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Water Electrolysis & Renewable Energy Systems

1.  Introduction
This report describes how the electrolysis of water to generate hydrogen can be used in conjunction 
with renewable energy sources to provide a number of benefits. It begins with a brief summary of the 
fundamentals of water electrolysis and the available electrolyser technologies. It then looks at how 
electrolysis has been applied in the past and its applicability to, and suitability for, energy use. 

One of the chief advantages of electrolysis is that it can be applied at a great range of scales. The report first 
examines its use at smaller scales, in off-grid or localised power generation, where it is a key component 
to enable smart, secure and flexible distributed energy systems that include renewables such as wind and 
solar power. True independence from the grid is difficult to achieve and in many instances electrolysis can 
be the crucial missing link.

One of the most exciting aspects of the technology currently is its emergence as a candidate for large-
scale renewable energy storage – without a doubt one of the biggest challenges facing society in its 
efforts to move away from fossil fuels. Many nations support an increased contribution from wind and 
solar power, which are difficult to harness but potentially ‘unlimited’, unlike bioenergy. However, these 
sources provide a variable output which is difficult for the electricity grid to accept while maintaining 
its stability, and this places a real and fundamental limit on how much of this energy can currently be 
incorporated into the supply.

This limit can be circumvented if the renewable energy can be stored at times of excess production, 
buffering the effect of variability on the grid and providing a more predictable supply. But energy storage 
at the scale needed for a global shift away from carbon is a significant technological challenge that cannot 
be satisfactorily met with existing technology. As this report describes, using clean electricity to drive water 
electrolysis and produce hydrogen in large quantities as an energy storage medium is in fact one of the 
most viable options available to us. The use of the technology to facilitate the integration of renewable 
energy into the electricity supply is the subject of a dedicated chapter of this report.

Hydrogen’s advantages as a clean energy carrier are numerous because it can link all forms of energy use, 
allowing for greater integration, greater flexibility and greater efficiency overall. As Figure 1 illustrates, 
hydrogen can be produced by electrolysis driven by either distributed renewables or grid electricity and 
then stored (in small or terawatt-hour-scale quantities and in a variety of ways). From there, it can fuel 
on-demand electricity or combined heat and power (CHP) generation, or it could instead be used in other 
ways: for example, as a vehicle fuel, or supplied to industry as a commodity or feedstock, or chemically 
combined with carbon to produce synthetic hydrocarbon fuels.

There are synergies to be explored; for example if hydrogen from electrolysis is used to renewably upgrade 
the carbon dioxide (CO2) fraction of biogas. Hydrogen can also be injected into the natural gas network, 
either in methanated form or directly, to increase the proportion of renewable energy in grid gas. Gas has 
been combusted for many years to generate electricity and heat, but electrolysis and hydrogen for the first 
time provide a link between the electricity and gas grids in the opposite direction. 

These connections and synergies are the central theme of this report.
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7,=85$11$-%"/-%10,5$-X%"/-%O$-%0;5,(#;%"%#$/$5"0,5%,5%O($)%7$))%K;$/%$)$7056760.%K"1%5$M(65$-%"/-%K6/-%
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8,K$5%1.10$=%"/-%"%;.-5,#$/%G$;67)$%5$O($))6/#%1.10$=3%+;$5$%"5$%"%)"5#$%/(=>$5%,O%7,=8"/6$1%K,5A6/#%
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ŽĨ�ϭ͕ϯϱϬ�ŬŐ�ŽĨ�ŚǇĚƌŽŐĞŶ͘

ͻ� dŚƌĞĞ�ǁŝŶĚ�ƚƵƌďŝŶĞƐ͕�ǁŝƚŚ�Ă�ĐŽŵďŝŶĞĚ�ŶŽŵŝŶĂů�ƉŽǁĞƌ�ŽĨ�Ϯ�Dt͕�ĚŝƌĞĐƚůǇ�ůŝŶŬĞĚ�ƚŽ�ƚŚĞ�ĞůĞĐƚƌŽůǇƐĞƌ�ƚŚƌŽƵŐŚ�Ă�ŵĞĚŝƵŵͲ
ǀŽůƚĂŐĞ�ŐƌŝĚ͕�ǁŚŝĐŚ�ŝŶ�ƚƵƌŶ�ƐƵƉƉůŝĞƐ�ĞŶĞƌŐǇ�ƚŽ�sĂƩĞŶĨĂůů Ɛ͛�ϮϮϬ�Ŭs�ŚŝŐŚͲǀŽůƚĂŐĞ�ŐƌŝĚ�!"#�Ă�ƚƌĂŶƐĨŽƌŵĞƌ�ƐƚĂƟŽŶ�Ăƚ��ĞƌƟŬŽǁ͘

ͻ� ��ϲϮϱ�Ŭt�ďŝŽŵĂƐƐ�ƉůĂŶƚ�ĂŶĚ�ĂĐĐŽŵƉĂŶǇŝŶŐ�ƐƚŽƌĂŐĞ͘
ͻ� dǁŽ��,W�ƵŶŝƚƐ͕�ǁŝƚŚ�Ă�ŶŽŵŝŶĂů�ĞůĞĐƚƌŝĐĂů�ĂŶĚ�ƚŚĞƌŵĂů�ƉŽǁĞƌ�ŽĨ�ϯϱϬ�Ŭt�ĂŶĚ�ϭϱϱ�Ŭt�ĞĂĐŚ͕�ĂŶĚ�ĐĂƉĂďůĞ�ŽĨ�ƌƵŶŶŝŶŐ�ŽŶ�

ŵŝǆĞƐ�ŽĨ�ϯϬʹϭϬϬй�ďŝŽŐĂƐ͕�ǁŝƚŚ�ŚǇĚƌŽŐĞŶ�ŵĂŬŝŶŐ�ƵƉ�ƚŚĞ�ƌĞƐƚ͘�dŚĞ�ƵŶŝƚƐ�ĐĂŶ�ďĞ�ƌƵŶ�ŐƌŝĚͲŝŶĚĞƉĞŶĚĞŶƚůǇ�ŝĨ�ŶĞĐĞƐƐĂƌǇ͘

KƉĞƌĂƟŽŶ
dŚĞ�ƉůĂŶƚ�ŽƉĞŶĞĚ�ŝŶ�KĐƚŽďĞƌ�ϮϬϭϭ͖�ŝŶ�ĨƵůů�ŽƉĞƌĂƟŽŶ�ŝƚ�ĐĂŶ�ŐĞŶĞƌĂƚĞ�ϭϲ�'tŚ�ŽĨ�ƐƵƐƚĂŝŶĂďůĞ�ĞůĞĐƚƌŝĐŝƚǇ�ƉĞƌ�ĂŶŶƵŵ͕�ĞŶŽƵŐŚ�
ƚŽ�ŵĞĞƚ�ƚŚĞ�ŶĞĞĚƐ�ŽĨ�ϰ͕ϬϬϬ�'ĞƌŵĂŶ�ŚŽƵƐĞŚŽůĚƐ͘� �/ƚ�ŝƐ�ĚĞƐŝŐŶĞĚ�ƚŽ�ŝŶƚƵŝƟǀĞůǇ�ƌĞƐƉŽŶĚ�ƚŽ�ĚĞŵĂŶĚ�ĨŽƌĞĐĂƐƚƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�
ƐƵƉƉŽƌƚ�ƚŚĞ�ŐƌŝĚ͕�ĂŶĚ�ƐĞƌǀĞƐ�ĨŽƵƌ�ƉƌŝŵĂƌǇ�ĨƵŶĐƟŽŶƐ͗�ŚǇĚƌŽŐĞŶ�ŐĞŶĞƌĂƟŽŶ�!"#�ĞůĞĐƚƌŽůǇƐŝƐ͖�ĞůĞĐƚƌŝĐŝƚǇ�ĂŶĚ�ƚŚĞƌŵĂů�ĞŶĞƌŐǇ�
ƉƌŽĚƵĐƟŽŶ� !"#� �,W͖� ƉƌŽǀŝĚŝŶŐ� Ă� ƐƚĂďŝůŝƐĞĚ� ƌĞŶĞǁĂďůĞ� ƉŽǁĞƌ� ƐƵƉƉůǇ� ƚŽ� ƚŚĞ� ĞůĞĐƚƌŝĐŝƚǇ� ŐƌŝĚ͖� ĂůůŽǁŝŶŐ� ĨŽƌ� ĂŶ� ĞŶŚĂŶĐĞĚ�
ĐĞƌƚĂŝŶƚǇ�ŝŶ�ĨŽƌĞĐĂƐƟŶŐ�ĞŶĞƌŐǇ�ƐƵƉƉůǇ�ƚŽ�ƚŚĞ�ĞůĞĐƚƌŝĐŝƚǇ�ŐƌŝĚ͘�/ƚ�ƌĞƐƉŽŶĚƐ�ƚŽ�ŝƚƐ�ĚŝīĞƌŝŶŐ�ŶĞĞĚƐ�ǁŝƚŚ�ĨŽƵƌ�ŽƉĞƌĂƟŽŶ�ŵŽĚĞƐ͗

ͻ� ,ǇĚƌŽŐĞŶ�ƉƌŽĚƵĐƟŽŶ
hŶĚĞƌ� ƚŚŝƐ�ŵŽĚĞ� ƚŚĞ�ŵĂǆŝŵƵŵ� ƉŽƐƐŝďůĞ� ĂŵŽƵŶƚ� ŽĨ� ŚǇĚƌŽŐĞŶ� ŝƐ� ŐĞŶĞƌĂƚĞĚ͕� ƵƉ� ƚŽ� ƚŚĞ�ŵĂǆŝŵƵŵ� ĐĂƉĂĐŝƚǇ� ŽĨ� ƚŚĞ�
ŚǇĚƌŽŐĞŶ�ƐƚŽƌĂŐĞ�ǀĞƐƐĞůƐ͘��ƵƌŝŶŐ�ůŽǁ�ǁŝŶĚ�ƉĞƌŝŽĚƐ͕�ƚŚĞ��,W�ƵŶŝƚƐ�ĐĂŶ�ƐƵƉƉůǇ�ĞůĞĐƚƌŝĐŝƚǇ�ƚŽ�ƚŚĞ�ĞůĞĐƚƌŽůǇƐĞƌ͘ �/Ĩ�ƚŚĞƌĞ�
ŝƐ�ĂŶ�ĂďƵŶĚĂŶĐĞ�ŽĨ�ǁŝŶĚ͕�ĂĚĚŝƟŽŶĂů�ĞůĞĐƚƌŝĐŝƚǇ�ǁŝůů�ďĞ�ƐĞŶƚ�ƚŽ�ƚŚĞ�ŐƌŝĚ͘�dŚŝƐ�ŵŽĚĞ�ƐƵŝƚƐ�Ă�ĚĞŵĂŶĚ�ĨŽƌ�ĚĞĐĞŶƚƌĂůŝƐĞĚ�
ŚǇĚƌŽŐĞŶ�ƉƌŽĚƵĐƟŽŶ͕�ƉĂƌƟĐƵůĂƌůǇ�ĨŽƌ�ƚŚĞ�ĨƵĞůůŝŶŐ�ŽĨ�&��s͘

ͻ� 3"C$%*-".

dŚŝƐ�ŵŽĚĞ�ĂůůŽǁƐ�ĨŽƌ�Ă�ĐŽŶƐƚĂŶƚ͕�ƌĞůŝĂďůĞ�ĞůĞĐƚƌŝĐŝƚǇ�ƐƵƉƉůǇ͕ �ƌĞŐĂƌĚůĞƐƐ�ŽĨ�ǀĂƌŝĂƟŽŶƐ�ŝŶ�ǁŝŶĚ�ƐƵƉƉůǇ͘��ŶǇ�ĞǆĐĞƐƐĞƐ�ŝŶ�ƚŚĞ�
ǁŝŶĚ�ƐƵƉƉůǇ�ĂƌĞ�ƐĞŶƚ�ƚŽ�ƚŚĞ�ĞůĞĐƚƌŽůǇƐĞƌ�ĨŽƌ�ƐƚŽƌĂŐĞ�ĂƐ�ŚǇĚƌŽŐĞŶ͖�ĚƵƌŝŶŐ�ƟŵĞƐ�ŽĨ�ĚĞĮĐŝƚ�ƚŚĞ�ƐƚŽƌĞĚ�ŚǇĚƌŽŐĞŶ�ŝƐ�ŵŝǆĞĚ�
ǁŝƚŚ�ďŝŽŐĂƐ�ĂŶĚ�ĨĞĚ�ƚŽ�ƚŚĞ��,W�ƵŶŝƚƐ�ĨŽƌ�ĞůĞĐƚƌŝĐŝƚǇ�ƉƌŽĚƵĐƟŽŶ͘�dŚŝƐ�ĂůůŽǁƐ�ĨŽƌ�ƚŚĞ�ŚǇďƌŝĚ�ƉŽǁĞƌ�ƉůĂŶƚ�ƚŽ�ĂĐƚ�ĂƐ�Ă�ďĂƐĞ�
ůŽĂĚ�ƉŽǁĞƌ�ƐƚĂƟŽŶ͘

ͻ� tŝŶĚ�ĨŽƌĞĐĂƐƚ
/Ŷ� ƚŚŝƐ�ŵŽĚĞ� ƚŚĞ�ŚǇďƌŝĚ�ƉŽǁĞƌ�ƉůĂŶƚ� ƚƌĂĐŬƐ� ĨŽƌĞĐĂƐƚĞĚ�ǁŝŶĚ�ƉƌŽĚƵĐƟŽŶ� ůĞǀĞůƐ͕� ĂůůŽǁŝŶŐ� ƚŚĞ� ŐƌŝĚ�ŽƉĞƌĂƚŽƌ� ƚŽ� ƌĞůǇ�
ŽŶ�ƉƌĞǀŝŽƵƐůǇ�ĐŚĂŶŐĞĂďůĞ�ĨŽƌĞĐĂƐƚƐ͘�dŚĞ�ĨŽƌĞĐĂƐƚ�ŝƐ�ƐĞŶƚ�ƚŽ�ƚŚĞ�ƉŽǁĞƌ�ƉůĂŶƚ�ĞŝŐŚƚ�ŚŽƵƌƐ�ŝŶ�ĂĚǀĂŶĐĞ�ĂŶĚ͕�ĚƵƌŝŶŐ�ƚŚĞ�
ƉƌŽĚƵĐƟŽŶ�ŚŽƵƌƐ�ƚŚĞ�ĨŽƌĞĐĂƐƚ�ĐŽǀĞƌƐ͕�ĂŶǇ�ĚĞĮĐŝƚƐ�Žƌ�ĞǆĐĞƐƐĞƐ�ŝŶ�ǁŝŶĚ�ƉƌŽĚƵĐƟŽŶ�ĂƌĞ�ďĂůĂŶĐĞĚ�ďǇ�ƚŚĞ��,W�ƵŶŝƚƐ�ĂŶĚ�
ƚŚĞ�ĞůĞĐƚƌŽůǇƐĞƌ͕ �ƌĞƐƉĞĐƟǀĞůǇ͘

ͻ� 'ĞŶĞƌĂƟŽŶ�ĂŐĂŝŶƐƚ�ƉĞĂŬ�ĚĞŵĂŶĚ�Žƌ�ďĞƐƚ�ƚĂƌŝīƐ
/Ŷ�ƚŚŝƐ�ŵŽĚĞ�ƚŚĞ�ƉůĂŶƚ�ĞŶƚĞƌƐ�ƉƌŽĚƵĐƟŽŶ�ŽŶůǇ�ŽŶĐĞ�Ă�ƉƌĞĚĞĮŶĞĚ�ŵŝŶŝŵƵŵ�ĞůĞĐƚƌŝĐŝƚǇ�ƚĂƌŝī�ůĞǀĞů�ŝƐ�ĂƩĂŝŶĞĚ͘��ĞůŽǁ�ƚŚŝƐ�
A96$C9-*.%@87.%$7$6#/%8C%)C$.%A-%?6-.)4$%9/.6-#$7%!"#�ƚŚĞ�ĞůĞĐƚƌŽůǇƐĞƌ͘



Berlin Brandenburg Airport Project
&ŽůůŽǁŝŶŐ�ŽŶ�ĨƌŽŵ�ƚŚĞ�WƌĞŶǌůĂƵ�ƉƌŽũĞĐƚ͕�ŝŶ��ĞĐĞŵďĞƌ�ϮϬϭϮ�ŐƌŽƵŶĚ�ǁĂƐ�ďƌŽŬĞŶ�Ăƚ�Ă�ŵƵůƟͲƉůĂƞŽƌŵ�dKd�>�ĮůůŝŶŐ�ƐƚĂƟŽŶ�
at Berlin Brandenburg Airport (BER) as part of a second hybrid power plant project with ENERTRAG and Linde, as well 
as associated partners McPhy Energy and 2G Energietechnik. The project is worth €10 million and will comprise the 
following components:

ͻ� Up to 40 wind turbines ranging in size from 1.8–2.3 MW each in an ENERTRAG wind farm close to the airport.
ͻ� A 500 kW alkaline electrolyser also from Enertrag.
ͻ� A 100 kg capacity metal hydride solid state hydrogen storage system from McPhy Energy ensuring a constant supply 

ŽĨ� ĨƵĞů� ĨŽƌ� ƚǁŽ�Ϯ'��ŶĞƌŐŝĞƚĞĐŚŶŝŬ��,W�ƵŶŝƚƐ� ĨŽƌ� ŐĞŶĞƌĂƟŶŐ�ĞůĞĐƚƌŝĐŝƚǇ� ŝŶ�ƟŵĞƐ�ŽĨ�ǁŝŶĚ�ĚĞĮĐŝƚ͘� /ŵĂŐŝŶĂƟǀĞůǇ͕ � ďǇͲ
ƉƌŽĚƵĐƚ�ŚĞĂƚ�ĨƌŽŵ�ƚŚĞƐĞ�ƐǇƐƚĞŵƐ�ǁŝůů�ďĞ�ƵƐĞĚ�Ăƚ�Ă�ĐĂƌ�ǁĂƐŚ�Ăƚ�ƚŚĞ�dKd�>�ƐƚĂƟŽŶ͘

ͻ� �� >ŝŶĚĞͲŽƉĞƌĂƚĞĚ� ŚǇĚƌŽŐĞŶ� ƉƵŵƉ� ǁŝƚŚŝŶ� ƚŚĞ� dKd�>� ƐƚĂƟŽŶ͕� ŝŶĐůƵĚŝŶŐ� ϰϱϬ� ďĂƌ� ƐƚŽƌĂŐĞ� ĐǇůŝŶĚĞƌƐ� ĂŶĚ� ŚǇĚƌŽŐĞŶ�
ĐŽŵƉƌĞƐƐŽƌƐ͘�dŚĞ�ǁŝĚĞƌ�dKd�>�ƐƚĂƟŽŶ�ĂůƐŽ�ŝŶĐůƵĚĞƐ�ĐŽŶǀĞŶƟŽŶĂů�ĨƵĞůůŝŶŐ͕��s�ĐŚĂƌŐŝŶŐ�ƉŽŝŶƚƐ�ĂŶĚ�ĐŽŵƉƌĞƐƐĞĚ�ŶĂƚƵƌĂů�
gas (CNG) fuelling – the CNG blend will be 88% natural gas, 10% biogas, and 2% hydrogen.

ͻ� On-site solar panels from TOTAL subsidiary SunPower will supplement the electricity supply from the wind farm.

�ůƚŚŽƵŐŚ�ƚŚĞ�ŽƉĞŶŝŶŐ�ŽĨ�ƚŚĞ�ĂŝƌƉŽƌƚ�ŝƚƐĞůĨ�ŚĂƐ�ďĞĞŶ�ĚĞůĂǇĞĚ�ƚŽ�Ăƚ�ůĞĂƐƚ�ϮϬϭϰ͕�ƚŚĞ�ƐƚĂƟŽŶ͕�ǁŚŝĐŚ�ŝƐ�ůŽĐĂƚĞĚ�ŶĞĂƌ�ŝƚƐ�ĞŶƚƌĂŶĐĞ͕�
ǁŝůů�ďĞ�ŽƉĞƌĂƟŽŶĂů�ĨƌŽŵ�ĂƵƚƵŵŶ�ϮϬϭϯ�ŽŶǁĂƌĚƐ�ĂŶĚ�ǁŝůů�ďĞ�'ĞƌŵĂŶǇ Ɛ͛�ĮƌƐƚ�ĐĂƌďŽŶͲŶĞƵƚƌĂů�ƌĞĨƵĞůůŝŶŐ�ƐƚĂƟŽŶ͘
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,ǇĚƌŽŐĞŶ�ĐĂŶ�ĞŝƚŚĞƌ�ďĞ�ŝŶũĞĐƚĞĚ�ŝŶƚŽ�ŐĂƐ�ƉŝƉĞůŝŶĞƐ�ĂƐ�ŚǇĚƌŽŐĞŶ�Žƌ�ďĞ�ĐŽŶǀĞƌƚĞĚ�ƚŽ�Ă�ŵŽƌĞ�ĐŽŶǀĞŶƚŝŽŶĂů�
ĨƵĞů�ďǇ�ƌĞĂĐƚŝŶŐ�ŝƚ�ǁŝƚŚ�ĐĂƌďŽŶ�ĚŝŽǆŝĚĞ�ƚŽ�ƉƌŽĚƵĐĞ�ƐǇŶƚŚĞƚŝĐ�ŵĞƚŚĂŶĞ͘�dŚŝƐ�ŵĞƚŚĂŶĂƚŝŽŶ�ǁŽƵůĚ�ĂůůŽǁ�ĨŽƌ�
ďĞƚƚĞƌ�ŵĂƚĐŚŝŶŐ�ŽĨ�ƉƌŽƉĞƌƚŝĞƐ�ǁŝƚŚ�ƵƚŝůŝƚǇ�ŐĂƐ�ƐŽ�ƚŚĂƚ�ŝŶũĞĐƚŝŽŶ�ůŝŵŝƚƐ�ĐŽƵůĚ�ďĞ�ŝŶĐƌĞĂƐĞĚ�;ĂůƚŚŽƵŐŚ�ƚŚĞƌĞ�
ĂƌĞ�Ɛƚŝůů�ƐŽŵĞ�ƚĞĐŚŶŝĐĂů�ŝƐƐƵĞƐ�ǁŝƚŚ�ŝŶũĞĐƚŝŶŐ�ƐǇŶƚŚĞƚŝĐ�ŵĞƚŚĂŶĞ�ŝŶ�ůĂƌŐĞ�ƋƵĂŶƚŝƚŝĞƐ�ƚŚĂƚ�ǁŽƵůĚ�ŚĂǀĞ�ƚŽ�ďĞ�
ĂĚĚƌĞƐƐĞĚͿ͘�hƐŝŶŐ�ŚǇĚƌŽŐĞŶ�ƚŽ�ƉƌŽĚƵĐĞ�ŵĞƚŚĂŶĞ�ŝƐ�ƐƵďũĞĐƚ�ƚŽ�ĂŶ�ĞŶĞƌŐǇ�ůŽƐƐ�ŝŶ�ĐŽŶǀĞƌƐŝŽŶ�ĂŶĚ�ƚŚŝƐ�ƌĞĚƵĐĞƐ�
ŽǀĞƌĂůů�ĞĨĨŝĐŝĞŶĐǇ͕ �ǁŚĞƌĞĂƐ�ĚŝƌĞĐƚ�ŚǇĚƌŽŐĞŶ�ŝŶũĞĐƚŝŽŶ�ĐĂŶ�ďĞ�ĂĐĐŽŵƉůŝƐŚĞĚ�Ăƚ�ŚŝŐŚ�ĞĨĨŝĐŝĞŶĐǇ�ƵƐŝŶŐ�ĞǆŝƐƚŝŶŐ�
ƚĞĐŚŶŽůŽŐǇ͘�EŽŶĞƚŚĞůĞƐƐ͕�ƚŚĞƌĞ�ĂƌĞ�ĂĚǀĂŶƚĂŐĞƐ�ƚŽ�ŵĞƚŚĂŶĂƚŝŽŶ͕�ƉĂƌƚŝĐƵůĂƌůǇ�ǁŚĞŶ�ƚŚĞ�ĐĂƌďŽŶ�ŝƐ�ƐŽƵƌĐĞĚ�
ĨƌŽŵ�ďŝŽŵĂƐƐ͖�ŝƚ�ŝƐ�ĚŝƐĐƵƐƐĞĚ�ĨƵƌƚŚĞƌ�ŝŶ�^ĞĐƚŝŽŶ�ϲ͘ϰ�ŽŶ�ƚŚĞ�ƉƌŽĚƵĐƚŝŽŶ�ŽĨ�ƐǇŶƚŚĞƚŝĐ�ĨƵĞůƐ͘

dŚŝƐ�ƐĞĐƚŝŽŶ�ŽŶůǇ�ĐŽŶƐŝĚĞƌƐ�ƚŚĞ�ĚŝƌĞĐƚ�ŝŶũĞĐƚŝŽŶ�ŽĨ�ŚǇĚƌŽŐĞŶ�ŝŶƚŽ�ƚŚĞ�ŐĂƐ�ŶĞƚǁŽƌŬ͘�^Ž�ŚŽǁ�ŵƵĐŚ�ŚǇĚƌŽŐĞŶ�
ĐĂŶ�ƚŚĞ�ŶĞƚǁŽƌŬ�ĂĐĐĞƉƚ�ĂŶĚ�ǁŚĂƚ�ŝƐ�ƚŚĞ�ůŝŬĞůǇ�ĞĨĨĞĐƚ�ŽŶ�ŶĞƚǁŽƌŬ�ŵĂŶĂŐĞŵĞŶƚ�ĂŶĚ�ŐĂƐ�ĞŶĚͲƵƐĞ͍�dŚĞ�ďĞůŽǁ�
ĚŝƐĐƵƐƐŝŽŶ�ĨŽĐƵƐĞƐ�ŽŶ�ƌĞƐƵůƚƐ�ƚŽ�ĚĂƚĞ�ĨƌŽŵ�ƐŽŵĞ�ŵĂũŽƌ�ƐƚƵĚŝĞƐ�ďƵƚ� ŝƚ�ƐŚŽƵůĚ�ďĞ�ŶŽƚĞĚ�ƚŚĂƚ�Ă�ŶƵŵďĞƌ�ŽĨ�
ŵƵůƚŝͲƐƚĂŬĞŚŽůĚĞƌ�ƉƌŽũĞĐƚƐ�ŝŶǀĞƐƚŝŐĂƚŝŶŐ�ǀĂƌŝŽƵƐ�ĂƐƉĞĐƚƐ�ŽĨ�ƚŚŝƐ�ĐŽŶĐĞƉƚ�ŝŶ�ŵŽƌĞ�ĚĞƉƚŚ�ĂƌĞ�ŝŶ�ƉƌŽŐƌĞƐƐ͘�/Ŷ�
�ƵƌŽƉĞ͕� ƚǁŽ�ŵĂũŽƌ� ĐŽůůĂďŽƌĂƚŝǀĞ�ƉůĂƚĨŽƌŵƐ� ƚŽ� ĨƵƌƚŚĞƌ� ƚŚĞ�ƉŽǁĞƌͲƚŽͲŐĂƐ� ĐŽŶĐĞƉƚ�ŚĂǀĞ�ďĞĞŶ� ůĂƵŶĐŚĞĚ� ŝŶ�
ϮϬϭϯ͕�ŽŶĞ�ĐĞŶƚƌĞĚ�ĂƌŽƵŶĚ�ƚŚĞ�EŽƌƚŚ�^ĞĂ�ĂŶĚ�ƚŚĞ�ŽƚŚĞƌ�ĂƌŽƵŶĚ�ƚŚĞ�DĞĚŝƚĞƌƌĂŶĞĂŶ͘

ϲ͘Ϯ͘Ϯ����ĨĨĞĐƚ�ŽŶ�DĂƚĞƌŝĂůƐ
,0$% 12345% 244)$% 24%60$50$3%0/.3-#$7%62**% "11$85% 50$%.)3"92*25/%-1% 50$%:"5$32"*4%)4$.% 27% #"4%;2;$*27$4% "7.%

ŽƚŚĞƌ�ĐŽŵƉŽŶĞŶƚƐ͕�ĂƐ� ŝƚ� ŝƐ�ǁĞůů�ŬŶŽǁŶ�ƚŚĂƚ�ƐŽŵĞ�ŵĞƚĂůƐ�ĚĞŐƌĂĚĞ�ĂŶĚ�ďĞĐŽŵĞ�ďƌŝƚƚůĞ�ǁŚĞŶ�ĞǆƉŽƐĞĚ�ƚŽ�
ŚǇĚƌŽŐĞŶ͘�dŚŝƐ�ŝƐ�ŐĞŶĞƌĂůůǇ�ŽŶůǇ�Ă�ƉƌŽďůĞŵ�ǁŝƚŚ�ĞǆƉŽƐƵƌĞ�ŽǀĞƌ�ƉƌŽůŽŶŐĞĚ�ƉĞƌŝŽĚƐ�Ăƚ�ŚŝŐŚ�ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ�
ĂŶĚ�ĞůĞǀĂƚĞĚ�ƉƌĞƐƐƵƌĞ͕�ǁŚĞŶ�ŝƚ�ĐĂŶ�ůĞĂĚ�ƚŽ�ĨĂŝůƵƌĞ�ĂŶĚ�ƌĞĚƵĐĞĚ�ƐĞƌǀŝĐĞ�ůŝĨĞ͘���ƌĞĐĞŶƚ�ƚĞĐŚŶŝĐĂů�ƌĞƉŽƌƚ�ŽŶ�
ďůĞŶĚŝŶŐ�ŚǇĚƌŽŐĞŶ�ŝŶƚŽ�ŶĂƚƵƌĂů�ŐĂƐ�ŶĞƚǁŽƌŬƐ�ĨƌŽŵ�ƚŚĞ�h^�EĂƚŝŽŶĂů�ZĞŶĞǁĂďůĞ��ŶĞƌŐǇ�>ĂďŽƌĂƚŽƌǇ�;EZ�>Ϳ'&

ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ƚŚŝƐ�ŝƐ�ƵŶůŝŬĞůǇ�ƚŽ�ďĞ�Ă�ƉƌŽďůĞŵ�ŝŶ�ƚŚĞ�h^�ŐĂƐ�ĚŝƐƚƌŝďƵƚŝŽŶ�ƐǇƐƚĞŵ�ƵŶĚĞƌ�ŶŽƌŵĂů�ŽƉĞƌĂƚŝŶŐ�
ĐŽŶĚŝƚŝŽŶƐ͕�ďƵƚ� ŝƐ�ŵŽƌĞ�ŽĨ�Ă� ĐŽŶĐĞƌŶ� ĨŽƌ� ƚƌĂŶƐŵŝƐƐŝŽŶ�ƉŝƉĞůŝŶĞƐ�ǁŚŝĐŚ�ŚĂǀĞ�ŚŝŐŚĞƌ�ŽƉĞƌĂƚŝŶŐ�ƉƌĞƐƐƵƌĞƐ͘
dŚĞ�ƌĞƉŽƌƚ�ĚƌĞǁ�ŽŶ�ƚŚĞ�ǁŽƌŬ�ĚŽŶĞ�ƵŶĚĞƌ�ƚŚĞ��ƵƌŽƉĞĂŶ�EĂƚƵƌĂů,Ǉ�ƉƌŽũĞĐƚ'<�;ϮϬϬϮʹϮϬϬϲͿ͕�ǁŚŝĐŚ�ĐŽŶĐůƵĚĞĚ�
ƚŚĂƚ͕�ĚĞƉĞŶĚŝŶŐ�ŽŶ� ƚŚĞ�ƐƚĞĞů�ƵƐĞĚ͕�ŚŝŐŚͲƉƌĞƐƐƵƌĞ�ƉŝƉĞůŝŶĞƐ�ĐĂŶ�ďĞ�ƵƐĞĚ� ĨŽƌ�ŐĂƐ�ďůĞŶĚƐ�ĐŽŶƚĂŝŶŝŶŐ�ƵƉ� ƚŽ�
ϱϬй�ďǇ�ǀŽůƵŵĞ�ŚǇĚƌŽŐĞŶ͕�ĂůƚŚŽƵŐŚ�ĞǀĂůƵĂƚŝŽŶ�ŽŶ�Ă�ĐĂƐĞͲďǇͲĐĂƐĞ�ďĂƐŝƐ�ŝƐ�ŶĞĐĞƐƐĂƌǇ͘�dŚĞ�EĂƚƵƌĂů,Ǉ�ƉƌŽũĞĐƚ�
ĂůƐŽ� ůĞĚ� ƚŽ�Ă� ƌĞĐŽŵŵĞŶĚĂƚŝŽŶ� ƚŚĂƚ͕� ƚŽ�ĞŶƐƵƌĞ� ƚŚĞ� ŝŶƚĞŐƌŝƚǇ�ŽĨ� ƐƚĞĞů�ƉŝƉĞůŝŶĞƐ� ŝŶ� ƚŚĞ�ŐĂƐ�ŶĞƚǁŽƌŬ͕�ŵŽƌĞ�
ĨƌĞƋƵĞŶƚ� ŝŶƐƉĞĐƚŝŽŶ� ĂŶĚ� ĂĚũƵƐƚŵĞŶƚƐ� ƚŽ� ƚŚĞ� ƉŝƉĞůŝŶĞ� ŝŶƚĞŐƌŝƚǇ� ŵĂŶĂŐĞŵĞŶƚ� ƐǇƐƚĞŵƐ�ŵĂǇ� ďĞ� ƌĞƋƵŝƌĞĚ͘�
dŚĞƐĞ� ĂƌĞ�ŵŽĚŝĨŝĐĂƚŝŽŶƐ� ƚŚĂƚ� ĂƌĞ� ƌĞůĂƚŝǀĞůǇ� ĞĂƐǇ� ƚŽ� ĂĐĐŽŵƉůŝƐŚ͕� ĂŶĚ� ĂƌĞ� ŶŽƚ͕� ŝŶ� ƚŚĞ� EĂƚƵƌĂů,Ǉ� ƌĞƉŽƌƚ Ɛ͛
ǁŽƌĚƐ͕�͚ƐŚŽǁƐƚŽƉƉĞƌƐ͛͘

/ƚ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ƚŽ�ŶŽƚĞ�ƚŚĂƚ�ƚŚĞƌĞ�ŝƐ�ŶŽ�ĨƵŶĚĂŵĞŶƚĂů�ďĂƌ�ƚŽ�ƚŚĞ�ƚƌĂŶƐƉŽƌƚ�ŽĨ�ĞǀĞŶ�ƉƵƌĞ�ŚǇĚƌŽŐĞŶ�ŝŶ�ƉŝƉĞůŝŶĞƐ�
ŽǀĞƌ� ůŽŶŐ�ĚŝƐƚĂŶĐĞƐ͖�ƚŚŝƐ� ŝƐ�ƐŽŵĞƚŚŝŶŐ�ƚŚĂƚ�ŚĂƐ�ďĞĞŶ�ĚŽŶĞ�ƐĂĨĞůǇ�ĂŶĚ�ĞĨĨŝĐŝĞŶƚůǇ�ĨŽƌ�ŵĂŶǇ�ǇĞĂƌƐ�ƚŽ�ƐĞƌǀĞ�
ŝŶĚƵƐƚƌŝĂů� ĚĞŵĂŶĚ� ĨŽƌ� ŚǇĚƌŽŐĞŶ� ;ĨŽƌ� ƉĞƚƌŽůĞƵŵ� ƌĞĨŝŶŝŶŐ� ĨŽƌ� ĞǆĂŵƉůĞ͖� ƐĞĞ� ^ĞĐƚŝŽŶ� ϲ͘ϱͿ͘� dŚĞ� ŝƐƐƵĞ� ŝƐ� ŶŽƚ�
0/.3-#$7%ƉĞƌ�ƐĞ͕�ďƵƚ�ƌĂƚŚĞƌ�ƚŚĞ�ĐŚĂŶŐĞ�ŝŶ�ƚŚĞ�ŐĂƐ�ĐŽŵƉŽƐŝƚŝŽŶ�ĨƌŽŵ�ǁŚĂƚ�ǁĂƐ�ƐƉĞĐŝĨŝĞĚ�ǁŚĞŶ�ŵĂƚĞƌŝĂůƐ�
ǁĞƌĞ�ƐĞůĞĐƚĞĚ�ĂŶĚ�ƚŚĞ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ǁĂƐ�ĚĞƐŝŐŶĞĚ�ĂŶĚ�ŝŶƐƚĂůůĞĚ͘

'& DĞůĂŝŶĂ͕��ŶƚŽŶŝĂ�Θ�WĞŶĞǀ͕ �͚�ůĞŶĚŝŶŐ�,ǇĚƌŽŐĞŶ�ŝŶƚŽ�EĂƚƵƌĂů�'ĂƐ�WŝƉĞůŝŶĞ�EĞƚǁŽƌŬƐ͗���ZĞǀŝĞǁ�ŽĨ�<ĞǇ�/ƐƐƵĞƐ͕͛
EZ�>ͬdWͲϱϲϬϬͲϱϭϵϵϱ͕�DĂƌĐŚ�ϮϬϭϯ

'< EĂƚƵƌĂů,Ǉ�WƌŽũĞĐƚ͕�͚�ďŽƵƚ�EĂƚƵƌĂů,Ǉ͕͛�ĂĐĐĞƐƐĞĚ�ϮϯƌĚ��Ɖƌŝů�ϮϬϭϯ͗�ŚƚƚƉ͗ͬͬǁǁǁ͘ŶĂƚƵƌĂůŚǇ͘ŶĞƚ
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P323?%%%C"O$0.
+;$%RF9L%5$8,50%$:"=6/$-%0;$% 6=8"70%,O%;.-5,#$/%,/%1"O$0.X%K;67;% 61%1(>Q$70%0,%"%5"/#$%,O%O"70,51%"/-%
K,()-%-6OO$5%,/%"%7"1$Y>.Y7"1$%>"1613

N/% ),KY85$11(5$% )6/$1X%8,).=$51% 1(7;%"1%8,).$0;.)$/$% \!9]%"5$% 6/75$"16/#).%>$6/#%
(1$-%O,5%#"1%-61056>(06,/%/$0K,5A1%"/-%K;6)$%0;$1$%-,%/,0%7,55,-$%)6A$%10$$)%0;$.%"5$%
1(>Q$70%0,%1,=$%8$5=$"06,/%,O%#"1%0;5,(#;%0;$%868$%K"))13%!$5=$"06,/%),11$1%"5$%
/$#)6#6>)$%O,5%/"0(5")%#"1%>(0%K6))%6/75$"1$%6O%;.-5,#$/%61%"--$-X%>$7"(1$%;.-5,#$/%
61% "% 1="))$5%=,)$7()$3%+;$%RF9L% 5$8,50% 7,/7)(-$-% 0;"0%8$5=$"06,/%,O%;.-5,#$/%
0;5,(#;%0;$%K"))1%,O%!9%868$1%61%O,(5%0,%O6G$%06=$1%O"10$5%0;"/%=$0;"/$%>(0%61%106))%
),K%"/-%n"77$80">)$%O5,=%"%1"O$0.X%$7,/,=.%"/-%$/G65,/=$/0")%8,6/0%,O%G6$Ko3

N/%0$5=1%,O%"776-$/0")%)$"A1X%0;$%>5,"-%7,/7)(16,/%K"1%0;"0%;.-5,#$/%7,/7$/05"06,/1%
(8%0,%2Wb%-,%/,0%)$"-%0,%"%16#/6O67"/0%6/75$"1$%6/%$60;$5%0;$%561A%,O%6#/606,/%,5%0;$%
1$G$560.%,O%$:8),16,/1%5$1()06/#%O5,=%#"1%)$"A13%@>,G$%2Wb%;.-5,#$/%7,/0$/0X%0;$%
6/75$"1$-% 561A% 7"/% >$% =606#"0$-% >.% >$00$5% 561A% ="/"#$=$/03% J)$/-1% 7,/0"6/6/#%
=,5$%0;"/%EWb%;.-5,#$/%6/%-61056>(06,/%="6/1%"/-%1$5G67$%)6/$1%-,X%;,K$G$5X%)$"-%
0,%"%16#/6O67"/0).%6/75$"1$-%561A%,G$5"))%c%K60;%$:6106/#%868$)6/$13%R$K%6/O5"105(70(5$%
-$16#/$-%K60;%;6#;%;.-5,#$/%7,/0$/0%6/%=6/-%7,()-%/$#"0$%0;61%561A3%%

+;$%R"0(5")I.%85,Q$70%10(-6$-%0;$%6/75$"1$-%561A%,O%#"1%$17"8$%"/-%6#/606,/%6/%>(6)-6/#1%-($%0,%0;$%"--606,/%
,O%;.-5,#$/3%N/75$"1$1%6/%#"1%"77(=()"06,/%"/-%G,)(=$%"5$%1)6#;0%O,5%;.-5,#$/%"--606,/%(8%0,%EWb3%+;$%
6/75$"1$%6/%0;$%1$G$560.%,O%$:8),16,/1%61%=6/6=")%(8%0,%2Wb%;.-5,#$/3%+;$%5$1$"57;%-6-%O6/-%0;"0%0;$%O5$M($/7.%
,O%#"1%$:8),16,/1%6/%>(6)-6/#1%7,()-%>$%-,(>)$-%>.%0;$%"--606,/%,O%2Wb%;.-5,#$/%>(0%0;$%8,6/0%61%="-$%0;"0%
0;$%$:6106/#%561A%61%G$5.%),K%1,%0;$%6/75$"1$-%561A%61%106))%K60;6/%"77$80">)$%)6=6013%@#"6/X%6=85,G$=$/01%6/%#"1%
=,/60,56/#%"/-%,0;$5%0$7;/,),#.%=$"/%0;"0%0;61%561A%7"/%>$%="/"#$-3

P323B%%%9/$5#.%*,/0$/0
+;$%;.-5,#$/%7,/0$/0%,O%(06)60.%#"1%61%")1,%1(>Q$70%0,%)6=60"06,/1%0;"0%"561$%O5,=%0;$%O"70%0;"0%;.-5,#$/_1%
85,8$506$1%"1%"%O($)%#"1%-6OO$5%O5,=%0;,1$%,O%7,/G$/06,/")%O($)%#"1$1%1(7;%"1%=$0;"/$3%N/%4$5="/.X%K;$5$%
0;61% ;"1% >$$/% =,10% 10(-6$-X% 0;$% 0$7;/67")% 10"/-"5-% O,5% #"1% M(")60.% 0;$,5$067")).% ")),K1% O,5% 16/#)$Y-6#60%
7,/7$/05"06,/1% ,O% ;.-5,#$/% 0,% >$% "-=6116>)$% 6/% >,0;% 0;$% ),KY7"),56O67% \LY#"1]% "/-% ;6#;Y7"),56O67% \IY#"1]%
/"0(5")%#"1%/$0K,5A1%6/%0;$%7,(/05.3%',5%7,/7$/05"06,/1%">,G$%&Wb%;.-5,#$/X%;,K$G$5X%7$50"6/%7,=8,/$/01%
,O%0;$%#"1%/$0K,5A%K,()-%;"G$%0,%>$%=,-6O6$-%,5%5$8)"7$-%"/-%0;$1$%"70%)6A$%>,00)$/$7A1%85$G$/06/#%;6#;$5%
)$G$)1%,O%;.-5,#$/%6/Q$706,/3

J$7"(1$%;.-5,#$/%;"1%"% ),K$5%G,)(=$0567%$/$5#.%7,/0$/0% 0;"/%/"0(5")%#"1% 60%;"1% 0;$%$OO$70%,O% ^-6)(06/#_%
0;$%#"1%1,=$K;"0X%)$"-6/#%0,%"%=,-$5"0$%-$7)6/$%6/%0;$%$/$5#.%05"/18,50%7"8"760.%,O%0;$%868$)6/$%\$/$5#.%
7,/0$/0% 1;6O0$-% 8$5% (/60% ,O% 06=$]3% +;61% 61%="/"#$">)$[% 60% 61% )6A$).% 0,% >$% O$)0% ,/).% "0% 8$56,-1% ,O% 8$"A% #"1%
-$="/-%"/-%;.-5,#$/%6/Q$706,/%7"/%>$%7,,5-6/"0$-%K60;%-$="/-3%J(0%0;$%#"1%/$0K,5A%7,/16101%,O%=,5$%
0;"/%868$)6/$1[%#"1%7,=85$11,51%0,)$5"0$%;.-5,#$/%K$))%>(0%"5$%16h$-%O,5%"%18$76O67%0;5,(#;8(0%7"8"760.X%1,%
;6#;$5%7,/7$/05"06,/1%,O%;.-5,#$/%=".%5$M(65$%;6#;$5%7,=85$11,5%7"8"7606$13

P323E%%%9OO$70%,/%9/-%S1$
I.-5,#$/%>(5/1%-6OO$5$/0).% O5,=%/"0(5")%#"1% \K60;%"%;6#;$5% O)"=$%18$$-]%"/-%"--606,/%,O%;.-5,#$/%")1,%
),K$51%0;$%d,>>$% 6/-$:%,O%0;$%#"1%\K;67;% 61%>"1$-%,/%7"),56O67%G")($%"/-%18$76O67%#5"G60.]X% 5$-(76/#%0;$%
$/$5#.%,(08(0%,O%0;$%7,=>(106,/%85,7$113%+;$%$OO$70%,O%;.-5,#$/%>)$/-6/#%61%0;(1%)6A$).%0,%>$%=,10%1$G$5$%
,/%$/-Y(1$%"88)6"/7$1%"/-% 6/-(1056")% O"76)606$1%"/-% 60% 61% )6A$).%0;61%K6))%>$%0;$% )6=606/#%0$7;/67")% O"70,5%O,5%
;.-5,#$/%6/Q$706,/3%@1%0;$%RF9L%5$8,50%/,0$-X%0;$%$OO$70%61%-$8$/-$/0%,/%0;$%85,8,506,/%,O%;.-5,#$/X%0;$%
0.8$%,O%"88)6"/7$%"/-%601%"#$Z%"77$80">)$%)6=601%-$0$5=6/$-%>.%G"56,(1%10(-6$1%0,%-"0$%O"))%K60;6/%0;$%5"/#$%
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!"#$%&'($)#%*(+,-,&.&/$0$1"2($&'0$%3+&4+,#$5,

,O% Ec2Wb%;.-5,#$/3% +;$%R"0(5")I.% 85,Q$70% 7,/7)(-$-% 0;"0% O,5% 85,8$5).% "-Q(10$-% "88)6"/7$1%K;$5$% 0;$%
),7")%#"1%M(")60.%18$76O67"06,/%61%O"G,(5">)$%6/%0$5=1%,O%0;$%")),K$-%5"/#$%,O%0;$%d,>>$%6/-$:X%-,=$1067%
"88)6"/7$1% 7,()-% O$"16>).% 0,)$5"0$% (8% 0,% 2Wb% ;.-5,#$/3% N/% 5$")60.X% 8;"1$-% 5$8)"7$=$/0% ,O% 0;$% "#$6/#%
-,=$1067%#"1%>(5/$5%O)$$0%K,()-%85,>">).%>$%/$7$11"5.%"1%;.-5,#$/%7,/7$/05"06,/%61%#5"-(")).%10$88$-%(83%

'($)% 7$))1% 6/% 1="))Y17")$% 7,=>6/$-% ;$"0% "/-% 8,K$5% "88)67"06,/1% 6/% ;,=$1% "/-% ,0;$5% >(6)-6/#1% ;"G$% "/%
"-G"/0"#$%;$5$X%6/%0;"0%0;$.%-,%/,0%>(5/%0;$%#"1%"/-%"5$%0;(1%(/"OO$70$-%>.%0;$%7;"/#6/#%O)"=$%18$$-3%
@)0;,(#;%,O%7,(51$%0;61%;"1%/,0%.$0%>$$/%0$10$-%6/%85"7067$X%60%61%85,>">)$%0;"0%=675,Y*I!%O($)%7$))1%K6))%85,G$%
M(60$%0,)$5"/0%,O%>)$/-1%7,/0"6/6/#%">,(0%Eb%;.-5,#$/%c%"0%0;$%10"7A%)$G$)%0;$%6-$")%O($)%O,5%"/.%O($)%7$))%61%
;.-5,#$/X%"O0$5%"))3%@0%2Wb%;.-5,#$/%1,=$%6=8"70%,/%8$5O,5="/7$%7"/%>$%$:8$70$-X2E%-($%0,%0;$%G"56"06,/%
O5,=%0;$%#"1%18$76O67"06,/%0;$%O($)%7$))%1.10$=%K"1%7")6>5"0$-%O,53%N/%0;$,5.X%6O%0;$%#"1%>)$/-%61%7,/1610$/0X%"))%
0;"0%K,()-%>$%5$M(65$-%61%5$7")6>5"06,/%,O%0;$%O($)%7$))%1.10$=%"/-%8,116>).%1,=$%=,-6O67"06,/%0,%0;$%>")"/7$%
,O%8)"/0%\-$8$/-6/#%,/%0;$%0.8$%,O%O($)%7$))%0$7;/,),#.]3%+;$%6=8"70%,/%8$5O,5="/7$%,O%"%O)(70("06/#%>)$/-%
K6))%>$%=,5$%-6OO67()0%0,%="/"#$3

@0% 6/-(1056")% 17")$X% 5$7$/0% 5$1$"57;% >.% 0;$% 4$5="/% +$7;/67")% "/-% C76$/06O67% @11,76"06,/% O,5% 4"1% "/-%
d"0$5%\He4d]%7,/7)(-$1%0;"0%#"1%$/#6/$1%"5$%M(60$%0,)$5"/0%,O%;.-5,#$/%c%0;$5$%$G$/%"88$"51%0,%>$%"/%
6=85,G$=$/0% 6/%$OO676$/7.%"/-%$:;"(10%#"1%7,=8,1606,/%"0%"5,(/-%Ub%;.-5,#$/3%4"1%$/#6/$1%0;"0%K,5A%
K$))%K60;%(8%0,%2Wb%;.-5,#$/%1;,()-%>$%8,116>)$%K60;%1,=$%=,-6O67"06,/3%4"1%0(5>6/$1X%>.%7,/05"10X%"5$%
=,5$%7;"))$/#6/#3%*(55$/0).%0;$1$%"5$%)6=60$-%0,%)$11%0;"/%?b%;.-5,#$/Z%FwH%61% 6/75$"16/#%0;61%0,%Vb%,5%
=,5$3%I6#;$5%7,/7$/05"06,/1%1;,()-%>$%0$7;/67")).%8,116>)$%c%C6$=$/1%;"1%#"1%0(5>6/$1%0;"0%7"/%5(/%K60;%
&Eb%;.-5,#$/%c%>(0%"#"6/%0;$%7;"))$/#$%;$5$%=".%)6$%=,5$%6/%,8$5"06/#%0;$%0(5>6/$1%K60;%"%O)(70("06/#%#"1%
7,=8,1606,/3%C$$%C$706,/%P3&%O,5%=,5$%-617(116,/%,/%;.-5,#$/YO($))$-%0(5>6/$13

+;$,5$067")).X%#"1%868$)6/$1%7,()-%")1,%>$%(1$-%"1%"%=$"/1%,O%-61056>(06/#%;.-5,#$/%0;"0%61%0;$/%1$8"5"0$-%
O5,=%0;$%/"0(5")%#"1%"0%0;$%8,6/0%,O%$:05"706,/X%1,%0;"0%0;$%>)$/-%61%,O%)$11%5$)$G"/7$%0,%$/-%(1$3%+;$%5$M(65$-%
8(560.%,O%0;$%$:05"70$-%;.-5,#$/%K,()-%>$%-670"0$-%>.%0;$%6/0$/-$-%"88)67"06,/3%I.-5,#$/%1$8"5"06,/%O5,=%
#"1%=6:0(5$1%(16/#%85$11(5$%1K6/#%"-1,5806,/%\!C@]%61%5,(06/$).%7,/-(70$-%"0%6/-(1056")%17")$X%>(0%0.867")).%
K60;%;6#;$5%;.-5,#$/%7,/7$/05"06,/1%0;"/%K,()-%>$%0;$%7"1$%6/%;.-5,#$/%$:05"706,/%O5,=%#"1%868$)6/$13%
@77,5-6/#% 0,%RF9LX%!C@%1.10$=1% 0;"0%7"/%,8$5"0$%K60;%;.-5,#$/%7,/0$/0%"1% ),K%"1%2Wb%"5$% 0$7;/67")).%
O$"16>)$%>(0%0;$%(/601%K,()-%>$%,G$5).%)"5#$Z%0;$%5$7,==$/-"06,/%61%0;"0%0;$%0$7;/,),#.%>$%$=8),.$-%,/).%
"0%868$)6/$%85$11(5$%5$-(706,/%10"06,/1%0,%$:8),60%0;$%85$11(5$%-5,83%

L,K% ;.-5,#$/% 7,/0$/0% 6/% 0;$% >)$/-% ")1,% 8,1$1% "% 7;"))$/#$% O,5% 7,==$576")% =$=>5"/$% 1$8"5"06,/%
0$7;/,),#6$1%>$7"(1$%,O%0;$%;6#;%-6OO$5$/06")%85$11(5$%0;"0%K,()-%>$%6=8,1$-%"75,11%0;$%=$=>5"/$3%',5%
0;61%5$"1,/X%RF9L%7,/7)(-$-%0;"0%=$=>5"/$%0$7;/,),#6$1%K,()-%>$%>$10%(1$-%O,5%$:05"706/#%;.-5,#$/%O5,=%
05"/1=6116,/%868$)6/$1%K;$5$%0;$%;6#;$5%85$11(5$%6/%0;$%868$)6/$%7,()-%"6-%;.-5,#$/%5$7,G$5.3%I,K$G$5X%
0;$%R"0(5")I.%85,Q$70%7,/-(70$-%=(7;% 6/G$106#"06,/% 6/0,%;.-5,#$/Y1$)$706G$%=$=>5"/$1%O,5%;6#;Y8(560.%
;.-5,#$/%"/-%O,(/-%0;"0%K6-$5%(1$%,O%=$=>5"/$%1$8"5"06,/%1.10$=1%61%8,0$/06")).%O$"16>)$%6/%>,0;%$7,/,=67%
"/-%0$7;/67")%0$5=13%!"))"-6(=%=$=>5"/$1%"5$%$:8$/16G$%>(0%/$K%0$7;/6M($1%7"/%="/(O"70(5$%G$5.%0;6/%
=$=>5"/$1%0,%5$-(7$%7,10%"/-%6/75$"1$%O)(:3%*;$"8$5%7"5>,/Y>"1$-%=$=>5"/$1%7"/%>$%(1$-%K;$/%,/).%
VUb%8(5$%;.-5,#$/%61%5$M(65$-X%,5%7"/%>$%(1$-%O,5%O6510Y10"#$%1$8"5"06,/%6/%"%;.>56-%1.10$=X%K60;%8"))"-6(=%
=$=>5"/$1%5$1$5G$-%O,5%0;$%1$7,/-%10"#$3%*,10%$106="0$1%85,-(7$-%>.%0;$%85,Q$70%1(##$10%0;"0%=$=>5"/$%
0$7;/,),#.%7,()-%>$%=,5$%7,10Y$OO$706G$%0;"/%!C@%O,5%>)$/-1%7,/0"6/6/#%)$11%0;"/%BWb%;.-5,#$/3

@% 0;65-% 0$7;/,),#.% 7,/16-$5$-% >.% RF9L% K"1% $)$705,7;$=67")% ;.-5,#$/% 1$8"5"06,/% \9IC]% (16/#% $60;$5% "%
R"O6,/Y>"1$-%=$=>5"/$%,5%"%8,).>$/h6=6-"h,)$%\!JN]%1.10$=Z%0;$%O,5=$5%0$7;/,),#.%61%=,5$%="0(5$%>(0%
!JN%5$M(65$1%)$11%7,=85$116,/3%N0%K"1%7,/7)(-$-%0;"0%9IC%1.10$=1%"5$%)6A$).%0,%>$%0,,%7,=8)$:%0,%7,=8$0$%
K60;%!C@%,5%=$=>5"/$%0$7;/,),#.%"0%0;61%10"#$3

2E N/O,5="06,/%>"1$-%,/%-617(116,/%>$0K$$/%'($)%*$))%+,-".%"/-%*$5"=67%'($)%*$))1%L6=60$-X%@856)%2W&?3
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!"#$%&'($)#%*(+,-,&.&/$0$1"2($&'0$%3+&4+,#$5,

ϲ͘Ϯ͘ϲ����ƵƌƌĞŶƚůǇ�WĞƌŵŝƐƐŝďůĞ�>ŝŵŝƚƐ
&Žƌ�ƚŚĞ�h^�͕�EZ�>�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ŚǇĚƌŽŐĞŶ�ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ�ŽĨ�ϱʹϭϱй�ĐŽƵůĚ�ďĞ�ǀŝĂďůĞ�ǁŝƚŚŽƵƚ�ƐŝŐŶŝĨŝĐĂŶƚůǇ�
ŝŶĐƌĞĂƐŝŶŐ�ƚŚĞ�ŶĞŐĂƚŝǀĞ�ŝŵƉĂĐƚ�ŽŶ�ĞŶĚͲƵƐĞ�ĚĞǀŝĐĞƐ͕�ŽǀĞƌĂůů�ƉƵďůŝĐ�ƐĂĨĞƚǇ͕ �Žƌ�ƚŚĞ�ĚƵƌĂďŝůŝƚǇ�ĂŶĚ�ŝŶƚĞŐƌŝƚǇ�ŽĨ�
ƚŚĞ�ĞǆŝƐƚŝŶŐ�ŶĂƚƵƌĂů�ŐĂƐ�ƉŝƉĞůŝŶĞ�ŶĞƚǁŽƌŬ͘�/Ŷ��ƵƌŽƉĞ͕�ƚŚĞ�EĂƚƵƌĂů,Ǉ�ƉƌŽũĞĐƚ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ƚŚĞ�ŵĂǆŝŵƵŵ�
ŚǇĚƌŽŐĞŶ� ĐŽŶĐĞŶƚƌĂƚŝŽŶ�ǁŽƵůĚ�ďĞ� ůŝŵŝƚĞĚ�ďǇ͕ � ĂŶĚ�ĚĞƉĞŶĚĞŶƚ�ŽŶ͕� ƚŚĞ�ĞĨĨĞĐƚ�ŽŶ�ĞŶĚͲƵƐĞ�ĂƉƉůŝĂŶĐĞƐ� ĂŶĚ�
01-)*.% 2$% .$3$4567$.% 67.686.)"**/% 9-4% $":1% .603462)36-7% 4$#6-7% )067#% "%5$31-.-*-#/% .$8$*-;$.% 2/% 31$%

ƉƌŽũĞĐƚ͘� dŚŝƐ� ĂůƐŽ� ƌĞĨůĞĐƚƐ� ƚŚĞ� ĨĂĐƚ� ƚŚĂƚ� ŚǇĚƌŽŐĞŶ� ŝŶũĞĐƚŝŽŶ� ŶĞĞĚ� ŶŽƚ� ŶĞĐĞƐƐĂƌŝůǇ� ĂƉƉůǇ� ƚŽ� ĂŶ� ĞŶƚŝƌĞ� ŐĂƐ�
ŶĞƚǁŽƌŬ�ĂŶĚ�ĐĂŶ�ďĞ�ŝŵƉůĞŵĞŶƚĞĚ�ŽŶůǇ�ŝŶ�ƚŚŽƐĞ�ƐĞĐƚŝŽŶƐ�ǁŚĞƌĞ�ŝƚ�ǁŽƵůĚ�ďĞ�ǁĞůů�ƚŽůĞƌĂƚĞĚ͘�

/Ŷ�'ĞƌŵĂŶǇ�Ăƚ�ůĞĂƐƚ͕�ƚŚĞ��s't�ƐƚƵĚǇ�ŚĂƐ�ƐŚŽǁŶ�ϭϬй�ŚǇĚƌŽŐĞŶ�ŝŶ�ƚŚĞ�ŐĂƐ�ŐƌŝĚ�ŝƐ�ǁŝƚŚŝŶ�ƌĞĂĐŚ͕�ŝĨ�ƚŚĞ�ĨĞǁ�
ďŽƚƚůĞŶĞĐŬƐ�ĂƌĞ�ĂĚĚƌĞƐƐĞĚ͘�ϭϬй�ŚǇĚƌŽŐĞŶ�ĂůƌĞĂĚǇ�ĞƋƵĂƚĞƐ�ƚŽ�ĐŽŶƐŝĚĞƌĂďůĞ�ĞŶĞƌŐǇ�ƐƚŽƌĂŐĞ�ƉŽƚĞŶƚŝĂů�ĂŶĚ�
ǁŽƵůĚ�ĂůůŽǁ�ĨŽƌ�ďĞƚƚĞƌ�ŝŶƚĞŐƌĂƚŝŽŶ�ŽĨ�ĞǆŝƐƚŝŶŐ�ǁŝŶĚ�ĂŶĚ�ƐŽůĂƌ�ƉŽǁĞƌ�ĐĂƉĂĐŝƚǇ�ŝŶ�ƚŚĞ�ŶĞĂƌ�ƚĞƌŵ͘�dŽ�ƉƵƚ�ƚŚŝƐ�
ŝŶƚŽ�ĐŽŶƚĞǆƚ͕�'ĞƌŵĂŶǇ�dƌĂĚĞ�Θ�/ŶǀĞƐƚ�ƐƚĂƚĞƐ�ƚŚĂƚ�'ĞƌŵĂŶǇ Ɛ͛�ĞǆŝƐƚŝŶŐ�ŐĂƐ�ŶĞƚǁŽƌŬ�ŚŽůĚƐ�ĂƌŽƵŶĚ�ϮϮϬ�dtŚ�ŽĨ�
ĞŶĞƌŐǇ�;ĂƐƐƵŵŝŶŐ�ϱϱй�ĐŽŶǀĞƌƐŝŽŶ�ĞĨĨŝĐŝĞŶĐǇͿ�ĂŶĚ�ƚŚĂƚ�ƚŚŝƐ�ŝƐ�ĞƋƵŝǀĂůĞŶƚ�ƚŽ�ϯ͕ϬϬϬ�ƚŝŵĞƐ�'ĞƌŵĂŶǇ Ɛ͛�ĐƵƌƌĞŶƚ�
ƉƵŵƉĞĚ�ƐƚŽƌĂŐĞ�ĐĂƉĂĐŝƚǇ͘Ϯϲ��ǀĞŶ�ϭϬй�ŽĨ�ƚŚŝƐ�ǁŽƵůĚ�ĐŽŵƉůĞƚĞůǇ�ĞĐůŝƉƐĞ�ĞǆŝƐƚŝŶŐ�ĞŶĞƌŐǇ�ƐƚŽƌĂŐĞ�ĐĂƉĂĐŝƚǇ�ŝŶ�
ƚŚĞ�ĐŽƵŶƚƌǇ͘

,ŽǁĞǀĞƌ͕ �ƚŚĞƌĞ�ĂƌĞ�ƵƐƵĂůůǇ�ƌĞŐƵůĂƚŽƌǇ�ůŝŵŝƚƐ�ŽŶ�ŚŽǁ�ŵƵĐŚ�ŚǇĚƌŽŐĞŶ�ĐĂŶ�ďĞ�ĐŽŶƚĂŝŶĞĚ�ŝŶ�ŐƌŝĚ�ŐĂƐ͕�ĂŶĚ�ŝŶ�
ŵĂŶǇ�ĐŽƵŶƚƌŝĞƐ� ƚŚĞƐĞ�ƌĞƐƚƌŝĐƚ�ŚǇĚƌŽŐĞŶ� ŝŶũĞĐƚŝŽŶ�ƚŽ�ďĞůŽǁ�ǁŚĂƚ�ĐŽƵůĚ�ƚĞĐŚŶŝĐĂůůǇ�ďĞ�ƚŽůĞƌĂƚĞĚ͘� /Ŷ�ŵĂŶǇ�
ĐĂƐĞƐ�ƚŚĞƐĞ�ĂƌĞ�ƉƌŽďĂďůǇ�ŽǀĞƌͲĐĂƵƚŝŽƵƐ͕�ďƵƚ�ŵƵĐŚ�ƚĞĐŚŶŝĐĂů�ǀĞƌŝĨŝĐĂƚŝŽŶ�ĂŶĚ�ĚĞŵŽŶƐƚƌĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƐĂĨĞƚǇ�ŽĨ�
ďůĞŶĚŝŶŐ�ŚǇĚƌŽŐĞŶ�ŝŶƚŽ�ŐƌŝĚ�ŐĂƐ�ǁŽƵůĚ�ďĞ�ŶĞĞĚĞĚ�ƚŽ�ƌĞůĂǆ�ƚŚĞƐĞ�ůŝŵŝƚƐ͘��ƵƌƌĞŶƚůǇ͕ �ƚŚĞ�ŵŽƐƚ�ŐĞŶĞƌŽƵƐ�ůŝŵŝƚ�
ŝŶ��ƵƌŽƉĞ�ŝƐ�ŝŶ�ƚŚĞ�EĞƚŚĞƌůĂŶĚƐ͕�ǁŚĞƌĞ�ƵƉ�ƚŽ�ϭϮй�ŚǇĚƌŽŐĞŶ�ŝƐ�ĂůůŽǁĞĚ͘�&ƌĂŶĐĞ�ŝƐ�ŶĞǆƚ�Ăƚ�ϲй�ĂŶĚ�'ĞƌŵĂŶǇ Ɛ͛�
ĐƵƌƌĞŶƚ�ůŝŵŝƚ�ŝƐ�ϱй�ďǇ�ǀŽůƵŵĞ͘

�ǆĂŵƉůĞ
��Ϯ�Dt�ƉŽǁĞƌͲƚŽͲŐĂƐ�ƉůĂŶƚ� ŝƐ�ďĞŝŶŐ�ĐŽŶƐƚƌƵĐƚĞĚ�Ăƚ�&ĂůŬĞŶŚĂŐĞŶ� ŝŶ�
'ĞƌŵĂŶǇ�ƚŽ�ĚĞŵŽŶƐƚƌĂƚĞ�ƚŚĞ�ĐŽŶĐĞƉƚ�ŽĨ�ŐĂƐͲŐƌŝĚ�ŝŶũĞĐƚŝŽŶ�ŝŶ�Ă�ĨůĂŐƐŚŝƉ�
ƉƌŽũĞĐƚ� ĨŽƌ�ĞŶĞƌŐǇ�ƵƚŝůŝƚǇ�ĐŽŵƉĂŶǇ��͘KE͘��ƚ� ƚŚĞ� ƚŝŵĞ�ŽĨ�ǁƌŝƚŝŶŐ͕� Ɛŝǆ�
"*<"*67$%$*$:34-*/0$40%94-5%=/.4-#$76:0%1".%2$$7%016;;$.%3-%31$%063$%

;ƐĞĞ� ƉŚŽƚŽ͕� ƌŝŐŚƚͿ͖� ,ǇĚƌŽŐĞŶŝĐƐ� ǁŝůů� ĚĞůŝǀĞƌ� ƚŚĞ� ƉůĂŶƚ� ƚŽ� �͘KE� ĂƐ� Ă�
ƚƵƌŶŬĞǇ�ƉƌŽũĞĐƚ�ĂŶĚ�ŝƚ�ŝƐ�ĞǆƉĞĐƚĞĚ�ƚŽ�ďĞ�ŝŶ�ŽƉĞƌĂƚŝŽŶ�ŝŶ�ůĂƚĞ�ϮϬϭϯ͘

�͘KE�ĐŚŽƐĞ�ƚŚŝƐ�ůŽĐĂƚŝŽŶ�ĨŽƌ�ƚŚĞ�ƉŝůŽƚ�ƉƌŽũĞĐƚ�ďĞĐĂƵƐĞ�ŽĨ�ƚŚĞ�ƉƌŽǆŝŵŝƚǇ�
ƚŽ� ŐƌŝĚͲĐŽŶŶĞĐƚĞĚ� ǁŝŶĚ� ƚƵƌďŝŶĞƐ͘� dŚĞ� ŽƵƚƉƵƚ� ŽĨ� ƚŚĞƐĞ� ĨƌĞƋƵĞŶƚůǇ�
ĞǆĐĞĞĚƐ� ůŽĐĂů� ĐŽŶƐƵŵƉƚŝŽŶ͕�ǁŝƚŚ� ǀĞƌǇ� ŚŝŐŚ� ƉĞĂŬƐ� ĂŶĚ� ƐƚĞĞƉ�ƉŽǁĞƌ�
ŐƌĂĚŝĞŶƚƐ͘� /ŶƐƚĞĂĚ�ŽĨ�ĐƵƌƚĂŝůŝŶŐ�ƚŚŝƐ͕��͘KE�ƉůĂŶƐ�ƚŽ�ĚĞŵŽŶƐƚƌĂƚĞ�ƚŚĞ�
ďĞŶĞĨŝƚ�ŽĨ�ƵƐŝŶŐ�ƚŚĞ�ĞǆĐĞƐƐ�ĞůĞĐƚƌŝĐŝƚǇ�ƚŽ�ƉƌŽĚƵĐĞ�ŚǇĚƌŽŐĞŶ�ĨŽƌ�ŝŶũĞĐƚŝŽŶ�ŝŶƚŽ�ƚŚĞ�ůŽĐĂů�ŶĂƚƵƌĂů�ŐĂƐ�ŶĞƚǁŽƌŬ͕�
ǁŚŝĐŚ� ŝƐ�ǁĞůů�ĚĞǀĞůŽƉĞĚ�ǁŝƚŚ�Ă�ĐĞŶƚƌĂů�ϵϬϬ�ŵŵ�ƉŝƉĞůŝŶĞ�ƚŚĂƚ�ĐĂŶ�ƚƌĂŶƐƉŽƌƚ�ĂƐ�ŵƵĐŚ�ĞŶĞƌŐǇ�ĂƐ�Ɛŝǆ�ŚŝŐŚͲ
ǀŽůƚĂŐĞ� ƉŽǁĞƌ� ůŝŶĞƐ͘� dŚĞ� ƉŽǁĞƌͲƚŽͲŐĂƐ� ƉůĂŶƚ�ǁŝůů� ďĞ� ĐŽŶŶĞĐƚĞĚ� ƚŽ� ƚŚĞ� ŶĞĂƌďǇ� ŐĂƐ� ƉŝƉĞůŝŶĞ� ŽƉĞƌĂƚĞĚ�ďǇ�
KEdZ�^͕�ǁŚŝĐŚ�ǁŝůů�ĂĐĐĞƉƚ�ƵƉ�ƚŽ�ϯϲϬ�ĐƵďŝĐ�ŵĞƚƌĞƐ�ŽĨ�ŚǇĚƌŽŐĞŶ�ƉĞƌ�ŚŽƵƌ�ĨƌŽŵ�ƚŚĞ�ƉůĂŶƚ�ŽŶĐĞ�ŝƚ�ƐƚĂƌƚƐ�ƵƉ͘�

tŝƚŚ�ƚŚĞ�ƉůĂŶƚ͕�ǁŚŝĐŚ�ǁŝůů�ďĞ�ŽǁŶĞĚ�ďǇ�ŝƚƐ�ŐĂƐ�ƐƚŽƌĂŐĞ�Ăƌŵ͕��͘KE�ĂŝŵƐ�ƚŽ�ĚĞŵŽŶƐƚƌĂƚĞ�ƚŚĞ�ƉŽǁĞƌͲƚŽͲŐĂƐ�
ƉƌŽĐĞƐƐ�ĐŚĂŝŶ�ĂŶĚ�ŽƉƚŝŵŝƐĞ�ƚŚĞ�ŽƉĞƌĂƚŝŶŐ�ƌĞŐŝŵĞ�ĨŽƌ�ƐƵĐŚ�Ă�ĨĂĐŝůŝƚǇ͘�sĂůŝĚĂƚŝŶŐ�ƚŚĞ�ƚĞĐŚŶŽůŽŐǇ�ĂŶĚ�ƉƌŽǀŝŶŐ�
ƚŚĞ�ĐŽŶĐĞƉƚ�ŝƐ�Ă�ĨŝƌƐƚ�ƐƚĞƉ�ƚŽ�ĐƌĞĂƚŝŶŐ�ƚŚĞ�ŵĂƌŬĞƚ�ĨŽƌ�ƉŽǁĞƌͲƚŽͲŐĂƐ͕�ǁŚŝĐŚ�ŶĞĞĚ�ŶŽƚ�ďĞ�Ă�͚ďŽůƚͲŽŶ͛�ƚŽ�ƚŚĞ�
ĞůĞĐƚƌŝĐŝƚǇ�Žƌ�ŐĂƐ�ŐƌŝĚ͕�ďƵƚ�ĐĂŶ�ĞǆŝƐƚ�ƐĞƉĂƌĂƚĞůǇ�ƚŽ�ƉƌŽǀŝĚĞ�Ă�ǀĂůƵĞĚ�ƐĞƌǀŝĐĞ�ƚŽ�ďŽƚŚ͘

Ϯϲ 'ĞƌŵĂŶǇ�dƌĂĚĞ�Θ�/ŶǀĞƐƚ͕�͚'ƌĞĞŶ�,ǇĚƌŽŐĞŶ�ĂŶĚ�WŽǁĞƌͲƚŽͲ'ĂƐ�ƚĞĐŚŶŽůŽŐǇ͗�DĂƐƐ��ŶĞƌŐǇ�^ƚŽƌĂŐĞ�ĨŽƌ�ƚŚĞ�&ƵƚƵƌĞ
�ŶĞƌŐǇ�DĂƌŬĞƚ͕͛�DĂǇ�ϮϬϭϮ͗�ŚƚƚƉ͗ͬͬǁǁǁ͘ŐƚĂŝ͘ĚĞͬ'd�/ͬ�ŽŶƚĞŶƚͬ�Eͬ/ŶǀĞƐƚͬͺ^ŚĂƌĞĚ�ŽĐƐͬ�ŽǁŶůŽĂĚƐͬ'd�/ͬ&ĂĐƚͲ
ƐŚĞĞƚƐͬ�ŶĞƌŐǇͲĞŶǀŝƌŽŶŵĞŶƚĂůͬĨĂĐƚͲƐŚĞĞƚͲŐƌĞĞŶͲŚǇĚƌŽŐĞŶͲŵĂƐƐͲĞŶĞƌŐǇͲƐƚŽƌĂŐĞͲĨŽƌͲĨƵƚƵƌĞ͘ƉĚĨ
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!"#$%&'($)#%*(+,-,&.&/$0$1"2($&'0$%3+&4+,#$5,

P3?%%%I.-5,#$/%O,5%+5"/18,50"06,/
@/%,806,/%0,%-65$70).%G"),561$%;.-5,#$/%O5,=%$)$705,).161%61%0,%1$))%60%"1%"%05"/18,50"06,/%O($)3%+;61%85,18$70%61%
7),1$5%0;"/%1,=$%=".%0;6/A[%I.(/-"6%;"1%")5$"-.%>$#(/%"%)6=60$-%85,-(706,/%5(/%,O%&XWWW%O($)%7$))%$)$70567%
G$;67)$1% O,5% )$"1$%>$0K$$/%2W&?%"/-%2W&EX2T% "O0$5%K;67;% 60X%I,/-"X%R611"/X% "/-%+,.,0"%K6))% >$#6/%$"5).%
="5A$0%7,==$576")61"06,/%,O%'*9e3%H"6=)$5%K6))% O,)),K%6/%2W&T%"/-%O(50;$5%="Q,5%D9<1%"5$%$:8$70$-%0,%
;"G$%)"(/7;$-%G$;67)$1%>.%2W2W3%J.%2W2E%0;$%0,0")%7,10%,O%,K/$51;68%O,5%/$K%6/0$5/")%7,=>(106,/%$/#6/$%
G$;67)$1X%8)(#Y6/%;.>56-%$)$70567%G$;67)$1% \!I9e]X%>"00$5.%$)$70567%G$;67)$1% \J9e]%"/-%'*9e% 61%$:8$70$-% 0,%
7,/G$5#$%\O,5%8"11$/#$5%G$;67)$1]X2U%)$"-6/#%0,%6/75$"1$-%0"A$%(8%"/-%="5A$0%8$/$05"06,/%,O%0;$%)"00$53

P3?3&%%%I.-5,#$/%"1%"%'($)
I.-5,#$/%61%"/%$:7$806,/")).%$/$5#.Y-$/1$%O($)%>.%="11X%;6#;$5%0;"/%7,/G$/06,/")%
O($)1% "/-% 1(>10"/06")).% ;6#;$5% 0;"/% >"00$56$13% I,K$G$5X% G,)(=$0567% -$/1606$1%
"5$%=(7;% ),K$5%1,%;.-5,#$/% 6/%7"51% 61%7,=85$11$-X%=,10%7,==,/).% 0,%TWW%>"53%
*(55$/0).X%=,5$% 0;"/%VWb%,O% 5,"-% O($)% #),>")).% 61%="/(O"70(5$-% O5,=% 75(-$%,6)3%
I.-5,#$/X%>.%7,/05"10X%61%="/(O"70(5$-%O5,=%"%K6-$%G"56$0.%,O%1,(57$1X%6/7)(-6/#%
K"0$5%$)$705,).161X%85$1$/06/#%0;$%,88,50(/60.%O,5%="/.%7,(/056$1%0,%5$-(7$%0;$65%
-$8$/-$/7$%,/%6=8,50$-%$/$5#.3

+;$%-,=6/"/0%6/-(1056")Y17")$%85,-(706,/%=$0;,-%"0%85$1$/0%61%0;$%10$"=%5$O,5=6/#%
,O%=$0;"/$%\C<F]X%K;67;%7"/%.6$)-%7,/G$516,/%$OO676$/76$1%,O%(8%0,%UWbX%>(0%K;67;%
#$/$5"0$1%*D2%$=6116,/13%+;61%O,,0856/0%=".%>$%5$-(7$-%6/%0;$%O(0(5$%0;5,(#;%0;$%
(1$%,O%>6,#"1%"1%"%O$$-10,7A%"/-%>.%0;$%7"80(5$%"/-%10,5"#$%,O%0;$%*D2%>.Y85,-(703%
4"16O67"06,/%,O%>6,="11%"/-%K"10$%=".%")1,%>$%(1$-%0,%75$"0$%;.-5,#$/%O($)X%>(0%
K"0$5%$)$705,).161%61%"/%6/75$"16/#).%7,=8$))6/#%85,-(706,/%=$0;,-3

P3?32%%%F$/$K">)$%'($)%O5,=%9)$705,).161
I.-5,#$/%85,-(7$-% O5,=% )"5#$X% 7$/05")61$-%$)$705,).1$51%=".%>$%(1$-%"1% 05"/18,50% O($)% 6/% "%/(=>$5%,O%
K".1[%-65$70).%"0%"%;.-5,#$/%5$O($))6/#%10"06,/%\IFC]%"0%0;$%5$/$K">)$1%160$X%868$-%0,%),7")%IFC%,5%1;688$-%
,/%05"6)$51% 0,%10"06,/1% 0;"0%"5$% O(50;$5%"O6$)-%,5%K;$5$%;.-5,#$/%8686/#% 61%/,0% O$"16>)$3%9S%$106="0$1% O,5%
0;$%1")$%,O%;.-5,#$/%"1%O($)%10"/-%"0%tEc&WgA#3%N/%=,5$%7,=8"5">)$%0$5=1X%0;$%SC%H$8"50=$/0%,O%9/$5#.%
0"5#$01%"5$%O,5%yPg##$%\#"1,)6/$%#")),/%$M(6G")$/0]%>.%2W2WX%K;67;%$M("0$1%0,%t&gsW3UW%8$5%#"1,)6/$%)605$%
$M(6G")$/03%D/7$%'*9e%8$/$05"0$%0;$%="5A$0X%O($)%1")$%c%$60;$5%-65$70).%,5%0,%0;65-%8"50.%IFC%,8$5"0,51%c%
7"/%"--%O(50;$5%85,O60%O,5%$)$705,).1$5%,8$5"0,51%,/%0,8%,O%#56-%>")"/76/#%8".=$/013%D/%"%=,5$%-61056>(0$-%
)$G$)%IFC%,8$5"0,51%=".%K61;%0,%0"A$%0;$%-$7"5>,/61"06,/%,O%;.-5,#$/%
O($)%6/0,%0;$65%,K/%;"/-1%0;5,(#;%0;$%(1$%,O%O,5$7,(50%$)$705,).1$51%K60;%
5$/$K">)$% #56-% $)$7056760.Z% ,OO$56/#% &WWb% 5$/$K">)$% ;.-5,#$/% 7,()-%
85,G6-$% "% 7,=8$0606G$% "-G"/0"#$3% D/Y160$% $)$705,).1$51% "5$% "G"6)">)$%
O5,=%1$G$5")%="/(O"70(5$51%"/-%"5$%"/%6/75$"16/#).%8,8()"5%O$"0(5$%6/%
-$=,/105"06,/%10"06,/13

+;$5$%61%"%105,/#%-56G$%O,5%0;$%85,G616,/%,O%5$/$K">)$%;.-5,#$/%O($)%"1%
'*9e%0;$=1$)G$1%,/).%$)6=6/"0$%$=6116,/1%"0%0;$%8,6/0%,O%(1$%c%0;$.%"5$%
/,0%"%05().%h$5,Y$=6116,/%1,)(06,/%(/06)%0;$5$%"5$%/,%$=6116,/1%O5,=%O($)%
85,-(706,/%"/-%-61056>(06,/3%\+;$%1"=$%61%,O%7,(51$%05($%,O%J9eX%K;67;%"5$%

2T I.(/-"6X%9@0$,/."':&7&5%.-&6'<2%7/=6'!"%6-'>66&;570'T",&'I%2/$4-"2,'2B'a&%2X?;"66"2,6'!$&7':&77'K&+"47&6=X
2P0;%'$>5("5.%2W&?[%;008[ggKKK3;.(/-"685$11,OO67$37,3(Ag5$)$"1$g?TVg

2U !,K$5Y05"6/1%O,5%9(5,8$%85,Q$70X%9>'82%-B27"2'2B'821&%X-%.",6'B2%'?$%28&)'>'B.4-X5.6&/'.,.706"6=X%R,G$=>$5%2W&W[
;008[ggKKK3O7;YQ(3$(g160$1g-$O"()0gO6)$1g-,7(=$/01g!,K$5x05"6/1xO,5x9(5,8$38-O



!"#$%?T%%%%%%%%%%'($)%*$))%+,-".

!"#$%&'($)#%*(+,-,&.&/$0$1"2($&'0$%3+&4+,#$5,

,/).%05().%h$5,Y$=6116,/%6O%5$7;"5#$-%K60;%5$/$K">)$%$)$7056760.3]%'($)%85,-(706,/%K"1%"/%611($%"--5$11$-%6/%
1,=$%-$0"6)%>.%0;$%O6510%8;"1$%,O%K,5A%,O%0;$%S`%I2<,>6)60.%7,")606,/X%K;67;%61%"11$116/#%>(16/$11%7"1$1%O,5%
0;$%6/05,-(706,/%,O%'*9e%6/0,%0;$%S`%O5,=%2W&E3%N0%/,0$1%0;"0%0;$%-$7"5>,/61"06,/%,O%;.-5,#$/%O($)%K6))%>$%
$:8$70$-%>.%O)$$0%,8$5"0,51%"/-%0;$%$"5).%'*9e%7,/1(=$5%>"1$3%I,K$G$5X%0;61%=(10%>$%>")"/7$-%K60;%7,10X%
K60;%0;$%#$/$5")%856/768)$%>$6/#%0;"0%0;$%7,10%,O%;.-5,#$/%O($)%1;,()-%/,0%>$%#5$"0$5%0;"/%7(55$/0%-6$1$)%
8567$1%\6/%0$5=1%,O%O($)%5$M(65$-%0,%05"G$)%"%1$0%-610"/7$]3

+,%>$#6/%K60;X% 6/%2W&Ec2W&U%K;$/%'*9e%G,)(=$1%"5$%"0% 0;$65% ),K$10%"/-%$)$705,).1$5%0$7;/,),#.% 61%106))%
5$)"06G$).%$:8$/16G$X%=,5$%0;"/%VWb%,O%0;$%O($)%=6:%\O,5%"/%$106="0$-%-$="/-%,O%)$11%0;"/%&XWWW%0,//$1%
8$5%"//(=]%61%$:8$70$-%0,%7,=$%O5,=%$:6106/#%;.-5,#$/%85,-(706,/%7"8"7606$1%c%85$-,=6/"/0).%C<FX%"1%
85$G6,(1).%=$/06,/$-3%@1%G$;67)$%G,)(=$1% 6/75$"1$%"/-%$7,/,=6$1%,O% 17")$% 6=85,G$X% 0;$%S`%I2<,>6)60.%
7,")606,/% 1$$1% "/% 6/75$"16/#% 85,8,506,/%
,O% K"0$5% $)$705,).161% \d9% 6/% '6#(5$% B]% >.%
2W2WX%1(88)$=$/0$-%6/%)"0$5%.$"51%>.%/$KX%
=,5$% $OO676$/0% C<F% 7"8"760.X% 0,% 85,G6-$%
O,5%"/%$:8$70$-%-$="/-%,O%E&XWWW%0,//$1%
8$5%"//(=%>.%2W2E32V%+;$%6/75$"1$-%1;"5$%
,O% 5$/$K">)$% ;.-5,#$/% K,()-% 5$-(7$%
*D2% $=6116,/1% 0,% PWb% ),K$5% 0;"/% -6$1$)%
>.% 2W2W% "/-% TEb% ),K$5% >.% 2W?W% K60;% "/%
"6=% 0,%>$%&WWb%7"5>,/YO5$$%>.%2WEW3%+;$%
(1$% ,O% $)$705,).1$51%K60;% eF9% 61% 756067")% 0,%
"7;6$G6/#%0;613

P3?3?%%%9:6106/#%9)$705,).1$5%I.-5,#$/%F$O($))6/#%C0"06,/1
@5,(/-%0;$%K,5)-%0;$5$%"5$%"%0,0")%,O%UW%IFC%1(88).6/#%;.-5,#$/%O5,=%$)$705,).161%O,5%0;$%7(55$/0%O)$$0%,O%
O($)%7$))%$)$70567%"/-%;.-5,#$/%6/0$5/")%7,=>(106,/%$/#6/$%G$;67)$13%+;$1$%10"06,/1%="A$%(8%?Vb%,O%"))%IFC%
"/-%0;$%="Q,560.%,O%0;$1$%"5$%7,//$70$-%0,X%,5%(1$%$)$7056760.%O5,=X%5$/$K">)$%$/$5#.%1,(57$1%1(7;%"1%K6/-%
"/-%1,)"5%8,K$53%*,/16-$56/#%VEb%,O%"))%;.-5,#$/%85,-(7$-%#),>")).%61%="/(O"70(5$-%O5,=%O,116)%O($)1X%0;$%
;6#;%8$57$/0"#$%7,/056>(06,/%O5,=%$)$705,).161%6/%0;61%"88)67"06,/%(/-$517,5$1%0;$%6=8,50"/0%5,)$%;.-5,#$/%
O5,=%$)$705,).161%8)".1%6/%#),>")%"1865"06,/1%0,%-$7"5>,/61$%05"/18,503

F$#6,/")).X%9(5,8$%"/-%R,50;%@=$567"%-,=6/"0$%6/%0$5=1%
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5-%*-7$%-)5%5-%9-771*E.$21A$.%6/.2-#$4%-4%;-75?%J9%6/.2-#$4%92-8%$*$;52-*/717%-4;$%"#"14%8"B$7%71#4191;"45%
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,62-)#6%56$%8$.1)8%-9%6/.2-#$4%:2-.);$.%D/%2$4$C"D*/E:-C$2$.%$*$;52-*/717<%56$2$%;-)*.%D$%"%518$%C6$4%
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!"#$%&'($)#%*(+,-,&.&/$0$1"2($&'0$%3+&4+,#$5,

T3%%*,/7)(16,/1

N/%0;61%5$8,50%K$%;"G$%$:0,))$-%0;$%G650($1%,O%$)$705,).1$51%K;$/%)6/A$-%0,%5$/$K">)$%$/$5#.%1.10$=1%"/-%
1;,K/%0;$%="/.%>$/$O601%0;$.%7"/%85,G6-$3%d$%;"G$%")1,%-617(11$-%0;$%$:6106/#%"/-%O(0(5$%="5A$01%O,5%0;$%
;.-5,#$/%0;$.%85,-(7$3%C,%61%0;61%"%(/6G$51")%1,)(06,/%"/-%6O%1,%K;.%"5$%$)$705,).1$51%/,0%>$6/#%6/10"))$-%6/%
)"5#$%/(=>$51%0,%1,)G$%0;$%K,5)-_1%85,>)$=1i

+;$%="5A$0%-56G$51%1(88,506/#%$)$705,).1$5%6/10"))"06,/%"5$%6/%="/.%K".1%106))%(/7)$"53%+;$1$%K6))%-6OO$5%O5,=%
7"1$%0,%7"1$%"/-%0;$5$%"5$%="/.%M($106,/1%0,%>$%"/1K$5$-%0,%-$O6/$%0;$=3%d;,%K6))%,K/%"/-%,8$5"0$%0;$%
"11$01%,/%0;$%#5,(/-i%C;,()-%8,)676$1%>$%K5600$/%="/-"06/#%5$/$K">)$%$/$5#.%10,5"#$i%N1%0;$5$%"%8(1;%
O5,=%#56-%,8$5"0,51%A$$/%0,%="/"#$%0;$65%,8$5"06,/1% 6/%"%10">)$%"/-%1(10"6/">)$%K".X%,5% 61% 0;$5$%"%8())%
7,=6/#% O5,=%7(10,=$51%K"/06/#% 7)$"/%$/$5#.%"/-%;.-5,#$/i%+;$1$%"/-%,0;$5%M($106,/1%"5$% 106))% >$6/#%
-$>"0$-X%"/-%K;6)$%6/%0;$,5.%0;$%>$/$O601%,O%(16/#%$)$705,).1$51%6/%$"7;%,O%0;$%1$70,51%7,G$5$-%6/%0;61%5$8,50%
"5$%A/,K/X%6/%85"7067$%8$,8)$%K"/0%85,,O3%N/10"))"06,/1%,O%@9*%O,5%(1$%6/%0;$%$/$5#.%1$70,5%"5$%6/75$"16/#%
"/-%!9<9*%6/10"))"06,/1%K6))%O,)),K%)"0$5%6/%2W&?[%0;$1$%K6))%#$/$5"0$%=(7;%/$$-$-%8$5O,5="/7$%-"0"3

+;61% 61%/,0% 0,%1".%$)$705,).161%K6))% 0"A$%,G$5% 0;$%$/$5#.%10,5"#$%K,5)-%,/7$% 0;$%>$/$O601%"5$% 5$7,#/61$-3%
+$7;/,),#.%1$)$706,/%K6))%-$8$/-%;$"G6).%(8,/%),7"06,/X%16h$%,O%6/10"))"06,/%"/-%-(0.%7.7)$1X%"=,/#%="/.%
,0;$5%O"70,51X%"/-%10,5"#$%=$0;,-1%1(7;%"1%>"00$56$1%"/-%*@9C%K6))%"))%O6/-%0;$65%8)"7$3%J(0%,(5%6/0$/06,/%
6/%0;61%5$8,50%;"1%>$$/%0,%1;,K%0;"0%0;$5$%"5$%(/6M($%"-G"/0"#$1%0,%(16/#%$)$705,).161%0;"0%=(10%=$560%601%
7,/16-$5"06,/%"1%"%8,K$5O()%=$"/1%0,%="/"#$%0;$%6/05,-(706,/%,O%5$/$K">)$%$/$5#.3

+;61% "88)6$1% 0,% "))% $/$5#.%(1$X%/,0% Q(10% $)$7056760.X% "/-% 0;$%-617(116,/%,O% $)$705,).161% 61% ,O% 7,(51$% 7),1$).%
>,(/-%(8%K60;%0;$%85,8,1")%0,%="A$%K6-$5%(1$%,O%;.-5,#$/3%+;$%="/6O,)-%>$/$O601%,O%;.-5,#$/%="A$%60%
,/$%,O%0;$%=,10%"005"706G$%$/$5#.%7"556$51X%K60;%601%">6)60.%0,%7,//$70%0;$%$/$5#.%16),1%,O%$)$7056760.X%;$"0%
"/-%05"/18,50"06,/%6/%"%K".%/,%,0;$5%$/$5#.%10,5"#$%1,)(06,/%7"/3%I.-5,#$/%85,-(706,/%O5,=%$)$705,).161%
;"1%1(7;%G"10%8,0$/06")%0,%;$)8%(1%5$-(7$%*D2%$=6116,/1%"/-%(1$%$/$5#.%=,5$%$OO676$/0).%0;"0%60%=(10%>$%
7,/16-$5$-%"1%"%;,)61067%1,)(06,/X%K60;%0;$%=,-()"560.%,O%0;$%0$7;/,),#.%$/">)6/#%60%0,%K,5A%$M(")).%K$))%,/%
"%1="))X%-61056>(0$-%17")$%"1%6/%"%=()06Y=$#"K"00X%7$/05")61$-%O"1;6,/3



!"#$%&'()*+*,&-!./&01%

dŚŝƐ� ƌĞƉŽƌƚ� ŝƐ� ƚŚĞ�ĐŽƉǇƌŝŐŚƚ�ŽĨ� :ŽŚŶƐŽŶ�DĂƩŚĞǇ�W>�� ƚƌĂĚŝŶŐ�ĂƐ�&ƵĞů��Ğůů�dŽĚĂǇ͘�DĂƚĞƌŝĂů� ĨƌŽŵ�ƚŚŝƐ�ƉƵďůŝĐĂƟŽŶ�ŵĂǇ�ďĞ�ƌĞƉƌŽĚƵĐĞĚ�
ǁŝƚŚŽƵƚ�ƉƌŝŽƌ�ƉĞƌŵŝƐƐŝŽŶ�ƉƌŽǀŝĚĞĚ�ƚŚĂƚ�&ƵĞů��Ğůů�dŽĚĂǇ�ŝƐ�ĂĐŬŶŽǁůĞĚŐĞĚ�ĂƐ�ƚŚĞ�ƐŽƵƌĐĞ͘

:ŽŚŶƐŽŶ�DĂƩŚĞǇ�W>��ĞŶĚĞĂǀŽƵƌƐ�ƚŽ�ĞŶƐƵƌĞ�ƚŚĞ�ĂĐĐƵƌĂĐǇ�ŽĨ�ƚŚĞ�ŝŶĨŽƌŵĂƟŽŶ�ĂŶĚ�ŵĂƚĞƌŝĂůƐ�ĐŽŶƚĂŝŶĞĚ�ǁŝƚŚŝŶ�ƚŚŝƐ�ƌĞƉŽƌƚ͕�ďƵƚ�ŵĂŬĞƐ�ŶŽ�
ǁĂƌƌĂŶƚǇ�ĂƐ�ƚŽ�ĂĐĐƵƌĂĐǇ͕ �ĐŽŵƉůĞƚĞŶĞƐƐ�Žƌ�ƐƵŝƚĂďŝůŝƚǇ�ĨŽƌ�ĂŶǇ�ƉĂƌƟĐƵůĂƌ�ƉƵƌƉŽƐĞ͘�:ŽŚŶƐŽŶ�DĂƩŚĞǇ�W>��ĂĐĐĞƉƚƐ�ŶŽ�ůŝĂďŝůŝƚǇ�ǁŚĂƚƐŽĞǀĞƌ�ŝŶ�
ƌĞƐƉĞĐƚ�ŽĨ�ƌĞůŝĂŶĐĞ�ƉůĂĐĞĚ�ďǇ�ƚŚĞ�ƵƐĞƌ�ŽŶ�ŝŶĨŽƌŵĂƟŽŶ�ĂŶĚ�ŵĂƚĞƌŝĂůƐ�ĐŽŶƚĂŝŶĞĚ�ŝŶ�ƚŚŝƐ�ƌĞƉŽƌƚ͕�ǁŚŝĐŚ�ĂƌĞ�ƵƟůŝƐĞĚ�ĞǆƉƌĞƐƐůǇ�Ăƚ�ƚŚĞ�ƵƐĞƌ Ɛ͛�
ŽǁŶ�ƌŝƐŬ͘

/Ŷ�ƉĂƌƟĐƵůĂƌ͕ �ƚŚŝƐ�ƌĞƉŽƌƚ�ĂŶĚ�ƚŚĞ�ŝŶĨŽƌŵĂƟŽŶ�ĂŶĚ�ŵĂƚĞƌŝĂůƐ�ŝŶ�ƚŚŝƐ�ƌĞƉŽƌƚ�ĂƌĞ�ŶŽƚ͕�ĂŶĚ�ƐŚŽƵůĚ�ŶŽƚ�ďĞ�ĐŽŶƐƚƌƵĞĚ�ĂƐ͕�ĂŶ�ŽīĞƌ�ƚŽ�ďƵǇ�Žƌ�
ƐĞůů�Žƌ�ƐŽůŝĐŝƚĂƟŽŶ�ŽĨ�ĂŶ�ŽīĞƌ� ƚŽ�ďƵǇ�Žƌ�ƐĞůů͕�ĂŶǇ�ƌĞŐƵůĂƚĞĚ�ƉƌŽĚƵĐƚƐ͕� ƐĞĐƵƌŝƟĞƐ�Žƌ� ŝŶǀĞƐƚŵĞŶƚƐ͕�Žƌ�ŵĂŬŝŶŐ�ĂŶǇ�ƌĞĐŽŵŵĞŶĚĂƟŽŶ�Žƌ�
ƉƌŽǀŝĚŝŶŐ�ĂŶǇ�ŝŶǀĞƐƚŵĞŶƚ�Žƌ�ŽƚŚĞƌ�ĂĚǀŝĐĞ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƚŚĞ�ƉƵƌĐŚĂƐĞ͕�ƐĂůĞ�Žƌ�ŽƚŚĞƌ�ĚŝƐƉŽƐŝƟŽŶ�ŽĨ�ĂŶǇ�ƌĞŐƵůĂƚĞĚ�ƉƌŽĚƵĐƚƐ͕�ƐĞĐƵƌŝƟĞƐ�
Žƌ�ŝŶǀĞƐƚŵĞŶƚƐ�ŝŶĐůƵĚŝŶŐ͕�ǁŝƚŚŽƵƚ�ůŝŵŝƚĂƟŽŶ͕�ĂŶǇ�ĂĚǀŝĐĞ�ƚŽ�ƚŚĞ�ĞīĞĐƚ�ƚŚĂƚ�ĂŶǇ�ƌĞůĂƚĞĚ�ƚƌĂŶƐĂĐƟŽŶ�ŝƐ�ĂƉƉƌŽƉƌŝĂƚĞ�Žƌ�ƐƵŝƚĂďůĞ�ĨŽƌ�ĂŶǇ�
ŝŶǀĞƐƚŵĞŶƚ�ŽďũĞĐƟǀĞ�Žƌ�ĮŶĂŶĐŝĂů�ƐŝƚƵĂƟŽŶ�ŽĨ�Ă�ƉƌŽƐƉĞĐƟǀĞ�ŝŶǀĞƐƚŽƌ͘

��ĚĞĐŝƐŝŽŶ�ƚŽ�ŝŶǀĞƐƚ�ŝŶ�ĂŶǇ�ƌĞŐƵůĂƚĞĚ�ƉƌŽĚƵĐƚƐ͕�ƐĞĐƵƌŝƟĞƐ�Žƌ�ŝŶǀĞƐƚŵĞŶƚƐ�ƐŚŽƵůĚ�ŶŽƚ�ďĞ�ŵĂĚĞ�ŝŶ�ƌĞůŝĂŶĐĞ�ŽŶ�ĂŶǇ�ŽĨ�ƚŚĞ�ŝŶĨŽƌŵĂƟŽŶ�Žƌ�
ŵĂƚĞƌŝĂůƐ�ŝŶ�ƚŚŝƐ�ƌĞƉŽƌƚ͘��ĞĨŽƌĞ�ŵĂŬŝŶŐ�ĂŶǇ�ŝŶǀĞƐƚŵĞŶƚ�ĚĞĐŝƐŝŽŶ͕�ƉƌŽƐƉĞĐƟǀĞ�ŝŶǀĞƐƚŽƌƐ�ƐŚŽƵůĚ�ƐĞĞŬ�ĂĚǀŝĐĞ�ĨƌŽŵ�ƚŚĞŝƌ�ĮŶĂŶĐŝĂů͕�ůĞŐĂů͕�ƚĂǆ�
ĂŶĚ�ĂĐĐŽƵŶƟŶŐ�ĂĚǀŝƐĞƌƐ͕�ƚĂŬĞ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ƚŚĞŝƌ�ŝŶĚŝǀŝĚƵĂů�ĮŶĂŶĐŝĂů�ŶĞĞĚƐ�ĂŶĚ�ĐŝƌĐƵŵƐƚĂŶĐĞƐ�ĂŶĚ�ĐĂƌĞĨƵůůǇ�ĐŽŶƐŝĚĞƌ�ƚŚĞ�ƌŝƐŬƐ�ĂƐƐŽĐŝĂƚĞĚ�
ǁŝƚŚ�ƐƵĐŚ�ŝŶǀĞƐƚŵĞŶƚ�ĚĞĐŝƐŝŽŶƐ͘�dŚŝƐ�ƌĞƉŽƌƚ�ĚŽĞƐ�ŶŽƚ͕�ĂŶĚ�ƐŚŽƵůĚ�ŶŽƚ�ďĞ�ĐŽŶƐƚƌƵĞĚ�ĂƐ�ĂĐƟŶŐ�ƚŽ͕�ƐƉŽŶƐŽƌ͕ �ĂĚǀŽĐĂƚĞ͕�ĞŶĚŽƌƐĞ�Žƌ�ƉƌŽŵŽƚĞ�
ĂŶǇ�ƌĞŐƵůĂƚĞĚ�ƉƌŽĚƵĐƚƐ͕�ƐĞĐƵƌŝƟĞƐ�Žƌ�ŝŶǀĞƐƚŵĞŶƚƐ͘

Dt�ʹ�DĞŐĂǁĂƩ͘

DzZd��ʹ�DŝƐƐŝŽŶ�ŚzĚƌŽŐğŶĞ�ZĞŶŽƵǀĞůĂďůĞ�ƉŽƵƌ�ů͛ŝŶdĠŐƌĂƟŽŶ�ĂƵ�

ƌĠƐĞĂƵ��ůĞĐƚƌŝƋƵĞ͖�ZĞŶĞǁĂďůĞ�,ǇĚƌŽŐĞŶ�DŝƐƐŝŽŶ�ĨŽƌ�/ŶƚĞŐƌĂƟŽŶ�

ŝŶƚŽ�ƚŚĞ��ůĞĐƚƌŝĐ�'ƌŝĚ͘

EĂK,�ʹ�^ŽĚŝƵŵ�ŚǇĚƌŽǆŝĚĞ͘

E�^��ʹ�EĂƟŽŶĂů��ĞƌŽŶĂƵƟĐƐ�ĂŶĚ�^ƉĂĐĞ��ĚŵŝŶŝƐƚƌĂƟŽŶ�;h^�Ϳ͘

E/W�ʹ�EĂƟŽŶĂů�,ǇĚƌŽŐĞŶ�ĂŶĚ�&ƵĞů��Ğůů�dĞĐŚŶŽůŽŐǇ�/ŶŶŽǀĂƟŽŶ�

WƌŽŐƌĂŵŵĞ�;'ĞƌŵĂŶǇͿ͘

!"#ͬŚ�ʹ�EŽƌŵĂů�ŵĞƚƌĞƐ�ĐƵďĞĚ�ƉĞƌ�ŚŽƵƌ͘

EZ��ʹ�EĞǁ�ĂŶĚ�ZĞŶĞǁĂďůĞ��ŶĞƌŐǇ͘

EZ�>�ʹ�EĂƟŽŶĂů�ZĞŶĞǁĂďůĞ��ŶĞƌŐǇ�>ĂďŽƌĂƚŽƌǇ�;h^�Ϳ͘

$%�ʹ�KǆǇŐĞŶ͘

W�/�ʹ�WŽůǇďĞŶǌŝŵŝĚĂǌŽůĞ͘

W��ʹ�WŽůǇĞƚŚǇůĞŶĞ͘

W�D�ʹ�WƌŽƚŽŶ��ǆĐŚĂŶŐĞ�DĞŵďƌĂŶĞ͘

W�D���ʹ�WƌŽƚŽŶ��ǆĐŚĂŶŐĞ�DĞŵďƌĂŶĞ��ůĞĐƚƌŽůǇƟĐ��Ğůů͘

W,�s�ʹ�WůƵŐͲŝŶ�,ǇďƌŝĚ��ůĞĐƚƌŝĐ�sĞŚŝĐůĞ͘

W^��ʹ�WƌĞƐƐƵƌĞ�^ǁŝŶŐ��ĚƐŽƌƉƟŽŶ͘

Ws�ʹ�WŚŽƚŽǀŽůƚĂŝĐ͘

ZW^�ʹ�ZĞŶĞǁĂďůĞ�WŽƌƞŽůŝŽ�^ƚĂŶĚĂƌĚ�;^ŽƵƚŚ�<ŽƌĞĂͿ͘

^DZ�ʹ�^ƚĞĂŵ�DĞƚŚĂŶĞ�ZĞĨŽƌŵŝŶŐ͘

^K���ʹ�^ŽůŝĚ�KǆŝĚĞ��ůĞĐƚƌŽůǇƟĐ��Ğůů͘

d�E'�ʹ�dƵƌďŽĐŚĂƌŐĞĚ��ŽŵƉƌĞƐƐĞĚ�EĂƚƵƌĂů�'ĂƐ�;�ƵĚŝ�ŵĂƌŬĞƟŶŐͿ͘

d^��ʹ�dĞĐŚŶŽůŽŐǇ�^ƚƌĂƚĞŐǇ��ŽĂƌĚ�;h<Ϳ͘

dt�ʹ�dĞƌĂǁĂƩ͘

s�ʹ�sŽůƚ͘

sZ��ʹ�sĂƌŝĂďůĞ�ZĞŶĞǁĂďůĞ��ŶĞƌŐǇ͘

t�ʹ�tĂƩ͘

tŚ�ʹ�tĂƩͲŚŽƵƌ͘

&'(()*+,-).*/*0*")1234)*'5*67)*),489*:',6),6*'5*812*(12)-*',*+62*

ĐĂůŽƌŝĮĐ�ǀĂůƵĞ�ĂŶĚ�ƐƉĞĐŝĮĐ�ŐƌĂǀŝƚǇ͘

tƉ�ʹ�tĂƩͲƉĞĂŬ͘

��s�ʹ��ĞƌŽͲ�ŵŝƐƐŝŽŶ�sĞŚŝĐůĞ͘

'."--/%$*+*/!%"2$0-

����ʹ��ůŬĂůŝŶĞ��ůĞĐƚƌŽůǇƟĐ��Ğůů͘

��^^�ʹ��ĂƩĞƌǇ��ŶĞƌŐǇ�^ƚŽƌĂŐĞ�^ǇƐƚĞŵ͘

��s�ʹ��ĂƩĞƌǇ��ůĞĐƚƌŝĐ�sĞŚŝĐůĞ͘

�d^�ʹ��ĂƐĞ�dƌĂŶƐĐĞŝǀĞƌ�^ƚĂƟŽŶƐ͘

���^�ʹ��ŽŵƉƌĞƐƐĞĚ��ŝƌ��ŶĞƌŐǇ�^ƚŽƌĂŐĞ͘

��'d�ʹ��ŽŵďŝŶĞĚ��ǇĐůĞ�'ĂƐ�dƵƌďŝŶĞ͘

��W�ʹ��ůĞĂŶ��ŶĞƌŐǇ�WĂƌƚŶĞƌƐŚŝƉ�;'ĞƌŵĂŶǇͿ͘

�,#K,�ʹ�DĞƚŚĂŶŽů͘

�,;�ʹ�DĞƚŚĂŶĞ͘

�,W�ʹ��ŽŵďŝŶĞĚ�,ĞĂƚ�ĂŶĚ�WŽǁĞƌ͘

�E'�ʹ��ŽŵƉƌĞƐƐĞĚ�EĂƚƵƌĂů�'ĂƐ͘

�K�ʹ��ĂƌďŽŶ�ŵŽŶŽǆŝĚĞ͘

�K%�ʹ��ĂƌďŽŶ�ĚŝŽǆŝĚĞ͘

�Z/�ʹ��ĂƌďŽŶ�ZĞĐǇĐůŝŶŐ�/ŶƚĞƌŶĂƟŽŶĂů�;ĐŽŵƉĂŶǇͿ͘

�'�ʹ��ŝƐƚƌŝďƵƚĞĚ�'ĞŶĞƌĂƟŽŶ͘

�K��ʹ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĞƌŐǇ�;h^�Ϳ͘

<=>&*/*<)362:7)4*=)4)+,*-)2*>12?*3,-*&122)451:7)2@*>)4"1,*

dĞĐŚŶŝĐĂů�ĂŶĚ�^ĐŝĞŶƟĮĐ��ƐƐŽĐŝĂƟŽŶ�ĨŽƌ�'ĂƐ�ĂŶĚ�tĂƚĞƌ͘

�,^�ʹ��ůĞĐƚƌŽĐŚĞŵŝĐĂů�,ǇĚƌŽŐĞŶ�^ĞƉĂƌĂƟŽŶ͘

�d>�ʹ��ŵŝƐƐŝŽŶƐͲƚŽͲ>ŝƋƵŝĚ͘

�h�ʹ��ƵƌŽƉĞĂŶ�hŶŝŽŶ͘

&��s�ʹ�&ƵĞů��Ğůů��ůĞĐƚƌŝĐ�sĞŚŝĐůĞ͘

't�ʹ�'ŝŐĂǁĂƩ͘

,ͲŐĂƐ�ʹ�,ŝŐŚͲĐĂůŽƌŝĮĐ�ŐĂƐ͘

A%�ʹ�,ǇĚƌŽŐĞŶ͘

A%K�ʹ�tĂƚĞƌ͘

,Z^�ʹ�,ǇĚƌŽŐĞŶ�ZĞĨƵĞůůŝŶŐ�^ƚĂƟŽŶ͘

,Ǉ^hd�ʹ�ZĞƐĞĂƌĐŚ��ƐƐŽĐŝĂƟŽŶ�ŽĨ�,ǇĚƌŽŐĞŶ�^ƵƉƉůǇͬhƟůŝǌĂƟŽŶ�

dĞĐŚŶŽůŽŐǇ�;:ĂƉĂŶͿ͘

/���ʹ�/ŶƚĞƌŶĂƟŽŶĂů��ŶĞƌŐǇ��ŐĞŶĐǇ͘

<K,�ʹ�WŽƚĂƐƐŝƵŵ�ŚǇĚƌŽǆŝĚĞ͘

Ŭt�ʹ�<ŝůŽǁĂƩ͘

>ͲŐĂƐ�ʹ�>ŽǁͲĐĂůŽƌŝĮĐ�ŐĂƐ͘
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