
$XV GHP /DERU I�U +LUQWXPRUELRORJLH GHU 1HXURFKLUXUJLVFKHQ .OLQLN GHV 8.(

GHU 8QLYHUVLWlW +DPEXUJ

'LUHNWRU 3URI1 'U1 +10'1 +HUUPDQQ

3' 'U101:HVWSKDO

'DV 7XPRUVXSSUHVVRUJHQ S4920764 LQ *OLRPHQ 0 HLQ 9HUJOHLFK GHV
*HQVWDWXV YRQ 3ULPlUWXPRUHQ XQG LKUHQ NRUUHVSRQGLHUHQGHQ

=HOOLQLHQ

'LVVHUWDWLRQ

=XU (UODQJXQJ GHV *UDGHV HLQHV 'RNWRUV GHU 0HGL]LQ

'HP )DFKEHUHLFK 0HGL]LQ GHU 8QLYHUVLWlW +DPEXUJ YRUJHOHJW YRQ

&KULVWLDQ +DUWPDQQ

DXV +DPEXUJ

4<<;
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$QJHQRPPHQ YRQ GHP )DFKEHUHLFK 0HGL]LQ GHU 8QLYHUVLWlW +DPEXUJ DP =

*HGUXFNW PLW *HQHKPLJXQJ GHV )DFKEHUHLFKHV GHU 0HGL]LQ GHU 8QLYHUVLWlW
+DPEXUJ

6SUHFKHU =

5HIHUHQW =

.RUUHIHUHQW =
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'HQHQ/ ZHOFKHQ LKUH +HUNXQIW HV QLFKW HUP|JOLFKWH/ VLFK LKUHQ

)lKLJNHLWHQ HQWVSUHFKHQG ]X HQWZLFNHOQ1
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(LQOHLWXQJ=

7KHPHQVWHOOXQJ

=LHO GLHVHU $UEHLW LVW GLH hEHUSU�IXQJ DQ *OLRPHQ/ RE GLH KlXILJH YRQ YLHOHQ $XWRUHQ EHVFKULHEHQH

'HOHWLRQ GHV 7XPRUVXSSUHVVRUJHQV S49 LQ =HOOLQLHQ HEHQIDOOV DXFK LQ GHQ NRUUHVSRQGLHUHQGHQ 3ULPlU0

WXPRUHQ YRUNRPPW1 'LHVHV *HQ ZLUG/ DEKlQJLJ YRQ GHQ YHUVFKLHGHQHQ $XWRUHQ/ DXFK 0764/ S49,1.7D/

,1.7D RGHU &GNQ5 JHQDQQW1 -HGRFK ZLUG JHJHQZlUWLJ ZLHGHU $EVWDQG YRQ GHU %H]HLFKQXQJ %0764%

JHQRPPHQ/ GD GLHVHU 1DPH EHUHLWV ]XYRU I�U GDV DXI &KURPRVRP 4S55 OLHJHQGH Ä0DOLJQDQW 7UDQVIRU0

PDWLRQ 6XSSUHVVLRQ04³ *HQ EHVHW]W ZXUGH4/51:LH ZHLWHU XQWHQ GHWDLOOLHUWHU HUOlXWHUW/ VR JLEW HV JHJHQ0

ZlUWLJ DXFK ZHLWHUKLQ HLQH GHXWOLFKH 'LVNUHSDQ] ]ZLVFKHQ GHQ %HIXQGHQ DQ =HOONXOWXUHQ XQG DQ ,Q0

YLYR 1HRSODVPHQ EH]�JOLFK GLHVHV *HQHV XQG GHU +lXILJNHLW VHLQHU 'HIHNWH1 %LV ]XP JHJHQZlUWLJHQ

=HLWSXQNW JLEW HV VR JXW ZLH NHLQH 9HUJOHLFKH ]ZLVFKHQ XQWHUVXFKWHQ ,Q0YLYR XQG ,Q0YLWUR =HOOHQ/ EHL

GHQHQ OHW]WHUH GLUHNW YRQ HUVWHUHQ DEVWDPPHQ1 'LHVH /�FNH GHU S49 )RUVFKXQJ ]X VFKOLH�HQ VROO GDV

=LHO GHU KLHU YRUJHOHJWHQ $UEHLW GDUVWHOOHQ1

'DV ZLVVHQVFKDIWOLFKH 8PIHOG

$OOJHPHLQH *UXQGODJHQ

6FKRQ VHLW OlQJHUHP LVW HV GXUFK ]\WRJHQHWLVFKH 6WXGLHQ EHNDQQW/ GD� EHL YLHOHQ 1HRSODVPHQ + =HOOLQL0

HQ YRQ *OLRPHQ/ 1LFKW0.OHLQ]HOOHUQ GHU /XQJH/ /HXNlPLHQ XQG 0HODQRPHQ, 9HUlQGHUXQJHQ LQQHU0

KDOE GHV NXU]HQ $UPHV GHV &KURPRVRPHQ < EHVWHKHQ1 %HL GLHVHP %HUHLFK KDQGHOW HV VLFK XP GLH 5HJL0

RQ <S54/ ZHOFKH RIW LQYHUWLHUW/ WUDQVOR]LHUW RGHU KRPR0 E]Z1 KHWHUR]\JRW GHOHWLHUW LVW1 $XV GLHVHU %HRE0

DFKWXQJ ZXUGH GDQQ JHIROJHUW/ GD� VLFK LQ GLHVHU 5HJLRQ GHV &KURPRVRPHQ < HLQ 7XPRUVXSSUHVVRUJHQ

EHILQGHQ PX�6/7/8/9/:/;/</431

8QDEKlQJLJ YRQ GLHVHQ %HREDFKWXQJHQ ZXUGHQ $QIDQJ GHU <3LJHU -DKUH .LQDVHQ EHVFKULHEHQ/ ZHOFKH

PLW &\FOLQHQ LQWHUDJLHUHQG �EHU SKRVSKRU\OLHUHQGH 3UR]HVVH HLQH 6WHXHUXQJ GHV =HOO]\NOXV EHZLUNHQ1

'LHVH ZXUGHQ %&\FOLQ0GHSHQGHQG NLQDVHV% E]Z1 %&'.*V% JHQDQQW44/45/46/471

'DEHL ZXUGH ]ZLVFKHQ *<4 XQG *<6 JH]HLJW/ GD� X1D1 GLH .LQDVH &GN7 LQ 5 YHUVFKLHGHQHQ .RPSOH[HQ

YRUNRPPW1 (LQHUVHLWV LQ HLQHU 9HUELQGXQJ PLW HLQHP 0XOWLSURWHLQNRPSOH[ &\FOLQ '/ S54 XQG 3&1$ +

3UROLIHUDWLQJ &HOO 1XFOHDU $QWLJHQ ,/ DQGHUHUVHLWV ]XVDPPHQ PLW HLQHP 49 .GD VFKZHUHQ 3URWH0

LQ48/49/4:/4;1 ,QVEHVRQGHUH OHW]HUHU .RPSOH[ IDQG VLFK JHKlXIW EHL 1HRSODVPHQ/ ZHOFKH HLQ JHVW|UWHV 5E

*HQ KDEHQ4<1
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'LH HUVWHQ S49 %HVFKUHLEXQJHQ

6HUUDQR/ +DQQRQ XQG %HDFK53 EHVFKULHEHQ GDQQ (QGH *<6 HLQHQ F'1$ .ORQH/ GHU HLQ 3URWHLQ V\QWKHWL0

VLHUWH/ ZHOFKHV 47; $6 ODQJ XQG 49 .GD VFKZHU LVW1 $XIJUXQG GHV *HZLFKWHV GHV 3URGXNWHV QDQQWHQ VLH

GDV *HQ %S49%1 'LHVH F'1$ EUDFKWHQ VLH LQ HLQHP 3ODVPLG LQ +HIH]HOOHQ ]ZHFNV ]XVlW]OLFKHU 6WXGLHQ

HLQ1 ,P ZHLWHUHQ JHODQJ HV LKQHQ ]X ]HLJHQ/ GD� GDV UHVXOWLHUHQGH 3URWHLQ DXVVFKOLH�OLFK PLW GHU .LQDVH

&GN7 XQG PLW NHLQHP DQGHUHQ 3URWHLQ LQWHUDJLHUW1 'DV 49 .GD VFKZHUH 3URWHLQ EHZLUNW HLQH ,QKLELH0

UXQJ GHU 3KRVSKRU\OLHUXQJ YRQ GHP 3URWHLQ 5E RKQH DOOHUGLQJV GDV 7XPRUVXSSUHVVRUJHQ S86 ]X EHHLQ0

IOXVVHQ1

.XU] GDQDFK HUVFKLHQHQ ]ZHL 3XEOLNDWLRQHQ IDVW JOHLFKHQ ,QKDOWHV LP $EVWDQG1 %HLGH $UEHLWVJUXSSHQ

JLQJHQ YRQ GHQ ]\WRJHQHWLVFKHQ $QQDKPH DXV/ GD� ZDKUVFKHLQOLFK VLFK HLQ 7XPRUVXSSUHVVRUJHQ LQ GHU

5HJLRQ <S54 EHILQGHQ P�VVH1

1DERUL HW DO154 %HJDQQHQ PLW GHU %HREDFKWXQJ/ GD� Y1D1 GHU $EVFKQLWW YRQ <S54 EHWURIIHQ LVW/ GHU ]ZL0

VFKHQ GHP 07$3 *HQ +0HWK\O0WKLR0DGHQRVLQ 3KRVSKRU\ODVH , XQG GHP ,1)05 &OXVWHU OLHJW1 'LHVH

EHLGHQ /RFL OLHJHQ DXI GHP &KURPRVRP < XQG VLQG FD1 :33 .E YRQHLQDQGHU HQWIHUQW1 $OV $UEHLWVK\SR0

WKHVH QDKPHQ GLH $XWRUHQ DQ/ GD� ]ZLVFKHQ GLHVHQ EHLGHQ /RFL VLFK GDV YHUPXWHWH 7XPRUVXSSUHVVRU0

JHQ EHILQGHQ P�VVH1

0LWWHOV Ä&KURPRVRPDO :DONLQJ³/ DXVJHKHQG YRP 07$3 *HQ/ VHSDULHUWHQ VLH GDQQ FD1 48 .% )UDJ0

PHQWH LQ 3KDJHQ/ XP DQVFKOLH�HQG �EHU HLQH 67603&5 + 6HTXHQFH 7DJJHG VLGHV , HLQH %HVWLPPXQJ

GHU +lXILJNHLW GHV 9HUOXVWHV GHU DPSOLIL]LHUWHQ 6HTXHQ]HQ ]X HUKDOWHQ/ ZHOFKH ]ZLVFKHQ GHQ EHLGHQ

*HQHQ OLHJHQ1 6LH VHW]WHQ GDEHL YRUDXV/ GD� GHU DP KlXILJVWHQ YHUORUHQ JHJDQJHQH 6HTXHQ]DEVFKQLWW

GDV JHVXFKWH 6XSSUHVVRUJHQ HQWKDOWHQ ZLUG1 'LH '1$ GHV EHWUHIIHQGHQ 3KDJHQ DXV GHU Ä:DONLQJ

/LEUDU\³ VHTXHQ]LHUWHQ VLH XQG IDQGHQ HLQHQ ÄRSHQ UHDGLQJ IUDPH³1 'LH 6HTXHQ] HQWVSUDFK GHU F'1$

YRQ 6HUUDQR/ +DQQRQ XQG %HDFK1

'LHVHQ 6HTXHQ]DEVFKQLWW YHUVXFKWHQ VLH GDQQ PLWWHOV GHU 3&5 7HFKQLN DQ =HOOLQLHQ ]X DPSOLIL]LHUHQ1

(V ]HLJWH VLFK/ GD� 94( GHU 0HODQRP /LQLHQ/ 97( GHU /HXNlPLH /LQLHQ XQG ;:( GHU *OLRP /LQLHQ

GLHVHV *HQ YHUORUHQ KDWWHQ1

1DERUL HW DO1 QDQQWHQ GDV QHXH *HQ &'.7,/ &'.7 0 ,QKLELWRU1

.DPE 2 *UXLV HW DO155 DUEHLWHWHQ PLW HLQHU JOHLFKHU 0HWKRGLN1 6LH IDQGHQ MHGRFK JOHLFK 5 6HTXHQ]HQ/ GLH

]X 6HUUDQR2+DQQRQ2%HDFK SD�WHQ=0764 XQG 0765/ %0XOWLSOHV 7XPRUVXSSUHVVRUJHQ 4 E]Z1 5%1 'DV

0764 *HQ NRQQWHQ VLH LQ 6 ([RQ DXIJOLHGHUQ/ GDV 0765 *HQ ]HLJWH HLQH ]X <6( LGHQWLVFKH 6HTXHQ]

]XP ([RQ ,, GHV 0764 *HQHV/ ZREHL MHGRFK GLH +RPRORJLH LQ ,QWURQ ,, DEEULFKW XQG VRPLW HLQ N�U]H0

UHV 3URWHLQ UHVXOWLHUW1 'DV ([RQ 4 YRP 0764 *HQ EHVWLPPWHQ VLH PLW HLQHU /lQJH YRQ 459 %S/ ([RQ 5

PLW 63: %S/ ([RQ 6 PLW QXU 44 %S1 'HV ZHLWHUHQ VXFKWHQ .DPE 2 *UXLV HW DO QDFK HLQHP ZHLWHUHQ

0766 *HQ/ ZHOFKHV VLH DEHU QLFKW ILQGHQ NRQQWHQ1
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'DQQ DQDO\VLHUWHQ VLH 5<3 YHUVFKLHGHQH =HOOLQLHQ XQG IDQGHQ LQ 79(0764 KRPR]\JRWH 'HOHWLRQHQ1

-HGRFK ZDU GDV 0765 *HQ GHXWOLFK KlXILJHU QRFK QDFKZHLVEDU1 %HL .DPE 2 *UXLV HW DO1 ]HLJWHQ 58 (

DOOHU /HXNlPLH /LQLHQ XQG ;5( DOOHU $VWUR]\WRP /LQLHQ HLQHQ 0764 9HUOXVW1 1XU LQ =HOOLQLHQ YRQ

0HODQRPHQ IDQGHQ GLH $XWRUHQ KlXILJHU DXFK 3XQNWPXWDWLRQHQ1

,Q GHU QlFKVWH I�U GLH S49 )RUVFKXQJ ZLFKWLJH $UEHLW ZXUGHQ HUVWPDOLJ SULPlUH 1HRSODVPHQ DXI LKUHQ

S49 6WDWXV KLQ XQWHUVXFKW XQG HV ZXUGH GDEHL QXU LQ 43 0 53( KRPR]\JRWH 'HOHWLRQHQ GHV *HQHV JH0

IXQGHQ561 ,Q GHQ 1HRSODVPHQ PLW <S54 /2+ 6WDWXV/ + %/RVW RI +HWHUR]\JRVLW\%/ G1K1/ 7XPRU]HOOHQ/

ZHOFKH QXU QRFK HLQ $OOHO GHV EHWUHIIHQGHQ *HQHV EHVLW]HQ/ GD GDV NRUUHVSRQGLHUHQGH *HQ GHOHWLHUW LVW ,

]HLJWHQ VLFK 3XQNWPXWDWLRQHQ QXU EHL 6( DOOHU 3ULPlUWXPRUH1 $XVVFKOLH�OLFK EHL 0HODQRPHQ IDQGHQ

VLFK JHKlXIW VROFKH 0XWDWLRQHQ/ ZLH VLH EHL GHP 7XPRUVXSSUHVVRUJHQ S86 �EOLFK VLQG1 'HQQ HQWVSUH0

FKHQG GHU .QXGVRQ*VFKHQ +\SRWKHVH57 VROOWHQ /2+ 1HRSODVPHQ LP YHUEOLHEHQHQ $OOHO HLQH 0XWDWLRQ

]HLJHQ/ XP DOV 7XPRUVXSSUHVVRUJHQ LQ )UDJH ]X NRPPHQ1

$XV GLHVHQ %HREDFKWXQJHQ ZXUGH GLH 6FKOX�IROJHUXQJ JH]RJHQ/ GD� GLH S49 'HOHWLRQ QXU HLQH $UWHIDNW

YRQ =HOONXOWXUHQ ZlUH/ ZHOFKHU GHQ EHWUHIIHQGHQ =HOOHQ HLQHQ :DFKVWXPVYRUWHLO HUP|JOLFKW1 'DV DQ0

JHEOLFKH 7XPRUVXSSUHVVRUJHQ S49 KDEH NHLQHUOHL %HGHXWXQJ I�U LQ0YLYR 1HRSODVPHQ/ HLQ QRFK DQGHUHV

6XSSUHVVRUJHQ P�VVH LQ GHU 5HJLRQ <S54OLHJHQ1

,Q GHU $QWZRUW YRQ .DPE DXI GLHVHV 6WXGLH IRUPXOLHUWH VHOELJHU HLQHV GHU IXQGDPHQWDOHQ 3UREOHPH YRQ

S49 8QWHUVXFKXQJHQ DQ 3ULPlUWXPRUHQ58= HV ZlUH QLFKW EHU�FNVLFKWLJW ZRUGHQ/ GD� SULPlUH 1HRSODV0

PHQ DXFK LPPHU NRQWDPLQLHUHQGH 1RUPDO]HOOHQ HQWKDOWHQ XQG IROJOLFK GLHVH LQ HLQHU 3&5 LPPHU HLQ

SRVLWLYHV 6LJQDO OLHIHUQ Z�UGHQ1 -HGRFK EHVWlWLJWH .DPE/ GD� GLH 'HOHWLRQ XQG QLFKW GLH 3XQNWPXWDWLRQ

GHU SULPlUH 3DWKRPHFKDQLVPXV EHL S49 LVW1

1RFK 4<<9 ZXUGH LQ HLQHU 6WXGLH DQ 0HODQRPHQ XQG DQ 0HODQRP 0 =HOOLQLHQ HLQH XP GHQ )DNWRU 8 ELV

9 HUK|KWH KRPR]\JRWH 'HOHWLRQVUDWH NOHLQHU )UDJPHQWH XP GHQ &'.15 /RFXV KHUXP JHVHKHQ1 $XFK

GLHVH $XWKRUHQ GLVNXWLHUWHQ GLH %HGHXWXQJ YRQ S49 DQ 3ULPlUWXPRUHQ XQG HPSIDKOHQ/ GLH DQ =HOOLQHQ

JHZRQQHQ 'DWHQ VHKU NULWLVFK EH]�JOLFK GHU WDWVlFKOLFKHQ %HGHXWXQJ GLHVHV 7XPRUVXSSUHVVRUJHQHV ]X

EHZHUWHQ591

3XQNWPXWDWLRQHQ XQG S49

(LQH 9LHO]DKO YRQ YHUVFKLHGHQHQ $UEHLWVJUXSSHQ EHVFKlIWLJWHQ VLFK GDQQ PLW GHU 6XFKH QDFK 3XQNWPX0

WDWLRQHQ LQQHUKDOE GHV S49 *HQHV5:/5;/5</63/641 'DEHL ZXUGH ]XPHLVW GLH 66&3 7HFKQLN RGHU GLH GLUHNWH

6HTXHQ]LHUXQJ YHUZHQGHW/ HV IDQGHQ DEHU LQ QXU 3 0 6( DXFK 3XQNWPXWDWLRQHQ1 6R NDQQ PDQ DOOHV LQ

DOOHP GDUDXV VFKOLH�HQ/ GD�/ ZLH .DPE HUVWPDOLJ EHKDXSWHWH/ 3XQNWPXWDWLRQHQ XQEHGHXWHQG I�U GLH

3DWKRJHQHVH GHV S49 7XPRUVXSSUHVVRUJHQ VLQG1 $XVVFKOLH�OLFK EHLP $GHQRNDU]LQRP GHV 3DQNUHDV

ZXUGHQ 3XQNWPXWDWLRQHQ EHVFKULHEHQ;91



0<0

'DV IDPLOLlUH 0HODQRP

:LH EHUHLWV ZHLWHU REHQ DQJHI�KUW/ VR IDOOHQ MHGRFK 0HODQRPH DXV GLHVHU +\SRWKHVH KHUDXV/ GD GRUW

|IWHUV 3XQNWPXWDWLRQHQ VLFK ]HLJHQ1 6R NRQQWH GHXWOLFK GHPRQVWULHUW ZHUGHQ/ GD� EHLP IDPLOLlUHQ 0H0

ODQRP KlXILJ 3XQNWPXWDWLRQHQ LQ GHU .HLPEDKQ GHU EHWUHIIHQGHQ )DPLOLHQ YRUNDPHQ1 (V IDQGHQ VLFK

EHL 46 YRQ 4; GHU GLH .UDQNKHLW EHWUHIIHQGHQ )DPLOLHQ S49 9DULDQWHQ XQG QXU 48 YRQ 7; 3DWLHQWHQ PLW

S49 9HUlQGHUXQJHQ KDWWHQ NHLQ 0HODQRP HQWZLFNHOW1 'LHVH 48 3DWLHQWHQ ZDUHQ GDEHL DXFK QRFK GHXW0

OLFK M�QJHU DOV GLH (UNUDQNWHQ1 $XV GLHVHP ZXUGH JHIROJHUW/ GD� EHLP IDPLOLlUHQ 0HODQRP PLW JUR�HU

:DKUVFKHLQOLFKNHLW S49 3XQNWPXWDWLRQHQ LQ GHU .HLPEDKQ GLH 8UVDFKH GLHVHU .UDQNKHLW VHLHQ651

'LHVHQ (UJHEQLVVHQ HQWJHJHQ VWHKW MHGRFK HLQH DQGHUH 8QWHUVXFKXQJHQ/ LQ ZHOFKHU EHL 6; )DPLOLHQ PLW

GHP .UDQNKHLWVELOG GHV IDPLOLlUHQ 0HODQRPV QXU LQ 5 )lOOHQ HLQH S49 3XQNWPXWDWLRQ JHVHKHQ ZXUGH1

'LH HQWVSUHFKHQGH 6FKOX�IROJHUXQJ ZDU HV GHQQ DXFK/ GD� GDV LQ GHU 5HJLRQ <S54 YHUPXWHWH 7XPRU0

VXSSUHVVRUJHQ 0/0 QLFKW S49 XQG GDPLW GLHVHV QLFKW GLH 8UVDFKH GHU .UDQNKHLW VHLQ N|QQH/ RGHU

ZHQQ GRFK/ GD� GDQQ GHU 'HIHNW DX�HUKDOE GHV HLJHQWOLFKHQ *HQHV OLHJHQ P�VVH661

0HWK\OLHUXQJ YRQ S49

%HL 8QWHUVXFKXQJHQ DQ =HOOLQLHQ/ EHL ZHOFKHQ ZHGHU S49 'HOHWLRQHQ QRFK 3XQNWPXWDWLRQHQ JHVHKHQ

ZXUGHQ/ IDQG PDQ DOV ZHLWHUHQ 3DWKRPHFKDQLVPXV PHWK\OLHUWH &S* ,VODQGV LQ GHU 1lKH GHV ([RQ , LQ

43 ELV 58( GHU )lOOH1 'LHVH /LQLHQ WUDQVFULELHUWHQ NHLQH S49 P51$ PHKU1:HQQ QXQ PLW 8*0

'HVR[\D]DF\WLGLQ GLH 0HWK\OLHUXQJ HQWIHUQW ZXUGH/ ZDU S49 P51$ EHL GLHVHQ =HOOLQLHQ ZLHGHU QDFK0

ZHLVEDU1 'LH ++\SHU0,0HWK\OLHUXQJ LVW RIIHQEDU DXFK YHUDQWZRUWOLFK I�U GLH ,QDNWLYLHUXQJ GHV ]ZHLWHQ

ZHLEOLFKHQ ;0&KURPRVRPHQ XQG I�U GLH $XVVFKDOWXQJ GHV 9RQ0+LSSHO0/LQGDX 7XPRUVXSSUHVVRUJH0

QHV67/681 (LQ JOHLFKHU 3DWKRPHFKDQLVPXV IDQG VLFK DXFK EHL GHP S48 *HQ DQ *OLRPHQ691 'DUDXV IROJHUWH

VLFK K\SRWKHWLVFK HLQ %S49 0 VSH]LILVFKHU ,PSULQWRU%/ ZHOFKHU GXUFK JH]LHOWH 0HWK\OLHUXQJ EHL GHU (P0

EU\RJHQHVH GLH S49 $NWLYLWlW UHJXOLHUW XQG ZHOFKHU RIIHQEDU VHOEHU LP )DOOH YRQ PHWK\OLHUWHQ &S* ,V0

ODQGV EHL 1HRSODVLHQ SDWKRORJLVFK YHUlQGHUW LVW6:1

S49 XQG DQGHUH 2QNRJHQH

(WOLFKH $UEHLWHQ EHVFKlIWLJWHQ VLFK PLW GHP 3KlQRPHQ GHU LQYHUVHQ .RUUHODWLRQ ]ZLVFKHQ 5E XQG

S496;/6</73/741:DKUVFKHLQOLFK LVW HV I�U GLH 2QNRJHQHVH DXVUHLFKHQG/ ZHQQ HQWZHGHU S49 RGHU 5E DXVIDO0

OHQ/ HLQ ]XVlW]OLFKHU 9RUWHLO HQWVWHKW GHP 1HRSODVPD ZRKO QLFKW/ ZHQQ EHLGH YHUORUHQ JHKHQ1 'LHVHV LVW

X1D1 XQWHU GHP *HVLFKWVSXQNW ]X VHKHQ/ GD� EHLGH 2QNRJHQH VLFK LQ HLQHU 6LJQDONDVNDGH EHILQGHQ + V1X1

,1 ,QVJHVDPW HUJHEHQ VLFK VR =DKOHQ YRQ ELV ]X ;9( DQ =HOOLQLHQ/ X1D1 DXFK YRQ *OLREODVWRPOLQLHQ/ EHL

GHQHQ HQWZHGHU 5E RGHU S49 GHIHNW ZDUHQ1 '1K1/ RIIHQEDU KDQGHOW HV VLFK XP HLQH I�U GLH 7XPRUIHKOUH0

JXODWLRQ VHKU ZLFKWLJH 6LJQDONDVNDGH1
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+LQJHJHQ LVW NHLQHUOHL .RUUHODWLRQ ]ZLVFKHQ S49 XQG S86 IHVW]XVWHOOHQ/ GHQQ QDFK GHQ JHJHQZlUWLJ

J�OWLJHQ 0RGHOOHQ JLEW HV DXFK NHLQHQ =XVDPPHQKDQJ ]ZLVFKHQ GHQ 6LJQDOWUDQVGXNWLRQVZHJHQ GHV

S490 XQG GHV S86 6\VWHPV1

(LQHQ ZHLWHUHQ UHOHYDQWHQ %HLWUDJ ZDU GHU 1DFKZHLV1 GD� DXFK HLQH hEHUH[SUHVVLRQ GHU &'.7 .LQDVH

EHL =HOOLQLHQ P|JOLFK LVW1 $OOHUGLQJV VFKHLQW GLHVHV HLQ ZHLWDXV VHOWHQHUHV 3KlQRPHQ DOV GLH S490 RGHU

5E0$EHUDWLRQHQ ]X VHLQ751

'HV ZHLWHUHQ NRQQWH JH]HLJW ZHUGHQ/ GD� HV RIIHQEDU HLQH 9HUELQGXQJ ]ZLVFKHQ HLQHU S49 'HOHWLRQ

XQG HLQHU (*)5 hEHUH[SUHVVLRQ JHEHQ PX�1 %HL HLQHU 6WXGLH DQ *OLREODVWRPHQ IDQG VLFK GLHVHV 0X0

VWHU LQ :4 ( GHU )lOOH/ ZlKUHQG HLQH (*)5 hEHUH[SUHVVLRQ QXU LQ 5< ( GHU )lOOH PLW HLQHU S860XWDWL0

RQ HLQKHU JLQJ761:LH GLHVH 6LJQDONDVNDGH ]ZLVFKHQ S49 XQG (*)5 MHGRFK DXVVLHKW/ LVW JHJHQZlUWLJ

QRFK Y|OOLJ RIIHQ1

S48 XQG VHLQH )XQNWLRQ

'DV 3RO\SHSWLG 7*)05 LVW HLQ PXOWLIXQNWLRQHOOHV 3RO\SHSWLG/ ZHOFKHV X1D1 DXI (SLWKHOLHQ/ /\PSKR]\WHQ

XQG (QGRWKHOLHQ HLQHQ QHJDWLYHQ :DFKVWXPVHIIHNW DXV�EW1 6R NRPPW HV ]X HLQHP $UUHVW YRQ =HOOHQ LQ

GHU *4 3KDVH QDFK 7*)05 ([SRVLWLRQ771 6SlWHUH $UEHLWHQ ]HLJWHQ/ GD� 7*)05 HLQH $NNXPXODWLRQ YRQ

QLFKW0SKRVSKRU\OLHUWHP 5E EHZLUNW78/791 'DV QLFKW0SKRVSKRU\OLHUWH 5E QXQ KHPPW GLH GHQ 6FKULWW *4

QDFK 6 LP =HOO]\NOXV1

+DQQRQ XQG %HDFK7:/ ZHOFKH EHUHLWV DOV HUVWH GLH S49 6HTXHQ] SXEOL]LHUWHQ + V1R1 ,/ QDKPHQ VLFK GLHVHV

3KlQRPHQV DQ XQG IDQGHQ DQ GHQ .LQDVHQ &'.7 XQG &'.9 VRZRKO GDV EHUHLWV EHVFKULHEHQH 3URWHLQ

S49 DOV DXFK 5 ZHLWHUH 3URWHLQH PLW 48 E]Z1 48/8 .GD *HZLFKW1 %HLP :HVWHUQ %ORWWLQJ ]HLJWHQ VLFK

VFKZDFKH .UHX]UHDNWLRQHQ ]ZLVFKHQ GHP S490$QWLVHUXP XQG GLHVHQ 5 3URWHLQHQ10LWWHOV HLQHU F'1$

3KDJHQ /LEUDU\ JHODQJ HV DXV 7*)050VWLPXOLHUWHQ =HOOHQ HLQH 6HTXHQ] ]X LVROLHUHQ/ ZHOFKH VLFK PLW

JHULQJHU $IILQLWlW DQ GLH S49 6HTXHQ] DQODJHUWH1 1DFK 6HTXHQ]LHUXQJ VWHOOWH VLFK KHUDXV/ GD� GDV YRQ

+DQQRQ XQG %HDFK JHIXQGHQH *HQ/ ZHOFKHV VLH S48,1.7% QDQQWHQ/ LQ GHQ HUVWHQ 83 $PLQRVlXUHQ ]X FD1

77( XQG LQ GHQ IROJHQGHQ ;4 ]X <:( VHTXHQ]KRPRORJ ]X S49 LVW XQG 58 N%S YRQ GLHVHP HQWIHUQW

OLHJW1 'DQDFK EULFKW GLH S48 0 S49 *HPHLQVDPNHLW DE1 'DQQ EUDFKWHQ VLH GLH S48 '1$ LQ %DNWHULHQ HLQ

XQG ]HLJWHQ/ GD� GDV 7UDQVFULEWLRQV0 XQG 7UDQVODWLRQVSURGXNW VLFK VSH]LILVFK DQ GLH .LQDVHQ &'.7 XQG

&'.9 DQODJHUWH/ QLFKW DEHU DQ &'&5/ &'.5 XQG &'.81 1DFK 7*)05 ([SRVLWLRQ YRQ =HOOHQ IDQG VLFK

NHLQH 9HUlQGHUXQJ GHV S49 /HYHOV/ ZRKO DEHU HLQ GHXWOLFKHU $QVWLHJ YRQ S481

$XV GLHVHQ %HIXQGHQ IROJHUWHQ +DQQRQ XQG %HDFK/ GD� RIIHQEDU S48 GDV H[WUD]HOOXOlU JHVWHXHUWH *H0

JHQVW�FN ]XP LQWUD]HOOXOlU0JHWULJJHUWHQ S49 7XPRUVXSSUHVVRUJHQ GDUVWHOOW1 )ROJOLFK Z�UGH HLQH 7X0

PRU]HOOH/ ZHOFKH VRZRKO S49 DOV DXFK S48 YHUORUHQ KDW/ JOHLFK 5 ZHVHQWOLFKH 6WHXHUJHQH HLQJHE��W

KDEHQ1
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(LQ 9HUJOHLFK PLW GHP 0765 *HQ YRQ .DPE 2 *UXLV HW DO1+ V1R1 ,55 PLW GHP S48,1.7%*HQ OLHIHUWH 6H0

TXHQ]KRPRORJLHQ DXI GHU FDUER[\0WHUPLQDOHQ 6HLWH GHU $PLQRVHTXHQ]1

,Q HLQHU ZHLWHUHQ 6WXGLH ZXUGHQ GLH EHLGHQ *HQH S49 XQG S48 DXFK LP *HQRP YRQ 0lXVHQ JHIXQGHQ1

'RUW OLHJHQ GLH EHLGHQ *HQH DXI GHP &KURPRVRP 7 LQ GHU 3RVLWLRQ &6 0 &97;1 -HGRFK ]HLJWH VLFK LQ

QRUPDOHQ *HZHEH GHU 0DXV LP *HJHQVDW] ]XP 0HQVFKHQ NHLQH S49 ([SUHVVLRQ/ DEHU HLQH �EHUDOO YRU0

KDQGHQH S48 $NWLYLWlW1

S4< + $5) , XQG S49

,P =XJH HLQHU GHWDLOOLHUWHUHQ 8QWHUVXFKXQJ GHV 8PIHOGHV GHV S49 *HQHV ZXUGHQ 5 3URPRWRUHQ JHVH0

KHQ/ ZHOFKH 5 YHUVFKLHGHQH 7UDQVFULSWH HUP|JOLFKWHQ7<1 $EKlQJLJ YRQ GLHVHQ 3URPRWRUHQ HQWVWHKW HQW0

ZHGHU HLQ (40DOSKD RGHU HLQ (40EHWD JHQDQQWHV ([RQ 41 1DFK 6SOLFLQJ XQG 7UDQVODWLRQ UHVXOWLHUW LP

)DOOH YRQ GHU ([RQ 4 0 9DULDQWH (40DOSKD GDV EHNDQQWH S49 *HQ/ LP )DOOH YRQ (40EHWD MHGRFK HLQ DOV

S4< RGHU $5) EH]HLFKQHWHV 3URWHLQ1 %HLGH *HQH HUZLHVHQ VLFK DOV IlKLJ/ HLQH :DFKVWXPVKHPPXQJ ]X

LQGX]LHUHQ831 $Q 0lXVHQ ZXUGH QDFK HLQHU JH]LHOWHQ 'HOHWLRQ HLQ $EEUXFK GHU 7UDQVODWLRQ VRZRKO YRQ

S49 DOV DXFK YRQ S4< + $5) , EHREDFKWHW841 -HGRFK EHZLUNWHQ JH]LHOW HLQJHEUDFKWH 0XWDWLRQHQ LP %H0

UHLFK GHV S49 /RFXV ]ZDU HLQH $XIKHEXQJ GHV :DFKVWXPVDUUHVW/ ZHQQ S49 VHOEHU EHWURIIHQ ZDU1:HQQ

KLQJHJHQ GLH 0XWDWLRQHQ GLH S4< 6SOLFHYDULDQWH EHWUDI/ ZDU NHLQ (IIHNW EH]�JOLFK GHV :DFKVWXPV ]X

VHKHQ851

'LH &\FOLQNLQDVHLQKLELWRUHQ GHU ,1.7 *UXSSH

=ZHL ZHLWHUH &\FOLQNLQDVHLQKLELWRUHQ VLQG S4; XQG S4< + 2S 4; ,1 /HW]WHUHV LVW HLQ DQGHUHV *HQ DOV GDV

REHQ EHVFKULHEHQH S4< + $5) ,1 2IIHQEDU VLQG KLHU 5 YHUVFKLHGHQH *HQH JOHLFK EHQDQQW ZRUGHQ1 'LHVHV

LVW Y1D1 GHVKDOE YHUZLUUHQG/ ZHLO EHLGH VLFK LQ HLQLJHP GRFK lKQOLFK VLQG1 6R EH]HLFKQHW PDQ S49 DXFK

DOV ,1.7$/ S48 DOV ,1.7%/ S4; DOV ,1.7& XQG S4< DOV ,1.7'1 )�U GLHVHV S4< HUVFKHLQHQ GHVZHLWHUHQ

DXFK 1DPHQ ZLH 2QNRSURWHLQ 4; + 2S4; ,/ 4<./0HWDEODVWLQ/ 6WDWKPLQ XQG 3URVROLQ LQ GHU /LWHUDWXU1

'LH %H]HLFKQXQJ ,1.7 *UXSSH ZXUGH JHZlKOW/ GD DOOH 7 *HQH E]Z1 LKUH 3URWHLQH DXI LKUHU FDU0

ER[\WHUPLQDOHQ 6HLWH 6HTXHQ]KRPRORJLHQ LQ )RUP YRQ ZLHGHUKROHQGH $QN\ULQPRWLYHQ YRQ FD1 65 %S

/lQJH ]HLJHQ XQG HLQH KRKH $IILQLWlW ]X &'.7 ]HLJHQ86/87/881 S4; + ,1.7& , XQG Y1D1 S4< + ,1.7' ,

]HLJHQ MHGRFK ]XVlW]OLFK HLQH LP 'HWDLO QRFK XQNODUH $NWLYLWlW EHL GHU 6WHXHUXQJ GHV =\WRVNHOHWWV ZlK0

UHQG GHU =HOOWHLOXQJ891

$XIJUXQG GLHVHU bKQOLFKNHLW YRQ S4; XQG S4< PLW GHP 7XPRUVXSSUHVVRUJHQ S49 ZXUGHQ OHW]WHUH *HQH

HEHQIDOOV DXI LKUH %HGHXWXQJ LQ 7XPRUHQ KLQ XQWHUVXFKW1 2EZRKO HV PLWWHOV 7UDQVIHNWLRQ DQ 1,+ 676

0lXVH]HOOHQ JHODQJ/ HLQHQ *4 $UUHVW ]X LQGX]LHUHQ86/ VR IDQG VLFK EHL HLQHU 6WXGLH DQ 433 KXPDQHQ

=HOOLQLHQ QXU HLQH HLQ]LJH S4<0XWDWLRQ LQ )RUP HLQHU VLQJXOlUHQ %DVHQGHOHWLRQ XQG NHLQH S4;0XWDWL0

RQ8:1:HLWHUH 8QWHUVXFKXQJHQ IDQGHQ HEHQIDOOV QXU VHKU VHOWHQ 'HIHNWH DQ S4; XQG S4< LQ 7XPRUHQ/ VR
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GD� GLH %HGHXWXQJ GLHVHU &'. ,QKLELWRUHQ I�U GLH 3DWKRORJLH YRQ 1HRSODVLHQ ZRKO XQEHGHXWHQG VHLQ

G�UIWH8;/8<1

)XQNWLRQHOOH +\SRWKHVHQ GHU =HOO]\NOXVUHJXODWLRQ

&'.*V XQG GHU =HOO]\NOXV

FGF5

F\FOLQ %

&GF58&
SKRVSKRU
\ODVH

&$.
.LQDVH

&'.7
&'.9

F\FOLQ '

S48

S49

S4;

&'.5

F\FOLQ $

&'.5

F\FOLQ $ &'.5

F\FOLQ (

:((4
.LQDVH

:$)42
&LS4
+S54,

S5:.LS4

*4 3KDVH

6 3KDVH

*5 3KDVH

0 3KDVH

S4<

S8:.LS5

$EE1 4 =0RGHOO GHU =HOO]\NOXVUHJXODWLRQ> JHQDXHUHV VLHKH 7H[W1

,Q GLHVHP 0RGHOO93 + $EE1 4 , VLHKW PDQ GLH :LUNXQJ YHUVFKLHGHQHU &\FOLQ2&'. .RPSOH[H DXI XQWHU0

VFKLHGOLFKH 3KDVHQ GHV =HOO]\NOXV1 ,QVJHVDPW VLQG JHJHQZlUWLJ 44 &\FOLQH + $/ %4/ %5/ &/ '4/ '5/ '6/

(/ )/ * XQG + , XQG 8 &'.*V + &'&5/ &'.5/ &'.7/ &'.9 XQG &'.: , EHNDQQW1 2IIHQEDU KDQGHOW HV

VLFK EHL GLHVHQ 0XOWLSURWHLQNRPSOH[HQ XP (IIHNWRUHQ/ ZHOFKH GDV 3DVVLHUHQ YRQ YHUVFKLHGHQHQ

&KHFNSRLQWV IRUFLHUHQ1 'DEHL NRPPW ZDKUVFKHLQOLFK GHP &KHFNSRLQW/ ZHOFKHU YRQ GHP &\FOLQ
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'2&'.70 E]Z1 &\FOLQ '2&'.90 .RPSOH[ VWLPXOLHUW ZLUG/ HLQH GHU JU|�WHQ %HGHXWXQJHQ ]X/ GD XQPLW0

WHOEDU DQVFKOLH�HQG GLH '1$ 5HSOLNDWLRQ LQ GHU *4 3KDVH EHJLQQW1 'HU &\FOLQ (2&'.5 .RPSOH[ LQLWL0

LHUW GDQQ GLH '1$ 5HSOLNDWLRQ/ GHU &\FOLQ $2&'.5 .RPSOH[ LVW NRQWLQXLHUOLFK I�U GLH 3URJUHVVLRQ GHU

6 3KDVH XQG GHU &\FOLQ %2&'&5 .RPSOH[ I�U GHQ (LQWULWW LQ GLH 0LWRVH HUIRUGHUOLFK1

$XI GLHVH GHQ =HOO]\NOXV IRUFLHUHQGHQ &\FOLQ2&'. .RPSOH[H ZLUNHQ GLH &',*V/ GLH &\FOLQ0GHSHQGHQW

,QKLELWRUV/ KHPPHQG1 =XP JHJHQZlUWLJHQ =HLWSXQNW NDQQ PDQ GLH &',¶V LQ 5 *UXSSHQ JOLHGHUQ941 6SH0

]LILVFK I�U GHQ &\FOLQ '2&'.70 E]Z1 &\FOLQ '2&'.90 .RPSOH[ VLQG GLH 3URWHLQH S49 +,1.7$,/ S48

+,1.7%,/ S4; +,1.7&, XQG S4< +,1.7',1 'DEHL VWHKHQ VLFK S48 XQG S49 GHXWOLFK QlKHU DOV S49 XQG

S4;1:LH EHUHLWV REHQ EHVFKULHEHQ/ VR OLHJHQ S48 XQG S49 DXFK LQ XQPLWWHOEDUHU 1lKH ]XHLQDQGHU LQ GHU

5HJLRQ <S541:HLWHUH 6HTXHQ]KRPRORJLHQ ]X GLHVHQ 3URWHLQHQ IDQGHQ VLFK DXFK EHL GHP 7$14 3URWH0

LQ/ GHP PHQVFKOLFKHQ *HJHQVW�FN ]XP 'URVRSKLOD 1RWFK 3URWHLQ95 / EHL GHQ =HOO]\NOXVSURWHLQHQ

&'&43 XQG 6:49 GHU +HIHQ/ EHL GHP KXPDQHQ (U\WKUR]\WHQSURWHLQ $QN\ULQ XQG EHL GHP PHQVFKOL0

FKHQ 3URWHLQ GHV %&/6 *HQHV1

'LH DQGHUH *UXSSH YRQ &',¶V VLQG S54 + &,34/:$)4/ &$353 ,/ S5: + .LS4 , XQG S8: + .LS5 ,/ ZHO0

FKHQ HLQH JOHLFKH KRPRORJH DPLQR0WHUPLQDOH 'RPDLQ KDEHQ1

2EZRKO MHGRFK JHUDGH S54/ ZHOFKHV DXFK XQWHU GHQ 1DPHQ &LS4/:$)4/ &$353/ 3,&4 RGHU 6',4 LQ

GHU /LWHUDWXU EHVFKULHEHQ ZLUG/ DQ PHKUHUHQ &\FOLQ2&'. .RPSOH[HQ ZLUNW96/97/ VR NRQQWHQ ELV MHW]W

QRFK NHLQHUOHL 0XWDWLRQHQ QDFKJHZLHVHQ ZHUGHQ/ DX�HU LQ HLQHP )DOO/ ZR HLQH 3XQNWPXWDWLRQ EH0

VFKULHEHQ ZXUGH981:$)42&LS4 ZLUG GXUFK S86 LQGX]LHUW99/ ZHOFKHV ZLHGHUXP EHL '1$ 6FKlGHQ DNWL0

YLHUW ZLUG XQG GLH =HOOH GDQQ HQWZHGHU LQ HLQHQ GDV :DFKVWXP KHPPHQGHQ =XVWDQG YHUVHW]W RGHU JDU

LQ HLQH $SRSWRVH �EHUI�KUW1 1HEHQ GHU KHPPHQGHQ :LUNXQJ DXI GLH &'.*V ZXUGH :$)42&LS4 DXFK

DOV HLQ GXUFK $OWHUXQJ LQGX]LHUWHV *HQ EHVFKULHEHQ9:1 :HLWHUH :$)42&LS4 VWLPXOLHUHQGH )DNWRUHQ

VLQG RIIHQEDU YHUVFKLHGHQH :DFKVWXPVIDNWRUHQ ZLH 7*)05 9;/9</ 3KRUERO0(VWKHU:3/0\RJHQLQ XQG

0\R':4/:5/ VR GD� DXFK YRQ HLQHU EHGHXWHQGHQ 5ROOH EHL GHU =HOOGLIIHUHQ]LHUXQJ DXV]XJHKHQ LVW1

'LH &', S5:.LS: LVW ]X 77( PLW GHU &', :$)42&LS4 VHTXHQ]KRPRORJ1 $XFK S5: LQKLELHUW HLQH 9LHO0

]DKO YRQ &\FOLQ2&'. .RPSOH[HQ/ 7*)05 RGHU .RQWDNWLQKLELWLRQ EHZLUNHQ HLQHQ S5: YHUPLWWHOWHQ

:DFKVWXPVVWRS:61 +LQJHJHQ ZXUGH DQ 70/\PSKR]\WHQ JH]HLJW/ GD� ,QWHUOHXNLQ05 HLQHUVHLWV GHQ S5:

/HYHO HUQLHGULJW/ DQGHUHUVHLWV DEHU GHU :$)42&LS4 /HYHO DQVWHLJHQ Ol�W:71 $XV GLHVHP %HIXQG OHLWHWHQ

GLH $XWRUHQ GLH +\SRWKHVH DE/ GD� RIIHQEDU S5: GHU SULPlUH 5HJXODWRU YRQ UXKHQGHQ =HOOHQ VHLQ ZlK0

UHQG :$)42&LS4 GLH &'.*V ZlKUHQG GHU =HOOWHLOXQJ VWHXHUW1 'HQ UHVXOWLHUHQGHQ :LGHUVSUXFK GLHVHU

+\SRWKHVH PLW GHU :$)42&LS4 )XQNWLRQ EHL GHU =HOOGLIIHUHQ]LHUXQJ DQ 0\R]\WHQ + V1R1 , EHJHJQHQ GLH

$XWRUHQ PLW GHP 9HUZHLV/ GD� GLH &',*V HYHQWXHOO LQ GHQ YHUVFKLHGHQHQ =HOOW\SHQ LP 6LQQH HLQHU ÄOL0

QHDJH VSHFLILFLW\´ DXFK XQWHUVFKLHGOLFKH )XQNWLRQHQ KDEHQ1

$Q GHU 5HJXODWLRQ GHU &\FOLQ2&'. .RPSOH[H VLQG DXFK 3KRVSKRU\ODVHQ EHWHLOLJW1 6R LVW GHU hEHUJDQJ

LQ GLH 0LWRVH/ ZHOFKHU YRQ GHP &\FOLQ %2&'&5 .RPSOH[ JHVWHXHUW ZLUG/ QXU GDQQ P|JOLFK/ ZHQQ HV

]X HLQHU 'HSKRVSKRU\OLHUXQJ GHU &'&5 GXUFK GLH &'&58&:8/:9 XQG &$.:: 3KRVSKDWDVHQ NRPPW1 ,Q
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YLHOHQ 7XPRU =HOOLQLHQ LVW RIIHQEDU GLH +HPPXQJ GXUFK HLQH 3KRVSKRU\OLHUXQJ GHU &'&5 DXIJHKR0

EHQ:;/:<1

'LH S49 6LJQDONDVNDGH

1DFKGHP YRQ XQWHUVFKLHGOLFKHQ $XWRUHQ YHUVFKLHGHQH 0RGHOOH EH]�JOLFK GHU S49 6LJQDONDVNDGH ]XU

'LVNXVVLRQ JHVWHOOW ZRUGHQ VLQG/ HUJLEW VLFK ]XP JHJHQZlUWLJHQ =HLWSXQNW IROJHQGH 9RUVWHOOXQJ=

S49

S487*)
%HWD

"

&'.7

&'.9

&\FOLQ '

S49

&'.7

&'.7

&\FOLQ '

5E

(5)

$'3

$73

5E

(5)

3

*4 3KDVH

6 3KDVH

$EE1 5 =0RGHOO GHU S49 6LJQDONDVNDGH1

$P %HJLQQ GHU 6LJQDONDVNDGH VWHKW GLH .RQNXUUHQ] YRQ GHQ 3URWHLQHQ S48 E]Z1 S49 XP GLH .LQDVHQ

&'.7 XQG &'.9 PLW GHP &\FOLQ '1:HQQ GLH 3URWHLQH S48 E]Z1 S49 YRUKDQGHQ VLQG/ GDQQ ELOGHQ VLH

HLQHQ .RPSOH[ PLW GHQ &'.*V 7 XQG 9/ VR GD� DQGHUHUVHLWV GDQQ GLH &'.*V NHLQHQ .RPSOH[ PLW GHP

3URWHLQ &\FOLQ ' ELOGHQ N|QQHQ1 (UVW ZHQQ GLH VXSSULPLHUHQGHQ 3URWHLQH S48 XQG S49 QLFKW YRUKDQGHQ

VLQG/ HQWVWHKW HLQ &'.2&\FOLQ .RPSOH[/ GHU GDQQ XQWHU $73 9HUEUDXFK GDV 5E 3URWHLQ SKRVSKRU\OLHUW1

/HW]WHUHV GLVVR]LLHUW YRQ GHP )DNWRU (5) DE/ PLW ZHOFKHP HV ]XYRU HLQHQ .RPSOH[ JHELOGHW KDW/ XQG

VWLPXOLHUW VR GHQ hEHUJDQJ YRQ GHU *40 LQ GLH 603KDVH GHV =HOO]\NOXV1 (5) VHOEHU KDW HLQH :LUNXQJ DXI

GLH '1$ 5HSOLNDWLRQ LP 6LQQH HLQHV 7UDQVFULSWLRQVIDNWRUV LQ GHU 603KDVH1
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1DVP\WK XQG +XQW;3 IRUPXOLHUWHQ GLH +\SRWKHVH YRQ %'DPV DQG 6OXLVHV%/ ZHOFKH EHVDJW/ GD� HV LQ

UXKHQGHQ =HOOHQ HLQH K|KHUH S490 DOV &'.72&'.9 .RQ]HQWUDWLRQ JlEH1 6lPWOLFKH .LQDVHQ VHLHQ DE0

JHEXQGHQ XQG GDPLW LQDNWLY1 -HGRFK VWHLJH LP /DXIH GHU =HLW GLH &'.72&'.9 .RQ]HQWUDWLRQ �EHU GLH

GHV S49/ GHU %'DPP OlXIW �EHU%/ XQG GLH &'.*V N|QQH VLFK PLW GHP &\FOLQ ' YHUELQGHQ XQG GDPLW

HLQH 0LWRVH LQLWLLHUHQ1 1DFK $EVFKOX� GHU 0LWRVH Z�UGHQ GDQQ GLH &'.*V XQG HYHQWXHOO DXFK GLH &\0

FOLQH SURWHRO\WLVFK ]HUOHJW ZHUGHQ1

=LHOH GLHVHU $UEHLW

'LH 'LVNUHSDQ]= =HOOLQLH 0 3ULPlUWXPRU

:LH EHUHLWV ZHLWHU REHQ DQJHGHXWHW/ VR HUJDEHQ YHUVFKLHGHQH 6WXGLHQ DQ HLQHUVHLWV =HOOLQLHQ XQG DQGH0

UHUVHLWV DQ 3ULPlUWXPRUHQ HLQH ]XPHLVW GHXWOLFKH 'LVNUHSDQ] LQ GHU S49 'HOHWLRQVUDWH1:lKUHQG DQ

/LQLHQ KRPR]\JRWH 'HOHWLRQVUDWHQ YRQ ELV ]X ;3 ( JHIXQGHQ ZXUGHQ + V1R1 ,/ VR HUJDE VLFK EHL GXUFK

YHUVFKLHGHQH 7HFKQLNHQ XQWHUVXFKWHP 3ULPlUPDWHULDO IROJHQGH 9HUWHLOXQJ=

$XWRU 3ULPlUWXPRU
=DKO GHU )lOOH
PLW 'HOHWLR0

QHQ

=DKO GHU )lOOH
LQVJ1

=DKO GHU )lOOH
PLW 'HOHWLR0
QHQ LQ (

6FUHHQLQJ 0
0HWKRGH

0RXOWRQ;4 *%0 < 5: 66 3&5

*LDQL;5 *OLRPH 4< 65 93 4XDQWLWDWLYH
3&5

:DONHU;6 $VWUR]\WRPH 73 :; 84 4XDQWLWDWLYH
3&5

.UDW]NH;7 0HVRWKHOLRPH 45 45 433 ,PPXQIlUEXQJ

&DLUQV56 9HUVFKLHGHQH ; 0 49 :8 43 0 53 4XDQWLWDWLYH
3&5

.DPE 4;8 9HUVFKLHGHQH 49 ;9 4< 0LFURVDWHOOLWH
0DUNHUV

.DPE 5 9HUVFKLHGHQH 86 ;9 95 'LUHNWH 3&5



0490

&DOGDV;9 3DQNUHDV &$ 43 5: 6:

+HUEHUW;: 70
/\PSKR]\WRPH 53 57 ;6

6FKPLGW;; *%0 4< 79 74

%UHQQHU;< 0DPPD &$ 47 57 8; 0LFURVDWHOOLWH
0DUNHUV

6HUUD49< %ODVWHQNULVH
EHL &0/ 6 4: 4; 4XDQWLWDWLYH

3&5

&KHQJ<3 0HVRWKHOLRP 8 56 55
6RXWKHUQ/
1RUWKHUQ/
3&5/ 66&3

8HNL74 *%0 57 75 8: 4XDQWLWDWLYH
3&5/ 66&3

8HNL<4 $VWUR]\WRPH 48 63 83
0LFURVDWHOOLWH
0DUNHUV/
3&5/ 66&3

7DEHOOH 4 = S49 'HOHWLRQVUDWHQ YRQ 3ULPlUWXPRUHQ> &0/= FKURQLVFK P\HORLVFKH /HXNlPLH1

:LH LQ GHU 7DEHOOH ]X VHKHQ LVW/ VR HUJLEW VLFK LQ GHQ YHUVFKLHGHQHQ 8QWHUVXFKXQJHQ HLQH 6SDQQZHLWH

GHU 'HOHWLRQVUDWH DQ 3ULPlUWXPRUHQ YRQ 43( ELV ]X 433(1 %HL ]1%1 *OLREODVWRPHQ ZHUGHQ :HUWH YRQ

66( XQG 8:(/ EHL QLFKW ZHLWHU NODVVLIL]LHUWHQ *OLRPHQ :HUWH YRQ 93( EHVFKULHEHQ1 %HL 0HVRWKHOLR0

PHQ LVW GLH 6FKZDQNXQJ QRFK H[WUHPHU/ VLH OLHJW ]ZLVFKHQ 55( XQG 433(1

'LH ZRKO ZDKUVFKHLQOLFKVWH (UNOlUXQJ I�U GLHVH ZLGHUVSU�FKOLFKHQ =DKOHQ VLQG GLH XQWHUVFKLHGOLFKHQ

0HWKRGHQ GHU 8QWHUVXFKXQJ1 6R EHVWHKW HLQHUVHLWV GDV 3UREOHP YRQ GHQ 3ULPlUWXPRU NRQWDPLQLHUHQ0

GHQ 1RUPDO]HOOHQ ZLH ]1%1 (QGRWKHOLHQ/0DNURSKDJHQ/ /\PSKR]\WHQ XQG )LEUREODVWHQ1 'LHVH =HOOHQ

ODVVHQ ]XPLQGHVWHQV WKHRUHWLVFK MHGH 0HWKRGLN SRVLWLY DXVIDOOHQ/ ZHOFKH DXI HLQHU JHZ|KQOLFKHQ 3&5

$PSOLILNDWLRQ EHUXKW/ GD VLH LPPHU HLQ LQWDNWHV S49 EHVLW]HQ1 $QGHUHUVHLWV VFKHLQW GLH RIW EHVFKULHEHQH

<S54 'HOHWLRQ QXU HLQHQ NOHLQHQ $EVFKQLWW GHV &KURPRVRPHQ ]X XPIDVVHQ/ XQG ]ZDU GHQ %HUHLFK GHV

7XPRUVXSSUHVVRUJHQHV S491 6R NRQQWH JH]HLJW ZHUGHQ;8/ GD� EHL 8QWHUVXFKXQJHQ PLW 0LFURVDWHOOLWH

0DUNHUQ/ ZHOFKH S49 IODQNLHUHQGH %HUHLFKH DPSOLIL]LHUHQ/ QXU 49 YRQ ;9 7XPRUH VLFK DOV S49 GHOHWLHUW

HUZLHVHQ1:HQQ KLQJHJHQ GDV S49 *HQ GLUHNW DPSOLIL]LHUW ZLUG/ GDQQ ]HLJWHQ VLFK KLQJHJHQ 86 GLHVHU

;9 1HRSODVPHQ DOV 07640YHUOXVWLJ1 'LHVHU %HIXQG LVW LQVEHVRQGHUH GHVKDOE YRQ ,QWHUHVVH/ ZHLO YLHOH

IU�KH $UEHLWHQ PLW 0LFURVDWHOOLWH 0DUNHUQ ]XU ,GHQWLILNDWLRQ HLQHV /2+ 6WDWXV DUEHLWHWHQ/ XP GDQQ

PLWWHOV HLQHU 66&3 QDFK 3XQNWPXWDWLRQHQ EHL 7XPRUHQ ]X VXFKHQ + V1R1,1
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0HWKRGLVFKH .RQ]HSWH ]XU /|VXQJ

(LQHUVHLWV Ol�W VLFK GLHVH 'LVNUHSDQ] ]ZLVFKHQ KRKHU 'HOHWLRQVUDWH DQ =HOOLQLHQ XQG 3ULPlUWXPRUHQ

DEHU DXFK PLW GHP $UJXPHQW EHJU�QGHQ/ DOV GD� HV VLFK EHL S49 QLFKW XP GDV EHL <S54 YHUPXWHWH 7X0

PRUVXSSUHVVRUJHQ KDQGHOW/ VRQGHUQ/ GD� HV GRUW QRFK HLQ DQGHUHV *HQ JHEHQ PX�1 $QGHUHUVHLWV MHGRFK

QLPPW S49 HLQH VHKU EHGHXWHQGH 5ROOH LQ GHU ,QKLELWLRQ GHV =HOO]\NOXV HLQ/ VR GD� YRQ GLHVHP 6WDQG0

SXQNW DXV EHWUDFKWHW GDV *HQ ZDKUVFKHLQOLFK GDV JHVXFKWH LVW1

8P DOVR ]X EHZHLVHQ/ GD� HV VLFK EHL S49 GRFK XP GDV JHVXFKWH 7XPRUVXSSUHVVRUJHQ KDQGHOW/ P�VVHQ

DQGHUHQ 0HWKRGLNHQ DQJHZDQGW ZHUGHQ/ ZHOFKH ]XYHUOlVVLJ GLH 8QWHUVXFKXQJ YRQ 3ULPlUWXPRUHQ HU0

P|JOLFKHQ1 $OV VROFKH ELHWHQ VLFK GLH PLQGHVWHQV GLH IROJHQGHQ 7 DQ=

41 S49 7UDQVIHNWLRQ 0 IXQNWLRQHOOHU 1DFKZHLV

51 S49 1DFKZHLV PLW $QWLN|USHUQ

61 ),6+ 6FUHHQLQJ

71 9HUEHVVHUWH 3&5 0HWKRGHQ

$OV IXQNWLRQHOOHU %HZHLV ELHWHW VLFK GLH 7UDQVIHNWLRQ YRQ S49 GHOHWLHUWHQ =HOOHQ PLW HEHQ GLHVHP *HQ

DQ1:HQQ GLHVH =HOOHQ QDFK HUIROJUHLFKHU 7UDQVIHNWLRQ JHULQJHU DXVJHSUlJWH 7XPRUHLJHQVFKDIWHQ KD0

EHQ/ GDQQ ZlUH GLHVHV HLQ GHXWOLFKHV =HLFKHQ GDI�U/ GD� S49 EHL GHU 7XPRULJHQHVH YRQ 5HOHYDQ] LVW1

2NDPRWR<5 PDFKWH (QGH C<7 ]XHUVW HLQ VROFKHV ([SHULPHQW1 (U WUDQVIL]LHUWH YHUVFKLHGH =HOOLQLHQ XQG

QDKP GLH .RORQLHDXVEUHLWXQJVIlKLJNHLW DOV 0D�VWDE GHU 0DOLJQLWlW1 (U NRQQWH GDQQ HLQH GHXWOLFKH

:DFKVWXPVLQKLELWLRQ ]HLJHQ1

$UDS HW DO1<6 WUDQVIL]LHUWH HUVWPDOLJ *OLRP /LQLHQ PLW S49 F'1$ XQG IDQG HEHQIDOOV HLQ GHXWOLFK UHGX0

]LHUWHV :DFKVWXP DOV )ROJH GHVVHQ1

S49 VSH]LILVFKH $QWLN|USHU ELHWHQ GLH 0|JOLFKNHLW/ DQ 6FKQLWWHQ YRQ 3ULPlUWXPRUHQ HLQGHXWLJ S49 H[0

SULPLHUHQGH YRQ QLFKW0H[SULPLHUHQGHQ $UHDOHQ ]X GLIIHUHQ]LHUHQ XQG GLHVH KLVWRSDWKRORJLVFK ]X EHXU0

WHLOHQ1 =1=W1 JLEW HV 5 YHUVFKLHGHQH S49 $QWLN|USHU/ GHQ GHU $UEHLWVJUXSSH YRQ 6HU0

UDQR2+DQQRQ2%HDFK53 / ZHOFKHQ VLH YHUVFKLHGHQHQ DQGHUH *UXSSHQ ]XU 9HUI�JXQJ JHVWHOOW KDWWHQ/ XQG

GHQ NRPPHU]LHOOHQ $QWLN|USHU GHU )LUPD 3KDU0LQJHQ1 (LQLJH $UEHLWVJUXSSHQ KDEHQ GLHVHQ ELVKHU

YHUZHQGHW/ MHGRFK VROO GLHVHU $QWLN|USHU ODXW )LUPHQVSH]LILNDWLRQ QLFKW ]XU /LQLHQ0 RGHU *HZHEVIlU0

EXQJ JHHLJQHW VHLQ1 .UDW]NH HW DO1;7 NRQQWH DEHU GHQQRFK PLW GLHVHP $QWLN|USHU VRZRKO 0RQROD\HU DOV

DXFK LQ 3DUDIILQ HLQJHEHWWHW *HZHEVVFKQLWWH HUIROJUHLFK IlUEHQ1

%HLP ),6+ 6FUHHQLQJ + Ä)OXRUHVFHQFH LQ 6LWX +\EULGLVDWLRQ³ , ZHUGHQ PLW IOXRUHV]LHUHQGHQ 6XEVWDQ]HQ

JHODEHOWH F'1$ 3UREHV DXI =HOOHQ JHJHEHQ1 'LH 3UREHV ODJHUQ VLFK DQ GLH HQWVSUHFKHQGHQ NRPSOHPHQ0
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WlUHQ JHQRPLVFKHQ '1$ $EVFKQLWWH DQ XQG HUP|JOLFKHQ VRPLW GHQ PLNURVNRSLVFKHQ 1DFKZHLV X1D1 GHV

9RUKDQGHQVHLQV EHLGHU $OOHOH HLQHV *HQHV1 ,P *HJHQVDW] ]XU ,PPXQKLVWRFKHPLH ELHWHW GLHVH 0HWKRGH

]XVlW]OLFK $XVVDJHQ EH]�JOLFK GHV /2+ 6WDWXV DQ1 $XIJUXQG GHU JHULQJHQ 3XQNWPXWDWLRQVUDWH EHL S49

LVW GDV ,QWHUHVVH DQ GHU (UPLWWOXQJ GHV /2+ 6WDWXV MHGRFK JHVXQNHQ/ VR GD� GLHVH WHFKQLVFK VFKZLHULJH

0HWKRGH EH]�JOLFK S49 XQEHGHXWHQG JHZRUGHQ LVW<5/<71

(EHQIDOOV �EHU YHUEHVVHUWH 3&5 0HWKRGHQ VLQG $XVVDJHQ EH]�JOLFK GHV TXDOLWDWLYHQ S49 6WDWXV LQ 3UL0

PlUWXPRUHQ P|JOLFK1:HQQ PDQ ]1%1 HLQH 3&5 HQWZLFNHOW/ ZHOFKH LQ HLQHP $QVDW] VRZRKO HLQ *HQ/

ZHOFKHV HVVHQWLHOO OHEHQVQRWZHQGLJ I�U MHGH =HOOH XQG GDPLW DXFK LQ MHGHU YRUKDQGHQ LVW/ DOV DXFK HLQHQ

S49 $EVFKQLWW DPSOLIL]LHUW/ VR VROOWH GDV 9HUKlOWQLV EHLGHU UHVXOWLHUHQGHQ '1$ 3URGXNWH HLQH $XVVDJH

EH]�JOLFK GHV SUR]HQWXDOHQ $QWHLOV DQ S49 SRVLWLYHQ =HOOHQ HUP|JOLFKHQ1 (LQH HQWVSUHFKHQGH RGHU lKQ0

OLFKH 0HWKRGLN ZXUGH XQWHUGHVVHQ YRQ PHKUHUHQ $XWRUHQ EH]�JOLFK GHU S49 )UDJHVWHOOXQJ EHVFKULH0

EHQ56/;5/;6/<81

'HU HLJHQH $QVDW]

'LH ZRKO HLQIDFKVWH /|VXQJ ]XU .OlUXQJ GHU 'LVNUHSDQ] GHU S49 'HOHWLRQVUDWH ]ZLVFKHQ =HOOLQLHQ XQG

3ULPlUWXPRUHQ ZlUH GHU 9HUJOHLFK EHLGHU PLWHLQDQGHU/ ZHQQ EHLGH PLWHLQDQGHU NRUUHVSRQGLHUHQ Z�U0

GHQ1 'DV GLHVHV HLQIDFKH .RQ]HSW MHGRFK ELV MHW]W NDXP XPJHVHW]W ZXUGH/ OLHJW Y1D1 DQ GHP DOOJHPHL0

QHQ 3UREOHP/ GD� HV QXU QRFK YRQ ZHQLJHQ =HOOLQLHQ KRKHU 3DVVDJH]DKO DXFK QRFK 3ULPlUPDWHULDO JLEW1

(EHQ GLHVHV 3UREOHP KDWWH DXFK ,]XPRWD<8/ GHU DOV HUVWHU =HOOLQLHQ PLW LKUHQ NRUUHVSRQGLHUHQGHQ 3UL0

PlUWXPRUHQ YHUJOLFK XQG GDEHL ]X GHP (UJHEQLV NDP/ GD� LQ DOOHQ )lOOHQ GHU S49 6WDWXV YRP 3ULPlU0

WXPRU ]XU /LQLH NRQVWDQW EOLHE1 ,KP VWDQGHQ DOOHUGLQJV QXU 5 =HOOLQLHQ YRQ *OLRPHQ ]XU 9HUI�JXQJ/

ZHOFKH 83 E]Z1 93 3DVVDJHQ JHODXIHQ VLQG1 %HL 45 ZHLWHUHQ /LQLHQ NRQQWH HU QXU 6 ELV 8 3DVVDJHQ YRU0

ZHLVHQ1 $EHU ZHQQ GLH S49 'HOHWLRQ WDWVlFKOLFK HLQ $UWHIDNW YRQ =HOONXOWXUHQ GDUVWHOOW/ GDQQ UHVXOWLHUW

GDUDXV GLH )UDJH/ RE GHUJOHLFKHQ EHUHLWV VFKRQ ]X IU�KHQ 3DVVDJHQ HLQWULWW1

'HV ZHLWHUHQ LVW DQ GLHVHU $UEHLW GLH 0HWKRGLN IUDJZ�UGLJ/ ZHOFKH HU DQZHQGHWH/ XP DQ GHQ 3ULPlUWX0

PRUHQ GHQ S49 6WDWXV ]X EHVWLPPHQ1 6R KDW HU HEHQIDOOV 5 3ULPHUSDDUH SUR 3&50$QVDW] YHUZHQGHW XQG

GDQQ HLQH '1$ 9HUG�QQXQJVUHLKH PLWWHOV GLHVHU 3ULPHU JHZRQQHQ1 %HL S49 GHOHWLHUWHQ =HOOLQLHQ EH0

VWLPPWH HU GDQQ GLH '1$0.RQ]HQWUDWLRQ/ EHL ZHOFKHU GHU .RQWUROOSULPHU QRFK HLQH %DQGH PDFKW/ GHU

S49 3ULPHU KLQJHJHQ NHLQH %DQGH PHKU OLHIHUW1 'DUDXV IROJHUWH HU GLH +\SRWKHVH/ GD� EHL GLHVHU .RQ0

]HQWUDWLRQ DQ '1$ GLH NRQWDPLQLHUHQGHQ 1RUPDO]HOOHQ QLFKW PHKU DXVUHLFKHQ/ XP VLFK ]X ]HLJHQ1

:HQQ GHU 3ULPlUWXPRU KLQJHJHQ S49 SRVLWLY ZlUH/ GDQQ Z�UGH PDQ/ VR VHLQ .RQ]HSW/ HLQH %DQGH VH0

KHQ1 'LHVHQ HLQPDOLJ JHZRQQHQ '1$ 9HUG�QQXQJVIDNWRU ZHQGHWH HU GDQQ DXI DOOH 9HUVXFKVDQVlW]H

DQ/ LQGHP HU YRUDXV VHW]WH/ GD� LQ DOOHQ 3ULPlUWXPRUHQ WDWVlFKOLFK HLQH NRQVWDQWH 0HQJH DQ QLFKW WUDQV0

IRUPLHUWHQ 1RUPDO]HOOHQ YRUKDQGHQ LVW1 $EHU JHUDGH GLHVHV LVW HKHU IUDJOLFK/ ZLH HLJHQH (UJHEQLVVH

]HLJHQ +V1X1,1
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$X�HUGHP G�UIWH ,]XPRWR (UVWEHVFKUHLEHU GHV 3KlQRPHQV VHLQ/ GD� EHL YLHOHQ VHLQHU 7XPRUH ([RQ 4/ 5

RGHU 6 DOOHLQH GHOHWLHUW VLQG1 'LHVHV VWHKW LP NUDVVHQ *HJHQVDW] ]X X1D1 HLJHQHQ +V1X1, XQG DXFK YLHOHQ

IUHPGHQ (UJHEQLVVHQ DQGHUHU 8QWHUVXFKHU/ GLH HLQGHXWLJ ]HLJHQ/ GD� HQWZHGHU DOOH RGHU JDU NHLQ ([RQ

EHL S49 YHUORUHQ JHKW1 6R VWHKW GLH )UDJH LP 5DXP/ RE VHLQH 3&5µV ZLUNOLFK YHUOl�OLFK IXQNWLRQLHUWHQ1

'LHVH $UEHLW QXQ ZLOO GLHVHQ $QVDW] DXIJUHLIHQ XQG XQWHU YHUEHVVHUWHQ %HGLQJXQJHQ QDFKYROO]LHKHQ1

$OV *UXQGODJH GLHQHQ GLH 64 =HOOLQLHQ GHV /DERUV GHU +LUQWXPRUELRORJLH GHU QHXURFKLUXUJLVFKHQ .OLQLN

GHV 8.(1 %HL GHQ /LQLHQ/ EHL ZHOFKHQ HLQH S49 'HOHWLRQ YRUOLHJW/ VROO GDQQ GHU S49 6WDWXV GHV NRUUH0

VSRQGLHUHQGHQ 3ULPlUWXPRU PLWWHOV HLQHU TXDQWLWDWLYHQ 3&5 HUPLWWHOW ZHUGHQ XP VR $XVVDJHQ EH]�J0

OLFK GHU 6WDELOLWlW GHV S49 6WDWXV ]X HUODQJHQ1

0DWHULDO XQG 0HWKRGHQ

0DWHULDO

=HOOHQ

'LH XQWHUVXFKWHQ =HOOLQLHQ HQWVWDPPHQ GHU $EWHLOXQJ I�U 1HXURFKLUXUJLH GHV 8QLYHUVLWlWVNUDQNHQKDXV

(SSHQGRUI1 ,KUH (WDEOLHUXQJ XQG 9HUPHKUXQJ ZXUGH EHUHLWV EHVFKULHEHQ<91

=HOOLQLH *HVFKOHFKW $OWHU +LVWRORJLH

1&(0*55 ) 89 *%0

1&(0*5; 0 99 *%0

1&(0*77 0 97 *%0

1&(0*88 ) 98 *%0

1&(0*8< 0 99 *%0

1&(0*93 *%0

1&(0*94 0 8; *%0

1&(0*95 0 7 *%0

1&(0*96 ) 85 *%0

1&(0*;7 0 7: *%0

1&(0*<9 ) < *%0

1&(0*444 ) 7: *%0

1&(0*445 ) 84 *%0

1&(0*44; 0 87 *%0

1&(0*453 ) 8< *%0

1&(0*454 0 86 *%0 5H]LGLY

1&(0*455 0 83 *%0
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1&(0*456 0 9; *%0

1&(0*457 0 8; *%0

1&(0*463 0 84 *%0

1&(0*473 0 8< *%0

1&(0*474 0 87 *%0

1&(0*475 0 8; *%0

1&(0*49:  83 *%0

1&(0*49;  :3 *%0

1&(0*49<  :3 *%0

1&(0*4<8  88 *%0

1&(0*4<:  :4 *%0

1&(0*593  83 *%0

1&(0*5:3  85 *%0

1&(0*683  85 *%0

7DEHOOH 5 = hEHUVLFKW �EHU GLH YHUZHQGHWHQ =HOOLQLHQ DXV GHU 1HXURFKLUXJLVFKHQ .OLQLN GHV 8.(1

)RPDOLQIL[LHUWH 3DUDIILQVFKQLWWH GHU ]X GLHVHQ =HOOLQLHQ NRUUHVSRQGLHUHQGHQ 3ULPlUWXPRUHQ HQWVWDP0

PHQ GHU $EWHLOXQJ I�U 1HXURSDWKRORJLH + 'LU1= 3URI1 'U1 'U1 'U1 '1 6WDYURX , GHV 8QLYHUVLWlWVNUDQNHQ0

KDXVHV (SSHQGRUI1

%HL GHQ SULPlUHQ 7: *OLRPHQ KDQGHOW HV VLFK XP 2SHUDWLRQVPDWHULDO GHU QHXURFKLUXUJLVFKHQ .OLQLN GHV

8.(1 1DFK KLVWRSDWKRORJLVFKHU 'LDJQRVH GHU $EWHLOXQJ I�U 1HXURSDWKRORJLH + 'LU1= 3URI1 'U1 'U1 'U1

'1 6WDYURX , GHV 8QLYHUVLWlWVNUDQNHQKDXVHV (SSHQGRUI KDQGHOW HV VLFK XP 48 *OLREODVWRPH/ 7 $VWUR0

]\WRPH/ 4< 2OLJRGHQGURJOLRPH/ 90LVFKJOLRPH XQG XP 4 *DQJOLRJOLRP1 9RQ 5 *OLRPHQ ODJ ]XP JH0

JHQZlUWLJHQ =HLWSXQNW NHLQH +LVWRORJLH YRU1 'LHVH *OLRPH ZDUHQ QDFK :+2 .ODVVLIL]LHUXQJ 7 *UDG ,0/

47 *UDG ,,0/ < *UDG ,,,0 XQG 49 *UDG ,9 *OLRPH1 7 *OLRPH ZDUHQ QLFKW NODVVLIL]LHUW ZRUGHQ1

*OHLFKHU +HUNXQIW XQG .ODVVLIL]LHUXQJ ZDUHQ 4 +lPDQJLR]\WRP/ 60HQLQJRVDUNRPH XQG 690HQL0

JHRPH1 /HW]WHUH JOLHGHUWHQ VLFK LQ 49 *UDG ,0/ 48 *UDG ,,0 XQG 8 *UDG ,,, 0HQLQJHRPHQ1 'LHVH 7XPRUH

ZXUGHQ DX�HUKDOE GHU HLJHQWOLFKHQ )UDJHVWHOOXQJ GLHVHU 6WXGLH DQDO\VLHUW1

*HUlWH

• $%, 3ULVP 643 *HQHWLF $QDO\VHU 9HUVLRQ 51315/ 3HUNLQ (OPHU

• $%, 3ULVP 6:: *HQHWLF $QDO\VHU 9HUV1 51414/ 3HUNLQ (OPHU

• $OOHJUR 5RWDWRU

• %LRPHWUD 3HUVRQDO &\FOHU 3&5 0DVFKLQH

• %LRPHWUD 7**( 0DFKLQH

• %LRPHWUD 7KHUPREORFN ,,
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• %LRPHWUD 812 ,, 3&5 0DVFKLQH

• &216257 0LFURFRPSXWHU (OHFWURSKRUHVLV 3RZHU 6XSSO\

• 'LDO\VHILOWHU

• (OHFWURSKRUHVLV 3RZHU 6XSSO\ (36 8332733/ )DUPDFLD )LQH &KHPLFDOV

• (SSHQGRUI &HQWULIXJH 8745

• (SSHQGRUI &HQWULIXJH 8746

• (SSHQGRUI &HQWULIXJH 8748F

• (SSHQGRUI 7KHUPRVWDW 8653

• .RGDN 3RODURLG 998 )LOP

• .RGDN 3RODURLG 99: )LOP

• 0LFURWHN 056 933 (6 6FDQQHU

• 0XSLG 5 *HOHOHNWURSKRUHVHNDPPHU/ &RVPR %LR

• 0XVWHN *60733+/, 6FDQQHU

• 3HUNLQ (OPHU &HWXV 7;3 '1$ 7KHUPDO &\FOHU 3&5 0DVFKLQH

• 3HUNLQ (OPHU &HWXV <933 '1$ 7KHUPDO &\FOHU 3&5 0DVFKLQH

• 3RODURLG .DPHUD

• 3<( 81,&$0 38 ;933 8928&6 6SHFWURSKRWRPHWHU

• 7**( 6\VWHP

• 89 7LVFK/ 9LONRU /RXUPDW

5HDJHQWLHQ XQG /|VXQJHQ

• 433 %S /DGGHU

• $FU\ODPLG/ %LR 5$'

• $JDURVH (XURJHQWHN

• $PSOL7DT '1$ 3RO\PHUDVH/ 3HUNLQ (OPHU &HWXV

• $PSOL7DT*2/' '1$ 3RO\PHUDVH/ 3HUNLQ (OPHU &HWXV

• $36/ $PPRQLXP 3HUVXOIDW

• &KORURIRUP/ $OGULFK

• '062/ 6LJPD

• '1$ PROHFXODU ZHLJKW PDUNHU 9,/ %RHKULQJHU 0DQKHLP

• '1$ PROHFXODU ZHLJKW PDUNHU 9,,,/ %RHKULQJHU 0DQKHLP

• G173µV/ %LR 9HQWXUHV

• ('7$/ (WK\OHQGLDPLQWHWUDDFHWDW/0HUFN

• (WKDQRO/0HUFN

• (WKLGLXPEURPLG/0HUFN

• )RPDPLG

• *O\NRJHQ
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• +52/ 4;0HJD0Ω/ 6LJPD

• ,VRDP\O0$ONRKRO/ 6LJPD

• ,VRSURSDQRO/0HUFN

• /RDGLQJ '<(

• 0J&O5 / 3HUNLQ (OPHU &HWXV

• 1DWULXP $FHWDW

• 3%6/ 3KRVSKDW0%XIIHUHG 6DOLQH/ 6LJPD

• 3&5 %XIIHU/ 83( *O\FHURO/ 433P0 .&O/ 53P0 7ULV0+&O/ 3/4P0 ('7$/ 4P0 '77/ 3/8( 7ZH0

HQ/ 3/8( 1RQLGHW 373/ 3HUNLQ (OPHU &HWXV

• 3&5 :DFKV/ &KLOO0RXW OLTXLG ZD[/0- 5HVHDUFK

• 3KHQRO/ 6LJPD

• 3URWHLQDVH ./ 6LJPD

• 6'6/ 6RGLXP 'RGHF\O 6XOIDW/ *LEFR

• 6<%5 JUHHQ , QXFOHLF DFLG JHO VWDLQ/ )0& %LR 3URGXFWV

• 7$(/ 7ULV0$FHWDW0('7$/ 6LJPD

• 7%(/ 7ULV0%RUDWH0('7$/ 6LJPD

• 7(/ 43P0 7ULV0+&O/ 4P0 ('7$/ 6LJPD

• 7HPHG/ 7HWUDPHWK\OHWK\OHQHGLDPLQH/ 6LJPD

• 7ULV0+&O S+ ;/3

• 7U\SVLQ/ *LEFR %5/

• 9LVL*HO/ 6WUDWDJHQH

.LWV

• $%, 35,6070 5HDG\ 5HDFWLRQ '\H'HR[\70 7HUPLQDWRU &\FOH 6HTXHQFLQJ .LW/ 3HUNLQ (OPHU

• '1$ ,VRODWLRQ .LW/ 3XUHJHQH

• 4,$DPS %ORRG .LW/ 4LDJHQ

• 4,$DPS 7LVVXH .LW/ 4LDJHQ

• 4,$TXLFN *HO ([WUDFWLRQ .LW/ 4LDJHQ

• 4,$TXLFN0VSLQ 3&5 3XULILFDWLRQ .LW/ 4LDJHQ

• 75, 5HDJHQW70 51$2'1$23URWHLQ ,VRODWLRQ 5HDJHQW/0ROHFXODU 5HVHDUFK &HQWHU
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0HWKRGHQ

'1$ ([WUDNWLRQ

(V ZXUGHQ 5 YHUVFKLHGHQH ([WUDNWLRQVPHWKRGHQ ]XU *HZLQQXQJ YRQ '1$ YHUZHQGHW1 91D1 ZXUGHQ GLH

48,DPS '1$ ([WUDFWLRQV .LWV YHUZHQGHW/ GD VLH HLQH GHXWOLFK N�U]HUH %HDUEHLWXQJV]HLW LP *HJHQVDW]

]XU NODVVLVFKHQ 3KHQROPHWKRGH HUP|JOLFKHQ1

'LH GLFKW EHZDFKVHQHQ =HOOVFKDOHQ ZXUGHQ QDFK $EVDXJXQJ PLW 418 PO 7U\SVLQ NXU] JHVS�OW/ GDQQ I�U

43 PLQ PLW 418 PO 7U\SVLQ ]ZHFNV =HOO\VH YHUVHW]W1 $QVFKOLH�HQG ZXUGH GLH 6XVSHQVLRQ EHL 5333 8P0

GUHKXQJHQ2PLQ ]HQWULIXJLHUW/ GHU hEHUVWDQG HQWIHUQW XQG PLW 533 µO 3%6/ 533 µO $/0%XIIHU XQG 58 µO

3URWHLQNLQDVH . EHL :3 °& I�U 43 PLQ LQNXELHUW1 'DQDFK ZXUGH 543 µO 433( (WKDQRO KLQ]X JHJHEHQ

XQG EHL ;333 8PGUHKXQJHQ2PLQ I�U 4 PLQ GLH )O�VVLJNHLW GXUFK HLQHQ GHP .LW EHLOLHJHQGHQ )LOWHU HQW0

IHUQW1 %HL JOHLFKHU 8PGUHKXQJV]DKO XQG =HLW ZXUGH GDUDXIKLQ 5 [ KLQWHUHLQDQGHU 833 µO $:0%XIIHU

KLQGXUFKJHILOWHUW1 1DFK HLQHU 7URFNHQ]HQWULIXJDWLRQ ZXUGH GDQQ GLH '1$ PLW 533 µO +53 DXVJHZD0

VFKHQ XQG EHL 593 QP:HOOHQOlQJH DQVFKOLH�HQG LP 6SHFWURSKRWRPHWHU GLH .RQ]HQWUDWLRQ EHVWLPPW1

'LH NODVVLVFKH '1$ 3KHQROH[WUDNWLRQVWHFKQLN OLHIHUWH EHL HUKHEOLFK OlQJHUHU %HDUEHLWXQJV]HLW HWZDV

EHVVHUH '1$ .RQ]HQWUDWLRQHQ DOV (UJHEQLV1 (QWVSUHFKHQG IDQG VLH Y1D1 9HUZHQGXQJ EHL QXU JHULQJHQ

=HOOPHQJHQ1

$XFK KLHU ZXUGHQ GLH GLFKW EHZDFKVHQH =HOOVFKDOHQ QDFK $EVDXJXQJ PLW 418 PO 7U\SVLQ NXU] JHVS�OW/

GDQQ I�U 43 PLQ PLW 418 PO 7U\SVLQ YHUVHW]W1 $QVFKOLH�HQG ZXUGH GLH 6XVSHQVLRQ EHL 833J ]HQWULIX0

JLHUW/ GHU hEHUVWDQG HQWIHUQW XQG PLW 4 ± 418 PO LFH0FROG 3%6 EHL HUQHXW 833J I�U 8 PLQ ]HQWULIXJLHUW1

1DFK $EQDKPH GHV hEHUVWDQGHV ZXUGHQ MHZHLOV 633 µO 'LJHVWLRQV %XIIHU/ 633 µO 3HOOHW %XIIHU/ 63 µO

43( 6'6 XQG 9 µO 3URWHLQNLQDVH . PLW GHQ =HOOHQ I�U 45 ELV 4; K LQNXELHUW1 $QVFKOLH�HQG NDPHQ 633

µO GHV *HPLVFKHV 58=57=4 3KHQRO=&KORURIRUP=,VRDP\O0$ONRKRO KLQ]X/ QDFK 43 VHF 9RUWH[LQJ XQG 48

VHF =HQWULIXJLHUXQJ ZXUGH GLH REHUH 3KDVH HQWQRPPHQ XQG HUQHXW GLHVHP 5HLQLJXQJVVFKULWWHV XQWHU0

]RJHQ1 'DUDXIKLQ ZXUGHQ 4243 GHV ELVKHULJHQ 9ROXPHQV DQ 60 1D$FHWDW S+ 815 XQG GDV 5 ± 518 [

9ROXPHQ DQ LFH0FROG 433( (WKDQRO KLQ]X JHJHEHQ XQG EHL ±53 °& I�U 63 PLQ LQNXELHUW XQG GDQQ I�U 8

PLQ EHL 7 °& ]HQWULIXJLHUW1 'LH REHUH 3KDVH ZXUGH LP $QVFKOX� GDUDQ PLW 4 PO :3( (WKDQRO EHL 7 °&

I�U 8 PLQ ]HQWULIXJLHUW/ ZRUDXIKLQ GHU hEHUVWDQG HQWIHUQW XQG GLH '1$ JHWURFNQHW ZXUGH1 1DFK $SSOL0

NDWLRQ YRQ 433 µO +53 ZXUGH DQVFKOLH�HQG EHL 593 QP:HOOHQOlQJH LP 6SHFWURSKRWRPHWHU GLH '1$

.RQ]HQWUDWLRQ EHVWLPPW1

'1$ ([WUDNWLRQ DXV 3DUDIILQVFKQLWWHQ

&D1 6 ELV 7 *HZHEVVFKQLWWH ZXUGHQ PLWWHOV HLQHV VWHULOHQ 6NDOSHOOV YRP 2EMHNWWUlJHU DEJHNUDW]W/ VR GD�

VLFK PD[1 58 PJ 0DWHULDO LQ HLQHU (SSHQGRUIWXEH EHIDQG1 'D]X JDE PDQ 4533 µ/ ;\ORO/ QDFK 9RUWH0

[LQJ / =HQWULIXJLHUXQJ XQG hEHUVWDQGHQWIHUQXQJ GDQQ 4533 µ/ 433( (WKDQRO1 'DQDFK GDQQ 9RUWH[LQJ/
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=HQWULIXJLHUXQJ XQG hEHUVWDQGHQWIHUQXQJ XQG :LHGHUKROXQJ GLHVHV $XVZDVFKXQJVVFKULWWHV1 (WKDQROUH0

VWH ZXUGHQ GDQQ EHL 6: °& I�U 48 PLQ YHUGDPSIW/ DQVFKOLH�HQG JDE PDQ 4;3 µ/ $7/ %XIIHU XQG 53 µ/

3URWHLQNLQDVH . GD]X XQG LQNXELHUWH GDV *HPLVFK I�U 57 ELV 7; K EHL 88 °&1 'DUDXIKLQ HUZlUPWH PDQ

GLH )O�VVLJNHLW DXI :3 °&/ QDFKGHP PDQ 533 µ/ $/ %XIIHU GUDXI JHJHEHQ KDWWH1 'DQDFK ZXUGH 543 µO

433( (WKDQRO KLQ]X JHJHEHQ XQG EHL ;333 8PGUHKXQJHQ2PLQ I�U 4 PLQ GLH )O�VVLJNHLW GXUFK HLQHQ

GHP .LW EHLOLHJHQGHQ )LOWHU HQWIHUQW1 %HL JOHLFKHU 8PGUHKXQJV]DKO XQG =HLW ZXUGH GDUDXIKLQ 5 [ KLQ0

WHUHLQDQGHU 833 µO $:0%XIIHU KLQGXUFKJHILOWHUW1 1DFK HLQHU 7URFNHQ]HQWULIXJDWLRQ ZXUGH GDQQ GLH

'1$ PLW :3 °& ZDUPHQ 733 µO 7ULV S+ <13 DXVJHZDVFKHQ XQG EHL 593 QP:HOOHQOlQJH DQVFKOLH�HQG

LP 6SHFWURSKRWRPHWHU GLH .RQ]HQWUDWLRQ EHVWLPPW1

$OOJHPHLQH 3&5 0HWKRGLN

)�U HLQHQ 433 µO 3&5 $QVDW] ZXUGHQ MH 43 µO 43[ 3&5 %XIIHU ,,/ 533 µ0 G$73/ 533 µ0 G&73/ 533

µ0 G*73/ 533 µ0 G773/ 518 8 $POL7DT '1$ 3RO\PHUDVH/ 315 ± 413 µ0 6HQVH 3ULPHU/ 315 ± 413 µ0

$QWL6HQVH 3ULPHU XQG FD1 4 µJ '1$ 7HPSODWH ]XVDPPHQ JHPLVFKW10LW +53 ZXUGH GDQQ GDV (QGYR0

OXPH DXI 433 µO JHEUDFKW1

=XU 0D[LPLHUXQJ GHU 3ULPHUDIILQLWlW EHVWHKW GLH 0|JOLFKNHLW GHU (UK|KXQJ GHU 0J&O5.RQ]HQWUDWLRQ1

'HU �EOLFKH %HUHLFK OLHJW ]ZLVFKHQ 413 XQG 713 P00J&O5 1 ,P =XJH GHU KLHU EHVFKULHEHQHQ 3&5µV

ZXUGH QXU NXU]]HLWLJ H[SHULPHQWHOO PLW GHU 0J&O5 YDULLHUW/ GD GLH LP 43[ 3&5 %XIIHU ,, VLFK EHILQGHQ0

GH 0J&O5 .RQ]HQWUDWLRQ YRQ 413 P0 VLFK DOV DXVUHLFKHQG HUZLHVHQ KDWWH1

$XIJUXQG GHV KRKHQ &* $QWHLOHV GHV S490 XQG GHV S49 *HQHV HUZLHV HV VLFK MHGRFK DOV QRWZHQGLJ/ ]X

MHGHP 3&5 $QVDW] 8( '062 EHL]XI�JHQ1

6SH]LHOOH 3&5 0HWKRGLN

=XU $PSOLILNDWLRQ GHV S49 ([RQ , ZXUGHQ GLH YRQ :DVKLPL HW DO1<: EHVFKULHEHQHQ 3ULPHU YHUZHQGHW1

(V KDQGHOWH VLFK XP GHQ 6HQVH 3ULPHU 8µ0*$$*$$$*$**$****&7*06µ XQG XP GHQ $QWLVHQVH

3ULPHU 8µ0*&*&7$&&7*$77&&$$77&06µ/ ZHOFKH HLQ 673 %S ODQJHV 3URGXNW HQWVWHKHQ ODVVHQ1 'LH

3&5 .RQGLWLRQHQ ZDUHQ= <7 °& 5 PLQ> 68 &\FOHQ= <7 °& 4 PLQ/ 8< °& 4 PLQ/ :5 °& 4 PLQ> GDQQ :5 °&

43 PLQ XQG 7 °& ELV ]XU (QWQDKPH GHU 3UREHQ DXV GHU 3&5 0DVFKLQH1 'DV 3URGXNW ZXUGH 0764BH4

JHQDQQW1

'DV ([RQ ,, GHV S49 *HQHV ZXUGH HEHQIDOOV PLWWHOV 3ULPHU YRQ :DVKLPL HW DO1<: QDFKJHZLHVHQ1 (V KDQ0

GHOWH VLFK XP GHQ 6HQVH 3ULPHU 8µ07**&7&7*$&&$77&7*706µ XQG XP GHQ $QWLVHQVH 3ULPHU 8µ0

$*&777**$$*&7&7&$*06µ/ DXV ZHOFKHQ HLQ 6;7 %S ODQJHV 3URGXNW UHVXOWLHUW1 'LH 3&5 .RQGL0
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WLRQHQ ZDUHQ= <7 °& 5 PLQ> 68 &\FOHQ= <7 °& 63 VHF/ 8: °& 63 VHF/ :5 °& 63 VHF> GDQQ :5 °& 43 PLQ

XQG 7 °& ELV ]XU (QWQDKPH GHU 3UREHQ DXV GHU 3&5 0DVFKLQH1 'DV 3URGXNW ZXUGH 0764BH5 JHQDQQW1

([RQ ,,, YRQ S49/ DXFK 0764BH6 JHQDQQW/ OLH� VLFK PLWWHOV GHV 6HQVH 3ULPHUV 8µ0

7777&777&7*&&&7&7*&$06µ XQG GHV $QWLVHQVH 3ULPHUV 8µ0*$&&77&**7*6&7*$7*$706µ

YRQ 5DIIDHO HW DO15: DPSOLIL]LHUHQ/ ZHOFKH HEHQIDOOV EHL 6RQRGD HW DO1<; 9HUZHQGXQJ IDQGHQ1 8P HUIROJ0

UHLFK HLQ <6 %S JUR�HV 3URGXNW ]X EHNRPPHQ/ ZDUHQ GLH 3&5 %HGLQJXQJHQ ZLH IROJW= <7 °& 5 PLQ> 68

&\FOHQ= <7 °& 4 PLQ/ 93 °& 4 PLQ/ :5 °& 4 PLQ> GDQQ :5 °& 43 PLQ XQG 7 °& ELV ]XU (QWQDKPH GHU

3UREHQ DXV GHU 3&5 0DVFKLQH1

%HL GHP 6HQVH 3ULPHU 8µ07**&7&7*$&&$&7&7*&06µ XQG GHP $QWLVHQVH 3ULPHU 8µ0

$*&*$$77&***7***$$$77***7$$*$$06µ KDQGHOW HV VLFK XP 2OLJRQXFOHRWLGH/ ZHOFKH HLQ

689 %S JUR�HV 3URGXNW GHV ([RQ ,, GHV S48 *HQHV DPSOLIL]LHUHQ XQG GLH %H]HLFKQXQJ 0765BH5 EH0

NDP1 'LH YRQ :DVKLPL HW DO1<< EHVFKULHEHQHQ 3ULPHU EHQ|WLJHQ IROJHQGH .RQGLWLRQHQ= <7 °& 5 PLQ> 63

&\FOHQ= <7 °& 63 VHF/ 88 °& 63 VHF/ :5 °& 63 VHF> GDQQ :5 °& 43 PLQ XQG 7 °& ELV ]XU (QWQDKPH GHU

3UREHQ DXV GHU 3&5 0DVFKLQH1

8P I�U GLH &RDPSOLILNDWLRQ HLQHQ ]X S49 ([RQ , XQG ,, SDVVHQGHQ 3DUWQHU ]X EHNRPPHQ ILHO GLH :DKO

DXI GDV *03URWHLQ *L6D1 'DV ([RQ , GLHVHV *HQHV OLH� VLFK PLW GHP 6HQVH 3ULPHUV 8µ0

*&&$&&*&&&$*&$$7$*$&06µ XQG GHV $QWLVHQVH 3ULPHUV 8µ0

*&&&*$&&$*$&&&&*77&$*06µ ]X HLQHP 5<5 %S ODQJHQ 6WUDQJ YHUYLHOIlOWLJHQ1 'LH 3&5 .RQ0

GLWLRQHQ ZDUHQ= <7 °& 5 PLQ> 68 &\FOHQ= <7 °& 4 PLQ/ 8< °& 4 PLQ/ :5 °& 4 PLQ> GDQQ :5 °& 43 PLQ

XQG 7 °& ELV ]XU (QWQDKPH GHU 3UREHQ DXV GHU 3&5 0DVFKLQH1

'DV ([RQ 9,,, GHV *L6D *HQHV ZXUGH PLWWHOV GHV 6HQVH 3ULPHUV 8µ07***7&7&&*7777$**77&06µ

XQG GHV $QWLVHQVH 3ULPHUV 8µ0**7&7&$$&$&7&&$&$&7*06µ ]X HLQHP 684 %S ODQJHQ 3URGXNW

DPSOLIL]LHUW1 'LH 3&5 .RQGLWLRQHQ ZDUHQ= <7 °& 5 PLQ> 68 &\FOHQ= <7 °& 4 PLQ/ 8< °& 4 PLQ/ :5 °& 4

PLQ> GDQQ :5 °& 43 PLQ XQG 7 °& ELV ]XU (QWQDKPH GHU 3UREHQ DXV GHU 3&5 0DVFKLQH1

6HTXHQ]LHUXQJ YRQ 3&5 3URGXNWHQ

,Q HLQHP HUVWHQ 6FKULWW PX�WHQ GLH 3&5 3URGXNWH JHUHLQLJW ZHUGHQ1 +LHU]X ZXUGH GDV 4,$TXLFN0VSLQ

3&5 3XULILFDWLRQ .LW YHUZHQGHW1 $XI 433 µO 3&5 3URGXNWYROXPHQ ZXUGH 318 PO 3% %XIIHU JHJHEHQ

XQG PLWWHOV HLQHU 7LVFK]HQWULIXJH GXUFK HLQHQ GHP .LW EHLOLJHQGHQ )LOWHU JHGU�FNW1 $QVFKOLH�HQG ZXU0

GHQ 31:8 PO 3( %XIIHU I�U 93 VHF GXUFK GHQ )LOWHU ]HQWULIXJLHUW XQG OHW]WHUHU 6FKULWW RKQH HLQHQ %XIIHU

QRFK HLQPDO ZLHGHUKROW1 $Q GLH JHUHLQLJWH '1$ GHU 3&5 JHODQJWH PDQ GDQQ OHW]WHQGOLFK GXUFK HLQH 93

VHF GDXHUQGH PD[LPDO P|JOLFKH =HQWULIXJDWLRQ PLW 83 µO +53/ ZHOFKHV ]XYRU DXI GHQ )LOWHU JHJHEHQ

ZXUGH1
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,Q GHP ]ZHLWHQ 6FKULWW HUIROJWH GDQQ GLH HLJHQWOLFKH 6HTXHQ]LHUXQJ PLWWHOV GHV $%, 35,6070 5HDG\

5HDFWLRQ '\H'HR[\70 7HUPLQDWRU &\FOH 6HTXHQFLQJ .LWV1 ; µO 7HUPLQDWRU 5HDG\ 5HDFWLRQ 0L[ ZXU0

GHQ ]X 44 µO JHUHLQLJWHU '1$ XQG ]X 4 µO 43 µ0 6HQVH 3ULPHU JHJHEHQ XQG GDQQ PLW 58 &\FOHQ ]X <9

°& 63 VHF/ 83 °& 48 VHF XQG 93 °& 7 PLQ DPSOLIL]LHUW1 $QVFKOLH�HQG ZXUGHQ 513 µO 60 1D$FHWDW S+

719 XQG 83 µO <8( (WKDQRO GHP $QVDW] ]XJHI�KUW XQG GLHVHU I�U 43 PLQ DXI (LV LQNXELHUW1 1DFK $SSOL0

NDWLRQ YRQ 4 µO *O\NRJHQ ZXUGH GHU $QVDW] EHL PD[LPDOHU %HVFKOHXQLJXQJ ]HQWULIXJLHUW/ GHU hEHU0

VWDQG HQWIHUQW XQG GXUFK :8( (WKDQRO HUVHW]W1 'DUDXIKLQ HUIROJWH HLQH HUQHXWH =HQWULIXJDWLRQ/ HLQH HU0

QHXWH (QWIHUQXQJ GHV hEHUVWDQGHV XQG HLQH /XIWWURFNQXQJ XQWHU HLQHP $E]XJ1

'LH 5HDNWLRQVSURGXNWH ZXUGHQ GDQQ GHP 6HUYLFHODERU GHV ]HOOELRFKHPLVFKHQ ,QVWLWXWHV GHV 8.(

�EHUJHEHQ/ ZR VLH PLWWHOV HLQHV $%, 3ULVP 6:: *HQHWLF $QDO\VHU 9HUV1 51414 DXVJHZHUWHW ZXUGHQ1

3&5 &RDPSOLILNDWLRQV 0HWKRGLN

=XU &RDPSOLILNDWLRQ YRQ 0764BH5 PLW *L6D ([RQ 9,,, ZDU HV HUIRUGHUOLFK/ 43 µO 43 µ00764BH5

6HQVH 3ULPHU/ 43 µO 43 µ00764BH5 $QWLVHQVH 3ULPHU/ 8 µO 43 µ0 *L6D ([RQ 9,,, 6HQVH 3ULPHU XQG

8 µO 43 µ0 *L6D ([RQ 9,,, $QWLVHQVH 3ULPHU LQ HLQHQ 433 µO 3&5 $QVDW] ]X EULQJHQ1 'LH EHVWP|JOL0

FKHQ .RQGLWLRQHQ ZDUHQ GDEHL= <7 °& 5 PLQ> 68 &\FOHQ= <7 °& 4 PLQ/ 8< °& 4 PLQ/ :5 °& 4 PLQ> GDQQ

:5 °& 43 PLQ XQG 7 °& ELV ]XU (QWQDKPH GHU 3UREHQ DXV GHU 3&5 0DVFKLQH1

%HL GHU NRPELQLHUWHQ 3&5 YRQ 0764BH5 PLW *L6D ([RQ , HUZLHV HV VLFK DOV RSWLPDO/ LQ HLQHQ 433 µO

$QVDW] / 8 µO 43 µ00764BH5 6HQVH 3ULPHU/ 8 µO 43 µ00764BH5 $QWLVHQVH 3ULPHU/ 316:8 µO 43 µ0

*L6D ([RQ , 6HQVH 3ULPHU XQG 316:8 µO 43 µ0 *L6D ([RQ , $QWLVHQVH 3ULPHU ]X JHEHQ XQG EHL GLHVHQ

%HGLQJXQJHQ GXUFK ]X I�KUHQ= <7 °& 5 PLQ> 63 &\FOHQ= <7 °& 4 PLQ/ 8< °& 4 PLQ/ :5 °& 4 PLQ> GDQQ

:5 °& 43 PLQ XQG 7 °& ELV ]XU (QWQDKPH GHU 3UREHQ DXV GHU 3&5 0DVFKLQH1

=ZHFNV &RDPSOLILNDWLRQ 0764BH4 PLW *L6D ([RQ 4 I�KUWH PDQ LQ HLQHQ 433 µO $QVDW] 718 µO 43 µ0

0764BH4 6HQVH 3ULPHU/ 718 µO 43 µ00764BH4 $QWLVHQVH 3ULPHU/ 3178 µO 43 µ0 *L6D ([RQ , 6HQVH

3ULPHU XQG 3178 µO 43 µ0 *L6D ([RQ , $QWLVHQVH 3ULPHU ]XVDPPHQ XQG YHUZHQGHWH GLHVH %HGLQJXQ0

JHQ= <7 °& 5 PLQ> 63 &\FOHQ= <7 °& 4 PLQ/ 8< °& 4 PLQ/ :5 °& 4 PLQ> GDQQ :5 °& 43 PLQ XQG 7 °& ELV

]XU (QWQDKPH GHU 3UREHQ DXV GHU 3&5 0DVFKLQH1 1HEHQ GLHVHU 3&5 9DULDQWH + , , ZDU HV DXIJUXQG

HLQHV :HFKVHOV GHV +HUVWHOOHUV I�U 3ULPHU HUIRUGHUOLFK/ HLQH K|KHUH *L6DB([14 .RQ]HQWUDWLRQ HLQ]X0

EULQJHQ1 %HL JOHLFKHQ .RQGLWLRQHQ ZXUGH LQ GLHVHU 9DULDQWH + ,, , MHGRFK SUR 433 µO $QVDW] / 31; µO 43

µ0 *L6D ([RQ , 6HQVH 3ULPHU XQG 31; µO 43 µ0 *L6D ([RQ , $QWLVHQVH 3ULPHU HLQJHEUDFKW1

'D HV DQ '1$/ ZHOFKH DXV 3DUDIILQVFKQLWWHQ JHZRQQHQ ZXUGH/ QLFKW P|JOLFK ZDU/ )UDJPHQWH �EHU HLQH

/lQJH YRQ FD1 483 %S ]X DPSOLIL]LHUHQ/ ZDU HV HUIRUGHUOLFK/ GLH 3ULPHU DQ]XSDVVHQ1 'DEHL NRQQWH PDQ

0764BH6 ZHLWHUYHUZHQGHQ/ GD GLHVHU 3ULPHU HLQ <6 %S ODQJHV $PSOLILNDW ELOGHW1 -HGRFK PX�WH HLQ
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QHXHU $QWLVHQVHSULPHU I�U GHQ *L6D ([RQ , $EVFKQLWW NRQVWUXLHUW ZHUGHQ= GLH 3ULPHU 8µ0

*&&$&&*&&&$*&$$7$*$&06µ XQG 8�0*&7&$$&*7*&$*&&&$7**06� OLHIHUWHQ HLQ QXU 447

%S ODQJHV 3URGXNW YRQ *L6D ([RQ ,1 316:8 µO EHL HLQHU .RQ]HQWUDWLRQ YRQ 43 µ0 YRQ GLHVHQ 3ULPHUQ

XQG 518 µO YRQ 43 µ00764BH6 OLH�HQ HLQH &RDPSOLILNDWLRQ XQWHU 9HUZHQGXQJ GHU '1$ 3RO\PHUDVH

7DT*2/' EHL IROJHQGHQ %HGLQJXQJHQ ]X= <7 °& 49 PLQ> 73 &\FOHQ= <7 °& 4 PLQ/ 8: °& 4 PLQ/ :5 °&

4 PLQ> GDQQ :5 °& 43 PLQ XQG 7 °& ELV ]XU (QWQDKPH GHU 3UREHQ DXV GHU 3&5 0DVFKLQH1

*HO0'DUVWHOOXQJ GHU 3&5 3URGXNWH

'LH �EOLFKH 'DUVWHOOXQJVPHWKRGH I�U 3&5 3URGXNWH ZDU GDV JHZ|KQOLFKH $JDURVH *HO1 =XU $QIHUWL0

JXQJ GHV *HOHV ZXUGHQ 517 J $JDURVHSXOYHU DXI 453 PO 318 [ 7%( JHJHEHQ/ GLHVHV U�KUHQG HUKLW]W/ LQ

GLH *X�IRUPHQ �EHUI�KUW XQG GRUW ]XP $EN�KOHQ JHEUDFKW1

'DQQ ZXUGH HLQ *HPLVFK DXV 416 µO /RDGLQJ '<( XQG < µO '1$03&503URGXNW ]XVDPPHQJHEUDFKW

XQG LQ GLH 7DVFKHQ GHV *HOHV �EHUI�KUW1 $OV *HZLFKWVVWDQGDUG ZXUGH ]XPHLVW GHU 0DUNHU 9,/ VHOWHQHU

GHU 0DUNHU 9,,, RGHU GHU 433 %S /DGGHU YHUZHQGHW1 1DFKGHP GLH %URPSKHQROIURQW GLH $QRGH QDFK

FD1 63 PLQ /DXI]HLW LQ HLQHU 318 [ 7%( HQWKDOWHQGHQ *HOHOHNWURSKRUHVHNDPPHU EHL 433 9 HUUHLFKW KDW0

WH/ ZXUGH GDV *HO I�U 63 PLQ LQ 83 µJ2PO (WKLGLXPEURPLG JHIlUEW/ XQG GDQQ I�U 63 PLQ LQ +52 HQW0

IlUEW1 'DV *HO ZXUGH GDUDXIKLQ PLWWHOV HLQHU 3RODURLG .DPHUD XQG HLQHP .RGDN 3RODURLG 9980 RGHU

HLQHV .RGDN 3RODURLG 99: )LOP XQWHU 890/LFKW SKRWRJUDSKLHUW1

$OV $OWHUQDWLYH ]XP (WKLGLXPEURPLG IDQG ]HLWZHLOLJ DXFK GHU )DUEVWRII 6<%5 JUHHQ , QXFOHLF DFLG JHO

VWDLQ 9HUZHQGXQJ/ GHU MHGRFK QDFK 63 PLQ )lUEH]HLW NHLQHUOHL (QWIlUEXQJ PHKU HUIRUGHUWH1 (U ZXUGH

DQJHVHW]W/ LQGHP PDQ 8 µO 6<%5 JUHHQ , QXFOHLF DFLG JHO VWDLQ 6WDPPO|VXQJ DXI 83 µO 318 [ 7%( JDE1

,QVEHVRQGHUH I�U GLH 3KRWRTXDQWLIL]LHUXQJ HUZLHV VLFK 9LVL*HO EHVVHU DOV NRQYHQWLRQHOOHV $JDURVH *HO

+V1X1,1 (V ZXUGHQ 9 PO 9LVL*HO .RQ]HQWUDW LQ 433 PO 318 [ 7$( %XIIHU YHUG�QQW/ U�KUHQG HUKLW]W/ LQ GLH

*X�IRUPHQ �EHUI�KUW XQG ]XP $EN�KOHQ JHEUDFKW1 'DV ZHLWHUH 3URFHGHUH HQWVSUDFK GHP YRQ NRQYHQ0

WLRQHOOHQ $JDURVH *HO/ DX�HU/ GD� LQ GHU *HOHOHNWURSKRUHVHNDPPHU 318 [ 7$( HQWKDOWHQ ZDUHQ XQG GD�

QXU (WKLGLXPEURPLG ]XU )lUEXQJ YHUZHQGHW ZXUGH1

'D EHLGH 0HWKRGHQ ]XU 'DUVWHOOXQJ YRQ '1$ )UDJPHQWHQ NOHLQHU DOV 433 %S E]Z1 EHL %DQGHQDEVWlQ0

GHQ NOHLQHU 43 ± 53 %S XQJHHLJQHW ZDUHQ/ ZXUGH LQ GLHVHP )lOOHQ HLQ $FU\ODPLGJHO YHUZHQGHW1

=ZLVFKHQ 5 GXUFK HLQHQ *XPPLSODW]KDOWHU JHWUHQQWHQ *ODVSODWWHQ ZXUGH HLQ 43( $FU\ODPLG *HO JH0

JRVVHQ/ ZHOFKHV DXV 48 PO 63( %LV $FU\ODPLG/ 718 PO 318 [ 7%(/ 5818 PO $TXD GHVW1/ 533 µO $36 XQG

DXV 63 µO 7HPHG EHVWDQG1 1DFK 78 PLQ 3RO\PHULVLHUXQJV]HLW ZXUGH GDV *HO GDQQ LQ GLH 7**( 0D0

VFKLQH JHOHJW/ LQ GLH $QRGHQ0 XQG .DWKRGHQNDPPHU MH 4 O 318 [ 7%( JHJRVVHQ XQG HLQH HOHNWURPHFKD0

QLVFKH .RPPXQLNDWLRQ PLWWHOV :DWWHW�FKHU ]ZLVFKHQ *HO XQG .DPPHU HUUHLFKW1 'DUDXIKLQ ZXUGH HLQ

*HPLVFK DXV 31; µO /RDGLQJ '<( XQG 8 µO '1$03&503URGXNW ]XVDPPHQJHEUDFKW/ LQ GLH 7DVFKHQ GHV

*HOHV �EHUI�KUW/ *HZLFKWVVWDQGDUG 9,,, EHLJHJHEHQ XQG EHL 833 9 I�U FD1 6 K ODXIHQ JHODVVHQ1 1DFK
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HLQHU )lUEH]HLW YRQ 63 PLQ LQ 8 µO 6<%5 JUHHQ , QXFOHLF DFLG JHO VWDLQ 6WDPPO|VXQJ DXI 83 µO 318 [

7%( ZXUGH GDV *HO VSLHJHOYHUNHKUW DXI GHQ 8907LVFK JHOHJW XQG PLW HLQHP .RGDN 3RODURLG 9980)LOP

SKRWRJUDSKLHUW1

3KRWRTXDQWLIL]LHUXQJ YRQ 3&5 3URGXNWHQ

8P $XVVDJHQ EH]�JOLFK GHV $QWHLOV YRQ S49 SRVLWLYHQ =HOOHQ LQ HLQHP 3ULPlUWXPRU PDFKHQ ]X N|Q0

QHQ/ ZXUGH GLH 3KRWRTXDQWLIL]LHUXQJ HQWZLFNHOW1 =ZHFNV GHVVHQ ZDU HV HUIRUGHUOLFK/ LQ HLQHP 3&50

$QVDW] ]ZHL 3ULPHUSDDUHQ DXV HLQHUVHLWV S4902OLJRV XQG DQGHUHUVHLWV DXV 2OLJRV YRQ HLQHP OHEHQVQRW0

ZHQGLJHQ *HQ ]X FRDPSOLIL]LHUHQ XQG GDQQ GLHVH 5 3URGXNWH ]X 4XDQWLIL]LHUHQ1 $XV GLHVHQ 'DWHQ

NRQQWH PDQ GDQQ OHW]WHQGOLFK HLQH 5DWLR EHUHFKQHQ XQG VR $XVVDJHQ ]XP SUR]HQWXDOHQ $QWHLO GHV S49

6WDWXV LQ GHP 3ULPlUWXPRU PDFKHQ1

'DV (WKLGLXPEURPLG0 RGHU DXFK 6<%5 , JHIlUEWH *HO ZXUGH LQ GHU 2SWLPLHUXQJVSKDVH EHL %OHQGH 49

XQG 75 FP *HO0/LQVHQ0$EVWDQG EHL XQWHUVFKLHGOLFKHQ %HOLFKWXQJV]HLWHQ/ ZHOFKH ]ZLVFKHQ 8 XQG 73 VHF

YDULLHUW ZXUGHQ/ SKRWRJUDSKLHUW1 $Q *HOHQ ZXUGHQ $JDURVH XQG 9LVL*HO YHUVXFKW/ DQ )LOPHQ .RGDN

3RODURLG 9980 XQG .RGDN 3RODURLG 99:0)LOPH GXUFKSURELHUW XQG YRQ HUVWHUHP VRZRKO 3RVLWLYH DOV DXFK

1HJDWLYH YHUZHUWHW1

$QVFKOLH�HQG ZXUGH GDV 3KRWR PLWWHOV HLQHV 0XVWHN *60733+/,0 RGHU HLQHV 0LFURWHN 056 933 (6

6FDQQHU EHL ;ELW )DUEWLHIH XQG ;33GSL $XIO|VXQJ DOV *UH\VFDOH GLJLWDOLVLHUW1 'DV UHVXOWLHUHQGH/ FD1 60E

JUR�H %LOG/ ZXUGH GDQQ PLWWHOV GHV 3KRWREHDUEHLWXQJVSURJUDPPHV &RUHO 3KRWR 3DLQW 913 LQ HLQ]HOQH /

QXU QRFK GLH DXVJHVFKQLWWHQH %DQGHQ HQWKDOWHQGH :LQGRZV0EPS )LOHV �EHUI�KUW1 'DV %LOG ZXUGH QLFKW

LQ LUJHQGHLQHU :HLVH PLWWHOV GHV 3URJUDPPHV ]XYRU PRGXOLHUW/ HV ZXUGH NRQVHTXHQW QXU GDV QDWLYH

6FDQQHUJHEQLVV ZHLWHU EHDUEHLWHW1

1DFKGHP VR HLQH 9LHO]DKO FD1 58 .E JUR�HU )LOHV HQWVWDQGHQ ZDU/ ZHOFKH MHZHLOV QXU QRFK HLQH %DQGH

XQG GHUHQ XQPLWWHOEDU DQJUHQ]HQGHQ +LQWHUJUXQG HQWKLHOWHQ/ ZXUGHQ GLHVH GXUFK GDV LQ 7XUER %DVLF

9HUVLRQ 413 VHOEVWHQWZLFNHOWH XQG LP $QKDQJ LQ UHGX]LHUWHU )RUP GDUJHVWHOOWH 3URJUDPP

%031(81(;( DXVJHZHUWHW1 'LHVHV 3URJUDPP HUIRUGHUWH GLH %DQGHQ0HQWKDOWHQGHQ )LOHV DOV 1DPHQ

PLW IRUWODXIHQGHU 1XPPHU XQG YHUODQJWH LQ HLQHU IU�KHUHQ 9HUVLRQ QDFK HLQHP /HHUELOG/ ZHOFKHV DOV

DOOJHPHLQHU +LQWHUJUXQG ]XU ZHLWHUHQ %HUHFKQXQJ YHUZHQGHW ZXUGH1 'DQQ OD� GDV 3URJUDPP 3L[HO I�U

3L[HO GLH %LOGLQIRUPDWLRQHQ/ DGGLHUWH MHGHQ HLQ]HOQHQ :HUW DXI GLH 9DULDEHO ÄDOOHV³ XQG EHUHFKQHWH GHQ

%LOGKLQWHUJUXQG1 )�U GLHVH +LQWHUJUXQGEHUHFKQXQJ ZXUGHQ 6 $OJRULWKPHQ YHUZHQGHW=

41 %HL GHU /HHUELOG 0HWKRGH ZXUGH HLQ %LOGILOH RKQH %DQGHQLQIRUPDWLRQ DOV 'XUFKVFKQLWWVZHUW I�U

GHQ +LQWHUJUXQG YHUZHQGHW1 $QJHSD�W DQ GLH VSH]LILVFKH *U|�H GHU HLQ]HOQHQ %LOGHU ZXUGH YRQ

GHU 9DULDEHO ÄDOOHV³ GHU %DQGHQ0HQWKDOWHQGHQ %LOGILOHV GLH 9DULDEHO ÄDOOHV³ GHV /HHUELOG0

HQWKDOWHQGHQ %LOGILOHV VXEWUDKLHUW1 'HU UHVXOWLHUHQGH :HUW HQWVSULFKW GDQQ GHU DXI GHP *HO VLFK EH0

ILQGHQGHQ %DQGHQLQWHQVLWlW1
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51 $OV ZHLWHUH 0HWKRGH ZXUGH GLH JHVDPWH XQWHUHU =HLOH HLQHV %DQGHQ0HQWKDOWHQGHQ %LOGILOHV DOV VSH0

]LILVFKHU +LQWHUJUXQGZHUW YHUZHQGHW1 'HU DGGLHUWH :HUW GHU XQWHUHQ =HLOH ZXUGH PLW GHU *HVDPW0

]DKO DOOHU =HLOHQ PXOWLSOL]LHUW XQG GDQQ YRQ GHU 9DULDEOH ÄDOOHV³ VXEWUDKLHUW1

61 'HU GULWWH $OJRULWKPXV YHUZHQGHW GLH OLQNH 6SDOWH HLQHV MHGHQ %LOGILOHV DOV %DVLV GHU +LQWHUJUXQG0

EHUHFKQXQJ= GHU 'XUFKVFKQLWWVZHUW GLHVHU 6SDOWH ZXUGH PLW GHU =DKO DOOHU 3L[HO PXOWLSOL]LHUW/ GDV

UHVXOWLHUHQGH (UJHEQLV YRQ GHU 9DULDEHO ÄDOOHV³ DEJH]RJHQ1

'LH (UJHEQLVVH GHV $OJRULWKPXV Ä4³ ILQGHQ VLFK LQ GHU 6SDOWH Ä5HDO 9DOXH³/ GLH YRQ Ä5³ LQ GHU 6SDOWH

Ä'LUHFW 9DOXH³ XQG GLH YRQ Ä6³ LQ GHU 6SDOWH Ä'LUHFW 9DOXH /HIW³ GHU (UJHEQLVVWDEHOOH GHV 3URJUDPPHV

ZLHGHU1 $OV %HLVSLHO VLHKH GLH 7DEHOOH LP $QKDQJ1

*HQ6FDQ 4XDQWLIL]LHUXQJ YRQ 3&5 3URGXNWHQ

$OV VHKU YLHO JHQDXHUH $OWHUQDWLYH ]XU 3KRWRTXDQWLIL]LHUXQJ ERW VLFK GLH *HQ6FDQ 4XDQWLIL]LHUXQJ DQ/

EHL GHU HQWZHGHU GLH 3ULPHU PLW IOXRUHV]LLHUHQGHQ 6XEVWDQ]HQ RGHU GLH YHUZHQGHWHQ 1XFOHRWLGH PLW

VHOELJHQ 6WRIIHQ JHODEHOW ZXUGHQ1 ,Q GLHVHU $UEHLW ZXUGHQ QXU )$00PDUNLHUWH 3ULPHU YHUZHQGHW XQG

DOV *HZLFKWVPDUNHU *HQ6FDQ0683 RGHU *HQ6FDQ0833 EHQXW]W/ ZHOFKH PLW 7$05$ + 1/1/1*/1*0 WHWUD0

PHWK\O090FRUER[\UKRGDPLQ , RGHU 52; + 90FDUER[\0;0UKRGDPLQ , JHODEHOW ZXUGHQ1

2

2

2

2

2
2

22

2

1
1

+
3
2&+ &+ &155

$EE1 6 = 'HU )OXRUHV]HQ]IDUEVWRII 90)$0/ 90&DUER[\IOXRUHVFHLQ/ ZHOFKHU DP 8*0 (QGH GHV 3UL0
PHUV JHEXQGHQ ZLUG> GLH 6XEVWDQ] LVW ZLH DXFK +(; XQG 7(7 HLQ PRGLIL]LHUWHV )OXRUHVFHLQ $QD0
ORJRQ XQG KDW VHLQH PD[LPDOH $EVRUSWLRQVZHOOHQOlQJH EHL 7<8 QP XQG VHLQH PD[LPDOH (PLVVL0
RQVZHOOHQOlQJH EHL 854 QP1

$XIJUXQG GHV '062 ZDU HV HUIRUGHUOLFK/ ]XHUVW MH 5 µO 3&5 3URGXNW I�U 4 K DXI HLQHQ 'LDO\VHILOWHU ]X

EULQJHQ/ ZHOFKHU DXI 733 PO 8 P0 7ULV0+&O S+ ;13 RGHU DXFK DXI $TXD GHVW1 VFKZDPP1 $QVFKOLH�HQG

ZXUGHQ 5 µO YRQ GHP 'LDO\VDW PLW 45 µO IULVFK DQJHVHW]WHP )RUPDPLG XQG 318 µO *HZLFKWVPDUNHU

7$05$ RGHU 52; ]XVDPPHQJHEUDFKW XQG I�U 5 PLQ EHL <7 °& GHQDWXULHUW1 'LH 4XDQWLIL]LHUXQJ ZXU0

GH GDQQ PLW HLQHP $%, 3ULVP 643 *HQHWLF $QDO\VHU GXUFKJHI�KUW1
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5HVXOWDWH

(UJHEQLVVH GHU =HOOLQLHQ

S49 ([RQ 4 6WDWXV GHU =HOOLQLHQ

8P GHQ S49 ([RQ 4 6WDWXV GHU =HOOLQLHQ GHV /DERU I�U +LUQWXPRUELRORJLH ]X HUPLWWHOQ/ ZXUGHQ DOOH 64

/LQLHQ PLWWHOV GHU 0764BH4 3ULPHU XQWHUVXFKW1 =XYRU ZXUGH GLH 3&5 3URGXNWH DXV 0764BH4 5HDN0

WLRQHQ DQ O\PSKR]\WlUHU '1$ VHTXHQ]LHUW1 %H]�JOLFK GHU S49 ([RQ 403&5 5HVXOWDWH DQ =HOOLQLHQ GHV

/DERUH I�U +LUQWXPRUELRORJLH HUJDE VLFK IROJHQGHV 0XVWHU=
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/HHUZHUW DOV 3RVLWLY0 XQG 1HJDWLYNRQWUROOH1
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$EE1 9 =0764BH4 3ULPHU DQ GHQ =HOOLQLHQ 473 ELV 683 XQG HLQHU O\PSKR]\WlUHU '1$ DOV 3RVLWLY0
XQG +52 2 /HHUZHUW DOV 1HJDWLYNRQWUROOH1

S49 ([RQ 5 6WDWXV GHU =HOOLQLHQ

0LWWHOV GHU 0764BH5 3ULPHU JHODQJ HV/ QDFK YRUDXVJHJDQJHQHU 6HTXHQ]LHUXQJ/ IROJHQGHV 9HUWHL0

OXQJVPXVWHU DQ GHQ =HOOLQLHQ EH]�JOLFK GHV S49 ([RQ 5 6WDWXV ]X HUPLWWHOQ=
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+52 2 /HHUZHUW DOV 1HJDWLYNRQWUROOH1

S49 ([RQ 6 6WDWXV GHU =HOOLQLHQ

0LWWHOV GHU 0764BH6 3ULPHU JHODQJ HV IROJHQGHV 9HUWHLOXQJVPXVWHU DQ GHQ =HOOLQLHQ EH]�JOLFK GHV

S49 ([RQ 5 6WDWXV ]X HUPLWWHOQ1 'LH 3&5 3URGXNWH ZXUGHQ H[HPSODULVFK VHTXHQ]LHUW XQV GDQQ ZHJHQ

LKUHU JHULQJHQ *U|�H YRQ QXU <6 %S DXI 9LVL*HO GDUJHVWHOOW XQG XQWHU =XKLOIHQDKPH GHV 433 %S '1$

/DGGHU DOV *HZLFKWVPDUNHU RULHQWLHUHQG EHZHUWHW1
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+52 2 /HHUZHUW DOV 1HJDWLYNRQWUROOH1

S48 ([RQ 5 6WDWXV GHU =HOOLQLHQ

%HL GHU %HVWLPPXQJ GHV S480 E]Z1 GHV 0765 6WDWXV PLWWHOV GHU 3ULPHU 0765BH5 HUJDEHQ VLFK GLHVH

(UJHEQLVVH1 (LQH H[HPSODULVFKH 6HTXHQ]LHUXQJ DQ O\PSKR]\WlUHU '1$ HUEUDFKWH GHQ %HZHLV/ GDV ULFK0

WLJH *HQ DPSOLIL]LHUW ZXUGH1
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$EE1 46 =0765BH5 3ULPHU DQ GHU =HOOLQLHQ 55 ELV 455 RKQH GLH /LQLH 4531
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1&
(0
*4
56

1&
(0
*4
57

1&
(0
*4
63

1&
(0
*4
73

1&
(0
*4
74

1&
(0
*4
75

1&
(0
*4
9:

1&
(0
*4
9;

0
DU
NH
U9
,

1&
(0
*4
9<

1&
(0
*4
<8

1&
(0
*4
<:

1&
(0
*5
93

1&
(0
*5
:3

1&
(0
*6
83

1&
(0
*4
53

/H
HU
ZH
UW

S48 ([RQ 5
EHL 689 %S

$EE1 47 =0765BH5 3ULPHU DQ GHU =HOOLQLHQ 456 ELV 683/ ]XVlW]OLFK /LQLH 453 XQG +52 2 /HHUZHUW
DOV 1HJDWLYNRQWUROOH1

=XVDPPHQIDVVXQJ GHU (UJHEQLVVH DQ GHQ =HOOLQLHQ XQG S5%

9RQ 64 XQWHUVXFKWHQ =HOOLQLHQ GHV /DERU I�U +LUQWXPRUELRORJLH ]HLJWHQ VLFK LQVJHVDPW EHL 4< /LQLHQ/

G1K1 LQ 94( GHU )lOOH/ 'HOHWLRQHQ GHV S49 E]Z1 GHV 0764 *HQHV1 'DV ([RQ 4 ZDU LQ 4: )lOOHQ/ G1K1 ]X

88(/ GDV ([RQ 5 LQ4; )lOOHQ/ G1K1 ]X 8;(/ XQG GDV ([RQ 6 LQ ZLHGHU 4: GHU 64 )lOOH/ G1K1 ]X 88(/ YHU0

ORUHQ JHJDQJHQ1 5; GHU 64 =HOOLQLHQ/ G1K1 <3( GHU )lOOH/ ]HLJWHQ VLFK LQ LKUHP S49 6WDWXV KRPRJHQ/

HQWZHGHU DOOH 6 ([RQV ZDUHQ YRUKDQGHQ RGHU GHOHWLHUW1 %HL GHQ 6 DQGHUHQ /LQLHQ/ GLH VLFK QLFKW GHUJOHL0

FKHQ YHUKLHOWHQ/ KDQGHOWH HV VLFK XP GLH =HOOLQLH 1&(0*5;/ EHL ZHOFKHU QXU ([RQ 4/ XP GLH /LQLH

1&(0*;7/ EHL GHU ([RQ 4 XQG 6 XQG XP GLH /LQLH 1&(0*457/ EHL GHU QXU ([RQ 5 XQG 6 QDFKZHLVEDU

ZDUHQ1

%HL GHP S48 E]Z10765 6WDWXV HUJDE VLFK DOV 5HVXOWDW/ GD� 54 GHU 64 =HOOLQLHQ/ G1K1 9;(/ GHV *HQHV

YHUOXVWLJ JHJDQJHQ ZDUHQ1 'HU S48 6WDWXV HQWVSUDFK LQ 5< GHU 64 /LQLHQ GHP S49 6WDWXV/ G1K1/ LQ <7(

GHU )lOOH VLQG EHLGH *HQH VLFK LQ LKUHP 'HOHWLRQVPXVWHU JOHLFK/ QXU GLH =HOOLQLHQ 1&(0*445 XQG 1&(0

*44; KDWWHQ HLQ GHOHWLHUWHV ([RQ 5 GHV S48 *HQHV EHL LQWDNWHP S49 *HQ1

=HOO /LQLHQ 3DVVDJH S48 ([ 5 S49 ([ 4 S49 ([ 5 S49 ([ 6 S5%433/434

1&(0*55 S4;; . . . . Y 2 0
1&(0*5; S535 0 . 0 0 .
1&(0*77 S5<6 0 0 0 0
1&(0*88 S:9 0 0 0 0
1&(0*8< S:3 . . . . .
1&(0*93 S634 . . . .
1&(0*94 S:4 0 0 0 0
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1&(0*95 S89 0 0 0 0
1&(0*96 S96 . . . . .
1&(0*;7 S43: 0 . 0 .
1&(0*<9 S675 0 0 0 0 .
1&(0*444 S9< 0 0 0 0
1&(0*445 S83 0 . . . Y 2 0
1&(0*44; S:5 0 . . . Y 2 0
1&(0*453 S89 0 0 0 0
1&(0*454 S:3 0 0 0 0 .
1&(0*455 S449 . . . . Y 2 0
1&(0*456 S7; . . . . .
1&(0*457 S85 0 0 . .
1&(0*463 S:6 . . . . 0
1&(0*473 S<8 0 0 0 0 .
1&(0*474 " . . . . Y 2 0
1&(0*475 S;< . . . . 0
1&(0*49: S56 . . . .
1&(0*49; S:3 0 0 0 0
1&(0*49; S77 0 0 0 0
1&(0*4<8 S65 0 0 0 0
1&(0*4<: S64 0 0 0 0
1&(0*593 S88 0 0 0 0
1&(0*5:3 S58 0 0 0 0
1&(0*683 S86 0 0 0 0

 

Anzahl der Dele-
tionen abso-
lut/prozent 

54 9;( 4: 88( 4; 8;( 4: 88( : 83(

Anzahl der Nach-
weises abso-
lut/prozent 

43 65( 47 77( 46 75( 47 78( : 83(

Anzahl der unter-
suchten Zellinien 64 64 64 64 47
 
p15 und p16 Analyse mittels PCR 
+ : betreffendes Exon nachweisbar 
- : betreffendes Exon nicht nachweisbar, .d.h. homozygot deletiert 
 
pRB Analyse mittels Westernblot 
- : nicht-detektierbare Expression 
v / - : verminderte Expression 

. = QRUPDOH ([SUHVVLRQ

7DEHOOH 6 = =XVDPPHQIDVVXQJ GHV S49 6WDWXV DQ =HOOLQLHQ GHV /DERUV I�U +LUQWXPRUELRORJLH NRU0
UHOLHUW PLW GHP S5% 6WDWXV QDFK 0DUNXV /�FNH HW DO1433 XQG :ROIJDQJ +DPHO HW DO1434 1
 

.RUUHOLHUWH PDQ GLH (UJHEQLVVH GHV S49 6WDWXV PLW GHQ 5HVXOWDWHQ YRQ 0DUNXV /�FNH HW DO1433 XQG

:ROIJDQJ +DPHO HW DO1434 EH]�JOLFK GHV 5E 6WDWXV XQG ZHUWHW VRZRKO GLH NRPSOHWWH 1LFKW0

1DFKZHLVEDUNHLW DOV DXFK HLQH 0LQGHUXQJ GHU 5E ([SUHVVLRQ DOV 'HIHNW GLHVHV 7XPRUVXSSUHVVRUJHQHV/
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VR VLHKW PDQ/ GD� EHL GHQ 47 YRQ LKQHQ XQWHUVXFKWHQ =HOOLQLHQ LQ 44 )lOOHQ/ G1K1 :<(/ HQWZHGHU HLQ

S490 RGHU HLQ 5E0'HIHNW YRUOLHJW1 -HGRFK JLEW HV NHLQHQ HLQ]LJHQ )DOO/ EHL GHP VRZRKO GDV S49 *HQ DOV

DXFK GDV 5E 3URWHLQ GHIHNW ZDU/ GLH /LQLHQ 1&(0*8</ 1&(0*96 XQG 1&(0*456 KDWWHQ VRZRKO HLQ

LQWDNWHV S49 *HQ DOV DXFK XQYHUlQGHUWHV 5E 3URWHLQ1 9RQ GHQ 44 =HOOLQLHQ/ GLH HQWZHGHU HLQ S490 RGHU

HLQ 5E0'HIHNW KDWWHQ/ ]HLJWHQ : HLQ LQWDNWHV S49 *HQ EHL YHUlQGHUWHP 5E 3URWHLQ XQG QXU 7 /LQLHQ GLH

XPJHNHKUWH 9DULDQWH/ G1K1/ HLQ S49 'HIHNW EHL QRUPDOHQ 5E 3URWHLQ 6WDWXV

'LH /LQLHQ 1&(0*8</ 1&(0*96 XQG 1&(0*456 VWLPPWHQ HEHQIDOOV LQ LKUHP S480 XQG 5E06WDWXV PLW0

HLQDQGHU �EHUHLQ/ DXFK GDV S48 *HQ ZDU EHL LKQHQ YROO YRUKDQGHQ/ ZHQQ PDQ GDYRQ DXVJLQJ/ GD� GHU

6WDWXV YRQ ([RQ 5 YRQ S48 PLW GHP 6WDWXV GHV JDQ]HV *HQHV �EHUHLQVWLPPWH1

�������
�������
�������
�������
�������
�������
�������

�����
�����
�����
�����

S49 GHOHWLHUWH /LQLHQ/ 94(
���
���

S49 LQWDNWH /LQLHQ/ 6<(���

�������
�������
�������
�������
�������
�������
�������
�������

����
����
����
����
����

S4925E 6\V1 GHIHNW/ :<(
���
���

S4925E 6\V1 LQWDNW/ 54(���

$EE1 48 = *UDSKLVFKH 'DUVWHOOXQJ GHV 9HUKlOWQLVVHV YRQ S49 GHOHWLHUWHQ ]X LQWDNWHQ =HOOLQLHQ
E]Z1 YRQ GHQ /LQLHQ/ GLH HLQ GHIHNWHV S4925E 6\VWHP KDWWHQ1

S49 XQG S48 LQ .RUUHODWLRQ ]X S86

%H]�JOLFK GHU .RUUHODWLRQ ]ZLVFKHQ GHP S4925E 6\VWHP XQG GHP S86 *HQVWDWXV QDFK $QDO\VH GHU

([RQV 8/ 9/ : XQG ; HUJLEW VLFK EHL YHUVFKLHGHQHQ 3DVVDJHQ GHU =HOOLQLHQ IROJHQGHV 0XVWHU

=HOO /LQLHQ 3DVVDJH 2 S86 S86 6WDWXV 3DVVDJH 2 S49 S49 6WDWXV S4925E 6WDWXV

1&(0*55 55 S554 0 p188 . 0
1&(0*5; 5; S54 0 p202 0 0
1&(0*77 77 S59< . p293 0
1&(0*88 88 S7< . p76 0

1&(0*8< 8< S56; 0 p70 . .
1&(0*93 93 S595 . p301 .
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1&(0*94 94 S87/ S5;7 0 p71 0
1&(0*95 95 S5;7 . p56 0

1&(0*96 96 S4<8 . p63 . .
1&(0*;7 ;7 S96 . p107 0
1&(0*<9 <9 S9< . p342 0 0

1&(0*444 444 S:3 . p69 0
1&(0*445 445 S54< . p50 . 0
1&(0*44; 44;S 46/4;9 0 p72 . 0

1&(0*453 453 S59< . p56 0
1&(0*454 454 S487 . p70 0 0
1&(0*455 455 S4:7 . p116 . 0

1&(0*456 456 S4:3 0 p48 . .
1&(0*457 457 S49 0 p52 0 0
1&(0*463 463 S78 . p73 . 0

1&(0*473 473 S473 0 p95 0 0
1&(0*474 474 S65 0 ? . 0
1&(0*475 475 S5; . p89 . 0

1&(0*49: 49: S59 . p23 .
1&(0*49; 49; S65 . p70 0
1&(0*49; 49< S59 . p44 0

1&(0*4<8 4<8 S4; . p32 0
1&(0*4<: 4<: S59 . p31 0
1&(0*593 593 S78 . p55 0

1&(0*5:3 5:3 S5; . p25 0
1&(0*683 683 S5; . p53 0

Linien mit pathologi-
schem Status abso-

lut/prozent 
< 5<( 4< 94( 44 :<(

Linien mit Normalsta-
tus absolut/prozent 55 :4( 44 6<( 6 54(

Anzahl der untersuch-
ten Zellinien 64 64 47

+ : Linien mit Normalstatus 
- : Linien mit pathologischem Status 

7DEHOOH 7 = .RUUHODWLRQ GHV S860 PLW GHP S490 E]Z1 GHP S4925E 6WDWXV DQ =HOOLQLHQ GHV /DERUV
I�U +LUQWXPRUELRORJLH> GDEHL ZXUGHQ GLH /LQLHQ ]X YHUVFKLHGHQHQ 3DVVDJH]\NOHQ DXI S49 XQG
S86 XQWHUVXFKW1

:LH EHUHLWV REHQ DXIJHI�KUW/ VR ZDUHQ 94( GHU =HOOLQLHQ S49 'HOHWLHUW/ :<( GHU 47 XQWHUVXFKWHQ /LQL0

HQ KDWWHQ HLQHQ 'HIHNW LP S4925E 6\VWHP1 +LQJHJHQ IDQGHQ VLFK QXU < GHU 64 /LQLHQ/ G1K1 5<(/ PLW

9HUlQGHUXQJHQ LQ GHQ ([RQV 8/ 9/ : XQG ; GHV S86 *HQHV1 (LQ GHIHNWHV S86 *HQ EHL LQWDNWHP S49 KDW0

WHQ 8 /LQLHQ/ G1K1 49(/ HLQ LQWDNWHV S86 EHL GHIHNWHP S49 ]HLJWHQ 48 /LQLHQ/ G1K1 7;(/ EHLGH *HQH ZD0
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UHQ LQ : )lOOHQ/ G1K1 56(/ LQWDNW XQG EHLGH *HQH LQ 7 )lOOHQ/ G1K1 46(/ GHIHNW1 9HUJOLFK PDQ GHQ S860

PLW GHP 6WDWXV GHV JHVDPWHQ S4925E 6\VWHPV/ ZRYRQ QXU $XVVDJHQ ]X 47 =HOOLQLHQ P|JOLFK ZDUHQ/ VR

VDK PDQ/ GD� HLQ GHIHNWHV S86 *HQ EHL LQWDNWHP S49 5 /LQLHQ KDWWHQ/ G1K1 47(/ HLQ LQWDNWHV S86 EHL

GHIHNWHP S49 9 /LQLHQ ]HLJWHQ/ G1K1 76(/ GD� EHLGH *HQH LQ 4 )DOO/ G1K1 :(/ LQWDNW ZDUHQ XQG EHLGH

*HQH LQ 8 )lOOHQ/ G1K1 69(/ GHIHNW ZDUHQ1 'LH KlXILJVWH 9DULDQWH ZDU GDPLW GDV LQWDNWH S86 *HQ EHL

GHIHNWHP S490 E]Z1 S4925E 6\VWHP1

S49 6WDWXV IU�KHU =HOOLQLHQ

,Q GHQ P|JOLFKHQ )lOOHQ/ ZR YRQ GHQ S49 QHJDWLYHQ HWDEOLHUWHQ =HOOLQLHQ IU�KH 3DVVDJHQ LQ )RUP HLQ0

JHIURUHQH 3UREHQ YRUKDQGHQ ZDUHQ/ ZXUGHQ GLHVH DXIJHWDXW XQG HUQHXW ]ZHFNV 9HUPHKUXQJ NXOWLYLHUW1

'HU S49 6WDWXV GLHVHU IU�KHQ 3DVVDJHQ LVW LQ 7DEHOOH 8 GDUJHVWHOOW1

)U�KH =HOOL0

QLH
3DVVDJH S49 6WDWXV

3DVVDJH GHU HWD0

EOLHUWHQ /LQLH

S49 6WDWXV GHU HWD0

EOLHUWHQ /LQLH

1&(0*5; S6 0 S535 0
1&(0*88 S; 0 S:9 0
1&(0*95 S6 0 S89 0
1&(0*95 S9 0 S89 0
1&(0*444 S49 0 S9< 0
1&(0*49< S: 0 S77 0
1&(0*4<: S5; 0 S64 0
1&(0*5:3 S43 0 S58 0
1&(0*683 S56 0 S86 0

7DEHOOH 8 = 9HUJOHLFK YRQ =HOOLQLHQ DXV IU�KHQ 3DVVDJHQ PLW GHQ HWDEOLHUWHQ /LQLHQ EH]�JOLFK GHV
S49 6WDWXV1

9RQ ; XQWHUVXFKWHQ =HOOLQLHQ IU�KHU 3DVVDJHQ YHUKLHOWHQ VLFK DOOH LGHQWLVFK ]X GHP S49 6WDWXV LKUHU

NRUUHVSRQGLHUHQGHQ HWDEOLHUWHQ /LQLHQ1 %HL GHU /LQLH 1&(0*95 EHVWDQG ]XVlW]OLFK GLH 0|JOLFKNHLW/

LKUHQ 6WDWXV ]X GHP =HLWSXQNW S6 XQG S9 ]X EHWUDFKWHQ/ ZREHL DXFK LQ GLHVHP )DOO HV ]X NHLQHU 9HUlQ0

GHUXQJ NDP1 'LH 6SDQQZHLWH ]ZLVFKHQ /LQLHQ IU�KHU 3DVVDJHQ ODJ ]ZLVFKHQ 6 + 1&(0*4<: , XQG 4<<

3DVVDJHQ + 1&(0*5; ,/ GLH IU�KVWH XQWHUVXFKWH 3DVVDJH]DKO ZDU S6/ VFKRQ ]X GLHVHP =HLWSXQNW ZDUHQ

RIIHQEDU NHLQH QLFKW0WUDQVIRUPLHUWHQ =HOOHQ PHKU LQ GHU .XOWXU1

2SWLPLHUXQJ XQG NULWLVFKH %HWUDFKWXQJ GHU 3KRWRTXDQWLIL]LHUXQJ

'LH 2SWLPLHUXQJVYHUVXFKH



0730

8P .RDPSOLILNDWLRQHQ ]ZHLHU 3ULPHUSDDUH DXV]XZHUWHQ/ ZXUGHQ 5 YHUVFKLHGHQH 7HFKQLNHQ DQJHZHQ0

GHW= *HQ6FDQ XQG GLH 3KRWRTXDQWLIL]LHUXQJ1 %HL OHW]WHUHU JDOW HV LP 9RUIHOG HLQHUVHLWV/ VLH ]X HWDEOLHUHQ

XQG DQGHUHUVHLWV GDQQ ]X ]HLJHQ/ GD� VLH LQ HLQHP JUREHQ %HUHLFK WDWVlFKOLFK '1$ LQ XQWHUVFKLHGOLFKHQ

.RQ]HQWUDWLRQHQ OLQHDU PHVVHQ NDQQ1 'DV GDKLQWHU VWHKHQGH 3ULQ]LS ZDU HV/ GLH DXI HLQHP *HO HOHNWUR0

SKRUHWLVFK DXIJHWUHQQWH '1$ ]X SKRWRJUDSKLHUHQ/ GDUDXI KLQ GDV %LOG HLQ]XVFDQQHQ XQG HV PLWWHOV GHV

3URJUDPPHV %031(81(;( DXV]XZHUWHQ1 $OV YHUIlOVFKHQGH 0RPHQWH LQ GLHVHP 9HUIDKUHQ LVW GDV

*HO DQ VLFK/ GLH SKRWRJUDSKLVFKH $EOLFKWXQJ XQG GHU 3UR]H� GHV 'LJLWDOLVLHUHQV ]X �EHUSU�IHQ1

%HL GHU 2SWLPLHUXQJ GHV 6FDQYRUJDQJHV ZDUHQ GLH *UHQ]HQ HQJ JHVHW]W/ GD QXU 5 YHUVFKLHGHQH *HUlWH

]X 9HUI�JXQJ VWDQGHQ1 (LQH VLJQLILNDQWH 'LIIHUHQ] ]ZLVFKHQ EHLGHQ NRQQWH MHGRFK QLFKW JH]HLJW ZHU0

GHQ1 8P DXFK GLH ZHLWHUYHUDUEHLWHQGH 6RIWZDUH EHLP 'LJLWDOLVLHUHQ P|JOLFKVW YHUJOHLFKEDU ]X KDOWHQ/

ZXUGHQ DXI )XQNWLRQHQ ZLH .RQWUDVW XQG +HOOLJNHLW YHU]LFKWHW/ GD� HLQJHVFDQQWH %LOG ZXUGH QDWLY ZHL0

WHU YHUDUEHLWHW1

$JDURVH DOV 3KRWRTXDQWLIL]LHUXQJVJHO

$Q *HOHQ ZXUGHQ QRUPDOH $JDURVH0 XQG NRPPHU]LHOOH 9LVL*HOH GXUFKJHWHVWHW1 %HL 9HUZHQGXQJ YRQ

QRUPDOHQ $JDURVHJHOHQ HUJDEHQ VLFK IROJHQGH (UJHEQLVVH/ ZHQQ PDQ 0DUNHU 9, LQ 9ROXPHQ YRQ ; ELV

DXI 4 µ/ JHOHOHNWURSKRUHWLVFK DXIWUHQQWH1

$JDURVHJHO DXI .RGDN 99:)LOP
%DQGHQEHL 487%S

;
X/

:
X/ 9
X/

8
X/

7
X/

6
X/

5
X/

4
X/

3

43333

53333

63333

73333

83333

93333

:3333

;3333

<3333

433333

4 5 6 7 8 9 : ;

'1$9ROXPHQ SUR /DQH

,Q
WH
QV
LWl
W

$JDURVHJHO DXI .RGDN 99:)LOP
%DQGHQEHL 567%S

4
X/

5
X/6
X/7
X/

8
X/9
X/

:
X/;
X/

3

83333

433333

483333

533333

583333

633333

683333

4 5 6 7 8 9 : ;

'1$9ROXPHQ SUR /DQH

,Q
WH
QV
LWl
W

$JDURVHJHO DXI .RGDN 99:)LOP
%DQGHQEHL 5<;%S

;
X/ :
X/ 9
X/ 8
X/ 7
X/

6
X/

5
X/

4
X/

3

83333

433333

483333

533333

583333

633333

4 5 6 7 8 9 : ;

'1$9ROXPHQ SUR /DQH

,Q
WH
QV
LWl
W
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$EE1 49 = *UDSKLVFKH 'DUVWHOOXQJ HLQHU '1$ 9HUG�QQXQJVUHLKH PLWWHOV 0DUNHU 9, DXI $JDURVH0
JHO/ JHIlUEW PLW 6<%5 JUHHQ ,/ SKRWRJUDSKLHUW DXI .RGDN 99: )LOP EHL 43 VHF %HOLFKWXQJ1

:LH ]X VHKHQ LVW/ VR ZDU HLQH HLQGHXWLJH 7HQGHQ] LP 6LQQH HLQHV OLQHDUHQ $EIDOOHV GHU %DQGHQLQWHQVLWlW

QLFKW YRUKDQGHQ1 $JDURVH ZDU VRPLW I�U HLQH 3KRWRTXDQWLIL]LHUXQJ QLFKW JHHLJQHW1 2IIHQEDU IlUEWH

6<%5 JUHHQ , '1$ DXI $JDURVH GHUPD�HQ LQWHQVLY DQ/ DOV GD� 1XDQFLHUXQJHQ GHU .RQ]HQWUDWLRQ YHU0

ZLVFKW ZXUGHQ1 (LQH VWlUNHUH 5HGXNWLRQ GHU %HOLFKWXQJV]HLW KlWWH VLFK HYHQWXHOO DOV /|VXQJ DQJHERWHQ/

MHGRFK ZlUH GDQQ GLH (PSILQGOLFKNHLW I�U JHULQJH '1$ .RQ]HQWUDWLRQHQ LQ HLQHP ]X JUR�HQ 0D�H

DEJHIDOOHQ1 $OV ZHLWHUHV/ Y1D1 EHL $JDURVH ]X EHREDFKWHQGHV 3KlQRPHQ/ IDQG VLFK/ GD� GLH UDQGVWlQGL0

JHQ %DQGHQ HLQHV *HOHV ]XPHLVW HLQH VFKZlFKHUH ,QWHQVLWlW DOV %DQGHQ KDWWHQ/ GLH LQ GHU 0LWWH GHV *H0

OHV VLFK EHIDQGHQ1

9LVL*HO DOV 3KRWRTXDQWLIL]LHUXQJVJHO

+LQJHJHQ HUJDEHQ VLFK EHL 9HUZHQGXQJ YRQ 9LVL*HOHQ IROJHQGH (UJHEQLVVH/ ZHQQ PDQ 0DUNHU 9, LQ

9ROXPHQ YRQ ; ELV DXI 4 µ/ JHOHOHNWURSKRUHWLVFK DXIWUHQQWH1

9LVL*HO DXI .RGDN99:)LOP
%DQGHQEHL 487%S

9
XO
'
1
$

:
XO
'
1
$

;
XO
'
1
$

8
XO
'
1
$

7
XO
'
1
$

6
XO
'
1
$

5
XO
'
1
$ 4
XO
'
1
$

3

83333

433333

483333

533333

583333

633333

683333

733333

783333

833333

4 5 6 7 8 9 : ;
'1$9ROXPHQSUR/DQH

,Q
WH
QV
LWl
W

9LVL*HO DXI .RGDN99:)LOP
%DQGHQEHL 567%S

;
XO
'
1
$

:
XO
'
1
$

9
XO
'
1
$

8
XO
'
1
$

7
XO
'
1
$

6
XO
'
1
$

5
XO
'
1
$

4
XO
'
1
$

3

433333

533333

633333

733333

833333

933333

:33333

4 5 6 7 8 9 : ;
'1$9ROXPHQSUR/DQH

,Q
WH
QV
LWl
W

9LVL*HO DXI .RGDN99:)LOP
%DQGHQEHL 5<;%S

;
XO
'1
$

:
XO
'1
$

9
XO
'1
$

8
XO
'1
$

7
XO
'1
$

6
XO
'1
$

5
XO
'1
$

4
XO
'1
$

3

83333

433333

483333

533333

583333

4 5 6 7 8 9 : ;

'1$9ROXPHQSUR/DQH

,Q
WH
QV
LWl
W

$EE1 4: = *UDSKLVFKH 'DUVWHOOXQJ HLQHU '1$ 9HUG�QQXQJVUHLKH PLWWHOV 0DUNHU 9, DXI 9LVL*HO/
JHIlUEW PLW (WKLGLXPEURPLG/ SKRWRJUDSKLHUW DXI .RGDN 99: )LOP EHL 43 VHF %HOLFKWXQJ1
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0DQ VLHKW HLQH HLQGHXWLJH /LQHDULWlW LP ,QWHQVLWlWVDEIDOO GHU %DQGHQ/ GHU VLFK SDVVHQG ]XU 5HGXNWLRQ

GHU '1$ 9ROXPLQD YHUKLHOW1 'DPLW JHODQJ HV ]X ]HLJHQ/ GD� 9LVL*HO NRQYHQWLRQHOOHU $JDURVH �EHUOH0

JHQ LVW/ ZHQQJOHLFK GLH $QIHUWLJXQJ DXIZHQGLJHU ZDU1 (EHQIDOOV LVW LQ GLHVHQ $EELOGXQJHQ ]X HUNHQQHQ/

GD� VLFK HLQH /LQHDULWlW EHVVHU LP %HUHLFK NOHLQHU '1$ )UDJPHQWH/ KLHU 487 %S/ HUJDE/ DOV EHL JU|�H0

UHQ )UDJPHQWHQ/ KLHU 5<; %S1 'LHVHV 3KlQRPHQ HUNOlUWH VLFK MHGRFK QLFKW GXUFK GLH 6FKZHUH GHU

)UDJPHQWH/ VRQGHUQ GXUFK GHQ (IIHNW/ GD� %DQGHQ DQ 6FKlUIH YHUORUHQ XQG IOlFKLJHU ZHUGHQ/ MH QlKHU

VLH VLFK DQ GHU $QRGH EHIDQGHQ1 'LHVH %HREDFKWXQJ OLH� VLFK DXFK GDKLQJHKHQG QXW]HQ/ DOV GD� HLQH

OHLFKWH 8QVFKlUIH EHLP 3KRWRJUDSKLHUHQ HEHQIDOOV HLQH 9HUEHVVHUXQJ GHU 4XDQWLIL]LHUXQJ ]XU )ROJH

KDWWH1

)LOPPDWHULDO EHL GHU 3KRWRTXDQWLIL]LHUXQJ

%H]�JOLFK GHV )LOPPDWHULDOV ZXUGHQ .RGDN 998 XQG 99: 3RODURLGILOPH DXVJHWHVWHW/ XP GHQ I�U HLQH

3KRWRTXDQWLIL]LHUXQJ EHVWP|JOLFKHQ )LOP ]X ILQGHQ1 'HU LP *HJHQVDW] ]XP 99: )LOP VHKU YLHO DXI0

ZHQGLJHU ]X EHDUEHLWHQGH 998 )LOP ELHWHW ]XVlW]OLFK GLH 0|JOLFKNHLW/ MH HLQ 3RVLWLY XQG HLQ 1HJDWLY ]X

HQWZLFNHOQ/ VR GD� DXFK GLHVHV GXUFKJHWHVWHW ZXUGH1 'HVZHLWHUHQ ZXUGHQ YHUVFKLHGHQH %HOLFKWXQJV]HL0

WHQ GHV 998 )LOPHV XQWHUVXFKW1 'LH $EE1 4; ]HLJW GLH (UJHEQLVVH YRQ 8 SKRWRJUDSKLVFKHQ 9DULDQWHQ/

DQJHZHQGHW DXI HLQ *HO=

1

$JDURVHJHO DXI .RGDN998)LOP23RVLWLY
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$JDURVHJHO DXI .RGDN99:)LOP
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$EE1 4; = *UDSKLVFKH 'DUVWHOOXQJ HLQHU '1$ 9HUG�QQXQJVUHLKH PLWWHOV 0DUNHU 9, DXI $JDURVH0
JHO/ JHIlUEW PLW 6<%5 JUHHQ ,/ SKRWRJUDSKLHUW DXI .RGDN 998 )LOP EHL 53 VHF XQG 73 VHF %HOLFK0
WXQJ/ MH DOV 3RVLWLY XQG 1HJDWLY/ GD]X DOV 9HUJOHLFK HLQ .RGDN 99: )LOP PLW 43 VHF %HOLFKWXQJ1

'DV (UJHEQLV GLHVHU 2SWLPLHUXQJVSKDVH PDFKWH GHXWOLFK/ GD� GHU 998 )LOP NHLQHUOHL 9RUWHLO JHJHQ�EHU

GHP HLQIDFKHU ]X KDQGKDEHQGHQ 99: )LOP OLHIHUWH1:HGHU EH]�JOLFK GHU 0|JOLFKNHLW YRQ 3RVLWLYHQ XQG

1HJDWLYHQ/ QRFK EH]�JOLFK XQWHUVFKLHGOLFKHU %HOLFKWXQJV]HLWHQ ]HLJWHQ VLFK VLJQLILNDQWH 'LIIHUHQ]HQ1

,P *HJHQWHLO/ VRJDU GLH 7UHQGNXUYH EHLP 998 )LOP ZDU ZHQLJHU VWHLO DOV EHLP 99: )LOP/ VR GD� GLH

'LIIHUHQ]LHUXQJ YRQ YDULLHUHQGHQ '1$ .RQ]HQWUDWLRQHQ EHL HUVWHUHP GHXWOLFK VFKZHUHU ZDU1

$OV .RQVHTXHQ] DXV GLHVHQ 2SWLPLHUXQJVYHUVXFKHQ HUJDE HV VLFK/ GD� 9LVL*HO/ SKRWRJUDSKLHUW DXI .R0

GDN 99: )LOP GLH EHVWP|JOLFKHQ (UJHEQLVVH OLHIHUWH1 (QWVSUHFKHQG ZXUGHQ GLHVH %HGLQJXQJHQ GDQQ EHL

GHQ ZHLWHUHQ 9HUVXFKHQ YHUZHQGHW1

'LH 8QJHQDXLJNHLW XQG 6FKZDQNXQJVEUHLWH GHU 3KRWRTXDQWLIL]LHUXQJ

'D HV HLQH 6FKZDQNXQJVEUHLWH EHL GHU $PSOLILNDWLRQ XQG DQVFKOLH�HQGHQ *HO 'DUVWHOOXQJ PLW 3KRWR0

TXDQWLIL]LHUXQJ LQ GHU ,QWHQVLWlW GHU %DQGHQ LP =XJH PHKUHUHU JOHLFKDUWLJHU 3&5*V JDE/ ZDU HV HUIRUGHU0

OLFK/ GLHVHV JHQDXHU ]X DQDO\VLHUHQ1 =X GLHVHP =ZHFN ZXUGHQ O\PSKR]\WlUH '1$ HLQHV 6SHQGHUV PLW

GHP 3ULPHUSDDU 076BH4 = *L6DB([14 + ,, , DPSOLIL]LHUW XQG PLWHLQDQGHU YHUJOLFKHQ1 'LH 5HVXOWDWH VLQG

LQ $EE1 4< GDUJHVWHOOW1 'LH 56 XQWHUVXFKWHQ )lOOH ]HLJWHQ HLQHQ 0D[LPDOZHUW YRQ 415:6 XQG HLQHQ 0L0

QLPDOZHUW YRQ 31948 EHL HLQHU 6SDQQZHLWH YRQ 3198;1 'HU 0LWWHOZHUW ODJ GDEHL EHL 31<98/ GLH 9DULDQ]

EHL 313<9489 XQG GLH 6WDQGDUGDEZHLFKXQJ EHL ± 316433<41 $XV GLHVHU $QDO\VH GHU *�WH YRQ 3KRWR0

TXDQWLIL]LHUXQJ OLH� VLFK IROJHUQ/ GD� GLH 5HSURGX]LHUEDUNHLW UHODWLY JUR� XQG GLH $EZHLFKXQJHQ YRP

'XUFKVFKQLWW VLFK LQ HUWUlJOLFKHQ *UHQ]HQ KLHOW1
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$EE1 4< = 'DUVWHOOXQJ YRQ 56 5DWLRQHV DXV < YHUVFKLHGHQHQ 9HUVXFKHQ/ EHL GHQHQ HLQH 0764BH4 =
*L6DB([14 &RDPSOLILNDWLRQ XQG 3KRWRTXDQWLIL]LHUXQJ PLWWHOV LPPHU GHU JOHLFKHQ ΩΩΩΩ 0 /\PSKR0
]\WHQ '1$ GXUFKJHI�KUW ZXUGH1

$EZHLFKXQJHQ GHU 5DWLR EHL GLIIHULHUHQGHQ '1$ .RQ]HQWUDWLRQHQ

(LQH ZHLWHUH ZLFKWLJH )UDJH EH]�JOLFK GHU *�WH GHU TXDQWLWDWLYHQ 3&5 XQG DXFK GHU 3KRWRTXDQWLIL]LH0

UXQJ EHVWDQG LQ GHU $QDO\VH GHV 3UREOHPV/ RE XQG ZHQQ GDQQ DXFK ZLHZHLW GLH 5DWLR EHL GLIIHULHUHQGHQ

'1$ .RQ]HQWUDWLRQHQ NRQVWDQW EOHLEW1 $XV GLHVHP *UXQG ZXUGHQ PHKUIDFK GLH JOHLFKHQ '1$*V EHL

LGHQWLVFKHQ 3&5 .RQGLWLRQHQ XQG QXU YHUVFKLHGHQHQ .RQ]HQWUDWLRQHQ DPSOLIL]LHUW + $EE1 53 ,1 'LHVH

)UDJH ZXUGH DQ ; YHUVFKLHGHQHQ '1$*V JHWHVWHW1 ,Q 8 YRQ GLHVHQ ; )lOOHQ ]HLJWHQ VLFK HLQ HLQGHXWLJHU

$QVWLHJ LQ GHU 5DWLR EHL ]XQHKPHQGHU '1$ .RQ]HQWUDWLRQ + $EE1 53 DOV %HLVSLHO YRQ 5 GLHVHU '1$*V ,1

,Q GHQ DQGHUHQ 6 )lOOHQ ILHO GLH 5DWLR DE1 %HL 5 YRQ GLHVHQ 6 '1$*V ODJ GLH 8UVDFKH GHV $EIDOOHV MH0

GRFK LQ HLQ]HOQHQ VWDUNHQ $XVUHL�HUQ/ VR GD� PDQ DXFK GLHVH 5 )lOOH ]X GHU *UXSSH GHU $QVWHLJHU ]lK0

OHQ NRQQWH1 $XV GLHVHQ 5HVXOWDWHQ NRQQWH ZXUGH QXQ JHIROJHUW/ GD� RIIHQEDU GLH 5DWLR QLFKW NRQVWDQW

EOHLEW/ ZHQQ PDQ XQWHUVFKLHGOLFKH .RQ]HQWUDWLRQHQ GHU JOHLFKHQ '1$ DPSOLIL]LHUW1 2IIHQEDU JLEW HV

NRPSOH[H :HFKVHOZLUNXQJHQ ]ZLVFKHQ GHQ $IILQLWlWHQ GHU EHLGHQ 3ULPHUSDDUH/ GHU HLQJHEUDFKWHQ

'1$ 0HQJH XQG GHU GDUDXV UHVXOWLHUHQGHQ 0HQJH DQ $PSOLILNDWHQ EHL HLQHU NRQVWDQWHQ =\NOXV]DKO1 ,Q

ZLHZHLW GHU $QVWLHJ GHU 5DWLR HLQHU OLQHDUHQ RGHU HLQHU DQGHUHQ )XQNWLRQ HQWVSULFKW/ NRQQWH LQ GLHVHP

5DKPHQ QLFKW JH]HLJW ZHUGHQ1
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$EE1 53 =0764BH4 = *L6DB([14 +,,, &RDPSOLILNDWLRQ MHZHLOV GHU JOHLFKHQ '1$ EHL 9 YHUVFKLHGH0
QHQ .RQ]HQWUDWLRQHQ> GLH 5DWLR VWHLJW EHL ]XQHKPHQGHU '1$ .RQ]HQWUDWLRQ DQ1

$XV GLHVHP IROJHUWH GLH )UDJH/ RE HV P|JOLFK ZlUH/ XQDEKlQJLJ YRQ GHU HLQJHEUDFKWHQ '1$/ HLQHQ

=XVDPPHQKDQJ ]ZLVFKHQ '1$ .RQ]HQWUDWLRQ XQG 5DWLR ]X ILQGHQ1:lUH GLHVHV GHU )DOO/ GDQQ N|QQWH

PDQ EHL .HQQWQLV GLHVHV $QVWLHJVIDNWRU MHGH '1$ DXI HLQH 6WDQGDUGNRQ]HQWUDWLRQ KRFKUHFKQHQ / XP

GDQQ GLHVH '1$ PLW MHGHU DQGHUHQ YHUJOHLFKHQ ]X N|QQHQ1 =ZHFNV GHVVHQ ZDU HV HUIRUGHUOLFK/ .RQ]HQ0

WUDWLRQ JHJHQ 5DWLR YRQ P|JOLFKVW YLHOHQ YHUVFKLHGHQHQ QRUPDOHQ '1$*V LQ HLQHP *UDSKHQ JHJHQHLQ0

DQGHU DXI]XWUDJHQ + $EE1 54 ,1

9HUJOHLFK '1$ .RQ]HQWUDWLRQHQ ]X UHVXOWLHUHQGHQ 5DWLRQHV
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'1$ .RQ]HQWUDWLRQ LQ QJ SUR 63 �O 3&5 $QVDW]
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$EE1 54 = 'DUVWHOOXQJ GHU (UJHEQLVVH GHU &RDPSOLILNDWLRQ 0764BH4 = *L6DB([14 +,,,> DXI GHU ;0
$FKVH VLQG GLH HLQJHEUDFKWHQ '1$ .RQ]HQWUDWLRQHQ/ DXI GHU <0$FKVH GLH UHVXOWLHUHQGHQ 5DWLR0
QHV DXIJHWUDJHQ> GDEHL ZXUGHQ 55 YHUVFKLHGHQH '1$*V EHL LQVJ1 8; XQWHUVFKLHGOLFKHQ .RQ]HQWUD0
WLRQHQ DQDO\VLHUW> GLH 7UHQGOLQLH DOOHU (UJHEQLVVH ]HLJW HLQHQ VFKZDFK DQVWHLJHQGHQ 9HUODXI/ NHL0
QHVIDOOV MHGRFK HLQHQ $QVWLHJ YRQ GHU *U|�H GHU LQ $EE1 53 GDUJHVWHOOWHQ 7UHQGOLQLHQ1
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'DV 5HVXOWDW GLHVHU $QDO\VH ZDU MHGRFK/ GD� NHLQHUOHL .RUUHODWLRQ ]ZLVFKHQ '1$ .RQ]HQWUDWLRQ XQG

5DWLR EH]�JOLFK YHUVFKLHGHQHU '1$*V ]X ILQGHQ ZDU/ GLH 7UHQGNXUYH EHVFKULHE QXU HLQHQ PLQLPDOHQ

$QVWLHJ1 2IIHQEDU JDE HV QHEHQ GHU '1$ .RQ]HQWUDWLRQ QRFK DQGHUH I�U GLH $PSOLILNDWLRQ UHOHYDQWH

)DNWRUHQ ZLH ]1%1 GLH 5HLQKHLW GHU H[WUDKLHUWHQ '1$1 (LQH ZHLWHUH 8QWHUVXFKXQJ GHU EHGLQJHQGHQ

)DNWRUHQ ZDU DQ GLHVHU 6WHOOH MHGRFK QLFKW P|JOLFK1

$XV GLHVHQ (UJHEQLVVHQ/ G1K1 $QVWLHJ GHU 5DWLR EHL ]XQHKPHQGHU '1$ .RQ]HQWUDWLRQ LQ (LQ]HOIlOOHQ/

DEHU NHLQH :LHGHUKROXQJ GLHVHV 3KlQRPHQV DQ YHUVFKLHGHQHQ '1$¶V/ ZXUGH GDQQ JHVFKORVVHQ/ GD�

EH]�JOLFK GHV 9HUJOHLFKHV XQWHUVFKLHGOLFKHU '1$¶V YRQ HLQHU .RQVWDQ] GHU 5DWLRQHV DXV]XJHKHQ ZlUH1

'XUFK GLHVHQ %HZHLV ZXUGH HV GDQQ P|JOLFK/ YHUVFKLHGHQH 3ULPlUWXPRUH XQDEKlQJLJ YRQ GHU 4XDOLWlW

GHU DXV LKQHQ H[WUDKLHUWHQ '1$ JHVLFKHUW PLWHLQDQGHU ]X YHUJOHLFKHQ1 'HQQRFK ZXUGH YHUVXFKW/ GLH

'1$ .RQ]HQWUDWLRQ LQ DOOHQ TXDQWLWDWLYHQ 3&5¶V ZHLWJHKHQGVW EHL FD1 73 QJ2�O 3&5 9ROXPHQ ]X KDO0

WHQ1

([SHULPHQWHOOH 3KRWRTXDQWLIL]LHUXQJ YRQ 3ULPlUPDWHULDO

8P ]HLJHQ ]X N|QQHQ/ GD� HLQH 3&5 &RDPSOLILNDWLRQ EHL YHUVFKLHGHQHQ 3ULPHUSDDUHQ DEHU JOHLFKHU

'1$ UHSURGX]LHUEDUH (UJHEQLVVH OLHIHUWH/ ZXUGH GDQQ '1$ DXV 43 3ULPlUWXPRUHQ XQWHUVXFKW1 'DEHL

ZDU HV I�U MHGHV 3ULPHUSDDU HUIRUGHUOLFK/ GLH LGHDOHQ .RQ]HQWUDWLRQVYHUKlOWQLVVH EHLGHU 2OLJRSDDUH ]X

HUPLWWHOQ/ GDQQ HLQH (LFKUHLKH ]X JHZLQQHQ/ DQ GHU PDQ DQVFKOLH�HQG GHQ SUR]HQWXDOHQ $QWHLO YRQ S49

SRVLWLYHQ =HOOHQ DQ GHU *HVDPWPHQJH DEOHVHQ NRQQWH1

3KRWRTXDQWLIL]LHUXQJ YRQ 0764BH5 XQG *L6D ([1 9,,,

,Q HLQHP HUVWHP 9HUVXFK ZXUGH GLHVHV 3ULQ]LS PLWWHOV HLQHU &RDPSOLILNDWLRQ YRQ 0764BH5 XQG *L6D

([1 9,,, GXUFKJHI�KUW1 'DEHL ZXUGHQ '1$ YRQ ]ZHL 4XHOOHQ YHUZHQGHW/ YRQ HLQHUVHLWV S49 GHOHWLHUWHQ

XQG DQGHUHUVHLWV S49 DPSOLIL]LHUHQGHQ =HOOHQ1 'LHVH ]ZHL YHUVFKLHGHQHQ '1$ ZXUGHQ LQ GLIIHULHUHQ0

GHQ .RQ]HQWUDWLRQHQ YHUPLVFKW XQG GDUDXI KLQ FRDPSOLIL]LHUW/ XP QDFK 'DUVWHOOXQJ DOV (UJHEQLV HLQ

*HO ]X HUKDOWHQ/ DXI GHP GLH %DQGHQLQWHQVLWlW YRQ GHP S49 ([RQ/ KLHU ([RQ 5/ SURSRUWLRQDO ]XU ]X0

QHKPHQGHQ S49 SRVLWLYHQ '1$ DQVWHLJW/ ZlKUHQG GLH %DQGHQLQWHQVLWlW GHV +RXVHNHHSLQJ *HQHV/ KLHU

*L6D ([1 9,,,/ DEIlOOW1 'DV 5HVXOWDW LVW LQ $EELOGXQJ 55 GDUJHVWHOOW1
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$EE1 55 = &RDPSOLILNDWLRQ YRQ 0764BH4 +S49 ([15, XQG *L6D ([1 9,,, EHL XQWHUVFKLHGOLFKHQ
.RQ]HQWUDWLRQHQ YRQ S49 SRVLWLYHU XQG S49 QHJDWLYHU '1$1

1DFK 3KRWRTXDQWLIL]LHUXQJ NRQQWH PDQ GDQQ GLH ,QWHQVLWlW YRQ GHQ 0764BH5 %DQGHQ GXUFK GLH YRQ

*L6D ([1 9,,, GLYLGLHUHQ/ XP HLQHQ 4XRWLHQWHQ ]X HUKDOWHQ/ ZHOFKHU XQDEKlQJLJ YRQ GHU +LQWHUJUXQ0

GDNWLYLWlW/ G1K1 YRQ GHU ORNDOHQ /HXFKWNUDIW/ LVW1 'LH 4XRWLHQWHQ E]Z1 GLH 5DWLR VWLHJHQ EH]�JOLFK LKUHV

:HUWHV SURSRUWLRQDO ]XU =XQDKPH GHU S49 SRVLWLYHQ '1$ DQ/ ZLH PDQ LQ $EELOGXQJ 56 VHKHQ NDQQ1
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$EE1 56 = 'DUVWHOOXQJ GHU 5DWLR GHU %DQGHQLQWHQVLWlW EHL &RDPSOLILNDWLRQ YRQ 0764BH5 +S49
([15, XQG *L6D ([1 9,,, EHL XQWHUVFKLHGOLFKHQ .RQ]HQWUDWLRQHQ YRQ S49 SRVLWLYHU XQG S49 QHJD0
WLYHU '1$1

:HQQ PDQ QXQ EHL LGHQWLVFKHQ 3&5 .RQGLWLRQHQ HLQH &RDPSOLILNDWLRQ YRQ 3ULPlUPDWHULDO YRUQDKP/

VR VWDQG GLH ,QWHQVLWlW GHU 0764BH50 XQG GHU *L6D ([1 9,,, %DQGHQ XQG GHUHQ 5DWLR LQ HLQHP GLUHNWHP

9HUKlOWQLV ]X GHP $QWHLO DQ S49 SRVLWLYHQ =HOOHQ LQ GHP 7XPRU1 $QJHZHQGHW DXI 43 XQWHUVFKLHGOLFKH

*OLRPH HUJDE VLFK IROJHQGHV %LOG/ GDUJHVWHOOW LQ $EELOGXQJ 571
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$EE1 57 = 'DUVWHOOXQJ HLQHU 0764BH5 = *L6D ([1 9,,, &RDPSOLILNDWLRQ DQ 43 YHUVFKLHGHQHQ 3UL0
PlUWXPRUHQ1

3KRWRTXDQWLIL]LHUWH PDQ DQVFKOLH�HQG GLH %DQGHQ XQG GLYLGLHUWH GLH :HUWH ZLH REHQ EHVFKULHEHQ

GXUFKHLQDQGHU/ VR NRQQWH PDQ GLHVHQ 4XRWLHQWHQ LQ 5HODWLRQ ]XU (LFKNXUYH DXV $EELOGXQJ 56 VWHOOHQ

XQG GDPLW GDV 9HUKlOWQLV DQ S49 SRVLWLYHQ =HOOHQ LQ MHGHP 3ULPlUWXPRU HUPLWWHOQ1 'DV JUDSKLVFKH

(UJHEQLV GHVVHQ LVW LQ $EELOGXQJ 58 GDUJHVWHOOW1
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%DQGHQ QDFK 7XPRU 1U1
$QWHLO S49 SRV1 = S49 QHJ1 =HOOIUDNWLRQ PLWWHOV GHU (LFKUHLKH DXV *657B<9
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$EE1 58 = 'DUVWHOOXQJ GHU 5DWLR YRQ 43 YHUVFKLHGHQHQ 3ULPlUWXPRUHQ EHL HLQHU 0764BH5 = *L6D
([1 9,,, &RDPSOLILNDWLRQ XQWHU .RUUHODWLRQ PLW GHU (LFKUHLKH DXV $EELOGXQJ 561
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3KRWRTXDQWLIL]LHUXQJ YRQ 0764BH5 XQG *L6D ([1 ,

%HL GHU (UVWHOOXQJ HLQHU (LFKUHLKH XQWHU 9HUZHQGXQJ GHU 3ULPHU 0764BH5 XQG *L6DB([ , ]ZHFNV &R0

DPSOLILNDWLRQ HUJDE VLFK GDV LQ $EE1 59 GDUJHVWHOOWH %LOG1 +LHU ]HLJWH VLFK GHU WKHRUHWLVFK DXFK ]X HU0

ZDUWHQGH (IIHNW/ GD� GLH ,QWHQVLWlW GHU %DQGHQ GHV +RXVHNHHSLQJ *HQHV NRQVWDQW EOLHEHQ/ ZlKUHQG GLH

S49 ([RQ 5 %DQGHQ DEKlQJLJ YRQ GHU =XQDKPH GHU S49 '1$ .RQ]HQWUDWLRQ DQVWLHJHQ1
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$EE1 59 = &RDPSOLILNDWLRQ YRQ 0764BH5 +S49 ([15, XQG *L6D ([1 , EHL XQWHUVFKLHGOLFKHQ .RQ0
]HQWUDWLRQHQ YRQ S49 SRVLWLYHU XQG S49 QHJDWLYHU '1$1

1DFK 3KRWRTXDQWLIL]LHUXQJ GLHVHV *HOHV XQG 'LYLVLRQ GHU S49 ([RQ 50 GXUFK GLH *L6D ([1, %DQGHQ

HUJDE VLFK GHU LQ $EE1 5: GDUJHVWHOOWH *UDSK1

*684B<9 ,QWHQVLWlW 0764BH5 2 *L6D ([RQ ,
O\PSKR]\WlUH0'1$ + S49 . , = 453*0'1$ + S490 ,
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$EE1 5: = 'DUVWHOOXQJ GHU 5DWLRQHV GHU %DQGHQLQWHQVLWlW EHL &RDPSOLILNDWLRQ YRQ 0764BH5 +S49
([15, XQG *L6D ([1 , EHL XQWHUVFKLHGOLFKHQ .RQ]HQWUDWLRQHQ YRQ S49 SRVLWLYHU XQG S49 QHJDWLYHU
'1$1
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%HL GHU &RDPSOLILNDWLRQ YRQ '1$ DXV GHQ 43 REHQ EHUHLWV JHQDQQWHQ 3ULPlUWXPRUHQ/ ZHOFKH LP ZHL0

WHUHQ DOV 6WDQGDUG0'1$ ]XU hEHUSU�IXQJ GHU 5HSURGX]LHUEDUNHLW GHV 3KRWRVFDQQLQJV 9HUZHQGXQJ

IDQG/ VDK PDQ DOV (UJHEQLV GDV LQ $EE1 5; JH]HLJWH %LOG EHL %HQXW]XQJ GHV 3ULPHUSDDU 0764BH5 XQG

*L6D ([1,1
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$EE1 5; = 'DUVWHOOXQJ HLQHU 0764BH5 = *L6D ([1 , &RDPSOLILNDWLRQ DQ GHQ REHQ JHQDQQWHQ 43
YHUVFKLHGHQHQ 3ULPlUWXPRUHQ1

1DFK 4XDQWLIL]LHUXQJ GHU %DQGHQLQWHQVLWlW XQG XQWHU +HUDQ]LHKXQJ GHU ]XYRU JHZRQQHQ (LFKUHLKH

NRQQWH PDQ $XVVDJHQ EH]�JOLFK GHV $QWHLOV YRQ S49 SRVLWLYHQ =HOOHQ EHL 9HUZHQGXQJ GHV 3ULPHUSDD0

UHV 0764BH5 XQG *L6D ([1,1 DQ GLHVHQ 3ULPlUWXPRUHQ PDFKHQ1 'LH 5HVXOWDWH GHU 4XDQWLIL]LHUXQJ ]HLJW

$EE1 5<1
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%DQGHQ QDFK 7XPRU 1U1
$QWHLO S49 SRV1 = S49 QHJ1 =HOOIUDNWLRQ PLWWHOV GHU (LFKUHLKH DXV *684B<9
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$EE1 5< = 'DUVWHOOXQJ GHU 5DWLR YRQ 43 YHUVFKLHGHQHQ 3ULPlUWXPRUHQ EHL HLQHU 0764BH5 = *L6D
([1 , &RDPSOLILNDWLRQ XQWHU .RUUHODWLRQ PLW GHU (LFKUHLKH DXV $EELOGXQJ 5:1
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$OV $XVUHL�HU ZDU KLHU GDV LQ /DQH 4 E]Z1 DOV 6lXOH 4 GDUJHVWHOOWH 2OLJRGHQGURJOLRP :+2 *UDG ,,, ]X

EHWUDFKWHQ/ GHQQ GLH 0764BH5 %DQGHQLQWHQVLWlW ZDU GHUPD�HQ KHOOHU DOV GLH GHU *L6D ([1, %DQGH/ GD�

GHU 4XRWLHQW ZHLW �EHU GHP (LFKUHLKHQZHUW I�U 433( SRVLWLYH S49 =HOOHQ ODJ1

3KRWRTXDQWLIL]LHUXQJ YRQ 0764BH4 XQG *L6D ([1 ,

'HV ZHLWHUHQ ZXUGH DXFK GDV 3ULPHUSDDU 0764BH4 XQG *L6D ([1, DXI HLQHU S49 '1$ 9HUG�QQXQJV0

UHLKH FRDPSOLIL]LHUW/ XP HLQH (LFKUHLKH ]X JHZLQQHQ1 $OOHUGLQJV ZDU GLH 9HUZHQGXQJ ]ZHLHU YHUVFKLH0

GHQHU 0764BH4 = *L6DB([14 .RQ]HQWUDWLRQVYHUKlOWQLVVH XQXPJlQJOLFK +V1X1,1 =XU ZHLWHUHQ 8QWHU0

VFKHLGXQJ EHLGHU 0764BH4 = *L6DB([14 &RDPSOLILNDWLRQVYDULDQWHQ ZXUGHQ GLHVH DOV , XQG DOV ,, JH0

NHQQ]HLFKQHW1 'DV DXV 9DULDQWH , GLHVHP ([SHULPHQW UHVXOWLHUHQGH %LOG LVW LQ $EE1 63 GDUJHVWHOOW1
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$EE1 63 = &RDPSOLILNDWLRQ YRQ 0764BH4 +S49 ([14, XQG *L6D ([1 4 EHL XQWHUVFKLHGOLFKHQ .RQ0
]HQWUDWLRQHQ YRQ S49 SRVLWLYHU XQG S49 QHJDWLYHU '1$1

1DFKGHP PDQ GLHVHV %LOG HLQJHVFDQQW XQG DQVFKOLH�HQG TXDQWLIL]LHUW KDWWH/ HUJDE VLFK IROJHQGH/ LQ

$EE1 64 GDUJHVWHOOWHU *UDSK DOV (LFKUHLKH GHV 3ULPHUSDDU 0764BH4 XQG *L6D ([14 + , ,1
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*698B<9 5DWLR 0764BH4 = *L6DB([14
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$EE1 64 = 'DUVWHOOXQJ GHU 5DWLR GHU %DQGHQLQWHQVLWlW EHL &RDPSOLILNDWLRQ YRQ 0764BH4 +S49
([14, XQG *L6D ([1 , + , , EHL XQWHUVFKLHGOLFKHQ .RQ]HQWUDWLRQHQ YRQ S49 SRVLWLYHU XQG S49 QHJD0
WLYHU '1$1

'D ZlKUHQG GHU ODXIHQGHQ 9HUVXFKVUHLKHQ GLH 9HUZHQGXQJ QHXHU *L6DB([14 3ULPHU HLQHV DQGHUHQ

+HUVWHOOHUV HUIRUGHUOLFK ZXUGH/ GLHVH 3ULPHU WURW] JOHLFKHU .RQ]HQWUDWLRQHQ MHGRFK HLQ VFKZlFKHUHV

$PSOLILNDWLRQVPXVWHU ]HLJWHQ/ ZDU GLH $QSDVVXQJ GHU .RQ]HQWUDWLRQHQ PLW GHU (UVWHOOXQJ HLQHU QHXHQ

(LFKUHLKH XQXPJlQJOLFK1 'HUHQ *HO VROO KLHU QLFKW GDUJHVWHOOW ZHUGHQ/ GLH 5HVXOWDWH GLHVHU (LFKUHLKH

VLQG LQ $EE1 65 ]X VHKHQ

J53;B<: XQG J53<B<: 0 5DWLR 0764BH4 = *L6DB([14
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$EE1 65 = 'DUVWHOOXQJ GHU 5DWLR DXV GHQ %DQGHQLQWHQVLWlWHQ EHL &RDPSOLILNDWLRQ 0764BH4 =
*L6DB ([1 4 + ,, , EHL XQWHUVFKLHGOLFKHQ .RQ]HQWUDWLRQHQ YRQ S49 SRVLWLYHU XQG S49 QHJDWLYHU
'1$1

8P GDQQ ZLHGHU HLQH $XVVDJH EH]�JOLFK GHV S49 6WDWXV LQ GHQ 43 3ULPlUWXPRUHQ PDFKHQ ]X N|QQHQ/

ZHOFKH DOV 6WDQGDUG0'1$ ]XU hEHUSU�IXQJ GHU 5HSURGX]LHUEDUNHLW GHV 9HUIDKUHQV GHU 3KRWRTXDQWLIL0
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]LHUXQJ YHUZHQGHW ZXUGHQ/ ZDU HLQH 0764BH4= *L6D ([14 + , , &RDPSOLILNDWLRQV 3&5 PLW LKQHQ

GXUFKJHI�KUW ZRUGHQ1 'DV DXI *HO GDUJHVWHOOWH 3URGXNW ]HLJW $EE1 661
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$EE1 66 = 'DUVWHOOXQJ HLQHU 0764BH4 = *L6D ([1 4 + , , &RDPSOLILNDWLRQ DQ GHQ REHQ JHQDQQWHQ
43 YHUVFKLHGHQHQ 3ULPlUWXPRUHQ1

1DFK 4XDQWLIL]LHUXQJ XQG $QZHQGXQJ GHU (LFKUHLKH HUJDE VLFK I�U GLH 43 7XPRUH EHL 9HUZHQGXQJ

GHV 3ULPHUSDDUHV 0764BH4 XQG *L6DB([14 + , , GHU LQ $EE1 67 GDUJHOHJWH *UDSK/ ZHOFKHU GHQ S49 6WD0

WXV LQ GLHVHU 3ULPHUNRPELQDWLRQ ]HLJW1

0764BH4 2 *L6D ([1, 5DWLR DQ 3ULPlUWXPRUHQ
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$EE1 67 = 'DUVWHOOXQJ GHU 5DWLR YRQ 43 YHUVFKLHGHQHQ 3ULPlUWXPRUHQ EHL HLQHU 0764BH5 = *L6D
([1 , + , , &RDPSOLILNDWLRQ XQWHU .RUUHODWLRQ PLW GHU (LFKUHLKH DXV $EELOGXQJ 651
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=XVDPPHQIDVVHQGHU 9HUJOHLFK

:HQQ PDQ GLH (UJHEQLVVH GHU 6 3ULPHUSDDUH/ G1K1/0764BH5 PLW *L6D ([1 9,,,/0764BH5 PLW *L6D

([14 XQG 0764BH4 PLW *L6DB([1 4 + , ,/ ZHOFKH DXI GLH JOHLFKH 3ULPlUWXPRU '1$ DQJHZHQGHW ZXUGH/

JUDSKLVFK ]XVDPPHQID�W/ VR HUKlOW PDQ GDV LQ $EE1 68 GDUJHVWHOOWH (UJHEQLV DOV 5HVXOWDW

=XVDPPHQIDVVXQJ GHU (UJHEQLVVH DQ GHQ 43 3ULPlUWXPRUHQ
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$EE1 68 = =XVDPPHQIDVVHQGH 'DUVWHOOXQJ GHV SUR]HQWXDOHQ $QWHLOV YRQ S49 SRVLWLYHQ =HOOHQ DQ
43 YHUVFKLHGHQHQ 3ULPlUWXPRUHQ EHL MHZHLOV HLQHU 0764BH5 = *L6D ([1 9,,, 0 / HLQHU 0764BH5 =
*L6D ([1 , XQG HLQHU 0764BH4 = *L6DB([14 + , , &RDPSOLILNDWLRQ1

:LH PDQ DQKDQG GHU $EE1 68 HUNHQQW/ VR IDQGHQ VLFK EHL HLQHU 6FKZDQNXQJVEUHLWH YRQ .0 63( LQ 8

YRQ 43 )lOOHQ EHL DOOHQ 6 3ULPHUSDDUHQ LGHQWLVFKH (UJHEQLVVH1 ,Q GHQ DQGHUHQ 8 )lOOHQ ODJHQ 5 GHU 6

3ULPHUSDDUH MHZHLOV EHL JOHLFKHQ 5HVXOWDWHQ/ QXU HLQ 3ULPHUSDDU VFKR� DXV GHU 5HLKH1 8P DXVVFKOLH�0

OLFK $XVVDJHQ EH]�JOLFK GHU )UDJH ]X PDFKHQ/ RE GLHVHU 7XPRU S49 QHJDWLYH =HOOHQ EHVLW]W/ ZDU HV

QLFKW HUIRUGHUOLFK/ H[DNWH SUR]HQWXDOH 9HUKlOWQLVVH ]X YHUJOHLFKHQ/ VRQGHUQ QXU JUREH 7HQGHQ]HQ DOV

$QKDOW ]X QHKPHQ1 %HL HLQHU *UHQ]H YRQ 93( S49 SRVLWLYHQ =HOOHQ DOV 6FKZHOOHQZHUW/ XP IROJHUQ ]X

N|QQHQ/ RE GHU 3ULPlUWXPRU 0764 GHOHWLHUW LVW RGHU RE QLFKW/ XQG XQWHU 0LWWHOXQJ GHU 5HVXOWDWH GHU 6

3ULPHUSDDUH EHNDP PDQ DOV (UJHEQLV/ GD� 8 GHU 43 *OLRPH HLQHQ S49 'HIHNW KDWWHQ1

'LH *UHQ]H S490SRVLWLY RGHU S490QHJDWLY DQ 3ULPlUPDWHULDO

8P HLQHQ *UHQ]ZHUW ]X HUKDOWHQ/ DQ ZHOFKHQ PDQ 3ULPlUWXPRUH VFKHLGHQ NDQQ/ RE VLH S49 GHOHWLHUW

RGHU RE VLH HLQ LQWDNWHV S49 *HQ KDEHQ/ ZXUGHQ YHUVFKLHGHQH '1$*V PLW GHP 3ULPHUSDDU 076BH4 =

*L6DB([14 + ,, , DPSOLIL]LHUW XQG PLWHLQDQGHU YHUJOLFKHQ1 'LH GDI�U QRWZHQGLJHQ 433( S49 SRVLWLYHQ

'1$*V HQWVWDPPWHQ 47 YHUVFKLHGHQHQ /\PSKR]\WHQ1 + VLHKH $EE1 69 ,
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5DWLR EHL 0764BH4 = *L6DB([14 &RDPSOLILNDWLRQ
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$EE1 69 = $PSOLILNDWLRQ YRQ 47 YHUVFKLHGHQHQ S49 SRVLWLYHQ '1$*V PLWWHOV GHV 3ULPHUSDDUHV
0764BH4 = *L6DB([14> GLH GXUFKJH]RJHQH /LQLH EHL GHU 5DWLR YRQ 31:; HQWVSULFKW GHP0LWWHOZHUW
DOOHU 5DWLRQHV1

'LH 47 XQWHUVXFKWHQ )lOOH ]HLJHQ HLQHQ 0D[LPDOZHUW YRQ 31<;9 XQG HLQHQ 0LQLPDOZHUW YRQ 317:5 EHL

HLQHU 6SDQQZHLWH YRQ 318471 'HU 0LWWHOZHUW OLHJW GDEHL EHL 31:;5/ GLH 9DULDQ] EHL 3137< XQG GLH 6WDQ0

GDUGDEZHLFKXQJ EHL 315541:HQQ PDQ GHQ NOHLQVWHQ :HUW I�U 433( S49 SRVLWLYH '1$ DOV *UHQ]ZHUW

DQQDKP/ GDQQ Z�UGH QDFK GLHVHP .RQ]HSW GLHVHU EHL HLQHU 5DWLR YRQ 317:5 LQ GHU NRUUHVSRQGLHUHQGHQ

(LFKUHLKH + $EE1 65 , EHL 63( OLHJHQ1

(UJHEQLVVH GHU *HQ6FDQ 4XDQWLIL]LHUXQJ DQ 3ULPlUWXPRUHQ

'LH 2SWLPLHUXQJVYHUVXFKH

8P ]X ]HLJHQ/ GD� VRZRKO GLH 3KRWR0 DOV DXFK GLH *HQ6FDQTXDQWLIL]LHUXQJ YHUJOHLFKEDUH 5HVXOWDWH

XQWHU LGHQWLVFKHQ 9RUDXVVHW]XQJHQ OLHIHUWH/ ZXUGH GLH 3URGXNWH HLQHU 0764BH5 = *L6D ([RQ , &R0

DPSOLILNDWLRQV 0 3&5 EHL GLIIHULHUHQGHQ .RQ]HQWUDWLRQHQ S49 SRVLWLYHU XQG QHJDWLYHU '1$ ]ZHFNV

(UVWHOOXQJ HLQHU (LFKUHLKH VRZRKO PLWWHOV HLQHU 3KRWR0 DOV DXFK GXUFK HLQH *HQ6FDQTXDQWLIL]LHUXQJ

DXVJHZHUWHW1 (LQ 7HLO GHU 5HVXOWDWH GHV *HQ6FDQV VLQG LQ $EELOGXQJ 6:/ GLH (UJHEQLVVH GHV 9HUJOHL0

FKHV VLQG LQ $EE1 6; GDUJHVWHOOW1
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9 % S49 . = S49 0  433=3

8 % S49 . = S49 0  <8=8

7 % S49 . = S49 0  <8=8

6 % S49 . = S49 0  <8=8

5 % S49 . = S49 0  <8=8

47 % S49 . = S49 0  <8=8

46 % S49 . = S49 0  <8=8

$EE1 6: = 'DUVWHOOXQJ GHU *HQ6FDQ (UJHEQLVVH YRQ HLQHP 7HLO GHU 9HUG�QQXQJVUHLKH> GHU OLQNH
3HDN HQWVSULFKW GHU 6LJQDOLQWHQVLWlW GHU 3URGXNWH GHV 0764BH5 3ULPHUSDDUHV EHL 6;7 %S/ GHU
UHFKWH GHU GHV *L6D ([RQ , 3DDUHV EHL 5<5 %S1
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$EE1 6; = 1HEHQHLQDQGHUVWHOOXQJ GHU 5HVXOWDWH HLQHU 3KRWRTXDQWLIL]LHUXQJ + OL1 6lXOHQ/ GXUFKJH0
]RJHQH 7UHQGOLQLH , XQG HLQHU *HQ6FDQTXDQWLIL]LHUXQJ + UH1 6lXOHQ/ JHVWULFKHOWH 7UHQGOLQLH , ED0
VLHUHQG DXI HLQHU (LFKUHLKH DXV S49 SRVLWLYHU XQG S49 QHJDWLYHU '1$1
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'LH (UJHEQLVVH EHLGHU 9HUIDKUHQ ODJHQ EHL GHQ LQ $EE1 6; GDUJHVWHOOWHQ 9HUVXFKHQ QDKH EHLHLQDQGHU1

8P GLHVH 5HVXOWDWH ]X UHSURGX]LHUHQ/ ZXUGH DQVFKOLH�HQG HLQH 0764BH5 = *L6D ([RQ , &RDPSOLILNDWL0

RQV 0 3&5 YRQ GHQ REHQ EHUHLWV HUZlKQWHQ 6WDQGDUG03ULPlUWXPRUHQ DXVJHI�KUW XQG GDQQ PLW EHLGHQ

4XDQWLIL]LHUXQJVPHWKRGHQ DXVJHZHUWHW + VLHKH $EE1 73 ,1 (LQ 7HLO GHU *HQ6FDQ (UJHEQLVVH ]HLJW $E0

ELOGXQJ 6<1

2OLJR ,,,

2OLJR

2OLJR

*%0

0LVFKJOLRP ,,,

*%0 5H]LGLY

$EE1 6< = 'DUVWHOOXQJ GHU *HQ6FDQ (UJHEQLVVH YRQ HLQHP 7HLO GHU 3ULPlUWXPRUH> GHU OLQNH 3HDN
HQWVSULFKW GHU 6LJQDOLQWHQVLWlW GHU 3URGXNWH GHV 0764BH5 3ULPHUSDDUHV EHL 6;7 %S/ GHU UHFKWH
GHU GHV *L6D ([RQ , 3DDUHV EHL 5<5 %S1
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9HUJOHLFK 3KRWRVFDQ PLW *HQHVFDQ
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$EE1 73 = 1HEHQHLQDQGHUVWHOOXQJ GHU 5HVXOWDWH HLQHU 3KRWRTXDQWLIL]LHUXQJ + OL1 6lXOHQ , XQG HLQHU
*HQ6FDQTXDQWLIL]LHUXQJ + UH1 6lXOHQ , EDVLHUHQG DXI HLQHU 0764BH5 = *L6D ([RQ , 3&5 PLWWHOV
GHU 43 6WDQGDUG03ULPlUWXPRUH1

$XFK GHU 5HSURGXNWLRQVYHUVXFK ]HLJWH/ GD� EHLGH 9HUIDKUHQ YHUJOHLFKEDUH 5HVXOWDWH HUEUDFKWHQ1 ,Q QXU

]ZHL YRQ 43 )lOOHQ + 2OLJRGHQGURJOLRP ,,, 6lXOHQJUXSSH 4 XQG 2OLJRGHQGURJOLRP 6lXOHQJUXSSH 6 ,

NDP HV ]X $EZHLFKXQJHQ YRQ PHKU DOV 4261 $XV GLHVHQ (UJHEQLVVHQ NRQQWH JHIROJHUW ZHUGHQ/ GD� EHL0

GH 0HWKRGHQ QHEHQHLQDQGHU EHVWHKHQ NRQQWHQ/ ZHQQJOHLFK GLH )HKOHUKDIWLJNHLW GHU 3KRWRTXDQWLIL]LH0

UXQJ HLQH JU|�HUH ZDU1

3KRWRTXDQWLWDWLYH 5HVXOWDWH DQ 3ULPlUWXPRUHQ

'HU S49 6WDWXV YRQ *OLRPHQ

1HEHQ GHQ EHUHLWV REHQ GDUJHVWHOOWHQ (UJHEQLVVHQ EH]�JOLFK GHV S49 6WDWXV YRQ SULPlUHQ *OLRPHQ HU0

JDE VLFK DXV GHQ 8QWHUVXFKXQJHQ YRQ LQVJ1 7: GLHVHU 7XPRUH GLH LQ 7DEHOOH 9 GDUJHVWHOOWHQ 5HVXOWDWH1

9RQ GHQ 7: *OLRPHQ ZDUHQ 7:+2 *UDG ,/ 47 *UDG ,,/ < *UDG ,,, XQG 49 *UDG ,91 ,Q 7 )lOOHQ ODJ NHL0

QH (LQWHLOXQJ YRU1

%HL GHU LQ GLHVHU 7DEHOOH DQJHJHEHQHQ 'LIIHUHQ]LHUXQJ LQ S49 SRVLWLYH XQG QHJDWLYH *OLRPH ZXUGHQ GLH

]ZHL LQ GHU 'LVNXVVLRQ HUOlXWHUWHQ 0HWKRGHQ ]XU )LQGXQJ HLQHV 6FKZHOOHQZHUWHV DQJHZDQGW1 'LH HU0

VWHQ 43 )lOOH ZXUGHQ ]X HLQHP =HLWSXQNW XQWHUVXFKW/ DOV QRFK GHU 6FKZHOOHQZHUW EHVWLPPW ZXUGH/ LQ0

GHP YRQ GHP 433(:HUW GHU (LFKUHLKH GLH 6WDQGDUGDEZHLFKXQJ VXEWUDKLHUW ZXUGH1 'DEHL ODJ GLHVHU

GLIIHUHQ]LHUHQGH 6FKZHOOHQZHUW EHL 93(1 ,P VSlWHUHQ 9HUODXI GHU 6WXGLH ZXUGH GDQQ GLH ]ZHLWH 0H0

WKRGLN HWDEOLHUW1 /HLGHU VWDQGHQ ]X GLHVHP =HLWSXQNW QXU QRFK 3ULPHU HLQHU DQGHUHQ +HUVWHOOXQJVILUPD

]XU 9HUI�JXQJ/ ZHOFKH DQGHUH $IILQLWlWVPXVWHU DXIZLHVHQ XQG VRPLW QLFKW DXI GLH HUVWHQ 43 (UJHEQLVVH

DQZHQGEDU ZDUHQ1



08<0

1U1 'LDJQRVH *UDG 6H[ $OWHU 3&5 5DWLR

S49

$QWHLO

LQ (

S49

6WDWXV

4 2OLJRGHQGURJOLRP ,,, ) 63 ♣♦♥♠ - ;8 .
5 2OLJRGHQGURJOLRP ,,, 0 98 ♣♦♥♠ - 43 0
6 2OLJRGHQGURJOLRP ,,, 0 :; ♣♦♥♠ - ;8 .
7 *OLREODVWRP ,9 0 63 ♣♦♥♠ - 48 0
8 0LVFKJOLRP ,,, 0 45 ♣♦♥♠ - ;8 .
9 *OLREODVWRP ,9 5H]LGLY 0 84 ♣♦♥♠ - 83 0
: *OLREODVWRP 5H]LGLY YRQ 5 0 98 ♣♦♥♠ - 48 0
; 0LVFKJOLRP ,,, 5H]LGLY 0 8; ♣♦♥♠ - 93 0
< *OLREODVWRP ,9 ) 79 ♣♦♥♠ - ;8 .
43 $VWUR]\WRP , SLOR]\WLVFK 0 7; ♣♦♥♠ - ;3 .
87 2OLJRGHQGURJOLRP ,,, 5H]LGLY ) 63 ♥+,,, 3/847 68 .
88 2OLJRGHQGURJOLRP ,,, ) :3 ♥+,,, 3/733 43 0
89 2OLJRGHQGURJOLRP , 0 94 ♥+,,, 3/597 3 0
8: 2OLJRGHQGURJOLRP ,, 5H]LGLY 0 68 ♥+,,, 3/885 68 .
99 0LVFKJOLRP ,, 0 66 ♥+,,, 3/767 43 0
9: *OLREODVWRP ,9 ) 43 ♥+,,, 3/7:< 63 0
:3 $VWUR]\WRP , SLOR]\WLVFK 0 7 ♥+,,, 3/754 43 0
:7 *OLREODVWRP ,9 0 6: ♥+,,, 3/763 43 .
:9 2OLJRGHQGURJOLRP ,,, ) 73 ♥+,,, 3/79< 63 0
433 2OLJRGHQGURJOLRP ,,, 0 83 ♥+,,, 3/474 3 0
437 2OLJRGHQGURJOLRP ,, ) 86 ♥+,,, 3/579 3 0
438 *OLREODVWRP ,9 5H]LGLY 0 6: ♥+,,, 3/758 43 0
439 *OLREODVWRP ,9 5H]LGLY ) 86 ♥+,,, 3/6:4 8 0
43< 0LVFKJOLRP ,, ) :8 ♥+,,, 3/98< 83 .
443 2OLJRGHQGURJOLRP ,, 0 75 ♥+,,, 3/774 43 0
44< $VWUR]\WRP ,, 5H]LGLY 0 54 ♥+,,, 3/668 8 0
453 2OLJRGHQGURJOLRP ,, 5H]LGLY ) 5: ♥+,,, 3/:4; :3 .
454 2OLJRGHQGURJOLRP ,, ) 86 ♥+,,, 3/8;< 73 .
459 2OLJRGHQGURJOLRP ,, ) 89 ♥+,,, 3/93< 78 .
463 *OLREODVWRP ,9 0 6: ♥+,,, 3/955 83 .
464 $VWUR]\WRP 5H]LGLY 0 88 ♥+,,, 3/98< 88 .
469 *OLREODVWRP ,9 0 7< ♥+,,, 3/785 48 0
*9 *DQJOLRJOLRP , 0 43 ♥+,,, 3/:55 98 .
*: 2OLJRGHQGURJOLRP ,9 0 78 ♥+,,, 3/489 3 0
J; *OLREODVWRP ,9 0 95 ♥+,,, 3/;6< ;3 .
J47 2OLJRGHQGURJOLRP ,, 0 69 ♥+,,, 3/94: 83 .
J48 *OLREODVWRP ,9 5H]LGLY 0 8< ♥+,,, 3/637 8 0
J4; 2OLJRGHQGURJOLRP ,, ) 6< ♥+,,, 3/7<6 68 .
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J54 2OLJRGHQGURJOLRP ,, ) 45 ♥+,,, 3/;6; <3 .
J55 2OLJRGHQGURJOLRP ,, ) 8< ♥+,,, 3/874 68 .
J56 *OLREODVWRP ,9 5H]LGLY 0 8; ♥+,,, 3/5:9 3 0
J5: *OLREODVWRP ,9 5H]LGLY 0 8; ♥+,,, 3/739 43 0
J5< 0LVFKJOLRP ,, ) 87 ♥+,,, 3/957 83 .
J66 0LVFKJOLRP ,, ) 7< ♥+,,, 3/:3; 98 .
J67 *OLREODVWRP ,9 0 68 ♥+,,, 3/784 63 0
J68 $VWUR]\WRP , ) 86 ♥+,,, 3/<67 433 .
J6: $VWUR]\WRP ,, ) 75 ♥+,,, 3/:67 :3 .

7DEHOOH 9 = 8QWHUVXFKWH 3ULPlUWXPRUH YRQ *OLRPHQ> GLH 1U1 4 ELV 43 ZXUGHQ EHUHLWV GHWDLOOLHUW
REHQ EHVSURFKHQ> LQ GHU 6SDOWH %3&5% EHGHXWHQ GLH $EN�U]XQJHQ ♣♣♣♣ 0 3ULPHUSDDU 0764BH5 =
*L6D ([RQ 9,,,> ♦♦♦♦ 0 3ULPHUSDDU 0764BH5 = *L6D ([RQ ,> ♥♥♥♥ 0 3ULPHUSDDU 0764BH4 = *L6D ([RQ
,> ♥♥♥♥+,,, 0 3ULPHUSDDU 0764BH4 = *L6D ([RQ , LQ GHU $PSOLILNDWLRQVYDULDQWH ,,> ♠♠♠♠ 0 *HQ6FDQ0
TXDQWLIL]LHUXQJ YRQ GHP 3ULPHUSDDU 0764BH5 = *L6D ([RQ ,> LQ GHU 6SDOWH Ä5DWLR³ EHGHXWHW GLH
$EN�U]XQJ - 0 YHUVFKLHGHQH :HUWH SUR 7XPRU/ GD 7 YHUVFKLHGHQH 3ULPHUSDDUH DQJHZHQGHW ZXU0
GHQ XQG DXV GLHVHQ 0LWWHOZHUWH JHELOGHW ZXUGHQ> (LQWHLOXQJ S49 . 2 0 VLHKH 7H[W1

'HU S49 6WDWXV YRQ 0HQLJHRPHQ

(EHQVR ZXUGH GHU S49 6WDWXV DQ 690HQLJHRPHQ/ DQ 60HQLQJRVDUNRPHQ XQG DQ HLQHP +lPDQJLR0

]\WRP XQWHUVXFKW1 'LH 5HVXOWDWH GLHVHU $QDO\VHQ ILQGHQ VLFK LQ 7DEHOOH : GDUJHVWHOOW1

1U1 'LDJQRVH *UDG 6H[ $OWHU 5DWLR
S49 $QWHLO

LQ(

S49

6WDWXV

5 0HQLQJHRP , 0 83 3/98 88 .
9 0HQLQJHRP ,, 0 73 3/8< 73 .
< 0HQLQJRVDUNRP ,9/ 5H]LGLY : 5; 4/33 433 .
45 )LEULO10HQLQJHRP , : 8< 3/;4 ;3 .
47 0HQLQJHRP ,, : 93 3/7: 63 0
49 0HQLQJHRP ,, : :8 3/77 53 0
4: 0DOLJQHV 0HQLQJHRP ,,, : :3 3/844 68 .
53 $QJLR10HQLQJHRP ,, : 95 3/97 88 .
55 0HQLQJHRP , : 58 3/87 68 .
58 0HQLQJHRP ,,, 0 <6 3/88 68 .
59 0HQLQJHRP ,, : 94 3/:8 :8 .
63 0HQLQJHRP , : :; 3/<: 433 .
65 0HQLQJHRP ,,, 0 5; 3/88 68 .
85 0HQLQJHRP , : 84 3/37 3 0
8704 0HQLQJHRP , : 55 4/49 433 .
8705 )LEU|VHV 0HQLQJHRP ,, 0 7: 4/36 433 .
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8: 0HQLQJHRP , : 5: 4/3< 433 .
:8 0HQLQJHRP , : :; 3/<3 433 .
:; 0HQLQJHRP , : 64 4/38 433 .
;5 0HQLQJHRP ,, 0 87 3/;8 <3 .
<8 0HQLQJHRP ,,, : 69 3/;6 ;8 .
<: 0HQLQJHRP , : :4 3/33 3 0
493 +lPDQJLRSHUL]\WRP ,,, 0 66 3/<7 433 .
V4 0HQLQJHRP ,, ) 85 3/83 68 .
V5 0HQLQJHRP ,, ) 93 3/;8 <3 .
V6 0HQLQJHRP ,, 0 97 3/:; ;3 .
V7 0HQLQJHRP ,,, ) <7 3/85 68 .
V9 0HQLQJHRP , 0 7: 3/83 68 .
V; 0HQLQJHRP ,, ) 8; 3/65 8 0
V< 0HQLQJHRP ,, ) :4 3/95 88 .
V43 0HQLQJHRP ,, ) 6: 3/:5 98 .
V44 0HQLQJHRP , ) :4 3/:7 :3 .
V47 0HQLQJHRP , 0 89 3/8: 73 .
V48 0HQLQJHRP , ) 8: 3/8; 73 .
V49 0HQLQJHRP ,, ) 86 3/74 63 0
V4: 0HQLQJHRP ,, ) 66 3/;6 ;8 .
V56 0HQLQJHRP , ) 55 3/87 68 .
V57 0HQLQJHRP , ) 6 3/83 63 .

J5 0HQLQJRVDUNRP ,9 ) 5< 3/<45 433 .
J4< 0HQLQJRVDUNRP ,9 ) 8< 3/965 83 .

7DEHOOH : = 'HU S49 6WDWXV YRQ 690HQLJHRPHQ/ 60HQLQJRVDUNRPHQ XQG 4 +lPDQJLRSHUL]\WRP>
=XU $QDO\VH ZXUGH GDV 3ULPHUSDDU 0764BH4 = *L6D ([RQ , + ,, , YHUZHQGHW/ HV JDOW GLH (LFKUHL0
KH DXV $EE1 65/ GHU 6FKZHOOHQZHUW S49 . 2 S49 ± ODJ EHL 3/7:/ G1K1 EHL 63(1

9RQ GHQ XQWHUVXFKWHQ 690HQLJHRPHQ HUZLHVHQ VLFK EHL HLQHP 6FKZHOOHQZHUW YRQ 3/7: 9 DOV S49 GHOH0

WLHUW + 4:( ,/ GLH UHVWOLFKHQ 5; + ;6( , VWHOOWHQ VLFK LQ LKUHP S49 6WDWXV DOV QRUPDO KHUDXV1 9RQ GHQ 9

S49 GHOHWLHUWHQ 0HQLJHRPHQ ZXUGHQ 7 DOV *UDG ,, XQG 5 DOV *UDG , KLVWRSDWKRORJLVFK NODVVLIL]LHUW1 $OOH

8 *UDG ,,, 0HQLJHRPH ]HLJWHQ HLQHQ S49 SRVLWLYHQ %HIXQG/ HEHQVR GLH 60HQLQJRVDUNRPH *UDG ,9 XQG

GDV +lPDQJLR]\WRP *UDG ,,,1
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S49 ([RQ 4 EHL 673 %S %S
*L6DB([RQ 4 EHL 5<5 %S %S

$EE1 74 = 'LH 90HQLJHRPH/ ZHOFKH HLQHQ QHJDWLYHQ S49 6WDWXV DXIZLHVHQ> PDQ VLHKW MHZHLOV HLQH
LQWHQVLYH *L6DB([14 %DQGH XQG HYHQWXHOO HLQH VHKU VFKZDFKH 0764BH4 %DQGH> DOV 9HUJOHLFK GLH
QLFKW WUDQVIRUPLHUWH '1$ GHV ΩΩΩΩ 0 /\PSKR]\WHQ PLW EHLGHQ %DQGH> GLH EHLGHQ %DQGHQ OLHJHQ LQ
GHQ : GDUJHVWHOOWHQ /DQHV QLFKW QHEHQHLQDQGHU/ GD HV VLFK XP YHUVFKLHGHQH *HOH KDQGHOWH/ DXV
ZHOFKHQ GLHVH $EELOGXQJ ]XVDPPHQ JHVHW]W ZXUGH1

(UJHEQLVVH GHV 3KRWRVFDQV DQ 3ULPlUWXPRUHQ GHU =HOOLQLHQ

=XU *HZLQQXQJ YRQ '1$ DXV GHQ 3ULPlUWXPRUHQ GHU HWDEOLHUWHQ =HOOLQLHQ ZDU HV HUIRUGHUOLFK/ 3DUDI0

ILQVFKQLWWH DXV GHU $EWHLOXQJ I�U 1HXURSDWKRORJLH GHV 8.( KHUDQ]X]LHKHQ/ GD GLH ]X GLHVHP =HLWSXQNW

QRFK YRUKDQGHQHQ 0HQJHQ DQ HLQJHIURUHQHQ 3ULPlUPDWHULDO I�U GLHVH 8QWHUVXFKXQJHQ QLFKW PHKU DXV0

UHLFKHQG ZDUHQ1

'D GLH '1$ 4XDOLWlW PDVVLY XQWHU GHU (LQEHWWXQJ LQ 3DUDIILQ XQG XQWHU GHU /DJHUXQJ EHL 5DXPWHPSH0

UDWXU YRQ WHLOV �EHU 43 -DKUH JHOLWWHQ KDWWH/ JHODQJ HV EHL GHU REHQ EHVFKULHEHQHQ '1$ ([WUDNWLRQVPH0

WKRGH DXV 3DUDIILQVFKQLWWHQ QXU/ FD1 433 ELV 483 %S ODQJH '1$ )UDJPHQWH ]X HUKDOWHQ1 6R ZDU HV HU0

IRUGHUOLFK/ HLQHQ QHXHQ 3ULPHU I�U GHQ LQWHUQHQ 6WDQGDUG ]X NRQVWUXLHUHQ/ ZHOFKHU LQQHUKDOE GHU *U|�H

GLHVHU )UDJPHQWH ODJ1 'LHVHU QHXH 3ULPHU NRQQWH GDV *03URWHLQ *L6D ([RQ , DPSOLIL]LHUHQ XQG VHLQH

3URGXNWOlQJH EHWUXJ 447 %S1 =XU $PSOLILNDWLRQ YRQ S49 ZXUGH GHU 3ULPHU I�U S49 ([RQ ,,, KHUDQJH0

]RJHQ/ ZHOFKHU HLQ <6 %S ODQJHV 3URGXNW OLHIHUWH1

(QWVSUHFKHQG GHU EHUHLWV REHQ EHVFKULHEHQHQ 0HWKRGLN ZXUGH ]XQlFKVW DOV HUVWHV HUQHXW HLQH (LFKUHLKH

HUPLWWHOW/ LQGHP S49 SRVLWLYH XQG S49 QHJDWLYH '1$ LQ XQWHUVFKLHGOLFKHQ .RQ]HQWUDWLRQHQ YHUPLVFKW

XQG GDQQ PLW GHQ QHXHQ 3ULPHUSDDUHQ DPSOLIL]LHUW ZXUGH1 'DV 5HVXOWDW LVW LQ $EE1 75/ GLH JUDSKLVFKH

$XVZHUWXQJ LQ $EE1 76 GDUJHVWHOOW1
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$EE1 75 = 5HVXOWDW GHU *L6D ([RQ , 65 =0764BH6 &RDPSOLILNDWLRQ ]XU *HZLQQXQJ HLQHU (LFK0
UHLKH XQWHU 9HUZHQGXQJ HLQHU ]XQHKPHQGHQ .RQ]HQWUDWLRQ S49 SRVLWLYHU XQG HLQHU DEQHKPHQ0
GHQ .RQ]HQWUDWLRQ DQ S49 QHJDWLYHU '1$1

5DWLR 0764BH6 2 *L6D ([14 65
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5
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$EE1 76 = *UDSKLVFKH 'DUVWHOOXQJ GHU 5DWLR DXV GHQ %DQGHQLQWHQVLWlWHQ GHV 3ULPHUV 0764BH6
XQG *L6D ([RQ , 65 XQWHU 9HUZHQGXQJ HLQHU ]XQHKPHQGHQ .RQ]HQWUDWLRQ S49 SRVLWLYHU XQG
HLQHU DEQHKPHQGH .RQ]HQWUDWLRQ S49 QHJDWLYHU '1$1

1DFK 9HUZHQGXQJ JOHLFKHU 3&5 %HGLQJXQJHQ DQ GHQ '1$*V GHU DXV 3DUDIILQVFKQLWWHQ JHZRQQHQ 3UL0

PlUWXPRUHQ HUJDE VLFK IROJHQGHV %LOG HLQHV *HOHV + $EE1 77 ,1
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$EE1 77 = 5HVXOWDW GHU *L6D ([RQ , 65 =0764BH6 &RDPSOLILNDWLRQ DQ 3ULPlUWXPRUHQ DXV 3DUDI0
ILQVFKQLWWHQ1

8QWHU +HUDQ]LHKXQJ GHU LQ $EE1 75 GDUJHVWHOOWHQ (LFKUHLKH NRQQWH PDQ GDQQ QDFK (UUHFKQXQJ GHU 5D0

WLR GHU %DQGHQLQWHQVLWlWHQ $XVVDJHQ EH]�JOLFK GHV S49 6WDWXV YRQ 3ULPlUWXPRUHQ YRQ 44 =HOOLQLHQ

PDFKHQ + $EE1 78 ,1
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$EE1 78 = 5DWLR DXV GHQ %DQGHQLQWHQVLWlWHQ YRQ 44 3ULPlUWXPRUHQ/ DXV GHQ =HOOLQLHQ JHZRQQHQ
ZXUGHQ1

:HQQ PDQ GLH *UHQ]H ]ZLVFKHQ S49 SRVLWLYHQ XQG S49 QHJDWLYHQ 7XPRUHQ EHL HLQHP $QWHLO YRQ 93(

S49 SRVLWLYHQ =HOOHQ VHW]WH/ GDQQ HUKLHOW PDQ DOV 5HVXOWDW/ GD� 5 GHU 44 XQWHUVXFKWHQ /LQLHQ + 4;( ,

LKUHQ 6WDWXV LQQHUKDOE GHU =HOONXOWXU JHlQGHUW KDWWHQ + VLHKH 7DEHOOH ; ,1 (V KDQGHOWH VLFK GDEHL XP GLH

/LQLH 1&(0*444/ ZHOFKH VHLW 4<;;/ G1K1 VHLW < -DKUHQ/ XQG XP GLH /LQLH 1&(0*683/ GLH VHLW 4<<7/ G1K1

VHLW 6 -DKUHQ/ HWDEOLHUW ZDU1 'D EHL EHLGHQ /LQLHQ DXFK GHU S49 6WDWXV IU�KHU 3DVVDJHQ EHNDQQW ZDU +
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VLHKH 7DEHOOH 8 ,/ NDQQ PDQ IROJHUQ/ GD� GLH JHQHWLVFKH $OWHUDWLRQ EHUHLWV ]X HLQHP IU�KHQ =HLWSXQNW

HLQJHWUHWHQ VHLQ PX�/ GD VRZRKO GLH =HOOLQLH 1&(0*444 LQ 3DVVDJH 49 DOV DXFK GLH /LQLH 1&(0*683 LQ

3DVVDJH 56 S49 QHJDWLY ZDUHQ/ ,Q09LYR MHGRFK QRFK HLQHQ S49 SRVLWLYHQ 6WDWXV KDWWHQ1 $OV 3RVLWLYNRQ0

WUROOH GLHQWH GLH =HOOLQLH 1&(0*55/ ZHOFKH VRZRKO ,Q09LYR DOV DXFK DOV /LQLH S49 SRVLWLY EOLHE1

=HOOLQLH S49 6WDWXV LQ GHQ =HO0
OLQHQ

S49 6WDWXV LQ GHQ NRU0
UHVSRQGLHUHQGHQ 3UL0

PDUWXPRUHQ
1&(0*55 ⊕⊕⊕⊕ ⊕⊕⊕⊕
1&(0*77 0 0
1&(0*88 0 0
1&(0*<9 0 0
1&(0*444 0 ⊕⊕⊕⊕
1&(0*453 0 0
1&(0*454 0 0
1&(0*456 0 0
1&(0*4<8 0 0
1&(0*5:3 0 0
1&(0*683 0 ⊕⊕⊕⊕

7DEHOOH ; = 9HUJOHLFK GHV S49 6WDWXV GHU 44 XQWHUVXFKWHQ =HOOLQLHQ PLW LKUHQ NRUUHVSRQGLHUHQGHQ
3ULPlUWXPRUHQ1:HQQ PDQ DOV *UHQ]H 93( S49 SRVLWLYH =HOOHQ DQQLPPW/ GDQQ KDEHQ VLFK 5 YRQ
44 /LQLHQ LQ LKUHP 6WDWXV YHUlQGHUW1

'LVNXVVLRQ

'LH NODVVLVFKH 7XPRUWKHUDSLH

'LH 7KHUDSLH YRQ 1HRSODVPHQ EHUXKW JHJHQZlUWLJ DXI 6 6lXOHQ= DXV RSHUDWLYHU 5HVHNWLRQ/ &KHPRWKH0

UDSLH XQG %HVWUDKOXQJ1 7URW] GHXWOLFKHU 9HUEHVVHUXQJHQ GHU 2SHUDWLRQVWHFKQLNHQ/ GHU .RPELQDWLRQ

YHUVFKLHGHQHU =\WRVWDWLND PLWHLQDQGHU XQG GHU 2SWLPLHUXQJ YRQ %HVWUDKOXQJVSURWRNROOHQ LVW MHGRFK

NHLQH VLJQLILNDQWH 9HUEHVVHUXQJ GHU 7KHUDSLHHUJHEQLVVH PLWWHOV GLHVHU %NODVVLVFKHQ 7ULQLWlW% PHKU ]X

HUZDUWHQ1 'DEHL LVW EHL *OLREODVWRPHQ HLQH DXVUHLFKHQG UDGLNDOH FKLUXUJLVFKH 7XPRUHQWIHUQXQJ QLFKW

P|JOLFK/ GLH /HEHQVHUZDUWXQJ EHWUlJW RKQH 7KHUDSLH ZHQLJH :RFKHQ435 XQG QDFK Y|OOLJHU PDNURVNRSL0

VFKHU ([WLUSDWLRQ 9 ELV 490RQDWH436/437/ ZHQQ GHU 7XPRU GDEHL LQ HLQHP J�QVWLJHQ 2SHUDWLRQVJHELHW

OLHJW1 2KQH VROFKH 9RUDXVVHW]XQJ EHWUlJW GLH PHGLDQH hEHUOHEHQV]HLW EHL UHLQ RSHUDWLYHU 7KHUDSLH VR0

JDU QXU 7 ELV 90RQDWH4351 1DFK (QWVWHKXQJ GHV 5H]LGLYV EHWUlJW GDQQ WURW] LQWHQVLYHU 7KHUDSLH GLH

PLWWOHUH /HEHQVHUZDUWXQJ QXU QRFK 68:RFKHQ14381



0990

0LWWHOV %HVWUDKOXQJ/ ZHOFKH 5 ELV 7:RFKHQ SRVWRSHUDWLY EHJRQQHQ ZHUGHQ VROOWH/ NDQQ GLH PHGLDQH

hEHUOHEHQV]HLW DXI ; ELV 430RQDWH JHVWHLJHUW ZHUGHQ1 'LH *HVDPWGRVLV GHU 5DGLDWLR OLHJW ]ZLVFKHQ 83

XQG 93 *\/ GLH (LQ]HOGRVHQ EHL 41; ELV 5 *\2G PLW 8 )UDNWLRQHQ SUR :RFKH1 ,QWHQVLYHUH 'RVHQ YHUXUVD0

FKHQ GHXWOLFKH 6WHLJHUXQJHQ GHV 5LVLNRV UDGLRJHQHU 6FKlGHQ GHV QRUPDOHQ +LUQJHZHEHV1 6WHUHRWDNWL0

VFKH %HVWUDKOXQJHQ ELHWHQ GLH 0|JOLFKNHLW/ NOHLQH 7XPRUYROXPLQD LQ NXU]HU =HLW HLQHU KRKHQ 'RVLV

DXV]XVHW]HQ1 'LHVH 9RUDXVVHW]XQJ NOHLQHU 9ROXPLQD LVW MHGRFK EHL *OLRPHQ VHKU VHOWHQ JHJH0

EHQ439/43:/43;/43<1

(LQ JUR�HV 3UREOHP GHU &KHPRWKHUDSLH LQ GHU 1HXURRQNRORJLH LVW GLH /LTXRUJlQJLJNHLW GHU =\WRVWDWLND1

2EZRKO LQQHUKDOE YRQ *OLRPHQ GLH %OXW0+LUQ06FKUDQNH JHVW|UW LVW/ VR LVW VHOELJH GRFK LQ GHQ ZLFKWLJHQ

SHULSKHUHQ 3UROLIHUDWLRQVEHUHLFKHQ GHV 7XPRUV QRFK ZHLWJHKHQG LQWDNW1 'LHVH VFKUlQNW GLH 9HUZHQ0

GXQJ YRQ =\WRVWDWLND PDVVLY HLQ1 %HL GHU 0RQRWKHUDSLH PLW GHP 1LWURVHKDUQVWRII %&18 NRQQWHQ RE0

MHNWLYH 5HPLVVLRQVUDWHQ YRQ ELV ]X 63 ( HUUHLFKW ZHUGHQ/ EHL .RPELQDWLRQ PLW 2SHUDWLRQ XQG 5DGLDWLR

NRQQWH GLH PHGLDQH hEHUOHEHQV]HLW XP ;:RFKHQ DXVJHGHKQW ZHUGHQ4431 $OOHUGLQJV SURILWLHUHQ YRQ

HLQHU DGMXYDQWHQ &KHPRWKHUDSLH Y1D1 M�QJHUH 3DWLHQWHQ XQG 3DWLHQWHQ PLW HLQHP KRKHQ .DUQRIVNLLQ0

GH[444/445/446/447/4481 'D %&18 MHGRFK HLQH HUKHEOLFKH SXOPRQDOH 7R[L]LWlW EHVLW]W/ HPSILHKOW HV VLFK/

DQGHUH 1LWURVHKDUQVWRIIGHULYDWH ZLH $&18 RGHU &&18 ]X YHUZHQGHQ4491 7HLOZHLVH NRQQWHQ GLH 7KH0

UDSLHHUJHEQLVVH GXUFK HLQH 3RO\FKHPRWKHUDSLH YHUEHVVHUW ZHUGHQ44:1

'LH 9HUVXFKH/ PLWWHOV FKHPLVFKHU 6XEVWUDWH HLQH RVPRWLVFKH gIIQXQJ GHU %OXW0+LUQ06FKUDQNH ]X EH0

ZLUNHQ RGHU =\WRVWDWLND LQWUDDUWHULHOO ]X DSSOL]LHUHQ/ HUUHLFKWHQ ]ZDU HLQH K|KHUH 7R[L]LWlW/ MHGRFK NHL0

QHUOHL 9HUEHVVHUXQJ GHU 3URJQRVH44;/44<1

$OWHUQDWLYHQ LQ GHU 7XPRUWKHUDSLH

$XIJUXQG GLHVHU IUXVWUDQHQ 7KHUDSLHRSWLRQHQ OHLWHW VLFK GLH 1RWZHQGLJNHLW DE/ DOWHUQDWLYH 7KHUDSLH0

NRQ]HSWH ]X HUDUEHLWHQ1 'DEHL HUZHLVW HV VLFK DOV XQXPJlQJOLFK/ GLH 0HFKDQLVPHQ ]X YHUVWHKHQ/ GLH EHL

GHU )HKOUHJXODWLRQ YRQ QHRSODVWLVFKHQ =HOOHQ LQYROYLHUW VLQG1 (LQHQ ZHVHQWOLFKHQ 6FKULWW QDFK YRUQH

VWHOOWH GLH (QWGHFNXQJ YRQ UHWURYLUDOHQ 2QNRJHQHQ GDU4531:HQQJOHLFK DXFK GHU UHWURYLUDOH $VSHNW VLFK

DOV UHODWLY XQEHGHXWHQG HUZLHVHQ KDWWH/ VR JHODQJWH PDQ MHGRFK ]XU (UNHQQWQLV/ GD� HV EHVWLPPWH 3UR0

WRRQNRJHQH LP *HQRP JLEW/ ZHOFKH DXIJUXQG LKUHU GDV =HOOZDFKVWXP PRGXOLHUHQGHQ )XQNWLRQ I�U GLH

7XPRUELRORJLH YRQ HVVHQWLHOOHU %HGHXWXQJ VLQG1 'LHVH *HQH ZLHGHUXP OLH�HQ VLFK JOLHGHUQ LQ 2QNRJH0

QH/ ZHOFKH GDV =HOOZDFKVWXP VWLPXOLHUHQ XQG GLH ]XPHLVW :DFKVWXPVIDNWRUHQ RGHU GHUHQ 5H]HSWRUHQ

NRGLHUHQ + ]1%1 (*)5/ (*)/ 7*)0α/ 3'*)/ 3'*)5 ,/ XQG LQ 7XPRUVXSSUHVVRUJHQH/ GLH HLQH LQKLELH0

UHQGH :LUNXQJ KDEHQ + ]1%1 S86/ S49 ,1 'DUDXI DXIEDXHQG ZXUGHQ ,QWHUDNWLRQHQ ]ZLVFKHQ GLHVHQ HLQ0

]HOQHQ 6\VWHPHQ JHIXQGHQ/ VR NRQQWH X1D1 JH]HLJW ZHUGHQ/ GD� GDV :LOG0W\SH S86 3URWHLQ PLW GHQ 3UR0

PRWRUHQ YHUVFKLHGHQHU DQGHUHU *HQH ZLH %D[/0'05/ (*)5/ 7KURPERVSRGLQ RGHU )DV LQWHUDJLH0

UHQ454/4551 'HV ZHLWHUHQ IDQG GLH JHQHWLVFKH 6WHXHUXQJ GHU $SRSWRVH HLQ ]XQHKPHQGHV ,QWHUHVVH/ LQVEH0

VRQGHUH XQWHU GHP $VSHNW/ GD� VLFK GLH 5 ELVKHU EHNDQQWHQ $SRSWRVH06\VWHPH )DV2)DV/ XQG %D[2%FO05

JHJHQVHLWLJ UHJXOLHUHQ456 XQG GD� GLH ([SUHVVLRQ GLHVHU EHLGHQ 6\VWHPH QXU XQWHU $QZHVHQKHLW YRQ

:LOG0W\SH S86 3URWHLQ P|JOLFK LVW457/458/4591:HLWHU NRQQWH JH]HLJW ZHUGHQ/ GD� HLQH $SRSWRVH XQWHU S86
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hEHUH[SUHVVLRQ DOOHLQ QLFKW HUIROJWH/ VRQGHUQ GD� GLHVHU (IIHNW QXU XQWHU JOHLFK]HLWLJHU hEHUH[SUHVVLRQ

YRQ S86 XQG S49 P|JOLFK ZDU45:1

$OV ZHLWHUH 7KHUDSLHNRQ]HSWH ERWHQ VLFK LQLWLDO DGMXYDQWH ,PPXQWKHUDSLHQ45;/ GLH $SSOLNDWLRQ PRQR0

NORQDOHU $QWLN|USHU45< RGHU DXFK GLH 0RGXODWLRQ DXWRNULQHU :DFKVWXPVPHFKDQLVPHQ463 DQ1 -HGRFK

NRQQWH ELVKHU NHLQHV GLHVHU 7KHUDSLHYHUIDKUHQ HLQH GHXWOLFKH 9HUEHVVHUXQJ HUUHLFKHQ1:HLWHUH WKHUD0

SHXWLVFKH 0|JOLFKNHLWHQ EHVWHKHQ LQ GHU 7UDQVIHNWLRQ JHQHWLVFKHQ 0DWHULDOV1 6R JlEH HV GLH 9DULDQWH/

*HQH ]X WUDQVIL]LHUHQ/ ZHOFKH ,PPXQUHDNWLRQHQ YHUVWlUNHQ/ ZHOFKH DOV $QWLVHQVH0*HQ �EHUH[SULPLHUWH

2QNRJHQH KHPPHQ RGHU ZHOFKH HLQHQ ]\WRWR[LVFKHQ (IIHNW YHUPLWWHOQ1 /HW]WHUHV ZLUG EHUHLWV X1D1 DXFK

DQ *OLRPHQ YHUVXFKW/ LQGHP GXUFK 7UDQVIHNWLRQ GDV +HUSHV 6LPSOH[ 9LUXV 7K\PLGLQ0.LQDVH *HQ +

+690WN , LQ 7XPRU]HOOHQ HLQJHEUDFKW ZXUGH XQG GLHVHV GRUW QDFK *DQFLFORYLUDSSOLNDWLRQ HLQHQ ]\WR0

WR[LVFKHQ 0HWDEROLWHQ WUDQVNULELHUWH464/465/4661

(LQ DQGHUHU WKHUDSHXWLVFKHU $QVDW] OLHJW LQ GHP 9HUVXFK/ IHKOHQGH 6WHXHUJHQH LQ GLH 7XPRU]HOOHQ ]X0

U�FN ]X EULQJHQ XQG VRPLW GLHVH =HOOHQ LP 6LQQH HLQHU $SRSWRVH ZLHGHU NRQWUROOLHUEDU ]X PDFKHQ1 $OV

9HNWRUHQ ZXUGHQ ELVKHU LQ HLQHU 9LHO]DKO YRQ $QVlW]HQ X1D1 5HWUR0 XQG $GHQRYLUHQ YHUVXFKW/ XP LQWDN0

WH S860 E]Z1 S49 *HQH LQ =HOOLQLHQ HLQ]XEULQJHQ467/468/45:/469/46:/46;/46<1 'LH HUVWHQ NOLQLVFKHQ 9HUVXFKH LQ

)RUP YRQ UHWURYLUDOHU 7UDQVIHNWLRQ YRQ :LOG0W\SH S86 LQ *OLREODVWRPH VLQG HEHQIDOOV/ ZHQQJOHLFK DXFK

QRFK QLFKW VRQGHUOLFK HUIROJUHLFK/ DEJHVFKORVVHQ4731 $OV HLQ HIIHNWLYHUHU S86 7UDQVIHNWLRQVYHNWRU IDQG

VLFK GDV UHSOLNDWLRQVXQIlKLJH UHNRPELQDQWH $GHQRYLUXV U$G0S864741

'LH 9HUZHQGXQJ YRQ NOHLQHQ 0ROHN�OHQ/ ZHOFKH KRFKVSH]LILVFK HLQH 6LJQDONDVNDGH PRGXOLHUHQ/ N|QQ0

WH GLH ]X HUZDUWHQGHQ 6FKZLHULJNHLWHQ LPPXQRJHQHU $UW XPJHKHQ/ ZHOFKH EHL GHU $QZHQGXQJ YRQ

$QWLN|USHUQ XQG 9LUHQ HQWVWHKHQ1 ,P *HJHQVDW] ]X $QWLN|USHUQ ZLUNHQ GLHVH 6XEVWDQ]HQ LQWUD]HOOXOlU1

,Q GHU (USUREXQJ VLQG GDEHL 7\URVLQNLQDVH0,QKLELWRUHQ YRQ 3'*)0 XQG (*)05H]HSWRUHQ475/476/4771 $OV

ZHLWHUHV =LHO NRPPHQ 3URWHLQH LQ )UDJH/ ZHOFKH LQ GHU 6LJQDONDVNDGH KLQWHU GLH 5H]HSWRUHQ JHVFKDOWHW

VLQG1 6R ODVVHQ VLFK GLH UDV 0 2QNRJHQH GXUFK HLQHQ ,QKLELWRU GHU )DUQHV\OWUDQVIHUDVH KHPPHQ478/479/47:1

'HU (IIHNW GHU )DUQHV\OWUDQVIHUDVHLQKLELWRUHQ EHUXKW RIIHQEDU DEHU QLFKW QXU DXI GHU 0RGXODWLRQ GHU UDV

0 2QNRJHQH/ ZLH 6WXGLHQ DQ QLFKW0UDV PXWLHUWHQ =HOOHQ ]HLJWHQ1 2IIHQEDU NDQQ PDQ PLWWHOV GLHVHU 6XE0

VWDQ]HQ ELV ]X 53 YHUVFKLHGHQH 3URWHLQH EHHLQIOXVVHQ47;1 ,P *HJHQVDW] ]X 2QNRJHQHQ/ ZHOFKH ]XPHLVW

PXWDWLRQVEHGLQJW K\SHUDNWLY VLQG/ ]HLFKQHQ VLFK GHIHNWH 6XSSUHVVRUJHQH GXUFK HLQHQ 9HUOXVW LKUHU

VHOEVW DXV1 'D HV QXQ OHLFKWHU LVW/ HLQ �EHUDNWLYHV 3URWHLQ ]X EHHLQIOXVVHQ/ DOV HLQ QLFKW PHKU YRUKDQGH0

QHV ]X HUVHW]HQ/ ELHWHQ VLFK I�U 6XSSUHVVRUJHQH HKHU GLH REHQ EHVFKULHEHQHQ 7KHUDSLHNRQ]HSWH DQ1 'D

MHGRFK 6XSSUHVVRUJHQH ZLH S86 XQG PHKU QRFK S49 LQ VHKU YLHOHQ 7XPRUHQ GHXWOLFK |IWHU PXWLHUW VLQG

DOV 2QNRJHQH/ JLEW HV DXFK HLQ QLFKW ]X YHUQDFKOlVVLJHQGHV DQ NOHLQPROHNXODUHQ :LUNVWRIIHQ1 'DEHL LVW

GDV JHJHQZlUWLJ ZRKO DP HUJLHELJVWHQ HUVFKHLQHQGH =LHO GLH ,QKLELWLRQ GHU &'.7/ XP VR HLQ IHKOHQGHV

S49 *HQ ]X HUVHW]HQ47<1 $OOHUGLQJV JLEW HV ]1=W1 QXU )ODYRSLULGRO/ HLQHQ QLFKWVSH]LILVFKHQ &'. ,QKLEL0

WRU483/4841
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'LHVH $UEHLW VROO QXQ ]HLJHQ/ GD� 6W|UXQJHQ LQ GHP S4925E 6\VWHP QLFKW QXU HLQ $UWHIDNW YRQ =HOONXO0

WXUHQ VLQG/ VRQGHUQ EHUHLWV LQ 3ULPlUWXPRUHQ YRQ 5HOHYDQ] VLQG1 'HQQ ZHQQ GLHVHV GHU )DOO LVW/ XQG

PDQ ZHLWHUKLQ EHU�FNVLFKWLJW/ GD� 6W|UXQJHQ LQ GLHVHU 6LJQDONDVNDGH RIIHQVLFKWOLFK KlXILJHU ]X EHRE0

DFKWHQ VLQG/ DOV 'HIHNWH LP S86 6\VWHP/ GDQQ VROOWH DXFK GDV S49 *HQ XQG VHLQH DEKlQJLJHQ 5HJXODWR0

UHQ YRQ VHKU JUR�HU %HGHXWXQJ EH]�JOLFK HLQHU QRFK ]X HQWZLFNHOQGHQ *HQWKHUDSLH VHLQ1

'HU S49 6WDWXV GHU =HOOLQLHQ LP ZLVVHQVFKDIWOLFKHQ .RQWH[W

'HU S49 6WDWXV GHU =HOOLQLHQ

,P =XJH GHU 8QWHUVXFKXQJ YRQ 64 =HOOLQLHQ DXV GHP /DERU I�U +LUQWXPRUELRORJLH GHV 8.(/ ZHOFKH

DXV *OLREODVWRPHQ JHZRQQHQ ZXUGHQ/ IDQGHQ VLFK LQ 94( GHU )lOOH/ G1K1 EHL 4< /LQLHQ/ 'HOHWLRQHQ GHV

S49 *HQHV1 'DV ([RQ 4 ZDU LQ 4; )lOOHQ/ G1K1 ]X 88(/ GDV ([RQ 5 LQ4; )lOOHQ/ G1K1 ]X 8;(/ XQG GDV

([RQ 6 LQ ZLHGHU 4: GHU 64 )lOOH/ G1K1 ]X 88(/ YHUORUHQ JHJDQJHQ1 5; GHU 64 =HOOLQLHQ/ G1K1 <3( GHU

)lOOH/ ]HLJWHQ VLFK LQ LKUHP S49 6WDWXV KRPRJHQ/ HQWZHGHU DOOH 6 ([RQV ZDUHQ YRUKDQGHQ RGHU GHOH0

WLHUW1 %HL GHQ 6 DQGHUHQ /LQLHQ/ GLH VLFK QLFKW GHUJOHLFKHQ YHUKLHOWHQ/ KDQGHOWH HV VLFK XP GLH =HOOLQLH

1&(0*5;/ EHL ZHOFKHU QXU ([RQ 4/ XP GLH /LQLH 1&(0*;7/ EHL GHU ([RQ 4 XQG 6 XQG XP GLH /LQLH

1&(0*457/ EHL GHU QXU ([RQ 5 XQG 6 QDFKZHLVEDU ZDUHQ1 'LHVHV 5HVXOWDW YRQ 94( S49 GHOHWLHUWHQ

=HOOLQLHQ OLHJW QLHGULJHU DOV DOOH IUHPGHQ (UJHEQLVVHQ + VLHKH 7DEHOOH < ,1:HQQ PDQ MHGRFK EHU�FNVLFK0

WLJW/ GD� 9 YRQ GHQ 43 8QWHUVXFKXQJHQ QXU HLQ Q  8 ELV ; YRUZLHVHQ XQG JHUDGH GLHVH $UEHLWHQ 'HOHWL0

RQVUDWHQ YRQ ELV ]X 433( ]HLJWHQ/ GLH DQGHUHQ 7 8QWHUVXFKXQJHQ KLQJHJHQ )DOO]DKOHQ YRQ 49 ELV 68

YRUZLHVHQ XQG GDEHL QXU QRFK S49 'HIHNWH LP %HUHLFK YRQ 9: ELV :8 ( HUUHLFKWHQ/ GDQQ HUVFKHLQHQ GLH

HLJHQHQ 5HVXOWDWH GRFK SODXVLEHO1 $XVVDJHQ EH]�JOLFK GHU 3DVVDJH]DKO GHU YHUZHQGHWHQ =HOOLQLHQ OLH0

IHUWHQ NHLQH GHU $UEHLWHQ/ ZHOFKH VLFK PLW S49 'HIHNWHQ DQ *OLRPOLQLHQ DXVHLQDQGHU VHW]WHQ1 'D GLH

KLHU YRUOLHJHQGH $UEHLW MHGRFK ]HLJW/ GD� LQ 5 YRQ 44 )lOOHQ + 4;( , VLFK GHU S49 6WDWXV YRP 3ULPlU0

WXPRU ]XU =HOOLQLH GRFK DUWLIL]LHOO lQGHUW/ HV DEHU QLFKW EHNDQQW LVW/ ZLH DOW GLH YRQ GHQ DQGHUHQ $XWRUHQ

YHUZHQGHWHQ /LQLHQ ZDUHQ/ G�UIWH HLQH 6FKZDQNXQJVEUHLWH YRQ FD1 4;( EH]�JOLFK GHU GXUFKVFKQLWWOL0

FKHQ S49 'HOHWLRQVUDWH DQ *OLRPOLQLHQ ]X EHU�FNVLFKWLJHQ VHLQ1

$XWRU
=DKO GHU 'HOH0

WLRQHQ

=DKO GHU 'HOH0

WLRQHQ LQ(

=DKO GHU /LQLHQ

LQVJ1

6FUHHQLQJ 0H0

WKRGH

+DPD485 7 ;3 8 6RXWKHUQ %ORW

6ULYHQXJRSDO486 8 :4 : 6RXWKHUQ %ORW

,]XPRWR<8 9 433 9 3&5
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+H487 45 9: 4; 3&5

+H75 57 :8 65 3&5

1DERUL54 : ;; ; 67603&5

.DPE55 58 :4 68 67603&5

$UDS<6 45 :8 49
6RXWKHUQ %ORW XQG

:HVWHUQ %ORW

$DJDDUG488 5 433 5 5703&5

*RPL489 : ;; ; 6RXWKHUQ %ORW

7DEHOOH < = 5HVXOWDWH YHUVFKLHGHQHU 8QWHUVXFKXQJHQ EH]�JOLFK GHV S49 6WDWXV YRQ *OLRP =HOOLQL0
HQ> GLH 'HOHWLRQVUDWH E]Z1 GLH 1LFKW0([SUHVVLRQVUDWH VFKZDQNW ]ZLVFKHQ 9: XQG 433(> ZHQQ
PDQ GLH (UJHEQLVVH ]XVDPPHQID�W/ GDQQ KDEHQ YRQ LQVJ1 46: *OLRP /LQLHQ 437 )lOOH + :9( ,
'HIHNWH LP S49 *HQ1

'LH %HREDFKWXQJ/ GD� ]XPHLVW LP )DOOH HLQHU S49 'HOHWLRQ DOOH ([RQV GHV *HQHV EHWURIIHQ VLQG/ GHFNW

VLFK PLW DQGHUHQ 8QWHUVXFKXQJHQ1 (LQH JU|�HUH 5DWH DQ QLFKW0hEHUHLQVWLPPXQJHQ GLHVHV 'HOHWLRQVPX0

VWHUV IDQGHQ VLFK QXU LQ HLQHU $UEHLW<81 =ZDU ZLHVHQ $QDO\VHQ PLWWHOV 0LFURVDWHOOLWH 0DUNHUQ LQ HLQHP

%HUHLFK YRQ ELV ]X 533 N%S XP GHQ S49 /RFXV KHUXP GDUDXI KLQ/ GD� GLH I�U YLHOH 1HRSODVPHQ W\SL0

VFKH 'HOHWLRQ DXI &KURPRVRP <S54 ]ZDU QXU HLQHQ UHODWLY NOHLQHQ %HUHLFK XPIDVVHQ/ GLHVH DEHU GHQ0

QRFK ]XPHLVW GDV JHVDPWH S49 *HQ EHWUHIIHQ;8/<410LWWHOV GLHVHV 3KlQRPHQV Ol�W HV VLFK DXFK HUNOlUHQ/

GD� LQLWLDOH %HREDFKWXQJHQ HLQH VHKU JHULQJH 'HOHWLRQVUDWH DQ 3ULPlUWXPRUHQ DXIZLHVHQ= GHU %HUHLFK

GHU 0LFURVDWHOOLWH 0DUNHUQ ZDU ZRKO ]X JUR� JHZlKOW/ VR GD� GLH UHODWLY NOHLQH S49 'HOHWLRQ RIW KHUDXV

ILHO1 'LHVHV $UJXPHQW ZXUGH Y1D1 GXUFK HLQH 6WXGLH EHNUlIWLJW/ ZHOFKH VHKU GLIIHUHQ]LHUW 'HOHWLRQVPX0

VWHU YRQ 0LFURVDWHOOLWH 0DUNHUQ LQ HLQHU 9LHO]DKO YRQ $EVWlQGHQ ]XP S49 /RFXV HUEUDFKWH XQG ZHOFKH

]HLJWH/ GD� GLH 0DUNHU/ GLH LQ XQPLWWHOEDUH 1lKH ]XP 0764 *HQ OLHJHQ/ GHXWOLFK |IWHU QLFKW PHKU

QDFKZHLVEDU ZDUHQ DOV GLH ZHLWHU HQWIHUQWHQ;<1

'HU S48 6WDWXV GHU =HOOLQLHQ LQ .RQWH[W PLW S49

%HL GHP S48 E]Z10765 6WDWXV HUJDE VLFK DOV 5HVXOWDW/ GD� 54 GHU 64 =HOOLQLHQ/ G1K1 9;(/ GHV *HQHV

YHUOXVWLJ JHJDQJHQ ZDUHQ1 'HU S48 6WDWXV HQWVSUDFK LQ 5< GHU 64 /LQLHQ GHP S49 6WDWXV/ G1K1/ LQ <7(

GHU )lOOH ZDUHQ EHLGH *HQH VLFK LQ LKUHP 'HOHWLRQVPXVWHU JOHLFK/ QXU GLH =HOOLQLHQ 1&(0*445 XQG

1&(0*44; KDWWHQ HLQ GHOHWLHUWHV ([RQ 5 GHV S48 *HQHV EHL LQWDNWHP S49 *HQ + VLHKH 7DEHOOH 6 ,1 'LH0
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VHV VWHKW LP :LGHUVSUXFK ]X ELVKHULJHQ .HQQWQLVVHQ/ EHL ZHOFKHQ GLH S48 'HOHWLRQVUDWH JHULQJHU DOV GLH

YRQ S49 LVW1 6R HUJDEHQ YHUVFKLHGHQH LQLWLDOH 6WXGLHQ DQ 9 =HOOLQLHQ HLQH S49 0 S48 &RGHOHWLRQ/ DQ 7

DQGHUHQ /LQLHQ ZDU KLQJHJHQ S49 QLFKW PHKU QDFKZHLVEDU/ ZlKUHQG S48 QRFK YRUKDQGHQ ZDU75/48:/<5/48;1

,Q GHU /LWHUDWXU HUJLEW VLFK DEJHVHKHQ YRQ GLHVHQ $XWRUHQ GDV LQ 7DEHOOH 43 GDUJHVWHOOWH 9HUWHLOXQJV0

PXVWHU1 'D HV QXU VHKU ZHQLJH $UEHLWHQ ]XP 7KHPD %S48 XQG *OLRPH% JLEW/ ZXUGHQ LQ 7DEHOOH 43 DOOH

YRUKDQGHQHQ (UJHEQLVVH DQ KXPDQHQ =HOOLQLHQ XQWHUVFKLHGOLFKHP 8UVSUXQJHV DXIJHI�KUW1

$XWRU 3ULPlUWXPRU
S48

9HUOXVW

S48 9HUOXVW

LQ(

S48 XQG S49

9HUOXVW

S48 XQG S49

9HUOXVW LQ(

/LQLHQ

LQVJ1

=DULZDOD48< 9HUVFKLHGHQH 49 55 :6

<RVKLGD493 %70&$ 7 433 6 :8 7

16&/& : 83 : 83 47
2NDPRWR494

6&/& 3 3 3 3 ;

16&/& 9 63 9 63 53
:DVKLPL<:

6&/& 3 3 3 3 53

1DNDJDZD495 16&/& 4: 57 4: 57 :4

6ULYHQXJRSDO
.6496 *OLRPH 8 :4 8 :4 :

5RELQVRQ

:$497
0HODQRP ; 68 9 59 56

7DQDND498 (6&0&$ 49 86 49 86 63

.DLQR499 /HEHU]HOO0&$ 3 3 3 3 8

,]XPRWR<8 *OLRPH 8 ;6 8 ;6 9

7DEHOOH 43 = 5HVXOWDWH YHUVFKLHGHQHU $XWRUHQ DQ =HOOLQLHQ XQWHUVFKLHGOLFKHU +HUNXQIW> GLH 6lXOH
%S48 XQG S49 9HUOXVW% EH]LHKW VLFK DXI GLH *HVDPW]DKO GHU XQWHUVXFKWHQ /LQLHQ> %70&$= %ELODU\
WUDFW FDUFLQRPD%/ 16&/&= %QRQVPDOO FHOO OXQJ FDQFHU%/ 6&/&= %VPDOO FHOO OXQJ FDQFHU%/ (6&0
&$= %HVRSKDJHDO VTXDPRXV0FHOO0FDUFLQRPD%1

:LH LQ 7DEHOOH 43 ]X VHKHQ LVW/ VR JLEW HV ELVKHU NHLQH JU|�HUHQ $UEHLWHQ EH]�JOLFK GHU S48 0 S49 &RGH0

OHWLRQ DQ *OLRPHQ1 %HL GHQ ]XVDPPHQJHID�W 43 XQWHUVXFKWHQ =HOOLQLHQ DXV *OLRPHQ IDQG VLFK DOV 5H0

VXOWDW/ GD� LPPHU S48 'HOHWLRQHQ PLW S49 9HUOXVWHQ HLQKHU JLQJHQ XQG GD� GLH 'HOHWLRQVUDWH ZLH EH0

UHLWV REHQ EHVFKULHEHQ ]ZLVFKHQ :4 XQG ;6 ( ODJ1 %HL GHQ DQGHUHQ DQDO\VLHUWHQ =HOOLQLHQ DXV XQWHU0

VFKLHGOLFKHQ 3ULPlUWXPRUHQ VFKZDQNWH GLH &RGHOHWLRQVUDWH ]ZLVFKHQ 3 XQG ;6 (/ G1K1 PDQ NDQQ NHLQH
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$XVVDJHQ EH]�JOLFK 7XPRU0�EHUJUHLIHQGHU 0HFKDQLVPHQ PDFKHQ1 -HGRFK ]HLJW HV VLFK EHLP 9HUJOHLFK

YRQ S48 'HOHWLRQ ]X S48 0 S49 &RGHOHWLRQ/ GD� ]XPHLVW S48 JHPHLQVDP PLW S49 YHUOXVWLJ JHKW1 1XU LQ

HLQHP )DOO48< ZDUHQ 433 ( DOOHU /LQLHQ S48 QHJDWLY ZlKUHQG GHU S49 6WDWXV EHL QXU :8 ( ODJ1

1DFK .HQQWQLV GLHVHU 6WXGLHQ XQG GHU HLJHQHQ 5HVXOWDWH PX� PDQ QXQ GDYRQ DXVJHKHQ/ GD� GLH S48

'HOHWLRQVUDWH GHU YRQ S49 QLFKW QDFKVWHKW/ XQG GD� EHLGH 7XPRUVXSSUHVVRUJHQH IDVW LPPHU ]XJOHLFK

GHOHWLHUHQ1 'DPLW G�UIWH DXFK GLH +\SRWKHVH ZLGHUOHJW VHLQ/ GD� HV HLQHQ +RW06SRW I�U FKURPRVRPDOH

%U�FKH ]ZLVFKHQ GHP S48 XQG GHP S49 *HQ JHEHQ P��WH48<1

.ULWLN XQG 'LVNXVVLRQ GHU TXDQWLWDWLYHQ S49 0 3&5

'LH *UHQ]HQ GHU TXDQWLWDWLYHQ 3&5 0HWKRGLN

'LH TXDQWLWDWLYH 0HVVXQJ YRQ 3&5 3URGXNWHQ LVW WKHRUHWLVFK VHKU JXW P|JOLFK/ GD VLFK GLH .RQ]HQWUD0

WLRQ GHU $PSOLILNDWH H[SRWHQWLHOO PLW GHU =\NOHQ]DKO YHUKlOW1 6R VROOWH VLFK GLH 0HQJH DQ 3URGXNWHQ EHL

MHGHP =\NOXV YHUGRSSHOQ1 -HGRFK NRQQWH JH]HLJW ZHUGHQ/ GD� GLHVH H[SRWHQWLHOOH =XQDKPH DE HLQHU

JHZLVVHQ =DKO DQ 5XQGHQ HLQ 3ODWHDX HUUHLFKW XQG GDQQ QXU QRFK OLQHDU DQZlFKVW= EHL 45 ELV 733 $Q0

IDQJVNRSLHQ EHJLQQW GLH 3ODWHDXSKDVH EHL 63 =\NOHQ/ EHL 533 ELV 6533 .RSLHQ EHL 58 =\NOHQ XQG EHL

6533 ELV 84533 .RSLHQ EHL 53 =\NOHQ49: + VLHKH $EE1 79 ,1

4

43

433

4333

43333

433333

4333333

43333333

3 8 43 48 53 58

3&5 0 =\NOHQ]DKO

3U
RG
XN
W0
.
RQ
]H
QW
UD
WLR
Q

$EE1 79 = 'DUVWHOOXQJ GHU H[SRWHQWLHOOHQ =XQDKPH GHU 3&5 3URGXNWH EHL HLQHU =DKO DQ $QIDQJV0
NRSLHQ YRQ 6533 ELV 84533> DE 53 =\NOHQ HUIROJW GLH =XQDKPH GHU 3URGXNWNRQ]HQWUDWLRQ QXU
QRFK OLQHDU1

:LH EHUHLWV LQ GHP .DSLWHO %0DWHULDO XQG 0HWKRGHQ% GDUJHOHJW/ VR ZXUGH LQLWLDO HLQH (LFKUHLKH DXV

HLQHUVHLWV S49 SRVLWLYHU XQG DQGHUHUVHLWV S49 QHJDWLYHU '1$ EHL EHNDQQWHU XQG ZHLWJHKHQG JOHLFKHU

.RQ]HQWUDWLRQ VHOELJHU HUPLWWHOW1 -HGRFK ZDU HV QLFKW PLW DXVUHLFKHQGHU ([DNWKHLW P|JOLFK/ GLH =DKO GHU
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$QIDQJVNRSLHQ ]X EHVWLPPHQ1 )�U HLQLJH KlXILJH )UDJHVWHOOXQJHQ GHU 9LURORJLH JDE HV NRPPHU]LHOOH

6WDQGDUGV EHNDQQWHU .RSLHQ]DKO/ XP HLQHUVHLWV HLQH (LFKUHLKH ]X HUPLWWHOQ/ DQGHUVHLWV XP GLH PD[LPD0

OH =\NOHQ]DKO ]X EHVWLPPHQ/ LQQHUKDOE GHUHU QRFK HLQH H[SRWHQWLHOOH $PSOLILNDWLRQ HUIROJW1 'HUJOHL0

FKHQ VWDQG I�U GLH S49 $PSOLILNDWLRQ QLFKW ]XU 9HUI�JXQJ1 'D MHGRFK DXFK NHLQH DXVUHLFKHQG VHQVLEOHQ

'HWHNWLRQVWHFKQLNHQ YRUKDQGHQ ZDUHQ + V1X1 ,/ XP 3&5 3URGXNWNRQ]HQWUDWLRQHQ EHL QXU 53 =\NOHQ ]X

PHVVHQ/ ZDU GLH .HQQWQLV GHU =DKO GHU $XVJDQJVNRSLHQ RKQHKLQ P��LJ1 $OV HLQ]LJH 1RUPLHUXQJ ZXUGH

QXU YHUVXFKW/ HLQH '1$ .RQ]HQWUDWLRQ YRQ FD1 :8 QJ2�O 3&5 9ROXPHQ ]X VFKDIIHQ1

'D HLQH 3&5 GLH 7HQGHQ] KDW/ VHKU VWDUN YRQ JHULQJHQ 9HUlQGHUXQJHQ GHU lX�HUHQ %HGLQJXQJHQ EHHLQ0

IOX�W ]X ZHUGHQ/ LVW HV HUIRUGHUOLFK/ EHL HLQHU TXDQWLWDWLYHQ 3&5 GLHVH ZHLWJHKHQG NRQVWDQW ]X KDOWHQ1

$XV GLHVHP *UXQG ZXUGH JUXQGVlW]OLFK DXI GLH 0|JOLFKNHLW YHU]LFKWHW/ EHL JOHLFKHU $XVJDQJV0'1$

LQWHUQHQ 6WDQGDUG XQG GLH S49 6HTXHQ] LQ JHWUHQQWHQ 7XEHV ]X DPSOLIL]LHUHQ1 (EHQVR PDFKWH VLFK DOV

3UREOHP EHPHUNEDU/ GD� GLH 5HVXOWDWH EHL JOHLFKHQ .RQ]HQWUDWLRQHQ YRQ 6XEVWUDWHQ XQG EHL LGHQWL0

VFKHQ 3&5 3URJUDPPHQ GLH YHUZHQGHWHQ 7 3&5 0DVFKLQHQ GLIIHULHUHQGH 3URGXNWPHQJHQ OLHIHUWHQ1

'HVKDOE ZXUGH ]XPHLVW QXU DXI GLH %LRPHWUD 3&5 0DVFKLQHQ EHL TXDQWLWDWLYHQ )UDJHQ ]XU�FNJHJULI0

IHQ1 $XFK GLH 9HUZHQGXQJ QHXV\QWKHWLVLHUWHU 3ULPHU JOHLFKHU 6HTXHQ] DEHU YHUVFKLHGHQHU +HUVWHOOHU

HUIRUGHUWHQ RIW HLQH 1HXHUVWHOOXQJ GHU (LFKUHLKH1

9RQ HLQHU VHKU YLHO JU|�HUHQ 7UDJZHLWH HUZLHV VLFK GDV 3KlQRPHQ/ GD� GLH 5DWLR QLFKW NRQVWDQW EOLHE/

ZHQQ PDQ GLH VHOEH '1$ EHL JOHLFKHQ 3&5 .RQGLWLRQHQ PLW QXU GLIIHULHUHQGHQ .RQ]HQWUDWLRQHQ

DPSOLIL]LHUWH1 (V ]HLJWH VLFK GDEHL/ GD� GLH 5DWLR PLW GHU VWHLJHQGHQ '1$ .RQ]HQWUDWLRQ ]XQDKP +

$EE1 53 ,1 2IIHQVLFKWOLFK JDE HV NRPSOH[H :HFKVHOZLUNXQJHQ ]ZLVFKHQ GHQ $IILQLWlWHQ GHU EHLGHQ

3ULPHUSDDUH/ GHU HLQJHEUDFKWHQ '1$ 0HQJH XQG GHU GDUDXV UHVXOWLHUHQGHQ 0HQJH DQ 3URGXNWHQ EHL

HLQHU NRQVWDQWHQ =\NOXV]DKO/ ZHOFKH HLQH UHODWLYH =XQDKPH GHU 0764BH4 $PSOLILNDWH JHJHQ�EHU GHQ

*L6DB([14 3URGXNWHQ EHL DQVWHLJHQGHU '1$ .RQ]HQWUDWLRQ EHGLQJWHQ1 2E GLHVHV 3KlQRPHQ DXI GHU ]X

KRKHQ 3&5 =\NOXV]DKO EHUXKWH/ OLH� VLFK QLFKW NOlUHQ/ GD ]XP SKRWRTXDQWLWDWLYHQ 1DFKZHLV 53 =\NOHQ

]X JHULQJ ZDUHQ1

$XV GLHVHU .RUUHODWLRQ ]ZLVFKHQ '1$ .RQ]HQWUDWLRQ XQG 5DWLR EHL 9HUZHQGXQJ HLQHU '1$ IROJHUWH

GLH )UDJH/ RE HV P|JOLFK ZlUH/ GLHVHV 3KlQRPHQ DXI HLQH 9LHO]DKO YRQ '1$*V ]X �EHUWUDJHQ/ XP HLQH

*HVHW]Pl�LJNHLW LQ )RUP HLQHV $QVWLHJVIDNWRUV EHVFKUHLEHQ ]X N|QQHQ1:lUH GLHVHV GHU )DOO/ GDQQ

N|QQWH PDQ EHL .HQQWQLV GLHVHV $QVWLHJVIDNWRU MHGH '1$ DXI HLQH 6WDQGDUGNRQ]HQWUDWLRQ KRFKUHFK0

QHQ/ XP GDQQ GLHVH '1$ PLW MHGHU DQGHUHQ YHUJOHLFKHQ ]X N|QQHQ1 'DV GHUJOHLFKHQ MHGRFK QLFKW P|J0

OLFK ZDU/ ]HLJWH $EE1 541 'LH 5HVXOWDWH YRQ 55 '1$*V EHL YHUVFKLHGHQHQ .RQ]HQWUDWLRQHQ/ OLHIHUWHQ

LQVJ1 8; (LQ]HOHUJHEQLVVH/ ZHOFKH QXU HLQH VHKU VFKZDFKH $QVWLHJVWHQGHQ] ERWHQ1:DKUVFKHLQOLFK OLHJW

GLH 8UVDFKH GLHVHU 5HVXOWDWH LQ GHP GLIIHULHUHQGHQ $QWHLO DQ 9HUXQUHLQLJXQJHQ XQG DQ GHQ 6FKZlFKHQ

HLQH SKRWRPHWULVFKHQ '1$ .RQ]HQWUDWLRQVEHVWLPPXQJ EHL HLQHU :HOOHQOlQJH YRQ λ  593 QP1 $XV

GLHVHQ (UJHEQLVVHQ ZXUGH GDQQ JHIROJHUW/ GD� EH]�JOLFK GHV 9HUJOHLFKHV XQWHUVFKLHGOLFKHU '1$¶V

LQVJ1 YRQ HLQHU .RQVWDQ] GHU 5DWLRQHV DXV]XJHKHQ ZlUH1 'LH =XQDKPH GHU 5DWLR VWHOOWH VLFK VRPLW QXU

DOV HLQ 3KlQRPHQ GDU/ ZHOFKHV LQ (LQ]HOIlOOHQ YRQ 5HOHYDQ] ZDU1 'XUFK GLHVHQ %HZHLV ZXUGH HV GDQQ
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P|JOLFK/ YHUVFKLHGHQH 3ULPlUWXPRUH XQDEKlQJLJ YRQ GHU 4XDOLWlW GHU DXV LKQHQ H[WUDKLHUWHQ '1$

XQWHU .HQQWQLV GHU 6FKZDQNXQJVEUHLWH GHV 9HUIDKUHQV JHVLFKHUW PLWHLQDQGHU ]X YHUJOHLFKHQ1

3UREOHPH GHU 3KRWRTXDQWLIL]LHUXQJ

=XU (UPLWWOXQJ GHU .RQ]HQWUDWLRQHQ GHU 3&5 3URGXNWH ZHUGHQ �EOLFKHUZHLVH UDGLR0JHODEHOWH 3ULPHU

YHUZHQGHW1 $OV 6XEVWDQ]HQ NRPPW 653 RGHU DXFK >α0653@G173*V LQ %HWUDFKW1 1DFK GHU *HOHOHNWURSKR0

UHVH NDQQ PDQ GDQQ GLH .RQ]HQWUDWLRQ GHQVLRPHWULVFK/ V]LQWLOODWRULVFK RGHU �EHU 5DGLRLPDJLQJ EH0

VWLPPHQ49;1 $OV $OWHUQDWLYH ]X GHQ UDGLRDNWLYHQ 6XEVWDQ]HQ ZXUGHQ DQGHUH 0HWKRGHQ HWDEOLHUW/ VR ]1%1

GLH 9HUZHQGXQJ FKHPROXPLQLV]LHUHQGHU RGHU/ ZLH DXFK LQ GLHVHU $UEHLW/ IOXRUHV]LHUHQGHU 0DUNLHUXQ0

JHQ1

'D NHLQH GHU REHQ HUZlKQWHQ 0HWKRGLNHQ UHJHOPl�LJ ]XU 9HUI�JXQJ VWDQGHQ/ ZDU HV HUIRUGHUOLFK/ HLQH

0H�PHWKRGH ]X VFKDIIHQ/ ZHOFKH PLW HLQIDFKHQ 0LWWHOQ GHQQRFK JUREH $XVVDJHQ EH]�JOLFK GHU .RQ0

]HQWUDWLRQ GHU 3&5 3URGXNWH HUP|JOLFKWH1 $OV VROFKH ERW VLFK HLQH 3KRWRTXDQWLIL]LHUXQJ DQ1 'LHVH 0H0

WKRGH GHU 3KRWRTXDQWLIL]LHUXQJ EHUXKWH GDUDXI/ GLH DXI HLQHP *HO HOHNWURSKRUHWLVFK DXIJHWUHQQWH '1$

]X SKRWRJUDSKLHUHQ/ GDV %LOG HLQ]XVFDQQHQ XQG HV PLWWHOV GHV 3URJUDPPHV %031(81(;( DXV]XZHU0

WHQ1 'LH QRWZHQGLJHQ 2SWLPLHUXQJVYHUVXFKH EH]�JOLFK *HOHOHNWURSKRUHVH XQG 3KRWRJUDSKLHUXQJ ZXU0

GHQ EHUHLWV LQ GHP .DSLWHO %0DWHULDO XQG 0HWKRGHQ% YRUJHVWHOOW/ KLHU VROO LP IROJHQGHQ QXQ GLH 3UR0

EOHPH XQG GLH XQWHUVFKLHGOLFKHQ /|VXQJHQ GHU 6RIWZDUH GLVNXWLHUW ZHUGHQ1

$EE1 7: = 'DUVWHOOXQJ YRQ 5 %DQGHQ/ HLQH 0764BH4 %DQGH EHL 6;7 %S XQG HLQH *L6DB([14 %DQGH
EHL 5<5 %S/ QDFKGHP VLH EHL 733 GSL HLQJHVFDQQW XQG PLWWHOV HLQHU PRGLIL]LHUWHQ 9HUVLRQ GHV 3UR0
JUDPPHV %031(81(;( DQDO\VLHUW ZXUGHQ> DOV ; 0 XQG < 0 .RRUGLQDWHQ ZXUGHQ GLH HQWVSUH0
FKHQGHQ .RRUGLQDWHQ GHV %LOGHV/ DOV = 0:HUW GLH ,QWHQVLWlW GHV MHZHLOLJHQ 3L[HOV YHUZHUWHW> ZLH
]X HUNHQQHQ LVW/ VR OLHJW GDV 7DO ]ZLVFKHQ EHLGHQ %DQGHQ QLFKW DXI GHP *URXQGOHYHO/ VRQGHUQ
HWZDV K|KHU= KLHUEHL KDQGHOW HV VLFK XP GHQ '1$ 6FKZHLI GHU OHLFKWHUHQ %DQGH1

'HU OHW]WH $EVFKQLWW GHU 3KRWRTXDQWLIL]LHUXQJ EHJDQQ PLW GHP (LQVFDQQHQ GHU JHVDPWHQ 3KRWRJUDSKLH

GHV *HOHV1 $XV GLHVHP VLFK QXQ LQ GHP 5HFKQHU EHILQGHQGHQ %LOG/ ZHOFKHV ]XPHLVW HLQH $XIO|VXQJ
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YRQ ;33 GSL XQG HLQH *U|�H YRQ FD1 90E EHL HLQHU VWHWV YRUKDQGHQ )DUEWLHIH YRQ ; %LW LQ )RUP YRQ

*UD\VFDOHV KDWWH/ ZXUGHQ GLH %DQGHQ DOV (LQ]HOGDWHLHQ VHSDULHUW1 $QVFKOLH�HQG ZXUGH GDV VHOEVW HQW0

ZLFNHOWH 3URJUDPP %031(81(;( DXVJHI�KUW/ XP GLH %DQGHQLQWHQVLWlW ]X EHUHFKQHQ1

'DV 3ULQ]LS GLHVHV 3URJUDPPHV EHUXKWH DXI GHU 7DWVDFKH/ GD� SUR 3L[HO HLQH )DUEWLHIH YRQ ; %LW/ DOVR

589 P|JOLFKH *UDXVWXIHQ YRUKDQGHQ ZDUHQ XQG HLQ KHOOHUHU %LOGSXQNW VLFK GXUFK HLQHQ K|KHUHQ :HUW

YRQ HLQHP GXQNOHUHQ XQWHUVFKLHG1 $GGLHUWH PDQ QXQ VlPWOLFKH 3L[HO HLQHU %DQGH/ VR UHVXOWLHUWH DOV

6XPPH GLH ,QWHQVLWlW VHOELJHU1 6R ]XPLQGHVWHQV GDV .RQ]HSW1 'D MHGRFK GXUFK )DNWRUHQ ZLH HLQH XQ0

WHUVFKLHGOLFKH *HOGLFNH XQG HLQH XQJOHLFKPl�LJH %HOHXFKWXQJ GLH +HOOLJNHLW GHV *HOHV QLFKW �EHUDOO

JOHLFK ZDU/ ZDU HV DXI GLHVH :HLVH QLFKW P|JOLFK/ GLH %DQGHQ HLQHV *HOHV PLWHLQDQGHU ]X YHUJOHLFKHQ1

$OV /|VXQJ ERW HV VLFK/ GHQ VSH]LILVFKHQ +LQWHUJUXQG MHGHU %DQGH ]X EHUHFKQHQ/ XP GDQQ YRQ GLHVHP

+LQWHUJUXQG GLH HLJHQWOLFKH %DQGH ]X VXEWUDKLHUHQ1 6R VROOWH DOV 5HVXOWDW DOOH %DQGHQ PLWHLQDQGHU YHU0

JOHLFKEDU ZHUGHQ/ GD LKUH MHZHLOV VSH]LILVFKH +LQWHUJUXQGLQWHQVLWlW HQWIHUQW ZXUGH1

8P QXQ GLH +LQWHUJUXQGLQWHQVLWlW ]X HUPLWWHOQ/ ZDU HV HUIRUGHUOLFK/ HLQHQ %HUHLFK QHEHQ GHU HLJHQWOL0

FKHQ %DQGH KHUDXV ]X QHKPHQ/ ]X SRVWXOLHUHQ/ GD� GLHVHV $UHDO GHU VSH]LILVFKHQ +LQWHUJUXQGOHXFKW0

NUDIW HQWVSULFKW/ GLH ,QWHQVLWlW GLHVHV $UHDOV DXI GLH JHVDPWH 'DWHL KRFK]XUHFKHQ XP GDQQ GLHVHQ :HUW

YRQ GHU *HVDPWLQWHQVLWlW ]X VXEWUDKLHUHQ1

*L6DB([14 EHL 5<5 %S
0764BH5 EHL 6;7 %S

*L6DB([14 EHL 5<5 %S

0764BH5 EHL 6;7 %S

$EE1 7; = 'UHLGLPHQVLRQDOH 2EHUIOlFKHQDQDO\VH HLQHV NOHLQHQ 7HLOV HLQHU (LFKUHLKH YRQ S49 SRVL0
WLYHU XQG S49 QHJDWLYHU '1$ PLWWHOV GHU 3ULPHU 0764BH5 XQG *L6DB([1,> ]XU EHVVHUHQ 'DUVWHO0
OXQJ ZXUGH GDV %LOG ]XYRU LQ GHU KRUL]RQWDOHQ $FKVH JHVSLHJHOW> PDQ VLHKW HLQH .RQVWDQ] GHU
*L6DB([14 %DQGHQ ZlKUHQG GLH 0764BH5 %DQGHQ EHL HLQHP JU|�HUZHUGHQGHQ $QWHLO DQ S49
SRVLWLYHU '1$ DQ ,QWHQVLWlW ]XQHKPHQ> ZHLWHUH 'HWDLOV ]X GLHVHU *UDILN VLHKH $EE1 7:1

(LQ JUR�HV 3UREOHP VWHOOWH GLH %HDQWZRUWXQJ GHU )UDJH/ ZHOFKHV $UHDO QHEHQ GHU %DQGH QHKPHQ YHU0

ZHQGHW ZHUGHQ VROOWH1 3URJUDPPWHFKQLVFK DP HLQIDFKVWHQ ZDU HV/ GLH XQWHUVWH =HLOH I�U GLH +LQWHU0

JUXQGLQIRUPDWLRQ ]X YHUZHQGHQ1 'HU *HVDPWZHUW GLHVHU XQWHUVWHQ =HLOH ZXUGH PLW GHU =DKO DOOHU =HL0
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OHQ GHU MHZHLOLJHQ 'DWHL PXOWLSOL]LHUW XQG PDQ HUKLHOW DOV 5HVXOWDW GHQ +LQWHUJUXQG HLQHU HLQ]HOQHQ

%DQGH1:HQQ MHGRFK 5 %DQGHQ HLQHU /DQH GLFKW EHLHLQDQGHU ODJHQ/ GDQQ EHIDQG VLFK GLH VFKZHUHUH

%DQGH QRFK LP 6FKZHLI GHU OHLFKWHUHQ + $EE1 7: XQG $EE1 7; ,1 )ROJOLFK ZXUGH JHUDGH GLH =HLOH KHOOHU/

ZHOFKH ]XU %HUHFKQXQJ GHV +LQWHUJUXQGHV GHU VFKZHUHUHQ %DQGH YHUZHQGHW ZXUGH1 8QG GDPLW ZXUGH

HLQ KHOOHUHU +LQWHUJUXQG HUUHFKQHW/ GLH UHODWLYH %DQGHQLQWHQVLWlW YHUORU DQ :HUW1 )ROJOLFK ZDU GLHVHV

$UHDO QLFKW JHHLJQHW/ GDV 3URJUDPP %031(81(;( PX�WH GHP DQJHSD�W ZHUGHQ1 $OV DOWHUQDWLYHV

$UHDO ERW HV VLFK DQ/ GLH OLQNH 6SDOWH GHU MHZHLOLJHQ 'DWHL HLQHU %DQGH ]XU +LQWHUJUXQGEHUHFKQXQJ KHU0

DQ ]X ]LHKHQ1 3URJUDPPWHFKQLVFK ZDU GLHVHV MHGRFK LQ GHU 5HDOLVDWLRQ HUKHEOLFK NRPSOH[HU/ VR GD� I�U

HLQH hEHUJDQJVO|VXQJ HUVWPDOLJ QXU GHU OLQNH XQWHUH 3L[HO GHU 'DWHL YHUZHQGHW ZXUGH1 'D MHGRFK DXFK

GHU QLFKW0%DQGHQ WUDJHQGH 7HLO HLQHV *HOHV YRQ 3L[HO ]X 3L[HO HLQHU JHZLVVHQ 6FKZDQNXQJ GHU ,QWHQVL0

WlW XQWHUODJ/ NRQQWH YRQ %DQGH ]X %DQGH GHU OLQNH XQWHUH 3XQNW KHOOHU RGHU DXFK GXQNOHU DXVIDOOHQ1

(LQH 9DULDQWH ]XU 8PJHKXQJ GLHVHV 3UREOHPV EHVWDQG QXQ LQ HLQH YHUOXVWEHKDIWHWHQ -3* .RPSUHVVLRQ

XQG 'HNRPSUHVVLRQ GHU 'DWHL/ LQ ]XJH GHUHU HLQH JHZLVVH 1LYHOOLHUXQJ DOOHU 3L[HOLQWHQVLWlWHQ lKQOLFKHQ

/HYHOV HUIROJWH1 'LH GHILQLWLYH /|VXQJ MHGRFK ODJ LQ GHU +HUDQ]LHKXQJ GHU JHVDPWHQ OLQNHQ 6SDOWH HLQHU

'DWHL/ ZDV GDQQ DXFK LQ GLH (QGYHUVLRQ GHV 3URJUDPPHV %031(81(;( DXIJHQRPPHQ ZXUGH1

'DV 6FKZHOOHQZHUWSUREOHP

'DV HUVWUDQJLJH 3UREOHP EHL GHU 8QWHUVXFKXQJ YRQ 3ULPlUWXPRUHQ EH]�JOLFK LKUHV S49 6WDWXV LVW/ ZLH

EHUHLWV LQ GHU (LQOHLWXQJ GDUJHOHJW/ GLH .RQWDPLQDWLRQ GHV 3ULPlUWXPRUHV PLW QRUPDOHQ/ QLFKW PDOLJQH

WUDQVIRUPLHUWHQ =HOOHQ1 'DEHL KDQGHOW HV VLFK HLQHUVHLWV XP =HOOHQ ZLH /\PSKR]\WHQ/ (QGRWKHOLHQ RGHU

*OLD/ ZHOFKH VLFK LQQHUKDOE GHV HLJHQWOLFKHQ 7XPRUHV EHILQGHQ/ DOV DXFK XP 0LWDQVFKQLWWH QRUPDOHQ/

DQ GHQ 7XPRU DQJUHQ]HQGHV *HZHEHV1 (LQH %HDQWZRUWXQJ GHU )UDJH/ ZLH JUR� GHU $QWHLO DQ GLHVHQ

EHLGHQ NRQWDPLQLHUHQGHQ )UDNWLRQHQ LVW/ LVW PRUSKRORJLVFK ZRKO QXU VHKU XQEHIULHGLJHQG O|VEDU1 'D

KLHU QXU LQ VHKU ZHQLJHQ )lOOHQ 3DUDIILQVFKQLWWH ]XU 9HUI�JXQJ VWDQGHQ/ ZDU GLHVHU $QVDW] RKQHKLQ

QLFKW UHDOLVLHUEDU1

8P GHQQRFK ]X HLQHU $XVVDJH JHODQJHQ ]X N|QQHQ/ RE HLQ 3ULPlUWXPRU S49 GHOHWLHUW RGHU RE HU EH]�J0

OLFK GLHVHV *HQHV QRFK LQWDNW ZDU/ HUIRUGHUWH GHVKDOE LP 5DKPHQ GHU TXDQWLWDWLYHQ 3&5 GLH )HVWOHJXQJ

HLQHU *UHQ]H/ HLQHV 6FKZHOOHQZHUWHV/ PLWWHOV HLQHU DQGHUHQ 0HWKRGLN1 'XUFK 'LYLVLRQ GHU ]ZHL %DQ0

GHQ/ GHU S490%DQGH XQG GHU %DQGH GHV LQWHUQHQ 6WDQGDUGV/ HUKLHOW PDQ HLQH 5DWLR/ ZHOFKH DXI GLHVHU

(EHQH GHQ S49 6WDWXV EHVFKULHE1 'D HLQH =DKO NHLQH HLQGHXWLJH $XVVDJH LQ )RUP HLQHV :HUWHV YRP

7\S ÄMD2QHLQ³ OLHIHUWH/ ZDU HLQ 9HUIDKUHQ HUIRUGHUOLFK/ ZHOFKH HLQH VROFKH 7UHQQXQJ HUP|JOLFKWH1

'HU HUVWH 9HUVXFK ]XU /|VXQJ GLHVHV 6FKZHOOHQZHUWSUREOHPV JLQJ YRQ GHU 6FKDIIXQJ HLQHU (LFKUHLKH

DXV/ LQGHP ]X HLQHU DEQHKPHQGHQ .RQ]HQWUDWLRQ DQ S49 QHJDWLYHU '1$ HLQH JU|�HUZHUGHQGH 0HQJH

S49 SRVLWLYH '1$ JHJHEHQ ZXUGH1:HQQ PDQ QXQ YRQ GHU 5DWLR DXVJLQJ/ ZHOFKH VLFK DXV GHQ %DQGHQ0

LQWHQVLWlWHQ EHL 433( S49 SRVLWLYHU '1$ HUUHFKQHWH XQG YRQ GLHVHP :HUW GLH W\SLVFKH $EZHLFKXQJ

GHV 0H�YHUIDKUHQV VXEWUDKLHUWH/ GDQQ VROOWH PDQ IROJOLFK GLH 5DWLR KDEHQ/ DE GHU VLFK LQ HLQHP 3ULPlU0

WXPRU S49 GHOHWLHUWH =HOOHQ EHILQGHQ PX�WHQ1 'LH W\SLVFKH $EZHLFKXQJ OLH� VLFK NOlUHQ/ LQGHP PDQ
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LPPHU GLH JOHLFKH QLFKW0WUDQVIRUPLHUWH '1$ ]X LGHQWLVFKHQ .RQGLWLRQHQ P|JOLFKVW KlXILJ DPSOLIL]LHUWH

XQG YRQ GHQ JHZRQQHQ 5DWLRQHV GLH 6WDQGDUGDEZHLFKXQJ HUUHFKQHWH + VLHKH $EE1 4< ,1 'LHVH EHWUXJ

EHL GHQ GXUFK HLQH 0764BH4 = *L6DB([14 +,,, &RDPSOLILNDWLRQ XQWHUVXFKWHQ 56 )lOOHQ ± 316433<41

$QJHZHQGHW DXI GLH HQWVSUHFKHQGH (LFKNXUYH + $EE1 65 , ODJ QDFK GLHVHU %HVWLPPXQJVIRUP GHU

6FKZHOOHQZHUW EHL FD1 93(1 'LHVHU HUVWH 9HUVXFK HLQHQ 6FKZHOOHQZHUWEHVWLPPXQJ ZXUGH MHGRFK GXUFK

HLQH 9LHO]DKO YRQ 5HVXOWDWHQ LQ )UDJH JHVWHOOW/ EHL ZHOFKHQ O\PSKR]\WlUH '1$*V XQWHUVFKLHGOLFKHU

.RQ]HQWUDWLRQ DPSOLIL]LHUW ZXUGHQ XQG GHUHQ 5DWLR ZHLW XQWHU GLHVHQ 93( ODJHQ + $EE1 69 ,1

'HU ]ZHLWH 9HUVXFK HLQHU 6FKZHOOHQZHUWEHVWLPPXQJ EHUXKWH DXI 8QWHUVXFKXQJHQ YRQ 47 YHUVFKLHGH0

QHQ O\PSKR]\WlUHQ '1$*V PLWWHOV HLQHU 0764BH4 = *L6DB([14 +,,, &RDPSOLILNDWLRQ + $EE1 69 ,1 %HL

'1$ .RQ]HQWUDWLRQHQ YRQ <4 QJ2�O ELV 4:44 QJ2�O ODJ GLH 6FKZDQNXQJVEUHLWH GHU 5DWLR ]ZLVFKHQ

3/7:; XQG 3/<;9/ DOVR QDFK GHU HQWVSUHFKHQGHQ (LFKUHLKH + $EE1 65 , ]ZLVFKHQ FD1 63( XQG 433(1

:HQQJOHLFK GHU *UR�WHLO/ QlPOLFK ; GLHVHU 47 /\PSKR]\WHQ/ 5DWLRQHV ! 3/; + ! ;3( , XQG 44 YRQ LK0

QHQ 5DWLRQHV ! 3/: + ! :3( , ERWHQ/ VR ODJ GRFK HLQ /\PSKR]\W EHL HLQHU 5DWLR YRQ 3/99 + 83( ,/ HLQHU

EHL 3/85 + 68( , XQG GHU QLHGULJVWH EHL 3/7: + 63( ,1 1DFK GLHVHU 0HWKRGLN OlJH GDQQ GHU 6FKZHOOHQ0

ZHUW EHL GHP 3ULPHUSDDU 0764BH4 = *L6DB([14 +,,, EHL 3/7:/ DOVR EHL FD1 63( S49 SRVLWLYH '1$ QDFK

GHU (LFKUHLKH1 5DWLRQHV XQWHUKDOE GLHVHV :HUWHV ZXUGHQ GHVKDOE GDQQ DOV HLQ S49 QHJDWLYHU 6WDWXV GHV

3ULPlUWXPRUHV JHZHUWHW1

'LH TXDQWLWDWLYH 3&5 LQ GHU S49 /LWHUDWXU

(LQH TXDQWLWDWLYH RGHU DXFK 0XOWLSOH[0 3&5 ZXUGH EH]�JOLFK GHV 3UREOHPV YRQ NRQWDPLQLHUHQGHQ

1RUPDO]HOOHQ LQ 3ULPlUWXPRUHQ DXFK YRQ I�QI DQGHUHQ $UEHLWVJUXSSHQ EHL GHU 6XFKH QDFK S49 'HOH0

WLRQHQ DQJHZHQGHW1 ,Q GHU HUVWHQ $UEHLW ZXUGH DOV LQWHUQHU 6WDQGDUG HQWZHGHU GDV β0*ORELQ 0 RGHU GDV

β0$NWLQ *HQ YHUZHQGHW1 1DFK 5; $PSOLILNDWLRQV]\NOHQ ZXUGHQ GLH 3&5 3URGXNWH DXI 5( $JDURVHJHO

DXIJHWUDJHQ XQG GDQQ QDFK 8903KRWRJUDSKLHUXQJ GHQVLRPHWULVFK TXDQWLIL]LHUW1:LH GLHVH 'HQVLRPH0

WULH HUIROJWH/ ZXUGH YRQ GHQ $XWKRUHQ QLFKW HUOlXWHUW1:HQQ GLH S49 %DQGHQLQWHQVLWlW NOHLQHU DOV 43(

GHV HUZDUWHWHQ 6LJQDOV EHWUXJ/ ZXUGH GHU 3ULPlUWXPRU DOV KRPR]\JRW GHOHWLHUW DQJHVHKHQ1 'LHVH *UHQ0

]H YRQ 43( DOV 6FKZHOOHQZHUW ZXUGH JHZlKOW/ ZHLO QXU &0/ %OXW YHUZHQGHW ZXUGH/ ZHOFKHV HLQHQ

%ODVWHQDQWHLO ! <3( KDWWH49<1

'LH ]ZHLWH $UEHLW/ ZHOFKH HLQH TXDQWLWDWLYH 3&5 YHUZHQGHWH/ XP $XVVDJHQ EH]�JOLFK GHV S49 6WDWXV

DQ 3ULPlUPDWHULDO ]X PDFKHQ/ YHUZHQGHWH <T 676 DOV LQWHUQHQ 6WDQGDUG EHL HLQHU %WRXFK GRZQ% 3&5

PLW 4< =\NOHQ1 8P HLQHQ 6FKZHOOHQZHUW ]XU 8QWHUVFKHLGXQJ S49 SRVLWLY = S49 QHJDWLY ]X HUKDOWHQ/

ZXUGH HLQHUVHLWV HLQH 9HUG�QQXQJVUHLKH QXU DXV QRUPDOHU '1$ JHVFKDIIHQ XQG GDQQ GHU 3XQNW DOV

*UHQ]H JHVHW]W/ EHL ZHOFKHP ]ZDU GHU LQWHUQH 6WDQGDUG QRFK ]X VHKHQ ZDU/ GLH S49 %DQGH MHGRFK YHU0

VFKZXQGHQ ZDU1 'LHVH *UHQ]H ODJ EHL 63(1 $QGHUHUVHLWV ZXUGHQ 63 QRUPDOH '1$*V KHUDQJH]RJHQ/ XP

GLH 9DULDWLRQVEUHLWH GHV 3ULPHUSDDUHV ]X HUPLWWHOQ1 (LQH %HVFKUHLEXQJ GHU HLJHQWOLFKHQ 4XDQWLIL]LHUXQJ

ZXUGH QLFKW YHU|IIHQWOLFKW741
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'LH $XWKRUHQ GHU GULWWHQ $UEHLW DPSOLIL]LHUWHQ S49 XQG LKUHQ LQWHUQHQ 6WDQGDUG LQ )RUP GHV &37, *H0

QHV LQ JHWUHQQWHQ $QVlW]HQ PLW 68 =\NOHQ XQG WUXJHQ GDQQ EHLGH 3URGXNWH LQ HLQH /DQH HLQHV 5( $JD0

URVHJHOHV DXI1 (LQH GHQVLRPHWULVFKH %HVWLPPXQJ GHU ]ZHL %DQGHQLQWHQVLWlWHQ ZXUGHQ GDQQ PLWWHOV GHU

NRPPHU]LHOOHQ %%LR03URILO% 6RIWZDUH YRQ 9LOEHU0/RXUPDW/ ZHOFKH RIIHQEDU IXQNWLRQHOO GHP 3URJUDPP

%031(81(;( JOLFK/ GXUFKJHI�KUW XQG HLQH 5DWLR DXV EHLGHQ :HUWHQ HUUHFKQHW1 8P HLQHQ 6FKZHO0

OHQZHUW EHP�KWHQ VLFK GLH $XWKRUHQ QLFKW ZHLWHU/ VLH EHVFKUlQNWHQ VLFK DXI SUR]HQWXDOH $QJDEHQ EH0

]�JOLFK GHV S49 $QWHLOV GHU DQDO\VLHUWHQ 3ULPlUWXPRUH641

'LH YLHUWH $UEHLW YHUZHQGHWH GHQ <T 0DUNHU '<64<9 DOV LQWHUQHQ 6WDQGDUG LKUHU 68 =\NOHQ XPIDVVHQ0

GHQ %WRXFK GRZQ% 3&51 'LH 3URGXNWH ZXUGHQ DXI 4( $JDURVH GDUJHVWHOOW/ SKRWRJUDSKLHUW/ PLWWHOV HLQHV

/DVHU 'HQVLRPHWHUV TXDQWLIL]LHUW XQG ]ZHFNV %LOGXQJ HLQHU 5DWLR GXUFKHLQDQGHU GLYLGLHUW1 (V ZXUGH

HLQH 9HUG�QQXQJVUHLKH DXV QRUPDOHU PLW S49 GHOHWLHUWHU '1$ JHVFKDIIHQ XQG DOV 6FKZHOOHQZHUW HLQ

S49 $QWHLO YRQ 53( PLW GHP 9HUZHLV DXI HLQH IU�KHUH $UEHLW JHVHW]W;61

'LH I�QIWH $UEHLW YHUZHLVW QXU DXI GLH 7DWVDFKH/ GD� VLH HLQH 0XOWLSOH[0 3&5 YHUZHQGHW KDWWHQ1 (LQH

GHWDLOOLHUWHUH $QJDEH ]XU 0HWKRGLN EOLHEHQ GLH $XWKRUHQ VFKXOGLJ561

=XVDPPHQJHID�W HUJLEW VLFK DXV GLHVHQ $UEHLWHQ HLQ lKQOLFKHV %LOG/ ZHOFKHV LQ YLHOHP DXFK GLH 3UR0

EOHPH GHU KLHU YRUJHVWHOOWHQ HLJHQHQ $UEHLW ZLGHUVSLHJHOW1 =XPHLVW ZXUGHQ 4 ELV 5( $JDURVHJHOH YHU0

ZHQGHW/ 6 $UEHLWHQ EHQXW]WHQ 5; ELV 68 3&5 =\NOHQ/ ZRPLW VLH GHXWOLFKHQ LP OLQHDUHQ $PSOLILNDWLRQV0

EHUHLFK HLQHU 3&5 ODJHQ/ XQG GLH 6FKZHOOHQZHUWSUREOHPDWLN ZXUGH JHO|VW/ LQGHP VLH LJQRULHUW/ GHIL0

QLHUW/ GXUFK HLQH (LFKUHLKH RGHU GXUFK HLQH $QDO\VH YRQ 1RUPDOJHZHEH DQJHJDQJHQ ZXUGH1 'DPLW ZDU

HV NHLQHP GHU $XWKRUHQ P|JOLFK/ HLQH PHWKRGLVFK EHVVHUH /|VXQJ ]X ILQGHQ/ DOV GLH GHU KLHU YRUJHVWHOO0

WHQ HLJHQHQ $UEHLW1 (LQH TXDOLWDWLYH 'LIIHUHQ] ILQGHW VLFK QXU LQ GHQ WHLOV EHVVHUHQ *HUlWHQ/ ZHOFKH GHQ

DQGHUHQ $XWKRUHQ ]XU 9HUI�JXQJ VWDQGHQ1

'HU S49 6WDWXV YRQ 0HQLJHRPHQ

'HU ZLVVHQVFKDIWOLFKH .RQWH[W

0HQLJHRPH VLQG LQWUDFUDQLHOOH 7XPRUH/ ZHOFKH YRQ GHU $UDFKQRLGHD DXVJHKHQ1 6LH ]HLJHQ HLQH ,Q]L0

GHQ] YRQ 9 DXI 4331333 3HUVRQHQ/ NRPPHQ ]XPHLVW EHL lOWHUHQ 0HQVFKHQ YRU XQG WUHWHQ PLW HLQHU 9HU0

WHLOXQJ PlQQOLFK = ZHLEOLFK LQ HLQHP 9HUKlOWQLV 4=6 ELV 4=5 DXI1 1DFK :+2 ZHUGHQ VLH LQ *UDG ,/ *UDG

,, + DW\SLVFKH , XQG *UDG ,,, + DQDSODVWLVFK ± PDOLJQH , HLQJHWHLOW10DQ ILQGHW HLQH VWDUNH +lXIXQJ YRQ

0HQLJHRPHQ EHL GHU 1HXURILEURPDWRVH 7\S 51

=\WRJHQHWLVFK ILQGHW PDQ ]XPHLVW HLQH 'HOHWLRQ GHU %DQGH T45 DXI &KURPRVRP 554:3/4:41 'RUW EHILQGHW

VLFK GDV 1)5 *HQ/ ZHOFKHV LQ FD1 93( DOOHU VSRUDGLVFKHQ 0HQLJHRPH PXWLHUW XQG GDPLW GHU W\SLVFKH

'HIHNW GLHVHU 1HRSODVLH LVW4:51 $OV ZHLWHUH FKURPRVRPDOH /RFL ZHUGHQ 4S/ <T/ 43T/ 47T XQG 4:S EHL

*UDG ,, XQG ,,, 0HQLJHRPHQ EHVFKULHEHQ4:61 $OV ZHLWHUH SRWHQWLHOO UHOHYDQWH *HQH ZHUGHQ β0$GDSWLQ
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XQG 014 JHQDQQW4:7/4:8/0XWDWLRQHQ GHV S86 *HQHV ZXUGHQ QXU VHKU VHOWHQ LQ *UDG ,, XQG ,,, 0HQL0

JHRPHQ JHVHKHQ4:91

%H]�JOLFK 0XWDWLRQHQ LP S49 7XPRUVXSSUHVVRUJHQ JLEW HV JHJHQZlUWLJ QXU 6 9HU|IIHQWOLFKXQJHQ1 5

GLHVHU 6 6WXGLHQ IDQGHQ PLWWHOV 66&3/ 6RXWKHUQ %ORW XQG TXDQWLWDWLYH 3&5 NHLQH S49 'HIHNWH4::/4:;/ LQ

HLQHU $UEHLW ZXUGH GXUFK TXDQWLWDWLYH 3&5 4 'HOHWLRQ LQ 59 XQWHUVXFKWHQ 0HQLJHRPHQ JHIXQGHQ4:<1 ,Q

GLHVHP HLQHQ )DOO KDQGHOWH HV VLFK XP HLQ PHQLJRHQGRWKHOLDOHV 0HQLJHRP RKQH DW\SLVFKH XQG DQDSOD0

VWLVFKH (LJHQVFKDIWHQ + *UDG , ,1

$QDO\VH XQG ,QWHUSUHWDWLRQ GHU 5HVXOWDWH

$XIJUXQG GLHVHU QRFK EHVFKHLGHQHQ 'DWHQ EH]�JOLFK GHV S49 6WDWXV YRQ 0HQLJHRPHQ XQG ZHLO GLH

TXDQWLWDWLYH 3&5 HWDEOLHUW ZDU/ ZXUGH LP =XJH GLHVHU $UEHLW HLQH VROFKH 8QWHUVXFKXQJ GXUFKJHI�KUW1

(V VWDQGHQ 690HQLJHRPH GHU KLVWRSDWKRORJLVFKHQ *UDGXLHUXQJ , ELV ,,,/ 60HQLQJRVDUNRPH XQG 4

+lPDQJLR]\WRP ]XU $QDO\VH ]XU 9HUI�JXQJ1 9RQ GLHVHQ 690HQLJHRPHQ VWHOOWHQ 9 VLFK DOV S49 GHOH0

WLHUW + 4:( , GDU/ GLH UHVWOLFKHQ 5; + ;6( , HUZLHVHQ VLFK LQ LKUHP S49 6WDWXV DOV QRUPDO1 9RQ GHQ 9 S49

GHOHWLHUWHQ 0HQLJHRPHQ ZXUGHQ 7 DOV *UDG ,, XQG 5 DOV *UDG , KLVWRSDWKRORJLVFK NODVVLIL]LHUW1 'D 49

*UDG , 0HQLJHRPH XQWHUVXFKW ZXUGHQ/ ODJ EHL GLHVHQ GLH 'HOHWLRQVUDWH EHL 46 (/ EHL 48 DQDO\VLHUWHQ

*UDG ,, 0HQLJHRPHQ EHWUXJ GHU $QWHLO DQ S49 GHIHNWHQ GDPLW 5:( + $EE1 7< ,1 $OOH 8 *UDG ,,, 0HQL0

JHRPH ]HLJWHQ HLQHQ SRVLWLYHQ S49 %HIXQG/ HEHQVR GLH 60HQLQJRVDUNRPH *UDG ,9 XQG GDV +lPDQ0

JLR]\WRP *UDG ,,,1 $XFK GDV HLQH XQWHUVXFKWH &UDQLRSKDU\QJHRP HUZLHV VLFK DOV XQDXIIlOOLJ LQ VHLQHP

S49 6WDWXV1

S49 'HOHWLRQVPXVWHU QDFK :+2.ODVVLIL]LHUXQJ
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$EE1 7< = 'DUVWHOOXQJ GHU .RUUHODWLRQ ]ZLVFKHQ S49 6WDWXV XQG :+2 (LQWHLOXQJ GHU XQWHUVXFK0
WHQ 0HQLJHRPHQ> ZLH ]X VHKHQ LVW/ VR IDQG PDQ EHL GHQ *UDG , 0HQLJHRPHQ GHXWOLFK VHOWHQHU
'HOHWLRQHQ GHV 7XPRUVXSSUHVVRUJHQH S49 DOV EHL GHQ *UDG ,, 0HQLJHRPHQ> EHL GHQ *UDG ,,,
0HQLJHRPHQ ZDUHQ DOOH XQWHUVXFKWHQ )lOOH S49 SRVLWLY1

'LHVH 'DWHQ QXQ GHXWHQ GDUDXI KLQ/ GD� HLQH S49 'HOHWLRQ LQ 0HQLJHRPHQ GRFK HLQ JDU QLFKW VR VHOWH0

QHV (UHLJQLV GDUVWHOOW1 'LHVH 5HVXOWDWH VWHKHQ LQ HLQHP EHGLQJWHQ :LGHUVSUXFK ]X HLQHU 9LHO]DKO YRQ
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%HREDFKWXQJHQ/ EHL GHQHQ S490XWDWLRQHQ HKHU EHL PDOLJQHQ DOV EHL EHQLJQHQ 1HRSODVLHQ JHIXQGHQ

ZXUGHQ1 7HQGHQ]LHO ZDU GLHVHV 3KlQRPHQ DXFK KLHU ]X VHKHQ/ GD GLH 'HOHWLRQVUDWH EHL *UDG ,, 0HQL0

JHRPHQ HLQH GRSSHOW VR JUR�H ZLH EHL *UDG , 0HQLJHRPHQ ZDU1 +LQJHJHQ IDQGHQ VLFK NHLQH GHU HUZDU0

WHWHQ 9HUlQGHUXQJHQ DQ GHQ 8 *UDG ,,, 0HQLJHRPHQ1 (YHQWXHOO ZDU MHGRFK DXFK GLH =DKO GHU XQWHU0

VXFKWHQ )lOOH KLHUEHL HLQIDFK ]X JHULQJ1 'LHVH HLJHQHQ 5HVXOWDWH/ ZHOFKH DXIJUXQG GHU ELVKHU JU|�WHQ

8QWHUVXFKXQJ YRQ 0HQLJHRPHQ DXI S490XWDWLRQHQ JHZRQQHQ ZXUGHQ + KLHU 69 )lOOH JHJHQ ELVKHU

PD[LPDO 59 , IRUGHUQ DOV .RQVHTXHQ] HLQH ZHLWHUH $QDO\VH GHV KLHU HUVWPDOLJ EHVFKULHEHQHQ 3KlQR0

PHQV1 9LHOOHLFKW JHK|UW DXFK GDV 7XPRUVXSSUHVVRUJHQ S49 LQ GLH SRVWXOLHUWH *UXSSH YRQ ZHQLJHU RIW

YHUlQGHUWHQ *HQHQ EHL 0HQLJHRPHQ1 (LQ Q  6 EHL GHQ 0HQLQJRVDUNRPHQ ZDU MHGRFK ZRKO ]X JHULQJ/

XP DXV GHU 7DWVDFKH/ GD� DOOH )lOOH HLQHQ QRUPDOHQ 0764 %HIXQG DXIZLHVHQ/ ]X IROJHUQ/ GD� GLHVH

JHQHWLVFKH 9HUlQGHUXQJ I�U GLHVHQ 7XPRU RKQH %HGHXWXQJ LVW1

'HU S49 6WDWXV YRQ *OLRPHQ

'LVNXVVLRQ GHU (UJHEQLVVH

%HL GHQ LQVJHVDPW 7: DQDO\VLHUWHQ *OLRPH NRQQWH LQ 57 )lOOHQ + 84( , HLQ LQWDNWHV S49 *HQ QDFKJH0

ZLHVHQ ZHUGHQ1 ,Q 56 )lOOHQ + 7<( , ZDU GLHVHV 7XPRUVXSSUHVVRUJHQ MHGRFK GHOHWLHUW1 9RQ GHQ 7:+2

*UDG , *OLRPHQ ]HLJWHQ ]ZHL HLQHQ S49 SRVLWLYHQ/ ]ZHL HLQHQ S49 QHJDWLYHQ 6WDWXV + 83( YV1 83( ,1

%HL GHQ 47 *UDG ,, *OLRPHQ ODJ GDV 9HUKlOWQLV EHL 43 SRVLWLYHQ ]X 7 QHJDWLYHQ )lOOHQ + :4( YV1 5<( ,/

EHL GHQ < *UDG ,,, 7XPRUHQ EHL 7 SRVLWLYHQ ]X 8 QHJDWLYHQ )lOOHQ + 76( YV1 8:( , XQG EHL GHQ 49 *UDG

,9 1HRSODVLHQ EHL 7 SRVLWLYHQ ]X 45 QHJDWLYHQ )lOOHQ + 58( YV1 :8( ,1 $OOH 7 QLFKW QDFK :+2 *UDGX0

LHUXQJ HLQJHWHLOWHQ *OLRPH + 4 $VWUR]\WRP/ 4 2OLJRGHQGURJOLRP XQG 5 KLVWRSDWKRORJLVFK �EHUKDXSW0

QLFKW NODVVLIL]LHUWH 7XPRUH , ERWHQ HLQ HLQKHLWOLFKHV %LOG= DOOH 8 ZLHVHQ NHLQH S49 'HOHWLRQ DXI +$EE1 83

,1 =XVDPPHQJHID�W VWHOOW VLFK HLQH HLQGHXWLJH .RUUHODWLRQ ]ZLVFKHQ S49 'HOHWLRQVUDWH XQG GHP 0D0

OLJQLWlWVJUDG GDU1

'LHVH (UJHEQLVVH GHFNHQ VLFK ]XPHLVW PLW GHQHQ GHU /LWHUDWXU= ZLH LQ 7DEHOOH 4 DEJHELOGHW/ VR VFKZDQ0

NHQ GLH 'HOHWLRQVUDWHQ DQ SULPlUHQ *OLRPHQ ]ZLVFKHQ 66( XQG 93( PLW HLQHP 0LWWHO YRQ 7</4( EHL

]XVDPPHQJHID�W 588 XQWHUVXFKWHQ )lOOHQ1 ,Q GLHVHQ 6WXGLHQ ZXUGHQ *OLRPH LP DOOJHPHLQHQ/ $VWUR0

]\WRPH XQG *OLREODVWRPH XQWHUVXFKW1 'DEHL ]HLJWH VLFK LQ GLHVHQ 6WXGLHQ NHLQH 7HQGHQ] EH]�JOLFK

HLQHV $QVWLHJHV GHU 'HOHWLRQVUDWH YRQ QLHGULJ0 ]X K|KHUJUDGLJHQ *OLRPHQ1 'HUJOHLFKHQ LVW MHGRFK ]X

HUZDUWHQ/ GD QHEHQ HLQHP 9HUOXVW GHU &KURPRVRPHQ 45 T XQG 46T YRQ QLHGULJ0 ]X K|KHUJUDGLJHQ

*OLRPHQ DXFK HLQH HUK|KWH 'HOHWLRQVUDWH YRQ <S RIW EHVFKULHEHQ ZXUGH4;3/4;41 ,Q GLHVHU $UEHLW QXQ JH0

ODQJ XQVHUHV :LVVHQV QDFK GHU HUVWH HLQGHXWLJH %HZHLV/ GD� HV QLFKW QXU HLQH .RUUHODWLRQ ]ZLVFKHQ

GHP 0DOLJQLWlWVJUDG XQG GHU &KURPRVRP <S 'HOHWLRQVUDWH/ VRQGHUQ DXFK ]ZLVFKHQ GHP 0DOLJQLWlWV0

JUDG XQG GHP S49 6WDWXV JLEW1 'LHVHU %HIXQG VSULFKW DOV ZHLWHUHV ZLFKWLJHV ,QGL] I�U GLH 7KHVH/ GD� HV

VLFK EHL GHP DXI &KURPRVRP <S HUZDUWHWHQ 7XPRUVXSSUHVVRUJHQ XP S49 KDQGHOQ PX�1
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S49 'HOHWLRQVPXVWHU QDFK :+2.ODVVLIL]LHUXQJ
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$EE1 83 = 'DUVWHOOXQJ GHU .RUUHODWLRQ ]ZLVFKHQ S49 6WDWXV XQG :+2 (LQWHLOXQJ QDFK 0DOLJQL0
WlW> ZLH ]X VHKHQ LVW/ VR IDQG PDQ EHL GHQ K|KHUJUDGLJHQ *OLRPHQ GHXWOLFK KlXILJHU 'HOHWLRQHQ
GHV 7XPRUVXSSUHVVRUJHQH S49 DOV EHL GHQ QLHGULJJUDGLJHQ 7XPRUHQ1

'LH 6WDELOLWlW GHV 7XPRUVXSSUHVVRUJHQHV S49 LQ =HOONXOWXU

:HQQ PDQ GLH *UHQ]H ]ZLVFKHQ S49 SRVLWLYHQ XQG S49 QHJDWLYHQ 7XPRUHQ EHL HLQHP $QWHLO YRQ 93(

S49 SRVLWLYHQ =HOOHQ HQWVSUHFKHQG GHU 6WDQGDUGDEZHLFKXQJ DOV 0H�ZHUW I�U GLH 8QJHQDXLJNHLW GHU

0HWKRGLN DQVHW]WH/ GDQQ HUKLHOW PDQ DOV 5HVXOWDW/ GD� 5 GHU 44 XQWHUVXFKWHQ /LQLHQ + 4;( , LKUHQ 6WDWXV

LQQHUKDOE GHU =HOONXOWXU JHlQGHUW KDWWHQ + VLHKH 7DEHOOH ; ,1 6RZRKO GLHVH EHLGHQ )lOOH DOV DXFK GLH 3R0

VLWLYNRQWUROOH HQWZLFNHOWHQ HLQH 0764BH6 = *L6DB([14 5DWLR/ ZHOFKH LQ GHU PLQLPDOVWHQ 9DULDQWH LP0

PHU QRFK IDVW GRSSHOW VR JUR� ZLH GHU K|FKVWH :HUW GHU DOV S49 QHJDWLY JHZHUWHWHQ 7XPRUH ZDU1 6RPLW

NRQQWH PDQ GLHVH 6 7XPRUH HLQGHXWLJ YRQ GHQ DQGHUHQ ; GLIIHUHQ]LHUHQ1 'D EHL EHLGHQ /LQLHQ DXFK GHU

S49 6WDWXV IU�KHU 3DVVDJHQ EHNDQQW ZDU + VLHKH 7DEHOOH 8 ,/ NRQQWH PDQ IROJHUQ/ GD� GLH JHQHWLVFKH

$OWHUDWLRQ EHUHLWV ]X HLQHP IU�KHQ =HLWSXQNW HLQJHWUHWHQ VHLQ PX�WH/ GD EHLGH =HOOLQLHQ LQ 3DVVDJH 49

E]Z1 56 S49 QHJDWLY ZDUHQ/ DOV 3ULPlUWXPRU MHGRFK QRFK HLQHQ S49 SRVLWLYHQ 6WDWXV KDWWHQ1 $OV 3RVL0

WLYNRQWUROOH GLHQWH HLQH =HOOLQLH/ ZHOFKH VRZRKO DOV 3ULPlUWXPRU DOV DXFK DOV /LQLH S49 SRVLWLY EOLHE1

'DPLW JHODQJ XQVHUHV :LVVHQV QDFK HUVWPDOLJ GHU %HZHLV/ GD� HV VHKU ZRKO ]X 9HUlQGHUXQJHQ GHV S49

6WDWXV YRP 3ULPlUWXPRU KLQ ]XU =HOONXOWXU NRPPHQ NDQQ/ E]Z1 GDV HLQ VFKRQ YRUEHVWHKHQGHU S49 PX0

WLHUWHU .ORQ EHVVHU DXI GLH 6HOHNWLRQVNULWHULHQ GHU =HOONXOWXU UHDJLHUHQ NDQQ DOV GLH DQGHUHQ =HOOHQ GHV

3ULPlUWXPRUHV1

.RQVHTXHQ]HQ

,Q GLHVHU 6WXGLH NRQQWH JH]HLJW ZHUGHQ/ GD� GLH 'HOHWLRQVUDWH GHV 7XPRUVXSSUHVVRUJHQHV S49 EHL

*OLRPHQ LQ 7: XQWHUVXFKWHQ 3ULPlUWXPRUHQ EHL 7< ( ODJ1 (LQ S49 9HUOXVW IDQG VLFK MHGRFK LQ 94 ( GHU

64 XQWHUVXFKWHQ =HOOLQLHQ/ ZHOFKH DXV *OLRPHQ JHZRQQHQ ZXUGHQ1 (UJR IDQG VLFK HLQH 'LIIHUHQ] YRQ

44(1 9RQ 43 GHU 4< S49 QHJDWLY /LQLHQ JHODQJ HV '1$ DXV LKUHP 3ULPlUWXPRU ]X H[WUDKLHUHQ XQG DXI
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GHQ S49 6WDWXV KLQ ]X DQDO\VLHUHQ1 +LHUEHL ]HLJWH VLFK LQ 5 )lOOHQ/ G1K1 LQ 4;(/ HLQH 9HUlQGHUXQJ= GHU

3ULPlUWXPRU VWHOOWH VLFK DOV S49 SRVLWLY/ GLH UHVXOWLHUHQGH =HOOLQLH MHGRFK DOV S49 QHJDWLY GDU1 $XV GLH0

VHQ 5HVXOWDWHQ ZXUGH GDQQ GLH 6FKOX�IROJHUXQJ JH]RJHQ/ GD� HV HLQHQ =XVDPPHQKDQJ ]ZLVFKHQ GHQ

45( XQG GHQ 4;( JHEHQ PX�/ GD� HV EHL *OLRPHQ WDWVlFKOLFK HLQH 9HUlQGHUXQJ GHV S49 6WDWXV LQ GHU

=HOONXOWXU JDE XQG GDV GHVKDOE VlPWOLFKH ]XPLQGHVWHQV DQ =HOOLQLHQ YRQ *OLRPHQ JHZRQQHQ (UNHQQW0

QLVVH EH]�JOLFK GHV 7XPRUVXSSUHVVRUJHQHV S49 RGHU 0764 NULWLVFK EHWUDFKWHW ZHUGHQ P�VVHQ1

'HQQRFK KDQGHOW HV VLFK EHL GHP 7XPRUVXSSUHVVRUJHQH S49 XP HLQHV GHU ZLFKWLJVWHQ *HQH LQ GHU 0R0

OHNXODUSDWKRORJLH YRQ *OLRPHQ XQG HLQHU 9LHO]DKO DQGHUHU PDOLJQHU 1HRSODVLHQ1 =HQWUDOH %HZHLVH

KLHUI�U VLQG GLH RIW UHSURGX]LHUWHQ 'HOHWLRQVUDWHQ DQ SULPlUHQ *OLRPHQ YRQ FD1 83(/ GLH .RUUHODWLRQ

]ZLVFKHQ GHU /RNDOLVDWLRQ GLHVHV *HQHV/ VHLQHU )XQNWLRQ XQG GHP LQ GLHVHU /RNDOLVDWLRQ HUZDUWHWHQ

7XPRUVXSSUHVVRUJHQ/ GHU 9HUlQGHUXQJ GHU PDOLJQHQ =HOOHLJHQVFKDIWHQ QDFK 7UDQVIHNWLRQ S49 GHOHWLHU0

WHU =HOOHQ KLQ ]X ZHQLJHU E|VDUWLJHQ (LJHQVFKDIWHQ XQG HLQH 9LHO]DKO DQGHUHU )DNWHQ1 $XFK GLHVH $U0

EHLW P|FKWH GLH %HGHXWXQJ GHV *HQHV I�U HWZDLJH *HQWKHUDSLHQ XQWHUVWUHLFKHQ/ ZHQQJOHLFK HV VLFK DOV

.RQVHTXHQ] DXV GLHVHU 6WXGLH HUJLEW/ GD� GLH LQLWLDOH (XSKRULH EHL (QWGHFNXQJ GHV *HQHV ZRKO GRFK

HWZDV ]X KRFK DQJHVHW]W ZDU1
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=XVDPPHQIDVVXQJ

=LHO GLHVHU 'LVVHUWDWLRQ ZDU GLH %HDQWZRUWXQJ GHU )UDJH/ LQ ZHOFK HLQHP 0D�H GHU 6WDWXV GHV 7XPRU0

VXSSUHVVRUJHQHV S49 RGHU 0764 YRQ HLQHP 3ULPlUWXPRU KLQ ]X GHU DXV GLHVHP JHZRQQHQHQ =HOOLQLHQ

NRQVWDQW EOHLEW1 'LHVH )UDJHVWHOOXQJ UHVXOWLHUWH DXV GHU %HREDFKWXQJ/ GD� GLH S49 'HOHWLRQVUDWH LQ 3UL0

PlUWXPRUHQ HLQH GHXWOLFK JHULQJHUH DOV LQ =HOOLQLHQ ZDU1

'D]X ZXUGH LQ HLQHU HUVWHQ 3KDVH GHU S49 XQG S48 6WDWXV DOOHU LP /DERU I�U +LUQWXPRUELRORJLH HWD0

EOLHUWHQ =HOOLQLHQ EHVWLPPW1 ,Q HLQHU ]ZHLWHQ 3KDVH ZXUGH HLQH 0HWKRGLN LQ )RUP HLQHU TXDQWLWDWLYHQ

3&5 HQWZLFNHOW/ XP $XVVDJHQ EH]�JOLFK GHV LPPHU PLW QRUPDOHQ =HOOHQ NRQWDPLQLHUWHQ 3ULPlUWX0

PRUHV PDFKHQ ]X N|QQHQ1 'DUDQ DQVFKOLH�HQG ZXUGH GLHVH 0HWKRGLN QLFKW QXU DXI GLH 3ULPlUWXPRUH

DQJHZHQGHW/ ZHOFKH GLH 4XHOOH GHU =HOOLQLHQ ZDUHQ/ VRQGHUQ DXI HLQH 9LHO]DKO YRQ *OLRPHQ XQG 0HQL0

JHRPHQ1

(V ]HLJWH VLFK/ GD� YRQ GHQ 64 XQWHUVXFKWHQ =HOOLQLHQ LQ 4< /LQHQ/ G1K1 94(/ HLQH KRPR]\JRWH 'HOHWLRQ

PLQGHVWHQV HLQHV GHU 6 ([RQV YRUODJ1 5; GHU 64 =HOOLQLHQ/ G1K1 <3(/ ]HLJWHQ VLFK LQ LKUHP S49 6WDWXV

KRPRJHQ/ HQWZHGHU DOOH 6 ([RQV ZDUHQ YRUKDQGHQ RGHU GHOHWLHUW1 %HL GHP S48 6WDWXV HUJDE VLFK/ GD�

54 GHU 64 =HOOLQLHQ/ G1K1 9;(/ GHV *HQHV YHUOXVWLJ JHJDQJHQ ZDUHQ1 'HU S48 6WDWXV HQWVSUDFK LQ 5< GHU

64 /LQLHQ GHP S49 6WDWXV/ G1K1/ LQ <7( GHU )lOOH ZDUHQ EHLGH *HQH VLFK LQ LKUHP 'HOHWLRQVPXVWHU

JOHLFK1 .RUUHOLHUW PDQ GLH (UJHEQLVVH GHV S49 6WDWXV PLW GHQ 5HVXOWDWHQ PLW GHP 5E 6WDWXV/ VR VDK

PDQ/ GD� EHL GHQ 47 YRQ DXI 5E KLQ XQWHUVXFKWHQ =HOOLQLHQ LQ 44 )lOOHQ/ G1K1 :<(/ HQWZHGHU HLQ S490

RGHU HLQ 5E0'HIHNW YRUODJ1 (V JDE NHLQHQ HLQ]LJHQ )DOO/ EHL GHP VRZRKO GDV S49 *HQ DOV DXFK GDV 5E

3URWHLQ GHIHNW ZDU1 'LHVH (UJHEQLVVH JOLFKHQ GDPLW GHQ %HREDFKWXQJHQ/ GD� IDVW LPPHU QXU GDV HLQH

RGHU DQGHUH 7XPRUVXSSUHVVRUJHQ HLQHQ 'HIHNW ]HLJW XQG GDV GLH 5DWH YRQ 0XWDWLRQHQ LQ GHP HLQHQ

RGHU GHP DQGHUHQ *HQ ]XVDPPHQJHQRPPHQ VHKU KRFK LVW1

(LQH '1$ ([WUDNWLRQ DXV 3ULPlUWXPRUHQ YRQ 43 GHU S49 GHOHWLHUWHQ =HOOLQLHQ JHODQJ GXUFK 9HUZHQ0

GXQJ YRQ 3DUDIILQVFKQLWWHQ1 1DFK $QDO\VH PLWWHOV GHU TXDQWLWDWLYHQ 3&5 IDQG VLFK DOV 5HVXOWDW/ GD� 5

GHU 43 /LQLHQ WDWVlFKOLFK HLQH S49 'HOHWLRQ HUVW LQ GHU =HOONXOWXU HUIDKUHQ KDWWHQ/ GD LKU 3ULPlUWXPRU

QRFK �EHU PLQGHVWHQV HLQ LQWDNWHV S49 *HQ YHUI�JWH1 )U�KH 3DVVDJHQ GLHVHU 5 /LQLHQ ]HLJWHQ HEHQIDOOV

GLH S490XWDWLRQ/ VR GD� JHIROJHUW ZHUGHQ NRQQWH/ GD� GDV VFKlGLJHQGH (UHLJQLV LQ HLQHU VHKU IU�KHQ

3KDVH GHU .XOWLYLHUXQJ HLQJHWUHWHQ VHLQ PX�WH1 'LHVH LQ GHU /LWHUDWXU QRFK QLFKW EHVFKULHEHQH %HRE0

DFKWXQJ ]ZLQJW ]XU NULWLVFKHQ %HWUDFKWXQJ YRQ 5HVXOWDWHQ GHU S49 )RUVFKXQJ/ ZHOFKH DQKDQG YRQ =HO0

OLQHQ JHZRQQHQ ZXUGHQ1

%HL GHU TXDQWLWDWLYHQ 3&5 0 $QDO\VH YRQ 7: *OLRPHQ IDQG VLFK HLQH S49 'HOHWLRQVUDWH LQ 7<(1 'LHVH

5DWH ]HLJWH HLQH GHXWOLFKH .RUUHODWLRQ ]XU 0DOLJQLWlW XQG VWHOOWH GDPLW XQVHUHV :LVVHQV QDFK GLH (UVW0

EHVFKUHLEXQJ HLQHV VROFKHQ =XVDPPHQKDQJHV GDU1 ,Q 4;( GHU 69 XQWHUVXFKWHQ 0HQLJHRPH IDQG VLFK

HEHQIDOOV HLQH S49 'HOHWLRQ1 $XFK GLHVHV ZXUGH LQ VROFK HLQHP 0D�H QRFK QLFKW EHULFKWHW1
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'DQNVDJXQJ

,FK P|FKWH DQ GLHVHU 6WHOOH 3' 'U101:HVWSKDO/ /HLWHU GHV /DERUV I�U +LUQWXPRUELRORJLH/ XQG 3URI1 'U1

+10'1+HUUPDQQ/ 'LUHNWRU GHU QHXURFKLUXUJLVFKHQ .OLQLN GHV 8.(/ I�U GLH hEHUODVVXQJ GHV 7KHPDWLN

XQG I�U GLH %HUHLWVWHOOXQJ GHU 5lXPOLFKNHLWHQ LQ VHKU JUR�HP 0D�H GDQNHQ1 2KQH LKUH YRUDQJHKHQGH

$UEHLWHQ ZlUH GLH 9HUZLUNOLFKXQJ PHLQHU 7KHPDWLN QLFKW P|JOLFK JHZHVHQ1

:HLWHUKLQ VFKXOGH LFK +LOGHJDUG 0HLVVQHU/ 6YHQMD =DSI/ 'RURWKHD =LUNHO/ .LP 3ODW]HN/ %LDQFD +HLQ0

ULFK XQG %ULWWD /DXEH JUR�HQ 'DQN1 6LH OHKUWHQ PLFK QLFKW QXU GLH JUXQGOHJHQGHQ 7HFKQLNHQ GLHVHU

$UEHLW/ VRQGHUQ HEHQIDOOV *HGXOG/ $XVGDXHU XQG 0XW ]X HQWZLFNHOQ1

(EHQVR G�UIHQ KLHU GLH 1DPHQ 'U1 $1*LHVH XQG )UDX 'U1.1/DPV]XV QLFKW IHKOHQ1 9RQ LKQHQ HUKLHOW LFK

HLQH 9LHO]DKO ZLFKWLJHU $QUHJXQJHQ XQG ,GHHQ1 'U1 /DDV DXV GHP QHXURSDWKRORJLVFKHQ ,QVWLWXW GHV

8.( P|FKWH LFK I�U GLH IUHXQGOLFKH hEHUODVVXQJ HWOLFKHU 3DUDIILQVFKQLWWH GDQNHQ1

0HLQHQ 0LWGRNWRUDQGHQ YHUGDQNH LFK YRU DOOHP GDV :LVVHQ/ GD� LFK QLFKW DOOHLQH DQ PLWXQWHU IUXVWULH0

UHQGHQ )UDJHQ JHDUEHLWHW KDEH1 110216FKPLGW GDQNH LFK YRU DOOHP I�U GLH JHPHLQVDPHQ ODQJHQ 1lFKWH

LP /DERU1 2KQH GLH $UEHLW YRQ 01/�FNH EH]�JOLFK GHV 7XPRUVXSSUHVVRUJHQHV 5E Z�UGH PLU HLQ ZH0

VHQWOLFKHU 7HLO PHLQHU 6WXGLH IHKOHQ1 6HLQH 5HVXOWDWH OLHIHUWHQ HLQHQ HQWVFKHLGHQGHQ %HZHLV I�U GLH

5LFKWLJNHLW PHLQHU (UJHEQLVVH1

,Q $1 6WHLQHU IDQG LFK HLQHQ 0HQVFKHQ/ ZHOFKHU PLU LQQHUKDOE GHU PHKUMlKULJHQ $UEHLW DQ GLHVHU 7KH0

PDWLN RIW *UXQG ZDU/ WURW] DOOHU :LGULJNHLWHQ/ LPPHU ZLHGHU JHUQH DQ GHQ 2UW PHLQHV 6FKDIIHQV ]XU�FN

]X NHKUHQ1 $PRU PL PRVVH/ FKH PL ID SDUODUH / ,QIHUQR/ ,,/ :5

$XFK PHLQHU 0XWWHU XQG PHLQHP 9DWHU ELQ LFK ]X HLQHU JUR�HQ 'DQNVDJXQJ YHUSIOLFKWHW1 6LH HUP|J0

OLFKWHQ PLU QLFKW DOOHLQ GXUFK LKUH ILQDQ]LHOOH 8QWHUVW�W]XQJ/ ZHOFKH VLH VHOEHU QLFKW LQ JHULQJHP 0D�H

EHODVWHWH/ GLH 'XUFKI�KUXQJ GLHVHU $UEHLW1 (EHQVR 'DQN DQ ,QJULG1
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/HEHQVODXI

3714519;=
*HERUHQ LP $.0+DUEXUJ DOV XQHKHOLFKHV .LQG GHV $UEHLWHUV 3HWHU +DKQ XQG GHU 6HNUHWlULQ *LVHOD
+DUWPDQQ

FD1 HUVWHQ 6 /HEHQVMDKUH=
�EHUZLHJHQGH =HLW DXIJHZDFKVHQ EHL 2QNHO XQG 7DQWH> DQVFKOLH�HQG EHL GHU 0XWWHU/ ZHUNWDJV �EHU LP
.LQGHUJDUWHQ

3;1391;;=
$ELWXU $OH[DQGHU0YRQ0+XPEROGW *\PQDVLXP/ +DPEXUJ

361431;; 0 641381<3=
=LYLOGLHQVW EHLP 'HXWVFKHQ 5RWHQ .UHX]/ /DQGNUHLV +DUEXUJ/ LP 5HWWXQJVGLHQVW> GDEHL $XVELOGXQJ
]XP 5HWWXQJVKHOIHU

:6 <32<4 XQG 66 <4=
*DVWK|UHU GHU 3KLORVRSKLH/ /LWHUDWXU0/ .XQVW0/ XQG 0XVLNZLVVHQVFKDIW GHU 8QLYHUVLWlW +DPEXUJ1

541431<4=
%HJLQQ GHV 6WXGLXPV GHU +XPDQPHGL]LQ DQ GHU 8QLYHUVLWlW +DPEXUJ

371431<6=
3K\VLNXP EHVWDQGHQ

'H]HPEHU <6=
%HJLQQ GHU 'RNWRUDUEHLW LP /DERU I�U +LUQWXPRUELRORJLH GHU QHXURFKLUXUJLVFKHQ .OLQLN GHV 8.( XQWHU
3' 'U1:HVWSKDO EH]�JOLFK GHU (QWZLFNOXQJ GHV 7XPRUVXSSUHVVRUJHQHV S4920764 YRP ELRSWLVFKHQ
0DWHULDO KLQ ]X =HOOLQLHQ KRKHU 3DVVDJH]\NOHQ1

4913<1<7=
41 6WDDWVH[DPHQ EHVWDQGHQ

441371<:=
51 6WDDWVH[DPHQ EHVWDQGHQ

5;1341<:=
%HJLQQ GHV 3UDNWLVFKHQ -DKUHV

&KLUXUJLH = $. +DUEXUJ
,QQHUH 0HGL]LQ= $. +DUEXUJ
1HXURFKLUXUJLH= 8.(
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$QKDQJ

'DV 3URJUDPP %031(8741(;(

41 GLP IHOG'+4333,
51 GLP DUUD\+453/46,

61 VWDUW=

71 DOOHV  3
81 SL[HO  3
91 PD[  3
:1 PLQ  588
;1 WDEX'  FKU'+<,
<1 EDFNJUG  3
431 =QXOO  3
441 \YDOXH  3

451 VFKULIW'  %'DWHL% . WDEX' . %3L[HO% . WDEX' . %,QWHQVLWDHW% . WDEX' . %;=<0$FKVH% . WDEX' . %;=<0$FKVH2GSL%
461 VFKULIW'  VFKULIW' . WDEX' . %0D[=0LQ1% . WDEX' . %0LWWHO% . WDEX' . %%DFNJUGB8% . WDEX' . %%DFNJUGB/%
471 VFKULIW'  VFKULIW' . WDEX' . %8QWHQ%. WDEX' . %/LQNV%

481 DEIUDJH=
491 FOV
4:1 SULQW=SULQW=SULQW
4;1 SULQW%%03 4XDQWLIL]LHUHU 9HUVLRQ 713 E\ &KULVWLDQ +DUWPDQQ%
4<1 SULQW%/DERU I U +LUQWXPRUELRORJLH 2 8.(%
531 SULQW= SULQW= SULQW
541 ,QSXW%1DPH GHU GDWHLHQ= %>GDWHL'
551 LQSXW%$QIDQJ= %>EHJLQ
561 LQSXW%(QGH= %>HQGH
571 LI +++ HQGH 0 EHJLQ , 2 5, - 5,  +LQW++HQGH 0 EHJLQ , 2 5, - 5, WKHQ JRWR ZHLWHU
581 LQSXW%'LYLVLRQ ]ZHLHU %DQGHQ" +M2Q,%>GLYE'
591 LI GLYE'  %Q% WKHQ JRWR ZHLWHU
5:1 LQSXW%%DQGH 425+4, RGHU 524+5,= %>1XPP'
5;1 LI 1XPP'  %4% WKHQ VFKULIW'  VFKULIW' . WDEX' . %8B% 425% . WDEX' . %/B% 425%= JRWR ZHLWHU
5<1 LI 1XPP'  %5% WKHQ VFKULIW'  VFKULIW' . WDEX' . %8B% 524% . WDEX' . %/B% 524%= JRWR ZHLWHU
631 LI 1XPP' !? %4% RU 1XPP' !? %5% WKHQ JRWR DEIUDJH
641 ZHLWHU=
651 SULQW=SULQW=SULQW
661 SULQW%0000000000000%HJLQQ GHU $XVZHUWXQJ0000000000000000%
671 SULQW

681 SULQW= SULQW%,QLWLDOLVLHUXQJ111%= SULQW
691 IRU L  4 WR 46
6:1 IRU N  L WR 46
6;1 DUUD\+L/N,  3
6<1 QH[W N
731 QH[W L

741 HLQOHVHQ=

751 IRU L  EHJLQ WR HQGH
761 J'  ULJKW'+VWU'+L,/ OHQ+VWU'+L,,04,
771 SULQW%/RDGLQJ QRZ= %>GDWHL'> *'> FKU'+79,> %EPS%>
781 RSHQ %ELQDU\%/&4/GDWHL' . J' . %1EPS%
791 FRXQWHU  3
7:1 \YDOXH  4
7;1 ORRS4=
7<1 LI HRI+4, !? 3 WKHQ JRWR DXVZHUWXQJ
831 JHW' &4/4/F'
841 FRXQWHU  FRXQWHU . 4

851 LI FRXQWHU  4< DQG DVF+F', ! 3 WKHQ [DFKVH  DVF+F',
861 LI FRXQWHU  53 DQG DVF+F', ! 3 WKHQ [DFKVH  [DFKVH . + DVF+F', - 589 ,
871 LI FRXQWHU  54 DQG DVF+F', ! 3 WKHQ [DFKVH  [DFKVH . + DVF+F', - 98869 ,
881 LI FRXQWHU  55 DQG DVF+F', ! 3 WKHQ [DFKVH  [DFKVH . + DVF+F', - 49:::549 ,
891 LI FRXQWHU  55 WKHQ JRVXE =QXOO5
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8:1 LI FRXQWHU  56 DQG DVF+F', ! 3 WKHQ \DFKVH  DVF+F',
8;1 LI FRXQWHU  57 DQG DVF+F', ! 3 WKHQ \DFKVH  \DFKVH . + DVF+F', - 589 ,
8<1 LI FRXQWHU  58 DQG DVF+F', ! 3 WKHQ \DFKVH  \DFKVH . + DVF+F', - 98869 ,
931 LI FRXQWHU  59 DQG DVF+F', ! 3 WKHQ \DFKVH  \DFKVH . + DVF+F', - 49:::549 ,
941 LI FRXQWHU  59 WKHQ SULQW [DFKVH>%=%>\DFKVH>

951 LI FRXQWHU  6< DQG DVF+F', ! 3 WKHQ [GSL  DVF+F',
961 LI FRXQWHU  73 DQG DVF+F', ! 3 WKHQ [GSL  [GSL . + DVF+F', - 589 ,
971 LI FRXQWHU  74 DQG DVF+F', ! 3 WKHQ [GSL  [GSL . + DVF+F', - 98869 ,
981 LI FRXQWHU  75 DQG DVF+F', ! 3 WKHQ [GSL  [GSL . + DVF+F', - 49:::549 ,

991 LI FRXQWHU  76 DQG DVF+F', ! 3 WKHQ \GSL  DVF+F',
9:1 LI FRXQWHU  77 DQG DVF+F', ! 3 WKHQ \GSL  \GSL . + DVF+F', - 589 ,
9;1 LI FRXQWHU  78 DQG DVF+F', ! 3 WKHQ \GSL  \GSL . + DVF+F', - 98869 ,
9<1 LI FRXQWHU  79 DQG DVF+F', ! 3 WKHQ \GSL  \GSL . + DVF+F', - 49:::549 ,

:31 LI FRXQWHU ? 43:< WKHQ JRWR ORRS4
:41 LI FRXQWHU ! 43:< DQG FRXQWHU ? + 43:< . [DFKVH , WKHQ EDFNJUG  EDFNJUG . DVF+F',
:51 LI FRXQWHU  43:< WKHQ ZHUW  DVF+F',
:61 LI FRXQWHU  +43:< . + \YDOXH - =YRU ,, WKHQ ZHUW  ZHUW . DVF+F',= \YDOXH  \YDOXH . 4

:71 LI DVF+F',  3 WKHQ JRWR ORRS4
:81 DOOHV  DOOHV . DVF+F',
:91 SL[HO  SL[HO . 4
::1 LI DVF+F', ? PLQ WKHQ PLQ  DVF+F',
:;1 LI DVF+F', ! PD[ WKHQ PD[  DVF+F',
:<1 JRWR ORRS4

;31 =QXOO5=
;41 =QXOO  [DFKVH
;51 UXQWHU =
;61 =QXOO  =QXOO 0 7
;71 LI =QXOO  07 WKHQ =QXOO  3= =YRU  ;DFKVH . =QXOO= UHWXUQ
;81 LI =QXOO ? 3 WKHQ =QXOO  =QXOO - 04= =YRU  ;DFKVH . =QXOO= UHWXUQ
;91 JRWR UXQWHU

;:1 DXVZHUWXQJ=
;;1 FORVH &4
;<1 SULQW% 0 %HUHFKQXQJ%
<31 DUUD\+L/4,  SL[HO
<41 DUUD\+L/5,  DOOHV
<51 DUUD\+L/6,  [DFKVH
<61 DUUD\+L/7,  \DFKVH
<71 DUUD\+L/8,  LQW+[GSL 2 6<16: ,
<81 DUUD\+L/9,  LQW+\GSL 2 6<16: ,
<91 DUUD\+L/:,  PD[
<:1 DUUD\+L/;,  PLQ
<;1 DUUD\+L/<,  LQW+DOOHV 2 SL[HO,
<<1 DUUD\+L/43,  LQW+ EDFNJUG 2 [DFKVH ,
4331 DUUD\+L/44,  LQW+ ZHUW 2 + \YDOXH . 4 ,,
4341 DUUD\+L/45,  DOOHV 0 LQW+ SL[HO - + EDFNJUG 2 [DFKVH ,,
4351 DUUD\+L/46,  DOOHV 0 LQW+ SL[HO - + ZHUW 2 + \YDOXH . 4 ,,,

4361 LI DUUD\+L/45, ? LQW+DOOHV 2 SL[HO , WKHQ DUUD\+L/45,  LQW+DOOHV 2 SL[HO ,
4371 LI DUUD\+L/46, ? LQW+DOOHV 2 SL[HO , WKHQ DUUD\+L/46,  LQW+DOOHV 2 SL[HO ,

4381 SL[HO  3
4391 DOOHV  3
43:1 PLWWHO  3
43;1 PD[  3
43<1 PLQ  588
4431 [DFKVH  3
4441 \DFKVH  3
4451 EDFNJUG  3

4461 QH[W L

4471 EHUHFKQHQ=
4481 IRU L  EHJLQ WR HQGH
4491 IHOG'+L,  GDWHL' . ULJKW'+VWU'+L,/ OHQ+VWU'+L,,04, . %1EPS%
44:1 IHOG'+L,  IHOG'+L, . WDEX' . VWU'+DUUD\+L/4,, . WDEX' . VWU'+DUUD\+L/5,, . WDEX' . VWU'+DUUD\+L/6,, . % =% . VWU'+DUUD\+L/7,, .

WDEX' . VWU'+DUUD\+L/8,, . %=% . VWU'+DUUD\+L/9,,
44;1 IHOG'+L,  IHOG'+L, . WDEX' . VWU'+DUUD\+L/:,, . % = % . VWU'+DUUD\+L/;,, . WDEX' . VWU'+DUUD\+L/<,, . WDEX' . VWU'+DUUD\+L/43,, .

WDEX' . VWU'+DUUD\+L/44,, . WDEX' . VWU'+DUUD\+L/45,,
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44<1 IHOG'+L,  IHOG'+L, . WDEX' . VWU'+DUUD\+L/46,,
4531 QH[W L
4541 LI 1XPP'  %4% WKHQ JRWR 9DUL4
4551 LI 1XPP'  %5% WKHQ JRWR 9DUL5
4561 LI 1XPP' !? %4% RU 1XPP' !? %5% WKHQ JRWR DEVSHLFKHUQ
4571 9DUL4=
4581 IRU L  EHJLQ WR HQGH 0 4 VWHS 5
4591 IHOG'+L,  IHOG'+L, . WDEX' . VWU'+DUUD\+L/45, 2 DUUD\+L.4/45,,
45:1 IHOG'+L,  IHOG'+L, . WDEX' . VWU'+DUUD\+L/46, 2 DUUD\+L.4/46,,
45;1 QH[W L
45<1 JRWR DEVSHLFKHUQ
4631 9DUL5=
4641 IRU L  EHJLQ . 4 WR HQGH VWHS 5
4651 IHOG'+L,  IHOG'+L, . WDEX' . VWU'+DUUD\+L/45, 2 DUUD\+L04/45,,
4661 IHOG'+L,  IHOG'+L, . WDEX' . VWU'+DUUD\+L/46, 2 DUUD\+L04/46,,
4671 QH[W L

4681 DEVSHLFKHUQ=
4691 RSHQ %RXWSXW%/&4/GDWHL'.%1W[W%
46:1 SULQW &4/VFKULIW'
46;1 IRU L  EHJLQ WR HQGH.4
46<1 SULQW &4/IHOG'+L,
4731 QH[W L
4741 FORVH &4
4751 SULQW%5($'<%

4761 SULQW
4771 LQSXW%2QFH DJDLQ +<21," %>F'
4781 LI F'  %\% WKHQ JRWR VWDUW
4791 HQG 

(UJHEQLVEHLVSLHO GHV 3URJUDPPHV %031(8741(;(

'DWHL 3L[HO ,QWHQVLWlW ;=<0$FKVH ;=<0$FKVH2GSL 0D[=0LQ1 0LWWHO %DFNJUGB8 %DFNJUGB/ 8QWHQ /LQNV

J6:4B41EPS :938 987755 49< = 78 ;33= ;33 << = :9 ;9 ;9 ;5 ;9 5<7<3
J6:4B51EPS <65; ;64475 4:9 = 86 ;33= ;33 435 = :< ;< ;: ;7 4:<96 77987
J6:4B61EPS <6;7 ;89855 4;7 = 84 ;33= ;33 48; = :< <4 <4 ;9 534: 7<64;
J6:4B71EPS 44;;3 4475<79 4<; = 93 ;33= ;33 46: = ;3 <9 <3 ;9 973;9 44;483

J6:4B81EPS 43637 <<5;5; 4;7 = 89 ;33= ;33 46: = ;8 <9 <8 <4 96;< 88497
J6:4B91EPS <96< <84687 4;< = 84 ;33= ;33 4<5 = ;8 <; <8 <6 65<79 7;958

J6:4B:1EPS 43<:9 4343497 4<9 = 89 ;33= ;33 438 = ;3 <5 <5 <5 <5 6:5
J6:4B;1EPS 497:; 49995;7 547 = :: ;33= ;33 474 = ;8 434 << <8 6374< 433574

J6:4B<1EPS 43:58 <;78<; 4<8 = 88 ;33= ;33 47: = :< <4 <4 <4 <4 6786
J6:4B431EPS 466<4 48<58:4 539 = 98 ;33= ;33 4:4 = ;6 44; <: <6 5;;647 67:53;
J6:4B441EPS ;<:9 ;3:6:3 4;: = 7; ;33= ;33 437 = :< ;< <4 ;: ;< 55578

J6:4B451EPS 47398 4:68:<< 4<; = :4 ;33= ;33 54; = 8 456 <7 <4 738996 783;38
J6:4B461EPS <349 ;3845< 4;7 = 7< ;33= ;33 445 = :; ;< ;< ;9 ;< 5:8<3

J6:4B471EPS 459:5 474946; 4<5 = 99 ;33= ;33 499 = ;6 444 <6 <4 5657<7 586674
J6:4B481EPS 4398< 4393965 4;: = 8: ;33= ;33 463 = ;5 << <5 ;: :::;4 457444
J6:4B491EPS 44793 4466<33 4<4 = 93 ;33= ;33 457 = :< <; <3 ;< <6833 43;46:

J6:4B4:1EPS 4396; 4598:73 4<: = 87 ;33= ;33 498 = ;6 44; << <4 543<8; 5;<699
J6:4B4;1EPS 45857 46:6;39 535 = 95 ;33= ;33 486 = ;4 43< <8 ;< 4:95:9 57:;6<
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/LWHUDWXUYHU]HLFKQLV

4 6WROHU/ $1 HW DO1/ +4<;8,/ %,GHQWLILFDWLRQ RI D VLQJOH FKURPRVRPH LQ WKH QRUPDO KXPDQ JHQRPH HVVHQ0
WLDO IRU VXSSUHVVLRQ RI KDPVWHU FHOO WUDQVIRUPDWLRQ%/ 3URF 1DW $FDG 6FL/ ;5/ 8:308:7
5 =DEHO/ %1 HW DO1 +4<;8,/ %&KURPRVRPDO ORFDWLRQV RI WKH KXPDQ DQG PRXVH JHQHV IRU SUHFXUVRUV RI HSL0
GHUPDO JURZWK IDFWRU DQG WKH EHWD VXEXQLW RI QHUYH JURZWK IDFWRU%/ 3URF 1DW $FDG 6FL/ ;5/ 79<07:6
6 2ORSDGH 21 HW DO1/ + 4<<5,/ ³0ROHFXODU DQDO\VLV RI GHOHWLRQV RI WKH VKRUW DUP RI FKURPRVRPH < LQ KX0
PDQ JOLRPDV´ /&DQFHU 5HVHDUFK 85/ 5856
7 /XNHLV HW DO1/ +4<<3,/ ³&\WRJHQHWLFV RI QRQ0VPDOO FHOO OXQJ FDQFHU= DQDO\VLV RI FRQVLVWHQW QRQ0UDQGRP
DEQRUPDOLWLHV´ /*HQHV &KURPRVRPHV &DQFHU 5/ 449 0 457
8 'LD] 01 HW DO1/ +4<;;,/ ³+RPR]\JRXV GHOHWLRQ RI WKH DOSKD0 DQG EHWD 40LQWHUIHURQ JHQHV LQ KXPDQ OHX0
NHPLD DQG GHULYHG FHOO OLQHV´ /3URF1 1DWO1 $FDG1 6FL1 8161$1/ ;8/ 858< 0 8596
90LGGOHWRQ *1 HW DO1/ +4<<4,/ ³$OSKD LQWHUIHURQ JHQH GHOHWLRQV LQ DGXOWV/ FKLOGUHQ DQG LQIDQWV ZLWK DFXWH
O\PSKREODVWLF OHXNHPLD´ //HXNHPLD/ 8/ 9;3 0 9;5
: )RXQWDLQ -1 HW DO1/ + 4<<5,/ ³+RPR]\JRXV GHOHWLRQV ZLWKLQ KXPDQ FKURPRVRPH EDQG <S54 LQ PHOD0
QRPD´ /3URF1 1DWO1 $FDG1 6FL1 8161$/ ;</ 4388:
; 2ORSDGH 21 HW DO1/ +4<<6,/ ³+RPR]\JRXV ORVV RI WKH LQWHUIHURQ JHQHV GHILQHV WKH FULWLFDO UHJLRQ RQ <S
WKDW LV GHOHWHG LQ OXQJ FDQFHUV´/ &DQFHU 5HVHDUFK/ 86/ 5743
< 'LD] 01/ HW DO1 +4<<3,/ ³'HOHWLRQV RI LQWHUIHURQ JHQHV LQ DFXWH O\PSKREODVWLF OHXNHPLD´ / 11 (QJO1 -1
0HG1/ 655/ :: 0 ;5
430HUOR $1 HW DO1/ +4<<7,/ ³)UHTXHQW ORVV RI FKURPRVRPH < LQ KXPDQ SULPDU\ QRQ0VPDOO FHOO OXQJ FDQ0
FHU´ /&DQFHU 5HVHDUFK / 87/ 973 0 975
44 6RORPRQ 01/ +4<<6,/ -1 &XUU1 2SLQ1 &HOO %LRO1/ 8/ 4;3 0 4;9
45 1LJJ ( 1HW DO1/ +4<<6,/ -1 &XUU1 2SLQ1 &HOO %LRO1/ 8/ 4;: 0 4<6
460RWXNXUD 71 HW DO1/ +4<<6,/ %LRFKLP1 %LRSK\V1 $FWD/ 4488/ 96 0 :;
47 6KHUU &1 HW DO1/ +4<<6,/ ³0DPPDOLDQ *4 F\FOLQV´ /&HOO/ :6/ 438< 0 4398
480DWVXVKLPH +1 HW DO1/ +4<<4,/ ³&RORQ\0VWLPXODWLQJ IDFWRU 4 UHJXODWHV QRYHO F\FOLQV GXULQJ WKH *4
SKDVH RI WKH FHOO F\FOH´ /&HOO/ 98/ :34 0 :46
490DWVXVKLPH +1 HW DO1/ +4<<5,/ ³,GHQWLILFDWLRQ DQG SURSHUWLHV RI DQ DW\SLFDO FDWDO\WLF VXEXQLW +S6736.0
-62FGN7, IRU PDPPDOLDQ ' W\SH *4 F\FOLQV´ /&HOO/ :4/ 656 0 667
4: ;LRQJ <1/ %HDFK '1/ +4<<5,/ /´ ' W\SH F\FOLQV DVVRFLDWH ZLWK PXOWLSOH SURWHLQ NLQDVHV DQG WKH '1$
UHSOLFDWLRQ DQG UHSDLU IDFWRU 3&1$´ /&HOO/ :4/ 838 0 847
4; =KDQJ +1/ %HDFK '1 HW DO1/ +4<<6,/ ³3UROLIHUDWLQJ FHOO QXFOHDU DQWLJHQ DQG S54 DUH FRPSRQHQWV RI
PXOWLSOH FHOO F\FOH NLQDVH FRPSOH[HV´ /0ROHF1 %LRO1 &HOO/ 7/ ;<: 0 <39
4< ;LRQJ <1/ %HDFK '1/ +4<<6,/ ³6XEXQLW UHDUUDQJHPHQW RI WKH F\FOLQ0GHSHQGHQW NLQDVHV LV DVVRFLDWHG
ZLWK FHOOXODU WUDQVIRUPDWLRQ´ / *HQHV 'HY1 :/ 48:5 0 48;6
53 6HUUDQR 01/ +DQQRQ *1 DQG %HDFK '1/ +4<<6,/ %$ QHZ UHJXODWRU\ PRWLI LQ FHOO F\FOH FRQWURO FDXVLQJ
VSHFLILF LQKLELWLRQ RI F\FOLQ ' 2 &'.7%/ 1DWXUH 9RO 699/ 61 :37 0 :3:
54 1DERUL 71 HW DO1/ +4<<7,/ %'HOHWLRQ RI WKH F\FOLQ0GHSHQGHQW NLQDVH07 LQKLELWRU JHQH LQ PXOWLSOH KXPDQ
FDQFHUV%/ 1DWXUH/ 69;/ :86 0 :89
55 .DPE $1/ *UXLV 11 HW DO1/ +4<<7,/ %$ FHOO &\FOH 5HJXODWRU 3RWHQWLDOO\ ,QYROYHG LQ *HQHVLV RI 0DQ\
7XPRU 7\SHV%/ 6FLHQFH/ 597/ 769 0 773
56 &DLUQV 31 HW DO1/ +4<<7,/ %5DWHV RI S49207640XWDWLRQV LQ 3ULPDU\ 7XPRUV ZLWK <S /RVV%/ 6FLHQFH/
598/ 748 0 749
57 .QXGVRQ $1/ + 4<:4,/ %0XWDWLRQ DQG &DQFHU= VWDWLVWLFDO VWXG\ RI 5HWLQREODVWRPD%/ 3URF1 1DW1 $FDG1
6FL1 8161$1/ 9;/ ;53 0 ;56
58 .DPE $1 HW DO1/ +4<<7,/ 6FLHQFH/598/ 749074:
59 'UDFRSROL 11 HW DO1/ +4<<9,/ % &'.15 PXWDWLRQV LQ PHODQRPD%/ &DQFHU 6XUY/ 59/ 4480465
5: 5DIIDHO &1 HW DO1/ +4<<8,/ %7KH 07642&'.,5 *HQH LQ KXPDQ &16 31(7*V%/ 1HXURVXUJHU\/ 69/ 1R18/
<:4 0 <:8
5; 8HNL .1 HW DO1/ +4<<7,/ %07642&'.15 JHQH PXWDWLRQV DUH UDUH LQ SULPDU\ KXPDQ DVWURF\WRPDV ZLWK
DOOHOLF ORVV RI FKURPRVRPH <S%/ +XPDQ 0ROHFXODU *HQHWLFV/ 6/ 1R1 43/ 4;74 0 4;78
5< -HQ -1 HW DO1/ +4<<7,/ %'HOHWLRQ RI S49 DQG S48 LQ %UDLQ 7XPRUV%/ &DQFHU 5HVHDUFK 87/ 9686 0 968;
63 &KHQJ -1 HW DO1/ +4<<7,/ %S49 $OWHUDWLRQV DQG 'HOHWLRQ 0DSSLQJ RI <S540S55 LQ 0HVRWKHOLRPD%/ &DQ0
FHU 5HVHDUFK/ 87/ 887: 0 8884
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64 *LDQL &1 HW DO1/ +4<<7,/ %0XWDWLRQ 5DWH RI WKH &'.15 *HQH LQ 0DOLJQDQW *OLRPDV%/ &DQFHU 5HVHDUFK
87/ 966; 0 966<
65 +XVVXVLDQ &1 HW DO1/ +4<<7,/ %*HUPOLQH S49 PXWDWLRQV LQ IDPLOLDO PHODQRPD%/ 1DWXUH *HQHWLFV/ ;/ 48 0
54
66 .DPE $1/ 6KDWWXFN0(LGHQV '1/ HW DO/ +4<<7,/ %$QDO\VLV RI WKH S49 DV D FDQGLGDWH IRU WKH FKURPRVRPH
<S PHODQRPD VXVFHSWLELOLW\ ORFXV%/ 1DWXUH *HQHWLFV/ ;/ 55 0 59
670HUOR $ 1HW DO/ +4<<8,/ %8*0&S* ,VODQGV LV DVVRFLDWHG ZLWK WUDQVFULSWLRQDO VLOHQFLQJ RI S49 LQ KXPDQ
FDQFHUV%/ 1DWXUH 0HG/ 4/ 9;9 0 9<5
68 /LWWOH 0 HW DO1/ +4<<8,/ %0HWK\ODWLRQ DQ S49= 6XSSUHVVLQJ WKH VXSSUHVVRU%/ 1DWXUH 0HG/ 4/ 966 0 967
69 +HUPDQ -*1 HW DO1/ +4<<9,/ %+\SHUPHWK\ODWLRQ0DVVRFLDWHG LQDFWLYDWLRQ LQGLFDWHV D WXPRU VXSSUHVVRU
UROH IRU S48%/ &DQFHU UHVHDUFK/ 89/ :55 0 :5:
6: /LWWOH/01 HW DO1/ +4<<8,/ %0HWK\ODWLRQ DQG S49= VXSSUHVVLQJ WKH VXSSUHVVRU%/ 1DWXUH 0HG/ 4/ 9660967
6; 2WWHUVRQ *1/ +4<<7,/ %$EVHQFH RI S49 LV UHVWULFWHG WR WKH VXEVHW RI OXQJ FDQFHU OLQHV WKDW UHWDLQ ZLOG0
W\SH 5E%/ 2QFRJHQH/ </ 66:8 0 66:;
6< 6KDSLUR *1 HW DO1/ +4<<8,/ %5HFLSURFDO 5E LQDFWLYDWLRQ DQG S49 H[SUHVVLRQ LQ SULPDU\ OXQJ FDQFHUV
DQG FHOO OLQHV%/ &DQFHU UHVHDUFK/ 88/ 838 0 83<
73 7DP 61 HW DO1/ +4<<7,/ %'LIIHUHQWLDO H[SUHVVLRQ DQG FHOO F\FOH UHJXODWLRQ RI S49%/ &DQFHU UHVHDUFK/ 87/
8;49 0 8;53
74 8HNL .1 HW DO1/ +4<<9,/ %S49 RU 5E $OWHUDWLRQV 2FFXU LQ WKH 0DMRULW\ RI %*0*V DQG DUH LQYHUVHO\ FRU0
UHODWHG%/ &DQFHU UHVHDUFK/ 89/ 483 0 486
75 +H -1 HW DO1/ +4<<7,/ %&'.7 $PSOLILFDWLRQ LV DQ DOWHUQDWLYH 0HFKDQLVP WR S49 *HQH +RPR]\JRXV
'HOHWLRQ LQ *OLRPD &HOO /LQHV%/ &DQFHU UHVHDUFK/ 87/ 8;37 0 8;3:
76 +D\DVKL <1 HW DO1/ +4<<:,/ %$VVRFLDWLRQ RI (*)5 JHQH DPSOLILFDWLRQ DQG &'.15 +S4920764, JHQH
GHOHWLRQ LQ JOLREODVWRPD PXOWLIRUPH%/ %UDLQ 3DWKRO/ :+6,/ ;:4 0 ;:8
770DVVDJXH -1/ +4<<3,/ ³7KH WUDQVIRUPLQJ JURZWK IDFWRU0EHWD IDPLO\´ / 5HY1 &HOO %LRO1/ 9/ 8<: 0 974
78 /DLKR 01/ +4<<3,/ ,/ ³*URZWK LQKLELWLRQ E\ 7*)0EHWD OLQNHG WR VXSSUHVVLRQ RI UHWLQREODVWRPD SURWHLQ
SKRVSKRU\ODWLRQ´ / &HOO/ 95/ 4:8 0 4;8
79 3LHWHQSRO -1/ +4<<3,/ ³7*)0EHWD 4 LQKLELWLRQ RI F0P\F WUDQVFULSWLRQ DQG JURZWK LQ NHUDWLQRF\WHV LV
DEURJDWHG E\ YLUDO WUDQVIRUPLQJ SURWHLQV ZLWK S5% ELQGLQJ GRPDLQV´ / &HOO/ 94/ ::: 0 :;8
7: +DQQRQ *1/ %HDFK '1/ +4<<7,/ %S48 LV D SRWHQWLDO HIIHFWRU RI 7*)05 0 LQGXFHG FHOO F\FOH DUUHVW%/ 1D0
WXUH/ 6:4/ 58: 0 594
7; 4XHOOH '1 HW DO1/ +4<<8,/ %&ORQLQJ DQG FKDUDFWHUL]DWLRQ RI PXULQH S49+,1.7D, DQG S48+,1.7E,
JHQHV%/ 2QFRJHQH/ 44/ 9680978
7< 6WRQH/ 61 HW DO1/ +4<<8,/ %&RPSOH[ VWUXFWXUH DQG UHJXODWLRQ RI WKH S49+0764, ORFXV%/ &DQFHU 5HV 88/
5<;;05<<7
83 4XHOOH/ '1 HW DO1/ +4<<8,/ %$OWHUQDWLYH UHDGLQJ IUDPHV RI WKH ,1.7D WXPRU VXSSUHVVRU JHQH HQFRGH
WZR XQUHODWHG SURWHLQV FDSDEOH RI LQGXFLQJ FHOO F\FOH DUUHVW%/ &HOO/ ;6/ <<604333
84 6HUUDQR/01 HW DO1/ +4<<9,/ %5ROH RI WKH ,1.7D ORFXV LQ WXPRU VXSSUHVVLRQ DQG FHOO PRUWDOLW\%/ &HOO/
;8/ 5:06:
85 4XHOOH/ '1 HW DO1/ +4<<:,/ %&DQFHU0DVVRFLDWHG PXWDWLRQV DW WKH ,1.7D ORFXV FDQFHO FHOO F\FOH DUUHVW E\
S49+,1.7D, EXW QRW E\ WKH DOWHUQDWLYH UHDGLQJ IUDPH SURWHLQ S4<+$5),%/ 3URF 1DW $FDG 6FL/ <7/ 99<0
9:6
86 +LUDL + HW DO1/ +4<<8,/ Ä1RYHO ,1.7 SURWHLQV/ S4< DQG S4;/ DUH VSHFLILF LQKLELWRUV RI WKH F\FOLQ '0
GHSHQGHQW NLQDVHV &'.7 DQG &'.9³/0RO &HOO %LRO/ 48+8,/ 59:5 0 59;4
87 /DUVVRQ 1 HW DO1/ +4<<:,/ Ä&RQWURO RI PLFURWXEXOH G\QDPLFV E\ RQFRSURWHLQ 4;= GLVVHFWLRQ RI WKH
UHJXODWRU\ UROH RI PXOWLVLWH SKRVSKRU\ODWLRQ GXULQJ PLWRVLV³/0RO &HOO %LRO/ 4:+<,/ 8863 0 886<
88 &KDQ ). HW DO1/ +4<<8,/ Ä ,GHQWLILFDWLRQ RI KXPDQ DQG PRXVH S4</ D QRYHO &'.7 DQG &'.9 LQKLELWRU
ZLWK KRPRORJ\ WR S49LQN7³/0RO &HOO %LRO/ 48+8,/ 59;5 0 59;;
890HODQGHU *UDGLQ + HW DO1/ +4<<:,/ Ä 5HJXODWLRQ RI PLFURWXEXOH G\QDPLFV E\ &D5.2FDOPRGXOLQ0
GHSHQGHQW NLQDVH ,92*U0GHSHQGHQW SKRVSKRU\ODWLRQ RI RQFRSURWHLQ 4;³/0RO &HOO %LRO/ 4:+9,/ 678< 0
679:
8: *HPPD $ HW DO1/ +4<<9,/ Ä 0ROHFXODU DQDO\VLV RI WKH F\FOLQ0GHSHQGHQW NLQDVH LQKLELWRU JHQHV
S48,1.7E20765/ S49,1.720764/ S4; DQG S4< LQ KXPDQ FDQFHU FHOO OLQHV³/ ,QW - &DQFHU/ 9;+8,/ 938 0
944
8; 3DUN '- HW DO1/ +4<<:,/ Ä 0ROHFXODU DQDO\VLV RI WKH ,1.7 IDPLO\ RI JHQHV LQ SURVWDWH FDUFLQRPDV³/ -
8URO/ 48:+8,/ 4<<8 0 4<<<
8<:LOOLDPV 0( HW DO1/ +4<<:,/ Ä $QDO\VLV RI WKH F\FOLQ0GHSHQGHQW NLQDVH LQKLELWRUV S4; DQG S4< LQ PDQ0
WOH0FHOO O\PSKRPD DQG FKURQLF O\PSKRF\WLF OHXNHPLD³ /$QQ 2QFRO/ ; 6XSSO 5/ :4 0 :6
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93 %LJJV -1/ HW DO1/ +4<<8,/ %,QKLELWRUV RI F\FOLQ0GHSHQGHQW NLQDVH DQG FDQFHU%/ -10RO10HG1/ :6/ 83< 0
847
94 6KLRKDUD 0 HW DO1/ +4<<9,/ Ä $OWHUDWLRQV RI WKH F\FOLQ0GHSHQGHQW NLQDVH LQKLELWRU S4< +,1.7', LV UDUH
LQ KHPDWRSRLHWLF PDOLJQDQFLHV³/ /HXNHPLD/ 43+45,/ 4;<: 0 4<33
95 (OOLVRQ /:1 (W DO1/ +4<<4,/ %7$14/ WKH KXPDQ KRPRORJ RI WKH 'URVRSKLOD 1RWFK 3URWHLQ/ LV EURNHQ
E\ FKURPRVRPDO WUDQVORFDWLRQV LQ 70/\PSKRPDV%/ &HOO/ 99/ 97< 0 994
96 +DUSHU -:1/ +4<<6,/ %7KH S54 &'.0LQWHUDFWLQJ SURWHLQ &LS4 LV D SRWHQW LQKLELWRU RI *4 F\FOLQ0
GHSHQGHQW NLQDVHV%/ &HOO/ :8/ ;38 0 ;49
97 ;LRQJ <1 HW DO1/ +4<<6,/ %S54 LV D XQLYHUVDO LQKLELWRU RI F\FOLQ NLQDVHV%/ 1DWXUH/ 699/ :34 0 :37
98 &KHGLG 01/HW DO1/ +4<<7,/ %$ VLQJOH QXFOHRWLGH VXEVWLWXWLRQ DW FRGRQ 64 GHILQHV D SRO\PRUSKLVP LQ D
KLJKO\ FRQVHUYHG UHJLRQ RI WKH S860LQGXFLEOH JHQH :$)42&LS4% / 2QFRJHQH/ </ 6354 0 6357
99 (O0'HLU\ :61/ +4<<6,/ %:$)4/ D SRWHQWLDO PHGLDWRU RI S86 WXPRU VXSSUHVVLRQ%/ &HOO/ :8/ ;4: 0 ;58
9: 1RGD $1 HW DO1/ +4<<7,/ %&ORQLQJ RI VHQHVFHQW FHOO0GHULYHG LQKLELWRUV RI '1$ V\QWKHVLV XVLQJ DQ H[0
SUHVVLRQ VFUHHQ%/ ([S1 &HOO 5HV1/ 544/ <3 0 <;
9; 6WHLQPDQQ 5$1 HW DO1/ +4<<7,/ %,QGXFWLRQ RI S54 GXULQJ GLIIHUHQWLDWLRQ%/ 2QFRJHQH/ < / 66;< 0 66<9
9< (OEHQGDU\ $1 HW DO1/ +4<<7,/ %7UDQVIRUPLQJ JURZWK IDFWRU 4 FDQ LQGXFH :$)42&LS4 H[SUHVVLRQ LQGH0
SHQGHQW RI WKH S86 SDWKZD\ LQ RYDULDQ FDQFHU FHOOV%/ &HOO *URZWK 'LII1/ 8/ 4634 0 463:
:30LFKLHOOL 31 HW DO1/ +4<<7,/ %,QGXFWLRQ RI :$)42&LS4 E\ D S860LQGHSHQGHQW SDWKZD\%/ &DQFHU UH0
VHDUFK/ 87/ 66<4 0 66<8
:4 +DOHY\ 21 HW DO1/ +4<<8,/ %&RUUHODWLRQ RI WHUPLQDO FHOO F\FOH DUUHVW RI VNHOHWDO PXVFOH ZLWK LQGXFWLRQ
RI S54 E\ 0\R'%/ 6FLHQFH/ 59:/ 434; 0 4354
:5 3DUNHU 6%1 HW DO1/ +4<<8,/ %S860LQGHSHQGHQW H[SUHVVLRQ RI S54 LQ PXVFOH DQG RWKHU WHUPLQDOO\ GLIIHU0
HQWLDWLQJ FHOOV%/ 6FLHQFH/ 59:/ 4357 0 435:
:6 3RO\DN .1 HW DO1/ +4<<7,/ %&ORQLQJ RI S5:.LS4/ D F\FOLQ0GHSHQGHQW NLQDVH LQKLELWRU DQG D SRWHQWLDO
PHGLDWRU RI H[WUDFHOOXODU DQWLPLWRJHQHWLF VLJQDOV%/ &HOO/ :;/ 8< 0 99
:7 1RXUVH -1 HW DO1/ +4<<7,/ %,QWHUOHXNLQ05 PHGLDWHG HOLPLQDWLRQ RI WKH S5: F\FOLQ0GHSHQGHQW NLQDVH LQ0
KLELWRU SUHYHQWHG E\ UDSDP\FLQ%/ 1DWXUH/ 6:5/ 8:3 0 8:6
:8 3DUNHU /1 HW DO1/ +4<<5,/ %,QDFWLYDWLRQ RI WKH S67FGF50F\FOLQ % FRPSOH[ E\ WKH KXPDQ :((4 W\URVLQ
NLQDVH%/ 6FLHQFH/ 58:/ 4<88 0 4<8:
:90F*RZHQ &1 HW DO1/ +4<<6,/ %+XPDQ :((4 NLQDVH LQKLELWV FHOO GLYLVLRQ E\ SKRVSKRU\ODWLQJ S67FGF5
H[FOXVLYHO\ RQ 7\U 48%/ (0%2/ 45/ :8 0 ;8
:: 6RORPRQ 01 HW DO1/ +4<<6,/ %&$./ WKH S67FGF5 DFWLYDWLQJ NLQDVH/ FRQWDLQV D SURWHLQ LGHQWLFDO WR RU
FORVHO\ UHODWHG WR S730348%/ (0%2/ 45/ 6466 0 6475
:; 2*&RQQHU 31/ HW DO1/ +4<<5,/ %5HODWLRQVKLSV EHWZHHQ FGF5 NLQDVH/ '1$ FURVV0OLQNLQJ/ DQG FHOO F\FOH
SHUWXEDWLRQ LQGXFHG E\ QLWURJHQ PXVWDUG%/ &HOO *URZWK 'LII/ 6/ 76 0 85
:< 2*&RQQHU HW DO1/ + 4<<6,/ %*5 GHOD\ LQGXFHG E\ QLWURJHQ PXVWDUG LQ KXPDQ FHOOV DIIHFWV F\FOLQ $2FGN5
DQG F\FOLQ%42FGF5 NLQDVH FRPSOH[ GLIIHUHQWO\%/ -1 %LRO1 &KHP1/ 59;/ ;5<; 0 ;63;
;3 1DV\P\WK .1/ +XQW 71/ +4<<6,/ %'DPV DQG 6OXLFHV%/ 1DWXUH/ 699/ 967 0 968
;40RXOWRQ 71/ +4<<8,/ %0764 /HVLRQV LQ SULPDU\ *%0*V%/ $PHULFDQ -RXUQDO RI 3DWK1/ 479/ 946 0 94<
;5 *LDQL &1/ +4<<7,/ %0XWDWLRQV 5DWH RI WKH &'.15 *HQH LQ 0DOLJQDQW *OLRPDV%/ &DQFHU UHVHDUFK/ 87/
966; 0 966<
;6:DONHU '1/ %+RPR]\JRXV 'HOHWLRQV RI WKH 0764 *HQH LQ WKH 3URJUHVVLRQ RI +XPDQ $VWURF\WRPDV%/
&DQFHU UHVHDUFK/ 88/ 53 0 56
;7 .UDW]NH 51/ +4<<8,/ %,PPXQRKLVWRFKHPLFDO $QDO\VLV RI WKH S49 &'., LQ 0DOLJQDQW 0HVRWKHOLRPD%/
-RXUQDO RI WKH 1DWLRQDO &DQFHU ,QVWLWXWH/ ;:/ 4;:3 0 4;:8
;8 .DPE $1/ +4<<7,/ Ä5HVSRQVH WR 56Ä / 6FLHQFH/ 598/ 74: 0 74;
;9 &DOGDV &1/ +4<<7,/ Ä)UHTXHQW VRPDWLF PXWDWLRQV DQG KRPR]\JRXV GHOHWLRQV RI WKH S49 JHQH LQ SDQ0
FUHDWLF DGHQRFDUFLQRPD³/ 1DWXUH *HQHWLFV/ ;/ 5: 0 65
;: +HUEHUW -1/ +4<<7,/ Ä&DQGLGDWH WXPRU0VXSSUHVVRU JHQHV 0764 DQG 0765 GLVSOD\ IUHTXHQW KRPR]\0
JRXV GHOHWLRQV LQ SULPDU\ FHOOV IURP 70 EXW QRW IURP %0FHOO OLQHDJH DFXWH O\PSKREODVWLF OHXNHPLD¶V³/
%ORRG/ ;7/ 736; 0 7377
;; 6FKPLGW (1/ +4<<7,/ Ä&'.15 JHQH GHOHWLRQV RU &'.7 DPSOLILFDWLRQ RFFXUV LQ WKH PDMRULW\ RI JOLR0
EODVWRPDV³/ &DQFHU UHVHDUFK/ 87/ 9654 0 9657
;< %UHQQHU $1/ +4<<8,/ Ä&KURPRVRPH <S $OOHOLF /RVV DQG S49 LQ %UHDVW &DQFHU DQG (YLGHQFH RI S49
,QDFWLYDWLRQ LQ ,PPRUWDO %UHDVW (SLWKHOLDO &HOOV³ /&DQFHU UHVHDUFK/ 88/ 5;<5 0 5;<8
<3 &KHQJ -1/ +4<<7,/ ÄS49 $OWHUDWLRQV DQG 'HOHWLRQ 0DSSLQJ RI <S54 ± <S55 LQ 0DOLJQDQW 0HVR0
WKHOLRPD³/ &DQFHU UHVHDUFK/ 87/ 887: 0 8884
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<4 8HNL .1/ +4<<7,/ Ä0764 JHQH PXWDWLRQV DUH UDUH LQ SULPDU\ KXPDQ DVWURF\WRPDV ZLWK DOOHOLF ORVV RI
FKURPRVRPH <S³/ +XP0RO *HQ/ 6/ 4;74 0 4;78
<5 2NDPRWR $1/ +4<<7,/ Ä0XWDWLRQV DQG DOWHUHG H[SUHVVLRQ RI S49 LQ KXPDQ FDQFHU³/ 3URF 1DWO $FDG 6FL
86$/ <4/ 44378 0 4437<
<6 $UDS :1/ +4<<8,/ Ä5HSODFHPHQW RI WKH S49 *HQH VXSSUHVVHV KXPDQ *OLRPD FHOO JURZWK³/ &DQFHU
UHVHDUFK/ 88/ 4684 0 4687
<7 6FKURGHU 01/ +4<<8,/ Ä &'.15 JHQH GHOHWLRQ LV QRW IRXQG LQ FKURQLF O\PSKRLG OHXNHPLD¶V RI %0 DQG
70FHOO RULJLQ EXW LV IUHTXHQW LQ DFXWH O\PSKREODVWLF OHXNHPLD ³/%U - +DHPDWRO/ <4/ ;98 0 ;:3
<8 ,]XPRWR 61/ +4<<8,/ Ä+RPR]\JRXV GHOHWLRQ RI S49 DQG S48 JHQHV LQ JOLRPD FHOOV DQG SULPDU\ JOLRPD
WLVVXHV³/ &DQFHU /HWWHUV/ <:/ 574 0 57:
<9:HVWSKDO 01/ +4<<3,/ Ä&XOWXUH RI EUDLQ WXPRUV RQ DQ H[WUDFHOOXODU PDWUL[ GHULYHG IURP ERYLQH FRU0
QHDO HQGRWKHOLDO FHOOV DQG FXOWXUHG KXPDQ JOLRPD FHOOV³/ ,Q=0HWKRGV LQ 0ROHFXODU %LRORJ\ +8,= $QLPDO
&HOO &XOWXUH/ 3ROODUG -:/:DONHU -0 +HGV,/ +XPDQ SUHVV/ &OLIWRQ/ 1HZ -HUVH\/ SS446 0 464
<::DVKLPL 21/ +4<<8,/ Ä,Q 9LYR 2FFXUUHQFH RI S49 DQG S48 $OWHUDWLRQV 3UHIHUHWLDOO\ LQ 1RQ06PDOO &HOO
/XQJ &DQFHUV³/ &DQFHU UHVHDUFK/ 88/ 847 0 84:
<; 6RQRGD <1/ +4<<8,/ Ä+RPR]\JRXV GHOHWLRQ RI WKH 0764 DQG 0765 JHQHV DQG DPSOLILFDWLRQ RI WKH
&'.7 JHQH LQ JOLRPD³ /2QFRJHQH/ 44 +43,/ 5479 0 547<
<<:DVKLPL 21/ +4<<8,/ Ä,Q 9LYR 2FFXUUHQFH RI S49 DQG S48 $OWHUDWLRQV 3UHIHUHQWLDOO\ LQ 1RQ06PDOO
&HOO /XQJ &DQFHUV³/ &DQFHU UHVHDUFK/ 88/ 847 0 84:
433 /�FNH 01/ +4<<7,/ Ä([SUHVVLRQ RI UHWLQREODVWRPD JHQH LQ KXPDQ LQWUDFUDQLDO QHRSODVPV³/ ,QWHUQD0
WLRQDO -RXUQDO RI 2QFRORJ\/ 7/ ;;8 0 ;<3
434 +DPHO :1/ +4<<6,/ Ä/RVV LQ ([SUHVVLRQ RI WKH UHWLQREODVWRPD JHQH LV DVVRFLDWHG ZLWK DGYDQFHG GLV0
HDVH³/ - 1HXUR02QFRO/ 49/ 48< 0 498
4350�OOHU %1/ %DPEHUJ 01/ .UDXVHQHFN 3/ +4<<8,/ %0DOLJQH *HKLUQWXPRUH%/ ,Q= 6HHEHU 61/ 6FK�WWH -1/
%7KHUDSLHNRQ]HSWH 2QNRORJLH%/ 51$XIODJH/ 6SULQJHU 9HUODJ
436:HVWSKDO 0/ +HUUPDQQ +10'1/ +4<<5,/ %7XPRUH%/ /HKUEXFK GHU 1HXURORJLH%/ +UVJ1= .ODXV .XQ]H/
*HRUJ 7KLHPH 9HUODJ/ 7:< 0 7<<
437 'HHQ ')1/ &KLDURGR $1/ +4<<6,/ %%UDLQ WXPRU ZRUNLQJ JURXS UHSRUW RQ WKH <WK FRQIHUHQFH RQ EUDLQ
WXPRU UHVHDUFK DQG WKHUDS\%/ - 1HXUR02QFRO/ 49/ 576 0 5:5
438 $PPLUDWL 01/ +4<;:,/ %5HRSHUDWLRQ LQ WKH WUHDWPHQW RI UHFXUUHQW LQWUDFUDQLDO JOLRPDV%/ 1HXURVXU0
JHU\/ 54/ 93: 0 947
439 %DPEHUJ 01/ +HVV &)1/ +4<<5,/ %5DGLDWLRQ WKHUDS\ RI PDOLJQDQW JOLRPDV%/ 2QNRORJLH/ 48/ 4:; 0 4;<
43:0XQGLQJHU )1/ +4<;:,/ %6WHUHRWDFWLF ELRSV\ DQG WHFKQLTXH LPSODQWDWLRQ + LQVWLOODWLRQ , RI UDGLRQX0
FOLGV%/ ,Q= -HOOLQJHU ./ %7KHUDS\ RI PDOLJQDQW EUDLQ WXPRUV%/ 6SULQJHU/ 467 0 4<7
43; 6DXHU 51/ +4<;:,/ %5DGLDWLRQ WKHUDS\ RI EUDLQ WXPRUV%/ ,Q= -HOOLQJHU ./ %7KHUDS\ RI PDOLJQDQW EUDLQ
WXPRUV%/ 6SULQJHU/ 4<8 0 5:9
43< (257& %UDLQ 7XPRU *URXS/ +4<;6,/ %0LVRQLGD]ROH LQ UDGLRWKHUDS\ RI VXSUDWHQWRULDO PDOLJQDQW
JOLRPDV LQ DGXOW SDWLHQWV= $ UDQGRPL]HG GRXEOH EOLQG VWXG\%/ (XU - &DQFHU &OLQ 2QFRO/ 4</ 6< 0 75
443 *UHHQ 6%1/ %\DU '31 HW DO1/ +4<;6,/ %&RPSDULVRQ RI FDUPXVWLQ/ SURFDUED]LQH/ DQG KLJK GRVH PHWK\O0
SUHGQLVRORQH DV DGGLWLRQV WR VXUJHU\ DQG UDGLRWKHUDS\ IRU WKH WUHDWPHQW RI PDOLJQDQW JOLRPD%/ &DQFHU
WUHDW UHS/ 9:/ 456 0 465
444 %DPEHUJ 01 HW DO/ +4<;9,/ %3UHOLPLQDU\ H[SHULPHQWDO UHVXOWV ZLWK WKH QLWURVRXUHD GHULYDWH $&18 LQ
WKH WUHDWPHQW RI PDOLJQDQW JOLRPDV%/ 5DGLRWKHUDS\ DQG 2QFRORJ\
445 6FKOHJHO 81 HW DO1/ +4<<7,/ %1HXH (QWZLFNOXQJHQ LQ GHU &KHPRWKHUDSLH YRQ +LUQWXPRUHQ%/ $NW 1HX0
URO/ 54/ 6< 0 79
446 6KDSLUR :51 HW DO1/ 5DQGRPL]HG WULDO RI WKUHH FKHPRWKHUDS\ UHJLPHQV DQG WZR UDGLRWKHUDS\ UHJL0
PHQV DQG WZR UDGLRWKHUDS\ UHJLPHV LQ SRVWRSHUDWLYH WUHDWPHQW RI PDOLJQDQW JOLRPDV%/ - 1HXURVXUJ/ :4/
4 0 <
447 7DNDNXUR .1 HW DO1/ +4<;9,/ %(IIHFVW RI $&18 DQG UDGLRWKHUDS\ RQ PDOLJQDQW JOLRPD%/ - 1HXURVXUJ/
97/ 86 0 8:
448 7URMDQRZVNL 71 HW DO1/ +4<;;,/ %3RVWRSHUDWLYH UDGLRWKHUDS\ DQG UDGLRWKHUDS\ FRPELQHG ZLWK &&18
FKHPRWKHUDS\ IRU WUHDWPHQW RI EUDLQ WXPRUV%/ - 1HXURVXUJ/ 9/ 5;8 0 5<4
4490�OOHU %1 HW DO1/ +4<<7,/ %/XQJ ILEURVLV 0 DYRLGHG ZLWK ZLWK $&18 LQVWHDG RI %&18%/ - 1HXURRQ0
FRO/ 54/4/ :5
44: .UDXVHQHFN 31 HW DO1/ +4<<4,/ %3RVWRSHUDWLYH 6WUDKOHQ0 XQG &KHPRWKHUDSLH PLW %&18 XQG %&18 .
9059 EHL PDOLJQHQ VXSUDWHQWRULHOOHQ *OLRPHQ GHV (UZDFKVHQHQDOWHUV%/ $EVFKOX�EHULFKW
44; 6KDSLUR :51 HW DO1/ +4<;:,/ %5HHYDOXDWLQJ WKH HIILFDF\ RI LQWUD0DUWHULDO %&18%/ - 1HXURVXUJ/ 99/
646 0 648
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44<0�OOHU %1/ %DPEHUJ 01/ .UDXVHQHFN 3/ +4<<6,/ %0DOLJQH *HKLUQWXPRUH%/ ,Q= 6HHEHU 61/ 6FK�WWH -1/
%7KHUDSLHNRQ]HSWH 2QNRORJLH%/ 41$XIODJH/ 6SULQJHU 9HUODJ
453 %LVKS -01/ +4<<4,/ %0ROHFXODU WKHPHV LQ RQFRJHQHVLV%/ &HOO/ 97/ 568 0 57;
454 'DPHURQ .0 HW DO1/ +4<<7,/ %&RQWURO RI DQJLRJHQHVLV LQ ILEUREODVW E\ S86 UHJXODWLRQ RI WKURP0
ERVSRGLQ 4%/ 6FLHQFH/ 598/ 48;5 0 48;7
455 +DUSHU -:1 HW DO1/ +4<<9,/ %S86 0 ,QWHJUDWLQJ WKH FRPSOH[LW\%/ - SDWKRO/ 4;3/ 4 0 8
456 <RVKLQR 71 HW DO1/ +4<<7,/ %,QYHUVH H[SUHVVLRQ RI EFO05 SURWHLQ DQG )DV DQWLJHQ LQ O\PSKREODVWV LQ
SHULSKHUDO O\PSK QRGHV DQG DFWLYDWHG SHULSKHUDO EORRG 7 DQG % O\PSKRF\WHV%/ %ORRG/ ;6/ 4;89 0 4;94
457 2ZHQ 6FKDXE /%1 HW DO1/ +4<<8,/ %:LOG0W\S KXPDQ S86 DQG D WHPSHUDWXUH0VHQVLWLYH PXWDQW LQGXFH
)DV2$3204 H[SUHVVLRQ%/0RO FHOO ELRO/ 48/ 6365 0 6373
458 7KRPDV $1 HW DO1/ +4<<9,/ %'UXJ LQGXFHG DSRSWRVLV LQ %0FHOO FKURQLF O\PSKRF\WLF OHXNHPLD= UHOD0
WLRQVKLS EHWZHHQ S86 JHQH PXWDWLRQ DQG EFO052%D[ SURWHLQV LQ GUXJ UHVLVWDQFH%/ 2QFRJHQH/ 45 4388 0
4395
459 <LQ &1 HW DO1/ +4<<:,/ %%D[ VXSSUHVVHV WXPRUJHQVLV DQG VWLPXODWHV DSRSWRVLV LQ YLYR%/ 1DWXUH/ 6;8/
96: 0 973
45: 6DQGLJ 91 HW DO1/ +4<<:,/ %$GHQRYLUDOO\ WUDQVIHUUHG S49,1.72&'.15 DQG S86 JHQHV FRRSHUDWH WR
LQGXFH DSRSWRWLF WXPRU FHOO GHDWK%/ 1DW 0HG/ 6+6,/ 646064<
45;0HUFKDQW 5(1/ %7UHDWPHQW RI UHFXUUHQW PDOLJQDQW JOLRPD E\ UHSHDWHG LQWUDFHUHEUDO LQMHFWLRQV RI
KXPDQ UHFRPELQDQW ,/05 DORQH RU LQ FRPELQDWLRQ ZLWK V\VWHPLF ,)0α1 5HVXOWV RI D SKDVH 4 FOLQLFDO
WULDO%/ - 1HXUR 6FLHQFH/ 45:/ 458 0 466
45<:LONVWUDQG &-/ +4<<5,/ %0RQRFORQDO DQWLERGLHV WR PDOLJQDQW KXPDQ JOLREODVWRPDV%/0RO &KHP
1HURSDWKRO/ 4:/ 46: 0 479
463:HVWSKDO 01/ +DPHOQ :1/ +4<<7,/ %(SLGHUPDO JURZWK IDFWRU UHFHSWRU H[SUHVVLRQ LQ KXPDQ PDOLJ0
QDQW JOLRPD= ,Q YLWUR DQG LQ YLYR HIIHFWV RI DSSOLFDWLRQ RI PRQRFORQDO DQWLERGLHV WR WKH HSLGHUPDO
JURZWK IDFWRU UHFHSWRU%/ 5HF UHVXOWV LQ FDQFHU UHV/ 468/ 4:40 4;7
464 &XOYHU .:1 HW DO1/ +4<<6,/ %*HQH WKHUDS\ IRU WKH WUHDWPHQW RI PDOLJQDQW EUDLQ WXPRUV ZLWK LQ YLYR
WUDQVGXFWLRQ ZLWK WKH +690WN JHQH2JDQFLFORYLU V\VWHP%/ +XP JHQH WKHUDS\/ 8/ 676 0 6::
4650RROWHQ ':1 HW DO1/ +4<;9,/ %7XPRU FKHPRVHQVLYLW\ FRQIHUUHG E\ LQVHUWHG KHUSOH[ WK\PLGLQH NLQDVH
JHQH= SDUDGLJP IRU D SURVSHFWLYH FDQFHU FRQWURO VWUDWHJ\%/ &DQFHU 5HVHDUFK/ 79/ 85:9 0 85;4
466 2OGILHOG (+1 HW DO1/ +4<<6,/ %$ FOLQLFDO SURWRFRO= JHQH WKHUDS\ IRU WKH WUHDWPHQW RI EUDLQ WXPRUV XV0
LQJ LQWUD0WXPRUDO WUDQVGXFWLRQ ZLWK WKH WK\PLGLQH NLQDVH JHQH DQG LQWUYHQRXVH JDQFLFORYLU%/ +XP JHQH
WKHUDS\/ 7/ 6< 0 9<
467 %DGLH %1 HW DO1/ +4<<8,/ %$GHQRYLUXV0PHGLDWHG S86 JHQH GHOLYHU\ LQKLELWV </ JOLRPD JURZWK LQ UDWV%/
1HXURO 5HV/ 4:+6,/ 53< 0 549
468 $VDL $1 HW DO1/ +4<<7,/ %1HJDWLYH HIIHFWV RI ZLOG0W\SH S86 DQG V00\F RQ FHOOXODU JURZWK DQG WXPRUL0
JHQLFLW\ RI JOLRPD FHOOV1 ,PSOLFDWLRQ RI WKH WXPRU VXSSUHVVRU JHQHV IRU JHQH WKHUDS\%/ - 1HXURRQFRO/
4<+6,/ 58< 0 59;
469 6FKUXPS '61/ +4<<9,/ %,QKLELWLRQ RI HVRSKDJHDO FDQFHU SUROLIHUDWLRQ E\ DGHQRYLUDOO\ PHGLDWHG GH0
OLYHU\ RI S49,1.7%/ &DQFHU *HQH 7KHU/ 6+9,/ 68: 0 697
46: 4XHVQHO %1 HW DO1/ +4<<9,/ %7UDQVIHU RI S49LQND2&'.15 JHQH LQ OHXNHPLD FHOO OLQHV LQKLELWV FHOO
SUROLIHUDWLRQ%/ %U - +DHPDWRO/ <8+5,/ 5<4 0 5<;
46; )XH\R -1 HW DO1/ +4<<9,/ %$GHQRYLUXV0PHGLDWHG S492&'.15 JHQH WUDQVIHU LQGXFHV JURZWK DUUHVW DQG
PRGLILHV WKH WUDQVIRUPHG SKHQRW\SH RI JOLRPD FHOOV%/ 2QFRJHQH/ 45+4,/ 436 0 443
46< -LQ ;1 HW DO1/ +4<<8,/ %&HOO F\FOH DUUHVW DQG LQKLELWLRQ RI WXPRU FHOO SUROLIHUDWLRQ E\ WKH S49,1.7
JHQH PHGLDWHG E\ DQ DGHQRYLUXV YHFWRU%/ &DQFHU 5HV/ 88+48,/ 6583 0 6586
473 %LVFKRII -51 HW DO1/ +4<<9,/ %$Q DGHQRYLUXV PXWDQW WKDW UHSOLFDWHV VHOHFWLYHO\ LQ S86 GHILFLHQW KXPDQ
WXPRU FHOOV%/ 6FLHQFH/ 5:7/ 6:6 0 6:9
474:LOOV .11 HW DO1/ +4<<7,/ %'HYHORSPHQW DQG FKDUDFWHUL]DWLRQ RI D UHFRPELQDQW DGHQRYLUXV HQFRGLQJ
KXPDQ S86 IRU JHQH WKHUDS\ RI FDQFHU%/ +XP *HQH 7KHUDS\/ 8/ 43:< 0 43;;
475 3RZLV */ +4<<4,/ %*URZWK IDFWRU DQG RQFRJHQH VLJQDOLQJ SDWKZD\V DV WDUJHWV IRU UDWLRQDO DQWLFDQFHU
GUXJ GHYHORSPHQW%/ &OLQ %LRFKHP/ 57+8,/ 6;8 0 6<:
476 )DDODQG &$/ +4<<4,/ %5DSLG XSWDNH RI W\USKRVWLQ LQWR $764 KXPDQ HSLGHUPRLG FHOOV LV IROORZHG E\
GHOD\HG LQKLELWLRQ RI HSLGHUPDO JURZWK IDFWRU +(*),0VWLPXODWHG (*) UHFHSWRU W\URVLQH NLQDVH DFWLYLW\%/
0RO &HOO %LRO/ 44+8,/ 59<: 0 5:36
477 6LQJK -/ +4<<:,/ %6WUXFWXUH0EDVHG GHVLJQ RI D SRWHQW/ VHOHFWLYH/ DQG LUUHYHUVLEOH LQKLELWRU RI WKH FDWD0
O\WLF GRPDLQ RI WKH HUE% UHFHSWRU VXEIDPLO\ RI SURWHLQ W\URVLQH NLQDVHV%/ - 0HG &KHP/ 73+:,/ 4463 0
4468
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478 +DUD 0 HW DO1/ +4<<6,/ % ,GHQWLILFDWLRQ RI 5DV IDUQHV\OWUDQVIHUDVH LQKLELWRUV E\ PLFURELDO VFUHHQLQJ%/
3URF 1DWO $FDG 6FL 8 6 $/ 48><3+9,/ 55;4 0 55;8
479 .RKO 1( HW DO1/ +4<<7,/ % 3URWHLQ IDUQHV\OWUDQVIHUDVH LQKLELWRUV EORFN WKH JURZWK RI UDV0GHSHQGHQW
WXPRUV LQ QXGH PLFH%/ 3URF 1DWO $FDG 6FL 8 6 $/ <4+4<,/ <474 0 <478
47: *LEEV -% HW DO1/ +4<<9,/ % )DUQHV\OWUDQVIHUDVH LQKLELWRUV DQG DQWL05DV WKHUDS\%/ %UHDVW &DQFHU 5HV
7UHDW/ 6;+4,/ :8 0 ;6
47; .DUOVRQ -/ +4<<9,/ %,QKLELWLRQ RI WXPRU FHOO JURZWK E\ PRQRWHUSHQHV LQ YLWUR= HYLGHQFH RI D 5DV0
LQGHSHQGHQW PHFKDQLVP RI DFWLRQ%/ $QWLFDQFHU 'UXJV/ :+7,/ 755 0 75<
47< %DULQDJD 01/ +4<<:,/ %)URP %HQFK 7RS WR %HGVLGH%/ 6FLHQFH/ 5:;/ 4369 0 436<
483 %LEOH .& HW DO1/ +4<<9,/ % )ODYRSLULGRO= D F\WRWR[LF IODYRQH WKDW LQGXFHV FHOO GHDWK LQ QRQF\FOLQJ
$87< KXPDQ OXQJ FDUFLQRPD FHOOV%/ &DQFHU 5HV/ 89+54,/ 7;89 0 7;94
484 'H $]HYHGR :) HW DO1/ +4<<9,/ % 6WUXFWXUDO EDVLV IRU VSHFLILFLW\ DQG SRWHQF\ RI D IODYRQRLG LQKLELWRU
RI KXPDQ &'.5/ D FHOO F\FOH NLQDVH%/ 3URF 1DWO $FDG 6FL 8 6 $/ <6+:,/ 5:68 0 5:73
485 +DPD 61 HW DO1/ +4<<:,/ % 7UDQVIRUPDWLRQ RI KXPDQ JOLRPD FHOO OLQHV ZLWK WKH S49 JHQH LQKLELWV FHOO
SUROLIHUDWLRQ%/ $QWLFDQFHU 5HV/ 4:+6&,/ 4<66 0 4<6;
486 6ULYHQXJRSDO .61 HW DO1/ +4<<9,/ % 'HOHWLRQV DQG UHDUUDQJHPHQWV LQDFWLYDWH WKH S49,1.7 JHQH LQ
KXPDQ JOLRPD FHOOV%/ 2QFRJHQH /45+<,/ 535< 0 5367
487 +H -1 HW DO1/ +4<<8,/ % /DFN RI S49,1.7 RU UHWLQREODVWRPD SURWHLQ +S5E,/ RU DPSOLILFDWLRQ0DVVRFLDWHG
RYHUH[SUHVVLRQ RI FGN7 LV REVHUYHG LQ GLVWLQFW VXEVHWV RI PDOLJQDQW JOLDO WXPRUV DQG FHOO OLQHV%/ &DQFHU
5HV/ 88+54,/ 7;66 0 7;69
488 $DJDDUG /1 HW DO1/ +4<<8,/ %$EHUUDWLRQV RI S49 DQG 5E WXPRU VXSSUHVVRU JHQHV RFFXU LQ GLVWLQFW VXE0
VHWV RI KXPDQ FDQFHU FHOO OLQHV%/ ,QW - &DQFHU/ 94/ 448 0 453
489 *RPL $1 HW DO1/ +4<<8,/ % )UHTXHQW ORVV RI WKH F\FOLQ0GHSHQGHQW NLQDVH07 LQKLELWRU JHQH LQ KXPDQ
JOLRPDV%/ -SQ - &DQFHU 5HV/ ;9+7,/ 675 0 679
48: =KDQJ 61 HW DO1/ +4<<7,/ %+LJKHU IUHTXHQF\ RI DOWHUDWLRQV LQ WKH S492&'.15 JHQH LQ VTXDPRXV FHOO
FDUFLQRPD FHOO OLQHV WKDQ LQ SULPDU\ WXPRUV RI WKH KHDG DQG QHFN%/ &DQFHU UHVHDUFK/ 87/ 8383 0 8386
48; ;X /1 HW DO1/ +4<<7,/ %0XWDWLRQDO DQDO\VLV RI &'.15 +07642S49LQN7, LQ KXPDQ EUHDVW FDUFLQRPDV%/
&DQFHU UHVHDUFK/ 87/ 8595 0 8597
48< =DULZDOD 01 HW DO1/ +4<<9,/ %0XWDWLRQDO DQDO\VLV RI WKH S49 IDPLO\ F\FOLQ0GHSHQGHQW NLQDVH LQKLELWRUV
S48 DQG S4; LQ WXPRU0GHULYHG FHOO OLQHV DQG SULPDU\ WXPRUV%/ 2QFRJHQH/ 45/ 784 0 788
493 <RVKLGD 61 HW DO/ +4<<8,/ %0XWDWLRQV RI S49,QN72&'.15 DQG S48,QN7%20765 JHQHV LQ ELOLDU\ WUDFW
FDQFHUV%/ &DQFHU 5HVHDUFK/ 88/ 5:89 0 5:93
494 2NDPRWR $1 HW DO1/ +4<<8,/ %0XWDWLRQV LQ WKH S49/ S48 DQG S4; JHQHV LQ SULPDU\ DQG PHWDVWDWLF OXQJ
FDQFHU%/ &DQFHU 5HVHDUFK/ 88/ 477; 0 4784
495 1DNDJDZD .1 HW DO1/ +4<<8,/ %0HFKDQLVP RI LQDFWLYDWLRQ RI &'.15 DQG 0765 LQ QRQ0VPDOO FHOO
OXQJ FDQFHU DQG DVVRFLDWLRQ ZLWK DGYDQFHG VWDJH%/ 2QFRJHQH/ 5>44+<,/ 4;76 0 4;84
496 6ULYHQXJRSDO .61 HW DO1/ +4<<9,/ %'HOHWLRQV DQG UHDUUDQJHPHQWV LQDFWLYDWH WKH S49,1.7 JHQH LQ KX0
PDQ JOLRPD FHOOV%/ 2QFRJHQH/ 45+<,/ 535< 0 5367
497 5RELQVRQ :$1 HW DO1/ +4<<9,/ %([SUHVVLRQ RI WKH WXPRU VXSSUHVVRU JHQHV S48 DQG S49 LQ PDOLJQDQW
PHODQRPD%/0HODQRPD 5HV/ 9+7,/ 5;8 0 5;<
498 7DQDND +1 HW DO1/ +4<<:,/ %0XOWLSOH W\SHV RI DEHUUDWLRQV LQ WKH S49 +,1.7D, DQG WKH S48+,1.7E,
JHQHV LQ 63 HVRSKDJHDO VTXDPRXV0FHOO0FDUFLQRPD FHOO OLQH%/ ,QW - &DQFHU/ :3+7,/ 76: 0 775
499 .DLQR 01 HW DO1/ +4<<:,/ %$OWHUDWLRQV LQ WKH WXPRU VXSSUHVVRU JHQHV S86/ 5%/ S4920764/ DQG
S4820765 LQ KXPDQ SDQFUHDWLF FDQFHU DQG KHSDWRPD FHOO OLQHV%/ - *DVWURHQWHURO/ 65/ 73 0 79
49: .HOORJJ '(1 HW DO1/ +4<<3,/ %4XDQWLWLRQ RI +,904 SURYLUDO '1$ UHODWLYH WR FHOOXODU '1$ E\ WKH SR0
O\PHUDVH FKDLQ UHDFWLRQ%/ $QDO1 %LRFKHP1/ 4;<+5,/ 535053;
49; 1HZWRQ &51/ +4<<7,/ %3&5%/ 2[IRUG = 6SHNWUXP $NDG1 9HUODJ/ 4:8 0 4:<
49< 6HUUD $1 HW DO1/ +4<<8,/ %,QYROPHQW RI WKH F\FOLQ0GHSHQGHQW NLQDVH07 LQKLELWRU JHQH LQ WKH SDWKRJHQH0
VLV RI O\PSKRLG EODVW FULVLV RI &0/%/ %U - +DHPDWRORJ\/ <4/ 958 0 95<
4:3 =DQJ .' HW DO1/ +4<;5,/ Ä³&\WRORJLFDO DQG F\WRJHQHWLFDO VWXGLHV RQ KXPDQ PHQLJHRPDV³/ &DQFHU
*HQHW &\WRJHQHW/ 9/ 57< 0 5:7
4:4 'XPDQVNL -3 HW DO/ +4<;:,/ Ä'HOHWLRQ PDSSLQJ RI D ORFXV RQ KXPDQ FKURPRVRPH 55 LQYROYHG LQ WKH
RFRJHQHVLV RI PHQLJHRPD³/ 3URF 1DWO $FDG 86$/ ;7/ <5:8 0 <5:<
4:5 /HNDQQH 'HSUH] 5+ HW DO1/ +4<<7,/ Ä)UHTXHQW 1)5 JHQH WUDQVFULSWLRQ PXWDWLRQV LQ VSRUDGLF PHQL0
JHRPDV³/ $P - +XP *HQHW/ 87/ 4355 0 435<
4:6 /LQGEORP $ HW DO1/ +4<<7,/ Ä&KURPRVRPDO GHOHWLRQV LQ DQDSODVWLF PHQLJHRPDV VXJJHVW PXOWLSOH UH0
JLRQV RXWVLGH FKURPRVRPH 55 DV LPSRUWDQW LQ WXPRU SURJUHVVLRQ³/ ,QW - &DQFHU/ 89/ 687 0 68:
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4:7 3H\UDUG 0 HW DO1/ +4<<7,/ Ä&KDUDFWDUL]DWLRQ RI D QHZ PHPEHU RI WKH KXPDQ β0$GDSWLQ JHQH IDPLO\
IURP 55T45/ D FDQGLGDWH PHQLJHRPD JHQH³/ +XP0RO *HQHW/ 6/ 46<6 0 46<<
4:8 /HNDQQH 'HSUH] 5+ HW DO1/ +4<<8,/ Ä&ORQLQJ DQG FKDUDFWHUL]DWLRQ RI 014³/ 2QFRJHQH/ 43/ 4854 0
485;
4:9:DQJ -/ HW DO1/ +4<<8,/ Ä'HWHFWLRQ RI 7386 JHQH PXWDWLRQV LQ KXPDQ PHQLJHRPD³/ ,QW - &DQFHU/ 97/
556 0 55;
4:: %DUNHU )* HW DO1/ +4<<:,/ Ä 349 GHOHWLRQ DQG PXWDWLRQ DQDO\VLV LQ KXPDQ EUDLQ WXPRUV³ /- 1HXURRQ0
FRO / 64/ 4: 0 56
4:; 6DWR . HW DO/ +4<<9,/ Ä ,QIUHTXHQW DOWHUDWLRQV RI WKH S48/ S49/ &'.7 DQG F\FOLQ '4 JHQHV LQ QRQ0
DVWURF\WLF KXPDQ EUDLQ WXPRUV³ /,QW - &DQFHU/ 99 /638 0 63;
4:< 2QR < HW DO1/ +4<<9,/ Ä +RPR]\JRXV GHOHWLRQV RI WKH &'.152S49 JHQH LQ GXUDO KHPDQJLRSHULF\W0
PDV³ /$FWD 1HXURSDWKRO +%HUO,/ <4/ 554 0 558
4;3 Y1'HLPOLQJ $ HW DO1/ +4<<8,/ Ä0ROHFXODU SDWKZD\V LQ WKH IRUPDWLRQ RI JOLRPDV³/ *OLD/ 48/ 65; 0 66;
4;4 )XUQDUL )% HW DO/ +4<<9,/ Ä0ROHFXODU ELRORJ\ RI PDOLJQDQW GHJHQHUDWLRQ RI DVWURF\WRPD³/ 3HGLDWU
1HXURVXUJ/ 57/ 74 0 7<
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