
&ƌŽŵ͗�WĞůŽƐŽ͕�'ŝŶĂ�DĂƌŝĞ
^ĞŶƚ͗�dƵĞƐĚĂǇ͕��ƵŐƵƐƚ�ϯϭ͕�ϮϬϮϭ�ϰ͗ϰϴ�WD
dŽ͗�>ŝ͕��ŝůŝŶ͖�>ŝ͕�yŝŚĂŽ
^ƵďũĞĐƚ͗�&t͗�^d��Z�ŶŽŶĐŽĚŝŶŐ�ĨƌĂŵĞǁŽƌŬ�ŵĂŶƵƐĐƌŝƉƚ�ĨŽƌ�ǇŽƵƌ�ƌĞǀŝĞǁ

&z/�ʹ ^ĞĞ�ďĞůŽǁ͕�ŝĨ�ǇŽƵ�ŚĂǀĞŶ͛ƚ�ƌĞĐĞŝǀĞĚ�&,^�ĂƉƉƌŽǀĂů�ǇĞƚ͘

�Ž�ǇŽƵ�ŶĞĞĚ�Ă�t'�ĂƉƉƌŽǀĂů�ůĞƚƚĞƌ͍�Kƌ�ĚŝĚ�ǁĞ�ĂůƌĞĂĚǇ�ƐĞŶĚ�ƚŚĂƚ͍

�ůƐŽ͕�/�ǁŝůů�ďĞ�ƐĞŶĚŝŶŐ�ĂůŽŶŐ�ƐŽŵĞ�ĐŽŵŵĞŶƚƐ�ŽŶ�ƚŚĞ�ŵĂŶƵƐĐƌŝƉƚ�ƚŽŶŝŐŚƚ͊

'ŝŶĂ

&ƌŽŵ͗ ZĂŵĂĐŚĂŶĚƌĂŶ͕�sĂƐĂŶ�
^ĞŶƚ͗ dƵĞƐĚĂǇ͕��ƵŐƵƐƚ�ϯϭ͕�ϮϬϮϭ�ϯ͗ϰϴ�WD
dŽ͗ WĞůŽƐŽ͕�'ŝŶĂ�DĂƌŝĞ�фŐƉĞůŽƐŽΛďƵ͘ĞĚƵх
�Đ͗ �ŶŶ�tĂůƐŚ�фǁĂůƐŚĂĐΛŶŚůďŝ͘ŶŝŚ͘ŐŽǀх
^ƵďũĞĐƚ͗ Z�͗�^d��Z�ŶŽŶĐŽĚŝŶŐ�ĨƌĂŵĞǁŽƌŬ�ŵĂŶƵƐĐƌŝƉƚ�ĨŽƌ�ǇŽƵƌ�ƌĞǀŝĞǁ

dŚĂŶŬƐ͕�'ŝŶĂ͘
/�ĂƉƉƌŽǀĞ͘
^ŝŶĐĞƌĞůǇ͕
sĂƐĂŶ

&ƌŽŵ͗ WĞůŽƐŽ͕�'ŝŶĂ�DĂƌŝĞ�фŐƉĞůŽƐŽΛďƵ͘ĞĚƵх�
^ĞŶƚ͗ dƵĞƐĚĂǇ͕��ƵŐƵƐƚ�ϯϭ͕�ϮϬϮϭ�ϯ͗ϰϲ�WD
dŽ͗ ZĂŵĂĐŚĂŶĚƌĂŶ͕�sĂƐĂŶ�фǀĂƐĂŶΛďƵ͘ĞĚƵх
^ƵďũĞĐƚ͗ &t͗�^d��Z�ŶŽŶĐŽĚŝŶŐ�ĨƌĂŵĞǁŽƌŬ�ŵĂŶƵƐĐƌŝƉƚ�ĨŽƌ�ǇŽƵƌ�ƌĞǀŝĞǁ

,ŝ�sĂƐĂŶ͕

:ƵƐƚ�ĐŚĞĐŬŝŶŐ�ŽŶ�ǁŚĞƚŚĞƌ�ƚŚŝƐ�ŵĂŶƵƐĐƌŝƉƚ�ŚĂƐ�ďĞĞŶ�ĂƉƉƌŽǀĞĚ�ďǇ�&,^͘��ĂŶ�ǇŽƵ�ĐŽŶĨŝƌŵ͍

/�ŚĂǀĞ�ƌĞǀŝĞǁĞĚ�ĂŶĚ�ĚŽƵďůĞ�ĐŚĞĐŬĞĚ�ƚŚĞ�&,^�ĂĐŬŶŽǁůĞĚŐĞŵĞŶƚƐ͘

dŚĂŶŬ�ǇŽƵ͕

'ŝŶĂ

&ƌŽŵ͗ >ŝ͕��ŝůŝŶ�фůŝΛŚƐƉŚ͘ŚĂƌǀĂƌĚ͘ĞĚƵх�
^ĞŶƚ͗DŽŶĚĂǇ͕��ƵŐƵƐƚ�ϭϲ͕�ϮϬϮϭ�ϭϭ͗Ϯϴ��D
dŽ͗ YƵŝĐŬ͕��ŽƌďŝŶ�фƋĐŽƌďŝŶΛŚƐƉŚ͘ŚĂƌǀĂƌĚ͘ĞĚƵх͖�,ƵĨĞŶŐ��ŚŽƵ�фŚƵĨĞŶŐǌŚŽƵΛŐ͘ŚĂƌǀĂƌĚ͘ĞĚƵх͖�
'ĂǇŶŽƌ͕�^ŚĞŝůĂ�DĂƌŝĞ�фƐŚĞŝůĂŐĂǇŶŽƌΛŚƐƉŚ͘ŚĂƌǀĂƌĚ͘ĞĚƵх͖��ƌĂƉŽŐůŽƵ͕�dŚĞŽĚŽƌĞ�
фƚĂƌĂƉŽŐůŽƵΛŚƐƉŚ͘ŚĂƌǀĂƌĚ͘ĞĚƵх͖�zĂŽǁƵ�>ŝƵ�фǇĂŽǁƵůŝƵϲϭϱΛŐŵĂŝů͘ĐŽŵх͖��ŚĞŶ͕�,ĂŶ�



ф,ĂŶ͘�ŚĞŶ͘ϮΛƵƚŚ͘ƚŵĐ͘ĞĚƵх͖�^ĞůǀĂƌĂũ͕�DĂƌŐĂƌĞƚ�^ƵŶŝƚŚĂ�фŵƐƐĞůǀĂƌĂũΛŵŐŚ͘ŚĂƌǀĂƌĚ͘ĞĚƵх͖�
^ƵŶ͕ZǇĂŶ�фZ^ƵŶϯΛŵĚĂŶĚĞƌƐŽŶ͘ŽƌŐх͖��ĞǇ͕�ZŽƵŶĂŬ�фƌĚĞǇΛŚƐƉŚ͘ŚĂƌǀĂƌĚ͘ĞĚƵх͖��ƌŶĞƚƚ͕��ŽŶŶĂ�
фĚŽŶŶĂ͘ĂƌŶĞƚƚΛƵŬǇ͘ĞĚƵх͖�ůĨďŝĞůĂŬΛƵŵŝĐŚ͘ĞĚƵ фůĨďŝĞůĂŬΛƵŵŝĐŚ͘ĞĚƵх͖�
ũŽƐŚďŝƐΛƵ͘ǁĂƐŚŝŶŐƚŽŶ͘ĞĚƵ͖�ƚďůĂĐŬǁΛƵŵŝĐŚ͘ĞĚƵ фƚďůĂĐŬǁΛƵŵŝĐŚ͘ĞĚƵх͖�:ŽŚŶ��ůĂŶŐĞƌŽ�
фũŽŚŶ͘ďůĂŶŐĞƌŽΛƵƚƌŐǀ͘ĞĚƵх͖��ŽĞƌǁŝŶŬůĞ͕��ƌŝĐ�ф�ƌŝĐ͘�ŽĞƌǁŝŶŬůĞΛƵƚŚ͘ƚŵĐ͘ĞĚƵх͖��ŽŶĂůĚ�t͘�
�ŽǁĚĞŶ�фĚďŽǁĚĞŶΛǁĂŬĞŚĞĂůƚŚ͘ĞĚƵх͖�:ĞŶŶŝĨĞƌ��ƌŽĚǇ�фũĞĐŽΛƵ͘ǁĂƐŚŝŶŐƚŽŶ͘ĞĚƵх͖��ĂĚĞ͕�
�ƌŝĂŶ͕W,͘�͘�фďĐĂĚĞΛďǁŚ͘ŚĂƌǀĂƌĚ͘ĞĚƵх͖�DĂƚƚŚĞǁ�W��ŽŶŽŵŽƐ�фŵĐŽŶŽŵŽƐΛƵǁ͘ĞĚƵх͖��ĚŽůĨŽ�
�ŽƌƌĞĂ�ф��ŽƌƌĞĂΛƵŵĐ͘ĞĚƵх͖��ƵƉƉůĞƐ͕�>��ĚƌŝĞŶŶĞ�фĂĚƌŝĞŶŶĞΛďƵ͘ĞĚƵх͖�:ŽĂŶŶĞ��ƵƌƌĂŶ�
фũŽĂŶŶĞ͘ĐƵƌƌĂŶΛƵƚƌŐǀ͘ĞĚƵх͖��Ğ�sƌŝĞƐ͕�WĂƵů�^�фWĂƵů͘^͘�ĞsƌŝĞƐΛƵƚŚ͘ƚŵĐ͘ĞĚƵх͖�
ƌĂǀŝŶĚƌĂŶĂƚŚ͘ĚƵŐŐŝƌĂůĂΛƵƚƌŐǀ͘ĞĚƵ͖�ďĨƌĞĞĚŵĂΛǁĨƵďŵĐ͘ĞĚƵ фďĨƌĞĞĚŵĂΛǁĨƵďŵĐ͘ĞĚƵх͖�
ŚĂƌĂůĚ͘ŐŽƌŝŶŐΛƵƚƌŐǀ͘ĞĚƵ фŚĂƌĂůĚ͘ŐŽƌŝŶŐΛƵƚƌŐǀ͘ĞĚƵх͖�'ƵŽ͕�yŝƵƋŝŶŐ�фǆŐƵŽΛůƵŶĚƋƵŝƐƚ͘ŽƌŐх͖�
ƌƌĂƐƚŽŐŝΛũŚŵŝ͘ĞĚƵ фƌƌĂƐƚŽŐŝΛũŚŵŝ͘ĞĚƵх͖��ŚĂƌůĞƐ�<ŽŽƉĞƌďĞƌŐ�фĐůŬΛĨƌĞĚŚƵƚĐŚ͘ŽƌŐх͖�
ďŬƌĂůΛũŚŵŝ͘ĞĚƵ͖�>ĂŶŐĞ͕�>ĞƐůŝĞ�ф>�^>/�͘>�E'�Λ�h�E^�,hd�͘��hх͖�DĂŶŝĐŚĂŝŬƵů͕��Ŷŝ�t�
;ĂŵϯǆĂͿ�фĂŵϯǆĂΛǀŝƌŐŝŶŝĂ͘ĞĚƵх͖�>ŝƐĂ�DĂƌƚŝŶ�фůǁŵĂƌƚŝŶΛŵĨĂ͘ŐǁƵ͘ĞĚƵх͖�DĐ'ĂƌǀĞǇ͕�^ƚĞƉŚĞŶ�
фƐƚĞƉŚĞŶͺŵĐŐĂƌǀĞǇΛďƌŽǁŶ͘ĞĚƵх͖�DŝƚĐŚĞůů͕��ƌĂǆƚŽŶ�фďŵŝƚĐŚĞůΛƐŽŵ͘ƵŵĂƌǇůĂŶĚ͘ĞĚƵх͖�
ŵŵŽŶƚĂƐƐΛƐŽŵ͘ƵŵĂƌǇůĂŶĚ͘ĞĚƵ͖�DŽƌƌŝƐŽŶ͕��ůĂŶŶĂ���ф�ůĂŶŶĂ͘�͘DŽƌƌŝƐŽŶΛƵƚŚ͘ƚŵĐ͘ĞĚƵх͖�
ƚĂŬĞŶΛŚĞĂůƚŚ͘ŐŽǀ͘ǁƐ͖�KΖ�ŽŶŶĞůů͕�:ĞĨĨ�фũŽĐŽŶŶĞůΛƐŽŵ͘ƵŵĂƌǇůĂŶĚ͘ĞĚƵх͖�EŝĐŚŽůĞƚƚĞ�;WĂůŵĞƌͿ�
�ůůƌĞĚ�фŶĂůůƌĞĚΛǁĂŬĞŚĞĂůƚŚ͘ĞĚƵх͖�WĂƚƌŝĐŝĂ�WĞǇƐĞƌ�фƉƉĞǇƐĞƌΛƵŵŝĐŚ͘ĞĚƵх͖�ƉƐĂƚǇΛƵǁ͘ĞĚƵ͖�
ƌĂĨĨŝĞůĚΛĞŵĂŝů͘ƵŶĐ͘ĞĚƵ фƌĂĨĨŝĞůĚΛĞŵĂŝů͘ƵŶĐ͘ĞĚƵх͖�ZĞĚůŝŶĞ͕�^ƵƐĂŶ͕D͘�͕͘D͘W͘,͘�
фƐƌĞĚůŝŶĞϭΛƌŝĐƐ͘ďǁŚ͘ŚĂƌǀĂƌĚ͘ĞĚƵх͖�фĂƉƌĞŝŶĞƌΛƵǁ͘ĞĚƵх�фĂƉƌĞŝŶĞƌΛƵǁ͘ĞĚƵх͖�
ƐŵƵĂŐƵƚƵƚŝĂϱϭΛŐŵĂŝů͘ĐŽŵ͖�<ĞŶŶĞƚŚ�D͘�ZŝĐĞ�фŬĞŶƌŝĐĞΛƵǁ͘ĞĚƵх͖�ZŝĐŚ͕�^ƚĞƉŚĞŶ�^͘�;^ƚĞǀĞͿ�
;ƐƐƌϰŶ�фƐƐƌϰŶΛǀŝƌŐŝŶŝĂ͘ĞĚƵх͖�:ĞŶŶŝĨĞƌ�^ŵŝƚŚ�фƐŵũĞŶŶΛƵŵŝĐŚ͘ĞĚƵх͖�dĂǇůŽƌ͕�<ĞŶƚ�
фŬƚĂǇůŽƌΛůƵŶĚƋƵŝƐƚ͘ŽƌŐх͖�ZĂŵĂĐŚĂŶĚƌĂŶ͕�sĂƐĂŶ�фǀĂƐĂŶΛďƵ͘ĞĚƵх͖�
ũǁŝůƐŽŶϴΛďŝĚŵĐ͘ŚĂƌǀĂƌĚ͘ĞĚƵ͖�>ŝƐĂ�zĂŶĞŬ�фůƌǇĂŶĞŬΛũŚŵŝ͘ĞĚƵх͖�tĞŝ��ŚĂŽ�
фǌŚĂŽǁĞŝΛƵŵŝĐŚ͘ĞĚƵх͖�ZŽƚƚĞƌ͕�:ĞƌŽŵĞ�фũƌŽƚƚĞƌΛůĂďŝŽŵĞĚ͘ŽƌŐх͖��ƌŝƐƚĞŶ�tŝůůĞƌ�
фĐƌŝƐƚĞŶΛƵŵŝĐŚ͘ĞĚƵх͖�WƌĂĚĞĞƉ�EĂƚĂƌĂũĂŶ�фƉƌĂĚĞĞƉΛďƌŽĂĚŝŶƐƚŝƚƵƚĞ͘ŽƌŐх͖�WĞůŽƐŽ͕�'ŝŶĂ�DĂƌŝĞ�
фŐƉĞůŽƐŽΛďƵ͘ĞĚƵх
�Đ͗ >ŝ͕�yŝŚĂŽ�фǆŝŚĂŽůŝΛŐ͘ŚĂƌǀĂƌĚ͘ĞĚƵх͖�>ŝŶ͕�yŝŚŽŶŐ�фǆůŝŶΛŚƐƉŚ͘ŚĂƌǀĂƌĚ͘ĞĚƵх
^ƵďũĞĐƚ͗ ^d��Z�ŶŽŶĐŽĚŝŶŐ�ĨƌĂŵĞǁŽƌŬ�ŵĂŶƵƐĐƌŝƉƚ�ĨŽƌ�ǇŽƵƌ�ƌĞǀŝĞǁ

'HDU�DOO�

0\�QDPH�LV�=LOLQ�/L�DQG�,�DP�D�%LRVWDWLVWLFV�UHVHDUFK�VFLHQWLVW�LQ�3URIHVVRU�;LKRQJ�/LQ¶V�
ODE�DW�+DUYDUG�7�+��&KDQ�6FKRRO�RI�3XEOLF�+HDOWK��;LKDR�/L��%LRVWDWLVWLFV�SRVWGRFWRUDO�
UHVHDUFK�IHOORZ�ZLWK�;LKRQJ��DQG�,�DUH�ZULWLQJ�IRU�\RXU�UHYLHZ�RQ�WKH�67$$5�QRQFRGLQJ�
IUDPHZRUN�SDSHU�WLWOHG�³$�IUDPHZRUN�IRU�GHWHFWLQJ�QRQFRGLQJ�UDUH�YDULDQW�
DVVRFLDWLRQV�RI�ODUJH�VFDOH�ZKROH�JHQRPH�VHTXHQFLQJ�VWXGLHV´�WKDW�ZH�KDYH�
SUHSDUHG�ZLWK�WKH�DSSURYDO�RI�WKH�OLSLGV�ZRUNLQJ�JURXS�RI�WKH�7230HG�SURJUDP�DQG�DOO�
FRKRUW�3,V� 7KH�SUHOLPLQDU\�YHUVLRQ�RI�WKLV�PDQXVFULSW KDV�EHHQ�SUHVHQWHG�DW�WKH�
7230HG�/LSLGV�ZRUNLQJ JURXS�FDOO�LQ�$SULO�

7KH�PDQXVFULSW DQG�DOO�VXSSOHPHQWDU\�ILOHV�DUH�LQ�*RRJOH�'ULYH��&RXOG�ZH�NLQGO\ UHTXHVW�
IRU�\RXU�IHHGEDFN�DQG�FRPPHQWV�RQ�WKH�PDQXVFULSW E\�$XJXVW���VW"�3OHDVH�IHHO�IUHH�WR�
FRPPHQW�HLWKHU�XVLQJ�WKH�*RRJOH�'RF�ILOH�RI�WKH�PDLQ�WH[W�RU�HPDLO�XV�FRPPHQWV�XVLQJ�
WKH�:RUG�ILOH�LQ�WKH�*RRJOH�'ULYH��,I�VRPH�PDWKHPDWLFDO�IRUPXOD�LQ�WKH�0HWKRGV�VHFWLRQ�
LV�QRW�ZHOO�SUHVHQWHG�LQ�WKH�*RRJOH�'RF�ILOH�RI�WKH�PDLQ�WH[W��SOHDVH�UHIHU�WR�WKH�3')�ILOH�

)RU�DOO�SDUWLFLSDWLQJ�FRKRUWV��)+6��22$��-+6��0(6$��$5,&��&)6��&+6��'+6��
*HQH67$5��*(12$��*2/'1��6$)6��6DPRDQ��:+,��LQ�WKH�OLSLGV�PHWD�DQDO\VLV��FRXOG�



\RX�SOHDVH�FKHFN�WKH�FRKRUW�LQIRUPDWLRQ�LQ�WKH�6XSSOHPHQWDU\�1RWH�DQG�VHQG�WR�\RXU�
FRUUHVSRQGLQJ�3	3V�IRU�UHYLHZ �RU�OHW�XV�NQRZ�LI�\RX¶G�OLNH�XV�WR�VHQG�D�VHSDUDWH�
HPDLO�"�

7KDQN�\RX�YHU\�PXFK�IRU�\RXU�VXSSRUW�RQ�WKLV�SURMHFW�

6LQFHUHO\�
=LOLQ�	�;LKDR�RQ EHKDOI�RI�;LKRQJ�


