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ZDWHU HOHFWURO\VLV �� ,QWHUQ� �� +\GURJHQ (QHUJ\� Û �����
Û �� ¢ �� Û 3� ���Ü����

��� vÈ}ÈÒ �� zº¯¯ºÏÒ« °¹ãÈmºm )HÜ&UÜ1L m }ºÓ�ËÓ�¯Ò¯ºmÈÓ�
Óºä ¯È°�mº¯Ë Ë�}º�º ÓÈ�¯È ¹¯Ò m©°º}º® �Ëä¹Ë¯È��¯Ë ��
sÒ²ºÓ }ÒÓ�Ïº}� �È}}È®°Ò� Û ����� Û ��� ¢ �� Û
v� ���Ü����

��� rº¯�Ëm°}Ò® k� l�� v�²º�ÒÓ k� l� j°°ãË�ºmÈÓÒË ¹È°°Òm�
Óº�º °º°�º«ÓÒ« ÓÒ}Ëã« m }Ò°ã©² Ò �Ëãº�Ó©² °¯Ë�È² äÒ}�
¯º}�ãºÓºäË�¯Ò�Ë°}Òä äË�º�ºä �� y�¯Ó� ¹¯Ò}ãÈ��
²ÒäÒÒ� Û ����� Û ��� ¢ �� Û v� ����Ü�����

��� kãË}°ÈÓ�¯ºm k� �� zº¯¯ºÏÒºÓÓÈ« °�º®}º°�	 Ò °�º®}º°�	
¹¯º�Òm }º¯¯ºÏÒºÓÓº�º ¯È°�¯Ë°}ÒmÈÓÒ« ÎËãËÏº�ÓÒ}ËãËm©²
°¹ãÈmºm m }ºÓ�ËÓ�¯Ò¯ºmÈÓÓ©² ¯È°�mº¯È² �Ëãº�Ë® �� nÒ�
ÏÒ}º�²Òä� äË²ÈÓÒ}È äÈ�Ë¯ÒÈãºm� Û ����� Û ¢ �� Û
v� ��Ü���

��� zºãº�©¯}ÒÓ Ð� l� lË�Èãã Ò }º¯¯ºÏÒ«� Û l�� lË�Èã�
ã�¯�Ò«� ����� Û �� °�

��� zºãº�©¯}ÒÓ Ð� l� �°¹Ë²Ò Ò ÏÈ�È�Ò ¯ÈÏmÒ�Ò« �Ëº¯ÒÒ }º¯�
¯ºÏÒÒ �� ~È�Ò�È äË�Èããºm� Û ����� Û ��� ¢ �� Û
v� ���Ü����

��� (XJD]LHU 3�� &KDWDLQLHU *�� 3HWLW ,� $� &RUURVLRQ JHQHUDOL�
VHH HW FDYHUQHXVH G�DFLHUV LQR[LGDEOHV DXVWHQLWLTXHV GH VXEVWL�
WXWLRQ� ,QIOXHQFH GX VLOLFLXP HW GH O�DOXPLQLXP �� 5HY�
PHW� Û ����� Û ��� ¢ �� Û 6� ���Ü����

��� zÈ²ºm°}Ò® s� j�� nÈ¯���Ó©® {� ��� vÈm�ËÓ}º {� v�

{ãÒ«ÓÒË }¯ËäÓÒ« ÓÈ °mÈ¯ÒmÈËäº°�	� °�¯�}��¯� Ò °mº®°�mÈ
°ºË�ÒÓËÓÒ® È�°�ËÓÒ�Óº® °�ÈãÒ �� km�ºäÈ�� °mÈ¯}È� Û
����� Û ¢ �� Û v� �Ü���

��� zÈ²ºm°}Ò® s� j� vmÈ¯}È m©°º}ºãË�Ò¯ºmÈÓÓ©² °�ÈãË®� Û
zÒËm� �Ë²ÓÒ}È� ����� Û ��� °�

��� zº¯¯ºÏÒºÓÓÈ« °�º®}º°�	 Ò ªãË}�¯º²ÒäÒ�Ë°}ÒË °mº®°�mÈ
°mÈ¯Ó©² °ºË�ÒÓËÓÒ® ²¯ºäºÓÒ}ËãËmº® °�ÈãÒ m °ºã«Óº® }Ò°�
ãº�Ë � k� �� kãË}°ÈÓ�¯ºm� �� �� �ÈÏË­Óºm� s� k� �ÈÓ�Ë¯�
{� k� �º¯­ÈÓ	 �� vmÈ¯º�� ¹¯�mº� Û ����� Û ¢ ��� Û
v� ��Ü���

��� wãË}�¯º²ÒäÒ�Ë°}ÒË Ò°°ãË�ºmÈÓÒ« mãÒ«ÓÒ« ��ãË¯º�È� �Ò�
�ÈÓÈ Ò äÈ¯�ÈÓ�È ÓÈ }º¯¯ºÏÒºÓÓ�
 °�º®}º°�	 ²¯ºäºÓÒ}Ëã	�
äÈ¯�ÈÓ�Ëm©² °�ÈãË® � {� l� zÓ«ÎËmÈ� l� k� {Ë�ËÓËËmÈ�
v� p� tÈäËã	� Ð� l� zºãº�©¯}ÒÓ �� ~È�Ò�È äË�Èã�
ãºm� Û ����� Û �� ¢ �� Û v� ���Ü����

�� ������



��� -XUJHQ z� 'LH $XVZLUNXQJ YRQ )HUULW XQG 6HLJHQLQJ DXI GDV
.RUURVLRQYHUKDOWHQ DXVWHQLWLVFKHQ 6WDEOH �� 6FKZHL]� 0DV�
FKLQHQPDUNW� Û ����� Û ��� ¢ ��� Û 6� ��Ü���

��� {ãÒ«ÓÒË ÓÒº­Ò« ÓÈ }º¯¯ºÏÒºÓÓ�
 °�º®}º°�	 °mÈ¯Ó©² °ºË�
�ÒÓËÓÒ® ÓË¯ÎÈmË
�Ò² °�ÈãË® m ¯È°�mº¯È² 1D2+ � r� {�
zº�}ÒÓ� k� k� vÈÁºÓºm� ~� k� vÒ�ãÒÓ� k� {� lº°ºãºm
�� ~È�Ò�È äË�Èããºm º� }º¯¯ºÏÒÒ m ²Òä� ¹¯ºä�°�Ò� Û
l�� sjj�wtjl� ����� Û v� ��Ü���

��� �ÈÏË­Óºm �� �� cºã	 ÁË¯¯Ò�Óº® ÁÈÏ© m ÒÏäËÓËÓÒÒ °mº®°�m
äË�ÈããÈ °mÈ¯Ó©² °ºË�ÒÓËÓÒ® ²¯ºäºÓÒ}ËãËm©² °�ÈãË® ��
km�ºäÈ�� °mÈ¯}È� Û ����� Û ¢ �� Û v� ��Ü���

��� nÈ®Ï�ãÒÓ n� n�� rÈ®�Èãºm i� k� wãË}�¯º²ÒäÒ�Ë°}ºË ¹º�
mË�ËÓÒË �Ò�ÈÓÈ m �Ëãº�Ó©² ¯È°�mº¯È² �� ~È�Ò�È äË�Èã�
ãºm� Û ����� Û ��� ¢ �� Û v� ���Ü����

��� �ÈÏË­Óºm �� ��� ��ãÒÓÈ s� s� |­�È« }º¯¯ºÏÒ« m �Ëãº��
Óº® °¯Ë�Ë ÓÈ¹ãÈmãËÓÓº�º äË�ÈããÈ �Ò¹È ��t��s�� ° ¯ÈÏ�
ãÒ�Ó©ä ãË�Ò¯ºmÈÓÒËä �� km�ºäÈ�� °mÈ¯}È� Û ����� Û
¢ �� Û v� ��Ü���

��� �ºÏ�ËËmÈ k� k�� kÓ�ºÓºm°}È« w� j�� v�²º�ÒÓ k� j� �È°�
°ÒmÓº°�	 äºãÒ­�ËÓÈ �� ~È�Ò�È äË�Èããºm� Û ����� Û ��
¢ �� Û v� ��Ü���

��� 3OHYD -� ,QIOXHQFH RI PRO\EGHQXP RQ VWUHVV FRUURVLRQ FUDF�
NLQJ RI DXVWHQLWLH VWDLQOHVV VWHHO �� $QWL &RUURV� 0HWK� DQG
0DWHU� Û ����� Û ��� ¢ �� Û 3� �Ü�� ��

��� :LOVRQ -� /�� 3HPHQW )� :�� $VSGHQ 5� *� (IIHFW RI DOOR\
VWUXFWXUH� K\GUR[LGH FRQFHQWUDWLRQ� DQG WHPSHUDWXUH RQ WKH FD�
XVWLF VWUHVV FRUURVLRQ FUDFNLQJ RI DXVWHQLWLF VWDLQOHVV VWHHOV ��
&RUURVLRQ� Û ����� Û ��� ¢ �� Û 3� ���Ü����

��� %DXPHO $� %� (LQIOXVV GHV 'HOWDIHPWV DXI GDV .RUURVLRQYHU�
KDOWHQ YRQ VFKZHLVVXQJHQ DXV DXVWHQLWLVFKHQ ]XVDW] :HUNV�
WRIIHQ �� 6FKZHLVVHQ XQG 6FKQHLGHQ� Û ����� Û ��� ¢ ��
Û 6� ���Ü����

��� |°º­ËÓÓº°�Ò }º¯¯ºÏÒºÓÓº�º ¹ºmË�ËÓÒ« ²¯ºäºÓÒ}Ëã	äº�
ãÒ­�ËÓºm©² °�ÈãË® m ÈÏº�Óº® }Ò°ãº�Ë � k� {� �ãÈ}°ËËm�
{� l� zÓ«ÎËmÈ� �� k� iË¯�È�� j� k� iËä­¯ºm°}Ò® �� ~È�
�Ò�È äË�Èããºm� Û ����� Û ��� ¢ �� Û v� ���Ü����

��� ��ã«Ëm k� �� zº¯¯ºÏÒºÓÓº°�º®}ÒË °¹ãÈm© ���º¹ãÈm}Ò²
äË�Èããºm� Û l�� sÈ�}È� ����� Û ��� °�

��� väÒ¯«�ÒÓ k� �� �¯ºä©�ãËÓÓ©Ë �mË�Ó©Ë äË�Èãã© Ò °¹ãÈ�
m©� Û l�� lË�Èãã�¯�ÒÏ�È�� ����� Û ��� °�

��� 2RND ��� <XNDZD z�� 2JDZD s� &RUURVLRQ SUREOHPV DQG
WKH VHOHFWLRQ RI VWDLQOHVV LQ FRUURVLYH HQYLURQPHQWV LQ WKH
3)3 SURFHVV �� ��WK ,QWHUQ� V\PS� SXOS DQG SDSHU LQGXVW�
U\� &RUURVLRQ SUREO� �$WODQWD� 0D\ �Ü�� ������ Û $WODQWD�
����� Û 3� ��Ü���

��� lÈ°�º l� k�°�ËÓÒ�ÓÈ« ÓË¯ÎÈmË
�È« °�Èã	 5 ��� &X� 5
���/ &X� °�º®}È« } }º¯¯ºÏÒÒ ¹º� ÓÈ¹¯«ÎËÓÒËä�� �º}��
°
}º� Û ����� Û ��� ¢ ��� Û v� �Ü��

��� �ÈÏË­Óºm �� ��� vÈmºÓºm �� s�� kãË}°ÈÓ�¯ºm k� �� {ãÒ�
«ÓÒË ÓÒ�¯Ò�È �Ò�ÈÓÈ� �Ë¯Ò« Ò mÈÓÈ�Ò« ÓÈ }º¯¯ºÏÒºÓÓ�

°�º®}º°�	 ²¯ºäºÓÒ}ËãËmº�º ÓÈ¹ãÈmãËÓÓº�º äË�ÈããÈ ��
km�ºäÈ�� °mÈ¯}È� Û ����� Û ¢ �� Û v� ��Ü���

��� z�ãÒ}ºm j� v� �Ë¯äº�ÒÓÈäÒ}È }È¯­Ò�ºm Ò ÓÒ�¯Ò�ºm� Û
 Ëã«­ÒÓ°}� lË�Èãã�¯�Ò«� ����� Û ��� °�

��� zÓ«ÎËmÈ {� l��  Ò�Èã {�� zºãº�©¯}ÒÓ Ð� l� cºã	 ÒÏ­©�
�º�Ó©² ÁÈÏ m }º¯¯ºÏÒºÓÓº® °�º®}º°�Ò ÓË¯ÎÈmË
�Ò² °�È�
ãË® �� ~È�Ò�È äË�Èããºm� Û ����� Û ��� ¢ �� Û
v� ���Ü����

��� 3\XQ 6X�OO� .LUQ -HRQJ�7DH� /HH 6HRQJ�0LQ� (IIHFWV RI
SKRVSKRUXV VHJUHJDWHG DW JUDLQ ERXQGDULHV RQ VWUHVV FRUURVL�
RQ FUDFN LQLWLDWLRQ DQG SURSDJDWLRQ RI URWRU VWHHO LQ ERLOLQJ
�� � 1D2+ VROXWLRQ �� 0DWHU� 6FL� DQG (QJ� $� Û
����� Û ���� ¢ �� Û 3� ��Ü���

��� (GVWURP -�� &DULHQ &�� .DPSLQJH 6� $QIRUGHUXQJHQ DQ
6WDEOH IXU GLH FKHPLVFKH ,QGXVWULH �� :HUNVRIIH XQG .RU�
URVLRQ� Û ����� Û ¢ ��� Û 6� ���Ü����

��� v�Ë}ãºm |� j� �ºm©�ËÓÒË }º¯¯ºÏÒºÓÓº® °�º®}º°�Ò ÒÏ�Ë�
ãÒ® äË�º�ÈäÒ ÓÈ¹ãÈm}Ò Ò ÓÈ¹©ãËÓÒ« �� �ºm©�ËÓÒË }È�
�Ë°�mÈ Ò ªÁÁË}�ÒmÓº°�Ò °mÈ¯º�Óº�º ¹¯ºÒÏmº�°�mÈ ÓÈ ¹¯Ë��
¹¯Ò«�Ò«² �º¯º�È lº°}m©� Û l�� lis�j� ����� Û
v� ��Ü���

'DWD DUH JLYHQ RQ FRUURVLRQ UHVLVWDQFH RI FKURPLXP�QLFNHO GHSRVLWHG PHWDO LQ DONDOL HQYLURQPHQWV� 6KRUW LQIRUPDWLRQ LV
JLYHQ RQ WKH LQIOXHQFH RI DOOR\LQJ HOHPHQWV RQ WKH HOHFWURFKHPLFDO FRUURVLRQ SURFHVVHV UXQQLQJ LQ WKH PHWDO RI FKURPLXP�QLFNHO
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®¾ÅÎ¾¿ÌÐ¾Ë¾ ÐÃÓËÌÉÌÁÆÝ Æ ÍÌÎÌÖÈÌÀÙÃÍÎÌÀÌÉÌÈÆ ¾ÑÏÐÃËÆÐËÌÁÌ �­­��«���� ÆÒÃÎÎÆÐËÌÁÌ �­­��«����

ÈÉ¾ÏÏÌÀ ÂÉÝ ÀÌÏÏÐ¾ËÌÀÆÐÃÉÚËÌÇ Ë¾ÍÉ¾ÀÈÆ ÐÎ¾ÊÀ¾ÇËÙÓ ÎÃÉÚÏÌÀ ÆÅ ÏÐ¾ÉÃÇ ª��� Æ ª���� ÏÌÂÃÎÄ¾×ÆÓ

ÂÌ ���� � ÑÁÉÃÎÌÂ¾� ¿ÃÅ ÍÎÃÂÀ¾ÎÆÐÃÉÚËÌÁÌ ÍÌÂÌÁÎÃÀ¾ Æ ÂÃÊÌËÐ¾Ä¾ ÆÅ ÈÌÉÃÆ�

«¾ÍÉ¾ÀÈÑ ÀÃÂÑÐ ÁÌÎÆÅÌËÐ¾ÉÚËÙÊÆ À¾ÉÆÈ¾ÊÆ� ¨ÌÉÆÕÃÏÐÀÌ À¾ÉÆÈÌÀ �ÌÐ � ÂÌ ��� Å¾ÀÆÏÆÐ ÌÐ ÆÅËÌÏ¾�

­ÃÎÀÙÃ À¾ÉÆÈÆ Ë¾ÍÉ¾ÀÉÝÜÐ Ï¾ÊÌÅ¾×ÆÐËÌÇ ÍÌÎÌÖÈÌÀÌÇ ÍÎÌÀÌÉÌÈÌÇ ÒÃÎÎÆÐËÌÁÌ ÈÉ¾ÏÏ¾ ­­��«����

ÍÌÏÉÃÂÑÜ×ÆÃ x ÍÌÎÌÖÈÌÀÌÇ ÍÎÌÀÌÉÌÈÌÇ ­­��«��� ÍÌÂ ÒÉÜÏÌÊ �«���­� ­ÎÆ ÛÐÌÊ Ì¿ÃÏÍÃÕÆÀ¾ÃÐÏÝ

ÓÌÎÌÖÃÃ ÒÌÎÊÆÎÌÀ¾ËÆÃ À¾ÉÆÈÌÀ� ÌÐÉÆÕË¾Ý ÌÐÂÃÉÆÊÌÏÐÚ ÖÉ¾ÈÌÀÌÇ ÈÌÎÈÆ� ÌÐÏÑÐÏÐÀÆÃ ÐÎÃ×ÆË Æ ÍÌÎ�

«¾ÍÉ¾ÀÉÃËËÙÇ ÊÃÐ¾ÉÉ ÀÌ ÀÏÃÓ ÏÉÌÝÓ �ÈÎÌÊÃ ÍÃÎÀÌÁÌ� ÆÊÃÃÐ ÀÝÅÈÑÜ ¾ÑÏÐÃËÆÐËÑÜ ÏÐÎÑÈÐÑÎÑ Ï

ÐÀÃÎÂÌÏÐÚÜ +5& �������� «¾ÈÉÃÍ ÍÌÀÙÖ¾ÃÐ ÃÁÌ ÐÀÃÎÂÌÏÐÚ ÂÌ +5& �������� À ÎÃÅÑÉÚÐ¾ÐÃ ÅË¾ÕÆÐÃÉÚËÌ

ÑÀÃÉÆÕÆÀ¾ÃÐÏÝ ÆÅËÌÏÌÏÐÌÇÈÌÏÐÚ Ë¾ÍÉ¾ÀÉÃËËÙÓ ÎÃÉÚÏÌÀ�

¢ÉÝ ÎÃ¾ÉÆÅ¾ÔÆÆ ÛÐÌÇ ÐÃÓËÌÉÌÁÆÆ À«¦´ �¢ÑÁ¾��� ¦»¯ÆÊ�£� ¬� ­¾ÐÌË¾ ÏÍÎÌÃÈÐÆÎÌÀ¾Ë Æ ÆÅÁÌÐÌÀÉÃË

Ë¾ÍÉ¾ÀÌÕËÙÇ ¾ÍÍ¾Î¾Ð ±¢����� ¬Ë ÀÙÍÌÉËÃË À ÀÆÂÃ Ï¾ÊÌÓÌÂËÌÇ ÐÃÉÃÄÈÆ� ÍÃÎÃÂÀÆÁ¾Ü×ÃÇÏÝ ÍÌ Ë¾�

ÍÉ¾ÀÉÝÃÊÙÊ ÎÃÉÚÏ¾Ê Ï Î¾¿ÌÕÃÇ Æ Ê¾ÎÖÃÀÌÇ ÏÈÌÎÌÏÐÚÜ� «¾ ÐÃÉÃÄÈÃ Î¾ÅÊÃ×ÃËÙ ÆÏÍÌÉËÆÐÃÉÚËÙÃ

ÊÃÓ¾ËÆÅÊÙ� ÍÑÉÚÐ ÑÍÎ¾ÀÉÃËÆÝ� Å¾Í¾Ï ÍÎÌÀÌÉÌÈÆ Æ ÒÉÜÏ¾� ­ÆÐ¾ËÆÃ ÏÀ¾ÎÌÕËÌÇ ÔÃÍÆ ÌÏÑ×ÃÏÐÀÉÝÃÐÏÝ

ÌÐ ÂÆÅÃÉÚ�ÁÃËÃÎ¾ÐÌÎ¾� µÐÌ¿Ù ËÃ ÊÃÖ¾ÐÚ ÐÎ¾ÊÀ¾ÇËÌÊÑ ÂÀÆÄÃËÆÜ� Ë¾ÍÉ¾ÀÈÑ ÏÉÃÂÑÃÐ ÀÃÏÐÆ À ËÌÕËÌÃ

ÀÎÃÊÝ ÍÎÆ ÏÑÓÌÇ ÍÌÁÌÂÃ Æ ÐÃÊÍÃÎ¾ÐÑÎÃ ËÃ ËÆÄÃ ��� �¯� ¥¾ÐÎ¾ÐÙ Ë¾ ÀÌÏÏÐ¾ËÌÀÆÐÃÉÚËÑÜ Ë¾ÍÉ¾ÀÈÑ

ÍÎÆÊÃÎËÌ À � Î¾Å¾ ËÆÄÃ Å¾ÐÎ¾Ð Ë¾ Å¾ÊÃËÑ ÆÅËÌÖÃËËÙÓ ÎÃÉÚÏÌÀ ËÌÀÙÊÆ�

«¾ÅË¾ÕÃËÆÃ Æ Ì¿É¾ÏÐÆ ÍÎÆÊÃËÃËÆÝ� «¾ÍÉ¾ÀÈ¾ ÆÅËÌÖÃËËÙÓ ÐÎ¾ÊÀ¾ÇËÙÓ ÎÃÉÚÏÌÀ ¿ÃÅ ÂÃÊÌËÐ¾Ä¾

ÆÅ ÈÌÉÃÆ�

kÏÓÔÊÔÕÔ ßÍÇÌÔÒÐÓÄÂÒÌÊ ÊÎ� h� q� rÂÔÐÏÂ pcp vÌÒÂÊÏÝ
������ vÌÒÂÊÏÂ� mÊÇÄ����� ÕÍ� dÐÈÇÏÌÐ� ��� ÐÔÆ� ¾ �

uÇÍ��ÖÂÌÓ� ������
 ��� �� ��

)�QEMP� V]EFXWIZ$TEXSR�OMIZ�YE

������ ��




