
(UPLWWOXQJ�GHU�VWDWLVFKHQ�6WHLILJNHLW�YRQ�HODVWLVFKHQ�6FKLHQHQODJHUQ�LP�HLQJHEDXWHQ�=XVWDQG�LP�*OHLV
'HWHUPLQDWLRQ�RI�WKH�6WDWLF�6WLIIQHVV�RI�5HVLOLHQW�5DLO�)DVWHQHU�LQ�%XLOW�LQ�&RQGLWLRQV

'U��,QJ��)ULHGULFK�.5h*(5��+HLQ]�%(&.(5��6789$�H�9���.|OQ

�� (LQI�KUXQJ
$OOH� LP� 6FKLHQHQYHUNHKU� HLQJHVHW]WHQ� 2EHUEDXIRUPHQ

N|QQHQ� LQ� HUVWHU� 1lKHUXQJ� DOV� HLQ� HLQIDFKHV� 0DVVH�)HGHU�
6\VWHP�GDUJHVWHOOW�ZHUGHQ��-H�QDFK�$XVI�KUXQJ�GHV�2EHUEDXV
HUJHEHQ�VLFK�XQWHUVFKLHGOLFKH�0DVVHQ�XQG�)HGHUVWHLILJNHLWHQ�
3ULQ]LSLHOO� VHW]HQ� VLFK� GLH� EHLGHQ� *U|�HQ� 0DVVH� XQG� )HGHU
ZLH�IROJW�]XVDPPHQ��MHZHLOV�EH]RJHQ�DXI�HLQ�0HWHU�*OHLV���V�D�
',1���������>�@�
−� 0DVVH�� 8QDEJHIHGHUWHU� 5DGVDW]�� 6FKLHQHQ� XQG� 6FKLHQHQ�

EHIHVWLJXQJ��6FKZHOOH��6FKRWWHU��%HWRQSODWWH�RGHU��WURJ
−� )HGHU�� =ZLVFKHQSODWWH� �RGHU� HQWVSUHFKHQGH� %DXIRUP�� EHL

GHU� )HVWHQ� )DKUEDKQ�� 6FKZHOOHQEHVRKOXQJ�� 6FKRWWHU�� 8Q�
WHUVFKRWWHUPDWWH��)HGHUHOHPHQWH��(LQ]HOODJHU��6WUHLIHQ�RGHU
0DWWHQ��]XU�$EIHGHUXQJ�GHU�*OHLVWUDJNRQVWUXNWLRQ�
'LH� VFKZLQJXQJVPLQGHUQGH�:LUNXQJ� HLQHV�2EHUEDXV�ZLUG

EHVFKULHEHQ� GXUFK� GDV� (LQI�JXQJVGlPP�0D�� 'H�� 0HVVWHFK�QLVFK�ZLUG�'H�GXUFK�6FKZLQJXQJVPHVVXQJHQ�XQWHU�LGHQWLVFKHQ5DQGEHGLQJXQJHQ� I�U� GLH� ]X� YHUJOHLFKHQGHQ� 2EHUEDXIRUPHQ
HUPLWWHOW�

( ) ( ) ( )�� ��Q Q QH 7 Y 7 Y 7' I / I / I= − ���
'H� LVW� VRPLW� GLH� 'LIIHUHQ]� GHU� 7HU]VSHNWUHQ� GHU� 6FKZLQJ�VFKQHOOH��RGHU�6FKZLQJEHVFKOHXQLJXQJ���JHPHVVHQ� MHZHLOV�DQ

LGHQWLVFKHQ�0HVVSXQNWHQ�
=XU�WKHRUHWLVFKHQ�$EVFKlW]XQJ�YRQ�'H�ZHUGHQ�VRZRKO�VHKUNRPSOH[H�DOV�DXFK�HLQIDFKH�0RGHOOH�KHUDQJH]RJHQ��(LQIDFKH

0RGHOOH� YHUZHQGHQ� LP� $OOJHPHLQHQ� (LQIUHLKHLWVJUDG�6FKZLQ�
JHU��'LH�SULQ]LSLHOOH�:LUNXQJVZHLVH�OlVVW�VLFK�KLHUPLW�UHFKW�JXW
DXI]HLJHQ�� ZDV� LQ� YLHOHQ� )lOOHQ� ]X� KLQUHLFKHQG� JHQDXHQ� (U�
JHEQLVVHQ�I�KUW�>�@��>�@�
�� (LQI�JXQJVGlPP�0D����WKHRUHWLVFKH�$EVFKlW]XQJ

$XVJHKHQG� YRQ� HLQHP� (LQPDVVHQVFKZLQJHU� NDQQ� GDV
(LQI�JXQJVGlPP�0D�� DXV� GHQ� GUHL� $GPLWWDQ]HQ� �,PSHGDQ�
]HQ�� G\QDPLVFKH� 6WHLILJNHLWHQ�� GHU� 0DVVH�00�� GHU� )HGHU�0)XQG�GHV�8QWHUEDXV�08�DEJHVFKlW]W�ZHUGHQ�
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,Q�*OHLFKXQJ� ���� VWHKW� LP�=lKOHU� GLH�$GPLWWDQ]� GHU� GRPL�

QLHUHQGHQ� )HGHU� GHV� 2EHUEDXV��:LUG� DQVWHOOH� GHU� $GPLWWDQ]
GLH� NRPSOH[H� 6WHLILJNHLW� NN� YHUZHQGHW�� GDQQ� IROJW� *OHLFKXQJ����
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+LHUDXV� IROJW� GLH� %HGHXWXQJ� GHU� 6WHLILJNHLW� NN� GHU� 6FKLH�QHQODJHUXQJ�I�U�GLH�*U|�H�YRQ�'H��=XU�WKHRUHWLVFKHQ�$EVFKlW�]XQJ�YRQ�'H�LVW�GDKHU�GLH�P|JOLFKVW�JHQDXH�.HQQWQLV�GHU�6WHL�ILJNHLW� YRQ� EHVRQGHUHU� %HGHXWXQJ�� )�U� HLQLJH� HODVWLVFK� JHOD�
JHUWH�6FKLHQHQ�HUIROJWHQ�0HVVXQJHQ�GHU�VWDWLVFKHQ�6WHLILJNHLW
DXI� HLQHP� 3U�IVWDQG� XQG� DXFK� YRU� 2UW� LQ� HLQJHEDXWHP� =X�
VWDQG��'LH�ZHVHQWOLFKVWHQ�(UJHEQLVVH� GLHVHU�8QWHUVXFKXQJHQ
>�@� XQG� GHUHQ� SUDNWLVFKH� %HGHXWXQJ� ZHUGHQ� LP� )ROJHQGHQ
YRUJHVWHOOW�
�� 8QWHUVXFKXQJHQ

(LQ� �EOLFKHV� 9HUIDKUHQ� ]XU� (UPLWWOXQJ� GHU� *OHLVVWHL�
ILJNHLW� EHVWHKW� LP�0HVVHQ�GHU�(LQVHQNXQJ� GHU�6FKLHQH
EHL� hEHUIDKUW� PLW� HLQHP� EHODGHQHQ� XQG� HLQHP� XQEHOD�
GHQHQ� )DKU]HXJ�� =XVDPPHQ� PLW� GHU� 5DGODVW� 4� NDQQ
GDQQ� QlKHUXQJVZHLVH� GLH� 6WHLILJNHLW� DEJHVFKlW]W� ZHU�

GHQ��'LHVHV�9HUIDKUHQ�KDW�MHGRFK�PHKUHUH�1DFKWHLOH��D�
HV�EHQ|WLJW�HLQ�)DKU]HXJ�I�U�GLH�0HVVXQJHQ��E��HV�PXVV
YRUKHU�EHODGHQ�ZHUGHQ��F��PD[LPDO�VLQG�QXU�]ZHL�:HU�
WHSDDUH�]X�HUPLWWHOQ��G��GLH�(LQVHQNXQJHQ�VLQG�DEKlQJLJ
YRQ�GHU�*HVFKZLQGLJNHLW��H��GLH�WDWVlFKOLFKH�5DGNUDIW�4
LVW�QLFKW�JHQDX�EHNDQQW��'LHVH�1DFKWHLOH�ODVVHQ�VLFK�EH�
KHEHQ� GXUFK� GHQ� (LQVDW]� HLQHV� +\GUDXOLN]\OLQGHUV� PLW
'UXFN��RGHU�.UDIWPHVVXQJ�VRZLH�HLQHV�:HJDXIQHKPHUV
�LP� HLQIDFKVWHQ� )DOO� HLQH�0HVVXKU� >�@��� =XU� $EVW�W]XQJ
GHU� DXI]XEULQJHQGHQ� .UDIW� NDQQ� HLQ� GDU�EHU� JHVWHOOWHV
)DKU]HXJ� �]�%�� *�WHUZDJHQ�� RGHU� HLQ� DXI� GHU� 6RKOH
�6FKZHOOH��EHIHVWLJWHU�6W�W]UDKPHQ�VHLQ��$OOH�JHQDQQWHQ
0|JOLFKNHLWHQ�ZXUGHQ�EHL�GHQ�0HVVXQJHQ�HLQJHVHW]W�

%LOG����.UDIW�:HJ�'LDJUDPP�YRQ�6FKLHQHQODJHUQ�PLW�XQWHU�
VFKLHGOLFK�ZHLFKHQ�=ZLVFKHQSODWWHQ

�� (UJHEQLVVH
(LQLJH� W\SLVFKH� .UDIW�:HJ�'LDJUDPPH� YRQ� HLQ]HOQHQ

6FKLHQHQODJHUQ� ]HLJW�%LOG� �� >�@�� 0HVVXQJHQ� DXI� HLQHP� 3U�I�
VWDQG��=XP�9HUJOHLFK�VLQG�LQ�%LOG���.UDIW�:HJ�'LDJUDPPH�YRQ
YHUVFKLHGHQHQ� 6FKLHQHQODJHUQ� LP� HLQJHEDXWHQ� =XVWDQG� DXI
GHU�6WUHFNH�GDUJHVWHOOW�>�@�

%LOG����.UDIW�:HJ�'LDJUDPPH��JHPHVVHQ�LP�HLQJHEDXWHQ�=X�
VWDQG�DXI�GHU�6WUHFNH�±�YHUVFKLHGHQH�6FKLHQHQODJHUXQJHQ

'LH�0HVVHUJHEQLVVH�GHU�LP�*OHLV�HLQJHEDXWHQ�6FKLHQHQOD�
JHU� HUJHEHQ� HLQH� OLQHDUH� .HQQOLQLH�� KLHU� GRPLQLHUW� GDV� HODVWL�
VFKH�9HUKDOWHQ�GHU�6FKLHQH�Y|OOLJ�GLH�.HQQOLQLH��%LOG����*DQ]
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DQGHUV�YHUKlOW�VLFK�GDV�6FKLHQHQODJHU�DXI�GHP�3U�IVWDQG��%LOG
���+LHU�ZLUG�GLH�6FKLHQH�LQIROJH�GHU�$EVW�W]XQJ�DXI�QXU�HLQ�/D�
JHU� QLFKW� YHUIRUPW�� VLH� NDQQ� VRPLW� DXFK� NHLQHQ� %HLWUDJ� ]XU
6WHLILJNHLWVHUK|KXQJ�OHLVWHQ�

$XV� GHQ� GDUJHVWHOOWHQ� (UJHEQLVVHQ� HUJLEW� VLFK� GLH� )UDJH�
ZLH� N|QQHQ�GLH�(UJHEQLVVH�DXV�HLQHU�0HVVXQJ�DQ�QXU� HLQHP
6FKLHQHQODJHU� DXI� GLH� 9HUKlOWQLVVH� GHU� 6WUHFNH� �PHKUHUH
6FKLHQHQODJHU� WUDJHQ�KLHU�� �EHUWUDJHQ�ZHUGHQ�� ,Q� >�@�ZLUG�GLH
6WHLILJNHLWVHUPLWWOXQJ�DQ�QXU�HLQHP�/DJHU�JHIRUGHUW�

'LH�HLQIDFKVWH�/|VXQJ�ZlUH��HV�Z�UGHQ�GLH�/DERUXQWHUVX�
FKXQJHQ�DQ�HLQHU� ODQJHQ�6FKLHQH� �!��P�ELV��P��PLW�HQWVSUH�
FKHQG� YLHOHQ� /DJHUQ� GXUFKJHI�KUW� ZHUGHQ�� 'LHV� ZLGHUVSULFKW
]XQlFKVW�GHQ�9RUJDEHQ� LQ� >�@��ZDV� MHGRFK�GLH� JUXQGVlW]OLFKH
$QZHQGXQJ� QLFKW� DXVVFKOLH�W�� 6ROFKH� 3U�IXQJHQ� VLQG� QDWXU�
JHPl��DXIZlQGLJHU�XQG�GDPLW�DXFK�WHXUHU�� ,Q� >�@�XQG�>�@�ZLUG
�EHU� HQWVSUHFKHQGH� 9HUVXFKH� DQ� HLQHU� �� P� ODQJHQ� 6FKLHQH
EHULFKWHW��(V�ZXUGHQ�GLH�VWDWLVFKHQ�6WHLILJNHLWHQ� I�U�����������
XQG���/DJHU�HUPLWWHOW��'DV�(UJHEQLV�]HLJW�%LOG����$E���/DJHU�LVW
NHLQH�bQGHUXQJ�GHU�*HVDPWVWHLILJNHLW�I�U�GLH�KLHU�YHUZHQGHWHQ
/DJHU��.|OQHU�(L��IHVW]XVWHOOHQ��'LH�VWDWLVFKH�6WHLILJNHLW�PHKUH�
UHU� /DJHU� lQGHUW� VLFK� DQ� HLQHU� HQGOLFKHQ� 6FKLHQH� XP� GHQ
)DNWRU������,P�HLQJHEDXWHQ�=XVWDQG�DXI�GHU�6WUHFNH��XQHQGOLFK
ODQJH�6FKLHQH��ZXUGH�HLQ�)DNWRU�YRQ�FD����ELV�����HUPLWWHOW�>�@�

%LOG����9HUWLNDOH�VWDWLVFKH�6WHLILJNHLW�NVWDW��LQ�$EKlQJLJNHLW�YRQGHU�$Q]DKO�GHU�6FKLHQHQODJHU��N�����N�����6HNDQWHQVWHLILJNHLW
]ZLVFKHQ���N1�PP�XQG���������N1�PP�

'DV�JOHLFKH�6FKLHQHQODJHU�� DXI� GHP�GLH�(UJHEQLVVH� QDFK
%LOG���EHUXKHQ��ZXUGH�DXFK�LP�HLQJHEDXWHQ�=XVWDQG�DXI�HLQHU
7XQQHOVWUHFNH�YHUPHVVHQ�>�@��(LQ�(UJHEQLV�GLHVHU�0HVVXQJHQ
]HLJW�%LOG����'LH�6WHLILJNHLWHQ� OLHJHQ�XP����N1�PP�XQG�VRPLW
FD��GHQ�)DNWRU�����K|KHU�DOV�EHL�GHP�(LQ]HOODJHU�QDFK�%LOG���
'LH� 6WHLILJNHLW� ]ZLVFKHQ� �� 6FKLHQHQODJHUQ� LVW� JHULQJI�JLJ� JH�
ULQJHU�

%LOG����6HNDQWHQVWHLILJNHLW�LQ�N1�PP�]ZLVFKHQ���N1�XQG�)PD[�*HPHVVHQ� LP�HLQJHEDXWHQ�=XVWDQG�DXI�GHU�6WUHFNH��hEHU�HL�
QHP�6FKLHQHQODJHU��5)��XQG�]ZLVFKHQ���6FKLHQHQODJHUQ�

'LH�HWZDV�JHULQJHUH�6WHLILJNHLW�]ZLVFKHQ���6FKLHQHQODJHUQ
NDQQ�DXI���P|JOLFKH�8UVDFKHQ�]XU�FNJHI�KUW�ZHUGHQ�
��� .HLQH� XQPLWWHOEDUH� $EVW�W]XQJ� ]ZLVFKHQ� GHQ� EHLGHQ� /D�

JHUQ� �P|JOLFKH� 8UVDFKH� I�U� GLH� 6HNXQGlUGXUFKELHJXQJ
XQG� DOV� GHUHQ� )ROJH� $QUHJXQJ� GHU� VRJHQDQQWHQ� 6W�W]�
SXQNWIUHTXHQ]�

��� (V�ZLUG�HLQH�XQWHUVFKLHGOLFKH�$Q]DKO�YRQ�6FKLHQHQODJHUQ
±� MH� QDFK� GHP� DNWXHOOHQ� 5DGVWDQG� LP� *OHLV� ±� EHDXI�
VFKODJW�
=XU�]ZHLWHQ�8UVDFKH�]HLJW�%LOG���GHQ�=XVDPPHQKDQJ��-H

QDFK�GHP�5DGVWDQG�±�]ZLVFKHQ�]ZHL�6W�W]SXQNWHQ�RGHU��EHU
HLQHP�6W�W]SXQNW�±��EHUQHKPHQ�HLQH�XQWHUVFKLHGOLFKH�$Q]DKO
YRQ� 6W�W]SXQNWHQ� GLH� 5DGODVW� 4�� +LHUDXV� IROJHQ� SHULRGLVFKH
6WHLILJNHLWVVFKZDQNXQJHQ�OlQJV�GHV�*OHLVHV��GLH�]X�HLQHU�YHU�
WLNDOHQ� $QUHJXQJ� I�KUHQ�� ,QZLHZHLW� VLFK� GLHVH� ±� JHULQJHQ� ±
6WHLILJNHLWVVFKZDQNXQJHQ� DXI� GDV� (LQI�JXQJVGlPP�0D�
DXVZLUNHQ��LVW�GHU]HLW�QRFK�QLFKW�JHNOlUW�

%LOG����6FKLHQHQHLQVHQNXQJ�QDFK�=LPPHUPDQQ�I�U�HLQHQ�NRQ�
WLQXLHUOLFK�JHODJHUWHQ�%DONHQ��6FKLHQH��PLW�GHQ�EHDXIVFKODJWHQ
6FKLHQHQVW�W]SXQNWHQ�������LQ�$EKlQJLJNHLW�YRQ�GHP�5DGVWDQG

�� 6XPPHU\
7KH� LQVHUWLRQ� ORVV� �RU� JDLQ�� RI� D� UHVLOLHQW� UDLO� IDVWHQHU� GH�

SHQGV�RQ� LWV�VWDWLF�DQG�G\QDPLF�VWLIIQHVV�� ,Q�SUDFWLFH� WKH�VWLII�
QHVV� RI� RQH� RU� VHYHUDO� LWHPV� FDQ� EH� REWDLQHG� E\� PHDVXUH�
PHQWV�LQ�D�ODE�XVLQJ�D�K\GUDXOLF�F\OLQGHU��7KH�VWLIIQHVV�LQ�EXLOG�
LQ�FRQGLWLRQV�FDQ�EH�GLIIHUHQW�IURP�WKH�PHDVXUHG�VWLIIQHVV�LQ�D
ODE� DFFRUGLQJ� WR� WKH� SUH�VWUHVVLQJ� RI� WKH� UDLO� DQG� WKH� UDLO� IDV�
WHQHU� LWVHOI�� 7KHUH� DUH� SUHVHQWHG� VRPH� UHVXOWV� RI� PHDVXUHG
VWDWLF� VWLIIQHVV�� 7KH� UHVXOWV�PHDVXUHG� LQ� D� ODE� DUH� FRPSDUHG
ZLWK�WKH�UHVXOWV�PHDVXUHG�LQ�EXLOG�LQ�FRQGLWLRQV�RQ�D� OLQH��WXQ�
QHO�DQG�DW�JUDGH��

7KH�VWDWLF�VWLIIQHVV�LV�GRPLQDWHG�E\�RQO\���UDLO�IDVWHQHU�DQG
WKH�UDLO� LWVHOI��7KH�VWLIIQHVV�RI�WKH�UDLO��VWHHO��KDV�D�OLQHDU�FKDU�
DFWHULVWLF��7KHUHIRUH�WKH�PHDVXUHG�VWLIIQHVV�LQ�WKH�EXLOW�LQ�FRQ�
GLWLRQ�KDV�D�OLQHDU�EHKDYH��WRR�

7KH� VWLIIQHVV� EHWZHHQ� WZR� UDLO� IDVWHQHU� LV� LQVLJQLILFDQWO\
VPDOOHU� WKDQ� WKH�VWLIIQHVV�RYHU�D� UDLO� IDVWHQHU��7KH� UHDVRQ� IRU
WKLV�FRXOG�EH�D�GLIIHUHQW�QXPEHU�RI� ORDG�EHDULQJ� UDLO� IDVWHQHUV
DQG�QRW�WKH�VHFRQGDU\�GHIOHFWLRQ�EHWZHHQ�WZR�UDLO�IDVWHQHUV�
�� /LWHUDWXU
>�@ ',1� ��������� 0HFKDQLVFKH� 6FKZLQJXQJHQ� ±� (ODVWLVFKH� (OHPHQWH� GHV� 2�

EHUEDXV�YRQ�6FKLHQHQIDKUZHJHQ��7HLO����(UPLWWOXQJ�VWDWLVFKHU�XQG�G\QDPL�
VFKHU�.HQQZHUWH�LP�/DERU��0DL������

>�@ .U�JHU�� )�� X�D��� 6FKDOO�� XQG� (UVFK�WWHUXQJVVFKXW]� LP� 6FKLHQHQYHUNHKU�
.RQWDNW�	�6WXGLXP�%DQG������H[SHUW�YHUODJ�����

>�@ .U�JHU�� )�� X�D��� 6FKZLQJXQJVPLQGHUXQJ� EHL� 6FKLHQHQEDKQHQ� GXUFK� NRQWL�
QXLHUOLFKH� *OHLVODJHUXQJ� ±� 7HLO� ��� 2SWLPLHUXQJ� XQG�:HLWHUHQWZLFNOXQJ�� 79
������2NWREHU������

>�@ *HO]��$���(QWZLFNOXQJ�XQG�(USUREXQJ�YRQ�%HODVWXQJVHLQULFKWXQJHQ�I�U�HODV�
WLVFKH�6FKLHQHQODJHU��'LSORPDUEHLW�DQ�GHU��)+�.|OQ�������

>�@ .U�JHU��)���+DQGEXFK�6FKDOO�XQG�(UVFK�WWHUXQJHQ� LP�6FKLHQHQQDKYHUNHKU�
%(.$��.|OQ�������
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