$XV GHU

OHGL]LQLVFKHQ 8QLYHUVLWIWVNOLQLN XQG 3
$EWHLOXQJ ,QQHUH OHGL]LQ 9,
6FKZHUSXQNW 3V\FKRVRPDWLVFKH OHGL]LQ XQ

SQWHUVXFKXQJ GHU $VVR]LDWLRQ GHV &207
3RO\PRUSKLVPXV PLW ,PSXOVLYLWIW EHL -
%LQJH (DEWLIQIXQJ

,QDXJIJXUDO 'LVVHUWDWLRQ

]XU (UODQJXQJ GHV 'RNWRUJUDGHV
GHU OHGL]LQ

GHU OHGL]JLQLVFKHQ )DNXOWIW
GHU (EHUKDUG .DUOV 8QLYHUVLWIW
]X 7ELQJHQ

YRUJHOHJW YRQ

2YHUNDPS .ULVWLQD (OLVDEHWK



'"HNDQ SURIHVVRU 'U % 3LFKOHU

YYHULFKWHUVWDWWHU ‘U . 6FKDJ
YYHULFKWHUVWDWWHU SURIHVVRU 'U $ %DWU

/DJ GHU "'LVSXWDWLRQ






, QKDOWVYHU]JHLFKQLV

$EN-U]JXQJVYHU]JHLFKQLV
$EELOGXQJVYHU]JHLFKQLV
7DEHOOHQYHU]JHLFKQLV
(LQOHLWXQJ
11 %LQJH (DWLQJ 6W|UXQJ
111 .OLQLVFKHV %LOG XQG .RPRUELGLWIWHQ
112 'LDJQRVHNULWHULHQ
113 9HUODXI| 7KHUDSLH XQG 3URJQRVH
114 DWLRORJLH XQG 5LVLNRIDNWRUHQ
12 ,P )RNXV ,PSXOVLYLWIW DOV SRWHBMQH Q@6 U 5LVLNR
121 3V\FKRORJLVFKH $VSHNWH
122 1HXURELRORJLVFKH XQG JHQHWLVFKH $VSHNWH
123 'RSDPLQHUJHV 6\WWHP XQG GLH &207
13 OHWKRGHQ ]XU 8QWHUVXFKXQJ YRQ ,PSXOVLYLWIW
14 )UDJHVWHOOXQJ GLHVHU $UEHLW
141 +\SRWKHVHQ
OHWKRGHQ
21 6WXGLHQGHVLJQ
22 (WKLNYRWXP
23 %HVFKUHLEXQJ GHU 6WLFKSUREH
24 'DWHQHUKHEXQJ
241 3V\FKRPHWULVFKH OHVVLQVWUXPHQWH
(DWLQJ 'LVRUGHU ([DPPLQDWLRQ
BWUXNWXULHUWHY NOLQLVFKHV ,QWHUYLHZ l+U "¢
%HFN '"HSUHVVLR@,'QYHQWRU\
%DUUDWW ,PSXOVHYRQHVV 6FDOH
242 $QWLVDNNDGHQ 7DVN
243 (\H 7TUDENLQJ
244 '1$ ,VRODWLRQ DXV (‘7% %OXW
245 *HQRW\SLVLHUXQJ GHV &207 9DO OHW 3RO\PRU
25 6WDWLVWLVFKH $QDO\VH
(UJHEQLVVH
31 *HQRW\SLVLHUXQJ GHV &207 9DO OHW 3RO\PRUSI
32 =HQWUDOH 6WLFKSUREHQPHUNPDOH



33 (LQIOXVV GHV &207 *HQRW\SV DXI GLH /HQVWXQJ LP $Q

34 (LQIOXVV GHV &207 *HQRW\SV DXI GLH ,PSXOVLYLWIW I
SHUV|QOLFKNHLWVPHUNPDO

35 (LQIOXVV GHV &207 *HQRW\SV DXI GHQ %0,
36 (LQIOXVV GHV &207 *HQRW\SV DXI GLH (VVVW|UXQJVSD
37 (LQIOXVV GHV &207 *HQRW\SV DXI GLH '"HSUHVVLYLWIW

38 .RUUHODWLYH =XVDPPHQKIQJH JZLVFKHQGSHP &207 *HC
,PSXOVLYLWIW %0, (VVVW|UXQJVSDWKRWWRILH VRZLH "HSL

'LVNXVVLRQ

41 'HU &207 *HQRW\S VFKHLQW NHLQHQ (LQD@¥XVV DXI GLH
,PSXOVLYLWIW ]X KDEHQ

42 'HU &207 *HQRW\S VFKHLQW NHLQHQ (LYL\WMV\DOXI GLH
3HUV|QOLFKNHLWVPHUNPDO ]X KDEHQ

43 'HU &207 *HQRW\S VFKHLQW NHLQHQ (LQEMQ/V DXI| GHQ

44 'HU &207 *HQRW\S VFKHLQW NHLQHQ (LQIOXVV DXI GLH
(VVWW|UXQJVSDWKRORJLH ]X KDEHQ

45 'HU &207 *HQRW\S VFKHLQW NHLQHQ (LQYQWVYW DPXI GLH
KDEHQ

46 O|JOLFKH (LQIOXVVIDNWRUHQ DXI GLH LQNRQVLVWHQW
461 ,PSXOVLYLWIW XQG LKUH ]JDKOUHLFKIIDNWRMHQELRO
462 (LQIOXVV GHU OHVVYHUIDKUHQ
463 (LQIOXVV GHU 6WLFKSUREH

47 GB6WIUNHQ

48 /LPLWDWLRQHQ

49 .RQNOXVLRQ

410 =XN+QIWLJHV 6WXGLHQGHVLJIQ

411 )D]LW
=XVDPPHQIDVVXQJ
JLWHUDWXUYHU]JHLFKQLV
(UNOIUXQJ ]XP (LJHQDQWHLO GHU 'LVVHUWDWLRQVVFKUL
$QKDQJ

814 ODWHULDO

82 'DQNVDJIXQJ
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%XOLPLD QHUYRVD
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'RSDPLQWUDQVSRUWHU
'"HVR[\ULERQXFOHVR[DFLESRQXNOHLQVIXUH

'LDIQRVWLF DQG 6WDWLVWLFDO 0'DQI0QR VRN LOHEW D (
XQG 6WDWLVWLVFKHY 0DQXDO 3V\FKLVFKHU 6W|UXC

(DWLQJ 'LVRUGHU ([DPLQDWLRQ

(DWLQJ 'LVRUGHU 1RW 2W KHFEKW VR 61S B FASHHIG L] L H U
(VVVW|UXQJ

(WK\OHQHGLDPLQHW KWK\DMHEHN. DFPP DEWEHWUDHVV LIV
,QGH[ Rl &OLQLFDQWIHMHIDWMAVRQDOH .ODVVLILNDWLF

,PSXOVLYLWIWVEH]RJHQH 9H U KIBEO\N MQ RPRGR.OQL N D W
(VVDQIIOOHQ EHL 3DWIHQBWDORIQW

,QWHUSHUVRQHOOH 3V\FKRWKHUDSLH
.RIJQLWLYH 9HUKDOWHQVWKHUDSLH
OHDQOLWWHOZHUW
OHWKLRQLQ
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6XSHULRU 3HUIRUPLQJ 6RIWZDUH 6\VWHP

8QVSHFLILHG )HHGLQJ RU @EQVISGILILYRYB HUYWWHU
(VVVW]|UXQJ

9DOLQ

YDULDEOH QXPEHU WDQA®BRLDEBEHDWQ]DKO
TDQGHPZLHGHUKROXQJHQ

XQWUDQVODWHVUBQPMOPWLHUWH 5HJLRQ
=HQWUDOHYV 1HUYHQV\VWHP



SEELOGXQJVYHU]JHLFKQLV

$EE
$EE
$EE

IHXURQDOH *UXQGODJH GHU ,PSXOVLYLWIW
SUREDQG LQQHQIOXVV GHU *HVDPWVWLFKSUREH
6FKHPDWLVFKH 'DUVWHOR@Q X%G PR & L INNQIDHVOM. M RK H Q

QDKUXQJVEH]RJHQHQ $QWLVDNNDGHQ 7DVN

$EE
$EE
$EE
$EE
$EE
$EE
$EE

$OOHOLVFKH 'LVNULPLZUDWIRI XU $SIHVD ¥WAKD IS\ B Bl Q
(LQIOXVV GHV &207 *HQRWPS¥QDXU VEDINNIHEN@ XQ YN
(LQIOXVV GHV &207 *HQRWHS N PDXVRRHMH % ,6  *

(LQIOXVV GHV &207 *HQRW\SV DXI GHQ %0,

(LQIOXVV GHV &207 *HQRWWNVFRIUBHQ ('( *HVD
(LQIOXVV GHV &207 *HQRWRBMW BRUIBHQ %', *HVD
ORGHOO GHV =XVDPPHQKDQJW WHRKD BEKIW*KQBWRS XO VL)



7TDEHOOHQYHU]JHLFKQLYV

7DE 'LDJQRVHNULWHULHQ HLQHU % (6
7DE 3XWDWLYH DQ GHU (QWVEHNMKXIQILYWE *PEHOVLYLWI
7DE =XJUXQGHOLHJHQGH 6WRIGQMQVALUL WIHY LE]@ $XVV

7DE 9HUZHQGHWH %LOGHU XIG BIHDKRIGXQ GH LODIOMHQGHQ
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7DE $1&29% ]XU 8QWHUVXFKXQ & IZDH V* HIQR W XSAV BX IGGHQ %, 6
*HVDPWVFRUH

7DE $1&29% [XU 8QWHUVXFKXQMZ Y REK BIQWEHLY BRDAGHQRW\SH
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7DE $1&29% ]XU 8QWHUVXFKXQ & ZDH V* HIQR W XSAV BX IGGHH/Q %0,
7DE $1&29% [XU 8QWHUVXFKXQMZ Y REK BIQWGHLY BRDAGHQRW\SH
=XVDPPHQKDQJ PLW GHP %0, LQQHWUKDOE GHU %(6 *UXSS
7DE $1&29% ]XU 8QWHUVXFKXQ & IZDH V* HIQR W XSAV BX IGEHH/Q (' (
*HVDPWVFRUH

7DE $1&29% [XU 8QWHUVXFKXQMZ YREK BIQWGHLY BRDAGHQRW\SH
=XVDPPHQKDQJ PLW GHP ('( *HVDPWYFRUH XORHUKDOE GHU
7DE $1&29% ]XU 8QWHUVXFKXQ & IDH V* HIQR W XSAV BX IGGH/Q %',
*HVDPWVFRUH

7DE $1&29% [XU 8QWHUVXFKXQMZ YREK BIQWEHLY BRDAGHQRW\SH
=XVDPPHQKDQJ PLW GHP %', *HVDPAY6/ FRAWKX EOMHUKDOE GHU
7DE .RUUHODWLRQHQ .HQGD@DION7BR®FEW |3 VFE HXH G H

XQWHUVXFKWHQ 6WLFKSUREHQPHUNPDOHQ
/TDE S9HUEUDXFKVPDWHULDOLHQ *HUIWH XQG 6RIWZDUH






(LQOHLWXQJ

(LQOHLWXQJ

(VVWW|UXQJHQ VLQG JHNHQQJHLFKQHW GXHM KVR'D %U K B O WK
GHU .JUSHUZDKUQHKPXQJ XQG GHV 6HOB®W ZH UWSIHM ROV H ¥
DO 6FKPLGW HW DO %6\ WOLKRJI | QW HOUH HG 8 B UQ H BH
(LQVFKUIQNXQJ GHU /HEHQVTXDOLWIW VHRQGHIKH LRY QY AR
JROJHVFKIGHQ ELV KLQ ]X HLQHU HUK][K\WMWZHLRW VODO LWL
/JHEHQV]HLWSUIYDOHQ] I*U (VVVW|UXQJHBLLP =HEMLW PKXPXHQ

XQG EHL 0IQQHUQ *DOPLFKH HW DO
IDXW GHP DNVDXBBUWQF DQG 6WDWLVWLFDO @8R W RRQ@HQ
'60 $3$% JIKOHQ ]X GHQ VSH]LILVF KSH® YWY VDV QUKOYIRID

$1 GWKXOLPLD QMHALY RVPGHGORHH (BWIQIAQJ %(6 $WI\SLVF
JRUPHQ GHU $1 %1 RGHU % (6 ZHUGH Q¥%GDRIMNDK ¥ Q WIS b FALH PH G
JHHGLQJ RU (DWLQJ2BLVRUGKHWIVPPHQJIJHIDVVW ZRKLQJHJIHC
XQVSH]JLILVFKH (VVVW|UXQJHQ S&MWBHIUF LGLLHHG . PAVHHGIIRQL HR U
'LVRUGHKYV IDOOHQ /HW]JWHUH ZXUGHQDMWL®D 'DVEREK WD Q)
2WKHUZLVH 6SHF26LHBH]HLFKQHW 'LH /HEHQV]JHLWSUIYDC
VSH]LILVFKHQ (VVVW|UXQJHQ OLHJHQ I+XQ&LH $1 EMIQHU )

l+U GLH %1 EHL JUDXHQ XQG (6 BHQQHU )UDXGLAPH H%QC
0OIQQHU XQG I-U GLH ('126 EHL PUDPAHEP XDGPLFKH
HW DO )*U GLH UHODWLY QHXH HWHFOWIHHANHD Q@6) ('V

EHLGH *HVFKOHFKWHU ]XVDPPHQ HLQH /HBPHQV]HLWSUIYDOF
JROJOLFK VWHOOHQ (VVVW|UXQJHQ HOQGH WHOGLYH QaMKY ULRD J
VHOEVW VRQGHUQ DXFK I+U GDV *HVXQGEKWS M|V ZIHWAKP QG
(VVWWW|UXQJHQ $1 %1 XQG %(6 LVW GLH %(6 MHQH
/JHEHQV]HLWSUIYDOHQ] 'LHVH ZXUGH MHORFHKLBKH@WWIQGLS
'LDJQRVH HLQJHI*KUW QDFKGHP VLH (LP2®BOLHMOQRFK XQWHU
(V YHUGLFKWHQ VLFK GLH +LQZHLVH VGDVW | WLBHQHY WRWJIH
5LVLNRIDNWRU lU GLH % (6 GDUVWMBDDW G*IHHMD KW DO |
QHXURQDOHQ 3URJHVVH ZHOFKH DQ G MUEHWH/IMDH K WOV LYREQ
X D YRP GRSDPLQHUJHQ 6\WWHP EHHLQIOXVYW GH\OWHQ
5HIXODWLRQ LVW GDV (Q]\P &DWHFKRO RQOHRVOKNCHWIND \XIGIEIL
HW DO *HQHWLVFKH 9DULDWLR QWG DERHKW & HAQ MY HKE
DXl GLH (Q]\PIXQNWLRQ XQG GDPLW]BXDBEB® GRQJEGRRKRONW:
YJRUEHV HW DO ,Q GLHVHKHKUE KIQW N BDXOF K WL WHHW



(LQOHLWXQJ

XQG LQZLHIHUQ HLQ =XVDPPHQKDQJ ]ZLVFKB® W\SU\DF KIQHG
GHP $XVPD% DQ ,PSXOVLYLWIW EHL 3OWLHQW LQQHQ PLW %

11 %LQJH (DWLQJ 6W|UXQJ
111 .OLQLVFKHV %LOG XQG .RPRUELGLWIWHQ

'LH %(6 LVW FKDUDNWHULVLHUW GXUFK HLB&HUNHKRQ®KBER

.RQWUROOYHUOXVW ZREHL LP *HIJHQVDW] XL %1 \
NRPSHQVDWRULVFKHQ OD%QDKPHQ (UEUHFKRH® WH[QHMWLFY
HUJULIITHQ ZHUGHQ $3% . HVVOHUURWBONBUOXVW 'HHLMR!

VWHKW KLHUEHL LP =HQWUXP GHU YRQ % (6 DEHWIYR I IGIQH G
PDQJHOQGH .RQWUROOH VFKHLQW JVIEMH] REH @HQ VP \$ DEG WLLYILVW\
VHLQ *LHO HW DO E 'DV $OWHWHIMUZ(WWFKWARQLINY W I
-DKUHQ ZREHL )UDXHQ ]ZHL ELV GUML Q@® @ LR OKQQ HU E HX\GM
HW DO .HVVOHU HW DO U W6 KB ®& BH DIVXWPL AK QBH O |
DQKDOWHQGH VWDELOH (UNUDQNXQ-JID KILH D ® KJI DWW H B GWLRQ
.HVVOHU HW DO ZREHL DQBH UM WWOGHIUHH® YBRXQH
-DKUHQ DXVJHKHQ 3RSH -U HW DO
(LQ *UR%WHLO GHU SV\FKLVFKHQ %HODM@WQLQBHOLBW VV G
.RQWUROOYHUOXVW ZIKUHQG GHU (VIDFKREOBJIRHKBKH 6 FLK
(NHOJHI*KOH XQG RGHU 1LHGHUJHVFKOSBIHQKH LW LOINEK LV L
NJQOQHQ REMHNWLYH XQG VXEMHNWLYWHUWTKQLHGOK YRQB
2EMHNWLYH (VVDQIIOOH VLQG FKD U D RWHIM \J UHRGMW DEX b FVK K
OHQJH DXIJHQRPPHQHU 1DKUXQJ ZREHI(VEBIQ IHDIOXH RN O/FKIEQH-
PLWWOHUH 1DKUXQJVPHQJHQ ]X VLFK JHDRPWPH QVZHUGHQ
IOLH%HQ MHGRFK QXU GLH REMH™MWLYHQ (VVDQIIOOH PLW H
=XGHP EHULFKWHQ %HWURIIHQH KIXILJUXRQWROQHIHOPK%QJ
(VVDQIIOOHQ RGHU GHP SHUPDQHQWHQ (VV+EQ UN GiH QU
OIQJHUHQ =HLWUDXP RKQH GDEHL KD VWKV YAKOLI~K HQ Q &HRX@Ft
HW DO OLWFKHOO HW DO V *UD]LEEGEN W H BK§ HAL K& G GE H
UXQG ]ZHL 'ULWWHO GHU 3DWLHQMMLRQHQ PLW %(6 +HULVF
1IHEHQ GHQ (VVDQIIOOHQ HQWVWHKH Q\ FZKLLWF K B HY%\HROFDDAWLXAF
DXV GHP KIXILJ HUK|KWHQ .|[USHUJHZUVRWII @D aDKBINVIOW Gl
%HWURIITHQHQ XQWHUQHKPHQ LQ GHUU3R®HO RMHP HLU WY H G



(LQOHLWXQJ

]JZLVFKHQ GHQ (SLVRGHQ PLW (VVDQIIOPHW %/(®GONVLIBDW
+ *EHUJHZLFKWLJ RGHU DGLS|WWDWOW|BXQYRQHQ VRIQQ
+XGVRQ HW DO HVVOHU HWWAOVHULXP: LAK WL BVWBHM R
$GLSRVLWDARGYWDDBHWUIWRQGH[ZHOFKHU DOV GHU 4XRWLHQW Y
LQ .LORJUDPP XQG GHU .|[USHUJU|%H L@ LHIMHUGW X PDEXD
IROJHQGH (LQWHLOXQJ B8QWHUJHZLFKMRUPDW®UHZLFKM.
%0, + NJ P hEHUJHZLFKW %0, + $GLBRVLWDYV
%0, ! NJP
P ZHLWHUHQ 9HUODX| VWHOOW HLH H FKZIHIRMIWDBWH ZH®B|
+ NJP,, %0, + NJIOR ,,, %0,! HMNDPHWHLOW ZLUG
5LVLNRIDNWRU I*U PHWDEROLVFKH (URUDQNWQYHRQ ZI.H P U
+\SHUWRQLH RGHU HLQ 6FKODIDSQRHV\QGWVRP KW b W- DIOD Q
'DU*EHU KLQDXV OHLGHQ GHU 3D W LH@WM WL QX @GP LW W ¢
XQWHU J]ZHL RGHU PHKU SV\FKLVFKHQ .RPRUEHGVYW/HW HW DX
'DEHL KDQGHOW HV VLFK ]X UXQKQ [XXP $RB VDA MWK Y
BW|UXQJIHQ ]X XP ,PSXOVNRQW UROOF¥XNEUWQIHPLYYEUR X
RGHU DEKIQJLIJNHLW bKQOLFK ZLH EHILHG KoH WU KIQQWQ
*HZLFKW XQG GHU )LIJXU HLQH <EHUK|KW® E WMTHXIXWIQ JK
EHL]XPHVVHQ ORQG HW DO “H PXVQHSID VWK IR O REILLHH (W
$Q]DKO XQG 6WIUNH GHU SV\FKLVFKHQ .RMRU EEGHWQMH G D
$XVPD% GHU hEHUEHZHUWXQJ XQG GDRUWG DB PKHGWIR V HHLE@GHH
VHLQ ORQG HW DO

112 'LDIJQRVHNULWHULHQ

2EZRKO GLH %(6 GLH KIXILJVWH VSH]LILVEKHHUOMWWV W | U XAV
HLIHQVWIQGLJH 'LDJQRVH LQ GDV '60 DXIIJKOQHR@E VAL H$BB
'60 ,9 OHGLJOLFK DOV )RUVFKXQJVGLDJQRWGH EH)Y GHRG6EDXI

(QGH JeOWLIJHQ GHXWYV FIKHH ) RV V&XALIQ G AY OV N/ IHWD VRIY  +
>, &' @ ZLUG VLH QDFK ZLH YRMRQQWEHKY (YWHNRIXMHIH Q
JHI-KUW 'LOOLQJ HW DO 'HU VHOWLGHPR&' -D:@RDU

l+KUW GLH %(6 HUVWPDOV DOV HLIJHQVWIQ@GLIJZREBILQRIVH
'LDIQRVHNULWHULHQ GHXWOLFK ZHQLWIMHU VWUHQJ JHIDVVW
,P =XJH GHU .ODVVLILNDWLRQ DOV HBIHQY¥XYWGQGERIHHLQDJR
IHXHUXQJHQ JHIJHQ*EHU GHP 9RUJIQJHU '6 G R9OHDLXQN H & UHDLFQXF



(LQOHLWXQJ

GHU 'LDJQRVHNULWHULHQ LP '60 GDVV G UWKNVERQYURDOL
(VVDQIDOO SUR :RFKH *EHU HLQHQ =HLWWUDXW I LYR®H G URX
'DKLQJHJHQ ZDUHQ QDFK '60 ,9 GXUFKVFKQUWWWQIL PO H L33
‘RFKH *EHU HLQHQ =HLWUDXP YRQ VHORY H REDW HQWIR U LG/LFH

(LQH ZHLWHUH 1HXHUXQJ GHV '60 JHIHQ -HHUW BHOCX BD |9
XQWHUVFKLHGOLFKH 6FKZHUHJUDGH GHU %Q® HOIRFEH HLQ
PRGHUDW YLHU ELV VLHEHQ (VVDQIIOOHV-RF®&H O O KRHKIH I
XQG H[WUHP +« (VVDQIIOOH :RFKH

7TDE 'LDIQRVHNULWHULHQ HLQHU % (6
1DFK GHXWVFKHU )DVVXQJ GHV '60 J)DONDL :LWWFKHQ

$ LHGHUNHKUHQGH (SLVRGHQ YRQ (VVDQIIOOHQ LQ GHQHQ
OHKU JHJHVVHQ ZLUG DOV OHQVFKHQ JMZIKRPLRBK Q G HLVQUBPX P
XQWHU IKQOLFKHQ IBPWWQQGHQ JHJHVVHQ K
(LQ *HI+KO GHV .RQWUROOYHUOXVWHV KHUUVFKW

% (VVDQIIOOH WUHWHQ PLW PIOQJEBGWB@HGKBIQVEHYEPVRBUNRDOH DXI
'"HXWOLFK VFKQHOOHUHV (VVHQ DOV QRUPDO

(VVHQ ELV ]X HLQHP XQDQJHQHKPHQ 9|OOHJHI+KO

9LHO (VVHQ RKQH KXQJULJ ]JX VHLQ

$XV 6FKDP DOOHLQH HVVHQ

(NHOJHI*KOH 1LHGHUJHVFKOID KO® KD RAKRELHH B FK/XOQJIEO O

IO T mo

& 'HXWOLFKHU /HLGHQVGUXFN ZHJHQ GHU (VVDQIIOOH

(VVDQIIOOH WUHWHQ GXUFKVFIDPLEWRHBKVOLBIGHE W G\ GHQP=HLWU
ORQDWHQ DXI

( $XI GLH (VVDQIIOOH IROJHQ QLAFHKWW WGHHOR I% QU KKDOODIWRULVFKH O
XQG GLH (VVDQIIOOH WUHWHQ QGFHKUV%IPDHHUOD X! HLQHU $1

113 9HUODXI 7KHUDSLH XQG 3URJQRVH

'LH 6WXGLHQODJH ]XP XQEHKDQGHOWBQJ IBHWO®DW L \G H H U% Q6
.RKRUWHQ VLQG DXFK DXIJUXQG GHWELDJQR\DH R K IMWVHRILG Q
JXW YHUJOHLFKEDU XQG GLH 'DWHR [MLQIEQGHWKRIZ H\W VDHOU R J
GDVV QDFK HLQHMR O ORKURFK GHU 3DWLHQW LQQHQ GLH
%(6 HUI*OOHQ XQG QXU NHLQH (VVVW&HLYGIV G'IDNHIRQH
ZLHVHQ LQ HLQHU 6WXGLH YRQ )DQUHPX U HBOMDRZQXS QDFI
QRFK GHU 6WLFKSUREH HLQH % (6 VHHLR X1 (VVVW|UXQJ



(LQOHLWXQJ

'LH %HKDQGOXQJ GHU % (6 EHUXKW YRUWUWZRBKHRP/EHING KR
GLH NRIJQLWLYH 9HUKDOWHQVWKHUPDKQAH.9Y\PKRW KH H DLV
GLH VWIUNVWH (YLGHQ] IU 7TKHUDSLBBUIROJH+ EQERUMQH W

+LOEHUW HW DO $N W OHHN WHVFW BMEKR Y&RH DIOH
'%7 VWDUNH (YLGHQ] I*U HLQH :LUNVDPWHA( EHHGGHW %D
D , P -DRBPBWRZ 88LQHU 6WLFKSUREH YRQ \

YHUKDOWHQVWKHUDSHXWLVFK EHKNBQGOHGW X GG WZHIQ W L\Y
(VWWW|UXQJVGLDJQRVH )JLFKWHU HW DO JHQHGXX®GGLEH
VW|UXQJV*EHUJUHLIHQGHQ DOOJHPHLQHQVWNEREKR SDHBGKR OF

JLFKWHU HW DO (LQH DPEXODP@WHHBMFIRRPWKHVLS
%HKDQGOXQJVHUIROJH KHUYRUJXEULQJHQ Z6F5 ZDDFAKQ LF
DPEXODQWHU .97 GHU 6WLFKSUREH XE@BKRO@GKOWRAQ

3DWLHQW LQQHQ PLW %(6 RKQH (VVVW]|UXQJV GIOIIMRYLHQ JV
JLHOHQ GLH SV\FKRWKHUDSHXWLVFRXQ KBHYHDKHHDL @ 1M OBQ
(VVDQIIOOH DEHU QLFKW DX| HLQH 5HGURIML R\ GINW DEZLF
9RFNV HW DO 'D OHW]WHUHVWPHRGRNOWDRQJILEMWH ZH
3DWLHQW LQQHQ PLW % (6 VLFK LQ %$RK\DIQAEIOK @ & KEZHIWHAELHHQ
VRPDWLVFKH )ROJHHUNUDQNXQJHQ QDFK G/ALH KJIQHKHQ N
%HKDQGOXQJVVWUDWHJILHQ NULWLVFK JSHWH K-V K Q 8 XF K WH
DXFK HLQH *HZLFKWVUHGXNWLRQ LPE@®HPHQWLHWUHY O =7
9DQFDPSIRUW HW DO IDXW /LQDUGBRQ/WLHUHQGH!
7KHUDSLHIRUPHQ DX%HUGHP QXU EHLPEDV % (6 GKU 3B ML\
ZHVKDOE HLQ JUR%HU %HGDUI DQ GH UH\W WG F I OBHMWHHONH L

1HEHQ GHU 3V\FKRWKHUDSLH JLEW HV SKQNVUW PN ROWR J EHRIOH
%HKDQGOXQJ ZHOFKH ELVKHU XQWHUWEgEKKB GG DRKKH V(H IUH R
DXIZHLVHQ ORQWHOHRQH HW DO L H ONLZHHU E/HH L $IOR\PLFGHHS &
GHU ]ZHLWHQ *HQHUDWLRQ $QWLNR®@YX®WILYPXODLHW 7RG L
ILVGH[DPIHWDPLQ ]XP (LQVDW] ZHOFKBXHL®HQ $RRVKW LG H
(VWDQIIOOH KDEHQ MHGRFK NDXP GLH (VENMWLQKXDIVSN QF
%URZQOH\ HW DO JLVGH[DPIHWDPIQ ZILYR® GBN VD @3
UHJXOLHUHQG LQ GDV 'RSDPLQ XQG HRVVGWHPQ B DQ QDHHLX W
GDPLW GLH ,PSXOVLYLWIW EHHLQ8®X\DOW H V®/]LELHAK B H GQXU
]XU %HKDQGOXQJ GHU % (6 ]XJHODVVHIOD )'$  *XHUWIGIMLMRWY I
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DO *HQHUHOO VLQG $QWLGHSUHW/LYPIJXN®QG /LW
IHEHQZLUNXQJHQ ZHQLJHU DN]JHSWLHQWH @ FKIOM L9 (6Q MEHHGLF
EHVVHU DE DOV 30DFHERV ZREHL ELVXKEWHYMX NG ] ZHIUVE
ORQWHOHRQH HW DO
'LH 3URJQRVH GHU % (6 ZLUG LP 9HUJOHLEXH]X D GIHRRIPE HEL
JLFKWHU HW DO 1D]JDU HW DOIUGHQ FKHQRQRNK K
.UDQNKHLWVYHUOIXIH YRQ -DKUHQ XQGUPHKW DEHUL
(QWVFKHLGHQG I+U GHQ /DQJ]HLW Y4 UBHPX I$ X\FKBI%Q B/H K
(VVWWW|UXQJVSV\FKRSDWKRORJLH DXFK GLH WWKRIXRJIIVH EJKU.

VHLQ )LFKWHU HW DO *ULOR HW DGXGHP ZDORW MLG K
VFKQHOOHV $QVSUHFKHQ DXI| GLH DIQH LS YHSR\DLXW LDYX B X K |
DO 1D]DU HW DO 9D0O0O :DGH

114 DWLRORJLH XQG 5LVLNRIDNWRUHQ

*HQHUHOO LVW GLH 'DWHQODJH ]XJHbWQ R OR/J Y A KGH @ % (\ HEG.P
PXOWLIDNWRULHOOH 3DWKRJHQHVH QXQU X QGH R\R ] DHDIH X
ELRORJLVFKH )DNWRUHQ EHWHLOLJW VLQG H6WWQHL P BLORR
SVIFKRVR]LDOHQ G5LVLNRIDNWRUHQ I.U SV\FRLVEKB (UN
EHVWLPPWH 3HUV|QOLFKNHLWV]+JH HLQV F K @MLEGHWQ/G H
'HSUHVVLYLWIW RGHU OLVVEUDXFKVHUIDKAUXQWHADRQ QD HWE R
+LOEHUW HW DO (VVVW|UXQJIY\XIHYHIUVFKHLELWVQ N
l*U GLH YHUVFKLHGHQHQ (VVVW|UXQJH® VR¥IRH YD X Q O \W6G®
MHZHLOV IKQOLFKH 5LVLNRIDNWR UG® %16 LIOBH)QP 2R R HQ QN DH
5LVLNRIDNWRUHQ DXIZHLVHQ )DMUBXWUROHW DO 6W U L HIHIEE
% XOLN +LHUEHL VFKHLQHQ VSH]JLHOGOHRH % (¢
6XEVWDQ]PLVVEUDXFK hEHUHUQIKUXQJHEHGHUZ)BRWOLE B
.LQGKHLW 5LVLNRIDNWRUHQ I+U GLH (QONZ@ N PXLQUE XU Q HHW
+LOEHUW HW DO
$OV DXVO|VHQGH XQG DXIUHFKWH UK D O WHH GH 6 SIH PKLVE KHR
DOOHP 6RUJHQ XP *HZLFKW XQG )LIXWVRGBLH GHUFWLEH
(VVDQIIOOH DEJHPLOGHUW ZHUGHQ N|OmMUV)P D QRQQH WLDOW D
6 WLFH $EHU DXFK GLH DOOJHJH @ MIQVGILIH DIV IH QF DU
JUR%HU OHQJHQ DQ KRFKNDORULVFKHU 1DKWXOQIJ GMWDJFH
6\PSWRPDWLN EHL OXQVFK +HUSHUW] EHL 9 @] X INXRPP W
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HLQH %HHLQWUIFKWLIXQJ H[HNXWLYBDV)XQWWERBH®XZDVN
+DQGOXQJVYHUKDOWHQ VRQGHUQ DWHK GIHH LBSGBVWR Q WY
DO .LWWHO HW DO 6R @ JOHT W N XG\LLHY HLLD VEENWQALNRXQ
|+ KUHQ GDVV EHORKQXQJVRULHQWLHUWH UGHWDV FKMECXDLIY¥
9HUKDOWHQ YHUVWIUNW DXIWULWW XQGHBIUBREQNP @ [\QHGV W,
LQVIJHVDPW GDV $XIWUHWHQ YRQ (VVIDWIIMMDHQ E H JCEXHQWLR
VSLHOHQ ZDKUVFKHLQOLFK 'HILILWH RQV GHLW LIVRND NRWRUU
EHGHXWHQGH 5ROOH $OGDR HW DOGL HW/%IMUQR?Z 6YD
*UXQGVIW]OLFK OHJHQ HUVWH 6W XELQHIQ @ LGAL H DPH DR XD XQQ
GDVV GHU (QWVWHKXQJ HLQHU % (6 ]XDRMDW R UH Q ] XIHIXIQVE HV G |
%XOLN HW DO OLWFKHOO HWODGIHQGH @HGHR FOZNHW
$VVR]LDWLRQVVWXGLH VROO KHOIHQ GHKHEOXMINPPRIQKD QG
OLNURELRP XQG EHKDYLRUDOHQ $VSHNBNVOR]XHQH WGVHDH KHHIOX
XQG GDV 7KHUDSLHDQVSUHFKHQ EHL GHUJ%Q6 | XQN Q®IHEGH \
%XOLN HW DO

‘HLWHUH ELRORJLVFKH 5LVLNRIDNWROMQHIL*WHGHEH % J 61 2 LFQXC
.LQGHV XQG -XJHQGDOWHU )DLUEXWQDEW DO DEH U+ LDXXE
9HUIQGHUXQJHQ LP GRSDPLQHUJHQ X QWG RB\WRNIGH Q& DIPEWR Y
HW DO .HVVOHU HW DO QD VW I 16KV ¥ B U HIRG HHLXI @ O
GRSDPLQHUJHQ %HORKQXQJVV\VWHP EHIH 3RV R QWDLMHQ K Q
NRIJQLWLYH .RQWUROOH GDKLQJHKHGE IBHHL\DU BIXYMM QW G
1IDKUXQJ HQWVWHKW %HUULGJH 7D &N URKHOQA.BG KHNR Q QW F
3DWLHQW LQQHQ PLW %(6 HLQH HUK|KWHV\$WWPYLWIRV

RUELWRIURQWDOHQ .RUWH[ JHJHQ « BHHVUNHIOIHN Z R Q &/ ® OORIKJ

DO =XVIW]OLFK VFKHLQW EHLQYRQHH L@KLE 24N & REHMN RR)!
GRUVRODWHUDOHQ SUIIURQWDOHQ .RDWRGEWHLM)\WOIFKWL.
HW DO (LQ P|JOLFKHU (LQIOXVWXIGGIVHRIL\R K & BIQQGNV M/

% (6 NRQQWH YRQ &DPEULGJH HW DOHU VHQMNMWHJIGL BHDEHQ
—2SLRLGUH]HSWRUDQWDJRQLVWHQ REDH $HNWOXBEKGWOP H® UHF
ZDV LQ HLQHU YHUULQJHUWHQ ORWLY DXV IR ® KK RF KNKPRIWGL
UHVXOWLHUWH

'HU KLHU EHUHLWYVY DQJHNOXQJHQH SRIMHQ\WALHIOWOM [5LYWI
*HJHQVWDQG GLHVHU $UEHLW XQGXAIWISUGD KKK UL E HRPK H QM
GLVNXWLHUW V
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1.2 P )RNXV ,PSXOVLYLWIW DOV SRWHRMQH G@&H U 5LVLNRID
1.21 3V\FKRORJLVFKH $VSHNWH

,PSXOVLYLWIW VSLHOW EHL YHUVFKLHGWFHKQDVWVLVERKGE
SDWKRORJLHQ HLQH SROOH EHLVSLHOVZHLWY GHHLLWG

+\SHUDNWLYLWIWV\QGURP $'+6 6 XFKW XQGH $EKIQ
SHUV|QOLFKNHLWVVW|UXQJ 6XL]JLGDOLWRWDREBWUDQO/VVW|U
'‘RXIJKHUW\ HW DO (UVFKH HWODO D :LEAKDD QHOM\DHW

(LQ =XVDPPHQKDQJ ]JZLVFKHQ JHVWOIVEHVR® G H,BIS XEHL
9HUDUEHLWXQJ YRQ 1DKUXQJVUHL]H@ %@GNEHYWDRW@L¥NIDI
LQ GHQ YHUJDQJHQHQ -DKUHQ LPPHW G®HXW O LEK 18 B KKDH UHD\X \

E 6FKLHQOH HW DO
,PSXOVLYLWIW DOV 3HUV|QOLFKNHLWUYHHDOHWF KROW WL 0 NW
.RPSRQHQWHQ YLHO GLVNXWLHUW ZHYGOGR H\WZMHO /R[WRED!
HW DO 'DV ORGHOO YRQ 'DZH /RWW,RG X0V L YEHW MK D
PXOWLGLPHQVLRQDOHYV 3HUV|QOLFKNHLVM\WKSRVWN R B SR QA H
EHVWHKW *HVWHLJHUWH %HORK Q XW@QJIWV W @ QMADLYH W O XK
EHL YHUULQJHUWHU LQKLELWRULVFKHRKQRQ WUWRHOM. E LFOALQ\
3DWLHQW LQQHQ PLW % (6 DOV DXVO|VIEEG®HUODNWRAIRKLQH
GLH YHUPLQGHUWH LQKLELWRULVFKIHGHRQWDRGOHIKYHHX
(VVDQIDOOV I*KUW XQG GLHVHQ VRPLW @GLEH.REHYVMHUME Q
DXIUHFKW HUKIOW 'DYLV 'DZH IR[WRQ D 6FKI
1IHXURELRORJLVFKHY .RUUHODW EHLGWUW. RFERQ 8 YWHRY RSk
RUELWRIURQWDOH .RUWH[ XQG DVVR]LLHU®GM DBURHKD GBHH U %
GRUVRODWHUDOH SUIITURQWDOHORUWHY HIL@K LYED &/RG LY FHKW

&DUQHOO HW DO 6FKLHQOH HW DO
IDXW DNWXHOOHQ V\VWHPDWLVFKHQ hEHUVERMWDVHDW WIONH O
OD[ZHOO HW DO :DOWPDQQ HWKOMODGLS|VH LOH@V FRH Q

%(6 DOV DXFK VROFKH RKQH % (6 HLQH HWIKY K WRIK %® D-RIKH®MX @
YHUULQJHUWH LQKLELWRULVFKH .RQHW GRIO HP XCON L] ¥ HW WA
3DWLHQW LQQHQ PLW %(6 GHXWOLFK WWHWNHBWDXYFKS 3D
3DWLHQW LQQHQ PLW %(6 HEHQVR VHQVRKKO® 24(6 D&ELS|
1DKUXQJVUHL]H UHDJLHUHQ 6LH NRPPHZHBHOWODLGK NKFKQW
XQG VSRQWDQHU QDFK XQG VLQGLHVRIQ HX VWW S.SHQH DD 1H
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XQNRQWUROOLHUWHQ (VVDQIDOO P+QIGHWQ 6EHKD VMM KOHIQ HL
BWXGLHQ ZHOFKH NHLQHQ 8QWHUVFKLWGRGOIN JZQKIEKH
*EHUJHZLFKWLJHQ DGLS|VHQ 3DWLKEQWVMNOIMWHHO PEWY XRE RW |
HW DO :X HW DO 1L F KW V'GHRVAWRMLOR @& H U HWK GL
DXV GDVV GLH %(6 HLQH VSH]LHOOH )W DR VISHNHUODROE GH
GLH PLW HLQHU JHVWHLJHUWHQ QPISWOD/QZYLWI® HLQKHUJHK
IHXHUH SV\FKRWKHUDSHXWLVFKH 7KHUBSLNSOYLWDHO B3]
,PSXOVLYLWIW LQ GDV %HKDQGOXQJVNRQEHSW NRRBH® (6
YHUVFKLHGHQVWH $QVIW]H EDVLHUHQG D XID3BV \H K&R\PKSHKWADHEU
DVVLVWLHUWHP NRJQLWLYHP 7UDLQLQDWGRIQ WBXQYNDWQL
HW DO E 7\WINLHZLF] 1ZDIRU QG &R \NR Q YLXFLKHNWNH 6 FX
DO LQ HLQHU UDQGRPLVLHUDW ER® W]bi ROFOR GIBAIRIQOGVEGX
HLQH LPSXOVLYLWIWVEH]RJHQH *UX®3HQQQWE UF HWY Wb R
DPEXODQWHQ 6HWWLQJ ,038/6 ,P *HJHQWDXP ]BUH.RQ
([SHULPHQWDOJUXSSH DQ GHU ,038/6 %HKIXHGOXNESS W® L
ZIFKHQWOLFKH 6HOEVWEHREDFKWXQJVSN®&WRNR O OtH Ll &HJ V
*UXSSHQ UHGX]LHUWHQ LQ GHQ OHW]WHQVYHHW UIREKH @G LC
$Q]DKO LKUHU (VVDQIIOOH QDFK GUHL ORQDWHB® ZLH
([SHULPHQWDOJUXSSH HLQH 9HUULQJHUXQH GHGX]VNVDWH
GHSUHVVLYH 6\PSWRPDWLN DX| (LQH®WOLJQRQQWEBWE BHG®N
EHLGHQ *UXSSHQ EHREDFKWHW ZHUGHQ 6FKDJ HW DO
'DV 7KHUDSLHNRQ]HSW ,PSXOV( I+U «PHWJIHEBERIOW LB N VBH XN
GLVLQKLELHUWHP (VVYHUKDOWHQ GBQXBMM W (6L QN RIPLEA Y |
(OHPHQWH GHU NODVVLVFKHQ .97 GH U RZL B8 HIH G WBLNYMSH/DD X
XQG &RPPLWPHQW 7KHUDSLH PLW HL®WR SQ®RIIXWIMWPSH]LI
7UDLQLQJ GHU ,QKLELWLRQVNRQWUROOBMRQIUMKYROBWRZ X
SURILWLHUWH HLQH 6XEJUXSSH DXM BDWWHORQE,Q@OKQVRLW
XQG 3UREDQG LQQHQ GLH ,PSXOV( YROHQVIQBLIWBRU Fi
VLIQLILNDQW JU|%HUH *SHZL FKW\UHXG X NFW D@
(LQ ZHLWHUHU QHXHU $QVDW} LR UHW(BRESHEQARDQ YRGBDKPHQ
YRQ (VVVW|UXQJHQ LVW GLH 1XW]X@WQRRKWoXQYBVY YHHW B O
*D\ HW DO gQFH HW DO D D[HIWFDIOW DO 6FKDJ HW
9DQ GHQ (\QGH HW DO + IGHHWE HQ KZALALGV B U UV 6 K\ D
LP GRUVRODWHUDOHQ SUIITURQW D ORI *@ M MFHKV ILIL/R\F 1\ \/ P\X
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WUDQVFUDQLDO GLUHPFW RX6U WHAQLW XVONIHRXWD D@ LIRIQQ HU 6 W X C
GD]X HLQH $XIJDEH ]XU B6WHLJHUXQJ GH® )NRRIFQ LALLM
QDKUXQJVEH]RJHQHQ $QWLVDNNDGHQ 7DVNV &XHE KIHI KU W
GLH LQKLELWRULVFKH .RQWUROOH ZQKQUHR BLG/H¥% (6VMHRYKE K
(UVWH 'DWHQ GLHVHU 3LORWVWXGLHWHA(6H O | IO ¥ K HBWDINHLLN/G!
GLHVHU .RPELQDWLRQ YRQ W'&6 XQGH NSRURILWLVYHB QRQW[UR

'DIJHJHQ ZHLVHQ ZHLWHUH YRUOIXKLIH @PVIMWGLH G &
NHLQHQ ]XVIW]JOLFKHQ (LQIOXVV DXI GHQOLFKDL®HQJIV
 QKLELWLRQVNRQWUROOH KDW GHU QGIX $PK\MIH BKNNDKS HID K
MHGRFK VFKRQ @QFH HW DO DQJ(GQHMVMNQ G KHW\D B L% B DN
HUIRUGHUW GDKHU ZHLWHUI-KUHQG K @WXOGLBQ PU R/EBIQEHUC

122 1HXURELRORJLVFKH XQG JHQHWLVFKH $VSHNWH

$NWXHOOH ORGHOOH JHKHQ GDYRQ DX\RPGSDWYHG HEF KP®X\ON,
$EE PLW %HWHLOLJXQJ GHV PHGLDRGWDEBDG MRHUQWAY
UHJXODWRULVFEKHY 6\WVWHP GHP1XHQWX\D OHRBDX®\H®RE/M X P
YHQWUDOHQ WHJPHQWDOHQ $UHDO %HORBQXQIDMHYWIHPH
.RQGLWLRQLHUXQJ ]XJUXQGH OLHJW .R]JDN HW DO

Dopamin

Serotonin

Kortex

Amygdala"&

Ventrales

l avef?'ve_ tegmentales
Konditionierung Areal

$EE 1HXURQDOH *UXQGODJH GHU ,PSXOVLYLWIW

%HWHLOLJW VLQG GDV .RQWURO QU BE WOMMHOL RRWWH[W KD . P% B ORK Q X Q
1FO DFFXPEHHQWUDOHQ 6WULDWXP XQG Y HQRZALMOG IQHWSHP) PG DQOVID OZHHD B K F
l+U DYHUVLYH .RQGLWLRQLHUXQJ HH (6 D\QWMHZARH WIGRIPFPKX Q. IVJWH U HI® G U D
VWLPXOLHUHQGHQ 1HXURWUDQVPGWR KW PREDRBH® UHRX\W RWRIL GV P LW W H
RUDQJH ORGLILJLHUW QDFK .R]JDN HW DO
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'DV YHQWUDOH WHJPHQWDOH $UHDO UMD HLHUHA D MV o IOIR!
SNWLYLWIW XQG EHGLQJW PLW VHLQHOQHIGRS DPH QWW I\
JUHLVHW]XQJ YRQ 1RSDMIFFXFPEBEQVOHW]WHQGOLFK ]XU :DK
HLQHV *O+FNVJHI*KOV I+KUW 'DKOVWU]|PW HX[®H X UR Q+H ZAH-Q
YRP 1IHXURWUDQVPLWWH U J DRI R P K QVRVEHUN\ERXASH MDALVBL Y LH U
ZHUGHQ XQGO/RPFFXRBNWQWHQWUDOH WHIJPHQWDOH $UHDO S
GDV YHQWUDOH WHJPHQWDOH $UHDIG EHRFFHBEBQUNWHU $1
]XU ORGXODWLRQ YRQ /HUQSURJHVVHQUIXFRHRMRDWH|[ EHLW
GLH *$%$HUJHQ2BSURIQGUH]HSWRUHQ EHVLW]HQ NPHQHQ 2!
5HIHSWRUHQ DEHU DXFK $ONRKRO 1LNRWVYBD RGKILE LAHRRY
 QWHUQHXURQH KHPPHQ XQG VYRGOLWFG XREHWLNNW | WHIUPY W |
.RRE 3HFLxD  %HUULGJH ' LWHRJHVVH "UAKNHLQH
PD%JHEOLFK LQ GLH (QWVWHKXQJ YQQREXFIKHINW WQ &R ¥HEKI® J'D
5RLVHU $XFK LP =XVDPPHQKDQJ PLW GHG %R6/ WX GL$G
GDVV HV VLFK XP IKQOLFKH OHFKDQLVPHQKDIGHS HB D 6\ BDKQWH
*HDUKDUGW HW DO +HEHEWD QBRHEHBLQQ BREWL G
'DWHQODJH KLHU QRFK QLFKW HLQGHXWLJ LVW

1HEHQ GHP GRSDPLQHUJHQ XQG *$%$HUJHQ 6\WWHP \
+\GUR[\WU\SWDPLQ +7 DOV GULW\WKW LLHX 5RO Q& FLHXW |
6FKDOWNUHLY GHU ,PSXOVLYLWIW 6HHU@VWGRQLPHG 1B QIHHX LXF
GRUVDOHQ 5DSKH .HUQHQ XQG S U RMIUPLOHU M XP HIQ WDIXD HG B U
1FO DFFXPGHKWWP\JGDOD XQG GHQ SUIIURQWIXPH Q .RUWH|
'DOOH\ HW DO +D\HV *UHHQVHKRQ@JLH U W6 +HEHUNRKU\DF K
5HIHSWRUHQ HQWZHGHU GLUHNW RGHU P|U OGLIFH HBIZAH LYWL D;
KHPPHQGHU *$%$HUJHU ,QWHUQHXURQH DOWH®OQHIH®VSL
GRSDPLQHUJHQ 6\WWHPV 2DGHYV (L QH ODVQV R B LIDWQ QBLHFUKRY
EHL GHU (QWVWHKXQJ YRQ ,PSXOVLYEWLW'HSRBEBGHLRD HQ
BFKODIVW|UXQJHQ XQG 6XL]LGDOLWIWDIOHH HBRRLWHKHLGHQ
,Q GHQ YHUJDQJHQHQ -DKUHQ ZXU GLHQ W L KXH DV HD XIF R H5 D® HG
*HQ ZHOFKH LP 9HUGDFKW VWHKHQ  HALSHIV L {YLLQN DX V V|
=XVDPPHQKDQJ PLW YHUVFKLHGHQHQ (UNUDQNXQJHQ ]X KD
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7DE 3XWDWLYH DQ GHU (QWWWHEHKWGILYRIVHP SHQMLYLWI
'DUJHVWHOOW VLQG GDV *HQ GDV XBRWURGXWRWZLEHZP |YELBKHHYZHLVH
3DWKRORJLHQ

IHEHQ ,PSXOVLYLWIW
*HQ *HQSURGXNW )X PN IOLLR H SHIHUHQ]HQ
$VVR]LDWLRQ PLW
%R]JRUJPHKU HW DO

2:75 *HQ 2[\WRFLQUH]HSWRU (VVVW|UXQJIHQ
*LHO HW DO E
%R]JRUJPHKU HW DO
6/& $ BHURWRQLQWUDQVSRUWHU +HQQLJ HW DO

'RSDPLQWUDQVSRUWHU

6/& $ ‘$7 U

+HQQLJ HW DO

$GKIVLRQ * 3URWHLOQ

*

$GIUO *HQ e ceHoWHU 5HERSWRU / ORUWLPHU HW DO
%UDLQ GHULYHG QHX R

%'1) *HQ > Q %XLPLPG\%%L%G/ 3DV\N HW DO

IDFWRU

'5'" $1.. *HQ 'RSDPLQ 6HURWR
XQG +75 $ *HQUH]HSWRUJHQH gbgRKRODEKIQJLJNHLW /[HDP\ HW DO

&DWHFKRO 2 Y D LQKLELW&DB\EgggR D
OHWK\OWUDQVIHUDRMHWUROOH '

HW DO

&207 *HQ XHU HW DO

'LH DNWXHOO ODXIHQGH JHQRPZHLW 4 5@ YR ]| (DWLERD VW
QLWL DYOHZHLWHUHQ $XIVFKOXVV sEHU GIOH BR B ONR @NUWY
DQ GHU $XVSUIJXQJ HLQHU % (6 EHWHROLJW VHLQ N|QQWHQ
'LH &207 VWHKW LP =HQWUXP GLHVHU $KBHUWIQKYM PXQ N
,PSXOVLYLWIW ZHUGHQ LP IROJHQW HQ O DSLWH® V QIK

1.23 'RSDPLQHUJHV 6\VWHP XQG GLH &207

$XI PROHNXODUHU (EHQH ZLUG ,PSXOVRFNL@HWJIR D %SN\N BWHLP
EHHLQIOXVVW 'DOOH\ 5RLVHU D2HFOKF K @ VG G 1B UbHEHXUD B
GHV (VVYHUKDOWHQV LQYROYLHUW 'RSDPBQOJHK|OWHWX G\
.DWHFKRODPLQHQ ZLUG YRU DOOHP LUQQEHQ S§BI|YN@MSIDLO.
IHUYHQV\WWHP =16 DXVJHKHQG YRQ GHU V8PV QHRUWX X & \L
GDPLW HLQH 9RUVWXIH YRQ 1RUDG URD)D GIMD) DXAG $GUHQD
3RVWV\QDSVHQ EHVLW]HQ 1+Ql YHUVFKLHGH®H 'BIBPLQU
XQWHUVFKLHGOLFKH 'RSDPLQZLUNXQJHQ Y HLHP AW QEHOQI YR
'RSDPLQ D®QG ''" *UXSSH EHZLUNW HLQ H[JLWDWRULVFKH
SRWHQWLDO XQG GDGXUFK HLQH 6WNPERDMDREBGHQNBHHOH Q@
SHJHSWRUHQ " *UXSSH ]X HLQHP LQKLELWRULVFKBQLOSRVW
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XQG GDPLW ]X HLQHP KHPPHQGHQ (I WNMP Q¥ JGILVD PIW UsHEHHC
VWLPXOLHUHQGH :LUNXQJ GHV 'RSDPLQV

(LQH VXIILILHQWH .RQWUROOH GHU ,KR®XOWHYYWWMWXWY G
DXVJHZRJHQHV 9HUKIOWQLY GHU 1HXURWUBQUBIUW®YHOLQ
$GUHQDOLQ XQG BHURWRQLQ LP =16 YRUQPQVPHDBE® UG MUQ (
%LRV\QWKHVH XQG GHP $EEDX GLHVHU XPXHRQH VEKPHOW
IHLQJOLHGULJH 5HJXODWLRQ GHU GHXIWRWHLQ WP RW\R QDG
NRIJQLWLYHQ )XQNWLRQHQ ]X HUP|JOLFKHQ 6DYLW] HW DO
(LQ ZLFKWLJHV (Q]\P ]XU 5HJXODWLRRUGHVO'RS DLPL OV E URIH
.RUWH[ LVW GLH &207 7XQEULGJH HWGDB O0HWK\QHOPKHI C
'RSDPLQ GDI*U VRUJW GDVV HV GHP SEEDXD®RJIHI«KUW QQ U

/HVFK 'LH &207 NRPPW LQ XQWHUYEKLGEBOLAEHQ *BH
1LHUH GHQ (U\WKURJ\WHQ XQG GHP *HKUJHQHYRIVOLR{BQR
6 &207 $PLQRVIXUHQ XQG HLQH OIQJHUPM ®%H RRODQVWI

$PLQRVIXUHQ XQWHUVFKLHGHQ ZHUGHWZLHRREMNE GRH*
PHPEUDQVWIQGLJH &207 H[SULPLHUW ZLUG EHW GH® HRULR/HF &
LVW IKQOLFK MHGRFK EHVLW]W GLH OGHE20 %207 —0 -HIJHC
HLQHQ QLHGWLAHWH®QU GDV B6XEVWUDW 'RSDPLQ XQG GD
6XEVWUDWDIILQLWIW /RWWD HW DO
(LQ ZHLW YHUEUHLWHWHU IXQNWLRQD GHWH BROQGHRU SKQV B X
&KURPRVRP T LVW GLH 9DOLQ OHWRKGRQLQ 6XE&MNOIZTW X W |
9D O OHW 3RO\PRUSKLVPXV >UV @ :HLEKWKLQBERXMO
5D\PRQG +LHUEHL EHVLW]W GLH &RVLMLR@DOLQ HIDJ
KIKHUH $NWLYLWIW DOV GLH 9DULD®WKUPKWGDWWNRBW®YL
'RSDPLQOHYHO LP )DOOH GHU OHWH®DDDDQWH HUKYKEWH UKW W
DXl HLQHU YHUIQGHUWHQ B6XEVWUDWXIILQL@HW HUKQIG\M L
7KHUPRODELOLWIW GHU OHW 9DULDQWH
(VJLEW HUVWH +LQZHLVH GDUDXI| GDVV WLFROG PR U207V PIXG
XQG GHVVHQ (LQIOXVV DXI| GDV 'RSD® VQVIHW IFO DXQ/G LDUN VG L &

HW DO 'RQRIU\ HW DO J)ROMERQY HW DO *XUYI
5RVVHOO .DVSDUEDXHU HW DO 6FOHOLOIR\ "H GIR]XH DV HD
DO $OOHUGLQJV ILQGHQ VLAKOL QHGHQ VLW BUDBKMK $ XWX

GDU*EHU ZHOFKH *HQRW\SHQ XQG IGDHP IHW K (XIWPHD E WL YH-WQ WH
,PSXOVLYLWIW QDFK VLFK JLHKHQ %HLOBUHOWZBOVH EHMF



(LQOHLWXQJ

3DWLHQW LQQHQ PLW ORUEXV 3DUNLQVRBL QD VW VOHN BHOWD
EHKDYLRUDOH ,PSXOVLYLWIW JHJHQ 8H H LOHD $ OFHHIDV RRPIR J\
JHVXQGH HUZDFKVHQH OHW $0OOHO 7UIJHUWOQHEHYHGRH
(QWVFKHLGXQJVILQGXQJ VRZLH GHUORJQQW] UMQD,® SX OV LK
GHU PLWWHOV %,6 HUIDVVWHQ QL FKNL SR DH) I8 RSJHDQ H,\F SIX
'DKLQJHJHQ EHREDFKWHWHQ %% R® M W UKHKWHHV, PSOXOV LY
9DO $OO0OHO KRPRJ\JRWHQ DONRKRODEKIQJUXHQHMMBORBAEQ
KRPR]\JRWHQ 'LH QLHGULJVWH ,PBKOYD®LOMW KHW HWR P J
,QGLYLGXHQ ZRUDXV VLFK HLQ 8 I|[UPBXHK EXWRPPH\Y KDXQJ +
EHVFKUHLEHQ HLQHQ 8 I|[UPLJHQ =XVDPPHQK®B\®J XQGVFKEF
,PSXOVLYLWIW GHU MHGRFK DXFK GHQ LWQI®OXYEH]GHKW
=XVDPPHQJHQRPPHQ ZHLVW GLH DNWXHOO®HDWHR OB®LUHHE
=XVDPPHQKDQJ JZLVFKHQ &207 *HQRW\S GRGQ ,mXXONLYQHY
PXOWLIDNWRULHOOH *HQHVH KLQ HLQUEXVVVEKWRYHQ M
*HVFKOHFKW GLH 6WLFKSUREHQDXV ZD&OWXRLZQH HLINH H[FS®I ¢
VSLHOHQ
%H]*JOLFK HLQHU $VVR]JLDWLRQ YRQ (VVVW|UXQUHW XQG
3RO\PRUSKLVPXV JLEW HV ELVODQJ QW @M QHLIPIH 6 MQNRGIVDL
'DWHQODJH DXIZHLVHQ %UDQG\VW D ® O 'RQROWCHWBQ L
*HUYDVLQL HW DO *HUYDVLQHWH\®OD O / DDHWM K G +
OHWDDQDO\WVHQ YRQ %UDQG\V HW DODO X QEEH &\R 8 B\ QNW
=XVDPPHQKDQJ ]ZLVFKHQ GHP &207 9DO V RE@® SRO\PRU:
'RQRIU\ HW DO EHREDFKWHWH® @ HLL QH W B O O H B UK KIW
'DKUVFKHLQOLFKNHLW 6\PSWRPH HLQHU %HWXDIMHLIJHQ $X
JHLJWHQ HLQHQ P|JOLFKHQ =XVDPPHQKD®D |ZLVFHWH® GHP
3RO\PRUSKLVPXV XQG %1 'DJHJHQ NRQQVRID GLGWRQLDBWI
NHLQHQ (LQIOXVV GHV &207 9DO XH W5 BR O%PLR U S
EHVWIWLJIJHQ
%LVODQJ JLEW HV QXU ]ZHL 6WXGLSQREHW]DKODWLM HHSQD
(LQIOXVV GHV &207 9DO OHW 3RO\PRQSKLFPWWEBQH 3 DA
XQWHUVXFKW KDEHQ *HUYDVLQL HW D@ GHU EHHKLUNNW Q OH
BWXGLH YRQ *HUYDVLQL HW DO FKHOQ G®ML QWK EHHLQZ A |
Q NHLQH .RUUHODWLRQHQ JZLVFKHQ GMPREBKLYPRV
XQG GLYHUVHQ SV\FKRSDWKRORJLVFKHQ 6\PSMHRIPHQ



(LQOHLWXQJ

=ZDQJKDIWLIJNHLW HWF 'DJHJHQ ZHHRKW H3L HDOBLORWV\WXG |
DX| HLQHQ P|JOLFKHQ =XVDPPHQKDQJ GHV\RRWSEBEDOP XV
PLW ,PSXOVLYLWIW EHL 3DWLHQW UQBW H P LU YW KHLL@ Z'H P\C
GDVV OHW $0O0HO KRPR]J\JRWH ,QGLYLBXX®@VLYLWIWHIDXHZH L
$XIJUXQG GHU VHKU JHULQJHQ 6WLFKS UNRHEG R B KROL WL DRSU & L
]X LQWHUSUHWLHUHQ

+LHUDQ DQNQ+SIHQG VROO LQ GLHVHU $OQEMDWLHQQHLQQ
KLQVLFKWOLFK LKUHV &207 *HQRW\SV XQ@® KGHYHE&2BJIJOLE
9DO OHW 3RO\PRUSKLVPXV PLW GHU ZRSGOIDLY XWIW
HLQGHXWLJHUH $XVVDJHQ GDU<EHU WUHIIHQ ]X N|QQHQ

1.3 OHWKRGHQ ]XU 8QWHUVXFKXQJ YRQ ,PSXOVLYLWIW

.ODVVLVFKHUZHLVH HUIROJW GLH SV\FKRPHWUWWKHEHUI
BHOEVWDXVNXQIWVIUDJHE|JHQ GLH BXJ1HXQCGHU 6 XEMHH! \
QLFKW XQXPVWULWWHQ VLQG 6KDOMD) KK UXQ HZ%DQE B |
,PSXOVLYHQHPVWEWBIOH , 6 OHXOH HW DO D 6WDQIRUG
XQG BUBHQF\ /DFN RI 3UHPHGLWDWLRQ /DFN.R®Q 3GHHNHYHU L
8336 ,PSXOVLYH %HKDYLRU 6FDOH :KLWHVLGH /\QDP
6HLW HLQLJHQ -DKUHQ ZHUGHQ ]XQHKPHQUG (BEMHNXQUYEH!
EHKDYLRUDOHQ ,PSXOVLYLWIW HLQJHY\MW MW 3 DOUDVOGALMAKH \F
EHLVSLHOVZHRVHR GROWN RGHBWRISHELIRWN EHL GHQHQ G
UREDQG LQQHQ HLQHQ 7DVWHQIRIXR N GHQNRERIHQ DHOL\Q H V
XQWHUGU*FNHQ PsVVHQ *RPH] HW DO /JRIDQ
(LQH ZHLWHUH JIQJLJH OHWKRGH ZHMFXHQDNFKHLY GHQJW
ZXUGH LVW GHU $QWLVDNNDGH Q\RDMN E RLARPEQ DDGH.\R ® W L
+XWWRQ (WWLQJHU + L HW BHLQ M R OFHOLH)Q . GH K ] 3IDQV G
HLQHV &RPSXWHUELOGVFKLUPV IL[LHUHQ SKHG IHV GILLONFK HRL
UHFKWY 2EMHNWH 'LH $XIJDEH EHVWHK® GIDH LGH PP PEMHI
HQWJHJHQJHVHW]WH 5LFKWXQJ ]X VFKDXHQ YHU ZHRG HWH
$QWLVDNNDGHQ 7DVN ZXUGHQ LP *HJHQV DW L QXU HN Q DIVR/K
JHRPHWULVFKHQ )RUPHQ VRQGHUQ %LOGHKYQBYWLWKRFIXC
SUIVHQWLHUW XP JHJLHOW GLH QDX X XDWVEH PR/XFEH QP S XD
' IKUHQG GHU JHVDPWHQ $XIJDEH ZXXGHHXQ GIHIU %!
3DWLHQW LQQHQ PR ANUQDMMW UDFNURJIJOLFKW PLW KRKHU ]
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$XIO|VXQJ HLQH REMHNWLYH GLUHNWXFNRQ@IHNRILGKWLLYGIY
PRWLYDWLRQDOHU 3URJHVVH XQG GDPYWRPGRQHEGWH®H
%HORKQXQJVVHQVLWLYLWIW XQG HQWKRELW R U L/'XRKHH. W @DV0OU R
$XIJHQEHZHIXQJHQ VHW]HQ VLFK DXV GUHLG6DRNDREHHOQ W H
JLIDWLRQHQ XQG $XJHQIROJHEHZHJXQQ HXQ H6 DINRY B @ Q VEEHK\DR-
$XJHQEHZHJIXQJHQ GLH Q|WLJ VLQG XPLGHR 8R1HPBEOOXN
DE]XVXFKHQ XQG GHQ %OLFN ]XQIFKVW)NBQGHRYEBU5LFKW
.ULVWMDQVVRQ P $QVFKOXVV ZLKWIGQE HAY Ph O DN LLF DHHL
PLQLPDOH 6DNNDGHQ DXIWUHWHQ X®WIDY XREM WFWDLA %W H
NJQQHQ +HQGHUVRQ .RZOHU HOWFIK EHAHIG Q G HV 2
YHUIROJW ZHUGHQ XP HLQH RSWLPOBHVEAKD JXVN|QDOHQQ J. |

/XQD HW DO (\H FWDWHRIOYEHQ GLHVH .RPSRQHQWHQ k
YHUVFKLHGHQHU )UDJHVWHOOXQJHQ ZLH[BDINRDFIED X B W HQ
+HQGHUVRQ IXQD HW DO V,W  BI0UNGEL WOSNHN DISGIQ
%OLFNULFKWXQJ GHU 6DNNDGHQ HUIDVVW DX& JB Lt UMHQ
6DNNDGHQ HUKREHQ G K ZHQQ G D VWSNHDHEHNWL BIFKHY HIK @ X
GDYRQ ZHJ |]X EOLFNHQ 'LHV JLOW DXOW @K% ElLW LKIQH N KQ
3DWLHQW LQQHQ PLW % (6 PDFKHQ KIUHRWEHIU RS Q) HKDW Ws D
YHUULQJHUWH ,QKLELWLRQVNRQWEHBROOH VSULFKW 6FKDJ F
'LH )IKLINHLW ]XU .RQWUROOH YRQ $XXQWEHHIAHIKIGHGIQL IZ
)DNWRUHQ ZLH .RQWUDVW +HOOLJNHLWXQIE YD GHPHEXW B &
3DWLHQW LQQHQ RGHU DXFK VFKZHUZLHJHDHEH @LSVIFRLDW
6FKL]JIRSKUHQLH EHHLQIOXVVW +XWWRQ (WL GWHDO .Q
BWLFH HW DO ZHVKDOE GLHVH )DQWRUEQZ LEHEHEGH®
$XVZDKO GHU 3UREDQG LQQHQ EHUSFNVLFKWGILWYVEH B GHKL
DQJHZDQGWH PHWKRGLVFKH 9RUJHKHQ (WRZIZWDBNHQJN HU
3DUDGLJPHQ ZHUGHQ LQ .DSLWHO JHQDXHU HUOIXWHUYV

14 )UDJHVWHOOXQJ GLHVHU $UEHLW

(VVVW|UXQJHQ VLQG ZHLW YHUEUHLW BW OLHP G *%i (\6H IODW FI
KRKH 3UIYDOHQ] LQ GHU 1RUPDOEHY|OOWVUWEEXQJ HLQHU U
ZHUGHQ GLYHUVH VR]JLRNXOWXUHOOHVFXWH FXWR GR Y S\WRAK KV VR
XQG 5LVLNRIDNWRUHQ DQJHQRPPH® HGIBWIKR JGHLQH ¥ ¥ OMLIQ IX
NJQQHQ V +LHU]X JIKOHQ EHLVSLIQOVEKNWH VEW]Y N PF
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VFKODQNHYV 6FK|QKHLWVLGHDO $GLSRVIOMIHMW LBUREGGKRHW
GHU (PRWLRQVUHJXODWLRQ DEHU IDNFKP SIXQWLM UW | KWZHL URSS
DOV HLQ PXOWLGLPHQVLRQDOHV .RQJHIMW) ¥HHQWWB QIGH@V
%HORKQXQJVVHQVLWLYLWIW XQG ]XPQ RQEBHNURDL VHAKIHH . R
]XJUXQGH OLHJHQ V
1IHXURELRORJLVFKHY .RUUHODW EHLGWUW. RFERQ 8 WWHRY RSk
RUELWRIURQWDOH .RUWH[ %HORKQXQJVVOHNHPUIINRD \VDXG
.RUWH[ LQKLELWRULVFKH .RQWUROOH RPPXHINDWVYRQ GF
EHWHLOLJWHQ JHUHEUDOHQ $UHD QHX QBW $YHEHI G I \WRLHRY
DOOHP GDV GRSDPLQHUJH 6\VWHP U H ORPAXQN N DMOLHR QJ HZILE
MHGRFK QXU JHZIKUOHLVWHW VROD QYH HULW HEX \I ¥ K KIRMNHOQ,
DXVJHZRJHQ XQG RSWLPDO JHVWHXHUWS5HYMODWLRQ Gt
IHXURWUDQVPLWWHUVSLHJHO VLQG ]DKINVMARBKID LI YARHO YX
$NWXHOO VLQG HLQLJH lU GLHVH 5HEXODWRWH QZ HMRFSKHH U
PROHNXODUHU (EHQH GLH ,PSXOVLYLWIW EHHHQ]®RXNKNEQ
EHLVSLHOVZHLVH GDV &207 *HQ GDV |+UQGIH E\DHV MRIGRLOI U
ZHOFKH GXUFK OHWK\OLHUXQJ GHQ 1HXUSFEVEDXQ ME kMUNH U
Vv '"HU ZHLW YHUEUHLWHWH &207 RDWP XV |+ KOUHW [XRIDL P
HUKIKWHQ (Q]\PDNWLYLWIW XQG GDPIXWYRRQQHPS IYRILUP H KL
UHVXOWLHUHQGH ,PEDODQFH LP GRSDPLQMUIKQZE UWNKDR H/Q
DXl GDV $XVPD% GHU ,PSXOVLYLWIW ]X KDEHQ

$NWXHOO OLHJHQ QXU ZHQLJH 6WX®LHOQNRUV GLHHQ BWQV
)DNWRUHQ DXI GLH $XVSUIJXQJ YRQ (VV\D\&|BHQQU\HSU HIF K§H-OIX
=XVDPPHQKIQJH YRQ ,PSXOVLYLWIW XQ & QGHHU Vo{B KMP Ko
Vv 7LHIHUJHKHQGH (LQEOLFNH LQQGLHHEDQQMNM
3DWKRSK\VLRORJLH GHU % (6 N|QQWHQ MHMGRFKH R WQ RHIXH QL
7KHUDSLHVWUDWHJILHQ GLHVHU ZHLW YAKU EXIGIXW HWHKH Q G
WKHUDSLHUEDUHQ (VVVW|UXQJ ]X HQWZLF NHEMNQW YUY SBLH
HUJDE HUVWH +LQZHLVH GDUDXI GDVV DEBWHSDPHW %RP RQ\J|
PHKU 6FKZLHULIJNHLWHQ LP %HUHLFK GBIRLW IGLHEWL WR 80V WIR
KDEHQ DOV 9DO $0O0OHO WUDJHQGH 3DWIDHQWZLFRWQJR L WQ
DGLS|VH 3HUVRQHQ RKQH %(6 /HHKU HWUDOHULQJHQ$X
BWLFKSUREHQJU|%H $GLS|VH 3DWLHGW HGQMQ QW %Q& HD
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%(6 Q QRUPDOJHZLFKWLJH JHV XKQEEH (R G WH\RHD QUHIH EQ L
MHGRFK HLQHQ GHVNULSWLYHQ &KDUDNWHU

8P GLHVHQ P|JOLFKHQ =XVDPPHQKDQJ HHHWHBXH KHQLE | % LD
$UEHLW HLQH JU|%HUH 6WLFKSUREHQ]PKW %H6EXQEK Y U
.RQWUROOJUXSSH EHVWHKHQG DXV QR MDD BHREIKWA 1M H
XQWHUVXFKW (V ZXUGH HLQH .RQWUR ORPVXSZHKO®OM VN B
LQ GHU *UXSSH GHU 3DWLHQW L Q Q HLF RWW \06 FHNFLIDX IK @ B U KL
+LHUEHL ODJ GHU )RNXV YRU DOOHFR: DX 06 MUS$Q®H B WWDHD\DI X
HLQHU DXVJHSUIJWHUHQ ,PSXOVLYLWIWHUHYBOKHWGHKWLXEK
3HUVRQHQ PLW XQG RKQH %(6 JLEW 'DULEHOXXVYQBXV
XQWHUVFKLHGOLFKHQ &207 *HQRW\SHQ DXFKZLB ®&HIXJ |
(VVWWW|UXQJVSDWKRORJLH XQG GDV 0D®QD®\MBHHWVLYLWIW
$XI1JUXQG GHV DQJHQRPPHQHQ VWDUNHQ (LQIOBYWMHV G
GRSDPLQHUJH 6LJQDOWUDQVGXNWLRQ H{@QWRQHHY ZHLEOL
BWLFKSUREH JHZIKOW %OXWSUREHQ GIHAKWORER QGH\Q @ Q7
9D O OHW 3RO\PRUSKLVPXV JHQRW\SSNQHOYWO 9DHD /WH
OHW OHW YV 9DO OHW ZXUGHQ PLW G DWW LQYCLKAU XWQLI R ESIQMR L1 M D Ik
7DVN XQG GHP $XVPD% GHU ,PSXOVLYLWIW DOVVRZWLH QOL
GHP %0, GHU (VVVW|UXQJVSDWKRORJLH (WYHXQGYGWPWSX¥N'P
LQ %H]JLHKXQJ JHVHW]W XQG GHUHQ (LQIOXVV DQDO\VLHUW

141 +\SRWKHVHOQ

$XIJUXQG GHU REHQ GDUJHVWHOOWHQ BALKHURDH® QGH.
+DXSWK\SRWKHVHQ LQ %H]XJ DXI GLH ,QKLELWLRQVNRQWUF
L BUREDQGLQQHQ PLW HLQHU %(6 ]JHLJHQ LP $0Q
JHULQJHUH ,QKLELWLRQVNRQWUR O OHHVON\ I UIRIEDW ¢
ZLUG EHHLQIOXVVW YRP &207 *HQRW\S
LL 'DEHL ]JHLJHQ OHW $OOHO KRPR]J\JRWH 3HUVR!
,QKLELWLRQVNRQWUROOH DOV G LHWLHY LUM® $ ZHIHX
DXIZHLVHQ
LLL =ZLVFKHQ GHP OHW $0O0HO XQGHGHW VQRKEHWQ
QHJDWLYHU =XVDPPHQKDQJ G K XPVRHOKRDYNKOH!
JHPDFKW ZHUGHQ GHVWR HKHU KDQGHRQWRNVH VL FK
3HUVRQHOQ
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'HV :HLWHUHQ ZHUGHQ IROJHQGH ]| @ HHSISRIWDMWLYH +\SRW

LY

YL

YLL

BUREDQGLQQHQ PLW HLQHU %(6 [HWZJHHD RWOS K|K
EHHLQIOXVVWH ,PSXOVLYLWIW DOV 3HWOGR@QHARNH
RKQH % (6 'DEHL ]JHLJHQ GLH OHW $OOHOQKRPRI]\JI
KIKHUH ,PSXOVLYLWIW DOV MHQH OGLBXPZQIGHVWH
=ZLVFKHQ GHP OHW $0O0HO XQG GHU ,RY¥XWVYYHIUWI
=XVDPPHQKDQJ G K OHW $OOHO KRPR]J\URWH 3H!
KIKHUH ,PSXOVLYLWIW

BUREDQGLQQHQ PLW HLQHU % (6 JHAUH OHIPIRMHG K |K
EHHLQIOXVVWHQ %0, DOV 3UREDQGLQQHQRWQH %
$O0OHO KRPR]\JRWHQ 3HUVRQHQ HLQHQ K|KHUHQ
PLQGHVWHQV HLQ 9DO $0O0OHO DXIZHLX®G GHPVFKFL
%0, JHLJW VLFK HLQ SRVLWLYHU =XVDPRH@KORQJ G
3HUVRQHQ JHLJHQ HLQHQ K|KHUHQ %0,

SUREDQGLQQHQ PLW HLQHU % (6 |MRPHQ2BLQH DX
*HQRW\S EHHLQIOXVVWH (VVVW|UXQJVSDRMKRORJILF
%(6 'DEHL ]JHLJHQ GLH OHW $OOHO KRPR]J\JRWH
DXVJHSUIJWHUH (VVVW|UXQJVSDWKRORULH. @ ®D M H
$OOHO DXIZHLVHQ =ZLVFKHQ GHP OHW KRORJILKQG
JHLJW VLFK HLQ SRVLWLYHU =XVDPPHQBERWH G K
3HUVRQHQ JHLJHQ HLQH DXVJHSUIJWHUH (VVVW|UXZC

SUREDQGLQQHQ PLW HLQHU % (6 JHLIHQRMBH JU
EHHLQIOXVVWH '"HSUHVVLYLWIW DOV JHREDQ GLGIQH
OHW $OO0OHO KRPRJ\JRWHQ 3HUVRQHQ HLQBHIU|%HU
GLH PLQGHVWHQV HLQ 9DO $OOHO DX H X\DHQG HDL V
'HSUHVVLYLWIW JHLJW VLFK HLQ SRR/ LWHWHSO ©KDOD
KRPR]\JRWH 3HUVRQHQ JHLJHQ HLQH JU|%HUH 'HSU



OHWKRGHQ

OHWKRGHQ
21 6 WXGLHQGHVLJIQ

(V KDQGHOW VLFK EHL GLHVHU $UEHLWXXP8 R WHU YotFRKBEGFIK B
(LQIOXVVHV GHV &207 9DO OHW 3RO\PRUQKL\WLPXV D>
$QWLVDNNDGHQ 7DVN XQG ZHLWHUH PLW+GHU]X (XDBWHRHLIC
HLQIDNWRHWHEEBERQWXEWMHEIQWWLW GHBXYONY R UBMRIHQWVDW]

DQ )HKOHUQ LQ GHU HPVS\HQOLYDNNDGHQ 7DVN EHKDYLRUI

Vv DOV DEKIQJLJH 9DULDEOH YHURPBRGCGVIWLW]X BRDF
SHUV|QOLFKNHLWVPHUNPDO %,6 % 0, (DYWNMNWIW |'UXRUGHD

((DPLODWMLR®RGHU '"HSUH¥WNENLWBSVMHVVLRQ%»QYBQWRHLWHU
DEKIQJLJH 9DULDEOHQ HLQJIJHMHBBEWW "HKUH)DENW.RJZHLIDFK
EHVWHKHQG DXV HLQHU *UXSSH PLW % (6 *UXB®RIVBG KS BV HU
$',3 XQG QRUPDOJHZLFKWLJHU JHVXQGHUBUREDI) CGW(@ 1*
Vv 'DEHL JLQJ GHU &207 *HQRW\SDD/OH OCUWAALBMMOOHWH .R
YVODO OHW LQ GDV ORGHOO PLW HLQZXX®HZB8HWHURQOEKSIN]
&207 *HQRW\SV DXI REHQ JHQDQQWH DBEKIMAEJKBHID YW (BEO |
*UXSSH LQ HLQHP HIEMHWRMRY VEHEWMH@OWRLW GUHL )DNWRI
9DbO0 9DO YV OHW OHW YV 9DO OHW ZHLWHU DQDO\VLHUW

22 (WKLNYRWXP

'LH LQ GLHVHU $UEHLW GXUFKJHI*KUWHNOMRRBLMVERQGEH
OHGL]LQLVFKHQ )DNXOWIW GHU (EHUKDUG Q.DIHIMH KPQLIWH
% 2

23 %YHVFKUHLEXQJ GHU 6WLFKSUREH

,Q GLHVHU $UEHLW ZXUGHQ GLH *UXSGHQ Mm% HLDOIVR%II
'LDJQRVH QDFK '60 XQG %(6 DOVR QRWPBIDUMRQFKQVR K |
%(6 'LDJQRVH KLQVLFKWOLFK LKUHV &207EHQRMASFDOGIG
,PSXOVLYLWIW $QWLVDNNDGHQ 7DVN XQG %6H ('(%0, (V
VRZLH '"HSUHVVLYLWIW %', YHUJOLFKHQ

)»U GLH (UIDVVXQJ GHU 'LDJQRVHQ VR HFKSWREHQ® HUHNML
ZXUGH UHWURVSHNWLY DXI| 'DWHQ DXV HBUKIUWKNDEJIH VIFK (
/JHHKU HW DO OD[ HW DO 6 BB D HWW O O E =XG
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ZXUGHQ %OXWSUREHQ GHU 3UREDQG LQQWQ5DKFNHQYGHWWH
$UEHLW GLH MHZHLOLJHQ *HQRW\SH @ HQS HWDLIPHH @W W DHOZ IKHD
7HLOQHKPHU LQQHQ KDWWHQ ]XYRU HRGM GXBW UPPHKDIPIRH A
'DWHQ XQG %OXWSUREHQ |+U )ROJHVWROEL 8@ GNHADWS U HK
(LQZLOOLJIXQJ ]XU 9HUZHQGXQJ YRQ HALBPD WHW\ D! W QNGO L
7 ELQJHQ JHJHEHQ 'LH JHQDQQWHQ WWKISWH QF K X3M AIQRIER.
GHV (VVYHUKDOWHQV LQ GHU .OLQLN ,QQRVRPDHVGLINLRQS,
3V\IFKRWKHUDSLH GHU 8QLYHUVLWIWVNOLQLN 7+ELQJHQ GX|
%DVLHUHQG DX GHQ MHZHLOLJHQ (LQ XQG J$DQDTFEWKQV
BWXGLHQ 7DE JDOWHQ LP 5DKPHQ GHHYHUWHMWEHI
(LQVFKOXVVNULWHULHQ :HLEOLFKHV *HWEXDHE®W GLWFK
9HUZHQGXQJ GHU 'DWHQ XQG %OXWSURBHNIDGHDRDDWN
GXUFKJHI-KUW XQG Y 8 H Z H U TWEDDRUNEL\@ B1 Q YRUKDQGHC
(WK\OHQHGLDPLQHWHWSY DPEKWSEBFEHL ¥ RUKDQGHQ (VVVW]|L
PLWWHOV ('( ,QWHUYLHZ HUIDVVW ZHHQH B H&SNNORWXW H GV
&OLQLFDO ,QWHUYLHZ IRUW'BOYRHZ HUIDVVW GHSUHVVLYH
%', ,, JUDJHERJHQ HUIDVVW ,PSXOVLYLWIWWYONWOSH%YFQOL
HUIDVVW V

'LH 'LDJQRVH %(6 ZXUGH LQ GHQ 2ULJLDDDRANWDNGLLNMHD QKO Q
'60 ,9 /HHKU HW DO 6FKDJ HW DO HWED@]Z '606F KO
HW DO JHVWHOOW ,P )DOOH GZHXWN'GB QQRIMNVH § VO\DFKH'B K
 QWHUYLHZV QRFKPDOV JHVLFKWHW X@®&XGAlHH QDB XKQFB\OH |
.ULWHULHQ QHX EHZHUWHW 6R 1QG+QU\8HREF® CLIGHQHOQ J OHRY
DO YRQ HLQHU VXEV\QGURPDOHQ ROOJBIRY%H S U |JWH ML
JHKOWH HLQHV GHU (LQVFKOXVVNULWHULHQUREDWB HIL IBW
3UREDQGLQ VRGDVV OHW]WHQGOLFK W XG LBIUR EQ DHBVRKDH
ZXUGHQ $EE



OHWKRGHQ

7DE =XJUXQGHOLHJHQGH 6WXGKIXPUWUILWHB]HGBXVV
BWXGLH (LQVFKOXVVNULWHULHQ $XVVFKOXVVNULWHULHQ
$OWHU <EHU HLQ QRUPDOHY RGHU NRUULJLHUEDUHYV 6HKYHUP|J
6FKULIWOLFKHV (LQYHUVWIQGQLYV $NXWH 6XL]LGDOLWIW
% (6 % (6 QDFK '60 3V\FKRVHQ
$NWXHOOH 3V\FKRWKHUDSLH
6XEVWDQ]DEKIQJLIJNHLW
%LSRODU , 6W|UXQJ
6FKDJ HW|DO 6FKZDQJHUVFKDIW RGHU 6WLOO]HLW
6RPDWLVFKH (UNUDQNXQJHQ RGHDOMHNBWHRQ Gl
JUSHUJHZLFKW EHHLQIOXVVHQ ] % 'LDEHWHY PHOO
6FKLOGGU*VHQHUNUDQNXQJHQ PLW. QHGH § DOMIVR]QAHXP
GUHL :RFKHQ
$XJHQHUNUDQNXQJHQ )DUE )HKOVLFKWLJINHLW
HLQH DXVUHLFKHQGHQ 6SUDFKNHQQWQLVVH
3V\IFKRWURSH OHGLNDPHQWH DX%HU $QWLGHSUHVV
$OWHU <EHU V B6FKDJ HW DO 1190
6EKDI Hw|pEFKULIWOLFKHV (LQYHUVWIQGQLYV ,Q 1* XQG $',3 DNWXHOO NHLQH ®ERKLWKKE | YRNQUD Q
£ % (6 VXEVV\QGURPDOH % (6 QDFK '"6BILOH®WOOHLFKWJIJUDGLIJHQ GHSUHV¥KHH®KFEHEMRGH RG!
$',3 NHLQH %(6 'LDIJQRVH %0, !
1* NHLQH %(6 'LDIJQRVH %0, + NJP
/JHHKU HW DP V 6FKDJ HW DO E V 6FKDJ HW DO E
$OWHU <EHU V 6FKDJ HW DO 1190
6FKULIWOLFKHV (LQYHUVWIQGQLYV $'+6 = Q EDULDWULVFKHU 23 QH X8 RIOWRLIW WHICH KBIN L

OD[ HW DO

% (6
%0, e

% (6 QDFK '60
NJ P

OHWDOOLPSODQWDWH DP .RSI




OHWKRGHQ

Screening
n =245
\
\ | | \
Schag et al,, Leehr et al., 2016 Max et al., 2020
Schag et al., 2019 2013b (n=21BES(+), n = 23 (n = 15 BES(+))
(n=85BES(+),n=1ADIP) (= 25BES(+), n=25 NG und n = 25 ADIP)

ADIP und n =25 NG)

l

Ausschluss

n=134
Mannliches Geschlecht | ‘ I ‘
(=4 n=3BES(+) n=0 n=0 n=1BES(+)
Keine Blutprobe | | | |
vorhanden (n = 91) n =38 BES(+) n=25NG n=0 n =3 BES(+)
| n =25ADIP | ‘
Davon keine Eye | n=1BES(+)
Tracking-Daten (n=39) "= 9BES(*) n =15 BESLR) n=4NG n=4BES()
| ‘ n=6ADIP [
'
Einschluss
n=111
\
| |
BES(+): n=72 BES(-): n =39 (19 NG + 20 ADIP)

$EE 3UREDQG LQQHQIOXVV GHU *HVDPWVWLFKSUREH
% (6 3DWLHQW LQQHQ PLW % (6 EHWWHRABQYG RIDXO/IWDCISHVHQ 3DWLHQ\
.RQWUROOJUXSSH EHVWHKHQG D XyWQRQRMIO JH ZLFKOWDIHQ 3DWLH

24 'DWHQHUKHEXQJ

1HEHQ GHU (UKHEXQJ VR]LRGHPRJUD SK L VH\KFHKIO HDRK M/Q ZXIUHG
PLWWHOV OHVVXQJ YRQ *U|%H XQG *HZLFHKQ IBWHWH BOQ HWH
'DU*EHU KLQDXV ZXUGHQ GLH (VVVW|UXQJVSEWKRDIRIHEG
GHSUHVVLYH 6\PSWRPDWLN XQG GLH ,WSRE VNP0 P LMONVHD
LP )ROJHQGHQ QIKHU HUOIXWHUWHQ SIVMRKRRMWUNVFKHQ 'K
(LQVFKIW]XQJ GHU EHKDYLRUDOHQ QDK NRQWERQPRIH DXIDG, I
$QWLVDNNDGHQ 7DVN V HUIDVVWD G &V QHPQIROUDEHD X1\
H[WUDKLHUW V XQG GLHVH KLQVLFKWIHWK GH
3RO\PRUSKLVPXV JHQRW\SLVLHUW V



OHWKRGHQ

241 3V\FKRPHWULVFKH OHVVLQVWUXPHQWH
(DWLQJ 'LVRUGHU (([PPLQDWLRQ

'LH (VVWW|UXQJVSDWKRORJLH ZXUGH RL\GWW Q'\{ GHWHG M XMWZA
HUIDVVW +LOEHUW HW DO Z BOIEXH D& | EGHIX KWQ J P V&
DO (V KDQGHOW VLFK GDEHVWBXNMXYD 6 UGWLHM VWDHWH XIC
GHVVHQ VLFK GLH VSHJLILVEKH (VVVW|UXQWHSDWKRID®R LHD P
U XQG KRKHU LQWHUQHU .RQVLVWH®JFKNEVNDOKQGZI
&URQEDFKTYV . *HVDPWZHUW EHXK RWRRQEPGKIIWVW +LEH
+LHU]X ZHUGHQ YLHU 6XEVNDOHQHKNHWIYGEVMUBDQQWH]-
HVVHQVEH]RJHQ D BRIQIH @ R QFHALE KW V VIRILIKVD &R Q¥GIG Q
JLIXUVRBEBGH &RQFBYVQ('( ,QWHUYLHZ JLOW DOV GHU *ROC
'LDJQRVHVWHOOXQJ YRQ (VVVW|UXQJHQ

6WUXNWXULHUWHY NOLQLVFKHV ,QWHUYLHZ I-U '60 ,9

"HLWHUH SV\FKLVFKH .RPRUELGLWIW HQ LZK GSHF® \PH. W WHHIP\L \
'LWWFKHQ HW DO ZHOFKHU & LAK LVFEKHX QW |U & QLUHLU
'60 ,9 HUP|JOLFKW +LHU]X ]JIKOHQ EHLVSISNORKRIWYWF OHI
BW|UXQJHQ $QJVWVW|UXQJHQ 6XEVWDQWLYVEVIXEXQYE G
VRPDWRIRUPH 6W|UXQJHQ XQG $QSDVVXILOMW WU QH@H U D\
JXWHQ ,QWHUUDWHU 5HOLDELOLWIW BREEHVWDHG .HW DO

DOV *ROGVWDQGDUG I+U GLH %HXUWHDQ®QLGV\FUD/FKHQE}

%HFN '"HSUHVVLRQ@%,'QYHQWRU\

'HSUHVVLYH 6\PSWRPH ZXUGHQ ZHLW HUI VK RQQGHRLW' + L9%'l,H,
DEJHNOIUW +DXW]LQJHU HW DO PIDVVIHOGIKH G LH , BHKFPAH X +
GHSUHVVLYHQ 6\PSWRPDWLN ZIKUHQG GIHWH Q HYW]WH QH:@ F K_H
3XQNW]DKOHQ GHU HLQJHOQHQ ,WH P &AKEZGHG BHRP LHEUWM VX
PLW VWHLJHQGHU 3XQNW]DKO [XQLPPWAt' LH LW NWHEH JXQW
OLHJW EHL 3DWLHQW LQQHQ PLW 'HSUHXYGREMQ*BNX QERQE
&URQEDFKuV . 'LH 5SHWHVW 5HOLDELOLWIW OLHJW EHL



OHWKRGHQ

%DUUDWW ,PSXOVhYQQHVYV 6FDOH

,Q GLHVHU $UEHLW ZXUGH GHU %,6 GLH YHOU WU JWHHY 196 U
9HUVLRQ GHU /DQJIDVVXQJ 3DWWRQHHMWDMYXQJ YHUDHGE
OHXOH HW DO E ZHOFKHU QXD O WHWD WVE H U, WW PV NE HW
GHU /DQJIDVVXQJ NRUUHOLHUW 'LH & QRVHEBAK TR QVLVWHX
OHXOH HW DO D '"HU  %,6 HUIDVVWYV GLH
3HUV|QOLFKNHLWVHLJHQVFKDIW PLWWHQGHG PPHRIWRIUG X E X N D}
DXIPHUNVDPNHLWVEDVLHUWH ,PSXO VLYYW WW I WHERILVAFKW FSLCE
O0DQJHO DQ =XNXQIWVRULHQWLHUXQJ ¥Q® SROD XYM PKW S G
+DQGHOQ RKQH QDFK]XGHQNHQ ZLGHEBDAMIGI WBALH PPSRE VNV
GXUFK GLH 8QIIKLINHLW FKDUDNWHULVYHKMWH QXRIEH U NWLLFK
NRQJHQWULHUHQ

242 $QWLVDNNDGHQ 7DVN

'HU $QWLVDNNDGHQ 7DVN LVW HLQH GHN DLW L(WUDWH X R B MG
EHKDYLRUDOHQ ,PSXOVLYLWIW $QVORQLWGH\QHW DO "L
BUREDQG LQQHQ VROOHQ HLQ .UHX] LOG®AKLUPNWH[HHLQHY X
HUVFKHLQHQ LQ GHU 3HULSKHULHQNY RXGIHW WUIHHAK B/ L & E ) HR
$XIJDEH EHVWHKW GDULQ P|JOLFK VMM WRKQHQ OHIV W L\M HG HiLPF
]X VEKDXHQ 'LH LQ GLHVHU $UEHLW Y H U DRHERH BHHUIOX & 6 O LD
DXl GHP NODVVLVFKHQ 3ULQJLS $QWR Q@IXD GIH'QHHWPIRGS L IL]LH
9DULDQWH 6FKDJ HW DO E  +LHUKKWLNODNOHY ALKRHQ $H Q
NHLQH HLQIDFKHQ JHRPHWULVFKHQ )RURR®KNDRORWHVOK &
1IDKUXQJVPLWWHOQ E]Z QLFKW QDK UXQIQEHQRS HIVH@ WO B W
QDKUXQJVEH]RJHQH XQG JHQHUHO QVHUKRDELKHLR GRENER QW U R C



OHWKRGHQ

A. Klassischer Antisakkaden-Task B. Modifizierter Antisakkaden-Task

3000 ms ‘ 1000 ms

200 ms

2000 ms 1250 ms

$EE 6FKHPDWLVFKH 'DUVWHOO X QUQ®HY% $P RI®ID Y MIMUFXHQ QDKUXQJVE
$QWLVDNNDGHQ 7DVN

'LH JHVWULFKHOWHQ 3IHLOH POIBUMLBUH G GREDRGKWHMOI EIOQ FNHQ VROC
GHV )L[LHUNUHX]HV >$% PV XQG BWLPXPY@$XQG BNWU % PV@ N|
YDULLHUHQ RGHU HV NDQQ GD]ZLVFKH® \HLIDH PHLIWH DHY GOIQ@V FOKRLGIA L] L H
6FKDJ HW DO E

(V ZXUGHQ LQ ]XIIOOLJHU B5HLKHQIROYRLWMBOG®U E L
$OOWDJIJVIHIJHQVWIQGH JHJHLJW GLHOOQJNHDW BRG . ROQUWEUW
DXIHLQDQGHU DEJHVWLPPW ZDUHQ GIOLGNHVW (XJIHQRQPKDRWD
$XIJHQEHZHIXQJHQ PD%JHEOLFK EHHLQUOXVVHQ H+XQWRQ
XQG $UW GHU JHJHLIJWHQ %LOGHU X@WHQVKKHH GH@ &/H FRJI A
BWXGLHQ 7DE

7DE 9HUZHQGHWH %LOGHU XGE @G QDD & HUXEHD OVHIHQGHQ 6WXGLHQ
%HL GUHL GHU 6WXGLHQ ZXUGH GIM\GHWO EIHQYBIFX®B CHMWHDDDO YHU D QGHU
%LOGPDWHULDO

%LOGHU PLW %LOGHU PLW

6WXGLH 1DKU(§QJVPLWV¥>68WDJVJHJHQVWF(?(]J“IQ”&O GHU 7ULDOV

6FKDJ HW DO E [ [

/[HHKU HW DO [ [

6FKDJ HW DO

0OD[ HW DO




OHWKRGHQ

' IKUHQG GHU JHVDPWHQ $XIJDEH ZXUGH@GHUBBIWIHQRHIZE (

PLWWWHHOYUDFNYQJ HUIDVVW 'HU 3URJHQWVDWVWRQ)HKC
6DNNDGH NRUUHOLHUW PLW ,PSXOWGIYH WOQWLEQW LWRWQN G R /W
+XWWRQ (WWLQJHU )*U GLH V@®IDHWIHVONEWVE K HWS X X DB

GHU 3UR]JHQWVDW] DQ )HKOHUQ EHL GHU JIUWWARROBDI
HLQJHVFKORVVHQ XP VSH]JLHOO GLH QDJKKUXQIWH BYRKFHKO I
Y

243 (\H 7TUDENLQJ

(\H 7TUDFMIUPJIJOLFKW PLW KRKHU JHLWOLFKHUW BKNOM X\QRZH
QLFKW LQYDVLYH 8QWHUVXFKXQJ NRIDRMWVYHU XQG ©RML
.RPELQDWLRQ PLW GHP $QWLVDNNDGHQ 7.0QK\ EG MR WBLOME K
.RQWUROOH V *LHO HW DO 'LH WHBROQHWFEKGIQ 6 SH]LILN
GHUH 7UDFRHRYXQJHQ DXI ZHOFKH LQ GLHVHU $SUEHLW ]
XQWHUVFKLHGHQ VLFK WHLOZHLVH LQQGHQXYBWQF EIHHG 88
'DWHQDXIEHUHLWXQJ HQWVSUHFKHQG EHUsENVLFKWLJW 7C

7DE (\H 7UDFMIS®JLILNDWLRQHQ LQ GHQ YLHWGIHE@XQGH OLHIJHQGHQ B6WX

6WXGLH *HUIW (LQVWHOOXQJHQ $XVZHUWXQJ
OLHZ; +L 6SHHG %ERﬁZDUHZ%gggﬁgﬁH
6FKDJ Hw Dd ' WUDFNLQJ+]3UREHQUD Yol * D ] H 6DNNDGHOQ

VI\VWHP f
6HQVRORWRUU%OLFNSRVLWLQ
,QVWUXPHQWY JHQDXLJNHLW

E (§\$VRORWRULPV XQG

WUXPHQWYV PV

THFKQLVFKH

3UREOHPH
/HHKU HW DO I 6
6FKDJ HW DO E %OLFNIHKOHU LQ
HUVWHU
6DNNDGH
6FKDJ HW DO 6FKDJ HW DO E
0D[ HW DO 60, +] 3UREHQUDWIBLHZ5HG
5(' PRELOH f %OLFNSRVLWVRQNZDUHGFKDéHMIDO

LORWLRQV JHOQDXLIJNHLW%H*D]H




OHWKRGHQ

244 '1% VRODWLRQ DXV ('7% %OXW

'LH ,VRODWLRQ YRQ KXPDQHU JHQRPLVFKHM YHR|VHPG |
DQWLNRDJXOLHUWHP ('7$ 9ROOEOXW \O XMW St3H UMW H OB RGD
OLQL .LW 4LDJHQ +LOGHQ 'HXWVHKODQG YRCCDA WU WHIQ]X'Y
9ROOEOXWSUREHQ ZXUGHQ YRU GHU '"1¢¥ DWWUDNWLRQPESG
DXIJHWDXW ,P $QVFKOXVV ZXUGH G LHUVRIDQH'Q % BDW LR IGH
A4XELW )OXRURPHWHUYV GV'1$ %5 $VVD\ 'DLWPVWDIBW7HF
'HXWVFKODQG JHPI% +HUVWHOOHUD QJDEHRQ (DKRHNVRVGGS XGIL
GHV 4,$PSS '1$ %ORRG OLQL .LWV DXI| HIQ@H— & GHHQIMHWDWHAIORD
ELV ]XU ZHLWHUHQ 9HUZHQGXQJ EHL f& JHODJHUW

245 *HQRW\SLVLHUXQJ GHV &207 9DO OHW 3RO\PRUSKI

'LH *HQRW\SLVLHUXQJ KLQVLFKWOLFK GHV E&KRYPXDO

>UV @ ZXUGH SHU DOOHOLVFKHU 'LVNYUHPOQMOWHRR&P LW
6\VWHP /LIH 7HFKQRORJLHYVY 'DUPVWD®WH UHXKMWY¥E KHXPGW R
7DTODQS 613 *HQRW\SLQJ $VVD\ &BB ORJLHVYIHDUHRPKWRG
"HXWVFKODQG QDFK +HUVWHOOHUDQJD EGIDY B UAKU HWHK® A\
SHDNWLRQVDQVDW] ZLH IROJW | XVDPPHQJIJHVHW]W 1LHUDW:®

SHDNWLRQVDQVDW] [

- 7DTODQS *HQRW\SLQJ ODVWHU OL[ Y Y
[ $3VVD\PL[ ,' &BB B Y Y

*HQRPLVFKH '1$ QJ

GGS$ GHIWVH IUHL DG —O

‘LH DOOHOLVFKH 'LVNULPLQDWLRQ ZXUGH HWWRGLOM WoH
THPSHUDWXUSURJUDPP GXUFKJHI-KUWXUGH PLWMHHOMNOLDE
5HSOLNDWLRQ GHU 2ULJLQDOSUREH® «(BHHUHEQUWH OKEKHL Z
UHSURGX]JLHUEDU 'LH $XVZHUWXQJ SYQORIGBIV6RI|IWEZWUHL O/IH
THFKQRORJLHV 'DUPVWDGW 'HXWVFKODQG

,Q GLHVHU $UEHLW ZXUGHQ LQVJHVIMRWUW ,&GQYX GWXDHRHQ
,QGLYLGXHQ GLH EHUHLWYV LQ GHU 3QDRKV®EKGWH YV FKHEPRU3HY
JHQRW\SLVLHUW ZXUGHQ



OHWKRGHQ

7DE 7THPSHUDWXUSURJUDPP 1-UPG OB WD @LWWKHOVVAWHS2QHE 5HDO 7LP

S5HDNWLRQ 7THPSHUDW =HLW

$PSOL7DT *ROGS 83
(QI\PDNWLYLHUXQJ

=\NOHQ
"HQDWXULHUXQJ
+\EULGLVLHUXQJ (ORQJDWLRQ
J)LQDOH (ORQJDWLRQ

25 6WDWLVWLVFKH $QDO\VH

$OOH VWDWLVWLVFKHQ $QDO\VHQ ZX4DG N6 HRIL\R U+ 136! IH RAHPUL
6RIWZDUH 66BW66RVDWLUYWLEYGRZYVY 9HUVLRQ GXUFKJHI.
'DV 6LIJQLILNDQ]QLYSIDX EZKVBHHDXIIW XQG GLH 7HVWXQ
QDFK GHP 6LJQLILNDQ]QLYHDX JZHLVHLWLJ
=XU %HVFKUHLEXQJ GHU B6WLFKSUREH ZXW3IHR VRIZHHGH"
*UXSSHOQXQWHUVFKLHGH « BVHRVS\DWU D P HWWIBKARKHLIH 6 WLFKS |
QRQSDUDPHOWWYEKHW@HV®Y 7HVWV GHU JHQWUDOHQ B6WLF
$OWHU %0, ('(*HVDPWVFRUH %,6 *HVDPWVFRUH %', *
JHLVWXQJ LP $QWLVDNNDGHQ 7DVN HUHRL \BW ¥ DX F B RE RHK @ X
/JHEHQV]HLW EH]RJHQHQ SV\FKLVFKHQ .RR®R BE|' GLW DNNQ 20G
*UXSSHQXQWHUVFKLHGH PLW +LOIH YRBUMKL 4XDGUDW 7HV\
'DV &207 *HQ ZLUG SHU NRGRPLQDQWHP (UEIDXQQJ YREHUE
LQQHUKDOE GHU B6WLFKSUREH HLQ +DOGMJWLQEKUG HTGL
9HUWHLOXQJ GHU &207 9DO OHW *HQRRMWS HTD O9MHWS O
$OO0OHO KHWHUR]J\JRW XQG OHW $0OHODKRFRMWR QD P V8 WD
DQDO\WLHUW
=XU +\SRWKHVHQWHVWXQJ ZXUGHQ *UXS$HQXIMEHWYVEFKLHG
KLQVLFKWOLFK HLQHU DEKIQJLJHQIMDWLOEOH H [XQQDAKYRW
.RYDULDQ]D®QDOYWULY RI &R¥DEAIBQPHOWHUVXFKW 'LH /HLYV
$QWLVDNNDGHQ 7DVN +DXSWK\SRWKHVHQ OGHU( %,6  *|
*HVDPWVFRUH XQG %', *HVDPWVFRUH H[SID&DBML ¥H ZNIROW |
DEKIQJLJH 9DULDEOHQ LQ GLH $QDIOANE Q@ PW MWD HO® Q' IHU D BIOI
GLH 1RUPDOYHUWHLOXSJVYRDORWUIBWDIYILVW GLH $129% U
JHIJHQ*EHU HLQHU 9HUOHW]XQJ GLHVHU 9R U DBFKPH & HUQ B WY/



OHWKRGHQ

DO XQG ZXUGH GDKHU ]XU hEHUSHUYI2Q07GHXW SUQIRA Y
JHZIKOW 'LH 9DULDQ]KRPRJHQLWIW ZDULQHPOO HDH B QBI@ HL
JHIJHEBQ 'HV :HLWHUHQ JLQJ GHU &207 *HQRH9DOS WOHMD 9D

DOV GUHLVWXILJH .RYDULDWH LQ GH JBXQ G LHIQY B Q VO Y\DH QL
8QWHUVFKLHGY GHV PLWWOHUHQ $OWHUV JEIWPEKIBQ GHU
.RQWUROOJUXSSH ZXUGH GDV $OWHU DH®D\WO ZHLQUHWH WRX Q G L\
VWDWLVWLVFK NRQWUROOLHUW 7DE

'HU (LQIOXVV GHU HLQJHOQHQ *HQRW\SHRO MW 9Z® U GOHH
DQVFKOLH%HQG PLWWHOV HLQHUDBLCHPDNOGAR UY HRIO $ipU LY
$129%$ PLW GHP $OWHU DOV .RYDULDWH LQQNUKDWE I®GOO\
S8QWHUVFKLHGH JZLVFKHQ GHQ *UXSSHQ@QHQ GHVD U)X DR D@D
DXIWUDWHQ =HLJWHQ VLFK NHLQ H YW HQ X QMW B B R DRK\LHHG H
% (6 XQG %(6 *UXSSHQ DOV XQDEKIQJLJHOODHW LBEOH
HLQJHOQHQ *HQRW\SHQ LQQHUKDOE GHU G @HU *QIXIBSG UL ZK
=HOOKIXILIJNHLWHQ EHL KRPR]\JRWHQOS2DOULIXQXIQE WHWE C
1 DEJHVHKHQ

+\SRWKHVHQJHOHLWHW ZXUGHQ GDU sE HW KIQIBIX VZ INRFUKUHHDO
GHP &207 *HQRW\S 9DO 9DO OHW OHW  9DO WE8W  XC
BWLFKSUREHQPHUNPDOHQ /HLVWXQJ LP $QNMWMH/DNNBGHQ 7I
*HVDPWVFRUH %0, ('( *HVDPWVFRUH XQG %', *HVDPW
+\SRWKHVHQ XQWHUVXFKW 'LH %HUH RROMW }EEG W GWE HH WD
BWLFKSUREH DOV DXFK LQQHUKDOE GHU % (6 KU\E]Z D%{%
VLFK EHL GHP &207 *HQRW\S XP NDWHBR Q LDUR¥%o\BMWLHID GHILD
QLFKW QRUPDOYHUWHLOW ZDU XQGLBKW UREXNVODWHRQY
$XVUHL%HUQ LVW &URX[ 'HKRQ H @ XOXG HAD GILY GRIWU®I K
SDUDPHWULVFKHQ $OWHUQDWLYYHUIDKUHQU BPEERHWQGDO






(UJHEQLVVH

7DE 9HUWHLOXQJ GHU &207 *HORWOSHRQA® BHU *UXSSH

% (6

&207 *HQRW\S 1XNOHLQEDVI—?556 Q

9DO 9DO * * Q
9DO OHW * $ Q
OHW OHW $$ OQ

% (6 3DWLHQWLQQHQ PLW % (6 ®HK6&/ W HKRIGQVGUROW DEXSSHHQ XQG QRUPL
3DWLHQWLQQHQ 1 $Q]DKO &207 &DWHFERO 29DOWE®\®WWD QWMKLRQLQ
* *XDQLQ &KL 4XDGUDW 7BVW $38

(V JHLJWH VLFK NHLQ VWDWLVWLVFK VRJGHILNLUDHW W WG
GHU H[SHULPHQWHOO EHVWLPPWHQ *HQBWUSHIWHKWHRE
$8 S ZHVKDOE YRQ HLQHP +DUG\ :HLQEHU
DXVJHIJDQJHQ ZHUGHQ NDQQ

=HQWUDOH 6WLFKSUREHQPHUNPDOH

'LH %(6 *UXSSH XQG GLH %(6 .RQWUROOJUXBS®WLXOK H
VLIQLILNDQW EH]*JOLFK GHV $OWHUV V RZDLHN GHU +)IHKEOCH.UF N F
GHQ %0, GHQ %,6 *HVDPWVFRUH LQVEHVRQGHU|
DXIPHUNVDPNHLWVEH]RJHQH ,PSXOVLYLWIW GHNVHQ( *H\
6XEVNDOHQ XQG GHQ %', *HVDPWVFRUH 7DE

7DE $XVSUIIXQJ JHQWUDOHU 6W GHUS YHRVERQPWHW NPHOSIUHR E®

% (6 % (6 S
Q Q

$OWHU 0“6’ -DKUH " " D
%0, 0“6' NJP . “ D
JHKOHU 6DNNDGH 0“6 . “ D
%', *HVDPWVFRUH 0“6 . “ D
('( *HVDPWVFRUH 0“6' . “ D
*H]*JHOWHV (VVHQ 06" “ “ D
(VWHQVEH]RJHQH 6RUJHQ 0%6" “ “ D
*HZLFKWVVRUJHQ 0%6' “ “ D
JLIXUVRUJHQ 0“6 “ “ D
%,6 *HVDPWVFRUH 0“6 . “ E
1LFKW SODQHQGH ,PSXOVLYLWIW 0“6’ “ E
ORWRULVFKH ,PSXOVLYLWIW 0%6' * “ E
$XIPHUNVDPNHLWVEH]RJHQH ,PSXOVLYLWIW 06" E

% (6 3DWLHQWLQQHQ PLW % (6 ®K6&/ W HKRIGQVGUROW DEXSSHHQ XQG QRUPL
3DWLHQWLQQHQ 1 $Q]JDKO 0 O0DWIMHTXKDE RGI,0ONVNQ G UIHBW L QJ
'LVRUGHU ([DPLQBW®PQYUDWW ,PSXOVLXHPHWW LEAE@GIHN, 'HSUHVVLRQ
,QYHQVOMWQ :KLWQH\EB 7THVW S



(UJHEQLVVH

=XGHP JHLIJWH VLFK HLQ VWDWLVWLVAK FKHQL GHW GO HWK @

DNWXHOOHQ $8 S VRZIHQVIHUWDEH]BLHQ Ht
$6 S NRPRUELGHQ SV\FKMFKKHQ GG U X SIS® C
7DE 'LH %(6 *UXSSH ZLHV GHPQDFK PHKW NNKRRUBL G F

DXl DOV GLH % (6 *UXSSH

7DE  3V\FKLVFKH .RPRUELGLWIWKOQQ®WKD® ,' , :LWW
% (6 % (6
Q Q
$Q]DKO $NWXHOO
Q
Q
Q
$Q]DKO /HEHQV]HLW
Q
Q
Q

% (6 3DWLHQWLQQHQ PLW % (6 ®HK6E/ WHKRH@VGUROW DEXSSHHQ XQG QRUPI
3DWLHQWLQQHQS 1 $GEDKO

'LH XQWHUVFKLHGOLFKHQ 'LDJQRVHQ GHWXKREARUBLGHQ LKV
GHU *HVDPWVWLFKSUREH VLQG LQ 7QG&HOW XN HMER KW R'DZEL
XP DIIHNWLYH 6W|UXQJHQ $NWXHOOWQQ INBIBQ V]
$QIVWVW|UXQJIJHQ $NWXHOO Q /HEDMQASHIHAKE QG G
$XVVFKOXVVNULWHULHQ ZXUGHQ NHLQH SV\FKRWLYV
6XEVWDQ]DEKIQJLINHLWHQ GLDJQRVWL]JLHUW



(UJHEQLVVH

7DE 'LDIJQRVHQ GHU SV\FKLVFKHOGRBRUEDEWWWHKKEUREH 1

$NWXHOO /IHEHQV]IHLW

SHILGLYLHUHQGH 'HSUHVVLYH 6W[UXQJHQ Q
"\WWK\PLH Q

%LSRODU ,, 6W|UXQJHQ Q

3DQLNVW|UXQJHQ Q

6SH]LILVFKH 3KRELHQ Q

$JRUDSKRELH Q

6R]LDOH 3KRELH Q

3RVWWUDXPDWLVFKH %HODVWXQJVVW|UXQJHQ Q
=ZDQJVVW|UXQJHQ Q

$QSDVVXQJIJVVW|UXQJHQ Q

*HQHUDOLVLHUWH $QJVWVW|UXQJ Q
6RPDWRIRUPH 6FKPHU]JVW|UXQJHQ Q
8QVSH]LILVFKH VRPDWRIRUPH 6W|UXQJHQ Q
6FKIGOLFKHU *HEUDXFK $ONRKRO Q
6FKIGOLFKHU *HEUDXFK $QGHUH 6XEVWDQJHQ Q
(VWWW|UXQJHQ H[NO %(6 Q
7JULFKRWLOORPDQLH Q

(LQIOXVV GHV &207 *HQRW\SV DXI| GLH /HQVMDX/QIJ LP $QW

'LH %(6 *UXSSH XQWHUVFKLHG VLFK EH]kYDINND GKIQHTD MN
LQVRIHUQ YRQ GHU %(6 *UXSSH DOVQIWD YW KU HHKDOHW LE/AL

6DNNDGH PDFKWHQ 7DE $EE $ D ULBMLH KPOWWHI GHL
VWDWLVWLVFK VLIQLILNDQWHQ (LQ IOV HIXT BN /GH.Y V&2 Q
*HQRW\S MHGRFK QLFKW 7DE

7DE $18&29% XU 8QWHUVXFKXQJ GH\2O0(TOHDRWABY BNV GLH /HLVWXQ.
$QWLVDNNDGHQ 7DVN
Gl ) S
&207 *HQRW\S
$OWHU
*UXSSH

$1&29%$5QDO\VLYV Rl &R%DPBJLDBPMWLHQWLQQHQ PLW % (6SHY%EIBVWHRB®® R (
DXV DGLS|VHQ XQG QRUPDOJHZLFKWLIJHQ 3DWLHQWLQQHQ



(UJHEQLVVH

$EE (LQIOXVV GHV &207 *HQRW\S\P HXQIWAIVHD KHNLDVGAHDQQ 3 LV N
OLWWHOZHUWH XQG 6WDQGDUGDEZBDNK®PEMGEHHU) 96 HUXLAGPH(WB  *UXS
XQ®% LQ $EKIQJLIJNHLW YRQ GHQ &207 *MARWAGB @HO0BBWOLA@QPBUKDOE G
*UXSSH 9%(6 3DWLHQWLQQHQ PLWJIJ%XESH(EHVWHRKHIDWGR DXV DGLS|
QRUPDOJHZLFKWLJHQ 3DWLHQWLB®QH® 9DO 9DOLQ OHW OHWKL

(LQH LQQHUKDOE GHU %(6 *UXSSH GXUFHKJI K UAD W LS P
VLIQLILNDQWHQ 8QWHUVFKLHGH ]ZLVFKHQ OG H® & DO * KKQR
OHW OHW 7DE XQG $EE % +LHUBPHHLIQB\@WHL JIXUL D
(LQIOXVYV

7DE $1&29% ]XU SB8QWHUVXFKXQJ YRZL¥FWHOQVEKIQH@IEQ7 *HQRW\SH
EH]*JOLFK GHU /HLVWXQJ LP $QWLYVBNNDG%Q67DVNXSBHHUKDO

9D0O 9DO 9DO OHW OHW OHWS Gl )

% (6 Q

JHKOHU 6DNNDGH 0°6'
&207 *HQRW\S
$OWHU

$129% $QDO\WLV RI 9DI{EDQFBDWLHQWLQQHQ PLW %(6 ZHUWQ]®KO 0
6WDQGDUGDEZHLFKXQJ 9DO 9POLQ OHW OHWKLRQLQ

(LQIOXVV GHV  &207 *HQRW\SV DXI GLH  PSXC
3HUV|QOLFKNHLWVPHUNPDO
'LH *UXSSH YRQ 3DWLHQWLQQHQ PLW %{B8QXQYWE UWGHKLF
.RQWUROOJUXSSH DOV GDVV VLH HLQHQ %WsD W kM WL R WK R
DXIZLHVHQ 7DE $EE $ 'DEHIHGHOWHOQ GRS .&KY0YULHDWF
NHLQHQ VWDWLVWLVFK VLIQLILNDQWHWFRUHOXDE DX| GHQ



(UJHEQLVVH

7DE $18&29% ]XU 8QWHUVXFKXQJ GH¥2Q0ZQIOXRWMIN GHM GHQ %,6
*HVDPWVFRUH
Gl ) S
&207 *HQRW\S
$OWHU
*UXSSH

$1&29$$QDO\WLYV Rl &R%DBAJLDGBPMWLHQWLQQHQ PLW % (6HYEBVWHRAQ® R
DXV DGLS|VHQ XQG QRUPDOJHZLFKWLJHIHUIND>W]LMIE W HUWDE Q DGV
,PSXOVLYHQHRIMNGF D,GEHP V

$EE (LQIOXVV GHV &207 *HQRW\SV DRWSHARUM,6  *HV

OLWWHOZHUWH XQG 6WDQGDUGDEZHLFKKQD GH\W %66 *KQOPHW(E  *UXS
XQ®% LQ $EKIQJLIJNHLW YRQ GHQ &207 *MARWIGB @K O0BIOLPQPBUKDOE G
*UXSSH %(6 3DWLHQWLQQHQ PLWJIJ%XBSH(EHVWHRKHIDWGR DXV DGLS|
QRUPDOJHZLFKWLJHQ 3DWLHQW L QUH® Q %3BUMI D /KU NP B KON BESYHWQ HV V 6 F D
,WHPV 9DO 9DOLQ HW OHWKLRQLQ

(LOH LOQQHUKDOE GHU % (6 *UXSSH GXUFHKJIH*XVUAD M LSV P §
VLIQLILNDQWHQ 8QWHUVFKLHGH ]ZLVFKIQOG H® & DOIW* XQR
OHW OHW 7DE $EE % 'DV $ 8 WIHYUH QDWW \Y® LHLENHI) BVGI@V/( |

7DE $1&29% ]XU 8QWHUVXFKXQJ YRDLYO©MHY \GFHKQ HE2HG *HQRW\SHQ
=XVDPPHQKDQJ PLW GHP %,6 *HVDPWVPRWH LOUXBSKDOE G

9DO 9DO 9DO OHW OHW OHWS Gl )

% (6 Q

%, 6 *HVDPWVFRUH 0%6'
&207 *HQRW\S
$OWHU

$129%$$QDO\WLV RI 9BUEDOBBWLHQWLQQHQ PLW % (6 VERE® % BMIDNWWW]WH
,PSXOVLYHQHMW6 FD@WH$PY]IDKO 0 OLOMMHWEGZHUWND QGDUGDEWHLIFEXQA
GHYLDWLRQ



(UJHEQLVVH

(LQIOXVV GHV &207 *HQRW\SV DXI GHQ %O,

'LH *UXSSH YRQ 3DWLHQWLQQHQ PLW %{B8QXQYWEUWGHKLF
.RQWUROOJUXSSH DOV GDVV VLH HLQUIQQVWD WD X WZILWVK C
$EE $ 7DE 'DEHL KDWWH GLH VRWIDWILL\DW/LH FHO W H IQ Hi
(LQIOXVV DXI GHQ %0, GHU &207 *HQRW\S MHGRFK QLFKW

7DE $1&29% ]XU 8QWHUVXFKXQJ GKYO01OHDRWAISY GHY GHQ %0,
Gl ) s

&207 *HQRW\S

$OWHU

*UXSSH

$1&29$$QDO\WLYV Rl &R%DBAJLDGBPMWLHQWLQQHQ PLW % (6HYEBVWHRAQ® R
DXV DGLS|VHQ XQG QRUPDOJHZLFKW®WRGM QCBWDW,IGHGHNE. B O IPQ %0,

$EE (LQIOXVV GHV &207 *HQRW\SV DXI GHQ %0,

OLWWHOZHUWH XQG 6WDQGDU$ DLEY HoLHFK X6 GHXQBO% (6 % WRSSH XQI
$EKIQJLINHLW YRQ GHQ &207 *HQRW QSG Q HVD @ W Q. QIDHIU RBWEXGHU % (6
% (6 3DWLHQWLQQHQ PLW % (6 ®K6&/ W HKRHGMEURXOWO DEXS$SHHQ XQG QRUPL
3DWLHQWLQQRI® 000NV ,QGH[9ING MDOLQ OHWS OHWKLRQLQ

(LOH LOQQHUKDOE GHU % (6 *UXSSH GXUFHKJIH*XVUAD M LSV P §
VLIQLILNDQWHQ 8QWHUVFKLHGH ]ZLVFKRQOG H® & DOIW* KKQR
OHW OHW 7DE $EE % +LHUEHLQWHDONWH @Y UNBDIDW QW



(UJHEQLVVH

7DE $18&29% ]XU 8QWHUVXFKXQJ YRDLY6KWHY \GHKQ HE20G *HQRW\SHQ
=XVDPPHQKDQJ PLW GHP %0, LQQHUKDOE GHU %(6 *UXSSH

9D0O 9DO 9DO OHW OHW OHW S Gl )
% (6 Q

%0, 0“6’ NJ P
&207 *HQRW\S
$OWHU

$1293$QDO\VLV RI 9B WBLDQEBWLHQWLQQ HQRELAW DMY ,BGH] BQ®KO
0 OLWWHO®DHUS 6WDQGDUGDEMDLFENQG GBYLDWLRQ

(LQIOXVV GHV &207 *HQRW\SV DXI GLH (VVVW|UXQJVSDW

'LH *UXSSH YRQ 3DWLHQWLQQHQ PLW 9%{BQXQYWEUGHKLE
.RQWUROOJUXSSH DOV GDVV VLH HL QHI@ W DM\IRM VFR UWH
DXIZLHVHQ $EE $ 7DE 'DEHL KDOMWHHIQX@IGH & ROY7D UH @R\
NHLQHQ VWDWLVWLVFK VLIQLILNDQWHQ (EREOXVV DXI GHQ

7DE $18&29% ]XU B8QWHUVXFKXQJ GHW207Q1IBERWHSV GBIXI GHQ ('(
*HVDPWVFRUH
Gl ) s
&207 *HQRW\S
$OWHU
*UXSSH

$1&29$$QDO\WLYV RI &R%DBAJLDGBPMWLHQWLQQHQ PLW % (6HYEEBVWHRAQ® R
DXV DGLS|VHQ XQG QRUPDOJHZLFKWIWHQJ3DWRHGQWUQRHQL QDWLRQ

$EE (LQIOXVV GHV &207 *HQRW\SV D¥RGHQ ('( *HVDPWYV
OLWWHOZHUWH XQG 6WDQGDUGDEZHIVBKXQ 58 HW(§ *HXQBWMBRUHUXSSH
% LQ $EKIQJLINHLW YRQ GHQ &207 *H®RWXRHQ 0HMO 04D LOD® WKDOE G}t
*UXSSH 9%(6 3DWLHQWLQQHQ PLWJIJ%XESH(EHVWHRKQHIDWGR DXV DGLS|
QRUPDOJHZLFKWLJHQ 3DWIVHIOQWLQYRYGHY @DOLEDWLRQ OHW OHWKLF
S



(UJHEQLVVH

(LQH LQQHUKDOE GHU %(6 *UXSSH GXUFHKJI « KU\ MW LSVL\E P §
VLIQLILNDQWHQ 8QWHUVFKLHGH ]ZLVFKRQOG H® & DOI* KXQR
OHW OHW 7DE $EE % 'DV $ 8 WIHYUH QDWW \Y® LHLENHID D/GI@V/( |

7DE $18&29% ]XU 8QWHUVXFKXQJ YRDLY6KWHY\GHKQHE2G *HQRW\SHQ
=XVDPPHQKDQJ PLW GHP (‘( *HVDPWVFR(BH LOWEBHDOE GHU

9D0O 9DO 9DO OHW OHW OHWS Gl )

% (6 Q

(( *HVDPWVFRUH 0°6°
&207 *HQRW\S
$OWHU

$1293$QDO\VLYV RI 9BULDQR®OWLHQWLQQHQ PLW %(6HUWMSDRPDKO O OLW
6WDQGDUGDE BMIDFKERQUG GHYLDWILRQ 'LVRUGHU ([DPLQDWLRQ

(LQIOXVV GHV &207 *HQRW\SV DXI GLH '"HSUHVVLYLWIW

'LH *UXSSH YRQ 3DWLHQWLQQHQ PLW %H{B8QXQYWEUWBGHKLF
.RQWUROOJUXSSH DOV GDVV VLH HLQHMH® \WW D NWHWWDPIWEKR U
DXIZLHVHQ $EE $ 7DE 'DEHL KIDOMWHHIQX@IGH & ROY7D UH @R\
NHLQHQ VWDWLVWLVFK VLIQLILNDQWHQHLDDEXVYV DXI GHQ

7DE $1&29$% ]XU B8QWHUVXFKXQJ GHV&ALD FOIQRWHBVGBXI GHQ %'
*HVDPWVFRUH
Gl ) s
&207 *HQRW\S
$OWHU
*UXSSH

$1&29$$QDO\WLYV RI &R%DBAJLDGBPMWLHQWLQQHQ PLW % (6HYEBVWHRAQ® R
DXV DGLS|VHQ XQG QRUPDOJHZLFKMHRBNDV3BIWUHY WL HQY QW R U\



(UJHEQLVVH

$EE (LQIOXVV GHV &207 *HQRW\SV IVFIRGHQ %', *HVDPW
OLWWHOZHUWH XQG 6WDQGDUGDEZHVU$KXR G IGWH % 6, * N QBPMWNSFRUHXSSH
% LQ $EKIQJLINHLW YRQ GHQ &207 *H®RWXKHQO0HMO 03D/ L QDG WKDOE G}t
*UXSSH %(6 3DWLHQWLQQHQ PLWJIJ%BX®SH6(EHVWHRQUDER DXV DGLS]|
QRUPDOJHZLFKWLJHQ 3®WEMNDW IHEUHY VR Q QYBQMER WHW OHWKLRQLQ
S

(LQH LQQHUKDOE GHU %(6 *UXSSH GXUFHKIHH NV M LI P §
VLIQLILNDQWHQ 8QWHUVFKLHGH ]JZLVFKRQOG H@ G DHIV* KQR
OHW OHW 7DE XQG $EE % '‘DV $0 WIHJH & DW.W®I L HEHDC
(LQIOXVV

7DE $1&29% ]XU 8QWHUVXFKXQJ YRDLSOMHY \GFHKQ HEE2HG *HQRW\SHQ
=XVDPPHQKDQJ PLW GHP %', *HVDPWV%RAJH LQXQIHSHKDOE GHU

9DO 9DO 9DO OHW OHW OHWS Gl )

% (6 Q

%', *HVDPWVFRUH 0°6'
&207 *HQRW\S
$OWHU

$12933QDO\WLYV RI 9BUADQORBMWLHQWLQQHQ PLW % (6HUMSRODAKO 0 OLW
6WDQGDUGDEBWLIFKERQUG G M MMFNEY 'HSUHVVLRQ ,QYHQWRU\



(UJHEQLVVH

.RUUHODWLYH =XVDPPHQKIQJH JZLVFKHQ ®&8B &207

PSXOVLYLWIW %0, (VVVW|UXQJVSDWHKROWRILH VRZLH 'H
,Q GHU KLHU XQWHUVXFKWHQ *HVDPWMWALWKSWREFAK]NILIWYH
NRUUHODWLYHU =XVDPPHQKDQJ JZLVFKHQ GHIX R2I0R UBIQHRG\
,PSXOVLYLWIW JHPHVVHQ *EHU GLH /HWINVWXYEJ LP $& AWK \COLN
,PSXOVLYLWIW DOV 3HUV|QOLFKNHLWVPHUNPDOGLHA,6
(VVWWW|UXQJVSDWKRORJLH GHU %0, XQG GL B LG SWHY \DLLYFHK
VWDWLVWLVFK VLIQLILNDQW PLW GHQ &207 *HQRW\SHQ
,QQHUKDOE GHU %(6 E]Z %(6 *UXSSH LI WMDWLFW LH
VLIQLILNDQWHQ .RUUHODWLRQHQ ]JZLVFKHRQBP QGBROREHQ
JHQDQQWHQ OHUNPDOH 7DE

7DE .RUUHODWLRQHQ .HQGDOOMVERXK7E*HQRWABKHQ GGHEHQ XQWHUVX
6WLFKSUREHQPHUNPDOHQ

*HVDPWVWLFKSUREH % (6 % (6

Q u S Q u S Q U S

JHKOHU 6DNNDGH
%,6 *HVDPWVFRUH
('( *HVDPWVFRUH
%', *HVDPWVFRUH

%0,

% (6 3DWLHQWLQQHQ PLW % (6 ®K6/ WHKRHQ@VBUROW DEXSSHHQ XQG QRUPI
3DWLHQWLQQHQ &207 &DWHFKRO 2 OH@RVW\W U DR IH® VeIH \& 209W 9D O
9DOLQ OHW OHWKLRRQLRUUMNOIDOQYDRQVNRHIIL]LH @R GYDOKY VH@AEHIO %0,
(DWLQJ 'LVRUGHU (Y06 L QDIMIURGU]WH 9HDUNUILIRQWG HAS X O V L9% 'HQHHFVN/ 6 F D O H
'"HSUHVVLRQ ,QWHQWBEB]JHQWVDW] DQ )HKOHUQ GH®LH /6RNWX®H VBL
$QWLVDNNDGHQ 7DVN ZLGHU



'LVNXVVLRQ

'LVNXVVLRQ

,P )RNXV GLHVHU $UEHLW VWDQG GLH 8QRVH URNSOF®X QYL &/HW
GHP &207 *HQRW\S EHL 3DWLHQWLQQH PRW L% [6V LRGN RQ X
PLWWHOV $QWLVDNNDGHQ 7DVN XQG GLHHLRSWRHLNR VO
SVIFKRPHWULVFK HUIDVVW 'DU<EHU KLQDXVHIXRMEWS G DX I(L
GHQ %0, GLH (VVVW|UXQJVSDWKRORJLIDWQB QGLIHQ QH-EQ HP\L W
SVI\FKRPHWULVFK DQDO\VLHUW

,Q %H]XJ DXI GLH +DXSWK\SRW K HY H HU LEH\HW MW |L.Q KWLHE VWE R Qi
EHL %(6 LP 9HUJOHLFK ]X %(6 ZRE HL GBI IOHKWH GIHAK W2D X |
*HQRW\SV EHUXKW 'HPHQWVSUHFKHQG\SR®WRWWHQQJHIP %] L H
DXFK NHLQ NRUUHODWLYHU =XVDPPHQKDQJ ]ZLVFKI
 QKLELWLRQVNRQWUROOH XQG HLQHU Y HUO/MAD Y NGIHDI HHKW
ZHUGHQ ,P 5DKPHQ GHU ZHLWHUHG\JRWKHYBH[BEORWB VY
%(6 LP 9HUJOHLFK ]X %(6 HLQH HUK|K®HKIN FPLSAX\DPH.LY N WDV
LY HLQ HUK|KWHU %0, Y VRZLHWL®H JUY¥%dAKU K LHHS UKHDWX
&207 *HQRW\S NHLQHQ (LQIOXVV DX| GLH RHU®QFDYDHU XY CU I
$XVSUIIXQJ GHV OHW $OOHOV EHREDFKWHW ZHUGHQ
=XVDPPHQJHIDVVW XQWHUVFKHLGHQ WLER\ARLH HBOMLHQW YR
.RQWUROOJUXSSH EH]*JOLFK GHU ,PSXQOMLXQWIWHQWVUWH®DQ
3V\IFKRSDWKRORJLH 'HU &207 *HQRW\S VEKELEQWIGRWWD XIX
KDEHQ

'"HU &207 *HQRW\S VFKHLQW NHLQHQ (LULDIOMK V¥ DoO\ALYH \H

]X KDEHQ
'LH SV\FKRVR]LDOHQ XQG ELRORJLVFKHQ OHLNLONRUYBIQW
3DWKRPHFKDQLVPHQ ZHOFKH ]XU $XVSUIJXNRPS0QEHX@&6
QRFK QLFKW YROOVWIQGLJ YHUVWIHUMHD %Y O RK QX QUK H®!
RUELWRIURQWDOHU .RUWH[ %HORKQXQJVD\WKRWHBH VRZ DKV Hi:
EHL YHUULQJHUWHU LQKLELWRULVFKHEQWQ®HRQRHWBR UW
KLHU MHGRFK HLQH HQWVFKHLGHQBHWRDOH ]X V&DHWQHO O

'DZH  /R[WRQ 6FKLHQOH HXWWBQG LVW BXIGBHXUI
(EHQH GLH GRSDPLQHUJH 6LJQDOWUDQWIE XQWRIR X QZH DHF IK\N H
)DNWRUHQ UHJXOLHUW ZLUG 'DOOHV HKBIRQNHGLHVHULHHE XO7



'LVNXVVLRQ

ZLUG YRU DOOHP LP SUIIURQWDOHQGRWW HK W [% H HRLGLUW QX
6LIJIQDOWUDQVGXNWLRQ GXUFK GHQ $EEDX G H\EDR®YD EHQ\
7XQEULGJH HW DO '"HU &207 9DOVP XV OMHWWRO}RRI
YHUVFKLHGHQHQ &207 *HQRW\SHQ /RWMILDQHW @W H UV F KG LH
(Q]\PVWDELOLWIW HLQKHUJHKHQ XQ & GEBIGIX QFB XN G QR STRAH.)
HW DO &RQJIJGRQ HW DO ) U I( B @/IRQY HAW DD *HUY
DO .DVSDUEDXHU HW DO 0D CORRMN VL @M B®W DO
BRHLUR 'H 6RX]D HW DO

*HP1% GHU +DXSWK\SRWKHVHQ L LLL ®RPPHD $GHDNIVW
3DWLHQWLQQHQ PLW %(6 JHJHQ-EHU 3DWIHQWLQ DHIDW H
LQKLELWRULVFKH .RQWUROOH EHVLW]HS® EHM @ ROUNK W HQ
7DWVIFKOLFK JHLJWHQ 3DWLHQWLQQH{U PRWWIBOAPIOIKESE
VLIQLILNDQW JHULQJHUH ,QKLELWQRWMNR GWH R O OHHE QLL V \6H
6FKDJ HW DO E UHSOLJLHUHQ 'DJ3HOQWRQ VS KHLQWQGHLD K
DXl GLH ,QKLELWLRQVNRQW UR OMHVXGHBEHRQ /HHKQ BWUD®L
GHVNULSWLYHU (EHQH EHREDFKWHW Hi EHiW ULHOA HOHWHW QR 1 B
3DWLHQW LQQHQ PLW %(6 LP 9HUJOHH®KP W 9% (56 $SNOROH@WH.
GLHVHU $UEHLW PLW HLQHU JU|% HW H®! 8 &/H OK SQW B HM\FX @A
ILQGHQ VLFK DXFK LQ GHU /LWHUDW XH U QRIR R § GVMQZQ W BHEX
GLH YHUVFKLHGHQHQ &207 *HQRW\SHQPBXD8LMWLMWKIWS DKWL
6R DVVR]JLLHUHQ HLQLJH 6WXGLHQ WLGHPHUKQKW H QP $)XQ0OVR 0
HLQHV RGHU EHLGHU OHW $OOHOH = HEOIMSLHW VEZALVH
3DWLHQW LQQHQ PLW ORUEXV 3DUNLQVRRE W \D\K PK \W DD O H
$OOHO +HWHURJ\JRWH HLQH YHUUL@JHKDWHW, GKLEH W HR QAN
EHKDYLRUDOH ,PSXOVLYLWIW JHJHQ+EHWHLYH® $ BXIFR +RP
BWLFKSUREHQ JHVXQGHU (UZDFKVHQHU JHLHURGKOWW $
6FKZLHULIJNHLWHQ LQ $XIJDEHQ ]XU (Q@WWMFIHWBLXYQHIY |, IPGX 0G
ODOOR\ 'LQL] HW DO RGHU GHU PQMAKMOSO BQ6H QG |
,PSXOVLYLWIW B6RHLUR 'H 6RX]D HW DO

P *HIJHQVDW] GD]X EHULFKWHQ % R HMQMWLLI HHW KM WYL Y H
&KRLFH S5DMPLRHOD\ 'LVFRXQDWMNQJEHL 9DO $OOHO KRPR
DONRKRODEKIQJLIJHQ 3HUVRQHQ LP 9HUJDHQ F KL fX QULHME |$ DI,
,PSXOVLYLWIW NRQQWH MHGRFK GHQSIDRFRHY ZHWGH®]\IR
GHFNW VLFK PLW GHU %HREDFKWXQJ G3$H WHRWD $3LEMILMQ W RQ



'LVNXVVLRQ

RKQH %(6 ZHOFKH LQVJHVDPW H L QBHXQALHHEAHLQ HDH/ ,PBW ON Q)
PLW %(6 PHKUKHLWOLFK DXV 9DO OHWQ KEHHVMWDRJGIRWHQ 3UF
'LHGHU DQGHUH 6WXGLHQ NRQQWHQ MEB R R NH IO RW)S\HIF
PLW HLQHU RGHU PHKUHUHQ 'LPHQWKZMHLYHORQRBEND VH WI
.DVSDUEDXHU HW DO 3DOR\VHOLV HW DO

IHXHUH 8QWHUVXFKXQJHQ JHLIJWHQ 8 I|[HRIRW\SNHDNXMHGOM
WKHRUHWLVFKH 'RSDPLQOHYHO LP SUIGLRIQWBGBDY LYWW\ [
HIHNXWLYHU )XQNWLRQHQ LP $OO0JHWHLOHQ V $BEHL VFEXW
DEHU QLFKW QXU GHU &207 *HQRW\S V REDO/MH tHY R QOVHHAK W QHGL
EHGHXWHQGH 5RO0OH ]X VSLHOHQ &KHQ HW DO

$EE ORGHOO GHV =XVDPPHQKDQJV YR RCOHFHM) XWE ,PSXOVLYLWIW
ORGLIL]JLHUW QDFK (OWRQ HW DO

0DQ JHKW GDYRQ DXV GDVV GLH (I1HNWHNMFIKED G HW WH I EWC
MHGHY HLQ]JHOQHQ OHW $OOHOV &RKQyVWUHRIMRG LQKLEHE
GLH &207 ZRGXUFK GHUHQ $NWLY LW WRIHWH G N H[MIGD KHXX
'RSDPLQNRQJHQWUDWLRQ VWHLJW &KHOQURI®/ DO -DFRERWRK
' (VSRVLWR 6PLWK HW DO « JHQHPJ R XRH@ H HYGHHUU H O O
KIKHUH 'RSDPLQOHYHO LP SUIIURQWIRENQ &RVUSWRHMLIVRY 01QQ
,QVJHVDPW VFKHLQHQ PLWWOHUH 'PSXROLMLYHWH\W ]X LE B LXK
ZRKLQJHJHQ VRZRKO QLHGULJH DOVLDQXFHKUKRKWHR BB RXDYQ M
JROJH KDEHQ 'DEHL ZLUG GLH +|KHW: B ORISDQPYRM® &2 BID ¥H®DL
EHHLQIOXVVW VRQGHUQ HV VFKHLQHQ F RZUH LD/DHDUHHP ESHDN/D O
XQG XQEHNDQQWH )DNWRUHQ HLQHDBROOH ]XHPI%HOGHQ R(EH
JHQDQQWHQ ORGHOOV Z+UGH PDQ E NI RXHWL H% OGEKVBIXV $)L



'LVNXVVLRQ

EHVWHKHQGHQ 6WLFKSUREH GLH JO@&HOH + PBRIOIRW H\G | W URZH
ZDV GXUFK XQVHUH 'DWHQ MHGRFK QLFKW EHVWIWLJW ZHU{
'LHVH $QQDKPH HLQHU PXOWLIDNWRULWVOXQMQIWL/BEHULG IGXVF
(UJHEQLVVH GLHVHU SUEHLW XQWHUVW-WDOVZROPEGKHGWF
)DNWRU NHLQ VLJQLILNDQWHU (LQIOXVNWDX I QDK JHEZKBYE
ZHUGHQ NRQQWH

'HU &207 *HQRW\S VFKHLQW NHLQHQ (LQYOWVW DRN G

3HUV|QOLFKNHLWVPHUNPDO ]X KDEHQ
'LH +\SRWKHVH LY GLHVHU $SUEHLW XPHD\P\BW OILEY LI QD R
3HUV|QOLFKNHLWVPHUNPDO EHL 3DWLHQWLQQKRQG LW \Pki( 6
YRP &207 *HQRW\S EHHLQIOXVVW ZLUG Y¥BWLBQM@QEHQ
3SDWLHQWLQQHQ RKQH %(6 WDWVIFKOLFRSXQQHY LWALIVD L DLC
3HUV|QOLFKNHLWVPHUNPDO DXI
'DKLQJHJHQ VFKHLQW GLH $XVSUIJXQJ HVIDUW $G HBL W JHLEF
XQPLWWHOEDU YRP &207 *HQRW\S DEKIQGLH |[SRWRLQO L QW & H
$OOHO DEKIQJLJH (UK|KXQJ GHU ,PSXCPHWYNRDW BR Y QRMH \Q
QDFKJHZLHVHQ ZHUGHQ 'LHV GHFNW VWK Q/RZRK G LPRW \G
/JHHKU HW DO DOV DXFK PLW @WIHOHRHUE BW XGLBQ 6R
PLWWHODOWHQ JHVXQGHQ (UZDFKVHQHQHEH QPIImMMVL FNH L Q
(LQIOXVV GHV &207 3RO\PRUSKLVPXV DXI| GREKNHLSXDR/H Y NWD
IHVWVWHOOHQ ZRKLQJHJHQ MHGRHR57BLMWU T QQIEBSHHEEWMY '$
JHIJHQ<EHU 7DISHHRWP R]IVJRWHQ HLQH HUK|KWH ,PSXOVLY
/IDXW O0DOOR\ 'LQL] HW DO VRUJWHEBXQ @RQ7(VHEDNFEVE B

PIQQOLFK ZHLEOLFK 1eU HLQ H{ [EHHN\XWHLUYHH QH VONVDLI RE)
GLH NRJQLWLYH )OH[LELOLWIW R GHH $\VO/IR LPWELHR.QV G HLUG BRIV
GLH ,PSXOVLYLWIW DOV 3HUV|QOLFKGIHQWNBHUNRDRQ W H PN
DXFK KLHU QLFKW QDFKJHZLHVHQ ZHEMLHES L'HH®\ BEH HQMEGIIUH Ve
YRQ 6RHLUR 'H 6RX]D HW DO GLH @GHLIHMXQGH® K
(UZDFKVHQHQ PIQQOLFK ZHLEOLFEOBQER GHVISXONUY
%, 6 JHLIWH
$XFK LQ %H]XJ DXI GLH ,PSXOVLYLWIW DY/ \BRIFILMYQ@ILFHK\N HY
HLQHP (LQIOXVV GHV &207 9DO OHW 3ROHPRDISHKGWHXV
9LHOPHKU LVW HLQH PXOWLIDNWRULRBOQK %H HL Q QM \D\DXJ



'LVNXVVLRQ

YHU]DKQWH JHQHWLVFKH ELRFKHPLVFKH DHKE @ HXRIUR @IDAH
GHP *HVFKOHFKW XQG GHQ GDPLW HL QX HKWG KHRUPRQ HQ®
S8QWHUVFKLHGHQ NRPPW HLQH EHGHXW H®Q G&EKHROBW DXO 6R
EHL JHVXQGHQ 6WXGHQW LQQHQ P QHO®D LK IO XV HG H¢
*HVFKOHFKWYVY DXl GLH $VVR]LDWLRQ GHVUSXINVBR® PLWO
3HUV|QOLFKNHLWVPHUNPDOHQ '"HPQDFK ZLHVALFKHOHW
3UREDQGLQQHQ WHQGHQ]DHOORHL@®RBRGHERD%HUZDUWHWH |
bQJVWOLFKNHLW DXI 'DJHJHQ JHLJWHQIW BPIOHGLW U P UpIQ
3UREDQGHQ VLJQLILNDQW ZHQLJHU IQRWMOLFK DOV 9DO $0
'LHVH $UEHLW XPIDVVWH DXVVFKOLH % 6 HIEKGHHLHE LVAKHK 3
GLUHNWHU (LQIOXVV GHV &207 *HQRWAISYVI)®D GEKN,PISWORH Y
QDFKZHLVHQ OLH% $XI *UXQGODJH G H UGB JHQ/FEKOHHJ H @/ 6 |
GLH $XVZLUNXQJHQ GLH GHU &207 *HQRNPBOHX K B MU W|ROQ W
JROJHVWXGLHQ JOHLFK JUR%H *UXSSHFKHD BIQRELEE& H® Q
XQWHUVXFKW XQG JHIJHQ*EHUJHVWHOOW ZHUGHQ

'HU &207 *HQRW\S VFKHLQW NHLQHQ (L®BKYV DXI GHQ ¢

'LH +\SRWKHVH Y GLHVHU $SUEHLW EWV®J® HCOMNY & PRHLLH-
%0, DXIZHLVHQ DOV 3DWLHQWLQQHQ RKQRM(E HREHD
(LQIOXVVIDNWRU GDUVWHOOW 3DWL+HHUL QDWW DHPMN. O H QZ
% (6 WDWVIFKOLFK HLQHQ VLJQLILNDQWORMWHUH@HGVIR]LB!
GHV HUK|KWHQ %0,V PLW GHP &207 *HQ F\R UO KIQLH @ R&H I O0CH
$O0OHOV QLFKW QDFKJHZLHVHQ ZHUGHQ
,Q GHU /LWHUDWXU ZLUG GHU (LQIOXVV %06,V N&KIDW UR QRW
GLVNXWLHUW %LVODQJ LVW ZHQLJ GD'RIEMHLE HND GW H
5HIXOLHUXQJ VHLQHV $EEDXV GXUFK GLHWRINWIOUHGQLNKC
5HIHONUHLVH DXVZLUNW GLH DQ GHW (E)RWWYRMHKI @I WLROEG h
GHU (QWVWHKXQJ YRQ ,PSXOVLYLWIKQXQJVV\VWHKFH HQQHGDLV
5ROOH EHL GHU (QWZLFNOXQJ YRQ hPHVSHHIOAKQ BJAKHG LIS
6WLFH HW DO (V ZLUG SBRK|W WGIVH $ @YV SGIHEK HHL
%HORKQXQJVUHL]H EHL GHU 1DKUXQJVDXIQDKPHG]X <E|
LQIROJHGHVVHQ *HZLFKWV]XQDKPH [+&GDW Y%SMMOFEKQK\W JVO \V\
VLQG YRU DOOHP GHU SUIIURQW D O M DFOHWSH] H B O VX © 18 QG\DUD ¢
6WULDWXPOGBBEFXREH@®OWYLHUW GHUHQ .RPPXQLNDWLRQ ]X



'LVNXVVLRQ

GDV GRSDPLQHUJH 6\WWHPV JHVWHXHUW ZLUBKHDKBWWLJ}P
JLRULOOR HW DO 6RPL&H NJQ QGHHQ ' B © BVAHLLOVIFEKH B,
GXUFK &207 *HQRW\SHQ LQ '\WEDODQFHQ UBKVX®IWLHUF
%HORKQXQJVYHUKDOWHQ DXI| GHU (E H QMHONLEBHHNL BH O X V¥ ® IQF
'LH +\SRWKHVH GLHVHU $UEHLW ZRQDFKRE®IQ ®HWW $QOHTC
HUK|KWHU %0, HUZDUWHW ZLUG X% W L@BIU BKIH URIR\O\D ELOD
9DULDQWH GHU &207 EHGLQJW ZDV XQWEUHGSK]}XLRD®HUV
JHULQJHUHQ (Q]\PDNWLYLWIW |+KDXW URWWOWLHDKWQ HLQH'D
$EEDXUDWH XQG HLQH K|KHUH 9HUI+JEDBWHVFKHRQ6 FOSDW |
'RSDPLQ YRU DOOHP LP SUIIURQWD®HRK. BUWW GRRML QQHRW
VWIUNHUHQ 5HL]DQWZRUW ZIKUHQG GHU B&HO RIKMQRQJIJVHUZL
'LHVHU YHUVWIUNWH %HORKQXQJVUHLEKPH X YEHULP 8 K U WIHDF
(VWVHQ XQG *HZLFKWV]XQDKPH 6WLFH HW DO
%LHOL VNL HW DO EHVFKUHLEHQ WOLFKIQH6WHPKSBI
NDXNDVLVFKHU 3UREDQG LQQHQ PLW hEHWMHHEALPKWKZHY H
VRPDWLVFKH XQG SV\FKLVFKH (UNUDQNXQJHQODEQ HKFKV
KHWHURJ\JRWH ,QGLYLGXHQ MHGRFK XBWH®HGHPXERBPHQ
9DO OHW 3RO\PRUSKLVPXV XQG GHP %NDQWFKW VWDWLVWI
'DIJHIJHQ ZHLVHQ DQGHUH 6WXGLHQ GDRFIXJRKLI) , GOMWL ORE
HLQH VWIUNHUH 1HLJXQJ ]X hEHUJHZL FKG K D EBIQL D 8V DO H W
XQWHUVXFKWHQ HLQH 6WLFKSUREH MXQGH3RYWREDLGIE
EHL 9DO $O0OHO +RPR]J\VJRWHQ HLQH JHU L Q JHUHH QROH\GLUX.Q R U k
PHWDEROLVFKH 8PVDW]JUDWHQ ZDV HBLRKO He KB KQ HIDMWWR]
DQDO\WLHUWHQ GHQ (LQIOXVV GGIH &K UHHMIRMD Y B Q KL
EHL GUHL ELV YLHUMIKULJHQ .LQGHUQ RWHQ ,QGH.LY LO®DXH
JHLJWH VLFK HLQH VWDWLVWLVFK VLW®QHILANDH W DK UOHYH
EHYRU]J]XJHQ ZDV HLQHQ P|JOLFKHQ 5LVIQWRZIDRMNW®RXQJ.LY RG
hEHUJHZLFKW GDUVWHOOW
,QVJHVDPW LVW GLH 'DWHQODJH VHKWXGDONEQVRYQWBQ I
NHLQHQ =XVDPPHQKDQJ JZLVFKHQ &207 *HQRWDS# QX QG ¢
hEHUJHZLFKW QDFKZHLVHQ ORU\VDHW DO  $XVMFXOQDRH HEW
KLHUIsU LVW GDVV GHU (LQIOXVV GHUZ&2J0FHQLRR'®Y QL VRMLGHR
VSLHOHQ |DKOUHLFKH DQGHUH )DNWHRHUH ® W IDQH Z L F K WIRJUHL ¢
DO 5ROO0V EHLVSLHOVZHWVH7GLN ,QWHUDNWULRQ



'LVNXVVLRQ

GLHVHU .RPSOH[LWIW DXV YHUVF K L HHENHIYQWHQ E HDNNDADRQUMHDQ
'DWHQODJH ]X $VVR]LDWLRQHQ HLQHLO QMY )DINW REMHQIAZMF

XQG $GLSRVLWDV QDFK ZLH YRU XQHLQKHLWOLFK
=XVDPPHQIDVVHQG EHVWHKW EHL 3DWALHHIWDE @ HHQ R LKW % V6 5i
leU HLQH % (6 .HVNL 5DKNRQHQ OXVWHOLQV HUJHBMN® N UFK
DOOHUGLQJV NHLQH +LQZHLVH GDUDXI GDWS$ GHHY QGOYNN
ZLUG $OOHUGLQJV VROOWH GLHV DR® U XN WUHDQ $QWXIGQ
3UREDQG LQQHQ YHULILJLHUW XQGQLE LR Q\WH [\ \B I GBINW URY
'$7 XQWHUVXFKW ZHUGHQ

'HU &207 *HQRW\S VFKHLQW NHLQHQ (LQU™SWDWWERRDGA I HH(

]X KDEHQ
$XVIJHKHQG YRQ HUVWHQ +LQZHLVHQ KXVHMWQ DOUHU 3 LEDHRWD\
GLH +\SRWKHVH YL GLHVHU $UE HI6WH LMV & X3DI\M 5 ) QMWLHLUHH
&207 *HQRW\S EHHLQIOXVVWH (VVVW]|UXQ 3DS\DLIM IQRQRILHQD R
%(6 +LHUEHL ZLUG DQJHQRPPHQ GDVV YRD DWW XHR\GDIN N\
$XVSUIIXQJ I*KUW 'LHVH $QQDKPHQ GHNWHOQLYHBPK MHGRFK
=DKOUHLFKH ZHLWHUH 6WXGLHQ KDEHQ Q@HQHRF|J&OA0TKH Q
*HQRW\SV PLW YHUVFKLHGHQHQ (VVVW]|UXQHERQXMMNIH YX I
LONRQVLVWHQWHQ (UJHEQLVVHQ (LQH @HWDRDQB O WHL QH
$VVR]LDWLRQ GHV &207 *HQRW\SV PLW $ID®GHU %1LHROC
OHWDDQDO\WVH YRQ *HUYDVLQL HW DOHQW L QIORIQQMH QKL E
DEHU EHL 3DWLHQW LQQHQ PLW % (6 RGBT *$Q RIWOQSM DX DI
JHQHUHOOH SV\FKRSDWKRORJLVFKH 6\PSWRPH EHVWIWLJHC
=XVDPPHQJHQRPPHQ VFKHLQW HLQ GLUHNWHBV(IDXIOBYW (
(VVWWW|UXQJVSDWKRORJLH QDFK DNWXHOHLHIO LEW HQIOHDI PIH
NJQQWHQ ]JXJUXQGHOLHJHQGH DOOJHPHXKQMLYDWWR URI®H Z
([SUHVVLRQ DQGHUHU *HQH ZLH ] % GDV 2[\DVRHLQHHIR O*Q
VSLHOHQ



'LVNXVVLRQ

'HU &207 *HQRW\S VFKHLQW NHLQHQ (NQYOXMW DXIKGEH C

'"HSUHVVLRQHQ VLQG HLQH ZHLW YHUEBXOW H VD \WRNJUW BI Q@ KDXIG
DXl *UXQGODJH YRQ SV\FKRORJLVFKHQW EHB O®JWHRK HIQQ X
=X GHQ SV\FKRORJLVFKHQ )DNWRUHQ JH{LQHQNRH QV SWLH®IV'ZH |
ZLH %HHLQWUIFKWLIXQJHQ H[HNXWLY HW QX\MHVL RHLHM YXQHG
YHUJHUUWH ,QIRUPDWLRQVYHUD U E HQ WXHQUDXEG IPDXOQS D 5 OR

*RWOLE $OV ELRORJLVFKH (LQIOWH]DKIOWGHBRKHKC
HSL JHQHWLVFKH QHXURSK\VLRORJLVGEKWNXWIL KIRRW P RoQH O (
DO *DWW HW DO ODVVDWKRWHDND DO ORUNAML @ 2(
9D O OHW 3RO\PRUSKLVPXV NRQQWH LQ W®LYHWHDQ

'HSUHVVLRQHQ LQ =XVDPPHQKDQJ JHEUDFKW DAHLREHE :
XQHLQKHLWOLFK ZDUHQ $QW\SD HW DODVVDWYHWMOVNL HW
HW DO 2KDUD HW DO 2SPHHU HW DO

*HP|% GHU +\SRWKHVH YLL GLHVHU S®EWV V8 DAXUGGWLQIHL
% (6 JHIHQ*EHU 3DWLHQWLQQHQ RKQH %I(\W BXQZH IV HQH ZHD V
GXUFK GHQ &207 *HQRW\S EHHLQIOXW/Q 3DWICH G\ WQYQFHKO P E
LP 9HUJOHLFK PLW GHU .RQWUROOJUBB %HDHL QH § U HY IVILL YLD
$OOHUGLQJV KDWWH GHU &207 *HQRW\G LGID'EHISIU N YAV Q¥ALQV (1MQ
'LHV VWHKW LP (LQNODQJ PLW GHU 0 NW® H OGLHIG NDWHH VORI
PLW GHP &207 *HQRW\S QLFKW QDFKZHLVEDUHNM ]$Q\WWIHO |
ODVVDW HW DO HLQHQ =XVDPPHQKDQXIWALMAFKBQY B
'"HSUHVVLRQHQ PLW GHP 9DO $OOHO HWW DBLWH U HQL CH B BIKQ)|
1HLIXQJ ]X '"HSUHVVLRQHQ EHL OHW $POHIUSULBKW LYQ@B® V
GDVV GDV OHW $O0OHO GXUFK GLH HUNK|GKNWGRSQDLFPLOHUUR @
.RUWH[ ]X HLQHU ZHQLJHU HIIL]LHQMHU 9, QURUEBWWRQH (1 K}
HLQHU ,QIOH[LELOLWIW DXI| 8PZH@WUHL]H BHHWWHMVD G QW\
'DIJHJHQ N|QQHQ 9DO $O0OHO 7UIJHU LQIRUP WK R QMED IHNR I
SURJHVVLHUHQ OLHU HW DO 0LWQ G,I)E LYD.G YOH® RE
OLVFKIRUP HUJLEW VLFK VR HLQH XPJ3HNHEHW H L8UNWP\LUFK. Q
GDV OHW $0O0HO VRQGHUQ DXFK GDVLXHDED IGAKH 3HHVIRK®H
NRIJQLWLYHU )XQNWLRQHQ ,PSXOVLYEWI\®LHXQ@G UP|UDH EWE
HPRWLRQDOHU ,QIRUPDWLRQHQ 'HSUHVVILRQ®RQ HW\W GQW\
OLHU HW DO



'LVNXVVLRQ

=XVDPPHQJHQRPPHQ EHVWIWLJHQ GLH LQ GUHVEHUL$VIE HG W
$QQDKPH GDVV 3DWLHQWLQQHQ PLW % (6 WL\Q B Xd B HWHED B
3DWLHQWLQQHQ RKQH %(6 $UDXMR HW BQH (UNHGQWIRQUE
DQGHUHU 6WXGLHQ QLFKW XQWHUVW H0]\8 W &G 60 6 &RUOOF K
GHU GRSDPLQHUJHQ 6LJQDOWUDQVGXEMILRY W PJ®UXQRK QML
]X JHVW|UWHP (VVYHUKDOWHQ XQG DOVPB WRR PXVHNQEHL W H E

NDQQ

O|]JOLFKH (LQIOXVVIDNWRUHQ DXI GLH LQNRQVLVWHQW

*HQHUHOO LVW GLH 'DWHQODJH [XP (LQIGKN VPGEKD &RPY LW HQ |
DXFK DXI GHQ %0, GLH (VVVW|UXQJVSDWKIRVORHKHK R QKR PRL
$XFK GLH %HIXQGH GLHVHU $UEHLW ODVNHQQ\HHL QH P >O\LBIBF
YHUPXWOLFK YHUVFKLHGHQH DQGHUH DRWRIUAKVIXW XQ G
PeVVHQ $XVJHZIKOWH %HLVSLHOH VLQG LP )ROJHQGHQ GDL

,PSXOVLYLWIW XQG LKUH ]DKOUHLFKHQ >XMVADR BRRUOHRY L

OLWWOHUZHLOH JHKW PDQ GDYRQ DXV QEDHMH QZ XK H®H
3HUIRUPDQ] EHL H[HNXWLYHQ )XQNWLRQHQHUVFEO®GHPHIC
,PSXOVLYLWIWVNRPSRQHQWHQ NHLQ OLQHDWHLIHVRQG
=XVDPPHQKDQJ EHVWHKW (OWRQ HWKB MOV DXBRXYRIKO DH K
H[WUD]JHOOXOIUH 'RSDPLQNRQJHQWUDWLRRGHU LPX SKI | IGHRR
BWULDWXP VFKHLQHQ VLFK HKHU XQJ«QW®LJP LINXW DXL
'RSDPLQOHYHO GLH /HLVWXQJHQ SRINIQMIQY [® VERI® LQWOR OV

SHW]JROG HW DO '‘DUEHU KLQDPOWXIJLEDW VHVG HHQHAHILY I
RSWLPDOHU 1HXURWUDQVPLWWHUOHYHGHQFXKQMWH UWHKHAK
%LOGHU HW DO OLHU HW DO H $Q VUK KH WHWW FKILHE

NRIJQLWLYHU )XQNWLRQHQ DQ WRQLVFK® XFE&HS QDL \LEX I6
=XVDPPHQKDQJ HLQH EHGHXWHQGHHMROOH ]X VSDWOBIQE DHMH
DO 1RJXHLUD HW DO

1ILFKW ]XOHW]W KDEHQ GLYHUVH 6WWGERQQXDHG HINWL YGIMW G
DOOHLQ QLFKW DXVUHLFKHQ XP bQ@®HUQBIHGLH QGDRSI
]XVDPPHQKIQJHQGH 5HIXODWLRQ NR JIQHQL Y&HDD FEX-QHIWY LDROQ H
(OWRQ HW DO JRUEHV HW DOQEHUJ +HUVUDGS D 6 BIRCHN



'LVNXVVLRQ

DO ODOOR\ 'LQL] HW DO 3SDER\NCHW BW DO =L
DO 1HEHQ HLQHU 5HLKH YRQHRSDPP L'Q'UHDRIWR b MWQ DO
=LHJOHU HW DO LVW HDNQWZRHUW WV HA) HE&IHZAL AKSADLRIIHQUW U

'$7 GHU LP *HIJHQVDW] ]XU &207 LP SWAIURPQEWMDWLHQN XRPU /H
XPVR PHKU H[SULPLHUW ZLUG &DGGM BV DO 9DQGBQREYHLO]

DO (U JLOW VRPLW DOV GHW ZhAKWGLVW®J)B NW RUURIK
DXVIJHVFK*WWHWHQ 'RSDPLQV LQ VXEHNRWW IDNDOHQ 56+IV RN
DO 6R EHZLUNW '$7 HLQH VFKQWHO® KR SIHRAHU DR GL

6\QDSVHQ XQG GDPLW GLH :LHGHUKH UNRHDHYPO & HY/D WIR @
SKDVLVFKHQ $XVVFKsWWXQJ ,P YHQW UDSWH QU RW WIDIDMXP . R Q
VRUJW '$7 ZIKUHQG GHU %HORKQXQJVHUBBIHYEQ J XD %G H B
'RSDPLQZLUNXQJ 'DJHJHQ ZLUG GLH YOI ISQDIWRRW BEMQR. &
XQG LP OLWWHOKLUQ YRU DOOHP ZIKUBQ GG XGWHRK %$I0 RK(
EHZHUNVWHOOLJW 'UHKHU HW DO VHQ SHRERDMQ H RBU7I L
'RSDPLQDEEDX ZIKUHQG GHU %HORKQXQJVHUZDUWXQJ VRU.
)»U YLHOH GHU LQYROYLHUWHQ (Q]\PHU5SH]ESVBRONDRYG & LA
EHNDQQW ZHOFKH VLFK DX|I GHUHQ S$WN\®XYMMQV GHA ZL2ADN
9DO0 OHW 3RO\PRUSKLWREB¥XW GHU &207 3RO\RRUSGILWP XV

$SNWLYLWIW GHU &207 DXI (Q]\PHEHQH QWEHQ DBHHDKEKIB
*HQH[SUHVVLRQ DXI| P51%$ (EHQH 'HDQ HM DO (EHQVYRW
YHUIQGHYWUHDEBOH QXPEHU WOIFGHBRWHBRDSKLVPXV LQ G
XQWUDQVODWHG WHVYR®7 *HQV GLH )XQNWLRQ GRE '$7 M
QHXQ RGHUWPHXGHP UNWRWEKWQGHQ VLQG 9DQGHQEHUJK F
%HLVSLHOVZHLVHWPBPKQUEHP JHROHRLWMU HUK|KWHQ '$7 $NWL
GDPLW 'RSDPLQZLHGHUDXIQDKPH LQD®LH 6)\Q W@ WHLHHLUH «
HLQHU YHUVWIUNWHQ ,PSXOVLYLWSW ZRURDUMS/KUMWAD O RU D C
BWULDWXP YRUKDQGHQ VLQG ZHUGHQ GLLWI W FEHH®IV. QR Q K'\DV G
KDXSWVIFKOLFK DXl GHU )XQNWLRQ GHV 6WULDWXPV EHUXK
'DU*EHU KLQDXV VFKHLQHQ GHU &207 9DO OHWBRO\PRUS
9175 3RO\PRUSKLVPXV DXI JHQHWLVFKHU JIEHHDHQ H SaHWNDRACL
HW DO ZDV VLFK DXI| GLH .RX@UW YR Q DXEG LGN XQ o HDX
&DOG~ HW DO JROJOLFK OLHJ®WHNEHQH3KILPRWDS HQV
VRQGHUQ GDV HLQH $OOHO NDQQ GLH HWKIR®®H S HGF KHD CBb
XQWHUGU*FNHQ RGHU DQGHUZHLWLJ HOEH@OXVVH®DBEHQ \



'LVNXVVLRQ

GLHVH HSLVWDWLVFKH ,QWHUDNWLR® FEHY %K EXQ WHKHIY X:
'HPQDFK HUJLHOWHQ MHQH ,QGLYLGXHQ ®LGH KO ARWIVH @ L(1
PHLVWHQ %( (SLVRGHQ GLH OHW $O0OHO KR MRRYIRRW RIBADUV

9D0O $O0OHO KRPRJ\VJRW SOXV '$7 $OOHBNHKUMU KMQW & QZ D
$OO0OHO KRPRJ\JRWH SOXV '$7 $OOHO 7UIPRJ\ 1LRMDH B WRYZ L
'$7 $O0OHO KRPRJ\VJRWH ,QGLYLGXHQ GLHV QL®IG UGLWHWH
ZHQLIJVWHQ %( (SLVRGHQ

=XGHP PHKUHQ VLFK +LQZHLVH GDUDXI| GORNQHBILEHQ$ WL
OHWK\OLHUXQJHQ +LVWRQ ORGLILN D BILSR/QHIQQ K QSR QO FKEH N
$XVSUIIXQJ YRQ (VVVW|UXQJHQ XQG DQGHDHE QS W\SKH QMY
$EGROPDOHN\ HW DO ++EHOLHQYWDOQQHQ P%WML6BRMWR
NRQGSWWW PREMANBLHOVZHLVH HLQH +\SRPHWK\OLHUXQJ GH
DQ &S* OHWK\OLHUXQJVVWHOOHQ QDFKJHZHWVBQ ZHUGHQ
*HQHUHOO VWHKHQ HSLJHQHWLVFKH 8QW HPUWWX PKW\QW HUX QB H
MHGRFK QRFK DP $QIDQJ XQG ZHUGHQ GXQULFK DAL OLHQUI O B M W
ZLH] % GLH .RVW OHGLNDWLRQHI® %HKHRLINXQUH G DN |0 SKW
GHQ VR]LR|NRQRPLVFKHQ 6WDWXV X QG \GIHV E & G K WG XHHD\VOAHK
++EHO HW DO

JROJOLFK OLHJHQ GHU (QWVWHKXQX ! YROX URBLGRDLRILW F/K HEW
YLHOH EHNDQQWH DEHU YHUPXWOLHAKRDKXGK EDQWO B QG RKIHE
)DNWRUHQ ]XJUXQGH &DOG~ HW DO O 6RHLURKHHQERH L
JHQRPZHLWH $VVR]LDWLRQVVWXGLH Y$XOASUABXQG HHUL|GIH W % ¢
LQYROYLHUWH *HQH ]X LGHQWLIIX]R HULHQ3 DAKKORLINH € W/VBIOG L H \
YHUEUHLWHWHQ (VVVW|UXQJ ZHLWHU DXI]XNOIUHQ

(LQIOXVV GHU OHVVYHUIDKUHQ

(LQ ZHLWHUHU $VSHNW ][XU (UNOIUXQJ GHJe LOQINFKQ \GLHVUN F
$VVR]JLDWLRQ GHU &207 *HQRW\SHQ XQG DBWWD FRKSIX OWD YV V)
,PSXOVLYLWIW HLQ PXOWLGLPHQVLRDRWOHYW.RRW A KW G DWF K
VXEMHNWLYHQ SV\FKRPHWULVFKHQ XQG REWHNWLRKUHE
XQWHUVXFKW ZHUGHQ NDQQ +LHUEHL Q/VKIRAHQU WRK LOIIBRKL
'LPHQVLRQHQ YRQ ,PSXOVLYLWIW LP BRGGXQWIHIYGE K IGHE Of
QHXURELRORJLVFKHQ .RUUHODWHQ ]X)]XRUEG QBQHWISUR F KBK



'LVNXVVLRQ

+LUQUHJLRQ EHVWHKHQ DX%HUGHP B8QWHUYPENNHBE L
Vv
BHOEVWDXVNXQIWVIUDJHE|JHQ ZLH GHU % Ya WIWH UDDWV F
3HUV|QOLFKNHLWVPHUNPDO DXI (EHQH GHU QIQFKW SOI
DXIPHUNVDPNHLWVEDVLHUWHQ ,PSXO\WMY NWQ\Q DDH BXHAK H Ot
KIXILI NHLQH $VVR]LDWLRQ PLW GHP &2BU GHQR WR S EEHW FKW
ODOOR\ 'LQL] HW DO 3DOR\HHPUWIHW s DHU VWHK
EHLVSLHOVZHLVH GLH 6WXGLH YRQ 6R MDAV HG 6IRIX POH W \§ O
KRPR]\JRWH JHVXQGH (UZDFKVHQH HL@HHHWPWKOYVHYWWI\GLI
DXIZHLVHQ
'HU LQ GLHVHU $UEHLW YHUZHQGHWH %QWRY DINNDHH @ XD @
LQKLELWRULVFKH .RQWUROOH $BWRXQALDGHV HXWI®RQ (WY
DOV GHUHQ QHXURELRORJLVFKHWH .RUIUBIR@WD GH U. RAF
DQJHVHKHQ ZLUG $QGHUH KIXILJ YHUZHWQGMWXFK$OQID
YHUVFKLHGHQHU ,PSXOVLYLWIWVNRESROHFEWHQNADD\] %
'LVFRX QM *RHUR*FDVN RGIHW REH B LIMDN OLHIHUQ GDU-EHU
DXFK $XVVDJHQ ]X XQWHUVFKLHGOLFKH@HNRIQEWLFHBIBBR
%HFKDUD HW DO %XHORZ 6XKWYDJOHLHW\DO
,Q $EKIQJLIJNHLW GHV YHUZHQGHWHQ 96 UHDKWWHRY DHULIRIE H
,PSXOVLYLWIW XQG GHP &207 *HQRW\S KK QVQH GY AKHWG HWE K
NRQQWH NHLQ (LQIOXVV GHV &207 *HQRW\BYX WY LGALIKRV
QDFKJHZLHVHQ ZHUGHQ 'LHV VWHKW3ILPD RMWMOQYVG®M] [/H KIQW
DOV DXFK 8QWHUVXFKXQJHQ E HL] RO W L-OmMUHI B MW
DO +LHU NRQQWH EHL OHW $O0O@GIDQKRR R J\Q RMKH® FTLW
$OOHO 7UIJHULQQHQ HLQH HUK|KWHEPHFKBYHVR ZBIOBHPS X0V L
$XFK |®PZD *DPETOLMN VFKQLWWHQ JHVXQGH HUZDFKVHQH OH
JHIJHQ*EHU 9DO $O0OHO +RPR]J\VJRWHQ VFKIDHFKWHD JHI HQD O (
JHLJWHQ 9DO $OOHO KRPR]\JRWH DO N RKRO/ME KINW HI HP SKH OV
LPPHOD\ 'LVFRXQWLQULQ (UNOIUXQJVDQVDW] I+U GLHVH 'LV}
DXIJUXQG GHU XQWHUVFKLHGOLFKHQ $QLRUGHQ X®LH/E OIH G
]JXJUXQGH OLHJHQGHQ +LUQDUHDOHBVYHWHS QHONKDIHQ
$XIJDEHQ EULQJHQ GLH UHLQH H[HNXWOWR )X QYW LR D@ H |
OLHU HW DO 'DJHJHQ VLQG 9D RHEWGIHO EWILI HIX ILQEH G
HLQHU HPRWLRQDOHQ 3URJHVVLHURDD EHREWNGY DD QR% |



'LVNXVVLRQ

'LQL] HW DO OLHU HW DO W YHUZHQ GH W WYHIQ $WLE/HDL
7DVN HUIRUGHUW YRU DOOHP H[HNXVHYH $DAHNONTRBIQHQLC
HQWJHJHQNRPPHQ VROOWH $OOHUGLQBVEMRE & WH QHIVW X
QDFKZHLVHQ (LQH (UNOIUXQJ KLHUI*ULQHHJWH PH DO/LHLKHLLL
$XIKHEXQJ GHU (IIHNWH GHV &207 *HQRWWHDXUQ GGH Q
YHUVEFKLHGHQHQ +LUQDUHDOHQ XG& GE®HQ VN DXQ LGIHY 8 R BW |
R VSUHFKHQ GLH LQ GHU KLHU YHUZNRGH® AR VAW VH RHL X3/
1IDKUXQJVPLWWHOELOGHU GDV %HORKGKQHYHQWBRR LIRM |
.RPSRQHQWH ZDKUVFKHLQOLFK LVW =XGHPHEZWU GHQ XLAG *
OLHJHQGHQ 6WXGLHQ OHLFKW DEJHNQOBH®H DMMVI@MUZHD
GLH ]X HLQHU ZHLWHUHQ 9HUJHUUXQJ MEHQ(NJRIGWEHWVH EHL

(LQIOXVV GHU 6WLFKSUREH

1IHEHQ GHU .RPSOH[LWIW GHU ]XJUXQGHJBONIUHQEH QX Q& X
JHZIKOWHQ 7HVWYHUIDKUHQ VSLHOW GLHLOWGHKQSEREKBU
GXUFKJHI*KUWHQ 6WXGLHQ HLQH ZLFEKGHUHMERE DL IJHEX I§)
VWDQGHQ XQWHUVFKLHGOLFKVWH 3UREDBQBUBMIR QOH KWWY
6SHNWUXP YRQ JHVXQGHQ 3UREDQG LQQH®RHILDROR\6R®LD |
HW DO *EHU 3DWLHQW LQQN@LPHW $®LSRVLWIRW\ W HHN
(VVWWW|UXQJHQ &ROODQWRQL HW DO RIGUHYID V
'"HSUHVVLRQHQ $QW\SD HW DO H Q ER.VWK B Q UJIX L DR QH GWHI
DO 6FKL]IRSKUHQLH +DUDOGVDERIGW.INHLW % RSDM W
DO RGHU $XIPHUNVDPNHLWYVGH IL]&BO-R\SHOULIVNNWL YOLOW | W
'DUEHU KLQDXV YDULLHUWHQ 6WLFKSURBHQIOM BAK WQGE F KX
*HVFKOHFKW XQG DQGHUHU )DNWRUHQ HQRUP
%HLVSLHOVZHLVH VFKHLQHQ *HVFKOHFKW QKRUAKRQIG HZQ E Hd
(LQIOXVV DXI ITHXURWUDQVPLWWHUV\VWHRRK®@ K BEHIU REX H
-DFREV ' (VSRVLWR 6BPLWK HM\L @K 9HUJO WRFKEDW
GHU BWXGLHQ PLW XQWHUVFKLHGOLF K K UH tHAFKKZ®I K FK \Z HWGX
GLHVHU $UEHLW ZXUGHQ | % DXVVFKOL® % 6UFKRZHDRO LV K4
QXU O0IQQHU XQWHUVXFKW 'LH PHLVWHQ 6W
JHPLVFKWJIJHVFKOHFKWOLFKH 6WLFKSUREHQ
,PSXOVLYLWIW XQG LQVEHVRQGHWHRGVH B IKW UNRHLOM [XHIU GHK
YRQ 5HLIXQJVSUR]JHVVHQ GHV *HKLUQV D/XFK GXUWRK BX \HWO



'LVNXVVLRQ

9RQ GHU .LQGKHLW ELV ]XP MXQJHQ (BEZBHFKVH(

 QKLELWLRQVNRQWUROOH VWHWHUH® (V¥&DEKOH ¥ HQUD\® WH. B
VLQNW VLH LP VSIWHQ (UZDFKVHQHQDOWHU ZL$KGHK UL Q EG L$HN
$UEHLW JHLIJWH VLFK HLQ VLJQLILNB QMHWHMN®I QR VHIQBHY 30|
7DVN ZHOFKHU DXI| GLH ,QKLELW LIR{QUW NROWHWR/X 6 KWIHE JAL\WM IC
XPIDVVWH YRUZLHJHQG 3HUVRQHQ GHVMVHQKHD & Q6 P\L WY 6

“ -DKUH % (6" -DKUH 'DEHL ZDUHQ GLH 7HLOQHKF
.RQWUROOJUXSSH VLIQLILNDQW M+Q OHI) /% IVHLUHDUNQUG NODXQ G |
3HUVRQHQ LP O9HUJOHLFK ]X (UZDFKVHQHQ UPLQIHDKUHH
,QKLELWLRQVNRQWURO O H$NQ YHIQRRP PAMQDDH UG H Q
'HV :HLWHUHQ KDW GDV $OWHU HLQHQ/LERIDXFN DQIX®W® L
'DWHQ JH]JHLJW KDW ,P 'XUFKVFKQLWW W@ B H DIW R3HQ %P, /DHK
GHV /HEHQV DQ 1XWWDOO LIO GLHIRHRIQ$QVW LA R BRHH L
VWIUNHU DXVJHSUIJW LVW DOV EHL OIQQMHEXIQ3XIMXQ
9HUIQGHUXQJHQ GHV 6WRIIZHFKVHOV LHPW $O/C\IRIIR BEH BDKIOH O X
6SHILHOOHQ $UQHU HW DO "D GHHOPW-HEWH b1 GW Q FIKRIWL BRI @
BWDWXV GHU 3UREDQG LQQHQ 6R NRHPPW EIHH G L AIONZ HIL\D
GXUFK *HVFKOHFKWVKRUPRQH EHL SUI UBMXHGQSRXRVAHQRISQ
&KHQ HW DO 6PLWK HW DO
bKQOLFKHV JLOW I+U GLH :DKO GHU VRWWWLBQZ (IHQV K ®IBWL
RGHU SV\FKLVFKH (UNUDQNXQJHQ 6R ZXW GHXQ Y QGG HIV PIIUWS
XQWHUVXFKW XQG HLQHU JHPHLQVDPHM® XRNGN LRHUJHIZXE 8 W
3UREDQGLQQHQ JHJHQ*EHUJHVWHOOW H@Q JAH.JH @ LIH O 6 QL Q
DQGHUHQ 6WXGLHQ KIXILJ DOV $XVVFKOXEVNUQWGHHR X P
=XVDPPHQKDQJ VSLHOHQ DX%HUGHP VLHFK LHIQ GIiH QB GIR OLC
%HLVSLHOVZHLVH VLQG I+U GLH 'LDJQRVH QGHLLVQW UP 4J 6 FQ\DVE K
HLQ Z|FKHQWOLFKHU (VVDQIDOO *EHU BIUHQ PRQOWWWBQWK Z
(VVDQIIOOH SUR :RFKH *EHU VHFKV ORQDW HR REFH.LIQ MR WY MW\
DXFK GHU =HLWSXQNW GHU 6WXGLH HQWVSUHWKHQB® XIQWBG
GLH BWLFKSUREHQ]XVDPPHQVHW]XQJ
$O0OH GLHVH $VSHNWH HUVFKZHUHQ JHQHDHION N L$HK/ G D BIHER
*HQRW\SHQ DXI| GLH ,PSXOVLYLWIWHDXXZEK NHKQY 'GNLNE GHQ
.RPSRQHQWHQ YRQ ,PSXOVLYLWIW LQ KXQ@HQNRK® DHG GLL
XQWHUVXFKW KDW



'LVNXVVLRQ

BWIUNHQ

BRZHLW EHNDQQW ZXUGH LQ GLHVHU GWEFRKSWRBN W DO E
DXl GHQ =XVDPPHQKDQJ GHV &207 *H QIRW V& \E I? L \® DGHLLH (PVB IX@
% (6 XQWHUVXFKW =XGHP ZXUGH H[SO R&DDW I*H QRWKSE HIUX (L
GHQ %0, GLH (VVVW|UXQJVSDWKRORJLH XQ EHGDA PO\WH I/Q
9HUJOHLFK ]X XQVHUHU YRUDXVJHJD QH HOH.G K33 DRRBHV WX LU
$UEHLW YRQ Q 3DWLHQWLQQHQ RUGHA(6 DXI Q HUK|K)
'DU*EHU KLQDXV ZXUGHQ DXV GHU .RQWUROYCLIGXSES H
DXVJHVFKORVVHQ EHL GHQHQ MHPDOV WE&BH 0%)® L EKHHIDQ C
HSLJHQHWLVFKHQ ORGLILNDWLRQHQ [XKJHKRW] SDYY VDR
JHQHWLVFKH 3RO\PRUSKLVPHQ DXI (EHQHGGNU/ HEH QW UQLNW
JUXQGOHJHQG IQGHUQ 'DKHU Z+U GHQVHUG %Y 6 GXHIQ(PLME QH ¥
.RQWUROOJUXSSH YHUIIOVFKHQ
0DQ JHKW GDYRQ DXV GDVV ,PSXOVLYWWNXWWMLQ/WXTWOFR
YHUVFKLHGHQHQ .RPSRQHQWHQ EHVWHXWVE | VBIZGH QARA WHR@ P L
XQG RKQH EHJOHLWHQGH (VVVW|UXQJ ZI*H R¥% W B(6 G FKIHE\Y b
HLQH HUK|KWH %HORKQXQJVVHQVLWL@WIWLHX YBHWVILW JHIC
LQKLELWRULVFKH .RQWUROOH DOV |ZWLW HE HR PSR HHQWH LG
% (6 GHXWOLFK VWIUNHU DXVJHSUIJWHIW WX UGHQ HQY ®IOHVHU
GLH LQKLELWRULVFKH .RQWUROOH DO VPGEXIOWX @ I WEN] R 1 WOH
WUDFNRGDWLVDNNDGHQ 7DVN *LHO HW RBQG GLH/PGX W Dl
DOV 3HUV|QOLFKNHLWVPHUNPDO SV\FKRPHWXQWF KW LDADW H
E 'DV  (\H 7UDFNLQJ PLW GHP QDKUXQJVRUWWGEOE
$QWLVDNNDGHQ 7DVN ELHWHW GHGQ YPWWEHQ HHE W\ QREW BIX
GLH QDKUXQJVEH]RJHQH LQKLELWRULVFKH .RQWUROOH
'DUEHU KLQDXV ZXUGH GLH 6WLFKSUR®E HZ KH QV EF KOO IF K
VFKZHUH SV\FKLDWULVFKH (UNUDQNXQJHQ NR@MWI KQWLHW
DQGHUHP DXIJUXQG KRUPRQHOOHU )DNSNRROWHQ IHLQBHE
'RSDPLQPHWDEROLVPXV ]X VSLHOHQ $KIUWX G B VG PINMWHIL ZK
*HVFKOHFKW QLFKW UHSUIVHQWDW L YHK® OD \WUHRE\D @/GHI ¢ FDX W
BWLFKSUREH H[NOXGLHUW 6R NRQQWGHH LQH HQ Q &IQX WV BIHC
$UEHLW ]XP ZHLEOLFKHQ *HVFKOHFKW HUUHLFKW ZHUGHQ
'LH (UJHEQLVVH GLHVHU $UEHLW ODVVHQQRNWU B XMMHIH LD N h
BUIGLNWRU 1+U GLH $XVSUIJXQJ YRQ ,PSXO\WGHUWWIW



'LVNXVVLRQ

(VVVW|UXQJVSDWKRORJLH RGHU GHV 0D %9H ¥ ®RH KHUS B HY® LY
$QQDKPH XQWHUVWeW]W GDVV GLYHUVH GHQHXWLRGEAH
.RPSRQHQWHQ HLQH 5ROOH VSLHOHQ

JLPLWDWLRQHQ

1HEHQ GHQ PHWKRGLVFKHQ 6WIUNHQ \KIRIEG WHAKGIR/AK DX B W H
]X EHDFKWHQ 2EJOHLFK GLH 6WL FKESLWRODH L Q@ UF BN W \SW E |
GHUHU $VVR]LDWLRQHQ GHV &207 *HQRW\SVWLMQEHQ QRS>
% (6 XQWHUVXFKW ZXUGHQ EHVLW]W VL H HQIHL WRAHIWZ H\.W H
3RZHU XP VWDWLVWLVFK VLJQLILNDQWH (IIHNWH DXI]XGHF
'"HV :HLWHUHQ ZXUGHQ LQ GLHVHU $UEHBWRBRQGEIQQHY
XQWHUVXFKW 'DKHU N|QQHQ NHLQH $XWHDBRH®W PX(® ITHNWOLFIK
ZHUGHQ YRU DOOHP ZHLO GLH /L\EBUBKWX UHYEFKI® KRAHIWNY \GIH
8QWHUVFKLHGH EH]*JOLFK GHU $VVRIJLDWLRQ HBEHV &2
'RSDPLQPHWDEROLVPXV XQG GDPLW[LOQWLHHBING@ GHU ,PSXO\
$X%HUGHP ZXUGH LQ GHU .RQWUROOJUXSIKWLQHBK W H]ZX QBK
XQG DGLS|VHQ 3UREDQGLQQHQ XQWHQWHEKIHLGHQS$ XNVND HIQ/
(LQIOXVV GHV &207 *HQRW\SV DX| GHQ %0, HRVOHQQEBRBLFKW
% (6 XQG GHU .RQWUROOJUXSSH $GLSPHI OHOWRRIG® RV WWXQ
ZLH GLH %(6 VFKHLQHQ ODXW GHP *UR% WHKLKONHGHU
%HORKQXQJVVHQVLWLYLWIW ]X EHYQWHN@ HZ REK DE HWHRQ LOLMH
DOV ]JZHLWH .RPSRQHQWH GHU ,PSXPMNY%%\\6 W5 HEXW CBLOFW L A'\G
DXVJHSUIJW LVW *LHO HW DO SIE LODGEHNWHE PNERQWJID.
OLVFKXQJ YRQ DGLS|VHQ XQG QRUPDOJHEHWKINQGH QV L3UG
$XVVDJIJHQ KLHU*EHU HEHQIDOOV EHJUHQ]W

=XGHP EH]LHKHQ VLFK GLH $QDO\WHQ GHRV&YOBUHRRW\SV
ZREHL ZHLWHUH UHOHYDQWH JHQHW L¥F KHJ PN\ R U WO Z IRHG
HSLIHQHWLVFKH ORGLILNDWLRQHQ HRODWWIEQLJ DX%HU $F
(V KDQGHOW VLFK EHL GLHVHU $UEHLWGYLM HDLXQ H DWMHHRE D K K W
EHUHLWY DEJHVFKORVVHQHQ 6WXGLH @ LEBKEDHUHW' D WHRQV/]IGV
KHUDQJH]RJHQ XQG QDFK YHUVFKLH GOHLHQ V6 WZ X UBNHW RALH
%HGLQJIJXQJHQ GHU 'DWHQJHZLQQXBUFXIERKWN 9% R DOSAWHIQ\GAH L
HV ]JZLVFKHQ GHQ 6WXGLHQ NOHLQHUH H\EEQL B OGPDWBHL
$QWLVDNNDGHQ 7DVN



'LVNXVVLRQ

8P HLQ XPIDVVHQGHV %LOG GHU $VVR]LDWILHRE ,6B X OM2L0Y7L
EHL 3DWLHQWLQQHQ PLW %(6 ]X HUXNOIH® /LMRWDWHR QG
ZHLWHUI*KUHQGHQ 8QWHUVXFKXQJHQ GHGH®HPDWLN EHU-«F

.RQNOXVLRQ

=XVDPPHQIDVVHQG EHVWIWLIJW GLHVH BKKWWMU GPSXORUG L
(VWWW|UXQJVSDWKRORJLH HLQHV HUK|KWBQO BNV VIRZLH
'HSUHVVLYLWIW EHL 3DWLHQWLQQHQ PRLOW WR®G OJHIXISSHEF
QRUPDOJHZLFKWLJHQ XQG DGLS|VHQDBHREDIQRK. MMHER F KD K|
+LQZHLVH GDUDXI GDVV GHU &207 *HQRDWSONQWGS QP HEHMRC
(LQIOXVV DXI GLH $XVSUIJXQJ GLHVHU OHUNPDOH KDEHQ

,Q GLHVHU $UEHLW ZXUGHQ GLH ,PSOUDRMALLYV MK W V.IRRRSURRID
EHKDYLRUDOH ,PSXQONLWUWRMMPLRQMWMAEMDNNDGHQ 7DVN *LHO |
/IXQD HW DO XQG GLH ,PSXOVNPHWNP DD \P LW W GO 1%
HUIDVVW OHXOH HW DO E 'DEQW WDQOE LEH LQ B D BLLW QRN
%(6 VLJQLILNDQW JHULQJHU GLH ,PSXPNUNPWON VDVOUN K
DXVJHSUIJW DOV LQ GHU .RQWUROQHIXBOH/HHKULBOWGBO 31
EHREDFKWHWH 7UHQG HLQHU YHUUL®IHOMWM Q@ H\@ KV EDWH®
3DWLHQW LQQHQ PLW % (6 LP 9HUJOHQFKLVX %D NSFOMB\® H7 U Q
JU|%HUHQ 6WLFKSUREH GLHVHU $UEHHWVQIQRVKMUEH DWH W QW
.RQWUROOJUXSSH PHKUKHLWOLFK 9D Q RKIM) KHIHQU & H U RMDHA
DQ 9DO RGHU OHW KRPRJ\JRWHQ ,QAl)QIGY HPQ WX QaY 6l IV LGKQ |
KIKHU ZDU DOV LQ GHU .RQWUROOJUNMSEHIGX¥X BHEY Q& HAT
*HQRW\SV DXI| GLH ,PSXOVLYLWIW KUGHQQNRKW VO FXRHG HIA }
GLHVH %HREDFKWXQJ PLW (UNHQQW QL VIV® @ /) & H WHHW B WXR
,QGLYLGXHQ WHQGHQ]LHOO GDV JHWXUIRHYWHIQ, P% R 8 W ILIWHIV

'HV :HLWHUHQ VFKHLQHQ VRZRKO EBLV TDW KH®ML QR URRLON
GDV 0D% DQ 'HSUHVVLYLWIW GHU %0, VRZ H BHGI D0OWWOU
GLUHNW YRP &207 *HQRW\S EHHLQIOXVVW HXGHEBUGBHBU t
XQWHUVXFKWHQ .RPSRQHQWHQ YRQ VRHSX OWHWNRDWHQ LWHI
ZDKUVFKHLQOLFK NHLQH GLUHNWH %HHL®MVSY YXIWX GEHF
9LHOPHKU LVW YRQ HLQHU PXOWAXDR K FEWDL\H OHRK O HE KWH



'LVNXVVLRQ

.RPSRQHQWHQ GHV GRSDPLQHUJHQ 6\VWHPYDRDIMSERUWHGH®
RGHU GDV VHURWRQHUJH 6\WWHP DXV]XJHKHQ

'LH $QQDKPH HLQHU PXOWLIDNWRULHG®®HZHLMIMH 6XNG
XQWHUVWeW]W $QW\SD HW DO OWRQ%MXO DD HW DOLHOGVY HV
ODQIUHGL HW DO XQG VROOWH]>EWH I3 D XWNCRIWQHNE 6W X
VRZLH ZHLWHUHU SV\FKLVFKHU (UNUDQNXQJHQ VWIUNHU EF

=XNeQIWLIHV 6WXGLHQGHVLJIQ

P 5DKPHQ GLHVHU $UEHLW NRQQWH NHLD® $VVRHMDWLR
3RO\PRUSKLVPXV PLW GHU ,PSXOV L% BWQW FEKH H 3 DAWLHH@® WHIUGS
'DPLW ZLUG GHXWOLFK GDVV HLQH MR BWE\PRUVSKD KR
QLFKW DXVUHLFKW XP GLH )UDJH YR@OXFEBQOGRK HXV H
(LQIOXVVIDNWRUHQ DX| HSL JHQHWLVFKGNU EERBPKHWVPEKFKS
XQWHU DQGHUHP GDV *HVFKOHFKW XQ G HG B R O%CHN HXU VISLLGIKD
'DKHU NRPPW GHU 6WLFKSUREHQ]XVDPPBIR% HVEK QB ¥X\EKQJID|
'DU*EHU KLQDXV LVW EHLVSLHOVZHLVH YR® VGHG WPKKOQY
DEKIQJLJ ZHOFKH ,PSXOVLYLWIWVNRPSRQMKGWHQ(LDM 9F
XPIDVVHQGH 6WXGLH ]XP =XVDPPHQKDQJ YRQ@Q®&2GHBRO\F
,PSXOVLYLWIW EHL 3DWLHQW LQQHQ FPUMQ %6 WVRO a8 WKH
EHU<FNVLFKWLJHQ 'DU<EHU KLQDXV \GR.®I0X H YRS BIDQ@BI® DL
HLQH DXVUHLFKHQG JUR%H 6WLFKSUREH UWH IGDX\EHHUGH Z
(UKHEXQJ QRFK XQNODU LVW ZHOFKHQ &200HBQ GWRUBGHYQ
DXIZHLVHQ
*HVFKOHFKWVKRUPRQH ZLH gVWURJED XQG B QHUHHG QDM
GHV QHXURQDOHQ 5HJHONUHLVHV GWEKHB XY®RWZIL YL WH @ HINKU \
(EHQH (OWRQ HW DO 8P GHQ (LLPI X\ W EGHOH OH VRFK\U H
NODUHU KHUDXVDUEHLWHQ ]X N|QQIE® UVRIO/GWE HE KKV Bl K ULV
GHU 6WLFKSUREH DXVJHZRJHQ VHLQR @R GHWPF EH HLOQNV 6 X VYRW
EHL )UDXHQ GHQ gVWURJHQKDXVKDOWH MR G DNR/H HE@\M HRJ|\ O
JHZIKOW ZHUGHQ VROOWH *HHLJQHWQ ZJIUHNFEKHG® 3¥RBD
-DKUHQ ZREHL ZHLEOLFKH 3UREDQGVEGQBWISQIPHQRSDXV
7HVW XQG .RQWUROOJUXSSH VRO OW H@® WKJI H QX QOIODRIWHG K
HLQHU % (6 ODXW '60 DXVJHZIKOW ZHUGHQ QM@ PUWSWSHFKR
GLDJQRVWL]JLHUWHU %(6 DNWXHOO R®HWHQHGEH IKEDOQNK



'LVNXVVLRQ

.RQWUROOJUXSSH JHVXQGHU QRUPDOJIHZ LY6W [$IGE BYIRED
RGHU '"HSUHVVLRQHQ LQ GHU /HEHQV JWVFAHKWE KW H GBI DKF+E B |
PLW 6W|UXQJHQ GHU ,PSXOVLYLWIN Q@YW R]RDQUMX FK QHG Q$OW
YRQ 3UREDQG LQQHQ PLW %(6 VRZLH HL@HPLUX SSSH. SRRV VB
RKQH % (6 LQ GHU /HEHQVJHVFKLFKWH GHUVWZWHMOHRD OGU
EH]*JOLFK GHV %0, JHPDWFKW VLQG 6RZNVFEWE BB 18 RWHC
PLW %(6 XQG $GLSRVLWDV KHUDXVDUE&QWIDQVREHXPDXRX @
GHV &207 *HQRW\SV DXI $GLSRVLWDV LP $O0OJHPHLQHQ JHZ]
$XFK HSLJHQHWLVFKH ORGLILNDW LR GHQGGHHUQ LBK \8 HR & L YA\
51$V ZHUGHQ LQ GHU /LWHUDWXU LP =XVDPROIQ@KGBU PL
JHQHWLVFKHQ 5HIJXODWLRQ ]XJUXQG H/ \DH. HEILHVQNGKAWL IUHW U R €
DO . XQGDMH HW DO ¥ L@ OVHVP HE IWH BDIHWOKD.Q L Y RX Q.
DQ &S* 6WHOOHQ LP 9RUGHUJUXQG $OWHVBKBJV/REQM ND WL
HLQHP G\QDPLVFKHQ 3UR]JHVV ZHOFKHU VWD®QIN BXWW KZ H{%cH
NDQQ +LHUJX JIKOHQ ] % *HVFKOHFKHNQ $ID0MHRK R(Q QRIQWXPJIF
OHGLNDPHQWHQHLQQDKPH 'LHV VROOWH LEHDHWHWYFKHQY
ORGLILNDWLRQHQ DOV (LQIOXVVIDNWRU&2DX| XGAG GHUXQL
=XVDPPHQKDQJ PLW GHU ,PSXOVLYLWX®WGERK GBH REBQIQL QL
BWXGLHQGHVLJQ LQ )RUP YRQ (LQ XQG $XVVFKOXVVNULWH
,Q]ZLVFKHQ LVW DXI| *UXQGODJH GHU MOMYLWXW XQG UGH
$VVRJLDWLRQ PLW GHU %(6 QLFKW DOOHLQOHIXUFK (
3RO\PRUSKLVPXV EHHLQIOXVVW VLQG LILHO MU 16 MH Z\W UGNH
*HQ XQG (Q]\PLQWHUDNWLRQHQ ]XJUXQBHIXDHBBKXEBJV GFR
GRSDPLQHUJHQ 6LJQDOZHJV VRZLH DQGHUNHQ 1$IXORY YRQ D]
'RSDPLQWUDQVSRUWHU '$7 GHP HLQ PEH®BJRSOPERQWEHDRI
XQG HLQH HSLVWDWLVFKH ,QWHUDNWRQRDHPIGM @G NB BRWH Q
YROOXPIIQJOLFKHY 6WXGLHQGHVLJIQXYRAGWH QRWKSE D KH U X
&207 EHVFKUIQNHQ VRQGHUQ DXFK MHQH YRQLWHULUS3

YLHOYHUVSUHFKHQGHU *HQNDQGLGDW HQ B LRYLEM ],IPHSKKHOY L YR
XQG GHU %(6 ZIUHQ KLHU EHLVSLHOVZHUWH 7BH 'RSD
$1.. '5' GHU BHURWRQLQUH]JHSWRU 613 UV 613 $5 RG
UV %'l) LQWHUHVVDQW ODQIUHGL HW DO

%DVLHUHQG DX| GHU $QQDKPH GDVV GIOR KE K QH NV H QWLVEALI
RUELWRIURQWDOHU .RUWH[ %HORKQXQJVD\WKAWHBH VRZ DKV Hi:



'LVNXVVLRQ

EHL YHUULQJHUWHU LQKLELWRULVFKHUQ VRIDAWIR CROHN HE[R PX/.J
OLHJHQ 'DZH /R[WRQ VR OOWKEMHNWLYH DHHE JREM
7HVWYHUIDKUHQ JHZIKOW ZHUGHQ 1HEHQJHGHFOWHY G|
SV\IFKRPHWULVFKHQ JUDJHERJHQ %,6 UYYQ®ILH K R 8 X &/WIPYHLUA
XQG GHP $QWLVDNNDGHQ 7DV N\HQ 7 UFDFFENXID\WMLIPY VRXLQM G H |
LQKLELWRULVFKHQ .RQWUROOH N|QW WHLSBHHONG R KQK LW
(IHRUW ([SHQGLWXUH IR (I5HZ XDEWCHDIRDN LRUDO ,QKLELWLR
%, HKDYLRUDO $SSURDFKHIWBIVONWP ZHABBGHQ +XJKHV HW D

7UHDGZD\ HW DO 'DU<EHU KL QDKKNWN MHQ WHI\® K RIGLHVQH
IHXURLPDJLQJ ] % 105, RGHU (OHNWWRNQVHSKRPRHIQDSKL
)D]LW

P 5DKPHQ GLHVHU $UEHLW NRQQWH JHJHLIJW XES B HQ OIEDVH
XQWHUVXFKWHQ 9DULDEOHQ YRQ GHU % (6GHUW XIHA XQW
*HQRW\S MHGRFK NHLQHQ (LQIOXVV KDOWMNEOXHE QALDKKHU3 Y|
XQJHHLIJQHW LVW 9LHOPHKU VFKHLQW @HB @ BXUR PISKOR/LLY
NRPSOH[HV =XVDPPHQVSLHO DXV YHUVFKHXWROHD ONG HWY W
XQG +RUPRQHQ ]JXJUXQGH ]X OLHJH @ Z HLE/H1L DNJ Q B WHH ® HEJKKIOVE
GHV GRSDPLQHUJHQ 6\WWHPV ZLH 'RSDPIQQVUUHDSY\S RUWE UR |
] % '$7 HLQH 5ROOH VSLHOHQ

=XGHP ZHUGHQ GLH (UJHEQLVVH YRQ G HQ G IBHHKLLAI®KY M
ZHOFKH XQWHUVFKLHGOLFKH 'LPHQVLROQRQWY R & U \WPFKLON\GLH
+LUQDUHDOH XQG LKUH XQWHUVFKLHGIYHRK BG BWASLHB KB T
QXU (QJ\PH ZLH GLH &207 RGHU '$7 VRQGHWZQH DXFK
*HVFKOHFKWVKRUPRQH VLQG LQ G LHHEOWHXHRIXQLUHEMU 6ARS DIP
DXFK GDV *HVFKOHFKW RGHU YRP $0 WH UHGHHL BURBOSQU®R JLHLC
GHV *HKLUQV DXI GLH $XVSUIJXQJ YRQ ,PSXOVLYLWIW DXV

(LQH ZHLWHUI*KUHQGH 8QWHUVXFKXQJ @HXQRR OHHHLXIGIHINHH
BUIGLNWRUHQ 1+U GLH (QWVWHKXQJ HLQW U6 WX 6 L\HRQGBOHW H J
EHLQKDOWHQ ZHOFKH GLH REHQ JHQDQQWHQ $VSHNWH DG



=XVDPPHQIDVVXQJ

=XVDPPHQIDVVXQJ

(VVWWW|UXQJHQ VLQG ZHLW YHUEUHLWHRU LDO G HBL @HNH O O\
(DWLEW|UXQJ %(6 HLQH KRKH 3UIYDOHQ] KDW GHUQSDMW
ZLHGHUNHKUHQGH (SLVRGHQ YRQ (VVD@WURODYBUBDXWF W
YHUVFKLHGHQHQ QHJDWLYHQ (PRWLRQMKQWHIHQUKWHHU KK M QN RIL
GLH $XVSUIJXQJ HLQHU % (6 LVW GLH QDKURSIOEHYRIHQHZ P
HLQ PXOWLGLPHQVLRQDOHV .RQ]JHSW YUHP/WDRQEHBUKGK\W®
%HORKQXQJVVHQVLELOLWIW XQG HLRE&WUWHRQQ B JKU WXQ IGPK I
$XI PROHNXODUHU (EHQH VWHKW GHU &DWGIFKRO 2 0l
9D O OHW 3RO\PRUSKLVPXV LP 9HUGDRKW, PS5 OG/LLH LHXN
LQYROYLHUW ]X VHLQ ZREHL HV EL V@D QN DXPW' [EW K Q%L B 3
'LH &207 LVW DP 'RSDPLQDEEDX EHWGLLHD L5 MJI XODGN LGRIP LC
GRSDPLQHUJHQ 6\WWHPV LQYROYLHUW RZMQFESX® VEN L W5 MU H
EHGHXWHQGH 5ROOH VSLHOW

*UXQGODJH GLHVHU $UEHLW ZDU GD®H $\GULR])DW LR QLG H VHE
9D O OHW 3RO\VPRUSKLVPXV PLW GHWK ,SXOJHYHWHWD O
(VVVW|UXQJVSDWKRORJLH GHP *HZLF KD W DRIEQEGH.IQ OHHSU A VW
LP 9HUJOHLFK ]X HLQHU .RQWUROOJUKS %X UK H HA\( B FEHS/HRE
VXEMHNWLYH 'DWHQ DXV SV\FKRPHWULYV FKENH NAWWYLHD VDWW
PLWWWHOYUDFNIHQI QDKUXQJVEH]RIJHQHQ $QWLVDNNDGHQ 7D
=XGHP HUIROJWH GLH &207 *HQRW\SLVLHUKQVW®MUL VINILR/E
$XVZHUWXQJ HUJDE EH]*JOLFK GHU EBKDYLRSOOWMLY LW BX
3HUV|QOLFKNHLWVPHUNPDO GHU (VVVW|UXQJVSBWKRORJ
'"HSUHVVLYLWIW HLQHQ VLJQLILNDQWHQL®QW® WPLAK DHEGG | RK
%(6 'HU &207 *HQRW\S KDWWH MHGRFK NREJDMHO F QEBG K
BUREDQGLQQHQ PLW %(6 GLH KRPR]\JRQWHID RSIOMH O 6 EHDLV
KHWHURJ\JRWH $OOHO YRUKHUUVFKWHQ

'"HU &207 *HQRW\S DOOHLQ VFKHLQW GDAKRIW INH LGYL BIHIHUI QUH
GHU ,PSXOVLYLWIW EHL 3DWLHQWIDP@HQ PEKD % BLMW MWHIHE Q|
DQGHUHU UHOHYDQWHU 6WXGLHQ LVWHQ@AH (LDQMH @ QIEDILH K\
(UNOIUXQJ LVW GDVV QHEHQ GLYHUVHRXEKRSX N FARRO/HRN XD}
(EHQH HLQ NRPSOH[HV =XVDPPHQVSLHODINXWLRHQMH QX D Q] K@) ML
LVW ZHOFKHV VLFK DXI| GLH 5HJXOLHUXZHI G W\R ZLRIS D B IGHH



=XVDPPHQIDVVXQJ

IHXURWUDQVPLWWHU DXVZLUNW =XGHP VFKRIQREQ
XQWHUVFKLHGOLFKH $QVSU<FKH DQ 'RSDBIL®OHYKAM® GX¥ UKL
7HVWYHUIDKUHQ EHL ZHOFKHQ XQWHURSKONGOILWKM XLPEH G
YHUVFKLHGHQH +LUQDUHDOH LP 9RUGHD UG YWHKEQ VM
KDEHQ N|QQWH 'DU<EHU KLQDXV VFKHU®GK ®LXF KQGDH DHNWFLK|
YHUVFKLHGHQHQ *HVFKOHFKWVKRUPRQH PLWRGHQ &26¥7H &
(LQIOXVV DXI GLH $XVSUIIJXQJ YRQ XEXKXGDNY$WWHXXRGE E
HLQKHUJHKHQGH 5HLIXQJVSUR]JHVVH LP FHKIGDWU RXUDKXY VLF
=XU %HDQWZRUWXQJ GHU )UDJH QDFK PROHNKODYH\WWH QH
BUIGLNWRUHQ I1+U GLH (QWVWHKXQJ HLB HUW %66 R OROIHH®
$VSHNWH DGUHVVLHUHQ D (LQH JUR%H V\FIDNMHVQIGH K H
BWLFKSUREH PLW JOHLFKPI%LJHU *HV F KOSV Bl U \8 8 WU
HLQHU EUHLWHQ $XVZDKO DQ SXWDWHFHQ XPSXTHQYW R/GH M|
XQG F XQWHUVFKLHGOLFKH VXEMHNWIUH) X8BL REMGIHM
YHUVFKLHGHQH 'LPHQVLRQHQ YRQ ,P SK®NQMLWIWQRQ B D®HP
$QVSU+*FKH DQ 'RSDPLQOHYHO DQJHVSURFKHQ ZHUGHQ



ILWHUDWXUYHU]HLF

ILWHUDWXUYHU]JHLFKQLYV

$EGROPDOHN\ + 0 7KLDJDOLQJDP *HQHWAQFR[DQ@G HSLIJHQHWLF
SV\FKLDWULF$GEHWRBORAURXUQDO RI 3BKDUPDFRJHQRPLFYV

$OGDR $ 1ROHQ +RHNVHPD 6 FRWHRQWHIXODWLRQ VWUDW
SVIFKRSDWKRORJ\ $ PHWRODLQLOEDPWLFVUHKREBRI\ UHYLHZ

$QWRQLDGHYV & (WWLQJHU 8 ,*D\PDWWEMPQVVRQFKBULVWQQDUG &
- 1RRUDQL , 3RXJHW 3 6P\UQUWMUDDWLRQBIQOL VWDQ
DQWLVDFFDGHLYWUR®WRARM DUFK

$QW\SD 1 'UDJR $ 6B6HUUHWWRI £207 JH@GKHYDROBIQWYV LQ GH
%ULGJLQJ QHXURSV\FKRORJLFDO HEHKRDANISEHYOUR VIFQ 6@ QFGIL Q L
%LREHKDYLRUDO 5HYLHZV

$3% HG 'LDIQRVWLF DQG VWDWLVWLFDO PDQXD®PRUIPRDIWNDO
SV\FKLDWULF $VVRF :DVKLQJWRQ '&
$UDXMR ' 0 5 6DQWRYV * ) G 6 PIVBIH HDWLQJ GLVRUG

GHSUHVVLRQ D V\IVWKRDDRURGHWRKUQDO RI ELRORJLFDO SV\

$UJV\WULRX ( 8P 0 &DUURQ & &PAHWDNOQ® LPSXOVLYH EHKDYLR
DGGLFWLRQ $ UHYLHZ RI SDVW U H\KDWRK PRGR UX VW URHF KGH_RJLF
DQRQG %WHKDYLRU

$UQHU 3 %HUQDUG 6 $SSHOGMHGVRQ )X B6DOHEBORXU 0 7KI
5\GpQ 0 6SDOGLQJ . $GHSRVGIGOQRRNE WKUBRYKDQJIHV
ZHLIJEBWXUH OHGLFLQH

%DORGLY , 0 OROLQD 1 ' .BREHU: KLWRUKX®VELQKD 5 *ULO
3RWHQ]D 0 1 'LYHUJHQW Q&KX UBIOVRUE VARQDWUIRY RIQ E
GLVRUGHU UHODWLYH WR RWKREHDQNVHVWDWLRQV RI REHVL

%DUQRZ 6 .RQJHSWH XQG ORGE QP RWIRY VRRMKRIEXERQ ,Q
(PRWLRQVUHBSODWLRBGULQJIHU

%HFKDUD $ 'DPDVLR + 'DPDVLR $ 5LIITHWHHQW FRQWULEXWLR
KXPDQ DP\JGDOD DQG YHQWURPH G IGIHF LSAL R Q) RFOWIDWD G- RRU W H
QHXURVFLHQFH

%HUULGJH . & L/LNLQJIDPRGGNZ DEMWDLQIJYXRRW UHVHY DQG
GLVRUBK\WYRORJ\ EHKDYLRU

%HUWROLQR $ %ODVL * /DWRBU®R 9% S5EEQRRDOGL 5D &DIF
3HWUX]]HOOD 9 3L]]XWL $ 6FOIUWDELRIMHFWY REJHQHWLF
GRSDPLQH UHJXODWLQJ JHQHV RQ RRUNLW\V LRH R RREXOUBRERJAWDLLFD
RI ITHXURVFLHQFH

%LHOL VNL 0 -DUDF] 0 /HVLHZVNBLNRUTRPDV}XIMMNMD 50 .DPL "
$ 7UHW\Q $ %RUNRZVND $ Q &Y U R BDDW LRHWE Bl /G H$7
SRO\PRUSKLVPV DQG GHSUHVVLYH V\PSVORIFHX W R SW\EHK LROENWY/IH
GLVHDVH DQG WUHDWPHQW



ILWHUDWXUYHU]HLF

%LOGHU &5 O 9RODYND - IDFKPDQ$ + O 7TKBIDFBWHFKRO 2
PHWK\OWUDQVIHUDVH SRO\PRUSK IK\DFV LF HGORPSNDIPR-@QW W RS R/\W K HAW
QHXURSV\FKLDWULUHSURQRWKRBKDUPDFRORJ\

%ODQFD 0 - $ODUFYyQ 5 $UQDXDQ BRQR 51RQUOGREG®DO GDW
$129$ VWLOO D YDWOLFRWEWRBQ"

%RHWWLJHU & $ OLWFKHOO -UWVRRYDUHMVD\Q *S5SREEHVSRVLYV
JLHOGV + |/ ,PPHGLDWH UHZRQG E LIDW L @ WKIXE® OHW AR U
UROH IRU WKH FDWHFKRO 2 PHWK\OWB-BRXWVIGIDO \RH 1 HXD® ¥ BICH

%RUQRYDORYD 0 $ /HMXH] & "‘OQWKKOWH WV =6 %\QBRKRVHAH 5
,PSXOVLYLW\ DV D FRPPRQ SURFHVV DFDRWGVVEKEVY®BDWQFIHQ MV
GLVRU&BUQLFDO SV\FKRORJ\ UHYLHZ

%R]RUJPHKU $ ORD\HGL 5 6DGHOKL-RWKDWDKBLUQYDVILBKDKED
$ 1RYHO /LQN EHWZHHQ WKH 2[MWPRRLI ,PIBKOVYWRILW
IHXURVFLHQFH

%UDQG\V 0 . 60RI 2S W /DQGWS$ 0 28KRIDQ5(0OEMUGXEMQ : OHX
, OLGGHOGRUS & 0 %RRPVPD 6Q0DMRRPXWWKDY 0 - $GI
5 $ $QRUH[LD QHUYRVD DQG VBKHVFPDR| WKW SFT\BRQF
PHWD DQDO\VLV DI FEH D \VED WHQH W

%URZQOH\ . $ %HUNPDQ 1 ' 3HD®WX®@OHWQ /RKU %DQQ & O
& 0 %LQJH HDWLQJ GLVRUBBIWLEQUBIGKBIV YD QD WP\WWB D

$QQDOV RI LQWHUQDO PHGLFLQH

%URZQOH\ . $ %HUNPDQ 1 ' G6HIGZDAXOLWN AERKU . %LQJH H
GLVRUGHU WUHDWPHQW D V\VWHPDWIRRO OHG IRTHDIQMYQR QB
-RXUQDO RI (DWLQJ 'LVRUGHUYV

%XHORZ 0 7 6XKU - $ & RQ WW H X FRZ DY DO PEIOW Q JR W
1HXURSV\FKRORJ\ UHYLHZ

%XOLN & 0 %XWQHU - ( 7UHIJDUWRB®W 57KRUSPWRE® 7 &DU
%DXFRP % 5 'HERHFN 3 5 J THB WG , @LWL@ W LY H
VWXG\ SURWSRBRCFKLDW U\

%XOLN & 0 6XOOLYDQ 3 ) .HQGHWUF DBG HQYLURQPHQWDO
WR REHVLW)\ DQG, DMWHWHOWIWLRQDO -RXUQDO RI (DWLQJ 'LVRU

%XUJHVV ( ( 6\OYHVWHU 0 ' ORBVIHUXJ 6$PRKNRHQ) . / 2VE
0 . B6ROH\PDQL 7 %RJIJLDQR WVORI WUDQIVABDQLDO GLU

VWLPXODWLRQ WEIRE LRI BLOYRHWGEDWLRQDO -RXUQDO RI (DWL

&DOG~ : 9HQGUHOO 3 %DUWUp%DDPDOO&OHMPHQXWEHGR 0 E
*UDEXORVD - 0 -XQTXp & 07PSDEW RI WKW DG '$7
JHQRW\SHV RQ SUHIURQWDO IXQIFHWIURQAMIKHDOWK\ VXEMHFW

&DPEULGJH 9 & =LDXGGHHQ +DRDQKDR) 13 :‘RGGE & &KDPE!}
6 5 .RFK $ ODOWE\ . 6NHI@RS$S$/ 1IDSRDAMWDO DQG EHKE
HITHFWV RI D QRYHO PX RSLRL G Q8 HDMR ) D @ BHNRROEVRBIE |
SV\FKLDWU\



ILWHUDWXUYHU]HLF

&DUQHOO 6 *LEVRQ & %HQVRQEWHRFKQHU & 1HXHALADJLQJ
REHVLW\ FXUUHQW NQRZOHG 2H HDVQLGV L )XBMXWUHZ&/LUHFWLRQV

&KHQ & &KHQ & OR\]JLV 5 'RQJI% 4 /L+H 4/L =KX /L - /IHVVD
6H[ PRGXODWHYVY WKH DVVRFLDWHRGVDEHWZHBVRY R B LA\
1IHXURSV\FKRSKDUPDFRORJ\

&KHQ - /LSVND % . +DOLP 1RWR @ 'OHOKMPXPB .RODFKDQTL
+\GH 7 0 +HUPDQ 0 0 $SXG -LQPID® 0 () :BHQEHUJHU
)XQFWLRQDO DQDO\VLV RI FK&BWLFHWDK\CDMULIRQV 1L 1§ UFCDAMA|
HITHFWV RQ P51$ SURWHLQ DQGVARUWH D RWRPEWEAKE. G RV
*HQHW

&RKQ & . $[HOURG - TKROMIRDFWD RIHAK /@ 2 GALH W K\ O W L
DFWLYLW\ /QIH DBW LOIQYFHHWY/

&ROODQWRQL ( 6ROPL O *DOOBBFFRHRHIX]JGRQWR @EDWWDW®WRR
6WXEEV % &OHPHQWL 0O 3LOQDWRD&O )REB[DMQDQ@D &D 3LYD
5 6DOYR 3 7HQFRQL ( 9HURQHMMHYDIUR&BUUHOO&BWHFKRC
OHWK\OWUDQVIHUDVH &207 9DO OHWQ3ROVRRIWGSKULW P'DWG XU
D 1HZ %LREDQN DQG OHWD $QDO\VLWWKXGULHY RV VOV RBX & CGblHYK

&RQFHLomR ( 0 &URVE\ 5 OLWFKHRIBHUQLRIKJIBEO$ 6 6LPRQLFK
3HWHUVRQ & % &URZ 6 - /HENDQJHRU QLEEORKQJ IUHTX}H
DVVRFLDWHG FOLQLFDO IHDWXUHV Q8 UERVDPLDQGHEYR®VHD HL
GLVRUGWWBWUQDWLRQDO -RXUQDO RI (DWLQJ 'LVRUGHUYV

&RQJIJGRQ ( &RQVWDEOH 5 7 /HVFK ,QI®DXHYDFGOR| /& $ DQG &
YDULDWLRQ RQ QHXUDO DFWLYWWRRA A XVIRKROHVSRQVH LQK

&RUQLVK . 0 O0DQO\ 7 6DYDJHUBVDEZ®QVR®XWOHR 1 *UDQW
* 9%HQWOH\ / +ROOLV & GREDWRRIDWURQ \RI RUKMHU  '$7
UHSHDW JHQRW\SH ZLWK $'+' VIPSWRA\RQ Q® DHMERWHMOLYKS
VDPSOROHFXODU SV\FKLDWU\

&URX[ & 'HKRQ & ,QIOXHB F&-5 WOUPWIORRYCRIHQPIGDO O FR!
PHDVXBMADWLVWLFDO PHWKRGY DSSOLFDWLRQV

&URZ 6 - 6WHZDUW $JUDV : +DOPLUDHPHWFKH®&O - ( )XO
VIQGURPDO YHUVXV VXEWKUHVKROG D@RVB[LDQGHEY®RMD HBX
GLVRUGHU $ PXOWQWHIQ\WB W IVRQOX -RXUQDO RI (DWLQJ 'LVRL

&URZHOO 0 OXUSK\ 7 % /BYV 5. XQLMDOGDHWVRQ $ 6HEXUJ
6HQVR O 6KHUZRRG 1 ( (DVGL QX EEGIKWDY IRR UQLIIH L C
DGROHVFHQWY DW ULVN IRU REHVIDVMO ZPREUDOQG RIL WSKIFG{\U W
JDVWURHQWHURORJ\ DQG QXWULWLRQ

'DKOVWU|P $ )X[H . $ PHW KRG DR RVX R | SFFRIRRD PQ Q@1
QHUYH ILEUHV LQ WKH FHQRAWD GKMURARYL¥FD/ WHPQGLQDYLFD

'DOOH\ - : (YHULWW % - S5RPBXDWLY¥LW\ FRPSXOVLYLW\ D
FRIQLWLYH WRQRVQRO

'DOOH\ - SREELQV 7 : )OVEWLWRQ WAXQYRENSKKLDWULF
1DW 5HY 1HXURVFL



ILWHUDWXUYHU]HLF

'DOOH\ - : BS5RLVHU - 3 RLSD P IQTEH L VSMSRIRY/ IEWN Q F H

'DYLV & S3V\FKRELRORJLFDOL@YHDRW VRIY® WHDHR UQY ND @G RAF
,(QWHUQDWLRQDO MRXAJQ®O RI REHVLW\

'‘DZH 6 IRIWRQ 1 - 7TKH URQMWRH LPEBKIDORSPWRW RI VXE'
DQG HDWLQJ GHXRRGHUWLREHKDY 5HY

GH =zDDQ 0 +HUSHUW] 6 =USH®HWBLFEYBO&GL 6FKPLGW ) 0D\
7 6FKDGH %ULWWLQJHU & +ROEDWMURHW EDVIHIBFWKLGHG
LQGLYLGXDO IDFH WR IDFH WUHDWPH@EWQRB HDWWL RIU GEVERWU
RYHUZHLJKW RU REHVH SDWLHQWYV IWXLH DIFHEM 5'Y@DKQLER\PUY H ¢

'HDQ % 3DUNLQ * 0 *LEERQV $WBRQV EH®AZMHRRLDFDWHF
PHWK\OWUDQVIHUDVH &207 JHQRW\SHM DIWQH H[SDBBVURQ
KXPDQ GRUVRODWHUDQ@[SHHLPRIQWDO BRIDLB[5HVHDUFK

'LOOLQJ + ORPERXU 6FKPLQWUWDRQDOH ,QWWUL;NDWLRQ
BW|UXQJXHQ2 .DSLWHO 9 ) .OLQLVFK2GLDJQREMUWNBEH $/XA W C
%HUQ +XEHU

'RQRIU\ 6 ' 5RHFNOHLQ . $OHUWOGHNV )JORUDOLO' ODQXFN 6 %
&207 PHW DOOHOH GLITHUHQWLDOWINWS\URIGD EWYUDIOM NBWY RV
FRPPXQLW\ BVPRKOLHDWU\ 5HV

'RXJKHUW\ ' 0 ODWKLDV & : ORUVKRX O '3D6DDEQ $ & ORF
) /IDERUDWRU\ PHDVXUHG EHRKIDDYOLWHY ONVRP 8 X DWVILEH W
KLVWRUVFLGH DQG /LIH 7TKUHDWHQLQJ %HKDYLRU

'UHKHU - & .RKQ 3 .RODFKDQDB %%HHPQBHUJHU 9DULDWL
GRSDPLQH JHQHV LQIOXHQFHV UHYV DRGEGV VYVAMWMRR H MGLHY KX ARD Q
WKH 1DWLRQDO $FDGHP\ Rl 6FLHQFHV

(DJOH " O %DUL $ S5REELQV QHXURSV\FKKSEKDUPDFRORJ\ RI
LQKLELWLRQ FURVV VSHFLHVY WUDQVODWRRIR R WRMNWYV
SBVIFKRSKDUPDFRORJ\

(OWRQ $ 6PLWK & 7 3DUULVK & + %&KAHOW WOLDJ® U 0 BW
SRO\PRUSKLVP H[HUWV VH[ GHSHQGHQWHWNIIRFVEWDRQ@ I0EQFR
JURQWLHUV LQ +XPDQ 1HXURVFLHQFH

(UVFKH . 7TXUWRQ $ - BUDGKDQ SBSREBXQWPRUH ( 'UXxJ
DGGLFWLRQ HQGRSKHQRW\SHV LPSXOVLYHUYRQDOM WAH QWD
%LRORJLFDO SV\FKLDWU\

)DLUEXUQ & &RRSHU = 2YFRQ®IRURWGHU H[GPWQADMWLRQ (GLW
&RJIJQLWLYH EHKDYLRU WKHUDS\ DQG HDWLQJ GLVRUGHUV

J)DLUEXUQ & * &RRSHU = 'ROD&RQ®RXRWROPDQ 37KH QDWXUDO
Rl EXOLPLD QHUYRVD DQG ELQJH HRPMH@U FEKLWYRVGRIU IJH@HRE
SV\FKLDWU\



ILWHUDWXUYHU]HLF

J)DLUEXUQ & * 'ROO + $ :HOFBYIBHV %D% 3 2-&RQQRU 0 (
5LVN IDFWRUV IRU ELQJH HDWLQJ GLWVRUGCRHQUW DRFOFFKRX@GVW\ E
RI JHQHUDO SV\FKLDWU\

)DONDL 3 'LWWFKHQ + $PHULFDQLBVFRYWWWHKHS XC
VWDWLVWLVFKHYVY 0DQXDO 3V\FKLVFKHU DoWWXIXR JHKMH X'WY FKH
$XVIDEH '60

)DOOJDWWHU $ - /IHVFK . 3 RQ VIQGURPEHIDHWIRQDWXUDO PRGHI
KDSORLQVXIILFLHQF\ UHODWHG GRSDPLQHUJLFQW G\VIXQFW
1IHXURSV\FKRSKDUPDFRO

)'$ )'$ H[SDQGV XVHV RI 9\YD Q VIHWW & JWGLHRWHEHMQU HIHH D V H
-DQXDU\

JHOGPDQ 5 6 OH\HU - 6 4XHQ]HU -/ 5) FRRSGH SOHV RI
QHXURSV\FKRSKDBPQBRBBISVVRFLDWHY 6XQGHUODQG 0%

JLEKWHU 0 0 4XDGIOLHJ 1 [ RIQGHUPGFBXUVH RI ELQJH HDWLC

DQG EXOLPLD QHUYRVD 5HOHYDQFHWRKE MRRQROIRLID DM R Qb
-RXUQDO RI (DWLQJ 'LVRUGHUV

JLEFKWHU 0 0 4XDGIOLHJ 1 GHERLQJ WKH3RMWFRPH RI HDWL
XVLQJ VWUXFWXUDO HTXMDHMULGRIQVPERGBOL@®XUQDO RI (DWLQJ !

JLHOGV 6 $ G6FKXHOHU - $UWKXU 7KH 5ROBIURILVWP KOVLYLW\ |
'"HSUHVVLRQ $ 6\VWH&BPDWULIHKFGEMYeLHEDYLRUDO 1HXURVFLHQFH

JLRULOOR & ' 7REOHU 3 1 LOFKXOW] FRGLQJ RI UHZDUG SUJ
XQFHUWDLQW)\ E\ GRSFRHQWHHXURQV

JRUEHV ( ( %URZQ 6 0 .LPDN ODQXWMUIO®@® 5 +DULUL $ 5
*HQHWLF YDULDWLRQ LQ FRPSRQHQWWLRRQ APRSDFEMOH YHHIWRDIN
UHDFWLYLW\ DVVRFLDWRG ZVWKILPWNOVLYLW)\

JULHOLQJ + 5RPHU . ' :LOKHOPRUQKKEGBHPDBFKGHJ=ZDDQ 0 -
* | %OHLFK 6 $VVRFLDWLR @ HRWKRDWHPKROBBDYH D
+77/35 JHQRW\SH ZLWK HDWLQJ GLV KRG GHW WLHNDXOGNHH/G L BH IKCPYDL
HDWLQJ GLBWRPBIGHIWU *HQHW

*DOPLFKH 0 'pFKHORWWH 3 /DPEHUW * 3TUMHWRMIMRFAH RI1 HD
GLVRUGHUV RYHU WKH + SH U WRGU HD UVAKMHEP BIW L FDQL W
MRXUQDO RI FOLQLFDO QXWULWLRQ

*DOYmMR $ & .UsJHU 5 & &DPWIVH)YROR B '9LMWOROR 0 5 $0O
$VVRFLDWLRQ RI 0$2$ DQG &207 2HWK SBRODPRIEEHVRRG
LQ FKLOBHWHRXUQDO RI QXWULWLRQDO ELRFKHPLVWU\

*DWW - 0 %XUWRQ . / :LOOGDBVS5/ 0 66BERFILHLF DQG FRPPR
LPSOLFDWHG DFURVYV PDMRU PHQWDO QDOLO/\FU & RRINX @DEMDHR LH Z
SV\FKLDWULF UHVHDUFK

*D\ 8 -DXVVHQW 6LIJDXG 7- %BHQOMOXE 6 S$WOWOD/FD % 91
(\QGH ) ODVVRXEUH & &RXUWHW &OLQLFDG (OD&®NWR RI +
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I[UHTXHQF\ U 706 WR '"RUVRODWH U DOP3UHE UFRSQWRIPY &R B IVMHG RIQL
'RXE@&P®LQG (KWIRBBAHDQ (DWLQJ 'LVRUGHUV 5HYLHZ

*HDUKDUGW $ 1 <RNXP 6 2UWERQ7 : BWLFHURZQRHROO .
1HXUDO FRUUHODWHV$RF KRR BF GHKMDLVRIQ\

*HUYDVLQL ~* *RQ]DOH] [/ O ORWBURRPRODQBURHO*D& &DUU
JORUHV | *DUFLD +HUUDL] $ 7 /Y RPEHDWBRQ\RRGSHBLYV
ZLWK 3V\FKRSDWKRORJLFDO 6\PSWRPW YR BEMUMQRW WOHEEWK (L

*HUYDVLQL * *RUGLOOR , *BDUFLDLPHQUL]0 $ 0OROQRH HO &DUL
$ ,QIOXHQFH RI GRSDPLQH SRA\RRUSKQRBHM[RD GHUHY BV
DVVRFLDWHG SV\FKRSDW-K&OIRQ L3AD B KIRIPRADXUPHDW R O

*LDQLQL / O :KLWH 0 % ODVEOMHEH Q3 S DWKRORJ\ HPRWLRQ UH.
HPRWLRQDO RYHUHDWLQJ LQ REQYV & LD/VGRABBW D Z LBMK EEY IORIBIVH L

*LHO . ( %XOLN & O )JHUQDQGH] $SHDNIGBDKNREQMHQ $ 6FKD
6FKPLGW 8 =LSIHO 6 D BoWQWXHEBVBHYLKAWRWGEHDVH 3L
*LHO . ( 6FKDJ . J/HHKU ( - ODF&N ;LHBBRGVWHU=LSIHO

+DOOVFKPLG O ILHUDWVFKNHU 9 \ODWLRX7GL'I1% WPHHQWKL DV
RQ WKH REHVLW\ VSHFWUXP ZLWKLVQG&HEWDKRRW EIIQHD HD/WE

*LHO . ( 6FKDJ . 30HZQLD & S$OMBUIMDFFDGLF WUDLQLQJ \
LPSXOVLYLW\ LQ ELQJH WRSHINI BDWRQGHULVRUGHUV UHYLHZ

*LHO . ( 6SHHU ( 6FKDJ . HWOHKU ( D EULBFWV RI D IRRG
LQKLELWLRQ WUDLQLQJ LQ LQGLVYRGEBOVI LZQGLKQ EV. Q UK FH DWULI
FRQWUROOHG SURRI (RIWF RHOLFHKSW' DANRXIGS

*LHO . ( 7THXIHO O JULHGHUHBK 0+ (& FN+DXW]LQBIHO 6
SURFHVVLQJ RI SLFWRULDO |IRREBMWW IRXOIR UG KBDW LH Q WW HIPW
, QW - (DW 'LVRUG

*LHO . ( 7HXIHO O -XQQHKPJ =LSIHOE 6 )RB6 5HODWHG ,PSXO
2EHVLW\ DQG %LQJH (DWLQJ 'LVRUGWKHK 6XVAWMHMEBRNHOVESGD W

*RPH] 3 SDWFOLII 5 SBHUHD 0 WKH JRARRGHRXWEDYO RI
(ISHULPHQWDO 3V\FKRORJ\ *HQHUDO

*ULIILWKYV . 5 <DQJ - 7RX\] &ODUNHD\6 3" - . RUIDRQNDU 0 6
/ $QGHUVRQ * )RVWHU 6 .RKQVOWWBQGLQJ WXE QHXUDO Pt
RI OLVGH[DPIHWDPLQH GLPHV\ODW® %L;Q BH DIV\W D © B WLK/HRWOBESH UL
D VWXG\ SURXWRFIR® Rl HDWLQJ GLVRUGHUYV

*ULOR & 0 ODVKHE 5 0 &URVBLFWRUV DQ@BWHRGHUDWRUV RI
FRJQLWLYH EHKDYLRUDO WKHUDSWPG® VP HRG LEEIDQV HR I DIVR UQW G
-RXUQDO Rl FRQVXOWLQJ DQG FOLQLFDO SV\FKRORJ\
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*XHUGMLNRYD $ ORUL 1 &DVEBEWR / 6 1RFHOUBKDUPDFRO
WUHDWPHQW LQ DFXWH ELQJH HDWLKQW DFPULNGKURISV RKRLMDHW B L
GLVHDVH DQG WUHDWPHQW

*XOOR 0 - /R[WRQ 1 - 'DZH LGN\ IRXUYPSX\@VILYH IDFWRUV Dl
WR DGGEBEWLRW %HKDY

*XUYLFK & 7 B5RVVHOO 6 / LRQV*HQHIRISDPDQHDIMWQG LQKLEL
ODFN RI LQIOXHQFH R® HFDWL Bp@ WLHY BHIND L Q W

+DUDOGVVRQ + 0 (WWLQJHU 8 LOIPNQEVERQWILU 6%JX% GV6/R
,QJDVRQ $ 3HWXUVVRQ + Q U WHHUDKVRD 2 CPCH W B HOW
SRO\PRUSKLVP DQG DQWLVDFFDGH H\H BRKHRSEW M QIQD VEDKQ OF

+DUWPDQQ $ 6 &]DMD - S5LHI : 3VYRIOEHWRIALD® ULVN IDFWRU\

FRQWURO HDWLQJ LQ SULPDU\ VF K RR®RRKK O B VAW XSEUHMLURRMDE
-RXUQDO RI (DWLQJ 'LVRUGHUYV

+DXW]LQJHU 0 .HOOHU ) KQMIHF& '"HSUHWLRQV ,QYHQWDU
ODQXDO +QUFRXUW 7HVW 6HUYLFHYV

+D\ 3 &XUUHQW DSSURDFK W R OHDW E R QQGVSERIWIES! IP\H G L F L |
MRXUQDO

+D\HV ' - *UHHQVKDZ $ - +7ZDHEHSMORDUWHBQEBHK B Y L |
UHYLHZXURVFLHQFH ELREHKDYLRUDO UHYLHZV

+HEHEUDQG - $OED\UDN 2 S$GOH)] & RHNVHR®JI- - 'LHHQJ * OHC
- OHUFHU - * O0OXUSK\ 0 YDQ GNB@O®VNH * 'WAM L QJ
DGGLFWLRQ UDWKHU WKDQ I|RRG DGGGELAMWLRHY O LEHIWMDHAIL 6 O
1HXURVFL %LREHKDY 5HY

+HLQ] $ *ROGPDQ ' -RQHV ' : 3DOPRRUHS - +RPPHKM . 6
JLQQRLOD O ‘HLQEHUJHU ' 5 OXHQFHYRMQSWLYRIGRSD
WUDQVSRUWHU DYDLODE UGIXWRSY\KKRB K DWPDERWRB\

+HQGHUVRQ - 0 +XPDQ JD]H FRO®BNYRHQE XSHAQRHBEW® @ R U
FRJQLWLYH VFLHQFHYV

+HQQLJ - 1HWWHU 3 O0XQN $EHWZHHQQMKWBRIWRMIRQDQG GRS
LPSXOVLYLW\ $ JHQH] JHQH L3pWNBRPWLRQ DSSURBENLGXDO

+HULVHDQX $ +D\ 3 &RUELW YUDILRX\LQEDGXOWV ZLWK RE
HDWLQJ GLVRUGHUV $ V\VWHPDWLF WHNWAWHZVRD @F \WPRHRLD WIQ®
RI SUHYD&WMIQFIHFDO SV\FKRORJ\ UHYLHZ

+HUVUXG 6 / 6WROWHQEHUJ 6HYDFWLRQ@SEMWRMWH®E EQO7 DQC(
JHQHV RQ HDWLQJ EHKDYRLWUQ D ESH IORYWL RFUAX G\

+LOEHUW $ %LVKRS 0 ( 6WUHDLQ & 6ZHOQOROQVNH .. "HOFK 5
:LOIOH\ " ( /IRQJ WHUP HIILFD M UWRHIDIWRHARQRW/RIRBDELQJ
GLVRUGBGHU»ULWLVK -RXUQDO RI 3V\FKLDWU\
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+LOEHUW $ 3HWURII ' +HUSHBWURBRZVNHUSWIXYVFEKHQ &DIILHU
6 6FKPLGW 5 OHWD DQDO\WVYWRBWIKK RHOIRHAW D OHQ@IG |
WUHDWPHQWY IRU ELQJH HDWLQJ GR¥ROGHRISH@®WD% (" VWXC

+LOEHUW $ 3LNH . 0 *ROGVFKPLIDMUEXWQ :ROFOHRKP ) $ I
% 7 "HLVVPDQ 5 6 5LVN |HBPWROV B EWR KMHIORA \
SHVHDUFK

+LOEHUW $ 7XVFKHQ &DIILHU %QJ BHR\RUGHUV H[(DRLIQDWLRQ
YHUVLRQ RI WKH VWUXFWXUHG 'HDWQRRVWIIAfRUGHU LQWHUYLH

+LUDWD + +LQRGD < 2ND\DPDZDPRWRHKLURNXQR 1 G5DEEDQ
&KHQ / 0 'DKL\D 5 &207 SREWRQSBBSURRWHR QHH[SUHVV
ULVN IDFWRUV IRU HQ®RROMFXY0DNO&PNGERARIHQHVLY 3XEOLVK
ZLWK WKH 8QLYHUVLW\ RI 7H[DV 0' $QGHUVRQ &DQFHU &HQWF

+ EHO & obulL 6 - %DUHHQ * SHAOEHQH&LEFYV LQ HDWLQJ GL
VI\VWHPDWLBROHPOHIZDU SV\FKLDWU\

+XGVRQ - , +LULSL ( 3RSH -& + * THMVIOUHHNY DEOHQFH DQG FF
RI HDWLQJ GLVRUGHUV LQ WKH H\DWHLRO) POV RRRG UED G LS\ B K IUL

+XJKHV - 5 %XGQH\ $ - OXH&GOH&YWOOGDY 3IHH 6LIPRQ 6 &
- 5 ULHVW - 'RHV WREDFFR DEV® VRIQY E MW IGYHRW\H CHVK
ODERUDWRUWARWHWW 7REDFFR 5HVHDUFK

+XWWRQ 6 % (WWLQJHU 8 N7 O DQ W HWBBPRIF&EKH WRIR
SVI\IFKRSDWKRORJ\ D3PWEWRERO/ URQR BH\Z

,FHWD 6 5RGULJXH & /HJHQGGHDY 9DRXKVMDXG )®DX%pJLQ &
&RIQLWLYH IXQFWLRQ LQ ELQJHDBDBWEW IR VR VEHUHPQ®/ LLR RU
WKUHH OHYHO PRBWRJDED®\LIQV 1HXUR 3V\FKRSKDUPDFRORJ\
3VV\FKLDWU\

gQFH % OD[ 6 0 30HZQLD &O /BHKWHQO -. ELSIBFKDJ . D
3LORW (YHQW 5HODWHG 3RWHQWLDOWO8WXE\DRWY' &H FERRDQ VF
JRRG 6SHFLILF 5HVSRQVH ,QKLELWLRQ%EZQYN (BRWLBDIWILNGWSE
JURQWLHUV LQ SV\FKRORJ\

gQFH % 6FKODWWHU - OD[ & *“OHZQLD &6FKDIIHO E &DC
FKDQJH ELQJH HDWLQJ EHKDYLRXUQE\IRQ® HIHODQWH®R Q ¥ SX®F
VA\VWHPDWLFRYXMQIDHY RI HDWLQJ GLVRUGHUV

-DFREV ( ' (VSRVLWR 0 (VWURJB® SWIQIESHHOW GRRSIPLL
SURFHVVHV LPSOLFDWLRQ\RKRW) ZR PRH QLN XURVFWKQ FH

“HKDQ 6 =L]L ) 3DQGL 3HUXPD®VWH5 ( :D0OKUY $ . -HDQ /RX]
OF)DUODQH 6 2EVWUXFWLYMLWOHHBSDS 6B W LRQE RHE!
KHD®WKHS PHGLFLQH DQG GLVRUGHUV LQWHUQDWLRQDO MR

.DVSDUEDXHU $ 0 OHUWHQ 1 S$LFKHUWHLQEO :RVWPDONQHVF X
(WWLQJHU 8 $VVRFLDWLRQ RIPROTKDQBV6ZE&VEK SRS X OV
UHVSRQVH LQKLELWLRQEBQWHIUDLQ IXQFWLRQ
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.HNLF 0 OF&OHOODQG - %DUWKRDW) 36 'BG@WRHR % GX]D O
6 &DPSEHOO , & 6FKPLGW 8 WUDGGVYPUDEL\DHV GLLRIG! F W
VWLPXODWLRQ WHPSRUDULO\ LPSURYHYXWP®WRBP ¥R P RR® ODIX
QHUYRVD D UDQGRPLVEB®RRAWHROOHG WULDO

.HVNL 5DKNRQHQ $ OXVWHOLQ / Rl HDWSDRGHPLRPRGHUV LQ
SUHYDOHQFH LQFLGHQFH FRPRUELGL®\ULPRXUBKWERQWHT X
RSLQLRQ LQ SV\FKLDWU\

.HVVOHU 5 & %HUJOXQG 3 $ &KLXXGVRQ 'HLW] 6&KDKO\ 9 $

*D[LROD 6 $ORQVR - $QJHUPH\tAUXDI D& UWNM QMH®BH &LUROI
GH *uDDI 5 ODULD +DUR - .RYHUO O®VIIRWV\DGD 2LDHOD - ¢
6FRWW . 9LDQD 0 & ;DYLHUOBQFH DQ&H BUHUHMDDWHYV RI E

GLVRUGHU LQ WKH :RUOG +HDOWIO 2-UWHIDOQN KDBALEREHI R \UFE G DOWM Q\
.HVVOHU 5 0 +XWVRQ 3 + +HUPDQ % . 7BERWHDRELRORJ

EDVLV Rl ELQJH HDMWXQIREEVRQBEMU %LREHKDYLRUDO 5HYLHZ\
LWWHO 5 %UDXKDUGW $ +WQEHUDM GS HPRWLR®DOQLEKQFWLR

HDWLQJ GLVRUGHU $ \ QMWHHP@IWV ERQHDYOL HZXUQDO RI (DWLQJ
.QXGVHQ ( , )XQGDPHQWD O IFRFPS®RX HEHW V R XOWVRW FIQ W

.RRE * ) 'UXJV RI DEXVH DQDWRB\IXPWPRGRORIIHNZDUG SI
7TUHQGY LQ SKDUPDFRORJLFDO VFLHQFHYV

.RZOHU ( (\H PRYHPHQWYV ®BKN LRV WHVHDDEF K

.R]DN . IXFDWFK $ 0 /RZH ' -0D®%.DLDOBRISV -, 0*HRUJH 7 3
7KH QHXURELRORJ\ RI LPSXOVLYLW\ DODRSOXEUWDREGW MXRAH WGUW }
$QQDOV RI WKH 1HZ <RUN $FDGHP\ RI 6FLHQFHYV

.ULVWMDQVVRQ $ 6DFFDGH DQQGLRKH ERPSQWWLMOERKVD ROR
DQG DQWLVDFFDGH JHQHUDWLR QD WKH RQOWLARGBEPRIHEIMY BRY LYOLQY X
-RXUQDO RI 3V\FKRORJ\

. XQGDMH $ OHXOHPDQ : (UQM® $ %HOBQINORXV¥DYL $ .KH
3 =KDQJ = :DQJ - =LOOHUWDWLYH DQDQWHV RI UHIHUH
HSLJHQRIMHWXUH

IDFKPDQ + 0 3DSRORV ' ) 6DAJWRODQWNL <& 0/ :HLQVKLOER
0 +XPDQ FDWHFKRO 2 PHWK\OWUD.GFWIHGEVRUS KU RDFF

IXQFWLRQDO SRO\PRUSKLVP DQG WRVQERWR®WERDDWEEBLEI
SKDUPDFRJHQHWLFYVY DQG *HQRPLFV

/IHDP\ 7 ( &RQQRU - 3 O9RLVH\*XOGRX®@QJ- 5 0 $OFRKRO PLV
HPHUJLQJ DGXOWKRRG $VVRFLDWLR@ RIHERSWRIUQHHRAE® ¥
LPSXOVLYLW\ UHOGIB/MGH 6 WIRVK IEWMKPQ LRUV

/IHHKU ( - G6FKDJ . WUXFNPDQQSEHO3IGHZDUHDUDWVFKNHU 9
$ SIXWDWLYH $VVRFLDWLRQ RI KWK7,PBROVLYLWHWQX %LQJ
'LVRUGXW (DW 'LVRUG 5HY
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IJHORXOW - *RWOLE , + 'HSH F\HULVRRIOASY ERB QL SW \FK RO R
SHYLHZ
JLQDUGRQ - 5DWHV RI DEVWIORHQFBO RAWORHEKD Y LRV BORW U

ELQBMWLQJ GLVRAGHO\MWWDQDWLRQDO -RXUQDO RI (DWLQJ

/IREEHVWDHO - [/HXUJDQV O SEHIOMWHU SUHOLDEIQOVAMUY RI WKH 6W
,QWHUYLHZggRB[L&O, GLVRUGHUV 6&,', DQG'$[L¥€QOL WIRALRUGF
SVI\FKRORJ\ SV\FKRWKHUDS\

JRIDQ * 2Q WKH DELOLKW DVRGLDRWERW WKRXHUV JXLGF
VLIQDO SDUDGLJP

JRWWD 7 O9LGJUHQ - 7LOJPDIO® QL . SOPONHIHQ , 7DVNLQHOQ
.LQHWLFV Rl KXPDQ VROXEOH DQG PHPBEUD\Q@HK BRRY CH FDWH
UHYLVHG PHFKDQLVP DQG GHVFULSWURQQR RIK M KMK H DR\
%LRFKHPLVWU\

IXQD % 9HODQRYD . *HLHU & HQRW RI H\HYPRRISPHQWLEOR QW U
DQG FRIJQLWLRQ

ODOOR\ 'LQL] / ) /DJH * 0 &IPSRV 6 -% &BWHWD ' ' B5RPDQR
0 $ GH OLUDQGD ' 0 &RUUHD RQ EHWZHBWQRWIKHWEDWH F |

OHWK\OWUDQVIHUDVH &207 9DO PHWHIRQW R'LS KIQNL RIQ/G
,PSXOVBORW\2QH

ODQIUHGL / $FFRWR $ &RX\RXPGMLDQ $$6\V@RI@YVMULVFLS5HYLHZ
*HQHWLF 3RO\PRUSKLVPV $VVRFLDWGEIBUXMWNWUK HQWYH (DWLQJ '

ODVVDW , B6RXHU\ ' 'HO )DYHURFNZRRA®WKHQXLL %ODDQHYD
HUUHWWL $ /RUHQJL & 5L HMLDAKEHRQ EHWZHH®VERO7 9D
OHW IXQFWLRQDO SRO\PRUSKLVPVDZLGV K DPLDOM RRQ & H B/ULHY \B DYWL
LQ D (XURSHDQ PXOWLFHQWHU JHROHFXP DV \SRAERWR\WRQ\VW XG

OD[ 6 0 30HZQLD & =LSIHEFK®J*LHO . @RPELQHG DQWLVDFF
DQG WUDQVFUDQLDO GLUHFW FXUURIQWHWRKREQWWRR Q @ E LLQY
GLVRUBHRSHDQ $UFKLYHV RI 3V\FKLDWU\ DQG &OLQLFDO 1HX

OD[ZzHOO $ / *DUGLQHU ( IRITWRWW ILIDWLQJ WKH UHODWLRQ
UHZDUG VHQVLWLYLW\ LPSXO¥LWNW\HMDINVEGLPRBEBYH 8 @ L(WLLRXQ
'LVRUGHUV 5HYLHZ

OHXOH $ 9RJHOH & . XEOHU $LF HPDOXD\WKRBRHRMUWKH *HUP |
,PSXOVLYHQHVY 6FDOH O6KRUDUQRVWILROQ %,6

OHXOH $ 9|JHOH & . EOHU $ VFKH HXN\DGEGXRWHWQLGHU GHXWYV
LPSXOVLYHQHVV VFDOH=.XUDPWKRWIMRICF D% , 6

OLFDOL 1 ODUWLQL 0 * 7KRPDRWKDUL(GG\5XVVWVHOO ( %XOl

7UHDVXUH - JLIHWLPH DQG | MPQWRISGHYROGRAEBHY BRP
ZRPHQ LQ PLG OLIH D SRSXODWLRQHEDDRG WWXIGA BRFWGRD\
PHGLFLQH

OLHU ' .LUVFK 3 OH\HU /LQGHREBIO NXEVWUDWHY RI SOHLRW

JHQHWLF YDULDWLRQ LQ &PROHFREWD PP RLDIWU \
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OLWFKHOO - ( 'HYOLQ 0 - GH=ZDD@URZ3IBWHUYRY HDWLQJ
GLVRUGHU &OLQLFDO IRXQ®PWLURQE BQBVWUHDWPHQW

OLWFKHOO . 1HDOH 0 %XOLMU & $IDH[HR6 6. HQGO %LQJH HD
GLVRUGHU D V\PSWRP OHYHO LQYHMVWRIDPMHLROD R LXIHOMWQF
OLDE3ZVIFMRORJLFDO PHGLFLQH

ORQG - O +D\ 3 - SRGIJHUV % SHANY UEH QW ELQJIJH HDWLQJ
ZLWKRXW WKH 3XQGXH LQIOXHQFHHR D DXDMWMR QU VYKDGIHF BQY L\F
GLDJQRVLV RI ELQJH WBWDRQURXILWYVRMWGHIUFK DQG 7KHUDS\

ORQWHOHRQH $ 0 3HOOHJULQRQR O0&URIDOEWRW* $&D/WIBDVXUH
7 %XOLN & =LSIHO 6 +D\ RI (DWLQUHDWRRUHIHUWY D V\V!
PHWD UHYLHZ RI PHWD DQDO\VHV DQG 10NMWRREINHQFHHW D LC
%LREHKDYLRUDO 5HYLHZV

ORUVVLQNKRI 0 YDQ :\OLFN ' BHUHVWHU 9LQANH @G + HIDMHU O
+HXYHO 2 %URHNPDQ % $VV RRIUPW QRHQV EGIMHEZS 19 Q R/EH
DQG GHSUHVVLRQ $ V\YMHPOWILHQHNLHZLREHKDYLRUDO 5HY

ORUWLPHU 1 *DQVWHU 7 2 /HBBHQBHUIRSS 5HLI)USHX $UWLJIDV
5LEDVpV 0 5DPRV 4XLURJD - $ '/HAMRKFLDWLRQ RI LPSXOVL
DJJUHVVLRQ LQ PLFH GHILFLHQW IRU \WKIGISQFHULRY GRGB PY
WUDQVSRUWHU GHXWHRBDWW DEA O R J\

ORU\V ) B6LPPDQN - +RUVWPDQQ..$7DT $ EXWS$QRW &207 VLQ.
QXFOHRWLGH SRO\PRUSKLVPV FRQWBREXWH WRXWKHYQWQ N> @8
LQ PHQRS5[LY

OXQVFK 6 +HUSHUW] 6 (DWLQJZGWKRKEHWLMVD PNJBEF IGD W B
IHUYHQDU]W

1D]JDU % 3 *UHJRU [ . $OEDQ&KRFR ODUFK&BDGHE 9 7TUHDYV X
(DUO\ UHVSRQVH WR WUHDWP$H YW W® PHDDWALIFQ U HXLL\HRZU B
GLDIJQRVWLF WHVWQOBPBPXWIDRSARBYHDWLQJ 'LVRUGHUV 5HYLHZ

1LHUDWVFKNHU 9 .LHIHU & *HEZQLD &UXJHU 7KH &0©07 9DO 0
SRO\PRUSKLVP PRGXODWHY HIITHFWV LRRRAWW BB R QWUHPKER QV H L(

1RJXHLUD 1 * G + 0 %DFHODVPHWUNL®D GH JBDIPD - 2 /DJF

$VVRFLDWLRQ EHWZHHQ WKH FDWKERRRO PDPHWHKAG W U I

SRO\PRUSKLVP DQG PRWRU EHKDYLR®\ UM RHDZO QK5 HD/GHOQW K
%XOOHWLQ

IXWWDOO ) 4 %RG\ PDVV DQGH{HBEM\KLW\ FEXWUED/QRWH Y
WRGD\
2DGHV 5 5ROH RI WKH VHURWRQHDQWRAN QYW PL{PRXOHWD WLR

SHYLHZ RI IHXURWKHUDSHXWLFYV

2KDUD . 1DbJDL O 6X]XNL < 2ZRBUDFWLYLW\ DOOHOH RI F
PHWK\OWUDQVIHUDVH JHQH DQG -DSDHYXHURIUKQRERWDU GHSUH

2SPHHU ( 0 .RUWHNDDV 5 S$OHPDAQAREYY DQG WHKSEHUUROH RI JHQI
LQ GRSDPLQH PHWDERO LBWR DBV V LUQ@ MAHXUGRELRORJI\



ILWHUDWXUYHU]HLF

3DOR\HOLV < $VKHUVRQ 3 OHRWD.XQWVL) DUDRQH'$7? DQG &20
HIITHFWV RQ GHOD\ GLVFRXQWLQJ BEQIEGRUBY MH QWS/X @ VWKL W\
GHILFLW K\SHUDFWLYLW)\ GLVRUHXHER P\Q 6 KRSKOWRDFRQRUR O\

3DVROG 7 / OF&UDFNHQ $ ‘DUG %HJQREKH HDWLQJ LQ RE
DGROHVFHQWY (PRWLRQDO DQG E H KIPSIDRRUAD R @ KKCH.DDOPWKH U H
TXDOLW\&RILQLADO &KLOG 3V\FKRORJ\ DQG 3V\FKLDWU\

3DVAN 6 6DQJHU 1 .DSF]JLQVNL ) (YPDXDDMQLRE Rl %'1) DV D %LI
IRU ,PSXOVLYLW\ LQ D 3VVERUDWUWERWRSXODWLRQ

SIDWWRQ - + 6WDQIRUG 0 6 % POFVWDRNW VW U BFW XUH RI W
LPSXOVLYHQHRXUHADMRI FOLQLFDO SV\FKRORJ\

3HFLxD 6 %HUULGJH . & "REDPXQEWIR R RIRQEFOHXV D
VLPLODUO\ ®8QLIHBXIK pZDQWLQJTIRU UHZD UHO HQ WEHIHGF R 1
DV VXEVWUDWHYVY IRU IXURGKDQFHPXH@WO Rl 1IHXURVFLHQFH

3HW]ROG - /HH < 3RRVHK 6 %BXPBHQQD %HXWRGRQ@ ( ' *RV
7 6PROND 0 1 3UHV\QDSWLF FHRB\DPWLIPE ZXWKW:R
IOXRURGRSD DQG / '23$% HIIHFW V6RDHIQPEIXIQ ¥ LUYHHS RKJRVL\F H

3RSH -U 0' 03+ +DUULVRQ * /DORQGH:DOVK3IZQGHXMOLN & 0 ¢
6 - OF(OUR\ 6 / 5RVHQWKDO 1 %+XQ@WRHDWLQJ GLVRUGHU
VIQGURSFPPHHULFDQ -RXUQDO RI 3V\FKLDWU\

3UHXVV + 3LQQRZ 0 B6FKQLFNHU .  ABUHRWEDXHUQKLELWRU)\
DELOLWLHV ,PSXOV( 2$ SURPLVLQJ D SI®WMRIRFIKR SIHRD @ U B B/ QLIP
'LVRUGHUV 5HYLHZ

5ROOV ( 7 7KH RUELWRIURGQWBRGFKF RZUKHW 8K WI DERF LREEADAL W'
&RJIQLWLYH DQG $IIHFWLYH 1HXURVFLHQFH

6DYLW] - 6ROPV O 5SDPHVDU 5 JHQHWHHWROHRIQDWLRQ G
&207 DQG %*HQHV %UDLQ DQG %HKDYLRU

6FKDJ . ©QFH % =LSIHO 6 OD[*L6HO 30HZQLD 1&FKW LQYD\
+LUQVWLPXODWLRQ DOV %HKDQGOXQGHLYHQDKUBWLEHU (VBHA
33P3 3V\FKRWKHUDSLH 3V\FKRVRPDWLN OHGL]JLQLVFKH 3V\Fk

6FKDJ . /HHKU ( - OHQHJX]]R HBO GDUWXHO 3. ELSI JRRG UH«
LPSXOVLYLW\ DVVHVVHG E\ ORQJLW&®XE R O OL Q CSEORVULIHVORVM YWD
HDWLQJ GLVRUGHU LQ D UDQEGERMHQQWEIERQWISROWNG WULDO

6FKDJ . B5HQQKDN 6 . /HHKU (%HFMMNRG® @ WBWKJIJH : O0DUW
=LSIHO 6 *LHO . ( ,038RF XVAHSX OVRXISWMWQWHUYHQWLR
ELQJH HDWLQJ HSLVRGHV LQ SDWRH@GMVY 1L W B EGRB HV HBWALR)
WUBBXFKRWKHUDS\ DQG SV\FKRVRPDWLFV

6FKDJ . 6FKRQOHEHU - 7HXIHO O (=LSIBO )Y RRG*UHODWHG LP
LQ REHVLW\ DQG ELQJH HDWLQJ GLYRHWGHEBHYD V\VWHPDWLF U

6FKDJ . 7HXIHO 0 -XQQH ) BUHLYVGEGLSIHODBW]LQHO . (
,PSXOVLYLW\ LQ ELQJH HDWLQJ GEVRDEHG URRBUBXHW VISRIGF
GLVLQKI3BEORBLRQH



ILWHUDWXUYHU]HLF

6FKLHQOH $ 6FKDIHU $ +HUPDQQ %L QJHADHDWMLQYJ GLVRUGHU
VHQVLWLYLW\ DQG EUDLQ DFWALFPWERF KL WRDIHV RI IRRG

6FKPLGHU ( =LHJOHU O '‘DOQD\KQHWOHA\HU [/ ,WodtW UHDOO\ |
OHWKRGRORJ\

6FKPLGW 8 $GDQ 5 %|KP , QUDIPHENOG , (RUOWFK 6 (O]DN
)DYDUR $ *LHO . +DUULVRQVRUGHUV (WWHGEH EDYNKXW
3V\FKLDWU\

6HVDFN 6 5 +DZU\ODN 9 $ ODWMKWHYA $XLGR 0 'RSDPLQH DIF
YDULFRVLWLHYV LQ WKH SUHOLPELRWDOLNRBWHRI HWKH L WD

LPPXQRUHDFWLYLW)\ IRU WKH RBRBEPIPQ RH WHXOURWFRUBWHY

6KDUPD / ODUNRQ . ( &ODUN D WKHRU\ RREDV®/LQFW W\SHYV
EHKDYLRUV $ PHWD DQDO\VLV RI WHDIVXHBSHVEKR O Q&XE@BKDYL

6PLWK & 7 6LHUUD < 2SSOHU $6 + 2RBWWIQ HUF GH HIIHF
LPPHGLDWH UHZDUG VHOHFWLRQ BLDZLROKXFPO RV 1B XURROH LR

6PLWK ' * S5REELQV 7 : IKHOQHXEREERQRUQJIV RI REHVL
HDWLQJ D UDWLRQDOH IRU DG RSBWIODR ORKIHFIR&®R G\D\E&LBW UR C

6RHLUR 'H 6RX]D 0 * 6WDQIRUGODFK®GROBRHLUD 5 ORUHQR
$VVRFLDWLRQ RI WKH &207 OMMWJDLW L PBBXONQMWMLAALWKQ KH
DGXOW® OHG 5HS

6366 , %0 &RUS 5HOHDVHG DWLYWABBIRBWLQGRZYV 9HU\
S$UPRQN 1< ,%0 &RUS

6WDQIRUG 0 6 ODWKLDV & : HRBIKHUMPGHUWRODON ( 3DWWFR
J)LIWNV\HDUV RI WKH %DUUDWQ® X BS BO®N\HL ¥ BGHMXAR Q@ BDQ W/ \ $
DQG LQGLYLGXDO GLIITHUHQFHYV

6WHZDUG 7 #&0OHFKWUHSBARADUY] & $IJ-HUDBXUFLPpOHPFUDQHUR !

JHUQIQBWDPQGD ) '"HOD\ GLVFRXQW L QL RIWIHZD B® W G
GLVRUGHUV IURP DQRUH[LD QHUY RYPUWR BHDLE®D J B WHDW L'Q ¥ RALLC
SHYLHZ

BWLFH ( ,QWHUDFWLYH DQ® RGHIL\D VR RIQDW L € W LARO/MRILEF

(YLGHQFH IURP SURYV SHFRMXIDYAH 5\WYXBFZHM &OLQLFDO 3VI\FKROR

BWLFH ( %XUJHU . <RNXP 6 YDWLR&DO@UWHFDGHHSUUHYSRQVLYL
DQG UHZDUG EUDLQ UHJLRQV WR LIDQ® NP D DHOMWR F ISDIODAD E G
1HXURLPDJH

6WLFH ( 6SRRU 6 %RKRQ & GPWO®Q 'EHWZHHM REHVLW\ D
VWULDWDO UHVSRQVH WR IRRG LOWRIGHYUEHVNHG E\ 7DT,$ $ DC

6WULHJHO ORRUH 5 + %XOLN & BU HDWLRQYV NGPBERWEBYVI
SV\FKRORJLVW



ILWHUDWXUYHU]HLF

6YDOGL - *ULHSHQVWURK - 7XVFKHQ &DIRRMULR®Q UHKNOQWLRC
LQ HDWLQJ GLVRUGHUV D PDUNHHURIOH® W E B SERMMAGERMARIV\R U
SHVHDUFK

7TUHDGZD\ 0 7 %XFNKROW] - : OPKEADIIW I PDQ $DDG/ " +

"RUWK WKH p((I577" 7KH HIIRUW W[WBYSLDWXDA REMHRWLYB P
PRWLYDWLRQ DQ30DB® KRHHRQLD

7XQEULGJH ( %DQQHUPDQ ' 6KDUS &DWHBKRBRDVR®HWWK\OWUD(
LQKLELWLRQ LPSURYHV VHW VKLIW V@ BXQDRUPD GRS DRLGE H Q
LQ WKH UDW SUHRXUQDIDORFRIMWWHRVFLHQFH

7\VINLHZLF] 1ZDIRU O $ PXOWLY SRH WBGLS/HWVHR LD \DOP@\WHWLR C
YLHZ DQG WKHUDSHXWLF DSSURDBXVARK LBMVOUJ H3RMWLQJ GLVR!

9DO /DLOOHW ' $DUWV ( :HEHVLPD JPHUBMRHFRHOAXDY $ORQYV
0 $XGHWWH 0O ODOEHUW & + XURWEBPHLQ@J DQG OHXURPRG
DSSURDFKHV WR VWXG\ HDWLQJ EBKDMDMML @I G LS/ARHNGHMUW D Q
IHXURLPDJH &OLQ

9D0OO0 ( :DGH 7 ' SUHGLFRVRVUARRH WQ HDOMGRHQBXDOV Z
GLVRUGHUV $ V\VWHPDW LB QDIDYYHY HDQG WAHRWD O -RXUQDO
'LVRUGHUYV

9DOORQH ' 3LFHWWL 5 %RUUIHOQG I(XQFWLREWRKXBWRSDPLQH
1HXURVFLHQFH ELREHKDYLRUDO UHYLHZV

9DQ GHQ (\QGH ) &ODXGLQR $00® MORBWDBKO+RUWBHEHLUR : ¢
&DPSEHOO , 6FKPLGW 8 5BIG PV UQWHWH FVU\WD QR XODW L F
FXH LQGXFHG IRRG FUDYLQJULREBROLPLE SV VRALEMUIA

9DQFDPSIRUW ' O9DQGHUOLQGHQ - OH 6NMWHWYHRGDPNRY®DW
ODWDPRURV ' /XQGYLN *\OOHQVWHQ, M W HPPDH ] 5& R QHNMDE VIV

$ VIVWHPDWLF UHYLHZ RQ SKWIWRFQ@VWY I\RKHIUDELHQWHZY
HDWLQJ GULWPDEGBUW\ DQG UHKDELOLWDWLRQ

9DQGHQEHUJK ' - 3HUVLFR $ DIIL«DZ&LYV /IS y +*WEV ( : 8K
5 +XPDQ GRSDPLQH WUDQVSRUMRHBKIHRPHRRVERPH PHSV DQ
GLVSOD\V DHQRPLFV

9DVLOHYD $ 9DVLO\HY 9 2NXVKNR 5$VVRBDDWHRDVORI &DWHI
OHWK\O 7UDQVIHUDVH *HQH &207 3RIORPRYBSWLRP XQ W® GLED
5XVVLDQ DQG 7UDQVQIDRWOHEXQ BW XIEGIQWLNFY OLFURELRORJ\

9RFNV 6 7%DAKHQ % 3LHWURZVN\ 5 B5XVWHQEBKEISH&W] 6HU
OH®QRDO\VLV RI WKH HIIHFWLYHQHVV RI SRULKP®RJILTF
WUHDWPHQWYV IRU ELQJHWHDRMIDQVL B QWRURKW QDO RI (DWLQJ

9RRQ 9 ,UYLQH 0 $ 'HUE\WVKLQBH ., :BRBERWW 6D ORUHLQ =I
'XGOH\ 5 &DSULROL ' +DUULN®RQH\ -$: :RARE®OOPRUH ( 7
- ( S5REELQV 7 : OHDVXULQUY 2D WQ QX BE\PBRXQFH DG

DQG ELQJH HDWLQJ GLVRUGHU L@W QRY HDO DWHIDFRALXARMR W UR
3V\FKLDWU\



ILWHUDWXUYHU]HLF

:DOODFH ' / $DUWYV ( 8TXLOOD YyYUBHR 6'DQ@J -DIXVW : -
"(VSRVLWR 0 *HQRW\SH VWDWXVWRG WBRMWHGRRBDPL
PHWK\OWUDQVIHUDVH &207 JHQH FRUUHMSRH®DO V¥ KW K| ReRHG/
$SSHWLWH

‘DOWPDQQ 0 +HU]JRJ 1 +RUVWPDQQ $RVWHRHBRAWMURO RYHU |
VA\VWHPDWLF UHYLHZ RI WDVN EDVHG RARP\SEKIDWHRK H GW R FLHPOWH
ELQJH HDMXQRVFLHQFH %LREHKDYLRUDO 5HYLHZV

‘HLQVKLOERXP 5 0 5D\PRQG ) $H RI ORQKHHUN\MWKN@®F\WH FDYV
PHWK\OWUDQVIHUDV B PHRM EDIQVNM R QURID® R1 KXPDQ JHQHWLFYV

"KLWHVLGH 6 3 /\QDP ' 5 PRIGHH OL D G DIFFSRIO VLY LW\ |
VWUXFWXUDO PRGHO RI SHUVRQ DIONMAU WHRQ B Q G\W U \DWBQ GQ GR
GLIIHUHQFHV

i+ 2 RUOG +HDOWK 2UJDQL]DWLR@D,@G&'FODWWWHWFDPWLRQ RI G
UHYLVLRQ S5HWWWIWG IBRBPZKR LQW

'LOOLDPVRQ ' ) '"HVFULSW ERIS \HBH GHPN FDARGI\ZRLIKW FKDC
DGXGWYDOV RI LQWHUQDO PHGLFLQH

'LQVWDQOH\ & $ (DJOH ' 0 S5RBEHKNYWRUDO PRGHOV RI LPS
UHODWLRQ WR $'+' WUDQVODW LRWML B H MY PQ/FGAIY SYOFB R G F
UHYLHZ

'LVH 5 $ 1HXURELR O RMXURJIHIGG RBWQRRQ LQ QHXURELROR.

'LWWFKHQ + 8 :XQGHUOLFK 8 *UXVFKZLVE],'6, 6WIXGIMIXULHL
.OLQLVFKHV ,QWHUYLHZ 11U '60 ,9 $FKN@ ,, Q3WHNRKIL\HZKHH | 8WV
WHXUWHLOXQJVKHIW (LQH GHXWVFKVSGDFRPHU L NDUZIHMAXH
2ULJLQDOYHUVLRQ GHV 6.," ,

‘X 0 *LHO . ( B6NXQGH 0 6FKDJGH 520XRJIVN\ =LSIHO 6 +HU
JULHGHULFK + & ,QKLEEWMWRWRQFRQMWUROXDGE WG K LVN
QHUYRVD DQG ELQJH HDWLE QD VG L VRRIGE U

<DPDJXFKL 7 :DQJ + |/ T 1OHV & ORUDHVRFRUWLFRO
JOXWDPDWHUJLFEXYOWEROZRN ITHXURVFLHQFH

=DQDULQL 0 & )UDQNHQEXUJ ) DG PDLEGWWQDRQPHQ@W UHOLDE
, DQG ,, GLVRUGHUV RYHU WKH FRXRWPISRH KH Q R QY H VBX/GH KLCOON

=LHJOHU ' $ $VKRXULDQ 3 :RDGHYOLFRUHOHFG6DURBRNKHU]HU
&RUNLQ 6 ORWRU LPSXOVLYLWYVRGLIDDNVUINRQW RZQWEHKL &RADT
'5'" SRO\PRUSKEDRWGLQDYLDQ MRXUQDO RI SV\FKRORJ\



$QKDQJ

(UNOIUXQJ ]XP (LJHQDQWHLO GHU 'LVVHUWDWLR

'LH $UEHLW ZXUGH LQ GHU .OLQLN OXR,JQIQH BN \FHEVR®ODIW L !
3V\IFKRWKHUDSLH GHV 8QLYHUVLWIWVNGOQILKXK® VU7 +-ERLWEKRWQ
6FKDJ GXUFKJHI*KUW

'LH .RQ]JHSWLRQ GHU 6WXGLH HUIROUW HDIWX B X @ DFFFKHDQ DXUEG
OHQWRULQ 3URI 'U .DWULQ *LHO

'LH /DERUYHUVXFKH ZXUGHQ YRQ PLU PLW'L8QWHYUNWDV]X
ILHUDWVFKNHU HLJHQVWIQGLJ GXUFKWIIWREWQ 'V MW DYFHRIE® @
GHU %OXWSUREHQEDQN GHU $EWHLOXQJ WKHBD\FLKR AP\
8QLYHUVLWIWVNOLQLNXPV 7<ELQJHQ

'LH VWDWLVWLVFKH $XVZHUWXQJ HUIR O JMWHK Q DE K6 BIQDMH IGW
PLFK 'LH KLHUI*U YHUZHQGHWHQ SV\FKRPBWHKQV\FW B B PX\QHX
DXV EHUHLWYVY DEJHVFKORVVHQHQ 6WXGMHQOGHU $UEMLWWJ
DO 6FKDJ HW DO 6FKDJ HW DO E

JFK YHUVLFKHUH GDV ODQXVNULSW VHQBAMWIKGG IDIOYHWL B WR
DQJHJHEHQHQ 4XHOOHQ YHUZHQGHW ]X KDEHQ

*HOVHQNLUFKHQ GHQ



$QKDQJ

$QOKDQJ

ODWHULDO
7DE 9HUEUDXFKVPDWHULDOLHQ *HUIWH XQG 6RIWZDUH
ODWF +THUVW
9HUEUDXFKVPI .L\ XQG &KHPL
6 ORQRYHWWHS PO [ PP (‘7% &R DUV WHEWHFKW 'HXWVFKODCG
(SSHQGRUI 6DIH /RFN 7XEHV PO +DPESSHQERWNSKODQG
AXELW@E $VVD\ 7XEHV ,QYLWURJHQ :DOWKDP 0% 86%$
HS 'XDOILOWHU 7 , 36 $ —0+ | $0 +DPEXUSSHXMRMFKODQG
HS7 , 36 $ —0 * —0 (S 'S HQ GHRUW \$ F K OIDREX U J
3&5 30DWH ZHOO %LR 5DG /DERU®MBRULHYV +HUF X«
$GKHVLYH &OHDU T3&5 6HDOV 6KHHWYV 20GHQERJP\P BHFX WY R OIDRQ G
4,$PSS '1$ %ORRG OLQL .LW 4ALDIJHQ +LOGHQ
GV'1$ %5 $VVD\ .LW /LIH 7THFKQRORNYAKODQU® VWDGW
7DTODQS 613 *HQRW\SLQJ $VVD\
- o /LIH THFKQRORJLHV 'DUPVWDGW 'HXWVF
7DTODQS *HQRW\SLQJ ODVWHU OL] /LM W D 6 WK QHRXOWR Y EK D D'@® P
(WKDQRO BEDROXW 3DQ5HDF $SSOL&KHP ,7: 5HDJHQWYV
51$VH IUHLHV :DVVHU 3URPHJD )LWFKEXUJ :, 86$%
*HUI
'DVVHUEDG *)IS %XUJZHGHO 'HXWVFKODQG
9RUWH[ *HQLH BFLHQWLILF ,QGXVWULHV 1< 86$%
+(5$(86 OXOWLIXJH /5 +HUDHXV +RO/GKQDQG® QDX 'HX
+(5$86 JUHVFR OLFURJHQWULIXJH B XU DHOWVFROBGRQEBI +DQ
OLQL 30DWH 6SLQQHU 036 /DEQGEN LGWHUIQDBEIR QDO :R
(SSHQGRUI 5HVHDUFKS 30XV 3LSHWWHO

(SSHQGRUI $* +DPEXUJ 'HXWVFKODQG

—0 + —0
AXELW )OXRURPHWHUYV /LIH 7HFHKQWORKOBQ G DUPVWI
BWHS2QHE 5HDO 7LPH 3&5 6\WWHP / L N\HWDHERK Q'RIOK RVVLFHK/O DD GP
,9LHZ; +L 6SHHG H\H WUDFNLQJ VIVWHP UXPHGQ@WMQVRO0RWROWRDVW
60, 5(' PRELOH LORWLRQV .RSHQKDJHQ 'IQHPDUN
6RIWZ
BWHS2QHE 6RIWZDUH /LIH THFKQRWYRKD®WY GDUPVWDG)
J9LHZ; VRIWZDUH 6HQVRORWR U L7FH OQWRAZU X P HQ W V
%H*D]H BHQVRORWRULF ,QVVRZXPHQWYV
LO9LHZ5HG VRIWZDUH
ODW/DE 5 E 7KH ODWK:RUNVS ,QF 1DWLFN 0$ 8

6XSHULRU 3HUIRUPLQJ 6R3W&ZDUH 6\VWHP
%0 &RUSRUDWLRQ $UPRQN 1< 86%
BWDWLVWLFV I+U :LQGRZV 9HUVLRQ




$QKDQJ

'DQNVDJIXQJ

$Q HUVWHU 6WHOOH EHGDQNH LFK PLFK EHUY'RU U DW\HKGH
%HWUHXXQJ PHLQHU 'RNWRUDUEHLW ®ILH KIFR B KUN QG |
LKUH 'LVNXVVLRQVEHUHLWVFKDIW LKKWHHHGGOHY W80 AWQY.E
30DQXQJ GHU VWDWLVWLVFKHQ $XVZHWHWXQUEWRWLH GHP 6]
(EHQIDOOV JUR%HU 'DQN JHKW DQH3UWRR|JOLFRWQL QYO GHIOD
GLHVHU 'LVVHUWDWLRQ VRZLH LKU VWHWY RIIHQHV 2KU
%HL 3URI 'U 9DQHVVD 1LHUDWVFKNHU P|RKPWHOLFK YPQFIG KUY
*HQRW\SLVLHUXQJVYHUVXFKH GLH +LOIHKWWIQOOXQG BH.IH
%HUHLWVWHOOXQJ GHU /DERUH EHG D QHNHEQM L %CHY RQ GH.WHEB
)DUJHU XQG DOOH ZHLWHUHQ OLWD U BHLB\E KLDUHQL HE H U ¢
JUR%H +LOIVEHUHLWVFKDIW XQG 8QWHUVWW]XQJ

OHLQ 'DQN JLOW DXFK DOOHQ ZLVVHKQNWGEKDUMWIQERKIQ W
SIOHJHULVFKHQ OLWDUEHLWHU LQQHQD®WHYFEKEWHLOXIQD IX
3V\IFKRWKHUDSLH XQG LQVEHVRQGHUH GHVJL$UEGHW VEH
(VWYHUKDOWHQV IlsU GLH VWIQGLJH +LOQVEEGHKRWVFK
$UEHLWVDWPRVSKIUH

$X%HUGHP JLOW PHLQ 'DQN DO O H Q63IDVBLLH@WWLHL @H® KG HIQ I
PHLQHU 'LVVHUWDWLRQ ]XJUXQGH OLHOHQ JHKQ IDEH @R
OLWDUEHLWHU LQQHQ ZHOFKH DQ GHKI@GRENWBMLERQ JXE EH
BWXGLHQ EHWHLOLJW ZDUHQ

ILFKW ]XOHW]W GDQNH LFK PHLQHRUVWX@QEQ% D \KWQIGD G LIN W V|
S8QWHUVW W]XQJ ZIKUHQG PHLQHV =ZHLWYVQW IXGRRRW XRG Gl-
JUR%HVY 'DQNHVFK|Q JHKW DX%HUGHP DQ)PHXQE QB IHDL He
LKUHQ 5FNKDOW VRZLH LKUH XQJODXE @ QFE® CPHRQ DHELW/@ X € D



$QKDQJ




