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:LU� P¸FKWHQ� XQVHUHQ� -DKUHVEHULFKW� PLW
HLQHP�'DQNHVFK¸Q�DQ�DOOH�7HDPPLWJOLHGHU�
3DUWQHU� XQG� 8QWHUVW¾W]HU� HU¸IIQHQ�� 1XU
GXUFK� GLH� XQHUP¾GOLFKH� =XVDPPHQDUEHLW
GHU� 7HDPPLWJOLHGHU� PLW� YLHOHQ� HUIDKUHQHQ
([SHUWLQQHQ� XQG� ([SHUWHQ� XQG� GHU
JURVV]¾JLJHQ� 8QWHUVW¾W]XQJ� GHU� 3DUWQHU
NRQQWH� GDV� 3URMHNW� HUIROJUHLFK� UHDOLVLHUW
ZHUGHQ�

*HUQH� YHUPHOGHQ� ZLU�� GDVV� GDV� HUVWH
6ZLVVORRS�7XQQHOLQJ�9HUHLQVMDKU�HUIROJUHLFK
]X� (QGH� JHJDQJHQ� LVW� XQG� ZLU� EHUHLWV
ZLHGHU� LQ� GHQ� 9RUEHUHLWXQJHQ� I¾U� GLH
Q¦FKVWHQ�:HWWEHZHUEH�VWHFNHQ��

���'U��%HUQKDUG�6FKUDQ]������������������'DULXV�6WXO]�����������������������������������������������
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:H� ZDQW� WR� RSHQ� RXU� DQQXDO� UHSRUW� E\
VD\LQJ� WKDQN� \RX� WR� DOO� WHDP� PHPEHUV�
SDUWQHUV�� DQG� VXSSRUWHUV�� 2QO\� WKURXJK� WKH
WLUHOHVV� ZRUN� RI� WKH� WHDP� PHPEHUV� ZLWK
H[SHULHQFHG� H[SHUWV� RQ� WKH� WHFKQLFDO� VLGH
DQG�WKH�JHQHURXV�VXSSRUW�RI�WKH�SDUWQHUV��LW
ZDV� SRVVLEOH� WR� FDUU\� RXW� WKLV� SURMHFW
VXFFHVVIXOO\��

:H� DUH� KDSS\� WR� DQQRXQFH� WKDW� WKH� ILUVW
\HDU�RI�RXU�DVVRFLDWLRQ�6ZLVVORRS�7XQQHOLQJ
KDV� VXFFHVVIXOO\� HQGHG�� DQG� ZH� DUH
SUHSDULQJ� IRU� WKH� XSFRPLQJ� HYHQWV� DQG
FRPSHWLWLRQV�
�

6WHIDQ�.DVSDU�����������������������0LJXHO��QJHO�
�����������������������������������������������4XHUR�&RUUDOHV�
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(ORQ�0XVN�XQG�6WHYH�'DYLV�N¾QGLJHQ�GLH�HUVWH
$XIODJH� HLQHV� LQWHUQDWLRQDOHQ� � 7XQQHOEDX�
ZHWWEHZHUEV�DQ��$E�VRIRUW�N¸QQHQ�VLFK�7HDPV
I¾U�GLH��1RW�$�%RULQJ�&RPSHWLWLRQ�DQPHOGHQ�

(ORQ�0XVN� DQG�6WHYH�'DYLV� DQQRXQFH� WKH� ILUVW
LWHUDWLRQ� RI� DQ� LQWHUQDWLRQDO� WXQQHOLQJ
FRPSHWLWLRQ�� )URP� WKHQ� RQ�� WHDPV� VWDUWHG
UHJLVWHULQJ�IRU�WKH�1RW�$�%RULQJ�&RPSHWLWLRQ�

6(37(0%(5�����

'DV� 6ZLVVORRS� 7XQQHOLQJ� 7HDP�ZLUG� JHJU¾QGHW
XQG� GLH� HUVWHQ� 7HDPPLWJOLHGHU� GHU� (7+�� 8=+
XQG� +6*� EHJLQQHQ� PLW� GHP� $XIEDX� GHV
3URMHNWV�

7KH� 6ZLVVORRS� 7XQQHOLQJ� WHDP� LV� IRXQGHG� DQG
WKH�ILUVW�WHDP�PHPEHUV�IURP�(7+��8=+�DQG�+6*��
VWDUW�EXLOGLQJ�XS�WKH�SURMHFW��

)(%58$5���-8/,�����
)(%58$5<���-8/<�����

'LH� .RQVWUXNWLRQ�� )HUWLJXQJ� XQG� GDV� 7HVWHQ
ILQGHW� LQ� XQVHUHP� %¾UR� XQG�:HUNVWDWW� DQ� GHU
(PSD�LQ�'¾EHQGRUI�VWDWW��'DV�7HDP�TXDOLIL]LHUW
VLFK�DXV�����0LWEHZHUEHUQ�I¾U�GDV�)LQDOH��

7KH� HQJLQHHULQJ� GHVLJQ�� PDQXIDFWXULQJ� DQG
WHVWLQJ�WDNHV�SODFH� LQ�WKH�RIILFH�DQG�ZRUNVKRS
DW� (PSD� LQ� '¾EHQGRUI�� 6ZLVVORRS� 7XQQHOLQJ
JHWV�LQYLWHG�WR�WKH�ILQDOV�RXW�RI�����WHDPV��

7KH� ODVW� 6SDFH;� +\SHUORRS� FRPSHWLWLRQ� WRRN
SODFH� LQ�+DZWKRUQH��&DOLIRUQLD� LQ� -XO\������� 7KH
IRXU�IRXQGHUV�ZHUH�SDUW�RI�WKH�6ZLVVORRS�WHDP�

6(37(0%(5�����

'HU� OHW]WH� 6SDFH;�+\SHUORRS�:HWWEHZHUE� IDQG
LP�-XOL������LQ�+DZWKRUQH��.DOLIRUQLHQ��VWDWW��'LH
YLHU�*U¾QGHU�ZDUHQ�7HLO�GHV�6ZLVVORRS�7HDPV�



0,66,21

6ZLVVORRS�7XQQHOLQJ�EULQJW�PRWLYLHUWH�0HQVFKHQ
]XVDPPHQ��XP�DQ�� LQQRYDWLYHQ�/¸VXQJHQ� LQ�GHU
7XQQHOEDXLQGXVWULH�]X� IRUVFKHQ��'LH� I¾QI�6¦XOHQ
EHVFKUHLEHQ�GLH�$UW�XQG�:HLVH��ZLH�XQVHU�9HUHLQ
DJLHUW��

6ZLVVORRS� 7XQQHOLQJ
V�PLVVLRQ� LV� WR� EULQJ
PRWLYDWHG� LQGLYLGXDOV� WRJHWKHU� DQG
FRQGXFW� UHVHDUFK� IRU� LQQRYDWLYH� VROXWLRQV
ZLWKLQ� WKH� WXQQHOLQJ� LQGXVWU\�� 7KH� ILYH
SLOODUV� GHVFULEH� WKH� ZD\� KRZ� RXU
DVVRFLDWLRQ�RSHUDWHV�

3UD[LVRULHQWLHUWH�$XVELOGXQJVSODWWIRUP�
I¾U�6WXGLHUHQGH

3UDFWLFDO�WUDLQLQJ�SODWIRUP�IRU�VWXGHQWV

)¸UGHUXQJ�GHV�LQWHUGLV]LSOLQ¦UHQ
*HGDQNHQ��XQG�:LVVHQVDXVWDXVFKV

3URPRWLQJ�WKH�LQWHUGLVFLSOLQDU\
H[FKDQJH�RI�LGHDV�DQG�NQRZOHGJH

8QWHUVW¾W]XQJ�GHU�)RUVFKXQJ�DP
+\SHUORRSNRQ]HSW

6XSSRUWLQJ�UHVHDUFK�IRU�WKH�
+\SHUORRS�FRQFHSW

6HOEVWVW¦QGLJHU�QLFKW
JHZLQQRULHQWLHUWHU�9HUHLQ

�
,QGHSHQGHQW�

QRQ�SURILW�DVVRFLDWLRQ

9HUPLWWHOQ�YRQ�:LVVHQ�¾EHU�GLH
7XQQHOEDXLQGXVWULH�XQG�GDV

+\SHUORRSNRQ]HSW�LQ�GHU��IIHQWOLFKNHLW
�

&RPPXQLFDWLQJ�NQRZOHGJH�DERXW
WXQQHOLQJ�DQG�WKH�+\SHUORRS�FRQFHSW�LQ

SXEOLF

��



�������

,Q� N¾U]HVWHU� =HLW� ZXFKV� GDV� 7HDP� DXI� ¾EHU� ��� 6WXGLHUHQGH� DXV� YHUVFKLHGHQVWHQ
6WXGLHQULFKWXQJHQ� DQ�� 'DUXQWHU� ZDUHQ� LQVEHVRQGHUH� 6WXGLHUHQGH� GHU
0DVFKLQHQLQJHQLHXUZHVHQ�� (OHNWURWHFKQLN� XQG� %DXLQJHQLHXUZHVHQ� VRZLH�
� ZLUWVFKDIWVEH]RJHQHU� )HOGHU�� %HL� GHU� HKUHQDPWOLFKHQ� $UEHLW� ]XP� %DX� GHU
7XQQHOERKUPDVFKLQH� QXW]WHQ� GLH� 6WXGLHUHQGHQ� GLH�0¸JOLFKNHLW� GDV� (UOHUQWH� DXV� GHP
6WXGLXP� SUDNWLVFK� DQ]XZHQGHQ�� QHXH� 3HUVSHNWLYHQ� NHQQHQ]XOHUQHQ� XQG
)UHXQGVFKDIWHQ� ]X� NQ¾SIHQ�� 1XU� GXUFK� GLH� LQWHUGLV]LSOLQ¦UH� =XVDPPHQDUEHLW� GHU
7HDPPLWJOLHGHU� GHU� (7+� =¾ULFK� VRZLH� DQGHUHU� 6FKZHL]HU� 8QLYHUVLW¦WHQ� NRQQWH
6ZLVVORRS� 7XQQHOLQJ� GLH� 6FKZHL]� LP� )LQDOH� GHU� 1RW�$�%RULQJ�&RPSHWLWLRQ� HUIROJUHLFK
UHSU¦VHQWLHUHQ��

��

7($0



,Q� D� VKRUW� WLPH�� WKH� WHDP� ZDV� VFDOHG� XS� WR� RYHU� ��� VWXGHQWV� ZLWK� H[SHUWLVH� LQ
PHFKDQLFDO�� HOHFWULFDO�� DQG� FLYLO� HQJLQHHULQJ� DV� ZHOO� DV� YDULRXV� EXVLQHVV�UHODWHG� ILHOGV�
7KH� YROXQWHHULQJ� VWXGHQWV� XVHG� WKH� RSSRUWXQLW\� WR� LPSOHPHQW� WKHLU� DOUHDG\� DFTXLUHG
WKHRUHWLFDO� NQRZOHGJH�� H[SORUH� GLIIHUHQW� SHUVSHFWLYHV� DQG� IRUP� QHZ� IULHQGVKLSV�
6ZLVVORRS� 7XQQHOLQJ� FRXOG� RQO\� VXFFHVVIXOO\� UHSUHVHQW� 6ZLW]HUODQG� LQ� WKH� ILQDO� RI� WKH
1RW�$�%RULQJ�&RPSHWLWLRQ� EHFDXVH� RI� WKH� LQWHUGLVFLSOLQDU\� FROODERUDWLRQ� RI� WKH� WHDP
PHPEHUV�IURP�(7+�=XULFK�DQG�YDULRXV�RWKHU�6ZLVV�XQLYHUVLWLHV�

��



6WHIDQ�.DVSDU�� 'U�� %HUQKDUG� 6FKUDQ]��'DULXV� 6WXO]��0LJXHO� $QJHO�4XHUR�&RUUDOHV�� (XJHQLR� 9DOOL�
/XFD�(QWUHPRQW��0LJXHO�1XQHV��/XNDV�+HOOHU��'DYLGH�)HUUDUL��$OELQ�3XQLOODWKLO��)HOL[�YRQ�6DPVRQ�
(ULF� :¦OWL�� (OHQD� .UDVQRYD�� -DJR� ,U£Q\L�� 6HEDVWLDQ� +DUGHU�� $ULDQH� +RHN�� .DUO� :HUQHU�� <DQQLFN
.XPPHU��1LJDOVDQ�5DYLFKDQGUDQ��-RVK�6KDR��7DUHN�$ODNPHK��7LDQKRQJ�*DQ��0RULW]�.XQW]H��6DDG
+LPPL�� 0DWHM� 'XUDMND�� $DVKQD� 0DMPXGDU�� 1DGMD� 2VZDOG�� /D\OD� -XVW�� /XFD� (UGPDQQ�� )DELDQ
:LHGHPHLHU��)DELDQ�%UXQQHU��-R­O�$PVWXW]��0DUF�%¦U��5DIDHO�'XEDFK

��

0(0%(56��������
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7KH� PDLQ� IRFXV� DQG� REMHFWLYH
ZHUH� WR� GHYHORS� DQ� LQQRYDWLYH
WXQQHO� ERULQJ� PDFKLQH� IURP
VFUDWFK�� 7KLV� OHG� LQHYLWDEO\� WR
LGHDV� FKDOOHQJLQJ� WKH� WHFKQLFDO
VWDWXV� TXR� RI� WRGD\
V� WXQQHOLQJ
LQGXVWU\� IRU� 6ZLVVORRS� 7XQQHO�
OLQJ
V�ILUVW�VPDOO�VFDOH�SURWRW\SH�

7R� DFKLHYH� FRQWLQXRXV� PRYH�
PHQW� WKH� PHFKDQLFDO� DQG� FLYLO
WHDP�GHYHORSHG�QHZ�SURSXOVLRQ
DQG� OLQHU�PHFKDQLVPV� WKDW� FDQ
ZRUN� LQ� SDUDOOHO� DQG� QRW� LQ
VHTXHQFH�

7KLV� LV� D� PDMRU� VWHS� LQ
LQFUHDVLQJ� WKH� VSHHG� RI� RYHUDOO
WXQQHOOLQJ� VLQFH� GRZQWLPHV
FDQ� EH� UHGXFHG�� &RPELQHG
ZLWK� RXU� DJLOH� VWHHULQJ�PHFKD�
QLVP� WKH� IOH[LEOH� OLQHU
SURGXFWLRQ� FDQ�SOD\� RXW� LWV� IXOO
SRWHQWLDO�

7KH� PHPEHUV� RI� WKH� HOHFWULFDO
WHDP� FUHDWHG� WKH� FXVWRP� 3&%
ERDUGV�ZKLFK�DUH�GHVLJQHG�DQG
DVVHPEOHG� WR� LQWHUIDFH� WKH
VHQVRUV� DQG� DFWXDWRUV� RQ� WKH
PDFKLQH�DV�

ZHOO� DV� IRU� FRPPXQLFDWLRQ
ZLWK� WKH� 7%0�� 7KLV� FRPPX�
QLFDWLRQ� KDV� EHHQ� EXLOW� YLD
3RZHU� RYHU� (WKHUQHW� �3R(��
EHWZHHQ�5DVSEHUU\�3L�3LFRV�RQ
HDFK� 3&%� ERDUG� DQG� D
5DVSEHUU\� 3L� �� RQ� RXU� 0DLQ
&RQWURO� 8QLW�� ZKLFK� FRRUGL�
QDWHG� DOO� FRQWURO� DQG� FRPPX�
QLFDWLRQV��

'DV�+DXSWDXJHQPHUN�GHV�7HDPV
ODJ� GDUDXI� YRQ� *UXQG� DXI� HLQH
LQQRYDWLYH� 7XQQHOERKUPDVFKLQH
]X� HQWZLFNHOQ�� 'LHV� I¾KUWH� � ]X
,GHHQ�� GLH� GHQ� WHFKQLVFKHQ
6WDWXV� TXR� GHU� KHXWLJHQ
7XQQHOEDXLQGXVWULH� LQ� )UDJH
VWHOOWHQ�

'DEHL� JLQJ� HV� YRU� DOOHP� GDUXP�
HLQH� NRQWLQXLHUOLFKH� )RUW�
EHZHJXQJ� ]X� HUUHLFKHQ�� 'DV
0HFKDQLFDO� XQG� &LYLO� 7HDP
HQWZLFNHOWH� HLQHQ� QHXHQ
$QWULHEV�� XQG� /LQHU�
PHFKDQLVPXV�� GHU� SDUDOOHO
DUEHLWHW�

'LHV� LVW� HLQ� ZLFKWLJHU� 6FKULWW�
XP� GLH� *HVFKZLQGLJNHLW� GHV
JHVDPWHQ� 7XQQHOEDXV� ]X� HUK¸�
KHQ��GD� VR�GLH� 6WLOOVWDQGV]HLWHQ
UHGX]LHUW� ZHUGHQ�� ,Q� .RPELQD�
WLRQ� PLW� GHP� ZHQGLJHQ� /HQN�
PHFKDQLVPXV� NDQQ� GLH� IOH[LEOH
/LQHUSURGXNWLRQ� LKU� YROOHV� 3R�
WHQ]LDO�DXVVFK¸SIHQ�

'LH� 0LWJOLHGHU� GHV� (OHFWULFDO�
7HDPV� HUVWHOOWHQ� VHOEVW�
HQWZRUIHQH� /HLWHUSODWWHQ�� GLH
DOV� 6FKQLWWVWHOOH� ]ZLVFKHQ� GHQ
6HQVRUHQ� XQG� $NWRUHQ� GHU
0DVFKLQH� XQG� VFKOLHVVOLFK� I¾U
GLH�.RPPXQLNDWLRQ�PLW�GHU

7%0� NRQ]LSLHUW� XQG� PRQWLHUW
ZXUGHQ�

'LHVH� .RPPXQLNDWLRQ� ZXUGH
¾EHU�3RZHU�RYHU�(WKHUQHW��3R(�
]ZLVFKHQ� 5DVSEHUU\� 3L� 3LFRV
DXI� MHGHU� /HLWHUSODWWH� XQG
HLQHP� 5DVSEHUU\� 3L� �� DXI� GHU
+DXSWVWHXHUHLQKHLW�KHUJHVWHOOW�
GLH�GLH�JHVDPWH�6WHXHUXQJ�XQG
.RPPXQLNDWLRQ�NRRUGLQLHUWH�

��



352'8.7,21��=86$00(1%$8�81'�7(67,1*�
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(/(&75,&$/�

'DV� 7HVWHQ� GHU� (OHNWURQLN� ZXUGH� ]XHUVW
LQGLYLGXHOO� I¾U� MHGH� HLQ]HOQH� 3ODWLQH� GXUFK�
JHI¾KUW�� 6R� NRQQWH� VLFKHUJHVWHOOW� ZHUGHQ�
GDVV� DOOH� /HLVWXQJVVWXIHQ� HUI¾OOW� XQG� GLH
.RPPXQLNDWLRQ� PLW� DOOHQ� 6HQVRUHQ� XQG
$NWRUHQ� NRUUHNW� ZDUHQ�� 'DQDFK� ZXUGHQ�
�7HVWV�LP�JURVVHQ�0DVVVWDE�YRUJHQRPPHQ��

7HVWLQJ� RI� WKH� HOHFWULFDO� FRPSRQHQWV� ZDV
GRQH� LQGLYLGXDOO\� IRU� HDFK� ERDUG� WR� HQVXUH
DOO� SRZHU� UDWLQJV� DUH� VDWLVILHG� DQG
FRPPXQLFDWLRQ� LV� FRUUHFWO\� HVWDEOLVKHG
EHWZHHQ�DOO�VHQVRUV�DQG�DFWXDWRUV�

0(&+$1,&$/�

'DV� PHFKDQLVFKH� *HVDPWV\VWHP� ZXUGH� I¾U� MHGHV
6XEV\VWHP� PLW� YHUVFKLHGHQHQ� 9HUIDKUHQ� JHWHVWHW�
'DV� +\GUDXOLNV\VWHP� ZXUGH� HLQHU� 'LFKWKHLWV�� XQG
.UDIW¾EHUWUDJXQJVSU¾IXQJ�XQWHU]RJHQ��'DV�(URVLRQ�
V\VWHP� PLW� GHP� &RQH� &UXVKHU� ZXUGH� PLW� KDUWHQ
6WHLQHQ� XQG� 6DQG� JHWHVWHW�� 'HU� $EWUDQVSRUW� GHV
0DWHULDOV� PLW� GHU� 9HQWXUL�3XPSH� YHUOLHI
HLQZDQGIUHL�� 'HU� *ODVIDVHUODPHOOHQPHFKDQLVPXV
XQG� GDV� XQWHU� 'UXFN� VWHKHQGH� 3RO\PHUV\VWHP
ZXUGHQ�HLQHU��)XQNWLRQVSU¾IXQJ�XQWHU]RJHQ�

7KH� VXEV\VWHPV� RI� WKH� PHFKDQLFDO� V\VWHP� ZHUH
WHVWHG�ZLWK� WKH� IROORZLQJ� YDULRXV�DSSURDFKHV�� /HDN
FKHFNV� DQG� IRUFH� WUDQVPLVVLRQ� IRU� WKH� K\GUDXOLF
V\VWHP�� 6RLO� HURVLRQ� FKHFN� YLD� REVHUYDWLRQ� RI� WKH
DELOLWLHV� RI� WKH� &RQH� &UXVKHU�� DQG� WHVWLQJ� WKH� MHW
SXPS� IRU� VOXUU\� WUDQVSRUW� ZLWK� ZDWHU�� 7KH� ODPHOOD
PHFKDQLVP� RI� WKH� OLQHDU� V\VWHP�� DV� ZHOO� DV� WKH
SRO\PHU� SUHVVXUL]HG� V\VWHP�ZDV� FKHFNHG� IRU� WKHLU
IXQFWLRQDOLW\�

��



5(9($/�(9(17

��

,P� -XQL�ZDU� HV� VRZHLW� XQG�ZLU� SU¦VHQWLHUHQ
XQVHUH� 0DVFKLQH� ]XP� HUVWHQ� 0DO� GHU
�IIHQWOLFKNHLW�� :HJHQ� GHQ� &29,'�
%HVFKU¦QNXQJHQ� NRQQWHQ� QXU� XQVHUH
+DXSWVSRQVRUHQ� YRU� 2UW� DQ� GHU� (PSD� LQ
'¾EHQGRUI� WHLOQHKPHQ�� 'LH� ZHLWHUHQ
6SRQVRUHQ� XQG� 3DUWQHU� VRZLH� GLH
$QJHK¸ULJHQ� GHU� 7HDPPLWJOLHGHU� NRQQWHQ
RQOLQH�DP�(YHQW�WHLOQHKPHQ��

,Q�-XQH��ZH�KRVWHG�RXU�UHYHDO�HYHQW�DW�(PSD
LQ� '¾EHQGRUI� LQ� RUGHU� WR� SUHVHQW� RXU
PDFKLQH� SXEOLFDOO\�� 'XH� WR� &29,'
UHVWULFWLRQV�� ZH� LQYLWHG� RXU� PDLQ� VSRQVRUV
RQ�VLWH� DQG� OHW� IULHQGV� DQG� IDPLO\� MRLQ� WKH
HYHQW�RQOLQH�



��(526,21

'HU� %RKUNRSI� HUP¸JOLFKW� GLH� (QWIHUQXQJ� YRQ
(UGUHLFK� XQG� GLH� =HUNOHLQHUXQJ� YRQ� 6WHLQHQ� DXV
GHU�7XQQHOZDQG�PLW�+LOIH�HLQHV�6FKQHLGUDGV�XQG
HLQHV�VSH]LHOO�HQWZLFNHOWHQ�.RQXVEUHFKHUV�

7KH� FXWWLQJ� KHDG� DOORZV� WKH� UHPRYDO� RI� VRLO� DQG
FKLSSLQJ�RI� VWRQHV� IURP�WKH� WXQQHOłV� IDFH� WKDQNV
WR� D� FXWWLQJ� ZKHHO� DQG� WKH� FXVWRP�GHVLJQHG
FRQH�FUXVKHU�

��/,1(5

'LH� 7XQQHOZ¦QGH� ZHUGHQ� YRU� 2UW� LQ� YHUVFKLH�
GHQHQ� 6FKLFKWHQ� KHUJHVWHOOW�� *ODVIDVHUODPHOOHQ
VRUJHQ�I¾U�GLH�)HVWLJNHLW�GHU�¦XVVHUHQ�(EHQH��(LQH
=ZHLNRPSRQHQWHQ�3RO\PHUPLVFKXQJ� ZLUG
H[WUXGLHUW� � XQG� K¦UWHW� DXV�� XP� GLH� HUIRUGHUOLFKH
PHFKDQLVFKH�)HVWLJNHLW�]X�JHZ¦KUOHLVWHQ�

7KH� WXQQHO� OLQHU� LV� SURGXFHG� LQ�VLWX� LQ� D� PXOWL�
OD\HU� VWUXFWXUH��*ODVV� ILEHU� ODPHOODV�JLYH� VWUHQJWK
RQ� WKH� RXWHU� OD\HU�� ZKLOH� D� WZR�FRPSRQHQW
SRO\PHU� PL[WXUH� LV� H[WUXGHG� DQG� FXUHG� WR
SURYLGH�WKH�QHFHVVDU\�PHFKDQLFDO�LQWHJULW\��

��67((5,1*

8P�GLH�2ULHQWLHUXQJ�GHU�0DVFKLQH�Z¦KUHQG�GHV
*UDEHQV� DQ]XSDVVHQ�� ZLUG� HLQ� VSH]LHOO
DQJHIHUWLJWHU� K\GUDXOLVFKHU� +H[DSRG� PLW� VHFKV
)UHLKHLWVJUDGHQ�YHUZHQGHW�

,Q� RUGHU� WR� DGMXVW� WKH� PDFKLQH
V� RULHQWDWLRQ
GXULQJ� WKH� GLJJLQJ� SKDVH�� D� FXVWRP�PDGH
K\GUDXOLF� KH[DSRG� LV� XVHG�� DOORZLQJ� WKH� FXWWLQJ
KHDG�WR�PRYH�ZLWK�VL[�GHJUHHV�RI�IUHHGRP

*5281'+2*
$/3+$�
,Q� GHU� 6DLVRQ� �������� HQWZDUI�� NRQVWUXLHUWH� XQG
WHVWHWH� 6ZLVVORRS� 7XQQHOLQJ� GLH� 7XQQHO�
ERKUPDVFKLQH�ń*URXQGKRJ�$OSKDŅ��EHQDQQW�QDFK
GHP� KHLPLVFKHQ�� WXQQHOEDXHQGHQ� 0XUPHOL�
'DEHL� YHUIROJWH� GHU� 9HUHLQ� EHZXVVW� HLQHQ� VHKU
LQQRYDWLYHQ� XQG� DQVSUXFKVYROOHQ� $QVDW]�
6ZLVVORRS� 7XQQHOLQJ� LVW� ¾EHU]HXJW�� GDVV� GLHVHU
QHXDUWLJH�$QVDW]�GLH�%DVLV�I¾U�N¾QIWLJH�/¸VXQJHQ
LP�7XQQHOEDX�VHLQ�ZLUG�

,Q� WKH� VHDVRQ� ��������� 6ZLVVORRS� 7XQQHOLQJ
GHVLJQHG��FRQVWUXFWHG�DQG�WHVWHG�WKHLU�WXQQHOLQJ
PDFKLQH�ń*URXQGKRJ�$OSKDŅ��QDPHG�DIWHU�RQH�RI
QDWXUHłV� PRVW� FUHDWLYH� WXQQHO� EXLOGLQJ� DQLPDOV�
7KH� RUJDQL]DWLRQ� LQWHQWLRQDOO\� IROORZHG� D� YHU\
LQQRYDWLYH� DQG� GHPDQGLQJ� DSSURDFK�� 6ZLVVORRS
7XQQHOLQJ� LV� FRQILGHQW� WKDW� WKLV� QHZ� DSSURDFK
ZLOO� EH� WKH� EDVH� IRU� QHZ� WXQQHOLQJ� VROXWLRQV� LQ
WKH�IXWXUH��

��

��35238/6,21

'DV�$QWULHEVV\VWHP�EHVWHKW�DXV����NRRUGLQLHUWHQ�
K\GUDXOLVFKHQ�=\OLQGHUQ��$FKW�YRQ�LKQHQ�ZHUGHQ
YHUZHQGHW�� XP� $EVW¾W]SODWWHQ� JHJHQ� GLH
7XQQHOZ¦QGH� ]X�GU¾FNHQ��Z¦KUHQG�GLH� DQGHUHQ
DFKW�GLH�0DVFKLQH�PLW�.U¦IWHQ�YRQ�ELV�]X�����N1
YRUZ¦UWV�VFKLHEHQ�

7KH� SURSXOVLRQ� V\VWHP� FRQVLVWV� RI� ��
FRRUGLQDWHG�� K\GUDXOLF� F\OLQGHUV�� (LJKW� RI� WKHP
DUH� XVHG� WR� SUHVV� EUDFLQJ� SODWHV� DJDLQVW� WKH
WXQQHO
V�ZDOOV�ZKHUHDV� WKH� RWKHU� HLJKW� SXVK� WKH
PDFKLQH�IRUZDUG�ZLWK�IRUFHV�RI�XS�WR����N1�



7URW]� VWUHQJHU� (LQUHLVHEHGLQJXQJHQ� LQ� GLH� 86$�
VFKDIIWH� HV� GDV� 7HDP� PLW� HLQHU� $XVQDKPH�
EHZLOOLJXQJ� � QDFK� /DV� 9HJDV� ]X� NRPPHQ�� $XFK
XQVHU�&RQWDLQHU�VWDQG���DOV�HLQ]LJHU���DP�HUVWHQ�7DJ
GHV�:HWWEHZHUEV�EHUHLW��0LW�HLQHP�6DIHW\�%ULHILQJ
XQG� HLQHU� )¾KUXQJ� GHU� 7KH� %RULQJ� &RPSDQ\� XQG
GHV� 9HJDV� /RRS� NRQQWH� VLFK� GDV� 7HDP� DQ� GLH
:¾VWHQKLW]H� DNNOLPDWLVLHUHQ�� (UVW� DP� 'LHQVWDJ
EHJDQQ�GLH�ZLUNOLFKH�$UEHLW��'HU�&RQWDLQHU�XQG�GLH
0DVFKLQHQWHLOH� PXVVWHQ� DXVJHSDFNW� ZHUGHQ�� GLH
=HOWH� XQVHUHU� 2SHUDWLRQVEDVLV� DXIJHVWHOOW� ZHUGHQ�
1XQ� PXVVWH� GDV� 7HDP� DOOH� )UHLJDEHQ� ]XP
9HUZHQGHQ� GHU� 6\VWHPH� GHU� 0DVFKLQH� HUODQJHQ�
1XU� ZHU� DOOH� 6XEV\VWHP�&KHFNV� ]XJHODVVHQ
EHNRPPW�� Z¾UGH� GLH� EHQ¸WLJWH� 6WDUWHUODXEQLV
HUKDOWHQ��8QWHUGHVVHQ�EDXWH�GDV�7HDP�ń*URXQGKRJ
$OSKDŅ� ]XVDPPHQ�� 6FKZHUH� %HGLQJXQJHQ� ZLH
7HPSHUDWXUHQ�¾EHU���r&��6DQGVW¾UPH�XQG�*HZLWWHU
PDFKWHQ� 6ZLVVORRS� 7XQQHOLQJ� ]X� VFKDIIHQ�� 'DV
7HDP�OLHVV�VLFK�GDYRQ�QLFKW�XQWHUNULHJHQ��

'HVSLWH� VWULFW� HQWU\� UHTXLUHPHQWV� WR� WKH� 86$�
WKH� WHDP�PDQDJHG� WR� JHW� WR� /DV� 9HJDV� ZLWK� D
QDWLRQDO� LQWHUHVW� H[FHSWLRQ�� 2XU� FRQWDLQHU� ZDV
UHDG\�RQ�WKH�ILUVW�GD\�RI�WKH�FRPSHWLWLRQ��:LWK�D
VDIHW\� EULHILQJ� DQG� D� WRXU� RI� 7KH� %RULQJ
&RPSDQ\� DQG� WKH� 9HJDV� /RRS�� WKH� WHDP� ZDV
DEOH� WR�DFFOLPDWL]H� WR� WKH�GHVHUW�KHDW�� ,W�ZDVQ
W
XQWLO� 7XHVGD\� WKDW� WKH� UHDO� ZRUN� EHJDQ�� WKH
FRQWDLQHU� DQG� PDFKLQH� SDUWV� ZHUH� XQSDFNHG�
DQG�WKH�WHQWV�RI�RXU�EDVH�RI�RSHUDWLRQV�ZHUH�VHW
XS��1RZ�WKH� WHDP�KDG� WR�JHW�DOO� WKH�FOHDUDQFHV
WR� XVH� WKH� PDFKLQH
V� V\VWHPV�� 2QO\� ZKHQ� DOO
VXEV\VWHP�FKHFNV�ZHUH�DSSURYHG��SHUPLVVLRQ�WR
VWDUW� ZDV� JLYHQ�� 0HDQZKLOH�� WKH� WHDP� ZDV
DVVHPEOLQJ� �*URXQGKRJ� $OSKD��� 6HYHUH
FRQGLWLRQV� VXFK� DV� WHPSHUDWXUHV� DERYH� ��r&�
VDQGVWRUPV��DQG� WKXQGHUVWRUPV�JDYH�6ZLVVORRS
7XQQHOLQJ� D� KDUG� WLPH�� EXW� WKH� WHDP�PDQDJHG
WR�RYHUFRPH�DOO�RI�WKH�REVWDFOHV���

��



7URW]� HLQHP� 8QZHWWHU�� GDV� ]ZHL� 7DJH� YRU� GHP
:HWWEHZHUE� GLH� 2SHUDWLRQVEDVLV� YHUZ¾VWHWH
XQG� GLH� $UEHLWHQ� I¾U� GLHVHQ� 7DJ� HLQJHVWHOOW
ZHUGHQ�PXVVWHQ��DUEHLWHWH�6ZLVVORRS�7XQQHOLQJ
DP� OHW]WHQ� 7DJ� ZHLWHU�� XP� GLH� 6WDUWHUODXEQLV
YRQ� GHU� 7KH� %RULQJ� &RPSDQ\� ]X� HUKDOWHQ�� %LV
VS¦W�LQ�GLH�1DFKW�]HLJWH�GDV�JDQ]H�7HDP�YROOHQ
(LQVDW]� XQG� NRQQWH� VR� EHLP� )LQDOH� GHU� 1RW�$�
%RULQJ�&RPSHWLWLRQ� DOV� HLQHV� YRQ� QXU� ]ZHL
7HDPV�DQWUHWHQ��

(YHQ�ZKHQ�D�VWRUP�GHVWUR\HG�WKH�RSHUDWLRQ�EDVH�WZR�GD\V�EHIRUH�WKH�ILQDOV�DQG�ZRUN�KDG
WR�EH� VWRSSHG� IRU� WKH�GD\�� 6ZLVVORRS� 7XQQHOLQJ�ZRUNHG�KDUG� RQ� WKH� ODVW� GD\� WR� JHW� WKH
UHTXLUHG� SHUPLVVLRQV� IURP� 7KH� %RULQJ� &RPSDQ\�� 8QWLO� ODWH� DW� QLJKW�� WKH� ZKROH� WHDP
VKRZHG�IXOO�FRPPLWPHQW�DQG�ZDV�WKXV�DEOH�WR�FRPSHWH�DV�RQH�RI�RQO\�WZR�WHDPV�DW�WKH
ILQDOV�RI�WKH�1RW�$�%RULQJ�&RPSHWLWLRQ�

��



0LW� YROOHU� 0RWLYDWLRQ� VWDUWHWH� GDV� 7HDP� LQ� GHQ
ILQDOHQ� 7DJ� GHV� :HWWEHZHUEV�� 'LH� JURVVH
0¾GLJNHLW� KLHOW� GDV� 7HDP� QLFKW� DXI� XQG
6ZLVVORRS� 7XQQHOLQJ� NRQQWH� QXU� ZHQLJH
6WXQGHQ�VS¦WHU�PLW�GHP�LQQRYDWLYHQ�'HVLJQ�GHU
0DVFKLQH� ¾EHU]HXJHQ� XQG� GHQ� ,QQRYDWLRQ� XQG
'HVLJQ� $ZDUG� JHZLQQHQ�� ,P� *HVFKZLQGLJ�
NHLWVZHWWEHZHUE� PXVVWH� VLFK� 6ZLVVORRS
7XQQHOLQJ�DXV�¾EHU�����7HDPV�QXU��780�%RULQJ
JHVFKODJHQ� JHEHQ� XQG� EHOHJWH� GHQ� ]ZHLWHQ
3ODW]��

:LWK� IXOO� PRWLYDWLRQ�� 6ZLVVORRS� 7XQQHOLQJ� VWDUWHG� RQ� WKH� ILQDO� GD\� RI� WKH� FRPSHWLWLRQ�
(YHQ� DIWHU� WKH� QLJKW� VKLIW�� WKH� WHDP� ZDV� DEOH� WR� FRQYLQFH� WKH� MXU\� ZLWK� WKH� LQQRYDWLYH
GHVLJQ� RI� WKH�PDFKLQH� DQG�ZLQ� WKH� ,QQRYDWLRQ� DQG�'HVLJQ� $ZDUG�� (YHQ� WKRXJK� DOO� WKH
ZRUN�DQG�PRWLYDWLRQ�ZHUH�QRW� HQRXJK� WR�ZLQ� ILUVW�SODFH�DJDLQVW� 780�%RULQJ�� 6ZLVVORRS
7XQQHOLQJ�VWLOO�SODFHG�VHFRQG�RXW�RI�����FRQWHVWDQWV�LQ�WKH�RYHUDOO�FRPSHWLWLRQ�

��



0(',$

0LW� XQVHUHU� 0LVVLRQ� XQG� GHU� 7HLOQDKPH� DQ� GHU
1RW�$�%RULQJ�&RPSHWLWLRQ� NRQQWHQ� ZLU� YLHOH
0HQVFKHQ� HUUHLFKHQ�� GLH� VLFK� I¾U� XQVHUH� $UEHLW
LQWHUHVVLHUHQ�� (V� JHODQJ�XQV�$UWLNHO� XQG�%HULFKWH
EHL� YHUVFKLHGHQHQ� 0HGLHQDQELHWHUQ� LQ� GHU
6FKZHL]� XQG� LQ� (XURSD� ]X� YHU¸IIHQWOLFKHQ�� 'HU
]ZHLWH�3ODW]�XQG�GHU�*HZLQQ�GHV� ,QQRYDWLRQ�XQG
'HVLJQ� $ZDUGV� VWHLJHUWHQ� GLHVH� PHGLDOH
$XIPHUNVDPNHLW� ZHLWHU�� XQG� ZLU� NRQQWHQ� PLW
PHKU� DOV� ��� 3XEOLNDWLRQHQ� ¾EHU� HLQH� 0LOOLRQ
0HQVFKHQ�LQ�GHU�6FKZHL]�HUUHLFKHQ��

7KDQNV�WR�WKH�PDQ\�SHRSOH�WKDW�DUH�LQWHUHVWHG�LQ
ZKDW� ZH� DUH� GRLQJ�� ZH� VWDUWHG� VSUHDGLQJ� WKH
ZRUG� DERXW� WXQQHOLQJ� DQG� RXU� MRXUQH\�� :H
PDQDJHG�WR�SXEOLVK�PDQ\�DUWLFOHV��LQWHUYLHZV�DQG
UHSRUWV� ZLWK� YDULRXV� PHGLD� SURYLGHUV� LQ
6ZLW]HUODQG� DQG� (XURSH�� 3ODFLQJ� VHFRQG� DQG
ZLQQLQJ� WKH� ,QQRYDWLRQ�DQG�'HVLJQ�DZDUG�DW� WKH
1RW�$�%RULQJ�&RPSHWLWLRQ� ERRVWHG� RXU� PHGLD
DWWHQWLRQ� HYHQ� IXUWKHU�� DOORZLQJ� XV� WR� SXEOLVK
PRUH�WKDQ����SXEOLFDWLRQV�DQG�UHDFKLQJ�RYHU�RQH
PLOOLRQ�SHRSOH�LQ�6ZLW]HUODQG��

���0LQXWHQ�_�%DXNDGHU�_��:LUVLQG]XNXQIW�_�1$8�_
7HFLQGXVWU\� _� ,QYROYHG� _� 5HWHXQR� �� 56,� _� 65)� �� _
%¾:R� _� 3ULVPD� _� +6*� 6WXGHQW� 3RGFDVW� _
6¾GRVWVFKZHL]� _� ,QIUD� 6XLVVH� %0DJD]LQ� _� (7+
=¾ULFK� _� *UHDWHU� =XULFK� $UHD� _� +6*� _� 7KH� 6WDW
7UDGH� 7LPHV� _� $XWR� )XWXUHV� _� $3� 1HZV� _� �'
1DWLYHV� _� �'� 3ULQWLQJ� ,QGXVWU\� _� 7XQQHO� %XVLQHVV
0DJD]LQH�_�&DULI\�_�6DUJDQVHUO¦QGHU�_�**7�1HZV�_
+DQGHOVNDPPHU� EHLGHU� %DVHO� _� �'� 3ULQWLQJ
0HGLD�1HWZRUN�_�3XQNW���,QIR�_�0\�6FLHQFH�_�9',�
=� ,QJHQLHXU�GH� _� <DKRR� )LQDQFH� _� ,QGXVWULH
0DJD]LQ�_�%DXEODWW��%DWLPDJ�_� ,QIUD�6XLVVH�%ORJ�_
2HNRQHZV�DW� _� &RQVWUXFWLRQ� &D\ROD�FRP� _� %�%
:LUWVFKDIWVOHEHQ�6FKZDEHQ�_�:'5%�FRP�_�6ZLVV
7UDGH�_�7UDNWXHOO� _�&RQVWUXFW�$PHULFD�0DJD]LQH�_
%ORRPEHUJ� 3UHVV� %XVLQHVV� _� �'� 3ULQW�FRP� _
�VWHUUHLFKLVFKH� 9HUNHKUV]HLWXQJ� _� 9RUDUOEHUJHU
1DFKULFKWHQ��91��_�9RO�DW�

��



3$571(56&+$)7(1

,QQRYDWLRQ�RKQH�=XVDPPHQDUEHLW�LVW�DXI�ODQJH�6LFKW�XQP¸JOLFK��8P�XQVHUH�9LVLRQ�]X�YHUZLUNOLFKHQ�XQG
GHQ�6WDWXV�TXR�GHU� 7XQQHOEDXLQGXVWULH� ]X�KLQWHUIUDJHQ�� DUEHLWHWH�GDV� 7HDP�YRQ�6ZLVVORRS� 7XQQHOLQJ
HQJ�PLW�¾EHU����,QGXVWULHSDUWQHUQ�LQ�GHU�6FKZHL]�XQG�(XURSD�]XVDPPHQ��'HU�(UIROJ��GHQ�GDV�7HDP�LQ
GLHVHP�-DKU� HUUHLFKW�KDW��ZXUGH�QXU�GXUFK�GLH� WHFKQLVFKH�XQG� ILQDQ]LHOOH�8QWHUVW¾W]XQJ�DOOHU�3DUWQHU
DXV�YHUVFKLHGHQHQ�%UDQFKHQ�P¸JOLFK�

,QQRYDWLRQ� ZLWKRXW� FROODERUDWLRQ� LV
LPSRVVLEOH�LQ�WKH�ORQJ�UXQ��7R�UHDOL]H
RXU� YLVLRQ� RI� UHYROXWLRQL]LQJ� WKH
VWDWXV�TXR�RI� WKH� WXQQHOLQJ� LQGXVWU\�
WKH� 6ZLVVORRS� 7XQQHOLQJ� WHDP
ZRUNHG� FORVHO\� ZLWK� RYHU� ��
LQGXVWULDO� SDUWQHUV� LQ� 6ZLW]HUODQG
DQG� (XURSH�� 7KH� VXFFHVV� UHDFKHG� E\
WKH� WHDP� WKLV� \HDU�ZDV�RQO\�SRVVLEOH
E\� WKH� WHFKQLFDO� DQG� ILQDQFLDO
VXSSRUW� SURYLGHG� E\� DOO� RI� WKH
SDUWQHUV�IURP�YDULRXV�LQGXVWULHV�

��

3$571(56+,36



287/22.�

��

287/22.������

1DFK�GHP�HUVWHQ� -DKU�PLW�GHP� � HUIROJUHLFKHQ
3URWRW\SHQ�� NRQ]HQWULHUW� VLFK� GDV� 7HDP� YRQ
6ZLVVORRS� 7XQQHOLQJ� QXQ� DXI� GHQ� $EVFKOXVV
GHU� 7HVWV� GHU� YHUVFKLHGHQHQ� 7HLOV\VWHPH� XQG
DXI� GLH� 2SWLPLHUXQJ� GHU� YHUVFKLHGHQHQ
3UR]HVVH�� � 0LW� GHP� 6ZLVV� 7XQQHOLQJ� (YHQW
$QIDQJ� -XOL�� GHU� (XURSHDQ� 7XQQHOLQJ�:HHN� LP
6HSWHPEHU�XQG�GHU�1RW�$�%RULQJ�&RPSHWLWLRQ
LP�-DQXDU������LVW�XQVHU�7HUPLQNDOHQGHU�YROOHU
0¸JOLFKNHLWHQ� GDV� 3RWHQWLDO� XQVHUHV� 3URMHNWV
HLQHU�EUHLWHQ��IIHQWOLFKNHLW�YRU]XVWHOOHQ�

$IWHU� WKH� ILUVW� \HDU� DQG� WKH� ILUVW�SURWRW\SH�� WKH
6ZLVVORRS� 7XQQHOLQJ� WHDP� LV� QRZ� IRFXVHG� RQ
FRPSOHWLQJ� WKH� WHVWV� IRU� WKH� YDULRXV
VXEV\VWHPV� DQG� RSWLPL]LQJ� WKH� GLIIHUHQW
SURFHVVHV� WR� RSHUDWH� WKHP� VXFFHVVIXOO\�� $W
WKUHH� PDLQ� HYHQWV� ZH� ZLOO� GHPRQVWUDWH� WKH
VHFRQG� LWHUDWLRQ� RI� RXU� PDFKLQH�� 7KH� 6ZLVV
7XQQHOLQJ� (YHQW� LQ� HDUO\� -XO\�� WKH� (XURSHDQ
7XQQHOLQJ�:HHN� LQ�6HSWHPEHU��DQG� WKH�1RW�$�
%RULQJ�&RPSHWLWLRQ�LQ�-DQXDU\������

9,6,21������

'LH� ODQJIULVWLJH� 9LVLRQ� I¾U� GLHVHV� 3URMHNW� LVW� GLH
(QWZLFNOXQJ� LQQRYDWLYHU� �0LNUR��7XQQHOO¸VXQJHQ
GXUFK� VW¦QGLJH� 2SWLPLHUXQJ� GHU� WHFKQLVFKHQ
6\VWHPH� XQG� GDV� /HUQHQ� DXV� GHQ� (UIDKUXQJHQ�
GLH� Z¦KUHQG� GHU� LQWHUQDWLRQDOHQ� :HWWEHZHUEH
JHPDFKW�ZXUGHQ�� ,Q�GHQ�Q¦FKVWHQ�-DKUHQ�VWUHEW
GDV� 6ZLVVORRS� 7XQQHOLQJ� 7HDP� DQ�� GHQ
'XUFKPHVVHU�GHU�3URWRW\SHQ�]X�YHUJU¸VVHUQ�XQG
GHQ�/LQHUPHFKDQLVPXV�PDUNWI¦KLJ�]X��PDFKHQ�

7KH� ORQJ�WHUP�YLVLRQ� IRU� WKLV�SURMHFW� LV� WR� IXUWKHU
GHYHORS�LQQRYDWLYH��PLFUR��WXQQHOLQJ�VROXWLRQV�E\
FRQVWDQWO\� RSWLPLVLQJ� WKH� HQJLQHHULQJ� V\VWHPV
DQG� OHDUQLQJ� IURP� WKH� H[SHULHQFHV� � IURP� WKH
LQWHUQDWLRQDO� FRPSHWLWLRQV�� ,Q� WKH� XSFRPLQJ
\HDUV�� 6ZLVVORRS� 7XQQHOLQJ� ZLOO� VFDOH� XS� WKH
GLDPHWHU� RI� WKH� PDFKLQH� DQG� SUHSDUH� WKH� OLQHU
PHFKDQLVP�IRU�FRPPHUFLDO�DSSOLFDWLRQV���
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:LU�P¸FKWHQ�XQV�I¾U�GLH�HUIROJUHLFKH
=XVDPPHQDUEHLW� LP� YHUJDQJHQHQ
-DKU� ���������� EHL� DOOHQ� 3DUWQHUQ
XQG� 8QWHUVW¾W]HUQ� KHU]OLFK� EH�
GDQNHQ�� 0LW� ,KUHU� 8QWHUVW¾W]XQJ
OHJHQ� 6LH� GHQ� *UXQGVWHLQ� I¾U� XQVHUH
)RUWVFKULWWH�

:H� ZRXOG� OLNH� WR� WKDQN� DOO� SDUWQHUV
DQG�VXSSRUWHUV�IRU�WKH�VXFFHVVIXO�FR�
RSHUDWLRQ� LQ� WKH� ODVW� 6ZLVVORRS
7XQQHOLQJ� \HDU� �����������:LWK� \RXU
VXSSRUW�� \RX� OD\� WKH� IRXQGDWLRQ� IRU
RXU�SURJUHVV�
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(PSD�È�6ZLVVORRS�7XQQHOLQJ
�EHUODQGVWUDVVH����
�����'¾EHQGRUI
6FKZHL]

ZZZ�VZLVVORRSWXQQHOLQJ�FK
LQIR#VZLVVORRSWXQQHOLQJ�FK

)ROORZ�XV�
�������#VZLVVORRSWXQQHOLQJ��
�������#VZLVVORRSBWXQQHOLQJ
�������6ZLVVORRS�7XQQHOLQJ
�������#VZLVVORRSBW


