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1. SUMMARY 

 

 

The calculations provided, draw upon the detailed SAP 10 assessment. This gives as accurate a guide as possible to the energy usage of the final development 

in operation.   

The Energy Assessment relates to a Planning Application for development of 17 flats at Red Line Land, Central Club Reading  

 

The Energy Assessment sets out to meet the requirements of national and local policies with regard to energy conservation in dwellings, reductions in global 

climate change gas emissions and the use of renewable technologies to meet energy demand. In particular it meets the requirements of the local planning 

requirement for a 35% reduction in Co2 over 2021 

 

The assessment of energy demand, the consequent reductions in that demand, and the choice of suitable renewable technologies follow a hierarchical step-

wise process: 
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1. Introduction 

2. INTRODUCTION 

 

This Energy Assessment relates to a planning application for a new development 17 New Flats at Red Line Lane, Central Club, Reading. 

 

It includes an overview of possible renewable energy technologies and identifies the technology most suitable for this development and reasons why other 

technologies have been excluded. 

 

Finally, it shows that the selected renewable energy technology will reduce the development’s predicted carbon dioxide emissions by 35% relative to part L 

2021 building regulations. 

 

In presenting the information, this Energy Assessment demonstrates that the proposed development will fully satisfy, the current applicable planning policies 

relating to energy conservation, and renewable energy. 
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3. PLANNING REQUIREDMENTS 

 

3.1 National Policy 

3.1.1 KYOTO PROTOCOL 

The Kyoto Protocol is an international agreement linked to the United Nations Framework Convention on Climate Change. The major feature of the Kyoto 

Protocol is that it sets binding targets for 37 industrialized countries and the European community for reducing greenhouse gas (GHG) emissions .These 

amount to an average of five per cent against 1990 levels over the five-year period 2008-2012. The major distinction between the Protocol and the Convention 

is that while the Convention encouraged industrialised countries to stabilize GHG emissions, the Protocol commits them to do so.  

 

3.1.2 BUILDING REGULATIONS – PART L 2010 

 

This section of the building regulations deals with the conservation of energy in new domestic and commercial buildings; specifically the energy used for 

space heating/cooling, water heating, cooking, lighting and appliances. The methodology for the assessment of such has been adopted from the Building 

Research Establishment’s Domestic Energy Model energy assessment method for the domestic portion of the building and Simplified Building Energy Model 

(SBEM) for the commercial units. 

This method requires the calculation of a target emissions rate (TER), which assumes standard or typical building components and the calculation of the 

buildings actual emissions (DER for SAP). It is a requirement that the building’s actual emissions will be lower than the target emission rate. 

 

3.1.3 PLANNING POLICY ASSESSMENT 22: RENEWABLE ENERGY (ODPM, 2004) 

 

Planning Policy Assessment covers the consideration of issues relating to renewable energy technologies and their application to new developments. Technical 

advice and guidance on the various individual renewable technologies and examples of good practice within development plans and developments are also 

available. Requirements include: 

a) Renewable energy developments should be capable of being accommodated throughout England in locations where the technology is viable and 

environmental, economic, and social impacts can be addressed satisfactorily. 

b) The wider environmental and economic benefits of all proposals for renewable energy projects, whatever their scale, are material considerations that 

should be given significant weight in determining whether proposals should be granted planning permission. 

c)  Development proposals should demonstrate any environmental, economic and social benefits as well as how any environmental and social impacts 

have been minimized through careful consideration of location, scale, design and other measures. 

d)  

3.1.4 “ On the 15 June 2022 changes to part L Building regulations came in to force, Part L 2021.Overheating has been removed from SAP and is now an 

independent regulation part O 
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4: Services & Thermals   

 

 

The total CO2 emissions has been calculated taking full account of energy demands for space heating and hot water, and electricity for pumps, fans, lights.. 

The baseline was determined by using the typical orientation and the use of building elements (walls, windows etc.) with U-values and other reference values 

and in most cases consistent with achieving compliance with Approved Document Part LA: 2021. The tabulated calculations results are in appendix 1. 

 

5.1)) SAP Details applied  

 

Applied Details: Domestic 

 

Element U – Value Element Element U – Value Element 

Walls 0.18 Floor 0.10 

Windows 1.00 (g- value 0.63) Doors  1.00 

Flat roof  0.10 Wall to Lobby 0.15 

 

Services 

Accredited construction details applied to table K1 default and LABC  

Air pressure test 4.00 or less per unit  

100% Low energy lighting 

Intermittent extract fans 

Air to water heat pump minimum COP winter and summer 170 

Under floor heating with time and temperature zone controls 

Water cylinder – Applied 170ltr. heat loss 1.32 per 24hr. 

Ventilation – Intermittent extract fans  

Lighting – Efficacy lm/W 

Waste water Heat recovery System – showers  
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All the details above are required to be checked for the suitability of the build 

5: Results -  shows the summary for the calculations    

 

TER  = Target Emission Rate kgCO2/ty/m2  

DER = Dwelling Emission Rate kgCO2/ty/m2 

TFEE  = Target Fabric Energy Efficiency kWh/m2/yr 

DFEE = Dwelling Fabric Energy Efficiency kWh/m2/yr 

TPER = Target Primary Energy Rate kWh/m2/yr 

DPER = Dwelling Primary Energy Rate kWh/m2/yr 

 

Table 1 

Flat  TER  DER  % Reduction  TFEE DFEE % Reduction  DPER TPER % Reduction SAP Rating 

1 10.89 3.69 66.12 30.25 24.17 20.08 39.32 56.98 30.99 85 B 

2 16.85 5.51 67.30 37.40 33.89 9.39 58.94 89.91 35.45 83 B 

3 8.75 2.98 65.94 23.95 20.85 12.93 31.64 45.50 30.46 88 B 

4 15.22 5.19 65.90 28.63 31.44 3.46 55.64 81.16 31.44 84 B 

5 10.29 3.85 62.59 19.11 18.58 2.75 41.38 54.05 23.44 86 B 

6 8.69 3.37 61.22 20.83 19.40 6.86 36.05 45.18 20.21 86 B 

7 13.83 5.33 61.46 30.39 29.69 2.29 56.78 73.16 22.39 82 B 

8 11.01 3.96 64.03 23.50 21.67 7.81 42.46 57.79 26.53 85 B 

9 11.76 4.27 63.69 26.93 25.58 5.01 45.67 61.82 26.12 84 B 

10 12.15 4.23 65.19 20.23 18.24 9.84 45.65 64.28 28.98 86 B 

11 10.85 3.91 63.96 23.20 21.57 7.04 42.00 56.94 26.24 85 B 

12 15.56 5.25 66.26 30.78 30.44 1.10 56.30 82.72 31.94 84 B 

13 13.42 4.81 64.16 34.30 33.84 1.37 51.16 70.73 27.67 82 B 

14 12.71 4.51 64.52 31.19 30.33 2.75 48.11 66.91 28.10 83 B 

15 14.04 4.82 65.46 28.85 28.13 2.47 51.98 74.44 30.17 84 B 

16 12.54 4.43 64.67 30.79 29.85 3.06 47.26 66.03 28.43 83 B 

17 17.15 5.77 66.36 38.28 38.25 0.07 61.59 91.27 32.52 83 B 

 

 



 

1 – 17, Red Line Land, Central Club, Reading     Page 8 

6th October 2022                               

Property reference: SAP 10 – 00001 - 00017 

 

 

6. CONSIDERATION OF Renewable and low carbon technologies  

 

 

6.1 OVERVIEW OF RENEWABLE ENERGY 

 

Energy from renewable sources has been defined in Article 2 of EU Directive 2010/13/EU ‘on the energy performance of buildings’ and includes wind, solar, 

aerothermal, geothermal, hydrothermal and ocean energy, hydropower, biomass, landfill gas, sewage treatment plant gas and biogases. For the purposes of 

this energy Assessment and the use of renewable energy on a domestic scale these can be summarised as follows: 

 

_ Bio-fuels — combustion of solid or liquid bio-fuels to produce heat or electricity. 

_ Decentralised energy. 

_ Heat pumps — extraction of heat from the earth, atmosphere or water bodies. 

_ Hydroelectricity — use of water cycle driven flows to generate electricity. 

_ Photovoltaic — direct generation of electricity from sunlight. 

_ Solar thermal — direct heating of water for space heating or domestic hot water. 

_ Wind turbines — use of solar driven air movement to generate electricity. 

 

The technologies and their potential application to this site are discussed in more detail in the following sections. However, one further pertinent point must 

be made. The reason for adopting renewable energy technologies is to reduce greenhouse gas emissions, mainly carbon dioxide, and none of the technologies 

are wholly “zero carbon”. This is because, when the whole life cycle is taken into account some energy has to be put into every system to manufacture and 

maintain the equipment (which has a finite life) or to operate the equipment, and generally at present this energy is derived from non-renewable sources. 

Examples include the energy needed to refine and process the silicon used to manufacture photovoltaic panels, the diesel fuel used to transport wood pellets 

and to power the wood processing machinery for the production of wood fuel pellets. 

Finally, due to the dynamic and innovative nature of the renewable energy technology industry even apparently similar products can differ in vital practical 

details which means that detailed design of installations must be undertaken by experts, often working closely with the product manufacturers, as virtually 

no two products are identical or interchangeable. 

The following sections contain a summary of each possibly applicable technology, and a comparison of the advantages and disadvantages of technologies 

relevant to this development. 
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6.2 DECENTRALISED ENERGY 

 

In addition to addressing the well understood and widely accepted planning policy requirement to install systems that will deliver a proportion of the 

development’s energy needs from renewable sources, a further consideration is the availability of decentralised energy. If it is feasible, new developments 

should incorporate community energy generating schemes so that future developments can be connected or where there are existing networks, the feasibility 

of connecting the subject development should be investigated. However in this case the development is too small to feasibly construct a new community 

heating scheme and at present, there is no such network available locally. 

 

6.3 BIO-FUELS 

 

Key planning and design issues regarding the use of bio-fuels include the building space and organisation to accommodate and operate the plant. The 

equipment would plant space and access and maintenance. Facilities are required for fuel storage and must be provided along with loading access for the 

fuel to be safely and efficiently delivered and stored. Finally, systems utilising bio fuels, particularly biomass, are rarely available at the small scale that would 

be appropriate for use in a building where the heat loads are so low. 

For these reasons the use of bio-fuels is not considered suitable for this development. 

 

6.4 HEAT PUMPS 

 

Heat pumps collect low temperature heat from renewable sources and “concentrate” it to a usable temperature. Fossil fuel based (grid) electricity is generally 

required to operate the pumps and the renewable component of the output is therefore by convention taken as the difference between the output energy 

and the input energy. A typical heat pump can deliver 3 kWh of heat energy for every 1 kWh of input energy i.e. an efficiency of 300%. A heat pump operating 

in this way would therefore be deemed to have delivered 2 kWh of renewable energy. Air source heat pumps have been chosen for the space and hot water 

for this development. 

 

7.4.1 Ground source heat pumps 

 

There are two types of ground source heat pump system - a closed loop and open loop system. The first circulates anti-freeze through plastic pipe horizontally 

or vertically, the second uses ground water. Generally they work best where there is a constant heating or cooling demand or the property is off mains gas. 

In this case the property has access to mains gas and would not have a constant energy demand. Due to the small scale of the site a vertical closed loop 

system could be considered. Typically boreholes are around 10-100m deep and it is estimated that 1-2 boreholes might be required. 
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The viability of a heat pump is dependent on the site ground conditions and geology and this requires a geological desk study and trial boreholes to obtain 

the necessary information. An environmental impact assessment is generally not required for a closed loop system. There is no visual impact to consider as 

the system is hidden from view. 

Due to the uncertainty regarding ground conditions and the small scale of the development a ground source heat pump system is not considered suitable for 

this development 

 

6.5 HYDROELECTRICITY 

 

There is no suitable source of water in the locality which could be utilised as an energy source. 

 

6.6 PHOTOVOLTAIC 

 

Photovoltaic (PV) systems use areas of semiconductor material that produce electricity when exposed to light. They are connected to the building electricity 

supply via an inverter which converts the output to a form which is compatible with the mains electricity voltage and frequency. This also allows excess 

electricity to be exported at times when the actual demand from the dwellings is less than that being produced by the PV system. This ensures that all the 

electricity produced is used and achieves a reduction in carbon dioxide emissions. For all purposes relating to planning, the exported electricity is by 

convention treated as if it were used on site. 

The output of photovoltaic systems is generally specified as kW peak, or kWp with each 1kWp of system expected to produce an average 850 kWh of electricity 

per year, although this may be reduced depending on location, orientation and over shading. The area required to produce an output of 1 kWp varies but for 

this exercise 6.7m2 has been used. (The developer will be required to submit a quotation and technical evaluation to ensure that the calculated quantity of 

panels will produce the required on site generation per annum)  

 

Because the availability of sunlight, to produce electricity, will generally not align with demand, it is normal for the system to be connected to the electricity 

grid and excess production exported. The introduction of the feed-in-tariff has improved the economics of solar PV systems. 

 

There are no direct environmental consequences from the installation of PV panels but the installation can have a visual impact that may require 

consideration. 
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6.7 SOLAR THERMAL PANELS 

 

Solar thermal panels harness solar energy to heat domestic hot water. They are usually used in conjunction with the main heating system as they can only 

provide a portion of the demand for hot water, depending on the time of year. Overall, it is estimated that a suitably sized system can provide up to 60% of 

the annual energy demand for providing hot water These require the installation of a water cylinder in each dwelling. This is not currently planned for as it is 

proposed to use a combi boiler due to the small size of the dwellings. It is for this reason that solar thermal is not considered entirely suitable for the 

development. 

 

6.8 WIND TURBINES 

 

Micro wind turbines produce electricity and can be grid-connected in the same way as photovoltaic panels. 

Although wind turbines are one of the most cost effective renewable energy technologies, for smaller turbines the capital cost is relatively high compared to 

the amount of power generated. Adjacent trees and buildings create turbulence and the location affects wind speed and to be effective an average wind 

speed of no less than 5m/s is required. From the Energy Saving Trust’s wind prediction tool, the predicted average wind speed at the development site is 2.4 

m/s, significantly less than 5 m/s. In addition noise and vibration from roof mounted turbines can prove unacceptable and wind turbines are less likely to 

meet with the approval of local residents and planners. 

For these reasons wind turbines are not considered suitable for this development. 

 

6.9 Consideration of Heat and power: 

 

Combined Heat and Power (CHP) and Combined Cooling Heat and Power (CCHP) or Tri-generation Systems are recognised as a very desirable way of reducing 

energy wastage and resulting carbon dioxide emissions. 

While generally operating on fossil fuel, mainly natural gas, their advantage is that the waste heat normally associated with electricity generation is put to 

good use providing space heating and hot water. This means that the overall fuel efficiency can be increased significantly — typically to above 80% compared 

to 30-40% for grid electricity. The main effect is to approximately halve the carbon dioxide emissions associated with electricity use on the development for 

all the electricity produced by the CHP plant. However, space and water heating for the development is provided by mains gas and so a CHP unit would only 

reduce emissions associated with lighting, fans, pumps and domestic appliances. As such, the reduction in CO2 would not be that great. 

Generally CHP and CCHP are most suited to community heating systems particularly where there is a constant demand for heat throughout the year and 

therefore they are not considered to be viable on developments of less than approximately 50 units. 
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However, some systems for individual dwellings have been developed such as the Baxi Ecogen micro CHP. However the technology is new and is still proving 

its long term reliability. 

The installation may be complex and can only be carried out by British Gas & one other supplier and therefore is relatively expensive. For these reasons it is 

considered that micro CHP installations are not a practical option at the present time for a very small development such as this. 



 

 

 

 

 

 

 

 

Appendix 1 – SAP Calculations Flat 1  
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àbb%cde%fgbhabgijkl%emjlikai

%

%

nop%qr%stuvtw%qxyxz{ p|}w%q~%��%z~



 !"#$%&#'()%%%%*+,-.*/.%%%0+1-..21%%%1.*-+33*%%%/4+-/,23%%%+/+-03+.%%%+4/-40/1%%%+++-+.*1%%%+*3-3.32%%%/11-.*.3%%%13+-0,13%%%*,2-4234%%%*11-,/2*%5416%
7!8#"%&#'()%%%%222-3410%%%4.4-+.23%%%,+2-+0*+%%*3/2-/03.%%*320-2..1%%*324-40*/%%*31*-,2/0%%%,4,-24,0%%%,1*-+1*4%%%412-2/*0%%%2.2-2/,,%%%21.-*+42%54/6%

9999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999%
2-%:;#(%'(8;$(#"%8;<=;$#8>$;%5?;#8'(&%);#)!(6%
9999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999%
7;<=;$#8>$;%@>$'(&%?;#8'(&%=;$'!@)%'(%8?;%"'A'(&%#$;#%B$!<%7#C";%,D%7?*%5E6%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%0*-3333%54+6%
F8'"')#8'!(%B#G8!$%B!$%&#'()%B!$%"'A'(&%#$;#D%('*D<%5);;%7#C";%,#6%
%%%%%%%%%%%%%%%%%H#(%%%%%%%%I;C%%%%%%%%:#$%%%%%%%%J=$%%%%%%%%:#K%%%%%%%%H>(%%%%%%%%H>"%%%%%%%%J>&%%%%%%%% ;=%%%%%%%%LG8%%%%%%%%M!A%%%%%%%%N;G%%%%
8#>%%%%%%%%%%%%%.+-42,3%%%%..-**1+%%%%..-**1+%%%%..-//.2%%%%..-//.2%%%%..-4++3%%%%..-2+.,%%%%..-,+3.%%%%..-4++3%%%%..-.+.*%%%%..-.+.*%%%%..-1140%
#"=?#%%%%%%%%%%%%+-1,*,%%%%%+-/32.%%%%%+-/32.%%%%%+-/0,4%%%%%+-/0,4%%%%%+-/+23%%%%%+-/+3+%%%%%+-/.1/%%%%%+-/+23%%%%%+-//12%%%%%+-//12%%%%%+-/00+%
>8'"%"'A'(&%#$;#%
%%%%%%%%%%%%%%%%%3-,+,/%%%%%3-,131%%%%%3-4+44%%%%%3-2*20%%%%%3-+102%%%%%3-11/*%%%%%3-0*20%%%%%3-0113%%%%%3-//./%%%%%3-2/+4%%%%%3-,*.,%%%%%3-,..4%54.6%

:O7%%%%%%%%%%%%%03-1/*.%%%%03-+310%%%%03-210*%%%%03-,*1/%%%%03-,4/2%%%%03-,,,3%%%%03-,,,,%%%%03-,,,,%%%%03-,,+/%%%%03-,*0*%%%%03-.0./%%%%03-1331%5426%
7?%0%%%%%%%%%%%%03-*,40%%%%03-0334%%%%03-0334%%%%03-03/+%%%%03-03/+%%%%03-03,3%%%%03-032,%%%%03-0*33%%%%03-03,3%%%%03-03.4%%%%03-03.4%%%%03-0311%5446%
>8'"%$;)8%!B%?!>);%
%%%%%%%%%%%%%%%%%3-,+3+%%%%%3-,*.1%%%%%3-411+%%%%%3-.22+%%%%%3-/402%%%%%3-04*+%%%%%3-*.*2%%%%%3-*2++%%%%%3-14.,%%%%%3-.,,1%%%%%3-4,22%%%%%3-,+,1%54,6%
:O7%0%%%%%%%%%%%*,-/+22%%%%*,-.+.1%%%%*,-,0+2%%%%03-*0+,%%%%03-*,1/%%%%03-034.%%%%03-032,%%%%03-0*33%%%%03-03./%%%%03-*1*0%%%%*,-4*12%%%%*,-/**0%5,36%
P'A'(&%#$;#%B$#G8'!(%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%BPJ%Q%P'A'(&%#$;#%R%5/6%Q%%%%%%3-/0.0%5,*6%
:O7%%%%%%%%%%%%%*,-41//%%%%03-3*20%%%%03-0.,/%%%%03-/.*+%%%%03-+13.%%%%03-+/+/%%%%03-+/+/%%%%03-+/..%%%%03-+/0.%%%%03-/./3%%%%03-*.33%%%%*,-2,3*%5,06%
7;<=;$#8>$;%#@S>)8<;(8%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%3-3333%
#@S>)8;@%:O7%%%%*,-41//%%%%03-3*20%%%%03-0.,/%%%%03-/.*+%%%%03-+13.%%%%03-+/+/%%%%03-+/+/%%%%03-+/..%%%%03-+/0.%%%%03-/./3%%%%03-*.33%%%%*,-2,3*%5,16%

9999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999%
4-% =#G;%?;#8'(&%$;T>'$;<;(8%%
9999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999%

%%%%%%%%%%%%%%%%%H#(%%%%%%%%I;C%%%%%%%%:#$%%%%%%%%J=$%%%%%%%%:#K%%%%%%%%H>(%%%%%%%%H>"%%%%%%%%J>&%%%%%%%% ;=%%%%%%%%LG8%%%%%%%%M!A%%%%%%%%N;G%%%%
F8'"')#8'!(%%%%%%3-,/+4%%%%%3-,*02%%%%%3-41+,%%%%%3-.,32%%%%%3-+31/%%%%%3-131,%%%%%3-*4+1%%%%%3-0333%%%%%3-/*0*%%%%%3-2*+3%%%%%3-4,.+%%%%%3-,+/2%5,/6%
F);B>"%&#'()%%%21/-,/21%%%2,0-23./%%%433-1//2%%%201-/++4%%%+/3-3/0*%%%102-41.4%%%*,*-0.20%%%*,4-33*4%%%141-4,+.%%%+,4-,+41%%%.44-0.*4%%%230-24+.%5,+6%
UV8%8;<=-%%%%%%%%+-*333%%%%%+-.333%%%%%2-/333%%%%%,-,333%%%%*1-3333%%%%*.-3333%%%%*2-,333%%%%*2-4333%%%%*+-0333%%%%**-.333%%%%%4-3333%%%%%+-*333%5,.6%
W;#8%"!))%$#8;%X%
%%%%%%%%%%%%%%*32,-+,02%%*3+0-.310%%%,1,-+,+3%%%2.2-0131%%%+/2-3+.*%%%104-*401%%%*,*-0410%%%*,4-30+,%%%14+-2/**%%%./*-4,03%%%443-+2,4%%*3.4-4,0,%5,26%
 =#G;%?;#8'(&%YX?%
%%%%%%%%%%%%%%%0+.-/*.0%%%*2/-.+32%%%*31-.301%%%%1*-+*22%%%%%+-0*4/%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%1*-,/02%%%*14-/.4,%%%020-1414%5,4#6%
 =#G;%?;#8'(&%$;T>'$;<;(8%9%8!8#"%=;$%K;#$%5YX?RK;#$6%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%*3*/-033.%
 !"#$%?;#8'(&%YX?%
%%%%%%%%%%%%%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%5,4C6%
 !"#$%?;#8'(&%G!(8$'C>8'!(%9%8!8#"%=;$%K;#$%5YX?RK;#$6%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%3-3333%
 =#G;%?;#8'(&%YX?%
%%%%%%%%%%%%%%%0+.-/*.0%%%*2/-.+32%%%*31-.301%%%%1*-+*22%%%%%+-0*4/%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%1*-,/02%%%*14-/.4,%%%020-1414%5,4G6%
 =#G;%?;#8'(&%$;T>'$;<;(8%#B8;$%)!"#$%G!(8$'C>8'!(%9%8!8#"%=;$%K;#$%5YX?RK;#$6%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%*3*/-033.%
 =#G;%?;#8'(&%=;$%<0%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%5,4G6%R%5/6%Q%%%%%**-,+,,%5,,6%

9999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999%
,#-%U(;$&K%$;T>'$;<;(8)%9%O(@'A'@>#"%?;#8'(&%)K)8;<)D%'(G">@'(&%<'G$!9EWZ%
9999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999%
I$#G8'!(%!B%)=#G;%?;#8%B$!<%);G!(@#$KR)>==";<;(8#$K%)K)8;<%57#C";%**6%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%3-3333%503*6%
I$#G8'!(%!B%)=#G;%?;#8%B$!<%<#'(%)K)8;<5)6%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%*-3333%50306%
UBB'G';(GK%!B%<#'(%)=#G;%?;#8'(&%)K)8;<%*%5'(%[6%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%0*,-1333%503.6%
UBB'G';(GK%!B%<#'(%)=#G;%?;#8'(&%)K)8;<%0%5'(%[6%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%3-3333%50326%
UBB'G';(GK%!B%);G!(@#$KR)>==";<;(8#$K%?;#8'(&%)K)8;<D%[%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%3-3333%50346%

%%%%%%%%%%%%%%%%%H#(%%%%%%%%I;C%%%%%%%%:#$%%%%%%%%J=$%%%%%%%%:#K%%%%%%%%H>(%%%%%%%%H>"%%%%%%%%J>&%%%%%%%% ;=%%%%%%%%LG8%%%%%%%%M!A%%%%%%%%N;G%%%%
 =#G;%?;#8'(&%$;T>'$;<;(8%
%%%%%%%%%%%%%%%0+.-/*.0%%%*2/-.+32%%%*31-.301%%%%1*-+*22%%%%%+-0*4/%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%1*-,/02%%%*14-/.4,%%%020-1414%5,46%
 =#G;%?;#8'(&%;BB'G';(GK%5<#'(%?;#8'(&%)K)8;<%*6%
%%%%%%%%%%%%%%%0*,-1333%%%0*,-1333%%%0*,-1333%%%0*,-1333%%%0*,-1333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%0*,-1333%%%0*,-1333%%%0*,-1333%50*36%
 =#G;%?;#8'(&%B>;"%5<#'(%?;#8'(&%)K)8;<6%
%%%%%%%%%%%%%%%**.-,0/,%%%%2,-./3*%%%%/2-0/01%%%%*/-12*,%%%%%0-12,.%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%*/-+.+2%%%%.1-*/*1%%%*0/-03.3%50**6%
 =#G;%?;#8'(&%;BB'G';(GK%5<#'(%?;#8'(&%)K)8;<%06%
%%%%%%%%%%%%%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%50*06%
 =#G;%?;#8'(&%B>;"%5<#'(%?;#8'(&%)K)8;<%06%
%%%%%%%%%%%%%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%50*16%
 =#G;%?;#8'(&%B>;"%5);G!(@#$K6%
%%%%%%%%%%%%%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%50*+6%

X#8;$%?;#8'(&%
X#8;$%?;#8'(&%$;T>'$;<;(8%
%%%%%%%%%%%%%%%011-.3/,%%%03.-/,31%%%0*,-0,04%%%*,0-413+%%%*4.-4,.,%%%*.4-1,,1%%%*..-02/,%%%*20-,1./%%%*2/-440.%%%*,+-33.3%%%032-10*.%%%01*-32/1%5./6%
UBB'G';(GK%!B%\#8;$%?;#8;$%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%*,3-/333%50*.6%
50*26<%%%%%%%%%*,3-/333%%%*,3-/333%%%*,3-/333%%%*,3-/333%%%*,3-/333%%%*,3-/333%%%*,3-/333%%%*,3-/333%%%*,3-/333%%%*,3-/333%%%*,3-/333%%%*,3-/333%50*26%
I>;"%B!$%\#8;$%?;#8'(&D%YX?R<!(8?%
%%%%%%%%%%%%%%%*00-.,*.%%%*34-/+34%%%**+-*2/4%%%*3*-02.+%%%%,4-*.3*%%%%44-//+3%%%%42-10,1%%%%,3-402,%%%%,*-4+3*%%%*30-/*,*%%%*34-442/%%%*0*-1.0+%50*,6%
 =#G;%G!!"'(&%B>;"%$;T>'$;<;(8%
500*6<%%%%%%%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%500*6%
Z><=)%#(@%I#%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%501*6%
P'&?8'(&%%%%%%%%13-/12/%%%%0/-/*43%%%%0*-,4+2%%%%*.-*322%%%%*0-//03%%%%*3-*.+0%%%%**-1+33%%%%*/-2+10%%%%*,-*.13%%%%0+-*/04%%%%04-1,44%%%%1*-041/%50106%
U";G8$'G'8K%&;(;$#8;@%CK%Z])%5J==;(@'V%:6%5(;&#8'A;%T>#(8'8K6%
5011#6<%%%%%%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%5011#6%
U";G8$'G'8K%&;(;$#8;@%CK%\'(@%8>$C'(;)%5J==;(@'V%:6%5(;&#8'A;%T>#(8'8K6%
501/#6<%%%%%%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%501/#6%
U";G8$'G'8K%&;(;$#8;@%CK%?K@$!9;";G8$'G%&;(;$#8!$)%5J==;(@'V%:6%5(;&#8'A;%T>#(8'8K6%
501+#6<%%%%%%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%501+#6%
U";G8$'G'8K%>);@%!$%(;8%;";G8$'G'8K%&;(;$#8;@%CK%<'G$!9EWZ%5J==;(@'V%M6%5(;&#8'A;%'B%(;8%&;(;$#8'!(6%
501+G6<%%%%%%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%501+G6%
U";G8$'G'8K%&;(;$#8;@%CK%Z])%5J==;(@'V%:6%5(;&#8'A;%T>#(8'8K6%
5011C6<%%%%%%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%%%%%3-3333%5011C6%

%

%
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D11M)*0 0>)*+ ,->(-.(>$&/ )* PQQ&*/)G Ò &].>$)1* O<8 1' O<8>2̀ >(+1 +&& N>@(& 8 
                8"43::C    8"43::C    8"43::C    8"43::C    8"43::C    8"43::C    8"43::C    8"43::C    8"43::C    8"43::C    8"43::C    8"43::C ,C62 
H.?Q+̀ B>*+      :47777     :47777     :47777     :47777     :47777     747777     747777     747777     747777     :47777     :47777     :47777 ,572 
O1++&+ &404 &E>Q1'>$)1* ,*&0>$)E& E>(.&+2 ,N>@(& 82 
              K<7<467C:  K<7<467C:  K<7<467C:  K<7<467C:  K<7<467C:  K<7<467C:  K<7<467C:  K<7<467C:  K<7<467C:  K<7<467C:  K<7<467C:  K<7<467C: ,5<2 
\>$&' %&>$)*0 0>)*+ ,N>@(& 82 
               <::4393C   <:<4C<3:   <"5498"8   <<349633   <<"46599   <754"<C:   <7:4583:   <7C45:89   <<74"<7:   <<C48638   <"84<676   <:"45<55 ,5"2 
N1$>( )*$&'*>( 0>)*+ 
               C<549C3C   C<943665   86C47"<9   8C<46":C   8"548C75   96:46657   95C49<"6   95645"38   96546<86   8:"4993"   8C64356<   C7"4"<<8 ,5:2 

 

 
abcc def ghcibchjklm fnkmjlbj

 

 

opq rs tuvwux ryzy{| q}~x {� �� {�



                                                                                                    !
"#!$%&'(!)'*+,!
                                                                                                    !

-.'+/!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!0(1'!!!!!!!!!$%&'(!2&34!!!!!!!!!!!!!!!!!!)!!!!!!!!!!!!!!!!!55!!!!!!!!!!!!!0661,,!!!!!!!!!!!!!!7'*+,!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!89!!!!!!!!!!!:';&1!"'!!!!!!$<16*2*6!='>'!!!!!!$<16*2*6!='>'!!!!!!!!!!!!!2'6>%(!!!!!!!!!!!!!!!!!!?!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!?@89!!!!!!!!%(!:';&1!";!!!!!!!!%(!:';&1!"6!!!!!!!!!!!:';&1!"=!!!!!!!!!!!!!!!!!!!!
                                                                                                    !
$%3>A1',>!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!9#BCCC!!!!!!!!!!!!DC#D"EE!!!!!!!!!!!!!C#"BCC!!!!!!!!!!!!!C#FCCC!!!!!!!!!!!!!C#FFCC!!!!!!!!!!!!9G#DD"F!HFFI!
$%3>A!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!D#JECC!!!!!!!!!!!!JC#EGDG!!!!!!!!!!!!!C#"BCC!!!!!!!!!!!!!C#FCCC!!!!!!!!!!!!!C#FFCC!!!!!!!!!!!!FK#JKEF!HFGI!
?1,>!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!G#FDCC!!!!!!!!!!!!99#BBKB!!!!!!!!!!!!!C#"BCC!!!!!!!!!!!!!C#FCCC!!!!!!!!!!!!!C#FFCC!!!!!!!!!!!!JE#"DG9!HGCI!
                                                                                                    !

$%&'(!)'*+,!!!!KJE#"KD"!!!9JB#""FB!!!B"K#JCCK!!!DGJ#DEFC!!!JDJ#9CJ"!!!JGD#G9DB!!!JJJ#J"KB!!!JKC#C"CF!!!DBB#"K"C!!!BCJ#9EBC!!!KEF#GFCG!!!KBB#EDFK!HGBI!
:%>'&!)'*+,!!!!FFF#CGB9!!!G"G#J"FC!!!EJF#J9KJ!!KCDF#D9C"!!KCF9#F""B!!KCFG#G9KD!!KCBK#EFD9!!!EGE#FGE9!!!EBK#JBKG!!!GBF#FDK9!!!F"F#FDEE!!!FB"#KJGF!HGDI!

                                                                                                    !
F#!L1'+!*+>1(+'&!>18<1('>3(1!HA1'>*+)!,1',%+I!
                                                                                                    !
:18<1('>3(1!=3(*+)!A1'>*+)!<1(*%=,!*+!>A1!&*M*+)!'(1'!2(%8!:';&1!EN!:AK!HOI!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!9K#CCCC!HGJI!
P>*&*,'>*%+!2'6>%(!2%(!)'*+,!2%(!&*M*+)!'(1'N!+*KN8!H,11!:';&1!E'I!
!!!!!!!!!!!!!!!!!.'+!!!!!!!!51;!!!!!!!!L'(!!!!!!!!0<(!!!!!!!!L'Q!!!!!!!!.3+!!!!!!!!.3&!!!!!!!!03)!!!!!!!!$1<!!!!!!!!R6>!!!!!!!!S%M!!!!!!!!T16!!!!
>'3!!!!!!!!!!!!!"J#GFEC!!!!""#KKBJ!!!!""#KKBJ!!!!""#DD"F!!!!""#DD"F!!!!""#GJJC!!!!""#FJ"E!!!!""#EJC"!!!!""#GJJC!!!!""#"J"K!!!!""#"J"K!!!!""#BBG9!
'&<A'!!!!!!!!!!!!J#BEKE!!!!!J#DCF"!!!!!J#DCF"!!!!!J#D9EG!!!!!J#D9EG!!!!!J#DJFC!!!!!J#DJCJ!!!!!J#D"BD!!!!!J#DJFC!!!!!J#DDBF!!!!!J#DDBF!!!!!J#D99J!
3>*&!&*M*+)!'(1'!
!!!!!!!!!!!!!!!!!C#EJED!!!!!C#EBCB!!!!!C#GJGG!!!!!C#FKF9!!!!!C#JB9F!!!!!C#BBDK!!!!!C#9KF9!!!!!C#9BBC!!!!!C#DD"D!!!!!C#FDJG!!!!!C#EK"E!!!!!C#E""G!HG"I!

LU:!!!!!!!!!!!!!9C#BDK"!!!!9C#JCB9!!!!9C#FB9K!!!!9C#EKBD!!!!9C#EGDF!!!!9C#EEEC!!!!9C#EEEE!!!!9C#EEEE!!!!9C#EEJD!!!!9C#EK9K!!!!9C#"9"D!!!!9C#BCCB!HGFI!
:A!9!!!!!!!!!!!!9C#KEG9!!!!9C#9CCG!!!!9C#9CCG!!!!9C#9CDJ!!!!9C#9CDJ!!!!9C#9CEC!!!!9C#9CFE!!!!9C#9KCC!!!!9C#9CEC!!!!9C#9C"G!!!!9C#9C"G!!!!9C#9CBB!HGGI!
3>*&!(1,>!%2!A%3,1!
!!!!!!!!!!!!!!!!!C#EJCJ!!!!!C#EK"B!!!!!C#GBBJ!!!!!C#"FFJ!!!!!C#DG9F!!!!!C#9GKJ!!!!!C#K"KF!!!!!C#KFJJ!!!!!C#BG"E!!!!!C#"EEB!!!!!C#GEFF!!!!!C#EJEB!HGEI!
LU:!9!!!!!!!!!!!KE#DJFF!!!!KE#"J"B!!!!KE#E9JF!!!!9C#K9JE!!!!9C#KEBD!!!!9C#9CG"!!!!9C#9CFE!!!!9C#9KCC!!!!9C#9C"D!!!!9C#KBK9!!!!KE#GKBF!!!!KE#DKK9!HECI!
V*M*+)!'(1'!2('6>*%+!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!2V0!W!V*M*+)!'(1'!@!HDI!W!!!!!!C#D9"9!HEKI!
LU:!!!!!!!!!!!!!KE#GBDD!!!!9C#CKF9!!!!9C#9"ED!!!!9C#D"KJ!!!!9C#JBC"!!!!9C#JDJD!!!!9C#JDJD!!!!9C#JD""!!!!9C#JD9"!!!!9C#D"DC!!!!9C#K"CC!!!!KE#FECK!HE9I!
:18<1('>3(1!'=X3,>81+>!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!C#CCCC!
'=X3,>1=!LU:!!!!KE#GBDD!!!!9C#CKF9!!!!9C#9"ED!!!!9C#D"KJ!!!!9C#JBC"!!!!9C#JDJD!!!!9C#JDJD!!!!9C#JD""!!!!9C#JD9"!!!!9C#D"DC!!!!9C#K"CC!!!!KE#FECK!HEBI!

                                                                                                    !
G#!$<'61!A1'>*+)!(1Y3*(181+>!!
                                                                                                    !

!!!!!!!!!!!!!!!!!.'+!!!!!!!!51;!!!!!!!!L'(!!!!!!!!0<(!!!!!!!!L'Q!!!!!!!!.3+!!!!!!!!.3&!!!!!!!!03)!!!!!!!!$1<!!!!!!!!R6>!!!!!!!!S%M!!!!!!!!T16!!!!
P>*&*,'>*%+!!!!!!C#EDJG!!!!!C#EK9F!!!!!C#GBJE!!!!!C#"ECF!!!!!C#JCBD!!!!!C#BCBE!!!!!C#KGJB!!!!!C#9CCC!!!!!C#DK9K!!!!!C#FKJC!!!!!C#GE"J!!!!!C#EJDF!HEDI!
P,123&!)'*+,!!!FBD#EDFB!!!FE9#FC"D!!!GCC#BDDF!!!F9B#DJJG!!!JDC#CD9K!!!B9F#GB"G!!!KEK#9"F9!!!KEG#CCKG!!!BGB#GEJ"!!!JEG#EJGB!!!"GG#9"KG!!!FC9#FGJ"!HEJI!
Z4>!>18<#!!!!!!!!J#KCCC!!!!!J#"CCC!!!!!F#DCCC!!!!!E#ECCC!!!!KB#CCCC!!!!K"#CCCC!!!!KF#ECCC!!!!KF#GCCC!!!!KJ#9CCC!!!!KK#"CCC!!!!!G#CCCC!!!!!J#KCCC!HE"I!
[1'>!&%,,!('>1!?!
!!!!!!!!!!!!!!KCFE#JE9F!!KCJ9#"CB9!!!EBE#JEJC!!!F"F#9BCB!!!JDF#CJ"K!!!B9G#KG9B!!!KEK#9GB9!!!KEG#C9JE!!!BGJ#FDKK!!!"DK#GE9C!!!GGC#JFEG!!KC"G#GE9E!HEFI!
$<'61!A1'>*+)!\?A!
!!!!!!!!!!!!!!!9J"#DK"9!!!KFD#"JCF!!!KCB#"C9B!!!!BK#JKFF!!!!!J#9KGD!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!BK#ED9F!!!KBG#D"GE!!!9F9#BGBG!HEG'I!
$<'61!A1'>*+)!(1Y3*(181+>! !>%>'&!<1(!Q1'(!H\?A@Q1'(I!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!KCKD#9CC"!
$%&'(!A1'>*+)!\?A!
!!!!!!!!!!!!!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!HEG;I!
$%&'(!A1'>*+)!6%+>(*;3>*%+! !>%>'&!<1(!Q1'(!H\?A@Q1'(I!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!C#CCCC!
$<'61!A1'>*+)!\?A!
!!!!!!!!!!!!!!!9J"#DK"9!!!KFD#"JCF!!!KCB#"C9B!!!!BK#JKFF!!!!!J#9KGD!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!BK#ED9F!!!KBG#D"GE!!!9F9#BGBG!HEG6I!
$<'61!A1'>*+)!(1Y3*(181+>!'2>1(!,%&'(!6%+>(*;3>*%+! !>%>'&!<1(!Q1'(!H\?A@Q1'(I!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!KCKD#9CC"!
$<'61!A1'>*+)!<1(!89!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!HEG6I!@!HDI!W!!!!!KK#EJEE!HEEI!

                                                                                                    !
E'#!Z+1()Q!(1Y3*(181+>,! !U+=*M*=3'&!A1'>*+)!,Q,>18,N!*+6&3=*+)!8*6(% O[]!
                                                                                                    !
5('6>*%+!%2!,<'61!A1'>!2(%8!,16%+='(Q@,3<<&181+>'(Q!,Q,>18!H:';&1!KKI!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!C#CCCC!H9CKI!
5('6>*%+!%2!,<'61!A1'>!2(%8!8'*+!,Q,>18H,I!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!K#CCCC!H9C9I!
Z22*6*1+6Q!%2!8'*+!,<'61!A1'>*+)!,Q,>18!K!H*+!̂I!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!9KE#BCCC!H9C"I!
Z22*6*1+6Q!%2!8'*+!,<'61!A1'>*+)!,Q,>18!9!H*+!̂I!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!C#CCCC!H9CFI!
Z22*6*1+6Q!%2!,16%+='(Q@,3<<&181+>'(Q!A1'>*+)!,Q,>18N!̂!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!C#CCCC!H9CGI!

!!!!!!!!!!!!!!!!!.'+!!!!!!!!51;!!!!!!!!L'(!!!!!!!!0<(!!!!!!!!L'Q!!!!!!!!.3+!!!!!!!!.3&!!!!!!!!03)!!!!!!!!$1<!!!!!!!!R6>!!!!!!!!S%M!!!!!!!!T16!!!!
$<'61!A1'>*+)!(1Y3*(181+>!
!!!!!!!!!!!!!!!9J"#DK"9!!!KFD#"JCF!!!KCB#"C9B!!!!BK#JKFF!!!!!J#9KGD!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!BK#ED9F!!!KBG#D"GE!!!9F9#BGBG!HEGI!
$<'61!A1'>*+)!122*6*1+6Q!H8'*+!A1'>*+)!,Q,>18!KI!
!!!!!!!!!!!!!!!9KE#BCCC!!!9KE#BCCC!!!9KE#BCCC!!!9KE#BCCC!!!9KE#BCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!9KE#BCCC!!!9KE#BCCC!!!9KE#BCCC!H9KCI!
$<'61!A1'>*+)!231&!H8'*+!A1'>*+)!,Q,>18I!
!!!!!!!!!!!!!!!KK"#E9DE!!!!FE#"DCK!!!!DF#9D9B!!!!KD#BFKE!!!!!9#BFE"!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!KD#J"JF!!!!"B#KDKB!!!K9D#9C"C!H9KKI!
$<'61!A1'>*+)!122*6*1+6Q!H8'*+!A1'>*+)!,Q,>18!9I!
!!!!!!!!!!!!!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!H9K9I!
$<'61!A1'>*+)!231&!H8'*+!A1'>*+)!,Q,>18!9I!
!!!!!!!!!!!!!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!H9KBI!
$<'61!A1'>*+)!231&!H,16%+='(QI!
!!!!!!!!!!!!!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!!!!!C#CCCC!H9KJI!

?'>1(!A1'>*+)!
?'>1(!A1'>*+)!(1Y3*(181+>!
!!!!!!!!!!!!!!!9BB#"CDE!!!9C"#DECB!!!9KE#9E9G!!!KE9#GBCJ!!!KG"#GE"E!!!K"G#BEEB!!!K""#9FDE!!!KF9#EB"D!!!KFD#GG9"!!!KEJ#CC"C!!!9CF#B9K"!!!9BK#CFDB!H"DI!
Z22*6*1+6Q!%2!_'>1(!A1'>1(!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!KEC#DCCC!H9K"I!
H9KFI8!!!!!!!!!KEC#DCCC!!!KEC#DCCC!!!KEC#DCCC!!!KEC#DCCC!!!KEC#DCCC!!!KEC#DCCC!!!KEC#DCCC!!!KEC#DCCC!!!KEC#DCCC!!!KEC#DCCC!!!KEC#DCCC!!!KEC#DCCC!H9KFI!
531&!2%(!_'>1(!A1'>*+)N!\?A@8%+>A!
!!!!!!!!!!!!!!!K99#"EK"!!!KCG#DJCG!!!KKJ#KFDG!!!KCK#9F"J!!!!EG#K"CK!!!!GG#DDJC!!!!GF#B9EB!!!!EC#G9FE!!!!EK#GJCK!!!KC9#DKEK!!!KCG#GGFD!!!K9K#B"9J!H9KEI!

!

!
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Ug?$2!A;VL

UF%7g%V h

U=g7F<V D

Uii7=FV /

Ujg7iGV K

U?%7jFV 4

U%7?<V P
kc̀$X[t̂Yc[uX[̀vbbZ$]ŶX[wbZ$a$l̂\lXY$xyz$Xûff̂c[f

mnopqnr Ks$/+@(8#+Q(
?<<?>g%>KD

E9($(,(@.1$(::+8+(,81$@-#+,.$+;$-$6(-;A@($":$#9($"Q(@-!!
(::+8+(,81$":$-$9"6(H$E9($9+.9(@$#9($@-#+,.$#9($6"@(
(,(@.1$(::+8+(,#$#9($9"6($+;$-,)$#9($!"0(@$#9($:A(!$B+!!;
-@($!+M(!1$#"$B(H

E9($(,Q+@",6(,#-!$+62-8#$@-#+,.$+;$-$6(-;A@($":$-
9"6({;$+62-8#$",$#9($(,Q+@",6(,#$+,$#(@6;$":$8-@B",
)+"T+)($UDO?V$(6+;;+",;H$E9($9+.9(@$#9($@-#+,.$#9($!(;;

+62-8#$+#$9-;$",$#9($(,Q+@",6(,#H

Fi

g|

$

}~�������$���~��$����������

$

���$��$������$������ ����$�$��$�


