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'DV�EHVWH�5HVXOWDW�LVW�GDV�=LHO�²�GDV�©+HDUW�7HDPª�LVW�GHU�:HJ

'HU�OLQNH�+HU]RKU�9HUVFKOXVV
=h5,&+�²�6FKRQ������ZXUGH�GHU�+HU]RKU�9HUVFKOXVV�]HLWJOHLFK�]XU�RIIHQHQ
+HU]FKLUXUJLH�EHVFKULHEHQ��'DPDOV�VFKRQ�ZXUGH�GDV�OLQNH�+HU]RKU�DOV�ZLFKWLJHV
WKHUDSHXWLVFKHV�=LHO�EHL�3DWLHQWHQ�PLW�9RUKRIIOLPPHUQ��9+)��LGHQWLIL]LHUW��GHQQ�LQ
GLHVHP�2UJDQ��ZHOFKHV�HLQ�hEHUEOHLEVHO�GHU�HPEU\RQDOHQ�(QWZLFNOXQJ�LVW�XQG�HLQH
6DFNJDVVH�LP�+HU]HQ�GDUVWHOOW��N|QQHQ�VLFK�7KURPEHQ�ELOGHQ��'LHVH�7KURPEHQ
HQWVWHKHQ�EHL�3DWLHQWHQ�PLW�9+)��ZHLO�HV�]XU�6WDVH�GHV�%OXWV�LQ�GHU�6DFNJDVVH�NRPPW�
'XUFK�GLH�9LUFKRZV�7ULDV�YRQ�%OXWVWDVH��HQGRWKHOLDOHU�'\VIXQNWLRQ�XQG�.RDJXORSDWKLH
N|QQHQ�VR�*HULQQVHO�HQWVWHKHQ��ZHOFKH�EHL�����GHU�3DWLHQWHQ�PLW�QLFKW�YDOYXOlUHP
9+)�GLH�8UVDFKH�GHV�+LUQVFKODJHV�VHLQ�N|QQHQ�

���(LQOHLWXQJ

'LH�6WUDWHJLHQ��9+)�]X�EHKDQGHOQ��VLQG�YLHOIlOWLJ��5K\WKPXVNRQWUROOH�XQG
)UHTXHQ]NRQWUROOH�HU]LHOHQ�lKQOLFKH�5HVXOWDWH��MHGRFK�LVW�GLH�ZLFKWLJVWH�7KHUDSLH�GLH
RUDOH�$QWLNRDJXODWLRQ��2$.��]XU�9HUKLQGHUXQJ�GHV�+LUQVFKODJV��'LH�2$.�PLW�9LWDPLQ
.�$QWDJRQLVWHQ�VRZLH�DXFK�GLH�QHXHQ�$QWLNRDJXODQ]LHQ��12$.��I�KUHQ�GD]X��GDVV�VLFK
LP�OLQNHQ�+HU]RKU�NHLQH�7KURPEHQ�PHKU�ELOGHQ�N|QQHQ��'LHVH�7KHUDSLH�LVW�HLQH
.ODVVH�,D�0RGDOLWlW�XQG�LP�5DKPHQ�GHV�9+)�DOV�*ROG�6WDQGDUG�ZHOWZHLW�HWDEOLHUW��6LH
LVW�MHGRFK�PLW�YHUVFKLHGHQHQ�5LVLNHQ�EHKDIWHW��'LH�%OXW�EHUYHUG�QQXQJ��PLW�HLQHP�]X
KRKHQ�,15��RGHU�GLH�%OXWXQWHUYHUG�QQXQJ��PLW�HLQHP�]X�WLHIHQ�,15��WUHWHQ�OHLGHU
KlXILJ�DXI��,Q�GHU�3UD[LV�]HLJW�VLFK��GDVV�VLFK�HLJHQWOLFK�QXU������GHU�3DWLHQWHQ�PLW
9+)�LP�LGHDOHQ�WKHUDSHXWLVFKHQ�,15�%HUHLFK�EHILQGHQ��'LH�2$.�VWHOOW�HLQH�7KHUDSLH
GDU��ZHOFKH�NULWLVFK�YRQ�DOOHQ�%HWHLOLJWHQ��3DWLHQWHQ�XQG�bU]WHQ��JHVHKHQ�HPSIXQGHQ
ZLUG��1RFK�VFKOLPPHU�LVW�HV��ZHQQ�HV�]X�%OXWXQJHQ�RGHU�WKURPERHPEROLVFKHQ
.RPSOLNDWLRQHQ�NRPPW�

6WRSS�GHU�$QWLNRDJXODWLRQ�EHL�YHUVFKORVVHQHP�+HU]RKU

,Q�GLHVHP�=XVDPPHQKDQJ�EHVWHKW�VHLW�1HXHP�QXQ�DXFK�GLH�0|JOLFKNHLW��GLH
%OXWYHUG�QQXQJ�DE]XVHW]HQ��ZHQQ�GDV�OLQNH�+HU]RKU�YHUVFKORVVHQ�LVW��'LH
3URWHFW�$)�6WXGLH�������LP�/DQFHW�SXEOL]LHUW��ZDU�DXVVFKODJJHEHQG�I�U�GLHVH
6WUDWHJLH�
�,Q�GLHVHU�6WXGLH�ZXUGHQ�3DWLHQWHQ�PLW�QLFKW�YDOYXOlUHP�9RUKRIIOLPPHUQ�XQG
HLQHP�&+$�'6��9$6F�!���]XU�%OXWYHUG�QQXQJ�RGHU�]XP�+HU]RKU�9HUVFKOXVV�PLWWHOV
:$7&+0$1��$WULWHFK��3O\PRXWK��86$��UDQGRPLVLHUW��0LW������3DWLHQWHQMDKUHQ�XQG
PLWWOHUHP�)ROORZ�XS�YRQ��EHU�]ZHL�-DKUHQ�ZXUGH�HLQH�NODUH�hEHUOHJHQKHLW�GHV
+HU]RKU�9HUVFKOXVVHV�JHJHQ�EHU�GHU�%OXWYHUG�QQXQJ�PLW�0DUFXPDU�JH]HLJW�
�'LHVH
6WXGLH�KDW�]XU�DOOJHPHLQHQ�$N]HSWDQ]�GLHVHU�QHXHQ�7KHUDSLH�VRZLH�]XU�=XODVVXQJ
GXUFK�GLH�)'$�JHI�KUW�
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'LH�XQWHUVFKLHGOLFKHQ�0|JOLFKNHLWHQ��GDV�+HU]RKU�]X�YHUVFKOLHVVHQ��ZHUGHQ�DXFK�YRQ
YHUVFKLHGHQHQ�6SH]LDOLVWHQ�GXUFKJHI�KUW��'LH�LQWHUYHQWLRQHOOH�.DUGLRORJLH�ELHWHW�GLH
0|JOLFKNHLW�GHV�©)HUQ]XJULIIVª�LQV�+HU]�PLWWHOV�.DWKHWHU�XQG�VRPLW�HLQH�VHKU
VFKRQHQGH�0HWKRGH��GDV�+HU]�YRQ�DXVVHQ�]X�EHKDQGHOQ��'LH�+HU]FKLUXUJLH�YHUIROJW
GDVVHOEH�=LHO��MHGRFK��EHU�HLQHQ�DQGHUHQ�:HJ��'LHVHU�:HJ�LVW�LQYDVLYHU��ZREHL�GLH
,QYDVLYLWlW�PLW�HLQHU�VHKU�KRKHQ�(IIHNWLYLWlW�HLQKHUJHKW�XQG�VRPLW�PHKU�DOV�QXU�HLQH
LQWHUHVVDQWH�$OWHUQDWLYH�]X�GHQ�.DWKHWHU�0|JOLFKNHLWHQ�GDUVWHOOW��(LJHQWOLFK�JLEW�HV
NODUH�.ULWHULHQ��GLH�GHQ�HLQHQ�RGHU�GHQ�DQGHUHQ�:HJ�GLNWLHUHQ�VROOWHQ��MHGRFK�IHKOW�LQ
GLHVHP�=XVDPPHQKDQJ�PHLVWHQV�GLH�NOLQLVFKH�=XVDPPHQDUEHLW�]ZLVFKHQ�GHQ
.DUGLRORJHQ�XQG�GHQ�+HU]FKLUXUJHQ�

���.DWKHWHUEDVLHUWHU�+HU]RKU�9HUVFKOXVV

)�U�GHQ�NDWKHWHUEDVLHUWHQ�+HU]RKU�9HUVFKOXVV�ZHUGHQ�]XU]HLW�]ZHL�6\VWHPH�LP
NOLQLVFKHQ�$OOWDJ�HLQJHVHW]W��'DV�HLQH�LVW�GHU�:$7&+0$1��$WULWHFK��3O\PRXWK��86$��V�
$EE�����ZHOFKHU�YRU�DOOHP�LQ�GHQ�86$�YHUZHQGHW�ZLUG��XQG�GDV�]ZHLWH�LVW�GHU
$03/$7=(5�&DUGLDF�3OXJ��6W��-XGH�0HGLFDO��6DLQW�3DXO��86$��V��$EE������ZHOFKHU�YRU
DOOHP�LQ�(XURSD�YHUEUHLWHW�LVW�

'LH�EHLGHQ�6\VWHPH�EHVWHKHQ�DXV�HQGR��YDVNXOlUHQ�.RPSRQHQWHQ��ZHOFKH��EHU�GLH
9HQH�LQ�GHU�/HLVWH�XQG�HLQHU�WUDQVVHSWDOHQ�3XQNWLRQ�LP�+HU]RKU�XQWHU
HFKRNDUGLRJUDILVFKHU�.RQWUROOH�SODW]LHUW�ZHUGHQ�N|QQHQ��'LH�(UIROJVTXRWH�EHL�GLHVHQ
'HYLFHV�LP�+HU]RKU�9HUVFKOXVV�LVW�VHKU�YDULDEHO�XQG�SDWLHQWHQDEKlQJLJ��,Q�GHQ�)lOOHQ�
LQ�GHQHQ�GHU�9HUVFKOXVV�QLFKW�NRPSOHWW�LVW��ZHUGHQ�GLH�DQDWRPLVFKHQ�/LPLWDWLRQHQ
NODU��+LHU�VSLHOW�GLH�'LVNUHSDQ]�]ZLVFKHQ�GHU�gIIQXQJ�GHV�OLQNHQ�9RUKRIRKUV�XQG�GHU
6WUXNWXU�GHU�'HYLFHV�HLQH�ZLFKWLJH�5ROOH��'LH�gIIQXQJ�GHV�+HU]RKUV�LP�OLQNHQ�9RUKRI
LVW�RYDO��6LH�ZLUG�PLW�HLQHP�UXQGHQ�'HYLFH�DEJHGHFNW��GD�DOOH�6\VWHPH��GLH�PLWWHOV
.DWKHWHU�SODW]LHUW�ZHUGHQ��UXQG�VLQG��6RPLW�ZLUG�HLQ�EHVWLPPWHV�©2YHUVL]LQJª
QRWZHQGLJ��G��K��HLQ�JU|VVHUHV�'HYLFH�DOV�HLJHQWOLFK�YRUJHVHKHQ�PXVV�SODW]LHUW
ZHUGHQ��ZDV�]X�XQGLFKWHQ�6WHOOHQ�±�©*DSVª�±I�KUHQ�NDQQ��'LHVH�©*DSVª�VFKHLQHQ
HLQH�YDULDEOH�NOLQLVFKH�5ROOH�]X�VSLHOHQ�±��MHGRFK�I�KUHQ�VLH�]XU�1RWZHQGLJNHLW�HLQHU
2$.�RGHU�PLQGHVWHQV�HLQHU�DJJUHVVLYHQ�%HKDQGOXQJ�PLW�$JJUHJDWLRQVKHPPHUQ��)DOOV
GDV�+HU]RKU�QLFKW�JDQ]�YHUVFKORVVHQ�VHLQ�VROOWH�XQG�5HVWIOXVV�YRUKDQGHQ�LVW��LVW�GLH
2$.�DEVROXW�LQGL]LHUW��'LHV�LVW�EHL�HLQHP�3DWLHQWHQ��GHU�HLQH�.RQWUDLQGLNDWLRQ�]XU�2$.
KDW��HLQ�JURVVHV�NOLQLVFKHV�3UREOHP��VRGDVV�LQ�GLHVHU�6LWXDWLRQ�GHU�HQGRVNRSLVFKH
=XJDQJ�JHZlKOW�ZHUGHQ�VROOWH��ZLH�HV�LQ�XQVHUHP�%HKDQGOXQJVDOJRULWKPXV�HPSIRKOHQ
ZLUG��V��7DE������

1LFKWVGHVWRWURW]�VLQG�GLH�NOLQLVFKHQ�5HVXOWDWH�PLWWHOV�NDWKHWHUEDVLHUWHP
+HU]RKU�9HUVFKOXVV�DXVJH]HLFKQHW�XQG�HU�KDW�VHLQHQ�:HJ�LQ�GHQ�NDUGLRORJLVFKHQ�$OOWDJ
JHIXQGHQ��8P�DEHU�HLQH�����LJH�(UIROJVUDWH�]X�HU]LHOHQ��LVW�GLHVHU�$SSURDFK
XQJHQ�JHQG��GHQQ�GLH�,QGLNDWLRQ�I�U�HLQHQ�9RUKRIRKU�9HUVFKOXVV�LVW��GDVV�GLH
3DWLHQWHQ�HLQH�2$.�QLFKW�PHKU�HUWUDJHQ��%OXWXQJ��

8P�GLH�DQDWRPLVFKHQ�9HUKlOWQLVVH�VRZLH�DXFK�GLH�SDWLHQWHQVSH]LILVFKHQ
*HJHEHQKHLWHQ�]X�LQNRUSRULHUHQ��LVW�HV�QRWZHQGLJ��HLQ�NRPSOHWWHV�7KHUDSLHDQJHERW�]X
VFKDIIHQ��GDV�HLQH�����LJH�6LFKHUKHLW�JLEW��DXI�GLH�2$.�]X�YHU]LFKWHQ��+LHU�VSLHOW�GDV
©+HDUW�7HDPª�HLQH�ZLFKWLJH�5ROOH��'DV�+HDUW�7HDP�LQ�XQVHUHU�.OLQLN�EHVWHKW�DXV
HLQHP�LQWHUYHQWLRQHOOHQ�.DUGLRORJHQ��HLQHP�QLFKW�LQYDVLYHQ�.DUGLRORJHQ�XQG�HLQHP
+HU]FKLUXUJHQ��1XU�VR�N|QQHQ�,QWHUHVVHQVNRQIOLNWH�DXV�GHU�'LVNXVVLRQ�XQG�EHL�GHU
7KHUDSLHZDKO�YHUKLQGHUW�ZHUGHQ�
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���&KLUXUJLVFKHU�+HU]RKU�9HUVFKOXVV

'DV�9HUVFKOLHVVHQ�EHLGHU�+HU]RKUHQ�ZDU�VFKRQ�LPPHU�7HLO�GHU�&R[�0D]H�2SHUDWLRQ�EHL
3DWLHQWHQ�PLW�9+)��(V�ZLUG�PLWWHOV�6WHUQRWRPLH�GXUFKJHI�KUW�XQG�NDQQ�DXFK�7HLO�HLQHU
+HU]RSHUDWLRQ�VHLQ��%HLP�HOHNWLYHQ�$RUWHQNODSSHQHUVDW]�RGHU�HLQHU�%\SDVV�2SHUDWLRQ
]��%��NDQQ�EHL�EHVWLPPWHQ�3DWLHQWHQ�]XVlW]OLFK�GDV�OLQNH�+HU]RKU�UHODWLY�HLQIDFK�XQG
VFKQHOO�YHUVFKORVVHQ�ZHUGHQ��'LHV�NDQQ�PLWWHOV�*HIlVVQDKW�JHWDQ�ZHUGHQ��6WDSOHU��DXV
GHU�/XQJHQFKLUXUJLH��V��$EE������$WUL&OLS��V��$EE�����RGHU�7,*(53$:��V��$EE������'HU
VLFKHUH��UHSURGX]LHUEDUH�XQG�GDXHUKDIWH�+HU]RKU�9HUVFKOXVV�LVW�VRPLW�JHJHEHQ�


-HGRFK�LVW�GLH�2SWLRQ�GHV�LVROLHUWHQ��G��K��DOOHLQLJHQ��+HU]RKU�9HUVFKOXVVHV�LPPHU
P|JOLFK��+LHU�NRPPW�GDV�HQGRVNRSLVFKH�9HUIDKUHQ�]XP�(LQVDW]��0LWWHOV�7KRUDNRVNRSLH
XQG�PLQLPDOLQYDVLYHU�6FKO�VVHOORFKWHFKQLN�NDQQ�GDV�OLQNH�+HU]RKU�HIIHNWLY�DEJHWUDJHQ
ZHUGHQ��2EZRKO�HLQH�1DUNRVH�QRWZHQGLJ�LVW��NDQQ�GXUFK�GUHL�,Q]LVLRQHQ�YRQ�MHZHLOV
HLQHP�=HQWLPHWHU�HLQH�(UIROJVUDWH�YRQ�������HU]LHOW�ZHUGHQ��8QWHU�GLUHNWHU�6LFKW��G�
K���EHU�HLQH�+'�9LGHRNDPHUD�ZLUG�GDV�+HU]RKU�YRP�OLQNHQ�9RUKRI�HSLNDUGLDO��G��K��DXI
GHU�+HU]REHUIOlFKH��DXVJHVFKDOWHW��6RPLW�LVW�HLQH�����LJH�(IIHNWLYLWlW�JHJHEHQ��'DV
DEJHVFKQLWWHQH�+HU]RKU�ZLUG�ZHGHU�QDFKZDFKVHQ��QRFK�MH�ZLHGHU�GXUFKEOXWHW�ZHUGHQ�
+LQ]X�NRPPW��GDVV�GLH�%OXWYHUG�QQXQJ�XQG�DXFK�GLH�$JJUHJDWLRQVKHPPXQJ�VRIRUW
QDFK�GHP�(LQJULII�JDQ]�DEJHVHW]W�ZHUGHQ�N|QQHQ��'LHVHU�(LQJULII�NDQQ��ZHQQ
JHZ�QVFKW��EHL�V\PSWRPDWLVFKHQ�3DWLHQWHQ�PLW�HLQHU�9RUKRIIOLPPHU�$EODWLRQ
HLQKHUJHKHQ��,Q�GHU�/LWHUDWXU�ZLUG��EHU�HLQH�JURVVH�$Q]DKO�VROFKHU�3DWLHQWHQ�EHULFKWHW
XQG�GLH�5HVXOWDWH�VLQG��EHU]HXJHQG��GLH�5DWH�DQ�.RPSOLNDWLRQHQ�LVW�VHKU�WLHI��ZHQQ
GHU�(LQJULII�LP�HUIDKUHQHQ�7HDP�GXUFKJHI�KUW�ZLUG�
�'LH�HLQ]LJH�DEVROXWH
.RQWUDLQGLNDWLRQ�]XP�(LQJULII�LVW�HLQ�3DWLHQW��GHU�VFKRQ�HLQPDO�DP�+HU]�RSHULHUW
ZXUGH�

���.OLQLVFKH�=XVDPPHQIDVVXQJ

(QWVFKHLGHQG�]XU�6HOHNWLRQ��ZHOFKHV�9HUIDKUHQ�DQJHZDQGW�ZHUGHQ�VROO��VLQG�GLH
3DWLHQWHQJHJHEHQKHLWHQ��+LHU�VSLHOHQ�GHU�&+$�'6��9$6FXQG�GHU�+$6�%/('�6FRUH
HLQH�ZLFKWLJH�5ROOH��'HU�&+$�'6��9$6F�6FRUH�JLEW�I�U�MHGHQ�9+)�3DWLHQW�GDV�5LVLNR
DQ��HLQHQ�+LUQVFKODJ�]X�HUOHLGHQ��-H�K|KHU�GLH�3XQNWH]DKO��GHVWR�K|KHU�GLH�,Q]LGHQ]
HLQHV�+LUQVFKODJV�

'HU�+$6�%/('�6FRUH�JLEW�GLH�,Q]LGHQ]�HLQHU�VFKZHUHQ�%OXWXQJ�LP�5DKPHQ�GHU�2$.
DQ��:HQQ�GLHVH�]ZHL�6FRUHV�EHWUDFKWHW�ZHUGHQ��ZLUG�NODU��0LW�KRKHP�&+$�'6��9$6F�
XQG�+$6�%/('�6FRUH�EHVWHKW�+DQGOXQJVEHGDUI��$XFK�VROOWHQ�.RQVLGHUDWLRQHQ�ZLH
$QWLDJJUHJDWLRQVWKHUDSLH�]��%��EHL�3DWLHQWHQ�PLW�6WHQWV��ZHOFKH�3ODYL[�XQG�$VSLULQ
HLQQHKPHQ�P�VVHQ��LQ�%HWUDFKW�JH]RJHQ�ZHUGHQ�

$66�XQG�&ORSLGRJUHO�QDFK�SHUNXWDQHP�9HUVFKOXVV

'LH�SHUNXWDQHQ�'HYLFHV�HLJQHQ�VLFK�QLFKW�EHL�3DWLHQWHQ��EHL�GHQHQ�PDQ�HLQH�VROFKH
7KHUDSLH�QLFKW�DEVHW]WHQ�NDQQ��ZHVKDOE�GHU�HQGRVNRSLVFKH�(LQJULII�EHYRU]XJW�ZHUGHQ
VROOWH��'HQQ�QDFK�SHUNXWDQHP�'HYLFH�9HUVFKOXVV�GHV�+HU]RKUV�EOHLEW�HLQH�7KHUDSLH�PLW
$VSLULQ�XQG�&ORSLGRJUHO�QRWZHQGLJ��%HL�3DWLHQWHQ�PLW�0DJHQGDUP��RGHU�+LUQEOXWXQJ�
ZR�Y|OOLJ�DXI�HLQH�2$.�VRZLH�DXI�HLQH�$JJUHJDWLRQ�YHU]LFKWHW�ZHUGHQ�VROOWH��NDQQ�GLHV
]��%��GHU�)DOO�VHLQ��(EHQIDOOV�VSLHOW�GLH�$QDWRPLH�GHV�+HU]RKUV�HLQH�ZLFKWLJH�5ROOH��(LQH
N�U]OLFK�YHU|IIHQWOLFKWH�6WXGLH�KDW�JH]HLJW��GDVV�HV�YHUVFKLHGHQH�DQDWRPLVFKH
9DULDQWHQ�JLEW�
�-HGH�DQDWRPLVFKH�9DULDQWH�KDW�HLQ�K|KHUHV�+LUQVFKODJULVLNR��6R�KDW
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GLH�&KLFNHQ�:LQJ�$QDWRPLH�HLQ���LJHV�+LUQVFKODJULVLNR�LP�9HUJOHLFK�]XP
1LFKW�&KLFNHQ�:LQJ�PLW������ZHVKDOE�DXFK�GLH�$QDWRPLH�EHL�GHU�3DWLHQWHQ��XQG
3UR]HGXUVHOHNWLRQ�HLQH�5ROOH�VSLHOHQ�VROOWH��:HQQ�MHGRFK�GLH�$QDWRPLH�VSH]LHOO�LVW��ZLH
]��%��EHL�HLQHU�%DVLVEUHLWH�YRQ�!�����FP��XQG�GDV�+HU]RKU�VLFK�QLFKW�I�U�HLQHQ
SHUNXWDQHQ�(LQJULII�HLJQHW��VROOWH�GHU�3DWLHQW�HEHQIDOOV�LP�+HDUW�7HDP�EHVSURFKHQ�XQG
HQGRVNRSLVFK�RSHULHUW�ZHUGHQ�

'DV�+HDUW�7HDP�GHU�.OLQN�+LUVODQGHQ�KDW�HLQHQ�$OJRULWKPXV�HQWZLFNHOW�XQG��EHU�GLH
-DKUH�DXFK�LQWHUQDWLRQDO�YDOLGLHUW��V��7DE������'LHVHU�$OJRULWKPXV�HUODXEW�HV��EHL
3DWLHQWHQ�VSH]LILVFKH�XQG�DXFK�LQGLYLGXHOOH�7KHUDSLHQ�GXUFK]XI�KUHQ��1XU�PLW�GLHVHP
$SSURDFK�LVW�HV�P|JOLFK��HLQH�����LJH�(IIHNWLYLWlW�]X�HUUHLFKHQ�XQG�JOHLFK]HLWLJ
LPPHU�QRFK�HLQH�VLFKHUH�7KHUDSLH�2SWLRQ�I�U�3DWLHQWHQ�]X�ELHWHQ�

���6FKOXVVIROJHUXQJ

$EVFKOLHVVHQG�LVW�IHVW]XKDOWHQ��GDVV�DOOH�3DWLHQWHQ�LP�+HDUW�7HDP�EHVSURFKHQ�ZHUGHQ
VROOWHQ��-HGHU�3DWLHQW�VROOWH�HLQH�LQGLYLGXHOO�JHVFKPLHGHWH�7KHUDSLH�EHNRPPHQ��GLH�DXI
GDV�EHVWH�2XWFRPH�DXVJHOHJW�LVW�
6��6DO]EHUJ��-��*U�QHQIHOGHU��*��1ROO��5��&RUWL��+HU].OLQLN��.OLQLN�+LUVODQGHQ��=�ULFK

3'�'U��PHG��6DFKD�3��6DO]EHUJ��)DFKDU]W�+HU]��XQG�WKRUDNDOH�*HIlVVFKLUXUJLH�VDFKD�VDO]EHUJ#KLUVODQGHQ�FK

���

5HIHUHQ]HQ�

+ROPHV�'5�HW�DO��3HUFXWDQHRXV�FORVXUH�RI�WKH�OHIW�DWULDO�DSSHQGDJH�YHUVXV
ZDUIDULQ�WKHUDS\�IRU�SUHYHQWLRQ�RI�VWURNH�LQ�SDWLHQWV�ZLWK�DWULDO�ILEULOODWLRQ��$
UDQGRPLVHG�QRQ�LQIHULRULW\�WULDO��/DQFHW��������������������

��

5HGG\�9<�HW�DO��3HUFXWDQHRXV�OHIW�DWULDO�DSSHQGDJH�FORVXUH�IRU�VWURNH
SURSK\OD[LV�LQ�SDWLHQWV�ZLWK�DWULDO�ILEULOODWLRQ������\HDU�IROORZ�XS�RI�WKH�SURWHFW�DI
�ZDWFKPDQ�OHIW�DWULDO�DSSHQGDJH�V\VWHP�IRU�HPEROLF�SURWHFWLRQ�LQ�SDWLHQWV�ZLWK
DWULDO�ILEULOODWLRQ��WULDO��&LUFXODWLRQ��������������������

��

(PPHUW�0<�HW�DO��6DIH��HIIHFWLYH�DQG�GXUDEOH�HSLFDUGLDO�OHIW�DWULDO�DSSHQGDJH
FOLS�RFFOXVLRQ�LQ�SDWLHQWV�ZLWK�DWULDO�ILEULOODWLRQ�XQGHUJRLQJ�FDUGLDF�VXUJHU\�
)LUVW�ORQJ�WHUP�UHVXOWV�IURP�D�SURVSHFWLYH�GHYLFH�WULDO��(XU�-�&DUGLRWKRUDF�6XUJ
�����

��

6DO]EHUJ�63�HW�DO��/HIW�DWULDO�DSSHQGDJH�FOLS�RFFOXVLRQ��(DUO\�FOLQLFDO�UHVXOWV��-
7KRUDF�&DUGLRYDVF�6XUJ����������������������
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