


Nicrophorus Identification Key

Are the elytra 
almost entirely 

black ?

yes no

pustulatus

Does orange extend 
up the sides toward 

the head ?

yes no

orbicollis

Does orange extend all 
the way along the 

sides, connecting the 
front & back orange 

patches?

yes no

marginatus  (also: 
antennae clubs entirely orange) sayi

What colour are the tips of the antennae?

mostly orange entirely black
(see next page)



What colour are the tips of the antennae?

mostly orange
(see previous page)

entirely black

no yes

hebes

Is the pronotum
furry & yellow ?

yes no
tomentosus

defodiens

Does orange extend 
up the sides toward 

the head ?

Nicrophorus Identification Key
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,QVHFWV�DUH�HYHU\ZKHUH���WKH\�UHSUHVHQW�KDOI�RI�WKH�DQLPDOV�GHVFULEHG�WRGD\�
1RW� RQO\� DUH� WKH\� LPSUHVVLYH� LQ� QXPEHUV�� WKH\� RFFXS\� DOPRVW� DOO� JOREDO�
KDELWDWV�� )URP�ZDWHU� WR� ODQG�DQG�GHVHUW� WR� WXQGUD�� WKH� UHVLOLHQFH�RI� LQVHFWV
LV� DVWRXQGLQJ�� ,QVHFWV� DUH� FKDUDFWHUL]HG� E\� WKUHH� SDLUV� RI� OHJV�
FRPSRXQG�H\HV��D�SDLU�RI�DQWHQQDH��D�WKUHH�SDUW�ERG\��DQG�DQ�H[RVNHOHWRQ��
:KLOH� DOO� LQVHFWV� VKDUH� WKHVH� FKDUDFWHULVWLFV�� LQGLYLGXDO� VSHFLHV� RIWHQ� KDYH
GLYHUVH�DQG�XQLTXH�VWUXFWXUHV��)RU�H[DPSOH��FULFNHWV�KDYH�HDUV�RQ�WKHLU�OHJV
DQG�FRPPRQ�KRXVHÁLHV�DUH�DEOH�WR�´WDVWHµ�ZLWK�WKHLU�IHHW����

1LFURSKRUXV�EHHWOHV�DUH�RIWHQ�UHIHUUHG�WR�DV�EXU\LQJ�RU�FDUULRQ�EHHWOHV��GXH�
WR�WKHLU�IHHGLQJ�KDELWV��:KLOH�WKH�PDMRULW\�RI�EXU\LQJ�EHHWOHV�IHHG�RQ�VPDOO�
YHUWHEUDWH�FDUFDVVHV��VRPH�VSHFLHV�ZLOO�DOVR�IHHG�RQ�VQDNH�HJJV��URWWLQJ�
IUXLW��DQG�IDHFHV��(YHQ�ZLWKLQ�WKH�1LFURSKRUXV�JHQXV��GLIIHUHQW�VSHFLHV�XVH�
GLYHUVH�KDELWDWV�UDQJLQJ�IURP�ZHWODQGV�WR�WKH�IRUHVW�FDQRS\��1LFURSKRUXV�
SRVVHVV�FKHPRUHFHSWRUV�RQ�WKHLU�FOXE�OLNH�DQWHQQDH�WKDW�DFW�OLNH�D�QRVH�WR�
KHOS�WKHP�ORFDWH�FDUFDVVHV��1LFURSKRUXV�FRPSHWH�IRU�FDUFDVVHV�ZLWKLQ�DQG�
EHWZHHQ�VSHFLHV��DQG�ZLOO�EXU\�RU�FRYHU�WKHLU�FDUFDVVHV�WR�KLGH�WKHP�IURP�
RWKHU�LQVHFWV�DQG�YHUWHEUDWHV�

:KLOH� WKH� GLYHUVLW\� DPRQJ� LQVHFWV� LV� DPD]LQJ�� EHHWOHV� DORQH� UHSUHVHQW� WKH
PRVW� ELRGLYHUVH� JURXS� RI� RUJDQLVPV� NQRZQ�� ZLWK� PRUH� WKDQ� �������� VSHFLHV
LGHQWLÀHG� WR� GDWH�� %HHWOHV� KDYH� D� IURQW� SDLU� RI� ZLQJV� WKDW� DFW� DV� VROLG� ZLQJ�
FDVHV�� DOVR� NQRZQ� DV� HO\WUD�� 7KH� VKDSHV�� PDUNLQJV�� DQG� WH[WXUH� RI� WKH� HO\WUD
DUH� D� NH\� IRU� LGHQWLI\LQJ� EHHWOHV� DQG� VHUYH� LQ� FKRRVLQJ� PDWHV� DQG� DYRLGLQJ�
SUHGDWRUV� LQ� VRPH� VSHFLHV�� %HHWOHV� DUH� IRXQG� LQ� DOO� KDELWDWV�� H[FOXGLQJ� WKH�
GHSWKV� RI� WKH� RFHDQ�� DQG� SOD\� LPSRUWDQW� UROHV� LQ� WKH� EUHDNGRZQ� RI� IXQJL��
SODQWV��DQLPDO�FDUFDVVHV��DQG�GHEULV��6RPH�VSHFLHV�PD\�EH�SUHGDWRUV��SDUDVLWHV�
RU� DJULFXOWXUDO� SHVWV�� %HHWOHV� HYHQ� SOD\� D� UROH� LQ� KXPDQ� HFRQRP\� DQG�
WUDGH��EHLQJ�XVHG�IRU�IRRG�DQG�G\HV��
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7LPH�0RVW�$FWLYH

(YHQLQJ

���1LJKW

��'D\

0RQWK�0RVW
$FWLYH

6PDOO���
0HGLXP

6PDOO

/RFDWLRQ

&RPPRQ�&DUULRQ�6L]H

/HDI�/LWWHU

2SHQ
)LHOGV

�)RUHVW
&DQRS\

)RUHVW��
)LHOG

:HWODQGV
)RUHVW��
)LHOG��

&DQRS\��
/HDI�/LWWHU

+DELWDW
*HQHUDOLVW



0RVWO\� EODFN� DQWHQQDH� ZLWK� �� RUDQJH� VHJPHQWV
DW�WKH�WLSV��0RGHUDWH�VL]H�������PP���DOWKRXJK�ODUJHU�
VSHFLPHQV�KDYH�EHHQ�IRXQG�

1��SXVWXODWXV�ODUYDH�KDYH�EHHQ�IRXQG�RQ�VQDNH�HJJV��7KHLU�QDPH�PHDQV�WR�EH�³PDUNHG
ZLWK�SXVWXOHV´���UHIHUULQJ�WR�WKHLU�UHG�PDUNLQJV��1��SXVWXODWXV�DUH�FRPPRQO\�DWWUDFWHG�WR�OLJKW��

7KH\�ZHUH�SUHYLRXVO\�WKRXJKW�WR�EH�UDUH�XQWLO�LW�ZDV�UHFHQWO\�GLVFRYHUHG�WKDW�WKH\�DUH�
IDLUO\�FRPPRQ�LQ�WKH�IRUHVW�FDQRS\��

0$<�
$8*

1,&523+2586�38678/$786

,'(17,),&$7,21

'LVWLQFW�� �±
SD W WH UQ � RQ
HO\WUD� ZLWK� ��
VPDOO�GRWV�DW
EDFN�HQG�DQG
��GRWV�RQ�WKH
VLGHV��
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1,&523+2586�720(172686

,'(17,),&$7,21
&RPSOHWHO\�EODFN�DQWHQQDH�DQG�GLVWLQFWLYH�GHQVH�
\HOORZ�³IXU´�RQ�WKH�XSSHU�EDFN��6PDOO�������PP����

1��WRPHQWRVXV�PLPLF�EXPEOH�EHHV��PRVW�REYLRXVO\�GXULQJ�ÀLJKW��7KH\�GR�QRW
IXOO\�EXU\�FDUFDVVHV�PDNLQJ�RQO\�D�VKDOORZ�SLW��7KH�FDUFDVV�LV�WKHQ�FRYHUHG�LQ�OHDI�

OLWWOHU�DQG�GHEULV��1��WRPHQWRVXV�DOVR�XQLTXHO\�ZLQWHU�DV�ODUYDH�
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$8*

1,&523+2586�6$<,

,'(17,),&$7,21

1��VD\L�DUH�WKH�¿UVW�1LFURSKRURXV�EHHWOH�WR�EHFRPH�DFWLYH�LQ�WKH�VSULQJ�
VRPH�DGXOWV�ZLOO�DSSHDU�ZKHQ�WKHUH�LV�VWLOO�VQRZ�RQ�WKH�JURXQG�

1��VD\L�DUH�QDPHG�DIWHU�7KRPDV�6D\��WKH�IDWKHU�RI�PRGHUQ�HQWRPRORJ\�

�

0RVWO\� EODFN� DQWHQQDH� ZLWK� �� RUDQJH� VHJPHQWV� DW�
WKH�WLSV��0RGHUDWH�VL]H�������PP���'LVWLQFW�SDWWHUQ�RI�
RUDQJH�WKDW�VSUHDGV�DORQJ�WKH�VLGHV�RI�WKH�HOW\UD����



1��KHEHV�ZDV�GHVFULEHG�DV�D�GLVWLQFW�VSHFLHV��IURP�WKH�PDLQO\�(XUDVLDQ�
1��YHVSLOORLGHV��LQ������EDVHG�RQ�XQLTXH�KDELWDW�DQG�HYLGHQFH�IRU�KLVWRULFDO�

GLYHUJHQFH��1��KHEHV�UHPDLQV�SRRUO\�NQRZQ��EXW�DSSHDUV�WR�EH�D�
ZHWODQG�VSHFLDOLVW�

$35�
$8*

1,&523+2586�+(%(6

,'(17,),&$7,21
&RPSOHWHO\�EODFN�DQWHQQD��'HQVH��\HOORZ�XQGHUVLGH
´IXU�µ�0RGHUDWHO\�VL]HG�������PP����

P
K



1��GHIRGLHQV�GRQ¶W�EXU\�FDUFDVVHV��EXW�UDWKHU�KLGH�WKHP�XQGHU
OHDI�OLWWHU��7KH\�DUH�IRXQG�LQ�ERUHDO��PRQWDQH��DQG�

FRQLIHURXV�IRUHVWV�

-81(
$8*

%,02'$/�',675,%87,21
0$<�%(�'8(�72�&203(7,7,21

�,1�+27�6800(5�0217+6

1,&523+2586�'()2',(16

,'(17,),&$7,21

7ZR�W\SHV�RI�
1��GHIRGLHQV�H[LVW���
ZKHQ�LGHQWLI\LQJ�
¿UVW�ORRN�IRU�RQH�RI�
WKH�WZR�SDWWHUQV�
�SLFWXUHG�OHIW���
:KLOH�1��GHIRGLHQV�
ORRNV�VLPLODU�
WR�1��KHEHV��
WKH�SDWWHUQV�RQ
WKH�VLGHV�RI�WKH�
HO\WUD�GLႇHU�
EHWZHHQ�WKH�WZR
VSHFLHV��VKRZQ
EHORZ���

&RPSOHWHO\�EODFN�DQWHQQDH��6PDOO�������PP���$V
QRWHG�DERYH��WZR�FKDUDFWHULVWLF�SDWWHUQV���
1�� GHIRGLHQV� RQ�
WKH�OHIW��1��KHEHV�
RQ�WKH�ULJKW��1RWH�
WKDW� 1�� KHEHV·�
RUDQJH�PDUNLQJV�
RQ� VLGHV� H[WHQG�
WR�IURQW�RI�EHHWOH��



1��PDUJLQDWXV�DUH�IRXQG�LQ�ODUJH��RSHQ�¿HOGV�DQG�PD\
KDYH�H[SDQGHG�LQWR�RXU�UHJLRQ�ZLWK�WKH�SUROLIHUDWLRQ�RI�KXPDQ

DJULFXOWXUH��/LWWOH�LV�NQRZQ�DERXW�WKHLU�HFRORJ\�DQG�EHKDYLRXUV�ORFDOO\�

0$<�
$8*

1,&523+2586�0$5*,1$786

,'(17,),&$7,21
%ODFN�DQWHQQDH�ZLWK���RUDQJH�VHJPHQWV�DW�HQGV�
'HQVH�� \HOORZ� XQGHUVLGH� ´IXU�µ� 8QLTXH� HO\WD�
SDWWHUQ�UHVHPEOLQJ�SX]]OH�SLHFHV��0RGHUDWH�VL]H
������PP���%ODFN�
PDUNLQJV�RQ�HO\WUD
GR� QRW� PDNH� DQ\�
FRQWDFW� ZLWK� WKH
ULGJHV�RQ�WKH�VLGHV�
RI�WKH�HO\WUD�

!���KD



%ODFN�DQWHQQDH�ZLWK���RUDQJH�VHJPHQWV�DW�WLSV�DQG�
�� GLVWLQFWLYH� RUDQJH� PDUNLQJV� RQ� EODFN� HO\WUD��
0RGHUDWHO\� VL]HG� ������PP��� 1RWH� WKH� ¿QH� ³IXU´

1��RUELFROOLV�FDQ�EH�IRXQG�LQ�PHVLF�IRUHVW�KDELWDWV�DQG�DUH�RQH�
RI�RXU�PRVW�DEXQGDQW�VSHFLHV��7KH\�ZLOO�GRPLQDWH�RWKHU�

VSHFLHV�RI�FDUULRQ�EHHWOHV�DQG�WDNH�RYHU�FDUFDVVHV�

-81(�
$8*

1,&523+2586�25%,&2//,6

,'(17,),&$7,21

�

RQ�WKH�EHHWOH�XQGHUVLGH�DQG�
FRYHULQJ�WKH�HO\WUD��/RRN�IRU
WKH� �IXU�� LQ� WKH� WRS� ULJKW
SKRWR�DERYH�DQG�SD\�FORVH
DWWHQWLRQ� WR� WKH� EHHWOH
V�
EDFN�



27+(5�%((7/(6
7KHVH�EHHWOHV�DUH�FRPPRQO\�VHHQ�ZKHQ�WUDSSLQJ�EXU\LQJ�EHHWOHV�

1HFURGHV�VXULQDPHQVLV
%ODFN��ULGJHG�HO\WUD�ZLWK�UHG
VSRWV�RQ�UHDU�

1HFURSKLOD�DPHULFDQD�
<HOORZ�XSSHU�EDFN�ZLWK�EODFN
SDWFK�LQ�WKH�PLGGOH�

2LFHRSWRPD�LQDHTXDOH
%ODFN��ULGJHG�HO\WUD��RIWHQ�TXLWH
VPDOO�LQ�VL]H��

2LFHRSWRPD�QRYHERUDFHQVH
%ODFN��ULGJHG�HO\WUD��5HG�XSSHU�
EDFN��ZLGH�EODFN�PDUNLQJ

7KDQDWRSKLOXV�ODSSRQLFXV
%ODFN�HO\WUD�ZLWK�FLUFXODU�EXPSV�
DQG�\HOORZ�³IXU´�RQ�XSSHU�EDFN

&DUDELGDH���*URXQG�%HHWOH�
%ODFN�HO\WUD�ZLWK�WKLQ�XSSHU�EDFN
DQG�WKLQ�ULGJHV�RQ�HO\WUD�



5()(5(1&(6
�Ks�Z�W,KdK
tĞďƐƚĞƌ͕ �d͘ �;ϮϬϭϱͿ�WŝŶĞǇ�tŽŽĚ�,ŝůůƐ�dƌĂŝů͕�^ŝďůĞǇ�WĞŶŝŶƐƵůĂ͕�
KŶƚĂƌŝŽ͘�hZ>�
ƵƉůŽĂĚ͘ǁŝŬŝŵĞĚŝĂ͘ŽƌŐͬǁŝŬŝƉĞĚŝĂͬĐŽŵŵŽŶƐͬϮͬϮďͬWŝŶĞǇͺtŽŽĚͺ
,ŝůůƐͺdƌĂŝů͕ͺ^ŝďůĞǇͺWĞŶŝŶƐƵůĂ͕ͺKŶƚĂƌŝŽͺ;ϮϰϰϭϳϲϱϭϭϰϲͿ͘ũƉŐ

W/�dKZ/�>�'h/��
E͘�ƚŽŵĞŶƚŽƐƵƐ�
�ĂĐŬůƵŶĚ͕��͘�;ϮϬϬϵͿ�E͘�ƚŽŵĞŶƚŽƐƵƐ�͘�hZ>�
ǁǁǁ͘ǁŝůĚƉŚŽƚŽƐƉŚŽƚŽŐƌĂƉŚǇ͘ĐŽŵͬtŝůĚWŚŽƚŽƐͬŝŶĚĞǆ͘Śƚŵ�

E͘�ƉƵƐƚƵůĂƚƵƐ�
>ŝĞǀĞŶƐ͕��͘�;ϮϬϭϱͿ�EŝĐƌŽƉŚŽƌƵƐ�Ͳ�EŝĐƌŽƉŚŽƌƵƐ�ƉƵƐƚƵůĂƚƵƐ͘�/ŽǁĂ�
^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ͘�hZ>�ŚƩƉ͗ͬͬďƵŐŐƵŝĚĞ͘ŶĞƚͬŶŽĚĞͬǀŝĞǁͬϭϬϴϯϲϱϮ

E͘�ŚĞďĞƐ�
�ĞƌŶĂƌĚ͕�Z͘^͘�;ϮϬϬϴͿ�EŝĐƌŽƉŚŽƌƵƐ�Ͳ�EŝĐƌŽƉŚŽƌƵƐ�ǀĞƐƉŝůůŽŝĚĞƐ͘�
/ŽǁĂ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ͘�hZ>�
ŚƩƉ͗ͬͬďƵŐŐƵŝĚĞ͘ŶĞƚͬŶŽĚĞͬǀŝĞǁͬϳϴϬϲϱϭ

E͘�ĚĞĨŽĚŝĞŶƐ�
ZĂƚǌůĂī͕��͘'͘�^ŝůƉŚŝĚĂĞ͘�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƌŝƟƐŚ��ŽůŽŵďŝĂ�͘�hZ>�
ŚƩƉ͗ͬͬǁǁǁ͘ďŝŽĚŝǀĞƌƐŝƚǇ͘ƵďĐ͘ĐĂͬĞŶƚŽŵŽůŽŐǇͬŵĂŝŶͬ�ŽůĞŽƉƚĞƌĂͬ^ŝ
ůƉŚŝĚĂĞͬ

E͘�ƐĂǇŝ
<ǇŶĚ͕�&͘ �;ϮϬϭϯͿ�^ĞǆƚŽŶ��ĞĞƚůĞ�Ͳ�EŝĐƌŽƉŚŽƌƵƐ�ƐĂǇŝ͘�/ŽǁĂ�^ƚĂƚĞ�
hŶŝǀĞƌƐŝƚǇ͘�hZ>�ďƵŐŐƵŝĚĞ͘ŶĞƚͬŶŽĚĞͬǀŝĞǁͬϳϲϱϰϵϮͬďŐŝŵĂŐĞ

E͘�ŵĂƌŐŝŶĂƚƵƐ�
^ůĂƚŽƐŬǇ͕ ��͘�EŝĐƌŽƉŚŽƌƵƐ�ŵĂƌŐŝŶĂƚƵƐ͘�/ĚĂŚŽ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ�͘�
hZ>�ŚƩƉƐ͗ͬͬƐŝƚĞƐ͘ŐŽŽŐůĞ͘ĐŽŵͬĂͬŝƐƵ͘ĞĚƵͬŶŝĐƌŽƉŚŽƌƵƐͲ
ŬĞǇͬŚŽŵĞͬƐƉĞĐŝĞƐͬŶŵĂƌŐŝŶĂƚƵƐ

E͘�ŽƌďŝĐŽůůŝƐ�
>͕�/͘�;ϮϬϭϰͿ�EŝĐƌŽƉŚŽƌƵƐ�ŽƌďŝĐŽůůŝƐ�Ͳ�ZŽƵŶĚŶĞĐŬ�^ĞǆƚŽŶ��ĞĞƚůĞ͘�
zĂŚŽŽ͊�hZ>�
ŚƩƉƐ͗ͬͬǁǁǁ͘ŇŝĐŬƌ͘ ĐŽŵͬƉŚŽƚŽƐͬϭϰϯϳϵϭϮϭΛEϬϯͬϭϰϬϵϭϱϭϮϱϳϬ

^ƉĞĐŝĞƐ�ŝĚĞŶƟĮĐĂƟŽŶ�ŝŶĨŽƌŵĂƟŽŶ
�ŶĚĞƌƐŽŶ͕�Z͘^͘�Θ�WĞĐŬ͕�^͘�͘�;ϭϵϴϱͿ�/ŶƐĞĐƚƐ�ĂŶĚ�ĂƌĂĐŚŶŝĚƐ�ŽĨ�
�ĂŶĂĚĂ͗�ƉĂƌƚ�ϭϯ�Ͳ�ƚŚĞ�ĐĂƌƌŝŽŶ�ďĞĞƚůĞƐ�ŽĨ��ĂŶĂĚĂ�ĂŶĚ��ůĂƐŬĂ͕�
�ŽůĞŽƉƚĞƌĂ͗�^ŝůƉŚŝĚĂĞ�ĂŶĚ��ŐǇƌƟĚĂĞ͘��ŝŽƐǇƐƚĞŵĂƟĐƐ�ZĞƐĞĂƌĐŚ�
/ŶƐƟƚƵƚĞ͕�KƩĂǁĂ͕�KE͘

/E^��d^ͬ���d>�^ͬE/�ZKW,KZh^����<'ZKhE��
/ŶƐĞĐƚƐ
tŚŝƚĞĮĞůĚ͕�:͘�͘�Θ�WƵƌĐĞůů͕��͘,͘�;ϮϬϭϰͿ��ĂůǇ�ĂŶĚ��ŽǇĞŶΖƐ�
/ŶƚƌŽĚƵĐƟŽŶ�ƚŽ�/ŶƐĞĐƚ��ŝŽůŽŐǇ�ĂŶĚ��ŝǀĞƌƐŝƚǇ͗��ŝŽůŽŐǇ͕ ��ŽŽůŽŐǇ͘�
KǆĨŽƌĚ�hŶŝǀĞƌƐŝƚǇ�WƌĞƐƐ͘

�ŝƩĞů͕�:͘�;ϮϬϭϰͿ�&ŽƵƌ�tĞŝƌĚ�tĂǇƐ��ŶŝŵĂůƐ�^ĞŶƐĞ�ƚŚĞ�tŽƌůĚ͘�
EĂƟŽŶĂů�'ĞŽŐƌĂƉŚŝĐ�^ŽĐŝĞƚǇ͘�hZ>�
ŚƩƉ͗ͬͬŶĞǁƐ͘ŶĂƟŽŶĂůŐĞŽŐƌĂƉŚŝĐ͘ĐŽŵͬŶĞǁƐͬϮϬϭϰͬϭϭͬϭϰϭϭϮϮͲ
ĐƌĂďƐͲƐŶĂŬĞƐͲƐŵĞůůͲƚĂƐƚĞͲŶŽƐĞͲƐĐŝĞŶĐĞͲďŝŽůŽŐǇͬ

,ƵďĞƌ͕ �&͘ ͕�DŽŽƌĞ͕�d͘ �͘�Θ�>ŽŚĞƌ͕ �t͘�;ϭϵϵϬͿ��ƌŝĐŬĞƚ�ďĞŚĂǀŝŽƌ�ĂŶĚ�
ŶĞƵƌŽďŝŽůŽŐǇ͘��ŽŵƐƚŽĐŬ�WƵďůŝƐŚŝŶŐ��ƐƐŽĐŝĂƟŽŶ

�ĞĞƚůĞƐ�
tŚŝƚĞĮĞůĚ͕�:͘�͘�Θ�WƵƌĐĞůů͕��͘,͘�;ϮϬϭϰͿ��ĂůǇ�ĂŶĚ��ŽǇĞŶΖƐ�
/ŶƚƌŽĚƵĐƟŽŶ�ƚŽ�/ŶƐĞĐƚ��ŝŽůŽŐǇ�ĂŶĚ��ŝǀĞƌƐŝƚǇ͗��ŝŽůŽŐǇ͕ ��ŽŽůŽŐǇ͘�
KǆĨŽƌĚ�hŶŝǀĞƌƐŝƚǇ�WƌĞƐƐ͘

�ŽƵĐŚĂƌĚ͕�W͘ ͕��ŽƵƐƋƵĞƚ͕�z͘ ͕��ĂǀŝĞƐ͕��͕͘��ůŽŶƐŽͲ�ĂƌĂǌĂŐĂ͕�D͕͘�
>ĂǁƌĞŶĐĞ͕�:͕͘�>ǇĂů͕��͕͘�EĞǁƚŽŶ͕��͕͘�ZĞŝĚ͕��͕͘�^ĐŚŵŝƩ͕�D͕͘�^ůŝƉŝŶƐŬŝ͕�
�͘�Θ�^ŵŝƚŚ͕��͘�;ϮϬϭϭͿ�&ĂŵŝůǇͲ'ƌŽƵƉ�EĂŵĞƐ�/Ŷ��ŽůĞŽƉƚĞƌĂ�
;/ŶƐĞĐƚĂͿ͘��ŽŽ<ĞǇƐ͕�ϴϴ͘/

EŝĐƌŽƉŚŽƌƵƐ�
�ŶĚĞƌƐŽŶ͕�Z͘^͘�Θ�WĞĐŬ͕�^͘�͘�;ϭϵϴϱͿ�/ŶƐĞĐƚƐ�ĂŶĚ�ĂƌĂĐŚŶŝĚƐ�ŽĨ�
�ĂŶĂĚĂ͗�ƉĂƌƚ�ϭϯ�Ͳ�ƚŚĞ�ĐĂƌƌŝŽŶ�ďĞĞƚůĞƐ�ŽĨ��ĂŶĂĚĂ�ĂŶĚ��ůĂƐŬĂ͕�
�ŽůĞŽƉƚĞƌĂ͗�^ŝůƉŚŝĚĂĞ�ĂŶĚ��ŐǇƌƟĚĂĞ͘��ŝŽƐǇƐƚĞŵĂƟĐƐ�ZĞƐĞĂƌĐŚ�
/ŶƐƟƚƵƚĞ͕�KƩĂǁĂ͕�KE͘

hůǇƐŚĞŶ͕�D͘�͕͘�,ĂŶƵůĂ͕�:͘>͘�Θ�,ŽƌŶ͕�^͘�;ϮϬϬϳͿ��ƵƌǇŝŶŐ�ďĞĞƚůĞƐ��ŝŶ�
ƚŚĞ�ĨŽƌĞƐƚ�ĐĂŶŽƉǇ͗�dŚĞ�ƵŶƵƐƵĂů�ĐĂƐĞ�ŽĨ�EŝĐƌŽƉŚŽƌƵƐ�ƉƵƐƚƵůĂƚƵƐ�
,ĞƌƐĐŚĞů͘�dŚĞ��ŽůĞŽƉƚĞƌŝƐƚƐ��ƵůůĞƟŶ͕�ϲϭ͕�ϭϮϭʹϭϮϯ͘

E/�ZKW,KZh^�Wh^dh>�dh^�
/ŵĂŐĞƐ
>ŝĞǀĞŶƐ͕��͘�;ϮϬϭϱͿ�EŝĐƌŽƉŚŽƌƵƐ�Ͳ�EŝĐƌŽƉŚŽƌƵƐ�ƉƵƐƚƵůĂƚƵƐ͘�/ŽǁĂ�
^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ͘�hZ>�ŚƩƉ͗ͬͬďƵŐŐƵŝĚĞ͘ŶĞƚͬŶŽĚĞͬǀŝĞǁͬϭϬϴϯϲϱϮ

EĂĐŬŽ͕�^͘�;ϮϬϭϭͿ��ĞĂƚŚ��ĞĞƚůĞ�Ͳ�EŝĐƌŽƉŚŽƌƵƐ�ƉƵƐƚƵůĂƚƵƐ͘�/ŽǁĂ�
^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ�͘�hZ>�ŚƩƉ͗ͬͬďƵŐŐƵŝĚĞ͘ŶĞƚͬŶŽĚĞͬǀŝĞǁͬϱϮϱϳϱϲ

�ƚŚĞƌŝĚŐĞ͕�D͘�;ϮϬϭϱͿ�EŽ��ŽŵŵŽŶ�EĂŵĞ�;EŝĐƌŽƉŚŽƌƵƐ�
ƉƵƐƚƵůĂƚƵƐͿ͘�hZ>�
ǁǁǁ͘ŵĂƌǇůĂŶĚďŝŽĚŝǀĞƌƐŝƚǇ͘ĐŽŵͬǀŝĞǁ^ƉĞĐŝĞƐ͘ƉŚƉ͍ƐƉĞĐŝĞƐсϴϯϬϬ

/ŶĨŽƌŵĂƟŽŶ
�ŶĚĞƌƐŽŶ͕�Z͘^͘�Θ�WĞĐŬ͕�^͘�͘�;ϭϵϴϱͿ�/ŶƐĞĐƚƐ�ĂŶĚ�ĂƌĂĐŚŶŝĚƐ�ŽĨ�
�ĂŶĂĚĂ͗�ƉĂƌƚ�ϭϯ�Ͳ�ƚŚĞ�ĐĂƌƌŝŽŶ�ďĞĞƚůĞƐ�ŽĨ��ĂŶĂĚĂ�ĂŶĚ��ůĂƐŬĂ͕�
�ŽůĞŽƉƚĞƌĂ͗�^ŝůƉŚŝĚĂĞ�ĂŶĚ��ŐǇƌƟĚĂĞ͘��ŝŽƐǇƐƚĞŵĂƟĐƐ�ZĞƐĞĂƌĐŚ�
/ŶƐƟƚƵƚĞ͕�KƩĂǁĂ͕�KE͘

hůǇƐŚĞŶ͕�D͘�͕͘�,ĂŶƵůĂ͕�:͘>͘�Θ�,ŽƌŶ͕�^͘�;ϮϬϬϳͿ��ƵƌǇŝŶŐ�ďĞĞƚůĞƐ�
;�ŽůĞŽƉƚĞƌĂ͗�^ŝůƉŚŝĚĂĞͿ�ŝŶ�ƚŚĞ�ĨŽƌĞƐƚ�ĐĂŶŽƉǇ͗�dŚĞ�ƵŶƵƐƵĂů�ĐĂƐĞ�ŽĨ�
EŝĐƌŽƉŚŽƌƵƐ�ƉƵƐƚƵůĂƚƵƐ�,ĞƌƐĐŚĞů͘�dŚĞ��ŽůĞŽƉƚĞƌŝƐƚƐ��ƵůůĞƟŶ͕�ϲϭ͕�
ϭϮϭʹϭϮϯ͘



5()(5(1&(6
:ŽĨƌĞ͘�;ϮϬϭϬͿ�EŝĐƌŽƉŚŽƌƵƐ�ǀĞƐƉŝůůŽŝĚĞƐ͘�hZ>�
ŚƩƉƐ͗ͬͬĐŽŵŵŽŶƐ͘ǁŝŬŝŵĞĚŝĂ͘ŽƌŐͬǁŝŬŝͬ&ŝůĞ͗,ƌŽďĂй�ϱйϵϵй�ϯй�
�ŬͺŵĂůй�ϯй��ͺEŝĐƌŽƉŚŽƌƵƐͺǀĞƐƉŝůůŽŝĚĞƐ͘ũƉŐ

ZĂƚǌůĂī͕��͘'͘�^ŝůƉŚŝĚĂĞ͘�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƌŝƟƐŚ��ŽůŽŵďŝĂ�͘�hZ>�
ŚƩƉ͗ͬͬǁǁǁ͘ďŝŽĚŝǀĞƌƐŝƚǇ͘ƵďĐ͘ĐĂͬĞŶƚŽŵŽůŽŐǇͬŵĂŝŶͬ�ŽůĞŽƉƚĞƌĂͬ^ŝ
ůƉŚŝĚĂĞͬ

�ĞƌŶĂƌĚ͕�Z͘^͘�;ϮϬϬϴͿ�EŝĐƌŽƉŚŽƌƵƐ�Ͳ�EŝĐƌŽƉŚŽƌƵƐ�ǀĞƐƉŝůůŽŝĚĞƐ͘�
/ŽǁĂ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ͘�hZ>�ďƵŐŐƵŝĚĞ͘ŶĞƚͬŶŽĚĞͬǀŝĞǁͬϳϴϬϲϱϭ

/ŶĨŽƌŵĂƟŽŶ
�ŶĚĞƌƐŽŶ͕�Z͘^͘�Θ�WĞĐŬ͕�^͘�͘�;ϭϵϴϱͿ�/ŶƐĞĐƚƐ�ĂŶĚ�ĂƌĂĐŚŶŝĚƐ�ŽĨ�
�ĂŶĂĚĂ͗�ƉĂƌƚ�ϭϯ�Ͳ�ƚŚĞ�ĐĂƌƌŝŽŶ�ďĞĞƚůĞƐ�ŽĨ��ĂŶĂĚĂ�ĂŶĚ��ůĂƐŬĂ͕�
�ŽůĞŽƉƚĞƌĂ͗�^ŝůƉŚŝĚĂĞ�ĂŶĚ��ŐǇƌƟĚĂĞ͘��ŝŽƐǇƐƚĞŵĂƟĐƐ�ZĞƐĞĂƌĐŚ�
/ŶƐƟƚƵƚĞ͕�KƩĂǁĂ͕�KE͘

^ŝŬĞƐ͕��͘^͕͘�dƌƵŵďŽ͕�^ d͘͘ �Θ�WĞĐŬ͕�^͘�͘�;ϮϬϭϲͿ��ƌǇƉƟĐ�ĚŝǀĞƌƐŝƚǇ�ŝŶ�
ƚŚĞ�EĞǁ�tŽƌůĚ�ďƵƌǇŝŶŐ�ďĞĞƚůĞ�ĨĂƵŶĂ͗�EŝĐƌŽƉŚŽƌƵƐ�ŚĞďĞƐ�<ŝƌďǇ͖�
ŶĞǁ�ƐƚĂƚƵƐ�ĂƐ�Ă�ƌĞƐƵƌƌĞĐƚĞĚ�ŶĂŵĞ͘��ƌƚŚƌŽƉŽĚ�^ǇƐƚĞŵĂƟĐƐ�Θ�
WŚǇůŽŐĞŶǇ�͕�ϳϰ͕�ϮϵϵʹϯϬϵ͘

E/�ZKW,KZh^���&K�/�E^�
/ŵĂŐĞƐ
dƌĞƉĂƐ͘�;ϮϬϭϯͿ�&ŝůĞ͗EŝĐƌŽƉŚŽƌƵƐ�ĚĞĨŽĚŝĞŶƐ͘:W'͘�hZ>�
ŚƩƉƐ͗ͬͬĐŽŵŵŽŶƐ͘ǁŝŬŝŵĞĚŝĂ͘ŽƌŐͬǁŝŬŝͬ&ŝůĞ͗EŝĐƌŽƉŚŽƌƵƐͺĚĞĨŽĚŝĞ
ŶƐ͘:W'

'ƌŝƐǁŽůĚ͕�'͘�;ϮϬϭϱͿ�EŝĐƌŽƉŚŽƌƵƐ�ĚĞĨŽĚŝĞŶƐ͘�/ŽǁĂ�^ƚĂƚĞ�
hŶŝǀĞƌƐŝƚǇ�͘�hZ>�ďƵŐŐƵŝĚĞ͘ŶĞƚͬŶŽĚĞͬǀŝĞǁͬϭϬϱϲϴϬϲͬďŐŝŵĂŐĞ

ZĂƚǌůĂī͕��͘'͘�^ŝůƉŚŝĚĂĞ͘�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƌŝƟƐŚ��ŽůŽŵďŝĂ�͘�hZ>�
ǁǁǁ͘ďŝŽĚŝǀĞƌƐŝƚǇ͘ƵďĐ͘ĐĂͬĞŶƚŽŵŽůŽŐǇͬŵĂŝŶͬ�ŽůĞŽƉƚĞƌĂͬ^ŝůƉŚŝĚĂĞͬ

�ĞƌŶĂƌĚ͕�Z͘^͘�;ϮϬϬϴͿ�EŝĐƌŽƉŚŽƌƵƐ�Ͳ�EŝĐƌŽƉŚŽƌƵƐ�ǀĞƐƉŝůůŽŝĚĞƐ͘�
/ŽǁĂ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ͘�hZ>�ďƵŐŐƵŝĚĞ͘ŶĞƚͬŶŽĚĞͬǀŝĞǁͬϳϴϬϲϱϭ

/ŶĨŽƌŵĂƟŽŶ
�ŶĚĞƌƐŽŶ͕�Z͘^͘�Θ�WĞĐŬ͕�^͘�͘�;ϭϵϴϱͿ�/ŶƐĞĐƚƐ�ĂŶĚ�ĂƌĂĐŚŶŝĚƐ�ŽĨ�
�ĂŶĂĚĂ͗�ƉĂƌƚ�ϭϯ�Ͳ�ƚŚĞ�ĐĂƌƌŝŽŶ�ďĞĞƚůĞƐ�ŽĨ��ĂŶĂĚĂ�ĂŶĚ��ůĂƐŬĂ͕�
�ŽůĞŽƉƚĞƌĂ͗�^ŝůƉŚŝĚĂĞ�ĂŶĚ��ŐǇƌƟĚĂĞ͘��ŝŽƐǇƐƚĞŵĂƟĐƐ�ZĞƐĞĂƌĐŚ�
/ŶƐƟƚƵƚĞ͕�KƩĂǁĂ͕�KE͘

E/�ZKW,KZh^�D�Z'/E�dh^�
/ŵĂŐĞƐ
^ĐŚĂĞĨĞƌ͕ �<͘�&ĂŵŝůǇ�^ŝůƉŚŝĚĂĞ�ŽĨ�'ŽŽĚǁĞůů�ĂŶĚ�dĞǆŚŽŵĂ͕�dĞǆĂƐ�
�ŽƵŶƚǇ͕ �K<͘�hZ>�
ŚƩƉƐ͗ͬͬǁǁǁ͘ŽƉƐƵ͘ĞĚƵͬ�ĐĂĚĞŵŝĐƐͬ^ĐŝDĂƚŚEƵƌƐͬEĂƚƵƌĂů^ĐŝĞŶĐĞ
ͬWůĂŶƚƐ/ŶƐĞĐƚƐKĨ'ŽŽĚǁĞůůͬĐŽůĞŽƉƚĞƌĂͬďĞĞƚůĞϴ͘Śƚŵů

EŝĐƌŽƉŚŽƌƵƐ�ƉƵƐƚƵůĂƚƵƐ͘�;ϮϬϭϳͿ�^ƚƌŝĐŬůĂŶĚ��ŶƚŽŵŽůŽŐŝĐĂů�
DƵƐĞƵŵ͘�hZ>�
ŚƩƉ͗ͬͬǁǁǁ͘ĞŶƚŽŵŽůŽŐǇ͘ƵĂůďĞƌƚĂ͘ĐĂͬƐĞĂƌĐŚŝŶŐͺƐƉĞĐŝĞƐͺĚĞƚĂŝůƐ͘
ƉŚƉ͍ƐсϱϵϮϯ

E/�ZKW,KZh^�dKD�EdK^h^�
/ŵĂŐĞƐ
/ůǇĞƐ͕�>͘�;ϮϬϬϲͿ�EŝĐƌŽƉŚŽƌƵƐ�ƚŽŵĞŶƚŽƐƵƐ͘�hZ>�
ĐŽŵŵŽŶƐ͘ǁŝŬŝŵĞĚŝĂ͘ŽƌŐͬǁŝŬŝͬ&ŝůĞ͗EĞĐƌŽƉŚŽƌƵƐͺƚŽŵĞŶƚŽƐƵƐ͘ũƉŐ

�ĂĐŬůƵŶĚ͕��͘�;ϮϬϬϵͿ�E͘�ƚŽŵĞŶƚŽƐƵƐ�͘�hZ>�
ǁǁǁ͘ǁŝůĚƉŚŽƚŽƐƉŚŽƚŽŐƌĂƉŚǇ͘ĐŽŵͬtŝůĚWŚŽƚŽƐͬŝŶĚĞǆ͘Śƚŵ�

�ŽŝŶ͕�W͘ �;ϮϬϭϱͿ�^ĞǆƚŽŶ��ĞĞƚůĞ͘�zĂŚŽŽ͊�hZ>�
ŚƩƉƐ͗ͬͬǁǁǁ͘ŇŝĐŬƌ͘ ĐŽŵͬƉŚŽƚŽƐͬƉĐŽŝŶͬϭϴϴϯϭϱϰϮϳϬϱ

DĐ�ĂŝŶ͕��͘�;ϮϬϭϬͿ�ZĞƐĞĂƌĐŚ͘�hZ>�
ŚƩƉ͗ͬͬƐƉŽƚ͘ĐŽůŽƌĂĚŽ͘ĞĚƵͬΕŵĐĐĂŝŶĐͬƌĞƐĞĂƌĐŚ͘Śƚŵ

/ŶĨŽƌŵĂƟŽŶ
�ŶĚĞƌƐŽŶ͕�Z͘^͘�Θ�WĞĐŬ͕�^͘�͘�;ϭϵϴϱͿ�/ŶƐĞĐƚƐ�ĂŶĚ�ĂƌĂĐŚŶŝĚƐ�ŽĨ�
�ĂŶĂĚĂ͗�ƉĂƌƚ�ϭϯ�Ͳ�ƚŚĞ�ĐĂƌƌŝŽŶ�ďĞĞƚůĞƐ�ŽĨ��ĂŶĂĚĂ�ĂŶĚ��ůĂƐŬĂ͕�
�ŽůĞŽƉƚĞƌĂ͗�^ŝůƉŚŝĚĂĞ�ĂŶĚ��ŐǇƌƟĚĂĞ͘��ŝŽƐǇƐƚĞŵĂƟĐƐ�ZĞƐĞĂƌĐŚ�
/ŶƐƟƚƵƚĞ͕�KƩĂǁĂ͕�KE͘

E/�ZKW,KZh^�^�z/
/ŵĂŐĞƐ�
KůŝǀĞƌ͕ �<͘�;ϮϬϭϭͿ�EŝĐƌŽƉŚŽƌƵƐ�ƐĂǇŝ�>ĂƉŽƌƚĞ͘�hZ>�
ĐŽŵŵŽŶƐ͘ǁŝŬŝŵĞĚŝĂ͘ŽƌŐͬǁŝŬŝͬ&ŝůĞ͗EŝĐƌŽƉŚŽƌƵƐͺƐĂǇŝͺ>ĂƉŽƌƚĞ͘ũƉŐ

<ǇŶĚ͕�&͘ �;ϮϬϭϯͿ�^ĞǆƚŽŶ��ĞĞƚůĞ�Ͳ�EŝĐƌŽƉŚŽƌƵƐ�ƐĂǇŝ͘�zĂŚŽŽ͊�hZ>�
ŚƩƉƐ͗ͬͬǁǁǁ͘ŇŝĐŬƌ͘ ĐŽŵͬƉŚŽƚŽƐͬϳϵϰϱϮϭϮϵΛEϬϮͬϭϭϯϰϱϬϯϭϭϮϱ

<ǇŶĚ͕�&͘ �;ϮϬϭϯͿ�^ĞǆƚŽŶ��ĞĞƚůĞ�Ͳ�EŝĐƌŽƉŚŽƌƵƐ�ƐĂǇŝ͘�/ŽǁĂ�^ƚĂƚĞ�
hŶŝǀĞƌƐŝƚǇ͘�hZ>�
ŚƩƉ͗ͬͬďƵŐŐƵŝĚĞ͘ŶĞƚͬŶŽĚĞͬǀŝĞǁͬϳϲϱϰϵϮͬďŐŝŵĂŐĞ

/ŶĨŽƌŵĂƟŽŶ
�ŶĚĞƌƐŽŶ͕�Z͘^͘�Θ�WĞĐŬ͕�^͘�͘�;ϭϵϴϱͿ�/ŶƐĞĐƚƐ�ĂŶĚ�ĂƌĂĐŚŶŝĚƐ�ŽĨ�
�ĂŶĂĚĂ͗�ƉĂƌƚ�ϭϯ�Ͳ�ƚŚĞ�ĐĂƌƌŝŽŶ�ďĞĞƚůĞƐ�ŽĨ��ĂŶĂĚĂ�ĂŶĚ��ůĂƐŬĂ͕�
�ŽůĞŽƉƚĞƌĂ͗�^ŝůƉŚŝĚĂĞ�ĂŶĚ��ŐǇƌƟĚĂĞ͘��ŝŽƐǇƐƚĞŵĂƟĐƐ�ZĞƐĞĂƌĐŚ�
/ŶƐƟƚƵƚĞ͕�KƩĂǁĂ͕�KE͘

�ƵƌǇŝŶŐ��ĞĞƚůĞ͕�EŝĐƌŽƉŚŽƌƵƐ�ƐĂǇŝ͘�;ϮϬϬϲͿ�hZ>�
ŚƩƉƐ͗ͬͬŶĂƚƵƌĞ͘ĐĂͬĚŝƐĐŽǀĞƌͬƚƌĞĂƐƵƌĞƐͬĂŶŝŵͬƚƌϭͬďƚůǁŶͺĞ͘ĐĨŵ

E/�ZKW,KZh^�,���^
/ŵĂŐĞƐ
'ƌŽĞƐĐŚŝ͕�,͘�;ϮϬϬϲͿ�EŝĐƌŽƉŚŽƌƵƐ�ǀĞƐƉŝůůŽŝĚĞƐ͘�hZ>�
ĐŽŵŵŽŶƐ͘ǁŝŬŝŵĞĚŝĂ͘ŽƌŐͬǁŝŬŝͬ&ŝůĞ͗EŝĐƌŽƉŚŽƌƵƐͺǀĞƐƉŝůůŽŝĚĞƐϱ͘ũƉŐͰ



5()(5(1&(6
�^ůĂƚŽƐŬǇ͕ ��͘�EŝĐƌŽƉŚŽƌƵƐ�ŵĂƌŐŝŶĂƚƵƐ͘�/ĚĂŚŽ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ�͘�
hZ>�ŚƩƉƐ͗ͬͬƐŝƚĞƐ͘ŐŽŽŐůĞ͘ĐŽŵͬĂͬŝƐƵ͘ĞĚƵͬŶŝĐƌŽƉŚŽƌƵƐͲ
ŬĞǇͬŚŽŵĞͬƐƉĞĐŝĞƐͬŶŵĂƌŐŝŶĂƚƵƐ

/ŶĨŽƌŵĂƟŽŶ
�ŶĚĞƌƐŽŶ͕�Z͘^͘�Θ�WĞĐŬ͕�^͘�͘�;ϭϵϴϱͿ�/ŶƐĞĐƚƐ�ĂŶĚ�ĂƌĂĐŚŶŝĚƐ�ŽĨ�
�ĂŶĂĚĂ͗�ƉĂƌƚ�ϭϯ�Ͳ�ƚŚĞ�ĐĂƌƌŝŽŶ�ďĞĞƚůĞƐ�ŽĨ��ĂŶĂĚĂ�ĂŶĚ��ůĂƐŬĂ͕�
�ŽůĞŽƉƚĞƌĂ͗�^ŝůƉŚŝĚĂĞ�ĂŶĚ��ŐǇƌƟĚĂĞ͘��ŝŽƐǇƐƚĞŵĂƟĐƐ�ZĞƐĞĂƌĐŚ�
/ŶƐƟƚƵƚĞ͕�KƩĂǁĂ͕�KE͘

E/�ZKW,KZh^�KZ�/�K>>/^�
/ŵĂŐĞƐ
KůŝǀĞƌ͕ �D͘<͘�;ϮϬϭϭͿ�EŝĐƌŽƉŚŽƌƵƐ�ŽƌďŝĐŽůůŝƐ�^ĂǇ�͘�hZ>�
ŚƩƉƐ͗ͬͬĐŽŵŵŽŶƐ͘ǁŝŬŝŵĞĚŝĂ͘ŽƌŐͬǁŝŬŝͬ&ŝůĞ͗EŝĐƌŽƉŚŽƌƵƐͺŽƌďŝĐŽůůŝ
Ɛͺ^ĂǇ͘ũƉŐ

>͕�/͘�;ϮϬϭϰͿ�EŝĐƌŽƉŚŽƌƵƐ�ŽƌďŝĐŽůůŝƐ�Ͳ�ZŽƵŶĚŶĞĐŬ�^ĞǆƚŽŶ��ĞĞƚůĞ͘�
zĂŚŽŽ͊�hZ>�
ǁǁǁ͘ŇŝĐŬƌ͘ ĐŽŵͬƉŚŽƚŽƐͬϭϰϯϳϵϭϮϭΛEϬϯͬϭϰϬϵϭϱϭϮϱϳϬ

/ŶĨŽƌŵĂƟŽŶ�
�ŶĚĞƌƐŽŶ͕�Z͘^͘�Θ�WĞĐŬ͕�^͘�͘�;ϭϵϴϱͿ�/ŶƐĞĐƚƐ�ĂŶĚ�ĂƌĂĐŚŶŝĚƐ�ŽĨ�
�ĂŶĂĚĂ͗�ƉĂƌƚ�ϭϯ�Ͳ�ƚŚĞ�ĐĂƌƌŝŽŶ�ďĞĞƚůĞƐ�ŽĨ��ĂŶĂĚĂ�ĂŶĚ��ůĂƐŬĂ͕�
�ŽůĞŽƉƚĞƌĂ͗�^ŝůƉŚŝĚĂĞ�ĂŶĚ��ŐǇƌƟĚĂĞ͘��ŝŽƐǇƐƚĞŵĂƟĐƐ�ZĞƐĞĂƌĐŚ�
/ŶƐƟƚƵƚĞ͕�KƩĂǁĂ͕�KE͘

Kd,�Z����d>�^
EĞĐƌŽĚĞƐ�ƐƵƌŝŶĂŵĞŶƐŝƐ
^ŝůƉŚŝĚĂĞ͘�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƌŝƟƐŚ��ŽůŽŵďŝĂ�͘�hZ>�
ŚƩƉ͗ͬͬǁǁǁ͘ďŝŽĚŝǀĞƌƐŝƚǇ͘ƵďĐ͘ĐĂͬĞŶƚŽŵŽůŽŐǇͺĂƌĐŚŝǀĞͬ�ŽůĞŽƉƚĞƌĂ
ͬ^ŝůƉŚŝĚĂĞͬ

EĞĐƌŽƉŚŝůĂ�ĂŵĞƌŝĐĂŶĂ�
KůŝǀĞƌ͕ �D͘<͘�;ϮϬϭϭͿ�EĞĐƌŽƉŚŝůĂ�ĂŵĞƌŝĐĂŶĂ�;>ŝŶŶĂĞƵƐͿ͘�hZ>�
ŚƩƉƐ͗ͬͬĐŽŵŵŽŶƐ͘ǁŝŬŝŵĞĚŝĂ͘ŽƌŐͬǁŝŬŝͬ&ŝůĞ͗EĞĐƌŽƉŚŝůĂͺĂŵĞƌŝĐĂŶ
Ăͺ;>ŝŶŶĂĞƵƐͿͺƉĂŝƌ͘ ũƉŐ

KŝĐĞŽƉƚŽŵĂ�ŝŶĂĞƋƵĂůĞ
'ĂůůĂŐŚĞƌ͕ �:͘�;ϮϬϭϱͿ�ZŝĚŐĞĚ��ĂƌƌŝŽŶ��ĞĞƚůĞ�Ͳ�KŝĐĞŽƉƚŽŵĂ�
ŝŶĂĞƋƵĂůĞ͘�zĂŚŽŽ͊�hZ>�
ŚƩƉƐ͗ͬͬǁǁǁ͘ŇŝĐŬƌ͘ ĐŽŵͬƉŚŽƚŽƐͬϱϮϰϱϬϬϱϰΛEϬϰͬϭϲϳϱϰϯϬϲϴϵϴ

KŝĐĞŽƉƚŽŵĂ�ŶŽǀĞďŽƌĂĐĞŶƐĞ
tŽŽĚ͕��͘�;ϮϬϬϴͿ�KŝĐĞŽƉƚŽŵĂ�ŶŽǀĞďŽƌĂĐĞŶƐĞ͘�zĂŚŽŽ͊�hZ>�
ŚƩƉƐ͗ͬͬǁǁǁ͘ŇŝĐŬƌ͘ ĐŽŵͬƉŚŽƚŽƐͬĐŚĂƌŶĞĞŶĂͬϮϵϭϭϲϲϮϭϮϳͬ

dŚĂŶĂƚŽƉŚŝůƵƐ�ůĂƉƉŽŶŝĐƵƐ
sĂƌĂƚŚĂŶ͕�>͘�Θ�WĞƌů͕��͘�;ϮϬϭϬͿ�&ϲͲϱ�dŚĂŶĂƚŽƉŚŝůƵƐ�ůĂƉƉŽŶŝĐƵƐ�
;,ĞƌďƐƚ͕�ϭϳϵϯͿ�;ϯͿ͘�zĂŚŽŽ͊�hZ>�
ŚƩƉƐ͗ͬͬǁǁǁ͘ŇŝĐŬƌ͘ ĐŽŵͬƉŚŽƚŽƐͬŶŚŵͺďĞĞƚůĞͺŝĚͬϰϵϵϱϮϲϯϱϮϭ

��<EKt>��'�D�Ed^�

dŚĂŶŬ�ǇŽƵ�ƚŽ�ƚŚĞ�DĂƌƟŶ�>Ăď�ĂŶĚ�ƚŚĞ��ŽŶŝĞƌ�>Ăď�Ăƚ�YƵĞĞŶ Ɛ͛�
hŶŝǀĞƌƐŝƚǇ�ĨŽƌ�ƚŚĞŝƌ�ĂƐƐŝƐƚĂŶĐĞ�ǁŝƚŚ�ƚŚĞ�ĐƌĞĂƟŽŶ�ŽĨ�ƚŚŝƐ�ŐƵŝĚĞ͘�
^ƉĞĐŝĂů�ƚŚĂŶŬƐ�ƚŽ�WĂƵů�DĂƌƟŶ͕�<ĞǀŝŶ��ƵƌŬĞ͕�ĂŶĚ�&ƌĂŶ��ŽŶŝĞƌ�ĨŽƌ�
ƚŚĞŝƌ�ĂƐƐŝƐƚĂŶĐĞ�ŝŶ�ĞĚŝƟŶŐ�ƚŚĞ�ŐƵŝĚĞ�ĂŶĚ�ƚŽ�Ăůů�ŽĨ�ƚŚŽƐĞ�ǁŚŽ�
ĂůůŽǁĞĚ�ĨŽƌ�ƚŚĞŝƌ�ƉŚŽƚŽƐ�ƚŽ�ďĞ�ƵƐĞĚ͘�
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