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Zusammenfassung

SeeMe ist eine neue Modellierungsmethode für die Darstellung sozialer und semi-sturkturierter Aspekte von Kommuni-

kations- und Kooperationsbeziehungen. Durch eine Reihe neuartiger Konzepte, die in diesem Beitrag vorgestellt wer-

den, unterstützt SeeMe die Aushandlung von Anforderungen und Diskussion von Gestaltungsalternativen mit Anwen-

dern und Benutzern auf konzeptueller Ebene. Dabei wird besonderer Wert auf die Natürlichkeit der zur Verfügung ge-

stellten Basiskonzepte, die Vermeidung hinderlicher Einschränkungen der Modellierungsfreiheit sowie die Darstellung

vager Informationen gelegt.

� (LQOHLWXQJ

'LH� 0RGHOOLHUXQJVPHWKRGH� 6HH0H� XQWHUVW�W]W� GLH� 'DUVWHOOXQJ� VHPL�VWUXNWXULHUWHU� XQG� VR]LDOHU

$VSHNWH�YRQ�.RPPXQLNDWLRQV��XQG�.RRSHUDWLRQVSUR]HVVHQ��$NWXHOO� LVW�VRZRKO�DXI�DNDGHPLVFKHP

*HELHW�DOV�DXFK� LQ�GHU�6RIWZDUHEUDQFKH�HLQ�JUR�HV� ,QWHUHVVH� DQ�0RGHOOLHUXQJVPHWKRGHQ�]X�EHRE�

DFKWHQ��'DEHL�JHKW�HV�X�D��GDUXP�EHNDQQWH�0RGHOOLHUXQJVDQVlW]H�]X�LQWHJULHUHQ�>5DWLRQDO@��4XDOLWl�

WHQ�YRQ�0RGHOOLHUXQJVPHWKRGHQ�XQG�0RGHOOHQ�]X�GHILQLHUHQ�>5RVH��@�RGHU�GLH�1XW]XQJ�YRQ�0R�

GHOOLHUXQJVPHWKRGHQ�EHL�GHU�$QIRUGHUXQJVDQDO\VH�XQG�GHU�6RIWZDUHHQWZLFNOXQJ�EHVVHU�]X�RUJDQL�

VLHUHQ�XQG�EHVVHUH�0RGHOOLHUXQJVZHUN]HXJH�EHUHLW]XVWHOOHQ�>)LVF��@�

8QWHU�HLQHU�0RGHOOLHUXQJVPHWKRGH�YHUVWHKHQ�ZLU�HLQ�%HVFKUHLEXQJVPLWWHO��GDV�.RQ]HSWH�]XU

'DUVWHOOXQJ�YRQ�3KlQRPHQHQ�GHU�5HDOLWlW�HQWKlOW��=XP�$XVGUXFN�GHU�.RQ]HSWH�ZLUG�HLQH�1RWDWLRQ

PLW�=HLFKHQ�RGHU�6\PEROHQ�YRUJHVHKHQ��GHUHQ�%HGHXWXQJ�XQG�.RPELQLHUEDUNHLW�EHLVSLHOVZHLVH�LQ

)RUP� HLQHV�0HWDPRGHOOV� IHVWJHOHJW�ZLUG��'D]X� WUHWHQ�5HJHOQ� RGHU�.RQYHQWLRQHQ� JJI�� VRJDU� HLQH
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PHWKRGLVFKH�9RUJHKHQVZHLVH� ]XP�$XIEDX� YRQ�0RGHOOHQ�� =XU� (U]HXJXQJ�� 9HUlQGHUXQJ� XQG� %H�

WUDFKWXQJ�YRQ�0RGHOOHQ�GLHQHQ�FRPSXWHUJHVW�W]WH�0RGHOOLHUXQJVZHUN]HXJH��(GLWRU���(LQ�0RGHOO�LVW

HLQH�NRPPXQL]LHUEDUH�'DUVWHOOXQJ�HLQHV�$XVVFKQLWWV�GHU�5HDOLWlW��GLH�]X�HLQHP�EHVWLPPWHQ�=ZHFN

NRQVWUXLHUW�ZLUG�>+HUU��@�

:LU� XQWHUVFKHLGHQ� ]ZHL� ZHVHQWOLFKH� (LQVDW]JHELHWH� YRQ� 0RGHOOLHUXQJVPHWKRGHQ� �YJO�� >3D�

:D��@���=XP�HLQHQ�GLHQHQ�0RGHOOLHUXQJVPHWKRGHQ�]XU�IRUPDOHQ�6SH]LILNDWLRQ�EVSZ��EHL�GHU�'HIL�

QLWLRQ�YRQ�6FKQLWWVWHOOHQSURWRNROOHQ�RGHU�EHL�GHU�.RQILJXUDWLRQ�HLQHU�:RUNIORZ�(QJLQH��$QGHUHU�

VHLWV�GLHQHQ�0RGHOOLHUXQJVPHWKRGHQ�DEHU�DXFK�GD]X��DXI�NRQ]HSWLRQHOOHU�(EHQH�$QIRUGHUXQJHQ�DQ

6RIWZDUH�DXV]XKDQGHOQ�XQG�DXV]XGU�FNHQ��,Q�GLHVHP�)DOO�XQWHUVW�W]HQ�0RGHOOH�GLH�'LVNXVVLRQ�XQG

%HJU�QGXQJ� YRQ� *HVWDOWXQJVHQWVFKHLGXQJHQ� XQG� IXQJLHUHQ� DOV� .RPPXQLNDWLRQVPLWWHO� EHL� GHU

6RIWZDUH�(QWZLFNOXQJ�XQG�.RQILJXUDWLRQ��+LHU� VSLHOW� GHU�$XVGUXFN� ÅZHLFKHU´� )DNWRUHQ� HLQH�ZH�

VHQWOLFKH�5ROOH�XQG�HV�P�VVHQ�EHJU�QGHQGH��YDJH��XQYROOVWlQGLJH��XQVLFKHUH�RGHU�VHPL�VWUXNWXULHUWH

,QIRUPDWLRQHQ� GDUJHVWHOOW� ZHUGHQ� N|QQHQ�� %HL� GHU� (LQI�KUXQJ� YRQ� :RUNIORZ�0DQDJHPHQW�

6\VWHPHQ�DEHU�DXFK�LQ�YLHOHQ�DQGHUHQ�$QZHQGXQJVVLWXDWLRQHQ�ZHUGHQ�EHLGH�$UWHQ�YRQ�1RWDWLRQHQ

EHQ|WLJW�

9LHOH�EHNDQQWH�0RGHOOLHUXQJVPHWKRGHQ�GLHQWHQ�XUVSU�QJOLFK�GHU�6SH]LILNDWLRQ�YRQ�6RIWZDUH

XQG� VLQG� QDFKWUlJOLFK� XP� ]XVlW]OLFKH� (OHPHQWH� HUZHLWHUW� ZRUGHQ�� GLH� LKUH� $XVGUXFNVPlFKWLJNHLW

XQG�.RPPXQL]LHUEDUNHLW�HUK|KHQ�VROOWHQ��'LH�PHLVWHQ�GLHVHU�0HWKRGHQ�XQWHUVW�W]HQ�GHQ�3UR]H��GHU

$XVKDQGOXQJ�YRQ�$QIRUGHUXQJHQ�QLFKW� DXVUHLFKHQG��1DFK� XQVHUHU�(UIDKUXQJ�ZHUGHQ� ]�%�� EHL� GHU

(UKHEXQJ� XQG� 6ROONRQ]HSWLRQ� YRQ� *HVFKlIWVSUR]HVVHQ� ,QIRUPDWLRQHQ� YRUJHEUDFKW�� GLH� PLW� KHU�

N|PPOLFKHQ�0HWKRGHQ�QLFKW�GLUHNW� LQ�0RGHOOH�HLQJHDUEHLWHW�ZHUGHQ�N|QQHQ��%HLVSLHOH�GDI�U� VLQG

XQYROOVWlQGLJ�YRUJHJHEHQH�9RUJHKHQVZHLVHQ�XQG�YDJH�EHVFKULHEHQH�%HGLQJXQJHQ�I�U�GDV�(LQWUHWHQ

YRQ�(UHLJQLVVHQ�

,Q�GLHVHP�%HLWUDJ�VWHOOHQ�ZLU�HLQHQ�0RGHOOLHUXQJVDQVDW]�YRU��GHU�HLQ�EHVRQGHUHV�*HZLFKW�DXI

GLH�0RGHOOLHUXQJ�ZHLFKHU�)DNWRUHQ�OHJW�XQG�GLH�$XVKDQGOXQJ�YRQ�$QIRUGHUXQJHQ�VRZLH�SDUWL]LSDWL�

YH�6RIWZDUH�(QWZLFNOXQJ�XQWHUVW�W]W��'LH�6HH0H�0RGHOOLHUXQJVPHWKRGH�HQWKlOW�HLQH�5HLKH�VSH]LHOO

I�U�GLHVHQ�=ZHFN�HQWZLFNHOWHU�.RQ]HSWH�XQG�1RWDWLRQHQ��GLH�LP�+DXSWWHLO�GLHVHV�%HLWUDJV�HUOlXWHUW

XQG�DQKDQG�YRQ�%HLVSLHOHQ�YHUDQVFKDXOLFKW�ZHUGHQ��(LQLJH�GLHVHU�.RQ]HSWH�N|QQHQ�QDFK�XQVHUHU

(LQVFKlW]XQJ�YRUKDQGHQH�0RGHOOLHUXQJVDQVlW]H�HUZHLWHUQ��LQVEHVRQGHUH�%HXJXQJ�YRQ�5HODWLRQHQ�

$EVFKQLWW�������XQG�9DJHV�0RGHOOLHUHQ��$EVFKQLWW�������=XYRU�ZHUGHQ�LQ�$EVFKQLWW���+LQWHUJU�QGH

XQVHUHU�$UEHLW�DXVI�KUOLFKHU�HUOlXWHUW��$EVFKQLWW���]HLJW�P|JOLFKH�(UZHLWHUXQJHQ�GHU�0HWKRGH�DXI

XQG�JLEW�HLQHQ�$XVEOLFN�DXI�VSH]LHOOH�$QZHQGXQJHQ�



� 6HH0H�'HVLJQ�5DWLRQDOH

'HU�(QWZLFNOXQJ�GHU�6HH0H�0HWKRGH�VLQG�8QWHUVXFKXQJHQ�YHUVFKLHGHQHU�0RGHOOLHUXQJVPHWKRGHQ

YRUDXV�JHJDQJHQ��>'H+D��@��>*U%H��@��>+DUH��@��>.XQJ��@��>2EHU��@��>6FKH��@��>6HEL��@��>5DWLR�

QDO@�HWF����'DEHL�ZXUGH�X�D��JHSU�IW��ZLH�GLH�0HWKRGHQ�I�U�XQVHUHU�=ZHFNH�HUZHLWHUW�ZHUGHQ�N|QQ�

WHQ��)ROJHQGH�6FKZDFKSXQNWH�GHU�0HWKRGHQ�KDEHQ�ZLU�GDEHL�LGHQWLIL]LHUW��YJO��>+HUU��@��

y 'LH�0|JOLFKNHLWHQ�� YDJH� ,QIRUPDWLRQHQ� ]X� NHQQ]HLFKQHQ�� VLQG� EHJUHQ]W�� 9ROOVWlQGLJNHLW� ZLUG

HU]ZXQJHQ�

y .�QVWOLFKH�.RQ]HSWH��GLH�]ZDU�GHQ�(QWZXUI�YRQ�6RIWZDUH�XQWHUVW�W]HQ�� MHGRFK�$QZHQGHUQ�XQG

%HQXW]HUQ�VFKZHU�YHUPLWWHOEDU�VLQG�

y 0DQJHOQGH�0RGXODULVLHUXQJ�XQG�$QSD�EDUNHLW�GHU�0HWKRGHQ�DQ�XQWHUVFKLHGOLFKH�$QZHQGXQJV�

IlOOH�

y +LQGHUOLFKH�(LQVFKUlQNXQJHQ�GHU�0RGHOOLHUXQJIUHLKHLW�

y 'LH�0|JOLFKNHLWHQ��$WWULEXWH�HLQ]XI�KUHQ�XQG�GDU]XVWHOOHQ��VLQG�EHJUHQ]W�

y :HFKVHO�GHU�6LFKWZHLVH�DXI�XQWHUVFKLHGOLFKH�$VSHNWH��]�%��9HUKDOWHQ�YV��6WUXNWXU��HUIRUGHUW�GHQ

:HFKVHO�GHU�0RGHOOLHUXQJVQRWDWLRQ�

y 0HWD�$VSHNWH�ZHUGHQ�QLFKW�V\VWHPDWLVFK�HUID�W�

y 6R]LDOH�$VSHNWH�YRQ�5ROOHQ�XQG�5ROOHQVSLHO�N|QQHQ�QLFKW�GDUJHVWHOOW�ZHUGHQ�

y (QWVFKHLGXQJVVSLHOUlXPH�GHU�EHWHLOLJWHQ�5ROOHQ�N|QQHQ�QLFKW�DXVUHLFKHQG�GDUJHVWHOOW�ZHUGHQ�

'LH�4XDOLWlW�YRQ�0RGHOOHQ�KlQJW�QLFKW�YRQ�GHU�0RGHOOLHUXQJVPHWKRGH�DOOHLQ��VRQGHUQ�JOHLFK]HLWLJ

DXFK�YRQ�GHU�(LQKDOWXQJ�YRQ�0RGHOOLHUXQJVUHJHOQ�XQG�.RQYHQWLRQHQ�XQG�YRP�*HVFKLFN�GHV�0R�

GHOOLHUHUV�DE��-HGRFK�VLQG�ZLU�GHU�$XIIDVVXQJ��GD��HLQH�0RGHOOLHUXQJVPHWKRGH�GLH�(U]HXJXQJ�YHU�

VWlQGOLFKHU���EHUVLFKWOLFKHU�XQG�GHXWOLFKHU�0RGHOOH�I|UGHUQ�NDQQ��:LFKWLJH�.ULWHULHQ�I�U�GLH�LQ�GLH�

VHP� %HLWUDJ� YRUJHVWHOOWH� 0RGHOOLHUXQJVPHWKRGH� 6HH0H� VLQG� LQWXLWLYH� 9HUVWlQGOLFKNHLW�� HLQIDFKH

(UNOlUEDUNHLW��9HUZHQGXQJ�DQJHPHVVHQHU�0HGLHQ�XQG�'DUVWHOOXQJVIRUPHQ�XQG�$XVVDJHPlFKWLJNHLW

>*RJX����/H/D����0RRG��@�

*RJXHQ�VSULFKW�YRQ�GHU�1RWZHQGLJNHLW��EHL�GHU�$QIRUGHUXQJVDQDO\VH�ÅQDVVH�,QIRUPDWLRQ´�]X

HUIDVVHQ��GLH�RKQH�%H]XJQDKPH�DXI�.RQWH[W�QLFKW�YHUVWDQGHQ�ZHUGHQ�N|QQHQ��ZHLO�VLH�YDJH�XQG�RI�

IHQ�VLQG�>*RJX��@��9LHOH�EHNDQQWH�0HWKRGHQ�VWR�HQ�KLHU�DQ�LKUH�*UHQ]HQ�XQG�HU]ZLQJHQ�VFKHLQEDU

YROOVWlQGLJH�XQG�HLQGHXWLJH�'DUVWHOOXQJHQ��'HPJHJHQ�EHU�HQWKlOW�6HH0H�.RQ]HSWH�]XU�.HQQ]HLFK�

QXQJ�EHDEVLFKWLJWHU�$XVODVVXQJ�XQG�XQVLFKHUHU�,QIRUPDWLRQ�

(LQ�0RGHOOLHUHU�NDQQ��EHU�GLH�1RWDWLRQVV\PEROH�VHLQHU�0HWKRGH�QXU�LQ�GHP�0D�H�YHUI�JHQ�

ZLH�HU�VLFK�GHU�]XJUXQGH�OLHJHQGHQ�.RQ]HSWH�VLFKHU�LVW��.�QVWOLFKH�0RGHOOLHUXQJVNRQ]HSWH��I�U�GLH



$QZHQGHU�GHU�0HWKRGH�NHLQH�%HLVSLHOH�DXV�LKUHU�(UIDKUXQJVZHOW�ILQGHQ��HUVFKZHUHQ�GHQ�8PJDQJ

PLW� HLQHU� 0RGHOOLHUXQJVPHWKRGH� >*RJX��@�� 'LH� %DVLVNRQ]HSWH� GHU� 6HH0H�0HWKRGH� �VLHKH� $E�

VFKQLWW������GLIIHUHQ]LHUHQ�GDKHU�JUXQGOHJHQGH�.RQ]HSWH��GLH�YRQ�GHQ�$GUHVVDWHQ�GHU�0HWKRGH�JH�

WHLOW�ZHUGHQ��RKQH�GXUFK�LKUH�$Q]DKO�XQJH�EWH�0RGHOOLHUHU�]X��EHUIRUGHUQ�

9LHOH�GHU�YRQ�XQV�XQWHUVXFKWHQ�0RGHOOLHUXQJVPHWKRGHQ�XQWHUVFKHLGHQ�QLFKW�]ZLVFKHQ�*UXQG�

HOHPHQWHQ� XQG� (UZHLWHUXQJHQ�� VR� GD�� I�U� LKUH�$QZHQGXQJ�� HLQH� JUR�H� =DKO� YRQ�.RQ]HSWHQ� XQG

1RWDWLRQVV\PEROHQ� HUOHUQW� ZHUGHQ��0LW� GHU� $XVZDKO� DQ�0RGHOOLHUXQJVNRQ]HSWHQ� XQG� 1RWDWLRQV�

V\PEROHQ�ZlFKVW� GLH� 6FKZLHULJNHLW�� HLQH�0HWKRGH� ]X� HUOHUQHQ�� 'HU� *UXQGEDXNDVWHQ� YRQ� 6HH0H

HQWKlOW���%DVLVHOHPHQWH��$EVFKQLWW���������5HODWLRQVV\PERO�PLW���NRQWH[WDEKlQJLJHQ�%HGHXWXQJHQ

�$EVFKQLWW� ��������.RQQHNWRUHQ� XQG�%HGLQJXQJHQ� �$EVFKQLWW� ����� XQG� NDQQ� EHL� %HGDUI�PLW� HLQHU

0HQJH�YRQ�]XVlW]OLFKHQ�.RQ]HSWHQ��$EVFKQLWWH���������������XQG������HUZHLWHUW�ZHUGHQ�NDQQ��'DU�

�EHU�KLQDXV�VLHKW�6HH0H�'DUVWHOOXQJHQ�]XU�%HWRQXQJ�YRQ�6DFKYHUKDOWHQ�XQG�$EN�U]XQJHQ�I�U�0R�

GHOONRQVWUXNWH�YRU��GLH�VLFK�DOV�$QJHERW�YRU�DOOHP�DQ�HUIDKUHQH�0RGHOOLHUHU�ULFKWHQ�

'LH�0RGHOOLHUXQJVPHWKRGH�6HH0H�HUK|KW�GLH�(UOHUQEDUNHLW��LQGHP�VLH�P|JOLFKVW�ZHQLJH�V\Q�

WDNWLVFKH�(LQVFKUlQNXQJHQ�EHL�GHU�.RPELQDWLRQ�YRQ�6\PEROHQ�DXIHUOHJW��'LH�%HGHXWXQJ�GHU�.RP�

ELQDWLRQHQ�NDQQ�LQWXLWLY�HUVFKORVVHQ�ZHUGHQ�RGHU�PLWWHOV�HLQHV�VRIWZDUH�XQWHUVW�W]WHQ�(GLWRUV�RGHU

9LHZHUV�GXUFK�(LQEOHQGXQJ�YRQ�7H[W�HUOlXWHUW�ZHUGHQ�

� 6R]LR�RULHQWLHUWH�XQG�VHPL�VWUXNWXULHUWH

.RQ]HSWH�YRQ�6HH0H

:LU�XQWHUVFKLHGHQ�.RQ]HSWH�XQG�1RWDWL�

RQ� DOV� ]ZHL� %HVWDQGWHLOH� GHU� 0RGHOOLH�

UXQJVPHWKRGH� 6HH0H�� $EE�� �� JLEW� HLQH

hEHUVLFKW��EHU�GLH�HQWKDOWHQHQ�.RQ]HSWH

XQG�LKUH�1RWDWLRQ�
Aktivität EntitätRol le

Relat ionen

Attr ibute

Meta-Basis-
e lement

is a is
 a is a

????...

✓

Beding-
ung

Wahrsche in-
l ichkeit

Modi f ikatoren Konnektoren

$EE�����(OHPHQWH�GHU�6HH0H�1RWDWLRQ



��� %DVLVHOHPHQWH��5ROOH��$NWLYLWlW�XQG�(QWLWlW

6HH0H�HQWKlOW�GUHL�%DVLVHOHPHQWH��5ROOHQ��$NWLYLWlWHQ�XQG�(QWLWlWHQ��0LW�GHU�$XVQDKPH�ÅEHDEVLFK�

WLJWHU�$XVODVVXQJ´��YJO��$EVFKQLWW��������HQWKlOW�MHGHV�%DVLVHOHPHQW�DOV�QRWZHQGLJH�$WWULEXWH�HLQHQ

1DPHQ� RGHU� HLQH� .XU]EHVFKUHLEXQJ�� %DVLVHOHPHQWH� N|QQHQ� PLW� +LOIH� YRQ� 5HODWLRQHQ� �YJO�� $E�

VFKQLWW������]XHLQDQGHU�LQ�%H]LHKXQJ�JHVHW]W�ZHUGHQ�XQG�GXUFK�+LQ]XQDKPH�EHOLHELJHU�ZHLWHUHU�$W�

WULEXWH�XQG�(LQEHWWXQJ�DOOHU�7\SHQ�YRQ�6XEHOHPHQWHQ�EHVFKULHEHQ�ZHUGHQ�

(LQH�5ROOH�UHSUlVHQWLHUW�HLQH�0HQJH�YRQ�5HFKWHQ�XQG�3IOLFKWHQ��GLH�HLQHU�3HUVRQ��HLQHU�$EWHL�

OXQJ��HLQHU�$UEHLWVJUXSSH�RGHU�HLQHU�DQGHUHQ�RUJDQLVDWRULVFKHQ�(LQKHLW�]XJHRUGQHW�VLQG��5HFKWH�XQG

3IOLFKWHQ�HUJHEHQ�VLFK�DXV�(UZDUWXQJHQ�DQGHUHU�RUJDQLVDWRULVFKHU�(LQKHLWHQ�DQ�GLH�5ROOH��(LQH�5ROOH

NDQQ� HLQH� 3HUVRQ� UHSUlVHQWLHUHQ� JHQDXVR� DEHU� DXFK� )XQNWLRQHQ� HLQHU� 3HUVRQ�� 'HPHQWVSUHFKHQG

NDQQ�HLQH�3HUVRQ�RGHU�HLQH�*UXSSH�YRQ�3HUVRQHQ�PHKUHUH�5ROOHQ�DXVI�OOHQ��5ROOHQ�N|QQHQ�$NWLYL�

WlWHQ� DXVI�KUHQ� XP� (QWLWlWHQ� ]X� YHUlQGHUQ�� ,P� 8QWHUVFKLHG� ]X� REMHNWRULHQWLHUWHQ� $QVlW]HQ� ]LHKW

6HH0H�HLQH�VFKDUIH�*UHQ]H�]ZLVFKHQ�3HUVRQHQ�XQG�6RIWZDUH�$JHQWHQ�RGHU�$QZHQGXQJHQ��GLH�DOV

7UlJHU�YRQ�$XIJDEHQ�DXIWUHWHQ��5ROOHQ�N|QQHQ�QLFKW�PDQLSXOLHUW�RGHU�EHDUEHLWHW��VRQGHUQ�QXU�EHHLQ�

IOX�W� ZHUGHQ�� 3HUVRQHQ� YHUI�JHQ� �EHU� HLQ]LJDUWLJH� (LJHQVFKDIWHQ�� ZLH� ,QWHUHVVHQ� RGHU� =LHOH� XQG

N|QQHQ�IOH[LEHO�DQGHUH�5ROOHQ�VSLHOHQ�

$NWLYLWlWHQ�EHVFKUHLEHQ�9HUKDOWHQ��$NWLYLWlWHQ�KDEHQ�6WDUW��XQG�(QG]HLWSXQNWH�XQG�N|QQHQ�]X�

HLQDQGHU� ]HLWOLFK� LQV� 9HUKlOWQLV� JHVHW]W� ZHUGHQ�� VLH� UHSUlVHQWLHUHQ� 2SHUDWLRQHQ� DQ� (QWLWlWHQ�� $U�

EHLWVDXIJDEHQ��9HUULFKWXQJHQ�XQG�7lWLJNHLWHQ��GLH�YRQ�5ROOHQ�DXVJHI�KUW�ZHUGHQ��,P�*HJHQVDW]�]X

(QWLWlWHQ�N|QQHQ�$NWLYLWlWHQ�9HUlQGHUXQJHQ�LKUHU�8PJHEXQJ�KHUYRUUXIHQ��LQGHP�VLH�(QWLWlWHQ�PD�

QLSXOLHUHQ�RGHU�5ROOHQ�EHHLQIOXVVHQ��5ROOHQ�N|QQHQ�GXUFK�$NWLYLWlWHQ�9HUlQGHUXQJHQ�KHUYRUUXIHQ�

(LQH�(QWLWlW�LVW�HLQ�SDVVLYHV�3KlQRPHQ��(QWLWlWHQ�ZHUGHQ�YRQ�$NWLYLWlWHQ�YHUZHQGHW�RGHU�YHU�

lQGHUW��(QWLWlWHQ�VLQG�5HVVRXUFHQ�]XU�$XVI�KUXQJ�YRQ�$NWLYLWlWHQ��6LH� UHSUlVHQWLHUHQ�'RNXPHQWH�

'DWHLHQ�� 1DFKULFKWHQ��:LVVHQ� RGHU� ,QIRUPDWLRQ�� GLH� YRQ� HLQHU� $NWLYLWlW� DQ� HLQH� DQGHUH� JHJHEHQ

ZHUGHQ��XQG�$UEHLWVPLWWHO��GLH�5ROOHQ�EHL�GHU�$XVI�KUXQJ�LKUHU�$NWLYLWlWHQ�XQWHUVW�W]HQ��6RIWZDUH�

+DUGZDUH�XQG�DXFK�&RQWDLQHU��GLH�DQGHUH�(QWLWlWHQ�]HLWZHLVH�RGHU�EHGLQJW�EHLQKDOWHQ��]�%��HLQ�%��

URUDXP���ZHUGHQ�DOV�(QWLWlWHQ�DXIJHID�W��=ZLVFKHQ�(QWLWlWHQ�EHVWHKHQ�%H]LHKXQJHQ�

$OV�JUDILVFKH�5HSUlVHQWDWLRQ�GHU�5ROOH�ZLUG�HLQ�.UHLV�RGHU�HLQH�(OOLSVH�YRUJHVFKODJHQ��VLHKH

$EE�� ���� $NWLYLWlWHQ� ZHUGHQ� GXUFK� 5HFKWHFNH� PLW� DEJHUXQGHWHQ� (FNHQ� GDUJHVWHOOW� XQG� (QWLWlWHQ

GXUFK�9LHUHFNH��*UXQGVlW]OLFK�N|QQHQ�EHL�GHU�$QZHQGXQJ�GHU�1RWDWLRQ�LQ�HLQHP�EHVWLPPWHQ�.RQ�

WH[W� DOOH� JUDILVFKHQ�6\PEROH� GXUFK� LNRQLVFKH�'DUVWHOOXQJHQ� HUVHW]W�ZHUGHQ�� 6R� N|QQHQ� EHLVSLHOV�

ZHLVH� 5ROOHQ� GXUFK� )RWRV� YRQ� 3HUVRQHQ� XQG� (QWLWlWHQ� GXUFK�$EELOGHU� GHU� UHSUlVHQWLHUWHQ�'RNX�

PHQWH�RGHU�%LOGVFKLUPPDVNHQ�GDUJHVWHOOW�ZHUGHQ��6RPLW�N|QQHQ�6\PEROH�YHUZHQGHW�ZHUGHQ��GLH

GHU�'RPlQH�GHV�$GUHVVDWHQ�GHU�0RGHOOH�HQWVWDPPHQ�



.RPSRVLWLRQ�YRQ�%DVLVHOHPHQWHQ

%DVLVHOHPHQWH�N|QQHQ�DQGHUH�%DVLVHOHPHQWH�HQWKDOWHQ��=XU�1RWDWLRQ�GLHVHU�%H]LHKXQJ�ZHUGHQ�]ZHL

$OWHUQDWLYHQ�DQJHERWHQ��VLHKH�$EE����LQ�$EVFKQLWW���������,P�8QWHUVFKLHG�]X�GHQ�PHLVWHQ�DQGHUHQ

1RWDWLRQHQ�VLHKW�6HH0H�YRU��GD��HLQ�%DVLVHOHPHQW�DXFK�DQGHUH�7\SHQ�YRQ�%DVLVHOHPHQWHQ�DOV�6X�

EHOHPHQWH� HQWKDOWHQ� NDQQ�� 6R� NDQQ� HLQH�$NWLYLWlW� DXFK� 6XE�(QWLWlWHQ� RGHU� 6XE�5ROOHQ� HQWKDOWHQ�

$XI�GLHVH�:HLVH�ZHUGHQ�GDQQ�EHLVSLHOVZHLVH�(QWLWlWHQ�XQG�5ROOHQ�HUID�W��GLH�QXU� I�U�GLH�$XVI�K�

UXQJ�GHUMHQLJHQ�$NWLYLWlW�%HGHXWXQJ�KDEHQ��LQ�GHU�VLH�HLQJHEHWWHW�VLQG��'LH�(LQEHWWXQJ�HLQHV�%DVL�

VHOHPHQWV� LQ�HLQ�DQGHUHV�NDQQ�RIW� DOV�$JJUHJDWLRQVEH]LHKXQJ� LQWHUSUHWLHUW� XQG�PRGHOOLHUW�ZHUGHQ�

)�U�5HODWLRQHQ�]ZLVFKHQ�]XVDPPHQJHVHW]WHQ�%DVLVHOHPHQWHQ�LVW�HLQ�VSH]LHOOHV�.RQ]HSW�YRUJHVHKHQ�

GDV�ZLU�%HXJXQJ�QHQQHQ��VLHKH�$EVFKQLWW��������

��� 0HWD�%DVLVHOHPHQW

(LQ� ZHVHQWOLFKHV� =LHO� EHL� GHU� (QWZLFNOXQJ

YRQ� 6HH0H� EHVWDQG� GDULQ�� GLH� )UHLKHLW� GHU

0RGHOOLHUHU� VR� ZHQLJ� ZLH� P|JOLFK� HLQ]X�

VFKUlQNHQ�� 8P� GLH� YLHOIlOWLJHQ� .RPELQDWL�

RQVP|JOLFKNHLWHQ� DXV]XGU�FNHQ�� ZLUG� HLQ

0HWD�%DVLVHOHPHQW� HLQJHI�KUW��'LHVHV�.RQ�

]HSW�YHUHLQIDFKW�GLH�HUVWHQ�6FKULWWH�GHU�0R�

GHOOLHUXQJVDUEHLW�� LQGHP� %HJULIIH�� 2EMHNWH

XQG� GHUHQ� %H]LHKXQJHQ� JHVDPPHOW� ZHUGHQ

N|QQHQ� RKQH� GLUHNW� LKUHQ� 7\S� IHVWOHJHQ� ]X

P�VVHQ��$OV�1RWDWLRQVV\PERO�I�U�GDV�0HWD�

%DVLVHOHPHQW�ZLUG�HLQ�JHGHKQWHU�+DOENUHLV�YHUZHQGHW��$EE����]HLJW�HLQHQ�$XVVFKQLWW�GHV�6HH0H�

0HWDPRGHOOV�PLW�GHP�0HWD�%DVLVHOHPHQW�XQG�GHQ�%DVLVHOHPHQWHQ� LQ� HLQHU�9HUHUEXQJVKLHUDUFKLH�

,P�6HH0H�0HWDPRGHOO�ZHUGHQ�YRUJHJHEHQH�$WWULEXWH�XQG�JUDILVFKH�5HSUlVHQWDWLRQHQ�HLQJHWUDJHQ�

��� 5HODWLRQHQ

5HODWLRQHQ� ZHUGHQ� GXUFK� JHULFKWHWH� .DQWHQ� ]ZLVFKHQ� %DVLVHOHPHQWHQ� GDUJHVWHOOW�� ZREHL� PLW� GHU

5LFKWXQJ�GHV�3IHLONRSIHV�DQJHJHEHQ�ZLUG��ZHOFKH�GHU���YRUJHJHEHQHQ�ELQlUHQ�5HODWLRQHQ�JHJHEHQ

LVW��,P�)DOO�YRQ�$JJUHJDWLRQ��9HUHUEXQJ��0HWD�5HODWLRQ�XQG�]XVlW]OLFK�HLQJHI�KUWHU�5HODWLRQHQ�JLEW

GHU�3IHLONRSI� GLH�/HVHULFKWXQJ� GHU�5HODWLRQ� DQ��5HODWLRQHQ� N|QQHQ� GXUFK�.RQQHNWRUHQ� YHUNQ�SIW

ZHUGHQ��XQG�HV�NDQQ�GXUFK�0RGLILNDWRUHQ�EHVWLPPW�ZHUGHQ��XQWHU�ZHOFKHU�%HGLQJXQJ�XQG�PLW�ZHO�

FKHU�:DKUVFKHLQOLFKNHLW�HLQH�5HODWLRQ�HLQWULWW��'LHVH�0|JOLFKNHLWHQ�ZHUGHQ�LQ�$EVFKQLWW�����HUOlX�

Name:
Beschreibung:

Meta Basis
Element

Aktivität EntitätRolle

$EE�����0HWD�%DVLVHOHPHQW�XQG�%DVLVHOHPHQWH

YRQ�6HH0H��PHWDPRGHO�OD\HU�



WHUW�� :HLWHUKLQ� EHVWHKHQ� 0|JOLFKNHLWHQ�� 5HODWLRQHQ� DOV� XQYROOVWlQGLJ�� XQJHQDX� RGHU� XQVLFKHU� ]X

NHQQ]HLFKQHQ��5HODWLRQHQ�N|QQHQ�PLW�1DPHQ�RGHU�$WWULEXWHQ�YHUVHKHQ�ZHUGHQ�

,P�8QWHUVFKLHG� ]X� DQGHUHQ�0RGHOOLHUXQJVQRWDWLRQHQ� NHQQW�6HH0H�NHLQ� EHVRQGHUHV�.RQ]HSW

I�U�(UHLJQLVVH��VWDWW�GHVVHQ�ZLUG�GDV�ÅLQ�.UDIW�WUHWHQ´�HLQHU�5HODWLRQ�DOV�(UHLJQLV�DXIJHID�W��,QVRIHUQ

PRGHOOLHUHQ� 5HODWLRQHQ� GLH� LQ� HLQHP�0RGHOO� YRUJHVHKHQHQ� (UHLJQLVVH�� RKQH� GD�� GDI�U� H[WUD� HLQ

6\PERO�HLQJHVHW]W�ZHUGHQ�PX���'LHVH�0RGHOOLHUXQJ�HQWVSULFKW�GHU�$XIIDVVXQJ�YRQ�(UHLJQLVVHQ�LQ

=XVWDQGV�EHUJDQJVGLDJUDPPHQ��$XI�(UHLJQLVVH�NDQQ�LQ�)RUP�GHU�$QQRWDWLRQ�HLQHU�%HGLQJXQJ�%H�

]XJ�JHQRPPHQ�ZHUGHQ�

����� %LQlUH�5HODWLRQHQ

7DEHOOH����9RUJHJHEHQH�%HGHXWXQJ�ELQlUHU�5HODWLRQHQ

(LQH�ELQlUH�5HODWLRQ�VHW]W�]ZHL�%DVLVHOHPHQWH�]XHLQDQGHU�LQ�%H]LHKXQJ��'DEHL�ZLUG�GLH�0RGHOOLH�

UXQJVIUHLKHLW�VR�ZHQLJ�ZLH�P|JOLFK�HLQJHVFKUlQNW��'DV�EHGHXWHW��GD��MHGHV�%DVLVHOHPHQW�]X�MHGHP

DQGHUHQ�%DVLVHOHPHQW�LQ�%H]LHKXQJ�JHVHW]W�ZHUGHQ�NDQQ�XQG�GLH�YHUZHQGHWHQ�5HODWLRQHQ�DXFK�EH�

OLHELJH�1DPHQ�XQG�%HGHXWXQJHQ�WUDJHQ�N|QQHQ��(V�HUJHEHQ�VLFK���.RPELQDWLRQVP|JOLFKNHLWHQ�I�U

JHULFKWHWH�5HODWLRQHQ��7DEHOOH���I�KUW�GLH�YRUJHJHEHQH�%HGHXWXQJ�XQG�GHQ�1DPHQ�GHU�5HODWLRQHQ

DXI��GLH�J�OWLJ�VLQG��ZHQQ�HLQH�ELQlUH�5HODWLRQ�QLFKW�H[SOL]LW�DQGHUV�EHQDQQW�ZLUG�

����� 6SH]LIL]LHUWH�ELQlUH�5HODWLRQHQ

%LQlUH� 5HODWLRQHQ� N|QQHQ� GXUFK� HLQ� ZHLWHUHV� %DVLVHOHPHQW� VSH]LIL]LHUW� ZHUGHQ�� 'DEHL� VLQG� GUHL

)lOOH�]X�XQWHUVFKHLGHQ��MH�QDFKGHP�RE�HLQH�5HODWLRQ�GXUFK�HLQH�5ROOH��HLQH�$NWLYLWlW�RGHU�HLQH�(Q�

WLWlW�VSH]LIL]LHUW�ZLUG�

'XUFK�GLH�6SH]LILNDWLRQ�HLQHU�5HODWLRQ�PLW�HLQHU�5ROOH�ZLUG�DXVJHGU�FNW��ZHU�DQ�GHU�5HODWLRQ

LQWHUHVVLHUW� LVW� E]Z��YRP�(LQWUHWHQ�GHU�5HODWLRQ�EHWURIIHQ� LVW��$XI� GLHVH�:HLVH� N|QQHQ� HLQLJH� GHU

ZLFKWLJVWHQ�VR]LDOHQ�3KlQRPHQH�DXVJHGU�FNW�ZHUGHQ�� ,QWHUHVVHQ�XQG� ,QWHUHVVHQVNRQIOLNWH��*HUDGH
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EHL�GHU�5HRUJDQLVDWLRQ�YRQ�*HVFKlIWVSUR]HVVHQ�RGHU�EHL�GHU�(LQI�KUXQJ�QHXHU�,QIRUPDWLRQVWHFKQLN�

ZR�,QWHUHVVHQNRQIOLNWH�KlXILJ�DXIWUHWHQ�XQG�HLQH�JUR�H�5ROOH�I�U�GLH�3UlIHUHQ]�XQG�$N]HSWDQ]�YRQ

QHXHQ�/|VXQJHQ�VSLHOHQ��VLQG�0HWKRGHQ�YRQ�JUR�HP�1XW]HQ��PLW�GHQHQ�XQWHUVFKLHGOLFKH�XQG�ZL�

GHUVSU�FKOLFKH�,QWHUHVVHQ�WUDQVSDUHQW�JHPDFKW�ZHUGHQ�N|QQHQ��'LH�PHLVWHQ�]XU�9HUI�JXQJ�VWHKHQ�

GHQ�0HWKRGHQ�VHKHQ�GLH�0RGHOOLHUXQJ�YRQ�,QWHUHVVHQ�QLFKW�YRU��ZDV�GLH�$XIO|VXQJ�YRQ�.RQIOLNWHQ

XQG�GLH�6XFKH�QDFK�.RPSURPLVVHQ�QLFKW�JHUDGH�HUOHLFKWHUW�

0LW� 6HH0H� NDQQ� EHLVSLHOVZHLVH� DXVJHGU�FNW

ZHUGHQ�� GD�� $X�HQGLHQVWPLWDUEHLWHU� XQG� $XIWUDJV�

NDONXODWLRQ� MH� XQWHUVFKLHGOLFKH� ,QWHUHVVHQ� GDUDQ� KD�

EHQ��GD��.XQGHQ��EHU�LKUHQ�5DEDWWUDKPHQ�LQIRUPLHUW

ZHUGHQ��:lKUHQG� GHU� $X�HQGLHQVW� KRIIW�� GD�� GXUFK

GLH�:HLWHUJDEH�GHU�,QIRUPDWLRQ�$XIWUDJVYROXPHQ�XQG

3URYLVLRQ�VWHLJHQ��EHI�UFKWHW�GHU�,QQHQGLHQVW�ZHQLJHU

SURILWDEOH� $XIWUlJH�� ZHQQ� .XQGHQ� LKUHQ� 5DEDWWUDK�

PHQ�YROO�DXVVFK|SIHQ��'DKHU�LVW�GLH�$XIWUDJVNDONXOD�

WLRQ�GDJHJHQ��GD��.XQGHQ�=XJDQJ�]X�,QIRUPDWLRQHQ��EHU�P|JOLFKH�5DEDWWH�HUKDOWHQ��(LQ�,QWHUHVVH

GDUDQ��GD��HLQH�5HODWLRQ�QLFKW�LQ�.UDIW�WULWW��ZLUG�GXUFK�HLQ�1HJDWLRQVV\PERO�QRWLHUW��VLHKH�$EE�����

*HQDXVR�NDQQ�LQ�HLQHP�0RGHOO�QRWLHUW�ZHUGHQ��GD��0LWDUEHLWHU�XQG�0DQDJHPHQW�MH�XQWHUVFKLHGOLFK

0HLQXQJHQ��EHU�GLH�(UIDVVXQJ��6SHLFKHUXQJ�XQG�:HLWHUJDEH�YRQ�/HLVWXQJVGDWHQ�LQ�:06��0RQLWR�

ULQJ��KDEHQ�N|QQHQ��'XUFK�0|JOLFKNHLW��,QWHUHVVH�DP�LQ�.UDIW�WUHWHQ�YRQ�5HODWLRQHQ�DXV]XGU�FNHQ

N|QQHQ�GLH�0RGHOOH�$XVKDQGOXQJVSUR]HVVH�XQWHUVW�W]HQ�

0LW�GHU�6SH]LILNDWLRQ�HLQHU�5HODWLRQ�GXUFK�HLQH�$NWLYLWlW�ZLUG�DXVJHGU�FNW��ZLH�HLQH�5HODWLRQ

UHDOLVLHUW�ZLUG��'LH�6SH]LILNDWLRQ�HLQHU�5HODWLRQ�GXUFK�HLQ�2EMHNW�HUODXEW�HV��HLQHU�5HODWLRQ�]XVlW]OL�

FKH�$WWULEXWH�]X]XI�JHQ�RGHU�LKUH�YRUJHJHEHQH�%HGHXWXQJ�]X�lQGHUQ��$XI�GLHVH�:HLVH�NDQQ�]�%��GLH

.DUGLQDOLWlW�]XJHRUGQHW�ZHUGHQ��ZHQQ�PDQ�VLH�QLFKW�LQ�)RUP�HLQHU�$EN�U]XQJ�GLUHNW�DQQRWLHUW�

����� $JJUHJDWLRQ�XQG�9HUHUEXQJ

'XUFK�$JJUHJDWLRQ�ZLUG� LQ� 6HH0H� DXVJHGU�FNW�� GD�� HLQ�%DVLVHOHPHQW� DXV� 6XEHOHPHQWHQ� ]XVDP�

PHQJHVHW]W� LVW�� $JJUHJDWLRQVEH]LHKXQJHQ� ]ZLVFKHQ� %DVLVHOHPHQWHQ� XQWHUVFKLHGOLFKHQ� 7\SV� VLQG

DXVGU�FNOLFK�]XJHODVVHQ�

0LWWHOV�9HUHUEXQJ�N|QQHQ�$WWULEXWH��5HODWLRQHQ�XQG�6WUXNWXU� HLQHV�%DVLVHOHPHQWV� DQ� DQGHUH

%DVLVHOHPHQWH� ZHLWHUJHJHEHQ� ZHUGHQ�� 9HUHUEXQJVEH]LHKXQJHQ� ZHUGHQ� L�G�5�� ]ZLVFKHQ� %DVLVHOH�

PHQWHQ�JOHLFKHQ�7\SV�GHILQLHUW�

Informat ion über
mögl iche Rabat t

Kunde

Außen-
dienst

Auftrags-
kalkulat ion

$EE�����'DUVWHOOXQJ�HLQHV�,QWHUHVVHQ�

NRQIOLNWV�EH]�JOLFK�GHU�:HLWHUJDEH�YRQ

,QIRUPDWLRQHQ��EHU�5DEDWWH�DQ�.XQGHQ



����� %HXJXQJ�YRQ�5HODWLRQHQ

=ZLVFKHQ� ]XVDPPHQJHVHW]WHQ� %DVLVHOHPHQWHQ� N|QQHQ� XQWHUVFKLHGOLFKH� 5HODWLRQHQ� EHVWHKHQ�� 2E

HLQH�5HODWLRQ�DOOH�8QWHUHOHPHQWH�HLQHV�%DVLVHOHPHQWV�PLW�HLQVFKOLH�W�RGHU�QXU�HLQHQ�7HLO�GHU�8Q�

WHUHOHPHQWH�EHWULIIW��NDQQ�LQ�GHU�6HH0H�1RWDWLRQ�XQWHUVFKLHGHQ�ZHUGHQ��LQGHP�5HODWLRQVNDQWHQ�DP

5DKPHQ�HLQHV�%DVLVHOHPHQWV�YHUDQNHUW�ZHUGHQ�RGHU�GHQ�5DKPHQ�VFKQHLGHQ�XQG�LQ�GLH�)OlFKH�GHV

%DVLVHOHPHQWV�]HLJHQ��VLHKH�$EE���E��F�XQG�G���$OV�%HLVSLHO�]HLJW�$EE����YLHU�5HODWLRQHQ�]ZLVFKHQ

]ZHL�$NWLYLWlWHQ�[�XQG�\��PLW�GHQHQ�XQWHUVFKLHGOLFKH�9HUKlOWQLVVH�GHU�6XEHOHPHQWH�GDUJHVWHOOW�ZHU�

GHQ�N|QQHQ�

y 1DFK�$EE���D�P�VVHQ�DOOH�6XE�$NWLYLWlWHQ�YRQ�[�EHHQ�

GHW�VHLQ��ZHQQ�PLW�GHU�$XVI�KUXQJ�GHU� VWDUWHQGHQ�6XE�

$NWLYLWlW�YRQ�\�EHJRQQHQ�ZLUG�

y 1DFK�$EE���E�NDQQ�PLW�GHU�$XVI�KUXQJ�GHU� VWDUWHQGHQ

6XE�$NWLYLWlW�YRQ�\�EHUHLWV�EHJRQQHQ�ZHUGHQ��ZHQQ�HLQ

HUVW�7HLO�GHU�6XE�$NWLYLWlWHQ�YRQ�[�EHHQGHW�LVW�

y 1DFK� $EE�� �F� NDQQ� QDFK� GHU� %HHQGLJXQJ� DOOHU� 6XE�

$NWLYLWlWHQ� YRQ� [� HLQH� EHOLHELJH� 6XE�$NWLYLWlW� YRQ� \

DXIJHQRPPHQ�ZHUGHQ�

y 1DFK�$EE���G�LVW�GHP�6WDUW�HLQHV�7HLOV�GHU�6XE�$NWLYLWlWHQ�YRQ�\�GLH�%HHQGLJXQJ�HLQHV�7HLO�GHU

6XE�$NWLYLWlWHQ�YRQ�[�YRUDXVJHVHW]W�

$QDORJ�]X�GHP�%HLVSLHO�DXV�$EE����N|QQHQ�DXFK�DOOH�DQGHUHQ�ELVKHU�HLQJHI�KUWHQ�5HODWLRQHQ�KLQ�

VLFKWOLFK�LKUHU�*�OWLJNHLW�I�U�6XEHOHPHQWH�JHEHXJW�ZHUGHQ��$OV�%HLVSLHO�]HLJW�$EE����GLH�YLHU�%HX�

JXQJHQ�HLQHU�$JJUHJDWLRQVEH]LHKXQJ�]ZLVFKHQ� ]ZHL� ]XVDPPHQJHVHW]WHQ�(QWLWlWHQ��'DEHL�ZHUGHQ

LP�XQWHUHQ�7HLO� GHU�$EELOGXQJ� ]ZHL� DOWHUQDWLYH�1RWDWLRQHQ� YHUZHQGHW��(LQEHWWXQJ� XQG�0RGHOOLH�

UXQJ�GHU�$JJUHJDWLRQVUHODWLRQ�GXUFK�.DQWHQ��0LW�+LOIH�YRQ�(LQEHWWXQJ�N|QQHQ�LQ�6HH0H�5HODWLRQHQ

]ZLVFKHQ�6XE��XQG�2EHUHOHPHQWHQ�DXVJHGU�FNW�ZHUGHQ��(LQEHWWXQJ�PX��QLFKW�QRWZHQGLJ�$JJUHJD�

WLRQ�EHGHXWHQ��=X�EHDFKWHQ�LVW��GD��GLH�$EELOGXQJHQ��E�²��G�LP�XQWHUHQ�7HLO�MHZHLOV�QXU�HLQH�YRQ

PHKUHUHQ�0|JOLFKNHLWHQ�I�U�GLH�%HGHXWXQJ�GHU�JHEHXJWHQ�5HODWLRQ� LP�REHUHQ�7HLO�GHU�$EELOGXQJ

GDUVWHOOHQ��*HEHXJWH�5HODWLRQHQ�EHLQKDOWHQ�DOVR�9DJKHLW��YJO��$EVFKQLWW�����

x y4a)

x y4b)

x y4c)

x y4d)

$EE�����5HODWLRQHQ�]ZLVFKHQ�]X�

VDPPHQJHVHW]WHQ�$NWLYLWlWHQ



$EE�����$JJUHJDWLRQ�]XVDPPHQJHVHW]WHU�(QWLWlWHQ

����� 0HWD�5HODWLRQ

'LH� 0HWD�5HODWLRQ� LVW� HLQ� QDFK� XQVHUHU� .HQQWQLV� LQ� DQGHUHQ

0RGHOOLHUXQJVPHWKRGHQ� �QLFKW�EHNDQQWHV�.RQ]HSW��PLW� GHVVHQ

+LOIH�GHU�(LQIOX��HLQHV�(OHPHQWV�DXI�GLH�LQWHUQH�6WUXNWXU�HLQHV

DQGHUHQ�(OHPHQWV�GDUJHVWHOOW�ZHUGHQ�NDQQ��$EE����]HLJW�DOV�%HL�

VSLHO� I�U� GLH� $QZHQGXQJ� GHU� 0HWD�5HODWLRQ� HLQHQ� $XVVFKQLWW

DXV� HLQHP� *HVFKlIWVSUR]H�PRGHOO�� +LHU� ZLUG� PLW� +LOIH� GHU

0HWD�5HODWLRQ� DXVJHGU�FNW�� GD�� GLH� 9RUJHKHQVZHLVH� EHL� GHU

.DONXODWLRQ� YRQ� $XIWUlJHQ� YRQ� 5ROOH� 5�� EHVWLPPW� ZLUG�� XQG� GLH� $XVI�KUXQJ� GHU� $NWLYLWlW� GHU

5ROOH�5��]XJHRUGQHW�ZXUGH�

��� /RJLVFKH�9HUNQ�SIXQJ�XQG�%HGLQJXQJHQ

+lXILJ�WUHWHQ�5HODWLRQHQ�QXU�XQWHU�EHVWLPPWHQ�%HGLQJXQJHQ�LQ�.UDIW��'DV�HLQIDFKVWH�%HLVSLHO�GDI�U

VLQG�.RQWUROOIOX�EH]LHKXQJHQ�]ZLVFKHQ�$NWLYLWlWHQ��GLH�LQ�YLHOHQ�1RWDWLRQHQ��EHU�.RQQHNWRUHQ�XQG

%HGLQJXQJHQ�PLWHLQDQGHU�YHUNQ�SIW�ZHUGHQ�N|QQHQ��VLHKH�]�%��H(3.�QDFK�>6FKH��@���'LH�LQ�6HH�

0H�HQWKDOWHQHQ�.RQ]HSWH�]XU�'DUVWHOOXQJ�YRQ�%HGLQJXQJHQ�JHOWHQ�LP�8QWHUVFKLHG�]X�DQGHUHQ�0R�

GHOOLHUXQJVPHWKRGHQ�I�U�DOOH�5HODWLRQHQ�XQG�%DVLVHOHPHQWH��'DV�KHL�W��GD��EHLVSLHOVZHLVH�DXFK�GLH

=XRUGQXQJ� YRQ� 5ROOHQ� ]X� $NWLYLWlWHQ� PLW� HLQHP� .RQQHNWRU� RGHU� 0RGLILNDWRU� YHUVHKHQ� ZHUGHQ

NDQQ��*HQDXVR�NDQQ�DXVJHGU�FNW�ZHUGHQ��GD��HWZD�HLQH�5ROOH��]�%��%HWULHEVUDW�LQ�HLQHP�8QWHUQHK�

PHQ��QXU�EHGLQJW�H[LVWLHUW�

5a)

y2y1

x1

x

y

y2y1

x 1

x

y

y2y1

y

x2x 1

y2y1 x 1

y

y2

y

x 1

x
y1

yx

x 1

x
y1 y2

y

yx yx

x1y1 y2

y

yx

x 2

y2

y
y1 x 1 x 2

5b) 5c) 5d)

$EE�����0RGHOOLHUXQJ�IUHPGEH�

VWLPPWHU�9RUJHKHQVZHLVHQ�PLW
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Auftragskalkulat ion



����� .RQQHNWRUHQ

Konnektoren werden verwendet, um Relationen logisch miteinander zu verknüpfen und in Bezie-

hung zu setzen. Ähnlich wie bei ereignisgesteuerten Prozeßketten >6FKH��@ können Konnektoren

miteinander verknüpft werden. Dadurch ist es möglich, komplexe logische Beziehungen zwischen

Relationen auszudrücken. In Abb. 7 sind zwei alternative Abfolgen von Aktivitäten möglich und es

ist eingezeichnet, daß die Aktivität „überprüfen“ immer von einem Mitarbeiter der „Qualitätssiche-

rung“ und der „Kalkulationsabteilung“ gemeinsam durchgeführt werden muß. Das X im Konnektor-

symbol repräsentiert eine XOR-Verknüpfung zwischen der Abfolge „vorkalkulieren -> ...“ und der

Abfolge „vorkalkulieren -> überprüfen -> ...“. Das Stattfinden der Überprüfung ist an eine Bedin-

gung geknüpft, was durch die Annotation eines Modifikators (siehe Abschnitt 3.4.2) ausgedrückt

wird. Als weitere Konnektoren sieht SeeMe die logischen Operationen UND sowie ODER vor.

Werden zwei Relationen miteinander durch einen UND-Konnektor verknüpft, so bedeutet dies, daß

beide Relationen gemeinsam in Kraft treten müssen. Bei der Verwendung eines XOR-Konnektors

kann nur eine der Relationen gegeben sein. Durch die Verknüpfung mittels Konnektoren können

mehrstellige Relationen und beliebige logische Verhältnisse zwischen Relationen hergestellt wer-

den. Relationen können zusammengeführt werden und aufgeteilt werden, wie Abb. 7 zeigt.

$EE�����%HLVSLHO�I�U�$NWLYLWlWHQIROJHQ�PLW�%HGLQJXQJHQ

����� 0RGLILNDWRUHQ

5HODWLRQHQ�HLQHV�0RGHOOV� WUHWHQ� LQ�GHU�3UD[LV�KlXILJ�QXU�XQWHU�EHVWLPPWHQ�%HGLQJXQJHQ� LQ�.UDIW�

'LHV�JLOW�LQVEHVRQGHUH�I�U�GLH�$EIROJH�YRQ�$NWLYLWlWHQ��KLHU�ZLUG�GLH�%HGLQJXQJ�KlXILJ�LQ�)RUP�YRQ

(UHLJQLVVHQ� VSH]LIL]LHUW�� GLH� JHJHEHQ� VHLQ� P�VVHQ�� GDPLW� HLQH� $NWLYLWlW� VWDWWILQGHW�� %HGLQJXQJHQ

ZHUGHQ�LQ�6HH0H�DOV�0RGLILNDWRUHQ�DXIJHID�W��'DV�6HH0H�1RWDWLRQVV\PERO�I�U�0RGLILNDWRUHQ��LVW

GDV�JHGHKQWH�6HFKVHFN�

,P�*HJHQVDW]�]X�(UHLJQLVSUR]H�NHWWHQ��(3.��ZHUGHQ�LQ�6HH0H�5HODWLRQHQ�QXU�GDQQ�PRGLIL�

]LHUW��ZHQQ�GHU�0RGLILNDWRU�]XVlW]OLFKH�%HGLQJXQJHQ�I�U�GDV�LQ�.UDIW�WUHWHQ�GHU�5HODWLRQ�PRGHOOLHUW�

GLH�QLFKW�VFKRQ�LQ�GHU�5HODWLRQ�VHOEVW�HQWKDOWHQ�VLQG��$XI�GLHVH�:HLVH�VSDUHQ�ZLU�X�D��GLH�H[SOL]LWH

vorkalkul ieren überprüfenAuftragswert  >
1000

NC =
0,7 ...
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0RGHOOLHUXQJ�YRQ�(UHLJQLVVHQ�]ZLVFKHQ�VHTXHQWLHOO�DXIHLQDQGHU�IROJHQGHQ�$NWLYLWlWHQ��GHUHQ�6WDUW

QXU�DQ�GLH�9ROOHQGXQJ�GHU�YRUKHUJHKHQGHQ�$NWLYLWlW�JHNQ�SIW�LVW�

Modifikatoren beinhalten zwei Seiten. Auf der einen Seite kann man Ereignisse, Zustände oder

logische Bedingungen angeben, die gegeben sein müssen, damit die modifizierte Relation in Kraft

tritt, beispielsweise damit auf die Aktivität „vorkalkulieren“ die Aktivität „überprüfen“ folgt. Auf

der anderen Seite kann man beschreiben, mit welcher Unsicherheit (NC = Uncertainty) bzw. Wahr-

scheinlichkeit die Bedingung eintrifft. Die Wahrscheinlichkeit kann quantitativ durch die Wahl ei-

nes Wahrscheinlichkeitswertes zwischen 0 und 1 oder qualitativ durch eine Häufigkeitsangabe (aus-

nahmsweise, gelegentlich, oft, ...) oder eine deontologische Spezifizierung (erlaubt, wünschenswert,

verboten, ...) ausgedrückt werden. Bei der Notation von Modifikatoren werden Bedingung und

Wahrscheinlichkeit durch einen senkrechten Strich getrennt (siehe Modifikator in Abb. 7).

��� 9DJHV�0RGHOOLHUHQ

6HH0H�HQWKlOW� ]ZHL�.RQ]HSWH� ]XU� YDJHQ�0RGHOOLHUXQJ�� GLH� LP� IROJHQGHQ� DXVVFKQLWWVZHLVH� GDUJH�

VWHOOW�ZHUGHQ�

�� %HDEVLFKWLJWH�$XVODVVXQJ�YRQ�,QIRUPDWLRQHQ���EHU�GLH�GHU�0RGHOOLHUHU�]ZDU�YHUI�JW��GLH�HU�DEHU

DEVLFKWOLFK�LP�YRUOLHJHQGHQ�0RGHOO�QLFKW�VSH]LIL]LHUHQ�ZLOO�

�� .HQQ]HLFKQXQJ�XQVLFKHUHU�,QIRUPDWLRQ��ZHQQ�GHU�0RGHOOLHUHU�=ZHLIHO��EHU�GLH�$QJHPHVVHQKHLW

RGHU�9ROOVWlQGLJNHLW�VHLQHU�'DUVWHOOXQJ�KHJW�

$OOH�HUZlKQWHQ�.RQ]HSWH�XQG�1RWDWLRQVV\PEROH�I�U�GLH�'DUVWHOOXQJ�YRQ�EHDEVLFKWLJWHU�$XVODVVXQJ

VRZLH�GLH�.HQQ]HLFKQXQJ�YRQ�XQVLFKHUHU�XQG�YROOVWlQGLJHU�,QIRUPDWLRQ�N|QQHQ�LQ�6HH0H�DXI�NRP�

SOHWWH�0RGHOOH��7HLOH� YRQ�0RGHOOHQ��%DVLVHOHPHQWH��5HODWLRQHQ��.RQQHNWRUHQ��0RGLILNDWRUHQ� XQG

$WWULEXWH�DQJHZHQGHW�XQG�PLWHLQDQGHU�NRPELQLHUW�ZHUGHQ��,Q�GLHVHP�%HLWUDJ�HUOlXWHUQ�ZLU�GLH�$Q�

ZHQGXQJ�DXI�%DVLVHOHPHQWH�LQ�GHQ�$EVFKQLWWHQ�������XQG��������

����� %HDEVLFKWLJWH�$XVODVVXQJ

(LQH�GHU�VFKZLHULJVWHQ�$XIJDEHQ�EHLP�0RGHOOLHUHQ�OLHJW�GDULQ��HLQ�0RGHOO�DXI�GDV�ZHVHQWOLFKH�]X

NRQ]HQWULHUHQ�XQG�GLH�9HUVWlQGOLFKNHLW��hEHUVLFKWOLFKNHLW�XQG�'HXWOLFKNHLW�GHV�0RGHOOV�XQG�GXUFK

GDV�9HUVWHFNHQ�ZHQLJHU�ZLFKWLJHU�'DUVWHOOXQJHQ� ]X� HUK|KHQ� >+HUU��@�� 'DEHL� VLQG� GLH� 4XDOLWlWHQ

9HUVWlQGOLFKNHLW��hEHUVLFKWOLFKNHLW�XQG�'HXWOLFKNHLW�LPPHU�LP�+LQEOLFN�DXI�GHQ�=ZHFN�HLQHV�0R�

GHOOV�]X�PHVVHQ�>+RII��@��=ZHL�ZHVHQWOLFKH�0|JOLFKNHLWHQ�VLQG�



D�� 9HUZHLVH� DXI� HUJlQ]HQGH� ,QIRUPDWLRQHQ� LQ� DQGHUHQ�0RGHOOHQ�ZHUGHQ� GXUFK� VFKZDU]H�)OlFKHQ

�Å ´� RGHU� Å�´�� QRWLHUW�� %HL� HLQHU� ZHUN]HXJXQWHUVW�W]WHQ� 0RGHOOLHUXQJ� VLQG� GLHVHQ� )OlFKHQ

/LQNV�]X�DQGHUHQ�0RGHOOHQ�KLQWHUOHJW�

D�� %HZX�W� LQ� .DXI� JHQRPPHQH�0RGHOOLHUXQJVO�FNHQ�� GHUHQ� 6FKOLH�XQJ� QLFKW� DOV� QRWZHQGLJ� HU�

DFKWHW�ZLUG��ZHUGHQ�GXUFK�HLQH�OHHUH�)OlFKH�LQ�)RUP�HLQHV�+DOENUHLVHV�QRWLHUW��Å ´��

$OV�.RPSOHPHQW�]X�D���HQWKlOW�6HH0H�QRFK�HLQ�ZHLWHUHV�.RQ]HSW��GLH�.HQQ]HLFKQXQJ�YROOVWlQGLJHU

,QIRUPDWLRQ��'LHVHV�.RQ]HSW�GLHQW�GHP�0RGHOOLHUHU�GD]X�DXV]XGU�FNHQ��GD��HU�YRQ�GHU�.RUUHNWKHLW

XQG�9ROOVWlQGLJNHLW�VHLQHU�6SH]LILNDWLRQ��EHU]HXJW�LVW��$OV�6\PERO�VFKODJHQ�ZLU�HLQ�+lNFKHQ��✓ �

YRU��GDV�DQ�0RGHOOH��7HLOH�YRQ�0RGHOOHQ�RGHU�HLQ]HOQH�%DVLVHOHPHQWH�XQG�5HODWLRQHQ�QRWLHUW�ZHU�

GHQ�NDQQ��0LW�Å$EKDNHQ´�ZLUG�9HUDQWZRUWXQJ��EHUQRPPHQ��$OV�%HLVSLHO�I�U�D���]HLJW�$EE�����GD�

DXI�HLQH�ZHLWHUH�9HUIHLQHUXQJ�GHU�$NWLYLWlW�Å$QJHERW�VFKUHLEHQ´�EHZX�W�YHU]LFKWHW�ZXUGH�

'HU�9HU]LFKW�DXI�ZHLWHUH�'HWDLOOLHUXQJ�LVW�H[LVWHQWLHOOH�*UXQGODJH�GHV�0RGHOOLHUHQV��-HGRFK�LVW

HV�XQWHU�8PVWlQGHQ�QLFKW�VLQQYROO��MHGH�EHDEVLFKWLJWH�$XVODVVXQJ�H[SOL]LW�]X�NHQQ]HLFKQHQ��'DKHU

HUODXEW� HV� 6HH0H� DOV�$EN�U]XQJ�� GHQ� OHHUHQ�+DOENUHLV� ZHJ]XODVVHQ�� ZHQQ� HLQ� %DVLVHOHPHQW� QXU

GXUFK�VHLQHQ�1DPHQ�VSH]LIL]LHUW�LVW��YJO��$EE���Å$XIWUDJVGDWHQ�VLFKWHQ´�XQG�Å'DWHQ�YHUJOHLFKHQ´��

����� .HQQ]HLFKQXQJ�XQVLFKHUHU�,QIRUPDWLRQ

0LW�GHU�.HQQ]HLFKQXQJ�XQVLFKHUHU�,QIRUPDWLRQ�VROO�GHP�0RGHO�

OLHUHU�GLH�0|JOLFKNHLW�JHJHEHQ�ZHUGHQ��DXI�8QYROONRPPHQKHLWHQ

VHLQHV�0RGHOOV�DXIPHUNVDP�]X�PDFKHQ��'HU�0RGHOOLHUHU�KDW�DOVR

:LVVHQ� E]JO�� GHU� 8QVLFKHUKHLW� GHV� ]X� PRGHOOLHUHQGHQ� 6DFKYHU�

KDOWHV�� ]�%�� ZHLO� LKP� EHL� VHLQHQ� 5HFKHUFKHQ� EHVWLPPWH� )UDJHQ

QLFKW�EHDQWZRUWHW�ZXUGHQ�RGHU�ZHLO�HV�]X�:LGHUVSU�FKHQ�NRPPW�

:LU�XQWHUVFKHLGHQ�GUHL�)lOOH�

E�� :HQQ� GHU� 0RGHOOLHUHU� IHVWVWHOOW�� GD�� HLQH� 6SH]LILNDWLRQ� XQ�

YROOVWlQGLJ�LVW�XQG�HU�QLFKW�LQ�GHU�/DJH�LVW��VLH�]X�YHUYROOVWlQGLJHQ��NHQQ]HLFKQHW�HU�GDV�XQYROO�

VWlQGLJH�%DVLVHOHPHQW�PLW�GUHL�3XQNWHQ��Å«´��

E�� ,VW�VLFK�GHU�0RGHOOLHUHU�KLQVLFKWOLFK�GHU�5LFKWLJNHLW�HLQHU�6SH]LILNDWLRQ�XQVLFKHU��VR�JLEW�HU�GLH�

VHP�=ZHLIHO�GXUFK�GLH�$QQRWDWLRQ�HLQHV�)UDJH]HLFKHQV�$XVGUXFN��Å"´���9RQ�GLHVHU�0|JOLFKNHLW

NDQQ� X�D��*HEUDXFK� JHPDFKW�ZHUGHQ��ZHQQ�8QNODUKHLW� �EHU� GLH�$QJHPHVVHQKHLW� HLQHU�%HQHQ�

QXQJ�HLQHV�(OHPHQWV�RGHU��EHU�GLH�JHZlKOWH�=HUOHJXQJ�LQ�6XEHOHPHQWH�EHVWHKW��6R�GU�FNW�$EE���

]�%��8QVLFKHUKHLW�E]JO��GHU�)UDJHQ�DXV��RE�GLH�$NWLYLWlW�Å$XIWUDJVGDWHQ�VLFKWHQ´�ULFKWLJ�EHQDQQW

vorkalkul ieren
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$EE�����%HLVSLHO�I�U�YDJH�0R�
GHOOLHUXQJ�HLQHU�$NWLYLWlW



ZXUGH�XQG�RE�GLH�$NWLYLWlW� ÅYRUNDONXOLHUHQ´� WDWVlFKOLFK� DXV�GHQ�EHLGHQ�$NWLYLWlWHQ� Å$XIWUDJV�

GDWHQ�VLFKWHQ´�XQG�Å$QJHERW�VFKUHLEHQ´�EHVWHKW�

E�� +lXILJ�NDQQ�VLFK�GHU�0RGHOOLHUHU�QLFKW�HLQPDO�VLFKHU�VHLQ��RE�VHLQH�6SH]LILNDWLRQ�XQYROOVWlQGLJ

LVW�RGHU�QLFKW��'LHVHU�)DOO�ZLUG�GXUFK�GUHL�)UDJH]HLFKHQ��Å"""´��JHNHQQ]HLFKQHW�

� (UZHLWHUXQJHQ�XQG�$XVEOLFN

'LH�LQ�GHQ�.DSLWHOQ������������XQG�����YRUJHVWHOOWHQ�.RQ]HSWH��%DVLVOHPHQWH��5HODWLRQHQ�PLW�YRUJH�

JHEHQHU� %HGHXWXQJ�� .RQQHNWRUHQ� XQG� 0RGLILNDWRUHQ� VWHOOHQ� GHQ� *UXQGEDXNDVWHQ� GHU� 6HH0H�

0HWKRGH�GDU��'LH��EULJHQ�LQ�GLHVHP�%HLWUDJ�HUOlXWHUWHQ�.RQ]HSWH�KDEHQ�VLFK�EHUHLWV�PHKUIDFK�DOV

KLOIUHLFK�HUZLHVHQ�XQG�ZHUGHQ�GDKHU�DOV�Å(UZHLWXQJVVHW�,´�EHWUDFKWHW��'DU�EHU�KLQDXV�VLQG�I�U�6HH�

0H�QRFK�HLQH�5HLKH�ZHLWHUHU�VSH]LHOOHU�0RGHOONRQVWUXNWH�HQWZLFNHOW�ZRUGHQ��DXV�GHQHQ�LP�$QZHQ�

GXQJVIDOO� HLQH� GHQ� $QIRUGHUXQJHQ� HQWVSUHFKHQGH� 0RGHOOLHUXQJVQRWDWLRQ� ]XVDPPHQJHVWHOOW� ZLUG�

'LHVH�(UZHLWHUXQJHQ�GHFNHQ�IROJHQGH�%HUHLFKH�DE�

y (U]HXJXQJ�XQG�/|VFKXQJ�YRQ�(QWLWlWHQ

y 0HQJHQ�DOV�6XEHOHPHQWH

y =HLWOLFKH�(UHLJQLVVH��WLPH�GULYHQ�HYHQWV�

y 8QWHUEUHFKEDUNHLW�YRQ�$NWLYLWlWHQ

y .RRSHUDWLRQ�QDFK�3XOO�3ULQ]LS

y 9HUJOHLFK�XQWHUVFKLHGOLFKHU�=HUOHJXQJV��XQG�6WUXNWXULHUXQJVSULQ]LSLHQ

y 0RGHOOLHUXQJ�YRQ�1HJDWLRQHQ��YHUERWHQH�3IDGH��=XJULIIVEHVFKUlQNXQJHQ�HWF��

y 5ROOHQVSLHO��(LQH�5ROOH�LQ�ÅVFKO�SIW´�HLQH�DQGHUH�XQG��EHUQLPPW�GHUHQ�5HFKWH�XQG�3IOLFKWHQ

'LH�6HH0H�0HWKRGH�XQWHUVW�W]W�GLH�NRQ]HSWXHOOH�0RGHOOLHUXQJ�YRQ�$QIRUGHUXQJHQ�XQG�HQWKlOW�HLQH

9LHO]DKO� YRQ�.RQ]HSWHQ�� GLH� DXFK� DQGHUH�0RGHOOLHUXQJVPHWKRGHQ� HUZHLWHUQ� N|QQWHQ�� � 6HH0H� LVW

HLQH�QRFK�MXQJH�0RGHOOLHUXQJVPHWKRGH��$NWXHOO�DUEHLWHQ�ZLU�DQ�GHU�(QWZLFNOXQJ�HLQHV�ZHEEDVLHU�

WHQ�(GLWRUV��GHU�GLH�NRRSHUDWLYH�6DPPOXQJ�XQG�(U]HXJXQJ�YRQ�0RGHOOHQ�LQ�$QZHQGXQJVSURMHNWHQ

XQG�/HKUYHUDQVWDOWXQJHQ�XQWHUVW�W]WHQ�VROO�

/LWHUDWXU

>'H+D��@�'HDUGHQ��$�0���+DUULVRQ��0�'����������$EVWUDFW�PRGHOV�IRU�+&,��,Q��,QWHUQDWLRQDO�-RXU�
QDO�RI�+XPDQ�&RPSXWHU�6WXGLHV�9RO������6����������

>)LVF��@�)LVFKHU��*HUKDUG��/HPNH��$QGUHDV�&���0F&DOO��5D\PRQG��0RUFK��$QGHUV�,����������0D�
NLQJ�$UJXPHQWDWLRQ� 6HUYH�'HVLJQ�� ,Q�0RUDQ�� 7KRPDV� 3���&DUUROO�� -RKQ�0� �HGV��� ��������'HVLJQ
5DWLRQDOH��&RQFHSWV��7HFKQLTXHV���DQG�8VH��0DKZDK��1-��/DZUHQFH�(UOEDXP��6����������



>*RJX��@�*RJXHQ��-RVHSK�$����������5HTXLUHPHQWV�(QJLQHHULQJ�DV�WKH�5HFRQFLODWLRQ�RI�7HFKQLFDO
DQG�6RFLDO�,VVXHV��,Q��-LURWND��0DULQD��*RJXHQ��-RVHSK�$���HGV����5HTXLUHPHQWV�(QJLQHHULQJ��6RFLDO
DQG�7HFKQLFDO�,VVXHV��$FDGHPLF�3UHVV��6����������

>*RJX��@�*RJXHQ��-RVHSK�$����������)RUPDOLW\�DQG�,QIRUPDOLW\�LQ�5HTXLUHPHQWV�(QJLQHHULQJ��,Q�
3URFHHGLQJV�RI�WKH�)RXUWK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�5HTXLUHPHQWV�(QJLQHHULQJ��,(((�&RPSXWHU
6RFLHW\�3UHVV��6����������

>*U%H��@�*UHHQ��7�5�*���%HQ\RQ��'��5����������7KH�VNXOO�EHQHDWK�WKH�VNLQ��HQWLW\�UHODWLRQVKLS�PR�
GHOV�RI�LQIRUPDWLRQ�DUWLIDFWV��,Q��,QW��-��+XPDQ�&RPSXWHU�6WXGLHV�9RO������6����������

>+DUH��@�+DUHO��'DYLG���������6WDWHFKDUWV��$�9LVXDO�)RUPDOLVP�IRU�&RPSOH[�6\VWHPV��,Q��6FLHQFH
RI�&RPSXWHU�3URJUDPPLQJ�9RO�����6����������

>+HUU��@�+HUUPDQQ��7KRPDV���������&RPPXQLFDEOH�0RGHOV�IRU�&RRSHUDWLYH�3URFHVVHV��,Q��6ODYHQ�
G\��*���HG����+&,�,QWHUQDWLRQDO�
����3URF��RI�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�+XPDQ�&RPSXWHU
,QWHUDFWLRQ��6DQ�)UDQFLVFR��$PVWHUGDP��(OVHYLHU���6����������

>+HUU��@�+HUUPDQQ��7KRPDV��+RIIPDQQ��0DUFHO��/RVHU��.DL�8ZH� ��������0RGHOOLHUXQJVQRWDWLR�
QHQ� I�U� SURVSHNWLYH�� JHVWDOWXQJVRULHQWLHUWH� 7HFKQLNIROJHQIRUVFKXQJ�� ,Q�� 3DXO�� +�� �+UVJ��� �������
0RGHOOLHUXQJ� YRQ�$XIEDX�� XQG� $EODXIRUJDQLVDWLRQ�� YRQ� GHU� 7HFKQR]HQWULN� ]XU� $QWKURSR]HQWULN�
3URMHNWEHULFKW�GHV�,QVWLWXWV�$UEHLW�XQG�7HFKQLN���������6��������

>+RII��@� +RIIPDQQ��0DUFHO� ��������0LWDUEHLWHU�RULHQWLHUWH� (UKHEXQJ� XQG�0RGHOOLHUXQJ� YRQ� *H�
VFKlIWVSUR]HVVHQ� EHL� GHU� (LQI�KUXQJ� YRQ� :RUNIORZ�0DQDJHPHQW�� 'RUWPXQG�� 8QLYHUVLWlW� 'RUW�
PXQG���)RUVFKXQJVEHULFKW�GHV�)DFKEHUHLFKV�,QIRUPDWLN�DQ�GHU�8QLYHUVLWlW�'RUWPXQG�1U�������

>.XQJ��@�.XQJ��'DYLG�&KHQKR���������7KH�%HKDYLRU�1HWZRUN�0RGHO�IRU�&RQFHSWXDO�,QIRUPDWLRQ
0RGHOOLQJ��,Q��,QIRUPDWLRQ�6\VWHPV�9RO������1R�����6�������

>/H/D��@�/HH�� -LQWDH�� /DL��.XP�<HT� ��������:KDW�V� LQ�'HVLJQ�5DWLRDOH�� ,Q��0RUDQ�� 7KRPDV� 3��
&DUUROO�� -RKQ�0� �HGV��� ��������'HVLJQ�5DWLRQDOH��&RQFHSWV�� 7HFKQLTXHV� �� DQG�8VH��0DKZDK��1-�
/DZUHQFH�(UOEDXP��6��������

>0RRG��@�0RRG\�� 'DQLHO� �������� *UDSKLFDO� (QWLW\� 5HODWLRQVKLS�0RGHOV�� 7RZDUGV� D�0RUH� 8VHU
8QGHUVWDQGDEOH�5HSUHVHQWDWLRQ�RI�'DWD��,Q��7KDOKHLP��%HUQKDUG��HG�����������&RQFHSWXDO�0RGHOLQJ�
(5���� 3URFHHGLQJV� RI� WKH� ��WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ�&RQFHSWXDO�0RGHOLQJ�� &RWWEXV��*HU�
PDQ\��2FWREHU�������%HUOLQ�HW�DO��6SULQJHU��6����������

>2EHU��@�2EHUTXHOOH��+�� �������� 6SUDFKNRQ]HSWH� I�U� EHQXW]HUJHUHFKWH� 6\VWHPH��%HUOLQ�� 6SULQJHU�
�����

>3D:D��@�3DUVRQV��-HIIUH\��:DQG��<DLU���������8VLQJ�2EMHFWV�IRU�6\VWHPV�$QDO\VLV��,Q�&RPPXQL�
FDWLRQV�RI�WKH�$&0�9RO�����1R������6����������

>5DWLRQDO@�5DWLRQDO� 6RIWZDUH�&RUS�� ��������8QLILHG�0RGHOLQJ�/DQJXDJH��9HUVLRQ� ����� 6HSWHPEHU
������80/�6XPPDU\��80/�1RWDWLRQ�*XLGH��80/�6HPDQWLFV��6DQWD�&ODUD��&$��5DWLRQDO�6RIWZDUH
&RRSHUDWLRQ���KWWS���ZZZ�UDWLRQDO�FRP�XPO�GRFXPHQWDWLRQ�KWPO��

>5RVH��@�5RVHPDQQ��0LFKDHO���������.RPSOH[LWlWVPDQJHPHQW�LQ�3UR]H�PRGHOOHQ��0HWKRGHQVSH]L�
ILVFKH�*HVWDOWXQJVHPSIHKOXQJHQ�I�U�GLH�,QIRUPDWLRQVPRGHOOLHUXQJ��:LHVEDGHQ��*DEOHU�

>6FKH��@� 6FKHHU�� $XJXVW�:LOKHOP� �������� $5,6�0RGHOOLHUXQJVPHWKRGHQ�� 0HWDPRGHOOH�� $QZHQ�
GXQJHQ�����$XIO��%HUOLQ�HW�DO���6SULQJHU�

>6HEL��@�6HELORWWH��6����������7DVN�DQDO\VLV�DQG�IRUPDOL]DWLRQ�DFFRUGLQJ�WR�PDG��+LHUDUFKLFDO�WDVN
DQDO\VLV��PHWKRG�RI�GDWD�JDWKHULQJ�DQG�H[DPSOHV�RI� WDVN�GHVFULSWLRQ�� ,Q�� ,QVWLWXWH�1DWLRQDO�GH�5H�
FKHUFKH�HQ�,QIRUPDWLTXH�HW�$XWRPDWLTXH�5RFTXHQFRXUW��%3�������������/H�&KHVQD\�&HGH[��)UDQFH�
6�������


