
(UJHEQLVTXDOLWlW SV\FKLDWULVFKHU %HKDQGOXQJHQ

OLF� SKLO� &KULVWRSKHU 6FKXHW] 

/HLWHU %HKDQGOXQJVHYDOXDWLRQ 	 'DWHQPDQDJHPHQW 
,QWHJULHUWH 3V\FKLDWULH :LQWHUWKXU �LSZ�

3RVWIDFK
&+����� :LQWHUWKXU  

FKULVWRSKHU�VFKXHW]#LSZLQ�FK 

-DYHG $VKUDI 

0DQDJLQJ 'LUHFWRU 
DUFKLWHFWV�DW�ZRUN $*

%DKQKRIVWUDVVH ��� 
&+����� $DUDX

MDYHG�DVKUDI#LW�ZRUN�FK

$EVWUDFW� 4XDOLWlW� 4XDOLWlWVVLFKHUXQJ XQG 4XDOLWlWVPDQDJHPHQW JHZLQQHQ DXFK
LP +HDOWKFDUH %HUHLFK ]XQHKPHQG DQ %HGHXWXQJ� 9RQ .OLQLNHQ XQG 6SLWlOHUQ ZLUG
HUZDUWHW� GDVV VLH 1DFKZHLVH I�U GLH :LUNVDPNHLW� :LUWVFKDIWOLFKNHLW XQG 4XDOLWlW 
LKUHU HUEUDFKWHQ /HLVWXQJHQ HUEULQJHQ� 'DV 0RGHO GHU ,QWHJULHUWHQ 3V\FKLDWULH
:LQWHUWKXU �LSZ� PLW 8QWHUVW�W]XQJ GHU 6RIWZDUH TWRROV EHVFKUHLEW HLQ P|JOLFKHV 
9RUJHKHQ EHL GHU (UIDVVXQJ GHU (UJHEQLVTXDOLWlW� 

� (LQOHLWXQJ 

'LH ,QWHJULHUWH 3V\FKLDWULH :LQWHUWKXU EHVFKlIWLJW ]XU]HLW UXQG ��� 0LWDUEHLWHULQQHQ XQG 
0LWDUEHLWHU� 'HU VWDWLRQlUH %HUHLFK XPIDVVW ��� %HWWHQ� ,P -DKU ���� ZXUGHQ LQVJHVDPW
UXQG ��
��� DPEXODQWH .RQVXOWDWLRQHQ GXUFKJHI�KUW� 'LH $QJHERWH GHU LSZ XPIDVVHQ
GLH %HUHLFKH (UZDFKVHQHQSV\FKLDWULH� *HURQWRSV\FKLDWULH� .ULVHQLQWHUYHQWLRQ� 3V\FKLDW�
ULVFKH 3ROLNOLQLN� -XQJH (UZDFKVHQH� 6XFKWEHKDQGOXQJ VRZLH =HQWUDOH $QJHERWH� 'LH 
LSZ RULHQWLHUW VLFK DQ GHQ LQWHUQDWLRQDOHQ *UXQGVlW]HQ GHU SV\FKLDWULVFKHQ 9HUVRU�
JXQJVZLVVHQVFKDIW� ZHOFKH GLH %HGDUIV� XQG =LHORULHQWLHUXQJ� GLH 3UlYHQWLRQ XQG )U�K�
HUNHQQXQJ� GLH HUJHEQLVRULHQWLHUWH 4XDOLWlWVVLFKHUXQJ� GLH (YLGHQFH %DVHG 0HGLFLQH 
VRZLH GLH ODXIHQGH %HZHUWXQJ YRQ 3XEOLF 0HQWDO +HDOWK 'DWHQ EHVRQGHUV JHZLFKWHQ 
�-HQNLQV� 5� HW DO� ������ 

� $XVJDQJVODJH 

,P 6FKZHL]HULVFKHQ .UDQNHQYHUVLFKHUXQJVJHVHW] .9* ZLUG YRQ PHGL]LQLVFKHQ $QELH�
WHUQ GHU 1DFKZHLV GHU (IIHNWLYLWlW XQG GHU (IIL]LHQ] GHU HUEUDFKWHQ /HLVWXQJHQ YHUODQJW�
'LHVHU 1DFKZHLV LVW LQ GHU 3V\FKLDWULH�3V\FKRWKHUDSLH X�8� VFKZHUHU ]X HUEULQJHQ� GD GLH
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]X RSHUDWLRQDOLVLHUHQGHQ ,QGLNDWRUHQ DQGHUV DOV ]�%� LQ GHU VRPDWLVFKHQ 0HGL]LQ QLFKW 
PLW KDUWHQ )DNWHQ IHVW]XKDOWHQ VLQG� E]Z� VFKRQ GLH 'HILQLWLRQ GHU ,QGLNDWRUHQ� VFKZLHULJ
]X GHILQLHUHQ VLQG� 'LH LSZ HQWZLFNHOWH GDV :LQWHUWKXUHU 0RGHOO GHU SV\FKLDWULVFKHQ 
4XDOLWlWVVLFKHUXQJ XQG VHW]W GLHVHV VHLW GHP �������� DNWLY XQG IOlFKHQGHFNHQG EHL DOOHQ
DPEXODQWHQ� WHLOVWDWLRQlUHQ XQG VWDWLRQlUHQ %HKDQGOXQJHQ XP�

� 3UlPLVVHQ 

)ROJHQGH 3UlPLVVHQ ZDUHQ EHL GHU (QWZLFNOXQJ GHV :LQWHUWKXUHU 0RGHOOV OHLWHQG� 

• DNWXHOOHU 6WDQG GHU 2XWFRPH�)RUVFKXQJ E]Z� 9RUJDEHQ XQG /HLWOLQLHQ VROOHQ 
EHU�FNVLFKWLJW VHLQ

• 6WUXNWXU�� 3UR]HVV� XQG (UJHEQLVTXDOLWlW VROOHQ LQ %H]XJ ]XHLQDQGHU JHVHW]W VHLQ 
• 2ULHQWLHUXQJ DQ GHU 3DWLHQWHQSHUVSHNWLYH� G�K� QHEHQ GHQ )UHPGEHXUWHLOXQJHQ

VROOHQ LQVEHVRQGHUH 3DWLHQWHQEHIUDJXQJHQ GXUFKJHI�KUW ZHUGHQ 
• DOOH DQ GHQ (UKHEXQJHQ EHWHLOLJWHQ �bU]WHVFKDIW� 3IOHJH� 7KHUDSHXWHQ� VROOHQ 

YRQ GHQ (UJHEQLVVHQ GHU 2XWFRPHHUKHEXQJHQ SURILWLHUHQ �)HHGEDFN�6\VWHP�
• 6WDQGDUGVHW DQ HPSLULVFK XQG WKHRUHWLVFK DEJHVW�W]WHQ� GLDJQRVH� XQG PHWKRGH�

QXQDEKlQJLJHQ ,QGLNDWRUHQ 
• VWDQGDUGLVLHUWH� UHOLDEOH XQG YDOLGH  0HVVLQVWUXPHQWH XQG %HIUDJXQJVLQWHUYDOOH
• QHEHQ 4XDOLWlWVLQGLNDWRUHQ VROOHQ DXFK 3DWLHQWHQ�%DVLVGDWHQ HUKREHQ ZHUGHQ 
• 'XUFKI�KUXQJ LQ YHUVFKLHGHQHQ %HKDQGOXQJVVHWWLQJV
• 'LH HUKREHQHQ 'DWHQ VROOHQ GXUFK HLQH QHXWUDOH XQG XQDEKlQJLJH 6WHOOH DXV�

JHZHUWHW XQG EHXUWHLOW ZHUGHQ 
• 2ULHQWLHUXQJ DQ HLQHP JDQ]KHLWOLFKHQ .RQ]HSW YRQ .UDQNKHLW XQG *HQHVXQJ

�ELRSV\FKRVR]LDOHQ 0RGHOO��

� (UJHEQLVTXDOLWlWVPHVVXQJHQ �2XWFRPH 3V\FKLDWULH� 

'LH /HLWIUDJH GHU 2XWFRPH�(UIDVVXQJ ODXWHW� :HU EHKDQGHOW ZHOFKHQ 3DWLHQWHQ PLW ZHO�
FKHP 6W|UXQJVELOG PLW ZHOFKHQ 0LWWHOQ XQG 0HWKRGHQ ]X ZHOFKHQ .RVWHQ PLW ZHOFKHP
(UJHEQLV" (V JHKW GDEHL LQVEHVRQGHUH XP GLH (UJHEQLVTXDOLWlW EHL =XVWDQGVlQGHUXQJHQ 
XQG XP GLH 3DWLHQWHQ]XIULHGHQKHLW VRZLH GHUHQ %H]LHKXQJ ]XP VWUXNWXU� XQG SUR]HVVUH�
OHYDQWHQ 0LWWHODXIZDQG XQG ]X GHQ .RVWHQ� )�U HLQH ZLUNXQJVRULHQWLHUWH 6WHXHUXQJ GHV
9HUVRUJXQJVDQJHERWHV PXVV HLQH =LHO�EHUSU�IXQJ DXIJUXQG GHU YRUKDQGHQHQ 0LWWHO XQG
GHQ HUEUDFKWHQ /HLVWXQJHQ P|JOLFK VHLQ� 'LH 'DWHQ VROOHQ HLQ VWUDWHJLVFKHV &RQWUROOLQJ 
HUP|JOLFKHQ XQG SULPlU GHU )�KUXQJ GHV *HVDPWV\VWHPV LSZ� GHQ %HUHLFKVOHLWXQJHQ 
XQG GHQ /HLWXQJHQ GHU HLQ]HOQHQ $QJHERWH GLHQHQ� 6LH ZHUGHQ NRQWLQXLHUOLFK DXVJHZHU�
WHW XQG GHQ /HLWXQJVLQVWDQ]HQ I�U VWUDWHJLVFKH (QWVFKHLGXQJHQ XQG 6WHXHUXQJVKDQGOXQ�
JHQ ]XJHI�KUW� 'LH 'DWHQ EHLQKDOWHQ 'LDJQRVH� XQG 6R]LDOYDULDEOHQ� /HLVWXQJVDUW XQG �
PHQJH VRZLH (UJHEQLVTXDOLWlWVLQGLNDWRUHQ XQG VROOHQ KRKH *�WHDQIRUGHUXQJHQ HUI�OOHQ�
'LH (UIDVVXQJ YRQ 'LDJQRVH� XQG 6R]LDOYDULDEOHQ VRZLH /HLVWXQJVPHQJH XQG �DUW ZLUG
�EHU HLQH %DVLVGRNXPHQWDWLRQ LSZ JHZlKUOHLVWHW� 
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=XU (UKHEXQJ GHU (UJHEQLVTXDOLWlW PLVVW GHU 2XWFRPH LSZ GLDJQRVHXQDEKlQJLJH XQG 
GLDJQRVHDEKlQJLJH ,QGLNDWRUHQ� 'LDJQRVHXQDEKlQJLJH 0HVVXQJHQ JHKHQ YRP 'UHL�
3KDVHQ�0RGHOO YRQ +RZDUG HW DO� ������ >+2��@ DXV XQG XPIDVVHQ GLH 'LPHQVLRQHQ
5HPRUDOLVDWLRQ �:RKOEHILQGHQ�� 5HPHGLDWLRQ �6\PSWRPEHODVWXQJ� XQG 5HKDELOLWDWLRQ 
�/HEHQVTXDOLWlW� DOV UHOHYDQWH 4XDOLWlWVLQGLNDWRUHQ� 'LH $EWHLOXQJ %HKDQGOXQJVHYDOXDWL�
RQ VHW]W GD]X LQ =XVDPPHQDUEHLW PLW HLQHP I�U GHQ XQDEKlQJLJHQ 4�5HSRUW ]XVWlQGLJHQ
H[WHUQHQ $XIWUDJQHKPHU LQWHUQDWLRQDO YHUZHQGHWH 0HVVLQVWUXPHQWH HLQ� ZHOFKH GLH .UL�
WHULHQ GHU 5HOLDELOLWlW XQG 9DOLGLWlW HUI�OOHQ XQG HLQHQ EUHLWHQ 9HUJOHLFK HUP|JOLFKHQ�
3ULPlU ZHUGHQ 0HVVLQVWUXPHQWH DXI 6HOEVWHLQVFKlW]XQJVEDVLV HLQJHVHW]W �6HOEVWUDWLQJ�� 
1LFKW DOOH 3DWLHQWHQ VLQG HLQHP 6HOEVWUDWLQJ ]XJlQJOLFK �]�%� EHL 3V\FKRVH� 'HPHQ]� 
6FKZDFKVLQQLJNHLW� )UHPGVSUDFKLJNHLW� 9HUZHLJHUXQJ�� ZHVKDOE DOOH )lOOH SDUDOOHO KLQ�
VLFKWOLFK 5HPRUDOLVDWLRQ� 5HPHGLDWLRQ XQG 5HKDELOLWDWLRQ lTXLYDOHQW GXUFK 7KHUDSHXWHQ�
UDWLQJV HLQJHVFKlW]W ZHUGHQ� 

%HL GHU (UKHEXQJ GLDJQRVHDEKlQJLJHU 4XDOLWlWVLQGLNDWRUHQ JHKW HV GDUXP� YHUVFKLHGHQH 
'LDJQRVHJUXSSHQ ± WURW] HYLGHQWHU 6FKZLHULJNHLWHQ ZLH .RPRUELGLWlWV� XQG &KURQL]L�
WlWVIDNWRUHQ ± P|JOLFKVW YDOLGH YRQHLQDQGHU DE]XJUHQ]HQ� 'LHV PLW GHP =LHO� GLH SV\FKL�
DWULVFK�SV\FKRWKHUDSHXWLVFKH 9HUVRUJXQJ GXUFK VW|UXQJVVSH]LILVFKH 6SH]LDOLVLHUXQJHQ
ZHLWHU]XHQWZLFNHOQ XQG LP 6LQQH HLQHU (YLGHQFH %DVHG 0HGLFLQH ]X YHUEHVVHUQ� 

� 3UR]HVVTXDOLWlWVHUKHEXQJHQ �0RQLWRULQJ� 

'DV 4XDOLWlWVPRQLWRULQJ LP 6LQQH GHU NRQWLQXLHUOLFKHQ IDOOEH]RJHQHQ (UJHEQLVU�FNPHO�
GXQJ VWHKW LP =HQWUXP GHU 3UR]HVVTXDOLWlW� (V HUP|JOLFKW GHQ %HKDQGHOQGHQ� 6FKZl�
FKHQ XQG 3UREOHPH LP WKHUDSHXWLVFKHQ 3UR]HVV ]X HUNHQQHQ XQG LKUH HLJHQH $UEHLW TXD�
OLWlWVVLFKHUQG GXUFK IUDJHERJHQJHVW�W]WHV 'DWHQPDWHULDO ]X EHJOHLWHQ� 'LH $EWHLOXQJ 
%HKDQGOXQJVHYDOXDWLRQ HQWZLFNHOW LQ DOOHQ $QJHERWHQ GHU LSZ ]XVDPPHQ PLW GHUHQ 
/HLWXQJ UHVS� 7HDPV HLQ ]ZHFNPlVVLJHV 0RQLWRULQJ� 'LH DQJHERWVVSH]LILVFKHQ 0HVVLQ�
VWUXPHQWH �6HOEVW� XQG )UHPGUDWLQJ� ZHUGHQ HEHQIDOOV LQ GLH $SSOLNDWLRQ TWRROV LQWHJ�
ULHUW� GLH 0HVVHUJHEQLVVH VLQG GDGXUFK LQ (FKW]HLW XQG EHKDQGOXQJV�EHUJUHLIHQG ]XJlQJ�
OLFK�

'LH $UW GHU (UJHEQLVU�FNPHOGXQJ NDQQ LQ )RUP YRQ (LQ]HO�6XSHUYLVLRQHQ� LQ SUREOHP�
O|VXQJVRULHQWLHUWHQ )DOOEHVSUHFKXQJHQ� LQ 7HDP�)HHGEDFNUXQGHQ RGHU LQ 4XDOLWlWV]LU�
NHOQ VWDWWILQGHQ� 'DEHL ILQGHW HLQ 7HDP�)HHGEDFN DP HKHVWHQ LQQHUKDOE HLQHV LQVWLWXWL�
RQVHLJHQHQ %HKDQGOXQJVWHDPV VWDWW� 8QDEKlQJLJ YRP MHZHLOLJHQ 6HWWLQJ VROOWH GLH (U�
JHEQLVU�FNPHOGXQJ NHLQHVZHJV SULPlU NRQWUROOLHUHQGHQ XQG EHZHUWHQGHQ &KDUDNWHU
HUKDOWHQ� VRQGHUQ LQ HLQHP IRUWELOGHQGHQ XQG SUREOHPO|VXQJVRULHQWLHUWHQ .RQWH[W HUIRO�
JHQ�

� ,QWHUYDOOH� (UKHEXQJV]HLWSXQNWH

$OOH HLQJHVHW]WHQ ,QVWUXPHQWH ZHUGHQ ]X %HJLQQ XQG EHL $EVFKOXVV GHU %HKDQGOXQJ
HUKREHQ� ,Q HLQ]HOQHQ 7HLOLQVWLWXWLRQHQ NRPPHQ VW|UXQJVVSH]LILVFKH ,QGLNDWRUHQ E]Z�
HQWVSUHFKHQGH ,QVWUXPHQWH ]XP (LQVDW]� 
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� $XVZHUWXQJ 

$OOH HUKREHQHQ 'DWHQ N|QQHQ QDFK DXI (LQ]HOIDOO�� 6W|UXQJVJUXSSHQ� RGHU ,QVWLWXWLRQV�
HEHQH DXVJHZHUWHW ZHUGHQ� $XVZHUWXQJHQ VLQG DXFK EHKDQGOXQJV�EHUJUHLIHQG P|JOLFK�
$OOH HUKREHQHQ %DVLV� XQG 4XDOLWlWVGDWHQ ZHUGHQ LQ (FKW]HLW PLW GHP 6\VWHP TWRROV GHQ
%HKDQGOHU,QQHQ �bU]WHVFKDIW� 7KHUDSHXW,QQHQ XQG 3IOHJH� U�FNJHPHOGHW�

� 'DWHQU�FNODXI 

'LH 3DWLHQWHQ�6HOEVWUDWLQJV ZHUGHQ EHL (LQWULWW LQ DOOHQ VWDWLRQlUHQ 7HLOLQVWLWXWLRQHQ YRQ 
GXUFKVFKQLWWOLFK ��� GHU 3DWLHQWHQ DXVJHI�OOW� LQ GHU VWDWLRQlUHQ 3V\FKRWKHUDSLH OLHJHQ
GLH :HUWH K|KHU� LQ GHU $NXWDXIQDKPH HWZDV QLHGULJHU� %HL $XVWULWW OLHJW GLH 5�FNODXI�
TXRWH EHL FD� ���� ,Q GHQ JHURQWRSV\FKLDWULVFKHQ 6WDWLRQHQ OLHJW GLH 5�FNODXITXRWH EHL 
GHQ 6HOEVWUDWLQJV XQWHU ���� VRZRKO EHL (LQ� DOV DXFK EHL $XVWULWW� %HL GHQ )UHPGUDWLQJV 
GLH GXUFK GLH bU]WHVFKDIW XQG GLH 3IOHJH HUKREHQ ZHUGHQ OLHJW GLH 5�FNODXITXRWH EHL 
GXUFKVFKQLWWOLFK ���� %HL GHQ QLFKW ]XVWDQGH JHNRPPHQ 6HOEVWUDWLQJV ZHUGHQ IROJHQGH 
%HJU�QGXQJHQ DQJHJHEHQ �LQ 3UR]HQW]DKOHQ��

7DEHOOH *U�QGH I�U QLFKW ]XVWDQGH JHNRPPHQH 6HOEVWEHXUWHLOXQJHQ� 'DWHQEDVLV� DOOH LSZ�(LQWULWWH 0DL ����
ELV 'H]HPEHU ���� RKQH YRUOLHJHQGHV 6HOEVWUDWLQJ� Q ���� $QJDEHQ LQ 3UR]HQW

� 1XW]HQ YRQ (UJHEQLV� XQG 3UR]HVVTXDOLWlWVPHVVXQJHQ 

��� ,QVWLWXWLRQHOOH 6WHXHUXQJ XQG 3ODQXQJ

(LQH hEHUVLFKW �EHU GLH )lOOH XQG 9HUOlXIH GHU ,QVWLWXWLRQ ZLUG JHVDPWKDIW XQG
SODVWLVFK P|JOLFK 
'LH 6WDWLVWLN �3V\FK5HF� ZLUG GLIIHUHQ]LHUWHU XQG HUODXEW JHQDXH $QDO\VHQ 
,QVWLWXWLRQVHLJHQH RGHU PXOWL]HQWULVFKH ZLVVHQVFKDIWOLFKH (YDOXDWLRQHQ ZHUGHQ
URXWLQHPlVVLJ PDFKEDU 
'LH .RPPXQLNDWLRQ XQG 3XEOLNDWLRQ GHU HLJHQHQ /HLVWXQJHQ NDQQ WUDQVSDUHQW
XQG YHUJOHLFKEDU JHPDFKW ZHUGHQ

��� .OLQLVFKHU 3UR]HVV 

'LH 'LDJQRVWLN� XQG %HKDQGOXQJVURXWLQH ZLUG DEJHUXQGHW 

RKQH $QJDEH ����
SV\FKRSDWK� =XVWDQG ����
YHUZHLJHUW ����
)UHPGVSUDFKH ����
DQGHUH�YHUJHVVHQ ���
$QDOSKDEHW ���
7RWDO �����
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(LQH ]XVlW]OLFKH HLQIDFKH )RUP GHV %HKDQGOXQJVFRQWUROOLQJV ZLUG HUP|JOLFKW
%HKDQGOXQJVDXVUHLVVHU N|QQHQ JHVDPPHOW XQG JH]LHOW GLVNXWLHUW ZHUGHQ 
'LH 7UDQVSDUHQ] LQ GHQ )DOOYHUODXI ZLUG HUK|KW
(LQH JHPHLQVDPH 6SUDFKH bU]WH�7KHUDSLHQ�3IOHJH ZLUG JHI|UGHUW 

��� $XV� XQG :HLWHUELOGXQJ 

'LH %HGHXWXQJ YRQ 5DWLQJYHUIDKUHQ� 3V\FKRPHWULN� 7HVWWKHRULH ZLUG YHUPLWWHOW
'LH 'LGDNWLN LQ $VSHNWHQ YRQ 'LDJQRVWLN� 3V\FKRSDWKRORJLH� HWF� ZLUG XQWHU�
VW�W]W
5HOLDELOLWlW ]X NOLQLVFKHQ %DVLVDVSHNWHQ ZLUG HUK|KW 
(LQH DQUHJHQGH 5HIOH[LRQV� XQG 'LVNXVVLRQVJUXQGODJH I�U )DOONROORTXLHQ ZLUG 
JHJHEHQ 

�� ,QIRUPDWLRQVYHUDUEHLWHQGH ,QIUDVWUXNWXU

$OOH HUKREHQHQ %DVLVGDWHQ XQG 4XDOLWlWVGDWHQ ZHUGHQ PLW GHU 6RIWZDUH TWRROV GHU )LUPD 
DUFKLWHFWV�DW�ZRUN $* YHUZDOWHW� 'LH 6RIWZDUH TWRROV HUP|JOLFKW GLH (UKHEXQJ� GDV
&RQWUROOLQJ� GLH $XVZHUWXQJ� $XIEHUHLWXQJ XQG 5�FNPHOGXQJ YRQ %DVLV� XQG 4XDOLWlWV�
GDWHQ DXI (LQ]HOIDOO�� *UXSSHQ� XQG ,QVWLWXWLRQVHEHQH� TWRROV LVW DOV 6HUYHU�$SSOLNDWLRQ 
NRQ]LSLHUW� G�K�� DOOH GH]HQWUDO HUKREHQHQ 'DWHQ VWHKHQ LQ (FKW]HLW I�U GDV )HHGEDFN E]Z�
I�U $XVZHUWXQJHQ EHUHLW� 'LH (UKHEXQJVPHWKRGLN� �PLWWHO XQG ±]HLWSXQNWH N|QQHQ DXI
3DWLHQWHQJUXSSHQ� XQG�RGHU 2UJDQLVDWLRQVHEHQH IUHL GHILQLHUW ZHUGHQ XQG ZHUGHQ GDQQ
YRQ TWRROV YHUZDOWHW� 

/LWHUDWXUYHU]HLFKQLV

>+2��@ +RZDUG� .�,�� /XHJHU� 5�� 0DOLQJ� 0�� 	 0DUWLQRYLFK� =� ������� $ SKDVH 
PRGHO RI SV\FKRWKHUDS\� &DXVDO PHGLWDWLRQ RI RXWFRPH� -RXUQDO RI &RQVXOWLQJ
DQG &OLQLFDO 3V\FKRORJ\� ��� �������� 
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