
$UNWLVHQ�DOXHHQ�PHUHQNXONX
MD�PXVWD�KLLOL��SllVW|W

3LHQSROWWR�KXRQRQWDD�LOPDQODDWXD

+DOXDLVLWNR�SDODVHQ
DXULQNRYRLPDODVWD"

DĞƚƐćƉĂůŽŝƐƐĂ�ƐǇŶƚǇǀŝĞŶ�ŚĂŝƚĂůůŝƐƚĞŶ
ĂŝŶĞŝĚĞŶ�ŬƵůŬĞƵƚƵŵŝƐĞŶŶƵƐƚĞĞƚ

ƚĂƌŬĞŶƚƵǀĂƚ

������

,6



Ϯ

ZĂŝƐĂ�dĂƐĂŶƚŽ
ŝůŵĂŶƐƵŽũĞůƵΛŐŵĂŝů͘ĐŽŵ

WƵŚ͘�ϬϰϬ�ϱϯϬϵϯϵϭ

�ŶŶĂ�,ćǇƌŝŶĞŶ͕�,ĞůƐŝŶŐŝŶ��ŶĞƌŐŝĂ
WŝĂ�dǇŶǇƐ͕�,^z

,ĞůĞŶĂ�DƵƐƐĂůŽͲZĂƵŚĂŵĂĂ͕��Ͳ^�ĂůƵĞŚĂůůŝŶƚŽǀŝƌĂƐƚŽ
dƵƵůĂ�WĞůůŝŬŬĂ͕�sdd

:Ăƌŝ�sŝŝŶĂŶĞŶ͕�,ĞůƐŝŶŐŝŶ�ŬĂƵƉƵŶŬŝ
�ŵŵŝ�>ĂƵŬŬĂŶĞŶ͕�/>

�Ŷƚƚŝ�dŽŚŬĂ͕�DĞƚƌŽƉŽůŝĂ��D<
DŝŬŬŽ�^ĂǀŽůĂŚƚŝ͕�^z<�

ZĂŝƐĂ�dĂƐĂŶƚŽ
/ůŵĂŶƐƵŽũĞůƵǇŚĚŝƐƚǇƐ�ƌǇ͕͘�W>�ϭϯϲ͕

ϬϬϮϱϭ,ĞůƐŝŶŬŝ

ϭͬϭ�ƐŝǀƵ�ϮϵϬ�Φ�ͬ�Ϯϲϱ�Φ
ϭͬϮ�ƐŝǀƵ�ϮϭϬ�Φ�ͬ�ϭϵϯ�Φ
ϭͬϯ�ƐŝǀƵ�ϭϲϬ�Φ�ͬ�ϭϰϴ�Φ

ǁǁǁ͘ŐƌĂĨŝŽƐŽ͘ĨŝͬdĂƌŵŽ�>ĂǀŝŬŬĂ

'ƌĂĨŝŽƐŽ

sĂŵŵĂůĂŶ�<ŝƌũĂƉĂŝŶŽ�KǇ
/^^EͲ>�ϭϮϯϵͲϴϵϱϬ
/^^E�ϭϮϯϵͲϴϵϱϬ�;WĂŝŶĞƚƚƵͿ
/^^E�ϮϯϮϯͲϭϮϭϭ�;sĞƌŬŬŽũƵůŬĂŝƐƵͿ

/ůŵĂŶƐƵŽũĞůƵǇŚĚŝƐƚǇƐ�ƌǇ͘
^ŝŚƚĞĞƌŝ�>ŝŝƐĂ�<ĂůůŝŽ
W>�ϭϯϲ͕�ϬϬϮϱϭ�,ĞůƐŝŶŬŝ
WƵŚ͘�Ϭϰϱ�ϭϯϯϱϵϴϵ
ƐŝŚƚĞĞƌŝΛŝƐǇ͘Ĩŝ
ǁǁǁ͘ŝƐǇ͘Ĩŝ

>ĞŚƚŝ�ŽŶ�ůƵĞƚƚĂǀŝƐƐĂ�ǇůŝŽƉŝƐƚŽũĞŶ͕�ŬŽƌŬĞĂŬŽƵůƵũĞŶ�ũĂ
ĂŵŵĂƚƚŝŬŽƌŬĞĂŬŽƵůƵũĞŶ�ŬŝƌũĂƐƚŽŝƐƐĂ�ƐĞŬć�ƐƵƵƌŝŵŵŝƐƐĂ
ŬĂƵƉƵŶŐŝŶŬŝƌũĂƐƚŽŝƐƐĂ�;ŵĂĂŬƵŶƚĂŬŝƌũĂƐƚŽƚͿ͘

dŝĚŶŝŶŐĞŶ�ĨŝŶŶƐ�ƚŝůů�ƉĊƐĞĞŶĚĞ�ŝ�ƵŶŝǀĞƌƐŝƚĞƚĞŶƐ͕
ŚƂŐƐŬŽůŽƌŶĂƐ�ŽĐŚ�ǇƌŬĞƐŚƂŐƐŬŽůŽƌŶĂƐ�ďŝďůŝŽƚĞŬ�ƐĂŵƚ
ŝ�ĚĞ�ƐƚƂƌƐƚĂ�ƐƚĂĚƐďŝďůŝŽƚĞŬ�;ůĂŶĚƐŬĂƉƐďŝďůŝŽƚĞŬĞŶͿ͘

<ĂĂƌůĞ�<ƵƉŝĂŝŶĞŶ

<ĂƚũĂ�>ŽǀĠŶ

WĞƩĞƌŝ�,ƵƵƐŬĂ͕��ŶƵ�<ŽƵƐĂ͕�^Ăƌŝ�^ŝŝƚŽŶĞŶ͕�<Ăƌŝ�tĞůůŵĂŶ͘

:ƵŬŬĂ�DĂŬŬŽŶĞŶ͕��ƌŝ�DćŶŶŝŬŬƂ͕�>ĂƵƌĂ�^ŽŬŬĂ͕��Ŷƫ�dŽŚŬĂ͘

/ůŵĂŶƐƵŽũĞůƵǇŚĚŝƐƚǇƐ�ƌǇ͘
^ŝŚƚĞĞƌŝ�>ŝŝƐĂ�<ĂůůŝŽ
W>�ϭϯϲ͕�ϬϬϮϱϭ�,ĞůƐŝŶŬŝ
WƵŚ͘�Ϭϰϱ�ϭϯϯϱϵϴϵ
ƐŝŚƚĞĞƌŝΛŝƐǇ͘Ĩŝ
ǁǁǁ͘ŝƐǇ͘Ĩŝ

EŽƌĚĞĂ�ϭϮϲϵϯϬͲϲϭϱϯϮϲ

/ůŵĂŶƐƵŽũĞůƵǇŚĚŝƐƚǇƐ�ƌǇ͘
^ŝŚƚĞĞƌŝ�>ŝŝƐĂ�<ĂůůŝŽ

W>�ϭϯϲ͕�ϬϬϮϱϭ�,ĞůƐŝŶŬŝ
WƵŚ͘�Ϭϰϱ�ϭϯϯϱϵϴϵ
ƐŝŚƚĞĞƌŝΛŝƐǇ͘Ĩŝ
ǁǁǁ͘ŝƐǇ͘Ĩŝ



ϯ

WććŬŝƌũŽŝƚƵƐ

�ƌŬƚŝƐĞŶ�ĂůƵĞĞŶ�ŵĞƌĞŶŬƵůŬƵ
ũĂ�ŵƵƐƚĂ�Śŝŝůŝ�ͲƉććƐƚƂƚ

WŝĞŶƉŽůƚƚŽ�ŚƵŽŶŽŶƚĂĂ�ŝůŵĂŶͲ
ůĂĂƚƵĂ

,ĂůƵĂŝƐŝƚŬŽ�ƉĂůĂƐĞŶ
ĂƵƌŝŶŬŽǀŽŝŵĂůĂƐƚĂ͍

<ĂƐǀŝŚƵŽŶĞŬĂĂƐƵƉććƐƚƂũĞŶ
ƉĂŝŬĂůůŝƐƚĞŶ�ǀćŚĞŶƚćŵŝƐͲ
ƚŽŝŵĞŶƉŝƚĞŝĚĞŶ�ǀĂŝŬƵƚƵŬƐĞƚ

DĞƚƐćƉĂůŽŝƐƐĂ�ƐǇŶƚǇǀŝĞŶ
ŚĂŝƚĂůůŝƐƚĞŶ�ĂŝŶĞŝĚĞŶ�ŬƵůŬĞƵͲ
ƚƵŵŝƐĞŶŶƵƐƚĞĞƚ�ƚĂƌŬĞŶƚƵǀĂƚ

/ůŵĂƐƐĂ

ϯ
ϰ
ϴ
ϭϮ
ϭϱ

ϭϵ

ϮϮ

�



ϰ

sĞƐĂ�sŝŚĂŶŶŝŶũŽŬŝ͕�ŬŽƌŬĞĂŬŽƵůƵŚĂƌũŽŝƩĞůŝũĂ
^ƵŽŵĞŶ�ǇŵƉćƌŝƐƚƂŬĞƐŬƵƐ͕
/ůŵĂŶƐĂĂƐƚĞĞƚ�ũĂ�ŝůŵĂƐƚŽŶŵƵƵƚŽŬƐĞŶ�ŚŝůůŝŶƚć
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ϱ



ϲ

$UNWLVHQ�DOXHHQ�PXVWD�KLLOL��SllVW|MHQ�MD�QLLGHQ�
LOPDVWROOLVWHQ�YDLNXWXVWHQ�NULLWWLQHQ�WDUNDVWHOX�RQ�
HULW\LVHQ�DMDQNRKWDLVWD�MD�PRWLYRLWXD�MXXUL�Q\W�



ϳ

/lKWHHW�



ϴ

WŝĂ��ŶƫůĂ͕�ĞƌŝŬŽŝƐƚƵƚŬŝũĂ͕�/ůŵĂƟĞƚĞĞŶ�ůĂŝƚŽƐ
DŝŬĂ�sĞƐƚĞŶŝƵƐ͕�ƚƵƚŬŝũĂ͕�/ůŵĂƟĞƚĞĞŶ�ůĂŝƚŽƐ7

/ůŵĂŶƐĂĂƐƚĞŝĚĞŶ�ƉŝƚŽŝƐƵƵĚĞƚ�ŽǀĂƚ�
�ƵƌŽŽƉĂƐƐĂ�ĞĚĞůůĞĞŶ�ǀĂĂƌĂůůŝƐĞŶ�ŬŽƌͲ
ŬĞĂƚ͕�ŝůŵĞŶĞĞ��ƵƌŽŽƉĂŶ�ǇŵƉćƌŝƐƚƂǀŝͲ
ƌĂƐƚŽŶ�;���Ϳ�ǀƵŽƐŝƩĂŝƐĞƐƚĂ�ƌĂƉŽƌƟƐƚĂ͘�
^ĂĂƐƚĞĞƚ�Ğŝǀćƚ�ŬƵŝƚĞŶŬĂĂŶ�ũĂŬĂƵĚƵ�
ƚĂƐĂŝƐĞƐƟ�Ǉůŝ�ŬŽŬŽ��ƵƌŽŽƉĂŶ͘�^ƵŽŵĞƐͲ
ƐĂ�ŝůŵĂŶƐĂĂƐƚĞƉŝƚŽŝƐƵƵĚĞƚ�ŽǀĂƚ�ǇůĞŝͲ
ƐĞƐƟ�ŽƩĂĞŶ�ǀĂƌƐŝŶ�ƉŝĞŶŝć͘�/ŚŵŝƐƚĞŶ�
ƚĞƌǀĞǇĚĞŶ�ũĂ�ůƵŽŶŶŽŶ�ƐƵŽũĞůĞŵŝƐĞŬƐŝ�
ŽŶ��h͗ƐƐĂ�ŵććƌŝƚĞƩǇ�ŝůŵĂŶƐĂĂƐƚĞŝĚĞŶ�
ƉŝƚŽŝƐƵƵŬƐŝůůĞ�ƌĂũĂͲ�ũĂ�ƚĂǀŽŝƚĞĂƌǀŽũĂ͕�
ũŽŝƚĂ�ũćƐĞŶŵĂŝĚĞŶ�ƚƵůĞĞ�ŶŽƵĚĂƩĂĂ͘



ϵ

^ƵƵƌĞƚ�ŚŝƵŬŬĂƐĞƚ�Ğŝ�ǇŚƚć
ǀĂĂƌĂůůŝƐŝĂ



ϭϬ

>ŝŝŬĞŶƚĞĞŶ�ƉććƐƚƂƚ�ĞĚĞůůĞĞŶ�
ŽŶŐĞůŵĂůůŝƐŝĂ

KƚƐŽŶŝ�ŽŶ��ƚĞůćͲ�ƵƌŽŽƉĂŶ�ŽŶͲ
ŐĞůŵĂ

3LHQKLXNNDVWHQ�KDLWDOOLVXXGHQ�
YXRNVL�QLLGHQ�WDYRLWHDUYRD�WLXNHQQH�
WDDQ��YXRQQD������SLHQKLXNNDVWHQ�

SLWRLVXXV�HL�VDD�\OLWWll
����J�P��



ϭϭ



ϭϮ

�ƩĞ�<ĂůůŝŽ͕�ƉƌŽũĞŬƟŶũŽŚƚĂũĂ͕�,ĞůĞŶ�KǇ7

,ĞůĞŶ�KǇ͗Ŷ�ƉŝĂŶ�ǀĂůŵŝƐƚƵǀĂŶ�
^ƵŽŵĞŶ�ƐƵƵƌŝŵŵĂŶ�ĂƵƌŝŶͲ
ŬŽǀŽŝŵĂůĂŶ�ϭϭϴϴ�ŶŝŵŝŬŬŽͲ
ƉĂŶĞĞůŝĂ�ŵǇǇƟŝŶ�ůŽƉƉƵƵŶ�
ŵƵƵƚĂŵĂƐƐĂ�ƉćŝǀćƐƐć͘�zƌŝƚǇƐ�
ŽŶ�ƐŝƚŽƵƚƵŶƵƚ�ƌĂŬĞŶƚĂŵĂĂŶ�
ůŝƐćć�ĂƵƌŝŶŬŽǀŽŝŵĂĂ�ŬǇƐǇŶͲ
ŶćŶ�ŵƵŬĂŝƐĞƐƟ͕�ũŽƚĞŶ�ƵƵƩĂ�
ǀŽŝŵĂůĂĂ�ƐƵƵŶŶŝƚĞůůĂĂŶ�ũŽ͘�
,ĞůĞŶ�ŬĞƌćć�ŵǇƂƐ�ĂƐŝĂŬͲ
ŬĂŝĚĞŶƐĂ�ǇůŝũććŵćůćŵŵƂŶ�
ŚǇƂƚǇŬćǇƩƂƂŶ�ćůǇŬŬććƐƟ�
ŬĂƵŬŽũććŚĚǇƚǇŬƐĞŶ�ĂǀƵůůĂ͘



ϭϯ



ϭϰ



ϭϱ

�ƌŬŬŝ�Wćƌũćůć͕�<ƵŽƉŝŽŶ�ŬĂƵƉƵŶŬŝ͕�ĂůƵĞĞůůŝƐĞƚ�ǇŵƉćƌŝƐƚƂŶƐƵŽũĞůƵƉĂůǀĞůƵƚ
dĂƉŝŽ�<ĞƩƵŶĞŶ͕�<ƵŽƉŝŽŶ�ŬĂƵƉƵŶŬŝ͕�ĂůƵĞĞůůŝƐĞƚ�ǇŵƉćƌŝƐƚƂŶƐƵŽũĞůƵƉĂůǀĞůƵƚ
�ƌũĂ��ƐŝŬĂŝŶĞŶ͕�dĞƌǀĞǇĚĞŶ�ũĂ�,ǇǀŝŶǀŽŝŶŶŝŶ�ůĂŝƚŽƐ
DĂƌũŽ�EŝŝƩǇŶĞŶ͕�dĞƌǀĞǇĚĞŶ�ũĂ�,ǇǀŝŶǀŽŝŶŶŝŶ�ůĂŝƚŽƐ
:ŽƵŶŝ�dƵŽŵŝƐƚŽ͕�dĞƌǀĞǇĚĞŶ�ũĂ�,ǇǀŝŶǀŽŝŶŶŝŶ�ůĂŝƚŽƐ

7

<ĂƐǀŝŚƵŽŶĞŬĂĂƐƵƉććƐƚƂũĞŶ
ƉĂŝŬĂůůŝƐƚĞŶ�ǀćŚĞŶƚćŵŝƐƚŽŝŵĞŶƉŝƚĞŝĚĞŶ
ǀĂŝŬƵƚƵŬƐĞƚ�<ƵŽƉŝŽŶ�ƉććƐƚƂŝŚŝŶ͕�ŝůŵĂŶůĂĂƚƵƵŶ
ƐĞŬć�ǀćĞƐƚƂŶ�ƚĞƌǀĞǇƚĞĞŶ�ũĂ�ŚǇǀŝŶǀŽŝŶƟŝŶ
:ŽŚĚĂŶƚŽ

�ƌǀŝŽŝĚƵƚ�ŬĂƐǀŝŚƵŽŶĞŬĂĂƐƵƉććƐƚƂũĞŶ
ǀćŚĞŶŶǇƐƚŽŝŵĞŶƉŝƚĞĞƚ



ϭϲ

dĞƌǀĞǇƐͲ�ũĂ�ŚǇǀŝŶǀŽŝŶƟǀĂŝŬƵƚƵƐĂƌǀŝŽŝŶƟ

^ĞŬƚŽƌŝ ϮϬϭϬ�ŶǇŬǇƟůĂŶŶĞ ϮϬϮϬ���h ϮϬϮϬ��KϮ�ŝŶƚĞƌǀĞŶƟŽ�
;ϭͿ

,ĂĂƉĂŶŝĞŵĞŶ�ǀŽŝŵĂůĂŝƚŽƐ Ύ�WŽůƩŽĂŝŶĞĞƐƚĂ�ϰ�й�ďŝŽŵĂƐƐĂĂ
Ύ�dƵŽƚĂŶƚŽŵććƌć�ǀƵŽĚĞŶ�ϮϬϭϬ
���ƚŽƚĞƵƚƵŵĂ

Ύ�WŽůƩŽĂŝŶĞĞƐƚĂ�ϰ�й�ďŝŽŵĂƐƐĂĂ
Ύ�dƵŽƚĂŶƚŽŵććƌć�ĂƌǀŝŽŝƚƵ�ƵƵƐŝĞŶ͕
���ŬŽƌũĂƩƵũĞŶ�ũĂ�ǀĂŶŚŽũĞŶ�ƌĂŬĞŶͲ
���ŶƵƐƚĞŶ�ŵććƌćŶ�ĞŶŶƵƐƚĞŝĚĞŶ
���ŵƵŬĂĂŶ

Ύ�WŽůƩŽĂŝŶĞĞƐƚĂ�ϱϬ�й�ďŝŽŵĂƐƐĂĂ
Ύ�dƵŽƚĂŶƚŽŵććƌć�ĂƌǀŝŽŝƚƵ�ƵƵƐŝĞŶ͕
���ŬŽƌũĂƩƵũĞŶ�ũĂ�ǀĂŶŚŽũĞŶ�ƌĂŬĞŶŶƵƐͲ
���ƚĞŶ�ŵććƌćŶ�ĞŶŶƵƐƚĞŝĚĞŶ�ŵƵŬĂĂŶ

dŝĞůŝŝŬĞŶŶĞ Ύ�WŽůƩŽĂŝŶĞĞƐƚĂ�ϱ�й�ďŝŽƉŽůƩŽͲ
���ĂŝŶĞŝƚĂ
Ύ�WŽůƩŽĂŝŶĞĞŶ�ŬćǇƩƂ�ǀƵŽĚĞŶ
���ϮϬϭϬ�ƚŽƚĞƵƚƵŵĂ
Ύ��ƵƚŽŬĂŶƚĂ��hZKϯͲƉććƐƚƂůƵŽͲ�
���ŬŝƚƵŬƐĞůůĂ

Ύ�WŽůƩŽĂŝŶĞĞƐƚĂ�ϮϬ�й�ďŝŽƉŽůƩŽͲ
���ĂŝŶĞƩĂ
Ύ�WŽůƩŽĂŝŶĞĞŶ�ŬćǇƩƂ�ĂƌǀŝŽŝƚƵ
���ĞŶŶƵƐƚĞƚƵŶ�ůŝŝŬĞŶŶĞŬĂƐǀƵŶ
���ƉŽŚũĂůƚĂ
Ύ��ƵƚŽŬĂŶƚĂ��hZKϰͲ�ƉććƐƚƂůƵŽŬŝͲ
���ƚƵŬƐĞůůĂ

Ύ�WŽůƩŽĂŝŶĞĞƐƚĂ�ϯϬ�й�ďŝŽƉŽůƩŽͲ
���ĂŝŶĞŝƚĂ
Ύ�WŽůƩŽĂŝŶĞĞŶ�ŬćǇƩƂ�ĂƌǀŝŽŝƚƵ�ĞŶͲ
���ŶƵƐƚĞƚƵŶ�ůŝŝŬĞŶŶĞŬĂƐǀƵŶ�ƉŽŚũĂůƚĂ
Ύ��ƵƚŽŬĂŶƚĂ��hZKϱͲ�ƉććƐƚƂůƵŽŬŝͲ
���ƚƵŬƐĞůůĂ

�ƐƵŶƚŽũĞŶ�ĞŶĞƌŐŝĂͲ
ƚĞŚŽŬŬƵƵƐ�ũĂ�ĞƌŝůůŝƐͲ
ůćŵŵŝƚǇƐ

Ύ��ƐƵŶƚŽũĞŶ�ůćŵŵŝƚǇƐĞŶĞƌŐŝĂŶ
���ƚĂƌǀĞ�ŬĞƐŬŝŵććƌŝŶ�ϭϲϲ�ŬtŚͬŵϮ
���;ƉĞƌƵƐƚƵƵ�ƚŽĚĞůůŝƐĞĞŶ�ŬĂƵŬŽůćŵͲ
���ŵƂŶ�ŬćǇƩƂƂŶͿ
Ύ��ƐƵŶƚŽũĞŶ�ůćŵŵŝƚǇƐŵĞŶĞƚĞůŵćƚ
���ũĂŬĂĂŶƚƵǀĂƚ�ŬƵƚĞŶ�ϮϬϭϬ

Ύ�ϯ�й�ĂƐƵŶŶŽŝƐƚĂ�ĞŶĞƌŐŝĂŬŽƌũĂƚĂĂŶ
���ǀƵŽƐŝƩĂŝŶ�ϮϬϭϬͲϮϬϮϬ�ǀćůŝůůć
Ύ�<ŽƌũĂƩƵũĞŶ�ũĂ�ƵƵƐŝĞŶ�ƌĂŬĞŶŶƵƐƚĞŶ
���ůćŵŵŝƚǇƐĞŶĞƌŐŝĂŶ�ƚĂƌǀĞ
���ϳϬ�ŬtŚͬŵϮ

Ύ��ƐƵŶƚŽũĞŶ�ůćŵŵŝƚǇƐŵĞŶĞƚĞůŵćƚ
���ũĂŬĂĂŶƚƵǀĂƚ�ŬƵƚĞŶ�ϮϬϭϬ

Ύ�ϯ�й�ĂƐƵŶŶŽŝƐƚĂ�ĞŶĞƌŐŝĂŬŽƌũĂƚĂĂŶ
���ǀƵŽƐŝƩĂŝŶ�ϮϬϭϬͲϮϬϮϬ�ǀćůŝůůć
Ύ�<ŽƌũĂƩƵũĞŶ�ũĂ�ƵƵƐŝĞŶ�ƌĂŬĞŶŶƵƐƚĞŶ
���ůćŵŵŝƚǇƐĞŶĞƌŐŝĂŶ�ƚĂƌǀĞ
���Ϯϱ�ŬtŚͬŵϮ

Ύ�PůũǇůćŵŵŝƚǇƐ�ŬŽƌǀĂƚĂĂŶ�ƉƵƵŶ
���ƉŝĞŶƉŽůƚŽůůĂ
Ύ�WƵƵƚĂ�ŬćǇƚĞƚććŶ�ƚƵŬŝůćŵŵŝƚǇŬͲ
���ƐĞŶć�ŬĂŬƐŝŶŬĞƌƚĂŝŶĞŶ�ŵććƌć�ǀĞƌͲ
���ƌĂƩƵŶĂ�ǀƵŽƚĞĞŶ�ϮϬϭϬ



ϭϳ

sĂŝŬƵƚƵŬƐĞƚ�ƉććƐƚƂŝŚŝŶ

dĞƌǀĞǇƐͲ�ũĂ�ŚǇǀŝŶǀŽŝŶƟǀĂŝŬƵƚƵŬƐĞƚ



ϭϴ

dĞƌǀĞǇƐǀĂƐƚĞ ϮϬϭϬ�ŶǇŬǇƟůĂŶŶĞ ϮϬϮϬ���h ϮϬϮϬ��KϮ

ŝŶƚĞƌǀĞŶƟŽ
ϮϬϮϬ��KϮ

ŝŶƚĞƌǀĞŶƟŽ
Ͳ�Ğŝ�ƉƵƵŶƉŽůƩŽĂ

<ŽŬŽŶĂŝƐŬƵŽůůĞŝƐƵƵƐ ϰϳϬ ϰϯϬ ϰϮϴ ϰϮϬ

DĞŶĞƚĞƚǇƚ�ƚǇƂƉćŝǀćƚ�;t>�ƐͿ Ϭ͘ϳ Ϭ͘ϲ Ϭ͕ϲ Ϭ͘ϲ

ZĂũŽŝƚĞƚƵŶ�ĂŬƟŝǀŝƐƵƵĚĞŶ�Ɖćŝǀćƚ�;Z��ƐͿ Ϭ͘Ϯ Ϭ͘Ϯ Ϭ͕Ϯ Ϭ͘Ϯ

sĂƐƚĂƐǇŶƚǇŶĞŝĚĞŶ�ŬƵŽůůĞŝƐƵƵƐ�;фϭ�ǀ͘ Ϳ ϳ ϳ ϳ ϲ

<ƌŽŽŶŝŶĞŶ�ŬĞƵŚŬŽƉƵƚŬĞŶƚƵůĞŚĚƵƐ�;хϭϱ�ǀ͘ Ϳ ϭϯϳ ϭϮϲ ϭϮϱ ϭϮϯ

^ǇĚćŶͲ�ũĂ�ǀĞƌŝƐƵŽŶŝƐĂŝƌĂƵŬƐŝĞŶ
ƐĂŝƌĂĂůĂŚŽŝƚŽ

Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͕Ϭ Ϭ͘Ϭ

,ĞŶŐŝƚǇƐƟĞƐĂŝƌĂƵŬƐŝĞŶ�ƐĂŝƌĂĂůĂŚŽŝƚŽ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͕Ϭ Ϭ͘Ϭ

zŚƚĞĞŶƐć ϲϭϱ ϱϲϰ ϱϲϭ ϱϱϬ



ϭϵ

:ĂĂŬŬŽ�<ƵŬŬŽŶĞŶ͕�ƚƵƚŬŝŵƵƐƉƌŽĨĞƐƐŽƌŝ͕�/ůŵĂƟĞƚĞĞŶ�ůĂŝƚŽƐĂŝƚŽƐ
:ƵŚĂ�EŝŬŵŽ͕�ǀĂŶŚĞŵƉŝ�ƚƵƚŬŝũĂ͕�/ůŵĂƟĞƚĞĞŶ�ůĂŝƚŽƐ
DŝŬŚĂŝů�^ŽĮĞǀ͕�ĞƌŝŬŽŝƐƚƵƚŬŝũĂ͕�/ůŵĂƟĞƚĞĞŶ�ůĂŝƚŽƐ

7

0HWVlSDORLVVD�V\QW\�
YLHQ�KDLWDOOLVWHQ�DLQHLGHQ�
NXONHXWXPLVHQQXVWHHW�
WDUNHQWXYDW

DĞƚƐćͲ�ũĂ�ŵĂĂƐƚŽƉĂůŽŝƐƐĂ�ƐǇŶƚǇǀćƚ�ƉŝĞŶŚŝƵŬŬĂƐĞƚ�
ũĂ�ƐĂǀƵŬĂĂƐƵƚ�ǀĂŝŬƵƩĂǀĂƚ�ƐĞŬć�ŝŚŵŝƐƚĞŶ�ƚĞƌǀĞǇƚĞĞŶ�
ĞƩć�ŝůŵĂƐƚŽŶŵƵƵƚŽŬƐĞĞŶ͘�WĂůŽŝƐƐĂ�ƐǇŶƚǇǀŝĞŶ�ŚĂŝͲ
ƚĂůůŝƐƚĞŶ�ĂŝŶĞŝĚĞŶ�ŬƵůŬĞƵƚƵŵŝƐĞŶ�ƚŽĚĞŶŵƵŬĂŝƐĞůůĂ�
ĞŶŶƵƐƚĂŵŝƐĞůůĂ�ǀŽŝĚĂĂŶ�ǀćŚĞŶƚćć�ƉĂůŽŝƐƚĂ�ĂŝŚĞƵƚƵͲ
ǀŝĂ�ƚĞƌǀĞǇĚĞůůŝƐŝć�ũĂ�ƚĂůŽƵĚĞůůŝƐŝĂ�ŵĞŶĞƚǇŬƐŝć͘�dćƐƐć�
ƚƵƚŬŝŵƵŬƐĞƐƐĂ�ŽŶ�ŬĞŚŝƚĞƩǇ�ůĂƐŬĞŶƚĂŵĞŶĞƚĞůŵć͕�ũŽůůĂ�
ǀŽŝĚĂĂŶ�ĂŝĞŵƉĂĂ�ƉĂƌĞŵŵŝŶ�ĂƌǀŝŽŝĚĂ�ƉĂůŽŬĂĂƐƵũĞŶ�
ũĂ�ŚŝƵŬŬĂƐƚĞŶ�ŬƵůŬĞƵƚƵŵŝƐƚĂ�ũĂ�ƉŝƚŽŝƐƵƵŬƐŝĂ�ƉĂůŽŶ�
ůćŚŝĂůƵĞĞůůĂ͘



ϮϬ

.LLWRNVHW

.RUNHDQ�PHWVlSDORULVNLQ�SlLYLHQ�RQ�DUYL�
RLWX�OLVllQW\YlQ�PDDVVDPPH�YXRVLVDGDQ�
ORSSXXQ�PHQQHVVl���²���SURVHQWWLD�



Ϯϭ

EXUQLQJ�H[SHULPHQW�LQ�+\\WLlOl��)LQODQG��LQ�������7KH�
PRGHO�SUHGLFWLRQV�DQG�PHDVXUHG�YDOXHV�RQ�SOXPH�ULVH�DQG�
GLVSHUVLRQ�ZHUH�IDLUO\�ZHOO�LQ�DJUHHPHQW��+RZHYHU��WKHUH�
ZHUH�VXEVWDQWLDO�XQFHUWDLQWLHV�LQ�HVWLPDWLQJ�ERWK�WKH�VRXUFH�
WHUPV�IRU�WKH�DWPRVSKHULF�GLVSHUVLRQ�FRPSXWDWLRQV�DQG�WKH�
UHOHYDQW�YHUWLFDO�PHWHRURORJLFDO�SURÀOHV�

-DDNNR�.XNNRQHQ��UHVHDUFK�SURIHVVRU��
�����������������MDDNNR�NXNNRQHQ#IPL
-XKD�1LNPR��VHQLRU�UHVHDUFK�VFLHQWLVW�
�����������������MXKD�QLNPR#IPL�À
0LNKDLO�6RÀHY��VHQLRU�VFLHQWLVW�
�����������������PLNKDLO�VRÀHY#IPL�À

)LQQLVK�0HWHRURORJLFDO�,QVWLWXWH��(ULN�3DOPpQLQ�DXNLR����
),�������+HOVLQNL��)LQODQG

(QJOLVK�$EVWUDFW

0RUH�DFFXUDWH�PHWKRGV�IRU�WKH�IRUHFDVWLQJ�RI�KDUPIXO�
VXEVWDQFHV�RULJLQDWHG�IURP�ZLOG�ODQG�ÀUHV

)LQH�SDUWLFXODWH�PDWWHU�DQG�JDVHRXV�SROOXWDQWV�RULJLQDWHG�
IURP�ZLOG�ODQG�ÀUHV�ERWK�DIIHFW�KXPDQ�KHDOWK�DQG�FRQWULEXWH�
WR�FOLPDWH�FKDQJH��7KLV�VWXG\�ZDV�SDUW�RI�WKH�ZRUN�IRU�UHÀQLQJ�
WKH�,6�),5(6��V\VWHP��,QWHJUDWHG�PRQLWRULQJ�DQG�PRGHOOLQJ�
6\VWHP�IRU�ZLOG�ODQG�ÀUHV��ZKLFK�KDV�EHHQ�SUHVHQWHG�DW�
KWWS���LV�ÀUHV�IPL�À��:H�KDYH�SUHVHQWHG�DQ�RYHUYLHZ�RI�
D�IDLUO\�FRPSOH[�PDWKHPDWLFDO�PRGHO�WKDW�DGGUHVVHV�WKH�
YDULDWLRQV�RI�WKH�FURVV�SOXPH�LQWHJUDWHG�SURSHUWLHV�RI�
D�EXR\DQW�SOXPH�LQ�WKH�SUHVHQFH�RI�D�YHUWLFDOO\�YDU\LQJ�
DWPRVSKHUH��7KH�PRGHO�DOVR�LQFOXGHV�D�WUHDWPHQW�IRU�D�
ULVLQJ�EXR\DQW�SOXPH�LQWHUDFWLQJ�ZLWK�DQ�LQYHUVLRQ�OD\HU��
:H�KDYH�FRPSDUHG�WKH�PRGHO�SUHGLFWLRQV�ZLWK�WKH�GDWD�
RI�WZR�SUHVFULEHG�ZLOG�ODQG�ÀUH�H[SHULPHQWV��WKH�6&$5�&�
H[SHULPHQW�LQ�4XLQDXOW��86��LQ�������DQG�WKH�SUHVFULEHG�



ϮϮ

/>D�^^�

,OPDWLHWHHQ�ODLWRNVHQ�WXWNLMD�+DQQD�0lNHOlQ�
YlLW|VWXWNLPXNVHQ� PXNDDQ� WXOHYDLVXXGHQ�
NHVlLOPDVWR� VXRVLL� PHWVlSDORMHQ� V\WW\PLV�
Wl� 6XRPHVVD� Q\N\LVWl� HQHPPlQ�� 0HWVl�
SDORMHQ� PllUlQ� OLVllQW\PLQHQ� MD� SDORDODQ�
ODDMHQHPLQHQ�ULLSSXX�LOPDVWRQ�OLVlNVL�PXX�
WRNVLVWD� PHWVLHQ� UDNHQWHHVVD� MD� KRLGRV�
VD� VHNl� LKPLVHQ� WRLPLQQDVWD� WXOHYLHQ� YXR�
VLN\PPHQLHQ�DLNDQD�
9lLW|VW\|VVl� WDUNDVWHOWLLQ� LOPDVWRQ� YDL�

NXWXVWD� NHVlQ� NHVNLPllUlLVHHQ� PHWVlSD�
ORYDDUDDQ� NHVlQ� NHVNLOlPS|WLODQ� MD� VDGH�
VXPPDQ� DYXOOD�� 7\|VVl� K\|G\QQHWWLLQ� 6XR�
PHQ� NXXNDXVLNHVNLOlPS|WLODQ� MD� VDGHVXP�
PDQ� SLWNLl� DLNDVDUMRMD�� LOPDVWRPDOOLODVNHO�
PLLQ� SHUXVWXYLD� WRGHQQlN|LV\\VHQQXVWHLWD�
NHVlQ� NHVNLOlPS|WLODVWD� MD� NHVNLPllUlL�
VHVWl�VDGHVXPPDVWD�WXOHYDLVXXGHVVD��VHNl�
VXRPDODLVHQ� PHWVlSDORLQGHNVLQ� ODVNHWWXMD�

dƵůĞǀĂŝƐƵƵĚĞŶ�ŬĞƐćŝůŵĂƐƚŽ�
ƐƵŽƐŝŝ�ŵĞƚƐćƉĂůŽũĞŶ
ƐǇƩǇŵŝƐƚć

DUYRMD� XVHLOWD� HUL� KDYDLQWRDVHPLOWD�� ,OPDV�
WROOLVHQ�PHWVlSDORYDDUDQ�YDLKWHOXLWD�WDUNDV�
WHOWLLQ�QRLQ�VDWD�YXRWWD�Q\N\KHWNHVWl�WDDNVH��
MD�HWHHQSlLQ�

0HWVlSDORLOOH�RWROOLVHW�RORVXKWHHW�OLVllQ�
W\YlW�HWHQNLQ�/DSLVVD�

´,OPDVWRQPXXWRNVHQ� YDLNXWXV� PHWVlSDOR�
YDDUDDQ� HL� ROH� LWVHVWllQ� VHOYl�� VLOOl� OlPS|�
OLVll�PHWVlSDORYDDUDD��NXQ� WDDV�VDWHLVXXV�
SLHQHQWll� VLWl�� 7XORVWHQ� PXNDDQ� Ql\WWll�
NXLWHQNLQ� VLOWl�� HWWHL� VDGHPllULHQ� NDVYX�
ULLWl�NRPSHQVRLPDDQ�OLVllQW\Yll�OlPS|l�MD�
VHQ�P\|Wl� YRLPLVWXYDD�KDLKGXQWDD��1LLGHQ�
SlLYLHQ� OXNXPllUl�� MROORLQ� PHWVlSDORYDDUD�
RQ� YRLPDVVD�� Ql\WWlLVL� VLLV� NDVYDYDQ� WX�
OHYDLVXXGHVVD�� NXQ� DVLDD� WDUNDVWHOODDQ�
SXKWDDVWL� NHVNLPllUlLVHQ� NHVlLOPDVWRQ�
NDQQDOWDµ��+DQQD�0lNHOl�NHUWRR�
7RGHQQlN|LV\\V� SDORYDDUDSlLYLHQ� OLVllQ�

W\PLVHHQ�RQ�VXXULQ�6XRPHQ�SRKMRLVRVDVVD��
PLVVl� NHVNLPllUlLQHQ� SDORYDDUDSlLYLHQ�
OXNXPllUl� OLVllQW\\� SDUKDDQ� DUYLRQ� PX�
NDDQ� YXRVLVDGDQ� ORSSXXQ� PHQQHVVl� QRLQ�
N\PPHQHOOl�SlLYlOOl�

,OPDWLHWHHQ� ODLWRNVHQ� WXWNLMDQ� -RQL�3HNND�3LHWLNlLVHQ� ,Wl�6XRPHQ�\OLRSLVWRVVD� WDUNDVWHWWD�
YDVVD�YlLW|VW\|VVl�RQ�RVRLWHWWX��HWWl�PXVWDQ�KLLOHQ� LOPDVWRYDLNXWXNVLLQ�S\VW\WllQ�YDLNXWWD�
PDDQ�NRKGHQQHWXLOOD�SllVW|UDMRLWXNVLOOD�LOPDQ��HWWl�LOPDVWRQ�OlPSHQHPLQHQ�NLLKW\\�

9lLW|VW\|VVl� DOXHHOOLVHHQ� LOPDVWRPDOOLLQ� RQ� OLVlWW\� DHURVROLKLXNNDVLD� NXYDDYD� OLVlRVD� MD�
WXWNLWWX�� NXLQND�K\YLQ�PDOOL� N\NHQHH�NXYDDPDDQ�6XRPHQ�DOXHHQ�PXVWDQ�KLLOHQ�PllUlW� MD�
PLWHQ� LOPDNHKlQ� SLHQKLXNNDVWHQ�PXRGRVWXPLVHQ�PDOOLQQXVWD� YRLWDLVLLQ� SDUDQWDD�� 7\|VVl�
RQ�OLVlNVL�Nl\WHWW\�NRNR�PDDSDOORQ�NXYDDYDD�LOPDVWRPDOOLD�OlKLWXOHYDLVXXGHQ�DHURVROLKLXN�
NDVPllULHQ�YDLNXWXNVLHQ�DUYLRLQWLLQ�

s	/dP^

)LORVRÀDQ�PDLVWHUL�-RQL�3HNND�
3LHWLNlLVHQ�\PSlULVW|I\VLLNDQ�DODDQ�
NXXOXYD�YlLW|VNLUMD�$HURVROV�DQG�FOL�
PDWH��IURP�UHJLRQDO�WR�JOREDO�PRGHO�
OLQJ��$HURVROLW�MD�LOPDVWR��DOXHHOOLVHVWD�
PDOOLQQXNVHVWD�JOREDDOLLQ�PDOOLQQXN�
VHHQ��WDUNDVWHWDDQ�,Wl�6XRPHQ�\OLR�
SLVWRQ�OXRQQRQWLHWHLGHQ�MD�PHWVlWLHWH�
LGHQ�WLHGHNXQQDVVD��9lLW|VWLODLVXXV�
ROL�����������+HOVLQJLVVl�,OPDWLHWHHQ�
ODLWRNVHOOD�

7LHWW\Ql� DLNDQD� WDSDKWXQHLGHQ� PHWVl�
SDORMHQ� OXNXPllUl� MD� QLLKLQ� OLLWW\Yl� SDORDOD�
RYDW� ULLSSXYDLVLD� PRQHVWD� WHNLMlVWl�� NXWHQ�
PHWVLHQ� UDNHQWHHVWD�� SXXODMLHQ� NHKLW\NVHV�
Wl� VHNl� LKPLVHQ� WRLPLQQDVWD� QLLQ� SDORMHQ�
V\W\WWlMlQl�NXLQ�VDPPXWWDMDQD��6XXULQ�RVD�
6XRPHQ�PHWVlSDORLVWD�VDD�DONXQVD�WDYDOOD�
WDL�WRLVHOOD�LKPLVHQ�WRLPLQQDVWD�

)LORVRÀDQ�PDLVWHUL�+DQQD�0lNHOlQ�
YlLW|VNLUMD�(VWLPDWHV�RI�SDVW�DQG�
IXWXUH�IRUHVW�ÀUH�GDQJHU�LQ�)LQODQG�
IURP�D�FOLPDWRORJLFDO�YLHZSRLQW�
WDUNDVWHWDDQ�+HOVLQJLQ�\OLRSLVWRQ�
PDWHPDDWWLV²OXRQQRQWLHWHHOOLVHVVl�
WLHGHNXQQDVVD��9lLW|VWLODLVXXV�ROL�
������\OLRSLVWRQ�.XPSXODQ�NDPSXN�
VHOOD�
9lLW|VNLUMD�MXONDLVWDDQ�VDUMDVVD�
)LQQLVK�0HWHRURORJLFDO�&RQWULEXWLRQV��
,6%1��������������������
KWWSV���KHOGD�KHOVLQNL�À�
KDQGOH�������������

s	/dP^

�ĞƌŽƐŽůŝŚŝƵŬŬĂƐƚĞŶ�ŝůŵĂƐƚŽǀĂŝŬƵƚƵŬƐŝĞŶ�ŵĂůůŝŶƚĂŵŝŶĞŶ
ƚƵŽ�ůŝƐćƟĞƚŽĂ�ŝůŵĂƐƚŽŶ�ůćŵƉĞŶĞŵŝƐĞĞŶ�ũŽŚƚĂǀŝƐƚĂ
ŽƐĂƚĞŬŝũƂŝƐƚć



Ϯϯ



Ϯϰ



Ϯϱ



Ϯϲ

<KEdZ�D�Kz͕ �dƵƵƉĂŬĂŶƚŝĞ�ϯϮ�Ă͕�ϬϭϳϰϬ�sĂŶƚĂĂ͘�WƵŚ͘�;ϬϵͿ�ϴϴϲϲ�ϰϱϬϬ͕�ĨĂŬƐŝ�;ϬϵͿ�ϴϴϲϲ�ϰϱϵϵ
ĞͲŵĂŝů͗�ĂŶĂůǇǇƐŝΛŬŽŶƚƌĂŵ͘Ĩŝ͕�ǁǁǁ͘ŬŽŶƚƌĂŵ͘Ĩŝ

#



Ϯϳ

OOPDQVXRMHOX\KGLVW\V�U\�
WRLPLL�DODQVD�YDOWDNXQQDO�
OLVHQD�\PSlULVW|QVXRMHOX�

MlUMHVW|Ql�
OOPDQVXRMHOX\KGLVW\NVHQ�WDUNRLWXNVH�
QD�RQ�HGLVWll�LOPDQVXRMHOXD�MD�LOPDQ�
VXRMHOXQ�WXWNLPXVWD�6XRPHVVD�VHNl�
WRLPLD�\KG\VVLWHHQl�LOPDQVXRMHOXQ�
SDULVVD�W\|VNHQWHOHYLHQ�KHQNLO|LGHQ�
MD�\KWHLV|MHQ�YlOLOOl�6XRPHVVD�MD�
XONRPDLOOD�OOPDQVXRMHOX\KGLVW\V�S\UNLL�
WRLPLQQDOODDQ�HGLVWlPllQ�LOPDQ�
VXRMHOXDODOOD�WRLPLYLHQ�KHQNLO|LGHQ�
DPPDWWLWDLWRD��,OPDQVXRMHOX\KGLVW\V�
RQ�SHUXVWHWWX�YXRQQD������

OOPDQVXRMHOX\KGLVW\V�

VHXUDD�DODQVD�WXWNLPXNVHQ���
NRXOXWXNVHQ��WHNQLLNDQ�VHNl
KDOOLQQRQ�MD�ODLQVllGlQQ|Q
NHKLW\VWl
VXXQQLWWHOHH�MD�MlUMHVWll�NRXOX���
WXVWD�VHNl�NHVNXVWHOXWLODLVXXNVL
MlUMHVWll�HNVNXUVLRLWD�NRWLPDDVVD���
MD�XONRPDLOOH
WLHGRWWDD�DMDQNRKWDLVLVWD�LOPDQ���
VXRMHOXDVLRLVWD�MlVHQOHKGHVVllQ
DQWDD�ODXVXQWRMD�MD�WHNHH�HVLW\N���
VLl�DODDQVD�NXXOXYLVVD�DVLRLVVD
KDUMRLWWDD�MXONDLVXWRLPLQWDD��
RVDOOLVWXX�NDQVDLQYlOLVHHQ��
WLHGRQYDLKWRRQ

/XIWYnUGVI|UHQLQJHQ�
IXQJHUDU�VRP�QDWLRQHOO�

PLOM|YnUGVI|UHQLQJ�

/XIWYnUGVI|UHQLQJHQV�V\IWHPnO�
lU�DWW�IUlPMD�OXIWYnUGHQ�RFK�
OXIWYnUGVIRUVNQLQJHQ�L�)LQODQG�RFK�
IXQJHUD�VRP�I|UELQGHOVHOlQN�PHOODQ�
SHUVRQHU�RFK�VDPIXQG�VRP�DUEHWDU�PHG�
OXIWYnUGVIUnJRU�L�)LQODQG�RFK�XWRPODQGV��
/XWWYnUGVI|UHQLQJHQ�VWUlYDU�DWW�ElWWUD�
\UNHVVNLFNOLJKHWHU�KRV�SHUVRQHU�
VRP�DUEHWDUPHG�OXIWYnUGVIUnJRU��
/XIWYnUGVI|UHQLQJHQ�lU�JUXQGDG�nU�
�����

/XIWYnUGVI|UHQLQJHQ�

I|OMHU�PHG�GHQ�YHWHQVNDSOLJD���
IRUVNQLQJVPlVVLJD�WHNQLVND
VDPW�I|UYDOWQLQJV��RFK�ODJV�
WLIIQLQJVPlVVLJD�XWYHFNOLQJHQ
L�VLQ�EUDQVFK
SODQHUDU�RFK�RUGQDU�VNROQLQJVWLOO���
IlOOHQ�VDPW�EHGULYHU�SXEOLNDWLRQV�
�YHUNVDPKHW
RUGQDU�H[NXUVLRQHU�EnGH�L�)LQODQG���
RFK�XWRPODQGV
UDSSRUWHUDU�RP�DNWXHOOD�OXIWYnUGV���
IUnJRU�L�VLQ�PHGOHPVWLGQLQJ
DYJHU�XWOnWDQGHQ�RFK�WDU�LQLWDLDWLY��
L�OXIWYnUGVIUnJRU
EHGULYHU�SXEOLNDWLRQVYHUNVDPKHW��
RFK
GHOWDU�L�GHW�LQWHUQDWLRQHOOD��
OXIWYnUGVVDPDUEHWHW

)LQQLVK�$LU�3ROOXWLRQ�
3UHYHQWLRQ�6RFLHW\��)$336��
LV�WKH�QDWLRQDO�DLU�SROOXWLRQ�

SUHYHQWLRQ�DVVRFLDWLRQ�
7KH�SXUSRVH�RI�)$336�LV�WR�SUHYHQW�DLU
SROOXWLRQ�DQG�WR�SURPRWH�WKH�UHVHDUFK�
RI�DLU�SURWHFWLRQ�LQ�)LQODQG�)$336�FRQ�
QHFWV�SHRSOH�DQG�FRPPXQLWLHV�ZRUNLQJ�
ZLWK�DLU�SURWHFWLRQ�LVVXHV�LQ�)LQODQG�
DQG�DEURDG��)$336�DLPV�WR�IXUWKHU�WKH�
SURIHVVLRQDO�VNLOOV�RI�WKH�SHRSOH�ZRUN�
LQJ�LQ�WKH�ÀHOG��)$336�ZDV�IRXQGHG�LQ�
�����

)$336�

IROORZV�WHFKQLFDO��VFLHQWLÀF���
DGPLQLVWUDWLRQDO�DQG�OHJLVODWLRQDO
GHYHORSPHQWV�RI�DLU�SURWHFWLRQ
SODQV�DQG�RUJDQL]HV�HGXFDWLRQ���
DQG�VHPLQDUV
RUJDQL]HV�H[FXUVLRQV�LQ�)LQODQG���
DQG�DEURDG
LQIRUPV�DERXW�DLU�SURWHFWLRQ�LV���
VXHV�RI�FXUUHQW�LQWHUHVW�LQ�WKH
PDJD]LQH�RI�)$336
JLYHV�VWDWHPHQWV�DQG�SUHSDUHV���
SURSRVDOV�DERXW�DLU�SURWHFWLRQ
LVVXHV
SXEOLVKHV��
SDUWLFLSDWHV�LQ�WKH�LQWHUQDWLRQDO���
LQIRUPDWLRQ�H[FKDQJH
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