$1(/

/(" 1DPH

$FWLYH

67$786 /('6

—QGLFDWLRQ
2Q 3URFHVVRULQ RSHUDWLRQ

%OLQNLQJ B3URFHVVRUERRWLQJ XS

(WKHUQHW

7TKHSURFHVVRULVGHWHFWLQJD QHWZRUN FRQ

QHFWL

9LGHR - Q

7KHSURFHVVRULVFRQQHFWHG WR D YDOLG YLGHR L(

DSXW VI

7THVVHUD 2XW

7TKHSURFHVVRULVFRQQHFWHG WR IL[WXUHV

SHIHUHQFH -Q

7KHSURFHVVRUKDV D YDOLG VRXUFH R I BIHQUWHRFMNHFLRY
FRQQHFWRU

SOHAE W F

2YHUWHPS

21l BURFHVVRULVLQ QRUPDO RSHUDWLQJWHPSHUDYV
%OLQNLQJ B3URFHVVRURYHUKHDWLQJEXW RSHUDW |
2Q 3URFHVVRURYHUKHDWHGDQG VKXWGRZQ

VXUHYV
RQDO
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YHDW X UH

ODQDJHPHQW (WK

'"HVFULSWLRQ
&ROQQHFW D 3& RUODFUXQQLQJ7HVVHUD SHFRORW BIWAHR
H'O0; SURWRFROGLUHFWO\WR WKH ORFDW G/IXW V2R B
DVDVZLWFKWR GDLV\ FKDLQ XQLWYV

OAHR D B
R IUWY (MZH

/RFDO 8VHU —-QWH

7THVVHUDG6; /(' SURFHVVRUFDQEHRSHUDWRG PR®Q K
WWFEOD\3RUW 3HULSKHUDOV VXFK DV PRRER BRW HNGI W
86% SRUWVRQHLWKHUWKHIURQW RUUHDU SDQHO

» W HLGN
FIRR YK G

+'0- —QSXW

$+0- LOSXWZLWKVXSSRUWIRU GLJDWDS WRSUR Y
# +] 0+] SL[HO FEBREN) Q YHHVR O X VRREDIHRU PRUH
LQIRUPDWLRQ

UHVVLY

SHIHUHQFH —-QSX

WV 8VHGIRUDQDORJEL OHYHORUWUL OHYHO V

\QF

* 6'— —QSXW

6'-LQSXWLVDYDLODEOH 7KH 6'- LQSX%W\OWYSISH
HO% * 6'-DQG * 6'—
JUHVVLYHVLJQDO RI XS WR UW YRR Gt WULIRRY
ELWV SHUFKDQQHO FRORXU GHSWK

SR +'

6-IRUPDW 64&RWRPHSSSRWW HG

ADAY W H

/IRRS7KUX 3RUWYV

$OOYLGHRLQSXWYV DRSS WIQUX XKBPYWWH FORFN

HG OR

*LIJDELW (WKHU
2XWSXWV

7TKH7HVVHUDG6; /(' SURFHVVRUKDV IRXULFKBDBLEME
SOXJILQJIJDQ ;' XQLW WR GLVWULEXWIKWKHRD
(WKHU&21 FRQQHFWRUV LQ WKH ;' XQLW @HW&D'WJDER \
6HH\VWKEROILIXURQLSDIHRUPRUHLQIRUPDWLRQ

KXW S XV
1G] W R UM
N D\ R WL

0; $-QOSXWDO

G7KUX )RU'0; UHDO WLPHFRQWURO

2Q 211 6ZLWFK

7TKHSURFHVVRUFDQ EHVKXW GRZQIURP RWHERPE® I
KDUP ZLOO UHVXOW IURPWXUQLQJWKHSURFHVVRUR

v HILR

oW
| DW W

—(& 0DLQV —QSXW

7KHLQOSXWLVDXWR UDGJLQJIURP Y
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JURQW 3DQHO 7TRXFKVFUHHQ

$IURQW WRXFKVFUHHQ GLVSOD\V VRPHMIR Q GXDWQR §H R/XEPD@IE WDR XEOHVKR
LQFOXGHYV

: $00 (WKHUQHW SRUW OLQN VWDWHYV

: S3URFHVVRU FRQQHFWLRQ VWDWH

: TKHQDPHRIWKHFXUUHQW SURMHFW RSHQ RQ WKH 7HVVHUD 6;

: ;" QDPHIRUHDV\LGHQWLILFDWLRQLQ ODUJH SURMHFWYV

7KHVFUHHQ RULHQWDWLRQDQG EULJWWRNVFVHMEGRQIG SHWDERHWWDQ® PD\ EH G
RSHUDWLQJLQ GDUNHQYLURQPHQWYV

JLUPZDUHLV UHORDGDEOHIURP WKH 7HR/NB OBWYHUDMXVWDXUYRANWK RW
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JHDWXUH '"HVFULSWLRQ
6XSSRUWV 1IHXWULN (WKHU&?21 &DW $ HWKMU&21 &7 H FR
7ZR *7HVVHUD 3|&§RPSDWLEOHZLWK VWDQGDUG5- FRQQHFWRUV
FRSSHULQSXWV I
FRQQHFWLRQIURSHTXLUHYV &DW $FDEOH XSWR P RU&DW HFDEOH SWR
6 2QHRIWKH *SRUWVFDQEHXVHGDV WKWKDERQQHRWLRQ IR
DGGLWLRQDO ;'V
6XSSRUWV 1IHXWULN RSWLFDO&?21'82 '82%50282'/-"B(@; 75(0(
FROQQHFWRUV
&RPSDWLEOH ZLWK VWDQGDUG /& 'XSOH[FRQQHFWRUV
7ZR * 7THVVHUD 3|8 RWRIFARD/ QP XPVLQJOH PRGHILEB&RUSBW&® .0 ZLWK
ILEUHLQSXWYV I R UFRRYQHHRMARLRQ
IURP 7HVVHUD 6; 6LQRJOH
PRGH21/< 2QHRIWKH *SRUWVFDQEHXVHGDVWKWKDERQQHRWLRQ IR
DGGLWLRQDO ;'V
$XWR VZLWFKLQJEHWZHHQILEUHDQG FRSSHU
7TKUX SRUW DXWR VZLWFKHVLQGHSHQGHQWO\IURP LIQSXW
B3RVLWLRQ *RXWSXW SRUWV LQ PXOWRGOHE@RHFDAMMLRQV IRU
%DQGZLGWK RIHDFK *SRUW LV VKDUHGGEHWZHHQ DQO GDLV
8SWRILYH;'VPD
GDLV\ FKDLOHG |[([WHQG *FDEOHOHQJWKV XVLQJDQ ;'DVDVLJQDO UHSHDW
&RQYHUW EHWZHHQ *ILEUHDQG *FRS$HQ ;RDWLRPHGHDVL
FRQYHUWHU
IHXWULN HWKHU&21 FRQQHFWRUV FRPSDWLEOH ZLWK VWDC
7THQ *7HVVHUD 3URWRFRO
RXWSXWV IRUFRQOHARWLRXQWEKW VXSSRUWV D QRPLQDO .SL[HOV DW| ESF
IL[WXUHV
[ 3L[HOFDSDFLW\SHU *SRUW VFDOHYV DHEARK G Q@ J WRPHHIDHN-N
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0 /('352&(6625
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YHDW X UH
YURQW SDQHO

'HVFULSWLRQ
VW

S5HVHW EXWWRQ

BUHVVWRUHVHW WKH SURFHVVRU SUHWR D\QWGHKRDI)
ILUPZDUH

WWR UHV

:DUQLQJ WKLV ZLOOGHOHWH DOO S BRMKFW KLGHHG DI QNVCK | WK

[ 86% W\SHS$ S TRFRQQHFW 86% PHPRU\ VWRUDJH GHY L HA K ®DOGGSIHQ

PRXVH

ESKHUL

)5217 3$1(/ 67$786 /('6

/('b1DPH —QGLFDWLRQ
20 3URFHVVRULQ RSHUDWLRQ
$FWLYH
%OLQNLQJ 3URFHVVRUERRWLQJXS
(WKHUQHW 7KH SURFHVVRULV GHWHFWLQJD QHWZRUN FRQQHFWLRQ
0, -0 $ 0,D6LJIQDOLVEHLQJUHFHLYHG E\WKHSURFHVVRU
9LGHR -0 7KHSURFHVVRULV FRQOHFWHGRMR D YDOLG YLGHR L

QSXW V

SHIHUHQFH —(

7KHSURFHVVRUKDVDYDOLG VRXUFH R Bl HUWHRG NHFLIRIBXHIF WRAGOA

7THVVHUD 2XW

7TKHSURFHVVRULVFRQQHFWHG WR ILIWXUHV

%ODFN JUHH]

(LWKHUWKHEODFENRXW RUIUHH]H EXWWRQ KDVEHHQ HQ

DEOHG

2YHUWHPS

21l BURFHVVRULQ QRUPDORSHUDWLQJWHPSHUDWXUHYV
%OLQNLQJ B3URFHVVRURYHUKHDWLQJEXW RSHUDWLRQ
2Q 3URFHVVRURYHUKHDWHGDQG VKXWGRZQ

D O
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|
RIBE UW

YHDW X UH "HVFULSWLRQ

&RQQHFWD3& RUODFUXQQLQJWKH 7HVV RODS-SROR\W B
ODQDJHPHQW (WKDQH'0; SURWRFRO GLUHFWO\ WR WK H CRRADW GBW /7l

ZRUNDV DVZLWFK WR GDLV\ FKDLQ XQLWYV

7KHO SURFHVVRUFDQEHRSHUDWHG OR FDVOHG XLWK
/RFDO 8VHU —-QWHWWFBD\3RUW 3HULSK

86% SRUWVRQHLWKHUWKHIURQW RUUHDU SDQHO

D PRQL)

HUDOV VXFK DV PRR®R BRW HNGI WVER IV K6

'9- —-QSXW

$'9-LQSXW RI XS WR # o+
LVD'9- —LQSXW ZKLFKVXSSRUWYV '9- ' 9*% W*

<3E3U ZLWK D VXLWGHKH D &DSWHU VRREDIHRU PRU
LQIR

0+] S VPHSSRAREING L VK L
YQHAR]

JX &R P S
H

EHIHUHQFH -QSX

V

S8VHGIRUDQDORJEL OHYHORUWUL OHYHOV

\QF

* 6'— —QSXW

7ZR * 6 - LOSXWVDUHDYDLODEOH % R WXULG-BXW\ D
LQGHSHQGHQW LQSXW 7KHB6'— LQSXWVNXISO R 8 RW
FDQEH XVHG WRJHWKHU WR VXSSRUW 'XDO /LQN +' 6']

*6'-DFFHSWV SURJUHVVLYHDQG LQWHUODBH®RQ XQ
+]WR +]IUDPHUDWHZLWK ELWV SHUKKDQQHO

/IRRS 7KUX 3RUWYV

$OO YLGHRLQSXWV DRSS WMIQUFX KBYWWH FORFN

*LIDELW (WKHUQ

7TKHO SURFHVVRUKDVIRXU *LJDELW (WHKBURNWGHG

VQDEH X'\
K-LQIS X\

VD@ | IDX
FRORX!

HG OR
VFSQXW V|

(WKHU&21 FRQQHFWRUV )L[WXUHV PXVW EW AR KQDUHE MM 6 DXBE/(

&DW HRU BHEHRY\HWWRHEROILIXURQQLSDIHRU PRUH LQIR

0; $-QSXW

JRU'0O; UHDO WLPHFRQWURO

2Q 211 6ZLWFK

7TKHSURFHVVRUFDQ EHVKXW GRZQIURP RWHEGRPB® \l
KDUP ZLOO UHVXOW IURPWXUQLQJWKHSURFHVVRU R

—(&0DLQV —QSXW

V

HILR

(A
| DW W

TKHLQSXWLVDXWRUDQ@JLQJIURP Y
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YHDW X UH
YURQW SDQHO VW

/(' 352&(6625

'"HVFULSWLRQ

%ODFN EXWWRQ

6HQGV WKHRXWSXW RIWKHSURFHVVRUWR E

ODFN

YUHH]JH EXWWRQ

JUHH]JHV WKH RXWSXW RI WKHSURFHVVRU

S5HVHW EXWWRQ

BUHVVWRUHVHW WKH SURFHVVRU SUHWR D\QWGHKRDI)

WYR UHV

'‘DUQLQJ WKLV ZLOO GHOHWH DOO S BRMHMFW KLGDHHG/ DI Q\GK | W[K

ILUPZDUH

[ 86% WASH $ S

TRFRQQHFW 86% PHPRU\ VWRUDJH GHY L HA K DOUGGCSHY
PRXVH

ESKHUL

)5217 3$1(/

/('b1DPH

67$786 /('6

—QGLFDWLRQ
2Q B3URFHVVRULQ RSHUDWLRQ

QHFWL

$FWLYH
%OLQNLQJ B3URFHVVRUERRWLQJ XS
(WKHUQHW 7TKHSURFHVVRULVGHWHFWLQJD QHWZRUN FRQ
9LGHR -Q 7TKHSURFHVVRULVFRQQHFWHG WR D YDOLG YLGHR LQSXW VI

7THVVHUD 2XW

7KHSURFHVVRULVFRQQHFWHG WR IL[WXUHV

2YHUWHPS

211
%OLQNLQJ B3URFHVVRULVRYHUKHDWLQJEXW RSHUD
2Q 3URFHVVRURYHUKHDWHG DQG VKXWGRZQ

SURFHVVRULVLQ QRUPDO RSHUDWLQJWHPSHUDWXUHV

WLRQD
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YHDW X UH

'HVFULSWLRQ

0DODIHPHQW (WKHERQQHFWD3&RUODF UXQQLQJ WKH 7HVYV RODSHIORW B WLHRWY |
DQH'0; SURWRFRO GLUHFWO\WR WKH CSRRADW GDWD *lJ|JDELW
7KH6 SURFHVVRUFDQEHRSHUDWHG ORFIVOIG\ZILWWK P PRQL\V
/RFDO 8VHU —-QWHWWFBD\3RUW 3HULSKHUDOV VXFK DV PRR® B BRW HNGI WER IV K G
86% SRUWV RQ HLWKHU WKHIURQW RUUHDU SDQHO
$ 9-LOSXW RI XS WR [ 7 +] 0+] S VDHSSRURFING L VK L
'9- —QSXW LVD'9— 'LQSXW ZLWK D UH F GRIFNHGY BV FACKURQR DY
~ IRUPRUHLQIR
7KH6 SURFHVVRUKDVIRXU *LJDELW (WKSURWMGRIGVREX W V .
*LIDELW (WKHUQHW RKWSXMWARQQHFWRUV )L[WXUHV PXV\E EM AR QUG MM 6 DXE/Q
&DW H RU DBERKMWKERQILIXURQLSDUHRUPRUH LQIR
20 211 6ZLWFK 7KHSURFHVVRUFDQEH VKXW GRZQ IURP RWHGRPB® WG W HILR
KDUP ZLOO UHVXOW IURP WXUQLQJWKH SURFHVVRUR[I| DW W
—(&0DLQV —QSXW 7KHLQSXWLVDXWR UDGQGJLQJIURP Y
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YHDW X UH
YURQW SDQHO VW

/(' 3528&(6625

'"HVFULSWLRQ

S5HVHW EXWWRQ

BUHVVWRUHVHW WKH SURFHVVRU SUHWR D\QWGHKRDI)
:DUQLQJ WKLV ZLOOGHOHWH DOO S BRMKAFW XLGOHHE D
ILUPZDUH

W\R UHV
LQNGKT WK

[ 86% WASH $ S

TRFRQQHFW 86% PHPRU\ VWRUDJH GHY L HA K DOUGGCSHY
PRXVH

ESKHUL

)5217 3$1(/

/(" 1DPH

$FWLYH

67$786 /('6

—QGLFDWLRQ
2Q b3URFHVVRULQ RSHUDWLRQ

%OLQNLQJ bBURFHVVRUERRWLQJ XS

(WKHUQHW 7TKHSURFHVVRULVGHWHFWLQJD QHWZRUNFRQQHFWLRQ

'0; -Q $'0;bVLIQDO LVEHLQJUHFHLYHG E\WKH SURFHVVRU

9LGHR - Q 7TKHSURFHVVRULVFRQQHFWHG WR D YDOLG YLGHRLQSXW VI

7THVVHUD 2XW 7KHSURFHVVRULVFRQQHFWHG WR IL[WXUHV

%ODFN )UHH]H (LWKHUWKHEODFNRXW RUIUHH]JHEXWWRQ KDVEHHQHQDEC
21l b 3URFHVVRULVLQ QRUPDORSHUDWLQJWHPSHUD|WXUHV

2YHUWHPS %OLQNLQJ 3URFHVVRULVRYHUKHDWLQJEXW RSHUDWLRQD

2Q 3URFHVVRURYHUKHDWHG DQG VKXWGRZQ




5($5 3%$1(/ &211(&7-216

YHDW X UH "HVFULSWLRQ
0DODIHPHQW (WKHERQQHFWD3&RUODF UXQQLQJ WKH 7HVYV RODSHIORW B WLHRWY |
DQH'0; SURWRFRO GLUHFWO\WR WKH CSRRADW GDWD *lJ|JDELW
7KH7 SURFHVVRUFDQEHRSHUDWHG ORFIVOIG\ZILWW K P PRQLV
/RFDO 8VHU —-QWHWWFBD\3RUW 3HULSKHUDOV VXFK DV PRR® B BRW HNGI WER IV K G
86% SRUWV RQ HLWKHU WKHIURQW RUUHDU SDQHO
$ 9-LOSXW RI XS WR [ 7 +] 0+] S VDHSSRURFING L VK L
'9- —QSXW LVD'9— 'LQSXW ZLWK D UH FGRIFNHGY B PACKURQR DD H
~ IRUPRUHLQIR
0; $-QSXW YRU '0; UHNDO WLPHFRQWURO
7KH7 SURFHVVRU KDV RQH *LJDELW (W KUR QEHMHRBRYS X W Z K
*LIDELW (WKHUQI(WKHU&21 FRQQHFWRUV )L[WXUHV PXV\E EM AR QUG MW 6 XE/Q
&DW HRU BBERMH W KR QILJIXUMRQLSDIHRUPRUH LQIR
20 211 6ZLWFK 7KHSURFHVVRUFDQEH VKXW GRZQ IURP RWH GRPBSRWEW HIR
KDUP ZLOO UHVXOW IURP WXUQLQJWKH SURFHVVRUR[I| DW W
—(& 0DLQV —QOSXW|/KHLOSXW LVDXWR UDQJLQJIURP Y ]




&+$37(5 48-&.67$57

W D EDVLF ¥XV & P K'SHDUGVWKIAL RQ J DKRMZ SURM
M H

RZWKLV FKDSWHU W
D FW R | \® DQO-DIMQHYURRMGIIHHE W 1D D] WRUHHMAD

JROO R JH
FRQQHFWHG 7R VHW XS D SUR
6RIWZDRQISDIJHRUPRUH LQIR

7(66(5$% 352& (6625 6(783
DO 7 DQG6 XVERYQHFW IL[WXUHVWRWKH7HVVHUD RXOANRIXWKSESRUW YV
SURFHVVRUXVLQJ*LJDELW (WKHUQHW BBIEFMYHR &N WZ IHARRKBIEFERYH DQG

E 6; XVHWRQQHFW WKH ;' XQLW WR WKHSURFHVVRUHXFEQILHEWKGMHWFR
JLIWXUHVDUHUHTXLUHGWREHFRQQHFWHG WR WKH ;' XQLW

SURFHVVRU GRHV QRW | HBW XAHVVXSYIPR UW VXE L[\

IRWHHVVHUD 6;
ZLOOLQWURGXMH VXSSRUW IRU VXE IL[WXU

ILUPZDUH YHUVLRQ

&RQQHFW WKHYLGHR LQSXW VRXUFH V-WR %W SRUWY-DQG RUG6

&RQQHFW DPRQLWRUWR WKH /RFDO 8-Q+\VOR WIK® GLRRS@PN FRUMNWPRRXY H D Q
$OWHUQDWLYHO\ DFFHVV WKH SURKBK DRD F/RW H. D IGRE ¥ 8 EDIPHQMQK QR W K H

HDSSOLFDWLRQ
FWWKH-(&PDLQVLQSXWDQG VZHY WKKW KH BERVHRVRDRQRZHUHG
LWRUGLVSOD\VWKHVWDUW VFUHHIQV PR @ IH.IIDOXHE WRKEX>SWRPBWJLREDO
YLRXV SURMHFW DIWHU D VHW DPRXQW.RMWWHULPHHIAQAMW KH XVHU GRHV QR

JLIXUH 7KH6WDUW 6FUHHQ



7(66(5$ 352-(&7 6(783

JURP WKH6WDUW 6FUHHQ VHOHFW 1HDPW®R ODXQFK WKH 3URMHFW :L]

JLIXUH 7TKH1HZ 3URMHFW :L]DUG

7KH SURMHFW QDPHFDQE QXDOO\ HK) W HEUH B X0V B BIRIMHRAVL )PP G FRQ V
SURFHVVRU VPRGHO ZLW DWHDQG WLPHVWDPSLVDVVLIQHG

HPD
KDG
BHOHFW D FDQYDV VL]HIURP WKH G UR S QG ROZIQHPVHRIXX WKLIR@ \RFODKHFWW K D Q W K

[ 7HVVHUD O DQG 7 SURFHVVRUV HQ@IRR®HH /RZ/DWHQF\

&OLFN &UHDWHWREHWDNHQ WR WKHODLQ 3URMHFW 6FUHHQ

7TKHSURMHFW LVVDYHG WR WKH SURKHYWYFUQILAHW HMH QD 6 /RARRAUHD ISUR MHF
DOVRVDYHGWRWKHFRQQHFWHG FRPSXWHU

JLIXUH ODLQ 3URMHFW 6FUHHQ



&211(&7-1*)-:785(6

JLIXUH $GG )L[WXUHV IURP1HWZRUN EXWWRQ

(QVXUH WKDW DOO IL[WXUHV DUH FR QWGKHW WH G NWR. WH® \§ BB RID\RIR UNZILN L Q .
FRQVLGHUDWLRQ WKHRXWSXW SRUW VFDSDFLW\OLPLW

&OLFNWKH$GG )LIWXUHV)URP 1IHWZRUWNEDXWWEBRSDIOHFHCQYDN\KWRR Z RI F
FROQQHFWHG IL[IWXUHV :KHQ XVLQJ$GG WIWRUHR ) URP XHWY RUN KLIKOLJI
FRORXUVFRUUHVSRQGLQJWR WKHRQHYVMKRYQUIDWEBD HXQLUDKK QWRHQLF |
DSSHDUVRQWKHILUVW ILIWXUHRI WKHVWULQJGXULQJDVVRFLDWLR

7TKH$GG )L[WXUHV )URP 1HWIRHNWWKRROERQ OQMEWHIGIKWWV XUHV ZKLOVW LQ $GG )L[WXU|
JURP1IHWZRUNPHQX

FHV\XPS DG/ \NGHIOHEVEW W K H\PRRIW BV SR Q C
HQ UHDXGUWVOR BHKE FX DY RQ WKH FDQYD

YLIXUH

RGHRQ WKH SUR
H K

YLIXUH $VVRFLDWLQJ)L[WXUHV

JLIXUH $ KLJKOLJIKWHG 5HFRORXUHG VWULQJ

TKHILUVW ILIWXUHLQ WKH VW UL QR RWKIHWK Q[ WWHE BKMS 8 DX KIDA\LQJ VK|
FRORXUWRGHQRWHWKHRUGHU RI WKHEIWEWKWHVWQWRIGDWUWHYVY®J IURP

&OLFNRQWKHFDQYDV WR DGG | L[W X UHWHROGHHF BAHRGQIHL [ WKKHU FIXWUKH.Q WL J K W
WKH /(' SDQHO



DJIJLQJZLOO GUDZMSRMRUIDLRIGH [ WXHE ¥\ WKHVWG LUHFW L

&OLFNLQJ Q
GUDZLQJWKHDUUD\

5HSHDW WKH SURFHVV IRUDOO VWUER WK M/% B N DHV R Z QWWRHIUHRVUXFJALW R W

6FUHHQ
JLIWXUHVRQ WKHFDQYDV GLVSOD)\ DRQIMHHQVAL D WX W-R WEKGILLRDSAKAVRY R X U F
WKHIL[WXUHV ZLOO RXWSXW YLGHR
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&211(&7-1*)-:785(6

7HVVHUD SURFHVVRUV GULY H 7HV V H UDUTRPFSS\DLVE IOBHOGHH Y. [\W MW HAHIVWH | LW W H G
UHFHLYHU FDUG LQVLGH HLWKHU LQRIPWIQW GBIHFRQ 6B EWHGAM RV WQ DQJIV RI VX

$00 7HVVHUD FRPSDWLEOH IL[WXUHV RDWHWZRH WD ER WY QWKW WERHWKH SURFH
FRQQHFW WR WKH QH[W GHYLFH LQ W K HFKKOMMLI}! DFEKMH HRSURARADW BIQH. H Q WHH U

7TKHSURFHVVRUFRPPXQLFDWHY ZLWK | LQWWWKHV R QWHKHD GH\WR WHRFER RVEZKH VI\VW
UHTXLUHVILIWXUHVWREHFRQQHFWHG WWR WKW ISRIRKRVWR R RRH FRIQQHFW H (
ILIWXUHVLQDGDLV\ FKDLQ EHFRPHV D VWULQJ

1RWHHVVHUD 3URWRFRO RQO\VXSSRUWVHLTJ)U_ES_RN‘IQWIOI-Q,GQGIJI\HNRQ’IBWLD
IXQFWLRQ ZLWK  %$6( 7 )DVW (WKHUQHW RU %$6( 7

7KH JLIJDELW FRQQHFWLRQ EHWZHHQ WKXVWRHK ®I. U KR FXWMVRUI PE UH
RSWLFRU&DW DRUDERYHFDEOLQJ

6HRDEOGHTXLUHPRQWVVHBUDDQG RQ SDJH

8&211(&7-21*8-"(/—-1(6

—*$% -7 '$7$ &211(&7-21

7THYVVHUD GHYLFHV QHHG WR EHFRQQHFW HGCOQUL W \8 KB HF®OR RHVWMRDUDRIWJDELW H
VZLWFK XVLQJFDEOHV WKDW FRQIRUP VBRI &b WD f ® UWDKEHRWY &2D QHIUPEQOWLRQV

7TKHPD[LPXP VXSSRUWHG LQGLYLGXDO FDEOH/GINY HWR BYRWRFARBUWFDQ EH WUD
VWDQGDUG JLIJDELW HWKHUQHW FRPSROULBDROW OHEUK@RBEM[EHKGUQZMMKHV GLVWD

7TKHVXJIJHVWHG PD[LPXP QXPEHU RI QRGHYV ERW 2\HHQI WHEKW SKHRWHVMWRXIUH LQ DQ
ILYHVZLWFKHV DQG ILIWXUHV ;' XQLAHMY DKQWGVIERXY B WIW MZWW BRNY %\ XVLQ.

ILIWXUHVFDQEHUXQIURP D 7HVVHU D BWREMHMYRW KRKLAMCRHY RWVH[FHHG W K
WKHRXWSXW

IRWHKH 7HVVHUD B3URWRFRO GRHV QRW VXS 6RHW RRQICHIEMNYROLEYWHU : L
UHTXLUHG WR DOWHU FRQWHQW DQG IL[WXUHV

—*$%—-7 '$7$ &211(&7-21
7KHFRQQHFWLRQ EHWZHHQ WKH 6; SURFKW\LRRUXIDQ® W RH HGLWR BEHEGLUHFW E
PRGHILEUH RSWLF FDEOHV ZLWK 3& RU 8 3@J\WX RR X Q MFRV RRIR URWD IV OMHR U DERY F
ZLWK5- RU(WKHU&21WHUPLQDWLRQV WRHIRHDFAK D PD[LPXP GLVWDQ
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RVHG ORRS UHGXQGDQF\LVVXSSRUWHG/R@GURVHNVBOBY ZWHDR®&ZR RXW SXYV
QILIXUHGWRRSHUDWHDV D UHGXQGDQ@WRLVW RWR\KIGRBRR S G RXIGIVVHUL
RFHVVRUVDVWKH\RQO\IHDWXUHD VLQJOH RXWSXW

U

WKH 7HVVHUD O DQG 6 SURFHVVRUV ZLFN KDFFOIRBOHLGQ0 PRRBME ¥FQBDWHG | UR

UW WKURXJKDVWULQJRIIL[WXUHVVN@G V2 IQHIQREKDVFINKWFOWWN SV R\FKIH SULPC
WKHVHFRQG RXWSXW DFWV DV WKH EDFMRS HQURKIN ZD WHK RV K/i SQL O DWRM HH G
SRUW WDNHV FRQWURO DQG UH DOORRBWHHG LTWHK BKY QURI XVIEW&H EDWIKLQ RQ
HQVXULQJOLYHFRQWHQW FRQW L QX H Y OWRJE MRSFIFDX\ULLQL W K B GINWVZHKGIW HRIL QDV KH O F

&0
FR
su
)R

SR

JLIXUH 7HVVHUD SURFHVVRUVHWXS ZLWK UHGXQGDQF\
7KH ORDG FDSDFLW\ IRUHDFK UHG X QG D Q\Q SOH @ R\D WHIGXDFDRQW RRDW 5H G X (
DYDLODEOH IURP SRUW WR SRUW DQGIURPSRUW WR SRUW
2QFHWKH V\VWHP KDV EHHQ FDEOHG FR UUNHFMSB\O E Q H M LRI WBKGHGIHIMIHRG X Q G D C
HQDEOHUHGXQGDQF\IRUFRQQHFWHG BREWN WK & B WRIFHW MRXOM/\DDLMV K FDE O

I
(UURUV'HWHFWHG IRUFRQQHFWHG SRUWYV

RS 2. RU
U7HVVHUD 6; SURFHVVRU ORRS UHGXQBGW AR WYVXQNDWHBFEHWRIPRQB & W
IRUPDWLRQ VHH RQ SDJH



JLIXUH 5HGXQGDQF\RSWLRQV RQ WX$HURMHARRNUWDE IRU 7HVVHU

7KH1HWZRUN WDE LQFOXGHV WKH ORR SEMDI\R X¥\D LUHGDEQGIRIMD R)GVWDSXRD SD L U F
3RUWY DQG FRQWLQXHWR RSHUDW HAXQEGHBOIRGHQW O\ ZLWKRXW UH

1RWHKHV\VWHP ORDG ZLOOGRXEOHZKHQ U HO&EQIED @ W HLW ZLADHBOKIE W K
DPRXQW RIEDQGZLGWK LV QHHGHG WR HQYQD®E\5 D U P DPUD\LIDWGDE. DFHNEX S V L
~QWKH7HVVHUD 6; *EWUXQN SDLUVFRQIEBXUBGHRHQEBIWOGDQW RSHUDW

KRZHYHU V\PPHWU\ PXVW EHPDLQWDLQHG

YLIXUH 7HVVHUD LQWHUIDFH ZLW R WHIGOQWE B@FQ G RQ ILIXUHG R

JLIWXUH FKDLQV PXVW EHFRQQHFWHG WR WKHEBRDPK SRIURDR /&G EDPRXS WU X
DUHPLUURUHG RQWKHEDFNXS WUXQN



YLIXUH 7HVVHUD 6; FRQILJXUHG DINWK$UHBX @ ®DEGFE DRUGW U X

'KHQ RSHUDWLQJLQ UHGXQGDQF\PRGH

z

JLIWXUHV FDQEHFDEOHGLQDVLQJOH FKWKG@ BFK S QYRR I IW[KMAKHDM ZFRQ Q'
WR WKHSURFHVVRU RU7HVVHUD ;' ZKHQKXML@QHIW VANVWIHKEWPXVWWQRW EH
WKHVLIQDO 2WKHU (WKHUQHW KDUG AD DR HWWOREKTIRWUIWEWGH HfTWHQGHU

&ORVHG ORRS UHGXQGDQF\VKRXOGEHHQDEOHG RQWKHSURFHVVRU

7TKHRXWSXW FDSDFLW\ OLPLWYV WKDW 56 5%W RWRKH GIDQUORH SRUWW © OAMR Y & |
KDOYHVWKHRYHUDOO SURFHVVRU FDGD¥ EWML QI ERREBGN® RZW ML UDYDOVR
7THVVHUD 6; WKHUHIRUHWZLFHWKHDPRMJWIRIH'GKQLWY ZRXOG EH

7TKHWRWDO QHWZRUN ORDG IRUWKHWZEBRUYEIFRPELQHW & W & BD/A. QRO W

6ZLWFKLQJLQDQGRXW RIUHGXQGDQF\ FRGRXA /X PRRIGGN MUIQDBPORU D
ILIWXUHVRQ DOO SRUWV 5HGXQGDQF\ ALROGIHBWKORXFHG EH FRQILJXUHG

7TKHDFWLYHIHHG SULPDU\RUEDFNXS XVHICHZHEDIFRK WK W XQ 6 IFPK\E D E

-lERWKWKHSULPDU\DQG EDFNXS VLJQDQONXCUHFDSHDOWH B QDWW HHBHW ZHH
- I DILIWXUHUHFHLYHV D YLGHR HUU RRPRIQHFRFBOW WHWZLIQO U O RWRKI W R W |
IRUWKHQH[W IUDPH

JRU7HVVHUDO 7 6 /(' SURFHVVRUV HD EKEHR\RSHHQVWKBEHWDEOBMDFHQW
VDPH SURFHVVRU - H B3RUW WR3RUW DQG3RUW WRS3RUW

YRU7HVVHUD 6; WKHORRSLV FUHDW HGVXYXBEMKIHMY 2R &M D NHRW ;' X G
7UXQN $WR 7UXQN % DQG 7UXQN & WR 7UXQN
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2QO\DYDLODEOHIRUWKH 7HVVHUD 6; VGHUREHYNBDYPEDFERQNFM\VWHP VKRXO
SURFHVVRUIDLOWRVHQGDVLJQDO W WRRKHFHVYYWR X VMR SYVWRKW SKWRDIUQJ YLGHF
EDFNXS SURFHVVRU ZLOO GHWHFW W WE ULIHAVO W. PWXSUHY 2V ¥R FALWHHYILGHR VLJIQ
ZLOODXWRPDWLFDOO\UHVXPH ZLWKLQ VHFRQGYV

"LITHUHQW W\A\SHV RI IDLOXUH FDQ WS8R ZHUUNMWORY FORPEQXSURMHFW HORVV R
GDWD FDEOHGLVFRQQHFWLRQ SURFHWBRW LYDWHGHERW KH BVYBBYH

7TRVHW XS SURFHVVRUUHGXQGDQF\

&RQQHFW WKH SULPDU\DQG EDFNXS SURBPAWMVRIUWKRHW KHLW®Q® G ; SR
(QDEOHIDLORYHULQWKHIDLORYHUWDERIERWK SURFHVVRUV
6HOHFW WKHUROHRIHDFK SURFHVVRU HLWKHU SULPDU\RUEDFNX
"LITHUHQW FULWHULD FDQ EHVHW IRUDXWR IDLORYHU EHKDYLRX

: —I WKHSULPDU\ SURFHVVRUIDLOVIRU [ VHFRQGV

7TKHEDFNXS SURFHVVRUWDNHYV FRQWURGHVWHKBISR X WBX\W UR PHVV RQ
VHFRQGV

: =l WKHSULPDU\YLGHR VRXUFHLVORVWIRU [ VHFRQGV

7KHEDFNXS SURFHVVRUWDNHV FRQWURQ LGWR HISHGRU PLYVROHB YRR L
VHFRQGYV

. -lERWKIURQW SDQHO EXWWRQV DUH SUHVVHG WRJHWKHU
YDLORYHU FDQ EHWULJJHUHG PDQ XD O OMN B\ESXW WIRGIVEIRW W KBRDW 1$ BVQ

: $0ZD\V SUHIHU SULPDU\LIDYDLODE (KH DXIWB UDE OR FHWVEDUF RKHR WY H
EHFRPHVDYDLODEOH

9LGHR LQSXW FDEOLQJ

R %RWKSURFHVVRUV PD\EHIHG IURP WKH VIDHPGE YL G-H B "VRAXKIUFX LD Q HEHXXL
EXWLVQ WUHFRPPHQGHG DQ XSVWUHDP VSOLWWHU LV SUHIHUDEOH

R (DFKSURFHVVRUPD\EHIHGIURP D FRPSOR WRPOU EQ GIHEHHTG HQW Y7LKGHH/
EHGLITHUHQW IRUPDWYV +'0- 6'- UHWRRXWWRGWVHI VOIEPRHUBTWHWHPHQ
DVSHFW RI WKHVRXUFHV WR PDWFK

R ((WHUQDO UHIHUHQFH VLJQDOV LI LGIB\RU PO GWISHOBH@W EEHWKZHH Q W
SURFHVVRUYV

%RWKSURFHVVRUV PXVW EH VHW XS LQ G&HBM QYEH@EW R MRIIFMDIF® RRWKKIBUR F
GLVSOD\WKHGHVLUHG LPDJH 6HWWDRQQ/WKHKDQ YIOW XUWIE BRVIQWBXRY DQG
FRUUHFWLRQFDQEHPRGLILHGLQGHSKRXO® BWHOW IR FHQ WRDDXY\WRLRE LM I HU |
SURFHVVRUV 8VLQIJWKHVDPHVHWWLQBW ZNVW K WLKHIGD P- MW YLIVGHRR\RFGXSIU D F
WKHVDPHVKRZ ILOHLQ ERWK SURFHVVRVYWW DN ISQUL? R UM MNKDW KRHRMW K HU
EDFNXS



YLIXUH 3URFHVVRUUHGXQGDQF\

BURFHVVRUUHGXQGDQF\LVFRPSDWLEORELWKIHORYHG OIRRGHPHWE XQB XS SRV
RQWKHV\WVWHP UHTXLUHPHQWYV

JLIXUH 7THVVHUD 6; /(' SURFHVVRUDQG ORRSUHGXQGDQF\



287387 &$3%&—-7<

KH7HVVHUD RXWSXW SRUW FDSDFLW)\ G\HARHQ\GELSWGPBWIKOD QG WIDHFRMKHDWH 7
LIHO FDSDFLW\ SHU SRUW LV RXWOLQHGLQWKHWDEOHEHORZ

5HIUHVK %LW "HSV ELW ELW ELW

7
S

A N A| AR

27+(5)$&7256 $))(&7-1* 287387 &$3$&-7<

JLIWXUH 5SRWDWLRQ

5RWDWLQJIL[WXUHVRQ D[LV L H E\ QRHIITHFWRW®RQ WHKHDRXWSXW FDSDFLW\

+RZHYHU HDFKIL[WXUHURWDWHG RIIDN[GYV WKHRROCQWSKEGWFDLSTHW\R ¥



ODSSLQJORGH )RU 3URMHFWYV :LWK OXOWLSOH )LIWXUHYV

7TKHO DQG7 SURFHVVRUV FDQ XVH GLIITHUWQWKABYIRIMHAR VHOHWRMYLWLHYV 7}
DOzZD\VZRUN ZLWK PDSSLQJ

PDSSLGRHVQ WDIIHFW WKHRXWSXW FDSDFLWV RKWKARQIS XWQGR/WKHHI S [\W
ZLWKRXW WDNLQJLQWR FRQVLGHUDWER[MH® RN PIEfMMXUH VL]H RQO\ WK

"KHQ XVLQWHUSRODWH GAPCHSBRQWHQW RQ IL[WXUHV ZLW K D PRFOW X B W SA. KHHO S |
FRQWHQW DSSHDUV WKH VDPH VL]H DFGRIVD OO OLI[WWXHWBD UHDW KK? IR& WR KDY
SLWFKDVWKHILQHVW IL[WXUH DQG WEWRE\D 5 RKRURDLSDIFW W W.K/H SIORWX.FDO G LF
IL[WXUH

BHHDSSLOIWLRRYSDIJHRUPRUH LQIRUPDWLRQ

6PDOO JL[WXUHYV

6PDOO IL[WXUHV ZLWKHLW
QXPEHURIWKHVHIL[WXUH

KH
V VX
-QWHUPV RI SURFHVVLQJ WKH
GLPHQVLRQ VRWKHWRWDO QX

U GLPH®WLRK@W VWADIOLI K S WR BV VBQPHRRYHUKHD G
SSRUW HG PDO BEW HGZIFURW KK \@ RBWOQRDAS L[HO F
6; SUR RHMWWRHGFIR.QW X&HWWRDEH BRIQOHDVW S|
PEHU RI IUPFXQWHS SHU SRUW PLJKW EH D

(VWLPDWLQJ )L[WXUH &DSDFLW\
"KHQ DVVRFLDWLQJ I

L
XSGDWHV LQ UHDO WL
6HHHWZRRQ SDJHRU

[WXUHV WR D SUREBBWWEHWZXRISNKWRADG BB UW GRQ HDFK &
PHDV VHWWLQJV QXORFEDV QBHRHZRRDW H DW & HFW K UHHUR W D
PRUHLQIRUPDWLRQ

)LIXUH IHWZRUN SURSHUW\ HGLWRBSRWKWR DIRPIGV\VWHP ORDG DQG

TR KHOSZLWK HVWLPDWLQJWKH QXPEHU R ISSURWHAMY RN/ KUIDNEKEUHOWRHG D VLP
FDOFXODWRUWRRO ZKLFK PRGHOV D O QRAUKI X UMFRAHRIUGHRVW VLDV 36 BERN HRQW D
VXSSRUW#EURPSWRQWHFK FRP
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7KH7HVVHUD?7 6 0 DQG6; SURFHVVRUVIDGWEGBNWIKIHGLWRERQILIXUDWLRC
LVVXHV "LITHUHQW W\A\SHV RI SURFHVYV RIUW DWQVEH YWLIR® W R IUXIQHGLDIPH ZDO O

'KHQ FRPELQLQJSURFHVVRUV WRDYRWGWRHDQERURQVL W WKSREWPOQWFKLQJ W
GHOD\DQGJHQORFNLQJWKHVRXUFHV

7TKHHQGWRHQG GHOD\RIWKHGLITHUHQW SURFHVVRUV LV

IUDPHV

IUDPHVLQ ORZODWHQF\PRGH
I[UDPHV WKLV SURFHVVRULVDOZD\VLQORZODWHQF\PRGH
IUDPHV

IUDPHVLQ ORZODWHQF\PRGH
; IUDPHV WKLV SURFHVVRUGRHVQ WKDYHORZODWHQF\PRGH

» O |o N

KHQ ZRUNLQJ ZLWK GLITHUHQW W\SHV R WHIRHA HNAVIRXWY HVKIHHYRLGMRVON LQJ SHU

- H -1 XVLQJ7 DQG6; SURFHVVRUV WRBHXLIOHDUK DY H MWPRHERH DO ®HG WR WKH 6;
LQLWLDOO\ZLWK IUDPHV ODWHQF\ WRR RWWKWEKH IUDPHV RI ODWH

7KH SURFHVVRUV QHHG WR EHJHQORFNHGAKRWKHVDPH VRXUFHRU WR HD
JRUPRUH LQIRUPDWLRQ DERXW YLGHRI @H&RWYDSDG BHHQORFN VHH

1RWH30HDVHQRWHWKDWWKHGLIIH HQFH RQ VYRDMLOWHIVSESHON [ZHHES UR F
GRHVY QRW KDYH/RZ/DWHQF\PRGH EXW W K&V RD G NV \W\R B IUNHD/HRGDHKGNVAKRHQY/
6HHRZ/DWHOR\GHRQ SDIJHRU PRUH GHWDLOV LQ WKH OLPLWDWLRQV ZKHQ
IDWHQF\PRGH
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7KH7HVVHUD ODQDJHPHQW 6RIWZDUH LV XWHRBOADRO ORIV § B X WH/IRQ G HFR\QH U D 3URF
LOQWHUIDFHFDQ EHDFFHVVHG LQ WZR ZDD\P RQR MCRIL PROWWK \D R B XWHWHERRDUG RU
XVLQJWKH 7HVVHUD 5SHPRWH DSSOLFDWLRQ

7KHXVHULQWHUIDFHLY FRQVLVWHQW ZEWKVKERW K BWRHVE 1A HAMKRIGAHY LQ | X

12&$/ 86(5 —17(5)$&(
:KHQ XVLQIJWKHORFDO XVHU LQWHU I DFR RIQVWMK B B0 RRIPBEXRMHIWMLYVHIHIT XLUHG

TRYLHZWKHXVHULQWHUIDFH FRQQHFWWW R Q MWKRHUUW R WKIHNOKRF B ORBFHSY VR U
PRQLWRUV DUHQDWLYHO\VXSSRUWHG XRWH BQ PREOGMAWLRQMHERQQHFWHG
UHVROXWLRQ RI WKHPRQLWRU LV DXWXRMDWKLH B & DO>CAHW HH WRIGX WR RRDQDY LJI
SURFHVVRU VHOHFW D UHVROXWLRQ IURFMN&RRALRSE GRAEQP R ] QRXXPMNXBG RUW H(
IRUO 7 DQG6 SURFHVVRUVLV [ DQG YWKHRRDLVP XP[UHVREGVVHUD 6;

SURFHVVRUVXSSRUWYV 8-bUHVROXWLRQV RI XS WR [
7K

HXVHULQWHUIDFHLYFRQWUROOHG BERPUGHFR/WEHSRRXVIN DRG MB6% SRU

7(66(5$5(027($1'2))/-1( (=725

7THVVHUD 5SHPRWHLVD:LQGRZV 3&DQG 0DR2% DB 8RWHDMRQGRW WRCORM DIDVVHUD S
DFURVVD QHWZRUN $GGLWLRQDOO\ WHKMBHBRW B Q SKI0OOEQW HREQ WRQ DOORZ
HGLWLQJRI7HVVHUD SURMHFWY ZKHQ QRW FRQQHFWHG WR D SURFHVVR

7TKHPDLQ GLITHUHQFHLQ IXQFWLRQD O LWW\VAKHDSHPRNLIP D E BEWXRMWKRIITOLQH LV
RQFDQYDVHGLW PRGHVDUHQRWDYDLODEOH

7THVVHUD 5SHPRWHLVIUHHWR GRZQORDG IRRPZWEWIMWUIRPSWRQ 7THFKQRO
KWWS EURPSWROWHFK FRP VXSSRUW

IRWHHVVHUD SHPRWH VRIWZDUH YHUVLRQVIDYBWHKR QV RKNVWRLW IEWKP ZLC
-l WKHSURFHVVRUILUPZDUH YHUVLRQ D @GNAKY WHUDI & H P R B/UH QLR RW
VRIWZDUH PXVW EH XSGDWHG 7KH SURFHWWRBU ULIRAPWE KB HUHP®R i&/H 0SS D




~167$//$7-21)25:-1'2:6 3&

'RZQORDG 7THVVHUD 5HPRWH :LQGRZV VRRINEZDRIMHIWRB MMWISVFRFZ VXSSRUW
2SHQWKHGRZQORDGHG ILOHWR EHJLQFRIOWMXISQXHDUG +LW 1H[W WR

7TKHVHWXS ZL]DUGJLYHVRSWLRQVWH FRASXWWHIKBQ & EXWW KRIU VRR DV VR
ILOHVWRWKHDSSOLFDWLRQ



7TKHVHWXS ZL]DUG DVNVIRUDQ LQVW® BOLFRIFIIWWRMR EQ FHQVWRHEW VWD O

" KHQWKHDSSOLFDWLRQKDVILQLVRRGLOQOWRDDOB[LIQIGDVREBMHBNEZLFN WK
5HPRWH ER[WRODXQFKWKHDSSOLFDWLRQDIWHUFOLFNLQJ)LQLVK



_167$//$7-21)250%$8& 26 ;

'RZQORDG 7THVVHUD 5SHPRWH ODF 26; L QR/m\SDNMOFOD W FRQVLWHIIURP % U
KWWSV ZZZ EURPSWROWHFK FRP VXSSRUW

'RXEOHFOLFNWKH GPJILOHDQG GUDJILWWHRAMKN 485G HPRWLRIARER OGHU
DQG 3DvywB WKH7HVVHUD 5SHPRWHLFRQLQWR WKH $SSOLFDWLRQVIROGH

OXOWLSOHVRIWZDUH YHUVLRQV RI THVIYG EE 8 QNRWD IO §SSCRE WMKHR/DPH 0D
FDQEHKHOSIXOWRVWRUHWKHVH LQ &8 BIGIUFDM. RROGIIROWGAHUW KLQ WKH

1(7:25.6(77-1%6 )255(027(0$1$*(0(17

TRFRQQHFW D FRPSXWHUWRD 7HVVHUD 8B REHW RRIURRQ Q HWW MURQW WHEY VHW \
FRPSXWHUDQG SURFHVVRUWR WKH VDPH WXW & HWHADMNUDGE RFHUHPQYRH WUHPR!
SRUW VXSSRUWYV $XWRO0'-— ; WKLVQHWZRUN EDYEH PYBQRRERIOQONEKWHG WR WK
'LQGRZV 3&ZLWKRXW WKHQHHG IRUD VZLWFK

7TKHGHIDXOW -3 VHWWLQJV IRUWKH SZRWKVIYRYEDQHHW PDVN RI
JRUIXUWKHUGHWDLOV RQ VHWWLQJ "3 b &6 WHWWHYERG GICQGREE D OH 0D

1RWHXHWR WKHEDQGZLGWK OLPLW DW L RRRQI)HE WH Q IVELWH YRVW LUHOH
VXSSRUWHG ZLWKLQ WKH 7HVVHUD V\VWHPV




&211(&7-1*72 $ 7(66(5% 352&(6625

+DYLQJ SK\VLFDOO\FRQQHFWHG DODF RUURFGEBRYRB&&WRP@PHWYRUHNDED XQFK W
5SHPRWHDSSOLFDWLRQ 7KLV ZLOO RSHWQY/BGDBEARBRYWHER] WRH N DOUMWYQHHGLWRU

JLIXUH 6WDUW XS PHQX IRU7HVVHUD 5HPRWH

&OLFN 6WDUW 7HVVHUD 5 HPRWH WRRWBPWROGIHKHDSSOLFDWLRQLQS5HP

7KHDSSOLFDWLRQ DXWRPDWLFDOO\ GMR B8 FWKHRRY/OHEWNH G BWRIFHKN RHVVHUL

VRIWZDUH YHUVLRQ —-ILW GRHVQRW PEWHKWKRQSURPROVWGRIMURBPRYDRU ILUPZL
PDWFKLQJ 7HVVHUD 5HPRWH VRIWZDUH YHUVLRQ

JLIXUH 7THVVHUD 5SHPRWH PDLQ PHQEWLW@R®WBURFHVVRUVHOHFW R

:KHQ UHORDGLQJ SURFHVVRU ILUPZDUHD WIKH EQRFHANVRUBO/HVZHKRORIULUPZDUH
SURFHVVRU 2QFH WKLYV SURFHVV LV FRRSHERWW BMKIRBHEHFRVPRQZDBGFHVVLEO

'LVFRYHUHG SURFHVVRUV GLVSOD\WKHIROORZLQJGHWDLOV

: 8VHU GHILQHG QDPHRIWKH SURFHVVRU
: J)LUPZDUH YHUVLRQ
: B3URFHVVRU W\SH



: —3DGGUHVYV
: SBURMHFW ILOHWKDW LV FXUUHQWO\LQ XVH

TRFRQQHFW WR WKHSURFHVVRU GRXHOH F® LD 8 WRKH 8 ¥V R BHDVQ\WRRIO REINV& RQ QH

7(66(5%$5(027(6(77-1*%6

7TKH7HVVHUD SHPRWHRIIOLQHPRGH 6 HWHWHQPHFHEX FRQ WORDY VYWD O FXVW
WKHFDQYDV ILIWXUHSDFNVPDQDIJHPH@WADQ@ VHOUMAWD R Q RRWHV ZTE&HVH VHW
ORFDOO\DQG QRWDSSOLHGWR WKHSURFHVVRU LWVHOI

)LIXUH 7HVVHUD 5HPRWH VHWWLQJV PHQX
2QFHFRQQHFWHG WR WKH SURFHVVRU WWHRBRAYRY B DB BOVEPMWIIRQZIX\QV R W K F
LOWHUIRFHKXUWKHU GHWDLO D E RXMR WHO\BRVAGH W W QIBID/J W HH

'KHQ 7THVVHUD 5HPRWH LV FRQQHFWHG W&RDDHH SPRE MVIVRIUWBBLRFRQ WKH SL
FDQQRW EH XVHG 7DNHFRQWURO RI WKHSIHRRFRHYWRBELFAQFNLQJ WKH

'~6&211(&7-1*)520 7+(352&(6625
KHQ FORVLQJWKHDSSRUGLVFRQQHFWMIQUDORSWKRQVRPAWHRWHUHFWHG

H
K

&ORVLQIJWKHDSS

JLIXUH 7THVVHUD 5HPRWH FORVLQJWKHDSS RSWLRQV



'LVFRQQHFWLQJIURP WKHSURFHVVRU

JLIXUH 7THVVHUD SHPRWH GLVFRQWMWIFRMQWRQ IURP SURFHVVRUR

: &OLFNLQJ /HDYHWKH SURMHFW R SHQURPR K MNIRROFM R WRKH BURCG HAWRU V
NHHSLQJWKHSURMHFW RSHQ

: &OLFNLQJ &ORVHWKHSURMHFW RQ WRKCHVSR R/AKHHVS/IRRIF IVAVVRXU Q O RRQ @&/ 8- D
FXUUHQW SURMHFW 7KH XVHU ZLOO VHUBHHOHRSUWR KH W PDQ@ BJHPHQW VF

: &OLFNLQJ 'LVFRQQHFW IURP WKH SURPHKNBURFHWXRQ WERFVOBO W

: &0OLFNLQJ 6KXWGRZQWKH SURFHVVRWRUQWGFRWWMGRZWWKB S GRNIBY SHD
QHWZRUNDQG ZRQ WEHDFFHVVLEOH WRGVWR EVIFBIRER UHGHIRLIAD DIRFD Q B\
PHVVDJH -WLVQRZVDIHWRVZLWFK RIISWKHRBRFEXYWRRQVWRREDWHG X
WKLV PHVVDIJHLI WKH XVHU UHTXLUHVY DUHERRW

JLIXUH 3URFHVVRUVKXWGRZQ VFUHHQ

2))/-1( ('=725

KHQ XVLQJ 7HVVHUD 5HPRWHLQ 2IIOLQHQERWR U BR & M HF WH/ XV MKRXW D SURF|
(GLWRUDOORZV WKH XVHU WR FUHDW HOQ HZ B D VMIIEFSAU\R NRESFHMD \S LRHUYLLARSKRW W S UF
DOQRWKHU ORFDWLRQ

'UDZLQJ SDQHOVRQWKHFDQYDV XVLQJ\WKH WERB QL) W& RKMIKHRWPI/HEW XUHV DUH
EXW OLPLWHG XQWLO FRQ QI8 F\WHIG W\K IDESAS R RAMZRAO L(@GH WRQ SDIJB QG
$GGLIWXUMRPLEURQSDIJHRUPRUH GHWDLOV




08/7-3/( 352& (6625 &21752/

7TKHUHDUHGLITHUHQW DSSURDFKHV WRRURMRQWURO PXOWLSOH SURFHVYV

8VHD VLQJOH 7HVVHUD 5HPRWH VY 8 WADMEFRQQHFW DQG GLVFRQQHWWQURP G
DQHWZRUN 7KHRXWSXW IURP WKH S URWHWWRKISWZHG® DKAFRQMIVY K R GHE RW H L\
FRQQHFWHG

8VH PXOWLSOH 7THVVHUD 5HPROMWKRNVIWDITY¥HWNUD 5HPRWH RQO\VXSSRUWYV FR
SURFHVVRUDWDWLPH LWLV SRVVLEOHIW RRXD SHPRWIBD @ Q QWKWAHDADRPHHVFIR P S X W
FROWURORIVHYHUDO SURFHVVRUVIURPRQHGHYLFH

8VH WKH 7HVVHUD &RQWURG \D\EHOD EBQYWRIRO SURYLGHV D VLPSOKK@H
PXOWLSOH SURFHVVRUV VLPXOWDQ®RGAEXOH BRREDORFRWRKDL OO E KW IHR
THVVRRDWRQRGDIJHRUPRUHLQIRUPDWLRQ

8VH '0; DQG H'0; &4aRQWHBREGUDO FRQWURO SURILOHVDUHDYOWVODERGAGWQRRTEDQ |
DGMXVWPHQWY LQ FRORXU SRVLWGERKPOURWDW IRFROS BUHRHWRUHW.R IRUPDWLR

ULQW
ORXU D

5811—-1* 08/7-3/(-167$1&(6 2) 7(66(5% 5(027(

'KHQ FRQWUROOLQJPXOWLSOH SUR FHWMRURRIRR-PRAHGARR XX'W BUILMGEG -3 DG G
SURFHVVRUDQGRQ WKHFRPSXWHU UXQQRQV R EWKHLIISS MO RWRHQ B AMEAHDEDF K SUR |
WKH VHEWHRQ L | L RQVSIDRIM

&RQWUROOLQJGLIITHUHQW SURFHVVIR® BV VWWKEEQ Q¥ VH1OUD L ¥ B & DRENI® GIRZ V
26; WRWKHUHOHYDQW LQVWDQFHRI 7HBWYYHUD 6 HPARROL W BV Y R DRLDGNGR EH XV HC
GLIIHUHQW LQVWDQFHV DW WKH VDPH WLPH

I1RWHDFb26; 7RVWDUW 7HVVHUD 5HPRWH VEEWXEW PXQWLEYHLQVWDQF
QHFHVVDU\WR UXQ 7THUPLQDO LQ 8WLOLWLHV

- Q7HUPLQDO W\SH RSHQ DSSOLFDW\RQ@MVBHHWPRWH DSSWKHQ SUH

7TRUXQDQRWKHULQVWDQFHRI 7HVVHUDLEHPR WHUW LS HDW KH IFOORZLQJ
RSHQ Q DSSOLFDWLRQV UHPRWH DSS

J)LIXUH $OW 7DE WR PRQLWRU RU VIWRIQFKHW RURNIYK AXOWHBRWHQ



&+$37(5 352-(&7 6(783

352-(&7 0$1$*(0(17

23(1-1* $1' -03257-1* 352-(&76

6HOHFW D SURMHFW IURP WKH OLVW WKER KRXFRXGEQVBRP SRKUHVDSIUR RHFW V |
RUWKHORFDO FRPSXWHU VWRUDJH GULYH

JLIXUH "PSRUWLQJSURMHFWYV LQ WHKHBURMHFW PDQDJHPHQW VF

7TRLPSRUWD SURMHFW XVLQJWKHSURFHVVRU

- QVHUWD 86% IODVK GULYH FRQW D 8GRI U BIULR KIH BEWR EEBH\LRW R D
&OLFN -PSRUW 3URMHFWV RQ WKH SURMNRW PDWRBHPER W VREZWHQ WR
IDYLIDWHWRD SURMHFW ILOH VHOWMFWOBQS8 FREENQG DQIKHCGSVBRMBFHG LQ W
VWRUHG RQWKHSURFHVVRU

'RXEOHFOLFNWKHILOHWRRSHQ LW

7TRLPSRUWD SURMHFW ZKLOH FRQQHFWHHIGDVO R MRVAFBURFHVVRU YLD 7HVYV

&OLFN-PSRUW 3URMHFW WR RSHQ D | LILHMVBHUR RWHKIHZE QO B R B B\ GLOBIYMW R Uk

FRPSXWHU
6HOHFW WKHILOHDQG FOLFN 2. 7KK B8 ORMWRN $SIURRMIHVF AMRSLW & WHRGVWR Q W K|



(:3257-1* 352-(&76

- QWKHUHPRWHDSS WRH[SRUW D
PDQDJHPHQW VFUHHQ DQG FOLFN (

‘:KHQ D SURMHFW LVRSHQ SUHYV
6DYHDFRS\ FUHDWHV DQG VDY
IRUHGLWLQJ

MNM AW VAMARWKE GG WHKUHSURARIWNRW | URF
DPWSLIRRMHFW WR VHOHFW WKH ORF

FR®OWI WKKSHBE WHRFRMUBIQ® YWHDW LW DV W
S\ RMMKIHZE WL R MWARVWHWRLWQ B W KRIFFSXU U HQ

g cX

YJLIXUH ([SRUWLQJSURMHFWY LQ WERBURMHFW PDQDJHPHQW ZL

- QWKH/RFDO XVHULQWHUIDFH SURMHBWNYHWQ EHH[SRUWHG WR D 86%

- QVHUWD 86% IODVKGULYHLQWR D386% SRUW RI WKHSURFHVVRU
&OLFN ([SRUW SURMHFW RQ WKH SURMHFSWOPD QXKIHRAKPVEVREIMHQ WR G
I1IDYLIDWHWRWKHGHVLUHG ORFDWNRQ PDNHVHOHFWLRQDQG FOLF

"(/(7-1* 352-(&76 6725(' 21 7+( 352&(6625

JURP WKH SURMHFW PDQDJHPHQW VRUHHHODH FRD SRR W R AA\@ & DRICCGHKDIFN 'HO H!
UHPRYHWKHILOH

7TRGHOHWHPXOWLSOH SURMHFWYV K RORIYWILROVIHOG K WHPW Q W/ B B @ M H LFOXH V



&5($7—-1*$ 1(: 352-(&721/2&%$/ 8- $1'7(66(5$ 5(027(

JLIXUH 7KH 1HZ B3URMHFW :LQGRZ

7TRVWDUWDQHZ SURMHFW VHOHFW 1HZ FQ WH® 2@QF M MFAHRDBIQ BUHRMHIW NV L]D U

(QWHUD SURMHFW QDPH
6HOHFW D FDQYDV VL]H /RZ/DWHQF\ FORE®H{ GVRIQX WHR/R/BIW DD O Q GHQ / (' SURF

FDQYDV VLIHVRWKHU WKDQ [ DUH XVHG

7TKH7HVVHUDG6; IHDWXUHYV FXWHNRP/WHRVERIDMXON/I R Q W R Q FBS@MEPHY W R P
EDOYRPHNVROXNRUPRUH LQIRUPDWLRQ
6HDP % ULJKWQHVYV ORGXOH &RORXU FRGHHPWYWGE& RRR SRZUBRPWHMMR O 5HGXQG

EHHQDEOHG IURP WKLV PHQX
&OLFN &UHDWHWRPRYHWRFDQYDV HGLW PRGH

SURMHFW LY DXWRPDWLFDOO\VDYWR WRIW KEK®FOFHNURE VH QIVWVHHEQWR C
LFHSORHKNMHFODOIHPHROMSDIHRU PRUHLQIRUPDWLRQ




&5($7-1*$ 1(: 352-(&7 -12))/-1(('-725

JLIXUH 7TKHRIIOLQHHGLWRU V 1HRFPUFRHWPHRANWH: D PG REDIOBUPR GH

7TRVWDUWDQHZ SURMHFW VHOHFW 1HZ | URRHPQN KRQPHH®W K IR QHZ K3H RMHFWFW DU G

6HOHFW WKH SURFHVVRU SODWIRUP ZKGIUH WKH SURMHFW LV WR EH XV
(QWHU D SURMHFW QDPHDQG WKH ORRIEW VDY HBUWMRKH SURMHFW ILOH W
6HOHFWDFDQYDV VL]H /RZ/DWHQF\ (ORECOHHIGVRDX WHR/R/IHW DFD O Q\GHIQ /(' SURF
FDQYDV VLIHVRWKHU WKDQ [ DUH XVHG

7KH7HVVHUD 6; IHDWXUHYV FXVAKRRVEPVDR WA RQWHEMWH RQ RQRSWD JH
PRUHLQIRUPDWLRQ

6HDP % ULJKWQHVY ORGXOH &RORXU &RGUHRNLARR S RYU /PINRHFAIFVR U 5H G X(
EHHQDEOHG IURP WKLV PHQX

&OLFN &UHDWHWRPRYHWRFDQYDV HGLW PRGH




&$19%$6 5(62/87-216

7THYVHUD VAIVWHPV DOORZWKHVRXUFH W RXBD@G DWW V LZQ VW Q@ MAKRICPOQLYRD V VL] H
ZRUNLQJDW [ RU [ LQWKH+"SURFHVVRUYV

7THVVHUDO 6 7

7TKHQDWLYHFDQYDV VL]JHIRUSURFHVVRUV LV [ SL[HOYV
7TKHIROORZLQJOLVW RI QRQ VWDQG D UEXRMDSYDAVHWIWHWMHDBIURFOURRHEQ /R
ORGHWHHRZ/DWHORGHRQ SDIJHRUPRUH LQIRUPDWLRQ

z [

2 [
2 [ 7KLVUHVROXWLRQUHTXLUHV W KHYLBDDSKXIWHVR PDWFK WKH FD

2 [ 7TKLVUHVROXWLRQ UHTXLUHV W KHYLONMSKXIWHV R PDWFK WKH FD

z

z

7THVVHUD 6;

. +'b
. & [ RU 8+ [ FDQ EH VHOHF WHIY R U QW WRQY W
&XVWRP FDQYDV UHVROXWLRQV DUH RQILIVOBIEDHE OKE VFDOHU I XQFW L

z

&EXVWRP &DQYDV SHVROXWLRQ

2QO\DYDLODEOHIRUWKH 7HVVHUD 6; DNKH XVRUWBQLHIGAWRB DLRKDIQ XQUHVW UI
UDWLR

YLIXUH 7KH &DQYDV SURSHUWLHV QWKCHVXWIHH RQRQVIKGIM®V W W K H F D

7TKHUHDUHVRPHUXOHVWREHDULQPLQGEZKE@®®Y XVLQIJFXVWRP UHVROXW
: TKHVFDOHUIXQFWLRQLV GLVDEOHG

. :LGWK
. OLQLPXP SL[HOV
. OD[LPXP SL[HOV

: —WPXVWEHDQHYHQ YDOXH
: +HLIKW



., OLQLPXP SL[HOV
. OD[LPXP SL[HOV
., 7TKHPD[LPXP WRWDO QXPEHU RI VXSSRUWHG SL[HOV LV

EXVWRPUHVROXWLRQ VHWWLQJV VKRG EH IWMKXIFUWRXE K Q \DNSHNRWGXEW HRQ HQY

2:/$7(1&< 02" (
/IRZ/DWHQF\ORGHUHGXFHVWKHRYHUDOO ODWHQF\E\RQHIUDPH

7THVVHUD 7 DQGO /(" SURFHVVRUV ZRUN DW @ /RXWBW AQFFN\ OIRVGIP HWVKH ODWHQF\
WR IUDPHV 7HVVHUDG6 /(' SURFHVVRUV BUMHRIEH D\YE Q RRZVEWMDIRGDUG FDQY D\
DXWRPDWLFDOO\VZLWFKWKH7HVVHUDW RD/®QG TDIWNHSAUFR BRGWHR UV LQ

1RWHKHQ XVLQJVHYHUDO SURFHVVRUV ZLW R BLLH VHW R Q@ WQH Y & fW\RDHP®IG O D
ZDOO YLGHR GHOD\ QHH GOWHWERREHE P RIS BLEHHIG VRRQJS D JHRU PRUH
LQIRUPDWLRQ

"RUNLQJLQWKLVPRGH WKHIROORZLQJIHDWXUHV DUHGLVDEOHG

. 6FDOLQJ XSVFDOLQJDQG GRZQVFDHRQUHBPRWHYRKDWLREWDEMWEYVDEOF
: "HLQWHUODFH
: JUDPH UDWHFRQYHUVLRQ IRUFLQJWKREREURHHYVNRMHUVDRVBIRFN WR WKH

QW U D WM PDUIQ X YIHN F\B B G 57KRAHIDAFX W VR X UF
FIUHTXBQFK B @/ 5\OSHR WLARILRQHUGR | WKH FDQY I

HVVHUD 6; /(' SURFHVVRUGRHV QRW KDXHBSRQ@JDWHAQMORDWXUHV DY L
HV ODWHQF\HQG WR HQG

Cx
O
0y

OD\ DV WLRPIHDBEHRXZHFHQ ODVW F\F

1RWHH GHILQH O WHQF\ Y
KHSURFH QSHY/(DQG W KH WDOUWMLF B DW WLKVID KVW k

DSSHDULQJRQ
IUDP

<®
AT
Cx
<®
i

0$33-1*237-216

-QWHUSRODWLRQFDQEHDFWLYDWHG/HMAMAHWRISERYWBWS FRYHHHWMHNV WR ZR U
PDSSLQJPRGHV GHSHQGLQJRQ WKHK.D B TRMRRHHQRQSO®HHIHRU PRUHLQIRUPDW L

'KHQ ZRUNLQJLQ WKH SK\VLFDO VL] B DRG ISQ WHR SRMRRQIWY GIRW W SL[HO LV V
FRUUHVSRQGHQW SRVLWLRQ LQGHSHQGHQWO\RIWKHIL[WXUH VL]H

- Q- QWHUSRODWHG PRGH WKH SK\VL MBI R U] H. R MSHDWRSFROODIW IDFFRKIPW SL[HO W
GLITHUHQW SDQHOV NHHSLQJWKHSURSRUWLRQVRIWKHLPDJH




JLIXUH JLIWXUHRXWSXW LQ PRGH

JLIXUH JLIWXUHRXWSXWLQ "QWHUSRODWHG PRGH

3257 &$3$&—-7< -1 25-17(532/$7(
"KHQ XVLQJ PDSSLQJ WKHRXWSXW FDSDFLW\LV QRWDIIHFWHG

- QLOQWHUSRODWHG PDSSLQJ WKH FRQWHHQBW [RQ IS LWRKHYV YEWBGHIDGWBW DNH W
FRQVLGHUDWLRQ VRWKDW FRQWHQW DSSHDWXWKM VDPHVL]HDFURVYV

JRUH[DPSOH DVVXPHZHKDYHD SURMHFW ZLWK WKUHH IL[WXUH W\SH

. 7\SH$ PP SLWFK PP[ PPSK\WLFDOVL]H SUI[HOV
. 7\SH % PP SLWFK PP[ PPSK\VLFDOVLISIL[HPV



: 7T\SH& PP SLWFK PP PP SK\VLFDO VL]HL[H[OV

JLIXUH "LITHUHQW SL[HO SLWFK IL[WXUHV
5HDO 3L[HO 6L]JH PP 3L[HO &RXQW —QWHLl 3L[HO &RXQMW
$ [
% [
& [
JLIWXUH W\SH $ FRXQW YV SL[HOV W RDBOGIW WR HAOSDKHW LQMIHUSRODWHG

DVLWKDVWKHILQHVW SL[HO SLWFK

'LWK PDSSLQJ HDFKIL[WXUHRIW\SH %@RWBEFREQWKH FOLIBFLW\ OLPLW E
LQWHUSRODWHG PDSSLQJLW FRXQWYV WWHHIVPH EWD]W\SR $ | L[VBX[HHORA )L[W X
WKH SK\VLFDO VL]JHRIWZR W\SH $ | L[ W XHOHWWW\RZ BR B WK H O L LW

&2/285 %1 %5-*+71(66

7TKHUHDUHVHYHUDO ZD\VWR PRGLI\FROURXBDPER EQHFMWWGHYR WKILfHVVHUD V
FRQWUROVWR XVHGHSHQGY RQ WKH VRXVIFHHEJ WKH FUHDWLYHHIIHFW G

. *OREDO FRORXU 7KHFRQWUROV RQ WRV\&RO® KL B/LXSHO/LFRIQIQ IO FVDH IGIW R
H[FHSW ZKHUH SHU IL[WXUH RU SHU J UR-XBCRRYERARIDLFGRHYY DIJHHDRAWRL R BiH
LQIRUPDWLRQ

. 3HU IL[WXUHDQG SHU JURXS FROR XU RWIQUWYIGH V&R O® X\ FEDQQGEEHNL Y SHU V F
VSHFLILFIL[WXUHV RUJURXSV E\ HQDERU@D2W K H YL [CAHX*OHREWDBISEIRIOV L HV H (
|L[WXOUHBHUURXRR O RXYHUU RS DIHRU PRUH LQIRUPDWLRQ

: —QSXWFRORXU SURYLGHV FRQW UR OWIRYHMRRSILD\V.®H FALKIHFARICERON ED- 6 -
DQDORJXH-Q6H&N O RXRIQO W RRQCSDIJHIRU PRUHLQIRUPDWLRQ

: 2Q 6FUHHQ &RORXU $GMXVWPHQW 26&$ RB&HOVRWLHVPWEZPRARKU PLV F
EHWZHHQ PRGXOHV DQG WKH DSSHD UD Q F&HRS EAFLLI KRR BEDVUNY VIHRIGVW
SDJH IRUPRUHLQIRUPDWLRQ

: &KURPD7XQH &KURPD7XQHSURYLGHV W RIRHVW R H PDW IWMRIWRHFA SLLAHFR O R X
LQFRPLQIJYLGHR#E#KWHGPD 7 RQISDJHRU PRUH LQIRUPDWLRQ




&+$37(5 )—;785(6

)—:785( /—%5$5-(6

7R FRUUHFWO\ FRPPXQLFDWH ZLWK | L[WW BH\WD YHKWM KSHJ RLF WAKWURHU QURZD UH LQF O |
IL[WXUH OLEUDU\ $IL[WXUH SDFN LVRQ RWW® R B G RZEMKHRUHYI IYHHRAD UH DQG X S
SDFNV FDQEH IRXQG RQRIXU PHMENVEWHBRQ SDJHRUPRUH LQIRUPDWLRQ

)—;785(3523(57—-(6

'KHQ VHOHFWLQJDQRQOLQHIL[WXUH | URPDWEH \WDE YW R YLI[MWRPUM ISR SHUW\ F
7KHSURSHUW\HGLWRU VHFWLRQV D UJ@LQY G GHHIH FRWWRRS W X HRQ &R O R U
PRUH LQIRUPDWLRQ

JLIXUH JLIWXUH SURSHUW\HGLWRU

)—;785(
JLIWXUH GLVSOD\VEDVLFLQIRUPDWKXRG DERRWGNIQH ¥PB QM FMWFIGXIWHW |L[WXUH
QDPHRIWKHJIJURXS FRQWDLQLQJWKHIL[WXUH

7TKHVHFRQG VHFWLRQ RI WKLV HGLW R R &/DVEIORO\RWW K I3 RM MAKIURHORIMEKH FD QY
FDQEHPDGHE\W\SLQJRUXVLQIJWKHVSLQEER) RENRGW RBPYRLISWVRIQILFDWLR
URWDWHV VTXDUHIL[WXUHE\ GHJUWNHV[MOKRFNZDYH WH RW DIPQ WA E\ GHJU

&2/285
&RORXUPRGLILFDWLRQV FDQ EH HQ D EIOHGHSHW K H § WOHN FWRHIGW KMVHOREDO &R O

2YHUULGH *OREDO &RORXUER[LVWLHARHGIKRUYRQHPWBGIILADVXURIQWH HQDEO't
&RORXU SURSHUW\HGLWRUYDOXHV KDYHQRHIITHFW RQ WKH IL[WXUH



3(5 )-;785(%$1"3(5 *5283 &2/285 29(55-"(

J)LIXUH  *OREDO &RORXU2YHUULGMWREWLWRY LQ &RORXU SURSHU
6LQJOHIL[IWXUHV RUJURXSVRIILIWXUHVOGREE® £RCGRX]HFREW URRPDQG DVVLJ
YDOXHV 7KLVLV XVHIXOWRPDLQWDLQLRRW §HYVMHEZ® D/ RDWFRKUY ML DQXWEY DUH J
VHSDUDWH VFUHHQVRQDSURFHVVRU

7TR2YHUULGH*OREDO &RORXU VHOHFW WKWHLGE MDXQGINVKRRRMHRIXKRWPWBWLRQV U
SURSHUW\HGLWRU 'LITHUHQW R SW L REG/LMU HR RDVE KHDX\DHL O\D ¥ B ® HeFH/G IHR Q

: |l WKHVHOHFWLRQLVDQ XQJURXSHG ILTWXUHRUDFERPELWQOMWRBWRRQV W
DGMXVWHG DUH

., —QWHQVLW\JDLQ
. 5HGJDLQ
. *UHHQ JDLQ
. %OXHJDLQ
. I WKHVHOHFWLRQLVDJURXS WKHRSWHRQVWKDW FDQ EHDGMXVWHG D
., $OOWKH SUHYLRXV VHWWLQJV
. %ULIJKWQHVV
. &RORXU 7HPSHUDWXUH
. *DPPD

IRWRQFHDVHOHFWLRQ KDVEHHQ R HUULGG(BIQARRJJ\NWIKERORE([DJCSURSHL
&RORXUFRQWUROV KDYHQRHIITHFW RQ WKH FKBHNEBER{GR U[ 2WXLHM. E@WQ R
&RORXULV XQFKHFENHG




'(9-&( 3523(57—-(6
7TKHGHYLFHSURSHUW\HGLWRU VKRZV LQURBADWHRBRDMNEGRUHG RQ WKH 5
)—:785(48-&. $&&(66 %877216

- QWKHWLWOHEDUIRUWKH'HYLFH S WHRISIHXUWWN DG EW RW EW WHMIRQD/UH W KU
: SHVHW 5HERRWV WKHIL[WXUH YLGHRIROCIDRVWRBCHWISFOHDAERQ QIOGHAWWHG L
VWULQJ DVGDWDLVY QRW SDVVHG WKIRRWKQZKLOHWKHIL[WXUHLV UHE

. %HDFRQ $FWLYDWHVWKH —-GHQW LEHWFHR/Q BRWWKHUDH O BFWR 1B OO MGX U H
XVHG WR LGHQWLI\WKH SDQHO IURP WK IEEDFR Q: KN KH WHTHIS\D/ADBI\T XV LQG L |
WKH SDQHO EOLQNV \HOOR?Z

JLIXUH $ EHDFRQHG SDQHO VKR Z LMW EBWGHQU/QLI\LQWHUQDO W

: SHORDG ILUPZDUH 5H DSSOLHV ILUP¥DUR PRUWKHHOHRWH® LIVMCKXEBIFN LQ W k
/ILEUDBHHL[WXUEBHUDRQ SDJHRUPRUHLQIRUPDWLRQ

'"(9-&(-1)250%$7-21

7KHILUVW VHFWLRQ OLVWYV WKH 0$& DG BIHYN YHUWLIRM QRYPEHRPMWIGRIQ R1 WKH :

7KH26' SURSHUW\HGLWRU FDQ HQDEOH D QG HRQMG R GVEBEUHREA B RIER WH

PRUHLQIRUPDWLRQ

7(673%$77(51

7KH 7HVW 3DWWHUQ
L

SURJUDPPHG ZLWK
LVDVVRFLDWHG WR

GRZQ PHQX DOQREZRN IVL QM XNJHDW RYVHNOHFDWDAUHDU Q V V
LIWXUHV 5 HHRBRNLDAHUWHY® EFXHH Y H BDWWGW HV YV RI ZK

GURS
Q WKH I
WKH SURFHVVRURU QRW



YLIXUH "QWHUQDO 7HVW 3DWWHUQ GURS GRZQ PHQX

$OWKRXJIKILIWXUHPRGHOV YDU\ PRWWHEXMWWMR & \R KDWY HKIHBEDHN RV MAKH I L[W X UH
XVHGWRDFWLYDWHWHVW SDWWHUQV EFHKRQ@Q&GY. Q 5 RIHW MVHRH X WWXRI G PROWD XM D FW
GRFXPHQWDWLRQIRUVSHFLILFIXQFWLRQDOLW\

6(/(&7( &$/-%5$7-21

7TKH6HOHFWHG &DOLEUDWLRQ GURS GREAQRHW XBWZRAQ WHKH XGMLHWHWRQYW FDOI
WKDWDUHVWRUHG ZLWKLQ WKHIL[WXUH V5 UHFHLYHUFDUG

JLIXUH 6HOHFWHG &DOLEUDWLRQ OLVW

'—63%/(67%$786 -1'-&$725
7KHVWDWXVLQGLFDWRURI WKH URRW Q@RGW\Y EDW EHGLQD FAOKHEW.L DM ER [

6(16256 -1)250$7-21
—-QIRUPDWLRQ IURP VHQVRUV VXFKDV WB8EPSSODWXGCUH RY BXPDEOWLDWKH IL[W



26'RU2Q 6FUHHQ 'LVSOD\LV VXSSRUWH® & @ Bl HEYWHIGH BRWX/WLEY DLW\ WR GLVS

RQWKHIL[WXUHLWVHOI WKHSURFHVVRURUWKHSURMHFW
1RWHGBE'LVVXSSRUWHG RQ UHFWDQJXODU IL[WXUHVZILIMR YD PXYWLPKP VL]
ODUJHU WKDQ SL[HOVLQ HLWKHU GLPHIQMDRQHD QG X§ WR

[ HW F

IRWH$ EDVHG ILIWXUHV DUH QRW VXSSRUWHG

JLIXUH 26' FRQWUROV

7TRDFFHVV 26" FOLFNRQRUVHOHFW PWGW | S[O\HXIW HVG XN RESH WR IUHHW HG IOW R U

&OLFNRQWKH26'EXWWRQ WR DFWLY HWHR ROLYAN DWIH. Z6W R \GHH W KW IOHDW D QG L
F\FOHWKURXJKFDWHJRULHYV DQG XVHWRBKX®BQRXCIKZSDIDUVRZWWRENHDFK FD

~1YLHZLQJ26'IURPDGLVWDQFH LW FD@ER QWHNIK\OSW R KWLHOH Q\CKTHO\MHHMA B RW W R
WKH26' EXWWRQV )L[WXUHV PXVW KDY H DORLVQRXIVBI RMKLY | HBM KU H

7TRWULJIJHU 26" IlURP XVLQJWKHUHDU VHOR IWH ¥ PWBEXWWSRUHR § WKE BBEGHDVH W
WLPHV 26'LVRQO\DSSOLFDEOHWRILEWXUHHD YXQYLRQILUPQZGWHERY H



678 -2 02'(

BWXGLR ORGHUHGXFHV D IL[WXUH V PD[LPQW®W BUQLRQW WKW\EZKEDW BBISWK WKH
LQLPSURYHG LPDJH TXDOLW\ ZLWK OHW GRD EUQJIK AKHYVVXDQH PDPXP EHQH
SDUWLFXODUO\EULJKW IL[WXUHV HM6 B RLUDHD\WRRE \BHOUKQNGESBMH ELW RU
6WX@PIFRGRQ SDJHIRUPRUH LQIRUPDWLRQ

JRUIL[IWXUHV VXSSRUWLQJWKLV IHDW EOH GR/XGLRDRGHG BRQLEH MMKMH 6 WX GLR

%YHORZDUHVRPHFRPSDULVRQ LPDJHV VKRIZU®R D WXKH DEYGCDEWNKIEILHRVORIG H
1RUPDO QR 'DUNODJLF RUBWXGLR ORGH
%DQGLQJFOHDUON\ YLVLEOHDW WKHORZHQGRIWKHJUDGLHQW

'DUN ODJLF RQO\
%DQGLQIJHOLPLQDWHG VRPHVOLJKW VSDUNOH YLVLEOH

BWXGLR ORGH RQO\
%DQGLQJOHVV SURQRXQFHG EXW VWLOO YLVLEOH

'DUN ODJLF DQG 6WXGLR ORGH
1REDQGLQJDQG UHGXFHG VSDUNOH



)—:785( &2

17(;7 0(18

5LIKW FOLFNDIL[WXUHWR RSHQ D FRQWRKW PKIQWH R %/\K IDRGLW IVURII RIRX SHG E\
RSWLRQV KDYHNH\ERDUG VKRUWFXWVERYSP®\HIGDRIQ WKKH H ILMXWQVDEWYRFLDW |

DUH XQDYDLODE

OH

JLIXUH JLIWXUHFRQWH[W PHQX RSWLRQV

YXQFWLRQ "HVFULSWLRQ
&R S\ &RS\WKHVHOHFWHG IL[IWXUHV
30DFHWKHFRSLHG IL[WXUHVLQ WKHFDQYDV
3DVWH 7KH URWDWLRQ YDOXH LV DOVR DGGHG E RW IR WHKIHAI LYROGD/XHY W }
IL[WXUH &RORXU S U R/SIBHWANBEGR WRWQISDIHDUH QRW FRSLHG
LQWR WKH QHZ IL[WXUH
ODNHDJURXS ZLWK WKH VHOHFWHG IL[WXUH TL[WXUHRV
*URXS *URXSLQJIL[WXUHV LV QHFHVVDU\ WR FRMNHR DUIR K\& 3§ WHIN H W
SURSHUWLHV YLD '0; RUH'0; SURWRFROV
%UHDN WKHVHOHFWHG JURXS JURXS V QRICGHDO/HHVORRWWHA RHKIR X
8QJURXS LQIRUPDWLRQ QDPH FRORXU HWF DQG/PRHUAEMHBMURRE UG\

UHOHYDQW SUHVHWYV

SHPRYHIURP JU

5HPRYHV WKH VHOHFWHG ILIWXUHIURP BHURRIZILWKR

7TRVHOHFW RQHRUVHYHUDO IL[WXUHYV NHR Z BLQH X8 Ok
ILTWXUH IL[WXUHYV

XW EUFL
R O/GE QX

S5HRULHQW

5RWDWHV VTXDUHIL[WXUHV DURXQG W KIHQLIXRODW D LW KU HNVIEQ

r

5RWDWHVHOHF

5RWDWHWKHVHOHFWHG ILIWXUHVDURXQG WKHVHOH

EWLRQ

6HOHFW VWULQ|

6HOHFW DOO WKH IL[WXKUQY bR Q/GHRMHHGY\N & K

FRAHHVD P

6HQG WR EDFN

6HQG WR WKHEDFNRIWKH] D[LVRI WKHVHOHFWHG OD

S3OHDVH QRWHWKDW DERYHWKH] D[LWRRODBWWUNQGH &/
ZKLFKIL[IWXUHV FDQ EHVHHQ RQ WRS

\HU
BIRIL QUK

ORYHWR OD\HU

ORYHWKHVHOHFWLRQWR D OD\HU

'LVDVVRFLDWH

5HPRYHWKHDVVRFLDWLRQ RI WKHVHOHFWHG IL[WXUH

&RUUHFW DVVRH

FLDWLRQ JLIWKHWRSRWRJ\UH DVVRFLDWLQJIL[W X

=RRPWR VHOHF

JLWV WKHFDQYDV ]JRRPWR GLVSOD\ WWWH VHOHFWHG IL

[WXUH

6QDS DFWLYHD\
VHOHFWLRQ

Jé—@S\%EHVWKH VFDOHUWR ILW WKH DFXNUHWVH DUHD WR W H

HVHO}

"HOHWH

'"HOHWH WKH VHOHFWHG ILIWXUH IL[WXUHV




$''—1%*)—;785(6 72 $ 352-(&7

7TKHUHDUHWZR PDLQ ZRUNIORZVIRUDGGLQJIL[WXUHVWRD SURMHFW

., :LWKIL[WXUHV FRQQHFWHG WR WKH S URKH\NVERD\ W BURMHAWWRG RIQ D S
IL[WXUHV SK\VLFDOO\ FRQQHFWHG -WIWRPMABAZHRXYWH $GG )L[WXUH
., :LWKRXW IL[WXUHV FRQQHFWHG WR W KRHGSHU RFIHD/MRW XRIW LY RIR O/LFR-QR H F

JLIWXUHIURP /IMMRDBEFHVYV WKHILIWXUHOLEUDU\ FRQRADDAL Q URI FXO O HIQ{W &\
LQVWDOOHG RQWKHSURFHVVRU

6HHLIWXUEUDRQ SDJHRUPRUH LQIRUPDWLRQ
8VHUV FDQ XVHZKLFKHYHU ZRUNIORZ LVIPRYRWHFQW HQEFOQXW L QU DWVKRIRELQDW L

$'')—:785(6)520 1(7:25.

2QWKHWRROEDUDERYHWKHFDQYDV VUSOF W KWHKHHS BL)WEFWA D U V. QUEKRDMARZ RV N
JUH\HG RXW LI ILIWXUHV DUH QRW GHW HF 3/WHGFRIYV QRW F R QWQIHBDMWHGI W RWMXR W D |

ILIWXUHV DUH SK\VLFDOO\ FRQQHFWHVDRG GRWHEWWGE EWW&HWBKRERQGLFDWR

$IWHU FOLFNLQJ$GG )L[WXUHV IURP 1HW BRHWNH RWKHGM R RIMEDHNVMED. @S YW ULQJIV F
E\RXWSXW SRUWYV $VWULQJLVDFRQWUQXRRPEOBCWILEOHKIDR[W@RUHKAMYVV

$VVRFLDWLQJ )L[WXUHYV

7TKHUHDUHWZR ZD\VWR DVVRFLDWH IL[WXUHV
AXLFNDVVRFLDWLRQ

'KHQ IL[WXUHV DUH FRQQHFWHG WR W KBI\SWLR PH\EVIR¥QHDKK QWRHQURFRGH (QV
FRGHRQWKH SURFHVVRU XVLQJ QXPEHUK\HR R & WHMVSHRSDEL @ HOW BWYIWW K H VW
ILUVW IL[WXUH DWWDFKHG WR WKH FXW\DRU IRUSODFHPHQW RQ WKH FDQ

YLIXUH 7KLV ILIXUH VKRZV D FR Q QW FAKH GOHLIW K B Bl Z-D\DKORR X VDSXX PHULF YD O XH
FRUUHVSRQGLQJWR WKH IL[WXUH ZKH¥ HRPHIHVOZIRSWN RTAKIHDWH KW WRD JH VKR ZV
ZKHQ D QXPHULFDO YDOXH KDV EHHQ HQWHUHG LQ WKH SURFHVVRU

IRWHKLVIHDWXUHLV RQO\VXSSRUWHG E\ 5iDEDW HIG IE[\MKQMHY ZLWK DW C

I1RWH :KHQ WKH SURFHVVRU UHFRJQL]H¥RRG HWHKID-Q J WX B Eg PV B\ WHD
PRUHWKDQ RQHGLJLW WKHUHIRUH VWKHYDPPXQXWPEHWB R WILUWH & ¥ LDWV RWK
QXPEHURIWKHODVW VWULQJ GHWHFWHG H J RU

JLIXUH 8VHWKHNH\ERDUG WR HQW HUUW K/WUKRZ QVRXPE G WR G DLQW D V



ORXVH VHOHFWLRQ DVVRFLDWLRQ
$VVRFLDWLQJIL[WXUHV FDQ DOVR EH &R Q HLf WWHIOHFRRLQIHWWFKRHHSRWR/HDFK SR U

ZLW

KWKHVDPHFRORXU )RUH[DPSOH R QRU7 WR/HH LD W X/YHS/URF RXW SXW DUH |

KLIKOLIJKWHG LQUHG 6LPLODUO\ ZK MQQAWHIHH FMKLHY MUSRW WRD@ B \R/RKLIKOLJK

FRO

RXUVXFKDVSRUW LVDOZD\VUHG

JLIXUH &OLFNRQ HLWKHU SRUW $ RU% WRDVVRFLDWHWR FDQYDYV

JLIXUH 7THVVHUD 6; ZLWK ;' XQLWWWWYMORHFIWQRY@WWR DVVRFL

'KHQDVVRFLDWLQJE\VHOHFWLQJ SR U®NL\RUHHDPFHKWHDQWLIDGE BV REXQWTUXH FROR X

LQWHUIDFHDQG SK\VLFDO IL[W X UHNV BIR XUV R @ & PIQUDIWIHHFRWW U L Q J V
. 7TKH7HVVHUD 7 /(' SURFHVVRURQO\ KDV X ¥U®JIOMHFRXS\RSIWVIHROHF WR RWQ D Q
GLVSOD\VDYDLODEOH VWULQJV RIIL[WXUHV
. JRUWKH 7HVVHUD 6; /(' SURFHVVRU W KHDFWHW O WEW QIR Z KBV WHCH ;' LV
EHIRUHFRQWLQXLQJWR SRUWV FRPSDUHG WR RWKHU SURFHVVRUYV

N

"XULQJILIWXUHDVVRFLDWLRQ LI WHW VSHYLRIJ E RMQXNUHMW R BK\CDAULHSICO O X VW
LQWHUIDFH DQG WKHFXUUHQW SDUW RI WKHVWULQJLVY KLIKOLJKWHG

%OLQG PRGH

%OLQG DVVREVYDWDRQDEOHWR DVVRFLDWH | L[ WKKLWHI\H DIMWKKIRIXP/D R LETHK O IRIKIG HG.
$GG )L[WXUHVIURP 1IHWZRUN YLHZ 7R HQWWU WRDIVPLRGH @ MWK M. YWOWH KR O
ZKHQ FOLFNLQJRQ $GG IL[WXUHV IURP QHWZRUN



SRWDWLRQ

JLIWXUHVY FDQ EHURWDWHG EHIRUH EHL R WHKAGDFRVEIR'QLWR RH/BDLGWD\R @W KH 'UD Z
HGLWRURUDOWHUQDWLYHO\ XVH $OW WRWULRRQDKHHOWR PRGLI\WKH UR

YLIXUH

$UUD\ WA\SHV

'UDZ DUUD\ IHDWXUH IRUHUWSODFWQQJ IL[WXUHV EHIRU

7R SODFHDQ DUUD\RI IL[WXUHV KROG WIS D FILQIJPW XM HLE YW WHR F KK UD\ LV C
VHQVLWLYHDQG WRSRORJ\ FKDQJHV G BSHIQIGR R I RIQ L2KG BIO BLHG FW LR

7TRSRORJ\FDQEHDGMXVWHG RUUH DVVYXYQHG ®DMWHUMKR P RVSKRHOEKRDIQ WIR R O
2QFHDQDUUD\ LV FUHDWHG WKH $GG ) VKRXQH\L /KRS KK WRIAHBRZLRU REW LR QV

*URXS )L[WXUHYV

*URXSVWKHDUUD\WKDW WKH XVHU KDV FUHDWHG
JRU7HVVHUDO DQG7 /(' SURFHVVRUV WKBDHRXWH WUEBY&KUWRIAHDDQG 5DGLDC

IRWHHVVHUD 6;
DYDLODEOH

RU6 /(' SURFHVVRUV RQO\IMXSGHR UWGURG D

DY Q\RWF




*ULG DUUD\V

7KH*ULG $GG )L[WXUHV SUR
UH

UW\ HGLMWMRXIVAROQWRDDQW R 8W ISRRYVWRIIRW FKDQJE
VSDFLQJEHWZHHQ IL[WX uu

SH
V R RWDWHWRDGHVLUHG ORFDWLRQ

JLIXUH *ULG IL[WXUH OD\RXW SURSHUW\HGLWRU



&LUFOH DUUD\V

7KH &LUFOH $GG )L[WXU

HV
UDGLXV SRVLWLRQ URWD

URSHUW\ HGLRHRXINVHRIQWRDEQU RSMI[WRVHR LQ D FLU
L

S
WLRQDQG IL[WXUHFRXQW FDQ EH FKDQJHG

JLIXUH &LUFOHIL[WXUHOD\RXW SURSHUW\HGLWRU

5DGLDO $UUD\V

"LITHUVWR WKHFLUFOHRSWLRQ E\ RII KOVOLUSOKH RISWKILRHY WR B 6DEFHM®H VSDQQ
)

FUHDWHD ZLGHU GLVSOD\ 8QLTXH RS\ MXYWZIQN KVIKMHGTDOOWRLIRW® XEIH D[W X U HV
WKHZLGWKDQG GLVWDQFHEHWZHHQ IL[WXUHYV

JLIXUH 5DGLDO IL[WXUH OD\RXW SURSHUW\HGLWRU



$'')—:;785(6 )520 /—-%5$5<

~W LVSRVVLEOHWR ZRUN RI1OLQH DQ GHWHIHAQ-RIVCAR @ (& WFAK H @ HILMKKHIU E\ XV L
211OLQH (GLWRULQ 7HVVHUD 5HPRWH @®W BUXNE B JVOKHDF R FFIDY M WHUHLX VHU ZL O«
IL[WXUHV IURP WKH OLEUDU\ DV QR IL[&XJWWXDHW FIRRPFQHPWZARUWRZE® O EH G L VI

$GG )L[WXUHV IURP/LEUDU\ GLVSOD\V WEKH$ULDX YHWEUBD HCGRY®RU DOORZLQJ
IL[TWXUHV WR \RXU SURMHFW V XW ISDLFN § DW B HQDEM-DRO® W& HLS WRKEHYV VR U RU R

JLIXUH JLIWXUH OLEUDU\ ZLW KLQJIPZ\W RH RQWWKCHOSOUHRGF HY W R U H

7TKHG6HDUFKEDUFDQ EH XVHG WR ILOWHIUWKH K LARMVRRWNGIE B YBHRL[WXUHYV WK
SODFHG RQWKHFDQYDV VHOHFW 8VHBLQDWKON WRSRQIOADKWMKRRBRAQ HAWHG IL[)\
WR UHGXFHWKHOLVW WRILIWXUHV W\SHWRWHKDWRDUH FRQQHFWHG WR WKH

6HOHFWDIL[WXUHIURP WKHOLVW DQG FOWLMNXRIBIWKH FDQYDVWR DGG WK

$66-*1—-1* 25 02'—)<—1*21/-1()—:785( 7232/2*<
7TRDVVRFLDWHDIL[WXUHDOUHDG\ SODFHGRQWKHFDQYDV
&OLFNWKHUHOHYDQW ILIWXUHRQWKHFDQYDV

- IWKHIL[IWXUHVRQWKHFDQYDV DO UWHMNKHKRDYHWRSRIRRPBWHSWRIDVVRF
WKHVWULQJ XVLQIJWKHKLIJKOLJKW HG WRIFELYDW BILVQK H3 W HW X LHKQ W R W W IR \DW L
-IRQO\SDUW RIWKHVWULQJ LV UHT®LVHIH KW QWKW RIBD G WLIWWXUBQ@ R DVV

$OWHUQDWLYHO\ FRQWLQXH W R DYV RE\LDOLH NLL{QIXHIMHAKLIQBU X UBXR Q WKH |

-1l WKHXVHU FUHDWHV D QHZ WRSRORJ\ RUES&BQHMY RIKLBRVKIISY MVBEEGIWRHDG WR SR (
GLVFDUGHG LQIDYRXURIWKHQHZWRSRORJ\ DVVRFLDWLRQ

6HHQGHUVWDRSRORQGVVRFLDRQSDJIJHRUPRUH LQIRUPDWLRQ




68% )—:785(6

6XE ILIWXUHV GR QRW KDYH D 7HVVHUD LER\DHHBWH 6 GG WVRFVDQ\QRRVIEHURFHV V|
~QVWHDG PXOWLSOH IL[WXUHV DUH F RREVHFRVHBRY R7 B NV B J D[WSRIZAUDE H UH S U |
7HVVHUD VAIVWHP DV VXE ILIWXUHV 7KH BR2PHGRRRWR®ERW YV DU

(DFKURRW QRGHFRQWDLQVDS5 UHFHLY®NO®DMNGS HD Q [BMXUNH @QRIHPARDSIIHFW HG \
VI\VWHP RYHU GDLV\ FKDLQHG *LJDELW QWRKRWUORIWXERRWRRBWX¥RQ@J D SURSU!

GDWD SRZHUFRQQHFWLRQ

JLIXUH 6XE IL[WXUHV EHLQJXVHSZQWBFRQYHQWLRQDO /('

I1RWH6XE ILITWXUHV DUHVXSSRUWHG RQ 7THVVHEDWGV YHUVLRQ® DQG X

68% )—:785(6 3523(57—(6

7KH)L[WXUH SURSHUW\ HGLWRU LV G L \Q00.M\H B ZK W@REHHFWMOE DIQW XUH IURF
WKHRQOL®HNILHZXUIRSHURQISDIHRUPRUH LQIRUPDWLRQ




5227 12'(6 3523(57—(6

)LIXUH "HYLFH SURSHUW\ HGLWRU
7TKHGHYLFH SURSHUW\HGLWRU VKRZV WKHLYMIREPD®/'DR QG WIKHKIRRW IR GH
'"HYLFH -QIRUPDWLRQ

7TKHILUVW VHFWLRQ OLVWV WKH 0$& $GGUEVHW WHIMIDROQQDAHRHMEP DWGRD R1 WKH !

IRWR6'LVQRWDYDLODEOH IRRE/XERQ[$WDXIUHRY PRUH LQIRUPDWLRQ

&RQILIXUDWLRQ % XWWRQV

IHWWR5RRW1IRGHWKHUHDUHWKUHHEXWWRQV
: &RQILIXUH URRW QRGH

$OORZVWKH XVHU WR VSHFLI\ VXE6HHWEE VLR G \MPEKBR GWQ O L\DWH S V
DQG RQ SDIRW PRUHLQIRUPDWLRQ

: &RSVURRW QRGH FRQILIJIXUDWLRQ
&RS\WKHFRQILIXUDWLRQ IRUWKHVHOHFWHG URRW QRGH
: 3DVWH URRW QRGH FRQILIJIXUDWLRQ
SDVWHWKHFRSLHG FRQILIXUDWLRQIRUWKHVHOHFWHG URRW QRGH

8VLQJ &RS\ 3IDVWHFDQ PDNHWKH ZRUNIORHTUXDFRXQVE K RQ XRRQIPOGHY 6HYH
QRGHVFDQ EHVHOHFWHG DQG WKHFRWKPUDWWKRKE SDFWWERHR DOO R

7THVW 3IDWWHUQ

7KH 7HVW 3DWWHUQ GURS GRZQ PHQX DO ®RQ@WWHRXQMDR WHOHNF &/COAMDIOU 8 R W K D W
WKHIL[WXUHV5 UHFHLYHUFDUG 7KH BRWWEEFQQOBGWHGVXEODR[WXUHV ZKHV
DVVRFLDWHG WR W KH SBLHH K ¥V RUXRINQ-RVBIS &/W W HRQDSYD JHRU PRUH LQIRUPD WL

'LVDEOH 6WDWXV -QGLFDWRU

7TKHVWDWXV LQGLFDWRURIWKH URRW QCOR®HVWHOHQVEIH-GILBE/ADEOHG E\ WRJJ



BHQVRUV —QIRUPDWLRQ
-QIRUPDWLRQ VXFKDV 7HPSHUDW XUH RUKHKPREBMWMREZ IEKDYODKHG ESEURSULDW

68% )—:785(6 &217(;7 0(18

5LJKW FOLFNWKHURRW QRGH WR RSHQ RS RQRGYWSKHEQIX. W WEKHDREW WRRIV D
RWKHU IL[WXUH VRSWLRQV 5RRW QRENWKR YERDG IGIXVIHR QROMA XZRHWLW K H U
RQOLQH DQG $GG 6XE IL[WXUHV RSWLLRQWLIRQ DR W QIR VGIGIRQLRD RI VXE

UH
RR
IL]

JLIXUH ([ WUD RSWLRQ IRUVXE IL[WXUHV LQ FRQWH[W PHQX

$662&-$7-1*68% )—,785(6

6XE ILIWXUHV PD\EHLQGLYLGXDOO\ SRKIHFIDRQHG/ DIP SVIR &/IDNVHHIERRI@ DO I L[W X
DUHQRW W\SLFDOO\DEOHWR GHW HFW\V2KEDW. ZWASHN\DRQGH KPQ@HRMALHGE WIR WKH
PXVWEHDVVLIQHG E\WKH SURFHVVRU 5RRMWHRDRGHDWRD/QBHWE&B HG GV)R MW X UH\
/ILEUDU\RU$GG )LIWXUHVIURP 1IHWZRUN WRROV

$''—1* 68% )—;785(6 21/-1(252))/-1(
8VLQJ$GG )LIWXUHVIURP/LEUDU\RU $GG )LIWXUHVIURP 1HWZRUN

&OLFN $GG )LIWXUHVIURP/LEUDU\RU $6IG )LIWXUHVIURP 1HWZR
6HOHFW WKHURRW QRGHDQG SODFHLW RQWKHFDQYDV

BUHVV (QWHU WR UHWXUQ WR WKH &DQYDV YLHZ

5LJKW FOLFNWKHURRW QRGHDQG VHOHFW $GG 6XE IL[TWXUHYV

7TKHW\SHRIILIWXUHFDQEHVHOHFWHGHBRPWKKH/HEHDPDOQWLYXYE 6L[WXUH
WKHFDQYDV

5HSHDWHG SUHVVHV RI 7DE RUWKH 1H[W BRUKVEKMW S\RRIQVD/G E Bl QRFEBIY WHW X U
DGGLQJURRW QRGHYV

JLIXUH $GGLQIJD VXE IL[WXUHWR FDQYDV

5HSHDW VWHSV DQG XQWLODOOIL[WXUHV DUH S SODFHG
3UHVV (QWHU RU (VFDSHWR FRQILUP WKHDVVRFLDWLRQ

I WKHFRQILIXUDWLRQRIWKHURRW QWG&HWGRE& WEKRW PQWIFK I IQRM.LILF
GLVSOD\HG &OLFNWKHEXWWRQ WR FRQILUP



YLIXUH 1RWLILFDWLRQ WR FRQILIRUHLYRRWHW B8R @RI PDW FK

&21)—*85-1* 7+(5227 12'(6 21/-1(
8VLQJI$GG )LIWXUHVIURP1IHWZRUN 7KH URRPOHRGEGW R Q/HKHHGGW R FEHHVAVARRQ) DQ G R (

&OLFN $GG )LIWXUHVIURP/LEUDU\RU $6IG )LIWXUHVIURP 1HWZR
6HOHFW WKHURRW QRGHDQG SODFHLW RQWKHFDQYDV
BUHVV (QWHU WR UHWXUQ WR &DQYDV YLHZ

5LJKW FOLFNWKHURRW QRGHDQG VHRZHFWHON QILWXWHK 4 QRR WL@QREGH FRQ
RSWLRQV

JLIXUH 6WULS FRQWUROER[FRQILIXUDWLRQ PHQX

TKHFRQWURO ER[VWRUHV WKHODVWYVBQRNKBWYW LRRGHUHRP ®HHYORDVVRI
ILIWXUHV FOLFN &0OHDU DOO SRUW VLRW YWRHEGH QHOHFIW B Q & LSGXD/QY WKKEHIG H O

6HOHFW WKH SRUW VXE ILIWXUH W\FWXQEWWHKHXPEHEINR$YREHYLFHYV 7
FRXSOHRIVHFRQGVIRUWKHURRW QRGHWRFRQILIJIXUH

2QFHFRQILIJXUHG VXE IL[WXUHV FDQ EGILD GGG URPWKKIFMRRSRRO RR\GH FRQILJI X
QRGHVFDQEHUHFRQILIXUHG E\ SUHVVLAVWEKWRRD LOWKHB RRWRIRBHVVDJH

JLIXUH IRWLILFDWLRQ WR FRQILIRUHLRRWHW B SR @QRW PDW FK



2))/1-1(
8VLQJ$GG)L[WXUHV IURP/LEUDU\

&OLFNS$GG )L[WXUHV IURP/LEUDU\
6HOHFW WKHURRW QRGHV DQG SODFH RUFIVR HE HXQYHGW RKH®WBUHRK[EADX UH

J)LIXUH $GGLQJD 5RRWQRGHWR FDQYDV

BUHVV 7DEWR VWDUW DVVRFLDWLQHVWWXHEVIR|WRE RV WHKSHBI\WHGRUWW EXW W
WKURXJKWKHSRUWYV

7KHW\SHRI IL[WXUH FDQ EH VHOHFW H G DUHFRWWWKHKIH VEXEDIW WHKQX V6D Q G D G G
FDQYDV

Y)LIXUH $GGLQIJD VXE IL[WXUH WR FDQYDYV

5HSHDW VWHSV DQG XQWLODOO\RXUIL[WXUHV DUH S SODFHG
B3UHVV (QWHU RU (VFDSHWR FRQILUP WKHDVVRFLDWLRQ
FHILIWXUHV DUHFRQQHFWHG WR WK IFBQ EHDMMVRRFVMDKHHGR BW WIRGINWR I URR\

2Q
WKHVDPHDV VWULQJV RI QRUPDO I L[W XRJHYW DR KB RERSCELL WX HWHPY R
3URMRBVWSDJHRU PRUHLQIRUPDWLRQ

:KHQ DURRWQRGHLVDVVRFLDWHG LWMRRWBXIWYVHE B XW R ®XW ERJQUG\FW W\S
GUDZQLQWKHWRSRORJ\ DQG VXE IL[WRMHDWHEDXWRPDWLFDOO\ D

21/-1(
8VLQJ$GG )LIWXUHVIURP1HWZRUN

7KLVRSWLRQ UHVWULFWYV WKH DGGLWILRG RDWXR QLF WK H W RRWERGR 7KH SU
UHFHLYHLQIRUPDWLRQ UHJDUGLQJWKHQWMREBHY RI FRQQHFWHG VXE

&OLFN $GG )L[WXUHV IURP 1HWZRUN

6HOHFW WKH SRUW IRUFRQQHFWHG IL[WXUHV

BHOHFW WKH URRW QRGH DQG DVVRF IHBWN QR W R MAKHVIDQY B X W7 KV X VM X C
QRGHFRQILIXUDWLRQ QHHGV WR EH FKDQJHG

6HOHFW WKHVXE IL[WXUHV

6HOHFW WKHURRW QRGH ZKHUH WKHVXE ILITWXUHVDUHFRQQHFWHG



6HOHFW WKHSRUWFRQQHFWHG WR WKHURRWQRGHIRUDVVRFLDWLRQ

'UDZ WKH VXE IL[WXUHV RI WKH VHOHF®/ FARGR UQUXRIQWR KRHAFKDHY PR/QD@H F W H
3UHVVHVFDSHWR JRW WR WKH SUHY LRXWVRPHH.@XVR. B € ©W 8 WW\R XUQLWR BD Q"

-l WKHFRQILIXUDWLRQLVYFRUUHFWDGOI®RVXE HL[WXUHV DUHQRZ UH

1RWHRRW QRGHV DUH OLPLWHG LQ WHUPV RRWEHQD\8 HR QVXFIQA EW LHV D
ILLIWXUHV WKDW FDQ EH FRQQHFWHG W R DWQHL VY RY WIS @ WRWJ FTHKH ¥ K HF® Q & W |
VXE IL[WXUHV WR URRW QRGHV 6HH WKRIFAX PW ®WHDROLGRXQ DFEWKRIBIK V

LQIRUPDWLRQ

7KH (GLW 7TRSRORJ\WRRO FDQ EH XVHG W RIWR & HIQ WK R\WW RERGHFMDIGRAQ RE VXE | L]
WKH\KDYHEHHQ DGGHG

-1 IL[IWXUHV DUH SODFHG RQWKHFDQY®WBQKHFHKIYRFHOURBR QQHPM(H $GG )L[W
IHWZRUNWRRO WRDVVRFLDWH VWULQJVRY VRRW@IRGH \QRYWKO MDWKBZBYV K
QRGHLVDVVRFLDWHG LWV RXWSXW WD WH DWWHR-ARODW HFFVWOW \ PWVW RIQYMHE IL[W XU

\%
-WLVQRW QRUPDOO\QHFHVVDU\ WRILQWXY HE XDIOCDVY P VRFLBRWHGERKEVQ W DSS
WKHURRW QRGHFDQEHGLVDVVRFLDWHR® EQULUXMWFREERNWHI DQG VHO

JLIXUH &RQWH[W PHQX WR GLVDVVRFLDWHD IL[WXUH

7TRUH DVVRFLDWHWKHURRW QRGH BRWIHKW RBELBW DRG W R ®KM\REPWILHFDOO\ FR
IRUWKHURRW QRGHDQGDOOFRQQHFWHG VXE IL[WXUHV



YLIXUH &RQWH[W PHQX WR FRUUHR WHDR/Y RE QYW VR § B Q¥ FIFDYIH W G

68% )—:;785(-17(51$/ 7(67 3$77(516

7THVW SDWWHUQVFDQEHHQDEOHG RQ WXEURSWXYXWHMVWHREGRWRM I LUWNHUHQW SDV

HQDEOHG RQHDFKVXE ILIWXUH -l WHRWBIYWE HJYWXDHHDHOQDEWHKB RQXE IL[W
GHZLOO FHDVHWR GLVSOD\OLYHYLGHR

QR
$VPDOO VXEVHW RI LQWHUQDO WHVW SQW RRIW @\RBHY DO/ \EXHEHIQDE ® HB\RFR Q
URRW QRGH LQFOXGLQJRQH V QRW AODUWWHH® W R WKFEQILL[IX X BIEY IUM-RLIFO O X P L Q D W



81'(567%$1'-1*7232/2*<3$1'3$662&-%7-21

7THYVHUD SURFHVVRUV FDQ GHWHFW WRHXWR S RDORIR RREROWQW KW RG GIHU ZKLFK
FROQQHFWHG ZKLFK SRUWRQ WKH SURFHNMYEUMWKHYBDUHWBQI) BB RMIEQMR) WR V\
VZLWFKHY 7KHWRSRORJ\WRROV DUH M 8HKGEW RIKHIASWXHHY DVWRFLDPWXUHV RC

JLIWXUHV DUHLGHQWLILHG E\ D XQLTXH 698D GGWHMYL VKIRWQY/ B BKDWHG LQ WK H S
DGGUHVV LVUHFRUGHG DQG DVVRFLDWDREBAKDQUWW XQWLO WKH XVH

~ I WKHUHDO ZRUOG WRSRORJ\ LV FKRFLDGVHGV HR U LHVDRSOWDD M IDVNWR ZDOO LV
IL[IWXUH DVVRFLDWLRQ LV QRW D XW RWCHASLLFRDR-DAMRIU F RQURIKQ I8 & FEX 7RSROR J\
&DQYDV 3URSHUWLHV ULJKW FOLFN RRERZQYMHQ RW R WHKHOLUKIAQRIHG DQ\ F
RQWKHFDQYDV

YLIXUH ([DPSOHRILQFRUUHFW WRSROW K\H QIRWQ I HAMWKMO WA W DUH KLJKOLJKWHG LQ UHG

6:$33-1*)—:785(6 $1' &255(&7—-1* $662&-$7-21

(DFKILIWXUHFRQQHFWHG WR D 7HVVHDN ® XRAHWYXWHR U[WXUHF RDGKWHGE. TXH IL[W
DVVRFLDWHG ZLWK D SRVLWLRQ RQ W KR YROU/L ¥ UM PLH WEKG RV IRIH VLRW X UH UHF
FDQYDVEXWLVQRZGLVDVVRFLDWHG 3%KGIEVYWDVWKWYYQGEGRFQW®RZRQNAVEHNWRQ |
ZKHQ IL[WXU DUHRIIOLQH

HV
~QLQVWDQFHYV
ZL

ZKHUH D IL[WXUH LV VZDKSH 8§ GREAHY YRRIPZWEE BWWHGYW WGLVDSS
QHZIL[WXUH OODSSHDULQ WKHVDPH &®SRPVAMW RBOWIKWADUR RHWIRDVZWDNHQ S
WKHXVHUWKHRSWLRQWR SHUIRUP &RUUHFW $VVRFLDWLRQ

72 3(5)250$6:$3 287 2) 21()-:785(

'LVFRQQHFWDQG UHPRYHWKH IL[WXUH

~QVHUW DQG FRQQHFW D QHZ IL[W X UH KB W\R WLKQ VDI SRR/ MM\RRURSIWR P S \
ZLWK WKHIROORZLQJPHVVDJH

JLIXUH 7TKHFRUUHFWDVVRFLDWLRQ GLDORJER]

7KLV PHVVDIJHLVDYDLODEOHIRU VBIFRQESALW HYVWHAHKHWERYWPHAW BVVRFLD W
EHIRXQG EVULJKW FOLFNLQJRQ WKH HFROER IMWMROH BW HE WERUIWHW WSV VR F L

(GLW GURSGRZQ PHQXRUHGLW WRSRORJ\WRROEDU



&+$1*—1* 3+<6-&%$/7232/2*<

-l WKHIL[WXUHV WRSRORJ\LVPRGLIHM&XHRBRHWWYOHEBD & RVBEKL(HOIR (W¥ XUHV DUH D
DVVRFLDWHG

([DPSOH 7KHIL[WXUHVLQDZDOO DUH RBUVRFL DAMRIS 8 ORIWKHQUBRHMYY DQG L
EHORZ

JLIXUH JLIWXUHVDVVRFLDWHG WR'WRRBGSURFHVVRUXVLQJSRU

"XHWR WKHSRUW FDSDFLW\ UHVWULFWILRGYHVIOHWER SWORH FRDWQRPAKBITURP SR
WREDODQFHWKHORDGRQ SRUWYV



JLIXUH JLIWXUHV ZLWK WRSRORJ\FFXKBRUMG/WR EDODQFH ODRG

7KHSURFHVVRUDXWRPDWLFDOO\ UHFRBIHM WM WKMHG UMW RVMRPBSRWBY WKLV IL]
7TRVHHWKHWRSRORJ\HUURUV HQDEOHHBKRIYBYRORZ\ THHRUNXUWK DXWRPD
IXQFWLRQLQJDW WKLV VWDJH

7KHSURFHVVRUPD\ SURPSW WKHIROORZLQJPHVVDJH

JLIXUH 7TKHFRUUHFWDVVRFLDWLRQ GLDORJER]

&RQILUP E\ SUHVVLQIJWKH &RUUHFW $VVRFLDWLRQ EXWWRQ

7KH & RUUHFW $VVRFLDWLRQ RSWLRQ FB® &b RNV R\GMARFH BEWVIRQH E\W EQIKH (G LW
PHQX RULQ WKH (GLW WRSRORJ\WRROEDU PHQX

BUHVVLQIJWKHFRUUHFW DVVRFLDW L RMORESROW R\Q UHSDLUV WKHFDQYDV

&+$1*-1* &$19%$6 7232/2*<

7TKHWRSRORJ\FDQEHPDQXDOO\ FKDQJHEDAWWEDWHKIHEWRBRORKHY BREVVLQJI W
7TRSRORJ\EXWWRQ

YLIXUH 7RSRORJ\YLHZ RSWLRQV
$VDQ H[DPSOH LIWKHIL[WXUHV ZHUH XMWWUHAOEAOHBR QBIMRW R UQXRW DQG IUF
DVYLHZHG IURPWKHIURQW RI WKHVFUHHQ



JLIXUH JLUVW WRSRORJ\

7TKHVHFRQG WLPHWKHIL[WXUHV DUH FRRQHIPMWRK® QUK I FDEYKQZQY RBSABRZ

JLIXUH 6HFRQG WRSRORJ\



7TRFRUUHFW WKHVFUHHQ XVHWKHIROORZLQJVWHSV
2QWKHFDQYDV VHOHFW DOO IL[WXWRHV ALWKW K8 LENF RKBHHEWWXBBROQG \

'LVDVVRFLDWH
&OLFN (GLW 7RSRORJ\WR YLHZ WKH 7RSRIORVWAURR @ RD LL P\ S UHMOWHHFT X LU L

GRXEOH FOLFNLQJRQ WKH GRW LQ W KHOAHOWWLIHOR ILLY IRW R ¥ H HGKWHK R

JLIXUH 7TKHWRSRORJ\LV GUDZQRQ@DOO IL[WXUHV LQ WKHVWUL

TKHVWULNHLQ WKHS5HPRYH/LQN EXWW®RREKID R YHWVU URPLMWVN O/HRFMWHH G L C
FDQQRZEHXVHG &0OLFNRQLWWRUHPRYHWKHWRSRORJ\

+RYHUWKHPRXVHRYHUWKHFHQWUH VWRW R DW KMHK H [WWKDJHVYZ RIL FKKLH/V W U L
GUDJWKHSRLOQWHUWR WKHFHQWUH VSRWWUWXH 8 BRRWGH Gl WHK® B IRQHNL K
WXUQV VROLGDVWKHOLQHEHFRPHV S L& @HGW IR PWKXHJFHAHLNNIKIHV\AEGR WLRIIW K

5HSHDW WKH SURFHVV XQWLO WKH VWULQJLV FRPSOHWH

JLIXUH 5H DSSO\LQJWKHVWULQJ

7TKHWRSRORJ\GLUHFWLRQ FDQ EH UH YRS R/MRBIE KHOQLEF N WQILSHYLWUMHE KO L J K



0
0=
CT

JLIXUH &RPSOHWHG WRSRORJ\VWULQJ

2QFHFRUUHFWLRQV DUHFRPSOHWH YHMWZXEAGWRWKR P DLRRRURMHMNLQJI R
ORFDWHG DW WKH WRS OHIW RI WKH L QMMD (PHAHW RIS 8 BR FHK/ IVIRRUGRHNV IQFW
FXUUHQW DVVRFLDWLRQDQG GLVSODNYWKXMHIRUUHFMFRQRFLDWLRQ P

JLIXUH 7TKHLQFRUUHFW WRSRORJ\QRWLILFDWLRQ

&OLFNWKH &RUUHFW $VVRFLDW LR QVE X WHRVIR QWKR HIOAR/GWWKXIH/S ORK B\ U HH |
ZKHQ DVVRFLDWHG WR WKHFDQYDV 6RXGFRIFBRQOVWRFQWWBGQ EHW KVUSHOD\

JLIXUH 7TKHIL[WXUHV DUHRQOLQHDQGDVVRFLDWHG

YHO\ WKHVWULQJ FDQ EHDMVRPL DIMHERXWILRG-). SIG\ANKIRQUS D J H
QIRUPDWLRQ

UQDWL
PRUH L



)—:785(/$<287

6(/(&7—-1* —1'-9-'8%$/ )—:;785(6

&OLFNWR VHOHFW D IL[WXUH 7KH I L[ WXWHZH DORBXUPEBZHWRG ZLIOH)EH GLVS
VLGHRIWKH XVHBOHBWWUYIDRIEHURQISDIHRU PRUH LQIRSPIKWLRQLFN RQ D IL[W>
GLVSOD\ D FRQWSHH[MV. P\H @0 WHH@WXRQ SDJHRU PRUH LQIRUPDWLRQ

6(/(&7—-1*08/7-3/()—;785(6
7TKHUHDUHYDULRXVPHWKRGVWR VHOHFW  PXOWLSOHIL[WXUHYV

: &WUO OHIW FOLFNRQIL[WXUHVWRLQGLYLGXDOO\VHOHFW WKHP

: +tROG WKHOHIW PRXVHEXWWRQ DQG G U DURKRUM R M/ IH. PWXIOHHW W HROM B R HE
ILQLVK VHOHFWLQJ )RUPRUH LQIRUP HWLHRKHIOE-RPOW. & HROHE VALHRRUP R G
PRUHLQIRUPDWLRQ

: TRVHOHFW DOOIL[WXUHVRQWKHFHPRYPDDFX26H &WUO $ RU

*5283-1* )—:785(6

$ VHOHFWLRQRIIL[WXUHV FDQ EH FRPELQKB\ Q WHRADIAWHRXISWKWRIFKDRXS VHO
PRYLQJRUDGMXVWLQJFRORXU WKH KIHWXRXS/FRIDVDERBQIHWRUGWKHU 7K
WLPHE\QRWKDYLQJWRFRQILIXUHIL[WXHYD NHSDNPDVVEHPR Y QGILPPEZDOO RI1 IL]
VXUHWKDW WKHUHODWLYHSRVLWLRQRIWKHILIWXUHVYGRQ WFKDQJH

7TRVHWDJURXS VHOHFW WKH UHT X LNUKHREZ | W[KAHXFURHQYW L WK RVH © & IDFINGAWFRKR R RV H *UR
PHWKRG LV XVHG WR XQJURXS IL[WXUHV UHWHREMEWOI OWR UIUWR X SMR XMXTURXS | L[\

7TRVHOHFWRQHRUVHYHUDO IL[WXUHV NHR 2 BLQHR XIS OKIRF O/G& Q/KW KK LLWV XUH L[
ILIWXUHV UHPDLQ LQ WKHJURXS ZKLOHWBEHLNUEPIRGEKHLHIR XEW KR XW E

I_
L
\

IRWHIDJURXSLVEURNHQE\ XQJURXSLQJ RHQ@HPRQYWEUH VW] WYHAK HDIOHDW
JURXS KDVDUHFRUGHG SRVLWLRQ ZLOBROWRLBE &S GBEW HEOGRQHWIH G D
ZDUQLQJLV GLVSOD\HG $Q\FRORXUKRW KD WLIBHRXS\Z\L DL B MV VAL W

*5283 3523(57-(6
7KH*URXS SURSHUW\HGLWRUDSSHDUV WKIWFIR PGRX S G\RY HORIXSBIGG&RORXU



JLIXUH *URXS SURSHUWLHYV

*URXS

7TKHJURXS SURSHUW\HGLWRU LV GLYLGHGLQ WKUHHVHFWLRQV
*URXS LQIR

: 1DPH &KDQJHWKHQDPHRIWKHJURXS

. TRVHHWKH QDPHLQWKHFDQYDV DFWLY DWIHEKKRZR SGR3Q PP IRUW & AV K
&DQYDV FR QW H[MHPHQ KON Q WHHWXRQ WKH SDRMPRUH LQIRUPDWLRQ

: &RORXU &OLFNLQ WKHFRORXU ER[WRBRMHOKHE D@GHWMWHBHQW FRORXU I
SRVLWLRQ

7TKHVHFRQG VHFWLRQ RI WKLV SURSHUWWL\RHGD /R U RBW DSV R\Q MM KHKSRILILW X UH L(
&KDQJHVFDQEHORFNHGWRDYRLG PRGEDGEWPRQGWY D\ RG\ISLEDRURPLQI WKH \
DUURZV 7KH5HRULHQW EXWWRQ URWDWHORWNKHALVYHMRUKNEXD GH OIWMHKUHY RU
UHFWDQJXODU IL[WXUHV

5RWDWLRQ FHQWUH

TKHURWDWLRQFHQWU
VHOHFWHG LQ WKH VSL
SRVLWLRQV RIWKHJU

HRIWKHJURXS FIRREB PQGWIH W CR U KHKFDFRMDAVUFH FD Q E +
Q ER[HV $OW H 6@D\8 7 RHREB\WH HRRORNM AR §GIDRA MMM L Q W K H
RXS



&RORXU

&RORXUPRGLILFDWLRQV FDQ EH HQ D EIO}GHISHW K H § M/@HN FWRHIGW KINVOORED O &R O
2YHUULGH *OREDO &RORXUER[LVWLHARHGKRUYRQHPWBGIILADVXURIQWH HQDEO'T
&RORXU SURSHUW\HGLWRUYDOXHV GROWYRWHKDYHDQHIITHFW RQ WKH IL[

*5283 &217(;70(18

5LIJIKW FOLFNLQDJURXSWRRSHQD FROQMRHJW PUHRXZRWW DRIQLW W/URHI RSRWD OO VFE
JLIWXUHRSWLRQV 7KHG6HOHFW *UR X SKiH\j H DMHEWH\R R RV MRKHH DWHX/UMY FRQW D
LQVWHDG RI WKHJURXS LWVHOI

YJLIXUH &RQWH[W PHQX ZKHQ V HO HFQWR.®W DRIQ RVESX QQBR XS LQJ

6HOHFW RQHRUVHYHUDO ILIWXUHYV | URPIWINHRXZXKE OFHWMHO/H RW MWXKIHBKH T L[W XU
ILIWXUHV UHPDLQ LQWKHJURXS ZKLOH@EHIRXISARGLILHG ZLWKRXW X

029-1*)—:;785(6

JLIWXUHV FDQEHPRYHG DQ\ZKHUH RQ W KIHRXDWQ Y IDA/H HRL WHKHHUS E MWK HBR HD E\ V H
IL[WXUHDQG GUDJJLQJZLWK D PRXVH RUISNHVERRU G UURZVNHQJIRKWID UUR Z N F
WKHIL[WXUHE\JULG VSDFH LQF UHPH@\QWVK]HHHD_Q;BMSRBU_QH@HFQ WKH &DQY
GURSGRZQ BHEX Q YRWRSHURQISDJIJHRU PRUH LQIRUPDWLRQ




527$7-1*)—:785(6

JLIWXUHV FDQ EHURWDWHG E\ G HJUHWVLRUF KIRTHW M R QHDWOW/HHBDRFBQG 7 /(' S

VXSSRUW IUHHURWDWLRQ DOORZLQJR\WRW PR WILRXQEW R@OW & H EDHHCZWEWK UHT)
IL[WXUHYV

YLIXUH 1HWZRUN ORDG LV LQFUHBW BG Z&HQUHHWDWLQJ IL[WXU
JLIWXUHV FDQEHLQGLYLGXDOO\ URWRW® IGWDWR\XQGWWKWHH O MFR\SL Q HWAKH I L[W X

WKHURWDWLRQLFRQRQ WKIKWRFROOAEDNUQIJDQG VHOHFWL QU 5RSW VW H W K MHENQLG

DSSHDUV RYHUWKH IL[WXUHV %RWK FD EW IGR® WIR KD R DHEW ¥ HUWHRMIRV LR Q D
URWDWLRQDQJOH UHVSHFWLYHO\



JLIXUH ODQXDOO\URWDWHD ILITWBOUBWH XVLQIJWKHDQFKRUKDQG

$OWHUQDWLYHO\ SUHVV &WUO 6KLIVR SHRUMHTHFRIWWR R WER& W HGILWRSWUDW LR Q PF

JLIWXUHVFDQDOVREHURWDWHG GXUWKHBOWRREHD WQRBXEZLQUMMVH.-BRXVH ZKHI
WKHURWDWLRQDQJOH

1IRWHKH 7HVVHUD 6 DQG 6; /('SURFHVVRUVFBQJM@Q\QLFRJ\MBM*QMQ G

JRUIXUWKHULQIRUPDWLRQ RQ KR Z WZRRAJINVDIRDIG/MEMEKFUVHA B LD IFHARVN € W/
FDSDFR@\SDJH




&+$37(5 0$-1352-(&7 6&5((1

KHQ FUHDWLQJD QHZ SURMHFW WKH 0D WX PXOMHB/D BFMULHZP RSHQY YV ZL

: &DQYDVYLHZ $OORZV OD\RXW HG LW WXIUHERY L WLIROQLRQWLKKVHOHFWHG |
WRSRORJLHV YLGHR VRXUFH DQG DFFHMXWWARPWM R MW R RVCKHI RUGHDUHHMVG D Q
WURXEOHVKRRWLQJ

., 7TRSRORJ\YLHZ 7HVVHUD 6; RQO\ 3 BRRYRIGMHKHFR{BUHIFAM QR\DMEHW ZHHQ |
SURFHVVRUV ' XQLWV DQG IL[WXUHV

: 2QOLQHYLHZ 3URYLGHVDOLVW RI WKIRRIULRPBWURY DRIEGQ HFWHB\DICHLSUR F|
LQFOXGLQJSRUWYV HUURUV HWF

&$19%$6 9—(:

7KH &DQYDVIO9LHZJLYHVDFFHVV WR WRRQ YU[RWXRRHYWWHLIGBMH B PREHP HEDWR RQV D

JLIXUH 7HVVHUD BURFHVVRUVKRZLQJ&DQYDV 9LHZLQ GHWDLO



&$19$6 3523(57—(6

7TKHFDQYDV SURSHUWLHVY HGLWRU F D QRESHHMFLIHAWW IHG ¥ K T HFOIFD VBIURS HUW L H
WRS ULIJIKW RIWKHFDQYDV

JLIXUH &DQYDV SURSHUWLHV
6L]H
7TKHFDQYDV VLIHFDQEH I

H
GLPHQVLRQV 'HSHQGLQJ
SDJHIRUPRUH LQIRUPDW

UHHO\ PRG LI L HGHKPRGEMAY HWWZK M/ IKQ § XMKWHRLIGW K DQ G k
RQ W KH VHO HEWD\G LURHAR PLEWM MRS $BPHROLPRQR Q V
LRQ

3L[HO 3LWFK

7KLV RSWLRQLVIRU7HVVHUD O
SLWFKHVDUH GUDZQLQ WKHFD
0DSSLOSWLRRQYSDJHRUPRUH L

DQG 7 SURFAHIMNE LY \URGHRQI\VDIS SR GLIIHUH
QYDV &QDRNH\DE MVKEHH® FNERG DOWHHSRODW
QIRUPDWLRQ

8QLWV
6HOHFW EHWZHHQ PLOOLPHWUHV LQRKIQGPRSILIHETIWRRQYKH EDFNJU

%%&.*5281"

6KRZ
7TRIJJOHWRHQDEOHRUGLVDEOHWKHEDFNJURXQG YLHZ
)LOH

&OLFN %URZVHWR QDYLIJDWHWRD LPDIHRIRLR®XWHRPAKKIQ &6 8PBRWHRPREH WR
WKHEDFNJURXQG RQWKHFDQYDV *-) -3WRBC3L*bILOHVDUHFRPSD

%\ GHIDXOW WKHLPDIJHDOLIJQVWR WKHWRS OHIWRIWKHFDQYDV
9LGHR VQDSVKRW ZLOO FDSWXUH D LP D UH R IDWQIGHD\GISOQOM EW MERLWQ KN WDARXDV EDF

&OHDU
'"HOHWHV WKHDVVLIJQHG EDFNJURXQG



6FDOH

-l WKHLPDJHVL]HGLITHUVWR WKHFDQMYBVWKHWUIIWDY EH GRGLUHGGVEN VHOH
UDWLR :KHQ WKHVHOHFWHG XQLWYV DRAWKHHONDD E[]HIRO XMKZAHLIORDVK YDOXHV
UHGXFHV WKHLPDJHVL]IHZKLOHYDOXHVDERYHLQFUHDVHLWYV VL]H

BUHVVHGLW WR FOLFNDQG GUDJD OLQH RQ MALCH\BDKN JIURXQ GHQ DWHMNWKD W LW
FDQYDYV 7KHOLPLW RI WKLV YDOXHLYV S|

<

$GMXVW WKHSRVLWLRQ RIWKHWRS OHIRDBERUQHU RQ WKHEDFNJURXQG

*g_!
&RORXU

-l GHVLUHG WKHJULG GRW RORXU FD/HBPHOPRHQLAG. QFKDLE PEPRIBHRX QG ZLWK
FRORXU WREHDEOHWRGL I UHQWLDWHWKHJULG GRWYV

6SDFLQJ

"HILQHWKHJULG VSDFHLQ SL[HOV 7KIQXPEBGXHDOSNVRPRGLKDRMWDIMKHNV XUH LV PR
WKHNH\ERDUG DUURZV WR PRYHLWDURXQGWKHFDQYDV

&$19$6 ('-76 (1$%/ ("

(QDEOHV RUGLVDEOHV PRGLIL\LQJWKR®@ RWWKHPDRY VV]H RUVSRD/VQWH GRQH E\
HGJHVRIWKHFDQYDVDQG GUDJILQIJWR UHVL]HLW

GHEHFWISYWVWHHIRQ SDJHRUPRUH LQIRUPDWLRQ



&$19%6 &2

17(;7 0(18

5LIJKW FOLFNDQ XQXVHG DUHD RI WKH FDX X DW KVIR RLSVHD B FRRSQWVALIR[QWPMHR) F X VW R
DSSHDUDQFHDQG XVDELOLW\RIWKHFDQYDYV

JXQFWLRQ
3DVWH

JLIXUH &RQWH[W PHQX ZKHQ ULJKWPBQYPNLQJ XQXVHG DUHD RQ

'"HVFULSWLRQ
SDVWHWKH SUHYLRXVO\FRSLHG ILITWXDNMH WR WKLV SO

DFHRQ

=RRP7R)LW

$GMXVW WKH]RRPDQG YLHZSRVLWLRQ WR % L @ S\DKOH AH
WKHVFUHHQ

GIVFBIR §

=RRPWR VHOHF

@E&Aﬁvw WKH]RRPDQG YLHZ SRVLWLR QY W® W.RHW KB WHj
URHQ

® HRA WVHK

=RRP

$GMXVW WKH]JRRPWR VKRZWKHFDQYDV ZHWKH DS @R U

HVROX

7RJJOH1DYLJDV

VRU 6KRZRUKLGHWKHQDYLJDWRUZLQGRZ

6KRZ5RRW 1RGH

iV SRRW QRGHV FDQEHVKRZQ RUKLGGHQ

6KRZ7RSRORJ\

JLIWXUH VWRSRORJ\FDQ EHVKRZQ RUKLGGHQ

6KRZ*URXS 1DP

HV *URXS 1DPHV FDQ EHVKRZQ RUKLGGHQ

6KRZ*ULG

*ULG GRWV FDQEHVKRZQRUKLGGHQDW FRQYHQLH

QFH

6QDS WR *ULG

SXOO ILIWXUHVLQWR SHUIHFW DOLJGRBHQ\E HLIMXKOWK K K
DOLJQ RUVSDFHIL[WXUHVHYHQO\RQ WKHFDQYDYV

JOBG Q4

6QDS WR )L[WXU

lI_?R;OO ILIWXUHVLQWR SHUIHFW DOLJWRE D BOHGVEK\ R5W K

HUa W W

ICITWXUHVHYHQO\RQWKHFDQYDVDYRIBEQIJRYHUODS

SLQJRI




&$19%$6 722/%$5

7TKHODLQ 7TRROEDURIIHUV D VHOHFW LRRRWWR RD¥ YW R/®UWIZVHMWEFWHNRRP DQG

JLIXUH &DQYDV WRROEDUIHDWXUHV

—FRQ -FRQ 'HVFULS "HVFULSWLRQ

8OGRDQG UHGRWKH ODVW DFWLRQ SHU | RGW HEU 7K H \
8QGR S5HGRDDUU g SGR DUH &W EODOG 5HGR ZLWK &WUO 6KLIW 4 RU &W

SFFHVVWRDPHOX ZLWK DOO WKH IL[W XSIDIPNNO|F O X G H

\DGGHG WR WKH SURFHVVR W XUOHW|FRQQH
$GG)LIWXUHV IUFE%WSVVR—FI—IBWLX}.JWXW&R\BURMRIQV\BD_JI—RL
PRUH LQIRUPDWLRO
7KLVEXWWRO GRAV ORW DSSHDULQ WKHRW@LQH PR
LIWXUHV [U/WKHUHDUH QR IL[WXUHV FRQQHFWHG WR WRHJSURF H'
PHQX IRUDVVRFLDWLQJ SK\VLFDGONHERQQHEWHG I L[V
)L[WXWHRNURMREMEDJHRU PRUH LQIRUPDWLRQ

ORGLI\DQG FRUUHFW WKHWRSRORJ\ FRAQY/@HFWHLLRZ V E
DGGHG

$IWHU FOLFNLQJ DODQFKRUVSRW ZLWIK PAKDUHE/OH D
JUHH 5RWDWLRQ|%RWK FDQ EH GUDJJHG WR D GHVLUHG SFRRQ I[WRQ WR
JLIWXUHV DQG WKH URWDWLRQ D QIHHH R UHWSIHEMW LRGIS D J H
IRUPRUH LQIRUPDWLRQ

(GLW 7RSRORJ\

=]l
= &4
I®
=0
N>~—
Py
C
zZ

=RRP-QDQG =RRP2XW 7RDGMXVW WKHYLHZIRRENMNEYDOMWIR DIJSHDU C

$GMXVW WKH]RRPDQG YLHZ SRVLWLRQKMREBQWHED\ V
LOQWKHFHQWUHRI WKHVFUHHQ

E _RRP 7R 6HOHFWL§F§<¥XVW WKH]RRPDQG YLHZ SRVLWLRQYW® WLKIHW KH V

=RRP 7R )LW

WUHRIWKHVFUHHQ

$GMXVW WKH]RRPWR VKRZWKHFDQYDV ZHWK|D WR
GLVSOD\

=RRP

7RJJOH1DYLJDWRU 6KRZRUKLGHWKHQDYLJDWRUZLQGRZ




&$19%$6 ('-=7 9-(:6
('—=702'(
(GLWORGHYLHZVDOORZILIWXUHVWREHSRVLWLRQHGRQWKHFDQYDV
(GLW ORGH

.H\ERDUG 6KRUWFXW )

(GLWORGHLVWKHGHIDXOW
GLVSOD\HG DV YLHZHGIURP

PRGHIRU WKHRYQWDRR QRGIDOQREZNVWLFRGEH WKH I L
WKHIURQW

5HDU (GLW ORGH

.H\ERDUG 6KRUWFXW )

JLIWXUHV DUH FRPPRQO\ FDEOHG IURP E WK L QV&XOUHS FRHDW KGLAVD QDR VR EH KR L
|OLSSHG DV LIYLHZHG IURP EHKLQG | XRAKI\QS B X \WW UFXBODARI\LOMOLS) J I L[W X UHV

WURXEOHVKRRWLQJIURPEHKLQG WKHIL[WXUHV



9-'(2 21 &$19%$6 02'(

7KH9LGHR RQ &DQYDV 0

RGHYLHZGLVSO®W. KR EZSXWRQONR/WRHRWB YDV LQ
9LHZSRUW DQG $FWLYH $UHD VH

VHWWLQJV FRRQAW RREH VIGRZ\E RRYH@ BRWL[W XUH\

IRWHILGHR RQ
7THVVHUD 5HPR

&DQYDV PRGH LV QRW DY DLODERW RFEFHYWALIEQB| & VALWDRIF HV \
WH )L[WXUHV FDQQRW EH RRYHIA RERVK® EDQY DV ZR GOV

JLIWXUH 2QO\ ORGH

.H\ERDUG 6KRUWFXW )
JLIWXUHRQO\PRGHGLVSOD\V WKH FXXYWHIMMLO VHEHEQ/HGLYIS®OHDRH@ BQ WKH IL



9LGHR $QG )L[WXUH ORGH

.H\ERDUG 6KRUWFXW )

9LGHR DQG )L[WXUHORGH GLVSOD\V W K HW K WKHHQ W[ WLXGHHR/ IDESX W KRHQFPR) Y DV 7.
WKH$FWLYH$UHD WKDW LV QRW EHLQ NKIRZSODA\GIBRWWK HDMY\WRPDEV QW KH SLI

9LGHR 2QO\0RGH

.H\ERDUG 6KRUWFXW )

9LGHR 2QO\0RGH GLVSOD\VWKHFXUUHQ@GWYNYYB 9B HD 8 RQWZXKIHAFOLQY\U K 2 BW KR X W
ILIWXUHYV 7KLVPRGHLV XVHIXO WR SUHY QIBZSRKHW QR QW RXBIFF-DWLY] D V



+($7 0%$3
.H\ERDUG 6KRUWFXW )

6HOHFWLQJ +HDWODS
FRORXUHG EDVHG RQ W

PRGIHVEXOWWR Q[WXUHV RQ W
GE\LQWHUQDO VHQV

éé
@
<8
()]

0%
<6
<t

x —
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=
T

TKHIL[WXUHV GLVSOD\ D FRORXU UH S U AN MUV XMKHVWIBPRSHQ D WIRPHN KH FRR
EODFN WR WKHKRWWHVW IL[WXUHVI ZKQM/RIU WL BAX KDY WE DVVUHBHRRWHG D W i
GLVSOD\HG ZLWK D JUH\ KDWFKHG SDWWHUQ

/1$<(56

JLIXUH 7KH/D\HUV SURSHUW\ HGLWRU

/ID\HUVDUHDQHDV\ZD\RIPDQDJLQJRYHUODSSLQJIL[WXUHYV



JLIWXUHV FDQEHDVVLIJQHG WR OD\HUV&ZKU UK KDY\HW R VR HIR @VWVRW R EDFN RU

/ID\HUV DUH SDUWLFXODUO\ XVHIXO ZKH@ WZXRHWIRFRPSRWVRIG RIWWKHWVDQYDV VR W
FDQEHHDVLO\GXSOLFDWHG RQ WZR VHWWLRIJWMXVUHYHNQINVKWBR ZKQDRWKH VDP
HLWKHU VLGHRIWKHVWDJH /D\HUV PD®MW HWHRDWH.GIK DD EHPVWR IHHFRXKH W ZR JU
ZKHQ PDNLQJ26&% RURWKHU IL[WXUH EDVHG DGMXVWPHQWYV

7TRIJIJOLQIWKHWLFNER[RI D OD\HU VKR ZWRJI KH.EEW QM RNMHKGDR MW B XWKROLFNLQ.
KLIKOLIJIKWHG OD\HU XS RUGRZQ DOORRVEMIGMRVYWHG RI WKH OD\HU W

/ID\HUVFDQEHDVVLIQHG RUDGMXVWHG B DVDYXQUR PCQWHXKHMKLUIEW KRWH &BIR T WKH
LVDGURS GRZQPHQX FRQWDLQLQJ OD\WWWRMHDAWH G KRV WHOXFKRIQQWQRLQV RSV

OD\HUWHPRYH OD\I6WNDJ WR SULRULWLVH OD\HUVDQG WRJJOH YLVLELOLW\RI !
5HQDPHD OD\HU E\GRXEOH FOLFNLQJ WKGURB\G R AQDPHQX WKH OD\HU

7TRDVVLIQILIWXUHVWROD\HUV VHOHFW WRB HU WKYH WV GDUHIKWHOHFW WKH

3523(57-(6 $5($

'KHQ ZRUNLQJLQFDQYDV PRGH WKH3URBZWKWUHVIOWNDGM RRWBEWNEUWRHHQ -W
KLGGHQ E\FOLFNLQJWKH GRXEBOW PG RABXWR REHFDQYDVY SURSHUWLHV WR
JLIWXUHLQIRUPDWLRQ FDQYDV DQB\RG BQ S HOWNMHWADOHYV LV GLVSO

JLIXUH 7KHSURSHUWLHV DUHD LV RQWKH ULJKW VLGHRIWKHFDQ

:KHQ VHOHFWLQJSLSHOLQHWLOHY D DWWK®@R I DLIWRHMSHR DD ERPELIQR XSV D SL
ZLWKLQIRUPDWLRQDQG SURSHUWLHVUMMKRZQ LQ WKH3URSHUWLHV D

:25.-1* :—7+ 3523(57< ('-7256
$FWLYDWH $)HDWXUH

3LSHOLQHWLOHIXQFWLRQV FDQ EH DEWR XEDW H® DRML@H RFADLS DSWHDE 8 H W LOH
QH[W WR WKH QDPH



6WDFN 3URSHUW\ (GLWRU :LGJHWYV

$ VHOHFWLRQ RI SURSHUW\HGLWRU ZLGUWS\ODORE Q ¥ HIDXOUWDDRJH K XWROE HS®@HV YV D
& 75/ EXWWRQ ZKLOH FOLFNLQJ LQ WKHH KRN EZ WG BUERHSOH OOWN\VWHICO MMVMRW R YHW DG G
SURSHUWLHV DUHD

$ILIWXUHRUJURXS SURSHUW\HGLWRUFDQ DOVR EHVHOHFWHG

IRWHKHSURSHUW\HGLWRUIRUD VHOHFWGR Q30 D WRKRBRP R-QW X WHY LR @ \
7TKHSRVLWLRQV URWDWLRQDQG FRGERBCXWRPRGOGDIYADWEW® G REWN BIE B/KL

3LQ 3URSHUW\ (GLWRU :LGJHWV 7R 3URSHUWLHYV $UHD

TRSLQDQGIL[D SURSHUW\ HGLWRU ZLGVYRWW®RRHKHIRIWR S HYUWIFHDDUAHCHQ D G L
LVVHOHFWHG SUHVV WEKRFDMHEXRQVWRH ULJKW VLGH RI WKHHGLWRUWLWOHE

7TKHHGLWRUFDQ VWLOO EHFORVHG E\ SORPADM § G \R R WMWVHORWIHI EXWWRIY R1 WKH H
&ORVH 3URSHUW\ (GLWRU :LGJHWYV

'KHQD QHZ REMHFW VXFKDVD SLSHOLQHOHROWHIA [ SURRUVUWRKGULWRU RSHQV
SURSHUW\HGLWRUV H[FHSW WKRVHSLQQHG

SURSHUW\HGLWRUV FDQ DOVR EH FORVIOR EDYWHE®R /WK HOR YKVE X WAHRR) WKH H

5HVHW $O0O0 9DOXHV 7R '"HIDXOW

OXHV FRQWDLOQ GG LIXWKH SUR 8 M UWK IHHYWEHRE IWEDKBVRRR W K |
LWRUWIRNOHEDU 2 w

\ (GLWRUV

UW\ HGLWR UV BBIBQGEHDREK DQJI WE B \SFURLFHUW Y BG LW R U \
QW SRVLWLRQ

IT =



3-3(/-1(
7KHSLSHOLQHUHSUHVHQWY WKH VLJQOW MEKRASWSHRXQ K WAKHRFASRAHM/RT WLOH
JURXSV

"RUNLQJ :LWK 3LSHOLQH 7LOHYV

$FWLYDWLQJG6HWWLQJIV
$ZKLWHEDURQWKHSLSHOLQH WLOH DE%HDRXEOHQROH\WWWEHSDSHOEQYH WLO
RQRURII

8QVHOHFWHG SLSHOLQHWLOHLV GLVDEOHG

6LQJOH FOLFN S3LSHOLQHWLOHGLVDEOHG SURSHUW\HGLWRU\

"RXEOH FOLFétJSHHDOLQH WLOHHQDEOHG SURSHUW\HELWR S QRSHWKAR.

'RXEOHFOLFN BLSHOLQHWLOHHQDEOHG SURSHUW\HGLWRU VK

2SHQ 7KH 3URSHUW\ (GLWRU

SLSHOLQHWLOH SURSHUWLHV FDQ EH M FIOZH G DQIGROLGIMWK VY O/HH & B \SVURRIHW W KH S
DSSHDU

I1RWHKHVHOHFWHG WLOHYVY VHWWLQJV DUH RRQ@J RRWKHMHDINISE|E L G R XVH.OHH
WRJJOLQIJWKH (QDEOH EXWWRQ LQ WKHWRUWWWIMWAHREDMKH SURSHUW\ HG

'KHQ D SURSHUW\HGLWRULVRSHQ WWHGSLSHOOXH WLOH LV KLIKOLJK



35(6(76

$W WKHERWWRPRIWKHODLQ 3
PDGHWRDIIHFW DOO IL[WXUHV
RQWKHFDQYDV

$YDLODEOHRSWLRQVWRVDYHLQWR SUHVHWYV LQFOXGH

: $ITHFWLQIJRQO\VHOHFWHG JURXSV RUIL[WXUHV
: J)LIWXUHRUJURXS FRORXU ZLWKRYHGULGHJOREDO FRORXUHQDEOH

: *URXS SRVLWLRQRQ WKHFDQYDV 2QO0\ PNMXWWVEW IMHOHFW AIHSZIMXUROQS) S
UHFRUGLQJ

U HFW 6V WRHG \SHUMWH Y YVFRQ WK N ISWRWFRIVVR

R
D VHOHFWH R QGH RL ROXWHY FRRIGIUW RKBWLRQV DI |

<Z

: $ITHFWLQJDOOIL[WXUHYV
: 9LGHR VRXUFH VHOHFWLRQ
: 9LGHR VRXUFH SURSHUWLHYV
: *OREDO &RORXU

: *HRPHWU\LQIRUPDWLRQ 9LHZSRUWDQG $FWLYH $UHD

JLIXUH ODLQ 3URMHFW 6FUHHQ ZUMWWHBHFRUG EXWWRQV KLJKOLJ

SUHVHWYV FDQ EH XVHG WR VHW GLIIHUH®W IFKRIO/RXR BRRSSEQNIBW I HHAY KD QJHV
QLJKW RUFORXG\ YHUVXVVXQQ\FRQGLWLRQV



86-1*0%6.-1*

JLIXUH 3UHVHW 5HFRUGLQJYLHZ

ODVNLQJLV XVHIXOIRUVHFXULW)\ ZKHQFKDOKRQWIDDVWHIH YR VFIRWMWR XU LQIRUPI
WKHLQSXW VRXUFH ZLWKRXW DITHFWLQJWKHJOREDO FRORXU

:KHQ D SUHVHW LVVWRUHG WKUHHLFRQNSUWHGEIONS OQNRGPDKH. REFRWKDW ZLOO
WKHSUHVHW &RORXU SRVLWLRQ DQFWHGRIR @ HWHOIHFWHG® QY RHYHOKGH RU H

WKHSUHVHW
5(&25'-1* 35(6(76
*URXS WKHUHTXLUHGILIWXUHVDQG FOQRBPNYWRIDVERN SWHRABW Q/W KHFRUC

IRWH JURXS FDQ FRQVLVW RIDVLQJOHIL[WXUH

6HW WKH SDUDPHWHUV RI FRORXU SRYBWHRRWU YLGHR WR VWRUHDV

&OLFNWKHUHG SUHVHW UHFRUG EXWWRQ

6HOHFW RUGHVHOHFW WKH PDVN L @RNRQMRRURYCL\G IHRRJ LFGRSOARAX U
7TKHWLOHVRIWKHDYDLODEOH I ILIWXHG GUBXBYDGOHQHYLWK VWUL



2Q0\ VHOHFWHG JURXSVDUH VWRUHGHOWR BRBWMGEWWRE SUBYRIQDQ®LQH\
FKDQJHWR VROLG FRORXU

-lQRJURXS LVVHOHFWHG WKHIROORZLQJZDUQLQJLV VKRZQ

&OLFNDQHPSW\ SUHVHW WLOHWR VWRUHWKHQHZ SUHVHW
KHQ GRXEOH FOLFNLQJD SUHVHW JW KRHUSD\HWRIFN. DW HBEQINR X BW W L Q

('—7-1* 35(6(76

7TRFKDQJHDQ\SDUDPHWHUV RI D VWRUHGSIHVHWR WEHE URXBO/H ROQWFEN W KH \
WLOH PDNHFKDQJHVDQG FOLFNWKH3UHVHW5HFRUG EXWWRQWR VDYH

5LJKW FOLFNRQDVWRUHG SUHVHW WLOHWRUHQDPHRUGHOHWH LW

35(6(7 3523(57—(6
&OLFNRQFHLQD SUHVHW WR RSHQ LWV SURSHUW\HGLWRU

1DPH 2SWLRQWRUHQDPH WKH SUHVHW WLOH

)DGH 7LPH 6HOHFW WKHFURVV IDGHWLPH

J)DGH 7KURXJK %O|$FWLYDWHWR JRWREODFNEHIRUHFURYSAWGLQJ WR|WKH QI
&URVV IDGLQJ 7KLVIHDWXUHLV RQO\ DMDEOREOWHRWWKH 7HVYVHUD 0

6ZLWFKLQJLQSXWV FDQ EHDFKLHYHG RFUBBWLQSOWLGHR SUHVHW |



IRWRWKHUYDOXHYV O

&RORXUDQG 3RVLVICRQWULAHYPW G MHAWHG E\
FRPPLWWHG DV VRRQ KHS W

UHVHW LD DHWWYDWKHGY RXBRAY YIH®H RW OR (

Or
<Z
EI

&URVVIDGLQJEHWZHHQ LQSXW YV FDQ E HI DH I H B WHEBWWYWRIM §U MAMHNGLZ LW K D |
VWRUH SUHVHWYV WR FURVVIDGH IURP RRH\LDBWW SWR DQRWKHU IROORZ W
6HOHFW WKHILUVW LQSXW IRU WK i6 SWRHWIKWY DQOXWL.OHV DUH FKDQJH
&OLFNWKH3UHVHW 5HFRUG EXWWRQ
6HOHFW D VORW IRUWKH SUHVHW
$FWLYDWHD GLITHUHQW LQSXW E\ GRXEGIL RGILF NQ 8 JRIGDH R RKKERE QD L O
5HSHDW VWHSV DQG WRFUHDWHD QHZSUHVHW IRUWKLV LQSXW
&OLFNRQHDFK SUHVHW WR YLHZ SURSHWWHISWRUNMW D IDGH WLPH IR

7KHSUHVHWV DUHUHDG\WR FURVVIDGHEHWZHHQ WKHLQSXWYV

1IRWHRWH 7HVVHUDO /(' SURFHVVRUKDV WZROL@ S ¥ RFSH\SHOI| IRVD HD FK
UDVWHUDW +] :KHQDQLQSXW LW VNC®BS\EHG WRKW KB[EXUUHQW O
XQXVHG SLSHOLQHWKHQ IHG LQWR WKHRPMWHKH BQRAMADGRHU RXAFFHDICRQ V
FURVVIDGLQJLV FRPSOHWH WKH RW KHW ISH QHQWQH IOHW\K HG LKV RK H
VHOHFWHG




[2*

- QIRUPDWLRQ DERXW WKHSURFHVVHVQ@Q®& H B8UR BN WKW B Q@ EHIYALHVZKIG E\ FO|

7TKLVLQIRUPDWLRQFDQ EHVWRUHG LQ D 8 %\A QLIYWHKRHIERQVW/KRHQ FEFOPYSXWV iKIH / R J



029-1*$5

ORYH

8S GRZQ OHIWD

281'7+(&$19%6

&RQWUROV
9HUWLFDO VFUROOEDU

$UURZ NH\V

3DJH XS GRZQ NH\V
ORXVH ZKHHO
+RUL]IRQWDO VFUROOEDU
$UURZ NH\V

6KLIW PRXVHZKHHO

=RRPLQDQG RXW,

8VH LQWKHPDLQWRROEDU

&WUO PRXVHZKHHO

&WUO WR]JRRPLQ &WUO b WR]JRRP RXW
=RRPWRILW =RRP RU=RRPWRVHOHFWLRQ RSWLH

RQV

'UDJWKHFDQYDV

+ROGWKHVSDFHEDUDQG OHIW FOLEN GUDJZLWK W

KHPRX

ORGLI\WKHDFWL

ORGLI\WKHVFDOHURSWLRQV

ol WP H G JHV RI WKH DFWLYH DUHD  F O LIFRIPDHY/G GELRI
KHDGHG DUURZ

FOIOVHW K

ORYHWKHDFWLY

ORGLI\WKHVFDOHURSWLRQV

2QWKHWRS OHIWRIWKHDFWLYH DUHDXBU RRNDG@ @ [0

W\DJ DV

1$9-*$725

7KH1DYLJDWRU SURYLGHV D VLPSOH zZD\ R0\PRY G @GIMIRNDLAW KR-RFFD@HYY HOV  $ F
RIWKHFDQYDV LV GLVSOD\HG ZLWK D UNG\EIRFOVM RERYDW RH AR U'WHQAW. QJ WKH
P

FDQYDVYLHZ DQGDVOLGHULVDYDLODEOHIRU]RR

2SHQ RUFORVH W

: &OLFNLQJ WK

LQJLQDQG RXW

KH1DYLJDWRUZLQGRZE\

HEXWWRQIURPWKHWRROEDU

: &OLFNLQIJWKHEXWWRQLQWHUVHFWLQIJWKHFDQYDVG6FUROOEDUV

: 6HOHFW 7RJJ
: 6HOHFW 7RJJ
: 3UHVV &WUO

OH1DYLJDWRUIURPWKHFDQYDVFRQWH[W PHQX
OH1DYLIJDWRUIURPWKHO9LHZPHQX
6 KL6WLIWRURQ ODF



352-(&7 '$7% (;3257

7THVVHUD VRIWZDUH KDV WKUHH W\SHV Bl KIBDOHWDW K PWJIJFD @ BM IHH B RODWRXW DQG
GHYLFHV

(3257 &$19$6 —0$*(

7RFHSRUWDQLPDH4QDYLIMNHWR7RR@VD@DWH@HHWM@F&W%&@QDMHGLV&
XVHUWR FKRRVHDQG FR Q URO KRZ H[SRMWHEG VMHDHAMDLOH HHRREHW RGW LR Q V
SURPSWHG WR VHOHFW DQ H[SRUW ORBBWLRWHRIAKKBWXR QU KH ORFOD 5HPRW |
VWRUDJHGHYLFHDWWDFKHG WR WKH SO RKNHNMRUNHKHIQ@ RMLQJ WKH ORFD

7TKHH[SRUWHG LPDJHLQ 31* IRUPDW LV Q3MDWQRFRXWKWHDESDMPDK G KDV WKt
GLPHQVLRQV DV WKHFDQYDV

IRWHI XVLQJWKHH

[SRUWHG LPDJH IRU FR QWQHQXW E Q Bl PAMK HR.@|DZIHH DIVAR P F
JXLGHRQO\ 7KLV DYR

R U
LGV DUWHIDFW WGA N WIRCDOOD Q & LRIV KGH H[G\IXU H

(:3257 '"(9-&( /$<287

7TRH[SRUW WKHGHYLFHOD\RXW GDWD DARR&®6/9G UBB CGRZVLR B @ HDNFCGWKIDHFW ([
ID\RXW 7KH&69 ILOHFRQWDLQV D URZ IQVYBVY HR FKRRMHVWRKHWRIODRPQV VHOHF
WKHOHIWOLVWDQG SUHVV WKH ULJKW DWORZW R RR Q& VWYKLHGPX\V @ O\ K/HH O HRW P X
&WJUORUODF DQG FOLFNHDFKILHOG

$IWHU FKRRVLQJH[SRUW RSWLRQV MMOH-HWRRWMRHJO®R A DR ABDMNMPWHP ZKHQ
SHPRWHRURQD86% VWRUDJHGHYLFH DWW® KK HGIMW\NRKWM IOHRE D B PAMMRILQAKH U | D

'DWDLVH[SRUWHG LQ &RPPD 6HSDUDW HGFXOFEIXH K H&RDH QORHEGPDIW KM SUHD GV KH!
DSSOLFDWLRQV VXFKDVOLFURVRIW (JFHO RUDVLPSOHWH[WHGLWR

(:3257 '—6&29(5(' '(9-&(6

([SRUW GLVFRYHUHG GHYLFHV H[SRUWRWLIQHRQPDWHRQHEBEWEWURADRRUH VHOHF W
FROXPQKLGLQJ DQG VRUWLQJDOVR DS %0 GHH\ DVFOW KMHKH\S R Q MCHGSEID'W D

. 3RUW

. 7\SH

., 6HULDO 1XPEHU

. JLUPZDUH

. 3URJUHVV

. 3RUW 6WDWXYV

. 3BRUW B6WDWXV

., 7THPSHUDW XUH

. 2ULHQWDWLRQ

. BWDWXV

. $XWKHQWLFDWLRQ

IDYLIDWHWRWKH7RROV GURSGRZQ PHQXWHXEE'MMDHHFWRUSRBW 2IQMGFIRYH YLHZ C
([SRUW 'LVFRYHUHG 3DQHOV

‘DWDLVH[SRUWHG LQ &RPPD 6HSDUDW HGH[BAXMM G 6&D WHDUFFIDWE AR SHQHG DQC
LQVSUHDGVKHHW DSSOLFDWLRQV VXERDVH WH]RVHRRGWFRUWO RULQV



21/-1(9—(:

JLIWXUHV YLHZ SURYLGHVHEF® P E&RBHNKHDRYQ Y H WXIRRNP BXMLUHQW O\ G K
VRXWSXW SRUWYV

257-1*21/-1()—;785('$7$

[SRUWLQIRUPDWLRQ UHJDUGLQJDPWR g QHFMWHGKIHLUWXKUHTR ROV IGIURS GRZQ |
LOQHYLHZDQG FOLFN WKH ([SRUW 'L/ RARF RIUH G QHR U PIRVREVRMFAWRIR R\Q
H

1(7:25. (5525 021-725-1*
7RKHOSWUDFN GRZQ IDXOW\FDEOHV DOQGHPRYGRHRWYRUYHWDBVKREZVDQ HUUR

HDFK FRQQHFWHG IL[WXUH (UURU FRX&\WHWWX VW DV %/R?W JHIGRXZKBIQ VKD \ EH PL
WR ]JHUR E\ULJKW FOLFNLQJ

JLIXUH 5HVHWWLQJ1IHWZRUN (UURUV

JLIWXUHV PXVW EHUXQQLQJ9 RU ODWOHWY/ RLA A K E OQK MOGKBMHEHNV R WKH FD (
SURFHVVRUWR UHDG WKHHUURU FRXQWYV

(UURUVGR QRW SURSDJDWH WKURXJK W KH NOAVORF DAKHEKIRHMO BN AWIREDH )RU H

JLIXUH 8VLQJ1IHWZRUN (UURUV WR ORFDWHD IDXOW\FDEOH

7KHHUURU FRXQWHU YDOXHV DUH QRW QHWHRL @I X3 RQVEWRY BF R D WW K HLQW X U H
GLVFRQQHFWHG DQG UHFRQQHFWHG TKHVWYV BVHIQ & QR SHFQWH\G FBUR' FRQ QHF
LQFUHDVHWKH HUURU FRXQW

$VPDOO QXPEHURIUHFHLYH HUURUYV FD Q EHG[ 6 BRVWDH® EOHY RRVE RSZAHU F\FOLQ
SURFHVVRU 7KLV LV QRUPDOEHKDYLRXDXD®G SR RWERW WQBHFDWM BUURU FR
LQGLFDWHV D SRWHQWLDO IDXOW WKDW VKRXOG EHLQYHVWLJDWHG



(UURUFRXQWHUV XSGDWH HYHU\ FR XS GRHFRRIWMHFQRIOME N HAKULF W\K HIOB K MWQ W HU
HYHQWYV WKDW PLIKW FDXVH GDWD FRUWR8WILKRHQV Z/IX\WF K KDMVXVRIKILU R GIRZ H U
WKLV RUUH

PLV
ORI
FDVH HLWKHU UHPRYH ORHDWEMHK RYVRROVH BHW KM LQIWKWLIHOGHG

IRWHWDQGDUG SUHFDXWLRQV PXVW EH W D NCHOW K XV E Q O \HCO HHFO/GUHIG B IDEX
FROQQHFW WKHWZR GHYLFH VHDUWKLQAN W®&WX/UDHP H R\ K \@ K B RRHN @W HIDO

HVSHFLDOO\ IRUWKHOLQN EHWZHHWWKH SSIMRWHHWVRWDWDE R | MHOMIRLQ QHF
WR GLITHUHQW SRZHU VRXUFHV RWKBQ HI'WXHD @ KHWHW KOW YWRWCAUBHQ FD XV
FXUUHQW WR IORZGRZQ WKH VFUHHQ QIKAFW DW VY HD ROLMNM MRKUHKXBEVOH R
FROQQHFWHG GHYLFHV




7232/2%< 9—(:

7TKH7RSRORJ\9LHZLVH[FOXVLYHWR 7HVVHAR®RO R J{" YSUHZRHWR/RUW KH FXUUHQW
WRSRORJ\RI WKHSURFHVVRU FRQQHFWHG ;' XQLWV DQG IL[WXUHYV

2Q WKHOHIW WKHOHWWHUVS$ % & ' WHSRIHWKEB WHWKH SB 6V LFBOHRQUDUURZYV
FRQQHFWLRQ EHWZHHQ WKH SURFHVVRU BRW WIEXR DR QFRQQHFIVGHIGW'KE LU SR
WKH:' XQLWV DUH GLVSOD\HG IRUUHFRJQLWLRQ

~1IL[WXUH FKDLQV DUHFRQQHFWHG WR W& USSR UG W MHKFHKDXRELMUGRIMEOD\HG LG
2WKHU WRSRORJLHV OLNH GDLV\ FKDRGHR YV K® IORRB Q6 G{ YWD F\IDUH DOVR G
YLHZ

H
H

YLIXUH 7RSRORJ\VOLHZ ZLWK )L[WXVUHVFRQROHWWGE & WR;;' SRUWY $DQG %

'KHQ ZRUNLQJ ZLWK UHGXQGDQF\ FDEOL@QUHG SRUWIIMXPEHVWYAREG&GLYVSOD\V W
ILIWXUHV FRQQHFWHG WR HDFK SRUW

IRWBURFHVVRUUHGXQGD QF\G HVQR DS S KEDW K1 RM K®ILVD Rl SSRUGREE H\WMLRHWZ
GRHV QR WVKRZDQ\FRQQ FwWL QV Q WLIRYYIHW SV SIFMIEY ID WHGHR Q WKH )DL
SURFHWRAXQGIRQFSDJHRU PRUH LQIRUPDWLRQ




&+$37(5 ~13876
+' 6285&(6 )250 7 6

JLIXUH "QSXW 6RXUFHV IRU7HVVHUD 6;

*6'—-1387 0 21/<

(DFK6'-LQSXWRQWKH7HVVHUDO /(' SURBWMWRRU SURYLGHV VXSSR

: *6'-/HYHO $

: *6'-/HYHO % 'XDO /LQN /HYHO % 'XDO & UHDPLVY QRW VXSSRUW
: +' 6'—

: 6' 6'—

6WDQGDUG EURDGFDVW UHVROXWLRQV K&EWR WK [ UD MDHUHDWKISS RHW ZHHQ +
DQGIUDFWLRQDO IUDPHUDWHYV

7TKHVXSSRUWHG YLGHR SURSHUWLHYV DUH
2 ELWV SHUFKDQQHO

: <&E&U
7KHSK\WLFDO FRQQHFWLRQV WR WKH 6'+8 BEQYNVAWRUWLDE- QWOQGWUR QWR HDF
DWKUXUH FORFNHG F QQH WRU W KDW DBQIRYW RRWVGHARQ GRDRBHYYRU RU PR

'9--1387 0 7 6

7KH 7HVVHUD +' /(' SURFHVVRUV VXSSRIOW BS IR DO 09+ ' VBEIMHVROXWLRQ DW
IURP +]WR +]WRDPD[LPXP SL[HOFORFNRDQ UHFHL¥HDOQBORJIXH 9*$ 5%%+9
XSWRIX0O0+' DVXLWDEOHDGDSWRU IRMMIKIE'9— — LQSXW SRUW LV UH

7TKHVXSSRUWHG YLGHR SURSHUWLHYV DUH
: ELWVSHUFKDQQHO
: 5*%
: <&E&U

- QDGGLWLRQWRWKH'9- - LQSXW WKHMEFHLRXODOYRW WKUX UH FORFNHG



6285&(6 )25 6;

*h6'—- -1387
7TKH7HVVHUD6; SURFHVVRUSURYLGHV VXSSRUW IRU
2 *6'—- 6 64LVQRW VXSSRUWHG
: ¥ 6'-—
: *6'-/HYHO $
: *6'-/HYHO % 'XDO /LQN /HYHO % 'XDO W®UHDP LV QRW VXSSRUW

: +' 6'—
6WDQGDUG EURDGFDVW UHVROXWLRQV K& WR WK | UD DHUUHDWXISS RHW ZHHQ +
DQGIUDFWLRQDOIUDPHUDWHYV VXFK DV +]1DQG +]

7KHVXSSRUWHG YLGHR SURSHUWLHV DUH
. ELWVSHUFKDQQHO
. <&E&U

VWR WKH 6'+8 RBQQQ/NMWURIUWLD- QWD QGGWU R @WR HDF

7KHSK\WLFDO FRQQHFWL
K F FWRU WK DW DIOQIRZW RRWVGHHFRQ GRDRGHYYRU RU PR

DUH FORFNHG W

o)

+'0- -1387

7TKH7HVVHUDG6; /(' SURFHVVRUVXSSRUWR/ N0&- ZIW KFXOWRPWHG UHVROXW
UDWHVIURP +]WR +]ZLWK *ESVEDQGZLEWRKROWFRFDRD[LPO*¥P SYIKKH7HVVHUD
SURFHVVRUV GR QRW VXSSRUW +'&3

7KH7HVVHUD 6; FDQUHFHLYH'9- 'DQGVXVUSWDEGRDGDRYWRW YV VIUHTXLUHG
7KHVXSSRUWHG YLGHR SURSHUWLHV DUH

. RU ELWV SHUFKDQQHO

. 5*%

. <&E&U

. <&E&U

. <&E&U
~QDGGLWLRQWRWKH+'0- LQSXW WKBUYHLRXWSRW UH FORFNHG +'

6285&( 6(/(&7-21

9LGHR LQSXWV FDQ EHVHOHFWHG | UR P WKHDPEWHLRIQOW HOLH W HHF WKHEQ BIFFRR UH WK
DYDLODEOH FURVVIDGHEHWZHHQ VRXH AHY/VMMWHRDOWR SAYHRHE B 2 VYRR ISR-UJ RIQ H V
SDJHIRUPRUHLQIRUPDWLRQ

$OWKRXIJKFURVVIDGLQJIURPRQHLQSAWWR QRWVERNV ILE®DH I RODLIEEHD D\ P X O\
VLPXOWDQHRXVO\ LQHLWKHU SLFWKUHQ@RZIMVWXUHRUDV GLVFUH

‘"KLOHLQWKHFDQYDV VFUHHQ WKH LQFRBLEH VX IGHFROR @ IHDAKA QS RW R XPEQDL
WKH SLSHOLQH WLOHYV




JLIXUH 6RXUFH SUHYLHZ WKXPEQDQIOYHGULVSBW\HG RQ WKH SLSH

:KHQ VHOHFWLQJDQLQSXW LWV LQGINWW R K 2ZW & O7TFRKKDTXIIH-INNHRPVE DID\FW R FK D Q.
H

RXEOH FOLFNWKHLQSXW VRXUFH SUS RQIOQ K YLD B VARRIK S UWRBEKW R/R VR XUF
DLODEOH

Y
Q\LQSXW FDQ EH XVHG DV D UHIHUH @ H VQDPEFON IR D RHERU PRUH
QIRUPDWLRQ

G
D
$
L



—1387 &2/285 &21752/

%/$&. 1(9(/

7KHEODFN OHYHO FRQWURO DIITHFW VWIKH GDV N ID\HW F 8 @ W IHIQXW RHVW RH LQFRP
ORGLI\LQJWKLV YDOXHZLOO DIITHFW @& B KN PRYMOSIWURDGRKOQPOH & DWW ILKH ORZHU
VLIJQDO QHDUHVW EODFN )RU RSW L P XPYDH®M B \BWSP H R W JRJIHNV KFHDEDO-DE INQOHH X S S D W

XVHIXO

I1RWHKDW LV 3/8*(" 3

LFWXUH OLQH XS JHQH UDRVWLRQXIHX LY RHTQWS B H3 W

XVHG WR JHQHUDWH JUH\VFDOH WHVW 6 B WMCHDQE MRRMGCIMNWVYRY R 1B E P\ K
PRQLWRU —-PDJHVJHQHUDWHG IURP W KHWV A D\SR/RDGQV/GR\I R HEVHHVIDHYCHIG Y2 Y0 B H
VRPHWLPHVY UHIHUUHG WR DV 3/8*( WKHPVHOYHV

&2175%67

-XVW DV WKHEODFNOHYHO FRQWURO \O-HWWH® RH GIXWNHFR QW E @WWWIK EBRIQW UL
WKUHVKROG OHYHO RI EULJKW FR QW.HFEW H® RR WW HGBIL\M K IUHQ MALHD@® ZIQO@X P L Q D
GDUNHVW FRQWHQW DQG WKH EULJKWHVW FRQWHQW

+8(

7KHKXH SDUDPHWHUDGMXVWYV WKH VSHFWHBP KW WKHH LH) WRIHIRHIW KGWRLOO UH
FRORXUVDVVLIQHG WR HDFKDUHD RIDJLYHQ KXH

6$785%$7-21

7TKHVDWXUDWLRQ S

DUD
RQO\EULJKWQHVV LQIR

PH
up
5*% 6+%$'2:

7TKLVRSWLRQLVIRUVHWW
HTXDWHWRDVHWWLQJIR

5¥% +—*+/-*+7

HU DG M X VW N G\X<EH G MSKMHKLR DERIGR BQ JHK\HW R PRQR
WLRQ L@QWDLPW HOFGIPNVERORBW WRDMWYR D PRUH Y

LQJWKH DGR BSN OPYHWHC-ROHRRAWU L RDAWOKHRBWBHFWHG L
UWKHEODFNOHYHO RIHDFKVSHFLILFFRORX

5*% + LJKOLJKW LVIRUDGMXVWLQJ WKHPR®QWR UN YW SULIPW H \CHRYGRX UR



+-672*5%06

H
|

R
R

VVHUD /(' SURFHVVRUV
DFRORXURUFRORXUV
QWUROV 7KHUHDUH YV
JDULWKPLFDOO\

. IXPLQDQFH

. 5HG

. *UHHQ

. % OXH

. 5HG JUHHQ DQG EOXH ZLWK VHSDUDWH KLVWRJUDPYV

. 5HG JUHHQ EOXHDQG OXPLQDQFHZLWKRYHUODLG KLVWRJUDPYV

RIITHU D VHOHBWFF_W@RVWLU\L\ER\MJ_[RFQ/RNIG{HOV DFURV'
RIWKHLQFRPLQUHU HKRVKB®H G WHOQ e RVAIPIHIBG E\ WK

7
R
F L[ GLIIHUH Q@ADL KLR/ IR PYOIPWDAHIDPED B LWYGOD\HG OLC
O

7TKHPDLQ XVHRI KLVWRJUDPV LV WR LGH@WIEIH IDYHISFRHPIS IF Q N Q FLHH MRILQSW K H LQF
IHHG 7KH XVHU FDQ PRQLWRU KRZ FKDQJHWUWRRD W KBIQ Q 5XW W RVOKRIXFRRFRRX U FRQ'
IHHG $GMXVWLQIJWKHFRQWUROV FDQ BHRGRRVWONWDKHG R ORXDGG HEHWXERWWEI LQ D
RI' SHDNVLQ WKHKLVWRJUDP

7KH; $[LVRI HDFK KLVWRJUDP LVJUDGHG IQRF XWHRE WR DFRIOPCPVH KR Z
LVDWWKDW SHUFHQWDJHRIWKHJLYH® PRPEGRRYW RKHAR@WVHQAWVK R ¥ \DV8 K U
DXWRPDWLFDOO\VFDOHVWRILOOWKHD[LV

7KHORJDULWKPLFVFDOH ZLOO DFFHQWXDIMWHRVY DOFRM® RXOXFDQVEHRYW VD OL]HG L
ZKHUHRQHSHUFHQWDJH GZDUIVDOO RWKHUV

K
H
H

I

F

PXFK
FHQWD

)LIXUH 7HVW SDWWHUQ VKRZLQJ FROEMNY EMQE LDOW /L CHDA\E KH KRV WR JUD P
7TKHDERYHSLFWXUHVKRZV DWHVW SDWWERHRQWEFCGUWVWRUUBVYSRROWHQ@UIKDW W
FROXPQV DW IRUHDFKRI WKHWKUHH SWDDLPOBRBR XAKLY UM HHWBXW SULPDU\ F
UHG JUHHQDQG EOXHVHFWLRQV RUVMHFRREIDQUDWRRX RV WKEGHULRPDULHYV DV
\HOORZ PDJHQWDDQG ZKLWH VHFWLRQV

7TKHUHLV DOVR D ODUJH
RQWKHULJKW ZKLFK UH
WKHERWWRPOHIW RIW

SHDNDW RQ WKHQOMRVEZEB&DFK VRRZKHMH DR RXKHUH L
SUHVHQWYVY DQ DUHB\RN KH \a*QuIDRIE&E DRFRNXRMHG ZKLWH V
KHLPDJH

JLIXUH 7THVW SDWWHUQ VKRZLQJFROBNVERQE IDQN /R IDQE W IKPLFRS *% KLVWRJUDP

7TKHDERYHSLFWXUHVKRZV D ORJDULVKSPXWF YSLOAX R B X JEVWMKRHVIDIPMHKMHKLU HH DUHC

VKRZWKHKLIJIKHVW FRQFHQWUDW LR QRZRIRAR-DXPIONVV W KWHILBOMHU AKQHUH DUH V
DPRXQWV RI FRORXUZKLFKGHYLDWH IURPRDKH WWKQRW BBIOXHRDQ\GFRKSRVHG |
DVUHSUHVHQWHG E\WKHOLQHDU VFDOH

KHSHDNV FRUUHVSRQGLQJWR WKH E O DSXWDIORDZ K LDAUHH MURHFDWVRHIGMIKWA WEH EH J |
I

7KH
RIHDFK KLVWRJUDP LQGLFDWH WKDW W& DWQ FR Q WHIXBMWMERHKIXFHOLY SZHHFROMDUEX P LV E



6(77—1* &2/285 &21752/6 :—7+ 7+($-"'2) +-672*5%$06

+LVWRJUDPV DUH XVHIXO IRUGHWHUPLYLQOOLRQ WKFHRPQWILVHMIEHFWUXP RI F
EULJKWQHVV

IRWHKHQ FKRRVLQJDQLPDJHWREDODQFH XVWFPR QWIHHGWURP OLYHHYH
WKURXJKRXW WKHSURMHFW DQLPDJHBNWR G KXGIN YW DN L [® IDFEROOHRW H \
SDWWHUQ

JLIXUH $IDLUOVZDVKHG RXW LQFRREPRQULOQDROSRMHBW ZHWWWKH FRUUHBVBRQGLQJKLVWRJUDPIRU Ul
DQG EOXH ZKHQ WKH "QSXW



JLIXUH $GMXVWLQJWKH EODFN O®IYFHOVFERRNEDUIN DY PQGEM\KKIFEQFHQWUDWLRQV RI FRORXU QRZ
GRZQWR RQWKHVFDOH



YLIXUH $GMXVWLQJWKHFRQWUDNWVWBRQWDRSHDO 6 ®RWHUEWRIWWH WHHIDHNV KROG DVVXPLQJVRPH
FRQWDLQ ZKLWHFRQWHQW LQ WKHLPDJHDQG LV GHVLUDEOH

-1 VSHFLILFFRORXUV GR QRW UHQ G HUCHR KWHFQWE0E8 KDGR X VR @ WA RIONKWR ZRUN
FRORXUZLWKRXW DITHFWLQJWKHRWKHVURNIER B UR B BIDIFHKKW BY R XWUKLIHIGLL Y L G X D (
DGMXVWPHQW



&+$37(5 3528 (66—1*

YLIXUH 3URFHVVLQJSLSHOLQB @G @KV RIMDWXQH QHDWROHQ JFRORXU UMSOWERQQI ZD\FRORXU FR

6&%/-1* $1' &5233-1*

7TKH7HVVHUDO DQG7 /(' SURFHVVRUV VXSEQURIVWIDHLQBERBMIDBURBG 7KH 7HV
SURFHVVRUVXSSRUWY VFDOLQJ 7KHWH QXQ¥F IR RIQW \V U & DF IOLILHHZIS® XW DQG $F\

JLIXUH 6FDOHU SURSHUW\HGLWRU

9-(:3257

7TKHO9LHZSRUW VHWWLQJV GHILQH WKHIUHIRRQQIINHHWW ZEKHF W LUV RB SWOHUHG WR
GHIDXOW ZKHQDFWLYDWLQJWKH 6lFKPXO/HAL SIOSEHHOV. QW W RO H WWWKKIHVHDNOW DV Z LV
DQGIXOO VL]H$FWLYHS$SUHD ZLWK VWUHWHARK VFEFRPPOPRB®HN TRBISHBESRYWR WKH $

DFFRUGLQJWR WKH=RRPPRGH



JLIXUH 6FDOHU]RRPPRGHRSWLRQV

02'(
7KH PRGHVHOHFWVDQGFURSV DQ DU HDW K AVKUHLIQ 90W & DHDONRDIVD LD JH VL]
'LPHQVLRQV

: ITHIW "HWHUPLQHWKHFROXPQRI SL[HONIWKOW KHFDRIPNWDU RQ WKH O
: TRS "HWHUPLQHWKHURZRI SLIHOVWKDWRHTOQSBOMDU RQ WKHWRSRI

: :LGWK "HWHUPLQHWKHWRWDO ZLGWK RKWKB RN WHH 6DRPXY ZLGWK P L(
YDOXH

: +tHLIKW '"HWHUPLQHWKHWRWDO KHLJKW RW KHOREKKM AH H B PLPYXIPWKKIH L J K
7TRS YDOXH

JLIXUH &DQYDV LV VFDOHG WR



)—7 02" (

7TKH)LW PRGHVHOHFWYV D VHFWLRQ RI WZK WIKQ XWWKBQ@GE WHL GIHDWIHD WIRLIQM/P DL Q
UDWLR

'LPHQVLRQV

z

z

z

/IHIW "HWHUPLQH WKHFROXPQRI SL[HONIWKOW KHCFODRISPNWDU RQ WKH O
7TRS '"HWHUPLQHWKHURZRI SLIHOVWKDWRHTOQSBOMDU RQ WKHWRSRI

‘LGWK "HWHUPLQHWKHWRWDO ZLGW K RN WHWRKRDPQU PHD ELHH RRI ALEGW R ZY/ O O
FDQYDVZLGWKPLQXVWKH/HIW YDOXH

+HLIKW '"HWHUPLQHWKHWRWDO KHLIKW R UWWH KR®UFBI[ERAXPUWKHEBKQ ZL(
FDQYDV KHLIKW PLQXV WKH7RS YDOXH

JLIXUH 6FDOHG WR ILW ZLWKLQ WKHDFWLYHDUHD



)—11 02"
7TKH)LOOPRGHVHOHFWY D VHFWLRQ R IOWKMKH S KW LY H@OWHDOHKW. DW WORLIQW DL Q
'LPHQVLRQV

: IHITW "HWHUPLQHWKHFROXPQRI SL[HONIWKOW KHFDODRIYPNWDU RQ WKH O
: TRS "HWHUPLQHWKHURZRI SLIHOVWKDWRHFOQSBOBMDU RQ WKHWRS RI

: :LGWK '"HWHUPLQHWKHWRWDO ZLGW K RM WHVHRKRDQU PHDELHA RRI ALEGMW Q ZV O O
FDQYDVZLGWKPLQXVWKH/HIW YDOXH

: +tHLIKW '"HWHUPLQHWKHWRWDO KHLIJKW R UWWHKR®UFDBI[ERXPWKHEBKQ ZL(
FDQYDV KHLIJKW PLQXV WKH7RS YDOXH

JLIXUH 6FDOHGWR ILOOVRXUFHWRDFWLYHDUHD



675(7&+ 02'(

TKH6WUHWFK PRGHVHOHFWY D VHFW L RIQARWW KHOA-@ B KW D R\G MYWHUHIWHEKHYG P DV
KHLIJKW

'LPHQVLRQV

z

z

z

/IHIW "HWHUPLQHWKHFROXPQRI SL[HONIWKOW KEHCFODRIOPNWDU RQ WKH O
7RS '"HWHUPLQHWKHURZRI SLIHOVWKDWERHFOQSBMDURQ WKHWRS RI

'LGWK "HWHUPLQHWKHWRWDO ZLGW K RV WHWRKRDGU PHD ELHH R ALEGW Q Z Y/ O O
FDQYDVZLGWKPLQXVWKH/HIW YDOXH

+HLIKW "HWHUPLQHWKHWRWDO KHLIKW R UWWHKR®UFBI[ERXPUWKHEBKQ ZL(
FDQYDV KHLIKW PLQXV WKH7RS YDOXH

JLIXUH 6RXUFHLVY VWUHWFKHG WR ILW ZLWKLQ WKHDFWLYHDUH



$8&7-9($5($

2QWKHFDQYDV WKHS$FWLYH $UHD LV LQW KFEEDGVEHVK B\ GVERHIBUWHW PDVN ZL

)LIXUH 7KHFDQYDV ZLWK WKH $FWLERBGHD VKRZQ E\D GDVKHG
+DYLQJGHWHUPLQHGWKHUHJLRQRILQWHHI-HQWR/‘PFRQ.H—IIFF-I}IS}MWJ_I-QGWJIRHP9LHZSI
UHJLRQ FDQ WKHQ EHVL]HG RUPRYHG DVWHWH DHE DORIBAXHWY ZYWEE PRYH RU VF
FURSSHGLQWKHYLHZSRUW

JLIXUH 6FDOHU SURSHUW\HGLWRU



$63(&7 5%$7-2

7TKH$VSHFW5DWLR YDOXH LOOI RU
IOH[LEOHPRGLILFDWLRQV RI WKHF

FH WKHE GDRH®VLRAVLQWRBBOMWMQ GQUHH W
RQWHQW
'LPHQVLRQV

. /IHIW '"HWHUPLQHWKH SRVLWLRQ RI WKHOHIW HGJHRIWKHDFWLYHDU

. 7RS '"HWHUPLQHWKH SRVLWLRQRIWKHWRSHGJHRIWKHDFWLYHDUHD

., :LGWK 'HWHUPLQHWKHILQDO ZLGWK RI WKH DFWLYH DUHD

., +HLJKW 'HWHUPLQHWKHILQDO KHLJKW RI WKHDFWLYHDUHD

7RVFDOHWKHFRQWHQW VHW WKH $FWLYHHHWM B G R B @ DIOROMMWR D QOKKIH 9 L H:
WKH$FWLYH $UHD FDQ EH FKDQJHG E\ GUIKHEQ Q WKW RBIDMRMGIOL QB RMOXHV LQ \
+HLIJKW ILHOGV

I1RWHKHDFWLYHDUHD FDQQRW EHJUHDWHU VHKDQ WKH PD[LPXP FDQYDYV

7TRPRGLI\WKHDFWLYHDUHD PRYH WKH R RXPRAURXHLY R UWKRHWD K W YWYRFSDQJHH D X Q W |

KD§E WKHO FOLEN D GGUDJWKHDUHD3RVHWER ® W B QD IOYRVEKIH\M R/$1D © G
UGLQDWHV PD ng Q Py QLW

61$3 72 -1387
$GMXVW WKHDFWLYHDUHD VLJHWR PDWFK WKHLQSXW VRXUFH VL]H

JLIXUH 6QDS WR "QSXW



61$3726(/(&7-21

$GMXVW WKHDFWLYHDUHD VL]H WR PDR/IAK MWKHIWIV] H7 RIUWHK/H MHO® KB WQ BRRW VR X
YLVLEOHIL[WXUHVY VHOHFW WKH FKEGVE@/RPWRXHAWDRG EXWRNROOK H 6

JLIXUH $FWLYHDUHD VFDOHG WR VQDS WR IL[WXUH VHOHFWLR

61$3 72 &$19%6
$GMXVW WKHDFWLYHDUHD VLIHWR PDWFK WKHFDQYDV VL]H

JLIXUH 7TKHDFWLYHDUHLVY VHW WR WKHFDQYDV GLPHQVLRQV



&+520$781(

JLIXUH &KURPD7XQHSLSHOLQHGWLZBVFRREGRXYFBHWEEBWH RQ

&KURPD7XQHFRQVLVWV RIWZRDGYDQPHGINRDPDRXUWVWRRORKWERQOBBW ZKLFK.
DGYDQFHG FRQWUROWRPDQLSXODWHRQKWV®HNFLKHFRARIORX UVZ LWIDIG&RORXU &
ZKLFKHQDEOHVDGMXVWLQJRQHRU D QXNEHWPRGEUH GHWIKIHE® FRERKDW XUDW
%ULIKWQHVYV

&2/285 5(3/$&(

&RORXUS5HSODFHDOORZV RQH
VKRZQLQ WKHWRS OHIWDFWL

FRORXU RH®OQDFEH®RELDQ R RKWHAH WKRHERQ DEOH WF
YDWHV WKHHIITHFW

)LIXUH &RORXUB5HSODFH SURSHUW\ HGLWRU

: JURP 6HOHFW WKHRULJLQDO FRORXURXK ENP®RICAN L B ¢ R&EHW K H W FCHRROJ FKI
FOLFNLQJWKH H\MGRIRIBGHEW D FRORXUIURPWKHLOFRPL WURRKAM-H RO W k
QH[WWR WKHH\HGURSSHU WUDQVIHU W KH RRORRKXU KLLFS KW KUHH & 8/HK LIFR

: TR 6HOHFW D FRORXUWDUJHW WR UHSEFPRDWXH F DR FEHRFXKRX/UH DLIVOKW KIKl VI
JURP E\FOLFNLQJRQWKHFRORXU FKLSORX®\BHENRW LRU EV R ¥ WOKIHMARH H\ H
WRRO 7KHDOQUWRWWR WKHH\HGURSSHU WUDQVIHU W KH RROGRR XU KLLESPWARKW
RWKHUFRORXU FKLS



JLIXUH 6HOHFWLQJD FRORXUIURPWKHFRORXUSLFNHU

&RORXU 7ROHUDQFH "HWHUPLQHV WKHE\XWHKIDRR 8 W KEMWMNMRIVHFW HG
%ULIKWQHVYVY 7ROHUDQFH '"HWHUPLQHV MVKIH PHEFEW KB BHV KW PR GH MW RDW L R

$SSO\WR +XH $SSO\WR 6DWXUDWLRQ HBEKIDF MERRYHM DISWW QHW K HMW R@ H U D C
WRWKHLUUHVSHFWLYH SDUDPHWHUYV

6RIWQHVYV "HWHUPLQHV WKHDPRXQW R GVRMRQ MAKVHOFRIUOJLHHFAMWLE R @V KBIVIAW H
WKHYDOXHWKHVPRRWKHUWKHWUDQWWEEQW KWERE R XWKFKDWQHB DIQ 8 AV
QRWDIIHFWHG

6WUHQIJWK "HWHUPLQHV KRZPXFKWKHRBGILIQPODWEPRQN DITHFW WKH

9LHZODWWH 7KLV VKRZV WKHJUD\VFD@®RHVKRIZUVHIKMWOR Y PO WMFKRQHB WK D\
HDFK SLI[HO :KLWHDUHDV VKRZ DUHD VM MKRNZHGJ) HDMOW WDBAD D IF R MIUHX Q FK |

OHWKRG
R 6HW 7R &RORXU GLUHFWO\ FKDQJHV WKRI@RXUFWHG SLIHOV RI WKH 7R F

R 7TUDQVIRUP 7R &RORXU FKDQJHV DIITHFW DR R U[XDMMW R B DIUGWAHKUEE RFO BRV
DPRXQW RI FKDQJHIRUDIIHFWHG SL[HOVHW &EH SH [HOH/QON R @/ RRAZ KEHD R
FRORXU

JLIXUH 7TKHFRORXUUHSODFH SILSKHBR QR XVWUMNKOLYXCERBW B WKIUHG



&2/2855(3/$&( (;$03/(6
$UHG SHSSHUFDQEH FKDQJHG LQW R J U HKHK FWISISIQWD B DAH.® § HS-BHULLPW J H

JLIXUH 2ULJLQDO UHG SHSSHU

6HOHFW D UHG FRORXUIURP WKHIURP WKFHRDWRRY XD/Q@ DW K HWDHE@WRIZ HHQ | U
SLFENHU

JLIXUH JURPDQG 7R FRORXUFKLSVHQ WK UHG FKDQJHG WR JUH

7KLV UHVXOWY LQWKHIROORZLQJ

JLIXUH 7KHUHVXOWLQJLPDJHDIQHUWKH)URP7R RSHUDWLR



TRWXUQ WKHSHSSHUFRPSOHWHO\

JUHHW WHTW KUM VDR R H QBWHOM PH QY K H + X |
SDUDPHWHU WR DVVHHQLQ WKHLPDJHEHORZ

YLIXUH 7KHUHVXOWLQJJUHHQ BHSSHUBOMD QEAUHDVLQJ W
-WLVUHFRPPHQGHG WR XVHWKH9LHZ 0D W XHIHPODAEH P K AKXV IMKXIRZR/ON KH DL
LPDJHWKDW ZLOOEHDIIHFWHG E\WKHFRORXUUHSODFHRSHUDWLRQ

JLIXUH 7TKHO9LHZODWWHIHDWXUH



'$< &2/285 &255(&7

)LIXUH ZD\FRORXU FRUUHFW 6 RXWO LIGGMXVOWHHZL WK DO O FR

7KH ZD\ &RORXU &RUUHFW IHDW XUH DOGIGRAV &H QLIXHD® BRARPHIOMALIS EH DGM XV
DITHFWLQJ RWKHU FRORXUV +XH VD VOXWLRMOMUIHEBA RY ILIKHNGA RUVHBREEK RI W KH
VHFRQGDU\DQG WHUWLDU\ FRORXUV 9%WMODGFXN\DLQQG BKHLWHEIFPWY EH DGMXV

JLIXUH ZD\FRORXU FRUUHFW SURSHUW\ HGLWRU

PDGHE\ HQWHULQJBPNLQRHIUQLE BO ¥ DIXOH GRHUIBA BQLKW WR C

P H

WKHYDQXH 7KHYDOXHY RIDFRORXU ENRGEECIAN KIWUMF G WOREDW B 6 \RFDW K H U

RIHDFK U 7KHUHVHW LFRQ LQ WKH PHBOXWIW OH EDU ZLOO UHVHW DOO
L

H
DQYDVI9LHZ WKHWRROERUUHFRWY LG LFOPNKERPRERXUYV WKDW L



&+$37(5 7(67 3%$77(516

JLIXUH 7THVW 3DWWHUQ 3SLSHOIHQHWLOHLQ GHDFWLYDWHG VWDW

352& (6625 7(67 3$77(516

$00 7HVVHUD /(' SURFHVVRUV KDY H D VW & B PMWFLDRQQERH XWHHVGAMSFD KW AN QAMKH SHU I F
ILIWXUHVDQG YHULI\WKDWDIL[WXUHOD\RXW LV FRUUHFW

6FUROOLQJWHVW SDWWHUQV ZLOO DBVDRIR@WYID B[ DFRVEGORB §HSW/HEDIO O\ W KH
VKRXOG EHSHUIHFWO\VPRRWK $Q\ M X GUIHH\WQR UGRKEWIH) G BERWZHEQ IL[WXUH
LVVXHVRQWKHQHWZRUN LVVXHV ZLWHKWKHLUU [SWRYUMMREHRYRQYWHWHRFDQYDYV

7TKHWKUHH ZD\VWR DFWLYDWHWHVW SDWWHUQV

: 'RXEOH FOLFNRQ WKH3DWWHUQ SLSHOLQH WLOH
: &OLFNRQFHLQWKHHQDEOHEXWWRQ RDOUWKH SURSHUW\HGLWRU WLWOHE
: &OLFNRQFHLQWKHGHVLUHG WHVW SDWWHUQWRDFWLYDWHLW

J)LIXUH 7HVVHUD SURFHVVRU WHRWW SDWWHUQV SURSHUW\HGLW



JLIXUH 7THVW 3DWWHUQ SLSHOURG®W D6 W LLYGHGW. A D' W LSDIVWIWKHHURX U

&86720 7(673%$77(516

7KH &XVWRP 7HVW 3SDWWHUQV VHFWLRQ E 8 ORD\GIHR@W IFXW W VK HPFDURIVHVR RU R U
WKHYLGHR LQSXW

JLIXUH &XVWRP7HVW 3IDWWHUQ 2SWLRQV

7TR XVHD FXVWRPWHVW SDWWHUQ VHKNKE®HNJKH 3HW WEHH QEE B G © DY 19 MWHZO0

: WURZVH 6HOHFWDQLPDJHWREHXVHG BVID WHUWFND W WHH ILL@ H: ODLICFN RPOUWR |
VHOHFWLRQ 7HVVHUD VXSSRUWVY D PD[LBRERUMOHIVDJH \WRISH¥N BD-QG-BX 31* |

JLIXUH 7THVW SDWWHUQ SURSHUW\WGHWR VADWRKWNMGEWRP WHVW S

9LGHR VQDSVKRW &DSWXUHDIUDPH IURPEGHRHLEXSMXIMMH QW O\ VHOHFWHG
: &OHDU &OHDUWKHVWRUHG FXVWRP WHVW SDWWHUQ

BURFHVVRUV ZLWK D )UHH]H EXWWRQ RQWKFWURQ W R MQHO DHUHD EXM@ RP WHV'
RITUHHILQIJWKHVFUHHQ 7R XVH WKLVVWD3BWWIHHY B OBIR W\&XMWUERHPHIH % XW W R Q

GRZQPHOMHURGWQ X WWRWWIRQSDIJHRUPRUHLQIRUPDWLRQ
7KHIURQW SDQHO EXWWRQV FDQ EH G LV EDMHEXEN W® ORHANFENERK H (Q D

z




)—:785( 7(67 3$77(516

- QDGGLWLRQWR SURFHVVRU WHVWSDOWR HFERQW D QG D WIHMWR DS UHWXWRIUDPPH
—QGLYLGXDO RUJURXSV RIIL[WXUHV HBY GQ ¥ S/&HPSIDQNMD IO QW EAHARAOH U WL HV
RQ SDJHRUPRUHLQIRUPDWLRQ

)5((=( %/$&.287

'RXEOH FOLFNLQJWKH)UHH]H SLSHOWQ R DML OHRIPHSEXW WLRQY RIXKW BK SURFHV VI
LQFRPLQJYLGHR VLIJQDODQG KROG W K3H H\QVOLA) UUW/D R H ILHEH HLEX WW@&Q DIDLQ Z|

YLGHR )UHH]HFDQDOVREHWULJIJHUHW\WRRKOLFN ILQIWKKH)HQBHOSHUERGSHUW\ HG

'"RXEOH FOLFNLQJWKH %ODFNRXW S5 &MHOLRDHOWILAIHFRIR & WHEXM /' RWKH OO FD XV
GLVSOD\EODFN 3UHVVLQJWKH EXWVERI®Q D% DIDF KIRXOVUIADVXPEORLEH WIULJJHUHC

HQDEOHEXWWRQ LQWKH%ODFNRXW SURSHUW\HGLWRU

)5217 3$1(/ %87721 6(77-1*6

7THVVHUD 6; DQG6 /("SURFHVVRUV IHDWRQMW FEDXQOHDORMR/ IRIGI WIKIFRIWEODFNR XW
ILIWXUHV %\GHIDXOW WKHVH SHUIR UHP BNXRHWB @ W LRQQNKH-R8Q-V DR/IHAEKKW W R QV L
ZKLOHDFWLYDWHG

JLIXUH 6; IURQW SDQHO EXWWRQV

IURQW SDQHO EXWWRQV FDQ EH GLVWDEORISH UW P MGLHWRRIVRAD POSMHW HUIR M H F
HIHEXWWRQFDQDOVREHFXVWRPLVHGAMRVERWDFPIVQYFREF MOHS/RISOMH]LQ

JLIXUH 7HVVHUD 7HVW SDWWH UK B ERSHURWQ EEKWRILR XUVBKIRBHGRZQ PHQX RSWLRQV



-lQHHGHG IDLORYHUFDQ DOVR EH W UWWRQN@®OEN & KHWILRH \ERMKABXHQ 7HVVH
FDEOHG IRU3URFHVVRUUHGXQGDQF\ 7TRKQNGDQ WH HQDE@RNCGHRIUSGIRGEHU W\ HG L

JLIXUH &KHFNER[WRHQDEOH IDLO EXWWHRHPQERVKRFHVVYRD DUH SUHVVHG

7KHIURQW SDQHO EXWWRQV FDQ EH G LV EDGHEXEN W RRHANLFNERK H (Q D



&+$37(5 *[2%$/ &2/285

7TKHIROORZLQJFRQWUROVDUHDYDLGBBOQBRHQWWEH DPQRSHDSS &R WRXDJOILI L[W XU
WKRVHILIWXUHY RUJURXSV KBWHEHHQRYEBHIG K O R2YHU U RS DJH
IRUPRUHLQIRUPDWLRQ

JLIXUH &RORXUSLSHOLQHWLOH) D@QWHKRIDFHQ 7HVVHUD V XVH

JLIXUH *OREDO &RORXUSURSHUW\HGLWRU
~17(16-7<

7KH-QWHQVLW\ *DLQ VOLGHU DOORZV XW HUY W RH RESX WWRXUXPLORD UHVXOV
RXWSXW RIDOO IL[IWXUHV ZLOO FKDQDH [ R D I[HDPBHSW X0 O WK HDW X UHV ZL O
EULJKW WR WKH QDNHG H\HDV WKH\ GLG BRW S X W RK MVKUHHFLWHIHIL A KOWORGHS HQ G |
FRQMXQFWLRQ ZLWK WKH % ULJKWQHVV VOLGHU

5% *$-1

5*% JDLQ PRGLILHVWKHOHYHO RI HDFK XWL R DW\KHRIQ RX X WW RKIHRDUNGGH I D X O W
$GMXVWLQIDOO 5*% VOLGHUV WR Z R XD SHUDFHH WHKGH B/IDIPIHK MM QHHIFMW RY ORZH U
- QWHQVLW\VOLGHU WR

%5-*+71(66
7TKHEULJKWQHVY VOLGHUDOORZV DGIRAVWPHHW VIR D OQ JK WRX\W S\WEHV DUH F

WKH SURILOHLV ZULWWHQ WKH EULQ KWWQW VAD\QGEHH PV HIEUWPHBGY DUUD\V
ILIWXUHV FDQ TXLFNO\EH VHW WR WKH VDPHRXWSXW OHYHO



:KHUHPRUHWKDQ RQH W\S RI'L[WXUH ZLW KW DIHMY NQW XPHV LRXPVEIG WKH VOL
HITHFW RQDIL[WXUH VEU KWQHVV REGHHIGWMG PDH HFEAPLY RW O VYV NODLGHU ZLO(

([DPSOH -1 DSURMHFW FRQVLVWYV RI WZR\G IR QHHURH QW W KSKIVVRD PLDW. P XP RXW S>
I1LWVDQGDQRWKHU KDV DPD[LPXP EULIKWIHYW RDOXH RWW KMKERIGHKW QHVYV V

1LWV +RZHYHU WKHPD[LPXP YDOXHRNWBONN G L ®HUHZLOQ EW MMW I L[WXUH |
LQWKLVH[DPSOHLW ZRXOG EH 1LWYV

1IRWHR FRQWURO WKHEULJKWQHVV RI DQ BHVRILQFOXGHQ Z IGILONAA HQ W \
PDLQWDLQLQJUHODWLYH EULJKW Q BWG 6 HDXYVE D QIEKMREHV VW BB X8 W HQ
VOLGHU

&2/285 7(03(5$785(

7KH7HPSHUDWXUHVOLGHUDOORZV WKP RYHH RIRDMG/MXWVIHE KIH WKIUWHN EQ D UD
.HOYLQ %\GHIDXOW WKLV YDOXHLV VHW WR

*$00%
*DPPD FDQ EHPRGLILHGLQDUDQJHIURP XBWWLR Q LV DI WRUDGIM XVW WKH E
PLG WRQHVLQWKHLPDJHZLWKRXW DI I HEWLEIWDKUIHHYN R IGADKUHNLRPD Y H U$ KLJIKH L

LQORZHUEULJKWQHVV RYHUDOO

-1 LPDJHVDUHQRWJDPPD HQFRGHG W KHWUDEDIRFAWG WW R/RKRQK BLWKMRY W KDW
GLITHUHQWLDWH WRRIHZ ELWYV EDQ GW LKW R @Q\RDAKHD GHRE WIDMDIXYHVWRK D QG ZR X |
ELWV EDQGZLGWK WR PDLQWDLQ WKHVDPHYLVXDO TXDOLW\

%\ LQFUHDVLQIJWKHGLITHUHQWLDO EHMXMHIQQDSIHDW \RR VWKEGRZXPQGDMQFH FXU
YLGHR LW LVSRVVLEOH WR LQFUH D WHCGHWIXIHORXW R QW HD @ EMPTHRRFWULMFW LR Q
VLPSOHIXQFWLRQ LPDJHVDUHHQFRGHGXAZAMDIOEQWPWR PERXWDQWKG VR DUH
ZLWKDJDPPDRIDSSUR[LPDWHO\ 7KH JHRVR/IR YD O XK WOEW & H IDXFORV W R

;s YHUVLRQV WR 6QRZ/HRSDUGHRERBRHGHBADW DQG KH(
QEHVW UHVXOWYV DSCCRAHRKXIDFPW X DD X H W Q6W & HHGQAD
H OHDVH $SSOH KDV PRDQMIMHGXWM K LR [ M QWP RV H LC
LWK WKH UDWLR XVHG E\RWKHU PDQXIDFWXUHU




'$5. 0%*-&

/(' SDQHOVDUHRIWHQ UXQ DW D ORZHU ERXR K WS ID-BENOWWD HWKHRU POGIRRU DQC
DSSOLFDWLRQV 7KLVUHVXOWV LQ DQNRWYRHGED®AFHBIMEKX ZW LRKQAEQHOHDG W |
VXFKDVEDQGLQJDQG ORVVRI GHWDLOWMUSHFLDDE O\ LQ GDUN DUHDV R

(QDEOLQJ'DUN ODJLF ZLOO LQFUHDV H XWKSXWL ZXBIQ RSHUIDM LRI MDKMH MR Z EUL JK V
DPRXQW RI QRLVH PD\EHFRPH YLVLEOH WWWKRWAKM K UH ZIQQWRAHN MG KIP VWD QF
ILIWXUHV DUH FORVHWKH YLHZHU LW RDNEH ‘DU A D DIEFORHK\M R NKEXRE[K H F

JLIXUH 'DUNODJLF7LFNER[LQ *ORIEWM®PWBRORXU SURSHUW\ HG

7TKHIJUHDWHVW LPSURYHPHQWV FDQ EH VHHQL ZKWQHXQQDQHONWW DIKXFK ORZ
DGMXVWHG YLD WKH %ULJKWQHVV FRQWURO

'DUNODJLFLVDYDLODEOHIRUDOO 7THYVHBHPHLYWX FBVYW® KDW XVH WKH



JLIXUH 'DUNODJLF GLVDEOHG ZLWHKIHIGVAIEWK EQREQRG FRPS



[2:(1' %2267

$V*DPPD FRQWURODGMXVWYVY WKHPLG W R@® % RRYMWGB &N ROW\HW WH/RIZLIKW QH
YLGHR FRQWHQW DUHDV )RU DFFXUDR® IVHS$HRRBRXAFMQLGRIG W RLYWHFRDQ\Q D W E X

FDVHV D KLJKHU VHWWLQJFDQ UHFR Y HERGHWDQ\® L(QFHWN P BBY ROWRH/RZ (Q
VWDUW WR UHYHDO OLPLWDWLRQV LQRQKHUAVRIQ\E AW VI EK DV IFRB ERHLVWLW KDV

UHPDLQ KLGGHQ

JLIXUH /IRZHQG ERRVW VOLGHU LQGIORED O &RORXU SURSHUW\ H



678'—2 02'(

6WXGLRORGHLVDIHDWXUH VSHFLDOXWUGNVBEWXEL RRORGIHVVHGRFHMSDQHO EUL

PDLOQWDLQLQJWKH3:0ELW G

EULIKWQHVY 7KHPD[LPXPE
3:0 ELW GHSWK

YJLIXUH

H
H

S
Q

WK UHVXOWLY) DQ GREHRXYFH® I EDIHGL QJ ZKHQ
HILW L NWHDRE G D UNVISTHFL DO\ BWKR VH UXQ QL

$ FRPSDULVRQRI'DUNODJLFDQG 6WXGLR ORGH

6WXGLRORGHLVHQDEOHG E\ VHOHFW L QD BADKK) G MNAKLHJ 6-MB XSEHLRHIRVGIHORSSMQ R Q L Q
SURSHUWLHHHGLWRWRSHURQISDIJHU PRUH LQIRUPDWLRQ

$WWKHWLPHRIZULWLQJWKLVY GRFXPHAW6WKBLROBRHLQJISDQHOV RI

z

z

52( %2
52( &%
52( &%
52( &%
52( &%
52( &%
52( &%
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+DOI
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21 6&5((1 &2/285 $'-8670(17

7THVVHUD /(' SURFHVVRUV IHDWXUH D FRPASWMHIHQI/E M M VMW WEKQW EHDU IL[WXUH DQ
VHDPV DQG ZD\FRORXUFRUUHFWLRQIRUPRGXOHVDQGSDQHOV

26&$LVDQDEEUHYLDWLRQIRU2Q 6FUHHDARRBEY 6B G N \WHRH D6/& $: KQWHUIDFF
RQWKHRXWSXW IL[WXUHV WKHPVHOY HRQ\DKRZ K Q JKADK K IP\R X @ Bl SIROHWW HG VHD|
PRGXOHVIRUTXLFNDQGLQWXLWLYHDGMXVWPHQW YV

268&%$ 02'(

26&3 0RGHFDQ EHDFFHVVHG E\HLWKHU VH-KCHEWREZQ PHW XOQORP®KHANRRIOW IGH 26 & $ E
ORFDWHGRQWKHSURSHUW\HGLWRU IWMKH QQOWRED O RIRDRKXRIVBHEWOGEQHHQ R
NH\ERDUG VKRUWFXW &WUO 6KLIW 2

JLIXUH 2688 EXWWRQLQ WKH*ORBDO &RORXUSURSHUW\HGLWR

—IDYLGHRLQSXWLVFXUUHQWO\LQ XWIR Z6&8WR Q B WIKHGEERFHEOR WK® YLGHR

JLIXUH 7KHGLVDEOH YLGHR RXWSXW ZDUQLQJ



JLIXUH 7TKH2Q 6FUHHQ &RORXU $GMXVWPHQW ZLQGRZ

7TKH2Q 6FUHHQ &RORXU $GMXVWPHQW HWIGRW & H\EIJRDAN VKBV WWHXWUDUH SRVL!
FDQYDV 7KHPRXVHFDQ VHOHFW IL[W XU HYERDWHDPWYWRYONMY QLB HAKND QJH WK
REMHFW /D\HUV DUHDOVR VXSSRUWHG

‘KLOHLQ 26&$ PRGH WKHSURFHVVRU RX® SRW Y WAVRDE GLER R KV RQ\OEH | DX O W
EXW SULPDU\ FRORXUV UHG JUHHQ DQG\ECXHBQR B VHFR\W DG D) EROBERZ DUH D
IRUVHDP DQG RUPRGXOHFRUUHFWLRQ

'_63/$< 9-"(2

9LGHR FDQ EHGLVSOD\HG WHPSRUD
WRROEDU RUE\KROGLQJWKHT7DE N

ULO\ D@ XRGO®RGHEKBYHEWMREXWWRQ RQ \
H\

YLIXUH 7KH9LGHR EXWWRQ RQ WKOVZBYRNWWRDEOUS BEBYFNRE RQ WKH NH\ERDUG

2683 ZRUNVLQ RQHRIWZR PRGHV 6HDP $G MMXH\OPHQ W DDKEIHBR®EMOWREZFHQW R |
ILIWXUH PRGXOHV RU&RORXU $GMXVWEPMRWA\ZKH G W RO OLF WX DRI AFRBUBIHD[W X UH P
6HDPHGMXVWRQEMDJIH QG RORMIMXVWROSDIHRU PRUH LQIRUPDWLRQ

'-63/$< &2/285

&KDQJIJLQIJWKHFRORXUGLVSOD\HG RQ WKN QUWHUHY FBWQ IKHDOBDPROXYVYQDQFH
YDULDQFHVEHWZHHQ IL[WXUHYV 7KH FREORXIUQRDQKE-HFRDMRXIBW CURPVYWRH 26 &$ W R
WKHNH\ERDUG VKRUWFXW 6SDFH RU & WKHOG& $IDHAUHHWQ R/ FRO R XMKR/U R M BIKF WL Q J W K|
DVPDUNHG DERYHWKHFRORXU SDWW HW® E X\W WLRJGN\G ZH FOMRDXQVRRQGVASHDHDQ



JLIXUH 7KH'LVSOD\ &RORXUVHFWLRQRIWKH 26&% WRROEDU

$GMXVWPHQWY FDQEHPDGHWR ZKLWH SXUWDU\DQG VHFRQGDU\ FROR

'KHQLQ FRORXUFRUUHFWLRQ PRGH W KIDFRAGHYUUFRO\RR Q B\ MAMIXVYWWXKHY DQG
WKHWHVW SDWWHUQ EHLQJ XVHG

%5-*+71(66b6/-"'(5

26&8$ DGMXVWPHQWYV DUH SHUIRUPHG LQ WWIRRQVEZURIBR & RORIUHAG/MIX% UL I KW
VSLQ ER[WRDGMXVW RYHUDOO WKH EHY RUMRHEVAVORIWIHDHPMAHG IL[W X

6($06 $1'02'8/(6 &+(&.%2;

7TKH6HDPVDQGORGXOHV FKHFENER[HV HQ D BRIH RIUFG MWMIREDHDMIGHDZBRAR P | RU DG M
PDGHWRWKHIL[WXUHVY 7R DFFHVV W KH PRKCAN ERDMAM R B HRG W RFEEGHIVH QIKE O H G

6($06 $'-8670(17

JLIXUH 26&$ 6HDPDGMXVWPHQWYV

'"XHWR PHFKDQLFDO GHVLJQ WROHUD QK HM WDQH K KDKYHHULY IV XIKDVSQMWFH.QJ XS SUH

DGMDFHQW IL[WXUHV RU FDQ HY HQ K DXYQPHMW KW\PHAK DIQWZBI® © WK L(' PRG X O
XSWKHIL[WXUH 7KLV FDQ JLYH ULVH WRH\G ER DIKSW R WDEDAHNRD ISHIVE BW WK H VHI
PRGXOHV WKDW LV QRWLFHDEOH ZKHQ YLHZLQJFHUWDLQ FRQWHQW

6HDP DGMXVWPHQWY DOORZV WKH XV H U W PR EWMNFIHE R R L DXQUFHVDRVWUVE KIM Z H H
PRGXOHV ZLWKLQ IL[WXUHV

JLIWXUHRUPRGXOH VHDPVFDQ EHVHORFHWHKRGY VHMHUBQ ® LM HDPN W Q EH V H
FOLFNLQJRQ WKH UHOHYDQW VHDP W\SHRQ WKH 26&$ WRROEDU



NWXWWRC)XQFWLRQ 6KRUWFXW NE

$O0O PRGXOHV VHDPV VHOHFWLRQ|)

ORGXOHV KRULIRQWDO VHDPV VHDHFWLRQ )

ORGXOHV YHUWLFDO VHDPV VHOH|)

3DQHODOO VHDPV VHOHFWLRQ )

SDQHO KRUL]JRQWDO VHDPV VHOH|)

3DQHO YHUWLFDO VHDPV VHOHFWLRQ )

OXOWLSOHVHDPVFDQ EHVHOHFWHG EQ & GLEPIAWMKIHOO HOWHFNRRXY H & XFWWR Q W R F
ER[DURXQG WKHVHDPYV

JLIXUH 6HDPV VHOHFWHG LQ $OOPRGKOHYVY VHDPV VHOHFWLRQ

:KHQ VHDPVDUHVHOHFWHG RQWKH 26&% FDRQU B K L WKLY K &/ HYGDROQMWWKHD 8K\ VL F D



JLIXUH 26&$ RQIL[WXUHV VKRZLQUVIROHFWHG VHDPV DQG FX

2QFHVHDPV KDYHEHHQ VHOHFWHG OXPLQDQFHFDQEHDGMXVWHG E\

SBUHVVLQJDQG KROGLQJWKH NH\DQG XRH MWLKWKISUDVD IGHSG FDAXGD WHR YV RQ W
NH\ERDUGWR LQFUHDVHRU GHFUHDVH OXPLQDQFH

&OLFNDQG GUDJZLWK WKHPRXVHRYHU QKHERXPIHYXXGRARLWH /XPLQD
+RYHUWKHPRXVHSRLQWHU RYHU WKH /X®RPVQ W/EHHPW K X A B FKIHRHFOAD X G H O W
RUGRZQ WR DGMXVW



JLIXUH 6HDP %ULJKWQHVYV &R UGHF\E OR QLU FOKXHPU Y D IYE HWWRKX PEZKHHO

7TKHG6HDP %ULIJIKWQHVV &RQWURO SDQRQ I EBEWXHA@W DY GIHAS\OVHIBDE BPWIHUV DUH
OD\HUV XQFKHFNWKHFRUUHVSRQGLQYIGRKERW RRKW $ XG/CAKQ O BWHHO \26&'$ ORGH
RQSDJHRUPRUHLQIRUPDWLRQ

: +tLGHDGMXVWPHQWY KHQDGMXVWPHQWW IDRUHIBHKIQG PG HR W R IE NWOHH U °
PRGLILFDWLRQV 'LVDEOHWKLVRSWERQ/WRWHWIS WKHVHOHFWLRQDO

. JLQH FRQWUROV (QDEOLQJ)LQH FRQWWWR O B XNV RV KR ®WHIRWG KB VLQ JO H
DGMXVWV WR JLYHWKHVPDOOHVW FKD @} BROWLERGIH RPIS DI A IS DQR MAKBIU
VXEVWDQWLDO $OWHUQDWLYHO\ SOHWXWDQSG)KRE G REW ERW O NH\ ZKL

: BHVHW 7KHS5HVHW EXWWRQ XQGHU WKH 2PW®& Bl (RRUH. WLHQORE @ X R HQ ID@FARY D
UHVWRUHG

&2/285$'-8670(17

2FFDVLRQDOO\NZKHQ XVLQJ GLIITHUHQW BADXWUAKHW RJ MWKKIRADWIK H(/ ('l PD\ KDYH D
GLITHUHQWO\ RUWKHIL[WXUHYV P D\&IDEYUHDWNOLLR @ W GRA\RSALR MHUFCIWMKFV PHQW R 11 H!
FRUUHFWLRQ WR TXLFNO\PDWFK IL[W XUHWYHEWAKDFRSHRXUUW R K EYUH W Q HV V H

1IRWH6&$DGMXVWPHQWY GR QRW RYHUZULWGOIIHHIUDWLG DM [26R$H FROR X |
ILIWXUH EDVHG DGMXVWPHQW DQG 26&% XBlO XMNVXOUUH VKLR/ DIMMWKK 19

DGMXVWPHQWY WUDYHO ZLWK WKH SDQE OV WUKH PWHGI VI D H/GR I|IUI FOP/ (L 7\B X |
LQDGLITHUHQW RUGHU WKH 26&$ DG M X HAGPHZQ WWWROUH FRHUXG ZLWK WK




7TRDGMXVW FRORXUIRUVHOHFWHG PR @XRUHSUNWYOHFWW KIH WRKE@XEHIBRVY ) R
JLIWXUHLFRQRQWKHZ26&3 WRROEDU

JLIXUH "FRQV IRUVHOHFWLQJPBGXYUMWRH QW VRQUM KHRDROSUNMR ROED U

7TKHIROORZLQJILIXUHV VKRZ D VHOHFW URIY &H FIWWYXHIBIY RU PRGXOH

YLIXUH 7KHFDQYDV VKRZLQJ PR G XROMRXHOHFMMN\R FPHRBM IR U &



JLIXUH 7TKHFDQYDV LQ IL[WXUH VHDHAW WM \R RHRW H IRU &ROR X

2QFHPRGXOHV RUILIWXUHV FRORXU FRRUURXWEBRKRQXALVWPOAWSID@ HOKY VKR ZQ
FDQEHDGMXVWHG

3UHVV KROG WKH VKRUWFXW NH\ DQG X \DHDIGD RIRIQWIR Q FWK IHRXE ZLOVGK GARKZHD D U
LQFUHDVHDQG GHFUHDVH YDOXHYV

&OLFNDQG GUDJZLWK WKHPRXVHRYHUWKHWKXPEZKHHO
+RYHUWKHPRXVHSRLQWHURYHU WKH W KXPERZKRIG O DIQKHOVH W KH PR X

7TKHVKRUWFXWYV ZLOO RQO\DIIHFW WBKB FRORKW RG AR Y RKH BRI@GIRMIQJ VHW W

ODVWHU &RORXU DIIHFWYV DOO FRI6KRUWFXW .H

IXPLQDQFH
5HG *DLQ

*UHHQ *DLQ
% OXH*DLQ

6HOHFWHG &RORXU ZKLWH 6KRUWFXW .H\
/XPLQDQFH 4
5HG *DLQ :
*UHHQ *DLQ (
%WOXH*DLQ 5

+ X H 4
6DWXUDWLRQ :
IXPLQDQFH (




JLIXUH <HOORZ $GMXVWPHQWYV

: tLGHDGMXVWPHQWY :KHQ DGMXVWPHQ®MVIDRUHIBHKIOG DG HR WE ENWOH U °
PRGLILFDWLRQV 'LVDEOHWKLV RSWERQ/WRWHHWS WKHVHOHFWLRQDO

JLQH FRQWUROV (QDEOLQJ)LQH FRQW\W\WR O B XQWW RN KR ® WHIRWY KB VILQ J O H
DGMXVWV WR JLYHWKHVPDOOHVW FKD @} BROWLERGIH RPIS DI A & DOR MAKBIU
VXEVWDQWLDO $OWHUQDWLYHO\ SOHWXWDQSG)KRE G REW ERWO NH\ ZKL

z



JLIXUH 7KH &RORXU $GMXVWPHQWCSFDXQUHO VKRZLQJODVWHU &R

: SHVHW -1 QHHGHG WKHPRGLILFDWLRQWVQ EGEXHMKIHMDE® & BKUIDAHOMIAFW HG
WKHUHVHW EXWWRQ 7RGHOHWHDOO WHEHRRWHEFREXBRAYV GRGN W\R KVHKI-
6HOHFWHG ORGXOHVRSWLRQ ORFDWHG EAOREIAOWKH DGMXVWPHQWY WKXP

&21)-50-1*26&$b6(77-1*6

$IWHU VHDPV IL[WXUHV RUPRGXOHYV K® YROE A N QVRKRIQR X @ RULEMARMHV KH WR'S C
WR FRQILUPDQG VWRUH WKH26&$% VHWW FZQOD RIOQFHNQ QDWW R B &EHIBGMDRWW P HQ W
VHVVLRQ &OLFNLQJHLWKHUEXWWRQBHEWXUQV WKH XVHUWR FDQYDV'Y

YLIXUH &RQILUPLQJRUFDQFHOLQJ26&$% FKDQJHV



&23<-1*$1"'3%$67-1*26&$6(77-1*6

&RS\ 26&$ VHWWLQJVFDQ RQO\ EH FRSLHGSMRBE DVRIPOROBGIVP RSKHOPRE XOHV LV Q
VXSSRUWHG -Q26&$PRGH VHOHFW DNDQGOMH PRIG WO SN JKY$ FRQR XU VHW W L

3DVWH 6HWWLQJVFDQ EHSDVWHG WR VRROWHDRBURXVYWA\LSOH PRGXOHV V

6HOHFW PXOWLSOHPRGXOHV E\KROGLQJ &WUO
2QFHVHOHFWLRQLVFRPSOHWH ULIXMRBAOHWVRQH RI WKHVHOHFWH
&OLFN 3DVWH 26&%$ FRORXU VHWWLQJVORVCHGBHORW R S IFHRGWKDOIXHV W R

:KHQ SDVWLQJ26&$ VHWWLQJVY DOO WIOHEZERS ARDBRXWWH® WI6Q $WHID® DGMXVW
DITHFWHG

—1 XVLQJ 7HVVHUD 5HPRWH LW LV SRVVMEWHQUR FIRFSP REES$ FRRRKMRU WR DQRYV
SURFHVVRU FRS\WKH26&$ FRORXU VHWRQIQHRMDHGS | § PNV YWUHHW K IOPMWKRI R 6 & $ Z L C
SURFHVVRU
-03257-1*%$1"' (;3257-1*26&%b6(77-1*6
(ISRUW
-Q26&$PRGH VHOHFW DVLQJOHIL[WXUHDQG ULJKW FOLFN LW
BHOHFW ([SRUW 26&$ FRORXU VHWWLQJV
6HOHFW D ORFDWLRQ WR H[SRUW WK B8 @/XW B RH R X86DGCMKXR WIPHQ WD\QZ L O O E
ILOH
~-PSRUW

6HOHFW WKHWDUJHW PRGXOHV RQ WHWWRIP D RE DLG KWHRIBIICAW SURF
6HOHFW -PSRUW 26&%$ FRORXU VHWWLQJV

6HOHFW WKH SUHYLRXVO\ HISRUWH® WY HAL QOHEHRIHDGQJIDE M XYWWR LOH D Q (
VHOHFWHG PRGXOHYV

$VZLWKFRS\DQG SDVWH FRORXU VHWWlY®UZ LIRRWMNWHRF RERXUGEHUO K| ZKLFK
XVHG 26&$ VHDPDGMXVWPHQWY DUHQRW DIIHFWHG

268&%$D.(<%2$5'b6+257&876
*HQHUDO 26&$ 6KRUWFXWYV

)XQFWLRQ BKRUWFXW .H\
6HDP VHOHFWLRQ PRGH ) )

ORGXOH&RORXUSGMXVWPHQW )
JLIWXUH &RORXU $GMXVWPHQW )
"CLVSOD\ ZKLWH $
"CLVSOD\5HG 6
"LVSOD\ *UHHQ

'LVSOD\ % OXH )

'LVSOD\ &\DQ *

'LVSOD\ODJHQWD +

'LVSOD\<HOORZ -

'LVSOD\9LGHR 7DE
&KDQJH'LVSOD\ &RORXUIRUZDUGYV 6SDFH

&KDQJH'LVSOD\ &RORXU EDFNZDUGY&WUO 6SDFH

26&$b&RORXU $QG /IXPLQDQFH $GMXVWPHQWYV

YXQFWLRQ BKRUWFXW . H\
/XPLQDQFH $SGMXVWPHQW
5HG *DLQ

*UHHQ *DLOQ

%OXH*DLQ




JXQFWLRQ
-QFUHDVH GHFUHDVH SDUDPHWHU

6KRUWFEFXW .H\
&OLFN 6FUROO :KHHO

+XH

6DWXUDWLRQ

4

TXPLQDQFH

(

'"HFUHDVH SDUDPHWHU

-QFUHDVH SDUDPHWHU

JLOQHSGMXVWPHQW

&WUO SDUDPHWHU VK

:KLWH $GMXVWPHQW

SHG

YXQFWLRQ
/XPLQDQFH $SGMXVWPHQW

6KRUWEFEXW .H\

5HG *DLQ

*UHHQ *DLQ

% OXH*DLQ

RUWFXW

*UHHQ %OXH &\DQ ODJHQWD $QG <HOORZ $GMXVWPHQW

YXQFWLRQ

6KRUWFXW .H\

*UHHQ *DLQ

5HG *DLQ 7]

%OXH*DLQ (




&+$37(5 1(7:25.

1(7:25. /2%

7TKH1IHWZRUN 3URSHUW\ (GLWRU GLVSOK\VHVKH QB WXWINXWRDIGHRIQHDW HU W K|
WKHIXUWKHUWKHJUHHQ EDUILOOV TKH QU RERHWHVIRQURZXW S X WVOVHRD HlJ ORD G HC
WKHEDUZLOOWXUQ UHG FRQVLGHU PRWMRU LG WHRUWHDANM RVEK\WW IQOHHWRZRW B ELW G

HKHQ FKDQJLQJIL[WXUHV EHWZHHQ SR UWW HG DEK\W R © DW HRD-O DV WRIK|
FHVVRU ZLOO UHDG WKH 0$& DG G U N VVOMREV K LD\ N BDRRLAIWH WKH I L[W

I1RW
SUR
RQ O LNV XWRISRORQ\SDIJHRU PRUH LQIRUPDWLRQ

- QWKHH[DPSOHLPDJHEHORZ WKH V\VW HRI QRO-GSMKRFAHANVIYR BY QUWMARUN ORDG
OHWWHUV $DQG % FRUUHVSRQG WR HDF K KtHb@ R WWRRU NVERIDSA RAHN B RK) HW KH U C

;" XQLW LVDOVR GLVSOD\HG

JLIXUH IHWZRUN SURSHUW\HGLWRU RQLMYV ¥ RQD 6l;F WHRWIRQWKH SURFHVVRUV *bSRUWYV

GHR XWSEWSDFIRQ\SDIJHRU PRUH LQIRUPDWLRQ DERXW WKH SRUW ORDG




1(7:25. %—7 '(37+

JLIXUH 7TKH1IHWZRUN %LW '"HSWK GURS GRZQ PHQX

IHWZRUN ELW GHSWK UHIHUV WR WKH E LMWH&RH-PE K XONDX\KH. G KSYDLFANHHRAMA DM .Q G V
FROQQHFWHG IL[WXUHYV

JURQW VLGH SURFHVVLQJLVDOZD\V WARDRGELW B@SMWXD WHGFNWRVIHYI ELW Gt
ELWDQGLVDOVR XQUHODWHG WR 1HWZRUN ELW GHSWK

%\ GHIDXOW QHWZRUNELW GHSWK LV BLMWRKRBHYHUMNF 5@ &M FKQRBHW GHS W k
LQFUHDVHG SL[HO FDSDFLW\ DW WKH F&NVW RIQ WKHHVIROOUFLHMY K IH\S FIQ DOVR DI |
DGMXVWPHQW RI SDUDPHWHUV VXFK DV 50%W UDV® HFKIHQW\QERVNDBDIGWRBHSWK V
HTXDO RUEHWWHU WKDQ WKHLQSXW VREUEM EE WAGHIG®/ & —) RW HFLMS O H

*(1/28&. 6(77-1*%6

JLIXUH *HQORFNG6HWWLQJV RQ WKH 1HWZRUN SURSHUW\HGLWR

~17(51$/
TKHLQWHUQDO VHWWLQJDOORZV DQ BR HWWD\ORFOUUWHRWHRMUNUDW PR | R U WKW R ISV
H

—UUHVSHFWLYHRIWKHLQSXW VRXUFHLOD PKWRRKBWULIRHD®WR FRVBRIQYDWH ZKH
IUDPHUDWHDQGWKHLQWHUQDO UHIUHVK UDWHV DUH GLITHUHQW

5()(5(1&( -1

7HVVHUD O DQG6; SURFHVVRUV FDQ V\®RKGAWSDQMWB W IHLHMK VAR DR H[W HU QD C
OHYHO UHIHUHQFH 7KH SURFHVVRU ZD\W 8 DRYWRRPOUWE HRVDWIOD WRPFS B QW PDW FK W
WKHH[WHUQDO UHIHUHQFH 7KH H[W HQ®MX U H I HUMAQHFIHDFDURFOVR EH DLW K D VR

/28&.—-1* 72 9-'(2-13876

7THVVHUD SURFHVVRUV FDQ ORFN W KH QU WHRPDUHMK U BIWHWME R MAKWHRIQFRRILQ S XW V
ZLOODXWRPDWLFDOO\FRPSHQVDWH IRW KR XUBPHW¥W KBW RBRUFRIW IR DUHFK UD W



I1RWHKHVHOHFWHG JHQORFN IUDPH UDW H DA HWVF\NM ¥ DVROKVESESMY FS RMVAVR | HD F
2AWSEIWSDFRSDIJHRU PRUHLQIRUPDWLRQ

- WKHIUDPHUDWHRIWKHYLGHR LQSXKN BKHWKMWWRWLW K I WHIHQBIQ D QRWKH!
EL OHYHORUWUL OHYHO VIQF WKHRURPWWVER U Z WXMH B VR KXE VIKHIRD GURSSLC
FULWLFDO VIQFKURQLVDWLRQ EHW ZHKIM)ZFR R UPRIWH BH VPRV RKRXWG PDW F |
UHIHUHQFHG IUDPHUDWH

$'"'—-7-21%/9-"(2 '(/$<

YLIXUH 1HWZRUN SURSHUW\ HGLWWRE GHMWWLQJDGGLWLRQDO Y
$GGLWLRQDOYLGHR GHOD\DOORZV WHKHMREXWS XVMRUHJDAMK W R IE\HBEOH@ROAY 7HV V
SURFHVVRUV WR PDWFK WKH ODWHQF\ %HHPYH E\W R B LROW B H B KB\LYRSOOIDD VMY U
PRUHLQIRUPDWLRQ




&+$37(5 /-9( &21752/

JLIXUH /LYH&RQWURO SLSHOLQH WLOH

/ILYH&RQWURODOORZV XVHUVWR FRQWGRR DQG 8R GILW WVRIQHSFORUDAPXWY MU V
UHPRWHO\ XVLQIJWKHLQGXVWU\VWDQGRWE& FiRO¥ RN XM WORIWAKH T WUV HUD
DYDLODEOHIRU:LQGRZVDQGODF 26

JLYH&RQWURO FDQ SURYLGH IOH[LEOW AR QWDRQ @I MWIRH KNAL\DH DD W\ MD G HU G H\
FRQWUROOLQJDVLQJOH SDUDPHW HUX SAMRDAFRIRW U R B O HQ D PXSAMRESIOMRBUYV /LY H
XVHG WR LQWHJUDWH SURFHVVRUV LQGVRURLIGH FHRIAWLR & ¥ RVQWHPR W R H[W
DVDGMXVWLQJSDQHO EULJKWQHVVLQRXWGRRUHQYLURQPHQWYV

3DUDPHWHUV FDQ EHFRQWUROOHG GVSRRVEAX R R VOKFAKD YQB®HN RRWWDH XHV FI
LQWR SUHVHWY DQG UHFDOOHG XVLQJ/LYH &RQWURO

7TKHIROORZLQJWHUPVY ZLOO KHOS XV WRR@MWWR DWXQ¥FMH ROAMWHPY OLYH

RIW
&RQ

JLIXUH /ILYH&RQWURO SURSHUW\HGLWRU

SURFHVVRU3DUDPHWHU $Q\ SDUDPHW HY R FMRIQFWSURRFGIVGY R UMWMKDWH RR QW UR

&RQWURO 3URILOH $FRQWURO SURILO$E XFRICWRIR® ; FROW D HQNVRUWDIRUPDW LR
SDUDPHWHUV DQG DVVLJQDEOH LWHPV WKDQYIJFWREM BERQWUROGHE IZHOHID QG P
FKDQQHOV $&RQWURO 3URILOH LV QR W WHIT X & RIDGVAKRHIDDSOS @LIAD KWH. R

URWRFRO 'HQRWHV WKH SURWRFRO ZRWKHE BRERQY XKUY G/WRVFRIDOMIR'0; Y LI
;/I5LQSXW $UW 1HWRUVS$&1L YLD WKHWHKWZRUWHIRRIRFWURQ SBRWRFRO ZKL
RIPXOWLSOH SURFHVVRUVIURP WKH QHVVHUD &RQWURO DSSOLFDWLR

(1$%/-1* /-9( &21752/

JLYHFRQWURO FDQEHHQDEOHG E\ GRWEOH R0 HRNLEXILWQK HUSRB WHXIHSHI R SHUW \
SLSHOLQHWLOHGLVSOD\VWKHDFW LOH E ¥\ NVROHEQ Z&AY WQPEGERG WWR SDUD
LQDVHOHFWHG FRQWURO SURILOH ZLRI® U@ FRP IWMKH ;D OU W G HIW RHIG/BEWVLIQL
FRQWUROLV GLVDEOHG WKH SDUDPHWNUE\2RB tBHVWEXURWHR WEBY BEQRHEVHG



LIQDO LV ORVW FKDQZHZ MK UHPH &R QRVUUIROO R
EOHG

o<

7TKH/LYH&RQWURO SLSHOLQHWLOHWQ@®WIHDWHY WKH VL[GLITHUHQW V

3LSHOLQH6WDWXV "HVFULSWLRQ
7KH 21 1OLQH WLOH DSSHDUV LQ 7HVVHUTKENPRWH |
LQGLFDWHV WKDW WKHUH LV QR SURFHRVWH U FRQC
2110LQH RITOLQH 7KLV LVWKHRQO\WLOH | ROQX&RY OLQH
FRQWURO SURWRFRO KDV EHHQ VHO HFQWHIGOD Q G 7.
WKH SURMHFW LV FRQQHFWHG WR D SURFHNVVRU
_ RWRFRO KDV QRW EHHQ VHOHFWEHD|LW ZLO
3URWRFRO QRW VG DRPIFS GHIDXOW VHWWLQJIRUD QHZ|RQOLQ

:KHQ D SURWRFROLVVHOHFWHG EXWDYDO®
GHWHFWHG WKHDFWLYHOLJKW ZLOO EHCD
U

RFRO VHOHH H
HPDLQLQUHG OHWWHUYV

LYLQJD YDO

"KHQ D SURWRFRO LV VH G WKHVDWOLBP LV F

H
L'0, - UH, LV EH FHLYHG LW 4L0O0O VK
vHOH N HE I FHL Y SR N /

WWHUV EXW WKHDFM/ LY

OHFWH
LQJUH

SDUDPHWHUV ZLOOEHUHVSRQGLQJ WR WK
VLIQDO EHFDXVHOLYHFRQWUROLY QRW H§

/ILYH &RQWURO (Q
UHFHLYLQJYDOL

:KHQ D SURWRFRO LV VHOHFWHG EXW D YD(
GHWHFWHG WKHDFWLYHOLJKW ZLOO EGIQ

WKHODVW YDOLG VLIQDO UHFHLYHG RRUQWH
ZDVHQDEOHG

DLG LQ S
1EXW V

UHPDLQLQ UHG OHWWHUV 7KH FRQWWR®®HE& VOL

UHR'GB - Y

'KHQD SURWRFRO LV VHOHFWHG WKH VDWOABP LV
0 '0: VLJQDO LVEHLQJUHFHLYHG LW ZLOO VK
{JLHYFHHglL_s(S(\SVJUDR\?D(gQ%bgg‘%[gimHHQ OHWWHUV DQG WKH DFWIMAROL JK W
I UVLQFOXGHG LQWKH VHOBBWEH|G OLYH

UHVSRQGLQJWR'0;

3$5$0(7(5 -1'-&$7256

‘KHQ /LYH&RQWUROLVHQDEOHG WKHG® RQWIIRID ®HGHSDGOW W W WRLW K HL U * 8
ZLOO GLVSOD\WKHLU FXUUHQW Y DO X HEXO KDOLRW E ¥ H EREWWRG PG KXV D E O



JLIXUH &RQWURO SURILOH FRQIEWAWYHMG ZLWK /LYH &RQWURO D

LVDEOHG WKHGRW QH[W WRWXM VRRAVRIRE MNHCHSZKU DWPHH BVRHIUG H U
IR

"KHQ LWLV G
UPDQXDODGMXVWPHQWYV

EHHQDEOHG

JLIXUH &RQWURO SURILOHFRQILYVPE®MGEH O QG /LYH &RQWURO G

&21752/ 352)—/(6

7THVVHUD 3URFHVVRUV FRQWDLQ D VHOMNMFIWL R QLRIXFARSDNVUDRE WHRIM.CRHV'0; $UW
PRGHV RQO\ 7KHGHIDXOW SURILOHYV FRYMURPRR/GL X\WVIHOF® F BIN DRVSMWQHRZ FXVWRP

SURILOHVDUHDOVRDYDLODEOH
7TKHGHIDXOW FRQWURO SURILOHVFRQWDLQHG DUH



5¥% *URXS

JLIXUH /ILYH&RQWURO SURSHUWRIDGIWMRIO & RESAR\QQYJI &RQW

&RQWURO 3UF3DUDPHWHUYV

&KDQQHOV WRWDO LIIXOO\DVVLIQHG
[*URXS DVVLIJQDEOH VHWV RI 5HG *UHHQ %OXH

&RORXU

&KDQQHOVWRWDOLITXOO\DVVLJQHG
[*OREDO FRQWURO RI5HG *UHHQ %OXHDQG-QWHQVLW
[*URXS DVVLJQDEOH VHWV RI5HG *UHHLRD %RXN DRG\- Q

\*DLQ
NHQVL\V

&RORXU

&KDQQHOV WRWDO LIIXOO\DVVLIQHG
[ * OREDO FRQWURO RI5HG *UHHQ %OXHDQG -QWHQVLW
[*URXS DVVLIJQDEOH VHWV RI 5HG *UHBDQQ%»BRVNVMER® ¥V

\*DLQ
DWHQV

*URXSV

&KDQQHOVWRWDOLIITXOO\DVVLIQHG

[$VVLIJQDEOHVHWV RI JURXS SRVLW L R HRQU HIWHIDICR4
*DLQ FRQWUROV

QDAQHEQS

~QSXW &RQW

FKDOQQHOVWRWDOLITXOO\DVVLJQHG
[*OREDO FRQWURORI5HG *UHHQ %OXHDQG-QWHQVLW
[$VVLIQDEOH FRQWUROV RI —QSXW &ROBRXU PDQDJHPHQ
[ 7HVW SDWWHUQ WULJJHU FKDQQHO

[JUHH]H WULJJHU FKDQQHO

[ %ODFNRXW WULJJHU FKDQQHO

[3UHVHW DFWLYDWLRQ FKDQQHO WR WEQ BISHUHVSHW R

\*DLQ
W SDUL

XVHU G

~QSXW &RQWUYROV

FKDQQHOV WRWDOLIIXOO\DVVLIJQHG
[ $VVLIQDEOHFRQWUROV RI -QSXW &ROBRKXU PDQDJHPHQ

W SDUL

SUHVHW $FWL

&KDQQHO

[« KDQQHO WR WULJJHU XS WR XVHU GHILQDEOH SUHV

HWYV

OTUTo

RPHRIWKHVHWYV RI SDUDPHWHUWWEKDWWIDONHDX\SHEKE B YSBRRH-DUH FRPFP
KDQ SURILOHLWLYV SRVVLEOHAMKFRKFWHRWHGOOW OHBWRULEBMV7KHVH
QVWDOODWLRQ SDWKa?7HVVHUD 5SHPRWH ;;;



$66—-*1 &21752/6 72 $*5283 25 -1387

6RPH &RQWURO 3URILOHV FRQWDLQ PX®%W RIHNRHON WWRIDW RDXOORUZ X EHXIV WR D\
FRQWUROVWRDVLQJOHJURXS RIITIHRWXWHY RULQSXW '9- b6'-Db

7KLV FRQWUROLVLQWKHIRUPRIDGURS IGRRZRPHQKORBRERFR V:KWQOQ WHZ SUR
VHOHFWHG DOO XVHUDVVLJQDEOH V NW MIZLHOG JKIIRYKHS WRKUH LAOGHWHK®I G- DIVRHLR | LQ S X
DVVLIJQHG YLGHR LQSXW

)25)—:;785( *52836

&OLFNLQIJRQ WKLV OHJIJHQG ZLOO UHY HDDOD@WRS. CREZQHHQW XKRZURXSY FUHD
SURMHFW ILOH 30HDVHQRWH LI QR IDMWWHA HVIKHRRBYXRYCIEVWWOQ WHH. RQH EXW
JURXSVDUHFUHDWHG WKH\ZLOO DSSHWDURIQ WKHRUGHURI XVHU FUHD

IRWHWLVLPSRUWDQW WR UHPHPEHU WKDW D JURMXBEFD@HEH FIRPSRVHG R

JLIXUH &RQILIXULQJJURXS SURILOHFRQWURO



JLIXUH &RQILIXULQJ)L[WXUH*URXSV

~QWKHLOOXVWUDWLRQDERYH WK HRSSR MHFWXLVHRIOPOEHNV V L P\@ XIWDH BW FUHH Q
FKDQQHOV DQG SDUDPHWHUV WKDW DU K FWRQWWRWOLSEQA HF B QW KIHRIOUG ;Y L FH

)25 -1387 &21752/

-QVRPHSURILOHY WKHOHJHQG ZLOO UMWNXKHID(CLG BR RQ SXRAZ QHPHKPW RRIQ 8VLQJ
WKHSDUDPHWHUV FDQEHDVVLIQHGWRDQ\EDQN RI FKDQQHOV

JLIXUH &RQILIXULQJVHOHFWHG LQSXW SDUDPHWHUV



0-1-080%$1'0%,-0809%/8(6
0

LQLPXP DQG PD[LPXP YDOXHV FRQW DL QHG D WKXR QW R QWWHRWY WERILDQJIH RI YL
DFKLHYDEOH ZKHQ FRQWUROOHG ZLWK GLDB ERGW P RW HGKEHMWDZHDHPHW KH PLQL
PD[LPXP YDOXHV ZLWK WKH '0; FKDQQHO XPHME MNUREFR Q W \UIREDOW IGHESIDVZIH H Q W K F

7KLV LV XVHIXOLQ VLWXDWLRQV ZKHUHKRY H VW ARSRKIW R WWYRDOXHMWRWE SDUDF
HI[DPSOH ZRXOG EHOLPLWLQIJWKH-QWRIQUHWHODN. QIROQBGVWRAHYYRHWWR D EU
WKDW LV XQGHVLUDEOH

"()$8/7 9%5/8(6

'KHQ ZRUNLQJ ZLWK SDUDPHWHUYV VXFK DMJRURXW SR YU LW HR® EROHG M KH ORFDW
RULHOQWDWLRQRIWKHDVVLIQHG JUR X SKRHQGW KIHXFDA 9 B ¥ WA B @ HFIRPUHWP DQG
YDOXHVZLOOEHDSSOLHGIURPWKHLQLWLDO SRVLWLRQRQWKHFDQYD

-l OLYHFRQWUROLV GLVDEOHG DQG WKW PN ¥DIQHG/JBRHQ UWPHRYIHEORQJ OLYH
SRVLWLRQRIWKHJURXS ZLOO EHFRPH WRHRXYA DRCGW B R\PXW LYRO® XHKWHZPLOO EH L
I[URP WKHUH

BWRUHG SUHVHWY WKDW SODFH WKH JURS/LKDR@RIP\RMWHLR R B G MW KHHUFFDIWV S R
FRQVLVWHQW SRVLWLRQLQJLQ OLY H §R QMAMLRRIDMR L J ERIX SW R MVERLPYRIYAR Q W L
KDV EHJXQ

/JRENLQJDVLQJOHSDUDPHWHURQ WKH LWQRFERWR B MR PXYPDYE EDYIHAXW Y DO X|
VDPH YDOXH ZLOO SUHYHQW OLYH FRQWHRJKUR N \WKIOQIR DLIQV KELKWDREXIBIY WR EH |
SDUDPHWHUV ZLWKLQ WKH OLYHFRQWURO SURILOH



'0; &21752/

&21)-*85-1* 7+( 352&(6625 )25 '0; &21752/
&RQQHFW D VRXUFHRI'0; WRWKHRSWRWRODWHG :/5 SLQLQ
*RWRWKH/LYH&RQWURO SLSHOLQH W&REWQR ¥ BORWWEFRQ GRRYBRZQ P

(QWHUD 6WDUW $GGUHVV IRU WKH SURIF®IO ¥RU UHMSERW BIW W8 & GUKHV'Y ; DG C
I[LUVW SDUDPHWHU LQ WKHVHOHFWHG &RQWURO 3URILOH

(QDEOH/LYH &RQWURO E\GRXEOH FODEHQLQHWKB HLR B BQ QEOLR)XI SURP WK

-1'"0; LVGHWHFWHG WKH/LYH &RQW URDVER \WQGRLF 2 MWCHOWDH D WWD X/R XWHFH R1 /LY H
GHWHFWHGDQG WKDW /LYH&RQWUROLVHQDEOHG



('0; &21752/

&21)-*85-1* 7+( 352& (6625 )25 ('0; &21752/
%RWK $UW 1HWDQG V$&1 6WUHDPLQJ$&GDND ( DUHVXSSRUWH

&RQQHFW DQ H'0; VRXUFHWR WKH 1HW SRN\8RQHOK HISW R A H\G\LRIB FVEO\ RU
*RWRWKH/LYH&RQWURO SLSHOLQ H$& IL OBFOROVE KHH ORIG W B R @ 3LHRWREFR O G |
PHQX

(QVXUHWKDW WKH SURFHVVRULV LQ D ID'Q GFERMESHVD QMK L3 BBG BHFKDQ J
6HWWLQJ 3URFHOWRHRHAQREQ SDJHRUPRUH LQIRUPDWLRQ

(QWHUD 6WDUW $GGUHVV DQG XQLYHWMHUWR \$ &/EBHRWRFAH/Y RRUUKINVGER QG -
DGGUHVVRIWKHILUVW SDUDPHWHU LQHRMXHGVW K H K\ HEGHRVHNZU RO SUHRM H U |
H'0O; XQLYHUVH WKH SURFHVVRU ZLOO OLVWHQ WR

(QDEOH/LYH &RQWURO E\ GRXEOH FODEHQLQHWKB HLR B BQ QEOLR)XI SURP WK

-l WKHH'0; VLIQDOLVGHWHFWHG WKHIKWHXSRQWHR & RX\WQ W REDINI® & RDW D VR
&RQWURO KDVEHHQ GHWHFWHG DQG WKDW /LYH&RQWUROLVHQDEOHG

IRWHKHQ FRQQHFWLQJPXOWLSOH
UHFRPPHQGHG WR PDQDJH VLJQDO
DVDWKURXJK SRUW WR GDLV\ FKD

SUR FHVV RHWQMRVD/RXQUIFHH|'W ; LR’Y HU (W
GLVWKIHEXWKBRQ XVWXIWLKW  FKHARQO S
LQHG SURFHVVRUV

IRWHKHQ VHWWLQJ XS $UW 1HW WKH XQLYHWWHERW FTHRF HUDVE K IRE MKVIRQ




7(66(5% &21752/

JLIXUH &RQWURODSSOLFDWLRQ *8”

'RZQORDG DQG LQVWDOO WKH 7HVVHUDRRRIVIRROODF FRIPFIXWWHRWD RQ D
5XQ WKHDSSOLFDWLRQ DQG VHOHFWI WKHH I WHRE® HWY IOH) @UIRSVZRE® — QW HU
&RQQHFW WKHFRPSXWHUWR WKH 1HW SFSIDW RQ WKW B HE BHV\HFEW O EPE Y L
*RWRWKH/LYH&RQWURO SURSHUW)\ HRMWRROD Q 8 K/ WEH /R DNWYRIQ BLEGR W R
PHQX

&KRRVHD FKDQQHO QXPEHUDQG VHW WKLVRQ BRS/&KLWERW IR Q\CHUDERB /LY
SURSHUW\ HGLWRU

7KH FKDQQHO QXPEHU LV XVHG WR GHW H UFR.QW ZR OPKHSUR ZHKV ¥R L'Q DWID Q F

7THVVHUD &RQWURO DSSOLFDWLRQ % \QXFREHWRQ P WKW VIOPH F KR RHMMR UV
FRQWUROOHG VLPXOWDQHRXVO\ | UR PVIHVDEIFOHW QR &/ D § & & IRA DMKLIHRTH V

JLIXUH 6HOHFWLQJWKH7HVVHUD FRQWURO SURWRFRO

(QDEOH/LYH &RQWURO E\GRXEOH FDERAOQLQHWKB HLRH B QEOLRXAI SURP WK
SURSHUW\HGLWRU

~IWKHFRPSXWHU UXQQLQJ 7HVVH U D I&RHERROUR/GSEXWWHW R & G L O 1 L J K W
LQGLFDWHWKDW DVRXUFHRI/LYH &R QW D R0 KYDH ERIGIY (GRIQVLIHVF MHIEEDGIG W



&+$37(5 352& (6625 6(77—-1*6

$FFHVV VHWWLQJVIURP WKHPHQX RQ WKHPRHQW &F WHHD3URMHFW 0DQDJ

JLIXUH SURMHFW ODQDJHPHQW RPUWHKHHQOWHW RPHW X HWWLQJV IU

-IDSURMHFW LVRSHQ FKRRVHOHWWLQBWDURPRWRMARWGBY BHR® R1 WK

352& (6625

JLIXUH B3URFHVVRUGHWWLQJV PHQX



\ FKDQJHV DSSOLHG WKHFRPPLWEWRWRQHWHKEV|WR EH FOLI
DWLRQV

—(17-)-&%$7-21

7KH QDPHRI WKH SURFHVVRU FDQ EH FKDQJHG RRQWDKH B/ULREWVR RW RHEZRW HO\
ZKHQ EXLOGLQJD V\VWHP WKDW XVHV PXQWH S ORIBQYRFEH YV BUHY L OHBR W KH SURF
GLVSOD\ LWV VHULDO QXPEHU LQ WKH.'QVFRYHUBG B P RWHIVIVRE V@ WAKM 5HPRW H
EDU IRUUHFRJQLWLRQ ZKHQ XVLQJ VHMHULDIHPRWHD Q FHV RI WKH 7HV

1(7:25.

7TKHGHIDXOW -3 DGGUHVV RID 7HVVHUD ZURAKKHVYXYRYNWYDVN R
7KHSURFHVVRUFDQEHDOWHUHG WR D FWRW R P VW IHVWDLCF BBV WVRU VRIA/D '+ &
7TKHJIJDWHZD\ILHOG DOORZVWKHDGGLW HRZRIUNQDIWHZOGUWNX VK DRMDAXWHU

JRUFRUUHFW FRPPXQLFDWLRQ ZLWKLQ BRQWHWZE& IRNUBH/P RMHOFRPREHWNUY GLI |
DGGUHVVHV ZLWKLQ WKHVDPH -3 UDQJH MKRRK®®G EHGHILQHGLQ HDFK G

*(1(5$/
$XWR/RDG3UHYLRXV 3URMHFW

KHQ WKHSURFHVVRULVVZLWFKHG RQUMHDLODIOMKLRNSWDROY X WEHRWDBHWWH QHZ R
MHFWV $OLVW RISURMHFW ILO BY WL OWHIESHERIG UILQRM K8 IR UGYHGRHPW HG Z L
FHVVRU ZLOO DXWRPDWLFDOO\O0OBBG WKHSUHYLRXVO\RSHQHG IL

UR
UR
RGLVDEOHWKH $XWR ORDG IHDWXUH3XQWHFW$XKMHRWLRPHG RBU BYSULRRMWHFW WR
GMXVWHG KHUH

O~N 0O

1RWHW LV SRVVLEOHWR FKDQJHWKHDXWRORBBWRNAOQYGRZQ WLPH WR L
VHFRQGV )RUXVLQJWKLVLQDOLYH VHWRX B\g MWRIQH VN WQWK RV I B R X H WX V
WKH SURFHVVRU ZLOO UHERRW VW U D LLIGMWZLQWKRP W@ HPAXQW G HQ PA SUR M HF W

.H\ERDUG /D\RXW

"LITHUHQW RSWLRQV FDQ EH VHOHFW HCGHW RVKDMWVEWKHEE W ZHBIQOND RBXPRDUG OD!

)LIXUH .H\ERDUG /D\RXW RSWLRQV

SHVROXWLRQ
'LVSOD\UHVROXWLRQVIRUWKHPRQLWRBW MRRQEHFWOHG WIKIH'OREFOD\B8- FDQ EH F
YDOXHLVVHWE\GHIDXOW WR UHDG W KHRDODWHAPWHHGAIRRQXWRBQ IURP WKH



IRWHKLVYRSWLRQ GRHVQ WDIIHFW WKH YL&EMHFEWS XW RURXWSXW RI WK

(QDEOH :DWFKGRJ

7TKHZDWFKGRJLVDKDUGZDUH OHYHO SUPRQRVS/NRFIDWYVRWHEEGILBR P RVKIHWWPRU YV D Q

WKHSURFHVVRUVWRSVUHVSRQGLQJ RBURMAKN RY HQWWWKI B FRPWEG K®B/RIJI LV GL
URFHVVRUZLOO UHPDLQ LQ WKLV VVWRMNWH X QRALIVCPIDW EN G B @ XIDIDEDQ KW AKERQ VHH I

S
RI'WKHLVVXH -WLVUHFRPPHQGHG WR B\H®HID WE WV RIBWHERRIQVBLEFDEOHG W I
SURFHVVRU XSWLPH

/-0-7('6(77-1%6 :-1'2:6

:KLOHLQWKH/RFDO8-DQG FRQQHFWHG WR PSS DROKHWYRW H/WK B INHREBWLRQV
7TKHUHDUHVLWXDWLRQV ZKHUHWKH VHWWLQJVY RSWLRQV PD\EHOLPLW

7THVVHUD 5HPRWH 2IIOLQH ORGH
'KHQ ZRUNLQJLQRIITOLQHPRGH WKHUH LW DQHGCX¥BICOPXREHU RI VHW

JLIXUH S3URFHVVRUVHWWLQJV ZKHOH ZRUNLQJLQ RIIOLQH PR

7THVVHUD 5HPRWH :KLOH 'LVFRQQHFWHG )URP 3URFHVVRU
KHQ XVLQJ 7HVVHUD 5SHPRWH ZLWKRXW FRQQHFWLQJWRD SURFHVVRU



JLIXUH BURFHVVRUVHWWLQJV ZKHY QRWXAR®Q HHW Y16 UWDR5 Bl BRIW H



6(&85-7<

$SDVVZRUG FDQEHDSSOLHGWR WKH SURFAINFRYV WRRAK RHLPBIRDFXWN R BR LD 7HV
DSSOLFDWLRQ WKH\ZLOO EH SURPSW HGW RV RW B Z WK BB VWXRWGL I 71HOHF W R U\
UHVWRUHG RULW FDQ EHUHPRYHG E\ UHKHWHQ@ERZ WKH SDVVZRUG LQ W

JLIXUH 6HFXULW\VHWWLQJV ZLWXX@QRVSDHWWERQG VHW WKH GHI

JLIXUH 6HWWLQJD SDVVZRUG



'$7($1 7-0(

$GDWHDQG WLPHFDQEHDSSOLHG WR W BIDXHBRPRH/XRHUWAOLRNERBDBKWR PDN
PRGLILFDWLRQV

JLIXUH 7HVVHUD 3URFHVVRU'DWHDQG 7LPH VHWWLQJV

IRWHKHGDWHDQG WLPHDUHDOVR XVHGLQORJILOHVDQG FYpvkK UHSRU




)—:785(/-%5$5<

TRZRUN ZLWKIL[WXUH SDFENV LW LV LPPRDWY DQINRWRRFEHGHRLQY/AHEB QS W K H

THUP "HVFULSWLRQ

) L[WXUH ILUP] ~QFOXGHGLQD WIG ILOH 6RIWZDUHHQXVIGH D QQ MAFP DLW KD &
ZLWK D SURFHVVRU
- HGLQD WIGILOH 6RIWZDUH QHARHELIR WKH G W KWW

yLIWXUH s HUVREE LI St UHRBHELLR q

L [WXUH SDFN WIS &RPSLODWLRQ RITL[WXUH ILUY ZROB LEFOSIGHOR 6 § MOHDY
SXEOLF IL[WXUHV WR WKH GDWH RI UHOHDVH

JLIWXUH OLEUDU\ *URXS RITL[WXUH SORNV LQVWDOOHG LQ D SURFHV

$00 SURFHVVRUILUPZDUH UHOHDVHW ERQX\UMHLKDW K HD &/DMKHH/ W LAHVR HW RH UHOH
XVLQIJWKHODWHVW SURFHVVRU ILUPZRUH VKO SPYW LRHDBRANMRBQOWQHO W\

&KHFN %YURPSWRQ 7HFKQRORJ\ V ZHE V IHWH IGR ILL WAKAHUDYS I\DW HMW P ZD U
KWWSV Z7ZZZ EURPSWROWHFK FRP VXSSRUW

~Q VLWXDWLRQV ZKHUHD QHZ IL[WXUH W\ EQI KRB HQ WY DLIOWERHRUHBG IRU DC
ILIWXUH %URPSWRQ PD\UHOHDVH D 7H\D\HH BB QMWW XQHBDWKH VSSDWHG OLVW |

7TKHOLVWRIILIWXUH SHUVRQDOLW LRIN®HE LAWWR WKH B U R FHHWUWR. R QVOGHWDLO+
/[LEUDU\

JLIXUH JLIWXUH/LEUDU\LQ SURFHVVRUVHWWLQJV

3$&. 35-25-7«<

TR XSGDWHIL[WXUH SDFNV FOLFNODQUWHPBERNRDGBENY GIWWHG BHQJ RUGHU
SULRULW\DW WKHWRSRIWKHOLVW 7iGHBULIRUILWK HDMHEHEFKG QLUIMGKENH SDFEN [
SDFNFRQWDLQLQJWKHVDPHIL[WXUH W\SH

—I DILIWXUHH[LVWV LQ PXOWLSOH SDFENW KE IGLHIHOEKN\OW SVKRYBHW VERBN KLJIJKHU
DQGWKHVDPHIL[WXUH ZLOODSSHDUJSBWN/RXW LQ ORZHU SULRULW\



JLIXUH $OO0 IL[WXUHILUPZDUH FRIQW VIKRH® ILQ D DI iV XUHDFIN V

7TKHQHZ SULRULW\ZLOO WDNHHITHFW. [WRHELDWRZDWURY MHOQHF@HBQG WKH SU
XSGDWHWKHILUPZDUH LQ WKH I L[W X U H\GZ3 AWK WHK\H HWH Q R W, UXIQW@ HE WW KH VST
YHUVLRQ

YLIXUH (UURUPHVVDJH QRWLILFBIW IL RIQVXKRI ¥ @ UKHX QWO FIWQ FRUUHFW ILUPZDUH YHUVLRQV



29(55-'( 35-25-7<

7KHSULRULW\RUGHUFDQEHRYHUULG@MHKQHWWRNWHOWHPZWOHB IURPXOUGLADHUHQW |
WKDQ WKHRQHZLWK WKHKLIJKHVW SUHRHYHEW\D B FKDVKHEEQRENWR YWH 8S RU 0
JLIWXUH SDFENVDW WKHWRS KDV SULRULW\RYHU SDFNV EHORZ

- QWKHIL[WXUHOLEUDU\ VHOHFW WAKSHUILLRW XW HEHHIGR Y REIMPRERIVLHG $W W k
SDJH WKHVRXUFH SDFNGURSGRZQ PHQ)XSDIFOIY VYRR IWVDOO WEHQMWWNHISHRFHVVR

JLIXUH 2YHUULGLQJ SULRULWWEWRHOHF VRILQD V 8EXBJIEIH S DIHW X UH

OHFW WKHIL[WXUH SDFN FRQW D L ZDQUHRDKHGANW EZ UGG EIH WXWR PDWLFD OO\ Vi
F

6H
SDFNIRUWKDW IL[WXUH



352-(&7 )-:;785(6

7TRGLVSOD\RQO\WKHIL[WXUHV EHLQJRKYHG [FEWHKNHB KR WHFW BR{DWGEN XQ XV H!

JLIXUH JLOWHULQJ WKH IL[W X WHXOHEUOUH GQVRLRVKQ QYW RHA F}{UUHQW SURMHFW

75$16)(55-1* 3$&.6

LIWXUHSDFNVFDQEHWUDQVIHUUHG KHWZHHRHONSREBWHR QRO XXNVAUW PSRUWF
H

GHOHWHG E\ VHOHFWLQJ5HVWRUH 'HIPKWW® DIDFEMOBQYEB ROVRMMROH 5HPRY
RSWLRQV

)
H
S

&OLFNWKH %DFNEXWWRQWR UHWXU@W®RGLUNSIADWXWKIDUBEYDVULRAKXKRFKDFK IL

SHUVRQDOLW\ LWV UHOHDVHVWDWXYJDLOWG WKH VRXUFH SDFN SURYLGL



$''-1*3$1'5(029-1*3%$&.6
7TRLPSRUWDOQHZILIWXUHSDFN FOLFN 0 DEHXDIHHF/D ANOHOODRG B W/ILARNQ$ZKGI UH W KH €
6HOHFW WKHILIWXUHSDFNDQG SUHVV REMRWR ORDG LW LQWR WKH SUR

YLIXUH $GGLQJID IL[WXUH SDFN
7TRUHPRYHDSDFN ILUVW VHOHFW LW IYRPMWKE©®HVW VMOIOHEHFOURRSWHE W KD W
ZLOO GHOHWH LW SHUPDQHQWO\ IURP WKURBRB FBQVFRI® WKFHDEFWLRR FRQ
5HPRYHDOO SDFNV ZLOO UHPRYH DOB $BBENWY Q ¢y &/\KIHQYWRIFHEN K UL [MKXWKKVHU Z L (

FRQILUP WKLYV DFWLRQ EHIRUHSURFHHGLQJ

% XLOW LQIL[WXUHILUPZDUH SDFNV FI5OEWRHMWRDKO\EVXRIAWUIRKIBQ\ XVHU L
DUHQRW LQFOXGHG



35()(5(1&(6

JLIXUH BUHIHUHQFHV PHQX

*(1(5$/

7TKHVWDWXV EDULVY ORFDWHG RQ WKH ERWVSR R R L ®/HWKHAMKRWVEDZYDING LQIF
ZKHUHWKHPRXVHFXUVRULY ORFDWHGHS8UWMLIFNHQ F WA\K P HRGXNVKLIRGHVQNKK ED U

JLIXUH 7TKHVWDWXV EDULVY ORFDWHGQWHVUKBIEERRWWRP RI WKH XV

&$19%6

7KLV VHFWLRQ FRQWDLQV VHW W L Q J VLW@RLQHA B [ZALXVKHWHOHWWH GDRF 0D O

6KRZ*ULG [([*ULG GRWVFDQEHVKRZQ RUKLGGHQ DW FRQYHQLHQFH

6Q0DS WR *U OOIL[WXUHVLQWR SHUIHFW DOLJGBHQ\G A LMXIOWK KK O BGQJWHRQL
'VSDFHIL[WXUHVHYHQO\RQ WKHFDQYDYV

60DS WR)L[3XOOTLIWXUHVLQWR SHUTHFW DOLJQRE 0 WALV FoW KBHOT W WH D il
DOLJQ IL[WXUHV HYHQO\RQ WKH FDQYDRDYRIBEQJRYHUODPSSLQ]J




6HOHFWLRQ ORGH

BHOHFWLRQ PRGHV DOWHU WKH EHK D YQLRKUD BR>XEUD ULI[VQX IDHWHROM & NQ RDV 9L H Z
BHOHFWLRQ ORGH QDYLJDWHWR 6HWWLQJV ! 3UHIHUHQFHV

-QVLGH VHOHFWLH7KHVHOHFWLRQ DUHD PXVW FRPSOHWHOWHKHPORVH IL[WXUH
2YHUODSV VHOHFWLRQDUHD S$ILIWXUHRLY&HEHYWRHHWWY G LWBEBQY SWKH VHO |

'UDJJLQJIURP OHIW WR ULJKW VHOHFW Y RH)®\\ L Q WL & BINYKWK D
VHOHFWLRQ ER]

'UDJGLUHFWLRQ

‘'UDJJLQJULIJKW WR OHIW VHOHFW YV 300 WL l/\XQHMW K(G W W K H
VHOHFWLRQ DUHD

JLIXUH 6HOHFWLRQ PRGHDV VKRZQ LQ WKH 3UHIHUHQFHV PHQ

1$1*8%*(

/IDQIJXDJH VHWWLQJVKDYHEHHQDGGHG WR BHRRSWHR P B8 ¥R BIMWQICRTH KX UHQ W
WKHLQWHUIDFHODQJXDJHWREHVHW WR (QJOLVKRU &KLQHVH



&5$6+ 0$1$*(0(17

JLIXUH &UDVKODQDJHPHQW RSWURQV LQ 3URFHVVRUGB6HWWLQ

7KHSURFHVVRUZLOO SDXVHDIWHU D FORY RVE IR FRIRHW WHEHRR RWHIQW R R@QWHU LQIF
ZKDWDFWLRQV ZHUH SHUIRUPHG EHIRUHRE@®R FWEY K SOV I[EDH) EXHWMHW W R X Q
EHWZHHQ DQG VHFRQGYVY 7KHVDYHG FUM 8 B\ R GWANRADEEW KWHWREUDJH 7KF
UHSRUWHULVWRVHW WRRQE\GHIDXOW EXW FDQ EHGLVDEOHG



5(6725()$&725< 6(77—-1*%6

JLIXUH S5SHVWRUHIDFWRU\ VHWWLBRHYVR BHWK Y /RUILQISURPS

HVYWRULQJWKHSURFHVVRU WR IDFWRAHW E WIWQ g GVFXIDOJD B WHRYL.N WOBV RI WK/
HYHUW DOO VHWWLQJVEDFNWR GHIWXGWL BURWHI G WI ILADHWL PQILOEER DQG IL[!
QFOXGHGLQ WKHFXUUHQW VRIWZDUB UGHOR-MHAWZ LIOCCHY P\KR/ HDUWDHHRREFHHF O R V H
u
DF
H

5

U

L
SURFHHGLQJ
)

\%

WRU\VHWWLQJV FDQ DOVR EH UHVWRNKIHS I E\RSQW W WIVAIIDEDGAKR RG RO W KH S U
RQGMURGWOHRQ SDIJRUPRUH LQIRUPDWLRQ



)250$7 —17(51$/ 6725%*(

JLIXUH YRUPDW LQWHUQDO VWR QDR QH PRQW. IGED $/QR\Q @B ZWH IRUPDWWLQJ

YRUPDWWLQJLQWHUQDO VWRUDJH ZL ORHR/HRDU KKK ZH O R B HRO MWK BOR SURM
LPSRUWHG ILIWXUH GHILQLWLRQ | LOHY PGS IHGW QUMK H FR DY QRWR | W ZDUH U
HQ S

|_
I
VRIWZDUH YHUVLRQ RIWKH SURFHVVRQWHOQEG VWWR DD QH CRLJIPADNU KOBQVLE H }



5(/2$' )=50:$5(

JLIXUH 3URFHVVRUVHWWLQJYV UHORDG ILUPZDUHPHQX

7TKHUHORDG ILUPZDUH RSWLRQ DOOR ZVZADKIHH XKW @ FRQ /HHBKRFRVWRU $Q
EXLOGVFDQ EHXSORDGHG WR WKH SUR FHNOVRAKIPHE R VAR UIHWE KD XX DRUHRKRIR V H V
VWRUHG ILOHOLVW PD\FRQWDLQ ROGHHDREWLQHZKB EXHOGRPXIPEMW WXH K

- DVXLWDEOHEXLOG LV XQDYDLODEORUWDVHRQY EHRRGWG KB VUWRRUED RWD FRP S)
7THVVHUD 5SHPRWH 7R GR WKLV FOLFN % URXZW HPQ &KHNH WKW HIW R Z\DKUHA.R VW R L

$ GLDORJER[ZLWK WKHKHDGLQJ 5HORIR®)WHHAZOMHU WRGEGERBIQDPHVGIOHFWLRQ

&OLFNLQJ <HV ZLOOUHORDG WKH I LU RFRRDHODWNGRWDYIH D7RFRHSNLW R ZDKIHH FDQ QR -
I[URPWKH5HORDG )LUPZDUH SDJH

SHORDGLQJILUPZDUH ZLWK 7HVVHUD UHBRWHHWWLPWEBU EXMVIRWKH XURDGLQJ
FRQQHFWHG FRPSXWHULQVWHDG RIITURP 86% VWRUDJH

7TKHODWHVWDQG SUHYLRXV SURFHVVRRXWFRIWRQ@RXHWIZHENDWHY FDQ EH |
Z2Z2Z EURPSWROQWHFK FRP VXSSRUW

U
U

2QFHWKHILUPZDUH XSGDWH LV FRP SO HRRMW WVOK HD §GRIHHW X B Q IMPOW KH BEURMH F W
VFUHHQLQWKHQHZ ILUPZDUH YHUVLRG OE&MWNYIORGN®R MHWWUHGHI DQLWLRQ IL
EHVW SUDFWLFHWR H[SRUW FRSLHV RRULASR UW P @ WUSHORMMP\VE HLOHV E H

1RWHHZHU ILUPZDUH YHUVLRQV DUH EDFN ZDW %N URIPFSOWRIEIQ H ZZ BAKHR O G
+RZHYHU QHZ SURMHFWYVY FUHDWHG RQ QHZHW @ RIW \QLRWPDRIOLHRZ N RHZR O
YHUVLRQV
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JLIXUH 3URFHVVRUVWDWXV

7KHSURFHVVRUVWDWXV ZLOQGRZIJLYHVWYIHRWRO WQR QAVKEG WRAGXWURQ RI WKH
UDQJHVIURP GHWDLOVRIWKHFXUUHQWSRRRGDWH DER XWWUNGKZH WH ¥ BWUDW XU

VHWWLQJVDQG UHYLVLRQ QXPEHUV RI SURFHVVRUFRPSRQHQWYV

SURFHVVRUVWDWXV LQIRUPDWLRQ FDQEHW[ISRNL\WQH 8 /W RB%[8WRW EXWWRQ L
WKHSDJH &RQILUP WKHVDYHORFDWLRMH KWW MR OV [BYRHDIWEGIHRO ZKHUH
SURFHVVRU VHULDO QXPEHU 7KH VHULD®SRPERQ WDFERH QH PXHR/MEMGR Q VXS SR



$%287

7KH $SERXW ZLQGRZ FRQWDLQV LQIRUPDW LROQPZBDUHMNHQILNRRI WXDUHERW O\ LQ X\

OLFHQVHDJUHHPHQW EHWZHHQ % URPSWRQRHXG/W RHXWVHRH QYW VWHOBIYWQ W W
DQGWKHURPSWRQ FRQWDFW GHWDLONQQ MOKIHGVY RS FREPW HP\DDL@@UWEHBWH V V

VXSSRUW#EURPSWRQWHFK FRP
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(<%2$5' 6+257&876

&WUO b=

B8OGR

&WUO 6KLIW b=RU§

 WUO b< 5HGR

'"HOHWH RU %DFNVSD

'"HOHWH VHOHFWHG ILITWXUHV RUJURXSV

(VF

(QG FXUUHQW WDVN

WO 6KRZ SURSHUWLHV IRUVHOHEWHG TL[VOXUH WKH DHR XSYR
VHOHFWLROQ

"KLOHPRYLQJDVOLGHU KROG $OW —WXZLOO QRW VODS WR GHIDXOW Y DO

) *RWR (GLW PRGH

) "RWR 5HDU (GLW PRGH

) "RWROLGHR 200\ SUHYLHZ 7HVVHUD SUREHVVRU|RQO\

) "RWROLGHRRQ)L[WXUHV SUHYLHZ 7HVVHUD SURFHVVR!

) "RWROILGHR RQ)L[WXUHV 200\ SUHYLHZ 7HVVHUD SURF}

) THDW PDS

) YXOOVEUHHQ 7HVVHUDGSHPRWHDOG 2I1TOLOH (GLWRU RQ«

&$19%6

ZWUO * "URXS

EWUO B6KLIW * BQJURXS

2WUO OHIW FOLFN R7RJJOHV LWV VHOHEWLROQ

"RXEOH OHIW FOLENRQDIL[WXUH  6HOHFW ZKROH VWULQJ

6KLIW OHIW FOLFNH6HOHFW LOGLYLGXDO IL[WXUHLQ D JURXS

EWUO GUDJ ZUHDWH GXSOLEDWHV RINBRH VHOHEWHG TL|WXUH YV

7DE 6HOHFEW QH[W IL[WXUH RQ VWULQ3J

6KLIW 7DE 6HOHFW SUHYLRXV IL[WXUH RQ VWULQJ

8S 'RZQ /HIW ELJKW [IXGJH VHOHFWHG IL[WXUHV RUJURXSV E\JULG VSDFLQJ

gﬁbg& 8S "RZQ /HIWI 4 &KW VHOHFWHG IL[WXUHV RU JURXSV E\ RQH SL[HO

ZWUO ) JLWWR VEUHHO

6SDFH "UDJ 6FUROOVDURXQG FDQYDV

EWUO $OW 6HOHFEW 26' SDJHIRUVHOHEWHG SDOHOV

EWUO $OW 85 RU 'REOQ Z2KDQJH 26' TRQW VL]H

+—/($"'-1*)—;785(6

6KLIW OHIW FOLEN [SGGDOHZIL[WXUHDOG MRLOLW WRWKHODVW DGGHG IL

/HIW FOLFNDQG GUD

J &UHDWHDQDUUD\RIIL[WXUHV

$OW ZKHHO

6HW DQJOHRIQHZIL[WXUH

"KLOHPRYLQJIL[WXU
DUUD\ KROG $OW

HYRYRRVvQbssLQi EHKDYLRXU

:KLOHUHVL]LQJDFW
KROG &WUO

8QORFNDVSHFW UDWLR

:KLOHUHVL]LQJDFWI
$OW

Y SPREW VIS Leu EHKDY LR XU

&WUO =RRP -Q
&WUO =RRP 2XW
&WUO =RRP

&WUO ZKHHO

=RRPLQDQG RXW

OLGGOH FOLENDQG (@

=RRPWR WKHGUDJIJHG UHFWDQJOH

6SDFH GUDJ

SDQWKHYLHZ




26& %

&WUO 6KLIW 2

(QWHU 26&%

) ) ) ) ) )

6HDP W\SH

)

ORGXOHVHOHFWLRQ

)

3DQHO VHOHFWLRQ

$6 ) + -

'LVSOD\ FRORXU

6SDFH

7TRIJIJOHWR WKHQH[W GLVSOD\ FROH

RXU WF

&WUO 6SDFH

7TRJJOHWR WKH SUHYLRXV GLVSOD))

FRORX

7DE

7TRIJIJOHWR YLGHR LQSXW




8S RZQDUURZ TXPLODOFH ODVWHU &RQWURO

8S RZQDUURZ 5HG *DLQ ODVWHU&RQWURO
8S RZQDUURZ *UHHQ *DLQ ODVWHU &RQWURO
8S RZQDUURZ %OXH*DLQ ODVWHU&RQWURO

4 : (5 8S 'RZQDUUR|[&RORXU YDOXHDGMXVWPHQW
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7KH7HVVHUD 6; /( RFHVVRUDQG ;' GL\EW FIREXQHFRNHERE HN IPDKHU FRSSHU R
(DFK SRUW LQGHSH HQWO\DXWR VZLWEWYHY EHRMIZGIHRI RS B/HKHMNWQGSH R1 FDEO
PLIWXUHRIFRSSHUDQGILEUH PD\ EH X\VOHIBWILRVK U QR D N LBRISSHH. FRW SIDU IRU VKF
ILEUHIRUORQJHURQHV
S

JLEUH FDEOHV DUH W\SLFDOO\ SUH | HWDREW K MLRJ FORES. ©H. WK DVERORIS/H GBXIW H RYHU OF
LPPXQLW\WR HQYLU Q HQW DO HO H FAULLIEEDOLEY R D\DIW DR RM KNHK_HJ FHROIGH F W H G
FRSSHUFDEOHV DUHW\SLFDOO\ PRUHZ\L G & G \HDWLIHWDE R M HOIRFALHQDRRH VR PD\ E
VRPHVLWXDWLRQV

Su
Q

D

Q

)= %5(

JRUILEUHFRQQHFWLRQV 7HVVHUD 6; 2D Q82;F RMIMAX WHRR § WLV X SSRUW VL
ILEUH FDEOHV WHUPLQDWHG ZLWK WKH IROORZLQJ FRQQHFWRUV

. ITHXWULN RSWLFDO&21'82$5025(' 3&

. THXWULNRSWLFDO&21'82; 75(0( 3&

. ITHXWULN RSWLFDO&?21'82 3&

. ITHXWULNRSWLFDO&21'82/-7( 3&

. *HQHULF /& 'XSOH[ 3&
HFDEOHV PXVW EH VLQ

J
VXSSRUWHG QRUDUH $
KLV PD\FDXVH GDPDJH W
H
H

D6; DQG;'KDYHEHH
FKLHYDEOH EXW KDY

PRGHILBWK3& ROQB3& FRPHAWRUV 0XOWL PR
QQHFWRV\ BWK JH\QIHIBE 6-R QIQHF W P X VW EH
HFRQQHFWRUYV
VWH

GCZOWR DLHQHWFDEHBRV XS WIRVWDQFHV X!
WEHHQ WBRWHG E\ WURPSWRQ 7HFKQ

JLEU
QRW
DV W
7HVVHU
PD\EHD

&233(5

JRUFRSSHUFRQQHFWLRQV 7HVVHUD 6; &DWGS$; HMARMUGLH FRQQUEN RUV 7KHV}
FDEOHVWHUPLQDWHG ZLWK WKHIROORZLQJFRQQHFWRUV

. THXWULN HWKHU&21 &$7 $

. THXWULN HWKHU&21 &$7 H

. *HQHULF &DW $ 5-

. *HQHULF &DW H 5-

&RSSHU FDEOHV PD\ FRQVLVW RI

: &DW $ W\SLFDOO\ XS WR PHWUHYV
: &DW H W\SLFDOO\ XS WR PHWUHV

7KHFDEOH W\SH &DW HRU&DW $ PXVW BHWHW FIRQODMA G RIUWK /KK /RFD &DW $
EHWHUPLQDWHG ZLWK D &DW $FRQQHFWRWRKHMWBYRIDW W RQ@ 2L WKHGDW H |

&DEOH OHQJIJWKV KDYHEHHQ WHVWHG XVLVBBDWNGHDRQG Y&MVE @D N H$6& DW 6 Q D
&DW H EXW RWKHU W\SHV RI &DW $DQG &PWXNHARBP&DEDAWHQEWK\WPDUH SURY L
LQGLFDWLRQRQO\IRUWKHDERYH %HOGRHQ AYPEBY ®MWIDHFEB[ZPX® BH GHSH(
TXDOLW\DQG FRQGLWLRQ RI WKH FDE OMW WRKH VD B RW KRH \WGKH IVQIG ALKH HO H F V
LQ ZKLFK WKH FDEOH LV XVHG &DW $ VK RXOIGUHQFHH Y ®@\DEM ¥\ZHKG U SRVVLEO
KLJKHU PD\DOVR EH XVHG EXW KDV QRW EHHK@WBORWMHG E\ % URPSWRQ 7H

6KLHOGHG FDEOHV ZLOO W\SLFDOO\ BHRWH®IQ EBWYHEW BPRKDO WO WHUIHUHQFH
HOHFWULFDOO\FRQQHFWHG DW ERWK HQBNVRRWKHFWERE VR B YV BBHHARHFW R
RIWKHGHYLFHVDW HDFKHQG RI WKH FDEGBEZQE O/BAKER Q G H& BVUHG PYXODWWK K H U H



HQVXUHERWKGHYLFHVDUHDW WKH VDPHWILHO K B & WBROH\D RIKKHUZVVE GDW

SRWHQWLDOO\ VHYHUH GDPDJHWR WKHPDREHXRXRU FRQQHFWHG GHYLFHV

-l HDUWK SRWHQWLDOV FDQQRW EH JXDUIHRN NG KLZH OB HRBEPARBSISHW KBEOH IR

GLVWDQFHV LQ TXLHW HOHFW ULFD CRKQ ¥ UURQYRHQNFWH VRRIU RRUN\ HRAUHEWULFDO
wu

WKHVHERWK PDLQWDLQ HOHFW ULF D OFMVHR® O WY. RERHEHW ZHHQ WKH FRQQH

* (7+(51(7 &203$7-%—/-7<

7KHXVHRIWKLUG sDUw\ * (WKHUQHW PHOGVDFREMWUIWHQV¥REBGSHR@QG ILEUH
GLVFRXUDJHG DQG VKRXOG EHXQQHFHVIMNQG\ DWXEFRWK WHBERWKPBBSSHUDQG ILI
6LPLODUO\ WKHXVHRIWKLUG SDUWW R H\WKHQQ@ HWE OH ®SHMWWHY LV GLVFRXU
THFKQRORJ\GRHV QRW WHVW IRUFRUUKHAWWRN\RWWKRSGE EDWMRPAGWER WRQY HU
UHSHDWHUYV

KHUHLWLVQHFHVVDU\WR FRQYHUW EHWWZ HHHE HEW HDWVIG ORI RU GRRIQIJHU W U
GLVWDQFHYV D %URPSWRQ 7HFKQRORJ\;'RV\ BH W\RHG YR DFRKLDHEHHG\DKL V\ FKDL
WRIJHWKHUDV UHTXLUHG WR DFKLHYH BRR Q REHWMW/IDHW VY WIQRDO FRQYHU

7KHXVHRI *(WKHUQHW VZLWFKHV LV Q RV VXIS%KW WHGE HDMWKRWOFBOLIJK EDQ
IORZVLQ XQSUHGLFWDEOH ZD\V U H WKRM DQ O XQ H§ W-HUPG & MWNH. QR VWS O LW W L ¢
XVLQJVZLWFKHV LV QRW VXSSRUWHG RQW WH DIGV P X OV &S OHWKRR}NOSXBMVX VHG R
XSWRILYH;'VPD\EHGDLV\ FKDLQHG W RK HMY<HHR OV SHW X MURI SDADRIDN DW P X O W
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6(77-1*7+( -3b$''5(66 21 :-1'2:6 6<67(06
2QROGHU YHUVLRQVRI:LQGRZV FOLFNORIGW RRYWDR®W PHQEKDIQGAHAWEZR UN
IHWZRUN &RQQHFWLRQV 6HOHFW WKHCGH®YZRRNKXGDAHVNUYU BR SURWVER VR

JRU:LQGRZV DQGDERYH FOLFN RQ W KHQWWDRJAWSBHQHOD Q IONHBW LFMRIUR PV
RSHQ IHWZRUNDQG 6KDULQJ &HQWUH -Q W KD MWHRHHW WHOQRFW Q &DUR
FROQQHFWLRQV VHOHFW WKHQHWZRUN DHGMHSWHUX®$HYEB WHR/FRQQHFW WR W

BHOHFW 3URSHUWLHV DQG GRXE OH 9HILLFINRRQ —T&VE HBYHW 3URWRFRO



&OLFNRQ8VHWKHIROORZLQJ-3DGGUBH\GOVUR PD QXY E Q \WHQIMNHW B G HI D X
RID7HVVHUD SURFHVVRU LV LQ D VXE QFHWRRMWNDQ —3 DGGUHVV W
DOUHDG\WDNHQ ZLWKLQ WKH [UBQEBEHWEHHB [ DWG QXPHE[FHSW IRU



&OLFN 2. WR FRQILUP VHWWLQJV DQG WKW RKFREQOQWHWIWRRZEWWHIDGS UR F

6(77-1*7+(-3$""'5(66-10$& 26 ;
&XUUHQW ODFFRPSXWHUVGR QRW IHDWXNVH@QWHUHGFEANVKREQBRDQY HOHWW RWD 7HV
ZLWKRXW XVLQJD :/$1 UHTXLUHVHLWKHU®D &6 WIDEXWGEWKHEQWWDBBSWHU $C

DYDLODEOHIURP $SSOHRUWKLUG SDUW\VXSSOLHUYV
&OLFNWKHS$SSOH VI\PERO LQ WKH WR SHHQ W AR H QWU RV \WHM PDHIHVYHQ FHV

WKHI1IHWZRUNLFRQ



2SHQ WKH &RQILIXUH -3Y GURSGRZQ PHRRO®H UHOWRWRBOYXRQVU

- QWKH-3$GGUHV
&OLFN $

n<

DDQQEGD Y BIQRKHHSEM W ZIHGI® D V X E Q
XU 0DF VK RX®DHF BHWRI D G HWRHURD 3URFH
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%HORZ LVDH[DPSOHOLVW RIWKH 3URFBVNRIUURFHAVORYV RIO\ADKIWKHAHKDQQHO L

&RORXU

&KDQQHO )XQFW

[RQ

0

'"HIDX(

W '0,;

0;b5DQ

JH

DQJH $

FWXDO

5HG *DLOQ

*UHHQ *DLQ

%OXH*DLQ

“QWHQVLW\ *DLQ

*URXS

&KDQQHO )XQFW

[RQ

'"HIDX(

0;b5DQ

JH

DQJH $

FWXDO

5HG *DLQ

*UHHQ *DLQ

%OXH*DLQ

“QWHQVLW\ *DLQ

*URXS

&KDQQHO )XQFW

[RQ

'"HIDX(

0;b5DQ

JH

DQJH $

FWXDO

5HG *DLQ

*UHHQ *DLQ

%OXH*DLQ

“QWHQVLW\ *DLQ

*URXS

&KDQQHO )XQFW

[RQ

'"HIDX(

0;b5DQ

JH

DQJH $

FWXDO

5HG *DLQ

*UHHQ *DLQ

%OXH*DLQ

“QWHQVLW\ *DLQ

*URXS

&KDQQHO )XQFW

[RQ

'"HIDX(

0;b5DQ

JH

DQJH $

FWXDO

5HG *DLQ

*UHHQ *DLQ

%OXH*DLQ

“QWHQVLW\ *DLQ

*URXS

&KDQQHO )XQFW

[RQ

'"HIDX(

"0;b5D(Q

JH

DQJH $

FWXDO

5HG *DLOQ

*UHHQ *DLQ

%OXH*DLQ

“QWHQVLW\ *DLQ

*URXS

&KDQQHO )XQFW

[RQ

'"HIDX(

"0;b5D(Q

JH

DQJH $

FWXDO

5HG *DLQ

*UHHQ *DLQ

%OXH*DLQ

“QWHQVLW\ *DLQ

*URXSV

*URXS

&KDQQHO )XQFWLRQ

|0.

"HIDX(

PW '0;

'0; 5DQ

JH

QJH $F

W XDO E

; RITVHW

<RIIVHW

S5RWDWLRQ 21

5HG *DLOQ

*UHHQ *DLQ

%OXH*DLQ

“QWHQVLW\ *




*URXSV

*URXS

&KDQQHO )XQ

0;

'"HIDXOW '0;

0, 5DQJH

SFWXDO 5DQJ

y RITVHW

<RIIVHW

SRWDWLRQ 21

VHW

5HG *DLOQ

*UHHQ *DLOQ

% OXH*DLQ

“QWHQVLW\ *

DLQ

*URXS

&KDQQHO )XQ

FWLRQ

|0.

"HIDX(

PW '0;

'0; 5DQ

JH QJH $F

; RITVHW

<RIIVHW

SRWDWLRQ 21

5HG *DLOQ

*UHHQ *DLQ

%OXH*DLQ

“QWHQVLW\ *

*URXS

&KDQQHO )XQ

o

'"HIDXOW '0;

0, 5DQJH

SFWXDO 5DQJ

y RITVHW

<RIIVHW

SRWDWLRQ 21

VHW

5HG *DLOQ

*UHHQ *DLOQ

% OXH*DLQ

“QWHQVLW\ *

DLQ

*URXS

&KDQQHO )XQ

FWLRQ

|0.

"HIDX(

PW '0;

'0; 5DQ

JH QJH $F

; RITVHW

<RIIVHW

SRWDWLRQ 21

5HG *DLOQ

*UHHQ *DLQ

%OXH*DLQ

“QWHQVLW\ *

*URXS

&KDQQHO )XOQ

o

'"HIDXOW '0;

0, 5DQJH

$FWXDO 5DQJ

s RITVHW

<RIIVHW

SRWDWLRQ 21

VHW

5HG *DLOQ

*UHHQ *DLOQ

% OXH*DLQ

“QWHQVLW\ *

DLQ

—QSXW &RQWURO

6'-$

&KDQQHO )XQ

FWLRQ

|O.

'"HIDX(

W '0;

'0; 5DQ

JH QJH $F

%ODFN /HYHO

&RQWUDVW

+XH
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—QSXW &RQWUROV

*UHHQ 6KDGRZ

%OXHG6KDGRZ

5HG +LIJKOLJKW

*UHHQ +LJKOL

%OXH+LIKOLJKW

7THVW 3IDWWHU

IRUPDO 9LGHR

%URPSWRQ *O\SK3DWWHUQ

%URPSWRQ *O\SK2YHU(Q

KLWH7HVW 3IDWWHUQ

5HG 7THVW 3IDWWHUQ

*UHHQ 7THVW 3IDWWHUQ

%OXHT7HVW 3IDWWHUQ

&\DQ 7THVW 3DWWHUQ

ODJHQWD 7HVW 3IDWWHU

<HOORZ 7THVW 3DWWHUQ

%ODFN 7HVW 3IDWWHUQ

*ULG THVW 3DWWHUQ

6FUROOLQJ*ULG 7THVW 3

&KHFNHUERDUG 7THVW 30D

6FUROOLQJ &KHFNHUER

*UDGLHQW 7HVW 3DWWH

BFUROOLQJ*UDGLHQW 7

D\

DWW H U (
NWHUQ
DUG 7HV

,_
O

HVW 3DV

&RORXU %DUV 7THVW 3DW

NHUQ

*DPPD 7HVW 3IDWWHUQ

6WUREH 7HVW 3IDWWHUQ

6037(% DUV 7THVW 3DW W H

iU Q

6FUROOLQJ6037(7HVW 3

DWWHU

&XVWRP 7HVW 3IDWWHUQ

r*uLG 7HVW 3IDWWHUQ

6FUROOLQJ r*ULG 7HVY

M 3IDWW |

IRWB8WLOLVHG

%ODFNRXW 6DIH
%ODFNRXW

YUHH]H 6DIH
YUHH]H

3UHVHW IR (IIHFW

SUHVHWYV




LWHG % URPIIWRRKXFEWNYZUDQEW WHKTHN WR/P GHIHFW
ULRG RIWZRRG\HNRP WRHBRNQW\BHWGDWH RI SXU!
UHHIURP GHNPB QWKLERXMMWHOLW &M BQG RRWKH :DUL
KLFK WKH\ KRNHEKH UG RNS RAKOLW KIBYLIQU LV WK

~QWKHHY

$55%$17< &21'-7-216

%YURPSWRQ VREOLIJDWLRQV DUH OLHAHWWG YWHRSW KM URHUS DMWJ IRV W& HVG-HU H W L
WKHSURGXFW RUWKHGHIHFWLYH SDUW ZLWK D QHZ SURGXFW RU SDUW
7TKHZDUUDQW\LVRQO\YDOLG ZKHUH %RIR@WW R QXY ILRHFM KHFB® BBXFW D (
QXPEHUKDV QRW EHHQ GHIDFHG

-WLVWKHFXVWRPHU VREOLJDWLR@R®R DHRMNLR B Q R Y3 WSHRHF WMHGKE QI HF W

UHWXUQ WKHSURGXFW SUHSDLG WR % UBB&SWRWVYV IR RQBW HCOWVHRIQYQ FHH
XQGHU ZDUUDQW\ ZKHQ WKH\ DUH UHW X U QRE HIVWKKID WHK IRV @ HHIA. Y /X B G E

%URPSWRQ

:DUUDQW\ UHSD
DJHQW RU VHUY
SHUVRQQHO RU GHDOH
ZLOO QRW EHFRYHUHG
BURGXFW LV QRW FRQ

LUV PXVW EH FDUULHG RR® HR HAFR PIHROUMHIERY® 8 RIARRSIAD S S U
LFHWHFKQLFLDQ 1R UHRB EXS\DH RN ZU DHCERXD EHQRQ
UV DQG DQ\ VXFK WHSDR® RV R IRUWG BPD MXW R WHS D
\ WKLV ZDUUDQW\

HUHG WR E HRAUN PIB @\ K IHSLE)\ RID\Y M B QDMDK/CRA IZW U H
WR QDW LR QD 8\R D QRB D G WLHF KRQULAHD IOQRIIQA DFIRIX
K

Vv
RQI
WKDQ WKHRQH IRU ZKL H SUR G X F WPZDQ/XR D E WOQUDHOGO \7G M V IZIIQHD R W \ Z
FRYHU DQG QR UHLPEX PHQW ZLOO EE@ RD®K \ RBID PDXAKZKGE B & \W DWULHRV X O

ZDUUDQW\FRYHUV QRQHRIWKHIROORZLQJ
ODLQWHQDQFHDQG UHSDLURU UHSODFEHPHROWWRD S BWHDEXH WR QRUF
&RVW UHODWLQJWR WUDQVSRUW HBPRGXGWULQVWDOODWLRQRI W
OLVXVH LQFOXGLQJWKHIDLOXUH W R KD 8 BMKHSRURHE XRFWLIRARIWW DR L

'DPDIJHFDXVHG E\OLJKWQLQJ ZDWHBXEOHFBGRWWRUED® AW LQFRUL
YROWDJH LPSURSHUYHQWLODWLRQ RFRQWRMIKOHU FOJRASEHRRQ G WK

7KLV ZDUUDQW\ LV YDOLG IRUDQ\ SHISRR/Y HKRLIRQ B OWKBFSTUREGXEW G
ZDUUDQW)\ SHULRG
7KHFXVWRPHU VVWDWXWRU\ ULJK\W® DG DIOAMIS\S DR B AN Q@IM URG® WKH S
DIIHFWHG E\WKLV ZDUUDQW)\ 7KH ULJKWAKKFGEM W R KIHY ZDURDHWAIEKW V D G

VKDOO QRW EHOLDEOHIRUDQ\ LQGL DFBWHWI RRI@PH TORMMRIXY B RVVPE S
LOQFRPH RUDQ\GDPDJHWR UHODWHG HTXXBPEQWSPDWMULDOV RUFRQ

E
LG
DGDSWDWLRQ WR F RUP
FK W
UVH



*[1266%5<

+HUHDUHDOLVW RI XVHIXO WHUPV XVHG QRKKURKRIKB X W GXUFRVP\S IMRE XHHFW L Q W H |

SL[HO PDSSLQJ

ODSSLQJ D WLOH VR WKDW RQH SL[HO RI RRQVKHHQML ©BRIQAN WK MR RQAVHIUERO D W L R (
IRUWKH SLWFK RIWKDW WLOH

* §'—
6 XSSRUWV ELWUDWHYV RI XS WR *ELW VDQG IRUPDWY RI XS WR S

:D\ &RORXU &RUUHFWRU

$ IHDWXUHJLYLQJWKHDELOLW\WRDEBMWYWWB\UFZRDWH DBBREOOFWMFRORXUV DY
6;

* 6

6LQJOH VHULDO OLQN WKDW DOORZV WKDWIWXKYSRQWYV % LWUDVEHW XSDNFE IRUPD
WR S

$

$FWLYH $UHD
$UHD RIFDQYDV WKDW LV FRYHUHG E\ FD W WU N & FR® B\ HDQGD NUKRPGYQ HZB ERUGH L

$GG )L[WXUHV )URP /LEUDU\
*LYHV \RX WKH DELOLW\WR DGG IL[WXU KD ROQWRDWKB FQIPOD ¥ RQWKRWW G WR WK

$GG )L[WXUHV J)URP 1HWZRUN
$GGIL[WXUHV ZKLFKDUH FRQQHFWHG WRQWRM SURFHVVRU RQWR WKH FD

$GGLWLRQDO 9LGHR "HOD\
$GGVDGGLWLRQDO IUDPHVY RIODWHQF\WR WKH 3URFHVVRU

$QFKRU 3RLQW
7KH SRLQW DURXQG ZKLFK D JURXS RI SDQBUPDNRWBMWIHOHQGLFDWHG E

$UUD\
$ VHWRISDQHOV EXLOW LQ WKH FDQYDXSLHZ DV GLVWLQFWIURP JUR

$UW 1HW
'LVWULEXWLRQ SURWRFRODOORZLQJ '0; QVBRG % &R WHDUWR\EBHWQE W

$VSHFW 5DWLR
$VSHFW UDWLRUHIHUV WR WKH GLPHQV LLFPO®V R | WKKHHUHFJWHHH Q\WRD YRXUE W V XF K D



$VVRFLDWLRQ
30DFLQJ SDQHOV HLWKHU RQOLQH RU DG®BHDG/IURP QHWZRUN WR \RXU FD

%

%HDFRQLQJ

$ PRGHLQZKLFKDIL[WXUH RQ WKH QHW Z\RHMNWGE U B/OMHYV Q W ¥ G GHKGIWIWD W XV /(" R
IODVKHV

%ODFNRXW

%ODFNRXWIRU 7HVVHUD V\VWHPV JLY HRQXHFXWHHG | E RQXVUHRVORWIRDWWXI@\ IS RL QW |
LQJWKHIURQW SDQHO EXWWRQ RUVHOHBWQRWHOB¥NRXW IURP WKH SLS

%OLQG PRGH

OHWKRGRIDVVRFLDWLQJ ILIWXUHV WRW.RID FDRK /K & ISKK\RXAD OQGLWBUHYV 8VHI
DVVRFLDWLQJ ZLWKRXW GLVWXUELQJ RWKHUYV

%URPSWRQ 7THFKQRORJ\
%URPSWRQ 7HFKQRORJ\LVD UHJLVWHUH®Q@RQGMEDUN RZQHG E\ &DUD

&

&DEOH5HGXQGDQF\

"KHQIL[IWXUHV DUHFDEOHG WRJHWKHU LD/ ORER & QUIR PHROHHIDUSNWUWR RHDWQY RU 5H°
HQDEOLQJ ZKHQ FUHDWLQJ D SURMHFW RWHIWRPRUKH ITHWZRUN SURSHUW

&DOLEUDWLRQ SURILOH

&DOLEUDWLRQ SURILOHV DUH QR U P D ORIR &/XNORHWVHESQR3QDDU HL FAVHIDHVY (W R GULYH W
EHVW RU IRUFXVWRPHU QHHGV

&DQYDV
7KHIJUH\UHFWDQJOH ZLWK D VROLG ERUHGHHQY LQ WKH ODLQ SURMHFW 6FU

&DQYDV %DFNJURXQG
30DFHVDQLPSRUWHGLPDJH RQWR WKH F D QWD & A KIKFHQFFDDSBH QY 8 B @H/OD/

&RORXU 5HSODFH
$ IHDWXUH WR UHSODFHDQG PDQLSXODMWODEQH RHFIDIQBEBRORXU DYD

&EXVWRP 7HVW 3IDWWHUQ
$ VORWIRUD XVHU WRLPSRUWD -3(* 31*ILOHDV D WHVW SDWWHUQ

'‘DLVN FKDLQ

2IWHQ XVHG ZLWK 7HVVHUD FRPSD WL E OH IE RQWLIQK IZKO\FR QQWRKWHG IURP RQH
DQRWKHU



'DUN ODJLF
'DUNODJLF LPSURYHV WKH YLVXDO TXD O UWWRIQJKIH\RA /S K WILIKM@QRISYY H V

'HOD\ /DWHQF\

7KH WLPH GLIIHUHQFH DGGHG WR D YLGH® V\LIRUDZK E\GSIWR FHYETGB G LAWHQWLRQ|
6\WWHP WDE DQG/DWHQF\IRU ZKHQ LW YDAYHQMH@WHRQDO H J /R

'LVSOD\3RUW

'"HVLIQHG WR UHSODFH VWDQGDUGY OLNH/'OHDRIAUIHSG WIRVFSROPQERWW ORFDO PR
7THVVHUD SURFHVVRUV

IO;
6WDQGDUGIRUH[WHUQDO GLJLWDO FRWUWREARGCGHRYN[WXUHV XVLQJD FR
'3
'XDO ORGH 'LVSOD\3RUW LY DVWDQGDUGW KIRHUF 6 U RZR/ XVHS\OUPP\SBH SDVVLYH D
QHFW +'0-RU '9-GLVSOD\V
Ig_l
'9—- "SURYLGHV D GLJLWDO RQO\VLJQDO
‘9— _
'9- —FDQVXSSRUW GLJLWDODQGDQDORJVLJQDOV
)
)DLORYHU

'KHQ D VI\VWHP HQFRXQWHUV IDLOXUH RWDDERRHE D ® WAHWPAIKQBQYV MRRODIUHGXQGD
SURFHVVRU

JLEUH RSWLF

$ ILEHU RSWLF FDEOH LV D QHWZRUN F D ED3DW KD WEFHRIQMW.DIVQ G M\W QRLQE X &D WH G
GHVLJQHGIRUORQJ GLVWDQFH KLJK SHWI R Q®EDNHGHFRP B XQLVF DRAUNR Q V

J)LUPZDUH
6RIWZDUH UHTXLUHG IRU 7HVVHUD SURGXFEWWR WFRW R Q WM IERKQF RK HFFIWW KH ODWH V

JLIWXUH /LEUDU\

7KHIL[WXUH OLEUDU\LV D GDWDED VHURQMWDULQLHG IR DWXKIHH SURFAHDY VRU WR FRF
IL[IWXUHV

JLIWXUH 3DFNV

$ILIWXUH SDFNLV D FROODERUDWLRQH EA[WXRPSWRRZDHAKRRORNRIO 0DGH DYDL
WKURXJK ZZZ EURPSWRQWHFK FRP 1HZ IL[WXH B SDIFNNYEBOHDRORWRIDRA WK SURFHYV
UHOHDVHYV

JLIWXUHV

%URPSWRQUHIHUV WR ILIWXUHYV DV WKHV W8 RXIUFSHYRAHFKRFERWQRB EVKQLWYV ) L[V
DOO\UHFWDQJXODU RUVTXDUH LQ VKD SBHEXWIFQ&WDWIQMR FRPH LQ DOO VK



*DPPD

*DPPD FRUUHFWLRQLV D ZD\WR DGMXVWRHNWMHQEWKHKWOHIMVZ RWRREWBRQHFWLQJ
RUYHU\EULJKWDUHDV RIWKHLPDJH

*HQORFN 6RXUFH
"HWHUPLQHYV ZKLFKLQSXWLV VHOHFWHGEHBYRHHNVYRQFH VLIQDO IRU W

*LIJDELW (WKHUQHW
*LIDELW (WKHUQHW *E(RU *LJ( LV WKIRY MWULIRXY P MWRMKIQRIO RIKHWQHW IUDPHYV

DELW SHU VHFRQG ELWV SHUB\HFIRKQG(((DV GHILYM®D QGDUG
—+
+'0-
3URSULHWDU\DXGLR YLGHR LQWH U | C5RHH NRWUHVE UYD. G WRLGDWLE) D @ G FFRRP SUH VV H G F
SUHVVHG GLILWDO DXGLR GDWD IURP DQ¥BH FRPSOLDQW VRXUFH GH
+'0-
+'0- LQFUHDVHV WKH PD[LPXP EDQGZLGVEKH\WRRGL'ELMRY YEGHR WUDQVPLVVL
YLRXV YHUVLRQV JLYLQJLWD PD[LPXP YEIGMR EDIQGZHGWEKGHYV +'0—-  WR FDUU\
+] ZLWK ELW S[FRORU GHSWK +'0- WEFGHGEH VX FROWRW NRID F H
+HDW 0DS

SURMHFWVY D KHDWPDSDFURVV WKH XVWUHGEWIQHI®WH IRUDOO DVVRFLD

+LVWRJUDP
$ UHSUHVHQWDWLRQ RI WKH FRORXU RXWBHQYWI WKH WLOHVLQDJLYHQP

+XH
+XHLV WKHPDLQLQGLFDWLRQRIFRORXU

/ILYH &RQWURO
7KH XVHRI'0; $UWQHW V$&1RU 7HVVHUDRRIDWUIKROQ WKHAKBYRFH YD RN

/IRZ/DWHQF\ORGH

5HGXFHV RYHUDOO ODWHQF\E\RQH IUDPHVVRNVNVHEZBDN DDAMQG O DSWIHRFH RI IUDPH
ODWHQF\PRGH WKHODWHQF\LV UHGXFNWOWEDIVDRHWZEDYWHQEFBEPRGH 8VLQJ
DUGFDQYDV VLIHV DXWRPDWLFDOO\ VZIQWKOREZ Q® WHURFRGHR UV L

0

O0DLQ 3URMHFW 6FUHHQ

7KLV VFUHHQUHIHUV WR WKH RYHUD OW YR ®I R § RQ Q. QR WKRIFID Q¥ DY [L[W XU H
PDQ\RWKHU RSWLRQV



ORGXOH

$V IL[WXUH UHIHUV WR D ZKROH /(' GH Y L F HR YDDFEROGX\DRHDLOVORH W H Q SDQHHD ZL WK D FF
SOXJJHG LQWR WKH IL[WXUH

IHWZRUN ELW GHSWK

1HWZRUNELW GHSWK UHIHUV WR WKH ELW @IBMIVXW ZWHXK $DEMR WD WS D QG Vi
QHFWHG IL[WXUHV

1HZ 3URMHFW :L]IDUG
7KH SRSXSZLQGRZIRUFUHDWLQJ D QHZ S KR HHFRHWIKHDAV L VRGWXRBKH/G/HOHFWH

2

26&%
$ IHDWXUH IRUFRUUHFWLQJ VHDPV EHWZIRHQSBSPWYHQYFRBRXOHEDVQEKFLYV V XHV !

26"

2Q 6FUHHQ 'LVSOD\ FUHDWHG E\ % URPSWR® 1 HMKQRORJLWVELDD \KD/'WDWXV LQIR
ILIWXUH RQ WKH IL[WXUH

3

3LSHOLQH

$ VHFWLRQ VKRZQ DERYH WKH PDLQ SU R MM FRA WAFKUHHX\OH U WIAR LFGRVD HLQIW URIQ/ H W W L ¢
OHIWWR ULJKW (DFKSLSHOLQH VHFWHRMLIOHGLYSOD\HGDV D SLSHOL

BL[HO SLWFK

3L[HO SLWFKUHIHUV WR WKH GHQVLWLRIFKLLGY FH WHD/KQH KHUW FHPHBO GHQV LW\
ROXWLRQ 3L[HO SLWFKLV LPSRUWD QWEHFDVWBQMHLQIOXHQFHYV YLH

SUHVHWYV
8VHGWRWULJJHU SUH GHILQHG VHWWIDQQ K H WKL QMKHGIRIRG XKVOAURU YLD /LY

BURFHVVRUS5HGXQGDQF\

‘KHQ RUPRUH SURFHVVRUV DUH FDEOHG W BRJHWRHUS MWRDQKL GXIQWL FD O FRQ
VDPH ILIWXUHV —-IRQH SURFHVVRU FUDBWURPHRY RRJLONO VKB BB RN X3 RXWSXWW |
DYDLODEOH ZLWK 7HVVHUD 6;

BURSHUW\ (GLWRU

$ VHFWLRQ WKDW DSSHDUV LQ 7THVVHUDGH RKHR[WXWKNWL 8 VFHHICHFEMWHNGL 3URSH
SOD\UHOHYDQW LQIRUPDWLRQDQG FRQILIXUDEOH VHWWLQJV

SURWRFRO %LW "HSWK
7KH QXPEHU RI ELWV SHU FRORXU VHQW L QYL HRVEFFRD RYHU WKH 7HVVH



5

5HDU (GLW
&KDQJHV WKH SHUVSHFWLYH RI WKH F D GKYHIQVWWD QK5 ILOCHI FBA WIKGIGOW KRIX'WW BF UH H Q

5RRW 1RGHYV

5RRWQRGHV DUHD FRQWURODQG SRZHU ERQUGHFIKQWH & ORDL RRYFB AWMXUHYV 5F
KRXVHDS5 UHFHLYHUFDUG

6DWXUDWLRQ

6DWXUDWLRQDIIHFWY GHSWK RI FRORXB LL@QJD/P WPOUWBHWRLRYLAGHRD SHGEK D PRQR F
ZKLOH LQFUHDVLQJ VDWXUDWLRQ HQKDRUWH Y MEKUD RWOIRPOJMHWR JLYH D P

6HDPV

‘KHQ IL[WXUHV DUH EXLOW LQWR D ZD O D QFRHDRK/HQL IF D O QVIRDOSH/UECHQ¥E HH/HRQ | L [W X U H
RIWHQD WKLQJDSEHWZHHQHDFK IL[WXUWKILWXDS 7V ¥ ¥ HUDURDGQWR OV D VHDP
26&$ IRUPRUH GHWDLOV

6WULQJ
$Q XQEURNHQ VHTXHQFH RIITL[WXUHYV IURMB\8RURPRQKIH\SALRFHKVR/R G RKW S X W

6XE IL[IWXUHYV

6XE ILIWXUHV GR QRW KDYH D 7HVVHUD LG ROQHFMHBEIL VR FOQQWW EBURFHV V|
7KH\LQVWHDG QHHG WR EH FRQQHFWHG WKWRXERDP VLQJOH SRZHU FRQ

7THVVHUD

7KH7HVVHUD V\VWHP FRPSULVHV SUR MHW WWRHPFH L&/IHVUIMAUDLEGW DR G X¥RLWZDUH 7K
FDQ EH XVHG ZLWK D ZLGH UDQJH RI /(' IL[WXUHV

7THVVHUD &RQWURO
7THVVHUD &RQWURO LV D UHPRWH DSSO3FRMH\RORWR B RGWIGERVIX R XMVOYALIGSHTTRAR X W S X

7THVVHUD O

7KH PRVW SRSXODU SURFHVVRU WR GULY® B'QRRPRQAWBQWPLW G DROFRIQWORRYHU I|F
RXWSXWV WR D ILIWXUH FRXQW RI XS WR 9- 6XSERUWWW * 6'-DQG"

7THVVHUD 2110LQH (GLWRU

7HVVHUD 2110LQH (GLWRU LV D WRRO XVHA[RXBEU GELRU D BDREPDBBWQQJ WR D S
EHIRUH IL[IWXUHV DUH FRQQHFWHG

7THVVHUD 5SHPRWH

6RIWZDUH GHYHORSHG E\ %WURPSWRQ 7THFKQ RONRR DVERI BHRRWRIWXVFRQ®DD :LQGRZ
FRPSXWHU



7THVVHUD 6

~GHDO IRUKLJKUHVROXWLRQ VFUHHQVKDKH BV EH REFRIGWRULGRWARWVVLQJ VF
E\GHJUHH URWDWLRQRIWKH 7 DQG WKH 0 EXREFQREBQWORDWKRW\DFRXU *LJD
SXWV DV WKH 0

7THVVHUD 6,

&XUUHQWO\RXU KLIJKHVW FDSDFLW\ SURFHMMRY PIEOGILWR SXEESRWI/@G N FDQY
ZLWK +'0- DQG *6'-LQSXWV )RXU *LDDEDWGSBOQWNHDXORYGILEUH RU &%$7 F
7TKH6; FDQVXSSRUW XS WR FRQQHFWRD[ILPWKX UGHH/[ DELCGOR WM VW K WKH XVH R
WULEXWLRQ VA\VWHP

7THVVHUD 7
-GHDO IRUFUHDWLYH VKRZV UHTXLUIRQJUPM{UENM EW\KDNVHD 'QXPHEKBEXW DQG V XS

FLW\ RI PLOOLRQ SLIHOVLQD +'FDQYDRM WKH PDLQREBRGKWHARDWDLODEOH ZL\
VI\VWHPV ZLWKRQH RXWSXW SRUW VXSSRUWLQJ XS WR ILfTWXUHV
7TRSRORJ\

'LWK7HVVHUD VA\VWHPV WKH WRSRORJHUHRDHONGWRKRKH BMREFHY DRIU WKH URX
HDFKSDQHO LV FRQQHFWHGDQG WR ZKLFKSRUW RI WKH SURFHVVRU

7TUDQVFHLYHU

$ WUDQVFHLYHU LV D GHYLFH FRPSULVLQHERWYXHUWUKDQYBUWWRBHLQGIDB DQG V|
FLUFXLWUV\RUDVLQJOH KRXVLQJ

9

9LHZSRUW
S5HILRQRILQFRPLQJYLGHRIHHGFDSWXUHG WRFDQYDV
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