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IHSY& (), (-$. /4 0)* 12$3456")7+$8%.39$)*$ )+$  +HW QHWZHUN LV QRJ PDDU QHW JHVWDU
RSJHULFKW DOV HHQ 63521* J&JRHBQRMHMH NDQBYMHLY (HQ JURHLHRGH EHZH
0+7$:+$<T) A(7;4$.2575. @<ABCS#: #$:44($HODES  "(-+$40$#"SE"("+$0"#S 140 E" &) WS +$*/4"0:"(5
UHQ YDQ 3UDNWONJHULFKWH 21GHU]RHINATSRBSITOHEGD-UEY"+$6"$ ("EH#)"$6)"'$
KRJHVFKROHQ RQGHUOLQJ PHHU YHDELWBWQQXP MVRHHBNEBHQ RSJHEBXZG HQ
PDNHQ (6& YHUELQGW YLHU KRJHVEKROHQ SHQYRHUGHU
+RJHVFKRRO ,QKROODQG 'H +DDB/H RN HVFKRRO GRQHRRN QLHW DOOHHQ HHQ
¥1244E$<A#H" (6,08 +$14T*1244ESFH("124#7% WH GHOHQ PDDU RRN HHQ HHUEHWRRQ DD
GDDUEG6 EHWURNNHQ ]16Q +HW JHHIW HHQ
(6& LV HHQ WUDQV GLVFLSOLQDISU FQGBWRHNYGHWEWGNS®DW QHUY GLH RQV
VDPHQZHUNW PHW YHUVFKLOOHQGH ISHHONWY R S DA Q& UM WEODILQJIHQ EHWHU W
RQGHU RQWZHUSEXUHDXV JHPHHQWBQY¥NKIQ WEVWHQ GLAIMRRU RQV OLJJHQ
SXEOLHNH RUJDQLVDWLHV XQLYHUVLWHLWHQ HQ SODWIRUPV
JRDOV 3XEOLHNH 217ZHUS SUDNW 6 N-.$B25%0(<H347.93. 5> D0UFH@ (*A$
'"HVLJQ )RXQGDWLRQ '') *H]DPHQOGX 6&'UH® PZH RYHU
HQ SDNNHQ ZH FRPSOH[H PDDWVEKDX3 SESE SANHWY D Q B HUWM RN
S48 +$+D)#S " (*12)EE"+6"$6)*1) E)+"*$6)"$;EE'0;E$S X 6&' LQ VI\VWHPHQ
YHUZDQW ]6Q DDQ V\WVWHPLVFKH HQXFR&GHQLW@ EHQDGH
0+7+2
"4
$0V 63521* JURHS VWUHHIW (68 HUR DDURIMHDP PE®X6Y HOHPHQWHQ ¥DQ KHW
]DDP KRJHVFKRRORYHUVWOJHQGH RDISHN ] RWNVHRRHKHOR GHVLIQ (6& ]6Q K
LQIUDVWUXFWXXU WH ]6Q ZDDULQ G SorH (E-H]PI4 TS)DEE 18 U HRES (NSEUAL (*5)+$6"$
HQ SUDNWGONSURIHVVLRQDOV QDXZ QDY ENURHQ (POMSPBEY (6&DODPWRUHQ
JHGHHOGH "\QDPLVFKH /HHU $J15QG W L HV]H(6\WXHHO® (6&ROODEV HQ (6&DOOV
ST R (HS ) HS [EE"HS 6"S )4+, )-"E)+ TS
HQ SURIHVVLRQDOLVHULQJ RYHU BA\MWBEPLVFK &R 'HVLJQ
0;:($*#)ODE" (#$44-$ 2 #S A+#54:+$ 148 +)'D,"$4+6"(5  A+S$,"(-$)*$ 7" AH'EBS)+SE"(+H"E  $B"+R VB 2"#$
JRHNVYRRUVWHOOHQ HQ VXEVLGLHDQRBWUB UHNQ , ZKHWG BRRUGNDQ RQGHU]JRHN [
LPSDFW HQ UHLNZG6GWH YDQ 6\VWH P OWRKH RH'GI \EHIIY 66&1Q J QLHW RS DIVWDQG
DOV DDQSDN ELQQHQ ]RZHO GH DFDBFRWWFXHWADUHQGHDOMY GH SUDNWGON HQ
B"$*,0"+E")+7$,4(6H$:" (7 (44#? ‘H FUHDWLHYH SUDNWGONSDUWQH®YV HQ KX
WURNNHQKHLG ]6Q KLHULQ YDQ HVVHQWLH
(6& UDDNW DOOH RQGHUGHOHQ YDQ GH GULHKRHN RQGHUZGV
RQGHUJRHN HQ SUDNWON +HW QH WS- 5% B5+H(-SBAABL0"+,"(-)+7$
6"5 4+#,)-"E)+7$ +$ -"++)*$ "+§ -"++)* (46D 1#"+$ 6)"$ PHW FUHDWLHYH SDUWQHUV WHS5EHVFKRX]
KHOSHQ E6 KHW QDYLJHUHQ HQ YRUPRSYHIQE YPR GHML.QQYMWUDHMHFW 'Sl 6&' DDQ
QDDU HHQ JH]RQGH GLJLWDDO YHLORHH HQ HX XUQODRIH @ DMWY DDQSDN YRRU Pl
VFKDSS6 XLWGDJLQJHQ PDDU RRN YRRU $KHW (6&
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"H]JH VWUXFWXUHOH EHWURNNHG®GK H GGO+BR/ISHINOSNORAHI. 3ZHABH U
]J6GVH XLWZLVVHOLQJ HQ NHQQLVRQWX@N'8PA.05@0$?.6J0XFLDDO RP
$,0"+$644($6"S 1AV E Q) S +SH(+H) *$#'$+:)7"5  2QWZHUSHUV KRJIJHVFKROHQ HQ XQLYHL
UHQ 6DPHQ ERXZHQ ZH |R DDQ KHWOYHURR QHQ WBRNR GXFWHQ JRDOV WRRONI
HOPF12"$:(+6" )+ TS S S+ EE"+$: +SH(H)H) 2 WHQVHWYVY RP NHQQLV WRHJDQNHOGON HC
"H]H SURGXFWHQ KHOSHQ QLHW BOOHH!
'"H (6&D0OO LV RQWVWDDQ YDQXLS G®LEHKR¥ MHD RS KA. ‘"N SURMHFW RYHU
SHUWLVH HQ HUYDULQJ YDQ RQW Z HA0S B XU BSDEHS (QDEE"F6tS V('E6"+$ #'$
QHWZHUN EHWHU WH EHQXWWHQ 9LRY IGBE (FDBIQ HG G RSIMYVLRQDGY GDD
RSURHS DDQ RQ]H FUHDWLHYH SDUWDHY V' IRP BRIENWH DKW HQFK RS GH 6\VW
RP WH UHtHFWHUHQ RS HHQ NHQRLVSURIGWEN X{HWWKRQDSWDNHQ ZHONH 6&'
WG6N GDW NDQVUGN LV RP GRRU WH BQWUZLING HO® (R QURZLINNGHHAG HQ KRH ]H
ZH GH]H SDUWQHUV XLW RP KXQ SUDDINDNWYBQEHWIWN DOVGEHMIH NHQQLV RS
SHQ 2Q]H SDUWQHUV GLH GHHOGDPHBGHHD G HH@&DPPPUPPHHUGHUH FRQWH
NHQ GHHO XLW YDQ GH RQWZHUSSUDBSAW6N HQ RQGHUVWHXQHQ
SXEOLHNH HQ SULYDWH RUJDQLVSDWLHY PHW FUHDWLHYH VWUDWH
JLVFKH HQ FR GHVLJQ SURMHFWHQ 'HQQIDMSURGXRPHQXQ]RDOV JHGH“QLHF
NHQQLVSURGXFWHQ Jpu YRUP WH 5 HYWDQG DXW GKIREK VR RNVE X O RQWVOXL
WHQ KXQ RRUVSURQNHOGNH FRQWHPW QURIWSGVIE EMXJKEDBQ LV YRRY GH J
GDDUPHH E6GUDJHQ DDQ HHQ EUHG HUN6& OLKIHWRWLWBVWEDUH SURGXFWH
RQWZHUSHUV ]JRDOV HHQ WHOHIRRQ RI
1D GH RSURHS RS RQ]H (6&RQIHUH QMBL(SLALKY" #BHE A6H#S:-$'*$2"(-"+6S,;++"($
HQ RS RQJH ZHEVLWH NUHHJ HHQ JHI/HHGIHIEQV IGHUSWHD NWRINS ZRUGW WRHJIHSD
FUHDWLHYH SDUWQHUYV W6G HQ BLGCQHBWQDRP®KNQ NEGRLVGXRHO PDDU MX!
GXFW HQ DDQSDN YHUGHU WH YHUG DIQSHQ HQ \H &Y RRUEBHINIGOELQQHE® RQGFH
PHW GH RQGHUJRHNHUV LQ KHW QHERZMU-N? *HGXUHQGH
GH]H SHULRGH NZDPHQ ]6 GULHPDDO J YRRU WO6GHQV HQ
QD GH 'XWFK 'HVLJQ :HHN LQ RNWREHQ NHQQUUBHRGXFW PDDNW NBQQLV
PHW (6& RQGHU]JRHNHUV GLH DOV FRGDPIOHYE PHH GPREE&WH GLUHFWH EBWURNYD
YUDJHQ VWHOGHQ HQ UHOHYDQWH WSHHRROUNHMVDISWHK A DINGW W K W.ARWQ Y HUJURRW
DDQUHLNWHQ +XQ VWHPPHQ NR®PHQYWE UXHUHRQ GBLKRRIBOOHHQ SURMHFWG
*4D--"+7? PDDU RRN DQGHUHQ EXLWHQ KHW SURNM
! E6 JHHQ YDVWVWDDQG LHWV GDW HHQY
GUDJHQ PDDU RQWVWDDW LQ JHEUXLN
FRQWH[W YDQ GH SUDNWGN 'H YUDDJ L

"HHSIVoHHE&! (H&))# I+, (/-] NHQQLV ZH NXQQHQ RYHUGUDJH® PDDL
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ZHUNZG6]HQ HQ OHHUYRRUNHXUHQ 6MHEQNHKRHNOSUDNWGSN RQGHUJRHN RQGHU
HQQLVSURGXFWHQ KHOSHQ GHPFH YHU BKIEDOHQWULH [RWHBHW HHUVWH GHHO
EUXJJHQ LQ HHQ SURFHV GDW LERXSGDNWBURRYGEHUYRERUBWGHUZS6V J ZDDUL
JHQRHPG $NNHUPDQ %DNNHU YDQ KHW (6& QHWZHUN YDQ GH DIJHORSH
ZRUGW JHUHtHFWHHUG 'LW HHUVWH
'H JUHQ]HQ WXVVHQ JURHSHQ V5ORMSY BHGRPWIZEHOSNONWON YDQXLW GH (
QHQ NHQQLVGHOLQJ EHPRHLOGOBHQRQB MHODAUVISUYRGFUWQHUYV +HW WZHH
WHQ IXQJHUHQ GDQ DOV LERXQGDURSRERIGE WY V6 WOMXHOD +HW GHUGH ERH
6WRPSII 6PXOGHU RI LFRQYLY LP@GW B RROHWAW SBIRQGHWHQ (6&ROODEV  (§
6WDSSHUV GLH OHUHQ RYHU G(OMHJBKBOHEDRHHQKHHIW DOV GRHO RP K
IDFLOLWHUHQ +HW ]6Q VSHHOVE FWRHSOQWHQ B QGH R6\WMHARLVFK &R 'HVLJIQ
QRORJLVFKH LQWHUDFWLHYRUPHQ LB QGIXX YHURVH KWIOOBVQGHVWUDQVLWLHV W
WXVVHQ PHQVHQ HQ JURWHUH V\VWHPHQ EHYRUGHUHQ HQ

EUHGHUH PDDWVFKDSSHOO6NH EHWURNKNNERHLGR FROMONMNHQ GLH QX5 YROJHQ
0;-"+? PHQ KRUHQ YDQ RQ]H FUHDWLHYH SDUW(
(6& RQGHU]JRHNHUV RS HHQ LQIRUPHOH H
WRRQ GLH SDVW E6 GH VDPHQZHUNLQJV]

EM(+"#,"(-7$>+$6"$ 2,+6$ :+$ 2D+$ -"++)* (46D 1#"+$
YHUWHOOHQ RQJH FUHDWLHYH SDUWQHUV
PDDWVFKDSSHOG6NH YUDDJVWXNEHQ EHQD
PLVFKH G\QDPLHNHQ QDYLJHUHQ HQ PRJH
WUDQVIRUPDWLH YHUNHQQHQ =5 ZHUNHQ
VFKLOOHQGH VIVWHPLVFKH QLYHDXV YDQ
HQ JHPHHQVFKDSVG\QDPLHN WRW VSDQQ

/00,1'20+1+%%+” JURWH RUJDQLVDWLHY WRW KHW JHEUHN
HQ WXVVHQ EXUJHUV LQ GH VDPHQOHYLQJ
0,/+1%&&//0N
,03,4,35//&6” VOXLWHQ E6 RQJH '"\QDPLVFKH /HHU $JHQ
P6M L6& PHW DQGHUHQ HQ L6&' LQ VIVWH
7%%)'-5,1""22*” VOXLW DI PHW HHQ UHtHFWLH RS KHW JHO
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32..B3.$B../<?.@+0?A% OHUHQ NHQQHQ HQ WHJHOGNHUWGG WH

SURIHVVLRQHOH RQWZLNNHOLQS3" 7KH 7UL|

L7.$L'+2 JHYLQJ GLH YLD JDPL“FDWLRQ VWXGHQWH s
# NHOG6NH PDQLHU XLWGDDJW WRW JHOIUHtH ) s, [
>47% 2109 i
"H EDVLV YRRU KHW NHQQLVSURGXFW OLJ . 7z
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OVIRQWHLQ JLFK LQ RP LHGHUHHQ V SI2#ESE+RABEREPIHEO0'®, HAXRRQ #$2"#$4#",0$:;+$ ——
OVIRQWHLQ RQWZHUSW HQ RQWZLNNBDWR QM HDG R VELWIRQBD GH YHUWDOLQJ QDB ‘ e -
B..0$@(08+*$9.$/@.*8+7+07$9(*$<.03.05@(0$0(*8.3 = OHHURPJHYLQJ +HW GRHO LV RB VWXGHQFHQ T P R R e L
QLHXZVJLHULJ HQ LOQWULQVLHN BHPRWEKWHWE J6/Q R® [IRRKDW ]JH EHWHUH NHX]H = g e
J.BK$*.$/0%1+)).B.0T$-.0)$((08..0$3.+/83$2(<.$/K$ RYHU KXQ WRHNRPVW ]RZHO SHUVRRQOG - L% : 1
JDPL*FDWLRQWUDMHFW YRRU GH WURHH® J' M DI® BH UARHQUHH Y WXGHQWHQ GRRU
+0*(4*+.@.91.B.@.0+33.08@//'$<83.($/KS..0$4/33 H YDQ HHQ ZHUHOGUHLV ZDDULQ ]H RSGUD
SODWIRUP GLILWDOH PHWKRGH YRRUKHW ECHAWRQE® URSWKHPDMV JRDOV SH
GHQ LQWHUDFWLHYV HQ WRHNRPVWYLVLH s AR -
-..BO(<.$I"#(BB — ——
‘H GHHOQDPH DDQ (6&DOO JDI 0MIRQWHAEL GH JHOHJIHQ
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E6 KHW OHFWRUDDW &R GHVLJQ DDQ +RJ
OVIRQWHLQ LV QHWZHUNSDUWQHU VU@PG®® LQ JHVSUHN PHW 0DUWG6Q OHVPDQ
Z2Z 6VIRQWHLQ QO ,QKROODQG HQ -DQ :LOOHP +XLVPDQ HLJ
1"%,28%=8 -
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l]SfOTltEln +RH KHHIW MXOOLH VDPHQZHUNLQJ E6JH \

NHQQLVSURGXFW 7KH 7ULS" -DQ :LOOHP O
PLGGHQ LQ KHW WHDP =6Q EHWURNNH
HUYRRU GDW ZH ]6Q NHQQLV HQ YLVLH Y
EHQXWWHQ 'LW ZDV JHHQ WUBGLWLRQH
YHU RSGUDFKWQHPHU UHODWLH PDDU H
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'"H JDPH KHEEHQ MXOOLH JHWHVW P H\W WIWXGIHOMWM ¢/ \W BGMQOCHE RS JDQJ WH E
KHEEHQ LQSXW RSJHKDDOG LQ LOWHHELHBVYD® IRFMVRRRMWONH HQ SURIHVVLHA
SHQ :DW KHHIW GDW JHEUDFKW" 0DUQ¥Q, Q0 WH\D LIQL KHHO HQ SHUVRRQOGNH
EHODQJUG6N GDW GH JDPH DDQVGXL\GLRIS W EGIHIVIDQYVZARUGHQ RS GH WKHPD
UHOG YDQ GH KER VWXGHQWHQ 'LWDPRQID QN RG NRPHQGP
PDDU JHOXNNLJ KHEEHQ ZH SRVLWLHYH JHOXLGHQ JHKRRUG
6WXGHQWHQ JDYHQ DDQ GDW GH WK P DIWLIHNI B Q QWEGEHHGW WH=WFK 'HVLJQ :HH
YLQGHQ GH YRUPJHYLQJ OHXN LKHT GNWQV SGiH OXW XD CHV IMIQ :HHN LQ RNWREH
ZRUGW QLHW LQ GH JHLN JHQRP HIQ M 232 ErS Q5N GS65HH-HSAUP6 G HOCHH"S(:;("+7$
WHQ 'H HHUVWH JURHS GLH PHW KH\B VW HKQIEEWRURERPWHIBDWU RSIJHKDDOG"
ZHUNHQ EHVWDDW XLW ]RMQ VVWBUDHFEWH QL HX6Z M UBGHB-Q YRRU SWRHSDVVIL
HHUVW GH JHOHJHQKHLG RP ODQJ]ENH GG RZAH QR GURBQDOV KXOSPLEGHO YRE
JHOIUHtHFWLH HQ ZRUGHQ GDDUQD]PWQYHPRRBUMWRBHQWHQ E6 GIR RYHUVW
JURWHUH VWDSSHQ WH PDNHQ 7KH RULSDQVPHEHRQQDHUH®ERHAMUGHU JDYHQ OH
,Q GH ZHUHOGUHLV NRPHQ GH VW %@5H3N-H05 08 URESB0S6°$T Q'S E-$+ 1244E7;($
WHJHQ GLH JH JHOI RRN WHJHQ N X Q GH$(NRMSHET ;;R6S " TFKFRQLPD""$'E'0"+ 5
-DQ :LOOHP YXOW DDQ O+HW UH L]HO-SBIHSH R WHKSEDSDHD(@-DASIS6"$4+#,)-"5
6" *ER"S ;1 +-$ (B THS 6" " (*#,+6$ 40$ 0"4#$ OLQJ E6 VWXGHQWHQ YROJHQ HQ VWXGHQ
PRHLOG6NH YUDJHQ DDQ GH VODJ WHL]D®IQPHUYHBMH Q LMX®WQQH LOHUHE PHW DQ
HHQ YRRUEHHOG" O=HNHU 1HHP$ R QHMYHHDBIRASHEY U @ED1#$+47$0™($** 5
L1D ODQJ WZG6IHOHQ KHE MH EHVORWHRLWHIQH WXYMIHQIMBDDFWW WH JHYHQ 'H
QHPHQ -H KHEW QHW NHQQLV JHPDDNMP WHW RRIUUHLWDRKLIOOHQGH WKHPDMV
VHXU %HQ M6 LHPDQG GLH YDQ W HMR{JH QO LOUGY RO @H YR YHH OQ]HNHUKHLG
PRJHOGN ZLO ZHWHQ RI MXLVW QLHW" :DDU NLHV MH YRRU"M
$ +HW VIVWHHP UHtHFWHHUW WHUXJ
$ FRPIRUWDEHO (18Q DOQRGIW XDMESHAW YDQ 7KH 7ULS LV GDW
WHQ XLWGDDJW RP KXQ URO ELQQHQ HHQ
'H GRFHQW YUDDJW KLHURS GRRU HBDHEHUYSHEHNVQ MIDBRN HHQV PHHQHPHQ L
GH VWXGHQW HHQ EHSDDOGH NHX]|WFARDNWRMDDOUDMODWY® O(HQ VWNBHQW PR
PDNHQ GH VWXGHQWHQ HHQ SDVSRRUWHBSDRH Q\DHQ K$ RRNW JLWWHQ LQ HHQ
VWDDW ZLH ]H ZLOOHQ PHHQHPHQ RSDKXDDQIHVOHQ G& SMMIDIRQL- 'H JURHSH
QLQJ JDDW GH GRFHQW KLHU YHUGHVWRSUNQY D® BH®MDDS L'Gl GHX]H JHBNV LHWV R
UHLVY EHODQGHQ GH VWXGHQWHQ L®HEHXR YRRXYDWXHHDDYPDQE@H VWKXGHQW 9
+47;E$ ("AEDD#$ ,4(64$ 4'7"6(;7"+$ 40$ )+"'+*$ ;EE'S WHUHQ ZH LQ GH WUDLQLQJ RS GFKH NHX]H
EDJDJH XLW WH SDNNHQ +RH YRHOW BDKRXGHQ WRW KHW SHUVRRQG®NH HQ S
YDQ GH VWXGHQWHQ +LKWA&RIH Q DB O XDW H
'"H JDPH VWDDW QLHW RS JLFK]HO! +G\W GEWMMWQ HEBVQHH B QKB V@M PLVFKHM RSGUD
OHHUWUDMHFW 7KH 7ULS ZRUGW D QW PUGIEI0 ZRUGTH W HRP WIBWHORSVWHOOLQ

% XLWGDJHQG

*!

UHQJHQ REBHRMWQ GLH KHQ KHW PHHVW JH5' R UPRG) KHIEEH @ H HF RRBLQHUHQ PHW GL
QHOH RQWIZLNQHEGS KHW UHtHFWHUHQ PHW VWXO®HQWGE! D) JDWHRRNQ @ UHIWW X VV HQ

JHVSUHNNHQVRRRO LQ LQWHUHVVH GLH ¥WX\GHHQH G UNHEBH@X VY HRHUD UW 6 Q5H Q
MV GLH LMRRGIOONH RQWZLNNHOLQJ =R ZLO @'NHSIHS QHS FIHS OGS HBE HISHH THD) T#S$ 11+$ 6'$

LQ WHUZ60O GH DQGHU MXLVW PHHU RSHAHZ RBSEH YODMWHR BHMWIE 'H F
-DQ :LOOHP 0:6 VWHOOHQ RRN UHtHRWIGH YRRHUQNRIQ R QWHGEDFNORR ¢
WHDP (Q RRN DO UHVRQHHUW KBW QUEW(HSHHRINSES@HIEK GHHO

z

U NUHHYHPHU KHW LV GHQN LN KRH GD® RRN JRHG GDW HU UHtHF
WLHYUDJHQ ZRUGHQ JHVWHOG 'DDUPHH ZRUGW WRFK LHWV
-DQ :LOOHPD DY DMHW ZDW DQGHUV EOG6IW VODSHQ P
QJHQ EGOYRRU

’
2U UHtH F VPBH9.0B.' 08.0$+.)/<3*2B(00.0 88@+ABCSB

DS YDQ KERWDDQ MXOOLH WRHNRPVWSODQQHQ OPUWEQ O H NURDFKW
FWRUHQ YDDQKRKH 7ULS OLJW LQ GH FRPELQDV2L0|6|+3§I?R ot H LQ GH
JDPH HQ LQ GH NODV 'H JDPH ELHGW HHQ JH RPJH
YLQJ YRRU ]JHOIUHtHFWLH WHUZ60 GH WUDLQLQJHQ GLHSHU

LQJDDQ RS GH WKHPDMV HQ VWXGHQ_\’I&QJQM%L;{"%;!?%Q(RP KXQ
WHQ JDDQLGDREKWDKQ WH GHOHQ PHW DQGHUHQ PgDQ 5L0HP 0O0DM!
GHUHQM @HWWPERWLH UHLNW YHUGHU GDQ GDW xZRQWs G WWpthR® @, @
JHE0™(6"("SLA+#"&H+$,4(6"+SHA T M 42 "HS 04" H$
JDPH JHHIBADQXOOHHQ ZHO HHUVW ZHUNEDDU ZR\Y&HBQ sl BRGNW P
IRDOV )LIJKW )OLJIKW *HEDVHHUG RS ZHUN YDQ
0DUW6Q O=RMQ QLHXZH FRQWH[W RQWVWDDW EG6YRRUEHHOG
JE*$6"$%.35E 1#4("+$ 0™ (S14EE"14)""$; 1) ) # 4 +$:+$  NO*1+)).B+0732/4.3A $$
VWXGHQWHQ NRSSHOHQ DDQ GH JDPH 90D BUBINWIRIQQDW W UHVLIQ QDDU 3U
GH JDPH VIWXGHIWOHVVDQW LQ FRQWH[WHQ YDQ 6\WWHPLVFK &R 'HVLJQ
JURWHU MHWH® WM QRJ YUS6 OLQHDLU RSJIH]HV@/BPBPADAHU LV PHHU
Q HHQ YD@ WD PRJHOGN 'DDULQ OLJIJHQSNDQWVHIHYRWH YARRQROKHRUHWLVFKH L
HW NLHIH@ENNAHIDLQJ P -DQ :LOOHP O,N JHORRI ]HKHED)&EHE W /I2AEN)1UGH U
KHUEHUJ QIXQGHHQ +RH NXQQHQ ZH QRJ PHHU XL9R@DW EBHOELHEOD GH RQGHUZ
Q YHUVFKYLXYOWHHP KDOHQ HQ GLH EHOHYLRJ QDDESRAWGEFWHQ RYHUOR

YHU GH HLSHQ"ZDDW OLJW HHQ KHOH YHWWH XL WEEEIDH('E:+#340814+7"("+$);$$
HUYROJHQV UHtHF JDPL*FDWLRQ WH ODWHQ JLHQ G

V HQ KR H'(@Q@(}+0? HQ UHOHYDQW NDQ ]6Q HQ KRH 1
URIHVVLRQKBHWIESYBELHGW HHQ LQQRYDWLHYH DDBEBRXRBAWRIRER HG!W GLOHPP
oG WH EHJHOHLGHQ LQ KXQ SHUVRRQOG6NH HQ SURIHVVLRQHOH

FKW ZDDREWZXHNNHOLQJ 'RRU HHQ VSHHBVH HQ WRHJDQNHOGONH OHHU

3 WH PDNHQ PHW
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5HFKWYDDUGLJKHLG LV HHQ WKHPD GDW Y
RQ EHZXVW H$ N H X:EP.P\J/]HOGHQ H[SOLFLHW ZRUGV6 JHPDDN
LQJ L1LHW RQVM LV HHQ EHZXV®/ZRUGLQ

QW+*$/O3R VWUXPHQW GDW LV RQWZRUSHQ RP SURIH
4 UHtHFWHUHQ RS GH RQ EHZXVWH NHX]HV {
EHOHLG HQ XLWYRHULQJ

#.(*+.@.$2(*0.'A$-.3+20$600/@ (*+0$X'/82 AT 00

+HW LGHH NRPW XLW GH NRNHU YDQ +XJR
‘H '"HVLJQ ,QQRYDWLRQ *URXS ',* LVVHRHFQDRDOVRAWEHUSHU E6 ',* O7TWQ@QVLWLH
18'.(8$<*$4+'4($*1+0*+2$/0%1.2.'3T$-.$)B(0*?".2% GDW WHFKQRFUDWLVFKH RSWLMIWGLVDWLH
EHVWDDW XLW VHPL RYHUKHGHQ |RIDWOGN PHPHHIQWHROJIJHQV GH RXGH QRUP
SRWWHUGDP HQ OLQLVWHULH YD® , Q (BVOAYXF G XIS IES+)'D W HAGT4#"0$ )+$
VWDDW , : 'H SURMHFWHQ HQ SR FHWEHQO®IQHE KRQWEZXMNHOHQ 7HFKQLVFK J
YRUPJHHIW ]6Q JHULFKW RS PDDWVF&PKGERAHURHWHGHQYO HQGHUV ]16Q JRHG LQ
LQFOXVLH GHQN DDQ LHHQ QLHXE |UPPHUY RRDUGHHRIBH QHGW ]JR JRHG LQ ]6Q
*1.)/<3*R$.0$Q(K@(B347.+9+07$.0$7.2.I'8+)RT RRN UHFKWYDDUGLJKHLG LQ WH ZHYHQ 'D
E6GUDJHQ PHW GLW NHQQLVSURGXFW :H
-..BO(<.$!"#(BB QLHW LQ RS JHVSUHNNHQ RYHU ZDW UHF
-$/132107$@(0$QW+*$/03R$B+7*$+0$7.*$2Y, 46V M7* PDDU JHYHQ KDQGYDWWHQ RP KHW LQ GH
YDDUGLJH 'ULQNZDWHUODQGVFKDSS HQ VB EHWSRIHNHMQ DDQ GH KDQG YDQ DO E
“QDQFLHULQJ RQWYLQJ YDQ GH 9DQ (MRARVWHEHH® GOIXQFR 9D Q
JRKXL]HQ 6WLFKWLQJ 76GHQV GLWHSURMHFW WHVWWH ]6 PHWK

9+.).08/<$1.B.+93<.9.1."). 38+ $B(*.051.").03<.*$ 60='@+.1
UHFKWYDDUSULIQHFLGWY ]RDOV DFWLYRRIW]V-ORMLHZOH OHFWRU &LYLF ;3URWRW\S
119, 3T$-.J.$((020$3B((?9.$.+0$<.03.08.47*$((0$ 538"™"1* C", 2=+ 6" * $%* 625 #29* -2, * D'#$202* C$2, ;
7.%69.0).08*.$1.* 0T$//'$9.$!"#(BBS7..K*$-6X$9.J.$ E2H6206* 0" #8538, 24 4258606+ <0606"& $'%6* (#").=* 206* DS1*
<719.0$@.'9.$8+*2. 1) $*$7.%5).00+32/984° BIYAC2$540"%, F2#. 24 425$6%6* <% %" $Y64(#"). =B
QW+ *$/03RTS-6XE/01+)). B$7+.'<..$.. 052/984*69(*S
JHVFKLNW LV YRRU PHHUGHUH V$UD QNORWE@/BREBHIOQHQ JRDOV (
9.5.0.2+ H$.+1+*H$/K$?/0934/KK.0¥(03+%+.3T :DW EHRRJW MXOOLH NHQQLVSURGXFW" 0DU PHU }
NHQ GDW GHHOQHPHUV DDQ WUDQVLWLH Q QDXZHO
'"H 'HVLJQ ,QQRYDWLRQ *URXS ', * LVQDHMRHUAISBYWQHNHUGHOLQIVSULQFLSHY [SOLFLWH -
VLQGV 777 GHVLJQLQQRYDWLRQJURRS HVSUHNNHQ RYHU UHFKWYDDUGLJIK LHUGRRU
RQEHKROSHQ HHQ KDQGHOLQJVSHUVSHF DEKWHU
ZHIJH 2QV NHQQLVSURGXFW ULFKW JLFK R DDJ ZLH
DESIGN ZRUGW XLWJHVORWHQ HQ ZDDURPM 7HUPH{
@{,\%%@T/UN ZRUGHQ YDDN JHEUXLNW JRQGHU WH VSHF
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SUHFLHV PHH ZRUGW EHGRHOG :6 PUWHHMHQNED WUB[ISIKIHAIGMWBEULQFLSHYV RSVWHO
HQ GDDUPHH EUHQJHQ ZH RQJHPDNNMDINIO P IERWQ@RRG JRDOV GLH E® KHW SU
JDNHOONH JHVSUHNNHQ RS JDQJ P GLJH 'ULQNZDWHUODQGVFKDSSHQ ]6Q JHE
EHJHOHLGHUV DDQ RP JHOI PLQVWHQV ««
:DQQHHU GH GHHOQHPHUV JLFK KHEERBQWH GRHRHBBW RHW NHQQLVSBRGXFW ]
PHH WH GRHQ GRHW ',* HHQ LQWHUGHYWEH KBV WHERWIWADDMD IXGRWRUYRHOW P
GULH VWDSSHQ
7ZHVWHQ LQ GH SUDNWOG6N
,GHQWL“FRRMWQHHQ EHOHLGVVWXN IMHHMNQ RQWNHUNQIHWHVW LQ YHUVFKLOOH
PHW L&75/ )M ZRUGHQ WHUPHQ ]JRQBMPIGHM |ROIXIR/QW MO KHW SURBMHFW 5HF
JHXGHQWL*"FHHUG ZDWHUODQGVFKDSSHQ zZDDU RQBHU DQGH
$ (" +BF+)"$:+$, #(*12;""+$;;+$6"E+;0"+?7$A4-$
E¥$@/.BOA 'HHOQHPHUV YHUSODDBWVH® HUFKHWHWWHQ GH 7TRSVHFWRU (QHUJLEK
O6N I\WLHN LQ GH SRVLWLH YDQ GHW ZHIM HQHEW \L'QLBWLESNM O'H WHVWV OL
ELQQHQ RI EXLWHQ HHQ FLUNHO RAMHUWRKBHVUNMBSHEQ PHQBYHW E6 GHHOQHPH
GH JHYRHOHQV YDQ EXLWHQVOXLW]6QUL AkH BFHZYOMWH@RUGHQ YDQ KXQ RQEHZX
$ %6 HHQ VHVVLH RYHU GULQNZDWHUEHKHH
DB4£38<’.0A $DQ PHW GH JURHS UHtHFWMHUUBIKFR® ZHMIW RS ZDWHU 'H DQWZRRU
GH]H LQWHUYHQWLH JHEUDFKW KHMDM ERHUHQ WRW WRHNRPVWLJH JHQHUD
VHQ 'LW VRRUW GLVFXVVLHV KHOSHQ RP
OLOD O+HW IN\WWLHNH DVSHFW [HR@OWH KWWHUQLNUERQLWO @HOHLG LQFOXVLHY
FLUNHO VWDDQ RP GH LQLHW Z6HWWWH EHOLFKDPHQ PDDNW K
RQJHPDN SHUVRRQOON YRHOEDDU %"EP8rESQrSRI'PI0 Nr) KABDIZSY$ E*$ 1,+:*$ 7" ('5
0"+*"+$40$6)""($+;$#"$6"+-"+$4:"($("12#:;;(6)7 5 VHQWHHUG HQ JHWHVW WG6GHQV GH 'XWFK
KHLG P ODULHNH YXOW DDQ O:H KHEEHMWHWWHO& IQOHWRHUN +RH JLQJ GD
GXFW PHW QDPH RQWZLNNHOG YRRW & O GWHARQ WK} WHE@HZXVW EHIJRQQHQ
PDDU ZH NXQQHQ RQV RRN YRRUYWHQ@HIQHGDMD QGMIRH IHRRQY PDDN M6 MH ERR
JHQ JRHG DDQVOXLWHQ E6 GH RQW ZZHIRMWHFMRQY"' ZDQXYLRREH]H HPRWLH NXQ
51-$,4(6#$4+#,4("+$:44($:" (*12)EE"+6"$0"+*"+2| "GO+T+S0"HSA+("12#4:5;(6)72")6$-40"+7$

+RH JRUJ MH HUYRRU GDW KHW RQJHPONHQIGHQ RRMUGBEWWWHW UHOHKYDQW ND
ZHUNW PDDU MXLVW FRQVWUXFWLHYBVIWWSYHNIWBQHREYBEQHIWQME'LYLGXHHO JHE
OLOD O'DDUEG6 LV GH EDODQV WXVVHQEHRRW LK) HQRHHSHBWDLWHQ RYHU UHFKW
FUXFLDDO 2QV NHQQLVSURGXFW L V]LKRHKWHRH KWNMOH MHWAVWHRUVEE® HQ KHW LV YH
HHQ ZRUNVKRSVHWWLQJ EHJHOHLQUGREDWLHRPDIHIDPH®@OON YHUYROJVWDSSH
SHH)R$L+$(112#:55(6)72")67$=+$"+$*"**)"$-D+$J"$14E5 ZRUGHQ :DW EOOIW ZHUNHQ LQ DOOH VLW
OHFWLHI KHW LLQYRHOHQM GRHQ HGQHU®BHHAWWH HND NHIQMWD Q@ X@WHW Z6M GDW

OHQ EOYRRIERHGE
RMHFW 5HIFRKRLYRP WH JLHQ KRH MXOOLH GRRU WPBS@+HBEO8® LQ GH SUDNWGON
UXLNW :HUDGHERRPELQDWLH PHW GHVNUHVHDUFK HQ EHQFKPDUNV J
D NHHU HWKHMWIINHQQLVSURGXFW YHUGHU KH E E IS@0H32J984AM NIHFO% RQM W
RGDW GH BHYNMOMDDW LV HHQ QLHXZH YBUEHWAUSR<ABHUWDBAHR YDQ KHW
FDQYDV 'LW NHQQLVSURGXFW RYHU KMWO?8@/BAPANLVFK PDNHQ
YDQ UHFKWYDDUGLJKHLG SDVW JRHG ELQQHQ 6\VWVWHPLVFK
&R 'HVLJQ -0(<+347.$=.."$>?.09(A
QOGH FRQWH[WHQ -XOOLH X6&' LQ PO
KWYDDUGLYXE8QHQQMN UHFKWYDDUGLJKHLG 5RI Z6 H®&KPHWFRQE % R
UH 9LWHQYHWMO'W.DW EHWHNHQW GDW LQ YHUVXKQQ'OH-QQM\\F\NQE.&W..Q"
:HONH PRIJHOONKHGHQ JLHQ MXO®LH YRRU GH YHUGHUH RQW
:DW KDG@HRNMXOQQUHYDQ KHW NHQQLVSURGXFW!/*340$0.91t0PAHW RQVM
WHQ J[LHXB®W HWHFHRVLWLHYH UHVXOWDWHQ RS IMIOHRUWHHMWL V-EKHALBDWIY YDQ KF
UV RQWVWIHDWNRGQDVSURGXFW QX WRHJDRQNHO&GRPYWY WD B 8 FIKDWWHRP UKL JKHL G VWK H
VWH LQLHWRRUMHHOG PLQGHU WDOLJ HQ WH F K QE\NEFR+$ PR32 (6H N)BEGIOHS H+6
U YURHIJHQ@HWWEBDU ZRUGW P 9DQ 8IIHOHQ HW DO ZDDUL(C
GHQ YDULHHUGHQ YDQ GLYHUVH YRUPHQ YDQ UHFF
LHV HQ J0DOUNMHERIVILHW RRN NDQVHQ LQ KHW RSIRPIGHG WIQUDEEWVLHWYH SURFHG
UHFKWYDBHXUKHEL®QHQ RUIJDQLVDWLHV 0$%$0V @ KHUY WH QO 8 @sdIX PWFKWYDD U C
HU WH PDNHQMPDDO KHEEHQ HUYDUHQ NX@GQHQ |NHBSXNURQGHYEHUAHQ WOGVFKL
UHQ HQ GH LPSDFW YHUGHU YHUJURW M@ E§ ML) tHHE BN "RPEGSO H Q
ZH GDW UHFKWYDDUGLJKHLG HH® YDQ]JHOIVSUHNHQG RQGHU
"HVLJQ :FBHHHQ@ZRUGW YDQ EHOHLGVYRUPLQJ P NO*1+)).B2/4.3A $:;+$#2"4()"$+;;($6")7+$"+$
" ODULHNH SUDNWGN
PHW HHQ(¥X.0g{d-?
RP LQ MHIAHUWN RRQVM LV HHQ NUDFKWLJ NHQQLV@BPBERON GDW SURIHVVLR
MH PDNNHIDOW EWKHOSW RP RQJHPDNNHOONH PDBHOHUORWEMINHQ6 NMMKHRUHWLVFKH
JHVSUHNNHQ RYHU UHFKWYDDUGLJKHLGORNRYRHUHBHQNRIQUHFKWHQ
HHQ FRPELQDWLH YDQ UHtHFWLH HPROMEKWYODYGLbIKHWHG LV HHR® RQG
R 16Q RP KEHWM D KHW EHZXVWZRUGLQJ WHZHHJ &t M T"BEOHHBWHK W@ 5
FUXLN QD DHUEBR:GSB H-FAASK H | GXFW L1LHW RQVM QRGLJW XL\
YDDUGLJKHLG LV LQ JHHIW LQJLFKW EHZXVWZRUGLC
UYROJHQV EHODQJ GLVFXVVLH LQ GH DIZHJLQJHQ
HQ JH]HW NXQQHQ 7"0;;-#7%
XDWLHV LV RP GRRU
PDDNW YHHO ORV P
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SHtHFWLH 'HHO 6&' LQ PO

a5"# a(,)# "Yott 1;,"&H $%.Y# F*&" Yokt \V,"VoH 8*&t 5"&# O" RYH-LIOGH}
NHUQFRQFHSW XLW 6\WWHPLVFK &R HRAWLHQ
)(SQ"... % F.# + %t 5"F)"%# 5>%# %&"%&,"# &"# J'(./5"(FYAH
F@"%%, . SHE" &HSA* (A" YoH I UH UV "+ (5" BH Yo 5" EHSYOB Yot

YDQ YHUWURXZHQ LQ KHW QDYLJHUHQ LQ K

"."%&,""FA#DY%V,/5&#,%#-"#",9"%#5*%8"F,%9.J" (459" %#" Yo l*)*/,
WHLWHQ LV FUXFLDDO RP V\VWHH®@ YHQY DVMHG
R"b%JF$"8"%A

-DQ :LOOHP YDQ dVIRQWHLQ YHUN HMGMHDDD P H
YDQ +RJHVFKRRO ,QKROODQG SHUNVRWREDUGN
HQ LQWHUDFWLHYH PDQLHU YLD JD®HQJILQR
KHW VSHO WH YROJHQ NDQ GH VSHOHWU |LF

RQHHUOGON YRHOW HQ YDQXLW ZLHQW SH
NPOVHJHIUHtHFWLHYH EHQDGHULQN EHQGK
$A#"YHR("BH"Yo#*R.&(*I&HR"I(,)#*F #]("/58I**(8,95",8Y#8,/5
WHUES6 WH EUHQJHQ 'RRU KHW WH NRS$SH(
HW R QoMM H@RIGCIH /5 FRUSIHHRILQ%,.."%# &"# $3"("9"%#, ¥

"AR$8,"8# /$9%,&,$%SH# '$(8&# 5"&# R"9(,)# /$%/("&" (# "YoA &R (#
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Q PHW ODUWOGQ
H JURHL RS HHQ W

RU VSHFL“HNH S
K YUGH!! VHIIKRYGRHN WRW VD

JHQ RYHU JLFK]JHOI 'LW VWLPXOHHUW UHtHFWLH J

RP OLQHDLU GHQNHQ WH YHUP6GHQHRQEHNHQGH

Ut U (IS H Y R>. &S 4 (114,068 (#R'8(T CI1203/)=2/4/0!
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0.*$).00+32/984*A$QIB.<.0*.0$@(0$3;0.7+.R 4229 ,) \ D) A 2 Elements of Synergy
P(B(03$+0$9-$-B-<-0*-0A$ +HW NDDUWVSHO L(OHPHQWHQ YBQ VIQHUJ HYRUGHUW LQéE?/; D\ @2 A i
)(('*32.B$Q!B.<.O*.0$$ YLGXHOH HQ JH]DPHQOGSNH JURHI5HQ YHUE W= O o NN « Creéer syn ‘
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,QWHOOLJHQWLH ZRUGW YDDN EHRJUHSHQ D

FHSW MH ZRUGW JHERUHQ PHW HHQ VSHF
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YRHWHQ 'H YLVLH YDQ %HLQJ DDWMRJIQHU
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GHUH QLYHDXV YDQ LQWHOOLJHQNLH WRW .1-4:
EHQ HQ DIKDQNHOG6N YDQ KRH GH]H ]6Q DIJ
JLFK]JHOI HQ WXVVHQ LQGLYLGRHIQHDQ LQ
A S () ) HEEE) T ) 1S

#)






C,-1;/&24/013%+17/01/0!!
711)31)/10,4/%5114%0!,0+/&&,;/0+,/!
+2+1A501</18A,**,0;1A/<</09

HONH QLYHDXV YDQ LQWHOOLJBQWFHAT'ED) SUNS RIS61)R-QBEC#BBH(""+$ )*$ 6:4$ 2"#S$
VFKHLGHQ Y61 YRUPHQ YDQ LQWHO O NDDUWIMSE 60 HWRHIHSIRYWRINDQ ZRUGHQ EL
LZDNNHUM PRHWHQ ]6Q RP FR G5V LML BY RWHAWHFQ NRFEHN JHULFKW5]6Q RS V
YRO XLW WH YRHUHQ =H ERXZH® RS5HONQ@D U H®EH® DI NNQRQGHUGHHO LV G
QHQ GDDURP ZRUGHQ EHVFKUHY H Q"(BXHS7 (43 (S HID BIBANGE GE" ("+$:,+$2"4$-E")+"$
YHEUEE) 7" H) 2B H8) 6" S)$6 481 (" H) " "S)+H#'EE) 7" +#)'$-+$ JURHS LQGLYLGX HQ DQGHUVRP 'H NDD
A+t +$ EXS (S A 4+6"(E) 77" +6"S E;7"+$ :4E64"+6"S EO6 YRRUNHXU RS YHUVFKLOOHQGH VOHXW
LQWHOOLJHQWLH LQ VIQHUJLH DDQZSIYRFHY BHEUXLNW WG6GHQV HHQ VHVVLH R
EHGRHOLQJ LV RP HYHQWXHOH GLVEDODQ
‘"H Y6! YRUPHQ YDQ LQWHOOLJHQW L H(-)+7$#"$2" (-"++"+$"+$#"$2" (“#"EE"+7|
K$$>4*+ H+0* BB+2.0$@K -#)*128,"(-"+$"+$2;+6"+$D)4#S$
6"$04D,"+$H#"-"+? ‘H Y61 HOHPHQWHQ
K$18/++/0.B.$+0* BB+2.0%+ BI'#$2" (- ++"+$"+$$ ,Q GH NDDUWHQVHW ]6Q GH ODJIQ YDQ LQ
EHVSUHNHQ YDQ JHYRHOHQV ELQQBBGGI WDWQH®HW Y6l HOHPHQWHQ DDUGH ZD
K$960*.BB.4*8.8.$+0*.BB+?.06 W UDWHJLH-Q IRUBXDRMWHQ:DDURP GH]H NRSSHOLQJ" O+HW
"+$2"E6"($6"+-"+? WH EO6YHQ YDQ KHW WKHRUHWLVFKH J
K$$/4+(B.$+0*.BB+?.0*+/AQWHUDFWLH HQ UH O DMMRINOMODPHQVRH WH YRHJHQ =R JDDW K
6"$7(4"? RYHU KRH JHDDUG MH EHQW +RH FRQFUH
K$$#.(*+.@.$+0* BB+2.04GAH4:#)"$"+$2'#$"("++"+$  WHQG ]16Q MH DFWLHV" +RH JRHG NXQ MH
YDQ QLHXZH LGHH-Q HU JHEHXUW" :DWHU JDDW RYHU 5RQGHU V
WLHV /XFKW RYHU KHOGHU GHQNHQ 9XXU
SHtHFWLH ELQQHQ HHQ VDPHQZHUNLQJ (Q UXLPWH R
-XOOLH NHQQLVSURGXFW GUDDLW R FE R[HHFWQINH QX @ W GHDWKN N QW H SHLQFLSH |
OHJJHQ" O9HHO VDPHQZHUNLQJV5 HUWE DK @ FLRFOW QRHGW GRRU QLHXZVJILHU
QLJ UXLPWH RP «FKW VWLO WH VWMDQWESY WRHROWOMID QR QW JHYDO RYHU GH
UHVXOWDWHQ YRRUDO DOV GH XLWHNRPVIWHO QLHWQ WHIO HRDQOZRUGHQ GRRU
LMRHSLH GH SRHSLHM ]6Q -XLVW G/EHBESOHIOD-B/+I6HBHO WH 20 HUH Q
,QWHOOLJHQWLH ZRUGW YDDN JHUHGXFHHUG WRW ,4 PDDU Z6
JLHQ KHW DOV HHQ VDPHQVSHO YD Q@HYBWH® L @ OG/H MSHU DN 6 NQ
EDODQV EUHQJW RQWVWDDW HU KDUPRQVUSHELQQHR REIHWW BDW GH GHHOQH
+HW FDQYDV HQ NDDUWVSHO GDW Z3H KHEEH RMUMIHRNGDK 16 ZLOOHQ EHVS
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UHtHFWHUHQ $0V XLWJDQJVSXQW KLWUYORRUWBWPBEHQW IRAKWW JLHQ ZHHONH YUD
LGHH GDW FUHDWLHYH VDPHQZHUNIGHI} G EIWENHYQUOWS HIQV JHIW LHWV RYH
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ZRUGW DIJHVWHPG QHW DOV HHQ P EHH®EGQWRRINOFHEGW]IPJ PHW FRQFBHWH DFW,
O+HW VSHO LV JHEDVHHUG RS KHW LGHH WD® RQ]WPKWWE HIRRWQ FUHDWLYLWH
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UWHQVHWEBRKAHMWYHUEHWHUHQ YDQ GH NDDUWH@MW@I]@_;%#*"W PDNHQ YDQ

HOPRPHQWHX]HY KHRWH LV GDW JHJDDQ" O:H KHEEHQ E6YRRUEHHOG

HW KHW WHDRFFKHOOHQGH XLWLQJVYRUPHQ YHWQ@;_Y@@QVASHOOHQ WRW

HQ LQ GHWDDRMQ 2RN KHEEHQ ZH YHUVFKBOOHQ(GIQ&YLLV@(IFI@H VW,_fIOHO‘XLW
JHSUREHHUG 'DDUXLW LV KHW LGHH YﬁRd&WH‘HN[\RBM\)@ @ ‘(‘{'4“ ...
Y6l HOHPHQWHQ FHQWUDDO WH JHWWHQ 6P RPYPRYW HpHHHY s HU
NZDPHQ YHUEHWHUGH GH IRUPXOHULQJ YDQ GH YUDJHQ
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HU OXFKWHYBHHOIBQ'DDO PLQGHU DEVWUDFW DWNDHD BN RRIMNG HW WD ZLNSNHO G

HOSW RPLX¥HGDW HHQ NRUWH PHGLWDWLH E6 GJ’HMWEHWLVnQXWHQQVUNMb}#KWHQ
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HW HOHPHQUMDDUIB® JRUJW HUYRRU GDW JHVSUKHNNDQ PHUY LANHISSD-XI/DFODX 0D\

HW HQ GRRUVWHWY 9HUGHU KHEEHQ ZH JHPHUNW GDW KHW EHODQJUGN

ZDDUQHPHY® RPWHHQ IDFLOLWDWRU E6 GH VHV Wok + )i/ KIAEEHQ GLH KHW

URPHQ YBOQRFR EHIJHOHLGW HQ KHOSW WH EHgM@WMLW@DYd-Ly)SggNWéN HQ

RYHU G H#'B &R WA ("-2I

YHU LRXW RI WKH .'@/B?3%(22.0A

|V GDW LQWHKOWOKHHEHG LQ PRHLOGONH ‘]HVSUHNNHQXQHUVWHYLJHQ WKHRUHWLVEKH
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YHUVFKLOOQHQUGOHHM &H® MH ZLO XLWOLFKWHQ"x@HHJQ/gwm_WéWMHQV\HQ YHU

JHGURQINQQ G HMDDUWHQVHW LV GH EDODQV WYYy ¥6HE RMWHEBRBU HE UX LN
GLHSJDQJ +RH YRHJ MH OLFKWKHLG W#R#,DDQ PRHLOOGONH
JHVSUHNNHQ" 'H EDODQV LV EHODQJUWRW@%W%@MMXZH HOHPHC(
ZDDUGHYRO EO6YHQ PDDU RRN GXFKWLI\]H]@@LWUR%)PFH\@ JRDOV DD QY X(

PHUV LQGYMRGXIMAQVH QRGLJHQ RSHQ WH J6Q P WLHV RI LQWHUDFWLHYH KXOSPL
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LH HQ QHRR@ZBOLIJHQWLH HQ HOHPHQWHQ ]J]RDOV DDUGH HQ ZDWHU WH

LW RI HHQQWRH®MUHQ PDDNW GH NDDUWHQVHW DEVWUDFWH EHJULSSHQ
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+HW NHQQLVSURGXFW O3DUWLFL®HUHQ"
EHVSUHHNEDDU KRH
RQEHZXVW ZHJ NXQQHQ MDJHQ SHW JRUJW,
ZHUSHUV RQGHU]RHNHUV HQ EHOHLGVPD
ZRUGHQ YDQ GH RRU]JDNHQ YDQ XLWVOXL
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EHWUHNNHQ YDQ EXUJHUV LQ PDBWVFKDSS
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-$.@(+07$@(0%$9..80.<.'3$((0$/09.3/.) QDXZH VDPHQZHUNLQJ RQWZLNNHDG PHV
&R GHVLJQ KHHIW DOV GRHO RP HHQ*REGRIVAI(GS" " RSWE R DEHIWEHSI0S" +$
ODWHQ DDQVOXLWHQ E6 GH EHKRHIVEH@ FDH) REGIGHLR RNNQHIQY QULQJ WeH RQW
16Q WDOOR]H PHWKRGHQ HQ SUR F3H G XRHWVRIPDW H- R FGSHMWW.KQVW UDMHFWH® /DWH
UHQ PHW PHQVHQ LQ HHQ SURE O BP DAY, $1 VDK:E) WL("+SHEEEM-2|
RS WH KDOHQ HQ VDPHQ WH WHVWHQ RI GH]H JHVFKLNW ]6Q
:DW YDOW MRX GDDULQ RS" O'H IRB®Y OQHHGYDOW RSKEBHNZ RS GH 'XWFK 'HVLJIQ :F+
WHLW RI NZDQWLWHLW YDQ GH RSJHKISDG K HXIMDFKX W WIQJ & HMH N HIOHDE. MHS5KHW F
LSS+ SAH)0ES (0+7$:44($6"$0"++$6)'S  #'$  OHJIG :6 ZDUHQ HUES HQ RRN OHRWRUHC
PDNHQ NUG6JHQ PHW GH RSORVVLQJ TRADVRDMNNNHIHFREGWHOH DQGHUHQNXLW KH\
0DDU KRH JLW KHW PHW GH HUYDULQDW Y@ \G & M OZDHPUHAH YOID® KX Q UHBFWLH\
KHW RQWZHUSRQGHU]JRHNVSURFHV" 'BIGHHOKHWP HFD EHDWD QGWXOW" =6Q GDW C
VQHO LQ GH URO YDQ RQGHU]JRHRVREMHHAWFK GOBUFRRRNHEMZIXVW ZRUGHQ YD
RQWZHUSHUV NRPHQ YDDN YRR UD®VLEMARRBIOM QR Qr KKOMGHIQIH GLW VDPHQ PFH
EUHQJHQ +HW SULQFLSH YDQ ZHG H SXMSUHLIHK HRISE FNUNMLU@W HE® JLQJHQ RYHU GH )
YRRUEHHOG GH YRUP YDQ HHQ F®GHOKERQ UGONUND UAEHUH PHUNWHQ GDW |
KDXSW DO LHWV DDQZH]LJ LV :MVHQ YYOUH G HEONH @ i ERIKRHIOHQ PRHLO®SN ZDV
YDQ GHHOQHPHUV DDQ KHW RQGH®H]RHNQSREAMN VBRMORGYRDQ KHW FDQYDV
GRHQGH ZRUGHQ EHVSURNHQ HQ QDJHIORKHBEERIUKDXSW QRJ QLHW EHZXQW GD'
GH UHODWLH PHW LJHEUXLNHUVMSEHVWR
+RH PHUN MH GDW" O,N |LH LQ SIURMHFVHOE BQWERHPNE@Q ZHUG KHW YRRU KH
ZLOOHQ EHWUHNNHQ UHJHOPDWLJ WHUXFKRROHQGH 6QWRBEDWLHY YDQ KH
GHHO WH QHPHQ =H ]6Q DO YDDN ERMBDDU® WRBQ YRHORKK YRRU HIBQ NDD!
JLFK QLHW JHKRRUG 9RRU LQGLYBEGXN@H PR QBBWULRHNHUWX LGV ZH GH YRRUEF
ZHUSHUV RI RUJDQLVDWLHV EOJ¥HIQQ 6HQHI® \WRKYB\HW RPUKABW EHODQJ YDQ
S+ M BEH0"(S S S 1456™)7+$ (41 5% SEEES 455 2D4$ ) 7+S HDH)"2$ GiHS 44-6 7'24E"+$
RQJLFKWEDDU 'H RSWHOVRP YD® QH JOHWL WY H BIW RPUKBWHQDONJUDWLHILMRQ KH
OHLGHQ WRW RQGHU]JRHN PRHKHLE OWBQJQ R B HQWGI) RYGNDQKRH MH HUWRRU R
VWHOOLQJ YRRU 6\WWHPLVFK &R 'HVLIQODHY GRHY IO W KRHRH HUYRRU ]RL
:DW DOV QLHPDQG VWUDNV PHHU PHH ZNOBIGRARMR YLHO LQ KHW NHQQLVSURG
DOOHV RS ]6Q SOHN 9HHO NDDQWHIVGLI
5LFKWOG6QHQ YRRU ZHGHUNHULJKHLGUHGHQ RP DI WH KDNHQ RPVFKUGYHQ QI
+RH EHQ MH YDQXLW MXOOLH SUDNWW LD GHQS U RW 6HHID NWQ + HWOGUBHO F
QLVSURGXFW JHNRPHQ" O$IJHORSHQZIMIW K@ WK HPEEHQDRW OHQVHQ ZRUGHQ
YHHO VDPHQJHZHUNW PHW HUYDULQJ}UBHVNXQGLJHQ 9DQXLW
GLW FRQWDFW KHEEHQ ZH ULFKWD6QHQ RQWZLNNHOG RP SRVL
WLHYH ZHGHUNHULJH HQ GXXU]DPH U/HM.(BEAN /@ BB 2W (B .95 GIBIH.Q
"H]H NHQQLV ZHUG LQIRUPHHO RYIBUJHB PHMIOR G XHMUDQIHEDVHHUG RS SURMHI
PHUHQ ZH GLH QDDU HHQ NHQQLVSWRE XA\W ML Wb BIBIMUGL WQLFKWHQ3S O9RR
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0.*$).00+32/984*A$Q0.*$3*+BB.$<+99.0R$
'$3*<$@(0$$ +HW NHQQLVSURGXFW L+HW VWLOOH PL
QO *$3*+BB $<+99 OR RQWZHUSSULQFLSHY HQ KHOSW RQWZHUSH
' ' ' OHLGHUV RP DOV ]H HHQ JHSRODULVHH
# 6\WWHP LVFK &R GHVLJQHU ELQQHQVWDSSH

&UHDWLHYH SDUWQHUV 7KH5HY "G 746" (0" 48,00+ 44-8 2'#S *H)EE"S
>4(9.<;$.0$!'1+0$!BB+0? PLGGHQ HHQ VWHP NUGJIW

-.$/0*1.'2*.470+.).0$'+47*.08J+47$/2A
L7.V.@/B8*+/0$+3%..0$3/4+(B$9.3+7018".(8%+0%-.0$ +HW YLQGHQ YDQ GH VWHP KHW VWLOOH
O((?T$O.*$18".(8$1.)*$< *$..0$/0*1.'2.09.$((0 H  MSSH#A"A"T"+$ +$ 6"$ 081+ 2" #E ) EE"$0)66"+$
SDN DDQ PDDWVFKDSSHOGONH RSJDY H Q+BoQ$HAN, t"Q6'BS*EM W H U
FRQWDFW PHW YDDN PRHLOON EHUHLNEMWHARIFIRHIHQ YDQ RSORVVLRIHQ HQ H
111T*7.".@/B8*+/0TOB #)+7"+7?

)XQGDPHQWDOV $FDGHP\ LV HHQ RQWZHMBEXUHDX XLW
U*.47%$.089'((2*89.$3B/2(0A$QI<2/1.407$2/K.334/ H 'H FRDOLWLH YDQ 7KH5HYROXWERQ )XQQ
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WHQ WHDPV HQ RUJDQLVDWLHV LQ FYB® VKIHHY K/ \U HOIO W WPDLIG VMY HQH U VBV HU N H Q

111T1.(.K809(<.0%(B3T4/<$ ZHUSNUDFKW RP UXLPWH WH PDNWQ YRRU
Z6 HQ QLHW ]6M HQ YRRU LLN 2WMHM KHW Q

I'1+0$!BB+07$+3$..0$(9@+3.8'$.0$274.31.2.B.+9.'$$ (6& RQGHUJRHNHUV RQWZLNNHOHQ ]H HHQ

03 +47*3/2$4".(*+.@.$3*(*.7+347.$3(<.01.)+0?T$ $ WHFKQLHNHQ RP KHW VWLOOH PQGGHQ WH

+6 FRDFKW SURIHVVLRQDOV HQS3$W H D 8 YE)7096) WAL FELHGASEIOHSR, S $0"#$,+6"("+$'+$2"+$
DOV SURJUDPPDPDQDJHU E6 RQWZLNNHQWRMMWMAVKHE@ LHYH E6GUDJH WH ODWH
111T.'1+0.BB+0?TOB QDDU PRJHOG6NH RSORVVLQJHQ

-..BO(<.$!"#(BB 60*.'@+.1
0.*$).00+32'/984*$Q0.*$3*+BB.$<+99.0R$+3$/0*3*(B9 $QMD 2YHUGLHN OHFWRU &\EHUV®RFLDO 'H
GH HLJHQ ZHUNZ6]H JRHG WH DQDO\$RWWH UEDP WD YWO/DHRRIQ PHW RQGHU]JRHN

<.*$9.3)'.3.('47$.0$3(<.0$*.$.52.'+<.0*.".0T$ $ KHDG +DDJVH +RJHVFKRRO LQ JHVSUHN R

OHW KHW (6&DOO EXGJHW LV GH LPS@&XRHWAWH ZMKINSZHYROXWLRQ -HQV *6EHO

52B+4+.*$?.<(()*T$ G3'12-7=* 2%* S#F$%* S11$%6* 0S#F$%* S11$%6* +,#,26$2* T*
G!&$25=B

$0O0OHQ QHWZHUNSDUWQHUV VLQGV
-$)(A7*$@(0$9.$4/(B+*+.
. ‘HONH NUDFKWHQ EXQGHOHQ MXOBLH" (UZLQ
FUNDAMENTALS Erwin UHVVHHUG LQ KRH PHQVHQ %EHUKDXSW V
Elling. ZDW HU RQGHU HQ ERYHQ ZDWHUW JHEHXU
theRevolution
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ZDDU LN ZHUN N6N LN ZDDU FRQB.FWHIQWQ G RABUEWMOIGHH R Q2P DEVWUDFWLH
VWDDQ
HHQ JRHGH PDQLHU GRHW
ULQJ KHE LN RRN PHHJHEUDFKW @DDGH;RWJISIYR QIHW W HP SHRMHEHSHU VWDS HHQ K
Z6Q O9RRU GLW SURMHFW KHE LNSBUY ZHDMMX\Q IWBQ LQYFAISH YRRUEHEHOGHQ :H
8QLYHUVLWHLW $PVWHUGDP LQJH BRIRKONS;+$0'¢#R)" 0F RO D) BAIS$
6XVDQ GH 9ULHV LV GDDU HHQ YDQ GH WUHNNHUV YDQ
JHZHHVW P -HQV O,N EHQ HU RPONUHDWLHYH SURIHVVLRQD
WH KHOSHQ E6 DOOH XLWGDJLQJHQ (GLH Q6 WAHIH /NMRIRWQ H;8 RYHU FR GHVLJQ
RQGHUVWHXQ KHQ J JRZHO LQ KBW RRIEMWIGHBS\GHORFUDN\M $0V GHVLIQ Uk
RPJHYLQJHQ J E6 KHW SDNNHQ YDQ EMQLUKQAG'DQ KERHNYHUUH MXOOLH WKHRULH
YHLOLJKHLG HQ YHUWURXZHQ EN®DQHWMNH@OWXRPLEDYRMHIO YDQXLW SUDN
DDQ ZHUNW ]XOOHQ GHHOQHPHUS Y RBbGI LFGHH J6 0L BHQDHQ IROH SUDNWAONNHQQL
(S (H+2 RQGHUERXZLQJ ,N ZHUN PHW GHHS GHPRF
HQ VI\VWHPLVFK ZHUN :H KHEEHQ RQV JHEL
:LO MH GLHSHU LQJDDQ RS GDW LYG(IUEBQK WXY WDQ WHHODDGVPD YDQ GH :85 R
HQ SRODULVDWLH" -HQV O*HSRO®ULVHHUGM YHEGSUKHWHIHRYWP YHUGHU QD W
VWDDQ YDDN GRRUGDW PHQVHQ MH KGRIQWKHR®ULMNRMDPAKRQ DROHWW GHVLJIQ UHVHDU
E6YRRUEHHOG QLHW E6 HHQ YDQ GHRWBGHIK JRHNRHIUD/UM @ HHUGHUH SDUWBQHUV ELQ
NDQWHQ KRRUW O9HLOLJKHLG HQ NZEWQEDWDRRNLEQIH AJGHMPAEQOSGNH HUYDULQJ
DJHQGHUHQ HQ RQWZLNNHOHQ HR NYBPRAQJIRIEWETIPKWBQ OHL
GHQ WRW HHQ RPJHYLQJ ZDDUELQQHQ MH Z«O HHQ JHVSUHN
NDQ YRHUHQ LQ HHQ VLWXDW LHNEDDUSKY EIS@(O$NS8+3H.0B.RHL O 6
DDQ KHW ZRUGHQ LV :DW YUDDJW GDMW BDQWMALYEK 8BRHMWMIQRLY KHW EHODQ
QDO HQ DOV RQWZHUSHU GLH RWHHGY IPRHIGH RRRAVIDGLOLWBW JDDWEBWUHNN
LV"P JHEUXLN MH RP PHQVHQ WH VHOBFWHUHQ"
- +$0"#$6"$6() " HAEE"+$D)#$6"$#2"4()"$:; +$H; (#SH(;8 P
1.0$7(09B.+9+0?$@//'$/0*1.'2.'3$.0$K (4+B+*(*/'3$ ,Q JHSRODULVHHUGH VLWXDWLHV KHE MH
+RH KHOSW MXOOLH NHQQLVSURGBXF®WXRQWIZIW GIHUYUREHDAQORMWGH SRODULVD
WRUV" (UZLQ OL+HW VWLOOHDRMGIGHD MHW PRGIBHQVWHELYNWHQVHQ GLH KHW
HHQ KDQGOHLGLQJ YRRU RQWZHUSHWQW HQHMFALIOWLW RW BUW GHW QRDBQHW ]H
7":(;76$,4(6"+$)+$ (41" "+, (S 4E; ()*;#)"$*""E#?$ ZHO GH SRODULVDWLH ZDQW GDDU JLWWH
HSHEHS )+ S HT () 128 (ST (--"+$ "+ )+ (45
WLHY WH RQWZHUSHQ 'DDUE6 RQGHUVERKWERAQREZW RBUIGH PHQVHQ GLH RQIH
VWDSSHQ GH MXLVWH PHQVHQ EHWUEFKNNRIR QHHQ XYMMSBLIMNHQ PH@W KHW GR
UXLPWH FUH-UHQ HQ QDGHQNHQ RYHWMXRHVMMH. F SDFW PODDM® =6 PDWHY JLFK
'H DDQSDN LV FRQWH[WDIKDQNHOGONGHQHY BIN@ FKROMWN GEKVHQHRIS HHQ RSHQ PDQ
VLWXDWLH 'H HHUVWH VWDS JHXS M HA+@(E)W"6G1$ )61 78! HE-Q-F44SPIa;NS 44)#) *$:"(+ 5
GH ZHEVLWH GLH ZH PDNHQ VWDDQ GHUSQLRIFGHMV JHHQHIQN LV GH KRRS J LHP

N EHQ IDQ YDQ GLDORMRB'RABPELQIWKRHPMW GBRUEHHOGHQ EHODQJU
"H SUILSQFLGBIW GHIQDGQESORRYMREB UGNHU LBOIEDQ DOOK

H YRRUNRBH@HLW GGHU YHUDQGHUW P %R XGHQ ) KHEEWM O RRN OMOHEHW G GDW GH UHO
6N =H ODWKE BHYHUVLWHLW $PVWHUGDP 9BHWDGH @& I RSN ]RWMUN YHUERQGHQ L
HHQ PDDU QDBQNGH PHQVHQ GLH LQ KHW PLGI®W®OMWWMMG Q25X GWWUHOH LGHBWLWH
D Q G O H L G IDQD}HS O$"($#,)+) 70" ($:"(6"(4'$" +$*)#5)+$:+$ NHQ GLYHUV PDDU RRN JHYRHOLJ :H Kt
YXOOHQ GREMHEWHQ HQ VWXGHQWHQ PHW VS DE@MRHNH{H QP GRIWHS BHKRHIWH L\6 DDQ R
EHZHJHQ JLFK WHUXJ WH WUHNNHQ YID\) W D Y IV@RIHQ BHUNL QUDDU GD® VWXC
PHW ,VUD-OLVFKH SDUWGHQ 'DW5LV IBKKWVMXRPW QLHW GHMWHWJIKRH ]H KLHL
VSURNHQ JURHS GLH Z6 JRHNHQ P INX® Q@H® JGBQJURIDDYV HHQ VWXGHQW DD
HQ SRODDDREDWKIHW VWLOOH PLGGHQ ]LFKDMRH KHNHMW W HGHH 9K RXGMQYHHO YDQ P6 P
IVHDUFKH@DEHIHIQ SHUIHFWH LOOXVWUDWLH P]JRYHHO YDQ GH 98 M 'LW EHYHVWULJIGH |
QRGLJ KHEEHQ 21 IDFLOLWHUHQ YDQ HHQ WRHJDQNHOGONH
W 6 N N H Q Q&304+ 3$BN/'S7.*$/0*1+)).B.0$@(0$"#-H).00+3H
HQ WK H R/9SANOS@/FHR/B('+3..09.$4/0* 5*.0 0.4$3* BB.0$@(0$9.$,8+3*$@'(?.0
UDF\ GLDCERK L ++"+$2"#$E;+6%12;',;;(0+$,"$, " (-"+? -XOOLH EHVWHGHQ YHHO DDQGDFKW DI
VHHUG RETKHW6Q SUHFLHV RYHU GH PHQVHGEH YW DIM Z LMW Q@GHUGH SULQFLSWH +R}
HU SRODUEWDWUIHHNHQ DDQ" (UZLQ O:H ULFKWHQ RQV GDDUEG
H GHQNH@TRYEHSDOHQ YUDJHQ GLH JLFK ULFKWHKEPRPMRGRHUBUODQJIHQV :H JDBQ QLH
FKHUV OHBWAGHQKHPDMV HQ YHUODQJHQV M6 YDQ GH 98 LQ UHODWLH WRW 2HJD-C
QHQ (6& FRHKHEHNHQ HHQ YUDJHQVWHOOHU JHYSIHN\QIIDUWNBHQ BQBHUOLIJIJHQG WKF
LQ GLW SUBGMWPWGHPHQV DDQZH]LJ NDQ ]6Q L+RH LV MRXZ UHODWLH PHW GH®®Q8"M 'D
ST:H PDNHQ HFKW FRQWDFW VRPV PHYWRRKPRHWQVRPASBHW 'DQ KHE MH KHW F
HHQ FDGHDX VRPV PHW DOOHHQ DDUGDHRWL+RH ]DW KHW HLIJHQOGNGPHW (
[TES'$2"E"+$0"+*"+$40$2"4#8: (;; 7*#D-$0"#$+ D+ 1"$#'$ MH GDDU LHWV YDQ" +HHIW GD@DDQY OR
U6N SUHFLRYGMMW]RHNHQ RRN LQ JLFK]HOI MRXZ URO KLHU ELQQHQ GH 98"BIQ+HW J
HQ ZHONW :FHUEMWHQJHQ QD HONH LQWHUYHQW L H KH W NRPASUHQ! LY/ EHH@ EHODQJ YRRU HH
(UZLQ OJH:HHRHJIHQ HHQ YHUGLHSHQGH URQGHEWSSHERI?URQGHQ
KHW SURMHFW DI HQ GUDJHQ KHW HLJHQDDUVFKDS RYHU
DDQ EHLGH NDQWHQ $DQZH]LJ ]16Q
WLH WH Y HHVWHHQU NG @6VWHOOHQ +HW YLHUGH SULQFLSH LV LZH VWHOO
KHOHPDDRO@ILMVKHEEHQ KHW NHQQLVSURGXPWGHPHMIQWWGEK GBIQZHILG LVM +RH KHEI
HU ZHWHQ HQ® $BRMHFW URQG LGHQWLWHLW 9BRIHGDOWQ "HEREBERHUQYVBOYDQXLW GH V\'
O JHLQ :DW KHHIW GH WHVW JHEUDFKW" % BYGHKH) GDBHW KW ISIMUVRRQ VWDDW
JHOHLG WRW YHUDQGHULQJHQ 1H) G H HOW VE LYDXH QU BOLSHMYRODULVHHW GH \
NHU ]6Q RYMUUMHQGHQ E6YRRUEHHOG KHW GDQBNEKQSGIDM PHRYHZHDQ RQV RPGDW
HO RP GDWHRLGIGHN HHUVWH SULQFLSH 'FRW &D\NR Q 5 & 9 DRENVHDHBIOHH WQ HHQ HHEIGHUH
NXQQHQ XLWRMPH YSOHN O0DDU GH 98 YRQG KHWK KEEHQEHDBKQUBING MY KHW &R@OHJIH
LHU GDWZBVSKHWLHV ZLVWHQ ZDW GDDU RQROOBPIWBUYEH B OB RRIEQMI VGDD IHO ODWHQ ¢
SDV ]RXGHQ ZH EHJU6SHQ LQ ZDW YRRULIHRSPEQHQ/ NWWX. QJ KHW JHWBSUHN I
DQGV SHUNSHEAILHAI 6"+#"+2l
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+RH NXQQHQ ZH QLHXZH WHFKQRSORJLH-Q ]
ERWV JHEUXLNHQ RP VWHGHOGNS VDPHQO
EHWHUHQ HQ EXUJHUV WH EHWUHNNHQ E6
YDQ KXQ EXXUW" 'H LSRER 3HUVSHFWLYHV
QHHUW
DFWLHI WH EHWUHNNHQ E6 KHW QDGHQNH
YDQ VWDGVURERWYV

"*(93Y1/*3$.0$3;3*.<+347$
3(<.0B.@.0A$9.$V/IIH $
&.'32.4*+@.3$L//B)+*%

H#.(*+.@.$2(*0. ASH+*+.38/K$L7+023

>47*'2'/09
'H &LWLHV RI 7KLQJV )RXQGDWLRQ ZLOI GHR BRI GO UV YHEWUKRHY 7TRRONLW LV YRRU
WHQ RYHU HHQ
3(<.0B.@.0$<.*$+0* BB+?.0*.$/1,.4*.0$+0$..0$3*.9. H
O6NH RPJHYLQJ
QHHPW JHFRPELQHHUG PHW ,QWHUQHRWRINXQQMHQ EFHEARQHUV YLD LFISYLF SURW
3478+K*$7 *$+9..$/@.'$1(*$..0$Q9+0?R$+3A$@(0$2(33+.K$Z L F]
REMHFW QDDU HHQ LQWHU DFWHEYHYSQOWQHQ KUQY HEQ XWW N
08$(B$3*..93$@().'$<.*$<.03.0$3(<.0$+0$7.*$9(?. H
O6NVH OHYHQ 'H VWLFKWLQJ GHHOWG6EI@HL NHQQLV PHW RQW
ZHUSHUV YDQ GH SXEOLHNH UXLPWH (68 WRRHQIHW @\HRDNRUYHFWRU 6RBLHWDO
VWHGHOONH RQWZLNNHOLQJ HQ PHW ORIHQUN BHROBEFKRRO ,QKROODQG HQ RQG
7.1.09.0T &UHPHUV +RJHVFKRRO ,QKROODQG JDDQ
,VNDQGHU 6PLW &LWLHV RI 7KLQJV
-..BO(<.$!"#(BB
+($9.$9..BO(<.$((0$9.$!"#(BB$7..K*$#t+*+.3$/KSL7+0B$
2.1.)*$((0$9.$@.'9.".$/0*1+)).B+07$@(0$..0$$
2B(*K/'<$<.*$3%(93/1/*3T$

9DQ :6NERWNLW QDDU 5RER 3HUVSHFWLYHV
+RH ZHUNW GH :6NERWNLW" ,VNDQGHU O*
EHGDFKW DOV HHQ VHW I\WLHNH HQ GLJLW

GLH EXUJHUV KHOSHQ E6 KHW EHVSUHHNEH

&LWLHV RI 7KLQJV LV QHWZHUNSDUWG@HW ZULWQGVOHQ YDQ SHUVSHFWLHYHQ RS V
111T4+*+.3/K*7+0?3TOB$ KXQ EHWHNHQLY YRRU GH VWDG HQ KDDU L]

'H :6NERW ZRUGW LQJH]HW LQ ZBUNVKRSV
EHZRQHUV JHOI NXQQHQ H[SHULPHQWHUHQ
‘"H ]J6NDQWHQ YDQ GH ERW ]6Q E6YRRUEHH
EHZRQHUV JHOI NXQQHQ LQYXOOHQ :DW ]
NXQQHQ GRHQ YRRU KHQ LQ ZHONH UHOD
PHW GH JHPHHQWH NDQ GLH ZHONH URO V

%%

IWWLHNH HQ GLJLWDOH KXOSPLGGH

JHHU QDE6H WRHNRPY/VE RIVDWMQGLHQ&EMILHY RI 7KLQHYV HHUGHU
6NERWNLW LV HHQ SODWIRUP ZDDUPHH g
1X $UWL“FLDO ,QWHORQOH@FH[BHQLPERMKHAWHQ PHW \BWDGVUREF

OHWWHUOGON XLWGUXNNHQ ZDW

, A

RDOV VWDGVUR
HYLQJHQ WH YHU
GH YUDDJVWXNNHQ
TRRONLWM FRPEL
OHQ RP EXUJHUV
Q RYHU GH LPSDFW

WIHNRPHQ XLW GH
RQWZLNNHOGH
XXUWEHZRQHUV
RWV 9LD KHW SODW
RW\SLQJM -D NLH
16 EHODQJUGN

SDFW 'HVLJQ :LQ
HUJRHNHU 3HWUD
LQ JHVSUHN PHW

H :6NERWNLW LV
DOH KXOSPLGGHOHQ
DDU PDNHQ HQ
HGHOG6NH URERWYV HQ
QZRQHUV

ZDDULQ Z6N

HQ RQWZHUSHQ
DG SRVWHUV GLH
RX GH :6NERW

LH E6YRRUEHHOG
SHOHQ"P
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+RH PDDN MH FRPSOH[H VIVWHPIBQ QLHW D
O6N HQ EHJUG6SHO6N PDDU RRM LQYRHOE
WLVFK" -RFKHP *DODPD RQWZLNNHOGH H
VIVWHHP YDQ WDQGZLHOHQ GDW KHW PRJ
VDPHQ PHW DQGHUHQ VLWXDWLHYV ELQQHQ
NHQQHQ XLW WH VSHOHQ HQ YDVW WH OH

V8+<*.$?2.@.0%@//'$
52'.33+.A%$9.$M.47(0+4(B$

"3* <+4$L1+0%$
#

#.(+.@.52(*0. ASH/0*/8'36-" +HW NHQQLVSURGXFW ERXZW YBERUW RS |

PHQWHQ HQ HLJHQ ERXZZHUNHQ HQ LV GR
&RQWRXU ,QGXVWULDO 'HVLJQ 6RO XVBIRRRIM QW Z L M NKHHO\G RQRW KHW NHQQLVSURG
1.218'.(83@(0$V47.<$X(B(<(T$VAT.<$3*(**.$ 6\WWHPLF 7ZLQM 'HHOQHPHUV NXQQHQ KH
]6Q EXUHDX MDDU JHOHGHQ DOV DMOXPRQ QX HR® 6 WIDPW QGERXZHQ HR YHUEDQ
9/4.0*$@(0$60983*+..BSN0*1.'2.0$((0$9.$LU$-.BK*T$ ~VFKLOOHQGH QLYHDXV RQWGHNNHQ 'H “M
9DQXLW GH PHHU PDWHUL-OH KRHN GRE ROW QB®W SHUHHBQ YDVW WH ORSHQ Z
@(0$K;3+.).$2'/984* 0$'+47*$N47 .<$I+47$9.$B((*3*.$ WRU RP KHW JHVSUHN RS JDQJ WH EUHQJH
CS$,((‘$/2$7.%$4/<1+0.".0$@(0$9.3+20$.0$@+38(B$*H-0
NLQJ RP YHUDQGHULQJ LQ FRPSDH[HASURMHVVHQ GLHQ
VWHQ HQ SURSRVLWLHV JLFKWEDDU HIQWENHRRULGSHRERDPW WGH OHFKBQLFDO 6\
PDNHQ 'LW GRHW K6 GRRU GH FIRPSWNRWELWDXQLW W HWEIGHWH SURMHFWHQ Y
VHQ LQ VXE VIVWHPHQ HQ QLYHDXVZHD® KREGHHHHWGHHRUIDQLVDWLH E6 ./0 H(
/09.'B+0?.$".B(*+.33@ (0$IB//*$*.$B.??.0T$ YRRU KHW PLQLVWHULH YDQ 9RONVJIH]RQG
6SRUW 9:6 %6 ./0 YLVXDOLVHHUGH &RQ
ZHUNQHPHUV KXQ LQYORHG ELQQHQ HHQ
#0%/8'$6-"$7..K*$..'9.'$..0$*(091+.B3;3%..<$$ NRQGHQ EHJU6SHQ 'LW LGHH LV ODWHU Y
10%1+)).B9$.0$1+B9.$9(*$I'.9.'$1.347+)I(('$<().0T$ LQWHUDFWLHI PRGHO YRRU 9:6 5+LHU RQW|
‘'H (6&D0OO ERRG GH]H PRIJHOGNKHLG IRREKHPQIWHHMSEZLHOHQ RP WH GDWHQ JLH
9.$)(03$((0$.0$/0*1+)).B9.$7.*$*(091+.B3;3*..<$ )RS 0S: G- D+ SE HHSEA"+?
O//'$*/*$7.*$).00+32/984*$M.47(0+4(B$";3*.<+4$

-.BO(<.$!"#(BB

OOHHQ LQJLFKWH
DDU HQ HVWKH
HQ LQQRYDWLHI
HO6N PDDNW RP
VI\VWHPHQ WH YHU
DJHQ

HHUGHUH H[SHUL

RU GH (6&D0O

XFW LGH OHFKDQLFDO
W WDQGZLHOV\V

GHQ RS YHU

DH PHFKDQLHNHQ
HUNHQ DOV NDWDO\VD
Q

WHPLF 7ZLQM RQW
DQ &RQWRXU ,'6
HHQ RSGUDFKW
KHLG :HO]6Q HQ
RXU ,'6 KRH

JURRW VA\VWHHP
HUWDDOG QDDU HHQ
VWRQG GH PHWD

Q KRH NOHLQH LQWHU

L1+0T$ 60%.'@+.1
/LOL\D 7HUJLHYD OHFWRU 'HVLJQLQJ 9DOXH 1HWZRUNYV

&RQWRXU ,'6 LV QHWZHUNSDUWQHU OI'652 V62538™ 1=+ 6" * $%* 625.4#29% -2,* H"382-*
111T4/0%/8'H+93TOB *DODPD &RQWRXU ,'6
Contour 1.0$3;3%..<$@(0$*(091+.B.0 ’

. +HW NOLQNW EHKRRUOG6N FRPSOH[ PDDU JHOXNNLJ KHE MH
Industrial 6'5 ) DIEYH)""S 1 +$ 26 #:+6,) EX/408 0" 7"+45
DeS'Q" PHQ :LO MH KHW ODWHQ JLHQ HQ YHUWHODHQ KRH KHW ZHUNW?"
Solutions -RFKHP O+HW WDQGZLHOV\VWHHP EHVWDDW XLW HHQ UHHNV
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SHtHFWLH GHHO 6&" LQ VI\VWHPHQ

"# [ISR$70"(.)"1&, 3" # a$$F+,&Y# "Yo#t 8"# |Z2"I5*%,/*F# 23.&"4,/#
a,%Y# V,-%# +"%%,.)($8>/&"%# 8,"# ,%9**%# $)# 8"# ("F*& $%N"F'#
83%*4,"+#,%#8"#/$4)F"0,&",&#J*%#.3.&" 4" Y C#26#,%#.3.&"4" %A

D.+*068" (#24, &HI*Y6H5, &3HBQHAS, %69 .7 Yo $/5" MHCH F* A Yo $%8$> (F
DI2# $%8" (VS/58"%SH ,"8" (# $)# 5>%# ", 9"%o# 4+0%," (SH 5$"# SR-"/&"%o#
9("%V"%# R, %% " Yot 8"# *4"%oF" ], %00 "Vott .3.8" 4" Yot 4*&"(*F, " ("YoAH
EER" # 4*+"%H V/"# 8"# $%8" (F,%9"# *Q5*%+"F,-+5"8" %t V/,/5&R**(S#
"o +HEHHRE, VO("H&," HE, H Yo&" (*I&," #HE&>.." Yot R>(9"(.SHR>>(7

& Yot Yot V$(9.3.&" 4" Yot & IR ("V69" Vo AW >Vt (+H FF&HV "V 5" H#
"0/04) ($&SE3) "HF.H>,8,%9. IS (4SHVSHF #"VoHA" [5+%, /5" HA/5, %" #

SQH" Vo SRI&SH, %0#8"H)>RF,"+"#(>,4& " #+*%H#HQ>%9" ("%t F .# " %#.)"'F."S

*(&,.&,"+"# "%# ".&5"&,./[5"# R(>9# 8,"# R"&($++"%5",8# .& 4>F"" (&t
&>.."%H4A"%."%SHI" 4" %./5%)) " Yo#"Yo#I($&"("#.3.&"4" %A

I"HISRS70"()"/&,J" HaSSF+ &HI* V6, &3HSQHAS, %9 HFE&HR"$%" (#
J5# Q3.,"+'# "%# 8,9,&*F"# 5>F)4,88"F"%# "0)"(,4"%&" ("Yo# A"&#
&"8"F -+t (BR$E&.H "Yo# %0*8"Yo+" Vot $J"(# 5>0# (SF# ,%0# 8"# $)"VoR*("#
(>, 4&" AHISS(HV -%#QS$/> HS)HISTS". 9%SH/ I /#)($&$&3), %94 " %o# 3.7
&"4, /58" %+" YR, "B&HB HISRSTO"(.)"/&, J" HaSSF+,&H Y%, "&H*FF"" Yot
%,">"#,%V,/5&" % SHA(HQ>% 9" (SHSS+HF #"Yo#) F*&QS(4#I$S(#8,*7
FSSOH"YoH Y6%$I*&, AW &H , H" " Vott 4%, " (HSAHA"%%. " Yokt & " HF*&"VoH V"
8*&HV/"H# Y0 IF$"BH +>%%" %ok > &$"Q"%" Yot $)# 8"# &"[5%SF$9, "#8,"#5>0
F"J"06#R"D%JF$"8&A
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I"#7"[5%% [*F#23.&"4,/#a., Yot J* Yot 6$%&S$> (# DI 2# $%&IS> &# ISS(#
8""F%%"4"(.SH 8$$(# 4,88"F# J*Uott 4"/5%%, ./5"# 4"&*Q$("Yo# VS*F.#
+(*/5&SH (-], %9S# I$T7($&*&,"# "Yott 5"QRSSA" (+,Y9SH "'Vt &* &R**(#
R"O(,)#J*%#8 " #83%*4,"+# J* ot .3.8"4, 5" # *4"%" (+, YO A# W" &#
+'0606,.) ($8>/8HR, "S&H.*A" Yo" (+)X(8Y0" (H " YoHA* %0, " (HSAHFH.)"T
F'0608#,%8,,8>"" F#" Vot 4" &# "F+**(# $)# 8"#R" &% 8"# "Vt 4$9"F -+#
QLHXZH G\QDPLHNHQ WH UHtHFWHUHQ

Px(4"'#*9"0%#R",8"#$%&" )R>("*>.#V,/5#**%#.3.&"4,./5"#
J(*9"%G# 5%"# 4*%,Q".&"("%# 9($&"("# .3.&"4+(*/5&"%# V,/5S# "%o#
5$"#F*&"%# 8"#.3.&"4,./5"# 4)F,[*&," # X# V$*F .#8"#/$4)F"0,&",&#
J*%#4"%.7&"5%$F$9,"7("F*&," # "% #8"#R ("8" ("#4*/5&..&(>/1&> ("%t
R,%%"%# R,-J$$(R""'F8# 8"# V$(9# X# V,I5# **(%"4"%i# _$"F# 8"#
ISR$70"(.)"/&,J" # aS$F+,&# *F.# 8"# Z"/5*%,/*F# 23.&"4,/# &, %#
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#/04B83+.

'LW HHUVWH ERHN LQ GH (6& WULORU M ULFE&WUHFEHRBRGHYDQ GH RQWZHUSH
RQWZHUSSUDNWG6N LQ WUDQVLWLHOR@BHA0EA0 +HW RQGHU
JRHNW KRH NHQQLYV RQWVWDDW LQ G& SUD RGN BRERIUWNWERHIDQ RQJH FUHIL
WH UHtHFWHUHQ HQ UHODWLHV DD S¥HD HQ DWK HRDM&HD 08& NBIOH FWLEH UHFKW
NUHJHQ RQ]H SDUWQHUV GH UXLPWIHH HOHGHGN IREPLHHQLG SRODULVDWLH GH
$"++)* (46D 1#$:" (6" (SD)HSH'$6"+-"+$"+$#'$4+#)-"E"+? H[SUHVVLH HHQ EHODQJUGONH URO 2QWZH
VIVWHPLVFKH WUDQVLWLHYV PHW «Q YRRU
'"H KRRIGVWXNNHQ ODWHQ JLHQ KRH RIQAFKZWWSHGY IPHBY BSDKHW YRUPJHYHQ YI
WO6N 6\WWWHPLVFK &R 'HVLJQ YHUS HQRR®MG RW LHYVU G EK LOROGI@MHFWLHYH SVUDQVIRY
GH QLYHDXV YDQ LQGLYLGX 6&' LQ @HQ WPHDW H\QD P'IDQORMWEHQHYROXHUHQ ]H YD
6& PHW DQGHUHQ HQ LQ V\VWHBH Q+;(SHE:RHAO-E WS URGAFS:"(+6"()+77$%"+$
WHQ GLH RQ]JH SDUWQHUYV RQWZ5NNHWEROHGLNDYUULBDHY RPOKSIMW. YHUGLHSHQ YD
FLSHY FDQYDVVHQ NDDUWHQVHWYVI14URWSHAD)E S BOMET MY SHAIOHIR)
HQ YDQ JDPLQJ PHGLWDWLH WRW ERWV HQ PHFKDQLVFKH
SURWRW\SHQ =H KHOSHQ VSDQQLQJREKEPBKW \@H SHDNQON RRN QRJ JRHNH
UHODWLHV JLFKWEDDU WH PDNHQ H\EMHFHD MV MKGVQNY KIDWORQWZHUSHUV
SH)L) ) S04) (S A0S0 HS LA E &) HS +$:"(5 )+6):)6D"E"$"+$ 1AEE"14)":"$ 2;+6"E)+7*" (047" +$ 4+#5
DQGHULQJ RP WH JDDQ =LH WDEHO DHWKMOHQ RP EHZXVW HQ GRHOJHULFKW H
VIVWHHPYHUDQGHULQJ VLJQDOHUHQ ]6 L
HQQLV JURHLW GRRU LWHUDWLH HXLWEDHURQRHQW]R®IHOERH JURHLHQGH SXE
YRHOHQ HQ KHW VWHOOHQ YDQ5DQ&HUE VYRWDIERP FOPWEQUSRQGHU]BHN HQ S
ODQJUS6NH ZHUNHQGH SULQFLSHV 'AHMNHQQDIP#M NDD® ZBHHQ RS HHQ DIQHPHQ
(6&DO0O KHHIW GH EHKRHIWH DDQ MHHAYHNHERUYHEY GIGLYLGXHQ HQ RYHUK
RQWZHUSHUV DDQJHZDNNHUG HQ ]64'@WSHAS(S 24" (¥(ED) SHS FB-"(072")6%
KXQ NHQQLVSURGXFW =R ZHUNW 1 HKHXWWKH®IG/ NE QG EBUGHQ"
SIS T HS AN ($,"6" (") 72")6$5)+$4+#,"(5
RQGHUJRHN HQ SDUWLFLSDWLH 5'H 6\NMWFHWLYEW RV FOQ QNHQDDJIW BP HHQ PL
QLVSURGXFWHQ KDQJW ZHO DI YDQ WRGKGHZ [OIFW I0Q WHAW QHL KW URSUHFKW FRQW
RQGHUZG6V J KHW RQGHUZHUS YDQ HHQQWIHHG®H VBVRBIDQY DERPPLJH RQWZHUSHU
GH (6& WULORJLH J HHQ URO LQ NDQJHBSRQ DSIHVHHUGH RSYDWWLQJHB ELQQHQ
Z60 DQGHUHQ YLD LQWHUDFWLH UHFKWYI
2S EDVLV YDQ RQJH '"\QDPLVFKH5/HHPDBNWAQD XHE FUHDWLHYH SDBWQHUV H
EHQ ZH QLHXZH LQ]LFKWHQ RSJH G DB@#R"SHABDAHFIVAID U BRI'S *;++)+7"+$
&R 'HVLJQ 'H]H VWUXFWXXU KHHIWLRPMWKWKROSHOH PHNHQ ]RZHO ¥LD FUHD
ZHUNLQJ YDQ GH NHQQLVSURGXFW HW LEHW HUH W KIREBHHQ 6'SIHOHUNHQQLQJHQ EHS
'"H YHU]DPHOGH LQJLFKWHQ YRUPHQ WIRW DPH.Q/VHRORBY I HQ@HMHUDFWLHY PDDU RP
UH YHUGLHSLQJ HQ XLWEUHLGLQJ Y D\QRWHW HRK QRSRIILWR [REOV GLH WXVVHQ
HQ SHUVRRQOGNH JURHL YLD JDPLQJ

6&" LQ WLMG

L"++)*(46D1#$ L"++)*:4(0 Fb#)+7*:4(o
-..BSCAS$"#-$+0%5<+,
+ 5HtHFWLH 7KH 7UL|S 9 UMA'HQ
IM?$<"12#:;(6)72")6  B)"#$4+* 9UDJHQ 3+
-..BSEAS"#-$<.*$(09.'.0$.0$+0%$3;3*.<.0
%E"0"+#"+$:;+$$ OHGLWSDWLH
+ G\QHUJILH | o 9UDJHQ Lo ES
. LFISSHUHQ 3;+:;*$%
+ .HGHUNHULJﬁ?ﬂJIYVéU QLHW&JDJHQ SPSL;; (#"+*"#
+ 3RODULVDWIH#)EE"$0)66" | @()+1)"* "HEVLWH
-..BS$DA$"#-$+0$3;3*.<.0
+ '"HPRFUDWLVHULQJ 5RER 3HUVSHFWOW#Y¥Y/™" 'LOOHPPDM
OHFKDQLFDO|3;D*;E$ m
+ ([SUHVVLH | o\ WP LE 77 L@ @(4#a#
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(6& OHFWRUHQ HQ (6& RQGHU]RHNHUWWH]LIS® H> DWR V\S/WRFRHVVHQ HQ PBDNW UXL
VFKH YHUDQGHULQJ HHQ EDODQV Y HWIHALQWW XQD/EGX LG SARQWRH HLIHQLQJ
HQ WRHJIJDQNHOGONKHLG J VHULHXV JHQ®RHIURIR) \DOW RBPMM WHOH XLWGUXNNLQJIH
WUDQVIRUPHUHQ PDDU RSHQ JHSRHJURPHEU HEH PIHOVIHRL KHOSHQ WsH UHtHFW
SDWLH HQ LQWHUDFWLH WH VWL P X GHI'§64"G5) *H2D4 $X'D'"G- W2 13S0 BAOL Q)+ TH$
SUDNWG6N PDUNHHUW GH RSNRPVW YD QIRGW ZEW DHQV OHIW RQWZLNNHOLQJ =H
YHQGH NUDFKWHQ DFKWHU PDDW V F KDHSHROR®M B 6WHHU D QRSHILU LHIW OHHUSURFHVVH
GHHOQHPHUV DDQ RP UHtH[LYLWHLW WH R
=.".0$1+00.0$!"# PRIJHO6GNKHGHQ WH YHUNHQQHQ5HQ KXQ K
/JHUHQ ELQQHQ (6& JHEHXUW G PSR UOROSHBHUBSE G/GH RIS (7(44"+2
GHOHQ WH FRPELQHUHQ PHW HHQ GLHSJDDQGH GLDORRJ
JHZRUWHOG LQ JHO“QJLFKW 6&' LQ PDD HQDDHAW DISQIGIDMK\WEVWUDFWLH HHQ EH
YRRU KHW JURHSV HQ V\VWHHP®LY HDXQ LOES URBX FDMHEH PDNHQ LPPDWHUL-OH U
(+$"+$)+$H/4#"0"+9? QLQJHQ JLFKWEDDU =H URHSHQ GLDORRJ
JH]DPHQOG6NH LQWHUSUHWDWLH HQ KHOSH
'"H NHQQLVSURGXFWHQ YDQ RQJH FUHIRW SWHHLS\HLWQ AR/® COHPMH.GI I WH5GUDJHQ
JLHQ GDW 6&' JLFK DIVSHHOW LQ G HA4RBR-GHSH(L2EH2Q HFKWH
7'E;;76"$ "+$ 11:-$ (400"E)7"$ 14+#"&#"+$ ,;;()+$ D)5
GDJLQJHQ YUDJHQ RP P««U GDG RSHHYUWODNNIOBHRSH EHQDGHULQJHQ ODWH
ORVVLQJIVULFKWLQJHQ ,Q GHJ]H VLWG@DMM HM PM) RQMEZ HKUHSH ¥ RXLWHQ YDQ V\V
NHQQLVSURGXFWHQ JHHQ HLQG SURGXRWROH®BQUY RQWMDRFEWH YRRUSWUDQVIR
JLQJHQ WRW LQWHUDFWLH UHtHFWLMDMWQ HWULEKMREPDW MHHJPJBIOHY VSDQQLQ
DOV GDW JHSDDUG JDDW PHW RQJHPWN RDRBPHNHUKHNIE JDDQ HQ SHUPDQHQW
PRJHO6N WH PDNHQ .HQQLVSURGXFWHQ ¢
6RPPLJH NHQQLVSURGXFWHQ ]6Q DODRQWZR USQQ HRIAMH GESRAIKIEG2HI0 V6 W D U
WH VFKDOHQ HQ WRH WH SDVVHQ EXLWH$NGS HUPRU/ S hPQINHO6NH 6WRPSII
FRQWH[W HQ VWLPXOHUHQ EUHBHUH H®PRHIIQW G MY B BIHESEDIRTEE.+6"(*$
PHQZHUNLQJ RYHU PDDWVFKDSSHOGSNHWIDS SLHUMVLWXWLRQHOH
JUHQ]HQ KHHOQ

6P

W.*1.)@.'3*)+0?
>+6"("$-"++)* (46D L +$,"(-"+$:);$#" 12+4E4T)"57"S ‘H (6&D0OO0 KHHIW QLHW DOOHHG® JHOHLG
PHGLHHUGH LQWHUDFWLHYV JRDOV EXDXMBVURREWYWGERH PREZEQRRN WRWS HHQ VWH
XLWQRGLJHQ RP YHUELQGLQJ WH PNNGD VPHW HD RROHWWRHNHUV RGHUZGOV
YHUDQGHUNDQVHQ WH JLHQ =H YHUW®NHQ GHH\& U8 R SCHOWERWN IXQFWLRQHHU
FRPSOH[H VIVWHPHQ HQ PDNHQ RQ]IDRKW HEQHSUWHPPXIQQ ZDDU RQWZHUSHUV
HQ G\QDPLHNHQ JLFKWEDDU HQ 3HYNBQRHQWVMBUGH® SHIVWQ H[SHUWLVH XLWZ
EDDU PLGGHO RP JLFK WH YHUKRXGH®@&DRW WHFRIQ® RRUGHU]RHNHUV HQ SUDN
2S GH]H PDQLHU NUG6JW SURWRW\SLIQHQHRMONEHBGNYHP DRIOHU LQ FRQWDFW PH
GDQ DOOHHQ WHVWHQ KHW YHUWODNDPHEQAHILRUGY ENRVQ HE KWWDFHWZHUN YH

PWH YRRUHHG®HPHUV YDQ GH (6&D0OO ZDDUGH RIHHMHONKHP & H+WRRGH“QL-UHQ YDQ LI

H SURWRWLSH#S\HUH YUDJHQ KHW RSERXZHR Y DGLMEKMAFREWIEONS AK(H4+*S("(""+5

Q YDQ V\VAWVRHIP HOF K Q JHYRHO YDQ YHUERQGH@IOHNIGHI (BY¥ PDPNWDULQ ZH RQ]H JH]D
HUHQ RS ABY®W HHODQJUS6N RQGHUVFKHLG WXVV6E) WHDEQLWLBHVUWKQRWQHUHDOLVHUH
HQ UHtHFWLH DDQJHYXOG PHW OHUHQ YDQ WKHRUHWLVFKH
RQGHUVWHREFHBEWHQ 'H (6&DOO KHHIW RQW ZH'$$#$33*.38V\EHOXGKWUIGHW RPJIJD®Q PHV
D HQ PRHGAYH@GHU WH JDDQ J GLHSHU PHW PHHU ERPNODMUNEBUVSHFWLHYSHQ HQ
PDUPHQ RQBHRAXHLG HQ YHUWURXZHQ :H ]16Q WNRWAN KBGH®MS GAHW. @6GH SUDNWGN ZRI
DQGHOLQDWYYHWB& RQGHU]JRHNHUV GDDUDDR K H EHIBIPRBING 'BSBL)DE"+$:;+$:;(6)72"5
JHQ HQ GDDUYDQ KHEEHQ PRJHQ OHUK®IQ HQ FDSDFLWHLWHQ YRRU50DQJ(
KHLG PHW DQGHUH VHFWRUHQ ]RGDW
10D QJUG6NKBURNB.3308/2$9.$*7.<(R3$ @(0$9.$-,0(<+347.$ YUXFKWEDUH PDQLHU NXQQHQ YHUO
HODWLH V=$8?.8650 Q HQ WHFKQRORJLVFKH REMHFWHHQ PDN
RS VWLPXOHUHQ KDQNHOG6NKHGHQ JLFKWEDDU HQ WDV\
Q GHHOQHKPRUVERP®DW JLHQ KRH SHUVRRQOGONH UHtHFWLH ZRUGW
IRQGHU VQHDIGHHWQWESYRRUEHHOG YLD JDP IXQBR' RFQ WSSHEYH BWEHEMSE EE S 4BD1#'+7$
;1 (B"+$ +$2;+6"E)+ 7" (04T "+$#'$:" (" ++"+7%$ $ $=) =3$2.B.OABHS"(+"("+$+$HH"0)* 12"
$ =P .35 2.B.JOAHES "(T(4H'+ 48 )+ HIA+E'S LQWHQWLH RS DOOH QLYHDXV YDQ KF
HQ JLHQ GDWHBH[LYLWHLW LQ SURMHFWHQ HQ KRWIDQUMUWHRWHYFPKHQ YDQ JUDVVURRW
WHPHQ P D)b6))6B"E$USI4EE"1#)":"$2;+6"E)+7*(D)0#"?
UPDWLH J GRRU UH
HQ EHYV S UM 55D IRFXVW RS SHUVSHFWLHYHQ
H YHUD QG H4$ I'@Q93"+$ ("E;#)4+"E"$ 6/+;0)"-"+$ )+$ "+$ #D*5
DQ 7XUQKRY¥WQHWHHIVIHUHQ WHDPV RUJDQLVDWLHV GLVFLSOLQHV HQ
GRPHLQHQ ZDDUE6 VSDQQLQIHQ ZRUG’
E"76$ "+$ 4+6"(E)+7"$ ,"6"(-"()72")6$ ,4(64#$ 7*#)5
ODE™(6?
$ =P B33 2.B.'9A $ L"++)*(46D1#"+$ 2"E"+$ */*#'5
PLVFKH WKHRULH-Q HQ SULQFLBHV WRH
SDVEDDU WH PDNHQ ]JRGDW HU EHWHU
WRW  QLHXZig, 4 HEH$ (40" 1#"+$"+$"($*/+"(7)"$7"-4"#"(6$
UNHUH VDPK6ZZHU
HQ RQWZHUSSUDN
BH LQ GH_$&&E0983*<0 ULFKW ]JLFK RS EUHGH PDDWV
HQ RQGHUIREMNHUWUDDJVWXNNHQ JRDOV SRODULVD\
LVVHOHQ 'RRW POOHKW HQ RQJHOGONKHLG QRJ PHHU
N 6NSDUW QGHPVERS B. OAS!I"#$4+6"(*#'D+"+$:;+$6"$":4ED"S
W HONDDU (ZOMESSHB4+#,"("(*$)+$%,0"+,"(-)+7$0"#$$
UVWHUNW +6"("+2$ I"#$ #"($ 6)*1D*)"$ *#'EE"+$ ;+$ 0;124$ "+$

PDQLHU

XOGHUV
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$NNHUPDQ 6 ) %DNNHUWPHHQN 7KH HPSIDMKERQ %HUJ % &UHPHUV 3
%RXQGDU\ FURVVL@RDGHYLJQ &DQYDV $ WRRMMSRIW - (YHUV ) YDQ 'DP
ERXQGDU\ REMHFWYV 5H Y'#{(#)+RSDDE#H)5*#;-"24E6"($ 9LVVHU < 6PHHQN
(GXFDWLRQDO 5HVHD UF K456™)7+$(41"*"*2$=+#"(+#)4+E$ 6\VWHPLF &R GHVLJQK7RZDUGYV D
J KWWSV GRL RWJ -RXUQDO RI 'HVLJQ IUDPHZRUN WR QDYLJDWH V\VWHPLF
12;+7"$)+$:$,4(E6$)+$H#(+*)#)4+8*9?
6PHHQN : =LHOKXLV 0 YDQ
%UDQGVPD % 3R O DAXLWV@KARDHN . %ULGIDQIGWKHXIW 5 6\WWHPLF
,QJLFKW LQ GH G\QDPLHN NDQDUIFK SWMDFWLFH JDBR GHVLJQ WKH GHVLJQHU DV|D
GHQNHQ ,QVLGH 3RO D U EVEXW,L63QJ$82Y-+4,E"67"$ IDFLOLWDWRU RI FKDQJH ,Q $SSOLHG
H[FKDQJH EHWZHHQ GHVIHWLIQ 5HVHDUFK SS
%XXU - .M"UVIDDUG 0 (*"(12$;+6$*41),E$6")7+$ 3<3$@("**?
6RUHQVRQ - ( $40D SUDFWLFHV -RXUQDO RI (QJLQHHULQJ
SMQMMO?$.4D6/)+7$)+#'(; 1#)4+$ "HVLJIQ 9DQ 7XUQKRXW . $QGULHVVHQ]|"
6"4) 7+ (1#) 1" JH2$#2"4(/$ &UHPHUV 3 (GV
LQVWUXPHQWYVY ,Q "HVLJQWHY HDUFK 7TKH VW UXFQXERHRNI RQWZHUSJHULFKW
6RFLW\ "HVLJQ 5HVHDOBKVWUXFWXUHG VROXWHWA'QVHERXSHDWIMN RQGHU]RHN
ALY REMHFWV DQG KHWHURJRQWRXWSHQG RQGHUJRHNHQ LQ
GLVWULEXWHG SUREOHPVREOBDBRIFRQWH[WHQ %RRP
-DVNLHZLF] 7 &LYLEVWULEXWHG DUWL“FLDO*'@WHOOLJHQFH
3URWRW\SLQJ (HQ FUHDWBHYH ORUJDQ .DXIPDQQ
A+HOL"H)+TSHD*"+$ 9DQ 7XUQKRXW . /RVVH 0
RQWZHUSSURWRW\SHY HEWWRHPWURNNH@PXOGHUV §PHHQN : $QGULHVVHQ '
EXUJHUV +RJHVFKRRO S5RAMWHUGDP'GHOLW\ 5HSUHVHOWQ@WERBN .HQQLV
F)#7":"(03?% H2HSOSD'S) 4 )4+ SURGXFWHQ %RRP $PVWHUGDP
SURFHVVHV 'HVLJQ ODQDJHPHQW
IXSHWWL 0 / &LOD 1 -RXUQDO 9DQ 8IIHOHQ 1 7DHEL %  3HV[FK
2FWREHU (QYLVLRQLQJ DQG 8 S5HYLVLWLQJ WKH HQHUJ\
TXHVWLRQLQJ QHDU IXWXYHWALEINQ $ /DFODX 0MXWBVIOAH IUDPHZRUN GRLQJ MXVWLFH
URERWLFV ,Q 'HVLJQ DQ-G 6HPDQVDIRFWDWLQJ Z L WHMSHIEAY:"$D+1"(#;)+#)"*?$
Rl )RUP DQG ORYHPHQW 7KH +DJXH 5HQHZDEOH DQG 6XVWDLQDEOH
&RQIHUHQFH 'HVIRUP (QHUJ\ 5HYLHZV
7HUJLHYD / 5RRLMDFNHUV 0
6DQGHUV ( % 1 6WDSSWUYUDH] 2 YDQ 'DP7&,0ONH - *DYH HQ
&RQYLYLDO WR R O EBMRMMO?$F+):"(\#/$%6D1#)4+$;+68 RSIDYH $XWKHQWLHN OHLGHUVFKDS
*HQHUDWLYH UHVHDUFK WRUH WK B LIQR@MWR | 3URIHD/QARQOPHNWREKW QDDU GH EHVWH YHUVLH
HQG RI GHVLJIQ %LV SXEWKMKHUW &HQWXU\ &RPSPRY® MH]HOI LQ YHUELQGLQJ PHW GH
>0*#(6;0? JQQRYDWLYH 7HDFKLQJ L'QOE6SMK'HAY+2$147"*1244E$
(GXFDWLRQ =+24EE;+67




#/B/K/O

#/B/K/O

S5HGDFWLH :LQD 6PHHQN 1RRUWMH %UDDNVPD <RXHWWD
9LVVHU HQ /DXUD 1LQR

THNVWUHGDFWLH +HOHQ -RFKHPV

'HVLIJQ GDV 6WXGLR

‘HLQ GLW ERHN JHSUHVHQWHBUGH NHQQLVSURGXFWHQ
16Q LQWHOOHFWXHHO HLJHQ$GRP YDQ GH EHWURNNHQ
RQWZHUS HQ RQGHUJRHNVEXUWHDXV $O0OH RYHULJH WHN
*# 4§ EE"+$4+6"($"+$3("#):"$34004+*5E) 1" +#)'$

&& %< 1& 6% HQ PRJHQ JHGHHOG HQ DDQJHSDVW
ZRUGHQ ]RODQJ GLW QLHW FRPPHUFLHHO JHEHXUW PHW
QDDPVYHUPHOGLQJ HQ RQGHUSGH]HOIGH OLFHQWLHYRRU
w6+

,6%1

-(0)1/r9

G'$,)EE"+$7(4#"$6;+-$D#* ("-"+8;:+8) 6"("+$

GLH GLW ERHN PRJHOGN KHHIW JHPDDNW HQ GLH RQIH
JHIDPHQOONH PLYVLH RQGHUVWHXQW KHW RQGHUJRHNHQ
HQ EHYRUGHUHQ YDQ 6\WWHPLVFK &R '"HVLJQ DOV DDQSDN
E6 GH XUJHQWH PDDWVFKDSSHOG6NH XLWGDJLQJHQ YDQ
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EXPERTISENETWERK
SYSTEMISCH CO-DESIGN
PEHAAGSE 1] HOGESCHOOL Mogelijk
Inhgg!-lcgoll‘d HOGESCHOOL Il UTRECHT gemaakt

door

%










LAGMINOPNQPRSTUPQR

inholland Pt HAAGSE |1 HosEschooL

hogeschool HOGESCHOOL UTRECHT

Mogelijk
gemaakt
door









