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Ϯ͘r œ§d4NDéNXQrQΣϮr͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘rϳϯr
N<͘r MN»D§»»NXQͬDXQD4§»NXQr͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘rϵϴr

9à(9/h^Mà(I͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘IϭϬϰr

2M2/MàvZVWqMdI͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘IϭϬϱr

V((dyd^͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘IϭϮϭr
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r
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r
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4ŝƐƚĞrĚĞƐrĂďƌĠǀŝĂƚŝŽŶƐr
DD4r DDrŵŽƚŝĨrĐŚĞŵŽŬŝŶĞrůŝŐĂŶĚrr
DMrr DĞůůƵůĞƐrĚĞŶĚƌŝƚŝƋƵĞƐrr
D4Nér DŚĞŵŝůƵŵŝŶĞƐĐĞŶĐĞrŝŵŵƵŶŽĂƐƐĂǇrr
D»Tr DŽůŽŶǇͲƐƚŝŵƵůĂƚŝŶŐrĨĂĐƚŽƌr
D».r DĞůůƵůĞƐrƐŽƵĐŚĞƐrŚĠŵĂƚŽƉŽŢĠƚŝƋƵĞƐrr
DŞD4rr DͲŞͲDrŵŽƚŝĨrĐŚĞŵŽŬŝŶĞrůŝŐĂŶĚr
M4r MŽƐĞrůĠƚĂůĞrr
MœQrr MŝĂŐŶŽƐƚŝĐrƉƌĠͲŶĂƚĂůrr
H4N»ér HŶǌǇŵĞͲ4ŝŶŬĞĚrNŵŵƵŶŽƐŽƌďĞŶƚréƐƐĂǇr
jDͲD»TrjƌĂŶƵůŽĐǇƚĞrĐŽůŽŶǇͲƐƚŝŵƵůĂƚŝŶŐrĨĂĐƚŽƌr
jFͲD»TrjƌĂŶƵůŽĐǇƚĞͲŵĂĐƌŽƉŚĂŐĞrĐŽůŽŶǇͲƐƚŝŵƵůĂƚŝŶŐrĨĂĐƚŽƌrr
j×ér jƌĂŶƵůĞrĚĞŶƐĞrr
jćé»rr jĞŶŽŵĞͲćŝĚĞréƐƐŽĐŝĂƚŝŽŶr»ƚƵĚŝĞƐr
NMXr NŶĚŽůĞĂŵŝŶĞrϮ͕ϯͲĚŝŽǆǇŐĠŶĂƐĞr
NTQrr NŶƚĞƌĨĠƌŽŶrr
NŐrr NŵŵƵŶŽŐůŽďƵůŝŶĞrr
N4r NŶƚĞƌůĞƵŬŝŶĞr
N×jrr NŶƚĞƌĨĞƌŽŶͲƐƚŝŵƵůĂƚĞĚrŐĞŶĞƐr
4dérr 4ĂǀĂŐĞrďƌŽŶĐŚŽͲĂůǀĠŽůĂŝƌĞrr
4D×rr 4ŝƋƵŝĚĞrĐĠƉŚĂůŽͲƌĂĐŚŝĚŝĞŶrr
FNDr FŝĐƌŽŶğŵĞrr
F4»r FƵůƚŝ4ŽĐƵƐr»ĞƋƵĞŶĐŝŶŐrǇƉŝŶŐr
F»r FŝĐƌŽƐĂƚĞůůŝƚĞrr
Qârr QĂƚƵƌĂůrâŝůůĞƌrr
Qj»r QĞǆƚrjĞŶĞƌĂƚŝŽŶr»ĞƋƵĞŶĐŝŶŐrr
œQQrr œŽůǇŶƵĐůĠĂŝƌĞƐrQĞƵƚƌŽƉŚŝůĞƐr
×T4œr ×ĞƐƚƌŝĐƚŝŽŶrTƌĂŐŵĞŶƚr4ĞŶŐƚŚrœŽůǇŵŽƌƉŚŝƐŵr
×XQr ×ŚŽƉƚƌŝĞrXƌŐĂŶĞůůĞrQĞĐŬr
×Xœr ×ŚŽƉƚƌŝĞrXƌŐĂŶĞůůĞrœƌŽƚĞŝŶr
»ér »ĞŵĂŝŶĞrĚΖĂŵĠŶŽƌƌŚĠĞr
»éjr éŶƚŝŐğŶĞrĚĞrƐƵƌĨĂĐĞr
»œMrr »ĞĐƌĞƚŽƌǇrƉĂƚŚŽŐĞŶĞƐŝƐrĚĞƚĞƌŵŝŶĂŶƚƐͿr
Dr ŽǆŽƉůĂƐŵŽƐĞrĐŽŶŐĠŶŝƚĂůĞrr
4×rr ŽůůrůŝŬĞrƌĞĐĞƉƚŽƌr
QTrr ƵŵŽƌrQĞĐƌŽƐŝƐrTĂĐƚŽƌr
Xr ŽǆŽƉůĂƐŵŽƐĞrŽĐƵůĂŝƌĞrr
<œr <ĂĐƵŽůĞrƉĂƌĂƐŝƚŽƉŚŽƌĞrr
<œœrr <ĂůĞƵƌrƉƌĠĚŝĐƚŝǀĞrƉŽƐŝƚŝǀĞr
ćj»r ćŚŽůĞrjĞŶŽŵĞr»ĞƋƵĞŶĐŝŶŐr

r

r
r
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4ŝƐƚĞrĚĞƐrƚĂďůĞĂƵǆrr
ĂďůĞĂƵrϭr͗rœƌŝŶĐŝƉĂƵǆrŵĂƌƋƵĞƵƌƐrƵƚŝůŝƐĠƐrĚĂŶƐrůĞrŐĠŶŽƚǇƉĂŐĞrĚĞrd͘oŐŽŶĚŝŝ͘r͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘rϮϮr
ĂďůĞĂƵrϮr͗rDŽƌƌĞƐƉŽŶĚĂŶĐĞrĚĞƐrĐůĂƐƐŝĨŝĐĂƚŝŽŶƐrŐĠŶŽŵŝƋƵĞƐrĚĞrd͘oŐŽŶĚŝŝ͘r͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘rϮϱr
ĂďůĞĂƵrϯr͗r<ĂƌŝĂƚŝŽŶrĚĞƐrƉƌŝŶĐŝƉĂůĞƐrĐǇƚŽŬŝŶĞƐrĠƚƵĚŝĠĞƐrŝŶoǀŝǀŽrĐŚĞǌrů͛.ŽŵŵĞ͘r͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘rϯϯr
ĂďůĞĂƵrϰr͗rœĂƌĂŵğƚƌĞƐrƐĠƌŽůŽŐŝƋƵĞƐrĞƚrƐŝƚƵĂƚŝŽŶrĐůŝŶŝƋƵĞrĚĞƐrƉĂƚŝĞŶƚƐrƚĞƐƚĠƐrĞŶrǁĞƐƚĞƌŶrďůŽƚ͘r͘͘͘͘͘͘͘͘rϲϯr
r
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4ŝƐƚĞrĚĞƐrĨŝŐƵƌĞƐr
TŝŐƵƌĞrϭr͗r»ƚĂĚĞƐrŵŽƌƉŚŽůŽŐŝƋƵĞƐrĚĞrd͘oŐŽŶĚŝŝ͘r͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘rϭϯr
TŝŐƵƌĞrϮr͗rDŽƵƉĞrůŽŶŐŝƚƵĚŝŶĂůĞrĚ͛ƵŶrƚĂĐŚǇǌŽŝƚĞrĚĞrd͘oŐŽŶĚŝŝr;éƚƚŝĂƐrĞƚoĂů͕͘rϮϬϮϬr͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘rϭϰr
TŝŐƵƌĞrϯr͗rDǇĐůĞrĚĞrd͘oŐŽŶĚŝŝ͘r͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘rϭϲr
TŝŐƵƌĞrϰr͗rœƌĠǀĂůĞŶĐĞrŵŽŶĚŝĂůĞrĚĞrůĂrƚŽǆŽƉůĂƐŵŽƐĞ͘r͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘rϭϴr
TŝŐƵƌĞrϲr͗r»ƚƌƵĐƚƵƌĞrŐĠŶĠƚŝƋƵĞrĚĞrd͘oŐŽŶĚŝŝ͘r͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘rϮϯr
TŝŐƵƌĞrϳr͗r×ĠƉĂƌƚŝƚŝŽŶrŐĠŽŐƌĂƉŚŝƋƵĞrĚĞƐrƐŽƵĐŚĞƐrĚĞrd͘oŐŽŶĚŝŝrĚĂŶƐrůĞrŵŽŶĚĞ͘r͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘rϮϳr
TŝŐƵƌĞrϴr͗rœƌŝŶĐŝƉĂůĞƐrǀŽŝĞƐrĂĐƚŝǀĠĞƐrĚĂŶƐrůĂrƌĠƉŽŶƐĞrŝŵŵƵŶŝƚĂŝƌĞrĂŶƚŝͲdŽǆŽƉůĂƐŵĂrĐŚĞǌrůĂrƐŽƵƌŝƐ͘͘͘͘͘rϯϭr
TŝŐƵƌĞrϵr͗rFŽĚğůĞrĚ͛ŝŶǀĂƐŝŽŶrĚĞrůĂrĐĞůůƵůĞrŚƀƚĞrƉĂƌrd͘oŐŽŶĚŝŝ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘rϯϱr
TŝŐƵƌĞrϭϬr͗rDŝŶĠƚŝƋƵĞrĚ͛ĂƉƉĂƌŝƚŝŽŶrĚĞƐrNŐ͘r͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘rϯϴr
TŝŐƵƌĞrϭϭr͗rćĞƐƚĞƌŶrdůŽƚrŵƵƌŝŶƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘rϲϱr
TŝŐƵƌĞrϭϮr͗rćĞƐƚĞƌŶrdůŽƚrĚĞrƐĠƌƵŵƐrŚƵŵĂŝŶƐrƚǇƉĞrĂǀĠƌĠrĞƚrƚǇƉĞrƉƌĠƐƵŵĠ͘r͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘rϲϳr
TŝŐƵƌĞrϭϯr͗rćĞƐƚĞƌŶrdůŽƚrŚƵŵĂŝŶƐrĚĞrƐĠƌƵŵƐrƚĠŵŽŝŶƐr;ƉĂƚŝĞŶƚĞƐrĞŶĐĞŝŶƚĞƐrŶŽŶrŝŶĨĞĐƚĠĞƐͿ͘r͘͘͘͘͘͘͘͘͘͘͘͘͘͘rϲϵr
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4ŝƐƚĞrĚĞƐrĂŶŶĞǆĞƐr
éŶŶĞǆĞrϭr͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘rϭϮϭr
éŶŶĞǆĞrϮr͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘rϭϯϰr
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/ĂIƚŽǆŽƉůĂƐŵŽƐĞ͕IĞŶũĞƵǆIĞƚIůŝŵŝƚĞƐIĚƵI

ĚŝĂŐŶŽƐƚŝĐI
r

r

r

r

r

r

r

r

r



NŶƚƌŽĚƵĐƚŝŽŶr͗růĂrƚŽǆŽƉůĂƐŵŽƐĞ͕rĞŶũĞƵǆrĞƚrůŝŵŝƚĞƐrĚƵrĚŝĂŐŶŽƐƚŝĐr
r

ͲϭϮͲr
r

4ĂrƚŽǆŽƉůĂƐŵŽƐĞrĞƐƚrƵŶĞrǌŽŽŶŽƐĞrƋƵŝrĐŽŶĐĞƌŶĞrϮϱrărϯϬrйrĚĞrůĂrƉŽƉƵůĂƚŝŽŶrŵŽŶĚŝĂůĞϭ͘rMĞƉƵŝƐr

ƵŶĞrĚŝǌĂŝŶĞrĚ͛ĂŶŶĠĞƐ͕rĞůůĞrĞƐƚr ĐŽŶƐŝĚĠƌĠĞrĐŽŵŵĞr ůΖƵŶrĚĞƐrƉƌŝŶĐŝƉĂƵǆrĐŽŶƚƌŝďƵƚĞƵƌƐrĂƵr ĨĂƌĚĞĂƵrĚĞƐr

ŵĂůĂĚŝĞƐr ĚΖŽƌŝŐŝŶĞr ĂůŝŵĞŶƚĂŝƌĞϮʹϱ͘r HŶr ĐĂƵƐĞ͕rdŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝ͕oƵŶrƉĂƌĂƐŝƚĞrĞƵĐĂƌǇŽƚĞr ĂƉƉĂƌƚĞŶĂŶƚr

ĂƵrƉŚǇůƵŵrĚĞƐrxƉŝĐŽŵƉůĞǆĂ͘rr

œŽƵƌr ůĂr ƉůƵƉĂƌƚr ĚĞƐr ŝŶĚŝǀŝĚƵƐ͕r ů͛ŝŶĨĞĐƚŝŽŶr ăr d͘oŐŽŶĚŝŝr ĞƐƚr ďĠŐŶŝŶĞr Ğƚr ĂƐǇŵƉƚŽŵĂƚŝƋƵĞ͘r

DĞƉĞŶĚĂŶƚ͕rĞůůĞrƉĞƵƚrƐ͛ĂǀĠƌĞƌrƉĂƌƚŝĐƵůŝğƌĞŵĞŶƚrŐƌĂǀĞrĞƚrŵġŵĞrĨĂƚĂůĞrƉŽƵƌrůĞrĨƈƚƵƐrĞŶrĐĂƐrĚ͛ŝŶĨĞĐƚŝŽŶr

ĐŽŶŐĠŶŝƚĂůĞ͕r ŵĂŝƐr ĠŐĂůĞŵĞŶƚr ƉŽƵƌr ůĞƐr ƉĂƚŝĞŶƚƐr ŝŵŵƵŶŽĚĠƉƌŝŵĠƐr Ğƚr ƉŽƵƌr ĐĞƌƚĂŝŶƐr ƉĂƚŝĞŶƚƐr

ŝŵŵƵŶŽĐŽŵƉĠƚĞŶƚƐ͘r 4Ăr ŵŝƐĞr ĞŶr ƉůĂĐĞr ƌĂƉŝĚĞr Ě͛ƵŶr ƚƌĂŝƚĞŵĞŶƚr ƉƌĠǀĞŶƚŝĨr ŽƵr ĐƵƌĂƚŝĨr ƉĞƌŵĞƚr ĚĞr

ĚŝŵŝŶƵĞƌr ůĂr ŵŽƌƚĂůŝƚĠr Ğƚr ĚĞr ůŝŵŝƚĞƌr ůĞƐr ŵĂŶŝĨĞƐƚĂƚŝŽŶƐr ĐůŝŶŝƋƵĞƐϲ͘r §Ŷr ĚŝĂŐŶŽƐƚŝĐr ƉƌĠĐŽĐĞr ĞƐƚr ĚŽŶĐr

ĐƌƵĐŝĂůr ƉŽƵƌr ƵŶĞr ƉƌŝƐĞr ĞŶr ĐŚĂƌŐĞr ŽƉƚŝŵŝƐĠĞr ĚĞr ů͛ŝŶĨĞĐƚŝŽŶ͘r DĞůƵŝͲĐŝr ĐŽŵƉƌĞŶĚ͕r ĞŶƚƌĞr ĂƵƚƌĞƐ͕r ĚĞƐr

ƉĂƌĂŵğƚƌĞƐr ƐĠƌŽůŽŐŝƋƵĞƐr Ğƚr ŵŽůĠĐƵůĂŝƌĞƐ͘r 4ĞƐr ƐƚƌĂƚĠŐŝĞƐr ĚĞr ĚŝĂŐŶŽƐƚŝĐr ƐŽŶƚr ďŝĞŶr ĠƚĂďůŝĞƐr ĚĂŶƐr ůĞƐr

ĚŝĨĨĠƌĞŶƚĞƐrƉŽƉƵůĂƚŝŽŶƐrărƌŝƐƋƵĞrĚ͛ŝŶĨĞĐƚŝŽŶrŐƌĂǀĞϳ͕ϴ͕rŶĠĂŶŵŽŝŶƐ͕rů͛ĂƌƐĞŶĂůrĚĞƐrƚĞĐŚŶŝƋƵĞƐrĚŝƐƉŽŶŝďůĞƐr

ƌĞƐƚĞrůŝŵŝƚĠ͘rr

HŶr ĞĨĨĞƚ͕r ƐĞůŽŶr ůĞr ĐŽŶƚĞǆƚĞr ĐůŝŶŝƋƵĞ͕r ůĞr ĚŝĂŐŶŽƐƚŝĐr ĚĞr ƚŽǆŽƉůĂƐŵŽƐĞr ƉĞƵƚr Ɛ͛ĂǀĠƌĞƌr ĚĠůŝĐĂƚ͕r

ŶĠĐĞƐƐŝƚĂŶƚr ůĂr ƌĠĂůŝƐĂƚŝŽŶr ĚĞr ƐĠƌŽůŽŐŝĞƐr ĚĞr ĐŽŶĨŝƌŵĂƚŝŽŶr ĐĞr ƋƵŝr ƌĞƚĂƌĚĞr ůĞr ĚŝĂŐŶŽƐƚŝĐr Ğƚr ůĂrŵŝƐĞr ĞŶr

ƉůĂĐĞr Ě͛ƵŶr ƚƌĂŝƚĞŵĞŶƚ͕r ŶŽƚĂŵŵĞŶƚr ĐŚĞǌr ůĂr ĨĞŵŵĞr ĞŶĐĞŝŶƚĞ͘r MĞrŵġŵĞ͕r ůĞr ĚŝĂŐŶŽƐƚŝĐr ĚĞr ĐĞƌƚĂŝŶĞƐr

ĨŽƌŵĞƐr ŽĐƵůĂŝƌĞƐr ŝŵƉůŝƋƵĞr ůĂr ƌĠĂůŝƐĂƚŝŽŶr ĚĞr ƉƌĠůğǀĞŵĞŶƚƐr ďŝŽůŽŐŝƋƵĞƐr ŝŶǀĂƐŝĨƐ͘r HŶĨŝŶ͕r ĂĐƚƵĞůůĞŵĞŶƚ͕r

ĂƵĐƵŶrƚĞƐƚrĚŝĂŐŶŽƐƚŝĐrŶ͛ĞƐƚrĐĂƉĂďůĞrĚĞrƉƌĠĚŝƌĞrůĂrǀŝƌƵůĞŶĐĞrĚĞrůĂrƐŽƵĐŚĞrŝŶĨĞĐƚĂŶƚĞ͘rD͛ĞƐƚrƉŽƵƌƋƵŽŝrĚĞr

ŶŽƵǀĞĂƵǆrŵĂƌƋƵĞƵƌƐr ƉƌĠĐŽĐĞƐr ĚĞr ů͛ŝŶĨĞĐƚŝŽŶr ĂŝŐƵģ͕r ƐƉĠĐŝĨŝƋƵĞƐr ĚĞr ĐĞƌƚĂŝŶĞƐr ĨŽƌŵĞƐr ŽƵr ĞŶĐŽƌĞr ĚƵr

ƚǇƉĞr Ğƚr ĚĞr ůĂr ǀŝƌƵůĞŶĐĞr ĚĞr ůĂr ƐŽƵĐŚĞr ĂƉƉŽƌƚĞƌĂŝĞŶƚr ƵŶĞr ƉůƵƐͲǀĂůƵĞr ĚĂŶƐr ůĞr ĚŝĂŐŶŽƐƚŝĐr ĚĞr ůĂr

ƚŽǆŽƉůĂƐŵŽƐĞ͘rr

D͛ĞƐƚrĚĂŶƐr ĐĞr ĐŽŶƚĞǆƚĞrƋƵ͛ĂrĠƚĠr ƌĠĂůŝƐĠr ĐĞr ƚƌĂǀĂŝůr ĚĞr ƚŚğƐĞrƋƵŝr Ɛ͛ĞƐƚr ĂƌƚŝĐƵůĠr ĂƵƚŽƵƌrĚĞrϮr ĂǆĞƐr͗r

ů͛ĞǆƉůŽƌĂƚŝŽŶrĚĞr ůĂrĚǇŶĂŵŝƋƵĞrĚĞrŵĂƌƋƵĞƵƌƐr ĐǇƚŽŬŝŶŝƋƵĞƐrĚĞr ů͛ŝŶĨĞĐƚŝŽŶrĂŝŐƵģrĞƚr ů͛ŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞr

ŵĂƌƋƵĞƵƌƐrŝŶĚŝƌĞĐƚƐrĚƵrƚǇƉĞrĚĞƐrƐŽƵĐŚĞƐrĚĞrd͘oŐŽŶĚŝŝ͘I

r



NŶƚƌŽĚƵĐƚŝŽŶr͗růĂrƚŽǆŽƉůĂƐŵŽƐĞ͕rĞŶũĞƵǆrĞƚrůŝŵŝƚĞƐrĚƵrĚŝĂŐŶŽƐƚŝĐr
r

ͲϭϯͲr
r

M͘ >͛ ĂŐĞŶƚ�ƉĂƚŚŽŐğŶĞ��

ϭ͘ KƌŐĂŶŝƐĂƚŝŽŶ�ĐĞůůƵůĂŝƌĞ���
r

4ĞrƉĂƌĂƐŝƚĞrd͘oŐŽŶĚŝŝrĞǆŝƐƚĞrƐŽƵƐrϯrĨŽƌŵĞƐrƉƌŝŶĐŝƉĂůĞƐr;TŝŐƵƌĞrϭͿ͗rr

Ͳ 4ĞrƚĂĐŚǇǌŽŢƚĞrŽƵrĨŽƌŵĞrǀĠŐĠƚĂƚŝǀĞr͗rŝŶƚƌĂĐĞůůƵůĂŝƌĞrŽďůŝŐĂƚŽŝƌĞ͕rŝůrĞŶǀĂŚŝƚrůĞƐrĐĞůůƵůĞƐrŶƵĐůĠĠĞƐr

ĚĞrů͛ŽƌŐĂŶŝƐŵĞrĞƚrƐ͛ǇrŵƵůƚŝƉůŝĞrĂƵrƐĞŝŶrĚ͛ƵŶĞrǀĂĐƵŽůĞrƉĂƌĂƐŝƚŽƉŚŽƌĞr;<œͿ͘r

Ͳ 4Ğr ďƌĂĚǇǌŽŢƚĞr͗r ŝƐƐƵr ĚĞr ůĂr ƚƌĂŶƐĨŽƌŵĂƚŝŽŶr ĚĞƐr ƚĂĐŚǇǌŽŢƚĞƐr ĐŚĞǌr ů͛ŚƀƚĞr ŝŶƚĞƌŵĠĚŝĂŝƌĞ͕r ŝůr

ĐŽƌƌĞƐƉŽŶĚrărůĂrĨŽƌŵĞrĚĞrůĂƚĞŶĐĞrĚƵrƉĂƌĂƐŝƚĞ͘r4ĞƐrďƌĂĚǇǌŽŢƚĞƐrƐĞrƌĞŐƌŽƵƉĞŶƚrƉĂƌrŵŝůůŝĞƌƐrƐŽƵƐr

ĨŽƌŵĞrĚĞrŬǇƐƚĞƐrĂƵrƐĞŝŶrĚĞr<œƐ͘rr

Ͳ 4Ğr ƐƉŽƌŽǌŽŢƚĞr͗r ĨŽƌŵĞrĚĞr ƌĠƐŝƐƚĂŶĐĞr ĚƵr ƉĂƌĂƐŝƚĞr Ğƚr ĐŽŶƚĞŶƵrĚĂŶƐr ů͛ŽŽĐǇƐƚĞ͕r ŝůr ĞƐƚr ŝƐƐƵr ĚĞr ůĂr

ƌĞƉƌŽĚƵĐƚŝŽŶr ƐĞǆƵĠĞr ƋƵŝr Ăr ůŝĞƵr ĐŚĞǌr ů͛ŚƀƚĞr ĚĠĨŝŶŝƚŝĨr Ğƚr ƉĞƵƚr ƉĞƌƐŝƐƚĞƌr ƉůƵƐr Ě͛ƵŶr ĂŶr ĚĂŶƐr

ů͛ĞŶǀŝƌŽŶŶĞŵĞŶƚrĞǆƚĠƌŝĞƵƌ͘rr

r

r

nŝŐƵƌĞ�ϭ�͗�^ƚĂĚĞƐ�ŵŽƌƉŚŽůŽŐŝƋƵĞƐ�ĚĞ�d͘OŐŽŶĚŝŝ͘�
ér͗rƚĂĐŚǇǌŽŢƚĞƐr;ƚĂŝůůĞr͗rϲͲϴrђŵrƐƵƌrϯͲϰrђŵͿrĚĂŶƐrƵŶrůŝƋƵŝĚĞrĚĞrůĂǀĂŐĞrďƌŽŶĐŚŽĂůǀĠŽůĂŝƌĞrĐŽůŽƌĠrĂƵr

jŝĞŵƐĂr;éͿr;пrϱϬϬͿ͘rdr͗rŬǇƐƚĞrĚĂŶƐrůĞrĐĞƌǀĞĂƵrĚΖƵŶĞrƐŽƵƌŝƐrŝŶĨĞĐƚĠĞr;ŐƌŽƐƐŝƐƐĞŵĞŶƚ͕rпrϱϬϬͿ͘rDr͗rŽŽĐǇƐƚĞr
ŶŽŶrƐƉŽƌƵůĠr;пrϱϬϬͿ͘rMr͗rŽŽĐǇƐƚĞrƐƉŽƌƵůĠr;пrϭϬϬϬͿr;×ŽďĞƌƚͲjĂŶŐŶĞƵǆrΘrMĂƌĚĠ͕rϮϬϭϮͿrϵr

r

d͘oŐŽŶĚŝŝr ĞƐƚr ƵŶr ƉĂƌĂƐŝƚĞr ĞƵĐĂƌǇŽƚĞr ĚŽŶƚr ůĞr ŐĠŶŽŵĞr Ě͛ĞŶǀŝƌŽŶr ϲϱr Fďr ĞƐƚr ĐŽŶƐƚŝƚƵĠr ĚĞr ϭϯr

ĐŚƌŽŵŽƐŽŵĞƐϭϬ͘rr4ĞƐrϯrƐƚĂĚĞƐrĚƵrƉĂƌĂƐŝƚĞrƐŽŶƚrŵŽƌƉŚŽůŽŐŝƋƵĞŵĞŶƚrƚƌğƐrƉƌŽĐŚĞƐ͘rMĞrĨŽƌŵĞrĂƌƋƵĠĞ͕r

ŝůƐr ƉƌĠƐĞŶƚĞŶƚr ƵŶĞr ĞǆƚƌĠŵŝƚĠr ĞĨĨŝůĠĞr Ğƚr ƉŽƐƐğĚĞŶƚr ůĞƐr ŽƌŐĂŶĞůůĞƐr ĐŽŵŵƵŶĞƐr ăr ƚŽƵƚĞƐr ůĞƐr ĐĞůůƵůĞƐr

ĞƵĐĂƌǇŽƚĞƐ͘r NůƐr ƐĞrĐĂƌĂĐƚĠƌŝƐĞŶƚrĠŐĂůĞŵĞŶƚrƉĂƌr ůĂrƉƌĠƐĞŶĐĞrĚ͛ƵŶrĂƉŝĐŽƉůĂƐƚĞrĞƚrĚƵrĐŽŵƉůĞǆĞrĂƉŝĐĂů͕r



NŶƚƌŽĚƵĐƚŝŽŶr͗růĂrƚŽǆŽƉůĂƐŵŽƐĞ͕rĞŶũĞƵǆrĞƚrůŝŵŝƚĞƐrĚƵrĚŝĂŐŶŽƐƚŝĐr
r

ͲϭϰͲr
r

ƉƌŽƉƌĞr ĂƵǆrxƉŝĐŽŵƉůĞǆĂ͘r 4Ğr ĐŽŵƉůĞǆĞr ĂƉŝĐĂůr ĞƐƚr ƵŶr ĠůĠŵĞŶƚr ĞƐƐĞŶƚŝĞůr ĚƵr ƉĂƌĂƐŝƚĞ͘rNůr ĞƐƚr ĐŽŶƐƚŝƚƵĠr

Ě͛ƵŶrĐǇƚŽƐƋƵĞůĞƚƚĞ͕rĚ͛ƵŶrĐŽŶŽŢĚĞrĞƚrĚĞrϯrŽƌŐĂŶĞůůĞƐrŝŵƉůŝƋƵĠĞƐrĚĂŶƐr ůĂrǀŝƌƵůĞŶĐĞr͗r ůĞƐrŵŝĐƌŽŶğŵĞƐ͕r

ůĞƐr ƌŚŽƉƚƌŝĞƐr Ğƚr ůĞƐr ŐƌĂŶƵůĞƐr ĚĞŶƐĞƐr ;TŝŐƵƌĞr ϮͿ͘r 4ĞƐr ŵŝĐƌŽŶğŵĞƐr ƐĠĐƌğƚĞŶƚr ůĞƐr ƉƌŽƚĠŝŶĞƐr FND͕r

ŝŵƉůŝƋƵĠĞƐr ĚĂŶƐr ůĂr ŵŽďŝůŝƚĠr ĚƵr ƉĂƌĂƐŝƚĞr Ğƚr ƐŽŶr ĂƚƚĂĐŚĞŵĞŶƚr ăr ůĂr ĐĞůůƵůĞr ŚƀƚĞϭϭʹϭϰ͘r 4ĞƐr ƌŚŽƉƚƌŝĞƐr

ƐĠĐƌğƚĞŶƚr ůĞƐr ƉƌŽƚĠŝŶĞƐr ×XQr ;×ŚŽƉƚƌŝĞr QĞĐŬr œƌŽƚĞŝŶͿr Ğƚr ×Xœr ;×ŚŽƉƚƌŝĞr œƌŽƚĞŝŶͿr ƋƵŝr ĂƐƐƵƌĞŶƚr ůĂr

ũŽŶĐƚŝŽŶrĞŶƚƌĞr ůĞrƉĂƌĂƐŝƚĞrĞƚr ůĂrĐĞůůƵůĞrŚƀƚĞrĞƚrƉĂƌƚŝĐŝƉĞŶƚrăr ůĂr ĨŽƌŵĂƚŝŽŶrĚĞr ůĂr<œrĞƚrăr ů͛ŝŶƚĞƌĂĐƚŝŽŶr

ĂǀĞĐr ůĂrĐĞůůƵůĞrŚƀƚĞϭϱ͕ϭϲ͘rHŶĨŝŶ͕r ůĞƐrƉƌŽƚĠŝŶĞƐrĚĞrŐƌĂŶƵůĞƐrĚĞŶƐĞƐ͕r ůĞƐrj×éƐ͕rƐŽŶƚr ŝŵƉůŝƋƵĠĞƐrĚĂŶƐrĚĞr

ŶŽŵďƌĞƵǆrƉƌŽĐĞƐƐƵƐr͗růĂrŵĂƚƵƌĂƚŝŽŶrĚĞrůĂr<œ͕rů͛ĂĐƋƵŝƐŝƚŝŽŶrĚĞrŶƵƚƌŝŵĞŶƚƐrĞƚrůĂrƌĠŐƵůĂƚŝŽŶrĚĞrůĂrĐĞůůƵůĞr

ŚƀƚĞϭϳ͕ϭϴ͘r 4Ăr ƐƵƌĨĂĐĞr ĚƵr ƉĂƌĂƐŝƚĞr ĞƐƚr ĠŐĂůĞŵĞŶƚr ƌĞĐŽƵǀĞƌƚĞr ĚĞr ƉƌŽƚĠŝŶĞƐr »éjr ;»ƵƌĨĂĐĞr éŶƚŝŐĞŶͿr ŽƵr

ƉƌŽƚĠŝŶĞƐr ĚĞr ƐƵƌĨĂĐĞrŵĞŵďƌĂŶĂŝƌĞ͕r ĞƐƐĞŶƚŝĞůůĞƐr ăr ů͛ĂĚŚĠƐŝŽŶr Ğƚr ăr ůĂr ƉĠŶĠƚƌĂƚŝŽŶr ŝŶƚƌĂĐĞůůƵůĂŝƌĞr ĚƵr

ƉĂƌĂƐŝƚĞ͘r

r

r

nŝŐƵƌĞIϮI͗I9ŽƵƉĞIůŽŶŐŝƚƵĚŝŶĂůĞIĚ͛ƵŶIƚĂĐŚǇǌŽŝƚĞIĚĞId͘OŐŽŶĚŝŝI;VƚƚŝĂƐIĞƚOĂů͕͘IϮϬϮϬIϭϵͿ͘I
DĞƚƚĞrĐŽƵƉĞrŵŽŶƚƌĞrůĂrƉƌĠƐĞŶĐĞrĚƵrĐŽŵƉůĞǆĞrĂƉŝĐĂůrĐŽŵƉŽƐĠrĚĞƐrƌŚŽƉƚƌŝĞƐ͕rŵŝĐƌŽŶğŵĞƐrĞƚrŐƌĂŶƵůĞr

ĚĞŶƐĞr

r

r



NŶƚƌŽĚƵĐƚŝŽŶr͗růĂrƚŽǆŽƉůĂƐŵŽƐĞ͕rĞŶũĞƵǆrĞƚrůŝŵŝƚĞƐrĚƵrĚŝĂŐŶŽƐƚŝĐr
r

ͲϭϱͲr
r

Ϯ͘ 9ǇĐůĞIƉĂƌĂƐŝƚĂŝƌĞI
r

4Ğr ĐǇĐůĞr ĚĞr ĚĠǀĞůŽƉƉĞŵĞŶƚr ĚĞr d͘oŐŽŶĚŝŝr ĨĂŝƚr ŝŶƚĞƌǀĞŶŝƌr ƵŶĞr ƌĞƉƌŽĚƵĐƚŝŽŶr ƐĞǆƵĠĞr ĐŚĞǌr ůĞƐr

ĨĠůŝĚĠƐ͕r ů͛ŚƀƚĞr ĚĠĨŝŶŝƚŝĨr ĚƵr ƉĂƌĂƐŝƚĞr ;TŝŐƵƌĞr ϯͿ͘r DĞůůĞͲĐŝr Ăr ůŝĞƵr ĚĂŶƐr ůĞƐr ĞŶƚĠƌŽĐǇƚĞƐr Ğƚr ŵğŶĞr ăr ůĂr

ƉƌŽĚƵĐƚŝŽŶr Ě͛ŽŽĐǇƐƚĞƐr ƋƵŝr ƐŽŶƚr ĠůŝŵŝŶĠƐr ĚĂŶƐr ůĞƐr ĨğĐĞƐr Ğƚr ƐƉŽƌƵůĞŶƚr ĞŶr ϭr ăr ϱr ũŽƵƌƐr ĚĂŶƐr ůĞrŵŝůŝĞƵr

ĞǆƚĠƌŝĞƵƌ͘r4ĂrƌĞƉƌŽĚƵĐƚŝŽŶrĂƐĞǆƵĠĞrĂrůŝĞƵrĐŚĞǌrůĞƐrŚƀƚĞƐrŝŶƚĞƌŵĠĚŝĂŝƌĞƐ͕růĞƐrǀĞƌƚĠďƌĠƐrŚŽŵĠŽƚŚĞƌŵĞƐr

Ğƚr ĐŚĞǌr ů͛ŚƀƚĞr ĚĠĨŝŶŝƚŝĨ͘r 4Ăr ĐŽŶƚĂŵŝŶĂƚŝŽŶr ƉĞƵƚr ƐĞr ĨĂŝƌĞr ƉĂƌr ŝŶŐĞƐƚŝŽŶr Ě͛ŽŽĐǇƐƚĞƐr ƋƵŝr ůŝďğƌĞŶƚr ĚĞƐr

ƐƉŽƌŽǌŽŢƚĞƐrĚĂŶƐrůĂrůƵŵŝğƌĞrŝŶƚĞƐƚŝŶĂůĞ͘rDĞƵǆͲĐŝrƐĞrƚƌĂŶƐĨŽƌŵĞŶƚrƌĂƉŝĚĞŵĞŶƚrĞŶrƚĂĐŚǇǌŽŢƚĞƐrĚĂŶƐrůĞƐr

ĞŶƚĠƌŽĐǇƚĞƐr Ğƚr ŐĂŐŶĞŶƚr ůĂr ĐŝƌĐƵůĂƚŝŽŶr ƐĂŶŐƵŝŶĞr Žƶr ŝůƐr ƐĞr ŵƵůƚŝƉůŝĞŶƚr ĚĂŶƐr ůĂr ĐĞůůƵůĞr ŚƀƚĞ͘r »ŽƵƐr ůĂr

ƉƌĞƐƐŝŽŶrĚƵrƐǇƐƚğŵĞrŝŵŵƵŶŝƚĂŝƌĞ͕rŝůƐrƐĞrƚƌĂŶƐĨŽƌŵĞŶƚrĞŶrϳrărϭϬrũŽƵƌƐrĞŶrďƌĂĚǇǌŽŢƚĞƐ͕rƋƵŝrƐ͛ĞŶŬǇƐƚĞŶƚr

ĚĂŶƐr ůĞƐr ƚŝƐƐƵƐr ĚĂŶƐr ůĞƐƋƵĞůƐr ŝůƐr ƉĞƌĚƵƌĞŶƚr ƚŽƵƚr ĂƵr ůŽŶŐr ĚĞr ůĂr ǀŝĞr ĚĞr ů͛ŚƀƚĞ͘r HŶr ĐĂƐr ĚĞr ďĂŝƐƐĞr ĚĞr ůĂr

ƉƌĞƐƐŝŽŶrŝŵŵƵŶŝƚĂŝƌĞ͕rƵŶĞrƌĞǀŝǀŝƐĐĞŶĐĞrĚĞrĐĞƐrŬǇƐƚĞƐrƉĞƵƚrƐ͛ŽďƐĞƌǀĞƌrĚŽŶŶĂŶƚrůŝĞƵrărƵŶĞrƌĠĂĐƚŝǀĂƚŝŽŶr

ƚŽǆŽƉůĂƐŵŝƋƵĞ͘rr

4ĂrƉĂƌƚŝĐƵůĂƌŝƚĠrĚƵrĐǇĐůĞrĚĞrd͘oŐŽŶĚŝŝrƌĠƐŝĚĞrĚĂŶƐrƐĂrĐĂƉĂĐŝƚĠrĚĞrƚƌĂŶƐŵŝƐƐŝŽŶrŚŽƌŝǌŽŶƚĂůĞ͘rHŶr

ĞĨĨĞƚ͕r ůĞƐr ŚƀƚĞƐr ŝŶƚĞƌŵĠĚŝĂŝƌĞƐr ĐŽŵŵĞr ůĞƐr ŚƀƚĞƐr ĚĠĨŝŶŝƚŝĨƐ͕r ƉĞƵǀĞŶƚr ƐĞr ĐŽŶƚĂŵŝŶĞƌr ůŽƌƐr ĚĞr ůĂr

ĐŽŶƐŽŵŵĂƚŝŽŶr ĚĞr ǀŝĂŶĚĞr ĐŽŶƚĞŶĂŶƚr ĚĞƐr ŬǇƐƚĞƐ͘r MĂŶƐr ůĞr ƚƵďĞr ĚŝŐĞƐƚŝĨ͕r ĐĞƐr ŬǇƐƚĞƐr ůŝďğƌĞŶƚr ĚĞƐr

ďƌĂĚǇǌŽŢƚĞƐrƋƵŝrƐĞrƚƌĂŶƐĨŽƌŵĞŶƚrĞŶrƚĂĐŚǇǌŽŢƚĞƐ͘rr

NůrĞǆŝƐƚĞrĠŐĂůĞŵĞŶƚrƵŶĞrƚƌĂŶƐŵŝƐƐŝŽŶrǀĞƌƚŝĐĂůĞrĚĞrůĂrŵğƌĞrărů͛ĞŶĨĂŶƚrƉĂƌrƉĂƐƐĂŐĞrĚĞrůĂrďĂƌƌŝğƌĞr

ƉůĂĐĞŶƚĂŝƌĞrƉĂƌrůĞrƚĂĐŚǇǌŽŢƚĞrĞŶrĐĂƐrĚĞrĐŽŶƚĂŵŝŶĂƚŝŽŶrůŽƌƐrĚĞrůĂrŐƌŽƐƐĞƐƐĞ͘rr



NŶƚƌŽĚƵĐƚŝŽŶr͗růĂrƚŽǆŽƉůĂƐŵŽƐĞ͕rĞŶũĞƵǆrĞƚrůŝŵŝƚĞƐrĚƵrĚŝĂŐŶŽƐƚŝĐr
r

ͲϭϲͲr
r

r

nŝŐƵƌĞIϯI͗I9ǇĐůĞIĚĞId͘OŐŽŶĚŝŝ͘I
4͛ŝŶĨĞĐƚŝŽŶrĞƚrrůĂrƌĠƉůŝĐĂƚŝŽŶrĚĞƐrƚƌŽŝƐrƐƚĂĚĞƐrŝŶĨĞĐƚŝĞƵǆrĚĞƐrƉĂƌĂƐŝƚĞƐrĐŚĞǌrůĞƵƌƐrŚƀƚĞƐrƌĞƐƉĞĐƚŝĨƐrƐŽŶƚr

ƉƌĠƐĞŶƚĠĞƐrŝĐŝr;.ƵŶƚĞƌrΘr»ŝďůĞǇ͕rϮϬϭϮrϮϬͿr

r

ϯ͘ zŽĚĞIĚĞIĐŽŶƚĂŵŝŶĂƚŝŽŶII
r

MƵr ĐǇĐůĞr ƉĂƌĂƐŝƚĂŝƌĞr ĚĠĐŽƵůĞŶƚr ůĞƐr ŶŽŵďƌĞƵƐĞƐr ƐŽƵƌĐĞƐr ĚĞr ĐŽŶƚĂŵŝŶĂƚŝŽŶr ŚƵŵĂŝŶĞ͘r 4ĞƐrŵŽĚĞƐr ĚĞr

ĐŽŶƚĂŵŝŶĂƚŝŽŶrůĞƐrƉůƵƐrĨƌĠƋƵĞŶƚƐrƐŽŶƚr͗rr

Ͳ 4Ăr ĐŽŶƚĂŵŝŶĂƚŝŽŶr ŽƌĂůĞr͗r ƉĂƌr ĐŽŶƐŽŵŵĂƚŝŽŶr Ě͛ĞĂƵr ŽƵr ĚĞr ůĠŐƵŵĞƐr ƐŽƵŝůůĠƐ͕r ĐƌƵƐr Ğƚr

ŝŶƐƵĨĨŝƐĂŵŵĞŶƚr ůĂǀĠƐ͕r ĚĞr ǀŝĂŶĚĞr ĐƌƵĞr ŽƵr ŝŶƐƵĨĨŝƐĂŵŵĞŶƚr ĐƵŝƚĞr Ğƚr ĠŐĂůĞŵĞŶƚr ƉĂƌr

ĐŽŶƚĂĐƚrĂǀĞĐrůĞƐrůŝƚŝğƌĞƐrĚĞrĐŚĂƚƐrĐŽŶƚĂŵŝŶĠƐ͘r

Ͳ 4ĞrƉĂƐƐĂŐĞrĚĞrůĂrďĂƌƌŝğƌĞrƉůĂĐĞŶƚĂŝƌĞ͘r

M͛ĂƵƚƌĞƐr ŵŽĚĞƐr ĚĞr ĐŽŶƚĂŵŝŶĂƚŝŽŶr ŵŽŝŶƐr ĨƌĠƋƵĞŶƚƐr ƐŽŶƚr ĠŐĂůĞŵĞŶƚr ƉŽƐƐŝďůĞƐr ĐŽŵŵĞr ůĞr ĚŽŶr

Ě͛ŽƌŐĂŶĞƐrŝŶĨĞĐƚĠƐrŽƵrůĞrĚŽŶrĚĞrƐĂŶŐrůŽƌƐrĚĞrůĂrƉŚĂƐĞrĚĞrƉĂƌĂƐŝƚĠŵŝĞ͘rr



NŶƚƌŽĚƵĐƚŝŽŶr͗růĂrƚŽǆŽƉůĂƐŵŽƐĞ͕rĞŶũĞƵǆrĞƚrůŝŵŝƚĞƐrĚƵrĚŝĂŐŶŽƐƚŝĐr
r

ͲϭϳͲr
r

MM͘ /ĂIƚŽǆŽƉůĂƐŵŽƐĞII

ϭ͘ dƉŝĚĠŵŝŽůŽŐŝĞI
r

HŶǀŝƌŽŶrƵŶr ƚŝĞƌƐrĚĞr ůΖŚƵŵĂŶŝƚĠrĞƐƚr ŝŶĨĞĐƚĠĞrƉĂƌrd͘oŐŽŶĚŝŝr ďŝĞŶrƋƵĞr ĐĞůĂr ǀĂƌŝĞr ĐŽŶƐŝĚĠƌĂďůĞŵĞŶƚr

ĚΖƵŶĞrƉŽƉƵůĂƚŝŽŶrărůΖĂƵƚƌĞ͘rHŶrĞĨĨĞƚ͕růĞƐrƐĠƌŽƉƌĠǀĂůĞŶĐĞƐrƉĞƵǀĞŶƚrǀĂƌŝĞƌrĚĞrϭϬrărϴϬrйrƐĞůŽŶrůĞƐrƌĠŐŝŽŶƐr

ĚƵrŵŽŶĚĞr͗rĚĞrϯϬrărϱϬrйrĞŶrHƵƌŽƉĞ͕rĞŶǀŝƌŽŶrϭϬrйrĞŶréŵĠƌŝƋƵĞrĚƵrŶŽƌĚ͕rĞƚrϳϬrărϴϬrйrĞŶréŵĠƌŝƋƵĞr

ĚƵrƐƵĚr;TŝŐƵƌĞrϰéͿrϳ͕ϵ͕ϮϭʹϮϯ͘rœůƵƐŝĞƵƌƐrĨĂĐƚĞƵƌƐrƉĞƵǀĞŶƚrĞǆƉůŝƋƵĞƌrĐĞƐrǀĂƌŝĂƚŝŽŶƐϮϯʹϮϱr͗rr

Ͳ 4ĞrĐůŝŵĂƚr͗růĂrƐƵƌǀŝĞrĚĞƐrŽŽĐǇƐƚĞƐrĞƐƚrĨĂǀŽƌŝƐĠĞrƉĂƌrůĞƐrĐůŝŵĂƚƐrƚƌŽƉŝĐĂƵǆ͘rr

Ͳ 4ĂrƐŝƚƵĂƚŝŽŶrƐŽĐŝŽͲĠĐŽŶŽŵŝƋƵĞr͗růĞrŵĂŶƋƵĞrĚ͛ĂĐĐğƐrărů͛ĞĂƵrƉŽƚĂďůĞrĞƚrů͛ŝŶƐĂůƵďƌŝƚĠrĨĂǀŽƌŝƐĞŶƚr

ůĂrĐŽŶƚĂŵŝŶĂƚŝŽŶ͘r

Ͳ 4ĞƐrŚĂďŝƚƵĚĞƐrĚĞrǀŝĞr͗r ůĂrƉƌĠƐĞŶĐĞrĚĞrĐŚĂƚƐrĚŽŵĞƐƚŝƋƵĠƐ͕r ůĞr ƚǇƉĞrĚĞrǀŝĂŶĚĞrĐŽŶƐŽŵŵĠĞrĞƚr

ƐŽŶrŵŽĚĞrĚĞrĐŽŶƐŽŵŵĂƚŝŽŶrƉĞƵǀĞŶƚrĨĂǀŽƌŝƐĞƌrůĂrĐŽŶƚĂŵŝŶĂƚŝŽŶ͘͘͘rr

4ΖŝŶĐŝĚĞŶĐĞr ĚĞr ůĂr ƚŽǆŽƉůĂƐŵŽƐĞr ĐŚĞǌr ůĞƐr ƉĂƚŝĞŶƚƐr ŝŵŵƵŶŽĚĠƉƌŝŵĠƐr ĞƐƚr ƉƌŽďĂďůĞŵĞŶƚr ƐŽƵƐͲ

ĞƐƚŝŵĠĞrĞƚrĚĠƉĞŶĚr ĨŽƌƚĞŵĞŶƚrĚĞr ůĂrƉƌĠǀĂůĞŶĐĞrĚĞr ůΖŝŶĨĞĐƚŝŽŶ͘rHůůĞr ƌĞƐƚĞr ĐĞƉĞŶĚĂŶƚrƉĞƵrĠƚƵĚŝĠĞrĂƵr

ŶŝǀĞĂƵrŵŽŶĚŝĂůϴ͘rr

4͛ĠƉŝĚĠŵŝŽůŽŐŝĞr ĚĞr ůĂr ƚŽǆŽƉůĂƐŵŽƐĞr ĐŽŶŐĠŶŝƚĂůĞr ;DͿr ĞƐƚ͕r ƋƵĂŶƚr ăr ĞůůĞ͕rŵŝĞƵǆr ĐŽŶŶƵĞ͕r ĐĞƌƚĂŝŶƐr

ƉĂǇƐrďĠŶĠĨŝĐŝĂŶƚrĚĞrƉƌŽŐƌĂŵŵĞƐrĚĞrƐƵƌǀĞŝůůĂŶĐĞrĚĞrĐĞƚƚĞrŝŶĨĞĐƚŝŽŶr;×ĠƐĞĂƵrXŞX»§×<rĞŶrTƌĂŶĐĞͿϮϲ͘r

MĂŶƐr ůĞr ŵŽŶĚĞ͕r ůĂr ƉƌĠǀĂůĞŶĐĞr ĚĞr ůĂr Dr ĞƐƚr Ě͛ĞŶǀŝƌŽŶr ϭ͕ϱr ĐĂƐr ƉŽƵƌr ϭϬϬϬr ŶĂŝƐƐĂŶĐĞƐr ǀŝǀĂŶƚĞƐϰ͘r 4Ăr

ƐĠƌŽƉƌĠǀĂůĞŶĐĞr ŵŽŶĚŝĂůĞr ĐŚĞǌr ůĞƐr ĨĞŵŵĞƐr ĞŶĐĞŝŶƚĞƐr ĞƐƚr ĞƐƚŝŵĠĞr ăr ϭϭ͕Ϯr йr ĚĂŶƐr ůĞr œĂĐŝĨŝƋƵĞr

ŽĐĐŝĚĞŶƚĂůrĞƚrϰϱ͕ϮrйrĞŶréŵĠƌŝƋƵĞr;TŝŐƵƌĞrϰdͿϮϲ͘rHŶrTƌĂŶĐĞ͕rĞůůĞrĚŝŵŝŶƵĞrĚĞrĨĂĕŽŶrĐŽŶƚŝŶƵĞrĚĞƉƵŝƐrƵŶĞr

ǀŝŶŐƚĂŝŶĞr Ě͛ĂŶŶĠĞƐ͕r ƉĂƐƐĂŶƚr ĚĞr ϱϰr ăr ϯϭr йr ĞŶƚƌĞr ϭϵϵϱr Ğƚr ϮϬϭϲϮϳ͘r DĞƚƚĞr ƚĞŶĚĂŶĐĞr ĞƐƚr ĠŐĂůĞŵĞŶƚr

ŽďƐĞƌǀĠĞrĚĂŶƐrĚ͛ĂƵƚƌĞƐrƉĂǇƐrĞƵƌŽƉĠĞŶƐrĂŝŶƐŝrƋƵ͛ĂƵǆrHƚĂƚƐͲƵŶŝƐϮϴʹϯϮ͘rHŶrTƌĂŶĐĞ͕rĞŶƚƌĞrϮϬϬϳrĞƚrϮϬϭϴ͕růĞr

ƚĂƵǆrĚĞrDrĠƚĂŝƚrĚ͛ĞŶǀŝƌŽŶrϬ͕ϮͲϬ͕ϯrƉŽƵƌrϭrϬϬϬrŶĂŝƐƐĂŶĐĞƐrǀŝǀĂŶƚĞƐ͕rƐŽŝƚrĞŶƚƌĞrϭϱϭrĞƚrϮϰϬrĐĂƐrĐŽŶĨŝƌŵĠƐr

ĚĞrDrƉĂƌrĂŶrƉŽƵƌrϴϬϬrϬϬϬrŶĂŝƐƐĂŶĐĞƐrǀŝǀĂŶƚĞƐϮϳ͘rHŶrϮϬϮϭ͕rϭϭϲrĐĂƐrĚĞrDrŽŶƚrĠƚĠrĚŝĂŐŶŽƐƚŝƋƵĠƐrĞŶr

TƌĂŶĐĞ͕r ƐŽŝƚr Ϭ͕ϭϳr ĐĂƐr ƉŽƵƌr ϭϬϬϬr ŶĂŝƐƐĂŶĐĞƐr ǀŝǀĂŶƚĞƐr ;ĚŽŶŶĠĞƐr DQ×r dŽǆŽƉůĂƐŵĂo ϮϬϮϮ͕r

ŚƚƚƉ͗ͬͬĐŶƌƚŽǆŽƉůĂƐŵŽƐĞ͘ĐŚƵͲƌĞŝŵƐ͘ĨƌͿ͘rr



NŶƚƌŽĚƵĐƚŝŽŶr͗růĂrƚŽǆŽƉůĂƐŵŽƐĞ͕rĞŶũĞƵǆrĞƚrůŝŵŝƚĞƐrĚƵrĚŝĂŐŶŽƐƚŝĐr
r

ͲϭϴͲr
r

4ĂrĚŝŵŝŶƵƚŝŽŶrĚĞrůĂrƐĠƌŽƉƌĠǀĂůĞŶĐĞrĚĞrůĂrƚŽǆŽƉůĂƐŵŽƐĞrĚĂŶƐrůĞƐrƉĂǇƐrĚĠǀĞůŽƉƉĠƐrƉĞƵƚrƐ͛ĞǆƉůŝƋƵĞƌr

ƉĂƌrƵŶĞrŵŽĚŝĨŝĐĂƚŝŽŶrĚĞƐrŵŽĚĞƐrĚĞrǀŝĞrƋƵŝrůŝŵŝƚĞrůĞrĐŽŶƚĂĐƚrĚĞƐrŝŶĚŝǀŝĚƵƐrĂǀĞĐrůĞrƉĂƌĂƐŝƚĞϮϲ͘rFĂůŐƌĠr

ĐĞƚƚĞrĚŝŵŝŶƵƚŝŽŶ͕růĞrƐƵŝǀŝrƐĠƌŽůŽŐŝƋƵĞrĚĞƐrƉĞƌƐŽŶŶĞƐrărƌŝƐƋƵĞrĚŽŝƚrġƚƌĞrƉŽƵƌƐƵŝǀŝ͘rHŶrĞĨĨĞƚ͕rŵġŵĞrƐŝrůĂr

ƉƌŽďĂďŝůŝƚĠrĚĞrĐŽŶƚĂĐƚrĂǀĞĐr ůĞrƉĂƌĂƐŝƚĞrĚŝŵŝŶƵĞ͕r ůĞƐrĐŽŶƐĠƋƵĞŶĐĞƐrĚ͛ƵŶĞrĐŽŶƚĂŵŝŶĂƚŝŽŶrŵĂƚĞƌŶĞůůĞr

ŽƵrĚ͛ƵŶĞrŝŶĨĞĐƚŝŽŶrĂŝŐƵģrĚĞrů͛ŝŵŵƵŶŽĚĠƉƌŝŵĠrƌĞƐƚĞŶƚrůĞƐrŵġŵĞƐϳ͘r4ĞrĚĠƉŝƐƚĂŐĞrĚĞrůĂrƚŽǆŽƉůĂƐŵŽƐĞr

ƌĞƐƚĞrĂŝŶƐŝrƵŶrĠůĠŵĞŶƚrŵĂũĞƵƌrĚĞrƐƵŝǀŝrĚĞƐrƉŽƉƵůĂƚŝŽŶƐrărƌŝƐƋƵĞ͘rr

r

r

nŝŐƵƌĞIϰI͗IWƌĠǀĂůĞŶĐĞIŵŽŶĚŝĂůĞIĚĞIůĂIƚŽǆŽƉůĂƐŵŽƐĞ͘I
ér͗rMĂŶƐrůĂrƉŽƉƵůĂƚŝŽŶrƚŽƚĂůĞr;œĂƌŝƐrĞƚoĂů͕͘rϮϬϮϬϯϯͿ͘rdr͗rDŚĞǌrůĞƐrĨĞŵŵĞƐrĞŶĐĞŝŶƚĞƐr;×ŽƐƚĂŵŝrĞƚrĂů͕͘r

ϮϬϮϬϯϰͿr



NŶƚƌŽĚƵĐƚŝŽŶr͗růĂrƚŽǆŽƉůĂƐŵŽƐĞ͕rĞŶũĞƵǆrĞƚrůŝŵŝƚĞƐrĚƵrĚŝĂŐŶŽƐƚŝĐr
r

ͲϭϵͲr
r

Ϯ͘ zĂŶŝĨĞƐƚĂƚŝŽŶƐIĐůŝŶŝƋƵĞƐII

Ă͘ dŽǆŽƉůĂƐŵŽƐĞIĂĐƋƵŝƐĞIĚƵIƉĂƚŝĞŶƚIŝŵŵƵŶŽĐŽŵƉĠƚĞŶƚI

I
4ĂrƉƌŝŵŽͲŝŶĨĞĐƚŝŽŶrĞƐƚrůĞrƉůƵƐrƐŽƵǀĞŶƚrĂƐǇŵƉƚŽŵĂƚŝƋƵĞ͘r»ĞƵůƐrϮϬrйrĚĞƐrƉĂƚŝĞŶƚƐrƉƌĠƐĞŶƚĞŶƚrĚĞƐr

ƐǇŵƉƚƀŵĞƐr͗r ĨŝğǀƌĞ͕r ŐĂŶŐůŝŽŶƐr ĐĞƌǀŝĐĂƵǆ͕r ĠƌƵƉƚŝŽŶr ĐƵƚĂŶĠĞr ŐĠŶĠƌĂůŝƐĠĞ͕r ĂƐƚŚĠŶŝĞ͕r ĐĠƉŚĂůĠĞƐr ŽƵr

ĞŶĐŽƌĞrĚŽƵůĞƵƌƐrĂƌƚŝĐƵůĂŝƌĞƐrĞƚrŵƵƐĐƵůĂŝƌĞƐϭ͘rQĠĂŶŵŽŝŶƐ͕rƋƵĞůƋƵĞƐrĐĂƐrĚĞrƚŽǆŽƉůĂƐŵŽƐĞrŽĐƵůĂŝƌĞr;XͿr

ŽƵrĚĞr ĨŽƌŵĞƐrƉůƵƐr ƐĠǀğƌĞƐrŽŶƚrĠƚĠrĚĠĐƌŝƚƐr ĐŚĞǌrĚĞƐrƉĂƚŝĞŶƚƐr ŝŵŵƵŶŽĐŽŵƉĠƚĞŶƚƐϭ͕ϵ͘réƉƌğƐr ůĂrƉŚĂƐĞr

Ě͛ŝŶǀĂƐŝŽŶ͕rƋƵŝrĐŽƌƌĞƐƉŽŶĚrărůĂrƉƌŝŵŽͲŝŶĨĞĐƚŝŽŶ͕růĞrƉĂƌĂƐŝƚĞrƐ͛ĞŶŬǇƐƚĞrĚĂŶƐrůĞƐrƚŝƐƐƵƐ͕rŶŽƚĂŵŵĞŶƚrĚĂŶƐr

ůĞƐrŽƌŐĂŶĞƐrŝŵŵƵŶŽͲƉƌŝǀŝůĠŐŝĠƐrĐŽŵŵĞrůĞrĐĞƌǀĞĂƵrĞƚrůĞƐrǇĞƵǆ͘r

ď͘ dŽǆŽƉůĂƐŵŽƐĞIĐŽŶŐĠŶŝƚĂůĞI
r

4ŽƌƐr Ě͛ƵŶĞr ƉƌŝŵŽͲŝŶĨĞĐƚŝŽŶr ĐŚĞǌr ůĂr ĨĞŵŵĞr ĞŶĐĞŝŶƚĞ͕r ŝůr ĞǆŝƐƚĞr ƵŶr ƌŝƐƋƵĞr ĚĞr ƉĂƐƐĂŐĞr ƚƌĂŶƐͲ

ƉůĂĐĞŶƚĂŝƌĞr ĚƵr ƉĂƌĂƐŝƚĞr ƉŽƵǀĂŶƚr ŵĞŶĞƌr ăr ƵŶĞr ƚŽǆŽƉůĂƐŵŽƐĞr ĐŽŶŐĠŶŝƚĂůĞr ;DͿ͘r 4Ăr ƚƌĂŶƐŵŝƐƐŝŽŶr

ǀĞƌƚŝĐĂůĞrĞƐƚrĞƐƚŝŵĠĞrărϮϱrйrĚĞƐrŝŶĨĞĐƚŝŽŶƐrŵĂƚĞƌŶĞůůĞƐrƉƌĠŶĂƚĂůĞƐ͕rďŝĞŶrƋƵĞrůĞrƌŝƐƋƵĞrĂƵŐŵĞŶƚĞrĂǀĞĐr

ůΖąŐĞr ŐĞƐƚĂƚŝŽŶŶĞůϮϳ͘r HŶr ĞĨĨĞƚ͕r ůĂr ƉĞƌŵĠĂďŝůŝƚĠr ĚĞr ůĂr ďĂƌƌŝğƌĞr ƉůĂĐĞŶƚĂŝƌĞr ĂƵŐŵĞŶƚĞr ĂƵr ĐŽƵƌƐr ĚĞr ůĂr

ŐƌŽƐƐĞƐƐĞ͕rƉĂƐƐĂŶƚrĚĞrϬͲϯϬrйrůĞƐrϯrƉƌĞŵŝĞƌƐrŵŽŝƐrărϲϬͲϵϬrйrĂƵrĚĞƌŶŝĞƌrƚƌŝŵĞƐƚƌĞϯϱr;TŝŐƵƌĞrϱͿ͘r

r

r

nŝŐƵƌĞIϱI͗IZŝƐƋƵĞIĚĞIƚƌĂŶƐŵŝƐƐŝŽŶIĞƚIŐƌĂǀŝƚĠIĚĞIůĂIƚŽǆŽƉůĂƐŵŽƐĞIĐŽŶŐĠŶŝƚĂůĞ͘I



NŶƚƌŽĚƵĐƚŝŽŶr͗růĂrƚŽǆŽƉůĂƐŵŽƐĞ͕rĞŶũĞƵǆrĞƚrůŝŵŝƚĞƐrĚƵrĚŝĂŐŶŽƐƚŝĐr
r

ͲϮϬͲr
r

4ĂrŵĂũŽƌŝƚĠrĚĞƐrŶŽƵǀĞĂƵͲŶĠƐrĐŽŶƚĂŵŝŶĠƐrůŽƌƐrĚĞrůĂrŐƌŽƐƐĞƐƐĞrƐŽŶƚrĂƐǇŵƉƚŽŵĂƚŝƋƵĞƐrĚƵrĨĂŝƚrĚĞrůĂr

ŵŝƐĞrĞŶrƉůĂĐĞrĚ͛ƵŶrƚƌĂŝƚĞŵĞŶƚrůŽƌƐrĚĞrůĂrĚĠƚĞĐƚŝŽŶrĚĞrů͛ŝŶĨĞĐƚŝŽŶrĂŝŐƵģrĐŚĞǌrůĂrŵğƌĞ͘rDĞƉĞŶĚĂŶƚ͕rĚĞƐr

ĂƚƚĞŝŶƚĞƐr ǀŝƐĐĠƌĂůĞƐ͕r ŝŶƚƌĂĐƌąŶŝĞŶŶĞƐr ŽƵr ŽĐƵůĂŝƌĞƐr ƐŽŶƚr ĚĠĐƌŝƚĞƐ͘r DĞƐr ĂƚƚĞŝŶƚĞƐr ƐŽŶƚr ƐƵƐĐĞƉƚŝďůĞƐr

Ě͛ĞŶƚƌĂŠŶĞƌr ůĂr ŵŽƌƚr ĚƵr ĨƈƚƵƐr ŽƵr ĚĞƐr ƐĠƋƵĞůůĞƐr ŐƌĂǀĞƐr ƉŽƵƌr ůΖĞŶĨĂŶƚr ĐŽŵŵĞr ĚĞƐr ĐŽŶǀƵůƐŝŽŶƐ͕r ĚĞƐr

ƚƌŽƵďůĞƐrŶĞƵƌŽůŽŐŝƋƵĞƐrŽƵrĚĞƐrƚƌŽƵďůĞƐrǀŝƐƵĞůƐϭ͕ϯϲ͘r§ŶĞrĐŚŽƌŝŽƌĠƚŝŶŝƚĞrƉĞƵƚrĠŐĂůĞŵĞŶƚrġƚƌĞrŽďƐĞƌǀĠĞr

ƉůƵƐŝĞƵƌƐr ŵŽŝƐr ĂƉƌğƐr ůĂr ŶĂŝƐƐĂŶĐĞ͕r ƉĂƌĨŽŝƐr ƉĞŶĚĂŶƚr ůΖĂĚŽůĞƐĐĞŶĐĞr ŽƵr ŵġŵĞr ăr ů͛ąŐĞr ĂĚƵůƚĞϭ͕ϯϳ͘r 4ĞƐr

ĞŶĨĂŶƚƐrĂƚƚĞŝŶƚƐrĚŽŝǀĞŶƚrĚŽŶĐrďĠŶĠĨŝĐŝĞƌrĚ͛ƵŶrƐƵŝǀŝrƉŽƵƌrĚĠƉŝƐƚĞƌrĂƵrƉůƵƐrǀŝƚĞrĚ͛ĠǀĞŶƚƵĞůůĞƐrƐĠƋƵĞůůĞƐr

ĚĞrůĂrDϮϲ͘r

r

Đ͘ dŽǆŽƉůĂƐŵŽƐĞIĚĞIů͛ŝŵŵƵŶŽĚĠƉƌŝŵĠI
r

4ĂrƚŽǆŽƉůĂƐŵŽƐĞrĞƐƚrƵŶĞr ŝŶĨĞĐƚŝŽŶrŽƉƉŽƌƚƵŶŝƐƚĞrĂǀĞĐrƵŶrƌŝƐƋƵĞrĠůĞǀĠrĚĞrĐŽŵƉůŝĐĂƚŝŽŶƐrĐŚĞǌr ůĞƐr

ƉĂƚŝĞŶƚƐr ŝŵŵƵŶŽĚĠƉƌŝŵĠƐr͗r <N.r ƉŽƐŝƚŝĨƐ͕r ŐƌĞĨĨĠƐr ĚĞr ĐĞůůƵůĞƐr ƐŽƵĐŚĞƐr ŚĠŵĂƚŽƉŽŢĠƚŝƋƵĞƐr ;D».Ϳ͕r

ƚƌĂŶƐƉůĂŶƚĠƐϵ͕ϯϴ͘rHŶrĐĂƐrĚΖŝŵŵƵŶŽĚĠĨŝĐŝĞŶĐĞ͕růĞƐrƉĂƚŝĞŶƚƐrŶŽŶrŝŵŵƵŶŝƐĠƐrǀŝƐͲăͲǀŝƐrĚƵrƚŽǆŽƉůĂƐŵĞrƐŽŶƚr

ĞǆƉŽƐĠƐr ăr ƵŶĞr ƚŽǆŽƉůĂƐŵŽƐĞr ĂŝŐƵģr ƐĠǀğƌĞr Ğƚr ĨĂƚĂůĞϯϵʹϰϭ͘r DĞƵǆr ĂƚƚĞŝŶƚƐr ĚĞr ƚŽǆŽƉůĂƐŵŽƐĞr ĐŚƌŽŶŝƋƵĞr

ƌŝƐƋƵĞŶƚ͕r ƋƵĂŶƚr ăr ĞƵǆ͕r ƵŶĞr ƌĠĂĐƚŝǀĂƚŝŽŶr ƉŽƵǀĂŶƚr ƐĞr ĐŽŵƉůŝƋƵĞƌr Ě͛ƵŶĞr ŝŶĨĞĐƚŝŽŶr ƐĞĐŽŶĚĂŝƌĞr

ĚŝƐƐĠŵŝŶĠĞϴ͘r

DŚĞǌr ĐĞƐr ƉĂƚŝĞŶƚƐr ŝŵŵƵŶŽĚĠƉƌŝŵĠƐ͕r ŽŶr ƉĞƵƚr ŽďƐĞƌǀĞƌr ĚĞƐr ĞŶĐĠƉŚĂůŝƚĞƐ͕r ĚĞƐrŵǇŽĐĂƌĚŝƚĞƐ͕r ĚĞƐr

ƉŶĞƵŵŽŶŝĞƐr ŽƵr ĞŶĐŽƌĞr ĚĞƐr ĨŽƌŵĞƐr ĚŝƐƐĠŵŝŶĠĞƐϳ͕ϰϮʹϰϱ͘r œŽƵƌr ůĞƐr ƉĂƚŝĞŶƚƐr <N.r ƉŽƐŝƚŝĨƐ͕r ůĞr ƌŝƐƋƵĞr ĚĞr

ĚĠǀĞůŽƉƉĞƌrƵŶĞrƚŽǆŽƉůĂƐŵŽƐĞrĞƐƚrĂƵŐŵĞŶƚĠrůŽƌƐƋƵĞrůĞƐrƚĂƵǆrĚĞrDMϰrƐŽŶƚrŝŶĨĠƌŝĞƵƌƐrărϭϬϬͬŵŵϯ͘r4ŽƌƐr

ĚĞr ŐƌĞĨĨĞƐr Ě͛ŽƌŐĂŶĞƐr ŽƵr ĚĞr D».͕r ůĂr ƚŽǆŽƉůĂƐŵŽƐĞr ĞƐƚr ů͛ƵŶr ĚĞƐr ĨĂĐƚĞƵƌƐr ĚĞr ĐŽŵŽƌďŝĚŝƚĠr ůĞr ƉůƵƐr

ĨƌĠƋƵĞŶƚ͘rHŶrĐĂƐrĚĞrƚƌĂŶƐƉůĂŶƚĂƚŝŽŶ͕růĞrƌŝƐƋƵĞrĚĞrƌĠĂĐƚŝǀĂƚŝŽŶrƚŽǆŽƉůĂƐŵŝƋƵĞrĞƐƚrŵĂũŽƌĠrƐƵƌƚŽƵƚrůŽƌƐr

ĚĞr ŐƌĞĨĨĞƐr ĐĂƌĚŝĂƋƵĞƐ͘r HŶĨŝŶ͕r ĞŶr ĐĂƐr ĚĞr ŐƌĞĨĨĞr Ě͛ƵŶr ƉĂƚŝĞŶƚr ƌĞĐĞǀĞƵƌr ƐĠƌŽŶĠŐĂƚŝĨr ĂǀĞĐr ƵŶr ŽƌŐĂŶĞr

ƉƌŽǀĞŶĂŶƚr Ě͛ƵŶr ĚŽŶŶĞƵƌr ƐĠƌŽƉŽƐŝƚŝĨr ƉŽƵƌr ůĂr ƚŽǆŽƉůĂƐŵŽƐĞ͕r ůĞr ƌŝƐƋƵĞr ĚĞr ĚĠǀĞůŽƉƉĞƌr ƵŶĞr ƉƌŝŵŽͲ

ŝŶĨĞĐƚŝŽŶrĞƐƚrŶŽŶrŶĠŐůŝŐĞĂďůĞϭ͕ϳ͕ϰϲ͘r



NŶƚƌŽĚƵĐƚŝŽŶr͗růĂrƚŽǆŽƉůĂƐŵŽƐĞ͕rĞŶũĞƵǆrĞƚrůŝŵŝƚĞƐrĚƵrĚŝĂŐŶŽƐƚŝĐr
r

ͲϮϭͲr
r

Ě͘ dŽǆŽƉůĂƐŵŽƐĞIŽĐƵůĂŝƌĞII
r

§ŶĞrƚŽǆŽƉůĂƐŵŽƐĞrŽĐƵůĂŝƌĞr;XͿrƉĞƵƚrƐƵƌǀĞŶŝƌrůŽƌƐrĚ͛ƵŶĞrƉƌŝŵŽͲŝŶĨĞĐƚŝŽŶrŵĂŝƐrĠŐĂůĞŵĞŶƚrĞŶrĐĂƐr

ĚĞrƌĠĂĐƚŝǀĂƚŝŽŶrƚŽǆŽƉůĂƐŵŝƋƵĞϰϳ͘rDůŝŶŝƋƵĞŵĞŶƚ͕rŝůrƐ͛ĂŐŝƚrůĞrƉůƵƐrƐŽƵǀĞŶƚrĚ͛ƵŶĞrĐŚŽƌŝŽƌĠƚŝŶŝƚĞ͕rƉŽƵǀĂŶƚr

ĠǀŽůƵĞƌr ǀĞƌƐr ƵŶĞr ďĂŝƐƐĞr ĚĞr ů͛ĂĐƵŝƚĠr ǀŝƐƵĞůůĞr ƉŽƵǀĂŶƚr ĂůůĞƌr ũƵƐƋƵ͛ăr ůĂr ĐĠĐŝƚĠr ĞŶr ĨŽŶĐƚŝŽŶr ĚĞr ůĂr

ůŽĐĂůŝƐĂƚŝŽŶrĚĞƐrůĠƐŝŽŶƐrƌĠƚŝŶŝĞŶŶĞƐ͘rr4ĞƐrƌĠĐƵƌƌĞŶĐĞƐrĚĞrXrƐŽŶƚrĨƌĠƋƵĞŶƚĞƐ͕rĚĞrů͛ŽƌĚƌĞrĚĞrϳϬrărϴϬrй͕r

ƋƵĞůůĞrƋƵĞrƐŽŝƚrůĂrƐŽƵĐŚĞrŝŶĨĞĐƚĂŶƚĞϰϴ͘rr

r

MMM͘ iŝǀĞƌƐŝƚĠIĚĞƐIƐŽƵĐŚĞƐI

I

4Ğr ŐĞŶƌĞr dŽǆŽƉůĂƐŵĂr ĞƐƚr ƌĞƉƌĠƐĞŶƚĠr ƉĂƌr ƵŶĞr ĞƐƉğĐĞr ƵŶŝƋƵĞr ĂƵr ƐĞŝŶr ĚĞr ůĂƋƵĞůůĞr ŝůr ĞǆŝƐƚĞr ƵŶĞr

ĚŝǀĞƌƐŝƚĠr ĚĞr ƐŽƵĐŚĞƐr ĞŶr ƚĞƌŵĞƐr ĚĞr ƌĠƉĂƌƚŝƚŝŽŶr ŐĠŽŐƌĂƉŚŝƋƵĞr Ğƚr ĚĞr ŵĂŶŝĨĞƐƚĂƚŝŽŶƐr ĐůŝŶŝƋƵĞƐϰϵʹϱϮ͘r

.ŝƐƚŽƌŝƋƵĞŵĞŶƚ͕r ůĞƐr ƐŽƵĐŚĞƐr ĠƚĂŝĞŶƚr ĐůĂƐƐĠĞƐr ĞŶr ĨŽŶĐƚŝŽŶr ĚĞr ůĞƵƌr ƉŚĠŶŽƚǇƉĞr ĚĞr ǀŝƌƵůĞŶĐĞr ĐŚĞǌr ůĂr

ƐŽƵƌŝƐ͘rHůůĞƐrĠƚĂŝĞŶƚrĂůŽƌƐrƌĠƉĂƌƚŝĞƐrĞŶrϯrůŝŐŶĠĞƐrĐůŽŶĂůĞƐr͗růĞƐrƐŽƵĐŚĞƐrǀŝƌƵůĞŶƚĞƐrĚĞrƚǇƉĞrN͕rĂǀŝƌƵůĞŶƚĞƐr

ĚĞrƚǇƉĞrNNrĞƚrĚĞrǀŝƌƵůĞŶĐĞrŝŶƚĞƌŵĠĚŝĂŝƌĞrĚĞrƚǇƉĞrNNNϱϯ͘rr

MΖƵŶrƉŽŝŶƚrĚĞrǀƵĞrŐĠŶĠƚŝƋƵĞ͕růĂrƐƚƌƵĐƚƵƌĞrĚĞrůĂrƉŽƉƵůĂƚŝŽŶrĚĞrd͘oŐŽŶĚŝŝrĞƐƚrĐĂƌĂĐƚĠƌŝƐĠĞrƉĂƌrƵŶĞr

ĚŝǀĞƌƐŝƚĠr ďĞĂƵĐŽƵƉr ƉůƵƐr ĐŽŵƉůĞǆĞr ƋƵĞr ŶĞr ůĞr ůĂŝƐƐĂŝƚr ƐƵƉƉŽƐĞƌr ůĂr ĐůĂƐƐŝĨŝĐĂƚŝŽŶr ƉŚĠŶŽƚǇƉŝƋƵĞϱϰʹϱϵ͘r

DĞůůĞͲĐŝrĂrĚŽŶĐrĠƚĠrĚĠůĂŝƐƐĠĞrĂƵrƉƌŽĨŝƚrĚĞrĐůĂƐƐŝĨŝĐĂƚŝŽŶƐrŐĠŶŽŵŝƋƵĞƐ͘rr

r

r

r

r

r



NŶƚƌŽĚƵĐƚŝŽŶr͗růĂrƚŽǆŽƉůĂƐŵŽƐĞ͕rĞŶũĞƵǆrĞƚrůŝŵŝƚĞƐrĚƵrĚŝĂŐŶŽƐƚŝĐr
r

ͲϮϮͲr
r

ϭ͘ 9ůĂƐƐŝĨŝĐĂƚŝŽŶƐIŐĠŶŽŵŝƋƵĞƐII
r

ér ĐĞr ũŽƵƌ͕rƉůƵƐŝĞƵƌƐrĐůĂƐƐŝĨŝĐĂƚŝŽŶƐrŐĠŶŽŵŝƋƵĞƐrĐŽĞǆŝƐƚĞŶƚ͘rHůůĞƐr ƐŽŶƚrƉƌŝŶĐŝƉĂůĞŵĞŶƚrďĂƐĠĞƐr ƐƵƌr

ů͛ĂŶĂůǇƐĞr ĚĞr ϯr ƚǇƉĞƐr ĚĞr ŵĂƌƋƵĞƵƌƐr͗r ×T4œr ;×ĞƐƚƌŝĐƚŝŽŶr ĨƌĂŐŵĞŶƚr ůĞŶŐƚŚr ƉŽůǇŵŽƌƉŚŝƐŵͿ͕r F»r

;FŝĐƌŽƐĂƚĞůůŝƚĞƐͿrĞƚrF4»r;FƵůƚŝ4ŽĐƵƐr»ĞƋƵĞŶĐŝŶŐrǇƉŝŶŐƐͿr;ĂďůĞĂƵrϭͿ͘rr

r

dĞĐŚŶŝƋƵĞI zĂƌƋƵĞƵƌƐI 9ŚƌŽŵŽƐŽŵĞI

Zn/Wr
;»ƵrĞƚrĂů͕͘rϮϬϬϲϲϬͿr
Ir
Ir
Ir
Ir
Ir
Ir
II

ĐϮϮͲϴr Nďr
ĐϮϵͲϮr NNNr
4ϯϱϴr <r
œâϭďr <Nr
»éjϮr <NNNr
d§dr NŞr
j×éϲr Şr
»éjϯr ŞNNr
éƉŝĐŽr éƉŝĐŽƉůĂƐƚĞr

z^r
;éũǌĞŶďĞƌŐrĞƚrĂů͕͘r
ϮϬϭϬϲϭͿrr
rr
Ir
Ir
Ir
Ir
Ir
Ir
Ir
Ir
Ir
Ir
II

§dϮr NŞr
ćϯϱr NNNr
ŐFͲér Şr
dϭϴr <NNĂr
dϭϳr ŞNNr
Fϯϯr N<r
N<͘ϭr N<r
ŞN͘ϭr ŞNr
Fϰϴr NĂr
FϭϬϮr <NNĂr
QϲϬr Nďr
QϴϮr ŞNNr
éér <NNNr
Qϲϭr <NNďr
Qϴϯr Şr

z^/dIǭr
;âŚĂŶrĞƚrĂů͕͘r
ϮϬϬϳϱϳͿr
Ir
Ir
Ir
Ir
II

§œ×r ŞNr
FNDϮr <NNĂr
βͲƚƵďr NŞr
HTϭr Şr
.œr N<r
éœϭr éƉŝĐŽƉůĂƐƚĞr
éœϮr éƉŝĐŽƉůĂƐƚĞr
éœϯr éƉŝĐŽƉůĂƐƚĞr

r
dĂďůĞĂƵIϭI͗IWƌŝŶĐŝƉĂƵǆIŵĂƌƋƵĞƵƌƐIƵƚŝůŝƐĠƐIĚĂŶƐIůĞIŐĠŶŽƚǇƉĂŐĞIĚĞId͘OŐŽŶĚŝŝ͘I

r

r



NŶƚƌŽĚƵĐƚŝŽŶr͗růĂrƚŽǆŽƉůĂƐŵŽƐĞ͕rĞŶũĞƵǆrĞƚrůŝŵŝƚĞƐrĚƵrĚŝĂŐŶŽƐƚŝĐr
r

ͲϮϯͲr
r

4ĞrŐĠŶŽƚǇƉĂŐĞr×T4œrƌĞƉŽƐĞrƐƵƌrƵŶĞrĚŝǌĂŝŶĞrĚĞrŵĂƌƋƵĞƵƌƐrƌĠƉĂƌƚŝƐrƐƵƌrϴrĐŚƌŽŵŽƐŽŵĞƐrĞƚrƐƵƌrƵŶr

ŵĂƌƋƵĞƵƌr ĂƉŝĐŽƉůĂƐƚŝƋƵĞϲϬ͘r DĞr ƚǇƉĂŐĞr ĂƚƚƌŝďƵĞr ƵŶr ŶƵŵĠƌŽr ƐƉĠĐŝĨŝƋƵĞr ăr ĐŚĂƋƵĞr ŐĠŶŽƚǇƉĞr ƐĞůŽŶr ůĂr

ĐŽĚŝĨŝĐĂƚŝŽŶrĠƚĂďůŝĞrƉĂƌrůĂrďĂƐĞrĚĞrĚŽŶŶĠĞƐrŽǆŽMdϲϮ͘r4ĞrŐĠŶŽƚǇƉĂŐĞrF»rĞƐƚrďĂƐĠrƐƵƌrůΖĂŶĂůǇƐĞrĚĞrϭϱr

ŵĂƌƋƵĞƵƌƐrƌĠƉĂƌƚŝƐrƐƵƌrϭϭrĐŚƌŽŵŽƐŽŵĞƐϲϭrĞƚrĚĠƐŝŐŶĞrůĞƐrůŝŐŶĠĞƐrĐůŽŶĂůĞƐrĞŶrĨŽŶĐƚŝŽŶrĚĞrůĞƵƌrŽƌŝŐŝŶĞr

ŐĠŽŐƌĂƉŚŝƋƵĞr;ƉĂƌrĞǆĞŵƉůĞréĨƌŝĐĂ͕rDŚŝŶĞƐĞr͘͘͘Ϳ͘r4ĞrƚǇƉĂŐĞrF4»rĂŶĂůǇƐĞrůĞƐrƐĠƋƵĞŶĐĞƐrŶƵĐůĠŽƚŝĚŝƋƵĞƐr

ĚĞrϳrărϭϭrůŽĐŝr ŝŶƚƌŽŶŝƋƵĞƐrĚŽŶƚrĚĞƐrŐğŶĞƐrĚĞrŵĠŶĂŐĞϱϳ͕ϱϵ͘rHŶĨŝŶ͕rƉůƵƐrƌĠĐĞŵŵĞŶƚ͕r ůĞrƐĠƋƵĞŶĕĂŐĞrĚĞr

ŐĠŶŽŵĞr ĐŽŵƉůĞƚr ;ćj»ͲćŚŽůĞrjĞŶŽŵĞr »ĞƋƵĞŶĐŝŶŐͿr Ăr ƉĞƌŵŝƐr ĚĞr ĚĠƚĞƌŵŝŶĞƌrĚĞƐr ĐŽŵďŝŶĂŝƐŽŶƐr ĚĞr

ŵĂƌƋƵĞƵƌƐr »œMr ;ƐĞĐƌĞƚŽƌǇr ƉĂƚŚŽŐĞŶĞƐŝƐr ĚĞƚĞƌŵŝŶĂŶƚƐͿr ďĂƐĠƐr ƐƵƌr ůĞƐr »QœƐr ;»ŝŶŐůĞr QƵĐůĞŽƚŝĚĞr

œŽůǇŵŽƌƉŚŝƐŵͿrƉƌĠƐĞŶƚƐrĚĂŶƐrĚĞƐrƉƌŽƚĠŝŶĞƐrFND͕r×XQ͕r×Xœ͕rj×érĞƚr»éjϲϯ͘r

DĞƐrĚŝĨĨĠƌĞŶƚƐrŵĂƌƋƵĞƵƌƐrƉĞƵǀĞŶƚrƐĞrĐŽŵďŝŶĞƌ͘r§ŶĞrĐůĂƐƐŝĨŝĐĂƚŝŽŶrƌĠƐƵůƚĂŶƚrĚĞrĐĞƐrĐŽŵďŝŶĂŝƐŽŶƐr

ƌĠƉĂƌƚŝƚrƉĂƌrĞǆĞŵƉůĞ͕růĞƐrƐŽƵĐŚĞƐrĞŶrƐŝǆrĐůĂĚĞƐrĞƚrϭϲrŚĂƉůŽŐƌŽƵƉĞƐϱϵ͕ϲϯr;TŝŐƵƌĞrϲͿ͘rr

rr

r

nŝŐƵƌĞIϲI͗I^ƚƌƵĐƚƵƌĞIŐĠŶĠƚŝƋƵĞIĚĞId͘OŐŽŶĚŝŝ͘I
4Ăr ƐƚƌƵĐƚƵƌĞr ŐĠŶĠƚŝƋƵĞr ƌĞƉƌĠƐĞŶƚĠĞrĞƐƚrďĂƐĠĞr ƐƵƌr ů͛ĂŶĂůǇƐĞrĚĞr ƌĠƐĞĂƵrĚĞrϭϭrŵĂƌƋƵĞƵƌƐr×T4œ͕rĚ͛ƵŶr
ŵĂƌƋƵĞƵƌr ƉŽƵƌr ůΖĂƉŝĐŽƉůĂƐƚĞr Ğƚr ĚĞr ƋƵĂƚƌĞr ƐĠƋƵĞŶĐĞƐr ĚΖŝŶƚƌŽŶr ƉƌŽǀĞŶĂŶƚr ĚĞƐr ϭϯϴr ƐŽƵĐŚĞƐr
ƌĞƉƌĠƐĞŶƚĂŶƚr ĚĞƐr ŚĂƉůŽƚǇƉĞƐr ƵŶŝƋƵĞƐ͘r 4ĞƐr ůĞƚƚƌĞƐr ér ăr Tr ĐŽƌƌĞƐƉŽŶĚĞŶƚr ĂƵǆr ϲr ĐůĂĚĞƐr ŵĂũĞƵƌƐ͕r ůĞƐr
ŶŽŵďƌĞƐrĞŶĐĞƌĐůĠƐrĐŽƌƌĞƐƉŽŶĚĞŶƚrĂƵǆrŚĂƉůŽŐƌŽƵƉĞƐ͕růĞƐrƐŽƵĐŚĞƐrĞŶrŶŽŝƌĞƐrŶĞrĐŽƌƌĞƐƉŽŶĚĞŶƚrƉĂƐrĂƵǆr
ƉƌŝŶĐŝƉĂƵǆrĐůĂĚĞƐ͕růĞƐrƐŽƵĐŚĞƐrƐƵƌůŝŐŶĠĞƐrĞŶrũĂƵŶĞrƐŽŶƚrƌĞƉƌĠƐĞŶƚĂƚŝǀĞƐrĚĞrĐŚĂƋƵĞrŚĂƉůŽŐƌŽƵƉĞr;»ƵrĞƚr
Ăů͕͘rϮϬϭϮϱϵͿ͘r
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r

ͲϮϰͲr
r

DĞƌƚĂŝŶƐrĚĞrĐĞƐrŚĂƉůŽŐƌŽƵƉĞƐrƌĂƐƐĞŵďůĞŶƚrĚĞƐrƐŽƵĐŚĞƐrŐĠŶĠƚŝƋƵĞŵĞŶƚrŚŽŵŽŐğŶĞƐrĂƉƉĂƌƚĞŶĂŶƚr

ărĚĞƐrůŝŐŶĠĞƐrĐůŽŶĂůĞƐ͕rƚĂŶĚŝƐrƋƵĞrĚΖĂƵƚƌĞƐrƐŽŶƚrďĞĂƵĐŽƵƉrƉůƵƐrŚĠƚĠƌŽŐğŶĞƐ͘r4ĂrĚŝĨĨŝĐƵůƚĠrƌĠƐŝĚĞrĂůŽƌƐr

ĚĂŶƐrůĂrĐĂƉĂĐŝƚĠrărĨĂŝƌĞrĐŽŶĐŽƌĚĞƌrůĞƐrĚŝĨĨĠƌĞŶƚĞƐrĐůĂƐƐŝĨŝĐĂƚŝŽŶƐrĞŶƚƌĞrĞůůĞƐr;ŚĂƉůŽŐƌŽƵƉĞƐ͕rŐĠŶŽƚǇƉĞ͕r

F»Ϳϰϵr;ĂďůĞĂƵrϮͿ͘rr

HŶrĐŽŶĐůƵƐŝŽŶ͕rƉůƵƐŝĞƵƌƐrƚĞĐŚŶŝƋƵĞƐrĞƚrĐŽŵďŝŶĂŝƐŽŶƐrĚĞrƚĞĐŚŶŝƋƵĞƐrŽŶƚrĐŽŶĚƵŝƚrărůĂrĐƌĠĂƚŝŽŶrĚĞr

ŵƵůƚŝƉůĞƐr ĐůĂƐƐŝĨŝĐĂƚŝŽŶƐ͘r DĞƉĞŶĚĂŶƚ͕r ĂƵĐƵŶĞr ĐůĂƐƐŝĨŝĐĂƚŝŽŶr ĐŽŶƐĞŶƐƵƐr Ŷ͛ĞƐƚr ǀĂůŝĚĠĞr ăr ĐĞr ũŽƵƌ͘r éŝŶƐŝ͕r

ĐŚĂƋƵĞr ĠƋƵŝƉĞr ƵƚŝůŝƐĞr ƐĂr ƐƚƌĂƚĠŐŝĞr ͨrŵĂŝƐŽŶrͩr ĚĞr ƚǇƉĂŐĞr ƌĞŶĚĂŶƚr ů͛ŝŶƚĞƌƉƌĠƚĂƚŝŽŶr Ě͛ƵŶr ƌĠƐƵůƚĂƚr ĚĞr

ŐĠŶŽƚǇƉĂŐĞrĚĠůŝĐĂƚĞϲϰ͘r



r

ͲϮϱͲr
r

r
r

r
I

dĂďůĞĂƵIϮI͗I9ŽƌƌĞƐƉŽŶĚĂŶĐĞIĚĞƐIĐůĂƐƐŝĨŝĐĂƚŝŽŶƐIŐĠŶŽŵŝƋƵĞƐIĚĞId͘OŐŽŶĚŝŝ͘I
FĂƌƋƵĞƵƌƐrŐĠŶŽŵŝƋƵĞƐrƵƚŝůŝƐĠƐr͗rćj»͕rF4»͕r×T4œrĞƚrF»r;Ě͛ĂƉƌğƐrjĂůĂůrĞƚrĂů͕͘rϮϬϭϵͿϰϵr

9ůĂĚĞͬI
qĂƉůŽŐƌŽƵƉĞI qĂƉůŽŐƌŽƵƉĞI vĠŶŽƚǇƉĞI vƌŽƵƉĞƐI rr

9ůĂĚĞͬI
qĂƉůŽŐƌŽƵƉĞI qĂƉůŽŐƌŽƵƉĞI vĠŶŽƚǇƉĞI vƌŽƵƉĞƐI

;tv^ͿI ;z/^dͿI ;Zn/WͿI ;z^ͿI rr ;tv^ͿI ;z/^dͿI ;Zn/WͿI ;z^ͿI

VϭI
ͬr

ϵϭr éƚǇƉŝƋƵĞr rr 2ϴI

ϵI

ϮϭI VƚǇƉŝƋƵĞI
ϯϴr ͬr rr

9ϵI
ϴI VƚǇƉŝƋƵĞI

ϭI
ϭϬI dǇƉĞIMII rr ϭϰI VƚǇƉŝƋƵĞI
ϭϳI VƚǇƉŝƋƵĞI rr

ͬr
ϰϱ͖ϰϲ͖ϲϳ͖ϭϭϰ͖ϭϭϲ͖ϭϮϬ͖ϭϯϴr éƚǇƉŝƋƵĞr

ͬr Ϯϳ͖ϯϱ͖ϱϱr éƚǇƉŝƋƵĞr rr ϳϴr DĂƌŝďďĞĂŶrϭr

iϮI
ͬr ϭϯϵr NNNͬNNr rr ϭϮϯr NNNͬNNr

ϮI

ϭϮϳI MMͬMMMI rr nϭϬI
ϭϬI

ϲϬ͖ϵϳ͖ϭϵϰI VŵĂǌŽŶŝĂŶI
ϭ͖ϯI dǇƉĞIMMI rr ͬr ϵϲr éƚǇƉŝƋƵĞr

ͬr
ϭϮϴr NNr rr dϰr ϯϰI 9ĂƌŝďďĞĂŶIϭI
ϭϮϵr éƚǇƉŝƋƵĞr rr iϭϮI

ϭϮI

ϰ͖ϱI qvϭϮI

9ϯI

ͬr
Ϯr ǇƉĞrNNNr rr

rr
ϯϵ͖ϰϵ͖ϳϰr .jϭϮr

ϳϯΎr éƚǇƉŝƋƵĞr rr ϰϵr éƚǇƉŝƋƵĞr

ϯI

ϭϮI 9ĂƌŝďďĞĂŶIϮI rr ϳϰr NNͬNNNrŽƌrdϭϴrǀĂƌŝĂŶƚr
ϭϯϯI dǇƉĞIMMMI rr iϭϯI

ϭϯI
ϵI 9ŚŝŶĞƐĞIϭI

ϳϮI dǇƉĞIMMMI rr ͬr ϭϯϳr éĨƌŝĐĂrϰr

ͬr

Ϯ͖ϳr NN͖NNNr rr VϭϰI
ϭϰI

ϮϬϯI VĨƌŝĐĂIϯI
ϭϯr DĂƌŝďďĞĂŶrϭr rr ͬr ϯϲ͖ϴϴr éƚǇƉŝƋƵĞr
ϮϱΎr DĂƌŝďďĞĂŶrϯr rr VϭϱI

ϭϱI

ϲϭI VƚǇƉŝƋƵĞI
Ϯϲr éƚǇƉŝƋƵĞr rr ͬr ϲϯr éƚǇƉŝƋƵĞr
ϯϭr DĂƌŝďďĞĂŶrϮr rr 2ϴI ϭϭϭI VƚǇƉŝƋƵĞI
ϱϬr ǇƉĞrNNNr rr

ͬr
ϭϯϰr NNNrǀĂƌŝĂŶƚr§dϮr

ϳϵr éƚǇƉŝƋƵĞr rr Ϯϯ͖ϰϰ͖ϲϯ͖ϴϭ͖ϭϬϭ͖ϭϬϵ͖ϭϯϱ͖ϭϯϲr éƚǇƉŝƋƵĞr
ϴϯr NNNrǀĂƌŝĂŶƚrr rr ϭϯϲr ͬr
ϵϬr éƚǇƉŝƋƵĞr rr

iϭϭI ϭϭΎI
ϭϵϳI VƚǇƉŝƋƵĞIvƵŝĂŶĂI

ϭϭϱ͖ϭϭϴ͖ϭϮϱ͖ϭϯϬr éƚǇƉŝƋƵĞr rr ϲϲI VƚǇƉŝƋƵĞI
ϭϰϬr ƚǇƉĞrNNNr rr éϭϱr ͬr ϰϯr ͬr
ϭϰϭr DĂƌŝďďĞĂŶrϯr rr ͬr ͬr ϮϬr éĨƌŝĐĂrϰr

2ϰI

ϰI

ϭϭI VƚǇƉŝƋƵĞI rr ͬr ͬr ϱϰr NNNr
ϭϳI VƚǇƉŝƋƵĞI rr ͬr ͬr ϭϭϮr ͬr
ϭϭϵ͖ϭϬϰI VƚǇƉŝƋƵĞI rr ͬr ͬr Ϯϵr ͬr

2ϴI ϰϳI VƚǇƉŝƋƵĞI rr ͬr ͬr ϭϯϮr ͬr

ͬr
ϭϳr éƚǇƉŝƋƵĞr rr ͬr ͬr ϭϲr ͬr
ϳϲ͖ϵϮ͖ϵϯ͖ϵϵ͖ϭϬϳ͖ϭϬϴ͖ϭϮϰ͖ϭϮϲr éƚǇƉŝƋƵĞr rr ͬr ͬr ϭϬϮr ͬr
ϭϬϲr ͬr rr ͬr ͬr ϲϮr ͬr

VϭϱI
ϱI

ϱϮI VƚǇƉŝƋƵĞI rr ͬr ͬr ϱϳΎr ͬr
nϱI ϲϬ͖ϵϱ͖ϵϴ͖ϭϵϯI VŵĂǌŽŶŝĂŶI rr ͬr ͬr ϯϬΎr ͬr
ͬr ϮϮ͖ϯϳ͖ϲϱ͖ϭϬϬr éƚǇƉŝƋƵĞr rr ͬr ͬr ϰϴΎr ͬr

VϲI

ϲI

ϲI VĨƌŝĐĂIϭI rr ͬr ͬr ϭϮϮΎr ͬr
ϴϬ͖ϰϮ͖ϴϱI VƚǇƉŝƋƵĞI rr ͬr ͬr ϭϯϭΎr ͬr

ͬr

ϯϯ͖ϰϭ͖ϱϭ͖ϱϲ͖ϳϬ͖ϴϮ͖ϴϰ͖ϭϬϱr éƚǇƉŝƋƵĞr rr dϭϲI ϭϲΎI ϭϱ͖ϭϳ͖ϮϬϮI qvϭϲI

ϭϳr ͬr rr
r
r r r r

ϴϲr éĨƌŝĐĂrϭr rr ͬr͗r.ĂƉůŽŐƌŽƵƉĞƐrŶŽŶrĚĠĨŝŶŝƐr

VϳI ϳI
ϳϳI VƚǇƉŝƋƵĞI rr

ΎéďƐĞŶĐĞrĚĞrĐŽƌƌĞƐƉŽŶĚĂŶĐĞrĞŶƚƌĞrůΖĂŶĂůǇƐĞrĚĞrƌĠƐĞĂƵrĞƚrůΖĂŶĂůǇƐĞrĚĞrƐƚƌƵĐƚƵƌĞrĚĞƐrƉŽƉƵůĂƚŝŽŶƐr
jƌĂƐr͗rĐŽŶĐŽƌĚĂŶĐĞrƐƵƌrƚŽƵƚĞƐrůĞƐrƚĞĐŚŶŝƋƵĞƐr

ϮϴI VƚǇƉŝƋƵĞI rr r
2ϴI

ϴI

ϭϵI VƚǇƉŝƋƵĞI rr r r r r

ͬr
ϯϮ͖ϰϬ͖ϱϵ͖ϲϰ͖ϲϵ͖ϳϭ͖ϳϱ͖ϭϮϭ͖r éƚǇƉŝƋƵĞr rr r r r r
ϱϯr éƚǇƉŝƋƵĞr rr r r r r
ϵϰr éƚǇƉŝƋƵĞr rr r r r r



NŶƚƌŽĚƵĐƚŝŽŶr͗růĂrƚŽǆŽƉůĂƐŵŽƐĞ͕rĞŶũĞƵǆrĞƚrůŝŵŝƚĞƐrĚƵrĚŝĂŐŶŽƐƚŝĐr
r

ͲϮϲͲr
r

Ϯ͘ iŝƐƚƌŝďƵƚŝŽŶIŐĠŽŐƌĂƉŚŝƋƵĞIĚĞƐIŐĠŶŽƚǇƉĞƐI
r

4ĞƐr ĚŝĨĨĠƌĞŶƚĞƐr ƚĞĐŚŶŝƋƵĞƐr ĚĞr ŐĠŶŽƚǇƉĂŐĞr ŽŶƚrŵŝƐr ĞŶr ĠǀŝĚĞŶĐĞr ƵŶĞr ƐƚƌƵĐƚƵƌĞr ăr ƉƌĠĚŽŵŝŶĂŶĐĞr

ĐůŽŶĂůĞr ĚĞƐr ƉŽƉƵůĂƚŝŽŶƐr ĚĞr d͘oŐŽŶĚŝŝr ĚĂŶƐr ůĂr ƉůƵƉĂƌƚr ĚĞƐr ƌĠŐŝŽŶƐr ĚƵrŵŽŶĚĞ͘r ŽƵƚĞĨŽŝƐ͕r ƵŶr ĐĞƌƚĂŝŶr

ŶŽŵďƌĞrĚĞrƐŽƵĐŚĞƐrƉƌĠƐĞŶƚĞrĚĞƐrŐĠŶŽƚǇƉĞƐrŶŽŶrĂƌĐŚĠƚǇƉĂƵǆrŵŝǆƚĞƐrĂǀĞĐrƵŶrŵĠůĂŶŐĞrĚ͛ĂůůğůĞƐrĚĞƐr

ƚǇƉĞƐrN͕rNNrĞƚrNNNrŽƵrĚĞƐrŐĠŶŽƚǇƉĞƐrĂƚǇƉŝƋƵĞƐrărĂůůğůĞrƵŶŝƋƵĞ͘rDĞƐrŐĠŶŽƚǇƉĞƐrĂƚǇƉŝƋƵĞƐrƉƌĠƐĞŶƚĞŶƚrƵŶĞr

ƉůƵƐr ĨŽƌƚĞr ĚŝǀĞƌƐŝƚĠr ŐĠŶĠƚŝƋƵĞr Ğƚr ŽŶƚr ĠƚĠr ŝƐŽůĠƐr ĚĂŶƐr ĐĞƌƚĂŝŶĞƐr ƌĠŐŝŽŶƐr ĚƵr ŵŽŶĚĞr Žƶr ůĞƐr ĨĂƵŶĞƐr

ƐĂƵǀĂŐĞƐr Ğƚr ĚŽŵĞƐƚŝƋƵĞƐr ƐĞr ĐƀƚŽŝĞŶƚr ƉůƵƐr ĠƚƌŽŝƚĞŵĞŶƚr Ğƚr Žƶr ůĞƐr ĐŽŶĚŝƚŝŽŶƐr ƐŽĐŝŽͲĠĐŽŶŽŵŝƋƵĞƐr

ĨĂǀŽƌŝƐĞŶƚrůĂrĚŝƐƐĠŵŝŶĂƚŝŽŶrĚƵrƉĂƌĂƐŝƚĞr;TŝŐƵƌĞrϳͿrϲϱ͘rr

HŶr HƵƌŽƉĞ͕r ůĞƐr ƐŽƵĐŚĞƐr ĚĞr ƚǇƉĞr NNr Ğƚr ĚĂŶƐr ƵŶĞr ŵŽŝŶĚƌĞr ŵĞƐƵƌĞr ĚĞr ƚǇƉĞr NNNr ƐŽŶƚr ůĂƌŐĞŵĞŶƚr

ƉƌĠĚŽŵŝŶĂŶƚĞƐϲϲʹϳϭ͘r HŶr éŵĠƌŝƋƵĞr ĚƵr QŽƌĚ͕r ůĞƐr ƐŽƵĐŚĞƐr ĚĞr ƚǇƉĞr NNr Ğƚr NNNr ƐŽŶƚr ĠŐĂůĞŵĞŶƚr ůĞƐr ƉůƵƐr

ĨƌĠƋƵĞŶƚĞƐ͘r4ΖŚĂƉůŽŐƌŽƵƉĞrϭϮrĂŝŶƐŝrƋƵĞrƋƵĞůƋƵĞƐrƐŽƵĐŚĞƐrĂƚǇƉŝƋƵĞƐrǇrƐŽŶƚrĠŐĂůĞŵĞŶƚrŽďƐĞƌǀĠĞƐrĚĂŶƐr

ůĂrĨĂƵŶĞrƐĂƵǀĂŐĞϱϴ͕ϱϵ͕ϳϬ͕ϳϮ͕ϳϯ͘rHŶréƐŝĞrĞƚrĞŶréĨƌŝƋƵĞ͕růĞƐrƐŽƵĐŚĞƐrƐĞŵďůĞŶƚrůŝŵŝƚĠĞƐrărĚĞƐrůŝŐŶĠĞƐrĐůŽŶĂůĞƐr

ŝŶƚĞƌĐŽŶƚŝŶĞŶƚĂůĞƐr ;ƚǇƉĞƐr NNr Ğƚr NNNͿr Ğƚr ƌĠŐŝŽŶĂůĞƐr ;DŚŝŶĞƐĞr ϭ͕r éĨƌŝĐĂr ϭ͕r éĨƌŝĐĂr ϯͿr ŵĂŝƐr ůĞƐr ĚŽŶŶĠĞƐr

ĐŽŶĐĞƌŶĂŶƚr ĐĞƐr ƌĠŐŝŽŶƐr ƐŽŶƚrƉĞƵrŶŽŵďƌĞƵƐĞƐϳϰʹϳϳ͘r HŶĨŝŶ͕r ĞŶréŵĠƌŝƋƵĞrĚƵr»ƵĚ͕rŽŶr ƚƌŽƵǀĞrƋƵĞůƋƵĞƐr

ůŝŐŶĠĞƐr ĐůŽŶĂůĞƐr ŝŶƚĞƌĐŽŶƚŝŶĞŶƚĂůĞƐr ;ƚǇƉĞr NNr Ğƚr NNNͿr Ğƚr ƌĠŐŝŽŶĂůĞƐr ;ĂŶƚŝůůĂŝƐĞrĞƚrďƌĠƐŝůŝĞŶŶĞƐͿϳϰ͕ϳϴ͕ϳϵ͘r DĞƐr

ůŝŐŶĠĞƐrĐůŽŶĂůĞƐrĐŽŚĂďŝƚĞŶƚrĂǀĞĐrƵŶrŶŽŵďƌĞr ŝŵƉŽƌƚĂŶƚrĚĞrƐŽƵĐŚĞƐrĂƚǇƉŝƋƵĞƐ͕rƉƌĠƐĞŶƚĂŶƚrƵŶĞr ĨŽƌƚĞr

ĚŝǀĞƌƐŝƚĠrŐĠŶĠƚŝƋƵĞrĐŽŵŵĞrŽŶrƉĞƵƚrů͛ŽďƐĞƌǀĞƌrƐƵƌrůĂrĐĂƌƚĞrĚĞrůĂrĚŝƐƚƌŝďƵƚŝŽŶrŵŽŶĚŝĂůĞrĚĞƐrĚŝĨĨĠƌĞŶƚƐr

ŐĠŶŽƚǇƉĞƐr;TŝŐƵƌĞrϳͿrϱϴ͕ϴϬ͕ϴϭ͘r



r

ͲϮϳͲr
r

r

nŝŐƵƌĞIϳI͗IZĠƉĂƌƚŝƚŝŽŶIŐĠŽŐƌĂƉŚŝƋƵĞIĚĞƐIƐŽƵĐŚĞƐIŚƵŵĂŝŶĞƐIĚĞId͘OŐŽŶĚŝŝIĚĂŶƐIůĞIŵŽŶĚĞ͘I
4ĂrƚĂŝůůĞrĚĞƐrĐĞƌĐůĞƐrĞƐƚrĐŽƌƌĠůĠĞrĂǀĞĐrůĞrŶŽŵďƌĞrƚŽƚĂůrĚΖŝƐŽůĂƚƐrƉŽƵƌrĐŚĂƋƵĞrƉĂǇƐr͖růĞƐrĐŽƵůĞƵƌƐrŝŶĚŝƋƵĞŶƚrĚŝĨĨĠƌĞŶƚƐrŐĠŶŽƚǇƉĞƐr;.ŽƐƐĞŝŶŝrĞƚrĂů͕͘rϮϬϭϴϴϬͿ͘



NŶƚƌŽĚƵĐƚŝŽŶr͗růĂrƚŽǆŽƉůĂƐŵŽƐĞ͕rĞŶũĞƵǆrĞƚrůŝŵŝƚĞƐrĚƵrĚŝĂŐŶŽƐƚŝĐr
r

ͲϮϴͲr
r

ϯ͘ MŵƉĂĐƚIĚƵIŐĠŶŽƚǇƉĞIƐƵƌIůĞƐIŵĂŶŝĨĞƐƚĂƚŝŽŶƐIĐůŝŶŝƋƵĞƐII
r

œůƵƐŝĞƵƌƐrƚƌĂǀĂƵǆrŽŶƚrƌĞůŝĠrůĂrƐĠǀĠƌŝƚĠrĚĞƐrŵĂŶŝĨĞƐƚĂƚŝŽŶƐrĐůŝŶŝƋƵĞƐrĂƵrŐĠŶŽƚǇƉĞrĚĞƐrƐŽƵĐŚĞƐ͘r4ĞƐr

ůŝŐŶĠĞƐr ĚĞr ƚǇƉĞr NNr Ğƚr NNNr ƐŽŶƚr ŐĠŶĠƌĂůĞŵĞŶƚr ĂƐƐŽĐŝĠĞƐr ăr ĚĞƐrŵĂŶŝĨĞƐƚĂƚŝŽŶƐr ĐůŝŶŝƋƵĞƐr ƉĞƵrŵĂƌƋƵĠĞƐr

ƚĂŶĚŝƐrƋƵĞrůĞƐrƐŽƵĐŚĞƐrĚĞrƚǇƉĞrNrĞƚrĂƚǇƉŝƋƵĞƐrƐŽŶƚrĂƐƐŽĐŝĠĞƐrĂƵǆrŵĂŶŝĨĞƐƚĂƚŝŽŶƐrůĞƐrƉůƵƐrŐƌĂǀĞƐrϴϮ͘rr

HŶréŵĠƌŝƋƵĞrĚƵr»ƵĚ͕rů͛ŝŵƉĂĐƚrĚĞrůĂrDrĞƐƚrŵĂũĞƵƌrĐŽŵƉĂƌĠrărů͛HƵƌŽƉĞrŽƵrů͛éŵĠƌŝƋƵĞrĚƵrQŽƌĚ͘r4Ăr

ŵŽƌƚĂůŝƚĠr ĚĞƐr ŶŽƵǀĞĂƵͲŶĠƐr ĂƚƚĞŝŶƚƐr ĚĞr Dr Ǉr ĞƐƚr ƉůƵƐr ĠůĞǀĠĞr Ğƚr ƉůƵƐŝĞƵƌƐr ƚƌĂǀĂƵǆr ŽŶƚr ŵŽŶƚƌĠr ĚĞƐr

ƐĠƋƵĞůůĞƐr ĐůŝŶŝƋƵĞƐr ƉůƵƐr ŝŵƉŽƌƚĂŶƚĞƐr ĐŚĞǌr ůĞƐr ĞŶĨĂŶƚƐr͗r ϯϱrйr Ě͛ĞŶƚƌĞr ĞƵǆr ƉƌĠƐĞŶƚĞŶƚr ƵŶĞr ŵĂůĂĚŝĞr

ŶĞƵƌŽůŽŐŝƋƵĞr ŐƌĂǀĞr ăr ůĂr ŶĂŝƐƐĂŶĐĞ͕r ϴϬrйrĚĞƐr ĞŶĨĂŶƚƐr ĚĠǀĞůŽƉƉĞŶƚr ĚĞƐr ůĠƐŝŽŶƐr ŽĐƵůĂŝƌĞƐr Ğƚr ƉƌğƐr ĚĞr

ϰϬrйr ĚĞƐr ƚƌŽƵďůĞƐr ĂƵĚŝƚŝĨƐϴϯʹϴϲ͘r 4ĞƐr ƉĂƚŝĞŶƚƐr ŝŵŵƵŶŽĐŽŵƉĠƚĞŶƚƐr ŽŶƚr ƋƵĂŶƚr ăr ĞƵǆ͕r ϱr ĨŽŝƐr ƉůƵƐr ĚĞr

ƌŝƐƋƵĞƐrĚĞrĚĠǀĞůŽƉƉĞƌrĚĞƐrůĠƐŝŽŶƐrŽĐƵůĂŝƌĞƐrƋƵĞrĚĂŶƐrůĞƐrĂƵƚƌĞƐrƌĠŐŝŽŶƐrĚƵrŵŽŶĚĞϲϲ͕ϴϯ͕ϴϳʹϴϵ͘rM͛ĂƵƚƌĞƐr

ƚƌĂǀĂƵǆrƌĠĂůŝƐĠƐrĞŶréŵĠƌŝƋƵĞrĚƵr»ƵĚrĞƚrĞŶréƐŝĞrŽŶƚrĠŐĂůĞŵĞŶƚrŽďƐĞƌǀĠrĚĞƐrĂƚƚĞŝŶƚĞƐrƉƵůŵŽŶĂŝƌĞƐrĞƚr

ĐĠƌĠďƌĂůĞƐrƉůƵƐrƐĠǀğƌĞƐ͕rŶŽŶrĐŽƌƌĠůĠĞƐrăr ů͛ĠƚĂƚr ŝŵŵƵŶŝƚĂŝƌĞrĚĞr ů͛ŚƀƚĞr ϵϬʹϵϮ͘rXƵƚƌĞr ůĞƐr ĨĂĐƚĞƵƌƐrƐŽĐŝŽͲ

ĠĐŽŶŽŵŝƋƵĞƐr Ğƚr ůĞƐr ĐŽŵƉŽƌƚĞŵĞŶƚƐr ĂůŝŵĞŶƚĂŝƌĞƐ͕r ůĂr ƐĠǀĠƌŝƚĠr ĐůŝŶŝƋƵĞr ĚĠĐƌŝƚĞr ĚĂŶƐr ĐĞƐr ƌĠŐŝŽŶƐr

ƉŽƵƌƌĂŝƚrƐ͛ĞǆƉůŝƋƵĞƌrƉĂƌrůĂrƉƌĠƐĞŶĐĞrĚĞrƐŽƵĐŚĞƐrĂƚǇƉŝƋƵĞƐ͕rƉůƵƐrǀŝƌƵůĞŶƚĞƐrϲ͘rr

M͛ĂƵƚƌĞƐrŐĠŶŽƚǇƉĞƐrŽŶƚrĠŐĂůĞŵĞŶƚrĠƚĠrĂƐƐŽĐŝĠƐrărĚĞƐrŵĂŶŝĨĞƐƚĂƚŝŽŶƐrĐůŝŶŝƋƵĞƐrƉůƵƐrƐĠǀğƌĞƐ͘rD͛ĞƐƚr

ƉĂƌrĞǆĞŵƉůĞrůĞrĐĂƐrĚƵrƚǇƉĞréĨƌŝĐĂrϭ͕oĚĠƚĞĐƚĠrƉŽƵƌrůĂrƉƌĞŵŝğƌĞrĨŽŝƐrĐŚĞǌrĚĞƐrĐŚĂƚƐrĚŽŵĞƐƚŝƋƵĞƐrĞƚrƋƵŝr

ƐĞŵďůĞrƉƌĠƐĞŶƚĞƌr ůĂrŵġŵĞrǀŝƌƵůĞŶĐĞrƋƵĞr ůĞƐr ƐŽƵĐŚĞƐrĚĞr ƚǇƉĞr N͘r 4Ğr ƚǇƉĞréĨƌŝĐĂrϭrĂrŶŽƚĂŵŵĞŶƚrĠƚĠr

ŝƐŽůĠr ĚĂŶƐr ƋƵĞůƋƵĞƐr ĐĂƐr ĚĞr ƚŽǆŽƉůĂƐŵŽƐĞƐr ĐŽŶŐĠŶŝƚĂůĞƐr ƐĠǀğƌĞƐϵϯʹϵϲr Ğƚr ĐŚĞǌr ĚĞƐr ƉĂƚŝĞŶƚƐr

ŝŵŵƵŶŽĐŽŵƉĠƚĞŶƚƐϵϳ͘rr

r

r

r

r



NŶƚƌŽĚƵĐƚŝŽŶr͗růĂrƚŽǆŽƉůĂƐŵŽƐĞ͕rĞŶũĞƵǆrĞƚrůŝŵŝƚĞƐrĚƵrĚŝĂŐŶŽƐƚŝĐr
r

ͲϮϵͲr
r

Ms͘ ZĠƉŽŶƐĞIŝŵŵƵŶŝƚĂŝƌĞIăIů͛ŝŶĨĞĐƚŝŽŶII

I

4ĂrƌĠƉŽŶƐĞrŝŵŵƵŶŝƚĂŝƌĞrărů͛ŝŶĨĞĐƚŝŽŶrƉĂƌrd͘oŐŽŶĚŝŝrĞƐƚrĐŽŵƉůĞǆĞrĞƚrĨĂŝƚrŝŶƚĞƌǀĞŶŝƌrů͛ŝŵŵƵŶŝƚĠrŝŶŶĠĞr

Ğƚrů͛ŝŵŵƵŶŝƚĠrĂĐƋƵŝƐĞ͕rĐĞůůƵůĂŝƌĞrĞƚrŚƵŵŽƌĂůĞ͘rMƵrĨĂŝƚrĚƵrĐĂƌĂĐƚğƌĞrĂŝŐƵrĞƚrĐŚƌŽŶŝƋƵĞrĚĞrů͛ŝŶĨĞĐƚŝŽŶ͕rĚĞr

ůĂr ǀĂƌŝĂďŝůŝƚĠr ĚĞƐr ĨŽƌŵĞƐr ĐůŝŶŝƋƵĞƐr Ğƚr ĚĞƐr ĐŽͲŵŽƌďŝĚŝƚĠƐr ĚĞƐr ƉĂƚŝĞŶƚƐ͕r ƉĞƵr Ě͛ĠƚƵĚĞƐr ƐŽŶƚr ƌĠĂůŝƐĠĞƐr

ŝŶoǀŝǀŽrĐŚĞǌrů͛.ŽŵŵĞ͘rŽƵƚĞĨŽŝƐ͕rƋƵĞůƋƵĞƐrƚƌĂǀĂƵǆrŵĞŶĠƐr ŝŶoǀŝƚƌŽoĞƚo ŝŶoǀŝǀŽrƐƵƌrĚĞƐrŵŽĚğůĞƐrŵƵƌŝŶƐr

ŽŶƚrƉĞƌŵŝƐrĚ͛ŝĚĞŶƚŝĨŝĞƌrĚĞƐrĂĐƚĞƵƌƐrĐƌƵĐŝĂƵǆrĚĂŶƐrůĞrĐŽŶƚƌƀůĞrĚĞrů͛ŝŶĨĞĐƚŝŽŶrƚŽǆŽƉůĂƐŵŝƋƵĞ͘rr

r

ϭ͘ ZĠƉŽŶƐĞIŝŵŵƵŶŝƚĂŝƌĞIĐŚĞǌIůĂIƐŽƵƌŝƐI
r

r

DŚĞǌrůĂrƐŽƵƌŝƐ͕rů͛ŝŶĨĞĐƚŝŽŶrƉĂƌrǀŽŝĞrŽƌĂůĞrƐĞrƚƌĂĚƵŝƚrƉĂƌrƵŶrĞŶǀĂŚŝƐƐĞŵĞŶƚrĚĞƐrĞŶƚĠƌŽĐǇƚĞƐrƉƵŝƐrƵŶr

ƉĂƐƐĂŐĞrĚĞr ůĂrďĂƌƌŝğƌĞrĚŝŐĞƐƚŝǀĞrĞƚrƵŶĞrĚŝƐƐĠŵŝŶĂƚŝŽŶrĚƵrƉĂƌĂƐŝƚĞrƉĂƌrǀŽŝĞrƐĂŶŐƵŝŶĞ͘r4͛ŝŶǀĂƐŝŽŶrĚĞƐr

ĞŶƚĠƌŽĐǇƚĞƐrĞŶƚƌĂŠŶĞr ůĞr ƌĞĐƌƵƚĞŵĞŶƚrĚĞrĐĞůůƵůĞƐr ŝŵŵƵŶŝƚĂŝƌĞƐrĐŽŵŵĞr ůĞƐrŵŽŶŽĐǇƚĞƐͬŵĂĐƌŽƉŚĂŐĞƐ͕r

ůĞƐr ĐĞůůƵůĞƐr ĚĞŶĚƌŝƚŝƋƵĞƐr ;DMͿr Ğƚr ůĞƐr ƉŽůǇŶƵĐůĠĂŝƌĞƐr ŶĞƵƚƌŽƉŚŝůĞƐr ;œQQͿϮϬ͘r 4Ăr ƌĞĐŽŶŶĂŝƐƐĂŶĐĞr ĚƵr

ƉĂƌĂƐŝƚĞrƉĂƌrůĞƐrĐĞůůƵůĞƐrĚĞrů͛ŝŵŵƵŶŝƚĠrŝŶŶĠĞrĞƐƚrŵĠĚŝĠĞrƉĂƌrůĞƐrƌĠĐĞƉƚĞƵƌƐrĚĞrƚǇƉĞr4×͕růĞƐrůĞĐƚŝŶĞƐr

ĚĞr ƚǇƉĞr Dr Ğƚr ůĞƐr ƌĠĐĞƉƚĞƵƌƐr ĚĞr ƚǇƉĞr QŽĚr Ğƚr ĨĂŝƚr ŝŶƚĞƌǀĞŶŝƌr ůĂr ǀŽŝĞr FǇMϴϴϵϴ͘r 4͛ĂĐƚŝǀĂƚŝŽŶr ĚĞr ĐĞƐr

ƌĠĐĞƉƚĞƵƌƐrĚĠĐůĞŶĐŚĞrůĂrƐĠĐƌĠƚŝŽŶrĚĞrŶŽŵďƌĞƵƐĞƐrĐǇƚŽŬŝŶĞƐͬĐŚŝŵŝŽŬŝŶĞƐr;TŝŐƵƌĞrϴͿ͘rr

r

r

r

r



NŶƚƌŽĚƵĐƚŝŽŶr͗růĂrƚŽǆŽƉůĂƐŵŽƐĞ͕rĞŶũĞƵǆrĞƚrůŝŵŝƚĞƐrĚƵrĚŝĂŐŶŽƐƚŝĐr
r

ͲϯϬͲr
r

4ĂrǀŽŝĞrŚϭrĞƐƚrĐƌƵĐŝĂůĞrĚĂŶƐrůĞrĐŽŶƚƌƀůĞrĚĞrů͛ŝŶĨĞĐƚŝŽŶ͘rHůůĞrƌĞƉŽƐĞrŶŽƚĂŵŵĞŶƚrƐƵƌrůĂrƐĠĐƌĠƚŝŽŶr

ĚĞrů͛N4ͲϭϮrƉĂƌrůĞƐrDMrĞƚrůĞƐrœQQrĐĞrƋƵŝrŝŶĚƵŝƚrůĂrƐĠĐƌĠƚŝŽŶrĚ͛NTQͲγrƉĂƌrůĞƐrĐĞůůƵůĞƐrQĂƚƵƌĂůrŬŝůůĞƌr;QâͿrĞƚr

ůĞƐrůǇŵƉŚŽĐǇƚĞƐrDMϰнrĞƚrDMϴнϵϭ͕ϵϵ͕ϭϬϬ͘oMĞrƉůƵƐ͕rĚĞrŶŽŵďƌĞƵƐĞƐrĠƚƵĚĞƐrŽŶƚrŵŽŶƚƌĠrůĞrƌƀůĞrŵĂũĞƵƌrĚĞr

ů͛NTQͲγr ĚĂŶƐr ůĞr ĐŽŶƚƌƀůĞr ĚĞr ů͛ŝŶĨĞĐƚŝŽŶr ƚŽǆŽƉůĂƐŵŝƋƵĞr ĐŚĞǌr ůĂr ƐŽƵƌŝƐ͘r 4ŽƌƐr ĚĞr ůĂr ƉŚĂƐĞr ĂĐƚŝǀĞr ĚĞr

ů͛ŝŶĨĞĐƚŝŽŶ͕rĐĞƚrŝŶƚĞƌĨĠƌŽŶrĚĞrƚǇƉĞrNNrĞƐƚrŶŽƚĂŵŵĞŶƚrŝŵƉůŝƋƵĠrĚĂŶƐr͗rr

Ͳ 4ĂrƐǇŶƚŚğƐĞrĚĞƐrĚĠƌŝǀĠƐrĂĐƚŝĨƐrĚĞrů͛ĂǌŽƚĞr;ŝQX»rĞƚrQXͿrƉĂƌrůĞƐrŵĂĐƌŽƉŚĂŐĞƐϮϬ͕ϭϬϭ͘r

Ͳ 4ĞrƌĞĐƌƵƚĞŵĞŶƚrĚĞƐrN×jƐr;NTQͲǇͲŝŶĚƵĐŝďůĞrNŵŵƵŶŝƚǇͲ×ĞůĂƚĞĚrjœĂƐĞƐͿrƋƵŝrƉĞƌŵĞƚƚĞŶƚrůĂrůǇƐĞr

ĚĞrůĂr<œϭϳ͕ϭϬϮ͘r

Ͳ 4ĂrƐǇŶƚŚğƐĞrĚ͛NMXr;ŝŶĚŽůĞĂŵŝŶĞrϮ͕ϯͲrĚŝŽǆǇŐĞŶĂƐĞͿrƋƵŝrĞŵƉġĐŚĞr ů͛ƵƚŝůŝƐĂƚŝŽŶrĚƵrƚƌǇƉƚŽƉŚĂŶĞr

ƉĂƌrůĞrƉĂƌĂƐŝƚĞ͕růŝŵŝƚĂŶƚrĂŝŶƐŝrƐŽŶrĚĠǀĞůŽƉƉĞŵĞŶƚϭϬϯ͘r

r

4ĞƐr ǀŽŝĞƐr ŚϮ͕r ƌĞŐr Ğƚr Śϭϳr ƐŽŶƚr ĠŐĂůĞŵĞŶƚr ĂĐƚŝǀĠĞƐr ĞŶr ƌĠƉŽŶƐĞr ăr ů͛ŝŶĨĞĐƚŝŽŶ͘r 4Ăr ƌĠŐƵůĂƚŝŽŶr

ŶĠŐĂƚŝǀĞrĚĞrů͛ĂǆĞrN4ͲϭϮͬNTQͲγrĞƐƚrĂƐƐƵƌĠĞrĚŝƌĞĐƚĞŵĞŶƚrǀŝĂrů͛N4ͲϭϬrĞƚrů͛N4ͲϮϳϭϬϭrĞƚrŝŶĚŝƌĞĐƚĞŵĞŶƚrǀŝĂrů͛N4Ͳϰr

Ğƚr ů͛N4Ͳϭϯr ƋƵŝr ŝŶŚŝďĞŶƚr ůĂr ƉƌŽĚƵĐƚŝŽŶr ĚĞrQXϭϬϰ͘r DĞƐr ǀŽŝĞƐr ƉĂƌƚŝĐŝƉĞŶƚr ĂƵƐƐŝr ăr ůĂrŵŝƐĞrĞŶr ƉůĂĐĞr ĚĞr ůĂr

ƌĠƉŽŶƐĞrŝŵŵƵŶŝƚĂŝƌĞrŚƵŵŽƌĂůĞrƋƵŝrĨĂǀŽƌŝƐĞrů͛ŽƉƐŽŶŝƐĂƚŝŽŶrĚĞƐrƉĂƌĂƐŝƚĞƐrĞǆƚƌĂĐĞůůƵůĂŝƌĞƐϮϬ͘r4ĂrƌĠƉŽŶƐĞr

ůǇŵƉŚŽĐǇƚĂŝƌĞr ĞƐƚ͕r ƋƵĂŶƚr ăr ĞůůĞ͕r ƌĠŐƵůĠĞr ƉĂƌr ů͛N4ͲϭϬ͕r ů͛N4ͲϮϳr Ğƚr ƉĂƌr ůĞr jTͲβ͕r ĐĞr ƋƵŝr ůŝŵŝƚĞr ůĞƐr ĞĨĨĞƚƐr

ŝŵŵƵŶŽͲƉĂƚŚŽůŽŐŝƋƵĞƐr ĚĞr ů͛ŝŶĨĞĐƚŝŽŶ͕r ŶĠĨĂƐƚĞƐr ƉŽƵƌr ů͛ŚƀƚĞϭϬϱ͘r 4͛ŝŵƉůŝĐĂƚŝŽŶr ĚĞr ůĂr ǀŽŝĞr Śϭϳr Ğƚr ĚĞrrrr

ů͛N4ͲϭϳrĚĂŶƐrů͛ŝŶĨĞĐƚŝŽŶrƚŽǆŽƉůĂƐŵŝƋƵĞrĐŚĞǌrůĂrƐŽƵƌŝƐrĞƐƚrƉůƵƐrĐŽŶƚƌŽǀĞƌƐĠĞ͘rDĞƌƚĂŝŶƐrƚƌĂǀĂƵǆrĚĠĐƌŝǀĞŶƚr

ƵŶĞrĚĠƌĠŐƵůĂƚŝŽŶrĚĞrů͛N4ͲϭϳérůŽƌƐrĚĞrů͛ŝŶĨĞĐƚŝŽŶrƉĂƌrd͘oŐŽŶĚŝŝrŵĞŶĂŶƚrărĚĞƐrĞĨĨĞƚƐrĐǇƚŽͲƉĂƚŚŽŐğŶĞƐrăr

ů͛ŽƌŝŐŝŶĞrĚĞrůĂrƐǇŵƉƚŽŵĂƚŽůŽŐŝĞ͕rƚĂŶĚŝƐrƋƵĞrĚ͛ĂƵƚƌĞƐrůƵŝrĂƚƚƌŝďƵĞŶƚrƵŶrƌƀůĞrƉƌŽƚĞĐƚĞƵƌϭϬϱʹϭϬϴ͘r

r
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r

ͲϯϭͲr
r

r

nŝŐƵƌĞIϴI͗IWƌŝŶĐŝƉĂůĞƐIǀŽŝĞƐIĂĐƚŝǀĠĞƐIĚĂŶƐIůĂIƌĠƉŽŶƐĞIŝŵŵƵŶŝƚĂŝƌĞIĂŶƚŝͲdŽǆŽƉůĂƐŵĂIĐŚĞǌIůĂIƐŽƵƌŝƐ͘I
Ăr͗r×ĞĐŽŶŶĂŝƐƐĂŶĐĞrĚƵrƉĂƌĂƐŝƚĞrďr͗r×ĠƉŽŶƐĞrŝŵŵƵŶŝƚĂŝƌĞrŝŶŶĠĞrĞƚrĂĚĂƉƚĂƚŝǀĞ͘rĐr͗r<ŽŝĞƐrĚĞrĐŽŶƚƌƀůĞrĚƵr

ƉĂƌĂƐŝƚĞr;.ƵŶƚĞƌrΘr»ŝďůĞǇ͕rϮϬϭϮϮϬͿr

r

4Ăr ƌĠƉŽŶƐĞr ŝŵŵƵŶŝƚĂŝƌĞr ŝŶŶĠĞr Ğƚr ŚƵŵŽƌĂůĞr ũŽƵĞr ƵŶr ƌƀůĞr ŝŵƉŽƌƚĂŶƚr ĚĂŶƐr ůĞr ĐŽŶƚƌƀůĞr ĚĞr ůĂr

ŵƵůƚŝƉůŝĐĂƚŝŽŶrĚĞƐrƉĂƌĂƐŝƚĞƐrĚĂŶƐrůĞƐrŽƌŐĂŶĞƐrŝŵŵƵŶŽͲƉƌŝǀŝůĠŐŝĠƐϭϬϵ͘rHŶrƉŚĂƐĞrĐŚƌŽŶŝƋƵĞ͕růĂrĐĂƉĂĐŝƚĠr

ĚĞƐrŵŽŶŽĐǇƚĞƐͬŵĂĐƌŽƉŚĂŐĞƐrărƉƌŽĚƵŝƌĞrĚƵrQTͲɲ͕rĚƵrQX͕rĚĞrůΖN4ͲϭrĞƚrĚĞrůΖN4ͲϲrƉĞƌŵĞƚrĚĞrƉƌŽƚĠŐĞƌrůĞr

ƚŝƐƐƵr ĐĠƌĠďƌĂůϭϬϵ͘r 4ĞƐr ĐĞůůƵůĞƐr DMϴr ũŽƵĞŶƚr ĠŐĂůĞŵĞŶƚr ƵŶr ƌƀůĞr ƉƌŽƚĞĐƚĞƵƌr ŵĂũĞƵƌr ĚĂŶƐr ů͛ŝŶĨĞĐƚŝŽŶr

ĐŚƌŽŶŝƋƵĞrƉĂƌrůĞrďŝĂŝƐrĚĞrů͛NTQͲγrĞƚrĚĞrů͛ĂĐƚŝǀŝƚĠrĐǇƚŽůǇƚŝƋƵĞrĐŽŶƚƌĞrůĞƐrĐĞůůƵůĞƐrŝŶĨĞĐƚĠĞƐ͘rMĞrƉůƵƐ͕rďŝĞŶr

ƋƵĞrůĞrƌƀůĞrĚĞƐrůǇŵƉŚŽĐǇƚĞƐrdrŶ͛ĂŝƚrƉĂƐrĠƚĠrĠƚƵĚŝĠrĞŶrĚĠƚĂŝů͕rĚĞƐrƚƌĂǀĂƵǆrŽŶƚrƐŽƵůŝŐŶĠrƐŽŶrŝŵƉŽƌƚĂŶĐĞr

ĚĂŶƐrůĞrĐŽŶƚƌƀůĞrĚĞrů͛ŝŶĨĞĐƚŝŽŶrĐŚƌŽŶŝƋƵĞϭϭϬ͘rHŶĨŝŶ͕rŝůrƐĞŵďůĞrƋƵĞrůĂrƌĠƉŽŶƐĞrŝŵŵƵŶŝƚĂŝƌĞrĐŚĞǌrůĂrƐŽƵƌŝƐr

ǀĂƌŝĞrĞŶrĨŽŶĐƚŝŽŶrĚĞrůĂrƐŽƵĐŚĞrŝŶĨĞĐƚĂŶƚĞrϭϭϭ͕ϭϭϮ͘rr
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r

ͲϯϮͲr
r

Ϯ͘ ZĠƉŽŶƐĞIĂŶƚŝͲƚŽǆŽƉůĂƐŵŝƋƵĞIŚƵŵĂŝŶĞI
r

DŚĞǌr ů͛.ŽŵŵĞ͕r ůĞƐr ŵĠĐĂŶŝƐŵĞƐr ĚĞr ůĂr ƌĠƉŽŶƐĞr ŝŵŵƵŶŝƚĂŝƌĞr ăr ů͛ŝŶĨĞĐƚŝŽŶr ƚŽǆŽƉůĂƐŵŝƋƵĞr ƐŽŶƚr

ŵŽŝŶƐrďŝĞŶrĚĠĐƌŝƚƐ͘r4ĞƐrƌĠƐƵůƚĂƚƐrĚ͛ĠƚƵĚĞƐrŝŶoǀŝƚƌŽrŵĞŶĠĞƐrƐƵƌrů͛ĂǆĞrN4ͲϭϮͬNTQͲγrƐĞŵďůĞŶƚrŵŽŶƚƌĞƌrƐŽŶr

ƌƀůĞrĐůĠrĚĂŶƐr ůĞrĐŽŶƚƌƀůĞrĚĞr ů͛ŝŶĨĞĐƚŝŽŶϭϭϮrŶŽƚĂŵŵĞŶƚrǀŝĂr ůĂrƉƌŽĚƵĐƚŝŽŶrĚĞƐrĚĠƌŝǀĠƐrĂĐƚŝĨƐrĚĞr ů͛ĂǌŽƚĞr

ŵĂŝƐr ĠŐĂůĞŵĞŶƚr ĚĞr ů͛ŽǆǇŐğŶĞϭϳ͕ϭϬϭ͕r ǀŝĂr ůĂr ƐǇŶƚŚğƐĞr Ě͛NMXϭϬϯr ŽƵr ĞŶĐŽƌĞr ƉĂƌr ĚĞƐr ŵĠĐĂŶŝƐŵĞƐr ĚĞr

ƐĠƋƵĞƐƚƌĂƚŝŽŶrĚƵrĨĞƌϭϬϴ͘rr

µƵĞůƋƵĞƐr ĠƚƵĚĞƐr ƐĞr ƐŽŶƚr ŝŶƚĠƌĞƐƐĠĞƐr ĂƵr ĐǇƚŽŬŝŶŽŵĞr ŚƵŵĂŝŶr ŝŶoǀŝǀŽr ůŽƌƐr ĚĞr ů͛ŝŶĨĞĐƚŝŽŶr

ƚŽǆŽƉůĂƐŵŝƋƵĞr;ĂďůĞĂƵrϯͿ͘r4ĂrƉůƵƉĂƌƚrĚĞrĐĞƐrƚƌĂǀĂƵǆrŽŶƚrĠƚĠrŵĞŶĠƐrƐƵƌrĚĞƐrƉŽƉƵůĂƚŝŽŶƐrƐƵĚrĞƚrŶŽƌĚͲ

ĂŵĠƌŝĐĂŝŶĞƐr ĚĞr ĨĞŵŵĞƐr ĞŶĐĞŝŶƚĞƐ͘r NůƐr ŽŶƚr ƉĞƌŵŝƐr ĚĞr ŵŽŶƚƌĞƌr ƵŶĞr ĂƵŐŵĞŶƚĂƚŝŽŶr ĚĞƐr ƚĂƵǆr ĚĞr

ĐǇƚŽŬŝŶĞƐrĚĞrůĂrǀŽŝĞrŚϭrĐŽŵŵĞrNTQͲγ͕rN4ͲϭϮ͕rDŞD4ϵ͕rDŞD4ϭϬ͕rDŞD4ϴ͕rDD4ϱrŵĂŝƐrĂƵƐƐŝrĚĞrĐǇƚŽŬŝŶĞƐrĚĞr

ůĂr ǀŽŝĞr ŚϮr ĐŽŵŵĞr ů͛N4Ͳϰr Ğƚr ů͛N4Ͳϱr ĐŚĞǌr ůĞƐr ƉĂƚŝĞŶƚĞƐr ƉƌĠƐĞŶƚĂŶƚr ƵŶĞr ŝŶĨĞĐƚŝŽŶr ĐŚƌŽŶŝƋƵĞr ǀƐr ůĞƐr

ƉĂƚŝĞŶƚĞƐr ŶŽŶr ŝŶĨĞĐƚĠĞƐϭϭϯ͘r MĞƐr ƚĂƵǆr ƐŝŐŶŝĨŝĐĂƚŝǀĞŵĞŶƚr ƉůƵƐr ĠůĞǀĠƐr ĚĞr ĐĞƌƚĂŝŶĞƐr ĐǇƚŽŬŝŶĞƐr ŽŶƚr ĠƚĠr

ŽďƐĞƌǀĠƐ͕r ŶŽƚĂŵŵĞŶƚr D»TϮ͕r jFͲD»T͕r DŞD4ϵ͕r DŞD4ϭϬ͕r DŞD4ϭϭ͕r DD4Ϯϱr Ğƚr jTͲβr ĞŶr ƉŚĂƐĞr ĂŝŐƵģr ĚĞr

ů͛ŝŶĨĞĐƚŝŽŶrǀƐrĞŶrƉŚĂƐĞrĐŚƌŽŶŝƋƵĞ͕rƐƵŐŐĠƌĂŶƚrůĞƵƌrŝŶƚĠƌġƚrĚĂŶƐrůĂrĚŝƐĐƌŝŵŝŶĂƚŝŽŶrĚĞƐrĚŝĨĨĠƌĞŶƚƐrƐƚĂĚĞƐr

ĚĞr ů͛ŝŶĨĞĐƚŝŽŶϭϭϰ͕ϭϭϱ͘r 4Ăr ĐŽŵƉĂƌĂŝƐŽŶr ĚĞr ƉĂƚŝĞŶƚĞƐr ĂŵĠƌŝĐĂŝŶĞƐr Ğƚr ĐŽůŽŵďŝĞŶŶĞƐr ůŽƌƐr Ě͛ƵŶĞr ŝŶĨĞĐƚŝŽŶr

ĂŝŐƵģr ĂrŵŽŶƚƌĠr ĚĞƐr ĚŝĨĨĠƌĞŶĐĞƐr ĚĞr ƉƌŽĨŝůƐr ĐǇƚŽŬŝŶŝƋƵĞƐr ƐĞůŽŶr ů͛ŽƌŝŐŝŶĞr ĚĞƐr ƉĂƚŝĞŶƚĞƐ͕r ůĞƐr ƉĂƚŝĞŶƚĞƐr

ŶŽƌĚͲĂŵĠƌŝĐĂŝŶĞƐr ƉƌĠƐĞŶƚĂŶƚr ĚĞƐr ŶŝǀĞĂƵǆr ĚĞr ĐǇƚŽŬŝŶĞƐr ƉůƵƐr ĨĂŝďůĞƐr ƉŽƵƌr ůĂr ƉůƵƉĂƌƚr ĚĞƐrŵĠĚŝĂƚĞƵƌƐr

ĠƚƵĚŝĠƐr;ůΖNTQͲɶ͕r ůΖN4Ͳϭϳ͕r ůĞrDD4ϰrĞƚrůĞrjͲD»TͿϭϭϲ͘rMĞƐrŽďƐĞƌǀĂƚŝŽŶƐrƐŝŵŝůĂŝƌĞƐrŽŶƚrĠƚĠrƌĂƉƉŽƌƚĠĞƐrĞŶƚƌĞr

ĚĞƐrƉĂƚŝĞŶƚƐrĞƵƌŽƉĠĞŶƐrĞƚrĐŽůŽŵďŝĞŶƐrůŽƌƐrĚĞrůΖĞǆƉůŽƌĂƚŝŽŶrĚĞƐrĐǇƚŽŬŝŶĞƐrĚĂŶƐrů͛ŚƵŵĞƵƌrĂƋƵĞƵƐĞϭϭϳʹ

ϭϮϬ͘r ŽƵƚĞĨŽŝƐ͕r ůĞƐr ƉƌŽĨŝůƐr ĐǇƚŽŬŝŶŝƋƵĞƐr ŽďƐĞƌǀĠƐr ůŽƌƐr ĚĞƐr ƚŽǆŽƉůĂƐŵŽƐĞƐr ŽĐƵůĂŝƌĞƐr ƐĞŵďůĞŶƚr ġƚƌĞr

ĚŝĨĨĠƌĞŶƚƐrĚĞr ĐĞƵǆrŽďƐĞƌǀĠƐr ĐŚĞǌr ůĂr ĨĞŵŵĞrĞŶĐĞŝŶƚĞrƉŽƵƌrƵŶĞrŵġŵĞr ǌŽŶĞrŐĠŽŐƌĂƉŚŝƋƵĞϭϭϰ͘r HŶĨŝŶ͕r

ĚĂŶƐr ůĞr ĐĂƐr ĚĞr ůĂr X͕r ĚĞƐr ƉƌŽĨŝůƐr ĚŝĨĨĠƌĞŶƚƐr ƐŽŶƚr ŽďƐĞƌǀĠƐr ƐĞůŽŶr ůĞr ĐŽŵƉĂƌƚŝŵĞŶƚr ĠƚƵĚŝĠ͕r ĂǀĞĐr

ŶŽƚĂŵŵĞŶƚr ƵŶĞr ĂƵŐŵĞŶƚĂƚŝŽŶr ĚĞƐr ƚĂƵǆr ĚĞr jTͲβr ƐĠƌŝƋƵĞr Ğƚr ƵŶĞr ĚŝŵŝŶƵƚŝŽŶr ĚĞr ĐĞƐr ƚĂƵǆr ĚĂŶƐr

ů͛ŚƵŵĞƵƌrĂƋƵĞƵƐĞϭϮϬ͘rr
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4ĞƐrƉƌŽĨŝůƐrĞǆƚƌġŵĞŵĞŶƚrǀĂƌŝĠƐrĚĞrƉĂƚŝĞŶƚƐrĞƚr ůĞƐrĚŝĨĨĠƌĞŶƚƐrƉĂŶĞůƐrĚĞrĐǇƚŽŬŝŶĞƐrĂŶĂůǇƐĠƐrĚ͛ƵŶĞr

ĠƚƵĚĞr ăr ů͛ĂƵƚƌĞr ƌĞŶĚĞŶƚr ĚŝĨĨŝĐŝůĞr ů͛ŝŶƚĞƌƉƌĠƚĂƚŝŽŶr ĚĞƐr ƌĠƐƵůƚĂƚƐr ŽďƚĞŶƵƐr ĞŶr ƚĞƌŵĞƐr ĚĞr ƌĠƉŽŶƐĞr

ŝŵŵƵŶŝƚĂŝƌĞrŐůŽďĂůĞ͘rMĞrƚŽƵƚĞrĠǀŝĚĞŶĐĞ͕růĞrƉƌŽĨŝůrĚĞrƌĠƉŽŶƐĞrĚĞƐrĐǇƚŽŬŝŶĞƐrƐĞŵďůĞrǀĂƌŝĞƌrĞŶrĨŽŶĐƚŝŽŶr

ĚĞrŶŽŵďƌĞƵǆrƉĂƌĂŵğƚƌĞƐrĐŽŵŵĞrůĞrƐƚĂĚĞrĚĞr ů͛ŝŶĨĞĐƚŝŽŶ͕r ůĂr ůŽĐĂůŝƐĂƚŝŽŶrĞƚr ůĞrĐŽŶƚĞǆƚĞrĐůŝŶŝƋƵĞrŵĂŝƐr

ĠŐĂůĞŵĞŶƚr ƐĞůŽŶr ůĂr ƐŽƵĐŚĞr ƉĂƌĂƐŝƚĂŝƌĞ͕r ůĂŝƐƐĂŶƚr ƐƵƉƉŽƐĞƌr ƵŶĞr ĂĐƚŝǀĂƚŝŽŶr ĚĞr ǀŽŝĞƐr ŝŵŵƵŶŝƚĂŝƌĞƐr

ĚŝĨĨĠƌĞŶĐŝĠĞƐrƐĞůŽŶrĐĞƐrĨĂĐƚĞƵƌƐϭϭϴ͘rr

9ǇƚŽŬŝŶĞI nĞŵŵĞIĞŶĐĞŝŶƚĞI (ŽƵǀĞĂƵͲŶĠI
ĚŝĂŐŶŽƐƚŝĐIĚĞId9I dŽǆŽƉůĂƐŵŽƐĞIŽĐƵůĂŝƌĞI

N4Ͳϲr éƵŐŵĞŶƚĠĞrĞŶrĐĂƐrĚĞrĨĂƵƐƐĞrĐŽƵĐŚĞrĞƚrHϭϮϭr éƵŐŵĞŶƚĠĞrHrǀƐrQNrϭϭϯr éƵŐŵĞŶƚĠĞrXrǀƐrQNϭϭϳr

FNjr;DŞD4ϵͿr éƵŐŵĞŶƚĠĞrŽǆŽrǀƐrQNϭϭϲr
éƵŐŵĞŶƚĠĞrHrǀƐrDŚϭϭϰr
éƵŐŵĞŶƚĠĞrHrǀƐrQNr;DŽůŽŵďŝĞͿϭϭϲr

éƵŐŵĞŶƚĠĞrHrǀƐrQNϭϭϯrr Qér

FDœϭr;DD4ϮͿr éƵŐŵĞŶƚĠĞrHrǀƐrQNϭϭϰr Qér éƵŐŵĞŶƚĠĞrXrǀƐrQNϭϭϳr
MŝŵŝŶƵĠĞrXrǀƐrQNϭϮϮϬϳͬϬϮͬϮϬϮϰr
ϭϲ͗Ϭϲ͗ϬϬr

jFD»Tr;D»TϮͿr MŝŵŝŶƵĠĞrDŚrǀƐrHϭϭϱr Qér éƵŐŵĞŶƚĠĞrXrǀƐrQNϭϭϳr

NTQͲγr MŝŵŝŶƵĠĞrDŚrǀƐrHϭϭϱr
MŝŵŝŶƵĠĞrŽǆŽrǀƐrQNr;H§Ϳϭϭϲr

Qér éƵŐŵĞŶƚĠĞrXrǀƐrQNϭϭϳr
MŝŵŝŶƵĠĞrrDŽůŽŵďŝĞrǀƐo
TƌĂŶĐĞϭϭϲϬϳͬϬϮͬϮϬϮϰrϭϲ͗Ϭϲ͗ϬϬr

N4ͲϭϮr Qér »ƚĂďůĞrHrǀƐrQNϭϭϯr Qér

N4Ͳϰr MŝŵŝŶƵĠĞrŽǆŽrǀƐrQNr;H§Ϳϭϭϰr éƵŐŵĞŶƚĠĞrHrǀƐrQNϭϭϯr Qér

N4Ͳϱr Qér éƵŐŵĞŶƚĠĞrHrǀƐrQNϭϭϯr Qér

N4ͲϭϬr »ƚĂďůĞrHrǀƐrQNϭϭϰr éƵŐŵĞŶƚĠĞrHrǀƐrQNϭϭϯr éƵŐŵĞŶƚĠĞrXrǀƐrQNϭϮϬr
éƵŐŵĞŶƚĠĞr.ƵŵĞƵƌrĂƋƵĞƵƐĞrǀƐr
ƐĠƌƵŵϭϮϬrr

N4Ͳϭďr »ƚĂďůĞrHrǀƐrQNϭϭϰr
éƵŐŵĞŶƚĠĞrŽǆŽrǀƐrQNrϭϮϭr
ϬϳͬϬϮͬϮϬϮϰrϭϲ͗Ϭϲ͗ϬϬr

Qér éƵŐŵĞŶƚĠĞrXrǀƐrQNϭϭϳr

jD»Tr;D»TϯͿr MŝŵŝŶƵĠĞrŽǆŽrǀƐrQNr;H§Ϳϭϭϲr Qér éƵŐŵĞŶƚĠĞrXrǀƐrQNϭϮϯrr

QTͲαr MŝŵŝŶƵĠĞrŽǆŽrǀƐrQNr;H§Ϳϭϭϲr Qér éƵŐŵĞŶƚĠĞrXrǀƐrQNϭϭϳr

N4Ͳϭϳér MŝŵŝŶƵĠĞrŽǆŽrǀƐrQNr;H§Ϳϭϭϲr »ƚĂďůĞrHrǀƐoQNϭϭϯr »ƚĂďůĞrXrǀƐrQNϭϮϰr
r

jTͲβr éƵŐŵĞŶƚĠĞrHrǀƐrQNϭϭϱr Qér MŝŵŝŶƵĠĞrXrǀƐrQNr;ŚƵŵĞƵƌrĂƋƵĞƵƐĞͿϭϮϬr

×éQH»r;DD4ϱͿr MŝŵŝŶƵĠĞrŽǆŽrǀƐrQNr;H§Ϳϭϭϲr éƵŐŵĞŶƚĠĞrHrǀƐrQNϭϭϯrr éƵŐŵĞŶƚĠĞrXrǀƐrQNϭϭϳr

N4Ͳϴr MŝŵŝŶƵĠĞrŽǆŽrǀƐrQNr;H§Ϳϭϭϲr éƵŐŵĞŶƚĠĞrHrǀƐrQNϭϭϯr éƵŐŵĞŶƚĠĞrXrǀƐrQNϭϭϳr

NœϭϬr;DŞD4ϭϬͿr éƵŐŵĞŶƚĠĞrŽǆŽrǀƐrQNr;DŽůŽŵďŝĞͿϭϭϲr éƵŐŵĞŶƚĠĞrHrǀƐrQNϭϭϯrr éƵŐŵĞŶƚĠĞrXrǀƐrQNϭϭϳr

r
dĂďůĞĂƵIϯI͗IsĂƌŝĂƚŝŽŶIĚĞƐIƉƌŝŶĐŝƉĂůĞƐIĐǇƚŽŬŝŶĞƐIĠƚƵĚŝĠĞƐIŝŶOǀŝǀŽIĐŚĞǌIů͛qŽŵŵĞ͘I

QNr͗rQŽŶrŝŶĨĞĐƚĠ͕rHr͗rŽǆŽƉůĂƐŵŽƐĞrĠǀŽůƵƚŝǀĞ͕rDŚr͗rŽǆŽƉůĂƐŵŽƐĞrĐŚƌŽŶŝƋƵĞ͕rDr͗rŽǆŽƉůĂƐŵŽƐĞr
ĐŽŶŐĠŶŝƚĂůĞ͕rXr͗rŽǆŽƉůĂƐŵŽƐĞrŽĐƵůĂŝƌĞ͕rH§r͗rHƚĂƚƐͲ§ŶŝƐ͕rQér͗rQŽŶrĂƉƉůŝĐĂďůĞ͘r

r
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r

ͲϯϰͲr
r

s͘ nĂĐƚĞƵƌƐIĚĞIǀŝƌƵůĞŶĐĞI

d͘oŐŽŶĚŝŝrƐĞrĐĂƌĂĐƚĠƌŝƐĞrƉĂƌrůĂrƌĂƉŝĚŝƚĠrĚĞrƐŽŶrƉƌŽĐĞƐƐƵƐrĚ͛ŝŶǀĂƐŝŽŶrĞƚrƐĂrĐĂƉĂĐŝƚĠrĚĞrƐƵƌǀŝĞrĂƵrƐĞŝŶr

ĚĞr ůĂr <œr ĚĂŶƐr ůĂr ĐĞůůƵůĞr ƚĂŶƚr ƉŽƵƌr Ɛ͛Ǉr ŵƵůƚŝƉůŝĞƌr ƋƵĞr ƉŽƵƌr Ǉr ƌĞƐƚĞƌr ůĂƚĞŶƚ͕r ăr ů͛Ăďƌŝr ĚƵr ƐǇƐƚğŵĞr

ŝŵŵƵŶŝƚĂŝƌĞ͘réŝŶƐŝ͕růĞrƉĂƌĂƐŝƚĞrĂrĚĠǀĞůŽƉƉĠrĚĞrŶŽŵďƌĞƵǆrŵĠĐĂŶŝƐŵĞƐrĚĞrƐƵƌǀŝĞrĐŚĞǌrƐĞƐrŚƀƚĞƐ͘rr

ϭ͘ MŶǀĂƐŝŽŶIĚĞIůĂIĐĞůůƵůĞIŚƀƚĞII
r

4͛ŝŶǀĂƐŝŽŶrĚĞrůĂrĐĞůůƵůĞrŚƀƚĞrƉĂƌrůĞrƉĂƌĂƐŝƚĞrĞƐƚrƵŶrĨĂĐƚĞƵƌrĐůĠrĚĞrů͛ŝŶĨĞĐƚŝŽŶ͘rD͛ĞƐƚrƵŶrƉŚĠŶŽŵğŶĞr

ƚƌğƐr ƌĂƉŝĚĞr ĚĞr ů͛ŽƌĚƌĞr ĚĞr ϭϱr ăr ϮϬr ƐĞĐŽŶĚĞƐr ƋƵŝr ƐĞr ĚĠƌŽƵůĞr ĞŶr ƉůƵƐŝĞƵƌƐr ĠƚĂƉĞƐ͕r ĂƵǆƋƵĞůůĞƐr ůĞƐr

ƉƌŽƚĠŝŶĞƐrFND͕r×Xœͬ×XQrĞƚrj×érƉĂƌƚŝĐŝƉĞŶƚrĂĐƚŝǀĞŵĞŶƚr;TŝŐƵƌĞrϵͿ͘rrr

4Ğr ƚĂĐŚǇǌŽŢƚĞrƐ͛ĂƚƚĂĐŚĞrƚŽƵƚrĚ͛ĂďŽƌĚrăr ůĂrĐĞůůƵůĞrŚƀƚĞrǀŝĂr ůĞrĐŽŵƉůĞǆĞrĂƉŝĐĂůrƉĂƌrƵŶrŵĠĐĂŶŝƐŵĞr

ŵĠĚŝĠr ƉĂƌr ĚĞƐr ĂŶƚŝŐğŶĞƐr ĚĞr ƐƵƌĨĂĐĞr ĚƵr ƉĂƌĂƐŝƚĞ͕r ůĞƐr »éjƐϭϮϱ͘r DĞr ƉŚĠŶŽŵğŶĞr Ě͛ĂƚƚĂĐŚĞŵĞŶƚr

ĚĠĐůĞŶĐŚĞr ůĂr ůŝďĠƌĂƚŝŽŶrĚĞƐrƉƌŽƚĠŝŶĞƐrFNDƐrƉĂƌr ůĞƐrŵŝĐƌŽŶğŵĞƐrƐŽƵƐr ů͛ĞĨĨĞƚrĚ͛ƵŶĞrĂƵŐŵĞŶƚĂƚŝŽŶrĚĞr

ĐĂůĐŝƵŵr ŝŶƚƌĂĐǇƚŽƉůĂƐŵŝƋƵĞϭϮϲ͘r 4ĞƐr FNDƐr ƐŽŶƚr ĚĞƐr ĂĚŚĠƐŝŶĞƐr ƚƌĂŶƐŵĞŵďƌĂŶĂŝƌĞƐr ŽƵr ĚĞƐr ƉƌŽƚĠŝŶĞƐr

ĂĐĐĞƐƐŽŝƌĞƐr ĚĞr ĐĞƐr ĂĚŚĠƐŝŶĞƐr ƋƵŝr ĂŐŝƐƐĞŶƚr ƐŽƵƐr ĨŽƌŵĞr ĚĞr ĐŽŵƉůĞǆĞƐr ƐǇŶĞƌŐŝƋƵĞƐr ůŽƌƐr ĚĞr

ů͛ĂƚƚĂĐŚĞŵĞŶƚϭϯ͘rr

4ĞrƉƌŽĐĞƐƐƵƐrĚ͛ŝŶǀĂƐŝŽŶrƐĞrƉŽƵƌƐƵŝƚrƉĂƌrůĞrƌĞůĂƌŐƵĂŐĞrĚĞƐr×XQƐrƋƵŝrƉĠŶğƚƌĞŶƚrĚĂŶƐrůĂrŵĞŵďƌĂŶĞr

ĚĞrůĂrĐĞůůƵůĞrŚƀƚĞrƉŽƵƌrǇrĐŽŶƐƚŝƚƵĞƌrƵŶrƉŽŝŶƚrĚ͛ĂŶĐƌĂŐĞrƉŽƵƌrůĞrƉĂƌĂƐŝƚĞϭϮϳ͘rDĞrƉŽŝŶƚrĚ͛ĂŶĐƌĂŐĞ͕rĂƉƉĞůĠr

ũŽŶĐƚŝŽŶrŵŽďŝůĞ͕rĞƐƚrƵŶrĂƐƐĞŵďůĂŐĞrĚĞrƉůƵƐŝĞƵƌƐrƉƌŽƚĠŝŶĞƐr×XQr ;×XQϮ͕r×XQϰ͕r×XQϱrĞƚr×XQϴͿrƋƵŝr

ŝŶƚĞƌĂŐŝƚrĂǀĞĐrůĞrĐŽŵƉůĞǆĞréFéϭr;éƉŝĐĂůrFĞŵďƌĂŶĞréŶƚŝŐĞŶrϭͿϭϯ͕ϭϮϳ͘r

HŶĨŝŶ͕růĞrƉĂƌĂƐŝƚĞrƉĠŶğƚƌĞrĂĐƚŝǀĞŵĞŶƚrĚĂŶƐrůĂrĐĞůůƵůĞrŚƀƚĞrŐƌąĐĞrĂƵrŐůŝĚĠŽƐŽŵĞrƋƵŝrůƵŝrĂƐƐƵƌĞrƵŶĞr

ŵŽďŝůŝƚĠrƌĂƉŝĚĞrďĂƐĠĞrƐƵƌrƵŶrƐǇƐƚğŵĞrĂĐƚŝŶĞͲŵǇŽƐŝŶĞϭϰ͕ϭϮϴ͘rDĞrƉƌŽĐĞƐƐƵƐrĞƐƚrƐƵŝǀŝrĚĞrůĂrƐĠĐƌĠƚŝŽŶrĚĞƐr

ƉƌŽƚĠŝŶĞƐr j×ér ƋƵŝr ƉĞƌŵĞƚƚĞŶƚr ĚĞr ŵĂŝŶƚĞŶŝƌr ůĂr ƐƚƌƵĐƚƵƌĞr Ğƚr ů͛ŝŶƚĠŐƌŝƚĠr ĚĞr ůĂr <œr Ğƚr Ě͛ĂƐƐƵƌĞƌr ůĂr

ĐŽŵŵƵŶŝĐĂƚŝŽŶrĂǀĞĐrůĞƐrŽƌŐĂŶĞůůĞƐrĚĞrů͛ŚƀƚĞϭϴ͕ϭϮϵ͘rr
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ͲϯϱͲr
r

r

nŝŐƵƌĞIϵI͗IzŽĚğůĞIĚ͛ŝŶǀĂƐŝŽŶIĚĞIůĂIĐĞůůƵůĞIŚƀƚĞIƉĂƌId͘OŐŽŶĚŝŝ͘I
FǇŽér͗rFǇŽƐŝŶĞrér;DĂƌƌƵƚŚĞƌƐrrΘrdŽŽƚŚƌŽǇĚ͕rϮϬϬϳϭϭͿr

r

Ϯ͘ ^ƵƌǀŝĞIŝŶƚƌĂĐĞůůƵůĂŝƌĞII
r

œŽƵƌrƐƵƌǀŝǀƌĞrĐŚĞǌrƐŽŶrŚƀƚĞ͕růĞrƚŽǆŽƉůĂƐŵĞrĂrĚĠǀĞůŽƉƉĠrĚĞrŶŽŵďƌĞƵƐĞƐrƐƚƌĂƚĠŐŝĞƐrďĂƐĠĞƐrƐƵƌrůĂr

ůŝďĠƌĂƚŝŽŶrĚĞrƉƌŽƚĠŝŶĞƐrƉĂƌĂƐŝƚĂŝƌĞƐrƋƵŝrŝŶƚĞƌĂŐŝƐƐĞŶƚrĂǀĞĐrůĞƐrŐƌĂŶĚĞƐrĨŽŶĐƚŝŽŶƐrĚĞrůĂrĐĞůůƵůĞrŚƀƚĞ͘rr

§ŶrĚĞƐrŵĠĐĂŶŝƐŵĞƐrĚĞrƐƵƌǀŝĞrĚƵrƉĂƌĂƐŝƚĞrĞƐƚrƐĂrĐĂƉĂĐŝƚĠrărŵŽĚŝĨŝĞƌrůĂrƐƚƌƵĐƚƵƌĞrĚĞrůĂrĐĞůůƵůĞrƋƵ͛ŝůr

ĞŶǀĂŚŝƚrƉŽƵƌrĐƌĠĞƌrƵŶrĞŶǀŝƌŽŶŶĞŵĞŶƚrƉƌŽƉŝĐĞrărƐŽŶrĚĠǀĞůŽƉƉĞŵĞŶƚ͘rœŽƵƌrĐĞůĂ͕rŝůrƵƚŝůŝƐĞrůĂr<œrƋƵŝrůƵŝr

ƉĞƌŵĞƚr ĚĞr Ɛ͛ŝƐŽůĞƌr ĚƵrŵŝůŝĞƵr ŝŶƚƌĂĐĞůůƵůĂŝƌĞr Ğƚr ĚŽŶƚr ŝůr ƐĞr ƐĞƌƚr ĐŽŵŵĞr ƉŽŝŶƚr ĚĞr ƚƌĂŶƐŝƚŝŽŶr ƉŽƵƌr ůĞƐr

ĞĨĨĞĐƚĞƵƌƐr ƉĂƌĂƐŝƚĂŝƌĞƐr ƚĞůƐr ƋƵĞr ůĞƐr j×éƐr Ğƚr ůĞƐr ×XœƐ͘r DĞƐr ƉƌŽƚĠŝŶĞƐr ůƵŝr ƉĞƌŵĞƚƚĞŶƚr ĚĞr ƌĞŵŽĚĞůĞƌr

ů͛ĂƌĐŚŝƚĞĐƚƵƌĞr ĚĞr ůĂr ĐĞůůƵůĞr ŚƀƚĞr Ğƚr Ě͛ĞŶr ŵŽĚƵůĞƌr ůĞƐr ǀŽŝĞƐr ĚĞr ƐŝŐŶĂůŝƐĂƚŝŽŶr ĂĨŝŶr Ě͛ĂĐƋƵĠƌŝƌr ůĞƐr

ŶƵƚƌŝŵĞŶƚƐr ĞƐƐĞŶƚŝĞůƐr ăr ƐŽŶr ĚĠǀĞůŽƉƉĞŵĞŶƚϭϯϬ͘r œĂƌŵŝr ůĞƐr ƉƌŽƚĠŝŶĞƐr ĚƵr ĐŽŵƉůĞǆĞr ĂƉŝĐĂůr ŝŵƉůŝƋƵĠĞƐr
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ͲϯϲͲr
r

ĚĂŶƐr ĐĞƐr ƉƌŽĐĞƐƐƵƐ͕r ŽŶr ƚƌŽƵǀĞr ƉĂƌr ĞǆĞŵƉůĞr j×éϳr ƋƵŝr ƉĞƌŵĞƚr ĚĞr ƌĠŽƌŐĂŶŝƐĞƌr ůĞƐrŵŝĐƌŽƚƵďƵůĞƐr ĚĞr

ů͛ŚƀƚĞrƉŽƵƌrĂĐŚĞŵŝŶĞƌrůĞrĐŚŽůĞƐƚĠƌŽůrĞƚrůĞƐrĂĐŝĚĞƐrŐƌĂƐrǀĞƌƐrůĂr<œϭϮ͘r

DĞƌƚĂŝŶƐrĚĞƐrĞĨĨĞĐƚĞƵƌƐrĚƵrƉĂƌĂƐŝƚĞrůƵŝrƉĞƌŵĞƚƚĞŶƚrĚ͛ĠĐŚĂƉƉĞƌrĂƵrƐǇƐƚğŵĞrŝŵŵƵŶŝƚĂŝƌĞ͘rœĂƌŵŝr

ĞƵǆ͕r×XœϭϴrĞƐƚrƵŶĞrƉƌŽƚĠŝŶĞrĚĞr ƌŚŽƉƚƌŝĞrƋƵŝrƉŚŽƐƉŚŽƌǇůĞr ůĞƐr N×jƐr ƌĞĐƌƵƚĠƐrƉĂƌr ů͛NTQͲ�͕rĞŵƉġĐŚĂŶƚr

ĂŝŶƐŝrůĂrƌƵƉƚƵƌĞrĚĞrůĂrŵĞŵďƌĂŶĞrĚĞrůĂr<œϭϬϮ͕ϭϯϭ͕ϭϯϮ͘r4ĂrƉƌĠƐĞŶĐĞrĚĞr×XœϭϴrĂƐƐƵƌĞrărĞůůĞrƐĞƵůĞrůĞrďůŽĐĂŐĞr

ĚĞrů͛ĂĐĐƵŵƵůĂƚŝŽŶrĚĞƐrN×jƐrƐƵƌrůĂrŵĞŵďƌĂŶĞrĚĞrůĂr<œ͘rœůƵƐŝĞƵƌƐrĠƚƵĚĞƐrŽŶƚrŵŽŶƚƌĠrƋƵĞrůĞƐrƐŽƵĐŚĞƐr

ĚĞr ƚǇƉĞr NNr Ğƚr NNNr ƉŽƐƐğĚĞŶƚr ƵŶr ĂůůğůĞr ŶŽŶr ǀŝƌƵůĞŶƚr ƉŽƵƌr ĐĞƚƚĞr ƉƌŽƚĠŝŶĞr ƉĞƌŵĞƚƚĂŶƚr ůĂr ĐůĂŝƌĂŶĐĞr ĚƵr

ƉĂƌĂƐŝƚĞr ƉĂƌr ůĞƐr N×jƐ͘r éƵr ĐŽŶƚƌĂŝƌĞ͕r ůĞƐr ƐŽƵĐŚĞƐr ĚĞr ƚǇƉĞr Nr ƉƌĠƐĞŶƚĞŶƚr ƵŶr ĂůůğůĞr ǀŝƌƵůĞŶƚr ŽƵr ƵŶĞr

ƐƵƌĞǆƉƌĞƐƐŝŽŶrĚĞr×XœϭϴrƋƵŝrĞŵƉġĐŚĞr ůĂrĐůĂŝƌĂŶĐĞrĚƵrƉĂƌĂƐŝƚĞϭϯϯʹϭϯϲ͘r×XœϭϴrƉĞƵƚrƐ͛ĂƐƐŽĐŝĞƌrăr×Xœϱ͕r

×XœϭϳrĞƚrj×éϳrƉŽƵƌrĨŽƌŵĞƌrƵŶrĐŽŵƉůĞǆĞrƉƌŽƚĠŝƋƵĞrƋƵŝrĚĠƐƚĂďŝůŝƐĞrůĂrǀŽŝĞrĚĞƐrN×jƐ͘rMĞrƉůƵƐ͕r×XœϱrĞƚr

×Xœϭϳr ƉĂƌƚŝĐŝƉĞŶƚr ăr ůĂr ƉŚŽƐƉŚŽƌǇůĂƚŝŽŶr ĚĞƐr N×jƐ͕r Ğƚr j×éϳr Ğƚr ×Xœϭϳr ĂĐĐĠůğƌĞŶƚr ůĞƵƌr ƚƵƌŶͲŽǀĞƌϭϳ͘r

DŽŵŵĞr×Xœϭϴ͕růĞƐrƉƌŽƚĠŝŶĞƐr×XœϱrĞƚrj×éϳrƉƌĠƐĞŶƚĞŶƚrƵŶrƉŽůǇŵŽƌƉŚŝƐŵĞrĞŶƚƌĞrůĞƐrƐŽƵĐŚĞƐrĚĞrƚǇƉĞr

NNr Ğƚr ůĞƐr ƐŽƵĐŚĞƐr ĚĞr ƚǇƉĞr NͬNNNr ƋƵŝrŵŽĚƵůĞr ůĞƵƌr ĞĨĨŝĐĂĐŝƚĠ͘r HŶĨŝŶ͕r j×éϲr ĞƐƚr ƵŶĞr ƉƌŽƚĠŝŶĞr ƉĂƌĂƐŝƚĂŝƌĞr

ůŽĐĂůŝƐĠĞrĚĂŶƐrůĂr<œrƋƵŝrĂĐƚŝǀĞrQTéϰr;QƵĐůĞĂƌrTĂĐƚŽƌrŽĨréĐƚŝǀĂƚĞĚrͲĐĞůůrϰͿrĐĞrƋƵŝrƐƚŝŵƵůĞrůĂrƐǇŶƚŚğƐĞr

ĚĞr DŞD4Ϯr Ğƚr DD4Ϯr ƉŽƵƌr ůĞr ƌĞĐƌƵƚĞŵĞŶƚr ĚĞƐrŵŽŶŽĐǇƚĞƐr Ğƚr ĚĞƐr œQQ͘r ŽƵƚr ĐŽŵŵĞr ƉŽƵƌr ×Xœϭϴ͕r ŽŶr

ŽďƐĞƌǀĞrƉŽƵƌrj×éϲrƵŶĞrĂĐƚŝǀĂƚŝŽŶrƐŽƵĐŚĞrĚĠƉĞŶĚĂŶƚĞrĚĞrQTéϰrϭϯϳ͘r

HŶrĐŽŶĐůƵƐŝŽŶ͕rĐĞrƉĂƌĂƐŝƚĞrŵŽĚƵůĞrƵŶrŶŽŵďƌĞrŝŵƉŽƌƚĂŶƚrĚĞrǀŽŝĞƐrĚĞrƐŝŐŶĂůŝƐĂƚŝŽŶrĞƚrĚĞrĨĂĐƚĞƵƌƐr

ĚĞr ů͛ŚƀƚĞr ƉĂƌr ůĞr ďŝĂŝƐr ĚĞƐr ĞĨĨĞĐƚĞƵƌƐr ƋƵ͛ŝůr ƐĠĐƌğƚĞ͘r Nůr ĞƐƚr ŝŶƚĠƌĞƐƐĂŶƚr ĚĞr ŶŽƚĞƌr ƋƵĞr ůĞƐr ƉƌŽƚĠŝŶĞƐr ĚĞr

d͘oŐŽŶĚŝŝrŝĚĞŶƚŝĨŝĠĞƐrĐŽŵŵĞrĚĞƐrĨĂĐƚĞƵƌƐrĚĞrǀŝƌƵůĞŶĐĞrƐŽŶƚrĞƐƐĞŶƚŝĞůůĞŵĞŶƚrůĞƐrƉƌŽƚĠŝŶĞƐrĚƵrĐŽŵƉůĞǆĞr

ĂƉŝĐĂůr͗rFNDƐ͕r×XQͬ×XœƐ͕rj×érĂŝŶƐŝrƋƵĞr ůĞƐr»éjƐ͘rMĞrƉůƵƐ͕rĐĞƌƚĂŝŶĞƐrĚĞrĐĞƐrƉƌŽƚĠŝŶĞƐrƉŽƐƐğĚĞŶƚrƵŶr

ƉŽůǇŵŽƌƉŚŝƐŵĞrƋƵŝrƐĞŵďůĞrƚǇƉĞͲĚĠƉĞŶĚĂŶƚrĞƚrƋƵŝrĞǆƉůŝƋƵĞƌĂŝƚrůĂrǀŝƌƵůĞŶĐĞrĂĐĐƌƵĞrĚĞrĐĞƌƚĂŝŶƐrƚǇƉĞƐr

ĚĞrƐŽƵĐŚĞ͘rr

r

r
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sM͘ iŝĂŐŶŽƐƚŝĐIďŝŽůŽŐŝƋƵĞIĚĞIůĂIƚŽǆŽƉůĂƐŵŽƐĞII

ϭ͘ zĠƚŚŽĚĞƐIĚŝĂŐŶŽƐƚŝƋƵĞƐI
r

4ĞrĚŝĂŐŶŽƐƚŝĐrĚŝƌĞĐƚrĚĞr ůĂr ƚŽǆŽƉůĂƐŵŽƐĞr ƌĞƉŽƐĞrĞƐƐĞŶƚŝĞůůĞŵĞŶƚr ƐƵƌr ůĂrďŝŽůŽŐŝĞrŵŽůĠĐƵůĂŝƌĞrƋƵŝr

ƉĞƌŵĞƚr ůĂrĚĠƚĞĐƚŝŽŶrĚƵrƉĂƌĂƐŝƚĞrŐƌąĐĞrăr ů͛ĂŵƉůŝĨŝĐĂƚŝŽŶrĚĞrƐŽŶréMQrƉĂƌrœD×͘rDĞƐrœD×rƉĞƵǀĞŶƚrġƚƌĞr

ƌĠĂůŝƐĠĞƐrƐƵƌrĚĞƐrŵĂƚƌŝĐĞƐrǀĂƌŝĠĞƐr͗r ůŝƋƵŝĚĞrĐĠƉŚĂůŽͲƌĂĐŚŝĚŝĞŶr;4D×Ϳ͕r ůĂǀĂŐĞrďƌŽŶĐŚŽͲĂůǀĠŽůĂŝƌĞr;4déͿ͕r

ŚƵŵĞƵƌr ĂƋƵĞƵƐĞr Ğƚr ǀŝƚƌĠĞ͕r ƐĂŶŐr ƉĠƌŝƉŚĠƌŝƋƵĞr Ğƚr ƚŽƵƚr ƉƌĠůğǀĞŵĞŶƚr ƚŝƐƐƵůĂŝƌĞr ƉƌŽĨŽŶĚϳ͕ϵ͕ϰϭ͕ϭϯϴ͘r 4Ăr

ƐĞŶƐŝďŝůŝƚĠrĞƚrůĂrƐƉĠĐŝĨŝĐŝƚĠrĚĞrůĂrœD×rǀĂƌŝĞŶƚrƌĞƐƉĞĐƚŝǀĞŵĞŶƚrĚĞrϯϬrărϴϬrйrĞƚrĚĞrϯϬrărϲϬrйrƐĞůŽŶrůĞƐr

ŵĂƚƌŝĐĞƐrĞƚrůĞrĐŽŶƚĞǆƚĞrĐůŝŶŝƋƵĞ͘rD͛ĞƐƚrƵŶĞrŵĠƚŚŽĚĞrĚĞrĐŚŽŝǆrĚĂŶƐrůĂrĚĠƚĞĐƚŝŽŶrĚƵrƉĂƌĂƐŝƚĞrĞŶrĐĂƐrĚĞr

ƐƵƐƉŝĐŝŽŶr ĚĞr Dr ĂŝŶƐŝr ƋƵĞr ĚĂŶƐr ůĞr ĚŝĂŐŶŽƐƚŝĐr ĚĞƐr ƌĠĂĐƚŝǀĂƚŝŽŶƐr ĐŚĞǌr ů͛ŝŵŵƵŶŽĚĠƉƌŝŵĠϭϯϵ͕ϭϰϬ͘r

DĞƉĞŶĚĂŶƚ͕rƵŶrƌĠƐƵůƚĂƚrŶĠŐĂƚŝĨrŶĞrƉĞƌŵĞƚrƉĂƐrĚ͛ĞǆĐůƵƌĞrƵŶĞrŝŶĨĞĐƚŝŽŶ͘rHŶrĐĂƐrĚĞrœD×rƉŽƐŝƚŝǀĞ͕r ŝůrĞƐƚr

ƉŽƐƐŝďůĞrĚĞrƌĠĂůŝƐĞƌrůĞrŐĠŶŽƚǇƉĂŐĞrĚĞrůĂrƐŽƵĐŚĞrƐĞůŽŶrůĞƐrƚĞĐŚŶŝƋƵĞƐrĐŝƚĠĞƐrƉƌĠĐĠĚĞŵŵĞŶƚ͘rŽƵƚĞĨŽŝƐ͕r

ĐĞůƵŝͲĐŝrŶĠĐĞƐƐŝƚĞrƵŶréMQrĚĞrďŽŶŶĞrƋƵĂůŝƚĠrĞƚrƉƌĠƐĞŶƚrĞŶrƋƵĂŶƚŝƚĠrƐƵĨĨŝƐĂŶƚĞrĚĂŶƐrů͛ĠĐŚĂŶƚŝůůŽŶ͘rr

r

4ĞrĚŝĂŐŶŽƐƚŝĐr ŝŶĚŝƌĞĐƚ͕r ƐĠƌŽůŽŐŝƋƵĞ͕rĞƐƚrďĂƐĠrƐƵƌr ůĂrĚĠƚĞĐƚŝŽŶrĞƚr ůĂrĐŝŶĠƚŝƋƵĞrĚĞƐr NŐFͬNŐérĞƚrĚĞƐr

NŐjr ĂŶƚŝͲd͘oŐŽŶĚŝŝϴr ;TŝŐƵƌĞr ϭϬͿ͘rMŝĨĨĠƌĞŶƚĞƐr ƚĞĐŚŶŝƋƵĞƐr ƉĞƵǀĞŶƚrġƚƌĞr ƵƚŝůŝƐĠĞƐrƉŽƵƌr ůĞr ĚŽƐĂŐĞr ĚĞr ĐĞƐr

ŝŵŵƵŶŽŐůŽďƵůŝŶĞƐr͗r ů͛H4N»ér Ğƚr ůĂr D4Nér ƉŽƵƌr ůĞr ĚĠƉŝƐƚĂŐĞ͕r ů͛N»éjér Ğƚr ůĞr ćdr ƉŽƵƌr ĐŽŶĨŝƌŵĞƌr ůĞƵƌr

ƉƌĠƐĞŶĐĞ͘r§ŶĞrŵĞƐƵƌĞrĚĞrů͛ĂǀŝĚŝƚĠrĚĞƐrNŐj͕rĐ͛ĞƐƚrărĚŝƌĞrĚĞrůĂrĨŽƌĐĞrĚĞrůŝĂŝƐŽŶrĞŶƚƌĞrůĞƐrNŐjrĞƚrd͘oŐŽŶĚŝŝr

ƉĞƵƚr ĠŐĂůĞŵĞŶƚr ġƚƌĞr ƌĠĂůŝƐĠĞr ƉŽƵƌr ĚĂƚĞƌr ƉůƵƐr ƉƌĠĐŝƐĠŵĞŶƚr ƵŶĞr ŝŶĨĞĐƚŝŽŶ͘r 4͛ĂǀŝĚŝƚĠr ĂƵŐŵĞŶƚĞr

ůĞŶƚĞŵĞŶƚr ĂƵr ĐŽƵƌƐr ĚĞƐr ϰr ƉƌĞŵŝĞƌƐrŵŽŝƐr ĚĞr ů͛ŝŶĨĞĐƚŝŽŶϭϰϭr Ğƚr ůŽƌƐƋƵ͛ĞůůĞr ĞƐƚr ĠůĞǀĠĞ͕r ĞůůĞr ƉĞƌŵĞƚr ĚĞr

ĐŽŶĐůƵƌĞrărƵŶĞrŝŶĨĞĐƚŝŽŶrĂŶĐŝĞŶŶĞr;хrϰͲϱrŵŽŝƐͿrϴ͕Ϯϲ͕ϭϰϭ͘rHŶrĐĂƐrĚ͛ĂǀŝĚŝƚĠrďĂƐƐĞrŽƵrŝŶƚĞƌŵĠĚŝĂŝƌĞ͕rƐĞƵůĞrůĂr

ĐŝŶĠƚŝƋƵĞr ĚĞƐr NŐjr ƐƵƌr Ϯr ƐĠƌƵŵƐr ƉƌĠůĞǀĠƐr ăr ϮͲϯr ƐĞŵĂŝŶĞƐr Ě͛ŝŶƚĞƌǀĂůůĞr ƉĞƌŵĞƚr ĚĞr ĐŽŶĐůƵƌĞr ăr ƵŶĞr

ŝŶĨĞĐƚŝŽŶrĚĞrƉůƵƐrŽƵrŵŽŝŶƐrϮrărϯrŵŽŝƐrĞŶrĂďƐĞŶĐĞrĚĞrƚƌĂŝƚĞŵĞŶƚϭϰϭ͘rŽƵƚĞĨŽŝƐ͕růĂrŵĂƚƵƌĂƚŝŽŶrĚĞƐrNŐjr

ƉĞƵƚrġƚƌĞrƌĂůĞŶƚŝĞrĐĞrƋƵŝrƌŝƐƋƵĞrĚĞrƌĞŶĚƌĞrƉůƵƐrĚŝĨĨŝĐŝůĞr ůΖŝŶƚĞƌƉƌĠƚĂƚŝŽŶrĚĞrƐŽŶrƌĠƐƵůƚĂƚϴ͘rMŝĨĨĠƌĞŶƚĞƐr
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r

ƐŝƚƵĂƚŝŽŶƐrƐĠƌŽůŽŐŝƋƵĞƐrƐŽŶƚrƉŽƐƐŝďůĞƐ͕růĞƵƌrŝŶƚĞƌƉƌĠƚĂƚŝŽŶrƐĞrĨĂŝƚrƐĞůŽŶrůĞƐrƌĞĐŽŵŵĂŶĚĂƚŝŽŶƐrŽĨĨŝĐŝĞůůĞr

ĚĞrůĂr.é»rĞŶrTƌĂŶĐĞϭϰϮ͘rr

MĂŶƐrůĞrĐĂƐrĚƵrĚŝĂŐŶŽƐƚŝĐrĚĞrD͕růĂrƐĠƌŽůŽŐŝĞrĨĂŝƚrĂƉƉĞůrărĚĞƐrƚĞĐŚŶŝƋƵĞƐrNŐFrĞƚrNŐérǀĂůŝĚĠĞƐrĐŚĞǌr

ůĞr ŶŽƵǀĞĂƵͲŶĠr ;N»éjé͕r œůĂƚĞůŝĂΠͿr Ğƚr ĂƵǆr ƉƌŽĨŝůƐr ŝŵŵƵŶŽĐŽŵƉĂƌĠƐr ƋƵŝr ƉĞƌŵĞƚƚĞŶƚr ĚĞr ĚĠƚĞĐƚĞƌr ůĞƐr

ĂŶƚŝĐŽƌƉƐrŶĠŽƐǇŶƚŚĠƚŝƐĠƐrƉĂƌrů͛ĞŶĨĂŶƚ͘r4ĞrĚŝĂŐŶŽƐƚŝĐrĚĞrůĂrƚŽǆŽƉůĂƐŵŽƐĞrŽĐƵůĂŝƌĞrŶĠĐĞƐƐŝƚĞrƋƵĂŶƚrărůƵŝr

ůĂrŵŝƐĞrĞŶrĠǀŝĚĞŶĐĞrĚĞrůĂrƐǇŶƚŚğƐĞrůŽĐĂůĞrĚ͛ŝŵŵƵŶŽŐůŽďƵůŝŶĞrĚĂŶƐrů͛ŚƵŵĞƵƌrĂĐƋƵĞƵƐĞrărůĂƋƵĞůůĞrŽŶr

ƉĞƵƚrĂƐƐŽĐŝĞƌrůĂrƌĞĐŚĞƌĐŚĞrĚƵrƉĂƌĂƐŝƚĞrƉĂƌrďŝŽůŽŐŝĞrŵŽůĠĐƵůĂŝƌĞϭϰϮ͘rr

r

nŝŐƵƌĞIϭϬI͗I9ŝŶĠƚŝƋƵĞIĚ͛ĂƉƉĂƌŝƚŝŽŶIĚĞƐIMŐ͘I
r

Ϯ͘ ^ƚƌĂƚĠŐŝĞƐIĚŝĂŐŶŽƐƚŝƋƵĞƐII
r

4ĞƐrƐƚƌĂƚĠŐŝĞƐrĚĞrĚĠƉŝƐƚĂŐĞrĞƚrĚĞrĚŝĂŐŶŽƐƚŝĐrƐĠƌŽůŽŐŝƋƵĞrĚĞrůĂrƚŽǆŽƉůĂƐŵŽƐĞrǀĂƌŝĞŶƚrĞŶrĨŽŶĐƚŝŽŶr

ĚƵrƉĂǇƐ͕rĚĞrůĂrůŽĐĂůŝƐĂƚŝŽŶrĐůŝŶŝƋƵĞrĚĞrů͛ŝŶĨĞĐƚŝŽŶrĞƚrĚƵrĐŽŶƚĞǆƚĞ͘r

DŚĞǌr ůĞr ƉĂƚŝĞŶƚr ŝŵŵƵŶŽĐŽŵƉĠƚĞŶƚ͕r ůĞr ĚŝĂŐŶŽƐƚŝĐr ĚĞr ůĂr ƚŽǆŽƉůĂƐŵŽƐĞr ƌĞƉŽƐĞr ƐƵƌr ůĂr ƐĠƌŽůŽŐŝĞr

NŐFͬérĞƚrNŐj͕rĠǀĞŶƚƵĞůůĞŵĞŶƚrĐŽŵƉůĠƚĠĞrƉĂƌrƵŶĞrŵĞƐƵƌĞrĚĞrů͛ĂǀŝĚŝƚĠrĞŶrĐĂƐrĚĞrƉƌĠƐĞŶĐĞrƐŝŵƵůƚĂŶĠĞr

Ě͛NŐFrĞƚrj͘rHŶrTƌĂŶĐĞ͕r ůĂr ĨĞŵŵĞrĞŶĐĞŝŶƚĞrďĠŶĠĨŝĐŝĞrĚ͛ƵŶĞrƐĠƌŽůŽŐŝĞr NŐFrĞƚr NŐjrĚĞrĚĠƉŝƐƚĂŐĞrĚĞr ůĂr

ƚŽǆŽƉůĂƐŵŽƐĞrĞŶrĚĠďƵƚrĚĞrŐƌŽƐƐĞƐƐĞ͘rHŶrĐĂƐrĚĞrƐĠƌŽŶĠŐĂƚŝǀŝƚĠ͕rĚĞƐrƐĠƌŽůŽŐŝĞƐrŵĞŶƐƵĞůůĞƐrĚĞrĐŽŶƚƌƀůĞr



NŶƚƌŽĚƵĐƚŝŽŶr͗růĂrƚŽǆŽƉůĂƐŵŽƐĞ͕rĞŶũĞƵǆrĞƚrůŝŵŝƚĞƐrĚƵrĚŝĂŐŶŽƐƚŝĐr
r

ͲϯϵͲr
r

ƐŽŶƚr ƌĠĂůŝƐĠĞƐr ƚŽƵƚr ĂƵr ůŽŶŐr ĚĞr ůĂr ŐƌŽƐƐĞƐƐĞr Ğƚr ũƵƐƋƵ͛ăr ƵŶr ŵŽŝƐr ƉŽƐƚͲƉĂƌƚƵŵ͘r »ŝr ƵŶĞr ŝŶĨĞĐƚŝŽŶr ĞƐƚr

ƉƌŽƵǀĠĞr ƉĞŶĚĂŶƚr ůĂr ŐƌŽƐƐĞƐƐĞ͕r ůĂr ƉĂƚŝĞŶƚĞr ĞƐƚr ŵŝƐĞr ƐŽƵƐr ƚƌĂŝƚĞŵĞŶƚr ƉƌĠǀĞŶƚŝĨr ĂŶƚŝͲƚŽǆŽƉůĂƐŵŝƋƵĞr

;ƐƉŝƌĂŵǇĐŝŶĞrŽƵrƐƵůĨĂŵĞƚŚŽǆĂǌŽůĞͬƚƌŝŵĞƚŚŽƉƌŝŵĞͿrƉŽƵƌrůŝŵŝƚĞƌrůĞrƌŝƐƋƵĞrĚĞrƚƌĂŶƐŵŝƐƐŝŽŶrĂƵrĨƈƚƵƐrĞŶr

ĨŽŶĐƚŝŽŶrĚƵrƚĞƌŵĞrĚĞrůĂrŐƌŽƐƐĞƐƐĞϲrϮϲ͘rr

4Ğr ĚŝĂŐŶŽƐƚŝĐr ĚĞr Dr Ŷ͛ĞƐƚr ƌĠĂůŝƐĠr ƋƵ͛ĞŶr ĐĂƐr Ě͛ŝŶĨĞĐƚŝŽŶr ŵĂƚĞƌŶĞůůĞr ůŽƌƐr ĚĞr ůĂr ŐƌŽƐƐĞƐƐĞr ŽƵr ĞŶr

ƉĠƌŝŽĚĞrƉĠƌŝͲĐŽŶĐĞƉƚŝŽŶŶĞůůĞ͘r§ŶrĚŝĂŐŶŽƐƚŝĐrƉƌĠͲŶĂƚĂůr;MœQͿrƉĞƵƚrġƚƌĞrĞĨĨĞĐƚƵĠ͕rĂǀĞĐrƵŶĞrƌĞĐŚĞƌĐŚĞr

ĚƵr ƉĂƌĂƐŝƚĞr ƉĂƌr ďŝŽůŽŐŝĞr ŵŽůĠĐƵůĂŝƌĞr ĚĂŶƐr ůĞr ůŝƋƵŝĚĞr ĂŵŶŝŽƚŝƋƵĞ͘r HŶr ĐĂƐr ĚĞr ƌĠƐƵůƚĂƚr ƉŽƐŝƚŝĨ͕r ůĞr

ĚŝĂŐŶŽƐƚŝĐrĚĞrDrĞƐƚrĐŽŶĨŝƌŵĠ͘rHŶrƌĞǀĂŶĐŚĞ͕rƵŶrMœQrŶĠŐĂƚŝĨrŶĞrƐŝŐŶŝĨŝĞrƉĂƐrƵŶĞrĂďƐĞŶĐĞrĚ͛ŝŶĨĞĐƚŝŽŶrĞƚr

ŶĠĐĞƐƐŝƚĞrƵŶrĚĠƉŝƐƚĂŐĞrƚŽǆŽƉůĂƐŵŝƋƵĞrŶĠŽrĞƚrƉŽƐƚrŶĂƚĂůrĚĞr ů͛ĞŶĨĂŶƚ͘r4ĂrƌĞĐŚĞƌĐŚĞrĚ͛ƵŶĞrDrĂƐƐŽĐŝĞr

ĂůŽƌƐrƵŶĞrĚĠƚĞĐƚŝŽŶrĚƵrƉĂƌĂƐŝƚĞrƉĂƌrďŝŽůŽŐŝĞrŵŽůĠĐƵůĂŝƌĞrƐƵƌrĚƵrƐĂŶŐrĚĞrů͛ĞŶĨĂŶƚrĞƚͬŽƵrƐƵƌrĚƵrůŝƋƵŝĚĞr

ĂŵŶŝŽƚŝƋƵĞr ăr ůĂr ŶĂŝƐƐĂŶĐĞr Ğƚr ƵŶr ĚĠƉŝƐƚĂŐĞr ƐĠƌŽůŽŐŝƋƵĞr ƉƌĠĐŽĐĞr ĐŽŵƉŽƌƚĂŶƚr ůĂr ƌĞĐŚĞƌĐŚĞr ĚĞr ůĂr

ŶĠŽƐǇŶƚŚğƐĞrĚ͛NŐFrĞƚrĚ͛NŐjrƉĂƌrů͛ĠƚƵĚĞrĚĞrƉƌŽĨŝůƐrĐŽŵƉĂƌĠƐrŵğƌĞrĞŶĨĂŶƚ͕růĂrƌĞĐŚĞƌĐŚĞrĚ͛NŐFͬérĞƚrůĞr

ƐƵŝǀŝrĚĞrůĂrĐŝŶĠƚŝƋƵĞrĚĞƐrNŐjϭϰϯr;éŶŶĞǆĞrϭͿ͘rr

DŚĞǌrůĞrƉĂƚŝĞŶƚrŝŵŵƵŶŽĚĠƉƌŝŵĠ͕rĞŶrĂďƐĞŶĐĞrĚ͛NŐFrĞƚrĚ͛NŐj͕rŝůrĞƐƚrŝŵƉŽƌƚĂŶƚrĚĞrƌĠĂůŝƐĞƌrƵŶrƐƵŝǀŝrăr

ůĂr ƌĞĐŚĞƌĐŚĞr ĚĞr ƐŝŐŶĞƐr ĐůŝŶŝƋƵĞƐr ĠǀŽĐĂƚĞƵƌƐr Ě͛ƵŶĞr ƚŽǆŽƉůĂƐŵŽƐĞr ĂŝŐƵģ͘r HŶr ĞĨĨĞƚ͕r ĞŶr ĐĂƐr

Ě͛ŝŵŵƵŶŽĚĠƉƌĞƐƐŝŽŶr ƉƌŽĨŽŶĚĞ͕r ůĂr ƐĠƌŽůŽŐŝĞr ŶĠŐĂƚŝǀĞr ĞƐƚr ăr ŝŶƚĞƌƉƌĠƚĞƌr ĂǀĞĐr ƉƌĠĐĂƵƚŝŽŶ͘r HŶr ĐĂƐr

Ě͛ŝŶĨĞĐƚŝŽŶr ĂŶĐŝĞŶŶĞ͕r ŝůr ĞƐƚr ŶĠĐĞƐƐĂŝƌĞr ĚĞr ƌĞĐŚĞƌĐŚĞƌr ƵŶĞr ƌĠĂĐƚŝǀĂƚŝŽŶr ĚĞǀĂŶƚr ĚĞƐr ƐŝŐŶĞƐr ĐůŝŶŝƋƵĞƐr

ĠǀŽĐĂƚĞƵƌƐ͘r§ŶĞrƌĞĐŚĞƌĐŚĞrĚƵrƉĂƌĂƐŝƚĞrƉĂƌrďŝŽůŽŐŝĞrŵŽůĠĐƵůĂŝƌĞrĚŽŝƚrġƚƌĞrƌĠĂůŝƐĠĞrĞŶrƉĂƌĂůůğůĞϳ͘rr

ϯ͘ /ŝŵŝƚĞƐIĚƵIĚŝĂŐŶŽƐƚŝĐI
r

4ĞƐr ƚĞĐŚŶŝƋƵĞƐr ĂĐƚƵĞůůĞƐr ĚĞr ĚŝĂŐŶŽƐƚŝĐr ďŝŽůŽŐŝƋƵĞr ĚĞr ůĂr ƚŽǆŽƉůĂƐŵŽƐĞr ŽŶƚr ĚĞr ďŽŶŶĞƐr

ƉĞƌĨŽƌŵĂŶĐĞƐrŵĂŝƐrƉƌĠƐĞŶƚĞŶƚrƋƵĞůƋƵĞƐrůŝŵŝƚĞƐ͘rr

MĂŶƐrĐĞƌƚĂŝŶƐrĐŽŶƚĞǆƚĞƐ͕r ů͛ŝŶƚĞƌƉƌĠƚĂƚŝŽŶrƐĠƌŽůŽŐŝƋƵĞrƉĞƵƚrĐŽŶĚƵŝƌĞrărĚĞƐrĐŽŶĐůƵƐŝŽŶƐrĞƌƌŽŶĠĞƐ͘r

D͛ĞƐƚrƉĂƌrĞǆĞŵƉůĞrůĞrĐĂƐrůŽƌƐrĚ͛ƵŶrƚƌĂŶƐĨĞƌƚrƉĂƐƐŝĨrĚΖŝŵŵƵŶŽŐůŽďƵůŝŶĞrĚĂŶƐrůĞrĐĂĚƌĞrĚΖƵŶĞrƚƌĂŶƐĨƵƐŝŽŶr

ƐĂŶŐƵŝŶĞrƋƵŝrƉĞƵƚrĨĂƵƐƐĞŵĞŶƚrƉŽƐŝƚŝǀĞƌr ůĞƐr NŐj͘rMĞrƉůƵƐ͕rĐŚĞǌrĐĞƌƚĂŝŶƐrƉĂƚŝĞŶƚƐ͕rĚĞƐr NŐFrƌĠƐŝĚƵĞůůĞƐr



NŶƚƌŽĚƵĐƚŝŽŶr͗růĂrƚŽǆŽƉůĂƐŵŽƐĞ͕rĞŶũĞƵǆrĞƚrůŝŵŝƚĞƐrĚƵrĚŝĂŐŶŽƐƚŝĐr
r

ͲϰϬͲr
r

ƉĞƌƐŝƐƚĞŶƚrărĚŝƐƚĂŶĐĞrĚĞr ůĂrƐĠƌŽĐŽŶǀĞƌƐŝŽŶrƌĞŶĚĂŶƚrĚŝĨĨŝĐŝůĞr ůĂrĚĂƚĂƚŝŽŶrĚĞr ů͛ŝŶĨĞĐƚŝŽŶϳ͕ϴ͘rœĂƌrĂŝůůĞƵƌƐ͕r

ů͛ŝŶƚĞƌƉƌĠƚĂƚŝŽŶr ĚĞr ů͛ĂǀŝĚŝƚĠr ĚĞƐr NŐjr ďĂƐƐĞƐr ŽƵr ŝŶƚĞƌŵĠĚŝĂŝƌĞƐr ŶĞr ƉĞƌŵĞƚr ƉĂƐr ĚĞr ĐŽŶĐůƵƌĞr ƋƵĂŶƚr ăr

ů͛ĂŶĐŝĞŶŶĞƚĠrĚĞrů͛ŝŶĨĞĐƚŝŽŶ͘rHŶĨŝŶ͕růĂrĚĠƚĞĐƚŝŽŶrƉĂƌrďŝŽůŽŐŝĞrŵŽůĠĐƵůĂŝƌĞrƐ͛ĂǀğƌĞrĨŽŶĚĂŵĞŶƚĂůĞrƉŽƵƌrůĞr

ĚŝĂŐŶŽƐƚŝĐrĚĞƐr ŝŶĨĞĐƚŝŽŶƐr ĂŝŐƵģƐrŽƵrĚĞƐr ƌĠĂĐƚŝǀĂƚŝŽŶƐr ĐŚĞǌr ů͛ŝŵŵƵŶŽĚĠƉƌŝŵĠ͕r ƚŽƵƚĞĨŽŝƐ͕r ĞůůĞrŶĞr ĨĂŝƚr

ƉĂƐr ůĂr ĚŝƐƚŝŶĐƚŝŽŶr ĞŶƚƌĞr ĐĞƐr Ϯr ĞŶƚŝƚĠƐr Ğƚr ůĂr ƐĠƌŽůŽŐŝĞr ƉĞƵƚr ŶĞr ƉĂƐr ġƚƌĞr ĐŽŶƚƌŝďƵƚŝǀĞr ĞŶr ĐĂƐr

Ě͛ŝŵŵƵŶŽĚĠƉƌĞƐƐŝŽŶrƉƌŽĨŽŶĚĞ͘rr

éĨĨŝƌŵĞƌr ůĂr ƉƌĠƐĞŶĐĞr Ě͛ƵŶĞr ŝŶĨĞĐƚŝŽŶr ĂŝŐƵģr ŽƵr ĂŶĐŝĞŶŶĞr Ğƚr ƐŽŶr ĐĂƌĂĐƚğƌĞr ĠǀŽůƵƚŝĨr ƉĞƵƚr ĚŽŶĐr

Ɛ͛ĂǀĠƌĞƌrĚŝĨĨŝĐŝůĞrĞƚrŶĠĐĞƐƐŝƚĞƌr ůĂr ƌĠĂůŝƐĂƚŝŽŶrĚĞr ƚĞĐŚŶŝƋƵĞƐrĚĞrĐŽŶĨŝƌŵĂƚŝŽŶrĞƚͬŽƵrƵŶrƐƵŝǀŝr ĐŝŶĠƚŝƋƵĞr

ĚĞƐr NŐjr ƉŽƵƌr ƉƌĠĐŝƐĞƌr ůĂr ĚĂƚĞr ĚĞr ů͛ŝŶĨĞĐƚŝŽŶ͘r 4͛ĂůůŽŶŐĞŵĞŶƚr ĚƵr ƚĞŵƉƐr ĚĞr ĚŝĂŐŶŽƐƚŝĐr ƉĞƵƚr ƌĞƚĂƌĚĞƌr

Ě͛ĂƵƚĂŶƚrůĂrŵŝƐĞrĞŶrƉůĂĐĞrĚƵrƚƌĂŝƚĞŵĞŶƚ͘rXƌ͕rĐĞůƵŝͲĐŝrƉĞƌŵĞƚrĚĞrůŝŵŝƚĞƌrůĞƐrĐŽŶƐĠƋƵĞŶĐĞƐrĚĞrů͛ŝŶĨĞĐƚŝŽŶr

ƚĂŶƚrĐŚĞǌrů͛ŝŵŵƵŶŽĚĠƉƌŝŵĠrƋƵĞrĚĂŶƐrůĞrĐĂĚƌĞrĚ͛ƵŶĞrD͘rœůƵƐŝĞƵƌƐrĠƚƵĚĞƐrŽŶƚrĞŶrĞĨĨĞƚrŵŽŶƚƌĠrƋƵĞrůĂr

ŵŝƐĞrĞŶrƉůĂĐĞrĚ͛ƵŶrƚƌĂŝƚĞŵĞŶƚrƉƌĠĐŽĐĞrĐŚĞǌrůĂrĨĞŵŵĞrĞŶĐĞŝŶƚĞrƉĞƌŵĞƚrĚĞrƉƌĠǀĞŶŝƌrŽƵrĚĞrƌĞƚĂƌĚĞƌrůĂr

ƚƌĂŶƐŵŝƐƐŝŽŶr ĚĞr ůΖŝŶĨĞĐƚŝŽŶr ĂƵr ĨƈƚƵƐ͕r Ğƚr Ě͛ĂƚƚĠŶƵĞƌr ůĂr ŐƌĂǀŝƚĠr ĐůŝŶŝƋƵĞr Ě͛ƵŶr ƉĂƐƐĂŐĞr ƚƌĂŶƐͲ

ƉůĂĐĞŶƚĂŝƌĞϮϲ͘rMĞrŵġŵĞ͕rƵŶĞrĠƚƵĚĞr ƐƵƌrƵŶĞrƉŽƉƵůĂƚŝŽŶr ƐƵĚͲĂŵĠƌŝĐĂŝŶĞrĂrŵŽŶƚƌĠrƋƵ͛ƵŶr ƚƌĂŝƚĞŵĞŶƚr

ƉƌĠĐŽĐĞrĚĞr ů͛ĞŶĨĂŶƚr ƌĠĚƵŝƚr ůĞr ƌŝƐƋƵĞrĚĞr ůĠƐŝŽŶƐrŽĐƵůĂŝƌĞƐrĚĞrϳϴrйrărϯϯrйrĂƵr ĐŽƵƌƐrĚĞƐrϱrƉƌĞŵŝğƌĞƐr

ĂŶŶĠĞƐrĚĞrǀŝĞϲ͘réŝŶƐŝ͕r ů͛ĂĨĨŝƌŵĂƚŝŽŶrĚƵrĐĂƌĂĐƚğƌĞrĂŝŐƵģrŽƵrĐŚƌŽŶŝƋƵĞrĚĞrů͛ŝŶĨĞĐƚŝŽŶrĞƐƚrĨŽŶĚĂŵĞŶƚĂůĞr

ƉŽƵƌrƵŶĞrƉƌŝƐĞrĞŶrĐŚĂƌŐĞrŽƉƚŝŵŝƐĠĞrĚĞƐrƉĂƚŝĞŶƚƐ͘rr

HŶĨŝŶ͕r ĂĐƚƵĞůůĞŵĞŶƚ͕r ŝůr Ŷ͛ĞǆŝƐƚĞr ĂƵĐƵŶr ŵŽǇĞŶr Ě͛ĠǀĂůƵĞƌr ůĂr ǀŝƌƵůĞŶĐĞr Ě͛ƵŶĞr ƐŽƵĐŚĞ͕r ŚŽƌŵŝƐr ůĞr

ŐĠŶŽƚǇƉĂŐĞ͘r ŽƵƚĞĨŽŝƐ͕r ůĞr ŐĠŶŽƚǇƉĂŐĞr ĚŝƌĞĐƚr ĚĞr ůĂr ƐŽƵĐŚĞr ĞƐƚr ƌĂƌĞŵĞŶƚr ƉŽƐƐŝďůĞr ĞŶr ĚĞŚŽƌƐr ĚĞƐr

ƉĂƚŝĞŶƚƐrƉƌĠƐĞŶƚĂŶƚrĚĞƐrŵĂŶŝĨĞƐƚĂƚŝŽŶƐrĐůŝŶŝƋƵĞƐrƐĠǀğƌĞƐrƉŽƵƌrůĞƐƋƵĞůůĞƐrůĞƐrĐŚĂƌŐĞƐrƉĂƌĂƐŝƚĂŝƌĞƐrƐŽŶƚr

ĠůĞǀĠĞƐ͘rr
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r

r

r



NŶƚƌŽĚƵĐƚŝŽŶr͗růĂrƚŽǆŽƉůĂƐŵŽƐĞ͕rĞŶũĞƵǆrĞƚrůŝŵŝƚĞƐrĚƵrĚŝĂŐŶŽƐƚŝĐr
r

ͲϰϭͲr
r

à2Xd9dMn^r
éƵũŽƵƌĚ͛ŚƵŝ͕r ůĂrƚŽǆŽƉůĂƐŵŽƐĞrĞƐƚrƵŶrĞŶũĞƵrĚĞrƐĂŶƚĠrƉƵďůŝƋƵĞrŵĂũĞƵƌrĐŽŵƉƚĞrƚĞŶƵrĚĞr ůĂrŐƌĂǀŝƚĠr

ĚĞrů͛ŝŶĨĞĐƚŝŽŶrĚĂŶƐrĐĞƌƚĂŝŶĞƐrƉŽƉƵůĂƚŝŽŶƐ͘rr

4ĞƐr ĂǀĂŶƚĂŐĞƐr Ğƚr ůĞƐr ůŝŵŝƚĞƐr ĂŝŶƐŝr ƋƵĞr ůĞƐr ƐƚƌĂƚĠŐŝĞƐr Ě͛ƵƚŝůŝƐĂƚŝŽŶr ĚĞƐr ƚĞĐŚŶŝƋƵĞƐr ĚĞr ĚŝĂŐŶŽƐƚŝĐr

ďŝŽůŽŐŝƋƵĞr ĚĞƐr ĚŝĨĨĠƌĞŶƚĞƐr ĨŽƌŵĞƐr ĚĞr ů͛ŝŶĨĞĐƚŝŽŶr ƐŽŶƚr ďŝĞŶr ĠƚĂďůŝĞƐ͘r ŽƵƚĞĨŽŝƐ͕r ĚĂŶƐr ĐĞƌƚĂŝŶĞƐr

ƐŝƚƵĂƚŝŽŶƐ͕r ŝůrƉĞƵƚrƐ͛ĂǀĠƌĞƌrĚŝĨĨŝĐŝůĞrĚĞrĐŽŶĐůƵƌĞrƋƵĂŶƚrĂƵrĐĂƌĂĐƚğƌĞrĂŝŐƵrŽƵrĐŚƌŽŶŝƋƵĞrĚĞr ů͛ŝŶĨĞĐƚŝŽŶ͘r

µƵĞůƋƵĞƐrĠƚƵĚĞƐrŶŽƌĚrĞƚrƐƵĚͲĂŵĠƌŝĐĂŝŶĞƐrŽŶƚrŵŽŶƚƌĠrĚĞƐrǀĂƌŝĂƚŝŽŶƐrĚĞrƉƌŽĨŝůƐrĚĞrĐǇƚŽŬŝŶĞƐrƐĞůŽŶrůĞr

ƐƚĂĚĞrĚĞr ů͛ŝŶĨĞĐƚŝŽŶ͕rƉĞƌŵĞƚƚĂŶƚrĂŝŶƐŝrĚ͛ĞŶǀŝƐĂŐĞƌr ů͛ƵƚŝůŝƐĂƚŝŽŶrĚĞrďŝŽŵĂƌƋƵĞƵƌƐrĐǇƚŽŬŝŶŝƋƵĞƐrƉŽƵƌr ůĂr

ĚŝƐĐƌŝŵŝŶĂƚŝŽŶrƌĂƉŝĚĞrĚĞrĐĞƐrƐƚĂĚĞƐ͘r

4͛ĂŵĠůŝŽƌĂƚŝŽŶr ĚĞr ůĂr ĐŽŶŶĂŝƐƐĂŶĐĞr ĚƵr ŐĠŶŽŵĞr ĚƵr ƉĂƌĂƐŝƚĞr Ăr ĐŽŶƚƌŝďƵĠr ăr ů͛ĞǆƉůŽƌĂƚŝŽŶr ĚĞr ůĂr

ĚŝǀĞƌƐŝƚĠr ŐĠŶĠƚŝƋƵĞr ĚĞƐr ĚŝĨĨĠƌĞŶƚĞƐr ƐŽƵĐŚĞƐ͕r ƉĞƌŵĞƚƚĂŶƚr Ě͛ĂƐƐŽĐŝĞƌr ŐĠŶŽƚǇƉĞr Ğƚr ǀŝƌƵůĞŶĐĞr ĐůŝŶŝƋƵĞ͘r

4͛ŝĚĞŶƚŝĨŝĐĂƚŝŽŶr ĚƵr ŐĠŶŽƚǇƉĞr ĚĞr ůĂr ƐŽƵĐŚĞr ŝŶĨĞĐƚĂŶƚr ůĞr ƉĂƚŝĞŶƚr ƉĞƌŵĞƚƚƌĂŝƚr ĚŽŶĐr ĚĞr ƉƌĠĚŝƌĞr

Ě͛ĠǀĞŶƚƵĞůƐr ƌŝƐƋƵĞƐr ĚĞr ĐŽŵƉůŝĐĂƚŝŽŶƐ͘r DĞƉĞŶĚĂŶƚ͕r ăr ĐĞr ũŽƵƌ͕r ůĞr ŐĠŶŽƚǇƉĂŐĞr ĚŝƌĞĐƚr ĚĞƐr ƐŽƵĐŚĞƐr ĚĞr

ƉĂƚŝĞŶƚrĞƐƚr ůŝŵŝƚĠ͘r4ĂrŵŝƐĞrĂƵrƉŽŝŶƚrĚĞrƚĞĐŚŶŝƋƵĞƐr ŝŶĚŝƌĞĐƚĞƐrĚĞrƚǇƉĂŐĞrƐĞƌĂŝƚrĚ͛ƵŶrƉƌĠĐŝĞƵǆrĂƉƉŽƌƚr

ƉŽƵƌrůĂrĐŽŶŶĂŝƐƐĂŶĐĞrĚĞrů͛ĠƉŝĚĠŵŝŽůŽŐŝĞrĚĞƐrƐŽƵĐŚĞƐrĚĞrd͘oŐŽŶĚŝŝrĞƚrƉĞƌŵĞƚƚƌĂŝƚrărƚĞƌŵĞrĚ͛ĂŵĠůŝŽƌĞƌr

ůĂrƉƌŝƐĞrĞŶrĐŚĂƌŐĞrĚĞƐrƉĂƚŝĞŶƚƐrărƌŝƐƋƵĞ͘rI

4͛ŽďũĞĐƚŝĨr ĚĞr ĐĞr ƚƌĂǀĂŝůr ĚĞr ƚŚğƐĞr ĞƐƚr ĚŽŶĐr ĚŽƵďůĞr͗r ĞǆƉůŽƌĞƌr ůĂr ĚǇŶĂŵŝƋƵĞr ĚĞr ů͛ĞǆƉƌĞƐƐŝŽŶr ĚĞƐr

ďŝŽŵĂƌƋƵĞƵƌƐrĐǇƚŽŬŝŶŝƋƵĞƐrĂƵrĐŽƵƌƐrĚĞrů͛ŝŶĨĞĐƚŝŽŶrƉŽƵƌrƉĞƌŵĞƚƚƌĞrůĂrĚŝƐĐƌŝŵŝŶĂƚŝŽŶrĚĞƐrƐƚĂĚĞƐrĂŝŐƵƐr

ĞƚrĐŚƌŽŶŝƋƵĞƐrĞƚrĚĠǀĞůŽƉƉĞƌrƵŶĞrƚĞĐŚŶŝƋƵĞrĚĞrƚǇƉĂŐĞrŝŶĚŝƌĞĐƚrĚĞƐrƐŽƵĐŚĞƐrŝŶĨĞĐƚĂŶƚĞƐ͘rI
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WZdzMdZdIWVZdMdII
dǆƉůŽƌĂƚŝŽŶIĚĞƐIŵĂƌƋƵĞƵƌƐIĐǇƚŽŬŝŶŝƋƵĞƐI

ĚĂŶƐIů͛ŝŶĨĞĐƚŝŽŶIăId͘ OŐŽŶĚŝŝI
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œĂƌƚŝĞrϭr͗rĞǆƉůŽƌĂƚŝŽŶrĚĞƐrŵĂƌƋƵĞƵƌƐrĐǇƚŽŬŝŶŝƋƵĞƐr

ͲϰϰͲr
r

M͘ MŶƚƌŽĚƵĐƚŝŽŶII

MĞƉƵŝƐr ƵŶĞr ƋƵŝŶǌĂŝŶĞr Ě͛ĂŶŶĠĞƐ͕r ů͛ĞǆƉůŽƌĂƚŝŽŶr ĚƵr ĐǇƚŽŬŝŶŽŵĞr ĚĞr ƉĂƚŝĞŶƚƐr ĚĂŶƐr ĚŝĨĨĠƌĞŶƚƐr

ĐŽŶƚĞǆƚĞƐr ĐůŝŶŝƋƵĞƐr Ăr ĨĂŝƚr ů͛ŽďũĞƚr ĚĞr ŶŽŵďƌĞƵƐĞƐr ĠƚƵĚĞƐ͘r 4͛ĂŶĂůǇƐĞr ĚƵr ƉƌŽĨŝůr ĐǇƚŽŬŝŶŝƋƵĞr ĞƐƚr

ŝŶƚĠƌĞƐƐĂŶƚĞrĐĂƌrĞůůĞrĚ͛ŽďƚĞŶŝƌrƵŶĞrƉŚŽƚŽr ŝŶoǀŝǀŽrĚ͛ƵŶrƉĂŶĞůrĚ͛ĞĨĨĞĐƚĞƵƌƐrĚĞr ůĂrƌĠƉŽŶƐĞr ŝŵŵƵŶŝƚĂŝƌĞr

ĚĂŶƐrƵŶĞrƐŝƚƵĂƚŝŽŶrĞƚrărƵŶrƚĞŵƉƐrĚŽŶŶĠ͘rDĞƐrĠƚƵĚĞƐrŽŶƚrƉĞƌŵŝƐrĚĞrŵŽŶƚƌĞƌrƋƵĞrůĞrƉƌŽĨŝůrĐǇƚŽŬŝŶŝƋƵĞr

ǀĂƌŝĞr ĞŶr ĨŽŶĐƚŝŽŶr ĚƵr ƚĞƌƌĂŝŶr ĚƵr ƉĂƚŝĞŶƚ͘r 4ĞƐr ĨĞŵŵĞƐr ĞŶĐĞŝŶƚĞƐ͕r ůĞƐr ĚŝĂďĠƚŝƋƵĞƐ͕r ůĞƐr ƉĂƚŝĞŶƚƐr ĚĞr

ƌĠĂŶŝŵĂƚŝŽŶ͘͘͘r ŽŶƚr ƵŶr ƉƌŽĨŝůr ĐǇƚŽŬŝŶŝƋƵĞr ƋƵŝr ůĞƵƌr ĞƐƚr ƉƌŽƉƌĞϭϰϰʹϭϰϲ͘r DĞr ƚǇƉĞr Ě͛ĂƉƉƌŽĐŚĞr ƉĞƌŵĞƚr

Ě͛ĞǆƉůŽƌĞƌrůĞƐrŵĠĐĂŶŝƐŵĞƐrĚĞrůĂrƌĠƉŽŶƐĞrŝŵŵƵŶŝƚĂŝƌĞrĚĂŶƐrĚĞrŶŽŵďƌĞƵƐĞƐrƐŝƚƵĂƚŝŽŶƐrƉĂƚŚŽůŽŐŝƋƵĞƐr

ŽƵrŶŽŶ͕r ŝŶĨĞĐƚŝĞƵƐĞƐrŽƵrŶŽŶrĞƚrĚ͛ĂǀŽŝƌrƵŶrĂƉĞƌĕƵrĚĞƐr ŝŶƚĞƌĂĐƚŝŽŶƐrĞŶƚƌĞrĐǇƚŽŬŝŶĞƐ͕rƉĂƌr ƌĂƉƉŽƌƚrĂƵǆr

ĚŽŶŶĠĞƐrŝƐƐƵĞƐrĚĞrƚƌĂǀĂƵǆrƌĠĂůŝƐĠƐrŝŶoǀŝƚƌŽ͘rr

MĞƉƵŝƐrƋƵĞůƋƵĞƐrĂŶŶĠĞƐ͕růĞrĐǇƚŽŬŝŶŽŵĞrŝŶƚĠƌĞƐƐĞrĠŐĂůĞŵĞŶƚrůĞrĚŽŵĂŝŶĞrĚƵrĚŝĂŐŶŽƐƚŝĐ͘rHŶrĞĨĨĞƚ͕r

ĐĞƌƚĂŝŶĞƐr ĐǇƚŽŬŝŶĞƐr ƐĞr ƐŽŶƚr ĂǀĠƌĠĞƐr ġƚƌĞr ĚĞƐr ďŝŽŵĂƌƋƵĞƵƌƐr ĚŝĂŐŶŽƐƚŝĐƐrŵĂŝƐr ĂƵƐƐŝr ƉƌŽŶŽƐƚŝĐƐr ĚĂŶƐr

ĐĞƌƚĂŝŶĞƐr ŵĂůĂĚŝĞƐ͘r œŽƵƌr ĞǆĞŵƉůĞ͕r ůĞr ƉƌŽĨŝůr ĐǇƚŽŬŝŶŝƋƵĞr ĚĞr ƉĂƚŝĞŶƚƐr ƉƌĠƐĞŶƚĂŶƚr ĚĞƐr ĚŽƵůĞƵƌƐr

ĂƌƚŝĐƵůĂŝƌĞƐr ĐŚƌŽŶŝƋƵĞƐr ƉĞƌŵĞƚr ĚĞr ĨĂŝƌĞr ůĂr ĚŝƐƚŝŶĐƚŝŽŶr ĞŶƚƌĞr ƵŶr ůƵƉƵƐr ĠƌǇƚŚĠŵĂƚĞƵǆr ƐǇƐƚĠŵŝƋƵĞr Ğƚr

Ě͛ĂƵƚƌĞƐrŽƐƚĠŽĂƌƚŚƌŝƚĞƐϭϰϳ͘r.ŝƐƚŽƌŝƋƵĞŵĞŶƚ͕rĞŶrŵŝĐƌŽďŝŽůŽŐŝĞ͕rĐĞrƐŽŶƚrůĂrƉƌŽĐĂůĐŝƚŽŶŝŶĞ͕rů͛N4Ͳϲ͕rů͛N4ͲϴrĞƚr

ƉůƵƐrƌĠĐĞŵŵĞŶƚrů͛N4ͲϭϳrƋƵŝrŽŶƚrĠƚĠrĚĠĐƌŝƚĞƐrĐŽŵŵĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĞƉƐŝƐ͘rDĞƌƚĂŝŶĞƐrĠƚƵĚĞƐrŽŶƚrĂŝŶƐŝr

ĐŽƌƌĠůĠrů͛N4ͲϲrĞƚrů͛N4ͲϴrĂƵrƉƌŽŶŽƐƚŝĐrŝŶĨĞĐƚŝĞƵǆrĚĂŶƐrůĞƐrƐĞƌǀŝĐĞƐrĚĞrƌĠĂŶŝŵĂƚŝŽŶrĞƚrĚĞrŶĠŽŶĂƚŽůŽŐŝĞϭϰϴʹ

ϭϱϬ͘r œůƵƐr ƌĠĐĞŵŵĞŶƚ͕r ĚĞƐr ƚƌĂǀĂƵǆr ƐĞr ƐŽŶƚr ŝŶƚĠƌĞƐƐĠƐr ăr ůĂr ĚĠĨŝŶŝƚŝŽŶr ĚĞr ŵĂƌƋƵĞƵƌƐr ƉĞƌŵĞƚƚĂŶƚr ĚĞr

ĚŝĨĨĠƌĞŶĐŝĞƌrůĞƐrŝŶĨĞĐƚŝŽŶƐrďĂĐƚĠƌŝĞŶŶĞƐrĚĞƐrŝŶĨĞĐƚŝŽŶƐrǀŝƌĂůĞƐ͘rNůƐrŽŶƚrŵŝƐrĞŶrĠǀŝĚĞŶĐĞrůĞrƉŽƚĞŶƚŝĞůrĚĞr
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Background. Toxoplasma gondii infection is usually benign in Europe due to the strong predominance of type II strains. Few 
studies have been conducted to examine the immunological course of infection in humans and have yielded con!icting results, 
maybe in!uenced by heterogeneous parasite strains.

Methods. We measured 23 immune mediators in 39, 40, and 29 sera of French noninfected, acutely infected, and chronically 
infected immunocompetent pregnant women, respectively.

Results. Four different cytokine patterns were identified regarding their dynamics through infection phases. For 11 of the 
cytokines (IFN-β, IFN-γ, IL-4, IL5, IL-6, IL-10, IL-12, IL-15, CXCL9, CCL2, and CSF2) the serum levels were significantly 
elevated during acute infection. The in!ammatory mediators IL-1β, IL-17A, IL-18, TNF-α, and CSF3 remained unchanged 
during acute infection, while they were significantly lower in chronically infected compared to noninfected patients. As for the 
anti-in!ammatory cytokines TGF-β and CCL5, their levels remained significantly elevated during chronic infection. We also 
observed a significant negative correlation of several cytokine concentrations with IgG levels, indicating a rapid decline of 
serum concentrations during the acute phase.

Conclusions. These results indicate an anti-in!ammatory pattern in chronically infected patients in a type II dominated setting 
and demonstrate the highly dynamic immune situation during acute infection.
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Toxoplasma gondii is an intracellular protozoan parasite, be-
longing to the Apicomplexa phylum. Humans become infected 
by ingesting contaminated undercooked meat or raw food, 
through the maternal-fetal route [1], or, more rarely, during 
the transplantation of contaminated organs [2]. Infection is 
mostly asymptomatic in immunocompetent patients in 
Europe, due to a nearly clonal distribution of the relatively avir-
ulent type II strains. In other geographical areas, notably South 
America, a great diversity of strains frequently causes more se-
vere infections [3,4]. Primary infection during pregnancy can 
be complicated by maternal-fetal transmission, responsible 
for congenital toxoplasmosis. After the acute infection phase, 
toxoplasmosis evolves into a chronic infection during which 

the parasites become encysted in the brain and other organs 
where they remain in a latent form, probably for lifetime of 
the infected person. Reactivation of these encysted parasites 
can occur in cases of immunosuppression and can result in pul-
monary [5], cerebral [6], or ocular disease, the latter also being 
observed in immunocompetent patients [7].

Despite the infections often being subclinical, T. gondii infec-
tion induces a strong immune response, as was demonstrated in 
animal studies [8]. Recognition of the parasite through Toll-like 
receptor (TLR) signaling activates the production and secretion 
of many proin!ammatory cytokines that play a major role in 
the infection control [9,10], such as interleukin 1 (IL-1), 
interferon-γ (IFN-γ), tumor necrosis factor-α (TNF-α), l IL-6, 
IL-12 or, more controversially, IL-17A [11–14].

In human studies in patients with an established infection 
status, no conclusive data have been obtained so far. Most of 
these studies were carried out in South America, where more 
virulent strains result in more obvious clinical cases. In these 
studies, numerous cytokines, such as C-X-C motif chemokine 
ligand 9 (CXCL9), CXCL10, CXCL8 (IL-8), CC chemokine li-
gand 5 (CCL5), but also T helper 2 (Th2) or downregulatory cy-
tokines, like IL-4, IL-5, and IL-10, were found to be increased in 
patients chronically infected with T. gondii versus noninfected 
patients [15]. Other studies have looked more specifically at 
acute and chronic infections and found significantly higher 
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levels of colony-stimulating factor 2 (CSF2), granulocyte- 
macrophage CSF (GM-CSF), CXCL11, transforming growth 
factor-β (TGF-β), CXCL9, and CXCL10 in the acute infection 
phase compared to the chronic phase [16,17]. CXCL9, 
CCL25, and CSF2 were even reported to distinguish between 
acute and chronic toxoplasmosis with an accuracy of 76% [17].

Clearly, the cytokine profile of response to toxoplasmosis 
seems to vary according to many parameters, such as the infec-
tion stage, the underlying clinical conditions, but also crucially 
the parasite strain [18]. These studies were often conducted in 
cohorts of pregnant women, which certainly introduced some 
bias but has the great advantage of providing a quite homoge-
neous and clinically well-defined group. One study compared a 
US cohort, where approximately 50% of infections were due 
to type II strains, with a similar Colombian cohort, where the 
setting was highly variable and more pathological [3]. 
Surprisingly, the North American patients showed decreased 
levels of half of the immune mediators, including IFN-γ, 
IL-17, CCL4, and CSF3 (G-CSF), during acute infection, while 
in Colombian patients, only few mediator levels were decreased 
during acute infection and some others were elevated.

Thus, although the cytokinome in infected patients has been 
well studied in South America and partly in the United States, 
these studies always include the uncertainty of strain variations. 
To characterize this cytokinome in a nearly homogenous type II 
setting, we therefore evaluated the cytokine profile of European 
pregnant women, infected or not with toxoplasmosis. In addi-
tion to distinguishing between acute and chronic infections, we 
also took into account the evolution of the acute phase by quan-
tifying immunoglobulin G (IgG) antibody levels and avidity 
[19]. This allowed us to demonstrate the dynamics of cytokine 
responses during the course of the acute phase of infection.

METHODS

Patients

In this retrospective study, we collected sera from pregnant 
women who took part in routine toxoplasmosis serological 
screening at the Strasbourg University Hospitals, France, and 
who did not present any underlying pathology or signs of im-
munosuppression. Overall, 108 sera from 101 pregnant women 
were included in this study between 2011 and 2021. 
Toxoplasmosis serological screening consisted of an IgM assay 
(ARCHITECT Toxo IgM; Abbott) and an IgG assay 
(ARCHITECT Toxo IgG; Abbott), as well as an IgG avidity 
measurement in those patients with positive IgM and IgG levels 
(ARCHITECT Toxo IgG Avidity; Abbott) [19]. IgM were con-
sidered negative below 0.5 IU/mL, equivocal between 0.5 and 
0.6 IU/mL, and positive above 0.6 IU/mL. IgG were considered 
negative below 1.5 IU/mL, equivocal between 1.6 and 3 IU/mL, 
and positive above 3 IU/mL. Avidity was considered weak be-
low 40% and high above 60%. The patients were accordingly 

classified into 3 groups: 39 patients not infected with toxoplas-
mosis (IgM and IgG negative), 40 sera of 33 patients with acute- 
phase toxoplasmosis (IgM positive and/or IgG weakly positive 
and avidity below 40%), and 29 patients with chronic toxoplas-
mosis (IgM negative, IgG positive).

Serum Cytokine Assay

The sera were stored at −20°C. The following 23 cytokines were 
measured on the Luminex MAGPIX system: IL-17, CCL5, 
CSF3, CSF2, IFN- α, IFN- β, IFN-γ, IL-1 α, IL-1 β, IL-10, 
IL-12p70, IL-15, IL-17A, IL-18, IL-4, IL-5, IL-6, CXCL8, 
CXCL10 (IP-10), CCL2 (MCP-1), CXCL9 (MIG), TNF-α, 
and TGF-β (PROCARTAPLEX Luminex kit). Assays were per-
formed in duplicate on 25 µL of serum and analyzed using the 
Luminex XPONENT software version 4.2.

Statistical Analysis

Statistical analysis was conducted with GraphPad Prism ver-
sion 8.2. Nonparametric tests were used throughout, as a pre-
liminary test showed a nonnormal distribution of cytokine 
levels. The comparisons between the noninfected, acutely in-
fected, and chronically infected groups were performed using 
a Kruskal-Wallis test with Dunn correction for multiple com-
parisons. Correlations between Toxoplasma-specific IgG and 
cytokine levels were analyzed by Spearman correlation test. 
The Spearman test was also used to explore the correlation be-
tween avidity and IgM or IgG levels. P values <.05 were consid-
ered as statistically significant.

Ethics Approval

The serum samples were obtained in compliance with the 
quality assurance scheme and legal policies. They are part of 
a biobank of the Strasbourg University Hospital that has been 
authorized by the local Clinical Research Department and de-
clared to the French Ministry of Health (No. DC-2019-3727).

RESULTS

In our cohort, 39, 33, and 29 patients (39, 40, and 29 sera) were 
classified as not infected with T. gondii, acutely infected, and 
chronically infected, respectively. The patients’ data are sum-
marized in Supplementary Figure 1.

The levels of 23 cytokines were measured in the sera of these 
patients. We first compared the levels in each of the 3 infection 
groups (Figure 1 and Table 1). Four distinct patterns were iden-
tified. The first pattern (pattern A) comprised half of the exam-
ined mediators, including major Th1, Th2, and regulatory 
cytokines, namely IFN-γ, IL-12p70, CSF2, CXCL9, CCL-2, 
IFN-β, IL-4, IL-5, IL-10, IL-6, and IL-15 (Figure 1A). These me-
diators were significantly upregulated in the sera from patients 
with acute toxoplasmosis. In chronically infected patients, cy-
tokine levels returned to preinfection values, so that the nonin-
fected and chronic groups were not statistically different. The 
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Figure 1. Serum cytokine concentration of the noninfected patients and patients with acute or chronic toxoplasmosis: (A) cytokines showing significant upregulation only in 
patients in the acute phase of infection; (B) cytokines with significant downregulation in patients in the chronic phase; and (C ) cytokines with significantly elevated levels in 
patients from both the acute and chronic groups compared to the noninfected patients. Pattern plots show the relative dynamics between the 3 subgroups for each pattern. 
Abbreviations: CCL, CC chemokine ligand; CSF, colony-stimulating factor; CXCL, C-X-C motif chemokine ligand; IFN, interferon; IL, interleukin; TGF, transforming growth factor; 
TNF, tumor necrosis factor.
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second pattern (pattern B) comprised mostly in!ammatory cy-
tokines (Il-1β, CSF3, TNF-α, IL-18, and IL-17A) and was char-
acterized by significantly lower levels in the chronic group as 
compared to both the noninfected and acute groups 
(Figure 1B). None of these immune mediators showed a statis-
tically significant difference between the noninfected and acute 
groups. The third pattern (pattern C) comprised only TGF-β 
and CCL5 (RANTES), with their levels being significantly 
more elevated in the acute and chronic groups than in the non-
infected group (Figure 1C). Finally, the remaining cytokines 
(CXCL8, IL-17F, CXCL10, IFN-α, and IL-1α), corresponding 
to pattern D, showed no differences between the groups or 
were expressed at very low levels throughout (Supplementary 
Figure 2A). Thus, whereas most cytokines were upregulated 
only during the acute infection phase with no difference 
between noninfected and chronically infected patients, some 
mediators, notably in!ammatory cytokines, continued to be 
low and others, namely the anti-in!ammatory TGF-β, contin-
ued to be high during chronic infection.

When looking more closely at the cytokine levels during acute 
infection, we regularly noticed a great variability of values, and of-
ten 2 or more distinct populations. Therefore, we dissected the 

evolution of infection during this phase using IgG titers as a mark-
er. The results are shown in Figure 2, with cytokines displayed in 
the same groups as in Figure 1. Obviously, for most of the im-
mune mediators with lower concentrations in chronically infected 
than in acutely infected patients, we observed a significant nega-
tive correlation between IgG levels and cytokine concentrations, 
regardless of whether concentrations  were higher in acute com-
pared to noninfected patient groups (IFN-γ, IL-12p70, CSF2, 
IFN-β, IL-4, IL-5, IL-6, and IL-15; Figure 2A) or not (TNF-α, 
IL-17A, CSF3, and Il-1β; Figure 2B). For those cytokines that re-
mained elevated in the chronic phase, no correlation with IgG lev-
els was noted (Figure 2C). This lack of correlation was also 
observed for mediators whose levels did not differ between the 
3 infection groups (Supplementary Figure 2B). Thus, most cyto-
kines that were temporarily upregulated during acute infections 
showed their highest concentrations early in the infectious pro-
cess, followed by a rapid decline to the levels observed in the 
chronic phase.

DISCUSSION

In studies characterizing the immune response in T. gondii- 
infected patients, parasite- or host-related factors will always 

Table 1. Median Cytokine Concentrations in the Noninfected, Acutely Infected, and Chronically Infected Pregnant Women, and Adjusted P Values for 
Each Pairwise Comparison

Cytokine Concentration, Median (Range), pg/mL

Noninfected Acute Chronic
Noninfected vs 

Acute
Noninfected vs 

Chronic
Acute vs 
Chronic

IFN-γ 0.0 (0–0) 0.0 (0–8.3) 0.0 (0–0) <.0001 **** >.9999 NS <.0001 ****
IL-12p70 0.0 (0–0) 0.0 (0–48) 0.0 (0–0) <.0001 NS >.9999 NS <.0001 ****
CSF2 0.0 (0–0) 8.6 (0–31) 0.0 (0–14) <.0001 **** >.9999 NS <.0001 ****
CXCL9 0.935 (0–664) 81.78 (0–980) 0.0 (0–610) <.0001 **** >.9999 NS <.0001 ****
CCL2 22.605 (0–145) 31.8 (0–183) 6.49 (0–62) .9435 NS .0007 *** <.0001 ****
IFN-β 0.0 (0–28.6) 0.0 (0–13) 0.0 (0–1.47) .0004 *** >.9999 NS .0003 ***
IL-4 0.0 (0–2.8) 1.095 (0–9.5) 0.0 (0–2.8) <.0001 **** >.9999 NS <.0001 ****
IL-5 0.0 (0–83) 1.34 (0–52) 0.0 (0–86) <.0001 **** >.9999 NS <.0001 ****
IL-10 0.0 (0–11.5) 1.505 (0–3.12) 0.0 (0–8.9) <.0001 **** .3228 NS .0027 **
IL-6 0.0 (0–472) 0.89 (0–32) 0.0 (0–16.2) .0042 ** >.9999 NS .001 ***
IL-15 0.0 (0–34.1) 0.0 (0–23.5) 0.0 (0–9.5) .0003 *** >.9999 NS .0012 **
TNF-α 0.0 (0–65) 0.0 (0–30) 0.0 (0–0) .0824 NS .0551 NS <.0001 ****
IL-17A 0.0 (0–12) 0.0 (0–23) 0.0 (0–6.4) .6155 NS <.0001 **** .005 **
CSF3 19.74 (0–46) 14.56 (0–75) 0.0 (0–40) .1177 NS <.0001 **** .0009 ***
IL-1β 3.97 (0–177) 3.895 (0–30.1) 0.0 (0–24) >.9999 NS <.0001 **** <.0001 ****
IL-18 5.865 (0–93.5) 6.88 (0–38) 0.92 (0–48) >.9999 NS <.0001 **** <.0001 ****
TGF-β, ng/mL 675.1 (0–2607) 5.1644 (1.8–29.3) 2781.18 (465–5942) <.0001 **** .0001 *** .0009 ***
CCL5, ng/mL 3618.25 (132–10 970) 13.22182 (1.1–93) 10 748.08 (1270–37 729) <.0001 **** <.0001 **** >.9999 NS
IL-1α 0.0 (0–0) 0.0 (0–4.2) 0.0 (0–52) .1746 NS .6157 NS >.9999 NS
CXCL8 29.995 (0–1332) 21.405 (0–1332) 18.94 (0–255) >.9999 NS >.9999 NS >.9999 NS
IL-17F 0.39 (0–2.2) 0.22 (0–2.3) 0.22 (0–1.6) >.9999 NS .5025 NS .3322 NS
IFN-α 0.0 (0–0.855) 0.0 (0–0.55) 0.0 (0–0.38) >.9999 NS >.9999 NS >.9999 NS
CXCL10 6.11 (2.5–171) 49.775 (2–205) 6.91 (0–95) .1969 NS >.9999 NS .1112 NS

n = 39, 40, and 29 sera for the noninfected, acute, and chronic groups, respectively. The comparisons between noninfected, acutely infected, and chronically infected groups were analyzed by 
Kruskal-Wallis test with Dunn correction for multiple comparisons. * P < .05, ** P < .01,*** P < .001, **** P < .0001.  

Abbreviation: CCL, CC chemokine ligand; CSF, colony-stimulating factor; CXCL, C-X-C motif chemokine ligand; IFN, interferon; IL, interleukin; NS, not significant; TGF, transforming growth 
factor.
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Figure 2. Correlation profiles between Toxoplasma-specific IgG and cytokine levels in patients with an acute toxoplasmosis. Cytokines are displayed as in Figure 1: (A) 
cytokines showing significant upregulation only in the acute phase of infection; (B) cytokines with significant downregulation in the chronic phase; and (C ) cytokines with 
significantly elevated levels in both the acute and chronic groups compared to the noninfected group. Correlations were analyzed by Spearman correlation test. * P < .05, 
** P < .01, *** P < .001. Abbreviations: CCL, CC chemokine ligand; CSF, colony-stimulating factor; CXCL, C-X-C motif chemokine ligand; IFN, interferon; IgG, immunoglobulin 
G; IL, interleukin; ns, not significant; TGF, transforming growth factor; TNF, tumor necrosis factor.
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exert an in!uence. This was evident in the different studies 
looking at peripheral cytokine response in acutely or chronical-
ly infected populations. Most of them were performed in South 
America, where high infection rates and virulent parasite 
strains facilitate the enrollment of sufficient numbers of pa-
tients. However, the highly variable strains in this region 
make it more difficult to draw conclusions regarding the pa-
tients’ response. The particular character of the South 
American setting has been demonstrated repeatedly by com-
parison with European or North American patients [3,4]. 
The latter study [3], comparing US and Colombian pregnant 
women, showed a relatively small impact of infection on serum 
cytokine levels in Colombia. Similar observations were made 
when exploring cytokine aqueous humor levels, as evidenced 
by one of our previous studies and by others in South 
America [18,20–22]. Interestingly, US patients, however, 
showed diminished levels of a substantial number of immune 
mediators, which we did not observe for any mediator in our 
French patients. However, heterogeneity of parasite strains 
cannot be excluded in this US setting, where approximately 
50% of infections were due to non-type II strains [8]. In 
French, and other European populations, as in our study, there 
was nearly homogenous type II infection, even if a few non- 
type II infections may have been included [23,24]. 
Furthermore, the routine French surveillance protocol for T. 
gondii infections in pregnant women enabled us to recruit pa-
tients in different infection phases, with minimal interference 
of concomitant infections. Avidity measurement allowed us 
to delimit more precisely the time frame of the acute phase to 
about 3 to 4 months following infection according to the man-
ufacturer’s instructions for the different detection kits, in con-
trast to IgM expression only, where the time frame can reach 1 
year and may thus misinterpret early chronic infection as acute 
infection. It is also noteworthy that some of the cytokines that 
were poorly or not expressed in our noninfected group showed 
substantial serum concentrations in the American noninfected 
cohort [3]. This disparity, perhaps due to patient recruitment 
bias, could explain some of the differences compared to our 
observations.

While focusing specifically on the different cytokines during 
the distinct phases of infection, we could identify different pat-
terns of reactivity. Pattern A, with elevated serum concentra-
tions only during the acute phase, comprises classical Th1 
cytokines, such as IFN-γ, IL-12, CXCL9 (MIG), and CCL2 
(MCP1). CXCL9 was also reported to be elevated in infected 
Brazilian patients, both adults [17,25] and newborns [16]. 
Interestingly, there also seemed to be a counterbalancing Th2 
response during acute infection, as evidenced by elevated IL-4 
and IL-5 levels, with similar observations also made in some 
mouse studies [26,27]. In contrast, our observation of increased 
IFN-β levels during this phase has not been reported in the 
aforementioned studies. This type I IFN has very well-described 

antiviral properties; however, its role in Toxoplasma infection is 
still controversial [28,29]. Our results indicate its involvement 
in the acute infection phase. Pattern B is characterized by signif-
icantly lower serum levels during the chronic phase, as com-
pared to both the noninfected and acute groups. In contrast, 
the levels did not significantly differ between the acute phase 
and noninfected groups. Interestingly, we identified several in-
!ammatory mediators, such as TNF-α, IL-17A, and CSF3, in 
this group. The pattern C mediators, whose serum levels re-
mained elevated during the chronic phase, contained the anti- 
in!ammatory cytokine TGF-β. These findings demonstrate 
that this long-lasting chronic infection creates a new immuno-
logical equilibrium towards an anti-in!ammatory response. 
This changing equilibrium seems to be strain dependent. A 
Brazilian study of pregnant women actually also found lower 
TNF-α concentrations in chronically infected patients, but, in 
contrast to our results, a strong depression of IFN-γ production 
[3]. Additionally, TGF-β levels were only enhanced during 
acute infection, but not during the chronic phase [17]. The ob-
served suppression of potentially harmful in!ammatory re-
sponses is evidently protective, but could render an infected 
person more vulnerable to certain infections and other chal-
lenges, and it would therefore be interesting to compare T. gon-
dii with other infections. Previous results have also established a 
link between certain clinical contexts and failure to reach such 
equilibrium. For example, an increased expression of the IL-6 
and IL-1β genes was observed in pregnant women infected 
with T. gondii who have had a miscarriage [30]. During ocular 
toxoplasmosis, ocular cytokine profiles were characterized by 
increased levels of IL-17, IL-33, IL-10, CXCL9, and CXCL10 
[16,22,31,32], and decreased levels of CCL11, CCL26, MIF, 
and CXCL12 [16]. Moreover, lower levels of CCL2 were associ-
ated with active ocular toxoplasmosis lesions, but more data are 
needed to define the subtle links between peripheral cytokine 
levels and localized disease, especially as these markers could 
differ between the local, ocular compartment, and peripheral 
circulation. A study on acute ocular toxoplasmosis reported en-
hanced TGF-β expression in peripheral blood mononuclear 
cells, while the corresponding aqueous humor levels were di-
minished [22]. The dynamics between local and circulating im-
mune cells could explain the distinct local manifestations of 
Toxoplasma infection.

Our results demonstrated that the acute phase was the most 
dynamic part of the immune reaction during T. gondii infec-
tion. While this has been shown previously, no study specifi-
cally looked at the dynamics within this phase. Indeed, we 
observed a great variability of values, or sometimes 2 or more 
distinct populations, during this phase, whereas this was very 
rarely the case in noninfected and chronically infected patients. 
This led us to conclude that the heterogeneous cytokine levels 
were due to clear-cut dynamics within the acute phase. These 
were especially evident in pattern A, where the markedly 
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increased cytokine levels were clearly confined to the early 
phase of acute infection. Even if we cannot determine the exact 
timing corresponding to these IgG titers, the initially increased 
cytokine levels in this pattern seem to drop at an early time 
point. This result could be important to interpret the acute 
phase in future studies, as well as to determine the infection sta-
tus of individual patients in difficult diagnostic situations, like 
persistent IgM production or acute infection without IgM 
antibodies.

In conclusion, we characterized the serum cytokine levels in 
a European setting with predominantly type II strains and ob-
served substantial secretion of Th1 and Th2 cytokines during 
acute infection, as well as an anti-in!ammatory bias during 
chronic infection. Additionally, our results found that most cy-
tokine activation occurred in the initial phase of the acute infec-
tion. These results could pave the way to better understand the 
immune dynamics of T. gondii infection, especially when in-
cluding subsequent localized pathologies such as ocular toxo-
plasmosis in further studies, and thus help to guide diagnosis 
and treatment.
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ůĂrƐĠǀĠƌŝƚĠrĐůŝŶŝƋƵĞrŽďƐĞƌǀĠĞ͘r4͛ĠƚƵĚĞrĚƵrŐĠŶŽŵĞrĚĞrd͘oŐŽŶĚŝŝrĂr ƌĠǀĠůĠrƵŶĞrĚŝǀĞƌƐŝƚĠrŐĠŶĠƚŝƋƵĞrĚĞƐr

ƐŽƵĐŚĞƐr ďŝĞŶr ƉůƵƐr ŝŵƉŽƌƚĂŶƚĞr ƋƵĞr ĐĞůůĞr ƋƵŝr ĂƵƌĂŝƚr ĠƚĠr ĂƚƚĞŶĚƵĞr ĂƵr ƐĞŝŶr Ě͛ƵŶĞr ƐĞƵůĞr ĞƐƉğĐĞ͕r

ŶŽƚĂŵŵĞŶƚrĚĂŶƐrůĞƐrƌĠŐŝŽŶƐrŽƶrůĞƐrŵĂŶŝĨĞƐƚĂƚŝŽŶƐrĐůŝŶŝƋƵĞƐrƐŽŶƚrůĞƐrƉůƵƐrƐĠǀğƌĞƐ͕rƐƵŐŐĠƌĂŶƚrƵŶrůŝĞŶr

ĞŶƚƌĞr ůĞr ŐĠŶŽƚǇƉĞr Ğƚr ůĂr ǀŝƌƵůĞŶĐĞr ĐůŝŶŝƋƵĞϰϵ͕ϭϲϰ͘r DĞr ůŝĞŶr Ăr ĠƚĠr ŽďƐĞƌǀĠr ĚĂŶƐr ĚĞrŶŽŵďƌĞƵƐĞƐr ĠƚƵĚĞƐ͕r

ĚĠŵŽŶƚƌĂŶƚrů͛ŝŵƉŽƌƚĂŶĐĞrĞƚrů͛ŝŶƚĠƌġƚrĚĞrŐĠŶŽƚǇƉĞƌrůĞƐrƐŽƵĐŚĞƐrĚĞrƉĂƚŝĞŶƚƐϴϯʹϴϲ͕ϵϬ͕ϵϮ͕ϵϳ͘rr

ér ĐĞr ũŽƵƌ͕r ůĞr ƚǇƉĂŐĞr ĚĞƐr ƐŽƵĐŚĞƐr Ě͛ŽƌŝŐŝŶĞr ŚƵŵĂŝŶĞr ĞƐƚr ůŝŵŝƚĠr ƉƵŝƐƋƵĞr ůĞƐr ƚĞĐŚŶŝƋƵĞƐr ƵƚŝůŝƐĠĞƐr

ŶĠĐĞƐƐŝƚĞŶƚrƵŶĞrƋƵĂŶƚŝƚĠrƐƵĨĨŝƐĂŶƚĞrĚ͛éMQrĐĞrƋƵŝrƐ͛ŽďƐĞƌǀĞrĞŶrŐĠŶĠƌĂůrĐŚĞǌrĚĞƐrƉĂƚŝĞŶƚƐrƉƌĠƐĞŶƚĂŶƚr

ĚĞƐr ŵĂŶŝĨĞƐƚĂƚŝŽŶƐr ĐůŝŶŝƋƵĞƐr ƐĠǀğƌĞƐ͕r ůĞr ƉůƵƐr ƐŽƵǀĞŶƚr ĚĞƐr ƉĂƚŝĞŶƚƐr ƚƌğƐr ŝŵŵƵŶŽĚĠƉƌŝŵĠƐr ŽƵr ĚĞƐr

ƉĂƚŝĞŶƚƐrƉƌĠƐĞŶƚĂŶƚrĚĞƐrĨŽƌŵĞƐrŐƌĂǀĞƐ͘rDĞƚƚĞrůŝŵŝƚĂƚŝŽŶrƚĞĐŚŶŝƋƵĞrƌĞƐƚƌĞŝŶƚrĐŽŶƐŝĚĠƌĂďůĞŵĞŶƚrŶŽƚƌĞr

ĐŽŶŶĂŝƐƐĂŶĐĞrĚĞr ů͛ĠƉŝĚĠŵŝŽůŽŐŝĞr ƌĠĞůůĞrĚĞƐr ƐŽƵĐŚĞƐrĂŝŶƐŝrƋƵĞr ůĂrƉƌŝƐĞrĞŶrĐŚĂƌŐĞrĚĞƐrƉĂƚŝĞŶƚƐ͘rœŽƵƌr

ĐŽŶƚŽƵƌŶĞƌrĐĞƐrĚŝĨĨŝĐƵůƚĠƐ͕rŝůrƐĞƌĂŝƚrŝŶƚĠƌĞƐƐĂŶƚrĚĞrĚĠǀĞůŽƉƉĞƌrƵŶĞrƚĞĐŚŶŝƋƵĞrŝŶĚŝƌĞĐƚĞrĚĞrƚǇƉĂŐĞrƚĞůůĞr

ƋƵĞrůĞrƐĠƌŽƚǇƉĂŐĞ͕rƋƵŝrĂƵƌĂŝƚrƚŽƵƚĞrƐĂrƉůĂĐĞrĚĂŶƐrů͛ĂƌƐĞŶĂůrĚŝĂŐŶŽƐƚŝĐrĚĞrůĂrƚŽǆŽƉůĂƐŵŽƐĞ͘rr

4ĞrƐĠƌŽƚǇƉĂŐĞrǀŝƐĞrărŝĚĞŶƚŝĨŝĞƌrĚĞƐrƉƌŽĨŝůƐrƐĠƌŽůŽŐŝƋƵĞƐrƐƉĠĐŝĨŝƋƵĞƐrĚĞrŐĠŶŽƚǇƉĞƐ͘rœůƵƐŝĞƵƌƐrƚĞƐƚƐr

ĞǆŝƐƚĞŶƚrĚĠũăϯϲ͕ϭϲϱ͕ϭϲϱʹϭϳϮ͘r NůƐrĐŽŶƐŝƐƚĞŶƚrărĚĠƚĞĐƚĞƌrĚĞƐrĂŶƚŝĐŽƌƉƐrƐƉĠĐŝĨŝƋƵĞƐrĚĞrŐĠŶŽƚǇƉĞƐrăr ů͛ĂŝĚĞrĚĞr

ƉĞƉƚŝĚĞƐrĚĞrd͘oŐŽŶĚŝŝ͕rĂƵǆͲŵġŵĞrƐƉĠĐŝĨŝƋƵĞƐrĚĞrŐĠŶŽƚǇƉĞrĞƚrĐĞ͕rƉĂƌrĚĞƐrƚĞĐŚŶŝƋƵĞƐrH4N»é͘rµƵĞůƋƵĞƐr

ƉĞƉƚŝĚĞƐrƐƉĠĐŝĨŝƋƵĞƐrĚĞrƚǇƉĞrŽŶƚrĂŝŶƐŝrĠƚĠrĚĠĐƌŝƚƐ͘rŽƵƐrŽŶƚrĠƚĠrŽďƚĞŶƵƐrărƉĂƌƚŝƌrĚ͛ĠƚƵĚĞƐrƌĠĂůŝƐĠĞƐr

ƐƚƌŝĐƚĞŵĞŶƚrŝŶoƐŝůŝĐŽr͗rĚĞrů͛ŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrƉƌŽƚĠŝŶĞƐrŝŵŵƵŶŽŐğŶĞƐrărůĂrĚĠƚĞƌŵŝŶĂƚŝŽŶrĚĞƐrƐĠƋƵĞŶĐĞƐr

ƉĞƉƚŝĚŝƋƵĞƐr ƉƌĠƐĞŶƚĂŶƚr ƵŶr ƉŽůǇŵŽƌƉŚŝƐŵĞr ĚĞr ƚǇƉĞ͘r 4ĞƐr ƉƌŽƚĠŝŶĞƐr ůĞƐr ƉůƵƐr ĠƚƵĚŝĠĞƐr ƉŽƵƌr ůĞr



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞr

ͲϱϵͲr
r

ĚĠǀĞůŽƉƉĞŵĞŶƚr ĚĞr ĐĞƐr ƚĞƐƚƐr ƐŽŶƚr ĐĞůůĞƐr ŝƐƐƵĞƐr Ě͛ŽƌŐĂŶĞůůĞƐr ƉƌŽƉƌĞƐr ĂƵǆr ĂƉŝĐŽŵƉůĞǆĞƐr ĐŽŵŵĞr ůĞƐr

ƉƌŽƚĠŝŶĞƐrFNDƐ͕r×XQͬ×XœƐ͕rj×éƐrĞƚr»éjƐϭϲϱʹϭϳϯ͘rr

4ĞƐr ƚĞƐƚƐr ĚĠũăr ĚĠǀĞůŽƉƉĠƐr ƐŽŶƚr ƉĞƵr ƵƚŝůŝƐĠƐr ĚƵr ĨĂŝƚr Ě͛ƵŶrŵĂŶƋƵĞr ĚĞr ƐƉĠĐŝĨŝĐŝƚĠϭϳϰ͘r HŶr ĞĨĨĞƚ͕r ůĂr

ƉůƵƉĂƌƚrĚ͛ĞŶƚƌĞrĞƵǆr ƐŽŶƚrĐĂƉĂďůĞƐrĚĞrĚŝƐƚŝŶŐƵĞƌr ůĞr ƚǇƉĞr NNrĚĞƐrŶŽŶͲNNrŵĂŝƐrƉĞŝŶĞŶƚrărĚŝƐĐƌŝŵŝŶĞƌr ůĞƐr

ĂƵƚƌĞƐr ƚǇƉĞƐ͘r HŶr ŽƵƚƌĞ͕r ů͛ĠǀĂůƵĂƚŝŽŶr ĚĞr ůĞƵƌƐr ƉĞƌĨŽƌŵĂŶĐĞƐr ƌĠĞůůĞƐr ĐŚĞǌr ůĞƐr ƉĂƚŝĞŶƚƐr ĞƐƚr ĚĠůŝĐĂƚĞr

ĐŽŵƉƚĞͲƚĞŶƵrĚĞrůĂrĚŝĨĨŝĐƵůƚĠrărŽďƚĞŶŝƌrĚĞƐrƐĠƌƵŵƐrŐĠŶŽƚǇƉĠƐ͘r4͛ƵŶĞrĚĞrĐĞƐrƚĞĐŚŶŝƋƵĞƐrĚĞrƐĠƌŽƚǇƉĂŐĞr

ĂrŶŽƚĂŵŵĞŶƚrĠƚĠrĠǀĂůƵĠĞrƐƵƌrůĞrƐŝƚĞrĚĞƐr.ƀƉŝƚĂƵǆr§ŶŝǀĞƌƐŝƚĂŝƌĞƐrĚĞr»ƚƌĂƐďŽƵƌŐϭϲϱ͘r»ƵƌrůĞƐrϭϵrƐĠƌƵŵƐr

ŚƵŵĂŝŶƐrŐĠŶŽƚǇƉĠƐrƚĞƐƚĠƐ͕růĞrƚĂƵǆrĚĞrĐŽŶĐŽƌĚĂŶĐĞrƐĠƌŽƚǇƉĂŐĞͬŐĠŶŽƚǇƉĂŐĞrĠƚĂŝƚrƐĞƵůĞŵĞŶƚrĚĞrϯϳrйr

;éŶŶĞǆĞrϮͿ͘r

4ĂrƉůƵƉĂƌƚrĚĞrĐĞƐrƚĞƐƚƐrƐŽŶƚrĠůĂďŽƌĠƐrĚĞrŵĂŶŝğƌĞrărĐĞrƋƵ͛ƵŶrƐĞƵůrƉĞƉƚŝĚĞrƉƵŝƐƐĞrŝĚĞŶƚŝĨŝĞƌrƵŶrƐĞƵůr

ƚǇƉĞr ĚĞr ƐŽƵĐŚĞ͘r Xƌ͕r ĚĂŶƐr ůĞr ĐĂĚƌĞr ĚƵr ŐĠŶŽƚǇƉĂŐĞ͕r Đ͛ĞƐƚr ů͛ĂŶĂůǇƐĞr ĚĞr ůĂr ĐŽŵďŝŶĂŝƐŽŶr ĚĞr ƉůƵƐŝĞƵƌƐr

ŵĂƌƋƵĞƵƌƐrƋƵŝrƉĞƌŵĞƚrĚĞrƚǇƉĞƌr ůĞƐr ƐŽƵĐŚĞƐϰϵ͘réŝŶƐŝ͕rƵŶr ƚĞƐƚrŵƵůƚŝƉůĞǆĞrƵƚŝůŝƐĂŶƚr ůĂr ĐŽŵďŝŶĂŝƐŽŶrĚĞr

ƉůƵƐŝĞƵƌƐrƉĞƉƚŝĚĞƐr ƌĞƉƌĠƐĞŶƚĂƚŝĨƐrĚ͛ƵŶr ƚǇƉĞrƉŽƵƌƌĂŝƚrġƚƌĞrƉůƵƐrƉĞƌĨŽƌŵĂŶƚrƋƵĞr ůĞƐr ƚĞƐƚƐrƵƚŝůŝƐĂŶƚrƵŶr

ƐĞƵůr ƉĞƉƚŝĚĞr ƉŽƵƌr ƌĞƉƌĠƐĞŶƚĞƌr ƵŶr ƚǇƉĞ͘r MĞr ƉůƵƐ͕r ůĞƐr ĠƚƵĚĞƐr ƉƌĠĐĠĚĞŶƚĞƐr ŽŶƚr ĂŶĂůǇƐĠr ůĞr

ƉŽůǇŵŽƌƉŚŝƐŵĞr Ě͛ƵŶr ŶŽŵďƌĞr ƚƌğƐr ƌĞƐƚƌĞŝŶƚr ĚĞr ƉƌŽƚĠŝŶĞƐ͕r ĞŶǀŝƌŽŶr ϳϬr ĂƵr ƚŽƚĂů͕r ĞŶr ƐĞr ĐŽŶĐĞŶƚƌĂŶƚr

ƉƌĠĨĠƌĞŶƚŝĞůůĞŵĞŶƚrƐƵƌrĚĞƐrƉƌŽƚĠŝŶĞƐrĂƉŝĐŽŵƉůĞǆĞƐ͘rDĞrĐŚŽŝǆrĞƐƚrũƵĚŝĐŝĞƵǆrƉƵŝƐƋƵĞrƉůƵƐŝĞƵƌƐrƚƌĂǀĂƵǆr

ŽŶƚr ĚĠŵŽŶƚƌĠr ƋƵĞr ůĞƐr ĞĨĨĞƚƐr ĚĞr ĐĞƐr ƉƌŽƚĠŝŶĞƐr ƐĞŵďůĞŶƚr ĚĠƉĞŶĚƌĞr ĚƵr ƚǇƉĞr ĚĞr ůĂr ƐŽƵĐŚĞr ;ĐĨr

ΑNŶƚƌŽĚƵĐƚŝŽŶr͗r ×Xœϭϴ͕r ×Xœϱ͕r j×éϲr ͘͘͘Ϳ͘r DĞƉĞŶĚĂŶƚ͕r ĚĞƐr ƉƌŽƚĠŝŶĞƐr ĂƵƚƌĞƐr ƋƵĞr ĐĞůůĞƐr ƉƌŽǀĞŶĂŶƚr ĚƵr

ĐŽŵƉůĞǆĞr ĂƉŝĐĂůr ŝŶƚĞƌĂŐŝƐƐĞŶƚr ĂǀĞĐr ů͛ŚƀƚĞr Ğƚr ƉŽƵƌƌĂŝĞŶƚr ĞŶŐĞŶĚƌĞƌr ƵŶĞr ƌĠƉŽŶƐĞr ŝŵŵƵŶŝƚĂŝƌĞr

ƐƉĠĐŝĨŝƋƵĞr ĚĞr ƚǇƉĞ͘r 4͛ĠƚƵĚĞr ĚĞƐr ƉƌŽƚĠŝŶĞƐr ĂƉŝĐŽŵƉůĞǆĞƐr ƐĞƵůĞƐr ůŝŵŝƚĞr ĚŽŶĐr ůĂr ĚĠĐŽƵǀĞƌƚĞr ĚĞr

ŵĂƌƋƵĞƵƌƐr ƉŽƚĞŶƚŝĞůƐr ƉŽƵƌr ůĞr ĚĠǀĞůŽƉƉĞŵĞŶƚr Ě͛ƵŶr ƚĞƐƚr ĚĞr ƐĠƌŽƚǇƉĂŐĞ͘r 4Ğr ĚĠǀĞůŽƉƉĞŵĞŶƚr ĚĞr

ŶŽƵǀĞĂƵǆr ƚĞƐƚƐr ƉŽƵƌƌĂŝƚr ĂŝŶƐŝr ƉĂƐƐĞƌr ƉĂƌr ů͛ĠƚƵĚĞr Ě͛ƵŶr ƉĂŶĞůr ƉůƵƐr ůĂƌŐĞr ĚĞr ƉƌŽƚĠŝŶĞƐr Ğƚr ƉĂƌr ůĂr

ĐŽŵďŝŶĂŝƐŽŶrĚĞrŵĂƌƋƵĞƵƌƐrƉŽƵƌrů͛ŝĚĞŶƚŝĨŝĐĂƚŝŽŶrŝŶĚŝƌĞĐƚĞrĚĞƐrƚǇƉĞƐ͘IHŶrĐŽŶƐĠƋƵĞŶĐĞ͕rĂĨŝŶrĚĞrƉĂůůŝĞƌr

ĂƵrŵĂŶƋƵĞrĚĞrƐƉĠĐŝĨŝĐŝƚĠrĚĞƐrƉĞƉƚŝĚĞƐrĚĠũărĚĠĐƌŝƚƐ͕r ŝůrƉĂƌĂŝƚr ŝŶĚŝƐƉĞŶƐĂďůĞrĚ͛ŝĚĞŶƚŝĨŝĞƌrĚĞrŶŽƵǀĞĂƵǆr



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞr

ͲϲϬͲr
r

ƉĞƉƚŝĚĞƐrƐƉĠĐŝĨŝƋƵĞƐrĚĞrƚǇƉĞ͘rœŽƵƌrĐĞůĂ͕rƵŶĞrĂƉƉƌŽĐŚĞrĞǆƉĠƌŝŵĞŶƚĂůĞrŶŽŶrĐŝďůĠĞrărƉĂƌƚŝƌrĚ͛ƵŶrŵŽĚğůĞr

Ě͛ŝŶĨĞĐƚŝŽŶrŝŶoǀŝǀŽ͕rĞŶrĂŵŽŶƚrĚĞƐrĂŶĂůǇƐĞƐrďŝŽŝŶĨŽƌŵĂƚŝƋƵĞƐ͕rŶŽƵƐrƉĂƌĂŝƚrƉĞƌƚŝŶĞŶƚĞ͘rr

4͛ŽďũĞĐƚŝĨrĚĞrĐĞrƚƌĂǀĂŝůrĐŽŶƐŝƐƚĞrĚŽŶĐrărƵƚŝůŝƐĞƌrƵŶrŵŽĚğůĞrĚ͛ŝŶĨĞĐƚŝŽŶrŵƵƌŝŶr ŝŶoǀŝǀŽoĐŽƵƉůĠrărƵŶĞr

ĂƉƉƌŽĐŚĞrŶŽŶr ĐŝďůĠĞr ƉŽƵƌr ŝĚĞŶƚŝĨŝĞƌr ĚĞr ŶŽƵǀĞůůĞƐr ƉƌŽƚĠŝŶĞƐr ĂŶƚŝŐĠŶŝƋƵĞƐrĞƚr ĚĠǀĞůŽƉƉĞƌr ƵŶr ƚĞƐƚr ĚĞr

ƐĠƌŽƚǇƉĂŐĞ͘rœŽƵƌrĐĞrĨĂŝƌĞ͕rŶŽƵƐrĂǀŽŶƐrĂĚŽƉƚĠrĚĞƵǆrƐƚƌĂƚĠŐŝĞƐ͘r4ĂrƉƌĞŵŝğƌĞrĐŽŶƐŝƐƚĞrărƌĠĂůŝƐĞƌrƵŶrƚĞƐƚr

ͨrŵƵůƚŝƉůĞǆĞrͩrĚĞrƚǇƉĞrǁĞƐƚĞƌŶrďůŽƚr;ćdͿrƉŽƵƌrŵĞƚƚƌĞrĞŶrĠǀŝĚĞŶĐĞrĚĞƐrƉƌŽĨŝůƐrĚĞrďĂŶĚĞƐrƐƉĠĐŝĨŝƋƵĞƐr

ĚĞr ŐĠŶŽƚǇƉĞƐ͘r 4Ăr ĚĞƵǆŝğŵĞr ĐŽŶƐŝƐƚĞr ăr ŝĚĞŶƚŝĨŝĞƌr ůĞƐr ƉƌŽƚĠŝŶĞƐr ŝŵŵƵŶŽŐğŶĞƐr ĚĞr d͘oŐŽŶĚŝŝr ƉĂƌr ĚĞƐr

ƌĠĂĐƚŝŽŶƐr ĚĞr ĐŽͲŝŵŵƵŶŽƉƌĠĐŝƉŝƚĂƚŝŽŶr ;ĐŽͲNœͿr ƌĠǀĠůĠĞƐr ƉĂƌr ƐƉĞĐƚƌŽŵĠƚƌŝĞr ĚĞrŵĂƐƐĞ͕r Ğƚr Ě͛ĞŶr ĠƚƵĚŝĞƌr

ŝŶoƐŝůŝĐŽrůĞrƉŽůǇŵŽƌƉŚŝƐŵĞrĂĨŝŶrĚ͛ŝĚĞŶƚŝĨŝĞƌrĚĞƐrĐĂŶĚŝĚĂƚƐrƉĞƌŵĞƚƚĂŶƚrůĂrŵŝƐĞrĂƵrƉŽŝŶƚrĚ͛ƵŶrƚĞƐƚrH4N»ér

ĚĞrƐĠƌŽƚǇƉĂŐĞ͘rr

r

r

r

r



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϭr

ͲϲϭͲr
r

MM͘ ^ƚƌĂƚĠŐŝĞIŶΣIϭIII

ϭ͘ 9ŽŶƚĞǆƚĞI
r

4ĂrƐƚƌĂƚĠŐŝĞrŶΣϭrĐŽŶƐŝƐƚĞrărĂŶĂůǇƐĞƌrĚĞƐrƉƌŽĨŝůƐrĚĞrćdrƉŽƵƌrŵĞƚƚƌĞrĞŶrĠǀŝĚĞŶĐĞrĚĞƐrďĂŶĚĞƐrƚǇƉĞƐr

ƐƉĠĐŝĨŝƋƵĞƐ͘rœŽƵƌrĐĞůĂ͕rĚĞƐrŵŝŐƌĂƚŝŽŶƐrĚĞrůǇƐĂƚƐrĚĞrƚĂĐŚǇǌŽŢƚĞƐrĚĞrĚŝĨĨĠƌĞŶƚƐrŐĠŶŽƚǇƉĞƐrƐŽŶƚrƌĠǀĠůĠĞƐr

ƉĂƌrĚĞƐrƐĠƌƵŵƐrƉƌŽǀĞŶĂŶƚrĚ͛ŝŶĚŝǀŝĚƵƐr ŝŶĨĞĐƚĠƐ͘r NĐŝ͕r ůĂrƌĞĐŚĞƌĐŚĞrĚĞrƐƉĠĐŝĨŝĐŝƚĠrŶĞrƐĞrƌĞƐƚƌĞŝŶƚrƉůƵƐrăr

ů͛ĠƚƵĚĞrĐŝďůĠĞrĚĞrƋƵĞůƋƵĞƐrƉƌŽƚĠŝŶĞƐrĞƚrƉĞƌŵĞƚrĚ͛ĂƉƉƌĠŚĞŶĚĞƌrůĂrƌĠƉŽŶƐĞrͨrĂŶƚŝͲŐĠŶŽƚǇƉĞrͩrĚĂŶƐrƐĂr

ŐůŽďĂůŝƚĠrĞƚrƐĂŶƐrĂoƉƌŝŽƌŝ͘rMĞrƉůƵƐ͕rĐĞrƚǇƉĞrĚĞrƚĞĐŚŶŝƋƵĞrĞƐƚrƚŽƵƚrărĨĂŝƚrƐƵƐĐĞƉƚŝďůĞrĚ͛ġƚƌĞrŝŶĐůƵƐrĚĂŶƐr

ƵŶĞrĂĐƚŝǀŝƚĠrĚĞrƌŽƵƚŝŶĞrĚĞrůĂďŽƌĂƚŽŝƌĞrĚĞrĚŝĂŐŶŽƐƚŝĐ͘rr

r§ŶĞrĠƚƵĚĞrƉƌĠůŝŵŝŶĂŝƌĞrĚ͛ĞǆƉůŽƌĂƚŝŽŶrĚĞƐrƉƌŽĨŝůƐrĚĞƐrćdrĂrĠƚĠrŵĞŶĠĞrărƉĂƌƚŝƌrĚĞrƐĠƌƵŵƐrŵƵƌŝŶƐr

ŚǇƉĞƌŝŵŵƵŶƐrĞƚrĚĞrƐĠƌƵŵƐrŚƵŵĂŝŶƐrƚǇƉĠƐrĞƚrŶŽŶrƚǇƉĠƐ͘rDĞrƚƌĂǀĂŝůrĂrĠƚĠrƌĠĂůŝƐĠrărů͛ĂŝĚĞrϯrƐŽƵĐŚĞƐrĚĞr

d͘oŐŽŶĚŝŝr͗r TX§r ;ƚǇƉĞréĨƌŝĐĂr ϭͿ͕rFHϰϵr ;ƚǇƉĞr NNͿr Ğƚr <Hjr ;ƚǇƉĞr NNNͿ͘r 4ĞƐrćdrŽŶƚrĠƚĠr ƌĠĂůŝƐĠƐrĞŶr ĨĂŝƐĂŶƚr

ŵŝŐƌĞƌrĚĞƐrůǇƐĂƚƐrĚĞrƚĂĐŚǇǌŽŢƚĞƐrĚĞrĐĞƐrϯrƐŽƵĐŚĞƐrĞƚrŽŶƚrĠƚĠrƌĠǀĠůĠƐrĂǀĞĐrĚĞƐrƐĠƌƵŵƐrĚĞrƐŽƵƌŝƐrŶŽŶr

ŝŶĨĞĐƚĠĞƐrŽƵrŚǇƉĞƌŝŵŵƵŶŝƐĠĞƐrǀŝƐͲăͲǀŝƐrĚĞrĐĞƐrŵġŵĞƐrƐŽƵĐŚĞƐrĂŝŶƐŝrƋƵ͛ĂǀĞĐrĚĞƐrƐĠƌƵŵƐrĚĞrƉĂƚŝĞŶƚƐr

ƚĠŵŽŝŶƐrŶŽŶrŝŶĨĞĐƚĠƐrĞƚrĚĞrƉĂƚŝĞŶƚrŝŶĨĞĐƚĠƐrƉĂƌrd͘oŐŽŶĚŝŝ͘r
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œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϭr

ͲϲϮͲr
r

Ϯ͘ zĂƚĠƌŝĞůIĞƚIŵĠƚŚŽĚĞII
r

Ă͘ ^ŽƵĐŚĞƐI

4ĞƐrƐŽƵĐŚĞƐrTX§r;Ő.ϬϬϬϬϳ͕réĨƌŝĐĂrϭͿ͕rFĞϰϵr;ŐéϬϬϬϬϭ͕rƚǇƉĞrNNͿrĞƚr<Hjr;Ő.ϬϬϬϬϱ͕rƚǇƉĞrNNNͿrŽŶƚrĠƚĠr

ŽďƚĞŶƵĞƐr ǀŝĂr ůĞr D×dr dŽǆŽƉůĂƐŵĂr ;ŚƚƚƉ͗ͬͬǁǁǁ͘ƚŽǆŽĐƌď͘ĐŽŵͿ͘r HůůĞƐr ŽŶƚr ĠƚĠr ĐƵůƚŝǀĠĞƐr ƐŽƵƐr ĨŽƌŵĞr

ƚĂĐŚǇǌŽŢƚĞƐrŝŶoǀŝƚƌŽrƐƵƌrĐĞůůƵůĞƐr<H×Xr;éDDrDD4ͲϴϭͿrƐĞůŽŶrůĞƐrƌĞĐŽŵŵĂŶĚĂƚŝŽŶƐrĚƵrD×drdŽǆŽƉůĂƐŵĂ͘rr

ď͘ ^ĠƌƵŵƐIŵƵƌŝŶƐIŚǇƉĞƌͲŝŵŵƵŶƐII

MĞƐr ƐŽƵƌŝƐr »ǁŝƐƐͲćĞďƐƚĞƌr ĨĞŵĞůůĞƐr ąŐĠĞƐr ĚĞr ϲr ăr ϭϬr ƐĞŵĂŝŶĞƐr ;×ũX×4͗»ǁŝƐƐͿr ;)ĂŶǀŝĞƌͿr ŽŶƚr ĠƚĠr

ŝŶĨĞĐƚĠĞƐrƉĂƌrĚĞƐr ŝŶũĞĐƚŝŽŶƐr ŝŶƚƌĂƉĠƌŝƚŽŶĠĂůĞƐrĚĞr ƚĂĐŚǇǌŽŢƚĞƐ͕r ŝƐƐƵƐrĚĞr ůĂr ĐƵůƚƵƌĞr ŝŶo ǀŝƚƌŽ͘r 4ĞƐrĚŽƐĞƐr

ŝŶĨĞĐƚŝĞƵƐĞƐrĠƚĂŝĞŶƚrĚĞrϱ͘ϭϬϰrƚĂĐŚǇǌŽŝƚĞƐrƉŽƵƌrTX§rĞƚrϮ͘ϭϬϰrƚĂĐŚǇǌŽŝƚĞƐrƉŽƵƌrFĞϰϵrĞƚr<Hj͘r4ĞƐrƐŽƵƌŝƐr

ƐŽŶƚr ƚƌĂŝƚĠĞƐr ƉĂƌr ĚĞr ůĂr ƐƵůĨĂĚŝĂǌŝŶĞr ;ϲϬr ŵŐͬŬŐͬũͿr ĚğƐr )ϭr ƉŽƐƚͲŝŶĨĞĐƚŝŽŶ͘r §ŶĞr ƌĠͲŝŶĨĞĐƚŝŽŶr Ăr ůŝĞƵr ϰr

ƐĞŵĂŝŶĞƐrĂƉƌğƐr ůĂrƉƌŝŵŽͲŝŶĨĞĐƚŝŽŶ͘r4ĞƐrƐĠƌƵŵƐrĚĞrƐŽƵƌŝƐrƐŽŶƚrƉƌĠůĞǀĠƐrϭϬrƐĞŵĂŝŶĞƐrĂƉƌğƐr ůĂrƉƌŝŵŽͲ

ŝŶĨĞĐƚŝŽŶ͘rMĞƐrƐĠƌƵŵƐrƚĠŵŽŝŶƐrĚĞrƐŽƵƌŝƐrŶŽŶrŝŶĨĞĐƚĠĞƐrŽŶƚrĠŐĂůĞŵĞŶƚrĠƚĠrƉƌĠůĞǀĠƐ͘rr

Đ͘ ^ĠƌƵŵƐIŚƵŵĂŝŶƐII

MĞƐrƐĠƌƵŵƐrƉƌŽǀĞŶĂŶƚrĚĞrƉĂƚŝĞŶƚrƐƵŝǀŝƐrĂƵǆr.ƀƉŝƚĂƵǆr§ŶŝǀĞƌƐŝƚĂŝƌĞrĚĞr»ƚƌĂƐďŽƵƌŐrŽŶƚrĠƚĠrƚĞƐƚĠƐ͘r͕r

4ĞrĚĠƉŝƐƚĂŐĞrƐĠƌŽůŽŐŝƋƵĞrĚĞrůĂrƚŽǆŽƉůĂƐŵŽƐĞrr;ĚŽƐĂŐĞƐrĚĞƐrNŐF͕rĚĞƐrNŐjrнͬͲrĚĞrů͛ĂǀŝĚŝƚĠrĚĞƐrNŐjͿrĂrĠƚĠr

ƌĠĂůŝƐĠƐr ĂǀĞĐr ůĞƐr ƌĠĂĐƚŝĨƐr ŽǆŽr NŐF͕r ŽǆŽr NŐjr Ğƚr ŽǆŽr NŐjr éǀŝĚŝƚǇr é×D.NHDΠr ;éďŽƚƚͿr ƐĞůŽŶr ůĞƐr

ƌĞĐŽŵŵĂŶĚĂƚŝŽŶƐrĚƵrĨĂďƌŝĐĂŶƚ͘rMŽƵǌĞrƐĠƌƵŵƐrĚĞrϭϮrƉĂƚŝĞŶƚƐrŽŶƚrĠƚĠrƚĞƐƚĠƐr;ƚĂďůĞĂƵrϰͿr͗rϴrƉƌĠƐĞŶƚĞŶƚr

ƵŶĞrƚŽǆŽƉůĂƐŵŽƐĞrĚŽŶƚrůĂrƐŽƵĐŚĞrĂrƉƵrġƚƌĞrƚǇƉĠĞrƉŽƵƌrϰrĚ͛ĞŶƚƌĞrĞƵǆr;ϭréĨƌŝĐĂrϭ͕rϭréĨƌŝĐĂrϮrĞƚrϮrĚĞr

ƚǇƉĞrNNͿrĞƚrϰrƐŽŶƚrĚĞƐrƚĠŵŽŝŶƐrŶŽŶrŝŶĨĞĐƚĠƐ͘r

r

r

r



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϭr

ͲϲϯͲr
r

(ΣI dĞƌƌĂŝŶI vƌŽƵƉĞI dǇƉĞI MŐzI;hMͬŵ/ͿI MŐvI;hMͬŵ/ͿI VǀŝĚŝƚĠI

ϭr jƌĞĨĨĞr ×ĠĂĐƚŝǀĂƚŝŽŶr éĨrϭr Ϭ͘Ϭϵr͗rQĠŐĂƚŝĨr ϳϲ͘ϰr͗rœŽƐŝƚŝĨr QŽŶrƌĠĂůŝƐĠĞr

Ϯr <N.r ×ĠĂĐƚŝǀĂƚŝŽŶr éĨrϮr Ϭ͘Ϯϱr͗rQĠŐĂƚŝĨr ϭϯϰϲr͗rœŽƐŝƚŝĨr QŽŶrƌĠĂůŝƐĠĞr

ϯr éƵƚŽͲŝŵŵƵŶŝƚĠr œƌŝŵŽͲŝŶĨĞĐƚŝŽŶr NNr ϯϲ͘Ϭϳr͗rœŽƐŝƚŝĨr ϵϴ͘ϰr͗rœŽƐŝƚŝĨr ϭϬ͘ϳrйr͗rdĂƐƐĞr

ϰr TĞŵŵĞrĞŶĐĞŝŶƚĞr Dr NNr Ϭ͘ϲϱr͗rœŽƐŝƚŝĨr ϭϮϴr͗rœŽƐŝƚŝĨr QŽŶrƌĠĂůŝƐĠĞr

ϱr TĞŵŵĞrĞŶĐĞŝŶƚĞr
ŽǆŽƉůĂƐŵŽƐĞr

ĐŚƌŽŶŝƋƵĞr

NNΎr
Ϭ͘ϭr͗rQĠŐĂƚŝĨrr ϭϯ͘ϴr͗rœŽƐŝƚŝĨrr QŽŶrƌĠĂůŝƐĠĞr

ϲr TĞŵŵĞrĞŶĐĞŝŶƚĞr
ŽǆŽƉůĂƐŵŽƐĞr

ĐŚƌŽŶŝƋƵĞr

NNΎr
ϭ͘ϲϭr͗rœŽƐŝƚŝĨrr Ϯϳ͘ϵr͗rœŽƐŝƚŝĨrr ϳϮ͕ϴrйr͗rHůĞǀĠĞr

ϳr TĞŵŵĞrĞŶĐĞŝŶƚĞr
ŽǆŽƉůĂƐŵŽƐĞr

ĐŚƌŽŶŝƋƵĞr

NNΎr
Ϭ͘ϴϮr͗rœŽƐŝƚŝĨrr ϯϯϱ͘ϲr͗rœŽƐŝƚŝĨrr ϴϲ͕ϴrйr͗rHůĞǀĠĞr

ϴr TĞŵŵĞrĞŶĐĞŝŶƚĞr
ŽǆŽƉůĂƐŵŽƐĞr

ĐŚƌŽŶŝƋƵĞr

NNΎr
Ϭ͘Ϭϲr͗rQĠŐĂƚŝĨrr ϴ͘ϲr͗rœŽƐŝƚŝĨrr ϴϱ͕ϯrйr͗rHůĞǀĠĞr

ϵr TĞŵŵĞrĞŶĐĞŝŶƚĞr QŽŶrŝŶĨĞĐƚĠr Qér Ϭ͘ϭϮr͗rQĠŐĂƚŝĨrr Ϭ͕ϭr͗rQĠŐĂƚŝĨrr QŽŶrƌĠĂůŝƐĠĞr

ϭϬr TĞŵŵĞrĞŶĐĞŝŶƚĞr QŽŶrŝŶĨĞĐƚĠr Qér Ϭ͘ϭϮr͗rQĠŐĂƚŝĨrr Ϭ͕ϭr͗rQĠŐĂƚŝĨrr QŽŶrƌĠĂůŝƐĠĞr

ϭϭr TĞŵŵĞrĞŶĐĞŝŶƚĞr QŽŶrŝŶĨĞĐƚĠr Qér Ϭ͘Ϭϰr͗rQĠŐĂƚŝĨrr Ϭ͕Ϭr͗rQĠŐĂƚŝĨr QŽŶrƌĠĂůŝƐĠĞr

ϭϮr TĞŵŵĞrĞŶĐĞŝŶƚĞr QŽŶrŝŶĨĞĐƚĠr Qér Ϭ͘Ϭϱr͗rQĠŐĂƚŝĨrr Ϭ͕ϭr͗rQĠŐĂƚŝĨrr QŽŶrƌĠĂůŝƐĠĞr

r
dĂďůĞĂƵIϰI͗IWĂƌĂŵğƚƌĞƐIƐĠƌŽůŽŐŝƋƵĞƐIĞƚIƐŝƚƵĂƚŝŽŶIĐůŝŶŝƋƵĞIĚĞƐIƉĂƚŝĞŶƚƐIƚĞƐƚĠƐIĞŶIǁĞƐƚĞƌŶIďůŽƚ͘I

éĨr͗éĨƌŝĐĂ͘rNNΎr͗rƚǇƉĞrNNrƉƌĠƐƵŵĠ͘rDr͗rƚŽǆŽƉůĂƐŵŽƐĞrĐŽŶŐĠŶŝƚĂůĞ͘rQér͗rQŽŶréƉƉůŝĐĂďůĞ͘r

r

Ě͘ /ǇƐĂƚƐIĚĞIƚĂĐŚǇǌŽŢƚĞƐII

MĞƐrƚĂĐŚǇǌŽŢƚĞƐr;ϭϬϴͬŵ4ͿrŝƐƐƵƐrĚĞrůĂrĐƵůƚƵƌĞr ŝŶoǀŝƚƌŽrƐŽŶƚrƌĠĐƵƉĠƌĠƐrƉƵŝƐrůǇƐĠƐrĂǀĞĐrůĞrƚĂŵƉŽŶrĚƵrŬŝƚr

œŝĞƌĐĞFr DůĂƐƐŝĐrFĂŐŶĞƚŝĐr NœͬDŽͲNœr ;ŚĞƌŵŽr »ĐŝĞŶƚŝĨŝĐͿ͘r dƌŝğǀĞŵĞŶƚ͕r ůĞƐr ƐƵƌŶĂŐĞĂŶƚƐr ĚĞr ĐƵůƚƵƌĞr ĚĞƐr

ĨůĂƐƋƵĞƐrƐŽŶƚrƌĠĐƵƉĠƌĠƐrĞƚrĐĞŶƚƌŝĨƵŐĠƐrϱrŵŝŶrărϯϬϬϬrƌƉŵ͘r4ĞrĐƵůŽƚrĞƐƚrƌĞŵŝƐrĞŶrƐƵƐƉĞŶƐŝŽŶrĚĂŶƐrϭrŵ4r



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϭr

ͲϲϰͲr
r

ĚĞrœd»rărϬ͕ϭrF͘r4ĂrƐƵƐƉĞŶƐŝŽŶrĞƐƚrărŶŽƵǀĞĂƵrĐĞŶƚƌŝĨƵŐĠĞrϱrŵŝŶrărϯϬϬϬrƌƉŵrĞƚrůĞrĐƵůŽƚrĞƐƚrƌĞƉƌŝƐrĚĂŶƐr

ϭϬrŵ4rĚĞrœd»rărϬ͕ϭrF͘r§ŶĞrŶƵŵĠƌĂƚŝŽŶrĚĞƐrƚĂĐŚǇǌŽŢƚĞƐrǀŝǀĂŶƚƐrĞƐƚrƌĠĂůŝƐĠĞrĂƵrŵŝĐƌŽƐĐŽƉĞrărĐŽŶƚƌĂƐƚĞr

ĚĞr ƉŚĂƐĞ͘r §ŶĞr ƐƵƐƉĞŶƐŝŽŶr ĚĞr ϭϬϴr ƚĂĐŚǇǌŽŢƚĞƐr ĚĂŶƐr ϭr ŵ4r ĚĞr ƚĂŵƉŽŶr ĚĞr ůǇƐĞr ĞƐƚr ƉƌĠƉĂƌĠĞ͘r 4Ăr

ƐƵƐƉĞŶƐŝŽŶr ĞƐƚr ŵŝƐĞr ƐƵƌr ŐůĂĐĞr Ğƚr ǀŽƌƚĞǆĠĞr ƚŽƵƚĞƐr ůĞƐr ϱr ŵŝŶr ƉĞŶĚĂŶƚr ϯϬr ŵŝŶƵƚĞƐr ƉƵŝƐr ĞůůĞr ĞƐƚr

ĐĞŶƚƌŝĨƵŐĠĞrϭϬrŵŝŶrărϯϬϬϬr ƌƉŵ͘r4ĂrĐŽŶĐĞŶƚƌĂƚŝŽŶrƉƌŽƚĠŝƋƵĞrĚƵrƐƵƌŶĞĂŐĞĂŶƚrĞƐƚrĚĠƚĞƌŵŝŶĠĞrƉĂƌr ůĂr

ŵĠƚŚŽĚĞrĚĞrdƌĂĚĨŽƌĚrƉƵŝƐrůĞƐrĠĐŚĂŶƚŝůůŽŶƐrƐŽŶƚrĂůŝƋƵŽƚĠƐrĞƚrĐŽŶƐĞƌǀĠƐrărͲϴϬrΣDr

I

Ğ͘ tĞƐƚĞƌŶIďůŽƚI

MĞƐrŐĞůƐrĚ͛ĂĐƌǇůĂŵŝĚĞrĚĞrŐƌĂĚŝĞŶƚrϰͲϭϮrйr;ŬŝƚrQŽǀĞǆrćĞĚŐĞćĞůůrƚƌŝƐrŐůǇĐŝŶĞ͕rTŝƐŚĞƌrƐĐŝĞŶƚŝĨŝĐͿrŽŶƚr

ĠƚĠr ƵƚŝůŝƐĠƐr ƉŽƵƌr ŽƉƚŝŵŝƐĞƌr ůĂr ƐĠƉĂƌĂƚŝŽŶr ĚĞƐr ƉƌŽƚĠŝŶĞƐr ĚĞr ƚĂĐŚǇǌŽŢƚĞƐ͘r §ŶĞr ƐŽůƵƚŝŽŶr ĚĞr ϱr ђŐr ĚĞr

ƉƌŽƚĠŝŶĞƐrĚĂŶƐrϮϬrђ4rĚĞrďůĞƵrĚĞrĐŚĂƌŐĞrϴǆrĞƐƚrĚĠƉŽƐĠĞrĚĂŶƐrůĞƐrƉƵŝƚƐrĂƉƌğƐrƵŶĞrŝŶĐƵďĂƚŝŽŶrĚĞrϱrŵŝŶrăr

ϭϬϬrΣD͘r4ĂrŵŝŐƌĂƚŝŽŶrĞƐƚrƌĠĂůŝƐĠĞrărϭϱϬ<rƉĞŶĚĂŶƚrϭŚrĚĂŶƐrƵŶrƚĂŵƉŽŶrϭϬŞr×N»ͬŐůǇĐŝŶĞͬ»M»r;dŝŽ×ĂĚͿ͘r

4ĞrƚƌĂŶƐĨĞƌƚrĞƐƚrƌĠĂůŝƐĠrƐƵƌrƵŶĞrŵĞŵďƌĂŶĞrĚĞrœ<MTrƉĞŶĚĂŶƚrϱϱrŵŝŶrărϮϱϬrŵérĚĂŶƐrƵŶrƚĂŵƉŽŶrϭϬŞr

×N»ͬŐůǇĐŝŶĞr ;dŝŽ×ĂĚͿ͘r4ĂrŵĞŵďƌĂŶĞrĞƐƚr ŝŶĐƵďĠĞrŽǀĞƌŶŝŐŚƚrƐŽƵƐrĂŐŝƚĂƚŝŽŶrărнϰΣDrĚĂŶƐrĚƵrd»érϭϬй͕r

ůĂǀĠĞrϮǆrĚĂŶƐrĚƵrœd»rϭϬrй͕rŝŶĐƵďĠĞrϮŚrƐŽƵƐrĂŐŝƚĂƚŝŽŶrĂǀĞĐrůĞrƐĠƌƵŵrĚĞƐrƉĂƚŝĞŶƚƐrĚŝůƵĠƐrĚĂŶƐrĚƵrd»ér

Ϭ͕ϭr й͕r ůĂǀĠĞƐr Ϯǆr ĂƵr œd»r ϭϬrй͕r ŝŶĐƵďĠĞr ϭŚr ƐŽƵƐr ĂŐŝƚĂƚŝŽŶr ĂǀĞĐr ů͛éĐr NN×r éŶƚŝr ŚƵŵĂŶr NŐjr ĂƵr ϭͬϱϬϬϬr

;NŶǀŝƚƌŽŐĞŶͿ͘r4ĂrƌĠǀĠůĂƚŝŽŶrƐĞrĨĂŝƚrărů͛ĂŝĚĞrĚƵrŬŝƚrDůĂƌŝƚǇrćĞƐƚĞƌŶrHD4rƐƵďƐƚƌĂƚr;dŝŽ×ĂĚͿ͘rr

r

ϯ͘ ZĠƐƵůƚĂƚƐI
Ă͘ 9ŚĞǌIůĂIƐŽƵƌŝƐI

§ŶĞrƉƌĞŵŝğƌĞrƉŚĂƐĞrĚĞrŵŝƐĞrĂƵrƉŽŝŶƚrĚĞƐrĐŽŶĚŝƚŝŽŶƐrĚĞrŵŝŐƌĂƚŝŽŶ͕rĚĞrƚƌĂŶƐĨĞƌƚrĞƚrĚĞrƌĠǀĠůĂƚŝŽŶr

ĂǀĞĐr ůĞƐrƐĠƌƵŵƐrĚĞrƐŽƵƌŝƐrĂrĠƚĠrƌĠĂůŝƐĠĞrĂǀĞĐr ůĞƐrϯrƐŽƵĐŚĞƐ͘rœůƵƐŝĞƵƌƐrĐŽŶĚŝƚŝŽŶƐrŽŶƚrĠƚĠrƚĞƐƚĠĞƐr͗rϯr

ĐŽŶĐĞŶƚƌĂƚŝŽŶƐrĚ͛ĂĐƌǇůĂŵŝĚĞr;ϭϮrй͕rŐƌĂĚŝĞŶƚrϭϬͲϮϬrйrĞƚrϰͲϭϮrйͿr͖rϯrĚŝůƵƚŝŽŶƐrĚĞrƐĠƌƵŵƐr;ϭͬϭϬrĞƚrϭͬϱϬͿr

ĞƚrϯrĚŝůƵƚŝŽŶƐrĚ͛éĐr NN×r ;ϭͬϮrϱϬϬ͕rϭͬϱrϬϬϬrĞƚrϭͬϭϬrϬϬϬͿ͘rér ů͛ŝƐƐƵrĚĞrĐĞƐrƚĞƐƚƐ͕r ůĞƐrĐŽŶĚŝƚŝŽŶƐrĚĞrŐĞůrĞŶr

ŐƌĂĚŝĞŶƚr Ě͛ĂĐƌǇůĂŵŝĚĞr ϰͲϭϮr й͕r ůĂr ĚŝůƵƚŝŽŶr ϭͬϱϬr ĚĞr ƐĠƌƵŵr Ğƚr ůĂr ĚŝůƵƚŝŽŶr ϭͬϭϬr ϬϬϬr Ě͛éĐNN×r ŽŶƚr ĠƚĠr



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϭr

ͲϲϱͲr
r

ƌĞƚĞŶƵĞƐr;ĚŽŶŶĠĞƐrŶŽŶrŵŽŶƚƌĠĞƐͿ͘r4ĞƐrćdrƌĠĂůŝƐĠƐrŵŽŶƚƌĞŶƚrƵŶĞrĂďƐĞŶĐĞrĚĞrďĂŶĚĞƐrƉŽƵƌrůĞrƐĠƌƵŵr

ŶĠŐĂƚŝĨrĞƚrůĂrƉƌĠƐĞŶĐĞrĚĞrŶŽŵďƌĞƵƐĞƐrďĂŶĚĞƐrƉŽƵƌrůĞƐrƐĠƌƵŵƐrĚĞrƐŽƵƌŝƐrŝŶĨĞĐƚĠĞƐrƉĂƌrTX§͕rFHϰϵrĞƚr

<HjrƋƵĞůůĞrƋƵĞrƐŽŝƚrůĂrƉŝƐƚĞrĂŶĂůǇƐĠĞr;TŝŐƵƌĞrϭϭͿ͘rr

r 4ĞƐr ƉƌŽĨŝůƐr ƐŽŶƚr ƉŽƵƌr ůĂr ƉůƵƉĂƌƚr ĐŽŶƐĞƌǀĠƐr ĞŶƚƌĞr ůĞƐr ĚŝĨĨĠƌĞŶƚƐr ƐĠƌƵŵƐ͘r XŶr ƉĞƵƚr ŶŽƚĞƌr ĚĞƐr

ǀĂƌŝĂƚŝŽŶƐrĚ͛ŝŶƚĞŶƐŝƚĠrĚĞƐrďĂŶĚĞƐ͕rƉĂƌrĞǆĞŵƉůĞrƉŽƵƌr ůĞrćdrƐĠƌƵŵrFHϰϵͲƚĂĐŚǇTX§ϭrŽƵrĞŶĐŽƌĞrƉŽƵƌr

ƐĠƌƵŵr<HjͲƚĂĐŚǇ<Hjr ;TŝŐƵƌĞr ϭϭ͕r ĨůğĐŚĞƐr ďůĞƵĞƐͿ͘r DĞƐr ĚŝĨĨĠƌĞŶĐĞƐr Ě͛ŝŶƚĞŶƐŝƚĠƐr ƐĞŵďůĞŶƚr

ƌĞƉƌŽĚƵĐƚŝďůĞƐr Ě͛ƵŶĞr ĞǆƉĠƌŝŵĞŶƚĂƚŝŽŶr ăr ů͛ĂƵƚƌĞr ;ĚŽŶŶĠĞƐr ŶŽŶr ŵŽŶƚƌĠĞƐͿ͘r ƌŽŝƐr ďĂŶĚĞƐr ƐĞŵďůĞŶƚr

ƵŶŝƋƵĞƐr͗rϮrďĂŶĚĞƐrărĞŶǀŝƌŽŶrϳϱrŬMĂrƐƵƌrůĞrćdrƐĠƌƵŵrTX§ͲƚĂĐŚǇTX§rĞƚrƐƵƌrůĞrƐĠƌƵŵrTX§ͲƚĂĐŚǇFHϰϵr

ĞƚrϭrďĂŶĚĞrărĞŶǀŝƌŽŶrϲϬrŬMĂrƐƵƌr ůĞrćdrƐĠƌƵŵrTX§ͲƚĂĐŚǇ<Hjr ;TŝŐƵƌĞrϭϭ͕r ĨůğĐŚĞƐr ƌŽƵŐĞƐͿ͘rDŽŵƉƚĞͲ

ƚĞŶƵrĚĞrůĂrĨĂŝďůĞrŝŶƚĞŶƐŝƚĠrĚĞrĐĞƐrďĂŶĚĞƐ͕rŝůrĞƐƚrĚŝĨĨŝĐŝůĞrĚĞrĐŽŶĐůƵƌĞrƐƵƌrůĞƵƌrƐƉĠĐŝĨŝĐŝƚĠ͘rr

r

r

r

r

nŝŐƵƌĞIϭϭI͗ItĞƐƚĞƌŶI2ůŽƚIŵƵƌŝŶƐ͘I
4ĂrŵŝŐƌĂƚŝŽŶrĞƐƚrƌĠĂůŝƐĠĞrĂǀĞĐrĚĞƐrůǇƐĂƚƐrĚĞrƚĂĐŚǇǌŽŢƚĞƐrĚĞrTX§͕rFHϰϵrĞƚr<Hj͘r4ĂrƌĠǀĠůĂƚŝŽŶrĞƐƚr

ƌĠĂůŝƐĠĞrĂǀĞĐrƵŶrƐĠƌƵŵrŵƵƌŝŶrŶĠŐĂƚŝĨ͕rƵŶrƐĠƌƵŵrĚĞrƐŽƵƌŝƐrŚǇƉĞƌŝŵŵƵŶŝƐĠĞrĂǀĞĐrTX§͕rĂǀĞĐrFHϰϵrĞƚr
ĂǀĞĐr<Hj͘rFr͗rFĂƌƋƵĞƵƌrĚĞrƚĂŝůůĞ͘rTůğĐŚĞƐrďůĞƵĞƐrĞƚrƌŽƵŐĞƐr͗rƉƌŽĨŝůƐrĞƚrďĂŶĚĞƐrƌĞŵĂƌƋƵĂďůĞƐ͘r

r

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
ϭrƚĂĐŚǇTX§r͗rƚĂĐŚǇǌŽŢƚĞrĚĞrůĂrƐŽƵĐŚĞrTX§r



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϭr

ͲϲϲͲr
r

ď͘ 9ŚĞǌIů͛qŽŵŵĞII

œŽƵƌr ůĞƐr ƐĠƌƵŵƐr ŚƵŵĂŝŶƐ͕r ŽŶr ƉĞƵƚr ĨĂŝƌĞr ůĞƐr ŵġŵĞƐr ŽďƐĞƌǀĂƚŝŽŶƐr ƋƵĞr ƉŽƵƌr ůĞƐr ƐĠƌƵŵƐr

ŵƵƌŝŶƐr;TŝŐƵƌĞr ϭϮͿr ͗r ůĞƐr ĚŝĨĨĠƌĞŶĐĞƐr ĞŶƚƌĞr ůĞƐr ƉƌŽĨŝůƐr ƉŽƌƚĞŶƚr ĞƐƐĞŶƚŝĞůůĞŵĞŶƚr ƐƵƌr ů͛ŝŶƚĞŶƐŝƚĠr ĚĞƐr

ďĂŶĚĞƐ͘rr

œŽƵƌrůĞƐrƐĠƌƵŵƐrƚǇƉĠƐ͕růĞƐrďĂŶĚĞƐrŽďƐĞƌǀĠĞƐrĞŶƚƌĞrϳϱrĞƚrϭϱrŬMĂrƐĞŵďůĞŶƚrƉůƵƐrŝŶƚĞŶƐĞƐrƉŽƵƌrůĞƐr

ƐĠƌƵŵƐrϭrĞƚrϮr;ƚǇƉĞréĨƌŝĐĂrϭrĞƚrϮͿrƋƵĞrƉŽƵƌrůĞƐrƐĠƌƵŵƐrϯrĞƚrϰr;ƚǇƉĞrNNͿ͘r4͛ŝŶƚĞŶƐŝƚĠrĚĞƐrďĂŶĚĞƐrƐĞŵďůĞr

ŝŶĚĠƉĞŶĚĂŶƚĞrĚƵrƚŝƚƌĞrĚ͛NŐFͬjr͗r ůĞrƐĠƌƵŵrϰr ;ƚǇƉĞr NNͿrƉƌĠƐĞŶƚĞrĚĞƐr ŝŶƚĞŶƐŝƚĠƐrĚĞrďĂŶĚĞƐrƉůƵƐr ĨĂŝďůĞƐr

ƋƵĞrůĞrƐĠƌƵŵrϭr;éĨƌŝĐĂrϭͿrŵĂŝƐrƐĞƐrƚĂƵǆrĚ͛NŐFͬjrƐŽŶƚrƉůƵƐrĠůĞǀĠƐ͘r4ŽƌƐƋƵ͛ŽŶrĐŽŵƉĂƌĞrůĞƐrƐĠƌƵŵƐrĚĞr

ƚǇƉĞr éĨƌŝĐĂr ;ƐĠƌƵŵƐr ϭr Ğƚr ϮͿ͕r ŽŶr ŽďƐĞƌǀĞr ĚĞƐr ƉƌŽĨŝůƐr ƐŝŵŝůĂŝƌĞƐ͘r 4ĞƐr ƉƌŽĨŝůƐr ĚĞƐr Ϯr ƐĠƌƵŵƐr ĚĞr ƚǇƉĞr NNr

;ƐĠƌƵŵƐrϯrĞƚrϰͿrƐŽŶƚrĠŐĂůĞŵĞŶƚrƚƌğƐrƉƌŽĐŚĞƐ͘rr

œŽƵƌrůĞƐrƉĂƚŝĞŶƚĞƐrĞŶĐĞŝŶƚĞƐrĂǀĞĐrƵŶĞrƚŽǆŽƉůĂƐŵŽƐĞrĐŚƌŽŶŝƋƵĞ͕rƉƌĠƐƵŵĠĞrĚĞrƚǇƉĞrNNr;ƐƵƌrĐƌŝƚğƌĞr

ĠƉŝĚĠŵŝŽůŽŐŝƋƵĞͿ͕rŽŶrŽďƐĞƌǀĞr ůĞrŵġŵĞrƚǇƉĞrĚĞrƌĠƐƵůƚĂƚr;TŝŐƵƌĞrϭϮͿrĂǀĞĐrĚĞƐrǀĂƌŝĂƚŝŽŶƐrƋƵŝrƉŽƌƚĞŶƚr

ŵĂũŽƌŝƚĂŝƌĞŵĞŶƚr ƐƵƌr ů͛ŝŶƚĞŶƐŝƚĠr ĚĞƐr ďĂŶĚĞƐ͘r 4ŽƌƐƋƵ͛ŽŶr ĐŽŵƉĂƌĞr ůĞƐr ƉƌŽĨŝůƐr ĚĞr ƚǇƉĞr NNr ƉƌĠƐƵŵĠƐr Ğƚr

ĂǀĠƌĠƐ͕r ŽŶrŽďƐĞƌǀĞr ĚĞƐr ďĂŶĚĞƐr Ě͛ŝŶƚĞŶƐŝƚĠr ƉůƵƐr ĠůĞǀĠĞr ƉŽƵƌr ůĞƐr ƚǇƉĞƐr NNr ƉƌĠƐƵŵĠƐrŵĂŝƐr ĚĞƐr ƉƌŽĨŝůƐr

ŝĚĞŶƚŝƋƵĞƐ͘rr

4ĂrƐĞƵůĞrďĂŶĚĞrƌĞŵĂƌƋƵĂďůĞrĞŶƚƌĞrůĞƐrϴrƐĠƌƵŵƐrŚƵŵĂŝŶrĞƐƚrĐĞůůĞrƉƌĠƐĞŶƚĞrărĞŶǀŝƌŽŶrϭϮϱrŬMĂrƐƵƌr

ůĞrćdrƐĠƌƵŵrϯͲƚĂĐŚǇ<Hjr;TŝŐƵƌĞrϭϮ͕rĨůğĐŚĞrƌŽƵŐĞͿ͘rr



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϭr

ͲϲϳͲr
r

r

r

nŝŐƵƌĞIϭϮI͗ItĞƐƚĞƌŶI2ůŽƚIĚĞIƐĠƌƵŵƐIŚƵŵĂŝŶƐIƚǇƉĞIĂǀĠƌĠIĞƚIƚǇƉĞIƉƌĠƐƵŵĠ͘I
4ĂrŵŝŐƌĂƚŝŽŶrĞƐƚrƌĠĂůŝƐĠĞrĂǀĞĐrĚĞƐrůǇƐĂƚƐrĚĞrƚĂĐŚǇǌŽŢƚĞƐrĚĞrTX§͕rFHϰϵrĞƚr<Hj͘r4ĂrƌĠǀĠůĂƚŝŽŶrĞƐƚr

ƌĠĂůŝƐĠĞrĂǀĞĐrĚĞƐrƐĠƌƵŵƐrŚƵŵĂŝŶƐr͗réĨƌŝĐĂrϭr;ƐĠƌƵŵrϭͿ͕réĨƌŝĐĂrϮr;ƐĠƌƵŵrϮͿ͕rƚǇƉĞrNNr;ƐĠƌƵŵƐrϯrĞƚrϰͿ͕rƚǇƉĞr
NNrƉƌĠƐƵŵĠr;ƐƵƌrĚĞƐrĐƌŝƚğƌĞƐrĠƉŝĚĠŵŝŽůŽŐŝƋƵĞƐ͕rƐĠƌƵŵƐrϱrărϴͿ͘rr
Fr͗rFĂƌƋƵĞƵƌrĚĞrƚĂŝůůĞ͘rTůğĐŚĞrƌŽƵŐĞr͗rďĂŶĚĞrƌĞŵĂƌƋƵĂďůĞ͘r

r

r

r



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϭr

ͲϲϴͲr
r

HŶr ƉĂƌĂůůğůĞr ĚĞƐr ƐĠƌƵŵƐr ƚǇƉĠƐ͕r ĚĞƐr ƐĠƌƵŵƐr ƚĠŵŽŝŶƐr ĚĞr ƉĂƚŝĞŶƚĞƐr ŶŽŶr ŝŶĨĞĐƚĠĞƐr ŽŶƚr ĠƚĠr ƚĞƐƚĠƐr

;TŝŐƵƌĞr ϭϯͿ͘r œŽƵƌr ůĞr ƐĠƌƵŵr ϵ͕r ĂƵĐƵŶĞr ďĂŶĚĞr Ŷ͛ĞƐƚr ŽďƐĞƌǀĠĞ͘r HŶr ƌĞǀĂŶĐŚĞ͕r ůĞƐr ƌĠǀĠůĂƚŝŽŶƐr ƉĂƌr ůĞƐr

ƐĠƌƵŵƐrϭϬrărϭϮrŽŶƚrŵŝƐrĞŶrĠǀŝĚĞŶĐĞr ůĂrƉƌĠƐĞŶĐĞrĚĞrďĂŶĚĞƐrĂƐƉĠĐŝĨŝƋƵĞƐ͕rƉĂƌƚŝĐƵůŝğƌĞŵĞŶƚrĂǀĞĐr ůĞƐr

ƚĂĐŚǇǌŽŢƚĞƐrĚĞrFHϰϵrĞƚr<Hj͘rXŶrƉĞƵƚrŽďƐĞƌǀĞƌrƉĂƌrĞǆĞŵƉůĞrĚĞƐrďĂŶĚĞƐrărϳϬrĞƚrϮϬrŬMĂrƐƵƌrůĞrćdrĚƵr

ƐĠƌƵŵrϭϬ͕r ĚĞƐr ďĂŶĚĞƐr ĞŶƚƌĞr ϳϱr Ğƚr Ϯϱr ŬMĂr ƐƵƌr ůĞrćdr ƐĠƌƵŵϭϭͲƚFHϰϵr Ğƚr ƐƵƌr ůĞrćdr ƐĠƌƵŵϭϭͲƚ<Hjr

;TŝŐƵƌĞr ϭϯ͕r ĨůğĐŚĞƐr ƌŽƵŐĞƐͿ͘r 4ĞƐr ďĂŶĚĞƐr ŽďƐĞƌǀĠĞƐr ƐŽŶƚr Ě͛ŝŶƚĞŶƐŝƚĠr ĨĂŝďůĞƐr ŵĂŝƐr ĐŽŵƉĂƌĂďůĞƐr ĂƵǆr

ŝŶƚĞŶƐŝƚĠƐrĚĞrĐĞƌƚĂŝŶĞƐrĚĞƐrďĂŶĚĞƐrŽďƐĞƌǀĠĞƐrĂǀĞĐrůĞƐrƐĠƌƵŵƐrĚĞrƉĂƚŝĞŶƚƐrŝŶĨĞĐƚĠƐ͘rMĞrƉůƵƐ͕růĞƐrƉƌŽĨŝůƐr

ƐŽŶƚrǀĂƌŝĂďůĞƐrĚ͛ƵŶĞrƉĂƚŝĞŶƚĞrărů͛ĂƵƚƌĞ͘rr

œŽƵƌrǀĠƌŝĨŝĞƌrƐŝrĐĞƐrďĂŶĚĞƐrƐŽŶƚrĚƵĞƐrărƵŶrďƌƵŝƚrĚĞrĨŽŶĚrƉĂƌrĨŝǆĂƚŝŽŶrƐƵƌrůĂrŵĞŵďƌĂŶĞrŽƵrărƵŶĞr

ĨŝǆĂƚŝŽŶrĂƐƉĠĐŝĨŝƋƵĞr ƐƵƌr ůĞƐrƉƌŽƚĠŝŶĞƐrĚĞr ƚĂĐŚǇǌŽŢƚĞƐ͕r ŶŽƵƐr ĂǀŽŶƐrĞĨĨĞĐƚƵĠr ůĂr ƌĠǀĠůĂƚŝŽŶrĚ͛ƵŶĞrƉŝƐƚĞr

ĐŽŶƚĞŶĂŶƚrƵŶŝƋƵĞŵĞŶƚrĚƵrœd»rĞƚrĚƵrďůĞƵrĚĞrĐŚĂƌŐĞ͘réƵĐƵŶrƐŝŐŶĂůrŶ͛ĂrĠƚĠrŽďƐĞƌǀĠ͕rĐĞrƋƵŝrƐƵŐŐğƌĞrƵŶĞr

ĨŝǆĂƚŝŽŶr ĂƐƉĠĐŝĨŝƋƵĞr ƐƵƌr ůĞƐr ƉƌŽƚĠŝŶĞƐr ĚƵr ƚŽǆŽƉůĂƐŵĞ͘r HŶĨŝŶ͕r ƵŶr ƚĞƐƚr ƐƵƌr Ϯr ƐĠƌƵŵƐr ŶĠŐĂƚŝĨƐr

ĚĠĐŽŵƉůĠŵĞŶƚĠƐrĂrĠƚĠrƌĠĂůŝƐĠrĞƚrŶ͛ĂrƉĂƐrƉĞƌŵŝƐrůĂrĚŝƐƉĂƌŝƚŝŽŶrĚĞƐrďĂŶĚĞƐrĂƐƉĠĐŝĨŝƋƵĞƐr;ĚŽŶŶĠĞƐrŶŽŶr

ŵŽŶƚƌĠĞƐͿ͘rr

r

r



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϭr

ͲϲϵͲr
r

rr

nŝŐƵƌĞIϭϯI͗ItĞƐƚĞƌŶI2ůŽƚIŚƵŵĂŝŶƐIĚĞIƐĠƌƵŵƐIƚĠŵŽŝŶƐI;ƉĂƚŝĞŶƚĞƐIĞŶĐĞŝŶƚĞƐIŶŽŶIŝŶĨĞĐƚĠĞƐͿ͘I
4ĂrŵŝŐƌĂƚŝŽŶrĞƐƚrƌĠĂůŝƐĠĞrĂǀĞĐrĚĞƐrůǇƐĂƚƐrĚĞrƚĂĐŚǇǌŽŢƚĞƐrĚĞrTX§͕rFHϰϵrĞƚr<Hj͘r4ĂrƌĠǀĠůĂƚŝŽŶrĞƐƚr

ƌĠĂůŝƐĠĞrĂǀĞĐrĚĞƐrƐĠƌƵŵƐrŚƵŵĂŝŶƐrĚĞrƉĂƚŝĞŶƚƐrŶŽŶrŝŶĨĞĐƚĠƐ͘rFr͗rFĂƌƋƵĞƵƌrĚĞrƚĂŝůůĞ͘rTůğĐŚĞrƌŽƵŐĞr͗r
ďĂŶĚĞrƌĞŵĂƌƋƵĂďůĞ͘r

r

r

r

r

r

r



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϭr

ͲϳϬͲr
r

ϰ͘ iŝƐĐƵƐƐŝŽŶͬĐŽŶĐůƵƐŝŽŶII
r

4ĂrƌĠǀĠůĂƚŝŽŶrĚĞƐrćdrƉĂƌrĚĞƐrƐĠƌƵŵƐrŵƵƌŝŶƐrĞƚrŚƵŵĂŝŶƐrŝŶĨĞĐƚĠƐrŵŽŶƚƌĞrĚŝĨĨĠƌĞŶƚƐrƉƌŽĨŝůƐrĂǀĞĐr

ů͛ĂƉƉĂƌŝƚŝŽŶrŽƵrů͛ŝŶƚĞŶƐŝĨŝĐĂƚŝŽŶrĚĞrĐĞƌƚĂŝŶĞƐrďĂŶĚĞƐrƐĞůŽŶrůĞƐrƉŝƐƚĞƐrĞƚrůĞrƚǇƉĞrĚĞrůĂrƐŽƵĐŚĞrŝŶĨĞĐƚĂŶƚĞ͘r

4Ğr ƉůƵƐr ƐŽƵǀĞŶƚ͕r ůĞƐr ĚŝĨĨĠƌĞŶĐĞƐr ƉŽƌƚĞŶƚr ƐƵƌr ůĞƐr ŝŶƚĞŶƐŝƚĠƐr ĚĞr ďĂŶĚĞƐ͘r dŝĞŶr ƋƵĞr ĐĞůůĞƐͲĐŝr ƐĞŵďůĞŶƚr

ƌĞƉƌŽĚƵĐƚŝďůĞƐr Ě͛ƵŶĞr ĞǆƉĠƌŝŵĞŶƚĂƚŝŽŶr ăr ů͛ĂƵƚƌĞ͕r ŝůr ĞƐƚr ĚŝĨĨŝĐŝůĞr ĚĞr ůĞƐr ŝŶƚĞƌƉƌĠƚĞƌr ĞŶr ĂďƐĞŶĐĞr Ě͛ƵŶr

ƚĠŵŽŝŶr ƋƵĂŶƚŝƚĂƚŝĨr ĨŝĂďůĞ͘r µƵĞůƋƵĞƐr ďĂŶĚĞƐr ƐĞŵďůĞŶƚr ƉƌĠƐĞŶƚĞƐr ƵŶŝƋƵĞŵĞŶƚr ƐƵƌr ĐĞƌƚĂŝŶƐr ƉƌŽĨŝůƐr

ŵƵƌŝŶƐr Ğƚr ƐƵƌr ĐĞƌƚĂŝŶƐr ƉƌŽĨŝůƐr ŚƵŵĂŝŶƐ͘r ŽƵƚĞĨŽŝƐ͕r ĞůůĞƐr ŶĞr ƐŽŶƚr ƉĂƐr ŝĚĞŶƚŝƋƵĞƐr ĞŶƚƌĞr ůĞƐr ƐĠƌƵŵƐr

ŵƵƌŝŶƐr Ğƚr ŚƵŵĂŝŶƐr ƋƵŝr ĐŽƌƌĞƐƉŽŶĚĞŶƚr ăr ƵŶĞr ŝŶĨĞĐƚŝŽŶr ƉĂƌr ůĞrŵġŵĞr ƚǇƉĞr ĚĞr ƐŽƵĐŚĞ͘rMĞrŵġŵĞ͕r ůĂr

ďĂŶĚĞr ƌĞŵĂƌƋƵĂďůĞr ŝĚĞŶƚŝĨŝĠĞr ƐƵƌr ůĞr ƐĠƌƵŵr ŚƵŵĂŝŶr ĚĞr ƚǇƉĞr NNr Ŷ͛ĞƐƚr ƉĂƐr ƌĞƚƌŽƵǀĠĞr ƐƵƌr ůĞƐr ĂƵƚƌĞƐr

ƐĠƌƵŵƐrŚƵŵĂŝŶƐrĚĞrƚǇƉĞrNNrĂǀĠƌĠrĞƚrƉƌĠƐƵŵĠ͘rNůrĞƐƚrĞŶǀŝƐĂŐĞĂďůĞrƋƵĞrĐĞƐrĚĞƌŶŝĞƌƐrŶĞrƐŽŝĞŶƚrƉĂƐrĚĞƐr

ƚǇƉĞƐrNN͖rƚŽƵƚĞĨŽŝƐrĞŶrĂďƐĞŶĐĞrĚĞrĚĠƚĞĐƚŝŽŶrĚ͛éMQrĐŚĞǌrĐĞƐrƉĂƚŝĞŶƚĞƐ͕rŝůrĞƐƚrŝŵƉŽƐƐŝďůĞrĚĞrĐŽŶĐůƵƌĞrƐƵƌr

ĐĞrƉŽŝŶƚ͘rr

HŶr ŽƵƚƌĞ͕r ƵŶĞr ĨŝǆĂƚŝŽŶr ĂƐƉĠĐŝĨŝƋƵĞr Ăr ĠƚĠr ŵŝƐĞr ĞŶr ĠǀŝĚĞŶĐĞr ƉŽƵƌr ůĞƐr ƐĠƌƵŵƐr ŶŽŶr ŝŶĨĞĐƚĠƐ͘r 4ĞƐr

ƉƌŽĨŝůƐrŽďƐĞƌǀĠƐrǀĂƌŝĞŶƚrĚ͛ƵŶrƐĠƌƵŵrărů͛ĂƵƚƌĞrĐŚĞǌrĐĞƐrƉĂƚŝĞŶƚĞƐrĂƵǆrƚĞƌƌĂŝŶƐrŝĚĞŶƚŝƋƵĞƐ͘rXŶrŶŽƚĞrĂŝŶƐŝr

ůĂrƉƌĠƐĞŶĐĞrĚĞrďĂŶĚĞƐrĚŽŶƚrů͛ŝŶƚĞŶƐŝƚĠrĞƐƚrĨĂŝďůĞrŵĂŝƐrĐŽŵƉĂƌĂďůĞrărů͛ŝŶƚĞŶƐŝƚĠrĚĞƐrďĂŶĚĞƐrŽďƐĞƌǀĠĞƐr

ĐŚĞǌr ůĞƐr ƉĂƚŝĞŶƚƐr ŝŶĨĞĐƚĠƐ͘r DĞĐŝr ƌĞŶĚr ů͛ŝŶƚĞƌƉƌĠƚĂƚŝŽŶr ĚĞƐr ƐĠƌƵŵƐr ŝŶĨĞĐƚĠƐr ĚŝĨĨŝĐŝůĞ͕r ĞŶr ĞĨĨĞƚ͕r ĐĞƚƚĞr

ĨŝǆĂƚŝŽŶrĂƐƉĠĐŝĨŝƋƵĞrƉŽƵƌƌĂŝƚrŝŶƚĞƌĨĠƌĞƌrƐƵƌrůĂrůĞĐƚƵƌĞrĚĞƐrćd͘r4ĂrƉƌĠƐĞŶĐĞrĚĞrĐĞƐrďĂŶĚĞƐrĐŽŵƉƌŽŵĞƚr

ĚŽŶĐrĨŽƌƚĞŵĞŶƚrůĞrĚĠǀĞůŽƉƉĞŵĞŶƚrĚ͛ƵŶĞrƚĞĐŚŶŝƋƵĞrĚĞrƚǇƉĂŐĞrŝŶĚŝƌĞĐƚĞrƉĂƌrćd͘r

r

r

r

r

r



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϮr

ͲϳϭͲr
r

MMM͘ ^ƚƌĂƚĠŐŝĞIŶΣϮII

ϭ͘ 9ŽŶƚĞǆƚĞII
r

4Ăr ƐƚƌĂƚĠŐŝĞr ŶΣϮr ƌĞƉŽƐĞr ƐƵƌr ů͛ŝĚĞŶƚŝĨŝĐĂƚŝŽŶr ƋƵĂƐŝͲĞǆŚĂƵƐƚŝǀĞr ĚĞƐr ƉƌŽƚĠŝŶĞƐr ĂŶƚŝŐĠŶŝƋƵĞƐr ĚĞr

d͘oŐŽŶĚŝŝrŐƌąĐĞrărƵŶĞrĂƉƉƌŽĐŚĞrŶŽŶrĐŝďůĠĞrĨŽŶĚĠĞrƐƵƌrƵŶrŵŽĚğůĞrĚ͛ŝŶĨĞĐƚŝŽŶrŝŶoǀŝǀŽrƉƵŝƐrƐƵƌrů͛ĂŶĂůǇƐĞr

ĚƵrƉŽůǇŵŽƌƉŚŝƐŵĞrĚĞrĐĞƐrƉƌŽƚĠŝŶĞƐ͘rMĞƉƵŝƐrƋƵĞůƋƵĞƐrĂŶŶĠĞƐ͕růĞƐrƚĞĐŚŶŽůŽŐŝĞƐrĚĞrĨŝǆĂƚŝŽŶrĚ͛ĂŶƚŝĐŽƌƉƐr

ƉŽƵƌr ůĞƐrƌĠĂĐƚŝŽŶƐrĚĞrĐŽͲŝŵŵƵŶŽƉƌĠĐŝƉŝƚĂƚŝŽŶr;ĐŽͲNœͿrĞƚr ůĞƐrƌĠǀĠůĂƚŝŽŶƐrƉĂƌrƐƉĞĐƚƌŽŵĠƚƌŝĞrĚĞrŵĂƐƐĞr

ŽŶƚr ŐĂŐŶĠr ĞŶr ƐĞŶƐŝďŝůŝƚĠr Ğƚr ĞŶr ƐƉĠĐŝĨŝĐŝƚĠ͕r ƌĞŶĚĂŶƚr ăr ƉƌĠƐĞŶƚr ƉŽƐƐŝďůĞr ůĂr ĚĠƚĞĐƚŝŽŶr ĚĞr ƉƌŽƚĠŝŶĞƐr

ĂŶƚŝŐĠŶŝƋƵĞƐrƉƌĠƐĞŶƚĞƐrĞŶrĨĂŝďůĞrƋƵĂŶƚŝƚĠrĚĂŶƐrĚĞƐrĠĐŚĂŶƚŝůůŽŶƐrƌĞůĂƚŝǀĞŵĞŶƚrĐŽŵƉůĞǆĞƐ͘réŝŶƐŝ͕rŝůrĞƐƚr

ŵĂŝŶƚĞŶĂŶƚrĞŶǀŝƐĂŐĞĂďůĞrĚ͛ŝĚĞŶƚŝĨŝĞƌrƉĂƌrĐĞƐrƚĞĐŚŶŝƋƵĞƐrƵŶrůĂƌŐĞrƉĂŶĞůrĚĞrƉƌŽƚĠŝŶĞƐrĂŶƚŝŐĠŶŝƋƵĞƐrĚĞr

d͘oŐŽŶĚŝŝrĞƚrĚ͛ĞŶrĠƚƵĚŝĞƌrƉĂƌrůĂrƐƵŝƚĞrůĞrƉŽůǇŵŽƌƉŚŝƐŵĞ͘rr

MĂŶƐrůĞrĐĂĚƌĞrĚƵrƐĠƌŽƚǇƉĂŐĞ͕růĂrƌĞĐŚĞƌĐŚĞrĚĞrƉŽůǇŵŽƌƉŚŝƐŵĞrĐŽŶƐŝƐƚĞrărĚĠƚĞĐƚĞƌrĚĞƐrŵƵƚĂƚŝŽŶƐr

ƋƵŝrƐ͛ĞǆƉƌŝŵĞŶƚrĂƵrŶŝǀĞĂƵrƉƌŽƚĠŝƋƵĞrĞƚrƋƵŝrƐŽŶƚrƐƉĠĐŝĨŝƋƵĞƐrĚĞrƚǇƉĞ͘r4ĞƐrĠƚƵĚĞƐrĚĞrƉŽůǇŵŽƌƉŚŝƐŵĞr

ĂǇĂŶƚrĐŽŶĚƵŝƚrĂƵrĚĠǀĞůŽƉƉĞŵĞŶƚrĚĞƐrƚĞƐƚƐrĚĞrƐĠƌŽƚǇƉĂŐĞrƉƌĠƐĞŶƚĞŶƚrƋƵĞůƋƵĞƐrůŝŵŝƚĞƐrƋƵŝrƉŽƵƌƌĂŝĞŶƚr

ĞǆƉůŝƋƵĞƌr ůĞr ŵĂŶƋƵĞr ĚĞr ƐƉĠĐŝĨŝĐŝƚĠr ĚĞr ĐĞƐr ƚĞƐƚƐ͘r ŽƵƚr Ě͛ĂďŽƌĚ͕r ĐĞƐr ĂŶĂůǇƐĞƐr ƐŽŶƚr ůĞr ƉůƵƐr ƐŽƵǀĞŶƚr

ĞĨĨĞĐƚƵĠĞƐrƐƵƌrƵŶrĨĂŝďůĞrŶŽŵďƌĞrĚĞrƐŽƵĐŚĞƐr͗rĞŶrŐĠŶĠƌĂů͕rƐĞƵůƐrϭrărϮrŝŶĚŝǀŝĚƵƐrƌĞƉƌĠƐĞŶƚĞŶƚrϭrƚǇƉĞrĚĞr

ƐŽƵĐŚĞ͘rHŶƐƵŝƚĞ͕r ůĂrƉůƵƉĂƌƚrĚĞƐr ƐĠƋƵĞŶĐĞƐrĠƚƵĚŝĠĞƐrƐŽŶƚr ŝƐƐƵĞƐrĚĞrĚŽŶŶĠĞƐrĚĞrƐĠƋƵĞŶĕĂŐĞr»ćŶŐĞƌ͘r

DĞƚƚĞr ƚĞĐŚŶŝƋƵĞr ƉĞƌŵĞƚr Ě͛ŝĚĞŶƚŝĨŝĞƌr ĚĞƐr ŵƵƚĂƚŝŽŶƐr ƉŽŶĐƚƵĞůůĞƐr ĚĞr ƚǇƉĞr »QœƐr ;»ŝŶŐůĞr QƵĐůĞŽƚŝĚĞƐr

œŽůǇŵŽƌƉŚŝƐŵͿrĞƚrŝŶĚĞůƐr;ŝŶƐĞƌƚŝŽŶƐͬĚĠůĠƚŝŽŶƐͿrŵĂŝƐrĂƵĐƵŶĞrĚŽŶŶĠĞrĚĞrƉƌŽďĂďŝůŝƚĠrĚĞrƉƌĠƐĞŶĐĞrĚ͛ƵŶĞr

ŵƵƚĂƚŝŽŶr Ŷ͛Ǉr ĞƐƚr ĂƐƐŽĐŝĠĞ͕r ŚŽƌŵŝƐr ůĞr ĐŚƌŽŵĂƚŽŐƌĂŵŵĞ͘r Nůr ĞƐƚr ĂůŽƌƐr ĚŝĨĨŝĐŝůĞr ĚĞr ĚŝĨĨĠƌĞŶĐŝĞƌr ƵŶĞr

ŵƵƚĂƚŝŽŶrĚ͛ƵŶrĂƌƚĞĨĂĐƚrĚĞrƐĠƋƵĞŶĕĂŐĞ͘r4ĂrĐŽŵďŝŶĂŝƐŽŶrĚĞrĐĞƐrĚŝĨĨĠƌĞŶƚƐrĨĂĐƚĞƵƌƐr͗r ůĞrĨĂŝďůĞrŶŽŵďƌĞr

Ě͛ŝŶĚŝǀŝĚƵƐͬƚǇƉĞr ĚĞr ƐŽƵĐŚĞr Ğƚr ůĂr ĚŝĨĨŝĐƵůƚĠr ăr ĚŝƐƚŝŶŐƵĞƌr ůĞƐr ͨrǀƌĂŝĞƐrͩr ŵƵƚĂƚŝŽŶr ĚĞƐr ĂƌƚĞĨĂĐƚƐr ĚĞr

ƐĠƋƵĞŶĕĂŐĞ͕r ĂƵŐŵĞŶƚĞr ůĞr ƌŝƐƋƵĞr Ě͛ĂďŽƵƚŝƌr ăr ů͛ŝĚĞŶƚŝĨŝĐĂƚŝŽŶr ĞƌƌŽŶĠĞr ĚĞr ŵƵƚĂƚŝŽŶƐr ƐƉĠĐŝĨŝƋƵĞƐr ĚĞr

ƚǇƉĞ͘r 4ĞƐr ƚĞĐŚŶŝƋƵĞƐr Qj»r ;QĞǆƚr jĞŶĞƌĂƚŝŽŶr »ĞƋƵĞŶĐŝŶŐͿr ƉĞƌŵĞƚƚĞŶƚr ŶŽƚĂŵŵĞŶƚr ůĞr ƐĠƋƵĞŶĕĂŐĞr ăr

ŚĂƵƚrĚĠďŝƚrĚĞrŐĠŶŽŵĞƐrĐŽŵƉůĞƚƐ͘r4͛ĂůŝŐŶĞŵĞŶƚrĚĞƐrƐĠƋƵĞŶĐĞƐrŽďƚĞŶƵĞƐrărƵŶrŐĠŶŽŵĞrĚĞrƌĠĨĠƌĞŶĐĞr

ĨŽƵƌŶŝƚr ĚĞƐr ŝŶĨŽƌŵĂƚŝŽŶƐr ƋƵĂůŝƚĂƚŝǀĞƐr Ğƚr ƋƵĂŶƚŝƚĂƚŝǀĞƐr ƐƵƌr ĐŚĂƋƵĞr ďĂƐĞr ŝĚĞŶƚŝĨŝĠĞ͕r ĐĞr ƋƵŝr ĨĂĐŝůŝƚĞr ůĂr



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϮr

ͲϳϮͲr
r

ĚŝƐĐƌŝŵŝŶĂƚŝŽŶrĚĞƐrŵƵƚĂƚŝŽŶƐrĞƚrĚĞƐrĂƌƚĞĨĂĐƚƐrĚƵƐrĂƵǆrĞƌƌĞƵƌƐrĚĞr ƐĠƋƵĞŶĕĂŐĞ͘rDĞƚƚĞrĚŝƐĐƌŝŵŝŶĂƚŝŽŶr

ĞƐƚrƌĠĂůŝƐĠĞrărů͛ĂŝĚĞrĚ͛ĂŶĂůǇƐĞƐrĚ͛ĂƉƉĞůƐrĚĞrǀĂƌŝĂŶƚƐϭϳϱ͕ϭϳϲ͘rdƌŝğǀĞŵĞŶƚ͕rĐĞůůĞƐͲĐŝrĐŽŶƐŝƐƚĞŶƚrărƌĞĐĞŶƐĞƌr

ƚŽƵƚĞƐr ůĞƐrŵƵƚĂƚŝŽŶƐr ŽďƐĞƌǀĠĞƐr ƉĂƌr ƌĂƉƉŽƌƚr ăr ƵŶr ŐĠŶŽŵĞr ĚĞr ƌĠĨĠƌĞŶĐĞ͕r ůĞƵƌr ĂƐƐŽĐŝĞƌr ƵŶr ƐĐŽƌĞr ĚĞr

ƋƵĂůŝƚĠr Ğƚr ůĞƐr ĂŶŶŽƚĞƌr ĞŶr ĨŽŶĐƚŝŽŶr ĚĞr ůĞƵƌr ĞĨĨĞƚr͗r ĐŽĚŽŶr ƐƚŽƉ͕r ŐĂŝŶr ĚĞr ĨŽŶĐƚŝŽŶ͕r ŵƵƚĂƚŝŽŶr

ƐŝůĞŶĐŝĞƵƐĞͬŶŽŶrƐŝůĞŶĐŝĞƵƐĞr͘͘͘rMĞrƉůƵƐ͕růĞƐrƚĞĐŚŶŝƋƵĞƐrQj»rƐŽŶƚrƉůƵƐrĂĚĂƉƚĠĞƐrărů͛ĂŶĂůǇƐĞrĚ͛ƵŶrŐƌĂŶĚr

ŶŽŵďƌĞrĚĞrŐĠŶŽŵĞƐ͘réŝŶƐŝ͕rů͛ƵƚŝůŝƐĂƚŝŽŶrĚĞrĚŽŶŶĠĞƐrŝƐƐƵĞƐrĚĞrƐĠƋƵĞŶĕĂŐĞrQj»rƉĞƌŵĞƚƚƌĂŝƚrĚ͛ĠƚƵĚŝĞƌr

ƵŶrƉůƵƐrŐƌĂŶĚrŶŽŵďƌĞrĚ͛ŝŶĚŝǀŝĚƵƐrƌĞƉƌĠƐĞŶƚĂƚŝĨƐrĚĞrĐŚĂƋƵĞrŐĠŶŽƚǇƉĞrĞƚrĚĞrƌĞŶĨŽƌĐĞƌrůĞƐrĐŽŶĐůƵƐŝŽŶƐr

ĚĞƐrĠƚƵĚĞƐrďŝŽͲŝŶĨŽƌŵĂƚŝƋƵĞƐrĚĞrƉŽůǇŵŽƌƉŚŝƐŵĞ͘rr

DŽŵƉƚĞͲƚĞŶƵrĚĞrĐĞƐrĚŝĨĨĠƌĞŶƚƐrĠůĠŵĞŶƚƐ͕rů͛ŽďũĞĐƚŝĨrĞƐƚrŝĐŝrĚ͛ŝĚĞŶƚŝĨŝĞƌrƵŶrůĂƌŐĞrƉĂŶĞůrĚĞrƉƌŽƚĠŝŶĞƐr

ĂŶƚŝŐĠŶŝƋƵĞƐrĚĞrd͘oŐŽŶĚŝŝrĞƚrĚ͛ĞŶrĞǆƉůŽƌĞƌrůĞrƉŽůǇŵŽƌƉŚŝƐŵĞrărƉĂƌƚŝƌrĚĞrĚŽŶŶĠĞƐrĚĞrƐĠƋƵĞŶĕĂŐĞrŚĂƵƚr

ĚĠďŝƚrƐƵƌrƵŶrŶŽŵďƌĞrƉůƵƐrĐŽŶƐĠƋƵĞŶƚrĚĞrƐŽƵĐŚĞƐ͘rDĞrƚƌĂǀĂŝůrƐ͛ĞƐƚrĞĨĨĞĐƚƵĠrĞŶrϮrƚĞŵƉƐr͗rr

ϭ͘ 4͛ŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞƐrƉƌŽƚĠŝŶĞƐrĂŶƚŝŐĠŶŝƋƵĞƐrĚĞrd͘oŐŽŶĚŝŝrƉĂƌrƵŶĞrĂƉƉƌŽĐŚĞr ŝŶoǀŝǀŽrŶŽŶrĐŝďůĠĞr

ďĂƐĠĞr ƐƵƌr ĚĞƐr ƌĠĂĐƚŝŽŶƐr ĚĞr ĐŽͲNœr ĚĞr ƚĂĐŚǇǌŽŝƚĞƐr ĂǀĞĐr ĚĞƐr ƐĠƌƵŵƐrŵƵƌŝŶƐr ŚǇƉĞƌͲŝŵŵƵŶƐrĞƚr

ůĞƵƌrƌĠǀĠůĂƚŝŽŶrƉĂƌrƐƉĞĐƚƌŽŵĠƚƌŝĞrĚĞrŵĂƐƐĞ͘r

Ϯ͘ 4͛ĞǆƉůŽƌĂƚŝŽŶr ŝŶo ƐŝůŝĐŽr ĚƵr ƉŽůǇŵŽƌƉŚŝƐŵĞr ĚĞr ĐĞƐr ƉƌŽƚĠŝŶĞƐr ăr ů͛ĂŝĚĞr ĚĞƐr ĚŽŶŶĠĞƐr Qj»r ĚĞr

ƐĠƋƵĞŶĕĂŐĞr ĚĞr ŐĠŶŽŵĞƐr ĐŽŵƉůĞƚƐr ;ćj»ͲćŚŽůĞr jĞŶŽŵĞr »ĞƋƵĞŶĐŝŶŐͿr ĚĞr ϭϭϳr ƐŽƵĐŚĞƐr ĚĞr

d͘oŐŽŶĚŝŝ͕r ƉƵďůŝĠĞƐr ƐƵƌr ůĂr ƉůĂƚĞĨŽƌŵĞr ĚĞr ů͛HQéϲϱ͘r éƉƌğƐr ƵŶĞr ĂŶĂůǇƐĞr Ě͛ĂƉƉĞůr ĚĞr ǀĂƌŝĂŶƚ͕r ůĞr

ƉŽůǇŵŽƌƉŚŝƐŵĞr ĚĞƐr ϭϭϳr ƐĠƋƵĞŶĐĞƐr DM»r ĚĞr ĐŚĂƋƵĞr ĐŝďůĞr ŝĚĞŶƚŝĨŝĠĞr Ăr ĠƚĠr ĂŶĂůǇƐĠr ƐĞůŽŶr ϰr

ĂƉƉƌŽĐŚĞƐrĚŝĨĨĠƌĞŶƚĞƐr ͗r ů͛ĠƚƵĚĞr ĚĞr »QœƐr ƉĂƌr ůŽĐƵƐ͕r ů͛ĠƚƵĚĞr ĚĞr ůĂr ĚŝǀĞƌƐŝƚĠr ŐĠŶĠƚŝƋƵĞr ĚĞr ůĂr

ƐĠƋƵĞŶĐĞrĐŽŵƉůğƚĞrĚĞrĐŚĂƋƵĞrĐŝďůĞ͕rƵŶĞrĂŶĂůǇƐĞrĚĞƐrƌĠƐĞĂƵǆrĚ͛ŚĂƉůŽƚǇƉĞrĞƚrƵŶĞrĂŶĂůǇƐĞrĚĞr

ƉŚǇůŽŐĠŶŝĞ͘r œŽƵƌr ůĞƐr ŐğŶĞƐr ĂǇĂŶƚr ƌĠǀĠůĠr ůĂr ƉƌĠƐĞŶĐĞr Ě͛ƵŶr ƉŽůǇŵŽƌƉŚŝƐŵĞr ƚǇƉĞr ƐƉĠĐŝĨŝƋƵĞ͕r

ƵŶĞr ƌĞĐŚĞƌĐŚĞr Ě͛ĠƉŝƚŽƉĞr Ăr ĠƚĠr ƌĠĂůŝƐĠĞr ĂĨŝŶr Ě͛ĠǀĂůƵĞƌr ůĂr ƉŽƐƐŝďŝůŝƚĠr ĚĞr ĚĞƐŝŐŶr Ě͛ƵŶr ƉĞƉƚŝĚĞr

ƚǇƉĞrƐƉĠĐŝĨŝƋƵĞ͘r

r
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Ϯ͘ WƵďůŝĐĂƚŝŽŶIŶΣϮI
r

4ĞƐrƌĠƐƵůƚĂƚƐrĚĞrĐĞrƚƌĂǀĂŝůrĨŽŶƚrů͛ŽďũĞƚrĚ͛ƵŶĞrƉƵďůŝĐĂƚŝŽŶrƐĐŝĞŶƚŝĨŝƋƵĞrĞŶrĐŽƵƌƐrĚ͛ĠǀĂůƵĂƚŝŽŶr;ƐŽƵŵŝƐrůĞr
ϭϭͬϭϬͬϮϬϮϯrĚĂŶƐrœůŽƐrQĞŐůĞĐƚĞĚrƌŽƉŝĐĂůrMŝƐĞĂƐĞƐͿO

/ŶOǀŝǀŽIŵƵƌŝŶĞIĂƉƉƌŽĂĐŚIƚŽIŝĚĞŶƚŝĨǇIĂŶĚIƐƚƵĚǇIŝŵŵƵŶŽŐĞŶŝĐIƉƌŽƚĞŝŶƐIĂŶĚIƚŚĞŝƌIƉŽůǇŵŽƌƉŚŝƐŵIƚŽI
ƐĞƌŽƚǇƉĞId͘OŐŽŶĚŝŝI

×ƵŶŶŝŶŐrƚŝƚůĞ͗rd͘oŐŽŶĚŝŝoƐĞƌŽƚǇƉŝŶŐI

)ƵůŝĞrMĞŶŝƐϭ͕Ϯ͕rDŚůŽĞrjŽŵŵĞŶŐŝŶŐĞƌϮ͕r4ĂĞƚŝƚŝĂrdĞĂůϮ͕rdĞƌŶĂƌĚrDŝŵŽŶϯ͕ϰ͕ϱ͕réŶŶĞͲ»ŽƉŚŝĞr

MĞůĞƉůĂŶĐƋƵĞϯ͕ϲ͕r.ĠůğŶĞrTƌŝĐŬĞƌr.ŝĚĂůŐŽϯ͕ϳ͕rDŽƌĂůŝĞr4ΖXůůŝǀŝĞƌϯ͕ϴ͕ϵ͕r4ƵĐrœĂƌŝƐϯ͕ϭϬ͕r.ĞƌǀĠrœĞůůŽƵǆϯ͕ϳ͕r

DŚƌŝƐƚĞůůĞrœŽŵĂƌĞƐϯ͕ϭϭ͕ϭϮ͕rr»ĂŶĚƌŝŶĞr.ŽƵǌĞϯ͕ϭϮ͕ϭϯ͕réůĞǆĂŶĚĞƌrć͘rœĨĂĨĨϭ͕Ϯ͕rNƐĂďĞůůĞr<ŝůůĞŶĂrϯ͕ϭϰ͕ϭϱ͕r

XĚŝůĞr<ŝůůĂƌĚϭ͕Ϯ͕ϯr

ϭNŶƐƚŝƚƵƚr ĚĞr œĂƌĂƐŝƚŽůŽŐŝĞr Ğƚr ĚĞr œĂƚŚŽůŽŐŝĞr ƌŽƉŝĐĂůĞ͕r §×ϳϮϵϮr MǇŶĂŵŝƋƵĞr ĚĞƐr ŝŶƚĞƌĂĐƚŝŽŶƐr ŚƀƚĞr

ƉĂƚŚŽŐğŶĞ͕rTĠĚĠƌĂƚŝŽŶrĚĞrFĠĚĞĐŝŶĞrƌĂŶƐůĂƚŝŽŶŶĞůůĞ͕r§ŶŝǀĞƌƐŝƚĠrĚĞr»ƚƌĂƐďŽƵƌŐ͕r»ƚƌĂƐďŽƵƌŐ͕rTƌĂŶĐĞr

Ϯ4ĂďŽƌĂƚŽŝƌĞr ĚĞr œĂƌĂƐŝƚŽůŽŐŝĞr Ğƚr FǇĐŽůŽŐŝĞr FĠĚŝĐĂůĞ͕r .ƀƉŝƚĂƵǆr §ŶŝǀĞƌƐŝƚĂŝƌĞƐr ĚĞr »ƚƌĂƐďŽƵƌŐ͕r

»ƚƌĂƐďŽƵƌŐ͕rTƌĂŶĐĞr

ϯDĞŶƚƌĞrQĂƚŝŽŶĂůrĚĞr×ĠĨĠƌĞŶĐĞrŽǆŽƉůĂƐŵŽƐĞͲœƀůĞrƐĠƌŽůŽŐŝĞ͕r.ƀƉŝƚĂƵǆr§ŶŝǀĞƌƐŝƚĂŝƌĞƐrĚĞr»ƚƌĂƐďŽƵƌŐ͕r

»ƚƌĂƐďŽƵƌŐ͕rTƌĂŶĐĞr

ϰ4ĂďŽƌĂƚŽŝƌĞrĚĞrœĂƌĂƐŝƚŽůŽŐŝĞͲFǇĐŽůŽŐŝĞ͕rD.§rĚΖéŶŐĞƌƐ͕réŶŐĞƌƐ͕rTƌĂŶĐĞ͘rr

ϱéŶŐĞƌƐr§ŶŝǀĞƌƐŝƚǇ͕rdƌĞƐƚr§ŶŝǀĞƌƐŝƚǇ͕rN×T͕r»T×rϰϮϬϴrNDé͕réŶŐĞƌƐ͕rTƌĂŶĐĞr

ϲD.§r 4ŝůůĞ͕r œĂƌĂƐŝƚŽůŽŐǇr FǇĐŽůŽŐǇr MĞƉĂƌƚŵĞŶƚ͕r 4ŝůůĞr §ŶŝǀĞƌƐŝƚǇ͕r NŶƐĞƌŵ͕r §ϵϵϱr Ͳr 4N×NDr Ͳr 4ŝůůĞr

NŶĨůĂŵŵĂƚŝŽŶr×ĞƐĞĂƌĐŚrNŶƚĞƌŶĂƚŝŽŶĂůrDĞŶƚĞƌ͕r4ŝůůĞ͕rTƌĂŶĐĞr

ϳ4ĂďŽƌĂƚŽƌǇr ŽĨr œĂƌĂƐŝƚŽůŽŐǇr ĂŶĚr FǇĐŽůŽŐǇ͕r jƌĞŶŽďůĞͲéůƉĞƐr §ŶŝǀĞƌƐŝƚǇr .ŽƐƉŝƚĂůr ͖r NŶƐƚŝƚƵƚĞr ĨŽƌr

éĚǀĂŶĐĞĚr dŝŽƐĐŝĞŶĐĞƐ͕r NQ»H×Fr §ϭϮϬϵ͕r DQ×»r §F×ϱϯϬϵ͕r jƌĞŶŽďůĞr éůƉĞƐr §ŶŝǀĞƌƐŝƚǇr .ŽƐƉŝƚĂů͕r

jƌĞŶŽďůĞ͕rTƌĂŶĐĞr

ϴN.§ͲFĠĚŝƚĞƌƌĂŶĠĞrNŶĨĞĐƚŝŽŶ͕réƐƐŝƐƚĂŶĐĞrœƵďůŝƋƵĞr.ƀƉŝƚĂƵǆrĚĞrFĂƌƐĞŝůůĞr;éœͲ.FͿ͕rFĂƌƐĞŝůůĞ͕rTƌĂŶĐĞr

ϵéŝǆrFĂƌƐĞŝůůĞr§ŶŝǀĞƌƐŝƚǇ͕rN×M͕réœͲ.F͕r»»é͕r<N×XFH͕rN.§rFĠĚŝƚĞƌƌĂŶĠĞ͕rFĂƌƐĞŝůůĞ͕rTƌĂŶĐĞr
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ϭϬrœĂƌĂƐŝƚŽůŽŐǇrůĂďŽƌĂƚŽƌǇ͕réœͲ.œr»ŽƌďŽŶŶĞrƵŶŝǀĞƌƐŝƚĠ͕rŚƀƉŝƚĂůrœŝƚŝĠͲ»ĂůƉġƚƌŝğƌĞ͕rœĂƌŝƐ͕rTƌĂŶĐĞr

ϭϭœĂƌĂƐŝƚŽůŽŐǇͲFǇĐŽůŽŐǇr ůĂďŽƌĂƚŽƌǇr D.§rQŝĐĞ͕r NQ»H×FrϭϬϲϱ͕r DϯF͕r DƀƚĞr Ě͛éǌƵƌr §ŶŝǀĞƌƐŝƚƚǇ͕r TƌĂŶĐĞr

ϭϮœĂƌĂƐŝƚŽůŽŐǇrůĂďŽƌĂƚŽƌǇ͕réœͲ.œ͕r.ƀƉŝƚĂůrdŝĐŚĂƚrͲrDůĂƵĚĞrdĞƌŶĂƌĚ͕rœĂƌŝƐ͕rTƌĂŶĐĞr

ϭϯ§ŶŝǀĞƌƐŝƚǇrŽĨrœĂƌŝƐrDŝƚĠ͕rN×MrϮϲϭ͕rFH×N͕rœĂƌŝƐ͕rTƌĂŶĐĞr

ϭϰMĞƉĂƌƚŵĞŶƚrŽĨrœĂƌĂƐŝƚŽůŽŐǇrĂŶĚrFĞĚŝĐĂůrFǇĐŽůŽŐǇ͕rQĂƚŝŽŶĂůr×ĞĨĞƌĞŶĐĞrDĞŶƚƌĞrŽŶrŽǆŽƉůĂƐŵŽƐŝƐ͕r

×ĞŝŵƐr.ŽƐƉŝƚĂů͕r×ĞŝŵƐ͕rTƌĂŶĐĞr

ϭϱrĞĂŵrHérϳϱϭϬ͕r»T×rDéœͲ»éQH͕r×ĞŝŵƐrDŚĂŵƉĂŐŶĞréƌĚĞŶŶĞr§ŶŝǀĞƌƐŝƚǇ͕r×ĞŝŵƐ͕rTƌĂŶĐĞ͘r

VďƐƚƌĂĐƚ͗II

MŶƚƌŽĚƵĐƚŝŽŶ͗rd͘oŐŽŶĚŝŝoŝƐrĂrƉĂƚŚŽŐĞŶrĐŚĂƌĂĐƚĞƌŝǌĞĚrďǇrĂrůĂƌŐĞrǀĂƌŝĞƚǇrŽĨrƐƚƌĂŝŶƐrǁŚŽƐĞrǀŝƌƵůĞŶĐĞrĂŶĚr

ĐůŝŶŝĐĂůr ƐĞǀĞƌŝƚǇr ĂƌĞr ůŝŬĞůǇr ůŝŶŬĞĚr ƚŽr ƚŚĞŝƌr ŐĞŶŽƚǇƉĞ͘r DƵƌƌĞŶƚůǇ͕r ƚŚĞr ƐƚƌĂŝŶƐr ĂƌĞr ŐĞŶŽƚǇƉĞĚr ƵƐŝŶŐr

ƌĞƐƚƌŝĐƚŝŽŶr ĨƌĂŐŵĞŶƚr ůĞŶŐƚŚrƉŽůǇŵŽƌƉŚŝƐŵ͕rŵƵůƚŝůŽĐƵƐr ƐĞƋƵĞŶĐĞrƚǇƉŝŶŐ͕rĂŶĚrŵŝĐƌŽƐĂƚĞůůŝƚĞrŵĂƌŬĞƌƐ͘r

ŚŝƐrƚǇƉŝŶŐrƌĞƋƵŝƌĞƐrƚŚĞrƐƚƌĂŝŶΖƐrMQé͕rǁŚŝĐŚr ŝƐrĚŝĨĨŝĐƵůƚrƚŽrŽďƚĂŝŶ͘rérƐĞƌŽƚǇƉŝŶŐrƚĞƐƚrĐŽƵůĚrŽǀĞƌĐŽŵĞr

ƚŚĞrĐŽŶƐƚƌĂŝŶƚƐrŽĨrŐĞŶŽƚǇƉŝŶŐ͕rƚŚĞrĐŚĂůůĞŶŐĞrďĞŝŶŐrƚŽrŝĚĞŶƚŝĨǇrƚǇƉĞͲƐƉĞĐŝĨŝĐrƉƌŽƚĞŝŶƐ͘r

zĂƚĞƌŝĂůIĂŶĚIŵĞƚŚŽĚƐ͗rćĞrŝĚĞŶƚŝĨŝĞĚrŝŵŵƵŶŽŐĞŶŝĐrd͘oŐŽŶĚŝŝrƉƌŽƚĞŝŶƐrĨƌŽŵrĐŽͲŝŵŵƵŶŽƉƌĞĐŝƉŝƚĂƚŝŽŶƐr

ŽĨrƚŚƌĞĞrƚĂĐŚǇǌŽŝƚĞrƐƚƌĂŝŶƐr;TX§͕rFHϰϵ͕rĂŶĚr<HjͿrǁŝƚŚrŚǇƉĞƌŝŵŵƵŶĞrŵƵƌŝŶĞrƐĞƌĂ͕rĂŶĚrĐĂƌƌŝĞĚrŽƵƚrĂŶr

ŝŶo ƐŝůŝĐŽr ƉŽůǇŵŽƌƉŚŝƐŵr ƐƚƵĚǇr ŽĨr ƚŚĞr ŝĚĞŶƚŝĨŝĞĚr ƉƌŽƚĞŝŶƐ͘r QŽŶͲƐŝůĞŶƚrŵƵƚĂƚŝŽŶƐrǁĞƌĞr ŝŶǀĞƐƚŝŐĂƚĞĚr ŝŶr

ƚŚĞƐĞrĐĂŶĚŝĚĂƚĞƐrƵƐŝŶŐrƚŚĞrǁŚŽůĞͲŐĞŶŽŵĞrƐĞƋƵĞŶĐĞƐrŽĨrϭϭϳrd͘oŐŽŶĚŝŝrƐƚƌĂŝŶƐrĚŝǀŝĚĞĚrŝŶƚŽrĨŝǀĞrƚǇƉĞƐ͘r

ŚĞŝƌr ƉŽůǇŵŽƌƉŚŝƐŵr ǁĂƐr ĂŶĂůǇǌĞĚr ďǇr ƐƚƵĚǇŝŶŐr ƚŚĞr ƐŝŶŐůĞͲŶƵĐůĞŽƚŝĚĞr ƉŽůǇŵŽƌƉŚŝƐŵƐr ƉĞƌr ůŽĐƵƐ͕r

ŐĞŶĞƚŝĐrĚŝǀĞƌƐŝƚǇ͕rŚĂƉůŽƚǇƉĞrŶĞƚǁŽƌŬƐ͕rĂŶĚrƉŚǇůŽŐĞŶĞƚŝĐrƚƌĞĞƐ͘r

ZĞƐƵůƚƐ͗rćĞrŝĚĞŶƚŝĨŝĞĚrϳϮϳrŝŵŵƵŶŽŐĞŶŝĐrƉƌŽƚĞŝŶƐ͕rŝŶĐůƵĚŝŶŐrϭϲйrj×é͕r×Xœͬ×XQ͕rĂŶĚr»éj͘rXĨrƚŚĞƐĞ͕r

ϮϱϮrĚŝƐƉůĂǇĞĚrĂrŶŽŶͲƐŝůĞŶƚrƉŽůǇŵŽƌƉŚŝƐŵ͘rjĞŶĞƚŝĐrĚŝǀĞƌƐŝƚǇrĂŶĂůǇƐŝƐr ŝĚĞŶƚŝĨŝĞĚr ĨŽƵƌrĐĂŶĚŝĚĂƚĞƐrǁŝƚŚr

ƉŽƚĞŶƚŝĂůr ƚǇƉĞr ƐƉĞĐŝĨŝĐŝƚǇ͘r .ĂƉůŽƚǇƉŝĐ͕r ƉŚǇůŽŐĞŶĞƚŝĐr ĂŶĚr ƉĞƌͲůŽĐƵƐr ĂŶĂůǇƐĞƐr ĐŽƵůĚr ŶŽƚr ĐŽŶĨŝƌŵr

ƐƉĞĐŝĨŝĐŝƚǇrƚŽrĚĂƚĞ͘r

9ŽŶĐůƵƐŝŽŶ͗rXƵƌr ƐƚƵĚǇr ŝƐr ƚŚĞr ĨŝƌƐƚr ƚŽrŚĂǀĞr ŝĚĞŶƚŝĨŝĞĚrĂrǀĞƌǇr ůĂƌŐĞrŶƵŵďĞƌrŽĨr ŝŵŵƵŶŽŐĞŶŝĐrd͘oŐŽŶĚŝŝo

ƉƌŽƚĞŝŶƐr ƵƐŝŶŐr ĂŶo ŝŶo ǀŝǀŽr ĂƉƉƌŽĂĐŚ͘rFŽƐƚr ŽĨr ƚŚĞƐĞr ƉƌŽƚĞŝŶƐr ĐŽƵůĚr ĐŽŶƐƚŝƚƵƚĞr ŶŽǀĞůr ƚĂƌŐĞƚƐr ĨŽƌr ƚŚĞr
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ĚĞǀĞůŽƉŵĞŶƚrŽĨr ƚǇƉŝŶŐrĂƐƐĂǇƐ͘rMĞƐƉŝƚĞr ƚŚĞr ůĂĐŬrŽĨr ƚǇƉĞͲƐƉĞĐŝĨŝĐrƉŽůǇŵŽƌƉŚŝƐŵrŽďƐĞƌǀĞĚ͕r ƚŚŝƐr ƐƚƵĚǇr

ĐŽƵůĚrůĞĂĚrƚŽrĂrƉĂƚŚŽƉŚǇƐŝŽůŽŐŝĐĂůrƌĞĚĞĨŝŶŝƚŝŽŶrŽĨrƐƚƌĂŝŶrƚǇƉĞƐ͘r

QĞǇǁŽƌĚƐI͗IdŽǆŽƉůĂƐŵĂ͕OƐĞƌŽƚǇƉŝŶŐ͕IƐƚƌĂŝŶIƚǇƉĞ͕IŝŵŵƵŶŽŐĞŶŝĐIƉƌŽƚĞŝŶ͕IŵĂƐƐIƐƉĞĐƚƌŽŵĞƚƌǇI

MŶƚƌŽĚƵĐƚŝŽŶII

dŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝr ;d͘oŐŽŶĚŝŝͿo ŝƐrĂrƉĂƚŚŽŐĞŶrƚŚĂƚr ŝŶĨĞĐƚƐrŵĂŶǇrĂŶŝŵĂůƐrĂŶĚr ĨŽƌrǁŚŝĐŚrŚƵŵĂŶƐrĂƌĞrĂr

ƉĂƌĂƐŝƚŝĐrĚĞĂĚͲĞŶĚ͘rŚĞrdŽǆŽƉůĂƐŵĂrŐĞŶƵƐrŝƐrƌĞƉƌĞƐĞŶƚĞĚrďǇrĂrƐŝŶŐůĞrƐƉĞĐŝĞƐ͕rǁŝƚŚŝŶrǁŚŝĐŚrƚŚĞƌĞrŝƐrĂr

ĚŝǀĞƌƐŝƚǇr ŽĨr ƐƚƌĂŝŶƐr ĚĞƉĞŶĚŝŶŐr ŽŶr ŐĞŽŐƌĂƉŚŝĐĂůr ĚŝƐƚƌŝďƵƚŝŽŶr ĂŶĚr ǀŝƌƵůĞŶĐĞr ;ϭʹϰͿ͘r ŚĞƌĞr ĂƌĞr ƐĞǀĞƌĂůr

ŐĞŶĞƚŝĐr ĐůĂƐƐŝĨŝĐĂƚŝŽŶƐr ŽĨr ƚŚĞƐĞr ƐƚƌĂŝŶƐ͘r ŚĞr ŽƌŝŐŝŶĂůr ŽŶĞr ĚĞƐĐƌŝďĞƐr Ăr ĐůŽŶĂůr ƉŽƉƵůĂƚŝŽŶr ǁŝƚŚr ƚŚƌĞĞr

ůŝŶĞĂŐĞƐ͕r ŶĂŵĞůǇr ǇƉĞƐr N͕r NN͕r ĂŶĚr NNNr ;ϮͿ͕r ĂŶĚr ƚŚĞr ƐŽͲĐĂůůĞĚr ΗĂƚǇƉŝĐĂůΗr ƐƚƌĂŝŶƐ͕r ǁŚŝĐŚr ĚŝƐƉůĂǇr ŐƌĞĂƚĞƌr

ŐĞŶĞƚŝĐrĚŝǀĞƌƐŝƚǇr;ϭͿ͘r»ŝŶĐĞrƚŚĞŶ͕rƚŚĞrĐůĂƐƐŝĨŝĐĂƚŝŽŶƐrŚĂǀĞrĞǀŽůǀĞĚrďǇrŐƌŽƵƉŝŶŐrƚŚĞrƐƚƌĂŝŶƐrŝŶƚŽrϲrĐůĂĚĞƐr

ĂŶĚrϭϲrŚĂƉůŽŐƌŽƵƉƐrďĂƐĞĚrŽŶrƌĞƐƚƌŝĐƚŝŽŶrĨƌĂŐŵĞŶƚrůĞŶŐƚŚrƉŽůǇŵŽƌƉŚŝƐŵr;×T4œͿ͕rŵƵůƚŝůŽĐƵƐrƐĞƋƵĞŶĐĞr

ƚǇƉŝŶŐr;F»4Ϳ͕rĂŶĚrŵŝĐƌŽƐĂƚĞůůŝƚĞrŵĂƌŬĞƌƐr;F»Ϳr;ϱ͕ϲͿ͘r

éŵŽŶŐr ƚŚĞƐĞr ůŝŶĞĂŐĞƐ͕rǇƉĞƐrNNr ĂŶĚr NNNr ĂƌĞr ĐŽŶƐŝĚĞƌĞĚrĂƐrŶŽŶͲǀŝƌƵůĞŶƚr ĂŶĚrƉŽƚĞŶƚŝĂůůǇr ĐǇƐƚŽŐĞŶŝĐr ŝŶr

ŵŝĐĞrĂŶĚrŚƵŵĂŶƐr;ϳ͕ϴͿ͘rǇƉĞrNNrƐƚƌĂŝŶƐrĂƌĞrƚŚĞrŵŽƐƚrǁŝĚĞƐƉƌĞĂĚ͕rƉĂƌƚŝĐƵůĂƌůǇrŝŶrHƵƌŽƉĞr;ϵϬйͿ͕réĨƌŝĐĂr

;ϱϰйͿ͕rĂŶĚrQŽƌƚŚréŵĞƌŝĐĂr;ϯϴйͿr;ϵͿ͘rǇƉĞrNrĂŶĚrĂƚǇƉŝĐĂůrƐƚƌĂŝŶƐrĂƌĞrŵŽƌĞrǀŝƌƵůĞŶƚ͘rŚĞǇrĂƌĞrŶŽƚĂďůǇr

ƌĞƐƉŽŶƐŝďůĞr ĨŽƌr ƐĞǀĞƌĞr ƉƵůŵŽŶĂƌǇ͕r ĐĞƌĞďƌĂůr Žƌ͕r ŽĐƵůĂƌr ĚĂŵĂŐĞ͕r ǁŚŝĐŚr ĚŽĞƐr ŶŽƚr ĂƉƉĞĂƌr ƚŽr ďĞr

ĐŽƌƌĞůĂƚĞĚrǁŝƚŚr ƚŚĞr ŚŽƐƚΖƐr ŝŵŵƵŶĞr ƐƚĂƚƵƐ͘r ŚĞǇr ĂƌĞrŵĂŝŶůǇr ŝƐŽůĂƚĞĚr ŝŶr »ŽƵƚŚréŵĞƌŝĐĂ͕r ƐƵĐŚr ĂƐr ƚŚĞr

éŵĂǌŽŶŝĂŶrƐƚƌĂŝŶƐr;ϴϯйͿ͕rĂŶĚrŝŶréƐŝĂr;ϭϴйrĨŽƌrǇƉĞrNrĂŶĚrϴϭйrĨŽƌrĂƚǇƉŝĐĂůrƐƚƌĂŝŶƐͿ͘réĨƌŝĐĂrϭ͕rĚĞƚĞĐƚĞĚr

ĨŽƌrƚŚĞrĨŝƌƐƚrƚŝŵĞrŝŶrĚŽŵĞƐƚŝĐrĐĂƚƐ͕rƐĞĞŵƐrƚŽrďĞrĂƐrǀŝƌƵůĞŶƚrĂƐrǇƉĞrNrƐƚƌĂŝŶƐ͘r NƚrŚĂƐrďĞĞŶr ŝƐŽůĂƚĞĚr ŝŶr

ƐŽŵĞr ĐĂƐĞƐr ŽĨr ĐŽŶŐĞŶŝƚĂůr ƚŽǆŽƉůĂƐŵŽƐŝƐr ;ϭϬʹϭϯͿr ĂŶĚr ƐĞǀĞƌĞr ƚŽǆŽƉůĂƐŵŽƐŝƐr ŝŶr ŝŵŵƵŶŽĐŽŵƉĞƚĞŶƚr

ƉĂƚŝĞŶƚƐr;ϭϰͿ͘rŚĞƌĞĨŽƌĞ͕rŝƚrĂƉƉĞĂƌƐrůŝŶŬƐrďĞƚǁĞĞŶrƚŚĞrƐƚƌĂŝŶΖƐrŐĞŶŽƚǇƉĞrĂŶĚrŝƚƐrǀŝƌƵůĞŶĐĞrŝŶrŚƵŵĂŶƐ͘r

dĞƚƚĞƌrŝĚĞŶƚŝĨŝĐĂƚŝŽŶrŽĨrƚŚĞrƐƚƌĂŝŶrƚǇƉĞƐrĂƐƐŽĐŝĂƚĞĚrǁŝƚŚrƐĞǀĞƌĞrĐůŝŶŝĐĂůrŵĂŶŝĨĞƐƚĂƚŝŽŶƐrĐŽƵůĚrŝŵƉƌŽǀĞr

ƚŚĞrŵĂŶĂŐĞŵĞŶƚrŽĨrƚŚĞƐĞrĐĂƐĞƐ͘r.ŽǁĞǀĞƌ͕rƚŚĞrůŝŶŬrďĞƚǁĞĞŶrƚŚĞrƐƚƌĂŝŶrƚǇƉĞrĂŶĚrƚŚĞrƉĂƚŚŽƉŚǇƐŝŽůŽŐǇr

ŽĨr ƚŚĞr ŝŶĨĞĐƚŝŽŶr ŝƐr ĚŝĨĨŝĐƵůƚr ƚŽr ĞƐƚĂďůŝƐŚ͘r NŶĚĞĞĚ͕r ƐƚƌĂŝŶr ŐĞŶŽƚǇƉŝŶŐr ĐĂŶr ŽŶůǇr ďĞr ƉĞƌĨŽƌŵĞĚr ǁŝƚŚr Ăr

ƐƵĨĨŝĐŝĞŶƚrĂŵŽƵŶƚrŽĨrd͘oŐŽŶĚŝŝrMQérŝŶrƚŚĞrƐĂŵƉůĞƐ͘rŚŝƐrĐŽŶĚŝƚŝŽŶrŝƐrƌĂƌĞůǇrĂĐŚŝĞǀĞĚrŝŶrƉĂƚŝĞŶƚƐrĂƐrƚŚĞr



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϮr

ͲϳϲͲr
r

ŝŶĨĞĐƚŝŽŶrŝƐrĂƐǇŵƉƚŽŵĂƚŝĐrŝŶrŵŽƐƚrĐĂƐĞƐr;ϭϱ͕ϭϲͿ͘rérƐĞƌŽƚǇƉŝŶŐrƚĞĐŚŶŝƋƵĞrƚŚĂƚrĞŶĂďůĞƐrŝŶĚŝƌĞĐƚrƐƚƌĂŝŶr

ƚǇƉŝŶŐrďǇrĂŶƚŝďŽĚǇrƐƉĞĐŝĨŝĐŝƚǇrĐŽƵůĚrďĞrĂrƚŽŽůrŽĨrƉĂƌĂŵŽƵŶƚrŝŵƉŽƌƚĂŶĐĞrĨŽƌrďĞƚƚĞƌrĚĞƐĐƌŝďŝŶŐod͘oŐŽŶĚŝŝo

ĞƉŝĚĞŵŝŽůŽŐǇrĂŶĚrŝŵƉƌŽǀŝŶŐrƉĂƚŝĞŶƚrŵĂŶĂŐĞŵĞŶƚ͘r

ŚĞr Ăŝŵr ŽĨr ƐĞƌŽƚǇƉŝŶŐr ŝƐr ƚŽr ŝĚĞŶƚŝĨǇr ƚǇƉĞͲƐƉĞĐŝĨŝĐr ƉĞƉƚŝĚĞƐr ƚŚĂƚr ĚĞƚĞĐƚr ƚǇƉĞͲƐƉĞĐŝĨŝĐr ĂŶƚŝďŽĚŝĞƐr ŝŶr

ƉĂƚŝĞŶƚƐ͘r »ĞǀĞƌĂůr ƐĞƌŽƚǇƉŝŶŐr ƚĞƐƚƐr ŚĂǀĞr ďĞĞŶr ĚĞǀĞůŽƉĞĚr ďĂƐĞĚr ŽŶr ŝŶo ƐŝůŝĐŽr ƐƚƵĚŝĞƐr ƚŽr ŝĚĞŶƚŝĨǇr

ŝŵŵƵŶŽŐĞŶŝĐr ƉƌŽƚĞŝŶƐr ǁŝƚŚr ƚǇƉĞͲƐƉĞĐŝĨŝĐr ƉŽůǇŵŽƌƉŚŝƐŵƐ͘r ŚĞr ŵŽƐƚr ǁŝĚĞůǇr ƐƚƵĚŝĞĚr ŝŵŵƵŶŽŐĞŶŝĐr

ƉƌŽƚĞŝŶƐr ƚŽr ĚĂƚĞr ĂƌĞr ƚŚŽƐĞr ĚĞƌŝǀĞĚr ĨƌŽŵr ĂƉŝĐŽŵƉůĞǆĂŶr ŽƌŐĂŶĞůůĞƐ͕r ƐƵĐŚr ĂƐr ĚĞŶƐĞr ŐƌĂŶƵůĞr ƉƌŽƚĞŝŶƐr

;j×éͿ͕rŵŝĐƌŽŶĞŵĞrƉƌŽƚĞŝŶƐr;FNDͿ͕rƌŚŽƉƚƌǇr;×Xœͬ×XQͿrƉƌŽƚĞŝŶƐ͕rĂŶĚrƐƵƌĨĂĐĞrĂŶƚŝŐĞŶƐr;»éjͿr;ϭϳʹϮϳͿ͘r

érƌĞĐĞŶƚrƐƚƵĚǇrŝŶǀĞƐƚŝŐĂƚĞĚrĂrǁŝĚĞƌrƉĂŶĞůrŽĨrƉƌŽƚĞŝŶƐrďǇrŝŶƚĞŐƌĂƚŝŶŐr ŝŶoƐŝůŝĐŽrƉŽůǇŵŽƌƉŚŝƐŵrĂŶĂůǇƐŝƐr

ŽŶrƉƌŽƚĞŝŶƐrŚĂǀŝŶŐrĂrƐŝŐŶĂůrƉĞƉƚŝĚĞr;ϭϴͿ͘rNŶĚĞĞĚ͕rƐĞĐƌĞƚĞĚrĂŶĚrƐƵƌĨĂĐĞrƉƌŽƚĞŝŶƐrĂƌĞrƚŚĞrŵŽƐƚrůŝŬĞůǇrƚŽr

ďĞr ŝŵŵƵŶŽŐĞŶŝĐ͘r XǀĞƌĂůů͕r ĂƉƉƌŽǆŝŵĂƚĞůǇr ϳϬrd͘oŐŽŶĚŝŝr ƉƌŽƚĞŝŶƐr ŚĂǀĞr ďĞĞŶr ĂŶĂůǇǌĞĚr ĨŽƌr ƚŚĞr

ĚĞǀĞůŽƉŵĞŶƚr ŽĨr ƐĞƌŽƚǇƉŝŶŐr ƚĞƐƚƐ͘r ŚĞƐĞr ŝŶĐůƵĚĞr j×éϲr ĂŶĚr j×éϳ͕r ƚŚĞr ŵŽƐƚr ĞǆƚĞŶƐŝǀĞůǇr ƐƚƵĚŝĞĚr

ƉƌŽƚĞŝŶƐ͕r ĂƐrǁĞůůr ĂƐrj×éϯͲϰr ĂŶĚrϱ͕r »éjϭͲϮͲϯr ĂŶĚrϰ͕r ĂŶĚr×XœϭͲϱͲϴͲϭϲͲϭϴr ĂŶĚrϮϬr ;ϭϳʹϮϳͿ͘r Žr ĚĂƚĞ͕r

ƐĞƌŽƚǇƉŝŶŐrƚĞƐƚƐrŚĂǀĞrďĞĞŶrĚĞǀĞůŽƉĞĚrďĂƐĞĚrŽŶrƚǇƉĞͲƐƉĞĐŝĨŝĐrƉĞƉƚŝĚĞƐrŽďƚĂŝŶĞĚrĨƌŽŵrƚŚĞƐĞrƉƌŽƚĞŝŶƐ͘r

DƵƌƌĞŶƚr ƐĞƌŽƚǇƉŝŶŐr ƚĞĐŚŶŝƋƵĞƐr ŚĂǀĞr ůŝŵŝƚĞĚr ƉĞƌĨŽƌŵĂŶĐĞ͘rćŚŝůĞr ƚŚĞǇr ĐĂŶr ĚŝƐƚŝŶŐƵŝƐŚr ǇƉĞr NNr ĨƌŽŵr

ŶŽŶͲǇƉĞr NN͕r ƚŚĞr ĚŝĨĨĞƌĞŶƚŝĂƚŝŽŶr ŽĨr ŽƚŚĞƌr ƚǇƉĞƐr ŝƐr ŵŽƌĞr ƵŶƌĞůŝĂďůĞ͘r ér ƐƚƵĚǇr ŚĂƐr ƐŚŽǁŶr ƚŚĂƚr ďǇr

ŽƉƚŝŵŝǌŝŶŐrƉĞƉƚŝĚĞƐrŽŶrϭrƚŽrϯrĂŵŝŶŽrĂĐŝĚƐr;ééͿ͕r ŝƚr ŝƐrƉŽƐƐŝďůĞrƚŽrŝŶĐƌĞĂƐĞrƚŚĞŝƌrĚŝƐĐƌŝŵŝŶĂƚŝŶŐrƉŽǁĞƌr

;ϮϴͿ͘r .ŽǁĞǀĞƌ͕r ĞǀĞŶr ƐĞƌŽƚǇƉŝŶŐr ƚĞƐƚƐr ďĂƐĞĚr ŽŶr ŽƉƚŝŵŝǌĞĚr ƉĞƉƚŝĚĞƐr ƌĞŵĂŝŶr ƵŶƐĂƚŝƐĨĂĐƚŽƌǇ͘r »ĞǀĞƌĂůr

ƉĂƌĂŵĞƚĞƌƐrĐŽƵůĚrĞǆƉůĂŝŶrƚŚŝƐrůĂĐŬrŽĨrƐƉĞĐŝĨŝĐŝƚǇ͘rXŶrƚŚĞrŽŶĞrŚĂŶĚ͕rƉĞƉƚŝĚĞrŝĚĞŶƚŝĨŝĐĂƚŝŽŶrŝƐrďĂƐĞĚrŽŶr

ƚŚĞr ƐƚƵĚǇr ŽĨr ƚŚĞr ƉŽůǇŵŽƌƉŚŝƐŵr ŽĨr Ăr ƐŵĂůůr ŶƵŵďĞƌr ŽĨr ƐĞƋƵĞŶĐĞƐr ĨŽƌr ĞĂĐŚr ŐĞŶŽƚǇƉĞ͕r ǁŝƚŚr ƚŚĞr

ĞǆĐĞƉƚŝŽŶr ŽĨr j×éϲr ĂŶĚr j×éϳ͕r ŵĂŬŝŶŐr ŝƚr ĚŝĨĨŝĐƵůƚr ƚŽr ƐƚĂƚĞr ǁŝƚŚr ĐĞƌƚĂŝŶƚǇr ƚŚĂƚr ƚŚĞr ƉŽůǇŵŽƌƉŚŝƐŵr

ŽďƐĞƌǀĞĚrŝƐrƚǇƉĞͲƐƉĞĐŝĨŝĐ͘rXŶrƚŚĞrŽƚŚĞƌrŚĂŶĚ͕rŵŽƐƚrƐƚƵĚŝĞƐrĐŽŵƉĂƌĞĚrƐĞƋƵĞŶĐĞƐrĨƌŽŵrǇƉĞrN͕rNN͕rĂŶĚr

NNNrƐƚƌĂŝŶƐ͕rĂŶĚrĨĞǁrŝŶĐůƵĚĞrƐĞƋƵĞŶĐĞƐrĨƌŽŵrŽƚŚĞƌrƚǇƉĞƐr;éĨƌŝĐĂ͕rǇƉĞrϭϮ͕rĞƚĐ͘Ϳ͘rNƚrǁŽƵůĚrƚŚĞƌĞĨŽƌĞrďĞr

ŝŶƚĞƌĞƐƚŝŶŐrƚŽrƐƚƵĚǇrƚŚĞrƉŽůǇŵŽƌƉŚŝƐŵrŽĨrƐĞǀĞƌĂůrƐƚƌĂŝŶrŐĞŶŽƚǇƉĞƐrƌĞƉƌĞƐĞŶƚĞĚrďǇrĂrůĂƌŐĞrŶƵŵďĞƌrŽĨr

ŝŶĚŝǀŝĚƵĂůƐ͘r XŶĞr ůŝŵŝƚĂƚŝŽŶr ƚŽr ƚŚĞr ĚĞǀĞůŽƉŵĞŶƚr ŽĨr ƚǇƉŝŶŐr ƚĞƐƚƐr ĐŽŶĐĞƌŶƐr ƚŚĞr ƌĞƐƚƌŝĐƚĞĚr ŶƵŵďĞƌr ŽĨr



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϮr

ͲϳϳͲr
r

ƉƌŽƚĞŝŶƐr ƐƚƵĚŝĞĚ͕r ǁŚŝĐŚr ŵĂŝŶůǇr ƉƌŽƚĞŝŶƐr ĂƌĞr ĂƐƐƵŵĞĚr ƚŽr ďĞr ŝŵŵƵŶŽŐĞŶŝĐ͕r ƐƵĐŚr ĂƐr ĂƉŝĐŽŵƉůĞǆĂŶr

ƉƌŽƚĞŝŶƐ͘r ŚĞr ŶƵŵďĞƌr ŽĨr ŝŵŵƵŶŽŐĞŶŝĐr ƉƌŽƚĞŝŶƐr ĚĞƐĐƌŝďĞĚr ĨŽƌr d͘oŐŽŶĚŝŝr ŝƐr ĐƵƌƌĞŶƚůǇr ůŝŵŝƚĞĚr ƚŽr

ĂƉƉƌŽǆŝŵĂƚĞůǇrϱϬr;ϭϳʹϮϲ͕ϮϵͿ͘rr

ŚĞrĂŝŵrŽĨrŽƵƌrǁŽƌŬrǁĂƐrƚǁŽĨŽůĚ͘rTŝƌƐƚůǇ͕rǁĞrŝĚĞŶƚŝĨŝĞĚrŝŵŵƵŶŽŐĞŶŝĐrƉƌŽƚĞŝŶƐrĨƌŽŵrd͘oŐŽŶĚŝŝ͕rƵƐŝŶŐr

ĂŶr ŝŶo ǀŝǀŽr ĂƉƉƌŽĂĐŚr ĨŽƌr ƚŚĞr ĨŝƌƐƚr ƚŝŵĞ͘rćĞr ĚĞƚĞĐƚĞĚr ĂŶĚr ƚŚĞŶr ŝĚĞŶƚŝĨŝĞĚr ŝŵŵƵŶŽŐĞŶŝĐr ƉƌŽƚĞŝŶƐr ďǇr

ĐŽŵďŝŶŝŶŐrĐŽͲŝŵŵƵŶŽƉƌĞĐŝƉŝƚĂƚŝŽŶr ;ĐŽͲNœͿrŽĨrd͘oŐŽŶĚŝŝrĂŶĚrƐĞƌĂr ĨƌŽŵr ŝŶĨĞĐƚĞĚrŵŝĐĞrǁŝƚŚr4DͲF»ͬF»r

ƌĞǀĞůĂƚŝŽŶ͘r»ĞĐŽŶĚůǇ͕rǁĞrƐƚƵĚŝĞĚrƚŚĞrƉŽůǇŵŽƌƉŚŝƐŵrŽĨrĂůůrƚŚĞƐĞrƉƌŽƚĞŝŶƐrŝŶoƐŝůŝĐŽ͕rŝŶrŽƌĚĞƌrƚŽrŝĚĞŶƚŝĨǇr

ŶĞǁrƚǇƉĞͲƐƉĞĐŝĨŝĐrĐĂŶĚŝĚĂƚĞrƉĞƉƚŝĚĞƐ͘rTŽƌrƚŚŝƐrƉƵƌƉŽƐĞ͕rǁĞrƵƐĞĚrĂrǁŚŽůĞͲŐĞŶŽŵĞrƐĞƋƵĞŶĐŝŶŐr;ćj»Ϳr

ĚĂƚĂďĂƐĞr ŽĨr ϭϭϳrƐƚƌĂŝŶƐr ĚŝǀŝĚĞĚr ŝŶƚŽr ĨŝǀĞr ŐĞŶŽƚǇƉĞƐr ƚŽr ŝĚĞŶƚŝĨǇr ƐŝŶŐůĞͲŶƵĐůĞŽƚŝĚĞr ƉŽůǇŵŽƌƉŚŝƐŵƐr

;»QœƐͿ͕r ǁŚŝĐŚr ǁĞr ƐƚƵĚŝĞĚr ďǇr ĐŽŵďŝŶŝŶŐr ĐŽŵƉůĞŵĞŶƚĂƌǇr ŐĞŶĞƚŝĐ͕r ŚĂƉůŽƚǇƉŝĐ͕r ĂŶĚr ƉŚǇůŽŐĞŶĞƚŝĐr

ĚŝǀĞƌƐŝƚǇrĂŶĂůǇƐĞƐr;TŝŐƵƌĞrϭͿ͘r

zĂƚĞƌŝĂůƐIĂŶĚIŵĞƚŚŽĚƐII

MĚĞŶƚŝĨŝĐĂƚŝŽŶIŽĨIŝŵŵƵŶŽŐĞŶŝĐIƉƌŽƚĞŝŶƐII

WĂƌĂƐŝƚĞƐO ĂŶĚO ŵŝĐĞ͘I ŚĞr ƐƚƌĂŝŶƐr TX§r ;Ő.ϬϬϬϬϳ͕r éĨƌŝĐĂr ϭͿ͕r FHϰϵr ;ŐéϬϬϬϬϭ͕r ǇƉĞr NNͿ͕r ĂŶĚr <Hjr

;Ő.ϬϬϬϬϱ͕rǇƉĞrNNNͿr;D×drdŽǆŽƉůĂƐŵĂ͕rŚƚƚƉ͗ͬͬǁǁǁ͘ƚŽǆŽĐƌď͘ĐŽŵͬͿrǁĞƌĞrŐƌŽǁŶrĂƐrƚĂĐŚǇǌŽŝƚĞƐrŝŶoǀŝƚƌŽr

ŽŶr <H×Xr ĐĞůůƐr ;éDDr DD4ͲϴϭͿ͘r TĞŵĂůĞr »ǁŝƐƐͲćĞďƐƚĞƌr ŵŝĐĞr ĂŐĞĚr Ăƚr ůĞĂƐƚr ϲrǁĞĞŬƐr ;×ũX×4͗»ǁŝƐƐͿr

;)ĂŶƵĂƌǇͿrǁĞƌĞrƵƐĞĚrĨŽƌrŝŶĨĞĐƚŝŽŶƐ͘r

,ǇƉĞƌŝŵŵƵŶĞOŵƵƌŝŶĞOƐĞƌĂ͘rFŝĐĞrǁĞƌĞrŝŶĨĞĐƚĞĚrďǇrŝŶƚƌĂƉĞƌŝƚŽŶĞĂůrŝŶũĞĐƚŝŽŶƐrŽĨrƚĂĐŚǇǌŽŝƚĞƐrĨƌŽŵrƚŚĞr

ƚŚƌĞĞrƐƚƌĂŝŶƐ͕rĐŽůůĞĐƚĞĚr ĨƌŽŵr ŝŶoǀŝƚƌŽr ĐƵůƚƵƌĞƐ͘r NŶĨĞĐƚŝŽƵƐrĚŽƐĞƐrǁĞƌĞrϱ͕ϬϬϬrƚĂĐŚǇǌŽŝƚĞƐr ĨŽƌrTX§rĂŶĚr

ϮϬ͕ϬϬϬrƚĂĐŚǇǌŽŝƚĞƐrĨŽƌrFHϰϵrĂŶĚr<Hj͘rFŝĐĞrǁĞƌĞrƚƌĞĂƚĞĚrǁŝƚŚrƐƵůĨĂĚŝĂǌŝŶĞr;ϲϬrŵŐͬŬŐͬĚͿrŽŶrMϭrƉŽƐƚͲ

ŝŶĨĞĐƚŝŽŶ͘r ×ĞͲŝŶĨĞĐƚŝŽŶr ŽĐĐƵƌƌĞĚr ϰrǁĞĞŬƐr ĂĨƚĞƌr ƉƌŝŵĂƌǇr ŝŶĨĞĐƚŝŽŶ͘r FŽƵƐĞr ƐĞƌĂr ǁĞƌĞr ĐŽůůĞĐƚĞĚr

ϭϬrǁĞĞŬƐrĂĨƚĞƌrƉƌŝŵĂƌǇrŝŶĨĞĐƚŝŽŶ͘I

ĐŽͲ/W͘r ĐŽͲNœr ƌĞĂĐƚŝŽŶƐr ďĞƚǁĞĞŶr ŚǇƉĞƌŝŵŵƵŶĞr ŵƵƌŝŶĞr ƐĞƌĂr ĂŶĚr d͘oŐŽŶĚŝŝr ƚĂĐŚǇǌŽŝƚĞr ůǇƐĂƚĞƐr ǁĞƌĞr

ƉĞƌĨŽƌŵĞĚ͗r ŚŽŵŽůŽŐŽƵƐr ƌĞĂĐƚŝŽŶƐr ;ŚǇƉĞƌŝŵŵƵŶĞr ŵƵƌŝŶĞr ƐĞƌƵŵr ǀƐ͘r ƚŚĞr ƐƚƌĂŝŶr ƚŚĂƚr ŝŶĨĞĐƚĞĚr ƚŚĞr



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϮr

ͲϳϴͲr
r

ŵŽƵƐĞͿrĂŶĚrŚĞƚĞƌŽůŽŐŽƵƐrƌĞĂĐƚŝŽŶƐr ;ŚǇƉĞƌŝŵŵƵŶĞrƐĞƌƵŵrǀƐ͘r ƚŚĞrŽƚŚĞƌr ƚǁŽrƐƚƌĂŝŶƐͿ͘rXǀĞƌĂůů͕r ƚŚƌĞĞr

ŚŽŵŽůŽŐŽƵƐr ĂŶĚr Ɛŝǆr ŚĞƚĞƌŽůŽŐŽƵƐr ĐŽͲNœr ƌĞĂĐƚŝŽŶƐrǁĞƌĞr ƉĞƌĨŽƌŵĞĚr ŝŶr ƚƌŝƉůŝĐĂƚĞr ƵƐŝŶŐr ƚŚĞr œŝĞƌĐĞFr

DůĂƐƐŝĐrFĂŐŶĞƚŝĐrNœͬDŽͲNœrŬŝƚr;ŚĞƌŵŽr»ĐŝĞŶƚŝĨŝĐͿrĂĐĐŽƌĚŝŶŐrƚŽrƚŚĞrŵĂŶƵĨĂĐƚƵƌĞƌΖƐrƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐ͘r

NŶrďƌŝĞĨ͕rϭϬϴrƚĂĐŚǇǌŽŝƚĞƐrĨƌŽŵr ŝŶoǀŝƚƌŽrĐƵůƚƵƌĞƐrǁĞƌĞrůǇƐĞĚ͕rƚŚĞŶrϱϬϬђŐrŽĨrĂŶƚŝŐĞŶrǁĞƌĞrďƌŽƵŐŚƚrŝŶƚŽr

ŽǀĞƌŶŝŐŚƚrĐŽŶƚĂĐƚrǁŝƚŚrŵŽƵƐĞrƐĞƌĂ͕rĂƚrнϰΣD͘rŚĞrĂŵŽƵŶƚrŽĨrƐĞƌƵŵrǁĂƐrĂĚũƵƐƚĞĚrƚŽrƌĞĂĐŚrϮђŐrŽĨrƚŽƚĂůr

NŐj͘r ŽƚĂůr NŐjƐrǁĞƌĞrĂƐƐĂǇĞĚrƵƐŝŶŐr ƚŚĞrœƌŽĐĂƌƚĂƉůĞǆrFŽƵƐĞréŶƚŝďŽĚǇr NƐŽƚǇƉŝŶŐrœĂŶĞůr ϳͲƉůĞǆFrŬŝƚr

;NŶǀŝƚƌŽŐĞŶͿ͘rHůƵƚŝŽŶrǁĂƐrƉĞƌĨŽƌŵĞĚrƵŶĚĞƌrƌĞĚƵĐŝŶŐrĐŽŶĚŝƚŝŽŶƐ͘r

/ĚĞŶƚŝĨŝĐĂƚŝŽŶOŽĨOŝŵŵƵŶŽŐĞŶŝĐOƉƌŽƚĞŝŶƐ͘rœƌŽƚĞŝŶƐrŝŶrƚŚĞrĞůƵĂƚĞƐrǁĞƌĞrŝĚĞŶƚŝĨŝĞĚrďǇr4DͲF»ͬF»rŽŶrƚŚĞr

NŶƐƚŝƚƵƚr œůƵƌŝĚŝƐĐŝƉůŝŶĂŝƌĞr .ƵďĞƌƚr DƵƌŝĞŶr ;Nœ.DͿr ƉůĂƚĨŽƌŵr ;ŚƚƚƉƐ͗ͬͬŝƉŚĐ͘ĐŶƌƐ͘ĨƌͬͿr ĂŶĚr ďǇr ĐŽŵƉĂƌŝƐŽŶr

ǁŝƚŚr ƚŚĞrFHϰϵr ƌĞĨĞƌĞŶĐĞr ƐƚƌĂŝŶr ǀŝĂr ƚŚĞr ŽǆŽMdr ĂŶĚrFĂƐĐŽƚr ĚĂƚĂďĂƐĞr ;ϯϬ͕ϯϭͿ͘r ŚĞr ƋƵĂůŝƚǇr ŽĨr ƚŚĞr

ŝĚĞŶƚŝĨŝĐĂƚŝŽŶrŽĨrĞĂĐŚrƉƌŽƚĞŝŶrǁĂƐrĂƐƐĞƐƐĞĚrŽŶrƚŚĞrďĂƐŝƐrŽĨrĐŽǀĞƌĂŐĞrƌĂƚĞƐrĂŶĚrƚŚĞrŶƵŵďĞƌrŽĨrƐƉĞĐŝĨŝĐr

ƉĞƉƚŝĚĞƐr ƵƐĞĚr ƚŽr ŝĚĞŶƚŝĨǇr ƚŚĞŵ͘r œƌŽƚĞŝŶƐr ǁĞƌĞr ĐĂƚĞŐŽƌŝǌĞĚr ƵƐŝŶŐr ƚŚĞr jĞŶĞr XŶƚŽůŽŐǇr ;jXͿr

ĐůĂƐƐŝĨŝĐĂƚŝŽŶrǁŝƚŚrœéQ.H×r;ǀϭϳ͘ϬͿ͘r

^ƚƵĚǇIŽĨIŝŵŵƵŶŽŐĞŶŝĐIƉƌŽƚĞŝŶIƉŽůǇŵŽƌƉŚŝƐŵI

^EWO ĚĞƚĞĐƚŝŽŶ͘I DĂŶĚŝĚĂƚĞr ŐĞŶĞr ƉŽůǇŵŽƌƉŚŝƐŵr ĂŶĂůǇƐŝƐr ǁĂƐr ƉĞƌĨŽƌŵĞĚr ŽŶr ćj»r ĚĂƚĂr ĨƌŽŵr

ϭϭϳrd͘oŐŽŶĚŝŝr ŝƐŽůĂƚĞƐ͗r ϭϱr éĨƌŝĐĂr ϭ͕r ϰϴr ǇƉĞr NN͕r ϭϵr ǇƉĞr NNN͕r ϭϱr éŵĂǌŽŶŝĂŶ͕r ĂŶĚr ϮϬr ͞ŽƚŚĞƌ͟r ƚǇƉĞƐr

;ĂďůĞrϭͿr ;ϯϮͿ͘r ćj»r ĚĂƚĂr ǁĞƌĞr ĚŽǁŶůŽĂĚĞĚr ĨƌŽŵr ƚŚĞr HQér ƉůĂƚĨŽƌŵr

;ŚƚƚƉƐ͗ͬͬǁǁǁ͘Ğďŝ͘ĂĐ͘ƵŬͬĞŶĂͬďƌŽǁƐĞƌͬŚŽŵĞͿ͘r »ĞƋƵĞŶĐĞƐr ǁĞƌĞr ĂůŝŐŶĞĚr ĂŶĚr ĂƐƐĞŵďůĞĚr ĂŐĂŝŶƐƚr ƚŚĞr

FHϰϵr ƌĞĨĞƌĞŶĐĞr ŐĞŶŽŵĞr ;jDéͺϬϬϬϬϬϲϱϲϱ͘Ϯ͕r ϮϬϭϴͿ͘r ŚĞr »QœƐr ǁĞƌĞr ŽďƚĂŝŶĞĚr ĂĨƚĞƌr ǀĂƌŝĂŶƚr ĐĂůůŝŶŐr

ĂŶĂůǇƐŝƐ͕rĂŶĚrƚŚĞrĐŽĚŝŶŐrƐĞƋƵĞŶĐĞƐrŽĨrƚŚĞrϭϭϳrƐƚƌĂŝŶƐrǁĞƌĞrĞǆƚƌĂĐƚĞĚrĨŽƌrĞĂĐŚrŽĨrƚŚĞrĐĂŶĚŝĚĂƚĞrŐĞŶĞƐ͘r

QŽŶͲƐǇŶŽŶǇŵŽƵƐr »QœƐr ;ǁŚŝĐŚrŵĂǇr ŝŵƉĂĐƚr ƉƌŽƚĞŝŶr ƌĞĐŽŐŶŝƚŝŽŶr ďǇr ƚŚĞr ŝŵŵƵŶĞr ƐǇƐƚĞŵͿr ƚŚĂƚrǁĞƌĞr

ƉƌĞƐĞŶƚr ŝŶr Ăƚr ůĞĂƐƚr ƚŚƌĞĞr ŽĨr ƚŚĞr ϭϭϳrƐƚƌĂŝŶƐr ;ŵŝŶŝŵƵŵr ŶƵŵďĞƌr ŽĨr ƚǇƉĞƐr ƐƚƵĚŝĞĚͿr ǁĞƌĞr ĂŶĂůǇǌĞĚr

;TŝŐƵƌĞr»ϭͿ͘r



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϮr

ͲϳϵͲr
r

WŽůǇŵŽƌƉŚŝƐŵOƉĞƌO ůŽĐƵƐ͘OŽrĚĞƚĞƌŵŝŶĞrǁŚĞƚŚĞƌr»QœƐrǁĞƌĞrƌĞƉƌĞƐĞŶƚĂƚŝǀĞrŽĨrŽŶĞrŽĨrƚŚĞrĨŝǀĞrƐƚƌĂŝŶr

ƚǇƉĞƐr;ĂďůĞrϭͿ͕rƚŚĞrĐŽĚŝŶŐrƐĞƋƵĞŶĐĞƐrŽĨrƚŚĞrϭϭϳrƐƚƌĂŝŶƐrǁĞƌĞrƚƌĂŶƐůĂƚĞĚrĂŶĚrĂůŝŐŶĞĚrǁŝƚŚrFĞŐĂrʹʹʹ

;ǀϭϭ͘Ϭ͘ϭϯͿ͘rŚĞrƌĂƚĞrŽĨrƐƚƌĂŝŶƐrƉƌĞƐĞŶƚŝŶŐrĂr»QœrĂƚrĂrŐŝǀĞŶrůŽĐƵƐrǁĂƐrĐĂůĐƵůĂƚĞĚrǁŝƚŚŝŶrĞĂĐŚrƚǇƉĞ͘rr

NĞŶĞƚŝĐOĚŝǀĞƌƐŝƚǇ͘rćĞrƐƚƵĚŝĞĚrƚŚĞrŐĞŶĞƚŝĐrĚŝǀĞƌƐŝƚǇrŽĨrĐĂŶĚŝĚĂƚĞrŐĞŶĞƐrƚŽrĚĞƚĞƌŵŝŶĞrǁŚĞƚŚĞƌrĂrŐĞŶĞr

ǁĂƐrĐŚĂƌĂĐƚĞƌŝƐƚŝĐrŽĨrĂrƐƚƌĂŝŶrƚǇƉĞ͘rjĞŶĞƐrǁĞƌĞrĐŽŶƐŝĚĞƌĞĚrĐŚĂƌĂĐƚĞƌŝƐƚŝĐrŽĨrĂrƚǇƉĞrŝĨrƚŚĞǇrƐŚŽǁĞĚ͕rŽŶr

ƚŚĞrŽŶĞrŚĂŶĚ͕rƐŝŐŶŝĨŝĐĂŶƚrŐĞŶĞƚŝĐrĚŝǀĞƌƐŝƚǇrŽǀĞƌrƚŚĞrƚŽƚĂůrƉŽƉƵůĂƚŝŽŶrŽĨrϭϭϳrƐƚƌĂŝŶƐrĂŶĚ͕rŽŶrƚŚĞrŽƚŚĞƌr

ŚĂŶĚ͕rĂrŶŽŶͲƐŝŐŶŝĨŝĐĂŶƚrĚŝǀĞƌƐŝƚǇrǁŝƚŚŝŶrƚŚĞrƚǇƉĞrďƵƚrĂrƐŝŐŶŝĨŝĐĂŶƚrĚŝǀĞƌƐŝƚǇrďĞƚǁĞĞŶrƚŚŝƐrƚǇƉĞrĂŶĚrƚŚĞr

ŽƚŚĞƌƐ͘rTŽƌrƚŚŝƐrƉƵƌƉŽƐĞ͕rǁĞrĞƐƚŝŵĂƚĞĚrƚŚĞrĂũŝŵĂΖƐrMrŶĞƵƚƌĂůŝƚǇrƚĞƐƚr;ƉчϬ͘ϬϱͿrĂŶĚrƚŚĞrƉĂŝƌǁŝƐĞrĨƵůůͲ

ĨŝĞůĚr ƐƚŝŵƵůƵƐr ƚŚƌĞƐŚŽůĚr ƚĞƐƚr ;ƉчϬ͘ϬϱͿr ƵƐŝŶŐr MŶĂ»œr ;ǀϲ͘ϭϮ͘ϯͿr ;ϯϯͿr ĂŶĚr éƌůĞƋƵŝŶr ;ǀϯ͘ϱ͘Ϯ͘ϮͿr ;ϯϰͿ͘r

QƵĐůĞŽƚŝĚĞr;ʋͿrĂŶĚrŚĂƉůŽƚŝĚŝĐr;.ĚͿrĚŝǀĞƌƐŝƚǇrŝŶĚŝĐĞƐrǁĞƌĞrĐĂůĐƵůĂƚĞĚrǁŝƚŚrMŶĂ»œ͘r

,ĂƉůŽƚǇƉĞO ŶĞƚǁŽƌŬƐ͘r .ĂƉůŽƚǇƉĞr ŶĞƚǁŽƌŬƐr ĐĂŶr ďĞr ƵƐĞĚr ƚŽr ŐƌŽƵƉr ƚŽŐĞƚŚĞƌr ŝŶĚŝǀŝĚƵĂůƐr ǁŝƚŚr ĐůŽƐĞr

ŚĂƉůŽƚǇƉĞƐrĂŶĚr ƚŽrĞƐƚŝŵĂƚĞr ƚŚĞrĚŝƐƚĂŶĐĞrďĞƚǁĞĞŶrŚĂƉůŽƚǇƉĞƐ͘rTŽƌrĞĂĐŚrĐĂŶĚŝĚĂƚĞrŐĞŶĞ͕rŚĂƉůŽƚǇƉĞr

ŶĞƚǁŽƌŬƐrǁĞƌĞrƐƚƵĚŝĞĚr ŝŶrŽƌĚĞƌr ƚŽrĚĞƚĞƌŵŝŶĞrǁŚĞƚŚĞƌrŽŶĞrŽĨr ƚŚĞrŚĂƉůŽƚǇƉĞƐrŽŶůǇr ŝŶĐůƵĚĞĚrƐƚƌĂŝŶƐr

ďĞůŽŶŐŝŶŐrƚŽrƚŚĞrƐĂŵĞrƚǇƉĞ͘rŚĞrŶĞƚǁŽƌŬƐrǁĞƌĞrĐŽŶƐƚƌƵĐƚĞĚrƵƐŝŶŐrƚŚĞrFĞĚŝĂŶͲ)ŽŝŶŝŶŐrŵĞƚŚŽĚrǁŝƚŚr

œŽƉéƌƚr;ǀϭ͘ϳͿr;ϯϱͿ͘rr

WŚǇůŽŐĞŶĞƚŝĐoƐƚƵĚǇ͘rérƉŚǇůŽŐĞŶĞƚŝĐrĂŶĂůǇƐŝƐrŽĨrĞĂĐŚrŐĞŶĞrǁĂƐrĐĂƌƌŝĞĚrŽƵƚrƚŽrĚĞƚĞƌŵŝŶĞrǁŚĞƚŚĞƌrƚŚĞr

ƐĞƋƵĞŶĐĞƐrǁĞƌĞrĚŝƐƚƌŝďƵƚĞĚrŝŶrĐůĂĚĞƐ͕rĂŶĚrǁŚĞƚŚĞƌrƚŚĞrŽďƐĞƌǀĞĚrĐůĂĚĞƐrǁĞƌĞrĐŽŶƐŝƐƚĞŶƚrǁŝƚŚrƐƚƌĂŝŶr

ƚǇƉĞƐ͘r œŚǇůŽŐĞŶĞƚŝĐr ƚƌĞĞƐr ǁĞƌĞr ĐŽŶƐƚƌƵĐƚĞĚr ƵƐŝŶŐr ƚŚĞr ŵĂǆŝŵƵŵr ůŝŬĞůŝŚŽŽĚr ĂůŐŽƌŝƚŚŵr ;ϭϬϬϬr

ďŽŽƚƐƚƌĂƉƐͿrǁŝƚŚrFĞŐĂr;ǀϭϭ͘Ϭ͘ϭϯͿ͘r

GƉŝƚŽƉĞoƉƌĞĚŝĐƚŝŽŶ͘rTŽƌrĐĂŶĚŝĚĂƚĞƐrǁŝƚŚrĂrƉŽůǇŵŽƌƉŚŝƐŵrƚŚĂƚrĐŽƵůĚrďĞrůŝŶŬĞĚrƚŽrŽŶĞrŽƌrŵŽƌĞrƚǇƉĞƐ͕r

drĞƉŝƚŽƉĞƐr ǁĞƌĞr ƉƌĞĚŝĐƚĞĚr ƵƐŝŶŐr dĞƉŝœƌĞĚr Ϯ͘Ϭr ƐŽĨƚǁĂƌĞr ŽŶr ƚŚĞr NŵŵƵŶĞr HƉŝƚŽƉĞr MĂƚĂďĂƐĞr ;NHMdͿr

ƐĞƌǀĞƌr;ŚƚƚƉƐ͗ͬͬǁǁǁ͘ŝĞĚď͘ŽƌŐͬͿ͘r

r

r

r
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ͲϴϬͲr
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ZĞƐƵůƚƐII

MĚĞŶƚŝĨŝĐĂƚŝŽŶIŽĨIŝŵŵƵŶŽŐĞŶŝĐIƉƌŽƚĞŝŶƐI

DŽͲNœr ƌĞĂĐƚŝŽŶƐr ĐŽƵƉůĞĚr ǁŝƚŚr 4DͲF»ͬF»r ĞŶĂďůĞĚr ƚŚĞr ĚĞƚĞĐƚŝŽŶr ĂŶĚr ŝĚĞŶƚŝĨŝĐĂƚŝŽŶr ŽĨr

ϳϮϳrŝŵŵƵŶŽŐĞŶŝĐr ƉƌŽƚĞŝŶƐ͗r ϯϭϯr ŝĚĞŶƚŝĨŝĞĚr ŽŶůǇr ŝŶr ŚŽŵŽůŽŐŽƵƐr ƌĞĂĐƚŝŽŶƐ͕r ϰϰr ŽŶůǇr ŝŶr ŚĞƚĞƌŽůŽŐŽƵƐr

ƌĞĂĐƚŝŽŶƐ͕rĂŶĚrϯϳϬrŝŶrďŽƚŚrƚǇƉĞƐrŽĨrƌĞĂĐƚŝŽŶr;ĂďůĞrϮ͕r»ϭͿ͘rŚĞŝƌrŝĚĞŶƚŝĨŝĐĂƚŝŽŶrǁĂƐrǀĂůŝĚĂƚĞĚrĂĐĐŽƌĚŝŶŐr

ƚŽr ƚŚĞr ĨŽůůŽǁŝŶŐr ƉĂƌĂŵĞƚĞƌƐ͗r ĐŽǀĞƌĂŐĞr ƌĂƚĞr ĂŶĚr ŶƵŵďĞƌr ŽĨr ƉĞƉƚŝĚĞƐr ƵƐĞĚr ĨŽƌr ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ͘r ŚĞr

ĐŽǀĞƌĂŐĞrƌĂƚĞrǁĂƐrŚŝŐŚrĨŽƌrŵŽƐƚrŝĚĞŶƚŝĨŝĞĚrƉƌŽƚĞŝŶƐ͕rǁŚŝůĞrƚŚĞrŶƵŵďĞƌrŽĨrƉĞƉƚŝĚĞƐrǀĂƌŝĞĚrĨƌŽŵrŽŶĞr

ƉƌŽƚĞŝŶrƚŽrĂŶŽƚŚĞƌ͗rŚŝŐŚrĨŽƌrƚŚŽƐĞrŝĚĞŶƚŝĨŝĞĚrŝŶrĂrůĂƌŐĞrŶƵŵďĞƌrŽĨrĐŽͲNœrƌĞĂĐƚŝŽŶƐ͕rĂŶĚrůŽǁĞƌrĨŽƌrƚŚŽƐĞr

ŝĚĞŶƚŝĨŝĞĚrŝŶrĂrƐŵĂůůrŶƵŵďĞƌrŽĨrƌĞĂĐƚŝŽŶƐ͕rƐƵŐŐĞƐƚŝŶŐrůŽǁrĐŽŶĐĞŶƚƌĂƚŝŽŶƐrŽĨrƚŚĞƐĞrƉƌŽƚĞŝŶƐr;ĂďůĞrϮͿ͘r

XĨr ƚŚĞr ϳϮϳr ƉƌŽƚĞŝŶƐ͕r Ϯϯйr ;ϭϳϭͬϳϮϳͿrǁĞƌĞr ŝŶƚƌĂͲĐǇƚŽƉůĂƐŵŝĐ͕r ϮϬйr ;ϭϰϲͬϳϮϳͿr ŝŶƚƌĂͲŵĞŵďƌĂŶĞ͕r ϭϲйr

;ϭϭϰͬϳϮϳͿr ĂƉŝĐŽŵƉůĞǆĂŶ͕r ϭϯйr ;ϵϯͬϳϮϳͿr ŚǇƉŽƚŚĞƚŝĐĂů͕r ϱйr ;ϯϳͬϳϮϳͿr ŝŶƚƌĂͲŶƵĐůĞĂƌ͕r ĂŶĚr ĨŝŶĂůůǇr Ϯϯйr

;ϭϲϲͬϳϮϳͿrŶŽƚrƌĞĨĞƌĞŶĐĞĚrŝŶrƚŚĞrjXrĐůĂƐƐŝĨŝĐĂƚŝŽŶ͘rXƵƚrŽĨrƚŚĞrϳϮϳrƉƌŽƚĞŝŶƐ͕rϲϴϲr;ϵϰйͿrǁĞƌĞrĚĞƐĐƌŝďĞĚr

ĨŽƌr ƚŚĞr ĨŝƌƐƚr ƚŝŵĞrĂƐr ŝŵŵƵŶŽŐĞŶŝĐ͘rQŽƚĂďůǇ͕rǁĞr ŝĚĞŶƚŝĨŝĞĚrϳϵrĂƉŝĐŽŵƉůĞǆĂŶrƉƌŽƚĞŝŶƐrŶŽƚr ƐƚƵĚŝĞĚr ŝŶr

ƐĞƌŽƚǇƉŝŶŐrƚĞƐƚƐ͘rŚĞƐĞrŝŶĐůƵĚĞĚrϯϱrj×é͕rϭϰrFND͕rϵr×XQ͕rϭϰr×Xœ͕rĂŶĚrϳr»éjͲƌĞůĂƚĞĚrƐĞƋƵĞŶĐĞr;»×»Ϳr

ƉƌŽƚĞŝŶƐr;ĂďůĞrϯͿ͘r NŶƚĞƌĞƐƚŝŶŐůǇ͕rϮϬrĂƉŝĐŽŵƉůĞǆĂŶrƉƌŽƚĞŝŶƐrǁĞƌĞrĚĞƚĞĐƚĞĚrŽŶůǇrŝŶrŚŽŵŽůŽŐŽƵƐrĐŽͲNœr

ƌĞĂĐƚŝŽŶƐ͘rćĞr ĂůƐŽr ŝĚĞŶƚŝĨŝĞĚr ϭϯйr ;ϵϯͬϳϮϳͿr ŽĨr ŚǇƉŽƚŚĞƚŝĐĂůr ŝŵŵƵŶŽŐĞŶŝĐr ƉƌŽƚĞŝŶƐ͕r ϲϮйr ;ϱϴͬϵϯͿr ŽĨr

ǁŚŝĐŚrǁĞƌĞrĚĞƚĞĐƚĞĚrŽŶůǇr ŝŶrŚŽŵŽůŽŐŽƵƐrƌĞĂĐƚŝŽŶƐr ;ĂďůĞrϮͿ͘rŚĞrƉŽůǇŵŽƌƉŚŝƐŵrƐƚƵĚǇrǁĂƐrĐĂƌƌŝĞĚr

ŽƵƚrŽŶrĂůůrϳϮϳrĐĂŶĚŝĚĂƚĞƐrŝĚĞŶƚŝĨŝĞĚ͘r

WŽůǇŵŽƌƉŚŝƐŵIĂŶĂůǇƐŝƐIr

WŽůǇŵŽƌƉŚŝƐŵOĚĞƚĞƌŵŝŶĂƚŝŽŶ͘r»QœƐrĂƐƐŽĐŝĂƚĞĚrǁŝƚŚrŶŽŶͲƐŝůĞŶƚrĐŚĂŶŐĞƐrŝŶrƚŚĞrĐŽĚŝŶŐrƌĞŐŝŽŶƐrŽĨrƚŚĞr

ϳϮϳrĐĂŶĚŝĚĂƚĞr ŐĞŶĞƐr ǁĞƌĞr ƐƚƵĚŝĞĚr ŽŶr ƚŚĞr ϭϭϳrƐƚƌĂŝŶƐr ŝŶr ƚŚĞr ĚĂƚĂďĂƐĞ͘r XĨr ƚŚĞƐĞr ϳϮϳrŐĞŶĞƐ͕r ϲϱϰr

ƐŚŽǁĞĚrĂƚrůĞĂƐƚrŽŶĞr»QœrĂƐƐŽĐŝĂƚĞĚrǁŝƚŚrŶŽŶͲƐǇŶŽŶǇŵŽƵƐrŵƵƚĂƚŝŽŶƐ͕rĂŶĚrĨŽƌrϮϱϮrŽĨrƚŚĞŵ͕rĂƚrůĞĂƐƚr

ŽŶĞr »Qœr ǁĂƐr ƉƌĞƐĞŶƚr ŽŶr ŵŽƌĞr ƚŚĂŶr ƚŚƌĞĞr ŽĨr ƚŚĞr ϭϭϳrƐƚƌĂŝŶƐr ;ĂďůĞr »ϭͿ͘r ŚĞƐĞr ŝŶĐůƵĚĞĚr

ϳϭrĂƉŝĐŽŵƉůĞǆĂŶrŐĞŶĞƐ͕rϰϲrŽĨrǁŚŝĐŚrŚĂǀĞrŶĞǀĞƌrďĞĞŶrƐƚƵĚŝĞĚr;ĂďůĞrϯͿ͕rĂŶĚrϰϭrŚǇƉŽƚŚĞƚŝĐĂůrƉƌŽƚĞŝŶr

ŐĞŶĞƐ͘rŚĞƐĞrϮϱϮrŐĞŶĞƐrǁĞƌĞrƚŚĞƌĞĨŽƌĞrƌĞƚĂŝŶĞĚrĨŽƌrĨƵƌƚŚĞƌrĂŶĂůǇƐŝƐrŝŶrƚŚĞrƐƚƵĚǇ͘r



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϮr

ͲϴϭͲr
r

WŽůǇŵŽƌƉŚŝƐŵOĂŶĂůǇƐŝƐOƉĞƌOůŽĐƵƐ͘ITŽƌrƚŚĞrϮϱϮrŐĞŶĞƐrŝŶĐůƵĚĞĚrŝŶrƚŚĞrƉŽůǇŵŽƌƉŚŝƐŵrƐƚƵĚǇ͕rϯ͕ϳϵϮr»QœƐr

ǁĞƌĞrĨŽƵŶĚ͘rXŶůǇrϵϴϲrǁĞƌĞrĂƐƐŽĐŝĂƚĞĚrǁŝƚŚrŶŽŶͲƐŝůĞŶƚrŵƵƚĂƚŝŽŶƐrĂŶĚrǁĞƌĞrƉƌĞƐĞŶƚrŝŶrĂƚrůĞĂƐƚrƚŚƌĞĞr

ƐƚƌĂŝŶƐ͘rXŶrĂǀĞƌĂŐĞ͕rƚŚĞƌĞrǁĞƌĞrĨŽƵƌrŵƵƚĂƚĞĚréérůŽĐŝrƉĞƌrƉƌŽƚĞŝŶr;ĨƌŽŵrϭrƚŽrϮϲͿ͕rǁŚŝĐŚrǁĞƌĞrϳϳréér

ĂƉĂƌƚr ;ĨƌŽŵrϭr ƚŽrϮ͕ϵϬϮͿ͘rFŽƐƚrŽĨr ƚŚĞrŽďƐĞƌǀĞĚrŵƵƚĂƚŝŽŶƐrǁĞƌĞr ƐƵďƐƚŝƚƵƚŝŽŶƐ͘r TŽƌrŽŶůǇrϰϮͬϵϴϲrůŽĐŝ͕r

ƚŚƌĞĞréérǁĞƌĞr ŽďƐĞƌǀĞĚ͗r ƚŚĞr ĐŽŶƐĞŶƐƵƐréér ĂŶĚr ƚǁŽrŽƚŚĞƌƐr ;TŝŐƵƌĞr ϮͿ͘r TƵƌƚŚĞƌŵŽƌĞ͕rǁĞrŽďƐĞƌǀĞĚr

ϰ͘ϲrйr;ĨƌŽŵrϮ͘ϱrƚŽrϱϯrйͿrŽĨrƚŚĞrƐƚƌĂŝŶƐrĂƌĞrŵƵƚĂƚĞĚ͘rŚĞrƚǇƉĞrNNrƐƚƌĂŝŶrƉŽƉƵůĂƚŝŽŶrǁĂƐrŚŽŵŽŐĞŶĞŽƵƐr

ĂƐr ƚŚĞr éŵĂǌŽŶŝĂŶr ƐƚƌĂŝŶr ƉŽƉƵůĂƚŝŽŶ͕rǁŝƚŚr ǀĞƌǇr ĨĞǁrŵƵƚĂƚŝŽŶƐ͕r ǁŚĞƌĞĂƐr ŽƚŚĞƌƐr ƐƚƌĂŝŶƐr ƚǇƉĞƐrǁĞƌĞr

ŵƵĐŚrŵŽƌĞrŚĞƚĞƌŽŐĞŶĞŽƵƐ͘r;TŝŐƵƌĞrϮͿ͘rXŶůǇrϯϮͬϵϴϲr»QœƐrĐŽƌƌĞƐƉŽŶĚrƚŽrĂrƉƌŽƚĞŝŶrŵƵƚĂƚŝŽŶrŽŶrŵŽƌĞr

ƚŚĂŶrϳϱйrŽĨr ƚŚĞr ƐƚƌĂŝŶƐr ĨŽƌrĂƚr ůĞĂƐƚrϭr ƚǇƉĞ͘rTŽƌrĞĂĐŚr»QœƐ͕r ƚŚĞrƉƌŽƉŽƌƚŝŽŶrŽĨr ƐƚƌĂŝŶƐrĞǆŚŝďŝƚŝŶŐr ƚŚĞr

ĐŽƌƌĞƐƉŽŶĚŝŶŐr ƉƌŽƚĞŝŶrŵƵƚĂƚŝŽŶrǁĂƐr ĐĂůĐƵůĂƚĞĚr ;TŝŐƵƌĞr ϯͿ͘r XŶůǇr Ϯϭr ůŽĐŝr ŽĨr ƉƌŽƚĞŝŶƐrŵƵƚĂƚŝŽŶƐr ĂƌĞr

ƉƌĞƐĞŶƚr ŽŶr ŵŽƌĞr ƚŚĂŶr ϳϱйr ŽĨr ƚŚĞr ƐƚƌĂŝŶƐr ŽĨr ƚŚĞr ϭr ƚŽr ϯr ŵĂŝŶr ŐĞŶŽƚǇƉĞƐr ;ĂĨƌŝĐĂr ϭ͕r NN͕r ƚǇƉĞr NNNr

ĂŵĂǌŽŶŝĂŶͿ͘r éŵŽŶŐr ƚŚĞŵ͕r ƚŚĞr ŵƵƚĂƚŝŽŶƐr ƌĞƉƌĞƐĞŶƚŝŶŐr ĞĂĐŚr ƚǇƉĞr ǁĞƌĞr ƐĞůĞĐƚĞĚr ďĂƐĞĚr ŽŶr ƚŚĞr

ĨŽůůŽǁŝŶŐrĐƌŝƚĞƌŝĂ͗rŵƵƚĂƚŝŽŶƐrƉƌĞƐĞŶƚrŽŶrŵŽƌĞrƚŚĂŶrϵϳйrŽĨrƚŚĞrƐƚƌĂŝŶƐrƚǇƉĞrĂŶĚrůĞƐƐrƚŚĂŶrϯϬйrŽĨrƚŚĞr

ƐƚƌĂŝŶƐrŽĨrƚŚĞrŽƚŚĞƌƐrƚǇƉĞ͘rćĞrƌĞƚĂŝŶĞĚrϮrŵƵƚĂƚŝŽŶƐrĨŽƌrƚǇƉĞrNNr;×XœϴͲϱϯϳrĂŶĚr×XœϱͲϭϭϱͿ͕rϮrĨŽƌrƚŚĞr

éŵĂǌŽŶŝĂŶr ƚǇƉĞr ;×XœϳͲϮϯϬr ĂŶĚr jFHϰϵͺϮϳϵϭϬϬͲϮϱϯͿ͕r ϯr ĨŽƌr ƚǇƉĞr NNNr ;jFHϰϵͺϮϬϰϬϱϬͲϱϵϵ͕r

jFHϰϵͺϮϬϰϬϱϬͲϲϬϭrĂŶĚrjFHϰϵͺϮϳϵϭϬϬͲϲϯͿrĂŶĚrŶŽrŵƵƚĂƚŝŽŶƐrǁĞƌĞrĨŽƵŶĚrĨŽƌrƚŚĞréĨƌŝĐĂrϭrƚǇƉĞr

;TŝŐƵƌĞrϯͿ͘r.ŽǁĞǀĞƌ͕rƚŚĞrjFHϰϵͺϮϳϵϭϬϬͲϭϰrŵƵƚĂƚŝŽŶrŝƐrƉƌĞƐĞŶƚrĂƚrŵŽƌĞrƚŚĂŶrϵϳйrŽŶrƚŚĞréĨƌŝĐĂrϭr

ĂŶĚrƚǇƉĞrNNN͘réůůrƚŚĞrŵƵƚĂƚŝŽŶƐrƐĞůĞĐƚĞĚrĂďŽǀĞrĂƌĞrƉƌĞƐĞŶƚrŝŶrŵŽƌĞrƚŚĂŶrϳϱйrŽĨrƐƚƌĂŝŶƐrŽĨrĂƚrůĞĂƐƚrŽŶĞr

ŽĨr ƚŚĞr ŶŽŶͲŵĂŝŶr ƚǇƉĞƐr ;éĨƌŝĐĂr ϯ͕r éĨƌŝĐĂr ϰ͕r DĂƌŝďďĞĂŶ͕r ƚǇƉĞr N͕r ƚǇƉĞr NNͿ͘r TƵƌƚŚĞƌŵŽƌĞ͕r ŶŽŶĞr ŽĨr ƚŚĞŵr

ĐŽƌƌĞƐƉŽŶĚrƚŽrĂŶrĂŶƚŝŐĞŶŝĐrǌŽŶĞr;ĂďůĞr»ϮͿ͘r

LŶĂůǇƐŝƐO ŽĨO ŐĞŶĞƚŝĐO ĚŝǀĞƌƐŝƚǇ͘r TƌŽŵr ƚŚĞr ϭϭϳrƐƚƌĂŝŶƐ͕r ǁĞr ĂƐƐĞƐƐĞĚr ƚŚĞr ŐĞŶĞƚŝĐr ĚŝǀĞƌƐŝƚǇr ŽĨr ƚŚĞr ϮϱϮr

ŐĞŶĞƐrŝŶĐůƵĚĞĚ͘rŚĞrƌĂƚĞrŽĨrŵƵƚĂƚĞĚrééƐ͕rŶƵŵďĞƌrŽĨrŚĂƉůŽƚǇƉĞƐ͕rŚĂƉůŽƚǇƉŝĐrĚŝǀĞƌƐŝƚǇ͕rĂŶĚrŶƵĐůĞŽƚŝĚĞr

ĚŝǀĞƌƐŝƚǇrĂǀĞƌĂŐĞĚrϬ͘ϴйr΀Ϭ͘ϭͲϴ΁͕rϴ͘ϱr΀ϮͲϲϴ΁͕rϬ͘ϮϮr΀Ϭ͘ϬϯͲϬ͘ϵϰ͕΁͕rĂŶĚrϭϴǆϭϬͲϱr΀ϭ͘ϱ͘ϭϬͲϱͲϰ͘ϭϬͲϯ΁͕rƌĞƐƉĞĐƚŝǀĞůǇr

;ĂďůĞr»ϯͿ͘r



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϮr

ͲϴϮͲr
r

jĞŶĞƚŝĐr ŚĞƚĞƌŽŐĞŶĞŝƚǇr ǁĂƐr ŽďƐĞƌǀĞĚr ŝŶr ƚŚĞr ƚŽƚĂůr ƉŽƉƵůĂƚŝŽŶr ĨŽƌr ĨŝǀĞr ĞŶĐŽĚŝŶŐr ŐĞŶĞƐ͗r FNDϭϱr

;jFHϰϵͺϮϰϳϭϵϱͿ͕r ƉĞƉƚŝĚĂƐĞr Fϭϲr ;jFHϰϵͺϮϬϮϲϴϬͿ͕r ×Qér ƌĞĐŽŐŶŝƚŝŽŶr ŵŽƚŝĨͲĐŽŶƚĂŝŶŝŶŐr ƉƌŽƚĞŝŶr

;jFHϰϵͺϮϬϵϴϱϬͿ͕r ĂŶĚr ƚǁŽr ŚǇƉŽƚŚĞƚŝĐĂůr ƉƌŽƚĞŝŶƐr ;jFHϰϵͺϯϭϬϮϭϬr ĂŶĚr jFHϰϵͺϯϮϭϯϳϬͿr ;ĂďůĞr

»ϯͿ͘rǁŽrŽĨrƚŚĞŵrƐŚŽǁĞĚrŐĞŶĞƚŝĐrŚŽŵŽŐĞŶĞŝƚǇrǁŝƚŚŝŶrŽŶĞrƚǇƉĞrĂŶĚrŐĞŶĞƚŝĐrĚŝǀĞƌƐŝƚǇrďĞƚǁĞĞŶrƚŚĂƚr

ƚǇƉĞrǀƐ͘r ƚŚĞrŽƚŚĞƌƐr ;ĂďůĞrϰͿ͘rŚĞrǇƉĞr NNͲƌĞƉƌĞƐĞŶƚĂƚŝǀĞrŐĞŶĞrĞŶĐŽĚĞĚr ƚŚĞr×Qér ƌĞĐŽŐŶŝƚŝŽŶrŵŽƚŝĨͲ

ĐŽŶƚĂŝŶŝŶŐr ƉƌŽƚĞŝŶr ;jFHϰϵͺϮϬϵϴϱϬͿ͘r ŚĞr ŐĞŶĞr ƌĞƉƌĞƐĞŶƚŝŶŐr ƚŚĞr ŐƌŽƵƉr ΗŽƚŚĞƌr ƚǇƉĞΗr ĞŶĐŽĚĞĚr ƚŚĞr

ŚǇƉŽƚŚĞƚŝĐĂůr jFHϰϵͺϯϮϭϯϳϬrƉƌŽƚĞŝŶ͘r ŚĞrFϭϲrƉĞƉƚŝĚĂƐĞr ŐĞŶĞr ƐĞƋƵĞŶĐĞƐrŽĨr ǇƉĞrNNr ƐƚƌĂŝŶƐrǁĞƌĞr

ƐŝŐŶŝĨŝĐĂŶƚůǇrĚŝĨĨĞƌĞŶƚrĨƌŽŵrŶŽŶͲǇƉĞrNNrƐĞƋƵĞŶĐĞƐ͕rďƵƚrƚŚĞrǇƉĞrNNrƐĞƋƵĞŶĐĞƐrǁĞƌĞrŶŽƚrŚŽŵŽŐĞŶĞŽƵƐr

ĂŵŽŶŐrƚŚĞŵƐĞůǀĞƐ͘rŚĞrƐĂŵĞrĂƉƉůŝĞĚrƚŽrƚŚĞrŐĞŶĞrŽĨrƚŚĞr×QérƌĞĐŽŐŶŝƚŝŽŶrŵŽƚŝĨͲĐŽŶƚĂŝŶŝŶŐrƉƌŽƚĞŝŶ͕r

FNDϭϱ͕rĂŶĚrŚǇƉŽƚŚĞƚŝĐĂůrjFHϰϵͺϯϮϭϯϳϬrƉƌŽƚĞŝŶrĨŽƌrǇƉĞrNNNͬΗŽƚŚĞƌrƚǇƉĞ͕͟réŵĂǌŽŶŝĂŶ͕rĂŶĚrǇƉĞrNN͕r

ƌĞƐƉĞĐƚŝǀĞůǇr ;ĂďůĞrϰͿ͘réƐrĂr ƌĞƐƵůƚrŽĨr ƚŚĞrŐĞŶĞƚŝĐrĚŝǀĞƌƐŝƚǇrƐƚƵĚǇ͕r ĨŽƵƌrŽĨr ƚŚĞr ĨŝǀĞrĐĂŶĚŝĚĂƚĞƐrĐĂŶrďĞr

ƌĞƚĂŝŶĞĚrƚŽrƌĞƉƌĞƐĞŶƚrƚǇƉĞƐrNN͕rNNN͕réŵĂǌŽŶŝĂŶ͕rĂŶĚrΗŽƚŚĞƌΗ͘r

dǇƉĞͲƐƉĞĐŝĨŝĐOƉƌŽƚĞŝŶƐ͘rŚĞƐĞrĨŽƵƌrĐĂŶĚŝĚĂƚĞƐrŚĂĚrϭϭ͕rϭϴ͕rϳrĂŶĚ͕rϭϵrŵƵƚĂƚŝŽŶrƉŽƐŝƚŝŽŶƐ͕rƌĞƐƉĞĐƚŝǀĞůǇ͘r

ŚĞr ƐĞĂƌĐŚr ĨŽƌr ĞƉŝƚŽƉĞƐr ĨŽƌr ƚŚĞƐĞr ĨŽƵƌr ƉƌŽƚĞŝŶƐr ƌĞǀĞĂůĞĚr Ăr ůŽǁr ŶƵŵďĞƌr ŽĨr ƉĞƉƚŝĚĞƐr ĐŽŶƚĂŝŶŝŶŐr Ăr

ƉŽůǇŵŽƌƉŚŝĐrƉŽƐŝƚŝŽŶ͗rƚǁŽrĨŽƌrƉĞƉƚŝĚĂƐĞrFϭϲ͕rŽŶĞrĨŽƌr×QérƌĞĐŽŐŶŝƚŝŽŶrƉƌŽƚĞŝŶ͕rŽŶĞrĨŽƌrFNDrϭϱ͕rĂŶĚr

ƚǁŽrĨŽƌrjFHϰϵͺϯϮϭϯϳϬ͘rTŽƌrƚŚĞƐĞrĞƉŝƚŽƉĞƐ͕rŶŽréérƚŚĂƚrĐŽƵůĚrďĞrĂƐƐŽĐŝĂƚĞĚrǁŝƚŚrĂrƐƚƌĂŝŶrƚǇƉĞrĐŽƵůĚr

ďĞr ŝĚĞŶƚŝĨŝĞĚr ;TŝŐƵƌĞr ϰͿ͘r ŚĞƐĞr ĨŽƵƌr ƉƌŽƚĞŝŶƐr ĐĂŶŶŽƚr ďĞr ƵƐĞĚr ƚŽr ĚĞƚĞƌŵŝŶĞr ƉĞƉƚŝĚĞƐr ĨŽƌr ƚŚĞr

ĚĞǀĞůŽƉŵĞŶƚrŽĨrĂrƚǇƉŝŶŐrƚĞƐƚ͘rXĨrƚŚĞrϲr»QœƐrŝĚĞŶƚŝĨŝĞĚrďǇrůŽĐƵƐrĂŶĂůǇƐŝƐ͕rŶŽŶĞrŝƐrĂƐƐŽĐŝĂƚĞĚrǁŝƚŚrƚŚĞr

ƉƌĞƐĞŶĐĞrŽĨrĂrƉƌŽƚĞŝŶrĞƉŝƚŽƉĞ͘r

,ĂƉůŽƚǇƉĞOŶĞƚǁŽƌŬƐ͘rTŽƌrĞĂĐŚrŽĨrƚŚĞrϮϱϮrŐĞŶĞƐrŝŶĐůƵĚĞĚ͕rƚŚĞrƐƚƵĚǇrŽĨrŚĂƉůŽƚǇƉĞrŶĞƚǁŽƌŬƐrƐŚŽǁĞĚr

ƚŚĂƚrŚĂƉůŽƚǇƉĞƐrǁĞƌĞrǀĞƌǇrĐůŽƐĞrƚŽrŽŶĞrĂŶŽƚŚĞƌrĂŶĚrŝŶƚĞƌĐŽŶŶĞĐƚĞĚ͘rNŶrĂĚĚŝƚŝŽŶ͕rƚŚĞrĚŝƐƚƌŝďƵƚŝŽŶrŽĨr

ƚŚĞrƐƚƌĂŝŶƐrǁŝƚŚŝŶrŚĂƉůŽƚǇƉĞƐrĚŝĚrŶŽƚrĐŽƌƌĞƐƉŽŶĚrƚŽrƚŚĞŝƌrƚǇƉĞrĚŝƐƚƌŝďƵƚŝŽŶ͘rŚŝƐrŽďƐĞƌǀĂƚŝŽŶrĂƉƉůŝĞĚr

ƚŽr Ăůůr ƚŚĞr ŐĞŶĞƐr ƐƚƵĚŝĞĚ͕r ŝŶĐůƵĚŝŶŐr ƚŚĞr ĨŽƵƌr ĚŝƐƉůĂǇŝŶŐr Ăr ƚǇƉĞͲƌĞƉƌĞƐĞŶƚĂƚŝǀĞr ŐĞŶĞƚŝĐr ĚŝǀĞƌƐŝƚǇr

;TŝŐƵƌĞrϰͿ͘r



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϮr

ͲϴϯͲr
r

WŚǇůŽŐĞŶĞƚŝĐO ƐƚƵĚǇ͘r ŚĞr ƐƚƵĚǇr ŽĨr ƚŚĞr ƉŚǇůŽŐĞŶĞƚŝĐr ƚƌĞĞƐr ĨŽƌr ĞĂĐŚr ŽĨr ƚŚĞr ϮϱϮrŐĞŶĞƐr ƐŚŽǁĞĚ͕r ŽŶĐĞr

ĂŐĂŝŶ͕r ƚŚĂƚr ƚŚĞr ƐĞƋƵĞŶĐĞƐr ǁĞƌĞr ǀĞƌǇr ĐůŽƐĞr ƚŽr ĞĂĐŚr ŽƚŚĞƌ͘r NŶr ĨĂĐƚ͕r ŶŽr ƐƚĂƚŝƐƚŝĐĂůůǇr ƐŝŐŶŝĨŝĐĂŶƚr ĐůĂĚĞr

ĚŝƐƚƌŝďƵƚŝŽŶrǁĂƐr ŽďƐĞƌǀĞĚ͘rćŚĞŶr ĐůƵƐƚĞƌƐrǁĞƌĞr ŽďƐĞƌǀĞĚ͕r ƚŚĞǇrǁĞƌĞr ĐůŽƐĞr ƚŽr ĞĂĐŚr ŽƚŚĞƌ͕r ĂŶĚr ƚŚĞr

ĚŝƐƚƌŝďƵƚŝŽŶrŽĨrƐƚƌĂŝŶƐrǁŝƚŚŝŶrƚŚĞƐĞrĐůƵƐƚĞƌƐrǁĂƐrŶŽƚrĐŽŶƐŝƐƚĞŶƚrǁŝƚŚrƐƚƌĂŝŶrƚǇƉĞ͘r

iŝƐĐƵƐƐŝŽŶII

ŚĞrƌŽůĞƐrŽĨrd͘oŐŽŶĚŝŝoƉƌŽƚĞŝŶƐrŝŶrŝŶĨĞĐƚŝŽŶrĂƌĞrŐƌĂĚƵĂůůǇrďĞŝŶŐrĞůƵĐŝĚĂƚĞĚ͕rǇĞƚrƚŚĞrĂŶƚŝŐĞŶŝĐŝƚǇrŽĨrƚŚĞƐĞr

ƉƌŽƚĞŝŶƐrŝƐrƐƚŝůůrƉŽŽƌůǇrĚĞƐĐƌŝďĞĚ͕rŝŶĚĞĞĚ͕rƚŚĞrĂŶƚŝŐĞŶŝĐŝƚǇrŽĨrŽŶůǇrĂƉƉƌŽǆŝŵĂƚĞůǇrϱϬrƉƌŽƚĞŝŶƐrŚĂƐrďĞĞŶr

ĚĞƐĐƌŝďĞĚ͕rƚŚĂŶŬƐrƚŽrƐƚƵĚŝĞƐrĞǀĂůƵĂƚŝŶŐrƚŚĞŝƌrƉŽƚĞŶƚŝĂůrŝŶrǀĂĐĐŝŶĞrŝŵŵƵŶŝƚǇrĂŶĚrƚŽrƉƌŽƚĞŽŵŝĐrĂŶĂůǇƐĞƐr

;ϭϳʹϮϲ͕ϮϵͿ͘rŚĞƐĞr ŝŶĐůƵĚĞrĂƉƉƌŽǆŝŵĂƚĞůǇrϭϱrĂƉŝĐŽŵƉůĞǆĂŶrƉƌŽƚĞŝŶƐ͕rƐƵĐŚrĂƐrj×éϰͲϱͲϲͲϳ͕r×XœϭϮͲϭϲ͕r

FNDϯͲϴ͕r ĂŶĚr »éjϭr ĂŶĚr Ϯ͘r .ŽǁĞǀĞƌ͕r ƚŚĞr ŝĚĞŶƚŝĨŝĐĂƚŝŽŶr ŽĨr ƚŚĞƐĞr ĂŶƚŝŐĞŶŝĐr ƉƌŽƚĞŝŶƐr ƌĞŵĂŝŶĞĚr

ŝŶĐŽŵƉůĞƚĞrĚƵĞrƚŽrƚŚĞrůŝŵŝƚĂƚŝŽŶƐrŽĨrƚŚĞrƚĞĐŚŶŝƋƵĞƐrƵƐĞĚ͘rŚĂŶŬƐrƚŽrĐŽͲNœrƌĞĂĐƚŝŽŶƐrĐŽƵƉůĞĚrǁŝƚŚrF»r

ƌĞǀĞůĂƚŝŽŶ͕rǁĞrǁĞƌĞr ĂďůĞr ƚŽr ŝĚĞŶƚŝĨǇr ĨŽƌr ƚŚĞr ĨŝƌƐƚr ƚŝŵĞr Ăr ůĂƌŐĞr ƉĂŶĞůr ŽĨr ϳϮϳrŝŵŵƵŶŽŐĞŶŝĐrd͘oŐŽŶĚŝŝo

ƉƌŽƚĞŝŶƐrĨŽƌréĨƌŝĐĂrϭ͕rNN͕rĂŶĚrNNNrƚǇƉĞƐ͘rŚĞƐĞrŝŶĐůƵĚĞĚrϭϲйrĂƉŝĐŽŵƉůĞǆĂŶrƉƌŽƚĞŝŶƐ͕rŵŽƐƚrŽĨrǁŚŝĐŚrŚĂĚr

ŶŽƚrǇĞƚrďĞĞŶrĨŽƌŵĂůůǇrĚĞƐĐƌŝďĞĚrĂƐrĂŶƚŝŐĞŶŝĐ͕rĂƐrǁĞůůrĂƐrĂrŶƵŵďĞƌrŽĨrŚǇƉŽƚŚĞƚŝĐĂůrƉƌŽƚĞŝŶƐr;ϭϯйͿ͘rXƵƌr

ƐƚƵĚǇr ŚĂƐr ƚŚĞƌĞĨŽƌĞr ŝĚĞŶƚŝĨŝĞĚr ŶŽǀĞůr ƚĂƌŐĞƚƐr ƵƐŝŶŐr ĂŶr ŽƌŝŐŝŶĂůr ŝŶo ǀŝǀŽr ĂƉƉƌŽĂĐŚr ĨŽƌr ƚŚĞr ƐƚƵĚǇr ŽĨr

ƉŽůǇŵŽƌƉŚŝƐŵrĂƐrƉĂƌƚrŽĨrƚŚĞrĚĞǀĞůŽƉŵĞŶƚrŽĨrĂrƐĞƌŽƚǇƉŝŶŐrƚĞĐŚŶŝƋƵĞ͘r

ŚĞr ĐŽͲNœr ƌĞĂĐƚŝŽŶƐr ĐĂƌƌŝĞĚrŽƵƚr ƐŚŽǁĞĚr ƚŚĂƚrϮͬϯrŽĨr ƚŚĞrƉƌŽƚĞŝŶƐrǁĞƌĞr ŝĚĞŶƚŝĨŝĞĚr ŝŶr Ăůůr ĐŽͲNœƐ͗r ďŽƚŚr

ŚŽŵŽůŽŐŽƵƐr ĂŶĚr ŚĞƚĞƌŽůŽŐŽƵƐr ƌĞĂĐƚŝŽŶƐ͘r ŚŝƐr ƐƵŐŐĞƐƚƐr ƚŚĂƚr ƚŚĞƐĞr ƉƌŽƚĞŝŶƐr ĚŽr ŶŽƚr ĞůŝĐŝƚr Ăr ƚǇƉĞͲ

ƐƉĞĐŝĨŝĐrŝŵŵƵŶĞrƌĞƐƉŽŶƐĞ͘rŚŝƐrŐƌŽƵƉrŝŶĐůƵĚĞĚrŵŽƐƚrŽĨrƚŚĞrƉƌŽƚĞŝŶƐrĨŽƌrǁŚŝĐŚrƐĞƌŽƚǇƉŝŶŐrƚĞƐƚƐrŚĂǀĞr

ďĞĞŶrĚĞǀĞůŽƉĞĚ͕r ŝŶĐůƵĚŝŶŐrj×éϲrĂŶĚrj×éϳ͘rŚĞrƌĞŵĂŝŶŝŶŐrƚŚŝƌĚrŽĨrƉƌŽƚĞŝŶƐrǁĞƌĞr ŝĚĞŶƚŝĨŝĞĚrŽŶůǇr ŝŶr

ŚŽŵŽůŽŐŽƵƐrĐŽͲNœrƌĞĂĐƚŝŽŶƐ͕rǁŚŝĐŚrƐƵŐŐĞƐƚrƚŚĂƚr ƚŚĞǇrŵŝŐŚƚrĞůŝĐŝƚrĂr ƚǇƉĞͲƐƉĞĐŝĨŝĐr ŝŵŵƵŶĞrƌĞƐƉŽŶƐĞ͘r

.ŽǁĞǀĞƌ͕r ŶŽr ƚǇƉĞͲƐƉĞĐŝĨŝĐr ƉŽůǇŵŽƌƉŚŝƐŵr ǁĂƐr ŽďƐĞƌǀĞĚr ĨŽƌr ƚŚĞŵ͕r ƌĞŐĂƌĚůĞƐƐr ŽĨr ƚŚĞr ĂŶĂůǇǌĞĚr

ƉĂƌĂŵĞƚĞƌƐ͘r ŚĞƐĞr ƉƌŽƚĞŝŶƐr ŵĂǇr ŝŶr ĨĂĐƚr ďĞr ƉƌĞƐĞŶƚr ŝŶr ŚĞƚĞƌŽůŽŐŽƵƐr ƌĞĂĐƚŝŽŶƐ͕r ďƵƚr ƵŶĚĞƚĞĐƚĂďůĞ͘r

NŶĚĞĞĚ͕rƚŚĞrŶƵŵďĞƌrŽĨrƐƉĞĐŝĨŝĐrƉĞƉƚŝĚĞƐrƚŚĂƚrůĞĚrƚŽrƚŚĞŝƌrŝĚĞŶƚŝĨŝĐĂƚŝŽŶrďǇr4DͲF»ͬF»rǁĂƐrůŽǁ͕rǁŚŝĐŚr

ŵĂǇrƐƵŐŐĞƐƚrůŽǁrĐŽŶĐĞŶƚƌĂƚŝŽŶƐrŽĨrƚŚĞƐĞrƉƌŽƚĞŝŶƐrŝŶrƚŚĞrƌĞĂĐƚŝŽŶƐ͘rNƚrŝƐrƚŚĞƌĞĨŽƌĞrŶŽƚrĂŶrŽƉƚŝŽŶrƚŽrƵƐĞr



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϮr

ͲϴϰͲr
r

ƚŚĞrƉƌĞƐĞŶĐĞrŽƌrĂďƐĞŶĐĞrŽĨrƉƌŽƚĞŝŶƐrŝŶrŚŽŵŽůŽŐŽƵƐrĂŶĚͬŽƌrŚĞƚĞƌŽůŽŐŽƵƐrĐŽͲNœrƌĞĂĐƚŝŽŶƐrĂƐrĂrďĂƐŝƐrĨŽƌr

ĚĞĨŝŶŝŶŐrĐĂŶĚŝĚĂƚĞƐrĨŽƌrĂrƚǇƉŝŶŐrƚĞƐƚ͘rérƉŽůǇŵŽƌƉŚŝƐŵrƐƚƵĚǇrǁĂƐrƚŚƵƐrĐĂƌƌŝĞĚrŽƵƚrŽŶrĂůůrϳϮϳrŝĚĞŶƚŝĨŝĞĚr

ƉƌŽƚĞŝŶƐ͘rr

œŽůǇŵŽƌƉŚŝƐŵrĂŶĂůǇƐŝƐrŽĨrƚŚĞƐĞrϳϮϳrĐĂŶĚŝĚĂƚĞƐrǁĂƐrƉĞƌĨŽƌŵĞĚrŽŶrĂr ůĂƌŐĞrĐŽŚŽƌƚrŽĨrϭϭϳrƉƌĞǀŝŽƵƐůǇr

ƚǇƉĞĚr d͘oŐŽŶĚŝŝo ƐƚƌĂŝŶƐr ;ϯϮͿ͘r ŚŝƐr ůĂƌŐĞr ƉĂŶĞůr ĂůůŽǁƐr ƐƵďƐƚĂŶƚŝĂůr ƌĞƉƌĞƐĞŶƚĂƚŝŽŶr ŽĨr ĨŽƵƌrŵĂŝŶr ƐƚƌĂŝŶr

ƚǇƉĞƐ͕r ŝ͘Ğ͕͘r éĨƌŝĐĂŶr ϭ͕r ǇƉĞr NN͕r ǇƉĞr NNNr ĂŶĚr éŵĂǌŽŶŝĂŶ͕r ĂŶĚr Ăr ůŽǁĞƌr ƌĞƉƌĞƐĞŶƚĂƚŝŽŶr ŽĨr Ăr ĨĞǁr ŽƚŚĞƌr

ƚǇƉĞƐ͘réŶĂůǇƐŝƐrŽĨrćj»rĚĂƚĂrĞůŝŵŝŶĂƚĞƐr ƚŚĞrďŝĂƐr ĂƐƐŽĐŝĂƚĞĚrǁŝƚŚrƉŽŝŶƚrŵƵƚĂƚŝŽŶƐrďǇr ƌĞƚĂŝŶŝŶŐrŽŶůǇr

ƚŚŽƐĞrƚŚĂƚrĂƌĞrďĞƐƚrƌĞƉƌĞƐĞŶƚĞĚ͘rNŶŝƚŝĂůrŽďƐĞƌǀĂƚŝŽŶƐrŚĂǀĞrƐŚŽǁŶrƚŚĂƚrƚŚĞƌĞrĂƌĞrĂrƐŝŐŶŝĨŝĐĂŶƚrŶƵŵďĞƌr

ŽĨrƉŽŝŶƚr»QœƐrƚŚĂƚrǁĞƌĞrƉƌĞƐĞŶƚrŝŶrŽŶůǇrŽŶĞrŽƌrƚǁŽrƐƚƌĂŝŶƐrŽƌrǁĞƌĞrŶŽƚrĞǆƉƌĞƐƐĞĚrĂƚrƉƌŽƚĞŝŶrůĞǀĞů͘rŚĞr

»QœƐrŝŶĐůƵĚĞĚrŝŶrƚŚĞrĂŶĂůǇƐŝƐrǁĞƌĞrƉƌĞƐĞŶƚrŝŶrĂrůŝŵŝƚĞĚrŶƵŵďĞƌrŽĨrƐƚƌĂŝŶƐ͕rĂŶĚrƚŚĞŝƌrĚŝƐƚƌŝďƵƚŝŽŶrǁĂƐr

ŝŶĚĞƉĞŶĚĞŶƚr ŽĨr ƐƚƌĂŝŶr ƚǇƉĞ͘r ŚŝƐr ŝƐr ĐŽŶƐŝƐƚĞŶƚr ǁŝƚŚr ƚŚĞr ŚŝŐŚr ŶƵŵďĞƌr ŽĨr ŚĂƉůŽƚǇƉĞƐr ŝĚĞŶƚŝĨŝĞĚr ĨŽƌr

ĐĞƌƚĂŝŶrŐĞŶĞƐ͘rTŽƌrǀĂƌŝĂŶƚrĐĂůůŝŶŐ͕rǁĞrĐŚŽƐĞrƚŽrƵƐĞrŶŽŶͲƐƚƌŝŶŐĞŶƚrƐĞůĞĐƚŝŽŶrĐƌŝƚĞƌŝĂrĨŽƌr»QœƐ͕rƚŽrĂǀŽŝĚr

ƚŚĞrĞůŝŵŝŶĂƚŝŽŶrŽĨrĂŶǇr ŝŶƚĞƌĞƐƚŝŶŐrƉŽůǇŵŽƌƉŚŝƐŵ͘r NŶĚĞĞĚ͕rƉƌĞǀŝŽƵƐrƐƚƵĚŝĞƐrŚĂǀĞrĚĞŵŽŶƐƚƌĂƚĞĚrƚŚĂƚr

ĐŚĂŶŐŝŶŐrĂŶréérŽŶrĂrƉĞƉƚŝĚĞrĐŽƵůĚrŝŵƉƌŽǀĞrŝŶƚĞƌͲƚǇƉĞrĚŝƐĐƌŝŵŝŶĂƚŝŽŶr;ϮϭͿ͘r.ŽǁĞǀĞƌ͕rĚĞƐƉŝƚĞrƚŚĞrŚŝŐŚr

ŶƵŵďĞƌrŽĨr»QœƐr ŝŶĐůƵĚĞĚ͕rǁĞrŽďƐĞƌǀĞĚrǀĞƌǇr ůŝƚƚůĞrǀĂƌŝĂƚŝŽŶrďĞƚǁĞĞŶrƐƚƌĂŝŶƐ͘rœƌĞǀŝŽƵƐr ƐƚƵĚŝĞƐrŚĂǀĞr

ƐŚŽǁŶr ƚŚĂƚr Ăr ĐŚĂŶŐĞrŽĨr ũƵƐƚr Ăr ĨĞǁréér ĐŽƵůĚr ĂůƚĞƌr ƚŚĞr ĐŽŶĨŽƌŵĂƚŝŽŶrŽĨr ĂrƉƌŽƚĞŝŶr ĂŶĚr ƚŚĞƌĞĨŽƌĞr ŝƚƐr

ĞƉŝƚŽƉĞƐr ;ϯϲͿ͘r MĞƐƉŝƚĞr ƚŚĞr ůŽǁr ƌĂƚĞr ŽĨr ƉŽůǇŵŽƌƉŚŝƐŵr ŽďƐĞƌǀĞĚr ƉĞƌr ůŽĐƵƐr ĂŶĚr ƉĞƌr ƉƌŽƚĞŝŶ͕r ŝƚr ŝƐr

ŝŶƚĞƌĞƐƚŝŶŐrƚŽrƐƚƵĚǇrƚŚĞrĚŝƐƚƌŝďƵƚŝŽŶrŽĨrŵƵƚĂƚŝŽŶƐrǁŝƚŚŝŶrƚŚĞrĚŝĨĨĞƌĞŶƚrƚǇƉĞƐ͘rŚĞrƐƚƵĚǇrŽĨr»QœƐrƉĞƌr

ůŽĐƵƐrĂůůŽǁĞĚrƚŚĞr ŝĚĞŶƚŝĨŝĐĂƚŝŽŶrŽĨrĞŝŐŚƚrŵƵƚĂƚŝŽŶƐrƌĞƉƌĞƐĞŶƚŝŶŐrƚŚĞr ĨŽƵƌrŵĂŝŶrŐĞŶŽƚǇƉĞƐ͗réĨƌŝĐĂrϭ͕r

ƚǇƉĞr NN͕r ƚǇƉĞr NNN͕r ĂŶĚr éŵĂǌŽŶŝĂŶ͘r §ŶĨŽƌƚƵŶĂƚĞůǇ͕r ƚŚĞƐĞr ŵƵƚĂƚŝŽŶƐr ĂƌĞr ĂůƐŽr ƉƌĞƐĞŶƚr ŝŶr ƚŚĞr ŽƚŚĞƌr

ŐĞŶŽƚǇƉĞƐ͗r éĨƌŝĐĂr ϯ͕r éĨƌŝĐĂr ϰ͕r DĂƌŝďďĞĂŶ͕r ƚǇƉĞr Nr ĂŶĚr ƚǇƉĞr ϭϮ͘r DŽŶƐŝĚĞƌŝŶŐr ƚŚĞr ůŽǁr ŶƵŵďĞƌr ŽĨr

ƌĞƉƌĞƐĞŶƚĂƚŝǀĞƐr ĨŽƌrĞĂĐŚrƚǇƉĞr ;ϯrƚŽrϳͿ͕r ŝƚr ŝƐr ŝŵƉŽƐƐŝďůĞr ƚŽrĚĞƚĞƌŵŝŶĞrƚŚĞrĂďŝůŝƚǇrŽĨrƚŚĞƐĞrŵĂƌŬĞƌƐr ƚŽr

ĚŝƐĐƌŝŵŝŶĂƚĞr ƚŚĞr ƐƚƌĂŝŶr ƚǇƉĞƐr ǁŝƚŚŽƵƚr ŝŵƉůĞŵĞŶƚŝŶŐr ƚŚĞr Qj»r ĚĂƚĂďĂƐĞ͘r jĞŶĞƚŝĐr ĚŝǀĞƌƐŝƚǇr ĂŶĂůǇƐŝƐr

ƌĞǀĞĂůĞĚrƐƚĂƚŝƐƚŝĐĂůůǇrƐŝŐŶŝĨŝĐĂŶƚrĚŝĨĨĞƌĞŶĐĞƐrďĞƚǁĞĞŶrƚŚĞrƐĞƋƵĞŶĐĞƐrŽĨrƐƚƌĂŝŶrƚǇƉĞƐrĨŽƌrĨŽƵƌrŐĞŶĞƐrŽƵƚr

ŽĨr ƚŚĞr ϳϮϳrŝŶŝƚŝĂůůǇr ƐƚƵĚŝĞĚ͘r »Ž͕r ŽŶůǇr ĨĞǁr ŵƵƚĂƚŝŽŶƐr ƐĞĞŵr ƚŽr ďĞr ĂďůĞr ƚŽr ĚŝƐĐƌŝŵŝŶĂƚĞr ŐĞŶŽƚǇƉĞ͘r

NŶƚĞƌĞƐƚŝŶŐůǇ͕rƚŚĞrŵĂƌŬĞƌƐrŝĚĞŶƚŝĨŝĞĚrǁĞƌĞrŶŽƚrƚŚĞrƐĂŵĞrĨŽƌrƚŚĞƐĞrϮrƚǇƉĞƐrŽĨrĂŶĂůǇƐĞƐ͘r rdĞƐŝĚĞƐ͕rƚŚĞr



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϮr

ͲϴϱͲr
r

ƐĞĂƌĐŚrĨŽƌrĞƉŝƚŽƉĞƐrĚŝĚrŶŽƚrƌĞǀĞĂůrĂŶǇrĂŶƚŝŐĞŶŝĐrƉĞƉƚŝĚĞƐrŝŶrƚŚĞrƉŽůǇŵŽƌƉŚŝƐŵrǌŽŶĞƐrŽĨrƚŚĞrƉƌŽƚĞŝŶr

ŝĚĞŶƚŝĨŝĞĚ͘r TŝŶĂůůǇ͕r ƚŚĞr ƐƚƵĚǇr ŽĨr ŚĂƉůŽƚǇƉĞr ŶĞƚǁŽƌŬƐ͕r ĂŶĚr ƉŚǇůŽŐĞŶĞƚŝĐr ƚƌĞĞƐr ĚŝĚr ŶŽƚr ĐŽŶĨŝƌŵr ƚŚŝƐr

ƌĞƐƵůƚ͕r ƌĞŝŶĨŽƌĐŝŶŐrƚŚĞrŚǇƉŽƚŚĞƐŝƐr ƚŚĂƚr ƚŚĞƐĞrĐĂŶĚŝĚĂƚĞƐrŚĂǀĞrƚŚĞƌĞĨŽƌĞrŽŶůǇrĂr ůŝŵŝƚĞĚrƵƐĞĨƵůŶĞƐƐr ŝŶr

ƐĞƌŽƚǇƉŝŶŐ͘r.ŽǁĞǀĞƌ͕rƚŚĞrƐĞĂƌĐŚrǁĂƐrƌĞƐƚƌŝĐƚĞĚrƚŽrdrĞƉŝƚŽƉĞƐrŽŶrƉƌŝŵĂƌǇrƐĞƋƵĞŶĐĞƐ͘rNŶrƚŚŝƐrĐŽŶƚĞǆƚ͕r

ŝƚrǁŽƵůĚrďĞrŝŶƚĞƌĞƐƚŝŶŐrƚŽrƵƐĞrƚŚĞrϯMrƐƚƌƵĐƚƵƌĞrŽĨrŽƵƌrĐĂŶĚŝĚĂƚĞƐ͕rďƵƚrƚŽrĚĂƚĞ͕rƚŚĞrĚĂƚĂďĂƐĞƐrĨŽƌrƚŚŝƐr

ƚǇƉĞrŽĨrƐƚƵĚǇrĚŽrŶŽƚrƉƌŽǀŝĚĞrĂrƐƵĨĨŝĐŝĞŶƚůǇrƌĞůŝĂďůĞrĞƐƚŝŵĂƚĞrŽĨrƚŚĞrĐŽŶĨŽƌŵĂƚŝŽŶrŽĨrŽƵƌrĨŽƵƌrƉƌŽƚĞŝŶƐ͘r

TŝŶĂůůǇ͕rǁŚĞŶrƚŚĞrĚĂƚĂrĂƌĞrĂŶĂůǇǌĞĚrƉƌŽƚĞŝŶrďǇrƉƌŽƚĞŝŶ͕rŶŽrƚǇƉĞͲƐƉĞĐŝĨŝĐrŵƵƚĂƚŝŽŶr ŝƐr ŝĚĞŶƚŝĨŝĞĚ͘rXŶĞr

ƐŽůƵƚŝŽŶr ƚŽr ŽǀĞƌĐŽŵĞr ƚŚŝƐr ůĂĐŬr ŽĨr ƐƉĞĐŝĨŝĐr ŵƵƚĂƚŝŽŶr ǁŽƵůĚr ďĞr ƚŽr ĐŽŶƐŝĚĞƌr ĐŽŵďŝŶĞĚr ƉĞƉƚŝĚĞƐ͘r

.ŽǁĞǀĞƌ͕rŶŽrĐŽŵďŝŶĂƚŝŽŶrŽĨrŵƵƚĂƚŝŽŶƐrƐĞĞŵƐrƚŽrďĞrĂďůĞrƚŽrƌĞĐŽŐŶŝǌĞrĂůůrƐƚƌĂŝŶƐrŽĨrƚŚĞrŵĂŝŶrƚǇƉĞƐr

ƐƚƵĚŝĞĚ͘rr

NŶrƚŚŝƐrǁŽƌŬ͕rǁĞrĚŝĚrŶŽƚrĨŝŶĚrƚŚĞrƚĂƌŐĞƚƐrƉƌĞǀŝŽƵƐůǇrƐƚƵĚŝĞĚrŝŶrƐĞƌŽƚǇƉŝŶŐ͘rNŶĚĞĞĚ͕rǁŚĞŶrĂůŝŐŶŝŶŐrƚŚĞr

ƐĞƋƵĞŶĐĞƐr ŽĨr ƐŽŵĞr ŽĨr ƚŚĞr ƉĞƉƚŝĚĞƐr ĂůƌĞĂĚǇr ĚĞƐĐƌŝďĞĚr ;j×éϲͲϳͲϴ͕r ×XœϭϴͲϮϲ͕r ĂŶĚr ϯϵͿr ĂŐĂŝŶƐƚr ƚŚĞr

ƉĞƉƚŝĚĞr ƐĞƋƵĞŶĐĞƐr ŽĨr ŽƵƌr ĚĂƚĂr ;ϭϴ͕ϮϬ͕ϮϬͿ͕r ǁĞr ĚŝĚr ŶŽƚr ĨŝŶĚr ƚŚĞr ƚǇƉĞͲƐƉĞĐŝĨŝĐr ƉŽůǇŵŽƌƉŚŝƐŵƐr

ĚĞƐĐƌŝďĞĚ͕rĞǆĐĞƉƚrĨŽƌrŽŶĞrŽĨrƚŚĞrj×éϲrǇƉĞrNNNͲƐƉĞĐŝĨŝĐrƉĞƉƚŝĚĞƐ͘rTŽƌrƚŚŝƐrƉĞƉƚŝĚĞ͕rǁĞrĂĐƚƵĂůůǇrĨŽƵŶĚr

ƚŚĞrĚĞƐĐƌŝďĞĚrƚǇƉĞͲƐƉĞĐŝĨŝĐréér;ϭϴͿ͕rƉƌĞƐĞŶƚrŽŶůǇrŝŶrƚŚƌĞĞréŵĂǌŽŶŝĂŶrƐƚƌĂŝŶƐ͕rƚǁŽréĨƌŝĐĂrǇƉĞrϭ͕rĂŶĚr

ƚŚĞrƚŚƌĞĞréĨƌŝĐĂrǇƉĞrNNNrƐƚƌĂŝŶƐ͕rĂŶĚrĂďƐĞŶƚrĨƌŽŵrǇƉĞrNNNrƐĞƋƵĞŶĐĞƐr;ĚĂƚĂrŶŽƚrƐŚŽǁŶͿ͘rŚĞrƐƚƵĚǇrŽĨrĂr

ůĂƌŐĞƌrŶƵŵďĞƌrŽĨrƐĞƋƵĞŶĐĞƐrĚŝĚrŶŽƚrƌĞǀĞĂůrƚŚĞrƉŽůǇŵŽƌƉŚŝƐŵƐrŽďƐĞƌǀĞĚrŝŶrƉƌĞǀŝŽƵƐrƐƚƵĚŝĞƐ͘rŚƵƐ͕rŝƚr

ĐĂŶrďĞrŚǇƉŽƚŚĞƐŝǌĞĚrƚŚĂƚrƚŚĞrƐƉĞĐŝĨŝĐrƉŽůǇŵŽƌƉŚŝƐŵƐrƉƌĞǀŝŽƵƐůǇrĚĞƚĞĐƚĞĚrĂƌĞrƉŽŝŶƚrŵƵƚĂƚŝŽŶƐ͕rŶŽƚr

ƌĞƉƌĞƐĞŶƚĂƚŝǀĞrŽĨrĂrƉĂƌƚŝĐƵůĂƌrƚǇƉĞ͘r

.ĞƌĞ͕r ǁĞr ŝĚĞŶƚŝĨŝĞĚr ƉŽůǇŵŽƌƉŚŝĐr ŝŵŵƵŶŽŐĞŶŝĐr ƉƌŽƚĞŝŶƐ͕r ŝŶĐůƵĚŝŶŐr ĂƉŝĐŽŵƉůĞǆĂŶr ƉƌŽƚĞŝŶƐ͕r ďƵƚr ƚŚĞr

ƉŽůǇŵŽƌƉŚŝƐŵr ŽďƐĞƌǀĞĚr ĐĂŶŶŽƚr ďĞr ůŝŶŬĞĚr ƚŽr ƐƚƌĂŝŶr ƚǇƉĞƐr ŝŶr ŽƵƌr ƉŽƉƵůĂƚŝŽŶ͘r »ƚƌĂŝŶƐr ĂƌĞr ĐƵƌƌĞŶƚůǇr

ƚǇƉĞĚr ƵƐŝŶŐr ϭϱrF»rŵĂƌŬĞƌƐr ƚŚĂƚr ĂƌĞr ŶŽƚr ĞǆƉƌĞƐƐĞĚr Ăƚr ƉƌŽƚĞŝŶr ůĞǀĞůr ĂŶĚr ĂƌĞr ŶŽƚr ŝŶǀŽůǀĞĚr ŝŶr ƐƚƌĂŝŶr

ǀŝƌƵůĞŶĐĞr;ϱ͕ϲͿ͘réƐrĞǀŽŬĞĚrďǇr»ŽƵƐĂrĞƚoĂů͘;ϯϳͿ͕r ŝƚrĂƉƉĞĂƌƐrĚŝĨĨŝĐƵůƚrƚŽrŵĂƚĐŚrĂrĐůĂƐƐŝĨŝĐĂƚŝŽŶrďĂƐĞĚrŽŶr

F»r ŵĂƌŬĞƌƐr ǁŝƚŚr Ăr ƉŽůǇŵŽƌƉŚŝƐŵr ĞǆƉƌĞƐƐĞĚr Ăƚr ƚŚĞr ƉƌŽƚĞŝŶr ůĞǀĞů͕r ĂƐr ƚŚŝƐr ĐŽƵůĚr ĐŽŵƉƌŽŵŝƐĞr ƚŚĞr

ĚĞǀĞůŽƉŵĞŶƚrŽĨrƐĞƌŽƚǇƉŝŶŐrƚĞƐƚƐrďĂƐĞĚrŽŶrƚŚĞrĚĞƚĞĐƚŝŽŶrŽĨr ƚǇƉĞͲƐƉĞĐŝĨŝĐrĂŶƚŝďŽĚŝĞƐr ƚŽrĚŝƐĐƌŝŵŝŶĂƚĞr



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϮr

ͲϴϲͲr
r

ďĞƚǁĞĞŶrĚŝĨĨĞƌĞŶƚrƚǇƉĞƐrŽĨrƐƚƌĂŝŶƐrŝŶrƉĂƚŝĞŶƚƐ͘réŶrŝŶƚĞƌĞƐƚŝŶŐrĚŝĂŐŶŽƐƚŝĐrĂůƚĞƌŶĂƚŝǀĞrĐŽƵůĚrďĞrƚŽrĚĞĨŝŶĞr

ĂrΗƐĞƌŽƚǇƉŝĐΗrĐůĂƐƐŝĨŝĐĂƚŝŽŶrůŝŶŬŝŶŐrĂrƉŽůǇŵŽƌƉŚŝƐŵrŽĨrŽŶĞrŽƌrŵŽƌĞrƉƌŽƚĞŝŶƐrƚŽrŽŶĞrŽƌrŵŽƌĞrƉŽƚĞŶƚŝĂůr

ĐůŝŶŝĐĂůr ŵĂŶŝĨĞƐƚĂƚŝŽŶƐͬƐĞǀĞƌŝƚǇr ƐŝŐŶƐr ŝŶr ƉĂƚŝĞŶƚƐ͘r .ŽǁĞǀĞƌ͕r Ăr ƌĞůŝĂďůĞr ŝĚĞŶƚŝĨŝĐĂƚŝŽŶr ŽĨr ƉƌŽƚĞŝŶr

ƉŽůǇŵŽƌƉŚŝƐŵƐrǁŽƵůĚrƌĞƋƵŝƌĞrƚŚĞr ŝƐŽůĂƚŝŽŶrŽĨrĂr ůĂƌŐĞrŶƵŵďĞƌrŽĨrƐƚƌĂŝŶƐ͕r ŝŶĐůƵĚŝŶŐrƚŚŽƐĞrĂƐƐŽĐŝĂƚĞĚr

ǁŝƚŚrŵŝůĚrĐůŝŶŝĐĂůrŵĂŶŝĨĞƐƚĂƚŝŽŶƐ͘rr

9ŽŶĐůƵƐŝŽŶII

ŚĂŶŬƐrƚŽrŝƚƐrŝŶoǀŝǀŽrĂƉƉƌŽĂĐŚ͕rŽƵƌrƐƚƵĚǇrŝƐrƚŚĞrĨŝƌƐƚrƚŽrŚĂǀĞrŝĚĞŶƚŝĨŝĞĚrĂrůĂƌŐĞrƉĂŶĞůrŽĨrŝŵŵƵŶŽŐĞŶŝĐr

ƉƌŽƚĞŝŶƐ͕rŵŽƐƚrŽĨrǁŚŝĐŚrŚĂĚrŶĞǀĞƌrďĞĞŶrĨŽƌŵĂůůǇrĚĞƐĐƌŝďĞĚrďĞĨŽƌĞ͘rŚĞrƐƚƌĞŶŐƚŚrŽĨrƚŚŝƐrŝŶoƐŝůŝĐŽrƐƚƵĚǇr

ůŝĞƐrŝŶrƚŚĞrƵƐĞrŽĨrćj»rĚĂƚĂrƚŽrŝĚĞŶƚŝĨǇr»QœƐrŝŶrĂrůĂƌŐĞrƉŽƉƵůĂƚŝŽŶrƌĞƉƌĞƐĞŶƚĂƚŝǀĞrŽĨrĨŽƵƌrƐƚƌĂŝŶrƚǇƉĞƐ͘r

éŵŽŶŐrƚŚĞrŝŵŵƵŶŽŐĞŶŝĐrƉƌŽƚĞŝŶƐrŝĚĞŶƚŝĨŝĞĚ͕rƚŚĞrƉŽůǇŵŽƌƉŚŝƐŵrŽďƐĞƌǀĞĚrǁĂƐrƌĂƌĞrĂŶĚrĐŽƵůĚrŶŽƚrďĞr

ůŝŶŬĞĚr ƚŽr ƚǇƉĞ͕r ƚŚĞƌĞďǇr ƋƵĞƐƚŝŽŶŝŶŐr ƚŚĞr ǀĂůƵĞr ŽĨr ƐĞƌŽƚǇƉŝŶŐr ƚĞƐƚƐr ĂƐr ƚŚĞǇr ĂƌĞr ĐƵƌƌĞŶƚůǇr ĚĞĨŝŶĞĚ͘r

.ŽǁĞǀĞƌ͕rƚŚŝƐrǁŽƌŬrƉĂǀĞƐrƚŚĞrǁĂǇrĨŽƌrĂrƉŽƚĞŶƚŝĂůrƉĂƚŚŽƉŚǇƐŝŽůŽŐŝĐĂůrƌĞĞǀĂůƵĂƚŝŽŶrŽĨrƐƚƌĂŝŶrƚǇƉĞƐ͘r

VĐŬŶŽǁůĞĚŐĞŵĞŶƚƐ͗II

ŚĞrĂƵƚŚŽƌƐrĂĐŬŶŽǁůĞĚŐĞrƚŚĞr ƐƵƉƉŽƌƚrŽĨr ƚŚĞrTƌĞŝďƵƌŐrjĂůĂǆǇrĞĂŵ͗rdũƂƌŶrjƌƺŶŝŶŐ͕rdŝŽŝŶĨŽƌŵĂƚŝĐƐ͕r

§ŶŝǀĞƌƐŝƚǇr ŽĨr TƌĞŝďƵƌŐr ;jĞƌŵĂŶǇͿ͕r ĨƵŶĚĞĚr ďǇr ƚŚĞr DŽůůĂďŽƌĂƚŝǀĞr ×ĞƐĞĂƌĐŚr DĞŶƚƌĞr ϵϵϮrFĞĚŝĐĂůr

HƉŝŐĞŶĞƚŝĐƐr ;MTjr ŐƌĂŶƚr »Tdr ϵϵϮͬϭr ϮϬϭϮͿ͕r ĂŶĚr ƚŚĞrjĞƌŵĂŶr TĞĚĞƌĂůrFŝŶŝƐƚƌǇr ŽĨr HĚƵĐĂƚŝŽŶr ĂŶĚr

×ĞƐĞĂƌĐŚr;dFdTrŐƌĂŶƚrϬϯϭréϱϯϴérĚĞ͘QdNͲ×dDͿ͘r

dĂďůĞƐIĂŶĚIĨŝŐƵƌĞƐ͗I

dĂďůĞI ϭ͗I ǇƉĞr ŽĨr d͘oŐŽŶĚŝŝo ƐƚƌĂŝŶƐr ƵƐĞĚr ŝŶr ƚŚĞr ƉŽůǇŵŽƌƉŚŝƐŵr ƐƚƵĚǇ͘r »ƚƌĂŝŶƐr ǁĞƌĞr ƚǇƉĞĚr ŽŶr

ϭϱrŵŝĐƌŽƐĂƚĞůůŝƚĞrŵĂƌŬĞƌƐr;ϯϮͿ͘rr

dĂďůĞIϮ͗IMŝƐƚƌŝďƵƚŝŽŶrŽĨrƚŚĞrĚŝĨĨĞƌĞŶƚrĐĂƚĞŐŽƌŝĞƐrŽĨrƉƌŽƚĞŝŶƐrŝĚĞŶƚŝĨŝĞĚrĂĐĐŽƌĚŝŶŐrƚŽrƚŚĞrƚǇƉĞrŽĨrĐŽͲNœr

ƌĞĂĐƚŝŽŶ͗rŚŽŵŽůŽŐŽƵƐr ;ŚǇƉĞƌŝŵŵƵŶĞrŵƵƌŝŶĞr ƐĞƌƵŵrǀƐ͘r ƚŚĞr ƐƚƌĂŝŶr ƚŚĂƚr ŝŶĨĞĐƚĞĚr ƚŚĞrŵŽƵƐĞͿrĂŶĚͬŽƌr

ŚĞƚĞƌŽůŽŐŽƵƐr ;ŚǇƉĞƌŝŵŵƵŶĞr ƐĞƌƵŵr ǀƐ͘r ƚŚĞr ƚǁŽr ŽƚŚĞƌr ƐƚƌĂŝŶƐͿ͘r DŽǀ͗r ĐŽǀĞƌĂŐĞ͖r ƐƉĞr ƉĞƉ͗r ƐƉĞĐŝĨŝĐr

ƉĞƉƚŝĚĞƐrr

dĂďůĞIϯ͗I4ŝƐƚrŽĨrŝŵŵƵŶŽŐĞŶŝĐrĂƉŝĐŽŵƉůĞǆĂŶrƉƌŽƚĞŝŶƐrĨƌŽŵrĐŽͲŝŵŵƵŶŽƉƌĞĐŝƉŝƚĂƚŝŽŶrƌĞĂĐƚŝŽŶƐ͘r



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϮr

ͲϴϳͲr
r

dĂďůĞI ϰ͗I NŶƚƌĂͲƚǇƉĞr ŐĞŶĞƚŝĐr ƐĞƋƵĞŶĐĞr ŚŽŵŽŐĞŶĞŝƚǇr ;ĂũŝŵĂΖƐr Mr ƉͲǀĂůƵĞr хϬ͘ϬϱͿr ĂŶĚr ŝŶƚĞƌͲƚǇƉĞr

ƐĞƋƵĞŶĐĞr ĚŝǀĞƌƐŝƚǇr ;ƉĂŝƌǁŝƐĞr T»r ƉͲǀĂůƵĞr фϬ͘ϬϱͿr ĨŽƌr ƚŚĞr ĨŝǀĞr ŐĞŶĞƐr ƐŚŽǁŝŶŐr ƐŝŐŶŝĨŝĐĂŶƚr ŐĞŶĞƚŝĐr

ĚŝǀĞƌƐŝƚǇrŝŶrƚŚĞrƚŽƚĂůrƉŽƉƵůĂƚŝŽŶrŽĨrϭϭϳrƐƚƌĂŝŶƐ͘rŶ͘Ɛ͗rŶŽƚrƐŝŐŶŝĨŝĐĂŶƚ͕rΎrƉфϬ͘Ϭϱ͕rΎΎrƉфϬ͘ϬϮ͘r

nŝŐƵƌĞIϭ͗I»ƚƵĚǇrĚĞƐŝŐŶ͘I

nŝŐƵƌĞIϮ͗IœƌŽƚĞŝŶrŵƵƚĂƚŝŽŶƐrŽďƐĞƌǀĞĚrŝŶrĂƚrůĞĂƐƚrƚŚƌĞĞrŽƵƚrŽĨrϭϭϳrƐƚƌĂŝŶƐ͕rĂĐĐŽƌĚŝŶŐrƚŽrƐƚƌĂŝŶrƚǇƉĞ͕rĨŽƌr

Ăůůr ŶŽŶͲƐŝůĞŶƚr ƉŽůǇŵŽƌƉŚŝƐŵr ƉƌŽƚĞŝŶƐ͘r TŽƌr ĞĂĐŚr ƐƚƌĂŝŶr ;ŚŽƌŝǌŽŶƚĂůͿr ĂŶĚrŵƵƚĂƚŝŽŶr ƉŽƐŝƚŝŽŶr ;ǀĞƌƚŝĐĂůͿ͕r

ďůĂĐŬr ƐƋƵĂƌĞƐr ĐŽƌƌĞƐƉŽŶĚr ƚŽr ƚŚĞr ƉƌĞƐĞŶĐĞr ŽĨr ƚŚĞr ĂŵŝŶŽr ĂĐŝĚƐr ;ééͿr ŽĨr ƚŚĞr ĐŽŶƐĞŶƐƵƐr ƐĞƋƵĞŶĐĞ͕r

ĐŽůŽƌĞĚrƐƋƵĂƌĞƐrĐŽƌƌĞƐƉŽŶĚrƚŽrƚŚĞrƉƌĞƐĞŶĐĞrŽĨrĂrŵƵƚĂƚĞĚréér;ƌĞĚ͗rƚŚĞrŵŽƐƚrĨƌĞƋƵĞŶƚrŵƵƚĂƚĞĚréérŽŶr

ĂrůŽĐƵƐ͕rŐƌĞĞŶ͗rƚŚĞrŵŝŶŽƌŝƚǇrŵƵƚĂƚĞĚréérŽŶrĂrůŽĐƵƐͿ͘r

nŝŐƵƌĞIϯ͗I×ĂƚĞrŽĨr ƐƚƌĂŝŶrǁŝƚŚr ƚŚĞr ƐĂŵĞrŵƵƚĂƚŝŽŶrǁŝƚŚŝŶr Ăr ŐĞŶŽƚǇƉĞ͘r2ŽůĚI ͗rŵƵƚĂƚŝŽŶƐrƉƌĞƐĞŶƚrŽŶr

ŵŽƌĞrƚŚĂŶrϵϳйrŽĨrƚŚĞrƐƚƌĂŝŶƐrƚǇƉĞrĂŶĚrůĞƐƐrƚŚĂŶrϯϬйrŽĨrƚŚĞrƐƚƌĂŝŶƐrŽĨrƚŚĞrŽƚŚĞƌƐrƚǇƉĞr

nŝŐƵƌĞIϰ͗I.ĂƉůŽƚǇƉĞrŶĞƚǁŽƌŬƐr ĨŽƌr ƚŚĞr ĨŽƵƌrŐĞŶĞƐrƐŚŽǁŝŶŐrŐĞŶĞƚŝĐrĚŝǀĞƌƐŝƚǇ͘rDŝƌĐůĞƐrƌĞƉƌĞƐĞŶƚrƐƚƌĂŝŶƐr

ǁŝƚŚr ƚŚĞr ƐĂŵĞrŚĂƉůŽƚǇƉĞ͘r ƌĂŝƚr ůĞŶŐƚŚr ŝƐr ƉƌŽƉŽƌƚŝŽŶĂůr ƚŽr ƚŚĞr ŐĞŶĞƚŝĐr ĚŝƐƚĂŶĐĞr ďĞƚǁĞĞŶrŚĂƉůŽƚǇƉĞƐ͘r

.ĂƉůŽƚǇƉĞrŶĞƚǁŽƌŬƐrǁĞƌĞrĐŽŶƐƚƌƵĐƚĞĚrƵƐŝŶŐrƚŚĞrFĞĚŝĂŶͲ)ŽŝŶŝŶŐrŵĞƚŚŽĚrĂŶĚrœŽƉéƌƚr;ǀϭ͘ϳͿrƐŽĨƚǁĂƌĞ͘r

r

^ƵƉƉůĞŵĞŶƚĂƌǇIŵĂƚĞƌŝĂů͗II

nŝŐƵƌĞI^ϭ͗r<ĂƌŝĂŶƚrĐĂůůŝŶŐrĂŶĂůǇƐŝƐrǁŽƌŬĨůŽǁ͘rFµ͗rŵĂƉƉŝŶŐrƋƵĂůŝƚǇ͘rDŽǀ͗rDŽǀĞƌĂŐĞ͘rµ§é4͗rµƵĂůŝƚǇ͘rMœd͗r

ƚŽƚĂůr ƌĞĂĚrĚĞƉƚŚrƉĞƌrďƉrĂƚr ƚŚĞr ůŽĐƵƐ͘rFµF×͗rŵĞĂŶrŵĂƉƉŝŶŐrƋƵĂůŝƚǇrŽĨrŽďƐĞƌǀĞĚrƌĞĨĞƌĞŶĐĞrĂůůĞůĞƐ͘r

FµF͗r ŵĞĂŶr ŵĂƉƉŝŶŐr ƋƵĂůŝƚǇr ŽĨr ŽďƐĞƌǀĞĚr ĂůƚĞƌŶĂƚĞr ĂůůĞůĞƐ͘r ΎƐĐƌŝƉƚƐr ĂĚĂƉƚĞĚr ĨƌŽŵr

;ŚƚƚƉƐ͗ͬͬŐŝƚŚƵď͘ĐŽŵͬŵǇŽŶĂƵŶŐͬQĂƵŶŐͲĞƚͲĂůͲϮϬϮϭͿr

dĂďůĞI^ϭ͗IéůůrŝŵŵƵŶŽŐĞŶŝĐrƉƌŽƚĞŝŶƐrŝĚĞŶƚŝĨŝĞĚrŝŶrƚŚĞrǀĂƌŝŽƵƐrĐŽͲŝŵŵƵŶŽƉƌĞĐŝƉŝƚĂƚŝŽŶrƌĞĂĐƚŝŽŶƐ͕rĂůŽŶŐr

ǁŝƚŚrƚŚĞrƉƌĞƐĞŶĐĞrŽĨrƐŝŶŐůĞͲŶƵĐůĞŽƚŝĚĞrƉŽůǇŵŽƌƉŚŝƐŵƐr;»QœƐͿrŝŶrƚŚĞrƐĞƋƵĞŶĐĞƐrĂŶĚrƚŚĞrƉƌĞƐĞŶĐĞrŽĨr

»QœƐrŝŶrĂƚrůĞĂƐƚrƚŚƌĞĞrŽƵƚrŽĨrϭϭϳrƐƚƌĂŝŶƐ͘r

r



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϮr

ͲϴϴͲr
r

dĂďůĞI^Ϯ͗IœƌŽƚĞŝŶrŵƵƚĂƚŝŽŶƐrƉƌĞƐĞŶƚrŽŶrŵŽƌĞrƚŚĂŶrϳϱйrŽĨrƚŚĞrƐƚƌĂŝŶƐrĨŽƌrĂƚrůĞĂƐƚrϭrƚǇƉĞ͘r

jƌĞǇrĐĞůůƐr͗rŵƵƚĂƚŝŽŶƐrƉƌĞƐĞŶƚrŽŶrŵŽƌĞrƚŚĂŶrϵϳйrŽĨrƚŚĞrƐƚƌĂŝŶƐrƚǇƉĞrĂŶĚrůĞƐƐrƚŚĂŶrϯϬйrŽĨrƚŚĞrƐƚƌĂŝŶƐr

ŽĨrƚŚĞrŽƚŚĞƌƐrƚǇƉĞr

dĂďůĞI ^ϯ͗I éůůr ŝŵŵƵŶŽŐĞŶŝĐr ƉƌŽƚĞŝŶƐr ŝĚĞŶƚŝĨŝĞĚr ŝŶr ĐŽͲŝŵŵƵŶŽƉƌĞĐŝƉŝƚĂƚŝŽŶr ƌĞĂĐƚŝŽŶƐ͘r .ĂƉůŽƚǇƉĞr

ŶƵŵďĞƌ͕ rŵƵƚĂƚĞĚrĂŵŝŶŽrĂĐŝĚrƌĂƚĞ͕rŚĂƉůŽƚǇƉŝĐrĚŝǀĞƌƐŝƚǇr;.ĚͿ͕rŶƵĐůĞŽƚŝĚĞrĚŝǀĞƌƐŝƚǇ͕ rĂŶĚrĂũŝŵĂΖƐrMrŝŶĚĞǆr

ĂŶĚrŝƚƐrƉͲǀĂůƵĞrǁĞƌĞrĞǀĂůƵĂƚĞĚrǁŝƚŚrMŶĂ»œrƐŽĨƚǁĂƌĞr;ǀϲ͘ϭϮ͘ϯͿ͘r

ZĞĨĞƌĞŶĐĞƐ͗I

ϭ͘r jĂůĂůr 4͕r .ĂŵŝĚŽǀŝđr é͕r MĂƌĚĠrF4͕rFĞƌĐŝĞƌrF͘r MŝǀĞƌƐŝƚǇr ŽĨr dŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝr ƐƚƌĂŝŶƐr Ăƚr ƚŚĞr
ŐůŽďĂůrůĞǀĞůrĂŶĚrŝƚƐrĚĞƚĞƌŵŝŶĂŶƚƐ͘rTŽŽĚrćĂƚĞƌďŽƌŶĞrœĂƌĂƐŝƚŽů͘rũƵŝŶrϮϬϭϵ͖ϭϱ͗ĞϬϬϬϱϮ͘rr

Ϯ͘r MĂƌĚĠr F4͘r dŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝ͕r ͨrŶĞǁrͩr ŐĞŶŽƚǇƉĞƐr ĂŶĚr ǀŝƌƵůĞŶĐĞ͘r œĂƌĂƐŝƚĞr œĂƌŝƐr Tƌ͘r ƐĞƉƚr
ϮϬϬϴ͖ϭϱ;ϯͿ͗ϯϲϲ‑ϳϭ͘rr

ϯ͘r 4ĂĐŚŬŚĞŵr é͕r jĂůĂůr 4͕r 4ĂŚŵĂƌr N͕r œĂƐƐĞďŽƐĐr â͕r ×ŝĂŚŝr .͕r œůĂƵůƚr Q͕r Ğƚr Ăů͘r TŝƌƐƚr ŝƐŽůĂƚŝŽŶr ĂŶĚr
ŐĞŶŽƚǇƉŝŶŐr ŽĨr dŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝr ƐƚƌĂŝŶƐr ĨƌŽŵr ĚŽŵĞƐƚŝĐr ĂŶŝŵĂůƐr ŝŶr ƵŶŝƐŝĂ͘r »Đŝr ×ĞƉ͘r Ϯϵr Ăǀƌr
ϮϬϮϭ͖ϭϭ;ϭͿ͗ϵϯϮϴ͘rr

ϰ͘r dĞƌƚƌĂŶƉĞƚŝƚr H͕r )ŽŵďĂƌƚr ͕r œĂƌĂĚŝƐr H͕r œĞŶĂr .͕r MƵďĞǇr )͕r »Ƶr D͕r Ğƚr Ăů͘r œŚǇůŽŐĞŽŐƌĂƉŚǇr ŽĨr
dŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝrƉŽŝŶƚƐrƚŽrĂr»ŽƵƚŚréŵĞƌŝĐĂŶrŽƌŝŐŝŶ͘rNŶĨĞĐƚrjĞŶĞƚrHǀŽůr)rFŽůrHƉŝĚĞŵŝŽůrHǀŽůrjĞŶĞƚr
NŶĨĞĐƚrMŝƐ͘rŵĂƌƐrϮϬϭϳ͖ϰϴ͗ϭϱϬ‑ϱ͘rr

ϱ͘r éũǌĞŶďĞƌŐrM͕rDŽůůŝŶĞƚrT͕rFĞƌĐŝĞƌré͕r<ŝŐŶŽůĞƐrœ͕rMĂƌĚĠrF4͘rjĞŶŽƚǇƉŝŶŐrŽĨrdŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝr
ŝƐŽůĂƚĞƐr ǁŝƚŚr ϭϱr ŵŝĐƌŽƐĂƚĞůůŝƚĞr ŵĂƌŬĞƌƐr ŝŶr Ăr ƐŝŶŐůĞr ŵƵůƚŝƉůĞǆr œD×r ĂƐƐĂǇ͘r )r DůŝŶr FŝĐƌŽďŝŽů͘r ĚĠĐr
ϮϬϭϬ͖ϰϴ;ϭϮͿ͗ϰϲϰϭ‑ϱ͘rr

ϲ͘r 4ŽƌĞŶǌŝr .͕r âŚĂŶr é͕r dĞŚŶŬĞr F»͕r QĂŵĂƐŝǀĂǇĂŵr »͕r »ǁĂƉŶĂr 4»͕r .ĂĚũŝƚŚŽŵĂƐr F͕r Ğƚr Ăů͘r 4ŽĐĂůr
ĂĚŵŝǆƚƵƌĞr ŽĨr ĂŵƉůŝĨŝĞĚr ĂŶĚr ĚŝǀĞƌƐŝĨŝĞĚr ƐĞĐƌĞƚĞĚr ƉĂƚŚŽŐĞŶĞƐŝƐr ĚĞƚĞƌŵŝŶĂŶƚƐr ƐŚĂƉĞƐr ŵŽƐĂŝĐr
dŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝrŐĞŶŽŵĞƐ͘rQĂƚrDŽŵŵƵŶ͘rϳrũĂŶǀrϮϬϭϲ͖ϳ͗ϭϬϭϰϳ͘rr

ϳ͘r .ŽǁĞr Mâ͕r »ŝďůĞǇr 4M͘r dŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝr ĐŽŵƉƌŝƐĞƐr ƚŚƌĞĞr ĐůŽŶĂůr ůŝŶĞĂŐĞƐ͗r ĐŽƌƌĞůĂƚŝŽŶr ŽĨr
ƉĂƌĂƐŝƚĞrŐĞŶŽƚǇƉĞrǁŝƚŚrŚƵŵĂŶrĚŝƐĞĂƐĞ͘r)rNŶĨĞĐƚrMŝƐ͘rĚĠĐrϭϵϵϱ͖ϭϳϮ;ϲͿ͗ϭϱϲϭ‑ϲ͘rr

ϴ͘r »ĂƌĂĨrœ͕r»ŚǁĂďrHâ͕rMƵďĞǇr)œ͕r»ƵrD͘rXŶrƚŚĞrĚĞƚĞƌŵŝŶĂƚŝŽŶrŽĨrdŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝrǀŝƌƵůĞŶĐĞr ŝŶr
ŵŝĐĞ͘rHǆƉrœĂƌĂƐŝƚŽů͘rŵĂƌƐrϮϬϭϳ͖ϭϳϰ͗Ϯϱ‑ϯϬ͘rr

ϵ͘r jĂůĞŚr F͕r »Ăƌǀŝr »͕r .ŽƐƐĞŝŶŝr »é͕r MĂƌǇĂŶŝr é͘r jĞŶĞƚŝĐr ĚŝǀĞƌƐŝƚǇr ŽĨr dŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝr ŝƐŽůĂƚĞƐr
ĨƌŽŵrƌŽĚĞŶƚƐrŝŶrƚŚĞrǁŽƌůĚ͗rérƐǇƐƚĞŵĂƚŝĐrƌĞǀŝĞǁ͘rƌĂŶƐďŽƵŶĚrHŵĞƌŐrMŝƐ͘rŵĂŝrϮϬϮϮ͖ϲϵ;ϯͿ͗ϵϰϯ‑ϱϳ͘rr

ϭϬ͘r DĂŶr.͕rMƂƔŬĂǇĂrF͕réũǌĞŶďĞƌŐrM͕rWǌĚĞŵŝƌr.j͕rDĂŶĞƌré͕r(ǌr»j͕rĞƚrĂů͘rjĞŶĞƚŝĐrĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶrŽĨr
dŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝrŝƐŽůĂƚĞƐrĂŶĚrƚŽǆŽƉůĂƐŵŽƐŝƐrƐĞƌŽƉƌĞǀĂůĞŶĐĞrŝŶrƐƚƌĂǇrĐĂƚƐrŽĨr(ǌŵŝƌ͕rƵƌŬĞǇ͘rœůŽ»rXŶĞ͘r
ϮϬϭϰ͖ϵ;ϴͿ͗ĞϭϬϰϵϯϬ͘rr

ϭϭ͘r MƂƔŬĂǇĂr F͕r DĂŶĞƌr é͕r éũǌĞŶďĞƌŐr M͕r MĞŒŝƌŵĞŶĐŝr é͕r MĂƌĚĠr F4͕r DĂŶr .͕r Ğƚr Ăů͘r NƐŽůĂƚŝŽŶr ŽĨr



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϮr

ͲϴϵͲr
r

dŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝrƐƚƌĂŝŶƐrƐŝŵŝůĂƌrƚŽréĨƌŝĐĂrϭrŐĞŶŽƚǇƉĞrŝŶrƵƌŬĞǇ͘rœĂƌĂƐŝƚŽůrNŶƚ͘rŽĐƚrϮϬϭϯ͖ϲϮ;ϱͿ͗ϰϳϭ‑ϰ͘rr

ϭϮ͘r MƂƐŬĂǇĂr F͕r MĞŐŝƌŵĞŶĐŝr é͕r DŝĕĞŬr D͕r éŬr F͕r âŽƌŬŵĂǌr F͕r jƺƌƺǌr  ͕r Ğƚr Ăů͘r dĞŚĂǀŝŽƵƌr ŽĨr
dŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝr ×.réŶŬĂƌĂr ƐƚƌĂŝŶr ƚĂĐŚǇǌŽŝƚĞƐrĚƵƌŝŶŐr ĐŽŶƚŝŶƵŽƵƐrƉƌŽĚƵĐƚŝŽŶr ŝŶr ǀĂƌŝŽƵƐr ĐĞůůr ůŝŶĞƐ͘r
œĂƌĂƐŝƚŽůŽŐǇ͘rŵĂƌƐrϮϬϬϲ͖ϭϯϮ;œƚrϯͿ͗ϯϭϱ‑ϵ͘rr

ϭϯ͘r αĂŚĂƌrHé͕rDĂŶr.͕r(ǌr»j͕rMƂƔŬĂǇĂréM͕râĂůĂŶƚĂƌŝͲMĞŚĂŐŚŝrF͕rMĞǀĞĐŝr×͕rĞƚrĂů͘rMĞǀĞůŽƉŵĞŶƚrŽĨrĂr
ŚĞǆĂǀĂůĞŶƚrƌĞĐŽŵďŝŶĂŶƚrƉƌŽƚĞŝŶrǀĂĐĐŝŶĞrĂĚũƵǀĂŶƚĞĚrǁŝƚŚrFŽŶƚĂŶŝĚĞrN»érϱϬര<rĂŶĚrĚĞƚĞƌŵŝŶĂƚŝŽŶrŽĨr
ŝƚƐrƉƌŽƚĞĐƚŝǀĞrĞĨĨŝĐĂĐǇrĂŐĂŝŶƐƚrĂĐƵƚĞrƚŽǆŽƉůĂƐŵŽƐŝƐ͘rdFDrNŶĨĞĐƚrMŝƐ͘rϭϬrũƵŝůůrϮϬϮϬ͖ϮϬ;ϭͿ͗ϰϵϯ͘rr

ϭϰ͘r 4ĞƌŽǇr)͕r.ŽƵǌĠr»͕rMĂƌĚĠrF4͕r ĠƌĂr.͕r×ŽƐƐŝrd͕rMĞůŚĂĞƐr4͕rĞƚrĂů͘r»ĞǀĞƌĞrƚŽǆŽƉůĂƐŵŽƐŝƐrŝŵƉŽƌƚĞĚr
ĨƌŽŵr ƚƌŽƉŝĐĂůr éĨƌŝĐĂr ŝŶr ŝŵŵƵŶŽĐŽŵƉĞƚĞŶƚr ƉĂƚŝĞŶƚƐ͗r ér ĐĂƐĞr ƐĞƌŝĞƐ͘r ƌĂǀĞůr FĞĚr NŶĨĞĐƚr MŝƐ͘r
ϮϬϮϬ͖ϯϱ͗ϭϬϭϱϬϵ͘rr

ϭϱ͘r 4ŝƵr µ͕r ćĂŶŐr ?M͕r .ƵĂŶŐr » ͕r ?ŚƵr Şµ͘r MŝĂŐŶŽƐŝƐr ŽĨr ƚŽǆŽƉůĂƐŵŽƐŝƐr ĂŶĚr ƚǇƉŝŶŐr ŽĨr
dŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝ͘rœĂƌĂƐŝƚr<ĞĐƚŽƌƐ͘rϮϴrŵĂŝrϮϬϭϱ͖ϴ͗ϮϵϮ͘rr

ϭϲ͘r œŝĐŽŶĞrX͕rTƵĐŚƐrT͕rdĞŶŽŝƐƚrj͕rdŝŶƋƵĞƚrD͕râŝĞĨĨĞƌrT͕rćĂůůŽŶrF͕rĞƚrĂů͘rŽǆŽƉůĂƐŵŽƐŝƐrƐĐƌĞĞŶŝŶŐr
ĚƵƌŝŶŐr ƉƌĞŐŶĂŶĐǇr ŝŶr TƌĂŶĐĞ͗r XƉŝŶŝŽŶr ŽĨr ĂŶr ĞǆƉĞƌƚr ƉĂŶĞůr ĨŽƌr ƚŚĞr DQjXT͘r )r jǇŶĞĐŽůr XďƐƚĞƚr .Ƶŵr
×ĞƉƌŽĚ͘rƐĞƉƚrϮϬϮϬ͖ϰϵ;ϳͿ͗ϭϬϭϴϭϰ͘rr

ϭϳ͘r ŞŝĐŽƚĠŶĐĂƚůͲjĂƌĐşĂr 4͕r HŶƌŝƋƵĞǌͲTůŽƌĞƐr »͕r DŽƌƌĞĂr M͘r ĞƐƚŝŶŐr QĞǁr œĞƉƚŝĚĞƐr TƌŽŵr
dŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝr »éjϭ͕r j×éϲ͕r ĂŶĚr j×éϳr ĨŽƌr »ĞƌŽƚǇƉŝŶŐ͗r dĞƚƚĞƌr MĞĨŝŶŝƚŝŽŶr §ƐŝŶŐr j×éϲr ŝŶr
FŽƚŚĞƌͬQĞǁďŽƌŶƐrœĂŝƌƐrćŝƚŚr×ŝƐŬrŽĨrDŽŶŐĞŶŝƚĂůrƌĂŶƐŵŝƐƐŝŽŶrŝŶrFĞǆŝĐŽ͘rTƌŽŶƚrDĞůůrNŶĨĞĐƚrFŝĐƌŽďŝŽů͘r
ϮϯrŽĐƚrϮϬϭϵ͖ϵ͗ϯϲϴ͘rr

ϭϴ͘r éƌƌĂŶǌͲ»ŽůşƐrM͕rDŽƌĚĞŝƌŽrD͕r ŽƵŶŐr4.͕rMĂƌĚĠrF4͕rDŽŵŵŽĚĂƌŽréj͕rjƌŝŐŐrFH͕rĞƚrĂů͘r»ĞƌŽƚǇƉŝŶŐr
ŽĨrdŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝr NŶĨĞĐƚŝŽŶr§ƐŝŶŐrœĞƉƚŝĚĞrFĞŵďƌĂŶĞréƌƌĂǇƐ͘rTƌŽŶƚrDĞůůr NŶĨĞĐƚrFŝĐƌŽďŝŽů͘rϮϵrŶŽǀr
ϮϬϭϵ͖ϵ͗ϰϬϴ͘rr

ϭϵ͘r »ŽƵƐĂr »͕r éũǌĞŶďĞƌŐr M͕r <ŝůĂŶŽǀĂr F͕r DŽƐƚĂr )͕r MĂƌĚĠr F4͘r §ƐĞr ŽĨr j×éϲͲMĞƌŝǀĞĚr »ǇŶƚŚĞƚŝĐr
œŽůǇŵŽƌƉŚŝĐr œĞƉƚŝĚĞƐr ŝŶr ĂŶr NŵŵƵŶŽĞŶǌǇŵĂƚŝĐr éƐƐĂǇr Žr »ĞƌŽƚǇƉĞr dŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝr ŝŶr .ƵŵĂŶr
»ĞƌƵŵr»ĂŵƉůĞƐrDŽůůĞĐƚĞĚrĨƌŽŵrŚƌĞĞrDŽŶƚŝŶĞŶƚƐ͘rDůŝŶr<ĂĐĐŝŶĞrNŵŵƵŶŽů͘rƐĞƉƚrϮϬϬϴ͖ϭϱ;ϵͿ͗ϭϯϴϬ‑ϲ͘rr

ϮϬ͘r »ŽƵƐĂr »͕r éũǌĞŶďĞƌŐr M͕r FĂƌůĞr F͕r éƵďĞƌƚr M͕r <ŝůůĞŶĂr N͕r ĚĂrDŽƐƚĂr )D͕r Ğƚr Ăů͘r »ĞůĞĐƚŝŽŶr ŽĨr
œŽůǇŵŽƌƉŚŝĐrœĞƉƚŝĚĞƐrĨƌŽŵrWZxϲrĂŶĚrWZxϳr»ĞƋƵĞŶĐĞƐrŽĨrdŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝr»ƚƌĂŝŶƐrŽrdĞr§ƐĞĚr ŝŶr
»ĞƌŽƚǇƉŝŶŐ͘rDůŝŶr<ĂĐĐŝŶĞrNŵŵƵŶŽů͘rĂŽƸƚrϮϬϬϵ͖ϭϲ;ϴͿ͗ϭϭϱϴ‑ϲϵ͘rr

Ϯϭ͘r FĂŬƐŝŵŽǀr œ͕r ?ĞƌǁĞĐŬr )͕r MƵďĞǇr )œ͕r œĂŶƚĐŚĞǀr Q͕r TƌĞǇr DT͕rFĂŬƐŝŵŽǀr é͕r Ğƚr Ăů͘r »ĞƌŽƚǇƉŝŶŐr ŽĨr
dŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝrŝŶrDĂƚƐr;TĞůŝƐrĚŽŵĞƐƚŝĐƵƐͿr×ĞǀĞĂůƐrœƌĞĚŽŵŝŶĂŶĐĞrŽĨrǇƉĞrNNrNŶĨĞĐƚŝŽŶƐrŝŶrjĞƌŵĂŶǇ͘r
ćŝůƐŽŶrH.͕rĠĚŝƚĞƵƌ͘rœ4Ž»rXQH͘rϳrŶŽǀrϮϬϭϯ͖ϴ;ϭϭͿ͗ĞϴϬϮϭϯ͘rr

ϮϮ͘r DĂŶr.͕réŬƐŽǇrjƂŬŵĞŶré͕rMƂƔŬĂǇĂrF͕rHƌŬƵŶƚréůĂŬr»͕rMĞŒŝƌŵĞŶĐŝrMƂƔŬĂǇĂré͕râĂƌĂŬĂǀƵŬrF͕rĞƚr
Ăů͘r MĞǀĞůŽƉŵĞŶƚr ŽĨr Ăr ŶĞǁr ƐĞƌŽƚǇƉŝŶŐr H4N»ér ĨŽƌr dŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝr ƚǇƉĞr NN͕r ƚǇƉĞr NNNr ĂŶĚr éĨƌŝĐĂr ϭr
ůŝŶĞĂŐĞƐr ƵƐŝŶŐr ŝŶr ƐŝůŝĐŽr ƉĞƉƚŝĚĞr ĚŝƐĐŽǀĞƌǇr ŵĞƚŚŽĚƐ͕r ǁĞůůr ĐĂƚĞŐŽƌŝǌĞĚr ĨĞůŝŶĞr ĂŶĚr ŚƵŵĂŶr ŽƵƚďƌĞĂŬr
ƐĞƌƵŵrƐĂŵƉůĞƐ͘rdFDrNŶĨĞĐƚrMŝƐ͘rϯϭrũĂŶǀrϮϬϮϮ͖ϮϮ;ϭͿ͗ϭϭϬ͘rr

Ϯϯ͘r âŽŶŐr )͕r jƌŝŐŐrFH͕r §ǇĞƚĂŬĞr 4͕r œĂƌŵůĞǇr »͕r dŽŽƚŚƌŽǇĚr )D͘r »ĞƌŽƚǇƉŝŶŐr ŽĨr dŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝr
ŝŶĨĞĐƚŝŽŶƐrŝŶrŚƵŵĂŶƐrƵƐŝŶŐrƐǇŶƚŚĞƚŝĐrƉĞƉƚŝĚĞƐ͘r)rNŶĨĞĐƚrMŝƐ͘rϭrŵĂŝrϮϬϬϯ͖ϭϴϳ;ϵͿ͗ϭϰϴϰ‑ϵϱ͘rr



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϮr

ͲϵϬͲr
r

Ϯϰ͘r œĞǇƌŽŶrT͕r4ŽďƌǇr )×͕rFƵƐƐĞƚrâ͕rTĞƌƌĂŶĚŝǌr )͕rjŽŵĞǌͲFĂƌŝŶr )H͕rœĞƚĞƌƐĞŶrH͕rĞƚrĂů͘r»ĞƌŽƚǇƉŝŶŐrŽĨr
dŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝr ŝŶrĐŚƌŽŶŝĐĂůůǇr ŝŶĨĞĐƚĞĚrƉƌĞŐŶĂŶƚrǁŽŵĞŶ͗rƉƌĞĚŽŵŝŶĂŶĐĞrŽĨrƚǇƉĞrNNr ŝŶrHƵƌŽƉĞrĂŶĚr
ƚǇƉĞƐrNrĂŶĚrNNNrŝŶrDŽůŽŵďŝĂr;»ŽƵƚŚréŵĞƌŝĐĂͿ͘rFŝĐƌŽďĞƐrNŶĨĞĐƚ͘rĂŽƸƚrϮϬϬϲ͖ϴ;ϵ‑ϭϬͿ͗Ϯϯϯϯ‑ϰϬ͘rr

Ϯϱ͘r FŽƌŝƐƐĞƚr »͕r œĞǇƌŽŶr T͕r 4ŽďƌǇr )×͕r jĂƌǁĞŐr )͕r TĞƌƌĂŶĚŝǌr )͕r FƵƐƐĞƚr â͕r Ğƚr Ăů͘r »ĞƌŽƚǇƉŝŶŐr ŽĨr
dŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝ͗r ƐƚƌŝŬŝŶŐr ŚŽŵŽŐĞŶĞŽƵƐr ƉĂƚƚĞƌŶr ďĞƚǁĞĞŶr ƐǇŵƉƚŽŵĂƚŝĐr ĂŶĚr ĂƐǇŵƉƚŽŵĂƚŝĐr
ŝŶĨĞĐƚŝŽŶƐrǁŝƚŚŝŶrHƵƌŽƉĞrĂŶĚr»ŽƵƚŚréŵĞƌŝĐĂ͘rFŝĐƌŽďĞƐrNŶĨĞĐƚ͘rũƵŝŶrϮϬϬϴ͖ϭϬ;ϳͿ͗ϳϰϮ‑ϳ͘rr

Ϯϲ͘r ŞŝĂŽr )͕r dƵŬĂr »4͕r DĂŶŶŽŶr M͕r »ƵǌƵŬŝr  ͕r <ŝƐĐŝĚŝr ×œ͕r ŽƌƌĞǇr HT͕r Ğƚr Ăů͘r »ĞƌŽůŽŐŝĐĂůr ƉĂƚƚĞƌŶr
ĐŽŶƐŝƐƚĞŶƚrǁŝƚŚrŝŶĨĞĐƚŝŽŶrǁŝƚŚrƚǇƉĞrNrdŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝrŝŶrŵŽƚŚĞƌƐrĂŶĚrƌŝƐŬrŽĨrƉƐǇĐŚŽƐŝƐrĂŵŽŶŐrĂĚƵůƚr
ŽĨĨƐƉƌŝŶŐ͘rFŝĐƌŽďĞƐrNŶĨĞĐƚ͘rŶŽǀrϮϬϬϵ͖ϭϭ;ϭϯͿ͗ϭϬϭϭ‑ϴ͘rr

Ϯϳ͘r 4ŝr ×͕r FĂr  ͕r 4ŝr )͕r ?ŚŽƵr œ͕r ?ŚĞŶŐr T͕r 4ŝƵr µ͕r Ğƚr Ăů͘r éƉƉůŝĐĂƚŝŽŶr ŽĨr dŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝr j×éϭϱr
ƉĞƉƚŝĚĞƐrŝŶrĚŝĂŐŶŽƐŝƐrĂŶĚrƐĞƌŽƚǇƉŝŶŐ͘rFŝĐƌŽďrœĂƚŚŽŐ͘rũƵŝŶrϮϬϮϬ͖ϭϰϯ͗ϭϬϰϭϲϴ͘rr

Ϯϴ͘r jƌŝŐŐrFH͕rdŽŶŶĞĨŽǇr»͕r.ĞŚůréd͕r»ƵǌƵŬŝr ͕rdŽŽƚŚƌŽǇĚr)D͘r»ƵĐĐĞƐƐrĂŶĚrǀŝƌƵůĞŶĐĞrŝŶrŽǆŽƉůĂƐŵĂr
ĂƐr ƚŚĞr ƌĞƐƵůƚr ŽĨr ƐĞǆƵĂůr ƌĞĐŽŵďŝŶĂƚŝŽŶr ďĞƚǁĞĞŶr ƚǁŽr ĚŝƐƚŝŶĐƚr ĂŶĐĞƐƚƌŝĞƐ͘r »ĐŝĞŶĐĞ͘r ϱr ŽĐƚr
ϮϬϬϭ͖Ϯϵϰ;ϱϱϰϬͿ͗ϭϲϭ‑ϱ͘rr

Ϯϵ͘r FĂŵĂŐŚĂŶŝr é)͕r TĂƚŚŽůůĂŚŝr é͕r éƌĂďͲFĂǌĂƌr ?͕r âŽŚĂŶƐĂůr â͕r TĂƚŚŽůůĂŚŝr F͕r »ƉŽƚŝŶr é͕r Ğƚr Ăů͘r
dŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝrǀĂĐĐŝŶĞrĐĂŶĚŝĚĂƚĞƐ͗rĂrĐŽŶĐŝƐĞrƌĞǀŝĞǁ͘rNƌr)rFĞĚr»Đŝ͘rĨĠǀƌrϮϬϮϯ͖ϭϵϮ;ϭͿ͗Ϯϯϭ‑ϲϭ͘rr

ϯϬ͘r ×ĂŵƵƐrD͕r.ŽǀĂƐƐĞré͕rFĂƌĐĞůůŝŶrF͕r.ĞƐƐĞréF͕rFŽƵƚŽŶͲdĂƌďŽƐĂrH͕rdŽƵǇƐƐŝĠrM͕rĞƚrĂů͘r »ƉŝŬĞĚr
ƉƌŽƚĞŽŵŝĐrƐƚĂŶĚĂƌĚrĚĂƚĂƐĞƚrĨŽƌrƚĞƐƚŝŶŐrůĂďĞůͲĨƌĞĞrƋƵĂŶƚŝƚĂƚŝǀĞrƐŽĨƚǁĂƌĞrĂŶĚrƐƚĂƚŝƐƚŝĐĂůrŵĞƚŚŽĚƐ͘rMĂƚĂr
dƌŝĞĨ͘rŵĂƌƐrϮϬϭϲ͖ϲ͗Ϯϴϲ‑ϵϰ͘rr

ϯϭ͘r éŵŽƐrd͕réƵƌƌĞĐŽĞĐŚĞĂrD͕rdĂƌďĂrF͕rdĂƌƌĞƚŽré͕rdĂƐĞŶŬŽrH ͕rdĂǏĂŶƚrć͕rĞƚrĂů͘r<HƵœĂƚŚMd͗rƚŚĞr
ĞƵŬĂƌǇŽƚŝĐr ƉĂƚŚŽŐĞŶ͕r ǀĞĐƚŽƌr ĂŶĚr ŚŽƐƚr ďŝŽŝŶĨŽƌŵĂƚŝĐƐr ƌĞƐŽƵƌĐĞr ĐĞŶƚĞƌ͘r QƵĐůĞŝĐr éĐŝĚƐr ×ĞƐ͘r ϳr ũĂŶǀr
ϮϬϮϮ͖ϱϬ;MϭͿ͗Mϴϵϴ‑ϵϭϭ͘rr

ϯϮ͘r jĂůĂůr 4͕r éƌŝĞǇr T͕r jŽƵŝůŚr Fé͕r MĂƌĚĠr F4͕r .ĂŵŝĚŽǀŝđr é͕r 4ĞƚŽƵƌŶĞƵƌr T͕r Ğƚr Ăů͘r ér ƵŶŝƋƵĞr
dŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝr ŚĂƉůŽƚǇƉĞr ĂĐĐŽŵƉĂŶŝĞĚr ƚŚĞr ŐůŽďĂůr ĞǆƉĂŶƐŝŽŶr ŽĨr ĐĂƚƐ͘r QĂƚr DŽŵŵƵŶ͘r ϭr ŽĐƚr
ϮϬϮϮ͖ϭϯ;ϭͿ͗ϱϳϳϴ͘rr

ϯϯ͘r ×ŽǌĂƐr)͕rTĞƌƌĞƌͲFĂƚĂré͕r»ĄŶĐŚĞǌͲMĞůdĂƌƌŝŽr)D͕rjƵŝƌĂŽͲ×ŝĐŽr»͕r4ŝďƌĂĚŽrœ͕r×ĂŵŽƐͲXŶƐŝŶƐr»H͕rĞƚr
Ăů͘r MŶĂ»œr ϲ͗r MQér »ĞƋƵĞŶĐĞr œŽůǇŵŽƌƉŚŝƐŵr éŶĂůǇƐŝƐr ŽĨr 4ĂƌŐĞr MĂƚĂr »ĞƚƐ͘r FŽůr dŝŽůr HǀŽů͘r ϭr ĚĠĐr
ϮϬϭϳ͖ϯϰ;ϭϮͿ͗ϯϮϵϵ‑ϯϬϮ͘rr

ϯϰ͘r HǆĐŽĨĨŝĞƌr 4͕r 4ŝƐĐŚĞƌr .H4͘r éƌůĞƋƵŝŶr ƐƵŝƚĞr ǀĞƌr ϯ͘ϱ͗r Ăr ŶĞǁr ƐĞƌŝĞƐr ŽĨr ƉƌŽŐƌĂŵƐr ƚŽr ƉĞƌĨŽƌŵr
ƉŽƉƵůĂƚŝŽŶrŐĞŶĞƚŝĐƐrĂŶĂůǇƐĞƐrƵŶĚĞƌr4ŝŶƵǆrĂŶĚrćŝŶĚŽǁƐ͘rFŽůrHĐŽůr×ĞƐŽƵƌ͘rŵĂŝrϮϬϭϬ͖ϭϬ;ϯͿ͗ϱϲϰ‑ϳ͘rr

ϯϱ͘r dĂŶĚĞůƚr.)͕rTŽƌƐƚĞƌrœ͕r×ƂŚůré͘rFĞĚŝĂŶͲũŽŝŶŝŶŐrŶĞƚǁŽƌŬƐrĨŽƌrŝŶĨĞƌƌŝŶŐrŝŶƚƌĂƐƉĞĐŝĨŝĐrƉŚǇůŽŐĞŶŝĞƐ͘r
FŽůrdŝŽůrHǀŽů͘rũĂŶǀrϭϵϵϵ͖ϭϲ;ϭͿ͗ϯϳ‑ϰϴ͘rr

ϯϲ͘r 4ĂŵŵŝŶŵćŬŝr §͕r dĂƚƌĂr j͕r »ĂǀŝƌĂŶƚĂr œ͘r éƌƌĂǇͲNŶͲćĞůůr HƉŝƚŽƉĞr FĂƉƉŝŶŐr ŽĨr œŚĂŐĞͲMŝƐƉůĂǇĞĚr
éŶƚŝďŽĚŝĞƐ͘rFĞƚŚŽĚƐrFŽůrdŝŽůrDůŝĨƚŽŶrQ)͘rϮϬϭϴ͖ϭϳϴϱ͗ϭϮϵ‑ϰϬ͘rr

ϯϳ͘r »ŽƵƐĂr »͕r TĞƌŶĂŶĚĞƐr F͕r DŽƌƌĞŝĂr MĂr DŽƐƚĂr )F͘r »ĞƌŽƚǇƉŝŶŐ͕r Ăr ĐŚĂůůĞŶŐŝŶŐr ĂƉƉƌŽĂĐŚr ĨŽƌr
dŽǆŽƉůĂƐŵĂoŐŽŶĚŝŝrƚǇƉŝŶŐ͘rTƌŽŶƚrFĞĚ͘rϲrĂǀƌrϮϬϮϯ͖ϭϬ͗ϭϭϭϭϱϬϵ͘rr



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϮr

ͲϵϭͲr
r

 
dĂďůĞIϭ͗IǇƉĞrŽĨrd͘oŐŽŶĚŝŝoƐƚƌĂŝŶƐrƵƐĞĚrŝŶrƚŚĞrƉŽůǇŵŽƌƉŚŝƐŵrƐƚƵĚǇ͘rr

»ƚƌĂŝŶƐrǁĞƌĞrƚǇƉĞĚrŽŶrϭϱrŵŝĐƌŽƐĂƚĞůůŝƚĞrŵĂƌŬĞƌƐr;ϯϱͿ͘rr

dǇƉĞII
(ΣIŽĨIƐƚƌĂŝŶƐI

;ŚƵŵĂŶIƐƚƌĂŝŶͿI

éĨƌŝĐĂrϭrr ϭϱr;ϱͿr

ǇƉĞrNNr ϰϴr;ϰͿr

ǇƉĞrNNNr ϭϵr;ϭͿr

éŵĂǌŽŶŝĞŶŶĞr ϭϱr;ϯͿr

XƚŚĞƌƐr͗r ϮϬr;ϲͿr
rr ǇƉĞrNr ϯr
rr ǇƉĞrϭϮr ϯr;ϮͿr
rr éĨƌŝĐĂrϯr ϰr
rr éĨƌŝĐĂrϰrr ϯr
rr DĂƌŝďďĞĂŶrr ϳr;ϰͿr

I

dĂďůĞIϮ͗IMŝƐƚƌŝďƵƚŝŽŶrŽĨrƚŚĞrĚŝĨĨĞƌĞŶƚrĐĂƚĞŐŽƌŝĞƐrŽĨrƉƌŽƚĞŝŶƐrŝĚĞŶƚŝĨŝĞĚrĂĐĐŽƌĚŝŶŐrƚŽrƚŚĞrƚǇƉĞrŽĨrĐŽͲNœr

ƌĞĂĐƚŝŽŶ͗rŚŽŵŽůŽŐŽƵƐr ;ŚǇƉĞƌŝŵŵƵŶĞrŵƵƌŝŶĞr ƐĞƌƵŵrǀƐ͘r ƚŚĞr ƐƚƌĂŝŶr ƚŚĂƚr ŝŶĨĞĐƚĞĚr ƚŚĞrŵŽƵƐĞͿrĂŶĚͬŽƌr

ŚĞƚĞƌŽůŽŐŽƵƐr ;ŚǇƉĞƌŝŵŵƵŶĞr ƐĞƌƵŵr ǀƐ͘r ƚŚĞr ƚǁŽr ŽƚŚĞƌr ƐƚƌĂŝŶƐͿ͘r DŽǀ͗r ĐŽǀĞƌĂŐĞ͖r ƐƉĞr ƉĞƉ͗r ƐƉĞĐŝĨŝĐr

ƉĞƉƚŝĚĞƐrr

r
rr rr DŽͲNƉr

rr rr rr
.ŽŵŽůŽŐŽƵƐr .ĞƚĞƌŽůŽŐŽƵƐrr .ŽŵŽůŽŐŽƵƐrĂŶĚrr

ŚĞƚĞƌŽůŽŐŽƵƐrr

rr rr rr Qďrr
ƉƌŽƚĞŝŶƐr

FĞĂŶrr
ĐŽǀr

FĞĂŶr
ƐƉĞrƉĞƉr

Qďrr
ƉƌŽƚĞŝŶƐr

FĞĂŶrr
ĐŽǀr

FĞĂŶr
ƐƉĞrƉĞƉr

Qďrr
ƉƌŽƚĞŝŶƐr

FĞĂŶrr
ĐŽǀr

FĞĂŶr
ƐƉĞrƉĞƉr

ŽƚĂůrr rr rr ϯϭϯr ϰϬr ϴr ϰϰr Ϯϰr ϳr ϯϳϬr ϲϲr Ϯϴr

rr éƉŝĐŽŵƉůĞǆĞƐr ϮϬr ϱϰr ϵr ϯr ϭϵr ϭϬr ϵϭr ϴϵr ϰϰr

rr rr j×ér ϴr ŶĂrr ŶĂrr ϭr ŶĂrr ŶĂrr ϰϬr ŶĂrr ŶĂrr

rr rr ×Xœr ϯr ŶĂrr ŶĂrr ϭr ŶĂrr ŶĂrr ϮϮr ŶĂrr ŶĂrr

rr rr ×XQr Ϭr ŶĂrr ŶĂrr ϭr ŶĂrr ŶĂrr ϴr ŶĂrr ŶĂrr

rr rr FNDr ϲr ŶĂrr ŶĂrr Ϭr ŶĂrr ŶĂrr ϵr ŶĂrr ŶĂrr

rr rr »éjr ϯr ŶĂrr ŶĂrr Ϭr ŶĂrr ŶĂrr ϭϮr ŶĂrr ŶĂrr

rr .ǇƉŽƚŚĞƚŝĐĂůr ϱϴr ϯϰr ϴr ϲr ϯϭr ϱr Ϯϵr ϰϲr ϮϬr

rr XƚŚĞƌƐrr Ϯϯϱr ϯϰr ϴr ϯϱr ϮϮr ϳr ϮϱϬr ϲϯr Ϯϭr

r

I
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ͲϵϮͲr
r

dĂďůĞIϯ͗I4ŝƐƚrŽĨrŝŵŵƵŶŽŐĞŶŝĐrĂƉŝĐŽŵƉůĞǆĂŶrƉƌŽƚĞŝŶƐrĨƌŽŵrĐŽͲŝŵŵƵŶŽƉƌĞĐŝƉŝƚĂƚŝŽŶrƌĞĂĐƚŝŽŶƐ͘ 

I

A ccessio n nb  Prot ein d escrip t ion 
no  syno ymo us 

SN P 

no  synoymous 

SN P 

Present  o n � 3  

st rains

A ccession nb  Prot ein descr ip t io n 
no  synoymous 

SN P 

no  syno ymo us 

SN P 

Present  on � 3  

st rains

TGM E49_222170 DG32 antigen yes no TGM E49_310010 RON1 yes yes

TGM E49_297880 DG32 protein yes no TGM E49_300100 RON2 yes yes

TGM E49_270250 GRA1 yes no TGM E49_294400 RON2L1 yes yes

TGM E49_227280 GRA3 21,26 yes yes TGM E49_223920 RON3 yes yes

TGM E49_310780 GRA4 yes yes TGM E49_229010 RON4 yes yes

TGM E49_286450 GRA5 21,24,27,28 yes yes TGM E49_253370 RON4L1 yes no

TGM E49_275440 GRA6 20,21,22,23,24,25,26,27,28 yes yes TGM E49_311470 RON5 yes no 

TGM E49_203310 GRA7 20,21,22,23,24,25,26 yes yes TGM E49_306060 RON8 yes yes

TGM E49_254720 GRA8 21 yes yes TGM E49_230350 RON11 yes yes

TGM E49_251540 GRA9 21 yes no TGM E49_309590 ROP1 21,26 yes yes

TGM E49_288650 GRA12 yes yes TGM E49_295125 ROP4 yes no 

TGM E49_220890 GRA12A yes yes TGM E49_308090 ROP5 21 yes yes

TGM E49_275860 GRA12B yes no TGM E49_258660 ROP6 yes no 

TGM E49_239740 GRA14 21 yes yes TGM E49_295110 ROP7 yes yes

TGM E49_208830 GRA16 yes yes TGM E49_215775 ROP8 21 yes yes

TGM E49_288840 GRA18 yes no TGM E49_243730 ROP9 21 no no 

TGM E49_227620 GRA2 yes no TGM E49_227810 ROP11 21 no no 

TGM E49_215220 GRA22 yes yes TGM E49_203990 ROP12 yes no 

TGM E49_230180 GRA24 yes yes TGM E49_312270 ROP13 yes no 

TGM E49_290700 GRA25 yes yes TGM E49_315220 ROP14 yes yes

TGM E49_269690 GRA29 yes yes TGM E49_211290 ROP15 yes no 

TGM E49_232000 GRA30 yes yes TGM E49_262730 ROP16 21 yes yes

TGM E49_220240 GRA31 21 yes yes TGM E49_258580 ROP17 21 yes no 

TGM E49_212300 GRA32 yes no TGM E49_205250 ROP18 21 yes yes

TGM E49_247440 GRA33 yes yes TGM E49_263220 ROP21 yes yes

TGM E49_203290 GRA34 yes yes TGM E49_252360 ROP24 yes no 

TGM E49_226380 GRA35 yes yes TGM E49_202780 ROP25 21 yes yes

TGM E49_213067 GRA36 yes no TGM E49_211260 ROP26 21 yes yes

TGM E49_312420 GRA38 yes yes TGM E49_215785 ROP2A no no 

TGM E49_313440 GRA38 yes no TGM E49_201130 ROP33 no no 

TGM E49_289380 GRA39 yes yes TGM E49_240090 ROP34 yes yes

TGM E49_219810 GRA40 yes yes TGM E49_304740 ROP35 yes yes

TGM E49_236870 GRA42 yes no TGM E49_262050 ROP39 21 yes yes

TGM E49_237015 GRA43 yes yes TGM E49_291960 ROP40 21 yes yes

TGM E49_203600 GRA50 yes yes TGM E49_210370 ROP54 yes no 

TGM E49_319340 GRA52 yes yes TGM E49_321480 SRS12B yes yes

TGM E49_204340 GRA54 yes yes TGM E49_319350 SRS17B yes yes

TGM E49_309760 GRA55 21 yes no TGM E49_285870 SRS20A yes yes

TGM E49_217680 GRA57 yes yes TGM E49_213280 SRS25 21 yes no 

TGM E49_268790 GRA58* yes yes TGM E49_258550 SRS28 yes no 

TGM E49_316250 GRA59 yes yes TGM E49_233450 SRS29A 21 yes no 

TGM E49_269950 GRA61 yes yes TGM E49_233460 SRS29B 21 yes yes

TGM E49_217530 GRA63 yes no TGM E49_233480 SRS29C 21 yes yes

TGM E49_202620 GRA64 21 yes yes TGM E49_271050 SRS34A 21 yes yes

TGM E49_241240 GRA65 yes yes TGM E49_280570 SRS35A 21 yes yes

TGM E49_308970 GRA68 21 yes yes TGM E49_264660 SRS44 yes yes

TGM E49_249990 GRA70 yes no TGM E49_308840 SRS51 21 yes yes

TGM E49_309600 GRA71 yes yes TGM E49_315320 SRS52A yes no 

TGM E49_272460 GRA72 yes no TGM E49_308020 SRS57 21 yes no

TGM E49_291890 M IC1 yes no TGM E49_226860 SRS67 yes no 

TGM E49_201780 M IC2 yes no 

TGM E49_214940 M IC2-M AP yes yes

TGM E49_319560 M IC3 21 yes no 

TGM E49_208030 M IC4 yes no

TGM E49_277080 M IC5 yes yes

TGM E49_218520 M IC6 yes yes

TGM E49_245490 M IC8 yes no 

TGM E49_260190 M IC13 yes yes

TGM E49_247195 M IC15 yes yes

TGM E49_200230 M IC17 yes yes

TGM E49_294790 M IC19 yes no 

TGM E49_283540 M IC20 yes no 

TGM E49_208730  putat ive yes yes

TGM E49_208740  putat ive yes no 
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ͲϵϯͲr
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dĂďůĞIϰ͗INŶƚƌĂͲƚǇƉĞrŐĞŶĞƚŝĐrƐĞƋƵĞŶĐĞrŚŽŵŽŐĞŶĞŝƚǇr;ĂũŝŵĂΖƐrMrƉͲǀĂůƵĞrхϬ͘ϬϱͿrĂŶĚrŝŶƚĞƌͲƚǇƉĞr

ƐĞƋƵĞŶĐĞrĚŝǀĞƌƐŝƚǇr;ƉĂŝƌǁŝƐĞrT»rƉͲǀĂůƵĞrфϬ͘ϬϱͿrĨŽƌrƚŚĞrĨŝǀĞrŐĞŶĞƐrƐŚŽǁŝŶŐrƐŝŐŶŝĨŝĐĂŶƚrŐĞŶĞƚŝĐr

ĚŝǀĞƌƐŝƚǇrŝŶrƚŚĞrƚŽƚĂůrƉŽƉƵůĂƚŝŽŶrŽĨrϭϭϳrƐƚƌĂŝŶƐ͘rŶ͘Ɛr͗rŶŽƚrƐŝŐŶŝĨŝĐĂŶƚ͕rΎrƉфϬ͘Ϭϱ͕rΎΎrƉфϬ͘ϬϮ͘r

VĐĐĞƐƐŝŽŶIŶďII WƌŽƚĞŝŶIĚĞƐĐƌŝƉƚŝŽŶII

ƉIdĂũŝŵĂΖƐI II ƉIn^dII II

ǇƉĞr
MMI VĨI

ϭI MMMI VŵĂǌI ŽƚŚĞƌI II
MMI
ǀƐI

ŶŽƚIMMI

VĨϭI
ǀƐII
ŶŽƚI
VĨϭI

MMMIǀƐII
ŶŽƚI
MMMI

VŵĂǌI
ǀƐI
ŶŽƚI
VŵĂǌI

àƚŚĞƌI
ǀƐII
ŶŽƚI
ŽƚŚĞƌI

II

jFHϰϵͺϮϬϮϲϴϬr ƉĞƉƚŝĚĂƐĞrFϭϲ͕rĂůƉŚĂr
ƐƵďƵŶŝƚ͕rƉƵƚĂƚŝǀĞr Ŷ͘Ɛ͘r Ύr Ύr Ύr Ŷ͘Ɛ͘r rr ΎΎr Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r rr NNr

jFHϰϵͺϮϬϵϴϱϬr ×QérƌĞĐŽŐŶŝƚŝŽŶrŵŽƚŝĨͲ
ĐŽŶƚĂŝŶŝŶŐrƉƌŽƚĞŝŶr ΎΎr Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r rr ΎΎr Ŷ͘Ɛ͘r ΎΎr Ύr Ύr rr NNͲNNNͲ

ƌĂƌĞƐr
jFHϰϵͺϮϰϳϭϵϱr ŵŝĐƌŽŶĞŵĞrƉƌŽƚĞŝŶrFNDϭϱr Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r rr Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r Ύr Ŷ͘Ɛ͘r rr éŵĂǌr
jFHϰϵͺϯϭϬϮϭϬr ŚǇƉŽƚŚĞƚŝĐĂůrƉƌŽƚĞŝŶr Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r rr Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r rr rr
jFHϰϵͺϯϮϭϯϳϬr ŚǇƉŽƚŚĞƚŝĐĂůrƉƌŽƚĞŝŶr Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r ΎΎr rr ΎΎr Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r Ŷ͘Ɛ͘r ΎΎr rr NNͲ×ĂƌĞƐr

I

I

I

I

I

I

I

I

I

I

I



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϮr

ͲϵϰͲr
r

r

r

r

r

r

r



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϮr

ͲϵϱͲr
r

r

r

r

r

r

r



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϮr

ͲϵϲͲr
r

r

VĐĐĞƐƐŝŽŶIŶƵŵďĞƌII WƌŽƚĞŝŶIŶĂŵĞII /ŽĐƵƐIVVI VĨƌŝĐĂIϭI dǇƉĞIMMI dǇƉĞIMMMI VŵĂǌŽŶŝĂŶI VĨƌŝĐĂIϯI VĨƌŝĐĂIϰI 9ĂƌŝďďĞĂŶII dǇƉĞIϭϮI dǇƉĞIMI

rr rr rr

jFHϰϵͺϮϭϱϳϳϱr ×Xœϴr ϱϯϳI rr rr rr rr rr rr rr rr rr rr rr rr
jFHϰϵͺϮϭϳϲϴϬr j×éϱϳr ϭϲϲϮr rr rr rr rr rr rr rr rr rr rr rr r
jFHϰϵͺϮϲϰϲϲϬr »×»ϰϰr Ϯϭϵϲr rr rr rr rr rr rr rr rr rr rr rr ϳϱͲϭϬϬйr
jFHϰϵͺϮϵϱϭϭϬr ×Xœϳr ϮϯϬI rr rr rr rr rr rr rr rr rr rr rr ϱϬͲϳϱйr

Ϯϴϵr rr rr rr rr rr rr rr rr rr rr rr ϯϬͲϱϬйr
jFHϰϵͺϯϬϴϬϵϬr ×Xœϱr ϳr rr rr rr rr rr rr rr rr rr rr rr ϬͲϯϬйr

ϭϱr rr rr rr rr rr rr rr rr rr rr rr rr
ϯϴr rr rr rr rr rr rr rr rr rr rr rr rr
ϳϰr rr rr rr rr rr rr rr rr rr rr rr rr
ϭϭϱI rr rr rr rr rr rr rr rr rr rr rr rr
ϰϴϱr rr rr rr rr rr rr rr rr rr rr rr rr

jFHϰϵͺϮϭϯϰϲϬr .ǇƉŽƚŚĞƚŝĐĂůrƉƌŽƚĠŝŶr ϭϯϳϯr rr rr rr rr rr rr rr rr rr rr rr rr
jFHϰϵͺϯϮϭϳϬϬr .ǇƉŽƚŚĞƚŝĐĂůrƉƌŽƚĠŝŶr ϲϳr rr rr rr rr rr rr rr rr rr rr rr rr
jFHϰϵͺϮϬϮϲϭϬr œŚŽƐƉŚĂƚĂƐĞrϮDrĚŽŵĂŝŶͲ

ĐŽŶƚĂŝŶŝŶŐrƉƌŽƚĞŝŶrœœFϯMr
ϭϯϴr rr rr rr rr rr rr rr rr rr rr rr rr
ϮϰϮr rr rr rr rr rr rr rr rr rr rr rr rr

jFHϰϵͺϮϬϰϬϱϬr »ƵďƚŝůŝƐŝŶr»§dϭr ϱϵϵI rr rr rr rr rr rr rr rr rr rr rr rr
ϲϬϭI rr rr rr rr rr rr rr rr rr rr rr rr
ϲϬϲr rr rr rr rr rr rr rr rr rr rr rr rr

jFHϰϵͺϮϬϵϳϱϱr DǇƐƚrŵĂƚƌŝǆrƉƌŽƚĞŝŶrFéjϮr ϵϯϬr rr rr rr rr rr rr rr rr rr rr rr rr
jFHϰϵͺϮϭϭϲϵϬr ééérĨĂŵŝůǇrƉƌŽƚĞŝŶr ϭϯϰϱr rr rr rr rr rr rr rr rr rr rr rr rr
jFHϰϵͺϮϰϬϬϲϬr NŶŚŝďŝƚŽƌrŽĨr»éϭrƚƌĂŶƐĐƌŝƉƚŝŽŶr ϯϱϴr rr rr rr rr rr rr rr rr rr rr rr rr
jFHϰϵͺϮϱϭϭϳϬr â×§TrĨĂŵŝůǇrƉƌŽƚĞŝŶr Ϯϯϴr rr rr rr rr rr rr rr rr rr rr rr rr
jFHϰϵͺϮϳϵϭϬϬr FŝƚŽĐŚŽŶĚƌŝĂůrĂƐƐŽĐŝĂƚŝŽŶrĨĂĐƚŽƌr

ϭĂr
ϭϰI rr rr rr rr rr rr rr rr rr rr rr rr
ϲϯI rr rr rr rr rr rr rr rr rr rr rr rr
ϲϲr rr rr rr rr rr rr rr rr rr rr rr rr
ϭϰϯr rr rr rr rr rr rr rr rr rr rr rr rr
ϭϱϱr rr rr rr rr rr rr rr rr rr rr rr rr
ϭϴϴr rr rr rr rr rr rr rr rr rr rr rr rr
ϮϱϯI rr rr rr rr rr rr rr rr rr rr rr rr
ϯϰϴr rr rr rr rr rr rr rr rr rr rr rr rr
ϰϭϲr rr rr rr rr rr rr rr rr rr rr rr rr

jFHϰϵͺϮϴϰϬϱϬr MHéMͬMHé.rďŽǆrŚĞůŝĐĂƐĞr
ĚŽŵĂŝŶͲĐŽŶƚĂŝŶŝŶŐrƉƌŽƚĞŝŶr

Ϯϯϳr rr rr rr rr rr rr rr rr rr rr rr r

r

nŝŐƵƌĞIϯ͗I×ĂƚĞrŽĨrƐƚƌĂŝŶrǁŝƚŚrƚŚĞrƐĂŵĞrŵƵƚĂƚŝŽŶrǁŝƚŚŝŶrĂrŐĞŶŽƚǇƉĞ͘r2ŽůĚI͗rŵƵƚĂƚŝŽŶƐrƉƌĞƐĞŶƚrŽŶrŵŽƌĞrƚŚĂŶrϵϳйrŽĨrƚŚĞrƐƚƌĂŝŶƐrƚǇƉĞrĂŶĚrůĞƐƐrƚŚĂŶrϯϬйrŽĨrƚŚĞrƐƚƌĂŝŶƐr

ŽĨrƚŚĞrŽƚŚĞƌƐrƚǇƉĞr



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞͲ»ƚƌĂƚĠŐŝĞrϮr

ͲϵϳͲr
r

r

r

r

r



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞr

ͲϵϴͲr
r

Ms͘ iŝƐĐƵƐƐŝŽŶͬĐŽŶĐůƵƐŝŽŶII
r

4ĞƐrĂƉƉƌŽĐŚĞƐrŶŽŶrĐŝďůĠĞƐ͕rƌĞƉŽƐĂŶƚrƐƵƌrĚĞƐrĠƚƵĚĞƐrĞǆƉĠƌŝŵĞŶƚĂůĞƐrŝŶoǀŝǀŽrŵŝƐĞƐrĞŶrƈƵǀƌĞrĚĂŶƐr

ĐĞr ƚƌĂǀĂŝůr ŽŶƚr ĂƉƉŽƌƚĠr ƵŶr ĠĐůĂŝƌĂŐĞr ŶŽƵǀĞĂƵr ƐƵƌr ůĂr ƉƌŽďůĠŵĂƚŝƋƵĞr ĚƵr ĚĠǀĞůŽƉƉĞŵĞŶƚr ĚĞr ƚĞƐƚƐr ĚĞr

ƐĠƌŽƚǇƉĂŐĞ͘rI

ŽƵƚrĚ͛ĂďŽƌĚ͕rĐĞƚƚĞrĠƚƵĚĞrĞƐƚrůĂrƉƌĞŵŝğƌĞrărĚŽŶŶĞƌrůŝĞƵrărů͛ŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚ͛ƵŶrƉĂŶĞůrĂƵƐƐŝrůĂƌŐĞrĚĞr

ƉƌŽƚĠŝŶĞƐr ĂŶƚŝŐĠŶŝƋƵĞƐr͗r ƉůƵƐr ĚĞr ϳϬϬ͘r FĂůŐƌĠr ůĞr ŶŽŵďƌĞr ĠůĞǀĠr ĚĞr ƉƌŽƚĠŝŶĞƐr ŝĚĞŶƚŝĨŝĠĞƐ͕r ŽŶr ƉĞƵƚr

Ɛ͛ŝŶƚĞƌƌŽŐĞƌr ƐƵƌr ů͛ĞǆŚĂƵƐƚŝǀŝƚĠr ĚĞr ĐĞr ƉĂŶĞů͘r HŶr ĞĨĨĞƚ͕r ůŽƌƐr ĚĞr ů͛ĂŶĂůǇƐĞr ƉĂƌr ƐƉĞĐƚƌŽŵĠƚƌŝĞr ĚĞrŵĂƐƐĞr

ĐĞƌƚĂŝŶĞƐr ƉƌŽƚĠŝŶĞƐr ŽŶƚr ĠƚĠr ĚĠƚĞĐƚĠĞƐr ĂǀĞĐr ĚŝĨĨŝĐƵůƚĠr ;ĐĞůůĞƐr ƌĞƉƌĠƐĞŶƚĠĞƐr ƉĂƌrƵŶr ĨĂŝďůĞr ŶŽŵďƌĞr ĚĞr

ƉĞƉƚŝĚĞƐͿ͘r NůrĞƐƚrƉƌŽďĂďůĞrƋƵĞrĐĞƐrĚŝĨĨŝĐƵůƚĠƐrƐŽŝĞŶƚrĚƵĞƐrĂƵrĨĂŝƚrĚĞr ůĂrƉƌĠƐĞŶĐĞrĚĞrĐĞƐrƉƌŽƚĠŝŶĞƐrĞŶr

ƚƌğƐr ĨĂŝďůĞrƋƵĂŶƚŝƚĠrĚĂŶƐr ůĞƐr ƌĠĂĐƚŝŽŶƐ͘r Nůr ĨĂƵƚrĚŽŶĐrĞŶǀŝƐĂŐĞƌr ůĂrƉŽƐƐŝďŝůŝƚĠrƋƵĞr ĐĞůůĞƐrƉƌĠƐĞŶƚĞƐrĞŶr

ƚƌŽƉrĨĂŝďůĞrƋƵĂŶƚŝƚĠrĚĂŶƐrůĞƐrĐŽͲNœrŶ͛ĂŝĞŶƚrƉĂƐrƉƵrġƚƌĞrĚĠƚĞĐƚĠĞƐ͘rœĂƌŵŝrůĞƐrϳϮϳrƉƌŽƚĠŝŶĞƐrŝĚĞŶƚŝĨŝĠĞƐ͕rŝůr

ĞƐƚrŝŶƚĠƌĞƐƐĂŶƚrĚĞrŶŽƚĞƌrƋƵĞrůĂrƉůƵƉĂƌƚrĚĞƐrƉƌŽƚĠŝŶĞƐrĂƉŝĐŽŵƉůĞǆĞƐrĚĠũărĚĠĐƌŝƚĞƐrŽŶƚrĠƚĠrƌĞƚƌŽƵǀĠĞƐ͘r

4ĞƵƌrĚĠƚĞĐƚŝŽŶrĐŽŶĨŝƌŵĞr ůĂrƉĞƌƚŝŶĞŶĐĞrĚĞr ůĞƵƌrĠƚƵĚĞrĚĂŶƐr ůĞrĐĂĚƌĞrĚƵrĚĠǀĞůŽƉƉĞŵĞŶƚrĚ͛ƵŶrƚĞƐƚrĚĞr

ƚǇƉĂŐĞ͘r DĞƉĞŶĚĂŶƚ͕r ĞůůĞƐr ŶĞr ƌĞƉƌĠƐĞŶƚĞŶƚr ƋƵĞr ϭϲrйrĚƵr ƉĂŶĞů͘r MĞr ŶŽŵďƌĞƵƐĞƐr ĂƵƚƌĞƐr ƉƌŽƚĠŝŶĞƐr ĚĞr

d͘oŐŽŶĚŝŝrƐŽŶƚrĚŽŶĐrďŝĞŶrŝŵƉůŝƋƵĠĞƐrĚĂŶƐrůĞƐrŵĠĐĂŶŝƐŵĞƐrĚĞrůĂrƌĠƉŽŶƐĞrŝŵŵƵŶŝƚĂŝƌĞrĞƚrƌĞƉƌĠƐĞŶƚĞŶƚr

ĚĞƐrĐŝďůĞƐrŝŶƚĠƌĞƐƐĂŶƚĞƐrƉŽƵƌrĚĞrĨƵƚƵƌĞƐrĠƚƵĚĞƐrƐƵƌrůĞƐrŝŶƚĞƌĂĐƚŝŽŶƐrŚƀƚĞͲƉĂƚŚŽŐğŶĞrŽƵrŵġŵĞrĚĂŶƐrůĞr

ĐĂĚƌĞrĚĞrĚĠǀĞůŽƉƉĞŵĞŶƚrĚĞrǀĂĐĐŝŶ͘rI

HŶƐƵŝƚĞ͕r ů͛ĂƉƉƌŽĐŚĞr ŝŶo ǀŝǀŽr Ăr ƉĞƌŵŝƐr ĚĞr ĚĠƚĞĐƚĞƌr ůĂr ƉůƵƉĂƌƚr ĚĞƐr ƉƌŽƚĠŝŶĞƐr ƉŽƵƌr ůĞƐƋƵĞůůĞƐr ƵŶĞr

ƐƉĠĐŝĨŝĐŝƚĠrĚĞrƚǇƉĞrĂrĠƚĠrŝĚĞŶƚŝĨŝĠĞrĚĂŶƐrůĞƐrĠƚƵĚĞƐrƉƌĠĐĠĚĞŶƚĞƐ͘rŽƵƚĞĨŽŝƐ͕rů͛ĂŶĂůǇƐĞrďŝŽͲŝŶĨŽƌŵĂƚŝƋƵĞr

ĚĞƐr ƐĠƋƵĞŶĐĞƐr DM»r ĚĞƐr ϭϭϳr ƐŽƵĐŚĞƐr Ŷ͛Ăr ƉĂƐr ƌĞƚƌŽƵǀĠr ůĞƐr ŵƵƚĂƚŝŽŶƐr ăr ƉĂƌƚŝƌr ĚĞƐƋƵĞůůĞƐr ĐĞƚƚĞr

ƐƉĠĐŝĨŝĐŝƚĠrĂrĠƚĠrĚĠĐƌŝƚĞ͘r4ĞƐrĐůĂƐƐŝĨŝĐĂƚŝŽŶƐrŐĠŶŽƚǇƉŝƋƵĞƐrƐŽŶƚrĞŶrĐŽŶƐƚĂŶƚĞrĠǀŽůƵƚŝŽŶrĐĞrƋƵŝrĂďŽƵƚŝƚr

ƌĠŐƵůŝğƌĞŵĞŶƚr ăr ĚĞƐr ƌĞĐůĂƐƐĞŵĞŶƚƐr ĚĞr ƐŽƵĐŚĞƐr ĚĂŶƐr Ě͛ĂƵƚƌĞƐr ŐĠŶŽƚǇƉĞƐ͘r 4ĞƐr ŝŶĨŽƌŵĂƚŝŽŶƐr ĚĞr

ƉŽůǇŵŽƌƉŚŝƐŵĞr ƚǇƉĞr ƐƉĠĐŝĨŝƋƵĞr ŽďƚĞŶƵĞƐr ŝŶŝƚŝĂůĞŵĞŶƚr ƉŽƵƌr ĐĞƐr ƐŽƵĐŚĞƐr ƌĞĐůĂƐƐĠĞƐr ƐŽŶƚr ĚŽŶĐr

ŵĂŝŶƚĞŶĂŶƚr ŽďƐŽůğƚĞƐϭϳϰ͘r MĞr ƉůƵƐ͕r ŝĐŝ͕r ů͛ĂŶĂůǇƐĞr ĚĞƐr ƐĠƋƵĞŶĐĞƐr Qj»r Ăr ƉƌŽďĂďůĞŵĞŶƚr ƉĞƌŵŝƐr ĚĞr



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞr

ͲϵϵͲr
r

ĚŝƐƚŝŶŐƵĞƌrĂǀĞĐrƵŶĞrŵĞŝůůĞƵƌĞrĨŝĂďŝůŝƚĠrůĞƐrǀƌĂŝĞƐrŵƵƚĂƚŝŽŶƐrĚĞƐrĂƌƚĞĨĂĐƚƐrĚĞrƐĠƋƵĞŶĕĂŐĞ͘rDĞƚƚĞrĠƚƵĚĞr

Ăr ĠŐĂůĞŵĞŶƚr ŵŽŶƚƌĠr ƋƵĞr ƉŽƵƌr ƵŶr ůŽĐƵƐr ĚŽŶŶĠ͕r ůĂr ƉƌŽƉŽƌƚŝŽŶr ĚĞr ƐŽƵĐŚĞƐr ŵƵƚĠĞƐr ĞƐƚr ĨĂŝďůĞr ;ĞŶr

ŵŽǇĞŶŶĞrϰ͕ϲrйrƐŽŝƚrϱͬϭϭϳrƐŽƵĐŚĞƐͿ͕rƋƵĞrŵŽŝŶƐrĚĞrϯϬrйrĚĞƐrƐŽƵĐŚĞƐrĚ͛ƵŶrŵġŵĞrƚǇƉĞrƉƌĠƐĞŶƚĞŶƚrůĂr

ŵƵƚĂƚŝŽŶrĞƚrƋƵĞrƉŽƵƌrϵϬrйrĚĞƐrůŽĐŝƐ͕rĐ͛ĞƐƚrůĂrŵġŵĞrŵƵƚĂƚŝŽŶrƋƵŝrĞƐƚrŽďƐĞƌǀĠĞrƐƵƌrƚŽƵƚĞƐrůĞƐrƐŽƵĐŚĞƐr

ŵƵƚĠĞƐ͘r4ĞƐrŵƵƚĂƚŝŽŶƐrƐŽŶƚrĚŽŶĐrƚƌğƐrƐƉŽƌĂĚŝƋƵĞƐrĐĞrƋƵŝrŶĠĐĞƐƐŝƚĞrƵŶrŐƌĂŶĚrŶŽŵďƌĞrĚ͛ŝŶĚŝǀŝĚƵƐrƉŽƵƌr

ĂĨĨŝƌŵĞƌrůĞƵƌrƉƌĠƐĞŶĐĞrĂƵrƐĞŝŶrĚ͛ƵŶrŐƌŽƵƉĞ͘rDĞƐrĚŝĨĨĠƌĞŶƚƐrĨĂĐƚĞƵƌƐrƉĞƵǀĞŶƚrĞǆƉůŝƋƵĞƌrůĞrĨĂŝƚrƋƵĞrůĞƐr

ŵƵƚĂƚŝŽŶƐrƚǇƉĞrƐƉĠĐŝĨŝƋƵĞƐrƉƌĠĐĠĚĞŵŵĞŶƚrĚĠĐƌŝƚĞƐrŶ͛ŽŶƚrƉĂƐrĠƚĠrƌĞƚƌŽƵǀĠĞƐrŝĐŝ͘rr

HŶĨŝŶ͕r ůĞƐr ĂŶĂůǇƐĞƐr ŝŶo ƐŝůŝĐŽr Ŷ͛ŽŶƚr ƉĂƐr ƉĞƌŵŝƐr ĚĞr ĐŽŶĨŝƌŵĞƌr ůĂr ƉƌĠƐĞŶĐĞr Ě͛ƵŶr ƉŽůǇŵŽƌƉŚŝƐŵĞr

ƉƌŽƚĠŝƋƵĞrƉĞƌŵĞƚƚĂŶƚrĚĞrĚŝƐĐƌŝŵŝŶĞƌrůĞƐrĚŝĨĨĠƌĞŶƚƐrŐĠŶŽƚǇƉĞƐrĞƚrĐĞ͕rŵĂůŐƌĠrůĞrŶŽŵďƌĞrŝŵƉŽƌƚĂŶƚrĚĞr

ĐŝďůĞƐr ŝĚĞŶƚŝĨŝĠĞƐ͕r ƵŶr ĞĨĨĞĐƚŝĨr ĚĞr ϭϭϳr ƐŽƵĐŚĞƐr ĠƚƵĚŝĠĞƐr Ğƚr ů͛ƵƚŝůŝƐĂƚŝŽŶr ĚĞr ĚŽŶŶĠĞƐr Qj»r ĚĞr ďŽŶŶĞr

ƋƵĂůŝƚĠ͘rMĂŶƐrĐĞrƚƌĂǀĂŝů͕rĐ͛ĞƐƚrůĂrĐůĂƐƐŝĨŝĐĂƚŝŽŶrF»rƋƵŝrĂrĠƚĠrƵƚŝůŝƐĠĞ͘rNůrƐĞƌĂŝƚrŝŶƚĠƌĞƐƐĂŶƚrĚ͛ĂŶĂůǇƐĞƌrůĞƐr

ĚŽŶŶĠĞƐrĞŶrƌĞŐĂƌĚrĚĞƐrĐůĂƐƐŝĨŝĐĂƚŝŽŶƐrĞŶrĐůĂĚĞrŽƵrĞŶrŐĠŶŽƚǇƉĞrĐĂƌrĐĞůůĞƐͲĐŝrƌĠƉĂƌƚŝƐƐĞŶƚrƉŽƐƐŝďůĞŵĞŶƚr

ůĞƐrƐŽƵĐŚĞƐrĚŝĨĨĠƌĞŵŵĞŶƚ͘rŽƵƚĞĨŽŝƐ͕rĐĞůĂrĂƵƌĂŝƚrƌĠĚƵŝƚr ůĞrŶŽŵďƌĞrĚĞrƐŽƵĐŚĞƐrĠƚƵĚŝĠĞƐrƉƵŝƐƋƵĞrƐƵƌr

ůĞƐrϭϭϳrƐŽƵĐŚĞƐ͕rƐĞƵůĞƐrϱϰrŽŶƚrƵŶrŐĠŶŽƚǇƉĞr×T4œrͨrĐŽŶĨŝƌŵĠrͩrĞƚrƐĞƵůĞƐrϰϳrƉĞƵǀĞŶƚrġƚƌĞrĐůĂƐƐĠĞƐrĞŶr

ĐůĂĚĞƐͬŚĂƉůŽŐƌŽƵƉĞϰϵ͘r 4Ăr ĚŝŵŝŶƵƚŝŽŶr ĚĞr ů͛ĞĨĨĞĐƚŝĨr ĂƵƌĂŝƚr ŝŵƉĂĐƚĠr ůĞƐr ĐŽŶĐůƵƐŝŽŶƐr ƐƚĂƚŝƐƚŝƋƵĞƐr Ğƚr

ĚŝŵŝŶƵĠrůĂrĨŽƌĐĞrĚĞrů͛ĠƚƵĚĞ͘rFĂŝƐrĐŽŵƉƚĞrƚĞŶƵrĚĞrůĂrƐƉŽƌĂĚŝĐŝƚĠrĚĞƐrŵƵƚĂƚŝŽŶƐ͕rŝůrĞƐƚrƉƌŽďĂďůĞrƋƵĞrůĞƐr

ĂƵƚƌĞƐrĐůĂƐƐŝĨŝĐĂƚŝŽŶƐrŶĞrƉĞƌŵĞƚƚĞŶƚrƉĂƐrĚĞrƌĞůŝĞƌrƵŶrƚǇƉĞrărƵŶrƉŽůǇŵŽƌƉŚŝƐŵĞ͘rr

éƵr ĨŝŶĂů͕r ů͛ĠƚƵĚĞrĚĞƐrŵƵƚĂƚŝŽŶƐrƉĂƌr ůŽĐƵƐrĞƚrƉĂƌrƉƌŽƚĠŝŶĞrŶ͛ĂrƉĂƐrƉĞƌŵŝƐrĚ͛ŝĚĞŶƚŝĨŝĞƌrĚĞƐr ĐŝďůĞƐr

ƉŽƵƌr ůĞr ĚĠǀĞůŽƉƉĞŵĞŶƚr ĚĞƐr ƚĞƐƚƐr ĚĞr ƚǇƉĂŐĞ͘r 4͛ŝŶƚĠƌġƚr ĚĞr ů͛ƵƚŝůŝƐĂƚŝŽŶr Ě͛ƵŶĞr ĐŽŵďŝŶĂŝƐŽŶr ĚĞr

ŵĂƌƋƵĞƵƌƐrƌĞƐƐƵƌŐŝƚrĚŽŶĐrŝĐŝr͗rƐŽŝƚrƉĂƌrůĂrĐŽŵďŝŶĂŝƐŽŶrĚĞrƉůƵƐŝĞƵƌƐrƉĞƉƚŝĚĞƐrƉŽƵƌrĚĠƚĞƌŵŝŶĞƌrƵŶrƚǇƉĞ͕r

ƐŽŝƚr ƉĂƌr ůĞr ĚĞƐŝŐŶr ĚĞr ƉĞƉƚŝĚĞƐr ĐŽŵďŝŶĠƐ͘r §ŶĞr ĠƚƵĚĞr ƉĂŶr ŐĠŶŽŵŝƋƵĞr ƉŽƵƌƌĂŝƚr ŝĚĞŶƚŝĨŝĞƌr ĚĞƐr

ĐŽŵďŝŶĂŝƐŽŶƐr ĚĞr ŵƵƚĂƚŝŽŶƐr ƌĞƉƌĠƐĞŶƚĂƚŝǀĞƐr Ě͛ƵŶr ƚǇƉĞr ;ĠƚƵĚĞr jćé»ͲjĞŶŽŵĞͲćŝĚĞr éƐƐŽĐŝĂƚŝŽŶr

»ƚƵĚŝĞƐͿ͘r œŽƵƌr ĐĞůĂ͕r ŽŶr ĂŶĂůǇƐĞr ĚĞr ŶŽŵďƌĞƵƐĞƐr ǀĂƌŝĂƚŝŽŶƐr ŐĠŶĠƚŝƋƵĞƐr ƐƵƌr ƵŶĞr ůĂƌŐĞr ĐŽŚŽƌƚĞr

Ě͛ŝŶĚŝǀŝĚƵƐ͕r ƐĂŶƐrĂo ƉƌŝŽƌŝ͕r ĂĨŝŶr Ě͛ŝĚĞŶƚŝĨŝĞƌr ĚĞƐr ǀĂƌŝĂƚŝŽŶƐr ĐŽƌƌĠůĠĞƐr ăr ĐĞƌƚĂŝŶƐr ƚƌĂŝƚƐr ƉŚĠŶŽƚǇƉŝƋƵĞƐ͘r

MĠĨŝŶŝƌr ƵŶr ƚƌĂŝƚr ƉŚĠŶŽƚǇƉŝƋƵĞr Ɛ͛ĂǀğƌĞr ĐŽŵƉůŝƋƵĠr ƐƵƌr ůĂr ďĂƐĞr ĚĞr ĚŽŶŶĠĞƐr ƵƚŝůŝƐĠĞr ŝĐŝ͘r HŶr ĞĨĨĞƚ͕r ůĂr



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞr

ͲϭϬϬͲr
r

ŵĂũŽƌŝƚĠrĚĞƐrƐŽƵĐŚĞƐrƉƌŽǀŝĞŶŶĞŶƚrĚ͛ĂŶŝŵĂƵǆ͕rƐĂŶƐrŶŽƚŝŽŶrĚĞrůĞƵƌrĐůŝŶŝƋƵĞrĐŚĞǌrů͛.ŽŵŵĞ͘rMĞrƉůƵƐ͕růĞƐr

ƐŽƵĐŚĞƐr ŚƵŵĂŝŶĞƐr ŽŶƚr ĠƚĠr ŝƐŽůĠĞƐr ƉƌĞƐƋƵĞr ĞǆĐůƵƐŝǀĞŵĞŶƚr ĐŚĞǌr ĚĞƐr ƉĂƚŝĞŶƚƐr ƉƌĠƐĞŶƚĂŶƚr ĚĞƐr

ŵĂŶŝĨĞƐƚĂƚŝŽŶƐrĐůŝŶŝƋƵĞƐr ƐĠǀğƌĞƐ͕r ĐĞrƋƵŝr ŝŶƚƌŽĚƵŝƌĂŝƚrƵŶrďŝĂŝƐrĚĂŶƐr ů͛ĠƚƵĚĞ͘r Nůr ƐĞƌĂŝƚrĞŶǀŝƐĂŐĞĂďůĞrĚĞr

ĨĂŝƌĞr ů͛ĂŶĂůǇƐĞrjćé»rƉĂƌr ƌĂƉƉŽƌƚr ĂƵr ŐĠŶŽƚǇƉĞ͘r DĞƉĞŶĚĂŶƚ͕r ůŽƌƐƋƵ͛ŽŶr Ɛ͛ŝŶƚĠƌĞƐƐĞr ĂƵǆr ϯϮr ůŽĐŝƐr ƉŽƵƌr

ůĞƐƋƵĞůƐr ůĂr ƉƌŽƉŽƌƚŝŽŶr ĚĞr ƐŽƵĐŚĞƐrŵƵƚĠĞƐr ĞƐƚr ůĂr ƉůƵƐr ŝŵƉŽƌƚĂŶƚĞr ;ƉůƵƐr ĚĞr ϳϱrйr ĚĞƐr ƐŽƵĐŚĞƐr Ě͛ƵŶr

ŵġŵĞrƚǇƉĞrŵƵƚĠĞƐͿ͕rŽŶrŵŽŶƚƌĞrƋƵĞrƐĞƵůĞr ůĂrĐŽŵďŝŶĂŝƐŽŶrĚĞrϴr»QœƐrĞƐƚrƐƵƐĐĞƉƚŝďůĞrĚĞrĚŝƐĐƌŝŵŝŶĞƌr

ůĞƐrϰrƚǇƉĞƐréĨƌŝĐĂrϭ͕rNN͕rNNNrĞƚrĂŵĂǌŽŶŝĞŶ͘r4ŽƌƐƋƵ͛ŽŶrĐŽŵďŝŶĞrĐĞƐrϴr»Qœ͕rϭϬrйr;ϭϬͬϵϳͿrĚĞƐrƐŽƵĐŚĞƐrĚĞr

ƚǇƉĞréĨƌŝĐĂϭ͕rNN͕rNNNrĞƚrĂŵĂǌŽŶŝĞŶŶĞƐrƐŽŶƚrŵĂůrĐůĂƐƐĠĞƐrĞƚrϰϱrйr;ϵͬϮϬͿrĚĞƐrƐŽƵĐŚĞƐrĚĞƐrƚǇƉĞƐréĨƌŝĐĂrϯ͕r

ϰ͕r DĂƌŝďĠĞŶŶĞƐ͕r ϭϮr Ğƚr Nr ƐŽŶƚr ŵĂůr ĐůĂƐƐĠĞƐ͘r œĂƌr ĐŽŶƐĠƋƵĞŶƚ͕r ŝůr ĞƐƚr ƉƌŽďĂďůĞr ƋƵ͛ƵŶĞr ĂŶĂůǇƐĞr ƉĂŶͲ

ŐĠŶŽŵŝƋƵĞ͕rŵġŵĞrĠƚĞŶĚƵĞrărůĂrƚŽƚĂůŝƚĠrĚĞƐrϵϴϲr»QœƐ͕rŶĞrƉƵŝƐƐĞrƉĂƐrŝĚĞŶƚŝĨŝĞƌrĚĞrĐŽŵďŝŶĂŝƐŽŶƐrƉŽƵƌr

ĚŝƐĐƌŝŵŝŶĞƌrůĞƐrƚǇƉĞƐ͘rr

éŝŶƐŝ͕rů͛ĂŶĂůǇƐĞrĚĞƐrƌĠĂĐƚŝŽŶƐrĚĞrĐŽͲNœrŶĞrƉĞƌŵĞƚrƉĂƐrĚ͛ŝĚĞŶƚŝĨŝĞƌrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƚǇƉĞ͕rŵġŵĞrĞŶr

ůĞƐr ĐŽŵďŝŶĂŶƚ͘r 4Ăr ƐƚƌĂƚĠŐŝĞrƵƚŝůŝƐĂŶƚr ů͛ĂƉƉƌŽĐŚĞrƉĂƌrćdrƋƵŝr Ɛ͛ĞƐƚr ŝŶƚĠƌĞƐƐĠĞrăr ůĂrĚĠƚĞƌŵŝŶĂƚŝŽŶrĚĞƐr

ƉƌŽĨŝůƐrƐĠƌŽůŽŐŝƋƵĞƐrĚĂŶƐrůĞƵƌrŐůŽďĂůŝƚĠrĞƚrƐĂŶƐrĂoƉƌŝŽƌŝrĐŽŶĚƵŝƚrărůĂrŵġŵĞrĐŽŶĐůƵƐŝŽŶ͘r4͛ĂŶĂůǇƐĞrĚĞƐr

ƉƌŽĨŝůƐrćdrĚĞƐrƐĠƌƵŵƐrŵƵƌŝŶƐrŵŽŶƚƌĞrƚƌğƐrƉĞƵrĚĞrĚŝĨĨĠƌĞŶĐĞƐrĞŶƚƌĞrůĞƐrƐŽƵĐŚĞƐrŝŶĨĞĐƚĂŶƚĞƐ͘rMĞrƉůƵƐ͕r

ůĂr ƉůƵƉĂƌƚr ĚĞr ĐĞƐr ĚŝĨĨĠƌĞŶĐĞƐr ƉŽƌƚĞŶƚr ƐƵƌr ů͛ŝŶƚĞŶƐŝƚĠr ĚĞƐr ďĂŶĚĞƐr ŽďƐĞƌǀĠĞƐ͕r Žƌr ů͛ŝŶƚĞƌƉƌĠƚĂƚŝŽŶr ĚĞr

ů͛ŝŶƚĞŶƐŝƚĠr ĚĞƐr ďĂŶĚĞƐrĞŶrĂďƐĞŶĐĞr ĚĞr ƚĠŵŽŝŶr ƋƵĂŶƚŝƚĂƚŝĨr ĞƐƚr ĚĠůŝĐĂƚĞ͘rµƵĂŶƚr ĂƵǆr ďĂŶĚĞƐr ƉƌĠƐĞŶƚĞƐr

ƵŶŝƋƵĞŵĞŶƚr ƐƵƌr ĐĞƌƚĂŝŶƐrƉƌŽĨŝůƐ͕rĞůůĞƐr ƐŽŶƚr ůărĂƵƐƐŝrĚĞr ĨĂŝďůĞr ŝŶƚĞŶƐŝƚĠ͘rDĞƐrĚŝĨĨĠƌĞŶƚĞƐrŽďƐĞƌǀĂƚŝŽŶƐr

ůĂŝƐƐĞŶƚr ƐƵŐŐĠƌĞƌr ƋƵĞr ůĂr ƌĠƉŽŶƐĞr ŝŵŵƵŶŝƚĂŝƌĞr ƐƉĠĐŝĨŝƋƵĞr ĚĞr ƚǇƉĞr ĞƐƚr ĨĂŝďůĞr Ğƚr ĚŝĨĨŝĐŝůĞr ărŵĞƚƚƌĞr ĞŶr

ĠǀŝĚĞŶĐĞrĚĂŶƐrůĞƐrĐŽŶĚŝƚŝŽŶƐrƚĞƐƚĠĞƐ͘r4ĞƐrƚĞƐƚƐrćdrƌĠĂůŝƐĠƐrƐƵƌrůĞƐrƐĠƌƵŵƐrŚƵŵĂŝŶƐrĐŽŶĨŽƌƚĞŶƚrĐĞƚƚĞr

ŚǇƉŽƚŚğƐĞ͘rHŶrĞĨĨĞƚ͕r ůĞƐrƋƵĞůƋƵĞƐrǀĂƌŝĂƚŝŽŶƐrŽďƐĞƌǀĠĞƐrĐŽŶĐĞƌŶĞŶƚrƵŶr ĨĂŝďůĞrŶŽŵďƌĞrĚĞrďĂŶĚĞƐrŽƵr

ĐŽŶĐĞƌŶĞŶƚrů͛ŝŶƚĞŶƐŝƚĠrĚĞrĐĞƌƚĂŝŶĞƐrďĂŶĚĞƐ͘r§ŶĞrĚŝĨĨŝĐƵůƚĠrƐƵƉƉůĠŵĞŶƚĂŝƌĞrĂƉƉĂƌĂŝƚrůŽƌƐrĚĞƐrƚĞƐƚƐrƐƵƌr

ƐĠƌƵŵƐrŚƵŵĂŝŶƐr͗růĂrƉƌĠƐĞŶĐĞrĚĞrůĂrĨŝǆĂƚŝŽŶrĂƐƉĠĐŝĨŝƋƵĞrŽďƐĞƌǀĠĞrƉŽƵƌrůĞƐrƐĠƌƵŵƐrƚĠŵŽŝŶƐrĂŝŶƐŝrƋƵĞr

ůĞƐrǀĂƌŝĂƚŝŽŶƐrŽďƐĞƌǀĠĞƐr ůŽƌƐrĚĞƐrƚĞƐƚƐrĚĞƐrƐĠƌƵŵƐrĚĞrƚǇƉĞr NNrĂǀĠƌĠƐrĞƚrƉƌĠƐƵŵĠƐrĐŽŵƉůŝƋƵĞrĞŶĐŽƌĞr

ů͛ŝŶƚĞƌƉƌĠƚĂƚŝŽŶrĚĞƐrƉƌŽĨŝůƐ͘rXƵƚƌĞrůĞrƚǇƉĞrĚĞrƐŽƵĐŚĞ͕růĞrƉƌŽĨŝůrĚƵrƉĂƚŝĞŶƚr͗rŝŵŵƵŶŽĚĠƉƌŝŵĠƐ͕rĨĞŵŵĞƐr

ĞŶĐĞŝŶƚĞƐr͙͕růĞrƐƚĂĚĞrĚĞrů͛ŝŶĨĞĐƚŝŽŶrŽƵrĞŶĐŽƌĞrůĞrƚĂƵǆrĚ͛NŐrƉŽƵƌƌĂŝĞŶƚrŵŽĚŝĨŝĞƌrůĞƐrƉƌŽĨŝůƐrĚĞrćd͘rDĞƚƚĞr



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞr

ͲϭϬϭͲr
r

ŚǇƉŽƚŚğƐĞr ĞƐƚr ĐŽŶĨŽƌƚĠĞr ƉĂƌr ůĞƐr ĠƚƵĚĞƐr ĐǇƚŽŬŝŶŝƋƵĞƐr ƉƌĠƐĞŶƚĠĞƐr ƉƌĠĐĠĚĞŵŵĞŶƚr ƋƵŝr ŵŽŶƚƌĞŶƚr

ů͛ŝŵƉĂĐƚr ĚƵr ƚĞƌƌĂŝŶ͕r ĚĞƐr ĐŽͲŵŽƌďŝĚŝƚĠƐ͙r ĚĂŶƐr ůĂr ƌĠƉŽŶƐĞr ĐǇƚŽŬŝŶŝƋƵĞ͘r »ŝr ĐĞůůĞͲĐŝr ĞƐƚr ƐĞŶƐŝďůĞr ăr ĐĞƐr

ĚŝĨĨĠƌĞŶƚƐr ĨĂĐƚĞƵƌƐ͕r ŝůr ĞƐƚr ƚŽƵƚr ăr ĨĂŝƚr ĞŶǀŝƐĂŐĞĂďůĞrƋƵĞr ĐĞƐrĚŝĨĨĠƌĞŶƚƐr ĨĂĐƚĞƵƌƐrƉƵŝƐƐĞŶƚr ŝŵƉĂĐƚĞƌr ůĞƐr

ƉƌŽĨŝůƐrĚĞrćdrĚĂŶƐr ůĞƐr ĐŽŶĚŝƚŝŽŶƐr ƚĞƐƚĠĞƐ͘rD͛ĞƐƚrĚ͛ĂŝůůĞƵƌƐrƉŽƵƌrĐĞƐr ƌĂŝƐŽŶƐrƋƵĞrŶŽƵƐrŶ͛ĂǀŽŶƐ͕rƉŽƵƌr

ů͛ŝŶƐƚĂŶƚ͕rƉĂƐrĞŶǀŝƐĂŐĠrĚ͛ƵƚŝůŝƐĞƌrůĞƐrĐǇƚŽŬŝŶĞƐrĐŽŵŵĞrŵĂƌƋƵĞƵƌƐrŝŶĚŝƌĞĐƚrĚƵrŐĠŶŽƚǇƉĞ͘rHŶrĞĨĨĞƚ͕rƉŽƵƌr

ŽďƚĞŶŝƌrĚĞƐrƌĠƐƵůƚĂƚƐrĨŝĂďůĞƐ͕rŝůrƐĞƌĂŝƚrŶĠĐĞƐƐĂŝƌĞrĚĞrƚĞƐƚĞƌrƵŶrŐƌĂŶĚrŶŽŵďƌĞrĚĞrƐĠƌƵŵƐrŐĠŶŽƚǇƉĠƐrĞƚr

ĐĞr ƉŽƵƌr ĚŝĨĨĠƌĞŶƚƐr ĐŽŶƚĞǆƚĞƐͬĐŽͲŵŽƌďŝĚŝƚĠr ĚĞr ƉĂƚŝĞŶƚƐr͗r ŐƌĞĨĨĠƐ͕r <N.͕r ŝŵŵƵŶŽĐŽŵƉĠƚĞŶƚƐ͕r ĨĞŵŵĞƐr

ĞŶĐĞŝŶƚĞƐr͙͘r

éƵrĨŝŶĂů͕rĐ͛ĞƐƚrůĂrƋƵĞƐƚŝŽŶrĚĞrůĂrƉĞƌƚŝŶĞŶĐĞrĚĞƐrŚǇƉŽƚŚğƐĞƐrƐƵƌrůĞƐƋƵĞůůĞƐrƐŽŶƚrĨŽŶĚĠƐrůĞƐrƚĞƐƚƐrĚĞr

ƐĠƌŽƚǇƉĂŐĞrƋƵŝr ƐĞrƉŽƐĞ͘r HǆŝƐƚĞͲƚͲŝůr ƵŶĞr ƌĠƉŽŶƐĞrĂŶƚŝĐŽƌƉƐr ƐƉĠĐŝĨŝƋƵĞrĚĞr ƚǇƉĞrĚĠƚĞĐƚĂďůĞr͍r HǆŝƐƚĞͲƚͲŝůr

ƵŶĞrĐŽŶĐŽƌĚĂŶĐĞrĞŶƚƌĞrŐĠŶŽƚǇƉĞrĞƚrƐĠƌŽƚǇƉĞr͍r4ĂrƌĠƉŽŶƐĞrĂŶƚŝĐŽƌƉƐrƐƉĠĐŝĨŝƋƵĞrĚĞrƚǇƉĞrƐĞŵďůĞrďŝĞŶr

ĞǆŝƐƚĞƌ͘r éƵr ǀƵr ĚĞr ŶŽƐr ƌĠƐƵůƚĂƚƐr Ğƚr ĚĞr ůĂr ůŝƚƚĠƌĂƚƵƌĞ͕r ŝůr ĞǆŝƐƚĞr ĚĞƐr ǀĂƌŝĂƚŝŽŶƐr ĚĞr ƉƌŽĨŝůƐr ĚĞr ƌĠƉŽŶƐĞr ăr

ů͛ŝŶĨĞĐƚŝŽŶr͗r ƉƌŽĨŝůƐr ĐǇƚŽŬŝŶŝƋƵĞƐ͕r ƉƌŽĨŝůƐr ǁĞƐƚĞƌŶr ďůŽƚ͕r ƉƌŽĨŝůƐr ĚĞr ĐŽͲNœ͙r DŚĞǌr ůĂr ƐŽƵƌŝƐr

ŚǇƉĞƌŝŵŵƵŶŝƐĠĞ͕rŝůrƐĞŵďůĞrǇrĂǀŽŝƌrƵŶĞrƌĠƉŽŶƐĞrĚŝĨĨĠƌĞŶƚĞrĞŶrĨŽŶĐƚŝŽŶrĚĞrůĂrƐŽƵĐŚĞrŝŶĨĞĐƚĂŶƚĞ͘rFĂŝƐr

ĐĞƚƚĞrƌĠƉŽŶƐĞrƉĂƌĂŝƚrŵŝŶŽƌŝƚĂŝƌĞrƉĂƌr ƌĂƉƉŽƌƚrăr ůĂr ƌĠƉŽŶƐĞrŐůŽďĂůĞrăr ů͛ŝŶĨĞĐƚŝŽŶrĐŽŵŵĞrĞŶrƚĠŵŽŝŐŶĞr

ůĞƐr ĨĂŝďůĞƐrŵŽĚŝĨŝĐĂƚŝŽŶƐr Ě͛ŝŶƚĞŶƐŝƚĠr ĚĞƐr ďĂŶĚĞƐr ƐƵƌr ůĞƐrćdrŽƵr ůĂr ĚĠƚĞĐƚŝŽŶr ĚĞr ƉƌŽƚĠŝŶĞƐr ĞŶr ĨĂŝďůĞr

ƋƵĂŶƚŝƚĠr ĚĂŶƐr ůĞƐr ƌĠĂĐƚŝŽŶƐr ĚĞr ĐŽͲNœ͘r éŝŶƐŝ͕r ŵġŵĞr Ɛŝr ĐĞƚƚĞr ƌĠƉŽŶƐĞr ĂŶƚŝĐŽƌƉƐr ƐƉĠĐŝĨŝƋƵĞr ƐĞŵďůĞr

ƉƌĠƐĞŶƚĞ͕r ƐĂr ĚĠƚĞĐƚŝŽŶr ƉĂƌĂŝƚr ĐŽŵƉůŝƋƵĠĞ͘r HŶr ŽƵƚƌĞ͕r ŝůr ĨĂƵƚr ƚĞŶŝƌr ĐŽŵƉƚĞr ĚĞr ůĂr ĐŽŵƉůĞǆŝƚĠr ĚĞƐr

ĐůĂƐƐŝĨŝĐĂƚŝŽŶƐrŐĠŶŽŵŝƋƵĞƐ͕rƋƵŝrƐĂŶƐrƐ͛ĂĐĐŽƌĚĞƌrĐŽŵƉůğƚĞŵĞŶƚrĞŶƚƌĞͲĞůůĞƐ͕rƐŽŶƚrƐƵƉƉŽƐĠĞƐrĐŽŶĐŽƌĚĞƌr

ĂǀĞĐrĚĞƐrŵĂƌƋƵĞƵƌƐrƉŚĠŶŽƚǇƉŝƋƵĞƐ͘rXƌ͕rŚŽƌŵŝƐrj×éϲrĞƚrFNDϮ͕růĞƐrƉƌŝŶĐŝƉĂƵǆrŵĂƌƋƵĞƵƌƐrŐĠŶŽŵŝƋƵĞƐr

ƵƚŝůŝƐĠƐrƉŽƵƌrůĞrŐĠŶŽƚǇƉĂŐĞrƐŽŶƚrƐŝƚƵĠƐrƐƵƌrĚĞƐrŐğŶĞƐrƋƵŝrŶĞrƐŽŶƚrƉĂƐrŝĚĞŶƚŝĨŝĠƐrĚĂŶƐrŶŽƚƌĞrƉĂŶĞůrĚĞr

ĐĂŶĚŝĚĂƚƐr ĞƚͬŽƵr ƐƵƌr ĚĞƐrŵĂƌƋƵĞƵƌƐr ŝŶƚƌŽŶŝƋƵĞƐ͕r Đ͛ĞƐƚr ăr ĚŝƌĞr ƋƵŝr Ŷ͛ŝŵƉĂĐƚĞŶƚr ƉĂƐr ůĂr ƐƚƌƵĐƚƵƌĞr ĚĞƐr

ƉƌŽƚĠŝŶĞƐr ĂŶƚŝŐĠŶŝƋƵĞƐ͘r éŝŶƐŝ͕r ŵġŵĞr Ɛŝr ŐĠŶŽƚǇƉĞƐr Ğƚr ǀŝƌƵůĞŶĐĞƐr ĚĞƐr ƐŽƵĐŚĞƐr ƐŽŶƚr ůŝĠƐ͕r ůĞƐr

ĐůĂƐƐŝĨŝĐĂƚŝŽŶƐr ŐĠŶŽŵŝƋƵĞƐr ŶĞr ƐŽŶƚr ƉĞƵƚͲġƚƌĞr ƉĂƐr ĂĚĂƉƚĠĞƐr ƉŽƵƌr Ɛ͛ĂĐĐŽƌĚĞƌr ăr ĚĞƐr ŵĂƌƋƵĞƵƌƐr

ƉŚĠŶŽƚǇƉŝƋƵĞƐr ŝŵƉůŝƋƵĠƐr ĚĂŶƐr ůĂr ƌĠƉŽŶƐĞr ĂŶƚŝĐŽƌƉƐ͘r 4Ăr ƐŽůƵƚŝŽŶr ƉŽƵƌƌĂŝƚr ĂůŽƌƐr ǀĞŶŝƌr ĚĞr ůĂr



œĂƌƚŝĞrϮr͗rŝĚĞŶƚŝĨŝĐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞr

ͲϭϬϮͲr
r

ĚĠƚĞƌŵŝŶĂƚŝŽŶr Ě͛ƵŶĞr ĐůĂƐƐŝĨŝĐĂƚŝŽŶr ƐĠƌŽƚǇƉŝƋƵĞr ƋƵŝr ƌĞůŝĞƌĂŝƚr ůĞr ƉŽůǇŵŽƌƉŚŝƐŵĞr ĚĞƐr ƉƌŽƚĠŝŶĞƐr

ĂŶƚŝŐĠŶŝƋƵĞƐrărƵŶĞrĞǆƉƌĞƐƐŝŽŶrĐůŝŶŝƋƵĞ͘rr
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ͲϭϬϰͲr
r

DŽŶĐůƵƐŝŽŶrr
4Ğr ĚŝĂŐŶŽƐƚŝĐr ďŝŽůŽŐŝƋƵĞr ĚĞr ůĂr ƚŽǆŽƉůĂƐŵŽƐĞr ďŝĞŶr ƋƵĞr ƐĞŶƐŝďůĞ͕r ƐƉĠĐŝĨŝƋƵĞr Ğƚr ďĂƐĠr ƐƵƌr ĚĞƐr

ƐƚƌĂƚĠŐŝĞƐrƉĂƌĨĂŝƚĞŵĞŶƚrĠƚĂďůŝĞƐ͕rƉŽƵƌƌĂŝƚrġƚƌĞrĞŶĐŽƌĞrĂŵĠůŝŽƌĠ͘réƉƉŽƌƚĞƌrĚĞƐrƌĠƉŽŶƐĞƐrƉůƵƐrƌĂƉŝĚĞƐr

ƐƵƌr ůĞrƐƚĂĚĞrĚĞr ů͛ŝŶĨĞĐƚŝŽŶrŽƵr ůĂrƐŽƵĐŚĞr ŝŶĨĞĐƚĂŶƚĞrƐĞƌĂŝƚrďĠŶĠĨŝƋƵĞrƉŽƵƌr ůĞƐrƉĂƚŝĞŶƚƐ͘rDĞƉĞŶĚĂŶƚ͕r ůĂr

ĚĠĨŝŶŝƚŝŽŶrĚĞrďŝŽŵĂƌƋƵĞƵƌƐrŝŶĨĞĐƚŝĞƵǆrĞƐƚrĐŽŵƉůĞǆĞ͘rr

4͛ƵƚŝůŝƐĂƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĐǇƚŽŬŝŶŝƋƵĞƐrĚĞr ů͛ŝŶĨĞĐƚŝŽŶrƐĞrĚĠǀĞůŽƉƉĞrĞƚrƐ͛ĠƚĞŶĚrărŶŽŵďƌĞrĚĞr

ƉĂƚŚŽůŽŐŝĞƐ͕r ŝŶĨĞĐƚŝĞƵƐĞƐr ŽƵr ŶŽŶ͘r dŝĞŶr ƋƵĞr ƉƌŽŵĞƚƚĞƵƐĞ͕r ĞůůĞr ĞƐƚr ƚŽƵƚĞĨŽŝƐr ĚĠůŝĐĂƚĞr ăr ŵĞƚƚƌĞr ĞŶr

ƈƵǀƌĞrĐŽŵƉƚĞͲƚĞŶƵrĚĞr ůĂrĚŝǀĞƌƐŝƚĠrĚĞƐrƉƌŽĨŝůƐr ĐǇƚŽŬŝŶŝƋƵĞƐrƋƵŝ͕rĞŶrƉůƵƐrĚ͛ġƚƌĞr ůŝĠƐrăr ůĂrƉĂƚŚŽůŽŐŝĞ͕r

ĚĠƉĞŶĚĞŶƚrĂƵƐƐŝrĚƵr ĨŽŶĚrŐĠŶĠƚŝƋƵĞ͕rĚƵrƚĞƌƌĂŝŶrĞƚrĚĞƐrĐŽŵŽƌďŝĚŝƚĠƐrĚĞƐrƉĂƚŝĞŶƚƐ͘rMĂŶƐr ůĞrĐĂƐrĚĞr ůĂr

ƚŽǆŽƉůĂƐŵŽƐĞ͕rŝůƐrƐĞŵďůĞŶƚrĚĠƉĞŶĚƌĞrĠŐĂůĞŵĞŶƚrĚĞrŶŽŵďƌĞrĚĞrĨĂĐƚĞƵƌƐrƐƵƉƉůĠŵĞŶƚĂŝƌĞƐrĐŽŵŵĞrůĂr

ůŽĐĂůŝƐĂƚŝŽŶr ĐůŝŶŝƋƵĞ͕r ůĞr ƐƚĂĚĞr ĚĞr ů͛ŝŶĨĞĐƚŝŽŶr Ğƚr ůĞr ƚǇƉĞr ĚĞr ůĂr ƐŽƵĐŚĞr ŝŶĨĞĐƚĂŶƚĞr ĚĠŵŽŶƚƌĂŶƚr

ů͛ŝŵƉŽƌƚĂŶĐĞrĚĞrĚĠĨŝŶŝƌrĚĞƐrďŝŽŵĂƌƋƵĞƵƌƐrĚĂŶƐrƵŶĞrƉŽƉƵůĂƚŝŽŶrďŝĞŶrĚĠĨŝŶŝĞ͘r4͛ĠƚƵĚĞrĚƵrĐǇƚŽŬŝŶŽŵĞr

ƌĠĂůŝƐĠĞr ŝĐŝ͕rƋƵŽŝƋƵĞrƉƌĠůŝŵŝŶĂŝƌĞ͕rŵŽŶƚƌĞr ůĞrƉŽƚĞŶƚŝĞůrĚĞƐrĐǇƚŽŬŝŶĞƐrĚĂŶƐr ůĞrĚŝĂŐŶŽƐƚŝĐrĚƵrƐƚĂĚĞrĚĞr

ů͛ŝŶĨĞĐƚŝŽŶrĐŚĞǌrůĂrĨĞŵŵĞrĞŶĐĞŝŶƚĞrĞŶrTƌĂŶĐĞ͘rr

4ĂrĚĠĨŝŶŝƚŝŽŶrĚĞrŵĂƌƋƵĞƵƌƐrĚĞrƐĠƌŽƚǇƉĂŐĞrƐ͛ĂǀğƌĞ͕rƋƵĂŶƚrărĞůůĞ͕rƉůƵƐrĐŽŵƉůŝƋƵĠĞ͘r4͛ƵƚŝůŝƐĂƚŝŽŶr

Ě͛ƵŶĞrĂƉƉƌŽĐŚĞrŶŽŶrĐŝďůĠĞrƉĂƌrů͛ĠƚƵĚĞrĚĞrů͛ŝŶĨĞĐƚŝŽŶr ŝŶoǀŝǀŽrƐƵƌrƵŶrŵŽĚğůĞrŵƵƌŝŶrĞƚrƐƵƌrĚĞƐrƐĠƌƵŵƐr

ŝƐƐƵƐr ĚĞr ƉĂƚŝĞŶƚƐr Ăr ƉĞƌŵŝƐr Ě͛ĂƉƉŽƌƚĞƌr ĚĞr ŶŽƵǀĞĂƵǆr ĠůĠŵĞŶƚƐr ăr ůĂr ĐŽŶŶĂŝƐƐĂŶĐĞr ĚĞr ůĂr ƌĠƉŽŶƐĞr

ŝŵŵƵŶŝƚĂŝƌĞr ĂŶƚŝͲƚŽǆŽƉůĂƐŵŝƋƵĞr Ğƚr Ăr ŵŝƐr ĞŶr ůƵŵŝğƌĞr ůĂr ĐŽŵƉůĞǆŝƚĠr ĚĞr ƐŽŶr ƵƚŝůŝƐĂƚŝŽŶr ĐŽŵŵĞr

ŵĂƌƋƵĞƵƌr ĚŝĂŐŶŽƐƚŝĐr ĚĂŶƐr ůĞr ƚǇƉĂŐĞr ĚĞƐr ƐŽƵĐŚĞƐ͘r 4͛ĂƉƉƌŽĐŚĞr ŝŶo ƐŝůŝĐŽr Ă͕r ƋƵĂŶƚr ăr ĞůůĞ͕r ŵŽŶƚƌĠr ůĞƐr

ůŝŵŝƚĞƐrƋƵŝr ƌĞƐƚƌĞŝŐŶĞŶƚr ĂĐƚƵĞůůĞŵĞŶƚr ůĞrĚĠǀĞůŽƉƉĞŵĞŶƚrĚ͛ƵŶĞr ƚĞĐŚŶŝƋƵĞrĚĞr ƐĠƌŽƚǇƉĂŐĞrŽƵǀƌĂŶƚr ůĂr

ǀŽŝĞrărƵŶĞrƌĞĚĠĨŝŶŝƚŝŽŶrĚƵrƐĠƌŽƚǇƉĂŐĞ͘rr

r
r
r



r

ͲϭϬϱͲr
r

dŝďůŝŽŐƌĂƉŚŝĞr

rϭ͘r FŽŶƚŽǇĂ͕r)͘rj͘rΘr4ŝĞƐĞŶĨĞůĚ͕rX͘rŽǆŽƉůĂƐŵŽƐŝƐ͘r>ĂŶĐĞƚrϯϲϯ͕rϭϵϲϱʹϭϵϳϲr;ϮϬϬϰͿ͘r

Ϯ͘r .ĂǀĞůĂĂƌ͕ré͘r.͘rĞƚoĂů͘rMŝƐĞĂƐĞrďƵƌĚĞŶrŽĨrĨŽŽĚďŽƌŶĞrƉĂƚŚŽŐĞŶƐrŝŶrƚŚĞrQĞƚŚĞƌůĂŶĚƐ͕rϮϬϬϵ͘rNŶƚo/o

BŽŽĚoDŝĐƌŽďŝŽůrϭϱϲ͕rϮϯϭʹϮϯϴr;ϮϬϭϮͿ͘r

ϯ͘r FĂŶŐĞŶ͕rF͘Ͳ)͘r)͘rĞƚoĂů͘rDŽƐƚͲŽĨͲŝůůŶĞƐƐrĂŶĚrĚŝƐĞĂƐĞrďƵƌĚĞŶrŽĨrĨŽŽĚͲƌĞůĂƚĞĚrƉĂƚŚŽŐĞŶƐrŝŶrƚŚĞr

QĞƚŚĞƌůĂŶĚƐ͕rϮϬϭϭ͘rNŶƚo/oBŽŽĚoDŝĐƌŽďŝŽůrϭϵϲ͕rϴϰʹϵϯr;ϮϬϭϱͿ͘r

ϰ͘r ŽƌŐĞƌƐŽŶ͕rœ͘r×͘rΘrFĂƐƚƌŽŝĂĐŽǀŽ͕rœ͘rŚĞrŐůŽďĂůrďƵƌĚĞŶrŽĨrĐŽŶŐĞŶŝƚĂůrƚŽǆŽƉůĂƐŵŽƐŝƐ͗rĂr

ƐǇƐƚĞŵĂƚŝĐrƌĞǀŝĞǁ͘rtƵůůotŽƌůĚoCĞĂůƚŚoKƌŐĂŶrϵϭ͕rϱϬϭʹϱϬϴr;ϮϬϭϯͿ͘r

ϱ͘r dĂƚǌ͕rF͘rd͕͘r.ŽĨĨŵĂŶŶ͕r»͘rΘrFŽƌƌŝƐ͕r)͘rj͘r×ĂŶŬŝŶŐrƚŚĞrĚŝƐĞĂƐĞrďƵƌĚĞŶrŽĨrϭϰrƉĂƚŚŽŐĞŶƐrŝŶrĨŽŽĚr

ƐŽƵƌĐĞƐrŝŶrƚŚĞr§ŶŝƚĞĚr»ƚĂƚĞƐrƵƐŝŶŐrĂƚƚƌŝďƵƚŝŽŶrĚĂƚĂrĨƌŽŵrŽƵƚďƌĞĂŬrŝŶǀĞƐƚŝŐĂƚŝŽŶƐrĂŶĚrĞǆƉĞƌƚr

ĞůŝĐŝƚĂƚŝŽŶ͘r/oBŽŽĚoWƌŽƚrϳϱ͕rϭϮϳϴʹϭϮϵϭr;ϮϬϭϮͿ͘r

ϲ͘r jĂƌǁĞŐ͕r)͘rj͕͘râŝĞĨĨĞƌ͕rT͕͘rFĂŶĚĞůďƌŽƚ͕r4͕͘rœĞǇƌŽŶ͕rT͘rΘrćĂůůŽŶ͕rF͘r4ŽŶŐͲĞƌŵrXƵƚĐŽŵĞƐrŝŶr

DŚŝůĚƌĞŶrǁŝƚŚrDŽŶŐĞŶŝƚĂůrŽǆŽƉůĂƐŵŽƐŝƐͲér»ǇƐƚĞŵĂƚŝĐr×ĞǀŝĞǁ͘rWĂƚŚŽŐĞŶƐrϭϭ͕rϭϭϴϳr;ϮϬϮϮͿ͘r

ϳ͘r MƵƉŽŶƚ͕rM͘rĞƚoĂů͘r»ĞƌŽůŽŐǇrĨŽƌrŽǆŽƉůĂƐŵĂrŝŶrNŵŵƵŶŽĐŽŵƉƌŽŵŝƐĞĚrœĂƚŝĞŶƚƐ͗r»ƚŝůůr§ƐĞĨƵů͍rdƌĞŶĚƐo

WĂƌĂƐŝƚŽůrϯϳ͕rϮϬϱʹϮϭϯr;ϮϬϮϭͿ͘r

ϴ͘r <ŝůůĂƌĚ͕rX͘rĞƚoĂů͘r»ĞƌŽůŽŐŝĐĂůrĚŝĂŐŶŽƐŝƐrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŝŶĨĞĐƚŝŽŶ͗r×ĞĐŽŵŵĞŶĚĂƚŝŽŶƐrĨƌŽŵr

ƚŚĞrTƌĞŶĐŚrQĂƚŝŽŶĂůr×ĞĨĞƌĞŶĐĞrDĞŶƚĞƌrĨŽƌrŽǆŽƉůĂƐŵŽƐŝƐ͘rhŝĂŐŶoDŝĐƌŽďŝŽůoNŶĨĞĐƚohŝƐrϴϰ͕rϮϮʹϯϯr

;ϮϬϭϲͿ͘r

ϵ͘r ×ŽďĞƌƚͲjĂŶŐŶĞƵǆ͕rT͘rΘrMĂƌĚĠ͕rF͘Ͳ4͘rHƉŝĚĞŵŝŽůŽŐǇrŽĨrĂŶĚrMŝĂŐŶŽƐƚŝĐr»ƚƌĂƚĞŐŝĞƐrĨŽƌr

ŽǆŽƉůĂƐŵŽƐŝƐ͘r,ůŝŶoDŝĐƌŽďŝŽůoZĞǀrϮϱ͕rϮϲϰʹϮϵϲr;ϮϬϭϮͿ͘r

ϭϬ͘r ŞŝĂ͕r)͘rĞƚoĂů͘rŚŝƌĚͲŐĞŶĞƌĂƚŝŽŶrƐĞƋƵĞŶĐŝŶŐrƌĞǀŝƐĞƐrƚŚĞrŵŽůĞĐƵůĂƌrŬĂƌǇŽƚǇƉĞrĨŽƌrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝr

ĂŶĚrŝĚĞŶƚŝĨŝĞƐrĞŵĞƌŐŝŶŐrĐŽƉǇrŶƵŵďĞƌrǀĂƌŝĂŶƚƐrŝŶrƐĞǆƵĂůrƌĞĐŽŵďŝŶĂŶƚƐ͘rWĞŶŽŵĞoZĞƐrϯϭ͕rϴϯϰʹ

ϴϱϭr;ϮϬϮϭͿ͘r

ϭϭ͘r DĂƌƌƵƚŚĞƌƐ͕r<͘rd͕͘rjŝĚĚŝŶŐƐ͕rX͘râ͘rΘr»ŝďůĞǇ͕r4͘rM͘r»ĞĐƌĞƚŝŽŶrŽĨrŵŝĐƌŽŶĞŵĂůrƉƌŽƚĞŝŶƐrŝƐrĂƐƐŽĐŝĂƚĞĚr

ǁŝƚŚrƚŽǆŽƉůĂƐŵĂrŝŶǀĂƐŝŽŶrŽĨrŚŽƐƚrĐĞůůƐ͘r,ĞůůoDŝĐƌŽďŝŽůrϭ͕rϮϮϱʹϮϯϱr;ϭϵϵϵͿ͘r



r

ͲϭϬϲͲr
r

ϭϮ͘r âĂĨƐĂĐŬ͕rd͘rT͘rD͘rĞƚoĂů͘r×ĂƉŝĚrŵĞŵďƌĂŶĞrĚŝƐƌƵƉƚŝŽŶrďǇrĂrƉĞƌĨŽƌŝŶͲůŝŬĞrƉƌŽƚĞŝŶrĨĂĐŝůŝƚĂƚĞƐrƉĂƌĂƐŝƚĞr

ĞǆŝƚrĨƌŽŵrŚŽƐƚrĐĞůůƐ͘r^ĐŝĞŶĐĞrϯϮϯ͕rϱϯϬʹϱϯϯr;ϮϬϬϵͿ͘r

ϭϯ͘r 4ŝƵ͕rµ͕͘r4ŝ͕rT͘ͲD͕͘r?ŚŽƵ͕rD͘ͲŞ͘rΘr?ŚƵ͕rŞ͘Ͳµ͘r×ĞƐĞĂƌĐŚrĂĚǀĂŶĐĞƐrŝŶrŝŶƚĞƌĂĐƚŝŽŶƐrƌĞůĂƚĞĚrƚŽr

ŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŵŝĐƌŽŶĞŵĞrƉƌŽƚĞŝŶƐ͘rGǆƉoWĂƌĂƐŝƚŽůrϭϳϲ͕rϴϵʹϵϴr;ϮϬϭϳͿ͘r

ϭϰ͘r œŽůŽŶĂŝƐ͕r<͘rĞƚoĂů͘r§ŶƵƐƵĂůrĂŶĐŚŽƌrŽĨrĂrŵŽƚŽƌrĐŽŵƉůĞǆr;FǇŽMͲF4DϮͿrƚŽrƚŚĞrƉůĂƐŵĂrŵĞŵďƌĂŶĞr

ŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝ͘rdƌĂĨĨŝĐrϭϮ͕rϮϴϳʹϯϬϬr;ϮϬϭϭͿ͘r

ϭϱ͘r .ĊŬĂŶƐƐŽŶ͕r»͕͘rDŚĂƌƌŽŶ͕ré͘r)͘rΘr»ŝďůĞǇ͕r4͘rM͘rŽǆŽƉůĂƐŵĂrĞǀĂĐƵŽůĞƐ͗rĂrƚǁŽͲƐƚĞƉrƉƌŽĐĞƐƐrŽĨr

ƐĞĐƌĞƚŝŽŶrĂŶĚrĨƵƐŝŽŶrĨŽƌŵƐrƚŚĞrƉĂƌĂƐŝƚŽƉŚŽƌŽƵƐrǀĂĐƵŽůĞ͘rGDtKo/rϮϬ͕rϯϭϯϮʹϯϭϰϰr;ϮϬϬϭͿ͘r

ϭϲ͘r âŽƐŚǇ͕ré͘ré͘rĞƚoĂů͘rŽǆŽƉůĂƐŵĂrDŽͲŽƉƚƐr.ŽƐƚrDĞůůƐrNƚrMŽĞƐrQŽƚrNŶǀĂĚĞ͘rW>Ž^oWĂƚŚŽŐrϴ͕rĞϭϬϬϮϴϮϱr

;ϮϬϭϮͿ͘r

ϭϳ͘r .ĂŬŝŵŝ͕rF͘Ͳé͕͘rXůŝĂƐ͕rœ͘rΘr»ŝďůĞǇ͕r4͘rM͘rŽǆŽƉůĂƐŵĂrHĨĨĞĐƚŽƌƐrĂƌŐĞƚŝŶŐr.ŽƐƚr»ŝŐŶĂůŝŶŐrĂŶĚr

ƌĂŶƐĐƌŝƉƚŝŽŶ͘r,ůŝŶoDŝĐƌŽďŝŽůoZĞǀrϯϬ͕rϲϭϱʹϲϰϱr;ϮϬϭϳͿ͘r

ϭϴ͘r FĞƌĐŝĞƌ͕rD͘rΘrDĞƐďƌŽŶͲMĞůĂƵǁ͕rF͘ͲT͘rŽǆŽƉůĂƐŵĂrƐĞĐƌĞƚŽƌǇrŐƌĂŶƵůĞƐ͗rŽŶĞrƉŽƉƵůĂƚŝŽŶrŽƌrŵŽƌĞ͍r

dƌĞŶĚƐoWĂƌĂƐŝƚŽůrϯϭ͕rϲϬʹϳϭr;ϮϬϭϱͿ͘r

ϭϵ͘r éƚƚŝĂƐ͕rF͘rĞƚoĂů͘rŚĞrůŝĨĞͲĐǇĐůĞrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrƌĞǀŝĞǁĞĚrƵƐŝŶŐrĂŶŝŵĂƚŝŽŶƐ͘rWĂƌĂƐŝƚosĞĐƚŽƌƐr

ϭϯ͕rϱϴϴr;ϮϬϮϬͿ͘r

ϮϬ͘r .ƵŶƚĞƌ͕rD͘ré͘rΘr»ŝďůĞǇ͕r4͘rM͘rFŽĚƵůĂƚŝŽŶrŽĨrŝŶŶĂƚĞrŝŵŵƵŶŝƚǇrďǇrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrǀŝƌƵůĞŶĐĞr

ĞĨĨĞĐƚŽƌƐ͘rEĂƚoZĞǀoDŝĐƌŽďŝŽůrϭϬ͕rϳϲϲʹϳϳϴr;ϮϬϭϮͿ͘r

Ϯϭ͘r éďďĂƐ͕rN͘rH͕͘r<ŝůůĞŶĂ͕rN͘rΘrMƵďĞǇ͕r)͘rœ͘rérƌĞǀŝĞǁrŽŶrƚŽǆŽƉůĂƐŵŽƐŝƐrŝŶrŚƵŵĂŶƐrĂŶĚrĂŶŝŵĂůƐrĨƌŽŵr

HŐǇƉƚ͘rWĂƌĂƐŝƚŽůŽŐǇrϭϰϳ͕rϭϯϱʹϭϱϵr;ϮϬϮϬͿ͘r

ϮϮ͘r )ŽŶĞƐ͕r)͘r4͘rΘrMƵďĞǇ͕r)͘rœ͘rćĂƚĞƌďŽƌŶĞrƚŽǆŽƉůĂƐŵŽƐŝƐͲͲƌĞĐĞŶƚrĚĞǀĞůŽƉŵĞŶƚƐ͘rGǆƉoWĂƌĂƐŝƚŽůrϭϮϰ͕r

ϭϬʹϮϱr;ϮϬϭϬͿ͘r

Ϯϯ͘r œĂƉƉĂƐ͕rj͕͘r×ŽƵƐƐŽƐ͕rQ͘rΘrTĂůĂŐĂƐ͕rF͘rH͘rŽǆŽƉůĂƐŵŽƐŝƐrƐŶĂƉƐŚŽƚƐ͗rŐůŽďĂůrƐƚĂƚƵƐrŽĨrŽǆŽƉůĂƐŵĂr

ŐŽŶĚŝŝrƐĞƌŽƉƌĞǀĂůĞŶĐĞrĂŶĚrŝŵƉůŝĐĂƚŝŽŶƐrĨŽƌrƉƌĞŐŶĂŶĐǇrĂŶĚrĐŽŶŐĞŶŝƚĂůrƚŽǆŽƉůĂƐŵŽƐŝƐ͘rNŶƚo/o

WĂƌĂƐŝƚŽůrϯϵ͕rϭϯϴϱʹϭϯϵϰr;ϮϬϬϵͿ͘r



r

ͲϭϬϳͲr
r

Ϯϰ͘r dſŝĂ͕rF͘rQ͕͘rDĂƌǀĂůŚŽͲDŽƐƚĂ͕rT͘ré͕͘r»ŽĚƌĠ͕rT͘rD͕͘rœŝŶƚŽ͕rj͘rF͘r͘rΘréŵĞŶĚŽĞŝƌĂ͕rF͘r×͘r×͘r

»ĞƌŽƉƌĞǀĂůĞŶĐĞrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŝŶĨĞĐƚŝŽŶrĂŵŽŶŐrŝŶĚŝĂŶrƉĞŽƉůĞrůŝǀŝŶŐrŝŶrNĂƵĂƌĞƚĠ͕r»ĆŽr

jĂďƌŝĞůrĚĂrDĂĐŚŽĞŝƌĂ͕réŵĂǌŽŶĂƐ͕rdƌĂǌŝů͘rZĞǀoNŶƐƚoDĞĚodƌŽƉo^ĂŽoWĂƵůŽrϱϬ͕rϭϳʹϮϬr;ϮϬϬϴͿ͘r

Ϯϱ͘r FĞƐƐŝĞƌ͕r<͘rĞƚoĂů͘r»ĞƌŽƉƌĞǀĂůĞŶĐĞrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrĂŵŽŶŐrQƵŶĂǀŝŬrNŶƵŝƚr;DĂŶĂĚĂͿ͘r

�ŽŽŶŽƐĞƐoWƵďůŝĐoCĞĂůƚŚrϱϲ͕rϭϴϴʹϭϵϳr;ϮϬϬϵͿ͘r

Ϯϲ͘r dŽďŝđ͕rd͕͘r<ŝůůĞŶĂ͕rN͘rΘr»ƚŝůůǁĂŐŐŽŶ͕rH͘rœƌĞǀĞŶƚŝŽŶrĂŶĚrŵŝƚŝŐĂƚŝŽŶrŽĨrĐŽŶŐĞŶŝƚĂůrƚŽǆŽƉůĂƐŵŽƐŝƐ͘r

HĐŽŶŽŵŝĐrĐŽƐƚƐrĂŶĚrďĞŶĞĨŝƚƐrŝŶrĚŝǀĞƌƐĞrƐĞƚƚŝŶŐƐ͘rBŽŽĚoĂŶĚotĂƚĞƌďŽƌŶĞoWĂƌĂƐŝƚŽůŽŐǇrϭϲ͕rĞϬϬϬϱϴr

;ϮϬϭϵͿ͘r

Ϯϳ͘r ×ŽďŝŶƐŽŶ͕rH͕͘rĚĞr<ĂůŬ͕r.͕͘r<ŝůůĞŶĂ͕rN͕͘r4Ğr»ƚƌĂƚ͕r ͘rΘrŽƵƌĚũŵĂŶ͕rF͘rQĂƚŝŽŶĂůrƉĞƌŝŶĂƚĂůrƐƵƌǀĞǇr

ĚĞŵŽŶƐƚƌĂƚĞƐrĂrĚĞĐƌĞĂƐŝŶŐrƐĞƌŽƉƌĞǀĂůĞŶĐĞrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŝŶĨĞĐƚŝŽŶrĂŵŽŶŐrƉƌĞŐŶĂŶƚr

ǁŽŵĞŶrŝŶrTƌĂŶĐĞ͕rϭϵϵϱrƚŽrϮϬϭϲ͗rŝŵƉĂĐƚrĨŽƌrƐĐƌĞĞŶŝŶŐrƉŽůŝĐǇ͘rGƵƌŽo^ƵƌǀĞŝůůrϮϲ͕r;ϮϬϮϭͿ͘r

Ϯϴ͘r œƌŝĐĞ͕rD͕͘rćŝůŬŝŶƐ͕rœ͘rœ͕͘râƌƵƐǌŽŶͲFŽƌĂŶ͕rM͕͘r)ŽŶĞƐ͕r)͘r4͘rΘr×ŝǀĞƌĂ͕r.͘rQ͘rŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝr

»ĞƌŽƉƌĞǀĂůĞŶĐĞrŝŶrƚŚĞr§ŶŝƚĞĚr»ƚĂƚĞƐrϮϬϬϵʹϮϬϭϬrĂŶĚrDŽŵƉĂƌŝƐŽŶrǁŝƚŚrƚŚĞrœĂƐƚrǁŽrMĞĐĂĚĞƐ͘r

dŚĞoxŵĞƌŝĐĂŶo/ŽƵƌŶĂůoŽĨodƌŽƉŝĐĂůoDĞĚŝĐŝŶĞoĂŶĚoCǇŐŝĞŶĞrϵϬ͕rϭϭϯϱʹϭϭϯϵr;ϮϬϭϰͿ͘r

Ϯϵ͘r FŽƚŽŝ͕r»͘rĞƚoĂů͘rérĚĞĐƌĞĂƐŝŶŐrƚƌĞŶĚrŝŶrƚŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrƐĞƌŽƉƌĞǀĂůĞŶĐĞrĂŵŽŶŐrƉƌĞŐŶĂŶƚr

ǁŽŵĞŶrŝŶr×ŽŵĂŶŝĂ೦‑೦ƌĞƐƵůƚƐrŽĨrĂrůĂƌŐĞrƐĐĂůĞrƐƚƵĚǇ͘rGǆƉodŚĞƌoDĞĚr;ϮϬϮϬͿr

ĚŽŝ͗ϭϬ͘ϯϴϵϮͬĞƚŵ͘ϮϬϮϬ͘ϵϬϭϮ͘r

ϯϬ͘r .ŽĨŚƵŝƐ͕ré͘rĞƚoĂů͘rMĞĐƌĞĂƐĞĚrƉƌĞǀĂůĞŶĐĞrĂŶĚrĂŐĞͲƐƉĞĐŝĨŝĐrƌŝƐŬrĨĂĐƚŽƌƐrĨŽƌrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrNŐjr

ĂŶƚŝďŽĚŝĞƐrŝŶrŚĞrQĞƚŚĞƌůĂŶĚƐrďĞƚǁĞĞŶrϭϵϵϱͬϭϵϵϲrĂŶĚrϮϬϬϲͬϮϬϬϳ͘rGƉŝĚĞŵŝŽůoNŶĨĞĐƚrϭϯϵ͕rϱϯϬʹ

ϱϯϴr;ϮϬϭϭͿ͘r

ϯϭ͘r jĂƌŐĂƚĠ͕rF͘r)͘rĞƚoĂů͘rŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrƐĞƌŽƉƌĞǀĂůĞŶĐĞrŝŶrƚŚĞrœŽƌƚƵŐƵĞƐĞrƉŽƉƵůĂƚŝŽŶ͗r

ĐŽŵƉĂƌŝƐŽŶrŽĨrƚŚƌĞĞrĐƌŽƐƐͲƐĞĐƚŝŽŶĂůrƐƚƵĚŝĞƐrƐƉĂŶŶŝŶŐrƚŚƌĞĞrĚĞĐĂĚĞƐ͘rtD/oKƉĞŶrϲ͕rĞϬϭϭϲϰϴr

;ϮϬϭϲͿ͘r

ϯϮ͘r dĞƌŐŚŽůĚ͕rD͕͘r.ĞƌǌŽŐ͕r»͘ré͕͘r)ĂŬƐĞ͕r.͘rΘrdĞƌŐŚŽůĚ͕ré͘rœƌĞǀĂůĞŶĐĞrĂŶĚrŝŶĐŝĚĞŶĐĞrŽĨrƚŽǆŽƉůĂƐŵŽƐŝƐ͗r

ĂrƌĞƚƌŽƐƉĞĐƚŝǀĞrĂŶĂůǇƐŝƐrŽĨrŵŽƚŚĞƌͲĐŚŝůĚrĞǆĂŵŝŶĂƚŝŽŶƐ͕r»ƚǇƌŝĂ͕réƵƐƚƌŝĂ͕rϭϵϵϱrƚŽrϮϬϭϮ͘r

GƵƌŽƐƵƌǀĞŝůůĂŶĐĞrϮϭ͕r;ϮϬϭϲͿ͘r



r

ͲϭϬϴͲr
r

ϯϯ͘r œĂƌŝƐ͕r4͘rŽǆŽƉůĂƐŵŽƐŝƐ͘rŝŶrCƵŶƚĞƌ͛ƐodƌŽƉŝĐĂůoDĞĚŝĐŝŶĞoĂŶĚoGŵĞƌŐŝŶŐoNŶĨĞĐƚŝŽƵƐohŝƐĞĂƐĞƐrϴϬϯʹ

ϴϭϯr;HůƐĞǀŝĞƌ͕rϮϬϮϬͿ͘rĚŽŝ͗ϭϬ͘ϭϬϭϲͬdϵϳϴͲϬͲϯϮϯͲϱϱϱϭϮͲϴ͘ϬϬϭϬϲͲŞ͘r

ϯϰ͘r ×ŽƐƚĂŵŝ͕ré͘rĞƚoĂů͘rjůŽďĂůrƉƌĞǀĂůĞŶĐĞrŽĨrůĂƚĞŶƚrƚŽǆŽƉůĂƐŵŽƐŝƐrŝŶrƉƌĞŐŶĂŶƚrǁŽŵĞŶ͗rĂrƐǇƐƚĞŵĂƚŝĐr

ƌĞǀŝĞǁrĂŶĚrŵĞƚĂͲĂŶĂůǇƐŝƐ͘r,ůŝŶoDŝĐƌŽďŝŽůoNŶĨĞĐƚrϮϲ͕rϲϳϯʹϲϴϯr;ϮϬϮϬͿ͘r

ϯϱ͘r ćĂůůŽŶ͕rF͘rĞƚoĂů͘rDŽŶŐĞŶŝƚĂůrƚŽǆŽƉůĂƐŵĂrŝŶĨĞĐƚŝŽŶ͗rŵŽŶƚŚůǇrƉƌĞŶĂƚĂůrƐĐƌĞĞŶŝŶŐrĚĞĐƌĞĂƐĞƐr

ƚƌĂŶƐŵŝƐƐŝŽŶrƌĂƚĞrĂŶĚrŝŵƉƌŽǀĞƐrĐůŝŶŝĐĂůrŽƵƚĐŽŵĞrĂƚrĂŐĞrϯrǇĞĂƌƐ͘r,ůŝŶoNŶĨĞĐƚohŝƐrϱϲ͕rϭϮϮϯʹϭϮϯϭr

;ϮϬϭϯͿ͘r

ϯϲ͘r œĞǇƌŽŶ͕rT͘rĞƚoĂů͘rFĂƚĞƌŶĂůrĂŶĚrDŽŶŐĞŶŝƚĂůrŽǆŽƉůĂƐŵŽƐŝƐ͗rMŝĂŐŶŽƐŝƐrĂŶĚrƌĞĂƚŵĞŶƚr

×ĞĐŽŵŵĞŶĚĂƚŝŽŶƐrŽĨrĂrTƌĞŶĐŚrFƵůƚŝĚŝƐĐŝƉůŝŶĂƌǇrćŽƌŬŝŶŐrjƌŽƵƉ͘rWĂƚŚŽŐĞŶƐrϴ͕rHϮϰr;ϮϬϭϵͿ͘r

ϯϳ͘r <ŝůůĞŶĂ͕rN͘rĞƚoĂů͘rDŽŶŐĞŶŝƚĂůrƚŽǆŽƉůĂƐŵŽƐŝƐrŝŶrTƌĂŶĐĞrŝŶrϮϬϬϳ͗rĨŝƌƐƚrƌĞƐƵůƚƐrĨƌŽŵrĂrŶĂƚŝŽŶĂůr

ƐƵƌǀĞŝůůĂŶĐĞrƐǇƐƚĞŵ͘rGƵƌŽo^ƵƌǀĞŝůůrϭϱ͕rϭϵϲϬϬr;ϮϬϭϬͿ͘r

ϯϴ͘r MĞƌŽƵŝŶ͕rT͕͘rœĞůůŽƵǆ͕r.͕͘rΘrH»DFNMr»ƚƵĚǇrjƌŽƵƉrŽŶrDůŝŶŝĐĂůrœĂƌĂƐŝƚŽůŽŐǇ͘rœƌĞǀĞŶƚŝŽŶrŽĨr

ƚŽǆŽƉůĂƐŵŽƐŝƐrŝŶrƚƌĂŶƐƉůĂŶƚrƉĂƚŝĞŶƚƐ͘r,ůŝŶoDŝĐƌŽďŝŽůoNŶĨĞĐƚrϭϰ͕rϭϬϴϵʹϭϭϬϭr;ϮϬϬϴͿ͘r

ϯϵ͘r éƵďĞƌƚ͕rM͘rĞƚoĂů͘rœD×rĨŽƌrĚŝĂŐŶŽƐŝƐrĂŶĚrĨŽůůŽǁͲƵƉrŽĨrƚǁŽrĐĂƐĞƐrŽĨrĚŝƐƐĞŵŝŶĂƚĞĚrƚŽǆŽƉůĂƐŵŽƐŝƐr

ĂĨƚĞƌrŬŝĚŶĞǇrŐƌĂĨƚŝŶŐ͘r/o,ůŝŶoDŝĐƌŽďŝŽůrϯϰ͕rϭϯϰϳr;ϭϵϵϲͿ͘r

ϰϬ͘r DŚĂŶĚƌĂƐĞŬĂƌ͕rœ͘r.͘rΘrFŽŵŝŶ͕rT͘rMŝƐƐĞŵŝŶĂƚĞĚrƚŽǆŽƉůĂƐŵŽƐŝƐrŝŶrŵĂƌƌŽǁrƌĞĐŝƉŝĞŶƚƐ͗rĂrƌĞƉŽƌƚrŽĨr

ƚŚƌĞĞrĐĂƐĞƐrĂŶĚrĂrƌĞǀŝĞǁrŽĨrƚŚĞrůŝƚĞƌĂƚƵƌĞ͘rdŽŶĞrFĂƌƌŽǁrƌĂŶƐƉůĂŶƚrĞĂŵ͘rtŽŶĞoDĂƌƌŽǁo

dƌĂŶƐƉůĂŶƚrϭϵ͕rϲϴϱʹϲϴϵr;ϭϵϵϳͿ͘r

ϰϭ͘r œĞƚĞƌƐĞŶ͕rH͕͘rHĚǀŝŶƐƐŽŶ͕rd͕͘r4ƵŶĚŐƌĞŶ͕rd͕͘rdĞŶĨŝĞůĚ͕r͘rΘrHǀĞŶŐĊƌĚ͕rd͘rMŝĂŐŶŽƐŝƐrŽĨrƉƵůŵŽŶĂƌǇr

ŝŶĨĞĐƚŝŽŶrǁŝƚŚrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŝŶrŝŵŵƵŶŽĐŽŵƉƌŽŵŝƐĞĚr.N<ͲƉŽƐŝƚŝǀĞrƉĂƚŝĞŶƚƐrďǇrƌĞĂůͲƚŝŵĞr

œD×͘rGƵƌo/o,ůŝŶoDŝĐƌŽďŝŽůoNŶĨĞĐƚohŝƐrϮϱ͕rϰϬϭʹϰϬϰr;ϮϬϬϲͿ͘r

ϰϮ͘r âŽůůƵ͕r<͕͘rFĂŐĂůŚĂĞƐͲ»ŝůǀĞƌŵĂŶ͕rF͕͘rƌŝĐŽƚ͕rj͘rΘrNŶĐĞ͕rM͘rŽǆŽƉůĂƐŵĂrHŶĐĞƉŚĂůŝƚŝƐrĨŽůůŽǁŝŶŐr

ĂŶĚĞŵréƵƚŽůŽŐŽƵƐr.ĞŵĂƚŽƉŽŝĞƚŝĐr»ƚĞŵrDĞůůrƌĂŶƐƉůĂŶƚĂƚŝŽŶ͗rérDĂƐĞr×ĞƉŽƌƚrĂŶĚr×ĞǀŝĞǁrŽĨrƚŚĞr

4ŝƚĞƌĂƚƵƌĞ͘r,ĂƐĞoZĞƉoNŶĨĞĐƚohŝƐrϮϬϭϴ͕rϵϰϬϵϭϮϭr;ϮϬϭϴͿ͘r

ϰϯ͘r œĞƌĞŝƌĂͲDŚŝŽĐĐŽůĂ͕r<͘r4͕͘r<ŝĚĂů͕r)͘rH͘rΘr»Ƶ͕rD͘rŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŝŶĨĞĐƚŝŽŶrĂŶĚrĐĞƌĞďƌĂůr

ƚŽǆŽƉůĂƐŵŽƐŝƐrŝŶr.N<ͲŝŶĨĞĐƚĞĚrƉĂƚŝĞŶƚƐ͘rBƵƚƵƌĞoDŝĐƌŽďŝŽůrϰ͕rϭϯϲϯʹϭϯϳϵr;ϮϬϬϵͿ͘r



r

ͲϭϬϵͲr
r

ϰϰ͘r »Ƶŵŝ͕rF͘rĞƚoĂů͘rDůŝŶŝĐĂůrĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐrĂŶĚrĐŽŵƉƵƚĞĚrƚŽŵŽŐƌĂƉŚǇrĨŝŶĚŝŶŐƐrŽĨrƉƵůŵŽŶĂƌǇr

ƚŽǆŽƉůĂƐŵŽƐŝƐrĂĨƚĞƌrŚĞŵĂƚŽƉŽŝĞƚŝĐrƐƚĞŵrĐĞůůrƚƌĂŶƐƉůĂŶƚĂƚŝŽŶ͘rNŶƚo/oCĞŵĂƚŽůrϭϬϰ͕rϳϮϵʹϳϰϬr

;ϮϬϭϲͿ͘r

ϰϱ͘r ĂƚĞŶŽ͕r͘rĞƚoĂů͘rMŝƐƐĞŵŝŶĂƚĞĚrƚŽǆŽƉůĂƐŵŽƐŝƐrĂĨƚĞƌrŚĞŵĂƚŽƉŽŝĞƚŝĐrƐƚĞŵrĐĞůůrƚƌĂŶƐƉůĂŶƚĂƚŝŽŶr

ƐŚŽǁŝŶŐrƵŶƵƐƵĂůrŵĂŐŶĞƚŝĐrƌĞƐŽŶĂŶĐĞrŝŵĂŐĞƐ͘rdƌĂŶƐƉůoNŶĨĞĐƚohŝƐrϭϵ͕r;ϮϬϭϳͿ͘r

ϰϲ͘r DŚĞŚƌĂǌŝͲ×ĂĨĨůĞ͕ré͘rĞƚoĂů͘rŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝr»ĞƌŽůŽŐǇrĂŶĚrXƵƚĐŽŵĞƐréĨƚĞƌr.ĞĂƌƚr

ƌĂŶƐƉůĂŶƚĂƚŝŽŶ͗rDŽŶƚĞŶƚŝŽŶrŝŶrƚŚĞr4ŝƚĞƌĂƚƵƌĞ͘rdƌĂŶƐƉůĂŶƚoWƌŽĐrϰϳ͕rϭϵϰϵʹϭϵϱϯr;ϮϬϭϱͿ͘r

ϰϳ͘r MĞůĂŝƌ͕rH͕͘rDƌĞƵǌĞƚ͕rD͕͘rMƵƉŽƵǇͲDĂŵĞƚ͕r)͘rΘr×ŽŝƐŝŶ͕rF͘Ͳœ͘rNŶrǀŝƚƌŽrĞĨĨĞĐƚrŽĨrQTͲĂůƉŚĂrĂŶĚrNTQͲ

ŐĂŵŵĂrŝŶrƌĞƚŝŶĂůrĐĞůůrŝŶĨĞĐƚŝŽŶrǁŝƚŚrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝ͘rNŶǀĞƐƚoKƉŚƚŚĂůŵŽůosŝƐo^ĐŝrϱϬ͕rϭϳϱϰʹ

ϭϳϲϬr;ϮϬϬϵͿ͘r

ϰϴ͘r »ĐŚůƺƚĞƌ͕rM͘rĞƚoĂů͘réŶŝŵĂůƐrĂƌĞrŬĞǇrƚŽrŚƵŵĂŶrƚŽǆŽƉůĂƐŵŽƐŝƐ͘rNŶƚo/oDĞĚoDŝĐƌŽďŝŽůrϯϬϰ͕rϵϭϳʹϵϮϵr

;ϮϬϭϰͿ͘r

ϰϵ͘r jĂůĂů͕r4͕͘r.ĂŵŝĚŽǀŝđ͕ré͕͘rMĂƌĚĠ͕rF͘r4͘rΘrFĞƌĐŝĞƌ͕rF͘rMŝǀĞƌƐŝƚǇrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrƐƚƌĂŝŶƐrĂƚrƚŚĞr

ŐůŽďĂůrůĞǀĞůrĂŶĚrŝƚƐrĚĞƚĞƌŵŝŶĂŶƚƐ͘rBŽŽĚotĂƚĞƌďŽƌŶĞoWĂƌĂƐŝƚŽů͘oũƵŝŶrϭϱ͗ĞϬϬϬϱϮ͕r;ϮϬϭϵͿ͘r

ϱϬ͘r 4ĂĐŚŬŚĞŵ͕ré͘rĞƚoĂů͘rTŝƌƐƚrŝƐŽůĂƚŝŽŶrĂŶĚrŐĞŶŽƚǇƉŝŶŐrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrƐƚƌĂŝŶƐrĨƌŽŵrĚŽŵĞƐƚŝĐr

ĂŶŝŵĂůƐrŝŶrƵŶŝƐŝĂ͘r^ĐŝoZĞƉrϭϭ͕r;ϮϬϮϭͿ͘r

ϱϭ͘r MĂƌĚĠ͕rF͘r4͘rŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝ͕rͨථŶĞǁථͩrŐĞŶŽƚǇƉĞƐrĂŶĚrǀŝƌƵůĞŶĐĞ͘rWĂƌĂƐŝƚĞoWĂƌŝƐoBƌ͘oƐĞƉƚrϭϱ͕r

ϯϲϲʹϳϭr;ϮϬϬϴͿ͘r

ϱϮ͘r dĞƌƚƌĂŶƉĞƚŝƚ͕rH͘rĞƚoĂů͘rœŚǇůŽŐĞŽŐƌĂƉŚǇrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrƉŽŝŶƚƐrƚŽrĂr»ŽƵƚŚréŵĞƌŝĐĂŶrŽƌŝŐŝŶ͘r

NŶĨĞĐƚoWĞŶĞƚoGǀŽůo/oDŽůoGƉŝĚĞŵŝŽůoGǀŽůoWĞŶĞƚoNŶĨĞĐƚohŝƐ͘oŵĂƌƐrϰϴ͕rϭϱϬʹϱr;ϮϬϭϳͿ͘r

ϱϯ͘r »ĂĞŝũ͕r)͘rœ͘r)͕͘rdŽǇůĞ͕r)͘rœ͘rΘrdŽŽƚŚƌŽǇĚ͕r)͘rD͘rMŝĨĨĞƌĞŶĐĞƐrĂŵŽŶŐrƚŚĞrƚŚƌĞĞrŵĂũŽƌrƐƚƌĂŝŶƐrŽĨr

ŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrĂŶĚrƚŚĞŝƌrƐƉĞĐŝĨŝĐrŝŶƚĞƌĂĐƚŝŽŶƐrǁŝƚŚrƚŚĞrŝŶĨĞĐƚĞĚrŚŽƐƚ͘rdƌĞŶĚƐoWĂƌĂƐŝƚŽůrϮϭ͕r

ϰϳϲʹϰϴϭr;ϮϬϬϱͿ͘r

ϱϰ͘r éũǌĞŶďĞƌŐ͕rM͘rĞƚoĂů͘rjĞŶĞƚŝĐrĚŝǀĞƌƐŝƚǇ͕rĐůŽŶĂůŝƚǇrĂŶĚrƐĞǆƵĂůŝƚǇrŝŶrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝ͘rNŶƚo/o

WĂƌĂƐŝƚŽů͘oƐĞƉƚrϯϰ͕rϭϭϴϱʹϵϲr;ϮϬϬϰͿ͘r



r

ͲϭϭϬͲr
r

ϱϱ͘r 4ĞŚŵĂŶŶ͕r͘rĞƚoĂů͘r<ĂƌŝĂƚŝŽŶrŝŶrƚŚĞrƐƚƌƵĐƚƵƌĞrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrĂŶĚrƚŚĞrƌŽůĞƐrŽĨrƐĞůĨŝŶŐ͕rĚƌŝĨƚ͕r

ĂŶĚrĞƉŝƐƚĂƚŝĐrƐĞůĞĐƚŝŽŶrŝŶrŵĂŝŶƚĂŝŶŝŶŐrůŝŶŬĂŐĞrĚŝƐĞƋƵŝůŝďƌŝĂ͘rNŶĨĞĐƚoWĞŶĞƚoGǀŽůrϰ͕rϭϬϳʹϭϭϰr;ϮϬϬϰͿ͘r

ϱϲ͘r 4ĞŚŵĂŶŶ͕r͕͘rFĂƌĐĞƚ͕rœ͘r4͕͘rjƌĂŚĂŵ͕rM͘r.͕͘rMĂŚů͕rH͘r×͘rΘrMƵďĞǇ͕r)͘rœ͘rjůŽďĂůŝǌĂƚŝŽŶrĂŶĚrƚŚĞr

ƉŽƉƵůĂƚŝŽŶrƐƚƌƵĐƚƵƌĞrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝ͘rWƌŽĐoEĂƚůoxĐĂĚo^Đŝoho^oxrϭϬϯ͕rϭϭϰϮϯʹϭϭϰϮϴr;ϮϬϬϲͿ͘r

ϱϳ͘r âŚĂŶ͕ré͘rĞƚoĂů͘r×ĞĐĞŶƚrƚƌĂŶƐĐŽŶƚŝŶĞŶƚĂůrƐǁĞĞƉrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrĚƌŝǀĞŶrďǇrĂrƐŝŶŐůĞr

ŵŽŶŽŵŽƌƉŚŝĐrĐŚƌŽŵŽƐŽŵĞ͘rWƌŽĐoEĂƚůoxĐĂĚo^Đŝoho^oxrϭϬϰ͕rϭϰϴϳϮʹϭϰϴϳϳr;ϮϬϬϳͿ͘r

ϱϴ͘r âŚĂŶ͕ré͘rĞƚoĂů͘rjĞŶĞƚŝĐrĂŶĂůǇƐĞƐrŽĨrĂƚǇƉŝĐĂůrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrƐƚƌĂŝŶƐrƌĞǀĞĂůrĂrĨŽƵƌƚŚrĐůŽŶĂůr

ůŝŶĞĂŐĞrŝŶrQŽƌƚŚréŵĞƌŝĐĂ͘rNŶƚo/oWĂƌĂƐŝƚŽůrϰϭ͕rϲϰϱʹϲϱϱr;ϮϬϭϭͿ͘r

ϱϵ͘r »Ƶ͕rD͘rĞƚoĂů͘rjůŽďĂůůǇrĚŝǀĞƌƐĞrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŝƐŽůĂƚĞƐrĐŽŵƉƌŝƐĞrƐŝǆrŵĂũŽƌrĐůĂĚĞƐrŽƌŝŐŝŶĂƚŝŶŐr

ĨƌŽŵrĂrƐŵĂůůrŶƵŵďĞƌrŽĨrĚŝƐƚŝŶĐƚrĂŶĐĞƐƚƌĂůrůŝŶĞĂŐĞƐ͘rWƌŽĐoEĂƚůoxĐĂĚo^Đŝoho^oxrϭϬϵ͕rϱϴϰϰʹϱϴϰϵr

;ϮϬϭϮͿ͘r

ϲϬ͘r »Ƶ͕rD͕͘r?ŚĂŶŐ͕rŞ͘rΘrMƵďĞǇ͕r)͘rœ͘rjĞŶŽƚǇƉŝŶŐrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrďǇrŵƵůƚŝůŽĐƵƐrœD×Ͳ×T4œr

ŵĂƌŬĞƌƐ͗rĂrŚŝŐŚrƌĞƐŽůƵƚŝŽŶrĂŶĚrƐŝŵƉůĞrŵĞƚŚŽĚrĨŽƌrŝĚĞŶƚŝĨŝĐĂƚŝŽŶrŽĨrƉĂƌĂƐŝƚĞƐ͘rNŶƚo/oWĂƌĂƐŝƚŽůrϯϲ͕r

ϴϰϭʹϴϰϴr;ϮϬϬϲͿ͘r

ϲϭ͘r éũǌĞŶďĞƌŐ͕rM͕͘rDŽůůŝŶĞƚ͕rT͕͘rFĞƌĐŝĞƌ͕ré͕͘r<ŝŐŶŽůĞƐ͕rœ͘rΘrMĂƌĚĠ͕rF͘r4͘rjĞŶŽƚǇƉŝŶŐrŽĨrŽǆŽƉůĂƐŵĂr

ŐŽŶĚŝŝrŝƐŽůĂƚĞƐrǁŝƚŚrϭϱrŵŝĐƌŽƐĂƚĞůůŝƚĞrŵĂƌŬĞƌƐrŝŶrĂrƐŝŶŐůĞrŵƵůƚŝƉůĞǆrœD×rĂƐƐĂǇ͘r/o,ůŝŶoDŝĐƌŽďŝŽů͘o

ĚĠĐrϰϴ͕rϰϲϰϭʹϱr;ϮϬϭϬͿ͘r

ϲϮ͘r jĂũƌŝĂ͕rd͘rĞƚoĂů͘rŽǆŽMd͗rĂŶrŝŶƚĞŐƌĂƚĞĚrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrĚĂƚĂďĂƐĞrƌĞƐŽƵƌĐĞ͘rEƵĐůĞŝĐoxĐŝĚƐo

ZĞƐĞĂƌĐŚrϯϲ͕rMϱϱϯʹMϱϱϲr;ϮϬϬϳͿ͘r

ϲϯ͘r 4ŽƌĞŶǌŝ͕r.͘rĞƚoĂů͘r4ŽĐĂůrĂĚŵŝǆƚƵƌĞrŽĨrĂŵƉůŝĨŝĞĚrĂŶĚrĚŝǀĞƌƐŝĨŝĞĚrƐĞĐƌĞƚĞĚrƉĂƚŚŽŐĞŶĞƐŝƐr

ĚĞƚĞƌŵŝŶĂŶƚƐrƐŚĂƉĞƐrŵŽƐĂŝĐrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŐĞŶŽŵĞƐ͘rEĂƚo,ŽŵŵƵŶr;ϮϬϭϲͿ͘r

ϲϰ͘r TĞƌŶĄŶĚĞǌͲHƐĐŽďĂƌ͕rF͘rĞƚoĂů͘rŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrjĞŶŽƚǇƉŝŶŐ͗rérDůŽƐĞƌr4ŽŽŬrNŶƚŽrHƵƌŽƉĞ͘rBƌŽŶƚo

,ĞůůoNŶĨĞĐƚoDŝĐƌŽďŝŽůrϭϮ͕rϴϰϮϱϵϱr;ϮϬϮϮͿ͘r

ϲϱ͘r jĂůĂů͕r4͘rĞƚoĂů͘rérƵŶŝƋƵĞrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŚĂƉůŽƚǇƉĞrĂĐĐŽŵƉĂŶŝĞĚrƚŚĞrŐůŽďĂůrĞǆƉĂŶƐŝŽŶrŽĨrĐĂƚƐ͘r

EĂƚo,ŽŵŵƵŶrϭϯ͕r;ϮϬϮϮͿ͘r



r

ͲϭϭϭͲr
r

ϲϲ͘r éũǌĞŶďĞƌŐ͕rM͘rĞƚoĂů͘rjĞŶŽƚǇƉĞrŽĨrϴϲrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŝƐŽůĂƚĞƐrĂƐƐŽĐŝĂƚĞĚrǁŝƚŚrŚƵŵĂŶr

ĐŽŶŐĞŶŝƚĂůrƚŽǆŽƉůĂƐŵŽƐŝƐ͕rĂŶĚrĐŽƌƌĞůĂƚŝŽŶrǁŝƚŚrĐůŝŶŝĐĂůrĨŝŶĚŝŶŐƐ͘r/oNŶĨĞĐƚohŝƐrϭϴϲ͕rϲϴϰʹϲϴϵr

;ϮϬϬϮͿ͘r

ϲϳ͘r FĞƐƐĂƌŝƚĂŬŝƐ͕rN͕͘rMĞƚƐŝŬĂ͕rF͕͘râŽůŝŽƵ͕rF͕͘r»ŝĨĂŬŝƐ͕r»͘rΘréŶƚŽŶŝŽƵ͕rF͘rœƌĞǀĂůĞŶƚrŐĞŶŽƚǇƉĞƐrŽĨr

ŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŝŶrƉƌĞŐŶĂŶƚrǁŽŵĞŶrĂŶĚrƉĂƚŝĞŶƚƐrĨƌŽŵrDƌĞƚĞrĂŶĚrDǇƉƌƵƐ͘rxŵo/odƌŽƉoDĞĚoCǇŐr

ϳϵ͕rϮϬϱʹϮϬϵr;ϮϬϬϴͿ͘r

ϲϴ͘r ×ŝĐŚŽŵŵĞ͕rD͘rĞƚoĂů͘rjĞŶĞƚŝĐrĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrĨƌŽŵrǁŝůĚrďŽĂƌr;»ƵƐrƐĐƌŽĨĂͿr

ŝŶrTƌĂŶĐĞ͘rsĞƚoWĂƌĂƐŝƚŽůrϭϲϰ͕rϮϵϲʹϯϬϬr;ϮϬϬϵͿ͘r

ϲϵ͘r DĂůĞƌŽͲdĞƌŶĂů͕r×͘rĞƚoĂů͘rœƌĞǀĂůĞŶĐĞrĂŶĚrŐĞŶŽƚǇƉĞrŝĚĞŶƚŝĨŝĐĂƚŝŽŶrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŝŶrǁŝůĚr

ĂŶŝŵĂůƐrĨƌŽŵrƐŽƵƚŚǁĞƐƚĞƌŶr»ƉĂŝŶ͘r/otŝůĚůohŝƐrϱϭ͕rϮϯϯʹϮϯϴr;ϮϬϭϱͿ͘r

ϳϬ͘r <ĞƌŵĂ͕r»͘râ͕͘réũǌĞŶďĞƌŐ͕rM͕͘r×ŝǀĞƌĂͲ»ĂŶĐŚĞǌ͕ré͕͘r»Ƶ͕rD͘rΘrMƵďĞǇ͕r)͘rœ͘rjĞŶĞƚŝĐrĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶrŽĨr

ŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŝƐŽůĂƚĞƐrĨƌŽŵrœŽƌƚƵŐĂů͕réƵƐƚƌŝĂrĂŶĚrNƐƌĂĞůrƌĞǀĞĂůƐrŚŝŐŚĞƌrŐĞŶĞƚŝĐrǀĂƌŝĂďŝůŝƚǇr

ǁŝƚŚŝŶrƚŚĞrƚǇƉĞrNNrůŝŶĞĂŐĞ͘rWĂƌĂƐŝƚŽůŽŐǇrϭϰϮ͕rϵϰϴʹϵϱϳr;ϮϬϭϱͿ͘r

ϳϭ͘r âůƵŶ͕rN͘rĞƚoĂů͘rŚĞrĨŝƌƐƚrŝƐŽůĂƚŝŽŶrĂŶĚrŵŽůĞĐƵůĂƌrĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrĨƌŽŵr

ŚŽƌƐĞƐrŝŶr»ĞƌďŝĂ͘rWĂƌĂƐŝƚosĞĐƚŽƌƐrϭϬ͕rϭϲϳr;ϮϬϭϳͿ͘r

ϳϮ͘r MƵďĞǇ͕r)͘rœ͘rĞƚoĂů͘rjĞŶĞƚŝĐrĐŚĂƌĂĐƚĞƌŝƐĂƚŝŽŶrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŝŶrǁŝůĚůŝĨĞrĨƌŽŵrQŽƌƚŚréŵĞƌŝĐĂr

ƌĞǀĞĂůĞĚrǁŝĚĞƐƉƌĞĂĚrĂŶĚrŚŝŐŚrƉƌĞǀĂůĞŶĐĞrŽĨrƚŚĞrĨŽƵƌƚŚrĐůŽŶĂůrƚǇƉĞ͘rNŶƚo/oWĂƌĂƐŝƚŽůrϰϭ͕rϭϭϯϵʹ

ϭϭϰϳr;ϮϬϭϭͿ͘r

ϳϯ͘r )ŝĂŶŐ͕r×͘Ͳ4͘rĞƚoĂů͘r»ĞƌŽƉƌĞǀĂůĞŶĐĞrĂŶĚrĂƐƐŽĐŝĂƚĞĚrƌŝƐŬrĨĂĐƚŽƌƐrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrĂŵŽŶŐr

FĂŶĐŚƵrƉƌĞŐŶĂŶƚrǁŽŵĞŶrŝŶrŶŽƌƚŚĞĂƐƚĞƌŶrDŚŝŶĂ͘rDŝĐƌŽďoWĂƚŚŽŐrϭϮϯ͕rϯϵϴʹϰϬϭr;ϮϬϭϴͿ͘r

ϳϰ͘r éũǌĞŶďĞƌŐ͕rM͘rĞƚoĂů͘rjĞŶŽƚǇƉĞrŽĨrϴϴrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŝƐŽůĂƚĞƐrĂƐƐŽĐŝĂƚĞĚrǁŝƚŚrƚŽǆŽƉůĂƐŵŽƐŝƐrŝŶr

ŝŵŵƵŶŽĐŽŵƉƌŽŵŝƐĞĚrƉĂƚŝĞŶƚƐrĂŶĚrĐŽƌƌĞůĂƚŝŽŶrǁŝƚŚrĐůŝŶŝĐĂůrĨŝŶĚŝŶŐƐ͘r/oNŶĨĞĐƚohŝƐrϭϵϵ͕rϭϭϱϱʹ

ϭϭϲϳr;ϮϬϬϵͿ͘r

ϳϱ͘r FĞƌĐŝĞƌ͕ré͘rĞƚoĂů͘réĚĚŝƚŝŽŶĂůrŚĂƉůŽŐƌŽƵƉƐrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŽƵƚrŽĨréĨƌŝĐĂ͗rƉŽƉƵůĂƚŝŽŶr

ƐƚƌƵĐƚƵƌĞrĂŶĚrŵŽƵƐĞͲǀŝƌƵůĞŶĐĞrŽĨrƐƚƌĂŝŶƐrĨƌŽŵrjĂďŽŶ͘rW>Ž^oEĞŐůodƌŽƉohŝƐrϰ͕rĞϴϳϲr;ϮϬϭϬͿ͘r



r

ͲϭϭϮͲr
r

ϳϲ͘r DŚĂŝĐŚĂŶ͕rœ͘rĞƚoĂů͘rjĞŽŐƌĂƉŚŝĐĂůrĚŝƐƚƌŝďƵƚŝŽŶrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŐĞŶŽƚǇƉĞƐrŝŶréƐŝĂ͗rérůŝŶŬrǁŝƚŚr

ŶĞŝŐŚďŽƌŝŶŐrĐŽŶƚŝŶĞŶƚƐ͘rNŶĨĞĐƚoWĞŶĞƚoGǀŽůrϱϯ͕rϮϮϳʹϮϯϴr;ϮϬϭϳͿ͘r

ϳϳ͘r jĂůĂů͕r4͘rĞƚoĂů͘rŽǆŽƉůĂƐŵĂrĂŶĚréĨƌŝĐĂ͗rXŶĞrœĂƌĂƐŝƚĞ͕rǁŽrXƉƉŽƐŝƚĞrœŽƉƵůĂƚŝŽŶr»ƚƌƵĐƚƵƌĞƐ͘r

dƌĞŶĚƐoWĂƌĂƐŝƚŽůrϯϰ͕rϭϰϬʹϭϱϰr;ϮϬϭϴͿ͘r

ϳϴ͘r œĞŶĂ͕r.͘rT͘r)͕͘rjĞŶŶĂƌŝ͕r»͘rF͕͘rMƵďĞǇ͕r)͘rœ͘rΘr»Ƶ͕rD͘rœŽƉƵůĂƚŝŽŶrƐƚƌƵĐƚƵƌĞrĂŶĚrŵŽƵƐĞͲǀŝƌƵůĞŶĐĞrŽĨr

ŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŝŶrdƌĂǌŝů͘rNŶƚo/oWĂƌĂƐŝƚŽůrϯϴ͕rϱϲϭʹϱϲϵr;ϮϬϬϴͿ͘r

ϳϵ͘r FĞƌĐŝĞƌ͕ré͘rĞƚoĂů͘r.ƵŵĂŶrŝŵƉĂĐƚrŽŶrŐĞŶĞƚŝĐrĚŝǀĞƌƐŝƚǇrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝ͗rĞǆĂŵƉůĞrŽĨrƚŚĞr

ĂŶƚŚƌŽƉŝǌĞĚrĞŶǀŝƌŽŶŵĞŶƚrĨƌŽŵrTƌĞŶĐŚrjƵŝĂŶĂ͘rNŶĨĞĐƚoWĞŶĞƚoGǀŽůrϭϭ͕rϭϯϳϴʹϭϯϴϳr;ϮϬϭϭͿ͘r

ϴϬ͘r .ŽƐƐĞŝŶŝ͕r»͘ré͘rĞƚoĂů͘r.ƵŵĂŶrƚŽǆŽƉůĂƐŵŽƐŝƐ͗rĂrƐǇƐƚĞŵĂƚŝĐrƌĞǀŝĞǁrĨŽƌrŐĞŶĞƚŝĐrĚŝǀĞƌƐŝƚǇrŽĨr

ŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŝŶrĐůŝŶŝĐĂůrƐĂŵƉůĞƐ͘rGƉŝĚĞŵŝŽůoNŶĨĞĐƚrϭϰϳ͕rĞϯϲr;ϮϬϭϴͿ͘r

ϴϭ͘r »ŚǁĂď͕rH͘râ͘rĞƚoĂů͘rjĞŽŐƌĂƉŚŝĐĂůrƉĂƚƚĞƌŶƐrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŐĞŶĞƚŝĐrĚŝǀĞƌƐŝƚǇrƌĞǀĞĂůĞĚrďǇr

ŵƵůƚŝůŽĐƵƐrœD×Ͳ×T4œrŐĞŶŽƚǇƉŝŶŐ͘rWĂƌĂƐŝƚŽůŽŐǇrϭϰϭ͕rϰϱϯʹϰϲϭr;ϮϬϭϰͿ͘r

ϴϮ͘r »ŝďůĞǇ͕r4͘rM͕͘râŚĂŶ͕ré͕͘réũŝŽŬĂ͕r)͘rć͘rΘr×ŽƐĞŶƚŚĂů͕rd͘rF͘rjĞŶĞƚŝĐrĚŝǀĞƌƐŝƚǇrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŝŶr

ĂŶŝŵĂůƐrĂŶĚrŚƵŵĂŶƐ͘rWŚŝůŽƐodƌĂŶƐoZo^ŽĐo>ŽŶĚototŝŽůo^Đŝrϯϲϰ͕rϮϳϰϵʹϮϳϲϭr;ϮϬϬϵͿ͘r

ϴϯ͘r jŝůďĞƌƚ͕r×͘rH͘rĞƚoĂů͘rXĐƵůĂƌrƐĞƋƵĞůĂĞrŽĨrĐŽŶŐĞŶŝƚĂůrƚŽǆŽƉůĂƐŵŽƐŝƐrŝŶrdƌĂǌŝůrĐŽŵƉĂƌĞĚrǁŝƚŚrHƵƌŽƉĞ͘r

W>Ž^oEĞŐůodƌŽƉohŝƐrϮ͕rĞϮϳϳr;ϮϬϬϴͿ͘r

ϴϰ͘r <ĂƐĐŽŶĐĞůŽƐͲ»ĂŶƚŽƐ͕rM͘r<͘rĞƚoĂů͘rDŽŶŐĞŶŝƚĂůrƚŽǆŽƉůĂƐŵŽƐŝƐrŝŶrƐŽƵƚŚĞĂƐƚĞƌŶrdƌĂǌŝů͗rƌĞƐƵůƚƐrŽĨrĞĂƌůǇr

ŽƉŚƚŚĂůŵŽůŽŐŝĐrĞǆĂŵŝŶĂƚŝŽŶrŽĨrĂrůĂƌŐĞrĐŽŚŽƌƚrŽĨrŶĞŽŶĂƚĞƐ͘rKƉŚƚŚĂůŵŽůŽŐǇrϭϭϲ͕rϮϭϵϵͲϮϮϬϱ͘Ğϭr

;ϮϬϬϵͿ͘r

ϴϱ͘r DĂƌŶĞŝƌŽ͕ré͘rD͘ré͘r<͘rĞƚoĂů͘rjĞŶĞƚŝĐrĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrƌĞǀĞĂůĞĚrŚŝŐŚůǇrĚŝǀĞƌƐĞr

ŐĞŶŽƚǇƉĞƐrĨŽƌrŝƐŽůĂƚĞƐrĨƌŽŵrŶĞǁďŽƌŶƐrǁŝƚŚrĐŽŶŐĞŶŝƚĂůrƚŽǆŽƉůĂƐŵŽƐŝƐrŝŶrƐŽƵƚŚĞĂƐƚĞƌŶrdƌĂǌŝů͘r/o

,ůŝŶoDŝĐƌŽďŝŽůrϱϭ͕rϵϬϭʹϵϬϳr;ϮϬϭϯͿ͘r

ϴϲ͘r MƵďĞǇ͕r)͘rœ͕͘r4ĂŐŽ͕rH͘rj͕͘rjĞŶŶĂƌŝ͕r»͘rF͕͘r»Ƶ͕rD͘rΘr)ŽŶĞƐ͕r)͘r4͘rŽǆŽƉůĂƐŵŽƐŝƐrŝŶrŚƵŵĂŶƐrĂŶĚr

ĂŶŝŵĂůƐrŝŶrdƌĂǌŝů͗rŚŝŐŚrƉƌĞǀĂůĞŶĐĞ͕rŚŝŐŚrďƵƌĚĞŶrŽĨrĚŝƐĞĂƐĞ͕rĂŶĚrĞƉŝĚĞŵŝŽůŽŐǇ͘rWĂƌĂƐŝƚŽůŽŐǇrϭϯϵ͕r

ϭϯϳϱʹϭϰϮϰr;ϮϬϭϮͿ͘r



r

ͲϭϭϯͲr
r

ϴϳ͘r ×ŝĐŽͲŽƌƌĞƐ͕rD͘rœ͕͘r<ĂƌŐĂƐͲ<ŝůůĂǀŝĐĞŶĐŝŽ͕r)͘ré͘rΘrDŽƌƌĞĂ͕rM͘rNƐrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrƚǇƉĞrƌĞůĂƚĞĚrƚŽr

ĐůŝŶŝĐĂůrŽƵƚĐŽŵĞrŝŶrŚƵŵĂŶrĐŽŶŐĞŶŝƚĂůrŝŶĨĞĐƚŝŽŶ͍r»ǇƐƚĞŵĂƚŝĐrĂŶĚrĐƌŝƚŝĐĂůrƌĞǀŝĞǁ͘rGƵƌo/o,ůŝŶo

DŝĐƌŽďŝŽůoNŶĨĞĐƚohŝƐrϯϱ͕rϭϬϳϵʹϭϬϴϴr;ϮϬϭϲͿ͘r

ϴϴ͘r <ĂƐĐŽŶĐĞůŽƐͲ»ĂŶƚŽƐ͕rM͘r<͘rXĐƵůĂƌrŵĂŶŝĨĞƐƚĂƚŝŽŶƐrŽĨrƐǇƐƚĞŵŝĐrĚŝƐĞĂƐĞ͗rƚŽǆŽƉůĂƐŵŽƐŝƐ͘r,ƵƌƌoKƉŝŶo

KƉŚƚŚĂůŵŽůrϮϯ͕rϱϰϯʹϱϱϬr;ϮϬϭϮͿ͘r

ϴϵ͘r éũǌĞŶďĞƌŐ͕rM͘r.ŝŐŚrďƵƌĚĞŶrŽĨrĐŽŶŐĞŶŝƚĂůrƚŽǆŽƉůĂƐŵŽƐŝƐrŝŶrƚŚĞr§ŶŝƚĞĚr»ƚĂƚĞƐ͗rƚŚĞrƐƚƌĂŝŶr

ŚǇƉŽƚŚĞƐŝƐ͍r,ůŝŶoNŶĨĞĐƚohŝƐrϱϰ͕rϭϲϬϲʹϭϲϬϳr;ϮϬϭϮͿ͘r

ϵϬ͘r TƵŬƵŵŽƚŽ͕r)͘rĞƚoĂů͘rFŽůĞĐƵůĂƌrĂŶĚrďŝŽůŽŐŝĐĂůrĂŶĂůǇƐŝƐrƌĞǀĞĂůĞĚrŐĞŶĞƚŝĐrĚŝǀĞƌƐŝƚǇrĂŶĚrŚŝŐŚr

ǀŝƌƵůĞŶĐĞrƐƚƌĂŝŶrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŝŶr)ĂƉĂŶ͘rW>Ž^oKŶĞrϭϱ͕rĞϬϮϮϳϳϰϵr;ϮϬϮϬͿ͘r

ϵϭ͘r âŚĂŶ͕rN͘ré͕͘rXƵĞůůĞƚƚĞ͕rD͕͘rDŚĞŶ͕râ͘rΘrFŽƌĞƚƚŽ͕rF͘rŽǆŽƉůĂƐŵĂ͗rNŵŵƵŶŝƚǇrĂŶĚrœĂƚŚŽŐĞŶĞƐŝƐ͘r,Ƶƌƌo

,ůŝŶoDŝĐƌŽďŝŽůoZĞƉrϲ͕rϰϰʹϱϬr;ϮϬϭϵͿ͘r

ϵϮ͘r ×ŽƵĂƚďŝ͕rF͘rĞƚoĂů͘rŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŝŶĨĞĐƚŝŽŶrĂŶĚrƚŽǆŽƉůĂƐŵŽƐŝƐrŝŶrQŽƌƚŚréĨƌŝĐĂ͗rĂrƌĞǀŝĞǁ͘r

WĂƌĂƐŝƚĞrϮϲ͕rϲr;ϮϬϭϵͿ͘r

ϵϯ͘r DĂŶ͕r.͘rĞƚoĂů͘rjĞŶĞƚŝĐrĐŚĂƌĂĐƚĞƌŝǌĂƚŝŽŶrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŝƐŽůĂƚĞƐrĂŶĚrƚŽǆŽƉůĂƐŵŽƐŝƐr

ƐĞƌŽƉƌĞǀĂůĞŶĐĞrŝŶrƐƚƌĂǇrĐĂƚƐrŽĨr(ǌŵŝƌ͕rƵƌŬĞǇ͘rW>Ž^oKŶĞrϵ͕rĞϭϬϰϵϯϬr;ϮϬϭϰͿ͘r

ϵϰ͘r MƂƔŬĂǇĂ͕rF͘rĞƚoĂů͘rNƐŽůĂƚŝŽŶrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrƐƚƌĂŝŶƐrƐŝŵŝůĂƌrƚŽréĨƌŝĐĂrϭrŐĞŶŽƚǇƉĞrŝŶrƵƌŬĞǇ͘r

WĂƌĂƐŝƚŽůoNŶƚrϲϮ͕rϰϳϭʹϰϳϰr;ϮϬϭϯͿ͘r

ϵϱ͘r MƂƐŬĂǇĂ͕rF͘rĞƚoĂů͘rdĞŚĂǀŝŽƵƌrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝr×.réŶŬĂƌĂrƐƚƌĂŝŶrƚĂĐŚǇǌŽŝƚĞƐrĚƵƌŝŶŐr

ĐŽŶƚŝŶƵŽƵƐrƉƌŽĚƵĐƚŝŽŶrŝŶrǀĂƌŝŽƵƐrĐĞůůrůŝŶĞƐ͘rWĂƌĂƐŝƚŽůŽŐǇrϭϯϮ͕rϯϭϱʹϯϭϵr;ϮϬϬϲͿ͘r

ϵϲ͘r αĂŚĂƌ͕rH͘ré͘rĞƚoĂů͘rMĞǀĞůŽƉŵĞŶƚrŽĨrĂrŚĞǆĂǀĂůĞŶƚrƌĞĐŽŵďŝŶĂŶƚrƉƌŽƚĞŝŶrǀĂĐĐŝŶĞrĂĚũƵǀĂŶƚĞĚrǁŝƚŚr

FŽŶƚĂŶŝĚĞrN»érϱϬര<rĂŶĚrĚĞƚĞƌŵŝŶĂƚŝŽŶrŽĨrŝƚƐrƉƌŽƚĞĐƚŝǀĞrĞĨĨŝĐĂĐǇrĂŐĂŝŶƐƚrĂĐƵƚĞrƚŽǆŽƉůĂƐŵŽƐŝƐ͘r

tD,oNŶĨĞĐƚohŝƐrϮϬ͕rϰϵϯr;ϮϬϮϬͿ͘r

ϵϳ͘r 4ĞƌŽǇ͕r)͘rĞƚoĂů͘r»ĞǀĞƌĞrƚŽǆŽƉůĂƐŵŽƐŝƐrŝŵƉŽƌƚĞĚrĨƌŽŵrƚƌŽƉŝĐĂůréĨƌŝĐĂrŝŶrŝŵŵƵŶŽĐŽŵƉĞƚĞŶƚr

ƉĂƚŝĞŶƚƐ͗rérĐĂƐĞrƐĞƌŝĞƐ͘rdƌĂǀĞůoDĞĚoNŶĨĞĐƚohŝƐrϯϱ͕rϭϬϭϱϬϵr;ϮϬϮϬͿ͘r

ϵϴ͘r »ĂƐĂŝ͕rF͘rΘr ĂŵĂŵŽƚŽ͕rF͘rNŶŶĂƚĞ͕rĂĚĂƉƚŝǀĞ͕rĂŶĚrĐĞůůͲĂƵƚŽŶŽŵŽƵƐrŝŵŵƵŶŝƚǇrĂŐĂŝŶƐƚr

ŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŝŶĨĞĐƚŝŽŶ͘rGǆƉoDŽůoDĞĚrϱϭ͕rϭʹϭϬr;ϮϬϭϵͿ͘r



r

ͲϭϭϰͲr
r

ϵϵ͘r jŽůĚƐǌŵŝĚ͕r×͘r»͘rĞƚoĂů͘rQârĐĞůůͲĚĞƌŝǀĞĚrŝŶƚĞƌĨĞƌŽŶͲɶrŽƌĐŚĞƐƚƌĂƚĞƐrĐĞůůƵůĂƌrĚǇŶĂŵŝĐƐrĂŶĚrƚŚĞr

ĚŝĨĨĞƌĞŶƚŝĂƚŝŽŶrŽĨrŵŽŶŽĐǇƚĞƐrŝŶƚŽrĚĞŶĚƌŝƚŝĐrĐĞůůƐrĂƚrƚŚĞrƐŝƚĞrŽĨrŝŶĨĞĐƚŝŽŶ͘rNŵŵƵŶŝƚǇrϯϲ͕rϭϬϰϳʹ

ϭϬϱϵr;ϮϬϭϮͿ͘r

ϭϬϬ͘r 4ƵƚƐŚƵŵďĂ͕r)͕͘rXĐŚŝĂŝ͕rH͕͘r»Ă͕rµ͕͘réŶĂŶĚ͕rQ͘rΘr»ƵǌƵŬŝ͕r ͘r»ĞůĞĐƚŝǀĞr§ƉƌĞŐƵůĂƚŝŽŶrŽĨrƌĂŶƐĐƌŝƉƚƐrĨŽƌr

»ŝǆrFŽůĞĐƵůĞƐr×ĞůĂƚĞĚrƚŽrrDĞůůrDŽƐƚŝŵƵůĂƚŝŽŶrĂŶĚrœŚĂŐŽĐǇƚĞr×ĞĐƌƵŝƚŵĞŶƚrĂŶĚréĐƚŝǀĂƚŝŽŶrĂŵŽŶŐr

ϳϯϰrNŵŵƵŶŝƚǇͲ×ĞůĂƚĞĚrjĞŶĞƐrŝŶrƚŚĞrdƌĂŝŶrĚƵƌŝŶŐrœĞƌĨŽƌŝŶͲMĞƉĞŶĚĞŶƚ͕rDMϴнrrDĞůůͲFĞĚŝĂƚĞĚr

HůŝŵŝŶĂƚŝŽŶrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrDǇƐƚƐ͘rŵ^ǇƐƚĞŵƐrϱ͕rĞϬϬϭϴϵͲϮϬr;ϮϬϮϬͿ͘r

ϭϬϭ͘r jĂǌǌŝŶĞůůŝ͕r×͘r͕͘rFĞŶĚŽŶĕĂͲQĞƚŽ͕r×͕͘r4ŝůƵĞ͕r)͕͘r.ŽǁĂƌĚ͕r)͘rΘr»ŚĞƌ͕ré͘rNŶŶĂƚĞrƌĞƐŝƐƚĂŶĐĞrĂŐĂŝŶƐƚr

ŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝ͗rĂŶrĞǀŽůƵƚŝŽŶĂƌǇrƚĂůĞrŽĨrŵŝĐĞ͕rĐĂƚƐ͕rĂŶĚrŵĞŶ͘r,ĞůůoCŽƐƚoDŝĐƌŽďĞrϭϱ͕rϭϯϮʹϭϯϴr

;ϮϬϭϰͿ͘r

ϭϬϮ͘r .ŽǁĂƌĚ͕r)͘rD͕͘r.ƵŶŶ͕r)͘rœ͘rΘr»ƚĞŝŶĨĞůĚƚ͕r͘rŚĞrN×jrƉƌŽƚĞŝŶͲďĂƐĞĚrƌĞƐŝƐƚĂŶĐĞrŵĞĐŚĂŶŝƐŵrŝŶrŵŝĐĞr

ĂŶĚrŝƚƐrƌĞůĂƚŝŽŶrƚŽrǀŝƌƵůĞŶĐĞrŝŶrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝ͘r,ƵƌƌoKƉŝŶoDŝĐƌŽďŝŽůrϭϰ͕rϰϭϰʹϰϮϭr;ϮϬϭϭͿ͘r

ϭϬϯ͘r œĨĞĨĨĞƌŬŽƌŶ͕rH͘r×͘rNŶƚĞƌĨĞƌŽŶrŐĂŵŵĂrďůŽĐŬƐrƚŚĞrŐƌŽǁƚŚrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŝŶrŚƵŵĂŶr

ĨŝďƌŽďůĂƐƚƐrďǇrŝŶĚƵĐŝŶŐrƚŚĞrŚŽƐƚrĐĞůůƐrƚŽrĚĞŐƌĂĚĞrƚƌǇƉƚŽƉŚĂŶ͘rWƌŽĐoEĂƚůoxĐĂĚo^Đŝoho^oxrϴϭ͕rϵϬϴʹ

ϵϭϮr;ϭϵϴϰͿ͘r

ϭϬϰ͘r œŝƚƚŵĂŶ͕râ͘r)͘rΘrâŶŽůů͕r4͘r)͘r4ŽŶŐͲĞƌŵr×ĞůĂƚŝŽŶƐŚŝƉƐ͗rƚŚĞrDŽŵƉůŝĐĂƚĞĚrNŶƚĞƌƉůĂǇrďĞƚǁĞĞŶrƚŚĞr

.ŽƐƚrĂŶĚrƚŚĞrMĞǀĞůŽƉŵĞŶƚĂůr»ƚĂŐĞƐrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrĚƵƌŝŶŐréĐƵƚĞrĂŶĚrDŚƌŽŶŝĐrNŶĨĞĐƚŝŽŶƐ͘r

DŝĐƌŽďŝŽůoDŽůotŝŽůoZĞǀrϳϵ͕rϯϴϳʹϰϬϭr;ϮϬϭϱͿ͘r

ϭϬϱ͘r »ƚƵŵŚŽĨĞƌ͕r)͘r»͘rĞƚoĂů͘rNŶƚĞƌůĞƵŬŝŶrϮϳrŶĞŐĂƚŝǀĞůǇrƌĞŐƵůĂƚĞƐrƚŚĞrĚĞǀĞůŽƉŵĞŶƚrŽĨrŝŶƚĞƌůĞƵŬŝŶrϭϳͲ

ƉƌŽĚƵĐŝŶŐrrŚĞůƉĞƌrĐĞůůƐrĚƵƌŝŶŐrĐŚƌŽŶŝĐrŝŶĨůĂŵŵĂƚŝŽŶrŽĨrƚŚĞrĐĞŶƚƌĂůrŶĞƌǀŽƵƐrƐǇƐƚĞŵ͘rEĂƚo

NŵŵƵŶŽůrϳ͕rϵϯϳʹϵϰϱr;ϮϬϬϲͿ͘r

ϭϬϲ͘r »ĂƵĞƌ͕ré͕͘r<ŝůůĂƌĚ͕rX͕͘rdŽƵƌĐŝĞƌ͕r͕͘r»ƉĞĞŐͲ»ĐŚĂƚǌ͕rD͘rΘrDĂŶĚŽůĨŝ͕rH͘r΀XĐƵůĂƌrƚŽǆŽƉůĂƐŵŽƐŝƐ͗rĨƌŽŵr

ƉĂƚŚŽƉŚǇƐŝŽůŽŐǇrƚŽrŵŝĐƌŽďŝŽůŽŐŝĐĂůrĚŝĂŐŶŽƐŝƐ΁͘r/oBƌoKƉŚƚĂůŵŽůrϯϲ͕rϳϲʹϴϭr;ϮϬϭϯͿ͘r

ϭϬϳ͘r jƵŝƚŽŶ͕r×͘rĞƚoĂů͘rNŶƚĞƌůĞƵŬŝŶrϭϳrƌĞĐĞƉƚŽƌrƐŝŐŶĂůŝŶŐrŝƐrĚĞůĞƚĞƌŝŽƵƐrĚƵƌŝŶŐrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝr

ŝŶĨĞĐƚŝŽŶrŝŶrƐƵƐĐĞƉƚŝďůĞrd4ϲrŵŝĐĞ͘r/oNŶĨĞĐƚohŝƐrϮϬϮ͕rϰϮϳʹϰϯϱr;ϮϬϭϬͿ͘r



r

ͲϭϭϱͲr
r

ϭϬϴ͘r âĞůůǇ͕rF͘rQ͘rĞƚoĂů͘rNŶƚĞƌůĞƵŬŝŶͲϭϳͬŝŶƚĞƌůĞƵŬŝŶͲϭϳrƌĞĐĞƉƚŽƌͲŵĞĚŝĂƚĞĚrƐŝŐŶĂůŝŶŐrŝƐrŝŵƉŽƌƚĂŶƚrĨŽƌr

ŐĞŶĞƌĂƚŝŽŶrŽĨrĂŶrŽƉƚŝŵĂůrƉŽůǇŵŽƌƉŚŽŶƵĐůĞĂƌrƌĞƐƉŽŶƐĞrĂŐĂŝŶƐƚrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrŝŶĨĞĐƚŝŽŶ͘r

NŶĨĞĐƚoNŵŵƵŶrϳϯ͕rϲϭϳʹϲϮϭr;ϮϬϬϱͿ͘r

ϭϬϵ͘r dŝƐǁĂƐ͕ré͘rĞƚoĂů͘r4ǇϲD;ŚŝŐŚͿrŵŽŶŽĐǇƚĞƐrĐŽŶƚƌŽůrĐĞƌĞďƌĂůrƚŽǆŽƉůĂƐŵŽƐŝƐ͘r/oNŵŵƵŶŽůrϭϵϰ͕rϯϮϮϯʹ

ϯϮϯϱr;ϮϬϭϱͿ͘r

ϭϭϬ͘r âŚĂŶ͕rN͘ré͘rΘrFŽƌĞƚƚŽ͕rF͘rNŵŵƵŶĞrƌĞƐƉŽŶƐĞƐrƚŽrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝ͘r,ƵƌƌoKƉŝŶoNŵŵƵŶŽůrϳϳ͕r

ϭϬϮϮϮϲr;ϮϬϮϮͿ͘r

ϭϭϭ͘r éƌƌĂŶǌͲ»ŽůşƐ͕rM͕͘rDĂƌǀĂůŚĞŝƌŽ͕rD͘rj͕͘r?ŚĂŶŐ͕rH͘r×͕͘rjƌŝŐŐ͕rF͘rH͘rΘr»ĂĞŝũ͕r)͘rœ͘r)͘rŽǆŽƉůĂƐŵĂrj×ér

œĞƉƚŝĚĞͲ»ƉĞĐŝĨŝĐr»ĞƌŽůŽŐŝĐrTŝŶŐĞƌƉƌŝŶƚƐrMŝƐĐƌŝŵŝŶĂƚĞréŵŽŶŐrFĂũŽƌr»ƚƌĂŝŶƐrDĂƵƐŝŶŐr

ŽǆŽƉůĂƐŵŽƐŝƐ͘rBƌŽŶƚo,ĞůůoNŶĨĞĐƚoDŝĐƌŽďŝŽůrϭϭ͕rϲϮϭϳϯϴr;ϮϬϮϭͿ͘r

ϭϭϮ͘r FƵŬŚŽƉĂĚŚǇĂǇ͕rM͕͘réƌƌĂŶǌͲ»ŽůşƐ͕rM͘rΘr»ĂĞŝũ͕r)͘rœ͘r)͘rNŶĨůƵĞŶĐĞrŽĨrƚŚĞr.ŽƐƚrĂŶĚrœĂƌĂƐŝƚĞr»ƚƌĂŝŶrŽŶr

ƚŚĞrNŵŵƵŶĞr×ĞƐƉŽŶƐĞrMƵƌŝŶŐrŽǆŽƉůĂƐŵĂrNŶĨĞĐƚŝŽŶ͘rBƌŽŶƚo,ĞůůoNŶĨĞĐƚoDŝĐƌŽďŝŽůrϭϬ͕rϱϴϬϰϮϱr

;ϮϬϮϬͿ͘r

ϭϭϯ͘r ĚĞréƌĂƷũŽ͕r͘rH͘rĞƚoĂů͘rHĂƌůǇrƐĞƌƵŵrďŝŽŵĂƌŬĞƌrŶĞƚǁŽƌŬƐrŝŶrŝŶĨĂŶƚƐrǁŝƚŚrĚŝƐƚŝŶĐƚrƌĞƚŝŶŽĐŚŽƌŽŝĚĂůr

ůĞƐŝŽŶrƐƚĂƚƵƐrŽĨrĐŽŶŐĞŶŝƚĂůrƚŽǆŽƉůĂƐŵŽƐŝƐ͘r,ǇƚŽŬŝŶĞrϵϱ͕rϭϬϮʹϭϭϮr;ϮϬϭϳͿ͘r

ϭϭϰ͘r FĂƌŝŶŽ͕ré͘rœ͘rĞƚoĂů͘rDŝƌĐƵůĂƚŝŶŐrŝŶĨůĂŵŵĂƚŽƌǇrŵĞĚŝĂƚŽƌƐrĂƐrďŝŽŵĂƌŬĞƌƐrŽĨrŽĐƵůĂƌrƚŽǆŽƉůĂƐŵŽƐŝƐrŝŶr

ĂĐƵƚĞrĂŶĚrŝŶrĐŚƌŽŶŝĐrŝŶĨĞĐƚŝŽŶ͘r/o>ĞƵŬŽĐotŝŽůrϭϬϴ͕rϭϮϱϯʹϭϮϲϰr;ϮϬϮϬͿ͘r

ϭϭϱ͘r FĂƌĐŚŝŽƌŽ͕ré͘ré͘rĞƚoĂů͘réŶĂůǇƐŝƐrŽĨrĐǇƚŽŬŝŶĞƐrNTQͲɶ͕rQTͲɲ͕rjTͲɴrĂŶĚrŶŝƚƌŝĐrŽǆŝĚĞrŝŶrĂŵŶŝŽƚŝĐr

ĨůƵŝĚrĂŶĚrƐĞƌƵŵrŽĨrƉƌĞŐŶĂŶƚrǁŽŵĞŶrǁŝƚŚrƚŽǆŽƉůĂƐŵŽƐŝƐrŝŶrƐŽƵƚŚĞƌŶrdƌĂǌŝů͘r,ǇƚŽŬŝŶĞrϭϬϲ͕rϯϱʹϯϵr

;ϮϬϭϴͿ͘r

ϭϭϲ͘r œĞƌŶĂƐ͕r4͕͘r×ĂŵŝƌĞǌ͕r×͕͘r.ŽůŵĞƐ͕r͘r.͕͘rFŽŶƚŽǇĂ͕r)͘rj͘rΘrdŽŽƚŚƌŽǇĚ͕r)͘rD͘rNŵŵƵŶĞrƉƌŽĨŝůŝŶŐrŽĨr

ƉƌĞŐŶĂŶƚrŽǆŽƉůĂƐŵĂͲŝŶĨĞĐƚĞĚr§»rĂŶĚrDŽůŽŵďŝĂrƉĂƚŝĞŶƚƐrƌĞǀĞĂůƐrƐƵƌƉƌŝƐŝŶŐrŝŵƉĂĐƚƐrŽĨrŝŶĨĞĐƚŝŽŶr

ŽŶrƉĞƌŝƉŚĞƌĂůrďůŽŽĚrĐǇƚŽŬŝŶĞƐ͘r/oNŶĨĞĐƚohŝƐrϮϭϬ͕rϵϮϯʹϵϯϭr;ϮϬϭϰͿ͘r

ϭϭϳ͘r ĚĞͲůĂͲŽƌƌĞ͕ré͘rĞƚoĂů͘rXĐƵůĂƌrĐǇƚŽŬŝŶŽŵĞrŝƐrůŝŶŬĞĚrƚŽrĐůŝŶŝĐĂůrĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐrŝŶrŽĐƵůĂƌr

ƚŽǆŽƉůĂƐŵŽƐŝƐ͘r,ǇƚŽŬŝŶĞrϲϴ͕rϮϯʹϯϭr;ϮϬϭϰͿ͘r



r

ͲϭϭϲͲr
r

ϭϭϴ͘r FĂŶƚŝůůĂͲFƵƌŝĞů͕r4͘rH͘rĞƚoĂů͘r»ĞƌŽƚǇƉŝŶŐ͕rŚŽƐƚrŐĞŶĞƐrĂŶĚrĐǇƚŽŬŝŶĞƐrƌĞƐƉŽŶƐĞrŝŶrŚƵŵĂŶrŽĐƵůĂƌr

ƚŽǆŽƉůĂƐŵŽƐŝƐ͘rDŝĐƌŽďoWĂƚŚŽŐrϭϰϴ͕rϭϬϰϰϲϱr;ϮϬϮϬͿ͘r

ϭϭϵ͘r »ŵŝƚŚ͕r)͘r×͘rĞƚoĂů͘rœĂƚŚŽŐĞŶĞƐŝƐrŽĨrŽĐƵůĂƌrƚŽǆŽƉůĂƐŵŽƐŝƐ͘rWƌŽŐoZĞƚŝŶoGǇĞoZĞƐrϴϭ͕rϭϬϬϴϴϮr;ϮϬϮϭͿ͘r

ϭϮϬ͘r ×ĂŽƵĨͲ×ĂŚŵĂƚŝ͕ré͘rĞƚoĂů͘r4ŽĐĂůrĂŶĚrƐǇƐƚĞŵŝĐrŐĞŶĞrĞǆƉƌĞƐƐŝŽŶrůĞǀĞůƐrŽĨrN4ͲϭϬ͕rN4ͲϭϳrĂŶĚrjTͲɴrŝŶr

ĂĐƚŝǀĞrŽĐƵůĂƌrƚŽǆŽƉůĂƐŵŽƐŝƐrŝŶrŚƵŵĂŶƐ͘r,ǇƚŽŬŝŶĞrϭϰϲ͕rϭϱϱϲϰϯr;ϮϬϮϭͿ͘r

ϭϮϭ͘r FŽƵƐĂ͕rQ͘rF͘rΘr)ĂƐŝŵ͕r.͘rF͘rjĞŶĞrĞǆƉƌĞƐƐŝŽŶrŽĨrƚǁŽrŝŶŶĂƚĞrĐǇƚŽŬŝŶĞƐrŝŶrĂrŵŝƐĐĂƌƌŝĂŐĞr

ƚŽǆŽƉůĂƐŵŽƐŝƐrǁŽŵĂŶ͘rxŶŶoWĂƌĂƐŝƚŽůrϲϳ͕rϮϴϭʹϮϴϲr;ϮϬϮϭͿ͘r

ϭϮϮ͘r œŽŵĂƌĞƐ͕rD͘rΘrFŽŶƚŽǇĂ͕r)͘rj͘r4ĂďŽƌĂƚŽƌǇrMŝĂŐŶŽƐŝƐrŽĨrDŽŶŐĞŶŝƚĂůrŽǆŽƉůĂƐŵŽƐŝƐ͘r/o,ůŝŶo

DŝĐƌŽďŝŽůrϱϰ͕rϮϰϰϴʹϮϰϱϰr;ϮϬϭϲͿ͘r

ϭϮϯ͘r ×ĞǇ͕ré͘rĞƚoĂů͘rDǇƚŽŬŝŶĞrƉƌŽĨŝůŝŶŐrƌĞǀĞĂůƐrĚĞĐƌĞĂƐĞĚrƐĞƌƵŵrůĞǀĞůƐrŽĨrDD4ϮrŝŶrĂĐƚŝǀĞrŽĐƵůĂƌr

ƚŽǆŽƉůĂƐŵŽƐŝƐ͘rtƌo/oKƉŚƚŚĂůŵŽůrϵϳ͕rϭϯϯϴʹϭϯϰϮr;ϮϬϭϯͿ͘r

ϭϮϰ͘r ĚĞréƌĂƷũŽ͕r͘rH͘rĞƚoĂů͘rœƵƚĂƚŝǀĞrďŝŽŵĂƌŬĞƌƐrĨŽƌrĞĂƌůǇrĚŝĂŐŶŽƐŝƐrĂŶĚrƉƌŽŐŶŽƐŝƐrŽĨrĐŽŶŐĞŶŝƚĂůrŽĐƵůĂƌr

ƚŽǆŽƉůĂƐŵŽƐŝƐ͘r^ĐŝoZĞƉrϭϬ͕rϭϲϳϱϳr;ϮϬϮϬͿ͘r

ϭϮϱ͘r důĂĚĞƌ͕rN͘r)͘rΘr»ĂĞŝũ͕r)͘rœ͘rDŽŵŵƵŶŝĐĂƚŝŽŶrďĞƚǁĞĞŶrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrĂŶĚrŝƚƐrŚŽƐƚ͗rŝŵƉĂĐƚrŽŶr

ƉĂƌĂƐŝƚĞrŐƌŽǁƚŚ͕rĚĞǀĞůŽƉŵĞŶƚ͕rŝŵŵƵŶĞrĞǀĂƐŝŽŶ͕rĂŶĚrǀŝƌƵůĞŶĐĞ͘rxWDN^rϭϭϳ͕rϰϱϴʹϰϳϲr;ϮϬϬϵͿ͘r

ϭϮϲ͘r 4ŽƵƌŝĚŽ͕r»͕͘rĂŶŐ͕râ͘rΘr»ŝďůĞǇ͕r4͘rM͘rMŝƐƚŝŶĐƚrƐŝŐŶĂůůŝŶŐrƉĂƚŚǁĂǇƐrĐŽŶƚƌŽůrŽǆŽƉůĂƐŵĂrĞŐƌĞƐƐrĂŶĚr

ŚŽƐƚͲĐĞůůrŝŶǀĂƐŝŽŶ͘rGDtKo/rϯϭ͕rϰϱϮϰʹϰϱϯϰr;ϮϬϭϮͿ͘r

ϭϮϳ͘r dĞƐƚĞŝƌŽ͕r»͕͘rMƵďƌĞŵĞƚǌ͕r)͘ͲT͘rΘr4ĞďƌƵŶ͕rF͘rŚĞrŵŽǀŝŶŐrũƵŶĐƚŝŽŶrŽĨrĂƉŝĐŽŵƉůĞǆĂŶrƉĂƌĂƐŝƚĞƐ͗rĂr

ŬĞǇrƐƚƌƵĐƚƵƌĞrĨŽƌrŝŶǀĂƐŝŽŶ͘r,ĞůůoDŝĐƌŽďŝŽůrϭϯ͕rϳϵϳʹϴϬϱr;ϮϬϭϭͿ͘r

ϭϮϴ͘r XƉŝƚǌ͕rD͘rΘr»ŽůĚĂƚŝ͕rM͘r͚ŚĞrŐůŝĚĞŽƐŽŵĞ͛͗rĂrĚǇŶĂŵŝĐrĐŽŵƉůĞǆrƉŽǁĞƌŝŶŐrŐůŝĚŝŶŐrŵŽƚŝŽŶrĂŶĚrŚŽƐƚr

ĐĞůůrŝŶǀĂƐŝŽŶrďǇrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝ͘rDŽůoDŝĐƌŽďŝŽůrϰϱ͕rϱϵϳʹϲϬϰr;ϮϬϬϮͿ͘r

ϭϮϵ͘r jŽůĚ͕rM͘ré͘rĞƚoĂů͘rŚĞrŽǆŽƉůĂƐŵĂrMĞŶƐĞrjƌĂŶƵůĞrœƌŽƚĞŝŶƐrj×éϭϳrĂŶĚrj×éϮϯrFĞĚŝĂƚĞrƚŚĞr

FŽǀĞŵĞŶƚrŽĨr»ŵĂůůrFŽůĞĐƵůĞƐrďĞƚǁĞĞŶrƚŚĞr.ŽƐƚrĂŶĚrƚŚĞrœĂƌĂƐŝƚŽƉŚŽƌŽƵƐr<ĂĐƵŽůĞ͘r,ĞůůoCŽƐƚo

DŝĐƌŽďĞrϭϳ͕rϲϰϮʹϲϱϮr;ϮϬϭϱͿ͘r



r

ͲϭϭϳͲr
r

ϭϯϬ͘r FĂƌŝŶŽ͕rQ͘rM͘rĞƚoĂů͘rNĚĞŶƚŝĨŝĐĂƚŝŽŶrŽĨrĂrŶŽǀĞůrƉƌŽƚĞŝŶrĐŽŵƉůĞǆrĞƐƐĞŶƚŝĂůrĨŽƌrĞĨĨĞĐƚŽƌrƚƌĂŶƐůŽĐĂƚŝŽŶr

ĂĐƌŽƐƐrƚŚĞrƉĂƌĂƐŝƚŽƉŚŽƌŽƵƐrǀĂĐƵŽůĞrŵĞŵďƌĂŶĞrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝ͘rW>Ž^oWĂƚŚŽŐrϭϰ͕r

ĞϭϬϬϲϴϮϴr;ϮϬϭϴͿ͘r

ϭϯϭ͘r ?ŚĂŽ͕r ͘rX͘rĞƚoĂů͘rŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrĂŶĚrƚŚĞrNŵŵƵŶŝƚǇͲ×ĞůĂƚĞĚrjœĂƐĞr;N×jͿrƌĞƐŝƐƚĂŶĐĞrƐǇƐƚĞŵr

ŝŶrŵŝĐĞ͗rĂrƌĞǀŝĞǁ͘rDĞŵoNŶƐƚoKƐǁĂůĚŽo,ƌƵǌrϭϬϰ͕rϮϯϰʹϮϰϬr;ϮϬϬϵͿ͘r

ϭϯϮ͘r âĞŵƉ͕r4͘rH͕͘r ĂŵĂŵŽƚŽ͕rF͘rΘr»ŽůĚĂƚŝͲTĂǀƌĞ͕rM͘r»ƵďǀĞƌƐŝŽŶrŽĨrŚŽƐƚrĐĞůůƵůĂƌrĨƵŶĐƚŝŽŶƐrďǇrƚŚĞr

ĂƉŝĐŽŵƉůĞǆĂŶrƉĂƌĂƐŝƚĞƐ͘rBGD^oDŝĐƌŽďŝŽůoZĞǀrϯϳ͕rϲϬϳʹϲϯϭr;ϮϬϭϯͿ͘r

ϭϯϯ͘r »ĂĞŝũ͕r)͘rœ͘r)͘rĞƚoĂů͘rŽǆŽƉůĂƐŵĂrĐŽͲŽƉƚƐrŚŽƐƚrŐĞŶĞrĞǆƉƌĞƐƐŝŽŶrďǇrŝŶũĞĐƚŝŽŶrŽĨrĂrƉŽůǇŵŽƌƉŚŝĐr

ŬŝŶĂƐĞrŚŽŵŽůŽŐƵĞ͘rEĂƚƵƌĞrϰϰϱ͕rϯϮϰʹϯϮϳr;ϮϬϬϳͿ͘r

ϭϯϰ͘r TĞŶƚƌĞƐƐ͕r»͘r)͘rĞƚoĂů͘rœŚŽƐƉŚŽƌǇůĂƚŝŽŶrŽĨrŝŵŵƵŶŝƚǇͲƌĞůĂƚĞĚrjœĂƐĞƐrďǇrĂrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝͲ

ƐĞĐƌĞƚĞĚrŬŝŶĂƐĞrƉƌŽŵŽƚĞƐrŵĂĐƌŽƉŚĂŐĞrƐƵƌǀŝǀĂůrĂŶĚrǀŝƌƵůĞŶĐĞ͘r,ĞůůoCŽƐƚoDŝĐƌŽďĞrϴ͕rϰϴϰʹϰϵϱr

;ϮϬϭϬͿ͘r

ϭϯϱ͘r TĞŶƚƌĞƐƐ͕r»͘r)͕͘r»ƚĞŝŶĨĞůĚƚ͕r͕͘r.ŽǁĂƌĚ͕r)͘rD͘rΘr»ŝďůĞǇ͕r4͘rM͘rŚĞrĂƌŐŝŶŝŶĞͲƌŝĐŚrQͲƚĞƌŵŝŶĂůrĚŽŵĂŝŶrŽĨr

×XœϭϴrŝƐrŶĞĐĞƐƐĂƌǇrĨŽƌrǀĂĐƵŽůĞrƚĂƌŐĞƚŝŶŐrĂŶĚrǀŝƌƵůĞŶĐĞrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝ͘r,ĞůůoDŝĐƌŽďŝŽůrϭϰ͕r

ϭϵϮϭʹϭϵϯϯr;ϮϬϭϮͿ͘r

ϭϯϲ͘r »ƚĞŝŶĨĞůĚƚ͕r͘rĞƚoĂů͘rœŚŽƐƉŚŽƌǇůĂƚŝŽŶrŽĨrŵŽƵƐĞrŝŵŵƵŶŝƚǇͲƌĞůĂƚĞĚrjœĂƐĞr;N×jͿrƌĞƐŝƐƚĂŶĐĞr

ƉƌŽƚĞŝŶƐrŝƐrĂŶrĞǀĂƐŝŽŶrƐƚƌĂƚĞŐǇrĨŽƌrǀŝƌƵůĞŶƚrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝ͘rW>Ž^otŝŽůrϴ͕rĞϭϬϬϬϱϳϲr;ϮϬϭϬͿ͘r

ϭϯϳ͘r FĂ͕r)͘r»͘rĞƚoĂů͘r»ĞůĞĐƚŝǀĞrĂŶĚrƐƚƌĂŝŶͲƐƉĞĐŝĨŝĐrQTéϰrĂĐƚŝǀĂƚŝŽŶrďǇrƚŚĞrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝr

ƉŽůǇŵŽƌƉŚŝĐrĚĞŶƐĞrŐƌĂŶƵůĞrƉƌŽƚĞŝŶrj×éϲ͘r/oGǆƉoDĞĚrϮϭϭ͕rϮϬϭϯʹϮϬϯϮr;ϮϬϭϰͿ͘r

ϭϯϴ͘r <ŝĚĂů͕r)͘rH͕͘rDŽůŽŵďŽ͕rT͘ré͕͘rĚĞrXůŝǀĞŝƌĂ͕ré͘rD͘rœ͕͘rTŽĐĂĐĐŝĂ͕r×͘rΘrœĞƌĞŝƌĂͲDŚŝŽĐĐŽůĂ͕r<͘r4͘rœD×rĂƐƐĂǇr

ƵƐŝŶŐrĐĞƌĞďƌŽƐƉŝŶĂůrĨůƵŝĚrĨŽƌrĚŝĂŐŶŽƐŝƐrŽĨrĐĞƌĞďƌĂůrƚŽǆŽƉůĂƐŵŽƐŝƐrŝŶrdƌĂǌŝůŝĂŶréNM»rƉĂƚŝĞŶƚƐ͘r/o,ůŝŶo

DŝĐƌŽďŝŽůrϰϮ͕rϰϳϲϱʹϰϳϲϴr;ϮϬϬϰͿ͘r

ϭϯϵ͘r 4Ăr.Žǌ͕r×͘rF͕͘rFŽƌƌŝƐ͕rF͘rN͕͘rΘrNŶĨĞĐƚŝŽƵƐrMŝƐĞĂƐĞƐrDŽŵŵƵŶŝƚǇrŽĨrœƌĂĐƚŝĐĞrŽĨrƚŚĞréŵĞƌŝĐĂŶr

»ŽĐŝĞƚǇrŽĨrƌĂŶƐƉůĂŶƚĂƚŝŽŶ͘rŝƐƐƵĞrĂŶĚrďůŽŽĚrƉƌŽƚŽǌŽĂrŝŶĐůƵĚŝŶŐrƚŽǆŽƉůĂƐŵŽƐŝƐ͕rDŚĂŐĂƐrĚŝƐĞĂƐĞ͕r

ůĞŝƐŚŵĂŶŝĂƐŝƐ͕rdĂďĞƐŝĂ͕réĐĂŶƚŚĂŵŽĞďĂ͕rdĂůĂŵƵƚŚŝĂ͕rĂŶĚrQĂĞŐůĞƌŝĂrŝŶrƐŽůŝĚrŽƌŐĂŶrƚƌĂŶƐƉůĂŶƚr
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ƌĞĐŝƉŝĞŶƚƐͲrjƵŝĚĞůŝŶĞƐrĨƌŽŵrƚŚĞréŵĞƌŝĐĂŶr»ŽĐŝĞƚǇrŽĨrƌĂŶƐƉůĂŶƚĂƚŝŽŶrNŶĨĞĐƚŝŽƵƐrMŝƐĞĂƐĞƐr

DŽŵŵƵŶŝƚǇrŽĨrœƌĂĐƚŝĐĞ͘r,ůŝŶodƌĂŶƐƉůĂŶƚrϯϯ͕rĞϭϯϱϰϲr;ϮϬϭϵͿ͘r

ϭϰϬ͘r ×ŽďĞƌƚͲjĂŶŐŶĞƵǆ͕rT͘rĞƚoĂů͘rHǀĂůƵĂƚŝŽŶrŽĨrŽǆŽƉůĂƐŵĂrH4NĞrFjdr×ĞĂůͲŝŵĞrœD×réƐƐĂǇrĨŽƌr

MŝĂŐŶŽƐŝƐrŽĨrŽǆŽƉůĂƐŵŽƐŝƐ͘r/o,ůŝŶoDŝĐƌŽďŝŽůrϱϱ͕rϭϯϲϵʹϭϯϳϲr;ϮϬϭϳͿ͘r

ϭϰϭ͘r jĂƌŶĂƵĚ͕rD͘rĞƚoĂů͘rŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝͲƐƉĞĐŝĨŝĐrNŐjrĂǀŝĚŝƚǇrƚĞƐƚŝŶŐrŝŶrƉƌĞŐŶĂŶƚrǁŽŵĞŶ͘r,ůŝŶo

DŝĐƌŽďŝŽůoNŶĨĞĐƚrϮϲ͕rϭϭϱϱʹϭϭϲϬr;ϮϬϮϬͿ͘r

ϭϰϮ͘r .é»͘rMŝĂŐŶŽƐƚŝĐrďŝŽůŽŐŝƋƵĞrĚĞrůĂrƚŽǆŽƉůĂƐŵŽƐĞrĂĐƋƵŝƐĞrĚƵrƐƵũĞƚrŝŵŵƵŶŽĐŽŵƉĠƚĞŶƚr;ĚŽŶƚrůĂr

ĨĞŵŵĞrĞŶĐĞŝŶƚĞͿ͕růĂrƚŽǆŽƉůĂƐŵŽƐĞrĐŽŶŐĠŶŝƚĂůĞr;ĚŝĂŐŶŽƐƚŝĐrƉƌĠͲrĞƚrƉŽƐƚŶĂƚĂůͿrĞƚrůĂrƚŽǆŽƉůĂƐŵŽƐĞr

ŽĐƵůĂŝƌĞ͘r;ϮϬϭϳͿ͘r

ϭϰϯ͘r MĞŶŝƐ͕r)͘rĞƚoĂů͘rDŽŶƚƌŝďƵƚŝŽŶrŽĨrƐĞƌŽůŽŐǇrŝŶrĐŽŶŐĞŶŝƚĂůrƚŽǆŽƉůĂƐŵŽƐŝƐrĚŝĂŐŶŽƐŝƐ͗rƌĞƐƵůƚƐrĨƌŽŵrĂrϭϬͲ

ǇĞĂƌrTƌĞŶĐŚrƌĞƚƌŽƐƉĞĐƚŝǀĞrƐƚƵĚǇ͘r/o,ůŝŶoDŝĐƌŽďŝŽůrĞϬϬϯϱϰϮϯr;ϮϬϮϯͿrĚŽŝ͗ϭϬ͘ϭϭϮϴͬũĐŵ͘ϬϬϯϱϰͲϮϯ͘r

ϭϰϰ͘r TĞĚƵŶŝǁ͕r»͘rĞƚoĂů͘rdŝŽŵĂƌŬĞƌƐrĨŽƌrœƌĞŐŶĂŶĐǇr4ĂƚĞŶĐǇrœƌĞĚŝĐƚŝŽŶrĂĨƚĞƌrœƌĞƚĞƌŵrœƌĞŵĂƚƵƌĞr

×ƵƉƚƵƌĞrŽĨrFĞŵďƌĂŶĞƐͲér»ǇƐƚĞŵĂƚŝĐr×ĞǀŝĞǁ͘rNŶƚo/oDŽůo^ĐŝrϮϰ͕rϴϬϮϳr;ϮϬϮϯͿ͘r

ϭϰϱ͘r TĞŶƚŽŶ͕râ͘ré͘rΘrœĞĚĞƌƐĞŶ͕r.͘r4͘réĚǀĂŶĐĞĚrŵĞƚŚŽĚƐrĂŶĚrŶŽǀĞůrďŝŽŵĂƌŬĞƌƐrŝŶrĂƵƚŽŝŵŵƵŶĞr

ĚŝƐĞĂƐĞƐr‑rĂrƌĞǀŝĞǁrŽĨrƚŚĞrƌĞĐĞŶƚrǇĞĂƌƐrƉƌŽŐƌĞƐƐrŝŶrƐǇƐƚĞŵŝĐrůƵƉƵƐrĞƌǇƚŚĞŵĂƚŽƐƵƐ͘rBƌŽŶƚoDĞĚo

;>ĂƵƐĂŶŶĞͿrϭϬ͕rϭϭϴϯϱϯϱr;ϮϬϮϯͿ͘r

ϭϰϲ͘r 4ŝ͕rŞ͘Ͳ ͕͘r4ŝƵ͕rF͕͘rTƵ͕r ͘Ͳ)͕͘r)ŝĂŶŐ͕r ͘Ͳ)͘rΘr?ŚĂŶŐ͕r?͘ͲQ͘réůƚĞƌĂƚŝŽŶƐrŝŶrůĞǀĞůƐrŽĨrĐǇƚŽŬŝŶĞrĨŽůůŽǁŝŶŐr

ƚƌĞĂƚŵĞŶƚrƚŽrƉƌĞĚŝĐƚrŽƵƚĐŽŵĞrŽĨrƐĞƉƐŝƐ͗rérŵĞƚĂͲĂŶĂůǇƐŝƐ͘r,ǇƚŽŬŝŶĞrϭϲϭ͕rϭϱϲϬϱϲr;ϮϬϮϯͿ͘r

ϭϰϳ͘r MĂŵŝĂƚŝ͕r4͘ré͕͘rMĞŶĞƚŝƵ͕rN͕͘rdĂŚůĂƐ͕r»͕͘rMĂŵŝĂƚŝ͕r»͘rΘrœƵƐŚƉĂƌĂũ͕rœ͘rQ͘rNŵŵƵŶŽƉƌŽĨŝůŝŶŐrŽĨr

ĐǇƚŽŬŝŶĞƐ͕rĐŚĞŵŽŬŝŶĞƐ͕rĂŶĚrŐƌŽǁƚŚrĨĂĐƚŽƌƐrŝŶrĨĞŵĂůĞrƉĂƚŝĞŶƚƐrǁŝƚŚrƐǇƐƚĞŵŝĐrůƵƉƵƐr

ĞƌǇƚŚĞŵĂƚŽƐƵƐʹrĂrƉŝůŽƚrƐƚƵĚǇ͘rtD,oNŵŵƵŶŽůrϮϰ͕rϭϯr;ϮϬϮϯͿ͘r

ϭϰϴ͘r 4ĞƑŶŝŬ͕rœ͘rĞƚoĂů͘rNŶƚĞƌůĞƵŬŝŶͲϳrĂŶĚrŝŶƚĞƌůĞƵŬŝŶͲϭϱrĂƐrƉƌŽŐŶŽƐƚŝĐrďŝŽŵĂƌŬĞƌƐrŝŶrƐĞƉƐŝƐrĂŶĚrƐĞƉƚŝĐr

ƐŚŽĐŬ͗rDŽƌƌĞůĂƚŝŽŶrǁŝƚŚrŝŶĨůĂŵŵĂƚŽƌǇrŵĂƌŬĞƌƐrĂŶĚrŵŽƌƚĂůŝƚǇ͘r,ǇƚŽŬŝŶĞrϭϲϵ͕rϭϱϲϮϳϳr;ϮϬϮϯͿ͘r

ϭϰϵ͘r §ƵƐŝƚĂůŽͲ»ĞƉƉćůć͕r×͘rĞƚoĂů͘rHĂƌůǇrĚĞƚĞĐƚŝŽŶrŽĨrƐĞǀĞƌĞrƐĞƉƐŝƐrŝŶrƚŚĞrĞŵĞƌŐĞŶĐǇrƌŽŽŵ͗rMŝĂŐŶŽƐƚŝĐr

ǀĂůƵĞrŽĨrƉůĂƐŵĂrDͲƌĞĂĐƚŝǀĞrƉƌŽƚĞŝŶ͕rƉƌŽĐĂůĐŝƚŽŶŝŶ͕rĂŶĚrŝŶƚĞƌůĞƵŬŝŶͲϲ͘r^ĐĂŶĚŝŶĂǀŝĂŶo/ŽƵƌŶĂůoŽĨo

NŶĨĞĐƚŝŽƵƐohŝƐĞĂƐĞƐrϰϯ͕rϴϴϯʹϴϵϬr;ϮϬϭϭͿ͘r



r

ͲϭϭϵͲr
r

ϭϱϬ͘r éŐĂƌǁĂů͕r<͘rQĞƵƚƌŽƉŚŝůrDMϲϰrĂrMŝĂŐŶŽƐƚŝĐrĂŶĚrœƌŽŐŶŽƐƚŝĐrFĂƌŬĞƌrŽĨr»ĞƉƐŝƐrŝŶréĚƵůƚrDƌŝƚŝĐĂůůǇrNůůr

œĂƚŝĞŶƚƐ͗rérdƌŝĞĨr×ĞǀŝĞǁ͘rNŶĚŝĂŶo/ŽƵƌŶĂůoŽĨo,ƌŝƚŝĐĂůo,ĂƌĞoDĞĚŝĐŝŶĞrϮϰ͕rϭϮϰϮʹϭϮϱϬr;ϮϬϮϬͿ͘r

ϭϱϭ͘r <ĞůůǇ͕r4͘rĞƚoĂů͘rXƉƚŝŵĂůrĐŽŵďŝŶĂƚŝŽŶrŽĨrĞĂƌůǇrďŝŽŵĂƌŬĞƌƐrĨŽƌrŝŶĨĞĐƚŝŽŶrĂŶĚrƐĞƉƐŝƐrĚŝĂŐŶŽƐŝƐrŝŶrƚŚĞr

ĞŵĞƌŐĞŶĐǇrĚĞƉĂƌƚŵĞŶƚ͗rŚĞrdNœ»rƐƚƵĚǇ͘r/ŽƵƌŶĂůoŽĨoNŶĨĞĐƚŝŽŶrϴϮ͕rϭϭʹϮϭr;ϮϬϮϭͿ͘r

ϭϱϮ͘r  ĞŬĂŶŝ͕rF͘rΘrFĞŵĂƌ͕rF͘r ͘rNŵŵƵŶŽůŽŐŝĐrďŝŽŵĂƌŬĞƌƐrĨŽƌrďĂĐƚĞƌŝĂůrŵĞŶŝŶŐŝƚŝƐ͘r,ůŝŶŝĐĂo,ŚŝŵŝĐĂo

xĐƚĂrϱϰϴ͕rϭϭϳϰϳϬr;ϮϬϮϯͿ͘r

ϭϱϯ͘r )ƵŝůůŝĞŶ͕rj͘rĞƚoĂů͘rMŽĞƐrƐĞƌƵŵrĂůƉŚĂrŝŶƚĞƌĨĞƌŽŶrŵĞĂƐƵƌĞŵĞŶƚrĂŝĚrŝŶrƚŚĞrĞƚŝŽůŽŐŝĐĂůrĚŝĂŐŶŽƐŝƐrŽĨr

ĨĞďƌŝůĞrĂĚƵůƚrƉĂƚŝĞŶƚƐ͍r/oDĞĚosŝƌŽůrϳϵ͕rϵϯϱʹϵϯϴr;ϮϬϬϳͿ͘r

ϭϱϰ͘r .ĂƐƐĂŶƐŚĂŚŝ͕rT͘rĞƚoĂů͘rŚĞr»ĞƌƵŵr4ĞǀĞůrŽĨrDŞD4ϵ͕rDŞD4ϭϬ͕rĂŶĚrDŞD4ϭϭrĂŶĚrƚŚĞrHǆƉƌĞƐƐŝŽŶrŽĨr

DŞD×ϯrŽĨrœĞƌŝƉŚĞƌĂůrdůŽŽĚrFŽŶŽŶƵĐůĞĂƌrDĞůůƐrŝŶrdƌƵĐĞůůŽƐŝƐrœĂƚŝĞŶƚƐ͘r,ƵƌƌoDŝĐƌŽďŝŽůrϴϬ͕rϮϬϭr

;ϮϬϮϯͿ͘r

ϭϱϱ͘r dŝƐǁĂƐ͕rd͘rĞƚoĂů͘rN4ͲϭϬͬN4ͲϲrƌĂƚŝŽrĨƌŽŵrŶĂƐĂůrΘrŽƌĂůrƐǁĂďrƐĂŵƉůĞƐ͕rĂĐƚƐrĂƐrĂŶrŝŶĨůĂŵŵĂƚŽƌǇr

ŝŶĚŝĐĂƚŽƌrĨŽƌrDX<NMͲϭϵrƉĂƚŝĞŶƚƐrŝŶĨĞĐƚĞĚrǁŝƚŚrƚŚĞrĚĞůƚĂrǀĂƌŝĂŶƚ͘rCĞůŝǇŽŶrϵ͕rĞϭϲϵϴϱr;ϮϬϮϯͿ͘r

ϭϱϲ͘r œŚĞůŝƉƉĞĂƵ͕rF͘rĞƚoĂů͘rDŚĂŶŐĞƐrŝŶrNŶĨůĂŵŵĂƚŽƌǇrFĂƌŬĞƌƐrŝŶrœĂƚŝĞŶƚƐrƌĞĂƚĞĚrĨŽƌrdƵƌƵůŝr§ůĐĞƌrĂŶĚr

ŚĞŝƌréďŝůŝƚǇrƚŽrœƌĞĚŝĐƚrœĂƌĂĚŽǆŝĐĂůr×ĞĂĐƚŝŽŶƐ͘rdŚĞo/ŽƵƌŶĂůoŽĨoNŶĨĞĐƚŝŽƵƐohŝƐĞĂƐĞƐrũŝĂĚϭϳϲr;ϮϬϮϯͿr

ĚŽŝ͗ϭϬ͘ϭϬϵϯͬŝŶĨĚŝƐͬũŝĂĚϭϳϲ͘r

ϭϱϳ͘r »ĂŵƉĂƚŚ͕rœ͘rĞƚoĂů͘rœůĂƐŵĂrĐŚĞŵŽŬŝŶĞƐrDŞD4ϭϬrĂŶĚrDŞD4ϵrĂƐrƉŽƚĞŶƚŝĂůrĚŝĂŐŶŽƐƚŝĐrŵĂƌŬĞƌƐrŽĨr

ĚƌƵŐͲƐĞŶƐŝƚŝǀĞrĂŶĚrĚƌƵŐͲƌĞƐŝƐƚĂŶƚrƚƵďĞƌĐƵůŽƐŝƐ͘r^ĐŝoZĞƉrϭϯ͕rϳϰϬϰr;ϮϬϮϯͿ͘r

ϭϱϴ͘r FĂƌƚǇŶŽǀĂ͕rH͘rĞƚoĂů͘rMŝĨĨĞƌĞŶƚŝĂůrDǇƚŽŬŝŶĞr×ĞƐƉŽŶƐĞƐrĂŶĚrƚŚĞrDůŝŶŝĐĂůr»ĞǀĞƌŝƚǇrŽĨréĚƵůƚrĂŶĚr

œĞĚŝĂƚƌŝĐrQĞƉŚƌŽƉĂƚŚŝĂrHƉŝĚĞŵŝĐĂ͘rN/D^rϮϰ͕rϳϬϭϲr;ϮϬϮϯͿ͘r

ϭϱϵ͘r »ƚŝŶƐ͕rF͘rT͘rĞƚoĂů͘rHůĞǀĂƚĞĚrďƌĂŝŶrĚĞƌŝǀĞĚrŶĞƵƌŽƚƌŽƉŚŝĐrĨĂĐƚŽƌrŝŶrƉůĂƐŵĂrĂŶĚrŝŶƚĞƌůĞƵŬŝŶͲϲrůĞǀĞůƐr

ŝŶrĐĞƌĞďƌŽƐƉŝŶĂůrĨůƵŝĚrŝŶrŵĞŶŝŶŐŝƚŝƐrĐŽŵƉĂƌĞĚrƚŽrĐĞƌĞďƌĂůrŵĂůĂƌŝĂ͘r/ŽƵƌŶĂůoŽĨoƚŚĞoEĞƵƌŽůŽŐŝĐĂůo

^ĐŝĞŶĐĞƐrϰϱϬ͕rϭϮϬϲϲϯr;ϮϬϮϯͿ͘r

ϭϲϬ͘r FĂƌĂƐĐŝŽ͕rQ͘rĞƚoĂů͘rHǀĂůƵĂƚŝŽŶrŽĨrN4Ͳϯϱ͕rĂƐrĂrœŽƐƐŝďůĞrdŝŽŵĂƌŬĞƌrĨŽƌrTŽůůŽǁͲ§ƉrĂĨƚĞƌrŚĞƌĂƉǇ͕rŝŶr

DŚƌŽŶŝĐr.ƵŵĂŶr»ĐŚŝƐƚŽƐŽŵĂrNŶĨĞĐƚŝŽŶ͘rsĂĐĐŝŶĞƐrϭϭ͕rϵϵϱr;ϮϬϮϯͿ͘r



r

ͲϭϮϬͲr
r

ϭϲϭ͘r dƌƵƐĐŚŝ͕rT͕͘rœŝŶƚŽ͕rd͕͘rTĂůůĂŚŝ͕rœ͕͘rTĞƌƌĂƌŝ͕r»͘rF͘rΘréŶƚŽŶĞůůŝ͕ré͘rNŶĐƌĞĂƐĞĚrŶĞƵƚƌŽƉŚŝůrĚĞƌŝǀĞĚr

ĐŚĞŵŽŬŝŶĞƐr;DŞD4ϭϬrĂŶĚrDD4ϮͿrŝŶrŚƵŵĂŶrƚƌŝĐŚŝŶĞůůŽƐŝƐrĂƐrƉŽƐƐŝďůĞrƐĞƌŽůŽŐŝĐĂůrŵĂƌŬĞƌƐrŽĨrƚŚĞr

ƉŽůĂƌŝǌĂƚŝŽŶrŽĨrƚŚĞrŝŵŵƵŶĞrƌĞƐƉŽŶƐĞrĂŐĂŝŶƐƚrƚŚĞrƉĂƌĂƐŝƚĞ͘r,ǇƚŽŬŝŶĞrϭϲϲ͕rϭϱϲϮϬϱr;ϮϬϮϯͿ͘r

ϭϲϮ͘r ĚĞͲůĂͲŽƌƌĞ͕ré͘rĞƚoĂů͘r»ĞǀĞƌĞr»ŽƵƚŚréŵĞƌŝĐĂŶrŽĐƵůĂƌrƚŽǆŽƉůĂƐŵŽƐŝƐrŝƐrĂƐƐŽĐŝĂƚĞĚrǁŝƚŚrĚĞĐƌĞĂƐĞĚr

NĨŶͲɶͬNůͲϭϳĂrĂŶĚrŝŶĐƌĞĂƐĞĚrNůͲϲͬNůͲϭϯrŝŶƚƌĂŽĐƵůĂƌrůĞǀĞůƐ͘rW>Ž^oEĞŐůodƌŽƉohŝƐrϳ͕rĞϮϱϰϭr;ϮϬϭϯͿ͘r

ϭϲϯ͘r FĂŵŵĂƌŝ͕rQ͕͘r<ŝŐŶŽůĞƐ͕rœ͕͘r.ĂůĂďŝ͕rF͘ré͕͘rMĂƌĚĠ͕rF͘Ͳ4͘rΘrDŽƵƌƚŝŽƵǆ͕rd͘rNŶƚĞƌĨĞƌŽŶrŐĂŵŵĂrĞĨĨĞĐƚr

ŽŶrŝŵŵƵŶĞrŵĞĚŝĂƚŽƌrƉƌŽĚƵĐƚŝŽŶrŝŶrŚƵŵĂŶrŶĞƌǀĞrĐĞůůƐrŝŶĨĞĐƚĞĚrďǇrƚǁŽrƐƚƌĂŝŶƐrŽĨrŽǆŽƉůĂƐŵĂr

ŐŽŶĚŝŝ͘rWĂƌĂƐŝƚĞrϮϮ͕rϯϵr;ϮϬϭϱͿ͘r

ϭϲϰ͘r jƌŝŐŐ͕rF͘rH͕͘rdŽŶŶĞĨŽǇ͕r»͕͘r.ĞŚů͕ré͘rd͕͘r»ƵǌƵŬŝ͕r ͘rΘrdŽŽƚŚƌŽǇĚ͕r)͘rD͘r»ƵĐĐĞƐƐrĂŶĚrǀŝƌƵůĞŶĐĞrŝŶr

ŽǆŽƉůĂƐŵĂrĂƐrƚŚĞrƌĞƐƵůƚrŽĨrƐĞǆƵĂůrƌĞĐŽŵďŝŶĂƚŝŽŶrďĞƚǁĞĞŶrƚǁŽrĚŝƐƚŝŶĐƚrĂŶĐĞƐƚƌŝĞƐ͘r^ĐŝĞŶĐĞrϮϵϰ͕r

ϭϲϭʹϱr;ϮϬϬϭͿ͘r

ϭϲϱ͘r »ŽƵƐĂ͕r»͘rĞƚoĂů͘r»ĞůĞĐƚŝŽŶrŽĨrœŽůǇŵŽƌƉŚŝĐrœĞƉƚŝĚĞƐrĨƌŽŵrj×éϲrĂŶĚrj×éϳr»ĞƋƵĞŶĐĞƐrŽĨr

ŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝr»ƚƌĂŝŶƐrŽrdĞr§ƐĞĚrŝŶr»ĞƌŽƚǇƉŝŶŐ͘r,ůŝŶosĂĐĐŝŶĞoNŵŵƵŶŽů͘oĂŽƸƚrϭϲ͕rϭϭϱϴʹϲϵr

;ϮϬϬϵͿ͘r

ϭϲϲ͘r ŞŝĐŽƚĠŶĐĂƚůͲjĂƌĐşĂ͕r4͕͘rHŶƌŝƋƵĞǌͲTůŽƌĞƐ͕r»͘rΘrDŽƌƌĞĂ͕rM͘rĞƐƚŝŶŐrQĞǁrœĞƉƚŝĚĞƐrTƌŽŵrŽǆŽƉůĂƐŵĂr

ŐŽŶĚŝŝr»éjϭ͕rj×éϲ͕rĂŶĚrj×éϳrĨŽƌr»ĞƌŽƚǇƉŝŶŐ͗rdĞƚƚĞƌrMĞĨŝŶŝƚŝŽŶr§ƐŝŶŐrj×éϲ͘rDŽƚŚĞƌͬEĞǁďŽƌŶƐo

WĂŝƌƐotŝƚŚoZŝƐŬoŽĨo,ŽŶŐĞŶŝƚĂůodƌĂŶƐŵŝƐƐŝŽŶoŝŶoDĞǆŝĐŽ͘oBƌŽŶƚo,ĞůůoNŶĨĞĐƚoDŝĐƌŽďŝŽůrϵ͕r;ϮϬϭϵͿ͘r

ϭϲϳ͘r éƌƌĂŶǌͲ»ŽůşƐ͕rM͘rĞƚoĂů͘r»ĞƌŽƚǇƉŝŶŐrŽĨrŽǆŽƉůĂƐŵĂrŐŽŶĚŝŝrNŶĨĞĐƚŝŽŶr§ƐŝŶŐrœĞƉƚŝĚĞrFĞŵďƌĂŶĞr
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Contribution of serology in congenital toxoplasmosis diagnosis: 
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ABSTRACT This study aimed to evaluate di"erent serological strategies for the 
postnatal diagnosis of congenital toxoplasmosis (CT) and establish a biological algorithm 
for CT diagnosis. The study analyzed serological data of immunoglobulins M, A, and G 
(IgM, IgA, IgG) performed by immunoenzymatic and compared immunological pro#le 
(CIP) assays in 668 newborns with CT diagnosis across four testing periods: P1 (D0– D10), 
P2 (D11–D35), P3 (D36–D45), and P4 (>D45). Forty-nine percent of the 668 CT cases 
were diagnosed during P1 and 34%, 4%, and 12% during P2, P3, and P4, respectively. 
CIP assays detected neosynthetized IgMs/IgGs in 98% of CT cases diagnosed during P1, 
while IgMs and IgAs were detected in 90% and 57% of CT cases diagnosed during P2 and 
in 88% and 67% of diagnoses made during P3, respectively. Detection of neosynthesized 
IgMs/IgGs, IgMs, and IgAs by immunoassay contributed to CT diagnosis in 81%, 77%, 
and 60% of cases, respectively. In total, 46% of serum samples were positive for all three 
parameters, 27% for two, and 27% for one of the three. The study recommends using the 
CIP assay as standard during P1 for CT diagnosis and IgM and IgA immunoassays after 
P1. A clinical and biological follow-up in a specialized center with a close collaboration 
between biologists and clinicians is highly recommended to increase the chances of 
early diagnosis. Overall, this study provides useful information for the development of a 
biological algorithm for CT diagnosis, which can aid in early detection and appropriate 
treatment of this disease.

KEYWORDS congenital toxoplasmosis, serological diagnosis, immunoblot, IgM, IgA, 
CIP assay

C ongenital toxoplasmosis (CT) is related to the transmission of Toxoplasma gondii to 
the fetus during pregnancy in cases of maternal primo infection during pregnancy 

(1).
Whenever there is a maternal toxoplasmic primo or an evolutive infection dur­

ing pregnancy, CT must be investigated. Prenatal CT diagnosis is based on parasitic 
deoxyribonucleic acid detection in the amniotic $uid by using polymerase chain reaction 
(PCR)-based tests. Postnatal CT diagnosis can be established also by the same technique 
but performed on the umbilical cord blood, the newborn’s peripheral blood, or the 
amniotic $uid collected during childbirth. To con#rm the CT diagnosis in case of negative 
results or the absence of PCR test, serology appears as the most e!cient diagnosis 
method. The serological work-up includes (i) testing for neosynthesized anti-Toxoplasma 
immunoglobulin IgGs (during the #rst 3 months) and/or IgMs (only during the #rst 
month) using compared immunological pro#les (CIP) assays, (ii) testing for speci#c 
IgMs and/or IgAs using immunoanalysis, and (iii) IgG kinetics work-up (2–6). In cases 
of con#rmed CT, it is advised to start speci#c treatment as soon as possible after birth (5, 
7) and clinical and ophthalmological follow-up are recommended (8).
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Our objective in this study was to evaluate the e!cacy and contribution of the 
di"erent serological assays to CT diagnosis during the postnatal period when the kinetics 
alone of IgG does not allow to con#rm the diagnosis of CT and to propose standardiza­
tion of the management of newborns with suspected CT.

MATERIALS AND METHODS

Study design

This retrospective study analyzed 10 years’ (2007–2017) worth of newborn cases 
presenting a postnatal CT diagnosis in 23 French University Hospitals via the TOXOSURV 
network set up in 2006 by the French national toxoplasmosis reference center (Centre 
National de Référence—CNR Toxoplasmose) (9).

We collected clinical and biological data including serological results from the 
mothers and their infants at childbirth, as well as at di"erent follow-up time points, 
along with data regarding the di"erent serological techniques used. Serological data 
(IgMs/IgAs using immunoanalysis testing and neosynthetized IgMs/IgGs using CIP tests) 
from samples taken from birth were analyzed. Several assays were used to measure IgMs/
IgAs depending on the laboratory (1, reagents validated in newborns; 2, IgM assay; 3, IgA 
assay): agglutination ISAGA (BioMerieux)1,2,3, Platelia (BioRad)1,2,3, VIDAS/VIDIA (BioMér­
ieux)2, AxSYM/Architect (Abbott)2, ACCESS/DXI (Beckman Coulter)2, Elecsys Cobas (Roche 
Diagnostic)2, Liaison (Diasorin)2, and Immulite (Siemens)2. CIP assays were performed to 
detect neosynthetized IgMs/IgGs using Toxoplasma Western Blot IgG-IgM (LDBIO) or an 
enzyme-linked immuno-#ltration assay technique (10).

Serological parameters studied

The e!cacy of IgMs/IgAs detection assays and CIP techniques was analyzed based on 
the sample that led to the CT diagnosis, depending on the time period in which the 
analysis was performed. Four periods were de#ned: the P1 period (10 #rst days of life of 
the newborn), the P2 period (11th–35th day), the P3 period (36th–45th day), and the P4 
period (46th–90th day).

Exclusion criteria

Analysis reports were excluded from the study when the following information was 
missing: age of the newborn at sampling time, type of serological assay, or in the case 
of incomplete serological results. Cases diagnosed antenatally were excluded. Analysis 
reports in which the neonatal molecular biological diagnosis was positive were also 
excluded if no sera were collected at the same time as initiated treatments could have 
interfered with the serological results (11, 12). Finally, the reports of newborns whose 
CT diagnosis had been established solely based on IgG kinetics using immunoenzymatic 
techniques were also excluded because they did not comply with the four periods 
de#ned. Finally, sera sampled after CT diagnoses were excluded from the analysis of 
the contribution of each parameter (positive rates and Venn analysis) regardless of the 
periods as antiparasitic treatment could interfere with the following serological results.

RESULTS

Study population

A total of 2,203 CT records were collected during 10 years from 27 centers (all experts 
in toxoplasmosis diagnosis), 1,022 of which were complete. Among these, 354 were 
excluded. Overall, 668 records of CT from 23 centers were analyzed, consisting of 2,525 
serum samples (Fig. 1).

Serological diagnosis of CT

The serological work-up included IgM/IgA detection by immunoanalysis and investiga­
tion of any neosynthesized IgMs/IgGs using CIP assay. Toxoplasma testing was performed 
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by all centers for IgMs and by 74% of the centers for IgAs. IgM and IgA were measured 
on the #rst three samples in 98% and 88% of cases, respectively. Reagents validated for 
newborns were used in 87% and 70% of assays, respectively.

Our analysis of the centers’ di"erent practices demonstrated that 87% of laborato­
ries performed CIP assays to detect neosynthesized IgMs and/or IgGs. The test was 
performed on the #rst serum sample (S1) in only 62% (414/668) of cases. Depending 
on the center, we noted four strategies for CIP tests realization: (i) one test performed 
at birth; (ii) one performed during P1 with a control test performed during P2 when 
necessary; (iii) one performed at birth with control tests performed during P2 and P3; (iv) 
only one CIP test performed during P1 or P2.

Practices analysis

On average, four serum samples (range: 1–21) were drawn from each of the 668 
newborns during their follow-up. The #rst (S1) and second samples (S2) were taken 
during P1 in 87% and 61% of cases, respectively. Of note, 77% of S1 samples were 

FIG 1 Study design. *We noticed 18 late CT diagnoses:10/18 with no CIP, IgM and IgA serological monitoring according to good practice (negative serology on 

P1 with no control before D90), and 8/18 with a correct but negative serological follow-up.
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collected within the #rst 3 days of life. The median follow-up time between S1 and S2 
was 14 days compared to 30 days between S2 and S3. We also noticed one or more 
control serum samples were collected in 73% of patients once the CT diagnosis was 
established.

CT diagnosis

CT diagnosis was established in 83% (555/668) of cases during P1 or P2 based on one of 
the three #rst serum samples taken: 48% (322/668) on S1, 27% (180/668) on S2, and 8% 
(53/668) on S3 (Fig. 2).

CT was diagnosed late during P4 in 12% (81/668) of cases. For 2% (16/668), S1 
was taken during P4. In 10% (65/668) of newborns, S1 drawn during P1 was negative 
(for neosynthetized IgMs/IgGs and IgAs/IgMs detection) and the serum that led to the 
diagnosis was taken at P4 with a median time of 60 d after S1.

Finally, 6% (40/668) of CT diagnoses were established based on IgMs and/or IgAs 
detection during P1 with no serological con#rmation of the positive result thereafter.

Participation of the three parameters to CT diagnosis

P1 period

CT diagnosis was established during P1 for 49% (331/668) of newborns. Over this period, 
98% (325/331) of serum samples bene#ted from an IgM test, 71% (235/331) from an 
IgA test, and 89% (296/331) from a CIP test. When a CIP assay was performed, neosynthe­
tized IgGs/IgMs were detected for 98% (291/296) of CT cases. When IgM assays were 
performed, results were positive in 88% (285/325) of cases, compared to 69% (163/235) 
of cases with positive IgA tests (Fig. 3A). In 12% (39/331) of cases, CIP assay was the only 
positive test. Presence of IgMs and/or IgAs led to CT diagnosis in 12% (40/331) of cases 
when the CIP test was negative (positive IgM and/or IgA tests con#rmed during P1) (Fig. 
3B).

P2 period

For 34% (230/668) of CT cases, the diagnosis was established during P2. A CIP test was 
performed in 43% (98/230) of cases enabling the detection of neosynthesized antibodies 
in 82% (80/98) of cases. T IgM and/or IgA tests were performed in 97% (223/230) and 
80% (183/230) of patients, respectively, with positive results in 91% (202/223) of cases for 
IgMs and in 57% (105/183) for IgAs (Fig. 3A). During this period, each patient bene#ted 
from an IgM and/or IgA test with a positive result for 90% (208/230) of them. IgM and/or 
IgA tests allowed for 65% (150/230) of CT diagnoses during P2 in patients with a negative 
or absence of CIP test (Fig. 3B).

FIG 2 Categorization of the serum samples that led to CT diagnosis according to the period. CT, congenital toxoplasmosis; P, period (P1 = D0–D10; P2 = 

D11–D35; P3 = D36–D45; P4 = D46–D90).
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P3 period

During this period, 4% (26/668) of CT cases were diagnosed. All serum samples were 
tested for IgMs versus 81% (21/26) for IgAs and 23% (6/26) for CIP assay. IgM and IgA 
testing were positive in 88% (23/26) and 67% (14/21) of cases, respectively, as was CIP 
assay (4/6) (Fig. 3).

P4 period

During P4, 12% (81/668) of CT cases were diagnosed. IgM serological tests were 
performed for 99% (80/81) of patients during this period, yielding positive results in 

FIG 3 (A) Positivity rates of the total of compared immunological pro#le, IgMs, and IgA on sera that led to the CT diagnosis (positive sera/number of sera for 

which the technique was performed) immunoanalyses. (B) Proportions of positive techniques by combination on the sera that led to the CT diagnosis. Tests were 

considered positive or negative/not realized. P, period (P1 = D0–D10, n = 331; P2 = D11–D35, n = 230; P3 = D36–D45, n = 26; P4 = D46–D90, n = 81).
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72% (58/80) of the cases. IgA tests were performed for 80% (65/81) of patients, with a 
positivity rate of 62% (40/65). During P4, 40% (32/81) of serological tests included CIP 
assays, which had a positivity rate of 63% (20/32) (Fig. 3).

Diagnostic contribution of each assay

All three assays (CIP, IgM tests, and IgA tests) were performed in parallel on 21% 
(518/2,525) of the samples, representing 299 CT cases and enabling us to compare their 
respective contributions to the CT detection. CIP assays allowed the diagnosis in 81% 
(421/518), IgM tests in 77% (397/518), and IgA tests in 60% (309/518) of cases. Only 45% 
(235/518) of samples tested positive with all three techniques, while 27% (139/518) were 
positive for two (15% CIP and IgM tests, 10% IgM and IgA tests, 2% CIP and IgA tests). In 
28% (144/518) of cases, only one assay was positive (19% for CIP, 6% for IgM tests, 2% for 
IgA tests) (Fig. 4A). During P1, all three assays were performed in 208 CT cases. CIP assays 
were positive for 98% (203/208) of them (Fig. 4B). For the 69 CT diagnosed during P2, CIP 
tests were positive for 77% (53/69) samples compared to 76% (52/69) and 54% (37/69) 
for IgM and IgA tests, respectively (Fig. 4C).

DISCUSSION

Follow-up frequency

Our study enabled us to show the wide variety in how di"erent expert centers operate 
in terms of follow-up frequency during a newborn’s #rst 3 months of life. Follow-up was 
most often structured based on the protocols established in each center. A majority 
of newborns (87%) were provided with at least one serological screening work-up 
during P1, and half of CT cases were diagnosed during this time. This early diagnosis is 
important because it allows for rapid treatment implementation. The sample frequency 
varied quite widely across the centers. Our study revealed that CT diagnosis was 
established during the #rst month of life for the majority of infants (83%), thus emphasiz­
ing how important it is to implement close neonatal and postnatal follow-ups. We also 
noted that 12% of CT cases were diagnosed late, i.e., during P4. For all of these cases, 
newborns had been lost to follow-up after being discharged and did not bene#t from 
early serological work-up, hence the late diagnosis. By performing an initial sampling 
during the P1 period and a work-up during the following month, a majority of CT cases 
can, thus, be diagnosed. Furthermore, late diagnoses can be reduced by strengthening 
cohesion between laboratories, obstetric-gynecological and pediatric departments, and 
implementing postnatal diagnosis protocols.

Test e!cacy and CT diagnostic contribution

For the centers where the CIP technique is available, this test is systematically carried out 
during the #rst month of life. However, a wide variety of strategies have been observed 
regarding the infant’s age at the time of the #rst test and the frequency with which this 
test was performed.

CIP test greatly contributed diagnosis, providing positive results in 81% of cases and 
representing the only positive parameter in 19% of cases. Its value was found to be 
especially high during P1, with a positivity rate of 98%. When comparing infected and 
not infected population, previous study reported positivity rates from 33% to 79% (10, 
13–15). During this period, it was the only parameter able to con#rm CT diagnosis by 
revealing neosynthesized IgMs/IgGs (13–15). The positive immunoenzymatic tests from 
this period, for example, did not enable immunoglobulin originating from the mother to 
be distinguished from those synthesized by the newborn.

All the laboratory centers measured IgM levels and, in 87% of cases, they did so 
by using a technique validated for use in newborns under 1-year old (Toxo-ISAGA, 
BioMérieux and PlateliaTM Toxo, BioRad) (10). Performances for new CT diagnosis 
were identical when comparing P1 and P2 (88% and 91%, respectively). It was, on 
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average, comparable to the sensitivity rates reported in previous studies that com­
pared eperformances on infected and not infected populations (76.9%–100%) (10, 16, 
17,18,19). Moreover, 74% of the laboratories measured IgA levels, and in 70% of cases, 
they used a technique that had been validated for use in newborns. Positivity rates were 
almost identical when comparing P1 and P2 (69% and 80%, respectively), yet poorer 
than the sensitivity of the IgM tests (20). Nevertheless, during P1, newborn serum can be 
contaminated with the mother’s serum, which could lead to false positive tests. Thus, IgM 
and IgA tests must be interpreted with precaution during this period.

During P2, CT diagnosis was established based on IgM and/or IgA levels in 65% of 
cases, highlighting the importance of these analyses during this time period. We noted 

FIG 4 Venn diagram. Contributions of the CIP assays, IgM, and IgA serological tests to CT diagnosis. (A) For the four periods (n = 299 CT, i.e., 518 serum samples). 

(B) For the P1 period (n = 208 CT, i.e., 208 serum samples). (C) For the P2 period (n = 69 CT, i.e., 69 serum samples). Ig, immunoglobulin.
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the same results for P3 and P4 for patients with a correct serological follow-up (data 
not shown) which supports the continuation of serological screening despite several 
previous negative tests. In the postnatal diagnosis of CT, IgA measurement techniques 
were less sensitive and contributed less to CT diagnosis than IgM and CIP tests, with 

FIG 5 Recommandations from National Reference Center to CT serological diagnosis on an infant with 

negative or no prenatal diagnosis. *Risk of contamination by maternal immunoglobulins. **IgG must be 

measured in parallel on successive sera with the same technique.
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rates of diagnosis contribution of 60%, 77%, and 81%, respectively (irrespective of time 
period). However, testing for IgAs was found to solely be positive in 2% of the samples 
for which the other two techniques (IgM tests and CIP) produced negative results. IgA 
testing can be a good complement to IgM and CIP tests, notably in cases of negative 
results from other work-ups (21).

We excluded 18 CT cases from the analysis due to a diagnosis made solely by IgG 
kinetics. For 8 of them, the serological follow-up was correct, but the tests were negative 
highlighting the risk of false negatives for these techniques. However, only 1–2 tests were 
performed on these cases, emphasizing the complementarity of these tests.

This study evaluated the contribution of the di"erent serological parameters for CT 
diagnosis on infants with no positive antenatal screening. It is the #rst to include such 
a large number of CT cases allowing, thus, the determination of the most suitable 
paired serological parameters according to the post-natal periods. We could not evaluate 
formerly sensitivity and speci#city as only infants with a CT diagnosis were included, yet 
we observed high positivity rates of each parameter. These good performances could 
be explained by a short exposure to maternal treatment as most infants included were 
contaminated during the third trimester of pregnancy. So, these results could, therefore, 
be particularly interesting in suspected CT when prenatal diagnosis was not performed.

Conclusion

This study enabled the CNR expert group to propose recommendations for postnatal CT 
diagnosis in case of negative or not performed prenatal diagnosis (Fig. 5).

Between day 0 and day 10, the CIP assay to detect IgM/IgG neosynthesis contributed 
the most to the CT diagnosis (98%) and should be standard for CT diagnosis. After 
day 10, testing for IgM and IgA is recommended and may be associated with CIP tests 
to detect the neosynthesis of IgMs/IgGs as well as testing for IgGs, which must be 
monitored monthly. Given the complexity of serological diagnosis, the expert group 
recommends clinical and biological follow-ups in a reference center, with collaboration 
between biologists, obstetricians, and pediatricians. This is of utmost importance to set 
up a close follow-up of the newborn whose mother seroconverted during pregnancy in 
order to detect and treat as soon as possible the CT.

ACKNOWLEDGMENTS

The authors thank all the centers that participated in the cases collection (see collabora­
tors).

O.V., I.V. designed the project. J.P.L. collected the data. J.D. analyzed the data and 
wrote the #rst draft of the paper, which was reviewed by all co-authors, and then revised 
according to their suggestions. All authors and collaborators approved the #nal version 
of the manuscript.

Maude Leveque (Montpellier), Judith Fillaux (Toulouse), Martine Wallon (Lyon), Rose 
Anne Lavergne (Nantes), Isabelle Accoceberry (Bordeaux), Estelle Perraud (Poitiers), 
Cathy Chemla (Reims), Marie-Fleur Durieux (Limoges), Julie Bonhomme (Caen), Nathalie 
Cabaret (Tours), JB Murat (Henri Mondor), Dorothée Quinio (Brest), Evelyne Scherer 
(Besançon), Nicole Desbois-Nogard (Fort de France), Anne Totet (Amiens), Hélène Yera 
(Cochin), Céline Nourrisson (Clermont-Ferrand), Frédéric Dalle (Dijon), Florence Robert-
Gangneux (Rennes).

The authors declare that they have no con$icts of interest.

AUTHOR AFFILIATIONS
1Institut de Parasitologie et de Pathologie Tropicale, UR7292 Dynamique des interactions 
hôte pathogène, Fédération de Médecine Transrationnelle, Université de Strasbourg, 
Strasbourg, France
2Laboratoire de Parasitologie et Mycologie Médicale, Hôpitaux Universitaires de 
Strasbourg, Strasbourg, France

Full-Length Text Journal of Clinical Microbiology

Month XXXX  Volume 0  Issue 0 10.1128/jcm.00354-23 9

D
ow

nl
oa

de
d 

fro
m

 h
ttp

s:/
/jo

ur
na

ls.
as

m
.o

rg
/jo

ur
na

l/j
cm

 o
n 

01
 O

ct
ob

er
 2

02
3 

by
 1

30
.7

9.
54

.1
0.



3Laboratoire de Parasitologie-Mycologie, CHU d'Angers, Angers, France
4Centre National de Référence Toxoplasmose-Pôle sérologie, Hôpitaux Universitaires de 
Strasbourg, Strasbourg, France
5IHU-Méditerranée Infection, Assistance Publique Hôpitaux de Marseille (AP-HM), 
Marseille, France
6Aix Marseille University, IRD, AP-HM, SSA, VITROME, IHU Méditerranée, Marseille, France
7CHU Lille, Parasitology Mycology Department, Lille University, Inserm, U995 - LIRIC - Lille 
In$ammation Research International Center, Lille, France
8Laboratory of Parasitology and Mycology, INSERM U1209, CNRS UMR5309, Grenoble-
Alpes University Hospital, Institute for Advanced Biosciences, Grenoble Alpes University 
Hospital, Grenoble, France
9Parasitology-Mycology laboratory, Côte d'Azur University, INSERM 1065, Nice University 
Hospital, Nice, France
10Centre Méditerranéen de Médecine Moléculaire (C3M), U1065, Université Côte d'Azur, 
Inserm, Nice, France
11Angers University, Brest University, IRF, SFR 4208 ICAT, Angers, France
12Parasitology laboratory, AP-HP Pitié-Salpêtrière, Paris, France
13Parasitology laboratory, AP-HP, Hôpital Bichat - Claude Bernard, Paris, France
14University of Paris Cité, IRD 261, MERIT, Paris, France
15Department of Parasitology and Medical Mycology, National Reference Centre on 
Toxoplasmosis, Reims Hospital, Reims, France
16Team EA 7510, SFR CAP-SANTE, Reims Champagne Ardenne University, Reims, France

AUTHOR ORCIDs

Julie Denis  http://orcid.org/0009-0009-6294-9338

AUTHOR CONTRIBUTIONS

Julie Denis, Formal analysis, Writing – original draft, Writing – review and editing | 
Jean-Philippe Lemoine, Data curation | Coralie L'ollivier, Writing – review and editing 
| Anne-Sophie Deleplancque, Writing – review and editing | Hélène Fricker Hidalgo, 
Writing – review and editing | Hervé Pelloux, Writing – review and editing | Christelle 
Pomares, Writing – review and editing | Bernard Cimon, Writing – review and editing | 
Luc Paris, Writing – review and editing | Sandrine Houzé, Writing – review and editing | 
Isabelle Villena, Conceptualization, Writing – review and editing | Odile Villard, Conceptu­
alization, Writing – review and editing

ETHICS APPROVAL

This study was performed under the supervision of the French National Toxoplasmo­
sis Reference Center and bene#ted from agreements with the French Data Protection 
Agency (CNIL) and the ethics committee set up in order to implement and manage the 
National Reference Center on Toxoplasmosis database.

REFERENCES

1. Hill D, Dubey JP. 2002. Toxoplasma gondii: transmission, diagnosis and 
prevention. Clin Microbiol Infect 8:634–640. https://doi.org/10.1046/j.
1469-0691.2002.00485.x

2. HAS. 2017. Diagnostic Biologique de la Toxoplasmose Acquise Du Sujet 
Immunocompétent (doNT La femme Enceinte), La Toxoplasmose 
Congénitale (diagnostic Pré- et postnatal) et La Toxoplasmose Oculaire

3. Pomares C, Montoya JG. 2016. Laboratory diagnosis of congenital 
toxoplasmosis. J Clin Microbiol 54:2448–2454. https://doi.org/10.1128/
JCM.00487-16

4. Dard C, Fricker-Hidalgo H, Brenier-Pinchart M-P, Pelloux H. 2016. 
Relevance of and new developments in serology for toxoplasmosis. 
Trends Parasitol 32:492–506. https://doi.org/10.1016/j.pt.2016.04.001

5. Peyron F, L’ollivier C, Mandelbrot L, Wallon M, Piarroux R, Kie"er F, 
Hadjadj E, Paris L, Garcia-Meric P. 2019. Maternal and congenital 
toxoplasmosis: diagnosis and treatment recommendations of a French 
multidisciplinary working group. Pathogens 8:24. https://doi.org/10.
3390/pathogens8010024

6. Maldonado YA, Read JS, COMMITTEE ON INFECTIOUS DISEASES. 2017. 
Diagnosis, treatment, and prevention of congenital toxoplasmosis in the 
United States. Pediatrics 139:e20163860. https://doi.org/10.1542/peds.
2016-3860

7. McLeod R, Boyer K, Karrison T, Kasza K, Swisher C, Roizen N, Jalbrzikow­
ski J, Remington J, Heydemann P, Noble AG, Mets M, Holfels E, Withers S, 
Latkany P, Meier P, Toxoplasmosis Study Group. 2006. Outcome of 
treatment for congenital toxoplasmosis, 1981-2004: the national 

Full-Length Text Journal of Clinical Microbiology

Month XXXX  Volume 0  Issue 0 10.1128/jcm.00354-23 10

D
ow

nl
oa

de
d 

fro
m

 h
ttp

s:/
/jo

ur
na

ls.
as

m
.o

rg
/jo

ur
na

l/j
cm

 o
n 

01
 O

ct
ob

er
 2

02
3 

by
 1

30
.7

9.
54

.1
0.



collaborative Chicago-based, congenital toxoplasmosis study. Clin Infect 
Dis 42:1383–1394. https://doi.org/10.1086/501360

8. Wallon M, Kodjikian L, Binquet C, Garweg J, Fleury J, Quantin C, Peyron F. 
2004. Long-term ocular prognosis in 327 children with congenital 
toxoplasmosis. Pediatrics 113:1567–1572. https://doi.org/10.1542/peds.
113.6.1567

9. Robinson E, de Valk H, Villena I, Le Strat Y, Tourdjman M. 2021. National 
perinatal survey demonstrates a decreasing seroprevalence of 
Toxoplasma gondii infection among pregnant women in France, 1995 to 
2016: impact for screening policy. Euro Surveill 26:1900710. https://doi.
org/10.2807/1560-7917.ES.2021.26.5.1900710

10. Pinon JM, Dumon H, Chemla C, Franck J, Petersen E, Lebech M, Zu"erey 
J, Bessieres M-H, Marty P, Holliman R, Johnson J, Luyasu V, Lecolier B, Guy 
E, Joynson DHM, Decoster A, Enders G, Pelloux H, Candol# E. 2001. 
Strategy for diagnosis of congenital toxoplasmosis: evaluation of 
methods comparing mothers and newborns and standard methods for 
postnatal detection of immunoglobulin G, M, and A antibodies. J Clin 
Microbiol 39:2267–2271. https://doi.org/10.1128/JCM.39.6.2267-2271.
2001

11. Dunay IR, Gajurel K, Dhakal R, Liesenfeld O, Montoya JG. 2018. Treatment 
of toxoplasmosis: historical perspective, animal models, and current 
clinical practice. Clin Microbiol Rev 31:e00057-17. https://doi.org/10.
1128/CMR.00057-17

12. Guegan H, Stajner T, Bobic B, Press C, Olariu RT, Olson K, Srbljanovic J, 
Montoya JG, Djurković-Djaković O, Robert-Gangneux F. 2021. Maternal 
anti-Toxoplasma treatment during pregnancy is associated with reduced 
sensitivity of diagnostic tests for congenital infection in the neonate. J 
Clin Microbiol 59:e01368-20. https://doi.org/10.1128/JCM.01368-20

13. Robert-Gangneux F, Commerce V, Tourte-Schaefer C, Dupouy-Camet J. 
1999. Performance of a western blot assay to compare mother and 
newborn anti-Toxoplasma antibodies for the early neonatal diagnosis of 
congenital toxoplasmosis. Eur J Clin Microbiol Infect Dis 18:648–654. 
https://doi.org/10.1007/s100960050366

14. Machado AS, Andrade GMQ, Januário JN, Fernandes MD, Carneiro A, 
Carneiro M, Carellos EVM, Romanelli RMC, Vasconcelos-Santos DV, Vitor 
RWA. 2010. IgG and IgM western blot assay for diagnosis of congenital 
toxoplasmosis. Mem Inst Oswaldo Cruz 105:757–761. https://doi.org/10.
1590/s0074-02762010000600005

15. L’Ollivier C, Wallon M, Faucher B, Piarroux R, Peyron F, Franck J. 2012. 
Comparison of mother and child antibodies that target high-molecular-
mass Toxoplasma gondii antigens by immunoblotting improves neonatal 
diagnosis of congenital toxoplasmosis. Clin Vaccine Immunol 19:1326–
1328. https://doi.org/10.1128/CVI.00060-12

16. Bessières MH, Berrebi A, Rolland M, Bloom MC, Roques C, Cassaing S, 
Courjault C, Séguéla JP. 2001. Neonatal screening for congenital 
toxoplasmosis in a cohort of 165 women infected during pregnancy and 
in$uence of in utero treatment on the results of neonatal tests. Eur J 
Obstet Gynecol Reprod Biol 94:37–45. https://doi.org/10.1016/s0301-
2115(00)00300-6

17. Olariu TR, Remington JS, McLeod R, Alam A, Montoya JG. 2011. Severe 
congenital toxoplasmosis in the United States: clinical and serologic 
#ndings in untreated infants. Pediatr Infect Dis J 30:1056–1061. https://
doi.org/10.1097/INF.0b013e3182343096

18. Gilbert RE, Thalib L, Tan HK, Paul M, Wallon M, Petersen E, European 
Multicentre Study on Congenital Toxoplasmosis. 2007. Screening for 
congenital toxoplasmosis: accuracy of immunoglobulin M and 
immunoglobulin a tests after birth. J Med Screen 14:8–13. https://doi.
org/10.1258/096914107780154440

19. Bessières MH, Berrebi A, Cassaing S, Fillaux J, Cambus JP, Berry A, 
Assouline C, Ayoubi JM, Magnaval JF. 2009. Diagnosis of congenital 
toxoplasmosis: prenatal and neonatal evaluation of methods used in 
toulouse university hospital and incidence of congenital toxoplasmosis. 
Mem Inst Oswaldo Cruz 104:389–392. https://doi.org/10.1590/s0074-
02762009000200038

20. Murat JB, Souvignet A, Fricker-Hidalgo H, Brenier-Pinchart MP, Bost-Bru 
C, Pelloux H. 2015. Assessment of the IgA immunosorbent agglutination 
assay for the diagnosis of congenital toxoplasmosis on a series of 145 
toxoplasmic seroconversions. Clin Vaccine Immunol 22:456–458. https://
doi.org/10.1128/CVI.00666-14

21. Wallon M, Dunn D, Slimani D, Girault V, Gay-Andrieu F, Peyron F. 1999. 
Diagnosis of congenital toxoplasmosis at birth: what is the value of 
testing for IgM and IgA? Eur J Pediatr 158:645–649. 
https://doi.org/10.1007/s004310051168

Full-Length Text Journal of Clinical Microbiology

Month XXXX  Volume 0  Issue 0 10.1128/jcm.00354-23 11

D
ow

nl
oa

de
d 

fro
m

 h
ttp

s:/
/jo

ur
na

ls.
as

m
.o

rg
/jo

ur
na

l/j
cm

 o
n 

01
 O

ct
ob

er
 2

02
3 

by
 1

30
.7

9.
54

.1
0.



r

ͲϭϯϰͲr
r

VŶŶĞǆĞIϮII

ĞƐƚrĚĞrůĂrƚĞĐŚŶŝƋƵĞrĚĞrƐĠƌŽƚǇƉĂŐĞrĚĠĐƌŝƚĞrƉĂƌr^ŽƵƐĂoĞƚoĂů͕͘rϮϬϬϵrr

WĞƉƚŝĚĞƐIĞƚIĐŽĂƚŝŶŐI͗r»ŽƵƐĂrĞƚoĂů͕͘rϮϬϬϵrr

9ŽŶĚŝƚŝŽŶƐIĚ͛d/M^VI͗II

důŽĐĂŐĞr ϯйrĚĞrd»érϭŚr

4ĂǀĂŐĞr;œd»Ϳr Ϭ͘ϯϬйr

ƉrĚĞrĚŝůƵƚŝŽŶr œd»rϬ͕ϯйrнrƚƉrďůŽĐĂŐĞrd»érϯйr

MŝůƵƚŝŽŶr»ĠƌƵŵƐrr ϭͬϱϬr

NŶĐƵďĂƚŝŽŶréĐrN×r ϮŚr

rMŝůƵƚŝŽŶréĐrNN×r ϭͬϱϬϬϬr

r

ZĠƐƵůƚĂƚƐI͗I

(ΣI
ƐĠƌƵŵII

dǇƉĞI
ƐŽƵĐŚĞII MŐzI;hMͬŵ/ͿI MŐvI;hMͬŵ/ͿI VǀŝĚŝƚĠI 9ůŝŶŝƋƵĞI iàII

vZVϲIMMI

iàII
vZVϲI
MͬMMMI

iàII
vZVϳIMMMI

MŶƚĞƌƉƌĠƚĂƚŝ
ŽŶII

ϭr éĨϭr Ϭ͘ϯϮr͗rQĠŐĂƚŝĨrr Ϯϭϭr͗rœŽƐŝƚŝĨr ϴϰ͘ϭr ×ĠĂĐƚŝǀĂƚŝŽŶr
ƚƌĂŶƐƉůĂŶƚĂƚŝŽŶrr Ϭ͕ϰϮϲr ϭ͕ϮϬϵr Ϭ͕ϱϵϳϵr NNͲNͬNNNr

Ϯr ǇƉĞrNNr ϵ͘ϭϲr͗rœŽƐŝƚŝǀĞrr ϰϱϮr͗rœŽƐŝƚŝĨrr ϰϯ͘ϳr Hr;DнͿr ϭ͕ϭϳϲr Ϭ͕ϭϮϬr Ϭ͕ϭϲϲϭr NNr

ϯr éĨϮr Ϭ͘ϭϲr͗rQĠŐĂƚŝĨrr ϯϳϲr͗rœŽƐŝƚŝĨr Q×rr ×ĠĂĐƚŝǀĂƚŝŽŶr<N.r Ϭ͕ϭϯϬr Ϭ͕Ϯϳϵr Ϭ͕ϯϭϴϵr NNͲNͬNNNr

ϰr éĨϮr Ϭ͘Ϭϴr͗rQĠŐĂƚŝĨrr ϵϵϵr͗rœŽƐŝƚŝĨrr Q×rr ×ĠĂĐƚŝǀĂƚŝŽŶr<N.r Ϭ͕ϰϯϯr ϯ͕ϳϭϱr Ϯ͕ϵϮϯr NNͲNͬNNNͲNNNr

ϱr éĨϮr Ϭ͘Ϯϱr͗rQĠŐĂƚŝĨrr ϭϯϰϲ͗œŽƐŝƚŝĨrr Q×rr ×ĠĂĐƚŝǀĂƚŝŽŶr<N.r Ϭ͕Ϯϯϯr Ϯ͕ϳϱϵr ϯ͕ϴϬϰr NNͲNͬNNNͲNNNr

ϲr éĨϮr Ϭ͘Ϯϱr͗rQĠŐĂƚŝĨrr ϭϯϭϭ͗rœŽƐŝƚŝĨrr Q×rr ×ĠĂĐƚŝǀĂƚŝŽŶr<N.r Ϭ͕ϭϲϱr ϭ͕ϳϲϱr ϭ͕ϱϬϰϯr NNͲNͬNNNͲNNNr

ϳr ǇƉĞrNNr ϰ͘ϴϯr͗rœŽƐŝƚŝĨrr ϲϲϱr͗rœŽƐŝƚŝĨr ϯϴ͘ϰr Xr Ϯ͕ϵϱϯr Ϭ͕ϭϯϰr Ϭ͕ϭϯϬϯr NNr

ϴr ǇƉĞrNNr Ϭ͘ϭϲr͗rQĠŐĂƚŝĨrr ϰ͘ϵr͗rœŽƐŝƚŝĨrr Q×rr ×ĠĂĐƚŝǀĂƚŝŽŶrĂůůŽŐƌĞĨĨĞrr Ϭ͕Ϯϴϱr Ϭ͕ϭϯϱr Ϭ͕ϭϱϯϱr NNr

ϵr ǇƉĞrNNr Ϭ͘ϲr͗rMŽƵƚĞƵǆrr ϵϲϳr͗rœŽƐŝƚŝĨr ϴϰ͘ϴr Xr Ϭ͕ϵϯϴr Ϭ͕ϭϰϯr Ϭ͕ϭϳϭϭr NNr

ϭϬr .jϭϮr Ϭ͘ϱr͗rQĠŐĂƚŝĨrr ϱ͘ϯr͗rœŽƐŝƚŝĨrr Q×rr Xr Ϭ͕ϭϱϱr Ϭ͕ϭϯϱr Ϭ͕ϭϵϱϳr NNr

ϭϭr .jϭϮr Ϭ͘ϭϳr͗rQĠŐĂƚŝĨrr ϱ͘ϯr͗rœŽƐŝƚŝĨrr Q×rr Xr Ϭ͕ϭϲϳr Ϭ͕ϭϮϵr Ϭ͕ϮϮϯϳr NNr

ϭϮr éĨϭr Ϭ͘ϰr͗rQĠŐĂƚŝĨrr ϲϰ͘Ϭr͗rœŽƐŝƚŝĨrr Q×r ×ĠĂĐƚŝǀĂƚŝŽŶr<N.r Ϭ͕ϭϳϰr ϯ͕ϯϲϳr Ϭ͕ϭϲϵϰr NNͲNͬNNNr

ϭϯr ǇƉĞrNNr Ϭ͘Ϯϰr͗rQĠŐĂƚŝĨrr ϲ͘Ϭr͗rœŽƐŝƚŝĨrr Q×rr ×ĠĂĐƚŝǀĂƚŝŽŶrĂůůŽŐƌĞĨĨĞrr Ϭ͕Ϯϭϴϰr Ϭ͕ϭϰϲr Ϭ͕ϭϱϵϴr NNr

ϭϰr ǇƉĞrNNr Ϭ͘ϲϱr͗rœŽƐŝƚŝĨrr ϭϮϴ͗œŽƐŝƚŝǀĞrr Q×r Hr;DнͿr Ϭ͕ϮϳϬϳr Ϭ͕ϭϲϬr Ϭ͕ϭϳϬϯr NNr

ϭϱr ǇƉĞrNNr Ϭ͘ϭϮr͗rQĠŐĂƚŝĨrr ϭϰϭr͗rœŽƐŝƚŝĨr Q×rr HŶĨĂŶƚrDнr Ϭ͕ϯϮϵϵr Ϭ͕ϭϭϴr Ϭ͕ϮϵϮϳr NNr

ϭϲr ǇƉĞrNNr Ϭ͘Ϭϱr͗rQĠŐĂƚŝĨrr ϭϴϯr͗rœŽƐŝƚŝĨrr Q×rr ×ĠĂĐƚŝǀĂƚŝŽŶrĂůůŽŐƌĞĨĨĞrr Ϭ͕ϭϯϵϮr Ϭ͕ϯϭϱr Ϭ͕ϭϱϭϲr NNͲNͬNNNr

ϭϳr éĨϭr Ϭ͘Ϭϵr͗rQĠŐĂƚŝĨr ϳϲ͘ϰr͗rœŽƐŝƚŝĨrr Q×rr ×ĠĂĐƚŝǀĂƚŝŽŶrĐĠƌĠďƌĂůĞrr Ϭ͕ϭϳϵr ϭ͕ϳϴϮr Ϭ͕ϯϮϱϰr NNͲNͬNNNr

ϭϴr éĨϭr Ϭ͘ϭϮr͗rQĠŐĂƚŝĨrr ϰϴϵr͗rœŽƐŝƚŝĨrr Q×rr ×ĠĂĐƚŝǀĂƚŝŽŶr<N.r Ϭ͕ϴϮϲr ϯ͕ϯϮϭr ϭ͕ϴϭϬϮr NNͲNͬNNNͲNNNr

ϭϵr ǇƉĞrNNr ϵ͘ϰr͗rœŽƐŝƚŝĨr ϭϲϰr͗rœŽƐŝƚŝĨr ϵ͘ϵr Hr;DнͿr ϭ͕ϬϭϬϴr Ϭ͕ϭϴϰr Ϭ͕ϭϵϴϳr NNr

r



 

Julie DENIS 
Identification de marqueurs de 

l’infection par T. gondii 
 

 

L’infection à T. gondii est bégnine mais peut s’avérer grave et même fatale chez certains patients. Son 

diagnostic est sérologique et permet de préciser le stade de l’infection : évolutif (TE) ou chronique (TCh). 

Préciser le stade peut nécessiter des examens complémentaires ou multiples. Pour déterminer de nouveaux 

marqueurs du stade infectieux, nous avons exploré la dynamique d’évolution de 23 cytokines dans le sérum 

de femmes enceintes non infectées (NI), en phase de TE et TCh. En phase TE, la réponse Th1 est 

significativement augmentée et on montre une diminution rapide et significative des cytokines avec le titre 

des IgG. En phase de TCh, les taux de TNF-α, l’IL-17A et le CSF3 sont inférieurs à ceux des NI et TE. 

 T. gondii est une espèce unique qui présente une diversité de génotype en lien avec la virulence 

clinique. Pour développer un test indirect de typage, nous avons utilisé une approche expérimentale qui nous 

a permis d’identifier 727 protéines antigéniques de T. gondii. L’analyse du polymorphisme de ces protéines à 

partir de données WGS de 117 souches génotypées n’a pas permis d’identifier de mutation type spécifique 

permettant de discriminer les différents types de souches 

Mots clés : T. gondii, Toxoplasmose aigue, Toxoplasmose chronique, Cytokinome, Sérotypage 

 

T. gondii infection is mild but can be serious and even fatal in some patients. Its diagnosis is serological 

and makes it possible to specify the stage of the infection: acute (TA) or chronic (TCh). Specifying the stage 

may require additional or multiple examinations. To determine new markers of the infectious stage, we 

explored the dynamics of the evolution of 23 cytokines from sera of uninfected pregnant women (NI), with 

acute (TA) or chronic infection (TCh). For TA, Th1 response is significantly increased and a rapid and 

significant decrease in cytokines correlates with IgG kinetics. For TCh, levels of TNF-α, IL-17A, and CSF3 are 

lower than NI and TA patients. 

T. gondii is a unique species that exhibits genotype diversity related to clinical virulence. To develop an 

indirect typing test, we used an experimental approach that allowed us to identify 727 antigenic proteins of 

T. gondii. The analysis of the polymorphism of these proteins using WGS data from 117 genotyped strains 

does not allow identification of any specific type mutation making it possible to discriminate between the 

different types of strain 

Keywords : T. gondii, Acute toxoplasmosis, Chronic toxoplasmosis, Cytokine, Serotyping  


