


e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
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2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϮeǀŽŶeϭϳϯ
e

e

-ĂƐe3ĂůŝďƌŝĞƌůĂďŽƌĂƚŽƌŝƵŵeĞƌĨƺůůƚeĚŝĞerŶĨŽƌĚĞƌƵŶŐĞŶeŐĞŵćƘe-f=e5=efμZͬf5ieϭϳϬϮϱ͗ϮϬϭϴ͕eƵŵeĚŝĞeŝŶe
ĚŝĞƐĞƌerŶůĂŐĞeĂƵĨŐĞĨƺŚƌƚĞŶe3ŽŶĨŽƌŵŝƚćƚƐďĞǁĞƌƚƵŶŐƐƚćƚŝŐŬĞŝƚĞŶeĚƵƌĐŚǌƵĨƺŚƌĞŶ͘e-ĂƐe
3ĂůŝďƌŝĞƌůĂďŽƌĂƚŽƌŝƵŵeĞƌĨƺůůƚeŐĞŐĞďĞŶĞŶĨĂůůƐeǌƵƐćƚǌůŝĐŚĞeŐĞƐĞƚǌůŝĐŚĞeƵŶĚeŶŽƌŵĂƚŝǀĞerŶĨŽƌĚĞƌƵŶŐĞŶ͕e
ĞŝŶƐĐŚůŝĞƘůŝĐŚeƐŽůĐŚĞƌeŝŶeƌĞůĞǀĂŶƚĞŶeƐĞŬƚŽƌĂůĞŶe%ƌŽŐƌĂŵŵĞŶ͕eƐŽĨĞƌŶeĚŝĞƐĞeŶĂĐŚĨŽůŐĞŶĚeĂƵƐĚƌƺĐŬůŝĐŚe
ďĞƐƚćƚŝŐƚeǁĞƌĚĞŶ͘e

e
-ŝĞerŶĨŽƌĚĞƌƵŶŐĞŶeĂŶeĚĂƐe–ĂŶĂŐĞŵĞŶƚƐǇƐƚĞŵeŝŶeĚĞƌe-f=e5=efμZͬf5ieϭϳϬϮϱeƐŝŶĚeŝŶeĞŝŶĞƌeĨƺƌe
3ĂůŝďƌŝĞƌůĂďŽƌĂƚŽƌŝĞŶeƌĞůĞǀĂŶƚĞŶeμƉƌĂĐŚĞeǀĞƌĨĂƐƐƚeƵŶĚeƐƚĞŚĞŶeŝŶƐŐĞƐĂŵƚeŝŶemďĞƌĞŝŶƐƚŝŵŵƵŶŐeŵŝƚeĚĞŶe
%ƌŝŶǌŝƉŝĞŶeĚĞƌe-f=e5=efμZeϵϬϬϭ͘e
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e
pŝĞƐĞehƌŬƵŶĚĞŶĂŶůĂŐĞeŐŝůƚeŶƵƌeǌƵƐĂŵŵĞŶeŵŝƚeĚĞƌeƐĐŚƌŝĨƚůŝĐŚeĞƌƚĞŝůƚĞŶehƌŬƵŶĚĞeƵŶĚeŐŝďƚeĚĞŶe^ƚĂŶĚeǌƵŵe�ĞŝƚƉƵŶŬƚeĚĞƐe
sƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵƐeǁŝĞĚĞƌ͘epĞƌeũĞǁĞŝůƐeĂŬƚƵĞůůĞe^ƚĂŶĚeĚĞƌeŐƺůƚŝŐĞŶeƵŶĚeƺďĞƌǁĂĐŚƚĞŶesŬŬƌĞĚŝƚŝĞƌƵŶŐeŝƐƚeĚĞƌepĂƚĞŶďĂŶŬe
ĂŬŬƌĞĚŝƚŝĞƌƚĞƌe^ƚĞůůĞŶeĚĞƌepĞƵƚƐĐŚĞŶesŬŬƌĞĚŝƚŝĞƌƵŶŐƐƐƚĞůůĞeǌƵeĞŶƚŶĞŚŵĞŶe;ǁǁǁ͘ĚĂŬŬƐ͘ĚĞͿe
e
sĞƌǁĞŶĚĞƚĞerďŬƺƌǌƵŶŐĞŶ͗eƐŝĞŚĞeůĞƚǌƚĞeμĞŝƚĞe ^ĞŝƚĞeϯeǀŽŶeϭϳϯe
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e

e

HĂůŝďƌŝĞƌƵŶŐĞŶeŝŶeĚĞŶebĞƌĞŝĐŚĞŶ͗e
&ůĞŬƚƌŝƐĐŚĞeOĞƐƐŐƌƂƘĞŶe e e

8ůĞŝĐŚƐƚƌŽŵeƵŶĚe(ŝĞĚĞƌĨƌĞƋƵĞŶǌee e
− ^ƉĂŶŶƵŶŐeĂͿe
− ^ƚƌŽŵƐƚćƌŬĞeĂͿe
− ^ƉĂŶŶƵŶŐƐǀĞƌŚćůƚŶŝƐeĂͿe
− dŽĐŚƐƉĂŶŶƵŶŐƐŵĞƐƐŐƌƂƘĞŶeĂͿe
− tŝĚĞƌƐƚĂŶĚĂͿe
− qĂĚƵŶŐeĂͿe
− WŚĂƐĞŶǁŝŶŬĞůeeĂͿe
− &ůĞŬƚƌŝƐĐŚĞeqĞŝƐƚƵŶŐeĂͿe
− qĞŝƐƚƵŶŐƐĨĂŬƚŽƌeĂͿe
− &ůĞŬƚƌŝƐĐŚĞe&ŶĞƌŐŝĞeĂͿe
− 4ŶĚƵŬƚŝǀŝƚćƚeĂͿee
− HĂƉĂǌŝƚćƚeĂͿe
�ĞŝƚeƵŶĚe,ƌĞƋƵĞŶǌe
− �ĞŝƚŝŶƚĞƌǀĂůůeĂͿe
− ,ƌĞƋƵĞŶǌeƵŶĚezƌĞŚǌĂŚůeĂͿe

zŝŵĞŶƐŝŽŶĞůůĞeOĞƐƐŐƌƂƘĞŶee
qćŶŐĞe
− zƵƌĐŚŵĞƐƐĞƌeĂͿe
− 8ĞǁŝŶĚĞeĂͿe
− WĂƌĂůůĞůĞŶĚŵĂƘĞe
− qćŶŐĞŶŵĞƐƐŵŝƚƚĞůeĂͿe
− ^ƚƌŝĐŚŵĂƘĞ͕eiďƐƚćŶĚĞeĂͿe
tŝŶŬĞůe e
− (ĞŝŐƵŶŐe

e
ĂͿ ĂƵĐŚeĂůƐesŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐee

dŽĐŚĨƌĞƋƵĞŶǌͲeƵŶĚe^ƚƌĂŚůƵŶŐƐŵĞƐƐŐƌƂƘĞŶee
dŽĐŚĨƌĞƋƵĞŶǌŵĞƐƐŐƌƂƘĞŶee
− d,Ͳ^ƉĂŶŶƵŶŐeĂͿe
− d,Ͳ^ƚƌŽŵƐƚćƌŬĞeĂͿe
− d,Ͳ4ŵƉĞĚĂŶǌe;ZĞĨůĞǆŝŽŶƐĨĂŬƚŽƌͿeĂͿee
− d,ͲqĞŝƐƚƵŶŐeĂͿe
− d,ͲzćŵƉĨƵŶŐeĂͿe
− WƵůƐĨƂƌŵŝŐĞeOĞƐƐŐƌƂƘĞŶeĂͿe
− ±ƐǌŝůůŽƐŬŽƉŵĞƐƐŐƌƂƘĞŶeĂͿe
− iŶƐƚŝĞŐƐǌĞŝƚeĂͿe
− bĂŶĚďƌĞŝƚĞeĂͿe
±ƉƚŝƐĐŚĞeOĞƐƐŐƌƂƘĞŶee
− ZĂĚŝŽŵĞƚƌŝĞeĂͿe
− WŚŽƚŽŵĞƚƌŝĞeĂͿe

e
,ƺƌe ĚŝĞeŵŝƚe Ύe ŐĞŬĞŶŶǌĞŝĐŚŶĞƚĞŶeOĞƐƐŐƌƂƘĞŶͬHĂůŝďƌŝĞƌŐĞŐĞŶƐƚćŶĚĞe ŝƐƚe ĚĞŵe HĂůŝďƌŝĞƌůĂďŽƌĂƚŽƌŝƵŵ͕e
ŽŚŶĞeĚĂƐƐeĞƐeĞŝŶĞƌeǀŽƌŚĞƌŝŐĞŶe4ŶĨŽƌŵĂƚŝŽŶeƵŶĚe�ƵƐƚŝŵŵƵŶŐeĚĞƌeziŬŬ^eďĞĚĂƌĨ͕eĚŝĞeiŶǁĞŶĚƵŶŐeĚĞƌe
ŚŝĞƌeĂƵĨŐĞĨƺŚƌƚĞŶe(ŽƌŵĞŶͬHĂůŝďƌŝĞƌƌŝĐŚƚůŝŶŝĞŶeŵŝƚeƵŶƚĞƌƐĐŚŝĞĚůŝĐŚĞŶeiƵƐŐĂďĞƐƚćŶĚĞŶeŐĞƐƚĂƚƚĞƚ͘e
zĂƐe HĂůŝďƌŝĞƌůĂďŽƌĂƚŽƌŝƵŵe ǀĞƌĨƺŐƚe ƺďĞƌe ĞŝŶĞe ĂŬƚƵĞůůĞe qŝƐƚĞe ĂůůĞƌe (ŽƌŵĞŶͬHĂůŝďƌŝĞƌƌŝĐŚƚůŝŶŝĞŶe ŝŵe
ĨůĞǆŝďůĞŶeiŬŬƌĞĚŝƚŝĞƌƵŶŐƐďĞƌĞŝĐŚ͘e
e
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2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe
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rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϰeǀŽŶeϭϳϯ
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&ŝĐŚĞŶĂƵe

&ůĞŬƚƌŝƐĐŚĞeOĞƐƐŐƌƂƘĞŶeʹe8ůĞŝĐŚƐƚƌŽŵeƵŶĚe(ŝĞĚĞƌĨƌĞƋƵĞŶǌe
e

8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƉĂŶŶƵŶŐee
e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬee
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƉĂŶŶƵŶŐe Ϭese e ϯϱeŶse 3ƵƌǌƐĐŚůƵƐƐďƌƺĐŬĞe
Ϭese ďŝƐe ϮϬϬeŵse

e

ϭϰeŶse 3ĂůŝďƌŝĞƌƵŶŐeǀŽŶe
μƉĂŶŶƵŶŐƐƋƵĞůůĞŶeхeϮϬϬeŵse ďŝƐe Ϯese Ϭ͕ϭϬeђse

хeϮese ďŝƐe ϭϬese Ϭ͕ϭϲeђse
Ϭeŵse ďŝƐe фeϮϬϬeŵse ϭϮeŶse 3ĂůŝďƌŝĞƌƵŶŐeĚĞƌe

=ŝĐŚƚůŝŶĞĂƌŝƚćƚeǀŽŶe
sŽůƚŵĞƚĞƌŶee

ϮϬϬeŵse ďŝƐe фeϮese ϰϬeŶse
Ϯese ďŝƐe ϭϬese Ϭ͕Ϯϱeђse

хeϬeŵse ďŝƐe фeϮese Ϭ͕ϭϮeђse 3ĂůŝďƌŝĞƌƵŶŐeĚĞƌe
rďǁĞŝĐŚƵŶŐeǀŽŶe
sŽůƚŵĞƚĞƌŶeϮese ďŝƐe ϭϬese Ϭ͕Ϯϳeђse

хeϭϬese ďŝƐe ϭϬϬese Ϭ͕ϮϴeͼeϭϬʹϲeͼeheͲeϬ͕ϯϰeђse heсe–ĞƐƐǁĞƌƚe
eхeϭϬϬese ďŝƐe ϭϬϱϬese Ϭ͕ϮϰeͼeϭϬʹϲeͼeheнeϲϰeђse

BŽĐŚƐƉĂŶŶƵŶŐe
e

ϭeŬse ďŝƐee ϭϬeŬse e ϳ͕ϵeͼϭϬʹϲeͼeheнeϭϳeŵse
хeϭϬeŬse ďŝƐee ϲϬeŬse ϰϲeͼeϭϬʹϲeͼeheнeϬ͕ϵϱese

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
e
e

Ϯeŵse
e
e
e

ďŝƐe
e
e
e

ϭϬeŵse
e
e
e

ϭϬeBǌ͖eϭϮ͕ϱeBǌe ϮϲeͼϭϬͲϲeͼeheнeϬ͕ϭϭeђse heсe–ĞƐƐǁĞƌƚe
sĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐe
ǀŽŶe–ĞƐƐŐĞƌćƚĞŶeƐŝŶĚe
ĚĞƌe5ŝŶĨůƵƐƐeĚĞƌe
qĂƐƚŝŵƉĞĚĂŶǌeƵŶĚeĚŝĞe
tŝĞĚĞƌŚŽůďĂƌŬĞŝƚeǌƵe
ďĞƌƺĐŬƐŝĐŚƚŝŐĞŶ͘e
e
e
e

ϮϬeBǌ͖eϮϱeBǌ͖eϯϬeBǌ͖e
ϯϳ͕ϱeBǌ͖eϰϬeBǌ͖eϳϱeBǌ͖e

ϴϬeBǌ͖eϭϮϱeBǌ͖eϯϭϮ͕ϱeBǌ͖e
ϯϳϱeBǌe

ϮϴeͼϭϬͲϲeͼeheнeϮϯeŶse

ϰϴeBǌ͖eϲϬeBǌ͖eϲϮ͕ϱeBǌe ϭϵeͼϭϬͲϲeͼeheнeϬ͕ϭϭeђse
ϲϮϱeBǌ͖eϵϯϳ͕ϱeBǌ͖eϭeŬBǌe ϭϳeͼϭϬͲϲeͼeheнeϬ͕ϭϮeђse

e хeϭϬeŵse ďŝƐe ϲϬeŵse ϭϬeBǌ͖eϭϮ͕ϱeBǌe ϭϯeͼϭϬͲϲeͼeheнeϬ͕ϭϵeђse
e e e e ϮϬeBǌ͖eϮϱeBǌ͖eϯϬeBǌ͖e

ϯϳ͕ϱeBǌ͖eϰϬeBǌ͖eϳϱeBǌ͖e
ϴϬeBǌ͖eϭϮϱeBǌ͖eϯϭϮ͕ϱeBǌ͖e

ϯϳϱeBǌe

ϴ͕ϲeͼϭϬͲϲeͼeheнeϬ͕ϭϲeђse

e e e e ϰϴeBǌ͖eϲϬeBǌ͖eϲϮ͕ϱeBǌe ϭϬeͼϭϬͲϲeͼeheнeϬ͕ϭϲeђse
e e e e ϲϮϱeBǌ͖eϵϯϳ͕ϱeBǌ͖eϭeŬBǌe ϵ͕ϭeͼϭϬͲϲeͼeheнeϬ͕ϭϲeђse
e ϲϬeŵse ďŝƐe ϳ͕Ϯese ϭϬeBǌ͖eϭϮ͕ϱeBǌe ϭϬeͼϭϬͲϲeͼeheнeϬ͕ϭϰeђse
e e e e ϮϬeBǌ͖eϮϱeBǌ͖eϯϬeBǌ͖e

ϯϳ͕ϱeBǌ͖eϰϬeBǌ͖eϳϱeBǌ͖e
ϴϬeBǌ͖eϭϮϱeBǌ͖eϯϭϮ͕ϱeBǌ͖e

ϯϳϱeBǌe

Ϯ͕ϮeͼϭϬͲϲeͼeheнeϬ͕ϭϲeђse

e e e e ϰϴeBǌ͖eϲϬeBǌ͖eϲϮ͕ϱeBǌe ϰ͕ϮeͼϭϬͲϲeͼeheнeϬ͕ϭϰeђse
e e e e ϲϮϱeBǌ͖eϵϯϳ͕ϱeBǌ͖eϭeŬBǌe ϭ͕ϰeͼϭϬͲϲeͼeheнeϬ͕ϭϲeђse



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϱeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬee
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe ϮeŵseďŝƐeϮϮese ϭϬeBǌeďŝƐeϭe–Bǌe

Ϭ͕ϮϵeͼeϭϬʹϯeͼehe

heсe–ĞƐƐǁĞƌƚ͘e
sĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐe
ǀŽŶe–ĞƐƐŐĞƌćƚĞŶeƐŝŶĚe
ĚĞƌe5ŝŶĨůƵƐƐeĚĞƌeqĂƐƚͲͬe
rŶƐĐŚůƵƐƐŝŵƉĞĚĂŶǌe
ƵŶĚeĚŝĞetŝĞĚĞƌŚŽůͲ
ďĂƌŬĞŝƚeǌƵe
ďĞƌƺĐŬƐŝĐŚƚŝŐĞŶ͘e
e
ee
e
�ǁŝƐĐŚĞŶǁĞƌƚĞe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐǁĞƌƚĞe

sĞƌĞŝĐŚĞe
e

Ϯeŵse

ϭϬeBǌ͖eϮϬeBǌ͖eϰϬeBǌ͖eϱϱeBǌ͖e
ϭϮϬeBǌ͖eϰϬϬeBǌ͖ee

ϱϬϬeBǌ͖ee
ϭeŬBǌ͖eϭϬeŬBǌ͖eϮϬeŬBǌ͖ee

ϱϬeŬBǌ͖eϳϬeŬBǌ͖eϭϬϬeŬBǌ͖e
ϮϬϬeŬBǌ͖eϯϬϬeŬBǌe

e e ϱϬϬeŬBǌe Ϭ͕ϯϮeͼeϭϬʹϯeͼehe
e e ϭe–Bǌe Ϭ͕ϰϯeͼeϭϬʹϯeͼehe

e ϲeŵse ϭϬeBǌe Ϭ͕ϭϲͼeϭϬʹϯeͼehe
e e ϮϬeBǌe Ϭ͕ϭϰͼeϭϬʹϯeͼehe

e e

ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖ee
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee
ϭϬeŬBǌ͖eϮϬeŬBǌ͖eϱϬeŬBǌ͖e
ϳϬeŬBǌ͖eϭϬϬeŬBǌ͖eϮϬϬeŬBǌe

Ϭ͕ϭϯeͼeϭϬʹϯeͼehe

e e ϯϬϬeŬBǌe Ϭ͕ϭϱeͼeϭϬʹϯeͼehe
e e ϱϬϬeŬBǌe Ϭ͕ϭϳeͼeϭϬʹϯeͼehe
e e ϭe–Bǌe Ϭ͕ϮϮeͼeϭϬʹϯeͼehe

e ϭϬeŵse ϭϬeBǌe Ϭ͕ϭϯeͼeϭϬʹϯeͼehe e

e e ϮϬeBǌe Ϭ͕ϭϮeͼeϭϬʹϯeͼehe

e e

ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖ee
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee
ϭϬeŬBǌ͖eϮϬeŬBǌ͖eϱϬeŬBǌ͖e
ϳϬeŬBǌ͖eϭϬϬeŬBǌ͖eϮϬϬeŬBǌe

Ϭ͕ϭϬeͼeϭϬʹϯeͼehe

e e ϯϬϬeŬBǌe Ϭ͕ϭϮeͼeϭϬʹϯeͼehe
e e ϱϬϬeŬBǌe Ϭ͕ϭϲeͼeϭϬʹϯeͼehe
e e ϭe–Bǌe Ϭ͕ϮϭeͼeϭϬʹϯeͼehe

e ϮϬeŵse ϭϬeBǌe Ϭ͕ϭϮeͼeϭϬʹϯeͼehe e

e e ϮϬeBǌe Ϭ͕ϭϭeͼeϭϬʹϯeͼehe

e e

ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖ee
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee
ϭϬeŬBǌ͖eϮϬeŬBǌ͖eϱϬeŬBǌ͖e
ϳϬeŬBǌ͖eϭϬϬeŬBǌ͖eϮϬϬeŬBǌe

ϴϲeͼeϭϬʹϲeͼehe

e e ϯϬϬeŬBǌe Ϭ͕ϭϭeͼeϭϬʹϯeͼehe
e e ϱϬϬeŬBǌe Ϭ͕ϭϯeͼeϭϬʹϯeͼehe
e e ϭe–Bǌe Ϭ͕ϭϳeͼeϭϬʹϯeͼehe

e ϲϬeŵse ϭϬeBǌe ϱϰeͼeϭϬʹϲeͼehe e

e e

ϮϬeBǌ͖eϰϬeBǌ͖eϱϱeBǌ͖ee
ϭϮϬeBǌ͖eϰϬϬeBǌ͖eϱϬϬeBǌ͖ee
ϭeŬBǌ͖eϭϬeŬBǌ͖eϮϬeŬBǌ͖ee
ϱϬeŬBǌ͖eϳϬeŬBǌ͖eϭϬϬeŬBǌe

ϯϮeͼeϭϬʹϲeͼehe

e e ϮϬϬeŬBǌ͖eϯϬϬeŬBǌe ϰϲeͼeϭϬʹϲeͼehe
e e ϱϬϬeŬBǌe ϲϬeͼeϭϬʹϲeͼehe
e e ϭe–Bǌe ϵϱeͼeϭϬʹϲeͼehe



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϲeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬee
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
sĞƌĞŝĐŚĞe

e
e

ϭϬϬeŵse ϭϬeBǌe ϮϮeͼeϭϬʹϲeͼehe heсe–ĞƐƐǁĞƌƚ͘e
e
sĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐe
ǀŽŶe–ĞƐƐŐĞƌćƚĞŶeƐŝŶĚe
ĚĞƌe5ŝŶĨůƵƐƐeĚĞƌeqĂƐƚͲͬe
rŶƐĐŚůƵƐƐŝŵƉĞĚĂŶǌe
ƵŶĚeĚŝĞetŝĞĚĞƌŚŽůͲ
ďĂƌŬĞŝƚeǌƵe
ďĞƌƺĐŬƐŝĐŚƚŝŐĞŶ͘e

e ϮϬeBǌ͖eϰϬeBǌe ϮϬeͼeϭϬʹϲeͼehe
e ϱϱeBǌ͖eϭϮϬeBǌe ϭϳeͼeϭϬʹϲeͼehe

e
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee
ϭϬeŬBǌ͖eϮϬeŬBǌ͖eϱϬeŬBǌ͖e

ϳϬeŬBǌ͖eϭϬϬeŬBǌe
ϭϱeͼeϭϬʹϲeͼehe

e e ϮϬϬeŬBǌ͖eϯϬϬeŬBǌe ϮϱeͼeϭϬʹϲeͼehe
e e ϱϬϬeŬBǌe ϯϰeͼeϭϬʹϲeͼehe
e e ϭe–Bǌe ϱϯeͼeϭϬʹϲeͼehe

e ϮϬϬeŵse ϭϬeBǌe ϯϳeͼeϭϬʹϲeͼehe e
ee
�ǁŝƐĐŚĞŶǁĞƌƚĞe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐǁĞƌƚĞe

e e ϮϬeBǌ͖eϰϬeBǌe ϭϴeͼeϭϬʹϲeͼehe
e e ϱϱeBǌ͖eϭϮϬeBǌe ϭϱeͼeϭϬʹϲeͼehe

e e
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee
ϭϬeŬBǌ͖eϮϬeŬBǌ͖eϱϬeŬBǌ͖e

ϳϬeŬBǌe
ϭϮeͼeϭϬʹϲeͼehe

e e ϭϬϬeŬBǌe ϭϯeͼeϭϬʹϲeͼehe
e e ϮϬϬeŬBǌ͖eϯϬϬeŬBǌe ϮϯeͼeϭϬʹϲeͼehe
e e ϱϬϬeŬBǌe ϯϯeͼeϭϬʹϲeͼehe
e e ϭe–Bǌe ϰϵeͼeϭϬʹϲeͼehe

e ϲϬϬeŵse ϭϬeBǌe ϯϭeͼeϭϬʹϲeͼehe e

e e ϮϬeBǌ͖eϰϬeBǌe ϭϲeͼeϭϬʹϲeͼehe
e e ϱϱeBǌ͖eϭϮϬeBǌe ϭϯeͼeϭϬʹϲeͼehe

e e
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee
ϭϬeŬBǌ͖eϮϬeŬBǌ͖eϱϬeŬBǌ͖e

ϳϬeŬBǌe
ϭϬeͼeϭϬʹϲeͼehe

e e ϭϬϬeŬBǌe ϭϭeͼeϭϬʹϲeͼehe
e e ϮϬϬeŬBǌ͖eϯϬϬeŬBǌe ϮϭeͼeϭϬʹϲeͼehe
e e ϱϬϬeŬBǌe ϯϯeͼeϭϬʹϲeͼehe
e e ϭe–Bǌe ϱϬeͼeϭϬʹϲeͼehe

e ϭese ϭϬeBǌe ϭϳeͼeϭϬʹϲeͼehe e

e e ϮϬeBǌ͖eϰϬeBǌe ϭϭeͼeϭϬʹϲeͼehe

e e
ϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖e
ϱϬϬeBǌ͖eϭeŬBǌ͖eϭϬeŬBǌ͖ee
ϮϬeŬBǌ͖eϱϬeŬBǌ͖eϳϬeŬBǌe

ϳeͼeϭϬʹϲeͼehe

e e ϭϬϬeŬBǌe ϵeͼeϭϬʹϲeͼehe
e e ϮϬϬeŬBǌ͖eϯϬϬeŬBǌe ϭϯeͼeϭϬʹϲeͼehe
e e ϱϬϬeŬBǌe ϭϳeͼeϭϬʹϲeͼehe
e e ϭe–Bǌe ϯϬeͼeϭϬʹϲeͼehe



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϳeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬee
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
sĞƌĞŝĐŚĞe

Ϯese ϭϬeBǌe ϯϴeͼeϭϬʹϲeͼehe heсe–ĞƐƐǁĞƌƚ͘e
e
sĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐe
ǀŽŶe–ĞƐƐŐĞƌćƚĞŶeƐŝŶĚe
ĚĞƌe5ŝŶĨůƵƐƐeĚĞƌeqĂƐƚͲͬe
rŶƐĐŚůƵƐƐŝŵƉĞĚĂŶǌe
ƵŶĚeĚŝĞetŝĞĚĞƌŚŽůͲ
ďĂƌŬĞŝƚeǌƵe
ďĞƌƺĐŬƐŝĐŚƚŝŐĞŶ͘e

e ϮϬeBǌ͖eϰϬeBǌe ϭϮeͼeϭϬʹϲeͼehe

e
ϱϱeBǌ͖eϭϮϬeBǌ͖eeϰϬϬeBǌ͖e
ϱϬϬeBǌ͖eϭeŬBǌ͖eϭϬeŬBǌ͖ee
ϮϬeŬBǌ͖eϱϬeŬBǌ͖eϳϬeŬBǌe

ϳeͼeϭϬʹϲeͼehe

e e ϭϬϬeŬBǌe ϵeͼeϭϬʹϲeͼehe
e e ϮϬϬeŬBǌ͖eϯϬϬeŬBǌe ϭϭeͼeϭϬʹϲeͼehe
e e ϱϬϬeŬBǌe ϭϲeͼeϭϬʹϲeͼehe
e e ϭe–Bǌe ϮϵeͼeϭϬʹϲeͼehe

e ϰes͖eϲese ϭϬeBǌe ϯϮeͼeϭϬʹϲeͼehe e
�ǁŝƐĐŚĞŶǁĞƌƚĞe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐǁĞƌƚĞe

e e ϮϬeBǌ͖eϰϬeBǌe ϭϯeͼeϭϬʹϲeͼehe
e

e

ϱϱeBǌ͖eϭϮϬeBǌ͖eeϰϬϬeBǌ͖e
ϱϬϬeBǌ͖eϭeŬBǌ͖eϭϬeŬBǌ͖ee
ϮϬeŬBǌ͖eϱϬeŬBǌ͖eϳϬeŬBǌ͖e

ϭϬϬeŬBǌe

ϵeͼeϭϬʹϲeͼehe

e e ϮϬϬeŬBǌ͖eϯϬϬeŬBǌe ϮϭeͼeϭϬʹϲeͼehe
e e ϱϬϬeŬBǌe ϯϮeͼeϭϬʹϲeͼehe
e e ϭe–Bǌe ϯϱeͼeϭϬʹϲeͼehe

e ϴes͖eϭϬese ϭϬeBǌe ϭϵeͼeϭϬʹϲeͼehe e

e e ϮϬeBǌe ϭϯeͼeϭϬʹϲeͼehe
e e ϰϬeBǌe ϭϬeͼeϭϬʹϲeͼehe

e e

ϱϱeBǌ͖eϭϮϬeBǌ͖eeϰϬϬeBǌ͖e
ϱϬϬeBǌ͖eϭeŬBǌ͖eϭϬeŬBǌ͖ee
ϮϬeŬBǌ͖eϱϬeŬBǌ͖eϳϬeŬBǌ͖e

ϭϬϬeŬBǌe

ϴeͼeϭϬʹϲeͼehe

e e ϮϬϬeŬBǌ͖eϯϬϬeŬBǌe ϭϱeͼeϭϬʹϲeͼehe
e e ϱϬϬeŬBǌe ϯϬeͼeϭϬʹϲeͼehe
e e ϭe–Bǌe ϰϳeͼeϭϬʹϲeͼehe

e ϮϬese ϭϬeBǌe ϮϵeͼeϭϬʹϲeͼehe e

e e ϮϬeBǌe ϭϰeͼeϭϬʹϲeͼehe
e e ϰϬeBǌe ϭϭeͼeϭϬʹϲeͼehe

e e
ϱϱeBǌ͖eϭϮϬeBǌ͖eeϰϬϬeBǌ͖e
ϱϬϬeBǌ͖eϭeŬBǌ͖eϭϬeŬBǌ͖ee
ϮϬeŬBǌ͖eϱϬeŬBǌ͖eϳϬeŬBǌe

ϵeͼeϭϬʹϲeͼehe

e e ϭϬϬeŬBǌe ϭϬeͼeϭϬʹϲeͼehe
e e ϮϬϬeŬBǌ͖eϯϬϬeŬBǌe ϭϲeͼeϭϬʹϲeͼehe
e e ϱϬϬeŬBǌe ϯϮeͼeϭϬʹϲeͼehe
e e ϭe–Bǌe ϰϵeͼeϭϬʹϲeͼehe
e ϭϮes͖eϭϱes͖eϭϵese ϭeŬBǌ͖eϭϬeŬBǌ͖eϭϬϬeŬBǌe ϭϬeͼeϭϬʹϲeͼehe e
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e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϴeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬee
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
sĞƌĞŝĐŚĞe

хeϮϮeseďŝƐeϳϬese ϭϬeBǌeďŝƐeϯϬϬeŬBǌe e heсe–ĞƐƐǁĞƌƚ͘e
e
sĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐe
ǀŽŶe–ĞƐƐŐĞƌćƚĞŶeƐŝŶĚe
ĚĞƌe5ŝŶĨůƵƐƐeĚĞƌeqĂƐƚͲͬe
rŶƐĐŚůƵƐƐŝŵƉĞĚĂŶǌe
ƵŶĚeĚŝĞetŝĞĚĞƌŚŽůͲ
ďĂƌŬĞŝƚeǌƵe
ďĞƌƺĐŬƐŝĐŚƚŝŐĞŶ͘e

ϲϬese ϭϬeBǌe ϮϯeͼeϭϬʹϲeͼehe
e ϮϬeBǌ͖eϰϬeBǌe ϭϱeͼeϭϬʹϲeͼehe
e ϱϱeBǌ͖eϭϮϬeBǌe ϭϯeͼeϭϬʹϲeͼehe

e ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee
ϭϬeŬBǌ͖eϮϬeŬBǌ͖eϱϬeŬBǌe ϵeͼeϭϬʹϲeͼehe

e e ϳϬeŬBǌe ϭϬeͼeϭϬʹϲeͼehe
e e ϭϬϬeŬBǌe ϭϰeͼeϭϬʹϲeͼehe
e e ϮϬϬeŬBǌ͖eϯϬϬeŬBǌe ϮϮeͼeϭϬʹϲeͼehe
e хeϳϬeseďŝƐeϭϭϬese ϭϬeBǌeďŝƐeϮϬϬeŬBǌe e ee

�ǁŝƐĐŚĞŶǁĞƌƚĞe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐǁĞƌƚĞe

e ϭϬϬese ϭϬeBǌ͖eϮϬeBǌe ϭϵeͼeϭϬʹϲeͼehe
e e ϰϬeBǌe ϭϱeͼeϭϬʹϲeͼehe

e e
ϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖e
ϱϬϬeBǌ͖eϭeŬBǌ͖eϭϬeŬBǌ͖ee

ϮϬeŬBǌ͖eϱϬeŬBǌe
ϭϯeͼeϭϬʹϲeͼehe

e e ϳϬeŬBǌe ϮϬeͼeϭϬʹϲeͼehe
e e ϭϬϬeŬBǌe ϯϮeͼeϭϬʹϲeͼehe
e e ϮϬϬeŬBǌe ϯϳeͼeϭϬʹϲeͼehe
e хeϭϭϬeseďŝƐeϳϬϬese ϭϬeBǌeďŝƐeϭϬϬeŬBǌe e e

e ϮϬϬese ϭϬeBǌe ϮϳeͼeϭϬʹϲeͼehe e

e e ϮϬeBǌe ϮϭeͼeϭϬʹϲeͼehe
e e ϰϬeBǌe ϭϲeͼeϭϬʹϲeͼehe
e e ϱϱeBǌ͖eϭϮϬeBǌe ϭϱeͼeϭϬʹϲeͼehe
e e ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖e ϭϯeͼeϭϬʹϲeͼehe
e e ϭϬeŬBǌ͖eϮϬeŬBǌ͖eϱϬeŬBǌe ϭϳeͼeϭϬʹϲeͼehe
e e ϳϬeŬBǌe ϮϬeͼeϭϬʹϲeͼehe
e e ϭϬϬeŬBǌe ϯϭeͼeϭϬʹϲeͼehe

e ϲϬϬese ϰϬeBǌe ϭϳeͼeϭϬʹϲeͼehe e

e e ϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖e
ϱϬϬeBǌe

ϭϰeͼeϭϬʹϲeͼehe

e e ϭeŬBǌ͖eϭϬeŬBǌ͖eϮϬeŬBǌ͖ee
ϱϬeŬBǌe ϭϲeͼeϭϬʹϲeͼehe

e e ϳϬeŬBǌe ϮϱeͼeϭϬʹϲeͼehe
e e ϭϬϬeŬBǌe ϯϳeͼeϭϬʹϲeͼehe
e хeϳϬϬeseďŝƐeϭϬϬϬese ϭϬeBǌeďŝƐeϭϬϬeŬBǌe e e

e ϭϬϬϬese ϰϬeBǌe ϭϲeͼeϭϬʹϲeͼehe e

e e
ϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖e
ϱϬϬeBǌ͖eϭeŬBǌ͖eϭϬeŬBǌ͖ee

ϮϬeŬBǌe
ϭϰeͼeϭϬʹϲeͼehe

e e ϱϬeŬBǌe ϮϱeͼeϭϬʹϲeͼehe
e e ϳϬeŬBǌe ϯϮeͼeϭϬʹϲeͼehe
e e ϭϬϬeŬBǌe ϰϮeͼeϭϬʹϲeͼehe
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e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϵeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬee
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

BŽĐŚƐƉĂŶŶƵŶŐe

ƵĞůůĞŶe

ϭeŬsee ďŝƐe ϭϬeŬse ϭϬeBǌe ďŝƐe ϮϬeŬBǌe ϱϬeͼeϭϬʹϲeͼeheнeϮese eheсe–ĞƐƐǁĞƌƚe
e e e хeϮϬeŬBǌe ďŝƐe ϱϬeŬBǌe Ϭ͕ϯϰeͼeϭϬʹϯeͼeheнeϭ͕ϲese e

e e e e хeϱϬeŬBǌe ďŝƐe ϭϬϬeŬBǌe ϭ͕ϲeͼeϭϬʹϯeͼeheнeϬ͕ϵese e

e хeϭϬeŬsee ďŝƐe ϰϬeŬse ϭϬeBǌe ďŝƐe ϮϬeŬBǌe Ϭ͕ϭϬeͼeϭϬʹϯeͼeheнeϯ͕ϳese e
e e e e хeϮϬeŬBǌe ďŝƐe ϱϬeŬBǌe Ϭ͕ϰϯeͼeϭϬʹϯeͼeheнeϮ͕ϭese e
e e e e хeϱϬeŬBǌe ďŝƐe ϭϬϬeŬBǌe ϭ͕ϳeͼeϭϬʹϯeͼeheнeϬ͕ϳese e

–ĞƐƐŐĞƌćƚĞe ϭeŬsee ďŝƐe ϭϬeŬse
ϰϱeBǌe ďŝƐe eeeeϲϱeBǌe

ϱϬeͼeϭϬʹϲeͼeheнeϮese ee

e ϭϬeŬse ďŝƐe ϯϬeŬse Ϭ͕ϭϬeͼeϭϬʹϯeͼeheнeϯ͕ϳese e

JĞĐŚƚĞĐŬƐƉĂŶŶƵŶŐe ϱeŵse ďŝƐe ϮϮϬeŵse

ϭeBǌeďŝƐeϭϬeŬBǌe

ϭϬeͼeϭϬʹϲeͼeheнeϬ͕ϯϲeђse
нeϲ͕ϰeͼeϭϬʹϵesͬBǌeͼeĨe

rďƚĂƐƚǀĞƌĨĂŚƌĞŶeĂŶe
ϭϬe–ɏeqĂƐƚe
sĞƌĞŝĐŚƐĂŶŐĂďĞeŝŶe
μƉĂŶŶƵŶŐeμƉŝƚǌĞͲ
μƉŝƚǌĞe
heсesĞƚƌĂŐƐƐƉŝƚǌĞeĚĞƌe
μƉĂŶŶƵŶŐe
Ĩeсe7ƌĞƋƵĞŶǌe
-Ğƌe�ƵƐĂƚǌĞŝŶĨůƵƐƐe
ĂďǁĞŝĐŚĞŶĚĞƌe
qĂƐƚďĞĚŝŶŐƵŶŐĞŶe;ǁŝĞe
ǌ͘es͘eϱϬeɏeŽĚĞƌeϭe–ɏe
ŝƐƚeǌƵeďĞƌƺĐŬƐŝĐŚƚŝŐĞŶͿe

хeϮϮϬeŵse ďŝƐe Ϯ͕Ϯese ϵ͕ϯeͼeϭϬʹϲeͼeheнeϬ͕ϯϱeђse
нeϳ͕ϬeͼeϭϬʹϵesͬBǌeͼeĨe

e хeϮ͕Ϯese ďŝƐe ϮϮese ϵ͕ϯeͼeϭϬʹϲeͼeheнeϬ͕ϱϴeђse
нeϭϰeͼeϭϬʹϵesͬBǌeͼeĨe

e хeϮϮese ďŝƐe ϮϮϬese ϭϮeͼeϭϬʹϲeͼeheнeϯϱeђse
нeϳϱeͼeϭϬʹϵesͬBǌeͼeĨe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
rŵƉůŝƚƵĚĞŶƉĂƌĂŵĞƚĞƌee

ϱeŵse ďŝƐe ϱese -ieďŝƐeϭϬe–Bǌe ϮϱeͼeϭϬʹϯeͼeheнeϬ͕Ϯeђse ZƐǌŝůůŽƐŬŽƉeĂůƐe=ŽƌŵĂůe
heсe–ĞƐƐǁĞƌƚee e e хeϭϬe–BǌeďŝƐeϭϬϬe–Bǌe ϯϳeͼeϭϬʹϯeͼeheнeϬ͕ϱeђse

e e e хeϭϬϬe–BǌeďŝƐeϯϬϬe–Bǌe ϰϰeͼeϭϬʹϯeͼeheнeϬ͕ϰeђse
e e e хeϯϬϬe–BǌeďŝƐeϭe2Bǌe ϳϬeͼeϭϬʹϯeͼehe

хeϱese ďŝƐe ϱϬese -ieďŝƐeϮeŬBǌe ϭϮeͼeϭϬʹϯeͼeheнeϬ͕ϳeђse ee
e e e хeϮeŬBǌeďŝƐeϭϬe–Bǌe ϮϱeͼeϭϬʹϯeͼeheнeϬ͕ϳeђse

e
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2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϬeǀŽŶeϭϳϯ
e

e

8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe
e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬee
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚee sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe
–ĞƐƐŐĞƌćƚĞe

ϭϬϬeђre ďŝƐe Ϯere

e

Ϯ͕ϮeŶreďŝƐeϲϭeђre

²eсe–ĞƐƐǁĞƌƚe
Ĩeсe7ƌĞƋƵĞŶǌe
e
�ǁŝƐĐŚĞŶǁĞƌƚĞeƵŶĚe
ĂďǁĞŝĐŚĞŶĚĞe
–ĞƐƐďĞĚŝŶŐƵŶŐĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐǁĞƌƚĞe

ϭϬeBǌe ďŝƐe ϭeŬBǌe

ϭϬϬeђr͖eϮϬϬeђr͖ee
ϱϬϬeђre

ϭϬeBǌ͖eϭϮ͕ϱeBǌ͖eϮϬeBǌe ϲϮeͼeϭϬʹϲeͼe²e
ϮϱeBǌ͖eϯϬeBǌ͖eϯϳ͕ϱeBǌ͖ee
ϰϬeBǌ͖eϰϴeBǌ͖eϲϬeBǌ͖ee
ϲϮ͕ϱeBǌ͖eϳϱeBǌ͖eϴϬeBǌ͖ee

ϭϮϱeBǌ͖eϯϭϮ͕ϱeBǌ͖eϯϳϱeBǌ͖ee
ϲϮϱeBǌ͖eϵϯϳ͕ϱeBǌ͖eϭeŬBǌe

ϮϮeͼeϭϬʹϲeͼe²e

ϭeŵre

ϭϬeBǌ͖eϭϮ͕ϱeBǌe ϮϱeͼeϭϬʹϲeͼe²e
ϮϬeBǌe ϮϮeͼeϭϬʹϲeͼ²e

ϮϱeBǌ͖eϯϬeBǌ͖eϯϳ͕ϱeBǌ͖ee
ϰϬeBǌ͖eϰϴeBǌ͖eϲϬeBǌ͖ee
ϲϮ͕ϱeBǌ͖eϳϱeBǌ͖eϴϬeBǌ͖ee

ϭϮϱeBǌ͖eϯϭϮ͕ϱeBǌ͖eϯϳϱeBǌ͖ee
ϲϮϱeBǌ͖eϵϯϳ͕ϱeBǌ͖eϭeŬBǌe

ϭϴeͼeϭϬʹϲeͼe²e

Ϯeŵre

ϭϬeBǌ͖eϭϮ͕ϱeBǌe ϮϯeͼeϭϬʹϲeͼe²e
ϮϬeBǌe ϮϬeͼeϭϬʹϲeͼe²e

ϮϱeBǌ͖eϯϬeBǌ͖eϯϳ͕ϱeBǌ͖ee
ϰϬeBǌ͖eϰϴeBǌ͖eϲϬeBǌ͖ee

ϲϮ͕ϱeBǌe͖eϳϱeBǌ͖eϴϬeBǌ͖ee
ϭϮϱeBǌ͖eϯϭϮ͕ϱeBǌ͖eϯϳϱeBǌ͖ee
ϲϮϱeBǌ͖eϵϯϳ͕ϱeBǌ͖eϭeŬBǌe

ϭϱeͼeϭϬʹϲeͼe²e

ϱeŵr͖eϭϬeŵr͖eϮϬeŵre

ϭϬeBǌ͖eϭϮ͕ϱeBǌe ϮϮeͼeϭϬʹϲeͼe²e
ϮϬeBǌe ϮϬeͼeϭϬʹϲeͼe²e

ϮϱeBǌ͖eϯϬeBǌ͖eϯϳ͕ϱeBǌ͖ee
ϰϬeBǌ͖eϰϴeBǌ͖eϲϬeBǌ͖ee
ϲϮ͕ϱeBǌ͖eϳϱeBǌ͖eϴϬeBǌ͖ee

ϭϮϱeBǌ͖eϯϭϮ͕ϱeBǌ͖eϯϳϱeBǌ͖ee
ϲϮϱeBǌ͖eϵϯϳ͕ϱeBǌ͖eϭeŬBǌe

ϭϰeͼeϭϬʹϲeͼe²e

ϱϬeŵre

ϭϬeBǌ͖eϭϮ͕ϱeBǌe ϮϯeͼeϭϬʹϲeͼe²e
ϮϬeBǌ͖eϮϱeBǌ͖eϯϬeBǌ͖ee

ϯϳ͕ϱeBǌ͖eϰϬeBǌe ϮϭeͼeϭϬʹϲeͼe²e

ϰϴeBǌ͖eϲϬeBǌ͖eϲϮ͕ϱeBǌe ϭϲeͼeϭϬʹϲeͼe²e
ϳϱeBǌ͖eϴϬeBǌ͖eϭϮϱeBǌ͖ee

ϯϭϮ͕ϱeBǌ͖eϯϳϱeBǌ͖eϲϮϱeBǌ͖e
ϵϯϳ͕ϱeBǌ͖eϭeŬBǌe

ϭϱeͼeϭϬʹϲeͼe²e
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e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϭeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬee
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚee sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe
–ĞƐƐŐĞƌćƚĞe

ϭϬϬeŵr͖eϮϬϬeŵre

ϭϬeBǌ͖eϭϮ͕ϱeBǌe ϮϱeͼeϭϬʹϲeͼe²e ²eсe–ĞƐƐǁĞƌƚe
Ĩeсe7ƌĞƋƵĞŶǌe
e
�ǁŝƐĐŚĞŶǁĞƌƚĞeƵŶĚe
ĂďǁĞŝĐŚĞŶĚĞe
–ĞƐƐďĞĚŝŶŐƵŶŐĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐǁĞƌƚĞe

ϮϬeBǌ͖eϮϱeBǌ͖eϯϬeBǌ͖ee
ϯϳ͕ϱeBǌ͖eϰϬeBǌe ϮϭeͼeϭϬʹϲeͼe²e

ϰϴeBǌ͖eϲϬeBǌ͖eϲϮ͕ϱeBǌ͖eϳϱeBǌ͖e
ϴϬeBǌ͖eϭϮϱeBǌ͖ee

ϯϭϮ͕ϱeBǌ͖eϯϳϱeBǌ͖eϲϮϱeBǌ͖e
ϵϯϳ͕ϱeBǌ͖eϭeŬBǌe

ϭϲeͼeϭϬʹϲeͼe²e

ϱϬϬeŵr͖eϭere

ϭϬeBǌ͖eϭϮ͕ϱeBǌe ϯϬeͼeϭϬʹϲeͼe²e
ϮϬeBǌe ϮϴeͼeϭϬʹϲeͼe²e

ϮϱeBǌ͖eϯϬeBǌ͖eϯϳ͕ϱeBǌ͖ee
ϰϬeBǌ͖eϳϱeBǌ͖eϴϬeBǌ͖ee

ϭϮϱeBǌ͖eϯϭϮ͕ϱeBǌ͖eϯϳϱeBǌ͖e
eϲϮϱeBǌ͖eϵϯϳ͕ϱeBǌ͖eϭeŬBǌe

ϮϯeͼeϭϬʹϲeͼe²e

ϰϴeBǌ͖eϲϬeBǌ͖eϲϮ͕ϱeBǌe ϮϰeͼeϭϬʹϲeͼe²e

Ϯere

ϭϬeBǌ͖eϭϮ͕ϱeBǌ͖eϮϬeBǌe ϱϬeͼeϭϬʹϲeͼe²e
ϮϱeBǌ͖eϯϬeBǌ͖eϯϳ͕ϱeBǌ͖ee
ϰϬeBǌ͖eϰϴeBǌ͖eϲϬeBǌ͖ee
ϲϮ͕ϱeBǌ͖eϳϱeBǌ͖eϴϬeBǌ͖ee

ϭϮϱeBǌ͖eϯϭϮ͕ϱeBǌ͖eϯϳϱeBǌ͖ee
ϲϮϱeBǌ͖eϵϯϳ͕ϱeBǌ͖eϭeŬBǌee

ϰϱeͼeϭϬʹϲeͼe²e

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe
e

ϭϬϬeђre ďŝƐe ϭϬϬere ϭϬeBǌee ďŝƐe ϭϬeŬBǌe ϰ͕ϰeŶreďŝƐeϲ͕ϱeŵre

ϭϬϬeђre

ϭϬeBǌ͖eϮϬeBǌe ϳϲeͼeϭϬʹϲeͼe²e
ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖e

ϱϬϬeBǌ͖eϭeŬBǌe ϰϰeͼeϭϬʹϲeͼe²e

ϭϬeŬBǌe ϰϳeͼeϭϬʹϲeͼe²e

ϮϬϬeђre

ϭϬeBǌ͖eϮϬeBǌe ϲϴeͼeϭϬʹϲeͼe²e
ϰϬeBǌe ϯϵeͼeϭϬʹϲeͼe²e

ϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖eϱϬϬe
Bǌ͖eϭeŬBǌe

ϯϲeͼeϭϬʹϲeͼe²e

ϭϬeŬBǌe ϯϵeͼeϭϬʹϲeͼe²e

Ϭ͕ϱeŵre

ϭϬeBǌ͖eϮϬeBǌe ϲϰeͼeϭϬʹϲeͼe²e
ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌe ϮϴeͼeϭϬʹϲeͼe²e
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌe ϮϳeͼeϭϬʹϲeͼe²e

ϭϬeŬBǌe ϯϮeͼeϭϬʹϲeͼe²e

ϭeŵre

ϭϬeBǌe ϯϯeͼeϭϬʹϲeͼe²e
ϮϬeBǌe ϯϬeͼeϭϬʹϲeͼe²e

ϰϬeBǌ͖eϱϱeBǌe ϮϲeͼeϭϬʹϲeͼe²e
ϭϮϬeBǌ͖eϰϬϬeBǌ͖eϱϬϬeBǌ͖ee

ϭeŬBǌe ϮϱeͼeϭϬʹϲeͼe²e

ϭϬeŬBǌe ϮϳeͼeϭϬʹϲeͼe²e
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϮeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬee
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚee sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe
e Ϯeŵre

ϭϬeBǌe ϯϮeͼeϭϬʹϲeͼe²e ²eсe–ĞƐƐǁĞƌƚe
Ĩeсe7ƌĞƋƵĞŶǌe
e
�ǁŝƐĐŚĞŶǁĞƌƚĞeƵŶĚe
ĂďǁĞŝĐŚĞŶĚĞe
–ĞƐƐďĞĚŝŶŐƵŶŐĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐǁĞƌƚĞe

ϮϬeBǌe ϮϵeͼeϭϬʹϲeͼe²e
ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖e
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee

ϭϬeŬBǌe
ϮϰeͼeϭϬʹϲeͼe²e

ϱeŵre

ϭϬeBǌe ϯϮeͼeϭϬʹϲeͼe²e
ϮϬeBǌ͖eϰϬeBǌe ϮϵeͼeϭϬʹϲeͼe²e

ϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖ee
ϱϬϬeBǌ͖eϭeŬBǌ͖ee

ϭϬeŬBǌe
ϮϰeͼeϭϬʹϲeͼe²e

ϭϬeŵre

ϭϬeBǌe ϮϲeͼeϭϬʹϲeͼe²e
ϮϬeBǌe ϮϰeͼeϭϬʹϲeͼe²e

ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖e
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌe ϭϵeͼeϭϬʹϲeͼe²e

ϭϬeŬBǌe ϮϮeͼeϭϬʹϲeͼe²e

ϮϬeŵre

ϭϬeBǌe ϮϱeͼeϭϬʹϲeͼe²e
ϮϬeBǌe ϮϯeͼeϭϬʹϲeͼe²e

ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖e
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌe ϭϳeͼeϭϬʹϲeͼe²e

ϭϬeŬBǌe ϭϵeͼeϭϬʹϲeͼe²e

ϱϬeŵre

ϭϬeBǌe ϮϱeͼeϭϬʹϲeͼe²e
ϮϬeBǌ͖eϰϬeBǌe ϮϯeͼeϭϬʹϲeͼe²e
ϱϱeBǌ͖eϭϮϬeBǌ͖e

ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌe ϭϳeͼeϭϬʹϲeͼe²e

ϭϬeŬBǌe ϭϵeͼeϭϬʹϲeͼe²e

ϭϬϬeŵre

ϭϬeBǌe ϮϲeͼeϭϬʹϲeͼe²e
ϮϬeBǌ͖eϰϬeBǌe ϮϰeͼeϭϬʹϲeͼe²e
ϱϱeBǌ͖eϭϮϬeBǌ͖e
ϰϬϬeBǌ͖eϱϬϬeBǌe ϭϴeͼeϭϬʹϲeͼe²e

ϭeŬBǌ͖eϭϬeŬBǌe ϮϬeͼeϭϬʹϲeͼe²e

ϮϬϬeŵre
e

ϭϬeBǌee ϮϳeͼeϭϬʹϲeͼe²e
ϮϬeBǌ͖eϰϬeBǌe ϮϰeͼeϭϬʹϲeͼe²e
ϱϱeBǌ͖eϭϮϬeBǌ͖e

ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌe ϭϴeͼeϭϬʹϲeͼe²e

ϭϬeŬBǌe ϮϬeͼeϭϬʹϲeͼe²ee

ϱϬϬeŵre

ϭϬeBǌee ϯϲeͼeϭϬʹϲeͼe²e
ϮϬeBǌe ϯϰeͼeϭϬʹϲeͼe²e

ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖e
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖eϭϬeŬBǌe ϯϭeͼeϭϬʹϲeͼe²ee
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e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϯeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬee
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚee sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe
e ϭere

ϭϬeBǌe ϯϮeͼeϭϬʹϲeͼe²e ²eсe–ĞƐƐǁĞƌƚe
Ĩeсe7ƌĞƋƵĞŶǌe
e
�ǁŝƐĐŚĞŶǁĞƌƚĞeƵŶĚe
ĂďǁĞŝĐŚĞŶĚĞe
–ĞƐƐďĞĚŝŶŐƵŶŐĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐǁĞƌƚĞe

ϮϬeBǌe ϮϵeͼeϭϬʹϲeͼe²e
ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖e
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee

ϭϬeŬBǌe
ϮϱeͼeϭϬʹϲeͼe²e

Ϯere

ϭϬeBǌ͖eϮϬeBǌe ϰϬeͼeϭϬʹϲeͼe²e
ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖e
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee

ϭϬeŬBǌe
ϯϰeͼeϭϬʹϲeͼe²e

ϱer͖eϭϬere

ϭϬeBǌee ϯϵeͼeϭϬʹϲeͼe²e
ϮϬeBǌe ϯϳeͼeϭϬʹϲeͼe²e

ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖e
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee

ϭϬeŬBǌe
ϯϮeͼeϭϬʹϲeͼe²ee

ϮϬere

ϭϬeBǌ͖eϮϬeBǌe ϱϳeͼeϭϬʹϲeͼe²e
ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖e
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee

ϭϬeŬBǌe
ϱϯeͼeϭϬʹϲeͼe²e

ϱϬere

ϭϬeBǌ͖eϮϬeBǌee ϲϰeͼeϭϬʹϲeͼe²e
ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖e

ϰϬϬeBǌ͖eϱϬϬeBǌe ϱϵeͼeϭϬʹϲeͼe²e

ϭeŬBǌ͖eϭϬeŬBǌe ϲϴeͼeϭϬʹϲeͼe²ee

ϭϬϬere

ϭϬeBǌ͖eϮϬeBǌee ϳϱeͼeϭϬʹϲeͼe²e
ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖e

ϰϬϬeBǌ͖eϱϬϬeBǌe ϲϱeͼeϭϬʹϲeͼe²e

ϭeŬBǌ͖eϭϬeŬBǌe ϳϱeͼeϭϬʹϲeͼe²ee

ϭϬϬere ďŝƐee ϮϬϬere

e ϭϮeŵreďŝƐeϮϰeŵre

ϭϬeBǌe ďŝƐe ϭϬeŬBǌe Ϭ͕ϭϯeeͼeϭϬʹϯeͼe²e
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e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϰeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬee
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚee sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe

ƵĞůůĞŶe

ϮϬϬeree ďŝƐe ϯϬϬere ϭϬeBǌee ďŝƐe ϭeŬBǌe Ϭ͕ϯϬeͼeϭϬʹϯeͼe²eʹeϬ͕ϱϯeŵre ²eсe–ĞƐƐǁĞƌƚe
Ĩeсe7ƌĞƋƵĞŶǌe
e

ϯϬϬere ďŝƐe ϰϵϱere

ϭϬeBǌe ďŝƐe ϲϱeBǌe Ϭ͕ϰϴeͼeϭϬʹϯeͼe²eнeϭϭeŵre

ϲϱeBǌe ďŝƐe ϭϬϬeBǌe Ϭ͕ϰϵeͼeϭϬʹϯeͼe²eнeϭϭeŵre

ϭϬϬeBǌe ďŝƐe ϰϬϬeBǌe Ϭ͕ϳϰeͼeϭϬʹϯeͼe²eнeϳ͕ϳeŵre

ϰϬϬeBǌe ďŝƐe ϭeŬBǌe ϭ͕ϱeͼeϭϬʹϯeͼe²eнeϰ͕Ϭeŵre

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe
μƚƌŽŵǌĂŶŐĞŶeƵŶĚe
μƚƌŽŵǌĂŶŐĞŶǁĂŶĚůĞƌe

ϭϬeђre ďŝƐe ϮϰϬϬere

ϭeďŝƐeEetŝĐŬůƵŶŐĞŶe
ϭϬeBǌeďŝƐeϭeŬBǌe

хeϭeŬBǌeďŝƐeϭϬeŬBǌͬEe
e
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-·XŝŶ e
ũĞĚŽĐŚeŶŝĐŚƚeŬůĞŝŶĞƌeĂůƐe
ϵϬeͼeϭϬʹϲeͼe²eŽĚĞƌeϴeŶre

tŝŶeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
μƚƌŽŵƐƚćƌŬĞeĚĞƌe
5ŝŶĨĂĐŚǁŝĐŬůƵŶŐ͘et-·Xe
ŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƐe
–ĞƐƐŽďũĞŬƚƐeŝŵe
μƚƌĞƵĨĞůĚeĚĞƐe
ƐƚƌŽŵĚƵƌĐŚĨůŽƐƐĞŶĞŶe
qĞŝƚĞƌƐ͘e

5ƌƐĂƚǌĂďůĞŝƚƐƚƌŽŵƐƚćƌŬĞe²e

Ϭ͕Ϯeђre ďŝƐe ϮϬϬeŵre ĂŶeZ=eďŝƐeϭe2ёe

e
e
e

ϭϬeͼeϭϬʹϲeͼe²eďŝƐe
ϱ͕ϴeͼeϭϬͲϯeͼe²e

μŝĞŚĞe–Ăƚƌŝǆe–͘ϭe
e
e

2ĞƐĂŵƚƵŶƐŝĐŚĞƌŚĞŝƚehe
ŝƐƚeĂďŚćŶŐŝŐeǀŽŶeĚĞƌe
ƌĞů͘e·ŶƐŝĐŚĞƌŚĞŝƚe
h;Z=ͿͬZ=eĚĞƐe
3ĂůŝďƌŝĞƌǁŝĚĞƌƐƚĂŶĚĞƐe
Z=͘e

e
–Ăƚƌŝǆe–͘ϭeͣ5ƌƐĂƚǌĂďůĞŝƚƐƚƌŽŵƐƚćƌŬĞ͞e

e e e e e e e
e e e e

(ŽƌŵĂůǁŝĚĞƌƐƚĂŶĚeZ(e ϭeŬΩe ϭϬeŬΩe ϭϬϬeŬΩe ϭe–Ωe ϭϬe–Ωe ϭϬϬe–Ωe ϭe2Ωe

(ŽŵŝŶĂůƐƉĂŶŶƵŶŐee ^ƚƌŽŵƐƚćƌŬĞeͮeĞƌǁĞŝƚĞƌƚĞeOĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeheŝŶeђiͬie ^ƚƌŽŵƐƚćƌŬĞeͮeheeŝŶeŵiͬie

ϲϬese ϲϬeŵre

ϭϬe

ϲeŵre

ϭϬe

ϲϬϬeђre

ϭϯe

ϲϬeђre

ϭϵe

ϲeђre

ϳϬe

ϲϬϬeŶre

Ϭ͕ϲe

ϲϬeŶre

ϱ͕ϴe
ϭϭϬese ϭϭϬeŵre ϭϭeŵre ϭ͕ϭeŵre ϭϭϬeђre ϭϭeђre ϭ͕ϭeђre ϭϭϬeŶre

ϮϯϬese ϮϯϬeŵre Ϯϯeŵre Ϯ͕ϯeŵre ϮϯϬeђre Ϯϯeђre Ϯ͕ϯeђre ϮϯϬeŶre

ϰϬϬese ϰϬϬeŵre ϰϬeŵre ϰeŵre ϰϬϬeђre ϰϬeђre ϰ͕Ϭeђre ϰϬϬeŶre

e e



e
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e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϱeǀŽŶeϭϳϯ
e

e

e
e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƚƌŽŵƐƚćƌŬĞe

ƵĞůůĞŶ͕e–ĞƐƐŐĞƌćƚĞe

ϬeƉree ďŝƐe ϭϬeŶre

ee
e

Ϭ͕ϴϱeĨreďŝƐeϱϭeĨre ²eсe–ĞƐƐǁĞƌƚe
e
�ǁŝƐĐŚĞŶǁĞƌƚĞe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐǁĞƌƚĞe

ϬeƉre
ϭeƉre
ϭϬeƉre
ϭϬϬeƉre
ϭeŶre
ϭϬeŶre

ϭϮeeĨre
Ϭ͕ϴϱeͼeϭϬʹϯeͼe²e
Ϭ͕ϱϯeͼeϭϬʹϯeͼe²e
ϳϱeͼeϭϬʹϲeͼe²e
ϭϬeͼeϭϬʹϲeͼe²e
ϱ͕ϭeͼeϭϬʹϲeͼe²e

хeϭϬeŶre ďŝƐe ϭϬϬeŶre ϰ͕ϭeͼeϭϬʹϲeͼe²eнeϭϬeĨre ²eсe–ĞƐƐǁĞƌƚe
eхeϭϬϬeŶre ďŝƐe фeϭeђre ϭ͕ϰeͼeϭϬʹϲeͼe²eнeϬ͕ϮϭeƉre

ϭeђre ďŝƐe ϭϬeђre ϭ͕ϰeͼeϭϬʹϲeͼe²eнeϬ͕ϭϵeƉre
хeϭϬeђre ďŝƐe ϭϬϬeђre ϭ͕ϰeͼeϭϬʹϲeͼe²eнeϭ͕ϴeƉre

хeϭϬϬeђre ďŝƐe ϱϬϬeђre ϭ͕ϭeͼeϭϬʹϲeͼe²eнeϳϮeƉre
ϮϬeђre ďŝƐe ϮϬϬeђre

e

ϭ͕ϰeͼeϭϬʹϲeͼe²eнeϭϰeƉre
ϮϬϬeђre ďŝƐe Ϯeŵre Ϭ͕ϱϰeͼeϭϬʹϲeͼe²eнeϬ͕ϮϯeŶre
Ϯeŵre ďŝƐe ϭϬeŵre ϭ͕ϭeͼeϭϬʹϲeͼe²eнeϮ͕ϰeŶre

ϭϬeŵre ďŝƐe ϱϬeŵre Ϭ͕ϵϬeͼeϭϬʹϲeͼe²eнeϮϱeŶre
ϱϬeŵre ďŝƐe ϮϬϬeŵre Ϭ͕ϯϯeͼeϭϬʹϲeͼe²eнeϬ͕Ϯϲeђre

ϮϬϬeŵre ďŝƐe ϭere ϭϮeͼeϭϬʹϲeͼe²e
ϭere ďŝƐe ϭϬere ϭϲeͼeϭϬʹϲeͼe²e

eϭϬere ďŝƐe ϭϬϬere ϮϴeͼeϭϬʹϲeͼe²e
ϭϬϬere ďŝƐe ϯϬϬere e ϯϳeͼeϭϬʹϲeͼe²e

2ůĞŝĐŚƐƚƌŽŵƐƚćƌŬĞe

ƵĞůůĞŶe

ϯϬϬere ďŝƐe ϳϬϬere e ϮϳeͼeϭϬʹϲeͼe²eнeϮ͕ϯeŵre

2ůĞŝĐŚƐƚƌŽŵƐƚćƌŬĞe
–ĞƐƐŐĞƌćƚĞe

e

eϮϬeђre ďŝƐe Ϯeŵre

e

Ϭ͕ϰϴeͼeϭϬʹϲeͼe²eнeϭϵeƉre
Ϯeŵre ďŝƐe ϮϬeŵre ϭ͕ϭeͼeϭϬʹϲeͼe²eнeϭ͕ϬeŶre

ϮϬeŵre ďŝƐe ϮϬϬeŵre Ϭ͕ϮϲeͼeϭϬʹϲeͼe²eнeϮϰeŶre
ϮϬϬeŵre ďŝƐe Ϯere ϭϮeeͼeϭϬʹϲeͼe²e

2ůĞŝĐŚƐƚƌŽŵƐƚćƌŬĞe
μƚƌŽŵǌĂŶŐĞŶeƵŶĚe
μƚƌŽŵǌĂŶŐĞŶǁĂŶĚůĞƌe

Ϭere ďŝƐe ϯϬϬϬere ϭeďŝƐeEetŝĐŬůƵŶŐĞŶe
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-·XŝŶ
e

ũĞĚŽĐŚeŶŝĐŚƚeŬůĞŝŶĞƌeĂůƐe
ϴeͼeϭϬʹϲeͼe²eŽĚĞƌeϲeŶre

tŝŶeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
μƚƌŽŵƐƚćƌŬĞeĚĞƌe
5ŝŶĨĂĐŚǁŝĐŬůƵŶŐ͘e
t-·XeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƐe
–ĞƐƐŽďũĞŬƚƐeŝŵe
μƚƌĞƵĨĞůĚeĚĞƐe
ƐƚƌŽŵĚƵƌĐŚĨůŽƐƐĞŶĞŶe
qĞŝƚĞƌƐ͘e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϲeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚee

sĞŵĞƌŬƵŶŐĞŶe

qĂĚƵŶŐe
e ϮϬeƉie ďŝƐe ϮϬϬeƉie e Ϭ͕ϱϬeͼeϭϬʹϯeͼe
eнeϬ͕ϬϮϱeƉie ƌĞĐŚƚĞĐŬĨƂƌŵŝŐĞe
μƚƌŽŵŝŵƉƵůƐĞee
шeϭeƐ͕e-ĂƵĞƌeƚeƵŶĚe
rŶƐƚŝĞŐƐǌĞŝƚĞŶe
чeϭϬeђƐeĂůƐe%ƌŽĚƵŬƚee

eсefeͼeƚ͖e
2ĞƐĂŵƚƵŶƐŝĐŚĞƌŚĞŝƚe
ĞƌƌĞĐŚŶĞƚeĂƵƐeĚĞƌe
ƌĞů͘e·ŶƐŝĐŚĞƌŚĞŝƚe
t;fŝŶͿeĚĞƌe
3ĂůŝďƌŝĞƌƐƚƌŽŵͲ
ƐƚćƌŬĞ͘e

хeϮϬϬeƉie ďŝƐe ϮeŶie e Ϭ͕ϯϯeͼeϭϬʹϯeͼe
eнeϬ͕ϬϱeƉie

хeϮeŶie ďŝƐe ϭϭeie e ϲϬeͼeϭϬʹϯeͼe
eнeϬ͕ϱeƉie

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
ŚĂƌŵŽŶŝƐĐŚĞe
ZďĞƌǁĞůůĞŶe


ƵĞůůĞŶeƵŶĚe
–ĞƐƐŐĞƌćƚĞe

5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
2ƌƵŶĚǁĞůůĞe

e e
e
e hϭeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe

2ƌƵŶĚǁĞůůĞe
hŶeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
ŶͲƚĞŶeŚĂƌŵŽŶŝƐĐŚĞŶe
ZďĞƌǁĞůůĞe
Ĩϭeсe7ƌĞƋƵĞŶǌeĚĞƌe
2ƌƵŶĚǁĞůůĞe
ĨŶeсe7ƌĞƋƵĞŶǌe
ZďĞƌǁĞůůĞe
ŶeсeĨŶeͬeĨϭ͕eŶeхeϭe
-ŝĞerŶǌĂŚůeĚĞƌe
ZďĞƌǁĞůůĞŶeŝƐƚeĂƵĨe
ĞŝŶĞeZďĞƌǁĞůůĞe
ďĞƐĐŚƌćŶŬƚ͘e
e

ϭϬϬeŵse ďŝƐe ϱϬϬese
ϰϱeBǌeчeĨϭeчeϲϱeBǌe
ϭeŵseчehŶeчeϮϬϬese

ϭeйeчe;hŶeͬehϭͿeчeϰϬeйe
ϮeчeŶeчeϭϬϬe
eĨŶeчeϲeŬBǌe

ϮϬeͼeϭϬͲϲeͼehϭe
ďŝƐe

ϯϵeͼeϭϬͲϲeͼehϭe
ϭϬϬeŵse ϮϲeͼeϭϬͲϲeͼehϭe
ϮϬϬeŵse ϮϱeͼeϭϬͲϲeͼehϭe
ϭ͕Ϯese ϮϬeͼeϭϬͲϲeͼehϭe
ϴese ϮϱeͼeϭϬͲϲeͼehϭe
ϭϲesee ϯϬeͼeϭϬͲϲeͼehϭe
ϯϬese ϮϬeͼeϭϬͲϲeͼehϭe
ϲϬese ϮϬeͼeϭϬͲϲeͼehϭe
ϭϮϬese ϯϬeͼeϭϬͲϲeͼehϭe
ϮϰϬese ϯϵeͼeϭϬͲϲeͼehϭe
ϰϲϬese ϯϵeͼeϭϬͲϲeͼehϭe

e 5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌeZďĞƌǁĞůůĞe e e hϭeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
2ƌƵŶĚǁĞůůĞe
hŶeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
ZďĞƌǁĞůůĞe
Ĩϭeсe7ƌĞƋƵĞŶǌeĚĞƌe
2ƌƵŶĚǁĞůůĞe
ĨŶeсe7ƌĞƋƵĞŶǌe
ZďĞƌǁĞůůĞe
ŶeсeĨŶeͬeĨϭ͕eŶeхeϭe
-ŝĞerŶǌĂŚůeĚĞƌe
ZďĞƌǁĞůůĞŶeŝƐƚeĂƵĨe
ĞŝŶĞeZďĞƌǁĞůůĞe
ďĞƐĐŚƌćŶŬƚ͘e

ϭeŵse ďŝƐe ϮϬϬese ϰϱeBǌeчeĨϭeчeϲϱeBǌe
ϭϬϬeŵseчehϭeчeϱϬϬese
ϭeйeчe;hŶeͬehϭͿeчeϰϬeйe

ϮeчeŶeчeϭϬϬe
eĨŶeчeϲeŬBǌe

Ϭ͕ϭϯeͼeϭϬͲϯeͼehŶe
ďŝƐe

ϭ͕ϭeͼeϭϬͲϯeͼehŶe
e

ƐŝĞŚĞe–Ăƚƌŝǆe–͘ϭϱe



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϳeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚee

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe
ŚĂƌŵŽŶŝƐĐŚĞe
ZďĞƌǁĞůůĞŶee

ƵĞůůĞŶeƵŶĚe
–ĞƐƐŐĞƌćƚĞe

5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
2ƌƵŶĚǁĞůůĞe

e
e ²ϭeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe

2ƌƵŶĚǁĞůůĞe
²Ŷeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌee
ZďĞƌǁĞůůĞe
Ĩϭeсe7ƌĞƋƵĞŶǌeĚĞƌe
2ƌƵŶĚǁĞůůĞe
eĨŶeсe7ƌĞƋƵĞŶǌeĚĞƌe
ZďĞƌǁĞůůĞe
ŶeсeĨŶeͬeĨϭ͕eŶeхeϭe
-ŝĞerŶǌĂŚůeĚĞƌe
ZďĞƌǁĞůůĞŶeŝƐƚeĂƵĨeĞŝŶĞe
ZďĞƌǁĞůůĞeďĞƐĐŚƌćŶŬƚ͘e
²ƐeсeμƉŝƚǌĞŶǁĞƌƚeĚĞƐe
μƚƌŽŵƐŝŐŶĂůƐe
sĞŝe–ĞƐƐŐĞƌćƚĞŶeŵŝƚe
ĂŶŐĞƐĐŚůŽƐƐĞŶĞŵe
;�ĂŶŐĞŶͲͿͲμƚƌŽŵǁĂŶĚůĞƌe
ŬĂŶŶeƐŝĐŚeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĞƌŚƂŚĞŶ͘e-Ğƌe
–ĞƐƐďĞƌĞŝĐŚeĞƌǁĞŝƚĞƌƚe
ƐŝĐŚeĂƵĨe²ϭeчeϲϬϬer͘e
-ŝĞe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶe
μƚƌŽŵǁĂŶĚůĞƌŶeĞƌĨŽůŐƚe
ŝŵesĞƌďƵŶĚeŵŝƚeĚĞŵe
rŶǌĞŝŐĞŐĞƌćƚeĨƺƌeĚĂƐe
μĞŬƵŶĚćƌƐŝŐŶĂů͘e

ϭϬϬeŵre ďŝƐe ϲϬere ϰϱeBǌeчeĨϭeчeϲϱeBǌe
ϮeчeŶeчeϭϬϬe
²Ɛeчeϭϭϯere

ϯϮeͼeϭϬͲϲeͼe²ϭe
ďŝƐee

ϳϭeͼeϭϬͲϲeͼe²ϭe

ϭϬϬeŵre ϭeŵreчe²Ŷeчeϰ͕ϴere
ĨŶeчeϲeŬBǌe

ϭeйeчe;²Ŷeͬe²ϭͿeчeϯϬeйe

ϯϮeͼeϭϬͲϲeͼe²ϭe

ϮϬϬeŵre ϰϳeͼeϭϬͲϲeͼe²ϭe

ϰϬϬeŵre ϰϳeͼeϭϬͲϲeͼe²ϭe

ϴϬϬeŵre ϰϳeͼeϭϬͲϲeͼe²ϭe

ϭ͕ϲere ϰϱeͼeϭϬͲϲeͼe²ϭe

ϰere ϱϳeͼeϭϬͲϲeͼe²ϭe

ϱere ϱϳeͼeϭϬͲϲeͼe²ϭe

ϭϲere ϱϱeͼeϭϬͲϲeͼe²ϭe

ϯϬere ϭϲϬeŵreчe²Ŷeчeϭϴere
ĨŶeчeϯeŬBǌe

ϭeйeчe;²Ŷeͬe²ϭͿeчeϯϬeйe

ϳϭeͼeϭϬͲϲeͼe²ϭe

ϲϬere ϳϭeͼeϭϬͲϲeͼe²ϭe
e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϴeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚee

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞee
BĂƌŵŽŶŝƐĐŚĞe
ZďĞƌǁĞůůĞŶe
e


ƵĞůůĞŶeƵŶĚe
–ĞƐƐŐĞƌćƚĞe

5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌeZďĞƌǁĞůůĞe ϰϱeBǌeчeĨϭeчeϲϱeBǌe
ϮeчeŶeчeϭϬϬe
²Ɛeчeϭϭϯere

e ²ϭeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
2ƌƵŶĚǁĞůůĞe
²Ŷeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌee
ZďĞƌǁĞůůĞe
Ĩϭeсe7ƌĞƋƵĞŶǌeĚĞƌe
2ƌƵŶĚǁĞůůĞe
eĨŶeсe7ƌĞƋƵĞŶǌeĚĞƌe
ZďĞƌǁĞůůĞe
ŶeсeĨŶeͬeĨϭ͕eŶeхeϭe
e

ϭeŵre ďŝƐe ϰ͕ϴere ϭϬϬeŵreчe²ϭeчeϭϲere
ĨŶeчeϲeŬBǌe

ϭeйeчe²Ŷeͬe²ϭeчeϯϬeйe

Ϭ͕ϮϮeͼeϭϬͲϯeͼe²Ŷe
ďŝƐe

Ϭ͕ϰϲeͼeϭϬͲϯeͼe²Ŷe
e

ƐŝĞŚĞe–Ăƚƌŝǆe–͘ϭϲe

e ϭϲϬeŵre ďŝƐe ϭϴere ϭϲereчe²ϭeчeϲϬere
ĨŶeчeϯeŬBǌe

ϭeйeчe;²Ŷeͬe²ϭͿeчeϯϬeйe

Ϭ͕ϮϮeͼeϭϬͲϯeͼe²Ŷe
ďŝƐe

Ϭ͕ϰϲeͼeϭϬͲϯeͼe²Ŷe
e

ƐŝĞŚĞe–Ăƚƌŝǆe–͘ϭϲe

-ŝĞerŶǌĂŚůeĚĞƌe
ZďĞƌǁĞůůĞŶeŝƐƚeĂƵĨe
ĞŝŶĞeZďĞƌǁĞůůĞe
ďĞƐĐŚƌćŶŬƚ͘e
²ƐeсeμƉŝƚǌĞŶǁĞƌƚeĚĞƐe
μƚƌŽŵƐŝŐŶĂůƐe
sĞŝe–ĞƐƐŐĞƌćƚĞŶeŵŝƚe
ĂŶŐĞƐĐŚůŽƐƐĞŶĞŵe
;�ĂŶŐĞŶͲͿͲ
μƚƌŽŵǁĂŶĚůĞƌeŬĂŶŶe
ƐŝĐŚeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĞƌŚƂŚĞŶ͘e-Ğƌe
–ĞƐƐďĞƌĞŝĐŚe
ĞƌǁĞŝƚĞƌƚeƐŝĐŚeĂƵĨe²Ŷeчe
ϮϬϬer͘e
-ŝĞe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶe
μƚƌŽŵǁĂŶĚůĞƌŶe
ĞƌĨŽůŐƚeŝŵesĞƌďƵŶĚe
ŵŝƚeĚĞŵerŶǌĞŝŐĞŐĞƌćƚe
ĨƺƌeĚĂƐe
μĞŬƵŶĚćƌƐŝŐŶĂů͘e

e e



e
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e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϵeǀŽŶeϭϳϯ
e

e

–Ăƚƌŝǆe–͘ϭϱeʹeJĞůĂƚŝǀĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƐe5ĨĨĞŬƚŝǀǁĞƌƚƐe ୬ܷeĚĞƌeZďĞƌǁĞůůĞeďĞŝeĚĞƌe7ƌĞƋƵĞŶǌe ଵ݂ ൌ
ͷͲ���eŝŶeŵsͬse

 Ŷ 
hϭeͬese hŶeͬese Ϯe ϯe ϰe ϱe ϭϬe ϮϬe ϯϬe ϰϬe ϱϬe ϲϬe ϳϬe ϴϬe ϵϬe ϭϬϬe
Ϭ͕ϭϬe Ϭ͕ϬϬϭe ϭ͕ϭe ϭ͕ϭe Ϭ͕ϱϳe Ϭ͕ϱϳe Ϭ͕ϱϬe Ϭ͕ϰϵe Ϭ͕ϰϵe Ϭ͕ϰϵe Ϭ͕ϰϴe Ϭ͕ϰϴe Ϭ͕ϰϴe Ϭ͕ϰϴe Ϭ͕ϰϴe Ϭ͕ϰϴe
Ϭ͕ϭϬe Ϭ͕Ϭϭe Ϭ͕ϭϳe Ϭ͕ϭϳe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϰe
Ϭ͕ϮϬe Ϭ͕ϬϮϱe Ϭ͕ϭϳe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe
ϭ͕Ϯe Ϭ͕ϭϱe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe
ϴ͕Ϭe ϭ͕Ϭe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe
ϭϲe ϰ͕ϱe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe
ϯϬe ϵ͕Ϭe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe
ϲϬe ϭϴe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe
ϭϮϬe ϯϲe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe
ϮϰϬe ϳϮe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe
ϰϲϬe ϭϯϬe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe

e
–Ăƚƌŝǆe–͘ϭϲeʹeJĞůĂƚŝǀĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe ĚĞƐe 5ĨĨĞŬƚŝǀǁĞƌƚƐeܫ୬e ĚĞƌeZďĞƌǁĞůůĞeďĞŝe ĚĞƌe 7ƌĞƋƵĞŶǌe ଵ݂ ൌ
ͷͲ���eŝŶeŵrͬre

 Ŷ 
/ϭeͬere /Ŷeͬere Ϯe ϯe ϰe ϱe ϭϬe ϮϬe ϯϬe ϰϬe ϱϬe ϲϬe ϳϬe ϴϬe ϵϬe ϭϬϬe
Ϭ͕ϭe Ϭ͕Ϭϭe Ϭ͕Ϯϰe Ϭ͕Ϯϰe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe
Ϭ͕Ϯe Ϭ͕ϬϮϱe Ϭ͕Ϯϰe Ϭ͕Ϯϰe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe
Ϭ͕ϰe Ϭ͕Ϭϱe Ϭ͕Ϯϰe Ϭ͕Ϯϰe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe
Ϭ͕ϴe Ϭ͕ϭe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe
ϭ͕ϲe Ϭ͕Ϭϭϲe Ϭ͕ϰϲe Ϭ͕ϰϲe Ϭ͕ϰϲe Ϭ͕ϰϲe Ϭ͕ϯϮe Ϭ͕Ϯϴe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕ϮϮe
ϭ͕ϲe Ϭ͕Ϯe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe
ϰe Ϭ͕ϱe Ϭ͕Ϯϱe Ϭ͕Ϯϱe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe
ϴe ϭe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe
ϭϲe Ϯe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe
ϯϬe ϴe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ͳe Ͳe Ͳe Ͳe
ϲϬe ϭϱe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϰe Ϭ͕Ϯϰe Ϭ͕Ϯϰe Ϭ͕Ϯϰe Ͳe Ͳe Ͳe Ͳe

e
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e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϮϬeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

7ůŝĐŬĞƌee
–ŽĚƵůĂƚŝŽŶƐƚŝĞĨĞe
e
ƵĞůůĞŶe

Ϭ͕ϰϬϳeйe ďŝƐe ϰ͕ϴϯϳeйe ϭeŵŝŶͲϭeчecWDeчeϰϴϬϬeŵŝŶͲϭe
heсeϭϮϬese͖eheсeϮϯϬese

e
ƌĞĐŚƚĞĐŬĨƂƌŵŝŐĞe–ŽĚƵůĂƚŝŽŶe

e ȴhͬheсe
–ŽĚƵůĂƚŝŽŶƐƚŝĞĨĞe
heсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƐe
ŵŽĚƵůŝĞƌƚĞŶe
tĞĐŚƐĞůƐƉĂŶŶƵŶŐƐͲ
ƐŝŐŶĂůƐe
Ĩeсe7ƌĞƋƵĞŶǌeĚĞƐe
ŵŽĚƵůŝĞƌƚĞŶe
tĞĐŚƐĞůƐƉĂŶŶƵŶŐƐͲ
ƐŝŐŶĂůƐe
cWDeсeAŶĚĞƌƵŶŐĞŶe
ƉƌŽe–ŝŶƵƚĞe;iŚĂŶŐĞƐe
ƉĞƌeŵŝŶƵƚĞͿe
5ƐeŐĞůƚĞŶeĚŝĞeŝŶe-f=e
5=eϲϭϬϬϬͲϰͲϭϱ͗ϮϬϭϭ͕e
XĂďĞůůĞeϱ͕eĚĞĨŝŶŝĞƌƚĞŶe
3ŽŵďŝŶĂƚŝŽŶĞŶeĂƵƐe
ȴhͬheƵŶĚecWD͘e

e e e e ϭeŵŝŶͲϭeчecWDeчeϯϵeŵŝŶͲϭe
ĨeсeϱϬeBǌ͖eĨeсeϲϬeBǌe

ϭ͕ϬeͼeϭϬͲϯeйe

e e e e cWDeсeϭϭϬeŵŝŶͲϭe
ĨeсeϱϬeBǌ͖eĨeсeϲϬeBǌe

ϯ͕ϳeͼeϭϬͲϯeйe

e e e e cWDeсeϭϲϮϬeŵŝŶͲϭe
ĨeсeϱϬeBǌ͖eĨeсeϲϬeBǌe

ϭϮeͼeϭϬͲϯeйe

e e e e cWDeсeϰϬϬϬeŵŝŶͲϭ͖ee
cWDeсeϰϴϬϬeŵŝŶͲϭe
ĨeсeϱϭeBǌ͖eĨeсeϲϭeBǌe

ϭϮeͼeϭϬͲϯeйe

7ůŝĐŬĞƌee
–ŽĚƵůĂƚŝŽŶƐƚŝĞĨĞe
e–ĞƐƐŐĞƌćƚĞe

Ϭ͕ϰϬϳeйe ďŝƐe ϰ͕ϴϯϳeйe ϭeŵŝŶͲϭeчecWDeчeϰϴϬϬeŵŝŶͲϭe
heсeϭϮϬes͖eheсeϮϯϬese

e
ƌĞĐŚƚĞĐŬĨƂƌŵŝŐĞe–ŽĚƵůĂƚŝŽŶe

e ȴhͬheсe
–ŽĚƵůĂƚŝŽŶƐƚŝĞĨĞe
heсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƐe
ŵŽĚƵůŝĞƌƚĞŶe
tĞĐŚƐĞůƐƉĂŶŶƵŶŐƐͲ
ƐŝŐŶĂůƐe
Ĩeсe7ƌĞƋƵĞŶǌeĚĞƐe
ŵŽĚƵůŝĞƌƚĞŶe
tĞĐŚƐĞůƐƉĂŶŶƵŶŐƐͲ
ƐŝŐŶĂůƐe
cWDeсeAŶĚĞƌƵŶŐĞŶe
ƉƌŽe–ŝŶƵƚĞe;iŚĂŶŐĞƐe
ƉĞƌeŵŝŶƵƚĞͿe
5ƐeŐĞůƚĞŶeĚŝĞeŝŶe-f=e
5=eϲϭϬϬϬͲϰͲϭϱ͗ϮϬϭϭ͕e
XĂďĞůůĞeϱ͕eĚĞĨŝŶŝĞƌƚĞŶe
3ŽŵďŝŶĂƚŝŽŶĞŶeĂƵƐe
ȴhͬheƵŶĚecWD͘e

e e e e ϭeŵŝŶͲϭeчecWDeчeϯϵeŵŝŶͲϭe
ĨeсeϱϬeBǌ͖eĨeсeϲϬeBǌe

ϭ͕ϬeͼeϭϬͲϯeйe

e e e e cWDeсeϭϭϬeŵŝŶͲϭe
ĨeсeϱϬeBǌ͖eĨeсeϲϬeBǌe

ϯ͕ϳeͼeϭϬͲϯeйe

e e e e cWDeсeϭϲϮϬeŵŝŶͲϭe
ĨeсeϱϬeBǌ͖eĨeсeϲϬeBǌe

ϭϮeͼeϭϬͲϯeйe

e e e e cWDeсeϰϬϬϬeŵŝŶͲϭ͖ee
cWDeсeϰϴϬϬeŵŝŶͲϭe
ĨeсeϱϬeBǌ͖eĨeсeϲϬeBǌe

ϮϴeͼeϭϬͲϯeйe



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϮϭeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

7ůŝĐŬĞƌeee
7ƌĞƋƵĞŶǌeee

ƵĞůůĞŶeƵŶĚe
–ĞƐƐŐĞƌćƚĞe

ϴ͕ϯeŵBǌe ďŝƐe ϰϬeBǌe Ϭ͕ϰϬϳeйeчe;ȴhͬhͿeчeϰ͕ϴϯϳeйe
ϭeŵŝŶͲϭeчecWDeчeϰϴϬϬeŵŝŶͲϭe

heсeϭϮϬes͖eheсeϮϯϬese
ĨeсeϱϬeBǌ͖eĨeсeϲϬeBǌe

e
ƌĞĐŚƚĞĐŬĨƂƌŵŝŐĞe–ŽĚƵůĂƚŝŽŶe

ϭ͕ϬeͼeϭϬͲϲeͼeĨ7ůŝĐŬĞƌe ȴhͬheсe
–ŽĚƵůĂƚŝŽŶƐƚŝĞĨĞe
heсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƐe
ŵŽĚƵůŝĞƌƚĞŶe
tĞĐŚƐĞůƐƉĂŶŶƵŶŐƐͲ
ƐŝŐŶĂůƐe
Ĩeсe7ƌĞƋƵĞŶǌeĚĞƐe
ŵŽĚƵůŝĞƌƚĞŶe
tĞĐŚƐĞůƐƉĂŶŶƵŶŐƐͲ
ƐŝŐŶĂůƐe
cWDeсeAŶĚĞƌƵŶŐĞŶe
ƉƌŽe–ŝŶƵƚĞe;iŚĂŶŐĞƐe
ƉĞƌeŵŝŶƵƚĞͿe
Ĩ7ůŝĐŬĞƌeсecWDeͬeϭϮϬe
5ƐeŐĞůƚĞŶeĚŝĞeŝŶe-f=e
5=eϲϭϬϬϬͲϰͲϭϱ͗ϮϬϭϭ͕e
XĂďĞůůĞeϱ͕eĚĞĨŝŶŝĞƌƚĞŶe
3ŽŵďŝŶĂƚŝŽŶĞŶeĂƵƐe
ȴhͬheƵŶĚecWD͘e

WƐƚͲtĞƌƚe ŶƵƌeWƐƚeсeϭe e Ϯ͕ϱeͼeϭϬʹϯe

tĞƌƚeďĞŝeȴhͬhe
ĂƵƐŐĞĚƌƺĐŬƚeŝŶeȴhͬhe
ƌĞĐŚƚĞĐŬĨƂƌŵŝŐĞƌe
7ůŝĐŬĞƌe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
3ůŝƌƌĨĂŬƚŽƌeŬe

Ϭeйe ďŝƐe ϯϬeйe ϰϱeBǌeďŝƐeϱeŬBǌe Ϭ͕ϱͼϭϬʹϯeͼeŬeнeϬ͕ϬϭϮeйe tĞƌƚĞeĂƵƐŐĞĚƌƺĐŬƚeŝŶe
йe3ůŝƌƌĞŶe

e e e e хeϱeŬBǌeďŝƐeϯϬeŬBǌe Ϭ͕ϴͼϭϬʹϯeͼeŬeнeϬ͕ϬϭϮeйe e
e
e
e

e e
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϮϮeǀŽŶeϭϳϯ
e

e

8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe
e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe

ƵĞůůĞŶ͕e–ĞƐƐŐĞƌćƚĞe

e

Ϭeёe ϮͲ-ƌĂŚƚͲ3ƵƌǌƐĐŚůƵƐƐe Ϭ͕ϱeŵɏe Zeсe–ĞƐƐǁĞƌƚe
e
3ĂůŝďƌŝĞƌƵŶŐeǀŽŶe
–ĞƐƐŐĞƌćƚĞŶeĂŶeĚĞŶe
=ĞŶŶǁĞƌƚĞŶeĚĞƌe
=ŽƌŵĂůĞe
e
e
�ǁŝƐĐŚĞŶǁĞƌƚĞeƵŶĚe
ĂďǁĞŝĐŚĞŶĚĞe
–ĞƐƐďĞĚŝŶŐƵŶŐĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

ϰͲ-ƌĂŚƚVͲ3ƵƌǌƐĐŚůƵƐƐe Ϭ͕ϯϱeђɏe
ϭϬeђёe ďŝƐe фeϭe2ёe ²eсeϭϬϬere

²eсeϱϬere
²eсeϭϬere

ϭ͕ϲeŶёeďŝƐeϰϵeёe
ϭϬeђёe
ϭϬϬeђёe
ϭeŵёe
ϭϬeŵёe
ϭϬϬeŵёe
ϭeё͖ee

ϭϬeё͖eϭϬϬeё͖e
ϭeŬё͖ee
ϭϬeŬёe

ϭϬϬeŬё͖eϭe–ё͖e
ϭϬe–ё͖e
ϭϬϬe–ёe

Ϭ͕ϭϲeͼeϭϬʹϯeͼeZe
ϯϰeͼeϭϬʹϲeͼeZe
ϮϯeͼeϭϬʹϲeͼeZe
ϮϬeͼeϭϬʹϲeͼeZe
ϱ͕ϲeͼeϭϬʹϲeͼeZe
Ϭ͕ϯϮeͼeϭϬʹϲeͼeZe
ϭ͕ϬeͼeϭϬʹϲeͼeZe
Ϭ͕ϱϵeͼeϭϬʹϲeͼeZe
Ϭ͕ϱϲeͼeϭϬʹϲeͼeZe
ϭ͕ϰeͼeϭϬʹϲeͼeZe
ϰ͕ϭeͼeϭϬʹϲeͼeZe
ϰ͕ϵeͼeϭϬʹϲeͼeZe

ϭe2ёe ďŝƐe ϭeXёe
–ĞƐƐƐƉĂŶŶƵŶŐeϭϬϬes͖e

ϭϬϬϬese

ϲϳeŬёeďŝƐeϳϮe–ёe
ϭe2ɏ͖eϭϬe2ɏ͖eϭϬϬe2ɏ͖e

ϭeXɏe
ϲϳeͼeϭϬʹϲeͼeZe
ϳϮeͼeϭϬʹϲeͼeZe

хeϭeXɏe ďŝƐe ϭϮϬeXɏe
–ĞƐƐƐƉĂŶŶƵŶŐeϭϬϬϬese

Ϭ͕ϭϯe2ёeďŝƐeϮϯe2ёe
ϭϬeXɏ͖e
ϭϬϬeXɏe

Ϭ͕ϭϯeͼeϭϬʹϯeͼeZe
Ϭ͕ϮϯeͼeϭϬʹϯeͼeZe

ϭϬϬeŵёe ďŝƐe Ϯeёe

e
ϯeђreчe²eчeϱϬeŵre

Ϭ͕ϯϵeͼeϭϬʹϲeͼeZeнeϬ͕Ϯϱeђёe Zeсe–ĞƐƐǁĞƌƚe
e
eϮeёe ďŝƐe ϭϬeёe Ϭ͕ϰϯeͼeϭϬʹϲeͼeZeнeϭ͕Ϭeђёe

ϭϬeёe ďŝƐe ϭϬϬeёe ϭ͕ϮeͼeϭϬʹϲeͼeZeͲeϬ͕ϱϬeђёe
ϭϬϬeёe ďŝƐe ϱϬϬeёe Ϭ͕ϱϮeͼeϭϬʹϲeͼeZeͲeϮ͕ϱeђёe
ϱϬϬeёe ďŝƐe ϭϬeŬёe Ϭ͕ϰϳeͼeϭϬʹϲeͼeZeнeϮϬeђёe
ϭϬeŬёe ďŝƐe ϭϬϬeŬёe Ϭ͕ϳϯeͼeϭϬʹϲeͼeZeʹeϬ͕ϭϯeŵёe

ϭϬϬeŬёe ďŝƐe ϭ͕ϵe–ёe Ϭ͕ϴϯeͼeϭϬʹϲeͼeZeнeϵϬeђёe

e
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e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϮϯeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚee
;sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌͿe
e

ϭeɏe ďŝƐe ϭϬeŬɏe ϭϬeђreчe²eчeϱϬeŵre ϮϬeђёeďŝƐeϬ͕ϳϳeёe Zeсe–ĞƐƐǁĞƌƚe
²eсeμƚƌŽŵƐƚćƌŬĞe
Ĩeeсe7ƌĞƋƵĞŶǌe
e
�ǁŝƐĐŚĞŶǁĞƌƚĞeƵŶĚe
ĂďǁĞŝĐŚĞŶĚĞe
–ĞƐƐďĞĚŝŶŐƵŶŐĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

ϭϬeBǌe ďŝƐe ϭeŬBǌe

ϭeёe

ϭϬeBǌ͖eϭϮ͕eϱeBǌe ϯϬeͼeϭϬʹϲeͼeZe
ϮϬeBǌ͖eϮϱeBǌ͖eϯϬeBǌ͖ee

ϯϳ͕ϱeBǌ͖eϰϬeBǌe ϮϰeͼeϭϬʹϲeͼeZe

ϰϴeBǌ͖eϲϬeBǌ͖ee
ϲϮ͕ϱeBǌ͖eϳϱeBǌ͖eϴϬeBǌ͖ee

ϭϮϱeBǌ͖ee
ϯϭϮ͕ϱeBǌ͖eϯϳϱeBǌ͖ee
ϲϮϱeBǌ͖eϵϯϳ͕ϱeBǌ͖ee

ϭeŬBǌe

ϮϭeͼeϭϬʹϲeͼeZe

Ϯeёe

ϭϬeBǌ͖eϭϮ͕ϱeBǌe ϮϲeͼeϭϬʹϲeͼeZe
ϮϬeBǌ͖eϮϱeBǌ͖eϯϬeBǌ͖ee

ϯϳ͕ϱeBǌ͖eϰϬeBǌe ϮϭeͼeϭϬʹϲeͼeZe

ϰϴeBǌ͖eϲϬeBǌ͖ee
ϲϮ͕ϱeBǌ͖eϳϱeBǌ͖ee
ϴϬeBǌ͖eϭϮϱeBǌ͖ee

ϯϭϮ͕ϱeBǌ͖eϯϳϱeBǌ͖ee
ϲϮϱeBǌ͖eϵϯϳ͕ϱeBǌ͖ee

ϭeŬBǌe

ϭϲeͼeϭϬʹϲeͼeZe

ϱeёe
e

ϭϬeBǌ͖eϭϮ͕ϱeBǌe ϮϱeͼeϭϬʹϲeͼeZe
ϮϬeBǌe ϮϬeͼeϭϬʹϲeͼeZe

ϮϱeBǌ͖eϯϬeBǌ͖ee
ϯϳ͕ϱeBǌ͖eϰϬeBǌ͖ee
ϰϴeBǌ͖eϲϬeBǌ͖ee

ϲϮ͕ϱeBǌ͖eϳϱeBǌ͖eϴϬeBǌ͖ee
ϭϮϱeBǌ͖eϯϭϮ͕ϱeBǌ͖ee
ϯϳϱeBǌ͖eϲϮϱeBǌ͖ee
ϵϯϳ͕ϱeBǌ͖eϭeŬBǌe

ϭϱeͼeϭϬʹϲeͼeZe

ϭϬeёe
e

ϭϬeBǌ͖eϭϮ͕ϱeBǌe ϮϰeͼeϭϬʹϲeͼeZe e
ϮϬeBǌe ϭϵeͼeϭϬʹϲeͼeZe e

ϮϱeBǌ͖eϯϬeBǌ͖eϯϳ͕ϱeBǌ͖eϰϬe
Bǌ͖eϰϴeBǌ͖eϲϬeBǌ͖eϲϮ͕ϱeBǌ͖e
ϳϱeBǌ͖eϴϬeBǌ͖eϭϮϱeBǌ͖e

ϯϭϮ͕ϱeBǌ͖ee
ϯϳϱeBǌ͖eϲϮϱeBǌ͖ee
ϵϯϳ͕ϱeBǌ͖eϭeŬBǌe

ϭϰeͼeϭϬʹϲeͼeZe

e
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e
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e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚee
;sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌͿe

ϮϬeё͖eϱϬeё͖e
ϭϬϬeёe

ϭϬeBǌ͖eϭϮ͕ϱeBǌe ϱϵeͼeϭϬʹϲeͼeZe Zeсe–ĞƐƐǁĞƌƚe
²eсeμƚƌŽŵƐƚćƌŬĞe
Ĩeeсe7ƌĞƋƵĞŶǌe
e
�ǁŝƐĐŚĞŶǁĞƌƚĞeƵŶĚe
ĂďǁĞŝĐŚĞŶĚĞe
–ĞƐƐďĞĚŝŶŐƵŶŐĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

ϮϬeBǌe ϭϵeͼeϭϬʹϲeͼeZe
ϮϬeBǌ͖eϮϱeBǌ͖eϯϬeBǌ͖ee

ϯϳ͕ϱeBǌ͖eϰϬeBǌe͖eϰϴeBǌ͖ee
ϲϬeBǌ͖eϲϮ͕ϱeBǌ͖eϳϱeBǌ͖ee

ϴϬeBǌ͖eϭϮϱeBǌ͖ee
ϯϭϮ͕ϱeBǌ͖eϯϳϱeBǌe

ϭϰeͼeϭϬʹϲeͼeZe

ϲϮϱeBǌ͖eϵϯϳ͕ϱeBǌ͖eϭeŬBǌe ϭϮeͼeϭϬʹϲeͼeZe

ϭeŬёe

ϭϬeBǌ͖eϭϮ͕ϱeBǌ͖eϮϬeBǌe ϱϵeͼeϭϬʹϲeͼeZe
ϮϬeBǌ͖eϮϱeBǌ͖eϯϬeBǌ͖ee
ϯϳ͕ϱeBǌ͖eϰϬeBǌ͖eϰϴeBǌ͖ee
ϲϬeBǌ͖eϲϮ͕ϱeBǌ͖eϳϱeBǌ͖ee

ϴϬeBǌ͖eϭϮϱeBǌ͖ee
ϯϭϮ͕ϱeBǌ͖eϯϳϱeBǌ͖eϲϮϱeBǌ͖e

ϵϯϳ͕ϱeBǌ͖eϭeŬBǌe

ϱϲeͼeϭϬʹϲeͼeZe

ϭϬeŬёe

ϭϬeBǌ͖eϭϮ͕ϱeBǌ͖eϮϬeBǌe ϴϭeͼeϭϬʹϲeͼeZe e
ϮϱeBǌ͖eϯϬeBǌ͖eϯϳ͕ϱeBǌ͖ee
ϰϬeBǌ͖eϰϴeBǌ͖eϲϬeBǌ͖ee
ϲϮ͕ϱeBǌ͖eϳϱeBǌ͖eϴϬeBǌ͖ee

ϭϮϱeBǌ͖eϯϭϮ͕ϱeBǌ͖eϯϳϱeBǌ͖e
ϲϮϱeBǌ͖eϵϯϳ͕ϱeBǌ͖eϭeŬBǌe

ϳϴeͼeϭϬʹϲeͼeZe

e

ϭϬϬeђɏe ďŝƐe ϭϬϬeёe ϭϬϬeђreчe²eчeϭϬϬere ϭϯeŶɏeďŝƐeϭ͕ϳeŵɏe e
ϭϬeBǌe ďŝƐe ϭϬeŬBǌe

ϭϬϬeђɏe

ϭϬeBǌ͖eϮϬeBǌe Ϭ͕ϭϳeͼeϭϬʹϯeͼeZe
ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖ee

ϰϬϬeBǌ͖eϱϬϬeBǌe Ϭ͕ϭϰeͼeϭϬʹϯeͼeZe

ϭeŬBǌ͖eϭϬeŬBǌe Ϭ͕ϭϱeͼeϭϬʹϯeͼeZe

ϭeŵɏe

ϭϬeBǌe ϲϱeͼeϭϬʹϲeͼeZe
ϮϬeBǌe ϲϯeͼeϭϬʹϲeͼeZe

ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖ee
ϰϬϬeBǌ͖eϱϬϬeBǌe ϱϴeͼeϭϬʹϲeͼeZe

ϭeŬBǌe ϲϭeͼeϭϬʹϲeͼeZe
ϭϬeŬBǌe ϲϰeͼeϭϬʹϲeͼeZe

ϭϬeŵɏe

ϭϬeBǌe ϰϲeͼeϭϬʹϲeͼeZe
ϮϬeBǌe ϰϯeͼeϭϬʹϲeͼeZe

ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖ee
ϰϬϬeBǌ͖eϱϬϬeBǌe ϯϳeͼeϭϬʹϲeͼeZe

ϭeŬBǌ͖eϭϬeŬBǌe ϯϱeͼeϭϬʹϲeͼeZe

ϮϬeŵɏe

ϭϬeBǌe ϰϱeͼeϭϬʹϲeͼeZe
ϮϬeBǌe ϰϮeͼeϭϬʹϲeͼeZe

ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖ee
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee

ϭϬeŬBǌe
ϯϲeͼeϭϬʹϲeͼeZe
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rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϮϱeǀŽŶeϭϳϯ
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WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚee
;sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌͿe

ϱϬeŵɏe

ϭϬeBǌe ϰϱeͼeϭϬʹϲeͼeZe Zeсe–ĞƐƐǁĞƌƚe
²eсeμƚƌŽŵƐƚćƌŬĞe
Ĩeeсe7ƌĞƋƵĞŶǌe
e
�ǁŝƐĐŚĞŶǁĞƌƚĞeƵŶĚe
ĂďǁĞŝĐŚĞŶĚĞe
–ĞƐƐďĞĚŝŶŐƵŶŐĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

ϮϬeBǌe ϰϮeͼeϭϬʹϲeͼeZe
ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖ee
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee

ϭϬeŬBǌe
ϯϲeͼeϭϬʹϲeͼeZe

ϭϬϬeŵɏ͖eϮϬϬeŵɏe

ϭϬeBǌe ϯϵeͼeϭϬʹϲeͼeZe
ϮϬeBǌe ϯϱeͼeϭϬʹϲeͼeZe

ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖ee
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee

ϭϬeŬBǌe
ϯϬeͼeϭϬʹϲeͼeZe

e

Ϭ͕ϱeɏe

ϭϬeBǌe ϯϲeͼeϭϬʹϲeͼeZe e
ϮϬeBǌ͖eϰϬeBǌe ϯϭeͼeϭϬʹϲeͼeZe e

ϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖e
ϱϬϬeBǌ͖eϭeŬBǌ͖eϭϬeŬBǌe ϮϲeͼeϭϬʹϲeͼeZe e

ϭeɏe

ϭϬeBǌe ϯϰeͼeϭϬʹϲeͼeZe e
ϮϬeBǌe ϯϬeͼeϭϬʹϲeͼeZe e

ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖ee
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee

ϭϬeŬBǌe
ϮϱeͼeϭϬʹϲeͼeZe

e

Ϯeɏ͖eϱeɏe

ϭϬeBǌe ϯϭeͼeϭϬʹϲeͼeZe e
ϮϬeBǌ͖eϰϬeBǌe ϮϲeͼeϭϬʹϲeͼeZe e

e ϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖e
ϱϬϬeBǌ͖eϭeŬBǌe ϮϬeͼeϭϬʹϲeͼeZe e

ϭϬeŬBǌe ϮϯeͼeϭϬʹϲeͼeZe e

ϭϬeɏe

ϭϬeBǌe ϯϬeͼeϭϬʹϲeͼeZe e
ϮϬeBǌ͖eϰϬeBǌe ϮϲeͼeϭϬʹϲeͼeZe e

ϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖e
ϱϬϬeBǌ͖eϭeŬBǌe ϮϭeͼeϭϬʹϲeͼeZe e

ϭϬeŬBǌe ϮϯeͼeϭϬʹϲeͼeZe e

ϮϬeɏe

ϭϬeBǌe ϮϵeͼeϭϬʹϲeͼeZe e
ϮϬeBǌ͖eϰϬeBǌe ϮϱeͼeϭϬʹϲeͼeZe e

ϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖e
ϱϬϬeBǌ͖eϭeŬBǌe ϭϵeͼeϭϬʹϲeͼeZe e

ϭϬeŬBǌe ϮϮeͼeϭϬʹϲeͼeZe e

ϱϬeɏe

ϭϬeBǌe ϮϵeͼeϭϬʹϲeͼeZe e
ϮϬeBǌe ϮϱeͼeϭϬʹϲeͼeZe e
ϰϬeBǌe ϮϬeͼeϭϬʹϲeͼeZe e

ϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖e
ϱϬϬeBǌe ϭϵeͼeϭϬʹϲeͼeZe e

ϭeŬBǌe ϮϭeͼeϭϬʹϲeͼeZe e
ϭϬeŬBǌe ϮϱeͼeϭϬʹϲeͼeZe e
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WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚee
;sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌͿe
e
e
e
e

ϭϬϬeɏe

ϭϬeBǌe ϮϵeͼeϭϬʹϲeͼeZe e
ϮϬeBǌe ϮϱeͼeϭϬʹϲeͼeZe e

ϰϬeBǌ͖eϱϱeBǌe ϭϵeͼeϭϬʹϲeͼeZe e
ϭϮϬeBǌ͖eϰϬϬeBǌe ϭϴeͼeϭϬʹϲeͼeZe e

ϱϬϬeBǌe ϮϬeͼeϭϬʹϲeͼeZe e
ϭeŬBǌe ϯϭeͼeϭϬʹϲeͼeZe e
ϭϬeŬBǌe ϳϱeͼeϭϬʹϲeͼeZe e

e
e
e

e ϭϬϬeђɏe ďŝƐe ϭϬeŬɏe ϭϬeBǌeďŝƐeeϭϬeŬBǌe RUU ⋅+ 2

U

2

I

e

hfeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
3ĂůŝďƌŝĞƌƐƚƌŽŵƐƚćƌŬĞe
h·eŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
ŐĞŵĞƐƐĞŶĞŶeμƉĂŶŶƵŶŐe
ĂŵetŝĚĞƌƐƚĂŶĚeZe

e Ϭeёe ďŝƐe ϭϬeŬёe
ϮϬeBǌeďŝƐeϱϬeBǌe

Ϯ͕ϱeͼeϭϬʹϯeͼeZeнeϯ͕ϭeŵёe Zeсe–ĞƐƐǁĞƌƚe
-ŝƌĞŬƚŵĞƐƐǀĞƌĨĂŚƌĞŶe
ee

e хeϭϬeŬёe ďŝƐe ϭϭϬe–ёe Ϯ͕ϯeͼeϭϬʹϵeͼeZϮͬёeнe
Ϯ͕ϱeͼeϭϬͲϯeͼeZe

e Ϭeёe ďŝƐe ϮϬeŬёe
хeϱϬeBǌeďŝƐeϭϬϬeBǌe

ϭ͕ϬeͼeϭϬʹϯeͼeZeнeϮ͕ϲeŵёe

e хeϮϬeŬёe ďŝƐe ϭϭϬe–ёe Ϯ͕ϯeͼeϭϬʹϵeͼeZϮͬёeнe
ϭ͕ϯeͼeϭϬͲϯeͼeZe

e Ϭeёe ďŝƐe ϱϬeŬёe
хeϭϬϬeBǌeďŝƐeϭeŬBǌe

Ϭ͕ϱeͼeϭϬʹϯeͼeZeнeϭ͕ϯeŵёe

e хeϱϬeŬёe ďŝƐe ϭϭϬe–ёe ϭ͕ϭeͼeϭϬʹϵeͼeZϮͬёeнe
ϭ͕ϮeͼeϭϬͲϯeͼeZe

e Ϭeёe ďŝƐe фeϱϬeёe

хeϭeŬBǌeďŝƐeϯϬeŬBǌe

ϭ͕ϭeͼeϭϬʹϯeͼeZeнeϭ͕Ϯeŵёe

e ϱϬeёe ďŝƐe ϮϬeŬёe Ϭ͕ϱeͼeϭϬʹϯeͼeZe

e хeϮϬeŬёe ďŝƐe ϭϭϬe–ёe ϭ͕ϭeͼeϭϬʹϵeͼeZϮͬёeнe
Ϭ͕ϳϵeͼeϭϬͲϯeͼeZe

e Ϭeёe ďŝƐe ϮϬeёe

хeϯϬeŬBǌeďŝƐeϭϬϬeŬBǌe

ϭ͕ϭeͼeϭϬʹϯeͼeZeнeϭ͕Ϯeŵёe

e хeϮϬeёe ďŝƐe ϮϬeŬёe Ϭ͕ϱeͼeϭϬʹϯeͼeZe

e хeϮϬeŬёe ďŝƐe ϭϭϬe–ёe ϭ͕ϯeͼeϭϬʹϵeͼeZϮͬёeнe
ϭ͕ϬeͼeϭϬͲϯeͼeZe

e Ϭeёe ďŝƐe ϭϬϬeёe

хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe

ϭ͕ϭeͼeϭϬʹϯeͼeZeнeϮ͕Ϯeŵёe

e хeϭϬϬeёe ďŝƐe ϮeŬёe Ϭ͕ϱeͼeϭϬʹϯeͼeZe

e хeϮeŬёe ďŝƐe ϭϭϬe–ёe ϰ͕ϱeͼeϭϬʹϵeͼeZϮͬёeнe
Ϭ͕ϵeͼeϭϬͲϯeͼeZe

e Ϭeёe ďŝƐe ϱϬeёe

хeϯϬϬeŬBǌeďŝƐeϭe–Bǌe

ϭ͕ϯeͼeϭϬʹϯeͼeZeнeϯ͕Ϯeŵёe

e хeϱϬeёe ďŝƐe ϮeŬёe Ϭ͕ϳeͼeϭϬʹϯeͼeZe

e хeϮeŬёe ďŝƐe ϮϮe–ёe ϭϱeͼeϭϬʹϵeͼeZϮͬёeнe
ϭ͕ϭeͼeϭϬͲϯeͼeZe

e

e

e

e

e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϮϳeǀŽŶeϭϳϯ
e

e

&ůĞŬƚƌŝƐĐŚĞeqĞŝƐƚƵŶŐe
e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƚƌŽŵůĞŝƐƚƵŶŐe
Ϭete ďŝƐe ϭϭϬeŬte ϬeŵseďŝƐeϭϭϬϬese

ϬeђreďŝƐeϭϬϬere

Wtt ⋅+ 22

f·
e

ũĞĚŽĐŚeŶŝĐŚƚeŬůĞŝŶĞƌeĂůƐe
ϰϰeͼeϭϬʹϲͼeWeнeϱeĨte

Weсe–ĞƐƐǁĞƌƚe
e
e

e

qĞŝƐƚƵŶŐƐĨĂŬƚŽƌe

ƵĞůůĞŶ͕e–ĞƐƐŐĞƌćƚĞe

Ϭe ďŝƐe ϭe

ϭϬeBǌeчe݂eчeϭϬeŬBǌeŝͿe
ϭeŵseчeܷeчeϭeŬseŝͿe
ϭeŵreчeܫeчeϭϬϬere

e

ϲ͕ϴڄϭϬͲϭϮe
ďŝƐe

Ϯ͕ϭڄϭϬͲϯe
e

ܨܲ ൌ ���ሺȟ߮ሻeсe
qĞŝƐƚƵŶŐƐĨĂŬƚŽƌe
ȟ߮ ൌ ߮I െ ߮⋅ ൌe
%ŚĂƐĞŶǁŝŶŬĞůee
ܷeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
eсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌeܫ
tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe
e
-ŝĞe–ĞƐƐƵŶƐŝĐŚĞƌͲ
ŚĞŝƚĞŶeŐĞůƚĞŶeĨƺƌe
ƐŝŶƵƐĨƂƌŵŝŐĞeμŝŐŶĂůĞ͘e
e
e
μŝĞŚĞeĂƵĐŚe–ĂƚƌŝǌĞŶe
–͘ϮϭeďŝƐe–͘Ϯϱe

e
e

sĞŝeĞŝŶĞŵe–ĞƐƐŐĞƌćƚe
ŵŝƚeμƚƌŽŵǌĂŶŐĞͬe
μƚƌŽŵǁĂŶĚůĞƌe

ĞƌǁĞŝƚĞƌƚeƐŝĐŚeŝŵe
sĞƌĞŝĐŚe

ϭϬeBǌeчe݂eчeϭϬϬeBǌe
ĚŝĞeμƚƌŽŵŽďĞƌŐƌĞŶǌĞe

ĂƵĨeϭeŬr͘e

ϳ͕ϴڄϭϬͲϵe
ďŝƐe

ϭ͕ϱڄϭϬͲϰe



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϮϴeǀŽŶeϭϳϯ
e

e

e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵͲ
ǁŝƌŬůĞŝƐƚƵŶŐeeee

ƵĞůůĞŶ͕e–ĞƐƐŐĞƌćƚĞe Ϭete ďŝƐe ϭϬϬeŬte

ϭϬeBǌeчe݂eчeϭϬeŬBǌeŝͿe
ϭeŵseчeܷeчeϭeŬseŝͿe
ϭeŵreчeܫeчeϭϬϬere

Ϭeчeܲܨeчeϭe

ϳ͕ϱeƉte
ďŝƐe

ϮϭϬete

ܲሺܷǢ Ǣܫ ሻeeܨܲ
eൌ ܷ ڄ ܫ ڄ ܨܲ ൌee
tĞĐŚƐĞůƐƚƌŽŵͲ
ǁŝƌŬůĞŝƐƚƵŶŐee
ܨܲ ൌ ���ሺȟ߮ሻeсe
qĞŝƐƚƵŶŐƐĨĂŬƚŽƌe
ȟ߮ ൌ ߮I െ ߮⋅ ൌe
%ŚĂƐĞŶǁŝŶŬĞůee
ܷeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
eсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌeܫ
tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe
e
-ŝĞe–ĞƐƐƵŶƐŝĐŚĞƌͲ
ŚĞŝƚĞŶeŐĞůƚĞŶeĨƺƌe
ƐŝŶƵƐĨƂƌŵŝŐĞeμŝŐŶĂůĞ͘e
e
μŝĞŚĞeĂƵĐŚe–ĂƚƌŝǌĞŶe
–͘ϮϲeďŝƐe–͘ϯϱe

e

Ϭete ďŝƐe ϭe–te

�ƵƐćƚǌůŝĐŚĞƌesĞƌĞŝĐŚe
Ĩƺƌe–ĞƐƐŐĞƌćƚĞeŵŝƚe
μƚƌŽŵǌĂŶŐĞͬμƚƌŽŵͲ

ǁĂŶĚůĞƌ͗e
e

ϭϬeBǌeчe݂eчeϭϬϬeBǌeŝͿe
ϭeŵseчeܷeчeϭeŬseŝͿe
ϭϬϬereфeܫeчeϭeŬre

Ϭeчeܲܨeчeϭe

μƚƌŽŵǁĂŶĚůĞƌ͗e
ϯ͕ϴeڄ�ϭϬͲϰeܲ�ڄ�

ŶŝĐŚƚeŬůĞŝŶĞƌeĂůƐeϮeђte
e

μƚƌŽŵǌĂŶŐĞŶ͗e
ϰ͕ϲeڄ�ϭϬͲϯeܲ�ڄ�

ŶŝĐŚƚeŬůĞŝŶĞƌeĂůƐeϮeђte

tĞĐŚƐĞůƐƚƌŽŵͲ
ďůŝŶĚůĞŝƐƚƵŶŐee
e
ƵĞůůĞŶ͕e–ĞƐƐŐĞƌćƚĞe ͲϭϬϬeŬǀĂƌe ďŝƐe ϭϬϬeŬǀĂƌe

ϭϬeBǌeчe݂eчeϭϬeŬBǌeŝͿe
ϭeŵseчeܷeчeϭeŬseŝͿe
ϭeŵreчeܫeчeϭϬϬere

Ϭeчeܲܨeчeϭe

ϳ͕ϱeƉǀĂƌe
ďŝƐe

ϮϭϬeǀĂƌe

ܳ ൌ ܷ ڄ ܫ ڄ ���ሺȟ߮ሻee
�����ൌ ܷ ڄ ܫ ڄ ξͳ െ ଶeeܨܲ
tĞĐŚƐĞůƐƚƌŽŵͲ
ďůŝŶĚůĞŝƐƚƵŶŐe
ܨܲ ൌ ���ሺȟ߮ሻeсe
qĞŝƐƚƵŶŐƐĨĂŬƚŽƌe
ȟ߮ ൌ ߮I െ ߮⋅ ൌe
%ŚĂƐĞŶǁŝŶŬĞůee
ܷeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
eсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌeܫ
tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞee
e
-ŝĞe–ĞƐƐƵŶƐŝĐŚĞƌͲ
ŚĞŝƚĞŶeŐĞůƚĞŶeĨƺƌe
ƐŝŶƵƐĨƂƌŵŝŐĞeμŝŐŶĂůĞ͘e
e
μŝĞŚĞeĂƵĐŚe–ĂƚƌŝǌĞŶe
–͘ϮϲeďŝƐe–͘ϯϱe

e

Ͳϭe–ǀĂƌee ďŝƐe ϭe–ǀĂƌe

�ƵƐćƚǌůŝĐŚĞƌesĞƌĞŝĐŚe
Ĩƺƌe–ĞƐƐŐĞƌćƚĞeŵŝƚe
μƚƌŽŵǌĂŶŐĞͬμƚƌŽŵͲ

ǁĂŶĚůĞƌ͗e
e

ϭϬeBǌeчe݂eчeϭϬϬeBǌeŝͿe
ϭeŵseчeܷeчeϭeŬseŝͿe
ϭϬϬereфeܫeчeϭeŬre

Ϭeчeܲܨeчeϭe

μƚƌŽŵǁĂŶĚůĞƌ͗e
ϯ͕ϴeڄ�ϭϬͲϰeܳ�ڄ�

ŶŝĐŚƚeŬůĞŝŶĞƌeĂůƐeϮeђǀĂƌe
e

μƚƌŽŵǌĂŶŐĞŶ͗e
ϰ͕ϲeڄ�ϭϬͲϯeܳ�ڄ�

ŶŝĐŚƚeŬůĞŝŶĞƌeĂůƐeϮeђǀĂƌe



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϮϵeǀŽŶeϭϳϯ
e

e

e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵͲ
ƐĐŚĞŝŶůĞŝƐƚƵŶŐeee

ƵĞůůĞŶ͕e–ĞƐƐŐĞƌćƚĞe Ϭesre ďŝƐe ϭϬϬeŬsre

ϭϬeBǌeчe݂eчeϭϬeŬBǌeŝͿe
ϭeŵseчeܷeчeϭeŬseŝͿe
ϭeŵreчeܫeчeϭϬϬere

ϱϵeƉsre
ďŝƐe

ϳ͕ϲesre

ܵ ൌ ܷ ڄ eeܫ
ൌ ܲሺܷǢ Ǣܫ ܨܲ ൌ ͳሻ ൌee
tĞĐŚƐĞůƐƚƌŽŵͲ
ƐĐŚĞŝŶůĞŝƐƚƵŶŐe
ܨܲ ൌ ���ሺȟ߮ሻeсe
qĞŝƐƚƵŶŐƐĨĂŬƚŽƌe
ȟ߮ ൌ ߮I െ ߮⋅ ൌe
%ŚĂƐĞŶǁŝŶŬĞůee
ܷeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
eсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌeܫ
tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe
ܲeсetĞĐŚƐĞůƐƚƌŽŵͲ
ǁŝƌŬůĞŝƐƚƵŶŐe
e
-ŝĞe–ĞƐƐƵŶƐŝĐŚĞƌͲ
ŚĞŝƚĞŶeŐĞůƚĞŶeĨƺƌe
ƐŝŶƵƐĨƂƌŵŝŐĞeμŝŐŶĂůĞ͘e
e
μŝĞŚĞeĂƵĐŚe–ĂƚƌŝǌĞŶe
–͘ϮϲeďŝƐe–͘ϯϱeĨƺƌe
ܨܲ ൌ ͳe

e

Ϭesre ďŝƐe ϭe–sre

�ƵƐćƚǌůŝĐŚĞƌesĞƌĞŝĐŚe
Ĩƺƌe–ĞƐƐŐĞƌćƚĞeŵŝƚe
μƚƌŽŵǌĂŶŐĞͬμƚƌŽŵͲ

ǁĂŶĚůĞƌ͗e
e

ϭeŵseчeܷeчeϭeŬseŝͿe
ϭϬeBǌeчe݂eчeϭϬϬeBǌeŝͿ͗e

ϭeŵreчeܫeчeϭeŬre

μƚƌŽŵǁĂŶĚůĞƌ͗e
ϯ͕ϴeڄ�ϭϬͲϰeܵ�ڄ�

e
μƚƌŽŵǌĂŶŐĞŶ͗e
ϰ͕ϲeڄ�ϭϬͲϯeܵ�ڄe

5ŶĞƌŐŝĞejee
-ĞĨŝďƌŝůůĂƚŽƌƚĞƐƚĞƌee

ϱe(e ďŝƐe ϭϱϬe(e
e

Ϯ͕ϯ⋅ϭϬͲϯe⋅ejeнeϰϵeŵ(e jeсe5ŶĞƌŐŝĞe
–ŽŶŽƉŚĂƐŝƐĐŚeŽĚĞƌe
sŝƉŚĂƐŝƐĐŚeхeϭϱϬe(e ďŝƐe ϯϲϬe(e ϭ͕ϭ⋅ϭϬͲϯe⋅ejeнeϬ͕Ϯϳe(e

μƉĂŶŶƵŶŐƐǀĞƌŚćůƚŶŝƐee
esƌƺĐŬĞŶŶŽƌŵĂůĞeƵŶĚe
–ĞƐƐŐĞƌćƚĞe

Ϭeŵsͬsee ďŝƐe ϭϬϬeŵsͬse 2ůĞŝĐŚƐƉĂŶŶƵŶŐe
sƌƺĐŬĞŶƐƉĂŶŶƵŶŐ͗e

ϭeseďŝƐeϭϬese

Ϭ͕ϭeђsͬseďŝƐeϭ͕ϲeђsͬse
ƐŝĞŚĞe–Ăƚƌŝǆe–͘Ϯe

ee

e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϯϬeǀŽŶeϭϳϯ
e

e

–Ăƚƌŝǆe–͘Ϯ͗eͣμƉĂŶŶƵŶŐƐǀĞƌŚćůƚŶŝƐ͞e
bƌƺĐŬĞŶƐƉĂŶŶƵŶŐe

e
OĞƐƐǁĞƌƚe

ϭϬese ϱese Ϯese ϭese

Ϭeŵsͬse Ϭ͕ϭϬeђsͬse Ϭ͕ϭϬeђsͬse Ϭ͕ϭϳeђsͬse Ϭ͕ϯϱeђsͬse
цeϮeŵsͬse Ϭ͕ϭϬeђsͬse Ϭ͕ϭϭeђsͬse Ϭ͕Ϯϲeђsͬse Ϭ͕ϱϭeђsͬse
цeϱeŵsͬse Ϭ͕ϭϬeђsͬse Ϭ͕ϭϯeђsͬse Ϭ͕Ϯϳeђsͬse Ϭ͕ϱϮeђsͬse
цeϭϬeŵsͬse Ϭ͕ϭϬeђsͬse Ϭ͕ϭϲeђsͬse Ϭ͕ϯϭeђsͬse Ϭ͕ϱϲeђsͬse
цeϮϬeŵsͬse Ϭ͕ϭϲeђsͬse Ϭ͕ϮϬeђsͬse Ϭ͕ϯϴeђsͬse Ϭ͕ϲϲeђsͬse
цeϱϬeŵsͬse Ϭ͕ϯϱђsͬse Ϭ͕ϯϵeђsͬse Ϭ͕ϱϴeђsͬse ϭeђsͬse
цeϭϬϬeŵsͬse Ϭ͕ϲϱeђsͬse Ϭ͕ϳϯeђsͬse ϭ͕Ϭeђsͬse ϭ͕ϲeђsͬse

e
e
–Ăƚƌŝǆe–͘Ϯϭ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞeqĞŝƐƚƵŶŐƐĨĂŬƚŽƌeࡲࡼe
ďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeYƵĞůůĞŶeŝŵesĞƌĞŝĐŚeϮeieфeࡵeчeϮϬeieΘeϭϱeŵseфeࢁeчeϭeŬse

e eࡲࡼ
e;BǌͿeࢌ Ϭe Ϭ͕Ϯe Ϭ͕ϰe Ϭ͕ϲe Ϭ͕ϴe Ϭ͕ϵe ϭe
ϭϬe ϯ͕ϭͼϭϬͲϲe ϯ͕ϬͼϭϬͲϲe Ϯ͕ϴͼϭϬͲϲe Ϯ͕ϱͼϭϬͲϲe ϭ͕ϵͼϭϬͲϲe ϭ͕ϰͼϭϬͲϲe ϲ͕ϴͼϭϬͲϭϮe
ϰϱe ϵ͕ϴͼϭϬͲϲe ϵ͕ϲͼϭϬͲϲe ϵ͕ϬͼϭϬͲϲe ϳ͕ϵͼϭϬͲϲe ϱ͕ϵͼϭϬͲϲe ϰ͕ϯͼϭϬͲϲe ϲ͕ϴͼϭϬͲϭϭe
ϭϭϭe ϭ͕ϵͼϭϬͲϱe ϭ͕ϵͼϭϬͲϱe ϭ͕ϴͼϭϬͲϱe ϭ͕ϱͼϭϬͲϲe ϭ͕ϮͼϭϬͲϱe ϴ͕ϰͼϭϬͲϲe Ϯ͕ϲͼϭϬͲϭϬe
ϭϬϬϬe ϭ͕ϲͼϭϬͲϰe ϭ͕ϲͼϭϬͲϰe ϭ͕ϱͼϭϬͲϰe ϭ͕ϯͼϭϬͲϰe ϵ͕ϳͼϭϬͲϱe ϳ͕ϭͼϭϬͲϱe ϭ͕ϵͼϭϬͲϴe
ϭϬϬϬϬe ϭ͕ϲͼϭϬͲϯe ϭ͕ϲͼϭϬͲϯe ϭ͕ϱͼϭϬͲϯe ϭ͕ϯͼϭϬͲϯe ϵ͕ϳͼϭϬͲϰe ϳ͕ϭͼϭϬͲϰe ϭ͕ϲͼϭϬͲϲe

e
–Ăƚƌŝǆe–͘ϮϮ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞeqĞŝƐƚƵŶŐƐĨĂŬƚŽƌeࡲࡼe
ďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeYƵĞůůĞŶeŝŵesĞƌĞŝĐŚeϮϬeieфeࡵeчeϭϬϬeieΘeϭϱeŵseфeࢁeчeϭeŬse

e eࡲࡼ
e;BǌͿeࢌ Ϭe Ϭ͕Ϯe Ϭ͕ϰe Ϭ͕ϲe Ϭ͕ϴe Ϭ͕ϴe ϭe
ϭϬe ϯ͕ϰͼϭϬͲϲe ϯ͕ϰͼϭϬͲϲe ϯ͕ϮͼϭϬͲϲe Ϯ͕ϴͼϭϬͲϲe Ϯ͕ϭͼϭϬͲϲe ϭ͕ϱͼϭϬͲϲe ϴ͕ϰͼϭϬͲϭϮe
ϰϱe ϭ͕ϭͼϭϬͲϱe ϭ͕ϭͼϭϬͲϱe ϭ͕ϬͼϭϬͲϱe ϵ͕ϭͼϭϬͲϲe ϲ͕ϴͼϭϬͲϲe ϱ͕ϬͼϭϬͲϲe ϵ͕ϮͼϭϬͲϭϭe
ϭϭϭe Ϯ͕ϰͼϭϬͲϱe Ϯ͕ϯͼϭϬͲϱe Ϯ͕ϮͼϭϬͲϱe ϭ͕ϵͼϭϬͲϱe ϭ͕ϰͼϭϬͲϱe ϭ͕ϬͼϭϬͲϱe ϰ͕ϬͼϭϬͲϭϬe
ϭϬϬϬe Ϯ͕ϬͼϭϬͲϰe Ϯ͕ϬͼϭϬͲϰe ϭ͕ϵͼϭϬͲϰe ϭ͕ϲͼϭϬͲϰe ϭ͕ϮͼϭϬͲϰe ϴ͕ϴͼϭϬͲϱe Ϯ͕ϵͼϭϬͲϴe
ϭϬϬϬϬe Ϯ͕ϬͼϭϬͲϯe Ϯ͕ϬͼϭϬͲϯe ϭ͕ϵͼϭϬͲϯe ϭ͕ϲͼϭϬͲϯe ϭ͕ϮͼϭϬͲϯe ϴ͕ϴͼϭϬͲϰe Ϯ͕ϵͼϭϬͲϲe

e
–Ăƚƌŝǆe–͘Ϯϯ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞeqĞŝƐƚƵŶŐƐĨĂŬƚŽƌeࡲࡼe
ďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeOĞƐƐŐĞƌćƚĞŶeŝŵesĞƌĞŝĐŚeϮeieфeࡵeчeϮϬeieΘeϭϱeŵseфeࢁeчeϭeŬse

e eࡲࡼ
e;BǌͿeࢌ Ϭe Ϭ͕Ϯe Ϭ͕ϰe Ϭ͕ϲe Ϭ͕ϴe Ϭ͕ϵe ϭe
ϭϬe ϯ͕ϮͼϭϬͲϲe ϯ͕ϮͼϭϬͲϲe Ϯ͕ϵͼϭϬͲϲe Ϯ͕ϲͼϭϬͲϲe ϭ͕ϵͼϭϬͲϲe ϭ͕ϰͼϭϬͲϲe ϳ͕ϯͼϭϬͲϭϮe
ϰϱe ϭ͕ϬͼϭϬͲϱe ϭ͕ϬͼϭϬͲϱe ϵ͕ϱͼϭϬͲϲe ϴ͕ϯͼϭϬͲϲe ϲ͕ϮͼϭϬͲϲe ϰ͕ϱͼϭϬͲϲe ϳ͕ϲͼϭϬͲϭϭe
ϭϭϭe Ϯ͕ϭͼϭϬͲϱe Ϯ͕ϬͼϭϬͲϱe ϭ͕ϵͼϭϬͲϱe ϭ͕ϲͼϭϬͲϱe ϭ͕ϮͼϭϬͲϱe ϵ͕ϬͼϭϬͲϲe ϯ͕ϬͼϭϬͲϭϬe
ϭϬϬϬe ϭ͕ϳͼϭϬͲϰe ϭ͕ϳͼϭϬͲϰe ϭ͕ϲͼϭϬͲϰe ϭ͕ϰͼϭϬͲϰe ϭ͕ϬͼϭϬͲϰe ϳ͕ϲͼϭϬͲϱe Ϯ͕ϭͼϭϬͲϴe
ϭϬϬϬϬe ϭ͕ϳͼϭϬͲϯe ϭ͕ϳͼϭϬͲϯe ϭ͕ϲͼϭϬͲϯe ϭ͕ϰͼϭϬͲϯe ϭ͕ϬͼϭϬͲϯe ϳ͕ϲͼϭϬͲϰe Ϯ͕ϭͼϭϬͲϲe
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e

e
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e
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e

e

–Ăƚƌŝǆe–͘Ϯϰ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞeqĞŝƐƚƵŶŐƐĨĂŬƚŽƌeࡲࡼe
ďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeOĞƐƐŐĞƌćƚĞŶeŝŵesĞƌĞŝĐŚeϮϬeieфeࡵeчeϭϬϬeieΘeϭϱeŵseфeࢁeчeϭeŬse

e eࡲࡼ
e;BǌͿeࢌ Ϭe Ϭ͕Ϯe Ϭ͕ϰe Ϭ͕ϲe Ϭ͕ϴe Ϭ͕ϵe ϭe
ϭϬe ϯ͕ϲͼϭϬͲϲe ϯ͕ϱͼϭϬͲϲe ϯ͕ϯͼϭϬͲϲe Ϯ͕ϴͼϭϬͲϲe Ϯ͕ϭͼϭϬͲϲe ϭ͕ϱͼϭϬͲϲe ϴ͕ϵͼϭϬͲϭϮe
ϰϱe ϭ͕ϮͼϭϬͲϱe ϭ͕ϮͼϭϬͲϱe ϭ͕ϭͼϭϬͲϱe ϵ͕ϱͼϭϬͲϲe ϳ͕ϭͼϭϬͲϲe ϱ͕ϮͼϭϬͲϲe ϭ͕ϬͼϭϬͲϭϬe
ϭϭϭe Ϯ͕ϱͼϭϬͲϱe Ϯ͕ϰͼϭϬͲϱe Ϯ͕ϯͼϭϬͲϱe Ϯ͕ϬͼϭϬͲϱe ϭ͕ϱͼϭϬͲϱe ϭ͕ϭͼϭϬͲϱe ϰ͕ϰͼϭϬͲϭϬe
ϭϬϬϬe Ϯ͕ϭͼϭϬͲϰe Ϯ͕ϭͼϭϬͲϰe Ϯ͕ϬͼϭϬͲϰe ϭ͕ϳͼϭϬͲϰe ϭ͕ϯͼϭϬͲϰe ϵ͕ϯͼϭϬͲϱe ϯ͕ϯͼϭϬͲϴe
ϭϬϬϬϬe Ϯ͕ϭͼϭϬͲϯe Ϯ͕ϭͼϭϬͲϯe Ϯ͕ϬͼϭϬͲϯe ϭ͕ϳͼϭϬͲϯe ϭ͕ϯͼϭϬͲϯe ϵ͕ϯͼϭϬͲϰe ϯ͕ϯͼϭϬͲϲe

e
–Ăƚƌŝǆe–͘Ϯϱ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞeqĞŝƐƚƵŶŐƐĨĂŬƚŽƌeࡲࡼe
ďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeOĞƐƐŐĞƌćƚĞŶeŵŝƚe^ƚƌŽŵǌĂŶŐĞͬ^ƚƌŽŵǁĂŶĚůĞƌeŝŵesĞƌĞŝĐŚeϭϬϬeieфeࡵeчeϭeŬieΘeϭϱeŵseфeࢁeчeϭeŬse

e eࡲࡼ
e;BǌͿeࢌ Ϭe Ϭ͕Ϯe Ϭ͕ϰe Ϭ͕ϲe Ϭ͕ϴe Ϭ͕ϵe ϭe
ϭϬedǌe
ďŝƐe

ϭϬϬedǌe
ϭ͕ϱͼϭϬͲϰe ϭ͕ϱͼϭϬͲϰe ϭ͕ϰͼϭϬͲϰe ϭ͕ϮͼϭϬͲϰe ϴ͕ϵͼϭϬͲϱe ϲ͕ϱͼϭϬͲϱe ϳ͕ϴͼϭϬͲϵe

e
–Ăƚƌŝǆe–͘Ϯϲ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞŶe
tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe ࡼ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe ͿetĞĐŚƐĞůƐƚƌŽŵďůŝŶĚůĞŝƐƚƵŶŐeܨܲ ࡽ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe
ξͳ െ ଶeͿeܨܲ
ƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐĐŚĞŝŶůĞŝƐƚƵŶŐeࡿ ൌ ࢁ ڄ ܨe;Ɛ͘etĞƌƚĞeĨƺƌeܲࡵ ൌ ͳͿeďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeYƵĞůůĞŶeŵŝƚeࢁeсeϮeŵseƵŶĚeࡵeсeϭϬϬeђie

e ���ሺ࣐ሻ ൌ eͮe���ሺ࣐ሻࡲࡼ ൌ േ�ξ૚ െ ૛eࡲࡼ
e;BǌͿeࢌ Ϭeͮeцeϭe Ϭ͕ϰeͮeцeϬ͕ϵϮe Ϭ͕ϲeͮeцeϬ͕ϴe Ϭ͕ϴeͮeцeϬ͕ϲe Ϭ͕ϵeͮeцeϬ͕ϰϰe ϭeͮeцeϬe
ϭϬe ϰϴeƉte ϱϰeƉte ϲϬeƉte ϲϴeƉte ϳϮeƉte ϳϳeƉte

ϭϬϬϬe ϯϰeƉte ϯϵeƉte ϰϰeƉte ϱϭeƉte ϱϱeƉte ϱϵeƉte
ϭϬϬϬϬe ϯϰϬeƉte ϯϭϬeƉte ϮϳϬeƉte ϮϭϬeƉte ϭϲϬeƉte ϱϵeƉte

e
–Ăƚƌŝǆe–͘Ϯϳ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞŶe
tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe ࡼ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe ͿetĞĐŚƐĞůƐƚƌŽŵďůŝŶĚůĞŝƐƚƵŶŐeܨܲ ࡽ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe
ξͳ െ ࡿଶeͿeƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐĐŚĞŝŶůĞŝƐƚƵŶŐeܨܲ ൌ ࢁ ڄ ܨe;Ɛ͘etĞƌƚĞeĨƺƌeܲࡵ ൌ ͳͿeďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeOĞƐƐŐĞƌćƚĞŶeŵŝƚeࢁeсeϮeŵse
ƵŶĚeࡵeсeϭeŵie

e ���ሺ࣐ሻ ൌ eͮe���ሺ࣐ሻࡲࡼ ൌ േ�ξ૚ െ ૛eࡲࡼ
e;BǌͿeࢌ Ϭeͮeцeϭe Ϭ͕ϰeͮeцeϬ͕ϵϮe Ϭ͕ϲeͮeцeϬ͕ϴe Ϭ͕ϴeͮeцeϬ͕ϲe Ϭ͕ϵeͮeцeϬ͕ϰϰe ϭeͮeцeϬe
ϰϬe ϭ͕ϬeŶte ϭ͕ϬeŶte ϭ͕ϭeŶte ϭ͕ϭeŶte ϭ͕ϭeŶte ϭ͕ϮeŶte

ϭϬϬϬe ϮϯϬeƉte ϯϮϬeƉte ϰϬϬeƉte ϰϵϬeƉte ϱϯϬeƉte ϱϴϬeƉte
ϭϬϬϬϬe Ϯ͕ϯeŶte Ϯ͕ϭeŶte ϭ͕ϵeŶte ϭ͕ϱeŶte ϭ͕ϭeŶte ϱϴϬeƉte

e
–Ăƚƌŝǆe–͘Ϯϴ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞŶe
tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe ࡼ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe ͿetĞĐŚƐĞůƐƚƌŽŵďůŝŶĚůĞŝƐƚƵŶŐeܨܲ ࡽ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe
ξͳ െ ࡿଶeͿeƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐĐŚĞŝŶůĞŝƐƚƵŶŐeܨܲ ൌ ࢁ ڄ ܨe;Ɛ͘etĞƌƚĞeĨƺƌeܲࡵ ൌ ͳͿeďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeYƵĞůůĞŶeŵŝƚeࢁeсeϮϬeŵse
ƵŶĚeࡵeсeϭϬϬeђie

e ���ሺ࣐ሻ ൌ eͮe���ሺ࣐ሻࡲࡼ ൌ േ�ξ૚ െ ૛eࡲࡼ
e;BǌͿeࢌ Ϭeͮeцeϭe Ϭ͕ϰeͮeцeϬ͕ϵϮe Ϭ͕ϲeͮeцeϬ͕ϴe Ϭ͕ϴeͮeцeϬ͕ϲe Ϭ͕ϵeͮeцeϬ͕ϰϰe ϭeͮeцeϬe
ϭϬe ϳ͕ϱeƉte ϭϭϬeƉte ϭϳϬeƉte ϮϯϬeƉte ϮϲϬeƉte ϮϴϬeƉte

ϭϬϬϬe ϯϰϬeƉte ϯϮϬeƉte ϮϵϬeƉte ϮϱϬeƉte ϮϯϬeƉte ϭϵϬeƉte
ϭϬϬϬϬe ϯ͕ϰeŶte ϯ͕ϭeŶte Ϯ͕ϳeŶte Ϯ͕ϬeŶte ϭ͕ϱeŶte ϮϬϬeƉte

e
e
e
–Ăƚƌŝǆe–͘Ϯϵ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞŶe
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϯϮeǀŽŶeϭϳϯ
e

e

tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe ࡼ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe ͿetĞĐŚƐĞůƐƚƌŽŵďůŝŶĚůĞŝƐƚƵŶŐeܨܲ ࡽ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe
ξͳ െ ଶeͿeƵŶĚeeܨܲ
tĞĐŚƐĞůƐƚƌŽŵƐĐŚĞŝŶůĞŝƐƚƵŶŐeࡿ ൌ ࢁ ڄ ܨe;Ɛ͘etĞƌƚĞeĨƺƌeܲࡵ ൌ ͳͿeďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeOĞƐƐŐĞƌćƚĞŶeŵŝƚeࢁeсeϮϬeŵseƵŶĚeࡵeсeϭeŵie

e ���ሺ࣐ሻ ൌ eͮe���ሺ࣐ሻࡲࡼ ൌ േ�ξ૚ െ ૛eࡲࡼ
e;BǌͿeࢌ Ϭeͮeцeϭe Ϭ͕ϰeͮeцeϬ͕ϵϮe Ϭ͕ϲeͮeцeϬ͕ϴe Ϭ͕ϴeͮeцeϬ͕ϲe Ϭ͕ϵeͮeцeϬ͕ϰϰe ϭeͮeцeϬe
ϰϬe ϭϱϬeƉte ϳϯϬeƉte ϭ͕ϭeŶte ϭ͕ϰ͕eŶte ϭ͕ϲeŶte ϭ͕ϴeŶte

ϭϬϬϬe Ϯ͕ϯeŶte Ϯ͕ϯeŶte Ϯ͕ϮeŶte Ϯ͕ϬeŶte ϭ͕ϵeŶte ϭ͕ϴeŶte
ϭϬϬϬϬe ϮϯeŶte ϮϭeŶte ϭϵeŶte ϭϰeŶte ϭϬeŶte ϭ͕ϴeŶte

e
–Ăƚƌŝǆe–͘ϯϬ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞŶe
tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe ࡼ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe ͿetĞĐŚƐĞůƐƚƌŽŵďůŝŶĚůĞŝƐƚƵŶŐeܨܲ ࡽ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe
ξͳ െ ଶeͿeܨܲ
ƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐĐŚĞŝŶůĞŝƐƚƵŶŐeࡿ ൌ ࢁ ڄ ܨe;Ɛ͘etĞƌƚĞeĨƺƌeܲࡵ ൌ ͳͿeďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeYƵĞůůĞŶeŵŝƚeࢁeсeϮϬeseƵŶĚeࡵeсeϭeie

e ���ሺ࣐ሻ ൌ eͮe���ሺ࣐ሻࡲࡼ ൌ േ�ξ૚ െ ૛eࡲࡼ
e;BǌͿeࢌ Ϭeͮeцeϭe Ϭ͕ϰeͮeцeϬ͕ϵϮe Ϭ͕ϲeͮeцeϬ͕ϴe Ϭ͕ϴeͮeцeϬ͕ϲe Ϭ͕ϵeͮeцeϬ͕ϰϰe ϭeͮeцeϬe
ϰϬe ϭϰϬeђte ϮϱϬeђte ϯϱϬeђte ϰϰϬeђte ϱϬϬeђte ϱϱϬeђte

ϭϬϬϬe Ϯ͕ϭeŵte ϭ͕ϵeŵte ϭ͕ϳeŵte ϭ͕ϯeŵte ϭ͕Ϭeŵte ϱϯϬeђte
ϭϬϬϬϬe Ϯϭeŵte ϭϵeŵte ϭϳeŵte ϭϯeŵte ϵ͕ϭeŵte ϱϯϬeђte

e
–Ăƚƌŝǆe–͘ϯϭ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞŶe
tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe ࡼ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe ͿetĞĐŚƐĞůƐƚƌŽŵďůŝŶĚůĞŝƐƚƵŶŐeܨܲ ࡽ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe
ξͳ െ ࡿଶeͿeƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐĐŚĞŝŶůĞŝƐƚƵŶŐeܨܲ ൌ ࢁ ڄ ܨe;Ɛ͘etĞƌƚĞeĨƺƌeܲࡵ ൌ ͳͿeďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeOĞƐƐŐĞƌćƚĞŶeŵŝƚeࢁeсeϮϬese
ƵŶĚeࡵeсeϭeie

e ���ሺ࣐ሻ ൌ eͮe���ሺ࣐ሻࡲࡼ ൌ േ�ξ૚ െ ૛eࡲࡼ
e;BǌͿeࢌ Ϭeͮeцeϭe Ϭ͕ϰeͮeцeϬ͕ϵϮe Ϭ͕ϲeͮeцeϬ͕ϴe Ϭ͕ϴeͮeцeϬ͕ϲe Ϭ͕ϵeͮeцeϬ͕ϰϰe ϭeͮeцeϬe
ϰϬe ϭϱϬeђte ϮϲϬeђte ϯϱϬeђte ϰϱϬeeђte ϱϬϬeђte ϱϱϬeђte

ϭϬϬϬe Ϯ͕ϯeŵte Ϯ͕ϭeŵte ϭ͕ϵeŵte ϭ͕ϱeŵte ϭ͕ϭeŵte ϱϯϬeђte
ϭϬϬϬϬe Ϯϯeŵte Ϯϭeŵte ϭϵeŵte ϭϰeŵte ϭϬeŵte ϱϯϬeђte

e
–Ăƚƌŝǆe–͘ϯϮ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞŶe
tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe ࡼ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe ͿetĞĐŚƐĞůƐƚƌŽŵďůŝŶĚůĞŝƐƚƵŶŐeܨܲ ࡽ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe
ξͳ െ ଶeͿeܨܲ
ƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐĐŚĞŝŶůĞŝƐƚƵŶŐeࡿ ൌ ࢁ ڄ ܨe;Ɛ͘etĞƌƚĞeĨƺƌeܲࡵ ൌ ͳͿeďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeYƵĞůůĞŶeŵŝƚeࢁeсeϮϬeseƵŶĚeࡵeсeϮϬeie

e ���ሺ࣐ሻ ൌ eͮe���ሺ࣐ሻࡲࡼ ൌ േ�ξ૚ െ ૛eࡲࡼ
e;BǌͿeࢌ Ϭeͮeцeϭe Ϭ͕ϰeͮeцeϬ͕ϵϮe Ϭ͕ϲeͮeцeϬ͕ϴe Ϭ͕ϴeͮeцeϬ͕ϲe Ϭ͕ϵeͮeцeϬ͕ϰϰe ϭeͮeцeϬe
ϰϬe ϯ͕ϱeŵte ϵ͕Ϯeŵte ϭϯeŵte ϭϳeŵte ϮϬeŵte ϮϮeŵte

ϭϬϬϬe ϲϱeŵte ϲϬeŵte ϱϯeŵte ϰϯeŵte ϯϰeŵte ϮϮeŵte
ϭϬϬϬϬe ϲϱϬeŵte ϱϵϬeŵte ϱϮϬeŵte ϯϵϬeŵte ϮϴϬeŵte ϮϮeŵte

e
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϯϯeǀŽŶeϭϳϯ
e

e

–Ăƚƌŝǆe–͘ϯϯ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞŶe
tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe ࡼ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe ͿetĞĐŚƐĞůƐƚƌŽŵďůŝŶĚůĞŝƐƚƵŶŐeܨܲ ࡽ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe
ξͳ െ ࡿଶeͿeƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐĐŚĞŝŶůĞŝƐƚƵŶŐeܨܲ ൌ ࢁ ڄ ܨe;Ɛ͘etĞƌƚĞeĨƺƌeܲࡵ ൌ ͳͿeďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeOĞƐƐŐĞƌćƚĞŶeŵŝƚeࢁeсeϮϬese
ƵŶĚeࡵeсeϮϬeie

e ���ሺ࣐ሻ ൌ eͮe���ሺ࣐ሻࡲࡼ ൌ േ�ξ૚ െ ૛eࡲࡼ
e;BǌͿeࢌ Ϭeͮeцeϭe Ϭ͕ϰeͮeцeϬ͕ϵϮe Ϭ͕ϲeͮeцeϬ͕ϴe Ϭ͕ϴeͮeцeϬ͕ϲe Ϭ͕ϵeͮeцeϬ͕ϰϰe ϭeͮeцeϬe
ϰϬe ϯ͕ϳeŵte ϵ͕ϯeŵte ϭϯeŵte ϭϳeŵte ϮϬeŵte ϮϮeŵte

ϭϬϬϬe ϳϬeŵte ϲϱeŵte ϱϴeŵte ϰϲeŵte ϯϲeŵte ϮϮeŵte
ϭϬϬϬϬe ϳϬϬeŵte ϲϱϬeŵte ϱϲϬeŵte ϰϮϬeŵte ϯϭϬeŵte ϮϮeŵte

e
–Ăƚƌŝǆe–͘ϯϰ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞŶe
tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe ࡼ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe ͿetĞĐŚƐĞůƐƚƌŽŵďůŝŶĚůĞŝƐƚƵŶŐeܨܲ ࡽ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe
ξͳ െ ࡿଶeͿeƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐĐŚĞŝŶůĞŝƐƚƵŶŐeܨܲ ൌ ࢁ ڄ ܨe;Ɛ͘etĞƌƚĞeĨƺƌeܲࡵ ൌ ͳͿeďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeYƵĞůůĞŶeŵŝƚeࢁeсeϭeŬseƵŶĚe
eсeϭϬϬeieࡵ

e ���ሺ࣐ሻ ൌ eͮe���ሺ࣐ሻࡲࡼ ൌ േ�ξ૚ െ ૛eࡲࡼ
e;BǌͿeࢌ Ϭeͮeцeϭe Ϭ͕ϰeͮeцeϬ͕ϵϮe Ϭ͕ϲeͮeцeϬ͕ϴe Ϭ͕ϴeͮeцeϬ͕ϲe Ϭ͕ϵeͮeцeϬ͕ϰϰe ϭeͮeцeϬe
ϰϬe ϭ͕Ϭete Ϯ͕ϴete ϰ͕ϭete ϱ͕ϰete ϲ͕Ϭete ϲ͕ϳete

ϭϬϬϬe ϮϬete ϭϵete ϭϳete ϭϰete ϭϭete ϳ͕ϲete
ϭϬϬϬϬe ϮϬϬete ϭϵϬete ϭϲϬete ϭϮϬete ϴϵete ϳ͕ϲete

e
–Ăƚƌŝǆe–͘ϯϱ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞŶe
tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe ࡼ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe ͿetĞĐŚƐĞůƐƚƌŽŵďůŝŶĚůĞŝƐƚƵŶŐeܨܲ ࡽ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe
ξͳ െ ࡿଶeͿeƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐĐŚĞŝŶůĞŝƐƚƵŶŐeܨܲ ൌ ࢁ ڄ ܨe;Ɛ͘etĞƌƚĞeĨƺƌeܲࡵ ൌ ͳͿeďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeOĞƐƐŐĞƌćƚĞŶeŵŝƚeࢁeсeϭeŬse
ƵŶĚeࡵeсeϭϬϬeie

e ���ሺ࣐ሻ ൌ eͮe���ሺ࣐ሻࡲࡼ ൌ േ�ξ૚ െ ૛eࡲࡼ
e;BǌͿeࢌ Ϭeͮeцeϭe Ϭ͕ϰeͮeцeϬ͕ϵϮe Ϭ͕ϲeͮeцeϬ͕ϴe Ϭ͕ϴeͮeцeϬ͕ϲe Ϭ͕ϵeͮeцeϬ͕ϰϰe ϭeͮeцeϬe
ϰϬe ϭ͕ϭete Ϯ͕ϴete ϰ͕ϭete ϱ͕ϰete ϲ͕Ϭete ϲ͕ϳete

ϭϬϬϬe Ϯϭete ϮϬete ϭϴete ϭϰete ϭϮete ϳ͕ϲete
ϭϬϬϬϬe ϮϭϬete ϮϬϬete ϭϳϬete ϭϯϬete ϵϯete ϳ͕ϲete

e
ŝͿe-ĞƌeĂŶŐĞŐĞďĞŶĞesĞƌĞŝĐŚeŐŝůƚeŶƵƌeĨƺƌeĚĞŶe7Ăůů͕eĚĂƐƐeĚĂƐeŵĂǆŝŵĂůĞesŽůƚͲBĞƌƚǌͲ%ƌŽĚƵŬƚeĞŶƚƐƉƌĞĐŚĞŶĚerďďŝůĚƵŶŐe7ŝŐƵƌĞereĂƵƐe
ZƉĞƌĂƚŽƌƐe–ĂŶƵĂůe–ƵůƚŝͲ7ƵŶĐƚŝŽŶeiĂůŝďƌĂƚŽƌeϱϳϬϬrͬϱϳϮϬreμĞƌŝĞƐeffe–ĂǇeϭϵϵϲeJĞǀ͘eϮ͕eϯͬϬϱeĞŝŶŐĞŚĂůƚĞŶeǁŝƌĚ͘e
e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϯϰeǀŽŶeϭϳϯ
e

e

WŚĂƐĞŶǁŝŶŬĞůe
e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

%ŚĂƐĞŶǁŝŶŬĞůee
ǌǁŝƐĐŚĞŶe
ƐŝŶƵƐĨƂƌŵŝŐĞŶe
μƉĂŶŶƵŶŐƐƐŝŐŶĂůĞŶee
ŵĞŚƌŬĂŶĂůŝŐĞe

ƵĞůůĞŶ͕e–ĞƐƐŐĞƌćƚĞe

ͲϯϲϬΣe ďŝƐe ϯϲϬΣe
ϭϬeBǌeчe݂�чeϭe–Bǌe
ϭeŵseчe ୣܷ୤୤Ǥǡ௜eчeϭeŬse

e
e
e
e
e
e
e

͵͸Ͳι ڄ ݂ ڄ ͳ͹���e

ο߮ ൌ ߮ଶ െ ߮ଵ ൌe
%ŚĂƐĞŶǁŝŶŬĞůe
௜ܷሺݐሻ ൌ

ξʹ ୣܷ୤୤Ǥǡ௜ ���ሺʹݐ݂ߨ ൅ ߮௜ሻee
ŵŝƚe݅ א ሼͳǢ ʹሽe
e
݂eсe7ƌĞƋƵĞŶǌe
ୣܷ୤୤Ǥǡ௜eсe5ĨĨĞŬƚŝǀǁĞƌƚe

ĚĞƌetĞĐŚƐĞůƐƉĂŶŶƵŶŐee
e
–ĞƐƐƵŶŐĞŶeďĞŝe
μƉĂŶŶƵŶŐĞŶeчeϭϱeŵse
ŝŵe7ƌĞƋƵĞŶǌďĞƌĞŝĐŚe
ϭϬeBǌeďŝƐeфeϭeŬBǌ͕e
ƐŽǁŝĞe–ĞƐƐƵŶŐĞŶeďĞŝe
�݂eсe;ϱϬeцeϱͿeBǌe
ŬƂŶŶĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĞƌŚƂŚĞŶ͘e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϯϱeǀŽŶeϭϳϯ
e

e

e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

%ŚĂƐĞŶǁŝŶŬĞůe
ǌǁŝƐĐŚĞŶe
ƐŝŶƵƐĨƂƌŵŝŐĞƌe
rƵƐŐĂŶŐƐƐƉĂŶŶƵŶŐe
ƵŶĚeƐŝŶƵƐĨƂƌŵŝŐĞƌe
5ŝŶŐĂŶŐƐƐƚƌŽŵƐƚćƌŬĞee
tŝĚĞƌƐƚĂŶĚƐŶŽƌŵĂůe

e e e

e
ϭϬeŵreчeୣܫ ୤୤ǤeчeϭϬϬere

Ĩƺƌe݂eчeϭϬeŬBǌe
e

ϭϬeŵreчeୣܫ ୤୤ǤeчeϱϬeŵre
Ĩƺƌe݂eчeϭϬϬeŬBǌe

e ο߮ ൌ ߮I െ ߮⋅ ൌe
%ŚĂƐĞŶǁŝŶŬĞůe
ሻݐሺܫ ൌee
ξʹୣܫ ୤୤Ǥ ���ሺʹݐ݂ߨ ൅ ߮⋅ሻee
e
ܷሺݐሻ ൌee
ξʹୣܫ ୤୤Ǥȁܼȁ ���ሺʹݐ݂ߨ ൅
߮Iሻee
e
݂eсe7ƌĞƋƵĞŶǌe
ܴeсe2ůĞŝĐŚƐƚƌŽŵǁŝĚĞƌͲ
ƐƚĂŶĚe
ܫୣ ୤୤Ǥeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƐe
tĞĐŚƐĞůƐƚƌŽŵƐe
ܼeсefŵƉĞĚĂŶǌeĚĞƐe
tŝĚĞƌƐƚĂŶĚƐŶŽƌŵĂůƐe
e
–ĞƐƐƵŶŐĞŶe ďĞŝe
μƉĂŶŶƵŶŐĞŶe чe ϭϱe ŵse
ŝŵe7ƌĞƋƵĞŶǌďĞƌĞŝĐŚe
ϭϬe Bǌe ďŝƐe фe ϭe ŬBǌ͕e
ƐŽǁŝĞe ĂďǁĞŝĐŚĞŶĚĞe
–ĞƐƐďĞĚŝŶŐƵŶŐĞŶe
ŬƂŶŶĞŶe ĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĞƌŚƂŚĞŶ͘e

e e e e ϭϬeBǌeчe݂eчeϭϬϬeŬBǌe
ϭϬeŵɏeчeܴeфeϱϬeŵɏe

e
e

e e e e ݂�сeϭϬeBǌe Ϭ͕ϭϴeŵΣe -ŝĞeĂŶŐĞŐĞďĞŶĞŶe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚĞŶe
ŐĞůƚĞŶeĨƺƌe
tŝĚĞƌƐƚćŶĚĞeĚĞƌeμĞƌŝĞe
μf
e–·͕e7ůƵŬĞerϰϬse
ŽĚĞƌećŚŶůŝĐŚĞƌe
sĂƵǁĞŝƐĞeŵŝƚe
ŬŽĂǆŝĂůĞŶe
rŶƐĐŚůƵƐƐďƵĐŚƐĞŶ͘e7ƺƌe
tŝĚĞƌƐƚćŶĚĞeĂŶĚĞƌĞƌe
sĂƵǁĞŝƐĞeŬĂŶŶeƐŝĐŚe
ĚŝĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĞƌŚƂŚĞŶ͘e

e e e e ݂eсeϰϱeBǌe Ϭ͕ϲϬeŵΣe

e ͲϵϬΣe ďŝƐe ϵϬΣe ݂eсeϭϭϭeBǌe ϭ͕ϮeŵΣe

e e e e ϭeŬBǌeчe݂eчeϭϬϬeŬBǌe ͵͸Ͳι ڄ ݂ ڄ ʹͺ���e
e e e e ϭϬeBǌeчe݂eчeϭϬϬeŬBǌe

ϱϬeŵɏeчeܴeчeϭϬϬeɏe e

e e e e ݂eсeϰϬeBǌe Ϭ͕ϰϯeŵΣe

e e e e ݂eсeϭϬϬeBǌe Ϭ͕ϳϵeŵΣe

e e e e ϭeŬBǌeчe݂eчeϭϬϬeŬBǌe ͵͸Ͳι ڄ ݂ ڄ ʹͲ���ee



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϯϲeǀŽŶeϭϳϯ
e

e

e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

%ŚĂƐĞŶǁŝŶŬĞůee
ǌǁŝƐĐŚĞŶe
ƐŝŶƵƐĨƂƌŵŝŐĞŵe
rƵƐŐĂŶŐƐƐŝŐŶĂůeƵŶĚe
ƐŝŶƵƐĨƂƌŵŝŐĞƌe
5ŝŶŐĂŶŐƐƐƚƌŽŵƐƚćƌŬĞe
μƚƌŽŵǁĂŶĚůĞƌe e e e

e
e
e
e

ϭϬeBǌeчe݂eчeϭϬeŬBǌe
e
e
e
e
e
e
e

e

ο߮ ൌ ߮n െ ߮⋅ ൌe
%ŚĂƐĞŶǁŝŶŬĞůe
ሻݐሺܫ ൌee
ξʹୣܫ ୤୤Ǥ ���ሺʹݐ݂ߨ ൅ ߮⋅ሻee
e
ܻሺݐሻ ൌee
ξʹܻୣ ୤୤Ǥ ���ሺʹݐ݂ߨ ൅ ߮nሻee
e
݂eсe7ƌĞƋƵĞŶǌe
ܫୣ ୤୤Ǥe сe 5ĨĨĞŬƚŝǀǁĞƌƚe ĚĞƐe
tĞĐŚƐĞůƐƚƌŽŵƐe
ܻୣ ୤୤Ǥe сe 5ĨĨĞŬƚŝǀǁĞƌƚe ĚĞƐe
rƵƐŐĂŶŐƐƐŝŐŶĂůƐe ĚĞƐe
μƚƌŽŵǁĂŶĚůĞƌƐe;μƚƌŽŵe
ŽĚĞƌeμƉĂŶŶƵŶŐͿe
e
e
-ŝĞeĂŶŐĞŐĞďĞŶĞŶe
·ŶƐŝĐŚĞƌŚĞŝƚĞŶeŐĞůƚĞŶe
ĨƺƌeĚĞŶe7Ăůů͕eĚĂƐƐeĚĂƐe
rƵƐŐĂŶŐƐƐŝŐŶĂůeĚĞƐe
μƚƌŽŵǁĂŶĚůĞƌƐeĞŝŶĞe
μƉĂŶŶƵŶŐeŝƐƚ͘ee
e
–ĞƐƐƵŶŐĞŶeďĞŝe
μƉĂŶŶƵŶŐĞŶeчeϭϱeŵse
ŝŵe7ƌĞƋƵĞŶǌďĞƌĞŝĐŚe
ϭϬeBǌeďŝƐeфeϭeŬBǌ͕e
ĂďǁĞŝĐŚĞŶĚĞe
–ĞƐƐďĞĚŝŶŐƵŶŐĞŶ͕e
ƐŽǁŝĞeĚĞƌe7Ăůů͕eĚĂƐƐe
ĚĂƐerƵƐŐĂŶŐƐƐŝŐŶĂůe
ĚĞƐeμƚƌŽŵǁĂŶĚůĞƌƐe
ĞŝŶĞeμƚƌŽŵƐƚćƌŬĞeŝƐƚe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚ͘e

e e e e ϭereфeୣܫ ୤୤ǤeчeϮere e

e ͲϵϬΣe ďŝƐe ϵϬΣe ݂eсeϰϬeBǌe Ϭ͕ϰϯeŵΣe

e e e e ݂eсeϭϬϬeBǌe Ϭ͕ϳϵeŵΣe

e e e e ϭeŬBǌeчe݂eчeϭϬeŬBǌe ͵͸Ͳι ڄ ݂ ڄ ʹͲ���e
e e e e Ϯereфeୣܫ ୤୤ǤeчeϮϬere e

e e e e ݂eсeϭϬeBǌe Ϭ͕ϭϴeŵΣe

e
e

e e e ݂eсeϰϱeBǌe Ϭ͕ϲϬeŵΣe

e e e e ݂eсeϭϭϭeBǌe ϭ͕ϮeŵΣe

e e e e ϭeŬBǌeчe݂eчeϭϬeŬBǌe ͵͸Ͳι ڄ ݂ ڄ ʹͺ���e
e e e e ϮϬereфeୣܫ ୤୤ǤeчeϭϬϬere e

e e e e ݂eсeϭϬeBǌe Ϭ͕ϮϭeŵΣe

e e e e ݂eсeϰϱeBǌe Ϭ͕ϲϴeŵΣe

e e e e ݂eсeϭϭϭeBǌe ϭ͕ϰeŵΣe

e

e e e ϭeŬBǌeчe݂eчeϭϬeŬBǌe ͵͸Ͳι ڄ ݂ ڄ ͵ͷ���e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϯϳeǀŽŶeϭϳϯ
e

e

e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

%ŚĂƐĞŶǁŝŶŬĞůee
ǌǁŝƐĐŚĞŶe
ƐŝŶƵƐĨƂƌŵŝŐĞŵe
μƉĂŶŶƵŶŐƐƐŝŐŶĂůeƵŶĚe
ƐŝŶƵƐĨƂƌŵŝŐĞŶe
μƚƌŽŵƐŝŐŶĂůee

ƵĞůůĞŶe

e e e
ϭϬeBǌeчe݂eчeϭϬeŬBǌe
ϭeŵseчe ୣܷ୤୤ǤeчeϭeŬse ee

ȟ߮ ൌ ߮I െ ߮⋅ ൌee
%ŚĂƐĞŶǁŝŶŬĞůe
ሻݐሺܫ ൌee
ξʹୣܫ ୤୤Ǥ ���ሺʹݐ݂ߨ ൅ ߮⋅ሻee
e
ܷሺݐሻ ൌee
ξʹ ୣܷ୤୤Ǥ ���ሺʹݐ݂ߨ ൅ ߮Iሻee
e
݂eсe7ƌĞƋƵĞŶǌe
ܫୣ ୤୤Ǥeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƐe
tĞĐŚƐĞůƐƚƌŽŵƐe
ୣܷ୤୤Ǥeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
e
–ĞƐƐƵŶŐĞŶeďĞŝe
μƉĂŶŶƵŶŐĞŶeчeϭϱeŵse
ŝŵe7ƌĞƋƵĞŶǌďĞƌĞŝĐŚe
ϭϬeBǌeďŝƐeфeϭeŬBǌ͕e
ƐŽǁŝĞeĂďǁĞŝĐŚĞŶĚĞe
–ĞƐƐďĞĚŝŶŐƵŶŐĞŶe
ŬƂŶŶĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĞƌŚƂŚĞŶ͘e
e

e e e e ϭϬϬeђreчeୣܫ ୤୤ǤeчeϭϬeŵre e

e e e e ݂eсeϭϬeBǌe Ϭ͕ϮϭeŵΣe

e e e e ݂eсeϰϱeBǌe Ϭ͕ϱϳeŵΣe

e e e e ݂eсeϭϭϭeBǌe ϭ͕ϭeŵΣe

e e e e ϭeŬBǌeчe݂eчeϭϬeŬBǌe ͵͸Ͳι ڄ ݂ ڄ ʹ͹���e
e e e e ϭϬeŵreфeୣܫ ୤୤ǤeчeϮϬϬeŵre e

e e e e ݂eсeϰϬeBǌe Ϭ͕ϯϳeŵΣe

e e e e ݂eсeϭϬϬeBǌe Ϭ͕ϳϮeŵΣe

e e e e ϭeŬBǌeчeĨeчeϭϬeŬBǌe ͵͸Ͳι ڄ ݂ ڄ ͳͺ���e
e ͲϭϴϬΣe ďŝƐe ϭϴϬΣe ϮϬϬeŵreфeୣܫ ୤୤ǤeчeϮere e

e e e e ݂eсeϰϬeBǌe Ϭ͕ϰϬeŵΣe

e e e e ݂eсeϭϬϬeBǌe Ϭ͕ϲϴeŵΣe

e e e e ϭeŬBǌeчe݂eчeϭϬeŬBǌe ͵͸Ͳι ڄ ݂ ڄ ͳ͹���e
e e e e Ϯereфeୣܫ ୤୤ǤeчeϮϬere e

e e e e ݂eсeϭϬeBǌe Ϭ͕ϭϴeŵΣe

e e e e ݂eсeϰϱeBǌe Ϭ͕ϱϳeŵΣe

e e e e ݂eсeϭϭϭeBǌe ϭ͕ϭeŵΣe

e e e e ϭeŬBǌeчe݂eчeϭϬeŬBǌe ͵͸Ͳι ڄ ݂ ڄ ʹ͸���e
e e e e ϮϬereфeୣܫ ୤୤ǤeчeϭϬϬere e

e e e e ݂eсeϭϬeBǌe Ϭ͕ϮϬeŵΣe

e e e e ݂eсeϰϱeBǌe Ϭ͕ϲϱeŵΣe

e e e e ݂eсeϭϭϭeBǌe ϭ͕ϰeŵΣe

e e e e ϭeŬBǌeчe݂eчeϭϬeŬBǌe ͵͸Ͳι ڄ ݂ ڄ ͵ʹ���e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϯϴeǀŽŶeϭϳϯ
e

e

e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

%ŚĂƐĞŶǁŝŶŬĞůee
ǌǁŝƐĐŚĞŶe
ƐŝŶƵƐĨƂƌŵŝŐĞŵe
μƉĂŶŶƵŶŐƐƐŝŐŶĂůeƵŶĚe
ƐŝŶƵƐĨƂƌŵŝŐĞŶe
μƚƌŽŵƐŝŐŶĂůe
–ĞƐƐŐĞƌćƚĞe

e e e
ϭϬeBǌeчe݂eчeϭϬeŬBǌe
ϭeŵseчe ୣܷ୤୤ǤeчeϭeŬse

e ȟ߮ ൌ ߮I െ ߮⋅ ൌee
%ŚĂƐĞŶǁŝŶŬĞůe
e
ሻݐሺܫ ൌee
ξʹୣܫ ୤୤Ǥ ���ሺʹݐ݂ߨ ൅ ߮⋅ሻee
e
ܷሺݐሻ ൌee
ξʹ ୣܷ୤୤Ǥ ���ሺʹݐ݂ߨ ൅ ߮Iሻee
e
݂eсe7ƌĞƋƵĞŶǌe
ܫୣ ୤୤Ǥeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞee
ୣܷ୤୤Ǥeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐee
e
–ĞƐƐƵŶŐĞŶeďĞŝe
μƉĂŶŶƵŶŐĞŶeчeϭϱeŵse
ŝŵe7ƌĞƋƵĞŶǌďĞƌĞŝĐŚe
ϭϬeBǌeďŝƐeфeϭeŬBǌ͕e
ƐŽǁŝĞeĂďǁĞŝĐŚĞŶĚĞe
–ĞƐƐďĞĚŝŶŐƵŶŐĞŶe
ŬƂŶŶĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĞƌŚƂŚĞŶ͘e

e e e e ϭeŵreчeୣܫ ୤୤ǤeчeϮere e

e e e e ݂eсeϰϬeBǌe Ϭ͕ϰϮeŵΣe

e e e e ݂eсeϭϬϬeBǌe Ϭ͕ϳϲeŵΣe

e e e e ϭeŬBǌeчe݂eчeϭϬeŬBǌe ͵͸Ͳι ڄ ݂ ڄ ͳͻ���e
e e e e Ϯereфeୣܫ ୤୤ǤeчeϮϬere e

e ͲϭϴϬΣe ďŝƐe ϭϴϬΣe ݂eсeϭϬeBǌe Ϭ͕ϭϴeŵΣe

e e e e ݂eсeϰϱeBǌe Ϭ͕ϲϬeŵΣe

e e e e ݂eсeϭϭϭeBǌe ϭ͕ϮeŵΣe

e e e e ϭeŬBǌeчe݂eчeϭϬeŬBǌe ͵͸Ͳι ڄ ݂ ڄ ʹͺ���e
e e e e ϮϬereфeୣܫ ୤୤ǤeчeϭϬϬere e

e e e e ݂eсeϭϬeBǌe Ϭ͕ϮϭeŵΣe

e e e e ݂eсeϰϱeBǌe Ϭ͕ϲϴeŵΣe

e e e e ݂eсeϭϭϭeBǌe ϭ͕ϰeŵΣe

e e e e ϭeŬBǌeчe݂eчeϭϬeŬBǌe ͵͸Ͳι ڄ ݂ ڄ ͵Ͷ���e
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e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϯϵeǀŽŶeϭϳϯ
e

e

e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

%ŚĂƐĞŶǁŝŶŬĞůee
ǌǁŝƐĐŚĞŶe2ƌƵŶĚǁĞůůĞe
ƵŶĚe݊ͲƚĞƌe
ŚĂƌŵŽŶŝƐĐŚĞƌe
ZďĞƌǁĞůůĞeĞŝŶĞƐe
μƉĂŶŶƵŶŐƐƐŝŐŶĂůƐe
–ĞƐƐŐĞƌćƚĞe

ͲϭϴϬΣe ďŝƐe ϭϴϬΣe

ϭeчe݊eчeϭϬϬe
ϰϱeBǌeчe ଵ݂eчeϲϱeBǌe

௡݂eчeϲeŬBǌe
ଵܷeшeϭϬϬeŵse
ܷ௡eшeϭϬeŵse
UܷeчeϭϬϱϬese

͵͸Ͳι ڄ ௡݂ ڄ ʹʹͷ���e

ȟ߮ ൌ ߮௡ െ ݊߮ଵ ൌee
%ŚĂƐĞŶǁŝŶŬĞůe
e
ܷሺݐሻ ൌe

෍ξʹ ௡ܷ ���ሺʹߨ ௡݂ݐ ൅ ߮௡ሻ
ଵ଴଴

௡ୀଵ
e

e
e
ଵ݂eсe7ƌĞƋƵĞŶǌeĚĞƌe
2ƌƵŶĚǁĞůůĞee
௡݂eсe7ƌĞƋƵĞŶǌeĚĞƌe݊Ͳ
ƚĞŶeŚĂƌŵŽŶŝƐĐŚĞŶe
ZďĞƌǁĞůůĞe
ଵܷeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe

2ƌƵŶĚǁĞůůĞe
ܷ௡eсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
݊ͲƚĞŶeŚĂƌŵŽŶŝƐĐŚĞŶe
ZďĞƌǁĞůůĞe
UܷeсeμƉŝƚǌĞŶǁĞƌƚeĚĞƐe

μƉĂŶŶƵŶŐƐƐŝŐŶĂůƐe
e
5ƐeŐĞůƚĞŶeĚŝĞe
sĞƌĞŝĐŚƐŐƌĞŶǌĞŶeƵŶĚe
ƐŽŶƐƚŝŐĞŶesŽƌŐĂďĞŶe
ĚĞƐe7ůƵŬĞe
ϲϭϬϬsͬϲϭϬϱre·ƐĞƌƐe
–ĂŶƵĂůe;μĞƉƚĞŵďĞƌe
ϮϬϬϵeJĞǀ͘eϭ͕eϲͬϭϬͿ͘e
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e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϰϬeǀŽŶeϭϳϯ
e

e

e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

%ŚĂƐĞŶǁŝŶŬĞůee
ǌǁŝƐĐŚĞŶe2ƌƵŶĚǁĞůůĞe
ƵŶĚe݊ͲƚĞƌe
ŚĂƌŵŽŶŝƐĐŚĞƌe
ZďĞƌǁĞůůĞeĞŝŶĞƐe
μƚƌŽŵƐŝŐŶĂůƐe
–ĞƐƐŐĞƌćƚĞe

ͲϭϴϬΣe ďŝƐe ϭϴϬΣe

ϭeчe݊eчeϭϬϬe
ϰϱeBǌeчe ଵ݂eчeϲϱeBǌe

e
UeчeϮϵ͕ϳer͗eܫ ௡݂eчeϲeŬBǌe

ďǌǁ͘e
UeхeϮϵ͕ϳer͗eܫ ௡݂eчeϯeŬBǌe

e
ଵeшeϭϬϬeŵreܫ
௡eшeϭϬeŵreܫ
Ueчeϭϭϯereܫ

͵͸Ͳι ڄ ௡݂ ڄ ʹʹͺ���e

ȟ߮ ൌ ߮௡ െ ݊߮ଵ ൌee
%ŚĂƐĞŶǁŝŶŬĞůe
e
ሻݐሺܫ ൌe

෍ξʹܫ௡ ���ሺʹߨ ௡݂ݐ ൅ ߮௡ሻ
ଵ଴଴

௡ୀଵ
e

e
ଵ݂eсe7ƌĞƋƵĞŶǌeĚĞƌe
2ƌƵŶĚǁĞůůĞee
௡݂eсe7ƌĞƋƵĞŶǌeĚĞƌe݊Ͳ
ƚĞŶeŚĂƌŵŽŶŝƐĐŚĞŶe
ZďĞƌǁĞůůĞe
ଵeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌeܫ
2ƌƵŶĚǁĞůůĞe
௡eсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌeܫ
݊ͲƚĞŶeŚĂƌŵŽŶŝƐĐŚĞŶe
ZďĞƌǁĞůůĞe
UeсeμƉŝƚǌĞŶǁĞƌƚeĚĞƐeܫ
μƚƌŽŵƐŝŐŶĂůƐe
e
5ƐeŐĞůƚĞŶeĚŝĞe
sĞƌĞŝĐŚƐŐƌĞŶǌĞŶeƵŶĚe
ƐŽŶƐƚŝŐĞŶesŽƌŐĂďĞŶe
ĚĞƐe7ůƵŬĞe
ϲϭϬϬsͬϲϭϬϱre·ƐĞƌƐe
–ĂŶƵĂůe;μĞƉƚĞŵďĞƌe
ϮϬϬϵeJĞǀ͘eϭ͕eϲͬϭϬͿ͘e

e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϰϭeǀŽŶeϭϳϯ
e

e

4ŶĚƵŬƚŝǀŝƚćƚeƵŶĚeHĂƉĂǌŝƚćƚe
e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

fŶĚƵŬƚŝǀŝƚćƚe ϬeђBe e Ϭ͕ϬϯeђBe ϮͲ-ƌĂŚƚͲ3ƵƌǌƐĐŚůƵƐƐe
e ϬeBe ďŝƐe ϭ͕ϭeBe e e e e

>eсe–ĞƐƐǁĞƌƚee
e
e
sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌee
ϱϬeŵёeчeͮ�ͮeчeϭϭeŬёe
e
ŬůĞŝŶƐƚĞeĂŶŐĞďďĂƌĞe
7ĞƐƚǁĞƌƚͲ
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚĞŶeďĞŝe
ĚŝƌĞŬƚĞƌe–ĞƐƐƵŶŐeŽĚĞƌe
μƵďƐƚŝƚƵƚŝŽŶeĂŶee
2JeϭϰϴϮeŽĚĞƌeďĂƵŐůĞŝĐŚe
e
e
e
e

e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e

ϭϬϬeђBe
ϭϬϬeBǌe Ϭ͕ϲϯeͼeϭϬʹϯeͼe>e
ϭeŬBǌe Ϭ͕ϭϳeͼeϭϬʹϯeͼe>e
ϭϬeŬBǌe Ϭ͕ϮϮeͼeϭϬʹϯeͼe>e

ϭeŵBe
ϭϬϬeBǌe Ϭ͕ϭϰeͼeϭϬʹϯeͼe>e
ϭeŬBǌe Ϭ͕ϭϮeͼeϭϬʹϯeͼe>e

e ϭϬeŬBǌe Ϭ͕ϭϳeͼeϭϬʹϯeͼe>e
ϭϬeŵBe ϭϬϬeBǌ͖eϭeŬBǌe Ϭ͕ϭϭeͼeϭϬʹϯeͼe>e

e ϭϬeŬBǌe Ϭ͕ϭϲeͼeϭϬʹϯeͼe>e
ϭϬϬeŵBe ϭϬϬeBǌ͖eϭeŬBǌe Ϭ͕ϭϭeͼeϭϬʹϯeͼe>e

e ϭϬeŬBǌe Ϭ͕ϮϱeͼeϭϬʹϯeͼe>e

ϭeBe ϭϬϬeBǌ͕eϭeŬBǌe Ϭ͕ϭϯeͼeϭϬʹϯeͼe>e

3ĂƉĂǌŝƚćƚe ϬeƉ7e e Ϭ͕ϮeƉ7e qĞĞƌůĂƵĨe
e ϬeƉ7e ďŝƐe ϭϬeђ7e e e e e

ceсe–ĞƐƐǁĞƌƚee
e
sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌe
ϭeɏeчeͮZͮeчeϭϭϬe–ɏe
ŬůĞŝŶƐƚĞeĂŶŐĞďďĂƌĞe
7ĞƐƚǁĞƌƚͲe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚĞŶeďĞŝe
ĚŝƌĞŬƚĞƌe–ĞƐƐƵŶŐeŽĚĞƌe
μƵďƐƚŝƚƵƚŝŽŶeĂŶe
2JeϭϰϬϯeͬeϭϰϬϰeͬeϭϰϬϵe
ŽĚĞƌeďĂƵŐůĞŝĐŚe
e

e
ϭeƉ7e

ϭeŬBǌe Ϭ͕ϮϭeͼeϭϬʹϯeͼece
ϭϬeŬBǌe Ϭ͕ϯϭeͼeϭϬʹϯeͼece

ϭϬeƉ7e
ϭeŬBǌe ϭϵeͼeϭϬʹϲeͼece

ϭϬeŬBǌ͖eϭϬϬeŬBǌe ϲϮeͼeϭϬʹϲeͼece
e eϭe–Bǌe Ϭ͕ϭϬeͼeϭϬʹϯeͼece

ϭϬϬeƉ7e ϭeŬBǌe ϮϲeͼeϭϬʹϲeͼece

ϭeŶ7e ϭeŬBǌe ϯϭeͼeϭϬʹϲeͼece
ϭϬϬeŬBǌe Ϭ͕ϭϬeͼeϭϬʹϯeͼece

ϭϬeŶ7e
ϭϬϬeBǌe Ϭ͕ϮϬeͼeϭϬʹϯeͼece
ϭeŬBǌe Ϭ͕ϭϮeͼeϭϬʹϯeͼece
ϭϬeŬBǌe Ϭ͕ϭϭeͼeϭϬʹϯeͼece

ϭϬϬeŶ7e ϭϬϬeBǌ͖eϭeŬBǌ͖eϭϬeŬBǌe Ϭ͕ϭϱeͼeϭϬʹϯeͼece

ϭeђ7e ϭϬϬeBǌ͖eϭeŬBǌe Ϭ͕ϭϬeͼeϭϬʹϯeͼece
ϭϬeŬBǌe Ϭ͕ϮϬeͼeϭϬʹϯeͼece

e
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e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϰϮeǀŽŶeϭϳϯ
e

e

&ůĞŬƚƌŝƐĐŚĞeOĞƐƐŐƌƂƘĞŶeͲe�ĞŝƚeƵŶĚe,ƌĞƋƵĞŶǌe
e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶe
ͬesĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

7ƌĞƋƵĞŶǌeĨe ϭe–Bǌe ďŝƐe ϭϬe–Bǌe %ŚĂƐĞŶĚŝĨĨĞƌĞŶǌǌĞŝƚͲ
ŵĞƐƐƵŶŐĞŶeƺďĞƌe
–ĞƐƐǌĞŝƚĞŶeхeϭeŚe

Ϯ͕ϬeͼeϭϬʹϭϮeͼeĨe
Ĩe͗e–ĞƐƐǁĞƌƚe
hXĨe͗eXƌŝŐŐĞƌͲƵŶƐŝĐŚĞƌŚĞŝƚee ŝŶeμĐŚƌŝƚƚĞŶeǀŽŶeϭe–Bǌe

e Ϭ͕ϬϭeBǌe ďŝƐe ϯϱϬe–Bǌe
e

Ϯ͕ϲeͼeϭϬʹϭϮeͼeĨeнehXĨe
e хeϯϱϬe–Bǌe ďŝƐe Ϯϲ͕ϱe2Bǌe ϭϭeͼeϭϬʹϭϮeͼeĨeнehXĨe
e хeϮϲ͕ϱ2Bǌe ďŝƐe ϰϬe2Bǌe Ϭ͕ϲeBǌeнehXĨe

�ĞŝƚŝŶƚĞƌǀĂůůe∆ƚe ϬeŶƐe ďŝƐe Ϭ͕ϳeŵƐe
e

ϭ͕ϯeŶƐe
e

e ϬeŶƐe ďŝƐe ϮϬϬeƐe ϭ͕ϱeͼeϭϬʹϲeͼe∆ƚeнeϱϬeƉƐe
e ϭeђƐe ďŝƐe ϭϬϬeŚe e ϭϬeͼeϭϬʹϵeͼe∆ƚeнeϭeђƐe e
e ϭeƐe ďŝƐe ϭϬϬeŚe e ϭϯeͼeϭϬʹϲeͼe∆ƚeнeϬ͕ϴϮeƐe e

2ĂŶŐĂďǁĞŝĐŚƵŶŐee ϬeƐͬĚe ďŝƐe ϭϬϬeƐͬĚe e ϭ͕ϯeͼeϭϬʹϳeсeϬ͕ϬϭϭeƐͬĚe 5ůĞŬƚƌŽŶŝƐĐŚĞeŽĚĞƌe
ŵĞĐŚĂŶŝƐĐŚĞe·ŚƌĞŶe

-ƌĞŚǌĂŚůe Ϭ͕ϬϮeƐʹϭe ďŝƐe ϯϱϬϬeƐʹϭe e ϯ͕ϳeͼeϭϬʹϲeͼeĨe Ĩe͗e–ĞƐƐǁĞƌƚe
e
e e
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϰϯeǀŽŶeϭϳϯ
e

e

eeeedŽĐŚĨƌĞƋƵĞŶǌͲeƵŶĚe^ƚƌĂŚůƵŶŐƐŵĞƐƐŐƌƂƘĞŶeͲedŽĐŚĨƌĞƋƵĞŶǌŵĞƐƐŐƌƂƘĞŶe
e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

ZƐǌŝůůŽƐŬŽƉĞe e e e e ϭ͕ϮeͼeϭϬʹϯeͼeheнeϭϮeђse h͗e–ĞƐƐǁĞƌƚe
ǀĞƌƚŝŬĂůe ϭeŵse ďŝƐe ϱese -ieďŝƐeϭϬeŬBǌe e ϱϬeɏe

e ϱeŵse ďŝƐe ϮϬϬese ϭe–ɏe
ZƐǌŝůůŽƐŬŽƉe

ŚŽƌŝǌŽŶƚĂůe ϮϱeƉƐe ďŝƐe ϰϬeƐe e e e Ϭ͕ϭϮeͼeϭϬʹϲeͼedeнeϬ͕ϭeƉƐe d:e–ĞƐƐǁĞƌƚ 
sĂŶĚďƌĞŝƚĞeĨe
;7ƌĞƋƵĞŶǌŐĂŶŐͿe

e

ϰϬeBǌe ďŝƐe ϲe2Bǌe

e
ϲ͕ϯeͼeϭϬʹϯeͼeĨϸͬ2Bǌe
нeeϮϬeͼeϭϬʹϯeͼeĨe Ĩeсe–ĞƐƐǁĞƌƚee e e

e e e
e e e

хeϲe2Bǌe ďŝƐe ϰϬe2Bǌe ϳϱeͼeϭϬʹϯeͼeĨe
rŶƐƚŝĞŐƐǌĞŝƚe ϯϬeƉƐe ďŝƐe ϰϱeƉƐe Ϭ͕ϭese ďŝƐe ϯese ϱeƉƐe e
e хeϰϱeƉƐe ďŝƐe ϭeŵƐe e ϭϬeͼeϭϬʹϯeͼedeнeϯeƉƐe e
e ϳϬeƉƐe ďŝƐe ϴϱeƉƐe e e e ϳϴeͼeϭϬʹϯeͼede ĞƌƌĞĐŚŶĞƚeĂƵƐeĚĞƌe
e хeϴϱeƉƐe ďŝƐe ϯϭϬeƉƐe Ϭ͕ϭese ďŝƐe ϯese ϲϳeͼeϭϬʹϯeͼede ϯeĚsesĂŶĚďƌĞŝƚĞe
e хeϯϭϬeƉƐe ďŝƐe ϲϱϬeƉƐe e e e ϱϴeͼeϭϬʹϯeͼede d:e–ĞƐƐǁĞƌƚe
e хeϲϱϬeƉƐe ďŝƐe ϭeŵƐe e e e ϱϲeͼeϭϬʹϯeͼede e
7ƌĞƋƵĞŶǌeĨee
�ĞŝƚďĂƐŝƐee ϭϬe–Bǌe e

e Ϭ͕ϮeͼeϭϬʹϲeͼeĨe e

%ƵůƐŵĞƐƐŐƌƂƘĞŶe
rŶƐƚŝĞŐƐǌĞŝƚee
;ǌ͘s͘eZƐǌŝůůŽƐŬŽƉͲe
ŬĂůŝďƌĂƚŽƌͿe

ϭϱeƉƐe ďŝƐe ϭϬeŶƐe Ϭ͕ϭeseďŝƐeϰϬeseŝŶeϱϬeёe ϭϬeͼeϭϬʹϯeͼedeнeϯeƉƐe Ğǆƚ͘eXƌŝŐŐĞƌƐŝŐŶĂůe
ĞƌĨŽƌĚĞƌůŝĐŚe

ϭϲϬeƉƐe ďŝƐe ϭϬeŵƐe Ϭ͕ϭeseďŝƐeϮeseŝŶeϱϬeёe ϯϬeͼeϭϬʹϯeͼedeнeϯϬeƉƐe e

sƵƌƐƚͲ2ĞŶĞƌĂƚŽƌe
rƵƐŐĂŶŐƐƐƉĂŶŶƵŶŐe
μƉŝƚǌĞŶǁĞƌƚehƐe

e e e

e
ƵŶƚĞƌeϱϬeёeŽĚĞƌeϭeŬёeqĂƐƚe

e

e

ϭϬϬese ďŝƐe ϰeŬse ϰϴeͼeϭϬʹϯeͼehƐe
rŶƐƚŝĞŐƐǌĞŝƚeƵŶĚe
fŵƉƵůƐĚĂƵĞƌedƌe

ϯeŶƐe ďŝƐe ϭeʅƐe ϰϭeͼeϭϬʹϯeͼedƌe

sƵƌƐƚĚĂƵĞƌeƵŶĚe
sƵƌƐƚƉĞƌŝŽĚĞede ϭϬeʅƐe ďŝƐe ϭeƐe e ϱeͼeϭϬʹϯeͼede

fŵƉƵůƐĨƌĞƋƵĞŶǌeĨe ϭϬϬeBǌe ďŝƐee ϱϬϬeŬBǌe e ϭeͼeϭϬʹϯeͼeĨe
5μ-Ͳ2ĞŶĞƌĂƚŽƌee
rŶƐƚŝĞŐƐǌĞŝƚeƚƌeĚĞƌe
μƉŝƚǌĞŶƐƚƌŽŵƐƚćƌŬĞe

ϯϬϬeƉƐe ďŝƐe ϯeŶƐe e ϯeйe⋅eƚƌeнeϭϱeƉƐe e

5ŶƚůĂĚĞƐƚƌŽŵƐƚćƌŬĞe²e
ϭ͕ϱere ďŝƐe ϯϱere

e
ϰ͕ϯeйe⋅e²eнeϬ͕ϭϱere

–ĞƐƐďĞƌĞŝĐŚe
ďĞǌŽŐĞŶeĂƵĨeĚŝĞe
μƉŝƚǌĞŶƐƚƌŽŵƐƚćƌŬĞe²%e

μƚŽƘƐƉĂŶŶƵŶŐƐͲ
ŐĞŶĞƌĂƚŽƌe e e e e e e

μƚŝƌŶǌĞŝƚeƚƌ͕·ƐeĚĞƌe
qĞĞƌůĂƵĨƐƉĂŶŶƵŶŐe ϭϱeŶƐe ďŝƐe ϭϬϬeŵƐe e ϯeйe⋅eƚƌ͕·ƐeнeϭeŶƐe

e

μƚŝƌŶǌĞŝƚeƚƌ͕fƐeĚĞƌe
3ƵƌǌƐĐŚůƵƐƐͲ
ƐƚƌŽŵƐƚćƌŬĞe

ϭϬϬeŶƐe ďŝƐe ϭϬϬeŵƐe
e
e
e

ϯeйe⋅eƚƌ͕fƐeнeϮeŶƐe
e
e
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϰϰeǀŽŶeϭϳϯ
e

e

e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

JƺĐŬĞŶŚĂůďǁĞƌƚƐǌĞŝƚe
ƚBeĚĞƌe3ƵƌǀĞŶĨŽƌŵe

Ϭ͕ϱeђƐe ďŝƐe ϭϬϬeŵƐe
e

ϱeйe⋅eƚBe

μĐŚĞŝƚĞůǁĞƌƚeĚĞƌe
qĞĞƌůĂƵĨƐƉĂŶŶƵŶŐehμe

Ϭ͕ϭeŬse ďŝƐe ϳeŬse e ϯ͕ϯeйe⋅ehμe

μĐŚĞŝƚĞůǁĞƌƚeĚĞƌe
3ƵƌǌƐĐŚůƵƐƐͲ
ƐƚƌŽŵƐƚćƌŬĞe²μe

ϭϬere ďŝƐe ϱeŬre e ϯ͕ϱeйe⋅e²μe e
хeϱeŬre ďŝƐe ϭϬeŬre ϯ͕ϴeйe⋅e²μe e

%ƵůƐĨƂƌŵŝŐĞe
–ĞƐƐŐƌƂƘĞŶeΎe
–ĞƐƐĞŵƉĨćŶŐĞƌee
rŶǌĞŝŐĞǀĞƌŚĂůƚĞŶeďĞŝee
fŵƉƵůƐĞŶe
rŵƉůŝƚƵĚĞŶďĞǌŝĞŚƵŶŐe
;ĂďƐŽůƵƚĞe3ĂůŝďƌŝĞƌƵŶŐͿee
e
e

e e e

5=eϱϱϬϭϲͲϭͲϭ͗ϮϬϭϱee

e e
e e e e e
e e e e
e e e e e

ϵeŬBǌe ďŝƐe ϭϱϬeŬBǌe Ϭ͕ϯϱeĚse sĂŶĚere
хeϭϱϬeŬBǌe ďŝƐe ϯϬe–Bǌe sĂŶĚese
хeϯϬe–Bǌe ďŝƐe ϯϬϬe–Bǌe

Ϭ͕ϰϬeĚse
sĂŶĚeie

хeϯϬϬe–Bǌe ďŝƐe ϭe2Bǌe sĂŶĚe- 

AŶĚĞƌƵŶŐeĚĞƌerŶǌĞŝŐĞe
ŵŝƚeĚĞƌe%ƵůƐĨƌĞƋƵĞŶǌe
;ƌĞůĂƚŝǀĞe3ĂůŝďƌŝĞƌƵŶŐͿe

%ƵůƐǁŝĞĚĞƌŚŽůĨƌĞƋƵĞŶǌe
Ϭ͕ϯϬeĚse

 

Ϭ͕ϭeBǌe ďŝƐee ϮeŬBǌe sĂŶĚere
Ϭ͕ϭeBǌe ďŝƐee ϱϬeŬBǌe Ϭ͕ϯϱeĚse sĂŶĚese
Ϭ͕ϭeBǌe ďŝƐe ϭe–Bǌe sĂŶĚeieƵŶĚesĂŶĚe-e
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϰϱeǀŽŶeϭϳϯ
e

e

e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

B7ͲqĞŝƐƚƵŶŐe
5ŝŶŐĂŶŐƐůĞŝƐƚƵŶŐe
ƵŶĚe
3ĂůŝďƌŝĞƌƵŶŐƐĨĂŬƚŽƌe
ǀŽŶeB7ͲqĞŝƐƚƵŶŐƐͲ
–ĞƐƐŐĞƌćƚĞŶe

ϭϬeĨte ďŝƐe фeϭϬϬeĨte
-ie ďŝƐe Ϯe2Bǌe ϮϭeͼeϭϬʹϯeͼeWe %ieXǇƉͲ=eΎͿee

ďŝƐeϭϴe2Bǌe
%iͲϯ͕ϱeŵŵeΎͿe

ďŝƐeϯϯe2Bǌe
%iͲϮ͕ϵϮeŵŵeΎͿe

ďŝƐeϰϬe2Bǌe
e
ΎͿerŶĚĞƌĞe
3ŽŶŶĞŬƚŽƌĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚ͘e
e
%eсe–ĞƐƐǁĞƌƚe;tͿe

хeϮe2Bǌe ďŝƐe фeϱe2Bǌe ϮϲeͼeϭϬʹϯeͼeWe
e e e eeϱe2Bǌe ďŝƐe eфeϵe2Bǌe ϯϰeͼeϭϬʹϯeͼeWe
e e e eϵe2Bǌe ďŝƐe фeϭϮe2Bǌe ϰϬeͼeϭϬʹϯeͼeWe
e e e eϭϮe2Bǌe ďŝƐe ϭϱe2Bǌe ϰϴeͼeϭϬʹϯeͼeWe
e e e хeϭϱe2Bǌe ďŝƐe ϭϴe2Bǌe ϱϰeͼeϭϬʹϯeͼeWe

e eϭϬϬeĨte ďŝƐe ϭeƉte -ie ďŝƐe ϭϬϬe–Bǌe ϭϴeͼeϭϬʹϯeͼeWe
e e e e хeϭϬϬe–Bǌe ďŝƐe Ϯe2Bǌe ϮϬeͼeϭϬʹϯeͼeWe
e e e e хeϮe2Bǌe ďŝƐe ϴe2Bǌe ϮϮeͼeϭϬʹϯeͼeWe
e e e e хeϴe2Bǌe ďŝƐe ϭϮe2Bǌe ϮϰeͼeϭϬʹϯeͼeWe
e e e e хeϭϮe2Bǌe ďŝƐe ϰϬe2Bǌe ϮϵeͼeϭϬʹϯeͼeWe
e хeϭeƉte ďŝƐe ϭϬeƉte -ie ďŝƐe ϭϬϬe–Bǌe ϭϯeͼeϭϬʹϯeͼeWe
e e e e хeϭϬϬe–Bǌe ďŝƐe Ϯe2Bǌe ϭϱeͼeϭϬʹϯeͼeWe
e e e e хeϮe2Bǌe ďŝƐe ϴe2Bǌe ϭϴeͼeϭϬʹϯeͼeWe
e e e e хeϴe2Bǌe ďŝƐe ϭϮe2Bǌe ϮϬeͼeϭϬʹϯeͼeWe
e e e e хeϭϮe2Bǌe ďŝƐe Ϯϲ͕ϱe2Bǌe ϮϲeͼeϭϬʹϯeͼeWe
e e e e хeϮϲ͕ϱe2Bǌe ďŝƐe ϰϬe2Bǌe ϮϵeͼeϭϬʹϯeͼeWe
e хeϭϬeƉte ďŝƐe ϭeŶte -ie ďŝƐe ϭϬϬe–Bǌe ϭϮeͼeϭϬʹϯeͼeWe
e e e e хeϭϬϬe–Bǌe ďŝƐe Ϯe2Bǌe ϭϰeͼeϭϬʹϯeͼeWe

e e e e хeϮe2Bǌe ďŝƐe ϴe2Bǌe ϭϳeͼeϭϬʹϯeͼeWe

e e e e хeϴe2Bǌe ďŝƐe ϭϮe2Bǌe ϮϬeͼeϭϬʹϯeͼeWe
e e e e хeϭϮe2Bǌe ďŝƐe ϰϬe2Bǌe ϮϮeͼeϭϬʹϯeͼeWe
e хeϭeŶte ďŝƐe ϭϬϬeŶte -ie ďŝƐe Ϯe2Bǌe ϭϬeͼeϭϬʹϯeͼeWe
e e e e хeϮe2Bǌe ďŝƐe ϴe2Bǌe ϭϮeͼeϭϬʹϯeͼeWe
e e e e хeϴe2Bǌe ďŝƐe ϭϮe2Bǌe ϭϯeͼeϭϬʹϯeͼeWe

e e e e хeϭϮe2Bǌe ďŝƐe ϰϬe2Bǌe ϭϱeͼeϭϬʹϯeͼeWe
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϰϲeǀŽŶeϭϳϯ
e

e

e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

B7ͲqĞŝƐƚƵŶŐe
5ŝŶŐĂŶŐƐůĞŝƐƚƵŶŐe
ƵŶĚe
3ĂůŝďƌŝĞƌƵŶŐƐĨĂŬƚŽƌe
ǀŽŶeB7ͲqĞŝƐƚƵŶŐƐͲ
–ĞƐƐŐĞƌćƚĞŶe

хeϭϬϬeŶte ďŝƐe ϭϬeђte -ie ďŝƐe ϭϬϬe–Bǌe ϳ͕ϭeͼeϭϬʹϯeͼeWe %ieXǇƉͲ=eΎͿee
ďŝƐeϭϴe2Bǌe

%iͲϯ͕ϱeŵŵeΎͿe
ďŝƐeϯϯe2Bǌe

%iͲϮ͕ϵϮeŵŵeΎͿe
ďŝƐeϰϬe2Bǌe

e
ΎͿerŶĚĞƌĞe
3ŽŶŶĞŬƚŽƌĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚ͘e
e
%eсe–ĞƐƐǁĞƌƚe;tͿe

e e e хeϭϬϬe–Bǌe ďŝƐe Ϯe2Bǌe ϵ͕ϰeͼeϭϬʹϯeͼeWe
e e e хeϮe2Bǌe ďŝƐe ϴe2Bǌe ϭϭeͼeϭϬʹϯeͼeWe
e e e хeϴe2Bǌe ďŝƐe ϭϮe2Bǌe ϭϯeͼeϭϬʹϯeͼeWe
e e e хeϭϮe2Bǌe ďŝƐe ϰϬe2Bǌe ϭϱeͼeϭϬʹϯeͼeWe

e хeϭϬeђte ďŝƐe ϭϬϬeŵte -ie ďŝƐe ϭϬϬe–Bǌe ϲ͕ϭeͼeϭϬʹϯeͼeWe

e e e e хeϭϬϬe–Bǌe ďŝƐe Ϯe2Bǌe ϳ͕ϵeͼeϭϬʹϯeͼeWe

e e e e хeϮe2Bǌe ďŝƐe ϴe2Bǌe ϵ͕ϯeͼeϭϬʹϯeͼeWe

e e e e хeϴe2Bǌe ďŝƐe ϭϮe2Bǌe ϭϭeͼeϭϬʹϯeͼeWe

e e e e хeϭϮe2Bǌe ďŝƐe ϰϬe2Bǌe ϭϯeͼeϭϬʹϯeͼeWe

B7ͲqĞŝƐƚƵŶŐe
rƵƐŐĂŶŐƐůĞŝƐƚƵŶŐee
ƵŶĚe3ĂůŝďƌŝĞƌƵŶŐƐĨĂŬƚŽƌe
ǀŽŶeB7Ͳ
ƵĞůůĞŶe

ϭeŵte ϱϬe–Bǌe ϱeͼeϭϬʹϯeͼeWe μƵďƐƚŝƚƵƚŝŽŶe
Ϭ͕ϭeƉte ďŝƐe фeϭϬeƉte ϱϬe–Bǌe ϮϳeͼeϭϬʹϯeͼeWe %ieXǇƉͲ=eΎͿe

ďŝƐeϭϴe2Bǌe
%iͲϯ͕ϱeŵŵeΎͿe

ďŝƐeϯϯe2Bǌe
%iͲϮ͕ϵϮeŵŵeΎͿe

ďŝƐeϰϬe2Bǌe
ΎͿerŶĚĞƌĞe
3ŽŶŶĞŬƚŽƌĞŶeĞƌŚƂŚĞŶe
ĚŝĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚ͘e
e
Ĩeчeϱe2Bǌ͗e
ͮȳ2ͮeчeϬ͕ϬϮϱe
ϱe2BǌeфeĨeчeϮϬe2Bǌ͗e
ͮȳ2ͮeчeϬ͕ϭe
ϮϬe2BǌeфeĨeчeϯϯe2Bǌ͗e
ͮȳ2ͮeчeϬ͕ϭϱe
ϯϯe2BǌeфeĨeчeϰϬe2Bǌ͗e
ͮȳ2ͮeчeϬ͕ϯe
e
Ĩeсe7ƌĞƋƵĞŶǌe;BǌͿe
Weсe–ĞƐƐǁĞƌƚe;tͿe
ͮȳ2ͮeсe
JĞĨůĞǆŝŽŶƐĨĂŬƚŽƌeĚĞƐe
3ĂůŝďƌŝĞƌŐĞŐĞŶͲ
ƐƚĂŶĚĞƐe

e e e ϭϬe–Bǌe ďŝƐe Ϯe2Bǌe ϯϬeͼeϭϬʹϯeͼeWe
e e e хeϮe2Bǌe ďŝƐe ϯe2Bǌe ϯϱeͼeϭϬʹϯeͼeWe

e ϭϬeƉte ďŝƐe фeϭeŶte ϱϬe–Bǌe ϮϭeͼeϭϬʹϯeͼeWe

e e e e ϭϬe–Bǌe ďŝƐe Ϯe2Bǌe ϮϱeͼeϭϬʹϯeͼeWe

e e e e хeϮe2Bǌe ďŝƐe ϯe2Bǌe ϯϭeͼeϭϬʹϯeͼeWe

e ϭeŶte ďŝƐe фeϭϬϬeŶte ϱϬe–Bǌe ϭϳeͼeϭϬʹϯeͼeWe

e e e e ϭϬe–Bǌe ďŝƐe Ϯe2Bǌe ϮϭeͼeϭϬʹϯeͼeWe

e e e e хeϮe2Bǌe ďŝƐe ϰe2Bǌe ϮϱeͼeϭϬʹϯeͼeWe

e e e e хeϰe2Bǌe ďŝƐe ϭϮe2Bǌe ϯϴeͼeϭϬʹϯeͼeWe

e e e e хeϭϮe2Bǌe ďŝƐe ϭϴe2Bǌe ϳϭeͼeϭϬʹϯeͼeWe

e e e e хeϭϴe2Bǌe ďŝƐe Ϯϲ͕ϱe2Bǌe ϵϯeͼeϭϬʹϯeͼeWe

e ϭϬϬeŶte ďŝƐe фeϭeђte ϴeŬBǌe ďŝƐe фeϭϬe
–Bǌe ϮϴeͼeϭϬʹϯeͼeWe

e e e e ϭϬe–Bǌe ďŝƐe ϱϬe–Bǌe ϭϯeͼeϭϬʹϯeͼeWe

e e e e хeϱϬe–Bǌe ďŝƐe ϰe2Bǌe ϭϰeͼeϭϬʹϯeͼeWe

e e e e хeϰe2Bǌe ďŝƐe ϱe2Bǌe ϭϳeͼeϭϬʹϯeͼeWe

e e e e хeϱe2Bǌe ďŝƐe ϭϮe2Bǌe ϮϱeͼeϭϬʹϯeͼeWe

e e e e хeϭϮe2Bǌe ďŝƐe ϮϬe2Bǌe ϮϴeͼeϭϬʹϯeͼeWe

e e e e хeϮϬe2Bǌe ďŝƐe ϯϯe2Bǌe ϯϳeͼeϭϬʹϯeͼeWe

e e e e хeϯϯe2Bǌe ďŝƐe ϰϬe2Bǌe ϵϬeͼeϭϬʹϯeͼeWe
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e

e

e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

B7ͲqĞŝƐƚƵŶŐe
rƵƐŐĂŶŐƐůĞŝƐƚƵŶŐee
ƵŶĚe3ĂůŝďƌŝĞƌƵŶŐƐĨĂŬƚŽƌe
ǀŽŶeB7Ͳ
ƵĞůůĞŶe

ϭeђte ďŝƐe фeϭϬeђte ϴeŬBǌe ďŝƐe фeϭϬe–Bǌe ϭϴeͼeϭϬʹϯeͼeWe %ieXǇƉͲ=eΎͿe
ďŝƐeϭϴe2Bǌe

%iͲϯ͕ϱeŵŵeΎͿe
ďŝƐeϯϯe2Bǌe

%iͲϮ͕ϵϮeŵŵeΎͿe
ďŝƐeϰϬe2Bǌe

ΎͿerŶĚĞƌĞe
3ŽŶŶĞŬƚŽƌĞŶeĞƌŚƂŚĞŶe
ĚŝĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚ͘e
e
Ĩeчeϱe2Bǌ͗e
ͮȳ2ͮeчeϬ͕ϬϮϱe
ϱe2BǌeфeĨeчeϮϬe2Bǌ͗e
ͮȳ2ͮeчeϬ͕ϭe
ϮϬe2BǌeфeĨeчeϯϯe2Bǌ͗e
ͮȳ2ͮeчeϬ͕ϭϱe
ϯϯe2BǌeфeĨeчeϰϬe2Bǌ͗e
ͮȳ2ͮeчeϬ͕ϯe
e
Ĩeсe7ƌĞƋƵĞŶǌe;BǌͿe
Weсe–ĞƐƐǁĞƌƚe;tͿe
ͮȳ2ͮeсe
JĞĨůĞǆŝŽŶƐĨĂŬƚŽƌeĚĞƐe
3ĂůŝďƌŝĞƌŐĞŐĞŶͲ
ƐƚĂŶĚĞƐe

e e e ϭϬe–Bǌe ďŝƐe ϱϬe–Bǌe ϭϯeͼeϭϬʹϯeͼeWe
e e e хeϱϬe–Bǌe ďŝƐe ϰe2Bǌe ϭϰeͼeϭϬʹϯeͼeWe
e e e хeϰe2Bǌe ďŝƐe ϱe2Bǌe ϭϳeͼeϭϬʹϯeͼeWe
e e e хeϱe2Bǌe ďŝƐe ϭϮe2Bǌe ϮϭeͼeϭϬʹϯeͼeWe

e e e e хeϭϮe2Bǌe ďŝƐe ϮϬe2Bǌe ϮϱeͼeϭϬʹϯeͼeWe

e e e e хeϮϬe2Bǌe ďŝƐe ϯϯe2Bǌe ϯϳeͼeϭϬʹϯeͼeWe

e e e e хeϯϯe2Bǌe ďŝƐe ϰϬe2Bǌe ϵϬeͼeϭϬʹϯeͼeWe

e ϭϬeђte ďŝƐe фeϭϬϬeђte -ie ďŝƐe фeϭϬe–Bǌe ϵ͕ϬeͼeϭϬʹϯeͼeWe

e e e e ϭϬe–Bǌe ďŝƐe ϭϬϬe–Bǌe ϭϬeͼeϭϬʹϯeͼeWe

e e e e хϭϬϬe–Bǌe ďŝƐe Ϯe2Bǌe ϭϮeͼeϭϬʹϯeͼeWe

e e e e хeϮe2Bǌe ďŝƐe ϴe2Bǌe ϭϯeͼeϭϬʹϯeͼeWe

e e e e хeϴe2Bǌe ďŝƐe ϭϬe2Bǌe ϭϱeͼeϭϬʹϯeͼeWe

e e e e хeϭϬe2Bǌe ďŝƐe ϭϮe2Bǌe ϭϲeͼeϭϬʹϯeͼeWe

e e e e хeϭϮe2Bǌe ďŝƐe ϯϬe2Bǌe ϮϬeͼeϭϬʹϯeͼeWe

e e e e хeϯϬe2Bǌe ďŝƐe ϯϯe2Bǌe ϯϳeͼeϭϬʹϯeͼeWe

e e e e хeϯϯe2Bǌe ďŝƐe ϰϬe2Bǌe ϵϬeͼeϭϬʹϯeͼeWe

e ϭϬϬeђte ďŝƐe Ϭ͕ϭete -ie ďŝƐe фeϭϬe–Bǌe ϱ͕ϲeͼeϭϬʹϯeͼeWe

e e e e ϭϬe–Bǌe ďŝƐe ϭϬϬe–Bǌe ϳ͕ϱeͼeϭϬʹϯeͼeWe

e e e e хϭϬϬe–Bǌe ďŝƐe Ϯe2Bǌe ϭϬeͼeϭϬʹϯeͼeWe

e e e e хeϮe2Bǌe ďŝƐe ϴe2Bǌe ϭϭeͼeϭϬʹϯeͼeWe

e e e e хeϴe2Bǌe ďŝƐe ϭϬe2Bǌe ϭϯeͼeϭϬʹϯeͼeWe

e e e e хeϭϬe2Bǌe ďŝƐe ϭϮe2Bǌe ϭϱeͼeϭϬʹϯeͼeWe

e e e e хeϭϮe2Bǌe ďŝƐe ϯϬe2Bǌe ϭϵeͼeϭϬʹϯeͼeWe

e e e e хeϯϬe2Bǌe ďŝƐe ϯϯe2Bǌe ϯϵeͼeϭϬʹϯeͼeWe

e e e e хeϯϯe2Bǌe ďŝƐe ϰϬe2Bǌe ϱϯeͼeϭϬʹϯeͼeWe

e хeϬ͕ϭete ďŝƐe ϭete -ie ďŝƐe ϱϬe–Bǌe ϭϭeͼeϭϬʹϯeͼeWe

e e e e хeϱϬe–Bǌe ďŝƐe Ϯe2Bǌe ϭϯeͼeϭϬʹϯeͼeWe

e e e e хeϮe2Bǌe ďŝƐe ϰe2Bǌe ϭϲeͼeϭϬʹϯeͼeWe

e e e e хeϰe2Bǌe ďŝƐe ϭϮe2Bǌe ϮϬeͼeϭϬʹϯeͼeWe

e e e e хeϭϮe2Bǌe ďŝƐe ϭϴe2Bǌe ϯϬeͼeϭϬʹϯeͼeWe

e хeϭete ďŝƐe ϳϬete -ie ďŝƐe ϯe2Bǌe ϯϴeͼeϭϬʹϯeͼeWe

e хeϳϬete ďŝƐe ϮϱϬete -ie ďŝƐe ϱϬϬe–Bǌe ϯϳeͼeϭϬʹϯeͼeWe
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3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

B7ͲμƉĂŶŶƵŶŐehB7ee e e e e

( )
2

)(
PW

UW
HF

= e

t;WͿeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞee

ƵĞůůĞŶeŵŝƚeB7Ͳe e e e e ·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌee
μƉĂŶŶƵŶŐƐĂŶǌĞŝŐĞe e e e e ŐĞŵĞƐƐĞŶĞŶe
ďĞǌƺŐůŝĐŚeϱϬeёe e e e e qĞŝƐƚƵŶŐeĂŶe�ϬeсeϱϬeёe
e Ϯ͕Ϯeђse ďŝƐe ϮϮϬeђse -ieďŝƐeeeϯe2Bǌe ΎΎͿe
e ϮϮϬeђse ďŝƐe ϳese -ieďŝƐeϭϴe2Bǌe e
e Ϯ͕Ϯeђse ďŝƐe ϮϮϬeђse -ieďŝƐeeeϯe2Bǌe ΎΎΎͿe
e Ϯ͕Ϯeŵse ďŝƐe Ϯese -ieďŝƐeϰϬe2Bǌe e

B7ͲμƉĂŶŶƵŶŐehB7ee
–ĞƐƐŐĞƌćƚĞeƵŶĚe
5ŵƉĨćŶŐĞƌeŵŝƚeB7Ͳ
μƉĂŶŶƵŶŐƐĂŶǌĞŝŐĞe
ďĞǌƺŐůŝĐŚeϱϬeёe

e e e e

( )
2

)( inc

HF

PW
UW = e

t;WŝŶĐͿeŝƐƚeĚŝĞe
ƌĞůĂƚŝǀĞe·ŶƐŝĐŚĞƌŚĞŝƚe
ĚĞƌeĞŝŶŐĞƐƚƌĂŚůƚĞŶe
qĞŝƐƚƵŶŐeďĞǌƺŐůŝĐŚe
�ϬeсeϱϬeёe

e Ϭ͕ϳeђse ďŝƐe Ϯese -ieďŝƐeϭϴe2Bǌe ΎΎͿe
e Ϯ͕Ϯeŵse ďŝƐe Ϯese -ieďŝƐeϰϬe2Bǌe ΎΎΎͿe
B7ͲqĞŝƐƚƵŶŐe
JĂƵƐĐŚĂŶǌĞŝŐĞeǀŽŶe
5ŵƉĨćŶŐĞƌŶe

eeeeeeeeee-ie ďŝƐe ϰϬe2Bǌe e ϭ͕ϲeĚse qĞŝƐƚƵŶŐĞŶeхeͲϭϳϬeĚse
;ϭeŵtͿeďĞǌŽŐĞŶeĂƵĨe
ϭeBǌesĂŶĚďƌĞŝƚĞe

μŝŐŶĂůƉĞŐĞůĚŝĨĨĞƌĞŶǌe ϬeĚsĐe ďŝƐe ϭϬϬeĚsĐe ϭϬϬeBǌe
ϭϬϬeBǌe

ďŝƐe
ďŝƐe

Ϯϲ͕ϱe2Bǌe
ϰϬe2Bǌe

ϭ͕ϯeĚse
Ϯ͕ϳeĚse

μ=JeшeϭϮeĚse

sĂŶĚďƌĞŝƚĞe
7ŝůƚĞƌe

ϭeBǌe ďŝƐe ϭϬe–Bǌe

e

Ϭ͕ϱeйe μŝŐŶĂůeǌƵeJĂƵƐĐŚͲ
rďƐƚĂŶĚeμ=JeшeϳϬeĚse

7ŽƌŵĨĂŬƚŽƌe хeϭ͗ϭe
хeϱ͗ϭe

хeϭϬ͗ϭe

ďŝƐe
ďŝƐe
ďŝƐe

ϱ͗ϭe
ϭϬ͗ϭe
ϮϬ͗ϭe

ϯeйe
ϲeйe
ϭϮeйe

μŝŐŶĂůeǌƵeJĂƵƐĐŚͲ
rďƐƚĂŶĚeμ=JeшeϭϱeĚse

·ŵƐĐŚĂůƚĂďǁĞŝĐŚƵŶŐe e e e Ϭ͕ϬϮeĚse e
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5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

rŶǌĞŝŐĞůŝŶĞĂƌŝƚćƚe ϬeĚse
хeϯϬeĚse
хeϲϬeĚse
хeϴϬeĚse

хeϭϬϬeĚse

ďŝƐe
ďŝƐe
ďŝƐe
ďŝƐe
ďŝƐe

ϯϬeĚse
ϲϬeĚse
ϴϬeĚse
ϭϬϬeĚse
ϭϭϬeĚse

ϭϬϬeŬBǌe ďŝƐe ϱϬϬe–Bǌe Ϭ͕ϬϲeĚse
Ϭ͕ϬϳeĚse
Ϭ͕ϬϵeĚse
Ϭ͕ϭeĚse
Ϭ͕ϮeĚse

μ=JeшeϱϬeĚse
ͮΓq͕-·Xͮe≤eϬ͕Ϭϱe
Ĩee≤eϱϬϬe–Bǌee

5ŝŶŐĂŶŐƐĂďƐĐŚǁćĐŚĞƌe
ŽĚĞƌe�7ͲsĞƌƐƚćƌŬĞƌe

ϬeĚse
хeϯϬeĚse
хeϲϬeĚse
хeϴϬeĚse

хeϭϬϬeĚse

ďŝƐe
ďŝƐe
ďŝƐe
ďŝƐe
ďŝƐe

ϯϬeĚse
ϲϬeĚse
ϴϬeĚse
ϭϬϬeĚse
ϭϭϬeĚse

ϭϬϬeŬBǌe ďŝƐe ϱϬϬe–Bǌe Ϭ͕ϬϲeĚse
Ϭ͕ϬϳeĚse
Ϭ͕ϬϵeĚse
Ϭ͕ϭeĚse
Ϭ͕ϮeĚse

sĞƌŐůĞŝĐŚeŵŝƚe
ĞǆƚĞƌŶĞŵe
μƚƵĨĞŶĂďƐĐŚǁćĐŚĞƌe
ͮΓq͕-·Xͮe≤eϬ͕Ϭϱe
Ĩe≤eϱϬϬe–Bǌee

e
e
e
e
e

ϬeĚse
хeϯϬeĚse
хeϲϬeĚse

ďŝƐe
ďŝƐe
ďŝƐe

ϯϬeĚse
ϲϬeĚse
ϴϬeĚse

ϭϬϬeŬBǌe ďŝƐe ϱϬϬe–Bǌe Ϭ͕ϬϰeĚse
Ϭ͕ϬϲeĚse
Ϭ͕ϬϴeĚse

ƐƚƵĨĞŶǁĞŝƐĞƌe
rŶǌĞŝŐĞǀĞƌŐůĞŝĐŚe
μ=JeшeϱϬeĚs͕e
5ŵƉĨćŶŐĞƌůŝŶĞĂƌŝƚćƚe
фe;Ϭ͕ϬϭeĚse
нeϬ͕ϬϬϱeĚsͬϭϬeĚsͿe

B7ͲsĞƌƐƚćƌŬƵŶŐe
sĞƌƐƚćƌŬĞƌe
e

ϬeĚse ďŝƐe ϳϬeĚse -ie
хeϭϬϬe–Bǌe

хeϮe2Bǌe
хeϰe2Bǌe

ďŝƐe
ďŝƐe
ďŝƐe
ďŝƐe

ϭϬϬe–Bǌe
Ϯe2Bǌe
ϰe2Bǌe
ϭϴe2Bǌe

Ϭ͕ϭϵeĚse
Ϭ͕ϮϲeĚse
Ϭ͕ϯeĚse
Ϭ͕ϱeĚse

s=iͲ3ŽŶŶĞŬƚŽƌeďŝƐe
ŵĂǆ͘eϮe2Bǌe
=Ͳ3ŽŶŶĞŬƚŽƌeƵŶĚe
s=iͲ3ŽŶŶĞŬƚŽƌ͕eϱϬeɏ͕e
ĂŶĚĞƌĞe3ŽŶŶĞŬƚŽƌĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

e ϬeĚse ďŝƐe ϳϬeĚse -ie
хeϭϬϬe–Bǌe

хeϰe2Bǌe
хeϮϲ͕ϱe2Bǌe

ďŝƐe
ďŝƐe
ďŝƐe
ďŝƐe

ϭϬϬe–Bǌe
ϰe2Bǌe
Ϯϲ͕ϱe2Bǌe
ϰϬe2Bǌe

Ϭ͕ϮϭeĚse
Ϭ͕ϯeĚse
Ϭ͕ϲeĚse
Ϭ͕ϳeĚse

Ϯ͕ϵϮeŵŵeŬŽŵƉĂƚŝďůĞƌe
3ŽŶŶĞŬƚŽƌ͕eϱϬeɏ͕e
ĂŶĚĞƌĞe3ŽŶŶĞŬƚŽƌĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

B7ͲμƚƌŽŵƐƚćƌŬĞe
μƚƌŽŵǌĂŶŐĞŶe

ϭϬϬeђre ďŝƐe ϱϬeŵre ϰϬeBǌeďŝƐeϭϬe–Bǌe ϭϰeͼeϭϬʹϯeͼe²e XĞŬƚƌŽŶŝǆeϬϭϱͲϬϲϬϭͲ
ϱϬ͘efŵesĞƌďƵŶĚeŵŝƚe
ZƐǌŝůůŽƐŬŽƉe
²͗e–ĞƐƐǁĞƌƚe

e e e хeϭϬe–BǌeďŝƐeϯϬe–Bǌe ϭϴeͼeϭϬʹϯeͼe²e

e e e e хeϯϬe–BǌeďŝƐeϲϱe–Bǌe ϮϬeͼeϭϬʹϲeeĨeϸeͼe²e Ĩ͗e7ƌĞƋƵĞŶǌeŝŶe–Bǌe
=ŝĐŚƚͲqŝŶĞĂƌŝƚćƚeǀŽŶeB7Ͳ
qĞŝƐƚƵŶŐƐͲŵĞƐƐŐĞƌćƚĞŶe ϭϬeŶte ďŝƐe ϭete ϱϬe–Bǌe ϱ͕ϱeͼeϭϬʹϯee;Ϭ͕ϬϮϰeĚsͿe

JΘμe=JsiͲsϮee
ϲϬeĚseŵĂǆ͘e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϱϬeǀŽŶeϭϳϯ
e

e

e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

B7ͲJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌeΎe
sĞƚƌĂŐeͮΓͮe

Ϭe ďŝƐe ϭe ϵeŬBǌeďŝƐeϭϴe2Bǌe
e

5·Jr–5Xe
iĂůŝďƌĂƚŝŽŶe2ƵŝĚĞe=Ž͘eϭϮe

sĞƌƐŝŽŶeϯ͘Ϭee
e

Ϭ͕ϬϬϯeďŝƐeϬ͕Ϭϭϯe
e
e

μŝĞŚĞe–Ăƚƌŝǆe–͘ϯe

=Ͳ3ŽŶŶĞŬƚŽƌ͕eϱϬeɏ͕e
ĂŶĚĞƌĞe3ŽŶŶĞŬƚŽƌĞŶe

ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

e
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe ŝŶe
5ŝŶŚĞŝƚĞŶeĚĞƐesĞƚƌĂŐƐe
ĚĞƐeJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌƐe

Ϭe ďŝƐe ϭe ϵeŬBǌeďŝƐeϯϯe2Bǌe
e

5·Jr–5Xe
iĂůŝďƌĂƚŝŽŶe2ƵŝĚĞe=Ž͘eϭϮe

sĞƌƐŝŽŶeϯ͘Ϭee

Ϭ͕ϬϬϯeďŝƐeϬ͕Ϭϭϲe
e
e

μŝĞŚĞe–Ăƚƌŝǆe–͘ϰe

ϯ͕ϱeŵŵe3ŽŶŶĞŬƚŽƌe
e

–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe ŝŶe
5ŝŶŚĞŝƚĞŶeĚĞƐesĞƚƌĂŐƐe
ĚĞƐeJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌƐe

Ϭe ďŝƐe ϭe ϰϱe–BǌeďŝƐeϰϱe2Bǌe
e

5·Jr–5Xe
iĂůŝďƌĂƚŝŽŶe2ƵŝĚĞe=Ž͘eϭϮe

sĞƌƐŝŽŶeϯ͘Ϭee

Ϭ͕ϬϬϰeďŝƐeϬ͕Ϭϭϳe
e
e

μŝĞŚĞe–Ăƚƌŝǆe–͘ϱe

Ϯ͕ϵϮeŵŵe3ŽŶŶĞŬƚŽƌe
e

–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe ŝŶe
5ŝŶŚĞŝƚĞŶeĚĞƐesĞƚƌĂŐƐe
ĚĞƐeJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌƐe

B7ͲJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌeΎe
%ŚĂƐĞŶǁŝŶŬĞůeϕe

ͲϭϴϬΣe ďŝƐe нϭϴϬΣe

ϵeŬBǌeďŝƐeϭϴe2Bǌe
e

5·Jr–5Xe
iĂůŝďƌĂƚŝŽŶe2ƵŝĚĞe=Ž͘eϭϮe

sĞƌƐŝŽŶeϯ͘Ϭee

Ϭ͕ϮΣeďŝƐeϰ͕ϳΣe
e

μŝĞŚĞe–Ăƚƌŝǆe–͘ϲe

=Ͳ3ŽŶŶĞŬƚŽƌ͕eϱϬeɏ͕e
ĂŶĚĞƌĞe3ŽŶŶĞŬƚŽƌĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

ͲϭϴϬΣe ďŝƐe нϭϴϬΣe

ϵeŬBǌeďŝƐeϯϯe2Bǌe
e

5·Jr–5Xe
iĂůŝďƌĂƚŝŽŶe2ƵŝĚĞe=Ž͘eϭϮe

sĞƌƐŝŽŶeϯ͘Ϭee

Ϭ͕ϯΣeďŝƐeϱ͕ϴΣe
e

μŝĞŚĞe–Ăƚƌŝǆe–͘ϳe

ϯ͕ϱeŵŵe3ŽŶŶĞŬƚŽƌe

ͲϭϴϬΣe ďŝƐe нϭϴϬΣe

ϰϱe–BǌeďŝƐeϰϱe2Bǌe
e

5·Jr–5Xe
iĂůŝďƌĂƚŝŽŶe2ƵŝĚĞe=Ž͘eϭϮe

sĞƌƐŝŽŶeϯ͘Ϭee

Ϭ͕ϯΣeďŝƐeϲ͕ϯΣe
e

μŝĞŚĞe–Ăƚƌŝǆe–͘ϴe

Ϯ͕ϵϮeŵŵe3ŽŶŶĞŬƚŽƌe

B7Ͳ-ćŵƉĨƵŶŐe
-ćŵƉĨƵŶŐƐŐůŝĞĚĞƌe

ϬeĚse ďŝƐe ϯϬeĚse ϭϬϬeŬBǌeďŝƐeϭϬe2Bǌe
хeϭϬe2BǌeďŝƐeϭϴe2Bǌe

Ϭ͕ϬϯeĚse
Ϭ͕ϬϱeĚse

LeŝƐƚeĚŝĞeŐĞŵĞƐƐĞŶĞe
-ćŵƉĨƵŶŐ͕eΎΎΎΎͿe
ͮΓ-·Xͮe≤eϬ͕Ϭϭe
Ĩee≤eϱϬϬe–Bǌee
ͮΓq͕-·Xͮe≤eϬ͕Ϭϱe
ϱϬϬe–BǌeфeĨee≤eϭϬe2Bǌee
ͮΓq͕-·Xͮe≤eϬ͕Ϭϴe
ϭϬe2BǌeфeĨee≤eϭϴe2Bǌee
ͮΓq͕-·Xͮe≤eϬ͕ϭe
ϭϴe2BǌeфeĨee≤eϰϬe2Bǌee

e e e хeϭϴe2BǌeďŝƐeϮϲ͕ϱe2Bǌe
хeϮϲ͕ϱe2BǌeďŝƐeϰϬe2Bǌe

Ϭ͕ϬϵeĚse
Ϭ͕ϭϬeĚse

хeϯϬeĚse ďŝƐe ϲϬeĚse ϭϬϬeŬBǌeďŝƐeϭϬe2Bǌe
хeϭϬe2BǌeďŝƐeϭϴe2Bǌe

Ϭ͕ϬϬϭeĚsͬĚse⋅eL 

Ϭ͕ϬϮeĚseнeϬ͕ϬϬϭeĚsͬĚse⋅eLe

e e e хeϭϴe2BǌeďŝƐeϮϲ͕ϱe2Bǌe
хeϮϲ͕ϱe2BǌeďŝƐeϰϬe2Bǌe

Ϭ͕ϭϬeĚseнeϬ͕ϬϬϭeĚsͬĚse⋅eL 

Ϭ͕ϭϭeĚseнeϬ͕ϬϬϭeĚsͬĚse⋅eLe
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e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϱϭeǀŽŶeϭϳϯ
e

e

e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

B7Ͳ-ćŵƉĨƵŶŐe
-ćŵƉĨƵŶŐƐŐůŝĞĚĞƌe

хeϲϬeĚse ďŝƐe ϳϬeĚse ϭϬϬeŬBǌeďŝƐeϱϬϬe–Bǌe
хeϱϬϬe–BǌeďŝƐeϯe2Bǌe

Ϭ͕ϬϳeĚse
Ϭ͕ϭϬeĚse

ͮΓq͕-·Xͮe≤eϬ͕Ϭϭe
Ĩe≤eϱϬϬe–Bǌee
ͮΓq͕-·Xͮe≤eϬ͕Ϭϱe
ϱϬϬe–BǌeфeĨe≤eϯe2Bǌeee хeϳϬeĚse ďŝƐe ϴϬeĚse ϭϬϬeŬBǌeďŝƐeϱϬϬe–Bǌe

хeϱϬϬe–BǌeďŝƐeϯe2Bǌe
Ϭ͕ϬϴeĚse
Ϭ͕ϮeĚse

e хeϴϬeĚse ďŝƐe ϭϬϬeĚse ϭϬϬeŬBǌeďŝƐeϱϬϬe–Bǌe
хeϱϬϬe–BǌeďŝƐeϯe2Bǌe

Ϭ͕ϭeĚse
Ϭ͕ϯeĚse

B7Ͳ-ćŵƉĨƵŶŐeΎe ϬeĚse ďŝƐe ϲϬeĚse ϵeŬBǌeďŝƐeϭϴe2Bǌe
e

5·Jr–5Xe
iĂůŝďƌĂƚŝŽŶe2ƵŝĚĞe=Ž͘eϭϮe

sĞƌƐŝŽŶeϯ͘Ϭee

Ϭ͕ϬϭeĚseďŝƐeϬ͕ϬϵeĚse =Ͳ3ŽŶŶĞŬƚŽƌ͕e ϱϬe ɏ͕e
ĂŶĚĞƌĞe 3ŽŶŶĞŬƚŽƌĞŶe
ĞƌŚƂŚĞŶe ĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee e ee μŝĞŚĞe–Ăƚƌŝǆe–͘ϵe

ϬeĚse ďŝƐe ϲϬeĚse ϵeŬBǌeďŝƐeϯϯe2Bǌe
e

5·Jr–5Xe
iĂůŝďƌĂƚŝŽŶe2ƵŝĚĞe=Ž͘eϭϮe

sĞƌƐŝŽŶeϯ͘Ϭe

Ϭ͕ϬϭeĚseďŝƐeϬ͕ϮϮeĚse ϯ͕ϱeŵŵe3ŽŶŶĞŬƚŽƌe

e ee e ee μŝĞŚĞe–Ăƚƌŝǆe–͘ϭϬe e

e ϬeĚse ďŝƐe ϲϬeĚse ϰϱe–BǌeďŝƐeϰϱe2Bǌe
e

5·Jr–5Xe
iĂůŝďƌĂƚŝŽŶe2ƵŝĚĞe=Ž͘eϭϮe

sĞƌƐŝŽŶeϯ͘Ϭe

Ϭ͕ϬϭeĚseďŝƐeϬ͕ϯϮeĚse Ϯ͕ϵϮeŵŵe3ŽŶŶĞŬƚŽƌe

e ee ee ee μŝĞŚĞe–Ăƚƌŝǆe–͘ϭϭe e

B7Ͳ-ćŵƉĨƵŶŐeΎe
%ŚĂƐĞŶǁŝŶŬĞůeϕe ͲϭϴϬΣe ďŝƐe нϭϴϬΣe ϵeŬBǌeďŝƐeϭϴe2Bǌe Ϭ͕ϮΣeďŝƐeϬ͕ϴΣe

=Ͳ3ŽŶŶĞŬƚŽƌ͕e ϱϬe ɏ͕e
ĂŶĚĞƌĞe 3ŽŶŶĞŬƚŽƌĞŶe
ĞƌŚƂŚĞŶe ĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

e ee e ee

ϬeĚseďŝƐeϲϬeĚse
e

5·Jr–5Xe
iĂůŝďƌĂƚŝŽŶe2ƵŝĚĞe=Ž͘eϭϮe

sĞƌƐŝŽŶeϯ͘Ϭe

μŝĞŚĞe–Ăƚƌŝǆe–͘ϭϮe

e ͲϭϴϬΣe ďŝƐe нϭϴϬΣe ϵeŬBǌeďŝƐeϯϯe2Bǌe Ϭ͕ϮΣeďŝƐeϭ͕ϴΣe ϯ͕ϱeŵŵe3ŽŶŶĞŬƚŽƌe

e ee e ee

ϬeĚseďŝƐeϲϬeĚse
e

5·Jr–5Xe
iĂůŝďƌĂƚŝŽŶe2ƵŝĚĞe=Ž͘eϭϮe

sĞƌƐŝŽŶeϯ͘Ϭe

μŝĞŚĞe–Ăƚƌŝǆe–͘ϭϯe

e ͲϭϴϬΣe ďŝƐe нϭϴϬΣe ϰϱe–BǌeďŝƐeϰϱe2Bǌe Ϭ͕ϮΣeďŝƐeϮ͕ϱΣe Ϯ͕ϵϮeŵŵe3ŽŶŶĞŬƚŽƌe

e ee ee ee

ϬeĚseďŝƐeϲϬeĚse
e

5·Jr–5Xe
iĂůŝďƌĂƚŝŽŶe2ƵŝĚĞe=Ž͘eϭϮe

sĞƌƐŝŽŶeϯ͘Ϭe

μŝĞŚĞe–Ăƚƌŝǆe–͘ϭϰe

e

e e
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϱϮeǀŽŶeϭϳϯ
e

e

–Ăƚƌŝǆe–͘ϯeͣB7ͲJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌ͕esĞƚƌĂŐeͮΓ͖ͮe=Ͳ3ŽŶŶĞŬƚŽƌeϱϬeɏ͞e
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeŝŶe5ŝŶŚĞŝƚĞŶeĚĞƐesĞƚƌĂŐƐeĚĞƐeJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌƐ͘e

bĞƚƌĂŐeͮΓͮe ϵeŬdǌeďŝƐeϭe8dǌe ϭe8dǌeďŝƐeϯe8dǌe ϯe8dǌeďŝƐeϭϮe8dǌe ϭϮe8dǌeďŝƐeϭϴe8dǌe

Ϭe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϰe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϰe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϬϵe

Ϭ͕ϭe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϰe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϬϵe

Ϭ͕Ϯe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϰe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϬϵe

Ϭ͕ϯe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϰe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϬϵe

Ϭ͕ϰe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϰe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϬϵe

Ϭ͕ϱe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϵe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϬϵe

Ϭ͕ϲe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϵe Ϭ͕ϬϬϵe

Ϭ͕ϳe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϭϬe Ϭ͕ϬϬϵeďŝƐeϬ͕ϬϭϬe

Ϭ͕ϴe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϭϬe Ϭ͕ϬϭϬe

Ϭ͕ϵe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϳe Ϭ͕ϬϬϲe Ϭ͕ϬϬϱeďŝƐeϬ͕Ϭϭϭe Ϭ͕ϬϭϭeďŝƐeϬ͕ϬϭϮe

ϭe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϭϮe Ϭ͕ϬϭϭeďŝƐeϬ͕Ϭϭϯe

e
–Ăƚƌŝǆe–͘ϰeͣB7ͲJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌ͕esĞƚƌĂŐeͮΓ͖ͮeϯ͕ϱeŵŵe3ŽŶŶĞŬƚŽƌ͞e
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeŝŶe5ŝŶŚĞŝƚĞŶeĚĞƐesĞƚƌĂŐƐeĚĞƐeJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌƐ͘e

bĞƚƌĂŐeͮΓͮe ϵeŬdǌeďŝƐeϭe8dǌe ϭe8dǌeďŝƐeϯe8dǌe ϯe8dǌeďŝƐeϭϮe8dǌe ϭϮe8dǌeďŝƐeϭϴe8dǌe ϭϴe8dǌeďŝƐeϮϲ͕ϱe8dǌe Ϯϲ͕ϱe8dǌeďŝƐeϯϯe8dǌe

Ϭe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϰe Ϭ͕ϬϬϯe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϰe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϭϬe

Ϭ͕ϭe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϯe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϰe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϭϬe

Ϭ͕Ϯe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϰe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϭϬe

Ϭ͕ϯe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕Ϭϭϭe

Ϭ͕ϰe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕Ϭϭϭe

Ϭ͕ϱe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕Ϭϭϭe

Ϭ͕ϲe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϲe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϬϵe Ϭ͕ϬϬϵeďŝƐeϬ͕ϬϭϮe

Ϭ͕ϳe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϬϳe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϭϬe Ϭ͕ϬϬϵeďŝƐeϬ͕Ϭϭϯe

Ϭ͕ϴe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϳe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϳe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϬϳe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϭϬe Ϭ͕ϬϭϬeďŝƐeϬ͕Ϭϭϰe

Ϭ͕ϵe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϳe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϬϳe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϳeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϳeďŝƐeϬ͕Ϭϭϭe Ϭ͕ϬϭϭeďŝƐeϬ͕Ϭϭϱe

ϭe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϬϵe Ϭ͕ϬϬϳeďŝƐeϬ͕ϬϭϮe Ϭ͕ϬϭϭeďŝƐeϬ͕Ϭϭϲe
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e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϱϯeǀŽŶeϭϳϯ
e

e

–Ăƚƌŝǆe–͘ϱeͣB7ͲJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌ͕esĞƚƌĂŐeͮΓ͖ͮeϮ͕ϵϮeŵŵe3ŽŶŶĞŬƚŽƌ͞e
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeŝŶe5ŝŶŚĞŝƚĞŶeĚĞƐesĞƚƌĂŐƐeĚĞƐeJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌƐ͘e
bĞƚƌĂŐe
ͮΓͮe

ϰϱeOdǌeďŝƐe
ϭe8dǌe

ϭe8dǌeďŝƐee
ϯe8dǌe

ϯe8dǌeďŝƐe
ϭϮe8dǌe

ϭϮe8dǌeďŝƐe
ϭϴe8dǌe

ϭϴe8dǌeďŝƐe
Ϯϲ͕ϱe8dǌe

Ϯϲ͕ϱe8dǌeďŝƐe
ϯϯe8dǌe

ϯϯe8dǌeďŝƐe
ϰϬe8dǌe

ϰϬe8dǌeďŝƐe
ϰϱe8dǌe

Ϭe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϭϬe Ϭ͕ϬϭϬe Ϭ͕ϬϭϬeďŝƐeϬ͕Ϭϭϭe

Ϭ͕ϭe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϭϬe Ϭ͕ϬϭϬe Ϭ͕ϬϭϬeďŝƐeϬ͕Ϭϭϭe

Ϭ͕Ϯe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϭϬe Ϭ͕ϬϭϬe Ϭ͕ϬϭϬeďŝƐeϬ͕Ϭϭϭe

Ϭ͕ϯe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϭϬe Ϭ͕ϬϭϬe Ϭ͕ϬϭϬeďŝƐeϬ͕Ϭϭϭe

Ϭ͕ϰe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϭϬe Ϭ͕ϬϭϬe Ϭ͕ϬϭϬeďŝƐeϬ͕Ϭϭϭe

Ϭ͕ϱe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϱe Ϭ͕ϬϬϱe Ϭ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϭϬe Ϭ͕ϬϭϬe Ϭ͕ϬϭϬeďŝƐeϬ͕ϬϭϮe

Ϭ͕ϲe Ϭ͕ϬϬϱe Ϭ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϵe Ϭ͕ϬϬϴeďŝƐeϬ͕Ϭϭϭe Ϭ͕ϬϭϬeďŝƐeϬ͕Ϭϭϭe Ϭ͕ϬϭϬeďŝƐeϬ͕ϬϭϮe

Ϭ͕ϳe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϲe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϬϵe Ϭ͕ϬϬϵeďŝƐeϬ͕ϬϭϮe Ϭ͕ϬϭϭeďŝƐeϬ͕ϬϭϮe Ϭ͕ϬϭϭeďŝƐeϬ͕Ϭϭϯe

Ϭ͕ϴe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϲe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϬϳe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϬϳe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϭϬe Ϭ͕ϬϬϵeďŝƐeϬ͕Ϭϭϯe Ϭ͕ϬϭϮeďŝƐeϬ͕Ϭϭϯe Ϭ͕ϬϭϮeďŝƐeϬ͕Ϭϭϰe

Ϭ͕ϵe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϳe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϬϳe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϳeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϳeďŝƐeϬ͕Ϭϭϭe Ϭ͕ϬϭϬeďŝƐeϬ͕Ϭϭϰe Ϭ͕ϬϭϯeďŝƐeϬ͕Ϭϭϰe Ϭ͕ϬϭϯeďŝƐeϬ͕Ϭϭϱe

ϭe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϳe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϳeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϭϮe Ϭ͕ϬϭϭeďŝƐeϬ͕Ϭϭϱe Ϭ͕ϬϭϰeďŝƐeϬ͕Ϭϭϱe Ϭ͕ϬϭϰeďŝƐeϬ͕Ϭϭϳe

–Ăƚƌŝǆe–͘ϲeͣB7ͲJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌ͕e%ŚĂƐĞŶǁŝŶŬĞůe੮͖e=Ͳ3ŽŶŶĞŬƚŽƌeϱϬeɏ͞e

bĞƚƌĂŐeͮΓͮe ϵeŬdǌeďŝƐeϭe8dǌe ϭe8dǌeďŝƐeϯe8dǌe ϯe8dǌeďŝƐeϭϮe8dǌe ϭϮe8dǌeďŝƐeϭϴe8dǌe

Ϭ͕ϭe ϭ͕ϰΣeďŝƐeϮ͕ϮΣe ϭ͕ϱΣeďŝƐeϭ͕ϵΣe ϭ͕ϱΣeďŝƐeϰ͕ϱΣe ϰ͕ϰΣeďŝƐeϰ͕ϳΣe

Ϭ͕Ϯe Ϭ͕ϳΣeďŝƐeϭ͕ϰΣe Ϭ͕ϴΣeďŝƐeϭ͕ϬΣe Ϭ͕ϴΣeďŝƐeϮ͕ϯΣe Ϯ͕ϮΣeďŝƐeϮ͕ϰΣe

Ϭ͕ϯe Ϭ͕ϱΣeďŝƐeϭ͕ϬΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϲΣeďŝƐeϭ͕ϱΣe ϭ͕ϱΣeďŝƐeϭ͕ϲΣe

Ϭ͕ϰe Ϭ͕ϰΣeďŝƐeϬ͕ϳΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϱΣeďŝƐeϭ͕ϮΣe ϭ͕ϮΣe

Ϭ͕ϱe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣe

Ϭ͕ϲe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣe

Ϭ͕ϳe Ϭ͕ϯΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϴΣe Ϭ͕ϴΣe

Ϭ͕ϴe Ϭ͕ϯΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϴΣe Ϭ͕ϳΣeďŝƐeϬ͕ϴΣe

Ϭ͕ϵe Ϭ͕ϯΣeďŝƐeϬ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϴΣe Ϭ͕ϳΣeďŝƐeϬ͕ϴΣe

ϭe Ϭ͕ϮΣeďŝƐeϬ͕ϰΣe Ϭ͕ϯΣeďŝƐeϬ͕ϰΣe Ϭ͕ϯΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϴΣe

e
–Ăƚƌŝǆe–͘ϳeͣB7ͲJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌ͕e%ŚĂƐĞŶǁŝŶŬĞůe੮͖eϯ͕ϱeŵŵe3ŽŶŶĞŬƚŽƌ͞e

bĞƚƌĂŐeͮΓͮe ϵeŬdǌeďŝƐeϭe8dǌe ϭe8dǌeďŝƐeϯe8dǌe ϯe8dǌeďŝƐeϭϮe8dǌe ϭϮe8dǌeďŝƐe
ϭϴe8dǌe ϭϴe8dǌeďŝƐeϮϲ͕ϱe8dǌe Ϯϲ͕ϱe8dǌeďŝƐeϯϯe8dǌe

Ϭ͕ϭe ϭ͕ϱΣeďŝƐeϮ͕ϲΣe ϭ͕ϲΣeďŝƐeϭ͕ϳΣe ϭ͕ϳΣeďŝƐeϮ͕ϯΣe Ϯ͕ϯΣeďŝƐeϮ͕ϲΣe Ϯ͕ϰΣeďŝƐeϰ͕ϮΣe ϰ͕ϭΣeďŝƐeϱ͕ϴΣe

Ϭ͕Ϯe Ϭ͕ϴΣeďŝƐeϭ͕ϱΣe Ϭ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϮΣe ϭ͕ϮΣeďŝƐeϭ͕ϰΣe ϭ͕ϯΣeďŝƐeϮ͕ϮΣe Ϯ͕ϮΣeďŝƐeϯ͕ϬΣe

Ϭ͕ϯe Ϭ͕ϲΣeďŝƐeϭ͕ϭΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣeďŝƐeϭ͕ϲΣe ϭ͕ϲΣeďŝƐeϮ͕ϭΣe

Ϭ͕ϰe Ϭ͕ϱΣeďŝƐeϬ͕ϴΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϴΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϴΣeďŝƐeϭ͕ϯΣe ϭ͕ϯΣeďŝƐeϭ͕ϳΣe

Ϭ͕ϱe Ϭ͕ϱΣeďŝƐeϬ͕ϳΣe Ϭ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϴΣe Ϭ͕ϴΣeďŝƐeϭ͕ϮΣe ϭ͕ϭΣeďŝƐeϭ͕ϱΣe

Ϭ͕ϲe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϭ͕ϭΣe ϭ͕ϭΣeďŝƐeϭ͕ϰΣe

Ϭ͕ϳe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣeďŝƐeϭ͕ϯΣe

Ϭ͕ϴe Ϭ͕ϯΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣeďŝƐeϭ͕ϯΣe

Ϭ͕ϵe Ϭ͕ϯΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣeďŝƐeϭ͕ϯΣe

ϭe Ϭ͕ϯΣeďŝƐeϬ͕ϰΣe Ϭ͕ϯΣeďŝƐeϬ͕ϰΣe Ϭ͕ϯΣeďŝƐeϬ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϭ͕ϬΣe Ϭ͕ϵΣeďŝƐeϭ͕ϮΣe
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϱϰeǀŽŶeϭϳϯ
e

e

e

–Ăƚƌŝǆe–͘ϴeͣB7ͲJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌ͕e%ŚĂƐĞŶǁŝŶŬĞůe੮͖eϮ͕ϵϮeŵŵe3ŽŶŶĞŬƚŽƌ͞e
bĞƚƌĂŐe
ͮΓͮe

ϰϱeOdǌeďŝƐe
ϭe8dǌe ϭe8dǌeďŝƐeϯe8dǌe ϯe8dǌeďŝƐe

ϭϮe8dǌe
ϭϮe8dǌeďŝƐe
ϭϴe8dǌe

ϭϴe8dǌeďŝƐe
Ϯϲ͕ϱe8dǌe

Ϯϲ͕ϱe8dǌeďŝƐe
ϯϯe8dǌe

ϯϯe8dǌeďŝƐe
ϰϬe8dǌe

ϰϬe8dǌeďŝƐe
ϰϱe8dǌe

Ϭ͕ϭe Ϯ͕ϬΣeďŝƐeϮ͕ϭΣe Ϯ͕ϬΣe Ϯ͕ϬΣeďŝƐeϮ͕ϯΣe Ϯ͕ϮΣeďŝƐeϮ͕ϯΣe Ϯ͕ϮΣeďŝƐeϰ͕ϮΣe ϰ͕ϮΣeďŝƐeϱ͕ϯΣe ϱ͕ϯΣeďŝƐeϱ͕ϰΣe ϱ͕ϯΣeďŝƐeϲ͕ϯΣe

Ϭ͕Ϯe ϭ͕ϬΣeďŝƐeϭ͕ϭΣe ϭ͕ϬΣeďŝƐeϭ͕ϭΣe ϭ͕ϬΣeďŝƐeϭ͕ϮΣe ϭ͕ϮΣe ϭ͕ϮΣeďŝƐeϮ͕ϮΣe Ϯ͕ϭΣeďŝƐeϮ͕ϳΣe Ϯ͕ϳΣe Ϯ͕ϳΣeďŝƐeϯ͕ϮΣe

Ϭ͕ϯe Ϭ͕ϳΣeďŝƐeϬ͕ϴΣe Ϭ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϴΣeďŝƐeϬ͕ϵΣe Ϭ͕ϴΣeďŝƐeϭ͕ϱΣe ϭ͕ϱΣeďŝƐeϭ͕ϵΣe ϭ͕ϵΣe ϭ͕ϵΣeďŝƐeϮ͕ϮΣe

Ϭ͕ϰe Ϭ͕ϲΣe Ϭ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣe Ϭ͕ϳΣeďŝƐeϭ͕ϮΣe ϭ͕ϭΣeďŝƐeϭ͕ϱΣe ϭ͕ϱΣe ϭ͕ϱΣeďŝƐeϭ͕ϳΣe

Ϭ͕ϱe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣe Ϭ͕ϲΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣeďŝƐeϭ͕ϯΣe ϭ͕ϮΣeďŝƐeϭ͕ϯΣe ϭ͕ϯΣeďŝƐeϭ͕ϱΣe

Ϭ͕ϲe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϭΣe ϭ͕ϭΣeďŝƐeϭ͕ϮΣe ϭ͕ϭΣeďŝƐeϭ͕ϯΣe

Ϭ͕ϳe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϱΣeďŝƐeϬ͕ϴΣe Ϭ͕ϴΣeďŝƐeϭ͕ϭΣe ϭ͕ϬΣeďŝƐeϭ͕ϭΣe ϭ͕ϭΣeďŝƐeϭ͕ϮΣe

Ϭ͕ϴe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϱΣeďŝƐeϬ͕ϴΣe Ϭ͕ϴΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣe ϭ͕ϬΣeďŝƐeϭ͕ϮΣe

Ϭ͕ϵe Ϭ͕ϯΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϱΣeďŝƐeϬ͕ϴΣe Ϭ͕ϴΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣe ϭ͕ϬΣeďŝƐeϭ͕ϮΣe

ϭe Ϭ͕ϯΣeďŝƐeϬ͕ϰΣe Ϭ͕ϯΣeďŝƐeϬ͕ϰΣe Ϭ͕ϯΣeďŝƐeϬ͕ϱΣe Ϭ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϴΣe Ϭ͕ϳΣeďŝƐeϭ͕ϬΣe Ϭ͕ϵΣeďŝƐeϭ͕ϬΣe Ϭ͕ϵΣeďŝƐeϭ͕ϮΣe

e

–Ăƚƌŝǆe–͘ϵeͣB7Ͳ-ćŵƉĨƵŶŐ͖e=Ͳ3ŽŶŶĞŬƚŽƌeϱϬeɏ͞e
iďƐŽůƵƚĞe
zćŵƉĨƵŶŐe ϵeŬdǌeďŝƐeϭe8dǌe ϭe8dǌeďŝƐeϯe8dǌe ϯe8dǌeďŝƐeϭϮe8dǌe ϭϮe8dǌeďŝƐeϭϴe8dǌe

ϬeĚse Ϭ͕ϬϭeĚse Ϭ͕ϬϭeĚseďŝƐeϬ͕ϬϮeĚse Ϭ͕ϬϭeĚseďŝƐeϬ͕ϬϮeĚse Ϭ͕ϬϮeĚse

ϯeĚse Ϭ͕ϬϰeĚseďŝƐeϬ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse

ϲeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse

ϭϬeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse

ϮϬeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse Ϭ͕ϬϲeĚse

ϯϬeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse Ϭ͕ϬϲeĚse

ϰϬeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse Ϭ͕ϬϲeĚseďŝƐeϬ͕ϬϳeĚse

ϱϬeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚseďŝƐeϬ͕ϬϳeĚse Ϭ͕ϬϲeĚseďŝƐeϬ͕ϬϳeĚse

ϲϬeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϵeĚse Ϭ͕ϬϴeĚseďŝƐeϬ͕ϬϵeĚse Ϭ͕ϬϳeĚseďŝƐeϬ͕ϬϵeĚse Ϭ͕ϬϴeĚseďŝƐeϬ͕ϬϵeĚse

e
–Ăƚƌŝǆe–͘ϭϬeͣB7Ͳ-ćŵƉĨƵŶŐ͖eϯ͕ϱeŵŵe3ŽŶŶĞŬƚŽƌ͞e
iďƐŽůƵƚĞe
zćŵƉĨƵŶŐe ϵeŬdǌeďŝƐeϭe8dǌe ϭe8dǌeďŝƐeϯe8dǌe ϯe8dǌeďŝƐeϭϮe8dǌe ϭϮe8dǌeďŝƐeϭϴe8dǌe ϭϴe8dǌeďŝƐe

Ϯϲ͕ϱe8dǌe
Ϯϲ͕ϱe8dǌeďŝƐe

ϯϯe8dǌe
ϬeĚse Ϭ͕ϬϭeĚse Ϭ͕ϬϭeĚseďŝƐeϬ͕ϬϮeĚse Ϭ͕ϬϭeĚseďŝƐeϬ͕ϬϮeĚse Ϭ͕ϬϮeĚse Ϭ͕ϬϮeĚse Ϭ͕ϬϮeĚse

ϯeĚse Ϭ͕ϬϰeĚseďŝƐeϬ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse

ϲeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse

ϭϬeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse Ϭ͕ϬϲeĚse

ϮϬeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚseďŝƐeϬ͕ϬϳeĚse

ϯϬeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚseďŝƐeϬ͕ϬϳeĚse

ϰϬeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚseďŝƐeϬ͕ϬϳeĚse Ϭ͕ϬϳeĚse

ϱϬeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚseďŝƐeϬ͕ϬϳeĚse Ϭ͕ϬϲeĚseďŝƐeϬ͕ϬϵeĚse Ϭ͕ϬϴeĚseďŝƐeϬ͕ϭϬeĚse

ϲϬeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϵeĚse Ϭ͕ϬϳeĚseďŝƐeϬ͕ϬϵeĚse Ϭ͕ϬϳeĚseďŝƐeϬ͕ϬϵeĚse Ϭ͕ϬϴeĚseďŝƐeϬ͕ϬϵeĚse Ϭ͕ϬϴeĚseďŝƐeϬ͕ϭϵeĚse Ϭ͕ϭϱeĚseďŝƐeϬ͕ϮϮeĚse
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e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϱϱeǀŽŶeϭϳϯ
e

e

–Ăƚƌŝǆe–͘ϭϭeͣB7Ͳ-ćŵƉĨƵŶŐ͖eϮ͕ϵϮeŵŵe3ŽŶŶĞŬƚŽƌ͞e
iďƐŽůƵƚĞe
zćŵƉĨƵŶŐe

ϰϱeOdǌeďŝƐe
ϭe8dǌe

ϭe8dǌeďŝƐe
ϯe8dǌe

ϯe8dǌeďŝƐe
ϭϮe8dǌe

ϭϮe8dǌeďŝƐe
ϭϴe8dǌe

ϭϴe8dǌeďŝƐe
Ϯϲ͕ϱe8dǌe

Ϯϲ͕ϱe8dǌeďŝƐe
ϯϯe8dǌe

ϯϯe8dǌeďŝƐe
ϰϬe8dǌe

ϰϬe8dǌeďŝƐe
ϰϱe8dǌe

ϬeĚse Ϭ͕ϬϭeĚse Ϭ͕ϬϭeĚseďŝƐe
Ϭ͕ϬϮeĚse

Ϭ͕ϬϭeĚseďŝƐe
Ϭ͕ϬϮeĚse Ϭ͕ϬϮeĚse Ϭ͕ϬϮeĚse Ϭ͕ϬϮeĚse Ϭ͕ϬϮeĚseďŝƐe

Ϭ͕ϬϰeĚse Ϭ͕ϬϯeĚse

ϯeĚse Ϭ͕ϬϰeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐe
Ϭ͕ϬϲeĚse

Ϭ͕ϬϱeĚseďŝƐe
Ϭ͕ϬϲeĚse

ϲeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐe
Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚseďŝƐe

Ϭ͕ϬϳeĚse

ϭϬeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐe
Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚseďŝƐe

Ϭ͕ϬϳeĚse
Ϭ͕ϬϲeĚseďŝƐe
Ϭ͕ϬϳeĚse

ϮϬeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐe
Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚseďŝƐe

Ϭ͕ϬϳeĚse
Ϭ͕ϬϲeĚseďŝƐe
Ϭ͕ϬϳeĚse

Ϭ͕ϬϳeĚseďŝƐe
Ϭ͕ϬϴeĚse

ϯϬeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐe
Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚseďŝƐe

Ϭ͕ϬϳeĚse
Ϭ͕ϬϲeĚseďŝƐe
Ϭ͕ϬϳeĚse Ϭ͕ϬϳeĚse Ϭ͕ϬϳeĚseďŝƐe

Ϭ͕ϬϴeĚse

ϰϬeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐe
Ϭ͕ϬϲeĚse

Ϭ͕ϬϱeĚseďŝƐe
Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚseďŝƐe

Ϭ͕ϬϳeĚse Ϭ͕ϬϳeĚse Ϭ͕ϬϳeĚseďŝƐe
Ϭ͕ϬϴeĚse

Ϭ͕ϬϴeĚseďŝƐe
Ϭ͕ϬϵeĚse

ϱϬeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚseďŝƐe
Ϭ͕ϬϳeĚse

Ϭ͕ϬϲeĚseďŝƐe
Ϭ͕ϬϵeĚse

Ϭ͕ϬϴeĚseďŝƐe
Ϭ͕ϭϬeĚse

Ϭ͕ϬϵeĚseďŝƐe
Ϭ͕ϭϬeĚse

Ϭ͕ϭϬeĚseďŝƐe
Ϭ͕ϭϯeĚse

ϲϬeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϴeĚseďŝƐe
Ϭ͕ϬϵeĚse

Ϭ͕ϬϳeĚseďŝƐe
Ϭ͕ϬϵeĚse

Ϭ͕ϬϴeĚseďŝƐe
Ϭ͕ϬϵeĚse

Ϭ͕ϬϴeĚseďŝƐe
Ϭ͕ϭϴeĚse

Ϭ͕ϭϱeĚseďŝƐe
Ϭ͕ϮϮeĚse

Ϭ͕ϭϳeĚseďŝƐe
Ϭ͕ϮϮeĚse

Ϭ͕ϮϬeĚseďŝƐe
Ϭ͕ϯϮeĚse

e
–Ăƚƌŝǆe–͘ϭϮeͣB7Ͳ-ćŵƉĨƵŶŐ͖e%ŚĂƐĞŶǁŝŶŬĞůe੮͖e=Ͳ3ŽŶŶĞŬƚŽƌeϱϬeɏ͞e
iďƐŽůƵƚĞe
zćŵƉĨƵŶŐe

ϵeŬdǌeďŝƐe
ϭe8dǌe

ϭe8dǌeďŝƐe
ϯe8dǌe

ϯe8dǌeďŝƐe
ϭϮe8dǌe

ϭϮe8dǌeďŝƐe
ϭϴe8dǌe

ϬeĚse Ϭ͕ϮΣe Ϭ͕ϮΣe Ϭ͕ϮΣeďŝƐeϬ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe

ϯeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe

ϲeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe

ϭϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe

ϮϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe

ϯϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe

ϰϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe

ϱϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe

ϲϬeĚse Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϴΣe

e
–Ăƚƌŝǆe–͘ϭϯeͣB7Ͳ-ćŵƉĨƵŶŐ͖e%ŚĂƐĞŶǁŝŶŬĞůe੮͖eeϯ͕ϱeŵŵe3ŽŶŶĞŬƚŽƌ͞e
iďƐŽůƵƚĞe
zćŵƉĨƵŶŐe

ϵeŬdǌeďŝƐe
ϭe8dǌe

ϭe8dǌeďŝƐe
ϯe8dǌe

ϯe8dǌeďŝƐe
ϭϮe8dǌe

ϭϮe8dǌeďŝƐe
ϭϴe8dǌe

ϭϴe8dǌeďŝƐe
Ϯϲ͕ϱe8dǌe

Ϯϲ͕ϱe8dǌeďŝƐe
ϯϯe8dǌe

ϬeĚse Ϭ͕ϮΣe Ϭ͕ϮΣe Ϭ͕ϮΣeďŝƐeϬ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϬΣe

ϯeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϭΣe

ϲeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϭΣe

ϭϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϭΣe

ϮϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϭΣe

ϯϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϭΣe

ϰϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣeďŝƐeϭ͕ϮΣe

ϱϬeĚse Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣeďŝƐeϭ͕ϮΣe

ϲϬeĚse Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϴΣe Ϭ͕ϴΣeďŝƐeϭ͕ϱΣe ϭ͕ϯΣeďŝƐeϭ͕ϴΣe
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e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϱϲeǀŽŶeϭϳϯ
e

e

–Ăƚƌŝǆe–͘ϭϰeͣB7Ͳ-ćŵƉĨƵŶŐ͖e%ŚĂƐĞŶǁŝŶŬĞůe੮͖eeϮ͕ϵϮeŵŵe3ŽŶŶĞŬƚŽƌ͞e
iďƐŽůƵƚĞe
zćŵƉĨƵŶŐe

ϰϱeOdǌeďŝƐe
ϭe8dǌe

ϭe8dǌeďŝƐe
ϯe8dǌe

ϯe8dǌeďŝƐe
ϭϮe8dǌe

ϭϮe8dǌeďŝƐe
ϭϴe8dǌe

ϭϴe8dǌeďŝƐe
Ϯϲ͕ϱe8dǌe

Ϯϲ͕ϱe8dǌeďŝƐe
ϯϯe8dǌe

ϯϯe8dǌeďŝƐe
ϰϬe8dǌe

ϰϬe8dǌeďŝƐe
ϰϱe8dǌe

ϬeĚse Ϭ͕ϮΣe Ϭ͕ϮΣe Ϭ͕ϮΣeďŝƐeϬ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣeďŝƐeϭ͕ϮΣe ϭ͕ϮΣeďŝƐeϭ͕ϰΣe

ϯeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϭΣe ϭ͕ϭΣeďŝƐeϭ͕ϯΣe ϭ͕ϯΣeďŝƐeϭ͕ϱΣe

ϲeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϭΣe ϭ͕ϭΣeďŝƐeϭ͕ϯΣe ϭ͕ϯΣeďŝƐeϭ͕ϱΣe

ϭϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϭΣe ϭ͕ϭΣeďŝƐeϭ͕ϯΣe ϭ͕ϯΣeďŝƐeϭ͕ϱΣe

ϮϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϭΣe ϭ͕ϭΣeďŝƐeϭ͕ϯΣe ϭ͕ϯΣeďŝƐeϭ͕ϱΣe

ϯϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϭΣe ϭ͕ϭΣeďŝƐeϭ͕ϯΣe ϭ͕ϯΣeďŝƐeϭ͕ϱΣe

ϰϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣeďŝƐeϭ͕ϮΣe ϭ͕ϮΣeďŝƐeϭ͕ϯΣe ϭ͕ϯΣeďŝƐeϭ͕ϱΣe

ϱϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣeďŝƐeϭ͕ϮΣe ϭ͕ϮΣeďŝƐeϭ͕ϰΣe ϭ͕ϰΣeďŝƐeϭ͕ϳΣe

ϲϬeĚse Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϴΣe Ϭ͕ϴΣeďŝƐeϭ͕ϱΣe ϭ͕ϯΣeďŝƐeϭ͕ϴΣe ϭ͕ϲΣeďŝƐeϭ͕ϵΣe ϭ͕ϴΣeďŝƐeϮ͕ϱΣe
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϱϳeǀŽŶeϭϳϯ
e

e

dŽĐŚĨƌĞƋƵĞŶǌͲeƵŶĚe^ƚƌĂŚůƵŶŐƐŵĞƐƐŐƌƂƘĞŶeͲe±ƉƚŝƐĐŚĞeOĞƐƐŐƌƂƘĞŶe
e
ZĂĚŝŽŵĞƚƌŝĞe
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬee
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞ
ŶeͬesĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

ŽƉƚŝƐĐŚĞe
μƚƌĂŚůƵŶŐƐůĞŝƐƚƵŶŐe
ĨĂƐĞƌŽƉƚŝƐĐŚĞe
qĞŝƐƚƵŶŐƐŵĞƐƐŐĞƌćƚĞe

ϭeђte
e
ďŝƐe Ϭ͕ϱeŵte

e
ϭϯϭϬeŶŵ͕eϭϱϱϬeŶŵe ϭ͕ϯeйe 3ŽŶŶĞŬƚŽƌe7i͕eμX͕eμi͕e

μ–r͕eB–μͲϭϬeŽĚĞƌe
ĂĚĂƉƚŝĞƌďĂƌe
e
ĂďǁĞŝĐŚĞŶĚĞe
tĞůůĞŶůćŶŐĞŶe;ϳϴϬeŶŵ͕e
ϲϯϱeŶŵ͕eϭϲϮϱeŶŵͿe
ŝŶƚĞƌƉŽůŝĞƌƚe

ϴϱϬeŶŵe Ϯ͕Ϯeйe
ϲϱϰeŶŵe Ϯ͕Ϯeйe

=ŝĐŚƚůŝŶĞĂƌŝƚćƚe
ĨĂƐĞƌŽƉƚŝƐĐŚĞƌe
μƚƌĂŚůƵŶŐƐĞŵƉĨćŶŐĞƌe

ϭϬeŶte
e
ďŝƐe ϭϲϬeђte

e
ϭϯϭϬeŶŵ͕ee

ϭϱϱϬeŶŵ͕eϴϱϬeŶŵe
ϭ͕ϴeͼeϭϬʹϯe;Ϭ͕ϬϬϴeĚsͿe rĚĚŝƚŝŽŶƐŵĞƚŚŽĚĞe

Ϭ͕ϭeŶte
e
ďŝƐe фeϬ͕ϯϮeŶte

e
e ϮϬeͼeϭϬʹϯe;Ϭ͕ϬϴϱeĚsͿe sĞƌŐůĞŝĐŚƐŵĞƚŚŽĚĞe

Ϭ͕ϯϮeŶte
e
ďŝƐe фeϯ͕ϮeŶte

e
e ϳ͕ϭeͼeϭϬʹϯe;Ϭ͕ϬϯϭeĚsͿe

ϯ͕ϮeŶte
e
ďŝƐe Ϭ͕ϱeђte

e
e ϲ͕ϬeͼeϭϬʹϯe;Ϭ͕ϬϮϲeĚsͿe

-ćŵƉĨƵŶŐeŽĚĞƌe
sĞƌƐƚćƌŬƵŶŐe
ĨĂƐĞƌŽƉƚŝƐĐŚĞƌe
3ŽŵƉŽŶĞŶƚĞŶe

ϬeĚse ďŝƐe ϱϬeĚse tĞůůĞŶůćŶŐĞŶ͗e
ϭϯϭϬeŶŵ͕eϭϱϱϬeŶŵ͕e

ϴϱϬeŶŵe
e

JĞĨĞƌĞŶǌůĞŝƐƚƵŶŐ͗ee
ĐĂ͘eϬ͕ϱeŵte

ϲ͕ϬeͼeϭϬʹϯe;Ϭ͕ϬϮϲeĚsͿe e
хeϱϬeĚse ďŝƐe ϲϬeĚse ϳ͕ϭeͼeϭϬʹϯe;Ϭ͕ϬϯϭeĚsͿe
хeϲϬeĚse ďŝƐee ϳϬeĚse ϮϬeͼeϭϬʹϯe;Ϭ͕ϬϴϱeĚsͿe

�ĞŶƚƌĂůǁĞůůĞŶůćŶŐĞeλe ϯϱϬeŶŵe ďŝƐe фeϳϬϬeŶŵe Ϭ͕ϱeŶŵe e
ϳϬϬeŶŵe ďŝƐe фeϭϮϱϬeŶŵe Ϯ͕ϱeƉŵe

ϭϮϱϬeŶŵe ďŝƐe ϭϳϬϬeŶŵe ϮeƉŵe
e
e e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϱϴeǀŽŶeϭϳϯ
e

e

eeWŚŽƚŽŵĞƚƌŝĞe
e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe

3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬee
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

XƌĂŶƐŵŝƐƐŝŽŶƐĨŝůƚĞƌe e


–Be3ĂƉŝƚĞůeyyyfseǀϰ͘Ϭe
=ĞŶŶǁĞƌƚĞeŝŶeĚĞŶe

XƌƺďƵŶŐƐǁĞƌƚĞŶeĚĞƌe
=ŽƌŵĂůĞe

e e
eeXƌĂŶƐŵŝƐƐŝŽŶede ϭϲeйe ďŝƐe ϲϬeйe Ϭ͕ϲϱeйe e
e хeϲϬeйe ďŝƐe ϳϲeйe Ϭ͕ϳϬeйe e
e хeϳϲeйe ďŝƐe фeϭϬϬeйe Ϭ͕ϴϬeйe e
eeeXƌƺďƵŶŐƐŐƌĂĚeEe хeϬeйe ďŝƐe фeϮϰeйe Ϭ͕ϴϬeйe e
e Ϯϰeйe ďŝƐe фeϰϬeйe Ϭ͕ϳϬeйe e
e ϰϬeйe ďŝƐe ϴϰeйe Ϭ͕ϲϱeйe e
XƌƺďƵŶŐƐŬŽĞĨĨŝǌŝĞŶƚeŬe –ĞƐƐŬĂŵŵĞƌůćŶŐĞeϬ͕ϰϯeŵe e XƌƺďƵŶŐƐŬŽĞĨĨŝǌŝĞŶƚeŬe

ďĞƌĞĐŚŶĞƚeĂƵƐeĚĞŵe
XƌƺďƵŶŐƐŐƌĂĚeE͘e
·ŶƐŝĐŚĞƌŚĞŝƚƐŝŶƚĞƌǀĂůůe
h;ŬͿeďĞƌĞĐŚŶĞƚeĂƵƐe
ĚĞŵe·ŶƐŝĐŚĞƌŚĞŝƚƐͲ
ŝŶƚĞƌǀĂůůeĚĞƐe
XƌƺďƵŶŐƐŐƌĂĚƐeh;EͿ͘e
rŶĚĞƌĞe
–ĞƐƐŬĂŵŵĞƌůćŶŐĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚ͘e

e хeϬeŵͲϭe ďŝƐe ϰ͕ϯeŵͲϭe Ϭ͕ϬϮϬeŵͲϭeďŝƐeϬ͕ϬϱϬeŵͲϭe

e e e

sĞůĞƵĐŚƚƵŶŐƐƐƚćƌŬĞeje Ϭeůǆe e e


–Beyyyfe

Ϭ͕Ϭϭeůǆe JĞĨĞƌĞŶǌͲ=Ƶůůe

ϵϬϬeůǆe ďŝƐe ϮϬϬϬeůǆe ϭ͕ϳeйeͼeje =ŽƌŵůŝĐŚƚe

шeϱeůǆe
e

ďŝƐe фeϭϬeŬůǆe
e

ϭ͕ϵeйeͼeje q5-ͲqŝĐŚƚe

шeϭϬeŬůǆe ďŝƐe ϭϭϬeŬůǆe ϵ͕ϬeͼϭϬͲϴͼjϸͬůǆee
нeϬ͕ϬϮeͼjeͲeϭϯeůǆe

e

e e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϱϵeǀŽŶeϭϳϯ
e

e

zŝŵĞŶƐŝŽŶĞůůĞeOĞƐƐŐƌƂƘĞŶe
qćŶŐĞeƵŶĚetŝŶŬĞůe
e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

–ĞƐƐƐĐŚŝĞďĞƌeĨƺƌe
rƵƘĞŶͲ͕efŶŶĞŶͲeƵŶĚe
XŝĞĨĞŶŵĂƘĞeΎe

хeϬeŵŵe ďŝƐe ϭϬϬϬeŵŵe s-fͬs-5ͬ-2
eϮϲϭϴee
sůĂƚƚeϵ͘ϭ͗ϮϬϬϲe ϮϬeђŵeнeϭϱeͼeϭϬʹϲeͼeůe

ů͗e–ĞƐƐǁĞƌƚe

sƺŐĞůŵĞƐƐƐĐŚƌĂƵďĞŶeΎe e ďŝƐe ϯϬϬeŵŵe s-fͬs-5ͬ-2
eϮϲϭϴe
sůĂƚƚeϭϬ͘ϭ͗ϮϬϬϭe

ϮeђŵeнeϲeͼeϭϬʹϲeͼeůe
хeϯϬϬeŵŵe ďŝƐe ϭϬϬϬeŵŵe Ϭ͕ϯϬeђŵeнeϭϮeͼeϭϬʹϲeͼeůe

–ĞƐƐƵŚƌĞŶee
ŵŝƚeμŬĂůĞŶĂŶǌĞŝŐĞeΎe e ďŝƐe ϭϬϬeŵŵe s-fͬs-5ͬ-2
eϮϲϭϴe

sůĂƚƚeϭϭ͘ϭ͗ϮϬϭϰe ϭ͕ϱeђŵeнeϭϬeͼeϭϬʹϲeͼeůe

–ĞƐƐƵŚƌĞŶee
ŵŝƚe�ŝĨĨĞƌŶĂŶǌĞŝŐĞeΎe e ďŝƐe ϭϬϬeŵŵe

s-fͬs-5ͬ-2
ͬ-3-e
Ϯϲϭϴe

sůĂƚƚeϭϭ͘ϰ͗ϮϬϮϬe
ϭ͕ϱeђŵeнeϭϬeͼeϭϬʹϲeͼeůe e

7ĞŝŶǌĞŝŐĞƌeΎe e ďŝƐe ϯeŵŵe s-fͬs-5ͬ-2
eϮϲϭϴe
sůĂƚƚeϭϭ͘Ϯ͗ϮϬϬϮe Ϭ͕ϵeђŵe e

7ƺŚůŚĞďĞůŵĞƐƐŐĞƌćƚĞeΎe e ďŝƐe ϭ͕ϲeŵŵe s-fͬs-5ͬ-2
eϮϲϭϴe
sůĂƚƚeϭϭ͘ϯ͗ϮϬϬϮe

%ĂƌĂůůĞůĞŶĚŵĂƘĞeĂƵƐe
μƚĂŚůeŽĚĞƌe3ĞƌĂŵŝŬe
ŶĂĐŚe-f=efμZeϯϲϱϬeΎe

Ϭ͕ϱeŵŵe ďŝƐe ϭϬϬeŵŵe
s-fͬs-5ͬ-2
eϮϲϭϴe

sůĂƚƚeϯ͘ϭ͗ϮϬϬϰe
–ĞƐƐƵŶŐeĚĞƌe

rďǁĞŝĐŚƵŶŐeůĐeǀŽŵe
=ĞŶŶŵĂƘeůŶeĚƵƌĐŚe

·ŶƚĞƌƐĐŚŝĞĚƐŵĞƐƐƵŶŐe

Ϭ͕ϭeђŵeнeϬ͕ϴeͼeϭϬʹϲeͼeůe
e

хeϭϬϬeŵŵe ďŝƐe ϭϳϱeŵŵe Ϭ͕ϰϳeђŵe

ŝŶeĚĞŶe=ĞŶŶŵĂƘĞŶeĚĞƌe
=ŽƌŵĂůĞe

–ĞƐƐƵŶŐeĚĞƌe
rďǁĞŝĐŚƵŶŐĞŶeĨŽeƵŶĚe
ĨƵeǀŽŵe–ŝƚƚĞŶŵĂƘe
ĚƵƌĐŚeϱͲ%ƵŶŬƚĞͲ

·ŶƚĞƌƐĐŚŝĞĚƐŵĞƐƐƵŶŐe

Ϭ͕Ϭϴeђŵe



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϲϬeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

�ǇůŝŶĚƌŝƐĐŚĞe=ŽƌŵĂůĞe e e e s-fͬs-5ͬ-2
eϮϲϭϴe
sůĂƚƚeϰ͘ϭ͗ϮϬϬϲe

ZƉƚŝŽŶeϯe

e ĚeŝƐƚeĚĞƌeŐĞŵĞƐƐĞŶĞe
-ƵƌĐŚŵĞƐƐĞƌeeJŝŶŐĞeΎe

-ƵƌĐŚŵĞƐƐĞƌee

ϯeŵŵe ďŝƐe ϭϮϱeŵŵe Ϭ͕ϳeђŵeнeϬ͕ϴeͼeϭϬͲϲeͼeĚe

хeϭϮϱeŵŵe ďŝƐe ϯϬϬeŵŵe Ϭ͕ϲeђŵeнeϮ͕ϭeͼeϭϬͲϲeͼeĚe

-ŽƌŶĞeΎe
-ƵƌĐŚŵĞƐƐĞƌee

ϭeŵŵe ďŝƐe ϭϮϱeŵŵe s-fͬs-5ͬ-2
eϮϲϭϴe
sůĂƚƚeϰ͘ϭ͗ϮϬϬϲe

ZƉƚŝŽŶeϯe

Ϭ͕ϱeђŵeнeϭ͕ϮeͼeϭϬͲϲeͼeĚe

хeϭϮϱeŵŵe ďŝƐe ϯϬϬeŵŵe Ϭ͕ϯeђŵeнeϮ͕ϴeͼeϭϬͲϲeͼeĚe

%ƌƺĨƐƚŝĨƚĞeΎe
-ƵƌĐŚŵĞƐƐĞƌe ϭeŵŵe ďŝƐe ϮϬeŵŵe

s-fͬs-5ͬ-2
eϮϲϭϴe
sůĂƚƚeϰ͘Ϯ͗ϮϬϬϲe

ZƉƚŝŽŶeϭe
Ϭ͕ϱeђŵeнeϭ͕ϮeͼeϭϬͲϲeͼeĚe e

2ĞǁŝŶĚĞůĞŚƌĞŶeΎe
;ĞŝŶͲeƵŶĚeŵĞŚƌŐćŶŐŝŐĞe
ǌǇůŝŶĚƌŝƐĐŚĞerƵƘĞŶͲeƵŶĚe
fŶŶĞŶŐĞǁŝŶĚĞeŵŝƚe
ŐĞƌĂĚůŝŶŝŐĞŶe7ůĂŶŬĞŶ͕e
ƐǇŵŵĞƚƌŝƐĐŚĞŵe%ƌŽĨŝů͕e
=ĞŶŶƐƚĞŝŐƵŶŐeƵŶĚe
=ĞŶŶƉƌŽĨŝůǁŝŶŬĞůͿe
e

e e e

e

rƵƘĞŶŐĞǁŝŶĚĞee
5ŝŶĨĂĐŚĞƌe
7ůĂŶŬĞŶĚƵƌĐŚŵĞƐƐĞƌe

e s-fͬs-5ͬ-2
eϮϲϭϴe
sůĂƚƚeϰ͘ϴ͗ϮϬϬϲe

ZƉƚŝŽŶeϭe
-ƌĞŝĚƌĂŚƚŵĞƚŚŽĚĞe
;ƐĞŶŬƌĞĐŚƚeǌƵƌe
2ĞǁŝŶĚĞĂĐŚƐĞͿe

e ĚeŝƐƚeĚĞƌeŐĞŵĞƐƐĞŶĞe
7ůĂŶŬĞŶĚƵƌĐŚŵĞƐƐĞƌeeϭeŵŵe ďŝƐe ϭϮϱeŵŵe Ϯ͕ϴeђŵeнeϬ͕ϮeͼeϭϬͲϲeͼeĚe

хeϭϮϱeŵŵe ďŝƐe ϱϬϬeŵŵe Ϯ͕ϳeђŵeнeϭ͕ϬeͼeϭϬͲϲeͼeĚe

fŶŶĞŶŐĞǁŝŶĚĞee
5ŝŶĨĂĐŚĞƌe
7ůĂŶŬĞŶĚƵƌĐŚŵĞƐƐĞƌee

ϯeŵŵe ďŝƐe ϭϮϱeŵŵe

s-fͬs-5ͬ-2
eϮϲϭϴe
sůĂƚƚeϰ͘ϵ͗ϮϬϬϲe

ZƉƚŝŽŶeϭe
e

�ǁĞŝŬƵŐĞůŵĞƚŚŽĚĞe
;ƐĞŶŬƌĞĐŚƚeǌƵƌe
2ĞǁŝŶĚĞĂĐŚƐĞͿe

Ϯ͕ϱeђŵeнeϬ͕ϯeͼeϭϬͲϲeͼeĚe

BĞďĞůƐǇƐƚĞŵĞeǌƵƌe
3ƌĂĨƚĞŝŶůĞŝƚƵŶŐeĂŶe
sƌĞŵƐƉƌƺĨƐƚćŶĚĞŶe

e ďŝƐe ϲϬϬeŵŵe rƌďĞŝƚƐĂŶǁĞŝƐƵŶŐe
rrϬϯϲϰe

sĞƌƐŝŽŶeϴ͘Ϭee

ϱϮeђŵe e

ϲϬϬeŵŵe ďŝƐe ϮϱϬϬeŵŵe ϮϯeͼeϭϬͲϲeͼeůeнeϬ͕ϭϮeŵŵee ů͗e–ĞƐƐǁĞƌƚe



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
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e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

=ŝǀĞůůŝĞƌŵĂƘƐƚćďĞeĨƺƌee
fŶƚĞƌǀĂůůŵĞƐƐƵŶŐĞŶe

e ďŝƐe ϭϬϬeŵŵe rrϬϮϲϱͲϰe
sĞƌƐŝŽŶeϴ͘Ϭe ϰϬeђŵe

–ĞƐƐďĞƌĞŝĐŚeďĞǌŽŐĞŶe
ĂƵĨeĚĂƐefŶƚĞƌǀĂůůe
ǌǁŝƐĐŚĞŶeǌǁĞŝe
ďĞůŝĞďŝŐĞŶe
5ŝŶƚĞŝůƵŶŐƐŵĂƌŬĞŶe
ĂƵĨeĚĞŵe–ĂƘƐƚĂďe

sĂŶĚŵĂƘĞe

Ϭ͕ϭeŵee ďŝƐe Ϯϱeŵe rrϬϮϲϱͲϮ͘Ϯ͘ϭe
sĞƌƐŝŽŶeϴ͘Ϭe Ϯ͕ϰeŵŵeнeϰϱeͼeϭϬʹϲeͼeůe

ůeсeŐĞŵĞƐƐĞŶĞeqćŶŐĞe
sĂŶĚŵĂƘĞeĨƺƌeĚŝĞe
iŚĂƌĂŬƚĞƌŝƐŝĞƌƵŶŐe
ǀŽŶeμĐŚĞŝŶǁĞƌĨĞƌͲ
ĞŝŶƐƚĞůůƉƌƺĨƐǇƐƚĞŵĞŶe

·ŵĨĂŶŐƐŵĂƘďćŶĚĞƌee
ĂƵƐeμƚĂŚůee

e

rrϬϮϲϱͲϯe
sĞƌƐŝŽŶeϵ͘Ϭe

e 3ĂůŝďƌŝĞƌƵŶŐeĂŶeĚĞŶe
=ĞŶŶǁĞƌƚĞŶeĚĞƌe
=ŽƌŵĂůĞe

e e e e
-ƵƌĐŚŵĞƐƐĞƌe ϭϱϬeŵŵe ďŝƐe ϯϬϬeŵŵe Ϭ͕ϲϮeŵŵe
e хeϯϬϬeŵŵe ďŝƐe ϰϬϬeŵŵe Ϭ͕ϵϰeŵŵe
·ŵĨĂŶŐe ϰϳϬeŵŵe ďŝƐe ϵϱϬeŵŵe Ϭ͕ϭϵeŵŵe

хeϵϱϬeŵŵe ďŝƐe ϭϮϱϳeŵŵe Ϭ͕Ϯϵϳeŵŵe e
5ůĞŬƚƌŽŶŝƐĐŚĞe
=ĞŝŐƵŶŐƐŵĞƐƐŐĞƌćƚĞe

ͲϱϱΣe ďŝƐe ͲϯϬΣe
rrϬϮϬϲe

sĞƌƐŝŽŶeϭ͘Ϭe

ϰϮͼϭϬͲϲͼͮɲͮнeϬ͕ϬϬϬϯϰΣe ŵĂǆ͘esĂƐŝƐůćŶŐĞe
ϭϬϬeŵŵe
ɲсetŝŶŬĞůeŝŶeΣe

ͲϯϬΣe ďŝƐe ϯϬΣe Ϭ͕ϬϬϭϲΣe
ϯϬΣe ďŝƐe ϱϱΣe ϰϮͼϭϬͲϲͼͮɲͮнeϬ͕ϬϬϬϯϰΣe

%ƵŶŬƚͲeƵŶĚeqŝŶŝĞŶůĂƐĞƌe
=ĞŝŐƵŶŐƐĂďǁĞŝĐŚƵŶŐe

e e e
rrϬϯϱϲe

sĞƌƐŝŽŶeϵ͘Ϭe

e
e

ŚŽƌŝǌŽŶƚĂůe
Ϭeŵŵͬŵe ďŝƐe Ϯeŵŵͬŵe

Ϭ͕ϬϴϬeŵŵͬŵe e
ǀĞƌƚŝŬĂůe Ϭ͕ϭϬeŵŵͬŵe e
%ŽƐŝƚŝŽŶeμĞŶƐŝƚŝǀĞe
-ĞƚĞĐƚŽƌeͬe%μ-e-ŝŽĚĞŶe

e yͲeƵŶĚezͲrĐŚƐĞŶͲ
ĂďǁĞŝĐŚƵŶŐe

e ďŝƐe ϱeŵŵe rrϬϯϱϲe
sĞƌƐŝŽŶeϵ͘Ϭe ϭϴeђŵe

e
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e

e
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e
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e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

qćŶŐĞŶŵĞƐƐŵŝƚƚĞůe
eeee%ƌƺĨůĞŚƌĞŶe

eeeeeeeeeeϬeŵŵe ďŝƐe eeeeeϳϱeŵŵe rrϬϮϴϲͲϮesĞƌƐŝŽŶeϮ͘Ϭe
rƵƘĞŶŵĞƐƐƵŶŐe

ϯϭeђŵe rŶŐĞŶŽŵŵĞŶĞƌee
XĞŵƉĞƌĂƚƵƌďĞƌĞŝĐŚ͗e
ϮϬeΣieцeϭe3e
e
rŶŐĞŶŽŵŵĞŶĞƌe
ƚŚĞƌŵ͘e
rƵƐĚĞŚŶƵŶŐƐŬŽĞĨĨ͗͘ee
ɲeсeϭϭ͕ϱeͼeϭϬͲϲe3Ͳϭe
e
rďǁĞŝĐŚĞŶĚĞe
·ŵŐĞďƵŶŐƐͲ
ďĞĚŝŶŐƵŶŐĞŶeƵŶĚe
–ĂƚĞƌŝĂůŝĞŶeĚĞƌeǌƵe
ŬĂůŝďƌŝĞƌĞŶĚĞŶe
%ƌƺĨůĞŚƌĞŶeĞƌŚƂŚĞŶe
ĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚ͘e

хeϳϱeŵŵe ďŝƐee ϭϱϬeŵŵe ϯϳeђŵe

Ϭeŵŵe ďŝƐe ϭϱϬeŵŵe
rrϬϮϴϲͲϮesĞƌƐŝŽŶeϮ͘Ϭe

fŶŶĞŶŵĞƐƐƵŶŐe
ϯϲeђŵe

Ϭeŵŵe ďŝƐe ϭϱϬeŵŵe
rrϬϮϴϲͲϮesĞƌƐŝŽŶeϮ͘Ϭe

XŝĞĨĞŶŵĞƐƐƵŶŐe
ϯϵeђŵe

Ϭe ďŝƐe ϳϱeŵŵe

rrϬϮϴϲͲϮesĞƌƐŝŽŶeϮ͘Ϭe
μƚƵĨĞŶŵĞƐƐƵŶŐe

ϱϱeђŵe

хeϳϱeŵŵe ďŝƐe ϭϱϬeŵŵe ϳϲeђŵe

e e
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e
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e

e

sĞƌůŝŶe

eeeeeeeeee&ůĞŬƚƌŝƐĐŚĞeOĞƐƐŐƌƂƘĞŶe
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚebĞƌůŝŶe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƉĂŶŶƵŶŐe

ƵĞůůĞŶe

Ϭese e ϭϮϬeŶse 3ƵƌǌƐĐŚůƵƐƐďƌƺĐŬĞe

Ϭese ďŝƐe Ϭ͕ϭese

e

ϰeͼeϭϬʹϲeͼeheнeϬ͕ϯϲeђse heсe–ĞƐƐǁĞƌƚe
eхeϬ͕ϭese ďŝƐe ϭese ϯ͕ϳeͼeϭϬʹϲeͼeheнeϬ͕ϯϱeђse

хeϭese ďŝƐe ϭϬese ϯ͕ϮeͼeϭϬʹϲeͼeheнeϬ͕ϱϲeђse

хeϭϬese ďŝƐe ϭϬϬese ϱ͕ϯeͼeϭϬʹϲeͼeheнeϯϰeђse

хeϭϬϬese ďŝƐe ϱϬϬese ϵ͕ϲeͼeϭϬʹϲeͼeheͲeϬ͕ϯϰeŵse

хeϱϬϬese ďŝƐe ϭϬϱϬese ϯϬeͼeϭϬʹϲeͼeheͲeϭϬeŵse
2ůĞŝĐŚƐƉĂŶƵŶŶƵŶŐe
–ĞƐƐŐĞƌćƚĞe

Ϭese ďŝƐe ϮϮϬeŵse

e

ϲeͼeϭϬʹϲeͼeheнeϬ͕ϲeђse heсe–ĞƐƐǁĞƌƚe
eхeϮϮϬeŵse ďŝƐe Ϯ͕Ϯese ϱeͼeϭϬʹϲeͼeheнeϭeђse

хeϮ͕Ϯese ďŝƐe ϭϭese ϰeͼeϭϬʹϲeͼeheнeϯ͕ϱeђse

хeϭϭese ďŝƐe ϮϮese ϰeͼeϭϬʹϲeͼeheнeϲ͕ϱeђse

хeϮϮese ďŝƐe ϮϮϬese ϱeͼeϭϬʹϲeͼeheнeϴϬeђse

хeϮϮϬese ďŝƐe ϭϬϱϬese ϳeͼeϭϬʹϲeͼeheнeϬ͕ϱeŵse

Ϭese ďŝƐe Ϭ͕ϭese

e

ϰeͼeϭϬʹϲeͼeheнeϬ͕ϯϲeђse

хeϬ͕ϭese ďŝƐe ϭese ϯ͕ϳeͼeϭϬʹϲeͼeheнeϬ͕ϯϱeђse

хeϭese ďŝƐe ϭϬese ϯ͕ϮeͼeϭϬʹϲeͼeheнeϬ͕ϱϲeђse

хeϭϬese ďŝƐe ϭϬϬese ϱ͕ϯeͼeϭϬʹϲeͼeheнeϯϰeђse

хeϭϬϬese ďŝƐe ϱϬϬese ϵ͕ϲeͼeϭϬʹϲeͼeheͲeϬ͕ϯϰeŵse

хeϱϬϬese ďŝƐe ϭϬϱϬese ϯϬeͼeϭϬʹϲeͼeheͲeϭϬeŵse
BŽĐŚƐƉĂŶŶƵŶŐee

ƵĞůůĞŶe

ϭeŬse ďŝƐe ϯϬeŬse e Ϭ͕ϭϳeͼeϭϬʹϯeͼehe
ee
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e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϲϰeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚebĞƌůŝŶe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
eee
ƵĞůůĞŶ͕e–ĞƐƐŐĞƌćƚĞe
eeee

Ϯeŵse ďŝƐe ϭϬϬϬese ϭϬeBǌeďŝƐeϭe–Bǌe ϰ͕ϭeђseďŝƐeϬ͕ϰϴese heсe–ĞƐƐǁĞƌƚe
e
e

Ϯeŵse ďŝƐe ϭϬeŵse ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϯϲeͼϭϬͲϯeͼeheнeϯ͕ϰeђse

e

хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϮϰeͼϭϬͲϯeͼeheнeϭ͕ϯeђse
хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϯϲeͼϭϬͲϯeͼeheнeϭ͕ϯeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe ϭ͕ϮeͼϭϬͲϯeͼeheнeϭ͕ϯeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe ϱ͕ϴeͼϭϬͲϯeͼeheнeϭ͕ϯeђse

e хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϰϲeͼϭϬͲϯeͼeheнeϮ͕ϯeђse
e хeϭϬeŵse ďŝƐe ϭϬϬeŵse ϭϬeBǌeďŝƐeϰϬeBǌe ϴϲeͼϭϬͲϲeͼeheнeϰ͕ϲeђse
e

e

хeϰϬeBǌeďŝƐeϭeŬBǌe ϴϳeͼϭϬͲϲeͼeheнeϮ͕ϯeђse
e хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϭϳeͼϭϬͲϯeͼeheнeϮ͕ϯeђse
e хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϱeͼϭϬͲϯeͼeheнeϮ͕ϯeђse
e хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϵϯeͼϭϬͲϯeͼeheнeϮ͕ϯeђse
e хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϯ͕ϱeͼϭϬͲϯeͼeheнeϭϮeђse
e хeϯϬϬeŬBǌeďŝƐeϭe–Bǌe ϭϮeͼϭϬͲϯeͼeheнeϭϮeђse
e хeϭϬϬeŵse ďŝƐe ϭese ϭϬeBǌeďŝƐeϰϬeBǌe ϴϯeͼϭϬͲϲeͼeheнeϰϲeђse
e

e

хeϰϬeBǌeďŝƐeϭeŬBǌe ϴϮeͼϭϬͲϲeͼeheнeϮϯeђse
e хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϭϲeͼϭϬͲϯeͼeheнeϮϯeђse
e хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϱeͼϭϬͲϯeͼeheнeϮϯeђse
e хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϵϮeͼϭϬͲϯeͼeheнeϮϯeђse
e хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϯ͕ϱeͼϭϬͲϯeͼeheнeϬ͕ϭϮeŵse
e хeϯϬϬeŬBǌeďŝƐeϭe–Bǌe ϭϮeͼϭϬͲϯeͼeheнeϬ͕ϭϮeŵse
e хeϭese ďŝƐe ϭϬese ϭϬeBǌeďŝƐeϰϬeBǌe ϴϱeͼϭϬͲϲeͼeheнeϬ͕ϰϲeŵse
e

e

хeϰϬeBǌeďŝƐeϭeŬBǌe ϴϳeͼϭϬͲϲeͼeheнeϬ͕Ϯϯeŵse
e хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϭϳeͼϭϬͲϯeͼeheнeϬ͕Ϯϯeŵse
e хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϱeͼϭϬͲϯeͼeheнeϬ͕Ϯϯeŵse
e хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϵϮeͼϭϬͲϯeͼeheнeϬ͕Ϯϯeŵse
e хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϯ͕ϱeͼϭϬͲϯeͼeheнeϭ͕Ϯeŵse
e хeϯϬϬeŬBǌeďŝƐeϭe–Bǌe ϭϮeͼϭϬͲϯeͼeheнeϭ͕Ϯeŵse
e хeϭϬese ďŝƐe ϭϬϬese ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϮϯeͼϭϬͲϯeͼeheнeϰ͕ϲeŵse
e

e

хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϮϯeͼϭϬͲϯeͼeheнeϮ͕ϯeŵse
e хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϮϯeͼϭϬͲϯeͼeheнeϮ͕ϯeŵse
e хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϰϭeͼϭϬͲϯeͼeheнeϮ͕ϯeŵse
e хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼeheнeϮ͕ϯeŵse
e хeϭϬϬese ďŝƐe ϭϬϬϬese ϱϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϰϲeͼϭϬͲϯeͼeheнeϭϲeŵse



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϲϱeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚebĞƌůŝŶe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
e–ĞƐƐŐĞƌćƚĞ͕e
ƵĞůůĞŶe

ϭeŵse ďŝƐe ϭϭϬϬese ϭϬeBǌeďŝƐeϭe–Bǌe ϱeђseďŝƐeϴϭeŵse heсe–ĞƐƐǁĞƌƚe
e
eeϭeŵsee ďŝƐe Ϯ͕Ϯeŵse ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϱeͼϭϬͲϯeͼeheнeϰ͕ϱeђse

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϵeͼϭϬͲϯeͼeheнeϰ͕ϱeђse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϵϱeͼϭϬͲϲeͼeheнeϰ͕ϱeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϯeͼϭϬͲϯeͼeheнeϰ͕ϱeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϳϱeͼϭϬͲϯeͼeheнeϳeђse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϭeͼϭϬͲϯeͼeheнeϭϯeђse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe ϭ͕ϱeͼϭϬͲϯeͼeheнeϮϱeђse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe ϯ͕ϭeͼϭϬͲϯeͼeheнeϮϱeђse

хeϮ͕Ϯeŵsee ďŝƐe ϮϮeŵse ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϱeͼϭϬͲϯeͼeheнeϱeђse

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϵeͼϭϬͲϯeͼeheнeϱeђse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϵϱeͼϭϬͲϲeͼeheнeϱeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϯeͼϭϬͲϯeͼeheнeϱeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϳϱeͼϭϬͲϯeͼeheнeϳeђse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϭeͼϭϬͲϯeͼeheнeϭϮeђse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe ϭ͕ϱeͼϭϬͲϯeͼeheнeϮϱeђse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe ϯ͕ϭeͼϭϬͲϯeͼeheнeϮϱeђse

хeϮϮeŵsee ďŝƐe ϮϮϬeŵse ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϱeͼϭϬͲϯeͼeheнeϭϯeђse

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϵeͼϭϬͲϯeͼeheнeϴeђse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϵϱeͼϭϬͲϲeͼeheнeϴeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϮϴeͼϭϬͲϯeͼeheнeϴeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϳϱeͼϭϬͲϯeͼeheнeϮϱeђse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϭeͼϭϬͲϯeͼeheнeϮϱeђse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe ϭ͕ϱeͼϭϬͲϯeͼeheнeϯϱeђse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe ϯ͕ϭeͼϭϬͲϯeͼeheнeϴϬeђse

хeϮϮϬeŵsee ďŝƐe Ϯ͕Ϯese ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϴϬeђse

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϰeͼϭϬͲϯeͼeheнeϮϱeђse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϲϱeͼϭϬͲϲeͼeheнeϲeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϭϭeͼϭϬͲϯeͼeheнeϭϲeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϮϭeͼϭϬͲϯeͼeheнeϳϬeђse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe Ϭ͕ϯϵeͼϭϬͲϯeͼeheнeϬ͕ϭϯeŵse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe Ϭ͕ϵϱeͼϭϬͲϯeͼeheнeϬ͕ϯϱeŵse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe ϭ͕ϵeͼϭϬͲϯeͼeheнeϬ͕ϴϱeŵse
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϲϲeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚebĞƌůŝŶe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
e–ĞƐƐŐĞƌćƚĞ͕e
ƵĞůůĞŶe

хeϮ͕Ϯesee ďŝƐe ϮϮese ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϬ͕ϴeŵse heсe–ĞƐƐǁĞƌƚe

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϰeͼϭϬͲϯeͼeheнeϬ͕Ϯϱeŵse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϲϱeͼϭϬͲϲeͼeheнeϲϬeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϭϭeͼϭϬͲϯeͼeheнeϬ͕ϭϲeŵse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϮϭeͼϭϬͲϯeͼeheнeϬ͕ϯϱeŵse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϭ͕ϱeŵse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe ϭ͕ϮeͼϭϬͲϯeͼeheнeϰ͕ϯeŵse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe Ϯ͕ϱeͼϭϬͲϯeͼeheнeϴ͕ϱeŵse

хeϮϮesee ďŝƐe ϮϮϬese ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϴeŵse

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϰeͼϭϬͲϯeͼeheнeϮ͕ϱeŵse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϳϬeͼϭϬͲϲeͼeheнeϬ͕ϴeŵse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϭϵeͼϭϬͲϯeͼeheнeϯ͕ϱeŵse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϴeŵse

хeϮϮϬesee ďŝƐe ϭϭϬϬese ϭϱeBǌeďŝƐeϱϬeBǌe Ϭ͕ϯϲeͼϭϬͲϯeͼeheнeϭϲeŵse
e хeϱϬeBǌeďŝƐeϭeŬBǌe ϳϬeͼϭϬͲϲeͼeheнeϯ͕ϱeŵse

e ϭeŵse ďŝƐe ϮϮϬese ϭeBǌeďŝƐeϭϬeŬBǌe
JĞĐŚƚĞĐŬƐƉĂŶŶƵŶŐe

Ϭ͕ϯϴeђseďŝƐeϯ͕Ϯeŵse
μŝĞŚĞe–Ăƚƌŝǆes–͘ϭe

e

BŽĐŚƐƉĂŶŶƵŶŐee

ƵĞůůĞŶe ϭeŬse ďŝƐee ϮϭeŬse

ϰϱeBǌeďŝƐeϱϱeBǌe
Ϭ͕ϰϲeͼeϭϬʹϯeͼehe e

e хeϮϭeŬse ďŝƐe ϯϬeŬse ϳ͕ϵese e
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e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϲϳeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚebĞƌůŝŶe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƚƌŽŵƐƚćƌŬĞe
–ĞƐƐŐĞƌćƚĞ͕e
ƵĞůůĞŶe
e
e

Ϭeŵre ďŝƐe ϮϮϬeђre

e

ϰϬeͼeϭϬʹϲeͼe²eнeϴeŶre ²eсe–ĞƐƐǁĞƌƚe

хeϮϮϬeђre ďŝƐe Ϯ͕Ϯeŵre ϰϬeͼeϭϬʹϲeͼe²eнeϴeŶre

хeϮ͕Ϯeŵre ďŝƐe ϮϮeŵre ϰϬeͼeϭϬʹϲeͼe²eнeϴϬeŶre

хeϮϮeŵre ďŝƐe ϭϬϬeŵre ϱϬeͼeϭϬʹϲeͼe²eнeϬ͕ϴeђre

хeϭϬϬeŵre ďŝƐe ϮϮϬeŵre ϱϬeͼeϭϬʹϲeͼe²eнeϮϬϬeͼeϭϬʹϲeͼe²ϸe
нeϬ͕ϴeђre

хeϮϮϬeŵre ďŝƐe ϭere ϲϱeͼeϭϬʹϲeͼe²eнeϮϱeђre

хeϭere ďŝƐe Ϯ͕Ϯere ϲϱeͼeϭϬʹϲeͼe²eнeϭϬeͼeϭϬʹϲeͼe²ϸeнee
Ϯϱeђre

хeϮ͕Ϯere ďŝƐe ϯere Ϭ͕ϯϴeͼeϭϬʹϯeͼe²eнeϰϬeђre

хeϯere ďŝƐe ϭϬ͕ϭere Ϭ͕ϱeͼeϭϬʹϯeͼe²eнeϬ͕ϱeŵre

хeϭϬ͕ϭere ďŝƐe ϮϬ͕ϱere ϭeͼeϭϬʹϯeͼe²eнeeϬ͕ϳϱeŵre

ϬeƉre ďŝƐe ϭeƉre

e

ϭeƉre

хeϭeƉre ďŝƐe ϭϬϬeŶre ϯϱeͼeϭϬʹϲeͼe²eнeϰϲeƉre

хeϭϬϬeŶre ďŝƐe ϭeђre ϮϯeͼeϭϬʹϲeͼe²eнeϰϲeƉre

хeϭeђre ďŝƐe ϭϬeђre ϮϯeͼeϭϬʹϲeͼe²eнeϬ͕ϭϮeŶre

хeϭϬeђre ďŝƐe ϭϬϬeђre ϮϯeͼeϭϬʹϲͼe²eнeϬ͕ϵϮeŶre

хeϭϬϬeђre ďŝƐe ϭeŵre ϮϯeͼeϭϬʹϲeͼe²eнeϲeŶre

хeϭeŵre ďŝƐe ϭϬeŵre ϮϯeͼeϭϬeʹϲͼe²eнeϱϴeŶre

хeϭϬeŵre ďŝƐe ϭϬϬeŵre ϰϭeͼeϭϬʹϲͼe²eнeϱϴϬeŶre

хeϭϬϬeŵre ďŝƐe ϭere Ϭ͕ϭϯeͼeϭϬʹϯͼe²eнeϭϮeђre

ϭere ďŝƐe ϰϬϬere e Ϭ͕ϮϭeͼeϭϬʹϯeͼe²e
2ůĞŝĐŚƐƚƌŽŵƐƚćƌŬĞe
μƚƌŽŵǌĂŶŐĞŶeƵŶĚe
μƚƌŽŵǌĂŶŐĞŶǁĂŶĚůĞƌe

ϭeŵre ďŝƐe ϭϭϬϬere ϭeďŝƐe=etŝĐŬůƵŶŐĞŶe
e ϯeͼeϭϬʹϯeͼe²e e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϲϴeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚebĞƌůŝŶe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞeee
–ĞƐƐŐĞƌćƚĞ͕e
ƵĞůůĞŶe

ϭϬeђre ďŝƐe ϮϬ͕ϱere ϭϬeBǌeďŝƐeϭϬeŬBǌe ϮϱeŶreďŝƐeϬ͕ϲϮere ²eсe–ĞƐƐǁĞƌƚe

Ϭ͕Ϭϭeŵre ďŝƐe Ϭ͕ϮϮeŵre ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϮϱeŶre

e
хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϭϮeͼϭϬͲϯeͼe²eнeϭϲeŶre
хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϱͼϭϬͲϯeͼe²eнeϰϬeŶre
хeϱeŬBǌeďŝƐeϭϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼe²eнeϴϬeŶre

e хeϬ͕ϮϮeŵre ďŝƐe Ϯ͕Ϯeŵre ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϰϬeŶre
e

e
хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϭ͕ϮeͼϭϬͲϰeͼe²eнeϯϱeŶre

e хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϱͼϭϬͲϯeͼe²eнeϬ͕ϰeђre
e хeϱeŬBǌeďŝƐeϭϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼe²eнeϬ͕ϴeђre
e хeϮ͕Ϯeŵre ďŝƐe ϮϮeŵre ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϬ͕ϰeђre
e

e
хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϭϮeͼϭϬͲϯeͼe²eнeϬ͕ϯϱeђre

e хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϱͼϭϬͲϯeͼe²eнeϰeђre
e хeϱeŬBǌeďŝƐeϭϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼe²eнeϴeђre
e хeϮϮeŵre ďŝƐe ϮϮϬeŵre ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϰeђre
e

e
хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϭϮeͼϭϬͲϯeͼe²eнeϯ͕ϱeђre

e хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϱͼϭϬͲϯeͼe²eнeϰϬeђre
e хeϱeŬBǌeďŝƐeϭϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼe²eнeϴϬeђre
e хeϮϮϬeŵre ďŝƐe Ϯ͕Ϯere ϮϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϱϱeͼϭϬͲϯeͼe²eнeϯϱeђre e
e e хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϲϱeͼϭϬͲϯeͼe²eнeϴϬeђre e
e e хeϱeŬBǌeďŝƐeϭϬeŬBǌe Ϭ͕ϳϱeͼϭϬͲϯeͼe²eнeϬ͕ϭϲeŵre

e

e хeϮ͕Ϯere ďŝƐe ϯere ϭϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϴeͼϭϬͲϯeͼe²eнeϬ͕ϭeŵre
e e хeϰϱeBǌeďŝƐeϭeŬBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϬ͕ϭeŵre
e хeϯere ďŝƐe ϭϭere ϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϮeŵre
e e хeϭϬϬeBǌeďŝƐeϭeŬBǌe ϭ͕ϬeͼϭϬͲϯeͼe²eнeϮeŵre
e хeϭϭere ďŝƐe ϮϬ͕ϱere ϰϱeBǌeďŝƐeϭϬϬeBǌe ϭ͕ϮeͼϭϬͲϯeͼe²eнeϱeŵre
e e хeϭϬϬeBǌeďŝƐeϭeŬBǌe ϭ͕ϱeͼϭϬͲϯeͼe²eнeϱeŵre



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϲϵeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚebĞƌůŝŶe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe

ƵĞůůĞŶe ϱeђre ďŝƐe ϭere ϮϬeBǌeďŝƐeϱeŬBǌe ϯϱeŶreďŝƐeϭϯeŵre ²eсe–ĞƐƐǁĞƌƚe

e ϱeђre ďŝƐe ϭϬϬeђre ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϳeͼϭϬͲϯeͼe²eнeϯϱeŶre

e e e e хeϰϱeBǌeďŝƐeϭeŬBǌe Ϭ͕ϳϲeͼϭϬͲϯeͼe²eнeϯϰeŶre

e хeϭϬϬeђre ďŝƐe ϭeŵre ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϳeͼϭϬͲϯeͼe²eнeϬ͕Ϯϯeђre

e e хeϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϳϭeͼϭϬͲϯeͼe²eнeϬ͕Ϯϯeђre

e e хeϭϬϬeBǌeďŝƐeϱeŬBǌe Ϭ͕ϳϯeͼϭϬͲϯeͼe²eнeϬ͕Ϯeђre

e хeϭeŵre ďŝƐe ϭϬeŵre ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϳeͼϭϬͲϯeͼe²eнeϮ͕ϯeђre

e e хeϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϳϭeͼϭϬͲϯeͼe²eнeϮ͕ϯeђre

e e хeϭϬϬeBǌeďŝƐeϱeŬBǌe Ϭ͕ϳϯeͼϭϬͲϯeͼe²eнeϮeђre

e хeϭϬeŵre ďŝƐe ϭϬϬeŵre ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϳeͼϭϬͲϯeͼe²eнeϮϯeђre

e e хeϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϳϭeͼϭϬͲϯeͼe²eнeϮϯeђre

e e хeϭϬϬeBǌeďŝƐeϱeŬBǌe Ϭ͕ϳϯeͼϭϬͲϯeͼe²eнeϮϬeђre

e хeϭϬϬeŵre ďŝƐe ϭere ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϴeͼϭϬͲϯeͼe²eнeϬ͕Ϯϯeŵre

e e хeϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϴϯeͼϭϬͲϯeͼe²eнeϬ͕ϯϯeŵre

e e хeϭϬϬeBǌeďŝƐeϱeŬBǌe ϭ͕ϲeͼϭϬͲϯeͼe²eнeϬ͕Ϯϭeŵre
tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe

ƵĞůůĞŶ͕e–ĞƐƐŐĞƌćƚĞe

ϭϬeŵre ďŝƐe ϱϬϬere e ϯeђreďŝƐeϬ͕Ϯere
²eсe–ĞƐƐǁĞƌƚe

ϭϬeŵre ďŝƐe ϭere ϰϬeBǌeďŝƐeϭeŬBǌe
e

Ϭ͕ϯϮeͼϭϬͲϯeͼe²e
хeϭere ďŝƐe ϭϬϬere Ϭ͕ϲϵeͼϭϬͲϯeͼe²e

e хeϭϬϬere ďŝƐe ϰϱϬere Ϭ͕ϵeͼϭϬͲϯeͼe²e e
μƚƌŽŵǌĂŶŐĞŶeƵŶĚe
μƚƌŽŵǌĂŶŐĞŶǁĂŶĚůĞƌe

ϭeŵre ďŝƐe ϭϭϬϬere

ϭeďŝƐe=etŝĐŬůƵŶŐĞŶe
ϭϬeBǌeďŝƐeϭeŬBǌe

хeϭeŬBǌeďŝƐeϭϬeŬBǌͬ=e
e

ϰeͼeϭϬʹϯͼe²e
e

²eсe–ĞƐƐǁĞƌƚe

5ƌƐĂƚǌĂďůĞŝƚƐƚƌŽŵƐƚćƌŬĞe

Ϭ͕Ϯeђre ďŝƐe ϮϬϬeŵre

e
ĂŶeJ=eďŝƐeϭe2ёe
-ieďŝƐeϲϬeBǌe

e

ϭϳͼeϭϬʹϲeͼefeďŝƐeϱ͕ϴeͼeϭϬʹϯeͼe²e
e

μŝĞŚĞe–Ăƚƌŝǆes–͘Ϯe
e
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e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϳϬeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚebĞƌůŝŶe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe Ϭeɏe
ϮͲ-ƌĂŚƚe3ƵƌǌƐĐŚůƵƐƐe Ϭ͕ϱeŵɏe Zeсe–ĞƐƐǁĞƌƚe

e
e
�ǁŝƐĐŚĞŶǁĞƌƚĞe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

7ĞƐƚǁĞƌƚĞe ϰͲ-ƌĂŚƚͲ3ƵƌǌƐĐŚůƵƐƐe Ϭ͕ϯϱeђɏe
e ϭϬϬeђёe e Ϭ͕ϰϱeͼeϭϬʹϯeͼeZe

e ϭeŵёe Ϭ͕ϭϳeͼeϭϬʹϯeͼeZe

e ϭϬeŵёe Ϭ͕ϭϳeͼeϭϬʹϯeͼeZe

e ϭϬϬeŵёe Ϭ͕ϭϬeͼeϭϬʹϯeͼeZe

e ϭeё͖ee
ϭϬeё͖e
ϭϬϬeё͖e
ϭeŬё͖ee
ϭϬeŬё͖e
ϭϬϬeŬё͖e
ϭe–ё͖ee
ϭϬe–ё͖e
ϭϬϬe–ё͖e

ϰϬeͼeϭϬʹϲeͼeZe
ϮϯeͼeϭϬʹϲeͼeZe
ϭϰeͼeϭϬʹϲeͼeZe
ϭϬeͼeϭϬʹϲeͼeZe
ϵ͕ϱeͼeϭϬʹϲeͼeZe
ϭϭeͼeϭϬʹϲeͼeZe
ϭϱeͼeϭϬʹϲeͼeZe
ϯϭeͼeϭϬʹϲeͼeZe
ϭϬϬeͼeϭϬʹϲeͼeZe

e ϭeё͖ee
ϭϬeё͖e
ϭϬϬeё͖e
ϭeŬё͖ee
ϭϬeŬё͖e
ϭϬϬeŬё͖e
ϭe–ё͖ee
ϭϬe–ё͖e
ϭϬϬe–ё͖e
ϭe2ёe

e

ϳϲeͼeϭϬʹϲeͼeZe
ϮϬeͼeϭϬʹϲeͼeZe
ϭϳeͼeϭϬʹϲeͼeZe
ϭϬeͼeϭϬʹϲeͼeZe
ϭϬeͼeϭϬʹϲeͼeZe
ϭϯeͼeϭϬʹϲeͼeZe
ϭϵeͼeϭϬʹϲeͼeZe
ϳϬeͼeϭϬʹϲeͼeZe
Ϭ͕ϱϵeͼeϭϬʹϯeͼeZe
ϱ͕ϵeͼeϭϬʹϯeͼeZe

e

–ĞƐƐŐĞƌćƚĞe ϬeďŝƐeфeϭϭeёe
ϭϭeёeďŝƐeфeϭϭϬeёe
ϭϭϬeёeďŝƐeфeϭϭϬeŬёe
ϭϭϬeŬёeďŝƐeфeϭ͕ϭe–ёe
ϭ͕ϭe–ёeďŝƐeфeϯ͕ϯe–ёe
ϯ͕ϯe–ёeďŝƐeфeϭϭe–ёe
ϭϭe–ёeďŝƐeфeϯϯe–ёe
ϯϯe–ёeďŝƐeфeϭϭϬe–ёe
ϭϭϬe–ёeďŝƐeфeϯϯϬe–ёe
ϯϯϬe–ёeďŝƐeфeϭ͕ϭe2ёe

e

ϰϬeͼeϭϬʹϲeͼeZe
ϯϱeͼeϭϬʹϲeͼeZe
ϮϴeͼeϭϬʹϲeͼeZe
ϯϮeͼeϭϬʹϲeͼeZe
ϲϬeͼeϭϬʹϲeͼeZe
Ϭ͕ϭϯeͼeϭϬʹϯeͼeZe
Ϭ͕ϮϱeͼeϭϬʹϯeͼeZe
Ϭ͕ϱeͼeϭϬʹϯeͼeZe
ϯeͼeϭϬʹϯeͼeZe
ϭϱeͼeϭϬʹϯeͼeZe

e

tĞĐŚƐĞůƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe
;sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌͿe

ϱϬϬeђɏe ďŝƐe ϰϱeŬɏe ϭϬeBǌeďŝƐeϭϬeŬBǌe RUU ⋅+ 2

U

2

I
e

e
Ϭ͕ϭϳeͼeϭϬʹϯeͼeZe

ďŝƐe
ϭ͕ϳeͼeϭϬʹϯeͼeZe

e
μŝĞŚĞe–Ăƚƌŝǆes–͘ϯe

Zeсe–ĞƐƐǁĞƌƚe
hfeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
3ĂůŝďƌŝĞƌƐƚƌŽŵƐƚćƌŬĞe
h·eŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
ŐĞŵĞƐƐĞŶĞŶeμƉĂŶŶƵŶŐe
ĂŵetŝĚĞƌƐƚĂŶĚe

e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϳϭeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚebĞƌůŝŶe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

fŶĚƵŬƚŝǀŝƚćƚe
7ĞƐƚǁĞƌƚĞe

ϬeђBe ϮͲ-ƌĂŚƚͲ3ƵƌǌƐĐŚůƵƐƐe Ϭ͕ϬϯeђBe e

e

ϭϬϬeђBe
ϭϬϬeBǌe Ϭ͕ϱϰeͼeϭϬʹϯeͼe>e

e
>eсe–ĞƐƐǁĞƌƚee
e
e
sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌee
ϱϬeŵёeчeͮ�ͮeчeϭϭeŬёe
e

e
ϭeŬBǌe Ϭ͕ϮϴeͼeϭϬʹϯeͼe>e
ϭϬeŬBǌe Ϭ͕ϮϵeͼeϭϬʹϯeͼe>e

ϭeŵBe
ϭϬϬeBǌe Ϭ͕ϭϰeͼeϭϬʹϯeͼe>e
ϭeŬBǌe Ϭ͕ϭϰeͼeϭϬʹϯeͼe>e

e ϭϬeŬBǌe Ϭ͕ϮϰeͼeϭϬʹϯeͼe>e
ϭϬeŵBe ϭϬϬeBǌ͖ee Ϭ͕ϭϯeͼeϭϬʹϯeͼe>e

e ϭeŬBǌ͖eϭϬeŬBǌe Ϭ͕ϭϲeͼeϭϬʹϯeͼe>e
ϭϬϬeŵBe ϭϬϬeBǌ͖eϭeŬBǌe Ϭ͕ϭϯeͼeϭϬʹϯeͼe>e

e ϭϬeŬBǌe Ϭ͕ϮϴeͼeϭϬʹϯeͼe>e
ϭeBe ϭϬϬeBǌ͕eϭeŬBǌe Ϭ͕ϮϬeͼeϭϬʹϯeͼe>e

3ĂƉĂǌŝƚćƚe
7ĞƐƚǁĞƌƚĞe

ϬeƉ7e e Ϭ͕ϮeƉ7e qĞĞƌůĂƵĨe

ϭeƉ7e
ϭeŬBǌe Ϭ͕ϲϯeͼeϭϬʹϯeͼece

ceсe–ĞƐƐǁĞƌƚee
e
e
sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌee
ϭeёeчeͮ�ͮeчeϭϭϬe–ёe
e
e

ϭϬeŬBǌe Ϭ͕ϯϭeͼeϭϬʹϯeͼece

ϭϬeƉ7e
ϭeŬBǌe ϰϮeͼeϭϬʹϲeͼece
ϭϬeŬBǌ͖ee
ϭϬϬeŬBǌe

ϱϯeͼeϭϬʹϲeͼece
ϴϴeͼeϭϬʹϲeͼece

e eϭe–Bǌe Ϭ͕ϮϰeͼeϭϬʹϯeͼece
ϭϬϬeƉ7e ϭeŬBǌe ϯϵeͼeϭϬʹϲeͼece

ϭeŶ7e ϭeŬBǌe ϳϭeͼeϭϬʹϲeͼece
ϭϬϬeŬBǌe Ϭ͕ϭϯeͼeϭϬʹϯeͼece

ϭϬeŶ7e
ϭϬϬeBǌe Ϭ͕ϰϵeͼeϭϬʹϯeͼece
ϭeŬBǌe Ϭ͕ϮϭeͼeϭϬʹϯeͼece
ϭϬeŬBǌe Ϭ͕ϮϯeͼeϭϬʹϯeͼece

ϭϬϬeŶ7e
ϭϬϬeBǌ͖ee
ϭeŬBǌ͖ee
ϭϬeŬBǌe

Ϭ͕ϮϭeͼeϭϬʹϯeͼece
Ϭ͕ϮϬeͼeϭϬʹϯeͼece
Ϭ͕ϭϳeͼeϭϬʹϯeͼece

ϭeђ7e ϭϬϬeBǌ͖eϭeŬBǌe Ϭ͕ϮϵeͼeϭϬʹϯeͼece
Ϭ͕ϭϯeͼeϭϬʹϯeͼece

ϭϬeŬBǌe Ϭ͕ϮϵeͼeϭϬʹϯeͼece



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϳϮeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚebĞƌůŝŶe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƚƌŽŵůĞŝƐƚƵŶŐe
–ĞƐƐŐĞƌćƚĞe
e

Ϭete ďŝƐe ϮϭeŬte ϬeŵseďŝƐeϭϬϮϬese
ϬeђreďŝƐeϮϬ͕ϱere

Wtt ⋅+ 22

f·
e

Ϭ͕Ϯϭ⋅eϭϬͲϯe⋅WeďŝƐeϬ͕ϳϬe⋅eϭϬͲϯe
⋅We

e
Weсe–ĞƐƐǁĞƌƚe
e

ďĞŝe�ĂŶŐĞŶĂďŐƌŝĨĨe Ϭete ďŝƐe ϯϬϬeŬte ϬeseďŝƐeϯϯϬese
ϬeŵreďŝƐeϭϬϬϬere

Wtt ⋅+ 22

-·XŝŶ
e

ũĞĚŽĐŚeŶŝĐŚƚeŬůĞŝŶĞƌeĂůƐe
Ϭ͕Ϯe⋅eϭϬͲϯe⋅eWe

tŝŶeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
tŝƌŬůĞŝƐƚƵŶŐeĚĞƌe
5ŝŶĨĂĐŚǁŝĐŬůƵŶŐ͘e

tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe
–ĞƐƐŐĞƌćƚĞe

Ϭ͕ϭϭeŵte ďŝƐe ϮϭeŬte
W=eсeϭ͖eϰϱeBǌeďŝƐeϲϱeBǌe

ϯϯeŵseďŝƐeϭϬϮϬese
ϯ͕ϯeŵreďŝƐeϮϬere

Ϭ͕ϳ⋅eϭϬͲϯe⋅eWeeďŝƐeeϭ͕ϰe⋅eϭϬͲϯe⋅eWe

Weсe–ĞƐƐǁĞƌƚe
W=eсeqĞŝƐƚƵŶŐƐĨĂŬƚŽƌe
;ŬĂƉĂǌŝƚŝǀeŽĚĞƌe
ŝŶĚƵŬƚŝǀͿe
e
e
e

ϭϱet͖eϲϬet͖eϭϬϬet͖eϰϬϬet͖e
ϱϬϬet͖eϭeŬt͖eϮeŬt͖eϰeŬte

W=eсeϭ͖eϰϱeBǌeďŝƐeϲϱeBǌe
ϱϬes͖eϮϬϬesee

Ϭ͕ϯer͖eϮer͖eϭϬer͖eϮϬere
Ϭ͕ϭϲ⋅eϭϬͲϯe⋅eWe

ϭ͕ϱet͖eϲete ϯϬeŵr͖e Ϭ͕Ϯϲe⋅eϭϬͲϯe⋅eWe

Ϯ͕ϯete ďŝƐe ϮϬ͕ϲeŬte
ϰϱeBǌeďŝƐeϲϱeBǌ͖eW=eсeϭe

ϮϯeseďŝƐeϭϬϮϬese
ϯϬeŵreďŝƐeϮϬ͕ϱere

Ϭ͕ϯϮe⋅ϭϬͲϯe⋅%eďŝƐeϬ͕ϰϴe⋅ϭϬͲϯe⋅We e

e ϰϱeBǌeďŝƐeϲϱeBǌe
ϮϮϬes͖eϭere e

ee
ϮϮϬete W=eсeϭe Ϭ͕ϭϲe⋅eϭϬͲϯe⋅eWe
ϭϵϴete W=eсeϬ͕ϵe Ϭ͕ϭϴe⋅eϭϬͲϯe⋅eWe
ϭϭϬete W=eсeϬ͕ϱe Ϭ͕Ϯϵe⋅eϭϬͲϯe⋅eWe
ϮϮete W=eсeϬ͕ϭe ϭ͕ϰe⋅eϭϬͲϯe⋅eWe
ϭϭete W=eсeϬ͕Ϭϱe Ϯ͕ϳe⋅eϭϬͲϯe⋅eWe

e e e

ϯϯeseďŝƐeϯϯϬese
ϯϯϬeŵreďŝƐeфeϯere
ϰϱeBǌeďŝƐeϲϱeBǌe
Ϭ͕ϬϱeчeW=eфeϭe

e e

ϭϬete ďŝƐe ϭeŬte fŶĚƵŬƚŝǀ͕eŬĂƉĂǌŝƚŝǀe Ϭ͕ϮϮete ee

ďĞŝe�ĂŶŐĞŶĂďŐƌŝĨĨe Ϭ͕ϱete ďŝƐe ϮϭϴeŬte

ϯϯeseďŝƐeϯϯϬese
ϭϬeŵreďŝƐeϲϲϬere
ϰϱeBǌeďŝƐeϲϱeBǌe
Ϭ͕ϬϱeчeW=eчeϭe

ϭeďŝƐeϲϬetŝĐŬůƵŶŐĞŶe
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-·XŝŶ
e

ũĞĚŽĐŚeŶŝĐŚƚeŬůĞŝŶĞƌeĂůƐe
Ϭ͕ϰe⋅eϭϬͲϯe⋅eWe

e

tŝŶeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
tŝƌŬůĞŝƐƚƵŶŐeĚĞƌe
5ŝŶĨĂĐŚǁŝĐŬůƵŶŐ͘e-ŝĞe
ƌĞůĂƚŝǀĞe·ŶƐŝĐŚĞƌŚĞŝƚe
ĚĞƐe–ĞƐƐŽďũĞŬƚƐet-·Xe
ŝŵe–ĞƐƐŬƌĞŝƐeƵŶĚeŝŵe
μƚƌĞƵĨĞůĚeĚĞƐe
ƐƚƌŽŵĚƵƌĐŚĨůŽƐƐĞŶĞŶe
qĞŝƚĞƌƐeŝƐƚeǌƵe
ďĞƌƺĐŬƐŝĐŚƚŝŐĞŶ͘e

qĞŝƐƚƵŶŐƐĨĂŬƚŽƌe Ϭe ďŝƐe Ϭ͕ϰe
ϯϯeseďŝƐeϯϯϬese

ϯϯϬeŵreďŝƐeϮ͕Ϯere
ϰϱeBǌeďŝƐeϲϱeBǌe

Ϭ͕ϭϱe⋅eϭϬͲϯe
e

хeϬ͕ϰe ďŝƐee фeϭe ͲϲϬe⋅eϭϬͲϲe⋅e%eнeϬ͕ϭϲe⋅eϭϬͲϯe

ϭe ϴϵe⋅eϭϬͲϲe
tĞĐŚƐĞůƐƚƌŽŵͲ
ďůŝŶĚůĞŝƐƚƵŶŐe
–ĞƐƐŐĞƌćƚĞe

ϬeǀĂƌe ďŝƐe ϭeŬǀĂƌe ϰϱeBǌeďŝƐeϲϱeBǌe ·%e⋅eǀĂƌͬte ·%eŝƐƚeĚŝĞe·ŶƐŝĐŚĞƌŚĞŝƚe
ĚĞƌetŝƌŬůĞŝƐƚƵŶŐe



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϳϯeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚebĞƌůŝŶe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

7ƌĞƋƵĞŶǌeĨeee
ee–ĞƐƐƵŶŐeƵŶĚeμǇŶƚŚĞƐĞe Ϭ͕ϬϭeBǌe ďŝƐe ϭϴe2Bǌe e Ϭ͕ϱeͼeϭϬʹϵeͼeĨeнehXĨe

·XĨe͗e
XƌŝŐŐĞƌƵŶƐŝĐŚĞƌŚĞŝƚe

�ĞŝƚŝŶƚĞƌǀĂůůeȴƚe ϬeŶƐe ďŝƐe Ϭ͕ϳeŵƐe
e

ϭ͕ϮeŶƐe e
e ϮeŶƐe ďŝƐe ϭϬϬeƐe ϭ͕ϱeͼeϭϬʹϲeͼeȴƚeнeϱϬeƉƐe e
e ϭeƐe ďŝƐe ϭϬϬeŚe ϭϰeͼeϭϬʹϲeͼeȴƚeнe·XĨe e
-ƌĞŚǌĂŚůe Ϭ͕ϬϮeƐʹϭe ďŝƐe ϭϴϬϬϬeƐʹϭe e ϯ͕ϳeͼeϭϬʹϲeͼeĨe e
ZƐǌŝůůŽƐŬŽƉe

sĞƌƚŝŬĂůe
Ϭese ďŝƐe ϱese -ieďŝƐeϭϬeŬBǌe ϭ͕ϭeͼeϭϬʹϯeͼeheнeϲϲeђse h͗eDĞƐƐǁĞƌƚe
ϱese e ϭϯϬese ϭ͕ϮeͼeϭϬʹϯeͼeheнeϰϰeђse

ZƐǌŝůůŽƐŬŽƉe
BŽƌŝǌŽŶƚĂůe

ϭeŶƐe ďŝƐe фeϭϬϬeŶƐe e Ϭ͕ϲeͼeϭϬʹϲeͼedeнeϲϬeĨƐe deсe–ĞƐƐǁĞƌƚe
ϭϬϬeŶƐe ďŝƐee ϮϬeŵƐe ϯ͕ϭeͼeϭϬʹϲeͼedeнeϭϭeĨƐe

e хeϮϬeŵƐe ďŝƐe ϱeƐe ϭ͕ϮeͼeϭϬʹϯeͼedϸeнeϮϵeͼeϭϬʹϲeͼede
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BŽĐŚƐƉĂŶŶƵŶŐee

ƵĞůůĞŶe

ϭeŬse ďŝƐe ϯϬeŬse e Ϭ͕ϭϳeͼeϭϬʹϯeͼehe
ee



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϳϲeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚeOĂŶŶŚĞŝŵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
eee
ƵĞůůĞŶ͕e–ĞƐƐŐĞƌćƚĞe
eeee

Ϯeŵse ďŝƐe ϭϬϬϬese ϭϬeBǌeďŝƐeϭe–Bǌe ϰ͕ϭeђseďŝƐeϬ͕ϰϴese heсe–ĞƐƐǁĞƌƚe
e
e

Ϯeŵse ďŝƐe ϭϬeŵse ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϯϲeͼϭϬͲϯeͼeheнeϯ͕ϰeђse

e

хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϮϰeͼϭϬͲϯeͼeheнeϭ͕ϯeђse
хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϯϲeͼϭϬͲϯeͼeheнeϭ͕ϯeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe ϭ͕ϮeͼϭϬͲϯeͼeheнeϭ͕ϯeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe ϱ͕ϴeͼϭϬͲϯeͼeheнeϭ͕ϯeђse

e хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϰϲeͼϭϬͲϯeͼeheнeϮ͕ϯeђse
e хeϭϬeŵse ďŝƐe ϭϬϬeŵse ϭϬeBǌeďŝƐeϰϬeBǌe ϴϲeͼϭϬͲϲeͼeheнeϰ͕ϲeђse
e

e

хeϰϬeBǌeďŝƐeϭeŬBǌe ϴϳeͼϭϬͲϲeͼeheнeϮ͕ϯeђse
e хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϭϳeͼϭϬͲϯeͼeheнeϮ͕ϯeђse
e хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϱeͼϭϬͲϯeͼeheнeϮ͕ϯeђse
e хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϵϯeͼϭϬͲϯeͼeheнeϮ͕ϯeђse
e хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϯ͕ϱeͼϭϬͲϯeͼeheнeϭϮeђse
e хeϯϬϬeŬBǌeďŝƐeϭe–Bǌe ϭϮeͼϭϬͲϯeͼeheнeϭϮeђse
e хeϭϬϬeŵse ďŝƐe ϭese ϭϬeBǌeďŝƐeϰϬeBǌe ϴϯeͼϭϬͲϲeͼeheнeϰϲeђse
e

e

хeϰϬeBǌeďŝƐeϭeŬBǌe ϴϮeͼϭϬͲϲeͼeheнeϮϯeђse
e хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϭϲeͼϭϬͲϯeͼeheнeϮϯeђse
e хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϱeͼϭϬͲϯeͼeheнeϮϯeђse
e хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϵϮeͼϭϬͲϯeͼeheнeϮϯeђse
e хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϯ͕ϱeͼϭϬͲϯeͼeheнeϬ͕ϭϮeŵse
e хeϯϬϬeŬBǌeďŝƐeϭe–Bǌe ϭϮeͼϭϬͲϯeͼeheнeϬ͕ϭϮeŵse
e хeϭese ďŝƐe ϭϬese ϭϬeBǌeďŝƐeϰϬeBǌe ϴϱeͼϭϬͲϲeͼeheнeϬ͕ϰϲeŵse
e

e

хeϰϬeBǌeďŝƐeϭeŬBǌe ϴϳeͼϭϬͲϲeͼeheнeϬ͕Ϯϯeŵse
e хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϭϳeͼϭϬͲϯeͼeheнeϬ͕Ϯϯeŵse
e хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϱeͼϭϬͲϯeͼeheнeϬ͕Ϯϯeŵse
e хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϵϮeͼϭϬͲϯeͼeheнeϬ͕Ϯϯeŵse
e хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϯ͕ϱeͼϭϬͲϯeͼeheнeϭ͕Ϯeŵse
e хeϯϬϬeŬBǌeďŝƐeϭe–Bǌe ϭϮeͼϭϬͲϯeͼeheнeϭ͕Ϯeŵse
e хeϭϬese ďŝƐe ϭϬϬese ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϮϯeͼϭϬͲϯeͼeheнeϰ͕ϲeŵse
e

e

хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϮϯeͼϭϬͲϯeͼeheнeϮ͕ϯeŵse
e хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϮϯeͼϭϬͲϯeͼeheнeϮ͕ϯeŵse
e хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϰϭeͼϭϬͲϯeͼeheнeϮ͕ϯeŵse
e хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼeheнeϮ͕ϯeŵse
e хeϭϬϬese ďŝƐe ϭϬϬϬese ϱϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϰϲeͼϭϬͲϯeͼeheнeϭϲeŵse



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϳϳeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚeOĂŶŶŚĞŝŵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
e–ĞƐƐŐĞƌćƚĞ͕e
ƵĞůůĞŶe

ϭeŵse ďŝƐe ϭϭϬϬese ϭϬeBǌeďŝƐeϭe–Bǌe ϱeђseďŝƐeϴϭeŵse heсe–ĞƐƐǁĞƌƚe
e
eeϭeŵsee ďŝƐe Ϯ͕Ϯeŵse ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϱeͼϭϬͲϯeͼeheнeϰ͕ϱeђse

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϵeͼϭϬͲϯeͼeheнeϰ͕ϱeђse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϵϱeͼϭϬͲϲeͼeheнeϰ͕ϱeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϯeͼϭϬͲϯeͼeheнeϰ͕ϱeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϳϱeͼϭϬͲϯeͼeheнeϳeђse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϭeͼϭϬͲϯeͼeheнeϭϯeђse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe ϭ͕ϱeͼϭϬͲϯeͼeheнeϮϱeђse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe ϯ͕ϭeͼϭϬͲϯeͼeheнeϮϱeђse

хeϮ͕Ϯeŵsee ďŝƐe ϮϮeŵse ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϱeͼϭϬͲϯeͼeheнeϱeђse

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϵeͼϭϬͲϯeͼeheнeϱeђse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϵϱeͼϭϬͲϲeͼeheнeϱeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϯeͼϭϬͲϯeͼeheнeϱeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϳϱeͼϭϬͲϯeͼeheнeϳeђse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϭeͼϭϬͲϯeͼeheнeϭϮeђse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe ϭ͕ϱeͼϭϬͲϯeͼeheнeϮϱeђse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe ϯ͕ϭeͼϭϬͲϯeͼeheнeϮϱeђse

хeϮϮeŵsee ďŝƐe ϮϮϬeŵse ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϱeͼϭϬͲϯeͼeheнeϭϯeђse

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϵeͼϭϬͲϯeͼeheнeϴeђse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϵϱeͼϭϬͲϲeͼeheнeϴeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϮϴeͼϭϬͲϯeͼeheнeϴeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϳϱeͼϭϬͲϯeͼeheнeϮϱeђse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϭeͼϭϬͲϯeͼeheнeϮϱeђse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe ϭ͕ϱeͼϭϬͲϯeͼeheнeϯϱeђse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe ϯ͕ϭeͼϭϬͲϯeͼeheнeϴϬeђse

хeϮϮϬeŵsee ďŝƐe Ϯ͕Ϯese ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϴϬeђse

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϰeͼϭϬͲϯeͼeheнeϮϱeђse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϲϱeͼϭϬͲϲeͼeheнeϲeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϭϭeͼϭϬͲϯeͼeheнeϭϲeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϮϭeͼϭϬͲϯeͼeheнeϳϬeђse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe Ϭ͕ϯϵeͼϭϬͲϯeͼeheнeϬ͕ϭϯeŵse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe Ϭ͕ϵϱeͼϭϬͲϯeͼeheнeϬ͕ϯϱeŵse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe ϭ͕ϵeͼϭϬͲϯeͼeheнeϬ͕ϴϱeŵse



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϳϴeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚeOĂŶŶŚĞŝŵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
e–ĞƐƐŐĞƌćƚĞ͕e
ƵĞůůĞŶe

хeϮ͕Ϯesee ďŝƐe ϮϮese ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϬ͕ϴeŵse heсe–ĞƐƐǁĞƌƚe

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϰeͼϭϬͲϯeͼeheнeϬ͕Ϯϱeŵse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϲϱeͼϭϬͲϲeͼeheнeϲϬeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϭϭeͼϭϬͲϯeͼeheнeϬ͕ϭϲeŵse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϮϭeͼϭϬͲϯeͼeheнeϬ͕ϯϱeŵse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϭ͕ϱeŵse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe ϭ͕ϮeͼϭϬͲϯeͼeheнeϰ͕ϯeŵse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe Ϯ͕ϱeͼϭϬͲϯeͼeheнeϴ͕ϱeŵse

хeϮϮesee ďŝƐe ϮϮϬese ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϴeŵse

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϰeͼϭϬͲϯeͼeheнeϮ͕ϱeŵse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϳϬeͼϭϬͲϲeͼeheнeϬ͕ϴeŵse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϭϵeͼϭϬͲϯeͼeheнeϯ͕ϱeŵse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϴeŵse

хeϮϮϬesee ďŝƐe ϭϭϬϬese ϭϱeBǌeďŝƐeϱϬeBǌe Ϭ͕ϯϲeͼϭϬͲϯeͼeheнeϭϲeŵse
e хeϱϬeBǌeďŝƐeϭeŬBǌe ϳϬeͼϭϬͲϲeͼeheнeϯ͕ϱeŵse

e ϭeŵse ďŝƐe ϮϮϬese ϭeBǌeďŝƐeϭϬeŬBǌe
JĞĐŚƚĞĐŬƐƉĂŶŶƵŶŐe

Ϭ͕ϯϴeђseďŝƐeϯ͕Ϯeŵse
μŝĞŚĞe–Ăƚƌŝǆe––͘ϭe

e

BŽĐŚƐƉĂŶŶƵŶŐee

ƵĞůůĞŶe ϭeŬse ďŝƐee ϮϭeŬse

ϰϱeBǌeďŝƐeϱϱeBǌe
Ϭ͕ϰϲeͼeϭϬʹϯeͼehe e

e хeϮϭeŬse ďŝƐe ϯϬeŬse ϳ͕ϵese e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϳϵeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚeOĂŶŶŚĞŝŵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƚƌŽŵƐƚćƌŬĞe
–ĞƐƐŐĞƌćƚĞ͕e
ƵĞůůĞŶe
e
e

Ϭeŵre ďŝƐe ϮϮϬeђre

e

ϰϬeͼeϭϬʹϲeͼe²eнeϴeŶre ²eсe–ĞƐƐǁĞƌƚe

хeϮϮϬeђre ďŝƐe Ϯ͕Ϯeŵre ϰϬeͼeϭϬʹϲeͼe²eнeϴeŶre

хeϮ͕Ϯeŵre ďŝƐe ϮϮeŵre ϰϬeͼeϭϬʹϲeͼe²eнeϴϬeŶre

хeϮϮeŵre ďŝƐe ϭϬϬeŵre ϱϬeͼeϭϬʹϲeͼe²eнeϬ͕ϴeђre

хeϭϬϬeŵre ďŝƐe ϮϮϬeŵre ϱϬeͼeϭϬʹϲeͼe²eнeϮϬϬeͼeϭϬʹϲeͼe²ϸe
нeϬ͕ϴeђre

хeϮϮϬeŵre ďŝƐe ϭere ϲϱeͼeϭϬʹϲeͼe²eнeϮϱeђre

хeϭere ďŝƐe Ϯ͕Ϯere ϲϱeͼeϭϬʹϲeͼe²eнeϭϬeͼeϭϬʹϲeͼe²ϸeнee
Ϯϱeђre

хeϮ͕Ϯere ďŝƐe ϯere Ϭ͕ϯϴeͼeϭϬʹϯeͼe²eнeϰϬeђre

хeϯere ďŝƐe ϭϬ͕ϭere Ϭ͕ϱeͼeϭϬʹϯeͼe²eнeϬ͕ϱeŵre

хeϭϬ͕ϭere ďŝƐe ϮϬ͕ϱere ϭeͼeϭϬʹϯeͼe²eнeeϬ͕ϳϱeŵre

ϬeƉre ďŝƐe ϭeƉre

e

ϭeƉre

хeϭeƉre ďŝƐe ϭϬϬeŶre ϯϱeͼeϭϬʹϲeͼe²eнeϰϲeƉre

хeϭϬϬeŶre ďŝƐe ϭeђre ϮϯeͼeϭϬʹϲeͼe²eнeϰϲeƉre

хeϭeђre ďŝƐe ϭϬeђre ϮϯeͼeϭϬʹϲeͼe²eнeϬ͕ϭϮeŶre

хeϭϬeђre ďŝƐe ϭϬϬeђre ϮϯeͼeϭϬʹϲͼe²eнeϬ͕ϵϮeŶre

хeϭϬϬeђre ďŝƐe ϭeŵre ϮϯeͼeϭϬʹϲeͼe²eнeϲeŶre

хeϭeŵre ďŝƐe ϭϬeŵre ϮϯeͼeϭϬeʹϲͼe²eнeϱϴeŶre

хeϭϬeŵre ďŝƐe ϭϬϬeŵre ϰϭeͼeϭϬʹϲͼe²eнeϱϴϬeŶre

хeϭϬϬeŵre ďŝƐe ϭere Ϭ͕ϭϯeͼeϭϬʹϯͼe²eнeϭϮeђre

ϭere ďŝƐe ϰϬϬere e Ϭ͕ϮϭeͼeϭϬʹϯeͼe²e
2ůĞŝĐŚƐƚƌŽŵƐƚćƌŬĞe
μƚƌŽŵǌĂŶŐĞŶeƵŶĚe
μƚƌŽŵǌĂŶŐĞŶǁĂŶĚůĞƌe

ϭeŵre ďŝƐe ϭϭϬϬere ϭeďŝƐe=etŝĐŬůƵŶŐĞŶe
e ϯeͼeϭϬʹϯeͼe²e e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϴϬeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚeOĂŶŶŚĞŝŵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞeee
–ĞƐƐŐĞƌćƚĞ͕e
ƵĞůůĞŶe

ϭϬeђre ďŝƐe ϮϬ͕ϱere ϭϬeBǌeďŝƐeϭϬeŬBǌe ϮϱeŶreďŝƐeϬ͕ϲϮere ²eсe–ĞƐƐǁĞƌƚe

Ϭ͕Ϭϭeŵre ďŝƐe Ϭ͕ϮϮeŵre ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϮϱeŶre

e
хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϭϮeͼϭϬͲϯeͼe²eнeϭϲeŶre
хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϱͼϭϬͲϯeͼe²eнeϰϬeŶre
хeϱeŬBǌeďŝƐeϭϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼe²eнeϴϬeŶre

e хeϬ͕ϮϮeŵre ďŝƐe Ϯ͕Ϯeŵre ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϰϬeŶre
e

e
хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϭ͕ϮeͼϭϬͲϰeͼe²eнeϯϱeŶre

e хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϱͼϭϬͲϯeͼe²eнeϬ͕ϰeђre
e хeϱeŬBǌeďŝƐeϭϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼe²eнeϬ͕ϴeђre
e хeϮ͕Ϯeŵre ďŝƐe ϮϮeŵre ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϬ͕ϰeђre
e

e
хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϭϮeͼϭϬͲϯeͼe²eнeϬ͕ϯϱeђre

e хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϱͼϭϬͲϯeͼe²eнeϰeђre
e хeϱeŬBǌeďŝƐeϭϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼe²eнeϴeђre
e хeϮϮeŵre ďŝƐe ϮϮϬeŵre ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϰeђre
e

e
хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϭϮeͼϭϬͲϯeͼe²eнeϯ͕ϱeђre

e хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϱͼϭϬͲϯeͼe²eнeϰϬeђre
e хeϱeŬBǌeďŝƐeϭϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼe²eнeϴϬeђre
e хeϮϮϬeŵre ďŝƐe Ϯ͕Ϯere ϮϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϱϱeͼϭϬͲϯeͼe²eнeϯϱeђre e
e e хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϲϱeͼϭϬͲϯeͼe²eнeϴϬeђre e
e e хeϱeŬBǌeďŝƐeϭϬeŬBǌe Ϭ͕ϳϱeͼϭϬͲϯeͼe²eнeϬ͕ϭϲeŵre

e

e хeϮ͕Ϯere ďŝƐe ϯere ϭϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϴeͼϭϬͲϯeͼe²eнeϬ͕ϭeŵre
e e хeϰϱeBǌeďŝƐeϭeŬBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϬ͕ϭeŵre
e хeϯere ďŝƐe ϭϭere ϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϮeŵre
e e хeϭϬϬeBǌeďŝƐeϭeŬBǌe ϭ͕ϬeͼϭϬͲϯeͼe²eнeϮeŵre
e хeϭϭere ďŝƐe ϮϬ͕ϱere ϰϱeBǌeďŝƐeϭϬϬeBǌe ϭ͕ϮeͼϭϬͲϯeͼe²eнeϱeŵre
e e хeϭϬϬeBǌeďŝƐeϭeŬBǌe ϭ͕ϱeͼϭϬͲϯeͼe²eнeϱeŵre



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϴϭeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚeOĂŶŶŚĞŝŵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe

ƵĞůůĞŶe ϱeђre ďŝƐe ϭere ϮϬeBǌeďŝƐeϱeŬBǌe ϯϱeŶreďŝƐeϭϯeŵre ²eсe–ĞƐƐǁĞƌƚe

e ϱeђre ďŝƐe ϭϬϬeђre ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϳeͼϭϬͲϯeͼe²eнeϯϱeŶre

e e e e хeϰϱeBǌeďŝƐeϭeŬBǌe Ϭ͕ϳϲeͼϭϬͲϯeͼe²eнeϯϰeŶre

e хeϭϬϬeђre ďŝƐe ϭeŵre ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϳeͼϭϬͲϯeͼe²eнeϬ͕Ϯϯeђre

e e хeϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϳϭeͼϭϬͲϯeͼe²eнeϬ͕Ϯϯeђre

e e хeϭϬϬeBǌeďŝƐeϱeŬBǌe Ϭ͕ϳϯeͼϭϬͲϯeͼe²eнeϬ͕Ϯeђre

e хeϭeŵre ďŝƐe ϭϬeŵre ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϳeͼϭϬͲϯeͼe²eнeϮ͕ϯeђre

e e хeϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϳϭeͼϭϬͲϯeͼe²eнeϮ͕ϯeђre

e e хeϭϬϬeBǌeďŝƐeϱeŬBǌe Ϭ͕ϳϯeͼϭϬͲϯeͼe²eнeϮeђre

e хeϭϬeŵre ďŝƐe ϭϬϬeŵre ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϳeͼϭϬͲϯeͼe²eнeϮϯeђre

e e хeϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϳϭeͼϭϬͲϯeͼe²eнeϮϯeђre

e e хeϭϬϬeBǌeďŝƐeϱeŬBǌe Ϭ͕ϳϯeͼϭϬͲϯeͼe²eнeϮϬeђre

e хeϭϬϬeŵre ďŝƐe ϭere ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϴeͼϭϬͲϯeͼe²eнeϬ͕Ϯϯeŵre

e e хeϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϴϯeͼϭϬͲϯeͼe²eнeϬ͕ϯϯeŵre

e e хeϭϬϬeBǌeďŝƐeϱeŬBǌe ϭ͕ϲeͼϭϬͲϯeͼe²eнeϬ͕Ϯϭeŵre
tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe

ƵĞůůĞŶ͕e–ĞƐƐŐĞƌćƚĞe

ϭϬeŵre ďŝƐe ϱϬϬere e ϯeђreďŝƐeϬ͕Ϯere
²eсe–ĞƐƐǁĞƌƚe

ϭϬeŵre ďŝƐe ϭere ϰϬeBǌeďŝƐeϭeŬBǌe
e

Ϭ͕ϯϮeͼϭϬͲϯeͼe²e
хeϭere ďŝƐe ϭϬϬere Ϭ͕ϲϵeͼϭϬͲϯeͼe²e

e хeϭϬϬere ďŝƐe ϰϱϬere Ϭ͕ϵeͼϭϬͲϯeͼe²e e
μƚƌŽŵǌĂŶŐĞŶeƵŶĚe
μƚƌŽŵǌĂŶŐĞŶǁĂŶĚůĞƌe

ϭeŵre ďŝƐe ϭϭϬϬere

ϭeďŝƐe=etŝĐŬůƵŶŐĞŶe
ϭϬeBǌeďŝƐeϭeŬBǌe

хeϭeŬBǌeďŝƐeϭϬeŬBǌͬ=e
e

ϰeͼeϭϬʹϯͼe²e
e

²eсe–ĞƐƐǁĞƌƚe

5ƌƐĂƚǌĂďůĞŝƚƐƚƌŽŵƐƚćƌŬĞe

Ϭ͕Ϯeђre ďŝƐe ϮϬϬeŵre

e
ĂŶeJ=eďŝƐeϭe2ёe
-ieďŝƐeϲϬeBǌe

e

ϭϳͼeϭϬʹϲeͼefeďŝƐeϱ͕ϴeͼeϭϬʹϯeͼe²e
e

μŝĞŚĞe–Ăƚƌŝǆe––͘Ϯe
e
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e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϴϮeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚeOĂŶŶŚĞŝŵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe Ϭeɏe
ϮͲ-ƌĂŚƚe3ƵƌǌƐĐŚůƵƐƐe Ϭ͕ϱeŵɏe Zeсe–ĞƐƐǁĞƌƚe

e
e
e

7ĞƐƚǁĞƌƚĞe ϰͲ-ƌĂŚƚͲ3ƵƌǌƐĐŚůƵƐƐe Ϭ͕ϯϱeђɏe
e ϭϬϬeђёe e Ϭ͕ϰϱeͼeϭϬʹϯeͼeZe

e ϭeŵёe Ϭ͕ϭϳeͼeϭϬʹϯeͼeZe

e ϭϬeŵёe Ϭ͕ϭϳeͼeϭϬʹϯeͼeZe

e ϭϬϬeŵёe Ϭ͕ϭϬeͼeϭϬʹϯeͼeZe

e ϭeё͖ee
ϭϬeё͖e
ϭϬϬeё͖e
ϭeŬё͖ee
ϭϬeŬё͖e
ϭϬϬeŬё͖e
ϭe–ё͖ee
ϭϬe–ё͖e
ϭϬϬe–ё͖e

ϰϬeͼeϭϬʹϲeͼeZe
ϮϯeͼeϭϬʹϲeͼeZe
ϭϰeͼeϭϬʹϲeͼeZe
ϭϬeͼeϭϬʹϲeͼeZe
ϵ͕ϱeͼeϭϬʹϲeͼeZe
ϭϭeͼeϭϬʹϲeͼeZe
ϭϱeͼeϭϬʹϲeͼeZe
ϯϭeͼeϭϬʹϲeͼeZe
ϭϬϬeͼeϭϬʹϲeͼeZe

e ϭeё͖ee
ϭϬeё͖e
ϭϬϬeё͖e
ϭeŬё͖ee
ϭϬeŬё͖e
ϭϬϬeŬё͖e
ϭe–ё͖ee
ϭϬe–ё͖e
ϭϬϬe–ё͖e
ϭe2ёe

e

ϳϲeͼeϭϬʹϲeͼeZe
ϮϬeͼeϭϬʹϲeͼeZe
ϭϳeͼeϭϬʹϲeͼeZe
ϭϬeͼeϭϬʹϲeͼeZe
ϭϬeͼeϭϬʹϲeͼeZe
ϭϯeͼeϭϬʹϲeͼeZe
ϭϵeͼeϭϬʹϲeͼeZe
ϳϬeͼeϭϬʹϲeͼeZe
Ϭ͕ϱϵeͼeϭϬʹϯeͼeZe
ϱ͕ϵeͼeϭϬʹϯeͼeZe

e

e ϬeďŝƐeфeϭϭeёe
ϭϭeёeďŝƐeфeϭϭϬeёe
ϭϭϬeёeďŝƐeфeϭϭϬeŬёe
ϭϭϬeŬёeďŝƐeфeϭ͕ϭe–ёe
ϭ͕ϭe–ёeďŝƐeфeϯ͕ϯe–ёe
ϯ͕ϯe–ёeďŝƐeфeϭϭe–ёe
ϭϭe–ёeďŝƐeфeϯϯe–ёe
ϯϯe–ёeďŝƐeфeϭϭϬe–ёe
ϭϭϬe–ёeďŝƐeфeϯϯϬe–ёe
ϯϯϬe–ёeďŝƐeфeϭ͕ϭe2ёe

e

ϰϬeͼeϭϬʹϲeͼeZe
ϯϱeͼeϭϬʹϲeͼeZe
ϮϴeͼeϭϬʹϲeͼeZe
ϯϮeͼeϭϬʹϲeͼeZe
ϲϬeͼeϭϬʹϲeͼeZe
Ϭ͕ϭϯeͼeϭϬʹϯeͼeZe
Ϭ͕ϮϱeͼeϭϬʹϯeͼeZe
Ϭ͕ϱeͼeϭϬʹϯeͼeZe
ϯeͼeϭϬʹϯeͼeZe
ϭϱeͼeϭϬʹϯeͼeZe

e

tĞĐŚƐĞůƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe
;sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌͿe

ϱϬϬeђɏe ďŝƐe ϰϱeŬɏe ϭϬeBǌeďŝƐeϭϬeŬBǌe RUU ⋅+ 2

U

2

I
e

e
Ϭ͕ϭϳeͼeϭϬʹϯeͼeZe

ďŝƐe
ϭ͕ϳeͼeϭϬʹϯeͼeZe

e
μŝĞŚĞe–Ăƚƌŝǆe––͘ϯe

Zeсe–ĞƐƐǁĞƌƚe
hfeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
3ĂůŝďƌŝĞƌƐƚƌŽŵƐƚćƌŬĞe
h·eŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
ŐĞŵĞƐƐĞŶĞŶeμƉĂŶŶƵŶŐe
ĂŵetŝĚĞƌƐƚĂŶĚe

e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϴϯeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚeOĂŶŶŚĞŝŵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

fŶĚƵŬƚŝǀŝƚćƚe
7ĞƐƚǁĞƌƚĞe

ϬeђBe ϮͲ-ƌĂŚƚͲ3ƵƌǌƐĐŚůƵƐƐe Ϭ͕ϬϯeђBe e

e

ϭϬϬeђBe
ϭϬϬeBǌe Ϭ͕ϱϰeͼeϭϬʹϯeͼe>e

e
>eсe–ĞƐƐǁĞƌƚee
e
e
sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌee
ϱϬeŵёeчeͮ�ͮeчeϭϭeŬёe
e

e
ϭeŬBǌe Ϭ͕ϮϴeͼeϭϬʹϯeͼe>e
ϭϬeŬBǌe Ϭ͕ϮϵeͼeϭϬʹϯeͼe>e

ϭeŵBe
ϭϬϬeBǌe Ϭ͕ϭϰeͼeϭϬʹϯeͼe>e
ϭeŬBǌe Ϭ͕ϭϰeͼeϭϬʹϯeͼe>e

e ϭϬeŬBǌe Ϭ͕ϮϰeͼeϭϬʹϯeͼe>e
ϭϬeŵBe ϭϬϬeBǌ͖ee Ϭ͕ϭϯeͼeϭϬʹϯeͼe>e

e ϭeŬBǌ͖eϭϬeŬBǌe Ϭ͕ϭϲeͼeϭϬʹϯeͼe>e
ϭϬϬeŵBe ϭϬϬeBǌ͖eϭeŬBǌe Ϭ͕ϭϯeͼeϭϬʹϯeͼe>e

e ϭϬeŬBǌe Ϭ͕ϮϴeͼeϭϬʹϯeͼe>e
ϭeBe ϭϬϬeBǌ͕eϭeŬBǌe Ϭ͕ϮϬeͼeϭϬʹϯeͼe>e

3ĂƉĂǌŝƚćƚe
7ĞƐƚǁĞƌƚĞe

ϬeƉ7e e Ϭ͕ϮeƉ7e qĞĞƌůĂƵĨe

ϭeƉ7e
ϭeŬBǌe Ϭ͕ϲϯeͼeϭϬʹϯeͼece

ceсe–ĞƐƐǁĞƌƚee
e
e
sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌee
ϭeёeчeͮ�ͮeчeϭϭϬe–ёe
e
e

ϭϬeŬBǌe Ϭ͕ϯϭeͼeϭϬʹϯeͼece

ϭϬeƉ7e
ϭeŬBǌe ϰϮeͼeϭϬʹϲeͼece
ϭϬeŬBǌ͖ee
ϭϬϬeŬBǌe

ϱϯeͼeϭϬʹϲeͼece
ϴϴeͼeϭϬʹϲeͼece

e eϭe–Bǌe Ϭ͕ϮϰeͼeϭϬʹϯeͼece
ϭϬϬeƉ7e ϭeŬBǌe ϯϵeͼeϭϬʹϲeͼece

ϭeŶ7e ϭeŬBǌe ϳϭeͼeϭϬʹϲeͼece
ϭϬϬeŬBǌe Ϭ͕ϭϯeͼeϭϬʹϯeͼece

ϭϬeŶ7e
ϭϬϬeBǌe Ϭ͕ϰϵeͼeϭϬʹϯeͼece
ϭeŬBǌe Ϭ͕ϮϭeͼeϭϬʹϯeͼece
ϭϬeŬBǌe Ϭ͕ϮϯeͼeϭϬʹϯeͼece

ϭϬϬeŶ7e
ϭϬϬeBǌ͖ee
ϭeŬBǌ͖ee
ϭϬeŬBǌe

Ϭ͕ϮϭeͼeϭϬʹϯeͼece
Ϭ͕ϮϬeͼeϭϬʹϯeͼece
Ϭ͕ϭϳeͼeϭϬʹϯeͼece

ϭeђ7e ϭϬϬeBǌ͖eϭeŬBǌe Ϭ͕ϮϵeͼeϭϬʹϯeͼece
Ϭ͕ϭϯeͼeϭϬʹϯeͼece

ϭϬeŬBǌe Ϭ͕ϮϵeͼeϭϬʹϯeͼece



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϴϰeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚeOĂŶŶŚĞŝŵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƚƌŽŵůĞŝƐƚƵŶŐe
–ĞƐƐŐĞƌćƚĞe
e

Ϭete ďŝƐe ϮϭeŬte ϬeŵseďŝƐeϭϬϮϬese
ϬeђreďŝƐeϮϬ͕ϱere

Wtt ⋅+ 22

f·
e

Ϭ͕Ϯϭ⋅eϭϬͲϯe⋅WeďŝƐeϬ͕ϳϬe⋅eϭϬͲϯe
⋅We

e
Weсe–ĞƐƐǁĞƌƚe
e

ďĞŝe�ĂŶŐĞŶĂďŐƌŝĨĨe Ϭete ďŝƐe ϯϬϬeŬte ϬeseďŝƐeϯϯϬese
ϬeŵreďŝƐeϭϬϬϬere

Wtt ⋅+ 22

-·XŝŶ
e

ũĞĚŽĐŚeŶŝĐŚƚeŬůĞŝŶĞƌeĂůƐe
Ϭ͕Ϯe⋅eϭϬͲϯe⋅eWe

tŝŶeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
tŝƌŬůĞŝƐƚƵŶŐeĚĞƌe
5ŝŶĨĂĐŚǁŝĐŬůƵŶŐ͘e

tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe
–ĞƐƐŐĞƌćƚĞe

Ϭ͕ϭϭeŵte ďŝƐe ϮϭeŬte
W=eсeϭ͖eϰϱeBǌeďŝƐeϲϱeBǌe

ϯϯeŵseďŝƐeϭϬϮϬese
ϯ͕ϯeŵreďŝƐeϮϬere

Ϭ͕ϳ⋅eϭϬͲϯe⋅eWeeďŝƐeeϭ͕ϰe⋅eϭϬͲϯe⋅eWe

Weсe–ĞƐƐǁĞƌƚe
W=eсeqĞŝƐƚƵŶŐƐĨĂŬƚŽƌe
;ŬĂƉĂǌŝƚŝǀeŽĚĞƌe
ŝŶĚƵŬƚŝǀͿe
e
e
e

ϭϱet͖eϲϬet͖eϭϬϬet͖eϰϬϬet͖e
ϱϬϬet͖eϭeŬt͖eϮeŬt͖eϰeŬte

W=eсeϭ͖eϰϱeBǌeďŝƐeϲϱeBǌe
ϱϬes͖eϮϬϬesee

Ϭ͕ϯer͖eϮer͖eϭϬer͖eϮϬere
Ϭ͕ϭϲ⋅eϭϬͲϯe⋅eWe

ϭ͕ϱet͖eϲete ϯϬeŵr͖e Ϭ͕Ϯϲe⋅eϭϬͲϯe⋅eWe

Ϯ͕ϯete ďŝƐe ϮϬ͕ϲeŬte
ϰϱeBǌeďŝƐeϲϱeBǌ͖eW=eсeϭe

ϮϯeseďŝƐeϭϬϮϬese
ϯϬeŵreďŝƐeϮϬ͕ϱere

Ϭ͕ϯϮe⋅ϭϬͲϯe⋅%eďŝƐeϬ͕ϰϴe⋅ϭϬͲϯe⋅We e

e ϰϱeBǌeďŝƐeϲϱeBǌe
ϮϮϬes͖eϭere e

ee
ϮϮϬete W=eсeϭe Ϭ͕ϭϲe⋅eϭϬͲϯe⋅eWe
ϭϵϴete W=eсeϬ͕ϵe Ϭ͕ϭϴe⋅eϭϬͲϯe⋅eWe
ϭϭϬete W=eсeϬ͕ϱe Ϭ͕Ϯϵe⋅eϭϬͲϯe⋅eWe
ϮϮete W=eсeϬ͕ϭe ϭ͕ϰe⋅eϭϬͲϯe⋅eWe
ϭϭete W=eсeϬ͕Ϭϱe Ϯ͕ϳe⋅eϭϬͲϯe⋅eWe

e e e

ϯϯeseďŝƐeϯϯϬese
ϯϯϬeŵreďŝƐeфeϯere
ϰϱeBǌeďŝƐeϲϱeBǌe
Ϭ͕ϬϱeчeW=eфeϭe

e e

ϭϬete ďŝƐe ϭeŬte fŶĚƵŬƚŝǀ͕eŬĂƉĂǌŝƚŝǀe Ϭ͕ϮϮete ee

ďĞŝe�ĂŶŐĞŶĂďŐƌŝĨĨe Ϭ͕ϱete ďŝƐe ϮϭϴeŬte

ϯϯeseďŝƐeϯϯϬese
ϭϬeŵreďŝƐeϲϲϬere
ϰϱeBǌeďŝƐeϲϱeBǌe
Ϭ͕ϬϱeчeW=eчeϭe

ϭeďŝƐeϲϬetŝĐŬůƵŶŐĞŶe

Wtt ⋅+ 22

-·XŝŶ
e

ũĞĚŽĐŚeŶŝĐŚƚeŬůĞŝŶĞƌeĂůƐe
Ϭ͕ϰe⋅eϭϬͲϯe⋅eWe

e

tŝŶeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
tŝƌŬůĞŝƐƚƵŶŐeĚĞƌe
5ŝŶĨĂĐŚǁŝĐŬůƵŶŐ͘e-ŝĞe
ƌĞůĂƚŝǀĞe·ŶƐŝĐŚĞƌŚĞŝƚe
ĚĞƐe–ĞƐƐŽďũĞŬƚƐet-·Xe
ŝŵe–ĞƐƐŬƌĞŝƐeƵŶĚeŝŵe
μƚƌĞƵĨĞůĚeĚĞƐe
ƐƚƌŽŵĚƵƌĐŚĨůŽƐƐĞŶĞŶe
qĞŝƚĞƌƐeŝƐƚeǌƵe
ďĞƌƺĐŬƐŝĐŚƚŝŐĞŶ͘e

qĞŝƐƚƵŶŐƐĨĂŬƚŽƌe Ϭe ďŝƐe Ϭ͕ϰe
ϯϯeseďŝƐeϯϯϬese

ϯϯϬeŵreďŝƐeϮ͕Ϯere
ϰϱeBǌeďŝƐeϲϱeBǌe

Ϭ͕ϭϱe⋅eϭϬͲϯe
e

хeϬ͕ϰe ďŝƐee фeϭe ͲϲϬe⋅eϭϬͲϲe⋅e%eнeϬ͕ϭϲe⋅eϭϬͲϯe

ϭe ϴϵe⋅eϭϬͲϲe
tĞĐŚƐĞůƐƚƌŽŵͲ
ďůŝŶĚůĞŝƐƚƵŶŐe
–ĞƐƐŐĞƌćƚĞe

ϬeǀĂƌe ďŝƐe ϭeŬǀĂƌe ϰϱeBǌeďŝƐeϲϱeBǌe ·%e⋅eǀĂƌͬte ·%eŝƐƚeĚŝĞe·ŶƐŝĐŚĞƌŚĞŝƚe
ĚĞƌetŝƌŬůĞŝƐƚƵŶŐe



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϴϱeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚeOĂŶŶŚĞŝŵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

7ƌĞƋƵĞŶǌeĨeee
ee–ĞƐƐƵŶŐeƵŶĚeμǇŶƚŚĞƐĞe Ϭ͕ϬϭeBǌe ďŝƐe ϭϴe2Bǌe e Ϭ͕ϱeͼeϭϬʹϵeͼeĨeнehXĨe

·XĨe͗e
XƌŝŐŐĞƌƵŶƐŝĐŚĞƌŚĞŝƚe

�ĞŝƚŝŶƚĞƌǀĂůůeȴƚe ϬeŶƐe ďŝƐe Ϭ͕ϳeŵƐe
e

ϭ͕ϮeŶƐe e
e ϮeŶƐe ďŝƐe ϭϬϬeƐe ϭ͕ϱeͼeϭϬʹϲeͼeȴƚeнeϱϬeƉƐe e
e ϭeƐe ďŝƐe ϭϬϬeŚe ϭϰeͼeϭϬʹϲeͼeȴƚeнe·XĨe e
-ƌĞŚǌĂŚůe Ϭ͕ϬϮeƐʹϭe ďŝƐe ϭϴϬϬϬeƐʹϭe e ϯ͕ϳeͼeϭϬʹϲeͼeĨe e
ZƐǌŝůůŽƐŬŽƉe

sĞƌƚŝŬĂůe
Ϭese ďŝƐe ϱese -ieďŝƐeϭϬeŬBǌe ϭ͕ϭeͼeϭϬʹϯeͼeheнeϲϲeђse h͗eDĞƐƐǁĞƌƚe
ϱese e ϭϯϬese ϭ͕ϮeͼeϭϬʹϯeͼeheнeϰϰeђse

ZƐǌŝůůŽƐŬŽƉe
BŽƌŝǌŽŶƚĂůe

ϭeŶƐe ďŝƐe фeϭϬϬeŶƐe e Ϭ͕ϲeͼeϭϬʹϲeͼedeнeϲϬeĨƐe deсe–ĞƐƐǁĞƌƚe
ϭϬϬeŶƐe ďŝƐee ϮϬeŵƐe ϯ͕ϭeͼeϭϬʹϲeͼedeнeϭϭeĨƐe

e хeϮϬeŵƐe ďŝƐe ϱeƐe ϭ͕ϮeͼeϭϬʹϯeͼedϸeнeϮϵeͼeϭϬʹϲeͼede

ZƐǌŝůůŽƐŬŽƉĞee
eesĂŶĚďƌĞŝƚĞeĨe
;7ƌĞƋƵĞŶǌŐĂŶŐͿe
e

ϱϬeŬBǌe e e

e

ϯ͕ϯeͼeϭϬʹϮeͼeĨe

Ĩeсe–ĞƐƐǁĞƌƚe

хeϱϬeŬBǌe ďŝƐe ϭϬϬe–Bǌe Ϯ͕ϱeͼeϭϬʹϮeͼeĨe
хeϭϬϬe–Bǌe ďŝƐe ϯϬϬe–Bǌe ϯ͕ϭeͼeϭϬʹϮeͼeĨe
хeϯϬϬe–Bǌe ďŝƐe ϲϬϬe–Bǌe ϱ͕ϱeͼeϭϬʹϮeͼeĨe
хeϲϬϬe–Bǌe ďŝƐe ϭ͕ϭe2Bǌe ϲ͕ϱeͼeϭϬʹϮeͼeĨe
хeϭ͕ϭe2Bǌe ďŝƐe Ϯe2Bǌe ϲ͕ϴeͼeϭϬʹϮeͼeĨe
хeϮe2Bǌe ďŝƐe ϰe2Bǌe ϵ͕ϱeͼeϭϬʹϮeͼeĨe

7ƌĞƋƵĞŶǌeĨee
�ĞŝƚďĂƐŝƐee

e
ϭϬe–Bǌe e e

Ϭ͕ϮeͼeϭϬʹϲeͼeĨe
e

rŶƐƚŝĞŐƐǌĞŝƚe
eeeeZƐǌŝůůŽƐŬŽƉĞe

ϱϬeƉƐe ďŝƐe ϭeŵƐe Ϭ͕ϬϱeseďŝƐeϭ͕Ϯese ϰeƉƐeнeϱ͕ϳeͼeϭϬʹϯeͼede e
ϭeŶƐe ďŝƐe ϭeŵƐe Ϭ͕ϭeďŝƐeϯese Ϯ͕ϱeƉƐeнeϱ͕ϴeͼeϭϬʹϯeͼede e

rŶƐƚŝĞŐƐǌĞŝƚe
eeee2ĞŶĞƌĂƚŽƌĞŶ͕e%ƵůƐĞe

Ϭ͕ϱeŶƐe ďŝƐe фeϮ͕ϱeŶƐe e ϮϴeƉƐeнeϭϰeͼeϭϬʹϯeͼede e

e Ϯ͕ϱeŶƐe ďŝƐe ϱeŵƐe e ϭϯeƉƐeнeϮϴeͼeϭϬʹϯeͼede e

B7ͲqĞŝƐƚƵŶŐe
rƵƐŐĂŶŐƐůĞŝƐƚƵŶŐe
ƵŶĚe3ĂůŝďƌŝĞƌƵŶŐƐĨĂŬƚŽƌe
ǀŽŶeB7Ͳ
ƵĞůůĞŶe
e

ϭϬeђte ďŝƐe ϴϬeŵte

-ieďŝƐeϱϬe–Bǌe
ϱϬe–BǌeďŝƐeϰe2Bǌe
ϰe2BǌeďŝƐeϭϮe2Bǌe
ϭϮe2BǌeďŝƐeϭϴe2Bǌe

ϵ͕ϱeͼeϭϬʹϯeͼeWe
ϭϰeͼeϭϬʹϯeͼeWe
ϮϮeͼeϭϬʹϯeͼeWe
ϯϲeͼeϭϬʹϯeͼeWe

=Ͳ3ŽŶŶĞŬƚŽƌ͕eϱϬeZŚŵe
ͮȳ2eͮчeϬ͕Ϭϯϱe
Ĩeчeϰe2Bǌe
ͮȳ2eͮчeϬ͕Ϭϱϲe
ĨeчeϭϮe2Bǌe
ͮȳ2eͮчeϬ͕Ϭϳϱe
Ĩeчeϭϴe2Bǌe
ĂŶĚĞƌĞe3ŽŶŶĞŬƚŽƌĞŶe
ƵŶĚe
JĞĨůĞǆŝŽŶƐĨĂŬƚŽƌĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

B7ͲμƉĂŶŶƵŶŐehE=ee

ƵĞůůĞŶeŵŝƚeB7Ͳ
μƉĂŶŶƵŶŐƐĂŶǌĞŝŐĞe
ďĞǌƺŐůŝĐŚeϱϬeёe

ϮϮeŵsee ďŝƐe Ϯese -ieďŝƐeϭϴe–Bǌe
( )
2

)(
PW

UW
HF

= e
t;WͿeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
ŐĞŵĞƐƐĞŶĞŶeqĞŝƐƚƵŶŐe
ĂŶe�ϬeсeϱϬeёe

e e
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e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϴϲeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚeOĂŶŶŚĞŝŵe
e
–Ăƚƌŝǆe––͘ϭeJĞĐŚƚĞĐŬƐƉĂŶŶƵŶŐe

eeeeeeeeeeeeZĞĐŚƚĞĐŬƐƉĂŶŶƵŶŐe΀s΁e
e
e
,ƌĞƋƵĞŶǌe΀dǌ΁e

Ϭ͕ϬϬϭe Ϭ͕Ϭϭe Ϭ͕ϭe Ϭ͕ϭe Ϭ͕ϱe ϭe ϱe ϭϬe ϱϬe ϭϬϬe

ϭϬe ϯ͕ϴ5ͲϬϳe ϱϭϮ͕Ϯ5Ͳϵe Ϯ͕ϰϰ5ͲϬϲe Ϯ͕ϯϳ5ͲϬϲe ϭ͕ϭϮ5ͲϬϱe Ϯ͕Ϯ5ͲϬϱe ϭϭϬ͕ϰ5Ͳϲe ϮϱϬ͕Ϭ5Ͳϲe ϭ͕Ϯ5Ͳϯe Ϯ͕ϯ5Ͳϯe

ϭϬϬe ϳ͕ϰ5ͲϬϳe ϴϭϰ͕ϲ5Ͳϵe Ϯ͕ϱϮ5ͲϬϲe Ϯ͕ϰϲ5ͲϬϲe ϭ͕ϭϮ5ͲϬϱe Ϯ͕Ϯ5ͲϬϱe ϭϭϬ͕ϰ5Ͳϲe ϮϱϬ͕Ϭ5Ͳϲe ϭ͕Ϯ5Ͳϯe Ϯ͕ϯ5Ͳϯe

ϭϬϬϬe ϲ͕ϰ5ͲϬϲe ϲ͕ϰ5Ͳϲe ϲ͕ϵϵ5ͲϬϲe ϲ͕ϵϳ5ͲϬϲe ϭ͕ϯϰ5ͲϬϱe Ϯ͕ϰ5ͲϬϱe ϭϭϭ͕ϲ5Ͳϲe Ϯϱϭ͕ϱ5Ͳϲe ϭ͕Ϯ5Ͳϯe Ϯ͕ϯ5Ͳϯe

ϭϬϬϬϬe ϲ͕ϯ5ͲϬϱe ϲϯ͕ϳ5Ͳϲe ϲ͕ϱϲ5ͲϬϱe ϲ͕ϱϲ5ͲϬϱe ϳ͕ϰϳ5ͲϬϱe ϴ͕ϳ5ͲϬϱe ϮϬϬ͕ϱ5Ͳϲe ϯϲϵ͕ϱ5Ͳϲe ϭ͕ϲ5Ͳϯe ϯ͕Ϯ5Ͳϯe
e

–Ăƚƌŝǆe––͘Ϯe5ƌƐĂƚǌĂďůĞŝƚƐƚƌŽŵƐƚćƌŬĞe

(ŽƌŵĂůǁŝĚĞƌƐƚĂŶĚeZEe ϭeŬёe ϭϬeŬёe ϭϬϬeŬёe ϭeOёe ϭϬeOёe ϭϬϬeOёe ϭe8ёe

(ŽŵŝŶĂůƐƉĂŶŶƵŶŐee ^ƚƌŽŵƐƚćƌŬĞeͮeĞƌǁĞŝƚĞƌƚĞeOĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeh ŝŶeђiͬiee ^ƚƌŽŵƐƚćƌŬĞeͮeh ŝŶeŵiͬie

ϲϬesee ϲϬeŵre

ϭϮe

ϲeŵre

ϭϮe

ϲϬϬeђre

ϭϮe

ϲϬeђre

ϮϬe

ϲeђre

ϳϭe

ϲϬϬeŶre

Ϭ͕ϲe

ϲϬeŶre

ϱ͕ϴe
ϭϭϬesee ϭϭϬeŵree ϭϭeŵree ϭ͕ϭeŵree ϭϭϬeђree ϭϭeђree ϭ͕ϭeђree ϭϭϬeŶre

ϮϯϬesee ϮϯϬeŵree Ϯϯeŵree Ϯ͕ϯeŵree ϮϯϬeђree Ϯϯeђree Ϯ͕ϯeђree ϮϯϬeŶre

ϰϬϬesee ϰϬϬeŵree ϰϬeŵree ϰeŵree ϰϬϬeђree ϰϬeђree ϰ͕Ϭeђree ϰϬϬeŶre

e

–Ăƚƌŝǆe––͘ϯetĞĐŚƐĞůƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe

^ƉĂŶŶƵŶŐe΀s΁e
e
e

^ƚƌŽŵƐƚćƌŬĞe΀i΁e

Ϭ͕ϬϬϭese Ϭ͕ϬϭϬese Ϭ͕ϬϭϬese Ϭ͕ϭϬϬese Ϭ͕ϭϬϬese ϭ͕ϬϬϬese ϭ͕ϬϬϬese ϭϬ͕ϬϬϬese ϭϬ͕ϬϬϬese ϭϬϬ͕ϬϬϬese

Ϯ͕ϮeʞeϭϬͲϯere ϭ͕ϱϳ5ͲϬϯe ϰ͕ϲϲ5ͲϬϰe ϰ͕ϲϲ5ͲϬϰe ϯ͕ϬϬ5ͲϬϰe ϯ͕ϬϬ5ͲϬϰe Ϯ͕ϵϴ5ͲϬϰe Ϯ͕ϵϴ5ͲϬϰe ϯ͕ϬϬ5ͲϬϰe ϯ͕ϬϬ5ͲϬϰe ϯ͕ϳϴ5ͲϬϰe
ϮϮeʞeϭϬͲϯere ϭ͕ϱϱ5ͲϬϯe ϯ͕ϵϳ5ͲϬϰe ϯ͕ϵϳ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe ϭ͕ϳϮ5ͲϬϰe ϭ͕ϳϮ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe Ϯ͕ϴϵ5ͲϬϰe
Ϭ͕ϮϮere ϭ͕ϱϱ5ͲϬϯe ϯ͕ϵϳ5ͲϬϰe ϯ͕ϵϳ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe ϭ͕ϳϮ5ͲϬϰe ϭ͕ϳϮ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe Ϯ͕ϴϵ5ͲϬϰe
Ϯ͕Ϯere ϭ͕ϲϰ5ͲϬϯe ϲ͕ϳϴ5ͲϬϰe ϲ͕ϳϴ5ͲϬϰe ϱ͕ϳϲ5ͲϬϰe ϱ͕ϳϲ5ͲϬϰe ϱ͕ϳϲ5ͲϬϰe ϱ͕ϳϲ5ͲϬϰe ϱ͕ϳϲ5ͲϬϰe ϱ͕ϳϲ5ͲϬϰe ϲ͕Ϯϭ5ͲϬϰe
e

zŝŵĞŶƐŝŽŶĞůůĞeOĞƐƐŐƌƂƘĞŶe
e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵͲ^ƚĂŶĚŽƌƚeOĂŶŶŚĞŝŵe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

qćŶŐĞe e e e e e  

–ĞƐƐƐĐŚŝĞďĞƌeĨƺƌee
rƵƘĞŶͲ͕efŶŶĞŶͲeƵŶĚe
XŝĞĨĞŶŵĂƘĞeΎe

Ϭeŵŵe ďŝƐe ϱϬϬeŵŵe s-fͬs-5ͬ-2
eϮϲϭϴe
sůĂƚƚeϵ͘ϭ͗ϮϬϬϲee ϮϬeђŵeнeϭϱeͼeϭϬʹϲeͼeůe

ů͗e–ĞƐƐǁĞƌƚe

sƺŐĞůŵĞƐƐƐĐŚƌĂƵďĞŶeΎe Ϭeŵŵe ďŝƐe ϯϬϬeŵŵe s-fͬs-5ͬ-2
eϮϲϭϴe
sůĂƚƚeϭϬ͘ϭ͗ϮϬϬϭee ϮeђŵeнeϲeͼeϭϬʹϲeͼeůe e

e
e e
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e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϴϳeǀŽŶeϭϳϯ
e

e

=ƺƌŶďĞƌŐe

eeeeeeeeee&ůĞŬƚƌŝƐĐŚĞeOĞƐƐŐƌƂƘĞŶe
e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe(ƺƌŶďĞƌŐe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƉĂŶŶƵŶŐe

ƵĞůůĞŶe

Ϭese e ϭϮϬeŶse 3ƵƌǌƐĐŚůƵƐƐďƌƺĐŬĞe

Ϭese ďŝƐe Ϭ͕ϭese

e

ϰeͼeϭϬʹϲeͼeheнeϬ͕ϯϲeђse heсe–ĞƐƐǁĞƌƚe
eхeϬ͕ϭese ďŝƐe ϭese ϯ͕ϳeͼeϭϬʹϲeͼeheнeϬ͕ϯϱeђse

хeϭese ďŝƐe ϭϬese ϯ͕ϮeͼeϭϬʹϲeͼeheнeϬ͕ϱϲeђse

хeϭϬese ďŝƐe ϭϬϬese ϱ͕ϯeͼeϭϬʹϲeͼeheнeϯϰeђse

хeϭϬϬese ďŝƐe ϱϬϬese ϵ͕ϲeͼeϭϬʹϲeͼeheͲeϬ͕ϯϰeŵse

хeϱϬϬese ďŝƐe ϭϬϱϬese ϯϬeͼeϭϬʹϲeͼeheͲeϭϬeŵse
2ůĞŝĐŚƐƉĂŶƵŶŶƵŶŐe
–ĞƐƐŐĞƌćƚĞe

Ϭese ďŝƐe ϮϮϬeŵse

e

ϲeͼeϭϬʹϲeͼeheнeϬ͕ϲeђse heсe–ĞƐƐǁĞƌƚe
eхeϮϮϬeŵse ďŝƐe Ϯ͕Ϯese ϱeͼeϭϬʹϲeͼeheнeϭeђse

хeϮ͕Ϯese ďŝƐe ϭϭese ϰeͼeϭϬʹϲeͼeheнeϯ͕ϱeђse

хeϭϭese ďŝƐe ϮϮese ϰeͼeϭϬʹϲeͼeheнeϲ͕ϱeђse

хeϮϮese ďŝƐe ϮϮϬese ϱeͼeϭϬʹϲeͼeheнeϴϬeђse

хeϮϮϬese ďŝƐe ϭϬϱϬese ϳeͼeϭϬʹϲeͼeheнeϬ͕ϱeŵse

Ϭese ďŝƐe Ϭ͕ϭese

e

ϰeͼeϭϬʹϲeͼeheнeϬ͕ϯϲeђse

хeϬ͕ϭese ďŝƐe ϭese ϯ͕ϳeͼeϭϬʹϲeͼeheнeϬ͕ϯϱeђse

хeϭese ďŝƐe ϭϬese ϯ͕ϮeͼeϭϬʹϲeͼeheнeϬ͕ϱϲeђse

хeϭϬese ďŝƐe ϭϬϬese ϱ͕ϯeͼeϭϬʹϲeͼeheнeϯϰeђse

хeϭϬϬese ďŝƐe ϱϬϬese ϵ͕ϲeͼeϭϬʹϲeͼeheͲeϬ͕ϯϰeŵse

хeϱϬϬese ďŝƐe ϭϬϱϬese ϯϬeͼeϭϬʹϲeͼeheͲeϭϬeŵse
BŽĐŚƐƉĂŶŶƵŶŐee

ƵĞůůĞŶe

ϭeŬse ďŝƐe ϯϬeŬse e Ϭ͕ϭϳeͼeϭϬʹϯeͼehe
ee



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϴϴeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe(ƺƌŶďĞƌŐe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
eee
ƵĞůůĞŶ͕e–ĞƐƐŐĞƌćƚĞe
eeee

Ϯeŵse ďŝƐe ϭϬϬϬese ϭϬeBǌeďŝƐeϭe–Bǌe ϰ͕ϭeђseďŝƐeϬ͕ϰϴese heсe–ĞƐƐǁĞƌƚe
e
e

Ϯeŵse ďŝƐe ϭϬeŵse ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϯϲeͼϭϬͲϯeͼeheнeϯ͕ϰeђse

e

хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϮϰeͼϭϬͲϯeͼeheнeϭ͕ϯeђse
хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϯϲeͼϭϬͲϯeͼeheнeϭ͕ϯeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe ϭ͕ϮeͼϭϬͲϯeͼeheнeϭ͕ϯeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe ϱ͕ϴeͼϭϬͲϯeͼeheнeϭ͕ϯeђse

e хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϰϲeͼϭϬͲϯeͼeheнeϮ͕ϯeђse
e хeϭϬeŵse ďŝƐe ϭϬϬeŵse ϭϬeBǌeďŝƐeϰϬeBǌe ϴϲeͼϭϬͲϲeͼeheнeϰ͕ϲeђse
e

e

хeϰϬeBǌeďŝƐeϭeŬBǌe ϴϳeͼϭϬͲϲeͼeheнeϮ͕ϯeђse
e хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϭϳeͼϭϬͲϯeͼeheнeϮ͕ϯeђse
e хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϱeͼϭϬͲϯeͼeheнeϮ͕ϯeђse
e хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϵϯeͼϭϬͲϯeͼeheнeϮ͕ϯeђse
e хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϯ͕ϱeͼϭϬͲϯeͼeheнeϭϮeђse
e хeϯϬϬeŬBǌeďŝƐeϭe–Bǌe ϭϮeͼϭϬͲϯeͼeheнeϭϮeђse
e хeϭϬϬeŵse ďŝƐe ϭese ϭϬeBǌeďŝƐeϰϬeBǌe ϴϯeͼϭϬͲϲeͼeheнeϰϲeђse
e

e

хeϰϬeBǌeďŝƐeϭeŬBǌe ϴϮeͼϭϬͲϲeͼeheнeϮϯeђse
e хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϭϲeͼϭϬͲϯeͼeheнeϮϯeђse
e хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϱeͼϭϬͲϯeͼeheнeϮϯeђse
e хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϵϮeͼϭϬͲϯeͼeheнeϮϯeђse
e хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϯ͕ϱeͼϭϬͲϯeͼeheнeϬ͕ϭϮeŵse
e хeϯϬϬeŬBǌeďŝƐeϭe–Bǌe ϭϮeͼϭϬͲϯeͼeheнeϬ͕ϭϮeŵse
e хeϭese ďŝƐe ϭϬese ϭϬeBǌeďŝƐeϰϬeBǌe ϴϱeͼϭϬͲϲeͼeheнeϬ͕ϰϲeŵse
e

e

хeϰϬeBǌeďŝƐeϭeŬBǌe ϴϳeͼϭϬͲϲeͼeheнeϬ͕Ϯϯeŵse
e хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϭϳeͼϭϬͲϯeͼeheнeϬ͕Ϯϯeŵse
e хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϱeͼϭϬͲϯeͼeheнeϬ͕Ϯϯeŵse
e хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϵϮeͼϭϬͲϯeͼeheнeϬ͕Ϯϯeŵse
e хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϯ͕ϱeͼϭϬͲϯeͼeheнeϭ͕Ϯeŵse
e хeϯϬϬeŬBǌeďŝƐeϭe–Bǌe ϭϮeͼϭϬͲϯeͼeheнeϭ͕Ϯeŵse
e хeϭϬese ďŝƐe ϭϬϬese ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϮϯeͼϭϬͲϯeͼeheнeϰ͕ϲeŵse
e

e

хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϮϯeͼϭϬͲϯeͼeheнeϮ͕ϯeŵse
e хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϮϯeͼϭϬͲϯeͼeheнeϮ͕ϯeŵse
e хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϰϭeͼϭϬͲϯeͼeheнeϮ͕ϯeŵse
e хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼeheнeϮ͕ϯeŵse
e хeϭϬϬese ďŝƐe ϭϬϬϬese ϱϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϰϲeͼϭϬͲϯeͼeheнeϭϲeŵse
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e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϴϵeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe(ƺƌŶďĞƌŐe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
e–ĞƐƐŐĞƌćƚĞ͕e
ƵĞůůĞŶe

ϭeŵse ďŝƐe ϭϭϬϬese ϭϬeBǌeďŝƐeϭe–Bǌe ϱeђseďŝƐeϴϭeŵse heсe–ĞƐƐǁĞƌƚe
e
eeϭeŵsee ďŝƐe Ϯ͕Ϯeŵse ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϱeͼϭϬͲϯeͼeheнeϰ͕ϱeђse

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϵeͼϭϬͲϯeͼeheнeϰ͕ϱeђse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϵϱeͼϭϬͲϲeͼeheнeϰ͕ϱeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϯeͼϭϬͲϯeͼeheнeϰ͕ϱeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϳϱeͼϭϬͲϯeͼeheнeϳeђse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϭeͼϭϬͲϯeͼeheнeϭϯeђse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe ϭ͕ϱeͼϭϬͲϯeͼeheнeϮϱeђse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe ϯ͕ϭeͼϭϬͲϯeͼeheнeϮϱeђse

хeϮ͕Ϯeŵsee ďŝƐe ϮϮeŵse ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϱeͼϭϬͲϯeͼeheнeϱeђse

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϵeͼϭϬͲϯeͼeheнeϱeђse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϵϱeͼϭϬͲϲeͼeheнeϱeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϯeͼϭϬͲϯeͼeheнeϱeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϳϱeͼϭϬͲϯeͼeheнeϳeђse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϭeͼϭϬͲϯeͼeheнeϭϮeђse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe ϭ͕ϱeͼϭϬͲϯeͼeheнeϮϱeђse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe ϯ͕ϭeͼϭϬͲϯeͼeheнeϮϱeђse

хeϮϮeŵsee ďŝƐe ϮϮϬeŵse ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϱeͼϭϬͲϯeͼeheнeϭϯeђse

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϵeͼϭϬͲϯeͼeheнeϴeђse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϵϱeͼϭϬͲϲeͼeheнeϴeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϮϴeͼϭϬͲϯeͼeheнeϴeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϳϱeͼϭϬͲϯeͼeheнeϮϱeђse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϭeͼϭϬͲϯeͼeheнeϮϱeђse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe ϭ͕ϱeͼϭϬͲϯeͼeheнeϯϱeђse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe ϯ͕ϭeͼϭϬͲϯeͼeheнeϴϬeђse

хeϮϮϬeŵsee ďŝƐe Ϯ͕Ϯese ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϴϬeђse

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϰeͼϭϬͲϯeͼeheнeϮϱeђse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϲϱeͼϭϬͲϲeͼeheнeϲeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϭϭeͼϭϬͲϯeͼeheнeϭϲeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϮϭeͼϭϬͲϯeͼeheнeϳϬeђse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe Ϭ͕ϯϵeͼϭϬͲϯeͼeheнeϬ͕ϭϯeŵse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe Ϭ͕ϵϱeͼϭϬͲϯeͼeheнeϬ͕ϯϱeŵse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe ϭ͕ϵeͼϭϬͲϯeͼeheнeϬ͕ϴϱeŵse
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e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϵϬeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe(ƺƌŶďĞƌŐe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
e–ĞƐƐŐĞƌćƚĞ͕e
ƵĞůůĞŶe

хeϮ͕Ϯesee ďŝƐe ϮϮese ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϬ͕ϴeŵse heсe–ĞƐƐǁĞƌƚe

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϰeͼϭϬͲϯeͼeheнeϬ͕Ϯϱeŵse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϲϱeͼϭϬͲϲeͼeheнeϲϬeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϭϭeͼϭϬͲϯeͼeheнeϬ͕ϭϲeŵse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϮϭeͼϭϬͲϯeͼeheнeϬ͕ϯϱeŵse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϭ͕ϱeŵse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe ϭ͕ϮeͼϭϬͲϯeͼeheнeϰ͕ϯeŵse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe Ϯ͕ϱeͼϭϬͲϯeͼeheнeϴ͕ϱeŵse

хeϮϮesee ďŝƐe ϮϮϬese ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϴeŵse

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϰeͼϭϬͲϯeͼeheнeϮ͕ϱeŵse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϳϬeͼϭϬͲϲeͼeheнeϬ͕ϴeŵse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϭϵeͼϭϬͲϯeͼeheнeϯ͕ϱeŵse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϴeŵse

хeϮϮϬesee ďŝƐe ϭϭϬϬese ϭϱeBǌeďŝƐeϱϬeBǌe Ϭ͕ϯϲeͼϭϬͲϯeͼeheнeϭϲeŵse
e хeϱϬeBǌeďŝƐeϭeŬBǌe ϳϬeͼϭϬͲϲeͼeheнeϯ͕ϱeŵse

e ϭeŵse ďŝƐe ϮϮϬese ϭeBǌeďŝƐeϭϬeŬBǌe
JĞĐŚƚĞĐŬƐƉĂŶŶƵŶŐe

Ϭ͕ϯϴeђseďŝƐeϯ͕Ϯeŵse
μŝĞŚĞe–Ăƚƌŝǆe=–͘ϭe

e

BŽĐŚƐƉĂŶŶƵŶŐee

ƵĞůůĞŶe ϭeŬse ďŝƐee ϮϭeŬse

ϰϱeBǌeďŝƐeϱϱeBǌe
Ϭ͕ϰϲeͼeϭϬʹϯeͼehe e

e хeϮϭeŬse ďŝƐe ϯϬeŬse ϳ͕ϵese e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϵϭeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe(ƺƌŶďĞƌŐe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƚƌŽŵƐƚćƌŬĞe
–ĞƐƐŐĞƌćƚĞ͕e
ƵĞůůĞŶe
e
e

Ϭeŵre ďŝƐe ϮϮϬeђre

e

ϰϬeͼeϭϬʹϲeͼe²eнeϴeŶre ²eсe–ĞƐƐǁĞƌƚe

хeϮϮϬeђre ďŝƐe Ϯ͕Ϯeŵre ϰϬeͼeϭϬʹϲeͼe²eнeϴeŶre

хeϮ͕Ϯeŵre ďŝƐe ϮϮeŵre ϰϬeͼeϭϬʹϲeͼe²eнeϴϬeŶre

хeϮϮeŵre ďŝƐe ϭϬϬeŵre ϱϬeͼeϭϬʹϲeͼe²eнeϬ͕ϴeђre

хeϭϬϬeŵre ďŝƐe ϮϮϬeŵre ϱϬeͼeϭϬʹϲeͼe²eнeϮϬϬeͼeϭϬʹϲeͼe²ϸe
нeϬ͕ϴeђre

хeϮϮϬeŵre ďŝƐe ϭere ϲϱeͼeϭϬʹϲeͼe²eнeϮϱeђre

хeϭere ďŝƐe Ϯ͕Ϯere ϲϱeͼeϭϬʹϲeͼe²eнeϭϬeͼeϭϬʹϲeͼe²ϸeнee
Ϯϱeђre

хeϮ͕Ϯere ďŝƐe ϯere Ϭ͕ϯϴeͼeϭϬʹϯeͼe²eнeϰϬeђre

хeϯere ďŝƐe ϭϬ͕ϭere Ϭ͕ϱeͼeϭϬʹϯeͼe²eнeϬ͕ϱeŵre

хeϭϬ͕ϭere ďŝƐe ϮϬ͕ϱere ϭeͼeϭϬʹϯeͼe²eнeeϬ͕ϳϱeŵre

ϬeƉre ďŝƐe ϭeƉre

e

ϭeƉre

хeϭeƉre ďŝƐe ϭϬϬeŶre ϯϱeͼeϭϬʹϲeͼe²eнeϰϲeƉre

хeϭϬϬeŶre ďŝƐe ϭeђre ϮϯeͼeϭϬʹϲeͼe²eнeϰϲeƉre

хeϭeђre ďŝƐe ϭϬeђre ϮϯeͼeϭϬʹϲeͼe²eнeϬ͕ϭϮeŶre

хeϭϬeђre ďŝƐe ϭϬϬeђre ϮϯeͼeϭϬʹϲͼe²eнeϬ͕ϵϮeŶre

хeϭϬϬeђre ďŝƐe ϭeŵre ϮϯeͼeϭϬʹϲeͼe²eнeϲeŶre

хeϭeŵre ďŝƐe ϭϬeŵre ϮϯeͼeϭϬeʹϲͼe²eнeϱϴeŶre

хeϭϬeŵre ďŝƐe ϭϬϬeŵre ϰϭeͼeϭϬʹϲͼe²eнeϱϴϬeŶre

хeϭϬϬeŵre ďŝƐe ϭere Ϭ͕ϭϯeͼeϭϬʹϯͼe²eнeϭϮeђre

ϭere ďŝƐe ϰϬϬere e Ϭ͕ϮϭeͼeϭϬʹϯeͼe²e
2ůĞŝĐŚƐƚƌŽŵƐƚćƌŬĞe
μƚƌŽŵǌĂŶŐĞŶeƵŶĚe
μƚƌŽŵǌĂŶŐĞŶǁĂŶĚůĞƌe

ϭeŵre ďŝƐe ϭϭϬϬere ϭeďŝƐe=etŝĐŬůƵŶŐĞŶe
e ϯeͼeϭϬʹϯeͼe²e e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϵϮeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe(ƺƌŶďĞƌŐe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞeee
–ĞƐƐŐĞƌćƚĞ͕e
ƵĞůůĞŶe

ϭϬeђre ďŝƐe ϮϬ͕ϱere ϭϬeBǌeďŝƐeϭϬeŬBǌe ϮϱeŶreďŝƐeϬ͕ϲϮere ²eсe–ĞƐƐǁĞƌƚe

Ϭ͕Ϭϭeŵre ďŝƐe Ϭ͕ϮϮeŵre ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϮϱeŶre

e
хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϭϮeͼϭϬͲϯeͼe²eнeϭϲeŶre
хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϱͼϭϬͲϯeͼe²eнeϰϬeŶre
хeϱeŬBǌeďŝƐeϭϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼe²eнeϴϬeŶre

e хeϬ͕ϮϮeŵre ďŝƐe Ϯ͕Ϯeŵre ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϰϬeŶre
e

e
хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϭ͕ϮeͼϭϬͲϰeͼe²eнeϯϱeŶre

e хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϱͼϭϬͲϯeͼe²eнeϬ͕ϰeђre
e хeϱeŬBǌeďŝƐeϭϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼe²eнeϬ͕ϴeђre
e хeϮ͕Ϯeŵre ďŝƐe ϮϮeŵre ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϬ͕ϰeђre
e

e
хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϭϮeͼϭϬͲϯeͼe²eнeϬ͕ϯϱeђre

e хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϱͼϭϬͲϯeͼe²eнeϰeђre
e хeϱeŬBǌeďŝƐeϭϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼe²eнeϴeђre
e хeϮϮeŵre ďŝƐe ϮϮϬeŵre ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϰeђre
e

e
хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϭϮeͼϭϬͲϯeͼe²eнeϯ͕ϱeђre

e хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϱͼϭϬͲϯeͼe²eнeϰϬeђre
e хeϱeŬBǌeďŝƐeϭϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼe²eнeϴϬeђre
e хeϮϮϬeŵre ďŝƐe Ϯ͕Ϯere ϮϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϱϱeͼϭϬͲϯeͼe²eнeϯϱeђre e
e e хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϲϱeͼϭϬͲϯeͼe²eнeϴϬeђre e
e e хeϱeŬBǌeďŝƐeϭϬeŬBǌe Ϭ͕ϳϱeͼϭϬͲϯeͼe²eнeϬ͕ϭϲeŵre

e

e хeϮ͕Ϯere ďŝƐe ϯere ϭϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϴeͼϭϬͲϯeͼe²eнeϬ͕ϭeŵre
e e хeϰϱeBǌeďŝƐeϭeŬBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϬ͕ϭeŵre
e хeϯere ďŝƐe ϭϭere ϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϮeŵre
e e хeϭϬϬeBǌeďŝƐeϭeŬBǌe ϭ͕ϬeͼϭϬͲϯeͼe²eнeϮeŵre
e хeϭϭere ďŝƐe ϮϬ͕ϱere ϰϱeBǌeďŝƐeϭϬϬeBǌe ϭ͕ϮeͼϭϬͲϯeͼe²eнeϱeŵre
e e хeϭϬϬeBǌeďŝƐeϭeŬBǌe ϭ͕ϱeͼϭϬͲϯeͼe²eнeϱeŵre



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϵϯeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe(ƺƌŶďĞƌŐe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe

ƵĞůůĞŶe ϱeђre ďŝƐe ϭere ϮϬeBǌeďŝƐeϱeŬBǌe ϯϱeŶreďŝƐeϭϯeŵre ²eсe–ĞƐƐǁĞƌƚe

e ϱeђre ďŝƐe ϭϬϬeђre ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϳeͼϭϬͲϯeͼe²eнeϯϱeŶre

e e e e хeϰϱeBǌeďŝƐeϭeŬBǌe Ϭ͕ϳϲeͼϭϬͲϯeͼe²eнeϯϰeŶre

e хeϭϬϬeђre ďŝƐe ϭeŵre ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϳeͼϭϬͲϯeͼe²eнeϬ͕Ϯϯeђre

e e хeϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϳϭeͼϭϬͲϯeͼe²eнeϬ͕Ϯϯeђre

e e хeϭϬϬeBǌeďŝƐeϱeŬBǌe Ϭ͕ϳϯeͼϭϬͲϯeͼe²eнeϬ͕Ϯeђre

e хeϭeŵre ďŝƐe ϭϬeŵre ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϳeͼϭϬͲϯeͼe²eнeϮ͕ϯeђre

e e хeϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϳϭeͼϭϬͲϯeͼe²eнeϮ͕ϯeђre

e e хeϭϬϬeBǌeďŝƐeϱeŬBǌe Ϭ͕ϳϯeͼϭϬͲϯeͼe²eнeϮeђre

e хeϭϬeŵre ďŝƐe ϭϬϬeŵre ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϳeͼϭϬͲϯeͼe²eнeϮϯeђre

e e хeϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϳϭeͼϭϬͲϯeͼe²eнeϮϯeђre

e e хeϭϬϬeBǌeďŝƐeϱeŬBǌe Ϭ͕ϳϯeͼϭϬͲϯeͼe²eнeϮϬeђre

e хeϭϬϬeŵre ďŝƐe ϭere ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϴeͼϭϬͲϯeͼe²eнeϬ͕Ϯϯeŵre

e e хeϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϴϯeͼϭϬͲϯeͼe²eнeϬ͕ϯϯeŵre

e e хeϭϬϬeBǌeďŝƐeϱeŬBǌe ϭ͕ϲeͼϭϬͲϯeͼe²eнeϬ͕Ϯϭeŵre
tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe

ƵĞůůĞŶ͕e–ĞƐƐŐĞƌćƚĞe

ϭϬeŵre ďŝƐe ϱϬϬere e ϯeђreďŝƐeϬ͕Ϯere
²eсe–ĞƐƐǁĞƌƚe

ϭϬeŵre ďŝƐe ϭere ϰϬeBǌeďŝƐeϭeŬBǌe
e

Ϭ͕ϯϮeͼϭϬͲϯeͼe²e
хeϭere ďŝƐe ϭϬϬere Ϭ͕ϲϵeͼϭϬͲϯeͼe²e

e хeϭϬϬere ďŝƐe ϰϱϬere Ϭ͕ϵeͼϭϬͲϯeͼe²e e
μƚƌŽŵǌĂŶŐĞŶeƵŶĚe
μƚƌŽŵǌĂŶŐĞŶǁĂŶĚůĞƌe

ϭeŵre ďŝƐe ϭϭϬϬere

ϭeďŝƐe=etŝĐŬůƵŶŐĞŶe
ϭϬeBǌeďŝƐeϭeŬBǌe

хeϭeŬBǌeďŝƐeϭϬeŬBǌͬ=e
e

ϰeͼeϭϬʹϯͼe²e
e

²eсe–ĞƐƐǁĞƌƚe

5ƌƐĂƚǌĂďůĞŝƚƐƚƌŽŵƐƚćƌŬĞe

Ϭ͕Ϯeђre ďŝƐe ϮϬϬeŵre

e
ĂŶeJ=eďŝƐeϭe2ёe
-ieďŝƐeϲϬeBǌe

e

ϭϳͼeϭϬʹϲeͼefeďŝƐeϱ͕ϴeͼeϭϬʹϯeͼe²e
e

μŝĞŚĞe–Ăƚƌŝǆe=–͘Ϯe
e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϵϰeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe(ƺƌŶďĞƌŐe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe Ϭeɏe
ϮͲ-ƌĂŚƚe3ƵƌǌƐĐŚůƵƐƐe Ϭ͕ϱeŵɏe Zeсe–ĞƐƐǁĞƌƚe

e
e
�ǁŝƐĐŚĞŶǁĞƌƚĞe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

7ĞƐƚǁĞƌƚĞe ϰͲ-ƌĂŚƚͲ3ƵƌǌƐĐŚůƵƐƐe Ϭ͕ϯϱeђɏe
e ϭϬϬeђёe e Ϭ͕ϰϱeͼeϭϬʹϯeͼeZe

e ϭeŵёe Ϭ͕ϭϳeͼeϭϬʹϯeͼeZe

e ϭϬeŵёe Ϭ͕ϭϳeͼeϭϬʹϯeͼeZe

e ϭϬϬeŵёe Ϭ͕ϭϬeͼeϭϬʹϯeͼeZe

e ϭeё͖ee
ϭϬeё͖e
ϭϬϬeё͖e
ϭeŬё͖ee
ϭϬeŬё͖e
ϭϬϬeŬё͖e
ϭe–ё͖ee
ϭϬe–ё͖e
ϭϬϬe–ё͖e

ϰϬeͼeϭϬʹϲeͼeZe
ϮϯeͼeϭϬʹϲeͼeZe
ϭϰeͼeϭϬʹϲeͼeZe
ϭϬeͼeϭϬʹϲeͼeZe
ϵ͕ϱeͼeϭϬʹϲeͼeZe
ϭϭeͼeϭϬʹϲeͼeZe
ϭϱeͼeϭϬʹϲeͼeZe
ϯϭeͼeϭϬʹϲeͼeZe
ϭϬϬeͼeϭϬʹϲeͼeZe

e ϭeё͖ee
ϭϬeё͖e
ϭϬϬeё͖e
ϭeŬё͖ee
ϭϬeŬё͖e
ϭϬϬeŬё͖e
ϭe–ё͖ee
ϭϬe–ё͖e
ϭϬϬe–ё͖e
ϭe2ёe

e

ϳϲeͼeϭϬʹϲeͼeZe
ϮϬeͼeϭϬʹϲeͼeZe
ϭϳeͼeϭϬʹϲeͼeZe
ϭϬeͼeϭϬʹϲeͼeZe
ϭϬeͼeϭϬʹϲeͼeZe
ϭϯeͼeϭϬʹϲeͼeZe
ϭϵeͼeϭϬʹϲeͼeZe
ϳϬeͼeϭϬʹϲeͼeZe
Ϭ͕ϱϵeͼeϭϬʹϯeͼeZe
ϱ͕ϵeͼeϭϬʹϯeͼeZe

e

–ĞƐƐŐĞƌćƚĞe ϬeďŝƐeфeϭϭeёe
ϭϭeёeďŝƐeфeϭϭϬeёe
ϭϭϬeёeďŝƐeфeϭϭϬeŬёe
ϭϭϬeŬёeďŝƐeфeϭ͕ϭe–ёe
ϭ͕ϭe–ёeďŝƐeфeϯ͕ϯe–ёe
ϯ͕ϯe–ёeďŝƐeфeϭϭe–ёe
ϭϭe–ёeďŝƐeфeϯϯe–ёe
ϯϯe–ёeďŝƐeфeϭϭϬe–ёe
ϭϭϬe–ёeďŝƐeфeϯϯϬe–ёe
ϯϯϬe–ёeďŝƐeфeϭ͕ϭe2ёe

e

ϰϬeͼeϭϬʹϲeͼeZe
ϯϱeͼeϭϬʹϲeͼeZe
ϮϴeͼeϭϬʹϲeͼeZe
ϯϮeͼeϭϬʹϲeͼeZe
ϲϬeͼeϭϬʹϲeͼeZe
Ϭ͕ϭϯeͼeϭϬʹϯeͼeZe
Ϭ͕ϮϱeͼeϭϬʹϯeͼeZe
Ϭ͕ϱeͼeϭϬʹϯeͼeZe
ϯeͼeϭϬʹϯeͼeZe
ϭϱeͼeϭϬʹϯeͼeZe

e

tĞĐŚƐĞůƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe
;sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌͿe

ϱϬϬeђɏe ďŝƐe ϰϱeŬɏe ϭϬeBǌeďŝƐeϭϬeŬBǌe RUU ⋅+ 2

U

2

I
e

e
Ϭ͕ϭϳeͼeϭϬʹϯeͼeZe

ďŝƐe
ϭ͕ϳeͼeϭϬʹϯeͼeZe

e
μŝĞŚĞe–Ăƚƌŝǆe=–͘ϯe

Zeсe–ĞƐƐǁĞƌƚe
hfeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
3ĂůŝďƌŝĞƌƐƚƌŽŵƐƚćƌŬĞe
h·eŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
ŐĞŵĞƐƐĞŶĞŶeμƉĂŶŶƵŶŐe
ĂŵetŝĚĞƌƐƚĂŶĚe

e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϵϱeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe(ƺƌŶďĞƌŐe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

fŶĚƵŬƚŝǀŝƚćƚe
7ĞƐƚǁĞƌƚĞe

ϬeђBe ϮͲ-ƌĂŚƚͲ3ƵƌǌƐĐŚůƵƐƐe Ϭ͕ϬϯeђBe e

e

ϭϬϬeђBe
ϭϬϬeBǌe Ϭ͕ϱϰeͼeϭϬʹϯeͼe>e

e
>eсe–ĞƐƐǁĞƌƚee
e
e
sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌee
ϱϬeŵёeчeͮ�ͮeчeϭϭeŬёe
e

e
ϭeŬBǌe Ϭ͕ϮϴeͼeϭϬʹϯeͼe>e
ϭϬeŬBǌe Ϭ͕ϮϵeͼeϭϬʹϯeͼe>e

ϭeŵBe
ϭϬϬeBǌe Ϭ͕ϭϰeͼeϭϬʹϯeͼe>e
ϭeŬBǌe Ϭ͕ϭϰeͼeϭϬʹϯeͼe>e

e ϭϬeŬBǌe Ϭ͕ϮϰeͼeϭϬʹϯeͼe>e
ϭϬeŵBe ϭϬϬeBǌ͖ee Ϭ͕ϭϯeͼeϭϬʹϯeͼe>e

e ϭeŬBǌ͖eϭϬeŬBǌe Ϭ͕ϭϲeͼeϭϬʹϯeͼe>e
ϭϬϬeŵBe ϭϬϬeBǌ͖eϭeŬBǌe Ϭ͕ϭϯeͼeϭϬʹϯeͼe>e

e ϭϬeŬBǌe Ϭ͕ϮϴeͼeϭϬʹϯeͼe>e
ϭeBe ϭϬϬeBǌ͕eϭeŬBǌe Ϭ͕ϮϬeͼeϭϬʹϯeͼe>e

3ĂƉĂǌŝƚćƚe
7ĞƐƚǁĞƌƚĞe

ϬeƉ7e e Ϭ͕ϮeƉ7e qĞĞƌůĂƵĨe

ϭeƉ7e
ϭeŬBǌe Ϭ͕ϲϯeͼeϭϬʹϯeͼece

ceсe–ĞƐƐǁĞƌƚee
e
e
sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌee
ϭeёeчeͮ�ͮeчeϭϭϬe–ёe
e
e

ϭϬeŬBǌe Ϭ͕ϯϭeͼeϭϬʹϯeͼece

ϭϬeƉ7e
ϭeŬBǌe ϰϮeͼeϭϬʹϲeͼece
ϭϬeŬBǌ͖ee
ϭϬϬeŬBǌe

ϱϯeͼeϭϬʹϲeͼece
ϴϴeͼeϭϬʹϲeͼece

e eϭe–Bǌe Ϭ͕ϮϰeͼeϭϬʹϯeͼece
ϭϬϬeƉ7e ϭeŬBǌe ϯϵeͼeϭϬʹϲeͼece

ϭeŶ7e ϭeŬBǌe ϳϭeͼeϭϬʹϲeͼece
ϭϬϬeŬBǌe Ϭ͕ϭϯeͼeϭϬʹϯeͼece

ϭϬeŶ7e
ϭϬϬeBǌe Ϭ͕ϰϵeͼeϭϬʹϯeͼece
ϭeŬBǌe Ϭ͕ϮϭeͼeϭϬʹϯeͼece
ϭϬeŬBǌe Ϭ͕ϮϯeͼeϭϬʹϯeͼece

ϭϬϬeŶ7e
ϭϬϬeBǌ͖ee
ϭeŬBǌ͖ee
ϭϬeŬBǌe

Ϭ͕ϮϭeͼeϭϬʹϯeͼece
Ϭ͕ϮϬeͼeϭϬʹϯeͼece
Ϭ͕ϭϳeͼeϭϬʹϯeͼece

ϭeђ7e ϭϬϬeBǌ͖eϭeŬBǌe Ϭ͕ϮϵeͼeϭϬʹϯeͼece
Ϭ͕ϭϯeͼeϭϬʹϯeͼece

ϭϬeŬBǌe Ϭ͕ϮϵeͼeϭϬʹϯeͼece



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϵϲeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe(ƺƌŶďĞƌŐe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƚƌŽŵůĞŝƐƚƵŶŐe
–ĞƐƐŐĞƌćƚĞe
e

Ϭete ďŝƐe ϮϭeŬte ϬeŵseďŝƐeϭϬϮϬese
ϬeђreďŝƐeϮϬ͕ϱere

Wtt ⋅+ 22

f·
e

Ϭ͕Ϯϭ⋅eϭϬͲϯe⋅WeďŝƐeϬ͕ϳϬe⋅eϭϬͲϯe
⋅We

e
Weсe–ĞƐƐǁĞƌƚe
e

ďĞŝe�ĂŶŐĞŶĂďŐƌŝĨĨe Ϭete ďŝƐe ϯϬϬeŬte ϬeseďŝƐeϯϯϬese
ϬeŵreďŝƐeϭϬϬϬere

Wtt ⋅+ 22

-·XŝŶ
e

ũĞĚŽĐŚeŶŝĐŚƚeŬůĞŝŶĞƌeĂůƐe
Ϭ͕Ϯe⋅eϭϬͲϯe⋅eWe

tŝŶeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
tŝƌŬůĞŝƐƚƵŶŐeĚĞƌe
5ŝŶĨĂĐŚǁŝĐŬůƵŶŐ͘e

tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe
–ĞƐƐŐĞƌćƚĞe

Ϭ͕ϭϭeŵte ďŝƐe ϮϭeŬte
W=eсeϭ͖eϰϱeBǌeďŝƐeϲϱeBǌe

ϯϯeŵseďŝƐeϭϬϮϬese
ϯ͕ϯeŵreďŝƐeϮϬere

Ϭ͕ϳ⋅eϭϬͲϯe⋅eWeeďŝƐeeϭ͕ϰe⋅eϭϬͲϯe⋅eWe

Weсe–ĞƐƐǁĞƌƚe
W=eсeqĞŝƐƚƵŶŐƐĨĂŬƚŽƌe
;ŬĂƉĂǌŝƚŝǀeŽĚĞƌe
ŝŶĚƵŬƚŝǀͿe
e
e
e

ϭϱet͖eϲϬet͖eϭϬϬet͖eϰϬϬet͖e
ϱϬϬet͖eϭeŬt͖eϮeŬt͖eϰeŬte

W=eсeϭ͖eϰϱeBǌeďŝƐeϲϱeBǌe
ϱϬes͖eϮϬϬesee

Ϭ͕ϯer͖eϮer͖eϭϬer͖eϮϬere
Ϭ͕ϭϲ⋅eϭϬͲϯe⋅eWe

ϭ͕ϱet͖eϲete ϯϬeŵr͖e Ϭ͕Ϯϲe⋅eϭϬͲϯe⋅eWe

Ϯ͕ϯete ďŝƐe ϮϬ͕ϲeŬte
ϰϱeBǌeďŝƐeϲϱeBǌ͖eW=eсeϭe

ϮϯeseďŝƐeϭϬϮϬese
ϯϬeŵreďŝƐeϮϬ͕ϱere

Ϭ͕ϯϮe⋅ϭϬͲϯe⋅%eďŝƐeϬ͕ϰϴe⋅ϭϬͲϯe⋅We e

e ϰϱeBǌeďŝƐeϲϱeBǌe
ϮϮϬes͖eϭere e

ee
ϮϮϬete W=eсeϭe Ϭ͕ϭϲe⋅eϭϬͲϯe⋅eWe
ϭϵϴete W=eсeϬ͕ϵe Ϭ͕ϭϴe⋅eϭϬͲϯe⋅eWe
ϭϭϬete W=eсeϬ͕ϱe Ϭ͕Ϯϵe⋅eϭϬͲϯe⋅eWe
ϮϮete W=eсeϬ͕ϭe ϭ͕ϰe⋅eϭϬͲϯe⋅eWe
ϭϭete W=eсeϬ͕Ϭϱe Ϯ͕ϳe⋅eϭϬͲϯe⋅eWe

e e e

ϯϯeseďŝƐeϯϯϬese
ϯϯϬeŵreďŝƐeфeϯere
ϰϱeBǌeďŝƐeϲϱeBǌe
Ϭ͕ϬϱeчeW=eфeϭe

e e

ϭϬete ďŝƐe ϭeŬte fŶĚƵŬƚŝǀ͕eŬĂƉĂǌŝƚŝǀe Ϭ͕ϮϮete ee

ďĞŝe�ĂŶŐĞŶĂďŐƌŝĨĨe Ϭ͕ϱete ďŝƐe ϮϭϴeŬte

ϯϯeseďŝƐeϯϯϬese
ϭϬeŵreďŝƐeϲϲϬere
ϰϱeBǌeďŝƐeϲϱeBǌe
Ϭ͕ϬϱeчeW=eчeϭe

ϭeďŝƐeϲϬetŝĐŬůƵŶŐĞŶe
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-·XŝŶ
e

ũĞĚŽĐŚeŶŝĐŚƚeŬůĞŝŶĞƌeĂůƐe
Ϭ͕ϰe⋅eϭϬͲϯe⋅eWe

e

tŝŶeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
tŝƌŬůĞŝƐƚƵŶŐeĚĞƌe
5ŝŶĨĂĐŚǁŝĐŬůƵŶŐ͘e-ŝĞe
ƌĞůĂƚŝǀĞe·ŶƐŝĐŚĞƌŚĞŝƚe
ĚĞƐe–ĞƐƐŽďũĞŬƚƐet-·Xe
ŝŵe–ĞƐƐŬƌĞŝƐeƵŶĚeŝŵe
μƚƌĞƵĨĞůĚeĚĞƐe
ƐƚƌŽŵĚƵƌĐŚĨůŽƐƐĞŶĞŶe
qĞŝƚĞƌƐeŝƐƚeǌƵe
ďĞƌƺĐŬƐŝĐŚƚŝŐĞŶ͘e

qĞŝƐƚƵŶŐƐĨĂŬƚŽƌe Ϭe ďŝƐe Ϭ͕ϰe
ϯϯeseďŝƐeϯϯϬese

ϯϯϬeŵreďŝƐeϮ͕Ϯere
ϰϱeBǌeďŝƐeϲϱeBǌe

Ϭ͕ϭϱe⋅eϭϬͲϯe
e

хeϬ͕ϰe ďŝƐee фeϭe ͲϲϬe⋅eϭϬͲϲe⋅e%eнeϬ͕ϭϲe⋅eϭϬͲϯe

ϭe ϴϵe⋅eϭϬͲϲe
tĞĐŚƐĞůƐƚƌŽŵͲ
ďůŝŶĚůĞŝƐƚƵŶŐe
–ĞƐƐŐĞƌćƚĞe

ϬeǀĂƌe ďŝƐe ϭeŬǀĂƌe ϰϱeBǌeďŝƐeϲϱeBǌe ·%e⋅eǀĂƌͬte ·%eŝƐƚeĚŝĞe·ŶƐŝĐŚĞƌŚĞŝƚe
ĚĞƌetŝƌŬůĞŝƐƚƵŶŐe



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϵϳeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe(ƺƌŶďĞƌŐe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

7ƌĞƋƵĞŶǌeĨeee
ee–ĞƐƐƵŶŐeƵŶĚeμǇŶƚŚĞƐĞe Ϭ͕ϬϭeBǌe ďŝƐe ϭϴe2Bǌe e Ϭ͕ϱeͼeϭϬʹϵeͼeĨeнehXĨe

·XĨe͗e
XƌŝŐŐĞƌƵŶƐŝĐŚĞƌŚĞŝƚe

�ĞŝƚŝŶƚĞƌǀĂůůeȴƚe ϬeŶƐe ďŝƐe Ϭ͕ϳeŵƐe
e

ϭ͕ϮeŶƐe e
e ϮeŶƐe ďŝƐe ϭϬϬeƐe ϭ͕ϱeͼeϭϬʹϲeͼeȴƚeнeϱϬeƉƐe e
e ϭeƐe ďŝƐe ϭϬϬeŚe ϭϰeͼeϭϬʹϲeͼeȴƚeнe·XĨe e
-ƌĞŚǌĂŚůe Ϭ͕ϬϮeƐʹϭe ďŝƐe ϭϴϬϬϬeƐʹϭe e ϯ͕ϳeͼeϭϬʹϲeͼeĨe e
ZƐǌŝůůŽƐŬŽƉe

sĞƌƚŝŬĂůe
Ϭese ďŝƐe ϱese -ieďŝƐeϭϬeŬBǌe ϭ͕ϭeͼeϭϬʹϯeͼeheнeϲϲeђse h͗eDĞƐƐǁĞƌƚe
ϱese e ϭϯϬese ϭ͕ϮeͼeϭϬʹϯeͼeheнeϰϰeђse

ZƐǌŝůůŽƐŬŽƉe
BŽƌŝǌŽŶƚĂůe

ϭeŶƐe ďŝƐe фeϭϬϬeŶƐe e Ϭ͕ϲeͼeϭϬʹϲeͼedeнeϲϬeĨƐe deсe–ĞƐƐǁĞƌƚe
ϭϬϬeŶƐe ďŝƐee ϮϬeŵƐe ϯ͕ϭeͼeϭϬʹϲeͼedeнeϭϭeĨƐe

e хeϮϬeŵƐe ďŝƐe ϱeƐe ϭ͕ϮeͼeϭϬʹϯeͼedϸeнeϮϵeͼeϭϬʹϲeͼede

ZƐǌŝůůŽƐŬŽƉĞee
eesĂŶĚďƌĞŝƚĞeĨe
;7ƌĞƋƵĞŶǌŐĂŶŐͿe
e

ϱϬeŬBǌe e e

e

ϯ͕ϯeͼeϭϬʹϮeͼeĨe

Ĩeсe–ĞƐƐǁĞƌƚe

хeϱϬeŬBǌe ďŝƐe ϭϬϬe–Bǌe Ϯ͕ϱeͼeϭϬʹϮeͼeĨe
хeϭϬϬe–Bǌe ďŝƐe ϯϬϬe–Bǌe ϯ͕ϭeͼeϭϬʹϮeͼeĨe
хeϯϬϬe–Bǌe ďŝƐe ϲϬϬe–Bǌe ϱ͕ϱeͼeϭϬʹϮeͼeĨe
хeϲϬϬe–Bǌe ďŝƐe ϭ͕ϭe2Bǌe ϲ͕ϱeͼeϭϬʹϮeͼeĨe
хeϭ͕ϭe2Bǌe ďŝƐe Ϯe2Bǌe ϲ͕ϴeͼeϭϬʹϮeͼeĨe
хeϮe2Bǌe ďŝƐe ϰe2Bǌe ϵ͕ϱeͼeϭϬʹϮeͼeĨe

7ƌĞƋƵĞŶǌeĨee
�ĞŝƚďĂƐŝƐee

e
ϭϬe–Bǌe e e

Ϭ͕ϮeͼeϭϬʹϲeͼeĨe
e

rŶƐƚŝĞŐƐǌĞŝƚe
eeeeZƐǌŝůůŽƐŬŽƉĞe

ϱϬeƉƐe ďŝƐe ϭeŵƐe Ϭ͕ϬϱeseďŝƐeϭ͕Ϯese ϰeƉƐeнeϱ͕ϳeͼeϭϬʹϯeͼede e
ϭeŶƐe ďŝƐe ϭeŵƐe Ϭ͕ϭeďŝƐeϯese Ϯ͕ϱeƉƐeнeϱ͕ϴeͼeϭϬʹϯeͼede e

rŶƐƚŝĞŐƐǌĞŝƚe
eeee2ĞŶĞƌĂƚŽƌĞŶ͕e%ƵůƐĞe

Ϭ͕ϱeŶƐe ďŝƐe фeϮ͕ϱeŶƐe e ϮϴeƉƐeнeϭϰeͼeϭϬʹϯeͼede e

e Ϯ͕ϱeŶƐe ďŝƐe ϱeŵƐe e ϭϯeƉƐeнeϮϴeͼeϭϬʹϯeͼede e

B7ͲqĞŝƐƚƵŶŐe
rƵƐŐĂŶŐƐůĞŝƐƚƵŶŐe
ƵŶĚe3ĂůŝďƌŝĞƌƵŶŐƐĨĂŬƚŽƌe
ǀŽŶeB7Ͳ
ƵĞůůĞŶe
e

ϭϬeђte ďŝƐe ϴϬeŵte

-ieďŝƐeϱϬe–Bǌe
ϱϬe–BǌeďŝƐeϰe2Bǌe
ϰe2BǌeďŝƐeϭϮe2Bǌe
ϭϮe2BǌeďŝƐeϭϴe2Bǌe

ϵ͕ϱeͼeϭϬʹϯeͼeWe
ϭϰeͼeϭϬʹϯeͼeWe
ϮϮeͼeϭϬʹϯeͼeWe
ϯϲeͼeϭϬʹϯeͼeWe

=Ͳ3ŽŶŶĞŬƚŽƌ͕eϱϬeZŚŵe
ͮȳ2eͮчeϬ͕Ϭϯϱe
Ĩeчeϰe2Bǌe
ͮȳ2eͮчeϬ͕Ϭϱϲe
ĨeчeϭϮe2Bǌe
ͮȳ2eͮчeϬ͕Ϭϳϱe
Ĩeчeϭϴe2Bǌe
ĂŶĚĞƌĞe3ŽŶŶĞŬƚŽƌĞŶe
ƵŶĚe
JĞĨůĞǆŝŽŶƐĨĂŬƚŽƌĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

B7ͲμƉĂŶŶƵŶŐehE=ee

ƵĞůůĞŶeŵŝƚeB7Ͳ
μƉĂŶŶƵŶŐƐĂŶǌĞŝŐĞe
ďĞǌƺŐůŝĐŚeϱϬeёe

ϮϮeŵsee ďŝƐe Ϯese -ieďŝƐeϭϴe–Bǌe
( )
2

)(
PW

UW
HF

= e
t;WͿeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
ŐĞŵĞƐƐĞŶĞŶeqĞŝƐƚƵŶŐe
ĂŶe�ϬeсeϱϬeёe

e
  



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϵϴeǀŽŶeϭϳϯ
e

e

Permanentes Laboratorium – Standort Nürnberge

–Ăƚƌŝǆe=–͘ϭeJĞĐŚƚĞĐŬƐƉĂŶŶƵŶŐe
eeeeeeeeeeeeZĞĐŚƚĞĐŬƐƉĂŶŶƵŶŐe΀s΁e
e
e
,ƌĞƋƵĞŶǌe΀dǌ΁e

Ϭ͕ϬϬϭe Ϭ͕Ϭϭe Ϭ͕ϭe Ϭ͕ϭe Ϭ͕ϱe ϭe ϱe ϭϬe ϱϬe ϭϬϬe

ϭϬe ϯ͕ϴ5ͲϬϳe ϱϭϮ͕Ϯ5Ͳϵe Ϯ͕ϰϰ5ͲϬϲe Ϯ͕ϯϳ5ͲϬϲe ϭ͕ϭϮ5ͲϬϱe Ϯ͕Ϯ5ͲϬϱe ϭϭϬ͕ϰ5Ͳϲe ϮϱϬ͕Ϭ5Ͳϲe ϭ͕Ϯ5Ͳϯe Ϯ͕ϯ5Ͳϯe

ϭϬϬe ϳ͕ϰ5ͲϬϳe ϴϭϰ͕ϲ5Ͳϵe Ϯ͕ϱϮ5ͲϬϲe Ϯ͕ϰϲ5ͲϬϲe ϭ͕ϭϮ5ͲϬϱe Ϯ͕Ϯ5ͲϬϱe ϭϭϬ͕ϰ5Ͳϲe ϮϱϬ͕Ϭ5Ͳϲe ϭ͕Ϯ5Ͳϯe Ϯ͕ϯ5Ͳϯe

ϭϬϬϬe ϲ͕ϰ5ͲϬϲe ϲ͕ϰ5Ͳϲe ϲ͕ϵϵ5ͲϬϲe ϲ͕ϵϳ5ͲϬϲe ϭ͕ϯϰ5ͲϬϱe Ϯ͕ϰ5ͲϬϱe ϭϭϭ͕ϲ5Ͳϲe Ϯϱϭ͕ϱ5Ͳϲe ϭ͕Ϯ5Ͳϯe Ϯ͕ϯ5Ͳϯe

ϭϬϬϬϬe ϲ͕ϯ5ͲϬϱe ϲϯ͕ϳ5Ͳϲe ϲ͕ϱϲ5ͲϬϱe ϲ͕ϱϲ5ͲϬϱe ϳ͕ϰϳ5ͲϬϱe ϴ͕ϳ5ͲϬϱe ϮϬϬ͕ϱ5Ͳϲe ϯϲϵ͕ϱ5Ͳϲe ϭ͕ϲ5Ͳϯe ϯ͕Ϯ5Ͳϯe
e

–Ăƚƌŝǆe=–͘Ϯe5ƌƐĂƚǌĂďůĞŝƚƐƚƌŽŵƐƚćƌŬĞe

(ŽƌŵĂůǁŝĚĞƌƐƚĂŶĚeZEe ϭeŬёe ϭϬeŬёe ϭϬϬeŬёe ϭeOёe ϭϬeOёe ϭϬϬeOёe ϭe8ёe

(ŽŵŝŶĂůƐƉĂŶŶƵŶŐee ^ƚƌŽŵƐƚćƌŬĞeͮeĞƌǁĞŝƚĞƌƚĞeOĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeh ŝŶeђiͬiee ^ƚƌŽŵƐƚćƌŬĞeͮeh ŝŶeŵiͬie

ϲϬesee ϲϬeŵre

ϭϮe

ϲeŵre

ϭϮe

ϲϬϬeђre

ϭϮe

ϲϬeђre

ϮϬe

ϲeђre

ϳϭe

ϲϬϬeŶre

Ϭ͕ϲe

ϲϬeŶre

ϱ͕ϴe
ϭϭϬesee ϭϭϬeŵree ϭϭeŵree ϭ͕ϭeŵree ϭϭϬeђree ϭϭeђree ϭ͕ϭeђree ϭϭϬeŶre

ϮϯϬesee ϮϯϬeŵree Ϯϯeŵree Ϯ͕ϯeŵree ϮϯϬeђree Ϯϯeђree Ϯ͕ϯeђree ϮϯϬeŶre

ϰϬϬesee ϰϬϬeŵree ϰϬeŵree ϰeŵree ϰϬϬeђree ϰϬeђree ϰ͕Ϭeђree ϰϬϬeŶre

e

–Ăƚƌŝǆe=–͘ϯetĞĐŚƐĞůƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe

^ƉĂŶŶƵŶŐe΀s΁e
e
e

^ƚƌŽŵƐƚćƌŬĞe΀i΁e

Ϭ͕ϬϬϭese Ϭ͕ϬϭϬese Ϭ͕ϬϭϬese Ϭ͕ϭϬϬese Ϭ͕ϭϬϬese ϭ͕ϬϬϬese ϭ͕ϬϬϬese ϭϬ͕ϬϬϬese ϭϬ͕ϬϬϬese ϭϬϬ͕ϬϬϬese

Ϯ͕ϮeʞeϭϬͲϯere ϭ͕ϱϳ5ͲϬϯe ϰ͕ϲϲ5ͲϬϰe ϰ͕ϲϲ5ͲϬϰe ϯ͕ϬϬ5ͲϬϰe ϯ͕ϬϬ5ͲϬϰe Ϯ͕ϵϴ5ͲϬϰe Ϯ͕ϵϴ5ͲϬϰe ϯ͕ϬϬ5ͲϬϰe ϯ͕ϬϬ5ͲϬϰe ϯ͕ϳϴ5ͲϬϰe
ϮϮeʞeϭϬͲϯere ϭ͕ϱϱ5ͲϬϯe ϯ͕ϵϳ5ͲϬϰe ϯ͕ϵϳ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe ϭ͕ϳϮ5ͲϬϰe ϭ͕ϳϮ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe Ϯ͕ϴϵ5ͲϬϰe
Ϭ͕ϮϮere ϭ͕ϱϱ5ͲϬϯe ϯ͕ϵϳ5ͲϬϰe ϯ͕ϵϳ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe ϭ͕ϳϮ5ͲϬϰe ϭ͕ϳϮ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe Ϯ͕ϴϵ5ͲϬϰe
Ϯ͕Ϯere ϭ͕ϲϰ5ͲϬϯe ϲ͕ϳϴ5ͲϬϰe ϲ͕ϳϴ5ͲϬϰe ϱ͕ϳϲ5ͲϬϰe ϱ͕ϳϲ5ͲϬϰe ϱ͕ϳϲ5ͲϬϰe ϱ͕ϳϲ5ͲϬϰe ϱ͕ϳϲ5ͲϬϰe ϱ͕ϳϲ5ͲϬϰe ϲ͕Ϯϭ5ͲϬϰe
e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϵϵeǀŽŶeϭϳϯ
e

e

zŝŵĞŶƐŝŽŶĞůůĞeOĞƐƐŐƌƂƘĞŶe
e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵe^ƚĂŶĚŽƌƚe(ƺƌŶďĞƌŐe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

qćŶŐĞe e e e e e  

–ĞƐƐƐĐŚŝĞďĞƌeĨƺƌee
rƵƘĞŶͲ͕efŶŶĞŶͲeƵŶĚe
XŝĞĨĞŶŵĂƘĞeΎe

Ϭeŵŵe ďŝƐe ϱϬϬeŵŵe s-fͬs-5ͬ-2
eϮϲϭϴe
sůĂƚƚeϵ͘ϭ͗ϮϬϬϲee ϮϬeђŵeнeϭϱeͼeϭϬʹϲeͼeůe

ů͗e–ĞƐƐǁĞƌƚe

sƺŐĞůŵĞƐƐƐĐŚƌĂƵďĞŶeΎe Ϭeŵŵe ďŝƐe ϯϬϬeŵŵe s-fͬs-5ͬ-2
eϮϲϭϴe
sůĂƚƚeϭϬ͘ϭ͗ϮϬϬϭee ϮeђŵeнeϲeͼeϭϬʹϲeͼeůe

�ǇůŝŶĚƌŝƐĐŚĞe=ŽƌŵĂůĞeeeeeee
JŝŶŐĞeΎe
eeeeee-ƵƌĐŚŵĞƐƐĞƌee

ϭeŵŵe ďŝƐe ϵϬeŵŵe
s-fͬs-5ͬ-2
e

ϮϲϭϴesůĂƚƚeϰ͘ϭ͗ϮϬϬϲee
ZƉƚŝŽŶeϯe

Ϭ͕ϵeђŵeнeϭϬeͼeϭϬʹϲeͼeĚe
ĚeŝƐƚeĚĞƌeŐĞŵĞƐƐĞŶĞe
-ƵƌĐŚŵĞƐƐĞƌe
e

qĞŚƌĚŽƌŶĞeΎe
eeeeee-ƵƌĐŚŵĞƐƐĞƌee ϭeŵŵe ďŝƐe ϭϮϬeŵŵe

s-fͬs-5ͬ-2
e
ϮϲϭϴesůĂƚƚeϰ͘ϭ͗ϮϬϬϲee

ZƉƚŝŽŶeϯe
Ϭ͕ϲeђŵeнeϭ͕ϴeͼeϭϬʹϲeͼeĚe

%ƌƺĨƐƚŝĨƚĞeΎe
eeeee-ƵƌĐŚŵĞƐƐĞƌee ϭeŵŵe ďŝƐe ϭϮϬeŵŵe

s-fͬs-5ͬ-2
e
ϮϲϭϴesůĂƚƚeϰ͘Ϯ͗ϮϬϬϳee

ZƉƚŝŽŶeϭe
Ϭ͕ϲeђŵeнeϭ͕ϴeͼeϭϬʹϲeͼeĚe

2ĞǁŝŶĚĞůĞŚƌĞŶeΎe
;ĞŝŶͲeƵŶĚeŵĞŚƌŐćŶŐŝŐĞe
ǌǇůŝŶĚƌŝƐĐŚĞerƵƘĞŶͲeƵŶĚe
fŶŶĞŶŐĞǁŝŶĚĞeŵŝƚe
ŐĞƌĂĚůŝŶŝŐĞŶe7ůĂŶŬĞŶ͕e
ƐǇŵŵĞƚƌŝƐĐŚĞŵe%ƌŽĨŝů͕e
=ĞŶŶƐƚĞŝŐƵŶŐeƵŶĚe
=ĞŶŶƉƌŽĨŝůǁŝŶŬĞůͿe

e e e ee e

e

eeeeeerƵƘĞŶŐĞǁŝŶĚĞe
eeeeeeeeee5ŝŶĨĂĐŚĞƌe
eeeeeeeeee7ůĂŶŬĞŶĚƵƌĐŚŵĞƐƐĞƌe

ϭeŵŵe ďŝƐe ϭϮϬeŵŵe

s-fͬs-5ͬ-2
e
ϮϲϭϴesůĂƚƚeϰ͘ϴ͗ϮϬϬϲee

ZƉƚŝŽŶeϭe
-ƌĞŝĚƌĂŚƚŵĞƚŚŽĚĞe
;ƐĞŶŬƌĞĐŚƚeǌƵƌe
2ĞǁŝŶĚĞĂĐŚƐĞͿe

Ϯ͕ϵeђŵeнeϳ͕ϳeͼeϭϬʹϲeͼeĚe

fŶŶĞŶŐĞǁŝŶĚĞe
eeeeeeeeee5ŝŶĨĂĐŚĞƌe
eeeeeeeeee7ůĂŶŬĞŶĚƵƌĐŚŵĞƐƐĞƌe e e e

s-fͬs-5ͬ-2
e
ϮϲϭϴesůĂƚƚeϰ͘ϵ͗ϮϬϬϲee

ZƉƚŝŽŶeϭe
�ǁĞŝŬƵŐĞůŵĞƚŚŽĚĞe

;ƐĞŶŬƌĞĐŚƚeǌƵƌe
2ĞǁŝŶĚĞĂĐŚƐĞͿe

Ϯ͕ϲeђŵeнeϱ͕ϱeͼeϭϬʹϲeͼeĚe

e
e e
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e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϬϬeǀŽŶeϭϳϯ
e

e

μƚĞŝŶĨƵƌƚe

eeeeeeeeee&ůĞŬƚƌŝƐĐŚĞeOĞƐƐŐƌƂƘĞŶe
e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe^ƚĞŝŶĨƵƌƚe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƉĂŶŶƵŶŐe

ƵĞůůĞŶe

Ϭese e ϭϮϬeŶse 3ƵƌǌƐĐŚůƵƐƐďƌƺĐŬĞe

Ϭese ďŝƐe Ϭ͕ϭese

e

ϰeͼeϭϬʹϲeͼeheнeϬ͕ϯϲeђse heсe–ĞƐƐǁĞƌƚe
eхeϬ͕ϭese ďŝƐe ϭese ϯ͕ϳeͼeϭϬʹϲeͼeheнeϬ͕ϯϱeђse

хeϭese ďŝƐe ϭϬese ϯ͕ϮeͼeϭϬʹϲeͼeheнeϬ͕ϱϲeђse

хeϭϬese ďŝƐe ϭϬϬese ϱ͕ϯeͼeϭϬʹϲeͼeheнeϯϰeђse

хeϭϬϬese ďŝƐe ϱϬϬese ϵ͕ϲeͼeϭϬʹϲeͼeheͲeϬ͕ϯϰeŵse

хeϱϬϬese ďŝƐe ϭϬϱϬese ϯϬeͼeϭϬʹϲeͼeheͲeϭϬeŵse
2ůĞŝĐŚƐƉĂŶƵŶŶƵŶŐe
–ĞƐƐŐĞƌćƚĞe

Ϭese ďŝƐe ϮϮϬeŵse

e

ϲeͼeϭϬʹϲeͼeheнeϬ͕ϲeђse heсe–ĞƐƐǁĞƌƚe
eхeϮϮϬeŵse ďŝƐe Ϯ͕Ϯese ϱeͼeϭϬʹϲeͼeheнeϭeђse

хeϮ͕Ϯese ďŝƐe ϭϭese ϰeͼeϭϬʹϲeͼeheнeϯ͕ϱeђse

хeϭϭese ďŝƐe ϮϮese ϰeͼeϭϬʹϲeͼeheнeϲ͕ϱeђse

хeϮϮese ďŝƐe ϮϮϬese ϱeͼeϭϬʹϲeͼeheнeϴϬeђse

хeϮϮϬese ďŝƐe ϭϬϱϬese ϳeͼeϭϬʹϲeͼeheнeϬ͕ϱeŵse

Ϭese ďŝƐe Ϭ͕ϭese

e

ϰeͼeϭϬʹϲeͼeheнeϬ͕ϯϲeђse

хeϬ͕ϭese ďŝƐe ϭese ϯ͕ϳeͼeϭϬʹϲeͼeheнeϬ͕ϯϱeђse

хeϭese ďŝƐe ϭϬese ϯ͕ϮeͼeϭϬʹϲeͼeheнeϬ͕ϱϲeђse

хeϭϬese ďŝƐe ϭϬϬese ϱ͕ϯeͼeϭϬʹϲeͼeheнeϯϰeђse

хeϭϬϬese ďŝƐe ϱϬϬese ϵ͕ϲeͼeϭϬʹϲeͼeheͲeϬ͕ϯϰeŵse

хeϱϬϬese ďŝƐe ϭϬϱϬese ϯϬeͼeϭϬʹϲeͼeheͲeϭϬeŵse
BŽĐŚƐƉĂŶŶƵŶŐee

ƵĞůůĞŶe

ϭeŬse ďŝƐe ϯϬeŬse e Ϭ͕ϭϳeͼeϭϬʹϯeͼehe
ee
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e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϬϭeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe^ƚĞŝŶĨƵƌƚe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
eee
ƵĞůůĞŶ͕e–ĞƐƐŐĞƌćƚĞe
eeee

Ϯeŵse ďŝƐe ϭϬϬϬese ϭϬeBǌeďŝƐeϭe–Bǌe ϰ͕ϭeђseďŝƐeϬ͕ϰϴese heсe–ĞƐƐǁĞƌƚe
e
e

Ϯeŵse ďŝƐe ϭϬeŵse ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϯϲeͼϭϬͲϯeͼeheнeϯ͕ϰeђse

e

хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϮϰeͼϭϬͲϯeͼeheнeϭ͕ϯeђse
хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϯϲeͼϭϬͲϯeͼeheнeϭ͕ϯeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe ϭ͕ϮeͼϭϬͲϯeͼeheнeϭ͕ϯeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe ϱ͕ϴeͼϭϬͲϯeͼeheнeϭ͕ϯeђse

e хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϰϲeͼϭϬͲϯeͼeheнeϮ͕ϯeђse
e хeϭϬeŵse ďŝƐe ϭϬϬeŵse ϭϬeBǌeďŝƐeϰϬeBǌe ϴϲeͼϭϬͲϲeͼeheнeϰ͕ϲeђse
e

e

хeϰϬeBǌeďŝƐeϭeŬBǌe ϴϳeͼϭϬͲϲeͼeheнeϮ͕ϯeђse
e хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϭϳeͼϭϬͲϯeͼeheнeϮ͕ϯeђse
e хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϱeͼϭϬͲϯeͼeheнeϮ͕ϯeђse
e хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϵϯeͼϭϬͲϯeͼeheнeϮ͕ϯeђse
e хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϯ͕ϱeͼϭϬͲϯeͼeheнeϭϮeђse
e хeϯϬϬeŬBǌeďŝƐeϭe–Bǌe ϭϮeͼϭϬͲϯeͼeheнeϭϮeђse
e хeϭϬϬeŵse ďŝƐe ϭese ϭϬeBǌeďŝƐeϰϬeBǌe ϴϯeͼϭϬͲϲeͼeheнeϰϲeђse
e

e

хeϰϬeBǌeďŝƐeϭeŬBǌe ϴϮeͼϭϬͲϲeͼeheнeϮϯeђse
e хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϭϲeͼϭϬͲϯeͼeheнeϮϯeђse
e хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϱeͼϭϬͲϯeͼeheнeϮϯeђse
e хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϵϮeͼϭϬͲϯeͼeheнeϮϯeђse
e хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϯ͕ϱeͼϭϬͲϯeͼeheнeϬ͕ϭϮeŵse
e хeϯϬϬeŬBǌeďŝƐeϭe–Bǌe ϭϮeͼϭϬͲϯeͼeheнeϬ͕ϭϮeŵse
e хeϭese ďŝƐe ϭϬese ϭϬeBǌeďŝƐeϰϬeBǌe ϴϱeͼϭϬͲϲeͼeheнeϬ͕ϰϲeŵse
e

e

хeϰϬeBǌeďŝƐeϭeŬBǌe ϴϳeͼϭϬͲϲeͼeheнeϬ͕Ϯϯeŵse
e хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϭϳeͼϭϬͲϯeͼeheнeϬ͕Ϯϯeŵse
e хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϱeͼϭϬͲϯeͼeheнeϬ͕Ϯϯeŵse
e хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϵϮeͼϭϬͲϯeͼeheнeϬ͕Ϯϯeŵse
e хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϯ͕ϱeͼϭϬͲϯeͼeheнeϭ͕Ϯeŵse
e хeϯϬϬeŬBǌeďŝƐeϭe–Bǌe ϭϮeͼϭϬͲϯeͼeheнeϭ͕Ϯeŵse
e хeϭϬese ďŝƐe ϭϬϬese ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϮϯeͼϭϬͲϯeͼeheнeϰ͕ϲeŵse
e

e

хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϮϯeͼϭϬͲϯeͼeheнeϮ͕ϯeŵse
e хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϮϯeͼϭϬͲϯeͼeheнeϮ͕ϯeŵse
e хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϰϭeͼϭϬͲϯeͼeheнeϮ͕ϯeŵse
e хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼeheнeϮ͕ϯeŵse
e хeϭϬϬese ďŝƐe ϭϬϬϬese ϱϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϰϲeͼϭϬͲϯeͼeheнeϭϲeŵse



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϬϮeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe^ƚĞŝŶĨƵƌƚe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
e–ĞƐƐŐĞƌćƚĞ͕e
ƵĞůůĞŶe

ϭeŵse ďŝƐe ϭϭϬϬese ϭϬeBǌeďŝƐeϭe–Bǌe ϱeђseďŝƐeϴϭeŵse heсe–ĞƐƐǁĞƌƚe
e
eeϭeŵsee ďŝƐe Ϯ͕Ϯeŵse ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϱeͼϭϬͲϯeͼeheнeϰ͕ϱeђse

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϵeͼϭϬͲϯeͼeheнeϰ͕ϱeђse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϵϱeͼϭϬͲϲeͼeheнeϰ͕ϱeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϯeͼϭϬͲϯeͼeheнeϰ͕ϱeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϳϱeͼϭϬͲϯeͼeheнeϳeђse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϭeͼϭϬͲϯeͼeheнeϭϯeђse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe ϭ͕ϱeͼϭϬͲϯeͼeheнeϮϱeђse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe ϯ͕ϭeͼϭϬͲϯeͼeheнeϮϱeђse

хeϮ͕Ϯeŵsee ďŝƐe ϮϮeŵse ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϱeͼϭϬͲϯeͼeheнeϱeђse

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϵeͼϭϬͲϯeͼeheнeϱeђse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϵϱeͼϭϬͲϲeͼeheнeϱeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϯeͼϭϬͲϯeͼeheнeϱeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϳϱeͼϭϬͲϯeͼeheнeϳeђse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϭeͼϭϬͲϯeͼeheнeϭϮeђse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe ϭ͕ϱeͼϭϬͲϯeͼeheнeϮϱeђse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe ϯ͕ϭeͼϭϬͲϯeͼeheнeϮϱeђse

хeϮϮeŵsee ďŝƐe ϮϮϬeŵse ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϱeͼϭϬͲϯeͼeheнeϭϯeђse

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϵeͼϭϬͲϯeͼeheнeϴeђse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϵϱeͼϭϬͲϲeͼeheнeϴeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϮϴeͼϭϬͲϯeͼeheнeϴeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϳϱeͼϭϬͲϯeͼeheнeϮϱeђse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϭeͼϭϬͲϯeͼeheнeϮϱeђse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe ϭ͕ϱeͼϭϬͲϯeͼeheнeϯϱeђse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe ϯ͕ϭeͼϭϬͲϯeͼeheнeϴϬeђse

хeϮϮϬeŵsee ďŝƐe Ϯ͕Ϯese ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϴϬeђse

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϰeͼϭϬͲϯeͼeheнeϮϱeђse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϲϱeͼϭϬͲϲeͼeheнeϲeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϭϭeͼϭϬͲϯeͼeheнeϭϲeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϮϭeͼϭϬͲϯeͼeheнeϳϬeђse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe Ϭ͕ϯϵeͼϭϬͲϯeͼeheнeϬ͕ϭϯeŵse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe Ϭ͕ϵϱeͼϭϬͲϯeͼeheнeϬ͕ϯϱeŵse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe ϭ͕ϵeͼϭϬͲϯeͼeheнeϬ͕ϴϱeŵse
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e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϬϯeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe^ƚĞŝŶĨƵƌƚe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
e–ĞƐƐŐĞƌćƚĞ͕e
ƵĞůůĞŶe

хeϮ͕Ϯesee ďŝƐe ϮϮese ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϬ͕ϴeŵse heсe–ĞƐƐǁĞƌƚe

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϰeͼϭϬͲϯeͼeheнeϬ͕Ϯϱeŵse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϲϱeͼϭϬͲϲeͼeheнeϲϬeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϭϭeͼϭϬͲϯeͼeheнeϬ͕ϭϲeŵse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϮϭeͼϭϬͲϯeͼeheнeϬ͕ϯϱeŵse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϭ͕ϱeŵse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe ϭ͕ϮeͼϭϬͲϯeͼeheнeϰ͕ϯeŵse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe Ϯ͕ϱeͼϭϬͲϯeͼeheнeϴ͕ϱeŵse

хeϮϮesee ďŝƐe ϮϮϬese ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϴeŵse

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϰeͼϭϬͲϯeͼeheнeϮ͕ϱeŵse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϳϬeͼϭϬͲϲeͼeheнeϬ͕ϴeŵse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϭϵeͼϭϬͲϯeͼeheнeϯ͕ϱeŵse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϴeŵse

хeϮϮϬesee ďŝƐe ϭϭϬϬese ϭϱeBǌeďŝƐeϱϬeBǌe Ϭ͕ϯϲeͼϭϬͲϯeͼeheнeϭϲeŵse
e хeϱϬeBǌeďŝƐeϭeŬBǌe ϳϬeͼϭϬͲϲeͼeheнeϯ͕ϱeŵse

e ϭeŵse ďŝƐe ϮϮϬese ϭeBǌeďŝƐeϭϬeŬBǌe
JĞĐŚƚĞĐŬƐƉĂŶŶƵŶŐe

Ϭ͕ϯϴeђseďŝƐeϯ͕Ϯeŵse
μŝĞŚĞe–Ăƚƌŝǆeμ–͘ϭe

e

BŽĐŚƐƉĂŶŶƵŶŐee

ƵĞůůĞŶe ϭeŬse ďŝƐee ϮϭeŬse

ϰϱeBǌeďŝƐeϱϱeBǌe
Ϭ͕ϰϲeͼeϭϬʹϯeͼehe e

e хeϮϭeŬse ďŝƐe ϯϬeŬse ϳ͕ϵese e
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e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϬϰeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe^ƚĞŝŶĨƵƌƚe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƚƌŽŵƐƚćƌŬĞe
–ĞƐƐŐĞƌćƚĞ͕e
ƵĞůůĞŶe
e
e

Ϭeŵre ďŝƐe ϮϮϬeђre

e

ϰϬeͼeϭϬʹϲeͼe²eнeϴeŶre ²eсe–ĞƐƐǁĞƌƚe

хeϮϮϬeђre ďŝƐe Ϯ͕Ϯeŵre ϰϬeͼeϭϬʹϲeͼe²eнeϴeŶre

хeϮ͕Ϯeŵre ďŝƐe ϮϮeŵre ϰϬeͼeϭϬʹϲeͼe²eнeϴϬeŶre

хeϮϮeŵre ďŝƐe ϭϬϬeŵre ϱϬeͼeϭϬʹϲeͼe²eнeϬ͕ϴeђre

хeϭϬϬeŵre ďŝƐe ϮϮϬeŵre ϱϬeͼeϭϬʹϲeͼe²eнeϮϬϬeͼeϭϬʹϲeͼe²ϸe
нeϬ͕ϴeђre

хeϮϮϬeŵre ďŝƐe ϭere ϲϱeͼeϭϬʹϲeͼe²eнeϮϱeђre

хeϭere ďŝƐe Ϯ͕Ϯere ϲϱeͼeϭϬʹϲeͼe²eнeϭϬeͼeϭϬʹϲeͼe²ϸeнee
Ϯϱeђre

хeϮ͕Ϯere ďŝƐe ϯere Ϭ͕ϯϴeͼeϭϬʹϯeͼe²eнeϰϬeђre

хeϯere ďŝƐe ϭϬ͕ϭere Ϭ͕ϱeͼeϭϬʹϯeͼe²eнeϬ͕ϱeŵre

хeϭϬ͕ϭere ďŝƐe ϮϬ͕ϱere ϭeͼeϭϬʹϯeͼe²eнeeϬ͕ϳϱeŵre

ϬeƉre ďŝƐe ϭeƉre

e

ϭeƉre

хeϭeƉre ďŝƐe ϭϬϬeŶre ϯϱeͼeϭϬʹϲeͼe²eнeϰϲeƉre

хeϭϬϬeŶre ďŝƐe ϭeђre ϮϯeͼeϭϬʹϲeͼe²eнeϰϲeƉre

хeϭeђre ďŝƐe ϭϬeђre ϮϯeͼeϭϬʹϲeͼe²eнeϬ͕ϭϮeŶre

хeϭϬeђre ďŝƐe ϭϬϬeђre ϮϯeͼeϭϬʹϲͼe²eнeϬ͕ϵϮeŶre

хeϭϬϬeђre ďŝƐe ϭeŵre ϮϯeͼeϭϬʹϲeͼe²eнeϲeŶre

хeϭeŵre ďŝƐe ϭϬeŵre ϮϯeͼeϭϬeʹϲͼe²eнeϱϴeŶre

хeϭϬeŵre ďŝƐe ϭϬϬeŵre ϰϭeͼeϭϬʹϲͼe²eнeϱϴϬeŶre

хeϭϬϬeŵre ďŝƐe ϭere Ϭ͕ϭϯeͼeϭϬʹϯͼe²eнeϭϮeђre

ϭere ďŝƐe ϰϬϬere e Ϭ͕ϮϭeͼeϭϬʹϯeͼe²e
2ůĞŝĐŚƐƚƌŽŵƐƚćƌŬĞe
μƚƌŽŵǌĂŶŐĞŶeƵŶĚe
μƚƌŽŵǌĂŶŐĞŶǁĂŶĚůĞƌe

ϭeŵre ďŝƐe ϭϭϬϬere ϭeďŝƐe=etŝĐŬůƵŶŐĞŶe
e ϯeͼeϭϬʹϯeͼe²e e
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e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϬϱeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe^ƚĞŝŶĨƵƌƚe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞeee
–ĞƐƐŐĞƌćƚĞ͕e
ƵĞůůĞŶe

ϭϬeђre ďŝƐe ϮϬ͕ϱere ϭϬeBǌeďŝƐeϭϬeŬBǌe ϮϱeŶreďŝƐeϬ͕ϲϮere ²eсe–ĞƐƐǁĞƌƚe

Ϭ͕Ϭϭeŵre ďŝƐe Ϭ͕ϮϮeŵre ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϮϱeŶre

e
хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϭϮeͼϭϬͲϯeͼe²eнeϭϲeŶre
хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϱͼϭϬͲϯeͼe²eнeϰϬeŶre
хeϱeŬBǌeďŝƐeϭϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼe²eнeϴϬeŶre

e хeϬ͕ϮϮeŵre ďŝƐe Ϯ͕Ϯeŵre ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϰϬeŶre
e

e
хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϭ͕ϮeͼϭϬͲϰeͼe²eнeϯϱeŶre

e хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϱͼϭϬͲϯeͼe²eнeϬ͕ϰeђre
e хeϱeŬBǌeďŝƐeϭϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼe²eнeϬ͕ϴeђre
e хeϮ͕Ϯeŵre ďŝƐe ϮϮeŵre ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϬ͕ϰeђre
e

e
хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϭϮeͼϭϬͲϯeͼe²eнeϬ͕ϯϱeђre

e хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϱͼϭϬͲϯeͼe²eнeϰeђre
e хeϱeŬBǌeďŝƐeϭϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼe²eнeϴeђre
e хeϮϮeŵre ďŝƐe ϮϮϬeŵre ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϰeђre
e

e
хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϭϮeͼϭϬͲϯeͼe²eнeϯ͕ϱeђre

e хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϱͼϭϬͲϯeͼe²eнeϰϬeђre
e хeϱeŬBǌeďŝƐeϭϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼe²eнeϴϬeђre
e хeϮϮϬeŵre ďŝƐe Ϯ͕Ϯere ϮϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϱϱeͼϭϬͲϯeͼe²eнeϯϱeђre e
e e хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϲϱeͼϭϬͲϯeͼe²eнeϴϬeђre e
e e хeϱeŬBǌeďŝƐeϭϬeŬBǌe Ϭ͕ϳϱeͼϭϬͲϯeͼe²eнeϬ͕ϭϲeŵre

e

e хeϮ͕Ϯere ďŝƐe ϯere ϭϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϴeͼϭϬͲϯeͼe²eнeϬ͕ϭeŵre
e e хeϰϱeBǌeďŝƐeϭeŬBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϬ͕ϭeŵre
e хeϯere ďŝƐe ϭϭere ϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϮeŵre
e e хeϭϬϬeBǌeďŝƐeϭeŬBǌe ϭ͕ϬeͼϭϬͲϯeͼe²eнeϮeŵre
e хeϭϭere ďŝƐe ϮϬ͕ϱere ϰϱeBǌeďŝƐeϭϬϬeBǌe ϭ͕ϮeͼϭϬͲϯeͼe²eнeϱeŵre
e e хeϭϬϬeBǌeďŝƐeϭeŬBǌe ϭ͕ϱeͼϭϬͲϯeͼe²eнeϱeŵre



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϬϲeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe^ƚĞŝŶĨƵƌƚe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe

ƵĞůůĞŶe ϱeђre ďŝƐe ϭere ϮϬeBǌeďŝƐeϱeŬBǌe ϯϱeŶreďŝƐeϭϯeŵre ²eсe–ĞƐƐǁĞƌƚe

e ϱeђre ďŝƐe ϭϬϬeђre ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϳeͼϭϬͲϯeͼe²eнeϯϱeŶre

e e e e хeϰϱeBǌeďŝƐeϭeŬBǌe Ϭ͕ϳϲeͼϭϬͲϯeͼe²eнeϯϰeŶre

e хeϭϬϬeђre ďŝƐe ϭeŵre ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϳeͼϭϬͲϯeͼe²eнeϬ͕Ϯϯeђre

e e хeϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϳϭeͼϭϬͲϯeͼe²eнeϬ͕Ϯϯeђre

e e хeϭϬϬeBǌeďŝƐeϱeŬBǌe Ϭ͕ϳϯeͼϭϬͲϯeͼe²eнeϬ͕Ϯeђre

e хeϭeŵre ďŝƐe ϭϬeŵre ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϳeͼϭϬͲϯeͼe²eнeϮ͕ϯeђre

e e хeϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϳϭeͼϭϬͲϯeͼe²eнeϮ͕ϯeђre

e e хeϭϬϬeBǌeďŝƐeϱeŬBǌe Ϭ͕ϳϯeͼϭϬͲϯeͼe²eнeϮeђre

e хeϭϬeŵre ďŝƐe ϭϬϬeŵre ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϳeͼϭϬͲϯeͼe²eнeϮϯeђre

e e хeϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϳϭeͼϭϬͲϯeͼe²eнeϮϯeђre

e e хeϭϬϬeBǌeďŝƐeϱeŬBǌe Ϭ͕ϳϯeͼϭϬͲϯeͼe²eнeϮϬeђre

e хeϭϬϬeŵre ďŝƐe ϭere ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϴeͼϭϬͲϯeͼe²eнeϬ͕Ϯϯeŵre

e e хeϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϴϯeͼϭϬͲϯeͼe²eнeϬ͕ϯϯeŵre

e e хeϭϬϬeBǌeďŝƐeϱeŬBǌe ϭ͕ϲeͼϭϬͲϯeͼe²eнeϬ͕Ϯϭeŵre
tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe

ƵĞůůĞŶ͕e–ĞƐƐŐĞƌćƚĞe

ϭϬeŵre ďŝƐe ϱϬϬere e ϯeђreďŝƐeϬ͕Ϯere
²eсe–ĞƐƐǁĞƌƚe

ϭϬeŵre ďŝƐe ϭere ϰϬeBǌeďŝƐeϭeŬBǌe
e

Ϭ͕ϯϮeͼϭϬͲϯeͼe²e
хeϭere ďŝƐe ϭϬϬere Ϭ͕ϲϵeͼϭϬͲϯeͼe²e

e хeϭϬϬere ďŝƐe ϰϱϬere Ϭ͕ϵeͼϭϬͲϯeͼe²e e
μƚƌŽŵǌĂŶŐĞŶeƵŶĚe
μƚƌŽŵǌĂŶŐĞŶǁĂŶĚůĞƌe

ϭeŵre ďŝƐe ϭϭϬϬere

ϭeďŝƐe=etŝĐŬůƵŶŐĞŶe
ϭϬeBǌeďŝƐeϭeŬBǌe

хeϭeŬBǌeďŝƐeϭϬeŬBǌͬ=e
e

ϰeͼeϭϬʹϯͼe²e
e

²eсe–ĞƐƐǁĞƌƚe

5ƌƐĂƚǌĂďůĞŝƚƐƚƌŽŵƐƚćƌŬĞe

Ϭ͕Ϯeђre ďŝƐe ϮϬϬeŵre

e
ĂŶeJ=eďŝƐeϭe2ёe
-ieďŝƐeϲϬeBǌe

e

ϭϳͼeϭϬʹϲeͼefeďŝƐeϱ͕ϴeͼeϭϬʹϯeͼe²e
e

μŝĞŚĞe–Ăƚƌŝǆeμ–͘Ϯe
e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϬϳeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe^ƚĞŝŶĨƵƌƚe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe Ϭeɏe
ϮͲ-ƌĂŚƚe3ƵƌǌƐĐŚůƵƐƐe Ϭ͕ϱeŵɏe Zeсe–ĞƐƐǁĞƌƚe

e
e
�ǁŝƐĐŚĞŶǁĞƌƚĞe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

7ĞƐƚǁĞƌƚĞe ϰͲ-ƌĂŚƚͲ3ƵƌǌƐĐŚůƵƐƐe Ϭ͕ϯϱeђɏe
e ϭϬϬeђёe e Ϭ͕ϰϱeͼeϭϬʹϯeͼeZe

e ϭeŵёe Ϭ͕ϭϳeͼeϭϬʹϯeͼeZe

e ϭϬeŵёe Ϭ͕ϭϳeͼeϭϬʹϯeͼeZe

e ϭϬϬeŵёe Ϭ͕ϭϬeͼeϭϬʹϯeͼeZe

e ϭeё͖ee
ϭϬeё͖e
ϭϬϬeё͖e
ϭeŬё͖ee
ϭϬeŬё͖e
ϭϬϬeŬё͖e
ϭe–ё͖ee
ϭϬe–ё͖e
ϭϬϬe–ё͖e

ϰϬeͼeϭϬʹϲeͼeZe
ϮϯeͼeϭϬʹϲeͼeZe
ϭϰeͼeϭϬʹϲeͼeZe
ϭϬeͼeϭϬʹϲeͼeZe
ϵ͕ϱeͼeϭϬʹϲeͼeZe
ϭϭeͼeϭϬʹϲeͼeZe
ϭϱeͼeϭϬʹϲeͼeZe
ϯϭeͼeϭϬʹϲeͼeZe
ϭϬϬeͼeϭϬʹϲeͼeZe

e ϭeё͖ee
ϭϬeё͖e
ϭϬϬeё͖e
ϭeŬё͖ee
ϭϬeŬё͖e
ϭϬϬeŬё͖e
ϭe–ё͖ee
ϭϬe–ё͖e
ϭϬϬe–ё͖e
ϭe2ёe

e

ϳϲeͼeϭϬʹϲeͼeZe
ϮϬeͼeϭϬʹϲeͼeZe
ϭϳeͼeϭϬʹϲeͼeZe
ϭϬeͼeϭϬʹϲeͼeZe
ϭϬeͼeϭϬʹϲeͼeZe
ϭϯeͼeϭϬʹϲeͼeZe
ϭϵeͼeϭϬʹϲeͼeZe
ϳϬeͼeϭϬʹϲeͼeZe
Ϭ͕ϱϵeͼeϭϬʹϯeͼeZe
ϱ͕ϵeͼeϭϬʹϯeͼeZe

e

–ĞƐƐŐĞƌćƚĞe ϬeďŝƐeфeϭϭeёe
ϭϭeёeďŝƐeфeϭϭϬeёe
ϭϭϬeёeďŝƐeфeϭϭϬeŬёe
ϭϭϬeŬёeďŝƐeфeϭ͕ϭe–ёe
ϭ͕ϭe–ёeďŝƐeфeϯ͕ϯe–ёe
ϯ͕ϯe–ёeďŝƐeфeϭϭe–ёe
ϭϭe–ёeďŝƐeфeϯϯe–ёe
ϯϯe–ёeďŝƐeфeϭϭϬe–ёe
ϭϭϬe–ёeďŝƐeфeϯϯϬe–ёe
ϯϯϬe–ёeďŝƐeфeϭ͕ϭe2ёe

e

ϰϬeͼeϭϬʹϲeͼeZe
ϯϱeͼeϭϬʹϲeͼeZe
ϮϴeͼeϭϬʹϲeͼeZe
ϯϮeͼeϭϬʹϲeͼeZe
ϲϬeͼeϭϬʹϲeͼeZe
Ϭ͕ϭϯeͼeϭϬʹϯeͼeZe
Ϭ͕ϮϱeͼeϭϬʹϯeͼeZe
Ϭ͕ϱeͼeϭϬʹϯeͼeZe
ϯeͼeϭϬʹϯeͼeZe
ϭϱeͼeϭϬʹϯeͼeZe

e

tĞĐŚƐĞůƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe
;sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌͿe

ϱϬϬeђɏe ďŝƐe ϰϱeŬɏe ϭϬeBǌeďŝƐeϭϬeŬBǌe RUU ⋅+ 2

U

2

I
e

e
Ϭ͕ϭϳeͼeϭϬʹϯeͼeZe

ďŝƐe
ϭ͕ϳeͼeϭϬʹϯeͼeZe

e
μŝĞŚĞe–Ăƚƌŝǆeμ–͘ϯe

Zeсe–ĞƐƐǁĞƌƚe
hfeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
3ĂůŝďƌŝĞƌƐƚƌŽŵƐƚćƌŬĞe
h·eŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
ŐĞŵĞƐƐĞŶĞŶeμƉĂŶŶƵŶŐe
ĂŵetŝĚĞƌƐƚĂŶĚe

e



e
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e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϬϴeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe^ƚĞŝŶĨƵƌƚe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

fŶĚƵŬƚŝǀŝƚćƚe
7ĞƐƚǁĞƌƚĞe

ϬeђBe ϮͲ-ƌĂŚƚͲ3ƵƌǌƐĐŚůƵƐƐe Ϭ͕ϬϯeђBe e

e

ϭϬϬeђBe
ϭϬϬeBǌe Ϭ͕ϱϰeͼeϭϬʹϯeͼe>e

e
>eсe–ĞƐƐǁĞƌƚee
e
e
sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌee
ϱϬeŵёeчeͮ�ͮeчeϭϭeŬёe
e

e
ϭeŬBǌe Ϭ͕ϮϴeͼeϭϬʹϯeͼe>e
ϭϬeŬBǌe Ϭ͕ϮϵeͼeϭϬʹϯeͼe>e

ϭeŵBe
ϭϬϬeBǌe Ϭ͕ϭϰeͼeϭϬʹϯeͼe>e
ϭeŬBǌe Ϭ͕ϭϰeͼeϭϬʹϯeͼe>e

e ϭϬeŬBǌe Ϭ͕ϮϰeͼeϭϬʹϯeͼe>e
ϭϬeŵBe ϭϬϬeBǌ͖ee Ϭ͕ϭϯeͼeϭϬʹϯeͼe>e

e ϭeŬBǌ͖eϭϬeŬBǌe Ϭ͕ϭϲeͼeϭϬʹϯeͼe>e
ϭϬϬeŵBe ϭϬϬeBǌ͖eϭeŬBǌe Ϭ͕ϭϯeͼeϭϬʹϯeͼe>e

e ϭϬeŬBǌe Ϭ͕ϮϴeͼeϭϬʹϯeͼe>e
ϭeBe ϭϬϬeBǌ͕eϭeŬBǌe Ϭ͕ϮϬeͼeϭϬʹϯeͼe>e

3ĂƉĂǌŝƚćƚe
7ĞƐƚǁĞƌƚĞe

ϬeƉ7e e Ϭ͕ϮeƉ7e qĞĞƌůĂƵĨe

ϭeƉ7e
ϭeŬBǌe Ϭ͕ϲϯeͼeϭϬʹϯeͼece

ceсe–ĞƐƐǁĞƌƚee
e
e
sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌee
ϭeёeчeͮ�ͮeчeϭϭϬe–ёe
e
e

ϭϬeŬBǌe Ϭ͕ϯϭeͼeϭϬʹϯeͼece

ϭϬeƉ7e
ϭeŬBǌe ϰϮeͼeϭϬʹϲeͼece
ϭϬeŬBǌ͖ee
ϭϬϬeŬBǌe

ϱϯeͼeϭϬʹϲeͼece
ϴϴeͼeϭϬʹϲeͼece

e eϭe–Bǌe Ϭ͕ϮϰeͼeϭϬʹϯeͼece
ϭϬϬeƉ7e ϭeŬBǌe ϯϵeͼeϭϬʹϲeͼece

ϭeŶ7e ϭeŬBǌe ϳϭeͼeϭϬʹϲeͼece
ϭϬϬeŬBǌe Ϭ͕ϭϯeͼeϭϬʹϯeͼece

ϭϬeŶ7e
ϭϬϬeBǌe Ϭ͕ϰϵeͼeϭϬʹϯeͼece
ϭeŬBǌe Ϭ͕ϮϭeͼeϭϬʹϯeͼece
ϭϬeŬBǌe Ϭ͕ϮϯeͼeϭϬʹϯeͼece

ϭϬϬeŶ7e
ϭϬϬeBǌ͖ee
ϭeŬBǌ͖ee
ϭϬeŬBǌe

Ϭ͕ϮϭeͼeϭϬʹϯeͼece
Ϭ͕ϮϬeͼeϭϬʹϯeͼece
Ϭ͕ϭϳeͼeϭϬʹϯeͼece

ϭeђ7e ϭϬϬeBǌ͖eϭeŬBǌe Ϭ͕ϮϵeͼeϭϬʹϯeͼece
Ϭ͕ϭϯeͼeϭϬʹϯeͼece

ϭϬeŬBǌe Ϭ͕ϮϵeͼeϭϬʹϯeͼece



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϬϵeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe^ƚĞŝŶĨƵƌƚe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƚƌŽŵůĞŝƐƚƵŶŐe
–ĞƐƐŐĞƌćƚĞe
e

Ϭete ďŝƐe ϮϭeŬte ϬeŵseďŝƐeϭϬϮϬese
ϬeђreďŝƐeϮϬ͕ϱere
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f·
e

Ϭ͕Ϯϭ⋅eϭϬͲϯe⋅WeďŝƐeϬ͕ϳϬe⋅eϭϬͲϯe
⋅We

e
Weсe–ĞƐƐǁĞƌƚe
e

ďĞŝe�ĂŶŐĞŶĂďŐƌŝĨĨe Ϭete ďŝƐe ϯϬϬeŬte ϬeseďŝƐeϯϯϬese
ϬeŵreďŝƐeϭϬϬϬere
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-·XŝŶ
e

ũĞĚŽĐŚeŶŝĐŚƚeŬůĞŝŶĞƌeĂůƐe
Ϭ͕Ϯe⋅eϭϬͲϯe⋅eWe

tŝŶeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
tŝƌŬůĞŝƐƚƵŶŐeĚĞƌe
5ŝŶĨĂĐŚǁŝĐŬůƵŶŐ͘e

tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe
–ĞƐƐŐĞƌćƚĞe

Ϭ͕ϭϭeŵte ďŝƐe ϮϭeŬte
W=eсeϭ͖eϰϱeBǌeďŝƐeϲϱeBǌe

ϯϯeŵseďŝƐeϭϬϮϬese
ϯ͕ϯeŵreďŝƐeϮϬere

Ϭ͕ϳ⋅eϭϬͲϯe⋅eWeeďŝƐeeϭ͕ϰe⋅eϭϬͲϯe⋅eWe

Weсe–ĞƐƐǁĞƌƚe
W=eсeqĞŝƐƚƵŶŐƐĨĂŬƚŽƌe
;ŬĂƉĂǌŝƚŝǀeŽĚĞƌe
ŝŶĚƵŬƚŝǀͿe
e
e
e

ϭϱet͖eϲϬet͖eϭϬϬet͖eϰϬϬet͖e
ϱϬϬet͖eϭeŬt͖eϮeŬt͖eϰeŬte

W=eсeϭ͖eϰϱeBǌeďŝƐeϲϱeBǌe
ϱϬes͖eϮϬϬesee

Ϭ͕ϯer͖eϮer͖eϭϬer͖eϮϬere
Ϭ͕ϭϲ⋅eϭϬͲϯe⋅eWe

ϭ͕ϱet͖eϲete ϯϬeŵr͖e Ϭ͕Ϯϲe⋅eϭϬͲϯe⋅eWe

Ϯ͕ϯete ďŝƐe ϮϬ͕ϲeŬte
ϰϱeBǌeďŝƐeϲϱeBǌ͖eW=eсeϭe

ϮϯeseďŝƐeϭϬϮϬese
ϯϬeŵreďŝƐeϮϬ͕ϱere

Ϭ͕ϯϮe⋅ϭϬͲϯe⋅%eďŝƐeϬ͕ϰϴe⋅ϭϬͲϯe⋅We e

e ϰϱeBǌeďŝƐeϲϱeBǌe
ϮϮϬes͖eϭere e

ee
ϮϮϬete W=eсeϭe Ϭ͕ϭϲe⋅eϭϬͲϯe⋅eWe
ϭϵϴete W=eсeϬ͕ϵe Ϭ͕ϭϴe⋅eϭϬͲϯe⋅eWe
ϭϭϬete W=eсeϬ͕ϱe Ϭ͕Ϯϵe⋅eϭϬͲϯe⋅eWe
ϮϮete W=eсeϬ͕ϭe ϭ͕ϰe⋅eϭϬͲϯe⋅eWe
ϭϭete W=eсeϬ͕Ϭϱe Ϯ͕ϳe⋅eϭϬͲϯe⋅eWe

e e e

ϯϯeseďŝƐeϯϯϬese
ϯϯϬeŵreďŝƐeфeϯere
ϰϱeBǌeďŝƐeϲϱeBǌe
Ϭ͕ϬϱeчeW=eфeϭe

e e

ϭϬete ďŝƐe ϭeŬte fŶĚƵŬƚŝǀ͕eŬĂƉĂǌŝƚŝǀe Ϭ͕ϮϮete ee

ďĞŝe�ĂŶŐĞŶĂďŐƌŝĨĨe Ϭ͕ϱete ďŝƐe ϮϭϴeŬte

ϯϯeseďŝƐeϯϯϬese
ϭϬeŵreďŝƐeϲϲϬere
ϰϱeBǌeďŝƐeϲϱeBǌe
Ϭ͕ϬϱeчeW=eчeϭe

ϭeďŝƐeϲϬetŝĐŬůƵŶŐĞŶe
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-·XŝŶ
e

ũĞĚŽĐŚeŶŝĐŚƚeŬůĞŝŶĞƌeĂůƐe
Ϭ͕ϰe⋅eϭϬͲϯe⋅eWe

e

tŝŶeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
tŝƌŬůĞŝƐƚƵŶŐeĚĞƌe
5ŝŶĨĂĐŚǁŝĐŬůƵŶŐ͘e-ŝĞe
ƌĞůĂƚŝǀĞe·ŶƐŝĐŚĞƌŚĞŝƚe
ĚĞƐe–ĞƐƐŽďũĞŬƚƐet-·Xe
ŝŵe–ĞƐƐŬƌĞŝƐeƵŶĚeŝŵe
μƚƌĞƵĨĞůĚeĚĞƐe
ƐƚƌŽŵĚƵƌĐŚĨůŽƐƐĞŶĞŶe
qĞŝƚĞƌƐeŝƐƚeǌƵe
ďĞƌƺĐŬƐŝĐŚƚŝŐĞŶ͘e

qĞŝƐƚƵŶŐƐĨĂŬƚŽƌe Ϭe ďŝƐe Ϭ͕ϰe
ϯϯeseďŝƐeϯϯϬese

ϯϯϬeŵreďŝƐeϮ͕Ϯere
ϰϱeBǌeďŝƐeϲϱeBǌe

Ϭ͕ϭϱe⋅eϭϬͲϯe
e

хeϬ͕ϰe ďŝƐee фeϭe ͲϲϬe⋅eϭϬͲϲe⋅e%eнeϬ͕ϭϲe⋅eϭϬͲϯe

ϭe ϴϵe⋅eϭϬͲϲe
tĞĐŚƐĞůƐƚƌŽŵͲ
ďůŝŶĚůĞŝƐƚƵŶŐe
–ĞƐƐŐĞƌćƚĞe

ϬeǀĂƌe ďŝƐe ϭeŬǀĂƌe ϰϱeBǌeďŝƐeϲϱeBǌe ·%e⋅eǀĂƌͬte ·%eŝƐƚeĚŝĞe·ŶƐŝĐŚĞƌŚĞŝƚe
ĚĞƌetŝƌŬůĞŝƐƚƵŶŐe



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϭϬeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe^ƚĞŝŶĨƵƌƚe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

7ƌĞƋƵĞŶǌeĨeee
ee–ĞƐƐƵŶŐeƵŶĚeμǇŶƚŚĞƐĞe Ϭ͕ϬϭeBǌe ďŝƐe ϭϴe2Bǌe e Ϭ͕ϱeͼeϭϬʹϵeͼeĨeнehXĨe

·XĨe͗e
XƌŝŐŐĞƌƵŶƐŝĐŚĞƌŚĞŝƚe

�ĞŝƚŝŶƚĞƌǀĂůůeȴƚe ϬeŶƐe ďŝƐe Ϭ͕ϳeŵƐe
e

ϭ͕ϮeŶƐe e
e ϮeŶƐe ďŝƐe ϭϬϬeƐe ϭ͕ϱeͼeϭϬʹϲeͼeȴƚeнeϱϬeƉƐe e
e ϭeƐe ďŝƐe ϭϬϬeŚe ϭϰeͼeϭϬʹϲeͼeȴƚeнe·XĨe e
-ƌĞŚǌĂŚůe Ϭ͕ϬϮeƐʹϭe ďŝƐe ϭϴϬϬϬeƐʹϭe e ϯ͕ϳeͼeϭϬʹϲeͼeĨe e
ZƐǌŝůůŽƐŬŽƉe

sĞƌƚŝŬĂůe
Ϭese ďŝƐe ϱese -ieďŝƐeϭϬeŬBǌe ϭ͕ϭeͼeϭϬʹϯeͼeheнeϲϲeђse h͗eDĞƐƐǁĞƌƚe
ϱese e ϭϯϬese ϭ͕ϮeͼeϭϬʹϯeͼeheнeϰϰeђse

ZƐǌŝůůŽƐŬŽƉe
BŽƌŝǌŽŶƚĂůe

ϭeŶƐe ďŝƐe фeϭϬϬeŶƐe e Ϭ͕ϲeͼeϭϬʹϲeͼedeнeϲϬeĨƐe deсe–ĞƐƐǁĞƌƚe
ϭϬϬeŶƐe ďŝƐee ϮϬeŵƐe ϯ͕ϭeͼeϭϬʹϲeͼedeнeϭϭeĨƐe

e хeϮϬeŵƐe ďŝƐe ϱeƐe ϭ͕ϮeͼeϭϬʹϯeͼedϸeнeϮϵeͼeϭϬʹϲeͼede

ZƐǌŝůůŽƐŬŽƉĞee
eesĂŶĚďƌĞŝƚĞeĨe
;7ƌĞƋƵĞŶǌŐĂŶŐͿe
e

ϱϬeŬBǌe e e

e

ϯ͕ϯeͼeϭϬʹϮeͼeĨe

Ĩeсe–ĞƐƐǁĞƌƚe

хeϱϬeŬBǌe ďŝƐe ϭϬϬe–Bǌe Ϯ͕ϱeͼeϭϬʹϮeͼeĨe
хeϭϬϬe–Bǌe ďŝƐe ϯϬϬe–Bǌe ϯ͕ϭeͼeϭϬʹϮeͼeĨe
хeϯϬϬe–Bǌe ďŝƐe ϲϬϬe–Bǌe ϱ͕ϱeͼeϭϬʹϮeͼeĨe
хeϲϬϬe–Bǌe ďŝƐe ϭ͕ϭe2Bǌe ϲ͕ϱeͼeϭϬʹϮeͼeĨe
хeϭ͕ϭe2Bǌe ďŝƐe Ϯe2Bǌe ϲ͕ϴeͼeϭϬʹϮeͼeĨe
хeϮe2Bǌe ďŝƐe ϰe2Bǌe ϵ͕ϱeͼeϭϬʹϮeͼeĨe

7ƌĞƋƵĞŶǌeĨee
�ĞŝƚďĂƐŝƐee

e
ϭϬe–Bǌe e e

Ϭ͕ϮeͼeϭϬʹϲeͼeĨe
e

rŶƐƚŝĞŐƐǌĞŝƚe
eeeeZƐǌŝůůŽƐŬŽƉĞe

ϱϬeƉƐe ďŝƐe ϭeŵƐe Ϭ͕ϬϱeseďŝƐeϭ͕Ϯese ϰeƉƐeнeϱ͕ϳeͼeϭϬʹϯeͼede e
ϭeŶƐe ďŝƐe ϭeŵƐe Ϭ͕ϭeďŝƐeϯese Ϯ͕ϱeƉƐeнeϱ͕ϴeͼeϭϬʹϯeͼede e

rŶƐƚŝĞŐƐǌĞŝƚe
eeee2ĞŶĞƌĂƚŽƌĞŶ͕e%ƵůƐĞe

Ϭ͕ϱeŶƐe ďŝƐe фeϮ͕ϱeŶƐe e ϮϴeƉƐeнeϭϰeͼeϭϬʹϯeͼede e

e Ϯ͕ϱeŶƐe ďŝƐe ϱeŵƐe e ϭϯeƉƐeнeϮϴeͼeϭϬʹϯeͼede e

B7ͲqĞŝƐƚƵŶŐe
rƵƐŐĂŶŐƐůĞŝƐƚƵŶŐe
ƵŶĚe3ĂůŝďƌŝĞƌƵŶŐƐĨĂŬƚŽƌe
ǀŽŶeB7Ͳ
ƵĞůůĞŶe
e

ϭϬeђte ďŝƐe ϴϬeŵte

-ieďŝƐeϱϬe–Bǌe
ϱϬe–BǌeďŝƐeϰe2Bǌe
ϰe2BǌeďŝƐeϭϮe2Bǌe
ϭϮe2BǌeďŝƐeϭϴe2Bǌe

ϵ͕ϱeͼeϭϬʹϯeͼeWe
ϭϰeͼeϭϬʹϯeͼeWe
ϮϮeͼeϭϬʹϯeͼeWe
ϯϲeͼeϭϬʹϯeͼeWe

=Ͳ3ŽŶŶĞŬƚŽƌ͕eϱϬeZŚŵe
ͮȳ2eͮчeϬ͕Ϭϯϱe
Ĩeчeϰe2Bǌe
ͮȳ2eͮчeϬ͕Ϭϱϲe
ĨeчeϭϮe2Bǌe
ͮȳ2eͮчeϬ͕Ϭϳϱe
Ĩeчeϭϴe2Bǌe
ĂŶĚĞƌĞe3ŽŶŶĞŬƚŽƌĞŶe
ƵŶĚe
JĞĨůĞǆŝŽŶƐĨĂŬƚŽƌĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

B7ͲμƉĂŶŶƵŶŐehE=ee

ƵĞůůĞŶeŵŝƚeB7Ͳ
μƉĂŶŶƵŶŐƐĂŶǌĞŝŐĞe
ďĞǌƺŐůŝĐŚeϱϬeёe

ϮϮeŵsee ďŝƐe Ϯese -ieďŝƐeϭϴe–Bǌe
( )
2

)(
PW

UW
HF

= e
t;WͿeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
ŐĞŵĞƐƐĞŶĞŶeqĞŝƐƚƵŶŐe
ĂŶe�ϬeсeϱϬeёe

e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϭϭeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe^ƚĞŝŶĨƵƌƚe
e

–Ăƚƌŝǆeμ–͘ϭeJĞĐŚƚĞĐŬƐƉĂŶŶƵŶŐe

eeeeeeeeeeeeZĞĐŚƚĞĐŬƐƉĂŶŶƵŶŐe΀s΁e
e
e
,ƌĞƋƵĞŶǌe΀dǌ΁e

Ϭ͕ϬϬϭe Ϭ͕Ϭϭe Ϭ͕ϭe Ϭ͕ϭe Ϭ͕ϱe ϭe ϱe ϭϬe ϱϬe ϭϬϬe

ϭϬe ϯ͕ϴ5ͲϬϳe ϱϭϮ͕Ϯ5Ͳϵe Ϯ͕ϰϰ5ͲϬϲe Ϯ͕ϯϳ5ͲϬϲe ϭ͕ϭϮ5ͲϬϱe Ϯ͕Ϯ5ͲϬϱe ϭϭϬ͕ϰ5Ͳϲe ϮϱϬ͕Ϭ5Ͳϲe ϭ͕Ϯ5Ͳϯe Ϯ͕ϯ5Ͳϯe

ϭϬϬe ϳ͕ϰ5ͲϬϳe ϴϭϰ͕ϲ5Ͳϵe Ϯ͕ϱϮ5ͲϬϲe Ϯ͕ϰϲ5ͲϬϲe ϭ͕ϭϮ5ͲϬϱe Ϯ͕Ϯ5ͲϬϱe ϭϭϬ͕ϰ5Ͳϲe ϮϱϬ͕Ϭ5Ͳϲe ϭ͕Ϯ5Ͳϯe Ϯ͕ϯ5Ͳϯe

ϭϬϬϬe ϲ͕ϰ5ͲϬϲe ϲ͕ϰ5Ͳϲe ϲ͕ϵϵ5ͲϬϲe ϲ͕ϵϳ5ͲϬϲe ϭ͕ϯϰ5ͲϬϱe Ϯ͕ϰ5ͲϬϱe ϭϭϭ͕ϲ5Ͳϲe Ϯϱϭ͕ϱ5Ͳϲe ϭ͕Ϯ5Ͳϯe Ϯ͕ϯ5Ͳϯe

ϭϬϬϬϬe ϲ͕ϯ5ͲϬϱe ϲϯ͕ϳ5Ͳϲe ϲ͕ϱϲ5ͲϬϱe ϲ͕ϱϲ5ͲϬϱe ϳ͕ϰϳ5ͲϬϱe ϴ͕ϳ5ͲϬϱe ϮϬϬ͕ϱ5Ͳϲe ϯϲϵ͕ϱ5Ͳϲe ϭ͕ϲ5Ͳϯe ϯ͕Ϯ5Ͳϯe
e

–Ăƚƌŝǆeμ–͘Ϯe5ƌƐĂƚǌĂďůĞŝƚƐƚƌŽŵƐƚćƌŬĞe

(ŽƌŵĂůǁŝĚĞƌƐƚĂŶĚeZEe ϭeŬёe ϭϬeŬёe ϭϬϬeŬёe ϭeOёe ϭϬeOёe ϭϬϬeOёe ϭe8ёe

(ŽŵŝŶĂůƐƉĂŶŶƵŶŐee ^ƚƌŽŵƐƚćƌŬĞeͮeĞƌǁĞŝƚĞƌƚĞeOĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeh ŝŶeђiͬiee ^ƚƌŽŵƐƚćƌŬĞeͮeh ŝŶeŵiͬie

ϲϬesee ϲϬeŵre

ϭϮe

ϲeŵre

ϭϮe

ϲϬϬeђre

ϭϮe

ϲϬeђre

ϮϬe

ϲeђre

ϳϭe

ϲϬϬeŶre

Ϭ͕ϲe

ϲϬeŶre

ϱ͕ϴe
ϭϭϬesee ϭϭϬeŵree ϭϭeŵree ϭ͕ϭeŵree ϭϭϬeђree ϭϭeђree ϭ͕ϭeђree ϭϭϬeŶre

ϮϯϬesee ϮϯϬeŵree Ϯϯeŵree Ϯ͕ϯeŵree ϮϯϬeђree Ϯϯeђree Ϯ͕ϯeђree ϮϯϬeŶre

ϰϬϬesee ϰϬϬeŵree ϰϬeŵree ϰeŵree ϰϬϬeђree ϰϬeђree ϰ͕Ϭeђree ϰϬϬeŶre

e

–Ăƚƌŝǆeμ–͘ϯetĞĐŚƐĞůƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe

^ƉĂŶŶƵŶŐe΀s΁e
e
e

^ƚƌŽŵƐƚćƌŬĞe΀i΁e

Ϭ͕ϬϬϭese Ϭ͕ϬϭϬese Ϭ͕ϬϭϬese Ϭ͕ϭϬϬese Ϭ͕ϭϬϬese ϭ͕ϬϬϬese ϭ͕ϬϬϬese ϭϬ͕ϬϬϬese ϭϬ͕ϬϬϬese ϭϬϬ͕ϬϬϬese

Ϯ͕ϮeʞeϭϬͲϯere ϭ͕ϱϳ5ͲϬϯe ϰ͕ϲϲ5ͲϬϰe ϰ͕ϲϲ5ͲϬϰe ϯ͕ϬϬ5ͲϬϰe ϯ͕ϬϬ5ͲϬϰe Ϯ͕ϵϴ5ͲϬϰe Ϯ͕ϵϴ5ͲϬϰe ϯ͕ϬϬ5ͲϬϰe ϯ͕ϬϬ5ͲϬϰe ϯ͕ϳϴ5ͲϬϰe
ϮϮeʞeϭϬͲϯere ϭ͕ϱϱ5ͲϬϯe ϯ͕ϵϳ5ͲϬϰe ϯ͕ϵϳ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe ϭ͕ϳϮ5ͲϬϰe ϭ͕ϳϮ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe Ϯ͕ϴϵ5ͲϬϰe
Ϭ͕ϮϮere ϭ͕ϱϱ5ͲϬϯe ϯ͕ϵϳ5ͲϬϰe ϯ͕ϵϳ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe ϭ͕ϳϮ5ͲϬϰe ϭ͕ϳϮ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe Ϯ͕ϴϵ5ͲϬϰe
Ϯ͕Ϯere ϭ͕ϲϰ5ͲϬϯe ϲ͕ϳϴ5ͲϬϰe ϲ͕ϳϴ5ͲϬϰe ϱ͕ϳϲ5ͲϬϰe ϱ͕ϳϲ5ͲϬϰe ϱ͕ϳϲ5ͲϬϰe ϱ͕ϳϲ5ͲϬϰe ϱ͕ϳϲ5ͲϬϰe ϱ͕ϳϲ5ͲϬϰe ϲ͕Ϯϭ5ͲϬϰe
e
e

zŝŵĞŶƐŝŽŶĞůůĞeOĞƐƐŐƌƂƘĞŶe
e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵͲ^ƚĂŶĚŽƌƚe^ƚĞŝŶĨƵƌƚe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

qćŶŐĞe e e e e e  

–ĞƐƐƐĐŚŝĞďĞƌeĨƺƌee
rƵƘĞŶͲ͕efŶŶĞŶͲeƵŶĚe
XŝĞĨĞŶŵĂƘĞeΎe

Ϭeŵŵe ďŝƐe ϱϬϬeŵŵe s-fͬs-5ͬ-2
eϮϲϭϴe
sůĂƚƚeϵ͘ϭ͗ϮϬϬϲee ϮϬeђŵeнeϭϱeͼeϭϬʹϲeͼeůe

ů͗e–ĞƐƐǁĞƌƚe

sƺŐĞůŵĞƐƐƐĐŚƌĂƵďĞŶeΎe Ϭeŵŵe ďŝƐe ϯϬϬeŵŵe s-fͬs-5ͬ-2
eϮϲϭϴe
sůĂƚƚeϭϬ͘ϭ͗ϮϬϬϭee ϮeђŵeнeϲeͼeϭϬʹϲeͼeůe e

e e
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e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϭϮeǀŽŶeϭϳϯ
e

e

tŝĞŶe

eeeeeeeee&ůĞŬƚƌŝƐĐŚĞeOĞƐƐŐƌƂƘĞŶe
e
WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚetŝĞŶe

3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƉĂŶŶƵŶŐe

ƵĞůůĞŶe

Ϭese e ϭϮϬeŶse 3ƵƌǌƐĐŚůƵƐƐďƌƺĐŬĞe

Ϭese ďŝƐe Ϭ͕ϭese

e

ϰeͼeϭϬʹϲeͼeheнeϬ͕ϯϲeђse heсe–ĞƐƐǁĞƌƚe
eхeϬ͕ϭese ďŝƐe ϭese ϯ͕ϳeͼeϭϬʹϲeͼeheнeϬ͕ϯϱeђse

хeϭese ďŝƐe ϭϬese ϯ͕ϮeͼeϭϬʹϲeͼeheнeϬ͕ϱϲeђse

хeϭϬese ďŝƐe ϭϬϬese ϱ͕ϯeͼeϭϬʹϲeͼeheнeϯϰeђse

хeϭϬϬese ďŝƐe ϱϬϬese ϵ͕ϲeͼeϭϬʹϲeͼeheͲeϬ͕ϯϰeŵse

хeϱϬϬese ďŝƐe ϭϬϱϬese ϯϬeͼeϭϬʹϲeͼeheͲeϭϬeŵse
2ůĞŝĐŚƐƉĂŶƵŶŶƵŶŐe
–ĞƐƐŐĞƌćƚĞe

Ϭese ďŝƐe ϮϮϬeŵse

e

ϲeͼeϭϬʹϲeͼeheнeϬ͕ϲeђse heсe–ĞƐƐǁĞƌƚe
eхeϮϮϬeŵse ďŝƐe Ϯ͕Ϯese ϱeͼeϭϬʹϲeͼeheнeϭeђse

хeϮ͕Ϯese ďŝƐe ϭϭese ϰeͼeϭϬʹϲeͼeheнeϯ͕ϱeђse

хeϭϭese ďŝƐe ϮϮese ϰeͼeϭϬʹϲeͼeheнeϲ͕ϱeђse

хeϮϮese ďŝƐe ϮϮϬese ϱeͼeϭϬʹϲeͼeheнeϴϬeђse

хeϮϮϬese ďŝƐe ϭϬϱϬese ϳeͼeϭϬʹϲeͼeheнeϬ͕ϱeŵse

Ϭese ďŝƐe Ϭ͕ϭese

e

ϰeͼeϭϬʹϲeͼeheнeϬ͕ϯϲeђse

хeϬ͕ϭese ďŝƐe ϭese ϯ͕ϳeͼeϭϬʹϲeͼeheнeϬ͕ϯϱeђse

хeϭese ďŝƐe ϭϬese ϯ͕ϮeͼeϭϬʹϲeͼeheнeϬ͕ϱϲeђse

хeϭϬese ďŝƐe ϭϬϬese ϱ͕ϯeͼeϭϬʹϲeͼeheнeϯϰeђse

хeϭϬϬese ďŝƐe ϱϬϬese ϵ͕ϲeͼeϭϬʹϲeͼeheͲeϬ͕ϯϰeŵse

хeϱϬϬese ďŝƐe ϭϬϱϬese ϯϬeͼeϭϬʹϲeͼeheͲeϭϬeŵse
BŽĐŚƐƉĂŶŶƵŶŐee

ƵĞůůĞŶe

ϭeŬse ďŝƐe ϯϬeŬse e Ϭ͕ϭϳeͼeϭϬʹϯeͼehe
ee



e
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e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϭϯeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚetŝĞŶe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
eee
ƵĞůůĞŶ͕e–ĞƐƐŐĞƌćƚĞe
eeee

Ϯeŵse ďŝƐe ϭϬϬϬese ϭϬeBǌeďŝƐeϭe–Bǌe ϰ͕ϭeђseďŝƐeϬ͕ϰϴese heсe–ĞƐƐǁĞƌƚe
e
e

Ϯeŵse ďŝƐe ϭϬeŵse ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϯϲeͼϭϬͲϯeͼeheнeϯ͕ϰeђse

e

хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϮϰeͼϭϬͲϯeͼeheнeϭ͕ϯeђse
хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϯϲeͼϭϬͲϯeͼeheнeϭ͕ϯeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe ϭ͕ϮeͼϭϬͲϯeͼeheнeϭ͕ϯeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe ϱ͕ϴeͼϭϬͲϯeͼeheнeϭ͕ϯeђse

e хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϰϲeͼϭϬͲϯeͼeheнeϮ͕ϯeђse
e хeϭϬeŵse ďŝƐe ϭϬϬeŵse ϭϬeBǌeďŝƐeϰϬeBǌe ϴϲeͼϭϬͲϲeͼeheнeϰ͕ϲeђse
e

e

хeϰϬeBǌeďŝƐeϭeŬBǌe ϴϳeͼϭϬͲϲeͼeheнeϮ͕ϯeђse
e хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϭϳeͼϭϬͲϯeͼeheнeϮ͕ϯeђse
e хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϱeͼϭϬͲϯeͼeheнeϮ͕ϯeђse
e хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϵϯeͼϭϬͲϯeͼeheнeϮ͕ϯeђse
e хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϯ͕ϱeͼϭϬͲϯeͼeheнeϭϮeђse
e хeϯϬϬeŬBǌeďŝƐeϭe–Bǌe ϭϮeͼϭϬͲϯeͼeheнeϭϮeђse
e хeϭϬϬeŵse ďŝƐe ϭese ϭϬeBǌeďŝƐeϰϬeBǌe ϴϯeͼϭϬͲϲeͼeheнeϰϲeђse
e

e

хeϰϬeBǌeďŝƐeϭeŬBǌe ϴϮeͼϭϬͲϲeͼeheнeϮϯeђse
e хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϭϲeͼϭϬͲϯeͼeheнeϮϯeђse
e хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϱeͼϭϬͲϯeͼeheнeϮϯeђse
e хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϵϮeͼϭϬͲϯeͼeheнeϮϯeђse
e хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϯ͕ϱeͼϭϬͲϯeͼeheнeϬ͕ϭϮeŵse
e хeϯϬϬeŬBǌeďŝƐeϭe–Bǌe ϭϮeͼϭϬͲϯeͼeheнeϬ͕ϭϮeŵse
e хeϭese ďŝƐe ϭϬese ϭϬeBǌeďŝƐeϰϬeBǌe ϴϱeͼϭϬͲϲeͼeheнeϬ͕ϰϲeŵse
e

e

хeϰϬeBǌeďŝƐeϭeŬBǌe ϴϳeͼϭϬͲϲeͼeheнeϬ͕Ϯϯeŵse
e хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϭϳeͼϭϬͲϯeͼeheнeϬ͕Ϯϯeŵse
e хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϱeͼϭϬͲϯeͼeheнeϬ͕Ϯϯeŵse
e хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϵϮeͼϭϬͲϯeͼeheнeϬ͕Ϯϯeŵse
e хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϯ͕ϱeͼϭϬͲϯeͼeheнeϭ͕Ϯeŵse
e хeϯϬϬeŬBǌeďŝƐeϭe–Bǌe ϭϮeͼϭϬͲϯeͼeheнeϭ͕Ϯeŵse
e хeϭϬese ďŝƐe ϭϬϬese ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϮϯeͼϭϬͲϯeͼeheнeϰ͕ϲeŵse
e

e

хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϮϯeͼϭϬͲϯeͼeheнeϮ͕ϯeŵse
e хeϭeŬBǌeďŝƐeϮϬeŬBǌe Ϭ͕ϮϯeͼϭϬͲϯeͼeheнeϮ͕ϯeŵse
e хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϰϭeͼϭϬͲϯeͼeheнeϮ͕ϯeŵse
e хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼeheнeϮ͕ϯeŵse
e хeϭϬϬese ďŝƐe ϭϬϬϬese ϱϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϰϲeͼϭϬͲϯeͼeheнeϭϲeŵse



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϭϰeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚetŝĞŶe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
e–ĞƐƐŐĞƌćƚĞ͕e
ƵĞůůĞŶe

ϭeŵse ďŝƐe ϭϭϬϬese ϭϬeBǌeďŝƐeϭe–Bǌe ϱeђseďŝƐeϴϭeŵse heсe–ĞƐƐǁĞƌƚe
e
eeϭeŵsee ďŝƐe Ϯ͕Ϯeŵse ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϱeͼϭϬͲϯeͼeheнeϰ͕ϱeђse

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϵeͼϭϬͲϯeͼeheнeϰ͕ϱeђse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϵϱeͼϭϬͲϲeͼeheнeϰ͕ϱeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϯeͼϭϬͲϯeͼeheнeϰ͕ϱeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϳϱeͼϭϬͲϯeͼeheнeϳeђse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϭeͼϭϬͲϯeͼeheнeϭϯeђse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe ϭ͕ϱeͼϭϬͲϯeͼeheнeϮϱeђse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe ϯ͕ϭeͼϭϬͲϯeͼeheнeϮϱeђse

хeϮ͕Ϯeŵsee ďŝƐe ϮϮeŵse ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϱeͼϭϬͲϯeͼeheнeϱeђse

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϵeͼϭϬͲϯeͼeheнeϱeђse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϵϱeͼϭϬͲϲeͼeheнeϱeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϯϯeͼϭϬͲϯeͼeheнeϱeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϳϱeͼϭϬͲϯeͼeheнeϳeђse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϭeͼϭϬͲϯeͼeheнeϭϮeђse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe ϭ͕ϱeͼϭϬͲϯeͼeheнeϮϱeђse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe ϯ͕ϭeͼϭϬͲϯeͼeheнeϮϱeђse

хeϮϮeŵsee ďŝƐe ϮϮϬeŵse ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϱeͼϭϬͲϯeͼeheнeϭϯeђse

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϵeͼϭϬͲϯeͼeheнeϴeђse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϵϱeͼϭϬͲϲeͼeheнeϴeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϮϴeͼϭϬͲϯeͼeheнeϴeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϳϱeͼϭϬͲϯeͼeheнeϮϱeђse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϭeͼϭϬͲϯeͼeheнeϮϱeђse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe ϭ͕ϱeͼϭϬͲϯeͼeheнeϯϱeђse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe ϯ͕ϭeͼϭϬͲϯeͼeheнeϴϬeђse

хeϮϮϬeŵsee ďŝƐe Ϯ͕Ϯese ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϴϬeђse

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϰeͼϭϬͲϯeͼeheнeϮϱeђse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϲϱeͼϭϬͲϲeͼeheнeϲeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϭϭeͼϭϬͲϯeͼeheнeϭϲeђse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϮϭeͼϭϬͲϯeͼeheнeϳϬeђse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe Ϭ͕ϯϵeͼϭϬͲϯeͼeheнeϬ͕ϭϯeŵse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe Ϭ͕ϵϱeͼϭϬͲϯeͼeheнeϬ͕ϯϱeŵse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe ϭ͕ϵeͼϭϬͲϯeͼeheнeϬ͕ϴϱeŵse
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e
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e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϭϱeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚetŝĞŶe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
e–ĞƐƐŐĞƌćƚĞ͕e
ƵĞůůĞŶe

хeϮ͕Ϯesee ďŝƐe ϮϮese ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϬ͕ϴeŵse heсe–ĞƐƐǁĞƌƚe

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϰeͼϭϬͲϯeͼeheнeϬ͕Ϯϱeŵse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϲϱeͼϭϬͲϲeͼeheнeϲϬeђse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϭϭeͼϭϬͲϯeͼeheнeϬ͕ϭϲeŵse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϮϭeͼϭϬͲϯeͼeheнeϬ͕ϯϱeŵse
хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϭ͕ϱeŵse
хeϯϬϬeŬBǌeďŝƐeϱϬϬeŬBǌe ϭ͕ϮeͼϭϬͲϯeͼeheнeϰ͕ϯeŵse
хeϱϬϬeŬBǌeďŝƐeϭe–Bǌe Ϯ͕ϱeͼϭϬͲϯeͼeheнeϴ͕ϱeŵse

хeϮϮesee ďŝƐe ϮϮϬese ϭϬeBǌeďŝƐeϮϬeBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϴeŵse

e

хeϮϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϭϰeͼϭϬͲϯeͼeheнeϮ͕ϱeŵse
хeϰϬeBǌeďŝƐeϮϬeŬBǌe ϳϬeͼϭϬͲϲeͼeheнeϬ͕ϴeŵse
хeϮϬeŬBǌeďŝƐeϱϬeŬBǌe Ϭ͕ϭϵeͼϭϬͲϯeͼeheнeϯ͕ϱeŵse
хeϱϬeŬBǌeďŝƐeϭϬϬeŬBǌe Ϭ͕ϰϱeͼϭϬͲϯeͼeheнeϴeŵse

хeϮϮϬesee ďŝƐe ϭϭϬϬese ϭϱeBǌeďŝƐeϱϬeBǌe Ϭ͕ϯϲeͼϭϬͲϯeͼeheнeϭϲeŵse
e хeϱϬeBǌeďŝƐeϭeŬBǌe ϳϬeͼϭϬͲϲeͼeheнeϯ͕ϱeŵse

e ϭeŵse ďŝƐe ϮϮϬese ϭeBǌeďŝƐeϭϬeŬBǌe
JĞĐŚƚĞĐŬƐƉĂŶŶƵŶŐe

Ϭ͕ϯϴeђseďŝƐeϯ͕Ϯeŵse
μŝĞŚĞe–Ăƚƌŝǆet–͘ϭe

e

BŽĐŚƐƉĂŶŶƵŶŐee

ƵĞůůĞŶe ϭeŬse ďŝƐee ϮϭeŬse

ϰϱeBǌeďŝƐeϱϱeBǌe
Ϭ͕ϰϲeͼeϭϬʹϯeͼehe e

e хeϮϭeŬse ďŝƐe ϯϬeŬse ϳ͕ϵese e
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e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϭϲeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚetŝĞŶe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƚƌŽŵƐƚćƌŬĞe
–ĞƐƐŐĞƌćƚĞ͕e
ƵĞůůĞŶe
e
e

Ϭeŵre ďŝƐe ϮϮϬeђre

e

ϰϬeͼeϭϬʹϲeͼe²eнeϴeŶre ²eсe–ĞƐƐǁĞƌƚe

хeϮϮϬeђre ďŝƐe Ϯ͕Ϯeŵre ϰϬeͼeϭϬʹϲeͼe²eнeϴeŶre

хeϮ͕Ϯeŵre ďŝƐe ϮϮeŵre ϰϬeͼeϭϬʹϲeͼe²eнeϴϬeŶre

хeϮϮeŵre ďŝƐe ϭϬϬeŵre ϱϬeͼeϭϬʹϲeͼe²eнeϬ͕ϴeђre

хeϭϬϬeŵre ďŝƐe ϮϮϬeŵre ϱϬeͼeϭϬʹϲeͼe²eнeϮϬϬeͼeϭϬʹϲeͼe²ϸe
нeϬ͕ϴeђre

хeϮϮϬeŵre ďŝƐe ϭere ϲϱeͼeϭϬʹϲeͼe²eнeϮϱeђre

хeϭere ďŝƐe Ϯ͕Ϯere ϲϱeͼeϭϬʹϲeͼe²eнeϭϬeͼeϭϬʹϲeͼe²ϸeнee
Ϯϱeђre

хeϮ͕Ϯere ďŝƐe ϯere Ϭ͕ϯϴeͼeϭϬʹϯeͼe²eнeϰϬeђre

хeϯere ďŝƐe ϭϬ͕ϭere Ϭ͕ϱeͼeϭϬʹϯeͼe²eнeϬ͕ϱeŵre

хeϭϬ͕ϭere ďŝƐe ϮϬ͕ϱere ϭeͼeϭϬʹϯeͼe²eнeeϬ͕ϳϱeŵre

ϬeƉre ďŝƐe ϭeƉre

e

ϭeƉre

хeϭeƉre ďŝƐe ϭϬϬeŶre ϯϱeͼeϭϬʹϲeͼe²eнeϰϲeƉre

хeϭϬϬeŶre ďŝƐe ϭeђre ϮϯeͼeϭϬʹϲeͼe²eнeϰϲeƉre

хeϭeђre ďŝƐe ϭϬeђre ϮϯeͼeϭϬʹϲeͼe²eнeϬ͕ϭϮeŶre

хeϭϬeђre ďŝƐe ϭϬϬeђre ϮϯeͼeϭϬʹϲͼe²eнeϬ͕ϵϮeŶre

хeϭϬϬeђre ďŝƐe ϭeŵre ϮϯeͼeϭϬʹϲeͼe²eнeϲeŶre

хeϭeŵre ďŝƐe ϭϬeŵre ϮϯeͼeϭϬeʹϲͼe²eнeϱϴeŶre

хeϭϬeŵre ďŝƐe ϭϬϬeŵre ϰϭeͼeϭϬʹϲͼe²eнeϱϴϬeŶre

хeϭϬϬeŵre ďŝƐe ϭere Ϭ͕ϭϯeͼeϭϬʹϯͼe²eнeϭϮeђre

ϭere ďŝƐe ϰϬϬere e Ϭ͕ϮϭeͼeϭϬʹϯeͼe²e
2ůĞŝĐŚƐƚƌŽŵƐƚćƌŬĞe
μƚƌŽŵǌĂŶŐĞŶeƵŶĚe
μƚƌŽŵǌĂŶŐĞŶǁĂŶĚůĞƌe

ϭeŵre ďŝƐe ϭϭϬϬere ϭeďŝƐe=etŝĐŬůƵŶŐĞŶe
e ϯeͼeϭϬʹϯeͼe²e e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϭϳeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚetŝĞŶe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞeee
–ĞƐƐŐĞƌćƚĞ͕e
ƵĞůůĞŶe

ϭϬeђre ďŝƐe ϮϬ͕ϱere ϭϬeBǌeďŝƐeϭϬeŬBǌe ϮϱeŶreďŝƐeϬ͕ϲϮere ²eсe–ĞƐƐǁĞƌƚe

Ϭ͕Ϭϭeŵre ďŝƐe Ϭ͕ϮϮeŵre ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϮϱeŶre

e
хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϭϮeͼϭϬͲϯeͼe²eнeϭϲeŶre
хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϱͼϭϬͲϯeͼe²eнeϰϬeŶre
хeϱeŬBǌeďŝƐeϭϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼe²eнeϴϬeŶre

e хeϬ͕ϮϮeŵre ďŝƐe Ϯ͕Ϯeŵre ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϰϬeŶre
e

e
хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϭ͕ϮeͼϭϬͲϰeͼe²eнeϯϱeŶre

e хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϱͼϭϬͲϯeͼe²eнeϬ͕ϰeђre
e хeϱeŬBǌeďŝƐeϭϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼe²eнeϬ͕ϴeђre
e хeϮ͕Ϯeŵre ďŝƐe ϮϮeŵre ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϬ͕ϰeђre
e

e
хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϭϮeͼϭϬͲϯeͼe²eнeϬ͕ϯϱeђre

e хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϱͼϭϬͲϯeͼe²eнeϰeђre
e хeϱeŬBǌeďŝƐeϭϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼe²eнeϴeђre
e хeϮϮeŵre ďŝƐe ϮϮϬeŵre ϭϬeBǌeďŝƐeϰϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϰeђre
e

e
хeϰϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϭϮeͼϭϬͲϯeͼe²eнeϯ͕ϱeђre

e хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϱͼϭϬͲϯeͼe²eнeϰϬeђre
e хeϱeŬBǌeďŝƐeϭϬeŬBǌe ϭ͕ϰeͼϭϬͲϯeͼe²eнeϴϬeђre
e хeϮϮϬeŵre ďŝƐe Ϯ͕Ϯere ϮϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϱϱeͼϭϬͲϯeͼe²eнeϯϱeђre e
e e хeϭeŬBǌeďŝƐeϱeŬBǌe Ϭ͕ϲϱeͼϭϬͲϯeͼe²eнeϴϬeђre e
e e хeϱeŬBǌeďŝƐeϭϬeŬBǌe Ϭ͕ϳϱeͼϭϬͲϯeͼe²eнeϬ͕ϭϲeŵre

e

e хeϮ͕Ϯere ďŝƐe ϯere ϭϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϴeͼϭϬͲϯeͼe²eнeϬ͕ϭeŵre
e e хeϰϱeBǌeďŝƐeϭeŬBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϬ͕ϭeŵre
e хeϯere ďŝƐe ϭϭere ϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϲeͼϭϬͲϯeͼe²eнeϮeŵre
e e хeϭϬϬeBǌeďŝƐeϭeŬBǌe ϭ͕ϬeͼϭϬͲϯeͼe²eнeϮeŵre
e хeϭϭere ďŝƐe ϮϬ͕ϱere ϰϱeBǌeďŝƐeϭϬϬeBǌe ϭ͕ϮeͼϭϬͲϯeͼe²eнeϱeŵre
e e хeϭϬϬeBǌeďŝƐeϭeŬBǌe ϭ͕ϱeͼϭϬͲϯeͼe²eнeϱeŵre



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϭϴeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚetŝĞŶe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe

ƵĞůůĞŶe ϱeђre ďŝƐe ϭere ϮϬeBǌeďŝƐeϱeŬBǌe ϯϱeŶreďŝƐeϭϯeŵre ²eсe–ĞƐƐǁĞƌƚe

e ϱeђre ďŝƐe ϭϬϬeђre ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϳeͼϭϬͲϯeͼe²eнeϯϱeŶre

e e e e хeϰϱeBǌeďŝƐeϭeŬBǌe Ϭ͕ϳϲeͼϭϬͲϯeͼe²eнeϯϰeŶre

e хeϭϬϬeђre ďŝƐe ϭeŵre ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϳeͼϭϬͲϯeͼe²eнeϬ͕Ϯϯeђre

e e хeϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϳϭeͼϭϬͲϯeͼe²eнeϬ͕Ϯϯeђre

e e хeϭϬϬeBǌeďŝƐeϱeŬBǌe Ϭ͕ϳϯeͼϭϬͲϯeͼe²eнeϬ͕Ϯeђre

e хeϭeŵre ďŝƐe ϭϬeŵre ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϳeͼϭϬͲϯeͼe²eнeϮ͕ϯeђre

e e хeϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϳϭeͼϭϬͲϯeͼe²eнeϮ͕ϯeђre

e e хeϭϬϬeBǌeďŝƐeϱeŬBǌe Ϭ͕ϳϯeͼϭϬͲϯeͼe²eнeϮeђre

e хeϭϬeŵre ďŝƐe ϭϬϬeŵre ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϳeͼϭϬͲϯeͼe²eнeϮϯeђre

e e хeϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϳϭeͼϭϬͲϯeͼe²eнeϮϯeђre

e e хeϭϬϬeBǌeďŝƐeϱeŬBǌe Ϭ͕ϳϯeͼϭϬͲϯeͼe²eнeϮϬeђre

e хeϭϬϬeŵre ďŝƐe ϭere ϮϬeBǌeďŝƐeϰϱeBǌe ϭ͕ϴeͼϭϬͲϯeͼe²eнeϬ͕Ϯϯeŵre

e e хeϰϱeBǌeďŝƐeϭϬϬeBǌe Ϭ͕ϴϯeͼϭϬͲϯeͼe²eнeϬ͕ϯϯeŵre

e e хeϭϬϬeBǌeďŝƐeϱeŬBǌe ϭ͕ϲeͼϭϬͲϯeͼe²eнeϬ͕Ϯϭeŵre
tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe

ƵĞůůĞŶ͕e–ĞƐƐŐĞƌćƚĞe

ϭϬeŵre ďŝƐe ϱϬϬere e ϯeђreďŝƐeϬ͕Ϯere
²eсe–ĞƐƐǁĞƌƚe

ϭϬeŵre ďŝƐe ϭere ϰϬeBǌeďŝƐeϭeŬBǌe
e

Ϭ͕ϯϮeͼϭϬͲϯeͼe²e
хeϭere ďŝƐe ϭϬϬere Ϭ͕ϲϵeͼϭϬͲϯeͼe²e

e хeϭϬϬere ďŝƐe ϰϱϬere Ϭ͕ϵeͼϭϬͲϯeͼe²e e
μƚƌŽŵǌĂŶŐĞŶeƵŶĚe
μƚƌŽŵǌĂŶŐĞŶǁĂŶĚůĞƌe

ϭeŵre ďŝƐe ϭϭϬϬere

ϭeďŝƐe=etŝĐŬůƵŶŐĞŶe
ϭϬeBǌeďŝƐeϭeŬBǌe

хeϭeŬBǌeďŝƐeϭϬeŬBǌͬ=e
e

ϰeͼeϭϬʹϯͼe²e
e

²eсe–ĞƐƐǁĞƌƚe

5ƌƐĂƚǌĂďůĞŝƚƐƚƌŽŵƐƚćƌŬĞe

Ϭ͕Ϯeђre ďŝƐe ϮϬϬeŵre

e
ĂŶeJ=eďŝƐeϭe2ёe
-ieďŝƐeϲϬeBǌe

e

ϭϳͼeϭϬʹϲeͼefeďŝƐeϱ͕ϴeͼeϭϬʹϯeͼe²e
e

μŝĞŚĞe–Ăƚƌŝǆet–͘Ϯe
e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϭϵeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚetŝĞŶe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe Ϭeɏe
ϮͲ-ƌĂŚƚe3ƵƌǌƐĐŚůƵƐƐe Ϭ͕ϱeŵɏe Zeсe–ĞƐƐǁĞƌƚe

e
e
�ǁŝƐĐŚĞŶǁĞƌƚĞe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

7ĞƐƚǁĞƌƚĞe ϰͲ-ƌĂŚƚͲ3ƵƌǌƐĐŚůƵƐƐe Ϭ͕ϯϱeђɏe
e ϭϬϬeђёe e Ϭ͕ϰϱeͼeϭϬʹϯeͼeZe

e ϭeŵёe Ϭ͕ϭϳeͼeϭϬʹϯeͼeZe

e ϭϬeŵёe Ϭ͕ϭϳeͼeϭϬʹϯeͼeZe

e ϭϬϬeŵёe Ϭ͕ϭϬeͼeϭϬʹϯeͼeZe

e ϭeё͖ee
ϭϬeё͖e
ϭϬϬeё͖e
ϭeŬё͖ee
ϭϬeŬё͖e
ϭϬϬeŬё͖e
ϭe–ё͖ee
ϭϬe–ё͖e
ϭϬϬe–ё͖e

ϰϬeͼeϭϬʹϲeͼeZe
ϮϯeͼeϭϬʹϲeͼeZe
ϭϰeͼeϭϬʹϲeͼeZe
ϭϬeͼeϭϬʹϲeͼeZe
ϵ͕ϱeͼeϭϬʹϲeͼeZe
ϭϭeͼeϭϬʹϲeͼeZe
ϭϱeͼeϭϬʹϲeͼeZe
ϯϭeͼeϭϬʹϲeͼeZe
ϭϬϬeͼeϭϬʹϲeͼeZe

e ϭeё͖ee
ϭϬeё͖e
ϭϬϬeё͖e
ϭeŬё͖ee
ϭϬeŬё͖e
ϭϬϬeŬё͖e
ϭe–ё͖ee
ϭϬe–ё͖e
ϭϬϬe–ё͖e
ϭe2ёe

e

ϳϲeͼeϭϬʹϲeͼeZe
ϮϬeͼeϭϬʹϲeͼeZe
ϭϳeͼeϭϬʹϲeͼeZe
ϭϬeͼeϭϬʹϲeͼeZe
ϭϬeͼeϭϬʹϲeͼeZe
ϭϯeͼeϭϬʹϲeͼeZe
ϭϵeͼeϭϬʹϲeͼeZe
ϳϬeͼeϭϬʹϲeͼeZe
Ϭ͕ϱϵeͼeϭϬʹϯeͼeZe
ϱ͕ϵeͼeϭϬʹϯeͼeZe

e

–ĞƐƐŐĞƌćƚĞe ϬeďŝƐeфeϭϭeёe
ϭϭeёeďŝƐeфeϭϭϬeёe
ϭϭϬeёeďŝƐeфeϭϭϬeŬёe
ϭϭϬeŬёeďŝƐeфeϭ͕ϭe–ёe
ϭ͕ϭe–ёeďŝƐeфeϯ͕ϯe–ёe
ϯ͕ϯe–ёeďŝƐeфeϭϭe–ёe
ϭϭe–ёeďŝƐeфeϯϯe–ёe
ϯϯe–ёeďŝƐeфeϭϭϬe–ёe
ϭϭϬe–ёeďŝƐeфeϯϯϬe–ёe
ϯϯϬe–ёeďŝƐeфeϭ͕ϭe2ёe

e

ϰϬeͼeϭϬʹϲeͼeZe
ϯϱeͼeϭϬʹϲeͼeZe
ϮϴeͼeϭϬʹϲeͼeZe
ϯϮeͼeϭϬʹϲeͼeZe
ϲϬeͼeϭϬʹϲeͼeZe
Ϭ͕ϭϯeͼeϭϬʹϯeͼeZe
Ϭ͕ϮϱeͼeϭϬʹϯeͼeZe
Ϭ͕ϱeͼeϭϬʹϯeͼeZe
ϯeͼeϭϬʹϯeͼeZe
ϭϱeͼeϭϬʹϯeͼeZe

e

tĞĐŚƐĞůƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe
;sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌͿe

ϱϬϬeђɏe ďŝƐe ϰϱeŬɏe ϭϬeBǌeďŝƐeϭϬeŬBǌe RUU ⋅+ 2

U

2

I
e

e
Ϭ͕ϭϳeͼeϭϬʹϯeͼeZe

ďŝƐe
ϭ͕ϳeͼeϭϬʹϯeͼeZe

e
μŝĞŚĞe–Ăƚƌŝǆet–͘ϯe

Zeсe–ĞƐƐǁĞƌƚe
hfeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
3ĂůŝďƌŝĞƌƐƚƌŽŵƐƚćƌŬĞe
h·eŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
ŐĞŵĞƐƐĞŶĞŶeμƉĂŶŶƵŶŐe
ĂŵetŝĚĞƌƐƚĂŶĚe

e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϮϬeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚetŝĞŶe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

fŶĚƵŬƚŝǀŝƚćƚe
7ĞƐƚǁĞƌƚĞe

ϬeђBe ϮͲ-ƌĂŚƚͲ3ƵƌǌƐĐŚůƵƐƐe Ϭ͕ϬϯeђBe e

e

ϭϬϬeђBe
ϭϬϬeBǌe Ϭ͕ϱϰeͼeϭϬʹϯeͼe>e

e
>eсe–ĞƐƐǁĞƌƚee
e
e
sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌee
ϱϬeŵёeчeͮ�ͮeчeϭϭeŬёe
e

e
ϭeŬBǌe Ϭ͕ϮϴeͼeϭϬʹϯeͼe>e
ϭϬeŬBǌe Ϭ͕ϮϵeͼeϭϬʹϯeͼe>e

ϭeŵBe
ϭϬϬeBǌe Ϭ͕ϭϰeͼeϭϬʹϯeͼe>e
ϭeŬBǌe Ϭ͕ϭϰeͼeϭϬʹϯeͼe>e

e ϭϬeŬBǌe Ϭ͕ϮϰeͼeϭϬʹϯeͼe>e
ϭϬeŵBe ϭϬϬeBǌ͖ee Ϭ͕ϭϯeͼeϭϬʹϯeͼe>e

e ϭeŬBǌ͖eϭϬeŬBǌe Ϭ͕ϭϲeͼeϭϬʹϯeͼe>e
ϭϬϬeŵBe ϭϬϬeBǌ͖eϭeŬBǌe Ϭ͕ϭϯeͼeϭϬʹϯeͼe>e

e ϭϬeŬBǌe Ϭ͕ϮϴeͼeϭϬʹϯeͼe>e
ϭeBe ϭϬϬeBǌ͕eϭeŬBǌe Ϭ͕ϮϬeͼeϭϬʹϯeͼe>e

3ĂƉĂǌŝƚćƚe
7ĞƐƚǁĞƌƚĞe

ϬeƉ7e e Ϭ͕ϮeƉ7e qĞĞƌůĂƵĨe

ϭeƉ7e
ϭeŬBǌe Ϭ͕ϲϯeͼeϭϬʹϯeͼece

ceсe–ĞƐƐǁĞƌƚee
e
e
sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌee
ϭeёeчeͮ�ͮeчeϭϭϬe–ёe
e
e

ϭϬeŬBǌe Ϭ͕ϯϭeͼeϭϬʹϯeͼece

ϭϬeƉ7e
ϭeŬBǌe ϰϮeͼeϭϬʹϲeͼece
ϭϬeŬBǌ͖ee
ϭϬϬeŬBǌe

ϱϯeͼeϭϬʹϲeͼece
ϴϴeͼeϭϬʹϲeͼece

e eϭe–Bǌe Ϭ͕ϮϰeͼeϭϬʹϯeͼece
ϭϬϬeƉ7e ϭeŬBǌe ϯϵeͼeϭϬʹϲeͼece

ϭeŶ7e ϭeŬBǌe ϳϭeͼeϭϬʹϲeͼece
ϭϬϬeŬBǌe Ϭ͕ϭϯeͼeϭϬʹϯeͼece

ϭϬeŶ7e
ϭϬϬeBǌe Ϭ͕ϰϵeͼeϭϬʹϯeͼece
ϭeŬBǌe Ϭ͕ϮϭeͼeϭϬʹϯeͼece
ϭϬeŬBǌe Ϭ͕ϮϯeͼeϭϬʹϯeͼece

ϭϬϬeŶ7e
ϭϬϬeBǌ͖ee
ϭeŬBǌ͖ee
ϭϬeŬBǌe

Ϭ͕ϮϭeͼeϭϬʹϯeͼece
Ϭ͕ϮϬeͼeϭϬʹϯeͼece
Ϭ͕ϭϳeͼeϭϬʹϯeͼece

ϭeђ7e ϭϬϬeBǌ͖eϭeŬBǌe Ϭ͕ϮϵeͼeϭϬʹϯeͼece
Ϭ͕ϭϯeͼeϭϬʹϯeͼece

ϭϬeŬBǌe Ϭ͕ϮϵeͼeϭϬʹϯeͼece



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϮϭeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚetŝĞŶe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƚƌŽŵůĞŝƐƚƵŶŐe
–ĞƐƐŐĞƌćƚĞe
e

Ϭete ďŝƐe ϮϭeŬte ϬeŵseďŝƐeϭϬϮϬese
ϬeђreďŝƐeϮϬ͕ϱere

Wtt ⋅+ 22

f·
e

Ϭ͕Ϯϭ⋅eϭϬͲϯe⋅WeďŝƐeϬ͕ϳϬe⋅eϭϬͲϯe
⋅We

e
Weсe–ĞƐƐǁĞƌƚe
e

ďĞŝe�ĂŶŐĞŶĂďŐƌŝĨĨe Ϭete ďŝƐe ϯϬϬeŬte ϬeseďŝƐeϯϯϬese
ϬeŵreďŝƐeϭϬϬϬere

Wtt ⋅+ 22

-·XŝŶ
e

ũĞĚŽĐŚeŶŝĐŚƚeŬůĞŝŶĞƌeĂůƐe
Ϭ͕Ϯe⋅eϭϬͲϯe⋅eWe

tŝŶeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
tŝƌŬůĞŝƐƚƵŶŐeĚĞƌe
5ŝŶĨĂĐŚǁŝĐŬůƵŶŐ͘e

tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe
–ĞƐƐŐĞƌćƚĞe

Ϭ͕ϭϭeŵte ďŝƐe ϮϭeŬte
W=eсeϭ͖eϰϱeBǌeďŝƐeϲϱeBǌe

ϯϯeŵseďŝƐeϭϬϮϬese
ϯ͕ϯeŵreďŝƐeϮϬere

Ϭ͕ϳ⋅eϭϬͲϯe⋅eWeeďŝƐeeϭ͕ϰe⋅eϭϬͲϯe⋅eWe

Weсe–ĞƐƐǁĞƌƚe
W=eсeqĞŝƐƚƵŶŐƐĨĂŬƚŽƌe
;ŬĂƉĂǌŝƚŝǀeŽĚĞƌe
ŝŶĚƵŬƚŝǀͿe
e
e
e

ϭϱet͖eϲϬet͖eϭϬϬet͖eϰϬϬet͖e
ϱϬϬet͖eϭeŬt͖eϮeŬt͖eϰeŬte

W=eсeϭ͖eϰϱeBǌeďŝƐeϲϱeBǌe
ϱϬes͖eϮϬϬesee

Ϭ͕ϯer͖eϮer͖eϭϬer͖eϮϬere
Ϭ͕ϭϲ⋅eϭϬͲϯe⋅eWe

ϭ͕ϱet͖eϲete ϯϬeŵr͖e Ϭ͕Ϯϲe⋅eϭϬͲϯe⋅eWe

Ϯ͕ϯete ďŝƐe ϮϬ͕ϲeŬte
ϰϱeBǌeďŝƐeϲϱeBǌ͖eW=eсeϭe

ϮϯeseďŝƐeϭϬϮϬese
ϯϬeŵreďŝƐeϮϬ͕ϱere

Ϭ͕ϯϮe⋅ϭϬͲϯe⋅%eďŝƐeϬ͕ϰϴe⋅ϭϬͲϯe⋅We e

e ϰϱeBǌeďŝƐeϲϱeBǌe
ϮϮϬes͖eϭere e

ee
ϮϮϬete W=eсeϭe Ϭ͕ϭϲe⋅eϭϬͲϯe⋅eWe
ϭϵϴete W=eсeϬ͕ϵe Ϭ͕ϭϴe⋅eϭϬͲϯe⋅eWe
ϭϭϬete W=eсeϬ͕ϱe Ϭ͕Ϯϵe⋅eϭϬͲϯe⋅eWe
ϮϮete W=eсeϬ͕ϭe ϭ͕ϰe⋅eϭϬͲϯe⋅eWe
ϭϭete W=eсeϬ͕Ϭϱe Ϯ͕ϳe⋅eϭϬͲϯe⋅eWe

e e e

ϯϯeseďŝƐeϯϯϬese
ϯϯϬeŵreďŝƐeфeϯere
ϰϱeBǌeďŝƐeϲϱeBǌe
Ϭ͕ϬϱeчeW=eфeϭe

e e

ϭϬete ďŝƐe ϭeŬte fŶĚƵŬƚŝǀ͕eŬĂƉĂǌŝƚŝǀe Ϭ͕ϮϮete ee

ďĞŝe�ĂŶŐĞŶĂďŐƌŝĨĨe Ϭ͕ϱete ďŝƐe ϮϭϴeŬte

ϯϯeseďŝƐeϯϯϬese
ϭϬeŵreďŝƐeϲϲϬere
ϰϱeBǌeďŝƐeϲϱeBǌe
Ϭ͕ϬϱeчeW=eчeϭe

ϭeďŝƐeϲϬetŝĐŬůƵŶŐĞŶe
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-·XŝŶ
e

ũĞĚŽĐŚeŶŝĐŚƚeŬůĞŝŶĞƌeĂůƐe
Ϭ͕ϰe⋅eϭϬͲϯe⋅eWe

e

tŝŶeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
tŝƌŬůĞŝƐƚƵŶŐeĚĞƌe
5ŝŶĨĂĐŚǁŝĐŬůƵŶŐ͘e-ŝĞe
ƌĞůĂƚŝǀĞe·ŶƐŝĐŚĞƌŚĞŝƚe
ĚĞƐe–ĞƐƐŽďũĞŬƚƐet-·Xe
ŝŵe–ĞƐƐŬƌĞŝƐeƵŶĚeŝŵe
μƚƌĞƵĨĞůĚeĚĞƐe
ƐƚƌŽŵĚƵƌĐŚĨůŽƐƐĞŶĞŶe
qĞŝƚĞƌƐeŝƐƚeǌƵe
ďĞƌƺĐŬƐŝĐŚƚŝŐĞŶ͘e

qĞŝƐƚƵŶŐƐĨĂŬƚŽƌe Ϭe ďŝƐe Ϭ͕ϰe
ϯϯeseďŝƐeϯϯϬese

ϯϯϬeŵreďŝƐeϮ͕Ϯere
ϰϱeBǌeďŝƐeϲϱeBǌe

Ϭ͕ϭϱe⋅eϭϬͲϯe
e

хeϬ͕ϰe ďŝƐee фeϭe ͲϲϬe⋅eϭϬͲϲe⋅e%eнeϬ͕ϭϲe⋅eϭϬͲϯe

ϭe ϴϵe⋅eϭϬͲϲe
tĞĐŚƐĞůƐƚƌŽŵͲ
ďůŝŶĚůĞŝƐƚƵŶŐe
–ĞƐƐŐĞƌćƚĞe

ϬeǀĂƌe ďŝƐe ϭeŬǀĂƌe ϰϱeBǌeďŝƐeϲϱeBǌe ·%e⋅eǀĂƌͬte ·%eŝƐƚeĚŝĞe·ŶƐŝĐŚĞƌŚĞŝƚe
ĚĞƌetŝƌŬůĞŝƐƚƵŶŐe



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϮϮeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚetŝĞŶe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

7ƌĞƋƵĞŶǌeĨeee
ee–ĞƐƐƵŶŐeƵŶĚeμǇŶƚŚĞƐĞe Ϭ͕ϬϭeBǌe ďŝƐe ϭϴe2Bǌe e Ϭ͕ϱeͼeϭϬʹϵeͼeĨeнehXĨe

·XĨe͗e
XƌŝŐŐĞƌƵŶƐŝĐŚĞƌŚĞŝƚe

�ĞŝƚŝŶƚĞƌǀĂůůeȴƚe ϬeŶƐe ďŝƐe Ϭ͕ϳeŵƐe
e

ϭ͕ϮeŶƐe e
e ϮeŶƐe ďŝƐe ϭϬϬeƐe ϭ͕ϱeͼeϭϬʹϲeͼeȴƚeнeϱϬeƉƐe e
e ϭeƐe ďŝƐe ϭϬϬeŚe ϭϰeͼeϭϬʹϲeͼeȴƚeнe·XĨe e
-ƌĞŚǌĂŚůe Ϭ͕ϬϮeƐʹϭe ďŝƐe ϭϴϬϬϬeƐʹϭe e ϯ͕ϳeͼeϭϬʹϲeͼeĨe e
ZƐǌŝůůŽƐŬŽƉe

sĞƌƚŝŬĂůe
Ϭese ďŝƐe ϱese -ieďŝƐeϭϬeŬBǌe ϭ͕ϭeͼeϭϬʹϯeͼeheнeϲϲeђse h͗eDĞƐƐǁĞƌƚe
ϱese e ϭϯϬese ϭ͕ϮeͼeϭϬʹϯeͼeheнeϰϰeђse

ZƐǌŝůůŽƐŬŽƉe
BŽƌŝǌŽŶƚĂůe

ϭeŶƐe ďŝƐe фeϭϬϬeŶƐe e Ϭ͕ϲeͼeϭϬʹϲeͼedeнeϲϬeĨƐe deсe–ĞƐƐǁĞƌƚe
ϭϬϬeŶƐe ďŝƐee ϮϬeŵƐe ϯ͕ϭeͼeϭϬʹϲeͼedeнeϭϭeĨƐe

e хeϮϬeŵƐe ďŝƐe ϱeƐe ϭ͕ϮeͼeϭϬʹϯeͼedϸeнeϮϵeͼeϭϬʹϲeͼede

ZƐǌŝůůŽƐŬŽƉĞee
eesĂŶĚďƌĞŝƚĞeĨe
;7ƌĞƋƵĞŶǌŐĂŶŐͿe
e

ϱϬeŬBǌe e e

e

ϯ͕ϯeͼeϭϬʹϮeͼeĨe

Ĩeсe–ĞƐƐǁĞƌƚe

хeϱϬeŬBǌe ďŝƐe ϭϬϬe–Bǌe Ϯ͕ϱeͼeϭϬʹϮeͼeĨe
хeϭϬϬe–Bǌe ďŝƐe ϯϬϬe–Bǌe ϯ͕ϭeͼeϭϬʹϮeͼeĨe
хeϯϬϬe–Bǌe ďŝƐe ϲϬϬe–Bǌe ϱ͕ϱeͼeϭϬʹϮeͼeĨe
хeϲϬϬe–Bǌe ďŝƐe ϭ͕ϭe2Bǌe ϲ͕ϱeͼeϭϬʹϮeͼeĨe
хeϭ͕ϭe2Bǌe ďŝƐe Ϯe2Bǌe ϲ͕ϴeͼeϭϬʹϮeͼeĨe
хeϮe2Bǌe ďŝƐe ϰe2Bǌe ϵ͕ϱeͼeϭϬʹϮeͼeĨe

7ƌĞƋƵĞŶǌeĨee
�ĞŝƚďĂƐŝƐee

e
ϭϬe–Bǌe e e

Ϭ͕ϮeͼeϭϬʹϲeͼeĨe
e

rŶƐƚŝĞŐƐǌĞŝƚe
eeeeZƐǌŝůůŽƐŬŽƉĞe

ϱϬeƉƐe ďŝƐe ϭeŵƐe Ϭ͕ϬϱeseďŝƐeϭ͕Ϯese ϰeƉƐeнeϱ͕ϳeͼeϭϬʹϯeͼede e
ϭeŶƐe ďŝƐe ϭeŵƐe Ϭ͕ϭeďŝƐeϯese Ϯ͕ϱeƉƐeнeϱ͕ϴeͼeϭϬʹϯeͼede e

rŶƐƚŝĞŐƐǌĞŝƚe
eeee2ĞŶĞƌĂƚŽƌĞŶ͕e%ƵůƐĞe

Ϭ͕ϱeŶƐe ďŝƐe фeϮ͕ϱeŶƐe e ϮϴeƉƐeнeϭϰeͼeϭϬʹϯeͼede e

e Ϯ͕ϱeŶƐe ďŝƐe ϱeŵƐe e ϭϯeƉƐeнeϮϴeͼeϭϬʹϯeͼede e

B7ͲqĞŝƐƚƵŶŐe
rƵƐŐĂŶŐƐůĞŝƐƚƵŶŐe
ƵŶĚe3ĂůŝďƌŝĞƌƵŶŐƐĨĂŬƚŽƌe
ǀŽŶeB7Ͳ
ƵĞůůĞŶe
e

ϭϬeђte ďŝƐe ϴϬeŵte

-ieďŝƐeϱϬe–Bǌe
ϱϬe–BǌeďŝƐeϰe2Bǌe
ϰe2BǌeďŝƐeϭϮe2Bǌe
ϭϮe2BǌeďŝƐeϭϴe2Bǌe

ϵ͕ϱeͼeϭϬʹϯeͼeWe
ϭϰeͼeϭϬʹϯeͼeWe
ϮϮeͼeϭϬʹϯeͼeWe
ϯϲeͼeϭϬʹϯeͼeWe

=Ͳ3ŽŶŶĞŬƚŽƌ͕eϱϬeZŚŵe
ͮȳ2eͮчeϬ͕Ϭϯϱe
Ĩeчeϰe2Bǌe
ͮȳ2eͮчeϬ͕Ϭϱϲe
ĨeчeϭϮe2Bǌe
ͮȳ2eͮчeϬ͕Ϭϳϱe
Ĩeчeϭϴe2Bǌe
ĂŶĚĞƌĞe3ŽŶŶĞŬƚŽƌĞŶe
ƵŶĚe
JĞĨůĞǆŝŽŶƐĨĂŬƚŽƌĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

B7ͲμƉĂŶŶƵŶŐehE=ee

ƵĞůůĞŶeŵŝƚeB7Ͳ
μƉĂŶŶƵŶŐƐĂŶǌĞŝŐĞe
ďĞǌƺŐůŝĐŚeϱϬeёe

ϮϮeŵsee ďŝƐe Ϯese -ieďŝƐeϭϴe–Bǌe
( )
2

)(
PW

UW
HF

= e
t;WͿeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
ŐĞŵĞƐƐĞŶĞŶeqĞŝƐƚƵŶŐe
ĂŶe�ϬeсeϱϬeёe

e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϮϯeǀŽŶeϭϳϯ
e

e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚetŝĞŶe
e
–Ăƚƌŝǆet–͘ϭeJĞĐŚƚĞĐŬƐƉĂŶŶƵŶŐe

eeeeeeeeeeeeZĞĐŚƚĞĐŬƐƉĂŶŶƵŶŐe΀s΁e
e
e
,ƌĞƋƵĞŶǌe΀dǌ΁e

Ϭ͕ϬϬϭe Ϭ͕Ϭϭe Ϭ͕ϭe Ϭ͕ϭe Ϭ͕ϱe ϭe ϱe ϭϬe ϱϬe ϭϬϬe

ϭϬe ϯ͕ϴ5ͲϬϳe ϱϭϮ͕Ϯ5Ͳϵe Ϯ͕ϰϰ5ͲϬϲe Ϯ͕ϯϳ5ͲϬϲe ϭ͕ϭϮ5ͲϬϱe Ϯ͕Ϯ5ͲϬϱe ϭϭϬ͕ϰ5Ͳϲe ϮϱϬ͕Ϭ5Ͳϲe ϭ͕Ϯ5Ͳϯe Ϯ͕ϯ5Ͳϯe

ϭϬϬe ϳ͕ϰ5ͲϬϳe ϴϭϰ͕ϲ5Ͳϵe Ϯ͕ϱϮ5ͲϬϲe Ϯ͕ϰϲ5ͲϬϲe ϭ͕ϭϮ5ͲϬϱe Ϯ͕Ϯ5ͲϬϱe ϭϭϬ͕ϰ5Ͳϲe ϮϱϬ͕Ϭ5Ͳϲe ϭ͕Ϯ5Ͳϯe Ϯ͕ϯ5Ͳϯe

ϭϬϬϬe ϲ͕ϰ5ͲϬϲe ϲ͕ϰ5Ͳϲe ϲ͕ϵϵ5ͲϬϲe ϲ͕ϵϳ5ͲϬϲe ϭ͕ϯϰ5ͲϬϱe Ϯ͕ϰ5ͲϬϱe ϭϭϭ͕ϲ5Ͳϲe Ϯϱϭ͕ϱ5Ͳϲe ϭ͕Ϯ5Ͳϯe Ϯ͕ϯ5Ͳϯe

ϭϬϬϬϬe ϲ͕ϯ5ͲϬϱe ϲϯ͕ϳ5Ͳϲe ϲ͕ϱϲ5ͲϬϱe ϲ͕ϱϲ5ͲϬϱe ϳ͕ϰϳ5ͲϬϱe ϴ͕ϳ5ͲϬϱe ϮϬϬ͕ϱ5Ͳϲe ϯϲϵ͕ϱ5Ͳϲe ϭ͕ϲ5Ͳϯe ϯ͕Ϯ5Ͳϯe
e

–Ăƚƌŝǆet–͘Ϯe5ƌƐĂƚǌĂďůĞŝƚƐƚƌŽŵƐƚćƌŬĞe

(ŽƌŵĂůǁŝĚĞƌƐƚĂŶĚeZEe ϭeŬёe ϭϬeŬёe ϭϬϬeŬёe ϭeOёe ϭϬeOёe ϭϬϬeOёe ϭe8ёe

(ŽŵŝŶĂůƐƉĂŶŶƵŶŐee ^ƚƌŽŵƐƚćƌŬĞeͮeĞƌǁĞŝƚĞƌƚĞeOĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeh ŝŶeђiͬiee ^ƚƌŽŵƐƚćƌŬĞeͮeh ŝŶeŵiͬie

ϲϬesee ϲϬeŵre

ϭϮe

ϲeŵre

ϭϮe

ϲϬϬeђre

ϭϮe

ϲϬeђre

ϮϬe

ϲeђre

ϳϭe

ϲϬϬeŶre

Ϭ͕ϲe

ϲϬeŶre

ϱ͕ϴe
ϭϭϬesee ϭϭϬeŵree ϭϭeŵree ϭ͕ϭeŵree ϭϭϬeђree ϭϭeђree ϭ͕ϭeђree ϭϭϬeŶre

ϮϯϬesee ϮϯϬeŵree Ϯϯeŵree Ϯ͕ϯeŵree ϮϯϬeђree Ϯϯeђree Ϯ͕ϯeђree ϮϯϬeŶre

ϰϬϬesee ϰϬϬeŵree ϰϬeŵree ϰeŵree ϰϬϬeђree ϰϬeђree ϰ͕Ϭeђree ϰϬϬeŶre

e

–Ăƚƌŝǆet–͘ϯetĞĐŚƐĞůƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe

^ƉĂŶŶƵŶŐe΀s΁e
e
e

^ƚƌŽŵƐƚćƌŬĞe΀i΁e

Ϭ͕ϬϬϭese Ϭ͕ϬϭϬese Ϭ͕ϬϭϬese Ϭ͕ϭϬϬese Ϭ͕ϭϬϬese ϭ͕ϬϬϬese ϭ͕ϬϬϬese ϭϬ͕ϬϬϬese ϭϬ͕ϬϬϬese ϭϬϬ͕ϬϬϬese

Ϯ͕ϮeʞeϭϬͲϯere ϭ͕ϱϳ5ͲϬϯe ϰ͕ϲϲ5ͲϬϰe ϰ͕ϲϲ5ͲϬϰe ϯ͕ϬϬ5ͲϬϰe ϯ͕ϬϬ5ͲϬϰe Ϯ͕ϵϴ5ͲϬϰe Ϯ͕ϵϴ5ͲϬϰe ϯ͕ϬϬ5ͲϬϰe ϯ͕ϬϬ5ͲϬϰe ϯ͕ϳϴ5ͲϬϰe
ϮϮeʞeϭϬͲϯere ϭ͕ϱϱ5ͲϬϯe ϯ͕ϵϳ5ͲϬϰe ϯ͕ϵϳ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe ϭ͕ϳϮ5ͲϬϰe ϭ͕ϳϮ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe Ϯ͕ϴϵ5ͲϬϰe
Ϭ͕ϮϮere ϭ͕ϱϱ5ͲϬϯe ϯ͕ϵϳ5ͲϬϰe ϯ͕ϵϳ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe ϭ͕ϳϮ5ͲϬϰe ϭ͕ϳϮ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe ϭ͕ϳϱ5ͲϬϰe Ϯ͕ϴϵ5ͲϬϰe
Ϯ͕Ϯere ϭ͕ϲϰ5ͲϬϯe ϲ͕ϳϴ5ͲϬϰe ϲ͕ϳϴ5ͲϬϰe ϱ͕ϳϲ5ͲϬϰe ϱ͕ϳϲ5ͲϬϰe ϱ͕ϳϲ5ͲϬϰe ϱ͕ϳϲ5ͲϬϰe ϱ͕ϳϲ5ͲϬϰe ϱ͕ϳϲ5ͲϬϰe ϲ͕Ϯϭ5ͲϬϰe
e

zŝŵĞŶƐŝŽŶĞůůĞeOĞƐƐŐƌƂƘĞŶe
e

WĞƌŵĂŶĞŶƚĞƐeqĂďŽƌĂƚŽƌŝƵŵͲ^ƚĂŶĚŽƌƚetŝĞŶe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

qćŶŐĞe e e e e e  

–ĞƐƐƐĐŚŝĞďĞƌeĨƺƌee
rƵƘĞŶͲ͕efŶŶĞŶͲeƵŶĚe
XŝĞĨĞŶŵĂƘĞeΎe

Ϭeŵŵe ďŝƐe ϱϬϬeŵŵe s-fͬs-5ͬ-2
eϮϲϭϴe
sůĂƚƚeϵ͘ϭ͗ϮϬϬϲee ϮϬeђŵeнeϭϱeͼeϭϬʹϲeͼeůe

ů͗e–ĞƐƐǁĞƌƚe

sƺŐĞůŵĞƐƐƐĐŚƌĂƵďĞŶeΎe Ϭeŵŵe ďŝƐe ϯϬϬeŵŵe s-fͬs-5ͬ-2
eϮϲϭϴe
sůĂƚƚeϭϬ͘ϭ͗ϮϬϬϭee ϮeђŵeнeϲeͼeϭϬʹϲeͼeůe e

e
e e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϮϰeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe&ůĞŬƚƌŝƐĐŚĞeOĞƐƐŐƌƂƘĞŶe
8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐƉĂŶŶƵŶŐe

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƉĂŶŶƵŶŐee
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƉĂŶŶƵŶŐe Ϭese e ϯϱeŶse 3ƵƌǌƐĐŚůƵƐƐďƌƺĐŬĞe

e

Ϭese ďŝƐe ϭese

e

Ϭ͕ϰϲeͼeϭϬʹϲeͼeheнeϬ͕ϭϴe
ђse

heсe–ĞƐƐǁĞƌƚe
e
eхeϭese ďŝƐe ϭϬese Ϭ͕ϭϴeͼeϭϬʹϲeͼeheнeϬ͕ϲϳe

ђse
хeϭϬese ďŝƐe ϭϬϬese Ϭ͕ϮϴeͼeϭϬʹϲeͼeheͲeϬ͕ϯϰeђse

хeϭϬϬese ďŝƐe ϭϬϱϬese Ϭ͕ϮϰeͼeϭϬʹϲeͼeheнeϲϰeђse
BŽĐŚƐƉĂŶŶƵŶŐe


ƵĞůůĞŶe ϭeŬse ďŝƐe ϭϬeŬse e ϳ͕ϵeͼeϭϬʹϲeͼeheнeϭϳeŵse heсe–ĞƐƐǁĞƌƚe
e

хeϭϬeŬse ďŝƐe ϲϬeŬse ϰϲeͼeϭϬʹϲeͼeheнeϬ͕ϵϱese
tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
e
e

Ϯeŵse
e
e
e

ďŝƐe
e
e
e

ϭϬeŵse
e
e
e

ϭϬeBǌ͖eϭϮ͕ϱeBǌe ϮϲeͼϭϬͲϲeͼeheнeϬ͕ϭϭeђse heсe–ĞƐƐǁĞƌƚe
3ĂůŝďƌŝĞƌƵŶŐeĂŵe
(ŽƐĞƉŚƐŽŶͲe
sŽůƚŵĞƚĞƌ͘e
sĞŝeĚĞƌe
3ĂůŝďƌŝĞƌƵŶŐeǀŽŶe
–ĞƐƐŐĞƌćƚĞŶeƐŝŶĚe
ĚĞƌe5ŝŶĨůƵƐƐeĚĞƌe
qĂƐƚŝŵƉĞĚĂŶǌeƵŶĚe
ĚŝĞetŝĞĚĞƌŚŽůͲ
ďĂƌŬĞŝƚeŶŽĐŚeǌƵe
ďĞƌƺĐŬƐŝĐŚƚŝŐĞŶ͘e

ϮϬeBǌ͖eϮϱeBǌ͖eϯϬeBǌ͖eϯϳ͕ϱeBǌ͖e
ϰϬeBǌ͖eϳϱeBǌ͖eϴϬeBǌ͖eϭϮϱeBǌ͖e

ϯϭϮ͕ϱeBǌ͖eϯϳϱeBǌe

ϮϴeͼϭϬͲϲeͼeheнeϮϯeŶse

ϰϴeBǌ͖eϲϬeBǌ͖eϲϮ͕ϱeBǌe ϭϵeͼϭϬͲϲeͼeheнeϬ͕ϭϭeђse
ϲϮϱeBǌ͖eϵϯϳ͕ϱeBǌ͖eϭeŬBǌe ϭϳeͼϭϬͲϲeͼeheнeϬ͕ϭϮeђse

e хeϭϬeŵse ďŝƐe ϲϬeŵse ϭϬeBǌ͖eϭϮ͕ϱeBǌe ϭϯeͼϭϬͲϲeͼeheнeϬ͕ϭϵeђse
e e e e ϮϬeBǌ͖eϮϱeBǌ͖eϯϬeBǌ͖eϯϳ͕ϱeBǌ͖e

ϰϬeBǌ͖eϳϱeBǌ͖eϴϬeBǌ͖eϭϮϱeBǌ͖e
ϯϭϮ͕ϱeBǌ͖eϯϳϱeBǌe

ϴ͕ϲeͼϭϬͲϲeͼeheнeϬ͕ϭϲeђse

e e e e ϰϴeBǌ͖eϲϬeBǌ͖eϲϮ͕ϱeBǌe ϭϬeͼϭϬͲϲeͼeheнeϬ͕ϭϲeђse
e e e e ϲϮϱeBǌ͖eϵϯϳ͕ϱeBǌ͖eϭeŬBǌe ϵ͕ϭeͼϭϬͲϲeͼeheнeϬ͕ϭϲeђse
e хeϲϬeŵse ďŝƐe ϳ͕Ϯese ϭϬeBǌ͖eϭϮ͕ϱeBǌe ϭϬeͼϭϬͲϲeͼeheнeϬ͕ϭϰeђse
e e e e ϮϬeBǌ͖eϮϱeBǌ͖eϯϬeBǌ͖eϯϳ͕ϱeBǌ͖e

ϰϬeBǌ͖eϳϱeBǌ͖eϴϬeBǌ͖eϭϮϱeBǌ͖e
ϯϭϮ͕ϱeBǌ͖eϯϳϱeBǌe

Ϯ͕ϮeͼϭϬͲϲeͼeheнeϬ͕ϭϲeђse

e e e e ϰϴeBǌ͖eϲϬeBǌ͖eϲϮ͕ϱeBǌe ϰ͕ϮeͼϭϬͲϲeͼeheнeϬ͕ϭϰeђse
e e e e ϲϮϱeBǌ͖eϵϯϳ͕ϱeBǌ͖eϭeŬBǌe ϭ͕ϰeͼϭϬͲϲeͼeheнeϬ͕ϭϲeђse

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
e

ϮeŵseďŝƐeфeϮϮese ϭϬeBǌeďŝƐeϭe–Bǌe e heсe–ĞƐƐǁĞƌƚe
e

Ϯeŵse

ϭϬeBǌ͖eϮϬeBǌ͖eϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬe
Bǌ͖eϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖eϭϬe

ŬBǌ͖eϮϬeŬBǌ͖eϱϬeŬBǌ͖eϳϬeŬBǌ͖eϭϬϬe
ŬBǌ͖eϮϬϬeŬBǌ͖eϯϬϬeŬBǌe

Ϭ͕ϮϵeͼeϭϬʹϯeͼehe

ϱϬϬeŬBǌe Ϭ͕ϯϮeͼeϭϬʹϯeͼehe
ϭe–Bǌe Ϭ͕ϰϯeͼeϭϬʹϯeͼehe

ϲeŵse ϭϬeBǌe Ϭ͕ϭϲͼeϭϬʹϯeͼehe
e e ϮϬeBǌe Ϭ͕ϭϰͼeϭϬʹϯeͼehe



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϮϱeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƉĂŶŶƵŶŐee
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
e ϲeŵse

ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖e
ϱϬϬeBǌ͖eϭeŬBǌ͖eϭϬeŬBǌ͖eϮϬeŬBǌ͖e

ϱϬeŬBǌ͖eϳϬeŬBǌ͖eϭϬϬeŬBǌ͖e
ϮϬϬeŬBǌe

Ϭ͕ϭϯeͼeϭϬʹϯeͼehe
heсe–ĞƐƐǁĞƌƚe
e
ee
3ĂůŝďƌŝĞƌƵŶŐeĂŶe
riͬ-iͲXƌĂŶƐĨĞƌͲ
ŶŽƌŵĂů͘esĞŝeĚĞƌe
3ĂůŝďƌŝĞƌƵŶŐeǀŽŶe
–ĞƐƐŐĞƌćƚĞŶeƐŝŶĚe
ĚĞƌe5ŝŶĨůƵƐƐeĚĞƌe
qĂƐƚͲͬerŶƐĐŚůƵƐƐͲ
ŝŵƉĞĚĂŶǌeƵŶĚeĚŝĞe
tŝĞĚĞƌŚŽůďĂƌŬĞŝƚe
ǌƵeďĞƌƺĐŬƐŝĐŚƚŝŐĞŶ͘e
e

e e ϯϬϬeŬBǌe Ϭ͕ϭϱeͼeϭϬʹϯeͼehe
e e ϱϬϬeŬBǌe Ϭ͕ϭϳeͼeϭϬʹϯeͼehe
e e ϭe–Bǌe Ϭ͕ϮϮeͼeϭϬʹϯeͼehe

e ϭϬeŵse ϭϬeBǌe Ϭ͕ϭϯͼeϭϬʹϯeͼehe
e e ϮϬeBǌe Ϭ͕ϭϮͼeϭϬʹϯeͼehe

e e

ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖e
ϱϬϬeBǌ͖eϭeŬBǌ͖eϭϬeŬBǌ͖eϮϬeŬBǌ͖e

ϱϬeŬBǌ͖eϳϬeŬBǌ͖eϭϬϬeŬBǌ͖e
ϮϬϬeŬBǌe

Ϭ͕ϭϬeͼeϭϬʹϯeͼehe

e e ϯϬϬeŬBǌe Ϭ͕ϭϮeͼeϭϬʹϯeͼehe
e e ϱϬϬeŬBǌe Ϭ͕ϭϲeͼeϭϬʹϯeͼehe
e e ϭe–Bǌe Ϭ͕ϮϭeͼeϭϬʹϯeͼehe

e ϮϬeŵse ϭϬeBǌe Ϭ͕ϭϮͼeϭϬʹϯeͼehe

e

e e ϮϬeBǌe Ϭ͕ϭϭͼeϭϬʹϯeͼehe

e e

ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖e
ϱϬϬeBǌ͖eϭeŬBǌ͖eϭϬeŬBǌ͖eϮϬeŬBǌ͖e

ϱϬeŬBǌ͖eϳϬeŬBǌ͖eϭϬϬeŬBǌ͖e
ϮϬϬeŬBǌe

ϴϲeͼeϭϬʹϲeͼehe

e e ϯϬϬeŬBǌe Ϭ͕ϭϭeͼeϭϬʹϯeͼehe
e e ϱϬϬeŬBǌe Ϭ͕ϭϯeͼeϭϬʹϯeͼehe
e e ϭe–Bǌe Ϭ͕ϭϳeͼeϭϬʹϯeͼehe

e ϲϬeŵse ϭϬeBǌe ϱϰeͼeϭϬʹϲeͼehe

e
e e

ϮϬeBǌ͖eϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖ee
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖eϭϬeŬBǌ͖e
ϮϬeŬBǌ͖eϱϬeŬBǌ͖eϳϬeŬBǌ͖eϭϬϬeŬBǌe

ϯϮeͼeϭϬʹϲeͼehe

e e ϮϬϬeŬBǌ͖eϯϬϬeŬBǌe ϰϲeͼeϭϬʹϲeͼehe
e e ϱϬϬeŬBǌe ϲϬeͼeϭϬʹϲeͼehe
e e ϭe–Bǌe ϵϱeͼeϭϬʹϲeͼehe

e ϭϬϬeŵse ϭϬeBǌe ϮϮeͼeϭϬʹϲeͼehe

e

e e ϮϬeBǌ͖eϰϬeBǌe ϮϬeͼeϭϬʹϲeͼehe
e e ϱϱeBǌ͖eϭϮϬeBǌe ϭϳeͼeϭϬʹϲeͼehe

e e ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖eϭϬeŬBǌ͖e
ϮϬeŬBǌ͖eϱϬeŬBǌ͖eϳϬeŬBǌ͖eϭϬϬeŬBǌe ϭϱeͼeϭϬʹϲeͼehe

e e ϮϬϬeŬBǌ͖eϯϬϬeŬBǌe ϮϱeͼeϭϬʹϲeͼehe
e e ϱϬϬeŬBǌe ϯϰeͼeϭϬʹϲeͼehe
e e ϭe–Bǌe ϱϯeͼeϭϬʹϲeͼehe

e ϮϬϬeŵse ϭϬeBǌe ϯϳeͼeϭϬʹϲeͼehe e
e
e

e e ϮϬeBǌ͖eϰϬeBǌe ϭϴeͼeϭϬʹϲeͼehe
e e ϱϱeBǌ͖eϭϮϬeBǌe ϭϱeͼeϭϬʹϲeͼehe



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϮϲeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƉĂŶŶƵŶŐee
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
e

ϮϬϬeŵse ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖eϭϬeŬBǌ͖e
ϮϬeŬBǌ͖eϱϬeŬBǌ͖eϳϬeŬBǌe ϭϮeͼeϭϬʹϲeͼehe heсe–ĞƐƐǁĞƌƚe

e
ee
3ĂůŝďƌŝĞƌƵŶŐeĂŶe
riͬ-iͲXƌĂŶƐĨĞƌͲ
ŶŽƌŵĂů͘esĞŝeĚĞƌe
3ĂůŝďƌŝĞƌƵŶŐeǀŽŶe
–ĞƐƐŐĞƌćƚĞŶeƐŝŶĚe
ĚĞƌe5ŝŶĨůƵƐƐeĚĞƌe
qĂƐƚͲͬerŶƐĐŚůƵƐƐͲ
ŝŵƉĞĚĂŶǌeƵŶĚeĚŝĞe
tŝĞĚĞƌŚŽůďĂƌŬĞŝƚe
ǌƵeďĞƌƺĐŬƐŝĐŚƚŝŐĞŶ͘e

e e ϭϬϬeŬBǌe ϭϯeͼeϭϬʹϲeͼehe
e e ϮϬϬeŬBǌ͖eϯϬϬeŬBǌe ϮϯeͼeϭϬʹϲeͼehe
e e ϱϬϬeŬBǌe ϯϯeͼeϭϬʹϲeͼehe
e e ϭe–Bǌe ϰϵeͼeϭϬʹϲeͼehe

e ϲϬϬeŵse ϭϬeBǌe ϯϭeͼeϭϬʹϲeͼehe
e e ϮϬeBǌ͖eϰϬeBǌe ϭϲeͼeϭϬʹϲeͼehe

e ϱϱeBǌ͖eϭϮϬeBǌe ϭϯeͼeϭϬʹϲeͼehe

e e ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖eϭϬeŬBǌ͖e
ϮϬeŬBǌ͖eϱϬeŬBǌ͖eϳϬeŬBǌe ϭϬeͼeϭϬʹϲeͼehe

e e ϭϬϬeŬBǌe ϭϭeͼeϭϬʹϲeͼehe
e e ϮϬϬeŬBǌ͖eϯϬϬeŬBǌe ϮϭeͼeϭϬʹϲeͼehe
e e ϱϬϬeŬBǌe ϯϯeͼeϭϬʹϲeͼehe
e e ϭe–Bǌe ϱϬeͼeϭϬʹϲeͼehe

e ϭese ϭϬeBǌe ϭϳeͼeϭϬʹϲeͼehe

e

e e ϮϬeBǌ͖eϰϬeBǌe ϭϭeͼeϭϬʹϲeͼehe

e e
ϱϱeBǌ͖eϭϮϬeBǌ͖eeϰϬϬeBǌ͖eϱϬϬeBǌ͖e
ϭeŬBǌ͖eϭϬeŬBǌ͖eϮϬeŬBǌ͖eϱϬeŬBǌ͖e

ϳϬeŬBǌe
ϳeͼeϭϬʹϲeͼehe

e e ϭϬϬeŬBǌe ϵeͼeϭϬʹϲeͼehe
e e ϮϬϬeŬBǌ͖eϯϬϬeŬBǌe ϭϯeͼeϭϬʹϲeͼehe
e e ϱϬϬeŬBǌe ϭϳeͼeϭϬʹϲeͼehe
e e ϭe–Bǌe ϯϬeͼeϭϬʹϲeͼehe

e Ϯese ϭϬeBǌe ϯϴeͼeϭϬʹϲeͼehe

e

e e ϮϬeBǌ͖eϰϬeBǌe ϭϮeͼeϭϬʹϲeͼehe

e e
ϱϱeBǌ͖eϭϮϬeBǌ͖eeϰϬϬeBǌ͖eϱϬϬeBǌ͖e
ϭeŬBǌ͖eϭϬeŬBǌ͖eϮϬeŬBǌ͖eϱϬeŬBǌ͖e

ϳϬeŬBǌe
ϳeͼeϭϬʹϲeͼehe

e e ϭϬϬeŬBǌe ϵeͼeϭϬʹϲeͼehe
e e ϮϬϬeŬBǌ͖eϯϬϬeŬBǌe ϭϭeͼeϭϬʹϲeͼehe
e e ϱϬϬeŬBǌe ϭϲeͼeϭϬʹϲeͼehe
e e ϭe–Bǌe ϮϵeͼeϭϬʹϲeͼehe

e ϰes͖eϲese ϭϬeBǌe ϯϮeͼeϭϬʹϲeͼehe

e

e e ϮϬeBǌ͖eϰϬeBǌe ϭϯeͼeϭϬʹϲeͼehe

e e
ϱϱeBǌ͖eϭϮϬeBǌ͖eeϰϬϬeBǌ͖eϱϬϬeBǌ͖e
ϭeŬBǌ͖eϭϬeŬBǌ͖eϮϬeŬBǌ͖eϱϬeŬBǌ͖e

ϳϬeŬBǌ͖eϭϬϬeŬBǌe
ϵeͼeϭϬʹϲeͼehe

e e ϮϬϬeŬBǌ͖eϯϬϬeŬBǌe ϮϭeͼeϭϬʹϲeͼehe
e e ϱϬϬeŬBǌe ϯϮeͼeϭϬʹϲeͼehe
e e ϭe–Bǌe ϯϱeͼeϭϬʹϲeͼehe



e
e
e
e
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e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϮϳeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƉĂŶŶƵŶŐee
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
e

ϴes͖eϭϬese ϭϬeBǌe ϭϵeͼeϭϬʹϲeͼehe heсe–ĞƐƐǁĞƌƚe
e
ee
3ĂůŝďƌŝĞƌƵŶŐeĂŶe
riͬ-iͲXƌĂŶƐĨĞƌͲ
ŶŽƌŵĂů͘esĞŝeĚĞƌe
3ĂůŝďƌŝĞƌƵŶŐeǀŽŶe
–ĞƐƐŐĞƌćƚĞŶeƐŝŶĚe
ĚĞƌe5ŝŶĨůƵƐƐeĚĞƌe
qĂƐƚͲͬerŶƐĐŚůƵƐƐͲ
ŝŵƉĞĚĂŶǌeƵŶĚeĚŝĞe
tŝĞĚĞƌŚŽůďĂƌŬĞŝƚe
ǌƵeďĞƌƺĐŬƐŝĐŚƚŝŐĞŶ͘e

e

ϮϬeBǌe ϭϯeͼeϭϬʹϲeͼehe
ϰϬeBǌe ϭϬeͼeϭϬʹϲeͼehe

ϱϱeBǌ͖eϭϮϬeBǌ͖eeϰϬϬeBǌ͖eϱϬϬeBǌ͖e
ϭeŬBǌ͖eϭϬeŬBǌ͖eϮϬeŬBǌ͖eϱϬeŬBǌ͖e

ϳϬeŬBǌ͖eϭϬϬeŬBǌe
ϴeͼeϭϬʹϲeͼehe

e ϮϬϬeŬBǌ͖eϯϬϬeŬBǌe ϭϱeͼeϭϬʹϲeͼehe
e e ϱϬϬeŬBǌe ϯϬeͼeϭϬʹϲeͼehe
e e ϭe–Bǌe ϰϳeͼeϭϬʹϲeͼehe

e ϮϬese ϭϬeBǌe ϮϵeͼeϭϬʹϲeͼehe
e e ϮϬeBǌe ϭϰeͼeϭϬʹϲeͼehe
e e ϰϬeBǌe ϭϭeͼeϭϬʹϲeͼehe
e

e
ϱϱeBǌ͖eϭϮϬeBǌ͖eeϰϬϬeBǌ͖eϱϬϬeBǌ͖e
ϭeŬBǌ͖eϭϬeŬBǌ͖eϮϬeŬBǌ͖eϱϬeŬBǌ͖e

ϳϬeŬBǌe
ϵeͼeϭϬʹϲeͼehe

e e ϭϬϬeŬBǌe ϭϬeͼeϭϬʹϲeͼehe
e e ϮϬϬeŬBǌ͖eϯϬϬeŬBǌe ϭϲeͼeϭϬʹϲeͼehe
e e ϱϬϬeŬBǌe ϯϮeͼeϭϬʹϲeͼehe
e e ϭe–Bǌe ϰϵeͼeϭϬʹϲeͼehe
e ϭϮes͖eϭϱes͖eϭϵese ϭeŬBǌ͖eϭϬeŬBǌ͖eϭϬϬeŬBǌe ϭϬeͼeϭϬʹϲeͼehe e
e хeϮϮeseďŝƐeϳϬese ϭϬeBǌeďŝƐeϯϬϬeŬBǌe e e

e ϲϬese ϭϬeBǌe ϮϯeͼeϭϬʹϲeͼehe

e

e e ϮϬeBǌ͖eϰϬeBǌe ϭϱeͼeϭϬʹϲeͼehe
e e ϱϱeBǌ͖eϭϮϬeBǌe ϭϯeͼeϭϬʹϲeͼehe

e e ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖eϭϬeŬBǌ͖e
ϮϬeŬBǌ͖eϱϬeŬBǌe ϵeͼeϭϬʹϲeͼehe

e e ϳϬeŬBǌe ϭϬeͼeϭϬʹϲeͼehe
e e ϭϬϬeŬBǌe ϭϰeͼeϭϬʹϲeͼehe
e e ϮϬϬeŬBǌ͖eϯϬϬeŬBǌe ϮϮeͼeϭϬʹϲeͼehe
e хeϳϬeseďŝƐeϭϭϬese ϭϬeBǌeďŝƐeϮϬϬeŬBǌe e e

e ϭϬϬese ϭϬeBǌ͖eϮϬeBǌe ϭϵeͼeϭϬʹϲeͼehe

e

e e ϰϬeBǌe ϭϱeͼeϭϬʹϲeͼehe

e e
ϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖eϱϬϬeBǌ͖ee

ϭeŬBǌ͖eϭϬeŬBǌ͖ee
ϮϬeŬBǌ͖eϱϬeŬBǌe

ϭϯeͼeϭϬʹϲeͼehe

e e ϳϬeŬBǌe ϮϬeͼeϭϬʹϲeͼehe
e e ϭϬϬeŬBǌe ϯϮeͼeϭϬʹϲeͼehe
e e ϮϬϬeŬBǌe ϯϳeͼeϭϬʹϲeͼehe



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϮϴeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƉĂŶŶƵŶŐee
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe хeϭϭϬeseďŝƐeϳϬϬese ϭϬeBǌeďŝƐeϭϬϬeŬBǌe e heсe–ĞƐƐǁĞƌƚe
e
ee
3ĂůŝďƌŝĞƌƵŶŐeĂŶe
riͬ-iͲXƌĂŶƐĨĞƌͲ
ŶŽƌŵĂů͘esĞŝeĚĞƌe
3ĂůŝďƌŝĞƌƵŶŐeǀŽŶe
–ĞƐƐŐĞƌćƚĞŶeƐŝŶĚe
ĚĞƌe5ŝŶĨůƵƐƐeĚĞƌe
qĂƐƚͲͬerŶƐĐŚůƵƐƐͲ
ŝŵƉĞĚĂŶǌeƵŶĚeĚŝĞe
tŝĞĚĞƌŚŽůďĂƌŬĞŝƚe
ǌƵeďĞƌƺĐŬƐŝĐŚƚŝŐĞŶ͘e

e ϮϬϬese ϭϬeBǌe ϮϳeͼeϭϬʹϲeͼehe
e e ϮϬeBǌe ϮϭeͼeϭϬʹϲeͼehe
e e ϰϬeBǌe ϭϲeͼeϭϬʹϲeͼehe
e e ϱϱeBǌ͖eϭϮϬeBǌe ϭϱeͼeϭϬʹϲeͼehe
e e ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖e ϭϯeͼeϭϬʹϲeͼehe
e e ϭϬeŬBǌ͖eϮϬeŬBǌ͖eϱϬeŬBǌe ϭϳeͼeϭϬʹϲeͼehe
e e ϳϬeŬBǌe ϮϬeͼeϭϬʹϲeͼehe
e e ϭϬϬeŬBǌe ϯϭeͼeϭϬʹϲeͼehe

e ϲϬϬese ϰϬeBǌe ϭϳeͼeϭϬʹϲeͼehe
e ϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖eϱϬϬeBǌe ϭϰeͼeϭϬʹϲeͼehe
e ϭeŬBǌ͖eϭϬeŬBǌ͖eϮϬeŬBǌ͖eϱϬeŬBǌe ϭϲeͼeϭϬʹϲeͼehe
e ϳϬeŬBǌe ϮϱeͼeϭϬʹϲeͼehe
e ϭϬϬeŬBǌe ϯϳeͼeϭϬʹϲeͼehe

e хeϳϬϬese ďŝƐe eϭϬϬϬese ϭϬeBǌe ďŝƐe eϭϬϬeŬBǌe e
ϭϬϬϬese ϰϬeBǌe ϭϲeͼeϭϬʹϲeͼehe

e
ϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖eϱϬϬeBǌ͖ee

ϭeŬBǌ͖eϭϬeŬBǌ͖eϮϬeŬBǌe
ϭϰeͼeϭϬʹϲeͼehe

e ϱϬeŬBǌe ϮϱeͼeϭϬʹϲeͼehe
e e ϳϬeŬBǌe ϯϮeͼeϭϬʹϲeͼehe

e ϭϬϬeŬBǌe ϰϮeͼeϭϬʹϲeͼehe
BŽĐŚƐƉĂŶŶƵŶŐe ϭeŬsee ďŝƐe ϭϬeŬse ϭϬeBǌe ďŝƐe ϮϬeŬBǌe ϱϬeͼeϭϬʹϲeͼeheнeϮese ee

ƵĞůůĞŶe e e e хeϮϬeŬBǌe ďŝƐe ϱϬeŬBǌe Ϭ͕ϯϰeͼeϭϬʹϯeͼeheнeϭ͕ϲese e
e e e e хeϱϬeŬBǌe ďŝƐe ϭϬϬeŬBǌe ϭ͕ϲeͼeϭϬʹϯeͼeheнeϬ͕ϵese e

e хeϭϬeŬsee ďŝƐe ϰϬeŬse ϭϬeBǌe ďŝƐe ϮϬeŬBǌe Ϭ͕ϭϬeͼeϭϬʹϯeͼeheнeϯ͕ϳese e
e e e e хeϮϬeŬBǌe ďŝƐe ϱϬeŬBǌe Ϭ͕ϰϯeͼeϭϬʹϯeͼeheнeϮ͕ϭese e
e e e e хeϱϬeŬBǌe ďŝƐe ϭϬϬeŬBǌe ϭ͕ϳeͼeϭϬʹϯeͼeheнeϬ͕ϳese e

–ĞƐƐŐĞƌćƚĞe ϭeŬsee ďŝƐe ϭϬeŬse
ϰϱeBǌe ďŝƐe ϲϱeBǌe

ϱϬeͼeϭϬʹϲeͼeheнeϮese ee

e хeϭϬeŬse ďŝƐe ϯϬeŬse Ϭ͕ϭϬeͼeϭϬʹϯeͼeheнeϯ͕ϳese e
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rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϮϵeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƉĂŶŶƵŶŐee
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–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

JĞĐŚƚĞĐŬƐƉĂŶŶƵŶŐe ϱeŵse ďŝƐe ϮϮϬeŵse ϭeBǌe ďŝƐe ϭϬeŬBǌe ϭϬeͼeϭϬʹϲeͼeheнeϬ͕ϯϲeђse
нeϲ͕ϰeͼeϭϬʹϵesͬBǌeͼeĨe

rďƚĂƐƚǀĞƌĨĂŚƌĞŶe
ĂŶeϭϬe–ɏeqĂƐƚ͘e
sĞƌĞŝĐŚƐĂŶŐĂďĞeŝŶe
μƉĂŶŶƵŶŐeμƉŝƚǌĞͲ
μƉŝƚǌĞ͘e
heсesĞƚƌĂŐƐƐƉŝƚǌĞe
ĚĞƌeμƉĂŶŶƵŶŐe
Ĩeсe7ƌĞƋƵĞŶǌe
-Ğƌe�ƵƐĂƚǌĞŝŶĨůƵƐƐe
ĂďǁĞŝĐŚĞŶĚĞƌe
qĂƐƚďĞĚŝŶŐƵŶŐĞŶe
;ǁŝĞeǌ͘es͘eϱϬeɏe
ŽĚĞƌeϭe–ɏeŝƐƚeǌƵe
ďĞƌƺĐŬƐŝĐŚƚŝŐĞŶͿ͘e
e

хeϮϮϬŵse ďŝƐe Ϯ͕Ϯese e e e ϵ͕ϯeͼeϭϬʹϲeͼeheнeϬ͕ϯϱeђse
нeϳ͕ϬeͼeϭϬʹϵesͬBǌeͼeĨe

e хeϮ͕Ϯese ďŝƐe ϮϮese e e e ϵ͕ϯeͼeϭϬʹϲeͼeheнeϬ͕ϱϴeђse
нeϭϰeͼeϭϬʹϵesͬBǌeͼeĨe

e

хeϮϮese ďŝƐe ϮϮϬese e e e ϭϮeͼeϭϬʹϲeͼeheнeϯϱeђse
нeϳϱeͼeϭϬʹϵesͬBǌeͼeĨe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
rŵƉůŝƚƵĚĞŶƉĂƌĂŵĞƚĞƌe

ϱeŵse ďŝƐe ϱese -ieďŝƐeϭϬe–Bǌe ϮϱeͼeϭϬʹϯeͼeheнeϬ͕Ϯeђse ZƐǌŝůůŽƐŬŽƉeĂůƐe
=ŽƌŵĂůe
heсe–ĞƐƐǁĞƌƚe

e e e хeϭϬe–BǌeďŝƐeϭϬϬe–Bǌe ϯϳeͼeϭϬʹϯeͼeheнeϬ͕ϱeђse
e e e хeϭϬϬe–BǌeďŝƐeϯϬϬe–Bǌe ϰϰeͼeϭϬʹϯeͼeheнeϬ͕ϰeђse
e e e хeϯϬϬe–BǌeďŝƐeϭe2Bǌe ϳϬeͼeϭϬʹϯeͼehe

хeϱese ďŝƐe ϱϬese -ieďŝƐeϮeŬBǌe ϭϮeͼeϭϬʹϯeͼeheнeϬ͕ϳeђse ee
e e e хeϮeŬBǌeďŝƐeϭϬe–Bǌe ϮϱeͼeϭϬʹϯeͼeheнeϬ͕ϳeђse

Ϭeйe ďŝƐe ϯϬeйe ϰϱeBǌeďŝƐeϱeŬBǌe Ϭ͕ϱͼϭϬʹϯeͼeŬeнeϬ͕ϬϭϮeйe
e

e e e хeϱeŬBǌeďŝƐeϯϬeŬBǌe Ϭ͕ϴͼϭϬʹϯeͼeŬeнeϬ͕ϬϭϮeйe
e

e e
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e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϯϬeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƉĂŶŶƵŶŐee
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
ŚĂƌŵŽŶŝƐĐŚĞeZďĞƌǁĞůůĞŶe

ƵĞůůĞŶeƵŶĚe–ĞƐƐŐĞƌćƚĞe

5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
2ƌƵŶĚǁĞůůĞe

ϰϱeBǌeчeĨϭeчeϲϱeBǌe
ϭeŵseчehŶeчeϮϬϬese

ϭeйeчe;hŶeͬehϭͿeчeϰϬeйe
ϮeчeŶeчeϭϬϬe
eĨŶeчeϲeŬBǌe

e

e
e
e

–ĞƐƐǁĞƌƚeсe
5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
2ƌƵŶĚǁĞůůĞe
hϭeсe5ĨĨĞŬƚŝǀǁĞƌƚe
ĚĞƌe2ƌƵŶĚǁĞůůĞe
hŶeсe5ĨĨĞŬƚŝǀǁĞƌƚe
ĚĞƌeŶͲƚĞŶe
ŚĂƌŵŽŶŝƐĐŚĞŶe
ZďĞƌǁĞůůĞe
Ĩϭeсe7ƌĞƋƵĞŶǌeĚĞƌe
2ƌƵŶĚǁĞůůĞe
ĨŶeсe7ƌĞƋƵĞŶǌe
ZďĞƌǁĞůůĞe
ŶeсeĨŶeͬeĨϭ͕eŶeхeϭe
-ŝĞerŶǌĂŚůeĚĞƌe
ZďĞƌǁĞůůĞŶeŝƐƚeĂƵĨe
ĞŝŶĞeZďĞƌǁĞůůĞe
ďĞƐĐŚƌćŶŬƚ͘e
e

ϭϬϬeŵse ďŝƐe ϱϬϬese ϮϬeͼeϭϬͲϲeͼehϭe
ďŝƐe

ϯϵeͼeϭϬͲϲeͼehϭe

e

ϭϬϬeŵse ϮϲeͼeϭϬͲϲeͼehϭe
ϮϬϬeŵse ϮϱeͼeϭϬͲϲeͼehϭe
ϭ͕Ϯese ϮϬeͼeϭϬͲϲeͼehϭe
ϴese ϮϱeͼeϭϬͲϲeͼehϭe
ϭϲesee ϯϬeͼeϭϬͲϲeͼehϭe
ϯϬese ϮϬeͼeϭϬͲϲeͼehϭe
ϲϬese ϮϬeͼeϭϬͲϲeͼehϭe
ϭϮϬese ϯϬeͼeϭϬͲϲeͼehϭe
ϮϰϬese ϯϵeͼeϭϬͲϲeͼehϭe
ϰϲϬese ϯϵeͼeϭϬͲϲeͼehϭe

e 5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
ZďĞƌǁĞůůĞe

ϰϱeBǌeчeĨϭeчeϲϱeBǌe
ϭϬϬeŵseчehϭeчeϱϬϬese
ϭeйeчe;hŶeͬehϭͿeчeϰϬeйe

ϮeчeŶeчeϭϬϬe
eĨŶeчeϲeŬBǌe

e
e
e

Ϭ͕ϭϯeͼeϭϬͲϯeͼehŶe
ďŝƐe

ϭ͕ϭeͼeϭϬͲϯeͼehŶe
e

ƐŝĞŚĞe–Ăƚƌŝǆes–͘ϭϳe

–ĞƐƐǁĞƌƚeсe
5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
ZďĞƌǁĞůůĞe
hϭeсe5ĨĨĞŬƚŝǀǁĞƌƚe
ĚĞƌe2ƌƵŶĚǁĞůůĞe
hŶeсe5ĨĨĞŬƚŝǀǁĞƌƚe
ĚĞƌeZďĞƌǁĞůůĞe
Ĩϭeсe7ƌĞƋƵĞŶǌeĚĞƌe
2ƌƵŶĚǁĞůůĞe
ĨŶeсe7ƌĞƋƵĞŶǌe
ZďĞƌǁĞůůĞe
ŶeсeĨŶeͬeĨϭ͕eŶeхeϭe
-ŝĞerŶǌĂŚůeĚĞƌe
ZďĞƌǁĞůůĞŶeŝƐƚeĂƵĨe
ĞŝŶĞeZďĞƌǁĞůůĞe
ďĞƐĐŚƌćŶŬƚ͘e

ϭeŵse ďŝƐe ϮϬϬese



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϯϭeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƉĂŶŶƵŶŐee
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe
ŚĂƌŵŽŶŝƐĐŚĞeZďĞƌǁĞůůĞŶee


ƵĞůůĞŶeƵŶĚe
–ĞƐƐŐĞƌćƚĞe

e ϰϱeBǌeчeĨϭeчeϲϱeBǌe
ϮeчeŶeчeϭϬϬe
²Ɛeчeϭϭϯere

e
ϯϮeͼeϭϬͲϲeͼe²ϭe

ďŝƐe
ϳϭeͼeϭϬͲϲeͼe²ϭe

–ĞƐƐǁĞƌƚeсe
5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
2ƌƵŶĚǁĞůůĞe
²ϭeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
2ƌƵŶĚǁĞůůĞe
²Ŷeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌee
ZďĞƌǁĞůůĞe
Ĩϭeсe7ƌĞƋƵĞŶǌeĚĞƌe
2ƌƵŶĚǁĞůůĞe
eĨŶeсe7ƌĞƋƵĞŶǌeĚĞƌe
ZďĞƌǁĞůůĞe
ŶeсeĨŶeͬeĨϭ͕eŶeхeϭe
-ŝĞerŶǌĂŚůeĚĞƌe
ZďĞƌǁĞůůĞŶeŝƐƚeĂƵĨe
ĞŝŶĞeZďĞƌǁĞůůĞe
ďĞƐĐŚƌćŶŬƚ͘e
²ƐeсeμƉŝƚǌĞŶǁĞƌƚeĚĞƐe
μƚƌŽŵƐŝŐŶĂůƐe
e
sĞŝe–ĞƐƐŐĞƌćƚĞŶeŵŝƚe
ĂŶŐĞƐĐŚůŽƐƐĞŶĞŵe
;�ĂŶŐĞŶͲͿͲ
μƚƌŽŵǁĂŶĚůĞƌeŬĂŶŶe
ƐŝĐŚeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĞƌŚƂŚĞŶ͘e-Ğƌe
–ĞƐƐďĞƌĞŝĐŚe
ĞƌǁĞŝƚĞƌƚeƐŝĐŚeĂƵĨe²ϭeчe
ϲϬϬer͘e
-ŝĞe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶe
μƚƌŽŵǁĂŶĚůĞƌŶe
ĞƌĨŽůŐƚeŝŵesĞƌďƵŶĚe
ŵŝƚeĚĞŵe
rŶǌĞŝŐĞŐĞƌćƚeĨƺƌeĚĂƐe
μĞŬƵŶĚćƌƐŝŐŶĂů͘e

ϭϬϬeŵre ďŝƐee ϲϬere

ϭϬϬeŵre ϭeŵreчe²Ŷeчeϰ͕ϴere
ĨŶeчeϲeŬBǌe

ϭeйeчe²Ŷeͬe²ϭeчeϯϬeйe

ϯϮeͼeϭϬͲϲeͼe²ϭe

ϮϬϬeŵre ϰϳeͼeϭϬͲϲeͼe²ϭe

ϰϬϬeŵre ϰϳeͼeϭϬͲϲeͼe²ϭe

ϴϬϬeŵre ϰϳeͼeϭϬͲϲeͼe²ϭe

ϭ͕ϲere ϰϱeͼeϭϬͲϲeͼe²ϭe

ϰere ϱϳeͼeϭϬͲϲeͼe²ϭe

ϱere ϱϳeͼeϭϬͲϲeͼe²ϭe

ϭϲere ϱϱeͼeϭϬͲϲeͼe²ϭe

ϯϬere ϭϲϬeŵreчe²Ŷeчeϭϴere
ĨŶeчeϯeŬBǌe

ϭeйeчe;²Ŷeͬe²ϭͿeчeϯϬeйe

ϳϭeͼeϭϬͲϲeͼe²ϭe

ϲϬere ϳϭeͼeϭϬͲϲeͼe²ϭe
e



e
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e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϯϮeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƉĂŶŶƵŶŐee
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞee
BĂƌŵŽŶŝƐĐŚĞeZďĞƌǁĞůůĞŶe

ƵĞůůĞŶeƵŶĚe
–ĞƐƐŐĞƌćƚĞe

e ϰϱeBǌeчeĨϭeчeϲϱeBǌe
ϮeчeŶeчeϭϬϬe
²Ɛeчeϭϭϯere

e –ĞƐƐǁĞƌƚeсe
5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
ZďĞƌǁĞůůĞe
²ϭeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
2ƌƵŶĚǁĞůůĞe
²Ŷeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌee
ZďĞƌǁĞůůĞe
Ĩϭeсe7ƌĞƋƵĞŶǌeĚĞƌe
2ƌƵŶĚǁĞůůĞe
eĨŶeсe7ƌĞƋƵĞŶǌeĚĞƌe
ZďĞƌǁĞůůĞe
ŶeсeĨŶeͬeĨϭ͕eŶeхeϭe

ϭeŵre ďŝƐe ϰ͕ϴere ϭϬϬeŵreчe²ϭeчeϭϲere
ĨŶeчeϲeŬBǌe

ϭeйeчe²Ŷeͬe²ϭeчeϯϬeйe

Ϭ͕ϮϮeͼeϭϬͲϯeͼe²Ŷe
ďŝƐe

Ϭ͕ϰϲeͼeϭϬͲϯeͼe²Ŷe
e

ƐŝĞŚĞe–Ăƚƌŝǆes–͘ϭϴe

e ϭϲϬeŵre ďŝƐe ϭϴere ϭϲereчe²ϭeчeϲϬere
ĨŶeчeϯeŬBǌe

ϭeйeчe;²Ŷeͬe²ϭͿeчeϯϬeйe

Ϭ͕ϮϮeͼeϭϬͲϯeͼe²Ŷe
ďŝƐe

Ϭ͕ϰϲeͼeϭϬͲϯeͼe²Ŷe
e

ƐŝĞŚĞe–Ăƚƌŝǆes–͘ϭϴe

-ŝĞerŶǌĂŚůeĚĞƌe
ZďĞƌǁĞůůĞŶeŝƐƚeĂƵĨe
ĞŝŶĞeZďĞƌǁĞůůĞe
ďĞƐĐŚƌćŶŬƚ͘e
²ƐeсeμƉŝƚǌĞŶǁĞƌƚeĚĞƐe
μƚƌŽŵƐŝŐŶĂůƐe
sĞŝe–ĞƐƐŐĞƌćƚĞŶeŵŝƚe
ĂŶŐĞƐĐŚůŽƐƐĞŶĞŵe
;�ĂŶŐĞŶͲͿͲ
μƚƌŽŵǁĂŶĚůĞƌeŬĂŶŶe
ƐŝĐŚeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĞƌŚƂŚĞŶ͘e-Ğƌe
–ĞƐƐďĞƌĞŝĐŚe
ĞƌǁĞŝƚĞƌƚeƐŝĐŚeĂƵĨe²Ŷeчe
ϮϬϬer͘e
-ŝĞe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶe
μƚƌŽŵǁĂŶĚůĞƌŶe
ĞƌĨŽůŐƚeŝŵesĞƌďƵŶĚe
ŵŝƚeĚĞŵe
rŶǌĞŝŐĞŐĞƌćƚeĨƺƌeĚĂƐe
μĞŬƵŶĚćƌƐŝŐŶĂů͘e
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϯϯeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƉĂŶŶƵŶŐee
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

7ůŝĐŬĞƌee
–ŽĚƵůĂƚŝŽŶƐƚŝĞĨĞee

ƵĞůůĞŶe

Ϭ͕ϰϬϳeйe ďŝƐe ϰ͕ϴϯϳeйe ϭeŵŝŶͲϭeчecWDeчeϰϴϬϬeŵŝŶͲϭe
heсeϭϮϬes͖eheсeϮϯϬese

e
ƌĞĐŚƚĞĐŬĨƂƌŵŝŐĞe–ŽĚƵůĂƚŝŽŶe

e ȴhͬheсe
–ŽĚƵůĂƚŝŽŶƐƚŝĞĨĞe
heсe5ĨĨĞŬƚŝǀǁĞƌƚe
ĚĞƐeŵŽĚƵůŝĞƌƚĞŶe
tĞĐŚƐĞůƐƉĂŶŶƵŶŐ
ƐͲƐŝŐŶĂůƐe
Ĩeсe7ƌĞƋƵĞŶǌeĚĞƐe
ŵŽĚƵůŝĞƌƚĞŶe
tĞĐŚƐĞůƐƉĂŶŶƵŶŐ
ƐͲƐŝŐŶĂůƐe
cWDeсe
AŶĚĞƌƵŶŐĞŶeƉƌŽe
–ŝŶƵƚĞe;iŚĂŶŐĞƐe
ƉĞƌeŵŝŶƵƚĞͿe
5ƐeŐĞůƚĞŶeĚŝĞeŝŶe
-f=e5=eϲϭϬϬϬͲϰͲ
ϭϱ͗ϮϬϭϭ͕e
XĂďĞůůĞeϱ͕e
ĚĞĨŝŶŝĞƌƚĞŶe
3ŽŵďŝŶĂƚŝŽŶĞŶe
ĂƵƐeȴhͬheƵŶĚe
cWD͘e

e e e e ϭeŵŝŶͲϭeчecWDeчeϯϵeŵŝŶͲϭe
ĨeсeϱϬeBǌ͖eĨeсeϲϬeBǌe

ϭ͕ϬeͼeϭϬͲϯeйe

e e e e cWDeсeϭϭϬeŵŝŶͲϭe
ĨeсeϱϬeBǌ͖eĨeсeϲϬeBǌe

ϯ͕ϳeͼeϭϬͲϯeйe

e e e e cWDeсeϭϲϮϬeŵŝŶͲϭe
ĨeсeϱϬeBǌ͖eĨeсeϲϬeBǌe

ϭϮeͼeϭϬͲϯeйe

e e e e cWDeсeϰϬϬϬeŵŝŶͲϭ͖ee
cWDeсeϰϴϬϬeŵŝŶͲϭe
ĨeсeϱϭeBǌ͖eĨeсeϲϭeBǌe

ϭϮeͼeϭϬͲϯeйe

7ůŝĐŬĞƌeee
–ŽĚƵůĂƚŝŽŶƐƚŝĞĨĞe
–ĞƐƐŐĞƌćƚĞe

Ϭ͕ϰϬϳeйe ďŝƐe ϰ͕ϴϯϳeйe ϭeŵŝŶͲϭeчecWDeчeϰϴϬϬeŵŝŶͲϭe
heсeϭϮϬes͖eheсeϮϯϬese

e
ƌĞĐŚƚĞĐŬĨƂƌŵŝŐĞe–ŽĚƵůĂƚŝŽŶe

e ȴhͬheсe
–ŽĚƵůĂƚŝŽŶƐƚŝĞĨĞe
heсe5ĨĨĞŬƚŝǀǁĞƌƚe
ĚĞƐeŵŽĚƵůŝĞƌƚĞŶe
tĞĐŚƐĞůƐƉĂŶŶƵŶŐ
ƐͲƐŝŐŶĂůƐe
Ĩeсe7ƌĞƋƵĞŶǌeĚĞƐe
ŵŽĚƵůŝĞƌƚĞŶe
tĞĐŚƐĞůƐƉĂŶŶƵŶŐ
ƐͲƐŝŐŶĂůƐe
cWDeсe
AŶĚĞƌƵŶŐĞŶeƉƌŽe
–ŝŶƵƚĞe;iŚĂŶŐĞƐe
ƉĞƌeŵŝŶƵƚĞͿe
5ƐeŐĞůƚĞŶeĚŝĞeŝŶe
-f=e5=eϲϭϬϬϬͲϰͲ
ϭϱ͗ϮϬϭϭ͕e
XĂďĞůůĞeϱ͕e
ĚĞĨŝŶŝĞƌƚĞŶe
3ŽŵďŝŶĂƚŝŽŶĞŶe
ĂƵƐeȴhͬheƵŶĚe
cWD͘e

e e e e ϭeŵŝŶͲϭeчecWDeчeϯϵeŵŝŶͲϭe
ĨeсeϱϬeBǌ͖eĨeсeϲϬeBǌe

ϭ͕ϬeͼeϭϬͲϯeйe

e e e e cWDeсeϭϭϬeŵŝŶͲϭe
ĨeсeϱϬeBǌ͖eĨeсeϲϬeBǌe

ϯ͕ϳeͼeϭϬͲϯeйe

e e e e cWDeсeϭϲϮϬeŵŝŶͲϭe
ĨeсeϱϬeBǌ͖eĨeсeϲϬeBǌe

ϭϮeͼeϭϬͲϯeйe

e e e e cWDeсeϰϬϬϬeŵŝŶͲϭ͖ee
cWDeсeϰϴϬϬeŵŝŶͲϭe
ĨeсeϱϬeBǌ͖eĨeсeϲϬeBǌe

ϮϴeͼeϭϬͲϯeйe
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϯϰeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƉĂŶŶƵŶŐee
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

7ůŝĐŬĞƌeee
7ƌĞƋƵĞŶǌee

ƵĞůůĞŶeƵŶĚe
–ĞƐƐŐĞƌćƚĞe

ϴ͕ϯeŵBǌe ďŝƐe ϰϬeBǌe Ϭ͕ϰϬϳeйeчeȴhͬheчeϰ͕ϴϯϳeйe
ϭeŵŝŶͲϭeчecWDeчeϰϴϬϬeŵŝŶͲϭe

heсeϭϮϬes͖eheсeϮϯϬese
ĨeсeϱϬeBǌ͖eĨeсeϲϬeBǌe

e
ƌĞĐŚƚĞĐŬĨƂƌŵŝŐĞe–ŽĚƵůĂƚŝŽŶe

ϭ͕ϬeͼeϭϬͲϲeͼeĨ7ůŝĐŬĞƌe ȴhͬheсe
–ŽĚƵůĂƚŝŽŶƐƚŝĞĨĞe
heсe5ĨĨĞŬƚŝǀǁĞƌƚe
ĚĞƐeŵŽĚƵůŝĞƌƚĞŶe
tĞĐŚƐĞůƐƉĂŶŶƵŶŐ
ƐͲƐŝŐŶĂůƐe
Ĩeсe7ƌĞƋƵĞŶǌeĚĞƐe
ŵŽĚƵůŝĞƌƚĞŶe
tĞĐŚƐĞůƐƉĂŶŶƵŶŐ
ƐͲƐŝŐŶĂůƐe
cWDeсe
AŶĚĞƌƵŶŐĞŶeƉƌŽe
–ŝŶƵƚĞe;iŚĂŶŐĞƐe
ƉĞƌeŵŝŶƵƚĞͿe
Ĩ7ůŝĐŬĞƌeсecWDeͬeϭϮϬe
5ƐeŐĞůƚĞŶeĚŝĞeŝŶe
-f=e5=eϲϭϬϬϬͲϰͲ
ϭϱ͗ϮϬϭϭ͕e
XĂďĞůůĞeϱ͕e
ĚĞĨŝŶŝĞƌƚĞŶe
3ŽŵďŝŶĂƚŝŽŶĞŶe
ĂƵƐeȴhͬheƵŶĚe
cWD͘e

WƐƚͲtĞƌƚe ŶƵƌeWƐƚeсeϭe e Ϯ͕ϱeͼeϭϬʹϯe

tĞƌƚeďĞŝeȴhͬhe
ĂƵƐŐĞĚƌƺĐŬƚeŝŶe
ȴhͬhe
ƌĞĐŚƚĞĐŬĨƂƌŵŝŐĞƌe
7ůŝĐŬĞƌe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
3ůŝƌƌĨĂŬƚŽƌeŬe

e e e e e e
tĞƌƚĞeĂƵƐŐĞĚƌƺĐŬƚe
ŝŶeйe3ůŝƌƌĞŶeϬeйe ďŝƐe ϯϬeйe ϰϱeBǌeďŝƐeϱeŬBǌe Ϭ͕ϱͼϭϬʹϯeͼeŬeнeϬ͕ϬϭϮeйe

e e e хeϱeŬBǌeďŝƐeϯϬeŬBǌe Ϭ͕ϴͼϭϬʹϯeͼeŬeнeϬ͕ϬϭϮeйe
e
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϯϱeǀŽŶeϭϳϯ
e

e

–Ăƚƌŝǆes–͘ϭϳeʹeJĞůĂƚŝǀĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƐe5ĨĨĞŬƚŝǀǁĞƌƚƐe ୬ܷeĚĞƌeZďĞƌǁĞůůĞeďĞŝeĚĞƌe7ƌĞƋƵĞŶǌe ଵ݂ ൌ
ͷͲ���eŝŶeŵsͬse

 Ŷ 
hϭeͬese hŶeͬese Ϯe ϯe ϰe ϱe ϭϬe ϮϬe ϯϬe ϰϬe ϱϬe ϲϬe ϳϬe ϴϬe ϵϬe ϭϬϬe
Ϭ͕ϭϬe Ϭ͕ϬϬϭe ϭ͕ϭe ϭ͕ϭe Ϭ͕ϱϳe Ϭ͕ϱϳe Ϭ͕ϱϬe Ϭ͕ϰϵe Ϭ͕ϰϵe Ϭ͕ϰϵe Ϭ͕ϰϴe Ϭ͕ϰϴe Ϭ͕ϰϴe Ϭ͕ϰϴe Ϭ͕ϰϴe Ϭ͕ϰϴe
Ϭ͕ϭϬe Ϭ͕Ϭϭe Ϭ͕ϭϳe Ϭ͕ϭϳe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϰe
Ϭ͕ϮϬe Ϭ͕ϬϮϱe Ϭ͕ϭϳe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe
ϭ͕Ϯe Ϭ͕ϭϱe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe
ϴ͕Ϭe ϭ͕Ϭe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe
ϭϲe ϰ͕ϱe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe
ϯϬe ϵ͕Ϭe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe
ϲϬe ϭϴe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe
ϭϮϬe ϯϲe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϰe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe
ϮϰϬe ϳϮe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe
ϰϲϬe ϭϯϬe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe Ϭ͕ϭϯe

e
–Ăƚƌŝǆes–͘ϭϴeʹeJĞůĂƚŝǀĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƐe5ĨĨĞŬƚŝǀǁĞƌƚƐeܫ୬eĚĞƌeZďĞƌǁĞůůĞeďĞŝeĚĞƌe7ƌĞƋƵĞŶǌe ଵ݂ ൌ
ͷͲ���eŝŶeŵrͬre

 Ŷ 
/ϭeͬere /Ŷeͬere Ϯe ϯe ϰe ϱe ϭϬe ϮϬe ϯϬe ϰϬe ϱϬe ϲϬe ϳϬe ϴϬe ϵϬe ϭϬϬe
Ϭ͕ϭe Ϭ͕Ϭϭe Ϭ͕Ϯϰe Ϭ͕Ϯϰe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe
Ϭ͕Ϯe Ϭ͕ϬϮϱe Ϭ͕Ϯϰe Ϭ͕Ϯϰe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe
Ϭ͕ϰe Ϭ͕Ϭϱe Ϭ͕Ϯϰe Ϭ͕Ϯϰe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe
Ϭ͕ϴe Ϭ͕ϭe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe
ϭ͕ϲe Ϭ͕Ϭϭϲe Ϭ͕ϰϲe Ϭ͕ϰϲe Ϭ͕ϰϲe Ϭ͕ϰϲe Ϭ͕ϯϮe Ϭ͕Ϯϴe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕ϮϮe
ϭ͕ϲe Ϭ͕Ϯe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe
ϰe Ϭ͕ϱe Ϭ͕Ϯϱe Ϭ͕Ϯϱe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe
ϴe ϭe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe
ϭϲe Ϯe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe Ϭ͕ϮϮe
ϯϬe ϴe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ͳe Ͳe Ͳe Ͳe
ϲϬe ϭϱe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϯe Ϭ͕Ϯϰe Ϭ͕Ϯϰe Ϭ͕Ϯϰe Ϭ͕Ϯϰe Ͳe Ͳe Ͳe Ͳe

e

e
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϯϲeǀŽŶeϭϳϯ
e

e

8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe

e
sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe

3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƚƌŽŵƐƚćƌŬĞee
e

ϬeƉre ďŝƐe ϭϬeŶre

ee
e

Ϭ͕ϴϱeĨreďŝƐeϱϭeĨre ²eсe–ĞƐƐǁĞƌƚe
e
eϬeƉre

ϭeƉre
ϭϬeƉre
ϭϬϬeƉre
ϭeŶre
ϭϬeŶre

ϭϮeeĨre
Ϭ͕ϴϱeͼeϭϬʹϯeͼe²e
Ϭ͕ϱϯeͼeϭϬʹϯeͼe²e
ϳϱeͼeϭϬʹϲeͼe²e
ϭϬeͼeϭϬʹϲeͼe²e
ϱ͕ϭeͼeϭϬʹϲeͼe²e

хeϭϬeŶre ďŝƐe ϭϬϬeŶre ϰ͕ϭeͼeϭϬʹϲeͼe²eнeϭϬeĨre
хeϭϬϬeŶre ďŝƐe фeϭeђre ϭ͕ϰeͼeϭϬʹϲeͼe²eнeϬ͕ϮϭeƉre

ϭeђre ďŝƐe ϭϬeђre ϭ͕ϰeͼeϭϬʹϲeͼe²eнeϬ͕ϭϵeƉre
хeϭϬeђre ďŝƐe ϮϬeђre ϭ͕ϰeͼeϭϬʹϲeͼe²eнeϭ͕ϴeƉre
ϮϬeђre ďŝƐe ϮϬϬeђre

e
deсe;ϮϯeцeϮͿeΣie

ϭ͕ϰeͼeϭϬʹϲeͼe²eнeϭϰeƉre
ϮϬϬeђre ďŝƐe Ϯeŵre Ϭ͕ϱϰeͼeϭϬʹϲeͼe²eнeϬ͕ϮϯeŶre
Ϯeŵre ďŝƐe ϭϬeŵre ϭ͕ϭeͼeϭϬʹϲeͼe²eнeϮ͕ϰeŶre

ϭϬeŵre ďŝƐe ϱϬeŵre Ϭ͕ϵϬeͼeϭϬʹϲeͼe²eнeϮϱeŶre
ϱϬeŵre ďŝƐe ϮϬϬeŵre Ϭ͕ϯϯeͼeϭϬʹϲeͼe²eнeϬ͕Ϯϲeђre

ϮϬϬeŵre ďŝƐe ϭere ϭϮeͼeϭϬʹϲeͼe²e
ϭere ďŝƐe ϭϬere ϭϲeͼeϭϬʹϲeͼe²e

eϭϬere ďŝƐe ϭϬϬere ϮϴeͼeϭϬʹϲeͼe²e
ϭϬϬere ďŝƐe ϯϬϬere deсe;ϮϯeцeϮͿeΣie ϯϳeͼeϭϬʹϲeͼe²e

2ůĞŝĐŚƐƚƌŽŵƐƚćƌŬĞe

ƵĞůůĞŶe

ϯϬϬere ďŝƐe ϳϬϬere e ϮϳeͼeϭϬʹϲeͼe²eнeϮ͕ϯeŵre

2ůĞŝĐŚƐƚƌŽŵƐƚćƌŬĞe
μƚƌŽŵǌĂŶŐĞŶee
ƵŶĚeμƚƌŽŵǌĂŶŐĞŶͲ
ǁĂŶĚůĞƌe

Ϭere ďŝƐe ϯϬϬϬere ϭeďŝƐeEetŝĐŬůƵŶŐĞŶe
²tt ⋅+ 22

-·XŝŶ
e

ũĞĚŽĐŚeŶŝĐŚƚeŬůĞŝŶĞƌeĂůƐe
ϴeͼeϭϬʹϲeͼe²eŽĚĞƌeϲeŶre

tŝŶeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
μƚƌŽŵƐƚćƌŬĞeĚĞƌe
5ŝŶĨĂĐŚǁŝĐŬůƵŶŐ͘et-·Xe
ŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƐe
–ĞƐƐŽďũĞŬƚƐeŝŵe
μƚƌĞƵĨĞůĚeĚĞƐe
ƐƚƌŽŵĚƵƌĐŚĨůŽƐƐĞŶĞŶe
qĞŝƚĞƌƐ͘e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϯϳeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe
e

ϭϬϬeђre ďŝƐe ϭϬϬere

e

ϰ͕ϰeŶreďŝƐeϲ͕ϱeŵre

e

ϭϬeBǌe ďŝƐe ϭϬeŬBǌe

ϭϬϬeђre

ϭϬeBǌ͖eϮϬeBǌe ϳϲeͼeϭϬʹϲeͼe²e
ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖ee
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌe ϰϰeͼeϭϬʹϲeͼe²e

ϭϬeŬBǌe ϰϳeͼeϭϬʹϲeͼe²e

ϮϬϬeђre

ϭϬeBǌ͖eϮϬeBǌe ϲϴeͼeϭϬʹϲeͼe²e
ϰϬeBǌe ϯϵeͼeϭϬʹϲeͼe²e

ϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖e
ϱϬϬeBǌ͖eϭeŬBǌe

ϯϲeͼeϭϬʹϲeͼe²e

ϭϬeŬBǌe ϯϵeͼeϭϬʹϲeͼe²e

Ϭ͕ϱeŵre

ϭϬeBǌ͖eϮϬeBǌe ϲϰeͼeϭϬʹϲeͼe²e
ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌe ϮϴeͼeϭϬʹϲeͼe²e
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌe ϮϳeͼeϭϬʹϲeͼe²e

ϭϬeŬBǌe ϯϮeͼeϭϬʹϲeͼe²e

ϭeŵre

ϭϬeBǌe ϯϯeͼeϭϬʹϲeͼe²e
ϮϬeBǌe ϯϬeͼeϭϬʹϲeͼe²e

ϰϬeBǌ͖eϱϱeBǌe ϮϲeͼeϭϬʹϲeͼe²e
ϭϮϬeBǌ͖eϰϬϬeBǌ͖eϱϬϬeBǌ͖ee

ϭeŬBǌe ϮϱeͼeϭϬʹϲeͼe²e

ϭϬeŬBǌe ϮϳeͼeϭϬʹϲeͼe²e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϯϴeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe
e Ϯeŵre

ϭϬeBǌe ϯϮeͼeϭϬʹϲeͼe²e ²eсe–ĞƐƐǁĞƌƚe
Ĩeсe7ƌĞƋƵĞŶǌe
e
e

ϮϬeBǌe ϮϵeͼeϭϬʹϲeͼe²e
ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖e
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee

ϭϬeŬBǌe
ϮϰeͼeϭϬʹϲeͼe²e

ϱeŵre

ϭϬeBǌe ϯϮeͼeϭϬʹϲeͼe²e
ϮϬeBǌ͖eϰϬeBǌe ϮϵeͼeϭϬʹϲeͼe²e

ϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖e
ϱϬϬeBǌ͖eϭeŬBǌ͖ee

ϭϬeŬBǌe
ϮϰeͼeϭϬʹϲeͼe²e

ϭϬeŵre

ϭϬeBǌe ϮϲeͼeϭϬʹϲeͼe²e
ϮϬeBǌe ϮϰeͼeϭϬʹϲeͼe²e

ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖e
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌe ϭϵeͼeϭϬʹϲeͼe²e

ϭϬeŬBǌe ϮϮeͼeϭϬʹϲeͼe²e

ϮϬeŵre

ϭϬeBǌe ϮϱeͼeϭϬʹϲeͼe²e
ϮϬeBǌe ϮϯeͼeϭϬʹϲeͼe²e

ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖e
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌe ϭϳeͼeϭϬʹϲeͼe²e

ϭϬeŬBǌe ϭϵeͼeϭϬʹϲeͼe²e

ϱϬeŵre

ϭϬeBǌe ϮϱeͼeϭϬʹϲeͼe²e
ϮϬeBǌ͖eϰϬeBǌe ϮϯeͼeϭϬʹϲeͼe²e
ϱϱeBǌ͖eϭϮϬeBǌ͖e

ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌe ϭϳeͼeϭϬʹϲeͼe²e

ϭϬeŬBǌe ϭϵeͼeϭϬʹϲeͼe²e

ϭϬϬeŵre

ϭϬeBǌe ϮϲeͼeϭϬʹϲeͼe²e
ϮϬeBǌ͖eϰϬeBǌe ϮϰeͼeϭϬʹϲeͼe²e
ϱϱeBǌ͖eϭϮϬeBǌ͖e
ϰϬϬeBǌ͖eϱϬϬeBǌe ϭϴeͼeϭϬʹϲeͼe²e

ϭeŬBǌ͖eϭϬeŬBǌe ϮϬeͼeϭϬʹϲeͼe²e

ϮϬϬeŵre
e

ϭϬeBǌee ϮϳeͼeϭϬʹϲeͼe²e
ϮϬeBǌ͖eϰϬeBǌe ϮϰeͼeϭϬʹϲeͼe²e
ϱϱeBǌ͖eϭϮϬeBǌ͖e

ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌe ϭϴeͼeϭϬʹϲeͼe²e

ϭϬeŬBǌe ϮϬeͼeϭϬʹϲeͼe²ee

ϱϬϬeŵre

ϭϬeBǌee ϯϲeͼeϭϬʹϲeͼe²e
ϮϬeBǌe ϯϰeͼeϭϬʹϲeͼe²e

ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖e
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee

ϭϬeŬBǌe
ϯϭeͼeϭϬʹϲeͼe²ee



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϯϵeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe
e ϭere

ϭϬeBǌe ϯϮeͼeϭϬʹϲeͼe²e ²eсe–ĞƐƐǁĞƌƚe
Ĩeсe7ƌĞƋƵĞŶǌe
e
e

ϮϬeBǌe ϮϵeͼeϭϬʹϲeͼe²e
ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖e
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee

ϭϬeŬBǌe
ϮϱeͼeϭϬʹϲeͼe²e

Ϯere

ϭϬeBǌ͖eϮϬeBǌe ϰϬeͼeϭϬʹϲeͼe²e
ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖e
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee

ϭϬeŬBǌe
ϯϰeͼeϭϬʹϲeͼe²e

ϱer͖eϭϬere

ϭϬeBǌee ϯϵeͼeϭϬʹϲeͼe²e
ϮϬeBǌe ϯϳeͼeϭϬʹϲeͼe²e

ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖e
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee

ϭϬeŬBǌe
ϯϮeͼeϭϬʹϲeͼe²ee

ϮϬere

ϭϬeBǌ͖eϮϬeBǌe ϱϳeͼeϭϬʹϲeͼe²e
ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖e
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee

ϭϬeŬBǌe
ϱϯeͼeϭϬʹϲeͼe²e

ϱϬere

ϭϬeBǌ͖eϮϬeBǌee ϲϰeͼeϭϬʹϲeͼe²e
ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖e

ϰϬϬeBǌ͖eϱϬϬeBǌe ϱϵeͼeϭϬʹϲeͼe²e

ϭeŬBǌ͖eϭϬeŬBǌe ϲϴeͼeϭϬʹϲeͼe²ee

ϭϬϬere

ϭϬeBǌ͖eϮϬeBǌee ϳϱeͼeϭϬʹϲeͼe²e
ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖e

ϰϬϬeBǌ͖eϱϬϬeBǌe ϲϱeͼeϭϬʹϲeͼe²e

ϭeŬBǌ͖eϭϬeŬBǌe ϳϱeͼeϭϬʹϲeͼe²ee

ϭϬϬere ďŝƐee ϮϬϬere


–Be3ĂƉ͘esfď͘ϭ͘ϭee
sĞƌƐ͘eϱ͘Ϭe ϭϮeŵreďŝƐeϮϰeŵre

ϭϬeBǌe ďŝƐe ϭϬeŬBǌe Ϭ͕ϭϯeeͼeϭϬʹϯeͼe²e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϰϬeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe

ƵĞůůĞŶe

ϮϬϬeree ďŝƐe ϯϬϬere ϭϬeBǌee ďŝƐe ϭeŬBǌe Ϭ͕ϯϬeͼeϭϬʹϯeͼe²eʹeϬ͕ϱϯeŵre ²eсe–ĞƐƐǁĞƌƚe
Ĩeсe7ƌĞƋƵĞŶǌe
e

ϯϬϬere ďŝƐe ϰϵϱere

ϭϬeBǌe ďŝƐe ϲϱeBǌe Ϭ͕ϰϴeͼeϭϬʹϯeͼe²eнeϭϭeŵre

ϲϱeBǌe ďŝƐe ϭϬϬeBǌe Ϭ͕ϰϵeͼeϭϬʹϯeͼe²eнeϭϭeŵre

ϭϬϬeBǌe ďŝƐe ϰϬϬeBǌe Ϭ͕ϳϰeͼeϭϬʹϯeͼe²eнeϳ͕ϳeŵre

ϰϬϬeBǌe ďŝƐe ϭeŬBǌe ϭ͕ϱeͼeϭϬʹϯeͼe²eнeϰ͕Ϭeŵre
μƚƌŽŵǌĂŶŐĞŶeƵŶĚe
μƚƌŽŵǌĂŶŐĞŶͲ
ǁĂŶĚůĞƌe

ϭϬeђre ďŝƐe ϮϰϬϬere

ϭeďŝƐeEetŝĐŬůƵŶŐĞŶe
ϭϬeBǌeďŝƐeϭeŬBǌe

хeϭeŬBǌeďŝƐeϭϬeŬBǌͬEe
e

²tt ⋅+ 22

-·XŝŶ e
ũĞĚŽĐŚeŶŝĐŚƚeŬůĞŝŶĞƌeĂůƐe
ϵϬeͼeϭϬʹϲeͼe²eŽĚĞƌeϴeŶre

tŝŶeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
μƚƌŽŵƐƚćƌŬĞeĚĞƌe
5ŝŶĨĂĐŚǁŝĐŬůƵŶŐ͘et-·Xe
ŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƐe
–ĞƐƐŽďũĞŬƚƐeŝŵe
μƚƌĞƵĨĞůĚeĚĞƐe
ƐƚƌŽŵĚƵƌĐŚĨůŽƐƐĞŶĞŶe
qĞŝƚĞƌƐ͘e

5ƌƐĂƚǌĂďůĞŝƚƐƚƌŽŵͲ
ƐƚćƌŬĞe²e

Ϭ͕Ϯeђre ďŝƐe ϮϬϬeŵre ĂŶeZ=eďŝƐeϭe2ёe
ϭϬeͼeϭϬʹϲeͼe²eďŝƐeeϱ͕ϴeͼeϭϬͲϯeͼe²e

ƐŝĞŚĞe–Ăƚƌŝǆes–͘ϭe

2ĞƐĂŵƚƵŶƐŝĐŚĞƌͲŚĞŝƚe
heŝƐƚeĂďŚćŶŐŝŐeǀŽŶeĚĞƌe
ƌĞů͘e·ŶƐŝĐŚĞƌŚĞŝƚe
h;Z=ͿͬZ=eĚĞƐe
3ĂůŝďƌŝĞƌǁŝĚĞƌƐƚĂŶĚĞƐe
Z=e

qĂĚƵŶŐe
e

ϮϬeƉie ďŝƐe ϮϬϬeƉie e Ϭ͕ϱϬeͼeϭϬʹϯeͼe
eнeϬ͕ϬϮϱeƉie

ƌĞĐŚƚĞĐŬĨƂƌŵŝŐĞe
μƚƌŽŵŝŵƉƵůƐĞee
шeϭeƐ͕e-ĂƵĞƌeƚeƵŶĚe
rŶƐƚŝĞŐƐǌĞŝƚĞŶeчeϭϬeђƐe
ĂůƐe%ƌŽĚƵŬƚe
eсefeͼeƚ͖e
2ĞƐĂŵƚƵŶƐŝĐŚĞƌŚĞŝƚe
ĞƌƌĞĐŚŶĞƚeĂƵƐeĚĞƌeƌĞů͘e
·ŶƐŝĐŚĞƌŚĞŝƚet;fŝŶͿe
ĚĞƌe3ĂůŝďƌŝĞƌƐƚƌŽŵͲ
ƐƚćƌŬĞ͘e

e хeϮϬϬeƉie ďŝƐe ϮeŶie e Ϭ͕ϯϯeͼeϭϬʹϯeͼe
eнeϬ͕ϬϱeƉie e
e хeϮeŶie ďŝƐe ϭϭeie e ϲϬeͼeϭϬʹϯeͼe
eнeϬ͕ϱeƉie e

e
–Ăƚƌŝǆes–͘ϭeͣ5ƌƐĂƚǌĂďůĞŝƚƐƚƌŽŵƐƚćƌŬĞ͕eǀŽƌͲZƌƚͲ3ĂůŝďƌŝĞƌƵŶŐ͞e

e e e e e e e
e e e e

(ŽƌŵĂůǁŝĚĞƌƐƚĂŶĚeZ(e ϭeŬΩe ϭϬeŬΩe ϭϬϬeŬΩe ϭe–Ωe ϭϬe–Ωe ϭϬϬe–Ωe ϭe2Ωe

(ŽŵŝŶĂůƐƉĂŶŶƵŶŐee ^ƚƌŽŵƐƚćƌŬĞeͮeĞƌǁĞŝƚĞƌƚĞeOĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeheŝŶeђiͬie ^ƚƌŽŵƐƚćƌŬĞeͮeheeŝŶeŵiͬie

ϲϬese ϲϬeŵre

ϭϬe

ϲeŵre

ϭϬe

ϲϬϬeђre

ϭϯe

ϲϬeђre

ϭϵe

ϲeђre

ϳϬe

ϲϬϬeŶre

Ϭ͕ϲe

ϲϬeŶre

ϱ͕ϴe

ϭϭϬese ϭϭϬeŵre ϭϭeŵre ϭ͕ϭeŵre ϭϭϬeђre ϭϭeђre ϭ͕ϭeђre ϭϭϬeŶre

ϮϯϬese ϮϯϬeŵre Ϯϯeŵre Ϯ͕ϯeŵre ϮϯϬeђre Ϯϯeђre Ϯ͕ϯeђre ϮϯϬeŶre

ϰϬϬese ϰϬϬeŵre ϰϬeŵre ϰeŵre ϰϬϬeђre ϰϬeђre ϰ͕Ϭeђre ϰϬϬeŶre

e
e e
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϰϭeǀŽŶeϭϳϯ
e

e

2ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚee sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe
e

Ϭeɏe ϮͲ-ƌĂŚƚͲ3ƵƌǌƐĐŚůƵƐƐe Ϭ͕ϱeŵɏe Zeсe–ĞƐƐǁĞƌƚe
e
3ĂůŝďƌŝĞƌƵŶŐeǀŽŶe
–ĞƐƐŐĞƌćƚĞŶeĂŶeĚĞŶe
=ĞŶŶǁĞƌƚĞŶeĚĞƌe
=ŽƌŵĂůĞe
e
e
e
e

ϰͲ-ƌĂŚƚVͲ3ƵƌǌƐĐŚůƵƐƐe Ϭ͕ϯϱeђɏe
ϭϬeђёe ďŝƐe фeϭe2ёe deсe;ϮϯeцeϮͿeΣie ϭ͕ϲeŶёeďŝƐeϭϭϬeёe

ϭϬeђёe
ϭϬϬeђёe
ϭeŵёe
ϭϬeŵёe
ϭϬϬeŵёe
ϭeё͖ee

ϭϬeё͖eϭϬϬeё͖e
ϭeŬё͖ee
ϭϬeŬёe
ϭϬϬeŬё͖e
ϭe–ё͖e
ϭϬe–ё͖e
ϭϬϬe–ёe

e
²eсeϭϬϬere
²eсeϱϬere
²eсeϭϬere

Ϭ͕ϭϲeͼeϭϬʹϯeͼeZe
ϯϰeͼeϭϬʹϲeͼeZe
ϮϯeͼeϭϬʹϲeͼeZe
ϮϬeͼeϭϬʹϲeͼeZe
ϱ͕ϲeͼeϭϬʹϲeͼeZe
Ϭ͕ϰϯeͼeϭϬʹϲeͼeZe
ϭ͕ϬeͼeϭϬʹϲeͼeZe
Ϭ͕ϲϬeͼeϭϬʹϲeͼeZe
Ϭ͕ϱϳeͼeϭϬʹϲeͼeZe
ϭ͕ϰeͼeϭϬʹϲeͼeZe
ϭ͕ϱeͼeϭϬʹϲeͼeZe
ϰ͕ϮeͼeϭϬʹϲeͼeZe
ϭϭ͕ϮeͼeϭϬʹϲeͼeZe

ϭe2ёe ďŝƐe ϭϮϬeXёe
–ĞƐƐƐƉĂŶŶƵŶŐeϭϬϬese

ŽĚĞƌeϭϬϬϬese

ϴϴeŬёeďŝƐeϮϰϬe–ёe
ϭe2ɏ͖e

ϭϬe2ɏ͖eϭϬϬe2ɏ͖e
ϭeXɏe

ϴϴeͼeϭϬʹϲeͼeZe
Ϭ͕ϭϯeͼeϭϬʹϯeͼeZe
Ϭ͕ϮϰeͼeϭϬʹϯeͼeZe

хeϭeXɏe ďŝƐe ϭϮϬeXɏe
–ĞƐƐƐƉĂŶŶƵŶŐeϭϬϬϬese

Ϭ͕ϰϴe2ёeďŝƐeϭϴϳe2ёe
ϭϬeXɏ͖e
ϭϬϬeXɏe

Ϭ͕ϰϴeͼeϭϬʹϯeͼeZe
ϭ͕ϴϳeͼeϭϬʹϯeͼeZe

tĞĐŚƐĞůƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe
;sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌͿe ϭϬϬeђɏe ďŝƐe ϭϬϬeɏe

deeсe;ϮϯeцeϮͿeΣie
ϭϬϬeђreчefeчeϭϬϬere ϭϯeŶɏeďŝƐeϭ͕ϳeŵɏe

Zeсe–ĞƐƐǁĞƌƚe
²eсeμƚƌŽŵƐƚćƌŬĞe
Ĩeeсe7ƌĞƋƵĞŶǌe
e
e

ϭϬeBǌe ďŝƐe ϭϬeŬBǌe

ϭϬϬeђɏe

ϭϬeBǌ͖eϮϬeBǌe Ϭ͕ϭϳeͼeϭϬʹϯeͼeZe
ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖ee

ϰϬϬeBǌ͖eϱϬϬeBǌe
Ϭ͕ϭϰeͼeϭϬʹϯeͼeZe

ϭeŬBǌ͖eϭϬeŬBǌe Ϭ͕ϭϱeͼeϭϬʹϯeͼeZe

ϭeŵɏe

ϭϬeBǌe ϲϱeͼeϭϬʹϲeͼeZe
ϮϬeBǌe ϲϯeͼeϭϬʹϲeͼeZe

ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖ee
ϰϬϬeBǌ͖eϱϬϬeBǌe ϱϴeͼeϭϬʹϲeͼeZe

ϭeŬBǌe ϲϭeͼeϭϬʹϲeͼeZe
ϭϬeŬBǌe ϲϰeͼeϭϬʹϲeͼeZe
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϰϮeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚee sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe
;sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌͿe

ϭϬeŵɏe

ϭϬeBǌe ϰϲeͼeϭϬʹϲeͼeZe Zeсe–ĞƐƐǁĞƌƚe
²eсeμƚƌŽŵƐƚćƌŬĞe
Ĩeeсe7ƌĞƋƵĞŶǌe
e
e

ϮϬeBǌe ϰϯeͼeϭϬʹϲeͼeZe
ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖ee

ϰϬϬeBǌ͖eϱϬϬeBǌe ϯϳeͼeϭϬʹϲeͼeZe

ϭeŬBǌ͖eϭϬeŬBǌe ϯϱeͼeϭϬʹϲeͼeZe

ϮϬeŵɏe

ϭϬeBǌe ϰϱeͼeϭϬʹϲeͼeZe
ϮϬeBǌe ϰϮeͼeϭϬʹϲeͼeZe

ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖ee
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee

ϭϬeŬBǌe
ϯϲeͼeϭϬʹϲeͼeZe

ϱϬeŵɏe

ϭϬeBǌe ϰϱeͼeϭϬʹϲeͼeZe
ϮϬeBǌe ϰϮeͼeϭϬʹϲeͼeZe

ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖ee
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee

ŬBǌe
ϯϲeͼeϭϬʹϲeͼeZe

ϭϬϬeŵɏ͖eϮϬϬeŵɏe

ϭϬeBǌe ϯϵeͼeϭϬʹϲeͼeZe
ϮϬeBǌe ϯϱeͼeϭϬʹϲeͼeZe

ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖ee
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee

ϭϬeŬBǌe
ϯϬeͼeϭϬʹϲeͼeZe

Ϭ͕ϱeɏe

ϭϬeBǌe ϯϲeͼeϭϬʹϲeͼeZe
ϮϬeBǌ͖eϰϬeBǌe ϯϭeͼeϭϬʹϲeͼeZe

ϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖e
ϱϬϬeBǌ͖eϭeŬBǌ͖eϭϬeŬBǌe ϮϲeͼeϭϬʹϲeͼeZe

ϭeɏe

ϭϬeBǌe ϯϰeͼeϭϬʹϲeͼeZe
ϮϬeBǌe ϯϬeͼeϭϬʹϲeͼeZe

ϰϬeBǌ͖eϱϱeBǌ͖eϭϮϬeBǌ͖ee
ϰϬϬeBǌ͖eϱϬϬeBǌ͖eϭeŬBǌ͖ee

ϭϬeŬBǌe
ϮϱeͼeϭϬʹϲeͼeZe

Ϯeɏ͖eϱeɏe

ϭϬeBǌe ϯϭeͼeϭϬʹϲeͼeZe
ϮϬeBǌ͖eϰϬeBǌe ϮϲeͼeϭϬʹϲeͼeZe

ϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖e
ϱϬϬeBǌ͖eϭeŬBǌe ϮϬeͼeϭϬʹϲeͼeZe

ϭϬeŬBǌe ϮϯeͼeϭϬʹϲeͼeZe

ϭϬeɏe

ϭϬeBǌe ϯϬeͼeϭϬʹϲeͼeZe
ϮϬeBǌ͖eϰϬeBǌe ϮϲeͼeϭϬʹϲeͼeZe

ϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖e
ϱϬϬeBǌ͖eϭeŬBǌe ϮϭeͼeϭϬʹϲeͼeZe

ϭϬeŬBǌe ϮϯeͼeϭϬʹϲeͼeZe

ϮϬeɏe

ϭϬeBǌe ϮϵeͼeϭϬʹϲeͼeZe
ϮϬeBǌ͖eϰϬeBǌe ϮϱeͼeϭϬʹϲeͼeZe

ϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖e
ϱϬϬeBǌ͖eϭeŬBǌe ϭϵeͼeϭϬʹϲeͼeZe

ϭϬeŬBǌe ϮϮeͼeϭϬʹϲeͼeZe
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e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϰϯeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚee sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe
;sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌͿe

ϱϬeɏe

ϭϬeBǌe ϮϵeͼeϭϬʹϲeͼeZe Zeсe–ĞƐƐǁĞƌƚe
²eсeμƚƌŽŵƐƚćƌŬĞe
Ĩeeсe7ƌĞƋƵĞŶǌe
e
e

ϮϬeBǌe ϮϱeͼeϭϬʹϲeͼeZe
ϰϬeBǌe ϮϬeͼeϭϬʹϲeͼeZe

ϱϱeBǌ͖eϭϮϬeBǌ͖eϰϬϬeBǌ͖e
ϱϬϬeBǌe ϭϵeͼeϭϬʹϲeͼeZe

e ϭeŬBǌe ϮϭeͼeϭϬʹϲeͼeZe
e ϭϬeŬBǌe ϮϱeͼeϭϬʹϲeͼeZe
tĞĐŚƐĞůƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe
;sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌͿe

ϭϬϬeɏe

ϭϬeBǌe ϮϵeͼeϭϬʹϲeͼeZe Zeсe–ĞƐƐǁĞƌƚe
²eсeμƚƌŽŵƐƚćƌŬĞe
Ĩeeсe7ƌĞƋƵĞŶǌe
e

ϮϬeBǌe ϮϱeͼeϭϬʹϲeͼeZe
ϰϬeBǌ͖eϱϱeBǌe ϭϵeͼeϭϬʹϲeͼeZe

ϭϮϬeBǌ͖eϰϬϬeBǌe ϭϴeͼeϭϬʹϲeͼeZe
ϱϬϬeBǌe ϮϬeͼeϭϬʹϲeͼeZe
ϭeŬBǌe ϯϭeͼeϭϬʹϲeͼeZe
ϭϬeŬBǌe ϳϱeͼeϭϬʹϲeͼeZe

e

ϭϬϬeђɏe ďŝƐe ϭϬeŬɏe ϭϬeBǌeďŝƐeeϭϬeŬBǌe RUU ⋅+ 2

U

2

I
e

Zeсe–ĞƐƐǁĞƌƚe
3ŽŶƐƚĂŶƚƐƚƌŽŵͲ
ǀĞƌĨĂŚƌĞŶe
hfeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
3ĂůŝďƌŝĞƌƐƚƌŽŵƐƚćƌŬĞe
h·eŝƐƚeĚŝĞeƌĞůĂƚŝǀĞe
·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe
ŐĞŵĞƐƐĞŶĞŶe
μƉĂŶŶƵŶŐeĂŵe
tŝĚĞƌƐƚĂŶĚe

e Ϭeёe ďŝƐe ϭϬeŬёe ϮϬeBǌeďŝƐeϱϬeBǌe Ϯ͕ϱeͼeϭϬʹϯeͼeZeнeϯ͕ϭeŵёe Zeсe–ĞƐƐǁĞƌƚe
-ŝƌĞŬƚŵĞƐƐǀĞƌĨĂŚƌĞŶe
e
e
e
e
e
e
e
e
e
e
e
e

e хeϭϬeŬёe ďŝƐe ϭϭϬe–ёe Ϯ͕ϯeͼeϭϬʹϵeͼeZϮͬёeнe
Ϯ͕ϱeͼeϭϬͲϯeͼeZe

e Ϭeёe ďŝƐe ϮϬeŬёe хeϱϬeBǌeďŝƐeϭϬϬeBǌe ϭ͕ϬeͼeϭϬʹϯeͼeZeнeϮ͕ϲeŵёe

e хeϮϬeŬёe ďŝƐe ϭϭϬe–ёe Ϯ͕ϯeͼeϭϬʹϵeͼeZϮͬёeнe
ϭ͕ϯeͼeϭϬͲϯeͼeZe

e Ϭeёe ďŝƐe ϱϬeŬёe хeϭϬϬeBǌeďŝƐeϭeŬBǌe Ϭ͕ϱeͼeϭϬʹϯeͼeZeнeϭ͕ϯeŵёe

e хeϱϬeŬёe ďŝƐe ϭϭϬe–ёe ϭ͕ϭeͼeϭϬʹϵeͼeZϮͬёeнe
ϭ͕ϮeͼeϭϬͲϯeͼeZe

e Ϭeёe ďŝƐe фeϱϬeёe хeϭeŬBǌeďŝƐeϯϬeŬBǌe ϭ͕ϭeͼeϭϬʹϯeͼeZeнeϭ͕Ϯeŵёe

e ϱϬeёe ďŝƐe ϮϬeŬёe Ϭ͕ϱeͼeϭϬʹϯeͼeZe

e хeϮϬeŬёe ďŝƐe ϭϭϬe–ёe ϭ͕ϭeͼeϭϬʹϵeͼeZϮͬёeнe
Ϭ͕ϳϵeͼeϭϬͲϯeͼeZe

e Ϭeёe ďŝƐe ϮϬeёe хeϯϬeŬBǌeďŝƐeϭϬϬeŬBǌe ϭ͕ϭeͼeϭϬʹϯeͼeZeнeϭ͕Ϯeŵёe

e хeϮϬeёe ďŝƐe ϮϬeŬёe Ϭ͕ϱeͼeϭϬʹϯeͼeZe



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
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e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϰϰeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe8ůĞŝĐŚͲeƵŶĚetĞĐŚƐĞůƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚee sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵǁŝĚĞƌƐƚĂŶĚe
;sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌͿe

хeϮϬeŬёe ďŝƐe ϭϭϬe–ёe ϭ͕ϯeͼeϭϬʹϵeͼeZϮͬёeнe
ϭ͕ϬeͼeϭϬͲϯeͼeZe

Zeсe–ĞƐƐǁĞƌƚe
-ŝƌĞŬƚŵĞƐƐǀĞƌĨĂŚƌĞŶe
e
ee

e Ϭeёe ďŝƐe ϭϬϬeёe хeϭϬϬeŬBǌeďŝƐeϯϬϬeŬBǌe ϭ͕ϭeͼeϭϬʹϯeͼeZeнeϮ͕Ϯeŵёe

e хeϭϬϬeёe ďŝƐe ϮeŬёe Ϭ͕ϱeͼeϭϬʹϯeͼeZe

e хeϮeŬёe ďŝƐe ϭϭϬe–ёe ϰ͕ϱeͼeϭϬʹϵeͼeZϮͬёeнe
Ϭ͕ϵeͼeϭϬͲϯeͼeZe

e Ϭeёe ďŝƐe ϱϬeёe хeϯϬϬeŬBǌeďŝƐeϭe–Bǌe ϭ͕ϯeͼeϭϬʹϯeͼeZeнeϯ͕Ϯeŵёe

e хeϱϬeёe ďŝƐe ϮeŬёe Ϭ͕ϳeͼeϭϬʹϯeͼeZe

e хeϮeŬёe ďŝƐe ϮϮe–ёe ϭϱeͼeϭϬʹϵeͼeZϮͬёeнe
ϭ͕ϭeͼeϭϬͲϯeͼeZe

5ŶĞƌŐŝĞe5ee
-ĞĨŝďƌŝůůĂƚŽƌƚĞƐƚĞƌee

ϱe(e ďŝƐe ϭϱϬe(e e Ϯ͕ϯ⋅ϭϬͲϯe⋅ejeнeϰϵeŵ(e jeсe5ŶĞƌŐŝĞe
–ŽŶŽƉŚĂƐŝƐĐŚeŽĚĞƌe
sŝƉŚĂƐŝƐĐŚe

хeϭϱϬe(e ďŝƐe ϯϲϬe(e ϭ͕ϭ⋅ϭϬͲϯe⋅ejeнeϬ͕Ϯϳe(e

μƉĂŶŶƵŶŐƐǀĞƌŚćůƚŶŝƐee
esƌƺĐŬĞŶŶŽƌŵĂůĞeƵŶĚe
–ĞƐƐŐĞƌćƚĞe

Ϭeŵsͬsee ďŝƐe ϭϬϬeŵsͬse 2ůĞŝĐŚƐƉĂŶŶƵŶŐe
sƌƺĐŬĞŶƐƉĂŶŶƵŶŐ͗e

ϭeseďŝƐeϭϬese
e

Ϭ͕ϭeђsͬseďŝƐeϭ͕ϲeђsͬse
ƐŝĞŚĞe–Ăƚƌŝǆes–͘Ϯe

ee

e

–Ăƚƌŝǆes–͘ϮeͣμƉĂŶŶƵŶŐƐǀĞƌŚćůƚŶŝƐ͞e
sƌƺĐŬĞŶƐƉĂŶŶƵŶŐe

e
–ĞƐƐǁĞƌƚe

ϭϬese ϱese Ϯese ϭese

Ϭeŵsͬse Ϭ͕ϭϬeђsͬse Ϭ͕ϭϬeђsͬse Ϭ͕ϭϳeђsͬse Ϭ͕ϯϱeђsͬse
цeϮeŵsͬse Ϭ͕ϭϬeђsͬse Ϭ͕ϭϭeђsͬse Ϭ͕Ϯϲeђsͬse Ϭ͕ϱϭeђsͬse
цeϱeŵsͬse Ϭ͕ϭϬeђsͬs Ϭ͕ϭϯeђsͬse Ϭ͕Ϯϳeђsͬse Ϭ͕ϱϮeђsͬse
цeϭϬeŵsͬse Ϭ͕ϭϬeђsͬs Ϭ͕ϭϲeђsͬse Ϭ͕ϯϭeђsͬse Ϭ͕ϱϲeђsͬse
цeϮϬeŵsͬse Ϭ͕ϭϲeђsͬse Ϭ͕ϮϬeђsͬse Ϭ͕ϯϴeђsͬse Ϭ͕ϲϲeђsͬse
цeϱϬeŵsͬse Ϭ͕ϯϱђsͬse Ϭ͕ϯϵeђsͬse Ϭ͕ϱϴeђsͬse ϭeђsͬse
цeϭϬϬeŵsͬse Ϭ͕ϲϱeђsͬse Ϭ͕ϳϯeђsͬse ϭ͕Ϭeђsͬse ϭ͕ϲeђsͬse

e

e e
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e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϰϱeǀŽŶeϭϳϯ
e

e

&ůĞŬƚƌŝƐĐŚĞeqĞŝƐƚƵŶŐe

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe&ůĞŬƚƌŝƐĐŚĞeqĞŝƐƚƵŶŐe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

2ůĞŝĐŚƐƚƌŽŵůĞŝƐƚƵŶŐe
Ϭete ďŝƐe ϭϭϬeŬte ϬeŵseďŝƐeϭϭϬϬese

ϬeђreďŝƐeϭϬϬere
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e

ũĞĚŽĐŚeŶŝĐŚƚeŬůĞŝŶĞƌeĂůƐe
ϰϰeͼeϭϬʹϲͼeWeнeϱeĨte

Weсe–ĞƐƐǁĞƌƚe
e
e

e

qĞŝƐƚƵŶŐƐĨĂŬƚŽƌeee

ƵĞůůĞŶ͕e–ĞƐƐŐĞƌćƚĞe

Ϭe ďŝƐe ϭe

ϭϬeBǌeчe݂eчeϭϬeŬBǌeŝͿe
ϭeŵseчeܷeчeϭeŬseŝͿe
ϭeŵreчeܫeчeϭϬϬere

e

ϲ͕ϴڄϭϬͲϭϮe
ďŝƐe

Ϯ͕ϭڄϭϬͲϯe
e

ܨܲ ൌ ���ሺȟ߮ሻeсe
qĞŝƐƚƵŶŐƐĨĂŬƚŽƌe
ȟ߮ ൌ ߮I െ ߮⋅ ൌe
%ŚĂƐĞŶǁŝŶŬĞůee
ܷeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
eсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌeܫ
tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe
e
-ŝĞe–ĞƐƐƵŶƐŝĐŚĞƌͲ
ŚĞŝƚĞŶeŐĞůƚĞŶeĨƺƌe
ƐŝŶƵƐĨƂƌŵŝŐĞeμŝŐŶĂůĞ͘e
e

�ƵƐćƚǌůŝĐŚĞƌesĞƌĞŝĐŚeĨƺƌe
–ĞƐƐŐĞƌćƚĞeŵŝƚe

μƚƌŽŵǌĂŶŐĞͬμƚƌŽŵͲ
ǁĂŶĚůĞƌ͗e

e
ϭϬeBǌeчe݂eчeϭϬϬeBǌe
ϭeŵseчeܷeчeϭeŬseŝͿe
ϭϬϬereчeܫeчeϭeŬre

ϳ͕ϴڄϭϬͲϵe
ďŝƐe

ϭ͕ϱڄϭϬͲϰe

μŝĞŚĞeĂƵĐŚe–ĂƚƌŝǌĞŶe
s–͘ϮϭeďŝƐes–͘Ϯϱe



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϰϲeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe&ůĞŬƚƌŝƐĐŚĞeqĞŝƐƚƵŶŐe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵͲ
ǁŝƌŬůĞŝƐƚƵŶŐeee

ƵĞůůĞŶ͕e–ĞƐƐŐĞƌćƚĞe

Ϭete ďŝƐe ϭϬϬeŬte

ϭϬeBǌeчe݂eчeϭϬeŬBǌeŝͿe
ϭeŵseчeܷeчeϭeŬseŝͿe
ϭeŵreчeܫeчeϭϬϬere

Ϭeчeܲܨeчeϭe

ϳ͕ϱeƉte
ďŝƐe

ϮϭϬete

ܲሺܷǢ Ǣܫ ሻeeܨܲ
eൌ ܷ ڄ ܫ ڄ ܨܲ ൌee
tĞĐŚƐĞůƐƚƌŽŵͲ
ǁŝƌŬůĞŝƐƚƵŶŐee
ܨܲ ൌ ���ሺȟ߮ሻeсe
qĞŝƐƚƵŶŐƐĨĂŬƚŽƌe
ȟ߮ ൌ ߮I െ ߮⋅ ൌe
%ŚĂƐĞŶǁŝŶŬĞůee
ܷeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
eсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌeܫ
tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe
e
-ŝĞe–ĞƐƐƵŶƐŝĐŚĞƌͲ
ŚĞŝƚĞŶeŐĞůƚĞŶeĨƺƌe
ƐŝŶƵƐĨƂƌŵŝŐĞeμŝŐŶĂůĞ͘e
e
e
μŝĞŚĞeĂƵĐŚe–ĂƚƌŝǌĞŶe
s–͘ϮϲeďŝƐes–͘ϯϱe

e

Ϭete ďŝƐe ϭe–te

�ƵƐćƚǌůŝĐŚĞƌesĞƌĞŝĐŚeĨƺƌe
–ĞƐƐŐĞƌćƚĞeŵŝƚe

μƚƌŽŵǌĂŶŐĞͬμƚƌŽŵͲ
ǁĂŶĚůĞƌ͗e

e
ϭϬeBǌeчe݂eчeϭϬϬeBǌeŝͿe
ϭeŵseчeܷeчeϭeŬseŝͿe
ϭϬϬereфeܫeчeϭeŬre

Ϭeчeܲܨeчeϭe

μƚƌŽŵǁĂŶĚůĞƌ͗e
ϯ͕ϴeڄ�ϭϬͲϰeܲ�ڄ�

ŶŝĐŚƚeŬůĞŝŶĞƌeĂůƐeϮeђte
e

μƚƌŽŵǌĂŶŐĞŶ͗e
ϰ͕ϲeڄ�ϭϬͲϯeܲ�ڄ�

ŶŝĐŚƚeŬůĞŝŶĞƌeĂůƐeϮeђte

tĞĐŚƐĞůƐƚƌŽŵͲ
ďůŝŶĚůĞŝƐƚƵŶŐeee

ƵĞůůĞŶ͕e–ĞƐƐŐĞƌćƚĞe

ͲϭϬϬeŬǀĂƌe ďŝƐe ϭϬϬeŬǀĂƌe

ϭϬeBǌeчe݂eчeϭϬeŬBǌeŝͿe
ϭeŵseчeܷeчeϭeŬseŝͿe
ϭeŵreчeܫeчeϭϬϬere

Ϭeчeܲܨeчeϭe

ϳ͕ϱeƉǀĂƌe
ďŝƐe

ϮϭϬeǀĂƌe

ܳ ൌ ܷ ڄ ܫ ڄ ���ሺȟ߮ሻ ൌeee
tĞĐŚƐĞůƐƚƌŽŵͲ
ďůŝŶĚůĞŝƐƚƵŶŐe
ܨܲ ൌ ���ሺȟ߮ሻeсe
qĞŝƐƚƵŶŐƐĨĂŬƚŽƌe
ȟ߮ ൌ ߮I െ ߮⋅ ൌe
%ŚĂƐĞŶǁŝŶŬĞůee
ܷeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
eсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌeܫ
tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞee
e
-ŝĞe–ĞƐƐƵŶƐŝĐŚĞƌͲ
ŚĞŝƚĞŶeŐĞůƚĞŶeĨƺƌe
ƐŝŶƵƐĨƂƌŵŝŐĞeμŝŐŶĂůĞ͘e
e
μŝĞŚĞeĂƵĐŚe–ĂƚƌŝǌĞŶe
s–͘ϮϲeďŝƐes–͘ϯϱe
e

Ͳϭe–ǀĂƌee ďŝƐe ϭe–ǀĂƌe

�ƵƐćƚǌůŝĐŚĞƌesĞƌĞŝĐŚeĨƺƌe
–ĞƐƐŐĞƌćƚĞeŵŝƚe

μƚƌŽŵǌĂŶŐĞͬμƚƌŽŵͲ
ǁĂŶĚůĞƌ͗e

e
ϭϬeBǌeчe݂eчeϭϬϬeBǌeŝͿe
ϭeŵseчeܷeчeϭeŬseŝͿe
ϭϬϬereфeܫeчeϭeŬre

Ϭeчeܲܨeчeϭe

μƚƌŽŵǁĂŶĚůĞƌ͗e
ϯ͕ϴeڄ�ϭϬͲϰeܳ�ڄ�

ŶŝĐŚƚeŬůĞŝŶĞƌeĂůƐeϮeђǀĂƌe
e

μƚƌŽŵǌĂŶŐĞŶ͗e
ϰ͕ϲeڄ�ϭϬͲϯeܳ�ڄ�

ŶŝĐŚƚeŬůĞŝŶĞƌeĂůƐeϮeђǀĂƌe



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϰϳeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe&ůĞŬƚƌŝƐĐŚĞeqĞŝƐƚƵŶŐe
3 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

tĞĐŚƐĞůƐƚƌŽŵͲ
ƐĐŚĞŝŶůĞŝƐƚƵŶŐee

ƵĞůůĞŶ͕e–ĞƐƐŐĞƌćƚĞe

Ϭesre ďŝƐe ϭϬϬeŬsre
ϭϬeBǌeчe݂eчeϭϬeŬBǌeŝͿe
ϭeŵseчeܷeчeϭeŬseŝͿe
ϭeŵreчeܫeчeϭϬϬere

ϱϵeƉsre
ďŝƐe

ϳ͕ϲesre

ܵ ൌ ܷ ڄ eeܫ
ൌ ܲሺܷǢ Ǣܫ ܨܲ ൌ ͳሻ ൌee
tĞĐŚƐĞůƐƚƌŽŵͲ
ƐĐŚĞŝŶůĞŝƐƚƵŶŐe
ܨܲ ൌ ���ሺȟ߮ሻeсee
qĞŝƐƚƵŶŐƐĨĂŬƚŽƌe
ȟ߮ ൌ ߮I െ ߮⋅ ൌe
%ŚĂƐĞŶǁŝŶŬĞůee
ܷeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
eсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌeܫ
tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞe
ܲeсetĞĐŚƐĞůƐƚƌŽŵͲ
ǁŝƌŬůĞŝƐƚƵŶŐe
e
-ŝĞe–ĞƐƐƵŶƐŝĐŚĞƌͲ
ŚĞŝƚĞŶeŐĞůƚĞŶeĨƺƌe
ƐŝŶƵƐĨƂƌŵŝŐĞeμŝŐŶĂůĞ͘e
e
μŝĞŚĞeĂƵĐŚe–ĂƚƌŝǌĞŶe
s–͘ϮϲeďŝƐes–͘ϯϱeĨƺƌe
ܨܲ ൌ ͳe

Ϭesre ďŝƐe ϭe–sre

�ƵƐćƚǌůŝĐŚĞƌesĞƌĞŝĐŚeĨƺƌe
–ĞƐƐŐĞƌćƚĞeŵŝƚe

μƚƌŽŵǌĂŶŐĞͬμƚƌŽŵͲ
ǁĂŶĚůĞƌ͗e

e
ϭeŵseчeܷeчeϭeŬseŝͿe

ϭϬeBǌeчe݂eчeϭϬϬeBǌeŝͿ͗e
ϭeŵreчeܫeчeϭeŬre

μƚƌŽŵǁĂŶĚůĞƌ͗e
ϯ͕ϴeڄ�ϭϬͲϰeܵ�ڄ�

e
μƚƌŽŵǌĂŶŐĞŶ͗e
ϰ͕ϲeڄ�ϭϬͲϯeܵ�ڄe

e
e
e
–Ăƚƌŝǆes–͘Ϯϭ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞeqĞŝƐƚƵŶŐƐĨĂŬƚŽƌeࡲࡼe
ďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeYƵĞůůĞŶeŝŵesĞƌĞŝĐŚeϮeieфeࡵeчeϮϬeieΘeϭϱeŵseфeࢁeчeϭeŬse

e eࡲࡼ
e;BǌͿeࢌ Ϭe Ϭ͕Ϯe Ϭ͕ϰe Ϭ͕ϲe Ϭ͕ϴe Ϭ͕ϵe ϭe
ϭϬe ϯ͕ϭͼϭϬͲϲe ϯ͕ϬͼϭϬͲϲe Ϯ͕ϴͼϭϬͲϲe Ϯ͕ϱͼϭϬͲϲe ϭ͕ϵͼϭϬͲϲe ϭ͕ϰͼϭϬͲϲe ϲ͕ϴͼϭϬͲϭϮe
ϰϱe ϵ͕ϴͼϭϬͲϲe ϵ͕ϲͼϭϬͲϲe ϵ͕ϬͼϭϬͲϲe ϳ͕ϵͼϭϬͲϲe ϱ͕ϵͼϭϬͲϲe ϰ͕ϯͼϭϬͲϲe ϲ͕ϴͼϭϬͲϭϭe
ϭϭϭe ϭ͕ϵͼϭϬͲϱe ϭ͕ϵͼϭϬͲϱe ϭ͕ϴͼϭϬͲϱe ϭ͕ϱͼϭϬͲϲe ϭ͕ϮͼϭϬͲϱe ϴ͕ϰͼϭϬͲϲe Ϯ͕ϲͼϭϬͲϭϬe
ϭϬϬϬe ϭ͕ϲͼϭϬͲϰe ϭ͕ϲͼϭϬͲϰe ϭ͕ϱͼϭϬͲϰe ϭ͕ϯͼϭϬͲϰe ϵ͕ϳͼϭϬͲϱe ϳ͕ϭͼϭϬͲϱe ϭ͕ϵͼϭϬͲϴe
ϭϬϬϬϬe ϭ͕ϲͼϭϬͲϯe ϭ͕ϲͼϭϬͲϯe ϭ͕ϱͼϭϬͲϯe ϭ͕ϯͼϭϬͲϯe ϵ͕ϳͼϭϬͲϰe ϳ͕ϭͼϭϬͲϰe ϭ͕ϲͼϭϬͲϲe

e
–Ăƚƌŝǆes–͘ϮϮ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞeqĞŝƐƚƵŶŐƐĨĂŬƚŽƌeࡲࡼe
ďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeYƵĞůůĞŶeŝŵesĞƌĞŝĐŚeϮϬeieфeࡵeчeϭϬϬeieΘeϭϱeŵseфeࢁeчeϭeŬse

e eࡲࡼ
e;BǌͿeࢌ Ϭe Ϭ͕Ϯe Ϭ͕ϰe Ϭ͕ϲe Ϭ͕ϴe Ϭ͕ϴe ϭe
ϭϬe ϯ͕ϰͼϭϬͲϲe ϯ͕ϰͼϭϬͲϲe ϯ͕ϮͼϭϬͲϲe Ϯ͕ϴͼϭϬͲϲe Ϯ͕ϭͼϭϬͲϲe ϭ͕ϱͼϭϬͲϲe ϴ͕ϰͼϭϬͲϭϮe
ϰϱe ϭ͕ϭͼϭϬͲϱe ϭ͕ϭͼϭϬͲϱe ϭ͕ϬͼϭϬͲϱe ϵ͕ϭͼϭϬͲϲe ϲ͕ϴͼϭϬͲϲe ϱ͕ϬͼϭϬͲϲe ϵ͕ϮͼϭϬͲϭϭe
ϭϭϭe Ϯ͕ϰͼϭϬͲϱe Ϯ͕ϯͼϭϬͲϱe Ϯ͕ϮͼϭϬͲϱe ϭ͕ϵͼϭϬͲϱe ϭ͕ϰͼϭϬͲϱe ϭ͕ϬͼϭϬͲϱe ϰ͕ϬͼϭϬͲϭϬe
ϭϬϬϬe Ϯ͕ϬͼϭϬͲϰe Ϯ͕ϬͼϭϬͲϰe ϭ͕ϵͼϭϬͲϰe ϭ͕ϲͼϭϬͲϰe ϭ͕ϮͼϭϬͲϰe ϴ͕ϴͼϭϬͲϱe Ϯ͕ϵͼϭϬͲϴe
ϭϬϬϬϬe Ϯ͕ϬͼϭϬͲϯe Ϯ͕ϬͼϭϬͲϯe ϭ͕ϵͼϭϬͲϯe ϭ͕ϲͼϭϬͲϯe ϭ͕ϮͼϭϬͲϯe ϴ͕ϴͼϭϬͲϰe Ϯ͕ϵͼϭϬͲϲe

e
e
–Ăƚƌŝǆes–͘Ϯϯ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞeqĞŝƐƚƵŶŐƐĨĂŬƚŽƌeࡲࡼe



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϰϴeǀŽŶeϭϳϯ
e

e

ďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeOĞƐƐŐĞƌćƚĞŶeŝŵesĞƌĞŝĐŚeϮeieфeࡵeчeϮϬeieΘeϭϱeŵseфeࢁeчeϭeŬse
e eࡲࡼ

e;BǌͿeࢌ Ϭe Ϭ͕Ϯe Ϭ͕ϰe Ϭ͕ϲe Ϭ͕ϴe Ϭ͕ϵe ϭe
ϭϬe ϯ͕ϮͼϭϬͲϲe ϯ͕ϮͼϭϬͲϲe Ϯ͕ϵͼϭϬͲϲe Ϯ͕ϲͼϭϬͲϲe ϭ͕ϵͼϭϬͲϲe ϭ͕ϰͼϭϬͲϲe ϳ͕ϯͼϭϬͲϭϮe
ϰϱe ϭ͕ϬͼϭϬͲϱe ϭ͕ϬͼϭϬͲϱe ϵ͕ϱͼϭϬͲϲe ϴ͕ϯͼϭϬͲϲe ϲ͕ϮͼϭϬͲϲe ϰ͕ϱͼϭϬͲϲe ϳ͕ϲͼϭϬͲϭϭe
ϭϭϭe Ϯ͕ϭͼϭϬͲϱe Ϯ͕ϬͼϭϬͲϱe ϭ͕ϵͼϭϬͲϱe ϭ͕ϲͼϭϬͲϱe ϭ͕ϮͼϭϬͲϱe ϵ͕ϬͼϭϬͲϲe ϯ͕ϬͼϭϬͲϭϬe
ϭϬϬϬe ϭ͕ϳͼϭϬͲϰe ϭ͕ϳͼϭϬͲϰe ϭ͕ϲͼϭϬͲϰe ϭ͕ϰͼϭϬͲϰe ϭ͕ϬͼϭϬͲϰe ϳ͕ϲͼϭϬͲϱe Ϯ͕ϭͼϭϬͲϴe
ϭϬϬϬϬe ϭ͕ϳͼϭϬͲϯe ϭ͕ϳͼϭϬͲϯe ϭ͕ϲͼϭϬͲϯe ϭ͕ϰͼϭϬͲϯe ϭ͕ϬͼϭϬͲϯe ϳ͕ϲͼϭϬͲϰe Ϯ͕ϭͼϭϬͲϲe

e
–Ăƚƌŝǆes–͘Ϯϰ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞeqĞŝƐƚƵŶŐƐĨĂŬƚŽƌeࡲࡼe
ďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeOĞƐƐŐĞƌćƚĞŶeŝŵesĞƌĞŝĐŚeϮϬeieфeࡵeчeϭϬϬeieΘeϭϱeŵseфeࢁeчeϭeŬse

e eࡲࡼ
e;BǌͿeࢌ Ϭe Ϭ͕Ϯe Ϭ͕ϰe Ϭ͕ϲe Ϭ͕ϴe Ϭ͕ϵe ϭe
ϭϬe ϯ͕ϲͼϭϬͲϲe ϯ͕ϱͼϭϬͲϲe ϯ͕ϯͼϭϬͲϲe Ϯ͕ϴͼϭϬͲϲe Ϯ͕ϭͼϭϬͲϲe ϭ͕ϱͼϭϬͲϲe ϴ͕ϵͼϭϬͲϭϮe
ϰϱe ϭ͕ϮͼϭϬͲϱe ϭ͕ϮͼϭϬͲϱe ϭ͕ϭͼϭϬͲϱe ϵ͕ϱͼϭϬͲϲe ϳ͕ϭͼϭϬͲϲe ϱ͕ϮͼϭϬͲϲe ϭ͕ϬͼϭϬͲϭϬe
ϭϭϭe Ϯ͕ϱͼϭϬͲϱe Ϯ͕ϰͼϭϬͲϱe Ϯ͕ϯͼϭϬͲϱe Ϯ͕ϬͼϭϬͲϱe ϭ͕ϱͼϭϬͲϱe ϭ͕ϭͼϭϬͲϱe ϰ͕ϰͼϭϬͲϭϬe
ϭϬϬϬe Ϯ͕ϭͼϭϬͲϰe Ϯ͕ϭͼϭϬͲϰe Ϯ͕ϬͼϭϬͲϰe ϭ͕ϳͼϭϬͲϰe ϭ͕ϯͼϭϬͲϰe ϵ͕ϯͼϭϬͲϱe ϯ͕ϯͼϭϬͲϴe
ϭϬϬϬϬe Ϯ͕ϭͼϭϬͲϯe Ϯ͕ϭͼϭϬͲϯe Ϯ͕ϬͼϭϬͲϯe ϭ͕ϳͼϭϬͲϯe ϭ͕ϯͼϭϬͲϯe ϵ͕ϯͼϭϬͲϰe ϯ͕ϯͼϭϬͲϲe

e
–Ăƚƌŝǆes–͘Ϯϱ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞeqĞŝƐƚƵŶŐƐĨĂŬƚŽƌeࡲࡼe
ďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeOĞƐƐŐĞƌćƚĞŶeŵŝƚe^ƚƌŽŵǌĂŶŐĞͬ^ƚƌŽŵǁĂŶĚůĞƌeŝŵesĞƌĞŝĐŚeϭϬϬeieфeࡵeчeϭeŬieΘeϭϱeŵseфeࢁeчeϭeŬse

e eࡲࡼ
e;BǌͿeࢌ Ϭe Ϭ͕Ϯe Ϭ͕ϰe Ϭ͕ϲe Ϭ͕ϴe Ϭ͕ϵe ϭe
ϭϬedǌe
ďŝƐe

ϭϬϬedǌe
ϭ͕ϱͼϭϬͲϰe ϭ͕ϱͼϭϬͲϰe ϭ͕ϰͼϭϬͲϰe ϭ͕ϮͼϭϬͲϰe ϴ͕ϵͼϭϬͲϱe ϲ͕ϱͼϭϬͲϱe ϳ͕ϴͼϭϬͲϵe

e
–Ăƚƌŝǆes–͘Ϯϲ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞŶe
tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe ࡼ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe ͿetĞĐŚƐĞůƐƚƌŽŵďůŝŶĚůĞŝƐƚƵŶŐeܨܲ ࡽ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe
ξͳ െ ଶeͿeܨܲ
ƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐĐŚĞŝŶůĞŝƐƚƵŶŐeࡿ ൌ ࢁ ڄ ܨe;Ɛ͘etĞƌƚĞeĨƺƌeܲࡵ ൌ ͳͿeďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeYƵĞůůĞŶeŵŝƚeࢁeсeϮeŵseƵŶĚeࡵeсeϭϬϬeђie

e ���ሺ࣐ሻ ൌ eͮe���ሺ࣐ሻࡲࡼ ൌ േ�ξ૚ െ ૛eࡲࡼ
e;BǌͿeࢌ Ϭeͮeцeϭe Ϭ͕ϰeͮeцeϬ͕ϵϮe Ϭ͕ϲeͮeцeϬ͕ϴe Ϭ͕ϴeͮeцeϬ͕ϲe Ϭ͕ϵeͮeцeϬ͕ϰϰe ϭeͮeцeϬe
ϭϬe ϰϴeƉte ϱϰeƉte ϲϬeƉte ϲϴeƉte ϳϮeƉte ϳϳeƉte

ϭϬϬϬe ϯϰeƉte ϯϵeƉte ϰϰeƉte ϱϭeƉte ϱϱeƉte ϱϵeƉte
ϭϬϬϬϬe ϯϰϬeƉte ϯϭϬeƉte ϮϳϬeƉte ϮϭϬeƉte ϭϲϬeƉte ϱϵeƉte

e
–Ăƚƌŝǆes–͘Ϯϳ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞŶe
tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe ࡼ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe ͿetĞĐŚƐĞůƐƚƌŽŵďůŝŶĚůĞŝƐƚƵŶŐeܨܲ ࡽ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe
ξͳ െ ࡿଶeͿeƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐĐŚĞŝŶůĞŝƐƚƵŶŐeܨܲ ൌ ࢁ ڄ ܨe;Ɛ͘etĞƌƚĞeĨƺƌeܲࡵ ൌ ͳͿeďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeOĞƐƐŐĞƌćƚĞŶeŵŝƚeࢁeсeϮeŵse
ƵŶĚeࡵeсeϭeŵie

e ���ሺ࣐ሻ ൌ eͮe���ሺ࣐ሻࡲࡼ ൌ േ�ξ૚ െ ૛eࡲࡼ
e;BǌͿeࢌ Ϭeͮeцeϭe Ϭ͕ϰeͮeцeϬ͕ϵϮe Ϭ͕ϲeͮeцeϬ͕ϴe Ϭ͕ϴeͮeцeϬ͕ϲe Ϭ͕ϵeͮeцeϬ͕ϰϰe ϭeͮeцeϬe
ϰϬe ϭ͕ϬeŶte ϭ͕ϬeŶte ϭ͕ϭeŶte ϭ͕ϭeŶte ϭ͕ϭeŶte ϭ͕ϮeŶte

ϭϬϬϬe ϮϯϬeƉte ϯϮϬeƉte ϰϬϬeƉte ϰϵϬeƉte ϱϯϬeƉte ϱϴϬeƉte
ϭϬϬϬϬe Ϯ͕ϯeŶte Ϯ͕ϭeŶte ϭ͕ϵeŶte ϭ͕ϱeŶte ϭ͕ϭeŶte ϱϴϬeƉte

e
e
e
–Ăƚƌŝǆes–͘Ϯϴ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞŶe



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϰϵeǀŽŶeϭϳϯ
e

e

tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe ࡼ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe ͿetĞĐŚƐĞůƐƚƌŽŵďůŝŶĚůĞŝƐƚƵŶŐeܨܲ ࡽ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe
ξͳ െ ࡿଶeͿeƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐĐŚĞŝŶůĞŝƐƚƵŶŐeܨܲ ൌ ࢁ ڄ ܨe;Ɛ͘etĞƌƚĞeĨƺƌeܲࡵ ൌ ͳͿeďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeYƵĞůůĞŶeŵŝƚeࢁeсeϮϬeŵse
ƵŶĚeࡵeсeϭϬϬeђie

e ���ሺ࣐ሻ ൌ eͮe���ሺ࣐ሻࡲࡼ ൌ േ�ξ૚ െ ૛eࡲࡼ
e;BǌͿeࢌ Ϭeͮeцeϭe Ϭ͕ϰeͮeцeϬ͕ϵϮe Ϭ͕ϲeͮeцeϬ͕ϴe Ϭ͕ϴeͮeцeϬ͕ϲe Ϭ͕ϵeͮeцeϬ͕ϰϰe ϭeͮeцeϬe
ϭϬe ϳ͕ϱeƉte ϭϭϬeƉte ϭϳϬeƉte ϮϯϬeƉte ϮϲϬeƉte ϮϴϬeƉte

ϭϬϬϬe ϯϰϬeƉte ϯϮϬeƉte ϮϵϬeƉte ϮϱϬeƉte ϮϯϬeƉte ϭϵϬeƉte
ϭϬϬϬϬe ϯ͕ϰeŶte ϯ͕ϭeŶte Ϯ͕ϳeŶte Ϯ͕ϬeŶte ϭ͕ϱeŶte ϮϬϬeƉte

e
–Ăƚƌŝǆes–͘Ϯϵ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞŶe
tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe ࡼ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe ͿetĞĐŚƐĞůƐƚƌŽŵďůŝŶĚůĞŝƐƚƵŶŐeܨܲ ࡽ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe
ξͳ െ ଶeͿeƵŶĚeeܨܲ
tĞĐŚƐĞůƐƚƌŽŵƐĐŚĞŝŶůĞŝƐƚƵŶŐeࡿ ൌ ࢁ ڄ ܨe;Ɛ͘etĞƌƚĞeĨƺƌeܲࡵ ൌ ͳͿeďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeOĞƐƐŐĞƌćƚĞŶeŵŝƚeࢁeсeϮϬeŵseƵŶĚeࡵeсeϭeŵie

e ���ሺ࣐ሻ ൌ eͮe���ሺ࣐ሻࡲࡼ ൌ േ�ξ૚ െ ૛eࡲࡼ
e;BǌͿeࢌ Ϭeͮeцeϭe Ϭ͕ϰeͮeцeϬ͕ϵϮe Ϭ͕ϲeͮeцeϬ͕ϴe Ϭ͕ϴeͮeцeϬ͕ϲe Ϭ͕ϵeͮeцeϬ͕ϰϰe ϭeͮeцeϬe
ϰϬe ϭϱϬeƉte ϳϯϬeƉte ϭ͕ϭeŶte ϭ͕ϰ͕eŶte ϭ͕ϲeŶte ϭ͕ϴeŶte

ϭϬϬϬe Ϯ͕ϯeŶte Ϯ͕ϯeŶte Ϯ͕ϮeŶte Ϯ͕ϬeŶte ϭ͕ϵeŶte ϭ͕ϴeŶte
ϭϬϬϬϬe ϮϯeŶte ϮϭeŶte ϭϵeŶte ϭϰeŶte ϭϬeŶte ϭ͕ϴeŶte

e
–Ăƚƌŝǆes–͘ϯϬ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞŶe
tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe ࡼ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe ͿetĞĐŚƐĞůƐƚƌŽŵďůŝŶĚůĞŝƐƚƵŶŐeܨܲ ࡽ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe
ξͳ െ ଶeͿeܨܲ
ƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐĐŚĞŝŶůĞŝƐƚƵŶŐeࡿ ൌ ࢁ ڄ ܨe;Ɛ͘etĞƌƚĞeĨƺƌeܲࡵ ൌ ͳͿeďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeYƵĞůůĞŶeŵŝƚeࢁeсeϮϬeseƵŶĚeࡵeсeϭeie

e ���ሺ࣐ሻ ൌ eͮe���ሺ࣐ሻࡲࡼ ൌ േ�ξ૚ െ ૛eࡲࡼ
e;BǌͿeࢌ Ϭeͮeцeϭe Ϭ͕ϰeͮeцeϬ͕ϵϮe Ϭ͕ϲeͮeцeϬ͕ϴe Ϭ͕ϴeͮeцeϬ͕ϲe Ϭ͕ϵeͮeцeϬ͕ϰϰe ϭeͮeцeϬe
ϰϬe ϭϰϬeђte ϮϱϬeђte ϯϱϬeђte ϰϰϬeђte ϱϬϬeђte ϱϱϬeђte

ϭϬϬϬe Ϯ͕ϭeŵte ϭ͕ϵeŵte ϭ͕ϳeŵte ϭ͕ϯeŵte ϭ͕Ϭeŵte ϱϯϬeђte
ϭϬϬϬϬe Ϯϭeŵte ϭϵeŵte ϭϳeŵte ϭϯeŵte ϵ͕ϭeŵte ϱϯϬeђte

e
–Ăƚƌŝǆes–͘ϯϭ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞŶe
tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe ࡼ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe ͿetĞĐŚƐĞůƐƚƌŽŵďůŝŶĚůĞŝƐƚƵŶŐeܨܲ ࡽ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe
ξͳ െ ࡿଶeͿeƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐĐŚĞŝŶůĞŝƐƚƵŶŐeܨܲ ൌ ࢁ ڄ ܨe;Ɛ͘etĞƌƚĞeĨƺƌeܲࡵ ൌ ͳͿeďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeOĞƐƐŐĞƌćƚĞŶeŵŝƚeࢁeсeϮϬese
ƵŶĚeࡵeсeϭeie

e ���ሺ࣐ሻ ൌ eͮe���ሺ࣐ሻࡲࡼ ൌ േ�ξ૚ െ ૛eࡲࡼ
e;BǌͿeࢌ Ϭeͮeцeϭe Ϭ͕ϰeͮeцeϬ͕ϵϮe Ϭ͕ϲeͮeцeϬ͕ϴe Ϭ͕ϴeͮeцeϬ͕ϲe Ϭ͕ϵeͮeцeϬ͕ϰϰe ϭeͮeцeϬe
ϰϬe ϭϱϬeђte ϮϲϬeђte ϯϱϬeђte ϰϱϬeeђte ϱϬϬeђte ϱϱϬeђte

ϭϬϬϬe Ϯ͕ϯeŵte Ϯ͕ϭeŵte ϭ͕ϵeŵte ϭ͕ϱeŵte ϭ͕ϭeŵte ϱϯϬeђte
ϭϬϬϬϬe Ϯϯeŵte Ϯϭeŵte ϭϵeŵte ϭϰeŵte ϭϬeŵte ϱϯϬeђte

e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϱϬeǀŽŶeϭϳϯ
e

e

–Ăƚƌŝǆes–͘ϯϮ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞŶe
tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe ࡼ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe ͿetĞĐŚƐĞůƐƚƌŽŵďůŝŶĚůĞŝƐƚƵŶŐeܨܲ ࡽ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe
ξͳ െ ଶeͿeܨܲ
ƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐĐŚĞŝŶůĞŝƐƚƵŶŐeࡿ ൌ ࢁ ڄ ܨe;Ɛ͘etĞƌƚĞeĨƺƌeܲࡵ ൌ ͳͿeďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeYƵĞůůĞŶeŵŝƚeࢁeсeϮϬeseƵŶĚeࡵeсeϮϬeie

e ���ሺ࣐ሻ ൌ eͮe���ሺ࣐ሻࡲࡼ ൌ േ�ξ૚ െ ૛eࡲࡼ
e;BǌͿeࢌ Ϭeͮeцeϭe Ϭ͕ϰeͮeцeϬ͕ϵϮe Ϭ͕ϲeͮeцeϬ͕ϴe Ϭ͕ϴeͮeцeϬ͕ϲe Ϭ͕ϵeͮeцeϬ͕ϰϰe ϭeͮeцeϬe
ϰϬe ϯ͕ϱeŵte ϵ͕Ϯeŵte ϭϯeŵte ϭϳeŵte ϮϬeŵte ϮϮeŵte

ϭϬϬϬe ϲϱeŵte ϲϬeŵte ϱϯeŵte ϰϯeŵte ϯϰeŵte ϮϮeŵte
ϭϬϬϬϬe ϲϱϬeŵte ϱϵϬeŵte ϱϮϬeŵte ϯϵϬeŵte ϮϴϬeŵte ϮϮeŵte

e
–Ăƚƌŝǆes–͘ϯϯ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞŶe
tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe ࡼ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe ͿetĞĐŚƐĞůƐƚƌŽŵďůŝŶĚůĞŝƐƚƵŶŐeܨܲ ࡽ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe
ξͳ െ ࡿଶeͿeƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐĐŚĞŝŶůĞŝƐƚƵŶŐeܨܲ ൌ ࢁ ڄ ܨe;Ɛ͘etĞƌƚĞeĨƺƌeܲࡵ ൌ ͳͿeďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeOĞƐƐŐĞƌćƚĞŶeŵŝƚeࢁeсeϮϬese
ƵŶĚeࡵeсeϮϬeie

e ���ሺ࣐ሻ ൌ eͮe���ሺ࣐ሻࡲࡼ ൌ േ�ξ૚ െ ૛eࡲࡼ
e;BǌͿeࢌ Ϭeͮeцeϭe Ϭ͕ϰeͮeцeϬ͕ϵϮe Ϭ͕ϲeͮeцeϬ͕ϴe Ϭ͕ϴeͮeцeϬ͕ϲe Ϭ͕ϵeͮeцeϬ͕ϰϰe ϭeͮeцeϬe
ϰϬe ϯ͕ϳeŵte ϵ͕ϯeŵte ϭϯeŵte ϭϳeŵte ϮϬeŵte ϮϮeŵte

ϭϬϬϬe ϳϬeŵte ϲϱeŵte ϱϴeŵte ϰϲeŵte ϯϲeŵte ϮϮeŵte
ϭϬϬϬϬe ϳϬϬeŵte ϲϱϬeŵte ϱϲϬeŵte ϰϮϬeŵte ϯϭϬeŵte ϮϮeŵte

e
–Ăƚƌŝǆes–͘ϯϰ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞŶe
tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe ࡼ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe ͿetĞĐŚƐĞůƐƚƌŽŵďůŝŶĚůĞŝƐƚƵŶŐeܨܲ ࡽ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe
ξͳ െ ࡿଶeͿeƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐĐŚĞŝŶůĞŝƐƚƵŶŐeܨܲ ൌ ࢁ ڄ ܨe;Ɛ͘etĞƌƚĞeĨƺƌeܲࡵ ൌ ͳͿeďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeYƵĞůůĞŶeŵŝƚeࢁeсeϭeŬseƵŶĚe
eсeϭϬϬeieࡵ

e ���ሺ࣐ሻ ൌ eͮe���ሺ࣐ሻࡲࡼ ൌ േ�ξ૚ െ ૛eࡲࡼ
e;BǌͿeࢌ Ϭeͮeцeϭe Ϭ͕ϰeͮeцeϬ͕ϵϮe Ϭ͕ϲeͮeцeϬ͕ϴe Ϭ͕ϴeͮeцeϬ͕ϲe Ϭ͕ϵeͮeцeϬ͕ϰϰe ϭeͮeцeϬe
ϰϬe ϭ͕Ϭete Ϯ͕ϴete ϰ͕ϭete ϱ͕ϰete ϲ͕Ϭete ϲ͕ϳete

ϭϬϬϬe ϮϬete ϭϵete ϭϳete ϭϰete ϭϭete ϳ͕ϲete
ϭϬϬϬϬe ϮϬϬete ϭϵϬete ϭϲϬete ϭϮϬete ϴϵete ϳ͕ϲete

e
–Ăƚƌŝǆes–͘ϯϱ͗erďƐŽůƵƚĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĚĞƌe–ĞƐƐŐƌƂƘĞŶe
tĞĐŚƐĞůƐƚƌŽŵǁŝƌŬůĞŝƐƚƵŶŐe ࡼ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe ͿetĞĐŚƐĞůƐƚƌŽŵďůŝŶĚůĞŝƐƚƵŶŐeܨܲ ࡽ ൌ ࢁ ڄ ࡵ ڄ ���ሺ࣐ሻe ;Ɛ͘e tĞƌƚĞe Ĩƺƌe
ξͳ െ ࡿଶeͿeƵŶĚetĞĐŚƐĞůƐƚƌŽŵƐĐŚĞŝŶůĞŝƐƚƵŶŐeܨܲ ൌ ࢁ ڄ ܨe;Ɛ͘etĞƌƚĞeĨƺƌeܲࡵ ൌ ͳͿeďĞŝeĚĞƌe3ĂůŝďƌŝĞƌƵŶŐeǀŽŶeOĞƐƐŐĞƌćƚĞŶeŵŝƚeࢁeсeϭeŬse
ƵŶĚeࡵeсeϭϬϬeie

e ���ሺ࣐ሻ ൌ eͮe���ሺ࣐ሻࡲࡼ ൌ േ�ξ૚ െ ૛eࡲࡼ
e;BǌͿeࢌ Ϭeͮeцeϭe Ϭ͕ϰeͮeцeϬ͕ϵϮe Ϭ͕ϲeͮeцeϬ͕ϴe Ϭ͕ϴeͮeцeϬ͕ϲe Ϭ͕ϵeͮeцeϬ͕ϰϰe ϭeͮeцeϬe
ϰϬe ϭ͕ϭete Ϯ͕ϴete ϰ͕ϭete ϱ͕ϰete ϲ͕Ϭete ϲ͕ϳete

ϭϬϬϬe Ϯϭete ϮϬete ϭϴete ϭϰete ϭϮete ϳ͕ϲete
ϭϬϬϬϬe ϮϭϬete ϮϬϬete ϭϳϬete ϭϯϬete ϵϯete ϳ͕ϲete

e
ŝͿe-ĞƌeĂŶŐĞŐĞďĞŶĞesĞƌĞŝĐŚeŐŝůƚeŶƵƌeĨƺƌeĚĞŶe7Ăůů͕eĚĂƐƐeĚĂƐeŵĂǆŝŵĂůĞesŽůƚͲBĞƌƚǌͲ%ƌŽĚƵŬƚeĞŶƚƐƉƌĞĐŚĞŶĚerďďŝůĚƵŶŐe7ŝŐƵƌĞereĂƵƐe
ZƉĞƌĂƚŽƌƐe–ĂŶƵĂůe–ƵůƚŝͲ7ƵŶĐƚŝŽŶeiĂůŝďƌĂƚŽƌeϱϳϬϬrͬϱϳϮϬreμĞƌŝĞƐeffe–ĂǇeϭϵϵϲeJĞǀ͘eϮ͕eϯͬϬϱeĞŝŶŐĞŚĂůƚĞŶeǁŝƌĚ͘e
e
e
e
e
e
e
e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϱϭeǀŽŶeϭϳϯ
e

e

WŚĂƐĞŶǁŝŶŬĞůe

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐͲeWŚĂƐĞŶǁŝŶŬĞůe
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

%ŚĂƐĞŶǁŝŶŬĞůe
ǌǁŝƐĐŚĞŶe
ƐŝŶƵƐĨƂƌŵŝŐĞŵe
μƉĂŶŶƵŶŐƐƐŝŐŶĂůeƵŶĚe
ƐŝŶƵƐĨƂƌŵŝŐĞŶe
μƚƌŽŵƐŝŐŶĂůe


ƵĞůůĞŶe

ͲϭϴϬΣe ďŝƐe ϭϴϬΣe
ϭϬeBǌeчe݂eчeϭϬeŬBǌe
ϭeŵseчe ୣܷ୤୤ǤeчeϭeŬse ee

ȟ߮ ൌ ߮I െ ߮⋅ ൌee
%ŚĂƐĞŶǁŝŶŬĞůe
e
ሻݐሺܫ ൌee
ξʹୣܫ ୤୤Ǥ ���ሺʹݐ݂ߨ ൅ ߮⋅ሻee
e
ܷሺݐሻ ൌee
ξʹ ୣܷ୤୤Ǥ ���ሺʹݐ݂ߨ ൅ ߮Iሻee
e
݂eсe7ƌĞƋƵĞŶǌe
ܫୣ ୤୤Ǥeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƐe
tĞĐŚƐĞůƐƚƌŽŵƐe
ୣܷ୤୤Ǥeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐe
e
–ĞƐƐƵŶŐĞŶeďĞŝe
μƉĂŶŶƵŶŐĞŶeчeϭϱeŵse
ŝŵe7ƌĞƋƵĞŶǌďĞƌĞŝĐŚe
ϭϬeBǌeďŝƐeфeϭeŬBǌ͕e
ƐŽǁŝĞeĂďǁĞŝĐŚĞŶĚĞe
–ĞƐƐďĞĚŝŶŐƵŶŐĞŶe
ŬƂŶŶĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĞƌŚƂŚĞŶ͘e
e

e e e ϭϬϬeђreчeୣܫ ୤୤ǤeчeϭϬeŵre e
e e e ݂eсeϭϬeBǌe Ϭ͕ϮϭeŵΣe

e e e ݂eсeϰϱeBǌe Ϭ͕ϱϳeŵΣe

e e e ݂eсeϭϭϭeBǌe ϭ͕ϭeŵΣe

e e e ϭeŬBǌeчe݂eчeϭϬeŬBǌe ͵͸Ͳι ڄ ݂ ڄ ʹ͹���e
e e e ϭϬeŵreфeୣܫ ୤୤ǤeчeϮϬϬeŵre e

e e e ݂eсeϰϬeBǌe Ϭ͕ϯϳeŵΣe

e e e ݂eсeϭϬϬeBǌe Ϭ͕ϳϮeŵΣe

e e e ϭeŬBǌeчeĨeчeϭϬeŬBǌe ͵͸Ͳι ڄ ݂ ڄ ͳͺ���e
e e e ϮϬϬeŵreфeୣܫ ୤୤ǤeчeϮere e

e e e ݂eсeϰϬeBǌe Ϭ͕ϰϬeŵΣe

e e e ݂eсeϭϬϬeBǌe Ϭ͕ϲϴeŵΣe

e e e ϭeŬBǌeчe݂eчeϭϬeŬBǌe ͵͸Ͳι ڄ ݂ ڄ ͳ͹���e
e e e Ϯereфeୣܫ ୤୤ǤeчeϮϬere e

e e e ݂eсeϭϬeBǌe Ϭ͕ϭϴeŵΣe

e e e ݂eсeϰϱeBǌe Ϭ͕ϱϳeŵΣe

e e e ݂eсeϭϭϭeBǌe ϭ͕ϭeŵΣe

e e e ϭeŬBǌeчe݂eчeϭϬeŬBǌe ͵͸Ͳι ڄ ݂ ڄ ʹ͸���e
e e e ϮϬereфeୣܫ ୤୤ǤeчeϭϬϬere e

e e e ݂eсeϭϬeBǌe Ϭ͕ϮϬeŵΣe

e e e ݂eсeϰϱeBǌe Ϭ͕ϲϱeŵΣe

e e e ݂eсeϭϭϭeBǌe ϭ͕ϰeŵΣe

e e e ϭeŬBǌeчe݂eчeϭϬeŬBǌe ͵͸Ͳι ڄ ݂ ڄ ͵ʹ���e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϱϮeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐͲeWŚĂƐĞŶǁŝŶŬĞůe
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

%ŚĂƐĞŶǁŝŶŬĞůe
ǌǁŝƐĐŚĞŶe
ƐŝŶƵƐĨƂƌŵŝŐĞŵe
μƉĂŶŶƵŶŐƐƐŝŐŶĂůeƵŶĚe
ƐŝŶƵƐĨƂƌŵŝŐĞŶe
μƚƌŽŵƐŝŐŶĂůe
e–ĞƐƐŐĞƌćƚĞe

ͲϭϴϬΣe ďŝƐe ϭϴϬΣe
ϭϬeBǌeчe݂eчeϭϬeŬBǌe
ϭeŵseчe ୣܷ୤୤ǤeчeϭeŬse

e ȟ߮ ൌ ߮I െ ߮⋅ ൌee
%ŚĂƐĞŶǁŝŶŬĞůe
e
ሻݐሺܫ ൌee
ξʹୣܫ ୤୤Ǥ ���ሺʹݐ݂ߨ ൅ ߮⋅ሻee
e
ܷሺݐሻ ൌee
ξʹ ୣܷ୤୤Ǥ ���ሺʹݐ݂ߨ ൅ ߮Iሻee
e
݂eсe7ƌĞƋƵĞŶǌe
ܫୣ ୤୤Ǥeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe
tĞĐŚƐĞůƐƚƌŽŵƐƚćƌŬĞee
ୣܷ୤୤Ǥeсe5ĨĨĞŬƚŝǀǁĞƌƚeĚĞƌe

tĞĐŚƐĞůƐƉĂŶŶƵŶŐee
e
–ĞƐƐƵŶŐĞŶeďĞŝe
μƉĂŶŶƵŶŐĞŶeчeϭϱeŵse
ŝŵe7ƌĞƋƵĞŶǌďĞƌĞŝĐŚe
ϭϬeBǌeďŝƐeфeϭeŬBǌ͕e
ƐŽǁŝĞeĂďǁĞŝĐŚĞŶĚĞe
–ĞƐƐďĞĚŝŶŐƵŶŐĞŶe
ŬƂŶŶĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĞƌŚƂŚĞŶ͘e

e e e ϭeŵreчeୣܫ ୤୤ǤeчeϮere e
e e e ݂eсeϰϬeBǌe Ϭ͕ϰϮeŵΣe

e e e ݂eсeϭϬϬeBǌe Ϭ͕ϳϲeŵΣe

e e e ϭeŬBǌeчe݂eчeϭϬeŬBǌe ͵͸Ͳι ڄ ݂ ڄ ͳͻ���e
e e e Ϯereфeୣܫ ୤୤ǤeчeϮϬere e

e e e ݂eсeϭϬeBǌe Ϭ͕ϭϴeŵΣe

e e e ݂eсeϰϱeBǌe Ϭ͕ϲϬeŵΣe

e e e ݂eсeϭϭϭeBǌe ϭ͕ϮeŵΣe

e e e ϭeŬBǌeчe݂eчeϭϬeŬBǌe ͵͸Ͳι ڄ ݂ ڄ ʹͺ���e
e e e ϮϬereфeୣܫ ୤୤ǤeчeϭϬϬere e

e e e ݂eсeϭϬeBǌe Ϭ͕ϮϭeŵΣe

e e e ݂eсeϰϱeBǌe Ϭ͕ϲϴeŵΣe

e e e ݂eсeϭϭϭeBǌe ϭ͕ϰeŵΣe

e e e ϭeŬBǌeчe݂eчeϭϬeŬBǌe ͵͸Ͳι ڄ ݂ ڄ ͵Ͷ���e

e
e
e e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϱϯeǀŽŶeϭϳϯ
e

e

4ŶĚƵŬƚŝǀŝƚćƚeƵŶĚeHĂƉĂǌŝƚćƚe

e
sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe4ŶĚƵŬƚŝǀŝƚćƚeƵŶĚeHĂƉĂǌŝƚćƚe

3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

fŶĚƵŬƚŝǀŝƚćƚe ϬeђBe e e e Ϭ͕ϬϯeђBe ϮͲ-ƌĂŚƚͲ3ƵƌǌƐĐŚůƵƐƐe
e ϬeђBe ďŝƐe ϭ͕ϭeBe ϭϬϬeBǌee ďŝƐe ϭϬeŬBǌe e

>eсe–ĞƐƐǁĞƌƚee
ee
sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌee
ϱϬeŵёeчeͮ�ͮeчeϭϭeŬё͘e
3ůĞŝŶƐƚĞeĂŶŐĞďďĂƌĞe
7ĞƐƚǁĞƌƚͲ
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚĞŶe
ďĞŝeĚŝƌĞŬƚĞƌe–ĞƐƐƵŶŐe
ŽĚĞƌeμƵďƐƚŝƚƵƚŝŽŶeĂŶee
2JeϭϰϴϮeŽĚĞƌe
ďĂƵŐůĞŝĐŚ͘e

e
ϭϬϬeђBe

ϭϬϬeBǌe Ϭ͕ϲϱeͼeϭϬʹϯeͼe>e
ϭeŬBǌe Ϭ͕ϮϰeͼeϭϬʹϯeͼe>e
ϭϬeŬBǌe Ϭ͕ϮϳeͼeϭϬʹϯeͼe>e

ϭeŵBe
ϭϬϬeBǌe Ϭ͕ϭϰeͼeϭϬʹϯeͼe>e
ϭeŬBǌe Ϭ͕ϭϯeͼeϭϬʹϯeͼe>e
ϭϬeŬBǌe Ϭ͕ϭϳeͼeϭϬʹϯeͼe>e

ϭϬeŵBe
ϭϬϬeBǌ͖eϭeŬBǌe Ϭ͕ϭϭeͼeϭϬʹϯeͼe>e

ϭϬeŬBǌe Ϭ͕ϭϲeͼeϭϬʹϯeͼe>e

ϭϬϬeŵBe
ϭϬϬeBǌ͖eϭeŬBǌe Ϭ͕ϭϮeͼeϭϬʹϯeͼe>e

ϭϬeŬBǌe Ϭ͕ϮϲeͼeϭϬʹϯeͼe>e
ϭeBe ϭϬϬeBǌ͕eϭeŬBǌe Ϭ͕ϮϬeͼeϭϬʹϯeͼe>e

3ĂƉĂǌŝƚćƚe
e

ϬeƉ7e e e e Ϭ͕ϮeƉ7e qĞĞƌůĂƵĨe
ϬeƉ7e ďŝƐe ϭϬeђ7e ϭϬϬeBǌee ďŝƐe ϭe–Bǌe e

ceсe–ĞƐƐǁĞƌƚee
e
ee
sĞƚƌĂŐeĚĞƌefŵƉĞĚĂŶǌee
ϭeёeчeͮ�ͮeчeϭϭϬe–ё͘e
3ůĞŝŶƐƚĞeĂŶŐĞďďĂƌĞe
7ĞƐƚǁĞƌƚͲ
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚĞŶe
ďĞŝeĚŝƌĞŬƚĞƌe–ĞƐƐƵŶŐe
ŽĚĞƌeμƵďƐƚŝƚƵƚŝŽŶeĂŶee
B%eϭϲϯϴϭreďǌǁ͘e
2JeϭϰϬϰeͬeϭϰϬϵeŽĚĞƌe
ďĂƵŐůĞŝĐŚ͘e

ϭeƉ7e
ϭeŬBǌe Ϭ͕ϰϳeͼeϭϬʹϯeͼece
ϭϬeŬBǌe Ϭ͕ϯϭeͼeϭϬʹϯeͼece

ϭϬeƉ7e
ϭeŬBǌe ϴϰeͼeϭϬʹϲeͼece

ϭϬeŬBǌ͖eϭϬϬeŬBǌe Ϭ͕ϭϬeͼeϭϬʹϯeͼece
eϭe–Bǌe Ϭ͕ϭϯeͼeϭϬʹϯeͼece

ϭϬϬeƉ7e ϭeŬBǌe ϱϲeͼeϭϬʹϲeͼece

ϭeŶ7e ϭeŬBǌe ϱϴeͼeϭϬʹϲeͼece
ϭϬϬeŬBǌe Ϭ͕ϭϭeͼeϭϬʹϯeͼece

ϭϬeŶ7e
ϭϬϬeBǌe Ϭ͕ϮϭeͼeϭϬʹϯeͼece
ϭeŬBǌe Ϭ͕ϭϰeͼeϭϬʹϯeͼece
ϭϬeŬBǌe Ϭ͕ϭϯeͼeϭϬʹϯeͼece

ϭϬϬeŶ7e ϭϬϬeBǌ͖eϭeŬBǌ͖eϭϬeŬBǌe Ϭ͕ϭϲeͼeϭϬʹϯeͼece

ϭeђ7e ϭϬϬeBǌ͖eϭeŬBǌe Ϭ͕ϭϮeͼeϭϬʹϯeͼece
ϭϬeŬBǌe Ϭ͕ϮϭeͼeϭϬʹϯeͼece

e
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e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϱϰeǀŽŶeϭϳϯ
e

e

�ĞŝƚeƵŶĚe,ƌĞƋƵĞŶǌe

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲe�ĞŝƚeƵŶĚe,ƌĞƋƵĞŶǌe
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

7ƌĞƋƵĞŶǌeĨee
–ĞƐƐƵŶŐeƵŶĚe
μǇŶƚŚĞƐĞe

Ϭ͕ϬϭeBǌe ďŝƐe ϰϬe2Bǌe e Ϭ͕ϱeͼeϭϬʹϵeͼeĨeнehXĨe
Ĩe͗e–ĞƐƐǁĞƌƚe
hXĨe͗eXƌŝŐŐĞƌͲ
ƵŶƐŝĐŚĞƌŚĞŝƚe

�ĞŝƚŝŶƚĞƌǀĂůůe∆ƚe ϬeŶƐe ďŝƐe Ϭ͕ϳeŵƐe

e

ϭ͕ϯeŶƐe
ϬeŶƐe ďŝƐe ϮϬϬeƐe ϭ͕ϱeͼeϭϬʹϲeͼe∆ƚeнeϱϬeƉƐe
ϭeђƐe ďŝƐe ϭϬϬeŚe ϭϬeͼeϭϬʹϵeͼe∆ƚeнeϭeђƐe
ϭeƐe ďŝƐe ϭϬϬeŚe ϭϯeͼeϭϬʹϲeͼe∆ƚeнeϬ͕ϴϮeƐe

2ĂŶŐĂďǁĞŝĐŚƵŶŐee ϬeƐͬĚe ďŝƐe ϭϬϬeƐͬĚe e ϭ͕ϯeͼeϭϬʹϳeсeeϬ͕ϬϭϭeƐͬĚe 5ůĞŬƚƌŽŶŝƐĐŚĞeŽĚĞƌe
ŵĞĐŚĂŶŝƐĐŚĞe·ŚƌĞŶe

-ƌĞŚǌĂŚůe Ϭ͕ϬϮeƐʹϭe ďŝƐe ϯϱϬϬeƐʹϭe e ϯ͕ϳeͼeϭϬʹϲeͼeĨe Ĩe͗e–ĞƐƐǁĞƌƚe
e
e e
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e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϱϱeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲedŽĐŚĨƌĞƋƵĞŶǌͲeƵŶĚe^ƚƌĂŚůƵŶŐƐŵĞƐƐŐƌƂƘĞŶe

dŽĐŚĨƌĞƋƵĞŶǌŵĞƐƐŐƌƂƘĞŶe

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲedŽĐŚĨƌĞƋƵĞŶǌŵĞƐƐŐƌƂƘĞŶe
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

ZƐǌŝůůŽƐŬŽƉĞe e e e e ϭ͕ϮeͼeϭϬʹϯeͼeheнeϭϮeђse h͗e–ĞƐƐǁĞƌƚe
ǀĞƌƚŝŬĂůe ϭeŵse ďŝƐe ϱese -ieďŝƐeϭϬeŬBǌe e ϱϬeɏe

e ϱeŵse ďŝƐe ϮϬϬese ϭe–ɏe
ZƐǌŝůůŽƐŬŽƉe

ŚŽƌŝǌŽŶƚĂůe ϮϱeƉƐe ďŝƐe ϰϬeƐe e e e Ϭ͕ϭϮeͼeϭϬʹϲeͼedeнeϬ͕ϭeƉƐe d:e–ĞƐƐǁĞƌƚ 
sĂŶĚďƌĞŝƚĞeĨe
;7ƌĞƋƵĞŶǌŐĂŶŐͿe

e

ϰϬeBǌe ďŝƐe ϲe2Bǌe

e
ϲ͕ϯeͼeϭϬʹϯeͼeĨϸͬ2Bǌe
нeeϮϬeͼeϭϬʹϯeͼeĨe Ĩeсe–ĞƐƐǁĞƌƚee e e

e e e
e e e

хeϲe2Bǌe ďŝƐe ϰϬe2Bǌe ϳϱeͼeϭϬʹϯeͼeĨe
rŶƐƚŝĞŐƐǌĞŝƚe ϯϬeƉƐe ďŝƐe ϰϱeƉƐe Ϭ͕ϭese ďŝƐe ϯese ϱeƉƐe 7ůƵŬĞeϵϱϬϬͬϵϱϱϬe
e хeϰϱeƉƐe ďŝƐe ϭeŵƐe e ϭϬeͼeϭϬʹϯeͼedeнeϯeƉƐe e
e ϳϬeƉƐe ďŝƐe ϴϱeƉƐe e e e ϳϴeͼeϭϬʹϯeͼede ĞƌƌĞĐŚŶĞƚeĂƵƐeĚĞƌe
e хeϴϱeƉƐe ďŝƐe ϯϭϬeƉƐe Ϭ͕ϭese ďŝƐe ϯese ϲϳeͼeϭϬʹϯeͼede ϯeĚsesĂŶĚďƌĞŝƚĞe
e хeϯϭϬeƉƐe ďŝƐe ϲϱϬeƉƐe e e e ϱϴeͼeϭϬʹϯeͼede d:e–ĞƐƐǁĞƌƚe
e хeϲϱϬeƉƐe ďŝƐe ϭeŵƐe e e e ϱϲeͼeϭϬʹϯeͼede e
7ƌĞƋƵĞŶǌeĨee
�ĞŝƚďĂƐŝƐee

e
ϭϬe–Bǌe

e
e

e
Ϭ͕ϮeͼeϭϬʹϲeͼeĨe

e

sƵƌƐƚͲ2ĞŶĞƌĂƚŽƌe
rƵƐŐĂŶŐƐƐƉĂŶŶƵŶŐe
μƉŝƚǌĞŶǁĞƌƚehƐe

e e e

e
ƵŶƚĞƌeϱϬeёeŽĚĞƌeϭeŬёeqĂƐƚe

e

e

ϭϬϬese ďŝƐe ϰeŬse ϰϴeͼeϭϬʹϯeͼehƐe
rŶƐƚŝĞŐƐǌĞŝƚeƵŶĚe
fŵƉƵůƐĚĂƵĞƌedƌe

ϯeŶƐe ďŝƐe ϭeʅƐe ϰϭeͼeϭϬʹϯeͼedƌe

sƵƌƐƚĚĂƵĞƌeƵŶĚe
sƵƌƐƚƉĞƌŝŽĚĞede ϭϬeʅƐe ďŝƐe ϭeƐe e ϱeͼeϭϬʹϯeͼede

fŵƉƵůƐĨƌĞƋƵĞŶǌeĨe ϭϬϬeBǌe ďŝƐee ϱϬϬeŬBǌe e ϭeͼeϭϬʹϯeͼeĨe
μƚŽƘƐƉĂŶŶƵŶŐƐͲ
ŐĞŶĞƌĂƚŽƌe

e e e e e e

μƚŝƌŶǌĞŝƚeƚƌ͕·ƐeĚĞƌe
qĞĞƌůĂƵĨƐƉĂŶŶƵŶŐe

ϭϱeŶƐe ďŝƐe ϭϬϬeŵƐe e ϯeйe⋅eƚƌ͕·ƐeнeϭeŶƐe e

μƚŝƌŶǌĞŝƚeƚƌ͕fƐeĚĞƌe
3ƵƌǌƐĐŚůƵƐƐͲ
ƐƚƌŽŵƐƚćƌŬĞe

ϭϬϬeŶƐe ďŝƐe ϭϬϬeŵƐe e
e
e

ϯeйe⋅eƚƌ͕fƐeнeϮeŶƐe e
e

JƺĐŬĞŶŚĂůďǁĞƌƚƐǌĞŝƚe
ƚBeĚĞƌe3ƵƌǀĞŶĨŽƌŵe

Ϭ͕ϱeђƐe ďŝƐe ϭϬϬeŵƐe
e

ϱeйe⋅eƚBe

μĐŚĞŝƚĞůǁĞƌƚeĚĞƌe
qĞĞƌůĂƵĨƐƉĂŶŶƵŶŐehμe

Ϭ͕ϭeŬse ďŝƐe ϳeŬse e ϯ͕ϯeйe⋅ehμe

μĐŚĞŝƚĞůǁĞƌƚeĚĞƌe
3ƵƌǌƐĐŚůƵƐƐͲ
ƐƚƌŽŵƐƚćƌŬĞe²μe

ϭϬere ďŝƐe ϱeŬre e ϯ͕ϱeйe⋅e²μe e
хeϱeŬre ďŝƐe ϭϬeŬre ϯ͕ϴeйe⋅e²μe e
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e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϱϲeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲedŽĐŚĨƌĞƋƵĞŶǌŵĞƐƐŐƌƂƘĞŶe
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

%ƵůƐĨƂƌŵŝŐĞe
–ĞƐƐŐƌƂƘĞŶeΎe
–ĞƐƐĞŵƉĨćŶŐĞƌee
rŶǌĞŝŐĞǀĞƌŚĂůƚĞŶeďĞŝee
fŵƉƵůƐĞŶe
rŵƉůŝƚƵĚĞŶͲe
ďĞǌŝĞŚƵŶŐe
;ĂďƐŽůƵƚĞe
3ĂůŝďƌŝĞƌƵŶŐͿe

e e e

5=eϱϱϬϭϲͲϭͲϭ͗ϮϬϭϱe

e e
e e e e e
e e e e

ϵeŬBǌe ďŝƐe ϭϱϬeŬBǌe Ϭ͕ϯϱeĚse sĂŶĚere
хeϭϱϬeŬBǌe ďŝƐe ϯϬe–Bǌe sĂŶĚese
хeϯϬe–Bǌe ďŝƐe ϯϬϬe–Bǌe

Ϭ͕ϰϬeĚse

sĂŶĚeie

хeϯϬϬe–Bǌe ďŝƐee ϭe2Bǌe sĂŶĚe- 

AŶĚĞƌƵŶŐeĚĞƌe
rŶǌĞŝŐĞe
ŵŝƚeĚĞƌe%ƵůƐĨƌĞƋƵĞŶǌe
;ƌĞůĂƚŝǀĞe
3ĂůŝďƌŝĞƌƵŶŐͿe

%ƵůƐǁŝĞĚĞƌŚŽůĨƌĞƋƵĞŶǌe
Ϭ͕ϯϬeĚse

 

Ϭ͕ϭeBǌe ďŝƐee ϮeŬBǌe sĂŶĚere
Ϭ͕ϭeBǌe ďŝƐee ϱϬeŬBǌe

Ϭ͕ϯϱeĚse
sĂŶĚese

Ϭ͕ϭeBǌe ďŝƐe ϭe–Bǌe sĂŶĚeieƵŶĚesĂŶĚe-e
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e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϱϳeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲedŽĐŚĨƌĞƋƵĞŶǌŵĞƐƐŐƌƂƘĞŶe
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

B7ͲqĞŝƐƚƵŶŐe
5ŝŶŐĂŶŐƐůĞŝƐƚƵŶŐe
ƵŶĚe
3ĂůŝďƌŝĞƌƵŶŐƐĨĂŬƚŽƌe
ǀŽŶeB7ͲqĞŝƐƚƵŶŐƐͲ
–ĞƐƐŐĞƌćƚĞŶe

ϭϬeĨte ďŝƐe фeϭϬϬeĨte -ie ďŝƐe Ϯe2Bǌe ϮϭeͼeϭϬʹϯeͼeWe %ieXǇƉͲ=eΎͿee
ďŝƐeϭϴe2Bǌe

%iͲϯ͕ϱeŵŵeΎͿe
ďŝƐeϯϯe2Bǌe

%iͲϮ͕ϵϮeŵŵeΎͿe
ďŝƐeϰϬe2Bǌe

e
ΎͿerŶĚĞƌĞe
3ŽŶŶĞŬƚŽƌĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚ͘e
e
%eсe–ĞƐƐǁĞƌƚe;tͿe

e e e хeϮe2Bǌe ďŝƐe фeϱe2Bǌe ϮϲeͼeϭϬʹϯeͼeWe
e e e eeϱe2Bǌe ďŝƐe eфeϵe2Bǌe ϯϰeͼeϭϬʹϯeͼeWe
e e e eϵe2Bǌe ďŝƐe фeϭϮe2Bǌe ϰϬeͼeϭϬʹϯeͼeWe
e e e eϭϮe2Bǌe ďŝƐe ϭϱe2Bǌe ϰϴeͼeϭϬʹϯeͼeWe
e e e хeϭϱe2Bǌe ďŝƐe ϭϴe2Bǌe ϱϰeͼeϭϬʹϯeͼeWe

e eϭϬϬeĨte ďŝƐe ϭeƉte -ie ďŝƐe ϭϬϬe–Bǌe ϭϴeͼeϭϬʹϯeͼeWe
e e e e хeϭϬϬe–Bǌe ďŝƐe Ϯe2Bǌe ϮϬeͼeϭϬʹϯeͼeWe

e e e e хeϮe2Bǌe ďŝƐe ϴe2Bǌe ϮϮeͼeϭϬʹϯeͼeWe

e e e e хeϴe2Bǌe ďŝƐe ϭϮe2Bǌe ϮϰeͼeϭϬʹϯeͼeWe

e e e e хeϭϮe2Bǌe ďŝƐe ϰϬe2Bǌe ϮϵeͼeϭϬʹϯeͼeWe

e хeϭeƉte ďŝƐe ϭϬeƉte -ie ďŝƐe ϭϬϬe–Bǌe ϭϯeͼeϭϬʹϯeͼeWe
e e e e хeϭϬϬe–Bǌe ďŝƐe Ϯe2Bǌe ϭϱeͼeϭϬʹϯeͼeWe

e e e e хeϮe2Bǌe ďŝƐe ϴe2Bǌe ϭϴeͼeϭϬʹϯeͼeWe

e e e e хeϴe2Bǌe ďŝƐe ϭϮe2Bǌe ϮϬeͼeϭϬʹϯeͼeWe

e e e e хeϭϮe2Bǌe ďŝƐe Ϯϲ͕ϱe2Bǌe ϮϲeͼeϭϬʹϯeͼeWe

e e e e хeϮϲ͕ϱe2Bǌe ďŝƐe ϰϬe2Bǌe ϮϵeͼeϭϬʹϯeͼeWe

e хeϭϬeƉte ďŝƐe ϭeŶte -ie ďŝƐe ϭϬϬe–Bǌe ϭϮeͼeϭϬʹϯeͼeWe
e e e e хeϭϬϬe–Bǌe ďŝƐe Ϯe2Bǌe ϭϰeͼeϭϬʹϯeͼeWe

e e e e хeϮe2Bǌe ďŝƐe ϴe2Bǌe ϭϳeͼeϭϬʹϯeͼeWe

e e e e хeϴe2Bǌe ďŝƐe ϭϮe2Bǌe ϮϬeͼeϭϬʹϯeͼeWe

e e e e хeϭϮe2Bǌe ďŝƐe ϰϬe2Bǌe ϮϮeͼeϭϬʹϯeͼeWe

e хeϭeŶte ďŝƐe ϭϬϬeŶte -ie ďŝƐe Ϯe2Bǌe ϭϬeͼeϭϬʹϯeͼeWe
e e e e хeϮe2Bǌe ďŝƐe ϴe2Bǌe ϭϮeͼeϭϬʹϯeͼeWe

e e e e хeϴe2Bǌe ďŝƐe ϭϮe2Bǌe ϭϯeͼeϭϬʹϯeͼeWe

e e e e хeϭϮe2Bǌe ďŝƐe ϰϬe2Bǌe ϭϱeͼeϭϬʹϯeͼeWe
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e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϱϴeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲedŽĐŚĨƌĞƋƵĞŶǌŵĞƐƐŐƌƂƘĞŶe
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

B7ͲqĞŝƐƚƵŶŐe
5ŝŶŐĂŶŐƐůĞŝƐƚƵŶŐe
ƵŶĚe
3ĂůŝďƌŝĞƌƵŶŐƐĨĂŬƚŽƌe
ǀŽŶeB7ͲqĞŝƐƚƵŶŐƐͲ
–ĞƐƐŐĞƌćƚĞŶe

хeϭϬϬeŶte ďŝƐe ϭϬeђte -ie ďŝƐe ϭϬϬe–Bǌe ϳ͕ϭeͼeϭϬʹϯeͼeWe %ieXǇƉͲ=eΎͿee
ďŝƐeϭϴe2Bǌe

%iͲϯ͕ϱeŵŵeΎͿe
ďŝƐeϯϯe2Bǌe

%iͲϮ͕ϵϮeŵŵeΎͿe
ďŝƐeϰϬe2Bǌe

e
ΎͿerŶĚĞƌĞe
3ŽŶŶĞŬƚŽƌĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚ͘e
e
%eсe–ĞƐƐǁĞƌƚe;tͿe

e e e хeϭϬϬe–Bǌe ďŝƐe Ϯe2Bǌe ϵ͕ϰeͼeϭϬʹϯeͼeWe
e e e хeϮe2Bǌe ďŝƐe ϴe2Bǌe ϭϭeͼeϭϬʹϯeͼeWe
e e e хeϴe2Bǌe ďŝƐe ϭϮe2Bǌe ϭϯeͼeϭϬʹϯeͼeWe
e e e хeϭϮe2Bǌe ďŝƐe ϰϬe2Bǌe ϭϱeͼeϭϬʹϯeͼeWe

e хeϭϬeђte ďŝƐe ϭϬϬeŵte -ie ďŝƐe ϭϬϬe–Bǌe ϲ͕ϭeͼeϭϬʹϯeͼeWe
e e e e хeϭϬϬe–Bǌe ďŝƐe Ϯe2Bǌe ϳ͕ϵeͼeϭϬʹϯeͼeWe

e e e e хeϮe2Bǌe ďŝƐe ϴe2Bǌe ϵ͕ϯeͼeϭϬʹϯeͼeWe

e e e e хeϴe2Bǌe ďŝƐe ϭϮe2Bǌe ϭϭeͼeϭϬʹϯeͼeWe

e e e e хeϭϮe2Bǌe ďŝƐe ϰϬe2Bǌe ϭϯeͼeϭϬʹϯeͼeWe

B7ͲqĞŝƐƚƵŶŐe
rƵƐŐĂŶŐƐůĞŝƐƚƵŶŐee
ƵŶĚe3ĂůŝďƌŝĞƌƵŶŐƐĨĂŬƚŽƌe
ǀŽŶeB7Ͳ
ƵĞůůĞŶe

ϭeŵte ϱϬe–Bǌe ϱeͼeϭϬʹϯeͼeWe μƵďƐƚŝƚƵƚŝŽŶe
Ϭ͕ϭeƉte ďŝƐe фeϭϬeƉte ϱϬe–Bǌe ϮϳeͼeϭϬʹϯeͼeWe %ieXǇƉͲ=eΎͿe

ďŝƐeϭϴe2Bǌe
%iͲϯ͕ϱeŵŵeΎͿe

ďŝƐeϯϯe2Bǌe
%iͲϮ͕ϵϮeŵŵeΎͿe

ďŝƐeϰϬe2Bǌe
ΎͿerŶĚĞƌĞe
3ŽŶŶĞŬƚŽƌĞŶeĞƌŚƂŚĞŶe
ĚŝĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚ͘e
e
Ĩeчeϱe2Bǌ͗e
ͮȳ2ͮeчeϬ͕ϬϮϱe
ϱe2BǌeфeĨeчeϮϬe2Bǌ͗e
ͮȳ2ͮeчeϬ͕ϭe
ϮϬe2BǌeфeĨeчeϯϯe2Bǌ͗e
ͮȳ2ͮeчeϬ͕ϭϱe
ϯϯe2BǌeфeĨeчeϰϬe2Bǌ͗e
ͮȳ2ͮeчeϬ͕ϯe
e
Ĩeсe7ƌĞƋƵĞŶǌe;BǌͿe
Weсe–ĞƐƐǁĞƌƚe;tͿe
ͮȳ2ͮeсe
JĞĨůĞǆŝŽŶƐĨĂŬƚŽƌeĚĞƐe
3ĂůŝďƌŝĞƌŐĞŐĞŶͲ
ƐƚĂŶĚĞƐe
e

e e e ϭϬe–Bǌe ďŝƐe Ϯe2Bǌe ϯϬeͼeϭϬʹϯeͼeWe

e e e e хeϮe2Bǌe ďŝƐe ϯe2Bǌe ϯϱeͼeϭϬʹϯeͼeWe

e ϭϬeƉte ďŝƐe фeϭeŶte ϱϬe–Bǌe ϮϭeͼeϭϬʹϯeͼeWe
e e e e ϭϬe–Bǌe ďŝƐe Ϯe2Bǌe ϮϱeͼeϭϬʹϯeͼeWe

e e e e хeϮe2Bǌe ďŝƐe ϯe2Bǌe ϯϭeͼeϭϬʹϯeͼeWe

e ϭeŶte ďŝƐe фeϭϬϬeŶte ϱϬe–Bǌe ϭϳeͼeϭϬʹϯeͼeWe

e e e e ϭϬe–Bǌe ďŝƐe Ϯe2Bǌe ϮϭeͼeϭϬʹϯeͼeWe

e e e e хeϮe2Bǌe ďŝƐe ϰe2Bǌe ϮϱeͼeϭϬʹϯeͼeWe

e e e e хeϰe2Bǌe ďŝƐe ϭϮe2Bǌe ϯϴeͼeϭϬʹϯeͼeWe

e e e e хeϭϮe2Bǌe ďŝƐe ϭϴe2Bǌe ϳϭeͼeϭϬʹϯeͼeWe

e e e e хeϭϴe2Bǌe ďŝƐe Ϯϲ͕ϱe2Bǌe ϵϯeͼeϭϬʹϯeͼeWe

e ϭϬϬeŶte ďŝƐe фeϭeђte ϴeŬBǌe ďŝƐe фeϭϬe–Bǌe ϮϴeͼeϭϬʹϯeͼeWe

e e e e ϭϬe–Bǌe ďŝƐe ϱϬe–Bǌe ϭϯeͼeϭϬʹϯeͼeWe

e e e e хeϱϬe–Bǌe ďŝƐe ϰe2Bǌe ϭϰeͼeϭϬʹϯeͼeWe

e e e e хeϰe2Bǌe ďŝƐe ϱe2Bǌe ϭϳeͼeϭϬʹϯeͼeWe

e e e e хeϱe2Bǌe ďŝƐe ϭϮe2Bǌe ϮϱeͼeϭϬʹϯeͼeWe

e e e e хeϭϮe2Bǌe ďŝƐe ϮϬe2Bǌe ϮϴeͼeϭϬʹϯeͼeWe

e e e e хeϮϬe2Bǌe ďŝƐe ϯϯe2Bǌe ϯϳeͼeϭϬʹϯeͼeWe

e e e e хeϯϯe2Bǌe ďŝƐe ϰϬe2Bǌe ϵϬeͼeϭϬʹϯeͼeWe
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϱϵeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲedŽĐŚĨƌĞƋƵĞŶǌŵĞƐƐŐƌƂƘĞŶe
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

B7ͲqĞŝƐƚƵŶŐe
rƵƐŐĂŶŐƐůĞŝƐƚƵŶŐee
ƵŶĚe3ĂůŝďƌŝĞƌƵŶŐƐĨĂŬƚŽƌe
ǀŽŶeB7Ͳ
ƵĞůůĞŶe

ϭeђte ďŝƐe фeϭϬeђte ϴeŬBǌe ďŝƐe фeϭϬe–Bǌe ϭϴeͼeϭϬʹϯeͼeWe %ieXǇƉͲ=eΎͿe
ďŝƐeϭϴe2Bǌe

%iͲϯ͕ϱeŵŵeΎͿe
ďŝƐeϯϯe2Bǌe

%iͲϮ͕ϵϮeŵŵeΎͿe
ďŝƐeϰϬe2Bǌe

ΎͿerŶĚĞƌĞe
3ŽŶŶĞŬƚŽƌĞŶeĞƌŚƂŚĞŶe
ĚŝĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚ͘e
e
Ĩeчeϱe2Bǌ͗e
ͮȳ2ͮeчeϬ͕ϬϮϱe
ϱe2BǌeфeĨeчeϮϬe2Bǌ͗e
ͮȳ2ͮeчeϬ͕ϭe
ϮϬe2BǌeфeĨeчeϯϯe2Bǌ͗e
ͮȳ2ͮeчeϬ͕ϭϱe
ϯϯe2BǌeфeĨeчeϰϬe2Bǌ͗e
ͮȳ2ͮeчeϬ͕ϯe
e
Ĩeсe7ƌĞƋƵĞŶǌe;BǌͿe
Weсe–ĞƐƐǁĞƌƚe;tͿe
ͮȳ2ͮeсe
JĞĨůĞǆŝŽŶƐĨĂŬƚŽƌeĚĞƐe
3ĂůŝďƌŝĞƌŐĞŐĞŶͲ
ƐƚĂŶĚĞƐe

e e e ϭϬe–Bǌe ďŝƐe ϱϬe–Bǌe ϭϯeͼeϭϬʹϯeͼeWe
e e e хeϱϬe–Bǌe ďŝƐe ϰe2Bǌe ϭϰeͼeϭϬʹϯeͼeWe
e e e хeϰe2Bǌe ďŝƐe ϱe2Bǌe ϭϳeͼeϭϬʹϯeͼeWe
e e e хeϱe2Bǌe ďŝƐe ϭϮe2Bǌe ϮϭeͼeϭϬʹϯeͼeWe

e e e e хeϭϮe2Bǌe ďŝƐe ϮϬe2Bǌe ϮϱeͼeϭϬʹϯeͼeWe

e e e e хeϮϬe2Bǌe ďŝƐe ϯϯe2Bǌe ϯϳeͼeϭϬʹϯeͼeWe

e e e e хeϯϯe2Bǌe ďŝƐe ϰϬe2Bǌe ϵϬeͼeϭϬʹϯeͼeWe

e ϭϬeђte ďŝƐe фeϭϬϬeђte -ie ďŝƐe фeϭϬe–Bǌe ϵ͕ϬeͼeϭϬʹϯeͼeWe
e e e e ϭϬe–Bǌe ďŝƐe ϭϬϬe–Bǌe ϭϬeͼeϭϬʹϯeͼeWe

e e e e хϭϬϬe–Bǌe ďŝƐe Ϯe2Bǌe ϭϮeͼeϭϬʹϯeͼeWe

e e e e хeϮe2Bǌe ďŝƐe ϴe2Bǌe ϭϯeͼeϭϬʹϯeͼeWe

e e e e хeϴe2Bǌe ďŝƐe ϭϬe2Bǌe ϭϱeͼeϭϬʹϯeͼeWe

e e e e хeϭϬe2Bǌe ďŝƐe ϭϮe2Bǌe ϭϲeͼeϭϬʹϯeͼeWe

e e e e хeϭϮe2Bǌe ďŝƐe ϯϬe2Bǌe ϮϬeͼeϭϬʹϯeͼeWe

e e e e хeϯϬe2Bǌe ďŝƐe ϯϯe2Bǌe ϯϳeͼeϭϬʹϯeͼeWe

e e e e хeϯϯe2Bǌe ďŝƐe ϰϬe2Bǌe ϵϬeͼeϭϬʹϯeͼeWe

e ϭϬϬeђte ďŝƐe Ϭ͕ϭete -ie ďŝƐe фeϭϬe–Bǌe ϱ͕ϲeͼeϭϬʹϯeͼeWe

e e e e ϭϬe–Bǌe ďŝƐe ϭϬϬe–Bǌe ϳ͕ϱeͼeϭϬʹϯeͼeWe

e e e e хϭϬϬe–Bǌe ďŝƐe Ϯe2Bǌe ϭϬeͼeϭϬʹϯeͼeWe

e e e e хeϮe2Bǌe ďŝƐe ϴe2Bǌe ϭϭeͼeϭϬʹϯeͼeWe

e e e e хeϴe2Bǌe ďŝƐe ϭϬe2Bǌe ϭϯeͼeϭϬʹϯeͼeWe
e e e e хeϭϬe2Bǌe ďŝƐe ϭϮe2Bǌe ϭϱeͼeϭϬʹϯeͼeWe

e e e e хeϭϮe2Bǌe ďŝƐe ϯϬe2Bǌe ϭϵeͼeϭϬʹϯeͼeWe

e e e e хeϯϬe2Bǌe ďŝƐe ϯϯe2Bǌe ϯϵeͼeϭϬʹϯeͼeWe

e e e e хeϯϯe2Bǌe ďŝƐe ϰϬe2Bǌe ϱϯeͼeϭϬʹϯeͼeWe

e хeϬ͕ϭete ďŝƐe ϭete -ie ďŝƐe ϱϬe–Bǌe ϭϭeͼeϭϬʹϯeͼeWe

e e e e хeϱϬe–Bǌe ďŝƐe Ϯe2Bǌe ϭϯeͼeϭϬʹϯeͼeWe

e e e e хeϮe2Bǌe ďŝƐe ϰe2Bǌe ϭϲeͼeϭϬʹϯeͼeWe

e e e e хeϰe2Bǌe ďŝƐe ϭϮe2Bǌe ϮϬeͼeϭϬʹϯeͼeWe

e e e e хeϭϮe2Bǌe ďŝƐe ϭϴe2Bǌe ϯϬeͼeϭϬʹϯeͼeWe

e хeϭete ďŝƐe ϳϬete -ie ďŝƐe ϯe2Bǌe ϯϴeͼeϭϬʹϯeͼeWe

e хeϳϬete ďŝƐe ϮϱϬete -ie ďŝƐe ϱϬϬe–Bǌe ϯϳeͼeϭϬʹϯeͼeWe
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2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϲϬeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲedŽĐŚĨƌĞƋƵĞŶǌŵĞƐƐŐƌƂƘĞŶe
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–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

B7ͲμƉĂŶŶƵŶŐehB7ee e e e e

( )
2

)(
PW

UW
HF

= e

t;WͿeŝƐƚeĚŝĞeƌĞůĂƚŝǀĞee

ƵĞůůĞŶeŵŝƚeB7Ͳe e e e e ·ŶƐŝĐŚĞƌŚĞŝƚeĚĞƌee
μƉĂŶŶƵŶŐƐĂŶǌĞŝŐĞe e e e e ŐĞŵĞƐƐĞŶĞŶe
ďĞǌƺŐůŝĐŚeϱϬeёe e e e e qĞŝƐƚƵŶŐeĂŶe�ϬeсeϱϬeёe
e Ϯ͕Ϯeђse ďŝƐe ϮϮϬeђse -ieďŝƐeeeϯe2Bǌe ΎΎͿe
e ϮϮϬeђse ďŝƐe ϳese -ieďŝƐeϭϴe2Bǌe e
e Ϯ͕Ϯeђse ďŝƐe ϮϮϬeђse -ieďŝƐeeeϯe2Bǌe ΎΎΎͿe
e Ϯ͕Ϯeŵse ďŝƐe Ϯese -ieďŝƐeϰϬe2Bǌe e

B7ͲμƉĂŶŶƵŶŐehB7ee
–ĞƐƐŐĞƌćƚĞeƵŶĚe
5ŵƉĨćŶŐĞƌeŵŝƚeB7Ͳ
μƉĂŶŶƵŶŐƐĂŶǌĞŝŐĞe
ďĞǌƺŐůŝĐŚeϱϬeёe

e e e e

( )
2

)( inc

HF

PW
UW = e

t;WŝŶĐͿeŝƐƚeĚŝĞe
ƌĞůĂƚŝǀĞe·ŶƐŝĐŚĞƌŚĞŝƚe
ĚĞƌeĞŝŶŐĞƐƚƌĂŚůƚĞŶe
qĞŝƐƚƵŶŐeďĞǌƺŐůŝĐŚe
�ϬeсeϱϬeёe

e Ϭ͕ϳeђse ďŝƐe Ϯese -ieďŝƐeϭϴe2Bǌe ΎΎͿe
e Ϯ͕Ϯeŵse ďŝƐe Ϯese -ieďŝƐeϰϬe2Bǌe ΎΎΎͿe
B7ͲqĞŝƐƚƵŶŐe
JĂƵƐĐŚĂŶǌĞŝŐĞeǀŽŶe
5ŵƉĨćŶŐĞƌŶe

-ie ďŝƐe ϰϬe2Bǌe e ϭ͕ϲeĚse qĞŝƐƚƵŶŐĞŶeхeͲϭϳϬeĚse
;ϭeŵtͿeďĞǌŽŐĞŶeĂƵĨe
ϭeBǌesĂŶĚďƌĞŝƚĞe

μŝŐŶĂůƉĞŐĞůĚŝĨĨĞƌĞŶǌe ϬeĚsĐe ďŝƐe ϭϬϬeĚsĐe ϭϬϬeBǌe
ϭϬϬeBǌe

ďŝƐe
ďŝƐe

Ϯϲ͕ϱe2Bǌe
ϰϬe2Bǌe

ϭ͕ϯeĚse
Ϯ͕ϳeĚse

μ=JeшeϭϮeĚse
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e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϲϭeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲedŽĐŚĨƌĞƋƵĞŶǌŵĞƐƐŐƌƂƘĞŶe
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

sĂŶĚďƌĞŝƚĞe
7ŝůƚĞƌe

ϭeBǌe ďŝƐe ϭϬe–Bǌe

e

Ϭ͕ϱeйe μŝŐŶĂůeǌƵeJĂƵƐĐŚͲ
rďƐƚĂŶĚeμ=JeшeϳϬeĚse

7ŽƌŵĨĂŬƚŽƌe хeϭ͗ϭe
хeϱ͗ϭe

хeϭϬ͗ϭe

ďŝƐe
ďŝƐe
ďŝƐe

ϱ͗ϭe
ϭϬ͗ϭe
ϮϬ͗ϭe

ϯeйe
ϲeйe
ϭϮeйe

μŝŐŶĂůeǌƵeJĂƵƐĐŚͲ
rďƐƚĂŶĚeμ=JeшeϭϱeĚse

·ŵƐĐŚĂůƚĂďǁĞŝĐŚƵŶŐe e e e Ϭ͕ϬϮeĚse e
rŶǌĞŝŐĞůŝŶĞĂƌŝƚćƚe ϬeĚse

хeϯϬeĚse
хeϲϬeĚse
хeϴϬeĚse
хeϭϬϬeĚ

se

ďŝƐe
ďŝƐe
ďŝƐe
ďŝƐe
ďŝƐe

ϯϬeĚse
ϲϬeĚse
ϴϬeĚse
ϭϬϬeĚse
ϭϭϬeĚse

ϭϬϬeŬBǌe ďŝƐe ϱϬϬe–Bǌe Ϭ͕ϬϲeĚse
Ϭ͕ϬϳeĚse
Ϭ͕ϬϵeĚse
Ϭ͕ϭeĚse
Ϭ͕ϮeĚse

μ=JeшeϱϬeĚse
ͮΓq͕-·Xͮe≤eϬ͕Ϭϱe
Ĩe≤eϱϬϬe–Bǌee

5ŝŶŐĂŶŐƐĂďƐĐŚǁćĐŚĞƌe
ŽĚĞƌe�7ͲsĞƌƐƚćƌŬĞƌe

ϬeĚse
хeϯϬeĚse
хeϲϬeĚse
хeϴϬeĚse
хeϭϬϬeĚ

se

ďŝƐe
ďŝƐe
ďŝƐe
ďŝƐe
ďŝƐe

ϯϬeĚse
ϲϬeĚse
ϴϬeĚse
ϭϬϬeĚse
ϭϭϬeĚse

ϭϬϬeŬBǌe ďŝƐe ϱϬϬe–Bǌe Ϭ͕ϬϲeĚse
Ϭ͕ϬϳeĚse
Ϭ͕ϬϵeĚse
Ϭ͕ϭeĚse
Ϭ͕ϮeĚse

sĞƌŐůĞŝĐŚeŵŝƚe
ĞǆƚĞƌŶĞŵe
μƚƵĨĞŶĂďƐĐŚǁćĐŚĞƌe
ͮΓq͕-·Xͮe≤eϬ͕Ϭϱe
Ĩe≤eϱϬϬe–Bǌee

e
e
e
e
e

ϬeĚse
хeϯϬeĚse
хeϲϬeĚse

ďŝƐe
ďŝƐe
ďŝƐe

ϯϬeĚse
ϲϬeĚse
ϴϬeĚse

ϭϬϬeŬBǌe ďŝƐe ϱϬϬe–Bǌe Ϭ͕ϬϰeĚse
Ϭ͕ϬϲeĚse
Ϭ͕ϬϴeĚse

ƐƚƵĨĞŶǁĞŝƐĞƌe
rŶǌĞŝŐĞǀĞƌŐůĞŝĐŚe
μ=JeшeϱϬeĚs͕e
5ŵƉĨćŶŐĞƌůŝŶĞĂƌŝƚćƚe
фe;Ϭ͕ϬϭeĚse
нeϬ͕ϬϬϱeĚsͬϭϬeĚsͿe

B7ͲsĞƌƐƚćƌŬƵŶŐe
sĞƌƐƚćƌŬĞƌe
e

ϬeĚse ďŝƐe ϳϬeĚse -ie
хeϭϬϬe–Bǌe

хeϮe2Bǌe
хeϰe2Bǌe

ďŝƐe
ďŝƐe
ďŝƐe
ďŝƐe

ϭϬϬe–Bǌe
Ϯe2Bǌe
ϰe2Bǌe
ϭϴe2Bǌe

Ϭ͕ϭϵeĚse
Ϭ͕ϮϲeĚse
Ϭ͕ϯeĚse
Ϭ͕ϱeĚse

s=iͲ3ŽŶŶĞŬƚŽƌeďŝƐe
ŵĂǆ͘eϮe2Bǌe
=Ͳ3ŽŶŶĞŬƚŽƌeƵŶĚe
s=iͲ3ŽŶŶĞŬƚŽƌ͕eϱϬeɏ͕e
ĂŶĚĞƌĞe3ŽŶŶĞŬƚŽƌĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

e ϬeĚse ďŝƐe ϳϬeĚse -ie
хeϭϬϬe–Bǌe

хeϰe2Bǌe
хeϮϲ͕ϱe2Bǌe

ďŝƐe
ďŝƐe
ďŝƐe
ďŝƐe

ϭϬϬe–Bǌe
ϰe2Bǌe
Ϯϲ͕ϱe2Bǌe
ϰϬe2Bǌe

Ϭ͕ϮϭeĚse
Ϭ͕ϯeĚse
Ϭ͕ϲeĚse
Ϭ͕ϳeĚse

Ϯ͕ϵϮeŵŵeŬŽŵƉĂƚŝďůĞƌe
3ŽŶŶĞŬƚŽƌ͕eϱϬeɏ͕e
ĂŶĚĞƌĞe3ŽŶŶĞŬƚŽƌĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

B7ͲμƚƌŽŵƐƚćƌŬĞe
μƚƌŽŵǌĂŶŐĞŶe

ϭϬϬeђre ďŝƐe ϱϬeŵre ϰϬeBǌeďŝƐeϭϬe–Bǌe ϭϰeͼeϭϬʹϯeͼe²e XĞŬƚƌŽŶŝǆeϬϭϱͲϬϲϬϭͲ
ϱϬ͘efŵesĞƌďƵŶĚeŵŝƚe
ZƐǌŝůůŽƐŬŽƉe
²͗e–ĞƐƐǁĞƌƚe

e e e хeϭϬe–BǌeďŝƐeϯϬe–Bǌe ϭϴeͼeϭϬʹϯeͼe²e

e e e e хeϯϬe–BǌeďŝƐeϲϱe–Bǌe ϮϬeͼeϭϬʹϲeeĨeϸeͼe²e Ĩ͗e7ƌĞƋƵĞŶǌeŝŶe–Bǌe
=ŝĐŚƚͲqŝŶĞĂƌŝƚćƚeǀŽŶe
B7ͲqĞŝƐƚƵŶŐƐͲ
ŵĞƐƐŐĞƌćƚĞŶe

ϭϬeŶte ďŝƐe ϭete ϱϬe–Bǌe ϱ͕ϱeͼeϭϬʹϯee;Ϭ͕ϬϮϰeĚsͿe
JΘμe=JsiͲsϮee
ϲϬeĚseŵĂǆ͘e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϲϮeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲedŽĐŚĨƌĞƋƵĞŶǌŵĞƐƐŐƌƂƘĞŶe
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

B7ͲJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌeΎe
sĞƚƌĂŐeͮΓͮe

Ϭe ďŝƐe ϭe ϵeŬBǌeďŝƐeϭϴe2Bǌe
e

5·Jr–5Xe
ĐŐͲϭϮe;sĞƌƐŝŽŶeϯ͘ϬͿee

e
e

Ϭ͕ϬϬϯeďŝƐeϬ͕Ϭϭϯe
e
e

μŝĞŚĞe–Ăƚƌŝǆes–͘ϯe

=Ͳ3ŽŶŶĞŬƚŽƌ͕eϱϬeɏ͕e
ĂŶĚĞƌĞe
3ŽŶŶĞŬƚŽƌĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
e
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeŝŶe
5ŝŶŚĞŝƚĞŶeĚĞƐe
sĞƚƌĂŐƐeĚĞƐe
JĞĨůĞǆŝŽŶƐĨĂŬƚŽƌƐe

Ϭe ďŝƐe ϭe ϵeŬBǌeďŝƐeϯϯe2Bǌe
e

5·Jr–5Xe
ĐŐͲϭϮe;sĞƌƐŝŽŶeϯ͘ϬͿe

e

Ϭ͕ϬϬϯeďŝƐeϬ͕Ϭϭϲe
e
e

μŝĞŚĞe–Ăƚƌŝǆes–͘ϰe

ϯ͕ϱeŵŵe3ŽŶŶĞŬƚŽƌe
e
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeŝŶe
5ŝŶŚĞŝƚĞŶeĚĞƐe
sĞƚƌĂŐƐeĚĞƐe
JĞĨůĞǆŝŽŶƐĨĂŬƚŽƌƐe

Ϭe ďŝƐe ϭe ϰϱe–BǌeďŝƐeϰϱe2Bǌe
e

5·Jr–5Xe
ĐŐͲϭϮe;sĞƌƐŝŽŶeϯ͘ϬͿee

e

Ϭ͕ϬϬϰeďŝƐeϬ͕Ϭϭϳe
e
e

μŝĞŚĞe–Ăƚƌŝǆes–͘ϱe

Ϯ͕ϵϮeŵŵe3ŽŶŶĞŬƚŽƌe
e
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeŝŶe
5ŝŶŚĞŝƚĞŶeĚĞƐe
sĞƚƌĂŐƐeĚĞƐe
JĞĨůĞǆŝŽŶƐĨĂŬƚŽƌƐe

B7ͲJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌeΎe
%ŚĂƐĞŶǁŝŶŬĞůeϕe

ͲϭϴϬΣe ďŝƐe нϭϴϬΣe

ϵeŬBǌeďŝƐeϭϴe2Bǌe
e

5·Jr–5Xe
ĐŐͲϭϮe;sĞƌƐŝŽŶeϯ͘ϬͿee

e

Ϭ͕ϮΣeďŝƐeϰ͕ϳΣe
e

μŝĞŚĞe–Ăƚƌŝǆes–͘ϲe

=Ͳ3ŽŶŶĞŬƚŽƌ͕eϱϬeɏ͕e
ĂŶĚĞƌĞe3ŽŶŶĞŬƚŽƌĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

ͲϭϴϬΣe ďŝƐe нϭϴϬΣe

ϵeŬBǌeďŝƐeϯϯe2Bǌe
e

5·Jr–5Xe
ĐŐͲϭϮe;sĞƌƐŝŽŶeϯ͘ϬͿee

e

Ϭ͕ϯΣeďŝƐeϱ͕ϴΣe
e

μŝĞŚĞe–Ăƚƌŝǆes–͘ϳe

ϯ͕ϱeŵŵe3ŽŶŶĞŬƚŽƌe

ͲϭϴϬΣe ďŝƐe нϭϴϬΣe

ϰϱe–BǌeďŝƐeϰϱe2Bǌe
e

5·Jr–5Xe
ĐŐͲϭϮe;sĞƌƐŝŽŶeϯ͘ϬͿee

e

Ϭ͕ϯΣeďŝƐeϲ͕ϯΣe
e

μŝĞŚĞe–Ăƚƌŝǆes–͘ϴe

Ϯ͕ϵϮeŵŵe3ŽŶŶĞŬƚŽƌe

B7Ͳ-ćŵƉĨƵŶŐe
-ćŵƉĨƵŶŐƐŐůŝĞĚĞƌe

ϬeĚse ďŝƐe ϯϬeĚse ϭϬϬeŬBǌeďŝƐeϭϬe2Bǌe
хeϭϬe2BǌeďŝƐeϭϴe2Bǌe

Ϭ͕ϬϯeĚse
Ϭ͕ϬϱeĚse

LeŝƐƚeĚŝĞeŐĞŵĞƐƐĞŶĞe
-ćŵƉĨƵŶŐ͕eΎΎΎΎͿe
ͮΓ-·Xͮe≤eϬ͕Ϭϭe
Ĩe≤eϱϬϬe–Bǌee
ͮΓq͕-·Xͮe≤eϬ͕Ϭϱe
ϱϬϬe–BǌeфeĨe≤eϭϬe2Bǌee
ͮΓq͕-·Xͮe≤eϬ͕Ϭϴe
ϭϬe2BǌeфeĨe≤eϭϴe2Bǌee
ͮΓq͕-·Xͮe≤eϬ͕ϭe
ϭϴe2BǌeфeĨe≤eϰϬe2Bǌee

e e e хeϭϴe2BǌeďŝƐeϮϲ͕ϱe2Bǌe
хeϮϲ͕ϱe2BǌeďŝƐeϰϬe2Bǌe

Ϭ͕ϬϵeĚse
Ϭ͕ϭϬeĚse

хeϯϬeĚse ďŝƐe ϲϬeĚse ϭϬϬeŬBǌeďŝƐeϭϬe2Bǌe
хeϭϬe2BǌeďŝƐeϭϴe2Bǌe

Ϭ͕ϬϬϭeĚsͬĚse⋅eL 

Ϭ͕ϬϮeĚseнeϬ͕ϬϬϭeĚsͬĚse⋅eLe

e e e хeϭϴe2BǌeďŝƐeϮϲ͕ϱe2Bǌe
хeϮϲ͕ϱe2BǌeďŝƐeϰϬe2Bǌe

Ϭ͕ϭϬeĚseнeϬ͕ϬϬϭeĚsͬĚse⋅eL 

Ϭ͕ϭϭeĚseнeϬ͕ϬϬϭeĚsͬĚse⋅eLe



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϲϯeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲedŽĐŚĨƌĞƋƵĞŶǌŵĞƐƐŐƌƂƘĞŶe
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

B7Ͳ-ćŵƉĨƵŶŐe
-ćŵƉĨƵŶŐƐŐůŝĞĚĞƌe

хeϲϬeĚse ďŝƐe ϳϬeĚse ϭϬϬeŬBǌeďŝƐeϱϬϬe–Bǌe
хeϱϬϬe–BǌeďŝƐeϯe2Bǌe

Ϭ͕ϬϳeĚse
Ϭ͕ϭϬeĚse

ͮΓq͕-·Xͮe≤eϬ͕Ϭϭe
Ĩe≤eϱϬϬe–Bǌee
ͮΓq͕-·Xͮe≤eϬ͕Ϭϱe
ϱϬϬe–BǌeфeĨe≤eϯe2Bǌeee хeϳϬeĚse ďŝƐe ϴϬeĚse ϭϬϬeŬBǌeďŝƐeϱϬϬe–Bǌe

хeϱϬϬe–BǌeďŝƐeϯe2Bǌe
Ϭ͕ϬϴeĚse
Ϭ͕ϮeĚse

e хeϴϬeĚse ďŝƐe ϭϬϬeĚse ϭϬϬeŬBǌeďŝƐeϱϬϬe–Bǌe
хeϱϬϬe–BǌeďŝƐeϯe2Bǌe

Ϭ͕ϭeĚse
Ϭ͕ϯeĚse

B7Ͳ-ćŵƉĨƵŶŐeΎe

ϬeĚse ďŝƐe ϲϬeĚse
ϵeŬBǌeďŝƐeϭϴe2Bǌe

e
5·Jr–5Xe

ĐŐͲϭϮe;sĞƌƐŝŽŶeϯ͘ϬͿee

Ϭ͕ϬϭeĚseďŝƐeϬ͕ϬϵeĚse

=Ͳ3ŽŶŶĞŬƚŽƌ͕e ϱϬe ɏ͕e
ĂŶĚĞƌĞe3ŽŶŶĞŬƚŽƌĞŶe
ĞƌŚƂŚĞŶe ĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

ee e ee μŝĞŚĞe–Ăƚƌŝǆes–͘ϵe e

ϬeĚse ďŝƐe ϲϬeĚse ϵeŬBǌeďŝƐeϯϯe2Bǌe
e

5·Jr–5Xe
ĐŐͲϭϮe;sĞƌƐŝŽŶeϯ͘ϬͿee

Ϭ͕ϬϭeĚseďŝƐeϬ͕ϮϮeĚse ϯ͕ϱeŵŵe3ŽŶŶĞŬƚŽƌe

e ee e ee μŝĞŚĞe–Ăƚƌŝǆes–͘ϭϬe e

e ϬeĚse ďŝƐe ϲϬeĚse ϰϱe–BǌeďŝƐeϰϱe2Bǌe
e

5·Jr–5Xe
ĐŐͲϭϮe;sĞƌƐŝŽŶeϯ͘ϬͿee

Ϭ͕ϬϭeĚseďŝƐeϬ͕ϯϮeĚse Ϯ͕ϵϮeŵŵe3ŽŶŶĞŬƚŽƌe

e ee ee ee μŝĞŚĞe–Ăƚƌŝǆes–͘ϭϭe e

B7Ͳ-ćŵƉĨƵŶŐeΎe
%ŚĂƐĞŶǁŝŶŬĞůeϕe ͲϭϴϬΣe ďŝƐe нϭϴϬΣe ϵeŬBǌeďŝƐeϭϴe2Bǌe Ϭ͕ϮΣeďŝƐeϬ͕ϴΣe

=Ͳ3ŽŶŶĞŬƚŽƌ͕e ϱϬe ɏ͕e
ĂŶĚĞƌĞe3ŽŶŶĞŬƚŽƌĞŶe
ĞƌŚƂŚĞŶe ĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

e ee e ee

ϬeĚseďŝƐeϲϬeĚse
e

5·Jr–5Xe
ĐŐͲϭϮe;sĞƌƐŝŽŶeϯ͘ϬͿee

μŝĞŚĞe–Ăƚƌŝǆes–͘ϭϮe

e ͲϭϴϬΣe ďŝƐe нϭϴϬΣe ϵeŬBǌeďŝƐeϯϯe2Bǌe Ϭ͕ϮΣeďŝƐeϭ͕ϴΣe ϯ͕ϱeŵŵe3ŽŶŶĞŬƚŽƌe

e ee e ee

ϬeĚseďŝƐeϲϬeĚse
e

5·Jr–5Xe
ĐŐͲϭϮe;sĞƌƐŝŽŶeϯ͘ϬͿee

μŝĞŚĞe–Ăƚƌŝǆes–͘ϭϯe

e ͲϭϴϬΣe ďŝƐe нϭϴϬΣe ϰϱe–BǌeďŝƐeϰϱe2Bǌe Ϭ͕ϮΣeďŝƐeϮ͕ϱΣe Ϯ͕ϵϮeŵŵe3ŽŶŶĞŬƚŽƌe

e ee ee ee

ϬeĚseďŝƐeϲϬeĚse
e

5·Jr–5Xe
ĐŐͲϭϮe;sĞƌƐŝŽŶeϯ͘ϬͿee

μŝĞŚĞe–Ăƚƌŝǆes–͘ϭϰe

e
e e
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϲϰeǀŽŶeϭϳϯ
e

e

–Ăƚƌŝǆes–͘ϯeͣB7ͲJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌ͕esĞƚƌĂŐeͮΓ͖ͮe=Ͳ3ŽŶŶĞŬƚŽƌeϱϬeɏ͞e
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeŝŶe5ŝŶŚĞŝƚĞŶeĚĞƐesĞƚƌĂŐƐeĚĞƐeJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌƐ͘e

bĞƚƌĂŐeͮΓͮe ϵeŬdǌeďŝƐeϭe8dǌe ϭe8dǌeďŝƐeϯe8dǌe ϯe8dǌeďŝƐeϭϮe8dǌe ϭϮe8dǌeďŝƐeϭϴe8dǌe

Ϭe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϰe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϰe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϬϵe

Ϭ͕ϭe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϰe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϬϵe

Ϭ͕Ϯe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϰe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϬϵe

Ϭ͕ϯe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϰe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϬϵe

Ϭ͕ϰe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϰe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϬϵe

Ϭ͕ϱe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϵe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϬϵe

Ϭ͕ϲe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϵe Ϭ͕ϬϬϵe

Ϭ͕ϳe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϭϬe Ϭ͕ϬϬϵeďŝƐeϬ͕ϬϭϬe

Ϭ͕ϴe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϭϬe Ϭ͕ϬϭϬe

Ϭ͕ϵe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϳe Ϭ͕ϬϬϲe Ϭ͕ϬϬϱeďŝƐeϬ͕Ϭϭϭe Ϭ͕ϬϭϭeďŝƐeϬ͕ϬϭϮe

ϭe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϭϮe Ϭ͕ϬϭϭeďŝƐeϬ͕Ϭϭϯe

e
–Ăƚƌŝǆes–͘ϰeͣB7ͲJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌ͕esĞƚƌĂŐeͮΓ͖ͮeϯ͕ϱeŵŵe3ŽŶŶĞŬƚŽƌ͞e
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeŝŶe5ŝŶŚĞŝƚĞŶeĚĞƐesĞƚƌĂŐƐeĚĞƐeJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌƐ͘e

bĞƚƌĂŐeͮΓͮe ϵeŬdǌeďŝƐeϭe8dǌe ϭe8dǌeďŝƐeϯe8dǌe ϯe8dǌeďŝƐeϭϮe8dǌe ϭϮe8dǌeďŝƐeϭϴe8dǌe ϭϴe8dǌeďŝƐeϮϲ͕ϱe8dǌe Ϯϲ͕ϱe8dǌeďŝƐeϯϯe8dǌe

Ϭe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϰe Ϭ͕ϬϬϯe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϰe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϭϬe

Ϭ͕ϭe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϯe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϰe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϭϬe

Ϭ͕Ϯe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϰe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϭϬe

Ϭ͕ϯe Ϭ͕ϬϬϯeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕Ϭϭϭe

Ϭ͕ϰe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕Ϭϭϭe

Ϭ͕ϱe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕Ϭϭϭe

Ϭ͕ϲe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϲe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϬϵe Ϭ͕ϬϬϵeďŝƐeϬ͕ϬϭϮe

Ϭ͕ϳe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϬϳe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϭϬe Ϭ͕ϬϬϵeďŝƐeϬ͕Ϭϭϯe

Ϭ͕ϴe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϳe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϳe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϬϳe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϭϬe Ϭ͕ϬϭϬeďŝƐeϬ͕Ϭϭϰe

Ϭ͕ϵe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϳe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϬϳe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϳeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϳeďŝƐeϬ͕Ϭϭϭe Ϭ͕ϬϭϭeďŝƐeϬ͕Ϭϭϱe

ϭe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϬϵe Ϭ͕ϬϬϳeďŝƐeϬ͕ϬϭϮe Ϭ͕ϬϭϭeďŝƐeϬ͕Ϭϭϲe
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e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϲϱeǀŽŶeϭϳϯ
e

e

–Ăƚƌŝǆes–͘ϱeͣB7ͲJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌ͕esĞƚƌĂŐeͮΓ͖ͮeϮ͕ϵϮeŵŵe3ŽŶŶĞŬƚŽƌ͞e
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeŝŶe5ŝŶŚĞŝƚĞŶeĚĞƐesĞƚƌĂŐƐeĚĞƐeJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌƐ͘e
bĞƚƌĂŐe
ͮΓͮe

ϰϱeOdǌeďŝƐe
ϭe8dǌe

ϭe8dǌeďŝƐee
ϯe8dǌe

ϯe8dǌeďŝƐe
ϭϮe8dǌe

ϭϮe8dǌeďŝƐe
ϭϴe8dǌe

ϭϴe8dǌeďŝƐe
Ϯϲ͕ϱe8dǌe

Ϯϲ͕ϱe8dǌeďŝƐe
ϯϯe8dǌe

ϯϯe8dǌeďŝƐe
ϰϬe8dǌe

ϰϬe8dǌeďŝƐe
ϰϱe8dǌe

Ϭe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϭϬe Ϭ͕ϬϭϬe Ϭ͕ϬϭϬeďŝƐeϬ͕Ϭϭϭe

Ϭ͕ϭe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϭϬe Ϭ͕ϬϭϬe Ϭ͕ϬϭϬeďŝƐeϬ͕Ϭϭϭe

Ϭ͕Ϯe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϭϬe Ϭ͕ϬϭϬe Ϭ͕ϬϭϬeďŝƐeϬ͕Ϭϭϭe

Ϭ͕ϯe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϭϬe Ϭ͕ϬϭϬe Ϭ͕ϬϭϬeďŝƐeϬ͕Ϭϭϭe

Ϭ͕ϰe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϭϬe Ϭ͕ϬϭϬe Ϭ͕ϬϭϬeďŝƐeϬ͕Ϭϭϭe

Ϭ͕ϱe Ϭ͕ϬϬϰeďŝƐeϬ͕ϬϬϱe Ϭ͕ϬϬϱe Ϭ͕ϬϬϱe Ϭ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϴeďŝƐeϬ͕ϬϭϬe Ϭ͕ϬϭϬe Ϭ͕ϬϭϬeďŝƐeϬ͕ϬϭϮe

Ϭ͕ϲe Ϭ͕ϬϬϱe Ϭ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϵe Ϭ͕ϬϬϴeďŝƐeϬ͕Ϭϭϭe Ϭ͕ϬϭϬeďŝƐeϬ͕Ϭϭϭe Ϭ͕ϬϭϬeďŝƐeϬ͕ϬϭϮe

Ϭ͕ϳe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϲe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϬϵe Ϭ͕ϬϬϵeďŝƐeϬ͕ϬϭϮe Ϭ͕ϬϭϭeďŝƐeϬ͕ϬϭϮe Ϭ͕ϬϭϭeďŝƐeϬ͕Ϭϭϯe

Ϭ͕ϴe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϲe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϬϳe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϬϳe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϭϬe Ϭ͕ϬϬϵeďŝƐeϬ͕Ϭϭϯe Ϭ͕ϬϭϮeďŝƐeϬ͕Ϭϭϯe Ϭ͕ϬϭϮeďŝƐeϬ͕Ϭϭϰe

Ϭ͕ϵe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϳe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϬϳe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϳeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϳeďŝƐeϬ͕Ϭϭϭe Ϭ͕ϬϭϬeďŝƐeϬ͕Ϭϭϰe Ϭ͕ϬϭϯeďŝƐeϬ͕Ϭϭϰe Ϭ͕ϬϭϯeďŝƐeϬ͕Ϭϭϱe

ϭe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϳe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϲe Ϭ͕ϬϬϱeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϳeďŝƐeϬ͕ϬϬϴe Ϭ͕ϬϬϲeďŝƐeϬ͕ϬϭϮe Ϭ͕ϬϭϭeďŝƐeϬ͕Ϭϭϱe Ϭ͕ϬϭϰeďŝƐeϬ͕Ϭϭϱe Ϭ͕ϬϭϰeďŝƐeϬ͕Ϭϭϳe

–Ăƚƌŝǆes–͘ϲeͣB7ͲJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌ͕e%ŚĂƐĞŶǁŝŶŬĞůe੮͖e=Ͳ3ŽŶŶĞŬƚŽƌeϱϬeɏ͞e

bĞƚƌĂŐeͮΓͮe ϵeŬdǌeďŝƐeϭe8dǌe ϭe8dǌeďŝƐeϯe8dǌe ϯe8dǌeďŝƐeϭϮe8dǌe ϭϮe8dǌeďŝƐeϭϴe8dǌe

Ϭ͕ϭe ϭ͕ϰΣeďŝƐeϮ͕ϮΣe ϭ͕ϱΣeďŝƐeϭ͕ϵΣe ϭ͕ϱΣeďŝƐeϰ͕ϱΣe ϰ͕ϰΣeďŝƐeϰ͕ϳΣe

Ϭ͕Ϯe Ϭ͕ϳΣeďŝƐeϭ͕ϰΣe Ϭ͕ϴΣeďŝƐeϭ͕ϬΣe Ϭ͕ϴΣeďŝƐeϮ͕ϯΣe Ϯ͕ϮΣeďŝƐeϮ͕ϰΣe

Ϭ͕ϯe Ϭ͕ϱΣeďŝƐeϭ͕ϬΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϲΣeďŝƐeϭ͕ϱΣe ϭ͕ϱΣeďŝƐeϭ͕ϲΣe

Ϭ͕ϰe Ϭ͕ϰΣeďŝƐeϬ͕ϳΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϱΣeďŝƐeϭ͕ϮΣe ϭ͕ϮΣe

Ϭ͕ϱe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣe

Ϭ͕ϲe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣe

Ϭ͕ϳe Ϭ͕ϯΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϴΣe Ϭ͕ϴΣe

Ϭ͕ϴe Ϭ͕ϯΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϴΣe Ϭ͕ϳΣeďŝƐeϬ͕ϴΣe

Ϭ͕ϵe Ϭ͕ϯΣeďŝƐeϬ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϴΣe Ϭ͕ϳΣeďŝƐeϬ͕ϴΣe

ϭe Ϭ͕ϮΣeďŝƐeϬ͕ϰΣe Ϭ͕ϯΣeďŝƐeϬ͕ϰΣe Ϭ͕ϯΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϴΣe

e
–Ăƚƌŝǆes–͘ϳeͣB7ͲJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌ͕e%ŚĂƐĞŶǁŝŶŬĞůe੮͖eϯ͕ϱeŵŵe3ŽŶŶĞŬƚŽƌ͞e

bĞƚƌĂŐeͮΓͮe ϵeŬdǌeďŝƐeϭe8dǌe ϭe8dǌeďŝƐeϯe8dǌe ϯe8dǌeďŝƐeϭϮe8dǌe ϭϮe8dǌeďŝƐe
ϭϴe8dǌe ϭϴe8dǌeďŝƐeϮϲ͕ϱe8dǌe Ϯϲ͕ϱe8dǌeďŝƐeϯϯe8dǌe

Ϭ͕ϭe ϭ͕ϱΣeďŝƐeϮ͕ϲΣe ϭ͕ϲΣeďŝƐeϭ͕ϳΣe ϭ͕ϳΣeďŝƐeϮ͕ϯΣe Ϯ͕ϯΣeďŝƐeϮ͕ϲΣe Ϯ͕ϰΣeďŝƐeϰ͕ϮΣe ϰ͕ϭΣeďŝƐeϱ͕ϴΣe

Ϭ͕Ϯe Ϭ͕ϴΣeďŝƐeϭ͕ϱΣe Ϭ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϮΣe ϭ͕ϮΣeďŝƐeϭ͕ϰΣe ϭ͕ϯΣeďŝƐeϮ͕ϮΣe Ϯ͕ϮΣeďŝƐeϯ͕ϬΣe

Ϭ͕ϯe Ϭ͕ϲΣeďŝƐeϭ͕ϭΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣeďŝƐeϭ͕ϲΣe ϭ͕ϲΣeďŝƐeϮ͕ϭΣe

Ϭ͕ϰe Ϭ͕ϱΣeďŝƐeϬ͕ϴΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϴΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϴΣeďŝƐeϭ͕ϯΣe ϭ͕ϯΣeďŝƐeϭ͕ϳΣe

Ϭ͕ϱe Ϭ͕ϱΣeďŝƐeϬ͕ϳΣe Ϭ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϴΣe Ϭ͕ϴΣeďŝƐeϭ͕ϮΣe ϭ͕ϭΣeďŝƐeϭ͕ϱΣe

Ϭ͕ϲe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϭ͕ϭΣe ϭ͕ϭΣeďŝƐeϭ͕ϰΣe

Ϭ͕ϳe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣeďŝƐeϭ͕ϯΣe

Ϭ͕ϴe Ϭ͕ϯΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣeďŝƐeϭ͕ϯΣe

Ϭ͕ϵe Ϭ͕ϯΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣeďŝƐeϭ͕ϯΣe

ϭe Ϭ͕ϯΣeďŝƐeϬ͕ϰΣe Ϭ͕ϯΣeďŝƐeϬ͕ϰΣe Ϭ͕ϯΣeďŝƐeϬ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϭ͕ϬΣe Ϭ͕ϵΣeďŝƐeϭ͕ϮΣe
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e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϲϲeǀŽŶeϭϳϯ
e

e

e

–Ăƚƌŝǆes–͘ϴeͣB7ͲJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌ͕e%ŚĂƐĞŶǁŝŶŬĞůe੮͖eϮ͕ϵϮeŵŵe3ŽŶŶĞŬƚŽƌ͞e
bĞƚƌĂŐe
ͮΓͮe

ϰϱeOdǌeďŝƐe
ϭe8dǌe ϭe8dǌeďŝƐeϯe8dǌe ϯe8dǌeďŝƐe

ϭϮe8dǌe
ϭϮe8dǌeďŝƐe
ϭϴe8dǌe

ϭϴe8dǌeďŝƐe
Ϯϲ͕ϱe8dǌe

Ϯϲ͕ϱe8dǌeďŝƐe
ϯϯe8dǌe

ϯϯe8dǌeďŝƐe
ϰϬe8dǌe

ϰϬe8dǌeďŝƐe
ϰϱe8dǌe

Ϭ͕ϭe Ϯ͕ϬΣeďŝƐeϮ͕ϭΣe Ϯ͕ϬΣe Ϯ͕ϬΣeďŝƐeϮ͕ϯΣe Ϯ͕ϮΣeďŝƐeϮ͕ϯΣe Ϯ͕ϮΣeďŝƐeϰ͕ϮΣe ϰ͕ϮΣeďŝƐeϱ͕ϯΣe ϱ͕ϯΣeďŝƐeϱ͕ϰΣe ϱ͕ϯΣeďŝƐeϲ͕ϯΣe

Ϭ͕Ϯe ϭ͕ϬΣeďŝƐeϭ͕ϭΣe ϭ͕ϬΣeďŝƐeϭ͕ϭΣe ϭ͕ϬΣeďŝƐeϭ͕ϮΣe ϭ͕ϮΣe ϭ͕ϮΣeďŝƐeϮ͕ϮΣe Ϯ͕ϭΣeďŝƐeϮ͕ϳΣe Ϯ͕ϳΣe Ϯ͕ϳΣeďŝƐeϯ͕ϮΣe

Ϭ͕ϯe Ϭ͕ϳΣeďŝƐeϬ͕ϴΣe Ϭ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϴΣeďŝƐeϬ͕ϵΣe Ϭ͕ϴΣeďŝƐeϭ͕ϱΣe ϭ͕ϱΣeďŝƐeϭ͕ϵΣe ϭ͕ϵΣe ϭ͕ϵΣeďŝƐeϮ͕ϮΣe

Ϭ͕ϰe Ϭ͕ϲΣe Ϭ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣe Ϭ͕ϳΣeďŝƐeϭ͕ϮΣe ϭ͕ϭΣeďŝƐeϭ͕ϱΣe ϭ͕ϱΣe ϭ͕ϱΣeďŝƐeϭ͕ϳΣe

Ϭ͕ϱe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣe Ϭ͕ϲΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣeďŝƐeϭ͕ϯΣe ϭ͕ϮΣeďŝƐeϭ͕ϯΣe ϭ͕ϯΣeďŝƐeϭ͕ϱΣe

Ϭ͕ϲe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϭΣe ϭ͕ϭΣeďŝƐeϭ͕ϮΣe ϭ͕ϭΣeďŝƐeϭ͕ϯΣe

Ϭ͕ϳe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϱΣeďŝƐeϬ͕ϴΣe Ϭ͕ϴΣeďŝƐeϭ͕ϭΣe ϭ͕ϬΣeďŝƐeϭ͕ϭΣe ϭ͕ϭΣeďŝƐeϭ͕ϮΣe

Ϭ͕ϴe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϱΣeďŝƐeϬ͕ϴΣe Ϭ͕ϴΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣe ϭ͕ϬΣeďŝƐeϭ͕ϮΣe

Ϭ͕ϵe Ϭ͕ϯΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϱΣeďŝƐeϬ͕ϴΣe Ϭ͕ϴΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣe ϭ͕ϬΣeďŝƐeϭ͕ϮΣe

ϭe Ϭ͕ϯΣeďŝƐeϬ͕ϰΣe Ϭ͕ϯΣeďŝƐeϬ͕ϰΣe Ϭ͕ϯΣeďŝƐeϬ͕ϱΣe Ϭ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϴΣe Ϭ͕ϳΣeďŝƐeϭ͕ϬΣe Ϭ͕ϵΣeďŝƐeϭ͕ϬΣe Ϭ͕ϵΣeďŝƐeϭ͕ϮΣe

e

–Ăƚƌŝǆes–͘ϵeͣB7Ͳ-ćŵƉĨƵŶŐ͖e=Ͳ3ŽŶŶĞŬƚŽƌeϱϬeɏ͞e
iďƐŽůƵƚĞe
zćŵƉĨƵŶŐe ϵeŬdǌeďŝƐeϭe8dǌe ϭe8dǌeďŝƐeϯe8dǌe ϯe8dǌeďŝƐeϭϮe8dǌe ϭϮe8dǌeďŝƐeϭϴe8dǌe

ϬeĚse Ϭ͕ϬϭeĚse Ϭ͕ϬϭeĚseďŝƐeϬ͕ϬϮeĚse Ϭ͕ϬϭeĚseďŝƐeϬ͕ϬϮeĚse Ϭ͕ϬϮeĚse

ϯeĚse Ϭ͕ϬϰeĚseďŝƐeϬ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse

ϲeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse

ϭϬeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse

ϮϬeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse Ϭ͕ϬϲeĚse

ϯϬeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse Ϭ͕ϬϲeĚse

ϰϬeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse Ϭ͕ϬϲeĚseďŝƐeϬ͕ϬϳeĚse

ϱϬeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚseďŝƐeϬ͕ϬϳeĚse Ϭ͕ϬϲeĚseďŝƐeϬ͕ϬϳeĚse

ϲϬeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϵeĚse Ϭ͕ϬϴeĚseďŝƐeϬ͕ϬϵeĚse Ϭ͕ϬϳeĚseďŝƐeϬ͕ϬϵeĚse Ϭ͕ϬϴeĚseďŝƐeϬ͕ϬϵeĚse

e
–Ăƚƌŝǆes–͘ϭϬeͣB7Ͳ-ćŵƉĨƵŶŐ͖eϯ͕ϱeŵŵe3ŽŶŶĞŬƚŽƌ͞e
iďƐŽůƵƚĞe
zćŵƉĨƵŶŐe ϵeŬdǌeďŝƐeϭe8dǌe ϭe8dǌeďŝƐeϯe8dǌe ϯe8dǌeďŝƐeϭϮe8dǌe ϭϮe8dǌeďŝƐeϭϴe8dǌe ϭϴe8dǌeďŝƐe

Ϯϲ͕ϱe8dǌe
Ϯϲ͕ϱe8dǌeďŝƐe

ϯϯe8dǌe
ϬeĚse Ϭ͕ϬϭeĚse Ϭ͕ϬϭeĚseďŝƐeϬ͕ϬϮeĚse Ϭ͕ϬϭeĚseďŝƐeϬ͕ϬϮeĚse Ϭ͕ϬϮeĚse Ϭ͕ϬϮeĚse Ϭ͕ϬϮeĚse

ϯeĚse Ϭ͕ϬϰeĚseďŝƐeϬ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse

ϲeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse

ϭϬeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse Ϭ͕ϬϲeĚse

ϮϬeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚseďŝƐeϬ͕ϬϳeĚse

ϯϬeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚseďŝƐeϬ͕ϬϳeĚse

ϰϬeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚseďŝƐeϬ͕ϬϳeĚse Ϭ͕ϬϳeĚse

ϱϬeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚseďŝƐeϬ͕ϬϳeĚse Ϭ͕ϬϲeĚseďŝƐeϬ͕ϬϵeĚse Ϭ͕ϬϴeĚseďŝƐeϬ͕ϭϬeĚse

ϲϬeĚse Ϭ͕ϬϱeĚseďŝƐeϬ͕ϬϵeĚse Ϭ͕ϬϳeĚseďŝƐeϬ͕ϬϵeĚse Ϭ͕ϬϳeĚseďŝƐeϬ͕ϬϵeĚse Ϭ͕ϬϴeĚseďŝƐeϬ͕ϬϵeĚse Ϭ͕ϬϴeĚseďŝƐeϬ͕ϭϵeĚse Ϭ͕ϭϱeĚseďŝƐeϬ͕ϮϮeĚse
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e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϲϳeǀŽŶeϭϳϯ
e

e

–Ăƚƌŝǆes–͘ϭϭeͣB7Ͳ-ćŵƉĨƵŶŐ͖eϮ͕ϵϮeŵŵe3ŽŶŶĞŬƚŽƌ͞e
iďƐŽůƵƚĞe
zćŵƉĨƵŶŐe

ϰϱeOdǌeďŝƐe
ϭe8dǌe

ϭe8dǌeďŝƐe
ϯe8dǌe

ϯe8dǌeďŝƐe
ϭϮe8dǌe

ϭϮe8dǌeďŝƐe
ϭϴe8dǌe

ϭϴe8dǌeďŝƐe
Ϯϲ͕ϱe8dǌe

Ϯϲ͕ϱe8dǌeďŝƐe
ϯϯe8dǌe

ϯϯe8dǌeďŝƐe
ϰϬe8dǌe

ϰϬe8dǌeďŝƐe
ϰϱe8dǌe

ϬeĚse Ϭ͕ϬϭeĚse Ϭ͕ϬϭeĚseďŝƐe
Ϭ͕ϬϮeĚse

Ϭ͕ϬϭeĚseďŝƐe
Ϭ͕ϬϮeĚse Ϭ͕ϬϮeĚse Ϭ͕ϬϮeĚse Ϭ͕ϬϮeĚse Ϭ͕ϬϮeĚseďŝƐe

Ϭ͕ϬϰeĚse Ϭ͕ϬϯeĚse

ϯeĚse Ϭ͕ϬϰeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐe
Ϭ͕ϬϲeĚse

Ϭ͕ϬϱeĚseďŝƐe
Ϭ͕ϬϲeĚse

ϲeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐe
Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚseďŝƐe

Ϭ͕ϬϳeĚse

ϭϬeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐe
Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚseďŝƐe

Ϭ͕ϬϳeĚse
Ϭ͕ϬϲeĚseďŝƐe
Ϭ͕ϬϳeĚse

ϮϬeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐe
Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚseďŝƐe

Ϭ͕ϬϳeĚse
Ϭ͕ϬϲeĚseďŝƐe
Ϭ͕ϬϳeĚse

Ϭ͕ϬϳeĚseďŝƐe
Ϭ͕ϬϴeĚse

ϯϬeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐe
Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚseďŝƐe

Ϭ͕ϬϳeĚse
Ϭ͕ϬϲeĚseďŝƐe
Ϭ͕ϬϳeĚse Ϭ͕ϬϳeĚse Ϭ͕ϬϳeĚseďŝƐe

Ϭ͕ϬϴeĚse

ϰϬeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϱeĚseďŝƐe
Ϭ͕ϬϲeĚse

Ϭ͕ϬϱeĚseďŝƐe
Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚseďŝƐe

Ϭ͕ϬϳeĚse Ϭ͕ϬϳeĚse Ϭ͕ϬϳeĚseďŝƐe
Ϭ͕ϬϴeĚse

Ϭ͕ϬϴeĚseďŝƐe
Ϭ͕ϬϵeĚse

ϱϬeĚse Ϭ͕ϬϱeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϲeĚseďŝƐe
Ϭ͕ϬϳeĚse

Ϭ͕ϬϲeĚseďŝƐe
Ϭ͕ϬϵeĚse

Ϭ͕ϬϴeĚseďŝƐe
Ϭ͕ϭϬeĚse

Ϭ͕ϬϵeĚseďŝƐe
Ϭ͕ϭϬeĚse

Ϭ͕ϭϬeĚseďŝƐe
Ϭ͕ϭϯeĚse

ϲϬeĚse Ϭ͕ϬϲeĚse Ϭ͕ϬϴeĚseďŝƐe
Ϭ͕ϬϵeĚse

Ϭ͕ϬϳeĚseďŝƐe
Ϭ͕ϬϵeĚse

Ϭ͕ϬϴeĚseďŝƐe
Ϭ͕ϬϵeĚse

Ϭ͕ϬϴeĚseďŝƐe
Ϭ͕ϭϴeĚse

Ϭ͕ϭϱeĚseďŝƐe
Ϭ͕ϮϮeĚse

Ϭ͕ϭϳeĚseďŝƐe
Ϭ͕ϮϮeĚse

Ϭ͕ϮϬeĚseďŝƐe
Ϭ͕ϯϮeĚse

e
–Ăƚƌŝǆes–͘ϭϮeͣB7Ͳ-ćŵƉĨƵŶŐ͖e%ŚĂƐĞŶǁŝŶŬĞůe੮͖e=Ͳ3ŽŶŶĞŬƚŽƌeϱϬeɏ͞e
iďƐŽůƵƚĞe
zćŵƉĨƵŶŐe

ϵeŬdǌeďŝƐe
ϭe8dǌe

ϭe8dǌeďŝƐe
ϯe8dǌe

ϯe8dǌeďŝƐe
ϭϮe8dǌe

ϭϮe8dǌeďŝƐe
ϭϴe8dǌe

ϬeĚse Ϭ͕ϮΣe Ϭ͕ϮΣe Ϭ͕ϮΣeďŝƐeϬ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe

ϯeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe

ϲeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe

ϭϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe

ϮϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe

ϯϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe

ϰϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe

ϱϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe

ϲϬeĚse Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϴΣe

e
–Ăƚƌŝǆes–͘ϭϯeͣB7Ͳ-ćŵƉĨƵŶŐ͖e%ŚĂƐĞŶǁŝŶŬĞůe੮͖eeϯ͕ϱeŵŵe3ŽŶŶĞŬƚŽƌ͞e
iďƐŽůƵƚĞe
zćŵƉĨƵŶŐe

ϵeŬdǌeďŝƐe
ϭe8dǌe

ϭe8dǌeďŝƐe
ϯe8dǌe

ϯe8dǌeďŝƐe
ϭϮe8dǌe

ϭϮe8dǌeďŝƐe
ϭϴe8dǌe

ϭϴe8dǌeďŝƐe
Ϯϲ͕ϱe8dǌe

Ϯϲ͕ϱe8dǌeďŝƐe
ϯϯe8dǌe

ϬeĚse Ϭ͕ϮΣe Ϭ͕ϮΣe Ϭ͕ϮΣeďŝƐeϬ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϬΣe

ϯeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϭΣe

ϲeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϭΣe

ϭϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϭΣe

ϮϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϭΣe

ϯϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϭΣe

ϰϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣeďŝƐeϭ͕ϮΣe

ϱϬeĚse Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣeďŝƐeϭ͕ϮΣe

ϲϬeĚse Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϴΣe Ϭ͕ϴΣeďŝƐeϭ͕ϱΣe ϭ͕ϯΣeďŝƐeϭ͕ϴΣe
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e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϲϴeǀŽŶeϭϳϯ
e

e

–Ăƚƌŝǆes–͘ϭϰeͣB7Ͳ-ćŵƉĨƵŶŐ͖e%ŚĂƐĞŶǁŝŶŬĞůe੮͖eeϮ͕ϵϮeŵŵe3ŽŶŶĞŬƚŽƌ͞e
iďƐŽůƵƚĞe
zćŵƉĨƵŶŐe

ϰϱeOdǌeďŝƐe
ϭe8dǌe

ϭe8dǌeďŝƐe
ϯe8dǌe

ϯe8dǌeďŝƐe
ϭϮe8dǌe

ϭϮe8dǌeďŝƐe
ϭϴe8dǌe

ϭϴe8dǌeďŝƐe
Ϯϲ͕ϱe8dǌe

Ϯϲ͕ϱe8dǌeďŝƐe
ϯϯe8dǌe

ϯϯe8dǌeďŝƐe
ϰϬe8dǌe

ϰϬe8dǌeďŝƐe
ϰϱe8dǌe

ϬeĚse Ϭ͕ϮΣe Ϭ͕ϮΣe Ϭ͕ϮΣeďŝƐeϬ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣeďŝƐeϭ͕ϮΣe ϭ͕ϮΣeďŝƐeϭ͕ϰΣe

ϯeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϭΣe ϭ͕ϭΣeďŝƐeϭ͕ϯΣe ϭ͕ϯΣeďŝƐeϭ͕ϱΣe

ϲeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϭΣe ϭ͕ϭΣeďŝƐeϭ͕ϯΣe ϭ͕ϯΣeďŝƐeϭ͕ϱΣe

ϭϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϭΣe ϭ͕ϭΣeďŝƐeϭ͕ϯΣe ϭ͕ϯΣeďŝƐeϭ͕ϱΣe

ϮϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϭΣe ϭ͕ϭΣeďŝƐeϭ͕ϯΣe ϭ͕ϯΣeďŝƐeϭ͕ϱΣe

ϯϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϵΣe Ϭ͕ϵΣeďŝƐeϭ͕ϭΣe ϭ͕ϭΣeďŝƐeϭ͕ϯΣe ϭ͕ϯΣeďŝƐeϭ͕ϱΣe

ϰϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣeďŝƐeϭ͕ϮΣe ϭ͕ϮΣeďŝƐeϭ͕ϯΣe ϭ͕ϯΣeďŝƐeϭ͕ϱΣe

ϱϬeĚse Ϭ͕ϰΣe Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϭ͕ϬΣe ϭ͕ϬΣeďŝƐeϭ͕ϮΣe ϭ͕ϮΣeďŝƐeϭ͕ϰΣe ϭ͕ϰΣeďŝƐeϭ͕ϳΣe

ϲϬeĚse Ϭ͕ϰΣeďŝƐeϬ͕ϱΣe Ϭ͕ϱΣeďŝƐeϬ͕ϲΣe Ϭ͕ϲΣeďŝƐeϬ͕ϳΣe Ϭ͕ϳΣeďŝƐeϬ͕ϴΣe Ϭ͕ϴΣeďŝƐeϭ͕ϱΣe ϭ͕ϯΣeďŝƐeϭ͕ϴΣe ϭ͕ϲΣeďŝƐeϭ͕ϵΣe ϭ͕ϴΣeďŝƐeϮ͕ϱΣe

e
e e
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϲϵeǀŽŶeϭϳϯ
e

e

±ƉƚŝƐĐŚĞeOĞƐƐŐƌƂƘĞŶe

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲeZĂĚŝŽŵĞƚƌŝĞe
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

ŽƉƚŝƐĐŚĞe
μƚƌĂŚůƵŶŐƐůĞŝƐƚƵŶŐe
ĨĂƐĞƌŽƉƚŝƐĐŚĞe
qĞŝƐƚƵŶŐƐŵĞƐƐŐĞƌćƚĞe ϭeђte ďŝƐe Ϭ͕ϱeŵte

ϭϯϭϬeŶŵ͕eϭϱϱϬeŶŵe ϭ͕ϯeйe 3ŽŶŶĞŬƚŽƌe7i͕eμX͕eμi͕e
μ–r͕eB–μͲϭϬeŽĚĞƌe
ĂĚĂƉƚŝĞƌďĂƌ͘e
rďǁĞŝĐŚĞŶĚĞe
tĞůůĞŶůćŶŐĞŶe;ϳϴϬeŶŵ͕e
ϲϯϱeŶŵ͕eϭϲϮϱeŶŵͿe
ŝŶƚĞƌƉŽůŝĞƌƚe

ϴϱϬeŶŵe Ϯ͕Ϯeйe
ϲϱϰeŶŵe Ϯ͕Ϯeйe

=ŝĐŚƚůŝŶĞĂƌŝƚćƚe
ĨĂƐĞƌŽƉƚŝƐĐŚĞƌe
μƚƌĂŚůƵŶŐƐĞŵƉĨćŶŐĞƌe

ϭϬeŶte ďŝƐe ϭϲϬeђte tĞůůĞŶůćŶŐĞŶ͗e
ϭϯϭϬeŶŵ͕eϭϱϱϬeŶŵ͕e

ϴϱϬeŶŵe

ϭ͕ϴeͼeϭϬʹϯe;Ϭ͕ϬϬϴeĚsͿe rĚĚŝƚŝŽŶƐŵĞƚŚŽĚĞe
Ϭ͕ϭeŶte ďŝƐe фeϬ͕ϯϮeŶte ϮϬeͼeϭϬʹϯe;Ϭ͕ϬϴϱeĚsͿe sĞƌŐůĞŝĐŚƐŵĞƚŚŽĚĞe

Ϭ͕ϯϮeŶte ďŝƐe фeϯ͕ϮeŶte ϳ͕ϭeͼeϭϬʹϯe;Ϭ͕ϬϯϭeĚsͿe
ϯ͕ϮeŶe ďŝƐe Ϭ͕ϱeђte ϲ͕ϬeͼeϭϬʹϯe;Ϭ͕ϬϮϲeĚsͿe

-ćŵƉĨƵŶŐeŽĚĞƌe
sĞƌƐƚćƌŬƵŶŐe
ĨĂƐĞƌŽƉƚŝƐĐŚĞƌe
3ŽŵƉŽŶĞŶƚĞŶe

ϬeĚse ďŝƐe ϱϬeĚse
tĞůůĞŶůćŶŐĞŶ͗e

ϭϯϭϬeŶŵ͕eϭϱϱϬeŶŵ͕e
ϴϱϬeŶŵe

JĞĨĞƌĞŶǌůĞŝƐƚƵŶŐ͗ee
ĐĂ͘eϬ͕ϱeŵte

ϲ͕ϬeͼeϭϬʹϯe;Ϭ͕ϬϮϲeĚsͿe e
хeϱϬeĚse ďŝƐe ϲϬeĚse ϳ͕ϭeͼeϭϬʹϯe;Ϭ͕ϬϯϭeĚsͿe
хeϲϬeĚse ďŝƐe ϳϬeĚse ϮϬeͼeϭϬʹϯe;Ϭ͕ϬϴϱeĚsͿe

�ĞŶƚƌĂůǁĞůůĞŶůćŶŐĞeλe ϯϱϬeŶŵe ďŝƐe фeϳϬϬeŶŵe Ϭ͕ϱeŶŵe e
ϳϬϬeŶŵe ďŝƐe eфϭϮϱϬeŶŵe Ϯ͕ϱeƉŵe e

ϭϮϱϬeŶŵe ďŝƐe ϭϳϬϬeŶŵe ϮeƉŵe e

e

e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϳϬeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲeWŚŽƚŽŵĞƚƌŝĞe
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬee
–ĞƐƐƐƉĂŶŶĞe

–ĞƐƐďĞĚŝŶŐƵŶŐĞŶe
ͬesĞƌĨĂŚƌĞŶee

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

XƌĂŶƐŵŝƐƐŝŽŶƐĨŝůƚĞƌe
eeXƌĂŶƐŵŝƐƐŝŽŶede

ϭϲeйe ďŝƐe ϲϬeйe


–Be3ĂƉŝƚĞůeyyyfse
ǀϰ͘Ϭe

=ĞŶŶǁĞƌƚĞeŝŶeĚĞŶe
XƌƺďƵŶŐƐǁĞƌƚĞŶeĚĞƌe

=ŽƌŵĂůĞe

Ϭ͕ϲϱeйe e
хeϲϬeйe ďŝƐe ϳϲeйe Ϭ͕ϳϬeйe e
хeϳϲeйe ďŝƐe фeϭϬϬeйe Ϭ͕ϴϬeйe e

eeeXƌƺďƵŶŐƐŐƌĂĚeEe хeϬeйe ďŝƐe фeϮϰeйe Ϭ͕ϴϬeйe e
e Ϯϰeйe ďŝƐe фeϰϬeйe Ϭ͕ϳϬeйe e
e ϰϬeйe ďŝƐe ϴϰeйe Ϭ͕ϲϱeйe e
XƌƺďƵŶŐƐŬŽĞĨĨŝǌŝĞŶƚeŬe –ĞƐƐŬĂŵŵĞƌůćŶŐĞeϬ͕ϰϯeŵe e XƌƺďƵŶŐƐŬŽĞĨĨŝǌŝĞŶƚeŬe

ďĞƌĞĐŚŶĞƚeĂƵƐeĚĞŵe
XƌƺďƵŶŐƐŐƌĂĚeE͘e
·ŶƐŝĐŚĞƌŚĞŝƚƐŝŶƚĞƌǀĂůůe
h;ŬͿeďĞƌĞĐŚŶĞƚeĂƵƐeĚĞŵe
·ŶƐŝĐŚĞƌŚĞŝƚƐͲŝŶƚĞƌǀĂůůe
ĚĞƐeXƌƺďƵŶŐƐŐƌĂĚƐeh;EͿ͘e
rŶĚĞƌĞe
–ĞƐƐŬĂŵŵĞƌůćŶŐĞŶe
ĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚ͘e

e хeϬeŵͲϭe ďŝƐe ϰ͕ϯeŵͲϭe Ϭ͕ϬϮϬeŵͲϭeďŝƐeϬ͕ϬϱϬeŵͲϭe

e e e

e
ΎΎͿeeeeee=Ͳ3ŽŶŶĞŬƚŽƌeϱϬeɏ͕eĂŶĚĞƌĞe3ŽŶŶĞŬƚŽƌĞŶeƵŶĚeJĞĨůĞǆŝŽŶƐĨĂŬƚŽƌĞŶeĞƌŚƂŚĞŶeĚŝĞe–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚee
ΎΎΎͿeeeeϮ͕ϵϮeŵŵe3ŽŶŶĞŬƚŽƌ͖ee
ΎΎΎΎͿeeхeϭϴe2Bǌeϯ͕ϱeŵŵeŽĚĞƌeϮ͕ϵϮeŵŵe3ŽŶŶĞŬƚŽƌe
e

e
e e
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e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϳϭeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲezŝŵĞŶƐŝŽŶĞůůĞeOĞƐƐŐƌƂƘĞŶe
e
sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲeqćŶŐĞe

3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e
–ĞƐƐŐƌƂƘĞeͬe

3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
–ĞƐƐďĞƌĞŝĐŚeͬe–ĞƐƐƐƉĂŶŶĞe –ĞƐƐďĞĚŝŶŐƵŶŐĞŶe

ͬesĞƌĨĂŚƌĞŶe
5ƌǁĞŝƚĞƌƚĞe

–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚee
sĞŵĞƌŬƵŶŐĞŶe

–ĞƐƐƐĐŚŝĞďĞƌeĨƺƌerƵƘĞŶ͕e
fŶŶĞŶͲeƵ͘eXŝĞĨĞŶŵĂƘĞeΎe eϬeŵŵe ďŝƐe ϭϬϬϬeŵŵe

s-fͬs-5ͬ-2
eϮϲϭϴe
sůĂƚƚeϵ͘ϭ͗ϮϬϬϲe ϮϬeђŵeнeϭϱeͼeϭϬʹϲeͼeůe

ů͗e–ĞƐƐǁĞƌƚe

sƺŐĞůŵĞƐƐƐĐŚƌĂƵďĞŶeΎe e ďŝƐe ϯϬϬeŵŵe s-fͬs-5ͬ-2
eϮϲϭϴe
sůĂƚƚeϭϬ͘ϭ͗ϮϬϬϭe

ϮeђŵeнeϲeͼeϭϬʹϲeͼeůe
хeϯϬϬeŵŵe ďŝƐe ϭϬϬϬeŵŵe Ϭ͕ϯϬeђŵeнeϭϮeͼeϭϬʹϲeͼeůe

·ŵĨĂŶŐƐŵĂƘďćŶĚĞƌee
ĂƵƐeμƚĂŚůee

e

rrϬϮϲϱͲϯe
sĞƌƐŝŽŶeϵ͘Ϭe

e 3ĂůŝďƌŝĞƌƵŶŐeĂŶeĚĞŶe
=ĞŶŶǁĞƌƚĞŶeĚĞƌe
=ŽƌŵĂůĞe

e e e e
-ƵƌĐŚŵĞƐƐĞƌe ϭϱϬeŵŵe ďŝƐe ϯϬϬeŵŵe Ϭ͕ϳϭeŵŵe
e хeϯϬϬeŵŵe ďŝƐe ϰϬϬeŵŵe Ϭ͕ϭϬϰeŵŵe
·ŵĨĂŶŐe ϰϳϬeŵŵe ďŝƐe ϵϱϬeŵŵe Ϭ͕ϮϮeŵŵe
e хeϵϱϬeŵŵe ďŝƐe ϭϮϱϳeŵŵe Ϭ͕ϯϮϴeŵŵe

�ǇůŝŶĚƌŝƐĐŚĞe=ŽƌŵĂůĞe e e e s-fͬs-5ͬ-2
eϮϲϭϴe
sůĂƚƚeϰ͘ϭ͗ϮϬϬϲe

ZƉƚŝŽŶeϯe

e ĚeŝƐƚeĚĞƌeŐĞŵĞƐƐĞŶĞe
-ƵƌĐŚŵĞƐƐĞƌeJŝŶŐĞeΎe

-ƵƌĐŚŵĞƐƐĞƌee
ϭeŵŵe ďŝƐe ϵϬeŵŵe Ϭ͕ϵeђŵeнeϭϬeͼeϭϬͲϲeͼeĚe

-ŽƌŶĞeΎe
-ƵƌĐŚŵĞƐƐĞƌe ϭeŵŵe ďŝƐe ϭϮϬeŵŵe

s-fͬs-5ͬ-2
eϮϲϭϴe
sůĂƚƚeϰ͘ϭ͗ϮϬϬϲe

ZƉƚŝŽŶeϯe
Ϭ͕ϲeђŵeнeϭ͕ϴeͼeϭϬͲϲeͼeĚe

%ƌƺĨƐƚŝĨƚĞeΎe
-ƵƌĐŚŵĞƐƐĞƌe

ϭeŵŵe ďŝƐe ϮϬeŵŵe
s-fͬs-5ͬ-2
eϮϲϭϴe

sůĂƚƚeϰ͘Ϯ͗ϮϬϬϲe
ZƉƚŝŽŶeϭe

Ϭ͕ϲeђŵeнeϭ͕ϴeͼeϭϬͲϲeͼeĚe
e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϳϮeǀŽŶeϭϳϯ
e

e

sŽƌͲ±ƌƚͲHĂůŝďƌŝĞƌƵŶŐeͲeqćŶŐĞe
3Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e–ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i–iͿ e

–ĞƐƐŐƌƂƘĞeͬe
3ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

–ĞƐƐďĞƌĞŝĐŚeͬe–ĞƐƐƐƉĂŶŶĞe –ĞƐƐďĞĚŝŶŐƵŶŐĞŶe
ͬesĞƌĨĂŚƌĞŶe

5ƌǁĞŝƚĞƌƚĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚee

sĞŵĞƌŬƵŶŐĞŶe

2ĞǁŝŶĚĞůĞŚƌĞŶeΎe
;ĞŝŶͲeƵŶĚeŵĞŚƌŐćŶŐŝŐĞe
ǌǇůŝŶĚƌŝƐĐŚĞerƵƘĞŶͲeƵŶĚe
fŶŶĞŶŐĞǁŝŶĚĞeŵŝƚe
ŐĞƌĂĚůŝŶŝŐĞŶe7ůĂŶŬĞŶ͕e
ƐǇŵŵĞƚƌŝƐĐŚĞŵe%ƌŽĨŝů͕e
=ĞŶŶƐƚĞŝŐƵŶŐeƵŶĚe
=ĞŶŶƉƌŽĨŝůǁŝŶŬĞůͿe

e e e e e

ĚeŝƐƚeĚĞƌeŐĞŵĞƐƐĞŶĞe
7ůĂŶŬĞŶĚƵƌĐŚŵĞƐƐĞƌe

e e e e e

eeerƵƘĞŶŐĞǁŝŶĚĞee
5ŝŶĨĂĐŚĞƌe
7ůĂŶŬĞŶĚƵƌĐŚŵĞƐƐĞƌe

ϭeŵŵe ďŝƐe ϭϮϬeŵŵe

s-fͬs-5ͬ-2
eϮϲϭϴe
sůĂƚƚeϰ͘ϴ͗ϮϬϬϲe

ZƉƚŝŽŶeϭe
-ƌĞŝĚƌĂŚƚŵĞƚŚŽĚĞe
;ƐĞŶŬƌĞĐŚƚeǌƵƌe
2ĞǁŝŶĚĞĂĐŚƐĞͿe

Ϯ͕ϵeђŵeнeϳ͕ϳeͼeϭϬͲϲeͼeĚe

fŶŶĞŶŐĞǁŝŶĚĞee
5ŝŶĨĂĐŚĞƌe

7ůĂŶŬĞŶĚƵƌĐŚŵĞƐƐĞƌee
ϯeŵŵe ďŝƐe ϵϬeŵŵe

s-fͬs-5ͬ-2
eϮϲϭϴe
sůĂƚƚeϰ͘ϵ͗ϮϬϬϲe

ZƉƚŝŽŶeϭe
e

�ǁĞŝŬƵŐĞůŵĞƚŚŽĚĞe
;ƐĞŶŬƌĞĐŚƚeǌƵƌe
2ĞǁŝŶĚĞĂĐŚƐĞͿe

Ϯ͕ϲeђŵeнeϱ͕ϱeͼeϭϬͲϲeͼeĚe

qćŶŐĞŶŵĞƐƐŵŝƚƚĞůe
eeee%ƌƺĨůĞŚƌĞŶe

eeeeeeeeeϬeŵŵe ďŝƐe eeeeeeϳϱeŵŵe rrϬϮϴϲͲϮee
sĞƌƐŝŽŶeϮ͘Ϭe

rƵƘĞŶŵĞƐƐƵŶŐe

ϯϭeђŵe rŶŐĞŶŽŵŵĞŶĞƌee
XĞŵƉĞƌĂƚƵƌďĞƌĞŝĐŚ͗e
ϮϬeΣieцeϭe3e
e
rŶŐĞŶŽŵŵĞŶĞƌeƚŚĞƌŵ͘e
rƵƐĚĞŚŶƵŶŐƐͲŬŽĞĨĨ͗͘ee
ɲeсeϭϭ͕ϱeͼeϭϬͲϲe3Ͳϭe
e
rďǁĞŝĐŚĞŶĚĞe
·ŵŐĞďƵŶŐƐͲ
ďĞĚŝŶŐƵŶŐĞŶeƵŶĚe
–ĂƚĞƌŝĂůŝĞŶeĚĞƌeǌƵe
ŬĂůŝďƌŝĞƌĞŶĚĞŶe
%ƌƺĨůĞŚƌĞŶeĞƌŚƂŚĞŶeĚŝĞe
–ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚ͘e

хeϳϱeŵŵe ďŝƐee ϭϱϬeŵŵe ϯϳeђŵe

Ϭeŵŵe ďŝƐe ϭϱϬeŵŵe
rrϬϮϴϲͲϮee
sĞƌƐŝŽŶeϮ͘Ϭe

fŶŶĞŶŵĞƐƐƵŶŐe
ϯϲeђŵe

Ϭeŵŵe ďŝƐe ϭϱϬeŵŵe
rrϬϮϴϲͲϮee
sĞƌƐŝŽŶeϮ͘Ϭe

XŝĞĨĞŶŵĞƐƐƵŶŐe
ϯϵeђŵe

Ϭe ďŝƐe ϳϱeŵŵe rrϬϮϴϲͲϮee
sĞƌƐŝŽŶeϮ͘Ϭe

μƚƵĨĞŶŵĞƐƐƵŶŐe

ϱϱeђŵe

хeϳϱeŵŵe ďŝƐe ϭϱϬeŵŵe ϳϲeђŵe
e
e e
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e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲHͲϭϱϬϭϵͲϬϭͲϬϭe
e

e
2ƺůƚŝŐeĂď͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e Ϭϱ͘ϬϮ͘ϮϬϮϱe ^ĞŝƚĞeϭϳϯeǀŽŶeϭϳϯ
e

e

sĞƌǁĞŶĚĞƚĞeiďŬƺƌǌƵŶŐĞŶ͗e
e
rre rƌďĞŝƚƐĂŶǁĞŝƐƵŶŐe;ƐĞůďƐƚĞŶƚǁŝĐŬĞůƚĞƐesĞƌĨĂŚƌĞŶͿeĚĞƌeĞƐǌer2e
i–ie iĂůŝďƌĂƚŝŽŶeĂŶĚeŵĞĂƐƵƌĞŵĞŶƚeĐĂƉĂďŝůŝƚŝĞƐe;3ĂůŝďƌŝĞƌͲeƵŶĚe–ĞƐƐŵƂŐůŝĐŚŬĞŝƚĞŶͿe
-f=e -ĞƵƚƐĐŚĞƐefŶƐƚŝƚƵƚeĨƺƌe=ŽƌŵƵŶŐeĞ͘s͘e
-3-ͲJe JŝĐŚƚůŝŶŝĞeĚĞƐe-ĞƵƚƐĐŚĞŶe3ĂůŝďƌŝĞƌĚŝĞŶƐƚĞƐe;-3-Ϳ͕eŚĞƌĂƵƐŐĞŐĞďĞŶeǀŽŶeĚĞƌe%ŚǇƐŝŬĂůŝƐĐŚͲ

XĞĐŚŶŝƐĐŚĞŶesƵŶĚĞƐĂŶƐƚĂůƚe
5=e 5ƵƌŽƉćŝƐĐŚĞe=Žƌŵe
5·Jr–5Xe 5ƵƌŽƉĞĂŶerƐƐŽĐŝĂƚŝŽŶeŽĨe=ĂƚŝŽŶĂůe–ĞƚƌŽůŽŐǇefŶƐƚŝƚƵƚĞƐe

–Be 
ƵĂůŝƚćƚƐŵĂŶĂŐĞŵĞŶƚŚĂŶĚďƵĐŚe;ƐĞůďƐƚĞŶƚǁŝĐŬĞůƚĞƐesĞƌĨĂŚƌĞŶͿeĚĞƌeĞƐǌer2e
e
e
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e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲKͲϭϱϬϭϵͲϬϭͲϬϮe
e

e
7ƺůƚŝŐeĂď͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe ^ĞŝƚĞeϮeǀŽŶeϮϰ
e

e

ĞŝŶƐĐŚůŝĞƘůŝĐŚeƐŽůĐŚĞƌeŝŶeƌĞůĞǀĂŶƚĞŶeƐĞŬƚŽƌĂůĞŶeWƌŽŐƌĂŵŵĞŶ͕eƐŽĨĞƌŶeĚŝĞƐĞeŶĂĐŚĨŽůŐĞŶĚeĂƵƐĚƌƺĐŬůŝĐŚe
ďĞƐƚćƚŝŐƚeǁĞƌĚĞŶ͘e

e
aŝĞerŶĨŽƌĚĞƌƵŶŐĞŶeĂŶeĚĂƐe=ĂŶĂŐĞŵĞŶƚƐǇƐƚĞŵeŝŶeĚĞƌeaä+e1+eä^;ͬä1ieϭϳϬϮϱeƐŝŶĚeŝŶeĞŝŶĞƌeĨƺƌe
4ĂůŝďƌŝĞƌůĂďŽƌĂƚŽƌŝĞŶeƌĞůĞǀĂŶƚĞŶe^ƉƌĂĐŚĞeǀĞƌĨĂƐƐƚeƵŶĚeƐƚĞŚĞŶeŝŶƐŐĞƐĂŵƚeŝŶemďĞƌĞŝŶƐƚŝŵŵƵŶŐeŵŝƚeĚĞŶe
WƌŝŶǌŝƉŝĞŶeĚĞƌeaä+e1+eä^;eϵϬϬϭ͘e
e
e
4ĂůŝďƌŝĞƌƵŶŐĞŶeŝŶeĚĞŶesĞƌĞŝĐŚĞŶ͗e
e
dŚĞƌŵŽĚǇŶĂŵŝƐĐŚĞe*ĞƐƐŐƌƂƘĞŶe

dĞŵƉĞƌĂƚƵƌŵĞƐƐŐƌƂƘĞŶe
− bůŽĐŬŬĂůŝďƌĂƚŽƌĞŶeĂͿe
− zŝƌĞŬƚĂŶǌĞŝŐĞŶĚĞedŚĞƌŵŽŵĞƚĞƌeĂͿe
− KůŝŵĂƐĐŚƌćŶŬĞe;dĞŵƉĞƌĂƚƵƌͿeĂͿee
− dĞŵƉĞƌĂƚƵƌĂŶǌĞŝŐĞŐĞƌćƚĞeƵŶĚee

ͲƐŝŵƵůĂƚŽƌĞŶeĂͿe
− dŚĞƌŵŽƉĂĂƌĞ͕edŚĞƌŵŽĞůĞŵĞŶƚĞeĂͿe
− tŝĚĞƌƐƚĂŶĚƐƚŚĞƌŵŽŵĞƚĞƌeĂͿe
,ĞƵĐŚƚĞŵĞƐƐŐƌƂƘĞŶee
− KůŝŵĂƐĐŚƌćŶŬĞe;,ĞƵĐŚƚĞͿeĂͿee
− *ĞƐƐŐĞƌćƚĞeĨƺƌeĂďƐŽůƵƚĞe,ĞƵĐŚƚĞeĂͿe
− *ĞƐƐŐĞƌćƚĞeĨƺƌeƌĞůĂƚŝǀĞe,ĞƵĐŚƚĞeĂͿe

e
e
e

e
e
*ĞĐŚĂŶŝƐĐŚĞe*ĞƐƐŐƌƂƘĞŶee

− zƌĞŚŵŽŵĞŶƚeĂͿe
− zƌƵĐŬeĂͿe
− KƌĂĨƚeĂͿe
− *ĂƐƐĞeďͿe
− tĂĂŐĞŶeĂͿe

*ĞƐƐŐĞƌćƚĞeŝŵeKƌĂĨƚĨĂŚƌǁĞƐĞŶee
− iďŐĂƐŵĞƐƐŐĞƌćƚĞeĨƺƌe

,ƌĞŵĚǌƺŶĚƵŶŐƐŵŽƚŽƌĞŶeďͿe
− iďŐĂƐŵĞƐƐŐĞƌćƚĞeĨƺƌe

KŽŵƉƌĞƐƐŝŽŶƐǌƺŶĚƵŶŐƐŵŽƚŽƌĞŶeĂͿe
− iƵĨƐƚĞůůĨůćĐŚĞŶeĨƺƌe^ĐŚĞŝŶǁĞƌĨĞƌͲ

&ŝŶƐƚĞůůͲWƌƺĨŐĞƌćƚĞe;i^&WͿeďͿe
− WůĂƚƚĞŶďƌĞŵƐƉƌƺĨƐƚćŶĚĞeďͿe
− ZŽůůĞŶďƌĞŵƐƉƌƺĨƐƚćŶĚĞeďͿe
− ^ĐŚĞŝŶǁĞƌĨĞƌͲ&ŝŶƐƚĞůůͲWƌƺĨŐĞƌćƚĞe;^&WͿeďͿe

zƵƌĐŚĨůƵƐƐŵĞƐƐŐƌƂƘĞŶee
− zƵƌĐŚĨůƵƐƐeǀŽŶe8ĂƐĞŶeĂͿe

e
ĂͿ ĂƵĐŚesŽƌͲKƌƚͲKĂůŝďƌŝĞƌƵŶŐee
ďͿ ŶƵƌesŽƌͲKƌƚͲKĂůŝďƌŝĞƌƵŶŐee

e
,ƺƌe ĚŝĞeŵŝƚe ΎͿe ŐĞŬĞŶŶǌĞŝĐŚŶĞƚĞŶe*ĞƐƐŐƌƂƘĞŶͬKĂůŝďƌŝĞƌŐĞŐĞŶƐƚćŶĚĞe ŝƐƚe ĚĞŵe KĂůŝďƌŝĞƌůĂďŽƌĂƚŽƌŝƵŵ͕e
ŽŚŶĞeĚĂƐƐeĞƐeĞŝŶĞƌeǀŽƌŚĞƌŝŐĞŶe9ŶĨŽƌŵĂƚŝŽŶeƵŶĚe�ƵƐƚŝŵŵƵŶŐeĚĞƌeziŬŬ^eďĞĚĂƌĨ͕eĚŝĞeiŶǁĞŶĚƵŶŐeĚĞƌe
ŚŝĞƌeĂƵĨŐĞĨƺŚƌƚĞŶe/ŽƌŵĞŶͬKĂůŝďƌŝĞƌƌŝĐŚƚůŝŶŝĞŶeŵŝƚeƵŶƚĞƌƐĐŚŝĞĚůŝĐŚĞŶeiƵƐŐĂďĞƐƚćŶĚĞŶeŐĞƐƚĂƚƚĞƚ͘e
zĂƐe KĂůŝďƌŝĞƌůĂďŽƌĂƚŽƌŝƵŵe ǀĞƌĨƺŐƚe ƺďĞƌe ĞŝŶĞe ĂŬƚƵĞůůĞe )ŝƐƚĞe ĂůůĞƌe /ŽƌŵĞŶͬKĂůŝďƌŝĞƌƌŝĐŚƚůŝŶŝĞŶe ŝŵe
ĨůĞǆŝďůĞŶeiŬŬƌĞĚŝƚŝĞƌƵŶŐƐďĞƌĞŝĐŚ͘e
e e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲKͲϭϱϬϭϵͲϬϭͲϬϮe
e

e
7ƺůƚŝŐeĂď͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe ^ĞŝƚĞeϯeǀŽŶeϮϰ
e

e

e

KĂůŝďƌŝĞƌͲeƵŶĚe*ĞƐƐŵƂŐůŝĐŚŬĞŝƚĞŶ�
^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘eϰe

=ĞĐŚĂŶŝƐĐŚĞe=ĞƐƐŐƌƂƘĞŶeʹeaƌƵĐŬe͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘eϰe

=ĞĐŚĂŶŝƐĐŚĞe=ĞƐƐŐƌƂƘĞŶeʹeaƵƌĐŚĨůƵƐƐŵĞƐƐŐƌƂƘĞŶe͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘eϱe
=ĞĐŚĂŶŝƐĐŚĞe=ĞƐƐŐƌƂƘĞŶeʹe4ƌĂĨƚe͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘eϱe

=ĞĐŚĂŶŝƐĐŚĞe=ĞƐƐŐƌƂƘĞŶeʹeaƌĞŚŵŽŵĞŶƚe͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘eϱe
=ĞĐŚĂŶŝƐĐŚĞe=ĞƐƐŐƌƂƘĞŶeʹe=ĂƐƐĞe͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘eϲe

=ĞĐŚĂŶŝƐĐŚĞe=ĞƐƐŐƌƂƘĞŶeʹetĂĂŐĞŶe͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘eϳe

dŚĞƌŵŽĚǇŶĂŵŝƐĐŚĞe=ĞƐƐŐƌƂƘĞŶeʹedĞŵƉĞƌĂƚƵƌŵĞƐƐŐƌƂƘĞŶe͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘eϴe
dŚĞƌŵŽĚǇŶĂŵŝƐĐŚĞe=ĞƐƐŐƌƂƘĞŶeͲeCĞƵĐŚƚĞŵĞƐƐŐƌƂƘĞŶe͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘eϭϬe

^ƚĂŶĚŽƌƚe/ƺƌŶďĞƌŐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘eϭϮe
^ƚĂŶĚŽƌƚeZĞŐĞŶƐďƵƌŐe͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘eϭϯe

^ƚĂŶĚŽƌƚe^ƚĞŝŶĨƵƌƚe͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘eϭϰe
^ƚĂŶĚŽƌƚetŝĞŶe͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘eϭϱe

sŽƌͲKƌƚͲKĂůŝďƌŝĞƌƵŶŐe͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘eϭϲe

dŚĞƌŵŽĚǇŶĂŵŝƐĐŚĞe=ĞƐƐŐƌƂƘĞŶeʹedĞŵƉĞƌĂƚƵƌŵĞƐƐŐƌƂƘĞŶe͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘eϭϲe
dŚĞƌŵŽĚǇŶĂŵŝƐĐŚĞe=ĞƐƐŐƌƂƘĞŶeʹeCĞƵĐŚƚĞŵĞƐƐŐƌƂƘĞŶe͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘eϭϴe

=ĞĐŚĂŶŝƐĐŚĞe=ĞƐƐŐƌƂƘĞŶeʹeaƵƌĐŚĨůƵƐƐŵĞƐƐŐƌƂƘĞŶe͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘eϭϵe
=ĞĐŚĂŶŝƐĐŚĞe=ĞƐƐŐƌƂƘĞŶeʹeaƌƵĐŬe͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘eϮϬe

=ĞĐŚĂŶŝƐĐŚĞe=ĞƐƐŐƌƂƘĞŶeʹe4ƌĂĨƚe͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘eϮϭe
=ĞĐŚĂŶŝƐĐŚĞe=ĞƐƐŐƌƂƘĞŶeʹeaƌĞŚŵŽŵĞŶƚe͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘eϮϭe

=ĞĐŚĂŶŝƐĐŚĞe=ĞƐƐŐƌƂƘĞŶeͲetĂĂŐĞŶe͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘eϮϭe

=ĞĐŚĂŶŝƐĐŚĞe=ĞƐƐŐƌƂƘĞŶeʹe=ĞƐƐŐĞƌćƚĞeŝŵe4ƌĂĨƚĨĂŚƌǁĞƐĞŶe;=ä4Ϳe͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘eϮϮe
sĞƌǁĞŶĚĞƚĞeiďŬƺƌǌƵŶŐĞŶ͗e͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘eϮϰe

e
e
e e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲKͲϭϱϬϭϵͲϬϭͲϬϮe
e

e
7ƺůƚŝŐeĂď͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe ^ĞŝƚĞeϰeǀŽŶeϮϰ
e

e

^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe
e

*ĞĐŚĂŶŝƐĐŚĞe*ĞƐƐŐƌƂƘĞŶeʹezƌƵĐŬe
e
WĞƌŵĂŶĞŶƚĞƐe)ĂďŽƌĂƚŽƌŝƵŵeͲe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe

4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e
=ĞƐƐŐƌƂƘĞeͬe

4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
=ĞƐƐďĞƌĞŝĐŚeͬe
=ĞƐƐƐƉĂŶŶĞe

=ĞƐƐďĞĚŝŶŐƵŶŐĞŶe
ͬesĞƌĨĂŚƌĞŶe

1ƌǁĞŝƚĞƌƚĞe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

aƌƵĐŬee
rďƐŽůƵƚĚƌƵĐŬeƉĂďƐeΎͿe

хeϬeďĂƌe ďŝƐe ϯ͕ϬeďĂƌe
a4aͲZeϲͲϭ͗ϮϬϭϰee

e
4ĂůŝďƌŝĞƌŵĞƚŚŽĚĞ͗e
ƉĂďƐeсeƉĞeнeƉĂŵďe

Ϯ͕ϵeͼeϭϬʹϱeͼeƉĂďƐeнeϭϱeђďĂƌe aƌƵĐŬŵĞĚŝƵŵ͗e7ĂƐe

aŝĞe=ĞƐƐƵŶƐŝĐŚĞƌͲ
ŚĞŝƚeĚĞƐesĂƌŽŵĞƚĞƌƐe
hďĂƌŽeŝƐƚeǌƵe
ďĞƌƺĐŬƐŝĐŚƚŝŐĞŶ͘e

хeϯ͕ϬeďĂƌe ďŝƐe ϮϭeďĂƌe ϯ͕ϰeͼϭϬʹϱͼƉĂďƐeнeϬ͕ϭϵeŵďĂƌe

хeϮϭeďĂƌe ďŝƐe ϭϬϭeďĂƌe ϯ͕ϵͼϭϬʹϱͼƉĂďƐeнeϬ͕ϰϰeŵďĂƌeнehďĂƌŽe

хeϭϬϭeďĂƌe ďŝƐe ϮϱϭeďĂƌe ϱ͕ϭͼϭϬʹϱͼƉĂďƐeнeϯϬeŵďĂƌeнehďĂƌŽe

rďƐŽůƵƚĚƌƵĐŬeƉĂďƐe

ϵϬϬeŵďĂƌe ďŝƐe ϭϬϬϬeŵďĂƌe ĞƐǌeY=Beyyäää͘ϰ͘Ϯe
ǀϱ͘Ϭe Ϯ͕ϵͼϭϬʹϱͼƉĂďƐeнeϭϱeђďĂƌee

ZĞĨĞƌĞŶǌǁĞƌƚ͗ee
;ƉĂďƐeсeƉĂŵďͿe

1ŝŶƉƵŶŬƚŵĞƐƐƵŶŐe
ďĞŝeĂŬƚƵĞůůĞŵe
hŵŐĞďƵŶŐƐĚƌƵĐŬe

rďƐŽůƵƚĚƌƵĐŬeƉĂďƐeΎͿe

ϭeďĂƌ͖eϮeďĂƌe ďŝƐe ϳϭeďĂƌe a4aͲZeϲͲϭ͗ϮϬϭϰee
e

4ĂůŝďƌŝĞƌŵĞƚŚŽĚĞ͗e
ƉĂďƐeсeƉĞeнeƉĂŵďe

ϳ͕ϴͼϭϬʹϱͼeƉĂďƐeнeϬ͕ϯϲeŵďĂƌee
нehďĂƌŽe

ZĞĨĞƌĞŶǌǁĞƌƚee
;ƉĂďƐeсeƉĂŵďͿe

aƌƵĐŬŵĞĚŝƵŵ͗e°ůe

aŝĞe=ĞƐƐƵŶƐŝĐŚĞƌͲ
ŚĞŝƚeĚĞƐesĂƌŽŵĞƚĞƌƐe
hďĂƌŽeŝƐƚeǌƵe
ďĞƌƺĐŬƐŝĐŚƚŝŐĞŶ͘e

хeϳϭeďĂƌe ďŝƐe ϳϬϭeďĂƌe ϴ͕ϮͼϭϬʹϱͼƉĂďƐeнeϬ͕ϳϮeŵďĂƌee
нehďĂƌŽe

rďƐŽůƵƚĚƌƵĐŬeƉĂďƐeΎͿe
хeϬeďĂƌe ďŝƐe ϯϬϭeďĂƌe a4aͲZeϲͲϭ͗ϮϬϭϰee

e
4ĂůŝďƌŝĞƌŵĞƚŚŽĚĞ͗e
ƉĂďƐeсeƉĞeнeƉĂŵďe

ϱ͕ϭͼϭϬʹϱͼƉĂďƐeнeϯϬeŵďĂƌeнehďĂƌŽe
aƌƵĐŬŵĞĚŝƵŵ͗e
tĂƐƐĞƌee

aŝĞe=ĞƐƐƵŶƐŝĐŚĞƌͲ
ŚĞŝƚeĚĞƐesĂƌŽŵĞƚĞƌƐe
hďĂƌŽeŝƐƚeǌƵe
ďĞƌƺĐŬƐŝĐŚƚŝŐĞŶ͘e

хeϯϬϭeďĂƌe ďŝƐe ϭϬϬϭeďĂƌe ϳ͕ϰͼϭϬʹϱͼƉĂďƐeнeϰϬeŵďĂƌeнehďĂƌŽe

WŽƐŝƚŝǀĞƌeƵŶĚeŶĞŐĂƚŝǀĞƌe
mďĞƌĚƌƵĐŬeƉĞeΎͿe

ʹϮϬϬeŵďĂƌe ďŝƐe ϮϬϬeŵďĂƌe

a4aͲZeϲͲϭ͗ϮϬϭϰee
e

4ĂůŝďƌŝĞƌŵĞƚŚŽĚĞ͗e
ƉĞeсeƉĂďƐeͲeƉĂŵďe

ϮϱeђďĂƌe aƌƵĐŬŵĞĚŝƵŵ͗e7ĂƐe

aŝĞe=ĞƐƐƵŶƐŝĐŚĞƌͲ
ŚĞŝƚeĚĞƐesĂƌŽŵĞƚĞƌƐe
hďĂƌŽeŝƐƚeǌƵe
ďĞƌƺĐŬƐŝĐŚƚŝŐĞŶ͘e

хeʹϭeďĂƌe ďŝƐe ϮeďĂƌe Ϯ͕ϯeͼeϭϬʹϱͼƉĞeнeϱϱeђďĂƌeнehďĂƌŽe

хeϮeďĂƌe ďŝƐe ϮϬeďĂƌe ϯ͕ϳeͼeϭϬʹϱͼƉĞeнeϬ͕ϭϵeŵďĂƌee
нehďĂƌŽe

хeϮϬeďĂƌe ďŝƐe ϭϬϬeďĂƌe ϯ͕ϵeͼeϭϬʹϱeͼeƉĞeнeϬ͕ϰϰeŵďĂƌe

хeϭϬϬeďĂƌe ďŝƐee ϭϱϬeďĂƌe ϵeͼeϭϬʹϱͼƉĞeнeϮϯeŵďĂƌe

хeϭϱϬeďĂƌe ďŝƐe ϮϱϬeďĂƌe ϱ͕ϭeͼeϭϬʹϱͼƉĞeнeϯϬeŵďĂƌe

mďĞƌĚƌƵĐŬeƉĞeΎͿe ϬeďĂƌ͖eϭeďĂƌe ďŝƐe ϳϬeďĂƌe
a4aͲZeϲͲϭ͗ϮϬϭϰee

ϳ͕ϴeͼϭϬʹϱͼƉĞeнeϬ͕ϯϲeŵďĂƌe ZĞĨĞƌĞŶǌǁĞƌƚee
;ƉĞeсeϬeďĂƌͿe

aƌƵĐŬŵĞĚŝƵŵ͗e°ůeхeϳϬeďĂƌe ďŝƐe ϳϬϬeďĂƌe ϴ͕ϮeͼeϭϬʹϱͼƉĞeнeϬ͕ϳϮeŵďĂƌe

mďĞƌĚƌƵĐŬeƉĞeΎͿe хeϬeďĂƌe ďŝƐe ϯϬϬeďĂƌe
a4aͲZeϲͲϭ͗ϮϬϭϰee

ϱ͕ϭͼϭϬʹϱͼƉĂďƐeнeϯϬeŵďĂƌee aƌƵĐŬŵĞĚŝƵŵ͗e
tĂƐƐĞƌee

хeϯϬϬeďĂƌe ďŝƐe ϭϬϬϭeďĂƌe ϳ͕ϰeͼϭϬʹϱͼƉĂďƐeнeϰϬeŵďĂƌee

e e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲKͲϭϱϬϭϵͲϬϭͲϬϮe
e

e
7ƺůƚŝŐeĂď͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe ^ĞŝƚĞeϱeǀŽŶeϮϰ
e

e

*ĞĐŚĂŶŝƐĐŚĞe*ĞƐƐŐƌƂƘĞŶeʹezƵƌĐŚĨůƵƐƐŵĞƐƐŐƌƂƘĞŶe
e
WĞƌŵĂŶĞŶƚĞƐe)ĂďŽƌĂƚŽƌŝƵŵeͲe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe

4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e
=ĞƐƐŐƌƂƘĞeͬe

4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
=ĞƐƐďĞƌĞŝĐŚeͬe=ĞƐƐƐƉĂŶŶĞe =ĞƐƐďĞĚŝŶŐƵŶŐĞŶe

ͬesĞƌĨĂŚƌĞŶee
1ƌǁĞŝƚĞƌƚĞe

=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚee sĞŵĞƌŬƵŶŐĞŶe

sŽůƵŵĞŶĚƵƌĐŚĨůƵƐƐeYe
ǀŽŶeƐƚƌƂŵĞŶĚĞŶe7ĂƐĞŶe
aƵƌĐŚĨůƵƐƐŵĞƐƐĞƌeŽĚĞƌe
ͲƌĞŐůĞƌeŵŝƚeĞŝŶĞƌe
rŶǌĞŝŐĞeŽĚĞƌe
=ĞƐƐƵŵĨŽƌŵĞƌeŵŝƚe
ĞůĞŬƚƌŽŶŝƐĐŚĞƌe
^ĐŚŶŝƚƚƐƚĞůůĞe

ϱeŵWͬŵŝŶe ďŝƐe ϱϬeWͬŵŝŶe sŽůƵŵĞƚĞƌee
ĂůƐe+ŽƌŵĂůe Ϭ͕ϯeйe⋅eYeнeϬ͕ϬϮeŵWͬŵŝŶe Yeсe=ĞƐƐǁĞƌƚe

e
4ĂůŝďƌŝĞƌŵĞĚŝƵŵe
ƚƌŽĐŬĞŶĞeWƵĨƚe;ƌĞů͘e
CĞƵĐŚƚĞeфeϭϬeйͿe
=ĞƐƐďĞƌĞŝĐŚĞeďĞǌŽŐĞŶe
ĂƵĨeƚƌŽĐŬĞŶĞeWƵĨƚeǀŽŶe
ϬeΣi͕eϭϬϭϯ͕ϮϱeŵďĂƌe

ϭϬeŵWͬŵŝŶe ďŝƐe ϮϬϬeŵWͬŵŝŶe

WĂŵŝŶĂƌeCůŽǁe
1ůĞŵĞŶƚĞeĂůƐe

+ŽƌŵĂůe

Ϭ͕ϱeйe⋅eYeнeϬ͕ϬϮeŵWͬŵŝŶe

хeϬ͕ϮeWͬŵŝŶe ďŝƐe ϯ͕ϮeWͬŵŝŶe Ϭ͕ϱeйe⋅eYeнeϬ͕ϯϮeŵWͬŵŝŶe

хeϯ͕ϮeWͬŵŝŶe ďŝƐe ϰϬeWͬŵŝŶe Ϭ͕ϱeйe⋅eYeнeϰeŵWͬŵŝŶe

хeϰϬeWͬŵŝŶe ďŝƐe ϲϮϬeWͬŵŝŶe Ϭ͕ϱeйe⋅eYeнeϬ͕ϬϲeWͬŵŝŶe

e

*ĞĐŚĂŶŝƐĐŚĞe*ĞƐƐŐƌƂƘĞŶeʹeKƌĂĨƚe
e
WĞƌŵĂŶĞŶƚĞƐe)ĂďŽƌĂƚŽƌŝƵŵeͲe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe

4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e
=ĞƐƐŐƌƂƘĞeͬe

4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
=ĞƐƐďĞƌĞŝĐŚeͬe=ĞƐƐƐƉĂŶŶĞe =ĞƐƐďĞĚŝŶŐƵŶŐĞŶe

ͬesĞƌĨĂŚƌĞŶee
1ƌǁĞŝƚĞƌƚĞe

=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚee sĞŵĞƌŬƵŶŐĞŶe

4ƌĂĨƚe
=ĞƐƐŐĞƌćƚĞeƵŶĚe
rƵĨŶĞŚŵĞƌeΎͿe

ϱϬe+e ďŝƐe ϱϬeŬ+e
�ƵŐͲeƵŶĚe

aƌƵĐŬŬƌĂĨƚeŶĂĐŚe
a4aͲZeϯͲϯ͗ϮϬϭϴee

Ϭ͕Ϭϱeйe
e

e

*ĞĐŚĂŶŝƐĐŚĞe*ĞƐƐŐƌƂƘĞŶeʹezƌĞŚŵŽŵĞŶƚe
e
WĞƌŵĂŶĞŶƚĞƐe)ĂďŽƌĂƚŽƌŝƵŵeͲe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe

4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e
=ĞƐƐŐƌƂƘĞeͬe

4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
=ĞƐƐďĞƌĞŝĐŚeͬe=ĞƐƐƐƉĂŶŶĞe =ĞƐƐďĞĚŝŶŐƵŶŐĞŶe

ͬesĞƌĨĂŚƌĞŶee
1ƌǁĞŝƚĞƌƚĞe

=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

aƌĞŚŵŽŵĞŶƚee
BĂŶĚďĞƚćƚŝŐƚĞe
aƌĞŚŵŽŵĞŶƚeͲ
^ĐŚƌĂƵďǁĞƌŬǌĞƵŐĞeΎͿe

Ϭ͕Ϯe+⋅ŵee ďŝƐe фeϭe+⋅ŵe
aä+e1+eä^;ee
ϲϳϴϵͲϮ͗ϮϬϭϳee

Ϭ͕ϵeйe aƌĞŚŵŽŵĞŶƚͲ
^ĐŚƌĂƵďĞŶĚƌĞŚĞƌeϭe+⋅ŵe ďŝƐe ϭϬe+⋅ŵe Ϭ͕ϱeйe

Ϭ͕ϰe+⋅ŵe ďŝƐe фeϰe+⋅ŵe Ϭ͕ϳeйe aƌĞŚŵŽŵĞŶƚƐĐŚůƺƐƐĞůe
ϰe+⋅ŵe ďŝƐe ϭϭϭϬe+⋅ŵe Ϭ͕ϱeйe

e

e e
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲKͲϭϱϬϭϵͲϬϭͲϬϮe
e

e
7ƺůƚŝŐeĂď͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe ^ĞŝƚĞeϲeǀŽŶeϮϰ
e

e

*ĞĐŚĂŶŝƐĐŚĞe*ĞƐƐŐƌƂƘĞŶeʹe*ĂƐƐĞe
e
WĞƌŵĂŶĞŶƚĞƐe)ĂďŽƌĂƚŽƌŝƵŵeͲe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe

4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e
=ĞƐƐŐƌƂƘĞeͬe

4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
=ĞƐƐďĞƌĞŝĐŚeͬe=ĞƐƐƐƉĂŶŶĞe =ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe

sĞƌĨĂŚƌĞŶee
1ƌǁĞŝƚĞƌƚĞe

=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

=ĂƐƐĞeŽĚĞƌe
ŬŽŶǀĞŶƚŝŽŶĞůůĞƌe
tćŐĞǁĞƌƚeΎͿe

ϭϬeŵŐe

;ä=WeZϭϭϭͲϬϭ͗ϮϬϬϰee

Ϭ͕ϬϮϱeŵŐe Ĩƺƌe7ĞǁŝĐŚƚƐƐƚƺĐŬĞeŶĂĐŚe
;ä=WeZeϭϭϭͲϭ͗ϮϬϬϰe
ŐĞŵćƘeĚĞƌe4ůĂƐƐĞeCϮeϮϬeŵŐe Ϭ͕ϬϯeŵŐe

ϱϬeŵŐe Ϭ͕ϬϰeŵŐe

ϭϬϬeŵŐe Ϭ͕ϬϭϲeŵŐe Ĩƺƌe7ĞǁŝĐŚƚƐƐƚƺĐŬĞeŶĂĐŚe
;ä=WeZeϭϭϭͲϭ͗ϮϬϬϰe
ŐĞŵćƘeĚĞƌe4ůĂƐƐĞeCϭeϮϬϬeŵŐe Ϭ͕ϬϮϬeŵŐe

ϱϬϬeŵŐe Ϭ͕ϬϮϱeŵŐe

ϭeŐe Ϭ͕ϬϯeŵŐe

ϮeŐe Ϭ͕ϬϰeŵŐe

ϱeŐe Ϭ͕ϬϱeŵŐe

ϭϬeŐe Ϭ͕ϬϲeŵŐe

ϮϬeŐe Ϭ͕ϬϴeŵŐe

ϱϬeŐe Ϭ͕ϭϬeŵŐe

ϭϬϬeŐe Ϭ͕ϭϲeŵŐe

ϮϬϬeŐe Ϭ͕ϯeŵŐe

ϱϬϬeŐe Ϯ͕ϱeŵŐe Ĩƺƌe7ĞǁŝĐŚƚƐƐƚƺĐŬĞeŶĂĐŚe
;ä=WeZeϭϭϭͲϭ͗ϮϬϬϰe
ŐĞŵćƘeĚĞƌe4ůĂƐƐĞeCϮeϭeŬŐe ϱ͕ϬeŵŐe

ϮeŬŐe ϯϬeŵŐe
Ĩƺƌe7ĞǁŝĐŚƚƐƐƚƺĐŬĞeŶĂĐŚe
;ä=WeZeϭϭϭͲϭ͗ϮϬϬϰe
ŐĞŵćƘeĚĞƌe4ůĂƐƐĞe=ϭe

ϱeŬŐe ϮϱeŵŐe
Ĩƺƌe7ĞǁŝĐŚƚƐƐƚƺĐŬĞeŶĂĐŚe
;ä=WeZeϭϭϭͲϭ͗ϮϬϬϰe
ŐĞŵćƘeĚĞƌe4ůĂƐƐĞeCϮe

ϭϬeŬŐe Ϭ͕ϱeŐe
Ĩƺƌe7ĞǁŝĐŚƚƐƐƚƺĐŬĞeŶĂĐŚe
;ä=WeZeϭϭϭͲϭ͗ϮϬϬϰe
ŐĞŵćƘeĚĞƌe4ůĂƐƐĞe=Ϯe

ϮϬeŬŐe Ϭ͕ϯeŐe Ĩƺƌe7ĞǁŝĐŚƚƐƐƚƺĐŬĞeŶĂĐŚe
;ä=WeZeϭϭϭͲϭ͗ϮϬϬϰe
ŐĞŵćƘeĚĞƌe4ůĂƐƐĞe=ϭeϱϬeŬŐe Ϭ͕ϴeŐe

ϭϬeŵŐe ďŝƐe ϮϬeŵŐe

;ä=WeZϭϭϭͲϬϭ͗ϮϬϬϰee

Ϭ͕ϬϯeŵŐe CƌĞŝĞe+ĞŶŶǁĞƌƚĞe

хeϮϬeŵŐe ďŝƐe ϭϬϬeŵŐe Ϭ͕ϬϰeŵŐe

хeϭϬϬeŵŐe ďŝƐe ϮϬϬeŵŐe Ϭ͕ϬϮeŵŐe
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e

e
7ƺůƚŝŐeĂď͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe ^ĞŝƚĞeϳeǀŽŶeϮϰ
e

e

WĞƌŵĂŶĞŶƚĞƐe)ĂďŽƌĂƚŽƌŝƵŵeͲe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe
4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e

=ĞƐƐŐƌƂƘĞeͬe
4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

=ĞƐƐďĞƌĞŝĐŚeͬe=ĞƐƐƐƉĂŶŶĞe =ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

1ƌǁĞŝƚĞƌƚĞe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

=ĂƐƐĞeŽĚĞƌe
ŬŽŶǀĞŶƚŝŽŶĞůůĞƌe
tćŐĞǁĞƌƚeΎͿe

хeϮϬϬeŵŐe ďŝƐe ϱϬϬeŵŐe

;ä=WeZϭϭϭͲϬϭ͗ϮϬϬϰe

Ϭ͕ϬϮϱeŵŐe CƌĞŝĞe+ĞŶŶǁĞƌƚĞe

хeϱϬϬeŵŐe ďŝƐe ϭeŐe Ϭ͕ϬϯeŵŐe
хeϭeŐe ďŝƐe ϮeŐe Ϭ͕ϬϰeŵŐe
хeϮeŐe ďŝƐe ϱeŐe Ϭ͕ϬϱeŵŐe
хeϱeŐe ďŝƐe ϭϬeŐe Ϭ͕ϬϲeŵŐe

хeϭϬeŐe ďŝƐe ϮϬeŐe Ϭ͕ϬϴeŵŐe
хeϮϬeŐe ďŝƐe ϱϬeŐe Ϭ͕ϭϬeŵŐe
хeϱϬeŐe ďŝƐe ϭϬϬeŐe Ϭ͕ϭϲeŵŐe

хeϭϬϬeŐe ďŝƐe ϮϬϬeŐe Ϭ͕ϯeŵŐe
хeϮϬϬeŐe ďŝƐe ϱϬϬeŐe Ϯ͕ϱeŵŐe
хeϱϬϬeŐe ďŝƐe ϭeŬŐe ϱ͕ϬeŵŐe
хeϭeŬŐe ďŝƐe ϮeŬŐe ϯϬeŵŐe
хeϮeŬŐe ďŝƐe ϱeŬŐe ϮϱeŵŐe
хeϱeŬŐe ďŝƐe ϭϬeŬŐe Ϭ͕ϱeŐe

хeϭϬeŬŐe ďŝƐe ϮϬeŬŐe Ϭ͕ϯeŐe
хeϮϬeŬŐe ďŝƐe ϱϬeŬŐe Ϭ͕ϴeŐe
хeϱϬeŬŐe ďŝƐe ϲϱeŬŐe ϭ͕ϲeŐe

e
e
*ĞĐŚĂŶŝƐĐŚĞe*ĞƐƐŐƌƂƘĞŶeʹetĂĂŐĞŶe
e
WĞƌŵĂŶĞŶƚĞƐe)ĂďŽƌĂƚŽƌŝƵŵeͲe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe

4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e
=ĞƐƐŐƌƂƘĞeͬe

4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
=ĞƐƐďĞƌĞŝĐŚeͬe
=ĞƐƐƐƉĂŶŶĞe

=ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

1ƌǁĞŝƚĞƌƚĞe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚee

sĞŵĞƌŬƵŶŐĞŶe

tĂĂŐĞŶee
+ŝĐŚƚƐĞůďƐƚƚćƚŝŐĞe
ĞůĞŬƚƌŽŶŝƐĐŚĞe
tĂĂŐĞŶeΎͿe

чeϮeŬŐe 1hZr=1deĐŐͲϭϴ͗ϮϬϭϱe
a4aͲZͲϳͲϮ͗ϮϬϭϴee

ϳeͼeϭϬͲϳe =ŝƚe7ĞǁŝĐŚƚƐƚƺĐŬĞŶe
7ĞŶĂƵŝŐŬĞŝƚƐŬůĂƐƐĞe1Ϯe
ŶĂĐŚe;ä=WeZϭϭϭͲϭ͗ϮϬϬϰe

чeϱϬeŬŐe ϭeͼeϭϬͲϲee =ŝƚe7ĞǁŝĐŚƚƐƚƺĐŬĞŶe
7ĞŶĂƵŝŐŬĞŝƚƐŬůĂƐƐĞeCϮe
ŶĂĐŚe;ä=WeZϭϭϭͲϭ͗ϮϬϬϰe

чeϭϱϬeŬŐe ϭeͼeϭϬͲϱee =ŝƚe7ĞǁŝĐŚƚƐƚƺĐŬĞŶe
7ĞŶĂƵŝŐŬĞŝƚƐŬůĂƐƐĞe=ϭe
ŶĂĐŚe;ä=WeZϭϭϭͲϭ͗ϮϬϬϰe

e
e e
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e

e
7ƺůƚŝŐeĂď͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe ^ĞŝƚĞeϴeǀŽŶeϮϰ
e

e

dŚĞƌŵŽĚǇŶĂŵŝƐĐŚĞe*ĞƐƐŐƌƂƘĞŶeʹedĞŵƉĞƌĂƚƵƌŵĞƐƐŐƌƂƘĞŶe
e
WĞƌŵĂŶĞŶƚĞƐe)ĂďŽƌĂƚŽƌŝƵŵeͲe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe

4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e
=ĞƐƐŐƌƂƘĞeͬe

4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
=ĞƐƐďĞƌĞŝĐŚeͬe
=ĞƐƐƐƉĂŶŶĞe

=ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

1ƌǁĞŝƚĞƌƚĞe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

tŝĚĞƌƐƚĂŶĚƐͲ
ƚŚĞƌŵŽŵĞƚĞƌ͕ee
ĚŝƌĞŬƚĂŶǌĞŝŐĞŶĚĞe
dŚĞƌŵŽŵĞƚĞƌeŵŝƚe
tŝĚĞƌƐƚĂŶĚƐƐĞŶƐŽƌeΎͿe

Ϭ͕ϬϭeΣie
a4aͲZeϱͲϭϮϬϭϴe

tĂƐƐĞƌƚƌŝƉĞůƉƵŶŬƚe
ϭϱeŵ4e 4ĂůŝďƌŝĞƌƵŶŐeĂŵe

dĞŵƉĞƌĂƚƵƌĨŝǆƉƵŶŬƚe

ʹϴϬeΣie ďŝƐe фeʹϰϬeΣie a4aͲZeϱͲϭ͗ϮϬϭϴe
ŝŵe1ƚŚĂŶŽůďĂĚe

ϰϱeŵ4e sĞƌŐůĞŝĐŚeŵŝƚe
+ŽƌŵĂůǁŝĚĞƌƐƚĂŶĚƐͲ
ƚŚĞƌŵŽŵĞƚĞƌŶe
e

ʹϰϬeΣie ďŝƐe фeϬeΣie Ϯϱeŵ4e
ϬeΣie ďŝƐe ϭϬϬeΣie

a4aͲZeϱͲϭ͗ϮϬϭϴe
ŝŵe^ŝůŝŬŽŶƂůďĂĚe

ϮϬeŵ4e
хeϭϬϬeΣie ďŝƐe ϭϴϬeΣie Ϯϱeŵ4e
хeϭϴϬeΣie ďŝƐe ϮϬϬeΣie ϯϱeŵ4e
хeϮϬϬeΣie ďŝƐe ϯϬϬeΣie Ϭ͕ϮϯeͼeϭϬʹϯeͼedeнeϱeŵ4e
хeϯϬϬeΣie ďŝƐe ϰϬϬeΣie

a4aͲZeϱͲϭ͗ϮϬϭϴe
ŝŵesůŽĐŬŬĂůŝďƌĂƚŽƌe

ϴϬeŵ4e
хeϰϬϬeΣie ďŝƐe ϱϳϬeΣie ϭ͕ϲeͼeϭϬʹϯeͼedeʹeϬ͕ϱϲe4e
хeϱϳϬeΣie ďŝƐe ϳϬϬeΣie ϯϱϬeŵ4e

+ŝĐŚƚĞĚĞůŵĞƚĂůůͲ
dŚĞƌŵŽĞůĞŵĞŶƚĞ͕e
ĚŝƌĞŬƚĂŶǌĞŝŐĞŶĚĞedŚĞƌͲ
ŵŽŵĞƚĞƌeŵŝƚe+ŝĐŚƚͲ
ĞĚĞůŵĞƚĂůůͲdŚĞƌŵŽͲ
ĞůĞŵĞŶƚƐĞŶƐŽƌeΎͿe

ʹϴϬeΣie ďŝƐe фeʹϯϱeΣie a4aͲZeϱͲϯ͗ϮϬϭϴe
ŝŵe1ƚŚĂŶŽůďĂĚe

ϭ͕ϮeͼeϭϬʹϯeͼeۣedeۣeнeϬ͕ϭϯe4e sĞƌŐůĞŝĐŚeŵŝƚe
+ŽƌŵĂůǁŝĚĞƌƐƚĂŶĚƐͲ
ƚŚĞƌŵŽŵĞƚĞƌeʹϯϱeΣie ďŝƐe фeϬeΣie ϭ͕ϮͼeϭϬʹϯeͼeۣedeۣeнeϬ͕Ϭϵe4e

ϬeΣie ďŝƐe ϯϱeΣie a4aͲZeϱͲϯ͗ϮϬϭϴe
ŝŵe^ŝůŝŬŽŶƂůďĂĚe

Ϭ͕Ϭϵe4e
хeϯϱeΣie ďŝƐe ϯϬϬeΣie Ϭ͕ϱeͼeϭϬʹϯeͼedeнeϬ͕ϬϳϮe4e

хeϯϬϬeΣie ďŝƐe ϳϬϬeΣie
a4aͲZeϱͲϯ͗ϮϬϭϴe
ŝŵesůŽĐŬŬĂůŝďƌĂƚŽƌe

Ϭ͕ϲeͼeϭϬʹϯeͼedeнeϬ͕Ϭϳe4e

хeϳϬϬeΣie ďŝƐe ϭϮϭϬeΣie
a4aͲZeϱͲϯ͗ϮϬϭϴe
ŝŵesůŽĐŬŬĂůŝďƌĂƚŽƌe

ϭ͕ϰeͼeϭϬʹϯeͼedeнeϭ͕ϯe4e
sĞƌŐůĞŝĐŚeŵŝƚe+ŽƌŵĂůͲ
dŚĞƌŵŽĞůĞŵĞŶƚe

1ĚĞůŵĞƚĂůůͲ
dŚĞƌŵŽĞůĞŵĞŶƚĞ͕e
ĚŝƌĞŬƚĂŶǌĞŝŐĞŶĚĞe
dŚĞƌŵŽŵĞƚĞƌeŵŝƚe
1ĚĞůŵĞƚĂůůͲdŚĞƌŵŽͲ
ĞůĞŵĞŶƚƐĞŶƐŽƌeΎͿe

ϬeΣie ďŝƐe ϯϱeΣie a4aͲZeϱͲϯ͗ϮϬϭϴe
ŝŵe^ŝůŝŬŽŶƂůďĂĚe

Ϭ͕Ϯϭe4e sĞƌŐůĞŝĐŚeŵŝƚe
+ŽƌŵĂůǁŝĚĞƌƐƚĂŶĚƐͲ
ƚŚĞƌŵŽŵĞƚĞƌeхeϯϱeΣie ďŝƐe ϯϬϬeΣie Ϭ͕ϯeͼeϭϬʹϯeͼedeнeϬ͕Ϯe4e

хeϯϬϬeΣie ďŝƐe ϰϬϬeΣie a4aͲZeϱͲϯ͗ϮϬϭϴe
ŝŵesůŽĐŬŬĂůŝďƌĂƚŽƌe

Ϭ͕ϯeͼeϭϬʹϯeͼedeнeϬ͕Ϯe4e
хeϰϬϬeΣie ďŝƐe ϳϬϬeΣie Ϭ͕ϳeͼeϭϬʹϯeͼedeнeϬ͕Ϯϱe4e

хeϳϬϬeΣie ďŝƐe ϭϮϭϬeΣie
a4aͲZeϱͲϯ͗ϮϬϭϴe
ŝŵesůŽĐŬŬĂůŝďƌĂƚŽƌe

ϭ͕ϰeͼeϭϬʹϯeͼedeнeϭ͕ϯe4e
sĞƌŐůĞŝĐŚeŵŝƚe+ŽƌŵĂůͲ
dŚĞƌŵŽĞůĞŵĞŶƚe

sůŽĐŬŬĂůŝďƌĂƚŽƌĞŶeΎͿe ʹϴϬeΣie ďŝƐe ϬeΣie
a4aͲZeϱͲϰ͗ϮϬϭϴe

Ϭ͕ϭϬe4e sĞƌŐůĞŝĐŚeŵŝƚe
+ŽƌŵĂůǁŝĚĞƌƐƚĂŶĚƐͲ
ƚŚĞƌŵŽŵĞƚĞƌeхeϬeΣie ďŝƐe ϱϬeΣie Ϭ͕Ϭϱϲe4e

хeϱϬeΣie ďŝƐe ϳϬϬeΣie Ϭ͕ϮϭeͼeϭϬʹϯeͼedeнeϬ͕Ϭϯϲe4e
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e

e
7ƺůƚŝŐeĂď͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe ^ĞŝƚĞeϵeǀŽŶeϮϰ
e

e

WĞƌŵĂŶĞŶƚĞƐe)ĂďŽƌĂƚŽƌŝƵŵeͲe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe
4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e

=ĞƐƐŐƌƂƘĞeͬe
4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

=ĞƐƐďĞƌĞŝĐŚeͬe
=ĞƐƐƐƉĂŶŶĞe

=ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

1ƌǁĞŝƚĞƌƚĞe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

dĞŵƉĞƌĂƚƵƌĂŶǌĞŝŐĞŐĞͲ
ƌćƚĞeƵŶĚeͲƐŝŵƵůĂƚŽƌĞŶee
ĨƺƌetŝĚĞƌƐƚĂŶĚƐͲ
ƚŚĞƌŵŽŵĞƚĞƌeΎͿe

WƚϭϬϬe

ʹϭϵϵeΣie
a4aͲZeϱͲϱ͗ϮϬϭϴe

rƌƚĞĨĂŬƚŬĂůŝďƌŝĞƌƵŶŐe

ϭ͕Ϭeŵ4e e

ϬeΣie Ϯ͕ϰeŵ4e

ϮϯϳeΣie ϰ͕ϴeŵ4e

ʹϮϬϬeΣie ďŝƐe ϴϬϬeΣie

a4aͲZeϱͲϱ͗ϮϬϭϴe

ϭϮeͼeϭϬͲϲeͼeۣedeۣeнeϰeŵ4e

WƚϮϱe ʹϮϬϬeΣie ďŝƐe ʹϭϱϬeΣie Ϯ͕ϯeŵ4e
хeʹϭϱϬeΣie ďŝƐe ϴϬϬeΣie ϭϵeͼeϭϬʹϲeͼeۣedeۣeнeϭϬeŵ4e

WƚϱϬϬe ʹϮϬϬeΣie ďŝƐe ϯϬϬeΣie ϭϯeͼeϭϬʹϲeͼeۣedeۣeнeϯ͕ϱeŵ4e

хeϯϬϬeΣie ďŝƐe ϴϬϬeΣie ϭϴeͼeϭϬʹϲeͼeۣedeۣeнeϱ͕ϰŵ4e

WƚϭϬϬϬe ʹϮϬϬeΣie ďŝƐe ϴϬϬeΣie ϭϳeͼeϭϬʹϲeͼeۣedeۣeнeϯ͕ϴeŵ4e

Ĩƺƌe+ŝĐŚƚĞĚĞůŵĞƚĂůůͲ
dŚĞƌŵŽĞůĞŵĞŶƚĞeΎͿe

dǇƉe4e

ʹϮϬϬeΣie ďŝƐe фeϬeΣie

a4aͲZeϱͲϱ͗ϮϬϭϴe
ŽŚŶĞesĞƌŐůĞŝĐŚƐͲ

ƐƚĞůůĞŶŬŽŵƉĞŶƐĂƚŝŽŶe

ϴϱeͼϭϬʹϲeͼeۣedeۣeнeϭϭeŵ4e

e

ϬeΣie ďŝƐe ϭϯϬϬeΣie ϱ͕ϳeͼeϭϬʹϵeͼedeϮee
нeϬ͕ϭϳeͼeϭϬʹϲeͼedeнeϭϭeŵ4e

dǇƉeöe ʹϮϬϬeΣie ďŝƐe фeϬeΣie ϲϭeͼeϭϬʹʹϲeͼeۣedeۣeнeϴeŵ4e
ϬeΣie ďŝƐe ϭϮϬϬeΣie ϱ͕ϲeͼeϭϬʹϲeͼedeнeϴeŵ4e

dǇƉede ʹϮϬϬeΣie ďŝƐe фeϬeΣie ϴϬeͼeϭϬʹϲeͼeۣedeۣeнeϭϭeŵ4e
ϬeΣie ďŝƐe ϰϬϬeΣie ϭϭeŵ4e

dǇƉe1e ʹϮϬϬeΣie ďŝƐe фeϬeΣie ϱϲeͼeϭϬʹϲeͼeۣedeۣeнeϳeŵ4e
ϬeΣie ďŝƐe ϭϬϬϬeΣie ϰ͕ϰeͼeϭϬʹϲeͼedeнeϳeŵ4e

dǇƉe+e ʹϮϬϬeΣie ďŝƐe фeϬeΣie Ϭ͕ϭϮeͼeϭϬʹϯeͼeۣedeۣeнeϭϲeŵ4e

ϬeΣie ďŝƐe ϭϯϬϬeΣie ϭϮeͼeϭϬʹϵeͼedϮee
нeϭϬeͼeϭϬʹϲeͼedeнeϭϲeŵ4e

Ĩƺƌe1ĚĞůŵĞƚĂůůͲ
dŚĞƌŵŽĞůĞŵĞŶƚĞeΎͿe

dǇƉeZ͕edǇƉe^e

ϬeΣie ďŝƐe ϱϬϬeΣie
a4aͲZeϱͲϱ͗ϮϬϭϴe
ŽŚŶĞesĞƌŐůĞŝĐŚƐͲ

ƐƚĞůůĞŶŬŽŵƉĞŶƐĂƚŝŽŶe

ʹϲϰeͼeϭϬʹϲeͼedeнeϳϱeŵ4e e

хeϱϬϬeΣie ďŝƐe ϭϳϲϴeΣie ϰϱeŵ4e

dǇƉese ϬeΣie ďŝƐe ϭϮϬϬeΣie ϮϲeͼedeʹϬ͕ϴϱe
хeϭϮϬϬeΣie ďŝƐe ϭϴϮϬeΣie ϲϬeŵ4e

ĨƺƌedŚĞƌŵŽͲ
ĞůĞŵĞŶƚĞeΎͿe

ʹϮϬϬeΣie ďŝƐe ϭϱϬϬeΣie
a4aͲZeϱͲϱ͗ϮϬϭϴe
ŵŝƚesĞƌŐůĞŝĐŚƐͲ

ƐƚĞůůĞŶŬŽŵƉĞŶƐĂƚŝŽŶe
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hdieсehŶƐŝĐŚĞƌŚĞŝƚeĚĞƐe
rŶǌĞŝŐĞŐĞƌćƚĞƐeĨƺƌe
dŚĞƌŵŽĞůĞŵĞŶƚĞeŽŚŶĞe
sĞƌŐůĞŝĐŚƐƐƚĞůůĞŶͲ
ŬŽŵƉĞŶƐĂƚŝŽŶe

=ĞƐƐŽƌƚĞeŝŶe
4ůŝŵĂƐĐŚƌćŶŬĞŶeŵŝƚe
hŵůƵĨƚeΎͿe

ʹϴϬeΣie ďŝƐe ϭϴϬeΣie a4aͲZeϱͲϳ͗ϮϬϭϴe
=ĞƚŚŽĚĞeie

Ϭ͕ϱϬe4e e

хeϭϴϬeΣie ďŝƐe ϯϬϬeΣie Ϭ͕ϳϬe4e
4ůŝŵĂƐĐŚƌćŶŬĞeŵŝƚe
hŵůƵĨƚeΎͿe

ʹϴϬeΣie ďŝƐe ϭϬϬeΣie
a4aͲZeϱͲϳ͗ϮϬϭϴe

=ĞƚŚŽĚĞereŽĚĞƌese

Ϭ͕ϱϱe4e e

хeϭϬϬeΣie ďŝƐe ϭϴϬeΣie Ϭ͕ϳϱe4e

хeϭϴϬeΣie ďŝƐe ϯϬϬeΣie ϭ͕Ϭe4e

e e
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e

e
7ƺůƚŝŐeĂď͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe ^ĞŝƚĞeϭϬeǀŽŶeϮϰ
e

e

dŚĞƌŵŽĚǇŶĂŵŝƐĐŚĞe*ĞƐƐŐƌƂƘĞŶeͲe,ĞƵĐŚƚĞŵĞƐƐŐƌƂƘĞŶee
e
WĞƌŵĂŶĞŶƚĞƐeKĂůŝďƌŝĞƌůĂďŽƌĂƚŽƌŝƵŵeͲe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe

4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e
=ĞƐƐŐƌƂƘĞeͬe

4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
=ĞƐƐďĞƌĞŝĐŚeͬe
=ĞƐƐƐƉĂŶŶĞe

=ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

1ƌǁĞŝƚĞƌƚĞe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

dĂƵƉƵŶŬƚƚĞŵƉĞƌĂƚƵƌe
dĂƵƐƉŝĞŐĞůͲ
ŚǇŐƌŽŵĞƚĞƌe ʹϮϴeΣie ďŝƐe Ϯϰ͕ϴeΣie

Y=Beyäs͘ϱesĞƌƐŝŽŶeϳ͘Ϭe
WƵĨƚƐƚƌŽŵƚĞŵƉĞƌĂƚƵƌ͗ee

ϭϬeΣieďŝƐeϮϱeΣiee
ƌĞůĂƚŝǀĞeCĞƵĐŚƚĞ͗ee
ϱeйeďŝƐeϵϴeйe

Ϭ͕ϬϴϬe4e

sĞƌŐůĞŝĐŚeŵŝƚe
dĂƵƉƵŶŬƚƐƉŝĞŐĞůͲ
ŚǇŐƌŽŵĞƚĞƌeŝŵe
4ůŝŵĂŐĞŶĞƌĂƚŽƌeŽĚĞƌe
4ůŝŵĂƐĐŚƌĂŶŬe

ʹϭϳeΣie ďŝƐe ϰϰ͕ϴeΣie

Y=Beyäs͘ϱesĞƌƐŝŽŶeϳ͘Ϭe
WƵĨƚƐƚƌŽŵƚĞŵƉĞƌĂƚƵƌ͗ee

хeϮϱeΣieďŝƐeϰϱeΣiee
ƌĞůĂƚŝǀĞeCĞƵĐŚƚĞ͗ee
ϱeйeďŝƐeϵϴeйe

Ϭ͕ϭϬe4e

ʹϯeΣie ďŝƐe ϱϵ͕ϴeΣie

Y=Beyäs͘ϱesĞƌƐŝŽŶeϳ͘Ϭe
WƵĨƚƐƚƌŽŵƚĞŵƉĞƌĂƚƵƌ͗ee

хeϰϱeΣieďŝƐeϲϬeΣiee
ƌĞůĂƚŝǀĞeCĞƵĐŚƚĞ͗ee
ϱeйeďŝƐeϵϴeйe

Ϭ͕ϭϱe4e

ϭϳeΣie ďŝƐe ϴϵ͕ϴeΣie

Y=Beyäs͘ϱesĞƌƐŝŽŶeϳ͘Ϭe
WƵĨƚƐƚƌŽŵƚĞŵƉĞƌĂƚƵƌ͗ee

хeϲϬeΣieďŝƐeϵϬeΣiee
ƌĞůĂƚŝǀĞeCĞƵĐŚƚĞ͗ee
ϭϬeйeďŝƐeϵϴeйe

Ϭ͕ϯe4e

sĞƌŐůĞŝĐŚeŵŝƚe
dĂƵƉƵŶŬƚƐƉŝĞŐĞůͲ
ŚǇŐƌŽŵĞƚĞƌeŝŵe
4ůŝŵĂƐĐŚƌĂŶŬe

ƌĞůĂƚŝǀĞeWƵĨƚĨĞƵĐŚƚĞe
CĞƵĐŚƚĞŵĞƐƐŐĞƌćƚĞe
ƵŶĚe=ĞƐƐƵŵĨŽƌŵĞƌe

ϱeйe ďŝƐe ϮϬeйe Y=Beyäs͘ϱesĞƌƐŝŽŶeϳ͘Ϭe
WƵĨƚƐƚƌŽŵƚĞŵƉĞƌĂƚƵƌ͗e

ϭϬeΣieďŝƐeϮϱeΣie
dĂƵƉƵŶŬƚƚĞŵƉĞƌĂƚƵƌeƚĚ͗ee

ʹϮϴeΣieďŝƐeϮϰ͕ϴeΣie

Ϭ͕Ϯϱeйe sĞƌŐůĞŝĐŚeŵŝƚe
dĂƵƉƵŶŬƚƐƉŝĞŐĞůeŝŵe
4ůŝŵĂŐĞŶĞƌĂƚŽƌeŽĚĞƌe
4ůŝŵĂƐĐŚƌĂŶŬe
e
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĂƵƐŐĞĚƌƺĐŬƚeĂůƐe
rďƐŽůƵƚǁĞƌƚeĚĞƌe
ƌĞůĂƚŝǀĞŶeCĞƵĐŚƚĞe

хeϮϬeйe ďŝƐe ϰϬeйe Ϭ͕ϱϬeйe
хeϰϬeйe ďŝƐe ϲϬeйe Ϭ͕ϳϱeйe
хeϲϬeйe ďŝƐe ϴϬeйe ϭ͕Ϭeйe
хeϴϬeйe ďŝƐe ϵϴeйe ϭ͕Ϯeйe

ϱeйe ďŝƐe ϮϬeйe Y=Beyäs͘ϱesĞƌƐŝŽŶeϳ͘Ϭe
WƵĨƚƐƚƌŽŵƚĞŵƉĞƌĂƚƵƌ͗e

хeϮϱeΣieďŝƐeϰϱeΣie
dĂƵƉƵŶŬƚƚĞŵƉĞƌĂƚƵƌeƚĚ͗ee

ʹϭϳeΣieďŝƐeϰϰ͕ϴeΣie

Ϭ͕ϲϱeйe
хeϮϬeйe ďŝƐe ϰϬeйe Ϭ͕ϵϬeйe
хeϰϬeйe ďŝƐe ϲϬeйe ϭ͕Ϯeйe
хeϲϬeйe ďŝƐe ϴϬeйe ϭ͕ϰeйe
хeϴϬeйe ďŝƐe ϵϴeйe ϭ͕ϲeйe

ϱeйe ďŝƐe ϮϬeйe Y=Beyäs͘ϱesĞƌƐŝŽŶeϳ͘Ϭe
WƵĨƚƐƚƌŽŵƚĞŵƉĞƌĂƚƵƌ͗e

хeϰϱeΣieďŝƐeϲϬeΣie
dĂƵƉƵŶŬƚƚĞŵƉĞƌĂƚƵƌeƚĚ͗ee

ʹϯeΣieďŝƐeϱϵ͕ϴeΣie

Ϭ͕ϴϱeйe
хeϮϬeйe ďŝƐe ϰϬeйe ϭ͕ϭeйe
хeϰϬeйe ďŝƐe ϲϬeйe ϭ͕ϰeйe
хeϲϬeйe ďŝƐe ϴϬeйe ϭ͕ϲeйe
хeϴϬeйe ďŝƐe ϵϴeйe ϭ͕ϴeйe

ϭϬeйe ďŝƐe ϮϬeйe
Y=Beyäs͘ϱesĞƌƐŝŽŶeϳ͘Ϭe
WƵĨƚƐƚƌŽŵƚĞŵƉĞƌĂƚƵƌ͗e

хeϲϬeΣieďŝƐeϵϬeΣie
dĂƵƉƵŶŬƚƚĞŵƉĞƌĂƚƵƌeƚĚ͗ee

ϭϳeΣieďŝƐeϴϵ͕ϴeΣie

ϭ͕ϳeйe sĞƌŐůĞŝĐŚeŵŝƚe
dĂƵƉƵŶŬƚƐƉŝĞŐĞůeŝŶe
4ůŝŵĂƐĐŚƌĂŶŬe

=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĂƵƐŐĞĚƌƺĐŬƚeĂůƐe
rďƐŽůƵƚǁĞƌƚeĚĞƌe
ƌĞůĂƚŝǀĞŶeCĞƵĐŚƚĞe

хeϮϬeйe ďŝƐe ϰϬeйe ϭ͕ϵeйe

хeϰϬeйe ďŝƐe ϲϬeйe Ϯ͕ϭeйe

хeϲϬeйe ďŝƐe ϴϬeйe Ϯ͕ϯeйe

хeϴϬeйe ďŝƐe ϵϴeйe Ϯ͕ϱeйe



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲKͲϭϱϬϭϵͲϬϭͲϬϮe
e

e
7ƺůƚŝŐeĂď͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe ^ĞŝƚĞeϭϭeǀŽŶeϮϰ
e

e

WĞƌŵĂŶĞŶƚĞƐeKĂůŝďƌŝĞƌůĂďŽƌĂƚŽƌŝƵŵeͲe^ƚĂŶĚŽƌƚe&ŝĐŚĞŶĂƵe
4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e

=ĞƐƐŐƌƂƘĞeͬe
4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

=ĞƐƐďĞƌĞŝĐŚeͬe
=ĞƐƐƐƉĂŶŶĞe

=ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

1ƌǁĞŝƚĞƌƚĞe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

=ĞƐƐŽƌƚĞeŝŶe
4ůŝŵĂƐĐŚƌćŶŬĞŶeŵŝƚe
hŵůƵĨƚeΎͿe

ϱeйe ďŝƐe ϯϬeйe

a4aͲZeϱͲϳ͗ϮϬϭϴe
=ĞƚŚŽĚĞeie

WƵĨƚƐƚƌŽŵƚĞŵƉĞƌĂƚƵƌ͗ee
ϭϬeΣieďŝƐeϵϬeΣie

dĂƵƉƵŶŬƚƚĞŵƉĞƌĂƚƵƌeƚĚ͗ee
ʹϮϴeΣieďŝƐeϴϵ͕ϴeΣie

ϭ͕Ϭeйe
CĞƵĐŚƚĞͲZĞĨĞƌĞŶǌǁĞƌƚe
ǁŝƌĚeĂƵƐedĂƵƉƵŶŬƚͲ
ƚĞŵƉĞƌĂƚƵƌeƵŶĚe
WƵĨƚƐƚƌŽŵͲƚĞŵƉĞƌĂƚƵƌe
Ăŵe=ĞƐƐŽƌƚe
ďĞƌĞĐŚŶĞƚ͘e
e
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĂƵƐŐĞĚƌƺĐŬƚeĂůƐe
rďƐŽůƵƚǁĞƌƚeĚĞƌe
ƌĞůĂƚŝǀĞŶeCĞƵĐŚƚĞe

хeϯϬeйe ďŝƐe ϲϬeйe ϭ͕ϱeйe

хeϲϬeйe ďŝƐe ϴϬeйe Ϯ͕Ϭeйe

хeϴϬeйe ďŝƐe ϵϴeйe Ϯ͕ϱeйe

4ůŝŵĂƐĐŚƌćŶŬĞeŵŝƚe
hŵůƵĨƚeΎͿe ϱeйe ďŝƐe ϯϬeйe

a4aͲZeϱͲϳ͗ϮϬϭϴe
=ĞƚŚŽĚĞereŽĚĞƌesee

WƵĨƚƐƚƌŽŵƚĞŵƉĞƌĂƚƵƌ͗ee
ϭϬeΣieďŝƐeϵϬeΣie

dĂƵƉƵŶŬƚƚĞŵƉĞƌĂƚƵƌeƚĚ͗e
ʹϮϴeΣieďŝƐeϴϵ͕ϴeΣie

ϭ͕ϱeйe
CĞƵĐŚƚĞͲZĞĨĞƌĞŶǌǁĞƌƚe
ǁŝƌĚeĂƵƐedĂƵƉƵŶŬƚͲ
ƚĞŵƉĞƌĂƚƵƌeƵŶĚe
WƵĨƚƐƚƌŽŵͲƚĞŵƉĞƌĂƚƵƌe
Ăŵe=ĞƐƐŽƌƚe
ďĞƌĞĐŚŶĞƚ͘e
e
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĂƵƐŐĞĚƌƺĐŬƚeĂůƐe
rďƐŽůƵƚǁĞƌƚeĚĞƌe
ƌĞůĂƚŝǀĞŶeCĞƵĐŚƚĞe

хeϯϬeйe ďŝƐe ϲϬeйe Ϯ͕Ϭeйe

хeϲϬeйe ďŝƐe ϴϬeйe Ϯ͕ϱeйe

хeϴϬeйe ďŝƐe ϵϴeйe ϯ͕Ϭeйe

e
e e
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲKͲϭϱϬϭϵͲϬϭͲϬϮe
e

e
7ƺůƚŝŐeĂď͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe ^ĞŝƚĞeϭϮeǀŽŶeϮϰ
e

e

^ƚĂŶĚŽƌƚe/ƺƌŶďĞƌŐe
e
WĞƌŵĂŶĞŶƚĞƐe)ĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe/ƺƌŶďĞƌŐe

4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e
=ĞƐƐŐƌƂƘĞeͬe

4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
=ĞƐƐďĞƌĞŝĐŚeͬe
=ĞƐƐƐƉĂŶŶĞe

=ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

1ƌǁĞŝƚĞƌƚĞe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

dĞŵƉĞƌĂƚƵƌee
tŝĚĞƌƐƚĂŶĚƐƚŚĞƌŵŽͲ
ŵĞƚĞƌ͕e
ĚŝƌĞŬƚĂŶǌĞŝŐĞŶĚĞe
dŚĞƌŵŽŵĞƚĞƌeŵŝƚe
tŝĚĞƌƐƚĂŶĚƐƐĞŶƐŽƌeΎͿe

оϰϬeΣie ďŝƐe ϬeΣie
a4aͲZeϱͲϭ͗ϮϬϭϴe
ŝŵesůŽĐŬŬĂůŝďƌĂƚŽƌe

൬െͳǡͺ1 ή 1ͳͲିଷ 1 ή 1 ι 1൅ݐ 1ͲǡͲ͸͵1൰ 1+e
sĞƌŐůĞŝĐŚeŵŝƚe
+ŽƌŵĂůǁŝĚĞƌƐƚĂŶĚƐͲ
ƚŚĞƌŵŽŵĞƚĞƌŶ͘ee
ƚ͗edĞŵƉĞƌĂƚƵƌeŝŶeΣi͘e

хeϬeΣie ďŝƐe ϭϱϱeΣie ൬Ͳǡ͵1 ή 1ͳͲିଷ 1 ή 1 ι 1൅ݐ 1ͲǡͲ͸͵1൰ 1+e

zƌĞŚŵŽŵĞŶƚe
BĂŶĚďĞƚćƚŝŐƚĞe
aƌĞŚŵŽŵĞŶƚͲe
^ĐŚƌĂƵďǁĞƌŬǌĞƵŐĞeΎͿe

Ϭ͕Ϯe+ͼŵe ďŝƐe фeϭe+ͼŵe

aä+e1+eä^;eϲϳϴϵͲϮ͗ϮϬϭϳe

Ϭ͕ϵeйe aƌĞŚŵŽŵĞŶƚͲ
^ĐŚƌĂƵďĞŶĚƌĞŚĞƌe

ϭe+ͼŵe ďŝƐe ϭϬe+ͼŵe Ϭ͕ϱeйe

Ϭ͕ϰe+ͼŵe ďŝƐe фeϰ͕Ϭe+ͼŵe Ϭ͕ϳeйe aƌĞŚŵŽŵĞŶƚƐĐŚůƺƐƐĞůe

ϰe+ͼŵe ďŝƐe ϭϭϬϬe+ͼŵe Ϭ͕ϱeйe

e e
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲKͲϭϱϬϭϵͲϬϭͲϬϮe
e

e
7ƺůƚŝŐeĂď͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe ^ĞŝƚĞeϭϯeǀŽŶeϮϰ
e

e

e
^ƚĂŶĚŽƌƚeZĞŐĞŶƐďƵƌŐe
e
WĞƌŵĂŶĞŶƚĞƐe)ĂďŽƌĂƚŽƌŝƵŵeͲe^ƚĂŶĚŽƌƚeZĞŐĞŶƐďƵƌŐe

4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e
=ĞƐƐŐƌƂƘĞeͬe

4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
=ĞƐƐďĞƌĞŝĐŚeͬe=ĞƐƐƐƉĂŶŶĞe =ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe

sĞƌĨĂŚƌĞŶe
1ƌǁĞŝƚĞƌƚĞe

=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚee
sĞŵĞƌŬƵŶŐĞŶe

iďŐĂƐŵĞƐƐŐĞƌćƚĞeĨƺƌe
KŽŵƉƌĞƐƐŝŽŶƐͲ
ǌƺŶĚƵŶŐƐŵŽƚŽƌĞŶe
WĂƌƚŝŬĞůĂŶǌĂŚůͲ
ŬŽŶǌĞŶƚƌĂƚŝŽŶe

WĂƌƚŝŬĞůŐĞŶĞƌĂƚŽƌĞŶe
ƵŶĚeͲŵĞƐƐŐĞƌćƚĞe
;rĞƌŽƐŽůͿe

ϱeͼeϭϬϯeĐŵͲϯe ďŝƐe ϱϬeͼeϭϬϯeĐŵͲϯe
rrϬϯϵϵesĞƌƐŝŽŶeϭ͘Ϭe
sĞƌŬĞŚƌƐďůĂƚƚeϮϬϮϭe
BĞĨƚeϭϭ͕e+ƌ͘eϭϯϯe

ϮϬeйe
aŝĞeŵŝƚƚůĞƌĞeWĂƌƚŝŬĞůͲ
ŐƌƂƘĞeŵƵƐƐeŝŵesĞƌĞŝĐŚe
ǀŽŶeϭϬeŶŵeďŝƐeϮϬϬeŶŵe
ůŝĞŐĞŶ͘ee

хeϱϬeͼeϭϬϯeĐŵͲϯe ďŝƐe ϯeͼeϭϬϲeĐŵͲϯe ϭϯeйe

WĂƌƚŝŬĞůͲ
ŬŽŶǌĞŶƚƌĂƚŝŽŶƐͲ
ƌĞĚƵŬƚŝŽŶƐĨĂŬƚŽƌeWiZCe

ϭ͗ϭe ďŝƐe ϭ͗ϯϬϬϬϬe rrϬϯϵϴesĞƌƐŝŽŶeϭ͘Ϭe ϵeйe
aŝĞeWĂƌƚŝŬĞůŐƌƂƘĞeŵƵƐƐe
ŝŵesĞƌĞŝĐŚeǀŽŶeϭϬeŶŵe
ďŝƐeϮϬϬeŶŵeůŝĞŐĞŶ͘e

WĂƌƚŝŬĞůŵĞƐƐŐĞƌćƚĞeΎͿe
ϭϬϬϬeĐŵͲϯe ďŝƐe ϯϬ͘ϬϬϬeĐŵͲϯe

ϭϬeŶŵeďŝƐeϮϬϬeŶŵe
ä^;eϮϳϴϵϭ͗ϮϬϭϱͲϬϯe

ϭϭeйe
e

e
e e
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e

e
7ƺůƚŝŐeĂď͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe ^ĞŝƚĞeϭϰeǀŽŶeϮϰ
e

e

^ƚĂŶĚŽƌƚe^ƚĞŝŶĨƵƌƚe
e
WĞƌŵĂŶĞŶƚĞƐe)ĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚe^ƚĞŝŶĨƵƌƚe

4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e
=ĞƐƐŐƌƂƘĞeͬe

4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
=ĞƐƐďĞƌĞŝĐŚeͬe
=ĞƐƐƐƉĂŶŶĞe

=ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

1ƌǁĞŝƚĞƌƚĞe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

dĞŵƉĞƌĂƚƵƌee
tŝĚĞƌƐƚĂŶĚƐƚŚĞƌŵŽͲ
ŵĞƚĞƌ͕e
ĚŝƌĞŬƚĂŶǌĞŝŐĞŶĚĞe
dŚĞƌŵŽŵĞƚĞƌeŵŝƚe
tŝĚĞƌƐƚĂŶĚƐƐĞŶƐŽƌeΎͿe

оϰϬeΣie ďŝƐe ϬeΣie a4aͲZeϱͲϭ͗ϮϬϭϴe
ŝŵesůŽĐŬŬĂůŝďƌĂƚŽƌe

൬െͳǡͺ1 ή 1ͳͲିଷ 1 ή 1 ι 1൅ݐ 1ͲǡͲ͸͵1൰ 1+e

sĞƌŐůĞŝĐŚeŵŝƚe
+ŽƌŵĂůǁŝĚĞƌƐƚĂŶĚƐͲ
ƚŚĞƌŵŽŵĞƚĞƌŶ͘e

ƚ͗edĞŵƉĞƌĂƚƵƌeŝŶeΣie
хeϬeΣie ďŝƐe ϭϱϱeΣie ൬Ͳǡ͵1 ή 1ͳͲିଷ 1 ή 1 ι 1൅ݐ 1ͲǡͲ͸͵1൰ 1+e

zƌƵĐŬe
rďƐŽůƵƚĚƌƵĐŬeƉĂďƐeΎͿe

ϬeďĂƌe ďŝƐe ϮϭeďĂƌe
a4aͲZeϲͲϭ͗ϮϬϭϰee

e
4ĂůŝďƌŝĞƌŵĞƚŚŽĚĞ͗e
ƉĂďƐeсeƉĞeнeƉĂŵďe

ϰϱeͼeϭϬʹϲeͼƉĂďƐeнeϬ͕ϲeŵďĂƌee
нehďĂƌŽe

aƌƵĐŬŵĞĚŝƵŵe7ĂƐe
e
aŝĞe=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĚĞƐesĂƌŽŵĞƚĞƌƐehďĂƌŽeŝƐƚe
ǌƵeďĞƌƺĐŬƐŝĐŚƚŝŐĞŶe

хeϮϭeďĂƌe ďŝƐe ϳϬϬeďĂƌe ϳϵeͼeϭϬʹϯeͼeƉĂďƐeнehďĂƌŽe

aƌƵĐŬŵĞĚŝƵŵetĂƐƐĞƌe
e
aŝĞe=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĚĞƐesĂƌŽŵĞƚĞƌƐehďĂƌŽeŝƐƚe
ǌƵeďĞƌƺĐŬƐŝĐŚƚŝŐĞŶe

ŶĞŐĂƚŝǀĞƌeƵŶĚeƉŽƐŝƚŝǀĞƌe
mďĞƌĚƌƵĐŬeƉĞeΎͿe

ʹϮϬϬeŵďĂƌe ďŝƐe ϮϬϬeŵďĂƌe

a4aͲZeϲͲϭ͗ϮϬϭϰ 

ϮϱeͼeϭϬʹϯeŵďĂƌe aƌƵĐŬŵĞĚŝƵŵe7ĂƐe
e
eʹϭeďĂƌe ďŝƐe ϮeďĂƌe ϯϯeͼeϭϬʹϲeͼeƉĞeнeϬ͕ϮϱeŵďĂƌe

хeϮeďĂƌe ďŝƐe ϮϬeďĂƌe ϰϱeͼeϭϬʹϲeͼeƉĞeнeϬ͕ϲeŵďĂƌee

хeϮϬeďĂƌe ďŝƐe ϳϬϬeďĂƌe ϳϵeͼeϭϬʹϯeͼeƉĞe aƌƵĐŬŵĞĚŝƵŵetĂƐƐĞƌe

e e
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e

e
7ƺůƚŝŐeĂď͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe ^ĞŝƚĞeϭϱeǀŽŶeϮϰ
e

e

^ƚĂŶĚŽƌƚetŝĞŶe
e
WĞƌŵĂŶĞŶƚĞƐe)ĂďŽƌĂƚŽƌŝƵŵeʹe^ƚĂŶĚŽƌƚetŝĞŶe

4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e
=ĞƐƐŐƌƂƘĞeͬe

4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
=ĞƐƐďĞƌĞŝĐŚeͬe
=ĞƐƐƐƉĂŶŶĞe

=ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

1ƌǁĞŝƚĞƌƚĞe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

dĞŵƉĞƌĂƚƵƌee
tŝĚĞƌƐƚĂŶĚƐƚŚĞƌŵŽͲ
ŵĞƚĞƌ͕e
ĚŝƌĞŬƚĂŶǌĞŝŐĞŶĚĞe
dŚĞƌŵŽŵĞƚĞƌeŵŝƚe
tŝĚĞƌƐƚĂŶĚƐƐĞŶƐŽƌeΎͿe

оϮϬeΣie ďŝƐe ϭϬϬeΣie
a4aͲZeϱͲϭ͗ϮϬϭϴe
ŝŵe^ŝůŝŬŽŶƂůďĂĚe

Ϭ͕Ϭϰϳe4e

sĞƌŐůĞŝĐŚeŵŝƚe
+ŽƌŵĂůǁŝĚĞƌƐƚĂŶĚƐͲ
ƚŚĞƌŵŽŵĞƚĞƌŶ͘ee
ƚ͗edĞŵƉĞƌĂƚƵƌeŝŶeΣi͘e

zƌƵĐŬe
rďƐŽůƵƚĚƌƵĐŬeƉĂďƐeΎͿe

ϬeďĂƌe ďŝƐe ϮϭeďĂƌe

a4aͲZeϲͲϭ͗ϮϬϭϰee
e

4ĂůŝďƌŝĞƌŵĞƚŚŽĚĞ͗e
ƉĂďƐeсeƉĞeнeƉĂŵďe

ϰϱeͼeϭϬʹϲeͼƉĂďƐee
нeϬ͕ϰϲeŵďĂƌeнehďĂƌŽe

aƌƵĐŬŵĞĚŝƵŵe7ĂƐe
aŝĞe=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĚĞƐesĂƌŽŵĞƚĞƌƐehďĂƌŽeŝƐƚe
ǌƵeďĞƌƺĐŬƐŝĐŚƚŝŐĞŶe

хeϮϭeďĂƌe ďŝƐe ϮϬϬeďĂƌe Ϯ͕ϵeͼeϭϬʹϰeͼeƉĂďƐee
нeϮϳeŵďĂƌeнehďĂƌŽe

хeϮϬϬeďĂƌee ďŝƐe ϭϬϬϬeďĂƌe ϵ͕ϳeͼeϭϬʹϰeͼeƉĂďƐee
нeϱϵeŵďĂƌeнehďĂƌŽe

aƌƵĐŬŵĞĚŝƵŵetĂƐƐĞƌe
aŝĞe=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĚĞƐesĂƌŽŵĞƚĞƌƐehďĂƌŽeŝƐƚe
ǌƵeďĞƌƺĐŬƐŝĐŚƚŝŐĞŶe

ŶĞŐĂƚŝǀĞƌeƵŶĚeƉŽƐŝƚŝǀĞƌe
mďĞƌĚƌƵĐŬeƉĞeΎͿe

ʹϰϬϬeŵďĂƌe ďŝƐe ϰϬϬeŵďĂƌe

a4aͲZeϲͲϭ͗ϮϬϭϰ 

Ϭ͕ϭϬeŵďĂƌe aƌƵĐŬŵĞĚŝƵŵe7ĂƐe
aŝĞe=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĚĞƐesĂƌŽŵĞƚĞƌƐehďĂƌŽeŝƐƚe
ǌƵeďĞƌƺĐŬƐŝĐŚƚŝŐĞŶe

ʹϭeďĂƌe ďŝƐe ϮϬeďĂƌe ϰϱeͼeϭϬʹϲeͼeƉĞeнeϬ͕ϰϲeŵďĂƌe

хeϮϬeďĂƌe ďŝƐe ϮϬϬeďĂƌe Ϯ͕ϵeͼeϭϬʹϰeͼeƉĞeнeϮϳeŵďĂƌe

хeϮϬϬeďĂƌe ďŝƐe ϭϬϬϬeďĂƌe ϵ͕ϳeͼeϭϬʹϰeͼeƉĞeнeϱϵeŵďĂƌe aƌƵĐŬŵĞĚŝƵŵetĂƐƐĞƌe

sŽůƵŵĞŶĚƵƌĐŚĨůƵƐƐeYe
ǀŽŶeƐƚƌƂŵĞŶĚĞŶe7ĂƐĞŶe
aƵƌĐŚĨůƵƐƐŵĞƐƐĞƌeŽĚĞƌe
ͲƌĞŐůĞƌeŵŝƚeĞŝŶĞƌe
rŶǌĞŝŐĞeŽĚĞƌe=ĞƐƐƵŵͲ
ĨŽƌŵĞƌeŵŝƚeĞůĞŬƚƌŽŶŝͲ
ƐĐŚĞƌe^ĐŚŶŝƚƚƐƚĞůůĞe

Ϭ͕ϬϬϱeWͬŵŝŶeďŝƐe Ϭ͕ϬϯeWͬŵŝŶe
Y=Be4ĂƉŝƚĞůe

yys͘ϲ͗esĞƌƐŝŽŶeϳe
e

WĂŵŝŶĂƌeCůŽǁe1ůĞŵĞŶƚĞe
ĂůƐe+ŽƌŵĂůe

Ϭ͕ϯeŵWͬŵŝŶe
Yeсe=ĞƐƐǁĞƌƚe
4ĂůŝďƌŝĞƌŵĞĚŝƵŵeWƵĨƚe
;ƌĞů͘eCĞƵĐŚƚĞeфeϭϬeйͿe
=ĞƐƐďĞƌĞŝĐŚĞeďĞǌŽŐĞŶe
ĂƵĨeƚƌŽĐŬĞŶĞeWƵĨƚeǀŽŶe
ϬeΣi͕eϭϬϭϯ͕ϮϱeŵďĂƌe

хeϬ͕ϬϯeWͬŵŝŶeďŝƐe ϮϬϬeWͬŵŝŶe ϭeйeͼeYe

хeϮϬϬeWͬŵŝŶeďŝƐe ϱϬϬeWͬŵŝŶe =CieĂůƐe+ŽƌŵĂůe Ϭ͕ϴϵeͼeϭϬʹϮeͼeYee
нeϬ͕ϱϮeWͬŵŝŶe

e e
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rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe ^ĞŝƚĞeϭϲeǀŽŶeϮϰ
e

e

sŽƌͲKƌƚͲKĂůŝďƌŝĞƌƵŶŐe
e
dŚĞƌŵŽĚǇŶĂŵŝƐĐŚĞe*ĞƐƐŐƌƂƘĞŶeʹedĞŵƉĞƌĂƚƵƌŵĞƐƐŐƌƂƘĞŶe
e
sŽƌͲKƌƚͲKĂůŝďƌŝĞƌƵŶŐee

4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e
=ĞƐƐŐƌƂƘĞeͬe

4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
=ĞƐƐďĞƌĞŝĐŚeͬe
=ĞƐƐƐƉĂŶŶĞe

=ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

1ƌǁĞŝƚĞƌƚĞe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚee sĞŵĞƌŬƵŶŐĞŶe

tŝĚĞƌƐƚĂŶĚƐͲ
ƚŚĞƌŵŽŵĞƚĞƌ͕ee
ĚŝƌĞŬƚĂŶǌĞŝŐĞŶĚĞe
dŚĞƌŵŽŵĞƚĞƌeŵŝƚe
tŝĚĞƌƐƚĂŶĚƐƐĞŶƐŽƌeΎͿe

ϬeΣie
a4aͲZeϱͲϭ͗ϮϬϭϴe

1ŝƐƉƵŶŬƚe
ϮϬeŵ4e

sĞƌŐůĞŝĐŚeŵŝƚe
+ŽƌŵĂůǁŝĚĞƌƐƚĂŶĚƐͲ
ƚŚĞƌŵŽŵĞƚĞƌe

ʹϰϬeΣie ďŝƐe ϭϬϬeΣie

a4aͲZeϱͲϭ͗ϮϬϭϴe
ŝŵesůŽĐŬŬĂůŝďƌĂƚŽƌe

ϱϬeŵ4e

хeϭϬϬeΣie ďŝƐe ϮϬϬeΣie ϳϱeŵ4e

хeϮϬϬeΣie ďŝƐe ϰϬϬeΣie ϴϬeŵ4e

хeϰϬϬeΣie ďŝƐe ϱϳϬeΣie ϭ͕ϲeͼeϭϬʹϯeͼedeʹeϬ͕ϱϲe4e

хeϱϳϬeΣie ďŝƐe ϳϬϬeΣie ϯϱϬeŵ4e
+ŝĐŚƚĞĚĞůŵĞƚĂůůͲ
dŚĞƌŵŽĞůĞŵĞŶƚĞ͕e
ĚŝƌĞŬƚĂŶǌĞŝŐĞŶĚĞedŚĞƌͲ
ŵŽŵĞƚĞƌeŵŝƚe+ŝĐŚƚͲ
ĞĚĞůŵĞƚĂůůͲdŚĞƌŵŽͲ
ĞůĞŵĞŶƚƐĞŶƐŽƌeΎͿe

ʹϰϬeΣie ďŝƐe ϮϬϬeΣie

a4aͲZeϱͲϯ͗ϮϬϭϴe
ŝŵesůŽĐŬŬĂůŝďƌĂƚŽƌe

Ϭ͕ϴeͼeϭϬʹϯeͼeۣedeۣeнeϬ͕ϭe4e sĞƌŐůĞŝĐŚeŵŝƚe
+ŽƌŵĂůǁŝĚĞƌƐƚĂŶĚƐͲ
ƚŚĞƌŵŽŵĞƚĞƌŶeхeϮϬϬeΣie ďŝƐe ϰϬϬeΣie ϭ͕ϬeͼeϭϬʹϯeͼedeнeϬ͕Ϭϴe4e

хeϰϬϬeΣie ďŝƐe ϳϬϬeΣie Ϭ͕ϲeͼeϭϬʹϯeͼedeнeϬ͕Ϭϳe4e

хeϳϬϬeΣie ďŝƐe ϭϮϭϬeΣie ϭ͕ϰeͼeϭϬʹϯeͼedeнeϭ͕ϯe4e sĞƌŐůĞŝĐŚeŵŝƚe+ŽƌŵĂůͲ
dŚĞƌŵŽĞůĞŵĞŶƚe

1ĚĞůŵĞƚĂůůͲ
dŚĞƌŵŽĞůĞŵĞŶƚĞ͕e
ĚŝƌĞŬƚĂŶǌĞŝŐĞŶĚĞe
dŚĞƌŵŽŵĞƚĞƌeŵŝƚe
1ĚĞůŵĞƚĂůůͲdŚĞƌŵŽͲ
ĞůĞŵĞŶƚƐĞŶƐŽƌeΎͿe

ϬeΣie ďŝƐe ϭϬϬeΣie

a4aͲZeϱͲϯ͗ϮϬϭϴe
ŝŵesůŽĐŬŬĂůŝďƌĂƚŽƌe

Ϭ͕ϮϮe4e sĞƌŐůĞŝĐŚeŵŝƚe
+ŽƌŵĂůǁŝĚĞƌƐƚĂŶĚƐͲ
ƚŚĞƌŵŽŵĞƚĞƌeхeϭϬϬeΣie ďŝƐe ϮϬϬeΣie Ϭ͕Ϯϱe4e

хeϮϬϬeΣie ďŝƐe ϰϬϬeΣie Ϭ͕ϯeͼeϭϬʹϯeͼedeнeϬ͕Ϯe4e

хeϰϬϬeΣie ďŝƐe ϳϬϬeΣie Ϭ͕ϳeͼeϭϬʹϯeͼedeнeϬ͕Ϯϱe4e

хeϳϬϬeΣie ďŝƐe ϭϮϭϬeΣie ϭ͕ϰeͼeϭϬʹϯeͼedeнeϭ͕ϯe4e sĞƌŐůĞŝĐŚeŵŝƚe+ŽƌŵĂůͲ
dŚĞƌŵŽĞůĞŵĞŶƚe

sůŽĐŬŬĂůŝďƌĂƚŽƌĞŶeΎͿe ʹϴϬeΣie ďŝƐe ϬeΣie

a4aͲZeϱͲϰ͗ϮϬϭϴe

Ϭ͕ϭϬe4e sĞƌŐůĞŝĐŚeŵŝƚe
+ŽƌŵĂůǁŝĚĞƌƐƚĂŶĚƐͲ
ƚŚĞƌŵŽŵĞƚĞƌeхeϬeΣie ďŝƐe ϱϬeΣie Ϭ͕Ϭϱϲe4e

хeϱϬeΣie ďŝƐe ϳϬϬeΣie Ϭ͕ϮϭeͼeϭϬʹϯeͼedeнeϬ͕Ϭϯϲe4e
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rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe ^ĞŝƚĞeϭϳeǀŽŶeϮϰ
e

e

sŽƌͲKƌƚͲKĂůŝďƌŝĞƌƵŶŐee
4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e

=ĞƐƐŐƌƂƘĞeͬe
4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

=ĞƐƐďĞƌĞŝĐŚeͬe
=ĞƐƐƐƉĂŶŶĞe

=ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

1ƌǁĞŝƚĞƌƚĞe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚee sĞŵĞƌŬƵŶŐĞŶe

dĞŵƉĞƌĂƚƵƌĂŶǌĞŝŐĞŐĞͲ
ƌćƚĞeƵŶĚeͲƐŝŵƵůĂƚŽƌĞŶee
ĨƺƌetŝĚĞƌƐƚĂŶĚƐͲ
ƚŚĞƌŵŽŵĞƚĞƌeΎͿe

WƚϭϬϬee

ʹϭϵϵeΣie
a4aͲZeϱͲϱ͗ϮϬϭϴe

rƌƚĞĨĂŬƚŬĂůŝďƌŝĞƌƵŶŐe

ϭ͕Ϭeŵ4e e

ϬeΣie Ϯ͕ϰeŵ4e
ϮϯϳeΣie ϰ͕ϴeŵ4e

ʹϮϬϬeΣie ďŝƐe ϴϬϬeΣie

a4aͲZeϱͲϱ͗ϮϬϭϴe
ŽŚŶĞesĞƌŐůĞŝĐŚƐͲ

ƐƚĞůůĞŶŬŽŵƉĞŶƐĂƚŝŽŶe

ϭϮeͼeϭϬʹϲeͼeۣedeۣeнeϰeŵ4e

WƚϮϱe ʹϮϬϬeΣie ďŝƐe ʹϭϱϬeΣie Ϯ͕ϯeŵ4e
хeʹϭϱϬeΣie ďŝƐe ϴϬϬeΣie ϭϵeͼeϭϬʹϲeͼeۣedeۣeнeϭϬeŵ4e

WƚϱϬϬe ʹϮϬϬeΣie ďŝƐe ϯϬϬeΣie ϭϯeͼeϭϬʹϲeͼeۣedeۣeнeϯ͕ϱeŵ4e
хeϯϬϬeΣie ďŝƐe ϴϬϬeΣie ϭϴeͼeϭϬʹϲeͼeۣedeۣeнeϱ͕ϰeŵ4e

WƚϭϬϬϬe ʹϮϬϬeΣie ďŝƐe ϴϬϬeΣie ϭϳeͼeϭϬʹϲeͼeۣedeۣeнeϯ͕ϴeŵ4e
Ĩƺƌe+ŝĐŚƚĞĚĞůŵĞƚĂůůͲ
dŚĞƌŵŽĞůĞŵĞŶƚĞeΎͿe

dǇƉe4e

ʹϮϬϬeΣie ďŝƐe фeϬeΣie ϴϱeͼeϭϬʹϲeͼeۣedeۣeнeϭϭeŵ4e e

ϬeΣie ďŝƐe ϭϯϬϬeΣie ϱ͕ϳeͼeϭϬʹϵeͼedeϮee
нeϬ͕ϭϳeͼeϭϬʹϲeͼedeнeϭϭeŵ4e

dǇƉeöe ʹϮϬϬeΣie ďŝƐe фeϬeΣie ϲϭeͼeϭϬʹϲeͼeۣedeۣeнeϴeŵ4e
ϬeΣie ďŝƐe ϭϮϬϬeΣie ϱ͕ϲeͼeϭϬʹϲeͼedeнeϴeŵ4e

dǇƉede ʹϮϬϬeΣie ďŝƐe фeϬeΣie ϴϬeͼeϭϬʹϲeͼeۣedeۣeнeϭϭeŵ4e
ϬeΣie ďŝƐe ϰϬϬeΣie ϭϭeŵ4e

dǇƉe1e ʹϮϬϬeΣie ďŝƐe фeϬeΣie ϱϲeͼeϭϬʹϲeͼeۣedeۣeнeϳeŵ4e
ϬeΣie ďŝƐe ϭϬϬϬeΣie ϰ͕ϰeͼeϭϬʹϲeͼedeнeϳeŵ4e

dǇƉe+e ʹϮϬϬeΣie ďŝƐe фeϬeΣie Ϭ͕ϭϮeͼeϭϬͲϯeͼeۣedeۣeнeϭϲeŵ4e

ϬeΣie ďŝƐe ϭϯϬϬeΣie ϭϮeͼeϭϬʹϵeͼedeϮee
нeϭϬeͼeϭϬʹϲeͼedeнeϭϲeŵ4e

Ĩƺƌe1ĚĞůŵĞƚĂůůͲ
dŚĞƌŵŽĞůĞŵĞŶƚĞeΎͿe

dǇƉeZ͕edǇƉe^e

ϬeΣie ďŝƐe ϱϬϬeΣie
a4aͲZeϱͲϱ͗ϮϬϭϴe
ŽŚŶĞesĞƌŐůĞŝĐŚƐͲ

ƐƚĞůůĞŶŬŽŵƉĞŶƐĂƚŝŽŶe

ʹϲϰeͼeϭϬʹϲeͼedeнeϳϱeŵ4e e

хeϱϬϬeΣie ďŝƐe ϭϳϲϴeΣie ϰϱeŵ4e

dǇƉese ϬeΣie ďŝƐe ϭϮϬϬeΣie ϮϲeͼedeeʹϬ͕ϴϱe
хeϭϮϬϬeΣie ďŝƐe ϭϴϮϬeΣie ϲϬeŵ4e

ĨƺƌedŚĞƌŵŽͲ
ĞůĞŵĞŶƚĞeΎͿe

ʹϮϬϬeΣie ďŝƐe ϭϱϬϬeΣie
a4aͲZeϱͲϱ͗ϮϬϭϴe
ŵŝƚesĞƌŐůĞŝĐŚƐͲ

ƐƚĞůůĞŶŬŽŵƉĞŶƐĂƚŝŽŶe
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+ e

hdieсehŶƐŝĐŚĞƌŚĞŝƚeĚĞƐe
rŶǌĞŝŐĞŐĞƌćƚĞƐeĨƺƌe
dŚĞƌŵŽĞůĞŵĞŶƚĞeŽŚŶĞe
sĞƌŐůĞŝĐŚƐƐƚĞůůĞŶͲ
ŬŽŵƉĞŶƐĂƚŝŽŶe

=ĞƐƐŽƌƚĞeŝŶe
4ůŝŵĂƐĐŚƌćŶŬĞŶeŵŝƚe
hŵůƵĨƚeΎͿe

ʹϴϬeΣie ďŝƐe ϭϴϬeΣie a4aͲZeϱͲϳ͗ϮϬϭϴe
=ĞƚŚŽĚĞeie

Ϭ͕ϱϬe4e e

хeϭϴϬeΣie ďŝƐe ϯϬϬeΣie Ϭ͕ϳϬe4e
4ůŝŵĂƐĐŚƌćŶŬĞeŵŝƚe
hŵůƵĨƚeΎͿe

ʹϴϬeΣie ďŝƐe ϭϬϬeΣie
a4aͲZeϱͲϳ͗ϮϬϭϴe

=ĞƚŚŽĚĞereŽĚĞƌese

Ϭ͕ϱϱe4e e

хeϭϬϬeΣie ďŝƐe ϭϴϬeΣie Ϭ͕ϳϱe4e
хeϭϴϬeΣie ďŝƐe ϯϬϬeΣie ϭ͕Ϭe4e

e e
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iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲKͲϭϱϬϭϵͲϬϭͲϬϮe
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e
7ƺůƚŝŐeĂď͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe ^ĞŝƚĞeϭϴeǀŽŶeϮϰ
e

e

dŚĞƌŵŽĚǇŶĂŵŝƐĐŚĞe*ĞƐƐŐƌƂƘĞŶeʹe,ĞƵĐŚƚĞŵĞƐƐŐƌƂƘĞŶee
e
sŽƌͲKƌƚͲKĂůŝďƌŝĞƌƵŶŐe

4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e
=ĞƐƐŐƌƂƘĞeͬe

4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
=ĞƐƐďĞƌĞŝĐŚeͬe
=ĞƐƐƐƉĂŶŶĞe

=ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

1ƌǁĞŝƚĞƌƚĞe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚee sĞŵĞƌŬƵŶŐĞŶe

dĂƵƉƵŶŬƚƚĞŵƉĞƌĂƚƵƌe
dĂƵƐƉŝĞŐĞůͲ
ŚǇŐƌŽŵĞƚĞƌe ʹϮϴeΣie ďŝƐe Ϯϰ͕ϱeΣie

Y=Beyäs͘ϱesĞƌƐŝŽŶeϳ͘Ϭe
WƵĨƚƐƚƌŽŵƚĞŵƉĞƌĂƚƵƌ͗ee

ϭϬeΣieďŝƐeϮϱeΣiee
ƌĞůĂƚŝǀĞeCĞƵĐŚƚĞ͗ee
ϱeйeďŝƐeϵϱeйe

Ϭ͕ϬϴϬe4e

sĞƌŐůĞŝĐŚeŵŝƚe
dĂƵƉƵŶŬƚƐƉŝĞŐĞůͲ
ŚǇŐƌŽŵĞƚĞƌeŝŵe
4ůŝŵĂŐĞŶĞƌĂƚŽƌe

ʹϭϳeΣie ďŝƐe ϰϰeΣie

Y=Beyäs͘ϱesĞƌƐŝŽŶeϳ͘Ϭe
WƵĨƚƐƚƌŽŵƚĞŵƉĞƌĂƚƵƌ͗ee

хeϮϱeΣieďŝƐeϰϱeΣiee
ƌĞůĂƚŝǀĞeCĞƵĐŚƚĞ͗ee
ϱeйeďŝƐeϵϱeйe

Ϭ͕ϭϬe4e

ʹϯeΣie ďŝƐe ϱϴeΣie

Y=Beyäs͘ϱesĞƌƐŝŽŶeϳ͘Ϭe
WƵĨƚƐƚƌŽŵƚĞŵƉĞƌĂƚƵƌ͗ee

хeϰϱeΣieďŝƐeϲϬeΣiee
ƌĞůĂƚŝǀĞeCĞƵĐŚƚĞ͗ee
ϱeйeďŝƐeϵϬeйe

Ϭ͕ϭϱe4e

ƌĞůĂƚŝǀĞeWƵĨƚĨĞƵĐŚƚĞee
CĞƵĐŚƚĞŵĞƐƐŐĞƌćƚĞe
ƵŶĚe=ĞƐƐƵŵĨŽƌŵĞƌe

ϱeйe ďŝƐe ϮϬeйe
Y=Beyäs͘ϱesĞƌƐŝŽŶeϳ͘Ϭe
WƵĨƚƐƚƌŽŵƚĞŵƉĞƌĂƚƵƌ͗ee

ϭϬeΣieďŝƐeϮϱeΣie
dĂƵƉƵŶŬƚƚĞŵƉĞƌĂƚƵƌeƚĚ͗e

ʹϮϴeΣieďŝƐeϮϰ͕ϱeΣie

Ϭ͕Ϯϱeйe =ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĂƵƐŐĞĚƌƺĐŬƚeĂůƐe
rďƐŽůƵƚǁĞƌƚeĚĞƌe
ƌĞůĂƚŝǀĞŶeCĞƵĐŚƚĞe
e
sĞƌŐůĞŝĐŚeŵŝƚee
dĂƵƉƵŶŬƚƐƉŝĞŐĞůeŝŵe
4ůŝŵĂŐĞŶĞƌĂƚŽƌe

хeϮϬeйe ďŝƐe ϰϬeйe Ϭ͕ϱϬeйe

хeϰϬeйe ďŝƐe ϲϬeйe Ϭ͕ϳϱeйe

хeϲϬeйe ďŝƐe ϴϬeйe ϭ͕Ϭeйe

хeϴϬeйe ďŝƐe ϵϱeйe ϭ͕Ϯeйe

ϱeйe ďŝƐe ϮϬeйe
Y=Beyäs͘ϱesĞƌƐŝŽŶeϳ͘Ϭe
WƵĨƚƐƚƌŽŵƚĞŵƉĞƌĂƚƵƌ͗e

хeϮϱeΣieďŝƐeϰϱeΣie
dĂƵƉƵŶŬƚƚĞŵƉĞƌĂƚƵƌeƚĚ͗e

ʹϭϳeΣieďŝƐeϰϰeΣie

Ϭ͕ϲϱeйe

хeϮϬeйe ďŝƐe ϰϬeйe Ϭ͕ϵϬeйe

хeϰϬeйe ďŝƐe ϲϬeйe ϭ͕Ϯeйe

хeϲϬeйe ďŝƐe ϴϬeйe ϭ͕ϰeйe

хeϴϬeйe ďŝƐe ϵϱeйe ϭ͕ϲeйe

ϱeйe ďŝƐe ϮϬeйe
Y=Beyäs͘ϱesĞƌƐŝŽŶeϳ͘Ϭe
WƵĨƚƐƚƌŽŵƚĞŵƉĞƌĂƚƵƌ͗e

хeϰϱeΣieďŝƐeϲϬeΣie
dĂƵƉƵŶŬƚƚĞŵƉĞƌĂƚƵƌeƚĚ͗e

ʹϯeΣieďŝƐeϱϴeΣie

Ϭ͕ϴϱeйe

хeϮϬeйe ďŝƐe ϰϬeйe ϭ͕ϭeйe

хeϰϬeйe ďŝƐe ϲϬeйe ϭ͕ϰeйe

хeϲϬeйe ďŝƐe ϴϬeйe ϭ͕ϲeйe

хeϴϬeйe ďŝƐe ϵϬeйe ϭ͕ϴeйe
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e

e
7ƺůƚŝŐeĂď͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe ^ĞŝƚĞeϭϵeǀŽŶeϮϰ
e

e

sŽƌͲKƌƚͲKĂůŝďƌŝĞƌƵŶŐe
4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e

=ĞƐƐŐƌƂƘĞeͬe
4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe

=ĞƐƐďĞƌĞŝĐŚeͬe
=ĞƐƐƐƉĂŶŶĞe

=ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

1ƌǁĞŝƚĞƌƚĞe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚee sĞŵĞƌŬƵŶŐĞŶe

=ĞƐƐŽƌƚĞeŝŶe
4ůŝŵĂƐĐŚƌćŶŬĞŶeŵŝƚe
hŵůƵĨƚeΎͿe

ϱeйe ďŝƐe ϯϬeйe
a4aͲZeϱͲϳ͗ϮϬϭϴe
=ĞƚŚŽĚĞeie

WƵĨƚƐƚƌŽŵƚĞŵƉĞƌĂƚƵƌ͗ee
ϭϬeΣieďŝƐeϵϬeΣie

dĂƵƉƵŶŬƚƚĞŵƉĞƌĂƚƵƌeƚĚ͗ee
ʹϮϴeΣieďŝƐeϴϵ͕ϴeΣie

ϭ͕Ϭeйe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĂƵƐŐĞĚƌƺĐŬƚeĂůƐe
rďƐŽůƵƚǁĞƌƚeĚĞƌe
ƌĞůĂƚŝǀĞŶeCĞƵĐŚƚĞe
e
CĞƵĐŚƚĞͲZĞĨĞƌĞŶǌǁĞƌƚe
ǁŝƌĚeĂƵƐedĂƵƉƵŶŬƚͲ
ƚĞŵƉĞƌĂƚƵƌeƵŶĚe
WƵĨƚƐƚƌŽŵƚĞŵƉĞƌĂƚƵƌe
Ăŵe=ĞƐƐŽƌƚeďĞƌĞĐŚŶĞƚe

хeϯϬeйe ďŝƐe ϲϬeйe ϭ͕ϱeйe

хeϲϬeйe ďŝƐe ϴϬeйe Ϯ͕Ϭeйe

хeϴϬeйe ďŝƐe ϵϴeйee Ϯ͕ϱeйe

4ůŝŵĂƐĐŚƌćŶŬĞeŵŝƚe
hŵůƵĨƚeΎͿe ϱeйe ďŝƐe ϯϬeйe

a4aͲZeϱͲϳ͗ϮϬϭϴe
=ĞƚŚŽĚĞereŽĚĞƌesee

WƵĨƚƐƚƌŽŵƚĞŵƉĞƌĂƚƵƌ͗ee
ϭϬeΣieďŝƐeϵϬeΣie

dĂƵƉƵŶŬƚƚĞŵƉĞƌĂƚƵƌeƚĚ͗ee
ʹϮϴeΣieďŝƐeϴϵ͕ϴeΣie

ϭ͕ϱeйe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĂƵƐŐĞĚƌƺĐŬƚeĂůƐe
rďƐŽůƵƚǁĞƌƚeĚĞƌe
ƌĞůĂƚŝǀĞŶeCĞƵĐŚƚĞe
e
CĞƵĐŚƚĞͲZĞĨĞƌĞŶǌǁĞƌƚe
ǁŝƌĚeĂƵƐedĂƵƉƵŶŬƚͲ
ƚĞŵƉĞƌĂƚƵƌeƵŶĚe
WƵĨƚƐƚƌŽŵƚĞŵƉĞƌĂƚƵƌe
Ăŵe=ĞƐƐŽƌƚeďĞƌĞĐŚŶĞƚe

хeϯϬeйe ďŝƐe ϲϬeйe Ϯ͕Ϭeйe

хeϲϬeйe ďŝƐe ϴϬeйe Ϯ͕ϱeйe

хeϴϬeйe ďŝƐe ϵϴeйe ϯ͕Ϭeйe

e
e
*ĞĐŚĂŶŝƐĐŚĞe*ĞƐƐŐƌƂƘĞŶeʹezƵƌĐŚĨůƵƐƐŵĞƐƐŐƌƂƘĞŶe
e
sŽƌͲKƌƚͲKĂůŝďƌŝĞƌƵŶŐe

4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e
=ĞƐƐŐƌƂƘĞeͬe

4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
=ĞƐƐďĞƌĞŝĐŚeͬe
=ĞƐƐƐƉĂŶŶĞe

=ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

1ƌǁĞŝƚĞƌƚĞe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

sŽůƵŵĞŶĚƵƌĐŚĨůƵƐƐeYe
ǀŽŶeƐƚƌƂŵĞŶĚĞŶe7ĂƐĞŶe
aƵƌĐŚĨůƵƐƐŵĞƐƐĞƌeŽĚĞƌe
ͲƌĞŐůĞƌeŵŝƚeĞŝŶĞƌe
rŶǌĞŝŐĞeŽĚĞƌe
=ĞƐƐƵŵĨŽƌŵĞƌeŵŝƚe
ĞůĞŬƚƌŽŶŝƐĐŚĞƌe
^ĐŚŶŝƚƚƐƚĞůůĞe

Ϭ͕ϬϬϱeWͬŵŝŶe ďŝƐe Ϭ͕ϬϯeWͬŵŝŶe
WĂŵŝŶĂƌeCůŽǁe1ůĞŵĞŶƚĞe

ĂůƐe+ŽƌŵĂůe

Ϭ͕ϯeŵWͬŵŝŶe
Yeсe=ĞƐƐǁĞƌƚe
4ĂůŝďƌŝĞƌŵĞĚŝƵŵe
ƚƌŽĐŬĞŶĞeWƵĨƚee
;ƌĞů͘eCĞƵĐŚƚĞeфeϭϬeйͿe
=ĞƐƐďĞƌĞŝĐŚĞeďĞǌŽŐĞŶe
ĂƵĨeƚƌŽĐŬĞŶĞeWƵĨƚeǀŽŶe
ϬeΣi͕eϭϬϭϯ͕ϮϱeŵďĂƌe

хeϬ͕ϬϯeWͬŵŝŶe ďŝƐe ϮϬϬeWͬŵŝŶe ϭeͼeϭϬͲϮe⋅eYe

хeϮϬϬeWͬŵŝŶe ďŝƐe ϱϬϬeWͬŵŝŶe =CieĂůƐe+ŽƌŵĂůe Ϭ͕ϴϵeͼeϭϬʹϮe⋅eYeнeϬ͕ϱϮeWͬŵŝŶe

e
e e
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e

e
7ƺůƚŝŐeĂď͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe ^ĞŝƚĞeϮϬeǀŽŶeϮϰ
e

e

*ĞĐŚĂŶŝƐĐŚĞe*ĞƐƐŐƌƂƘĞŶeʹezƌƵĐŬe
e
sŽƌͲKƌƚͲKĂůŝďƌŝĞƌƵŶŐe

4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e
=ĞƐƐŐƌƂƘĞeͬe

4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
=ĞƐƐďĞƌĞŝĐŚeͬe
=ĞƐƐƐƉĂŶŶĞe

=ĞƐƐďĞĚŝŶŐƵŶŐĞŶe
ͬesĞƌĨĂŚƌĞŶe

1ƌǁĞŝƚĞƌƚĞe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

aƌƵĐŬee
rďƐŽůƵƚĚƌƵĐŬeƉĂďƐeΎͿe

e e e e
a4aͲZeϲͲϭ͗ϮϬϭϰee

e
4ĂůŝďƌŝĞƌŵĞƚŚŽĚĞ͗e
ƉĂďƐeсeƉĞeнeƉĂŵďe

e aƌƵĐŬŵĞĚŝƵŵ͗e7ĂƐe

aŝĞe=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĚĞƐesĂƌŽŵĞƚĞƌƐehďĂƌŽe
ŝƐƚeǌƵeďĞƌƺĐŬƐŝĐŚƚŝŐĞŶ͘e

хeϬeďĂƌe ďŝƐe ϮϭeďĂƌe ϱ͕ϬeͼeϭϬʹϱͼƉĂďƐeнeϭ͕ϮeŵďĂƌeнehďĂƌŽe

хeϮϭeďĂƌe ďŝƐe ϮϱϭeďĂƌe ϱ͕ϭeͼeϭϬʹϱͼƉĂďƐeнeϯϬeŵďĂƌeнehďĂƌŽe

rďƐŽůƵƚĚƌƵĐŬeƉĂďƐeΎͿe
ϭeďĂƌ͖eϮeďĂƌe ďŝƐe ϳϭeďĂƌe a4aͲZeϲͲϭ͗ϮϬϭϰee

4ĂůŝďƌŝĞƌŵĞƚŚŽĚĞ͗e
ƉĂďƐeсeƉĞeнeƉĂŵďe

ϳ͕ϴeͼeϭϬʹϱͼƉĂďƐeнeϬ͕ϯϲeŵďĂƌeнehďĂƌŽ

ZĞĨĞƌĞŶǌǁĞƌƚ͗e
;ƉĂďƐeсeƉĂŵďͿe

aƌƵĐŬŵĞĚŝƵŵ͗e°ů͘e
aŝĞe=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĚĞƐesĂƌŽŵĞƚĞƌƐehďĂƌŽe
ŝƐƚeǌƵeďĞƌƺĐŬƐŝĐŚƚŝŐĞŶ͘e

хeϳϭeďĂƌe ďŝƐe ϳϬϭeďĂƌe ϴ͕ϮͼϭϬʹϱͼƉĂďƐeнeϬ͕ϳϮeŵďĂƌeнehďĂƌŽe

rďƐŽůƵƚĚƌƵĐŬeƉĂďƐe

ϵϬϬeŵďĂƌe ďŝƐe ϭϭϬϬeŵďĂƌe
ĞƐǌeY=Beyyäää͘ϰ͘Ϯe

ǀϱ͘Ϭe Ϯ͕ϵeͼeϭϬʹϱͼƉĂďƐeнeϭϱeђďĂƌee

ZĞĨĞƌĞŶǌǁĞƌƚ͗ee
;ƉĂďƐeсeƉĂŵďͿe

1ŝŶƉƵŶŬƚŵĞƐƐƵŶŐeďĞŝe
ĂŬƚƵĞůůĞŵe
hŵŐĞďƵŶŐƐĚƌƵĐŬe

rďƐŽůƵƚĚƌƵĐŬeƉĂďƐeΎͿe хeϬeďĂƌe ďŝƐe ϯϬϭeďĂƌe a4aͲZeϲͲϭ͗ϮϬϭϰee
e

4ĂůŝďƌŝĞƌŵĞƚŚŽĚĞ͗e
ƉĂďƐeсeƉĞeнeƉĂŵďe

ϱ͕ϭeͼeϭϬʹϱͼƉĂďƐeнeϯϬeŵďĂƌee
aƌƵĐŬŵĞĚŝƵŵ͗etĂƐƐĞƌe

aŝĞe=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe
ĚĞƐesĂƌŽŵĞƚĞƌƐehďĂƌŽe

ŝƐƚeǌƵeďĞƌƺĐŬƐŝĐŚƚŝŐĞŶ͘e
хeϯϬϭeďĂƌe ďŝƐe ϭϬϬϭeďĂƌe ϳ͕ϰeͼeϭϬʹϱͼƉĂďƐeнeϰϬeŵďĂƌee

WŽƐŝƚŝǀĞƌeƵŶĚe
ŶĞŐĂƚŝǀĞƌemďĞƌĚƌƵĐŬe
ƉĞeΎͿe

ʹϮϬϬeŵďĂƌe ďŝƐe ϮϬϬeŵďĂƌe

a4aͲZeϲͲϭ͗ϮϬϭϰe

ϮϱeђďĂƌe aƌƵĐŬŵĞĚŝƵŵ͗e7ĂƐe

ʹϭeďĂƌe ďŝƐe ϮeďĂƌe ϯ͕ϯeͼeϭϬʹϱͼƉĞeнeϬ͕ϮϱeŵďĂƌe

хeϮeďĂƌe ďŝƐe ϮϬeďĂƌe ϰ͕ϯeͼeϭϬʹϱͼƉĞeнeϬ͕ϲϭeŵďĂƌe

хeϮϬeďĂƌe ďŝƐe ϭϬϬeďĂƌe ϵ͕ϬeͼeϭϬʹϱͼƉĞeнeϯ͕ϳeŵďĂƌe

хeϭϬϬeďĂƌe ďŝƐe ϯϬϬeďĂƌe ϱ͕ϭeͼeϭϬʹϱͼƉĞeнeϯϬeŵďĂƌe

mďĞƌĚƌƵĐŬeƉĞeΎͿe ϬeďĂƌ͖eϭeďĂƌe ďŝƐe ϳϬeďĂƌe
a4aͲZeϲͲϭ͗ϮϬϭϰe

ϳ͕ϴͼϭϬʹϱͼƉĞeнeϬ͕ϯϲeŵďĂƌe ZĞĨĞƌĞŶǌǁĞƌƚ͗ee
;ƉĞeсeϬeďĂƌͿe

aƌƵĐŬŵĞĚŝƵŵ͗e°ůeхeϳϬeďĂƌe ďŝƐe ϳϬϬeďĂƌe ϴ͕ϮͼϭϬʹϱͼƉĞeнeϬ͕ϳϮeŵďĂƌe

mďĞƌĚƌƵĐŬeƉĞeΎͿe хeϬeďĂƌe ďŝƐe ϯϬϬeďĂƌe
a4aͲZeϲͲϭ͗ϮϬϭϰee

ϱ͕ϭͼϭϬʹϱͼƉĂďƐeнeϯϬeŵďĂƌee aƌƵĐŬŵĞĚŝƵŵ͗etĂƐƐĞƌe

хeϯϬϬeďĂƌe ďŝƐe ϭϬϬϬeďĂƌe ϳ͕ϰeͼϭϬʹϱͼƉĂďƐeнeϰϬeŵďĂƌee

e
e e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲKͲϭϱϬϭϵͲϬϭͲϬϮe
e

e
7ƺůƚŝŐeĂď͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe ^ĞŝƚĞeϮϭeǀŽŶeϮϰ
e

e

*ĞĐŚĂŶŝƐĐŚĞe*ĞƐƐŐƌƂƘĞŶeʹeKƌĂĨƚee
e
sŽƌͲKƌƚͲKĂůŝďƌŝĞƌƵŶŐe

4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e
=ĞƐƐŐƌƂƘĞeͬe

4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
=ĞƐƐďĞƌĞŝĐŚeͬe
=ĞƐƐƐƉĂŶŶĞe

=ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

1ƌǁĞŝƚĞƌƚĞe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

4ƌĂĨƚe
=ĞƐƐŐĞƌćƚĞeƵŶĚe
rƵĨŶĞŚŵĞƌeΎͿe

ϱϬe+e ďŝƐe ϱϬeŬ+e �ƵŐͲeƵŶĚeaƌƵĐŬŬƌĂĨƚe
ŶĂĐŚea4aͲZeϯͲϯ͗ϮϬϭϴee

Ϭ͕Ϭϱeйe
e

e
e
*ĞĐŚĂŶŝƐĐŚĞe*ĞƐƐŐƌƂƘĞŶeʹezƌĞŚŵŽŵĞŶƚee
e
sŽƌͲKƌƚͲKĂůŝďƌŝĞƌƵŶŐee

4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e
=ĞƐƐŐƌƂƘĞeͬe

4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
=ĞƐƐďĞƌĞŝĐŚeͬe
=ĞƐƐƐƉĂŶŶĞe

=ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

1ƌǁĞŝƚĞƌƚĞe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee sĞŵĞƌŬƵŶŐĞŶe

zƌĞŚŵŽŵĞŶƚee
BĂŶĚďĞƚćƚŝŐƚĞe
aƌĞŚŵŽŵĞŶƚeͲ
^ĐŚƌĂƵďǁĞƌŬǌĞƵŐĞeΎͿe

Ϭ͕Ϯe+⋅ŵee ďŝƐe фeϭe+⋅ŵe

aä+e1+eä^;ee
ϲϳϴϵͲϮ͗ϮϬϭϳe

Ϭ͕ϵeйe aƌĞŚŵŽŵĞŶƚͲ
^ĐŚƌĂƵďĞŶĚƌĞŚĞƌeϭe+⋅ŵe ďŝƐe ϭϬe+⋅ŵe Ϭ͕ϱeйe

Ϭ͕ϰe+⋅ŵe ďŝƐe фeϰe+⋅ŵe Ϭ͕ϳeйe aƌĞŚŵŽŵĞŶƚƐĐŚůƺƐƐĞůe

ϰe+⋅ŵe ďŝƐe ϭϭϭϬe+⋅ŵe Ϭ͕ϱeйe
zƌĞŚŵŽŵĞŶƚe
aƌĞŚŵŽŵĞŶƚĂƵĨͲ
ŶĞŚŵĞƌeŝŶeWƌƺĨƐƚćŶĚĞŶe

Ϭe+ͼŵe ďŝƐe ϭϬϬe+ͼŵe

rrϬϯϵϳesĞƌƐŝŽŶeϭ͘Ϭe
;ϭϲ͘Ϭϴ͘ϮϬϮϯͿe

Ϭ͕ϬϬϭͼDeнeϬ͕ϬϮϱe+ͼŵe
=͗e=ĞƐƐǁĞƌƚeŝŶe+ͼŵe
e
rƵĨeĚŝĞe4ĂůŝďƌŝĞƌͲ
ĞŝŶƌŝĐŚƚƵŶŐeǁŝƌŬĞŶĚĞŶe
sŝĞŐĞŵŽŵĞŶƚĞeƵŶĚe
YƵĞƌŬƌćĨƚĞeƐŝŶĚeǌƵe
ďĞƌƺĐŬƐŝĐŚƚŝŐĞŶ͘e

хeϭϬϬe+ͼŵe ďŝƐe ϭϬeŬ+ͼŵe Ϭ͕ϬϬϮͼDeнeϬ͕ϬϱϬe+ͼŵe

e
e
*ĞĐŚĂŶŝƐĐŚĞe*ĞƐƐŐƌƂƘĞŶeͲetĂĂŐĞŶe
e
sŽƌͲKƌƚͲKĂůŝďƌŝĞƌƵŶŐee

4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e
=ĞƐƐŐƌƂƘĞeͬe

4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
=ĞƐƐďĞƌĞŝĐŚeͬe
=ĞƐƐƐƉĂŶŶĞe

=ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶee

1ƌǁĞŝƚĞƌƚĞe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeee

sĞŵĞƌŬƵŶŐĞŶe

tĂĂŐĞŶee
+ŝĐŚƚƐĞůďƐƚƚćƚŝŐĞe
ĞůĞŬƚƌŽŶŝƐĐŚĞe
tĂĂŐĞŶeΎͿe

чeϮeŬŐe 1hZr=1deĐŐͲϭϴ͗ϮϬϭϱe
a4aͲZͲϳͲϮ͗ϮϬϭϴee

ϳeͼeϭϬͲϳe =ŝƚe7ĞǁŝĐŚƚƐƚƺĐŬĞŶe
7ĞŶĂƵŝŐŬĞŝƚƐŬůĂƐƐĞe1Ϯe
ŶĂĐŚe;ä=WeZϭϭϭͲϭ͗ϮϬϬϰe

чeϱϬeŬŐe ϭeͼeϭϬͲϲe =ŝƚe7ĞǁŝĐŚƚƐƚƺĐŬĞŶe
7ĞŶĂƵŝŐŬĞŝƚƐŬůĂƐƐĞeCϮe
ŶĂĐŚe;ä=WeZϭϭϭͲϭ͗ϮϬϬϰe

чeϭϱϬeŬŐe ϭeͼeϭϬͲϱe =ŝƚe7ĞǁŝĐŚƚƐƚƺĐŬĞŶe
7ĞŶĂƵŝŐŬĞŝƚƐŬůĂƐƐĞe=ϭe
ŶĂĐŚe;ä=WeZϭϭϭͲϭ͗ϮϬϬϰe

e e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲKͲϭϱϬϭϵͲϬϭͲϬϮe
e

e
7ƺůƚŝŐeĂď͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe ^ĞŝƚĞeϮϮeǀŽŶeϮϰ
e

e

*ĞĐŚĂŶŝƐĐŚĞe*ĞƐƐŐƌƂƘĞŶeʹe*ĞƐƐŐĞƌćƚĞeŝŵeKƌĂĨƚĨĂŚƌǁĞƐĞŶe;*9KͿee
e
sŽƌͲKƌƚͲKĂůŝďƌŝĞƌƵŶŐe

4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e
=ĞƐƐŐƌƂƘĞeͬe

4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
=ĞƐƐďĞƌĞŝĐŚeͬe
=ĞƐƐƐƉĂŶŶĞe

=ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

1ƌǁĞŝƚĞƌƚĞe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe sĞŵĞƌŬƵŶŐĞŶe

ZŽůůĞŶďƌĞŵƐƉƌƺĨƐƚćŶĚĞee Ϭe+e ďŝƐe фeϮeŬ+e sĞƌŬĞŚƌƐďůĂƚƚeϮϬϭϲe
BĞĨƚeϭϰe+ƌ͘eϭϭϱe

e
Y=Be4ĂƉŝƚĞůeyysää͘ϭ͘Ϯ͗ee

sĞƌƐŝŽŶeϱe
sĞƌŐůĞŝĐŚƐǀĞƌĨĂŚƌĞŶ͗e

yysää͘ϭ͘Ϯ͘ϭe
=ĂƐƐĞͲBĞďĞůe

sĞƌĨĂŚƌĞŶ͗eyysää͘ϭ͘Ϯ͘Ϯe

ϭϵe+e &͗eĂŵesƌĞŵƐƉƌƺĨƐƚĂŶĚe
ĂŶŐĞǌĞŝŐƚĞe4ƌĂĨƚe
=ĞƐƐƐǇƐƚĞŵ͗e
4ƌĂĨƚĂƵĨŶĞŚŵĞƌeŵŝƚe
sĞůĂƐƚƵŶŐƐͲZĂŚŵĞŶe

ϮeŬ+e ďŝƐe ϰeŬ+e Ϭ͕ϰϲeйeͼe&eнeϳe+e

хeϰeŬ+e ďŝƐe ϴeŬ+e Ϭ͕ϰϯeйeͼe&eнeϴe+e

хeϴeŬ+e ďŝƐe ϰϬeŬ+e Ϭ͕ϳϬeйeͼe&e

ϬeŬ+e ďŝƐe ϰeŬ+e Ϭ͕ϰϬeйeͼe&eнeϰe+e &͗eĂŵesƌĞŵƐƉƌƺĨƐƚĂŶĚe
ĂŶŐĞǌĞŝŐƚĞe4ƌĂĨƚe
=ĞƐƐƐǇƐƚĞŵ͗e
BĞďĞůeŵŝƚe=ĂƐƐĞƐƚƺĐŬĞŶe

хeϰeŬ+e ďŝƐe ϴeŬ+e Ϭ͕ϲϱeйeͼe&e

хeϴeŬ+e ďŝƐe ϰϬeŬ+e Ϭ͕ϵϬeйeͼe&e

WůĂƚƚĞŶďƌĞŵƐƉƌƺĨƐƚćŶĚĞe Ϭe+e ďŝƐe фeϮeŬ+e
sĞƌŬĞŚƌƐďůĂƚƚeϮϬϭϲe
BĞĨƚeϭϰe+ƌ͘eϭϭϱe

Y=Be4ĂƉŝƚĞůeyysää͘ϭ͘Ϯ͗ee
sĞƌƐŝŽŶeϱe

Ϭ͕ϮϬeйeͼe&eнeϭϮe+e &͗eĂŵesƌĞŵƐƉƌƺĨƐƚĂŶĚe
ĂŶŐĞǌĞŝŐƚĞe4ƌĂĨƚe
=ĞƐƐƐǇƐƚĞŵ͗e
4ƌĂĨƚĂƵĨŶĞŚŵĞƌeϮeŬ+e ďŝƐe ϭϬeŬ+e Ϭ͕ϳϬeйeͼe&eнeϮe+e

^ĐŚĞŝŶǁĞƌĨĞƌͲe
1ŝŶƐƚĞůůͲWƌƺĨŐĞƌćƚĞe;^1WͿe

+ĞŝŐƵŶŐe

Ϭeйe ďŝƐee ϲeйe

sĞƌŬĞŚƌƐďůĂƚƚeϮϬϭϲe
BĞĨƚeϭϰ͕e+ƌ͘ϭϭϱe

e
sĞƌŬĞŚƌƐďůĂƚƚeϮϬϭϴe
BĞĨƚeϮϯ͕e+ƌ͘ϭϳϰe

e
Y=Bee

4ĂƉŝƚĞů͗eyyäy͘eϯe
sĞƌƐŝŽŶeϲ͘Ϭe

Ϭ͕ϭeйe

rŶŐĂďĞeĚĞƌe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĂůƐe
ĂďƐŽůƵƚĞƌetĞƌƚeĚĞƌe
+ĞŝŐƵŶŐe

rƵĨƐƚĞůůĨůćĐŚĞŶeĨƺƌe
^ĐŚĞŝŶǁĞƌĨĞƌͲ1ŝŶƐƚĞůůͲe
WƌƺĨŐĞƌćƚe;r^1WͿe

+ĞŝŐƵŶŐee
Ϭeйe ďŝƐe ϭϬeйe

sĞƌŬĞŚƌƐďůĂƚƚeϮϬϭϴe
BĞĨƚeϮϯ͕e+ƌ͘eϭϳϰe

e
Y=Be4ĂƉŝƚĞů͗eyyäy͘eϯe

sĞƌƐŝŽŶeϲ͘Ϭe

Ϭ͕Ϭϯϴeйe

rŶŐĂďĞeĚĞƌe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeĂůƐe
ĂďƐŽůƵƚĞƌetĞƌƚeĚĞƌe
+ĞŝŐƵŶŐe

rƵĨƐƚĞůůĨůćĐŚĞŶeĨƺƌe
4ƌĂĨƚĨĂŚƌǌĞƵŐĞe

+ĞŝŐƵŶŐe

Ϭeŵe
Ϭeйe

ďŝƐe
ďŝƐe

ϭϬeŵe
ϭϬeйe e

sĞƌŬĞŚƌƐďůĂƚƚeϮϬϭϴe
BĞĨƚeϮϯ͕e+ƌ͘eϭϳϰe

e
Y=Be4ĂƉŝƚĞů͗eyyäy͘eϯe

sĞƌƐŝŽŶeϲ͘Ϭe

Ϭ͕Ϯϯeŵŵͬŵee
нeϬ͕ϱϯeŵŵͬ>e

=ĞƐƐƐǇƐƚĞŵ͗e
^ĞůďƐƚŶŝǀĞůůŝĞƌĞŶĚĞƌe
WŝŶŝĞŶůĂƐĞƌe

aä+eϭϴϮϬϮ͗ϮϬϭϯee

W͗eeŐĞŵĞƐƐĞŶĞeWćŶŐĞeŝŶe
=ĞƚĞƌe

Z͗eZĂƐƚĞƌƉƵŶŬƚĂďƐƚĂŶĚe
ŝŶe=ĞƚĞƌe

1ďĞŶŚĞŝƚe

Ϭeŵŵe ďŝƐe ϱϬeŵŵe Ϭ͕ϱϯeŵŵee
нeϬ͕ϮϯeŵŵͬŵeͼeZe

e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲKͲϭϱϬϭϵͲϬϭͲϬϮe
e

e
7ƺůƚŝŐeĂď͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe ^ĞŝƚĞeϮϯeǀŽŶeϮϰ
e

e

*ĞĐŚĂŶŝƐĐŚĞe*ĞƐƐŐƌƂƘĞŶeʹe*ĞƐƐŐĞƌćƚĞeŝŵeKƌĂĨƚĨĂŚƌǁĞƐĞŶe;*9KͿee
e
sŽƌͲKƌƚͲKĂůŝďƌŝĞƌƵŶŐe

4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e
=ĞƐƐŐƌƂƘĞeͬe

4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
=ĞƐƐďĞƌĞŝĐŚeͬe
=ĞƐƐƐƉĂŶŶĞe

=ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe
sĞƌĨĂŚƌĞŶe

1ƌǁĞŝƚĞƌƚĞe
=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚe

sĞŵĞƌŬƵŶŐĞŶe

rďŐĂƐŵĞƐƐŐĞƌćƚĞeĨƺƌe
CƌĞŵĚǌƺŶĚƵŶŐƐŵŽƚŽƌĞŶe

7ĂƐŬŽŶǌĞŶƚƌĂƚŝŽŶe

e

sĞƌŬĞŚƌƐďůĂƚƚeϮϬϭϴ͕e
BĞĨƚeϭϭ͕e+ƌ͘eϭϬϬee

e
Y=Be4ĂƉŝƚĞůeϮϲͲϳeyyye

e ƉƉŵeǀŽůeсeϭϬʹϲeͼeŵϯͬŵϯe

йeǀŽůeсeϭϬʹϮeͼeŵϯͬŵϯe

WƌŽƉĂŶeiϯBϴe ϴϬeƉƉŵeǀŽůe ϮeƉƉŵeǀŽůe
ϮϬϬeƉƉŵeǀŽůe ϯeƉƉŵeǀŽůe
ϮϬϬϬeƉƉŵeǀŽůe ϮϰeƉƉŵeǀŽůe

4ŽŚůĞŶƐƚŽĨĨĚŝŽǆŝĚei;Ϯe ϯeйeǀŽůe Ϭ͕ϬϯϵeйeǀŽůe
ϲeйeǀŽůe Ϭ͕ϬϳϮeйeǀŽůe
ϭϰeйeǀŽůe Ϭ͕ϭϳeйeǀŽůe

4ŽŚůĞŶƐƚŽĨĨŵŽŶŽǆŝĚei;e Ϭ͕ϭeйeǀŽůe Ϭ͕ϬϬϯϵeйeǀŽůe
Ϭ͕ϱeйeǀŽůe Ϭ͕ϬϬϳϬeйeǀŽůe
ϯ͕ϱeйeǀŽůe Ϭ͕ϬϰϮeйeǀŽůe

^ĂƵĞƌƐƚŽĨĨe;Ϯe ϮϬ͕ϵeйeǀŽůe Ϭ͕ϯϭeйeǀŽůe
rďŐĂƐŵĞƐƐŐĞƌćƚĞeĨƺƌe
4ŽŵƉƌĞƐƐŝŽŶƐǌƺŶĚƵŶŐƐͲ
ŵŽƚŽƌĞŶe

dƌƺďƵŶŐƐŐƌĂĚee ϭϬeй͖eϯϬeй͖eϱϬeй͖eϳϬeйe Ϭ͕ϵeйe

dƌƺďƵŶŐƐŵĞƐƐƵŶŐeŵŝƚe
+ĞƵƚƌĂůŐƌĂƵĨŝůƚĞƌ͘e

=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚeŝƐƚe
ĂďƐŽůƵƚĞƌetĞƌƚeĚĞƐe
dƌƺďƵŶŐƐŐƌĂĚĞƐ͘e

dƌƺďƵŶŐƐŬŽĞĨĨŝǌŝĞŶƚee Ϭ͕Ϯϱeŵʹϭe Ϭ͕ϬϮeŵʹϭee aĞƌedƌƺďƵŶŐƐͲ
ŬŽĞĨĨŝǌŝĞŶƚeǁŝƌĚeĂƵƐe
ĚĞŵedƌƺďƵŶŐƐŐƌĂĚe
ďĞƌĞĐŚŶĞƚ͘e

Ϭ͕ϴϯeŵʹϭe Ϭ͕Ϭϯeŵʹϭe
ϭ͕ϲϭeŵʹϭe Ϭ͕Ϭϰeŵʹϭe
Ϯ͕ϴϬeŵʹϭe Ϭ͕Ϭϳeŵʹϭe

e
e e



e
e
e
e
iŶůĂŐĞeǌƵƌedĞŝůͲiŬŬƌĞĚŝƚŝĞƌƵŶŐƐƵƌŬƵŶĚĞezͲKͲϭϱϬϭϵͲϬϭͲϬϮe
e

e
7ƺůƚŝŐeĂď͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe

e

rƵƐƐƚĞůůƵŶŐƐĚĂƚƵŵ͗e ϭϳ͘Ϭϭ͘ϮϬϮϱe ^ĞŝƚĞeϮϰeǀŽŶeϮϰ
e

e

e
sŽƌͲKƌƚͲKĂůŝďƌŝĞƌƵŶŐe

4 Ă ů ŝ ď ƌ ŝ Ğ ƌ Ͳ e ƵŶĚ e=ĞƐ ƐŵƂŐ ů ŝ ĐŚŬĞ ŝ ƚĞŶ e ; i=iͿ e
=ĞƐƐŐƌƂƘĞeͬe

4ĂůŝďƌŝĞƌŐĞŐĞŶƐƚĂŶĚe
=ĞƐƐďĞƌĞŝĐŚeͬe=ĞƐƐƐƉĂŶŶĞe =ĞƐƐďĞĚŝŶŐƵŶŐĞŶeͬe

sĞƌĨĂŚƌĞŶe
1ƌǁĞŝƚĞƌƚĞe

=ĞƐƐƵŶƐŝĐŚĞƌŚĞŝƚee
sĞŵĞƌŬƵŶŐĞŶe

iďŐĂƐŵĞƐƐŐĞƌćƚĞeĨƺƌe
KŽŵƉƌĞƐƐŝŽŶƐͲ
ǌƺŶĚƵŶŐƐŵŽƚŽƌĞŶe
WĂƌƚŝŬĞůĂŶǌĂŚůͲ
ŬŽŶǌĞŶƚƌĂƚŝŽŶe

WĂƌƚŝŬĞůŐĞŶĞƌĂƚŽƌĞŶe
ƵŶĚeͲŵĞƐƐŐĞƌćƚĞe
;rĞƌŽƐŽůͿe

ϱe⋅eϭϬϯeĐŵʹϯe ďŝƐeϱϬe⋅eϭϬϯeĐŵʹϯe
rrϬϯϵϵesĞƌƐŝŽŶeϭ͘Ϭe
sĞƌŬĞŚƌƐďůĂƚƚeϮϬϮϭe
BĞĨƚeϭϭ͕e+ƌ͘eϭϯϯe

ϮϬeйe
aŝĞeŵŝƚƚůĞƌĞeWĂƌƚŝŬĞůͲ
ŐƌƂƘĞeŵƵƐƐeŝŵesĞƌĞŝĐŚe
ǀŽŶeϭϬeŶŵeďŝƐeϮϬϬeŶŵe
ůŝĞŐĞŶ͘ee

хeϱϬe⋅eϭϬϯeĐŵʹϯeďŝƐe ϯe⋅eϭϬϲeĐŵʹϯe ϭϯeйe

e
sĞƌǁĞŶĚĞƚĞeiďŬƺƌǌƵŶŐĞŶ͗e
e
rre rƌďĞŝƚƐĂŶǁĞŝƐƵŶŐe;ƐĞůďƐƚĞŶƚǁŝĐŬĞůƚĞƐesĞƌĨĂŚƌĞŶͿeĚĞƌeĞƐǌer7e
i=ie iĂůŝďƌĂƚŝŽŶeĂŶĚeŵĞĂƐƵƌĞŵĞŶƚeĐĂƉĂďŝůŝƚŝĞƐe;4ĂůŝďƌŝĞƌͲeƵŶĚe=ĞƐƐŵƂŐůŝĐŚŬĞŝƚĞŶͿe
aä+e aĞƵƚƐĐŚĞƐeäŶƐƚŝƚƵƚeĨƺƌe+ŽƌŵƵŶŐeĞ͘s͘e
a4aͲZe ZŝĐŚƚůŝŶŝĞeĚĞƐeaĞƵƚƐĐŚĞŶe4ĂůŝďƌŝĞƌĚŝĞŶƐƚĞƐe;a4aͿ͕eŚĞƌĂƵƐŐĞŐĞďĞŶeǀŽŶeĚĞƌeWŚǇƐŝŬĂůŝƐĐŚͲ

dĞĐŚŶŝƐĐŚĞŶesƵŶĚĞƐĂŶƐƚĂůƚe
1+e 1ƵƌŽƉćŝƐĐŚĞe+Žƌŵe
1hZr=1de 1ƵƌŽƉĞĂŶerƐƐŽĐŝĂƚŝŽŶeŽĨe+ĂƚŝŽŶĂůe=ĞƚƌŽůŽŐǇeäŶƐƚŝƚƵƚĞƐe
;ä=We äŶƚĞƌŶĂƚŝŽŶĂůe;ƌŐĂŶŝǌĂƚŝŽŶeŽĨeůĞŐĂůeŵĞƚƌŽůŽŐǇe
Y=Be YƵĂůŝƚćƚƐŵĂŶĂŐĞŵĞŶƚŚĂŶĚďƵĐŚe;ƐĞůďƐƚĞŶƚǁŝĐŬĞůƚĞƐesĞƌĨĂŚƌĞŶͿeĚĞƌeĞƐǌer7e
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