
Institut für Hydraulik und landeskulturelle Wasserwirtschaft Muthgasse 18, A-1190 Wien
Institute of Hydraulics and Rural Water-Management Tel: (+43/1) 36 006/5471
Universität für Bodenkultur Wien Fax: (+43/1) 36 006/5499
University of Agricultural Sciences, Vienna http://ihlww.boku.ac.at/
Vorstand: Ao.Univ.Prof. DI Dr Andreas Klik Email: klik@mail.boku.ac.at

,17(55(* ,,& ± 3URMHNW 1U1 <:3382$/ 1DWXUDO 5HVRXUFHV/ 'HWDLOSURMHNW 7

/DQGVFKDIWVVFKRQHQGH XQG QDFKKDOWLJH 1XW]XQJ YRQ
:DVVHU0 XQG %RGHQUHVVRXUFHQ LP OlQGOLFKHQ 5DXP

(QGE H U L F K W

LP $XIWUDJ GHV
%XQGHVPLQLVWHULXPV I�U /DQG0 XQG )RUVWZLUWVFKDIW

31 &HSXGHU/ $1 .OLN/ 91 DXV GHU 6FKPLWWHQ/:1 0DGO/ +1 6W|KUPDQQ

:LHQ/ LP 6HSWHPEHU 5334

%RGHQW\SHQ LP 0DUFKIHOG

3IODQ]HQYHUI�JEDUH :DVVHUNDSD]LWlW

8QJHVFK�W]WH )HOGOlQJH



,QKDOW 6HLWH ,,

,QKDOWVYHU]HLFKQLV

INHALTSVERZEICHNIS.................................................................................................................................. II

ABBILDUNGSVERZEICHNIS.......................................................................................................................... V

VERZEICHNIS DER TABELLEN................................................................................................................. VII

1 EINLEITUNG ............................................................................................................................................... 1

1.1 PROBLEMSTELLUNG................................................................................................................................. 1

1.2 ZIELSETZUNG........................................................................................................................................... 1

1.3 METHODIK ............................................................................................................................................... 2

2 BESCHREIBUNG DES UNTERSUCHUNGSGEBIETES....................................................................... 4

2.1 KLIMATISCHE VERHÄLTNISSE.................................................................................................................. 4

2.2 LANDWIRTSCHAFT IM MARCHFELD ......................................................................................................... 6

2.3 BODENFORMEN........................................................................................................................................ 6

3 RÄUMLICHE MODELLIERUNG DES STICKSTOFFAUSTRAGES IN DAS GRUNDWASSER

MIT HILFE DES SIMULATIONSMODELLS EPIC ....................................................................................... 8

3.1 ENTWICKLUNG DER DATENBASIS............................................................................................................. 8

3.1.1 Bodendatenbank .............................................................................................................................. 8
3.1.1.1 Bodenparameter ...........................................................................................................................................8

3.1.1.2 Feldversuche ..............................................................................................................................................10

3.1.2 Klimadatenbank ............................................................................................................................ 10

3.1.3 Fruchtfolgen .................................................................................................................................. 12

3.2 VERWENDETE MODELLKOMPONENTEN.................................................................................................. 13

3.2.1 Formeln von BAUMER ................................................................................................................. 13
3.2.1.1 Modellbeschreibung...................................................................................................................................13

3.2.1.2 Modellkalibrierung.....................................................................................................................................14

3.2.2 EPIC.............................................................................................................................................. 15
3.2.2.1 Modellbeschreibung...................................................................................................................................15

3.2.2.2 Modellkalibrierung.....................................................................................................................................16

3.2.2.2.1 Versuchswirtschaft Groß-Enzersdorf...................................................................................................16

3.2.2.2.1.1 Boden...........................................................................................................................................16

3.2.2.2.1.2 Klima ...........................................................................................................................................18

3.2.2.2.1.3 Fruchtfolgen.................................................................................................................................18

3.2.2.2.1.4 Produktionstechnische Maßnahmen.............................................................................................19

3.2.2.2.1.5 Bewässerung ................................................................................................................................21

3.2.2.2.1.6 Vergleich mit Simulationsergebnissen.........................................................................................21

3.2.2.2.2 Feldmessstellen Fuchsenbigl ...............................................................................................................22

3.2.2.2.2.1 Boden...........................................................................................................................................22

3.2.2.2.2.2 Klima ...........................................................................................................................................23

3.2.2.2.2.3 Fruchtfolgen.................................................................................................................................24

3.2.2.2.2.4 Bewässerung ................................................................................................................................25

3.2.2.2.2.5 Vergleich mit Simulationsergebnissen.........................................................................................26

3.2.2.3 Eichparameter.............................................................................................................................................27

3.2.2.4 Simulation der Bewässerung ......................................................................................................................27

3.2.3 GIS................................................................................................................................................. 29

3.3 BESCHREIBUNG DER BENUTZEROBERFLÄCHE........................................................................................ 29

3.3.1 Allgemeines ................................................................................................................................... 29



,QKDOW 6HLWH ,,,

3.3.2 Integration der Formeln von BAUMER ........................................................................................31
3.3.2.1 Compactionfactor .......................................................................................................................................31

3.3.2.2 Abfragetools...............................................................................................................................................32

3.3.2.2.1 Write tot. Layer-Info (all Bofos)..........................................................................................................32

3.3.2.2.2 Write tot. Layer-Info (Feature Input)...................................................................................................34

3.3.2.2.3 Write tot. Layer-Info (Text Input) .......................................................................................................34

3.3.2.2.4 Write diff. Layer-Info (Feature Input) .................................................................................................34

3.3.2.2.5 Write diff. Layer-Info (Text Input)......................................................................................................35

3.3.2.2.6 Join Baumer-Parameters to Bofo.........................................................................................................35

3.3.2.2.7 Join Baumer-Parameters to Bofo, classify nFk....................................................................................35

3.3.2.2.8 Return Area .........................................................................................................................................35

3.3.2.2.9 Show Profile Points .............................................................................................................................36

3.3.2.2.10 Show Profile......................................................................................................................................36

3.3.2.2.11 Show Baumer Values ........................................................................................................................36

3.3.2.2.12 Show Units........................................................................................................................................37

3.3.2.3 Verknüpfung der Formeln von BAUMER mit EPIC .................................................................................37

3.3.3 Integration von EPIC .................................................................................................................... 37
3.3.3.1 Verzeichnisstruktur ....................................................................................................................................39

3.3.3.1.1 Ordner „Data“......................................................................................................................................39

3.3.3.1.2 Ordner „Models“ .................................................................................................................................40

3.3.3.1.3 Ordner „Scenario“ ...............................................................................................................................40

3.3.3.2 Dialog „EPIC Menu“ .................................................................................................................................41

3.3.3.2.1 Feld „Dataset“: Szenario Management ................................................................................................42

3.3.3.2.2 Feld „CFactor“.....................................................................................................................................42

3.3.3.2.3 Feld „Database“...................................................................................................................................42

3.3.3.2.4 Feld „Simulation“................................................................................................................................43

3.3.3.2.4.1 Schritt 1: Wahl der zu berechnenden Bodenformen.....................................................................43

3.3.3.2.4.2 Schritt 2: Schreiben der EPIC-Inputdateien .................................................................................44

3.3.3.2.4.3 Schritt 3: Start des Simulationsprogrammes EPIC.......................................................................44

3.3.4 Darstellung der Ergebnisse........................................................................................................... 44
3.3.4.1 Feld „Shapes“.............................................................................................................................................45

3.3.4.2 Feld „Charts“..............................................................................................................................................46

3.4 DARSTELLUNG DER IST-SITUATION ....................................................................................................... 48

3.4.1 Anbauregion 1 ............................................................................................................................... 48
3.4.1.1 Perkolationswassermengen.........................................................................................................................49

3.4.1.2 Stickstoffaustrag.........................................................................................................................................50

3.4.1.3 Nitratkonzentration im Perkolationswasser ................................................................................................51

3.4.2 Anbauregion 2 ............................................................................................................................... 52
3.4.2.1 Perkolationswassermengen.........................................................................................................................52

3.4.2.2 Stickstoffaustrag.........................................................................................................................................53

3.4.2.3 Nitratkonzentration im Perkolationswasser ................................................................................................54

3.4.3 Anbauregion 3 ............................................................................................................................... 54
3.4.3.1 Perkolationswassermengen.........................................................................................................................55

3.4.3.2 Stickstoffaustrag.........................................................................................................................................56

3.4.3.3 Nitratkonzentration im Perkolationswasser ................................................................................................57

3.4.4 Situation im Gesamtgebiet............................................................................................................. 58

3.5 GEGENÜBERSTELLUNG VON BELASTUNGSGRÖßEN................................................................................ 61

3.6 SZENARIEN ZUR NACHHALTIGEN BEWIRTSCHAFTUNG........................................................................... 63

3.6.1 Grünbrache ................................................................................................................................... 63

3.6.2 Reduktion der Düngermengen....................................................................................................... 64

3.6.3 Zwischenbegrünung....................................................................................................................... 66

3.6.4 Präsentationen .............................................................................................................................. 68



,QKDOW 6HLWH ,9

4 GIS – GESTÜTZTE MODELLIERUNG DER BODENEROSION DURCH WIND MIT HILFE DER

WINDEROSIONSGLEICHUNG ...................................................................................................................... 69

4.1 WINDEROSIONSMODELLE....................................................................................................................... 70

4.1.1 Winderosionsmodelle .................................................................................................................... 70
4.1.1.1 Wind Erosion Equation: .............................................................................................................................70

4.1.1.2 Revised Wind Erosion Equation: ...............................................................................................................70

4.1.1.3 Erosion Productivity Impact Calculator: ....................................................................................................70

4.1.1.4 Wind Erosion Prediction System:...............................................................................................................70

4.1.2 Überlegungen zu Modellauswahl .................................................................................................. 71

4.1.3 Modellbeschreibung ...................................................................................................................... 71

4.1.4 Verknüpfung von GIS und WEQ.................................................................................................... 73

4.2 BESTIMMUNG DER EINFLUSSFAKTOREN................................................................................................. 76

4.2.1 Bodenerodierbarkeitsindex............................................................................................................ 76

4.2.2 Klimafaktor.................................................................................................................................... 82

4.2.3 Ungeschützte Feldlänge ................................................................................................................ 88

4.2.4 Rauhigkeitsfaktor........................................................................................................................... 91

4.2.5 Vegetationsfaktor........................................................................................................................... 92

4.3 ERGEBNIS DER SIMULATION ................................................................................................................... 96

4.4 KURZBESCHREIBUNG DES PROGRAMMS ZUR BERECHNUNG DES BODENABTRAGES............................... 98

5 INTERDISZIPLINÄRES BEWERTUNGSMODELL .......................................................................... 101

5.1 BEWERTUNGSMODELL FÜR DEN NITRATAUSTRAG INS GRUNDWASSER................................................ 101

5.2 BEWERTUNGSMODELL FÜR DIE WINDEROSION.................................................................................... 103

6 SCHLUSSBEMERKUNG ........................................................................................................................ 106

LITERATURVERZEICHNIS ......................................................................................................................... 107

ANHANG A ....................................................................................................................................................... 109

ANHANG B ....................................................................................................................................................... 109



,QKDOW 6HLWH 9

$EELOGXQJVYHU]HLFKQLV

ABBILDUNG 1: PROZENTUELLE AUFTEILUNG DER FLÄCHEN IM MARCHFELD ......................................................... 4

ABBILDUNG 2: BODENFORMEN DER LANDWIRTSCHAFTLICH GENUTZTEN FLÄCHEN LAUT ÖSTERREICHISCHER

BODENKARTIERUNG FÜR DAS PROJEKTSGEBIET MARCHFELD.......................................................................... 6

ABBILDUNG 3: KLIMASTATIONEN MIT RÄUMLICHER AUFTEILUNG NACH THIESSEN .......................................... 10

ABBILDUNG 4: RÄUMLICHE ABGRENZUNG DER ANBAUREGIONEN IM PROJEKTSGEBIET MARCHFELD.................. 13

ABBILDUNG 5: MENÜ „EPICINT“ IM PROJEKT-FENSTER VON ARCVIEW........................................................... 30

ABBILDUNG 6: MENÜ „EPICINT IM VIEWS-FENSTER VON ARCVIEW................................................................ 30

ABBILDUNG 7: MENÜ „EPICINT IM TABLES-FENSTER VON ARCVIEW.............................................................. 31

ABBILDUNG 8: DIALOG „EDIT COMPACTION FACTORS“........................................................................................ 32

ABBILDUNG 9: KARTE DER NUTZBAREN FELDKAPAZITÄT , 5 KLASSEN, GEMEINDE ADERKLAA ........................... 34

ABBILDUNG 10: SELEKTIERTE BODENFORM 33 DES KB GROß-ENZERSDORF, MIT PROFILSTELLE UND GRAFISCHEN

DARSTELLUNG DES BODENHORIZONTES........................................................................................................ 36

ABBILDUNG 11: VERFÜGBARE BODENINFORMATIONEN DER BODENFORM 7033................................................... 37

ABBILDUNG 12: FLUSSDIAGRAMM ZUR SIMULATION DES STICKSTOFFAUSTRAGES MIT EPIC............................... 38

ABBILDUNG 13: VERZEICHNISSTRUKTUR VON „EPICINT.APR“ .............................................................................. 39

ABBILDUNG 14: ORDNER „DATA“ ......................................................................................................................... 39

ABBILDUNG 15: BAUMSTRUKTUR DES ORDNERS „SCENARIO“ .............................................................................. 41

ABBILDUNG 16: BUTTON „E“ FÜR DEN START VON „EPIC MENU“....................................................................... 41

ABBILDUNG 17: DIALOG „USE EPIC“ ................................................................................................................... 42

ABBILDUNG 18: DIALOG ZUR AUSWAHL DER BODENFORMEN............................................................................... 43

ABBILDUNG 19: DIALOG „OUTPUT“ ...................................................................................................................... 45

ABBILDUNG 20: JAHRESWERTE DER EVAPOTRANSPIRATION FÜR DEN GEWÄHLTEN BEREICH............................... 46

ABBILDUNG 21: DIAGRAMM MIT JÄHRLICHEN WERTEN DER EVAPOTRANSPIRATION............................................ 47

ABBILDUNG 22: VERGLEICH DER EVAPOTRANSPIRATION BEZÜGLICH VERSCHIEDENER BODENFORMEN.............. 47

ABBILDUNG 23: PERKOLATION IM ANBAUGEBIET1, FF1....................................................................................... 49

ABBILDUNG 24: PERKOLATION IM ANBAUGEBIET 1, FF2 ...................................................................................... 49

ABBILDUNG 25: STICKSTOFFAUSTRAG IM ANBAUGEBIET 1, FF1........................................................................... 50

ABBILDUNG 26: STICKSTOFFAUSTRAG IM ANBAUGEBIET 1, FF2........................................................................... 50

ABBILDUNG 27: NITRATKONZENTRATION IM PERKOLATIONSWASSER IM ANBAUGEBIET 1, FF1........................... 51

ABBILDUNG 28: NITRATKONZENTRATION IM PERKOLATIONSWASSER IM ANBAUGEBIET 1, FF2........................... 51

ABBILDUNG 29: PERKOLATION IM ANBAUGEBIET 2, FF2 ...................................................................................... 52

ABBILDUNG 30: STICKSTOFFAUSTRAG IM ANBAUGEBIET 2, FF2........................................................................... 53

ABBILDUNG 31: NITRATKONZENTRATION IM PERKOLATIONSWASSER, ANBAUGEBIET 2, FF2 .............................. 54

ABBILDUNG 32: PERKOLATION IM ANBAUGEBIET 3, FF3 ...................................................................................... 55

ABBILDUNG 33: PERKOLATION IM ANBAUGEBIET 3, FF4 ...................................................................................... 55

ABBILDUNG 34: STICKSTOFFAUSTRAG IM ANBAUGEBIET 3, FF3........................................................................... 56

ABBILDUNG 35: STICKSTOFFAUSTRAG IM ANBAUGEBIET 3, FF4........................................................................... 56

ABBILDUNG 36: NITRATKONZENTRATION IM PERKOLATIONSWASSER, ANBAUGEBIET 3, FF3 .............................. 57

ABBILDUNG 37: NITRATKONZENTRATION IM PERKOLATIONSWASSER, ANBAUGEBIET 3, FF4 .............................. 57

ABBILDUNG 38: PERKOLATION [MM/A], 6 KLASSEN, MARCHFELD....................................................................... 58

ABBILDUNG 39: STICKSTOFFAUSTRAG [KG/HA,A], 6 KLASSEN, MARCHFELD....................................................... 59

ABBILDUNG 40: DURCHSCHNITTLICHE NITRATKONZENTRATION IM SICKERWASSER [MG/L], 6 KLASSEN,

MARCHFELD .................................................................................................................................................. 60

ABBILDUNG 41: NO3-N KONZENTRATION IM PERKOLATIONSWASSER BEZOGEN AUF DEN

GRUNDWASSERSCHWELLENWERT, MARCHFELD ........................................................................................... 61

ABBILDUNG 42: PRIORITÄTEN IN DER ABWASSERENTSORGUNG AUF GEMEINDEEBENE (SKALA VON 1 – 10, 1:

GERINGSTE PRIORITÄT, 10: HÖCHSTE PRIORITÄT) ......................................................................................... 62



,QKDOW 6HLWH 9,

ABBILDUNG 43: NITRATKONZENTRATION IM GRUNDWASSER [MG/L], GEMITTELTE WERTE DER JAHRE 1998 –

1999............................................................................................................................................................... 63

ABBILDUNG 44: REDUKTION DER NITRATBELASTUNG DES SICKERWASSERS AUF BÖDEN MIT SCHLECHTER

PFLANZENNUTZBARER WASSERKAPAZITÄT UND GRÜNBRACHE.................................................................... 64

ABBILDUNG 45: DIFFERENZEN [%] IN DER PERKOLATION [MM] DER FF2 OHNE UND MIT ZWISCHENBEGRÜNUNG67

ABBILDUNG 46: DIFFERENZEN [%] IM STICKSTOFFAUSTRAG [KG/HA] DER FF2 OHNE UND MIT

ZWISCHENBEGRÜNUNG.................................................................................................................................. 67

ABBILDUNG 47: DIFFERENZEN [%] IN DER NITRATKONZENTRATION IM SICKERWASSER [MG/L] DER FF2 OHNE UND

MIT ZWISCHENBEGRÜNUNG........................................................................................................................... 68

ABBILDUNG 48: FLUSSDIAGRAMM ZUR GIS-GESTÜTZTEN BERECHNUNG DES BODENABTRAGES MIT HILFE DER

WINDEROSIONSGLEICHUNG........................................................................................................................... 75

ABBILDUNG 49: PRINZIP DER ABLEITUNG DER WEQ FAKTOREN FÜR DIE MODELLIERUNG DURCH PROJEKTION DER

RÄUMLICH VARIABLEN FAKTOREN AUF DAS GRUNDELEMENT DER MODELLBILDUNG................................... 76

ABBILDUNG 50: ÜBERLAGERUNG DES ÖSTERREICHISCHEN TEXTURDREIECKS MIT DEN „WIND ERODIBILITY

GROUPS“ FÜR KALKARME BÖDEN.................................................................................................................. 78

ABBILDUNG 51: ÜBERLAGERUNG DES ÖSTERREICHISCHEN TEXTURDREIECKS MIT DEN „WIND ERODIBILITY

GROUPS“ FÜR KALKREICHE BÖDEN. .............................................................................................................. 78

ABBILDUNG 52: KARTE DES BODENERODIERBARKEITSINDEX (IN T HA
-1

 A
-1) FÜR DEN KARTIERUNGSBEREICH

GÄNSERNDORF (BASIEREND AUF ÖSTERREICHISCHER BODENKARTIERUNG) ................................................. 80

ABBILDUNG 53: AUFTRETENSHÄUFIGKEIT DES ERODIERBARKEITSINDEX IM KARTIERUNGSBEREICH

GÄNSERNDORF (GESAMTFLÄCHE DER KARTIERTEN BÖDEN 288,7 KM
2). ....................................................... 80

ABBILDUNG 54: MAXIMALE BODENEROSION IM KARTIERUNGSBEREICH GÄNSERNDORF (IN T HA
-1

 A
-1) ............... 82

ABBILDUNG 55: HÄUFIGKEITSVERTEILUNG DER WINDRICHTUNG FÜR DIE STATION HOHE WARTE UND

FUCHSENBIGL [HÄUFIGKEIT IN %]................................................................................................................. 84

ABBILDUNG 56: HÄUFIGKEITSVERTEILUNG DER WINDRICHTUNG FÜR VERSCHIEDENE

GESCHWINDIGKEITSKLASSEN DER STATION OBERSIEBENBRUNN (NACH DOBESCH  UND NEUWIRT, 1982)

....................................................................................................................................................................... 85

ABBILDUNG 57: BEITRAG DER EINZELNEN WINDRICHTUNGSKLASSEN ZUR EROSIVEN WINDENERGIE

(GRENZGESCHWINDIGKEIT = 8 M/S) FÜR DIE STATION HOHE WARTE. .......................................................... 86

ABBILDUNG 58: HÄUFIGKEITSVERTEILUNG DER WINDRICHTUNG ÜBER DAS JAHR FÜR ALLE

WINDGESCHWINDIGKEITEN ÜBER 8,0 M/S...................................................................................................... 87

ABBILDUNG 59: VERTEILUNG DER EROSIVEN WINDENERGIE ÜBER DAS JAHR (GRENZGESCHWINDIGKEIT 8 M/S) . 87

ABBILDUNG 60: AUSSCHNITT ÖK50...................................................................................................................... 89

ABBILDUNG 61: SATELLITENBILD (1 PIXEL ≡ 10,0 M) ........................................................................................... 89

ABBILDUNG 62: LUFTBILD (1 PIXEL ≡ 1,0 M) MIT EINGETRAGENEN BEARBEITUNGSRICHTUNGEN........................ 89

ABBILDUNG 63: BODENSCHUTZANLAGE MIT GERINGER OPTISCHER POROSITÄT (NAHE OBERSIEBENBRUNN) ....... 90

ABBILDUNG 64: BODENSCHUTZANLAGE MIT HOHER OPTISCHER POROSITÄT (NAHE OBERSIEBENBRUNN) ............ 90

ABBILDUNG 65: ERMITTLUNG DER UNGESCHÜTZTEN FELDLÄNGE ........................................................................ 91

ABBILDUNG 66: KARTE DES SIMULIERTEN BODENABTRAGES FÜR DAS AUSGEWÄHLTE BEISPIELSGEBIET WESTLICH

VON OBERSIEBENBRUNN................................................................................................................................ 96

ABBILDUNG 67: BODENABTRAG FÜR EIN SZENARIO MIT ZUSÄTZLICHEN BODENSCHUTZANLAGEN (BLAU

DARGESTELLT) ............................................................................................................................................... 97

ABBILDUNG 68: PULL-DOWN MENÜ WEQ ............................................................................................................ 99

ABBILDUNG 69: FENSTER MIT OPTIONEN ZU DEFINITION DER VERSCHIEDENEN INPUTS...................................... 100

ABBILDUNG 70: BEISPIEL EINER AUSWAHLLISTE FÜR DIE DEFINITION DER INPUTS............................................. 100

ABBILDUNG 71: FENSTER ZUM STARTEN DER SIMULATION ................................................................................. 100

ABBILDUNG 72: BEWERTUNGSMODELL FÜR DIE RESSOURCENSCHUTZFUNKTION „WASSER“.............................. 103

ABBILDUNG 73: BEWERTUNGSMODELL FÜR DIE RESSOURCENSCHUTZFUNKTION „BODEN“................................ 105



,QKDOW 6HLWH 9,,

9HU]HLFKQLV GHU 7DEHOOHQ

TABELLE 1: JAHRESMITTEL DER KLIMADATEN DER STATION OBERSIEBENBRUNN.................................................. 5

TABELLE 2: TABELLE DER BODENINFORMATION..................................................................................................... 9

TABELLE 3: ATTRIBUTTABELLE DER THIESSEN-POLYGONE............................................................................... 11

TABELLE 4: DBASE-TABELLE DER WETTERSTATION FUCHSENBIGL..................................................................... 11

TABELLE 5: ZUSAMMENSTELLUNG DER FRUCHTFOLGEN FÜR DAS PROJEKTSGEBIET MARCHFELD........................ 12

TABELLE 6: AUFTEILUNG DER ANBAUREGIONEN NACH GEMEINDEN .................................................................... 12

TABELLE 7: ERMITTELTE FAKTOREN DER BODENVERDICHTUNG FÜR DAS PROJEKTSGEBIET MARCHFELD............ 14

TABELLE 8: BODENPHYSIKALISCHE UND BODENCHEMISCHE DATEN DER BODENFORM 7004 FÜR SCHLAG N 7/8

DER VERSUCHSWIRTSCHAFT GROß-ENZERSDORF.......................................................................................... 17

TABELLE 9: BODENPHYSIKALISCHE UND BODENCHEMISCHE DATEN DER BODENFORM 7019 FÜR SCHLAG R 1/2

DER VERSUCHSWIRTSCHAFT GROß-ENZERSDORF.......................................................................................... 17

TABELLE 10: MITTLERE MONATLICHE TEMPERATUREN DER JAHRE 1986 BIS 1993 IN GROß-ENZERSDORF........... 18

TABELLE 11: MONATLICHE NIEDERSCHLAGSSUMMEN DER JAHRE 1986 BIS 1993 IN GROß-ENZERSDORF............ 18

TABELLE 12: FRUCHTFOLGEN FÜR DIE SCHLÄGE N 7/8 UND R 1/2 IN DEN JAHREN 1986 - 1993........................... 18

TABELLE 13: BEWIRTSCHAFTUNGSMAßNAHMEN DER FRUCHTFOLGE 1 AUF SCHLAG N 7/8 DER

VERSUCHSWIRTSCHAFT GROß-ENZERSDORF FÜR DEN ZEITRAUM 1986 BIS 1993.......................................... 19

TABELLE 14: BEWIRTSCHAFTUNGSMAßNAHMEN DER FRUCHTFOLGE 2 AUF SCHLAG R 1/2 DER

VERSUCHSWIRTSCHAFT GROß-ENZERSDORF FÜR DEN ZEITRAUM 1986 BIS 1993.......................................... 20

TABELLE 15: BEWÄSSERTE KULTURARTEN IN GROß-ENZERSDORF MIT BEREGNUNGSZEITPUNKT UND -MENGE... 21

TABELLE 16: ERTRÄGE VON FRUCHTFOLGE 1 AUF SCHLAG N 7/8......................................................................... 21

TABELLE 17: ERTRÄGE VON FRUCHTFOLGE 2 AUF SCHLAG R ½........................................................................... 22

TABELLE 18: MONATSMITTEL DER LUFTTEMPERATUR IM UNTERSUCHUNGSZEITRAUM IN °C............................... 23

TABELLE 19: MONATSSUMMEN DER NIEDERSCHLÄGE IN MM................................................................................ 23

TABELLE 20: ZUSAMMENSTELLUNG DER FRUCHTFOLGEN IN FUCHSENBIGL (MESSSTELLE 1 – 6)......................... 24

TABELLE 21: BEWÄSSERTE KULTURARTEN IN FUCHSENBIGL MIT ZEITPUNKT UND BEREGNUNGSMENGE............. 25

TABELLE 22: GEMESSENE UND ERRECHNETE ERTRÄGE DER FELDMESSSTELLEN 1 - 6 IN FUCHSENBIGL............... 26

TABELLE 23: MITTELWERTE VON SICKERWASSER, STICKSTOFFAUSTRAG UND NO3-KONZENTRATION DER

MESSSTELLEN 1 BIS 6 A/B IN FUCHSENBIGL................................................................................................... 27

TABELLE 24: BEWÄSSERUNGSPARAMETER FÜR BÖDEN MIT HOHER NUTZBARER WASSERKAPAZITÄT.................. 28

TABELLE 25: BEWÄSSERUNGSPARAMETER FÜR BÖDEN MIT GERINGER NUTZBARER WASSERKAPAZITÄT............. 28

TABELLE 26: VERGLEICH ZWISCHEN TATSÄCHLICHER UND SIMULIERTER BEWÄSSERUNG FÜR DIE SCHLÄGE N 7/8

UND R 1/2 (ANGABEN IN [MM]) ..................................................................................................................... 29

TABELLE 27: TABELLE MIT BERECHNETER BODENFORMINFORMATION (GEMITTELTE WERTE) ............................. 33

TABELLE 28: TABELLE „BAUMERDIFF.DBF“ MIT ERRECHNETEN PARAMETERN FÜR JEDE EINZELNE

BODENSCHICHTE............................................................................................................................................ 35

TABELLE 29: FLÄCHENANTEILE DER PERKOLATION AUF 6 KLASSEN BEZOGEN..................................................... 58

TABELLE 30: FLÄCHENANTEILE DES STICKSTOFFAUSTRAGES AUF 6 KLASSEN BEZOGEN...................................... 59

TABELLE 31: FLÄCHENANTEILE DER NITRATKONZENTRATION IM SICKERWASSER AUF 6 KLASSEN BEZOGEN...... 60

TABELLE 32: JÄHRLICHE MIN-, MAX- UND GEWICHTETE MITTELWERTE DES ERTRAGS (TROCKENSUBSTANZ

[T/HA]); DÜNGERMENGEN [KG/HA]; REDUKTION DES DURCHSCHNITTLICHEN ERTRAGS BEI

DÜNGERREDUKTION UM 20% ........................................................................................................................ 65

TABELLE 33: JÄHRLICHE WERTE VON MIN-, MAX- UND GEWICHTETE MITTELWERTE VON PERKOLATION [MM],

STICKSTOFFAUSTRAG [KG/HA] UND NITRATKONZENTRATION IM SICKERWASSER [MG/L] BEZOGEN AUF DIE

IST-SITUATION ............................................................................................................................................... 65

TABELLE 34: JÄHRLICHE WERTE VON MIN-, MAX- UND GEWICHTETE MITTELWERTE VON PERKOLATION [MM],

STICKSTOFFAUSTRAG [KG/HA] UND NITRATKONZENTRATION IM SICKERWASSER [MG/L], BEI REDUKTION DER



,QKDOW 6HLWH 9,,,

DÜNGERGABEN UM 20%, INCL. REDUKTION (RED) DER MITTELWERTE VON STICKSTOFFAUSTRAG UND

NITRATKONZENTRATION IM SICKERWASSER. ................................................................................................ 66

TABELLE 35: ZUORDNUNG DES BODENERODIERBARKEITSINDEX (T HA
-1

 A
-1) ZU DEN „WIND ERODIBILITY

GROUPS“........................................................................................................................................................ 77

TABELLE 36: ZUORDNUNG DES BODENERODIERBARKEITSINDEX (T HA
-1

 A
-1) ZU DEN EINZELNEN BODENKLASSEN.

....................................................................................................................................................................... 79

TABELLE 37: ÜBERSICHT ÜBER DIE ZUR VERFÜGUNG STEHENDEN METEOROLOGISCHEN AUFZEICHNUNGEN....... 83

TABELLE 38: KLIMA -FAKTOREN FÜR DIE SECHS AUSGEWÄHLTEN STATIONEN...................................................... 84

TABELLE 39: VERTEILUNG DER EROSIVEN WINDENERGIE [M/S] ÜBER DAS JAHR (GRENZGESCHWINDIGKEIT 8 M/S)

....................................................................................................................................................................... 87

TABELLE 40: WINDGESCHÜTZTE FELDLÄNGE FÜR VERSCHIEDENE GEHÖLZARTEN............................................... 91

TABELLE 41: RAUHIGKEITSFAKTOR AUFGRUND DER „RANDOM ROUGHNESS“...................................................... 92

TABELLE 42: KONSTANTEN FÜR DIE ABSCHÄTZUNG DES „SMALL -GRAIN EQUIVALENT“ ...................................... 93

TABELLE 43: KOEFFIZIENTEN G1, G2 UND G3 FÜR DIE BERECHNUNG VON (SG)E..................................................... 94

TABELLE 44: BEWERTUNGSSCHLÜSSEL NITRATKONZENTRATION ....................................................................... 102

TABELLE 45: BEWERTUNGSSKALA NITRATKONZENTRATION .............................................................................. 102

TABELLE 46: BEWERTUNGSSCHLÜSSEL BODENABTRAG DURCH WIND................................................................ 104

TABELLE 47: BEWERTUNGSSKALA BODENABTRAG DURCH WIND ....................................................................... 104



4 (LQOHLWXQJ 6HLWH 4

4 (LQOHLWXQJ

414 3UREOHPVWHOOXQJ

8PZHOWEHODVWXQJ XQG 8PZHOWVFKXW] VLQG 7KHPHQ/ GLH DXV 6RUJH XP XQVHUH QDW�UOLFKHQ
/HEHQVJUXQGODJHQ LQ GHU |IIHQWOLFKHQ 'LVNXVVLRQ GHU OHW]WHQ -DKUH EUHLWHQ 5DXP HLQQHKPHQ1 /lQJVW
ZXUGH QHEHQ GHU ,QGXVWULH XQG GHQ .RPPXQHQ DXFK GLH /DQGZLUWVFKDIW DOV 4XHOOH I�U GLH %HODVWXQJ
XQVHUHU 8PZHOW HUNDQQW1 %HVRQGHUV LQ LQWHQVLY ODQGZLUWVFKDIWOLFK JHQXW]WHQ *HELHWHQ ZLH GHP
0DUFKIHOG LVW GLHVHU 3UREOHPDWLN YHUPHKUW $XIPHUNVDPNHLW ]X VFKHQNHQ1 ,P *HJHQVDW] ]X DQGHUHQ
%HODVWXQJVTXHOOHQ WUHWHQ GLH (PLVVLRQHQ DXV GHU /DQGZLUWVFKDIW YRU DOOHP GLIIXV/ VR]XVDJHQ ÄLQ GHU
)OlFKH³ DXI1 $XV GLHVHP *UXQG NDQQ HLQH 9HUEHVVHUXQJ GHU 8PZHOWVLWXDWLRQ QLFKW DOOHLQ GXUFK
WHFKQLVFKH 5HLQLJXQJVYHUIDKUHQ HU]LHOW ZHUGHQ/ VRQGHUQ HV PXVV DXFK HLQH 5HGXNWLRQ GHU
(PLVVLRQHQ HUIROJHQ1 1HEHQ GHU 9HUULQJHUXQJ GHU (PLVVLRQHQ GXUFK QDFKKDOWLJH %HZLUWVFKDIWXQJ
PXVV LQ =HLWHQ YRQ ODQGZLUWVFKDIWOLFKHU hEHUSURGXNWLRQ DXFK �EHU HLQH YHUlQGHUWH )OlFKHQQXW]XQJ/
]1%1 ZHJ YRQ GHU ODQGZLUWVFKDIWOLFKHQ KLQ ]X HLQHU IRUVWZLUWVFKDIWOLFKHQ 1XW]XQJ/ QDFKJHGDFKW ZHUGHQ1
'LHVHV 6]HQDULR VFKHLQW YRU DOOHP I�U *UHQ]HUWUDJVIOlFKHQ JHHLJQHW1 %HVRQGHUV LQ XQWHUEHZDOGHWHQ
5HJLRQHQ ZHUGHQ ]XU =HLW $XIIRUVWXQJVSURMHNWH YRUDQJHWULHEHQ/ GLH GHU SRVLWLYHQ
ODQGVFKDIWV|NRORJLVFKHQ :LUNXQJ GHV :DOGHV 5HFKQXQJ WUDJHQ1

(LQH 7HLOVFKLHQH GHV ,17(55(* ,,& 3URMHNWV Ä1DWXUDO 5HVRXUFHV= /lQGHU�EHUJUHLIHQGH 6LFKHUXQJ
XQG 9HUEHVVHUXQJ GHU 1DFKKDOWLJNHLW QDW�UOLFKHU 5HVVRXUFHQ GHU /DQG0/ )RUVW0 XQG :DVVHUZLUWVFKDIW
XQWHU (LQVDW] JHPHLQVDPHU 5DXPSODQXQJ PLW 6FKZHUSXQNWHQ LQ XQWHUEHZDOGHWHQ %HUHLFKHQ GHV
)ODFK0 XQG +�JHOODQGHV LQ 0LWWHO0 XQG 6�GHXURSD³ YHUVXFKW HLQH %HZHUWXQJ GHU )OlFKHQ KLQVLFKWOLFK
LKUHU :LUNXQJ DXI GLH QDW�UOLFKHQ 5HVVRXUFHQ XQWHU GHU GHU]HLWLJHQ /DQGQXW]XQJ DP %HLVSLHO HLQHV
7HLOJHELHWHV GHV 0DUFKIHOGHV YRU]XQHKPHQ1 0LW +LOIH GHU 'DUVWHOOXQJ GHV ,VW0=XVWDQGHV VROOHQ
SRWHQWLHOOH $XIIRUVWXQJVIOlFKHQ HUNDQQW/ XQG GLH $XVZLUNXQJ HLQHU YHUlQGHUWHQ /DQGQXW]XQJ
DEJHVFKlW]W ZHUGHQ1

'XUFK GLH /DQGQXW]XQJ HLQHU )OlFKH ZHUGHQ HLQH 9LHO]DKO YRQ )XQNWLRQHQ XQG $XVZLUNXQJHQ VRZRKO
GHU EHWURIIHQHQ )OlFKH VHOEVW DOV DXFK YRQ )OlFKHQ LQ GHU 1DFKEDUVFKDIW EHVWLPPW1 6R ZHUGHQ GXUFK
GLH $XIIRUVWXQJ GDV .OHLQNOLPD/ GHU :DVVHUKDXVKDOW RGHU GLH %RGHQHLJHQVFKDIWHQ YHUlQGHUW1
6HOEVWYHUVWlQGOLFK KDW GHU :HFKVHO YRQ ODQG0 ]X IRUVWZLUWVFKDIWOLFKHU 3URGXNWLRQ DXFK $XVZLUNXQJHQ
DXI GHQ 0HQVFKHQ> VRZRKO DXI GHQ EHWURIIHQ /DQGZLUW DOV DXFK DXI 3HUVRQHQ/ ZHOFKH GLH 5HJLRQ ]X
(UKROXQJV]ZHFNHQ EHVXFKHQ1

'DV 0DUFKIHOG LVW HLQH GHU JU|�WHQ XQG DP LQWHQVLYVWHQ ODQGZLUWVFKDIWOLFK JHQXW]WHQ 5HJLRQHQ
gVWHUUHLFKV/ ZHOFKH PLW HLQHP :DOGDQWHLO YRQ 49(/ YRUZLHJHQG DQ GHQ *HELHWVUlQGHUQ JHOHJHQ/ ]X
GHQ XQWHUEHZDOGHWHQ 5HJLRQHQ GHV SDQQRQLVFKHQ 5DXPHV ]lKOW1 'XUFK VHLQH GLUHNWH 1DFKEDUVFKDIW
]X :LHQ NRPPW MHGRFK DXFK VHLQHP *UXQGZDVVHUN|USHU XQG VHLQHU )XQNWLRQ DOV 1DKHUKROXQJVUDXP
HLQH EHVRQGHUH %HGHXWXQJ ]X1 ,P KLHU YRUJHVWHOOWHQ 'HWDLOSURMHNW Ä/DQGVFKDIWVVFKRQHQGH XQG
QDFKKDOWLJH 1XW]XQJ YRQ :DVVHU0 XQG %RGHQUHVVRXUFHQ LP OlQGOLFKHQ 5DXP³ ZLUG VSH]LHOOH DXI GLH
5HVVRXUFHQ :DVVHU XQG %RGHQ HLQJHJDQJHQ1

415 =LHOVHW]XQJ

,P 5DKPHQ GHV 'HWDLOSURMHNWV %/DQGVFKDIWVVFKRQHQGH XQG QDFKKDOWLJH 1XW]XQJ YRQ :DVVHU0 XQG
%RGHQUHVVRXUFHQ LP OlQGOLFKHQ 5DXP³ VROOHQ GLH (LQIO�VVH YRUZLHJHQG DXV GHU /DQGZLUWVFKDIW/ DEHU
DXFK YRQ 6LHGOXQJHQ DXI GLH 5HVVRXUFHQ :DVVHU XQG %RGHQ XQWHUVXFKW ZHUGHQ1 'HU %HJULII GHU
:DVVHU0 XQG %RGHQUHVVRXUFH XPIDVVW ]ZHL NRPSOH[H 6\VWHPH/ GLH LQ LQWHQVLYHU :HFKVHOZLUNXQJ PLW
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HLQDQGHU DOV DXFK PLW GHU $WPRVSKlUH XQG %LRVSKlUH VWHKHQ1 'D DXFK HLQH QXU DQQlKHUQG YROOVWlQGLJ
XQG NRUUHNWH $EELOGXQJ GLHVHU 6\VWHPH XQP|JOLFK LVW/ EHVFKUlQNW VLFK GLHVH 8QWHUVXFKXQJ DXI ]ZHL
6FKO�VVHOJU|�HQ= GHQ 1LWUDWHLQWUDJ LQ GDV *UXQGZDVVHU XQG GHQ 9HUOXVW YRQ %RGHQ GXUFK (URVLRQ1

(LQH GHU XQ]lKOLJHQ $XVZLUNXQJHQ DXI GDV *UXQGZDVVHU LVW HLQH VWlQGLJH =XQDKPH GHU
1LWUDWEHODVWXQJ ZlKUHQG GHU OHW]WHQ -DKU]HKQWH1 (LQ 4XDOLWlWVSUREOHP/ GDV LQ GHQ 93HU -DKUHQ
HUVWPDOV DXIWUDW/ DOV LQ HLQ]HOQHQ :DVVHUYHUVRUJXQJVDQODJHQ KRKH 1LWUDWJHKDOWH IHVWJHVWHOOW ZXUGHQ1
$XIJUXQG GHU JHVXQGKHLWVVFKlGLJHQGHQ :LUNXQJHQ GHV 1LWUDWHV DXI GLH PHQVFKOLFKH *HVXQGKHLW
IRUGHUW GLH |VWHUUHLFKLVFKH 1LWUDWYHURUGQXQJ YRQ 4<;< LQ HLQHP 6WXIHQSODQ LPPHU QLHGULJHUH
*UHQ]ZHUWH1 =XVlW]OLFKH ,QIRUPDWLRQHQ �EHU 1LWUDWYHUODJHUXQJ XQG 1LWUDWDXVWUDJ VROOHQ EHVRQGHUV LQ
+LQEOLFN DXI GLH 7ULQNZDVVHUQLWUDWYHURUGQXQJ/ %*%O1 1U1 88:24<;</ GLH :DVVHUUHFKWVJHVHW]QRYHOOH
4<<3 XQG GLH *UXQGZDVVHUVFKZHOOHQZHUWYHURUGQXQJ +*6Z9,/ %*%O1 1U1 83524<<4 HLQH +LOIHVWHOOXQJ
I�U ]XN�QIWLJH ZDVVHUZLUWVFKDIWOLFKH 5DKPHQHQWVFKHLGXQJHQ JHEHQ1

'HU *UXQGZDVVHUN|USHU GHV 0DUFKIHOGHV NDQQ DOV DEJHVFKORVVHQHU %HUHLFK EHWUDFKWHW ZHUGHQ/ LQ
ZHOFKHP GLH *UXQGZDVVHUQHXELOGXQJ DOOHLQ GXUFK 6LFNHUZDVVHU EHVWLPPW ZLUG1 'HVKDOE NDQQ DOV
6FKO�VVHOJU|�H I�U GLH 1LWUDWEHODVWXQJ GHV *UXQGZDVVHUV GHU 1LWUDWJHKDOW LP 3HUNRODWLRQVZDVVHU
JHZlKOW ZHUGHQ1 )�U GLH ,GHQWLILNDWLRQ YRQ )OlFKHQ PLW EHVRQGHUHU $XVWUDJVJHIlKUGXQJ LVW GLH
(QWZLFNOXQJ HLQHV ,QVWUXPHQWV QRWZHQGLJ/ PLW GHP QHEHQ GHU 'DUVWHOOXQJ GHV ,VW0=XVWDQGHV DXFK
P|JOLFKH 1XW]XQJVlQGHUXQJHQ XQWHUVXFKW ZHUGHQ N|QQHQ1

'LH %RGHQHURVLRQ DXI ODQGZLUWVFKDIWOLFKHQ )OlFKHQ ZLUG YRU DOOHP GXUFK (LQ]HOHUHLJQLVVH GRPLQLHUW1
1HEHQ HLQHU VWDUN HURVLYHQ .OLPDVLWXDWLRQ +VHKU WURFNHQH %RGHQREHUIOlFKH XQG KRKH
:LQGJHVFKZLQGLJNHLWHQ, PXVV DXFK HLQH HQWVSUHFKHQG ODELOH 3IODQ]HQGHFNH YRUKDQGHQ VHLQ/ GDPLW
JU|�HUH 6FKlGHQ HQWVWHKHQ N|QQHQ1 'LH $XVZHUWXQJ YRQ 6FKDGHQVSURWRNROOHQ I�U GHQ
=XFNHUU�FNHQDQEDX LP QRUG|VWOLFKHQ 0DUFKIHOG +=XFNHUU�EHQ0,QVSHNWLRQ GHU $*5$1$, ]HLJW/ GDVV
GLHV DXFK DXI GDV 0DUFKIHOG ]XWULIIW1 'LH ELVKHU HQWZLFNHOWHQ 6LPXODWLRQVPRGHOOH LQ .RPELQDWLRQ PLW
GHQ I�U GDV 8QWHUVXFKXQJVJHELHW IOlFKHQGHFNHQG YRUKDQGHQHQ 'DWHQJUXQGODJHQ HUODXEHQ MHGRFK QXU
HLQH ODQJMlKULJH %HWUDFKWXQJ GHU (URVLRQVVLWXDWLRQ1

,P +LQEOLFN DXI GLH $XIJDEHQVWHOOXQJ +XQG GDV YHUZHQGHWH LQWHUGLV]LSOLQlUH %HZHUWXQJVPRGHOO, LVW HLQH
P|JOLFKVW H[DNWH 'DUVWHOOXQJ GHU ,VW06LWXDWLRQ QLFKW HUIRUGHUOLFK1 )�U GLH $XVZDKO YRQ
1HXDXIIRUVWXQJVIOlFKHQ LVW GLH ,GHQWLILNDWLRQ YRQ )OlFKHQ PLW HLQHP KRKHQ SRWHQWLHOOHQ (URVLRQVULVLNR
DXVUHLFKHQG1 ,P 8QWHUVFKLHG ]X DQGHUHQ XQWHUVXFKWHQ (LQIO�VVHQ KDW HLQH $XIIRUVWXQJVIOlFKH DXV
GHP %OLFNZLQNHO GHV %RGHQVFKXW]HV YRU :LQGHURVLRQ DXFK HLQH :LUNXQJ DXI EHQDFKEDUWH )OlFKHQ1

8P 6]HQDULHQ I�U HLQH JHlQGHUWH /DQGQXW]XQJ HQWZHUIHQ XQG EHZHUWHQ ]X N|QQHQ/ LVW HV HUIRUGHUOLFK
HLQ ,QVWUXPHQW ]X HQWZLFNHOQ/ GDVV ]ZHLHUOHL $QIRUGHUXQJHQ JHQ�JW= 41, GLH $EVFKlW]XQJ GHV
SRWHQWLHOOHQ (URVLRQVULVNRV HLQHU )OlFKH XQG 51, GLH 8QWHUVXFKXQJ GHU 6FKXW]ZLUNXQJ HLQHU
$XIIRUVWXQJVIOlFKH DXI EHQDFKEDUWH ODQGZLUWVFKDIWOLFKH )OlFKHQ1

416 0HWKRGLN

'D I�U GLH %HZHUWXQJ GHU ,VW06LWXDWLRQ QXU ZHQLJH SXQNWXHOOH )HOGXQWHUVXFKXQJHQ I�U GHQ
6WLFNVWRIIKDXVKDOW E]Z1 NHLQH )HOGXQWHUVXFKXQJHQ I�U GLH (URVLRQVVLWXDWLRQ YRUOLHJHQ ZHUGHQ
PDWKHPDWLVFKH 6LPXODWLRQVPRGHOOH HLQJHVHW]W1 'LHVH HUODXEHQ HV/ GLH 8QWHUVXFKXQJ GHU ,VW06LWXDWLRQ
DXI GDV JHVDPWH 3URMHNWJHELHW DXV]XGHKQHQ1 'HU HQWVFKHLGHQGH 9RUWHLO GHV (LQVDW]HV YRQ
6LPXODWLRQVPRGHOOHQ OLHJW MHGRFK LQ GHU 0|JOLFKNHLW 3URJQRVHQ I�U GLH $XVZLUNXQJHQ JHlQGHUWHU
1XW]XQJ DXI %RGHQ0 XQG :DVVHUUHVVRXUFHQ DE]XJHEHQ1 'HU 6WLFNVWRIIDXVWUDJ LQ GDV *UXQGZDVVHU
ZLUG PLWWHOV GHV 6LPXODWLRQVPRGHOO (3,& +(QYLURQPHQWDO 3ROLF\ ,QWHJUDWHG &OLPDWH, +6+$53/(< )
:,//,$06/ 4<<3, XQWHUVXFKW1 )�U GLH $EVFKlW]XQJ GHU %RGHQHURVLRQ GXUFK :LQG ZLUG GLH :LQG
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(URVLRQ (TXDWLRQ +:(4, DQJHZDQGW1 )HKOHQGH %RGHQSDUDPHWHU ZHUGHQ PLW +LOIH YRQ HPSLULVFKHQ
)RUPHOQ DXV GHQ YRUKDQGHQ %RGHQLQIRUPDWLRQHQ DEJHVFKlW]W1

'LH JUR�H 0HQJH DQ UlXPOLFKHQ 'DWHQ HUIRUGHUW HLQ *,6 ]XU 9HUZDOWXQJ/ 0DQLSXODWLRQ XQG
'DUVWHOOXQJ DOOHU 'DWHQ1 (LQ 7HLO]LHO GHV 3URMHNWHV LVW/ GXUFK 9HUNQ�SIXQJ XQG ,QWHJUDWLRQ YRQ
6LPXODWLRQVPRGHOOHQ/ *,6 XQG HUIRUGHUOLFKHQ 'DWHQ HLQ HLQIDFK ]X EHGLHQHQGHV :HUN]HXJ I�U GLH
$QDO\VH YRQ 6FKO�VVHOSDUDPHWHUQ ]X VFKDIIHQ1
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5 %HVFKUHLEXQJ GHV 8QWHUVXFKXQJVJHELHWHV

$OV Ä0DUFKIHOG³ ZLUG MHQHU 7HLO GHV :LHQHU %HFNHQV EH]HLFKQHW/ GHU Q|UGOLFK GHU 'RQDX XQG
QRUG|VWOLFK YRQ :LHQ OLHJW1 6HLQH )OlFKH XPIDVVW FD1 4331333 KD XQG ZLUG LP :HVWHQ YRP +|KHQ]XJ
GHV %LVDPEHUJHV/ LP 6�GHQ YRQ GHU 'RQDX XQG LP 2VWHQ GXUFK GLH 0DUFK EHJUHQ]W1 'LH 1RUGJUHQ]H
ELOGHW GHU %*UR�H :DJUDP%/ GHU $EIDOO GHV :HLQYLHUWOHU +�JHOODQGHV1 'HU YRQ GHU 3URMHNWJUXSSH
EHDUEHLWHWH 7HLO GHV 0DUFKIHOGHV KDW HLQH IOlFKHQPl�LJH $XVGHKQXQJ YRQ <95 NPð1 'DYRQ VLQG :<(
ODQGZLUWVFKDIWOLFK JHQXW]WH )OlFKHQ/ 49( :DOG XQG 8( 6LHGOXQJVJHELHW1 'HU DXI GHQ HUVWHQ %OLFN
KRFK HUVFKHLQHQGHQ :DOGDQWHLO VHW]W VLFK DXV *HELHWHQ ]XVDPPHQ/ GLH ]XP JU|�WHQ 7HLO DP 5DQGH
GHV 3URMHNWJHELHWHV OLHJHQ ++RFKOHLWHQZDOG/ 0DW]HQHU :DOG/ 'RQDXDXHQ/ 0DUFKDXHQ,1 'DV *HELHW
XPIDVVW 7 .DUWLHUXQJVEHUHLFKH/ 67 *HPHLQGHQ XQG ;4 .DWDVWUDOJHPHLQGHQ1

)OlFKHQDXIWHLOXQJ 0DUFKIHOG +<94/9 NPð,

:<(

49(

8( 3(

ODQGZLUWVFKDIWOLFK JHQXW]WH
)OlFKH +:96 NPð,

:DOG +483 NPð,

6LHGOXQJVJHELHW +7: NPð,

*HZlVVHU +4/9 NPð,

$EELOGXQJ 4= 3UR]HQWXHOOH $XIWHLOXQJ GHU )OlFKHQ LP 0DUFKIHOG

'DV *UXQGZDVVHU GHV 0DUFKIHOGHV IOLH�W LQ GHQ TXDUWlUHQ 6FKRWWHUQ YRQ 1RUGZHVWHQ QDFK 6�GRVWHQ1
'LH 0lFKWLJNHLW GHU 6FKRWWHUN|USHU EHWUlJW LP 'XUFKVFKQLWW 43 P1 'LH WHUWLlUHQ 6FKRWWHUN|USHU LQ GHQ
WHNWRQLVFKHQ :DQQHQ KDEHQ HLQH 0lFKWLJNHLW YRQ 63 ELV ;3 P1 'HU )OXUDEVWDQG OLHJW ]ZLVFKHQ FD1
53 P DXI GHU +RFKWHUUDVVH XQG FD1 6 P LP 0DUFK 0 'RQDX :LQNHO1 'XUFKVFKQLWWOLFK LVW HLQH
'HFNVFKLFKWH YRQ UXQG 8043 P �EHU GHP *UXQGZDVVHUVSLHJHO YRUKDQGHQ +1(8'25)(5/ 4<;4,1 'HU
)OXUDEVWDQG 0 GHU $EVWDQG ]ZLVFKHQ *UXQGZDVVHUVSLHJHO XQG *HOlQGHREHUNDQWH 0 EHWUlJW DXI GHU
+RFKWHUUDVVH FD1 48 P XQG DXI GHU 1LHGHUWHUUDVVH FD1 8 ELV : P1

514 .OLPDWLVFKH 9HUKlOWQLVVH

'DV 0DUFKIHOG OLHJW NOLPDWLVFK LQ HLQHP hEHUJDQJVEHUHLFK ]ZLVFKHQ GHP ZHVWHXURSlLVFKHQ
.OLPDUDXP/ GHU PLOGH :LQWHU XQG IHXFKWH/ YHUKlOWQLVPl�LJ N�KOH 6RPPHU DXIZHLVW XQG GHP
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NRQWLQHQWDO EHHLQIOXVVWHQ RVWHXURSlLVFKHQ .OLPDEHUHLFK/ GHU GXUFK NDOWH :LQWHU XQG WURFNHQH/ KHL�H
6RPPHU JHNHQQ]HLFKQHW LVW1

1DFK SIODQ]HQJHRJUDSKLVFK 0 NOLPDWRORJLVFKHQ *HVLFKWVSXQNWHQ JHK|UW GHU 5DXP ]XU *lQ]H GHP
3DQRQLNXP DQ/ DOVR HLQHP *HELHW PLW YLHO 6RQQHQVFKHLQ/ KRKHQ 7HPSHUDWXUVXPPHQ LQ GHU
9HJHWDWLRQVSHULRGH XQG UHODWLY JHULQJHQ 1LHGHUVFKOlJHQ1 'DV 0DUFKIHOG KDW PLW FD1 573 7DJHQ HLQH
UHODWLY ODQJH 9HJHWDWLRQVSHULRGH XQG OLHJW LQ GHU ZlUPVWHQ DEHU DXFK WURFNHQVWHQ =RQH gVWHUUHLFKV1
'DV 630MlKULJH /XIWWHPSHUDWXU0-DKUHVPLWWHO EHWUlJW FD1 43�& XQG GLH PLWWOHUH -DKUHVVXPPH GHV
1LHGHUVFKODJV OLHJW ]ZLVFKHQ 833 XQG 933 PP1 8QWHU GLHVHQ 9RUDXVVHW]XQJHQ LVW HLQ JXWHV
:DFKVWXP YRQ *HWUHLGH XQG 6RQGHUNXOWXUHQ ± GD DXI *UXQG GHV YRUKDQGHQHQ PlFKWLJHQ
*UXQGZDVVHUN|USHUV HLQH %HZlVVHUXQJ GXUFKI�KUEDU LVW 0 P|JOLFK1 'LH .RPELQDWLRQ DXV JHULQJHP
1LHGHUVFKODJ XQG KRKHQ 7HPSHUDWXUHQ I�KUHQ MHGRFK DXFK ]X HLQHU KlXILJHQ VWDUNHQ $XVWURFNQXQJ
GHU REHUVWHQ 0LOOLPHWHU GHV %RGHQSURILOV1 'LHV VFKDIIW MHQH %RGHQEHGLQJXQJHQ GLH EHL $XIWUHWHQ YRQ
KRKHQ :LQGJHVFKZLQGLJNHLWHQ ]X (URVLRQ I�KUHQ N|QQHQ1

,Q GHU IROJHQGHQ 7DEHOOH VLQG GLH -DKUHVPLWWHO GHU *OREDOVWUDKOXQJ/ 0D[LPD +7PD[, XQG 0LQLPD +7PLQ,
GHU /XIWWHPSHUDWXU/ 1LHGHUVFKODJ/ UHODWLYH /XIWIHXFKWLJNHLW XQG :LQGJHVFKZLQGLJNHLW GHU -DKUH 4<:; ±
4<<;/ ODQJMlKULJH 0LWWHOZHUWH XQG 6WDQGDUGDEZHLFKXQJHQ +6', GHU PHWHRURORJLVFKHQ 6WDWLRQ
2EHUVLHEHQEUXQQ DXIJHOLVWHW1

7DEHOOH 4= -DKUHVPLWWHO GHU .OLPDGDWHQ GHU 6WDWLRQ 2EHUVLHEHQEUXQQ

-DKUHVPLWWHOZHUW -DKUHVVXPPH-DKU
70$; +�&, 70,1 +�&, :* +P2V, 5+' +(, 16 +PP, 5$' +0-2Pð,

4<:; 46/6 7/5 5/7 :5/4 788 6<<;
4<:< 47/4 7/; 5/6 :7/7 8<: 6;9:
4<;3 45/; 7/4 5/6 :7/: 843 6<57
4<;4 47/8 8/5 5/8 :3/7 757 7399
4<;5 47/6 8/5 5/4 :5/3 75< 7433
4<;6 48/7 8/7 5/7 9</7 835 7584
4<;7 46/7 7/< 5/6 :6/9 7;7 6;:8
4<;8 46/4 7/5 5/5 :6/5 8;7 7377
4<;9 47/4 7/6 5/4 :3/5 73; 74<;
4<;: 46/7 7/8 5/5 :6/; 949 6<89
4<;; 47/: 8/3 5/4 :5/6 86< 7645
4<;< 48/4 8/6 4/; :6/; 78; 6:97
4<<3 48/8 8/3 4/< :4/4 785 6<<6
4<<4 47/3 7/8 4/< :4/3 6:; 6;46
4<<5 48/; 8/< 5/3 9;/4 759 734;
4<<6 47/: 8/4 5/4 :5/: 79< 747:
4<<7 49/3 9/5 4/; :4/< 7;4 7575
4<<8 47/8 8/9 5/3 :7/5 97: 7394
4<<9 45/< 7/7 4/; :8/9 94; 6<57
4<<: 47/7 7/; 4/< :5/5 943 7498
4<<; 48/9 9/4 4/; :3/4 :38 7793
0LWWHOZHUW 47/7 8/3 5/4 :5/5 847 7389
6' 4/3 3/9 3/5 4/< <4 4:8



5 %HVFKUHLEXQJ GHV 8QWHUVXFKXQJVJHELHWHV 6HLWH 9

515 /DQGZLUWVFKDIW LP 0DUFKIHOG

'LH ODQGZLUWVFKDIWOLFKH 1XW]IOlFKH GHV 0DUFKIHOGHV EHWUlJW FD1 :91333 KD1 'LHVHP $JUDUUDXP NRPPW/
REZRKO HU QXU FD1 7 ( GHU *HVDPWDJUDUIOlFKH gVWHUUHLFKV DXVPDFKW/ GXUFK VHLQH VSH]LHOOH 6WUXNWXU
EHVRQGHUH %HGHXWXQJ ]X1 ,Q GHU /DQGZLUWVFKDIW GHV 0DUFKIHOGHV VWHKW *HWUHLGH DQ HUVWHU 6WHOOH1 'LHV
EUDFKWH GHP 0DUFKIHOG GHQ %HLQDPHQ Ä.RUQNDPPHU gVWHUUHLFKV³ HLQ1 :HLWHUH KlXILJ DQJHEDXWH
.XOWXUHQ VLQG =XFNHUU�EH/ .DUWRIIHO XQG 0DLV1 %HVRQGHUH %HGHXWXQJ LQ %H]XJ DXI GHQ 1LWUDWDXVWUDJ
LQV *UXQGZDVVHU NRPPW GHP )HOGJHP�VHDQEDX ]X/ GHU HLQH )OlFKH YRQ FD1 51333 KD XPIDVVW1

516 %RGHQIRUPHQ

,P 8QWHUVXFKXQJVJHELHW WUHWHQ 7VFKHUQRVHPH LQ YHUVFKLHGHQHQ $XVELOGXQJVIRUPHQ XQG
0lFKWLJNHLWHQ DXI1 $EELOGXQJ 5 ]HLJW GLH YHUVFKLHGHQHQ %RGHQIRUPHQ ODXW gVWHUUHLFKLVFKHU
%RGHQNDUWLHUXQJ +g%./ 4<:9, I�U GDV 3URMHNWVJHELHW 0DUFKIHOG1

$EELOGXQJ 5= %RGHQIRUPHQ GHU ODQGZLUWVFKDIWOLFK JHQXW]WHQ )OlFKHQ ODXW gVWHUUHLFKLVFKHU
%RGHQNDUWLHUXQJ I�U GDV 3URMHNWVJHELHW 0DUFKIHOG1



5 %HVFKUHLEXQJ GHV 8QWHUVXFKXQJVJHELHWHV 6HLWH :

'HU REHUVWH %RGHQKRUL]RQW LVW YLHOIDFK GXUFK lROLVFKH 6HGLPHQWH JHSUlJW1 %HL GLHVHQ )OXJVDQGHQ
KDQGHOW HV VLFK XP 6HGLPHQWH GDV GHQ hEHUIOXWXQJVEHUHLFKHQ GHU 'RQDX ZLH ZlKUHQG GHU :�UP0
(LV]HLW XQG GHV 3RVWJOD]LDOV HQWVWDQGHQ XQG LQ GDV 0DUFKIHOG YHUODJHUW ZXUGHQ +:LHVEDXHU )
0D]]XFFR/ 4<<:,1 'LH 0lFKWLJNHLW XQG =XVDPPHQVHW]XQJHQ GHU )OXJVDQGH ZHFKVHOW VHKU
NOHLQUlXPLJ/ GD VLH �EHU ODQJH =HLWUlXPH GXUFK (URVLRQ XQG 'HIODWLRQ JHSUlJW ZXUGHQ1 (LQ 6WUHLIHQ
EHVRQGHUV HURVLRQVJHIlKUGHWHU %|GHQ HUVWUHFNW VLFK YRQ 6FKOR�KRI �EHU GLH 2UWVFKDIWHQ %UHLWHQVHH/
2EHUZHLGHQ/ 6WUD�KRI/ 6H\ULQJ ELV DQ GLH 6WDGWJUHQ]H :LHQV1 'LHVH )OlFKHQ ZXUGHQ ]XP 7HLO MHGRFK
VFKRQ IU�K ZLHGHU DXIJHIRUVWHW XQG VLQG KHXWH DOV HLQ %DQG PLW I�U 0DUFKIHOG DW\SLVFKHQ :DOGGLFKWH LQ
GHU /DQGVFKDIW ]X HUNHQQHQ1 9LHOHURUWV VLQG DQ )HOGUlQGHUQ QRFK LPPHU NOHLQHUH '�QHQ/ ZHOFKH ]X
YHUVFKLHGHQHQ =HLWHQ DXIJHZHKW ZXUGHQ/ ]X HUNHQQHQ1 6SH]LHOO LQ GHP I�U GLH 8QWHUVXFKXQJ
DXVJHZlKOWHQ 7HLOJHELHW VLQG ]DKOUHLFKH :LQGVFKXW]J�UWHO YRUKDQGHQ/ GLH LP =XJH GHU
)OXUEHUHLQLJXQJ (QGH GHV 4<1 XQG $QIDQJ GHV 531 -DKUKXQGHUWV DQJHOHJW ZXUGHQ +:LHVEDXHU )
0D]]XFFR/ 4<<:,1



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH ;

6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV
*UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,&

'LH 4XDOLWlW GHV *UXQGZDVVHUV LP 8QWHUVXFKXQJVJHELHW 0DUFKIHOG ZLUG ]X HLQHP JUR�HQ 7HLO YRQ
6LFNHUZDVVHUHLQWUlJHQ EHHLQIOXVVW1 =XU %HVWLPPXQJ GHV 6FKO�VVHOSDUDPHWHUV Ä1LWUDWNRQ]HQWUDWLRQ LP
6LFNHUZDVVHU³ ZHUGHQ DXIJUXQG GHU *U|�H GHV 8QWHUVXFKXQJVJHELHWHV QHEHQ )HOGPHVVXQJHQ
6LPXODWLRQVPRGHOOH YHUZHQGHW/ GLH HLQH 5HLKH YRQ ,QSXWGDWHQ ZLH ,QIRUPDWLRQHQ �EHU GLH
%RGHQEHVFKDIIHQKHLW/:HWWHUGDWHQ RGHU DQJHZHQGHWH )UXFKWIROJHQ EHQ|WLJHQ1

'LH %HUHFKQXQJ GHV 6WLFNVWRIIDXVWUDJHV LQV *UXQGZDVVHU HUIROJW PLW GHP 6LPXODWLRQVPRGHOO (3,&
+(QYLURQPHQWDO 3ROLF\ ,QWHJUDWHG &OLPDWH, +6+$53/(< ) :,//,$06/ 4<<3,1 'LH EHQ|WLJWHQ
%RGHQSDUDPHWHU ZHUGHQ GHU |VWHUUHLFKLVFKHQ %RGHQNDUWH HQWQRPPHQ VRZLH ZHLWHUH 3DUDPHWHU PLW
+LOIH HPSLULVFKHU )RUPHOQ JHVFKlW]W1 :HWWHUGDWHQ OLHJHQ VHLW 4<:; DOV 7DJHVZHUWH YRQ YHUVFKLHGHQHQ
.OLPDVWDWLRQHQ YRU1 ,QIRUPDWLRQHQ �EHU DXIWUHWHQGH )UXFKWIROJHQ ZXUGHQ HEHQVR ]XVDPPHQJHVWHOOW1

'LH JUR�H 0HQJH DQ UlXPOLFKHQ 'DWHQ HUIRUGHUW HLQ *,6 ]XU 9HUZDOWXQJ/ 0DQLSXODWLRQ XQG
'DUVWHOOXQJ DOOHU 'DWHQ1 'LH 9HUNQ�SIXQJ ]ZLVFKHQ GHQ LP *,6 YHUZDOWHWHQ 'DWHQ XQG GHP
6LPXODWLRQVPRGHOO (3,& ZXUGH �EHU HLQH JUDILVFKH %HQXW]HUREHUIOlFKH UHDOLVLHUW/ ZHOFKH HLQH
HLQIDFKH 6LPXODWLRQ XQG 'DUVWHOOXQJ YRQ HLQ]HOQHQ 6]HQDULHQ GHU 6WLFNVWRIIVLPXODWLRQ DXI UlXPOLFKHU
(EHQH JHZlKUOHLVWHW1 0LW GLHVHP ,QVWUXPHQW NDQQ QXQ VRZRKO GHU ,VW0=XVWDQG LP *HELHW GDUJHVWHOOW/
DOV DXFK GLH $XVZLUNXQJHQ DOWHUQDWLYHU 1XW]XQJHQ +DXFK LQ =XVDPPHQDUEHLW PLW GHQ ZHLWHUHQ
3URMHNWJUXSSHQ, JHSU�IW ZHUGHQ1 'LH 8QWHUVXFKXQJHQ GLHQHQ DOV +LOIHVWHOOXQJ I�U GLH :DKO YRQ
1HXDXIIRUVWXQJVIOlFKHQ LP 3URMHNWVJHELHW/ ZREHL DOOH *UXQGODJHQGDWHQ DXFK GXUFK :HUWH DQGHUHU
*HELHWH HUVHW]W ZHUGHQ XQG GDPLW +QDFK QHXHUOLFKHU 9DOLGLHUXQJ, 8QWHUVXFKXQJHQ LP JHVDPWHQ
SDQQRQLVFKHQ 5DXP JHWlWLJW ZHUGHQ N|QQHQ1

=XU 9DOLGLHUXQJ GHU YHUZHQGHWHQ 0RGHOOH ZXUGHQ GLH %HUHFKQXQJHQ PLW 0HVVHUJHEQLVVHQ YRQ
)HOGPHVVVWHOOHQ +(UWUDJ/ 3HUNRODWLRQVZDVVHUPHQJHQ/ 1LWUDWNRQ]HQWUDWLRQHQ, YHUJOLFKHQ1 0LW GHQ
GDGXUFK JHZRQQHQHQ (LFKSDUDPHWHUQ NRQQWH HLQH JUR�IOlFKLJH %HUHFKQXQJ GHU YRUKHUUVFKHQGHQ ,VW0
6LWXDWLRQ LP 8QWHUVXFKXQJVJHELHW GXUFKJHI�KUW ZHUGHQ VRZLH 1XW]XQJVlQGHUXQJHQ XQWHUVXFKW
ZHUGHQ1

614 (QWZLFNOXQJ GHU 'DWHQEDVLV

61414 %RGHQGDWHQEDQN

'LH *UXQGODJH I�U GLH %RGHQGDWHQEDQN VLQG GLH (UJHEQLVVH GHU gVWHUUHLFKLVFKHQ %RGHQNDUWLHUXQJ/
ZHOFKH IOlFKHQGHFNHQG I�U GDV 3URMHNWVJHELHW YRUOLHJW1 9RP ,QVWLWXW I�U %RGHQZLUWVFKDIW +%XQGHVDPW
XQG )RUVFKXQJV]HQWUXP I�U /DQGZLUWVFKDIW, ZXUGHQ GLHVH 'DWHQ GLJLWDOLVLHUW XQG GHQ 3URMHNWJUXSSHQ
DXI *,60%DVLV ]XU 9HUI�JXQJ JHVWHOOW1 :HLWHUH HUIRUGHUOLFKH %RGHQGDWHQ ZHUGHQ PLW GHQ )RUPHOQ YRQ
%$80(5 +4<;<, EHUHFKQHW1

6141414 %RGHQSDUDPHWHU

=X GHQ ]XU 9HUI�JXQJ JHVWHOOWHQ 'DWHQ JHK|UHQ HLQH .DUWH GHU HLQ]HOQHQ %RGHQIRUPHQ VRZLH HLQH
7DEHOOH YHUVFKLHGHQHU $WWULEXWGDWHQ1 )�U GLH (3,&06LPXODWLRQ ILQGHQ GDEHL IROJHQGH 3DUDPHWHU
9HUZHQGXQJ= %RGHQKRUL]RQWWLHIHQ/ 7H[WXU/ +XPXVJHKDOW/ *URENRUQDQWHLO/ .DONJHKDOW XQG S+0:HUW1
'LHVH VLQG LQ HLQHU '%$6(0'DWHL RUJDQLVLHUW +7DEHOOH 5,1



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH <

7DEHOOH 5= 7DEHOOH GHU %RGHQLQIRUPDWLRQ

/HJHQGH=

,G= ,'01XPPHU1 %HLVSLHO HLQHU P|JOLFKHQ .RGLHUXQJ +936944,= 9111.DUWLHUXQJVEHUHLFK/
369111%RGHQIRUP/ 4111%RGHQIRUPNRPSRQHQWH 4/ 41116FKLFKW 4 +YRQ ]1%1 3 ELV 63 FP,

%RGHQIRUP= 1XPPHU/ PLW GHU GLH HLQ]HOQHQ %RGHQIRUPHQ NRGLHUW ZHUGHQ/ EHVWHKHQG DXV
.DUWLHUXQJVEHUHLFK XQG %RGHQIRUP

.RPSDQWHLO= 'LHV =DKO EHVFKUHLEW GHQ )OlFKHQDQWHLO YRQ %RGHQIRUPNRPSRQHQWHQ LQQHUKDOE HLQHU
%RGHQIRUP1

9RQ/ %LV= 2EHU0 XQG 8QWHUNDQWH HLQHU HLQ]HOQHQ EHVFKULHEHQHQ %RGHQVFKLFKWH

6DQG/ 6FKOXII/ 7RQ= $QJDEH GHU .RUQYHUWHLOXQJ LQ >(@/ |VWHUUHLFKLVFKH 7H[WXU

*URENRUQ= *URENRUQDQWHLO GHV %RGHQV LQ >(@

+XPXV= +XPXVDQWHLO GHV %RGHQV LQ >(@

.DON= .DONJHKDOW GHV %RGHQV LQ >(@

3+= 3+0:HUW GHV %RGHQV

-HGH %RGHQVFKLFKWH WUlJW HLQH HLJHQH ,'01XPPHU/ DXV GHU GHU .DUWLHUXQJVEHUHLFK/ GLH %RGHQIRUP/
HYHQWXHOO YRUKDQGHQH .RPSRQHQWHQ HLQHU %RGHQIRUP VRZLH GLH DNWXHOOH %RGHQKRUL]RQWQXPPHU
+1XPHULHUXQJ YRQ %RGHQREHUIOlFKH DEZlUWV, DEJHOHVHQ ZHUGHQ N|QQHQ1 'LH %RGHQLQIRUPDWLRQ ZXUGH
LP =XJH GHU %RGHQNDUWLHUXQJ ELV LQ HLQH 7LHIH YRQ 4 P HUIDVVW/ ,QIRUPDWLRQHQ ELV 5 P ZXUGHQ DXV GHU
XQWHUVWHQ XQWHUVXFKWHQ 6FKLFKWH �EHUQRPPHQ1



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 43

6141415 )HOGYHUVXFKH

%RGHQNHQQZHUWH ZHUGHQ DXV YRUKDQGHQHQ 'DWHQEDQNHQ +gVWHUUHLFKLVFKH %RGHQNDUWLHUXQJ,
HQWQRPPHQ XQG DXI JU|�HUH )OlFKHQ +]1%1 �EHU 5333 KD, I�U GLH YHUVFKLHGHQVWHQ ,QWHUSUHWDWLRQHQ
DQJHZHQGHW1 8P GLH (LJQXQJ YRQ VROFKHQ 'DWHQ I�U JOREDOH $XVVDJHQ ]X SU�IHQ/ ZXUGHQ
)HOGYHUVXFKH ]XU JHRVWDWLVWLVFKHQ $XVZHUWXQJ YRQ %RGHQNHQQZHUWHQ DXI GHP *HELHW GHU
9HUVXFKVZLUWVFKDIW LQ *UR�0(Q]HUVGRUI GXUFKJHI�KUW1 =LHO GHU 8QWHUVXFKXQJ ZDU IHVW]XVWHOOHQ/ RE GLH
RUWVJHEXQGHQHQ 9DULDEOHQ +%RGHQNHQQZHUWH, VWDWLVWLVFK0JHVHW]Pl�LJ YDULLHUHQ/ XQG ZHQQ MD/ GLHV
DQDO\WLVFK DXV]XGU�FNHQ1 'HU 9RUWHLO OLHJW GDULQ/ GDVV DQKDQG HLQHV HLQIDFKHQ 'LDJUDPPV
+6HPLYDULRJUDPP, DE]XOHVHQ LVW/ RE HLQH $IILQLWlW ]ZLVFKHQ HLQ]HOQHQ 0HVVSXQNWHQ YRUKDQGHQ LVW1

$X�HUGHP NDQQ DEJHOHVHQ ZHUGHQ/ ZLH ZHLW GLHVH $EKlQJLJNHLW UlXPOLFK UHLFKW1 'DPLW NDQQ PDQ ]1%1
LQ GHP XQWHUVXFKWHQ *HELHW GHQ :LUNXQJVEHUHLFK GHU HUPLWWHOWHQ 'DWHQ YRUKHUVDJHQ1 'DV EHGHXWHW/
GDVV PDQ GLH $Q]DKO GHU 8QWHUVXFKXQJVSXQNWH I�U HLQH ]XN�QIWLJH %RGHQNHQQZHUWHUPLWWOXQJ LQ GLHVHU
5HJLRQ VFKRQ NHQQW1 'HWDLOV ]XU 8QWHUVXFKXQJ GHU UlXPOLFKHQ 9DULDQ] YRQ %RGHQSDUDPHWHUQ VLQG LQ
3+,//,3 +5333, EHVFKULHEHQ1

'LH (UJHEQLVVH GLHVHU 8QWHUVXFKXQJHQ KDEHQ JH]HLJW/ GDVV GHU $QVDW] GHU 5HJLRQDOLVLHUXQJ
+hEHUWUDJHQ YRQ 3XQNWLQIRUPDWLRQ DXI GLH )OlFKH, I�U GLH JHVWHOOWH $XIJDEH DQJHZHQGHW ZHUGHQ NDQQ1

61415 .OLPDGDWHQEDQN

)�U GLH =XVDPPHQVWHOOXQJ HLQHU .OLPDGDWHQEDQN ZXUGHQ DOOH .OLPDVWDWLRQHQ LQ XQG XP GDV
3URMHNWVJHELHW VRZLH GHUHQ DXIJH]HLFKQHWH 3DUDPHWHU HUPLWWHOW XQG DOOH YHUI�JEDUHQ 'DWHQ
JHVDPPHOW1 =XU UlXPOLFKHQ $EJUHQ]XQJ GHU 6WDWLRQHQ ZXUGHQ �EHU GDV *HELHW 7+,(66(103RO\JRQH
JHOHJW/ �EHU ZHOFKH GLH HLQ]HOQHQ %RGHQIRUPHQ ]XJHRUGQHW ZHUGHQ N|QQHQ +$EELOGXQJ 6,1

$EELOGXQJ 6= .OLPDVWDWLRQHQ PLW UlXPOLFKHU $XIWHLOXQJ QDFK 7+,(66(1



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 44

'LH 7+,(66(103RO\JRQH ZXUGHQ LQ HLQHU $5&9,(:06KDSHGDWHL RUJDQLVLHUW/ LQ GHUHQ $WWULEXWWDEHOOH
ILQGHQ VLFK GLH 1DPHQ GHU ]XJHK|ULJHQ .OLPDVWDWLRQHQ I�U GDV 3URMHNWVJHELHW +7DEHOOH 6,1

*HQHUHOO ZHUGHQ 7DJHVZHUWH YRQ 6WUDKOXQJ/ 0D[LPDOWHPSHUDWXU/ 0LQLPDOWHPSHUDWXU/ 1LHGHUVFKODJ/
UHODWLYH /XIWIHXFKWH XQG :LQGJHVFKZLQGLJNHLW EHQ|WLJW1 'D QLFKW DOOH GHU 4< .OLPDPHVVVWHOOHQ DOOH
3DUDPHWHU DXI]HLFKQHQ/ ZXUGHQ GLH IHKOHQGH :HUWH DXV GHU MHZHLOV QlFKVWJHOHJHQHQ 6WDWLRQ
�EHUQRPPHQ1 'LH :HUWH VLQG JU|�WHQWHLOV DE -lQQHU 4<:; YRUKDQGHQ XQG ZXUGHQ I�U MHGH 6WDWLRQ LQ
HLQHU '%$6(07DEHOOH +7DEHOOH 7, DEJHOHJW1

7DEHOOH 6= $WWULEXWWDEHOOH GHU 7+,(66(103RO\JRQH

7DEHOOH 7= G%$6(07DEHOOH GHU :HWWHUVWDWLRQ )XFKVHQELJO

/HJHQGH=

• 'DWH111 'DWXP >\\\\PPGG@

• 5DG111 6WUDKOXQJ >0-2Pð@
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• 7PD[111 PD[LPDOH 7DJHVWHPSHUDWXU >�&@

• 7PLQ111 PLQLPDOH 7DJHVWHPSHUDWXU >�&@

• 5DLQ111 7DJHVQLHGHUVFKODJ >PP@

• 5KG111 5HODWLYH /XIWIHXFKWLJNHLW >4@

• :Y111 :LQGJHVFKZLQGLJNHLW LQ 5P +|KH >P2V@

$QPHUNXQJ= )�U HLQHQ UHLEXQJVORVHQ 3URJUDPPDEODXI PXVV GLH 6SDOWHQEH]HLFKQXQJ QDFK 7DEHOOH 7
HUIROJHQ1 :HLWHUV GDUI GHU 'DWHLQDPH MHGHU 7DEHOOH QLFKW PHKU DOV ; =HLFKHQ EHLQKDOWHQ +'260
.RQYHQWLRQ,/ ZHOFKH PLW GHQ HUVWHQ ; =HLFKHQ GHU 1DPHQ LQ 7DEHOOH 6 �EHUHLQVWLPPHQ P�VVHQ1 $OOH
'DWHQUHLKHQ P�VVHQ YROOVWlQGLJ VHLQ/ EHL IHKOHQGHQ (LQWUlJHQ NRPPW HV LP 3URJUDPP ]X HLQHU
)HKOHUPHOGXQJ1

61416 )UXFKWIROJHQ

)�U GDV JHVDPWH 3URMHNWVJHELHW ZXUGHQ LQ MHGHU *HPHLQGH GLH GRUW W\SLVFKHUZHLVH DQJHEDXWHQ
)UXFKWDUWHQ HUPLWWHOW1 $XV GHU )OlFKHQHUPLWWOXQJ XQG GHU $QEDXKlXILJNHLW ZXUGHQ YLHU W\SLVFKH
)UXFKWIROJHQ PLW 430MlKULJHP =\NOXV ]XVDPPHQJHVWHOOW +7DEHOOH 8,1 'LH 6LPXODWLRQ ZXUGH �EHU 53
-DKUH YRQ 4<;3 ELV 4<<< GXUFKJHI�KUW1

7DEHOOH 8= =XVDPPHQVWHOOXQJ GHU )UXFKWIROJHQ I�U GDV 3URMHNWVJHELHW 0DUFKIHOG

)UXFKWIROJH 4 )UXFKWIROJH 5 )UXFKWIROJH 6 )UXFKWIROJH 7
=XFNHUU�EH
=ZLHEHO

:LQWHUZHL]HQ
.DUWRIIHO

:LQWHUZHL]HQ
=XFNHUU�EH
.DURWWH

:LQWHUZHL]HQ
=ZLHEHO

:LQWHUZHL]HQ

=XFNHUU�EH
.DUWRIIHO

:LQWHUZHL]HQ
:LQWHUUDSV
:LQWHUZHL]HQ
=XFNHUU�EH
.|UQHUPDLV
'XUXP

6RPPHUJHUVWH
:LQWHUZHL]HQ

=XFNHUU�EH
'XUXP

*U�QEUDFKH
:LQWHUJHUVWH
6RQQHQEOXPH
:LQWHUZHL]HQ
=XFNHUU�EH
'XUXP

.|UQHUHUEVH
:LQWHUZHL]HQ

6RPPHUJHUVWH
*U�QEUDFKH
:LQWHUJHUVWH
.|UQHUHUEVH
:LQWHUZHL]HQ
:LQWHUUDSV

6RPPHUJHUVWH
*U�QEUDFKH
:LQWHUZHL]HQ
:LQWHUUDSV

'LH *HPHLQGHQ LP 8QWHUVXFKXQJVJHELHW N|QQHQ LQ GUHL 5HJLRQHQ ]XVDPPHQJHIDVVW ZHUGHQ/ LQ
GHQHQ GLH YLHU )UXFKWIROJHQ W\SLVFKHUZHLVH DQJHEDXW ZHUGHQ1 'LH $XIWHLOXQJ QDFK *HPHLQGHQ LVW DXV
7DEHOOH 9 E]Z1 $EELOGXQJ 7 HUVLFKWOLFK=

7DEHOOH 9= $XIWHLOXQJ GHU $QEDXUHJLRQHQ QDFK *HPHLQGHQ

$QEDXUHJLRQ , $QEDXUHJLRQ ,, $QEDXUHJLRQ ,,,
$'(5./$$

3$5%$6'25)
*5266+2)(1
*/,1=(1'25)
$1'/(56'25)

257+ $1 '(5 '21$8
0$116'25) $1 '(5 '21$8

*5266(1=(56'25)
/(232/'6'25) ,0 0$5&+)(/'(

5$$6'25)

2%(56,(%(1%5811
$1*(51 $1 '(5 0$5&+

(&.$576$8
(1*(/+$5767(77(1

+$5,1*6((
/$66((

0$5&+(**
817(56,(%(1%5811

:(,'(1 $1 '(5 0$5&+
:(,.(1'25)

*52666&+:(,1%$57+
35277(6

$8(567+$/
*5266(1*(56'25)
*$(16(51'25)

675$66+2) $1 '(5 125'%$+1
0$5.*5$)1(86,('/

%2&.)/,(66
'(876&+:$*5$0
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$EELOGXQJ 7= 5lXPOLFKH $EJUHQ]XQJ GHU $QEDXUHJLRQHQ LP 3URMHNWVJHELHW 0DUFKIHOG

)ROJHQGH )UXFKWIROJHQ ZHUGHQ LQ GHQ HLQ]HOQHQ 5HJLRQHQ DQJHEDXW=

$QEDXUHJLRQ ,= 93( ))4/ 73( ))5

$QEDXUHJLRQ ,,= 433( ))5

$QEDXUHJLRQ ,,,= 83( ))6/ 83( ))7

615 9HUZHQGHWH 0RGHOONRPSRQHQWHQ

61514 )RUPHOQ YRQ %$80(5

6151414 0RGHOOEHVFKUHLEXQJ

'LH )RUPHOQ YRQ %$80(5 VLQG HLQ ([SHUWHQV\VWHP ]XU HPSLULVFKHQ %HUHFKQXQJ YRQ K\GURORJLVFKHQ
%RGHQSDUDPHWHUQ DXV LP )HOG JHPHVVHQHQ 'DWHQ1 'DV 6\VWHP LVW VR NRQ]LSLHUW/ GDVV HLQ 0LQLPXP
DQ ,QSXW0'DWHQ YRUKDQGHQ VHLQ PXVV/ DEHU DXFK HLQH 5HLKH YRQ JHPHVVHQHQ 'DWHQ YHUDUEHLWHW
ZHUGHQ NDQQ1

'LH HUIRUGHUOLFKHQ ,QSXW0'DWHQ VLQG +RUL]RQWWLHIH/ *URENRUQDQWHLO/ 7H[WXU/ +XPXVDQWHLO/ 7RQDNWLYLWlW
XQG UHODWLYH 9HUGLFKWXQJ1 6LQG 7RQDNWLYLWlW XQG UHODWLYH 9HUGLFKWXQJ QLFKW EHNDQQW/ N|QQHQ VLH DXV
GDI�U ]XVDPPHQJHVWHOOWHQ 7DEHOOHQ JHVFKlW]W ZHUGHQ1
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$OV 2XWSXW HUJHEHQ VLFK HLQH NRPSOHWWH S)0.XUYH/ K\GUDXOLVFKH /HLWIlKLJNHLWVIXQNWLRQ/ 6FKlW]XQJ GHU
K\GUDXOLVFKHQ /HLWIlKLJNHLW LQ GHU JHVlWWLJWHQ =RQH I�U MHGHQ +RUL]RQW XQG DOOH 3DUDPHWHU GHU
*UHHQ)$PSW ,QILOWUDWLRQVJOHLFKXQJ1 3)0.XUYH/ K\GUDXOLVFKH /HLWIlKLJNHLWVIXQNWLRQ XQG JHVlWWLJWH
K\GUDXOLVFKH /HLWIlKLJNHLW ZHUGHQ QDFK GHU *OHLFKXQJ YRQ 9$1 *(18&+7(1 +4<<5,/ GHU 0XDOHP
7KHRULH XQG HLQHU PRGLIL]LHUWHQ .R]HQ\0&DUPDQ *OHLFKXQJ PRGHOOLHUW1

0LW GHQ 6FKlW]IRUPHOQ QDFK %$80(5 ZHUGHQ I�U GLH 6LPXODWLRQ PLW (3,& IROJHQGH 3DUDPHWHU
HPSLULVFK EHUHFKQHW=

• )HOGNDSD]LWlW
• SHUPDQHQWHU :HONHSXQNW
• SIODQ]HQQXW]EDUH :DVVHUNDSD]LWlW
• 6lWWLJXQJ
• /DJHUXQJVGLFKWH
• 'XUFKOlVVLJNHLW

$OV ,QSXW0'DWHQ ZHUGHQ GLH 3DUDPHWHU +RUL]RQWWLHIH/ *URENRUQDQWHLO/ 7H[WXU XQG +XPXVDQWHLO
YHUZHQGHW/ DOOH DQGHUHQ (LQJDEHZHUWH N|QQHQ DEJHVFKlW]W ZHUGHQ1

6151415 0RGHOONDOLEULHUXQJ

=XU %HUHFKQXQJ GHU %RGHQSDUDPHWHU PLW GHQ )RUPHOQ YRQ %$80(5 P�VVHQ VRJHQDQQWH1
Ä&RPSDFWLRQ IDFWRUV³ DQJHJHEHQ ZHUGHQ/ ZHOFKH HLQH XQWHUVFKLHGOLFKH 9HUGLFKWXQJ GHU HLQ]HOQHQ
%RGHQKRUL]RQWH EHU�FNVLFKWLJHQ1 6LH N|QQHQ GHQ MHZHLOV |UWOLFKHQ 9HUKlOWQLVVHQ DQJHSDVVW ZHUGHQ
XQG EHHLQIOXVVHQ QDFKIROJHQGH 3DUDPHWHU=

• 3RUHQDQWHLO EHL 6lWWLJXQJ +9202 >YRO(@,
• 'LIIHUHQ] ]ZLVFKHQ 3RUHQDQWHLO EHL 6lWWLJXQJ XQG 3RUHQDQWHLO LQ WURFNHQHP =XVWDQG +92')

>YRO(@,
• )HOGNDSD]LWlW +:65'* >JHZ(@,
• (LQJHVFKORVVHQH /XIW +2$,5 >YRO(@

(V VLQG LQVJHVDPW YLHU )DNWRUHQ ]X GHILQLHUHQ/ GLH GHQ HLQ]HOQHQ %RGHQKRUL]RQWHQ ]XJHRUGQHW ZHUGHQ
N|QQHQ1 'LH MHZHLOLJHQ 6FKLFKWJUHQ]HQ VLQG HEHQIDOOV DQ]XJHEHQ1

$XI *UXQGODJH YRQ 0HVVXQJHQ GHU |VWHUUHLFKLVFKHQ %RGHQ]XVWDQGVLQYHQWXU LP .DUWLHUXQJVEHUHLFK
.%58 +:RONHUVGRUI, ZXUGHQ YHUVFKLHGHQH 9HUGLFKWXQJVIDNWRUHQ LQ GHQ HLQ]HOQHQ %RGHQKRUL]RQWHQ
EHVWLPPW1 (LQ 9HUJOHLFK YRQ JHPHVVHQHQ PLW EHUHFKQHWHQ %RGHQSDUDPHWHUQ HUJDE HLQH
]XIULHGHQVWHOOHQGH .RUUHODWLRQ1

'LH HUPLWWHOWHQ Ä&RPSDFWLRQ )DFWRUV³ VLQG LQ 7DEHOOH : GDUJHVWHOOW=

7DEHOOH := (UPLWWHOWH )DNWRUHQ GHU %RGHQYHUGLFKWXQJ I�U GDV 3URMHNWVJHELHW 0DUFKIHOG

9RQ >FP@ %LV >FP@ &RPSDFWLRQ )DFWRU > @
3 63 4/3;8
63 93 3/<83
93 433 4/333
433 533 3/<48

'LH 3DUDPHWHU N|QQHQ I�U XQWHUVFKLHGOLFKH 9HUKlOWQLVVH LQ DQGHUHQ *HELHWHQ DQJHSDVVW ZHUGHQ1
'DI�U ZXUGH LQ GHU HQWZLFNHOWHQ %HQXW]HUREHUIOlFKH HLQ 'LDORJIHOG Ä&RPSDFWLRQ )DFWRUV³ LQWHJULHUW1
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61515 (3,&

6151514 0RGHOOEHVFKUHLEXQJ

'DV XUVSU�QJOLFK LQ GHQ 86$ YRQ -151:,//,$06 HW DO1 4<;7 HQWZLFNHOWH PDWKHPDWLVFKH
6LPXODWLRQVPRGHOO (3,& +(URVLRQ23URGXFWLYLW\ ,PSDFW &DOFXODWRU, ZXUGH HLJHQWOLFK ]XU 'DUVWHOOXQJ GHU
%H]LHKXQJ ]ZLVFKHQ %RGHQHURVLRQ XQG %RGHQIUXFKWEDUNHLW YHUZHQGHW1 0LW GLHVHP 0RGHOO N|QQHQ
DEHU DXFK HLQH 5HLKH SK\VLNDOLVFKHU XQG FKHPLVFKHU 3UR]HVVH VLPXOLHUW ZHUGHQ1 (V EDVLHUW LP
ZHVHQWOLFKHQ DXI 7HLOEHUHLFKHQ ]XU %HVFKUHLEXQJ YRQ :DVVHUKDXVKDOW/ 6WRIIYHUODJHUXQJ/
3IODQ]HQZDFKVWXP XQG GHU (URVLRQ1 /HW]WHUH ZLUG EHL %HWUDFKWXQJ HEHQHU ODQGZLUWVFKDIWOLFKHU )OlFKHQ
YHUVFKZLQGHQG NOHLQ1 'LH 9HUNQ�SIXQJ GLHVHV 0RGHOOV PLW NOLPDWLVFKHQ/ ERGHQSK\VLNDOLVFKHQ/
K\GURORJLVFKHQ XQG SIODQ]HQSK\VLRORJLVFKHQ 'DWHQ HUJLEW VRPLW DXFK GLH 0|JOLFKNHLW GHU 'DUVWHOOXQJ
GHU JHVDPWHQ YHUWLNDOHQ :DVVHU0 XQG 6WLFNVWRIIYHUOlXIH LQ 9HUELQGXQJ PLW GHP 3IODQ]HQZDFKVWXP1

'DV (3,&00RGHOO EHVWHKW DXV HLQHU $Q]DKO YRQ 7HLOPRGHOOHQ/ GLH VLFK DXI IROJHQGH +DXSWDVSHNWH
EH]LHKHQ= +\GURORJLH/ :HWWHU/ (URVLRQ/ 1lKUVWRIIH/ 3IODQ]HQZDFKVWXP/ %RGHQWHPSHUDWXU/
%HDUEHLWXQJ/ .RQWUROOH GHU ZDFKVWXPVEHVWLPPHQGHQ )DNWRUHQ DP 3IODQ]HQVWDQGRUW XQG
:LUWVFKDIWOLFKNHLW1

'HU $EVFKQLWW �EHU GLH +\GURORJLH EHLQKDOWHW 0RGHOOH I�U GHQ 2EHUIOlFKHQDEIOXVV/ GLH 3HUNRODWLRQ/ GHQ
ODWHUDOHQ XQWHULUGLVFKHQ $EIOXVV/ GLH (YDSRWUDQVSLUDWLRQ/ GLH 6FKQHHVFKPHO]H XQG GLH
*UXQGZDVVHUVWDQGVlQGHUXQJ1

'DV 0RGHOO ]XU %HVFKUHLEXQJ GHU 3HUNRODWLRQ EDVLHUW DXI GHU *UXQGODJH/ GDVV GHU )OXVV GXUFK GLH
HLQ]HOQHQ %RGHQVFKLFKWHQ EHL hEHUVFKUHLWHQ GHU )HOGNDSD]LWlW HLQVHW]W1 'HU ODWHUDOH XQWHULUGLVFKH
)OXVV ZLUG JOHLFK]HLWLJ PLW GHU 3HUNRODWLRQ HUUHFKQHW1

'DV (3,&00RGHOO ELHWHW YLHU *OHLFKXQJHQ ]XU %HUHFKQXQJ GHU SRWHQWLHOOHQ (YDSRWUDQVSLUDWLRQ DQ1 (V
HUUHFKQHW GLH SRWHQWLHOOH (YDSRUDWLRQ XQG GLH SRWHQWLHOOH 7UDQVSLUDWLRQ JHWUHQQW1 'HU %ODWWIOlFKHQLQGH[
JHKW GDEHL LQ GLH %HUHFKQXQJ HLQ1 'LHVHU :HUW LVW YRQ GHU 3IODQ]HQDUW DEKlQJLJ XQG VWHOOW HLQ
9HUKlOWQLV ]ZLVFKHQ %ODWWIOlFKHQVXPPH XQG %RGHQREHUIOlFKH GDU1

8P PLW GHP (3,&00RGHOO DUEHLWHQ ]X N|QQHQ/ VLQG :HWWHUGDWHQ +7HPSHUDWXU/ /XIWIHXFKWLJNHLW/
1LHGHUVFKODJ/ 6RQQHQVWUDKOXQJ XQG :LQGJHVFKZLQGLJNHLW, HUIRUGHUOLFK1 )DOOV NHLQH WlJOLFKHQ
:HWWHUGDWHQ I�U GLH %HUHFKQXQJ YRUOLHJHQ/ VWHOOW (3,& 2SWLRQHQ I�U GLH 6LPXODWLRQ XQG .RPELQDWLRQ
GHU I�QI :HWWHUYDULDEOHQ ]XU 9HUI�JXQJ1

,P (3,&00RGHOO ZHUGHQ GHU 3KRVSKRU0 XQG GHU 6WLFNVWRIINUHLVODXI VLPXOLHUW1 'DV 0RGHOO ]XU 6LPXODWLRQ
GHV 6WLFNVWRIINUHLVODXIV EHLQKDOWHW ZLHGHUXP 7HLOPRGHOOH ]XU %HVFKUHLEXQJ GHU 0LQHUDOLVLHUXQJ/ GHU
,PPRELOLVLHUXQJ XQG GHU 'HQLWULIL]LHUXQJ1 =XVlW]OLFK ZHUGHQ DXFK GLH 6WLFNVWRIIYHUOXVWH GXUFK
2EHUIOlFKHQDEIOXVV XQG $XVZDVFKXQJ HUPLWWHOW/ VRZLH 6WLFNVWRIIWUDQVSRUWYRUJlQJH QDFKYROO]RJHQ1

'LH 1LWUDWDXVZDVFKXQJ VWHKW LP =XVDPPHQKDQJ PLW GHU 3HUNRODWLRQ/ GHP ODWHUDOHQ XQWHULUGLVFKHQ
)OXVV XQG GHP 2EHUIOlFKHQDEIOXVV1 -H NOHLQHU GLH EHLGHQ OHW]WHQ 9DULDEOHQ VLQG/ GHVWR JU|�HU LVW GLH
3HUNRODWLRQ XQG VRPLW GLH 1LWUDWDXVZDVFKXQJ/ QDW�UOLFK LQ $EKlQJLJNHLW GHU 12601 .RQ]HQWUDWLRQ LP

%RGHQZDVVHU XQG %RGHQ1

'DV 0RGHOO I�U GLH 100LQHUDOLVLHUXQJ EDVLHUW DXI GHP 3$35$1 0LQHUDOLVLHUXQJVPRGHOO +6(/,*0$1
XQG 9$1 .(8/(1/ 4<;:,1 (V EHU�FNVLFKWLJW ]ZHL 4XHOOHQ GHU 0LQHUDOLVLHUXQJ= 'HQ IULVFKHQ
RUJDQLVFKHQ 6WLFNVWRII/ YRUKDQGHQ LQ 3IODQ]HQU�FNVWlQGHQ XQG PLNURELHOOHU %LRPDVVH XQG GHQ
RUJDQLVFKHQ 6WLFNVWRII GHV %RGHQKXPXV1

'DV 0RGHOO I�U GLH 6WLFNVWRIILPPRELOLVLHUXQJ LVW HEHQIDOOV HLQH 0RGLILNDWLRQ GHV 3$35$10 0RGHOOV1 'LH
'HQLWULIL]LHUXQJ HUJLEW VLFK DXV HLQHU )XQNWLRQ YRQ 7HPSHUDWXU XQG :DVVHUJHKDOW1
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'LH 6LPXODWLRQ GHU %RGHQWHPSHUDWXU/ MHZHLOV LQ GHU 0LWWH MHGHU %RGHQVFKLFKW/ LVW I�U GLH %HUHFKQXQJHQ
GHV 6WLFNVWRIINUHLVODXIHV XQG I�U GLH K\GURORJLVFKHQ %HUHFKQXQJHQ YRQ EHVRQGHUHU :LFKWLJNHLW1

)�U GLH 6LPXODWLRQ GHV 3IODQ]HQZDFKVWXPV YHUVFKLHGHQHU 3IODQ]HQ LVW HLQ HLJHQHV 0RGHOO HUIRUGHUOLFK1
-HGH 3IODQ]H EHVLW]W VSH]LILVFKH :HUWH I�U GLH 0RGHOOSDUDPHWHU1 'LHVH :HUWH EH]LHKW (3,& DXV GHP
3IODQ]HQSDUDPHWHU0'DWHQILOH +&URS )LOH,1 'LH 3IODQ]H ZlFKVW YRP 3IODQ]GDWXP DQ ELV ]XU (UQWH/ HV VHL
GHQQ GLH DNWXHOOH :lUPHVXPPH HQWVSULFKW EHUHLWV GHU SRWHQWLHOOHQ :lUPHVXPPH1 'LH DNWXHOOH
:lUPHVXPPH HUUHFKQHW VLFK DOV 6XPPH GHV 0LWWHOZHUWV GHU WlJOLFKHQ 0D[LPDO0 XQG
0LQLPDOWHPSHUDWXU DE]�JOLFK GHU PLQLPDOHQ :DFKVWXPVWHPSHUDWXU I�U GLH 3IODQ]H/ EH]RJHQ DXI GLH
9HJHWDWLRQVGDXHU1 $OV %DVLVWHPSHUDWXU JLOW MHQH 7HPSHUDWXU/ EHL GHU GLH 3IODQ]H PLW LKUHP :DFKVWXP
EHJLQQW1 'HU SRWHQWLHOOH :DVVHUYHUEUDXFK GXUFK GLH 3IODQ]H LVW DOV %UXFKWHLO GHU SRWHQWLHOOHQ
(YDSRUDWLRQ LQ $EKlQJLJNHLW YRP %ODWWIOlFKHQLQGH[ GHILQLHUW1

'LH 6WLFNVWRIIDXIQDKPH GHU 3IODQ]H ZLUG GXUFK GLH 9HUZHQGXQJ HLQHV 1lKHUXQJVYHUIDKUHQV �EHU
$QJHERW XQG 1DFKIUDJH HUPLWWHOW1 'DEHL VSLHOW GLH RSWLPDOH 6WLFNVWRIINRQ]HQWUDWLRQ LQ GHU 3IODQ]H/
ZHOFKH PLW IRUWVFKUHLWHQGHP :DFKVWXP VLQNW/ HLQH EHGHXWHQGH 5ROOH1

'HU I�U GLH %HDUEHLWXQJVPD�QDKPHQ ]XVWlQGLJH 7HLO GHV 5HFKHQPRGHOOV VLPXOLHUW XQWHU DQGHUHP GLH
'LFKWHlQGHUXQJHQ XQG GLH GDPLW YHUEXQGHQHQ YHUlQGHUWHQ %RGHQHLJHQVFKDIWHQ / KHUYRUJHUXIHQ GXUFK
GDV (LQDUEHLWHQ YRQ 1lKUVWRIIHQ XQG 3IODQ]HQU�FNVWlQGHQ LQQHUKDOE GHU 3IOXJWLHIH1

=X GHQ HLQ]HOQHQ 7HLOPRGHOOHQ KDEHQ VLFK HLQH 5HLKH YRQ 3URMHNWJUXSSHQ JHELOGHW/ GLH VWlQGLJ DQ
HLQHU 9HUEHVVHUXQJ GHV 0RGHOOV DUEHLWHQ XQG QHXHVWH (UNHQQWQLVVH LQ GDV 0RGHOO LPSOHPHQWLHUHQ 1
*HUDGH LP %H]XJ DXI GLH 6LPXODWLRQ GHV 6WLFNVWRIINUHLVODXIHV ZHUGHQ LQ LPPHU N�U]HUHQ $EVWlQGHQ
QHXH 9HUVLRQHQ YRQ (3,& KHUDXVJHJHEHQ1 (3,& KDW VLFK DXV GLHVHQ *U�QGHQ DOV VHKU JXWHV 0RGHOO
]XU %HZlOWLJXQJ GHU LQ GLHVHP 3URMHNW JHVWHOOWHQ $XIJDEH HUZLHVHQ1

)�U DOOH 6LPXODWLRQHQ ZXUGH GDV M�QJVW KHUDXVJHJHEHQH 0RGHOO (3,&;453 YHUZHQGHW1

6151515 0RGHOONDOLEULHUXQJ

)�U GLH 9DOLGLHUXQJ GHV 6LPXODWLRQVSURJUDPPHV (3,& ZXUGHQ )UXFKWIROJHQ LQ *UR�0(Q]HUVGRUI XQG
)XFKVHQELJO VLPXOLHUW XQG GLH EHUHFKQHWHQ (UWUlJH VRZLH 0LWWHOZHUWH GHU 6WLFNVWRIIDXVWUlJH PLW GHQ
WDWVlFKOLFKHQ :HUWHQ YHUJOLFKHQ1 $XVVFKODJJHEHQG GDEHL ZDU HLQ 9HUJOHLFK GHU (UWUlJH1 (LQ 9HUJOHLFK
GHU 1LWUDWPHVVXQJHQ PLW JHUHFKQHWHQ :HUWHQ ZXUGH QXU �EHUEOLFNVPl�LJ GXUFKJHI�KUW/ GD HLQH
JHHLJQHWH $Q]DKO DQ 0HVVGDWHQ ]X GLHVHP =HLWSXQNW QLFKW ]XU 9HUI�JXQJ VWDQG1

615151514 9HUVXFKVZLUWVFKDIW *UR�0(Q]HUVGRUI

$XI GHU 9HUVXFKVZLUWVFKDIW LQ *UR�0(Q]HUVGRUI ZXUGHQ ]ZHL 6FKOlJH PLW GHUHQ )UXFKWIROJHQ LQ GHQ
-DKUHQ 4<;904<<6 XQWHUVXFKW=

• 6FKODJ 1 :2;= %RGHQIRUP :337/ )UXFKWIROJH 4

• 6FKODJ 5 425/ %RGHQIRUP :34</ )UXFKWIROJH 5

61515151414 %RGHQ
'LH %RGHQSDUDPHWHU VLQG LQ 7DEHOOH ; XQG 7DEHOOH < GDUJHVWHOOW=
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7DEHOOH ;= %RGHQSK\VLNDOLVFKH XQG ERGHQFKHPLVFKH 'DWHQ GHU %RGHQIRUP :337 I�U 6FKODJ 1 :2; GHU
9HUVXFKVZLUWVFKDIW *UR�0(Q]HUVGRUI

352),/67(//( 0h+//(,7(1 %RGHQIRUP 7
%O1 (/ 4725;> 2*1 0�KOOHLWHQ1 .*1 0�KOOHLWHQ/ .DW1%O15/ 3DU]1 447> $FNHU

(QWQDKPH0
WLHIH

*URENRUQ0
DQWHLO

=XVDPPHQVHW]XQJ GHV )HLQERGHQV
QDFK 86'$ LQ (

2UJ1
6XEVWDQ]

.DON0JHKDOW S+

+FP, +9RO(, 6 D Q G
5333 0 83

�P

6 F K O X I I
83 0 5 �P

7 R Q
? 5 �P

+(, +(, +Q.&O,

48 77 76 46 4/8 53/4 :/8
73 73 77 49 4/8 55/8 :/:
:3 78 73 48 4/7 55/4 :/:

%HUHFKQHWH 'DWHQ QDFK %$80(5 +4<;<,
(QWQDKPH0

WLHIH
).

3/6 EDU
3:3
48/3 EDU

Q). Q). )HXFKW0
GLFKWH

7URFNHQ0
GLFKWH

NI0:HUW

+FP, LQ 9RO( LQ 9RO( +9RO(, +PP, +J2FPñ, +J2FPñ, +FP2K,
3 0 63 58/7 43/3 48/7 79/5 4/83 4/89 4/63
63 0 78 5;/3 44/; 49/5 57/6 4/7< 4/8; 3/:6
78 0 453 59/7 44/5 48/5 447/3 4/83 4/8; 4/43

+\GURORJLVFKH *UXSSH %/ 6&6 &XUYH 1U1 :3/
SIODQ]HQQXW]EDU JHVSHLFKHUWHV %RGHQZDVVHU ELV 453 FP/ 4;7 PP

7DEHOOH <= %RGHQSK\VLNDOLVFKH XQG ERGHQFKHPLVFKH 'DWHQ GHU %RGHQIRUP :34< I�U 6FKODJ 5 425 GHU
9HUVXFKVZLUWVFKDIW *UR�0(Q]HUVGRUI

352),/67(//( 587=(1'25) %RGHQIRUP 4<
%O1 &/ 6:253> 2*1 5XW]HQGRUI1 .*1 5XW]HQGRUI/ .DW1%O1 6/ 3DU]1 68:> $FNHU

(QWQDKPH0
WLHIH

*URENRUQ0
DQWHLO

=XVDPPHQVHW]XQJ GHV )HLQERGHQV
QDFK 86'$ LQ (

2UJ1
6XEVWDQ]

.DON0JHKDOW S+

+FP, +9RO(, 6 D Q G
5333 0 83

�P

6 F K O X I I
83 0 5 �P

7 R Q
? 5 �P

+(, +(, +Q.&O,

48 57 88 54 5/9 47/6 :/6
73 59 83 57 5/6 57/5 :/7
93 58 85 56 3/; 6;/9 :/:
;3 6: 85 44 3/6 63/: :/<

%HUHFKQHWH 'DWHQ QDFK %$80(5 +4<;<,
(QWQDKPH0

WLHIH
).

3/6 EDU
3:3
48/3 EDU

Q). Q). )HXFKW0
GLFKWH

7URFNHQ0
GLFKWH

NI0:HUW

+FP, LQ 9RO( LQ 9RO( +9RO(, +PP, +J2FPñ, +J2FPñ, +FP2K,
3 0 58 67/; 48/3 4</; 7</8 4/73 4/85 3/4:
58 0 88 69/3 49/; 4</5 8:/9 4/75 4/89 3/4;
88 0 :3 67/9 48/; 4;/; 5;/5 4/7< 4/95 3/47
:3 0 453 57/5 ;/4 49/4 ;3/8 4/86 4/8; 3/;;

+\GURORJLVFKH *UXSSH &/ 6&6 &XUYH 1U1 ;3/
SIODQ]HQQXW]EDU JHVSHLFKHUWHV %RGHQZDVVHU ELV 453 FP/ 549 PP
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61515151415 .OLPD
'LH LQ GHQ HLQ]HOQHQ -DKUHQ DXIWUHWHQGHQ XQWHUVFKLHGOLFKHQ 1LHGHUVFKODJVYHUWHLOXQJHQ KDEHQ QHEHQ
GHQ ]HLWZHLOLJ KRKHQ 7HPSHUDWXUHQ DX�HUKDOE GHU 9HJHWDWLRQVSHULRGH HLQHQ ZHVHQWOLFKHQ (LQIOXVV DXI
GLH 6WLFNVWRIIEHODVWXQJ GHV *UXQGZDVVHUV1 ,Q 7DEHOOH 43 VLQG GLH PLWWOHUHQ PRQDWOLFKHQ 7HPSHUDWXUHQ
XQG LQ 7DEHOOH 44 GLH PRQDWOLFKHQ 1LHGHUVFKODJVVXPPHQ VRZLH GHUHQ 0LWWHOZHUWH E]Z1 6XPPHQ
]XVDPPHQJHVWHOOW1

7DEHOOH 43= 0LWWOHUH PRQDWOLFKH 7HPSHUDWXUHQ GHU -DKUH 4<;9 ELV 4<<6 LQ *UR�0(Q]HUVGRUI

PRQDWOLFKHV 7HPSHUDWXUPLWWHO LQ �& 0LWWHO
-lQ1 )HE1 0lU] $SU1 0DL -XQL -XOL $XJ1 6HS1 2NW1 1RY1 'H]1 LQ �&

4<;9 3/8 08/6 7/; 44/: 4:/6 4:/9 4</4 53/7 48/7 43/; 8/6 3/7 </;
4<;: 07/; 03/5 03/4 43/7 46/5 4:/8 53/8 4;/6 4;/6 44/6 8/9 5/< </7
4<;; 5/< 6/8 7/5 </; 49/3 4:/5 53/< 53/6 48/< 43/; 4/8 6/4 43/8
4<;< 3/< 8/4 ;/7 44/5 47/8 49/7 53/: 4</; 49/4 44/7 6/: 4/9 43/;
4<<3 3/7 8/; </7 </6 48/; 4;/4 4</9 53/< 47/5 44/3 9/6 3/4 43/<
4<<4 3/9 05/7 :/3 </6 44/< 4:/5 54/5 53/8 4:/4 </8 8/6 03/7 </:
4<<5 5/6 7/3 9/4 43/9 48/6 4;/; 55/; 57/8 49/7 </6 ;/6 3/8 44/9
4<<6 4/8 04/; 7/8 43/: 4:/7 4;/; 54/3 53/3 4:/4 44/3 4/5 5/7 43/6
0LWWHO 3/8 4/4 8/9 43/7 48/5 4:/: 53/: 53/9 49/6 43/9 7/: 4/6 43/7

7DEHOOH 44= 0RQDWOLFKH 1LHGHUVFKODJVVXPPHQ GHU -DKUH 4<;9 ELV 4<<6 LQ *UR�0(Q]HUVGRUI

PRQDWOLFKHU 1LHGHUVFKODJ LQ PP ΣΣΣΣ
-lQ1 )HE1 0lU] $SU1 0DL -XQL -XOL $XJ1 6HS1 2NW1 1RY1 'H]1 >PP@

4<;9 66/9 6</8 49/< 45/< 7:/6 ;3/; 4;/9 96/3 64/: 66/: 68/< 69/: 783/9
4<;: 93/7 89/8 77/7 44/9 ;</< 43</: 79/3 73/7 74/< 55/: 5:/4 79/9 8<:/5
4<;; 4;/8 :3/8 8;/8 4</6 67/: 75/7 6;/; ;6/4 :8/< 47/9 55/9 74/< 853/;
4<;< 45/9 4</3 46/6 7:/4 9;/6 ::/3 87/3 :</8 83/8 59/4 57/4 43/7 7;4/<
4<<3 5/4 89/7 5</; ;3/3 56/7 8</8 6;/5 45/9 ;6/8 64/7 77/: 53/9 7;5/5
4<<4 7/; :/3 64/; 47/3 464/8 94/< 98/: 85/: 49/: 68/: 9;/< 87/5 877/<
4<<5 </7 46/5 ;</4 55/4 46/8 ;</8 56/; 4/; 66/< 79/5 96/8 5;/8 767/8
4<<6 5</5 43/: 45/: 54/6 47/: 86/4 439/8 ;6/: 63/; 8</3 73/5 69/9 7<;/8
0LWWHO 54/6 67/4 6:/4 5;/8 85/< :4/: 7</3 85/4 78/9 66/: 73/< 67/7 834/6

61515151416 )UXFKWIROJHQ
)ROJHQGH )UXFKWIROJHQ NDPHQ DXI GHQ 6FKOlJHQ 1 :2; XQG 5 425 ]XU $QZHQGXQJ +7DEHOOH 45,

7DEHOOH 45= )UXFKWIROJHQ I�U GLH 6FKOlJH 1 :2; XQG 5 425 LQ GHQ -DKUHQ 4<;9 0 4<<6

-DKU )UXFKWIROJH 4 DXI 6FKODJ 1 :2; )UXFKWIROJH 5 DXI 6FKODJ 5 425

4<;9 6RPPHUJHUVWH 6RPPHUJHUVWH

4<;: :LQWHUZHL]HQ :LQWHUZHL]HQ

4<;; *U�QHUEVH 2 6SLQDW 6RQQHQEOXPH

4<;< :LQWHUZHL]HQ :LQWHUZHL]HQ

4<<3 =XFNHUU�EH :LQWHUJHUVWH PLW =%

4<<4 .DUWRIIHO *U�QHUEVH 2 6SLQDW

4<<5 :LQWHUZHL]HQ :LQWHUZHL]HQ

4<<6 6RQQHQEOXPH :LQWHUUDSV
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61515151417 3URGXNWLRQVWHFKQLVFKH 0D�QDKPHQ
$OOH SURGXNWLRQVWHFKQLVFKHQ 0D�QDKPHQ I�U GLH XQWHUVXFKWHQ 6FKOlJH VLQG DXV 7DEHOOH 46 VRZLH DXV
7DEHOOH 47 HUVLFKWOLFK1

7DEHOOH 46= %HZLUWVFKDIWXQJVPD�QDKPHQ GHU )UXFKWIROJH 4 DXI 6FKODJ 1 :2; GHU 9HUVXFKVZLUWVFKDIW
*UR�0(Q]HUVGRUI I�U GHQ =HLWUDXP 4<;9 ELV 4<<6

4<;9 4<<3
6RPPHU0
JHUVWH

581361
581361
581361
5913:1
3913;1
3413<1
3613<1
5713<1
541431
541431

583 NJ 1LWUDPRQFDO +5: (,
(JJH
$QEDX 6lPDVFKLQH 4;3 NJ2KD
(UQWH
*UXEEHU
733 NJ 3.0'�QJHU +48=63,
*UXEEHU
3IOXJ
(JJH
$QEDX 4;3 NJ
'ULOOVlPDVFKLQH

=XFNHUU�EH 591351
461361
471361
471361

351381
5;1381
5413:1
3:13;1
5613;1
3513<1
531431
561431
571431

6FKOHSSH
583 NJ 9ROOG�QJHU +53=;=;,
(JJH
$QEDX 5HLKH
(LQ]HONRUQVlPDVFKLQH
+DFNH
+DFNH
%HZlVVHUQ 63 PP
%HZlVVHUQ 63 PP
%HZlVVHUQ 63 PP
%HZlVVHUQ 63 PP
(UQWH
6FKHLEHQHJJH
3IOXJ

4<;: 4<<4
:LQWHU0
ZHL]HQ

391371
4413;1
4713;1
3513<1
4313<1
5<1431

583 NJ 1LWUDPRQFDO +5: (,
(UQWH
*UXEEHUQ
633 NJ 3.0'�QJHU +48=63,
*UXEEHUQ
3IOXJ

.DUWRIIHO 4<1361
5<1361
5<1361
361371
351381
491381
571391
3;13:1
3;13;1
481431
491431

833 NJ 3.0'�QJHU +47=63,
733 NJ 13.0'�QJHU +53=;=;,
(JJH
$QEDX +'lPPH,
$QKlXIHOQ
433 NJ 1LWUDPRQFDO +5: (,
%HZlVVHUQ 53 PP
%HZlVVHUQ 68 PP
(UQWH
*UXEEHU
$QEDX 483 NJ .UHLVHOHJJH

4<;; 4<<5
*U�QHUEVH

6SLQDW

391371
4;1371
4;1371
551391
561391
5313:1
5413:1
5413:1
5413:1
5813:1
3513;1
3;13<1
3;13<1
4413<1
5313<1
5513<1
5613<1
5713<1
381431
381431

6FKOHSSH
463 NJ 1LWUDPRQFDO +5: (,
$QEDX .UHLVHOHJJH 583 NJ
(UQWH
6FKHLEHQHJJH
3IOXJ
533 NJ 1LWUDPRQFDO +5:(,
(JJH
$QEDX 54 NJ2KD
%HZlVVHUQ 48 PP
%HZlVVHUQ 63 PP
533 NJ 1LWUDPRQFDO +5:(,
+DFNHQ
%HZlVVHUQ 63 PP
(UQWH
*UXEEHU
3IOXJ
6FKOHSSHQ
(JJH
$QEDX 498 NJ

:LQWHU0
ZHL]HQ

4<1351
5:1371
4;1381
5313:1
5613:1
3813;1
4713<1
451431

533 NJ 13.0'�QJHU +53=;=;,
533 NJ 13.0'�QJHU +53=;=;,
443 NJ 1LWUDPRQFDO +5: (,
(UQWH
6FKHLEHQHJJH
7LHIJUXEEHU
6FKHLEHQHJJH
3IOXJ

4<;< 4<<6
:LQWHU0
ZHL]HQ

351361
5513:1
3713;1
4813<1
4;1431
491441

443 NJ 1LWUDPRQFDO +5: (,
(UQWH
*UXEEHU
*UXEEHU
3IOXJ
633 NJ 3.0'�QJHU +48=63,

6RQQHQ0
EOXPH

561361
341371
541371
551371
341391
4:13<1
5613<1
481431
4;1431
481431

6FKOHSSH
633 NJ 13.0'�QJHU +53=;=;,
(JJH
$QEDX
%HZlVVHUQ 68 PP
(UQWH
6FKHLEHQHJJH
*UXEEHU
3IOXJ
$QEDX 498 NJ2KD :10:HL]HQ
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7DEHOOH 47= %HZLUWVFKDIWXQJVPD�QDKPHQ GHU )UXFKWIROJH 5 DXI 6FKODJ 5 425 GHU 9HUVXFKVZLUWVFKDIW
*UR�0(Q]HUVGRUI I�U GHQ =HLWUDXP 4<;9 ELV 4<<6

4<;9 4<<3
6RPPHU0
JHUVWH

591361
591361
5:1361
5413:1
5613:1
3613<1
3713<1
4913<1
5613<1
441431

583 NJ 1LWUDPRQFDO +5: (,
(JJH
$QEDX 6lPDVFKLQH 4:8 NJ2KD
(UQWH
*UXEEHU
733 NJ 3.0'�QJHU +48=63,
*UXEEHU
3IOXJ
(JJH
$QEDX 4:3 NJ 'ULOO0
VlPDVFKLQH

:LQWHU0JHUVWH 3:1351
3:1361
591361
5;1391
5<1391
3513:1
3913:1

3<13:1
4813:1
5;1431
5<1431

533 NJ 13.0'�QJHU +53=;=;,
6WULHJHOQ
633 NJ 13.0'�QJHU +53=;=;,
(UQWH
6FKHLEHQHJJH
3IOXJ
$QEDX =% .UHLVHOHJJH .
6lPDVFKLQH
%HZlVVHUQ 53 PP
%HZlVVHUQ 53 PP
6FKHLEHQHJJH
3IOXJ

4<;: 4<<4
:LQWHU0
ZHL]HQ

461371
461371
6313:1
5313;1
4313<1
481431

593 NJ 1LWUDPRQFDO +5: (,
453 NJ 1LWUDPRQFDO +5: (,
(UQWH
*UXEEHUQ
633 NJ 3.0'�QJHU +48=63,
3IOXJ

*U�QHUEVH

6SLQDW

581361
491371
3913:1
4;13:1
4<13:1
5413:1
5413:1
5413:1
5513:1
5613:1
3413;1
3<13;1
3<13;1
4313;1
5713;1
6313;1
6413;1
5813<1

6FKOHSSH
$QEDX .UHLVHOHJJH 483 NJ
%HZlVVHUQ 63 PP
(UQWH
6FKHLEHQHJJH
3IOXJ
583 NJ 1LWUDPRQFDO +5: (,
6FKOHSSH XQG :DO]H
$QEDX 5: NJ2KD
%HZlVVHUQ 53 PP
%HZlVVHUQ 53 PP
4:3 NJ 1LWUDPRQFDO +5: (,
+DFNHQ
%HZlVVHUQ 58 PP
%HZlVVHUQ 63 PP
(UQWH
*UXEEHU
6FKOHSSHQ

4<;; 4<<5
6RQQHQ0
EOXPH

451371
461371
461371
471371
4;1381
4;13<1
5313<1
381431
4;1431
441431
441431

6FKOHSSH
4:3 NJ 1LWUDPRQFDO +5: (,
(JJH
$QEDX
+DFNHQ
(UQWH
6FKHLEHQHJJH
683 NJ 13.0'�QJHU +<=48=48,
3IOXJ
(JJH
$QEDX 493 NJ2KD

:LQWHU0
ZHL]HQ

3<1361
541371
3;1381
5<1391
3413:1
5513:1
5713;1
3:13<1
3:13<1

6WULHJHOQ
483 NJ 13.0'�QJHU +53=;=;,
443 NJ 1LWUDPRQFDO +5: (,
(UQWH
7LHIJUXEEHU
6FKHLEHQHJJH
3IOXJ
(JJH
$QEDX 6/8 NJ

4<;< 4<<6
:LQWHU0
ZHL]HQ

561351
5;1361
471371
3813;1
3;13;1
3:13<1
4;13<1
4<13<1

493 NJ 1LWUDPRQFDO +5: (,
6WULHJHOQ
493 NJ 1LWUDPRQFDO +5: (,
(UQWH
*UXEEHU
3IOXJ
(JJH
$QEDX 4:3 NJ2KD

:LQWHUUDSV 3<1351
641361
3413:1
3:13:1
3613;1
3;13<1
481431
5:1431

633 NJ 13.0'�QJHU +53=;=;,
633 NJ 13.0'�QJHU +53=;=;,
(UQWH
6FKHLEHQHJJH
6FKHLEHQHJJH
6FKHLEHQHJJH
*UXEEHU X 1:DO]H
$QEDX 'ULOOVlPDVFKLQH
533 NJ 'LQNHO
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61515151418 %HZlVVHUXQJ
'LH EHZlVVHUWHQ .XOWXUHQ PLW GHUHQ %HZlVVHUXQJV]HLWHQ XQG %HUHJQXQJVPHQJHQ VLQG LQ 7DEHOOH 48
GDUJHVWHOOW=

7DEHOOH 48= %HZlVVHUWH .XOWXUDUWHQ LQ *UR�0(Q]HUVGRUI PLW %HUHJQXQJV]HLWSXQNW XQG 0PHQJH

)UXFKWIROJH 4 DXI 6FKODJ 1 :2; )UXFKWIROJH 5 DXI 6FKODJ 5 425
-DKU )UXFKWDUW 'DWXP %HZlVVHUXQJ

>PP@
-DKU )UXFKWDUW 'DWXP %HZlVVHUXQJ

>PP@
4<;; 6SLQDW 581:1

51;1
441<1

48
63
63

4<<3 :LQWHUJHUVWH
PLW =%

<1:1
481:1

53
53

4<<3 =XFNHUU�EH 541:1
:1;1
561;1
51<1

63
63
63
63

4<<4 *U�QHUEVH 91:1 63

4<<4 .DUWRIIHO 57191
;1:1

53
68

4<<4 6SLQDW 561:1
41;1
431;1
571;1

53
53
58
63

4<<6 6RQQHQEOXPH 4191 68

61515151419 9HUJOHLFK PLW 6LPXODWLRQVHUJHEQLVVHQ
8P HLQH (LQDUEHLWXQJVIDVH ]X JHZlKUOHLVWHQ/ ZXUGH GLH 6LPXODWLRQ LP -DKU 4<:; JHVWDUWHW/ ZREHL
GLHVHOEHQ )UXFKWIROJHQ PLW GHQ JOHLFKHQ .OLPDGDWHQ ]XU $QZHQGXQJ NDPHQ1 )�U GLH 0HVVVWHOOHQ LQ
*UR�0(Q]HUVGRUI VWHKHQ QXU (UWUDJVGDWHQ ]XU 9HUI�JXQJ1

*HUHFKQHWH XQG JHPHVVHQH (UWUlJH VLQG LQ 7DEHOOH 49 XQG 7DEHOOH 4: ]XVDPPHQJHIDVVW=

7DEHOOH 49= (UWUlJH YRQ )UXFKWIROJH 4 DXI 6FKODJ 1 :2;

-DKU )UXFKWIROJH 4 DXI
6FKODJ 1 :2;

(UWUDJ JHPHVVHQ
>W 762KD@

(UWUDJ JHUHFKQHW
>W 762KD@

4<;9 6RPPHUJHUVWH 6/< 7/4
4<;: :LQWHUZHL]HQ 7/; 8/8
4<;; *U�QHUEVH 2 6SLQDW 4/5 2 5/7 4/7 2 5/5
4<;< :LQWHUZHL]HQ 8/6 7/3
4<<3 =XFNHUU�EH 46/3 46/8
4<<4 .DUWRIIHO ;/; ;/6
4<<5 :LQWHUZHL]HQ 8/4 8/6
4<<6 6RQQHQEOXPH 5/9 5/6
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7DEHOOH 4:= (UWUlJH YRQ )UXFKWIROJH 5 DXI 6FKODJ 5 ò

-DKU )UXFKWIROJH 5 DXI
6FKODJ 5 425

(UWUDJ JHPHVVHQ
>W 762KD@

(UWUDJ JHUHFKQHW
>W 762KD@

4<;9 6RPPHUJHUVWH 7/6 7/5
4<;: :LQWHUZHL]HQ 7/9 8/9
4<;; 6RQQHQEOXPH 6/3 5/8
4<;< :LQWHUZHL]HQ 7/3 6/<
4<<3 :LQWHUJHUVWH PLW =% 9/3 8/8
4<<4 *U�QHUEVH 2 6SLQDW 4/5 2 5/3 4/7 2 4/<
4<<5 :LQWHUZHL]HQ 8/9 7/<
4<<6 :LQWHUUDSV 5/9 5/8

615151515 )HOGPHVVVWHOOHQ )XFKVHQELJO

$XI GHU 9HUVXFKVIOlFKH )XFKVHQELJO VLQG VHFKV )HOGPHVVVWHOOHQ HLQJHULFKWHW1 0HVVXQJHQ H[LVWLHUHQ
VHLW 4<<51 $OOH (UWUlJH VLQG YROOVWlQGLJ DXIJH]HLFKQHW/ EH]�JOLFK 1LWUDW VLQG LQ GHQ -DKUHQ 4<<: XQG
4<<; NHLQH 0HVVXQJHQ GXUFKJHI�KUW ZRUGHQ1

61515151514 %RGHQ
$XI GHQ 9HUVXFKVIOlFKHQ WUHWHQ 7VFKHUQRVHPH LQ YHUVFKLHGHQHQ $XVELOGXQJVIRUPHQ XQG
0lFKWLJNHLWHQ DXI1 ,P )ROJHQGHQ VLQG �EHUEOLFNVPl�LJ GLH YHUVFKLHGHQHQ %RGHQIRUPHQ ODXW
gVWHUUHLFKLVFKHU %RGHQNDUWLHUXQJ +g%./ 4<:9, EHVFKULHEHQ/ ZREHL YRU DOOHP GLH 0lFKWLJNHLW GHU
HLQ]HOQHQ +RUL]RQWH LP %HUHLFK GHU 0HVVVWHOOHQ YRQ GHU %HVFKUHLEXQJ GHU g%. DEZHLFKHQ1

%RGHQW\SHQ=

%RGHQIRUP 4776= VHLFKWJU�QGLJHU 7VFKHUQRVHP �EHU 6FKRWWHU> QXU LP %HUHLFK GHU 0HVVVWHOOH 5E
DQ]XWUHIIHQ/ ZREHL GHU 6FKRWWHUXQWHUJUXQG HUVW DE FD1 483 FP DXIWULWW1

%RGHQIRUP 4;76= 7VFKHUQRVHP DXV NDONKDOWLJHQ )HLQVHGLPHQWHQ> WULWW LP %HUHLFK GHU 0HVVVWHOOHQ 4
XQG 9 DXI PLW HLQHU 0lFKWLJNHLW YRQ 543 FP E]Z1 463 FP1

%RGHQIRUP 4<76= 7VFKHUQRVHP DXV NDONKDOWLJHQ )HLQVHGLPHQWHQ> WULWW LP %HUHLFK GHU 0HVVVWHOOHQ 6/ 7
XQG 8 DXI PLW HLQHU 0lFKWLJNHLW ]ZLVFKHQ 493 XQG 543 FP

%RGHQIRUP 5876= NDONKDOWLJH )HXFKWVFKZDU]HUGH> WULWW QXU LP %HUHLFK GHU 0HVVVWHOOH 8 DXI PLW HLQHU
0lFKWLJNHLW YRQ 49304;3 FP
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61515151515 .OLPD
7DEHOOH 4;= 0RQDWVPLWWHO GHU /XIWWHPSHUDWXU LP 8QWHUVXFKXQJV]HLWUDXP LQ �&

-lQ1 )HE1 0lU] $SU1 0DL -XQL -XOL $XJ1 6HSW1 2NW1 1RY1 'H] 0LWWHO

4<<5 4/: 6/8 8/< 43/4 47/< 4;/7 53/< 57/4 49/: ;/< 8/4 3/7 43/<
4<<6 3/; 05/4 7/7 43/9 4:/6 4;/7 4</6 4</; 48/< 43/; 4/5 4/< </<
4<<7 6/; 3/< ;/5 43/8 47/9 4;/9 55/; 54/: 4:/< ;/9 9/: 4/< 44/7
4<<8 03/: 7/: 7/3 43/6 47/6 49/< 55/4 4</3 46/: 44/8 5/4 03/: </;
4<<9 06/7 06/; 04/8 </8 48/8 4;/7 4:/: 4;/5 45/4 43/3 9/8 06/3 ;/3
4<<: 06/4 6/4 8/6 :/9 48/; 4;/6 4;/< 53/5 48/8 ;/6 8/5 5/7 </;
4<<; 4/8 8/3 8/5 44/; 48/5 4</7 53/9 53/: 48/5 44/7 5/6 04/7 43/9
4<<< 3/5 3/; :/7 44/8 48/8 4;/3 53/< 4</3 4;/4 44/3 6/9 3/: 43/8
5333 05/4 7/8 9/7 46/: 4:/3 4</8 4;/< 54/9 48/9 46/7 ;/5 4/: 44/8
0LWWHO 03/4 4/; 8/3 43/9 48/9 4;/7 53/5 53/8 48/9 43/7 7/8 3/7 43/6

7DEHOOH 4<= 0RQDWVVXPPHQ GHU 1LHGHUVFKOlJH LQ PP

-lQ1 )HE1 0lU] $SU1 0DL -XQL -XOL $XJ1 6HSW1 2NW1 1RY1 'H]1 ΣΣΣΣ

4<<5 48/3 47/7 ::/4 4</9 4;/< <:/6 6;/3 5/: 68/8 88/3 94/9 74/9 7:9/:
4<<6 58/4 44/6 54/8 53/6 48/7 7</< <;/< 9;/4 66/4 98/: 69/3 89/; 835/4
4<<7 58/9 </4 64/6 :3/5 7:/5 93/8 93/9 6</9 <7/7 8</< 77/5 6</4 8;4/:
4<<8 4:/7 67/; 86/6 98/: 6:/5 485/8 67/8 :3/6 468/< ;/5 84/: 74/; :36/6
4<<9 6:/7 58/; 47/3 <7/8 437/9 ;:/5 67/4 :4/3 99/6 69/6 53/5 49/3 835/;
4<<: 9/9 46/4 :5/5 58/8 9:/5 9;/9 559/5 46/6 4;/; 56/: :9/6 6:/5 97;/:
4<<; 56/4 5/7 57/7 53/< 79/5 88/6 <3/: 78/9 46:/5 <</3 5</; 57/3 8<;/9
4<<< 44/4 6;/3 58/7 93/4 94/< <9/9 :9/4 :3/4 88/5 55/5 8;/; 68/: 944/5
5333 5</9 5</4 :9/5 53/8 5:/; 4</4 98/9 ;:/4 :4/5 74/5 89/7 76/8 89:/6
0LWWHO 54/5 4</; 76/< 77/4 73/5 :9/6 ;3/8 85/3 :5/3 78/: 7;/6 6:/6 8;4/7
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61515151516 )UXFKWIROJHQ
7DEHOOH 53 HQWKlOW HLQH =XVDPPHQVWHOOXQJ GHU )UXFKWIROJHQ GHU 0HVVVWHOOHQ 4 ELV 9=

7DEHOOH 53= =XVDPPHQVWHOOXQJ GHU )UXFKWIROJHQ LQ )XFKVHQELJO +0HVVVWHOOH 4 ± 9,

)) 4 DXI 6FKODJ 067 4
4<<5 6RPPHUJHUVWH
4<<6 =XFNHUU�EH
4<<7 6RPPHUJHUVWH
4<<8:LQWHUZHL]HQ
4<<9 =XFNHUU�EH
4<<: 6RUJKXP
4<<; 6RPPHUJHUVWH/ %HJU�QXQJVYDULDQWH
4<<< .DUWRIIHO
5333:LQWHUZHL]HQ/ %HJU�QXQJ

)) 5 DXI 6FKODJ 067 5
4<<5:LQWHUZHL]HQ
4<<6 =XFNHUU�EH
4<<7 6RPPHUJHUVWH
4<<8:LQWHUZHL]HQ
4<<9 =XFNHUU�EH
4<<: 6RMD
4<<; 6RUJKXP/ %HJU�QXQJVYDULDQWH
4<<< .DURWWH
5333 6RPPHUJHUVWH %HJU�QXQJ

)) 6 DXI 6FKODJ 067 6
4<<5 6RPPHUJHUVWH
4<<6:LQWHUZHL]HQ
4<<7 6RUJKXP
4<<8 6RPPHUJHUVWH
4<<9:LQWHUZHL]HQ
4<<: =XFNHUU�EH
4<<; 6RUJKXP/ %HJU�QXQJVYDULDQWH
4<<< 6RPPHUJHUVWH
5333 =ZLHEHO

)) 7 DXI 6FKODJ 067 7
4<<5 .|UQHUHUEVH
4<<6:LQWHUZHL]HQ
4<<7 3IHUGHERKQH
4<<8 6RPPHUJHUVWH
4<<9 .|UQHUUDSV
4<<::LQWHUZHL]HQ
4<<; 6RPPHUJHUVWH/ %HJU�QXQJVYDULDQWH
4<<< =ZLHEHO/ %HJU�QXQJVYDULDQWH
5333 .DUWRIIHO

)) 8 DXI 6FKODJ 067 8
4<<5 6RMDERKQH
4<<6:LQWHUZHL]HQ .:* +DOV =ZIU1,
4<<7 =XFNHUU�EH
4<<8:LQWHUZHL]HQ
4<<9 6RPPHUJHUVWH . 5RWNOHH +80VDDW,
4<<: *U�QEUDFKH +5RWNOHH,
4<<;:LQWHUZHL]HQ/ %HJU�QXQJVYDULDQWH
4<<< =XFNHUU�EH
5333 .DURWWH

)) 9 DXI 6FKODJ 067 9
4<<5 =XFNHUU�EH
4<<6 'DXHUJU�QODQG
4<<7 'DXHUJU�QODQG
4<<8 'DXHUJU�QODQG
4<<9 'DXHUJU�QODQG
4<<: 6RUJKXP
4<<; 6RPPHUJHUVWH
4<<<:LQWHUZHL]HQ
5333 =XFNHUU�EH
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61515151517 %HZlVVHUXQJ
'LH )UXFKWDUWHQ =XFNHUU�EH/ .DUWRIIHO/ .DURWWH XQG =ZLHEHO ZXUGHQ EHZlVVHUW1
%HZlVVHUXQJV]HLWSXQNWH XQG %HUHJQXQJVPHQJHQ VLQG LQ 7DEHOOH 54 ]XVDPPHQJHIDVVW

7DEHOOH 54= %HZlVVHUWH .XOWXUDUWHQ LQ )XFKVHQELJO PLW =HLWSXQNW XQG %HUHJQXQJVPHQJH

)) 4 )) 5
-DKU )UXFKWDUW 'DWXP %HZlVVHUXQJ

>PP@
-DKU )UXFKWDUW 'DWXP %HZlVVHUXQJ

>PP@
4<<6 =XFNHUU�EH 49191

81:1
451:1

93
93
73

4<<6 =XFNHUU�EH 49191
81:1
451:1

88
88
63

4<<9 =XFNHUU�EH 4;1:1
51;1
<1;

6:
69
95

4<<9 =XFNHUU�EH 571:1
51;1

65
:3

4<<< .DUWRIIHO 44191
51:1

59
56

4<<< .DURWWH 51:1
431:1
4<1:1
5;1:1
71;1
4;1;1
431<1
451<1

45
45
53
57
5;
57
56
57

)) 6 )) 7
-DKU )UXFKWDUW 'DWXP %HZlVVHUXQJ

>PP@
-DKU )UXFKWDUW 'DWXP %HZlVVHUXQJ

>PP@
4<<: =XFNHUU�EH 541;1

581;1
41<1

68
68
68

4<<< =ZLHEHO 41:1
531:1
631:1

59
63
53

5333 =ZLHEHO 9181
49181
6191
46191
5;191
;1:1
551:1

84
74
87
;8
5;
6<
53

5333 .DUWRIIHO 48181
45191
5;191
561:1

66
59
47
48

)) 8 )) 9
-DKU )UXFKWDUW 'DWXP %HZlVVHUXQJ

>PP@
-DKU )UXFKWDUW 'DWXP %HZlVVHUXQJ

>PP@
4<<7 =XFNHUU�EH 5:191

441:1
<1;1
4:1;1
571;1
;1<1

43
45
53
48
6:
:3

4<<5 =XFNHUU�EH 531:1
631:1
431;1

58
58
58

4<<< =XFNHUU�EH 51;1 99
5333 .DURWWH ;191

<191
44191
46191
48191
4:191
53191
55191
61:1
471:1
591:1
481;1

43
4;
45
<
43
43
4:
4:
46
4;
5:
57

5333 =XFNHUU�EH 53191
591:1
4<1;1

79
86
7;
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61515151518 9HUJOHLFK PLW 6LPXODWLRQVHUJHEQLVVHQ
7DEHOOH 55= *HPHVVHQH XQG HUUHFKQHWH (UWUlJH GHU )HOGPHVVVWHOOHQ 4 0 9 LQ )XFKVHQELJO

-DKU )) 4 (UWUDJ
JHPHVVHQ
>W 762KD@

(UWUDJ
JHUHFKQHW
>W 762KD@

)) 5 (UWUDJ
JHPHVVHQ
>W 762KD@

(UWUDJ
JHUHFKQHW
>W 762KD@

4<<5 62*( :,:(
4<<6 =858 46/4 46/8 =858 43/8 47/<
4<<7 62*( 7/4 6/9 62*( 7/5 6/5
4<<8 :,:( 7/: 7/8 :,:( 6/9 7/9
4<<9 =858 46/8 48/5 =858 43/< 48/8
4<<: +,56 ;/7 :/6 62-$ 4/9 5/3
4<<; 62*(/ =% 5/: 4/< +,56/ =% :/5 7/5
4<<< .$57 </7 ;/3 .$52 :/5 :/<
5333 :,:(/ =% 7/8 6/< 62*(/ =% 4/: 5/6
-DKU )) 6 (UWUDJ

JHPHVVHQ
>W 762KD@

(UWUDJ
JHUHFKQHW
>W 762KD@

)) 7 (UWUDJ
JHPHVVHQ
>W 762KD@

(UWUDJ
JHUHFKQHW
>W 762KD@

4<<5 62*( .2(5
4<<6 :,:( 6/3 5/6 :,:( 6/: 5/6
4<<7 +,56 7/9 9/9 3)%2 4/8 4/8
4<<8 62*( 6/5 6/9 62*( 7/3 6/:
4<<9 :,:( -, 5/5 5/6 :,5$ -, 4/: 5/8
4<<: =858 45/: 47/8 :,:( 7/: 6/6
4<<; +,56/ =% 9/4 7/9 62*(/ =% 6/; 5/8
4<<< 62*( 7/8 7/4 =:,(/ =% 8/3 9/6
5333 =:,( 8/3 :/7 .$57 43/3 9/:
-DKU )) 8 (UWUDJ

JHPHVVHQ
>W 762KD@

(UWUDJ
JHUHFKQHW
>W 762KD@

)) 9 (UWUDJ
JHPHVVHQ
>W 762KD@

(UWUDJ
JHUHFKQHW
>W 762KD@

4<<5 62-$ =858
4<<6 :,:(/ =% 5/< 5/6 *5%5 0 0
4<<7 =858 49/3 47/8 *5%5 0 0
4<<8 :,:( 7/8 8/4 *5%5 0 0
4<<9 62*(/ =% 5/< 6/6 *5%5 0 0
4<<: *5%5 0 0 +,56 43/; 9/6
4<<; :,:(/ =% 7/3 5/7 62*( 5/< 4/<
4<<< =858 48/9 48/8 :,:( 8/6 8/5
5333 .$52 :/; ;/3 =858 46/3 48/7

-, (UWUlJH YRQ ))6 ) ))7 +:,:(/:,5$, LP -DKU 4<<9 GXUFK +DJHO EHHLQWUlFKWLJW



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 5:

0LWWHOZHUWH YRQ 6LFNHUZDVVHUPHQJHQ/ 6WLFNVWRIIDXVWUDJ XQG 1260.RQ]HQWUDWLRQ GHU 0HVVVWHOOHQ 4 ± 9
D2E LQ )XFKVHQELJO +7DEHOOH 56,=

7DEHOOH 56= 0LWWHOZHUWH YRQ 6LFNHUZDVVHU/ 6WLFNVWRIIDXVWUDJ XQG 1260.RQ]HQWUDWLRQ GHU 0HVVVWHOOHQ 4
ELV 9 D2E LQ )XFKVHQELJO

6LFNHUZDVVHU
>PP@

6WLFNVWRIIDXVWUDJ
>NJ 126012KD@

1260.RQ]HQWUDWLRQ
>PJ2O@

0HVVVWHOOH JHPHVVHQ JHUHFKQHW JHPHVVHQ JHUHFKQHW JHPHVVHQ JHUHFKQHW
4D24E 98 2 :; 6626; 7/8 2 45/4 8/529/9 63 2 9; :32::
5D25E 94 2 5: ;:2<7 ;/9 2 ;/7 7827: 95 2 46< 55<2555
6D26E 45< 2 434 6:25< 65 2 58 5524; 43< 2 43< 59625:8
7D27E 4< 2 5< 8927< 45 2 46 96293 5:; 2 4<: 7<;2875
8D28E ;:28: 7729< 4;244 5:279 <52;8 5:525<8
9D29E 99 2 :< 59259 8 2 9 46246 66 2 66 5552555

6151516 (LFKSDUDPHWHU

)ROJHQGH (3,&0(LQJDQJVSDUDPHWHU ZXUGHQ ]XU 9DOLGLHUXQJ GHV 0RGHOOV DQJHSDVVW=

• 3RWHQWLDO +HDW 8QLWV
• %LRPDVV0HQHUJ\ UDWLR +&25 663SSP,
• +DUYHVW LQGH[
• /RZHU OLPLW RI KDUYHVW LQGH[
• 2SWLPDO WHPSHUDWXUH IRU SODQW JURZWK
• 0LQLPXP WHPSHUDWXUH IRU SODQW JURZWK
• 0D[LPXP SRWHQWLDO OHDI DUHD LQGH[

6151517 6LPXODWLRQ GHU %HZlVVHUXQJ

$XIJUXQG GHU SUR]HQWXHOOHQ $XIWHLOXQJ GHU HLQ]HOQHQ )UXFKWDUWHQ DXI GLH )UXFKWIROJHQ MH QDFK LKUHU
$QEDXIOlFKH VWHKHQ %HZlVVHUXQJVGDWHQ I�U GLH YHUVFKLHGHQHQ -DKUH QLFKW ]XU 9HUI�JXQJ1 )�U HLQH
UHDOLVWLVFKH 6LPXODWLRQ PXVV GDKHU GLH %HZlVVHUXQJ I�U HLQ]HOQH .XOWXUHQ MH QDFK YRUKDQGHQHQ
:LWWHUXQJVYHUKlOWQLVVHQ VLPXOLHUW ZHUGHQ1 'LHV HUIROJW QDFK IHVWJHOHJWHQ .ULWHULHQ
+%HZlVVHUXQJV]HLWUDXP/ ]XYRU JHIDOOHQH 1LHGHUVFKODJVPHQJHQ/ $Q]DKO XQG 0HQJH GHU HLQ]HOQHQ
*DEHQ/ PLQLPDOHU =HLWUDXP ]ZLVFKHQ ]ZHL *DEHQ,1

'LH %HZlVVHUXQJ LVW ZHLWHUV YRQ GHU %RGHQDUW DEKlQJLJ1 %|GHQ PLW JHULQJHU SIODQ]HQQXW]EDUHU
:DVVHUNDSD]LWlW +? <3PP, ZHUGHQ |IWHU XQG PLW JHULQJHUHQ *DEHQ EHZlVVHUW DOV %|GHQ PLW HLQHU
QXW]EDUHQ :DVVHUNDSD]LWlW !<3PP1

)ROJHQGH .XOWXUHQ ZHUGHQ EHZlVVHUW=

'XUXPZHL]HQ/ .|UQHUPDLV/ .DUWRIIHO/ =XFNHUU�EH/ .DURWWH/ =ZLHEHO/ 6SLQDW/ *U�QHUEVH1

'LH %HZlVVHUXQJVSDUDPHWHU I�U %|GHQ PLW KRKHU XQG QLHGULJHU QXW]EDUHU :DVVHUNDSD]LWlW VLQG LQ
7DEHOOH 57 XQG 7DEHOOH 58 GDUJHVWHOOW=



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 5;

7DEHOOH 57= %HZlVVHUXQJVSDUDPHWHU I�U %|GHQ PLW KRKHU QXW]EDUHU :DVVHUNDSD]LWlW

&523 %(*,1 (1' $5,''$<6 0,135(& ,55,*$7,21 ,55,*0$;
>G@ >PP@ >PP@ >PP@

'858 481 0DL 41 -XQ 48 48 63 63
.20$ 41 -XO 531 $XJ 48 48 78 468
.$57 481 0DL 481 -XO 48 48 78 4;3
=858 41 -XO 481 6HS 48 48 63 483
.$52 481 -XQ 41 2NW 48 48 63 573
=:,( 481 -XQ 41 6HS 48 48 63 483
63,1 561 -XO 41 2NW 48 63 63 483
*5(5 481 0DL 481 -XQ 48 48 53 73

7DEHOOH 58= %HZlVVHUXQJVSDUDPHWHU I�U %|GHQ PLW JHULQJHU QXW]EDUHU :DVVHUNDSD]LWlW

&523 %(*,1 (1' $5,''$<6 0,135(& ,55,*$7,21 ,55,*0$;
>G@ >PP@ >PP@ >PP@

'858 431 0DL 431 -XQ 43 43 63 93
.20$ 531 -XQ 531 $XJ 43 43 68 4:8
.$57 41 0DL 431 -XO 43 43 63 543
=858 431 -XQ 431 6HS 43 43 58 533
.$52 431 -XQ 41 2NW 43 43 63 633
=:,( 531 0DL 41 6HS 43 43 58 583
63,1 561 -XO 41 2NW 43 58 63 543
*5(5 431 0DL 531 -XQ 43 43 48 78

+9HU]HLFKQLV GHU $EN�U]XQJHQ ]X GHQ )UXFKWDUWHQ= 6LHKH $QJDQJ$,

/HJHQGH=

&523111 .XU]EH]HLFKQXQJ I�U GLH .XOWXUDUW

%(*,1/ (1'111 (UVWHU XQG OHW]WHU P|JOLFKHU 7HUPLQ I�U GLH %HZlVVHUXQJ

$5,''$<6111 $Q]DKO GHU 7DJH/ LQ GHQHQ GHU 1LHGHUVFKODJ HLQHQ *UHQ]ZHUW YRQ 0,135(&
XQWHUVFKUHLWHQ PXVV/ GDPLW EHZlVVHUW ZLUG1

0,135(&111 1LHGHUVFKODJVJUHQ]ZHUW I�U GLH %HZlVVHUXQJ LQQHUKDOE HLQHV =HLWUDXPHV YRQ
$5,''$<61

,55,*$7,21111 %HZlVVHUXQJVPHQJH SUR *DEH

,55,*0$;111 PD[LPDOH MlKUOLFKH %HZlVVHUXQJVPHQJH I�U HLQH .XOWXUDUW

'LH %HZlVVHUXQJ NDQQ DXI *UXQGODJH GHU REHQ GDUJHVWHOOWHQ 3DUDPHWHU DQKDQG GHU :HWWHUGDWHQ I�U
GLH HLQ]HOQHQ .OLPDVWDWLRQHQ PLWKLOIH HLQHV 6NULSWV LQQHUKDOE GHU %HQXW]HUREHUIOlFKH LP $UF9LHZ ±
*,6 VLPXOLHUW ZHUGHQ1 (V HUJHEHQ VLFK I�U MHGH .OLPDVWDWLRQ GLH %HZlVVHUXQJV]HLWSXQNWH I�U MHGH
)UXFKWDUW XQG GLH EHLGHQ %RGHQW\SHQ1

%HL GHU 9DOLGLHUXQJ YRQ (3,& ZXUGHQ GLH WDWVlFKOLFKHQ %HZlVVHUXQJVPHQJHQ YHUZHQGHW1 :LUG GLH
6LPXODWLRQ I�U GDV JDQ]H *HELHW GXUFKJHI�KUW/ VWHKHQ GLHVH 'DWHQ QLFKW ]XU 9HUI�JXQJ XQG ZHUGHQ
GDKHU ZLH REHQ EHVFKULHEHQ DQKDQG GHU .OLPDGDWHQ JHQHULHUW1



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 5<

(LQ 9HUJOHLFK ]ZLVFKHQ WDWVlFKOLFKHU XQG VLPXOLHUWHU %HZlVVHUXQJ I�U GLH 6FKOlJH 1 :2; XQG 5 425 LVW
LQ 7DEHOOH 59 GDUJHVWHOOW

7DEHOOH 59= 9HUJOHLFK ]ZLVFKHQ WDWVlFKOLFKHU XQG VLPXOLHUWHU %HZlVVHUXQJ I�U GLH 6FKOlJH 1 :2; XQG
5 425 +$QJDEHQ LQ >PP@,

6FKODJ
'DWXP )UXFKWDUW VLPXOLHUW WDWVlFKOLFK 'DWXP )UXFKWDUW VLPXOLHUW WDWVlFKOLFK
4<;9 62*( 3 3 4<;9 62*( 3 3
4<;: :,:( 3 3 4<;: :,:( 3 3
4<;; *5(5 73 3 4<;; 62%/ 3 3
4<;; 63,1 93 :8 4<;< :,:( 3 3
4<;< :,:( 3 3 4<<3 :,*( 3 73
4<<3 =858 453 453 4<<4 *5(5 3 63
4<<4 .$57 78 88 4<<4 63,1 93 <8
4<<5 :,:( 3 3 4<<5 :,:( 3 3
4<<6 62%/ 3 68 4<<6 :,5$ 3 3

1 :2; 5 425

61516 *,6

$XIJUXQG GHV YLHOIDFK UlXPOLFKHQ %H]XJHV GHU 'DWHQ ZXUGH DXI HLQ JHRJUDILVFKHV
,QIRUPDWLRQVV\VWHP ]XU�FNJHJULIIHQ/ ZHOFKHV GLH 2UJDQLVDWLRQ/ 0DQLSXODWLRQ/ $QDO\VH XQG 'DUVWHOOXQJ
GHU UlXPOLFKHQ ,QIRUPDWLRQ JHZlKUOHLVWHW1 :HLWHUV GLHQW GDV *,6 DOV 3ODWWIRUP/ DXI GHU DOOH
QRWZHQGLJHQ 6FKULWWH HLQHU 6LPXODWLRQ +$XIEDX GHU 'DWHQEDQN/ =XJULII DXI 'DWHQEDVLV/
6]HQDULRPDQDJHPHQW/ %HUHFKQXQJ GHU %RGHQSDUDPHWHU/ 9HUNQ�SIXQJ GHU UlXPOLFKHQ ,QIRUPDWLRQ/
$XIEHUHLWXQJ GHU (3,&0(LQJDEHGDWHLHQ/ 6WDUW GHU 6LPXODWLRQ XQG 9LVXDOLVLHUXQJ VRZLH $QDO\VH
YHUVFKLHGHQHU (UJHEQLVGDWHQ, GXUFKJHI�KUW ZHUGHQ N|QQHQ= +DXSWDXJHQPHUN JDOW GDKHU GHU
(QWZLFNOXQJ GHU %HQXW]HUREHUIOlFKH Ä(3,&,17³ LQQHUKDOE GHV 'HVNWRS0*,6 $UF9LHZ�/ �EHU ZHOFKH
*UXQGODJHQGDWHQ XQG 6LPXODWLRQVPRGHOOH PLWHLQDQGHU YHUNQ�SIW ZXUGHQ1

616 %HVFKUHLEXQJ GHU %HQXW]HUREHUIOlFKH

61614 $OOJHPHLQHV

'LH %HQXW]HUREHUIOlFKH Ä(3,&,17³ ]XU ,QWHJUDWLRQ YRQ (3,& ZXUGH LQ HLQHU 3URMHNWGDWHL YRQ $UF9LHZ
LPSOHPHQWLHUW1 'HU ',$/,2* '(6,*1(5 VRZLH GLH 3URJUDPPLHUVSUDFKH $9(18( ZXUGHQ YHUZHQGHW/
XP DOOH 5RXWLQHQ XQG %HUHFKQXQJHQ ]X LQWHJULHUHQ VRZLH ORJLVFK DXIJHEDXWH 'LDORJH ]X JHVWDOWHQ/ PLW
GHQHQ 6LPXODWLRQHQ HLQIDFK GXUFKJHI�KUW ZHUGHQ N|QQHQ1

*HQHUHOO EHVWHKW MHGHV $5&9,(:03URMHNWHV DXV PHKUHUHQ 2EHUIOlFKHQ/ GHQ VRJHQDQQWHQ
'RNXPHQWHQ/ ZHOFKH YHUVFKLHGHQH )XQNWLRQHQ LQQHKDEHQ1 -HGHP 'RNXPHQW LVW VHLQH HLJHQH 0HQ�0/
%XWWRQ0 XQG 7RROOHLVWH ]XJHRUGQHW/ �EHU ZHOFKH GLH VSH]LILVFKHQ :HUN]HXJH YHUZHQGHW ZHUGHQ
N|QQHQ1 hEHU GDV 3URMHNW0)HQVWHU VLQG DOOH DQGHUHQ 'RNXPHQWH ]XJlQJOLFK= 'DV 9LHZ0'RNXPHQW
GLHQW GHU $Q]HLJH YRQ .DUWHQ/ GDV 7DEOH0'RNXPHQW ]XU %HDUEHLWXQJ YRQ 7DEHOOHQ1 0LW 'LDORJHQ
N|QQHQ GLH )XQNWLRQHQ GHU HLQ]HOQHQ 'RNXPHQWH HUZHLWHUW ZHUGHQ1

'LH SURJUDPPLHUWHQ )XQNWLRQHQ EHILQGHQ VLFK DOV 0HQ�HLQWUlJH PLW GHP 1DPHQ Ä(3,&,17³ LQ GHQ
IROJHQGHQ 'RNXPHQWHQ= ,P 3URMHNW0'RNXPHQW +$EELOGXQJ 8= 0HQ� Ä(3,&,17³ LP 3URMHNW0)HQVWHU YRQ
$5&9,(:,/ LP 9LHZV0'RNXPHQW +$EELOGXQJ 9, XQG LP 7DEOHV0'RNXPHQW +$EELOGXQJ :,1



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 63

$EELOGXQJ 8= 0HQ� Ä(3,&,17³ LP 3URMHNW0)HQVWHU YRQ $5&9,(:

0LW GHP 0HQ�HLQWUDJ Ä(SLF 0HQX³ ZLUG GDV +DXSWPHQ� I�U GLH 6LPXODWLRQ PLW (3,& JH|IIQHW +VLHKH
DXFK $EVFKQLWW 6161615,1

'HU (LQWUDJ Ä&RPSDFWLRQ )DFWRUV³ |IIQHW GDV 0HQ� ]XU 'HILQLWLRQ GHU &RPSDFWLRQ)DFWRUV +$EVFKQLWW
6161514,1

0LW Ä2XWSXW³ NDQQ GHU 'LDORJ ]XU 9LVXDOLVLHUXQJ YRQ %HUHFKQXQJVHUJHEQLVVHQ GLUHNW JH|IIQHW ZHUGHQ/
IDOOV EHUHLWV HLQ 6]HQDULR LP 'LDORJ Ä(SLF 0HQX³ LQLWLDOLVLHUW ZXUGH1

Ä:ULWH ,UULJDWLRQ³ GLHQW GHU 6LPXODWLRQ YRQ %HZlVVHUXQJVJDEHQ/ GLH LQ $EKlQJLJNHLW GHU
:HWWHUVWDWLRQHQ XQG )UXFKWIROJHQ LQ YHUVFKLHGHQH 'DWHLHQ LQ GHU 'DWHQEDVLV DEJHOHJW ZHUGHQ XQG
VSlWHU I�U GLH 6LPXODWLRQ PLW (3,& YHUZHQGHW ZHUGHQ N|QQHQ1

$EELOGXQJ 9= 0HQ� Ä(3,&,17 LP 9LHZV0)HQVWHU YRQ $5&9,(:

(LQH JHQDXH %HVFKUHLEXQJ GLHVHU )XQNWLRQHQ HQWKlOW $EVFKQLWW 61615151



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 64

$EELOGXQJ := 0HQ� Ä(3,&,17 LP 7DEOHV0)HQVWHU YRQ $5&9,(:

0LW GHP 0HQ�HLQWUDJ Ä$GG DUHD WR 3RO\JRQ0)7DE³ NDQQ I�U GLH JHUDGH DNWLYHQ 7DEHOOH HLQ )HOG Ä$UHD³
]XJHI�JW ZHUGHQ/ GDV I�U MHGHV 3RO\JRQ GLH HQWVSUHFKHQGH )OlFKH LQ Pð HQWKlOW1

'HU (LQWUDJ Ä:HLJKWHG $YHUDJH³ GLHQW GHU %HUHFKQXQJ YRQ JHZLFKWHWHQ 0LWWHOZHUWHQ YRQ GHQ LQ GHU
7DEHOOH VHOHNWLHUWHQ =HLOHQ1 ,VW NHLQH =HLOH VHOHNWLHUW/ ZHUGHQ DOOH =HLOHQ I�U GLH %HUHFKQXQJ
KHUDQJH]RJHQ1 (V ZLUG DXFK MHQH =HLOH DQJH]HLJW/ GHUHQ :HUW GHP EHUHFKQHWHQ 0LWWHO DP QlFKVWHQ
OLHJW/ E]Z1 NDQQ HLQ 4XDQWLOHZHUW EHVWLPPW ZHUGHQ XQG GHU GLHVHP 4XDQWLOHQZHUW QlFKVW JHOHJHQH
:HUW DQJH]HLJW ZHUGHQ1

61615 ,QWHJUDWLRQ GHU )RUPHOQ YRQ %$80(5

=XU %HUHFKQXQJ YRQ ZHLWHUHQ %RGHQSDUDPHWHUQ ZXUGHQ GLH HPSLULVFKHQ )RUPHOQ YRQ %$80(5 �EHU
GLH 6FULSWVSUDFKH $9(18( LQ GLH $SSOLNDWLRQ YROOVWlQGLJ LQWHJULHUW1 $OV 'DWHQEDVLV ZLUG MHQH G%$6(0
7DEHOOH YHUZHQGHW/ LQ GHU GLH ,QIRUPDWLRQHQ GHU %RGHQNDUWH HQWKDOWHQ VLQG1 $XV GLHVHU 7DEHOOH ZHUGHQ
I�U MHGH %RGHQIRUP 6FKLFKWJUHQ]HQ/ 7H[WXU/ +XPXVJHKDOW XQG *URENRUQDQWHLO HQWQRPPHQ1

6161514 &RPSDFWLRQIDFWRU

=XU %HUHFKQXQJ GHU %RGHQSDUDPHWHU PLW GHQ )RUPHOQ YRQ %$80(5 P�VVHQ VRJHQDQQWH1
Ä&RPSDFWLRQIDFWRUV³ DQJHJHEHQ ZHUGHQ/ ZHOFKH HLQH XQWHUVFKLHGOLFKH 9HUGLFKWXQJ GHU HLQ]HOQHQ
%RGHQKRUL]RQWH EHU�FNVLFKWLJHQ1 6LH N|QQHQ GHQ MHZHLOV |UWOLFKHQ 9HUKlOWQLVVHQ DQJHSDVVW ZHUGHQ1

,P 3URMHNW N|QQHQ GLH &RPSDFWLRQIDFWRUV �EHU GHQ 'LDORJ Ä&RPSDFWLRQ )DFWRUV³ +$EELOGXQJ ;,
GHILQLHUW ZHUGHQ +3URMHNWIHQVWHU/ 0HQ� Ä(SLF,QW 2 &RPSDFWLRQ )DFWRUV³,1
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$EELOGXQJ ;= 'LDORJ Ä(GLW &RPSDFWLRQ )DFWRUV³

hEHU HLQ 6]HQDULRPDQDJHPHQW N|QQHQ YHUVFKLHGHQH 'DWHQVlW]H DQJHOHJW XQG JHO|VFKW ZHUGHQ1 =XU
%HUHFKQXQJ ZLUG LPPHU GHU LP 'LDORJ DNWXHOOH 'DWHQVDW] YHUZHQGHW1 ,P 3URJUDPP LVW EHUHLWV HLQ
6WDQGDUGGDWHQVDW] YRUGHILQLHUW/ GHU EHL gIIQHQ HLQHV QHXHQ 'DWHQVDW]HV LQ GLH 7H[WIHQVWHU GHV
'LDORJV JHVFKULHEHQ ZLUG1 9RU HLQHU HUVWPDOLJHQ 6LPXODWLRQ PLW (3,& ZLUG GLHVHU 'LDORJ ]XU
,QLWLDOLVLHUXQJ DXWRPDWLVFK JH|IIQHW1

(V VLQG LQVJHVDPW 7 YHUVFKLHGHQ )DNWRUHQ ]X GHILQLHUHQ/ GLH GHQ HLQ]HOQHQ %RGHQKRUL]RQWHQ
]XJHRUGQHW ZHUGHQ N|QQHQ1 'LH MHZHLOLJHQ 6FKLFKWJUHQ]HQ VLQG HEHQIDOOV �EHU GHQ 'LDORJ
HLQ]XJHEHQ1

6161515 $EIUDJHWRROV

)�U GLH SUDNWLVFKH $QZHQGXQJ GHU LQV 3URMHNW LQWHJULHUWHQ )RUPHOQ ZXUGHQ HEHQIDOOV PLW $9(18(
YHUVFKLHGHQH $EIUDJHWRROV HQWZLFNHOW/ GLH GLUHNW GLH (UJHEQLVVH HLQHU %HUHFKQXQJ PLW GHQ %$80(50
)RUPHOQ DEOHVEDU PDFKHQ XQG HLQH YLVXHOOH 'DUVWHOOXQJ GHU %RGHQSDUDPHWHU JHVWDWWHQ1

,P EHVFKULHEHQHQ 3URMHNW VLQG GLHVH 7RROV QHEHQ DQGHUHQ (LQWUlJHQ LP 9LHZV0'RNXPHQW LP 0HQ�
Ä(3,&,17³ DXIUXIEDU +$EELOGXQJ 9,1 'LH HUVWHQ 8 (LQWUlJH +Ä:ULWH WRW1 /D\HU111³/ Ä:ULWH GLII1 /D\HU111³,
EHQ|WLJHQ GLH ,QLWLDOLVLHUXQJ GHU 'DWHQEDVLV/ ZHOFKH GXUFK 6WDUW GHV +DXSWGLDORJV Ä(3,& 0HQX³
HUIROJW1

616151514 :ULWH WRW1 /D\HU0,QIR +DOO %RIRV,

'LHVHU 0HQ�HLQWUDJ GLHQW GHU %HUHFKQXQJ XQG DOOJHPHLQHQ 'DUVWHOOXQJ GHU 3DUDPHWHU DOOHU
YRUKDQGHQHU %RGHQIRUPHQ1 'HU %HJULII Ä:ULWH WRW1 /D\HU0,QIR111³ EH]LHKW VLFK DXI GLH JHZLFKWHWH
0LWWHOXQJ DOOHU LP EHWUDFKWHWHQ %RGHQSURILO YRUKDQGHQHQ :HUWH/ HV N|QQHQ DEHU GLH JHZ�QVFKWHQ
6FKLFKWWLHIHQ +2EHU0 XQG 8QWHUNDQWH, I�U GLH %HUHFKQXQJ DXVJHZlKOW ZHUGHQ1

hEHU HLQH 0HVVDJH0%R[ +0VJ%R[, LVW HLQH 6KDSH0'DWHL DXV]XZlKOHQ/ ZHOFKH 3RO\JRQH
YHUVFKLHGHQHU %RGHQIRUPHQ EHLQKDOWHW1 'DQQ ZHUGHQ DOOH %RGHQIRUPHQ/ GLH VLFK LQ GHUHQ
$WWULEXWWDEHOOH LQ GHU 6SDOWH Ä%RIR³ EHILQGHQ P�VVHQ/ DEJHIUDJW XQG GLH %RGHQSDUDPHWHU QDFK
%$80(5 EHUHFKQHW1 $OV 'DWHQEDVLV GLHQW GLH LQ GHU 'DWHQEDVLV IHVWJHOHJWHQ 'DWHL GHU
%RGHQLQIRUPDWLRQHQ1

1DFK $XVZDKO GHU 6KDSH0'DWHL VLQG GLH .RWHQ +6FKLFKWREHU0 XQG 6FKLFKWXQWHUNDQWH, GHV
JHZ�QVFKWHQ %RGHQDEVFKQLWWHV ]X GHILQLHUHQ +3 P111%RGHQREHUIOlFKH/ 5 P111PD[LPDOH %RGHQWLHIH I�U
GDV JHJHQVWlQGOLFKH 3URMHNW,1 )�U GLH 6WLFNVWRIIYHUODJHUXQJ LVW LQ GHU 5HJHO GHU GXUFKZXU]HOWH
+RUL]RQW/ DOVR HLQH %RGHQWLHIH ELV 4/5 P LQWHUHVVDQW1 )�U VSH]LHOOH 'DUVWHOOXQJHQ NDQQ DEHU ]1%1 DXFK
HLQH 6FKLFKWH YRQ 3/8 P ELV 3/; P XQWHUVXFKW ZHUGHQ1



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 66

0LWXQWHU EHVWHKW HLQH %RGHQIRUP DXV PHKUHUHQ %RGHQIRUPNRPSOH[HQ E]Z1 %RGHQIRUPNRPSRQHQWHQ1
'D GHQ )OlFKHQ LP 5DKPHQ GHU %RGHQNDUWLHUXQJ DEHU LPPHU QXU GLH HLQ]HOQHQ %RGHQIRUPHQ
]XJHRUGQHW ZXUGHQ/ P�VVHQ GLH 3DUDPHWHUZHUWH I�U GLH YLVXHOOH 'DUVWHOOXQJ QDFK GHP )OlFKHQDQWHLO
GHU %RGHQIRUPNRPSRQHQWHQ JHZLFKWHW JHPLWWHOW ZHUGHQ1 :HLWHUV ZHUGHQ GLH EHUHFKQHWHQ :HUWH I�U
GLH JHVDPWH EHWUDFKWHWH +RUL]RQWWLHIH JHPLWWHOW1 $OV (UJHEQLV HUJHEHQ VLFK GDKHU �EHU GLH GHILQLHUWH
%RGHQWLHIH XQG GLH %RGHQIRUPNRPSRQHQWHQ2 0NRPSOH[HQ JHPLWWHOWH :HUWH GHU 3DUDPHWHU1 (LQH
$XVQDKPH EHL GHU 0LWWHOZHUWELOGXQJ VWHOOW GLH YHUWLNDOH 'XUFKOlVVLJNHLW GDU/ KLHU LVW EH]�JOLFK :LFKWXQJ
�EHU GLH %RGHQWLHIH MHQH 6FKLFKWH DXVVFKODJJHEHQG/ GLH GLH JHULQJVWH 'XUFKOlVVLJNHLW DXIZHLVW1

$OOH 3DUDPHWHU ZHUGHQ LQ HLQHU QHXHQ G%$6(0'DWHL +7DEHOOH 5:, DEJHOHJW/ GHUHQ 1DPH NDQQ LQ HLQHP
ZHLWHUHQ 'LDORJ DQJHJHEHQ ZHUGHQ1

7DEHOOH 5:= 7DEHOOH PLW EHUHFKQHWHU %RGHQIRUPLQIRUPDWLRQ +JHPLWWHOWH :HUWH,

'LH ]XU %HUHFKQXQJ DXVJHZlKOWH 6KDSH0'DWHL HQWKlOW QHEHQ ODQGZLUWVFKDIWOLFKHQ )OlFKHQ DXFK
)OlFKHQ DXV :DOG/ 6LHGOXQJVJHELHW XQG *HZlVVHU1 'LHVH )OlFKHQ VLQG HEHQIDOOV NRGLHUW/ VLH HUKDOWHQ
LP )HOG Ä%RIR³ KLQWHU GHU 1XPPHU I�U GHQ .DUWLHUXQJVEHUHLFK GLH &RGHV 533 I�U *HZlVVHU/ 633 I�U
:DOG XQG 733 I�U 6LHGOXQJVJHELHWH1 'LHVH ]XVlW]OLFKHQ &RGHV ZHUGHQ LQ GHU QHXHQ 7DEHOOH
DXWRPDWLVFK JHQHULHUW/ GDPLW VSlWHU HLQH YROOVWlQGLJH 9HUNQ�SIXQJ PLW HLQHP 3RO\JRQWKHPD HUIROJHQ
NDQQ1

'XUFK GLH 9HUNQ�SIXQJ YRQ EHUHFKQHWHU 7DEHOOH XQG 3RO\JRQWKHPD ZLUG GLH 'DUVWHOOXQJ HLQHU .DUWH
PLW GHQ YHUVFKLHGHQHQ HUUHFKQHWHQ 3DUDPHWHUQ P|JOLFK1 $EELOGXQJ < ]HLJW HLQH .DUWH PLW GHU
HUUHFKQHWHQ QXW]EDUHQ )HOGNDSD]LWlW I�U GLH %RGHQIRUPHQ GHU *HPHLQGH $GHUNODD ELV LQ HLQH
+RUL]RQWWLHIH YRQ 4/5 P/ HLQJHWHLOW LQ 8 .ODVVHQ1



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 67

$EELOGXQJ <= .DUWH GHU QXW]EDUHQ )HOGNDSD]LWlW/ 8 .ODVVHQ/ *HPHLQGH $GHUNODD

616151515 :ULWH WRW1 /D\HU0,QIR +)HDWXUH ,QSXW,

'LHVHU (LQWUDJ GLHQW GHU $EIUDJH GHU 3DUDPHWHU EHVWLPPWHU %RGHQIRUPHQ1 'DEHL N|QQHQ DXI HLQHU
.DUWH ZLH ]1%1 LQ $EELOGXQJ < HLQ RGHU PHKUHUH %RGHQIRUPHQ DXVJHZlKOW ZHUGHQ1 'LH %HUHFKQXQJ LVW
JOHLFK ZLH LQ $EVFKQLWW 616151514/ GLH (UJHEQLVVH ZHUGHQ I�U MHGH %RGHQIRUP VWDQGDUGPl�LJ LQ GLH
'DWHL Ä%DXPHU7RW1GEI³ JHVFKULHEHQ1

616151516 :ULWH WRW1 /D\HU0,QIR +7H[W ,QSXW,

6R ZLH LQ 3XQNW 616151515 ZHUGHQ GLH 3DUDPHWHU I�U HLQH EHVWLPPWH/ LQ GLHVHP )DOO DOV 7H[W
HLQ]XJHEHQGH %RGHQIRUP +]1%1 Ä58336³, EHUHFKQHW XQG LQ GLH 'DWHL Ä%DXPHU7RW1GEI³ JHVFKULHEHQ1

616151517 :ULWH GLII1 /D\HU0,QIR +)HDWXUH ,QSXW,

0LW GLHVHP 0HQ�HLQWUDJ ZHUGHQ GLH 3DUDPHWHU GHU HLQ]HOQHQ 6FKLFKWHQ +ÄGLII1 /D\HU0,QIR³, GHU �EHU
HLQH .DUWH DQJHZlKOWHQ %RGHQIRUPHQ EHUHFKQHW XQG LQ GLH 'DWHL Ä%DXPHU'LII1GEI³ DEJHOHJW1 'LH
HLQ]HOQHQ +RUL]RQWH XQG %RGHQIRUPNRPSRQHQWHQ 2 0NRPSOH[H ZHUGHQ QLFKW JHPLWWHOW/ VRQGHUQ HLQ]HOQ
EHUHFKQHW XQG DXVJHJHEHQ1 $XV GLHVHP *UXQG ZLUG GHU &RGLHUXQJ GHU %RGHQIRUP HLQH 6WHOOH I�U GLH
%RGHQIRUPNRPSRQHQWH +3111 NHLQH .RPSRQHQWHQ YRUKDQGHQ/ 4111.RPSRQHQWH 4/111, VRZLH HLQH 6WHOOH
I�U GLH HLQ]HOQH %RGHQVFKLFKWH KLQWHQ DQJHKlQJW +7DEHOOH 5;,1 (V N|QQHQ DXFK EHVWLPPWH
+RUL]RQWWLHIHQ VHOHNWLY XQWHUVXFKW ZHUGHQ1
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7DEHOOH 5;= 7DEHOOH Ä%DXPHU'LII1GEI³ PLW HUUHFKQHWHQ 3DUDPHWHUQ I�U MHGH HLQ]HOQH %RGHQVFKLFKWH

616151518 :ULWH GLII1 /D\HU0,QIR +7H[W ,QSXW,

'LH %RGHQIRUPQXPPHU ZLUG DOV 7H[W +Ä5:383³, HLQJHJHEHQ1 'LH ZHLWHUH 9RUJDQJVZHLVH LVW JOHLFK ZLH
LQ 3XQNW 6161515171

616151519 -RLQ %DXPHU03DUDPHWHUV WR %RIR

0LW GLHVHP 7RRO NDQQ HLQH EHVWHKHQGH 6KDSH0'DWHL/ GLH HLQ 3RO\JRQWKHPD GHU %RGHQIRUPHQ
EHLQKDOWHW/ PLW HLQHU GHU HUUHFKQHWHQ 7DEHOOHQ +]1%1 Ä%RIR/LQN1GEI³, ÄYHUOLQNW³ ZHUGHQ1 'HU 9RUJDQJ
ZLUG LQ $5&9,(: DOV Ä7DEOH-RLQ³ EH]HLFKQHW1 'DEHL ZLUG LQ EHLGHQ 'DWHLHQ QDFK GHU 6SDOWH PLW GHP
1DPHQ Ä%RIR³ JHVXFKW XQG �EHU GLHVH EHLGHQ 6SDOWHQ GLH 7DEHOOHQ YHUNQ�SIW1 'LH 6SDOWH Ä%RIR³ LQ GHU
7DEHOOH Ä%RIR/LQN1GEI³ LVW HLQ 3ULPlUVFKO�VVHO1

'DV (UJHEQLV LVW HLQH (UZHLWHUXQJ GHU $WWULEXWWDEHOOH GHV 3RO\JRQWKHPDV PLW GHU EHUHFKQHWHQ 7DEHOOH1
6R N|QQHQ GLH HLQ]HOQHQ HUUHFKQHWHQ 3DUDPHWHU DOV .DUWH GDUJHVWHOOW ZHUGHQ1

61615151: -RLQ %DXPHU03DUDPHWHUV WR %RIR/ FODVVLI\ Q)N

'LHVHU (LQWUDJ LVW GLH (UZHLWHUXQJ YRQ 3XQNW 616151519= 1DFK +HUVWHOOHQ GHV -RLQV ZLUG GLH QXW]EDUH
)HOGNDSD]LWlW +Q)N, MH QDFK :DKO LQ >(@ RGHU LQ >PP@ EH]RJHQ DXI GLH XQWHUVXFKWH %RGHQWLHIH LQ HLQHU
.DUWH DQJH]HLJW/ GLH (LQWHLOXQJ HUIROJW LQ 8 .ODVVHQ +$EELOGXQJ <,1 'DV DNWXHOOH 7KHPD ZLUG GDEHL PLW
HLQHU $WWULEXWWDEHOOH YHUNQ�SIW/ XPEHQDQQW XQG GLH HQWVSUHFKHQGH /HJHQGH ]XU .ODVVLILNDWLRQ
GDUJHVWHOOW1

$QPHUNXQJ= )�U GLH TXDOLWDWLYH %HXUWHLOXQJ GHU HLQ]HOQHQ %RGHQIRUPHQ ZDU GLH 'DUVWHOOXQJ GHU
QXW]EDUHQ :DVVHUNDSD]LWlW YRQ EHVRQGHUHP ,QWHUHVVH/ ZHVKDOE I�U GLHVHQ 3DUDPHWHU HLJHQV HLQH
NODVVLIL]LHUWH /HJHQGH YRUEHUHLWHW ZXUGH1 (V N|QQHQ YRP $QZHQGHU HLJHQH /HJHQGHQ I�U MHGHQ
3DUDPHWHU NRQVWUXLHUW RGHU MHQH LP 2UGQHU Ä?(3,&,17?'DWD?/HJHQGV³ YHUZHQGHW ZHUGHQ1

61615151; 5HWXUQ $UHD

Ä5HWXUQ $UHD³ OLHIHUW GLH *HVDPWIOlFKH DOOHU PLW GHP 7RRO Ä6HOHFW )HDWXUH³ DXI GHU .DUWH VHOHNWLHUWHQ
3RO\JRQH1
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61615151< 6KRZ 3URILOH 3RLQWV

-HGHU HLQ]HOQHQ %RGHQIRUP LP 8QWHUVXFKXQJVJHELHW LVW HLQH 3URILOVWHOOH ]XJHRUGQHW1 'DPLW GLH
gUWOLFKNHLW GLHVHU 3URILOVWHOOHQ OHLFKW DXIILQGEDU LVW/ ZXUGH GLHVHV 7RRO HQWZLFNHOW/ ZHOFKHV ]X GHQ
VHOHNWLHUWHQ %RGHQIRUPHQ GLH 3XQNWH GHU 3URILOVWHOOHQ GDUVWHOOW XQG GLHVH QXPHULHUW1 (V ZLUG HLQ
.DUWHQDXVVFKQLWW GDUJHVWHOOW/ ZHOFKHU VRZRKO GLH VHOHNWLHUWH %RGHQIRUP DOV DXFK GHUHQ 3URILOVWHOOH
HQWKlOW +$EELOGXQJ 43,1

6161515143 6KRZ 3URILOH

0LW Ä6KRZ 3URILOH³ ZLUG/ IDOOV YRUKDQGHQ/ GHU %RGHQIRUPTXHUVFKQLWW GHU VHOHNWLHUWHQ %RGHQIRUP DOV %LOG
GDUJHVWHOOW +$EELOGXQJ 43,1

$EELOGXQJ 43= 6HOHNWLHUWH %RGHQIRUP 66 GHV .% *UR�0(Q]HUVGRUI/ PLW 3URILOVWHOOH XQG JUDILVFKHQ
'DUVWHOOXQJ GHV %RGHQKRUL]RQWHV

6161515144 6KRZ %DXPHU 9DOXHV

,VW DXI GHU .DUWH HLQH %RGHQIRUP VHOHNWLHUW/ N|QQHQ PLW GLHVHP 7RRO VHKU VFKQHOO DOOH YRUKDQGHQHQ
%RGHQLQIRUPDWLRQHQ GLHVHU %RGHQIRUP LQ HLQHU /LVWH DQJH]HLJW ZHUGHQ +$EELOGXQJ 44,1 'LH
,QIRUPDWLRQHQ �EHU GLH ]X XQWHUVXFKHQGH +RUL]RQWWLHIH ZHUGHQ DXV GHP 'LDORJ Ä(3,& 0HQX³
�EHUQRPPHQ1 'LH ]X YHUNQ�SIHQGH 7DEHOOH ZLUG LP 2UGQHU Ä(3,&,17?'DWD?6RLO³ JHVXFKW XQG PXVV
GHQ 1DPHQ Ä%RIROLQN³ . %RGHQWLHIH >FP@ . Ä1GEI³ KDEHQ1 'LHVH 'DWHLHQ ZHUGHQ PLW GHP 7RRO DXV
616151514 Ä:ULWH WRW1 /D\HU0,QIR +DOO %RIRV,³ HUVWHOOW1
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$EELOGXQJ 44= 9HUI�JEDUH %RGHQLQIRUPDWLRQHQ GHU %RGHQIRUP :366

6161515145 6KRZ 8QLWV

0LW Ä6KRZ 8QLWV³ ZLUG HLQ 7H[WIHQVWHU JH|IIQHW/ LQ GHP GLH (LQKHLWHQ DOOHU YHUZHQGHWHQ 3DUDPHWHU
DQJH]HLJW ZHUGHQ1

6161516 9HUNQ�SIXQJ GHU )RUPHOQ YRQ %$80(5 PLW (3,&

(LQLJH GHU 3URJUDPPH/ PLW GHQHQ GLH $EIUDJHWRROV DXV $EVFKQLWW 6161515 HQWZLFNHOW ZXUGHQ/ ZHUGHQ
QXQ DXFK I�U GDV 6LPXODWLRQVSURJUDPP (3,& KHUDQJH]RJHQ1 'DEHL ZHVHQWOLFK LVW GLH DXWRPDWLVFKH
(UVWHOOXQJ GHU %RGHQGDWHLHQ DOV (LQJDEHGDWHLHQ I�U GLH (3,&06LPXODWLRQ= 6lPWOLFKH 3DUDPHWHU
ZHUGHQ HQWZHGHU GLUHNW DXV GHU 5RKGDWHQEDQN JHOHVHQ RGHU PLW GHQ )RUPHOQ YRQ %$80(5
EHUHFKQHW1 %HL 9RUKDQGHQVHLQ PHKUHUHU %RGHQIRUPNRPSRQHQWHQ ZLUG GDV %RGHQSURILO LQ GLH
XQWHUVFKLHGOLFKHQ +RUL]RQWH DXIJHVSOLWWHUW XQG GDQQ I�U MHGH 6FKLFKWH HLQ QDFK GHP )OlFKHQDQWHLO
JHZLFKWHWHU 0LWWHOZHUW JHUHFKQHW XQG LQ GLH %RGHQGDWHL JHVFKULHEHQ1

(V EHVWHKW DXFK GLH 0|JOLFKNHLW/ MHQH 'DWHLHQ ]X YHUZHQGHQ/ GLH EHUHLWV I�U HLQH 6LPXODWLRQ PLW (3,&
YRUEHUHLWHW ZXUGHQ1 ,Q GLHVHP )DOO ZHUGHQ NHLQH %HUHFKQXQJHQ EH]�JOLFK %RGHQSDUDPHWHU
GXUFKJHI�KUW1

61616 ,QWHJUDWLRQ YRQ (3,&

'DV 6LPXODWLRQVSURJUDPP (3,& ZXUGH PLW GHP *,6 HQJ JHNRSSHOW1 'DV EHGHXWHW/ GDVV GHU
3URJUDPPNRGH YRQ (3,& XQYHUlQGHUW EHODVVHQ ZXUGH XQG GDV 3URJUDPP ZHLWHUV XQWHU '26
DEJHDUEHLWHW ZLUG/ MHGRFK DOOH QRWZHQGLJHQ ,QSXW0'DWHLHQ YRP *,6 DXWRPDWLVFK EHUHLWJHVWHOOW ZHUGHQ
XQG GDV 3URJUDPP DXV GHP *,6 KHUDXV JHVWDUWHW ZHUGHQ NDQQ1 (LQH VFKHPDWLVFKH hEHUVLFKW �EHU
GLH .RSSOXQJ YRQ *,6 XQG (3,& JLEW $EELOGXQJ 451
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$EELOGXQJ 45= )OXVVGLDJUDPP ]XU 6LPXODWLRQ GHV 6WLFNVWRIIDXVWUDJHV PLW (3,&
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6161614 9HU]HLFKQLVVWUXNWXU

'LH $SSOLNDWLRQ Ä(3,&,17³ LVW VR DXIJHEDXW/ GDVV VLFK DOOH QRWZHQGLJHQ ,QIRUPDWLRQHQ XQG 3URJUDPPH
LQ 2UGQHUQ XQWHUKDOE GHU 3URMHNWGDWHL EHILQGHQ1 'LH GDEHL HQWVWDQGHQH 9HU]HLFKQLVVWUXNWXU ZLUG EHL
HUVWPDOLJHP 6WDUW GHV 3URJUDPPV DXWRPDWLVFK DXIJHEDXW XQG NDQQ GDQQ ZHQQ QRWZHQGLJ DOV *DQ]HV
DXI DQGHUH 3&V RGHU 'LVNHWWHQ NRSLHUW ZHUGHQ1

:LUG GDV 3URJUDPP Ä(SLFLQW1DSU³ ]XP HUVWHQ PDO JHVWDUWHW/ ZLUG EHJLQQHQG PLW GHP 2UGQHU Ä(SLF,QW³/
ZHOFKHU VLFK DXI GHU JOHLFKHQ (EHQH ZLH Ä(SLFLQW1DSU³ EHILQGHW/ HLQH 9HU]HLFKQLVVWUXNWXU DXI GHU
)HVWSODWWH DQJHOHJW +$EELOGXQJ 46,1

$EELOGXQJ 46= 9HU]HLFKQLVVWUXNWXU YRQ Ä(SLF,QW1DSU³

616161414 2UGQHU Ä'DWD³

'HU 2UGQHU Ä'DWD³ VROO DOOH *UXQGODJHGDWHQ HQWKDOWHQ/ GLH I�U HLQH 6LPXODWLRQ HUIRUGHUOLFK VLQG1

$EELOGXQJ 47= 2UGQHU Ä'DWD³

,P 2UGQHU Ä&URS³ ZHUGHQ VLQG DOOH ,QIRUPDWLRQHQ EH]�JOLFK )UXFKWIROJHQ HQWKDOWHQ= %HDUEHLWXQJVGDWHQ
HLQ]HOQHU )UXFKWDUWHQ/ ]XVDPPHQJHVWHOOWH )UXFKWIROJHQ +Ä-1RSV³,/111

'HU 2UGQHU Ä(SLF³ HQWKlOW IHUWLJH (SLF0(LQJDEHGDWHLHQ/ ZHOFKH I�U DOOH 6LPXODWLRQHQ YHUZHQGHW ZHUGHQ
N|QQHQ1 'LHVH 'DWHLHQ ZHUGHQ YRP *,6 QLFKW DXWRPDWLVFK JHQHULHUW/ HLQH bQGHUXQJ GLHVHU 'DWHQ LVW
QXU LP 5DKPHQ HLQHU 0RGHOONDOLEULHUXQJ QRWZHQGLJ1 (V VLQG GLHV IROJHQGH 'DWHLHQ=

• &523 +'DWHLHQGXQJ Ä-1FUS³,= 3IODQ]HQ ± 3DUDPHWHUGDWHL1 ,Q GLHVHU 'DWHL VLQG GLH YHUZHQGHWHQ
3IODQ]HQ �EHU YHUVFKLHGHQH 3DUDPHWHU FKDUDNWHULVLHUW1 'LH 5HFKHQHLQKHLW YRQ (3,& JUHLIW �EHU GLH
3IODQ]HQQXPPHU LQ GHU %HDUEHLWXQJVGDWHL DXI GLHVH 'DWHQ ]X1

• 7,//$*( +'DWHLHQGXQJ Ä-1WLO³,= %HDUEHLWXQJV ± 3DUDPHWHUGDWHL1 ,Q GLHVHU 'DWHL VLQG GLH
YHUZHQGHWH %HDUEHLWXQJVDUWHQ �EHU YHUVFKLHGHQH 3DUDPHWHU FKDUDNWHULVLHUW1 'LH 5HFKHQHLQKHLW
YRQ (3,& JUHLIW �EHU GLH %HDUEHLWXQJVQXPPHU LQ GHU %HDUEHLWXQJVGDWHL DXI GLHVH 'DWHQ ]X1

• 3(67,&,'( +'DWHLHQGXQJ Ä-1SHV³,= 3HVWL]LG ± 3DUDPHWHUGDWHL1

• )(57,/,=(5 +'DWHLHQGXQJ Ä-1IHU³,= '�QJH ± 3DUDPHWHUGDWHL1
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• 0,6&(//$1(286 +'DWHLHQGXQJ Ä-1SDU³,= 0LVFHOODQHRXV ± 3DUDPHWHUGDWHL1 'LHVH 'DWHL HQWKlOW
H[SHULPHQWHOO HUPLWWHOWH XQG JHWHVWHWH 3DUDPHWHU/ GLH YRP $QZHQGHU QLFKW JHlQGHUW ZHUGHQ
VROOWHQ1

• 08/7, 0 581 +'DWHLHQGXQJ Ä-1POU³,= 0XOWL 5XQ ± 3DUDPHWHUGDWHL1

• 35,17 +'DWHLHQGXQJ Ä-1SUW³,= $XVJDEH ± 3DUDPHWHUGDWHL1 ,Q GLHVHU 'DWHL NDQQ IHVWJHOHJW ZHUGHQ/
ZHOFKH $XVJDEHSDUDPHWHU LQ ZHOFKHU 5HLKHQIROJH XQG LQ ZHOFKHU $UW GHU YHUVFKLHGHQHQ
$XVJDEHGDWHLHQ ]X ILQGHQ VLQG1

'HU 2UGQHU Ä,UULJDWLRQ³ HQWKlOW GLH 'DWHLHQ Ä,UULJULFK1GEI³ XQG Ä,UULJSRRU1GEI³/ LQ ZHOFKHQ GLH
,QIRUPDWLRQHQ I�U GLH 6LPXODWLRQ GHU %HZlVVHUXQJ ]XVDPPHQJHVWHOOW VLQG1 6LPXOLHUWH
%HZlVVHUXQJV]HLWSXQNWH XQG ±PHQJHQ I�U MHGH :HWWHUVWDWLRQ EHILQGHQ VLFK HEHQIDOOV LQ GLHVHP
2UGQHU1

/HJHQGHQ/ ZHOFKH I�U EHVWLPPWH 7KHPHQ LQ $UF9LHZ JHODGHQ ZHUGHQ N|QQHQ/ VLQG LP 2UGQHU
Ä/HJHQGV³ JHVSHLFKHUW1

*HVFDQQWH $EELOGXQJHQ GHU %RGHQKRUL]RQWH DXV GHU %RGHQNDUWH EHILQGHQ VLFK LP 2UGQHU Ä3URILOHV³1

$OOH %RGHQLQIRUPDWLRQHQ VLQG LP 2UGQHU Ä6RLO³ ]X ILQGHQ= 3DUDPHWHU GHU %RGHQNDUWH/ HPSLULVFK
EHUHFKQHWH :HUWH/ &RPSDFWLRQ IDFWRUV XQG EHVWHKHQGH (3,& 6RLOILOHV Ä-1VRO³1

'HU 2UGQHU Ä6SDWLDO³ EHLQKDOWHW DOOH UlXPOLFKHQ 'DWHQ ZLH 3RO\JRQ0 /LQLHQ0 XQG 3XQNWNDUWHQ1

,Q Ä:HDWKHU³ VLQG GLH DXIJH]HLFKQHWHQ 7DJHVGDWHQ DOOHU :HWWHUVWDWLRQHQ ]X ILQGHQ1 'LH =HLWUHLKHQ GHU
HLQ]HOQHQ .OLPDVWDWLRQHQ DOV G%$6(0'DWHLHQ JHVSHLFKHUW1 hEHU GHQ 'DWHLQDPHQ ZHUGHQ GLH
.OLPDVWDWLRQHQ LGHQWLIL]LHUW/ ZHVKDOE GLH 1DPHQVJHEXQJ GHU 'DWHLHQ PLW GHQ 1DPHQVGDWHQ LQ GHU
$WWULEXWWDEHOOH GHU 7KLHVVHQSRO\JRQGDWHL �EHUHLQVWLPPHQ PXVV1 (LQH .OLPDSDUDPHWHUWDEHOOH
EHLQKDOWHW GLH 6SDOWHQ '$7(/ 5$'/ 70$;/ 70,1/ 5$,1/ 5+' XQG :9 +'DWXP/ 6WUDKOXQJ/
7DJHVPD[LPDOWHPSHUDWXU/ 7DJHVPLQLPDOWHPSHUDWXU/ 1LHGHUVFKODJ/ UHODWLYH )HXFKWH/
:LQGJHVFKZLQGLJNHLW,

616161415 2UGQHU Ä0RGHOV³

'HU 2UGQHU Ä?0RGHOV?(SLF5XQ³ HQWKlOW GDV 6LPXODWLRQVSURJUDPP (3,&1 ,Q GLHVHQ 2UGQHU ZHUGHQ YRP
3URJUDPP DOOH 'DWHLHQ NRSLHUW/ GLH (3,& I�U GLH 6LPXODWLRQ EHQ|WLJW1 1DFK HUIROJWHU %HUHFKQXQJ
ZHUGHQ DOOH (LQJDEHGDWHLHQ LP 2UGQHU JHO|VFKW XQG GLH EHUHFKQHWHQ $XVJDEHGDWHLHQ MH QDFK
6]HQDULR/ %RGHQIRUP/ *HPHLQGH XQG :HWWHUVWDWLRQ LQ GLH HQWVSUHFKHQGHQ 2UGQHU YHUVFKREHQ/ ZR VLH
ZHLWHU DXIEHUHLWHW ZHUGHQ1

'DV '2603URJUDPP Ä:[SDUP³ LQ Ä?0RGHOV?:[SDUP³ GLHQW GHU %HUHFKQXQJ YRQ PRQDWOLFKHQ
0LWWHOZHUWHQ DXV WlJOLFKHQ :HWWHUGDWHQ1 'LHVH ZHUGHQ HEHQIDOOV DOV (LQJDQJVSDUDPHWHU I�U (3,&
EHQ|WLJW1

616161416 2UGQHU Ä6FHQDULR³

,P GLHVHP 2UGQHU VLQG DOOH ,QSXW0 XQG 2XWSXW0'DWHLHQ MH QDFK 6]HQDULR/ %RGHQIRUP/ )UXFKWIROJH XQG
:HWWHUVWDWLRQ ]X ILQGHQ +$EELOGXQJ 48,1
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$EELOGXQJ 48= %DXPVWUXNWXU GHV 2UGQHUV Ä6FHQDULR³

'LH 'DWHL Ä-1VRO³ EHLQKDOWHW DOOH %RGHQLQIRUPDWLRQHQ1 Ä(SLF'DWD1HSL³ LVW GLH VRJ1 0HVVVWHOOHQGDWHL +(3,&
'DWDVHW,/ LQ GHU QHEHQ DQGHUHQ $QJDEHQ 6LPXODWLRQVGDXHU/ 6LPXODWLRQVEHJLQQ/ ]X YHUZHQGHQGH
)RUPHOQ XQG PRQDWOLFKH 0LWWHOZHUWH GHU .OLPDGDWHQ VWHKHQ1 Ä(SLF)LOH1GDW³ IDVVW DOOH YHUZHQGHWHQ
'DWHLHQ ]XVDPPHQ/ GLH 'DWHL Ä-1ZWK³ EHLQKDOWHW GLH WlJOLFKHQ .OLPDGDWHQ GHU ]XJHK|ULJHQ
:HWWHUVWDWLRQ I�U GLH DXVJHZlKOWH 3HULRGH1

6161615 'LDORJ Ä(3,& 0HQX³

'HU 'LDORJ Ä(3,& 0HQX³ +$EELOGXQJ 4:, ZLUG �EHU GDV 0HQ� GHV 3URMHNWIHQVWHUVÄ(3,&,172(3,&
0HQX³ RGHU �EHU GHQ %XWWRQ PLW GHU %H]HLFKQXQJ Ä(³ LQ $EELOGXQJ 49 JHVWDUWHW1 (LQH +HOS0'DWHL LP
+70/0)RUPDW LVW HEHQIDOOV YHUI�JEDU1

$EELOGXQJ 49= %XWWRQ Ä(³ I�U GHQ 6WDUW YRQ Ä(3,& 0HQX³

,VW GHU &RPSDFWLRQIDFWRU QRFK QLFKW GHILQLHUW/ ZLUG GHU HQWVSUHFKHQGH 'LDORJ ]XYRU HLQJHEOHQGHW1
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$EELOGXQJ 4:= 'LDORJ Ä8VH (3,&³

616161514 )HOG Ä'DWDVHW³= 6]HQDULR 0DQDJHPHQW

0LWKLOIH GHV 6]HQDULHQPDQDJHPHQWV LVW HV P|JOLFK/ 'DWHQVlW]H PLW YHUVFKLHGHQHQ
(LQJDQJVLQIRUPDWLRQHQ ]X HUVWHOOHQ XQG GDPLW $XVZLUNXQJHQ YRQ XQWHUVFKLHGOLFKHQ 0D�QDPHQ ]X
EHXUWHLOHQ1 (V N|QQHQ YHUVFKLHGHQH *HELHWH E]Z1 )UXFKWIROJHQ XQWHUVXFKW XQG YHUJOLFKHQ ZHUGHQ1

616161515 )HOG Ä&)DFWRU³

hEHU GHQ GRUW EHILQGOLFKHQ %XWWRQ NDQQ GHU 'LDORJ Ä&RPSDFLWRQ )DFWRUV³ JH|IIQHW XQG HLQ DQGHUHU
'DWHQVDW] I�U GHQ &IDNWRU DXVJHZlKOW ZHUGHQ> GHVVHQ 1DPH ZLUG DOV 7H[W LP %XWWRQ DQJH]HLJW1
:XUGH EHUHLWV HLQ 6]HQDULR JHUHFKQHW/ LVW LQ GHU GDUXQWHUOLHJHQGHQ 7H[WER[ GHU I�U GLH %HUHFKQXQJ
YHUZHQGHWH 'DWHQVDW] GHV &IDNWRUV HUVLFKWOLFK1

616161516 )HOG Ä'DWDEDVH³

'DV )HOG Ä'DWDEDVH EHVWHKW DXV ]ZHL 7HLOHQ= =XP HLQHQ EHLQKDOWHW HV ,QIRUPDWLRQHQ �EHU GLH 'DWHLHQ/
ZHOFKH DOOH *UXQGODJHGDWHQ HQWKDOWHQ=

• 6RLOOD\HUV= ,Q GLHVHU 'DWHL VLQG DOOH %RGHQSDUDPHWHU/ ZHOFKH DXV GHU %RGHQGDWHQEDQN VWDPPHQ/
HQWKDOWHQ +]1%1 KRUL]RQW1GEI³

• 6RLOW\SHV= %HLQKDOWHW 3RO\JRQH GHU %RGHQNDUWH

• &RPPXQLWLHV= 3RO\JRQH GHU SROLWLVFKHQ *HPHLQGHQ LP 8QWHUVXFKXQJVJHELHW1 $XI *HPHLQGHHEHQH
N|QQHQ GLH )UXFKWIROJHQ GHP *HELHW ]XJHRUGQHW ZHUGHQ1

• 7KLHVVHQ= 3RO\JRQWKHPD GHU 7KLHVVHQSRO\JRQH GHU :HWWHUVWDWLRQHQ

'LH 6LPXODWLRQ PLW (3,& NDQQ DXFK RKQH 'HILQLWLRQ GLHVHU 'DWHQEDVLV GXUFKJHI�KUW ZHUGHQ1 ,Q GLHVHP
)DOO LVW DOOHUGLQJV HLQH UlXPOLFKH 3UREOHPEHKDQGOXQJ QLFKW P|JOLFK/ HEHQVR HQWIlOOW GLH %HUHFKQXQJ
YRQ ]XVlW]OLFKHQ %RGHQSDUDPHWHUQ DXV GHU %RGHQNDUWH1 'LH (SLF0(LQJDEHGDWHL -1VRO PXVV IHUWLJ
YRUKDQGHQ VHLQ1

=XP DQGHUHQ HQWKlOW GDV )HOG Ä'DWDVHW³ HLQ ZHLWHUHV )HOG PLW GHP 1DPHQ Ä(SLF 'DWD )LOHV³1 $OOH
(3,&0(LQJDEHGDWHLHQ/ ZHOFKH LP 2UGQHU Ä?'DWD?(SLF³ ]X ILQGHQ VLQG/ ZHUGHQ �EHU LKUH (QGXQJ +]1%1
Ä-1IHU³, LGHQWLIL]LHUW XQG LQ GHQ $XVZDKOPHQ�V GLHVHV )HOGHV DQJH]HLJW1 0LW GHP QHEHQVWHKHQGHQ
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%XWWRQ Ä(GLW³ NDQQ GHU ,QKDOW GHU MHZHLOV DQJH]HLJWHQ 'DWHL ZDKOZHLVH PLW GHP ]X (3,& JHK|UHQGHQ
87,/0(GLWRU RGHU PLW HLQHP 7H[WHGLWRU YRQ :LQGRZV DQJH]HLJW ZHUGHQ +&KHFNER[ ÄXVH 87,/ (GLWRU³,1
'HU 87,/0(GLWRU ELHWHW ]XVlW]OLFKH +LOIH �EHU GLH HLQ]HOQHQ 3DUDPHWHU LQ GLHVHQ 'DWHLHQ1 'LH
'DWHLLQKDOWH GLHVHV )HOGHV VLQG QXU LP 5DKPHQ HLQHU 0RGHOOYDOLGLHUXQJ ]X lQGHUQ1

616161517 )HOG Ä6LPXODWLRQ³

=XP HLQHQ N|QQHQ EHVWLPPWH 6LPXODWLRQVSDUDPHWHU ZLH %HJLQQ GHU 6LPXODWLRQ/ 6LPXODWLRQVGDXHU XQG
8QWHUVXFKXQJVWLHIH GHV %RGHQV KLHU GHILQLHUW ZHUGHQ1

6ROOWH LP %HDUEHLWXQJVILOH +-1RSV, NHLQH %HZlVVHUXQJ LQNOXGLHUW VHLQ/ N|QQHQ VLPXOLHUWH
%HZlVVHUXQJVJDEHQ I�U MHGH )UXFKWDUW LQ $EKlQJLJNHLW GHU :HWWHUVWDWLRQ GHQ %HDUEHLWXQJVILOHV
KLQ]XJHI�JW ZHUGHQ +:DKO GHU &KHFNER[ Ä,UULJDWLRQ³,1 'LH 6LPXODWLRQ GHU %HZlVVHUXQJVJDEHQ HUIROJW
LP 0HQ� GHV 3URMHNWIHQVWHUV Ä(SLF,QW ? :ULWH ,UULJDWLRQ³1

=XP DQGHUHQ ILQGHQ LQ GLHVHP )HOG GLH $XVZDKO GHU HLQ]HOQHQ %RGHQIRUPHQ/ GLH %HUHFKQXQJ PLW
(3,& VRZLH GLH 9LVXDOLVLHUXQJ GHU (UJHEQLVVH VWDWW1

61616151714 6FKULWW 4=:DKO GHU ]X EHUHFKQHQGHQ %RGHQIRUPHQ
'LH $XVZDKO GHU %RGHQIRUPHQ NDQQ HQWZHGHU GXUFK GLUHNWH (LQJDEH GHU %RGHQIRUPQXPPHU +%XWWRQ
Ä6HOHFW LQGLYLGXDO 6RLO 7\SHV³,/ RGHU GXUFK 6HOHNWLRQ GHU %RGHQIRUPHQ DXI HLQHU .DUWH +%XWWRQ Ä6HOHFW
6RLO 7\SHV IURP 6KDSH³, HUIROJHQ/ OHW]WHUHV QXU VRIHUQ GLH 'DWHQEDVLV LP )HOG Ä'DWDEDVH³ GHILQLHUW
ZXUGH1

,P OHW]WHUHQ )DOO ZLUG HLQH 9LHZ PLW MHQHU .DUWH GHU %RGHQIRUPHQ JH|IIQHW/ GLH ]XYRU EHL GHU 'HILQLWLRQ
GHU %DVLVGDWHLHQ DQJHJHEHQ ZXUGH1 *OHLFK]HLWLJ ZHUGHQ GHU *HPHLQGH XQG GHU 7KLHVVHQSRO\JRQOD\HU
�EHUVLFKWVKDOEHU LQ GHU 9LHZ JH|IIQHW1 0LW GHP 7RRO Ä6HOHFW 6KDSHV LQ 9LHZ³ ZHUGHQ GLH HLQ]HOQHQ
%RGHQIRUPHQ GXUFK $QNOLFNHQ DXI GHU %RGHQNDUWH VHOHNWLHUW1

$EELOGXQJ 4;= 'LDORJ ]XU $XVZDKO GHU %RGHQIRUPHQ

([NXUV= 'DPLW GLH HLQ]HOQH %RGHQIRUP HLQHU *HPHLQGH +]XU ,GHQWLILNDWLRQ GHU )UXFKWIROJHQ, XQG HLQHU
.OLPDVWDWLRQ ]XJHRUGQHW ZHUGHQ NDQQ/ P�VVHQ GLHVH ,QIRUPDWLRQHQ LQ GHU GD]XJHK|ULJHQ
$WWULEXWWDEHOOH LQ GHQ 6SDOWHQ Ä&RPPXQLW\³ XQG Ä:HDWKHU³ YRUKDQGHQ VHLQ1 ([LVWLHUHQ GLHVH 6SDOWHQ
QRFK QLFKW/ ZLUG YRU $Q]HLJH GHU %RGHQIRUPHQ LQ HLQHU 9LHZ DXWRPDWLVFK HLQ 3URJUDPP DXIJHUXIHQ=
'LHVH I�KUW PLW +LOIH GHV *HPHLQGH0 XQG GHV 7KLHVVHQSRO\JRQOD\HUV/ XQG HLQHU %HQXW]HUDEIUDJH LQ
GHU )HOGQDPHQ YRQ *HPHLQGHQDPH XQG 1DPHQ GHU :HWWHUVWDWLRQ DEJHIUDJW ZHUGHQ / HLQH $EIUDJH I�U
MHGH HLQ]HOQH %RGHQIRUP GXUFK1 'DEHL ZLUG XQWHUVXFKW/ LQ ZHOFKHV 3RO\JRQ GHV *HPHLQGH0 XQG
7KLHVVHQOD\HUV GHU 6FKZHUSXQNW GHU HLQ]HOQHQ %RGHQIRUP IlOOW1 'DQQ ZLUG GHU 1DPH GHU *HPHLQGH
XQG GHU :HWWHUVWDWLRQ LQ GDV MHZHLOLJH )HOG GHU QHX JHELOGHWHQ 6SDOWHQ Ä&RPPXQLW\³ XQG Ä:HDWKHU³
JHVFKULHEHQ1 'DPLW LVW GHILQLHUW/ ZHOFKH :HWWHUVWDWLRQ XQG ZHOFKH *HPHLQGH I�U GLH %HUHFKQXQJ PLW
GHU HLQ]HOQHQ %RGHQIRUP KHUDQJH]RJHQ ZLUG1
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$QPHUNXQJ= 'HU 4XHU\EXLOGHU LVW HLQ ZLFKWLJHV 7RRO ]XU JH]LHOWHQ 6HOHNWLRQ YRQ YHUVFKLHGHQHQ
3RO\JRQHQ1 6R N|QQHQ ]1%1 DOO MHQH %RGHQIRUPHQ JHZlKOW ZHUGHQ/ GLH DOV $WWULEXWZHUW GHQ 1DPHQ GHU
*HPHLQGH *UR�0(Q]HUVGRUI KDEHQ1 'HU 4XHU\EXLOGHU LVW HLQH )XQNWLRQ YRQ $UF9LHZ XQG ZLUG �EHU GLH
%XWWRQOHLVWH GHV 'RNXPHQWV Ä9LHZ³ DXIJHUXIHQ1

,P )DOOH GHU :DKO GHU %RGHQIRUPHQ �EHU GHQ %XWWRQ Ä%XWWRQ Ä6HOHFW LQGLYLGXDO 6RLO 7\SHV³ NDQQ
]XQlFKVW JHZlKOW ZHUGHQ/ RE GLH %RGHQGDWHLHQ QDFK $XVZDKO GHU %RGHQIRUPHQ YRP 3URJUDPP �EHU
GLH ,QIRUPDWLRQHQ GHU %RGHQNDUWH HUVWHOOW ZHUGHQ VROOHQ +ZHQQ Ä6RLOOD\HUV³ XQG Ä6RLOW\SHV³ GHILQLHUW
VLQG,/ RGHU RE H[LVWLHUHQGH %RGHQGDWHLHQ +-1VRO, YHUZHQGHW ZHUGHQ1 'DQQ N|QQHQ )UXFKWIROJH XQG
:HWWHUVWDWLRQHQ EHVWLPPW ZHUGHQ/ HV HUJHEHQ VLFK GDPLW LQVJHVDPW N-P-Q 9DULDQWHQ1 )HUQHU NDQQ GLH
$XVZDKO DQ HLQH EHUHLWV EHVWHKHQGH $XVZDKO DQJHKlQJW ZHUGHQ1

$QPHUNXQJ= 'LH %HUHFKQXQJ HUIROJW LQ GLHVHP )DOO XQDEKlQJLJ GDYRQ/ RE %RGHQIRUP/ :HWWHUVWDWLRQ
XQG *HPHLQGH VLFK UlXPOLFK WDWVlFKOLFK DXI GHQVHOEHQ 2UW EH]LHKHQ1 'LH (UJHEQLVVH N|QQHQ DXFK
QLFKW UlXPOLFK GDUJHVWHOOW ZHUGHQ1

'LH VHOHNWLHUWHQ 9DULDQWHQ ZHUGHQ LQ HLQHU /LVWER[ GHV )HOGHV Ä6LPXODWLRQ³ DQJH]HLJW1 (V VLQG GDPLW
DOOH QRWZHQGLJHQ ,QIRUPDWLRQHQ I�U GDV (UVWHOOHQ GHU (3,&0,QSXWGDWHLHQ YRUKDQGHQ1

61616151715 6FKULWW 5= 6FKUHLEHQ GHU (3,&0,QSXWGDWHLHQ
'LH (3,&0,QSXWGDWHLHQ N|QQHQ LQ ZHLWHUHU )ROJH PLW GHP %XWWRQ Ä:ULWH (3,& ,QSXW³ JHVFKULHEHQ
ZHUGHQ1 9RP 3URJUDPP DXV ZLUG I�U MHGHV 6]HQDULR HLQH 9HU]HLFKQLVVWUXNWXU DQJHOHJW/ GLH VLFK
EDXPDUWLJ MH QDFK %RGHQIRUP/ )UXFKWIROJH XQG :HWWHUVWDWLRQ YHU]ZHLJW +$EELOGXQJ 48,

)�U MHGH GHU YRUKDQGHQHQ :HWWHUVWDWLRQHQ ZLUG I�U GHQ JHQDQQWHQ =HLWUDXP HLQH :HWWHUGDWHL
JHVFKULHEHQ1 *OHLFK]HLWLJ ZHUGHQ PLW GHP 3URJUDPP Ä:;3DUP³ GLH 0RQDWVPLWWHOZHUWH I�U MHGHV
.DOHQGHUPRQDW JHELOGHW XQG LQ GLH 0HVVVWHOOHQGDWHL JHVFKULHEHQ1

0LW Ä(SLF)LOH1GDW³ ZLUG HLQH /LVWH DOOHU 3DUDPHWHUGDWHLHQ HUVWHOOW/ GLH LQ GHP )HOG +Ä'DWD )LOHV³, JHZlKOW
ZXUGHQ1

0LW GHQ )RUPHOQ YRQ %$80(5 ZLUG GLH %RGHQGDWHL I�U MHGH %RGHQIRUP HUVWHOOW1 6LQG EHL HLQHU
%RGHQIRUP PHKUHUH .RPSRQHQWHQ YRUKDQGHQ/ ZLUG GHU %RGHQKRUL]RQW QDFK GHQ 6FKLFKWJUHQ]HQ DOOHU
.RPSRQHQWHQ DXIJHWHLOW XQG QDFK GHP )OlFKHQDQWHLO JHZLFKWHW JHPLWWHOW1

*HJHEHQHQIDOOV +&KHFNER[ Ä,UULJDWLRQ³, ZHUGHQ VLPXOLHUWH :HUWH GHU %HZlVVHUXQJ LQ GLH
HQWVSUHFKHQGHQ %HDUEHLWXQJVGDWHLHQ +-1RSV, JHVFKULHEHQ1

61616151716 6FKULWW 6= 6WDUW GHV 6LPXODWLRQVSURJUDPPHV (3,&
'HU %XWWRQ Ä5XQ (3,&³ VWDUWHW GDV 6LPXODWLRQVSURJUDPP (3,&1 $OOH 'DWHLHQ ZHUGHQ DXWRPDWLVFK LQ
GHQ 2UGQHU Ä5XQ(SLF³ NRSLHUW/ GLH 6LPXODWLRQ JHUHFKQHW XQG GLH $XVJDEHGDWHQ LP 2UGQHU Ä2XWSXW³, LQ
G%$6(0'DWHLHQ DEJHOHJW1

61617 'DUVWHOOXQJ GHU (UJHEQLVVH

$OOH (QGHUJHEQLVVH N|QQHQ PLW GHP *,6 LQ )RUP YRQ .DUWHQ XQG *UDILNHQ YLVXDOLVLHUW ZHUGHQ1 (V
ZHUGHQ -DKUHV0/ 0RQDWV0 XQG 7DJHVZHUWH DXVJHJHEHQ1 'DV HQWVSUHFKHQGH :HUN]HXJ I�U DOOH
$XVJDEHQ VWHOOW GHU 'LDORJ Ä2XWSXW³ GDU/ GHU VlPWOLFKH 5RXWLQHQ I�U GLH %HDUEHLWXQJ GHU
%HUHFKQXQJVHUJHEQLVVH ]XU 9HUI�JXQJ VWHOOW +$EELOGXQJ 4<,1
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$EELOGXQJ 4<= 'LDORJ Ä2XWSXW³

'LH &RPER %R[ Ä2XWSXWILOH³ HQWKlOW GLH ]XU 9HUI�JXQJ VWHKHQGHQ 'DWHLHQ/ LQ GHQHQ GLH
$XVJDEHSDUDPHWHU DOV 7DJHV0/ 0RQDWV0 -DKUHV0 RGHU 'XUFKVFKQLWWVGDWHQ HQWKDOWHQ VLQG1 'LH
'DWHLEH]HLFKQXQJ LVW GLUHNW DQ GLH $XVJDEHGDWHLHQ YRQ (3,& DQJHOHKQW/ ZHOFKH DOOHUGLQJV DOV $VFLL0
'DWHL YRUOLHJHQ XQG GDKHU I�U GLH $XVJDEH LQ G%$6(0'DWHLHQ XPJHZDQGHOW ZHUGHQ1 'LH ZLFKWLJVWHQ
'DWHLHQ VLQG=

• 6XP= 3DUDPHWHU ZLH 1LHGHUVFKODJ +SUFS,/ (YDSRWUDQVSLUDWLRQ +HW,/ 3HUNRODWLRQ +SUN,/
6WLFNVWRIIDXVWUDJ +SUNQ, RGHU 1260.RQ]HQWUDWLRQ LP 6LFNHUZDVVHU +FRQF, OLHJHQ DOV
GXUFKVFKQLWWOLFKH -DKUHVZHUWH �EHU GLH 6LPXODWLRQV]HLW YRU1

• $QQ= 'LH VHOEHQ 3DUDPHWHU ZLH LQ Ä6XP³ OLHJHQ KLHU DOV MlKUOLFKH :HUWH YRU1

• 'RW= 'LH VHOEHQ 3DUDPHWHU ZLH LQ Ä6XP³ OLHJHQ DOV 7DJHVZHUWH YRU

• 6X\= 'LHVH 'DWHL HQWKlOW 3IODQ]HQSDUDPHWHU EH]RJHQ DXI GLH 9HJHWDWLRQV]HLW +]1%1 (UWUDJ +\OG4,/
:DVVHUVWUHVV +:V,/ 7HPSHUDWXUVWUHVV +76,,1 'LH 3DUDPHWHU VLQG DOV 6XPPHQZHUWH EH]RJHQ DXI
MHGH )UXFKWDUW DQJHJHEHQ1

• $IV= 'LH VHOEHQ 3DUDPHWHU ZLH 6X\/ EH]RJHQ DXI MlKUOLFKH :HUWH I�U MHGH )UXFKWDUW1

'LH $EN�U]XQJHQ GHU LQ MHGHU 'DWHL YHUI�JEDUHQ 3DUDPHWHU VLQG LQ GHU /LVWER[ Ä3DUDPHWHU³ DXIJHOLVWHW1

(V EHVWHKHQ QXQ ]ZHL 0|JOLFKNHLWHQ/ GLH JHVXFKWHQ 3DUDPHWHU JUDILVFK GDU]XVWHOOHQ=
.DUWHQGDUVWHOOXQJHQ VLQG �EHU GDV )HOG Ä6KDSHV³ P|JOLFK/ 'LDJUDPPH XQG 7DEHOOHQ N|QQHQ �EHU GDV
)HOG Ä&KDUWV³ GDUJHVWHOOW ZHUGHQ1

6161714 )HOG Ä6KDSHV³

1DFK $XVZDKO GHV JHZ�QVFKWHQ 3DUDPHWHUV XQG DQVFKOLH�HQGHP %HVWlWLJHQ HLQHU )UXFKWIROJH LQ
HLQHP 'LDORJIHQVWHU ZLUG GHU 3DUDPHWHU I�U MHGH GHU VHOHNWLHUWHQ %RGHQIRUPHQ DQJH]HLJW +$EELOGXQJ



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 79

53,1 %HVWHKW GLH 'DWHL DXV MlKUOLFKHQ RGHU 7DJHVZHUWHQ/ ZHUGHQ LP )HOG Ä'DWH³ DOOH YHUI�JEDUHQ
=HLWVFKULWWH DQJHJHEHQ1 'XUFK :DKO HLQHV DQGHUHQ =HLWDEVFKQLWWHV ZLUG GLH .DUWH QHX JH]HLFKQHW1

)�U EHVWLPPWH 3DUDPHWHU +ÄSUN³/ ÄSUNQ³/ ÄFRQF³, ZXUGHQ HLJHQV /HJHQGHQ HUVWHOOW/ ZHOFKH HLQH
(LQWHLOXQJ LQ .ODVVHQ HUP|JOLFKHQ1 0LW GHP %XWWRQ Ä6HW /HJHQG³ NDQQ HLQH GLUHNWH =XRUGQXQJ HLQHU
/HJHQGH ]XP DNWLYHQ 7KHPD LQ GHU 9LHZ HUIROJHQ1

$QPHUNXQJ= :HUGHQ 3DUDPHWHU DOV .DUWH DXVJHJHEHQ/ VR ZLUG GLHVH QXU WHPSRUlU LP 2UGQHU Ä?7HPS³
JHVSHLFKHUW1 'DV :lKOHQ HLQHV DQGHUHQ =HLWDEVFKQLWWHV I�U GHQVHOEHQ 3DUDPHWHU �EHUVFKUHLEW EHUHLWV
HLQH lOWHUH 'DWHL1 'LHVH VROOWH GDKHU EHL ZHLWHUHU 9HUZHQGXQJ H[WUD JHVSHLFKHUW ZHUGHQ +0HQ� GHV
9LHZ0'RNXPHQWV= Ä7KHPH ? &RQYHUW WR 6KDSHILOH³,1

$EELOGXQJ 53= -DKUHVZHUWH GHU (YDSRWUDQVSLUDWLRQ I�U GHQ JHZlKOWHQ %HUHLFK

6161715 )HOG Ä&KDUWV³

0LW GHP %XWWRQ Ä9LHZ &KDUWV³ N|QQHQ DOOH (UJHEQLVVH DXFK DOV *UDILN GDUJHVWHOOW ZHUGHQ +$EELOGXQJ
54,1



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 7:

$EELOGXQJ 54= 'LDJUDPP PLW MlKUOLFKHQ :HUWHQ GHU (YDSRWUDQVSLUDWLRQ

:HLWHUV NDQQ PLW GHP %XWWRQ Ä&RPSDUH³ HLQ 9HUJOHLFK GHU YHUVFKLHGHQHQ 3DUDPHWHU EH]RJHQ DXI
XQWHUVFKLHGOLFKH (LQJDQJVJU|�HQ HUIROJHQ1 'HU 9HUJOHLFK NDQQ VLFK GDEHL DXI GLH %RGHQIRUPHQ/
)UXFKWIROJHQ RGHU :HWWHUVWDWLRQHQ EH]LHKHQ1

$EELOGXQJ 55= 9HUJOHLFK GHU (YDSRWUDQVSLUDWLRQ EH]�JOLFK YHUVFKLHGHQHU %RGHQIRUPHQ

$OOH $XVJDEHSDUDPHWHU ZHUGHQ YRQ (3,& LP $6&,,0)RUPDW DXVJHJHEHQ XQG YRP 3URJUDPP Ä(SLF,QW
LQ G%$6(07DEHOOHQ JHVFKULHEHQ1 'DPLW VLQG GLH 'DWHQ ]XJlQJOLFK XQG HLQIDFK DEIUDJEDU XQG N|QQHQ
I�U ZHLWHUH 8QWHUVXFKXQJHQ XQG 9HUJOHLFKH KHUDQJH]RJHQ ZHUGHQ1



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 7;

617 'DUVWHOOXQJ GHU ,VW06LWXDWLRQ

,P )ROJHQGHQ ZHUGHQ HUUHFKQHWH :HUWH YRQ 3HUNRODWLRQ/ 1LWUDWDXVWUDJ XQG 1LWUDWNRQ]HQWUDWLRQ LP
6LFNHUZDVVHU I�U GLH HLQ]HOQHQ $QEDXUHJLRQHQ GDUJHVWHOOW1 'XUFKVFKQLWWVZHUWH ]X GLHVHQ :HUWHQ
VRZLH :HUWH I�U GLH %HZlVVHUXQJ ZHUGHQ DQJHJHEHQ1

61714 $QEDXUHJLRQ 4

,Q GHU $QEDXUHJLRQ 4 NRPPHQ GLH )UXFKWIROJHQ ))4 +]X 93(, XQG ))5 +]X 73(, ]XU $QZHQGXQJ1 'LH
*HVDPWIOlFKH EHWUlJW 531;4:KD/ GDYRQ ZHUGHQ 4:1974KD ODQGZLUWVFKDIWOLFK JHQXW]W1 'LH
GXUFKVFKQLWWOLFKH 6LFNHUZDVVHUPHQJH EHWUlJW :5PP/ GHU GXUFKVFKQLWWOLFKH 6WLFNVWRIIDXVWUDJ 9/7NJ2KD/
GLH GXUFKVFKQLWWOLFKH 1LWUDWNRQ]HQWUDWLRQ LP 6LFNHUZDVVHU 6<PJ2O1 ,P 6FKQLWW ZLUG SUR -DKU PLW 88PP
EHZlVVHUW1



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 7<

6171414 3HUNRODWLRQVZDVVHUPHQJHQ

$EELOGXQJ 56= 3HUNRODWLRQ LP $QEDXJHELHW4/ ))4

$EELOGXQJ 57= 3HUNRODWLRQ LP $QEDXJHELHW 4/ ))5



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 83

6171415 6WLFNVWRIIDXVWUDJ

$EELOGXQJ 58= 6WLFNVWRIIDXVWUDJ LP $QEDXJHELHW 4/ ))4

$EELOGXQJ 59= 6WLFNVWRIIDXVWUDJ LP $QEDXJHELHW 4/ ))5



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 84

6171416 1LWUDWNRQ]HQWUDWLRQ LP 3HUNRODWLRQVZDVVHU

$EELOGXQJ 5:= 1LWUDWNRQ]HQWUDWLRQ LP 3HUNRODWLRQVZDVVHU LP $QEDXJHELHW 4/ ))4

$EELOGXQJ 5;= 1LWUDWNRQ]HQWUDWLRQ LP 3HUNRODWLRQVZDVVHU LP $QEDXJHELHW 4/ ))5



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 85

61715 $QEDXUHJLRQ 5

,Q GHU $QEDXUHJLRQ 5 NRPPW GLH )UXFKWIROJH ))5 ]XU $QZHQGXQJ1 'LH *HVDPWIOlFKH EHWUlJW
761998KD/ GDYRQ ZHUGHQ 681839KD ODQGZLUWVFKDIWOLFK JHQXW]W1 'LH GXUFKVFKQLWWOLFKH
6LFNHUZDVVHUPHQJH EHWUlJW :7PP/ GHU GXUFKVFKQLWWOLFKH 6WLFNVWRIIDXVWUDJ 9/3NJ2KD/ GLH
GXUFKVFKQLWWOLFKH 1LWUDWNRQ]HQWUDWLRQ LP 6LFNHUZDVVHU 69PJ2O1 ,P 6FKQLWW ZLUG SUR -DKU PLW 74PP
EHZlVVHUW1

6171514 3HUNRODWLRQVZDVVHUPHQJHQ

$EELOGXQJ 5<= 3HUNRODWLRQ LP $QEDXJHELHW 5/ ))5



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 86

6171515 6WLFNVWRIIDXVWUDJ

$EELOGXQJ 63= 6WLFNVWRIIDXVWUDJ LP $QEDXJHELHW 5/ ))5



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 87

6171516 1LWUDWNRQ]HQWUDWLRQ LP 3HUNRODWLRQVZDVVHU

$EELOGXQJ 64= 1LWUDWNRQ]HQWUDWLRQ LP 3HUNRODWLRQVZDVVHU/ $QEDXJHELHW 5/ ))5

61716 $QEDXUHJLRQ 6

,Q GHU $QEDXUHJLRQ 6 NRPPHQ GLH )UXFKWIROJHQ ))6 XQG ))7 +]X MH 83(, ]XU $QZHQGXQJ1 'LH
*HVDPWIOlFKH EHWUlJW 64194:KD/ GDYRQ ZHUGHQ 561457KD ODQGZLUWVFKDIWOLFK JHQXW]W1 'LH
GXUFKVFKQLWWOLFKH 6LFNHUZDVVHUPHQJH EHWUlJW 8;PP/ GHU GXUFKVFKQLWWOLFKH 6WLFNVWRIIDXVWUDJ 8/<NJ2KD/
GLH GXUFKVFKQLWWOLFKH 1LWUDWNRQ]HQWUDWLRQ LP 6LFNHUZDVVHU 78PJ2O1 ,P 6FKQLWW ZLUG SUR -DKU PLW 45PP
EHZlVVHUW1



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 88

6171614 3HUNRODWLRQVZDVVHUPHQJHQ

$EELOGXQJ 65= 3HUNRODWLRQ LP $QEDXJHELHW 6/ ))6

$EELOGXQJ 66= 3HUNRODWLRQ LP $QEDXJHELHW 6/ ))7



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 89

6171615 6WLFNVWRIIDXVWUDJ

$EELOGXQJ 67= 6WLFNVWRIIDXVWUDJ LP $QEDXJHELHW 6/ ))6

$EELOGXQJ 68= 6WLFNVWRIIDXVWUDJ LP $QEDXJHELHW 6/ ))7



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 8:

6171616 1LWUDWNRQ]HQWUDWLRQ LP 3HUNRODWLRQVZDVVHU

$EELOGXQJ 69= 1LWUDWNRQ]HQWUDWLRQ LP 3HUNRODWLRQVZDVVHU/ $QEDXJHELHW 6/ ))6

$EELOGXQJ 6:= 1LWUDWNRQ]HQWUDWLRQ LP 3HUNRODWLRQVZDVVHU/ $QEDXJHELHW 6/ ))7



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 8;

61717 6LWXDWLRQ LP *HVDPWJHELHW

,P JHVDPWHQ *HELHW HUJHEHQ VLFK JHZLFKWHWH 'XUFKVFKQLWWVZHUWH YRQ 3HUNRODWLRQ/ 6WLFNVWRIIDXVWUDJ
XQG 1LWUDWNRQ]HQWUDWLRQ LP 6LFNHUZDVVHU1 'LHVH :HUWH EH]LHKHQ VLFK DXI HLQH 6LPXODWLRQVGDXHU YRQ
53 -DKUHQ=

'XUFKVFKQLWWVZHUW GHU 3HUNRODWLRQ= 9< PP2D1 'LH )OlFKHQDQWHLOH EH]RJHQ DXI GLH HLQ]HOQHQ .ODVVHQ
HUJHEHQ VLFK QDFK 7DEHOOH 5<=

7DEHOOH 5<= )OlFKHQDQWHLOH GHU 3HUNRODWLRQ DXI 9 .ODVVHQ EH]RJHQ

3HUNRODWLRQ >PP@ )OlFKHQDQWHLO
QR GDWD 53/9(
3063 49/5(
63093 56/7(
930<3 4</7(
<30453 45/8(
!453 :/;(

$EELOGXQJ 6;= 3HUNRODWLRQ >PP2D@/ 9 .ODVVHQ/ 0DUFKIHOG



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 8<

'XUFKVFKQLWWVZHUW GHV 6WLFNVWRIIDXVWUDJV= 9/3 NJ2KD/D1 'LH )OlFKHQDQWHLOH EH]RJHQ DXI GLH HLQ]HOQHQ
.ODVVHQ HUJHEHQ VLFK QDFK 7DEHOOH 63=

7DEHOOH 63= )OlFKHQDQWHLOH GHV 6WLFNVWRIIDXVWUDJHV DXI 9 .ODVVHQ EH]RJHQ

6WLFNVWRIIDXVWUDJ >NJ2KD/D@ )OlFKHQDQWHLO
QR GDWD 53/9(

308 89/6(
8043 :/5(
43048 9/4(
48053 7/<(
!53 7/:(

$EELOGXQJ 6<= 6WLFNVWRIIDXVWUDJ >NJ2KD/D@/ 9 .ODVVHQ/ 0DUFKIHOG



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 93

'XUFKVFKQLWWVZHUW GHU 1LWUDWNRQ]HQWUDWLRQ LP 6LFNHUZDVVHU= 6< PJ2O1 'LH )OlFKHQDQWHLOH EH]RJHQ DXI
GLH HLQ]HOQHQ .ODVVHQ HUJHEHQ VLFK QDFK7DEHOOH 64=

7DEHOOH 64= )OlFKHQDQWHLOH GHU 1LWUDWNRQ]HQWUDWLRQ LP 6LFNHUZDVVHU DXI 9 .ODVVHQ EH]RJHQ

1LWUDWNRQ]HQWUDWLRQ >PJ2O@ )OlFKHQDQWHLO
QR GDWD 53/9(
3058 86/3(
58083 44/4(
830:8 9/6(
:80433 6/7(
!433 8/5(

$EELOGXQJ 73= GXUFKVFKQLWWOLFKH 1LWUDWNRQ]HQWUDWLRQ LP 6LFNHUZDVVHU >PJ2O@/ 9 .ODVVHQ/ 0DUFKIHOG



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 94

$EELOGXQJ 74= 12601 .RQ]HQWUDWLRQ LP 3HUNRODWLRQVZDVVHU EH]RJHQ DXI GHQ
*UXQGZDVVHUVFKZHOOHQZHUW/ 0DUFKIHOG

$EELOGXQJ 74 ]HLJW )OlFKHQ XQWHUVFKLHGOLFKHU 12601 .RQ]HQWUDWLRQ LP 3HUNRODWLRQVZDVVHU1 5RWH
)OlFKHQ +4;( GHU *HVDPWIOlFKH, �EHUVFKUHLWHQ GHQ *UXQGZDVVHUVFKZHOOHQZHUW YRQ 4315 PJ2O 12601
+HQWVSULFKW 78PJ2O 126,/ JU�QH )OlFKHQ +95( GHU *HVDPWIOlFKH, XQWHUVFKUHLWHQ GLHVHQ :HUW1 'LH
.DUWH HUP|JOLFKW HLQH NODUH $XVZHLVXQJ YRQ 3UREOHP]RQHQ/ ZR 0D�QDKPHQ SULRULWlU JHVHW]W ZHUGHQ
VROOWHQ1

618 *HJHQ�EHUVWHOOXQJ YRQ %HODVWXQJVJU|�HQ

,P )ROJHQGHQ VROO YHUVXFKW ZHUGHQ/ HLQHQ =XVDPPHQKDQJ ]ZLVFKHQ %HDOVWXQJVJU|�HQ DXV
/DQGZLUWVFKDIW XQG 6LHGOXQJVJHELHWHQ XQG GHU 1LWUDWNRQ]HQWUDWLRQ LP *UXQGZDVVHU KHU]XVWHOOHQ1

$EELOGXQJ 75 ]HLJW GLH $EZDVVHUHQWVRUJXQJVVLWXDWLRQ LQ GHQ YHUVFKLHGHQHQ *HPHLQGHQ DXI HLQHU
6WXIHQVNDOD YRQ 4 ± 431 43 EHGHXWHW K|FKVWH 3ULRULWlW LQ GHU $EZDVVHUHQWVRUJXQJ1

'LH (LQWUlJH DXV ODQGZLUWVFKDIWOLFKHQ *HELHWHQ VLQG $EELOGXQJ 74 ]X HQWQHKPHQ

(LQ 9HUJOHLFK ]HLJW/ GDVV VSH]LHOO LP QRUGZHVWOLFKHQ XQG ]HQWUDO|VWOLFKHQ 3URMHNWVJHELHW VRZRKO KRKH
(LQWUlJH DXV GHU /DQGZLUWVFKDIW/ DOV DXFK VFKOHFKWH $EZDVVHUHQWVRUJXQJ YRU]XILQGHQ LVW1 'LHVH
6LWXDWLRQ NRUUHOLHUW LQ HWZD PLW GHQ JHPHVVHQHQ 1LWUDWNRQ]HQWUDWLRQHQ LP *UXQGZDVVHU/ HV EHVWHKW HLQ
=XVDPPHQKDQJ ]ZLVFKHQ *UXQGZDVVHUYHUVFKPXW]XQJ XQG GHQ JH]HLJWHQ (LQWUlJHQ1



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 95

$EELOGXQJ 75= 3ULRULWlWHQ LQ GHU $EZDVVHUHQWVRUJXQJ DXI *HPHLQGHHEHQH +6NDOD YRQ 4 ± 43/ 4=
JHULQJVWH 3ULRULWlW/ 43= K|FKVWH 3ULRULWlW,



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 96

$EELOGXQJ 76= 1LWUDWNRQ]HQWUDWLRQ LP *UXQGZDVVHU >PJ2O@/ JHPLWWHOWH :HUWH GHU -DKUH 4<<; ± 4<<<

4XHOOH= (UKHEXQJ GHU :DVVHUJ�WH LQ gVWHUUHLFK JHPl� +\GURJUDSKLJHVHW] L1G1)1 GHV %*%O1 1U1
5852<3>::.2%0/)/ bPWHU GHU /DQGHVUHJLHUXQJHQ
'DWHQEHUHLWVWHOOXQJ GXUFK 8PZHOWEXQGHVDPW *PE+ :LHQ/ DXI (UVXFKHQ YRP 91 $SULO 5333 +8%$ =O1=1
467067;233,
%HL MHQHQ 0HVVVWHOOHQ/ ZHOFKH LQ $EELOGXQJ 76 PLW HLQHP :HUW YRQ 3 EHOHJW VLQG/ ZDUHQ HQWZHGHU
NHLQH 0HVVZHUWH YRUKDQGHQ RGHU NRQQWHQ QLFKW QDFKJHZLHVHQ RGHU EHVWLPPW ZHUGHQ1

619 6]HQDULHQ ]XU QDFKKDOWLJHQ %HZLUWVFKDIWXQJ

61914 *U�QEUDFKH

/DXW g38/ ZLUG DXI 43( GHU $FNHUIOlFKHQ *U�QEUDFKH JHI|UGHUW1 'LHVHV 6]HQDULR ]HLJW GLH
1LWUDWEHODVWXQJ GHV 6LFNHUZDVVHUV I�U MHQH 43( GHU %|GHQ/ ZHOFKH GLH VFKOHFKWHVWH SIODQ]HQQXW]EDUH
:DVVHUNDSD]LWlW DXIZHLVHQ1 'DEHL ZXUGH �EHU 53 -DKUH KLQZHJ *U�QEUDFKH DQJHZHQGHW/ ZREHL GLH
(UQWHU�FNVWlQGH QDFK 0XOFKHQ DEWUDQVSRUWLHUW ZXUGHQ XQG VRPLW QLFKW ]XU�FN LQ GHQ 10.UHLVODXI
JHODQJHQ N|QQHQ1 (LQ 6]HQDULR/ EHL GHP GLH (UQWHU�FNVWlQGH DXI GHP )HOG EHODVVHQ ZXUGHQ/ ]HLJWH



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 97

XQWHUVFKLHGOLFKH $XVZLUNXQJHQ DXI GLH 1LWUDWEHODVWXQJ/ ZHOFKH QXU ]XP 7HLO UHGX]LHUW ZXUGH XQG LQ
PDQFKHQ *HELHWHQ VRJDU VLJQLILNDQW DQVWLHJ1

'HU 9RUVFKODJ/ 43( GHU %|GHQ PLW GHU VFKOHFKWHVWHQ QXW]EDUHQ :DVVHUNDSD]LWlW PLW *U�QEUDFKH +GDV
VLQG :1<77 KD ,]X EHZLUWVFKDIWHQ/ LVW DOOHUGLQJV LQ GHU 3UD[LV NDXP ]X YHUZLUNOLFKHQ XQG PD[LPDO DXI
*HPHLQGHHEHQH DQZHQGEDU> WURW]GHP ]HLJW GLHVH 0D�QDKPH HLQH GHXWOLFKH 5HGXNWLRQ GHU
*HVDPWEHODVWXQJ= (V HUIROJW HLQH 5HGXNWLRQ GHV 6LFNHUZDVVHUV YRQ GXUFKVFKQLWWOLFK 493 PP DXI 458
PP/ XQG GHV 6WLFNVWRIIDXVWUDJHV YRQ 55/5 NJ2KD/D DXI :/5 NJ2KD/D1 'DPLW HUJLEW VLFK HLQ
GXUFKVFKQLWWOLFKHU 1LWUDWJHKDOW LP 6LFNHUZDVVHU DXI GLHVHQ %|GHQ YRQ 95 PJ2O E]Z1 58 PJ2O/ GDV
HQWVSULFKW HLQHU 5HGXNWLRQ YRQ 8<(1 %H]RJHQ DXI GDV *HVDPWJHELHW HUJLEW VLFK HLQH 5HGXNWLRQ YRQ
6</5 PJ2O DXI 63/: PJ2O +055(,1

$EELOGXQJ 77= 5HGXNWLRQ GHU 1LWUDWEHODVWXQJ GHV 6LFNHUZDVVHUV DXI %|GHQ PLW VFKOHFKWHU
SIODQ]HQQXW]EDUHU :DVVHUNDSD]LWlW XQG *U�QEUDFKH

61915 5HGXNWLRQ GHU '�QJHUPHQJHQ

(LQH GHQNEDUH 9DULDQWH/ GHQ 6WLFNVWRIIDXVWUDJ DXI ODQGZLUWVFKDIWOLFKHQ )OlFKHQ ]X UHGX]LHUHQ/ LVW GLH
5HGXNWLRQ GHU '�QJHUJDEHQ XQWHU %HU�FNVLFKWLJXQJ YRQ HYHQWXHOOHQ (UWUDJVHLQEX�HQ1 ,Q GLHVHP
)DOOEHLVSLHO ZXUGH ]X 'HPRQVWUDWLRQV]ZHFNHQ LP JHVDPWHQ *HELHW GLH '�QJHUPHQJHQ XP 53(
UHGX]LHUW XQG GHUHQ $XVZLUNXQJ XQWHUVXFKW1



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 98

7DEHOOH 65 0 7DEHOOH 67 ]HLJHQ :HUWH YRQ (UWUDJ/ 3HUNRODWLRQ/ 6WLFNVWRIIDXVWUDJ XQG
1LWUDWNRQ]HQWUDWLRQ LP 3HUNRODWLRQVZDVVHU I�U GLH YHUVFKLHGHQHQ $QEDXJHELHWH/ VRZLH bQGHUXQJHQ
GHUVHOEHQ :HUWH EHL '�QJHUUHGXNWLRQ1 0LQLPXP0 XQG 0D[LPXPZHUWH GHU (UWlJH JHEHQ $XIVFKOXVV
�EHU GLH P|JOLFKH %DQGEUHLWH> 9HUJOHLFKH GHU EHLGHQ '�QJHYDULDQWHQ EH]LHKHQ VLFK DXI JHPLWWHOWH
:HUWH1

'LH 6LPXODWLRQ ]HLJW/ GDVV GLH (UWUlJH YRQ =XFNHUU�EH/ :LQWHUUDSV XQG :LQWHUZHL]HQ PLW HLQHU FD1
43(LJHQ $EQDKPH DXI GLH 0D�QDKPH UHDJLHUHQ/ DQGHUH )UXFKWDUWHQ MHGRFK QLFKW VWDUN EHWURIIHQ
ZHUGHQ1 ,QVJHVDPW UHGX]LHUW VLFK DEHU EHL QDKH]X JOHLFKEOHLEHQGHU 3HUNRODWLRQ GHU 6WLFNVWRIIDXVWUDJ
XQG GDPLW GLH 1LWUDWNRQ]HQWUDWLRQ LP 6LFNHUZDVVHU XP 57(1

7DEHOOH 65= -lKUOLFKH 0LQ0/ 0D[0 XQG JHZLFKWHWH 0LWWHOZHUWH GHV (UWUDJV +7URFNHQVXEVWDQ] >W2KD@,>
'�QJHUPHQJHQ >NJ2KD@> 5HGXNWLRQ GHV GXUFKVFKQLWWOLFKHQ (UWUDJV EHL '�QJHUUHGXNWLRQ XP 53(

)58&+7$57 0,1 (575$* 0$; (575$* $9 (575$* 13.+53=;=;, 1 +5:(, $9
5('

>W2KD@ >W2KD@ >W2KD@ >NJ2KD@ >NJ2KD@ >(@
=XFNHUU�EH 8/: 4:/6 45/; 583 0</;
=LHEHO 6/7 9/7 9/6 5:3 05/8
.DUWRIIHO 6/4 ;/6 :/8 683 433 06/9
.DURWWH :/; </< </5 683 03/3
:LQWHUZHL]HQ 4/5 ;/< 8/5 5-533 443 08/:
:LQWHUJHUVWH 3/: 7/8 7/: 5-483 0;/3
6RPPHUJHUVWH 3/5 7/7 6/7 583 07/3
'XUXPZHL]HQ 4/9 7/7 6/; 4;3/ 443 0:/3
:LQWHUUDSV 4/6 8/8 7/5 5-633 045/4
.|UQHUPDLV 7/4 </7 ;/< 733 06/:
.|UQHUHUEVH 3/< 6/8 5/;
6RQQHQEOXPH 3/8 8/3 5/8 633 04/<

7DEHOOH 66= -lKUOLFKH :HUWH YRQ 0LQ0/ 0D[0 XQG JHZLFKWHWH 0LWWHOZHUWH YRQ 3HUNRODWLRQ >PP@/
6WLFNVWRIIDXVWUDJ >NJ2KD@ XQG 1LWUDWNRQ]HQWUDWLRQ LP 6LFNHUZDVVHU >PJ2O@ EH]RJHQ DXI GLH ,VW06LWXDWLRQ

)/b&+( 3(5.2/$7,21 67,&.672))$8675$* 1,75$70
.21=(175$7,21

7RWDO NXOW1 0LQ 0 0D[ $Y 0LQ 0 0D[ $Y 0LQ 0 0D[ $Y
>KD@ >(@ >PP@ >PP@ >NJ2KD@ >NJ2KD@ >PJ2O@ >PJ2O@

&5 , 531;33 ;8 540553 :5 40:: 9/7 306;8 6<
&5 ,, 761933 ;4 :0596 :7 304<9 9/3 305543 69
&5 ,,, 641933 :6 :0578 8; 3087 8/< 30798 78
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7DEHOOH 67= -lKUOLFKH :HUWH YRQ 0LQ0/ 0D[0 XQG JHZLFKWHWH 0LWWHOZHUWH YRQ 3HUNRODWLRQ >PP@/
6WLFNVWRIIDXVWUDJ >NJ2KD@ XQG 1LWUDWNRQ]HQWUDWLRQ LP 6LFNHUZDVVHU >PJ2O@/ EHL 5HGXNWLRQ GHU
'�QJHUJDEHQ XP 53(/ LQFO1 5HGXNWLRQ +5HG, GHU 0LWWHOZHUWH YRQ 6WLFNVWRIIDXVWUDJ XQG
1LWUDWNRQ]HQWUDWLRQ LP 6LFNHUZDVVHU1

)/b&+( 3(5&2/$7,21 67,&.672))$8675$* 1,75$70
.21=(175$7,21

7RWDO NXOW1 0LQ 0 0D[ $Y 0LQ ± 0D[ $Y 5HG 0LQ 0 0D[ $Y 5HG
>KD@ >(@ >PP@ >PP@ >NJ2KD@ >NJ2KD@ >(@ >PJ2O@ >PJ2O@ >(@

&5 , 531;33 ;8 540554 :5 3/709: 7/: 05: 305;; 5< 059
&5 ,, 761933 ;4 :0596 :7 304;: 7/9 056 305437 5; 055
&5 ,,, 641933 :6 :0577 8; 307: 7/9 055 306:5 68 055

8QWHU %HU�FNVLFKWLJXQJ YRQ VSH]LILVFKHQ (UIRUGHUQLVVHQ NDQQ PLW GHU 6LPXODWLRQ YHUVFKLHGHQHU
6]HQDULHQ HLQH RSWLPDOH '�QJHUUHGXNWLRQ I�U GLH YHUVFKLHGHQHQ )UXFKWDUWHQ HU]LHOW ZHUGHQ/ RKQH
GHUHQ (UWUDJ VLJQLILNDQW ]X YHUPLQGHUQ1

61916 =ZLVFKHQEHJU�QXQJ

8P GLH $XVZLUNXQJ YRQ =ZLVFKHQEHJU�QXQJHQ LP +HUEVW ]X XQWHUVXFKHQ/ ZXUGH LQ GHU *HPHLQGH
2EHUVLHEHQEUXQQ GLH )UXFKWIROJH ))5 PLW XQG RKQH =ZLVFKHQEHJU�QXQJ VLPXOLHUW1 $OV :HWWHUVWDWLRQ
ZXUGH GLH 6WDWLRQ 2EHUVLHEHQEUXQQ KHUDQJH]RJHQ/ GLH 6LPXODWLRQ ZXUGH �EHU 53 -DKUH YRQ 4<;3 ELV
4<<< JHUHFKQHW1 'LH )UXFKWIROJH ))5 VHW]W VLFK ZLH IROJW ]XVDPPHQ=

=XFNHUU�EH/ .DUWRIIHO/ :LQWHUZHL]HQ/ :LQWHUUDSV/ :LQWHUZHL]HQ/ =XFNHUU�EH/ .|UQHUPDLV/ 'XUXP/
6RPPHUJHUVWH/:LQWHUZHL]HQ1

=ZLVFKHQEHJU�QXQJHQ ZXUGHQ GUHLPDO GXUFKJHI�KUW/ GDPLW HUJLEW VLFK GLH )UXFKWIROJH ))5=ZEH ZLH
IROJW=

=XFNHUU�EH/ .DUWRIIHO/ :LQWHUZHL]HQ/ :LQWHUUDSV/ :LQWHUZHL]HQ/ =ZLVFKHQEHJU�QXQJ/ =XFNHUU�EH/
.|UQHUPDLV/ 'XUXP/ =ZLVFKHQEHJU�QXQJ/ 6RPPHUJHUVWH/:LQWHUZHL]HQ/ =ZLVFKHQEHJU�QXQJ1

'LH 'LIIHUHQ]HQ GHU 3DUDPHWHU 3HUNRODWLRQ/ 6WLFNVWRIIDXVWUDJ XQG 1LWUDWNRQ]HQWUDWLRQ LP 6LFNHUZDVVHU
VLQG LQ GHQ IROJHQGHQ $EELOGXQJHQ +$EELOGXQJ 78 0 $EELOGXQJ 7:, HUVLFKWOLFK1
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$EELOGXQJ 78= 'LIIHUHQ]HQ >(@ LQ GHU 3HUNRODWLRQ >PP@ GHU ))5 RKQH XQG PLW =ZLVFKHQEHJU�QXQJ

$EELOGXQJ 79= 'LIIHUHQ]HQ >(@ LP 6WLFNVWRIIDXVWUDJ >NJ2KD@ GHU ))5 RKQH XQG PLW =ZLVFKHQEHJU�QXQJ



6 5lXPOLFKH 0RGHOOLHUXQJ GHV 6WLFNVWRIIDXVWUDJHV LQ GDV *UXQGZDVVHU PLW +LOIH GHV 6LPXODWLRQVPRGHOOV (3,& 6HLWH 9;

$EELOGXQJ 7:= 'LIIHUHQ]HQ >(@ LQ GHU 1LWUDWNRQ]HQWUDWLRQ LP 6LFNHUZDVVHU >PJ2O@ GHU ))5 RKQH XQG PLW
=ZLVFKHQEHJU�QXQJ

'LH 3HUNRODWLRQ QLPPW LQ GHU JHVDPWHQ *HPHLQGH YRQ 89 PP2D DXI 78 PP2D +04:(, DE1 'HU
6WLFNVWRIIDXVWUDJ LVW JHQHUHOO U�FNOlXILJ +YRQ 6/: NJ2KD/D DXI 5/3 NJ2KD/D/ 079(,/ DOOHUGLQJV HUJHEHQ
VLFK ]XQHKPHQGH $XVWUlJH EHL $QZHQGXQJ GHU =ZLVFKHQEHJU�QXQJ VSH]LHOO EHL GHU %RGHQIRUP :34:1
'LH 1LWUDWNRQ]HQWUDWLRQ LP 6LFNHUZDVVHU lQGHUW VLFK HQWVSUHFKHQG GHQ bQGHUXQJHQ EHL 3HUNRODWLRQ
XQG 6WLFNVWRIIDXVWUDJ YRQ 5</7 PJ2O DXI 4</5 PJ2O +068(,1

61917 3UlVHQWDWLRQHQ

'LH $QZHQGXQJ Ä(3,&,17³ ZXUGH LP 5DKPHQ GHV ,QWHUUHJ5F03URMHNWHV EHL GHQ 6LW]XQJHQ GHV
6WHXHUXQJVDXVVFKXVVHV LQ *ULHFKHQODQG XQG 8QJDUQ SUlVHQWLHUW1 :HLWHUH 3UlVHQWDWLRQHQ IDQGHQ
VWDWW=

• 6SDWLDO 0RGHOLQJ RI 1LWURJHQ /HDFKLQJ1 7WK ,QWHUQDWLRQDO $XVWULDQ0,VUDHOL 7HFKQLRQ 6\PSRVLXP=
Ä3UHVHUYLQJ WKH 4XDOLW\ RI RXU :DWHU 5HVRXUFHV³/ 8QLYHUVLWlW I�U %RGHQNXOWXU :LHQ/ 56058 $SULO
5334= 'LH $QZHQGXQJ ]HLJW GLH $XVZLUNXQJ YRQ $QZHQGXQJ GHU *U�QEUDFKH LQ HLQHU )UXFKWIROJH1

• 6SDWLDO 0RGHOLQJ RI 1LWURJHQ /HDFKLQJ1 7KH 45WK :RUOG )HUWLOL]HU &RQJUHVV= Ä)HUWLOL]HU/ )RRG
6HFXULW\ DQG (QYLURQPHQWDO 3URWHFWLRQ³/ %HLMLQJ/ 60< $XJXVW 5334= 3UlVHQWDWLRQ GHU $QZHQGXQJ
EHL 6LPXODWLRQ YRQ XQWHUVFKLHGOLFKHQ '�QJHJDEHQ LQ GHQ )UXFKWIROJHQ1
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7 *,6 ± JHVW�W]WH 0RGHOOLHUXQJ GHU %RGHQHURVLRQ GXUFK :LQG PLW
+LOIH GHU :LQGHURVLRQVJOHLFKXQJ

1HEHQ GHP :DVVHU LVW GHU :LQG HLQHU GHU ZLFKWLJVWHQ *HVWDOWHU GHU (UGREHUIOlFKH1 6HLQ
+DXSWZLUNXQJVEHUHLFK OLHJW GRUW/ ZR VLFK HLQH JHVFKORVVHQH 9HJHWDWLRQVGHFNH ZHJHQ ]X JUR�HU
7URFNHQKHLW RGHU .lOWH QLFKW HQWZLFNHOW1 'LHV OlVVW HUZDUWHQ/ GDVV :LQGHURVLRQ LQ GHQ JHPl�LJWHQ
.OLPDWHQ gVWHUUHLFKV NHLQH %HGURKXQJ I�U XQVHUH %|GHQ GDUVWHOOW1 'DV 0DUFKIHOG XQG GDV V�GOLFKH
:LHQHU %HFNHQ ZHUGHQ GHP SDQQRQLVFKHQ .OLPDUDXP ]XJHRUGQHW1 'LHVHU .OLPDUDXP ]HLFKQHW VLFK
GXUFK 1LHGHUVFKODJVDUPXW XQG JUR�H 7HPSHUDWXUH[WUHPH DXV1 )HKOW LQIROJH ODQGZLUWVFKDIWOLFKHU
1XW]XQJ YRQ VHKU VDQGLJHQ XQG WURFNHQHQ 6WDQGRUWHQ ]HLWZHLVH GLH VFK�W]HQGH 3IODQ]HQGHFNH/ VR
VLQG DXFK GLHVH *HELHWH WHPSRUlU YRQ %RGHQHURVLRQ GXUFK :LQG EHWURIIHQ1

'LH *HVFKLFKWH GHU (URVLRQVSUREOHPH GXUFK :LQG LP 0DUFKIHOG UHLFKW ELV LQV 0LWWHODOWHU ]XU�FN1
$XIJUXQG GHV JHVWLHJHQHQ %HGDUIV DQ $FNHU0 XQG :HLGHODQG ZXUGHQ GLH :DOGEHVWlQGH LP 0DUFKIHOG
LP 441 XQG 451 -DKUKXQGHUW ZHLWJHKHQG JHURGHW1 +LHUGXUFK ZXUGHQ GLH VHLW LKUHU (QWVWHKXQJ VWDELOHQ
)OXJVDQGH ZLHGHU PRELO/ ZDV ]X 9HU|GXQJ JDQ]HU 7HLOH GHU QHX JHVFKDIIHQHQ $JUDUIOlFKHQ I�KUWH1
(QGH GHV 4;1 -DKUKXQGHUWV ZXUGH JH]LHOW PLW GHU :LHGHUDXIIRUVWXQJ EHVRQGHUV JHIlKUGHWHU %HUHLFKH
EHJRQQHQ1 'XUFK GLH )OXUEHUHLQLJXQJ/ GLH (QGH GHV 4<1 8QG $QIDQJ GHV 531 -DKUKXQGHUWV
GXUFKJHI�KUW ZXUGH/ ZDU HV P|JOLFK/ XPIDQJUHLFKH :LQGVFKXW]J�UWHO DQ]XOHJHQ1 +LHUGXUFK NRQQWH HLQ
GHXWOLFKHU 5�FNJDQJ GHV %RGHQDEWUDJHV GXUFK :LQG HUUHLFKW ZHUGHQ1

'LH $XVZLUNXQJ GHU :LQGHURVLRQ VLQG YLHOIlOWLJ1 (LQHUVHLWV NRPPW HV GXUFK GLH OLPLWLHUWH
7UDQVSRUWNDSD]LWlW GHV :LQGHV ]X HLQHP $EWUDQVSRUW GHU IHLQHUHQ XQG OHLFKWHUHQ %RGHQSDUWLNHO VDPW
1lKU0 XQG '�QJHVWRIIHQ1 'DGXUFK YHUULQJHUW VLFK GLH :DVVHUDXVWDXVFKNDSD]LWlW VRZLH GLH
%RGHQILOWHUZLUNXQJ GHV 6WDQGRUWHV1 'XUFK GLH LP 7UDQVSRUW EHILQGOLFKHQ %RGHQSDUWLNHO ZLHGHUXP NDQQ
HV ]X HLQHU 6FKlGLJXQJ YRQ .HLPOLQJHQ GXUFK .RUUDVLRQ NRPPHQ1 'HU DEJHWUDJHQH %RGHQ ZLUG QXU
]XP 7HLO YRQ GHQ EHWURIIHQHQ )OlFKHQ HQWIHUQW1 9RU DOOHP GLH JU|�HUHQ 3DUWLNHO GHV YHUZHKWHQ %RGHQV
ODJHUQ VLFK NRQ]HQWULHUW LQ *UlEHQ/ IODFKHQ 0XOGHQ/ HQWODQJ YRQ %RGHQVFKXW]J�UWHOQ RGHU LQ )RUP
NOHLQHU '�QHQ DP (QGH HLQHV )HOGHV DE1 'XUFK GLHVH $EODJHUXQJHQ NDQQ GHU 3IODQ]HQEHVWDQG
JHVFKlGLJW XQG HLQH 6WUXNWXUYHUVFKOHFKWHUXQJ GHV %RGHQV KHUYRUJHUXIHQ ZHUGHQ1

2E XQG LQ ZHOFKHQ 0D�H HV ]X %RGHQYHUODJHUXQJ GXUFK :LQGZLUNXQJ NRPPW/ ZLUG GXUFK GLH
(URVLYLWlW GHV .OLPDV/ GLH (URGLHUEDUNHLW GHV %RGHQV XQG GLH JHZlKOWH %HZLUWVFKDIWXQJVIRUP
EHHLQIOXVVW1 'D I�U GDV 0DUFKIHOG NHLQH 0HVVXQJHQ GHV %RGHQDEWUDJHV YRUOLHJHQ/ PXVV I�U GLH
$EVFKlW]XQJ GHU %RGHQYHUODJHUXQJ DXI PDWKHPDWLVFKH 0RGHOOH ]XU�FNJHJULIIHQ ZHUGHQ1 'XUFK GLH
$QZHQGXQJ HLQHV 6LPXODWLRQVPRGHOOV LVW HV DXFK P|JOLFK/ GHQ (LQIOXVV JHlQGHUWHU 5DXPHQWZLFNOXQJ
+]1%1 GLH $QODJH ]XVlW]OLFKHU :LQGVFKXW]KHFNHQ RGHU HLQH QHXH 6FKODJDXIWHLOXQJ, XQG YHUVFKLHGHQHU
%HZLUWVFKDIWXQJVIRUPHQ DXI GHQ %RGHQDEWUDJ GXUFK :LQG DE]XVFKlW]HQ1

=LHO GLHVHU 6WXGLH LVW GLH (QWZLFNOXQJ HLQHV NRPSDNWHQ ,QVWUXPHQWHV ]XU $EVFKlW]XQJ GHU
%RGHQHURVLRQ GXUFK :LQG I�U HLQ *HELHW LP UHJLRQDOHQ 0D�VWDE1 'XUFK GLH 'DUVWHOOXQJ GHV ,VW0
=XVWDQGHV GHV %RGHQDEWUDJHV NDQQ HLQH +LOIHVWHOOXQJHQ I�U GLH 5HJLRQDOHQWZLFNOXQJ JHJHEHQ XQG
$XVZLUNXQJHQ YRQ JHSODQWHQ 0D�QDKPHQ KLQVLFKWOLFK GHU *HIlKUGXQJ GHV %RGHQ GXUFK :LQG
EHZHUWHW ZHUGHQ1 7HLO GLHVHV ,QVWUXPHQWV LVW HLQH 'DWHQEDQN DOOHU I�U GLH 6LPXODWLRQ UHOHYDQWHQ 'DWHQ
I�U GDV 0DUFKIHOG1

'HU KLHU YRUOLHJHQGH %HULFKW EHVFKUHLEW GHQ $XIEDX GHV ,QVWUXPHQWHV ]XU 6LPXODWLRQ GHU
%RGHQHURVLRQ/ VRZLH GHQ $XIEDX GHU 'DWHQEDQN1 /LHJHQ 9RUVFKOlJH I�U 0D�QDKPHQ GHU
5HJLRQDOHQWZLFNOXQJ DQGHUHU 3URMHNWSDUWQHU YRU/ N|QQHQ GLHVH KLQVLFKWOLFK LKUHU $XVZLUNXQJHQ DXI GLH
%RGHQHURVLRQ GXUFK :LQG XQWHUVXFKW ZHUGHQ1



7 *,6 ± JHVW�W]WH 0RGHOOLHUXQJ GHU %RGHQHURVLRQ GXUFK :LQG PLW +LOIH GHU :LQGHURVLRQVJOHLFKXQJ 6HLWH :3

714 :LQGHURVLRQVPRGHOOH

)�U GLH 0RGHOOLHUXQJ GHU %RGHQHURVLRQ GXUFK :LQG VWHKW QXU HLQH EHVFKUlQNWH $Q]DKO YRQ 0RGHOOHQ
]XU 9HUI�JXQJ1 'LH ZLFKWLJVWHQ ZHUGHQ KLHU NXU] YRUJHVWHOOW=

71414 :LQGHURVLRQVPRGHOOH

7141414 :LQG (URVLRQ (TXDWLRQ=

'LH Ä:LQG (URVLRQ (TXDWLRQ³ +:(4, ZDU GDV HUVWH 0RGHOO ]XU $EVFKlW]XQJ GHV %RGHQYHUOXVWHV GXUFK
:LQG +:22'58)) XQG 6,''2:$</ 4<98,1 :(4 LVW HLQ HPSLULVFKHV 0RGHO/ ZHOFKHV DXI JHPHVVHQ
MlKUOLFKHQ %RGHQDEWUlJHQ I�U HLQ )HOG LQ *DUGHQ &LW\ 2 .DQVDV EDVLHUW1 0LW +LOIH YRQ YHUVFKLHGHQHQ
=XVFKOlJHQ/ ZHOFKH MH HLQH *UXSSH YRQ (LQIOXVVIDNWRUHQ GHU %RGHQHURVLRQ UHSUlVHQWLHUHQ/ ZLUG GHU
%RGHQYHUOXVW I�U HLQ LVROLHUWHV )HOGHV HUPLWWHOW1 :LH EHL DOOHQ HPSLULVFKHQ $QVlW]HQ PXVV GLH
$QZHQGXQJ GHV 0RGHOOV DX�HUKDOE GHU 5DQGEHGLQJXQJHQ/ I�U ZHOFKH HV HQWZLFNHOW ZXUGH/ PLW
%HGDFKW YRUJHQRPPHQ ZHUGHQ1 $OV (UJHEQLV OLHIHUW :(4 GLH -DKUHVVXPPH GHV %RGHQDEWUDJHV/
ZREHL ,QWHUDNWLRQ HLQ]HOQHU HURGLHUHQGHU )OlFKHQ QLFKW EHU�FNVLFKWLJW ZHUGHQ +NHLQH %HU�FNVLFKWLJXQJ
YRQ 'HSRVLWLRQ,1

7141415 5HYLVHG :LQG (URVLRQ (TXDWLRQ=

'LH Ä5HYLVHG :LQG (URVLRQ (TXDWLRQ³ +5:(4, LVW HLQ QHX HQWZLFNHOWHV 0RGHOO GHV 86'$0$56/
ZHOFKHV HLQH ]HLWOLFKH $XIO|VXQJ GHV %RGHQDEWUDJHV ELV ]X HLQHP 7DJ HUODXEW1 5:(4 EHU�FNVLFKWLJW
MHGRFK QXU %RGHQYHUOXVW LP /XIWVWURP ELV ]X HLQHU +|KH YRQ 5 P �EHU *UXQG1 +LHUGXUFK ZLUG GHU
%RGHQ/ GHU VLFK LQ GHU 7UDQVSRUWSKDVH GHU 6XVSHQVLRQ EHILQGHW/ QLFKW ]XU *lQ]H HUIDVVW1 'LH
6XVSHQVLRQ NDQQ MHGRFK ELV ]X 73( GHV %RGHQYHUOXVWHV DXVPDFKHQ +&+(3,// 4<96, XQG LVW DOOHLQLJ
I�U DOOH YRQ GHU :LQGHURVLRQ YHUXUVDFKWHQ RII0VLWH 3UREOHPH YHUDQWZRUWOLFK +6LFKWEHKLQGHUXQJHQ/
*HVXQGKHLWVULVLNR GXUFK 6WDXEEHODVWXQJ,1

7141416 (URVLRQ 3URGXFWLYLW\ ,PSDFW &DOFXODWRU=

'HU Ä(URVLRQ 3URGXFWLYLW\ ,PSDFW &DOFXODWRU³ +(3,&, EHVLW]W DXFK HLQ 0RGXO/ XP GLH %RGHQHURVLRQ
GXUFK :LQG DE]XVFKlW]HQ1 'DV YHUZHQGHWH 0RGHO LVW HLQH PRGLIL]LHUWH 9HUVLRQ GHU :(41 (V HUODXEW
GLH 9DULDELOLWlW GHU )HOGREHUIOlFKH �EHU GLH =HLW LQ %HWUDFKW ]X ]LHKHQ1 :HLWHUV ZXUGH GLH ]HLWOLFKH
$XIO|VXQJ GHU %HUHFKQXQJ GHV %RGHQYHUOXVWHV DXI 7DJHVEDVLV YHUN�U]W1 'LH VR PRGLIL]LHUWH
$EWUDJVJOHLFKXQJ ZLUG DOV Ä:LQG (URVLRQ &RQWLQXRXV 6LPXODWLRQ³ +:(&6, EH]HLFKQHW1

7141417 :LQG (URVLRQ 3UHGLFWLRQ 6\VWHP=

'DV Ä:LQG (URVLRQ 3UHGLFWLRQ 6\VWHP³ +:(36, ZXUGH YRP 86'$0$56 PLW GHP =LHO HQWZLFNHOW/ GLH
DOWH :(4 GXUFK HLQH QHXH 7HFKQRORJLH GHU (URVLRQVPRGHOOLHUXQJ ]X HUVHW]HQ ++$*(1/ 4<<4,1 'DV
0RGHOO YHUIROJW HLQHQ SUR]HVVRULHQWLHUWHQ/ SK\VLNDOLVFK EDVLHUWHQ $QVDW] GHU 6LPXODWLRQ1 $XI GHU
*UXQGODJH YRQ .OLPD0/ %RGHQ0 XQG %HDUEHLWXQJVGDWHQ ZLUG GHU =XVWDQG GHU Ä)HOGREHUIOlFKH³
PRGHOOLHUW1 :HQQ GHU *UHQ]ZHUW I�U %RGHQHURVLRQ GXUFK :LQGZLUNXQJ DQ HLQHP 6LPXODWLRQVWDJ
HUUHLFKW ZLUG/ ZLUG GHU %RGHQDEWUDJ DXI HLQHU VW�QGOLFKHQ %DVLV EHUHFKQHW1 'DV (UJHEQLV LVW GHU
%RGHQDEWUDJ DXIJHWHLOW LQ GLH HLQ]HOQHQ 7UDQVSRUWSKDVHQ ZLH .ULHFKHQ26DOWDWLRQ XQG 6XVSHQVLRQ1
:HLWHUV ZLUG GLH 0DVVH GHV HPLWWLHUWHQ 6WDXEHV NOHLQHU 43 µµµµP HUUHFKQHW1 'HU SK\VLNDOLVFK EDVLHUWH
$QVDW] YRQ :(36 VROOWH HLQHQ (LQVDW] GHV 0RGHOOV DXFK DX�HUKDOE GHV %HUHLFKHV/ I�U ZHOFKHQ HV
HQWZLFNHOW ZXUGH/ HUP|JOLFKHQ1 'XUFK GLH KRKH ]HLWOLFKH $XIO|VXQJ GHV HUPLWWHOWHQ %RGHQYHUOXVWHV LVW
GHU 9HUODXI GHU (URVLRQ LP -DKUHVJDQJ HUVLFKWOLFK XQG OlVVW VR 5�FNVFKO�VVH DXI GLH
(URVLRQVJHIlKUGXQJ HLQ]HOQHU %RGHQEHDUEHLWXQJV0 XQG $QEDXWHFKQLNHQ ]X1 :HLWHUV HUODXEW GLH



7 *,6 ± JHVW�W]WH 0RGHOOLHUXQJ GHU %RGHQHURVLRQ GXUFK :LQG PLW +LOIH GHU :LQGHURVLRQVJOHLFKXQJ 6HLWH :4

$XIWHLOXQJ GHV %RGHQYHUOXVWHV LQ GLH HLQ]HOQHQ 7UDQVSRUWSKDVHQ HLQH $EVFKlW]XQJ YRQ RQ0 XQG RII0
VLWH $XVZLUNXQJHQ1 'HU JU|�WH 1DFKWHLO GLHVHV 0RGHOOV OLHJW LP VHKU XPIDQJUHLFKHQ %HGDUI DQ 'DWHQ/
ZHOFKHU LQ GHU 5HJHO QLFKW ]XU *lQ]H ]X 9HUI�JXQJ VWHKHQ1 :HLWHUV VWHKW GDV 0RGHOO QRFK LQ GHU
(QWZLFNOXQJ XQG ZXUGH QRFK QLFKW DXVUHLFKHQG YDOLGLHUW1

71415 hEHUOHJXQJHQ ]X 0RGHOODXVZDKO

'LH $XVZDKO GHV 6LPXODWLRQVPRGHOOV PXVV PLW 5�FNVLFKW DXI GDV =LHO GHU 8QWHUVXFKXQJ/ GLH
YRUKDQGHQHQ 'DWHQ XQG GLH *U|�H GHV 8QWHUVXFKXQJVJHELHWHV HUIROJHQ1

)�U GLH &KDUDNWHULVLHUXQJ YRQ 6WDQGRUWHQ LP %H]XJ DXI LKUH (URVLRQVJHIlKUGXQJ LVW YRU DOOHP GHU
9HUJOHLFK ]ZLVFKHQ GHQ YHUVFKLHGHQHQ 6WDQGRUWHQ ZLFKWLJ/ ZHQLJHU GLH P|JOLFKVW H[DNWH $EVFKlW]XQJ
GHV WDWVlFKOLFKH %RGHQDEWUDJHV1 'LHV LVW DXFK PLW UHODWLY HLQIDFKHQ/ HPSLULVFKHQ 0RGHOOHQ P|JOLFK1
:HLWHUV LVW GLH $QZHQGXQJ HLQHV SK\VLNDOLVFKHQ/ PHLVW VHKU DXIZHQGLJHQ 0RGHOOV QXU VLQQYROO/ ZHQQ
HLQ *UR�WHLO GHU HUIRUGHUOLFKHQ 'DWHQ LQ DXVUHLFKHQGHU 4XDOLWlW YRUOLHJW1

'LH 4XDOLWlW XQG (LJQXQJ GHU 'DWHQTXHOOHQ NDQQ DQKDQG IROJHQGHU .ULWHULHQ EHXUWHLOW ZHUGHQ=

� )OlFKHQGHFNHQGH 9HUI�JEDUNHLW

� $NWXDOLWlW

� 0D�VWDE XQG UlXPOLFKH $XIO|VXQJ

� $JJUHJLHUXQJVVWXIH

� 9HU]HUUXQJVIUHLKHLW

� 'LJLWDOH RGHU DQDORJH 'DWHQ

� 'DWHQIRUPDW

,P )DOOH GHU 0RGHOOLHUXQJ GHU :LQGHURVLRQ I�U GDV 0DUFKIHOG WUHWHQ 3UREOHP EHL GHQ %RGHQGDWHQ DOV
DXFK EHL GHQ PHWHRURORJLVFKHQ 'DWHQ DXI1 $XIJUXQG GHU KRKHQ UlXPOLFKHQ 9DULDELOLWlW GHU
%RGHQSDUDPHWHU VLQG GLH ÄZHQLJHQ³ 3URILOVWHOOHQ/ ZHOFKH LQ GHU |VWHUUHLFKLVFKHQ %RGHQNDUWLHUXQJ
HUIDVVW VLQG/ QLFKW DXVUHLFKHQG/ XP GLH %|GHQ LP 8QWHUVXFKXQJVJHELHW PLW DXVUHLFKHQGHU *HQDXLJNHLW
KLQVLFKWOLFK LKUHU 3URILOVWUXNWXU XQG LKUHU %RGHQSDUDPHWHU ]X EHVFKUHLEHQ1 :HLWHUV VLQG QLFKW DOOH YRQ
SK\VLNDLVFKHQ 0RGHOOHQ EHQ|WLJWHQ %RGHQSDUDPHWHU +.RUQJU|�HQYHUWHLOXQJ/ 'XUFKOlVVLJNHLW/
6DXJVSDQQXQJV0:DVVHUDQWHLOV0%H]LHKXQJ/ .DWLRQHQDXVWDXVFKNDSD]LWlW, YRUKDQGHQ1 ,P )DOOH GHU
PHWHRURORJLVFKH 'DWHQ WUHWHQ 3UREOHPH EHL GHQ 3DUDPHWHUQ :LQGJHVFKZLQGLJNHLW XQG ±ULFKWXQJ
KLQVLFKWOLFK UlXPOLFKHU $XIO|VXQJ DOV DXFK GHU 4XDOLWlW GHU %HREDFKWXQJHQ DXI1

0�VVHQ GLH HUIRUGHUOLFKHQ 'DWHQ HUVW YRQ GHQ YRUKDQGHQHQ 'DWHQ PLW +LOIH YRQ 6FKlW]YHUIDKUHQ XQG
.RUUHODWLRQHQ DEJHOHLWHW ZHUGHQ/ VR VWHLJW GLH 8QVLFKHUKHLW GHV 6LPXODWLRQVHUJHEQLVVHV1 'DKHU LVW GHU
(LQVDW] YRQ NRPSOH[HQ 0RGHOOHQ RIW QLFKW PHKU JHUHFKWIHUWLJW +KRKHU $XIZDQG LQ GHU 'DWHQYHUZDOWXQJ/
5HFKHQ]HLWHQ XVZ1,1 $XV GLHVHP *UXQG ZLUG I�U GLH 0RGHOOLHUXQJ GHU :LQGHURVLRQ LP 3URMHNWJHELHW
DXI GDV HPSLULVFKH 0RGHOO GHU :LQGHURVLRQVJOHLFKXQJ :(4 ]XU�FNJHJULIIHQ/ ZREHL MHGRFK HLQ
EHVRQGHUHU $QVDW] ]XU %HU�FNVLFKWLJXQJ GHU ]HLWOLFK VWDUN YHUlQGHUOLFKHQ (LQIOXVVJU|�HQ DQJHZDQGW
ZLUG1

71416 0RGHOOEHVFKUHLEXQJ

'LH :LQGHURVLRQVJOHLFKXQJ +:(4 I�U :LQG (URVLRQ (TXDWLRQ, ZLUG PHLVW LQ GHU YRQ :22'58)) XQG
6,''2:$< +4<98, SXEOL]LHUWHQ )RUP DQJHJHEHQ1

),,,,( VLCKIfE =
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( (URVLRQVUDWH >W KD04 D04@

, %RGHQHURGLHUEDUNHLWVLQGH[ >W KD04 D04@

. 5DXKLJNHLWVIDNWRU >0@

& .OLPDIDNWRU >$QWHLO GHV &0)DNWRUV YRQ *DUGHQ &LW\ 2 .DQVDV@

/ 8QJHVFK�W]WH )HOGOlQJH LQ 5LFKWXQJ GHV YRUKHUUVFKHQGHQ :LQGHV >P@

9 9HJHWDWLRQVGHFNHQ0)DNWRU >NJ KD04@

'LH HLQ]HOQHQ )DNWRUHQ VLQG ]XP 7HLO 6XPPHQSDUDPHWHU I�U YHUVFKLHGHQH (LQIOXVVJU|�HQ GHU
:LQGHURVLRQ1 'LH JHQDXH 'HILQLWLRQ GHU )DNWRUHQ XQG LKUH %HVWLPPXQJ ZLUG LP IROJHQGHQ $EVFKQLWW
HUOlXWHUW1

)�U GHQ IXQNWLRQDOHQ =XVDPPHQKDQJ GHU HLQ]HOQHQ )DNWRUHQ GHU :(4 ZXUGHQ 'LDJUDPPH XQG
7DEHOOHQ ]XU /|VXQJ GHU *OHLFKXQJ HQWZLFNHOW1 'LH (URVLRQ NDQQ MHGRFK DXFK PLW IROJHQGHU *OHLFKXQJ
EHUHFKQHW ZHUGHQ +:,//,$06 HW DO1/ 4<;7,=
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( )
( )

24

1059,11051,81093,81

1059,21074,4759,0exp

234

33,3exp1218,012

200156,0exp21056,1

3

2

1

35232
2

3422
1

87,23484,03484,03484,0

0

3829,0

0

26,16
0

ψψ
ψ
ψ

EE

VVV

VVV

EEFE

L

L

L

L
EF

EEL

CKIE

KIE

⋅=

⋅⋅−⋅⋅+⋅⋅+=

⋅⋅+⋅⋅−⋅−=

−+=



















⋅−⋅





⋅−⋅=

⋅−⋅⋅=

⋅⋅=
⋅=

−−−

−−

−

−

%HVRQGHUH 9HUIDKUHQ GHU $QZHQGXQJ GHU :(4=

'D VLFK GLH PHLVWHQ (LQIOXVVJU|�HQ GHU :LQGHURVLRQ LP 9HUODXI HLQHV -DKUHV lQGHUQ/ ZXUGHQ
YHUVFKLHGHQH $QVlW]H ]XU %HU�FNVLFKWLJXQJ GHU ]HLWOLFKHQ 9DULDELOLWlW GHU (LQIOXVVIDNWRUHQ HQWZLFNHOW=

,P )DOOH GHU Ä:(4 &ULWLFDO 3HULRG 3URFHGXUH³ +EHVFKULHEHQ LQ 15&6/ 4<<<, ZHUGHQ GLH )DNWRUHQ I�U
MHQH =HLWUlXPH HLQHV -DKUHV +RGHU HLQHU )UXFKWIROJH, HUPLWWHOW/ LQ GHU GHU JU|�WH %RGHQDEWUDJ DXI
HLQHP )HOG XQWHU JHJHEHQ $QEDXEHGLQJXQJHQ ]X HUZDUWHQ LVW1

'LH Ä:(4 0DQDJHPHQW 3HULRG 3URFHGXUH³ +%21< HW1 DO1 EHVFKULHEHQ LQ 15&6/ 4<<<, ZXUGH I�U )lOOH
HQWZLFNHOW EHL GHQHQ VLFK GLH (LQIOXVVJU|�HQ �EHU GDV -DKU VWDUN YHUlQGHUQ1 'LH )UXFKWIROJH ZLUG LQ
PHKUHUH =HLWUlXPH XQWHUWHLOW1 'LH =HLWUlXPH ZHUGHQ VR JHZlKOW/ GDVV GLH (LQIOXVVJU|�HQ LQQHUKDOE
HLQHV =HLWUDXPV DOV JOHLFKEOHLEHQG +LP %H]XJ DXI LKUH :LUNXQJ DXI GHQ %RGHQDEWUDJ, DQJHVHKHQ
ZHUGHQ N|QQHQ1 )�U MHGHQ =HLWUDXP ZHUGHQ GLH (LQIOXVVJU|�HQ ,/ ./ // XQG 9 EHVWLPPW XQG GHU
%RGHQDEWUDJ PLW GHP .OLPDIDNWRU I�U GDV JDQ]H -DKU EHUHFKQHW1 'HU VR EHUHFKQHWH %RGHQDEWUDJ ZLUG
PLW GHP $QWHLO GHU HURVLYHQ :LQGHQHUJLH GHV EHWUDFKWHWHQ =HLWUDXP DQ GHU HURVLYHQ :LQGHQHUJLH GHV
JHVDPWHQ -DKUHV JHZLFKWHW1
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(:( HURVLYH :LQGHQHUJLH GHV JHVDPWHQ -DKUHV

(:(L HURVLYH :LQGHQHUJLH GHV =HLWDEVFKQLWWHV L

(L %RGHQDEWUDJ EHUHFKQHW PLW GHQ )DNWRUHQ ,/ // / XQG 9 GHV =HLWDEVFKQLWWHV L

VRZLH GHP .OLPDIDNWRU & GHV JHVDPWHQ -DKUHV

)�U GDV YRUOLHJHQGH 3URMHNW ZLU GLH Ä:(4 0DQDJHPHQW 3HULRG 3URFHGXUH³ DQJHZDQGW/ ZREHL GLH
(LQIOXVVJU|�HQ %LRPDVVH XQG 2EHUIOlFKHQUDXKLJNHLW DOV ]HLWOLFK YHUlQGHUOLFKH *U|�HQ DQJHVHKHQ
ZHUGHQ1 'LH )UXFKWIROJH ZLUG LQ KDOEPRQDWOLFKH $EVFKQLWWH XQWHUWHLOW XQG I�U MHGHQ GLHVHU $EVFKQLWWH
GHU 9HJHWDWLRQV0)DNWRU XQG GHU 5DXKLJNHLWV0)DNWRU DEJHVFKlW]W1 'LH $EVFKlW]XQJ HUIROJW PLW +LOIH YRQ
0HVVZHUWHQ XQG 6LPXODWLRQVPRGHOOHQ +]1%1 (3,& I�U %LRPDVVH RGHU :(36 I�U 5DXKLJNHLW,1 'HP
HWZDV JU|�HUHQ $XIZDQG I�U GLH (UVWHOOXQJ GLHVHU Ä0DQDJHPHQW 3HULRG 3URFHGXUH³ ,QSXWV VWHKW GLH
KRKH 7UDQVSDUHQ] GHU 'DWHQ JHJHQ�EHU1 6R LVW HV QLFKW HUIRUGHUOLFK HLQH 9LHO]DKO YRQ
6LPXODWLRQVHUJHEQLVVHQ ]X �EHUSU�IHQ1

71417 9HUNQ�SIXQJ YRQ *,6 XQG :(4

(LQ JHRJUDSKLVFKHV ,QIRUPDWLRQVV\VWHPH +NXU] *,6, NDQQ DOV HLQ FRPSXWHUJHVW�W]WHV 0RGHOO ]XU
(UIDVVXQJ/ 6SHLFKHUXQJ/ 'DUVWHOOXQJ/ 0DQLSXODWLRQ XQG $QDO\VH PHLVW JUR�HU 0HQJHQ DQ
UDXPEH]RJHQHQ 'DWHQ EHVFKULHEHQ ZHUGHQ1 (LQ *,6 ]HLFKQHW VLFK GXUFK GLH 0|JOLFKNHLW GHU
ORJLVFKHQ 9HUNQ�SIXQJ XQG 9HUVFKQHLGXQJ JHRUHIHUHQ]LHUWHU 'DWHQ DXV1 (V LVW P|JOLFK/
XQWHUVFKLHGOLFKH WKHPDWLVFKH .DUWHQ +/D\HU, HLQHV 8QWHUVXFKXQJVJHELHWHV ]X HUVWHOOHQ/ GLHVH PLW
'DWHQEDQNHQ ]X YHUNQ�SIHQ XQG VR )OlFKHQ ]X DWWULEXWLHUHQ1 *HRPHWULH0 XQG 6DFKGDWHQ ZHUGHQ
JHPHLQVDP YHUZDOWHW1 'XUFK 9HUVFKQHLGXQJ GHU XQWHUVFKLHGOLFKHQ ,QIRUPDWLRQVHEHQHQ NDQQ I�U HLQ
JHRUHIHUHQ]LHUWHV/ UlXPOLFKHV (OHPHQW HLQH $XVZHUWXQJ E]Z1 $QDO\VH XQG %LODQ]LHUXQJ HUIROJHQ1
8QDEKlQJLJ YRQ GHU JHRPHWULVFKHQ )RUP GHU UlXPOLFKHQ (OHPHQWH +3XQNW/ /LQLH/ )OlFKH, N|QQHQ
*HRPHWULHGDWHQ JUXQGVlW]OLFK LQ ]ZHL YHUVFKLHGHQHQ 'DWHQIRUPDWHQ ± 9HNWRU 2 5DVWHU ± GDUJHVWHOOW
XQG EHVFKULHEHQ ZHUGHQ1

)�U GLHVHV 3URMHNW ZXUGH GLH 'DUVWHOOXQJ GHU 'DWHQ LP 9HNWRUIRUPDW JHZlKOW1 ,P 9HNWRUIRUPDW ZHUGHQ
UDXPEH]RJHQH 2EMHNWH PLW +LOIH YRQ 3XQNW0.RRUGLQDWHQ EHVFKULHEHQ1 'LH *UXQGHOHPHQWH YRQ
9HNWRUGDWHQ VLQG GHU 3XQNW/ GLH /LQLH XQG GLH )OlFKH1 9HNWRUGDWHQ HUP|JOLFKHQ HLQH IOlFKHQVFKDUIH
:LHGHUJDEH/ HLQH NRPSDNWH 'DWHQVWUXNWXU XQG VRPLW HLQH JHULQJH 'DWHQPHQJH1

)�U GDV YRUOLHJHQGH 3URMHNW ZXUGH GLH *,6 6RIWZDUH $5&9LHZ GHU )LUPD (65, YHUZHQGHW1 ,P
$5&9LHZ ZHUGHQ 'DWHQHEHQHQ +/D\HU, DOV Ä7KHPHQ³/ GLH 6DFKGDWHQ GHU UDXPEH]RJHQHQ (OHPHQWH
DOV Ä$WWULEXWH³ EH]HLFKQHW1 )�U MHGH 'DWHQHEHQH ZHUGHQ GLH 6DFKGDWHQ LQ HLQHU Ä$WWULEXW 7DEHOOH³
DEJHOHJW1 ,P IROJHQGHQ ZHUGHQ GLH %HJULIIH /D\HU XQG 7KHPHQ VRZLH 6DFKGDWHQ XQG $WWULEXWH
JOHLFKEHGHXWHQG YHUZHQGHW1

%HL GHU ,QWHJUDWLRQ HLQHV 0RGHOOV PLW HLQHP *,6 N|QQHQ YHUVFKLHGHQH 6WXIHQ GHU ,QWHJUDWLRQ
XQWHUVFKLHGHQ ZHUGHQ1 %HL GHU ÄDG KRF ,QWHJUDWLRQ³ GLHQW GDV *,6 OHGLJOLFK DOV HLQ
'DWHQYHUZDOWXQJVV\VWHP ]XU 9RUEHUHLWXQJ GHU I�U GLH 6LPXODWLRQ HUIRUGHUOLFKHQ 'DWHQ1 'LH
0RGHOOLHUXQJ ZLUG JHWUHQQW YRQ *,6 DXVJHI�KUW1 ,Q GHU 6WXIH GHU ÄSDUWLHOOHQ ,QWHJUDWLRQ³ ZLUG HLQH
6FKQLWWVWHOOH ]ZLVFKHQ *,6 XQG 0RGHOO HQWZLFNHOW/ ZHOFKH HV HUP|JOLFKW/ GLH ,QSXWGDWHQ I�U GLH
6LPXODWLRQ LP HUIRUGHUOLFKHQ )RUPDW EHUHLW]XVWHOOHQ/ DOV DXFK GDV (UJHEQLV GHU 6LPXODWLRQ LQ GDV *,6
HLQ]XOHVHQ1 *,6 XQG 6LPXODWLRQVPRGHOO VLQG MHGRFK QRFK LPPHU ]ZHL JHWUHQQWH 6\VWHPH1 %HL HLQHU
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ÄYROOVWlQGLJHQ ,QWHJUDWLRQ³ VLQG GDV *,6 XQG GDV 6LPXODWLRQVPRGHOO ]X HLQHP HLQKHLWOLFKHQ
3URJUDPPV\VWHP YHUVFKPRO]HQ1

$XIJUXQG GHU *U|�H GHV 8QWHUVXFKXQJVJHELHWHV XQG GHU GDUDXV UHVXOWLHUHQGHQ JUR�HQ 0HQJH DQ
'DWHQ ZLUG HLQ *,6 I�U GLH HIIL]LHQWH 9HUZDOWXQJ/ 0DQLSXODWLRQ XQG $QDO\VH DOOHU I�U GLH 0RGHOOLHUXQJ
GHU :LQGHURVLRQ HUIRUGHUOLFKHQ 'DWHQ YHUZHQGHW1 'LH JHULQJH .RPSOH[LWlW GHU :(4 HUP|JOLFKW HV/
GDV 6LPXODWLRQVPRGHOO LQ GHU 6NULSW06SUDFKH YRQ $5&9LHZ XP]XVHW]HQ/ XQG VR HLQH YROOVWlQGLJH
,QWHJUDWLRQ ]ZLVFKHQ GHP 6LPXODWLRQVPRGHOO XQG *,6 ]X HUUHLFKHQ1 'DGXUFK HQWVWHKW HLQ VHKU
NRPSDNWHV XQG HLQIDFKHV 6\VWHP ZHOFKHV ]X *lQ]H DXI GHP *,6 DXIEDXW1
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'DWHQJUXQGODJH

.OLPDGDWHQ=
=$0*
6WDW1 $XVZHUW1

%RGHQGDWHQ=
%RGHQNDUWLHUXQJ

7RSRJUDSKLH
/DQGQXW]XQJ=

g.83/ 6DWHOOLWHQ0
ELOGHU/ /XIWELOGHU

:LQGVFKXW]=
g.83
6DW1 ) /XIWELOGHU
$XIQDKPH

)UXFKWIROJH=
,19(.26
FKDU1 )UXFKW0
IROJH

'DWHQEDQN (QWZLFNOXQJ

%HLWUDJVIOlFKHQ
0HWHR1 6WDWLRQHQ
+7KLHVVHQSRO\J1,
.OLPDIDNWRU

%RGHQGDWHQEDQN

(URGLHUEDUNHLW1

$XVZHLVHQ YRQ
LVROLHUWHQ )OlFKHQ
LQNO1 %HDUEHLWXQJ0
ULFKWXQJ

(UPLWWOXQJ GHU
GXUFK :LQG0
VFKXW]DQODJHQ
JHVFK�W]HQ

)UXFKWIROJH0
V]HQDULR=
5DXKLJNHLWHQ

3IODQ]HQSDUDP1

3URMHNWLRQ DXI )OlFKHQHOHPHQW

&0)DNWRU ,0)DNWRU /0)DNWRU .0)DNWRU 90)DNWRU

%HUHFKQXQJ GHV %RGHQDEWUDJ

.DUWH GHV VLPXOLHUWHQ %RGHQDEWUDJHV

'DWHQDXVJDEH/ 'DWHQDQDO\VH

9HUVFKQHLGHQ GHU )OlFKHQ

.RPELQDWLRQ YRQ
5DXKLJNHLW XQG
(URGLHUEDUNHLW

'DWHQ RKQH
*HRUHIHUHQ]

$EELOGXQJ 7;= )OXVVGLDJUDPP ]XU *,60JHVW�W]WHQ %HUHFKQXQJ GHV %RGHQDEWUDJHV PLW +LOIH GHU
:LQGHURVLRQVJOHLFKXQJ

'DV *UXQGHOHPHQW GHU 6LPXODWLRQ LVW HLQH LVROLHUWH )OlFKH +I�U 'HILQLWLRQ XQG (UPLWWOXQJ VLHKH 71516,1
)�U GLHVHV *UXQGHOHPHQW P�VVHQ DOOH :(4 )DNWRUHQ EHVWLPPW XQG GHU %RGHQDEWUDJ EHUHFKQHW
ZHUGHQ1 ,QQHUKDOE GLHVHV *UXQGHOHPHQWHV ZHUGHQ NHLQH UlXPOLFKHQ 9DULDWLRQHQ GHU 3DUDPHWHU
EHU�FNVLFKWLJW1 'DKHU ZHUGHQ DOOH :(4 )DNWRUHQ DXI GDV *UXQGHOHPHQW SURML]LHUW XQG HLQ I�U GDV
EHWUDFKWHWH )OlFKHQHOHPHQW UHSUlVHQWDWLYHU :HUW MH :(4 )DNWRU EHVWLPPW1
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$EELOGXQJ 7<= 3ULQ]LS GHU $EOHLWXQJ GHU :(4 )DNWRUHQ I�U GLH 0RGHOOLHUXQJ GXUFK 3URMHNWLRQ GHU
UlXPOLFK YDULDEOHQ )DNWRUHQ DXI GDV *UXQGHOHPHQW GHU 0RGHOOELOGXQJ1

715 %HVWLPPXQJ GHU (LQIOXVVIDNWRUHQ

,P IROJHQGHQ $EVFKQLWW ZLUG GLH $EOHLWXQJ GHU HLQ]HOQHQ (LQIOXVVJU|�HQ XQG GLH %HUHFKQXQJ GHU :(4
)DNWRUHQ EHVFKULHEHQ=

71514 %RGHQHURGLHUEDUNHLWVLQGH[

'HU %RGHQHURGLHUEDUNHLWVLQGH[ +,0)DNWRU, EHVFKUHLEW GHQ SRWHQWLHOOHQ/ PLWWOHUHQ/ MlKUOLFKHQ $EWUDJ +LQ W
KD04 D04, HLQHV EHVWLPPWHQ %RGHQV XQWHU VSH]LHOOHQ 5DKPHQEHGLQJXQJHQ1 'HU (URGLHUEDUNHLWVLQGH[
ZLUG GXUFK GLH %RGHQSDUDPHWHU 7H[WXU/ +XPXV0 XQG .DONJHKDOW EHVWLPPW/ ZHOFKH HLQH JHULQJH
]HLWOLFKH 9DULDELOLWlW DXIZHLVHQ +VRLO LQKHUHQW SURSHUWLHV,1 'LH 5DKPHQEHGLQJXQJHQ VLQG HLQ JUR�HV/
RIIHQHV )HOG RKQH VFK�W]HQGH 3IODQ]HQGHFNH PLW HLQHP .OLPDIDNWRU YRQ 433(1

'HU %RGHQHURGLHUEDUNHLWVLQGH[ OlVVW VLFK GXUFK 0HVVXQJ GHV $JJUHJDWDQWHLOHV JU|�HU 3/;7 PP PLW
+LOIH HLQHU VSH]LHOOHQ 6LHEDSSDUDWXU +URWDU\ VLHYH/ &+(3,/ 4<75, EHVWLPPHQ1 8P MHGRFK HLQHQ
DXVVDJHNUlIWLJHQ :HUW ]X HUKDOWHQ/ VLQG %HREDFKWXQJHQ GHU $JJUHJDWJU|�HQYHUWHLOXQJ �EHU PHKUHUH
-DKUH HUIRUGHUOLFK1 'DKHU ZXUGH I�U GLHVH 8QWHUVXFKXQJ DXI LQ GHU /LWHUDWXU EHVFKULHEHQH :HUWH
]XU�FNJHJULIIHQ1

15&6 WHLOW GLH %|GHQ KLQVLFKWOLFK LKUHU 5HVLVWHQ] JHJHQ 9HUZHKXQJ LQ *UXSSHQ HLQ +:LQG (URGLELOLW\
*URXSV/ 86'$ 1DWLRQDO 6RLO 6XUYH\ +DQGERRN,1 -HGHU *UXSSH ZLUG HLQ (URGLHUEDUNHLWVLQGH[ ]XU
%HUHFKQXQJ GHV %RGHQDEWUDJHV PLW +LOIH GHU :(4 ]XJHZLHVHQ1 1HEHQ GHU 7H[WXU GHU %|GHQ ZLUG
ZHLWHUV ]ZLVFKHQ NDONDUPHQ XQG NDONUHLFKHQ %|GHQ XQWHUVFKLHGHQ/ GD NDONUHLFKH %|GHQ LQ GHU 5HJHO
YHUZHKXQJVJHIlKUGHWHU VLQG1 'LH *UHQ]H GHV .DONJHKDOWHV I�U NDONDUP E]Z1 UHLFK OLHJW EHL 8(
.DONJHKDOW +86'$ 1DWLRQDO 6RLO 6XUYH\ +DQGERRN,1

%RGHQNDUWH

0HWHRURORJLH

%RGHQVFKXW]DQODJHQ

)UXFKWIROJH

6FKODJJHRPHWULH



7 *,6 ± JHVW�W]WH 0RGHOOLHUXQJ GHU %RGHQHURVLRQ GXUFK :LQG PLW +LOIH GHU :LQGHURVLRQVJOHLFKXQJ 6HLWH ::

7DEHOOH 68= =XRUGQXQJ GHV %RGHQHURGLHUEDUNHLWVLQGH[ +W KD04 D04, ]X GHQ Ä:LQG (URGLELOLW\ *URXSV³1

:LQG (URGLELOLW\ *URXSV %RGHQHURGLHUEDUNHLWVLQGH[

4 877

5 664

6 546

7 546

7/ 546

8 46;

9 4<<

: <7

; 0

%HL GHU $QZHQGXQJ YRQ 7DEHOOHQZHUWHQ VROOWH LPPHU EHZXVVW VHLQ/ GDVV GLH JUR�HQ 6SU�QJH LQ GHU
(URGLHUEDUNHLW ]ZLVFKHQ GHQ HLQ]HOQHQ .ODVVHQ QLFKW GHQ WDWVlFKOLFKHQ 9HUODXI ZLGHUVSLHJHOQ1 'LHV LVW
LQVRIHUQ NULWLVFK ]X EHXUWHLOHQ/ GD HV DXFK EHL GHQ EHUHFKQHWHQ %RGHQDEWUlJHQ ]X VSUXQJKDIWHQ
bQGHUXQJHQ NRPPW XQG VR HLQ YHU]HUUWHV %LOG GHU UlXPOLFKHQ 9HUWHLOXQJ GHU (URVLRQ HUKDOWHQ ZLUG1

'D VLFK GLHVH (LQWHLOXQJ DXI GLH %RGHQNODVVLIL]LHUXQJ GHU 86'$ EH]LHKW/ PXVV GHU
(URGLHUEDUNHLWVLQGH[ I�U GLH %RGHQDUW QDFK GHU gVWHUUHLFKLVFKHQ .ODVVLIL]LHUXQJ WUDQVIRUPLHUW ZHUGHQ1
'LHV HUIROJW GXUFK �EHUODJHUQ GHU EHLGHQ 7H[WXUGUHLHFNH/ ZREHL ]ZLVFKHQ NDONUHLFKHQ XQG NDONDUPHQ
%|GHQ XQWHUVFKLHGHQ ZLUG1



7 *,6 ± JHVW�W]WH 0RGHOOLHUXQJ GHU %RGHQHURVLRQ GXUFK :LQG PLW +LOIH GHU :LQGHURVLRQVJOHLFKXQJ 6HLWH :;

/DJH GHU 86'$:LQG (URGLELOLW\ *URXSV +:(*, LP
|VWHUUHLFKLVFKHQ 7H[WXUGUHLHFN I�U NDONDUPH %|GHQ

3

43

53

63

73

83

93

:3

;3

<3

433

3 43 53 63 73 83 93 :3 ;3 <3 433
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WEG 6

WEG 6

$EELOGXQJ 83= hEHUODJHUXQJ GHV gVWHUUHLFKLVFKHQ 7H[WXUGUHLHFNV PLW GHQ Ä:LQG (URGLELOLW\ *URXSV³ I�U
NDONDUPH %|GHQ1

/DJH GHU 86'$:LQG (URGLELOLW\ *URXSV +:(*, LP
|VWHUUHLFKLVFKHQ 7H[WXUGUHLHFN I�U NDONUHLFKH %|GHQ
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:3
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3 43 53 63 73 83 93 :3 ;3 <3 433
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$EELOGXQJ 84= hEHUODJHUXQJ GHV gVWHUUHLFKLVFKHQ 7H[WXUGUHLHFNV PLW GHQ Ä:LQG (URGLELOLW\ *URXSV³ I�U
NDONUHLFKH %|GHQ1



7 *,6 ± JHVW�W]WH 0RGHOOLHUXQJ GHU %RGHQHURVLRQ GXUFK :LQG PLW +LOIH GHU :LQGHURVLRQVJOHLFKXQJ 6HLWH :<

'D GLH :(* QDW�UOLFK QLFKW H[DNW PLW GHQ %RGHQDUWHQ QDFK GHU gVWHUUHLFKLVFKHQ .ODVVLILNDWLRQ
�EHUHLQVWLPPHQ/ ZLUG GHU (URGLHUEDUNHLWVLQGH[ I�U MHGH %RGHQDUW GXUFK JHZLFKWHWH 0LWWHOZHUWELOGXQJ
EHUHFKQHW1 $OV *HZLFKW ZLUG GHU Ä)OlFKHQDQWHLO³ MHGHU :(* DQ HLQHU %RGHQDUWHQ LQQHUKDOE GHV
7H[WXUGUHLHFNV KHUDQJH]RJHQ1 +LHUDXV HUJHEHQ VLFK IROJHQGH (URGLHUEDUNHLWVLQGL]HV=

7DEHOOH 69= =XRUGQXQJ GHV %RGHQHURGLHUEDUNHLWVLQGH[ +W KD04 D04, ]X GHQ HLQ]HOQHQ %RGHQNODVVHQ1

6\PERO %RGHQDUW NDONDUP NDONUHLFK

,0)DNWRU ,0)DNWRU

6 6DQG 877 877

X6 VFKOXIILJHU 6DQG 546 546

O6 OHKPLJHU 6DQG 546 546

W6 WRQLJHU 6DQG 578 578

V8 VDQGLJHU 6FKOXII 546 546

8 6FKOXII 463 469

O8 OHKPLJHU 6FKOXII 499 546

V/ VFKOXIILJHU /HKP 496 4<;

/ /HKP 47< 4<6

X/ VFKOXIILJHU 7RQ 9: 546

V7 VDQGLJHU 7RQ 46; 46;

O7 OHKPLJHU 7RQ 4<; 4<;

7 7RQ 546 546

0LW +LOIH GHU %RGHQNDUWH LP *,6 NDQQ GLH UlXPOLFKH 9HUWHLOXQJ GHU SRWHQWLHOOHQ %RGHQHURGLHUEDUNHLW
GDUJHVWHOOW XQG DQDO\VLHUW ZHUGHQ1



7 *,6 ± JHVW�W]WH 0RGHOOLHUXQJ GHU %RGHQHURVLRQ GXUFK :LQG PLW +LOIH GHU :LQGHURVLRQVJOHLFKXQJ 6HLWH ;3

$EELOGXQJ 85= .DUWH GHV %RGHQHURGLHUEDUNHLWVLQGH[ +LQ W KD04 D04, I�U GHQ .DUWLHUXQJVEHUHLFK
*lQVHUQGRUI +EDVLHUHQG DXI gVWHUUHLFKLVFKHU %RGHQNDUWLHUXQJ,

3/33

3/43

3/53

3/63

3/73

3/83

4330483 4830533 5330583 !583

%RGHQHURGLHUEDUNHLWVLQGH[ >W2KD/ D@

$
XI
WU
HW
HQ
VK
lX
ILJ

NH
LW
>0@

$EELOGXQJ 86= $XIWUHWHQVKlXILJNHLW GHV (URGLHUEDUNHLWVLQGH[ LP .DUWLHUXQJVEHUHLFK *lQVHUQGRUI
+*HVDPWIOlFKH GHU NDUWLHUWHQ %|GHQ 5;;/: NP5,1

$XV $EELOGXQJ 86 LVW HUVLFKWOLFK/ GDVV LP .DUWLHUXQJVEHUHLFK *lQVHUQGRUI QXU 4/< ( GHU )OlFKH +8/78
NP 5, PLW VHKU VWDUN YHUZHKXQJVJHIlKUGHWHQ %|GHQ EHGHFNW LVW/ ZREHL HV VLFK KLHU DXVVFKOLH�OLFK XP
6DQG XQG )HLQVDQGE|GHQ KDQGHOW/ ZHOFKH HLQH VHKU KRKH (URGLHUEDUNHLW DXIZHLVHQ +,0)DNWRU  877 W
KD04 D04,1

'D EHL GHU VFKODJEH]RJHQHQ 0RGHOOLHUXQJ GHV %RGHQDEWUDJHV PLW :(4 NHLQH 9DULDEOLWlW LQQHUKDOE
GHV 6FKODJHV EHU�FNVLFKWLJW ZLUG/ PXVV HLQ %RGHQHURGLHUEDUNHLWVLQGH[ MH 6FKODJ EHUHFKQHW ZHUGHQ1



7 *,6 ± JHVW�W]WH 0RGHOOLHUXQJ GHU %RGHQHURVLRQ GXUFK :LQG PLW +LOIH GHU :LQGHURVLRQVJOHLFKXQJ 6HLWH ;4

'LHV HUIROJW GXUFK JHZLFKWHWH 0LWWHOZHUWELOGXQJ/ ZREHL GHU )OlFKHQDQWHLO MHGHU %RGHQIRUP DP 6FKODJ
DOV *HZLFKW KHUDQJH]RJHQ ZLUG1

(V VHL QRFK HUZlKQW/ GDVV YRQ )5<5($5 HW1 DO1 +4<<7 ]LWLHUW LQ )5<5($5 HW1 DO1 4<<;, HLQH
*OHLFKXQJ ]XU %HUHFKQXQJ GHV $JJUHJDWDQWHLOHV NOHLQHU 3/;7PP DQJHJHEHQ ZXUGH1 'LHVH *OHLFKXQJ
UHIOHNWLHUW MHGRFK HLQH =XQDKPH GHV .DONJHKDOWHV PLW HLQHP $QVWLHJ GHV $JJUHJDWDQWHLOHV JU|�HU
3/;7PP XQG VRPLW HLQHU $EQDKPH GHU (URGLHUEDUNHLW1 'LHV VWHKW LP :LGHUVSUXFK ]X 0HKUKHLW GHU
/LWHUDWXUTXHOOHQ1 'DKHU ZLUG DXI GLH $QZHQGXQJ GLHVHU *OHLFKXQJ YHU]LFKWHW1

0D[LPDOH %RGHQHURGLHUEDUNHLW=

(V EHVWHKW GLH 0|JOLFKNHLW/ GLH PD[LPDO P|JOLFKH %RGHQHURVLRQ I�U GDV 8QWHUVXFKXQJVJHELHW
EDVLHUHQG DXI GHQ ]XYRU HUPLWWHOWHQ %RGHQHURGLHUEDUNHLWVLQGH[ ]X EHUHFKQHQ1 +LHUEHL ZLUG GHU
%RGHQHURGLHUEDUNHLWVLQGH[ DXI GDV LP 8QWHUVXFKXQJVJHELHW KHUUVFKHQGH .OLPD EH]RJHQ1

100max

C
KIE ⋅⋅=

(PD[ PD[LPDO %RGHQHURVLRQ I�U GDV 8QWHUVXFKXQJVJHEHLW >W KD04 D04@

, %RGHQHURGLHUEDUNHLWVLQGH[ >W KD04 D04@ I�U HLQHQ .OLPDIDNWRU & 433(

& .OLPD0)DNWRU I�U GDV 8QWHUVXFKXQJVJHELHW >(@

. 5DXKLJNHLWV0)DNWRU >0@

'HU 5DXKLJNHLWVIDNWRU LVW HLQH )XQNWLRQ GHU %RGHQUDXKLJNHLW XQG GHV (URGLHUEDUNHLWVLQGH[1 )�U HLQH
Ä5DQGRP 5RXJKQHVV³ YRQ 8PP +HQWVSULFKW HWZD HLQHP 6DDWEHWW, HUJLEW VLFK I�U DOOH (URGLHUEDUNHLWHQ
HLQ :HUW YRQ . 4/3 +15&6 4<<<,1

'LH VR HUUHFKQHWH PD[LPDOH %RGHQHURVLRQ HQWVSULFKW GHP $EWUDJ YRQ HLQHU HEHQHQ/ ZLQGRIIHQHQ/ LQ
:LQGULFKWXQJ QLFKW EHJUHQ]WHQ )OlFKH RKQH 9HJHWDWLRQ XQG JOHLFKPl�LJHU 5DXKLJNHLW +6DDWEHWW, I�U
GDV .OLPD LP 0DUFKIHOG1



7 *,6 ± JHVW�W]WH 0RGHOOLHUXQJ GHU %RGHQHURVLRQ GXUFK :LQG PLW +LOIH GHU :LQGHURVLRQVJOHLFKXQJ 6HLWH ;5

$EELOGXQJ 87= 0D[LPDOH %RGHQHURVLRQ LP .DUWLHUXQJVEHUHLFK *lQVHUQGRUI +LQ W KD04 D04,

71515 .OLPDIDNWRU

'HU .OLPDIDNWRU +&0)DNWRU, EH]LHKW GDV .OLPD LP 8QWHUVXFKXQJVJHELHW DXI GDV .OLPD ]X *DUGHQ &LW\ 2
.DQVDV/ GHP 2UW ZR GLH 9HUVXFKVIOlFKHQ I�U GLH (QWZLFNOXQJ GHU :(4 DQJHRUGQHW ZDUHQ1 'HU
.OLPDIDNWRU EHU�FNVLFKWLJW :LQGJHVFKZLQGLJNHLW XQG %RGHQIHXFKWH DQ GHU 2EHUIOlFKHQ DXVJHGU�FNW
GXUFK GHQ 7KRUQWKZDLWH ,QGH[=

2

3

)(
386

PE

u
C ⋅=

& .OLPDIDNWRU >(@

X GXUFKVFKQLWWOLFKH/ MlKUOLFKH :LQGJHVFKZLQGLJNHLW >P V04@

3( 7KRUQWKZDLWH ,QGH[

'HU 7KRUQWKZDLWH ,QGH[ HUUHFKQHW VLFK ZLH IROJW=
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1 228,1
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7 *,6 ± JHVW�W]WH 0RGHOOLHUXQJ GHU %RGHQHURVLRQ GXUFK :LQG PLW +LOIH GHU :LQGHURVLRQVJOHLFKXQJ 6HLWH ;6

3L 1LHGHUVFKODJVXPPH GHV 0RQDWV L >PP@

7L 0LWWOHUH 7HPSHUDWXU GHV 0RQDWV L >�&@

)�U GLH (UPLWWOXQJ GHV .OLPDIDNWRUV ZXUGHQ VHFKV PHWHRURORJLVFKH 6WDWLRQHQ LP 8QWHUVXFKXQJVJHELHW
DXVJHZlKOW/ I�U ZHOFKH $XVZHUWXQJHQ YRQ ODQJMlKULJHQ 0HVVUHLKHQ ]XU 9HUI�JXQJ VWHKHQ=

7DEHOOH 6:= hEHUVLFKW �EHU GLH ]XU 9HUI�JXQJ VWHKHQGHQ PHWHRURORJLVFKHQ $XI]HLFKQXQJHQ

6WDWLRQ 1LHGHUVFKODJ 7HPSHUDWXU :LQGJHVFKZ1 :LQGULFKWXQJ %HPHUNXQJ

*UR�HQ]HUVGRUI 4<;4 0 4<<9 4<;4 0 4<<9 0 0

'HXWVFK :DJUDP 4<;4 0 4<<9 4<<3 ± 4<<9 4<94 0 4<95 4<94 ± 4<95 :LQG QLFKW YROOVWlQGLJ

*lQVHUQGRUI 4<;4 0 4<<9 4<<3 ± 4<<9 0 0

0DUFKHJJ 4<;4 0 4<<9 4<<5 ± 4<<9 0 0

)XFKVHQELJO 4<;4 0 4<<9 4<;4 ± 4<<9 0 0

2EHUVLHEHQEUXQQ 4<;4 ± 4<<9- 4<;4 ± 4<;;- 4<:9 0 4<;3 4<:9 ± 4<;3 - ;</ <3 XQG <5 IHKOHQ

4XHOOHQ=

1LHGHUVFKODJ XQG 7HPSHUDWXU= %0/)/ +\GURJUDSKLVFKHV -DKUEXFK

:LQG= '2%(6&+ +1 XQG 1(8:,57 )1 4<;5

1HEHQ GLHVHQ ODQJMlKULJHQ $XVZHUWXQJHQ VWHKHQ QRFK 'DWHQ GHU .OLPDVWDWLRQ LQ 2EHUVLHEHQEUXQQ
YRQ 4<:; ELV 4<<; LQ )RUP YRQ 6WXQGHQPLWWHOZHUWHQ ]X 9HUI�JXQJ1 %HL GHU $QDO\VH GHU
DXIJH]HLFKQHWHQ :LQGJHVFKZLQGLJNHLWHQ XQG ±ULFKWXQJHQ ZXUGH MHGRFK IHVWJHVWHOOW/ GDVV GDV
$QHPRPHWHU DXIJUXQG VHLQHU XQJ�QVWLJHQ /DJH LP (LQIOXVVEHUHLFK PHKUHUHU :LQGVFKXW]DQODJHQ
NHLQH I�U GDV 8QWHUVXFKXQJVJHELHW UHSUlVHQWDWLYHQ 0HVVZHUWH OLHIHUW1 )�U $XVZHUWXQJHQ GLH
$XI]HLFKQXQJHQ GHU :LQGJHVFKZLQGLJNHLW E]Z1 ±ULFKWXQJ PLW HLQHU ]HLWOLFKHQ $XIO|VXQJ YRQ HLQHU
6WXQGH EHG�UIHQ ZHUGHQ IRUWDQ GLH 0HVVZHUWH GHU 6WDWLRQ +RKH :DUWH +=$0*, YRQ 4<<6 ELV 4<<:
YHUZHQGHW1

)�U GLH VHFKV DXVJHZlKOWHQ 6WDWLRQHQ ZXUGH GHU .OLPDIDNWRU EHUHFKQHW/ ZREHL DOOHQ VHFKV 6WDWLRQHQ
GLH :LQGYHUKlOWQLVVH GHU 6WDWLRQ 2EHUVLHEHQEUXQQ ]XJHRUGQHW ZXUGH1 'LHV HUVFKHLQW ]XOlVVLJ GD
VRZRKO GLH 6WDWLRQHQ +RKH :DUWH PLW 6/6 P2V DOV DXFK GLH 6WDWLRQ *UR�HQ]HUVGRUI PLW 6/4 P2V
-DKUHVPLWWHO GHU :LQGJHVFKZLQGLJNHLW LP VHOEHQ %HUHLFK OLHJHQ1



7 *,6 ± JHVW�W]WH 0RGHOOLHUXQJ GHU %RGHQHURVLRQ GXUFK :LQG PLW +LOIH GHU :LQGHURVLRQVJOHLFKXQJ 6HLWH ;7

7DEHOOH 6;= .OLPD0)DNWRUHQ I�U GLH VHFKV DXVJHZlKOWHQ 6WDWLRQHQ

6WDWLRQ 0RQDW 3( X &

4 5 6 7 8 9 : ; < 43 44 45 >P2V@ >(@

*UR�HQ]HUVGRUI 7 03/5 3/5 8/3 </; 47/< 4:/: 53/8 4</< 48/8 43/3 7/5 3/; 76/< 6/4 8/<:

1 5: 5< 67 6: 8; :3 7< 87 88 64 75 6:

'HXWVFK :DJUDP 7 3/7 3/< 8/: 43/4 48/5 4;/7 53/< 53/: 47/< </8 7/7 03/4 73/< 6/4 9/;<

1 58 58 5< 6: 88 97 7< 88 86 66 6; 68

*lQVHUQGRUI 7 03/6 3/7 8/3 </7 47/9 4:/: 53/6 53/6 47/: </6 6/; 03/: 6;/8 6/4 :/:8

1 56 58 59 68 86 97 79 78 7< 59 68 65

0DUFKHJJ 7 3/; 4/5 8/4 44/4 49/7 4</7 54/8 54/7 48/7 43/6 7/: 3/8 78/5 6/4 8/97

1 5; 64 68 6: 8< 9< 89 8< 8; 65 76 77

)XFKVHQELJO 7 03/9 3/5 8/5 43/7 48/9 4;/6 54/5 53/9 48/; 43/6 7/4 3/9 76/8 6/4 9/3;

1 57 5< 67 68 93 9< 7: 85 86 66 75 73

2EHUVLHEHQEUXQQ 7 04/; 04/8 6/; </8 47/; 4:/5 4</: 4</4 48/7 </; 6/6 3/< 78/; 6/4 8/7<

1 5: 57 63 5; 8; :3 97 7< 84 65 78 75

1HEHQ GHU :LQJHVFKZLQGLJNHLW LVW QRFK GLH :LQGULFKWXQJ I�U GLH $EVFKlW]XQJ GHU %RGHQYHUODJHUXQJ
YRQ %HGHXWXQJ1 ,P *HJHQVDW] ]XU *HVFKZLQGLJNHLW LVW MHGRFK NHLQH HLQIDFKH 0LWWHOZHUWELOGXQJ
P|JOLFK1 )�U GDV 8QWHUVXFKXQJVJHELHW ZXUGHQ IROJHQGH +lXILJNHLWVYHUWHLOXQJHQ GHU :LQGULFKWXQJ
EHREDFKWHW=

3

43

53

63
1

1(

(

6(

6

6:

:

1:

)XFKVHQELJO
+RKH :DUWH

$EELOGXQJ 88= +lXILJNHLWVYHUWHLOXQJ GHU :LQGULFKWXQJ I�U GLH 6WDWLRQ +RKH :DUWH XQG )XFKVHQELJO
>+lXILJNHLW LQ(@



7 *,6 ± JHVW�W]WH 0RGHOOLHUXQJ GHU %RGHQHURVLRQ GXUFK :LQG PLW +LOIH GHU :LQGHURVLRQVJOHLFKXQJ 6HLWH ;8

3

43
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63

73
693
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93

<3

453
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4;3

543
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$EELOGXQJ 89= +lXILJNHLWVYHUWHLOXQJ GHU :LQGULFKWXQJ I�U YHUVFKLHGHQH *HVFKZLQGLJNHLWVNODVVHQ GHU
6WDWLRQ 2EHUVLHEHQEUXQQ +QDFK '2%(6&+ XQG 1(8:,57/ 4<;5,

$XV $EELOGXQJ 88 XQG $EELOGXQJ 89 LVW HUVLFKWOLFK/ GDVV LP 8QWHUVXFKXQJVJHELHW ]ZHL
+DXSWZLQGULFKWXQJHQ/ :HVW ELV 1RUGZHVW DOV DXFK 6�GRVW/ DXIWUHWHQ1 :LUG GLH :LQGJHVFKZLQGLJNHLW
PLW EHU�FNVLFKWLJW +YJO1 $EELOGXQJ 89, VR LVW EHL GHQ K|KHUHQ :LQGJHVFKZLQGLJNHLWHQ +ZHOFKH I�U GLH
:LQGHURVLRQ YHUDQWZRUWOLFK VLQG, GLH :LQGULFKWXQJ :HVW ELV 1RUGZHVW GRPLQDQW1 %HL HLQHU VROFKHQ
%HWUDFKWXQJ VROOWH MHGRFK QLFKW GLH :LQGJHVFKZLQGLJNHLW/ VRQGHUQ GLH HURVLYH :LQGHQHUJLH +(:(, I�U
GLH $QDO\VH GHU :LQGULFKWXQJ KHUDQJH]RJHQ ZHUGHQ1 /LHJHQ 6WXQGHQPLWWHOZHUWH GHU
:LQGJHVFKZLQGLJNHLW YRU/ VR HUUHFKQHW VLFK GLH HURVLYH :LQGHQHUJLH ZLH IROJW +/(77$8 XQG /(77$8
4<:;/ ]LWLHUW LQ 6$;721 HW1 DO1/ 4<<<,=

( )thr UUUEWE −⋅⋅=
2

3600 ρ

(:(KU 6WXQGHQZHUW GHU HURVLYHQ :LQGHQHUJLH >J V05@

ρ 'LFKWH GHU /XIW >J P06@

8 6WXQGHQPLWWHOZHUW GHU :LQGJHVFKZLQGLJNHLW >P V04@

8W 6WXQGHQPLWWHOZHUW GHU *UHQ]JHVFKZLQGLJNHLW >P V04@

/LHJHQ NHLQH JHQDXHQ 8QWHUVXFKXQJHQ YRU/ VR ZLUG I�U GLH *UHQ]JHVFKZLQGLJNHLW GHU (URVLRQ LQ GHU
/LWHUDWXU RIW HLQ :HUW YRQ ; P V04 DQJHJHEHQ1 $XVZHUWXQJHQ YRQ $XI]HLFKQXQJHQ GHV
5�EHQLQVSHNWRUV GHU $*5$1$ +RKHQDX I�U GHQ %HUHLFK ]ZLVFKHQ =LVWHUVGRUI XQG +RKHQDX ]HLJWHQ/
GDVV JUR�H $XVIlOOH GHU =XFNHUU�EH $QIDQJ 0DL EHUHLWV DQ 7DJHQ PLW HLQHU PLWWOHUHQ
:LQGJHVFKZLQGLJNHLW YRQ a 6/: P V04 XQG HLQHP PD[LPDOHQ 6WXQGHQPLWWHO YRQ : ± < P V04 DXIWUDWHQ1

:LH DXV GHU *OHLFKXQJ HUVLFKWOLFK/ VWHLJW GLH HURVLYH :LQGHQHUJLH EHL �EHUVFKUHLWHQ GHU
*UHQ]JHVFKZLQGLJNHLW QLFKW OLQHDU DQ1 6RPLW KDEHQ KRKH :LQGJHVFKZLQGLJNHLWHQ HLQHQ JU|�HUHQ



7 *,6 ± JHVW�W]WH 0RGHOOLHUXQJ GHU %RGHQHURVLRQ GXUFK :LQG PLW +LOIH GHU :LQGHURVLRQVJOHLFKXQJ 6HLWH ;9

(LQIOXVV DXI GHQ %RGHQDEWUDJ DOV *HVFKZLQGLJNHLWHQ GLH QlKHU DQ GHU *UHQ]JHVFKZLQGLJNHLW OLHJHQ1
'LHV VROOWH EHL GHU (UPLWWOXQJ GHU +DXSWZLQGULFKWXQJ I�U GLH $EVFKlW]XQJ GHV %RGHQDEWUDJHV +HURVLYH
+DXSWZLQGULFKWXQJ, EHU�FNVLFKWLJW ZHUGHQ1

3/4 3/3 3/3 3/3 3/3 3/3 3/: 3/4 3/3 3/3 3/3
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$EELOGXQJ 8:= %HLWUDJ GHU HLQ]HOQHQ :LQGULFKWXQJVNODVVHQ ]XU HURVLYHQ :LQGHQHUJLH
+*UHQ]JHVFKZLQGLJNHLW  ; P2V, I�U GLH 6WDWLRQ +RKH :DUWH1

$XV $EELOGXQJ 8: ZLUG GHXWOLFK/ GDVV GHU *UR�WHLO GHU HURVLYHQ :LQGHQHUJLH GXUFK :LQGH DXV :HVW
ELV 1RUGZHVW YHUXUVDFKW ZLUG1 8QWHU GHU $QQDKPH/ GDVV GDV :LQGIHOG LP 8QWHUVXFKXQJVJHELHW
lKQOLFKH (LJHQVFKDIWHQ ZLH GHU :LQG DQ GHU 6WDWLRQ +RKH :DUWH DXIZHLVW +YJO1 $EELOGXQJ 88, ZLUG GLH
HURVLYH :LQGULFKWXQJ PLW 1RUGZHVW DQJHQRPPHQ1

'LH $QDO\VH GHU 9HUWHLOXQJ GHU :LQGULFKWXQJ �EHU GDV -DKU +YJO1 $EELOGXQJ 8;, ]HLJW/ GDVV NHLQH
ZHVHQWOLFKHQ bQGHUXQJHQ GHU :LQGULFKWXQJ LP -DKUHVYHUODXI DXIWUHWHQ1 'LHV JLOW VRZRKO I�U GDV
JHVDPWH *HVFKZLQGLJNHLWVVSHNWUXP DOV DXFK I�U :LQGJHVFKZLQGLJNHLWHQ �EHU ;/3 P2V1 $XIJUXQG
GLHVHU ]HLWOLFKHQ ,QYDULDELOLWlW GHU :LQGULFKWXQJ LVW GLH %HUHFKQXQJ GHV %RGHQDEWUDJHV PLW QXU HLQHU
HURVLYHQ )HOGOlQJH SUR 6FKODJ DXVUHLFKHQG1
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$EELOGXQJ 8;= +lXILJNHLWVYHUWHLOXQJ GHU :LQGULFKWXQJ �EHU GDV -DKU I�U DOOH :LQGJHVFKZLQGLJNHLWHQ
�EHU ;/3 P2V1

)�U GLH $QZHQGXQJ GHU Ä0DQDJHPHQW 3HULRG 3URFHGXUH³ LVW ZHLWHUV QRFK GLH (UPLWWOXQJ GHU HURVLYHQ
:LQGHQHUJLH I�U DOOH =HLWDEVFKQLWWH GHU )UXFKWIROJH HUIRUGHUOLFK1 :LUG DOV =HLWDEVFKQLWW HLQ 0RQDW
JHZlKOW VR HUJLEW VLFK GLH 9HUWHLOXQJ GHU HURVLYHQ :LQGHQHUJLH �EHU GDV -DKU ZLH IROJW1

7DEHOOH 6<= 9HUWHLOXQJ GHU HURVLYHQ :LQGHQHUJLH >P2V@ �EHU GDV -DKU +*UHQ]JHVFKZLQGLJNHLW ; P2V,
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$EELOGXQJ 8<= 9HUWHLOXQJ GHU HURVLYHQ :LQGHQHUJLH �EHU GDV -DKU +*UHQ]JHVFKZLQGLJNHLW ; P2V,

'LH K|FKVWH HURVLYH :LQGHQHUJLH WULWW LQ GHQ 0RQDWHQ 1RYHPEHU/ -lQQHU XQG )HEHU DXI1 =X GLHVHU =HLW
LVW GHU %RGHQ MHGRFK RIW VHKU IHXFKW/ JHIURUHQ RGHU GXUFK HLQH 6FKQHHGHFNH YRU (URVLRQ JHVFK�W]W1
)�U GHQ WDWVlFKOLFKHQ %RGHQDEWUDJ G�UIWH GDKHU QXU HLQ NOHLQHU 7HLO GHU HURVLYHQ :LQGHQHUJLH
YHUDQWZRUWOLFK VHLQ1
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71516 8QJHVFK�W]WH )HOGOlQJH

'LH XQJHVFK�W]WH )HOGOlQJH LVW GLH /lQJH GHV )HOGHU LQ 5LFKWXQJ GHV YRUKHUUVFKHQGHQ/ HURVLYHQ
:LQGHV DE]�JOLFK GHU 'LVWDQ]/ ZHOFKH GXUFK 6FKXW]PD�QDKPHQ YRU GHU HURVLYHQ :LUNXQJ GHV
:LQGHV JHVFK�W]W LVW1 'LH (UPLWWOXQJ HUIROJW LQ PHKUHUHQ 6FKULWWHQ=

� )HVWOHJHQ GHV LVROLHUWHQ Ä6FKODJHV³

� )HVWOHJHQ GHU %RGHQVFKXW]DQODJHQ XQG LKUHU (LJHQVFKDIWHQ

� )HVWOHJHQ GHU HURVLYHQ :LQGULFKWXQJ

� %HUHFKQHQ GHU GXUFK GLH %RGHQVFKXW]DQODJHQ JHVFK�W]WHQ %HUHLFKH GHV 6FKODJHV

� %HUHFKQXQJ GHU XQJHVFK�W]WHQ )HOGOlQJH

,VROLHUWHU 6FKODJ=

(LQ LVROLHUWHU 6FKODJ ]HLFKQHW VLFK GDGXUFK DXV/ GDVV HU OXYVHLWLJ YRQ 5lQGHUQ XPJHEHQ LVW/ ZHOFKH
GHQ 7UDQVSRUW YRQ 6HGLPHQW LP /XIWVWURP XQWHUEUHFKHQ N|QQHQ1 'DGXUFK LVW DP OXYVHLWLJHQ (QGH GHV
6FKODJHV GLH YROOH 7UDQVSRUWNDSD]LWlW GHV :LQGHV ZLUNVDP1 'LH %HODGXQJ GHV /XIWVWURPV PLW
6HGLPHQW VWHLJW MHGRFK QLFKW OLQHDU PLW GHU 'LVWDQ]/ VRQGHUQ QLPPW DXIJUXQG GHU VWHLJHQGHQ (QHUJLH
GHU VLFK LQ 6DOWDWLRQ EHILQGOLFKHQ 3DUWLNHO ]X +DYDODQFKLQJ,1 'DKHU QLPPW GLH 5DWH GHV %RGHQDEWUDJHV
PLW ]XQHKPHQGHP $EVWDQG YRP OXYVHLWLJHQ 5DQG ]X1 :HQQ GDV )HOG ODQJH JHQXJ LVW/ NDQQ GHU
/XIWVWURP VHLQH PD[LPDOH 7UDQVSRUWNDSD]LWlW HUUHLFKHQ XQG VRPLW NHLQ ]XVlW]OLFKHV 0DWHULDO YRP )HOG
PHKU HQWIHUQHQ1

%HL GHU )HVWOHJXQJ GHU 5lQGHU YRQ Ä6FKOlJHQ³ LVW HV GDKHU ZLFKWLJ ]X XQWHUVFKHLGHQ RE GLH *UHQ]H
]ZLVFKHQ ]ZHL 6FKOlJHQ GLH 6DOWDWLRQ VWRSSHQ NDQQ RGHU QLFKW1 .DQQ GLH 6DOWDWLRQ QLFKW JHVWRSSW
ZHUGHQ/ VR VLQG GLH EHLGHQ 6FKOlJH DOV HLQH )OlFKH ]X EHWUDFKWHQ1 'LHV LVW HLJHQWOLFK QXU ULFKWLJ/ ZHQQ
DXFK DXI EHLGHQ )OlFKHQ GLH JOHLFKH )UXFKW DQJHEDXW Z�UGH1 %HLP 0RGHOOLHUHQ HLQHV JDQ]HQ
*HELHWHV LVW HV MHGRFK QLFKW P|JOLFK/ DOOH P|JOLFKHQ .RPELQDWLRQHQ YRQ )UXFKW 0 6FKODJ]XRUGQXQJ ]X
XQWHUVXFKHQ1 'D :LQGHURVLRQ YRU DOOHP LP )U�KMDKU XQG QDFK GHU (UQWH DXIWULWW NDQQ DQJHQRPPHQ
ZHUGHQ/ GDVV DXFK EHL YHUVFKLHGHQHQ )U�FKWHQ GLH XQWHUVFKLHGH GHU 9HJHWDWLRQ LQ +LQEOLFN DXI LKUH
)lKLJNHLW GLH (QHUJLH GHV :LQGHV DE]XEDXHQ QLFKW ]X JUR� VLQG1

)ROJHQGH )HOGEHJUHQ]XQJHQ ZHUGHQ DOV ÄLVROLHUHQG³ EHWUDFKWHW=

� %RGHQVFKXW]DQODJHQ

� 6WUD�HQ XQG *�WHUZHJH

� )DKUVWUHLIHQ ]ZLVFKHQ GHQ 6FKOlJHQ ZHQQ EHJU�QW

� *HULQQH

'LH )HVWOHJXQJ YRQ LVROLHUWHQ )OlFKHQ NDQQ PLW +LOIH YRQ /XIW0 RGHU 6DWHOOLWHQELOGHUQ PLW KRKHU
$XIO|VXQJ HUIROJHQ1 )�U GDV 8QWHUVXFKXQJVJHELHW VWHKW GHU]HLW MHGRFK QXU GLH g.83 IOlFKHQGHFNHQG
]XU 9HUI�JXQJ1 )�U NOHLQHUH 7HLOH GHV *HELHWHV VLQG /XIW0 XQG 6DWHOOLWHQELOGHU YRUKDQGHQ1 'LH
IROJHQGHQ $EELOGXQJHQ ]HLJHQ GHQ XQWHUVFKLHGOLFKHQ ,QIRUPDWLRQVJHKDOW1
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$EELOGXQJ 93= $XVVFKQLWW g.83

$EELOGXQJ 94= 6DWHOOLWHQELOG +4 3L[HO ≡ 43/3 P,

$EELOGXQJ 95= /XIWELOG +4 3L[HO ≡ 4/3 P, PLW HLQJHWUDJHQHQ %HDUEHLWXQJVULFKWXQJHQ

:LH DXV GHP 9HUJOHLFK GHU $EELOGXQJ 93 ELV $EELOGXQJ 95 HUVLFKWOLFK/ LVW I�U GLH 0RGHOOLHUXQJ GHU
:LQGHURVLRQ PLQGHVWHQV HLQ %LOG PLW HLQHU $XIO|VXQJ EHVVHU 43/3 P 2 3L[HO HUIRUGHUOLFK1 %HL GLHVHU
$XIO|VXQJ NDQQ EHUHLWV GLH 6FKODJJHRPHWULH PLW DXVUHLFKHQGHU *HQDXLJNHLW HUIDVVW ZHUGHQ1 8P DXFK
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,QIRUPDWLRQHQ �EHU %HDUEHLWXQJVULFKWXQJ/ :LQGVFKXW]DQODJHQ XQG $XVJHVWDOWXQJ YRQ )DKUZHJHQ ]X
HUKDOWHQ LVW HLQ %LOG PLW HLQHU $XIO|VXQJ YRQ HWZD 4/3 P 2 3L[HO HUIRUGHUOLFK1

%RGHQVFKXW]DQODJHQ=

'XUFK HLQH %RGHQVFKXW]DQODJH ZLUG GHU /XIWVWURP LQ HLQHP NXU]HQ %HUHLFK OXYVHLWLJ/ XQG HLQHP
OlQJHUHQ %HUHLFK OHHVHLWLJ GHU %RGHQVFKXW]DQODJH YRP 8QWHUJUXQG DEJHKREHQ XQG VR GHU %RGHQ YRU
GHU HURVLYHQ (QHUJLH GHV :LQGHV JHVFK�W]W1 'LH 'LPHQVLRQ GHV GXUFK HLQH OLQLHQDUWLJH
%RGHQVFKXW]DQODJH JHVFK�W]WHQ %HUHLFKHV LVW YRQ GHU +|KH/ %UHLWH XQG HIIHNWLYHU +60GLPHQVLRQDOH,
3RURVLWlW GHU %RGHQVFKXW]DQODJH DEKlQJLJ1 'LH HIIHNWLYH 3RURVLWlW VROOWH LQ HLQHP PLWWOHUHQ %HUHLFK
OLHJHQ1 %HL ]X GLFKWHQ *HK|O]VWUHLIHQ ELOGHQ VLFK 9HUZLUEHOXQJHQ DXV +:DO]H, GLH GHQ /XIWVWURP VFKRQ
EDOG ZLHGHU DXI GHQ 8QWHUJUXQG GU�FNHQ1 ,VW GLH 3RURVLWlW ]X JHULQJ/ VR NRPPW HV ]X '�VHQHIIHNWHQ1
:lKUHQG GLH +|KH XQG %UHLWH OHLFKW ]X EHVWLPPHQGH 3DUDPHWHU GDUVWHOOHQ LVW GLH HIIHNWLYH 3RURVLWlW
QXU GXUFK DXIZHQGLJH 0HVVXQJHQ GHU :LQGJHVFKZLQGLJNHLW EHVWLPPEDU1 +(,6/(5 XQG 'H:$//(
+4<;;, ZLHVHQ LQ LKUHQ 9HUVXFKHQ QDFK/ GDVV GLH RSWLVFKH +RGHU 50GLPHQVLRQDOH, 3RURVLWlW HLQ
GXUFKDXV JHHLJQHWHV 0D� I�U GLH %HVFKUHLEXQJ YRQ QDW�UOLFKHQ %RGHQVFKXW]DQODJHQ GDUVWHOOW1 ,Q
$EELOGXQJ 96 XQG $EELOGXQJ 97 VLQG %RGHQVFKXW]DQODJHQ PLW XQWHUVFKLHGOLFKHU 3RURVLWlW DEJHELOGHW1

$EELOGXQJ 96= %RGHQVFKXW]DQODJH PLW JHULQJHU RSWLVFKHU 3RURVLWlW +QDKH 2EHUVLHEHQEUXQQ,

$EELOGXQJ 97= %RGHQVFKXW]DQODJH PLW KRKHU RSWLVFKHU 3RURVLWlW +QDKH 2EHUVLHEHQEUXQQ,

'D NHLQH JHQDXHQ 8QWHUVXFKHQ GHU (IIHNWLYLWlW W\SLVFKHU %RGHQVFKXW]DQODJHQ DXV KHLPLVFKHQ
*HK|O]HQ YRUOLHJHQ ZLUG GHU :LUNXQJVEHUHLFK PLW HLQHP HLQIDFKHQ $QVDW] DEJHVFKlW]W1 9RQ 7,%.(
+4<;;, ZXUGH 5LFKWZHUWH I�U GHQ :LUNXQJVEHUHLFK YRQ %RGHQVFKXW]DQODJHQ YHUVFKLHGHQHQ $XIEDXV
DQJHJHEHQ1
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7DEHOOH 73=:LQGJHVFK�W]WH )HOGOlQJH I�U YHUVFKLHGHQH *HK|O]DUWHQ

%RGHQVFKXW]DQODJH *HVFK�W]WH /lQJH +LQ [ +|KH,

6RPPHU=

'LFKWH /DXEJHK|O]VWUHLIHQ ≈ 48 K

5 5HLKHQ 1DGHOJHK|O] +PHLVW 6FKZDU]NLHIHU,

:LQWHU=

'LFKWH /DXEJHK|O]VWUHLIHQ

5 5HLKHQ 1DGHOJHK|O] +PHLVW 6FKZDU]NLHIHU,

,Q GHU /LWHUDWXU ZHUGHQ YHUVFKLHGHQH *OHLFKXQJHQ ]X %HUHFKQXQJ GHU XQJHVFK�W]WHQ )HOGOlQJH
DQJHJHEHQ1 $OO GLHVH *OHLFKXQJHQ EH]LHKHQ VLFK MHGRFK DXI UHFKWHFNLJH 6FKOlJH1 'LHVH )RUP LVW LP
8QWHUVXFKXQJVJHELHW QLFKW LPPHU JHJHEHQ LVW1 'LH %RGHQVFKXW]DQODJHQ EHJOHLWHQ DXFK QLFKW LPPHU
GLH JDQ]H /lQJH GHU 6FKODJUlQGHU1 'DKHU ZLUG EHL GHU %HUHFKQXQJ ZLH IROJW YHUIDKUHQ=

� (UPLWWOXQJ GHU )OlFKH/ GLH GXUFK GLH %RGHQVFKXW]DQODJHQ JHVFK�W]W LVW

� 9HUVFKQHLGHQ GHU JHVFK�W]WHQ )OlFKH PLW GHQ 6FKOlJHQ

� hEHUODJHUQ PLW HLQHP 5DVWHU YRQ +LOIVOLQLHQ SDUDOOHO ]XU HURVLYHQ +DXSWZLQGULFKWXQJ

� 9HUVFKQHLGHQ GHU +LOIVOLQLHQ PLW XQJHVFK�W]WHU 6FKODJIOlFKH

� (UPLWWOXQJ GHU XQJHVFK�W]WHQ )HOGOlQJH GXUFK 0LWWHOZHUWELOGXQJ GHU YHUVFKQLWWHQHQ +LOIVOLQLHQ

$EELOGXQJ 98= (UPLWWOXQJ GHU XQJHVFK�W]WHQ )HOGOlQJH

71517 5DXKLJNHLWVIDNWRU

'HU 5DXKLJNHLWVIDNWRU EHVFKUHLEW GHQ (LQIOXVV GHU 2EHUIOlFKHQUDXKLJNHLW GHV %RGHQ DXI GHQ
%RGHQDEWUDJ1 (V ZLUG ]ZLVFKHQ JHULFKWHWHQ +)XUFKHQ/ 'lPPH, XQG ]XIlOOLJ YHUWHLOWHQ
5DXKLJNHLWVHOHPHQWHQ XQWHUVFKLHGHQ1 'LH JHULFKWHWH 5DXKLJNHLW ZLUG GXUFK $EVWDQG XQG +|KH GHU
'lPPH/ GLH ]XIlOOLJH GXUFK GLH VRJHQDQQWH Ä5DQGRP 5RXJKQHVV³ +'HILQLHUW YRQ $OOPDUDV HW DO1 4<99,
EHVFKULHEHQ1 9RQ :22'58)) XQG 6,''2:$< +4<98, ZXUGHQ 'LDJUDPPH ]XU (UPLWWOXQJ GHV
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5DXKLJNHLWVIDNWRUV DQJHJHEHQ1 )�U GLH JHULFKWHWH 5DXKLJNHLW ZXUGHQ YRQ :,//,$06 +4<;9,
*OHLFKXQJHQ DQJHJHEHQ GLH HV HUP|JOLFKHQ GHQ 5DXKLJNHLWVIDNWRU GLUHNW ]X EHUHFKQHQ=
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157,0

. 5DXKLJNHLWVIDNWRU >0@

+5 +|KH GHU 'lPPH >PP@

,5 $EVWDQG GHU 'lPPH >PP@ LQ HURVLYHU +DXSWZLQGULFKWXQJ

15&6 +4<<<, JLEW 7DEHOOHQ ]XU (UPLWWOXQJ GHV 5DXKLJNHLWVIDNWRUHV DQ/ ZHOFKH QHEHQ GHU
2EHUIOlFKHQUDXKLJNHLW DXFK GLH %RGHQHURGLHUEDUNHLW EHU�FNVLFKWLJHQ1 %HL JOHLFKHU
2EHUIOlFKHQUDXKLJNHLW LVW GHU 5DXKLJNHLWVIDNWRU EHL %|GHQ PLW KRKHU (URGLHUEDUNHLW JHULQJHU DOV EHL
%|GHQ PLW JHULQJHUHU (URGLHUEDUNHLW1 'DPLW ZLUG GHP 8PVWDQG 5HFKQXQJ JHWUDJHQ/ GDVV GLH
2EHUIOlFKHQUDXKLJNHLW EHL %|GHQ PLW KRKHU (URGLHUEDUNHLW DXIJUXQG GHV $EWUDJV GHU
5DXKLJNHLWVHOHPHQWH UDVFKHU DEQLPPW DOV EHL JHULQJHU HURGLHUEDUHQ %|GHQ1

7DEHOOH 74= 5DXKLJNHLWVIDNWRU DXIJUXQG GHU Ä5DQGRP 5RXJKQHVV³

, )DNWRU 5DQGRP 5RXJKQHVV +LQ PP,

>W KD04 D04@ 8 43 48 53 58 63 68 73 78 83

!664 4/33 4/33 4/33 4/33 4/33 4/33 4/33 4/33 4/33 4/33

664 4/33 3/<< 3/<; 3/<9 3/<6 3/<4 3/<; 3/<9 3/;8 3/;7

58: 4/33 3/<7 3/;; 3/;5 3/:; 3/:7 3/:4 3/9< 3/9: 3/99

546 4/33 3/;: 3/:9 3/9: 3/94 3/8: 3/87 3/85 3/83 3/7;

?46; 4/33 3/:4 3/83 3/6; 3/64 3/5: 3/58 3/56 3/56 3/55

71518 9HJHWDWLRQVIDNWRU

'HU 9HJHWDWLRQVIDNWRU EHU�FNVLFKWLJW GHQ (LQIOXVV GHU OHEHQGHQ DOV DXFK GHU WRWHQ %LRPDVVH
+(UQWHU�FNVWlQGH, DXI GHQ %RGHQDEWUDJ1 'XUFK %LRPDVVH ZLUG HLQ 7HLO GHU :LQGHQHUJLH DEJHEDXW
E]Z1 GHU /XIWVWURP YRQ GHU %RGHQREHUIOlFKH DEJHKREHQ XQG VR YRU (URVLRQ JHVFK�W]W1 'LH
:LUNVDPNHLW GHU %LRPDVVH LVW YRQ GHUHQ 6WUXNWXU XQG 9HUWHLOXQJ DEKlQJLJ1 6R VLQG EHLVSLHOVZHLVH
%OlWWHU ZHQLJHU HIIHNWLY DOV 6WHQJHO/ GD VLH VLFK PLW GHP /XIWVWURP DXVULFKWHQ1 (UQWHU�FNVWlQGH/ GLH
DXIUHFKW VWHKHQ/ VLQG HLQ ZLUNVDPHUHU 6FKXW] DOV OLHJHQGH 5�FNVWlQGH1 :HLWHUV LVW GLH UlXPOLFKH
9HUWHLOXQJ GHU %LRPDVVH ZLFKWLJ1 (V LVW OHLFKW HLQVLFKWLJ/ GDVV LQ JUR�HQ $EVWDQG VWHKHQGHQ 6WRSSHO
HLQHU 0DLVNXOWXU EHL JOHLFKHU %LRPDVVH ZHQLJHU ]XP $EEDX GHU :LQGHQHUJLH EHLWUDJHQ DOV GLH GLFKW
VWHKHQGHQ (UQWHU�FNVWlQGH YRQ *HWUHLGH1
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8P GLHVH (LQIO�VVH ]X EHU�FNVLFKWLJHQ/ ZXUGH YRQ :22'58)) XQG 6,''2:$< +4<98, GHU
%RGHQDEWUDJ DXI GDV VRJHQDQQWH Ä6PDOO0JUDLQ HTXLYDOHQW³ EH]RJHQ1 'DV Ä6PDOO0JUDLQ HTXLYDOHQW³ GHU
%LRPDVVH DXI GHP )HOG ZLUG DXV GHP 7URFNHQJHZLFKW GHU %LRPDVVH XQG ]ZHL .RQVWDQWHQ/ ZHOFKH GLH
)UXFKW EHVFKUHLEHQ/ EHUHFKQHW1

b
e XaSG ⋅=)(

+6*,H 6PDOO0JUDLQ HTXLYDOHQW >NJ KD04 7URFNHQJHZLFKW@

; %LRPDVVH >NJ KD04 7URFNHQJHZLFKW@

D/ E )UXFKW VSH]LILVFKH .RQVWDQWHQ

,Q YHUVFKLHGHQHQ /LWHUDWXUTXHOOHQ VLQG $QJDEHQ �EHU GLH .RQVWDQWHQ D XQG E ]X ILQGHQ1 7DEHOOH 75
JLEW HLQHQ hEHUEOLFN1

7DEHOOH 75= .RQVWDQWHQ I�U GLH $EVFKlW]XQJ GHV Ä6PDOO0JUDLQ HTXLYDOHQW³

)UXFKW =XVWDQG $XVULFKWXQJ D E 4XHOOH

6WRSSHO :LQWHUZHL]HQ $XIUHFKW 1RUPDO 7/639 3/<:3 /\OHV/ $OOLVRQ 4<;4

6WRSSHO :LQWHUZHL]HQ /LHJHQG 0 :/5:< 3/:;5 /\OHV/ $OOLVRQ 4<;4

6WRSSHO 5DSV $XIUHFKW 1RUPDO 3/436 4/733 /\OHV/ $OOLVRQ 4<;4

6WRSSHO 5DSV /LHJHQG 0 3/397 4/5<7 /\OHV/ $OOLVRQ 4<;4

6WRSSHO 6RQQHQEOXPH $XIUHFKW 1RUPDO 3/354 4/675 /\OHV/ $OOLVRQ 4<;4

6WRSSHO 6RQQHQEOXPH /LHJHQG 0 3/344 4/69; /\OHV/ $OOLVRQ 4<;4

6RMDERKQHQ /LHJHQG 0 3/49: 4/4:6 /\OHV/ $OOLVRQ 4<;4

6WRSSHO 0DLV $XIUHFKW 1RUPDO 3/55< 4/468 /\OHV/ $OOLVRQ 4<;4

0DLV $XIUHFKW 1RUPDO 44/4:4 3/:;; $UPEUXVW/ /\OHV 4<;8

0DLV $XIUHFKW 3DUDOOHO 43/8;7 3/;63 $UPEUXVW/ /\OHV 4<;8

6RMDERKQH $XIUHFKW 1RUPDO 4</557 3/;46 $UPEUXVW/ /\OHV 4<;8

6RMDERKQH $XIUHFKW 3DUDOOHO ;/858 3/::5 $UPEUXVW/ /\OHV 4<;8

*UDV QLFKW EHZHLGHW 63 FP 0 3/93 4/6< /\OHV/ $OOLVRQ 4<;3

*UDV EHZHLGHW 8 FP 0 4/93 4/3; /\OHV/ $OOLVRQ 4<;3

*UDV �EHUZHLGHW 5/8 FP 0 6/39 4/47 /\OHV/ $OOLVRQ 4<;3

6WRSSHO 'XUFKVFKQLWW 0 1RUPDO ;/< 3/< /\OHV/ $OOLVRQ 4<;4

/\OHV /1 XQG $OOLVRQ %1(1 4<;3 ]LWLHUW LQ 6.,'025( (1/1 4<<7

/\OHV /1 XQG $OOLVRQ %1(1 4<;4 ]LWLHUW LQ 6.,'025( (1/1 4<<7

:HLWHUV ZXUGHQ YRP 86'$015&6 LP 5DKPHQ GHV Ä1DWLRQDO 5HVRXUFH ,QYHQWRU\³ +4<<:, HLQH 9LHO]DKO
YRQ 'LDJUDPPHQ ]XU %HVWLPPXQJ GHV Ä6PDOO0JUDLQ HTXLYDOHQW³ I�U YHUVFKLHGHQH )U�FKWH XQG GHUHQ
(UQWHU�FNVWlQGH HUVWHOOW1 'LH $EVFKlW]XQJ GHV Ä6PDOO0JUDLQ HTXLYDOHQW³ LVW DXFK PLW +LOIH YRQ
9HUJOHLFKVELOGHUQ P|JOLFK1
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)�U (3,& ZXUGH YRQ :,//,$06 HW DO1 +4<;7, HLQ 'DWHQVDW] I�U GLH %HUHFKQXQJ GHV Ä6PDOO0JUDLQ
HTXLYDOHQW³ I�U OHEHQGH 9HJHWDWLRQ/ DXIUHFKW VWHKHQGH XQG OLHJHQGH (UQWHU�FNVWlQGH HUPLWWHOW1

FRgSRgBgSG AGe ⋅+⋅+⋅= 321)(

J4/ J5/ J6 .RHIIL]LHQWHQ/ I�U MHGH )UXFKW YHUVFKLHGHQ

%$* REHULUGLVFKH %LRPDVVH HLQHU OHEHQGHQ )UXFKW >NJ KD04@

65 DXIUHFKW VWHKHQGH (UQWHU�FNVWlQGH >NJ KD04@

)5 OLHJHQGH (UQWHU�FNVWlQGH >NJ KD04@

)�U GLH .RHIIL]LHQWHQ J4/ J5 XQG J6 VLQG LQ 7DEHOOH 76 :HUWH I�U GLH LP 0DUFKIHOG DP KlXILJVWHQ
DQJHEDXWHQ )U�FKWH DQJHJHEHQ1

7DEHOOH 76= .RHIIL]LHQWHQ J4/ J5 XQG J6 I�U GLH %HUHFKQXQJ YRQ +6*,H

)UXFKW J4 J5 J6

6RPPHUJHUVWH 6/6<3 6/733 4/943

:LQWHUZHL]HQ 6/6<3 6/733 4/943

=XFNHUU�EH 4/473 3/933 3/663

6RMDERKQH 4/599 3/966 3/:5<

0DLV 3/766 3/766 3/546

6RUJKXP 3/98: 3/98: 3/653

6RPPHUZHL]HQ 6/6<3 6/6<3 4/943

6RQQHQEOXPH 6/6<3 6/6<3 4/943

.DUWRIIHO 6/6<3 6/6<3 3/653

%HL LQ 5HLKHQ DQJHEDXWHQ )U�FKWHQ LVW GLH 6FKXW]ZLUNXQJ GHU 9HJHWDWLRQ VWDUN YRP :LQNHO ]ZLVFKHQ
/XIWVWURP XQG 5HLKHQIUXFKW DEKlQJLJ1 9RQ $50%5867 XQG /</(6 +4<;8, ZXUGHQ LQ
:LQGNDQDOYHUVXFKHQ :LUNXQJVJUDGH YRQ OHGLJOLFK 48( I�U 0DLV/ 63( I�U %DXPZROOH XQG 69( I�U
6RMDERKQH GHU :LUNXQJVJUDGH I�U 5HLKHQ QRUPDO ]XP /XIWVWURP JHPHVVHQ1 ,P )HOG G�UIWH GLH
$EQDKPH JHULQJHU VHLQ/ GD HLQ QDW�UOLFKHU :LQG JU|�HUH 6FKZDQNXQJHQ LQ GHU :LQGULFKWXQJ DXIZHLVW
DOV GHU /XIWVWURP LP :LQGNDQDO1

,P 0RGHOO ZLUG GHP :LQNHO ]ZLVFKHQ +DXSWZLQGULFKWXQJ XQG 5HLKHQIUXFKW GXUFK HLQHQ .RUUHNWXUZHUW
5HFKQXQJ JHWUDJHQ1

( )( )δcos11 ⋅−−⋅= korrkorr FBMBM

%0NRUU VWHKHQGH %LRPDVVH +OHEHQG XQG WRW, NRUULJLHUW I�U :LQGULFKWXQJ >W KD04@

%0 VWHKHQGH/ RULHQWLHUWH %LRPDVVH +OHEHQG XQG WRW, >W KD04@

)NRUU .RUUHNWXUIDNWRU >0@

δ :LQNHO ]ZLVFKHQ +DXSWZLQGULFKWXQJ XQG 5HLKHQIUXFKW
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'HU =XVDPPHQKDQJ ]ZLVFKHQ GHP 9HJHWDWLRQVIDNWRU XQG GHP Ä6PDOO0JUDLQ HTXLYDOHQW³ ZXUGH YRQ
:22'58)) XQG 6,''2:$< +4<98, GXUFK HLQ 'LDJUDPP EHVFKULHEHQ1 9RQ :,//,$06 HW DO1 +4<;7,
ZXUGH GHLQ )XQNWLRQ GHILQLHUW ZHOFKH GLHVHQ =XVDPPHQKDQJ EHVFKUHLEW1

363,1)(2533,0 eSGV =

%HGLQJW GXUFK GLH %HZLUWVFKDIWXQJ XQWHUOLHJW GLH %LRPDVVH XQG GLH 2EHUIOlFKHQUDXKLJNHLW HLQHU
VWDUNHQ ]HLWOLFKHQ 9HUlQGHUXQJ1 8P GHQ ]HLWOLFKHQ 9HUODXI GLHVHU 3DUDPHWHU JHUHFKW ]X ZHUGHQ/ ZLUG
EHL GHU 0RGHOOLHUXQJ GLH Ä0DQDJPHQW 3HULRGH 3URFHGXUH³ +YJO1 71416, DQJHZDQGW1 $OOH I�U GLHVHQ
$QVDW] HUIRUGHUOLFKHQ 3DUDPHWHU ZHUGHQ I�U MHGH KDOEPRQDWOLFKH 3HULRGH GHU )UXFKWIROJH DEJHVFKlW]W
XQG LQ HLQHU 7DEHOOH ]XVDPPHQ JHIDVVW XQG LQ GDV *,6 LPSOHPHQWLHUW +7DEHOOHQ VLHKH $QKDQJ,1

)�U GLH $EVFKlW]XQJ GHV %LRPDVVH :DFKVWXPV XQG $EEDXV/ GHV (LQIOXVVHV GHU %RGHQEHDUEHLWXQJ
DXI 2EHUIOlFKHQUDXKLJNHLW XQG %LRPDVVH GHU (UQWHU�FNVWlQGH VRZLH GHU $EQDKPH GHU 5DXKLJNHLW
GXUFK 1LHGHUVFKOlJH ZLUG GDV 0RGHOO (3,& DQJHZHQGHW1 0LW +LOIH YRQ (3,& ZLUG GHU ]HLWOLFKH 9HUODXI
GHU %LRPDVVH XQG 2EHUIOlFKHQUDXKLJNHLW VLPXOLHUW/ XQG PLW JHPHVVHQ :HUWHQ YHUJOLFKHQ XQG
JHJHEHQHQIDOOV NRUULJLHUW1

'D GLH )UXFKWIROJH VWDQGRUWDEKlQJLJ LVW/ ZLUG MHGHU *HPHLQGH LP 8QWHUVXFKXQJVJHELHW HLQH I�U GLHVH
*HPHLQGH W\SLVFKH )UXFKWIROJH ]XJHRUGQHW1 8P GHQ (LQIOXVV GHU %|GHQ DXI GDV 3IODQ]HQZDFKVWXP
]X EHU�FNVLFKWLJHQ/ ZLUG MHGHV )UXFKWIROJHV]HQDULR I�U GUHL %|GHQ PLW XQWHUVFKLHGOLFKHU
SIODQ]HQQXW]EDUHU :DVVHUVSHLFKHUNDSD]LWlW EHUHFKQHW1
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716 (UJHEQLV GHU 6LPXODWLRQ

=XU 'HPRQVWUDWLRQ GHV KLHU YRUJHVWHOOWHQ 0RGHOOV ]XU $EVFKlW]XQJ GHV %RGHQDEWUDJHV GXUFK :LQG
ZLUG HLQ FD1 533 KD JUR�HV *HELHW ZHVWOLFK YRQ 2EHUVLHEHQEUXQQ DXVJHZlKOW1 $OOH 6FKOlJH LQ GLHVHP
%HUHLFK ZXUGHQ PLW +LOIH HLQHV 6DWHOOLWHQELOGHV +6327, GLJLWDOLVLHUW/ XQG GLH %RGHQVFKXW]DQODJHQ DQ
+DQG GHU g.83 HLQJHWUDJHQ1 'D NHLQH .DUWLHUXQJ GHU %RGHQVFKXW]VWUHLIHQ LQ GLHVHP %HUHLFK YRUODJ/
ZXUGH HLQH Ä6WDQGDUGKHFNH³ YRQ ;/3 P +|KH PLW HLQHU 6FKXW]ZLUNXQJ YRQ 43 PDO GHU +|KH JHZlKOW1
.DUWHQ DOOHU 'DWHQEDQNHQ I�U GLHVHV %HLVSLHOVJHELHW VLQG LP $QKDQJ HQWKDOWHQ1

$OV )UXFKWIROJH I�U GLH 6LPXODWLRQ ZXUGH HLQH )UXFKWIROJH PLW 6RPPHUJHUVWH/ :LQWHUZHL]HQ XQG
=XFNHUU�EH DXVJHZlKOW1 'HU GXUFKVFKQLWWOLFKH %RGHQDEWUDJ LP DXVJHZlKOWHQ *HELHW EHWUlJW 5/7 W KD04

D041 'LH UlXPOLFKH 9HUWHLOXQJ GHU HLQ]HOQHQ $EWUDJVUDWHQ ZLUG DXV GHU EHUHFKQHWHQ .DUWH GHV
%RGHQDEWUDJHV +$EELOGXQJ 99, HUVLFKWOLFK1

$EELOGXQJ 99= .DUWH GHV VLPXOLHUWHQ %RGHQDEWUDJHV I�U GDV DXVJHZlKOWH %HLVSLHOVJHELHW ZHVWOLFK YRQ
2EHUVLHEHQEUXQQ1

8P GDV 3RWHQWLDO GLHVHV ,QVWUXPHQWHV ]XU %HZHUWXQJ YRQ 0D�QDKPHQ GHU 5HJLRQDOHQWZLFNOXQJ
GDU]XVWHOOHQ/ ZXUGHQ I�U GDV DXVJHZlKOWH %HLVSLHOVJHELHW EHL 2EHUVLHEHQEUXQQ ]XVlW]OLFKH
%RGHQVFKXW]DQODJHQ EHU�FNVLFKWLJW XQG GHU %RGHQDEWUDJ I�U GLHVHV JHlQGHUWH 6]HQDULR DEJHVFKlW]W
+VLHKH $EELOGXQJ 9:,1
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$EELOGXQJ 9:= %RGHQDEWUDJ I�U HLQ 6]HQDULR PLW ]XVlW]OLFKHQ %RGHQVFKXW]DQODJHQ +EODX GDUJHVWHOOW,

'XUFK 9HUJOHLFKHQ GHU EHLGHQ (URVLRQVSURJQRVHNDUWHQ ZLUG HUVLFKWOLFK/ GDVV GLH JHZlKOWHQ
%RGHQVFKXW]DQODJHQ NHLQHQ ZLUNVDPHQ 6FKXW] I�U GLH LQ +DXSWZLQGULFKWXQJ VHKU ODQJJHVWUHFNWHQ
6FKOlJH +REHQ UHFKWV LQ GHU .DUWH, GDUVWHOOHQ1 )�U VROFKH LP EH]XJ DXI GLH HURVLYH +DXSWZLQGULFKWXQJ
XQJ�QVWLJ DQJHRUGQHWHQ 6FKOlJH NDQQ HLQ ZLUNVDPHU (URVLRQVFKXW] QXU GXUFK HLQH NRQVHUYLHUHQGH
%HZLUWVFKDIWXQJ RGHU GXUFK bQGHUXQJ GHU 6FKODJDXIWHLOXQJ HUUHLFKW ZHUGHQ1

'LH PLW GHP KLHU EHVFKULHEHQHQ $QVDW] DEJHVFKlW]WHQ %RGHQDEWUlJH VROOWHQ QXU DOV UHODWLYH :HUWH
]XP 9HUJOHLFK GHU YHUVFKLHGHQHQ 6FKOlJH/ YHUVFKLHGHQHU )UXFKWIROJHQ RGHU JHlQGHUWHU
5DXPHQWZLFNOXQJ EHWUDFKWHW ZHUGHQ1 'D ELV GDWR NHLQHUOHL 0HVVZHUWH I�U GHQ %RGHQDEWUDJ GXUFK
:LQGZLUNXQJ I�U GDV 8QWHUVXFKXQJVJHELHW YRUOLHJHQ LVW HV DXFK QLFKW P|JOLFK GDV 0RGHOO ]X HLFKHQ
RGHU ]X EHZHUWHQ1



7 *,6 ± JHVW�W]WH 0RGHOOLHUXQJ GHU %RGHQHURVLRQ GXUFK :LQG PLW +LOIH GHU :LQGHURVLRQVJOHLFKXQJ 6HLWH <;

717 .XU]EHVFKUHLEXQJ GHV 3URJUDPPV ]XU %HUHFKQXQJ GHV %RGHQDEWUDJHV

(LQ 7HLO]LHO GHV ,17(55(* 3URMHNWHV LVW GLH (QWZLFNOXQJ YRQ ,QVWUXPHQWHQ ]XU 0RGHOOLHUXQJ GHU
YHUVFKLHGHQHQ PD�JHEHQGHQ (LQIOXVVIDNWRUHQ DXI GLH QDW�UOLFKHQ 5HVVRXUFHQ/ ZREHL GLHVHV
,QVWUXPHQWH DXI GLH LQ GDV *,6 LPSOHPHQWLHUWHQ 'DWHQEDQNHQ %H]XJ QHKPHQ VROOHQ1 )�U GLH
$EVFKlW]XQJ GHU :LQGHURVLRQ ZXUGH DXVJHKHQG YRQ GHU LQ GDV *,6 LPSOHPHQWLHUWHQ 'DWHQEDQN HLQ
3URJUDPP HQWZLFNHOW/ ZHOFKHV HV GHP %HQXW]HU HUP|JOLFKW GLH :LQGHURVLRQ PLW +LOIH GHU :(4 I�U HLQ
JUR�HV *HELHW UDVFK XQG HLQIDFK DE]XVFKlW]HQ1 'LH YLHOIlOWLJHQ 0|JOLFKNHLWHQ GHU 'DWHQPDQLSXODWLRQ
LP *,6 HUP|JOLFKHQ HV GHP %HQXW]HU GLH %DVLVGDWHQ ]X YDULLHUHQ XQG VR YHUVFKLHGHQH 6]HQDULHQ ]X
XQWHUVXFKHQ1 $OV *,6 6RIWZDUH ZLUG $5&9,(: GHU )LUPD (65, YHUZHQGHW/ XQG GDV 3URJUDPP ]X
%HUHFKQXQJ GHV %RGHQDEWUDJHV ZXUGH LQ $9(18(/ GHU 6FULSW06SUDFKH YRQ $5&9,(:/ UHDOLVLHUW1

.XU]HU /HLWIDGHQ ]XU %HQXW]XQJ GHU 6RIWZDUH

)ROJHQGH 'DWHQ P�VVHQ LQ GDV *,6 LQ )RUP HLQHV HLJHQHQ /D\HUV +MHGRFK QLFKW ]ZLQJHQG LP JOHLFKHQ
9LHZ, LPSOHPHQWLHUW VHLQ=

%HLWUDJVIOlFKHQ PHWHRURORJLVFKH 6WDWLRQ

6KDSH= 3RO\JRQ

$WWULEXWH= :LQGULFKWXQJ

&0)DNWRU

%RGHQNDUWH

6KDSH= 3RO\JRQ

$WWULEXWH= ,0)DNWRU

6FKOlJH +*UXQGHOHPHQW GHU 0RGOOLHUXQJ,

6KDSH= 3RO\JRQ

$WWULEXWH= ,' 1XPPHU

*HPHLQGH

%HDUEHLWXQJVULFKWXQJ

:LQGVFKXW]DQODJHQ

6KDSH= /LQH

$WWULEXWH= *HVFK�W]WH /lQJH LP /HH

*HVFK�W]WH /lQJH LP /XY

*HPHLQGHQ 2 )UXFKWIROJH =XRUGQXQJ

6KDSH= 3RO\JRQ

$WWULEXWH= *HPHLQGH
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)LOHQDPH GHU )UXFKWIROJHQWDEHOOH

)UXFKWIROJH

7DEHOOH LP GEI )RUPDW

$WWULEXWH= (LQ :HUW MH 48 7DJH

)RUPDW YRUJHJHEHQ$:LFKWLJH 3DUDPHWHU=

$QWHLO HURVLYHU :LQGHQHUJLH

%LRPDVVH VWHKHQG

(UQWHU�FNVWDQG VWHKHQG

(UQWHU�FNVWDQG OLHJHQG

)UXFKWVSH]LILVFKH )DNWRUHQ J4/ J5/ J6

5DQGRP 5RXJKQHVV

'DPPK|KH

'DPPDEVWDQG

6LQG DOO GLHVH 'DWHQ LQ GDV $5&9,(: 3URMHNW Ä*,6 JHVW�W]WH 6LPXODWLRQ GHU :LQGHURVLRQ³ HLQJHI�JW/
NDQQ GLH 6LPXODWLRQ JHVWDUWHW ZHUGHQ1 +LHU]X PXVV PDQ VLFK LP Ä9LHZ 0RGH³ EHILQGHQ1

$EELOGXQJ 9;= 3XOO0GRZQ 0HQ� :(4

'DV 3XOOGRZQ 0HQ� Ä:(4³ ELHWHW GLH 2SWLRQ Ä2EMHNWH 'HILQLHUHQ³ XQG Ä6WDUW 6LPXODWLRQ³1 %HYRU GLH
6LPXODWLRQ JHVWDUWHW ZLUG/ P�VVHQ DOOH HUIRUGHUOLFKHQ 'DWHQ GHILQLHUW ZHUGHQ1 'LH 2SWLRQ Ä2EMHNWH
'HILQLHUHQ³ ELHWHW HLQH $XVZDKO DOOHU HUIRUGHUOLFKHQ ,QSXWGDWHQ VRZLH GLH 'HILQLWLRQ GHU $XVJDEH1
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$EELOGXQJ 9<= )HQVWHU PLW 2SWLRQHQ ]X 'HILQLWLRQ GHU YHUVFKLHGHQHQ ,QSXWV

'LH 'HILQLWLRQ GHU HLQ]HOQHQ ,QSXWGDWHQVlW]H HUIROJW �EHU GLH DQJHERWHQH $XVZDKOOLVWH1

$EELOGXQJ :3= %HLVSLHO HLQHU $XVZDKOOLVWH I�U GLH 'HILQLWLRQ GHU ,QSXWV

6LQG DOOH ,QSXWGDWHQ VRZLH GHU 2XWSXW /D\HU GHILQLHUW NDQQ GLH 6LPXODWLRQ PLW Ä6WDUW 6LPXODWLRQ³
JHVWDUWHW ZHUGHQ1 +LHUEHL VWHKHQ IROJHQGH 2SWLRQHQ ]XU $XVZDKO1

$EELOGXQJ :4= )HQVWHU ]XP 6WDUWHQ GHU 6LPXODWLRQ

'D GLH 9HUVFKQHLGXQJ XQG %HUHFKQXQJ DOOHU 'DWHQ I�U HLQ JUR�HV 8QWHUVXFKXQJVJHELHW YLHO
5HFKHQ]HLW LQ $QVSUXFK QLPPW VROOWH MHZHLOV QXU GLH 2SWLRQ HQWVSUHFKHQG GHU bQGHUXQJ GHU
'DWHQEDVLV VHLW GHU OHW]WHQ 6LPXODWLRQ DXVJHZlKOW ZHUGHQ1

1DFK $EVFKOXVV GHU 6LPXODWLRQ ZLUG GHU %RGHQDEWUDJ DOV QHXHU /D\HU ]XP 9LHZ KLQ]XJHI�JW1 %HVWHKW
EHUHLWV HLQ /D\HU PLW GHP JOHLFKHQ 1DPHQ/ ZLUG GLHVHU HUVHW]W1 'HU %RGHQDEWUDJ ZLUG MHZHLOV LQ VHFKV
.ODVVHQ PLW NRQVWDQWHQ ,QWHUYDOO HLQJHWHLOW1 bQGHUXQJHQ GLHVHU (LQWHLOXQJ P�VVHQ PLW GHP Ä/HJHQGHQ
(GLWRU³ GXUFKJHI�KUW ZHUGHQ1 :HLWHUV ZHUGHQ DOOH :(40)DNWRUHQ XQG GHU %RGHQDEWUDJ I�U MHGH
]ZHLZ|FKLJH 3HULRGH LQ HLQHU 7DEHOOH PLW GHP 1DPHQ ÄZHTBRXSXW1GEI³ JHVSHLFKHUW1
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8 ,QWHUGLV]LSOLQlUHV %HZHUWXQJVPRGHOO

(LQHQ 7HLOEHUHLFK GHV ,QWHUUHJ,,& 3URMHNWHV VWHOOW GLH 3URMHNWVFKLHQH ,= Ä)XQNWLRQVNDUWLHUXQJ DXI ODQG0
XQG IRUVWZLUWVFKDIWOLFK JHQXW]WHQ )OlFKHQ³ GDU1 ,Q GLHVHP 3URMHNWEHUHLFK ZLUG YRQ ([SHUWHQ DXV GHQ
%HUHLFKHQ /DQG0/ )RUVW0/ :DVVHUZLUWVFKDIW XQG 1DWXUVFKXW] HLQ JHPHLQVDPHV XQG WUDQVQDWLRQDO
DQZHQGEDUHV 9HUIDKUHQ ]XU (UIDVVXQJ XQG %HZHUWXQJ YRQ )XQNWLRQHQ GHV :DOG0 XQG 2IIHQODQGHV
HQWZLFNHOW1 +LHUEHL ZLUG HLQHUVHLWV GLH 7UDGLWLRQ GHU :DOGIXQNWLRQVNDUWLHUXQJ DXIJHJULIIHQ/ ZLH VLH LQ
YHUVFKLHGHQHQ /lQGHUQ EHUHLWV VHLW -DKUHQ GXUFKJHI�KUW ZHUGHQ/ DQGHUHUVHLWV HLQ 9HUIDKUHQ
HQWZLFNHOW/ ZHOFKHV JOHLFKDUWLJH )OlFKHQIXQNWLRQHQ DXFK EHL ODQGZLUWVFKDIWOLFK JHQXW]WHQ )OlFKHQ/
E]Z1 EHL %UDFKIOlFKHQ YHUJOHLFKEDU PDFKW1 +'HWDLOV GD]X VLHKH +RPHSDJH GHV ,QWHUUHJ5F03URMHNWHV=

ÄKWWS=22ZZZ1QDWXUDOUHVRXUFHV1GH³,

'HU %HLWUDJ GHU :DVVHUZLUWVFKDIW ]XU JHPHLQVDPHQ 'DUVWHOOXQJ GHU )XQNWLRQHQ I�U GLH
.XOWXUODQGVFKDIW HUJLEW VLFK QDFK GHQ EHKDQGHOWHQ $XIJDEHQEHUHLFKHQ LP 5DKPHQ GHV 'HWDLOSURMHNWHV
7 I�U GHQ %HUHLFK GHU 5HVVRXUFHQVFKXW]IXQNWLRQ I�U GLH 8QWHUJUXSSHQ :DVVHU XQG %RGHQ1

6RZRKO I�U GLH %HZHUWXQJ GHV 1LWUDWDXVWUDJHV LQV *UXQGZDVVHU DOV DXFK I�U GLH %HZHUWXQJ GHU
%RGHQHURVLRQ GXUFK :LQG ZLUG DXI HLQ UHODWLYHV %HZHUWXQJVPRGHOO ]XU�FN JHJULIIHQ1 $OV UHODWLYHV
%HZHUWXQJVPRGHOO ZLUG LQ GLHVHP =XVDPPHQKDQJ HLQ 0RGHOO EH]HLFKQHW/ GDV DOV 5HIHUHQ] QXU GLH LP
3URMHNWJHELHW XQWHUVXFKWHQ %HGLQJXQJHQ KHUDQ]LHKW1 'LH :DKO GLHVHV %HZHUWXQJVPRGHOOV HUIROJWH
DXIJUXQG IHKOHQGHU UHFKWOLFKHU 5DKPHQEHGLQJXQJHQ= )�U GHQ %RGHQVFKXW] ZHUGHQ LQ gVWHUUHLFK
NHLQH *UHQ]ZHUWH I�U GHQ ]XOlVVLJHQ $EWUDJ YRQ %RGHQ DXV HLQHU )OlFKH DQJHJHEHQ1 ,P )DOOH GHU
%HZHUWXQJ GHV 6WLFNVWRIIKDXVKDOWHV LVW GLH .RQ]HQWUDWLRQ YRQ 1LWUDW LP *UXQGZDVVHU GLH
HQWVFKHLGHQGH *U|�H1 (LQH $EVFKlW]XQJ GHU 1LWUDWVLWXDWLRQ LP *UXQGZDVVHUN|USHU GHV
8QWHUVXFKXQJVJHELHWHV Z�UGH DEHU GHQ 5DKPHQ GLHVHV 3URMHNWHV VSUHQJHQ1

+LQVLFKWOLFK GHU )OlFKHQDEJUHQ]XQJ/ I�U ZHOFKH GLH %HZHUWXQJ HUIROJW/ XQWHUVFKHLGHQ VLFK GLH EHLGHQ
7HLOH GLHVHV 'HWDLOSURMHNWHV1 'LH %HZHUWXQJ GHV 1LWUDWHLQWUDJHV LQV *UXQGZDVVHU HUIROJW I�U GLH
6FKQLWWPHQJH DXV HLQHU %RGHQIRUP PLW %HUHLFKHQ HLQKHLWOLFKHU :HWWHUSDUDPHWHU +7+,(66(10
3RO\JRQH, VRZLH PLW )OlFKHQ ]XVDPPHQJHIDVVWHU SROLWLVFKHU *HPHLQGHQ/ LQ ZHOFKHQ EHVWLPPWH
)UXFKWIROJHQ W\SLVFK VLQG1 (LQH DXI GLHVH $UW YHUVFKQLWWHQH )OlFKH ZLUG DOV KRPRJHQH (LQKHLW
EHWUDFKWHW1 ,P )DOO GHU %HZHUWXQJ GHV (URVLRQVULVLNRV VWHOOW HLQ HLQ]HOQHU 6FKODJ/ GHVVHQ %RGHQ DOV
KRPRJHQ DQJHQRPPHQ ZLUG/ GDV (OHPHQW I�U GLH %HZHUWXQJ GDU1

814 %HZHUWXQJVPRGHOO I�U GHQ 1LWUDWDXVWUDJ LQV *UXQGZDVVHU

)�U GLH %HZHUWXQJ GHV 1LWUDWDXVWUDJHV LQ GDV *UXQGZDVVHU ZLUG GHU 3DUDPHWHU 1LWUDWNRQ]HQWUDWLRQ LP
3HUNRODWLRQVZDVVHU >PJ2O@ KHUDQJH]RJHQ1 )�U GLH %HZHUWXQJ ZLUG GLH YRP 6WHXHUXQJVDXVVFKXVV LP
0lU] 5333 IHVWJHOHJWH VHFKV0VWXILJH 3XQNWHVNDOD YHUZHQGHW1 'LH .ODVVHQJUHQ]HQ GHV UHODWLYHQ
%HZHUWXQJVPRGHOOV HUJHEHQ VLFK DXV GHU 6LWXDWLRQ LP 8QWHUVXFKXQJVJHELHW1 1HEHQ GHU
1LWUDWNRQ]HQWUDWLRQ LP 3HUNRODWLRQVZDVVHU LVW ZHLWHUV GLH DNWXHOOH *UXQGZDVVHUEHODVWXQJ GXUFK 1LWUDW
E]Z1 GLH $UW XQG 0HQJH GHU *UXQGZDVVHUQHXELOGXQJ YRUDOOHP EHL GHU hEHUWUDJXQJ GHV 0RGHOOV DXI
HLQ DQGHUHV *HELHW ]X EHU�FNVLFKWLJHQ1

%HZHUWXQJVVFKO�VVHO=

'LH (UJHEQLVVH GHU 6LPXODWLRQ GHV 1LWUDWDXVWUDJHV LP 8QWHUVXFKXQJVJHELHW ZHUGHQ ZLH IROJW DXI GLH
3XQNWHVNDOD XPJHOHJW=
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7DEHOOH 77= %HZHUWXQJVVFKO�VVHO 1LWUDWNRQ]HQWUDWLRQ

%HZHUWXQJ %HVFKUHLEXQJ

3 QLFKW ODQGZLUWVFKDIWOLFK +DFNHUEDXOLFK, JHQXW]WH )OlFKHQ +YRUZLHJHQG :DOG/
6LHGOXQJHQ XQG 6FKRWWHUJUXEHQ,

8QWHUJUHQ]H NHLQ 1LWUDWDXVWUDJ

4

5

6 OLQHDUH $XIWHLOXQJ DXI GLH HLQ]HOQHQ .ODVVHQ

7

8

2EHUJUHQ]H QDFK REHQ RIIHQ

'HU %HUHLFK GHV 1LWUDWDXVWUDJHV +LQ PJ2O, I�U MHGH 6WXIH GHU 3XQNWHVNDOD ZLUG DXV GHU 6SDQQZHLWH GHU
I�U GDV 8QWHUVXFKXQJVJHELHW DEJHOHLWHWHQ :HUWH EHVWLPPW1 'DEHL PD�JHEHQG LVW GHU :HUW/ ZHOFKHU
DXI <8( GHU )OlFKHQ XQWHUVFKULWWHQ ZLUG> GLHVHU :HUW JHWHLOW GXUFK 8 HUJLEW GLH .ODVVHQEUHLWH1 'LH
.ODVVH 8 ZLUG QDFK REHQ KLQ QLFKW EHJUHQ]W/ GD YHUHLQ]HOW VHKU JHULQJH 3HUNRODWLRQVPHQJHQ DXIWUHWHQ
N|QQHQ/ ZHOFKH HLQH �EHUGXUFKVFKQLWWOLFK KRKH 1LWUDWNRQ]HQWUDWLRQ EHGLQJHQ1

'HU GDUJHVWHOOWH 6FKO�VVHO EH]LHKW VLFK DXI GLH ODQGZLUWVFKDIWOLFK JHQXW]WHQ )OlFKHQ LP 3URMHNWVJHELHW
0DUFKIHOG XQG GLH GRUW H[LVWLHUHQGHQ )UXFKWIROJHQ1 'LH PLWWOHUH MlKUOLFKH 1LWUDWNRQ]HQWUDWLRQ LP
3HUNRODWLRQVZDVVHU EH]RJHQ DXI 53 -DKUH 6LPXODWLRQVGDXHU EHWUlJW 73 PJ2O/ GHU PD[LPDOH $XVWUDJ
DXI HLQHU )OlFKH 7<3 PJ2O1 <8( GHU )OlFKHQ XQWHUVFKUHLWHQ HLQHQ :HUW YRQ 463 PJ2O1 'LH
.ODVVHQEUHLWH ZXUGH PLW 58 PJ2O IHVWJHVHW]W1

+LHUDXV HUJLEW VLFK GLH %HZHUWXQJVVNDOD QDFK 7DEHOOH 78

7DEHOOH 78= %HZHUWXQJVVNDOD 1LWUDWNRQ]HQWUDWLRQ

%HZHUWXQJ 'HILQLWLRQ

4 3 � [ ? 58 >PJ2O@

5 58 � [ ? 83 >PJ2O@

6 83 � [ ? :8 >PJ2O@

7 :8 � [ ? 433 >PJ2O@

8 � 433 >PJ2O@
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N

EW

S

5HVVRXUFHQVFKXW]IXQNWLRQ %:DVVHU%

126 LP 6LFNHUZDVVHU
3
4 JHULQJ
5 JHULQJ0PLWWHO
6 PLWWHO
7 PLWWHO0KRFK
8 KRFK

'RQDX

.ULWHULXP=
%1LWUDWNRQ]HQWUDWLRQ LP 3HUNRODWLRQVZDVVHU%

43 3 43 53 .LORPHWHUV

3URMHNWVJHELHW %0DUFKIHOG%=

3825334

$EELOGXQJ :5= %HZHUWXQJVPRGHOO I�U GLH 5HVVRXUFHQVFKXW]IXQNWLRQ Ä:DVVHU³

815 %HZHUWXQJVPRGHOO I�U GLH :LQGHURVLRQ

)�U GLH %HZHUWXQJ GHU %RGHQHURVLRQ GXUFK :LQG ZLUG GHU %RGHQDEWUDJ HLQHU )OlFKH DXI GLH 6LWXDWLRQ
GHU %RGHQHURVLRQ LP 8QWHUVXFKXQJVJHELHW EH]RJHQ1

%HZHUWXQJVVFKO�VVHO

'LH (UJHEQLVVH GHU 6LPXODWLRQ GHV %RGHQDEWUDJV LP 8QWHUVXFKXQJVJHELHW ZHUGHQ ZLH IROJW DXI GLH
3XQNWHVNDOD XPJHOHJW=
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7DEHOOH 79= %HZHUWXQJVVFKO�VVHO %RGHQDEWUDJ GXUFK :LQG

%HZHUWXQJ %HVFKUHLEXQJ

3 QLFKW ODQGZLUWVFKDIWOLFK +DFNHUEDXOLFK, JHQXW]WH )OlFKHQ +YRUZLHJHQG :DOG/
6LHGOXQJHQ XQG 6FKRWWHUJUXEHQ,

8QWHUJUHQ]H NHLQ %RGHQDEWUDJ

4

5

6 TXDGUDWLVFKH $XIWHLOXQJ DXI GLH HLQ]HOQHQ .ODVVHQ

7

8

2EHUJUHQ]H PD[LPDOHU %RGHQDEWUDJ

'HU %HUHLFK GHV %RGHQYHUOXVWHV +LQ W KD04 D04, I�U MHGH 6WXIH GHU 3XQNWHVNDOD ZLUG DXV GHU 6SDQQZHLWH
GHU I�U GDV 8QWHUVXFKXQJVJHELHW DEJHOHLWHWHQ %RGHQYHUOXVWH EHVWLPPW1

)�U GDV 8QWHUVXFKXQJVJHELHW ZXUGH HLQ PLWWOHUHU %RGHQDEWUDJ YRQ 5/8 W KD04 D04 HUPLWWHOW1 'HU
PD[LPDOH $EWUDJ DXI HLQHU )OlFKH EHWUlJW :/6 W KD04 D04 +I�U <;( GHU )OlFKH EHWUlJW GHU $EWUDJ NOHLQHU
8/3 W KD04 D04,1 'LH .ODVVHQJUHQ]HQ ZHUGHQ TXDGUDWLVFK DQVWHLJHQG GHILQLHUW/ K|KHUHU %RGHQDEWUDJ
EHGLQJW K|KHUH 6WUHXXQJ1 +LHUDXV HUJLEW VLFK IROJHQGH %HZHUWXQJVVNDOD +7DEHOOH 7:,=

7DEHOOH 7:= %HZHUWXQJVVNDOD %RGHQDEWUDJ GXUFK :LQG

%HZHUWXQJ 'HILQLWLRQ

4 3/3 � $EWUDJ ? 3/8 >W KD04 D04@

5 3/8 � $EWUDJ ? 4/3 >W KD04 D04@

6 4/3 � $EWUDJ ? 5/3 >W KD04 D04@

7 5/3 � $EWUDJ ? 7/3 >W KD04 D04@

8 7/3 � $EWUDJ ? ;/3 >W KD04 D04@

'LH (QWVFKHLGXQJ I�U GLH :DKO HLQHV UHODWLYHQ %HZHUWXQJVPRGHOOV EHUXKW DXI IROJHQGHQ
hEHUOHJXQJHQ=

$XIJUXQG IHKOHQGHU 0HVVVWHOOHQ NRQQWH GDV 6LPXODWLRQVPRGHOO QLFKW NDOLEULHUW ZHUGHQ1 'LH VLPXOLHUWHQ
%RGHQDEWUlJH JHEHQ GDKHU QXU GLH *U|�HQRUGQXQJ GHU %RGHQHURVLRQ LP 8QWHUVXFKXQJVJHELHW DQ
XQG VROOWHQ VRPLW QXU I�U HLQH %HZHUWXQJ GHV %RGHQDEWUDJHV ]ZLVFKHQ YHUVFKLHGHQHQ )OlFKHQ
LQQHUKDOE GHV 8QWHUVXFKXQJVJHELHWHV KHUDQJH]RJHQ ZHUGHQ1

)�U gVWHUUHLFK H[LVWLHUW NHLQ JHVHW]OLFKHU *UHQ]ZHUW I�U GLH %RGHQHURVLRQ1 'DKHU LVW GLH %HVFKUHLEXQJ
HLQHU WROHULHUEDUHQ *UHQ]H/ ZLH VLH ]1%1 I�U HLQ DEVROXWHV %HZHUWXQJVPRGHOO EHQ|WLJW Z�UGH/
SUREOHPDWLVFK1

6FKOXVVEHPHUNXQJ=

'DV (UJHEQLV GHU 8QWHUVXFKXQJ PLW +LOIH GHV 6LPXODWLRQVPRGHOOV +QDFK hEHUWUDJXQJ LQ GHQ
%HZHUWXQJVVFKO�VVHO, NDQQ DOV %HZHUWXQJ GHV (URVLRQVULVLNRV HLQHU )OlFKH LP 9HUJOHLFK ]X 6LWXDWLRQ
GHU %RGHQHURVLRQ LP 8QWHUVXFKXQJVJHELHW YHUVWDQGHQ ZHUGHQ1 'LH %HGHXWXQJ GHV 3UREOHPV
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%RGHQHURVLRQ I�U GDV 8QWHUVXFKXQJVJHELHW/ EHVRQGHUV LP +LQEOLFN DXI GLH *HZLFKWXQJ LP 9HUKlOWQLV
]X DQGHUHQ :LUNXQJHQ/ PXVV LQ HLQHP ]ZHLWHQ 6FKULWW HUIROJHQ1

'HU KLHU EHVFKULHEHQH %HZHUWXQJVVFKO�VVHO HUVHW]W NHLQH HQGJ�OWLJH $QDO\VH GHU 6LWXDWLRQ GHU
%RGHQHURVLRQ LP 8QWHUVXFKXQJVJHELHW$

N

EW

S

5HVVRXUFHQVFKXW]IXQNWLRQ %%RGHQ%

%RGHQDEWUDJ GXUFK :LQGHURVLRQ
3
4 JHULQJ
5 JHULQJ0PLWWHO
6PLWWHO
7PLWWHO0KRFK
8 KRFK

.ULWHULXP=
%%RGHQDEWUDJ GXUFK :LQGHURVLRQ%

5 3 5 7 9 ; 43 .LORPHWHUV

3URMHNWVJHELHW %0DUFKIHOG%=
0DUNJUDIQHXVLHGO ) 2EHUVLHEHQEUXQQ

3825334

$EELOGXQJ :6= %HZHUWXQJVPRGHOO I�U GLH 5HVVRXUFHQVFKXW]IXQNWLRQ Ä%RGHQ³
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9 6FKOXVVEHPHUNXQJ

'LH 8QWHUVXFKXQJ GHU (LQIO�VVH GHU /DQGZLUWVFKDIW DXI GLH 5HVVRXUFHQ :DVVHU XQG %RGHQ PDFKWH GLH
(QWZLFNOXQJ YRQ :HUN]HXJHQ QRWZHQGLJ/ ZHOFKH LQ GHU /DJH VLQG/ YHUVFKLHGHQH $XVZLUNXQJHQ YRQ
ODQGZLUWVFKDIWOLFKHU 1XW]XQJ ]X EHUHFKQHQ XQG DXI]X]HLJHQ1 'HU *U|�H GHV 8QWHUVXFKXQJVJHELHWHV
5HFKQXQJ WUDJHQG ZXUGHQ 6LPXODWLRQVPRGHOOH YHUZHQGHW XQG LQQHUKDOE HLQHV JHRJUDILVFKHQ
,QIRUPDWLRQVV\VWHPV HLQJHVHW]W1 'LH :HUN]HXJH VLQG VR NRQ]LSLHUW/ GDVV HLQH 5HLKH YHUVFKLHGHQHU
0D�QDKPHQ XQWHUVXFKW XQG GHUHQ $XVZLUNXQJHQ DXIJH]HLJW ZHUGHQ NDQQ1 'DPLW VLQG QHEHQ GHU ,VW0
6LWXDWLRQ DXFK N�QIWLJH 6]HQDULHQ GDUVWHOOEDU1

$XI WUDQVQDWLRQDOHU (EHQH ZDU HLQ %HZHUWXQJVV\VWHP ]XU (YDOXDWLRQ YRQ )OlFKHQ ]X HQWZLFNHOQ1 'HU
)DFKEHUHLFK GHU :DVVHUZLUWVFKDIW EHVFKUlQNWH VLFK GDEHL DXV ZLUWVFKDIWOLFKHQ *U�QGHQ DXI GLH
7HLOEHUHLFKH 5HVVRXUFHQVFKXW] :DVVHU XQG %RGHQ/ ZREHL %HZHUWXQJVVFKO�VVHO I�U GHQ 1LWUDWJHKDOW
GHV 6LFNHUZDVVHUV VRZLH I�U GHQ %RGHQDEWUDJ GXUFK :LQGHURVLRQ HUVWHOOW ZXUGHQ1
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/LWHUDWXUYHU]HLFKQLV

$//0$5$6 5151/ %85:(// 51(1/ /$5621 :1(1/ +2/7 51)1 +4<99,= 7RWDO SRURVLW\ DQG UDQGRP
URXJKQHVV RI LQWHUURZ ]RQH DV LQIOXHQFHG E\ WLOODJH1 86'$ &RQVHU1 5HV1 :1 8161 *RY1 3ULQW1 2IILFH/
:DVKLQJWRQ '1 &1

$50%5867 '191/ /</(6 /1 +4<;8,= (TXLYDOHQW :LQG0(URVLRQ 3URWHFWLRQ IURP 6HOHFWHG *URZLQJ
&URSV1 $JURQRP\ -RXUQDO/ ::=:360:3:

%$80(5 21:1 +4<;<,= 3UHGLFWLQJ 8QVDWXUDWHG +\GUDXOLF 3DUDPHWHUV1 ,Q= YDQ *(18&+7(1 017K1/
/(,- )1-11 ,QGLUHFW 0HWKRGV IRU (VWLPDWLQJ WKH +\GUDXOLF 3URSHUWLHV RI 8QVDWXUDWHG 6RLOV1 3URFHHGLQJV
RI WKH ,QWHUQDWLRQDO :RUNVKRS RQ ,QGLUHFW 0HWKRGV IRU (VWLPDWLQJ WKH +\GUDXOLF 3URSHUWLHV RI
8QVDWXUDWHG 6RLOV/ 2FWREHU 44046/ 5LYHUVLGH/ &DOLIRUQLD1

%81'(60,1,67(5,80 )h5 /$1'0 81' )2567:,576&+$)7= +\GURJUDSKLVFKHV -DKUEXFK1
+\GURJUDSKLVFKHV =HQWUDOE�UR 4<;5 ± 4<<9/:LHQ1

%81'(60,1,67(5,80 )h5 /$1'0 81' )2567:,576&+$)7= gVWHUUHLFKLVFKH %RGHQNDUWLHUXQJ1
%XQGHVPLQLVWHULXP I�U /DQG0 XQG )RUVWZLUWVFKDIW/:LHQ1

&+(3,/ :161 +4<75,= 0HDVXUHPHQW RI ZLQG HURVLYHQHVV RI VRLOV E\ WKH GU\ VLHYLQJ SURFHGXUH1
6FLHQWLILF $JULFXOWXUH/ 58/ 48704931

&+(3,/ :161/:22'58)) 1131 +4<96,= 7KH SK\VLFV RI ZLQG HURVLRQ DQG LWV FRQWURO1 $GYDQFHV LQ
$JURQRP\/ 48=5440635

'2%(6&+ +1/ 1(8:,57 )1 +4<;5,=:LQG LQ 1LHGHU|VWHUUHLFK/ LQVEHVRQGHUH LP :LHQHU %HFNHQ XQG
'RQDXWDO1 $UEHLWHQ DXV GHU =HQWUDODQVWDOW I�U 0HWHRURORJLH XQG *HRG\QDPLN 2 +HIW 87

)5<5($5 HW DO1 +4<<;,= 5HYLVHG :LQG (URVLRQ (TXDWLRQ1 86'$ 2:LQG (URVLRQ DQG :DWHU
&RQVHUYDWLRQ 5HDVHDUFK 8QLW 0 7HFKQLFDO %XOOHWLQ 1R1 4

*(18&+7(1 0171 YDQ +4<<5,= ,QGLUHFW PHWKRGV IRU HVWLPDWLQJ WKH K\GUDXOLF SURSHUWLHV RI XQVDWXUDWHG
VRLOV1 3URFHHGLQJV RI WKH ,QWHUQDWLRQDO :RUNVKRS RQ ,QGLUHFW 0HWKRGV IRU (VWLPDWLQJ WKH +\GUDXOLF
3URSHUWLHV RI 8QVDWXUDWHG 6RLOV/ 2FWREHU 44046 4<;</ 5LYHUVLGH/ 8QLY1 RI &DOLIRUQLD1

+$*(1 /1-1 +4<<4,= $ :LQG HURVLRQ SUHGLFWLRQ V\VWHP WR PHHW XVHUV QHHG1 -RXUQDO RI 6RLO DQG :DWHU
&RQVHUYDWLRQ 791 5= 4380444

+(,6/(5 *101/ '( :$//( '151 +4<;;,= (IIHFWV RI ZLQGEUHDN VWUXFWXUH RQ IORZ1 $JULF1 (FRV\VWHPV
(QYLURQ1/ 55256= 7409< +(QWKDOWHQ LQ= %5$1'/( -151 HW1 DO1 4<;;/:LQGEUHDN WHFKQRORJ\/ (OVHYLHU,

.(8/(1 +1 YDQ/ 6(/,*0$1 11*1 +4<;:,= 6LPXODWLRQ RI ZDWHU XVH/ QLWURJHQ QXWULWLRQ DQG JURZWK RI D
VSULQJ ZKHDW FURS1 9HUODJ 3XGRF/:DJHQLQJHQ1

/(77$8 .1/ /(77$8 +1 +4<:;,= ([SORULQJ WKH ZRUOG�V GULHVW FOLPDWH1 &HQWHU IRU &OLPDWLF 5HVHDUFK/
8QLY1:LVFRQVLQ/ 0DGLVRQ1

1(8'25)(5 :1 +4<;4,= %HUHJQXQJVWHFKQLVFKH (UKHEXQJHQ LP *HPHLQGHJHELHW /DVVHH DOV
*UXQGODJH I�U HLQH 8PVWHOOXQJ GHU 0DUFKIHOGEHZlVVHUXQJ/ UHFKWV YRP 6WHPSIHOEDFK1 'LSO10$UE1/ 8QLY1
I�U %RGHQNXOWXU/:LHQ1

15&6/ 1DWLRQDO 6RLO 6XUYH\ +DQGERRN KWWS=22ZZZ1VWDWODE1LDVWDWH1HGX2VRLOV2QVVK2
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15&6 0 1DWLRQDO 5HVRXUFHV ,QYHQWRU\ 4<<:/ ,QWURGXFWLRQ IRU FROOHFWLRQ 4<<: 1DWLRQDO 5HVRXUFH
,QYHQWRU\ 'DWD/ KWWS=22ZZZ1QFJ1QUFV1XVGD1JRF215,24<<:

15&6 4<<</ 1DWLRQDO $JURQRP\ 0DQXDO/ 7LWHO 4<3/ 'UDIW$

3+,//,3 01 +5333,= 8QWHUVXFKXQJ GHU UlXPOLFKHQ 9DULDQ] YRQ %RGHQNHQQZHUWHQ LQ *UR�0(Q]HUVGRUI1
'LSO10$UE1/ 8QLY1 I�U %RGHQNXOWXU/:LHQ1

6$;721 .1/ 67(7/(5 /1/ &+$1'/(5 '1 +4<<<,= 6LPXOWDQHRXV :LQG (URVLRQ DQG 3043 )OX[HV1
KWWS=??ZZZ1FDKH1ZVX1HGX +3UR]HHGLQJ :LQG (URVLRQ= $Q ,QWHUQDWLRQDO 6\PSRVLXP 2:RUNVKRS/:(58
4<<<,

6+$53/(< $111/:,//,$06 -151 +HGV, +4<<3,= (3,&0HURVLRQ2SURGXFWLYLW\ LPSDFW FDOFXODWRU/ PRGHO
GRFXPHQWDWLRQ1 86 'HS $JULF 7HFK %XOO 4:9;

6.,'025( (1/1 +4<<7,=:LQG (URVLRQ1 .DSLWHO 44 YRQ 51 /$/ 4<<7 +(GLWRU,/ 6RLO (URVLRQ 5HVHDUFK
0HWKRGV +51 $XIODJH,/ 6RLO DQG :DWHU &RQVHUYDWLRQ 6RFLHW\

7,%.( *1 +4<;;,= %DVLF 3ULQFLSOHV RI :LQG (URVLRQ &RQWURO1 $JULF1 (FRV\VWHPV (QYLURQ1/ 55256= 4360
455

:,(6%$8(5 +1/ 0$==8&&2 &1 +4<<:,= '�QHQ LQ 1LHGHU|VWHUUHLFK1 )DFKEHULFKWH GHV 1g
/DQGVFKDIWVIRQGV> 91 $PW G1 1g /DQGHVUHJLHUXQJ/ 1DWXUVFKXW]DEW1/ 6W1 3|OWHQ

:,//,$06 -151 +4<;9,= (IIHFW RI HURVLRQ SURGXFWLYLW\ (3,& ZDWHU HURVLRQ PRGHO1 3URF1 )RXUWK )HG1
,QWHUDJHQF\ 6HGLPHQW1 &RQI1 9RO1 5 924092;

:,//,$06 -151/ -21(6 &1$1/ '<.( 3171 +4<;7,= $ 0RGHOLQJ $SSURFK WR 'HWHUPLQH WKH 5HODWLRQVKLS
%HWZHHQ (URVLRQ DQ 6RLO 3URGXFWLYLW\1 7UDQVDFWLRQ RI WKH $6$(/ 5:+4,= 45<0477

:22'58)) 1131/ 6,''2:$< )1+1 +4<98,= $ ZLQG HURVLRQ HTXDWLRQ1 6RLO 6FLHQFH 6RFLHW\ RI $PHULFD
-RXUQDO/ 5<= 935093;



$QKDQJ 6HLWH 43<

$QKDQJ $

$4 9HU]HLFKQLV GHU $EN�U]XQJHQ ]X GHQ HLQ]HOQHQ )UXFKWDUWHQ

'858= 'XUXPZHL]HQ
*5(5= *U�QHUEVH
+,56 +LUVH
.$52= .DURWWH
.$57= .DUWRIIHO
.2(5= .|UQHUHUEVH
.20$= .|UQHUPDLV
62%/= 6RQQHQEOXPH
62*(= 6RPPHUJHUVWH
62-$= 6RMDERKQH
63,1= 6SLQDW
:,*(= :LQWHUJHUVWH
:,5$= :LQWHUUDSV
:,:(= :LQWHUZHL]HQ
=858= =XFNHUU�EH
=:,(= =ZLHEHO
=:%(= =ZLVFKHQEHJU�QXQJ

$QKDQJ %

%409 %HLVSLHOH I�U 'DWHQOD\HU



$QKDQJ 6HLWH 443

%4 %RGHQNDUWH PLW 'DUVWHOOXQJ GHU %RGHQDUW I�U GDV %HLVSLHOVJHELHW



$QKDQJ 6HLWH 444

%5 %RGHQNDUWH PLW 'DUVWHOOXQJ GHU (URGLHUEDUNHLW I�U GDV %HLVSLHOVJHELHW



$QKDQJ 6HLWH 445

%6 *HPHLQGH ± )UXFKWIROJH =XRUGQXQJ I�U GDV %HLVSLHOVJHELHW



$QKDQJ 6HLWH 446

%7 *HRPHWULH GHU 6FKOlJH XQG %RGHQVFKXW]DQODJHQ I�U GDV %HLVSLHOVJHELHW



$QKDQJ 6HLWH 447

%8 0HWHRURORJLVFKH 6WDWLRQHQ XQG GHUHQ ]XJHRUGQHWH 7KLHVVHQ03RO\JRQH



$QKDQJ 6HLWH 448

%9 .DUWH GHV VLPXOLHUWHQ %RGHQDEWUDJHV I�U GDV %HLVSLHOVJHELHW


