)& I
%UDQGPHOGFHQWUDOH
7THFKQLVFKH KDQGOHLGLQJ

$ 9 BH B %XLOGLQJ 7H



-XULGLVFKH NI

-XULGLVHFRELVEIAQLYIHYLQJ

7HFKQLVFKH VSHFLILFDWLHV HQ JRGHL N RRDDKHLIQNEXHQ Q H Q
NHQQLVJHYLQJ ZRUGHQ JHZLM]LJG

+HW YHUJHQGHQ YHUYHHOYRXGHIHQ NHQUYB Q HLIGM @ RIF)X RH @ W
KHW JHEUXLN YDQ GH LQKRXG HWDWIY® ® @ RIKWQP Bl B & ®HBLHQUWH®D
JRQGHU XLWGUXNNHOLMNH W R HWWHBMHLLOA X\ @ H Q EJRIGKHRY GHYQH |
WRW EHWDOLQJ YDQ HHQ VFKDGR ®MWYIRMEBQ @GR RO @ F VWK R MWHH
RI UHJLVWUDWLH YDQ HHQ JHE BRGN\OP RG/MHD YRRIRIUEGH\RW G HHDH O

(HQ XLWJDYH YDQ

6LHPHQV 6ZLW]HUODQG /WG

'LYLVLH %XLOGLQJ 7THFKQRORJLHV
,QWHUQDWLRQDDO KRRIGNDQWRRU
*XEHOVWUDVVH

&+ =XJ

7HO

ZZZ VLHPHQV FRP EXLOGLQJWHFKQRORJLHV

(GLWLH
'RFXPHQW LG $ 9 BHQ BG

k 6LHPHQV 6ZLW]JHUODQG /WG

%XLOGLQJ 7H
%UDQGYF



, QKRXGVRSJDYH

2YHU GLW GRFXPHQW
7RHSDVVHOLMNH GRFXPHQWHQ
'RZQORDGFHQWUXP
$INRUWLQJHQ

2YHUJLFKW YDQ ZLM]JLJLQJHQ

DHILL OL IKHIL &

9HLOLJKHLGVYRRUVFKULIWHQ
9HLOLJKHLGVYRRUVFKULIWHQ YRRU GH ZHUNPHWKRGH
9ULMJIDYH LQIRUPDWLH

$1ZLM]LQJ YDQ DDQVSUDNHOAIMKKHIGG P E W F\EHUYHL

MW FRKWILNIYIL QD WIDQ KHIWY WA HHHH P
2YHUJLFKW YDQ KHW V\VWHHP
.HQPHUNHQ
7\SHQ FHQWUDOHYV
7HFKQLVFKH JHJHYHQV
$OJHPHQH JHIJHYHQV
(OHNWULVFKH JHJHYHQV
OHFKDQLVFKH JHJHYHQV
2PJHYLQJVRPVWDQGLJKHGHQ
2SERXZ

2SW/ILHHY PHIQHILLY H Q

@ W D@ @ MWYIL HH
,QVWUXFWLH
2SERXZPRQWDJH
(QHUJLHYRRUJLHQLQJ QHWVSDQQLQJ
$FFEX
$DQVOXLWLQJIJVRYHU]JLFKW
& 1(7 PHOGHUOXV
$DQVOXLWEDUH & 1(7 DSSDUDWXXU
& 1(7 WRSRORJLH
%HGUDGLQJ RS & 1(7 DSSDUDWXXU
$ODUPJHYHU
,Q XLWJIDQJHQ
5HODLYV
$DQVOXLWNOHPPHQ HQ VFKDNHODDUV
7RHEHKRUHQ

60OHXWHOVFKDNHODDU )&$ =
6OHXWHOVFKDNHODDU 1RRUGV )&$ =

2QWUXLPLQJVPRGXOH 1/ )72 +

/(" LQGLFDWLHSDQHHO JURHSHQ )72
8LWIDQJVNDDUW 0 )&$ =

56 PRGXOH

%XLOGLQJ 7H $9 B(C B
%UDQGYF



*HEHXUWHQLVVHQSULQWHU RSWLRQHHO

) Q VUYL HH PR Y HH W] L FF KW/
7RHIJDQJVQLYHDXV
/(' LQGLFDWLHSDQHOHQ
7RHWVHQ
/&'
2YHU]JLFKW EHGLHQLQJVPHQX
,QYRHU YDQ FLMIHUV HQ OHWWHUV
'HHUJDYHQ YDQ JHEHXUWHQLVVHQ
9RRUEHHOG YDQ PHOGLQJHQYHQVWHU
9RRUEHHOG YDQ VWRULQJHQYHQVWHU
9RRUEHHOG YDQ V\VWHHPGHHO XLW YHQVWHU
MG LHQL QI
$ODUPSURFHGXUH LQ GH QDFKWPRGXV
$ODUPSURFHGXUH LQ GH GDJPRGXV
3URFHGXUH LQ JHYDO YDQ VWRULQJ
7RHIJDQJVQLYHDX
6\WWHHPVWDWXV
L QORJJHQ
$DQWDO DODUPPHOGLQJHQ RSYUDJHQ
QIR
7RHJDQJVQLYHDX
6\WWHHPGHHO XLW
7HVW
OHOGHUWHVW
I WHVW
*HEHXUWHQLVJIHKHXJHQ
*HEHXUWHQLVORJERHN
SLWORJJHQ
7RHIJDQJVQLYHDX
7HVWORJERHN

(QILQHHHWILQI
'DWXP HQ WLMG LQVWHOOHQ
1DDP YDQ JURHS HQ VHFWLH EHZHUNHQ
7RHJDQJVFRGH ZLM]LJHQ
OHOGHUOXV
2SQLHXZ RSVWDUWHQ
S8LWVFKDNHOHQ
,QOHIHQ
2QGHUKRXG
(HQ HOHPHQW YHUZLMGHUHQ
9HUYDQJHQ HOHPHQWHQ DFFHSWHUHQ
(HQ PHOGHU YHUYDQJHQ HQ WHVWHQ
$XWRFRQILIXUDWLH
"HHUJHYHQ ]JRHNHQ
BHFWLHYVY JURHSHQ ZHHUJHYHQ

%XLOGLQJ 7H $9 B(C B
%UDQGYF



(OHPHQWHQ JRHNHQ
$IKDQNHOLMNKHLG YDQ W\SH $ ZHHUJHYHQ
"HWHFWLHPRGXOH WHUXJVWHOOHQ
SLWJDQJVNDDUW 0 NDOLEUHUHQ
$ODUPWHOOHU WHUXJVWHOOHQ
J)DEULHNVLQVWHOOLQJHQ WHUXJ]JHWWHQ
&RQILIXUDWLHKXOSSURJUDPPD V
3F RS GH FHQWUDOH DDQVOXLWHQ

L QEHGWILMINWHOOLQJ
'H PHOGHUOXV LQVWDOOHUHQ HQ FRQWUROHUHQ
'H FHQWUDOH LQVWDOOHUHQ
'H FHQWUDOH RSVWDUWHQ
$OJHPHQH VWDSSHQ YRRU LQEHGULMIVWHOOLQJ
'H PHOGHUOXV DXWRPDWLVFK FRQILIXUHUHQ
+HW VI\VWHHP KDQGPDWLJ FRQILIXUHUHQ
)XQFWLRQHOH WHVW
9ROWRRLLQJ YDQ GH ZHUN]DDPKHGHQ
'LQGRZV )LUHZDOO LQVWHOOHQ
JLUPZDUH ELMZHUNHQ
%DFN XS YDQ GH FRQILIJXUDWLH RS GH SF PDNHQ
'H FRQILJXUDWLH QDDU GH FHQWUDOH WHUXJ]JHWWHQ
(HQ EDFN XS YDQ KHW JHEHXUWHWWWH®ORIERHN RS GH SF
(HQ EDFN XS YDQ KHW WHVW@DSSRUW RS GH SF JHWWH
J)DEULHNVLQVWHOOLQJHQ
SLWJDQJVNDDUW 0 WRHYRHJIHQ

2QCGHUKRXG
$OJHPHHQ

9RRUEHUHLGHQGH ZHUN]DDPKHGHQ
)XQFWLRQHOH WHVW

OHOGHUWHVW

9ROWRRLLQJ YDQ GH ZHUN]DDPKHGHQ

SW/IRW L QI R HINHQ

,QGLFDWLH YDQ VWRULQJVPHOGLQJHQ
&HQWUDOH

7RHEHKRUHQ

.RUWVOXLWLQJ YDQ PHOGHUOXV KHUVWHOOHQ

2QGHUGHOHQ HQ WHIWHWYHRQGHWGHOHQ
DL OLHXEHWFKHWPLQD HQ DI RHW

BILMODIM $ SODWPYHWILILFDWILHFRQFHSW $O&

Wl NMODIM B W RKHSW NS HHOLL MW

BILMODIM & *HGEWBRWBRQ®DWK

BILMODIH " EWDQECDDWELQWWHIMBIDI YRRW FHQWWIDOH |
WL MODIH ( LHWYRHGLQI RFNSEKDNHOKQ QDDW

» QIEIHH[

%XLOGLQJ 7H $9 B(C B
%UDQGYF



%XLOGLQJ 7H
%UDQGYF
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2YHU GLW (
7TRHSDVVHOLMN

2YHU GLW GRFXPHQW

N

A 9RRU GH LQVWDOODWLH LV VSHHDBOM/AWNRW A K K QN_HHQQY I UY-
A +HW LQVWDOODWLHZHUN PDJ XIGWY® XIRVIEGQ &R WU HYHRG G

%LM HHQ RQMXLVWH LQVWDOQBKW HQNKQQ HRQBHYHEG D WJ HGIDY
GDDU ZHHW YDQ KHHIW EXLWHQ ZHUNLQJ JHVWHOG ZRUGH¢

'RHOVWHOOLQJ HQ GRHO

'HLQ GH]JH KDQGOHLGLQJ YHUVWDPRRN@YDWWRQP YW DHGIH HH (
EHODQJULMNVWH SURFHGXUHY HOHXEGRWLAVWREO HUH) DEHN
LQ JHEUXLN VWHOOHQ HQ RQGHUKRXGHQ YDQ KHW VA\VWHHP

=H LV EHVWHPG RP HUYDUHQ HQ OHMZQ COLHL BHIDDEG S\HUERBDE
GH YHUHLVWH SURFHVVHQ

7TRHSDVVLQJVJHELHG

'H WHFKQLVFKH KDQGOHLGLQJ L&HVYEBEE®UXRHSDVVLQJ RS KHW
EUDQGPHOGFHQWUDOH XLW GH )& [[ VHULH

'RHOJURHSHQ
'H LQIRUPDWLH LQ GLW GRFXPHQW QG HHRHORG RIRRHIQG H Y R

'RHOJURHS

$FWLYLWHLW .ZDOLILFDWLH

,QVWDOODWLHS

HU VIRIVHPE OHHUA HQ LQVWAD O-GIHHW W SSHFLDOLVWLVFKH RSOH
FRPSRQHQWHQ YDQ KHW SKIRVE X F\ELRIS &1 Q
SODDWV YDQ LQVWDOODWIMERXZLQVWDOODWLHWHFKQLHI

A 9RHUW QD DIORRS YDQ|GHHOGINMWIDY b W H YWD OODWLHYV
FRQWUROH YDQ GH SUHVWDWLHV XLW

,QEHGULMIVWHO

G\L GRS HUXYRQHHD KHW SURGXAWIWRSHED SODPRELWWH RS GH |
YDQ LQVWDOODWLH RY[HU HIQGR BPUWRIGIXEWHQ DIJHVWHPGH
NODQWVSHFLILHNH HLVHQRSOHLGLQJ JHQRWHQ

A &RQWUROHHUW RI KHW| AURKGHKIFWGH FXUVXVVHQ [YRRU
EHGULMIVIJHUHHG LV HQ JHEGEM KHMWI BWURISXEMWQJIVYSHUVRQH
YULM YRRU JHEUXLN GRRU GH EHGLHQHU

A 6SRRUW VWRULQJHQ RS HQ YHUKHOSW ]H

%HGLHQLQJVSHUVRQHHON SURFHGXUHV XLW RPHUMRRSWRE XIHWMQ VSHFLILHNH

RS GH MXLVWH ZLM]H WH ERDFLNQBEQHLGLQJ QRR|GIDNHOLN

A ,V GRRU KHW
LQEHGULMIVWHOOLQJYSHUVRQH
JHXQVWUXHHUG

2QGHUKRXGVSHUYVRIRHHON DOWOH A +HHIW HHQ JHVFKLNWH RS GH |

ROQGHUKRXGVZHUN]DDPKHGBROQGKLBWWIRGXFWHQ DIJHVWHPGH

A &RQWUROHHUW RI GH SURBXPWHRLQHBHQRRWHQ
EHKRUHQ ZHUNHQ

A 6SRRUW VWRULQJHQ RS HQ YHUKHOSW ]H




2YHU GLW ¢«
7TRHSDVVHOLMN G

yGHQWLILFDWLH YDQ KHW GRFXPHQW
'H GRFXPHQW LG LV DOV YROJW RSJHERXZG

$ 9[[[[[[[[BDD$$BYY

$ 9[[IIII[[B $$BYY

$ 9[[[[[[[[BDD BYY

$ O[[IL[[[[B BYY

,GERGHWU 2PVFKULMYLQJ

$ 9[[IIII[|'RRU KHW 67(3 VIVWHHP JHJHQHUHHUGH 67(3 LG

B 6FKHLGLQJVWHNHQ

DD 7DDODINRUWLQJ LQ RYHUHHQVWHPPLQJ PHW 1(1 ,6:

$3 IDQGDINRUWLQJ LQ RYHUHHQVWHPPLQJ PHW 1(1 (1 ,
OHHUWDOLJ RI LQWHUQDWLRQDDO

YY 'REXPHQWYHUVLH ««Q Rl WPDHBELMIHWED D E 1] D
EE !E] HOQ]

6RPPLJH GRFXPHQWHQ KHEEHQ HH® X0GHUMWW@NGIHH PGRRU HHC
JHIJHQHUHHUGH LG 2RN JLMQ HU GNRW X PIHX WRIGH R H W DEPLHVY HP A
ELMNRPHQGH NHQPHUNHQ LQ GH DDQGXLGLQJ

, GERGHHG H 9RRUEHHOGHQ

,GBWDDO/$1'BYHUVLH $ 9 BGH'(BD
PHHUWDOLJ RI LOWHU®DWLRQBBQ BD
$ 9 B BD

'DWXPQRWDWLH

'H GDWXPQRWDWLH LQ KHW GRFX@HQWW G H @ RYEHHHQVQHMR
LQWHUQDWLRQDOH QRUP 1(1 ,62 RSPDDN ---- 00 '

S5HIHUHQWLHGRFXPHQW HQ EURQWDDO
A 'H EURQWDDO YDQ GLW GRFXPHQW LV (QJHOV HQ

A 'H UHIHUHQWLHYHUVLH YDQ GLMRGROKPHQUNV LIV IGQ! KIQW K Q IF
'H LQWHUQDWLRQDOH YHUVLH LV QLHW JHORNDOLVHHUG

+HW UHIHUHQWLHGRFXPHQW KHHIW GH YROJHQGH DDQGXLGLQC
,'BHQ B[
[ YHUVLH HQ (QJHOV LQWHUQDWLRQDDO

%XLOGLQJ 7H $9 B(C B
%UDQGYF



2YHU GLW (
7TRHSDVVHOLMN

&RQYHQWLHY YRRU WHNVWPDUNHULQJ
ODUNHULQJHQ
6SHFLDOH PDUNHULQJHQ ZRUGHOW @ HGUN HEIRIFHRHQW DOV Y|

9HUHLVWH YRRU HHQ JHGUDJVLQVWUXFWLH

*HGUDJVLQVWUXFWLH PHW WHQ PLQVWH

WZHH SUR

9HUVLH RSWLH RI JHGNWRU CHHH DKEGIULDG NRUQP/DANL

ITXVVHQWLMGY UHVXOWDDWMW.KHDQ HHQ J

HGUDJVLC

(LQGUHVXOWDDW YDQ HHQ JHGUDJVLQ

VWUXFWLE

*HQXPPHUGH OLMVWHQ HQ JHGSDRVHY¥WDXFWLHV

>/E ;@

9HUZLM]LQJ QDDU HHQ SDJLQDQXPPHU

THNVW

$DQKDOLQJ LGHQWLHNH ZHHUJDYH

7TRHWV!

,GHQWLILFDWLH YDQ WRHWVHQ

1DDVW GH ZLVNXQGLJH RSHUDRW RWX WRRU
LQ HHQ RSHHQYROJLQJ

VGNHDISG H Q

ELMY HOB(RXE®HOUWZ HUSHQS

$DQYXOOHQGH LQIRUPDWLH HQ ZHQNHQ

jumie

OHW KV\PERRO ZRUGW DDQYXOOHQGH LRRYRR
JHPDNNHOLMNHUH PDQLHU YDQ ZHUNHQ DDQJHGXLG

7TRHSDVVHOLMNH GRFXPHQWHQ

2QGHUVWDDQGH OLMVW GLHQWDG ¥ HHWHIWDIOGW) IEH Y R RHQ EW B
DDQYXOOLQJ YDQ GLW GRFXPHQW

1XPPHU 1DDP
*HEUXLNHUVKDQGOHLGLQJ OXVWHVWHU )'8/
$ 9 %UDQGGHWHFWLHV\VWHHOPLQJ LREE B UKRKXG
VWRULQJJRHNHQ
$ 9 *HJHYHQVEODG EUDQGPHOGFHQWUD|OH )& []
$ 9 ,QVWDOODWLH EUDQGPHOGFHQWUDOH )& [[
$ 9 *HEUXLNHUVKDQGOHLGLQJ)&UDQGPHOGFHQWL
EHNQRSW
$ 9 ,QVWDOODWLH RQWUXLPLQIVPRGXOH )72 +
$ 9 ,QVWDOODWLH /(' LQGLFDWLHS DQRIHHEH Q7 2
$ 9 ,QVWDOODWLH VOHXWHOVF}RINHODOU )&$ -
$ 9 ,QVWDOODWLH XLWJDQJ¥NDDUW 0 |)&$
$ 9 *HEUXLNHUVKDQGOHLGLQJd «2QOLQH|WRRO )&
$ 9 &RPSDWLELOLWHLWVOLWUWOHRRRY EPDQGPHOC
$ 9 ,QVWDOODWLH KDOIYHUSRQNHQ DIZHUNUDQG )




2YHU GLW ¢«

'RZQORDGF
'RZQORDGFHQWUXP
8 NXQW GLYHUVH VRRUWHQ GRFXPHQIWMWOQVEDPBRIMGHQ ]JRDO
PRQWDJHDDQZLM]LQJHQ HQ JHEWXYRQOUHG KWW BMHVIQ® W DB WK
KWWS VLHPHQV FRP EW GRZQORDG
7\S GH GRFXPHQW LG LQ KHW LQRHHRHQ DN 2S WUHIZRRUG ]
. 8 YLQGW RRN LQIRUPDWLH RYHWQRHN YPLRL
1 DSSOLFDWLHV DSSV YRRU GLYHIDJH VI\VWHPHQ RS GH KRPH

$INRUWLQJHQ

$INRUWLQJHJ9HUNODULQJ

$9& $ODUPYHULILFDWLHFRQFHSW

(21 $IVOXLW HOHPHQW

0&3 +DQGEUDQGPHOGHU

368 9RHGLQJVHHQKHLG

00, %HGLHQLQJVHHQKHLG

(9%& 2QWUXLPLQJ

*x *UDILVFKH JHEUXLNHUVLQWHUIDFH

(0& (OHNWUR ODJQHWLVFKH &RPSDWLELOLWHLW




2YHU GLW (
2YHU]JLFKW YDQ

2YHU]JLFKW YDQ ZLM]JLJLQJHQ

'H YHUVLH YDQ KHW UHIHUHQWLHGR RSP B Q®H LW DrAHQWFHDIL\
UHIHUHQWLHGRFXPHQW ZRUGW YHUWDDOG

jmie

'H HHUVWH XLWJDYH YDQ HHQ WDDOW NDQLELRIYRR
JLMQ LQ SODDWV YDQ D DOVXIW]HHMHUWOWLWGRFXPHQW

,Q RQGHUVWDDQGH WDEHO VW .DLDQN HK@ W DRYY B U Y. FRF XYDHQ B M

YHUPHOG
9HUVLH|'DWXP YDQ|%HNQRSWH EHVFKULMYLQJ
XLWHD Y H

G 'RFXPHQW YROOHGLJ ELMJHZHUNW

F 56 56 FRPPXQLFDWLEBSDUDPHWHU
KRRIGVWXN WRHJHYRHJIG
1DDP YDQ «7RRO )& = JHZLM]LJG LQ «2
)& -
1DDP YDQ «(GLWRU )& - JHZLM]LJG LQ
WRRO )& =
7RHIJDQJVFRGH YRRU WRHJDQUVQLYHDX
KRRIGVWXN JHZLM]LJG
,QIRUPDWLH P EW ELMZHUNHQ ILUPZD!
)7 )'8/  LQ KRRIGVWXN
WRHJHYRHJG

E BWLFNHULQIRUPDWLHJHY RRRGG VW XN
%HVFKULMYLQJ RP XLW GH YHUYDQJLQJ
JDDQ LQ KRRIGVWXN WRHJHYRHJIG
,QVWHOOHQ YDQ GH KHOGHUKHLG LQ KF
WRHJHYRHJG
,QIRUPDWLH ELMJHZHUNW LQ KRRIGVW X
KRRIGVWXN RYHU GH WRWDOOH XLWJC
SURJUDPPHHUEDUH ,2 V HQ $X]
XLWJIDQJVYHUPRJHQ LV PD] $
7RHIJDQJVQLYHDX LQ KRRIGVWXN
WRHJHYRHJIG
$FWLH RYHUEHODVWLQJ OXV 3 LQ KRRI
WRHJHYRHJIG
«$1JHVFKHUPGH NDEHO LV YHUHLVW - Y
WRHSDVVLQJ LQ KRRIGVWXN WRHJI

$ (HUVWH YHUVLH

,Q RQGHUVWDDQGH WDEHO VWDDgLGN HS ®PQIGHTHILEK WIDQ
ELMEHKRUHQGH UHJLVWHU YDQ ZLM]LJLQJHQ



2YHU GLW ¢«

2YHUJLFKW YDQ

5HILVWHU YDQ ZLN HQ®B

G KB4 B

IUIBJ B

LWBW

H\HB/ B

G

E
E
D

JHSXEOLFHHUG

JHHQ SXEOLFDWLH ELM GLQ UHJLVWHU YDQ ZLM]LJLQJH

%XLOGLQJ 7H
%UDQGYF

B(C B




9HLOL
O9HLOLJKHLGVY

O9HLOLJKHLG

O9HLOLJKHLGVYRRUVFKULIWHQ

'H YHLOLJKHLGVDDQZLM]LQJHQ PRHNMEHQ R® B HKW RGIQ®R MHHQ
JRHGHUHQ WH EHVFKHUPHQ

'H YHLOLJKHLGVDDQZLM]LQJHQ LHGLROGREEPHOHE H D DAM Y |
A 6\PERRO YRRU JHYDDU

6LJQDDOZRRUG

$DUG HQ KHUNRPVW YDQ KHW JHYDDU

*HYROJHQ DOV KHW JHYDDU JLFK YRRUGRHW
ODDWUHJHOHQ RI YHUERGHQ WHDUYHUPLMGLQJ YDQ KHW .

> > >

p

6\PERRO YRRU JHYDDU

A ‘LW LV KHW VAPERRO YRRU JHY D [JHHYDBDW ¥ RERWU OHK\K/X/# QY

9R0OJ DOOH PHW GLW V\PERRO DD QPHGKLLRIQBR QWHIG FH C
IDWDDO OHWVHO WH YHUPLMGHQ

$DQYXOOHQGH JHYDDUV\PEROHQ

'"H]H VAIPEROHQ ZLM]HQ RS JHY D UHKHWD QRIRWIM BH QB DD R G
PRJHOLMNH JHYROJHQ PDDWUHJEQRY GIPQY HY RRIGHQ VMLBIDIG
WDEHO YRRUEHHOGHQ JHJHYHQ

ﬁ *HYDDU YDQ DOJHPHﬂéD@BGRVLHYH DWPRVIHHU
/\f (OHNWULVFKH VFKRN/\% IDVHUOLFKW

A $FFX Aﬁ +LWWH

=) VAN

6LIQDDOZRRUG

OHW KHW VLJQDDOZRRUG ZRUGWCKH W GHHY DQIUHHQIH GBI HO G ]|
RQGHUVWDDQGH WDEHO

6LIQDDOZRR *HYDDUQLYHDX

*(9$$5 *(9$$5 ZLMVW RS HHQ JHY DIRRPR HOEDAANKIINW L
GH GRRG RI HUQVWLJ OHWVHOLW&W ROJ ]D
VLWXDWLH QLHW YHUPLMGW

:$$56&+8:,1*| :$$56&+8:,1* ZLMVW RS HHQLJ/‘H)VDDWBL@)—IL@ILNH—I GH
GRRG RI HOHWWHGA W R W VIHHY RVGRIWN DHQY R B B BENHXQD LK
VLWXDWLH QLHW YHUPLMGW

9225=,&+7,* 9225=,&+7,* ZLMVW RS HWQD WHGHD BEMBLVRIRNVK WL
JHPDWLJG HUQVWLJ OHWVHO WRWLOHYRI@JI ]RX
X GH]JH VLWXDWLH QLHW YHUPLMGW

$77(17,( $77(17, ZLMVW RS PRIJHOLMNH PDWHU|L-OH VFKI
QLHW QDOHYLQJ YDQ YRRUVFKUWHLMWPQ JRX NXQ




O9HLOLJKHLGVY

+RH JHYDDU YRRU OHWVHO ZRUGW ZHHUJHJHYHQ
,QIRUPDWLH RYHU KHW JHYDD WD X\R DD Q HWWIYBI@QRUGW DOV YR

A $$56&+8:,1*
$DUG HQ KIYDQ KHW
’ *HYROJHQ DOV KHW JHYDDU JLFK YRRUGRHW

/ ODDWUHJHOHQ YHUERGHQ WHU!I

+RH PRJHOLMNH PDWHUL-OH VFKDGH ZRUGW ZHHUJ
,QIRUPDWLH RYHU PRIJHOLMNH RDWWR-OIIWOH QBKDIBHHDRUGW DO

$77(17,(

$DUGKHUNRPVW YDC
*HYROJHQ DOV KHW JHYDDU JLFK YRRUGRHW

/ ODDWUHJHOHQ YHUERGHQ WHU!




9HLOL
O9HLOLJKHLGVYRRUVFKULIWF

O9HLOLJKHLGVYRRUVFKULIWHQ YRRU C
1DWLRQDOH QR UHRQ QUHHIEH@ BN ILQJI

3U

RGXFWHQ YDQ 6LHPHQV JLMQ RQMZRNNHE 8 HQVHIPB Y QD PG

GH UHOHYDQWH (XURSHVH HQ L@RWHPLHRD VO RK& VO HHIL O L JK H
DDQYXOOHQGH QDWLRQDOH RI ORNIOH YYHLIOLH & B HRV® EUW H
SODQQLQJ PRQWDJH LQVWDOQDW LKHVE F®IRGEXFN RS [5IN FSHL

ZD

DU KHW JH-[SORLWHHUG ZRUGW GDXRBHBQMIQ TRBHQ@ Q@B

GH YHLOLJKHLGVYRRUVFKULIWHIHLQ GH SURGXFWGRFXPHQYV

(OHNWULVFKH LQVWDOODWLHYV

A

"$$56&+8:,1*

(OHNWULVFK
(OHNWULVFKH VFKRN

A

"HUN]DDPKHGHQ YDQ ZHONH DD UGQR/RW COCCOQVH 8 W NPVRU HQF
XLWVOXLWHQG ZRUGHQ XLWJH YHRMHUNBWERRER Q WMXD LR FGIA
YROGRHQGH RQGHUULFKWH SHUWRFEMQYP@GHMQDHLGLQJ F
JHNZDOLILFHHUGH HOHNWURPRQRHWBHLQ RYHUHHQVWHF
HOHNWIVFKH YRRU"

A

.RSSHO SURGXFWHQ LQGLHQ PRYRGUNINH QR JYBIQMGHH WQ H L
XLWYRHUHQ YDQ LQEHGULMIVWSHIODL\Y UM Z HRINGBIDKRKGNQ F
GLH SURGXFWHQ

*UHQGHO VSDQQLQJVYULMH ERXZGGIDW QHDS HRWP Y\HU Y IRRVLND!
ZHHU RSQLHXZ LQJHVFKDNHOG ZRUGHQ

9RRUJLH GH DDQVOXLWNOHPPHQ PHMQHHWHNBW ? S VQIQH W J
RSVFKULIW *(9$$5 ([WHUQH VSDQQLQJ

/HJ KRRIGQHWDDQVOXLWLQJHQ ®DNDHQSHERGHKIFOMH Q H AR QY G
HLJHQ GXLGHOLMN JHPDUNHHUGH JHNHULQJ

, QVWDOOHHU HHQ JHPDNNHOLMN WXKWD@RINHPLMNH DIVFKI
RYHUHHQVWHPPLQJ PHW 1(1 (1 ,(& VWDODBD®OWNLHQ GH LQ

/H) GH DDUGLQJ DDQ J]RDOV LHGEVYRRLW VFKOILINWNH YLH/L B H

A 9225=8+7,*

1L QDOHYDQ GH YROJHQGH YHLO

*HYDDU YRRU SHUVRRQOLMN OHWVHO HQ PDWHUL
/ 1DOHYLQJ YDQ GH YROJHQGH

rOH VFKDC(

A 9RRU GH LQVWDOODWLH LV VSHHADHNMWWRW KK Q
A +HW LQVWDOODWLHZHUN PDJ XIGWYI® XIRVIEAI®@ &E

%LM HHQ RQMXLVWH LQVWDOQBKW HQN KQ Q HRQ B
GDDU ZHHW YDQ KHHIW EXLWHQ ZHUNLQJ JHVWHQ

N_HHQU QYL Y UY-
WU HYHRG! G

1G D WJ HOID
G ZRUGH

ORQWDJH LQVWDOODWLH LQBHGULMIVWHOOLQJ }
A $0V X KXOSPLGGHOHQ QRGLJ KHEBWQJ@RIDHIJM MHQROQD GIGNHQ HF

A

YRRU KHW RQGHUKDQGHQ NDUZHL EHGRHOG ]JLMQ

=RUJ HU ELM KHW RSVWDUWHQ GDW EH ENDQ GRRHWIFELG\WD!
RPVWDQGLJKHGHQ NXQQHQ RQWVWDDQ



9HLOLIJKHLGVYRRUVFKULIWF

A =RUJ GDW DDQ DOOH KLHURQGHWRWQRHPMGH SXQWHQ LQ GH
EHGULMIVIJHUHHGKHLG YDQ KHIWQSURGXFW WHVWHQ LV YRC

A 8 NXQW VWXULQJHQ DOOHHQ RS KABQRNE@QBHUI XGHFWLH LQ)
EHGULMIVIHUHHGKHLG YDQ KHWW SHUQR & KWV Y\R\® 9 H IS 1DID JH @/HH
NODQW LV RYHUJHGUDJHQ

'H EHGULMIVINDRHIGHKW LS R G Q FRAH W FBWMRIBQX FW W HV W
A  9RRUNRP GDW GH GRRUPHOGLQJ RE¥GMHYHOLMN JHDFWLYH

A $0V HU JHERXZLQVWDOODW L H VHIHMHV MWQ RZ HIUS\NS.OU DIMIV @V N O ¢
ZRUGHQ PRHW X PHW GH KLHUYRRPHDZGIUNHQHQ PHQVHQ V
A 'H DFWLYHULQJ YDQ EUDQGVWXQLPD B @ LY-RR UV W W VMG RO H L
KHEEHQ GDW HU LHPDQG OHW YV HD GRS 0ORRBXZ RQ \HW D\OFIKIDWE HHI
RQWVWDDW 'H YROJHQGH DDQZHWRPHBERBBWHOQ LQ DFKW

i *HEUXLN KHW MXLVWH YROWD HZ RFrRGRUL DPIRNWKLE W UYLRAW G 1 W/
GH JHERXZLQVWDOODWLH

&RQWUROHHU VWXULQJHQ D O GiioHQ WRMWDBPMR G N HFQWR-BUN L
9HUJHZLVY X HUYDQ GDW DOOHHMBHVWHHMHGWHKR QW XU LC

A 6WHO GH PHQVHQ RS GH KRRJWH DVBIQRWHQW H/AV B Q DHUP KB N €
UHNHQLQJ PHW PRJHOLMNH SDQLHNUHDFWLHYV

A BWHO GH PHQVHQ HUYDQ LQ NHQQ LRI @BIWHHOU JPSLHRGDVFN DD
NDQ ZRUGHQ

A ,QIRUPHHU GH GHVEHWUHIIHQGH BP W® ¥ WRVDL W I R BN OGO
DOYRUHQV GH GRRUPHOGLQJ WH WHVWHQ

‘LM]LJLQJHQ DDQ KHW MQ & H HSURRIGNEMIHED
'LM]LJLQJHQ DDQ KHW V\VWHHP RIGXBWEA ®NKQQHQOLWRBILYUH C
HHQ JHEUHNNLJH ZHUNLQJ HQ N¥RO I JKHHE BH/Q L L PR N VWV R M/QJ
VFKULIWHOLMNH EHYHVWLJLQ JUGRIRU H5Q HGFR-RQV GYHH G VAW B H W W HZ F
YHLOLJKHLGVLQVWDQWLHY YRBHQ@LM]LIJLQJHQ RI XLWEUHLGL

ORGXOHV HQ UHVHUYHRQGHUGHOHQ

A &RPSRQHQWHQ HQ UHVHUYHRQG H U GG WP PRMIIWIF& HY R O G R H
YRRUVFKULIWHQ JRDOV YDVWJH\WWNHOG G RIUWEHGIE HBR\R U H E |
6LHPHQV YRRUJHVFKUHYHQ RI DDQEHYROHQ SURGXFWHQ

A *HEUXLN XLWVOXLWHQG JHNHUL@HHQ PHW GH JHVSHFLILFHF
JHNHULQIJNDUDNWHULVWLHNHQ

A (HQ YHUNHHUG W\SH DFFX HQ KB DREW IVHO MHGELWRMOHQ Y
H[SORVLHIJHYDDU *HEUXLN XLWY¥6XLRVHME KHW LHNIZOHD W &9 K
GRRU 6LHPHQV DDQEHYROHQ W\SH

A $FFX V PRHWHQ RS HHQ PLOLHXQURHGGREUBNHHHMBHZRUCG
QDWLRQDOH ULFKWOLMQHQ HQ UHJHOJHYLQJ LQ DFKW

9HURQDFKW]DPLQJ YDQ GH YHLOLJKHLGVYRRUVFKU

3URGXFWHQ YDQ 6LHPHQV ZRUGH@ K tHIW JRSNGIHY YWD Q QN HI HIMWHY @
JH ELM FRUUHFW JHEUXLN JRH GLIMQWWLIRIDHH DB Q V 6 UDMHH@®\L M N K
YRRU VFKDGH Rl OHWVHO YHURMRHSDWWH G RFOWD KHW YREM X EXW L
RI JHHQ DFKW VODDQ RS LQ GH DREXPKQILQWHB Y HWYIHO\GMW 2
QDPH YRRU GH YROJHQGH VFKDGH

A /LFKDPHOLMN OHWVHO RI PDWHERRO R @ FK D@ OYLHINR RHUE D K NN
ROQMXLVWH WRHSDVVLQJ

A /LFKDPHOLMN OHWVHO RI PDWHRR 0 H N WK D &R YRHDUFK RA) POIPOHNO
YDQ LQ GH GRFXPHQWDWLH RI RISLIOHWKSUR & X RRUWH W B H O/GHH!

A ILFKDPHOLMN OHWVHO RI PDWHARROH ORAKR®HRY HHE B HNNLN\
RQGHUKRXG

%XLO7THFKQR!
%UDQGYF



9HLOL
9ULM LQIRU

OULM IO RW P DWW IL H

%HSHUNLQJHQ DDQ GH FRQILJXDBWDHDRVXOHWLIDHEHRLN YDQ
EUDQGPHOGLQVWDOODWLH PHW IHH L BB SIORIM®H MINUP ZDUH Y

A :$$56&+8:,1*

%HSHUNWH RI OR]I
3HUVRRQOLMN OHWVHO HQ PDWHWRLQWGH VFKDGH LO JHYDO Y
A /HHV GH 9ULMJDYH LQIRUPDW L HD GLRQR/AWMGEDOND X WAHIHHQ SEOLIDQQNG
FRQILIXUHHUW
A /HHV GH 9ULMJDYH LQIRUPDWLHNDQRRW@GDW X GH ILUPZDL
EUDQGPHOGLQVWDOO

$77(17,(

2QMXLVWH SODQQLQJ
(U ZRUGW QLHW YROGDDQ DDQ EFHODRDWLMWH QRUPHQ HQ V
'H EUDQGPHOGLQVWDOODWLH ZRUIGQE QG H WM M WY FHRHBMVQH H U G
(IWUD NRVWHQ GLH XLW QRRG]BKRQHRIL MR LQIXHMOAM | $ OYDRGRLLVD
A /HHV GH 9ULMJDYH LQIRUPDW L H GLRORANGEDOND B WAIHQ SEOLLDQ/E

FRQILIXUHHUW
A /JHHV GH 9ULMJDYH LQIRUPDWLKNDQRRH@GDW X GH ILUPZDL

EUDQGPHOGLQV'LMZH

$1ZLM]LQJ YDQ DDQVSUDNHOLMNKHLG
F\EHUYHLOLJKHLG

3URGXFWHQ RSORVVLQJHQ HQ GLW@HQHRQGHY PHHHQV RP
EHYHLOLJLQJVIXQFWLHV RP G H HEROZDXWRFIN. QVHYULQ G H QJ
EHKHHU EUDQGEHYHLOLJLQJ BEHMWH. 6HYHLOAEH KQH MU\ AW H P\H
ZDDUERUJHQ 'H EHYHLOLJLQJVIKQFWBIOWRWREL QB FHOR G XIF QY
JLMQ EHODQJULMNH RQGH UG HOGIQ LYQXY FHRIQ@F HGWH 3 HIWD R SE/HM
LPSOHPHQWHUHQ HQ EHKHUHQ Y DGD WHHQEIHQY\W HO U DIDIDI IR B |
WRHJHVQHGHQ RS LQGLYLGXHO®RRERNHDH® NLVH Q LNMHWQN H P L
DDQYXOOHQGH LQVWDOODWLHHRUINORBIWHKHMOHBL PLHW HL¥FR R
PHHEUHQJHQ RP HHQ YHLOLJH ZHWNEQW YIDNNXD DWRRIMWVLH Pt
JHERXZDXWRPDWLVHULQJ HQ E HEHHHUW OF U DQI/EEHHKHHHOL H.@ J\
EHYHLOLJLQJ WH ZDDUERUJHQ 'HJHVFRBRWBHHB G HQ MNX QQHD
VFKHLGHQ YDQ QHWZHUNHQ I\VLHRFRPSFRMUPWBRQYDQ V\VWI
JHEUXLNHUVLQVWUXFWLH EHVFKHWEH Q BIVE DDHDXHI HOH Q 1RIS:
YRRU DDQYXOOHQGH LQIRUP DWNBGRHMHYDEH YHE R K ZMQHF KQ K®
HQ RQV DDQERG RS KHW JHELHG MDQHQURBGNBOWWE QR SR R W\DL
PHW XZ 6LHPHQV YHUWHJHQZRRUIGLY H:U MR UG B HQ KM IF @ D HEIH
DDQ RP DOWLMG RQJ]H EHYHLOLHHYW DGFHIW® P E W GH P
YHLOLJKHLGVEHGUHLJLQJHQ SDWH R H.\ HL W QGHUIED © B DRASUW
YROJHQ

KWWS 7zZzZ VLHPHQV FRP FHUW HMFHKWAWP VHFXULW\ DGYLVR



%HVFKULMYLQJ YI
2YHUJLFKW YDQ

%YHVFKULMYLQJ YDQ KHW V\VWHHP

2YHU]JLFKW YDQ KHW V\VWHHP

'H FHQWUDOH LV HHQ FRPSDFWHIBHEWE B GEH ® HMQ H@ DV HHHAQKWM i
YRRU GH YHUZHUNLQJ YDQ GH )' DIRROGWUDXVEHQDAMYLHLH

FRPSDWLELOLWHLWVOLMVW $ 9SDVVHQOQMMNRGBRAXRNQMRH >/A&
'H FHQWUDOH ZHUNW DOV DXWRQRPH EUDQGPHOGFHQWUDOH

'H FHQWUDOH RQGHUVWHXQW GH GHUSKYJLYDHHGHOX W (RI PHO

VWHHNOLMQ $XWRPDWLVFKH EQQ ZQGPWBBHOGHEIVMY URRN H
KDQGEUDQGPHOGHUV , 2 PRGXOHWMWXXOWGERUEHQIRE BHS U

1(7 PHOGHUOXV DDQJHVORWHQ

,Q RQGHUVWDDQGH DIEHHOGLQJKHERW W HW@ RN H B | LIFWWR R

%UDQGPHOGFHQWUDOH )& [[
& 1(7 PHOGHUOXYV

$ODUPJHYHUV '50 EUDQG '50 VWRUSQRJBEDPE®EMWEKDUDJ
2V

+XOSSURJUDPPD V YRRU GH )& O )& Z ] <{210AIQH WRRRRO
) & YRRU FRQILIJXUDWLH YLD GH SF



%HVFKULMYLQJ YI
HQPHL

. HQPHUNHQ

6\VWHHP
A %HZDDNW OXVVHQ YDQ PHOGHUV HQ DODUPJHYHUV
A 0D] DGUHVVHQ SHU OXV
A /& PHW UHJHOV PD] WHNHQV SHU UHJHO
A (UNXQQHQ PD]J JHEHXUWH Q L \WNGMVQV PIR & HED MWQX R HWQ W L
JHVFKLHGHQLVORJERHN ZRUGHQ RSJHVODJHQ
A $ODUPWHOOHU YRRU PDJ| DODUPPHOGLQJHQ
A *HtQWHJUHHUG FRQILIJXUDWLHKXO®RSURJUDPPD «2QOLQH
A $XWRPDWLVFKH RYHUVFKDNHOL@J YDQ JRPHU RS ZLQWHU
A /IDQGVSHFLILHNH LQVWHOOLQJHQ
A OHHUWDOLJ
%XLOGLQJ THFKQRORJLHYV $9 BH B

%UDQGYF



%HVFKULMYLQJ YI

7\SHQ FH(

A HH EHH QW W D @ HH W
2YHU]JLFKW YDQ FHQWUDOHY HQ RSWLHV
)& = )& =%
$FFX V PD[ [ $K $FFEX V PD[ [ $K
NOHLQH EHKXL]LQJ JURWH EHKXL]LQ
)& == )R8 <H
$FFX V PD[ [ $K $FFEX V PD[ [ $K

PHW /(' LQGLFDWLHSDQH

I HFOHW /JURGIGHRD WLHS D QH

1HO

OHHU RSWLHV

A 8LWJIJDQJVNDDUW 0
2QWUXLPLQJVPRGXOH
/(' LQGLFDWLHSDQHHO
6OHXWHOVFKDNHODDU
60HXWHOVFKDNHODDU
56 PRGXOH

([W SULQWHU '/
S8LWIDQJVPRGXOH )&$
,QERXZ DIZHUNUDQG

> P PP P> > > >

1/
JURHSHQ

1RRUGV

JURH



%HVFKULMYLQJ YI

THFKQLVFKH

THFKQLVFKH JHIJHYHQV

JQIRUPDWLH RYHU JRHGNHXULQJHQH %D ®@W H N(I8 ULIFK W@ LAHQ bl
GLW DSSDUDDW GH]H DSSDUDWIRQ JHQ EH \GFRANEDO@W HQ G HL

KRRIGVWXN 7RHSDVVHOLMNH
A 'REXPHQW $ 9

$0JH P K BHYHQW

GRFXPHQWHQ

OHOGHUOXYV

$DQWDO PHOGHUOXVVHQ

OXV RI VW

$DQWDO DGUHVVHQ 0D[
, QHEQWWIQIHA Q
$DQWDO FLUFXLWV YDQ DODUPJHYHUYV

$DQWDO UHODLVXLWJIDQJHQ

$DQWDO SURJUDPPHHUEDUH |

LQ HQ XLWIDQJHQ

2SWLHV

56 PRGXOH 0D]
([W SULQWHU '/ 0D
/(' LQGLFDWLHSDQHHO JURHSHQ 0D]
2QWUXLPLQJVPRGXOH 1/ 0D]
BOHXWHOVFKDNHODDU VOHXWHOVFKDNHODDU 1RRUGYV
SLWJDQJVNDDUW 0 0D]
$ODUPWHOOHU 0D[ DODUPPHO[GLQJHQ
*HE H X U WHKGHOVIHHE H X JH Q 0D[ JHEHXUWHQLVV
%XLOGLQJ THFKQRORJLHYV $ 9 BH B

%UDQGYF



%HVFKUIDQ KHW \

THFKQLVFKH

(OHNWULVFKH JHIJHYHQV

1RPL QDO Y FBHDGEHRWOXW

%HGULMIVVSDQQLQJ

%HGULMIVVWURRP

0D[ $

IXVZHHUVWDQG FDSDFLWHLW

0D]

%HZDDNW RS DDUGVOXLWLQJ

-D

%HZDDNW RS RSHQ NULQJ NR

UWVOXLWLQJ

$O DOHUHPY M LIRS KR R RGRS B BQWQ W

6SDQQLQJ VWURRP

9'& $

$IVOXLWHOHPHQW

*HHUVWDQ

9'&

$8; XLWJDQJVYHUPRJHQ PD]

SURJUDPPHHU FSUKRRIGSWIL QW

6SDQQLQJ VWURRP

8LWIDQJHQ RS XLWJDQJVNSBD

UW 0 )&s$

6SDQQLQJ VWURRP

9'& $

$IVOXLWHOHPHQW

"HHUVWDQ

S5HODLVXLWJIDQJHQ RS KRRIG!

SULQW

(QHUJLHYRRUJLHQLQJ

1IHWVSDQQLQJ

L 9%&
1 9%&

IHW]JHNHULQJ

9%& $7

(QHUJLHYHUEUXLN

O0D[ QRPLQDOH XLWJDQJVVWU
DFFXRSOPGLEQI

RRB PHW

OD[ QRPLQDOH XLWJIDQJVVWU
DFFXRSOPGEQJ

RRB JRQGHU

OLQ XLWIDQJVVWURRP

6\WWHHPVSDQQLQJ

1 9'&

9HUWUDJLQJ QHWVSDQQLQJV

XLWYDO Q PL

SLWVFKDNHOLQJ ODJH DFEXFI

DSDFLWHLW GRRU RQ

7THPSHUDWXXUFRPSHQVDWLH

-D

$FFX V

%HGULMIVWLMG

7TRW PD]| XXU

$FFXFDSDFLWHLW

9 $K
RQGHUKRXGVYULMH

6SDQQLQJ

1 9'&

/IDDGVWURRP

0D[ $

%HODVWLQJVZHHUVWDQG 5

op[ O

%XLOGLQJ 7H
%UDQGYF

B (

PD[

NO

®LQ PLQ
WODGLQJ

$K $
ORRGDFFX



%HVFKULMYLQJ YI
THFKQLVFKH

(ONH DODUPJHYHUXLWJDQJ KHHIWBHQ XBWID YWRWIMUHR R P
XLWJIJDQJVVWURRP YDQ EHLGH DODWPJIJHYHUOXVVHQ LV PD]

(ONH SURJUDPPHHUEDUH ,2 RS GXLRRBIGHSULVDPWR R R HB/QH H (
PDJ $ 'H WRWDOH XLWJDQJVVWERRR Y2DOQ KBQ PIXYDPPHH
XLWIDQJVYHUPRJHQ LV PDJ $

(ONH XLWJDQJ RS GH XLWJDQJ\VIDIMDVWW WRRKMHNDD HHQ XL W
PD[ $ 'H WRWDOH XLWJDQJVVWDRBRW®W YDQL&HPRLWJID®J

OHFKDQLVFKH JHJHYHQV

)& == )& <= |)& =$ )& <%
$DQVOXLWNOHPPHQ 1 PP
$IPHWLQJHQ % [ + [ [ [ PP | PP
*HZLFKW ]JRQGHU DFFX V NUJ NJ
.OHXU

%HKXL]LQJ GHINVHO 5%/ '"HVLJQ

2PJHYLQJVRPVWDQGLJKHGHQ

%HGULMIVWHPSHUDWXXU Pt ré&

2SVODJWHPSHUDWXXU . ré&

IXFKWYRFKWLIJKHLG JHHQIFRQGHQVDWLH
WRHJIJHVWDDQ

%HVFKHUPLQJVNODVVH 1(L31 ,(&

%XLOGLQJ THFKQRORJLHV $ 9 BH B

%UDQGYF



%HVFKULMYLQJ YI
2SER

2SERXZ

,Q RQGHUVWDDQGH ILIXXU ZRUGWOGIHIR®RRQZY P €& VG K HW QW U
IURQWGHNVHO JHRSHQG

HFEEII
B
H

©

WM LI

(QHUJLHYRRU]JLHQLQJ

$FFX V

+RRIGSULQW

2SWLRQHOH XLWJDQJVNDDUW 0

56 PRGXOH

3ULQWSODDW EHGLHQLQJVHHQKHLG

5XLPWH YRRU RSWLHV ELMY RQWQXSLFIDWVHRIXHDHHO 1/
JURHSHQ VOHXWHOVFKDNHODDU

IHWJHNHULQJKRXGHU



2SWLHV PI

2SWLHV PHW HLVHQ

'H YROJHQGH RSWLHY PHW HLVHQ1]RDOV $HBEHMDQLHHUG LQ
EHVFKLNEDDU

,Q RQGHUVWDDQGH WDEHO VW DB@WKIFOHD B HHUR ®W L M M HRUSG G\H
ZRUGHQ

'H UHOHYDQWH VHFWLHY YROJHQWSHEL({LFHHSG]LEGHHOLQN
NRORP YDQ GH WDEHO

)XQFWLH LQ@[)&
,QVWDOODWL &RQILJXU IEMIGH HQ

1(1 (2
2SWLHV PHW HLVHQ

+RRIGYWXN

5% 9 DPN\® H PHEMWMELQ QR J DODUPJHYHUV
$ODUPJHYHUIOXVVHQ

& 1(7 DSSDUDWXXU

8LWJDQJ & QDDU EUDQ
YROJHQV 1(1 (1

8LWJIDQJ ( QDDU GRRUPWEEZEDBSWBIDW»RUEUDQG
YRRU EUDQGPHOGLQJIJHQPXLWIDQJVNDDUW 0

YROJHQV 1(1 (1

$ODUPEHYHVWLILQJVLRIDODYDQ %HYHVWLJLQJVVLIJQDDO YRRU

GRRUPHOGDSSDUDWXXU YRRU '50 DSSDUDWXXU |[/(

EUDQGPHOGLQJHQ EUDQGZHHU JHDFWLYHHU|G YLD
LQJDQJ

8LWJDQJHQ * QDDU %HZDDNWH |%UDQGPHOGXLWJIDQJ

EUDQGEHYHLOLJLQJVDSSDWDWQXXWNDDPUW 0

YROJHQV 1(1 (1

9HUWUDJLQJHQ QDDU XLWJDQJHQ FRQFHSWODUPYHULILFDW
'DJ 1DFKW

$IKDQNHOLMNKHGHQ YDQ PHHUGHUH| %ORNNHHUWLMG YDQ W\$H $

DODUPVLJQDOHQ DIKDQONHOLMNKHLG Y:DQVHF

WASH $ 7HUXJVWHOOLQJ YDQ GH |[HHUVWH
DODUPPHOGLQJ QP VHF

$ODUPWHOOHU $ODUPWHOOHU

BWRULQJVVLIQDOHQ YDQ KDQGPHOG|HUV '50 VWRULQJ

8LWJDQJ QDDU GRRUPH

YRRU VWRULQJVPHOGLQJHQ

GBOBEDYUDWX

XU '50 VWRULQJ

8LWJIDQJ - QDDU GRRURH

YRRU VWRULQJVPHOGLQIH@WJIDQJVND

YROJHQV 1(1 (1

Pb® G D B 8IIVMUHD W

YOUVWRULQJ
DUW 0

'"HDFWLYHULQJ YDQ DG
KDQGPHOGHUYV

UHVVHHUEDUH

1" HDFWLYHUHQ

7THVWYRRUZDDUGH

7HVWHQ

OHHU LQIRUPDWLH RYHU GH FRGREXPBD@WH, WUHIW X DDQC

%XLOGLQJ THFKQRORJLHV
%UDQGYF

B(



,QVWI

,QVWI
, QVWDOODWLH
,QVWUXFWLH
A $$56&+8:,1*
6SDQ
(OHNWULVFKH VFKRN
A ,QVWDOODWLHZHUN]DDPKHGHQ P RRBHBUIS0®HIBI\QR
ZRUGHQ XLWJHYRHUG HQ DOOHHRRAIAR
] $77(17,(
[ ]
(OHNWU
6FKDGH DDQ HOHNWURQLFD
A (UPRHWHQ SDVVHQGH EHVFKHUPLQHQ@RPBQ EH M
PHW HOHNWUR
= A 9RRU GH LQVWDOODWLH LV V3HRDHNMWWRWHRKHKJ
4 A +HW LQVWDOODWLHZHUN PDJ XIGWYI® XIRNIGHQ@ GE

%LM HHQ RQMXLVWH LQVWDOQBKW HQN KQQ HRQ B
GDDU ZHHW YDQ KHHIW EXLWHQ ZHUNLQJ JHVWHGC

QGRRO JHNZD

H DHIQNZHRU G H

N_HHQU QYL Y UYHIL
WU HYHR®! GG V

G O WJ HILY D
G ZRUGHQ

"H
A

A

LQVWDOODWLH PRHW DDQ DOBGNDGI® YIRAEE M FXDW LRI VIR BIQR

'H FHQWUDOH PRHW LQ HHQ GURMLOHKBQH HRLPRHG ZRIYYEHC
JHXQVWDOOHHUG

'H FHQWUDOH HQ GH RQGHUGHOH @ FKUHYUPGEG PRHHIMMIDQ ZRUGHQ
YRFKWLJKHLG HQ VWRUHQGH L QU0 RMW®RH QDYIQLEXQLON MQIBII R
WHPSHUDWXXUVFKRPPHOLQJHQ HQ PHFKDQLVFKH EHODVWLQ

'H FHQWUDOH PRHW ZRUGHQ JHxQGVYWDOQQMHWKBHR & GINHHO & ®I N DL
EHYRHJG SHUVRQHHO HQ GH KXOSGLHQVWHQ

'H FHQWUDOH PRHW RS HHQ YOWDWO DMUPBWLYRPGRM QOB GRSS
GUDDJFDSDFLWHLW ZRUGHQ D D @RIEW D FIMD W IE U D.DHOV FEKLLW W
VFKURHYHQ HQ SOXJJHQ

+HW PRQWDJHYODN HQ GH XLWJHNR PHY ZIOLNGV R IL M R XYURRRJHKAH
JHZLFKW YDQ GH FHQWUDOH PHW LQEHJULS YDQ GH DFFX V

,QVWDOODWLH LV QLHW WRHJWWW N B CHD® N URW B DQ PNV VHHK®
LOWHUIHUHQWLH ELMY LQ FRRHBAQBOMDNDHOIV \H @ | L QXN BLLNH ¥
EHODVWLQJHQ

ORQWDJHPRJHOLMNKHGHQ

(U
A
A

JLMQ WZHH PRJHOLMNKHGHQ R® GH FHQWUDOH WH PRQWHU
2SERXZPRQWDJH >& @

+DOIYHU]JRQNHQ LQERXZ UDDGSOHHJ]IGR KRRHGWVX B
7RHSDVVHOLMNH GRFXPHQWHQ >£& @



,QVWI
,QVWI

$DQEHYROHQ KRRJWH GLVSOD\ FLUFD WRW P
%UHHGWH FHQWUDOH PP

$IVWDQG YDQDI GHXU YDQ WHQLRLEGVUWHGWEB GHXUYOHX
+RRJWH FHQWUDOH PP



LQVWI
2SERXZPR!

2SERXZPRQWDJH
6WDSSHQ

%HSDDO GH PRQWDJHSODDWYV
2SHQ GH GHXU YDQ GH FHQWUDOMWW®HW HHQ VFKURHYHQGUD|
%UHHN GH EHQRGLJGH NDEHOLQYRHUHQ $ XLW

! 'UDDL NDEHOZDUWHOV % LQ DEHOOZ RS WO Q) ZRHWIGHH® OQH. HNV
PHHJHOHYHUG

! '"H YRHGLQJVNDEHO PRHW LQ GH BNBRXW LYQIQDORYE B DUHFKV
JHJLHQ ZRUGHQ LQJHYRHUG 6LIQOQIDQ HE®RRW GHUVNDEHOYV
UHVWHUHQGH LQYRHUHQ LQ GH BHKXL]LQJ ZRUGHQ LQJHY

7HNHQ GH SRVLWLH YDQ PRQWDJHRDM¥XQJ ' DI RS GH ZDQG
%RRU GH JDWHQ HQ VFKXLI GH S5HDZHE OXULBQ QLHW LQEHJU

%UHQJ GH FHQWUDOH DDQ HQ GUDDLEKHFPPDQYWHMHW VFKURH
LQEHJUHSHQ

30DN GH PHHIJHOHYHUGH DOXPLQWHQVWVWRIRANHADQ RFYRIQWDQ G H
2SWLRQHHO ORQWDJHWRHEHKRUHQ @ =LH 7RHEHKRUHQ >

6FKDNHO GH 9$& QHWYRHGLQJIXNWBHDVODQW=-6H YRHGLQ
(QHUJLHYRRUJLHQLQJ QHWVSDQQLQJ >A& @

BOXLW GH VLJQDDO HQ VWXU L QJ\ONICEHRY) HDYDHDU GPY\OVGHHQU ALQV V
XLWJIJDQJHQ HQ UHODLV =LH & $0D PR OBRIMBXE PRXW @
%ODGZLM]HU QLHW JHGHILQLHKWUG BHODRV XBENIJ@QJIHQ >A&

6FKDNHO GH 9$& QHWYRHGLQJ LQ
60XLW GH DFFX V DDQ =LH $FFX >£&£ @
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PP

. VROHHU GH YRHGLQJVNDEHO GEZPPHWRIHJ HQ YHUELQG
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%HSDDO KHW DFFXW\SH RS EDVLWS$DQLEH EW UHNHGQIG W D EFX

2PVFKULMYLQJ 7\BBH &DSDFLW|%HVWHOQXPPHU
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A 7ZHH DFFX V PRHWHQ LQ VHULH JHW\FWK\DHNHHFOGS Z R Q GE O YRIPQ
9 WH EHUHLNHQ

A $FFX V ZRUGHQ QLHW PHHJHOHYHRRHWH\W GBDAHQ\EHDBOHD
ZRUGHQ

A 'H DFFXFDSDFLWHLW LV EHSDOHBAW® GRIRUDGIE DWDRRWBRR
UHNHQLQJ ZRUGHQ JHKRXGHQ EL K HUHMW HEHRRHNHO® QYD Q

A 'H DIPHWLQJHQ YDQ GH DFFX JL\N® EMEXOH®@E YRRU KHW \
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$DQVIMFWRDFWR U
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"% 6 ,QWHUEDVH PHW DODUPJHYHU i i i
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%HGLHQLQJ H|Q7 9HUGLHSLQJVXLWOHHVSDQHHO PHW EHGUHQLQJ )57
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7TRHIHVWDQH WRSROR(MH YRRU KHW &
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KHW & 1(7 VIVWHHP ]JRDOV OHQJWHLONDEK®ZHRHWGE/MD QBQHRE@ }

(U NDQ RIZHO ««Q OXV RIZHO WZIHA RMMGHIDQ X\ M Q R S H5 A HQ
ZRUGHQ DDQJHVORWHQ

I XXV
OXV PDJ HOHPHQWHQ

6WHHNOLMQ
VWHHNOLMQHQ PDJ HOHPHQWHQ SHU VWHHNC

6XEVWHHNOLMQHQ RS OXYV

(HQ VXEVWHHNOLMQ PDJ DOOHHQ WXVVHQ WZHH H
OXVLVRODWRUHQ ZRUGHQ DDQJEHVEHRWHQ HQ UHF!
NOHPDDQVOXLWLQJ

%HGUDGLQJ 1,(7 WRHJHVWDDQ

1,(7 WRHJHVWDDQ
6XEVWHHNOLMQ RS VXEVWHHNOLMQ YDQ OXV

1,(7 WRHJHVWDDQ
6XEVWHHNOLMQ RS HHQ VWHHNOLMQ
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6WXULQJ DODUPJHYHUYV
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*HFRQILIXUHHUG DOV LQJDQJ
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ZRUGHQ JHFRQILIJXUHHUG DOV «kIQHURQ GHHUUHJHOIXQFWLHV
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)XQFWLRQDOLWHLW
HO +LHUPHH ZRUGH® @ O G H H\VOMHHRIEDY UHHY

DODUPJHYHUV JHDFWLYHHUG ]R IOD
FRQWLQX DDQKRXGHQGH WRRQ R
7RRQ RS DGUHVVHHUEDUH DODU

0J GH LQJ
S DODUPJI
PIJHYHUV

2QWUXLPLQJV

JHEUXLN +LHUPHH ARMUHRHKOD DG WIH
DODUPJHYHUV JHDFWLYHHUG ]R IOD

'H IXQFWLHYVY *HOXLG XLW DDQ JLMQ
DODUPJHYHUOXVVHQ HQ DGUHVVHH
WRHVWDQG

/O Bl i ) EHDY
0J GH LQJ
EHVFKLNI
UEDUH DO

THUXJVWHORS
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EHYHVWLILQJVRSGUDFKW
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7RHJDQJVQLY
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XLWVFKDNHOH

RRHUPMHH ZRUGHQ DOOH DSSDUDWH
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D YRRU '5
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SLWJHVFKDNHOGH '50 XLWJDQJHQ NXQQHQ Ql
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ODQJ GH LQJDQJ JHDFWLYHHUG LV
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'2PVFKULMYLQJ
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9RHGLQJVXLWJIDQJ 9

BURJUDPPHHUEDUH LQJDQJHQ XLWJDQ

5HODLVXLWJIDQJHQ

JHQ

IXV & 1(7 PHOGHUOXYV

$DQVOXLWLQJ RS SULQWSODDW YDQ E}
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+RRIGPHQX /

6\VWHHPVWDWXYV
%HGLHQLQJ
*HEHXUWHQLVJIHKHXJHQ
/IRJ LQ

8LWORJJHQ

$IYUDJHQ DODUPWHOOHU

6HOHFWHHU *HEHXUWHQLWIHKHXHAQYWHQR GUXN RS KHW
*HEHXUWHQLVIJHKHXJHQ YHUVFKLMQW

*HEHXUWHQLVIJHKHXJHQ /

*HEHXUWHQLV /RJ




%BHGLI
7RHJDQJVQ

__[]

ie

BHOHFWHHU *HEHXUWH®LYV /RYWHYU GtHEHRBW H XIHW/ RHQ
YHUVFKLMQW

*HEHXUWHQLV /RJ /

7RRQ ORJ
([SHUW

6HOHFWHHU *HDYDQPHHUG HQ GSMNVWRSYHUKRKLMIQ®NVWHU

([SHUW /

7\SH $O0OHV

6WDUWWLMG

(LQGWLMG

$IGUXNNHQ \
$IYUDJHQ

6HOHFWHHU 7\SH YRHU B BHOQWWHOMHGEWHHUQ&BIWURGEHQ HC
» DOOH JHILOWHUGH JHEHXUWHQHVYHEFZRIEPHD QX ZHHUJHJ

5HF YDQ /

.RUWVOXLWLQJ
%HZDDNWH XLWJDQJ
8LWJIJDQJVNDDUW 0
&LUFXLW

'H XLWOHJ RYHU QXPPHU RS GH HHWDWW<

7 9ROJQXPPHU YDQ JHEHXUWHQIQLVGIH HHUV@WH OBBRXUMH
JHEHXUWHQLV LV <<<

<<< 7RWDDO DDQWDO YDQ DOOH JHEHXUWHQLVVHQ

=LH KRRIGVWXN :HHUJDYHQ YDQ YRRMXIHGHWN.NVHOQHHAE G HD
LQIRUPDWLH RYHU KHW /&' GLVSOD\

6HOHFS$IGUXM) PHW i LRP JHILOWHUGH JHEF
GUXNNHQ




%HGLI
7RHJDQJVQ

SLWORJJHQ

OHW GH IXQFWLH 8LWORJJHQ ZRWRGW WBQXWRHIIDIQU S QQLYBID
WRHJDQJVQLYHDX

'UXNS RS KHW WRHWVHQEGRNK KHW WHQWONN  +RRIG|

+RRIGPHQX /

6\WWHHPVWDWXV
%HGLHQLQJ
*HEHXUWHQLVJIJHKHXJHQ
/IRJ LQ

SLWORJJHQ

$IYUDJHQ DODUPWHOOHU

BHOHFWHHU 8LWORJJHQ HQ QMXNHRS HU YHUVFKLMQW
EHYHVWLJLQJVGLDORRJYHQVWHU

S8LWORJJHQ"

-D 2. RI 1HH &

‘UxN@®s WHU EHYHVWLJILQJJ GB IF QWRBID D & INIQH ¥ WDW H U

[

'H FHQ' OF DXWRPLX HQ NHHUW WHUXJ QDDU WF
ELQQHQ PLQXWHQ JHHQ DFWLH ZRUGW RQGHUQRPHQ




BHHQI
7RHJDQJVQ

7RHIJDQJVQLYHDX

'"H]H IXQFWLH LV EHVFKLNEDDU PRW WRBJWRBVYDROQYMBRGH YR

THVWORJERHN
OHW GH IXQFWLH 7HVWORJERHNHQRRISSBE BBQW UDH\HWYOHRU E RN

uxN@s RS KHW WRHWVHQEGRNX KHW WHQWODNU +RRIGP

+RRIGPHQX /

6\VWHHPVWDWXYV
%HGLHQLQJ
*HEHXUWHQLVIHKHXJHQ
/IRJ LQ

8LWORJJIHQ

$IYUDJHQ DODUPWHOOHU

6HOHFWHHU *HEHXUWHQLVIHKHXHAQWHQ GUXN RS KHW
*HEHXUWHQLVIJHKHXJHQ YHUVFKLMQW

*HEHXUWHQLVJIJHKHXJHQ /

*HEHXUWHQLV /RJ
THVW /RJ

6HOHFWHHU 7HVWPM™RJ HQ GUXWVR/RI YHHW FKHOMWHU 7

7THVW /RJ /

9HUZLMGHU /RJ

6HOHFWHHU 9HUZLM@EHU /RJ IHQQ®UGX RBQ HU YHUVFK
EHYHVWLIJLQJVGLDORRJYHQVWHU

9HUZLMGHUHQ 2."

-D 2. RI 1HH &

'UXNS WHU EHYHVWLJLQJ GHIQOHHWANVW®HRUERHNHQ ZRU

2P WHVWORJERHNHQ ZHHU WH JHBHQZREBWA Q HZ
2Q0LQH WRRO )&

jnie




(QJLQH
'‘DWXP HQ WLI

(QJLQHHULQJ

__[]

9RRU (QJLQH IXQFWLH'WRHJDQ.YRRU QLYHD?

'DWXP HQ WLMG LQVWHOOHAQ

OHW GH IXQFWLH 6WHO GDWXRVKBE MQ MG MWL MXQQ B QHGID \G/L
ZRUGHQ

,Q ODQGHQ PHW HHQ &HQWUDDO ( XVUFRKIHWHD VR FEHHU WA IVIMVGH HEP (M6 (
DXWRPDWLVFK WXVVHQ JRPHUWLMG HQ UHJXOLHUH WLMG

'UXN RS KHW WRHWVHQEORN
+HW YHQVWHU +RRIGPHQX YHUVFKLMQW

BHOHFWHHU (QJLQHHULQJ HQ GUXN RS
+HW YHQVWHU (QJLQHHULQJ YHUVFKLMQW
6HOHFWHHU 6WHO GDWXP*HQ WLMG LQ HQ GUXN RS
+HW YHQVWHU 6WHO GDWXP HQ WLMG LQ YHUVFKLMQV

9RHU GH MXLVWH GDWXP HQ WG LQ HQ EHYHVWLJ GLH |
(U YHUVFKLMQW QX HHQ EHYHVWLJLQJVGLDORRJYHQVW

'UXN WHU EHYHVWLJLQJ

'H GDWXP HQ WLMG JLMQ LQJHVWHOG
LQ RQGHUVWDDQGH DIEHHOGLQJH® WAWM & H % VWHHO/OWHHY JBW

7THFKQ | 6WHO GDWXP HQ WLMG WQ
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(QJLQH
1DDP YDQ JURHS HQ V

1DDP YDQ JU\RHHFSEHHET HWBNEHAQ H

OHW GH IXQFWLH 1DDP EHZHUNHQ@URBSQ BHHHIDPHMMLHHQ
EHZHUNW ZRUGHQ 'H QLHXZH QD D PQIORHHIWG HHHWUR S HRYl HGH Z D
VHFWLH RSQLHXZ ZRUGW JHRSHQG
‘uxN &s RS KHW WRHWVHQEORN
+HW YHQVWHU +RRIGPHQX YHUVFKLMQW
BHOHFWHHU (QJLQHHULQJ HQ GUXN RS
+HW YHQVWHU (QJLQHHULQJ YHUVFKLMQW
6HOHFWHHU SDV QDDP FRGH DDQ HQ GUXN RS
+HW YHQVWHU 1DDP FRGH YHUVFKLMQW
6HOHFWHHU 3DV QDDP”DDQ HQ GUXN RS

+HW YHQVWHU 3DV QDDP DDQ YOHIMARK LAVHQWV D OWD B RAUHG\WY I
ZHHUJHJHYHQ

6HOHFWHHU HHQ JHZHQVWH VHFWLH HQ GUXN RS

'H JHVHOHFWHHUGH VHFWLH HQ GHRRG@GGHHWUOLIJIHQGH JUR
ZHHUJHJHYHQ

6HOHFWHHU GH VHPWLH HQ GUXRHRS HQRIABXNORBEWHHU HHQ
(U YHUVFKLMQW HHQ GLDORRJYHQD/QVBH QRRP® KHW DDQSI

9RHU HHQ QDDP LQ HQ @4 YHVWLI GLH PHW
(U YHUVFKLMQW QX HHQ EHYHVWLJLQJVGLDORRJYHQVWH!

‘UxN @5 WHU EHYHVWLJLQJ
'H QDDP YDQ GH VHFWLH RI GH JBRHS ZRUGW QX JHZLM]LJ
,Q RQGHUVWDDQGH DIEHHOGLQJ IRHUGWHWIRW QD DPLQYRHUYHC

7THFKQLFXV | 3DV QDDP DDQ

ABCDEFGH




(QJLQH
7TRHIJDQJVFRGI

7RHJID QJVERGMIHQ

OHW GH IXQFWLH 7RHJDQJVFRGH\GHNXRRW QVRBHIWAHIQRYNB
WRHJDQJVQLYHDX HQ WRHJDQJVQAN® DX JHZLM]LJG ZR
‘uxN &s RS KHW WRHWVHQEORN
+HW YHQVWHU +RRIGPHQX YHUVFKLMQW
BHOHFWHHU (QJLQHHULQJ HQ GUXN RS
+HW YHQVWHU (QJLQHHULQJ YHUVFKLMQW
6HOHFWHHU 3DV QDDP FR®BH DDQ HQ GUXN RS
+HW YHQVWHU 1DDP FRGH YHUVFKLMQW
BHOHFWHHU 7RHJDQJVPRGHV HQ GUXN RS
+HW YHQVWHU 9HUDQGHU FRGH YHUVFKLMQW
6HOHFWHHU HHQ WRHJDQJVQLYHDWRADDWYRREGHH EHVWD

JHZLM]LJG PRHW ZRUBHQ HQ GUXN RS
+HW 9HUDQGHU FRGH YHQVWHU YHUVFKLMQW

9RHU HHQ QLHXZH WRHJDQJVFRGLQ HQ EHYHVWLJ GLH F
(U YHUVFKLMQW HHQ YHQVWHU H RFRH KDHIQW ERRGINWLJIHQ

9RHU GH JHIJHYHQV QRJPDDOV HQ EHYHVWLJ GLH PHW

(ULV HHQ QLHXZH WRHJDQJVFRGH DDQJHPDDNW
LQ RQGHUVWDDQGH DIEHHOG L QJQARMHEW HQHWW WR H HMWRRING 8 G

7THFKQLFXV | 9HUDQGHU FRGH /

1LHXZH WRHJ FRGH FLMIHUV








































































































































