
628'$*( HW 7(&+1,48(6 &211(;(6 �n¯ÈÓ�Ò«� ����� Û 9RO� ��� ¢ ��� �Á¯ÈÓ� «Ï��

�º¹�ã«¯Óº°�	 �¯ÈämÈËm� °}ºÓ°�¯�Ò¯ºmÈÓÓ©² ÁÒ¯äº®
kã	°�ºä� °� ��

6FDQGHOOD )� �Ë¯äº�ÒÓÈäÒ�Ë°}ºË äº�ËãÒ¯ºmÈÓÒË Û ÓË�
°}ºã	}º ¹¯ÒäË¯ºm ¹¯ÒäËÓËÓÒ« m ºãÈ°�Ò �mË¯�º® ÓÈ¹ãÈm}Ò�
°� ��Ü���

628'$*( HW 7(&+1,48(6 &211(;(6 �n¯ÈÓ�Ò«� ����� 9RO� ��� ¢ ���� �Á¯ÈÓ� «Ï��

��� ¯ºº�ºm �ã« °mÈ¯}Ò vÒ�¯ºªÓÈ v�� °� ��
zÒ�È® º°ÓÈ�ÈË�°« ÏÈmº�ºä �ã« ¹¯ºÒÏmº�°�mÈ �ã« Èm�º�

äºÒã	Óº® ¹¯ºä©�ãËÓÓº°�Ò� °� ��
{©°º}Ò® �¯ºmËÓ	 ¹¯ºÒÏmº�°�mÈ °�ÈãÒ m ���� �� ¹º °¯Èm�

ÓËÓÒ
 ° ²���Òä °º°�º«ÓÒËä äË�Èããºº¯ÈÈ�©mÈ
�Ë® ¹¯ºä©��
ãËÓÓº°�Ò� °� �Ü��

pm¯º¹È ÓÈmº�Ò� ¹º¯«�º} m °��º°�¯ºÒ�Ëã	Óº® º�¯È°ãÒ�
F� ��Ü���

{ºËÓÓ©® mË¯�ºãË� ½�Ò�¯�� mË¯°Ò« 8+7� ¹¯º�Ëã
°Ë¯�ÒÁÒ}È�Ò
 m �Ë¯äÈÓÒÒ� °� ���

|�°Ë} �ã« äÓº�º�ËãËmº® �Ò¯Ò�Óº® ãÈÏË¯Óº����ºmº®
°mÈ¯}Ò� °� ���

kã
äÒÓÒËm©® �ÁË¯ �ã« Èm�ºäºÒã« |¹Ëã	 k°�¯È� °� ���
v�¯ºÒ�Ëã	°�mº �¯�º¹¯ºmº�È ÓÈ °ËmË¯Ë zÈÓÈ�© m �Ë®}

�Ò¯ãË°° ° Ò°¹ºã	ÏºmÈÓÒËä °¹º°ºÈ °mÈ¯}Ò �m�ä« ªãË}�¯º�Ó©äÒ
¹¯ºmºãº}ÈäÒ� °� ���

&ROFKHQ '� ��Ë� }È�Ë°�mÈ Ò �ËÁË}�ºm ¹¯Ò m©¹ºãÓËÓÒÒ
°�©}ºm©² °ºË�ÒÓËÓÒ® ÒÏ °¹ãÈmÈ Èã
äÒÓÒ«� ¹º�mË¯ÎËÓÓ©² �°�
�Èãº°�Ò� °� ��Ü���

-DVWU]HEVNL 5� HW DO� n�Ó�ÈäËÓ�Èã	Ó©Ë º°Óºm© º��ËÓÒ«
¹��Ëä ÓËº°ºÏÓÈÓÓº�º ä©�ãËÓÒ«�  � �� �¯ÒäËÓËÓÒË ¹¯Ò º��
�ËÓÒÒ ¹ºã	°}Ò² ÒÓÎËÓË¯ºm Ò °mÈ¯�Ò}ºm� F� ��Ü���

628'$*( HW 7(&+1,48(6 &211(;(6 �n¯ÈÓ�Ò«� ����� Û 9RO� ��� ¢ ����� �Á¯ÈÓ� «Ï��

vº°�º«ÓÒË ¹¯ºä©�ãËÓÓ©² °�¹º�¯«�Ó©² ¯Èº� mº
n¯ÈÓ�ÒÒ� °� �Ü��

�º}ºäº�Òm ÁÒ¯ä© ½kã	°�ºä� ��Ë� �«Ó��	 }Ò�È®°}ÒË ¹ºËÏ�
�È� °� ��

nÒ¯äÈ ½32/<628'(� ÓÈ�ÈãÈ m©¹�°} Óºmº�º ºº¯��º�
mÈÓÒ« �ã« º¯Ò�Èã	Óº® °mÈ¯}Ò lj��lk�� °� ���

jÓmË°�Ò�ÒÒ zÈÓÈ�© �ã« ¹¯ºmË�ËÓÒ« Ò°°ãË�ºmÈÓÒ®� °� ���
nÒ¯äÈ wãË}�¯Ò°Ò�Ë �Ë n¯ÈÓ° �°�ÈÓÈmãÒmÈË� ¹Ë¯m©® Ëm¯º�

¹Ë®°}Ò® «�Ë¯Ó©® ¯ËÈ}�º¯ ° mº�º® ¹º� �ÈmãËÓÒËä m �� nãÈ�
äÈÓmÒããË� °� ���

lÓº�º�ËãËmÈ« �°�ÈÓºm}È �ã« ªãË}�¯ºÓÓº�ã��Ëmº® °mÈ¯}Ò�
°� ���

&OHUJH 0� HW DO� |¹�ÒäÒÏÈ�Ò« ¹¯ºäËÎ��º�Óº® �Ë¯äºº¯È�
º�}Ò Ò °Ó«�ÒË ÓÈ¹¯«ÎËÓÒ® °�ÈãË® &U0R9� °� ��Ü���

-DVWU]HEVNL 5� HW DO� n�Ó�ÈäËÓ�Èã	Ó©Ë º°Óºm© º��ËÓÒ«
¹��Ëä ÓËº°ºÏÓÈÓÓº�º ä©�ãËÓÒ«�  � �� lË�º�Ò}È� Ò°¹ºã	Ï�ËäÈ«
�ã« ¹¯È}�Ò�Ë°}º�º º��ËÓÒ«� �Ë¯°¹Ë}�Òm© äË�º�ºm �È}�Òã	Óº�º
°�Òä�ãÒ¯ºmÈÓÒ«� F� ��Ü���

68'85$ �c�ä©ÓÒ«� ����� Û ¢ � �¯�ä� «Ï��

6DYX ,� '� {ãÒ«ÓÒË }ºÓ°�¯�}�ÒmÓº�º ¹¯ºË}�Ò¯ºmÈÓÒ« ÓÈ
ÎË°�}º°�	 °mÈ¯Ó©² °ºË�ÒÓËÓÒ® m °��º°�¯ºËÓÒÒ� °� �Ü���

 cÈÏ�Ëã ¹º��º�ºmãËÓ °º�¯��ÓÒ}ÈäÒ ÓÈ��Óº® ÒãÒº�Ë}Ò jwv Òä� p� |� �È�ºÓÈ�

������� ��



68'85$ �c�ä©ÓÒ«� ����� Û 9RO� ;,9� ¢ � �¯�ä� «Ï��

'XPEUDYD '�� 6DIWD 9� HW DO� v¯ÈmÓÒ�Ëã	Ó©Ë Ò°°ãË�ºmÈÓÒ«
�Ë²Óºãº�Ò® �Ë¹ãºmº® ¯ËÏ}Ò ° Ò°¹ºã	ÏºmÈÓÒËä ¯ÈÏÓ©² �ÈÏºm�
°� �Ü���

6DYX ,� '� {ãÒ«ÓÒË }ºÓ°�¯�}�ÒmÓº�º ¯È°�Ë�È ÓÈ ÎË°�}º°�	
°mÈ¯Ó©² °ºË�ÒÓËÓÒ® m °��º°�¯ºËÓÒÒ� F� ��Ü���

9DQVFKHQ :� �ãÈÏäËÓÓºË ÓÈ¹©ãËÓÒË Û ÒÓÓºmÈ�ÒºÓÓ©®
°¹º°º ÓÈÓË°ËÓÒ« �Ë¯äº¹º}¯©�Ò®� F� ��Ü���

*XUJH\ $�� 2ODLQHFN &� �ºmË�ËÓÒË m©°º}º¹¯º�Ó©² äËã�
}ºÏË¯ÓÒ°�©² °�ÈãË® ¹¯Ò ãÈÏË¯Óº® °mÈ¯}Ë Û º�ËÓ}È º¯ÈÏ�ºm�
F� ��Ü���

:HVOLQJ 9�� 6FKUDP $� �ãÈÏäËÓÓÈ« ¹È®}È �ºÓ}Ò² ãÒ°�ºm
° ¹º}¯©�Ò«äÒ� F� ��Ü���

/RUHQ] *� �º�Ë�Ó©Ë °mÈ¯Ó©Ë °ºË�ÒÓËÓÒ« m Èm�ºäºÒãË°��
¯ºËÓÒÒ Û ÓË¯ÈÏ¯��È
�Ò® }ºÓ�¯ºã	 ° ¹ºäº�	
 }ºä¹	�

�Ë¯ÒÏÒ¯ºmÈÓÓº® �ã	�¯ÈÏm�}ºmº® °Ò°�Ëä©� F� ��Ü���

7+<66(1.5833 0$*$=,1( ��Ë¯äÈÓÒ«� ����� Û ¢ � �ÈÓ�ã� «Ï��

:LOKHOP 6� �mº¯�Ë°�mº ¹º¯ºÎ�ÈË� º¯Ò�ÒÓÈã	Óº°�	�
°� ��Ü���

$EHOH 5� sºm©® °¹ãÈm ¹¯Ë�º�m¯È�ÈË� }º¯¯ºÏÒ
� F� ��Ü���
:HEHU /� sºm©Ë äÈ�Ë¯ÒÈã© �ã« �ã���ËÓÒ« º}¯�ÎÈ
�Ë®

°¯Ë�©� F� ��Ü���

$EHOH 5� sºm©Ë äÈ�Ë¯ÒÈã© �ã« �ã���ËÓÒ« º}¯�ÎÈ
�Ë®
°¯Ë�©� F� ��Ü���

.XU] 3� sºm©® ¹¯º�Ë°° ÓÈÓË°ËÓÒ« ¹º}¯©�Ò® ÓÈ ÓË¹º}¯©�©Ë
äË�ÈããÒ�Ë°}ÒË ãÒ°�©� F� ��Ü���

.OHLQ &� sË®¯ºÓÓ©Ë °Ë�Ò Ò Èm�ºäÈ�ÒÏÒ¯ºmÈÓÓ©® }ºÓ�¯ºã	
¹ºmË¯²Óº°�Ò� F� ��Ü���

7+<66(1.5833� 7(&+1)2580 ��Ë¯äÈÓÒ«� (QJOLVK (GLWLRQ� Û ����� Û -XO\ �ÈÓ�ã� «Ï��

$GDP +� HW DO� sºm©® ºãË��ËÓÓ©® °�Èã	Óº® }�Ïºm Èm�º�
äºÒã«� °� �Ü���

3DSDLDFRYRX 3� vÒ°�Ëä© ¯Ë�Ò¯}�ã«�ÒÒ m©²ãº¹Ó©² �ÈÏºm
�ÒÏËã	Ó©² Èm�ºäºÒãË®� F� ��Ü���

$OOHYD /� HW DO� �¯«äº® º�ÎÒ� Û ÓºmºË ÓÈ¹¯ÈmãËÓÒË m
¹¯ºÒÏmº�°�mË ÁË¯¯Ò�Óº® ÓË¯ÎÈmË
�Ë® °�ÈãÒ ���� F� ��Ü���

6WLFNHU *�� $EDVFDO -� sË¯ÎÈmË
�È« °�Èã	 �ã« ÒÏ�º�ºm�
ãËÓÒ« mº�«Ó©² È}ºm� F� ��Ü���

6FKRQ +� vÒ°�ËäÈ ¹ãÈmÓº ¯Ë��ãÒ¯�Ëäº�º }ºÓ�¯ºã« }ãÈ¹È�
Óºm� F� ��Ü���

.RHVOLQJ '� {ÓË�¯ËÓÒË �Ë²Óºãº�ÒÒ m©°º}º°}º¯º°�Óº® ¯ËÏ}Ò
¹¯Ò ÒÏ�º�ºmãËÓÒÒ ÒÓ°�¯�äËÓ�ºm Ò ��Èä¹ºm� F� ��Ü���

:XUNHU /�� =HXQHU 7� �Ò�	Ë ¹¯º�Òmº�ÈmãËÓÒËä �Ë�ÈãË®
Èã
äÒÓÒËm©² �È°°Ò� F� ��Ü���

6WDNHPHLHU %�� +HQNH .� cÈÏ¯Èº�}È äÓº�ºÁ�Ó}�ÒºÓÈã	�
Óº�º ¹È�¯ºÓÓº�º °�ÈÓ}È� F� ��Ü���

/LPSHU $�� .HXWHU $� lË�º� �mº®Óº�º ¹Ë¯ËäË�ÒmÈÓÒ« Û
ÓºmÈ« }ºÓ�Ë¹�Ò« �°ºmË¯�ËÓ°�mºmÈÓÒ« �¯È�Ò�ÒºÓÓº�º ¹¯º�Ë°°È�
F� ��Ü���

75$16$&7,21 RI -:5, �Ð¹ºÓÒ«� ����� Û 9RO� ��� ¢ � �ÈÓ�ã� «Ï��

/X 6�� )XMLL +� HW DO� jÏäËÓËÓÒË Áº¯ä© �mÈ ¹¯Ò °mÈ¯}Ë
�j� m ÏÈ�Ò�Ó©² �ÈÏºm©² °äË°«² $UÜ2

�
Ò $UÜ&2

�
� °� �Ü��

.DWD\DPD 6�� 0L]XWDQL 0� HW DO� ÐmãËÓÒ« ¹¯Ò °mÈ¯}Ë Ò
}ºÓ�¯ºã	 º�¯ÈÎËÓÓº�º ¹��}È ¹¯Ò °mÈ¯}Ë mÓÈ²ãË°�}� º�ÒÓ}º�
mÈÓÓ©² °�ÈãË® ° ¹ºäº�	
 jk� ãÈÏË¯È� F� ��Ü���

6KLED\DQDJL 7�� 0DHGD 0� tÈ¯È}�Ë¯Ò°�Ò}Ò äÒ}¯º°�¯�}���
¯© Ò �mË¯�º°�Ò °ºË�ÒÓËÓÒ® Èã
äÒÓÒËmº�º °¹ãÈmÈ ����� m©¹ºã�
ÓËÓÓ©² °mÈ¯}º® �¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä� F� ��Ü���

7DNDKDVKL 0�� <DVXGD +� HW DO� cÈÏ�Ë�ÒÓËÓÒË ¹ºmË¯²Óº°�Ò
¯ÈÏ�ËãÈ ÈÓº�Óº�º °ºË�ÒÓËÓÒ« äË�Èãã�°�Ë}ãº ¹��Ëä ¹¯ÒãºÎËÓÒ«
º¯È�Óº�º ÓÈ¹¯«ÎËÓÒ«� F� ��Ü���

0L\DPRWR <�� 7HUDNXER 0� HW DO� �ºã��ËÓÒË º�ËäÓ©²
�Ë�ÈãË® äË�º�ºä �¯Ë²äË¯Óº® äÒ}¯º°mÈ¯}Ò� F� ��Ü���

<H )�� 2KPRUL $� HW DO� |�ËÓ}È }ºä¹ºÏÒ�Ó©² ¹º}¯©�Ò®
7L2

�
Ü)H7L2

�
� ¹ºã��ËÓÓ©² äË�º�ºä ¹ãÈÏäËÓÓº�º ÓÈ¹©ãËÓÒ«�

F� ��Ü���

/LDQJ :�� 6RQH 6� HW DO� jÏäË¯ËÓÒË °º°�mËÓÓº® �ËÁº¯�
äÈ�ÒÒ �Ò¹Ò�Ó©² °mÈ¯Ó©² °ºË�ÒÓËÓÒ® ° Ò°¹ºã	ÏºmÈÓÒËä º¯È��
Óº�º ÈÓÈãÒÏÈ�  � �� iËÁº¯äÈ�Ò« °mÈ¯Óº�º mÈãÒ}È� F� ��Ü���

.LP <��&�� +LURKDWD 0� HW DO� |�ËÓ}È ËÏº¹È°Óº°�Ò }¯Ë°�
�ºº¯ÈÏÓ©² }ºãºÓÓ ¹º°ãË ¹¯Èm}Ò ÓÈ�¯Ëmºä� F� ��Ü���

/XR <�� ,VKL\DPD 0� HW DO� j°°ãË�ºmÈÓÒË ºãÈ°�Ò �Ëä¹Ë�
¯È��¯ Ò °º°�mËÓÓ©² ÓÈ¹¯«ÎËÓÒ®� mºÏÓÒ}È
�Ò² ¹¯Ò m©°º}º�
�È°�º�Óºä ÒÓ��}�ÒºÓÓºä ÓÈ�¯ËmË ¹ãº°}º® ¹ãÒ�©� F� ��Ü���

/XR <�� ;LH /� HW DO� �¯º�ÓºÏÒ¯ºmÈÓÒË �ËÁº¯äÈ�ÒÒ }¯�¹�
Óº�ÈÈ¯Ò�Óº® °mÈ¯Óº® }ºÓ°�¯�}�ÒÒ ÓÈ º°ÓºmÈÓÒÒ °º°�mËÓÓ©²
ÓÈ¹¯«ÎËÓÒ®� F� ��Ü���

:X <�� 6KLEDKDUD 0� HW DO� {ãÒ«ÓÒË ¹È¯ÈäË�¯ºm ¯ÈÏ�Ëã}Ò
}¯ºäº} ÓÈ º¯ÈÏºmÈÓÒË ¹º�mÈãÒ}ºm©² �¯Ë�ÒÓ �¯��ËmÒ�Óº®
Áº¯ä© ¹¯Ò °mÈ¯}Ë m �Ï}Ò® ÏÈÏº¯� F� ��Ü���

$EH 1�� ,PDQDND 7� HW DO� lÒ}¯º°mÈ¯}È �ºÓ}º® äË�Óº®
Áºã	�Ò ° ¹ºäº�	
 ãÈÏË¯Óº�º �Òº�È ¹¯«äº�º �Ë®°�mÒ«� F� ��Ü���

7:, &211(&7 �kÓ�ãÒ«� ����� Û¢ ��� �ÈÓ�ã� «Ï��

0DWWHUV *�lË²ÈÓÒ�Ë°}ÒË Ò°¹©�ÈÓÒ« ÓÈ ¹¯��}È² ° ÓÈ�¯ËÏºä
ÒãÒ ��È¯Ó©Ë Ò°¹©�ÈÓÒ«� °� �Ü��

:(/',1* ,17(51$7,21$/ �{ËãÒ}º¯Ò�ÈÓÒ«� 7UDQVODWLRQV IURP WKH :RUOG�V :HOGLQJ 3UHVV �����
Û 9RO� ��� ¢ � �ÈÓ�ã� «Ï��

3LHWUDV $� HW DO� tÈ¯È}�Ë¯Ò°�Ò}Ò °mÈ¯Ó©² �mºm� ¹ºã��ËÓ�
Ó©² °mÈ¯}º® �ÈmãËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä äË�ÈããÈ �mÈ �°mÈ¯}È
�¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä�� °� �Ü���

(PD (�� 6DVDEH 6� �¯º�Óº°�	 °ºË�ÒÓËÓÒ® ÒÏ °¹ãÈmºm $OÜ
0JÜ6L� Ò°¹ºã	Ï�Ëä©² m Èm�ºäºÒã	Óº® ¹¯ºä©�ãËÓÓº°�Ò Ò m©�
¹ºãÓËÓÓ©² ° ¹ºäº�	
 ¹Ë¯Ë�ºm©² �Ë²Óºãº�Ò® °mÈ¯}Ò� F� ��Ü���

2KDVL 5� HW DO� cÈ°�Ò¯ËÓÒË �º¹�°}ºm ¹º ÏÈÏº¯Èä m °�©}ºmºä
°ºË�ÒÓËÓÒÒ ËÏ ¯ÈÏ�Ëã}Ò }¯ºäº} ¹¯Ò °mÈ¯}Ë 1G�<$* ãÈÏË¯ºä�
F� ���

%RQROOR )� HW DO� v�¹Ë¯È�°�ËÓÒ�Ó©Ë ÓË¯ÎÈmË
�ÒË °�ÈãÒ
Û äÒ}¯º°�¯�}��¯È Ò �°�Èãº°�ÓÈ« ¹¯º�Óº°�	 °mÈ¯Ó©²
°ºË�ÒÓËÓÒ®� °� ��Ü���

.DKORXQ &� iÒÁ¯È}�ºäË�¯Ò�Ë°}Ò® ÈÓÈãÒÏ º°�È�º�Ó©² ÓÈ�
¹¯«ÎËÓÒ® m äÈãº�ÈÈ¯Ò�Ó©² °mÈ¯Ó©² °ºË�ÒÓËÓÒ®� F� ��Ü���

.RURERY <X 6�� %RURQHQNRY 9� 1� zÒÓË�Ò}È mÏÈÒäº�
�Ë®°�mÒ« ÓÈ¹©ãËÓÓº�º äË�ÈããÈ ° }Ò°ãº¯º�ºä ¹¯Ò ªãË}�¯º���
�ºmº® äË�ÈããÒÏÈ�ÒÒ� F� ��Ü���

6LSRORVNRY HW DO� |°ºËÓÓº°�Ò °¹º°ºÈ ÏÈ¹ºãÓËÓÒ« ÏÈÏº¯È
�ÓÈ¹ãÈm}Ò� ¹¯Ò Èm�ºäÈ�Ò�Ë°}º® º¯Ò�Èã	Óº® °mÈ¯}Ë ÓË¹ºmº¯º��
Ó©² °ºË�ÒÓËÓÒ® �¯�� F� ��Ü���

6WUL]KDNRY (� /� HW DO� zãÈ°°ÒÁÒ}È�Ò« äË�º�ºm Ò Ò°°ãË�
�ºmÈÓÒË ¹¯º�Ë°°È }ºÓ�È}�Óº® äÈ�ÓÒ�Óº�Òä¹�ã	°Óº® °mÈ¯}Ò�
F� ��Ü���

6HOLYDQRY )� |¹�ÒäÒÏÈ�Ò« ¹È¯ÈäË�¯ºm �ÒÁÁ�ÏÒºÓÓº®
°mÈ¯}Ò ° ��Ë�ºä ÁÒÏÒ}º�²ÒäÒ�Ë°}º�º °º°�º«ÓÒ« }ºÓ�È}�Ó©²
¹ºmË¯²Óº°�Ë® �Ò�ÈÓÈ� F� ��Ü���

,YDQRY ,� ,� kÓÈãÒÏ äË�º�ºm Èm�ºäÈ�Ò�Ë°}º�º }ºÓ�¯ºã« ¹¯º�
�Ë°°È }ºÓ�È}�Óº® °mÈ¯}Ò �Èm¯ºm©² °ºË�ÒÓËÓÒ® ÓËºã	�Ò² }ºä�
¹ºÓËÓ�ºm� F� ��Ü���

�� �������



/HEHGHY 9�� 1RYJRURGVNLL 9� *� km�º}ºãËÈ�Ëã	Ó©Ë
�¯ÈÓÏÒ°�º¯Ó©Ë ªãË}�¯º¹¯Òmº�© ¹º°�º«ÓÓº�º �º}È �ã« °mÈ¯º��
Óº�º ºº¯��ºmÈÓÒ«� F� ��Ü���

3DVKDWVNLL 1� 9� HW DO� cÈ°�Ë�Ó©Ë ºãÈ°�Ò �Ëä¹Ë¯È��¯
�Ò°}ºmº�º ªãË}�¯º�È ¹¯Ò ªãË}�¯ºª¯ºÏÒºÓÓº® ¯ËÏ}Ë äÈ�Ë¯ÒÈãºm�
F� ��Ü���

:(/',1* ,17(51$7,21$/ �{ËãÒ}º¯Ò�ÈÓÒ«� 7UDQVODWLRQV IURP WKH :RUOG�V :HOGLQJ 3UHVV �����
Û 9RO� ��� ¢ � �ÈÓ�ã� «Ï��

&]HUQ\V] :� HW DO� {ãÒ«ÓÒË ªãË}�¯ºäÈ�ÓÒ�Óº�º mºÏ�Ë®°�mÒ«
m ¹¯º�Ë°°Ë °mÈ¯}Ò ÓÈ ¹ºm©�ËÓÒË °�º®}º°�Ò �mÈ } º¯ÈÏºmÈÓÒ

�º¯«�Ò² �¯Ë�ÒÓ� °� ���Ü����

%RUG 1� -� HW DO� |¹�ÒäÒÏÈ�Ò« äË�º�ºm ¯ÈÏ¯Èº�}Ò äÓº�
�º}ºä¹ºÓËÓ�Ó©² ÁË¯¯º°¹ãÈmºm� �¯Ë�Ëä©² �ã« ¹¯ºÒÏmº�°�mÈ
°mÈ¯º�Ó©² äÈ�Ë¯ÒÈãºm� F� ���Ü����

.ULYWVXQ ,� 9� lº�ËãÒ¯ºmÈÓÒË ¹¯º�Ë°°ºm �Ò¯Ò�Óº® ¹ãÈÏ�
äËÓÓº�ãÈÏË¯Óº® °mÈ¯}Ò Ò Ò°¹ºã	ÏºmÈÓÒË ¹ãÈÏäº�¯ºÓºm� F� ���Ü
����

.RNDZD +� k°º¯�Ò« Ò �Ë°º¯�Ò« ÈÏº�È m °�Èã«² m
¹¯º�Ë°°Ë ���ºmº® Ò ãÈÏË¯Óº® °mÈ¯}Ò� F� ���Ü����

7R\RVDGD 0� |Ïº¯ ¹º º�ËÓ}Ë �°�Èãº°�Óº® �ºã�ºmË�Óº°�Ò�
F� ���Ü����

/DULRQRY 9� 3�� =RULQ (� (� �¯ÒäËÓËÓÒË ¯Ë�}Ò² Ò ¯Ë��
}ºÏËäËã	Ó©² ªãËäËÓ�ºm �ã« ¹ºã��ËÓÒ« ²ãÈ�º°�º®}Ò² }ºÓ°��
¯�}�ÒºÓÓ©² äÈ�Ë¯ÒÈãºm� F� ���Ü����

2OÜVKDQVNLL $� 1�� 0RUR]RY %� 3� |�ËÓ}È mãÒ«ÓÒ« ¹ºm©�
�ËÓÓº�º �ÈmãËÓÒ« ÏÈ�Ò�Óº�º �ÈÏÈ ÓÈ °ÓÒÎËÓÒË ¹º¯Ò°�º°�Ò °mÈ¯�
Ó©² °ºË�ÒÓËÓÒ® ÒÏ Èã
äÒÓÒËm©² °¹ãÈmºm� F� ���Ü����

1NLWLQD (� 9� cÈÏ¯Èº�}È ²Òä°º°�ÈmÈ ªãË}�¯º�Ó©² ¹º}�
¯©�Ò® �ã« °mÈ¯}Ò Èã
äÒÓÒËm©² °¹ãÈmºm ° Ò°¹ºã	ÏºmÈÓÒËä äË�
�º�È ª}°¹Ë¯�Óº® º�ËÓ}Ò� F� ���Ü����

.RQNHYLFK 9� <X HW DO� |°ºËÓÓº°�Ò äË�Èãã�¯�ÒÒ °mÈ¯}Ò
¹ãÈmãËÓÒËä Èã
äÒÓÒËmº�º ¹¯º¹ãÈ°�È� F� ���Ü����

0HQÜVKLNRY 9� $� HW DO� �Ë¯äÒ�Ë°}ÒË ¹¯º�Ë°°© ¹¯Ò }ºÓ�
�È}�Óº® �º�Ë�Óº® °mÈ¯}Ë �Ò�ÈÓºm©² °¹ãÈmºm� F� ���Ü����

)URORY 9� $� HW DO� �Ë²Óºãº�Ò�Ë°}ÒË º°ºËÓÓº°�Ò }ºä¹º�
ÓËÓ�ºm ¹º}¯©�Ò® �ÈÏº��¯ÒÓÓ©² �mÒ�È�ËãË®� ÓÈÓË°ËÓÓ©² äË�º�
�ºä m©°º}º°}º¯º°�Óº�º �ÈÏº¹ãÈäËÓÓº�º ÓÈ¹©ãËÓÒ«� F� ���Ü����

6LG\DNLQ 9� $�� 'DQLORY $� ,� i��ºmÈ« °mÈ¯}È ¹¯Ò ÓÒÏ}ºä
�ÈmãËÓÒÒ �¯� ÒÏ °�ÈãÒ Ò °¹ãÈmºm ÓÒ}Ëã« �ã« ªÓË¯�Ë�Ò}Ò�
F� ���Ü����

3URQLQ 1� 6� HW DO� |°ºËÓÓº°�Ò Áº¯äÒ¯ºmÈÓÒ« °ºË�ÒÓËÓÒ®
¹¯Ò m©°º}º�Ëä¯¹Ë¯È��¯Óº® ¹È®}Ë °mË�ºm©ä ¹��}ºä }ºä¹ºÓËÓ�
�ºm� ÒÏ�º�ºmãËÓÓ©² ÒÏ äË�Ò Ò ËË °¹ãÈmºm� F� ���Ü����

:(/',1* ,17(51$7,21$/ �{ËãÒ}º¯Ò�ÈÓÒ«� 7UDQVODWLRQV IURP WKH :RUOG�V :HOGLQJ 3UHVV �����
Û 9RO� ��� ¢ � �ÈÓ�ã� «Ï��

6HNL <�� 1DQED 6� cÈÏ¯Èº�}È äË�º�È ¹¯º�ÓºÏÒ¯ºmÈÓÒ«
äË²ÈÓÒ�Ë°}Ò² °mº®°�m äË�ÈããÈ °mÈ¯Ó©² �mºm� °� ���Ü����

8H\DPD 7� vmÈ¯}È ãÒ°�ºmº�º äÈ�Ë¯ÒÈãÈ ÒÏ Èã
äÒÓÒËmº�º
°¹ãÈmÈ ° ¹ºäº�	
 �Ò¯Ò�Óº�º ¹¯º�Ë°°È ãÈÏË¯Óº® °mÈ¯}Ò ÓÈ
¹Ë¯ËäËÓÓºä �º}Ë Ò Òä¹�ã	°Óº® °mÈ¯}Ò lj�� F� ���Ü����

2WDQL 7�� 6DVDEH .� tÈ¯È}�Ë¯Ò°�Ò}Ò }ºÓ�È}�Ó©² �º�Ë�Ó©²
�mºm ÓÈ °�Èã	Ó©² m©°º}º¹¯º�Ó©² ãÒ°�È² ° º�ËÓ	 äËã}º�
ÏË¯ÓÒ°�º® °�¯�}��¯º®� F� ���Ü����

+LUDLVKL 0�� :DWDQDED 7� �ºm©�ËÓÒË ¹¯º�Óº°�Ò �ã	�¯ÈÏ�
m�}ºm©² °mÈ¯Ó©² �mºm Èã
äÒÓÒËmº�äÈ�ÓÒËm©² °¹ãÈmºm °
¹ºäº�	
 °¹Ò¯�ºmº® È��ËÏÒÒ Û �ã	�¯ÈÏm�}ºmÈ« °mÈ¯}È
Èã
äÒÓÒËmº�äÈ�ÓÒËm©² °¹ãÈmºm� F� ���Ü����

3HWWHUVRQ *� cÈÏãÒ�Ó©Ë äË�º�© ÈÓÈãÒÏÈ �°�Èãº°�Ò °mÈ¯Ó©²
}ºä¹ºÓËÓ�ºm� F� ���Ü���

2YFKDUHQNR <X� 1� lË�º� º¹¯Ë�ËãËÓÒ« äÈãº�Ò}ãºmº® �°�
�Èãº°�Ò °mÈ¯Ó©² °ºË�ÒÓËÓÒ® m }ºä¹ºÓËÓ�È² ÈÓ�ÈÎÈ �¯�º¹�
¯ºmº�È }ºä¹¯Ë°°º¯Ó©² °�ÈÓ�Ò® ¹Ë¯Ë}È�ÒmÈ
�Ò² �ÈÏº¹¯ºmº�ºm�
F� ���Ü����

6RURNWQ /� ,� |�ËÓ}È °�º®}º°�Ò } º¯ÈÏºmÈÓÒ
 �¯Ë�ÒÓ
¹¯Ò °mÈ¯}Ë Ò �Ë¯äºº¯Èº�}Ë ÓÒ}ËãËm©² °¹ãÈmºm� °�º®}Ò² Ò
¹ºãÏ��Ë°�Ò� F� ���Ü����

1LNLWLQD (� 9� |°ºËÓÓº°�Ò º¯ÈÏºmÈÓÒ« ¹º¯ ¹¯Ò °mÈ¯}Ë
¹ãÈmãËÓÒËä �¯ÈÓ�ãÒ¯ºmÈÓÓº�º äÈ�Ë¯ÒÈãÈ� F� ���Ü����

6KWULNPDQ 0� 0� km�ºäÈ�ÒÏÒ¯ºmÈÓÓ©® ¹¯º�Ë°° ��ÈãËÓÒ«
mÓ��¯ËÓÓÒ² �ËÁË}�ºm m �ºã°�º°�ËÓÓ©² }ºä¹ºÓËÓ�È² Ò °mÈ¯Ó©²
°ºË�ÒÓËÓÒ«²� F� ���Ü����

*Q\XVRY 6� )�� 7UXVKFKHQNR (� $� vmÈ¯}È �¯ËÓÒËä °�ÈãÒ
5�l� m �°ãºmÒ«² °mË¯²¹ãÈ°�Ò�Óº°�Ò Û äË²ÈÓÒÏä º¯ÈÏºmÈÓÒ«
°�¯�}��¯Ó©² ÓË°ºmË¯�ËÓ°�m Ò äË�º�ºm Ò² �°�¯ÈÓËÓÒ«� F� ���Ü
����

%DUDQRY '� $� |°ºËÓÓº°�Ò °mÈ¯}Ò �ËÁº¯äÒ¯ºmÈÓÓº�º m©�
°º}º¹¯º�Óº�º ����ÓÈ� F� ���Ü����

6KLJDQRY ,� 1� HW DO� |°ºËÓÓº°�Ò ãÈÏË¯Óº® °mÈ¯}Ò �Ë¯�
äº�¹¯º�ÓËÓÓº�º Èã
äÒÓÒËmº�º °¹ãÈmÈ $'��� F� ���Ü����

.DOLQ 9� $� HW DO� j°¹ºã	ÏºmÈÓÒË �mË¯�©² ©°�¯ºÏÈ}ÈãËÓ�
Ó©² ¹¯Ò¹ºËm �ã« m©°º}º�Ëä¹Ë¯È��¯Óº® ¹È®}Ò }ºÓ°�¯�}�ÒºÓÓ©²
ªãËäËÓ�ºm �Ë¯äº«�Ë¯Ó©² ¯ËÈ}�º¯ºm� F� ���Ü����

:(/',1* -2851$/ �vbk� ����� Û 9RO� ��� ¢ �� �ÈÓ�ã� «Ï��

6WUDWWRQ 3� )�� 0F&UDFNHQ $� zºÓ�¯ºãÒ¯�Ëä©Ë È�äº°ÁË¯©
�ã« °mË�ãº® m©°º}º�Ëä¹Ë¯È��¯Óº® ¹È®}Ò� F� ��Ü���

)HOGEDXHU 6� /� vºm¯ËäËÓÓÈ« m©°º}º�Ëä¹Ë¯È��¯ÓÈ« ¹È®}È
ÓË¯ÎÈmË
�Ë® °�Èã	
� F� ��Ü���

6WLOO -� 5�� %ODFNZRRG 9� �Ë¯äºº¯Èº�}È ¹º°ãË °mÈ¯}Ò
Û º�mË�°�mËÓÓ©® ÁÈ}�º¯ ¹¯Ò mº°°�ÈÓºmãËÓÒÒ }º¯¹�°È �°�	Ëmº�º
ºº¯��ºmÈÓÒ«� F� ��Ü���

)RUWXQD '� jÏ�º�ºmãËÓÒË ¹º¯º�}ºm©² ¹¯Ò¹ºËm �ã« m©°º�
}º�Ëä¹Ë¯È��¯Óº® Ò ÓÒÏ}º�Ëä¹Ë¯È��¯Óº® ¹È®}Ò ° ¹ºäº�	
 ¯È°�
¹©ãËÓÒ«� F� ��Ü���

=LHJOHU '� vmÈ¯}È �Ë¯äº¹ãÈ°�ºm� F� ��Ü���

+RVNLQJ )� 0�� /RSH] (� 3� |°ÓºmÓ©Ë �}ÈÏÈÓÒ« �ã«
º�Ò°�}Ò ¹º°ãË ÓÒÏ}º�Ëä¹Ë¯È��¯Óº® ¹È®}Ò� F� ��Ü���

0XUXJDQDQWK 0� HW DO� |¹�ÒäÒÏÈ�Ò« ²Òä°º°�ÈmÈ °mÈ¯Óº�º
�mÈ� m©¹ºãÓËÓÓº�º ���ºmº® °mÈ¯}º® ¹ãÈm«�Òä°« ªãË}�¯º�ºä
m °¯Ë�Ë ÏÈ�Ò�Óº�º �ÈÏÈ �ã« Ò°¹©�ÈÓÒ« ÓÈ ��È¯Ó�
 m«Ï}º°�	
¹º bÈ¯¹Ò� F� ���Ü����

.LPDSRQJ .�� :DWDQDEH 7� vmÈ¯}È �¯ËÓÒËä ° ¹Ë¯Ë�
äË�ÒmÈÓÒËä Èã
äÒÓÒËmº�º °¹ãÈmÈ °º °�Èã	
� F� ���Ü����

:DQJ +� HW DO� jÏäËÓËÓÒ« Áº}�°Ò¯ºm}Ò ¹ãÈäËÓÒ m }Ò°ãº�
¯º�Óºä }º¹	Ë �ã« ¯ËÏ}Ò� ¹º}¯©�ºä °ãºËä Èã
äÒÓÒËmº�°�Èã	Óº®
¹º¯º�}ºmº® ¹¯ºmºãº}Ò� F� ���Ü����

:(/',1* -2851$/ �vbk� ����� Û 9RO� ��� ¢ �� �ÈÓ�ã� «Ï��

6RPPHU %� sÈ�Èãº °�¯ºÒ�Ëã	°�mÈ m°ËäÒ¯Óº�º �º¯�ºmº�º
�ËÓ�¯È� °� ��Ü���

=KDQJ <� 0� HW DO� imº®Ó©Ë ªãË}�¯º�© ¹ºÏmºã«
� �°º�
mË¯�ËÓ°�mºmÈ�	 }ºÓ�¯ºã	 ¹º�ºÓÓº® ªÓË¯�ÒÒ ¹¯Ò °mÈ¯}Ë lj��
F� ��Ü���

%RUFKHUW 1� �¯ºË}� °ºº¯�ÎËÓÒ« �ÒÓºÏÈm¯È ¹ºÏmºãÒ�
º��Ò�	 ¯Èº�Ò²�äË�ÈããÒ°�ºm Óºmºä� Ò°}�°°�m�� F� ��Ü���

vmÈ¯}È lj� Èã
äÒÓÒ«� F� ��Ü���
)HUUHOO -�� )RUPHQWR 3� {Ë¯�Ò}Èã	ÓÈ« °mÈ¯}È ¹ºÏmºã«Ë�

¯Ë�Ò�	 ¹¯ºãËä� ÒÏ�º�ºmãËÓÒ« °º°��ºm �ÈmãËÓÒ«� F� ��Ü���

'X3RQW -� 1� HW DO� lË�ÈããºmË�ËÓÒË Ò äË�Èãã�¯�Ò« °mÈ¯}Ò
È�°�ËÓÒ�Ó©² °¹ãÈmºm� ºº�È�ËÓÓ©² �È�ºãÒÓÒËä� ¹¯ÒäËÓ«Ëä©²
�ã« º�¯Èº�ÈÓÓº�º «�Ë¯Óº�º �º¹ãÒmÈ�  � �� sË¯ÎÈmË
�ÒË
ãË�Ò¯ºmÈÓÓ©Ë °�ÈãÒ� F� ���Ü����

6YRERGD +� *� HW DO� {ãÒ«ÓÒË º¹Ë¯È�ÒÒ °mÈ¯}Ò ÓÈ ¹º}�
¯©�Ò«� ¹ºã��ËÓÓ©Ë ���ºmº® ÓÈ¹ãÈm}º® ¹º¯º�}ºmº® ¹¯ºmºãº}º®
$16,�$:6 $������� (��7��1L�� F� ���Ü����

6XQ ;� HW DO� {ãÒ«ÓÒË ¯ÈÏäË¯ºm ÏºÓ© ¹ãÈmãËÓÒ« ÓÈ °¹º°º©
¯ÈÏ¯��ËÓÒ« Ò °�È�Ò°�Ò�Ë°}�
 ¹¯º�Óº°�	 Èã
äÒÓÒËm©² °ºË�ÒÓË�
ÓÒ®� m©¹ºãÓËÓÓ©² }ºÓ�È}�Óº® �º�Ë�Óº® °mÈ¯}º®� F� ���Ü����

������� ��



:(/',1* -2851$/ �vbk� ����� Û 9RO� ��� ¢ �� �ÈÓ�ã� «Ï��

2�1HLO %�� 5RGJHUV 0� (� j°¹©�ÈÓÒ« Óºm©² °äË°Ë® �ÈÏºm
�ã« ¹¯ÒäËÓËÓÒ« ¹¯Ò ����Ëä °�¯ºÒ�Ëã	°�mË äº°�È �Ë¯ËÏ �²��
m vÈÓ�n¯ÈÓ�Ò°}º� °� ��Ü���

*UHHQ 5� zÈ} º¹�ÒäÒÏÒ¯ºmÈ�	 °mÈ¯}� lj� äÈãº��ãË�
¯º�Ò°�º® °�ÈãÒ� F� ��Ü���

$� .XUW HW DO� j°°ãË�ºmÈÓÒË °mÈ¯ÒmÈËäº°�Ò ÒÏ�ËãÒ®� ¹ºã��
�ËÓÓ©² äË�º�ºä ¹º¯º�}ºmº® äË�Èãã�¯�ÒÒ� F� ���

'X3RQWHWDO -� 1� lË�ÈããºmË�ËÓÒË Ò äË�Èãã�¯�Ò« °mÈ¯}Ò
È�°�ËÓÒ�Ó©² °¹ãÈmºm� ºº�È�ËÓÓ©² �È�ºãÒÓÒËä� ¹¯ÒäËÓ«Ëä©²

�ã« º�¯Èº�ÈÓÓº�º «�Ë¯Óº�º �º¹ãÒmÈ�  � �� v¹ãÈm© ÓÈ º°ÓºmË
ÓÒ}Ëã«� F� ���Ü����

:X &� 6� HW DO�  Ò°ãËÓÓºË äº�ËãÒ¯ºmÈÓÒË ¹Ë¯Ë²º�Óº®
�¯Ë²äË¯Óº® �ËÁº¯äÈ�ÒÒ °mÈ¯Óº�º °ºË�ÒÓËÓÒ« ° ¹ºãÓ©ä ¹¯º¹�
ãÈmãËÓÒËä� m©¹ºãÓËÓÓº�º °¹º°ººä �j�� F� ���Ü����

&KX <� ;� HW DO� vÒ�ÓÈ��¯Ó©® ÈÓÈãÒÏ �ã« }ºÓ�¯ºã« }È�Ë°�mÈ
¹¯Ò °mÈ¯}Ë lj� }º¯º�}ÒäÒ ÏÈä©}ÈÓÒ«äÒ� F� ���Ü����

:(/',1* -2851$/ �vbk� ����� Û 9RO� ��� ¢ � �ÈÓ�ã� «Ï��

9LOODIXHUWH -� iº°�ÒÎËÓÒ« m ºãÈ°�Ò �Ë²Óºãº�ÒÒ
¯ºº�ÒÏÒ¯ºmÈÓÓº® °mÈ¯}Ò� F� ��Ü���

6SLQHOOD -� HW DO� �ËÓ�ËÓ�ÒÒ ¯ÈÏmÒ�Ò« �º�Ë�Óº® }ºÓ�È}�Óº®
°mÈ¯}Ò Èã
äÒÓÒ« m Èm�ºäºÒã	Óº® ¹¯ºä©�ãËÓÓº°�Ò� F� ��Ü���

&DPSEHOO .� vmÈ¯}È �Ë¯ËÏ m°
 ÎÒÏÓ	 Û °mÈ¯�Ò} {ÒÓ°ËÓ�
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