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DERYH VKDOO EH GHHPHG LPSURSHU 7KH PDQXIDFWXUHU FDQ LQ Q
LQJ IURP LPSURSHU XVH 7KLV DSSOLDQFH FDQ EH XVHG E\ FKLOG|
SHUVRQV ZLWK UHGXFHG SK\VLFDO VHQVRU\ RU PHQWDO FDSDELO
LI WKH\ KDYH EHHQ JLYHQ VXSHUYLVLRQ RU LQVWUXFWLRQ FRQFHU
XQGHUVWDQG WKH KD]DUGV LQYROYHG &KLOGUHQ VKRXOG EH VXS
WKH DSSOLDQFH FOHDQLQJ DQG XVHU PDLQWHQDQFH VKDOO QRW
,QWHQGHG XVH VKDOO DOVR LQFOXGH
x 2EVHUYDWLRQ RI DOO LQIRUPDWLRQ IURP WKH DVVHPEO\ RSHUDW
x 3URKLELWLRQ RI DQ\ VRUW RI DGGLWLRQ WR FRQYHUVLRQ RI WKH

,PSURSHU XVH
X I1HYHU XVH WKH ZRUNVWDWLRQ IUDPH WR OLIW SHRSOH RU ORD
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X 2SHUDWH ZRUNVWDWLRQ RQO\ ZLWK SRZHU VXSSO\ XQLW ZKLFK
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WR D SURSHUO\ JURXQGHG RXWOHW RQO\ ,I LW
JURXQGLQJ SURYLGHV D SDWK RI OHDVW UHVLV :
GXFH WKH ULVN RI HOHFWULF VKRFN 7KLV ZRUP@@M&&J \
FRUG KDYLQJ D JURXQGLQJ SOXJ OLNH WKH SOX. pn GROUNDED OUTLET
PXVW EH SOXJJHG LQWR DQ DSSURSULDWH RXWC Figure |
JURXQGHG LQ DFFRUGDQFH ZLWK DOO ORFDO FRumv vus RUGLYUWY

7KLY DSSOLDQFH LQFRUSRUDWHY DQ HDUWK FRQQHFWLRQ IRU IXQF

<>)Ru SURWHFWLYH HDUWK WKH WHUPLQDO LV LQWHQGHG WR FR(
ZKHUH WKH ZRUNVWDWLRQ IUDPH LV EHLQJ VHWXS 7HUPLQDOV IR
ERQGLQJ FRQGXFWRUV VKDOO DOORZ WKH FRQQHFWLRQVRFWRRGME
RI PPWR PP

'DQJHU

,PSURSHU FRQQHFWLRQ RI WKH ZRUNVWDWLRQ IUDPH JURXQGLQJ
VKRFN &KHFN ZLWK D TXDOLILHG HOHFWULFLDQ LI \RX DUH LQ GR
JURXQGHG 'R QRW PRGLI\ WKH SOXJ SURYLGHG ZLWK WKH SURGXFW

, | WKH VXSSO\ FRUG LV GDPDJHG LW PXVW EH UHSODFHG E\ D VSHH
PDOQXIDFWXUHU RU LWV VHUYLFH DJHQW

:$51,1* $Q\ FKDQJHV RU PRGLILFDWLRQV QRW H[SUHVVO\ DSSURYHG
WKH XVHU:-V DXWKRULW\ WR RSHUDWH WKH HTXLSPHQW

WV LRQ
\ RSHI
I WKH
RQ FR
VXUII
DO LW\

VLWV
VWEBQ\
R ZD\
IHQ D.
[ WLHV
QLQJ
HUYLV
EH PD

LQJ P
ZRUN

LV LQ

DWUR
UNV W
RQ RI
ULF F
V HTX
YLIXI
HUO\
FHV

WLRQI

DQHFW
U WKFE

FRQ G X

XEW D

LDO F

E\ W




ERQWHQW R

TT $VVHPEO\ UHTXLUHYV SHRSOH




ORXQWLQJ +DUGZDUH .LW

) )
0 [ 0 [ [ 0 1
7TRROV
&RQVBOQR W/ D
60%57 DFWLIR88FHQSXW 9DF +] $ 2XWSXW 9¢=—==

60%57 DFWLIRBFH, QSXW ODF$2X%WSXW 9% -—=

&RQVBQR W
&RQWURO)RUFH

7TDEOH

9

'&

E

JOBXW +] $ PD[ 2XWSX==—= O9GF
9DF +] $ PD[ 2XWSX:i = $GF




LV
6DIHW\ ,QIRUPDWLRQ

6\PEROV :DUQLQJV
7KH DVVHPEO\ RSHUDWLQJ PDQXDO XVHV WKH IROORZLQJ WHUPV DRG VL

JDLOXUH WR DGKHUH WR VXFK LQIRUPDWLRQ PD\ KDYH VHULRX

i: 7KLV VIPERO LQGLFDWHYVY DQ LPPHGLDWH WKUHDWHQLQJ VLWXDV
FRXOG HYHQ UHWKOMDMWHQLOQD LOQMXU\ RU GHDWK

* 7KLV VIPERO LQGLFDWHV LPSRUWDQW LQIRUPDWLRQ )DLHOXUH
FRXOG OHDG WR GDPDJH WR WKH ZRUNVWDWLRQ

6\FEROV XVHG RQ WKH ZRUNVWDWLRQ IUDPH

FURVV PHPEHUV 7KLV FRXOG FDXVH VHULRXV LQMXU\ RU|HYHQ L

Q 'R QRW SODFH REMHFWYV RU SDUWV RI WKH ERG\ XQGHU WKH ZRL

OD[LPXP ZHLJKW DOORZHG RQ IUDPH

'R QRW H[FHHG WKH PD[LPXP SHUPLWWHG ORDG R
D NJ LOQFOXGLQJ WDE®GH WRS 6PDUW

E NJ LQFOXGLQJ WDEOH WRS &RQWURO)RUFH
MAX RQ WKH ZRUNVWDSMRIG INDEBODQFGGVWRDBXWH [WKH ZF
80 KG HYHQO\ RWKHUZLVH RYHUORDG PD\ RFFXU 2YHUQRDGL

EUHDNDJH DQG FORVH E\ LQGLYLGXDOV PD\ VXIIHU VHU
TXHQFH

(IDPSOH q@ $00 ZHLJKW VKRXOG EH GLVWUYLEXWH
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OD[LPXP ZHLJKW DOORZHG SHU FROXPQ

XPQ 2YHUORDGLQJ D IUDPH PD\ FDXVH EUHDNDJH DQG FOR

g 'R QRW H[FHHG WKH PD[LPXP SHUPLWWHG ORDG RI NJ LR
VHULRXV LQMXULHY DV D FRQVHTXHQFH

2UJDQL]DWLRQDO PHDVXUHYV
7TKH ZRUNVWDWLRQ IUDPH FDQ EHVW EH DVVHPEOHG E\ WZR SHR]
VXUIDFH KDV EHHQ ILWWHG LV D WDVN LQ SDUWLFXODU ZKLFK UH

,QIRUPDO VDIHW\ PHDVXUHV
.HHS WKH DVVHPEO\ RSHUDWLQJ PDQXDO LQ WKH SODFH ZKHUH WH
ODNH VXUH WKDW DOO VDIHW\ LQIRUPDWLRQ RQ WKH WDEOH VHH
IUDPH LV OHJLEOH UHSODFLQJ WKH VDPH LI QHFHVVDU\

1RWH IRU WKRVH DVVHPEOLQJ WKH ZRUNVWDWLRQ
7TKH ZRUNVWDWLRQ PXVW EH DVVHPEOHG ZRUNHG RQ E\ SHUVRQV
7KH SHUVRQV UHIHUUHG WR DERYH PXVW KDYH UHDG DQG XQGHUYV

7TUDQVSRUW DQG DVVHPEO\

7TKH ZRUNVWDWLRQ IUDPH PXVW EH PRYHG E\ WZR SHUVRQV RQO\
'R QRW GUDJ RU SXOO0O WKH ZRUNVWDWLRQ IUDPH RYHU WKH IORRU
$VVHPEOH WKH ZRUNVWDWLRQ IUDPH ZLWK WKH VXSSOLHG WRRO
WKDW WKH VFUHZV FDQ EH WLIJKWHQHG WR WKH FRUUHFW WRUTXH

8VH RI WKH ZRUNVWDWLRQ IUDPH

'R QRW DOORZ FKLOGUHQ WR XVH WKH ZRUNVWDWLRQ IUDPH XQV
GDQJHUV SUHVHQWHG E\ WKH ZRUNVWDWLRQ IUDPH 7KH\ ZRXOG
VHOYHV SRVVLEO\ HYHQ ZLWK IDWDO FRQVHTXHQFHV )XUWKHU
VDIHIJXDUG DJDLQVW XVH E\ FKLOGUHQ

7TKH ZRUNVWDWLRQ IUDPH PXVW RQO\ EH XVHG LQ DSSURSULDWH 1
'R QRW XVH WKH ZRUNVWDWLRQ IUDPH RQ DQ XQHYHQ VXUIDFH ,Q
1HYHU H[FHHG WKH PD[LPXP ORDG RQ WKH ZRUNVWDWLRQ IUDPH
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6SHFLILF GDQJHUYV

KHQ DGMXVWLQJ WKH KHLJKW RI WKH IUDPH WKHUH LV GDQJRQ

HOVH LQ WKH LPPHGLDWH VXUURXQGLQJV RI WKH IUDPH

X :KHQ DVVHPEOLQJ WKH ZRUNVWDWLRQ IUDPH PDNH VXUH WKHUH
LQFOLQDWLRQ RI URRI IL[HG REMHBWSHILELQY HMMER Q HQ \D OZAD Y Wh

Xx ODNH VXUH WKHUH LV DPSOH VSDFH WR DYRLG FROOLVLRQV LI WK
FRPSXWHUV RU FRPSXWHU SHULSKHUDOV

Xx ODNH VXUH WKHUH LV FOHDUDQFH RI DW OHDVW PP IURP DOO H
IUDPH
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,Q DQ HPHUJHQF\
X 6WRS XVLQJ WKH ZRUNVWDWLRQ IUDPH DW RQFH LI \RX QRWLFH D
X +DYH WKH ZRUNVWDWLRQ IUDPH UHSDLUHG E\ VSHFLDOLVWYV 5HMW
KDV EHHQ VXFFHVVIXOO\ UHSDLUHG

ODLQWHQDQFH DQG XSNHHS
x 7KH ZRUNVWDWLRQ IUDPH DQG L WRDRERMSHR@MHDAMHYLIMHP O BD G QHH
ODU PDLQWHQDQFH
x 'R QRW SHUIRUP DQ\ UHSDLUV RQ WKH ZRUN VXUIDFH RU RWKHU F
'R QRW DOWHU WKH FRQVWUXFWLRQ RI WKH ZRUN VXUIDFH RU LW
x $Q\ IDXOW\ FRPSRQHQWY UHPRYHG PXVW EH UHSODFHG ZLWK QHZ
IDFWXUHU 8VH RQO\ RULJLQDO UHSODFHPHQW SDUWYV PDGH E\ Wi
ULHG RXW E\ D VSHFLDOLVW PDNLQJ UHIHUHQFH WR WKLV $VVHPH
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&RQQHFWLQJ WKH HOHFWULFDO FRPSRQHQWYV

237.21%/

.HHS LQ PLQG WKDW WKH GHVN ZKLFK \RX DUH DVYV
7KH FDEOHV RI WKH HOHFWULFDO FRPSRQHQWYV PX
PRYHPHQW RI WKH GHVN
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ZLWK FDEOH FOLS IRU FDEOH 3HHO RII
SDSHU EDFNLQJ|DQG
VWLFN WR WDHOH WR
3ODFH ZLUH LQWR HDF
ZLUH FOLS
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JUDPH WHVW ZLWKRXW WDEOH WRS

WLPHYV

30HDVH PDNH VXUH WKDW WKH ZRUNVWDWLRQ

,Q FDVH \RX QHHG WR GLVFRQQHFW FDEOHYV
VXUH WR GLVFRQQHFW SRZHU ILUVW

IURP WKH

> B

IRU IXUWKHU DGYLVH

,Q FDVH WKH KHLIJKW DGMXVWPHQW LV QRW RSHUDWLQ
IUDPH LPPHGLDWHO\ DQG GLVFRQQHFW WKH SRZHU
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BUHVV DQG KROCEWWMWRBRZYKH VIVWHP VORZO\ PRYHV GRZQZDUG
30HDVH PRYH WKH VA\VWHP WR WKH ORZHVW SRVLWLRQ SRKILYWR]
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ILUVW WLPH \RX SXW LQ WKH SOXJ RI WKH SRZHU VXSSO\ LQWHR WKH
EH RSHUDWHG LQP WEH WNVOIRQJ DV PRIGH UNVHHMDEOHG WKH VA\VWH
,Q RUGHU WR XVH WKH VA\VWHP QRUPDOO\
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HILMRL R

.HHS WKH EXWWRQ SUHVVHG IRU D PRPHQW ZKHQ WKH V\VWHP KDV U

ZLOO HQG WAWRLGHHVHW

7KH VIVWHP FDQ EH RSHUDWHG QRUPDOO\ QRU GRERW VWRE W R PR YK W

VI\IVWHP WR WKH GHVLUHG KHLJKW 7KH VA\VWHP VWRSV ZKHQ \RX
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JXQFWLRQV RI WKH OHPRU\ ODVWHU 2SWLRQDO
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OHPRU\ %XWWRQV 6DYH
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3UHVV DQG KROG WKHVH EXWWRQV WR DGMXVW KHLJKW LQWR D GHVLUI
KHLIKW DGMXVWPHQW ZLOO VWRS

6DYLQJ D SUHIHUUHG KHLJKW SRVLWLRQ
$GMXVW WKH IUDPH WR D GHVLUHG SRVLWLRQ 3UHVV 6%9(

7TKH GLVSOD\ ZL;S 1 Z

-

,PPHGLDWHO\ SUHVV RQH RI WKH PHPRUN EXWW/EAVUHHEBDEFIHNCG EDWKH QXF
EXWWRQ \RX KDYH FKRVHQ 7ZR VHFRQGY ODWHU WKH SRZHU VXSSO\ ZL(
FOLFN VRXQG

OHPRU\ % XWWRQV
3UHVV DQG KROG WKHVH EXWWRQV WR DGMXVW KHLJKW LQWR D SUHIHUL
WKH KHLJKW DGMXVWPHQW ZLOO VWRS :KHQ WKH IUDPH UHDFKHV, WKH
PHQW ZLOO VORZ GRZQ DQG VWRS

&KDQJLQJ GLVSOD\HG KHLJKW
7KLV IXQFWLRQ RQO\ FKDQJHV WKH GLVSOD\HG KHLJKW EXW QRW WKH DF
$VV VRRQ DV WKH GL"E 1 KRzV

el

BUHVV DQG KROG '2:1 XQWLO WKH GLVSOD\HG KHLJKW EOLQNLQJO\|UHDS.
XH E\ SUHVVLQJ 83 RU '2:1 7R FRQFOXGH WKLV SURFHVV VLPSO\ SUHVV V

5HVHW ORGH
7TKH ILUVW WLPH \RX SXW LQ WKH SOXJ RI WKH SRZHU VXSSO\ LQWR WKH
EH RSHUDWHG LOQPWEH WBWNVEIRQJ DV PRIGH WNVH@DEOHG WKH VA\VWHP FDQ
GRZQZDUG ,Q RUGHU WR XVH WKH VI\VWHP QRUPDOO\ SOHDVH IROQRZ W

x 3UHVV DQG KROGEWWMRB®RZWYKH VIVWHP VORZO\ PRYHV GRZQZDUG
X 30HDVH PRYH WKH VI\VWHP WR WKH ORZHVW SRVLWLRQ 9RLEVERURLR
SRLQW
X .HHS WKH EXWWRQ SUHVVHG IRU D PRPHQW ZKHQ WKH V\VWHP
SRVLWLRQ 7KLV ZLPRGHKG WKH UHVHW
Xx 7KH VI\VWHP FDQ EH RSHUDWHG QRUPDOO\ QRY GHBERWWRG W R OR(R YWK
VIVWHP WR WKH GHVLUHG KHLJKW 7KH VI\VWHP VWRSV ZKHQ \RX [UHOHI

6\VWHP UHVQMWDWIVDOL]LQBRRWKIH UHVHW
,Q RUGHU WR LQLWLDOL]H UHVHW LW LV JHQHUDOO\ QHFHVVDU\ WR|{ORZH

X 3UHVV "QRERWWRQV DERXW VHFRQGY XQWLO WKH VRXQG "FOUFNp L
X 3URFHHG ZLWK WWRGHIHVBIWUXFWLRQV OLVWHG DERYH




&RUUHFW SRVLWLRQ RI VHDWV

&RUUHFW VLWWLQJ SRVWXUH

6LWWLQJ LQFRUUHFWO\ FDQ OHDG WR LQMXULHYVY DW MRLQWYV LBR ZVMWIHFR).

HVVDU\ WR DGMXVW \RXU RIILFH FKDLU DQG GHVN

$SDUW IURP WKH IROORZLQJ DGYLVH \RX VKRXOG DOZD\V SUHYHQW DQ
IHHO WKDW WKH IROORZLQJ DGYLFHV OHDGV \RX WR DQ XQFRPIRUWPEOH

2IILFH &KDLU

Xx 7TKH VLWWLQJ KHLIJKW KDV WR EH DGMXVWHG LQ ZD\fWKHE \RXU NRRIW]

10RW WKH JURXQG

X 6LWWLQJ SURSHUO\ UHTXLUHV WKDW \RXU ORZHU EDFN WRXFKHYV
GHSWK LQ RUGHU WR DYRLG SUHVVXUH IURP WKH VHDW SDQ WR \R

X 6LW XSULJKW EXW OHDQ EDFN LQ D UHOD[HG SRVLWLRQ ,| SRVW
\RXU KHLJKW
$GMXVW WKH EDFN UHVW LQ D ZD\ WKDW SXVKHV \RXU XSSHU H
HQRXJK IOH[LELOLW\ WR \LHOG PRYHPHQW

X ,1 SRVVLEOH DGMXVW WKH KHLJKW RI \RXU DUPUHVWV <RXU VKR
\RXU DUPV DUH WRXFKLQJ WKH DUP UHVW

"HV N

X $GMXVW WKH WDEOH KHLJKW DIWHU \RX KDYH IRXQG \RXU FRUUHF

X <RXU HOERZV VKRXOG EH DQ4RHG@ TRXU DUPV UHVW RQ WKH WDE
WRS VKRXOG QRW SUHVV DJDLQVW \RXU DUPV

(TXLSPHQW RQ WKH GHVN

X ,QFLGHQW OLJKW GD\ OLJKW RU ODPSV RQ \RXU PRQLWRU VKRX
DQ DQJOH RI f

X 7KH KHLJKW RI \RXU PRQLWRU VKRXOG EH DGMXVWHG LQ ZD\ WKI
ZKLOH IRFXVLQJ WKH FHQWUH RI \RXU VFUHHQ

X 30HDVH NHHS D GLVWPR FBRRI\RXU VFUHHQ

$ FDUHIXO SRVWXUH IRU \RXU ZULVWV FDQ EH DFKLHYHG E\ D 10D

X 30HDVH KHHG WKH DGYLFH LQ WKH PDQXDOV RI \RXU IXUWKHU HU
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THFKQLFDO 6SHFLILFDWLRQV

JUDPH IR&WEOLQMG :RUNVWDWLRQ

$VVHPEO\ ODQXDO YHUVLRQ |6/6 (1'( 1/

<HDU RI 3XEOLFDWLRQ

BURGXFWLRQ FRXQWU\ ODOD\VLD

6\VWHP 6WHSVWHS

ODWHULDO BWHHO 30DVWLF DQG $OXPLQLXFP

6WURNH PD]J

, 6WHS [ 6/6 %WHQFK PP H

. 6WHS [ 6/6 %WHQFK PP H

JUDPH ORDG PD]J

, 60%$5H , NJ

. &RQWURO)RUFH . NJ

YUDPH ZHLJKW

, 6WHHOIRUFH 3UR 6/6 %HQFK" NJ

. 6WHHOIRUFH 3UR 6/6 %HQFK" NJ

6WHHOIRUFH 3UR [ ],6/6 %HQFMJ

,9 B6WHHOIRUFH 3UR [ |6/6 %HQFKNJ

,QOSXW SRZHU

, 60%$5H DFWLIR8FH , 9DF +] $

. 60$57DFWLIRBBFH . 9DF +] $

&RQWURO)RUFH 9DF +] $ PDJ
9DF +] $ PD]

6SHHG IUDPH ORDG “ PP V

'XW\ F\FOH OLQXWH RQ OLQXWHYV RII

1RLVH OHYHO G% $

(QYLURQPHQWDO WHPSHUDWXUH 8f\&H

(QYLURQPHQWDO WHPSHUDWXUH 6M&RULQJ

+XPLGLW\ 8VH

+XPLGLW\ 6WRULQJ

OD[LPXP 6WRULQJ WLPH

,QGRRU XVH RQO\
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2SHUDWLRQ DQG ,QGLFDWRUV

2EVHUYH WKH SURYLVLRQV RI 6HFW
'R QRW OHDYH FKLOGUHQ XQVXSHU
DZ DWH Rl WH GDQJ HY SUHVHQMG E\ WH Z RUNWBVRQ |
GDQJHU RI LOMXULQJ WKHPVHOYHYV

'R QRW H[FHHG WKH PD[LPXP WLPH

LRQ 6DIHW\ ,QIRUR
YLVHG ZLWK WKH ZR
WP H 7KH\ ZRXG EH 1Q VHURX\
SRVVLEO\ HYHQ ZLW

ODJ RI WKH ZRUNVW

DPSOH VSDFH WR DYRLG FROOLVLRQV LI WKHUH DUH R

D

AN

FRPSXWHUV RU FRPSXWHU SHULSKHUDOV

,QGLFDWRUYV

PRYH VSRQWDQHRXVO\ 8QGHU QR
IUDPH

VRXQGV VPRNH HWF

+DYH WKH ZRUNVWDWLRQ IUDPH UH

VKRXOG

/IHDYH WKH LPPHGLDWH VXUURXQGLQJV RI

FLUFXPVWDQFHV DW

6WRS XVLQJ WKH ZRUNVWDWLRQ IUDPH DW RQFH LI \R

SDLUHG E\ VSHFLDOL

IUDPH XQWLO LW KDV EHHQ VXFFHVVIXOO\ UHSDLUHG

6WRS XVLQJ WKH ZRUNVWDWLRQ IUDPH DW RQFH LI LW

WKH ZRUNVWD
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TURXEOHVKRRWLQJ

BUREOHP SBRVVLEOH FDXVH

BROXWLRQ

+HLIJKW DGMXVWPHQ&DEERHWV RORAMRQQHFWR
ZRUN

JYKEHANH FRMDIENOH Y TR U
DQG LI QHFHVVDU

WKHP 3RZHU LQ RUGH

(
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&EXVWRPHU 6HUYLFH

ODNH VXUH \RX KDYH WKH ZRUNVWDWLRQ IUDPH LQIRUPDWLRQ DW KDQG .
VHUYLFH

SHWDLOHU

ODQXIDFWXUHU

$FWLIRUFH QWHUQDWLR|QDO % 9

+HW 6WHHQODQG

/$ %XQVFKKRIDHNMHQEXUJ
7KH 1IHWKHUODQGYV

27272 DFWLIRUFH FRP
LQIR KROODQG#DFWLIRUKFH FRP

5HF\FOLQJ

7TDNLQJ WKH ZRUNVWDWLRQ RXW RI DFWLYH GXW\
X 3X00 WKH SRZHU SOXJ RXW RI WKH HOHFWULFLW\ VRENHW

7DNLQJ WKH ZRUNVWDWLRQ DSDUW
X ,Q FDVH PIVVHPEOLQJ SOHDVH IROORZ WKH PDQXDO EDFNZDUGVW RU FI

SHF\FOLQJ
X 30HDVH VSOLW DOO SDUWV WR WKHLU W\SH RI PDWHULDO .HHS QRWI
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‘H KHUHZLWK FRQILUP WKDW WKH DSSOLDQFH DV GHWDLOHGGEHARW LFRP\S OLH B ZWV

OoObU ZLWK WKRVH GLUHFWLYHVY PHOQWLRQHG EHORZ DQG EXON SURGXFWLR(

$UWLFOH GHVFULBWHRQIRUFH 3UR %HQFK 6/6
6WHHOIRUFH 3UR [ %HQFK 6/6
$UWLFOH QXPEHU/6
6/6
7KH VW V\PERO FDQ¥EMVLF/IRXFKRXFK3WRVLF %O-WRLF 60LGH
%DVLF 5- %DVRF 60LGH 5- RU $ DARWRBYLWF
7KH QG V\PERO FDQ E&6 6 PEORDNSBWV R U &RQWUROIRUFH
7KH UG V\PERO FDQ EH DQG HWF
7KH WK V\PERO FDQ EH (8 1/ '( '. 86 *% :( 0< &+ DQG HWF
ORGHO 6SLQGOH /LIW 6\VWHP
'LGWK P P2 PP
+HLIKW [ 6/6 %NHQFK PP PP
"HSWK PP
THFKQLFDO GDW 4\ \yyp VWHS HOHFWURPRWLYH
ODWHULDO 6WHHO SODVWLF DQG DOXPL|Q
OD[ ORDG NJ
*RYHUQLQGELMBHFWLYHV
(OHFWURPDJQHWLF &RPSDWLELOLW\ (&
/IRZ 9ROWDJH 'LUHFWLYH (& IURP WKLV QXPEHU (8

+DUPRQLVHM& PRGDUGY DQG JHQHUDO VWDQGDUGYV
6WHHOIRUFH 3UR %HQFK 6/6 ZLWK 6PDUW

(& )&& 3DUW  6XESDUW %8/ $6 1=6
,&(6
6WHHOIRUFH 3UR [ %HQFK 6/6 ZLWK 6PDUW
$6 1=6 )&& 3DUW  6XESDUW %8/
,&(6
6WHHOIRUFH 3UR %HQFK 6/6 6WHHOIRUFH 3UR [ %HQFK 6/6 ZLWK
(& )&& 3DUW  6XESDUW %8/
,&(6

7KH DUWLFOH FRPSOLHV ZLWK WKH VWDQGDUGY DV PHQWLRQHG EWERD ZK
6WHHOIRUFH 3UR %HQFK 6/6 ZLWK 6PDUW

(1 (1 (1 (1 (1

(1 (1 (1

6WHHOIRUFH 3UR [ %HQFK 6/6 ZLWK 6PDUW

(1 (1 (1 (1 (1 (1
6WHHOIRUFH 3UR %HQFK 6/6 6WHHOIRUFH 3UR [  %HQFK 6/6 ZLWK
(1 (1 (1 (1 (1 (1
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OoObU ZLWK WKRVH GLUHFWLYHVY PHOQWLRQHG EHORZ DQG EXON SURGXFWLR(

$UWLFOH GHVFULBWHIRQIRUFH 3UR %HQFK 6/6 (1
BWHHOIRUFH 3UR [ %HQFK 6/6 (1
$UWLFOH QXPEHUS/6
6/6
7KH VW VA\PERO FDQUWEHVLFTRXFKRXFK3 W VLF %RLF 60LGH
%DVLF 5- %DPWRF 60LGH 5- RU $ DRWRBZLWF
7KH QG V\PERO FDQ E8&6 6 PEORDNBW R U &RQWUROIRUFH
7KH UG V\PERO FDQ EH DQG HWF
7KH WK VA\PERO FDQ EH (8 1/ '( '. 86 *% :( 0< &+ DQG HW|F
ORGHO 6SLQGOH /LIW 6\VWHP
:LGWK P P2 PP
+HLIKW [ 6/6 (1 %HQFK PP PP
"HSWK PP
THFKQLFDO GDW g\ywHP VWHS HOHFWURPRWLYH
ODWHULDO 6WHHO SODVWLF DQG DOXPL|Q
0D[ ORDG NJ
*RYHUQLQGLMBHFWLYHV
(OHFWURPDJQHWLF &RPSDWLELOLW\ (&
/IRZ 9ROWDJH 'LUHFWLYH (& IURP WKLV QXPEHU (8

+DUPRQLVHM& PRGDUGY DQG JHQHUDO VWDQGDUGYV

6WHHOIRUFH 3UR %HQFK 6/6 (1 6WHHOIRUFH 3UR [ %HQFK 6/6
(& )&& 3DUW 6XESDUW %8/ $6 1=6
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6WHHOIRUFH 3UR %HQFK 6/6 (1 6WHHOIRUFH 3URLWK &]) %HQFK 6/6
(& )&& 3DUW 6XESDUW %8/

, & (6

7KH DUWLFOH FRPSOLHV ZLWK WKH VWDQGDUGY DV PHQWLRQHG EWERD ZK
6WHHOIRUFH 3UR %HQFK 6/6 (1 ZLWK 6PDUW
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S00IHPHLQHY

6WHOOHQZHUW GHH DIRHOMXQIWDQOHLWXQJ

'DV *UXQGSULQI]LS I*U GHQ VLFKHUHQ (LQVDW] XQG GHQ VW|UXQJORQN LNQ %GHW UHE

QLV GHU JUXQGOHJHQGHQ 6LFKHURUMAKVK LW B QL V' H R HBEQMDIPI VD QO HL W X Q]

EHLQ

ZLFKWLIJVWHQ ,QIRUPDWLRQHQ GLH ]XU VLFKHUHQ ORQWDJH XQG %WGLAHQEKQY Gt

'LHVH ORQWHBHBLHQXQJVDQOHLWXQJ LQVEHVRQGHUH GLH GDULQ HQWKDOW

HQHQ

VRQ ]X EHDFKWHQ GLH GDV *HVWHOO DXIEDXW XQG DQ GHU IHUWLJEDRV2EBWUHOSHK

JHOQ XQG 9RUVFKULIWHQ []XU 8QIDOOYHUKWXQJ DQ GHP 2UW DQ GHEI@
VWHWY HLQJHKDOWHQ ZDUGHQ

9HUZHQGXQJIV]ZHFN

WROBeH

'DV $SUEHLWVVWDWLRQVJHVWHOO GDUI QXU DOV K| K HQWHIKIQAWDIG CLED % WRYU KR 8 HW \C

JHVFKORVVHQHQ 5IXPHQ YHUZHQGHW ZHUGHQ 'DV *HVWHOO GDUI QXU 18D
GHUH 9HUZHQGXQJ JLOW DOV QLFKW EHVWLPPXQJVJIJHPI% 'HU +HUVWWE&DUY
PDFKW ZHUGHQ GLH VLFK DXV GHU XQVDFKJHPI%HQ 9HUZHQGXQJ HUJHEHXK

GLHVH
LD HN D Q (
'LHVH

UHQ XQG 3HUVRQHQ PLW HLQJHVFKUIQNWHQ N|USHUOLFKHQ VHQVRULWGRBAURGH!

(UIDKUXQJ XQG :LVVHQ YHUZHQGHW ZHUGHQ -HGRFK QXU ZHQQ 6LH EHDBH

@LFKW

GLHVHV *HUIW VLFKHU ]X YHUZHQGHQ XQG GLH *HIDKUHQ ]X HUNHQQHXQWAXYGJYHU

EHDXIVLFKWLJW ZHUGHQ VRGDVV 6LH QLFKW PLW GHP *HUIW VSLHO QFX\Q
LQGHUQ RKQH $XIVLFKW GXUFKJHI+KUW ZHUGHQ

=XU EHVWLPPXQJVJIHPI%HQ 9HUZHQGXQJ JHK|UW DXFK

X (LQKDOWXQJ DOOHU ,QIRUPDW L RQHGLBXX GHID QRBWW XIPJ X QG

X 9HUERW MHGHU $UW YRQ (UJIQ]XQJ 8PEDX GHU $UEHLWVVWDWLRQ

8QVDFKJHPI%H 9HUZHQGXQJ
9HUZHQGHQ 6LH GDV $UEHLWVVWDWLRQVJHVWHOO QLHPDOV ]XP +HEHQ

X X X

(UGXQJVYRUVFKULIW 6\WWHP PLW 60%$57 &203$&7 6WHXHUXQJ

QHRQ@

YRQ 3

'LH PD[LPDOH 7UDJIIKLINHLW GHV $UEHLWVVWDWLRQVJHVWHOOV GDUI QLFKW
$UEHLWVVWDWLRQ QXU PLW GHP PLWJHOLHIHUWHQ 1HW]WHLO EHWUHLHEHQ

"LHVHV $UEHLWVVWDWLRQVJHVWHOO PXVV JHHUGHW Z° T |6LH Gl
WLRQVJHVWHOO QXU DQ HLQH RUGQXQJVJIHPI% JHHUGH D P )DO
OIXQNWLRQ RGHU HLQHV $XVIDOOV VWHOOW GLH (U Q;P N GHP
:LGHUVWDQG I+U GHQ HOHNWULVFKHQ 6WURP GDU XF \ J 6WURP
YHUULQJHUQ 'LHVHV $UEHLWVVWDWLRQVJHVWHOO Uﬂemwmm 1 RLW HL
HU ZLH LQ $EELOGXQJ GDUJHVWHOOW DXVJHVWDWW PN GROUNDED OUTLET v/ v/ | Q
6WHFNGRVH JHVWHFNW ZHUGHQ GLH HQWVSUHFKHQG Figure 1 VEKULI

RUGQXQJHQ RUGQXQJVJIHPI% LQVWDOOLHUW XQG JHHUGHW LVW

'LHVHV *HUIW YHUI«JW «EHU HLQHQ (UGXQJVDQVFKOXVV QXU I«U IXQNWLRQH

<>)-UGLH(UGXQJLVW GLH .OHPPH ]XP $QVFKOXVV DQ GHQ 6SDQQXQJVDXV

ODOH =

N

JOHLF

GDV $UEHLWVVWDWLRQVJHVWHOO DXIJHVWHOOW ZLUG .OHPPHQ IJH@PQVYBRIQFKC

GHQ $QVFKOXVV YRQ /HLWHUQ PLW 1HQQEXHM U FRUPLNON K& HR Q PP

*HIDKU

(LQ XQVDFKJHPI%HU $QVFKOXVV GHU (UGXQJVOHLWXQJ GHU $UEHLWVN@®MQARQ N
6LH VLFK DQ HLQHQ TXDOLIL]JLHUWHQ (OHNWULNHU ZHQQ 6LH =ZHIGIHW KDEHQH RIK

GHUQ 6LH QLFKW GHQ PLWJHOLHIHUWHQ 6WHFNHU

‘HQQ GDV 1HW]NDEHO EHVFKIGLJW LVW PXVV HV GXUFK HLQ VSH]LHOBUY
ZHUGHQ GLH EHLP +HUVWHOOHU RGHU GHVVHQ .XQGHQGLHQVW HUKIOWOLF

$&+781* bQGHUXQJHQ RGHU ORGLILNDWLRQHQ GLH QLFKW DXVGU-«FNQRM
GLH %HUHFKWLJXQJ GHV %HQXW]HUV ]XP %HWULHE GHV *HUIWV DX

H VD]BAH C
K LVW

Q YRP
KHEHQ




/LHIHUXPIDQJ
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@T ORQWDJH PXVV YRQ 3HUVRQHQ GXUFKJHI-KUW ZHUGHQ




'"HXWVF

ORQWDJHEHXWHO

0 0 [ [ 0 [

tHUNJHXJH

6WHXHUXQJ 1HW]JIJHUIW
60%57 DFWLIRBFHQSXW 9DF +] $ 2XWSXW 9¢=—==
60$%57 DFWLIRBFH, QSXW ODF$2XWSXW 9% —=

BWHXHUXQJ 1HW]JHUIW
&RQWURO)RUFH JOBKW +] $ PD[ 2XWSX === 9GF
9DF +] $ PD[ 2XWSX=== 8GF

7TDEHOOH 9'&  $




6LFKHUKHLWVKLQZHLVH

B\PERXQG +LQZHLVHUNOIUXQJHQ
,Q GHU %HWYEHERQWDJIHDQOHLWXQJ ZHUGHQ IROJHQGH +LQZHLVH XQG 6
YHUZHQGHW

'LHVHV 6\PERO ZHLVW DX| HLQH XQPLWWHOEDU GURKHQGH *HII
*HVXQGKHLW YRQ 3HUVRQHQ KLQ 'DV 1LFKWEHDFKWHQ GLHVHE
JHVXQGKHLWVVFKIGOLFKH $XVZLUNXQJHQ ]XP %HLVSLHO|QHEHQ
KLQ ]XU 7TRGHVIROJH KDEHQ

* 'LHVHV 6\PERO GHXWHW DXl HLQHQ ZLFKWLJHQ +LQZHLVY KLQ
6FKIGHQ DP *HVWHOO I-KUHQ

9HUZHQGHWH 6\PEROH DP 7LVFKJHVWHOO
it %ULQJIJHQ 6LH NHLQH *HIJHQVWIQGH RGHU .JUSHUWHLOH HQWHU

GLH 7UDYHUVHQ (LQH 1LFKWEHDFKWXQJ NDQQ ]X VFKZHUHQ 9t
l+KUHQ

=XOIVVLIJHVY *HVDPWJHZLFKW DXI GHP 7LVFKJHVWHOO

%HODVWHQ 6LH GDV 7LVFKJHVWHOO QXU PLW GHY PD[LPI
D NJ LONOXVLYH 7LVAKSODWWH 6PDUW

E NUJQNOXVLYH 7 QFEEYO0OR® VR FH
A 9HUPHLGHQ 6LH HLQVHLWLJIJH %%HODGXQJHQ YHUWHLOHQ
80 KG P|JOLFK JOHLFKPI%LJ (LQH hEHUODVWXQJ NDQ® (IXP =
*HVWHOOV |1-KUHQ XQG EHL QDKHVWHKGHQ 3HUVRQHQ

YHUXUVDFKHQ

@ '‘DV JHVDPWH *HZLFKW VROOWH JOHLFKP|%LJ Y

%HLVSLHO




=XOIVVLIJHV *HVDPWJHZLFKW SUR 6IXOH

g %HODVWHQ 6LH HLQH HLQJHOQH 6IXOH PLW QLFKW PHKU D

NJ LONOXVLYH 7LVFKSODWWH (LQH hEHUODVWXQJ ND|Q
l+KUHQ XQG EHL QDKHVWHKGHQ 3HUVRQHQ VFKZHUH 9HUOH

x
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LQVEHVRQGHUH GHQ XQWHQ EHQDQQWHQ HQWVSULFKW XQG GLH B6HULH

$UWLNHOEH]HLFKEXIQHOIRUFH 3UR %HQFK 6/6
6WHHOIRUFH 3UR [ %HQFK 6/6
SUWLNHOQXPPHUG/6
6/6
'DV HUVWH 6\PERO N R R BKIVVHILK) JTRXFK3OGVLF %(F\RL F
60LGH %BVURF 5- %DMWRF 60LGH 5- RGHU|S$
DFWL6ZWLFK 3UR OHPRU\
'DV ]ZHLWH 6\PERO NPQQ WEHL Q 6PDUBW RGHU &RQWURO)RUHH
'DV GULWWH 6\PERO NDQQ VHLQ DQG HWF
'DV YLHUWH 6\PERO (8 NIDQQ@ VHL& *% :( O0< &+ DQG HWF
%DXUHLKH 6SLQGOH /LIW 6\VWHP
%UHLWH PP PP
+|KH [ 6/6 %HQFK PP PP
7LHIH PP
THFKQLVFKH 'DWHQVWHP VWXILJ (OHNWURPRWRULVFK
ODWHULDO BWDKO .XQVWVWRII XQG $OXPLQLXP
OD[] 1HQQODVW NJ
(LQVFKOIJLSHFKWOLQLHQ
(OHNWURPDJQHWLVFKH 9HUWUIJOLFKNHLW (*
1LHGHUVSDQQXQJVULFKWOLQLH (* DE LVW GLHVH 1XPPHU (8
+DUPRQLVLHDMX QG *UXQGQRUP
6WHHOIRUFH 3UR %HQFK 6/6 PLW 6PDUW
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+HW 6WHHQODQG
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(*RQIRUPLWIWVHUNOIUXQJ QDFK $QKDQJ ,, $

+LHUPLW HUNOIUHQ ZLU GDVV GDV QDFKIROJHQG EH]HLBKPKWO®ILOHLWH® GH
LQVEHVRQGHUH GHQ XQWHQ EHQDQQWHQ HQWVSULFKW XQG GLH B6HULH

$UWLNHOEH]HLFKEXHOIRUFH 3UR %HQFK 6/6 (1

6WHHOIRUFH 3UR [ %HQFK 6/6 (1
S$UWLNHOQXPPHUG/6
6/6
'DV HUVWH B6\PERO N R R RKY LR TRXFK3WDVLF %(FRL F
60LGH %BVRF 5- %DWRF 60LGH 5- RGHU

DFWL6ZWLFK 3UR OHPRU\
'DV ]ZHLWH 6\PERO NPQQUBEHLQ 6PDUBW RGHU &RQWURO)RUHAH

'DV GULWWH 6\PERO NDQQ VHLQ DQG HWF

'DV YLHUWH 6\PERO (8 NIDQQ VHL&6 *% :( O0< &+ DQG HWF
%DXUHLKH 6SLQGOH /LIW 6\VWHP

%UHLWH PP PP

+|KH [ 6/6 (1 %HQFK PP PP

7LHIH PP
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(OHNWURPDJQHWLVFKH 9HUWUIJOLFKNHLW (*
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6WHHOIRUFH 3UR %HQFK 6/6 (1 6WHHOIRUFH 3URLW &) [ %HQFK 6/6
(& )&& 3DUW 6XESDUW %8/

, & (6

"HU $UWLNHO HQWVSULFKW IROJH Q GHIQ F KHYQ YUIDDIRUGHUGHF¥ KHQ 1RUPHQ
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:DDUGH YDQ GH PRQWBEUXLNHUVKDQGOHLGLQJ

.HQQLVY YDQ GH EDVLVYHLOLJKHLGVLQIRUPDWLH HQ GH YRRUVFKULIWHQ
SUREOHHPOR]H WRHSDVVLQJ YDQ GH]H ZHHQWBEUXLNHUHVKRPQWDHHLGLQJ
EHODQJULMNVWH LQIRUPDWLH GLH QRGLJ LV YRRU KHW YHLOLJ PRQWHUEL
PRQWDHO JHEUXLNHUVKDQGOHLGLQJ HQ LQ KHW ELM]JRQGHU GH YHLOLJ

GLHQHQ YRRU GH SHUVRRQ GLH KHW IUDPH JDDW PRQWHUHQ HQ L
DQJULMNHU LV JLMQ GH UHJHOV HQ GH YRRUVFKULIWHQ GLH YDQ W
YDOOHQ GLH WLMGHQV GH PRQWDJH YDQ GH ZHUNWDIHO DOWLMG Q

%HRRJG JHEUXLN

+HW WDIHOIUDPH PDJ DOOHHQ ZRUGHQ JHEUXLNW LQ NDQWRUHQ RI
JLMQGH YHUVWHOEDUH ZHUNWDIHO YRRU JLWWHQG RI VWDDQG JHE
OHLQGH EHGRHOG (ON DQGHU JHEUXLN GDQ KHW ERYHQVWDDQGH
HQNHOH PDQLHU DDQVSUDNHOLMN ZRUGHQ JHVWHOG YRRU VFKDGH
UDDW NDQ ZRUGHQ JHEUXLNW GRRU NLQGHUHQ YDQDI MDDU HQ S
WXLJOLMNH RI JHHVWHOLMNH YHUPRJHQV RI JHEUHN DDQ HUYDULQ
LQVWUXFWLHY KHEEHQ JHNUHJHQ RP GLW DSSDUDDW YHLOLJ WH JH
EHJULMSHQ .LQGHUHQ PRHWHQ WLMGHQV KHW JHEUXLN RQGHU WRH
NXQQHQ VSHOHQ 5HLQLJLQJ HQ RQGHUKRXG PRJHQ QLHW ]JRQGHU
YRHUG

%HRRJG JHEUXLN KRXGW RRN LQ

X +HW EHVWXGHUHQ YDQ DOOH LQIRHPDBHGIL X QWQG M KFORIGDMMILHG L Q J
X +HW YHUERG RS HONH YRUP YDQ XLWEUHLGLQJ DDQSDVVLQJ YD(

2QMXLVW JHEUXLN
X *HEUXLN KHW WDIHOIUDPH QRRLW DOV OLIW YRRU PHQVHQ RI JR
2YHUVFKULMG QLHW KHW PD[LPDOH GUDDJYHUPRJHQ YDQ KHW W
X %HGLHQ GH ZHUNWDIHO DOOHHQ PHW KHW LQEHJUHSHQ EHGLHQ

x

$DUGLQJ LQVWUXFWLYH V\VWHHP PHWV&IBS5QJI&203$&7

+HW WDIHOIUDPH PRHW JHDDUG ZRUGHQ 60OXLW KHW WDIHOIUDPH
HHQ JRHG JHDDUG VWRSFRQWDFW $0V GH]JH HHQ VWRULQJ YHURRU
JDDW GDQ JRUJW GH DDUGLQJ HUYRRU GDW GH HOHNWULFLWHLW ZF§
KHW ULVLFR RS HHQ HOHNWULVFKH VFKRN WH YHUNOHLQHQ +H
XLWIJHUXVW PHW HHQ VQRHU HQ HHQ JHDDUGH VWHNNHU ]J]RDOV W
EHHOGLQJ 'H VWHNNHU PRHW LQ HHQ JHVFKLNW VWRSFRQWD
JHVWRNHQ GDW WHYHQV YROJHQV GH ORNDOH QRUPHQ FRUUHFW J
JHDDUG LV

'LW DSSDUDDW EHYDW HHQ DDUGDDQVOXLWLQJ YRRU DOOHHQ GH]H

@'H DDUGLQJ ELHGW DOOHHQ EHVFKHUPLQJ ZDQQHHU GH WHUPLQ
DDOYHUHIIHQLQJ YDQ KHW JHERXZ ZDDULQ KHW ZHUNVWDWLRQIUD

DDQVOXLWLQJ YDQ H[WHUQH SRWHQWLDDOYHUHIITHQLQJVIJHOHLGHU
GHUV PHW HHQ QRPLQDDO GZDUVGRRUVQHWRRSSPRYODN YDQ PP
*HYDDU

(HQ YHUNHHUGH DDQVOXLWLQJ YDQ GH DDUGJHOHLGHU YDQ KHW ZH
YHURRU]DNHQ 5DDGSOHHJ HHQ HUNHQGH HOHNWULFLHQ DOV X WZ
JHDDUG %UHQJ JHHQ YHUDQGHULQJHQ DDQ GH ELM KHW SURGXFW
VNDEHO EHVFKDGLJG LV PRHW GH]H ZRUGHQ YHUYDQJHQ GRRU HH(
LV ELM GH IDEULNDQW RI GLHQV VHUYLFHYHUWHJHQZRRUGLJHU
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:$$56&+:8:,1* :LM]JLJLQJHQ RI DDQSDVVLQJHQ GLH QLHW XLWGUXNNHO

JRHGJHNHXUG NXQQHQ HUWRH OHLGHQ GDW KHW UHF
SDUDWXXU WHIJHEUXLNHQ YHUYDOW
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9HLOLJKHLGVLQVWUXFWLHYV

9HUNODULQJ YDQ VI\IPEROHQ HQ LQVWUXFWLHYV
,Q GH]H KDQGOHLGLQJ ZRUGHQ GH YROJHQGH DDQGXLGLQJHQ HQ V\PEROF

'LW VI\PERRO EHWHNHQW HHQ UHFKWVWUHHNY GUHLJHQG|JHYDI
YDQ SHUVRQHQ +HW QLHW LQ DFKW QHPHQ YDQ GH]H LQYWUXF
GH JHJRQGKHLG WRHEUHQJHQ HQ JHOIV OHYHQVJHYDDUQLMN OL
JHYROJ KHEEHQ

* 'LW VAIPERRO YHUZLMVW QDDU HHQ EHODQJULMNH LQVWUXFWLH
WRW VFKDGHYVY DDQ GH WDIHO OHLGHQ

*HEUXLNWH VIPEROHQ RS KHW IUDPH

/IH) JHHQ YRRUZHUSHQ RI OLFKDDPVGHOHQ RQGHU KHW|IUDPH
YDQ GH FURVVEDU (U EHVWDDW ULVLFR RS HUQVWLJ OLKEKDPHO!

OD[LPDDO WRHIJHVWDDQ JHZLFKW RS KHW IUDPH

'H PD[LPDOH WRHIJHVWDQH EHODVWLQJ YDQ QLHW |[RYHU\
D NILQFOXVLHI WORBBGWODG
E NILQFOXVLHI W&ORBWBRMRIDGR UFH

RS KHW IUDPH O9HUPLMG RQHYHQZLFKWLJH EHODVWLCQ
JHOLMNPDWLJ DQGHUV NDQ RYHUEHODVWLQJ R$WUHGH
IUDPH NDQ VFKDGH YHURRU]JDNHQ HQ SHUVRQHQ LQ ¢
NXQQHQ DOV JHYROJ KLHUYDQ HUQVWLJH YHUZRPRGLQJH

+HW JHZLFKW PRHW JHOLUMNPDYV

9RRUEHHOG
@ YHUGHHOG ZRUGHQ




OD[LPDDO WRHJHVWDDQ JHZLFKW SHU NRORP

g 'H PD[LPDOH WRHJHVWDQH EHODVWLQJ YDQ NJ LQFOXVILI

RYHUVFKULMGHQ 2YHUEHODVWLQJ YDQ HHQ IUDPH NDQ VF
GH QDELMH RPJHYLQJ NXQQHQ DOV JHYROJ KLHUYDQ HUQ

x

2UJDQLVDWRULVFKH PDDWUHJHOHQ
ORQWHHU KHW IUDPH ELM YRRUNHXU PHW WZHH SHUVRQHQ 9RR
JHPRQWHHUGH ZHUNEODG PRHW GRRU WZHH SHUVRQHQ JHVFKLH

,QIRUPHOH YHLOLJKHLGVPDDWUHJHOHQ
%HZDDU GH PROWDBHGLHQLQJVKDQGOHLGLQJ DOWLMG RS GH S(
EUXLNW

=RUJ HUYRRU GDW DDO® YHY@ERVKKIEFGM HY RS KHW IUDPH OHHV
GH]H HYHQWXHHO

9HUHLVWHQ DDQ GH PRQWHXUV
$O0OHHQ SHUVRQHQ RXGHU GDQ MDDU PRJHQ KHW IUDPH RSERJ
'H KLHUERYHQ JHQRHPGH SHUVRQHQ PRH® HE® GLH @IRAIW B D) G O H
JHOH]HQ HQ EHJUHSHQ

7UDQVSRUW HQ PRQWDJH
9HUSODDWYV KHW IUDPH XLWVOXLWHQG PHW WZHH SHUVRQHQ HQ
60HHS RI GXZ KHW IUDPH QLHW RYHU GH YORHU

ORQWHHU KHW IUDPH XLWVOXLWHQG PHW EHKXOS YDQ KHW PHH
JHIJDUDQGHHUG GDW GH VFKURHYHQ SHUIHFW ZRUGHQ DDQJHGUI

*HEUXLN YDQ KHW IUDPH
/IDDW NLQGHUHQ QLHW JRQGHU WRH]JLFKW KHW IUDPH JHEUXLNHQ
YDQ KHW IUDPH LQ WH VFKDWWHQ =H ORSHQ KLHUGRRU JURRW
IDWDOH JHYROJHQ =RUJ HU LQ LHGHU JHYDO YRRU GDW KHW IUI[
KHW WRFK GRRU NLQGHUHQ ZRUGW JHEUXLNW
*HEUXLN KHW IUDPH XLWVOXLWHQG LQ HHQ KLHUYRRU JHVFKLNW
*HEUXLN KHW IUDPH QLHW RS HHQ RQHIIHQ RQGHUJURQG +HW
EHVWDDW JHYDDU YRRU NDQWHOHQ
=RUJ HUYRRU GDW GH PD[LPDOH EHODVWLQJ YDQ KHW IUDPH QRH
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x

x

"LW

QRUPHQ 'HVRQGDQNV NXQQHQ HU ELM JHEUXLN HUYDQ JHYDDU YR
EUXLNHU RI GHUGHQ UHVSHFWLHYHOLMN VFKDGHV DDQ KHW IUDPH
WVWDDQ +HW IUDPH PDJ XLWVOXLWHQG ZRUGHQ JHEUXLNW

X
X

6SHFLILHNH JHYDUHQ

%LM KHW DIVWHOOHQ YDQ GH KRRJWH YDQ KHW IUDPH LV HU N[
DQGHUV LQ GH GLUHFWH RPJHYLQJ YDQ KHW IUDPH EHYLQGW
=RUJ ELM KHW PROQWHUHQ YDQ KHW IUDPH YRRU YROGRHQGH UX
LQJHQ WH YRRUNRPHQ ELMY VFKXLQ GDN YDVWH YRRUZHUSHQ
=RUJ YRRU YROGRHQGH UXLPWH RP ERWVLQJHQ WH YRRUNRPHQ
HUV RI UDQGDSSDUDWXXU RS KHW ZHUNEODG EHYLQGHQ

=RUJ YRRU HHQ YULMH UXLPWH YDQ WHQPLQVWH PP WRW DOO

y,QVWUXFWLHY YRRU QRRGJHYDOOHQ

6WHO KHW IUDPH RQPLGGHOOLMN EXLWHQ EHGULMI ZDQQHHU H
GRHW YUHHPGH JHOXLGHQ HWF

/IDDW KHW IUDPH GRRU HHQ JHVSHFLDOLVHHUG EHGULMI UHSDUH
QDGDW KHW JHUHSDUHHUG LV

2QGHUKRXG HQ LOQVWDQGKRXGLQJ

+HW IUDPH HQ GH RQGHUGHOHQ HUYDQ ]JLMQ RQGHUKRXGVDUP
RQGHUKRXG

9RHU ]JHOI JHHQ UHSDUDWLHVY XLW DDQ GH WDIHO Rl GH RQGHUG
‘LM]LJ QLHWV DDQ GH FRQVWUXFWLH YDQ GH WDIHO RI KHW IUDH
9HUYDQJ GHIHFWH RQGHUGHOHQ XLWVOXLWHQG GRRU QLHXZH R
IDEULNDQW *HEUXLN DOOHHQ RULJLQHOH YHUYDQJLQJVRQGHUG
NDQW /DDW KHW YHUYDQJHQ YDQ GHIHFWH RQGHUGHOHQ RYHU
PRQWDBHD EHGLHQLQJVKDQGOHLGLQJ PRHW KLHUELM LQ DFKW JH

5HLQLJLQJ

+DDO KHW ZHUNVWDWLRQ DOWLMG XLW KHW VWRSFRQWDFW YRR
9HUZLMGHU HHQPDDO SHU ZHHN KHW VWRI YDQ KHW IUDPH PHW
ODDN KHW IUDPH RP GH WZHH ZHNHQ VFKRRQ PHW HHQ YRFKW
VFKRRQPDDNPLGGHO

2YHULJH ULVLFR:-V
I UDPH LV JHERXZG YROJHQVY GH ODDWVWH VWDQG YDQ GH WHFK

2YHUHHQNRPVWLJ KHW EHRRJGH GRHO
,Q YHLOLIKHLGVWHFKQLVFKH SHUIHFWH WRHVWDQG
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ORQWDJH

/HW YyyU LHGHUH PRQWDJH RS GH

IHGHUOI

YHLOLJKHLGVLQVWU

d

RQGHUOHJJHU WH JHEUXLNHQ
JHEUXLNHQ

2P GH RQGHUGHOHQ HQ GH YORHU WH EHVFKHUPHQ WHJIHQ
8 NXQW ELMYRRUEHHOG K

HW

S9RRUPRQWDJH YDQ GH FURVVEDUYV

$DQEHYROHQ ZHUNEODGHOQ

JUDPEBUHHGWH| :HUNEODG EUHHGMWHNEODG GLHYWHUNEODG GLNWH
FP FP FP FP
FP FP FP FP
FP FP FP FP
FP FP FP FP

'UbDDL GH VFKURHYHQ QRJ QLHW KHOHPDDO YDVW

NUDV
PHHJ



IHGHUOI

FP )UDPH LQVWHOOLQJ

JUDPH LQVWHOOHQ YRHHUVFRRLI GH ELQQHQVWH FURVVED|U
]JRDOV ZHHUJHJHYHQ LQ RQGHUVWDDQGH DIEHHOGLQJ
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IHGHUOI

ORQWDJH YDQ GH %DFN WR %DFN &URVVEDU




IHGHUOI
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ORQWDJH YDQ GH EODGGUDJHUV

' QVWHOOHQ YDBUGH GWDHP H

6WHO KHW IUDPH LQ RS GH JHZHQVWH EUHHGWH 'UDDL GH V
GH LQEXVVOHXWHO

H V|

V VFEKI
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ORQWDJH YDQ GH DIVWDQGKRXGHUYV
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ORQWDJH YDQ GH NDEHOFOLSYV
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$DQVOXLWHQ YDQ GH HOHNWULVFKH FRPSRQH (LRI

237.,21((/

+HW LV HVVHQWLHHO GDW XZ IUDPH LQ KRRIJWH YHUVWHOEDI
QHQWHQ PRIJHQ WLMGHQV HHQ KRRIJWHYHUVWHOOLQJ QLHW

GH PD[LPDOH KRRIWHYHUVWHOOLQJ DOWLMG PRJHOLMN PRHVW

E h

LV i
HOHPP
LMQ




IHGHUOI

ORQWDJH YDQ KHW ZHUNEODG

ORQWDJH YDQ GH KDQGEHGLHQLQJ

S
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ORQWDJH YDQ GH NDEHOFOLSYV

IHGHUOI

9,

%LQG GH ORVVH NDEHOMD\/EI}PCHI(

ORQWHHU GH NDEHOFOLS YHUZLM!
YDQ GH NDEHOFOLS HQ SOPN GH]
UNDQW YDQ KHW ZHUNEODG

Wi

OLQ GH NDEHOFOLS




2572100

 — @ %LQG GH ORVVH NOQEHOV VDPHQ ORQWHHU GH N[DEHOF
PHW GIBEHOEOLSV 9HUZLMGHU GH IROLH Y

NDEHOFOLS HQ BODN

DDQ GH RQGHUNDQW

KHW ZHUNEODG |BODDYV
NDEHO LQ GH NDHHOFOL

$IVWDQG YDQ PP WXVVHQ GH PXXU RI DRHWHNEOREM HF W H (

PP

@ +RXG HHQ PLQLPXP YDQ PP DIVWDQG WXVVHQ KEDWGZHHUUI-NER)ED\HiLHHQ/I-GC




JUDPH WHVW J]JRQGHU ZHUNODG

IHGHUOI

/IHW HURS GDW KHW IUDPH WH DOOHQ WLMGH FRUUHFW HQ|YULM

A\

,QGLHQ GH NDEHO YDQ GH HOHNWULVFKH FRPSRQHQWHQ ARHW .

X HHUVW GH VWURRPWRHYRHU ORV WH NRSSHOHQ

,QGLHQ KHW IUDPH QLHW QDDU EHKRUHQ ZHUNW VWRS |[GDQ ¢
IUDPH .RSSHO KHW IUDPH ORV YDQ GH VWURRPWRHYRHUY HQ

NODQWHQVHUYLFH YRRU YHUGHU DGYLHYV

20+22*

20/$%$* 20+22*

20/$%$*

20+22*

S5HVHWPRGXYV
$O0V X GH VWHNNHU YRRU GH HHUVWH NHHU LQ KHWL®QW R/SIFOROQLWQ D PW W WaHX

GH UHVHWPRGXV ZRUGHQ EHGLHQG

20/$$*

=RODQJ GH UHVHWPRGXV LV LQJHVF

RPODDJ EHZHJHQ 9ROJ YRRU QRUPDDO JHEUXLN YDQ KHW IUDPH GH RQG

x 'UXN GH WRHWV 20/$%$* LQ HQ KRXG GH]H LQJHGUXNW +

X %UHQJ KHW IUDPH QDDU GH ODDJVWH VWDQG

X +RXG DOV KHW |IUDPH GH ODDJVWH VWDQG KHHIW EHUHLNW GH|f WRHYV

ZRUGW GH UHVHWPRGXV XLWJHVFKDNHOG
X 1X NDQ KHW IUDPH QRUPDDO ZRUWYEHIHBEMRBHWY@R0+22* RI 20/$$* LQ HQ
GH]H LQJHGUXNW RP KHW IUDPH QDDU GH JHZHQVWH KRRJWH WH EUF
WRHWVY ORVODDW

DFWL6ZLWFK 3UR OHPRU\

o === I U === |
1 2 3
AN —— hvd

s

HW IUDPH EHZ

'HIH VWDQG GLHQW DO

,QVWUXFWLHY YRRU KHW LQVWDOOHHPRYYDPRQOGM HEWQ6ZL

6/6,0 (1'( 1/




YXQFWLHV YDQ GH OHPRIW IORY WHIQ

(L]

A—— 20+22*

20/$%*

*HKHXJHQWRHWVHQ 2SVODDQ

20+22* 20/$%$*

IHGHUOI

'"UXN GH]JH WRHWVHQ LQ HQ KRXG J]H LQIJHGUXNW RP GH JHZHQVWH WRRJW

VWRSW GH KRWBOLQJ

(HQ YRRUNHXUVKRRJWH RSVODDQ
6WHO KHW IUDPH RS GH JHZHQVWH KRRJWH LQ 'UXN RS 6%$9(
2S KHW VFKHUP YI-’E 11QW

el

'UXN RQPLGGHOOLMN RS ppQ YDQ GH JHKHXJHQWRHWUIBQY G6RWUZAH
JHNR]JHQ WRHWYV YHUYDQJHQ 7ZHH VHFRQGHQ ODWHU EHYHVWLJW (

*HKHXJHQWRHWVHQ
'UXN GH]H WRHWVHQ LQ HQ KRXG ]JH LQJHGUXNW RP HHQ YRRUNH XOWM
VWRSW GH K@RWWB®LQIHW IUDPH GH YRRUNHXUVKRRJWH KHHIW B
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GH]H LQJHGUXNW RP KHW IUDPH QDDU GH JHZHQVWH KRRJWH W
WRHWYVY ORVODDW

+HW VA\VWHHP RSQLHXBR JHWBUWRQXV LQVFKDNHOHQ
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&RUUHFWH JLWSRVLWLH

&RUUHFWH KRXGLQJ
(HQ RQMXLVWH KRXGLQJ NDQ VFKDGH DDQ JHZULFKWHQ SH]JHQ HQ
PHQ PRHW GH EXUHDXVWRHO HQ KHW EXUHDX JRHG ZRUGHQ DIJH
DDQEHYHOLQJHQ PRHW HHQ RQFRPIRUWDEHOH JLWKRXGLQJ ZRUGH
JHQGH DDQEHYHOLQJHQ OHLGW WRW HHQ YRRU X RQFRPIRUWDEHOH
UHDX GDQ DDQ QDDU XZ EHKRHIWHQ
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7HFKQLVFKH VSHFLILEDWLHV

JUDPH YRRU HHQ HOHNWULVFK LQ KRRJWH YHUVWHOEDDU JLW VWD IUDPH

+DQGOHLGLQJ YHUVLH 6/6 (1'( 1/
-DDU YDQ XLWJDYH
/IDQG YDQ SURGXFWLH ODOHLVLs
6\WWHHP (HQWUDSV 7ZHHWUDSV
ODWHULDDO 6WDDO SODVWLF HQ DOXPLQLUXP
60DJ PD[LPDDO
, (HQWUDSV [ 6/6 YHQFK PP H
,, TZHHWUDSV [ 6/6 WHQFK PP H
JUDPH EHODVWLQJ PD[LPDDO
, 60%$5H , NJ
. &RQWURO)RUFH . NJ
JUDPH JHZLFKW
, 6WHHOIRUFH 3UR 6/6 %BH|QFK* NJ
. 6WHHOIRUFH 3UR 6/6 %BHQFK* NJ
6WHHOIRUFH 3UR [ /6, %2HQFK NJ
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9RHGLQJ
, 60$5H DFWLIRBFH , 9DF +] $
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(89HUNODULQJ YDQ RYHUHHQVWHPPLQJ LQ EL$

+LHUELM YHUNODUHQ ZLM GDW KHW DUWLNHO GDW KLHURQGHU ZRUGW EF
ULFKWOLMQHQ LQ KHW ELM]JRQGHU GH KLHURQGHU YHUPHOGH HQ GDW G
YHUYDDUGLJG

$UWLNHORPVFKULMYLBMHHOIRUFH 3UR %HQFK 6/6
6WHHOIRUFH 3UR [ %HQFK 6/6
$UWLNHOQXPPHU 6/6
6/6
+HW HHUVWH V\PERRO NV LIFM Q JRREXRBUM VLF %(0F\RL |F
60LGH % BYRF 5- % DWRF 60LGH 5- RI $
DFWL6ZLWFK 3UR OHPRU\
+HW WZHHGH V\PERRO NDR6ILMQsPDEB® BW &RQWURO)RUYFH
+HW GHUGH V\PERRO NDQQ JLMQ DPQG HW
+HW YLHUGH V\PERRO NDQQ JLMQ (8 1/ '( '. 86 *% :(|O &+ D¢
ORGHOUHHNYV 6SLQGOH /LIW 6\VWHP
%UHHGWH PP PP
+RRJWH [ 6/6 %HQFK PP PP
'LHSWH PP
THFKQLVFKH VSHFLILIBDWAHMNP WUDSV (OHNWURPRWRULYFK
ODWHULDDO 6WDDO SODVWLF HQ DOXPLQLXP
OD[ IUDPHEHODVWLQJ NJ
*HOGHQGHLBKWOLMQHQ
(OHNWURPDJQHWLVFKH FRPSDWLELOLWHLW (&
/IDDJVSDQQLQJVULFKWOLMQ (& YDQDI LV GLW QXPPHU (8

*HKDUPRQLVHHWBHKQ@LVFKH QRUP HQ EDVLVQRUP
6WHHOIRUFH 3UR %HQFK 6/6 PHW 6PDUW

(& )&& 3DUW  6XESDUW %8/ $6 1=6
,&(6
6WHHOIRUFH 3UR [ %HQFK 6/6 PHW 6PDUW
$6 1=6 )&& 3DUW  6XESDUW %8/
,&(6
6WHHOIRUFH 3UR %HQFK 6/6 6WHHOIRUFH 3UR [ %HQFK 6/6 PHW §)
(& )&& 3DUW  6XESDUW %8/
,&(6

+HW DUWLNHO YROGRHW DDQ GH YROJHQGH QFRPUHRMHNOWEH Y YHNWHILNIHL MQ RP KHW
6WHHOIRUFH 3UR %HQFK 6/6 PHW 6PDUW

(1 (1 (1 (1 (1
(1 (1 (1

6WHHOIRUFH 3UR [ %HQFK 6/6 PHW 6PDUW

(1 (1 (1 (1 (1 (1
6WHHOIRUFH 3UR %HQFK 6/6 6WHHOIRUFH 3UR [ %HQFK 6/6 PHW &)
(1 (1 (1 (1 (1 (1

$FWLIRUFH ,QWHUQDWLRQDO %9
+HW 6WHHQODQG
BURGXFHQW /$ %XQVFKRIWDHNQHQEXUJ ,PSRUWHXU GLVWULEXWHXU

1LHGHUODQGH




(89HUNODULQJ YDQ RYHUHHQVWHPPLQJ LQ EL‘!HEI!EH:B

+LHUELM YHUNODUHQ ZLM GDW KHW DUWLNHO GDW KLHURQGHU ZRUGW EF
ULFKWOLMQHQ LQ KHW ELM]JRQGHU GH KLHURQGHU YHUPHOGH HQ GDW G
YHUYDDUGLJG

$UWLNHORPVFKULMYLBWHHOIRUFH 3UR %HQFK 6/6 (1
6WHHOIRUFH 3UR [ %HQFK 6/6 (1
SUWLNHOQXPPHU 6/6
6/6
+HW HHUVWH V\PERRO NOIYV LIFM Q JRRERBEW VLF %([DF\RL [F
60LGH % BYRF 5- %DVRF 60LGH 5- RI $
DFWL6ZLWFK 3UR OHPRU\
+HW WZHHGH V\PERRO NDR6ILMQsPDgBDBW &RQWURO)RUFH
+HW GHUGH V\PERRO NDQQ JLMQ DQG HW
+HW YLHUGH V\PERRO NDQQ ]JLMQ (8 1/ '( '. 86 *% :(|O< &+ DI
ORGHOUHHNV 6SLQGOH /LIW 6\VWHP
%UHHGWH PP PP
+RRJWH [ 6/6 (1 %HQFK PP PP
"LHSWH PP
THFKQLVFKH VSHFLILBOWWALKRNP WUDSV (OHNWURPRW|RULVF
ODWHULDDO 6WDDO SODVWLF HQ|DIOXPLQ
OD[ IUDPHEHODVWLQJ NJ
*HOGHQGHLBKWOLMQHQ
(OHNWURPDJQHWLVFKH FRPSDWLELOLWHLW (&
/DDJVSDQQLQJVULFKWOLMQ (& YDQDI LV GLW QXPPHU (8

*HKDUPRQLVHHWBHKQ@LVFKH QRUP HQ EDVLVQRUP

6WHHOIRUFH 3UR %HQFK 6/6 (1 6WHHOIRUFH 3UR [ %HQFK 6/6 (1 PH
(& )&& 3DUW  6XESDUW %8/ $6 1=6
,&(6
6WHHOIRUFH 3UR %HQFK 6/6 (1 BWHHOIRUFH 3URHW &)[ %HQFK 6/6 (1
(& )&& 3DUW  6XESDUW %8/
,&(6

+HW DUWLNHO YROGRHW DDQ GH YROJHQGH QFRPUHRMHNOWEH Y YHNWHILNIHLMQ RP KHW
6WHHOIRUFH 3UR %HQFK 6/6 (1 PHW 6PDUW

(1 (1 (1 (1
(1 (1 (1 (1
BWHHOIRUFH 3UR [ %HQFK 6/6 (1 PHW 6PDUW
(1 (1 (1 (1 (1
(1 (1 (1
BWHHOIRUFH 3UR %HQFK 6/6 (1 BWHHOIRUFH 3URHW &)[ %HQFK 6/6 (1
(1 (1 (1 (1 (1 (1

$FWLIRUFH ,QWHUQDWLRQDO %9
+HW 6WHHQODQG
BURGXFHQW /¢ o, QVFKRIDINGHQEXUJ PSRUWHXU GLVWULEXWHXU

1LHGHUODQGH




