
´w¸�¶wo�¹-��d�f�Ô¶s�~¶w��
Ô�¯e³�¹wqÐ

(FR�IULHQGO\�/LYHV�+HUDOGHG�E\�1DODGL\DU

$EVWUDFW

7KH�ZRUOG�LV�HPSKDVL]LQJ�WKH�DZDUHQHVV�WR�SUHVHUYH�WKH�QDWXUH��7KH�
PDLQ�UHDVRQ�IRU�WKLV�LV�WKH�IHDU�WKDW�WKH�KXPDQNLQG�ZLOO�EH�GHVWUR\HG�
ZLWKRXW�QDWXUH���7KH�81��WKH�ODUJHVW�RUJDQL]DWLRQ�LQ�WKH�ZRUOG��KDV�
LQLWLDWHG�VHULRXV�PHDVXUHV�WR�PDLQWDLQ�WKH�QDWXUH�RI�WKLV�HDUWK��,W�
UHJXODUO\�DGYLVHV�PHPEHU�FRXQWULHV�WR�UHGXFH�WKH�RUJDQLF�H[FUHWLRQ��
7KH�7DPLOV�VLQFH�WKH�EHJLQQLQJ�RI�WKHLU�FLYLOL]DWLRQ�OLYH�WKHLU�OLIH�
ZLWK�QDWXUH��2XU�OLWHUDWXUHV�DOVR�HPSKDVL]H�WKLV���7KH�1DODGL\DU��WKH�

HUD�WHDFKHV�XV�WR�OLYH�D�QDWXUDO�OLIH��7KH�REMHFWLYH�RI�WKLV�UHVHDUFK�SDSHU�LV�WR�HPSKDVLVH�ZD\V�WKDW�
KDYH�EHHQ�WDXJKW�E\�1DODGL\DU�WRZDUGV�DQ�HQYLURQPHQWDOO\�IULHQGO\�OLIH�

<ĞǇ�tŽƌĚƐ͗1DODGL\DU��QDWXUH��HQYLURQPHQWDOO\�IULHQGO\�OLIH��7DPLOV��FLYLOL]DWLRQ�

��»`¹o���6DQJDU�0XQLVDP\�

��7KH�DXWKRU�LV�D�GRFWRUDO�UHVHDUFK�VWXGHQW�LQ�WKH�'HSDUWPHQW�RI�,QGLDQ�6WXGLHV��8QLYHUVLW\�0DOD\D��
.XDOD�/XPSXU��0DOD\VLD��PBVDQJDU#KRWPDLO�FRP

�v��Ä

©½!k�'½�d�¹½�¥¼#»k�³jz³±n��
©n¸s_�c� y¹sj±n � � A-¼¾s·a�
·s[}·k±n�¦!»¾o�[!zµy»�d��
§»oz±�}0a�d��¹�¾'z½�ºsoÁd�
}0a�d�©½±�ªµ±\±n�������d������
�d�)±c�¹¼¾½s±c�y¹#�d�«�&�d�
¾b�nÀÂ���¹qÂs_���ªµ±\±n��·k���
¾_µs¼�y·#»�'z½�ªµ±\±n�¾z¼������
¦d�¦`��º_�d�§»oz±�x·sµj¹sÂ�
¬Á[}zÁ»������±_�z¼±zÀ�d�«�a�c�
¹{¾\±zÀ�d��x¾/*_�nÀÂ��5REHUW��
������S��������

¥À�[} � ¥&±º sÂ � ± +º�
�FDUERQ���x¾/y»oÁd�©½}[}�)±c�
x¹+»�¥]��a·½s±�-À\!�¾�!Á����
§���o�]�¿�[}�¥&±À��ºs#zÂ�
¬o¹�a&��º1·j±n�º_�ºk½sºk�§·¼�
©*+Â\±�[}d�¥.z¾[�x±s`�¾�d�

)±c�x¹+»�§µz¼�¬o¹�a&�nÀ���
±+¾/��FDUERQ�GLR[LGH��x¾/y»oÁd��y¸¼{�
x¾c¹az·a�·-j[}d�¥�[}a&¼n�
yº ±\ ±n � ¥.a� � �)[} � ±�d�
x¾c¹az·�¬o¹�a�!Á���7RSLR�����������
¾µ��¾a&k�x¾c¹'z½�§�ºµ\±s±�
¥&±+a�nÀ���&DUROLQH�����������

§ » o z ± [ } � ¬ o ¹ _ � n À��
§µj±n�º�[}½a�[}�-zÀ-[}d�
�q¹\±n�¹o0»�¹½�x³e&±zÀ�
¸sd�x·sµjb��¹sja�d�y±_�d�
¾s#a�d�¾�!yÁsd��§»oz±�¹o0»�
-.c�¶j� � � §�±s�d�§k½s·�
¥À�[}�§cy¹s��º�[}½a&zµy»�
y·sqÁa�x·sµ\!�nÀ���º1·j±n�
§»oz±z»c�y¹�¾��}0a��§q�d�
¥&±d�#b&[±a�x·sµ\!�nÀÂj�
�&DUROLQH��������S��������

'DWH�RI�VXEPLVVLRQ������������
'DWH�RI�DFFHSWDQFH������������
'DWH�RI�3XEOLFDWLRQ������������
&RUUHVSRQGLQJ�DXWKRU¶V�1DPH��
6DQJDU�0XQLVDP\�
(PDLO���PBVDQJDU#KRWPDLO�FRP



�������º,uÌ��Ý¾{kØ�Ûk0ºu�

ÀxÅ�Ãxo

B&�k±�n�&�[}Á�[}�¥�a·�
'z½*k�#Ác¹s±[�±�·c¹�d��k�
¸s½{»sj��}�³s)��������S�YL���§��¹&xÂ`�
7m[±¶[}��k±�n�®q���¸sq±{�
x¾`¹s[±Àsk�¦[±c¹_��̧ s½{»sj�
«Âc�x¹»j�x¹oÁ���³º¶��1¾j±n�
¹s{»�¹sµk�x·s}cy¹�¸s½{»sj��
¹�ºÂsj�«q¹s¼sk�x·s}[±cx¹o��
f¸s½{g�«Âc�x¹»j��_µc¹_µ���
!�(�§¼`µsd��oÁs`���·k�!�(�
®q¹·sd��oÁs`�c�¾z¼�«�·c¹_µ�
¹sµk±n�§&k�x·s}[±c¹_�nÀÂ�
�¹¿1y¾k�(nzÀ��������S������

ÀxÅ�Ãxo�Æ/��e�h�̄ Ãt�¹

ÂvÊ�_�sÈ�
�Ä»x`¹e�_�����Áx�g�

¸ s ½ { » s j � � ½ ¾ j ± n � � ¸ s _ ��
ºqÂj±zÀ��qz¾ay·�§»oz±z»[�
}0c(_�nÀÂj��§·q¾.��ºqÂj±n�
·\±n�¸s_{q�§»oz±�¾Àaz·c�
y¹¶�y¾`�d�«q¹z·�¸s½{»sj�
¾,��a�¾z·[�±s¶��{!Á���§qzÁ»�
'z½*k�¥¼³j±/q�±µzºz»�¸s_��
¥¼³s\±\±n�«�a�[x±s`�nÀ�
'z½*k � � §c¹sµ,k� ¥¼³j±n�
«Â[�}0c(µc¹µ��¥¼³s\±a&q�
±µzº»s±�«�a�[�x±snÀc¹µ�
y¾`�d��§·q¾.��¥b·b·�¸s�±/q�
§»oz±�¾Àaz·c�y¹¶y¾`{»��
¥b·b·�¥¼³s\±\±/q��·qzº[�
±µzº��«q¹z·�¸s½{»sj��x·/�Á[�
��!Á��

§»oz±�¾Àd�B{a��'½�d�̧ s_{k�
ºqÂ¼s_#��¥¼³s\±d����x³.[}d��
¸s��x³.c¹s±�§�b·sk·sq�ºqÂj�
�¥¼³s\±d��x·sµjb��'z½a&�c¹sj�
«qÁ�±�a&zÂ�§c¹sµk±/q�¾.�
¸s½{»sj�)±a�x·/¾s±�«�a�z¼[!Á��������

hºs·j�¾`��¦j[}d�º,�±µk�·`�
y³jc¹��

¦¾��¥0¾sjc�x¹0q h

��¹sµk����

º½j±/x½k½sd�¥¿±sÂ�¾`�±n�
¦ ¼ ¾ s + [ } d � } / j ] # � � ' z Á b ·�
±µo±z¼z»�©zµ»�¸s_{q��·z½¾��
«q��ºqÂz¼[�}0c(�!Á��§b·�
¸s½{c� ¹sµk � � ¸s_�� ºqÂz¼�
y¸¼{»s±[�}0c(µsºk��¥b¸s_{q�
§»oz±� ¾Àd� x³sk½c¹�¾·q�
¾.»s±�ºqÂj�}0c(µc¹�!Ásj��
§��¸s½{»sj��½¾j�§»oz±[}�·�d�
�·qzºz»[�±s_�!Á���

h¹.x»s�� ¹_µz¾� x³e·k� ��
¾/y»s{

x¸e·k� ¸Á�*j[}d� Bn±µk�
·`y³jc¹i���¹sµk�����

±so��H�¾·sk��x¸e·k�º½+q�y·q�
#b�!qÁ�B`��¹¼b·�±µ,q�}/jb·�
±z¼z»�©zµ»¾yÂ�«q��ºqÂz¼[�
}0c(�!Á���yºo±`µ��¸s½{»sj���
¥0´¼sea�&±m¾y·s��¹.*k½s�
¸k-zÂ±�d�x³e���`%»c�y¹��
©zµ»¾¼s±�ºqÂj�&±¿�y¾`�d�
«q¹�� §c¹sµ,q� ¾.� �½¾j�
©z¼[±�¾�d�±�a·s}d���¦*�d��
ºqÂz¼�-/[±��½¾j�¥b¸s_{q�
§»oz±�¾Àaz·��qz¾[!Ásj ��
§»oz±*q�¾.»s±�ºqÂz¼�-/a��
¥¾j� x±snÀy¾`{»� ¹`�±n�
©z¼[±c¹�!qÁÂ���§·q¾.�̧ s½{»sj�
�½¾j±n�§»oz±�D��x±s`µ�y¸»az·�
¸q±0»�{!Á������

hy±sz·�¥�-[�}/j�¾z¼�̧ k�̧ sµ�

y¹z·y»s��»s�d�©z¼»o±�i�

��¹sµk����

º s z ½ y ¹ s ½ � ¯ { � ¾ � ! q Á�
¥�-±n�x¹s�b&»�¸k½�ºz½z»�
©zµ»�ºqÂyÂ�«Â�§c¹sµ,k�
� ½ ¾ j � º q Â z ¼ � - / [ ! Á s j ��
·}&»oÁ¾j±�µq�y¹³sºk�®�\!�
-�¾y·�¸k½��«qÁ�±�az·��½¾j�



º,uÌ��Ý¾{kØ�Ûk0ºu������

§c¹sµ,q��½ºs±�¾,��a�!Ásj��
¦*�d�§[±�az·��qz¾c¹·o}��
¥¾j�§»oz±*q��z¶x±s`��
¸s_��ºqÂz¼�}0c(�!Ásj���½¾j�
�Á�¾�d�±�a·sÂ���ºqÂj��½ºs±�
º[±_}�©z¼[±c¹�d�±�a·s}d��§\}��
�½¾j�§»oz±z»��q1�a�¾���
§»oz±[}�¥¾¼/[}d��[!»a�¾az·�
«�a&»d�!Á����

h±½b·sz¼[�z±-�·k�±sÂ±�̧ sµ��

-½\!o}d�-nÀk�¥+��i

�¹sµk����

±s�±n�#Áb·�¸sµyÂ��±s�±zÀc�
y¹%�¾�d�·z½¾yÂ�«q��§c¹sµk�
ºqÂz¼�-/[!Á����¦±�ºqÂj[±¿}�
±s�±zÀc�y¹�·k�«q¹z·�§b·�
¸s½{»sj�¹sµk��½d�¸q}¶¼½sd��
ºqÂj � ± s� ±zÀc � y ¹�¾·q�
�½d�§»oz±z»c�y¹¶y¾`�d��
y¹�¾·o±sÂ�¸µ¾{[z±±zÀ�«�[±�
y¾`�xºq¹z·�§c¹sµk�x·nÀa�
x·/¾s±�©¶ja�!Á���

*�ÅÃx�Â_����Ât�¹xÈx¹�
�Â�h��̄ Ãt�¹

»s[z±�'z½»szº�«qÁ�¥&±s¼a&k�
}0c(µc¹_�nÀ�¹sµk±/�d�§b·�
©µk�'z½»szº[}�§»oz±z»a�
�z¶[±z¿a�[� x±sn!qÁÂj�
¸s½{»sj��½¾j±n��

hºz½)z³a�y·sq�d�º&»dy¹sk�
»szÂa�

·z½)z³[�x±s`µ�}zµ»j� ��
'½)z³a

�^#Âsj�«qxÁ�a�a��oÁc¹_�
µs¼k½sk

«^#Âsj�§l�½±a�&ki��

�¹sµk�����

ºz½*q�D��±s¶c¹�d�³b&¼zÂc�
y¹s½��»szÂa�·z½*q�D��({a·�

}zµ�zµ»�¥¼³j±�d � � ©½!k�
§Áb·Âj�«Â�§±¿c¹_µsj±yÀ�
¥k½sºk��§l�½!k�§Á¾s��«^#�
§�b·¾j�»s�d�§kz½��ºqÂs&�
ºqÂj±�d�ºs`µÂj�«qÁ·Âsk�
»s[z±�'z½»szº�©¶ja·c¹_µ���
§c¹sµ,k�ºqÂj±zÀ�¹o0c�¹s�d�
±-´j�§»oz±z»�«�a�[±s_µs±�
}0c(�!Ásj���¥¼³+q�y·soÁaz·�
§»oz±z»[�x±s`��¾�%a�nÀsj�
± -´ j � � § c ¹ s µ,q � y ¸ s [ ± d�
'z½»szºz»c� ¹o0[��¾·s±�
§�b·s�d��§»oz±�¥·�µq�(q1c�
(z¶[±c_{�[!Á������

h¹��ºz¿�xºs[}/q�¹k�±s�d�
y·sq0�

x±�d��§��̄ j�»s[z±g�«q��«`%��
f·�ºsoÁdi�

�¹sµk�����

Hm!qÁ�ºz¿�B+y½�y·sq�d�
}).y¹s½�¹½�zÁ�y·sq0».�d�
®�¾z±c�x¹s�n�§b·� �©µd���
«q���©¾zº���!Á��§b·c�¹sµk���
'z½»szº[}�©¾zº��Á¾b·��½¾j�
§»oz±z»�¥·s¾��ºz¿[}).z»�
¥·o}c�¹»q¹�a&[x±s`�nÀsj���
ºz¿� B+k�y·sq�d�}).y¹s½�
§b· � ¾sm[z± � 'z½»sÂ·q� ��
-z¼-k� ±s¶sºoy¹s±[�{»��
«qÁ��·qzº[�±�a��§c¹sµ,q�
�½ºs±�x¾/c¹�a·c¹_µs�d��
¥·o}�«�a�[±s_µs±�§»oz±z»a�
�z¶»s±[�x±sn!Ásj��½¾j��

0�Ê-p�̄ Ãt�¹

-zÂ±zÀ�©·s¼¶\±s_�¾·o}��
ºz¿z»�d�¹�\±qzÁ�d�¸s½{»sj�
}0c(_�]�x³sk!Á���

h¹k�¦�n�©ea�-{�d��}¿[�±q�

¾k½��¦d��·se�¸s{[�y±sµz½��
x·skz½c

¹¿-zÂ�d�¥qÂ�·z±ay·��·o�



�������º,uÌ��Ý¾{kØ�Ûk0ºu�

x³e·

!¿¾zÂ�̧ s{[�x±sÀo}�i�

�¹sµk�����

¹ ½ � ¦ [ ± / q � § z µ * k�
x³�a&-µc¹_µs�d� §zÀ»�
¦q±q�� � � ·q� ·sz»a� � y·{a�
x·+b·zµ·z½c�y¹sq��(Ác�[±n�
y · s �d � x · sq� � x · s_�¾�d�
¹ ¿ - zÂ � d � · q zÂ ] � x ³ e ·�
©+zº»sÀzÂa� y·{�¥zµ�d�
·qzº�zµ»y·»s}d��±q��¹�z¾a�
y·{]�x³k¾��§»k¹sÂx¾sq���§b·�
§»oz±»sÂ�§»kz¹[�x±s`���½¾j��
-zÂ[x±snz±z»�-À[}!Ásj��
-zÂ[x±snz±z»�x·/¾s±�º[±�[}�
©¶ja·� §»oz±� )±� §»k¹s±�
§c¹sµ,k�z±»sÀc¹_�nÀ��

¯Ãt�¹�2_�h��¿v��Êg�

(q¾�d�¹sµk�·q�zÂcz¹�
¥/[}d�¹sµ½s±�¥zºb�nÀ���
®�¾�[}�·qÂd([z±z»�ª_µ��
§»oz±z»�©·-[}�¥z¿a�nÀ��
¸s½{c��½¾j±/q�#b·zÂ�-»b��
¹s¼s_�[}+»���

h©Á[}d��z¶»��¯j�¦½d�-a��
¨`{�

§Ác¹�'¿k�¹»b·s¥\}��¥Ác¹»�d�

·sq�#0�¦*�d��·[±sj�z±c�
¹_µ[±sk�

¾sq�#0·sc�y¹sja�-�d�i�

�¹sµk����

#0»�¥À-Â·sÂ�¯j�¦½d�-z·��
·z¿a���)±�d�'¿k�x±s�a·so�
y¹s½ ��¥Á]x³»k±/q�¹»ÂsÂ�
�`%»az·a�·�d�x¹s��d��·sq�
¥À-k�#0»y·»sÂs�d��·}&�zµ»�
x¹+y»sj�z±*o�y³jb·sk��¾sÂ�d�
#0x·q�d¹{�¥l¾À��x¹+»�
�`%»az·]��¿�z¾a�-�d ��
®��-z·�-�_³ºs¾z·�§c¹sµk�

¸º[}�±s_#c¹�a�!Á���¥[±s_#�
�½d��¥Á]x³»k�¾.»s±�¸qzº�
·�d�x¹s�n�)±]�#0x·1�d��
¥·q�¹»q�)±cx¹+»��«q¹z·�
±-´j�©¶ja�!Ásj��§»oz±z»[�
x±s`��¾sm-q�)±c�x¹+»�·a�¾d�
§c¹sµ,q�¾.»s±�©¶ja·c¹�!Á����
·q�zÂc�a��`µ�[}d�§»oz±z»�
)±� y¸ja&»s±� z±»s`�nÀ���
¸s½{»sj���

¯Ãt�¹�Ã�̄ vÁh

¸s½{»sj�¹sµk±n� ¸s¤0k��
¬Á[}zÁ»� �§����¹sµk±/k�
§»oz±�§µdx¹o�nÀ��¥k½��
«�a�[±s_µs±�d�©¾zº»s±�d�
�Ác¹_�nÀ�����½¾j±n�§»oz±D��
x±s`{�b·�̧ s_µaz·�d�§»oz±z»c�
y¹¶y¾`{»·q�¥¾#»az·�¥b�k�
¾,��a�!Á���«q¹z·�d��§·q��½d�
x·/¾s±a�x·+b��x±snÀ��{!Á���

h®`±&j�¾sqº&»d�y³j·½sk�
¯\!»�

¥ \ ± ` � - � d ( q � � » � d�
x·s¿c¹�©d�

}q0»�9jzº»�¼s*�d�9jx¹�¾j

}qÁqÂsj�y±`zº�x±s/qi��

�¹sµk�����

¥¿!»� ¾sÂa&y½� ©nÀ� ®/�
x¹s�b&»�³b&¼zÂ]�y³jb&�c¹·sk��
�»k�y¹s½a�y·sq�d�¥·1k�-À\}d�
±À\±�d�³b&¼zÂa�x·s�dy¹s��
y³ja��x·s¿c¹�d��¥�y¹s½��#Ác��
§k½s·¾¼s*�d� }q�y¹s�d�
©»jb·�¸o}¶\±n�©zµ»sz¼]�
y³j¾s¼s*q� x¹�zº� x¹�¾j ��
¸o}¶\±n�©nÀ¾j±�µq�y³j¹¾j�
x¹�zº�x¹�¾sj�«q¹��§c¹sµk�¾.�
±-´j�©¶ja·�¾�d�x¹s�n��¥·o}�
¥¾j�«�a·s`{�[}d�«�a�[±s_���
'½�d�'½-k�y·sq�d��»ky¹sqÁ�
©�¾�d�±À\±�d����



º,uÌ��Ý¾{kØ�Ûk0ºu������

h§�d��¦j[}d�±s½j�¦e��¬&½sj[}�
¦n�¦e�

±�d��¦j�±¿1�n�y³j¾j����d��
¦j[}d

±s_�n�¦e�¾s�d�#¾�d�}�d��d

�_�n�¦e[�x±s`��z¾c¹sj�i

�¹sµk�����

¾`�±n�¦¼¾s+[}d�§1»�±s_{k�
§�b��©*j�¾s�d�±�·s+z»�d�
±szµz»�d��_{k�§�b��¾�b�d¹{�
({a�[x±s`��¾b��#zÁ�z¾c¹¾j�
§�c��-½\}±Àso��_µc¹_µ�
±sk±zÀ�zµ»¼s±y¾�d�¥»½sj[}�
¥{z º c ¹ _µ ¾ j ± À s ± y ¾� d�
±_�c¹_��¾,»�¹sj'½a&½s·k�
-zÀ'½a&½s·k�y¹sea�x·s.k�x³e��
©¿k¾j���§c¹sµk��#o�*j±zÀ]�
#zÁc¹�a�b�A-zÂ[}d�¥^�·k�
y¾`�d�«Â�«�a�¶ja�!Á���
±s_��-½\}±zÀ[�}0c(µ¾�d�
¸s½{c��½¾j��±s_{q�§»oz±z»�
©¶j!Ásj��¹sµz½�¾s#cy¹s�[}d�
©¶ja�!Ásj��©*jy¸»az·�)±�¥¿}Á�
«�a�¶ja·�§»oz±�¥¿}�§\y±�
¥¿}Á�z±»sÀc¹_�nÀ����

hx±skz½�§�d��Âa�[�}o0�
¥zµb·��k

®k±sy¾�¦}d��©¿¾j�©�¹zµ[}i�

�¹sµk�����

x±skz½»s!»�x¹+»'½a&�nÀ�
º¼[±_zµz»]� y³jb��¾Àjb·�
�k�©¿¾¼��©�!qÁ�¹zµ»s!»�
±½cz¹[}[�x±µs·Â¾s}d��§c¹sµ,k�
�½¾j���d�±�a��¸k½sj�§Âa&k�
y³jb&�c¹sjyºk�¹z±¾j�#Âd�®q�d�
x³e»�§»½s��«q¹·sd��§a·z±»�
¥�d�±�az·�§c¹sµ,k�º¼[±_zµz»�
y³jb·��k��½ºs±�-À[}!Ásj��½¾j��
)±cx¹�d�±�a�±zÀ�)±�«/zº»s±�
-À[±�¸s½{»sj��½¾j±_}�§»oz±�
z±x±s�a&�[!Á���

&Êe�_��³�e�_¹xc½x�h�
¯Ãt�¹

h-+'Á�̧ s±d�-_�À�y·�d

©�)q�±�q#Âd�y³%q�d�©_}d�

¥�zº��zµ»�¥¼`y³jb�d�©e»sj

x¹�zº��zµ»sj�x³0qi���
�¹sµk�����

¹µd�-+[}d� ¹sd�� '½a&q�
x¾{c(�nyÀ�§�b·s�d��x·sz½-k�
«� d � §{ y » s z ³ [ } � ¥^ � d ��
¥�y¹s½�yºqzº�)[±�x¹+y»sj�
#Âd�x±sn¾s¼sÂsk�·¾��x³e·¾j�
¹s�±sc¹sÂ�§µaz·]��y³jb·s�d�
·c(c�(z¿[±ºs_µsj�«q¹��§b·�
¸s½{»s+q�x¹s�Às}d�� �#Âd�
«�d�x±s{»�}¶az·�-À[}¾·o}�
¹sd��«q�d�x±s{»�¸^�x±s`µ�
-½\z±�«�a�[±s_µs±���!Ásj�
�½¾j��#Âaz·c�¹o0��Á�¾�dy¹s�d�
�µ�§»oz±z»a��z¶»s[�x±s`��
¹s[±zÀc��zÂb�nÀÂj�¸s½{»sj�
�½¾j±n��º1·�¾sm-q�®��}¶az·�
-À[±�§»oz±z»�)±]�#Ác¹s±c�
¹»q¹�a&[�x±s`�nÀÂj�̧ s½{»sj�
�½¾j±n�

*�É�

§»oz±z»c�y¹¶�d��¥·zÂc�
¹s�±sa���¥�a·�·z½�zÁ[}[��
x±s�[±�d�x·sµj��»o#±n�§q��
yºox±snÀc¹�!qÁÂ���©½!q�)±c�
x¹+»�¹qÂs_��¥zºc¹sÂ�¸s�
�·k�¥b·b·�¸s�±/k�©nÀ�)±]#��
§»[±\±n�¾z¼�§q��§»oz±z»�
y¸#[}d��»o#±zÀ�d�-.c�¶j��
¸µ¾{[z±±zÀ�yºox±s`��¾�¾��
)±c�¹s¼s_�[}+»���¾¼y¾o±a·[±���
¸s½{»sj�¥q��x·s_��§b·�§»oz±�
§q¹az·�¾,��a&�¾b�nÀ���§»oz±�
¾.�'oÁz½�¸s½{»sj�)±�¥¿±s±�
«�a�z¼a�nÀ���§»oz±y»s��
§z³b·�¾sm�[}�¥À�y±s½s±�d�
«�a�[±s_µs±�d�̧ s½{»sj�&±m!Á����



�������º,uÌ��Ý¾{kØ�Ûk0ºu�

5HIHUHQFHV�

.DQGVDP\�3LOOD\�0��5��0XWKXUDWQD�0XGDOL\DU�6� ��������1DODGL\DU�8UDLYDODP��6DUDVZDWK\�
0DKDO�

*XUXVDP\��$�6�����������1DODGL\DU�0RRODPXP�(OL\D�8UDL\XP��&KHQQDL��6XUD�%RRNV�

6HHQLYDVDQ��5�����������1DODGL\DU�&KH\\XOXP�6HLWKLJDOXP��&KHQQDL��$QL\DJDP�

'HYQDWK��&�6����������0DJLOYRGX�9D]KD�1DODGL\DU�.DWWXP�9D]KLJDO��&KHQQDL���1DUPDGKD�
3XEOLFDWLRQV�

3DODQLYHO�3LOOD\��3��� 1DODGL�,QEDP��&KHQQDL��7KLUXQHOYHOL�6RXWK�,QGLD�6DLYD�
6LGKDQWKD�3XEOLFDWLRQV�

6UL�&KDQGUDQ��-����������1DODGL\DU�0RRODPXP�7KHOLYXUDL\XP��&KHQQDL���9DUWKDPDQDQ�
3XEOLFDWLRQV�

&DUROLQH�9RLJKW�	�RWKHUV��������0DUFK�����(FRV\VWHP�FDUERQ�UHVSRQVH�RI�DQ�$UFWLF�
SHDWODQGV�WR�VLPXODWHG�WKDZLQJ�SHUPDIURVW��5HWULHYHG�IURP�KWWSV���ZZZ�VFLHQFHGDLO\�FRP

5REHUW�0FVZHHQH\����������
UHWULHYHG�IURP�ZZZ�FDUERQEULHI�RUJ�

7RSLR�6FKQHLGHU���������3RVVLEOH�FOLPDWH�WUDQVLWLRQV�IURP�EUHDNXS�RI�VWUDWRFXPX OXV�
GHFNV�XQGHU�JUHHQKRXVH�ZDUPLQJ��-RXUQDO�RI�1DWXUH�*HRVFLHQFHV��5HWULHYHG�IURP��
KWWSV���ZZZ�QDWXUH�FRP�


