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7DEGRHERQWHQWVU

1RWIDRHAVFODLPHU

YJRUHZRUG
BFRIMNEHABGSSOLFDWLRQ
1RUPDWHYHUHQFHYV
'"HILQLWLRQV
6\PERDYSEEUHYLDWLRQV
&RQYHQWLRQV
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& :DYHIRUPQVIRUPDWLYH
& 'RPDLRISSSOLFDWLRQ
& 8VHDVHV
& 7LPB\QFKURQL]DPRIBE IHUHQFH
& :DYHIR®PTXLVORGEGRQ
& DYHIRUPIRUPDWGRQ
& +DUPRQLIDWKRQ
+/ :DYHIRPPVHUYDWLRQ
&KDQOHIOQLWLRQ
7LPLQJ
:DYHIRWAND
$QQRWDWLRQ
& +DUPRQLJIDWKRRD (&*
65(QFRG[[@PSOMIRUPDWLYH
( ODPPRJUD&K\ ,QIRUPDWLYH
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( (I[DPSOHDOFLILFEQ@®LRAWHFWMBOQGLQJIV
( (I[DPSOHDOFLILFQ@L\REWHFWHRSQRUWDI®UHQEWBLIQGLQJIV
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( ODPPRJUDS¥K\65DQERBURFHVYRG@UHYVHQWIDNHRQ
) &KHE® ,QIRUPDWLYH
)
)
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&KHEW 65&RQWHIHAV UXFW X UH
&KHW® 652EVHUY BRQRGDFMRGLQJ
&KHW® 65([DPSOHV

) (IDPSOHXQJIRGXB®MWHFWMRR)LQGLQJIV

) ([DPSOHXQJIRGXOMWHFWMIIQGLDQBQDWRP\ SDWKRDRIUHWDWLRQ
) (IDPSOHXQIRGXBGMWHFWHRSORUWDIGIUHQEWRIQGLQJIV

) (I[DPSOHXQJIRGXOGMWHFW@E&RBYWGLRJWBBHK BRQWO\H OLDVEHH G

* ([SODQIRYURQISEQILWRWXIDWL )XRFWLIFRGXS'V ,QIRUPDWLYH
+ &OLQLFEDIG QW L I1RFDN QRWP SOHYIRUPDWLYH
+ ([DPSBMH FDVH
, BOWUDVRRSQGDVQHRUPDWLYH
65 &R QWHIHBAN UXFW X UH
3URFHGXBRDU\
0 X O WLV XV H V
([SOLMISMEL I 9DIFXOBBYHBGHQFLHV
/LQNDEDVXUHPWRBWIHVRRUGLQDWHYV
2E3SDWWHUQV
6HOHPWB&H
2% *<A[DPSOHV
(IDPSOR% *<B5RRAWVEEVHUY BWQRGI [W
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([DPSORR% *<10XO WLBWXV
(IDPSOHALRSK\SURDIOO H
(IDPSOHALRP H\BUALRYV
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([DPSOHWOLRPHWU\
([DPSOHMPQLROMIEF
(IDPSOR% *<R2YDULHV
(IDPSOR% *<)ROOLFOHV
(IDPSOH3HO DIQBWHUXV

- +DQGARUICGHQWBDUQ@PHWRHIRWPDWLYH

3XUSRIHKLHBQ QH|
L QWHIUYQWIHERQPHQW
ORGD GRW\'R WHRR G D OR WN MLQBE 36623&0DVVHYV
ORGDGRWIRZPVONRKHRGDORWNBGR2BWODVV
ORGDBRWIRZPONRK336623&0DVV
1RQ LQWHIUMWRQPHQW
2QH336,V&UHDWBIEY SR @ARZ R2 U0 R USHH T X H VARG HG X U H V
&KRR¥U&UHDBWB O XRIB W X GV W BQHH &F F H V VIFPE H U
SHSOLFROMPD I
0336623,QVW RYFHD BB G R WKNW HPRWOHR G D O L W\
0DSSLRBW X GV W BQNWWR KW X623, Q VW BQFH

S8OWUDBYWRODQERWRARID QDIJHPHQMUPDWLYH

3XUSFRAWKEYQH]
3UHUH T XREXEHE\R U W
"HILQ LRIRKRWD JHR W RPRO
$W W U LBEMBB W D JHIR W RIPR®
*XLGHOLQHV
6W D JHERRWRPROGHQWLILFDWLRQ
6WDD®BLHZGHQWLILFDWLRQ
(IWUD SURPWBFRHQWLILFDWLRQ
0 X O W,[PDOJHRV$ 6 WDJH YLHZ
"RUNI @R D J HPRIQWD J3HER W RFIRI V
8QLQW H U UXSWH.® JIBI3 6
, QW H U U KISRWH& O WL B3BH
6FKHGXYBBGRBWBIHV

/| +HPRG\QDPHBRUIMNMUXFWXBHPDWLYH
0 ODVFX&XIDWUDBYREQRGWWUPDWLYH

0
0

1

1

(
1
1
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9D V F XSHBRAMU X FW X U H

9DV F X(QDRISOHV
([DPSOBHQBDBVVHOV
(I[DPSORDURWMEM FUDQLDO

FKRFDUGLRURFSHGXISRUWVRUPDWLYH

PR RPRPRRRPRRPRPREPRPRRLRRRERER

1
1

(FKRDWWHUQV
OHDVXUHPHQRL Q RRRBRVLWLRQ
,O0XVWDBBIMRE (&RQFHSWV
$RUWD
$RUWDRGYH
/H19WH Q W UNLRXHD U
/HI9WH QW 9 REXHHYEGVM HF WU RBW LR Q
/HI9WH QW 3 K CBEK W
/HISHQWURKXMQ OB D FW
/HISWH QW 0DN®H
/HISHQWOLWOHOODQHRXV
OLWODOY H
3XOPR@BIUY
/HI$WULKSSHQGDJH
5LIOWQWULFOH
3XOPRILLEFEYHK O P REULW H U\
7ULFXYBOGH
5LJ KW UL X®IH WIHRA®D Y D
&RQJHQLWDO 3HGLDWULF
(QFRG[@PSOHV
(IDPSODWLEKDVWDFWHULVWLFV
(IDPSOH9 'LPHQVLR@@YWDFWBRRDWHQLQJ
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([DPSOHHI$WULKRUBRRBMD W LR
(IDPSOBUHVVXUHV
([DPSORDUG2RWSXW
([DPSOHDOGFRULQJ
1 ,9865HSRUW
5HJLVW URWREB®DWLY H
2 6SDWHIQVWDDWSRWYLEGRFBEROV/ODVVHYVY
2 )X QF W LSR/@QEDIDV H V
2
2
2

PR

6\VWH@PWHUDFWLRQ
2YHUYRKHQFRGLQJ
ODWBHPLVWUDWLRQ
2 6SDWLBQFLDOV
3 7UDQVIROBUWSSLQIMRUPDWLYH
4 %UHDRDVMLRHSRUMRUPDWLYH
4 % UHDNNLRHS R&RND WHIHAAV U X FW XUH
4 %UHDARDVLRHSRYDW SOHV
([DPSOFUHHQDR®PRIUDRVKHIDWLWQKLQJIV
([DPSOFUHHQDR®PRIUDRVKHIDWLWQKLQJIV
([DPSOHLDIJQRVYWRFRJIJUDBRQLODWHUDO
(IDPSOHLDJQRYWRFRIUDEOWUDVRXIQWSDWHUDO
5 &GRQILIXBVMWIDRIFMIMQIRUPDWLYH
5 ,QVWDRODWDFKLQH
5 &RQILIXESB
5 &R QL JX$BH

4
4
4
4

5 3UH FRQILJXUH
5 8SGDWIRIIILIXUDWIKRIWDOODWLRQ
5 &R QI LIXWUHARMES GDAMHUYHU

5 'LVWULES@GDBBRSDIDWLRQ

/IHIDRARPSDWLELOLW\
2EWRRIR® I LJ X RIPWLKRHQY L FHV
5 JLOQE :KHQLYHBYLKFMSH

"HY L B DXASW

6KXWGRZQ
5 6KXWGRZQ
5 2Q0LQH RIIOLQH
5 7LPBENQFKURQL]JDWLRQ
5 +LIKFFXUDERBNQFKURQL]DWLRQ
5 2UGLQDBB\QFKURQL]DWLRQ
5 WDFNJURXQG

(6245}

(6245}

5 8QV\QFKURQEBHG
5 IHWZRBUNFKURG@LPHG
5 ([W H U&®DROF N V

5 61735HVWULFWLRQV
5 ,PSOHPHQ&ARQWILREHUDWLRQV
6 /HIODFUDQV)IRWERQILIXODWDRYP HQMRUPDWLYH
6 /HIDBVVRFLBWLRVARHULIXWDWDRMGY RF L BHRWHHRIW R U
6 '+&36HUYHU
6 '16 6HUYHU
6 /'$3 6HUYHU
6 ODQDJISGVRFLBWLRKQVAMBDBYVRFLDRLHREWR U
6 '+&36HUYHU
6 '16 6HUYHU
6 /'$3 6HUYHU
6 1R''16 6XSSRUW
6 3DUWODODIHLFHYV
6 $GGLQYHLUVDWQDIMHY LMHR/HIDAHWZRUN
6 1HZ6HUYBHVXLUHG
6 173
6 'RFXPHQUWRQDJIJBGBQPDQDIRGHW&3'16 DQG$3
6 '+&3'RFXPHQWDWLRQ
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6 '16 'REFXPHQWDWLRQ
6 /'$3 'REFXPHQWDWLRQ
6 '"HVFULSRRWRWWY LFHV
6 'HVFULRWIKR®YLFH
6 6ZLWFELRGHJRBQPDQDWRB QDJIJHGOL[HGHWZRUN
'+&3DQA6
173

$VVRFLBWALHRSE QUILMR G H
$VVRFLBWLRIQVIMHHYDA\RGHV

6 $VVRFLDBWLRKV MDD D JHREG HV
4XDQW LSWDDOLSHHW UH QHRUPDWL Y H
7 'HILQLRWIFR/Q BL J K\QV K&D VRIK X D Q W L $SWDAMHEUPLEDAD V L V
7
7

6
6
6
6

7

"HILQLRILP® H\&\HPWP H WZU V& K W HBUDLLDTOK H V

'DOXRW I5RIJLRQV

7 /DQGP DADW HIBOTR W I5RIG LR Q V

7  &HQWHD®IRWIRIQLRQ

7 5D G Ll9%DmV HIBOOR W I5RIQ L R Q

7 4XDQW LSWDMHUDIEDGDAH.IH U HIGHAWIK R G

7  &RPSXWBOF X GHBHWHG Q FH

7 ,QWHUSROIHWHGFH

7 OHDORFBOIHUHQFH

7 3RVLWLAOQWVHWHLSKLF
8 2SKWKDOBR&DPMHMNIRUPDWLYH

8 2SKWKDIXRVFRJIBYSKDVHV
5RXWL1 % R\W P
5RXWL QS RWP:LWHFHSWLRQV
5R X W)LADR1X U H Y[HPL Q
([WHUQ@D®LQDWLRQ
([WHUQDR®LQDWMRQWHQWLRQ
([WHUQDPLQDWMRDX$SSOLFDWLRQ
SRXWEWH &DRHUMDMPLQDWLRQ
5HO DWPLDYJIHRVLWHIRQLWLRQV
8 7\SLPHT XH@ANHQWYV
8 2SKWK D/RPLRFI UBSK&DVHM IRUPDWLYH
8 S$QWHMKRREHRPRJIUDSK\

8 $QWHSKBRREHDP)RBKDN,IQAVUDRAR&PWI BODQQLQJ
8 $QW HUK RRESHQI QD P

8 &RUQHDP

8 3RVWHHUIRHDRPRJIUDSK\

00 00 00 CO 0O 0O O

8 5 H W LIQHDJOY HE A\ HU D P
8 0D F X Q[DP

8 $QJLRJU D[DWIVF

8 " SHFRQVWUYPOFRWLR Q
8 7UDQVY,RDVHQJ

9 +DQJLUWRWRFRIRWPDWLYH
9 ([DPSBRHQDULR
9 +DQJLIWIR W RFW BYQORHRG HO
9 &KHVYWD\+DQJLQWRW RPRS O H
9 +DQJLIWRWRHARQLOR®RQOH
9  +DQJL3URW RFRIOJ R QUFRHEXD H
9  +DQJL3UR W RRAB@MRG X O H
9 1HXURVX30HB QG DU LIURW RBRS O H
9 +DQJLIWRWRHARQLIR®RQO H
9  +DQJL3URW RFRIOJ R QUFRRHEXD H
9  +DQJL3UR W RRARB@MRG X O H
9 +DQJLIWRWRXRQ[DPSOH
9 'LVSGBH\BD W L2HQ W Q W PDAPLSFOMH
"LJL\WDXD D WOAIMHWX F WKSRIEWH DVHM IRUPDWLYH
© 'LFWDWLRRHBRWUMAAR D IFHHIHUHQRHRUPDWLYH
. %DVDRVIDRZV
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: 'LFWDWLRQ WYIDRRFWLOWLRQ
: S5HSRUWMQBDJIHHIHUHQFHYV
: 5HSRUWMKDQRWP\DH BV
© 7UDQVF UWIDEM® VPDLUE 5, Q VW RERRHN HQ W
; 65+HDG&RQWHQW
: 7UDQVFUHPR@)IRUPDW
: ,PDJSHIHUH®EUHP DW
. 7UDQVF WIDEM®R VPDLUER'S , Q VW RERHNH QW
; &'$ +HDG&RIQWHQW
: 7UDQVFUHEMRQWHQW
: ,PDJBHHIHUHQFHYV
: ,FRQV
: 6 W U X F\WQXW HGH V
: 8VLJKH$'2 5HIHUH@UH 20 1HWZBURWRRROLHYDOV
. 6LPXOWDESHRES$ ,QVWRBYUHDWLRQ
: (TXLYDOHQFH
: 'REXPHWRVV UHIHUHQFH
< 92,/87)XQFWLRQRUPDWLYH
=: 5D\, VRFHGWIHWHQUHQVIRUPDQVREOBWLY H
,QWURGXFWLRQ
3RVLWERBHG IGOVWMHEDQVIRUPDWLRQV
7DE®QRRUG I6QOWRBDQVIRUPDWLRQV
$$5DGLDWRVRSM SRUSBMMRDVHMWIRUPDWLYH
$$ 3XUSRRUMKLIQQH]
$$ 'HILQLWLRQV
$$ S8VHDVHV
$$ %DVRVBHSRUWLQJ
$$ 'RVHBHSRUYRIDRQ GLJRIVDQJ
$$ 'RVHBHSRUBRWW SURFHVVLQJ
$$ 'RVBHSRUWRWLQNI @RPDDIHPHQW
%%3ULQWQOQRUPDWLYH
%% ([DPS®HULIGDN)DJIHPERBWHVVLRQRUPDWLYH
%% 6LPSEBPSOH
%% $GYDQFMESOFHWLUHG
&& 6WRU®RAPLWPHQRUPDWLYH
&& G6WRU®RAPLWRHPWOHYIRUPDWLYH
&& 3XVERGHK@®PSOH
&& 3XORGHK@®PSOFHWLUHG
&& 5HPRWWRURUMHWEB\7K I6 & 3
&& G6WRUORAPLWRBRWMX QEWKRIRI6WRUDHELD
" :RUNOLQWRUPDWLYH
" ([DPSOMWKIBVDIRIKHRGDORWNOLY\WRUPDWLYH
" *HQHBREOSRRHNGQLDI/RSOMIRUPDSBHWHUHG
(( 5HOH Y3DOWL IQQRW P IWHR®Q IRUPDWLYH
(( 5HOH YIDQAWLIQORW P IWHRDPSOMIRUPDWLYH
)) &7 05&DUGLR Y $3\OMDTHE/RAHP S O D WHRUPDWLY H
)) 7HPSO®WWHXFWXUH
)) 5HSRYMPSOH
** .3 35HIHUHGQEHEWDUDQWBNOWDHJIJRWLD@IRRPDWLYH
++ 6HIJPHQWMW¥RREQ@PSOMIRUPDWLYH
,,8VIRBURGE&RIVU D F W B W MVUNLEBKRAPLE\R \612\8 H) VW D Q@ HR/'UPDWL Y H
., &RQWUDVMRGROMNV
., (QKDQRHR®WUDVIREROMNYV
., '"HYLPRRGXOH
., L QWHU Y GIRGWXARH
-~ 6XUIDOAHVEHSUHVHQWDRWRDWL Y H
-~ O0XOWL 'LPHQWAWWRDO
-~ (QFRG[([@PSOHV
8VH.DVHRUKHKRPSRVQWW DR W U L&-OCDWO/,BVRUPDWL Y H
&OLQLHDIOH Z
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5HW U L9ID\DED@5 H S RAHWH UH Q FH V
6 HOH FSMMWBIL HWB & MWH U H QFRSW F I6IQ EF H V
/IRFBOH 5HOHWBLDQRUYV
$QDWRBXIEF UHJLRQ
"RUNOLVWYV
$WWUBLBX\EBWULHYDO
&$' 'DWODLQLESISOLFDWLRQV
.. ,QGHSHQ®&HQMHUYHU
/I (IDPSGRS88VHRITKKRPSRV DWW B@RHNHW U L&ODO/,QOVRUPDWLYH
/I 5HWU R(DMERPSRVQWWDQFHV
/I 5HW U IRH6HDOH BWBI B&R P SRV QW W DJQUFRBX O W L REDNVRHF W V
/I 5HWUIRH6HDOCH PWBIB&R P SRV QWWDJURPBB (*  03(* $9& + RU(9& + O9LGHR
00 &RQVLGHYRWSRQIFEWHRPW@NMQPDIHVURBXOWL |BDPHV
00 6FRSH
00 )UDPHWUDFWYRBV
00 1XPEHRWUDPHYV
00 6WDWEQ T LPHV
00 7LPHQWHUNDYXD P F U H PHEW R U
00 03(* 03(* $9& + RUW(9& +
00 -3 (* 3DUWXOWL &RPBRIDP\IWRUP
00 IXQFWIRRBORYQKD QRIF®5 HWF
00 1XFOKWBGLFIRDHHYV
00 $ 6LQJOUBPPHEXOWL |BDPH
00 )UDPHXPEHUYV
00 &RQVLVWHQF\
00 7LPB\QFKURQL]DWLRQ
00 $XGLR
00 3ULYOWWULEXWHYV
11 6SHFLPBAQWLIDEBWQROHPHQW
11 3DWKR®RINIORZ
11 %DV&RQFHB@GAILQLWLRQYV
11  B6SHFLPHQ
11  &RQWDLQHUYV
11 6SHFLPHREGXOH
11  6FRSH
11  5HODWLRQ@WKKIA® E R U D\@ RRIU P BWLRIDP
11 &DVMYHQIRUP DWBRE FFHV VIFPE H U
11 /DERUDWRNIOBQ®SHFLFNRHV
11 S5HODWLROWKBESIIQFLPEQBRQWDLQHUV
11 S5HODWLROWCZESIQFLPEQ@® DJIHV
11 6SHFLPBEQWLIUPP\SORY
11 2QHSHFLPBH@RQWDLQHU
11 OXOW,VEOPMYRBDP M ORFN
11 ,WHPWRPLIIHUMHDWGKIEDP % ORFN
11 ,WHPWRPLIIHUMHDWIQT KIEDPIBOLGH
11  7LVVXH $RUD\
11  6WUXFRNDKUES H F L FORR@ X O H
11 ([DPSORI&SHF L FORRG XOWH
11 *URWBHFLPHQ
11  60LGH
11 6SHFLPBWD3IDWKRPPILRUNI @RDDIHPHQW
11 ORGDORWNOLVW
11 0:/ IRIKROBDLPWDILQJ
11  ORGD GHWIR UPHF H G YWHS
22 BWUXFWXSOEQAIRUPDWLYH
22 6WUXFWXSKESB\EDVHYV
22 "HQWLVWU\
22 2SKWKDOPRORJ\
22 &DUGLRORJ\
22 5DGLRORJ\
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33 ' SOWUDYRRIEBHYIRUPDWLYH
33 3XUSRMHKLSQQH]
33 ' 8BOWUDRXQEHBFROVHYV
33 8VHDVHYV
33 +LHUDBBKWWDVHYV

33 ' 8OWUDWVRYFBLLR&K2A0
33 " 9RO XHHNDH WYV
33 " '"HULY,RGJIHYV

33  3K\VLRORDYHDROUR R F L LWHGI R O X FCHV\DH W V
33 :RUNIGRDVLGHUDWLRQV
44 (QKDQRBIEDWD S OHQED®SOHYIRUPDWLYH
44 (QKDQRBIBGROX®WHRMW KHOHQDBQGNSBRSHOLQH
44 ([DPSOH*UD\VF® OB O RNWSXW
44  ([DPSOH*UD\VFDO R RIRILWSXW
44 ([DPSOH&RORWVBNHXGR PRGBUQJ
44  ([DPSOH)L[HBURSR$®GR WY W FDIOHDXE &R OFOR Z
44  ([DPSOH7/KUHVRMVYEGQ ORZBYHORFLW\
44  ([DPSOH7KUHVRMAVYEGQ ORZBYHDRBELRABYDULBERORUSSLQJ
44  ([DPSOH&RORL VM OR FLMMUL DATFIS L QO HQ & R Q ¥ L GhHRWBKWDD W K V
55 2SKW K D5HR UP FBMISRE WHED VHM IRUPDWLY H
55 ,QWURGXFWLRQ
55 5HIHUHIDAED)RWT XL Y DOHQSFX LVRWDWLRQV
55 % DFNJURXQG
55 1RWDWLRQV
55 8VHRIZKHRRNXBEOH
55  7UDGLVEKPQWY
55 (7'56 &KDUWV
66 8aROR®Y ,QIRUPDWLYH
66 &ROR® 65&RQWHIHAVUXFWXUH
66 &ROR® 652EVHUYBRWQRGDMRGLQJ
66 &ROR® 65([DPSOHV
66 ([DPSORROBRO\BWHFWMR®)LQGLQJV
66 ([DPSOHRROBRO\BWHFWMBKQGLQJV
66 ([DPSOHRROBRO\SBWHFWHRSORUWDI®UHQEWBLIQGLQJV
776WURMVWILHSIRAHWP SOD@IRUPDWLY H
88 ODFXO®ODUKLFN @HMBR O XPHS RBUMEDVHMIRUPDWLYH
88 ,QWURGXFWLRQ
88 B8VHRI VFORDJIHV
88 S8VHRIZTLVVXHDVXUHPHQWYV
88 S$[LMBIDVXUHPHQWYV
88 (Q)DFBHDVXUHPHQWYV
88 ,QWHUSURIZBOWLRQ
99 3HG L DVAWDRD&R Q JH GIDVBADOWUDBRERGWWRUPDWLYH
99 &R QWEVDPWKFW X U H
99 3HGLDVWDIRO&R QJH @IDAUB@OW UDBRWWEHUQV
99 OHDVXUHPHIORM Q RERSRVLWLRQ
$XGLMW VDIHMRUPDWLYH
OHVVD(I®PSOH
"RUNIQRZPSOH
;i 8VHDVHRESSOLFORWIRIJ
;0 $JHQW 6S3HFBMRFHVVLQJ
1 B6XSSBRWXOWI&RDWBE BHYWDYHRK
;© B6FUHHG@BSOLFDWLRQV
;: ORGDOLW\ BRMALREMHVVLQJ
;i OHDVXUHPHQW ' RFGPHEBMDWLRQ
&$'5HQGHULQJ
<< &RPSRXIJGRPELOHDSREMHE@WHVHQ\&WNWRBQYR UPDW LY H
<< $QDPS®RWKHRPSRXQ®SKDFLV
<< $Q([DPS®HLVWD/QPHHILQHVS &RPELOUDBSREMHFW
== PSODBWSOBWHRULSWLRQ
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,PSODQWLQJ
ODWLEDWXUHV
ODWLDEDWXUH
ODWDEDWEHWYV
'HJUHRYUHHGRP
,PSOBQWHPEBPSODWHYV
30DQQ@DRQGPDUNYV
,PSOBAW VW DDGDRYPIPSOH
= 'HJUHRWUHHGRP
(QFRG[@PSOH
,PSODABWSODMIH LIRQBMULYDWLRQ
$$$,PSODQWDOMBBRRFXPHQWRUPDWLYH
$$$ ,PSODQWODDBGRRF X P HQRWQ WHIHAN U X F W X U H
$$$ S5HODWLBRAWZLHEED JAWS OD@@R SODQVDWQRQ
$$$ ,PSODQVED BB RRF X P HORWADLG H S O D F HR BIRS\O H
$$$ ,PSODQWOMBGRRF XPHAWWDDOOH®S O WS O H
%% BQLIBWERFHGWHES DGLRWKHURSPDWLYH
%% %3XUSFRMKEYQH[
%% %8V HDV$HFWRUV
%% %8V H.DVHV
%%% 7UHDWRHOQWHRPDORZ QWHYKWDIALFDWLRQ
%%% OHVVDEHMTXHQFLQJ
%%% 7UDQYVDMVIERIYV D)JHR Z
%% % 7UHDWRHOQWHRU PIOR Z [WHUIHUQ. ILFDWLRQ
%% % OHVVDEHMTXHQFLQJ
%%% 7UDQV D MVIERIYV DR Z
% %% 7UHDWPHQW LGN B | LFRWHRQUSEG LW LRRDOXLUHG
%%% OHVVDEMTXHQFLQJ
%%% 7UDQYVDMVIERIYV DR Z
%%% 7UHDWPHQW LGN N HIGHUA | L F D VRERIGEHV X V VBRIH @ MU H G
%% % OHVVDEHMTXHQFLQJ
%%% 7UDQYV D MVIERIY V D)JHR Z
&&&2SKWKDIIPDB DV XUHMHIEBYWUDRAREDOFXOBWERYNMMIRUPDWLYH
&&& $[LMBIDVXUHPHQWYV
&&& ,QWUDRARE&DOFXODWLRREXFWLRQ
&&& 2XW FHNHD8 O W UD $RNXFDEY L FH
&&& 2XW RANYD2SW LF DODIY LFH
&&& ,2/&DOF X CbHW XR@ RS O H
"' 9LVXDB6WDWHIFLPAWHRIDVHMWIRUPDWLYH
v ,QWURGXFWLRQ
v 8VH.DVHV
i (YDOXDWWRQXFRPD
i 1HXURORUVFDQH
"LI1X D) R FD®IHFW
i "LITX VHHIHFW
v /RFDIDIHFW
QWUDY REF XMW QIRUPDWLYH
3XUSRIHKLOQ QH]
,92& Y)RBURFHV3IRQDPHWHUYV
(( =21 IVERWUUHFWLRQ
(( 5HIUDF\WGWHRUUHFWLRQ
(( 3RODU &DEWEBYHDYLRQ
,QWUDYDRPYXOWNXBDQ®O
QKDQFES$IG5) (QFRG[[@PSOHYIRUPDWLYH
*HQHWBRQFHSWYD\$QJLRJIUDSK)
) 7LPHHODWLRQVKLSYV
))) 7LPHHODW L RREVIKLGSW L | B D PH
))) 7LPHHODW L RRQMXH. SV P H
)
)

$FTXLVEMRRW U\
)) SDWLHYWULSWLRQ
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3DJH

1RGHU &RGBHDQLRIERQFHS&ARGHHD QLRY[DPS®BOXHU 7,
1DPHU
fi &RPSRVHWWXUH oDVV !
fi SHQGHUQWH QW B3UHVHQWBTIRIH G )
fi &RPSRWLVBH 7 D U JHRAQ WLHAVHIPWHH OD W R G
VSDWLDOO\
fi 6FRSH)HDWXUH JHDWXDWHWHR®XOWLSIOH
LPDJHV
fi $0JRU L VKK ODVODNHU 7,
fi $0JRUDWIKWLRQ 9 7,
fi >2EVHU YSORMLVEG /W H QW 7,
LWHPV@
fi 6LQJLEBJIH. QGLQJ ODPPRJUDBWKNGWW®VLW\,'
fi SHQGHUQWHQW 3UHVHQWBTKILRIH G 7,
fi $0JRU L WKHP "HQVILAWHFWRU 7,
fi $OJRUBWKWLRQ 9 7,
fi &HQWHU 32,17 7,
fi 5HIHUHWQ&RGH 7,
fi 2XWOLQH 6&225" 7,
fi 5HIHUHWQ®&RGH 7,
fi 6LQJEBJIH. QGLQJ ODPPRJUDBWKNBGWW®V LW\,
fi SHQGHUQWHQW 3UHVHQWBTKILRIH G 7,
fi $0JRU L WWKHP '"HQVLAWHFWRU 7,
fi $OJRUBWKWLRQ 9 7,
fi &HQWHU 32,17 7,
fi 5HIHUHWQ&RGH 7,
fi 2XWOLQH 6&225" 7,
fi 5HIHUHWQ®&RGH 7,
fi SUHDIHILQSBIBILRQ FP 7,
fi $UHIXWOLQH 6&225" 7,
fi 5HIHUHW&RGH 7,
ORUFXUUHQOBRQWHQW
1RGHU &RGHHDQLRIERQFHS WRGHHD Q LRWY[DPS®BOXHU 7,
1DPHU
,QGLYLGXDO 7,
,PSUHVVLRQ 5HFRPPHQGDWLRQ
SHQGHUQWHQW IRWRBUHVHQWDWLRQ |7,
6LQJEBIH QGLQJ ODPPRJUDBKNGWH®VLW)\7,
5SHQGHUQWHQW 1IRWRBUHVHQWDWLRQ |7,
$0JRU L VKK '"HQVLMWHFWRU 7,
$0JRUDWIKWLRQ 9 7,
&HQWHU 32,17 7,
5HIHUHQ®&RGH 7
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',&2036 F

(ISODQDWRRWPDWLRQ

1RGHU &RGHHDQLRIERQFHE WRGHHD Q LRWY[DPS®BOXHU
1DPHU
2XWOLQH 6&225" 7,
5HIHUHQ®&RGH 7,
,QGLYLGXDO ,1',9,'8%/ 7,
,PSUHVVLRQ 5HFRPPHQGDWLRQ
5SHQGHUQWHQW 3UHVHQWBTWIRIHG 7,
6LQJEBIH QGLQJ &DOFLILEOW R BU 7,
SHQGHUQWH QW 3UHVHQWBTWIRIHG 7,
$0JRU L WKHP &DB@PXVWWHFWRU 7,
$OJRUSWHKWYLRQ 9 7,
&HQWHU 32,17 7,
5HIHUHQ@&RGH 7,
2XWOLQH 6&225" 7,
5HIHUHQ®&RGH 7,
1XPEHRUWDOFLILFDWLRQV 7,
,QGLYLGXDO 7,
,PSUHVVLRQ 5HFRPPHQGDWLRQ
SHQGHUQWBH QW 3UHVHQWBTWUIRIH G 7,
"LITHUHQWI@RVLV ,PSQHVHDNPERBDOFLILFDWLRQV
,PSUHVV\VRFULSWLRQ &DOFL | LFFIDXWRRIDQ F U H DV, H G
LQL]H
5SHFRPPHQRO®RZ X$0DJQLILPOWERQ 7,
&HUWRILPWUHVVLRQ 7,
$0JRU L WKHP /HVLR@D O\]HU 7,
$OJRUBWHKWLRQ 9 7,
&RPSRVHWWXUH &DOFLILEOW R BU 7,
SHQGHUQWH QW 3UHVHQWBTWIRIHG 7,
&RPSRWLVBH 7 D U JAHRAD WLAHIPWMBH O DWH G
WHPSRUDOO\
6FRSRH)HDWXUH JHDWXDWHWHR®XOG W L|FQO'H
LPDJHV
$0JRU L WWKHP /HVLR@D O\]HU 7,
$OJRUBWKWLRQ 9 7,
&HUWRID@WWXUH 7,
3URED RUSOIGRH U 7,
3DWKRORJ\ ,QWUDGREWD@RRIUD G H7,
"L11HU HQPP E HRRU 7,
FDOFLILFDWLRQV
5HIHUHQ®&RGH 7,
5HIHUHQ®&RGH il|7,
&DOFLILWDSMLRQ JLQBLQEDDQFKAMWWLQJ,
&DOFLILGDWARIQE X W|*RA X SRHBBOXVWHUHG 7,
6LQJLEBIH QGLQJ &DOFLILEOW R BU 7,
SHQGHUQWH QW 3UHVHQWBTWIRIHG 7,
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([SODQDWRWPDWLRQ

3DJH

1RGHU

&RGHHDQLRI&ERQFH
1DPHU

SWRIGHHD Q LRY[DP S®A O

T
c

$0JR UL VKHP

&DB@BOXVWHULQJ

$OJRUBWKWYLRQ

9

&HQWHU 32,17 :
5HIHUHRQ@RGH ,
2XWOLQH 6&225" K
5HIHUHQERG H ,
1XPEHRWDOFLILFDWLRQV ,

6LQJEGBIH QGLQJ

,QGLYK®XOFQILFDWLRQ

S HQGHUQWHQW

SUHVHQ W WILRQD O

$O0JR UL W/KH

&DOHFWHFWRU

$OJRUBWWKWLRQ 9 ,
&HQWHU 32,17 ,

5HIHUHQ@RG H ,
2XWOLQH 68&225' ,

SHIHUHW®&RGH

6LQJOBIH QGLQJ

,QGLYK®XFQILFDWLRQ

5HQGHUQWB QW

3UHVHQWSWILRQD O

$O0JR UL WKH

&DOHFWHFWRU

$OJRUBWHKWYLRQ

9

&HQWHU 32,17 ,
5HIHUHQ@RGH
2XWOLQH 6&225' K

5HIHUHQ@RGH

6LQJOBIH QGLQJ

,QGLYK®XOFQILFDWLRQ

5HOQGHUQWH QW

SUHVHQW®WILR@D O

$0JRULVKH

&DOHFWHFWRU

$0JRUBWKWPLRQ 9 ,
&HQWHU 32,17 ,

5HIHUHQ@RGH K
2XWOLQH 6&225" ,

5HIHUHQ@RGH

6LQJEGBIH QGLQJ

,QGLYK®XOFQILFDWLRQ

S HQGHUQWHQW

SUHVHQ W WILRQD O

$O0JR UL W/KH

&DOHFWHFWRU

$OJRUBWWKWLRQ 9 ,
&HQWHU 32,17 ,

5HIHUHQ@RGH ,
2XWOLQH 6&225" ,

SHIHUHWQ®&RGH

6LQJOBIH QGLQJ

,QGLYK®XFQILFDWLRQ

5HQGHUQWBH QW

3UHVHQWSWILRQD O

ENE N RENE EEN EENE EENT RENE BEN RENE RN RENE EENT EENE BENT IENE EEN BENE SENT RENE RN IENE RENT RENE EEN EENE EEN RENE BEN BENE RENT RENE BENT RENE RN IENE IR IENE RN IENE N N
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1RGHU &RGHHDQLRIERQFHE WRGHHD Q LRWY[DPS®BOXHU 7,'0
1DPHU
$0JRU L VKHP &DOHFWHFWRU 7,
$0JRUDWIKWPLRQ 9 7,
&HQWHU 32,17 7,
5HIHUHQ@&RGH 7,
2XWOLQH 6&225" 7,
5HIHUHWQ&RGH 7,
6LQJEBJIH. QGLQJ ,QGLYR®XOFQOILFDWLRQ 7,
5HQGHUQWBH QW 3UHVHQWHWILR@D O 7,
$0JRULWVKH &DOHFWHFWRU 7,
$OJRUBWKWLRQ 9 7,
&HQWHU 32,17 7,
5HIHUHQ®&RGH 7,
2XWOLQH 6&225" 7,
5HIHUHWQ®&RGH 7,
,QF O XFERHIBW H Q%W LFFOP PR JUDSSBKUH S RMH D P S O W W D LZW UWIBRIG H
1RGHU &RGOHDQLRI&RQF H[SWRGGH D Q LRRY[DP S®BOXH U 7,'0
1DPHU
fi 6LQJEBIH QGLQJ &DOFLILEOXMW BU 7,
fi SHQGHUQWHQW B3UHVHQWBTIRIHG 7,
fi $0JRU L VKHP &D@PXVWHULQJ 7,
fi $OJRUSWHKWYLRQ 9 7,
fi &HQWHU 32,17 7,
fi 5HIHUHWQ®&RGH 7,
fi 2XWOLQH 6&225" 7,
fi 5HIHUHWQ&RGH 7,
fi 1XPEHRUWDOFLILFDW|LRQV 7,
fi >2EVHU YSORMQLVEG YW H QW 7,
LWHPV@

fi 6LQJEBIH. QGLQJ ,QGLYR®XFQILFDWLR(Y,
fi SHQGHUQWHQW S3UHVHQWHWILRQD O 7,
fi $0JR UL VK &DOHFWHFWRU 7,
fi $OJRUBWHKWLRQ 9 7,
fi &HQWHU 32,17 7,
fi 5HIHUHWQ&RGH 7,
fi 2XWOLQH 6&225" 7,
fi 5HIHUHWQ®&RGH 7,
fi 6LQJEBJIH. QGLQJ ,QGLYR®XOFQILFDWLR[Y,
fi SHQGHUQWHQW S3UHVHQWHWILRQD O 7,
fi $0JR UL VK &DOHFWHFWRU 7,
fi $OJRUBWIKWLRQ 9 7,
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3DJH

1RGHU &RGHHDQLRI&ERQFHSRREHHD Q LRY[DPS®BOXHU 7.'0
1DPHU

fi &HQWHU 32,17 7,

fi 5HIHUHW&RGH 7,

fi 2XWOLQH 6&225" 7,

fi 5HIHUHWQ®&RGH 7,

ORUFXUUHOQOBRQWHQW

1RGHU &RGHHDQLRIERQFHSVEBRGHHDQLRWY[DPS®BOXHU 7.'U

1DPHU

6XPPDBITHWHFWLR

@XFFHHGHG

6 XFFHVHWABFWLR

o

'"HWHF3HRBRIRUPHG

ODPPRJUDEBWKHN BGWWV LW\

$O0JR UL VKHP

'"HQVLMWHFWRU

$OJRUBWKWYLRQ

9

5HIHUHQ@&RGH

S5HIHUHW&RGH

5HIHUHQ@RGH

5HIHUHQ@&RGH

"HWHFOHRBRIRUPHG

,QGLYK®XOFQILFDWLRQ

$O0JR UL WVKH

&DOHFWHFWRU

$OJRUBWKWYLRQ

9

5HIHUHQ@RGH

SHIHUHW&RGH

5HIHUHQ@RGH

5HIHUHQ@RGH

"HWHFOHRBRIRUPHG

&DOFLILEFOXMWR U

$O0JR UL WVKHP

&DB@BOXVWHULQJ

$OJRUBWHKWYLRQ

9

5HIHUHQ@RGH

'"HWHF3HRIRUPHG

&DOFLILEFOXMWR U

$O0JRULWKH

&D @B XVWWHFWRU

$OJRUBWWKWYLRQ

9

S5SHIHUHW&RGH

5HIHUHQ@RGH

5HIHUHQ@RGH

5HIHUHQ@&RGH

6XPPDERBQDO\VHYV

6XFFHHGHG

6 XFFHVY¥OPOO\VHV

$QDOVBHWIRUPHG

ODVERUUHODWLRQ

$O0JRULWKH

ODVGDNHU

$OJRUBWKWYLRQ

9

5HIHUHQ@&RGH

SV IR IENE RN EENE RN RENE EEN RENE BEN RENE IEN RENE BEN BENE BENT IENE BENT RENE BEN IENE RN RENE RN EENE RN RENE RN IENE RN RN RN N
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1RGHU &RGBHDQLRIERQFHSVERGBHHD QLRWY[DPS®BOXHU 7,'0
1DPHU

5HIHUHWQ&RGH 7,

$QDOVHWIRUPHG |7THPSR&RPOUHODWLRQ 7,

$0JRULIVKH 7HP SR&JIOIDQ JH 7,

$0OJRUAWHKWLRQ 9 7,
5HIHUHWQ&RGH 7,
5HIHUHW®&RGH 7,
5HIHUHWQ®&RGH 7,
5HIHUHWQ&RGH 7,

$QDOVHWIRUPHG |, QGLYLBXDIOVVEHRFRPPHQGDWLRQ
$QDO\VLYV

$0JRULIVKH /HVLR@D O\]HU ,

$OJRUBWWHKWLRQ 9

SHIHUHW&RGH

5HIHUHQ@RGH

S5SHIHUHW&RGH

7
7
7
7

5HIHUHQ@RGH 7,
7
W

$QDOBHWIRUPHG |[2YHUPSOHV\VEHRRRPPHQGOW,LRQ
$QDO\VLV

$0JR UL VKHP ODPPRJUDPDO\]HU

$OJRUBWWKWLRQ 9 K

5HIHUHQ@RGH

5HIHUHQ@RGH

5HIHUHQ@&RGH

S5HIHUHW&RGH

( &%$'2SHUDWRQQWU

&RP S XW H UGB MGHBU I R Q RWWARRP S XOV@H) WH B ' VE R WRIWD FoL Q J @ B JH. Q G GAIW HEWHIBD JRU L WK P
,Q/RPHP SOH P HQ W KIMDLIRQ WYKHIRPR XS HQ G LL@QMER QDADI X Q F VRIVRIQR BUVFR UK ) XPERE L QW

I X Q F VRIVRKIHO J R UD. @& RPHD Q X | D F WLPRIS DUH R/H QIDVEIRXIVRNER QR P R U HK HE L @O CCR® S S O L AVDKADNIRL QY
SOD\RQJIPDUMABURYDRGXPERRBSH U DSRLAMWKIHHH UHVSREWIHY HU 2 SHKWDMW E QU3ERLEVFAKILFY H
|RW KIHO J R U DWW IOR X VMQU D YWHHG

6WDQGDUG
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JLIXYH )UHH UHVSRIGWMHYHU 2SEKDWRRWHBREWXKBYHU

7KUMDFFRPSOEVHGODA®PDURBHQGH UQW BBQW VH Q BHWXILRRIG U H V H Q WDWILRBLFAR UG L Q J
WW KR O ORZXQHV

HLWKGLVSDPSOLFRWHERARIQIWR QOD UK VWEH QG HUQW B GW H V H Q WHWXILRIBUGIL VSO D\H G

HLWKGILVSDPSOLFRWHEQBRIQIWWKRQURYVDEHQGH UQWH GBW H V H Q W MKLLREPQAS D U K V VDK
SHQGHUQWH GWHVHQWPWLAZDMIE $' 2SHUDBRIQIW UGBLVSOD\HG

HLWKGILVSDPSOLFR2WHEQBRIQIWWKIRQU RV VDEHQGH UQWH BW H V H Q WHWMKLLREBQES D U 1KV VDK
5HQGHUQW B GW H V HQ WDWLLAEDMIE $' 2 S H U D BRIQIVYD UGBLVSOD\HG

( ODPPRJUDSK\65DQBRBURFHVVIRIBUHVHQW P WIHRWQU

,IDODPPRJUDEKS5,Q VW DGEHUHRFIHWD®P R J U D,SKD,\P D J6HWRUDRBRBURFHV,QMWD @ KBWH Y LH Z
ZRUNVWDWERGRQONR JLWDP®P R JUD;SKD\, PDJEHW R U D RHB U H V H Q WDWMLIR@KHRO O RZW ECBUHHH
FRPPHQG®RE® GWELV SWDDRKDPPRJUD&K\65FRQWHGWMI LWDPPRJIJUD;SKD\,PDIJHRBUHVHQWDW|L
,QVWDQFHYV

M, QPRWNFHQDWKBHNPPRJUDSKGS5, QVWDLWAH/ LIOYRBIHDPHE&20 3D W LIHIEBW XBW KHRUUHVSRQGL
'LILWDPPRJUD$RBURFHVDIOQ@Q@RBUHVHQWPWIRQWDQFHYV

H,IDZRUNVWIVBOR® P RJUDSK\65,QV W DEXBR HVRKAD YLHP D J HRAW KVFD PH & 2 0 3 D W LIN@EW X GK H
ZR U N V WPIDWKLVRADKSHD W LEHIEBMW X BW W U R EAKKOHIR/P R J U D&SK 6 5, Q VW DL @FUHGBMIRX H U\ 5 H WWUKRHIY. W/ D O
ODPPRJUDSRBUHVHQWPW LAY KDV LIHDBW X G \

M2QFBZRUNVWDOWIKBDPPRJIUDSK 65, QVWDQFRHILWDPPRIJUDSRBUHVHQWPW IR YWD IRAH V
W K3HD W LEHIBW X @AKGHR X U,iPHD J&HHH T XHQ F H DWW WIRHEXMKH LWD®PRJIJUD REBUHVHQWQWWRQFH
ZLOBWIHUWGGHARHUUHV SRQGWR®MP RIJUD }RKBURF HV VQ QW DAXAEHR U N V WWID\R D RV@ IKUH | H U H Q FLHWVED O
ODPPRJUDS$RBURFHVYQQWDNEFHILWDPPRIJUD $RBURFHVYQQW DJHAH U HQW KD PPRJUD S K\
&$'65

H7KHERUNVWIXWE MG FRISDWRBDWBBBVHUYHG $ LQKSHR X U,PHD JGH T X H ®HHD FKJ L WDPP R
JUDSKRBUHVHQWDWILERQW D& HW H WZFKLHIMKMWUS D W D OLON MORHEHRW U H V S RQ GWR®P RJUD SK\
YJRBURFHVYEPQJBVWDQFH

i, IWKHD ORKBISDWRBDWBRBVHUYHG $ L¥(6 WKMWGEEH' UHV XWEKRYEMHGLYSOD\HG

o, IWKHD OKBISDWRBDWBRBVHUYHG $ L2 WKMWGEH' UHV XWEKERYOREWME LVSOD\HG

H,I6SDWRBOWBREBVHUYHG $ LR H V HRMW R RWKLP D J B VWS DWH D BIOX DGHRWYR Z QN K H
ZRUNVWEKWRRMERU R F A H\B KW W H PBEILLBEHD U H V XVOKAR P S DAUKHA D JH. E U DUHH, ' “&$',PDJH
/LE U DQW AR Q W.RQWP O RHAWVKOHD P P R J U D&SK 6 5, Q V W DAQRFKEHV V R F LIDWWHA B IEECCMWKAR UUH VSR Q G L
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'LILWDPPRJUD$RBUHVHQWPW IR QW DTKAHR Q W.RNGH/P V '&0 3DWRHQWQWRWLRQ

'&0 3DWRHQWQWRWKXRQ '&0 +RUL]IRBQYWBBD FL@IQG '&0 9HUWILHEBODFL®D\
EEXVHEWKEXU S R WHKYHD O XGHRY RRAD W MKKZHR U N V WQCHVA IBREG MW YWWR R U G LIRRONY WHIY G LL@QN KOHD P P R
JUDS&S$' 65 FRQWHRDWWHKME DWKDODFWRWKHYLEDPPRIJUD $RBUHVHQW.PWIRQWDQFH
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) &KHRW' ,QIRUPDWLYH U

TKIHQQHEPDVRUPHIUROADVBH® B[ & KHE® ,QIRUPDM@6GYrHLQWKH DQBDUOHNUVRWRMNDQGDUG

) &KHWW'65&RQWHIHMAW UXFW XUHU

7KMVHPSORWKAKHY® 65,2' DUGIHILQEBGQ QB[ 6W U X FAHSRIUGHRSIO DMRHAP DWIRHBH ° 5SHODWLRQVKI
GHILQ@G&KHEWY 65,2' WHP S CODUBH V D O0QHD IRWAK H WAL B W R G WLHADHWPH | H U HQ REPQ R WBIGIRE M H F W
LQVW IVQFB\DS U L8RKH ¥ % 65 D UIHQ VH B WWBQ BKHH B5 R EMHG WW ZQ WHS S U R SRIULIDMW B & GRFEHV H U
YDWERQWN[W)HFHVWREG DAWMIP G H UQ Y IDINB H | H U HRFFGI\ELHDHNS H Q WIRIEH UM | H UHHQFBIW L R Q V K
ZLWRRQWMMHPIVUD S K UIDRMHER WKRKW F H

JLIXYUH 7RYHYHRMKHWW' 65&RQW AW U

7KHRFXPHSRRWDJH EURS! 3URFHVIVQQAR G LEXR/P D D\QEX P P D UR HAMW H F WLRED\D O\VKE WUHH \
W R J H VRKUNRUKAFR Q VW DRI/ KSHK H &% 65 ,2' 6HISQQH[IRDG G LWL[SQDQ B WIKRIQP PDURHWWHFWLRQ
DQHBQDO\VKE WUHHYV

6WDQGDUG
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JLIXUH ([DPSCRH&$' BURFHVVDIQEILQGLOGIXPPDWBYXE UHRIEKHWW' 65&RQWHQWU
JUHHU

7KN KD GHGHIPLIXYH GHPDUFIDQNRYPDMW\LRQUWRRW HF KR Q MOKHQ VK DB BIBE Q |RUPDMALRQW L Q J
|URSQ D O \VHMY/L VW L IQ¥ WHEM W H U ZIKGIVORI RO DIF®!J R ULLGAHKPW L LIQA RWPR B@ KBRK@ PDEIHWHFWLRQV
RBXPPDRESQDO\VKE WUHHYV

7KHGHQWLRIFOMWQRGZOWRVYQQLOB I RQVLOMRHI'GIWHF\EKRBKH VXMENVQJOB IH QG L7&KH
WHPSRBDOH®DW KRR G X QHZIRQ V W DROW KAD P YL HVE D NDH®L | |H WH O MMV X Q@& R P S R\ HW W XV H
FRQVLGHQIDHOGAV LV

2QFB6LQJOPBIHQGRGRPSRYHOYWXKDEHH@ VW D QWDIEMHGE HUHRPAGXPERKRPSRYHWW XUHYV
KLIKIHW K SBURFHVIVQL X GLEXIKPDVXE WUHH

) &KHWW' 652EVHUY DMRLRQHIARGLQJIU

1 $Q\FR Q WAV K&R Q W\M QWK B BVE H HIQD V H UIWHBX S O L FI\WBIG R WBKGHREE M HE WW B Q BH $62 % 6
&217(;7UHODW MRRQRKE & UFHR Q WLNQHIF K G MV F WALKEHR Q WRHV/WBHS R E M HE WW DUQRBK L ERVULJLQDWH G
7KIPHFKDQRDEHKVHEBRRPELUHS RHWEKHEW 65 &KHEW 65 +XPDQ

H 9%\ UHIHUWHDHW LROQWELQY®B JH QG LDQBR P SR\ HW W X3LHWD S K UDRPIGLERAH &% 65 REMHFW V
QHHGRHXSGDWRGR S BOH U HRDFHL. E U DQW UALIHWY U UHR@ KSHU LRREUM WRRVK IQIHB R V L WLIGR KSU HV HQ W
REMHFW

7KK $'3URFHVIVQ)QR D G LEXAP DUM FWRM KBIS ' R F X P HEQRAD WM IQRIBI& K HE S 65,2' PD\FRQWB LW X U H
RF XU UHEEN MWD L@ BIHQ G IDAIBR P S R VH WM X7UKHAR Q WLRVQHR\RIPX U UDHEEW LFFRRWQ W Bl W D URIRIQW H Q W
LWHWKBWWYDHE\ YD QXH55(' )520 UHO D W VRER/RR SR \) HW W K B B WLHAQHEPR Q WIHVQNW K PR HU R P
FRQWRHYWHKIIVG B L\WEDBU Y BW QR VWH $62% 68217 (; 7UH O D W MRRDLY BRIFSQMLIGHF K6 MV F WALKEHH

F R QWRHW\KRR X UFRIFXPHQW

,QLIXYH &RPSRVHOWRQBLQJOBJIH QGDYHXUUBQBLQJIEPJIH QGLIQRFULRG XSOLFDRMHG
DSULRRFXPHQW
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Modality Worklist US Image and US Multi-frame 10D MPPS IOD

(Tag) [Return Key Type] (TAG) [Type] (Tag) [SCU/SCP Type]
- Stage Code Sequence (0040,000A) [3]
View Name (0008,2127) [3]
View Number (0008,2128) [3]
- Number of Event Timers (0008,2129) [3]
Event Elapsed Time(s) (0008,2130) [3]
- Event Timer Name(s) (0008,2132) [3]
- View Code Sequence (0054,0220) [3]
-—- >View Modifier Code Sequence (0054,0222) [3]

a. Recommended if the Modality conforms as a SCU to the Modality Worklist SOP Class and Modality Performed Procedure Step

b. Sequence may have one or more Items

K.5 Guidelines

This annex provides guidelines for implementation of the following aspects of Staged Protocol exams:
Identification of a Staged Protocol exam.
Identification of Stages and Views within a Staged Protocol exam.
Identification of extra-Protocol images within a Staged Protocol exam.
Acquisition of multiple images of a View during a Stage, and identification of the preferred image for that Stage.

Workflow management of Staged Protocol images.

K.5.1 Staged Protocol Exam Identification

The attributes Number of Stages (0008,2124) and Number of Views in Stage (0008,212A) are each Type 2C with the condition "Required
if this image was acquired in a Staged Protocol." These two attributes will be present with values in image SOP Instances if the exam
meets the definition of a Staged Protocol Exam stated in Section K.3. This includes both the Protocol View images as well as any
extra-Protocol images acquired during the Protocol Stages.

The attributes Protocol Name (0018,1030) and Performed Protocol Code Sequence (0040,0260) identify the Protocol of a Staged
Protocol Exam, but the mere presence of one or both of these attributes does not in itself identify the acquisition as a Staged Protocol
Exam. If both Protocol Name and Performed Protocol Code Sequence attributes are present, the Protocol Name value takes precedence
over the Performed Protocol Code Sequence Code Meaning value as a display label for the Protocol, since the Protocol Name would
convey the institutional preference better than the standardized code meaning.

K.5.2 Stage and View Identification

Display devices usually include capabilities that aid in the organization and presentation of images acquired as part of the Staged
Protocol. These capabilities allow a clinician to display images of a given View acquired during different Stages of the Protocol side
by side for comparison. A View is a particular combination of the transducer position and orientation at the time of image acquisition.
Images are acquired at the same View in different Protocol Stages for the purpose of comparison. For these features to work properly,
the display device must be able to determine the Stage and View of each image in an unambiguous fashion.

There are three possible mechanisms for conveying Stage and View identification in the image SOP Instances:
"Numbers" (Stage Number (0008,2122) and View Number (0008,2128) ), which number Stages and Views, starting with one.

"Names" (Stage Name (0008,2120) and View Name (0008,2127) ), which specify textual names for each Stage and View, respectively.
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"Code sequences" (Stage Code Sequence (0040,000A) for Stage identification, and View Code Sequence (0054,0220) for View
identification), which give identification "codes" to the Stage and View respectively.

The use of code sequences to identify Stage and View, using Context Group values specified in PS3.16 (e.g., CID 12002 Ultrasound
Protocol Stage Types and CID 12226 Echocardiography Image View ), allows a display application with knowledge of the code se-
mantics to render a display in accordance with clinical domain uses and user preferences (e.g., populating each quadrant of an
echocardiographic display with the user desired stage and view). The IHE Echocardiography Workflow Profile requires such use of

code sequences for stress-echo studies.

Table K.5-1 provides an example of the Staged Protocol relevant attributes in images acquired during a typical cardiac stress-echo

ultrasound exam.

Table K.5-1. Staged Protocol Image Attributes Example

Baseline Stage - View 1

Mid-Stress Stage - View 1

Mid-Stress Stage - View 2

Study Instance UID:

"1.2.840 .123.1"

Study Instance UID:

"1.2.840 .123.1"

Study Instance UID:

"1.2.840 .123.1"

Request Attributes Sequence:

Request Attributes Sequence:

Request Attributes Sequence:

>Scheduled Procedure Step Description:
"Exercise stress echocardiography"

>Scheduled Procedure Step Description:
"Exercise stress echocardiography"

>Scheduled Procedure Step Description:
"Exercise stress echocardiography"

>Scheduled Protocol Code Sequence:

>Scheduled Protocol Code Sequence:

>Scheduled Protocol Code Sequence:

>>Code Value: "P5-B3050"

>>Code Value: "P5-B3050"

>>Code Value: "P5-B3050"

>>Coding Scheme Designator: "SRT"

>>Coding Scheme Designator: "SRT"

>>Coding Scheme Designator: "SRT"

>>Code Meaning: "Exercise stress
echocardiography"”

>>Code Meaning: "Exercise stress
echocardiography”

>>Code Meaning: "Exercise stress
echocardiography”

Performed Procedure Step Description:
"Exercise stress echocardiography"

Performed Procedure Step Description:
"Exercise stress echocardiography"

Performed Procedure Step Description:
"Exercise stress echocardiography"

Protocol Name:

"EXERCISE STRESS-ECHO"

Protocol Name:

"EXERCISE STRESS-ECHO"

Protocol Name:

"EXERCISE STRESS-ECHO"

Performed Protocol Code Sequence:

Performed Protocol Code Sequence:

Performed Protocol Code Sequence:

>Code Value: "P5-B3050"

>Code Value: "P5-B3050"

>Code Value: "P5-B3050"

>Coding Scheme Designator: "SRT"

>Coding Scheme Designator: "SRT"

>Coding Scheme Designator: "SRT"

>Code Meaning: "Exercise stress
echocardiography”

>Code Meaning: "Exercise stress
echocardiography”

>Code Meaning: "Exercise stress
echocardiography”

Number of Stages: "4"

Number of Stages: "4"

Number of Stages: "4"

Number of Views In Stage: "2"

Number of Views In Stage: "2"

Number of Views In Stage: "2"

Stage Name: "BASELINE"

Stage Name: "MID-STRESS"

Stage Name: "MID-STRESS"

Stage Number: "1"

Stage Number: "2"

Stage Number: "2"

Stage Code Sequence:

Stage Code Sequence:

Stage Code Sequence:

>Code Value:"F-01602"

>Code Value: "109091"

>Code Value: "109091"

>Coding Scheme Designator: "SRT"

>Coding Scheme Designator: "DCM"

>Coding Scheme Designator: "DCM"

>Code Meaning: "Baseline state"

>Code Meaning: "Cardiac Stress State"

>Code Meaning: "Cardiac Stress State"

View Name: "Para-sternal long axis"

View Name: "Para-sternal long axis"

View Name: "Para-sternal short axis"

View Number: "1"

View Number: "1"

View Number: "2"

Number of Event Timers: "1"

Number of Event Timers: "1"

Event Elapsed Time(s): "10000" (ms)

Event Elapsed Time(s): "25000" (ms)

Event Elapsed Timer Name(s): "Time Since
Exercise Halted"

Event Elapsed Timer Name(s): "Time Since
Exercise Halted"
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Mid-Stress Stage - View 1 Mid-Stress Stage

Protocol Image Extra-Protocol Image

View Code Sequence:
>Code Value: "G-0396"
>Coding Scheme Designator: "SRT"

>Code Meaning: "Parasternal long axis"

K.5.4 Multiple Images of A Stage-view

Ultrasound systems often acquire multiple images at a particular stage and view. If one image is difficult to interpret or does not fully
portray the ventricle wall, the physician may choose to view an alternate. In some cases, the user may identify the preferred image.
The Key Object Selection Document can identify the preferred image for any or all of the Stage-Views. This specific usage of the Key
Object Selection Document has a Document Title of (113013, DCM, "Best In Set") and Document Title Modifier of (113017, DCM,
"Stage-View").

K.5.5 Workflow Management of Staged Protocol Images

K.5.5.1 Uninterrupted Exams - Single MPPS

Modality Performed Procedure Step (MPPS) is the basic organizational unit of Staged Protocol Exams. It is recommended that a
single MPPS instance encompass the entire acquisition of an ultrasound Staged Protocol Exam if possible.

There are no semantics assigned to the use of Series within a Staged Protocol Exam other than the DICOM requirements as to the
relationship between Series and Modality Performed Procedure Steps. In particular, all of the following scenarios are possible:

one Series for all images in the MPPS.

separate Series for Protocol View images and extra-Protocol images in the MPPS.
separate Series for images of each Stage within the MPPS.

more than one Series for the images acquired in a single Protocol Stage.

There is no recommendation on the organization of images into Series because clinical events make such recommendations imprac-
tical. Figure K.5.5-1 shows a possible sequence of interactions for a protocol performed as a single MPPS.

Worklist Acquisition
Manager Modality

Server

| Storage |

'
1. Modality Worklist Provides Scheduled Staged Protocol H

2.MPPS Created for Scheduled Staged Protocol

3. Acquire Image

8. MPPS Set “COMPLETED" for Scheduled Staged Protocol D

Figure K.5.5-1. Example of Uninterrupted Staged-Protocol Exam WORKFLOW
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K.5.5.2 Interrupted Exams - Multiple MPPS

A special case arises when the acquisition during a Protocol Stage is halted for some reason. For example, such a situation can occur
if signs of patient distress are observed, such as angina in a cardiac stress exam. These criteria are part of the normal exam Protocol,
and as long as the conditions defined for the Protocol are met the MPPS status is set to COMPLETED. Only if the exam terminates
before meeting the minimum acquisition requirements of the selected Protocol would MPPS status be set to DISCONTINUED. It is
recommended that the reason for discontinuation should be conveyed in the Modality Procedure Step Discontinuation Reason Code
Sequence (0040,0281). Staged Protocols generally include criteria for ending the exam, such as when a target time duration is reached
or if signs of patient distress are observed.

If a Protocol Stage is to be acquired at a later time with the intention of using an earlier completed Protocol Stage of a halted Staged
Protocol then a new Scheduled Procedure Step may or may not be created for this additional acquisition. Workflow management re-
commendations vary depending on whether the care institution decides to create a new Scheduled Procedure Step or not.

Follow-up Stages must use View Numbers, Names, and Code Sequences identical to those in the prior Stages to enable automatically
correlating images of the original and follow-up Stages.

K.5.5.2.1 Unscheduled Follow-up Stages

Follow-up Stages require a separate MPPS. Since follow-up stages are part of the same Requested Procedure and Scheduled Pro-
cedure Step, all acquired image SOP Instances and generated MPPS instances specify the same Study Instance UID. If the Study
Instance UID is different, systems will have difficulty associating related images. This creates a significant problem if Modality Worklist
is not supported. Therefore systems should assign the same Study Instance UID for follow-up Stages even if Modality Worklist is not
supported. Figure K.5.5-2 shows a possible interaction sequence for this scenario.

Worklist Acquisition Storage
Manager Modality Server
i i
Ij 1. Modality Worklist Provides Scheduled Staged Protocol |j
Ij 2.MPPS Created for Scheduled Staged Protocol [I
T T
| |
1 —
| |
: 3. Acquire Images I:I
i
i 4. Store Images

9. MPPS Set “COMPLETED" for Scheduled Staged Protocol

11. Acquire Images

14. MPPS Set “COMPLETED" for ‘Follow-up’ Scheduled Staged Protocol D

I
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
I

1
1
1
1
1
1
1
1
1
1
1
1
1
1
| |
|:| 10. Second MPPS Created for ‘Follow-up’ Scheduled Protocol ||:|
T T
1 1
1 '
1
1 1
1 I:I
1
1
1
1 1
1
1
1
1
1
1
|
'

Figure K.5.5-2. Example Staged-Protocol Exam with Unscheduled Follow-up Stages
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K.5.5.2.2 Scheduled Follow-up Stages

In some cases a new Scheduled Procedure Step is created to acquire follow-up Stages. For example, a drug induced stress-echo
exam may be scheduled because an earlier exercise induced stress-echo exam had to be halted due to patient discomfort. In such
cases it would be redundant to reacquire earlier Stages such as the rest Stage of a cardiac stress-echo ultrasound exam. One MPPS
contains the Image instances of the original Stage and a separate MPSS contains the follow-up instances.

If Scheduled and Performed Procedure Steps for Staged Protocol Exam data use the same Study Instance UID, workstations can
associate images from the original and follow-up Stages. Figure K.5.5-3 shows a possible interaction sequence for this scenario.

Worklist Acquisition
Manager

Modality

Storage
Server

1. Modality Worklist Provides Scheduled Staged Protocol

I
Q

2.MPPS Created for Scheduled Staged Protocol

3. Acquire Images

Halt Exam Early Due to Patient Distress

9. MPPS Set “COMPLETED" for Scheduled Staged Protocol

(same Study UID as original)
11.MPPS Created for ‘Follow-up’ Scheduled Protocol

10. Modality Worklist Provides New Follow-up Scheduled Staged Protocol D
1
1
1
1

15. MPPS Set “COMPLETED" for ‘Follow-up’ Scheduled Staged Protocol

Figure K.5.5-3. Example Staged-Protocol Exam with Scheduled Follow-up Stages
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L Hemodynamics Report Structure
(Informative)

The Hemodynamics Report is based on TID 3500 Hemodynamics Report . The report contains one or more measurement containers,
each corresponding to a phase of the cath procedure. Within each container may be one or more sub-containers, each associated
with a single measurement set. A measurement set consists of measurements from a single anatomic location. The resulting hierarch-
ical structure is depicted in Figure L-1.

Document Root
(CONTAINER)

Y

|
"
L

Post-Intervention Phase
(CONTAINER)

Post-Contrast Phase

Baseline Phase
(CONTAINER)

(CONTAINER)

N

Clinical Context
(CONTAINER)

Clinical Context
(CONTAINER)

Arterial Arterial Gradient
(CONTAINER) (CONTAINER) (CONTAINER) (CONTAINER)

l l

HAS OBS CONTEX
Anatomic Location | Systolic Pres. | | Diastolic Pres. | | Mean Pres.
LOC = Aorta

| !
| e |

éh

|

Anatomic Location

Systolic Pres. | | Diastolic Pres. | | Mean Pres.
LOC =L Fem Art

Figure L-1. Hemodynamics Report Structure

The container for each phase has an optional subsidiary container for Clinical Context with a parent-child relationship of has-acquisition-
context. This Clinical Context container allows the recording of pertinent patient state information that may be essential to understanding
the measurements made during that procedure phase. It should be noted that any such patient state information is necessarily only
a summary; a more complete clinical picture may be obtained by review of the cath procedure log.

The lowest level containers for the measurement sets are specialized by the class of anatomic location - arterial, venous, atrial,
ventricular - for the particular measurements appropriate to that type of location. These containers explicitly identify the anatomic
location with a has-acquisition-context relationship. Since such measurement sets are typically measured on the same source (e.g.,
pressure waveform), the container may also have a has-acquisition-context relationship with a source DICOM waveform SOP Instance.
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The "atomic" level of measurements within the measurement set containers includes three types of data. First is the specific meas-
urement data acquired from waveforms related to the site. Second is general measurement data that may include any hemodynamic,
patient vital sign, or blood chemistry data. Third, derived data are produced from a combination of other data using a mathematical
formula or table, and may provide reference to the equation.
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M Vascular Ultrasound Reports (Informative)

M.1 Vascular Report Structure
'

TID 1001 Summary Findings
Observation Context (CONTAINER) (CONTAINER)

i ¢ I

Renal Artery/Aorta
velocity ratio = 2.9
NUM

IAS CONCEP CONTAINS
MODIFIER

Time Avg. Peak Velocity =
120 cm/s
NUM

Finding Site =
"Vascular Structure Of Kidney"

| Laterality = "Left" |
CODE CODE

Renal Artery
(CONTAINER)

“proximal”
CODE

Topographical Modifier = |

Figure M.2-1. Vascular Numeric Measurement Example

The vascular procedure report partitions numeric measurements into section headings by anatomic region and by laterality. A laterality
concept modifier of the section heading concept name specifies whether laterality is left or right. Therefore, laterally paired anatomy
sections may appear two times, once for each laterality. Findings of unpaired anatomy, are separately contained in a separate "uni-
lateral" section container. Therefore, in vascular ultrasound, laterality is always expressed at the section heading level with one of
three states: left, right, or unilateral (unpaired). There is no provision for anatomy of unknown laterality other than as a TEXT content
item in the summary.

Note that expressing laterality at the heading level differs from OB-GYN Pelvic and fetal vasculature, which expresses laterality as
concept modifiers of the anatomic containers.

Section Heading Concept Name Section Heading Laterality
Cerebral Vessels Left, Right or Unilateral
Artery of Neck Left, Right
Artery of Lower Extremity Left, Right
Vein of Lower Extremity Left, Right
Artery of Upper Extremity Left, Right
Vein of Upper Extremity Left, Right
Vascular Structure of Kidney Left, Right
Artery of Abdomen Left, Right or Unilateral
Vein of Abdomen Left, Right or Unilateral

The common vascular pattern is a battery of measurements and calculations repeatedly applied to various anatomic locations. The
anatomic location is the acquisition context of the measurement group. For example, a measurement group may have a measurement
source of Common lliac Artery with several measurement instances and measurement types such as mean velocity, peak systolic
velocity, acceleration time, etc.
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There are distinct anatomic concepts to modify the base anatomy concept. The modification expression is a content item with a
modifier concept name and value selected from a Context Group as the table shows below.

Anatomic Modifier Concept Name Context Group Usage
(G-C171, SRT, "Laterality") CID 244 Laterality Distinguishes laterality

(G-A1F8, SRT, "Topographical Modifier") |CID 12116 Vessel Segment Modifiers |Distinguishes the location along a segment:
prox, mid, distal,

(125101, DCM, "Vessel Branch") CID 12117 Vessel Branch Modifiers  |Distinguishes between one of multiple
branches: inferior, middle

M.2 Vascular Examples

The following are simple, non-comprehensive illustrations of significant report sections.

M.2.1 Example 1: Renal Vessels

Nest Code Meaning of Concept Name Code Meaning or Example TID
Value
1 Vascular Ultrasound Procedure Report TID 5100
11 Language of Content Item and Descendants | English TID 1204
1.2 Subject Name John Doe TID 1007
13 Subject ID 123-45-9876 TID 1007
1.4 Procedure Study Instance UID 1.2.842.111724.7678.12.33|TID 1005
15 Procedure Study Component UID 1.2.842.111724.7678.55.33| TID 1005
1.6 Procedure Accession Number 20011007-21 TID 1005
17 Patient Characteristics TID 5101
1.7.n TID 5101
1.8 Summary TID 5102
1.8.n TID 5102
1.9 Findings TID 5103
19.1 Finding Site Vascular Structure Of TID 5103
Kidney

1.9.2 Laterality Right TID 5103
1.9.3 Renal Artery TID 5104
1931 Topographical Modifier Origin TID 5104
1.9.3.2 Peak Systolic Velocity 420 cm/s TID 300

1.9.3.3 End Diastolic Velocity 120 cm/s TID 300

1.9.34 Resistive Index 3.7 TID 300

1.9.35 Pulsatility Index 0.7 TID 300

1.9.3.6 Systolic to Diastolic Velocity Ratio 3.5 TID 300

194 Renal Artery TID 5104
1941 Topographical Modifier Proximal TID 5104
1.9.4.n .. . other measurementsn TID 300

1.9.5 Renal Artery TID 5104
1951 Topographical Modifier Middle TID 5104
1.95.n .. . other measurementsn TID 300
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