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PREFACE 

Combustion Symposium that is one of the longest running and most prestigious 
engineering symposium series of our country, is one of the periodic activities of Turkey 
Branch of The Combustion Institute. This series of symposiums, which have been held 
since 1983 and as online in 2020, for the 15th time, were planned to be held biyearly 
and were mostly held two years apart, although not every time. After the first 5 
symposiums were organized in Bursa, it was open to the organization requests of other 
universities in order to increase the area of activity and 14 symposiums (�8�O�X�G�D�÷��
�8�Q�L�Y�H�U�V�L�W�\���������W�L�P�H�V�������ø�V�W�D�Q�E�X�O���7�H�F�K�Q�L�F�D�O���8�Q�L�Y�H�U�V�L�W�\���������W�L�P�H�V�������*�D�]�L���8�Q�L�Y�H�U�V�L�W�\���������W�L�P�H�V������
�0�D�U�P�D�U�D���8�Q�L�Y�H�U�V�L�W�\���������W�L�P�H�V�������.�Õ�U�Õ�N�N�D�O�H���8�Q�L�Y�H�U�V�L�W�\���������W�L�P�H�V�����D�Q�G���6�D�N�D�U�\�D���8�Q�L�Y�H�U�V�L�W�\��������
times), International Sarajevo University (IUS) (1 times), Kocaeli University (1 times) 
�D�Q�G���.�D�U�D�E�•�N���8�Q�L�Y�H�U�V�L�W�\���������W�L�P�H�V��) have been organized so far. 

Since combustion is the conversion of fuels into heat energy or mechanical energy, it 
finds a place in countless applications from the kitchens of our homes to motor 
vehicles, from heat boilers to iron and steel furnaces and power plants. Therefore, the 
techniques and efficiency of this transformation are of vital importance. Especially in 
today's world, where energy has become a global strategic weapon, besides energy 
resources, how to use these resources more effectively, so fuels and combustion 
issues have become one of the most prominent topics of study for researchers. 

At the 15th International Combustion Symposium, the first online combustion 
symposium, 62 oral and 5 poster presentations were presented in 12 virtual sessions, 
and two invited speakers, two of whom were from abroad, made presentations. The 
symposium was successfully held with the online participation of over 150 participants 
from five different countries. 

I would like to thank the symposium honor, organization, management and advisory 
board members, reviewers, invited speakers, session chairs, sponsors, participants 
and especially the symposium secretariat who contributed to the successful 
implementation of the symposium. 

Best regards, 

 

Prof. Dr. Nafiz Kahraman  
Chair of the Symposium  
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CV: Prof Olabi is Chair and Head of Sustainable and Renewable Energy Engineering 
�'�H�S�D�U�W�P�H�Q�W�� �³�6�5�(�(�´�� �D�W�� �W�K�H�� �8�Q�L�Y�H�U�V�L�W�\�� �2�I�� �6�K�D�U�M�D�K�� �³�8�2�6�´���� �%�H�I�R�U�H�� �M�R�L�Q�L�Q�J�� �8�2�6���� �K�H�� �Z�D�V�� �W�K�H��
director and founding member of the Institute of Engineering and Energy Technologies at the 
University of the West of Scotland. Prof Olabi received his M.Eng and Ph.D. from Dublin City 
University, since 1984 he worked at different national and international institutes such as; 
National Research Centre-�,�W�D�O�\�� �³�&�1�5�´���� �5�H�V�H�D�U�F�K�� �&�H�Q�W�U�H�� �R�I�� �)�,�$�7-�,�W�D�O�\�� �³�&�5�)�´���� �'�X�E�O�L�Q�� �&�L�W�\��
�8�Q�L�Y�H�U�V�L�W�\���³�'�&�8�´���D�Q�G���,�Q�V�W�L�W�X�W�H���R�I���(�Q�J�L�Q�H�H�U�L�Q�J���D�Q�G���(�Q�H�U�J�\���7�H�F�K�Q�R�O�R�J�L�H�V���³�,�(�(�7�´���D�W���8�:�6�����3�U�R�I��
Olabi has supervised postgraduate research students (35 PhD) to successful completion. 
 
Prof Olabi has edited more than 30 proceedings, and has published more than 400 papers in 
peer-reviewed international journals and international conferences, in addition to more than 45 
book chapters. In the last 4 years Prof Olabi has patented 2 innovative projects. Prof Olabi is 
the founder of the International Conference on Sustainable Energy and Environmental 
Protection SEEP, www.seepconference.com and the International Conference on Materials 
Science and Smart Materials. He is the Subject Editor of the Elsevier Energy Journal, Editor in 
Chief of the Encyclopedia of Smart Materials (Elsevier), Editor of the Reference Module of 
Materials Science and Engineering (Elsevier), Editor in Chief of Renewable Energy section of 
Energies and board member of a few other journals. Prof Olabi has coordinated different 
National, EU and International Projects. He has produced different reports to the Irish Gov. 
regarding: Hydrogen and Fuel Cells and Solar Energy. 
 
�&�X�U�U�H�Q�W�O�\�����W�K�H���6�X�V�W�D�L�Q�D�E�O�H���D�Q�G���5�H�Q�H�Z�D�E�O�H���(�Q�H�U�J�\���(�Q�J�L�Q�H�H�U�L�Q�J���'�H�S�D�U�W�P�H�Q�W���³�6�5�(�(�´���K�D�V���D�U�R�X�Q�G��
700 students, 15 academic members, 6 Engineers and administrators working on Teaching, 
Research and Innovation of the renewable energy sectors and related fields. 
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MUNICIPAL WASTES -CONVERSION TO CLEAN ENERGY  

Ashwani K. Gupta 
Mechanical Engineering Department, University of Maryland, College Park, MD 20742, USA 

email: akgupta@umd.edu 

 
1.Introduction  
Energy is a significant issue. Waste is everywhere, and it is increasing worldwide every year. 
Moreover, this increase is the increased population and more industrial development, increasing 
living standards, and everybody needs more. Somewhere in the garbage disposal is good 
because increase the waste generation means increased GDP, gross domestic product, and just 
an idea of how much we generate. The USA is high to generate a large amount of waste, 
probably the highest in the world. They have generated about 2.2 kilograms per person per day. 
UAE, United Arab Emirates generate about 1.9 to 2.1 to even 2.2, so is comparable to the USA 
some years they have been generating a little more. So since the Turkey conference, I put it a 
good idea to look at how much the waste generated, roughly about 444 kilograms per capita per 
year. That translates to roughly about 2.7 pounds per person per day. That is quite a large 
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amount, so when we look at Turkey's situation, about 32 M tons of waste generated. Much of 
that goes to landfill. More than half goes to sanitary landfill, and about 44% dump municipal 
dumpsite in the world. The only remaining portion, about 2%, is composted disposed of by 
other methods. Some parts of Europe, Germany, for example, generate roughly about 0, 95 
kilograms per person per day as being same or it is little more the United Kingdom When you 
look at the turkey, it is just over 1.2 so that means and Turkey and Switzerland and Japan which 
is 1.6. Therefore, the US numbers are roughly 1.98, and it is going up for us in the client. So 
there is a tremendous opportunity because waste to somebody in the treasure to somebody else, 
certainly for the waste disposal and wasted hydrocarbon material, means you can use the energy 
from waste to future generations for the power and energy. 
 

 

Figure 1. Waste Generation (kg/capita/day) 

 
2. A Global Perspective 

A global perspective when we look at the energy from waste is used extensively worldwide. 
There are roughly about 1000 facilities worldwide. Besides, that is many numbers. It can be 
seen at the number below. Therefore, there are 1000 facilities, only about 183 million tons a 
year. Waste is converted into a useful form.  Figure 2 shows that the United States has 86 
facilities. They processed 29 million TPY (tons per year) and are the overall 280 Million  TPY 
waste generated. EU has about 452 facilities, and they process roughly about 81 million TYP. 
Moreover, if we are going east to Asia, they have about 427 facilities, which process 73 million 
TPY that comes to 183 pounds per year at the disposal process here. The much of the garbage 
is in landfill and recycling. Moreover, energy from waste is a small amount especially in China. 

There is much more energy adding power from waste and the recycling is a large portion, and 
the landfill is a small portion in Sweden. However, these numbers are so different for the United 
Kingdom; lower portion of Ppower from the waste. The basic message is that many European 
countries are not much of the energy generated from waste except Sweden, Austria, and 
Germany.  



xii 
 

 

Figure 2. A Global Perspective 

 
3. Waste Disposal Options 

There are many options under the waste disposal headings�² recycling, which means separating 
the product to use the so-called cycle.  Economy and cycling economy precisely right because 
you are using and using the material ordered repeatedly. 

The second option, which is quite a popular one among many countries in working through the 
United States and Turkey, is landfilling. Turkey also uses anaerobic digestions. It can be 
included as a third option. Moreover, the fourth options are incineration and thermal treatment. 
Incineration is a short word because it generates some unwanted pollution. The Pyrolysis and 
gasification or some of the advances are taking place and would be much best, including 
Turkey. Material is converting some of the material into syngas, and that is in the syngas can 
be used for heating, cooling, and other applications. Turkey produces about 32 M tons of 
MSW/year (Municipal Solid Waste), and it has over 2.000 landfills. It uses about one million 
square meters of land used to store waste every year. It means a tremendous amount of land 
areas are needed to store the waste in Turkey. Significant cities in Turkey, especially Istanbul, 
is the 12th largest city in the world. How many energy needs can be made from the generations 
of 2 million tons of MSW. It is a few percent. 

 

 

Figure 3. Compared to Europe, the USA lacks to recover EfW. 
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Figure 3 shows a comparison of the US to Europe.  The US has a landfilling percent of 64%. 
Energy from waste is only 7%. It is a tiny part. Moreover, recycling composting is about 1/3 
percent. 

On the other hand, Canada has much more landfill, 74%, and EfW is a tiny fraction of the order, 
about 2%. Moreover, composting and recycling is about 24%. The statistics of Denmark and 
Germany are given below. Germany's energy from waste is about 35%. Moreover, the rest of 
cycling and composing is 65%. The main point is that waste is an opportunity. 

 
4. Two Common Options of Waste Disposal 

There are two options for waste disposal. One option is; renewable energy generated from 
landfills, and the other option is renewable energy generated from WTE facilities under the 
option of energy conversion from waste.  According to figure-4, the United States generates 
about 249 million tons of trash that go to the landfill. The 29 million tons of trash goes to energy 
from waste. It is about 5 billion kilowatt-hours, which is up to about 120 kilowatt-hours of 
electricity per ton of waste in the energy generation from landfill. 

On the other hand, waste to energy facilities and generate about 15 billion kWh. Figure 4 shows 
that 29 million tons generate 700 kWh of electricity per ton of waste.  So if you go to the landfill, 
you only get about 120 kWh, which means getting six times more electricity. Moreover, it is a 
warning production of roughly about 90% volume reduction. It depends on the composition of 
waste, so one introduction and the engine from waste are a better option than landfill option. 

 

Figure 4. Two Common Options of Waste Disposal 

5. Greenhouse Gases 

CO2 emission is essential because everybody is concerned about CO2 emissions and global 
warmings, such as ice melting and more floods areas, so it is usually of CO2 as a greenhouse 
gas. However, there are many other Greenhouse Gases. The main point will happen global 
warming potential in 20 years, 100 years, and 500 years. The global warming potential of CO2 
does not change during the one year, ten years, 100 years. On the other hand, it is methane gas 
generated from the landfill site as slow-release? The warming potential is about 72 times 
compared to CO2 for 20 years. Also, 100 years is 25 times and in 500 years is 7 1/2 times. 
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Methane is not the only one gas during the combustion system; the NOx is also generated, 
including nitrous oxide N2O ( laughing gas). The global warming potential of nitrous oxide is 
298, roughly 300 times in 20 years, and if you go 100 years from now is still 298, and 500 years 
it is 153. The other gases such as chlorofluorocarbon CFC 12 and hydrofluorocarbon, HCFC-
22, their global warming potential is much higher for 5000 in 20 years and even after 100 years 
is about 2000 times and finally 549 times.  

 

Figure 5. Greenhouse Gases 
 
Tetrafluoromethane's potential is even more immense. The 20 years is 5240. In 500 years it is 
more, less double that number. The same thing has happened, Hexafluoroethane. Its potential 
in 20 years, 8630 and finally 18.200, and these are some of the refrigerants, The 
Sulfurhexafluoride's GWP is 16,000 times, and the potential in finally is almost double (32600).  

 
6. Some Urgent Incinerator Research Problems 

It is a big challenge for this incineration to understand what is going on here, so this is the same 
picture. Nonuniform mixing results in the local hot spot and somebody smoke production. 
Furthermore, once the carbon is formed. It is tough to destroy. The academic community needs 
to look at the flow channel because it is introduced at the bottom. It does not spread uniformly, 
so locally we had the hot spot. We lack that forms into carbon material and in entirely, so we 
need to understand what is going on here. The model is the  comprehensive model to locally 
combustion in the bed material here. 

7. EfW Sustainability 

It is the one diagram related to the EfW concerning which is not too far from the instrumental, 
and it produces to waste to 5000 thousand lbs/hr steam production, so it is a 16 MW of 
electricity generation and the schematic is given over here, so the garbage comes in. Moreover, 
it will  refuse feed and be introduced into the shoot over, which goes into the boiling zone. The 
typical burning from the entry point at the endpoint can be as much as 50 minutes to 60 minutes, 
and the gas in which all from here utilized these gases to generate steam. When the steam is 
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generated, it is cooling down these gasses using a stack tower. Then it collected the ash and 
material recovery and electric frustrated. It is called the Bresco, Waste energy facility. 

 

Figure 6. A comprehensive model of combustion in the bed 

8. Advances in Waste to Energy Conversion 

The other part is to convert the waste into energy is so calling gasification. An example below 
is the case of waste, so coal in this case was in very low coal but very high ash content but 3%. 
Take the coal as municipal solid waste and paralyze it with heat. Then the heat paralyzes char, 
and the problem is tar is left over. Tar and char are the main components, which are left over 
the Pyrolysis. Therefore, in the conversion of tar and char into syngas with gasification agent 
usage. The gasifying agent is air, oxygen and high-temperature steam. So how is very favorable 
and we generated unit which is very high temperatures steam, and everything is to convert into 
syngas such as methane agent. The ash is leftover, and it is an inorganic material, and char is 
converted SO2. 

 

Figure 7. The Process of Gasification 

9. Future Sustainable Society 

To make a future sustainable society, we have on the left side resources and recycle coming in 
and human social activity, which contains accumulation and a cascade activity. The main idea 
is to minimize waste.  We should hopefully utilize that as its source or some other source over 
here and so that in the grant cycle, we have the resources that are waste and recycle if we want 
to enhance it. So essentially, those natural resources should be utilized. As an engineer, you can 
make a difference to evolve to a clean, healthy environment with finite amounts of known 
available resources for a Sustainable Future.  
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SEPTEMBER 17, 2020 (THURSDAY) 

 

 
Coffee Break 

1. SESSION 10.45-12.00 (ENGLISH PRESENTATION) 

SESSION CHAIR: PROF.DR. MUSTAFA ILBA S 

POLLUTION EFFECTS OF HYDROGEN USAGE AS AN ENERGY CARRIER 
 

CEVAHIR TARHAN 

SINGLE PARTICLE COMBUSTION ANALYSIS OF OLIVE RESIDUE AND 
TUNCBILEK LIGNITE 

KAAN GUREL 
FEYZA KAZANC 

HYDROGEN PEMFC STACK PERFORMANCE ANALYSIS THROUGH 
EXPERIMENTAL STUDY OF OPERATING PARAMETERS BY USING RESPONSE 
SURFACE METHODOLOGY (RSM) 

E. EKER KAHVECI 
I.TAYMAZ  

AN ASSESSMENT OF THE COMBUSTION CHARACTERISTICS OF A 
COMPRESSION-IGNITION ENGINE POWERED BY 1 HEPTANOL / DIESEL FUEL 
BLENDS 

MURAT KADIR YESILYURT 
ABDULVAHAP CAKMAK  

CHARACTERIZATION OF DIESEL LIKE FUEL FROM WASTE TIRE PYROLYSIS BY 
INSTRUMENTAL TECHNIQUES 

ABDULKAD IR AYANOGLU 
GEDIZ UGUZ 
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Lunch Break 
2. SESSION 13.00-14.30 (ENGLISH PRESENTATION) 

SESSION CHAIR: PROF.DR. HAKAN SERHAD SOYHAN  

SWIRL COMBUSTION OF KEROSENE AND AMMONIA-ASSISTED KEROSENE 
FUELS IN A MODEL GAS TURBINE COMBUSTOR: A NUMERICAL STUDY 

MUSTAFA ILBAS, OSMAN KUMUK 
SERHAT KARYEYEN 

COMBUSTION CHARACTERISTICS OF OXY-AMMONIA COMBUSTION IN A NON-
PREMIXED BURNER 

M. ILBAS, O. KEKUL 
A. BEKTAS, S. KARYEYEN 

PREDICTION OF FUEL-IN-OIL FORMATION RATE BY USING GAUSSIAN PROCESS 
MODELS 

M. GONUL, O.A. KUTLAR  
A. CALIK  

COMPARISON OF DIFFERENT CHEMICAL REDUCTION MECHANISMS APPLIED 
ON A 3D-HCCI ENGINE COMBUSTION MODEL 

GOKHAN COSKUN, ERMAN ASLAN 
ZEKERIYA OZCAN 
GULTEN GIZEM KUCUK 

INVESTIGATION OF COMBUSTION OF KEROSEN IN AVIATION HALIL TUZCU  , HAKAN CAL ISKAN 
ANAEROBIC DIGESTION OF TEA FACTORY WASTE AND SPENT TEA WASTE; 
EXPERIMENTAL AND K INETIC MODELING STUDIES 

S. OZARSLAN, S. ABUT 
M.R. ATELGE, M. KAYA  
S. UNALAN  

Coffee Break 
3. SESSION 14.45-16.00 (ENGLISH PRESENTATION) 

SESSION CHAIR: PROF.DR. ALI SURMEN 

COMBUSTION OF METHANE USING A CYCLONIC BURNER UNDER COLORLESS 
DISTRIBUTED COMBUSTION CONDITIONS 

K. B. KEKEC, S. KARYEYEN 
M. ILBAS 

PASSENGER CAR EMISSIONS IN TURKEY ADEM UGURLU 
BIOGAS PRODUCTION AS AN ALTERNATIVE ENERGY SOURCE IN DEVELOPING 
COUNTRIES: PALESTINE AS A CASE STUDY 

MUSTAFA ILBAS, LINA ANTARI  
MURAT SAHIN 

EXPERIMENTAL INVESTIGATION OF BIOGAS DISTRIBUTED COMBUSTION IN A 
MODEL COMBUSTOR 

MUSTAFA ILBAS 
NURHAN UREGEN GULER  
MURAT SAHIN 
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Coffee Break 
4. SESSION 16.15-17.45 (TURKISH PRESENTATION) 

SESSION CHAIR: PROF.DR. MEHMET ZAFER GUL  

IKI FAZLI YANMA ORTAMINDA BASIN C ARTISININ DAMLACIK 
BUHARLASMASINA ETKISI 

M. KUCUK  
A.SURMEN 

COMBUSTION AND EMISSIONS CHARACTERISTICS OF DI DIESEL ENGINE 
FUELED WITH DIESEL-BIODIESEL-GLYCEROL ETHERS. PART I: EFFECT OF 
COMPRESSION RATIO 

ABDULVAHAP CAKMAK  
HAKAN OZCAN 

COMBUSTION AND EMISSIONS CHARACTERISTICS OF DI DIESEL ENGINE 
FUELED WITH DIESEL-BIODIESEL-GLYCEROL ETHERS. PART II: EFFECT OF 
INJECTION TIMING 

ABDULVAHAP CAKMAK  
HAKAN OZCAN 

NUMERICAL INVESTIGATION OF THE EFFECT OF PRIMARY AIR HOLE 
DIAMETERS ON COMBUSTION IN PELLET FUELLED BOILERS 

BILAL SUNGUR 
BAHATTIN TOPALOGLU 

ETANOL-MOTORIN KARISIMLARININ KULLANILDI GI BIR DIZEL MOTORDA 
YAKIT PUSKURTME ZAMANININ YANMA KARAKTERLER I UZERINE ETKISI 

M.VARGUN, M.HURPEKLI 
A.N.OZSEZEN 

EFFECTS OF FUSEL OIL ON A THERMAL COATED ENGINE O. SALIH, V. ERDINC 
O. SERKAN 

 
SEPTEMBER 18, 2020 ( FRIDAY)  

 
5. SESSION 09.45-11.00 (ENGLISH PRESENTATION) 

SESSION CHAIR: PROF.DR. NAFIZ KAHRAMAN  

INVESTIGATION OF COMBUSTION OF DIESEL-ETHANOL FUEL BLEND IN 
COMPRESSION IGNITION ENGINE 

M.HURPEKLI, M.VARGUN 
A.N.OZSEZEN, A.H.APAYDIN 

OPTIMIZATION OF INJECTION PARAMETERS FOR COMPRESSION IGNITION 
ENGINE USING GENETIC ALGORITHM 

R. SENER  
M. Z. GUL 
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CO2 ANALYSES WITH MODEL BASED REGULATORY TOOLS: VECTO 
APPLICATION FOR ISTANBUL PUBLIC TRANSPORTATION CASE 

O. OZENER, O. GEZER 
M. OZKAN, N. ZACHAROF  
G. FONTARAS 

THE EFFECTS OF POST INJECTIONS OF HYDROGEN ON DIESEL ENGINE 
POWERED BY ETHANOL FUMIGATION 

HUSEYIN GURBUZ 

MODELING AND OPTIMIZATION OF A FLUIDIZED BED GASIFICATION EBUBEKIR BEYAZOGLU  
ERHAN PULAT 

Coffee Break 
6. SESSION 11.10-12.25 (TURKISH PRESENTATION) 

SESSION CHAIR: PROF.DR. SELAHADDIN ORHAN AKANSU  

DIZEL ENJEKTOR MEMESININ SICAKLIK DEGISIMININ INCELENMESI A.ERGENC, O. OZENER  
G. AKPINAR  
S.EYUBOGLU  
A.KAYA , B.KARAYEL  

TARIMSAL ATIKLARIN YANMA DAVRANI SINA TORREFAKSIYONUN ETKISI N.CAYCI,  
N.DURANAY  
M.YILGIN  

BIR TERS AKISLI YAKMA S ISTEMINDE DIMETIL ETER KULLANIMININ YANMA 
KARAKTERISTIKLERININ VE ALEV SONME SINIRLARININ INCELENMESI 

AHMET ALPER YONTAR  
DUYGU SOFUOGLU 

HIDROJENCE ZENGINLESTIRILMIS METAN BAZLI FARKLI YAKIT KARI SIMLARI 
ICIN IS OLUSUMLARININ LAZER KAYNAKLI AKKORLUK Y ONTEMIYLE 
INCELENMESI 

AHMET ALPER YONTAR 
HUSEYIN DEGIRMENCI 

KIZGIN BUHAR TEKNOLOJISI ILE YIYECEKLERIN SAGLIKLI P ISIRILMESINE 
KATKI SAGLAYAN VE COK FONKSIYONLU CALI SAN YENILIKCI ENDUSTRIYEL 
PISIRME FIRINI PROTOTIPININ TASARIMI VE GELISTIRILMESI 

Z. KAHRAMAN  
M. HACI 
K. ICIBAL 
R. TIMUR 
H. S. SOYHAN 
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Lunch Break 
7. SESSION 13.45-15.00 (TURKISH PRESENTATION) 

SESSION CHAIR: ASST.PROF.DR. NUREDDIN DINLER 

METAN VE ETIL ALKOL UN GONDERIM HIZI DEGISIMLERI ICIN FARKLI YANMA 
ODASI TASARIMLARINDA YANMA KARAKTER ISTIKLERININ KARSILA STIRMALI 
OLARAK INCELENMESI 

AHMET ALPER YONTAR 
TAHIR AYAZ 
HUSEYIN DEGIRMENCI  
DUYGU SOFUOGLU 

DIZEL-BIYODIZEL-IZOBUTANOL UCLU KARISIMLARI KULLANILAN B IR DIZEL 
MOTORDA PERFORMANS VE EMISYON KARAKTERISTIKLERININ DENEYSEL 
OLARAK INCELENMESI 

YUNUS EMRE OZTURK  
MUSTAFA DENIZ ALTINKURT  
ALI TURKCAN 

OPTIMIZATION OF OPERATING PARAMETERS OF METHANOL USED GASOLINE 
ENGINE WITH TAGUCHI 

SAMET USLU 
FARUK ALKAN  
MUSTAFA BAHATTIN CELIK 

DESIGN AND DEVELOPMENT OF AN INNOVATIVE INDUSTRIAL COMBI COOKING 
OVEN PROTOTYPE TO IMPROVE TEMPERATURE AND AIR TEMPERATURE 
DISTRIBUTION AND ENERGY SAVING 

Z. KAHRAMAN , M. HACI 
N. EMEKWURU, H. S. SOYHAN 

DETERMINATION OF PERFORMANCE AND EMISSONS PARAMETERS ON A 
HYDROGEN INJECTED HCCI DIESEL ENGINE 

SEMIH YILMAZ  
KUBILAY BAYRAMO GLU 

Coffee Break 
8. SESSION 15.15-16.30 (TURKISH PRESENTATION) 

SESSION CHAIR: PROF.DR. BILGE ALBAYRAK CEPER  

OPTIMIZATION OF PISTON BOWL GEOMETRY IN TERMS OF FUEL 
CONSUMPTION AND EMISSIONS USING COMPUTATIONAL FLUID DYNAMICS IN 
A DIESEL ENGINE 

C. AKKUS  
S. USLU 

PRODUCTION AND APPLICATION OF GRASS WASTE SUPPORTED NI CATALYST 
FOR HYDROGEN PRODUCTION BY THE DEGRADATION OF SODIUM 
BOROHYDRIDE IN METHANOL 

DUYGU ELMA KARAKA S 
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HIDROJEN KATKISININ CIFT BUJI ATESLEMELI MOTOR KARAKTERISTIKLERINE 
ETKISI 

YAHYA DOGU 
AHMET ALPER YONTAR 
EMRAH KANTAROGLU  
ABDULKAD IR YALCINKAYA  
UGUR BARAN TURKMEN 

YUMURTA KABUKLARININ YERL I LINYITLE BIRLIKTE KABARCIKLI AKI SKAN 
YATAKLI KAZANDA YAKILMASINDA BACA GAZI EM ISYONLARININ 
DEGISIMININ INCELENMESI 

BARIS GUREL 

PIROLIZE EDILMIS LASTIK YA GI KULLANILARAK ELDE EDILEN YAKITIN TEK 
SILINDIRLI DIZEL MOTOR PERFORMANS VE EMISYONLARA ETKISI 

SULEYMAN SIMSEK 

Coffee Break 
9. SESSION 16.45-18.15 (ENGLISH PRESENTATION) 

SESSION CHAIR: ASST. PROF.DR. ESSAM ABO SERIE 

THE EFFECT OF OXYGEN ENRICHMENT ON COMBUSTION INSTABILITIES FOR 
SYNTHETIC GASES FUELS WITH DIFFERENT H2/CO RATIOS 

BUGRAHAN ALABA S 
GUVEN TUNC 
MURAT TASTAN 
ILKER YILMAZ  

ENVIRONMENTAL AND ENVIROECONOMIC ANALYSES OF A GASOLINE FUELED 
SI ENGINE 

YASIN SOHRET 
HABIB GURBUZ 

ANAEROBIC CO-DIGESTION OF DEFATTED SPENT COFFEE GROUNDS WITH 
DIFFERENT WASTE SUBSTRATE FOR BIOGAS PRODUCTION 

M.R. ATELGE, A.E. ATABANI 
S. ABUT, M. KAYA  
C. ESKICIOGLU, G. KUMAR 
C. LEE, Y.S. YILDIZ  
S. UNALAN 
R. MOHANASUNDARAM  
F. DUMAN  

IMPACT OF DIESEL-ETHANOL FUEL BLENDS ON THE PERFORMANCE AND 
EMISSIONS OF A COMPRESSION IGNITION ENGINE 

H. ENES FIL 
S. ORHAN AKANSU 
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ASSESSMENT OF DETAILED AND REDUCED-KINETICS MECHANISMS FOR 
COMBUSTION AND EMISSIONS OF GAS FUELS 

MEHMET SALIH CELLEK 

INVESTIGATION OF NATURAL GAS-DIESEL FUEL MIXTURE IN TERMS OF 
ENGINE PERFORMANCE IN COMPRESSION IGNITION ENGINE 

ESENAY ARSLAN 
TALIP AKBIYIK  
NAFIZ KAHRAMAN  

 
SEPTEMBER 19, 2020  ( SATURDAY) 

10. SESSION 10.00-11.15 (ENGLISH PRESENTATION) 

SESSION CHAIR: ASSOC. PROF. DR. SERHAT KARYEYEN  

CATALYTIC FAST PYROLYSIS OF SAFFLOWER BIOMASS FOR SYNTHETIC BIO-
OIL PRODUCTION 

E. ARIOZ, B. KURTUL  
O.M. KOCKAR 

AN EXPERIMENTAL AND NUMERICAL CASE STUDY ON COALESCING PLATES 
USED IN OIL-WATER SEPARATION 

MEHMET ORUC 
SEDAT YAYLA  

CHARACTERIZATION AND STABILITY OF PYROLYTIC OIL PRODUCED FROM 
OLIVE RESIDUE 

AHMED AYYASH  
ESIN APAYDIN VAROL 
MURAT KILI C, GAMZENUR OZSIN 

CHARACTERIZATION OF BIOMASS ALTERNATIVES D.N. INCEOGLU, E. UNAL 
T. PAMUKSUZ 

THE EFFECT OF N2 DILUTION ON EMISSION AND COMBUSTION INSTABILITIES 
FOR A BIOGAS MIXTURE USED IN INDUSTRIAL SYSTEMS 

YAKUP CAM  
BUGRAHAN ALABA S  
ILKER YILMAZ  

Coffee Break 
11. SESSION 11.30-12.45 (TURKISH PRESENTATION) 

SESSION CHAIR: DR. ZAFER KAHRAMAN  

WANKEL MOTORUNUN PERFORMANSININ NUMERIK OLARAK INCELENMESI B.T. ALTIPARMAK   
M. KUCUK  
A. SURMEN 
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A NOVEL METAL-FREE CATALYST FROM ORANGE PEEL WASTE PROTANTED 
WITH PHOSPHORIC ACID FOR HYDROGEN GENERATION FROM METHANOLYSIS 
OF NABH4 

DUYGU ELMA KARAKA S 

POLYMER TECHNOLOGY FOR FIRE PROTECTION INVESTIGATING FIRE 
APPROACH CLOTHES 

MUHAMMED FAT IH ASLAN 
HAKAN SERHAD SOYHAN 
BURAK GOKALP, KIVAN C KOZA 

REAKTIVITE KONTROLLU SIKISTIRMA ATESLEMELI BIR MOTORUN SAYISAL 
ANAL IZI 

G. GORMEZ 
B. ALBAYRAK CEPER 

TEA FACTORY WASTE CATALYST TREATED WITH ACETIC ACID FOR 
HYDROGEN GENERATION THROUGH METHANOLYSIS OF SODIUM 
BOROHYDRIDE 

S. OZARSLAN, M.R. ATELGE 
M. KAYA , S. UNALAN  

Coffee Break 
12. SESSION 13.00-15.00 (TURKISH/ENGLISH PRESENTATION AND CLOSING  SPEECH/EVALUATION)  

SESSION CHAIR: PROF.DR. NAFIZ KAHRAMAN  

EFFECT OF TOLUENE ADDITION TO WASTE COOKING OIL ON COMBUSTION 
CHARACTERISTICS OF A CI ENGINE 

O. SALIH  
A. MEHMET 
V. ERDINC 

COMPARISON OF THE EMISSIONS OF DIESEL AND WASTE DERIVED BIOFUEL 
UNDER 100 NM ENGINE LOAD 

IBRAHIM YILDIZ 
HAKAN CAL ISKAN  
KAZUTOSHI MORI 

EVALUATION OF OXYGEN ENRICHMENT EFFECTS ON COMBUSTION AND 
EMISSIONS 

MEHMET SALIH CELLEK 

ELEKTRIK KAYNAKLI YANGINLAR NASIL ONLENIR? MUHAMMED FAT IH ASLAN 
HAKAN SERHAD SOYHAN 
GOKHAN COSKUN 

NUMERICAL INVESTIGATION OF THE EFFECTS OF INTAKE VALVE GEOMETRY 
ON AIR FLOW DURING INTAKE STROKE 

BURAK SEREMET  
NUREDDIN DINLER 
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UCAKLARDA CIKAN GOVDE ICI YANGINLARLA M UCADELEDE KULLANILAN 
UZATMALI CATI MONITOR SISTEMININ INCELENMESI 

SINAN TURKEL 
HAKAN SERHAD SOYHAN 

EXPERIMENTAL INVESTIGATION OF THE EFFECT OF PROPANE ADDITION ON 
DIESEL ENGINE PERFORMANCE 

ESENAY ARSLAN 
H. ENES FIL 
NAFIZ KAHRAMAN  

INFLUENCE OF ACETYLENE INDUCTION ON COMBUSTION, PERFORMANCE AND 
EMISSION CHARACTERISTICS OF DIESEL-FUELLED CI ENGINE 

H. ENES FIL 
M.ILHAN ILHAK  
S. ORHAN AKANSU 

A REVIEW FOR ASSESSMENT METHODS OF BLACK TEA PRODUCTION WASTE S. OZARSLAN 
M.R. ATELGE 
M. KAYA  
S. UNALAN  

ASSESSMENT OF SMOKE RISK OF WOOD MATERIALS IN FIRE Y.J. CHUNG  
E. JIN 
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�F�R�Q�V�L�G�H�U�H�G�� �D�V�� �D�� �V�X�L�W�D�E�O�H�� �D�O�W�H�U�Q�D�W�L�Y�H�� �I�X�H�O�� �V�L�Q�F�H��
�W�K�H�\�� �S�U�R�Y�L�G�H�� �E�H�W�W�H�U�� �I�X�H�O�� �S�U�R�S�H�U�W�L�H�V�� �F�R�P�S�D�U�H�G�� �W�R��
�V�K�R�U�W���F�K�D�L�Q�� �D�O�F�R�K�R�O�V�� �O�L�N�H�� �H�W�K�D�Q�R�O�� �D�Q�G�� �P�H�W�K�D�Q�R�O��
�>���@���� �'�X�H�� �W�R�� �W�K�L�V���� �W�K�H�� �X�V�D�J�H�� �R�I�� �K�L�J�K�H�U�� �D�O�F�R�K�R�O�V�� �D�V��
�D�Q�� �D�O�W�H�U�Q�D�W�L�Y�H�� �I�X�H�O�� �Z�L�W�K�� �G�L�H�V�H�O���E�L�R�G�L�H�V�H�O�� �K�D�V��
�U�H�F�H�L�Y�H�G�� �F�R�Q�V�L�G�H�U�D�E�O�H�� �D�W�W�H�Q�W�L�R�Q�� �D�Q�G�� �K�D�V�� �E�H�H�Q��
�L�Q�Y�H�V�W�L�J�D�W�H�G���E�\���P�D�Q�\���U�H�V�H�D�U�F�K�H�U�V����

�,�E�U�D�K�L�P�� �>���@�� �H�[�S�H�U�L�P�H�Q�W�D�O�O�\�� �L�Q�Y�H�V�W�L�J�D�W�H�G�� �W�K�H��
�F�R�P�E�X�V�W�L�R�Q���� �S�H�U�I�R�U�P�D�Q�F�H���� �D�Q�G�� �1�2�� �H�P�L�V�V�L�R�Q�� �R�I��
�G�L�H�V�H�O�E�L�R�G�L�H�V�H�O�E�X�W�D�Q�R�O�� �P�L�[�W�X�U�H�V�� �L�Q�� �D�� �G�L�U�H�F�W��
�L�Q�M�H�F�W�L�R�Q���F�R�P�S�U�H�V�V�L�R�Q���L�J�Q�L�W�L�R�Q���H�Q�J�L�Q�H���D�W���D���V�S�H�H�G��
�R�I�� ���������� �U�S�P�� �D�Q�G�� �G�L�I�I�H�U�H�Q�W�� �O�R�D�G�V���� �,�W�� �Z�D�V��
�G�H�W�H�U�P�L�Q�H�G�� �W�K�D�W�� �W�K�H�� �D�S�S�O�L�F�D�W�L�R�Q�� �R�I�� �������� �E�X�W�D�Q�R�O��
�L�Q�W�R�� �W�K�H�� �G�L�H�V�H�O���E�L�R�G�L�H�V�H�O�� �P�L�[�W�X�U�H�� ���%��������
�G�L�P�L�Q�L�V�K�H�G���W�K�H���W�K�H�U�P�D�O���H�I�I�L�F�L�H�Q�F�\���E�\�������������Z�K�L�O�H��
�D�V�F�H�Q�G�H�G�� �F�R�Q�V�X�P�S�W�L�R�Q�� �R�I�� �I�X�H�O�� �E�\�� ���������� �F�R�Q�W�U�D�U�\��
�W�R�� �G�L�H�V�H�O�� �I�X�H�O���� �%�X�W�D�Q�R�O�� �V�K�R�Z�H�G�� �Q�R�� �V�L�J�Q�L�I�L�F�D�Q�W��
�H�I�I�H�F�W�� �R�Q�� �F�R�P�E�X�V�W�L�R�Q�� �I�H�D�W�X�U�H�V���� �6�W�L�O�O���� �L�W�� �O�H�G�� �W�R�� �D��
�V�O�L�J�K�W�� �L�Q�F�U�H�D�V�H�� �L�Q�� �1�2�� �H�P�L�V�V�L�R�Q�V���� �2�Y�H�U�D�O�O�� �U�H�V�X�O�W�V��
�L�Q�G�L�F�D�W�H�G�� �W�K�D�W�� �E�X�W�D�Q�R�O�� �K�D�V�� �I�D�E�X�O�R�X�V�� �S�R�W�H�Q�W�L�D�O�� �W�R��
�E�H�� �X�V�H�G�� �L�Q�� �G�L�H�V�H�O�� �H�Q�J�L�Q�H�V���� �$�O�J�D�\�\�L�P�� �H�W�� �D�O���� �>���@��
�V�F�U�X�W�L�Q�L�]�H�G�� �W�K�H�� �H�I�I�H�F�W�� �R�I�� �W�K�H�� �D�F�H�W�R�Q�H���E�X�W�D�Q�R�O��
�P�L�[�W�X�U�H���� �Z�K�L�F�K�� �L�V�� �W�K�H�� �L�Q�G�X�V�W�U�L�D�O�� �E�X�W�D�Q�R�O��
�I�H�U�P�H�Q�W�D�W�L�R�Q�� �S�U�R�G�X�F�W�� �R�Q�� �V�S�U�D�\�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V����
�H�Q�J�L�Q�H���S�H�U�I�R�U�P�D�Q�F�H�����F�R�P�E�X�V�W�L�R�Q�����D�Q�G���H�P�L�V�V�L�R�Q�V����
�7�K�H�� �U�H�V�X�O�W�V�� �U�H�Y�H�D�O�H�G�� �W�K�D�W�� �W�K�H�� �E�X�W�D�Q�R�O���D�F�H�W�R�Q�H��
�P�L�[�W�X�U�H�� �F�R�X�O�G�� �L�P�S�U�R�Y�H�� �W�K�H�� �V�S�U�D�\�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V��
�R�I���E�L�R�G�L�H�V�H�O���E�\���U�D�L�V�L�Q�J���E�R�W�K���W�K�H���V�S�U�D�\���S�H�Q�H�W�U�D�W�L�R�Q��
�O�H�Q�J�W�K�� �D�Q�G�� �W�K�H�� �F�R�Q�W�D�F�W�� �V�X�U�I�D�F�H�� �D�U�H�D���� �K�H�Q�F�H��
�L�P�S�U�R�Y�L�Q�J�� �D�L�U���I�X�H�O�� �P�L�[�W�X�U�H�� �K�R�P�R�J�H�Q�H�L�W�\���� �7�K�H��
�S�H�D�N�� �F�\�O�L�Q�G�H�U�� �S�U�H�V�V�X�U�H�� �D�Q�G�� �H�Q�J�L�Q�H�� �S�R�Z�H�U�� �I�R�U��
�E�X�W�D�Q�R�O���D�F�H�W�R�Q�H�� �P�L�[�W�X�U�H�V�� �Z�H�U�H�� �I�R�X�Q�G�� �V�O�L�J�K�W�O�\��
�K�L�J�K�H�U�� �W�K�D�Q�� �W�K�D�W�� �R�I�� �E�L�R�G�L�H�V�H�O���� �$�G�G�L�Q�J�� �W�K�H��
�E�X�W�D�Q�R�O���D�F�H�W�R�Q�H�� �E�O�H�Q�G�V�� �W�R�� �E�L�R�G�L�H�V�H�O�� �U�H�G�X�F�H�G��
�1�2�; �� �D�Q�G�� �&�2�� �H�P�L�V�V�L�R�Q�V�� �E�X�W�� �L�Q�F�U�H�D�V�H�G�� �+�&��
�H�P�L�V�V�L�R�Q�V�����*�H�Q�J���H�W���D�O�����>���@���V�W�X�G�L�H�G���R�Q���F�R�P�E�X�V�W�L�R�Q��
�F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �D�Q�G�� �3�0�� �H�P�L�V�V�L�R�Q�V�� �R�I�� �D�� �G�L�H�V�H�O��
�H�Q�J�L�Q�H�� �U�X�Q�Q�L�Q�J�� �R�Q�� �Q���E�X�W�D�Q�R�O�� �D�Q�G�� �Z�D�V�W�H�� �F�R�R�N�L�Q�J��
�R�L�O�� �E�L�R�G�L�H�V�H�O�� �E�O�H�Q�G�V���� �5�H�V�X�O�W�V�� �V�K�R�Z�H�G�� �W�K�D�W�� �W�K�H��
�R�[�\�J�H�Q�� �F�R�Q�W�H�Q�W�� �R�I�� �E�X�W�D�Q�R�O�� �D�F�F�H�O�H�U�D�W�H�G�� �W�K�H��
�F�R�P�E�X�V�W�L�R�Q�� �V�S�H�H�G�� �D�Q�G�� �S�U�R�P�R�W�H�G�� �D�� �K�L�J�K�H�U�� �K�H�D�W��
�U�H�O�H�D�V�H�� �U�D�W�H���� �+�R�Z�H�Y�H�U���� �G�X�H�� �W�R�� �W�K�H�� �O�R�Z�� �F�H�W�D�Q�H��
�Q�X�P�E�H�U�� �R�I�� �E�X�W�D�Q�R�O�� �L�J�Q�L�W�L�R�Q�� �G�H�O�D�\�� �L�Q�F�U�H�D�V�H�G�� �E�X�W��

�V�K�R�U�W�H�Q�H�G�� �W�K�H�� �G�X�U�D�W�L�R�Q�� �R�I�� �W�K�H�� �F�R�P�E�X�V�W�L�R�Q���� �7�K�H��
�D�G�G�L�W�L�R�Q�� �R�I�� �Q���E�X�W�D�Q�R�O�� �W�R�� �E�L�R�G�L�H�V�H�O�� �S�H�U�I�R�U�P�H�G��
�V�L�P�X�O�W�D�Q�H�R�X�V�� �U�H�G�X�F�W�L�R�Q�V�� �R�I�� �1�2�; �� �D�Q�G�� �V�R�R�W��
�H�P�L�V�V�L�R�Q�V���� �%�X�W�D�Q�R�O�� �S�U�R�Y�L�G�H�G�� �I�H�Z�H�U�� �X�O�W�U�D�I�L�Q�H��
�S�D�U�W�L�F�O�H�V�� �Q�X�P�E�H�U�� �F�R�Q�F�H�Q�W�U�D�W�L�R�Q���� �D�Q�G�� �W�K�H��
�J�H�R�P�H�W�U�L�F�� �P�H�D�Q�� �G�L�D�P�H�W�H�U�� �R�I�� �W�K�H�� �X�O�W�U�D�I�L�Q�H��
�S�D�U�W �V�� �R�[�\�J�H�Q��
�F�R�Q�W�H�Q�W���D�Q�G���L�W�V���O�R�Z�H�U���Y�L�V�F�R�V�L�W�\�����%�D�E�X���D�Q�G���$�Q�D�Q�G��
�>���@�� �L�Q�Y�H�V�W�L�J�D�W�H�G�� �W�K�H�� �F�R�P�E�X�V�W�L�R�Q���� �S�H�U�I�R�U�P�D�Q�F�H����
�D�Q�G���H�P�L�V�V�L�R�Q�� �I�H�D�W�X�U�H�V���R�I���D���V�L�Q�J�O�H���F�\�O�L�Q�G�H�U���G�L�H�V�H�O��
�H�Q�J�L�Q�H�� �I�X�H�O�O�H�G�� �Z�L�W�K�� �Q���S�H�Q�W�D�Q�R�O���E�L�R�G�L�H�V�H�O���G�L�H�V�H�O��
�D�Q�G�� �Q���K�H�[�D�Q�R�O���E�L�R�G�L�H�V�H�O���G�L�H�V�H�O�� �E�O�H�Q�G�V���� �,�W�� �Z�D�V��
�G�H�W�H�U�P�L�Q�H�G�� �W�K�D�W�� �E�\�� �W�K�H�� �D�G�G�L�W�L�R�Q�� �R�I�� ������������ �Q��
�K�H�[�D�Q�R�O�� �D�Q�G�� �Q���S�H�Q�W�D�Q�R�O�� �L�Q�W�R�� �W�K�H�� �G�L�H�V�H�O���E�L�R�G�L�H�V�H�O��
�P�L�[�W�X�U�H���� �W�K�H�� �I�X�H�O�� �S�U�R�S�H�U�W�L�H�V�� �Z�H�U�H�� �L�P�S�U�R�Y�H�G����
�(�Q�J�L�Q�H�� �S�H�U�I�R�U�P�D�Q�F�H�� �D�Q�G�� �F�R�P�E�X�V�W�L�R�Q���S�D�U�D�P�H�W�H�U�V��
�Z�H�U�H�� �H�Q�K�D�Q�F�H�G���� �D�Q�G�� �H�[�K�D�X�V�W�� �H�P�L�V�V�L�R�Q�V�� �Z�H�U�H��
�G�H�F�U�H�D�V�H�G���E�\���X�V�L�Q�J���W�K�H���K�L�J�K�H�U���D�O�F�R�K�R�O�V�������2�Y�H�U�D�O�O����
�Q���K�H�[�D�Q�R�O���D�Q�G���Q���S�H�Q�W�D�Q�R�O���Z�H�U�H���D�V�F�H�U�W�D�L�Q�H�G���W�R���E�H��
�S�U�R�P�L�V�L�Q�J�� �D�O�W�H�U�Q�D�W�L�Y�H�� �I�X�H�O�V�� �I�R�U�� �G�L�H�V�H�O�� �H�Q�J�L�Q�H�V����
�$�S�S�D�Y�X�� �H�W�� �D�O���� �>�����@�� �S�H�U�I�R�U�P�H�G�� �D�Q�� �H�[�S�H�U�L�P�H�Q�W�D�O��
�V�W�X�G�\�� �W�R�� �U�H�V�H�D�U�F�K�� �T�X�D�W�H�U�Q�D�U�\�� �E�O�H�Q�G�V�� �R�I��
�G�L�H�V�H�O���E�L�R�G�L�H�V�H�O���Y�H�J�H�W�D�E�O�H�� �R�L�O���S�H�Q�W�D�Q�R�O�� �R�Q�� �G�L�H�V�H�O��
�H�Q�J�L�Q�H�� �S�H�U�I�R�U�P�D�Q�F�H���� �F�R�P�E�X�V�W�L�R�Q���� �D�Q�G�� �H�P�L�V�V�L�R�Q��
�F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�����$�F�F�R�U�G�L�Q�J���W�R���W�K�H���U�H�V�X�O�W�V�����V�S�H�F�L�I�L�F��
�I�X�H�O�� �F�R�Q�V�X�P�S�W�L�R�Q���� �D�V�� �Z�H�O�O�� �D�V�� �V�S�H�F�L�I�L�F�� �H�Q�H�U�J�\��
�F�R�Q�V�X�P�S�W�L�R�Q���� �Z�H�U�H�� �U�H�G�X�F�H�G�� �L�Q�W�H�U�H�V�W�L�Q�J�O�\�� �Z�L�W�K��
�L�Q�F�U�H�D�V�L�Q�J�� �S�H�Q�W�D�Q�R�O�� �F�R�Q�F�H�Q�W�U�D�W�L�R�Q�� �I�U�R�P�� �������� �W�R��
���������� �4�X�D�W�H�U�Q�D�U�\�� �I�X�H�O�� �E�O�H�Q�G�V�� �U�H�G�X�F�H�G�� �W�K�H�� �+�&����
�&�2���� �D�Q�G�� �V�P�R�N�H�� �Z�K�L�O�H�� �1�2�[�� �H�P�L�V�V�L�R�Q�V�� �U�D�L�V�H�G��
�G�U�D�P�D�W�L�F�D�O�O�\���� �H�V�S�H�F�L�D�O�O�\�� �I�R�U�� �K�L�J�K�H�U�� �S�H�Q�W�D�Q�R�O��
�S�H�U�F�H�Q�W�D�J�H�V���� �&�R�P�E�X�V�W�L�R�Q�� �D�Q�D�O�\�V�L�V�� �V�K�R�Z�H�G���W�K�D�W�� �D��
�������� �S�H�Q�W�D�Q�R�O�� �E�O�H�Q�G�L�Q�J�� �U�D�W�L�R�� �U�H�V�X�O�W�H�G�� �L�Q�� �W�K�H��
�P�D�[�L�P�X�P�� �F�\�O�L�Q�G�H�U�� �S�U�H�V�V�X�U�H�� �D�Q�G�� �W�K�H�� �P�L�Q�L�P�X�P��
�F�X�P�X�O�D�W�L�Y�H�� �K�H�D�W�� �U�H�O�H�D�V�H�� �U�D�W�H���� �,�W�� �Z�D�V�� �D�O�V�R�� �V�W�D�W�H�G��
�W�K�D�W�� �S�H�Q�W�D�Q�R�O�� �Z�L�W�K�� �������� �Y�R�O���� �R�I�� �P�L�[�L�Q�J�� �U�D�W�L�R��
�F�R�X�O�G���E�H���D���V�X�L�W�D�E�O�H���I�X�H�O���I�R�U���T�X�D�W�H�U�Q�D�U�\���E�O�H�Q�G�V���I�R�U��
�H�Q�K�D�Q�F�L�Q�J�� �H�Q�J�L�Q�H�� �S�H�U�I�R�U�P�D�Q�F�H�� �Z�K�L�O�H�� �U�H�G�X�F�L�Q�J��
�H�P�L�V�V�L�R�Q�V���� �6�D�Q�W�K�R�V�K�� �H�W�� �D�O���� �>�����@�� �F�D�U�U�L�H�G�� �R�X�W�� �D�Q��
�H�[�S�H�U�L�P�H�Q�W�D�O�� �V�W�X�G�\�� �W�R�� �D�Q�D�O�\�V�H�� �S�H�U�I�R�U�P�D�Q�F�H�� �D�Q�G��
�H�P�L�V�V�L�R�Q�V���F�K�D�U�D�F�W�H�U�L�V�W�L�F���R�I���D���G�L�H�V�H�O���H�Q�J�L�Q�H���U�X�Q���R�Q��
�����S�H�Q�W�D�Q�R�O���G�L�H�V�H�O�� �P�L�[�W�X�U�H�V�� �Z�L�W�K�� �W�K�H�� �D�S�S�O�L�F�D�W�L�R�Q��
�R�I�� �(�*�5���� �,�W�� �Z�D�V�� �R�E�V�H�U�Y�H�G�� �W�K�D�W�� �����S�H�Q�W�D�Q�R�O�� �E�O�H�Q�G�V��
�D�Q�G�� �(�*�5�� �D�I�I�H�F�W�H�G�� �Q�H�J�D�W�L�Y�H�O�\�� �%�7�(�� �D�Q�G�� �%�6�)�&����
�E�X�W���W�K�H�\���U�H�G�X�F�H�G���W�K�H���1�2�; ���H�P�L�V�V�L�R�Q�����%�H�V�L�G�H�V�����G�X�H��
�W�R�� �W�K�H�� �O�H�V�V�H�U�� �F�H�W�D�Q�H�� �Q�X�P�E�H�U�� �R�I�� �����S�H�Q�W�D�Q�R�O���� �D�Q��
�L�Q�F�U�H�P�H�Q�W���L�Q�� �L�J�Q�L�W�L�R�Q�� �G�H�O�D�\�� �Z�D�V���G�H�W�H�F�W�H�G���� �,�W�� �Z�D�V��
�L�Q�I�H�U�U�H�G�� �W�K�D�W�� �����S�H�Q�W�D�Q�R�O�� �K�D�V�� �W�K�H�� �S�R�W�H�Q�W�L�D�O�� �W�R��
�H�Q�K�D�Q�F�H�� �W�K�H�� �I�X�H�O�� �S�U�R�S�H�U�W�L�H�V�� �F�R�P�S�D�U�H�G�� �W�R�� �O�R�Z�H�U��
�D�O�F�R�K�R�O�V�����D�Q�G�� �L�W���F�D�Q���E�H���V�H�U�Y�H�G���D�V���D�� �E�O�H�Q�G�L�Q�J�� �I�X�H�O��
�Z�L�W�K���G�L�H�V�H�O���W�R���D�O�O�H�Y�L�D�W�H���W�K�H���W�R�[�L�F���H�P�L�V�V�L�R�Q�V���D�Q�G���W�R��
�G�L�P�L�Q�L�V�K�� �W�K�H�� �G�H�S�H�Q�G�H�Q�F�\�� �R�Q�� �I�R�V�V�L�O���E�D�V�H�G�� �G�L�H�V�H�O��
�I�X�H�O�����1�R�X�U���H�W���D�O�����>�����@���U�H�V�H�D�U�F�K�H�G���W�K�H���F�R�P�E�X�V�W�L�R�Q����



�3�U�R�F�H�H�G�L�Q�J�V���R�I���,�1�&�2�6�������������������������6�H�S�W�H�P�E�H�U���������������.�D�\�V�H�U�L���7�X�U�N�H�\
�S�H�U�I�R�U�P�D�Q�F�H���� �D�Q�G�� �H�P�L�V�V�L�R�Q�� �E�H�K�D�Y�L�R�X�U�V�� �R�I�� �D��
�G�L�H�V�H�O�� �H�Q�J�L�Q�H�� �I�X�H�O�H�G�� �Z�L�W�K�� �E�X�W�D�Q�R�O���� �R�F�W�D�Q�R�O���� �R�U��
�K�H�S�W�D�Q�R�O���G�L�H�V�H�O�� �E�O�H�Q�G�V���� �7�K�H�\�� �X�W�L�O�L�]�H�G�� �������� �D�Q�G��
�������� �Y���Y�� �E�O�H�Q�G�L�Q�J�� �U�D�W�L�R�V�� �W�R�� �D�Y�R�L�G�� �D�Q�\��
�P�R�G�L�I�L�F�D�W�L�R�Q�V�� �W�R�� �W�K�H�� �I�X�H�O�� �V�\�V�W�H�P���� �$�F�F�R�U�G�L�Q�J�� �W�R��
�W�K�H�L�U�� �U�H�V�X�O�W�V���� �D�O�O�� �E�O�H�Q�G�V�� �G�H�P�R�Q�V�W�U�D�W�H�G�� �V�W�D�E�O�H�� �D�Q�G��
�K�R�P�R�J�H�Q�R�X�V�� �V�S�H�F�L�I�L�F�D�W�L�R�Q�V�� �I�R�U�� �I�R�X�U�� �P�R�Q�W�K�V��
�Z�L�W�K�R�X�W�� �D�Q�\�� �S�K�D�V�H�� �V�H�S�D�U�D�W�L�R�Q���� �(�[�S�H�U�L�P�H�Q�W�V��
�L�Q�G�L�F�D�W�H�G�� �W�K�D�W�� �W�K�H�� �%�7�(�� �Z�D�V�� �L�Q�F�U�H�D�V�H�G�� �Z�K�H�Q��
�K�L�J�K�H�U�� �D�O�F�R�K�R�O���G�L�H�V�H�O�� �E�O�H�Q�G�V�� �Z�H�U�H�� �W�H�V�W�H�G����
�+�R�Z�H�Y�H�U���� �K�L�J�K�H�U�� �D�O�F�R�K�R�O�V�� �L�Q�F�U�H�D�V�H�G�� �W�K�H�� �L�J�Q�L�W�L�R�Q��
�G�H�O�D�\�����D�Q�G���W�K�H���P�R�V�W���S�U�R�O�R�Q�J�H�G���L�J�Q�L�W�L�R�Q���G�H�O�D�\���Z�D�V��
�Q�R�W�H�G�� �I�R�U�� �E�X�W�D�Q�R�O���G�L�H�V�H�O�� �F�R�P�E�L�Q�D�W�L�R�Q�V���� �)�X�U�W�K�H�U����
�W�K�H�\�� �O�H�G���W�R���D���G�H�F�O�L�Q�H�� �L�Q�� �V�R�R�W���D�Q�G���1�2�; ���H�P�L�V�V�L�R�Q�V��
�W�K�R�X�J�K���W�K�H�\���D�V�F�H�Q�G�H�G���W�K�H���+�&���D�Q�G���&�2���H�P�L�V�V�L�R�Q�V����
�'�H�Y�D�U�D�M�D�Q�� �H�W�� �D�O���� �>�����@�� �H�[�S�H�U�L�P�H�Q�W�D�O�O�\�� �W�H�V�W�H�G�� �W�K�H��
�Q�H�D�W�� �E�L�R�G�L�H�V�H�O�� �D�Q�G�� �K�H�S�W�D�Q�R�O�� �E�O�H�Q�G�V�� �L�Q�� �D�� �G�L�H�V�H�O��
�H�Q�J�L�Q�H���� �7�K�H�� �D�X�W�K�R�U�V�� �P�R�Q�L�W�R�U�H�G�� �W�K�D�W�� �D�� �U�H�G�X�F�W�L�R�Q��
�L�Q�� �D�O�O�� �W�K�H�� �H�P�L�V�V�L�R�Q�V�� �D�Q�G�� �D�Q�� �L�Q�F�U�H�D�V�H�� �L�Q��
�S�H�U�I�R�U�P�D�Q�F�H�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �Z�K�H�Q�� �G�H�S�O�R�\�L�Q�J��
�K�H�S�W�D�Q�R�O���� �$�V�K�R�N�� �H�W�� �D�O���� �>�����@�� �Q�R�W�H�G�� �D�Q��
�L�P�S�U�R�Y�H�P�H�Q�W���L�Q���G�L�H�V�H�O���H�Q�J�L�Q�H���S�H�U�I�R�U�P�D�Q�F�H���Z�K�H�Q��
�Q���R�F�W�D�Q�R�O�� �Z�D�V�� �E�O�H�Q�G�H�G�� �E�\�� �������� �W�R�� �������� �R�Q�� �D��
�Y�R�O�X�P�H���E�D�V�L�V���Z�L�W�K���E�L�R�G�L�H�V�H�O�����,�W���Z�D�V���R�E�V�H�U�Y�H�G���W�K�D�W��
�W�K�H���L�Q�F�U�H�D�V�H���R�I���Q���R�F�W�D�Q�R�O���U�D�W�L�R���L�Q���E�O�H�Q�G���F�D�X�V�H�G���D�Q��
�H�Q�K�D�Q�F�H�P�H�Q�W���L�Q���L�J�Q�L�W�L�R�Q���G�H�O�D�\���G�X�U�D�W�L�R�Q�����F�\�O�L�Q�G�H�U��
�S�U�H�V�V�X�U�H�����D�Q�G���+�&���H�P�L�V�V�L�R�Q�����+�R�Z�H�Y�H�U�����D���O�R�Z�H�U���Q��
�R�F�W�D�Q�R�O���U�D�W�L�R���D�S�S�H�D�U�H�G���H�I�I�H�F�W�L�Y�H���L�Q���U�H�G�X�F�L�Q�J���1�2�; ��
�H�P�L�V�V�L�R�Q�V���� �&�2�� �D�Q�G�� �V�P�R�N�H�� �H�P�L�V�V�L�R�Q�� �Z�H�U�H��
�G�U�R�S�S�H�G�� �E�\�� �X�V�L�Q�J�� �D�� �K�L�J�K�H�U�� �I�U�D�F�W�L�R�Q�� �R�I�� �Q���R�F�W�D�Q�R�O��
�L�Q�� �E�O�H�Q�G�V���� �(�/���6�H�H�V�\�� �H�W�� �D�O���� �>�����@�� �H�[�D�P�L�Q�H�G�� �W�K�H��
�H�I�I�H�F�W�� �R�I�� �Q���K�H�S�W�D�Q�R�O���P�H�W�K�\�O�� �R�O�H�D�W�H�� �E�L�R�G�L�H�V�H�O��
�P�L�[�W�X�U�H�V�� �R�Q�� �W�K�H�� �F�R�P�E�X�V�W�L�R�Q�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �D�Q�G��
�K�D�U�P�I�X�O�� �H�P�L�V�V�L�R�Q�V�� �R�I�� �D�� �U�D�S�L�G�� �F�R�P�S�U�H�V�V�L�R�Q��
�H�[�S�D�Q�V�L�R�Q�� �P�D�F�K�L�Q�H�� ���5�&�(�0������ �Q���K�H�S�W�D�Q�R�O�� �Z�D�V��
�E�O�H�Q�G�H�G�� �Z�L�W�K�� �P�H�W�K�\�O�� �R�O�H�D�W�H�� �E�L�R�G�L�H�V�H�O�� �D�W�� �Y�D�U�L�R�X�V��
�E�O�H�Q�G�V�����Z�K�L�F�K���D�U�H�����������������������D�Q�G�����������E�\���Y�R�O�����,�W��
�Z�D�V�� �G�H�W�H�U�P�L�Q�H�G�� �W�K�D�W�� �W�K�H�� �E�O�H�Q�G�L�Q�J�� �R�I�� �Q���K�H�S�W�D�Q�R�O��
�Z�L�W�K�� �P�H�W�K�\�O�� �R�O�H�D�W�H�� �I�X�H�O�� �S�U�R�Y�L�G�H�G�� �D�� �V�L�J�Q�L�I�L�F�D�Q�W��
�G�H�F�U�H�D�V�H�� �L�Q�� �W�K�H�� �V�R�R�W�� �H�P�L�V�V�L�R�Q�� �E�\�� �Q�H�D�U�O�\�� ����������
�D�Q�G�� �W�K�H�� �1�2�[�� �H�P�L�V�V�L�R�Q�� �Z�D�V�� �G�U�R�S�S�H�G�� �E�\�� ������ �D�V��
�R�S�S�R�V�H�G�� �W�R�� �U�H�I�H�U�H�Q�F�H�� �P�H�W�K�\�O�� �R�O�H�D�W�H�� �I�X�H�O����
�)�X�U�W�K�H�U�P�R�U�H���� �L�W�� �Z�D�V�� �R�E�V�H�U�Y�H�G�� �W�K�D�W�� �U�L�V�L�Q�J�� �W�K�H��
�E�O�H�Q�G�L�Q�J�� �S�U�R�S�R�U�W�L�R�Q�� �R�I�� �Q���K�H�S�W�D�Q�R�O�� �L�Q�� �W�K�H�� �I�X�H�O��
�P�L�[�W�X�U�H�� �F�D�X�V�H�G�� �W�R�� �U�H�W�D�U�G�D�W�L�R�Q�� �R�I�� �W�K�H�� �F�R�P�E�X�V�W�L�R�Q��
�S�U�R�F�H�V�V���� �)�X�U�W�K�H�U�P�R�U�H���� �L�W�� �Z�D�V�� �R�E�V�H�U�Y�H�G�� �W�K�D�W��
�L�Q�F�U�H�D�V�L�Q�J���W�K�H���E�O�H�Q�G�L�Q�J���U�D�W�L�R���R�I���Q���K�H�S�W�D�Q�R�O���L�Q���W�K�H��
�P�L�[�W�X�U�H�� �F�D�X�V�H�G�� �W�R�� �U�H�W�D�U�G�D�W�L�R�Q�� �R�I�� �W�K�H�� �F�R�P�E�X�V�W�L�R�Q��
�S�U�R�F�H�V�V���� �,�W�� �Z�D�V�� �U�H�F�R�P�P�H�Q�G�H�G�� �W�K�D�W�� �W�K�H�� �E�O�H�Q�G�L�Q�J��
�U�D�W�L�R�� �R�I�� �Q���K�H�S�W�D�Q�R�O�� �Z�L�W�K�� �P�H�W�K�\�O�� �R�O�H�D�W�H�� �E�L�R�G�L�H�V�H�O��
�V�K�R�X�O�G�� �E�H�� �������� �E�\�� �Y�R�O�X�P�H���� �Z�K�L�F�K�� �\�L�H�O�G�H�G�� �W�K�H��
�E�H�V�W�� �F�R�P�E�X�V�W�L�R�Q�� �D�Q�G�� �H�P�L�V�V�L�R�Q�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V����
�6�L�P�L�O�D�U�O�\���� �(�/���6�H�H�V�\�� �H�W�� �D�O���� �>�����@�� �L�Q�Y�H�V�W�L�J�D�W�H�G�� �W�K�H��

�F�R�P�E�X�V�W�L�R�Q�� �D�Q�G�� �H�P�L�V�V�L�R�Q�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �R�I�� �D��
�&�5�'�,�� �H�Q�J�L�Q�H�� �D�Q�G�� �5�&�(�0�� �U�X�Q�Q�L�Q�J�� �R�Q�� �W�K�H�� �Q��
�K�H�S�W�D�Q�R�O���G�L�H�V�H�O�� �I�X�H�O�� �P�L�[�W�X�U�H�V�� �D�Q�G�� �F�D�U�E�R�Q��
�Q�D�Q�R�P�D�W�H�U�L�D�O�� �D�G�G�L�W�L�Y�H�V���� �$�V�� �D�� �U�H�V�X�O�W���� �W�K�H��
�U�H�V�H�D�U�F�K�H�U�V�� �V�X�J�J�H�V�W�H�G�� �������� �Q���K�H�S�W�D�Q�R�O����������
�G�L�H�V�H�O�� �I�X�H�O�� ���E�\�� �Y�R�O�X�P�H���� �E�O�H�Q�G�� �D�F�F�R�U�G�L�Q�J�� �W�R�� �W�K�H��
�U�H�V�X�O�W�V�����6�D�U�D�Y�D�Q�D�Q���H�W���D�O�����>�����@���H�Y�D�O�X�D�W�H�G���W�K�H���X�V�D�J�H��
�R�I�� �W�H�U�Q�D�U�\�� �E�O�H�Q�G�V�� �L�Q�Y�R�O�Y�L�Q�J�� �D�O�J�D�H�� �E�L�R�G�L�H�V�H�O����
�G�L�H�V�H�O�� �I�X�H�O���� �D�Q�G�� �K�H�S�W�D�Q�R�O�� �L�Q�� �W�H�U�P�V�� �R�I��
�S�H�U�I�R�U�P�D�Q�F�H���� �K�D�U�P�I�X�O�� �H�P�L�V�V�L�R�Q�� �O�H�Y�H�O�V���� �D�Q�G��
�F�R�P�E�X�V�W�L�R�Q�� �S�U�R�S�H�U�W�L�H�V�� �R�I�� �D�� �V�L�Q�J�O�H���F�\�O�L�Q�G�H�U����
�F�R�Q�V�W�D�Q�W�� �V�S�H�H�G�� �G�L�H�V�H�O�� �H�Q�J�L�Q�H���� �7�K�H�� �U�H�V�H�D�U�F�K�H�U�V��
�V�K�R�Z�H�G�� �W�K�D�W�� �F�R�Q�V�L�G�H�U�D�E�O�H�� �U�H�G�X�F�W�L�R�Q�V�� �Z�H�U�H��
�R�E�V�H�U�Y�H�G�� �L�Q�� �W�K�H�� �1�2�; ���� �&�2���� �+�&���� �D�Q�G�� �&�2����
�H�P�L�V�V�L�R�Q�V���� �W�R�J�H�W�K�H�U�� �Z�L�W�K�� �W�K�H�� �G�U�D�V�W�L�F�� �L�Q�F�U�H�D�V�H�� �L�Q��
�V�P�R�N�H�� �L�Q�W�H�Q�V�L�W�\���� �%�D�V�H�G�� �R�Q�� �W�K�H�� �H�[�S�H�U�L�P�H�Q�W�D�O��
�U�H�V�X�O�W�V���� �������� �E�L�R�G�L�H�V�H�O���������� �K�H�S�W�D�Q�R�O���������� �G�L�H�V�H�O��
�I�X�H�O�� �D�O�W�H�U�Q�D�W�L�Q�J�� �E�O�H�Q�G�� �H�[�K�L�E�L�W�H�G�� �S�U�H�I�H�U�D�E�O�H��
�R�X�W�F�R�P�H�V�� �L�Q�� �W�K�H�� �W�H�V�W�H�G�� �H�Q�J�L�Q�H�� �Z�L�W�K�R�X�W�� �D�Q�\�� �S�U�L�R�U��
�P�R�G�L�I�L�F�D�W�L�R�Q���� �(�/���6�H�H�V�\�� �H�W�� �D�O���� �>�����@�� �V�W�X�G�L�H�G�� �W�K�H��
�L�P�S�D�F�W�� �R�I�� �J�U�D�S�K�H�Q�H�� �R�[�L�G�H�� �Q�D�Q�R�S�D�U�W�L�F�O�H�V�� �R�Q��
�G�L�H�V�H�O���K�L�J�K�H�U�� �D�O�F�R�K�R�O�V�� ���V�X�F�K�� �D�V�� �Q���E�X�W�D�Q�R�O���� �Q��
�K�H�S�W�D�Q�R�O���� �D�Q�G�� �Q���R�F�W�D�Q�R�O���� �P�L�[�W�X�U�H�V�� �R�Q�� �W�K�H��
�S�H�U�I�R�U�P�D�Q�F�H���R�I���W�K�H���G�L�H�V�H�O���H�Q�J�L�Q�H�����$�V���D���U�H�V�X�O�W�����W�K�H��
�X�W�L�O�L�]�D�W�L�R�Q���R�I�� �Y�D�U�L�R�X�V���K�L�J�K�H�U���D�O�F�R�K�R�O�V���Z�L�W�K���G�L�H�V�H�O��
�I�X�H�O���D�Q�G���D�G�G�L�Q�J���Q�D�Q�R�S�D�U�W�L�F�O�H�V���K�D�G���W�K�H���S�R�W�H�Q�F�\���W�R��
�U�H�G�X�F�H�� �W�K�H�� �+�&���� �&�2���� �D�Q�G�� �V�P�R�N�H�� �H�P�L�V�V�L�R�Q�V���Z�K�L�O�H��
�F�D�W�F�K�L�Q�J���K�L�J�K���W�K�H�U�P�D�O���H�I�I�L�F�L�H�Q�F�\��������

�$�V���Y�L�H�Z�H�G�� �L�Q���W�K�H���O�L�W�H�U�D�W�X�U�H���U�H�Y�L�H�Z�����P�D�Q�\�� �V�W�X�G�L�H�V��
�K�D�Y�H�� �E�H�H�Q�� �F�D�U�U�L�H�G�� �R�X�W�� �R�Q�� �W�K�H�� �X�W�L�O�L�]�D�W�L�R�Q�� �R�I��
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�W�K�H�� �K�L�J�K�H�V�W�� �P�H�W�K�D�Q�R�O�� �S�H�U�F�H�Q�W�D�J�H�� �L�Q�� �E�R�W�K��
�E�L�R�G�L�H�V�H�O�� �D�Q�G�� �G�L�H�V�H�O�� �I�X�H�O�V�� �K�D�G�� �W�R�� �E�H�� ��������
�D�F�F�R�U�G�L�Q�J�� �W�R�� �W�K�H�� �H�[�S�H�U�L�P�H�Q�W�D�O�� �R�X�W�F�R�P�H�V���� �7�K�H��
�U�H�V�H�D�U�F�K�H�U�V�� �U�H�S�R�U�W�H�G�� �W�K�D�W�� �I�X�U�W�K�H�U�� �D�V�F�H�Q�G�L�Q�J�� �W�K�H��
�D�O�F�R�K�R�O�� �F�R�Q�F�H�Q�W�U�D�W�L�R�Q�� �L�Q�� �W�K�H�� �P�L�[�W�X�U�H�� �O�H�G�� �W�R��
�G�H�F�U�H�P�H�Q�W�V�� �L�Q�� �W�K�H�� �J�D�V�� �S�U�H�V�V�X�U�H���� �6�D�Q�W�K�R�V�K�� �D�Q�G��
�.�X�P�D�U�� �>�����@�� �L�Q�Y�H�V�W�L�J�D�W�H�G�� �W�K�H�� �L�Q�I�O�X�H�Q�F�H�� �R�I�� ����
�K�H�[�D�Q�R�O�� �L�Q�I�X�V�L�R�Q�� �W�R�� �W�K�H�� �F�R�Q�Y�H�Q�W�L�R�Q�D�O�� �G�L�H�V�H�O�� �I�X�H�O��
�D�W�� �Y�D�U�L�R�X�V�� �S�H�U�F�H�Q�W�D�J�H�V���� �Y�D�U�\�L�Q�J�� �I�U�R�P�� �������� �W�R��
�������� �D�W�� �W�K�H�� �L�Q�W�H�U�Y�D�O�V�� �R�I�� �������� �E�\�� �Y�R�O�X�P�H���� �R�Q�� �W�K�H��
�F�R�P�E�X�V�W�L�R�Q�� �E�H�K�D�Y�L�R�X�U�V�� �R�I�� �D�� �F�R�P�S�U�H�V�V�L�R�Q��

�L�J�Q�L�W�L�R�Q�� �H�Q�J�L�Q�H�� �X�Q�G�H�U�� �W�K�U�H�H�� �G�L�I�I�H�U�H�Q�W�� �H�Q�J�L�Q�H��
�O�R�D�G�V�� ������������ ���������� �D�Q�G�� ������������ �,�Q�� �F�R�Q�F�O�X�V�L�R�Q���� �W�K�H��
�U�H�V�H�D�U�F�K�H�U�V�� �R�E�V�H�U�Y�H�G�� �W�K�D�W�� �W�K�H�� �������� �����K�H�[�D�Q�R�O��
�D�G�G�L�W�L�R�Q�� �W�R�� �G�L�H�V�H�O�� �I�X�H�O�� �O�H�G�� �W�R�� �E�H�F�R�P�L�Q�J�� �K�L�J�K�H�U��
�F�\�O�L�Q�G�H�U�� �J�D�V�� �S�U�H�V�V�X�U�H�V�� �D�W�� �D�O�O�� �O�R�D�G�L�Q�J�� �F�R�Q�G�L�W�L�R�Q�V��
�L�Q�� �F�R�Q�W�U�D�V�W�� �W�R�� �W�K�H�� �R�W�K�H�U�� �W�H�V�W�� �I�X�H�O�V���� �7�K�L�V�� �F�R�X�O�G�� �E�H��
�H�[�S�O�D�L�Q�H�G�� �W�K�D�W�� �W�K�H�� �S�R�R�U�� �F�R�P�E�X�V�W�L�R�Q��
�F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �R�F�F�X�U�U�H�G�� �Z�L�W�K�� �W�K�H�� �X�W�L�O�L�]�D�W�L�R�Q�� �R�I�� �D��
�K�L�J�K�H�U�� �D�P�R�X�Q�W�� �R�I�� �O�R�Q�J���F�K�D�L�Q�� �D�O�F�R�K�R�O�� �L�Q�� �W�K�H��
�E�O�H�Q�G�V�� �V�L�Q�F�H�� �����K�H�[�D�Q�R�O�� �K�D�V�� �D�� �K�L�J�K�� �/�+�9���� �O�R�Z��
�H�Q�H�U�J�\�� �F�R�Q�W�H�Q�W���� �K�L�J�K�� �N�L�Q�H�P�D�W�L�F�� �Y�L�V�F�R�V�L�W�\���� �D�Q�G��
�O�R�Z�� �F�H�W�D�Q�H�� �Q�X�P�E�H�U�� �W�K�D�Q�� �W�K�D�W�� �R�I�� �G�L�H�V�H�O�� �I�X�H�O����
�5�D�G�K�H�V�K�\�D�P���H�W���D�O�����>�����@�� �L�Q�G�L�F�D�W�H�G���W�K�D�W���W�K�H���K�L�J�K�H�U��
�F�R�Q�F�H�Q�W�U�D�W�L�R�Q�� �R�I�� �����S�H�Q�W�D�Q�R�O�� �L�Q�� �W�K�H�� �E�O�H�Q�G�� �F�D�X�V�H�G��
�W�R�� �D�� �G�H�F�U�H�P�H�Q�W�� �L�Q�� �W�K�H�� �F�\�O�L�Q�G�H�U�� �J�D�V�� �S�U�H�V�V�X�U�H�� �L�Q��
�F�R�Q�V�H�T�X�H�Q�F�H�� �R�I�� �W�K�H�� �K�L�J�K�H�U�� �/�+�9���� �O�R�Z�H�U�� �F�H�W�D�Q�H��
�Q�X�P�E�H�U���D�Q�G���F�D�O�R�U�L�I�L�F���Y�D�O�X�H���R�I�������S�H�Q�W�D�Q�R�O������
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�)�L�J�X�U�H���������,�Q���F�\�O�L�Q�G�H�U���J�D�V���S�U�H�V�V�X�U�H�V���D�V���D���I�X�Q�F�W�L�R�Q���R�I���&�$���D�W���Y�D�U�L�R�X�V���O�R�D�G�V���R�I�����$�����������������%�����������������&����

�����������D�Q�G�����'���������������Z�L�W�K���D���I�L�[�H�G���V�S�H�H�G���R�I�������������U�S�P���F�R�Q�G�L�W�L�R�Q�V

�������� �$�S�S�D�U�H�Q�W���K�H�D�W���U�H�O�H�D�V�H���U�D�W�H��
�2�Q�H�� �R�I�� �W�K�H�� �P�R�V�W�� �F�R�Q�V�L�G�H�U�D�E�O�H�� �F�R�P�E�X�V�W�L�R�Q��
�S�D�U�D�P�H�W�H�U�V�� �L�V�� �W�K�H�� �U�D�W�H�� �R�I�� �K�H�D�W�� �U�H�O�H�D�V�H�� ���+�5�5������
�+�5�5�� �G�H�I�L�Q�H�V�� �W�K�H�� �S�K�D�V�H�V�� �R�I�� �W�K�H�� �F�R�P�E�X�V�W�L�R�Q��
�S�U�R�F�H�V�V�� �L�Q�� �W�K�H�� �F�\�O�L�Q�G�H�U�� �O�L�N�H�� �S�U�H�P�L�[�H�G��
�F�R�P�E�X�V�W�L�R�Q���� �U�D�S�L�G�� �F�R�P�E�X�V�W�L�R�Q���� �F�R�Q�W�U�R�O�O�H�G��
�F�R�P�E�X�V�W�L�R�Q���� �D�Q�G�� �S�H�U�L�R�G�� �D�I�W�H�U�� �E�X�U�Q�L�Q�J���� �,�Q��
�D�G�G�L�W�L�R�Q���� �+�5�5�� �J�L�Y�H�V�� �D�Q�� �L�G�H�D�� �F�R�Q�F�H�U�Q�L�Q�J�� �W�K�H��

�H�P�L�W�W�H�G�� �F�R�P�S�O�H�W�H�� �K�H�D�W�� �H�Q�H�U�J�\�� �E�D�V�H�G�� �R�Q�� �W�K�H�� �&�$��
�R�I�� �W�K�H�� �L�Q�W�H�U�Q�D�O�� �F�R�P�E�X�V�W�L�R�Q�� �H�Q�J�L�Q�H�� �>�����@���� �,�Q�� �W�K�L�V��
�F�R�Q�W�H�[�W���� �W�K�H�� �D�S�S�D�U�H�Q�W�� �+�5�5�� �Y�D�O�X�H�V�� �L�Q�� �H�D�F�K�� �W�H�V�W��
�I�X�H�O�V�� �Z�H�U�H�� �F�D�O�F�X�O�D�W�H�G�� �Z�L�W�K�� �W�K�H�� �K�H�O�S�� �R�I�� �(�T�X�D�W�L�R�Q��
���������� �,�W�� �K�D�V�� �Q�R�W�� �E�H�H�Q�� �I�R�U�J�R�W�W�H�Q�� �W�K�D�W�� �R�Y�H�U�D�O�O��
�H�[�S�H�U�L�P�H�Q�W�V�� �L�Q�� �W�K�H�� �W�H�V�W�� �H�Q�J�L�Q�H�� �Z�H�U�H�� �S�H�U�I�R�U�P�H�G��
�X�Q�G�H�U���D�Q���R�U�L�J�L�Q�D�O���L�Q�M�H�F�W�L�R�Q���W�L�P�L�Q�J�����7�K�H���F�K�D�Q�J�H���L�Q��
�W�K�H���D�S�S�D�U�H�Q�W���+�5�5���I�L�J�X�U�H�V�� �I�R�U���D�O�O���W�K�H���W�H�V�W���I�X�H�O�V���D�W��



�3�U�R�F�H�H�G�L�Q�J�V���R�I���,�1�&�2�6�������������������������6�H�S�W�H�P�E�H�U���������������.�D�\�V�H�U�L���7�X�U�N�H�\
�G�L�I�I�H�U�H�Q�W�� �H�Q�J�L�Q�H�� �O�R�D�G�L�Q�J�� �F�R�Q�G�L�W�L�R�Q�V�� �Z�L�W�K�� �U�H�V�S�H�F�W��
�W�R���W�K�H���&�$�V���Z�D�V���S�O�R�W�W�H�G���L�Q���)�L�J�X�U�H���������%�H�V�L�G�H�V���W�K�D�W����
�W�K�H�� �K�L�J�K�H�V�W�� �+�5�5�� �Y�D�O�X�H�V�� �I�R�U�� �W�H�V�W�� �I�X�H�O�V�� �D�Q�G�� �W�K�H�L�U��
�&�$�V�� �K�D�Y�H�� �D�O�V�R�� �E�H�H�Q�� �W�D�E�X�O�D�W�H�G�� �L�Q�� �7�D�E�O�H�� ���� �I�R�U��
�E�H�W�W�H�U�� �H�Y�D�O�X�D�W�L�R�Q���� �,�W�� �L�V�� �H�Y�L�G�H�Q�W�� �I�U�R�P�� �W�K�H�� �J�U�D�S�K��
�W�K�D�W�� �W�K�H�� �+�5�5�� �Y�D�O�X�H�V�� �Z�H�U�H�� �M�X�P�S�H�G�� �Z�L�W�K�� �W�K�H�� �U�L�V�H��
�L�Q�� �W�K�H�� �O�R�D�G���� �D�Q�G�� �K�H�Q�F�H�� �W�K�H�� �S�H�D�N�� �U�H�V�X�O�W�V�� �Z�H�U�H��
�D�F�K�L�H�Y�H�G���D�W���W�K�H���I�X�O�O���O�R�D�G���R�S�H�U�D�W�L�Q�J���F�R�Q�G�L�W�L�R�Q�V�����$�W��
���������� �O�R�D�G���� �W�K�H�� �K�L�J�K�H�V�W�� �+�5�5�� �Y�D�O�X�H�V�� �I�R�U�� �'����������
�'�����+�������'�����+���������D�Q�G���'�����+�������Z�H�U�H���I�R�X�Q�G���W�R���E�H��
�D�V�� ������������ �-���G�H�J�� �D�W�� �������R�&�$���� ������������ �-���G�H�J�� �D�W��
�������R�&�$�����������������-���G�H�J���D�W���������R�&�$�����D�Q�G���������������-���G�H�J��
�D�W���������R�&�$���� �U�H�V�S�H�F�W�L�Y�H�O�\���� �$�V�� �V�H�H�Q���� �W�K�H�� �P�D�[�L�P�X�P��
�+�5�5�� �O�H�Y�H�O�V�� �Z�H�U�H�� �R�E�W�D�L�Q�H�G�� �Z�L�W�K�� �X�V�L�Q�J�� �'�����+������
�X�Q�G�H�U�� �D�O�O�� �H�Q�J�L�Q�H�� �O�R�D�G�V���� �7�K�L�V�� �L�V�� �R�Z�L�Q�J�� �W�R�� �W�K�H��
�L�Q�K�H�U�H�Q�W�� �R�[�\�J�H�Q�� �P�R�O�H�F�X�O�H�V�� �I�R�X�Q�G�� �L�Q�� �W�K�H�� �K�L�J�K�H�U��
�D�O�F�R�K�R�O�� �D�O�R�Q�J�� �Z�L�W�K�� �W�K�H�� �L�Q���F�\�O�L�Q�G�H�U�� �J�D�V�� �S�U�H�V�V�X�U�H��
�F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�����D�V���V�K�R�Z�Q�� �L�Q���6�H�F�W�L�R�Q���������������7�K�L�V�� �L�V��
�G�X�H���W�R���W�K�H���H�I�I�H�F�W���R�I���D�O�F�R�K�R�O���R�Q���W�K�H���L�Q�F�U�H�P�H�Q�W�V���W�R��

�W�K�H���I�O�D�P�H���V�S�H�H�G���D�Q�G���G�H�F�O�L�Q�L�Q�J���L�Q���W�K�H���K�H�D�W���W�U�D�Q�V�I�H�U��
�V�S�H�H�G���� �)�X�U�W�K�H�U�P�R�U�H�����W�K�H�� �O�H�V�V�H�U�� �F�H�W�D�Q�H�� �Q�X�P�E�H�U���R�I��
�D�O�F�R�K�R�O�V���H�Q�K�D�Q�F�H�V���W�K�H���,�'���G�X�U�D�W�L�R�Q���� �O�H�D�G�L�Q�J�� �P�R�U�H��
�I�X�H�O�� �W�R�� �D�F�F�X�P�X�O�D�W�H�� �L�Q�� �W�K�H�� �F�\�O�L�Q�G�H�U���� �7�K�H�U�H�I�R�U�H���� �L�W��
�F�D�Q���E�H���W�K�R�X�J�K�W���W�K�D�W���W�K�H���+�5�5���Y�D�O�X�H�V���L�Q�F�U�H�D�V�H���D�V���D��
�U�H�V�X�O�W�� �R�I�� �W�K�H�� �V�X�G�G�H�Q�� �E�X�U�Q�L�Q�J�� �R�I�� �W�K�H�� �I�X�H�O��
�D�F�F�X�P�X�O�D�W�H�G�� �L�Q���W�K�H���F�R�P�E�X�V�W�L�R�Q���F�K�D�P�E�H�U���D�Q�G���W�K�H��
�U�R�O�H�� �R�I�� �W�K�H�� �H�[�F�H�V�V�� �R�[�\�J�H�Q�� �F�R�Q�W�H�Q�W�� �L�Q�� �W�K�H��
�F�K�H�P�L�F�D�O�� �V�W�U�X�F�W�X�U�H�V���R�I���D�O�F�R�K�R�O�V�� �L�Q���L�Q�F�U�H�D�V�L�Q�J���W�K�H��
�E�X�U�Q�L�Q�J���U�D�W�H���>�������������@�����2�Q���W�K�H���R�W�K�H�U���K�D�Q�G���� �I�X�U�W�K�H�U��
�L�Q�I�X�V�L�R�Q�� �R�I�� �����K�H�S�W�D�Q�R�O�� �L�Q�W�R�� �W�K�H�� �G�L�H�V�H�O��
�G�H�W�H�U�L�R�U�D�W�H�G�� �W�K�H�� �D�W�R�P�L�]�D�W�L�R�Q�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �R�I��
�W�K�H�� �I�X�H�O�� �D�Q�G�� �K�H�Q�F�H�� �G�H�F�U�H�D�V�H�G�� �W�K�H�� �+�5�5�� �Y�D�O�X�H�V����
�5�D�G�K�H�V�K�\�D�P�� �H�W�� �D�O���� �>�����@�� �S�U�H�V�H�Q�W�H�G�� �W�K�D�W�� �W�K�H�� �+�5�5��
�I�L�J�X�U�H�V�� �D�V�F�H�Q�G�H�G�� �Z�L�W�K�� �W�K�H�� �X�V�H�� �R�I�� �����S�H�Q�W�D�Q�R�O��
�K�L�J�K�H�U�� �D�O�F�R�K�R�O�� �L�Q�� �G�L�H�V�H�O�� �I�X�H�O�� �X�S�� �W�R�� �������� �R�I��
�D�O�F�R�K�R�O�� �F�R�Q�F�H�Q�W�U�D�W�L�R�Q�� �L�Q�� �W�K�H�� �E�O�H�Q�G�� �D�W�� �K�L�J�K�H�U��
�O�R�D�G�V�� �R�Z�L�Q�J�� �W�R�� �D�Q�� �D�X�J�P�H�Q�W�D�W�L�R�Q�� �L�Q�� �W�K�H�� �,�'��
�G�X�U�D�W�L�R�Q�� �D�O�R�Q�J�� �Z�L�W�K�� �W�K�H�� �S�U�H�P�L�[�H�G�� �F�R�P�E�X�V�W�L�R�Q��
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�U�D�W�H�� �R�I�� �1�+���� �V�L�J�Q�L�I�L�F�D�Q�W�O�\�� �L�Q�F�U�H�D�V�H�G�� �W�K�H�� �1�2��
�H�P�L�V�V�L�R�Q���G�X�H���W�R���W�K�H���I�X�H�O���1�2�; ���P�H�F�K�D�Q�L�V�P�����,�W���D�O�V�R��
�V�K�R�Z�V���W�K�D�W���L�W���U�H�G�X�F�H�V���W�K�H���F�R�Q�Y�H�U�V�L�R�Q���U�D�W�H���R�I���1�2����
�,�Q�� �R�U�G�H�U�� �W�R�� �D�F�K�L�H�Y�H�� �O�R�Z�� �1�2�[�� �F�R�P�E�X�V�W�L�R�Q�� �L�Q��
�1�+�����F�R�P�E�X�V�W�L�R�Q�� �J�D�V�� �W�X�U�E�L�Q�H�V���� �L�W�� �L�V��
�U�H�F�R�P�P�H�Q�G�H�G���W�R���E�X�U�Q���O�D�U�J�H���D�P�R�X�Q�W�V���R�I���1�+�����I�X�H�O��
�D�Q�G���W�R���S�U�R�G�X�F�H���E�R�W�K���U�L�F�K���D�Q�G���Z�H�D�N���I�X�H�O���P�L�[�W�X�U�H�V��
�L�Q���W�K�H���S�U�L�P�D�U�\���F�R�P�E�X�V�W�L�R�Q���]�R�Q�H����
��
�6�R�P�D�U�D�W�K�Q�H�� �H�W�� �D�O���� �>���@�� �D�U�H�� �G�H�G�L�F�D�W�H�G�� �W�R��
�X�Q�G�H�U�V�W�D�Q�G�L�Q�J�� �W�K�H�� �F�R�P�E�X�V�W�L�R�Q�� �D�Q�G�� �H�P�L�V�V�L�R�Q��
�F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �R�I�� �W�X�U�E�X�O�H�Q�W�� �Q�R�Q���S�U�H�P�L�[�H�G��
�1�+�����D�L�U�� �D�Q�G�� �&�+�����D�L�U�� �V�Z�L�U�O�� �I�O�D�P�H�V�� �L�Q�� �D�� �U�L�F�K���O�H�D�Q��
�J�D�V�� �W�X�U�E�L�Q�H�� �K�D�Y�H�� �K�L�J�K�� �S�U�H�V�V�X�U�H�� �D�W�� �Y�D�U�L�R�X�V�� �Z�D�O�O��
�E�R�X�Q�G�D�U�\�� �F�R�Q�G�L�W�L�R�Q�V���� �,�Q�� �W�K�L�V�� �V�W�X�G�\���� �W�K�H�� �H�P�L�V�V�L�R�Q��
�F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �R�I�� �E�R�W�K�� �I�O�D�P�H�V�� �Z�H�U�H�� �R�E�W�D�L�Q�H�G��
�W�K�U�R�X�J�K�� �Q�X�P�H�U�L�F�D�O�� �V�L�P�X�O�D�W�L�R�Q�V�� �X�V�L�Q�J�� �O�D�U�J�H���H�G�G�\��
�V�L�P�X�O�D�W�L�R�Q�V���� �7�K�H�� �U�H�V�X�O�W�V�� �V�K�R�Z�H�G�� �W�K�D�W�� �W�K�H��
�P�L�Q�L�P�X�P�� �1�2�� �H�P�L�V�V�L�R�Q�� �F�D�Q�� �E�H�� �D�F�K�L�H�Y�H�G�� �Z�K�H�Q��
�W�K�H���S�U�L�P�D�U�\���U�H�J�L�R�Q���J�O�R�E�D�O���H�T�X�L�Y�D�O�H�Q�F�H���U�D�W�H���L�V����������
�L�Q�� �1�+�����D�L�U�� �I�O�D�P�H�V���� �,�W�� �Z�D�V�� �H�[�S�H�U�L�P�H�Q�W�D�O�O�\��
�Y�D�O�L�G�D�W�H�G�� �X�V�H�� �V�L�P�X�O�D�W�H�� �1�2�� �D�Q�G�� �2�+���3�/�,�)��
�L�P�D�J�H�V����
��
�,�Q�� �D�G�G�L�W�L�R�Q���� �Z�D�O�O�� �K�H�D�W�� �O�R�V�V�� �F�R�R�O�L�Q�J�� �R�I�� �W�K�H��
�F�R�P�E�X�V�W�L�R�Q�� �Z�D�O�O�� �K�D�Y�H�� �E�H�H�Q�� �V�K�R�Z�Q�� �W�R�� �J�U�H�D�W�O�\��
�D�I�I�H�F�W���W�K�H���R�[�L�G�D�W�L�R�Q���R�I���1�+�������L�W���K�D�V���E�H�H�Q���I�R�X�Q�G���W�R��
�F�D�X�V�H�� �V�L�J�Q�L�I�L�F�D�Q�W�� �X�Q�E�X�U�Q�H�G�� �1�+���� �H�P�L�V�V�L�R�Q�V����
�D�O�W�K�R�X�J�K���O�R�Z�H�U���1�2���H�P�L�V�V�L�R�Q�V���K�D�Y�H���R�F�F�X�U�U�H�G����
��
�7�K�H�� �I�R�U�P�D�W�L�R�Q�� �R�I�� �H�P�L�V�V�L�R�Q�V�� �E�\�� �F�R�P�E�X�V�W�L�R�Q�� �R�I��
�&�+�����1�+�����D�L�U�� �D�L�P�V�� �W�R�� �S�U�R�Y�L�G�H�� �L�Q�I�R�U�P�D�W�L�R�Q�� �Z�L�W�K��
�X�S�� �W�R�� �������� �D�P�P�R�Q�L�D�� �L�Q�� �J�D�V�� �W�X�U�E�L�Q�H�� �E�X�U�Q�H�U�V����
�2�N�D�I�R�U�� �H�W�� �D�O���� �>���@�� �7�K�H�� �U�H�V�X�O�W�V�� �V�K�R�Z�� �W�K�D�W�� �W�K�H�� �S�U�H��
�P�L�[�H�G���&�+�����1�+�����D�Q�G���1�2�[���H�P�L�V�V�L�R�Q�V���I�U�R�P���W�K�H���D�L�U��
�G�X�U�L�Q�J�� �V�L�Q�J�O�H���V�W�D�J�H�� �F�R�P�E�X�V�W�L�R�Q�� �D�U�H�� �P�R�U�H�� �W�K�D�Q��
���������� �S�S�P�� �D�W�� �H�T�X�L�Y�D�O�H�Q�F�H�� �U�D�W�H�V���� �7�K�H�� �R�S�W�L�P�X�P��
�]�R�Q�H�� �R�I�� �W�K�H�� �S�U�L�P�D�U�\�� �F�R�P�E�X�V�W�L�R�Q�� �]�R�Q�H�� �K�D�V�� �E�H�H�Q��
�G�H�W�H�U�P�L�Q�H�G���I�R�U���O�R�Z���1�2�[���H�P�L�V�V�L�R�Q�V���U�D�Q�J�L�Q�J���I�U�R�P��
�����������W�R�������������G�H�S�H�Q�G�L�Q�J���R�Q���W�K�H���D�P�P�R�Q�L�D���I�U�D�F�W�L�R�Q����
�1�2�[�� �H�P�L�V�V�L�R�Q�� �L�Q�F�U�H�D�V�H�G�� �G�X�H�� �W�R�� �D�Q�� �L�Q�F�U�H�D�V�H�� �L�Q��
�1�2�[�� �S�U�R�G�X�F�W�L�R�Q�� �L�Q�� �W�K�H�� �S�U�L�P�D�U�\�� �F�R�P�E�X�V�W�L�R�Q��
�]�R�Q�H����
��
�0�H�G�L�Q�D���H�W���D�O�����>���@���V�K�R�Z���W�K�D�W���D�P�P�R�Q�L�D���F�D�Q���E�H���X�V�H�G��
�D�V�� �D�Q�� �D�O�W�H�U�Q�D�W�L�Y�H�� �I�X�H�O�� �L�Q�� �J�D�V�� �W�X�U�E�L�Q�H�V�� �Z�L�W�K��
�F�R�P�E�X�V�W�L�R�Q�� �R�S�H�U�D�W�L�R�Q�� �Z�K�H�Q�� �K�\�G�U�R�J�H�Q�� �L�V�� �D�G�G�H�G��
�X�V�L�Q�J�� �D�� �������� �1�+���� �D�Q�G�� �������� �+���� �P�R�O�H�� �I�U�D�F�W�L�R�Q��

�P�L�[�H�G���� �7�K�H�� �F�R�Q�W�U�D�F�W�L�R�Q�� �R�I�� �W�K�H�� �I�O�D�P�H�� �X�Q�G�H�U�� �K�L�J�K��
�L�Q�O�H�W�� �W�H�P�S�H�U�D�W�X�U�H�� �F�R�Q�G�L�W�L�R�Q�V�� �Z�D�V�� �L�P�S�U�R�Y�L�Q�J�� �W�K�H��
�F�R�P�E�X�V�W�L�R�Q�� �H�I�I�L�F�L�H�Q�F�\�� �D�Q�G�� �L�Q�F�U�H�D�V�H�G��
�F�R�Q�V�X�P�S�W�L�R�Q�� �R�I�� �V�S�H�F�L�H�V�� �D�W���W�K�H�� �I�O�D�P�H�� �E�R�X�Q�G�D�U�L�H�V����
�5�H�V�H�D�U�F�K���D�Q�G���G�H�Y�H�O�R�S�P�H�Q�W���L�V���U�H�T�X�L�U�H�G���W�R���L�G�H�Q�W�L�I�\��
�F�R�Q�G�L�W�L�R�Q�V���X�V�L�Q�J���D�P�P�R�Q�L�D���K�\�G�U�R�J�H�Q���E�O�H�Q�G�V���Z�L�W�K��
�O�R�Z���1�2�[���D�Q�G���K�L�J�K�H�U���F�\�F�O�H���H�I�I�L�F�L�H�Q�F�\����
��
�$�U�D�N�D�Z�D�� �H�W�� �D�O���� �>���@�� �H�[�S�H�U�L�P�H�Q�W�D�O�O�\�� �L�Q�Y�H�V�W�L�J�D�W�H�G��
�W�K�H�� �I�O�D�P�H�� �V�W�D�E�L�O�L�W�\�� �D�Q�G�� �W�K�H�� �H�P�L�V�V�L�R�Q��
�F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �R�I�� �Y�R�U�W�H�[�� �V�W�D�E�L�O�L�]�H�G�� �D�P�P�R�Q�L�D���D�L�U��
�S�U�H�P�L�[�H�G�� �I�O�D�P�H�V���� �7�K�H�� �O�H�D�Q�� �D�Q�G�� �U�L�F�K�� �F�R�P�E�X�V�W�L�R�Q��
�O�L�P�L�W�V���Z�H�U�H���I�R�X�Q�G���W�R���E�H���F�O�R�V�H���W�R���W�K�H���I�O�D�P�P�D�E�L�O�L�W�\��
�O�L�P�L�W�V���R�I���W�K�H���D�P�P�R�Q�L�D�� �I�O�D�P�H���� �$�O�V�R�����W�K�H���H�P�L�V�V�L�R�Q��
�F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �Z�H�U�H�� �L�Q�Y�H�V�W�L�J�D�W�H�G�� �X�V�L�Q�J�� �D�Q�� �)�7�,�5��
�J�D�V�� �D�Q�D�O�\�]�H�U���� �8�Q�G�H�U�� �U�L�F�K�� �F�R�Q�G�L�W�L�R�Q�V���� �W�K�H�� �1�2��
�F�R�Q�F�H�Q�W�U�D�W�L�R�Q�� �G�H�F�U�H�D�V�H�G�� �D�Q�G�� �W�K�H�� �D�P�P�R�Q�L�D��
�F�R�Q�F�H�Q�W�U�D�W�L�R�Q���L�Q�F�U�H�D�V�H�G����
��
�1�R�]�D�U�L�� �H�W�� �D�O���� �>���@�� �L�Q�Y�H�V�W�L�J�D�W�H�G�� �W�K�H�� �F�R�P�E�X�V�W�L�R�Q��
�S�U�R�S�H�U�W�L�H�V�� �R�I�� �1�+�����+�����D�L�U�� �P�L�[�W�X�U�H�V�� �L�Q�� �K�L�J�K��
�S�U�H�V�V�X�U�H�� �D�Q�G�� �Z�H�D�N�� �F�R�Q�G�L�W�L�R�Q�V���� �V�X�F�K�� �D�V�� �J�D�V��
�W�X�U�E�L�Q�H�� �E�X�U�Q�H�U�V���� �/�D�P�L�Q�D�U�� �S�U�H�P�L�[�H�G�� �I�U�H�H�O�\��
�S�U�R�S�D�J�D�W�L�Q�J���I�O�D�P�H���P�R�G�H�O���L�V���X�V�H�G���W�R���F�D�O�F�X�O�D�W�H���W�K�H��
�F�R�P�E�X�V�W�L�R�Q�� �S�U�R�S�H�U�W�L�H�V���� �,�Q�� �W�K�H�� �V�H�F�R�Q�G���S�D�U�W���R�I�� �W�K�H��
�V�W�X�G�\���� �W�K�H�\�� �G�H�Y�H�O�R�S�H�G�� �W�Z�R�� �U�H�G�X�F�H�G�� �P�H�F�K�D�Q�L�V�P�V��
�E�D�V�H�G�� �R�Q�� �W�K�H�� �.�R�Q�Q�R�Y�� �P�H�F�K�D�Q�L�V�P�� �L�Q�� �W�H�U�P�V�� �R�I��
�S�U�H�V�V�X�U�H���� �I�X�H�O�� �P�L�[�W�X�U�H���� �D�Q�G�� �H�T�X�L�Y�D�O�H�Q�F�H����
�+�R�Z�H�Y�H�U���� �L�W�� �V�K�R�Z�V�� �W�K�D�W�� �L�W�� �F�D�Q�� �H�V�W�L�P�D�W�H��
�D�S�S�U�R�[�L�P�D�W�H�O�\���I�L�Y�H���W�L�P�H�V���O�H�V�V���&�3�8���W�L�P�H���F�R�V�W����
��
�,�Q�� �W�K�H�� �S�U�H�V�H�Q�W�� �V�W�X�G�\�� �V�X�E�P�L�W�W�H�G���� �W�K�H�� �P�R�G�H�O�� �J�D�V��
�W�X�U�E�L�Q�H�� �F�R�P�E�X�V�W�R�U�� �K�D�V�� �E�H�H�Q�� �V�H�O�H�F�W�H�G�� �D�V�� �W�K�H��
�F�R�P�E�X�V�W�R�U�� �Z�K�H�U�H�� �W�K�H�� �Q�R�Q���S�U�H�P�L�[�H�G�� �N�H�U�R�V�H�Q�H��
�D�Q�G�� �D�P�P�R�Q�L�D���D�V�V�L�V�W�H�G�� �N�H�U�R�V�H�Q�H�� �I�X�H�O�V�� �Z�H�U�H��
�F�R�Q�V�X�P�H�G�� �W�R�� �V�W�X�G�\�� �W�K�H�� �L�Q�W�U�R�G�X�F�W�L�R�Q�� �R�I�� �D�P�P�R�Q�L�D��
�L�Q�W�R�� �W�K�H�� �F�R�P�E�X�V�W�R�U�� �R�Q�� �W�K�H�� �F�R�P�E�X�V�W�L�R�Q��
�S�H�U�I�R�U�P�D�Q�F�H���D�Q�G���1�2�; ���H�P�L�V�V�L�R�Q���O�H�Y�H�O������
��
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�3�U�R�F�H�H�G�L�Q�J�V���R�I���,�1�&�2�6���������������������� �6�H�S�W�H�P�E�H�U �������������.�D�\�V�H�U�L���7�X�U�N�H�\
��
�7�K�H�� �F�R�P�E�X�V�W�R�U�� �K�D�V�� �E�H�H�Q�� �G�H�V�L�J�Q�H�G�� �D�Q�G�� �F�U�H�D�W�H�G��
�X�V�L�Q�J���D���V�R�O�L�G���P�R�G�H�O�L�Q�J���S�U�R�J�U�D�P�����7�K�H���D�Q�Q�X�O�D�U���J�D�V��
�W�X�U�E�L�Q�H�� �F�R�P�E�X�V�W�R�U�� �K�D�V�� ������ �S�L�H�F�H�V�� �H�T�X�D�O�O�\�� �D�V��
�F�L�U�F�X�O�D�U���� �7�K�H�� �P�R�G�H�O�L�Q�J�� �K�D�V�� �E�H�H�Q�� �S�H�U�I�R�U�P�H�G�� �I�R�U��
�R�Q�H�� �S�L�H�F�H�� �R�I�� �D�O�O�� �S�L�H�F�H�V�� �D�V�� �V�\�P�P�H�W�U�L�F�D�O�� �W�R��
�V�L�P�S�O�L�I�\�� �D�O�O�� �P�R�G�H�O�L�Q�J�V���� �)�R�U�� �W�K�H�� �F�R�P�E�X�V�W�R�U��
�V�W�X�G�L�H�G���� �N�H�U�R�V�H�Q�H�� �L�Q�O�H�W���� �D�P�P�R�Q�L�D���L�Q�O�H�W���� �V�Z�L�U�O�� �D�L�U��
�L�Q�O�H�W�����G�R�P�H���L�Q�O�H�W�����S�U�L�P�D�U�\���D�L�U���L�Q�O�H�W�����V�H�F�R�Q�G�D�U�\���D�L�U��
�L�Q�O�H�W�����D�Q�G���G�L�O�X�W�L�R�Q���D�L�U���L�Q�O�H�W���D�U�H���V�K�R�Z�Q���L�Q���)�L�J�X�U�H��������
�$�Q�V�\�V�� �)�O�X�H�Q�W�� �&�)�'�� �F�R�G�H�� �Z�D�V�� �X�V�H�G�� �I�R�U�� �D�O�O��
�F�R�P�S�X�W�D�W�L�R�Q�D�O�� �U�H�D�F�W�L�Y�H�� �D�Q�D�O�\�V�H�V���� �,�Q�� �R�U�G�H�U�� �W�R��
�S�H�U�I�R�U�P���I�X�U�W�K�H�U���P�R�G�H�O�L�Q�J�V�����W�K�H���D�[�L�D�O���W�H�P�S�H�U�D�W�X�U�H��
�S�U�R�I�L�O�H�V�� �R�E�W�D�L�Q�H�G�� �I�U�R�P�� �������� ���� �N�H�U�R�V�H�Q�H��
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�D�P�P�R�Q�L�D�� �D�G�G�L�W�L�R�Q�� �L�Q�V�L�G�H�� �W�K�H�� �F�R�P�E�X�V�W�R�U�� �G�X�U�L�Q�J��
�N�H�U�R�V�H�Q�H�� �F�R�P�E�X�V�W�L�R�Q�� �L�V�� �W�R�� �H�[�D�P�L�Q�H�� �W�K�H�� �U�D�G�L�D�O��
�W�H�P�S�H�U�D�W�X�U�H�� �G�L�V�W�U�L�E�X�W�L�R�Q�V�� �W�K�U�R�X�J�K�R�X�W�� �W�K�H��
�F�R�P�E�X�V�W�R�U���� �7�K�H�� �U�D�G�L�D�O�� �W�H�P�S�H�U�D�W�X�U�H�� �F�R�Q�W�R�X�U�V�� �R�I��
�D�O�O�� �F�D�V�H�V�� �V�W�X�G�L�H�G�� �D�U�H�� �R�E�W�D�L�Q�H�G�� �D�W�� �G�L�I�I�H�U�H�Q�W�� �D�[�L�D�O��
�G�L�V�W�D�Q�F�H�V�� ������ �F�P���� �������� �F�P���� �������� �F�P���� ������ �F�P���� �D�Q�G�� ������
�F�P�������D�Q�G���D�O�O���W�R�J�H�W�K�H�U���D�U�H���S�U�H�V�H�Q�W�H�G���L�Q���D���I�L�J�X�U�H���I�R�U��
�H�D�F�K�� �F�D�V�H���� �)�L�J�X�U�H�� ������ �)�L�J�X�U�H�� �������� �)�L�J�X�U�H�� �������� �D�Q�G��
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�R�I�� �D�O�O�� �F�D�V�H�V�� �D�W�� �I�L�Y�H�� �G�L�I�I�H�U�H�Q�W�� �D�[�L�D�O�� �S�R�V�L�W�L�R�Q�V���� �$�V��
�F�D�Q�� �E�H�� �V�H�H�Q�� �I�U�R�P�� �W�K�H�� �I�L�J�X�U�H�V�� �S�U�H�V�H�Q�W�H�G���� �W�K�H��
�W�H�P�S�H�U�D�W�X�U�H�� �O�H�Y�H�O�V�� �K�D�Y�H�� �E�H�H�Q�� �D�O�P�R�V�W�� �W�K�H�� �V�D�P�H��
�Z�K�H�Q�� �D�P�P�R�Q�L�D�� �Z�D�V�� �L�Q�W�U�R�G�X�F�H�G�� �L�Q�W�R�� �W�K�H��
�F�R�P�E�X�V�W�R�U���� �+�R�Z�H�Y�H�U���� �L�W�� �F�D�Q�� �E�H�� �X�Q�G�H�U�V�W�R�R�G���I�U�R�P��
�W�K�H�� �I�L�J�X�U�H�V�� �V�R�P�H�� �R�I�� �W�K�H�� �K�L�J�K�� �W�H�P�S�H�U�D�W�X�U�H�� �]�R�Q�H�V��
�P�R�Y�H�G�� �W�R�� �I�X�U�W�K�H�U���� �,�Q�� �S�D�U�W�L�F�X�O�D�U���� �I�R�U�� �W�K�H�� �F�D�V�H�V�� �R�I��
�������� �N�H�U�R�V�H�Q�H���������� �D�P�P�R�Q�L�D���� �D�Q�G�� ��������
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�W�H�P�S�H�U�D�W�X�U�H�� �]�R�Q�H�V�� �H�P�H�U�J�H�G�� �D�W�� �W�K�H�� �Q�H�Z�� �D�[�L�D�O��
�S�R�V�L�W�L�R�Q�����W�K�H���D�[�L�D�O���G�L�V�W�D�Q�F�H���R�I���������F�P�����G�X�H���W�R���W�K�H��
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�7�K�H���R�W�K�H�U���L�P�S�R�U�W�D�Q�W���F�R�P�E�X�V�W�L�R�Q���S�D�U�D�P�H�W�H�U���W�R���E�H��
�H�[�D�P�L�Q�H�G�� �L�V�� �1�2�; �� �H�P�L�V�V�L�R�Q�� �V�W�H�P�P�L�Q�J�� �I�U�R�P��
�W�K�H�U�P�D�O���� �S�U�R�P�S�W���� �D�Q�G�� �I�X�H�O�� �1�2�; �� �P�H�F�K�D�Q�L�V�P����
�)�L�J�X�U�H�� ������ �V�K�R�Z�V�� �W�K�H�� �D�[�L�D�O�� �1�2�; �� �S�U�R�I�L�O�H�V�� �R�I�� �D�O�O��
�F�D�V�H�V�� �V�W�X�G�L�H�G���� �7�K�H�� �1�2�; �� �O�H�Y�H�O�� �Z�K�L�O�H�� ����������
�N�H�U�R�V�H�Q�H�� �F�R�P�E�X�V�W�L�R�Q�� �P�D�\�� �E�H�� �Q�H�J�O�L�J�L�E�O�H�� �Z�K�H�Q��
�F�R�P�S�D�U�H�G�� �W�R�� �W�K�H�� �I�X�H�O�V�� �Z�L�W�K�� �D�V�V�L�V�W�H�G�� �D�P�P�R�Q�L�D����
�+�R�Z�H�Y�H�U���� �1�2�; �� �O�H�Y�H�O�V�� �S�U�H�G�L�F�W�H�G�� �Z�H�Q�W�� �X�S��
�G�U�D�V�W�L�F�D�O�O�\���Z�L�W�K���W�K�H���L�Q�W�U�R�G�X�F�W�L�R�Q���R�I���D�P�P�R�Q�L�D���G�X�H��
�W�R�� �I�X�H�O�� �1�2�; �� �P�H�F�K�D�Q�L�V�P���� �L�Q�� �S�D�U�W�L�F�X�O�D�U���� �L�Q�� �W�K�H��
�S�U�L�P�D�U�\�� �]�R�Q�H���� �7�K�H�� �1�2�; �� �O�H�Y�H�O�V�� �K�D�Y�H�� �E�H�H�Q��
�S�U�H�G�L�F�W�H�G�� �P�R�U�H�� �W�K�D�Q�� �������� �S�S�P���� ���������� �S�S�P���� �D�Q�G��
���������� �S�S�P�� �I�R�U�� �������� �N�H�U�R�V�H�Q�H���������� �D�P�P�R�Q�L�D����
�������� �N�H�U�R�V�H�Q�H���������� �D�P�P�R�Q�L�D���� �D�Q�G�� ��������
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�6�D�P�H�� �U�H�V�X�O�W�V�� �H�P�H�U�J�L�Q�J�� �Z�L�W�K�� �D�P�P�R�Q�L�D�� �D�G�G�L�W�L�R�Q��
�F�D�Q�� �E�H���V�H�H�Q���D�V���F�R�Q�W�R�X�U�V���L�Q���)�L�J�X�U�H�����������)�L�J�X�U�H����������
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�7�X�U�E�X�O�H�Q�W�� �V�Z�L�U�O�� �F�R�P�E�X�V�W�L�R�Q�� �R�I�� �N�H�U�R�V�H�Q�H�� �D�Q�G��
�D�P�P�R�Q�L�D���D�V�V�L�V�W�H�G�� �N�H�U�R�V�H�Q�H�� �I�X�H�O�V�� �K�D�Y�H�� �E�H�H�Q��
�H�[�D�P�L�Q�H�G�� �L�Q�� �W�H�U�P�V�� �R�I�� �W�H�P�S�H�U�D�W�X�U�H�� �D�Q�G�� �1�2�; ��
�S�R�O�O�X�W�D�Q�W�� �G�L�V�W�U�L�E�X�W�L�R�Q�V�� �L�Q�� �W�K�H�� �P�R�G�H�O�� �J�D�V�� �W�X�U�E�L�Q�H��
�F�R�P�E�X�V�W�R�U���� �$�Q�V�\�V�� �)�O�X�H�Q�W���F�R�P�P�H�U�F�L�D�O�� �&�)�'�� �F�R�G�H��
�K�D�V�� �E�H�H�Q�� �X�V�H�G�� �W�R�� �P�R�G�H�O�� �D�O�O�� �F�D�V�H�V�� �V�W�X�G�L�H�G���� �D�Q�G��
�W�K�H�Q���� �W�K�H�� �D�[�L�D�O�� �D�Q�G�� �U�D�G�L�D�O�� �W�H�P�S�H�U�D�W�X�U�H�� �D�Q�G�� �1�2�; ��
�S�U�R�I�L�O�H�V�� �D�Q�G�� �F�R�Q�W�R�X�U�V�� �K�D�Y�H�� �E�H�H�Q�� �S�U�H�V�H�Q�W�H�G�� �D�Q�G��
�G�L�V�F�X�V�V�H�G�� �L�Q�� �G�H�W�D�L�O�V�� �L�Q�� �W�K�L�V�� �V�W�X�G�\���� �7�K�H�� �I�L�U�V�W��
�F�R�Q�F�O�X�V�L�R�Q�� �L�V�� �W�K�D�W�� �W�K�H�� �P�D�[�L�P�X�P�� �W�H�P�S�H�U�D�W�X�U�H��
�O�H�Y�H�O�� �R�I�� �N�H�U�R�V�H�Q�H�� �G�L�G�� �Q�R�W�� �F�K�D�Q�J�H�� �P�X�F�K�� �P�R�U�H��
�Z�L�W�K�� �W�K�H�� �L�Q�W�U�R�G�X�F�W�L�R�Q�� �R�I�� �D�P�P�R�Q�L�D�� �L�Q�V�L�G�H�� �W�K�H��
�F�R�P�E�X�V�W�R�U���� �$�Q�R�W�K�H�U�� �F�R�Q�F�O�X�V�L�R�Q�� �H�P�H�U�J�H�G�� �L�Q�V�L�G�H��
�W�K�H�� �F�R�P�E�X�V�W�R�U�� �L�Q�� �W�H�U�P�V�� �R�I�� �W�H�P�S�H�U�D�W�X�U�H��
�G�L�V�W�U�L�E�X�W�L�R�Q�V���L�V���W�K�D�W���W�K�H���I�O�D�P�H���R�I���N�H�U�R�V�H�Q�H���P�R�Y�H�G��
�W�R���I�X�U�W�K�H�U���Z�L�W�K���D�G�G�L�Q�J���D�P�P�R�Q�L�D���G�X�H���W�R���L�W�V�� �O�R�Z�H�U��
�E�X�U�Q�L�Q�J�� �Y�H�O�R�F�L�W�\�� �F�R�P�S�D�U�H�G�� �W�R�� �W�K�D�W�� �R�I�� �N�H�U�R�V�H�Q�H����
�:�L�W�K�� �D�P�P�R�Q�L�D�� �D�G�G�L�W�L�R�Q�� �L�Q�V�L�G�H�� �W�K�H�� �F�R�P�E�X�V�W�R�U���� �L�W��
�L�V�� �G�H�P�R�Q�V�W�U�D�W�H�G�� �W�K�D�W�� �D�O�W�K�R�X�J�K�� �1�2�; �� �O�H�Y�H�O�V��
�L�Q�F�U�H�D�V�H�G�� �F�R�Q�V�L�G�H�U�D�E�O�\�� �L�Q�� �W�K�H�� �I�O�D�P�H�� �]�R�Q�H�� �G�X�H�� �W�R��
�E�R�X�Q�G���Q�L�W�U�R�J�H�Q�� �L�Q�� �D�P�P�R�Q�L�D�� �F�R�Q�W�U�L�E�X�W�L�Q�J�� �I�X�H�O��
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�������� �3�R�O�O�X�W�D�Q�W���(�P�L�V�V�L�R�Q�V��
�,�Q���R�U�G�H�U���W�R���X�Q�G�H�U�V�W�D�Q�G���W�K�H���W�U�D�Q�V�L�W�L�R�Q���W�R���&�'�&�����W�K�H��
�H�I�I�H�F�W�� �R�I�� �U�H�G�X�F�H�G�� �R�[�\�J�H�Q�� �F�R�Q�F�H�Q�W�U�D�W�L�R�Q�� �R�Q��
�S�R�O�O�X�W�D�Q�W�� �H�P�L�V�V�L�R�Q�V�� �V�X�F�K�� �D�V�� �1�2�; �� �D�Q�G�� �&�2�� �D�U�H��
�S�U�H�V�H�Q�W�H�G�� �K�H�U�H���� �7�K�H�� �1�2�; �� �S�U�R�I�L�O�H�V�� �D�W�� �G�L�I�I�H�U�H�Q�W��
�R�[�\�J�H�Q�� �F�R�Q�F�H�Q�W�U�D�W�L�R�Q�V�� �D�Q�G�� �H�T�X�L�Y�D�O�H�Q�F�H�� �U�D�W�L�R�V��
�D�O�R�Q�J�� �W�K�H�� �G�L�D�P�H�W�H�U�� �R�I�� �W�K�H�� �E�X�U�Q�H�U�� �R�X�W�O�H�W�� �D�U�H��
�V�K�R�Z�Q�� �L�Q�� �)�L�J�X�U�H�� ������ �D�Q�G�� �)�L�J�X�U�H�� �������� �0�R�U�H�R�Y�H�U����
�W�K�H�� �P�H�D�Q�� �1�2�; �� �D�Q�G�� �&�2�� �O�H�Y�H�O�V�� �S�U�H�G�L�F�W�H�G�� �D�W�� �W�K�H��
�E�X�U�Q�H�U�� �R�X�W�O�H�W�� �D�U�H�� �J�L�Y�H�Q�� �L�Q�� �)�L�J�X�U�H�� ������ �D�Q�G�� �)�L�J�X�U�H��
�������� �$�F�F�R�U�G�L�Q�J�� �W�R�� �)�L�J�X�U�H�� �������� �L�W�� �F�D�Q�� �E�H�� �V�D�L�G�� �W�K�D�W��
�U�H�G�X�F�L�Q�J�� �R�[�\�J�H�Q�� �F�R�Q�F�H�Q�W�U�D�W�L�R�Q�� �D�I�I�H�F�W�H�G��
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�W�K�D�W���&�'�&���L�V���D�F�K�L�H�Y�H�G�� �L�Q���W�H�U�P�V���R�I���X�O�W�U�D���O�R�Z���1�2�; ��
�O�H�Y�H�O����
��
�$�V�� �I�R�U�� �W�K�H�� �H�Y�D�O�X�D�W�L�R�Q�� �R�I�� �W�K�H�� �H�I�I�H�F�W�� �R�I�� �W�K�H��
�G�H�F�U�H�D�V�H�� �L�Q�� �W�K�H�� �H�T�X�L�Y�D�O�H�Q�F�H�� �U�D�W�L�R�� �R�Q�� �W�K�H�� �1�2�; ��
�Y�D�O�X�H�V�� �S�U�H�G�L�F�W�H�G���� �L�W�� �F�D�Q�� �E�H�� �F�R�Q�F�O�X�G�H�G�� �W�K�D�W�� �W�K�H��
�G�H�F�U�H�D�V�H�� �L�Q�� �W�K�H�� �H�T�X�L�Y�D�O�H�Q�F�H�� �U�D�W�L�R�� �U�H�G�X�F�H�G�� �W�K�H��
�1�2�; �� �Y�D�O�X�H�V�� �O�L�N�H�� �W�K�H�� �G�H�F�U�H�D�V�H�� �L�Q�� �W�K�H�� �R�[�\�J�H�Q��
�F�R�Q�F�H�Q�W�U�D�W�L�R�Q���� �+�R�Z�H�Y�H�U���� �X�O�W�U�D���O�R�Z�� �1�2�; �� �O�H�Y�H�O�V��
�F�R�X�O�G���Q�R�W���E�H���D�F�K�L�H�Y�H�G�����7�K�H���1�2�; ���Y�D�O�X�H���S�U�H�G�L�F�W�H�G��
�L�V�� �R�I�� �D�U�R�X�Q�G�� ������ �S�S�P�� �D�W�� �D�Q�� �H�T�X�L�Y�D�O�H�Q�F�H�� �U�D�W�L�R�� �R�I��
������������
��

��
�)�L�J�X�U�H�����������7�K�H���1�2�;���S�U�R�I�L�O�H�V���D�O�R�Q�J���W�K�H��

�G�L�D�P�H�W�H�U���R�I���W�K�H���E�X�U�Q�H�U���R�X�W�O�H�W���D�W���G�L�I�I�H�U�H�Q�W��
�R�[�\�J�H�Q���F�R�Q�F�H�Q�W�U�D�W�L�R�Q�V����

��
�)�L�J�X�U�H�����������7�K�H���1�2�;���S�U�R�I�L�O�H�V���D�O�R�Q�J���W�K�H��

�G�L�D�P�H�W�H�U���R�I���W�K�H���E�X�U�Q�H�U���R�X�W�O�H�W���D�W���G�L�I�I�H�U�H�Q�W��
�H�T�X�L�Y�D�O�H�Q�F�H���U�D�W�L�R�V����

��
�)�L�J�X�U�H�����������7�K�H���H�I�I�H�F�W���R�I���U�H�G�X�F�H�G���R�[�\�J�H�Q��

�F�R�Q�F�H�Q�W�U�D�W�L�R�Q���R�Q���1�2�[���H�P�L�V�V�L�R�Q���O�H�Y�H�O�V���D�W���W�K�H��
�E�X�U�Q�H�U���R�X�W�O�H�W����

�)�L�J�X�U�H�� ������ �D�Q�G�� �)�L�J�X�U�H�� ������ �V�K�R�Z�� �W�K�H�� �H�I�I�H�F�W�� �R�I��
�R�[�\�J�H�Q�� �F�R�Q�F�H�Q�W�U�D�W�L�R�Q�� �R�Q�� �P�H�D�Q�� �1�2�; �� �D�Q�G�� �&�2��
�S�R�O�O�X�W�D�Q�W�� �H�P�L�V�V�L�R�Q�V�� �D�W�� �W�K�H�� �E�X�U�Q�H�U�� �R�X�W�O�H�W���� �%�R�W�K��
�1�2�; �� �D�Q�G�� �&�2�� �S�R�O�O�X�W�D�Q�W�� �H�P�L�V�V�L�R�Q�� �U�H�G�X�F�H�G��
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�7�K�H���Q�R�Q���S�U�H�P�L�[�H�G���F�R�P�E�X�V�W�L�R�Q���R�I���P�H�W�K�D�Q�H���X�V�L�Q�J��
�D�� �F�\�F�O�R�Q�L�F�� �E�X�U�Q�H�U�� �Z�D�V�� �P�R�G�H�O�O�H�G�� �W�K�U�R�X�J�K�� �$�Q�V�\�V��
�)�O�X�H�Q�W���F�R�P�P�H�U�F�L�D�O���F�R�G�H���W�R���D�F�K�L�H�Y�H���E�R�W�K���H�[�W�H�U�Q�D�O��
���&�'�&�� �F�R�Q�G�L�W�L�R�Q�V���� �D�Q�G�� �L�Q�W�H�U�Q�D�O�� �U�H�F�L�U�F�X�O�D�W�L�R�Q�� �L�Q��
�W�K�L�V�� �V�W�X�G�\���� �,�Q�� �W�K�H�� �P�R�G�H�O�O�L�Q�J���� �5�H�\�Q�R�O�G�V�� �6�W�U�H�V�V��
�W�X�U�E�X�O�H�Q�F�H�� �P�R�G�H�O���� �W�K�H�� �D�V�V�X�P�H�G���V�K�D�S�H�� �Z�L�W�K����
�I�X�Q�F�W�L�R�Q�� �3�U�R�E�D�E�L�O�L�W�\�� �'�H�Q�V�L�W�\�� �)�X�Q�F�W�L�R�Q�� �Q�R�Q��
�S�U�H�P�L�[�H�G�� �F�R�P�E�X�V�W�L�R�Q�� �P�R�G�H�O���� �D�Q�G�� �3������ �U�D�G�L�D�W�L�R�Q��
�P�R�G�H�O�� �Z�H�U�H�� �X�V�H�G�� �W�R�� �S�U�H�G�L�F�W�� �W�H�P�S�H�U�D�W�X�U�H�� �I�L�H�O�G����
�D�Q�G���S�R�O�O�X�W�D�Q�W���H�P�L�V�V�L�R�Q�V���V�X�F�K���D�V���1�2�; ���D�Q�G���&�2�����,�Q��
�R�U�G�H�U�� �W�R�� �V�L�P�X�O�D�W�H�� �&�'�&���� �1���� �D�V�� �W�K�H�� �G�L�O�X�H�Q�W�� �Z�D�V��
�L�Q�W�U�R�G�X�F�H�G�� �L�Q�W�R�� �W�K�H�� �R�[�L�G�L�]�H�U�� �W�R�� �U�H�G�X�F�H�� �W�K�H��
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�Z�K�L�F�K�� �D�U�H �W�H�P�S�H�U�D�W�X�U�H�� �Y�D�O�X�H�V�� �R�I�� �G�L�V�W�U�L�E�X�W�H�G���F�R�P�E�X�V�W�L�R�Q�� �W�K�U�R�X�J�K�� �D���F�R�P�E�X�V�W�R�U�� �,�Q�� �W�K�L�V�� �V�W�X�G�\���� �F�R�P�E�X�V�W�L�R�Q��
�K�D�Y�H���E�H�H�Q���F�R�Q�G�X�F�W�H�G���Z�L�W�K���E�L�R�J�D�V���D�Q�G���J�D�V���P�L�[�W�X�U�H���R�I���2�� �� �&�2�� �Z�K�L�F�K���F�R�Q�W�D�L�Q�V �����������2�� �F�D�O�O�H�G���G�L�V�W�U�L�E�X�W�H�G��
�F�R�P�E�X�V�W�L�R�Q �L�Q�� �D�� �P�R�G�H�O�� �F�R�P�E�X�V�W�R�U �W�K�H�Q�� �W�H�P�S�H�U�D�W�X�U�H�� �Y�D�O�X�H�V�� �Z�H�U�H �H�[�D�P�L�Q�H�G�� �L�Q�� �G�L�I�I�H�U�H�Q�W�� �S�R�L�Q�W�V�� �R�Q�� �P�R�G�H�O��
�F�R�P�E�X�V�W�R�U���� �7�K�H�� �D�[�L�D�O �D�Q�G�� �U�D�G�L�D�O�� �W�H�P�S�H�U�D�W�X�U�H�� �Y�D�O�X�H�V�� �K�D�Y�H�� �H�[�D�P�L�Q�H�G�� �7�H�P�S�H�U�D�W�X�U�H�� �Y�D�O�X�H�V�� �R�I�� �W�K�H��
�F�R�P�E�X�V�W�L�R�Q���G�H�F�U�H�D�V�H�G���I�U�R�P�������������.���W�R�����������.�����7�K�L�V���H�[�S�H�U�L�P�H�Q�W�D�O���V�W�X�G�\ �F�D�Q���W�D�N�H���S�O�D�F�H���L�Q���W�K�H���O�L�W�H�U�D�W�X�U�H���Z�L�W�K��
�W�K�H���G�H�V�L�J�Q�H�G���E�X�U�Q�H�U���D�Q�G���F�R�P�E�X�V�W�R�U���W�K�D�W���H�Q�D�E�O�H�V���W�K�H���F�R�P�E�X�V�W�L�R�Q���R�I���E�L�R�J�D�V���D�W���G�L�I�I�H�U�H�Q�W���W�H�P�S�H�U�D�W�X�U�H�V��

�.�H�\�Z�R�U�G�V�� �%�L�R�J�D�V�����'�L�V�W�U�L�E�X�W�H�G�����2�[�\���)�X�H�O�����&�R�P�E�X�V�W�L�R�Q�����(�P�L�V�V�L�R�Q

�� �,�1�7�5�2�'�8�&�7�,�2�1

�7�R�G�D�\�� �H�Q�H�U�J�\�� �G�H�P�D�Q�G�� �L�V�� �U�D�S�L�G�O�\�� �L�Q�F�U�H�D�V�L�Q�J�� �D�O�O��
�R�Y�H�U�� �W�K�H�� �Z�R�U�O�G�� �5�H�Q�H�Z�D�E�O�H�� �H�Q�H�U�J�\�� �W�H�F�K�Q�R�O�R�J�\��
�K�D�V���E�H�H�Q���G�H�Y�H�O�R�S�L�Q�J���R�Y�H�U���S�D�V�W���G�H�F�D�G�H�V���K�R�Z�H�Y�H�U��
�L�W�� �L�V�� �H�V�W�L�P�D�W�H�G�� �W�K�D�W�� �I�R�V�V�L�O�� �I�X�H�O�V�� �U�H�P�D�L�Q�� �W�K�H��
�S�U�L�P�D�U�\ �H�Q�H�U�J�\�� �U�H�V�R�X�U�F�H�V �H�Y�H�Q�� �Q�R�Z�� �7�K�H��
�E�X�U�Q�L�Q�J�� �R�I�� �I�R�V�V�L�O�� �I�X�H�O�V�� �F�D�X�V�H�� �J�U�H�H�Q�K�R�X�V�H�� �H�I�I�H�F�W
�Z�K�L�F�K���L�Q�F�U�H�D�V�H���L�Q���W�K�H���D�Y�H�U�D�J�H���F�O�L�P�D�W�H���R�Y�H�U���W�L�P�H����
�7�K�H�� �V�F�L�H�Q�W�L�V�W�V�� �W�U�\�� �W�R�� �G�L�V�F�R�Y�H�U�� �Q�H�Z�� �H�Q�H�U�J�\��
�U�H�V�R�X�U�F�H�V�� �V�X�F�K�� �D�V�� �V�R�O�D�U�� �H�Q�H�U�J�\���� �Z�L�Q�G�� �H�Q�H�U�J�\����
�K�\�G�U�R�J�H�Q���H�Q�H�U�J�\�����E�L�R�P�D�V�V���D�Q�G���W�K�H���R�W�K�H�U�V������

�%�L�R�J�D�V�� �H�Q�H�U�J�\�� �K�D�Y�H�� �U�H�F�H�L�Y�H�G�� �V�L�J�Q�L�I�L�F�D�Q�W��
�D�W�W�H�Q�W�L�R�Q�� �E�H�F�D�X�V�H�� �R�I�� �W�K�H�L�U�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O��
�I�U�L�H�Q�G�O�\���� �Z�D�V�W�H�� �U�H�F�R�Y�H�U�\�� �D�Q�G�� �U�H�Q�H�Z�D�E�O�H�� �H�Q�H�U�J�\��
�F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���� �%�L�R�J�D�V�� �V�R�X�U�F�H�V�� �V�X�F�K�� �D�V�� �D�Q�L�P�D�O��
�P�D�Q�X�U�H�� �L�V �X�V�H�G�� �D�V�� �D�Q�� �H�Q�H�U�J�\�� �V�R�X�U�F�H�� �D�Q�G�� �F�D�Q�� �E�H��
�F�R�Q�Y�H�U�W�H�G�� �R�U�J�D�Q�L�F�� �I�H�U�W�L�O�L�]�H�U���� �%�L�R�J�D�V�� �S�U�R�Y�L�G�H��
�J�R�R�G�� �Z�D�V�W�H�� �P�D�Q�D�J�H�P�H�Q�W�� �V�W�U�D�W�H�J�L�H�V�� �I�R�U�� �K�X�P�D�Q��
�K�H�D�O�W�K�� �D�Q�G�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �S�U�R�W�H�F�W�L�R�Q���� �� �,�W�� �L�V��
�P�D�L�Q�O�\�� �F�R�P�S�R�V�H�G�� �R�I�� �P�H�W�K�D�Q�H�� �D�Q�G�� �F�D�U�E�R�Q��
�G�L�R�[�L�G�H�� �Z�L�W�K�� �D�� �W�U�D�F�H�� �D�P�R�X�Q�W�� �R�I�� �K�\�G�U�R�J�H�Q����
�V�X�O�S�K�X�U�� �D�Q�G�� �Q�L�W�U�R�J�H�Q���� �7�K�H�V�H�� �W�U�D�F�H�� �F�R�P�S�R�Q�H�Q�W�V��
�T�X�D�Q�W�L�W�\�� �L�V�� �Y�D�U�L�H�G�� �D�F�F�R�U�G�L�Q�J�� �W�R�� �K�R�Z�� �W�K�H��
�J�D�V�L�I�L�F�D�W�L�R�Q���D�Q�G���S�U�R�G�X�F�W�L�R�Q���D�U�H���G�R�Q�H���>���@��

�'�L�V�W�U�L�E�X�W�H�G�� �F�R�P�E�X�V�W�L�R�Q�� �L�V�� �U�H�G�X�F�W�L�R�Q�� �R�I�� �R�[�\�J�H�Q��
�F�R�Q�F�H�Q�W�U�D�W�L�R�Q�� �L�Q�� �R�[�L�G�L�]�H�U���� �7�K�L�V�� �U�H�G�X�F�W�L�R�Q�� �R�F�F�X�U�V��

�W�K�U�R�X�J�K���U�H�F�L�U�F�X�O�D�W�L�Q�J���R�I���K�R�W���F�R�P�E�X�V�W�L�R�Q���S�U�R�G�X�F�W�V��
�W�K�H�U�P�D�O�� �O�R�D�G�� �L�V��

�N�H�S�W�� �F�R�Q�V�W�D�Q�W���� �5�H�F�L�U�F�X�O�D�W�L�R�Q�� �S�U�L�R�U�� �W�R�� �L�J�Q�L�W�L�R�Q��
�R�F�F�X�U�U�L�Q�J���L�V���W�K�H���P�R�V�W���L�P�S�R�U�W�D�Q�W���V�W�H�S���L�Q���D�F�K�L�H�Y�L�Q�J��
�R�I�� �G�L�V�W�U�L�E�X�W�H�G�� �F�R�P�E�X�V�W�L�R�Q���� �)�R�U�� �W�K�L�V�� �U�H�D�V�R�Q����
�F�R�P�E�X�V�W�L�R�Q�� �W�D�N�H�V�� �S�O�D�F�H�� �E�\�� �D�� �O�R�Z�H�U�� �U�H�D�F�W�L�R�Q�� �U�D�W�H��
�D�Q�G���U�H�V�X�O�W���R�I���W�K�L�V���W�K�H���F�R�P�E�X�V�W�L�R�Q���S�U�R�G�X�F�W�V���V�S�U�H�D�G��
�L�Q�W�R�� �W�K�H�� �F�R�P�E�X�V�W�R�U�� �X�Q�L�I�R�U�P�O�\���� �,�Q�� �R�W�K�H�U�� �Z�R�U�G�V����
�U�H�D�F�W�L�R�Q�� �W�D�N�H�V�� �S�O�D�F�H�� �R�Y�H�U�� �W�K�H�� �H�Q�W�L�U�H�� �F�R�P�E�X�V�W�R�U��
�X�Q�G�H�U�� �G�L�V�W�U�L�E�X�W�H�G�� �F�R�P�E�X�V�W�L�R�Q�� �F�R�Q�G�L�W�L�R�Q�V����
�7�K�H�Q�F�H���� �K�L�J�K�� �1�2�; �O�H�Y�H�O�V�� �D�U�L�V�L�Q�J�� �I�U�R�P�� �W�K�H�U�P�D�O��
�1�2�; �P�H�F�K�D�Q�L�V�P�� �W�K�D�Q�N�V�� �W�R�� �G�L�V�W�U�L�E�X�W�H�G��
�F�R�P�E�X�V�W�L�R�Q �>���@�� �2�[�\�� �I�X�H�O�� �F�R�P�E�X�V�W�L�R�Q�� �L�V�� �I�X�H�O
�E�X�U�Q�L�Q�J�� �Z�L�W�K�� �S�X�U�H�� �R�[�\�J�H�Q�� �L�Q�V�W�H�D�G�� �R�I�� �D�L�U�� �)�O�D�P�H��
�W�H�P�S�H�U�D�W�X�U�H�� �L�V�� �K�L�J�K�H�U�� �W�K�D�Q�� �F�R�Q�Y�H�Q�W�L�R�Q�D�O�� �D�L�U���I�X�H�O��
�F�R�P�E�X�V�W�L�R�Q�� �S�U�R�F�H�V�V�H�V���� �� �%�X�U�Q�H�U�� �D�Q�G�� �F�R�P�E�X�V�W�R�U��
�Z�D�O�O�V�� �P�D�\�� �E�H�F�R�P�H�� �R�Y�H�U�K�H�D�W�L�Q�J�� �E�H�F�D�X�V�H�� �R�I�� �W�K�L�V��
�V�L�W�X�D�W�L�R�Q�� �,�Q�� �R�U�G�H�U�� �W�R�� �V�R�O�Y�H�� �W�K�L�V�� �S�U�R�E�O�H�P���� �E�X�U�Q�H�U��
�P�R�G�L�I�L�F�D�W�L�R�Q�� �L�V���U�H�T�X�L�U�H�G���V�X�F�K���D�V���W�K�H�� �P�D�W�H�U�L�D�O�V���R�I��
�W�K�H���E�X�U�Q�H�U���D�Q�G���F�R�P�E�X�V�W�R�U���K�D�Y�H���H�Q�G�X�U�D�Q�F�H�� �O�L�P�L�W�V��
�G�X�H���W�R���K�L�J�K�H�U���I�O�D�P�H���W�H�P�S�H�U�D�W�X�U�H �>���@�����7�K�X�V�����V�R�P�H��
�I�X�H�O�V���F�D�Q���E�H���X�V�H�G���X�Q�G�H�U���W�K�H�V�H���F�R�Q�G�L�W�L�R�Q�V �D�V���R�[�\��
�I�X�H�O�� �F�R�P�E�X�V�W�L�R�Q�� �W�H�F�K�Q�L�T�X�H�� �L�V�� �J�H�Q�H�U�D�O�O�\�� �X�V�H�G�� �L�Q��
�W�K�H�� �J�O�D�V�V�� �D�Q�G�� �W�K�H�� �V�W�H�H�O�� �L�Q�G�X�V�W�U�L�H�V �>���@���� �2�[�\���I�X�H�O��
�F�R�P�E�X�V�W�L�R�Q�� �S�U�R�Y�L�G�H�V�� �D�S�S�U�R�[�L�P�D�W�H�O�\�� �������� �O�R�Z�H�U��
�I�O�X�H�� �J�D�V�� �I�O�R�Z�� �U�D�W�H���� �2�[�\���I�X�H�O�� �F�R�P�E�X�V�W�L�R�Q��
�W�H�F�K�Q�R�O�R�J�\���L�V���D���Q�H�Z���F�R�P�E�X�V�W�L�R�Q���W�H�F�K�Q�L�T�X�H�����$�O�V�R��
�W�K�L�V�� �W�H�F�K�Q�R�O�R�J�\�� �P�D�N�H�V �S�R�V�V�L�E�O�H�� �K�H�D�W�� �O�R�V�V��



�3�U�R�F�H�H�G�L�Q�J�V �R�I���,�1�&�2�6�������������6�H�S�W�H�P�E�H�U �������������.�D�\�V�H�U�L���7�X�U�N�H�\
�U�H�G�X�F�L�Q�J�� �L�Q�� �W�K�H�� �I�O�X�H�� �J�D�V���� �L�W�� �L�V�� �F�R�Q�Y�H�Q�L�H�Q�W�� �I�R�U��
�V�H�T�X�H�V�W�U�D�W�L�R�Q���� �)�O�X�H�� �J�D�V�� �I�U�R�P�� �R�[�\���I�X�H�O��
�F�R�P�E�X�V�W�L�R�Q�� �L�V�� �F�R�P�S�R�V�H�G�� �S�U�L�P�D�U�L�O�\�� �R�I�� �&�2������
�Z�K�L�F�K���P�H�D�Q�V���E�H�W�W�H�U���F�R�P�E�X�V�W�L�R�Q���>���@������
�7�K�H�U�H�� �D�U�H�� �P�D�Q�\�� �V�W�X�G�L�H�V�� �D�E�R�X�W�� �E�L�R�J�D�V��
�F�R�P�E�X�V�W�L�R�Q���� �.�D�U�\�H�\�H�Q�� �>���@���� �I�R�U�� �L�Q�V�W�D�Q�F�H���� �K�D�Y�H��
�S�H�U�I�R�U�P�H�G�� �D�� �Q�X�P�H�U�L�F�D�O�� �V�W�X�G�\�� �W�K�D�W�� �L�V�� �G�L�U�H�F�W�O�\��
�U�H�O�D�W�H�G�� �W�R�� �G�L�V�W�U�L�E�X�W�H�G�� �F�R�P�E�X�V�W�L�R�Q���� �,�Q�� �W�K�D�W�� �V�W�X�G�\����
�F�R�P�E�X�V�W�L�R�Q�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�� �R�I�� �D�� �Q�R�Q���S�U�H�P�L�[�H�G��

�� �K�D�Y�H�� �E�H�H�Q�� �Q�X�P�H�U�L�F�D�O�O�\��
�L�Q�Y�H�V�W�L�J�D�W�H�G�� �I�R�U�� �W�K�H�� �Q�H�Z�O�\�� �J�H�Q�H�U�D�W�H�G�� �E�X�U�Q�H�U��
�X�Q�G�H�U�� �F�R�Q�Y�H�Q�W�L�R�Q�D�O�� �D�Q�G�� �G�L�V�W�U�L�E�X�W�H�G�� �F�R�P�E�X�V�W�L�R�Q��
�F�R�Q�G�L�W�L�R�Q�V���� �+�H�� �K�D�V�� �F�R�Q�F�O�X�G�H�G�� �W�K�D�W�� �1�2�; �� �D�Q�G�� �&�2��
�H�P�L�V�V�L�R�Q�V�� �K�D�Y�H�� �E�H�H�Q�� �U�H�G�X�F�H�G�� �G�R�Z�Q�� �W�R�� �Q�H�D�U�O�\��
�]�H�U�R�� �H�P�L�V�V�L�R�Q�V�� �Z�K�L�O�H�� �&�2���� �H�P�L�V�V�L�R�Q�� �O�H�Y�H�O�V�� �K�D�Y�H��
�E�H�H�Q�� �L�Q�F�U�H�D�V�H�G�� �V�O�L�J�K�W�O�\�� �D�W�� �W�K�H�� �F�R�P�E�X�V�W�R�U�� �R�X�W�O�H�W��
�X�Q�G�H�U�� �G�L�V�W�U�L�E�X�W�H�G�� �F�R�P�E�X�V�W�L�R�Q�� �F�R�Q�G�L�W�L�R�Q�V����

�L�Q�Y�H�V�W�L�J�D�W�H�G�� ���'�� �Q�X�P�H�U�L�F�D�O�� �P�R�G�H�O�O�L�Q�J�� �R�I��
�F�R�P�E�X�V�W�L�R�Q�� �R�I�� �G�L�I�I�H�U�H�Q�W�� �E�L�R�J�D�V�H�V�� �L�Q�� �D�� �J�H�Q�H�U�D�W�H�G��
�E�X�U�Q�H�U�� �D�Q�G�� �F�R�P�E�X�V�W�R�U���� �7�K�H�\�� �K�D�Y�H�� �L�Q�Y�H�V�W�L�J�D�W�H�G��
�W�K�H�� �F�R�P�E�X�V�W�L�R�Q�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �V�X�F�K�� �D�V��
�W�H�P�S�H�U�D�W�X�U�H���D�Q�G���H�P�L�V�V�L�R�Q�V���R�I���E�L�R�J�D�V�H�V���W�K�U�R�X�J�K���D����
�F�R�P�E�X�V�W�R�U�� �G�X�H�� �W�R�� �G�H�S�O�H�W�L�R�Q�� �R�I�� �Q�D�W�X�U�D�O�� �J�D�V�� �D�Q�G��
�W�K�H�� �H�I�I�H�F�W�� �R�I�� �W�K�H�� �S�U�H�K�H�D�W�H�G�� �D�L�U�� �R�Q�� �I�O�D�P�H��
�W�H�P�S�H�U�D�W�X�U�H�V�� �R�I�� �E�L�R�J�D�V�H�V���� �7�K�H�\�� �K�D�Y�H�� �F�R�Q�F�O�X�G�H�G��
�I�O�D�P�H�� �W�H�P�S�H�U�D�W�X�U�H�V�� �R�I�� �E�L�R�J�D�V�H�V�� �L�Q�F�U�H�D�V�H�� �Z�L�W�K��
�S�U�H�K�H�D�W�L�Q�J�� �W�K�H�� �F�R�P�E�X�V�W�L�R�Q�� �D�L�U�� �D�V�� �H�[�S�H�F�W�H�G�� �D�Q�G��
�6�2���� �H�P�L�V�V�L�R�Q�V�� �L�Q�F�U�H�D�V�H�� �D�V�� �D�P�R�X�Q�W�� �R�I�� �+���6�� �L�Q��
�E�L�R�J�D�V���L�V���L�Q�F�U�H�D�V�H�G���W�K�U�R�X�J�K���W�K�H���F�R�P�E�X�V�W�R�U����
�>���@�� �K�D�Y�H�� �S�X�U�S�R�V�H�G�� �U�H�V�H�D�U�F�K�L�Q�J�� �W�K�H�U�P�D�O�� �I�L�H�O�G��
�G�L�V�W�U�L�E�X�W�L�R�Q�V�� �D�Q�G�� �S�R�O�O�X�W�D�Q�W�� �O�H�Y�H�O�V�� �R�I�� �Y�D�U�L�R�X�V��
�E�L�R�J�D�V�� �I�O�D�P�H�V�� �X�Q�G�H�U�� �G�L�V�W�U�L�E�X�W�H�G�� �F�R�P�E�X�V�W�L�R�Q��
�F�R�Q�G�L�W�L�R�Q�V���� �+�H�� �K�D�V�� �L�Q�Y�H�V�W�L�J�D�W�H�G�� �Q�X�P�H�U�L�F�D�O�O�\��
�F�R�P�E�X�V�W�L�R�Q���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���R�I���E�L�R�J�D�V���I�O�D�P�H�V���E�\���D��
�F�R�P�P�H�U�F�L�D�O�� �F�R�G�H�� �R�Q�� �G�L�V�W�U�L�E�X�W�H�G�� �F�R�P�E�X�V�W�L�R�Q��
�F�R�Q�G�L�W�L�R�Q�V�� �L�Q�� �W�H�U�P�V�� �R�I�� �I�X�H�O�� �I�O�H�[�L�E�L�O�L�W�\���� �G�L�O�X�H�Q�W��
�W�H�P�S�H�U�D�W�X�U�H�����D�Q�G���G�L�O�X�H�Q�W���F�R�P�S�R�V�L�W�L�R�Q�����7�K�D�Q�N�V���W�R��
�W�K�L�V�� �Z�R�U�N�� �G�L�V�W�U�L�E�X�W�H�G�� �F�R�P�E�X�V�W�L�R�Q�� �F�R�Q�G�L�W�L�R�Q�V��
�K�D�Y�H�� �E�H�H�Q�� �D�F�K�L�H�Y�H�G�� �D�Q�G�� �G�H�W�H�U�P�L�Q�H�G�� �W�K�D�W��
�S�R�O�O�X�W�D�Q�W���H�P�L�V�V�L�R�Q���O�H�Y�H�O�V���K�D�Y�H���E�H�H�Q���G�H�F�U�H�D�V�H�G���W�R��
�X�O�W�U�D���O�R�Z�� �O�H�Y�H�O�V���D�V���W�K�H���R�[�\�J�H�Q���F�R�Q�F�H�Q�W�U�D�W�L�R�Q�� �K�D�V��
�E�H�H�Q���U�H�G�X�F�H�G���L�Q���W�K�H���R�[�L�G�L�]�H�U�����D�K�L�Q���>���@��
�K�D�Y�H�� �L�Q�Y�H�V�W�L�J�D�W�H�G���F�R�P�E�X�V�W�L�R�Q�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F���R�I�� �D��
�E�L�R�J�D�V���X�Q�G�H�U���Y�D�U�\�L�Q�J���W�X�U�E�X�O�D�W�R�U���D�Q�J�O�H���F�R�Q�G�L�W�L�R�Q�V��
�D�Q�G���K�\�G�U�R�J�H�Q���D�G�G�L�W�L�R�Q�� �L�Q���D���F�R�P�E�X�V�W�R�U�����7�K�H�\���X�V�H��
�D�Q�J�O�H�� �Z�L�W�K�� �F�K�D�Q�J�H�G�� �����ƒ�������ƒ�� �D�W�� �L�Q�W�H�U�Y�D�O�V�� �R�I�� �����ƒ��
�D�Q�G�� �S�H�U�I�R�U�P�H�G�� �W�K�H�� �L�Q�Y�H�V�W�L�J�D�W�L�R�Q�V�� �E�\�� �X�V�L�Q�J�� �D��
�&�)�'�� �F�R�G�H���� �7�K�H�\�� �F�R�P�S�D�U�H�G�� �S�U�H�G�L�F�W�H�G��
�W�H�P�S�H�U�D�W�X�U�H�� �D�Q�G�� �H�P�L�V�V�L�R�Q�� �S�U�R�I�L�O�H�V�� �R�I�� �W�K�H�� �E�L�R�J�D�V��
�W�R�� �H�[�L�V�W�L�Q�J�� �H�[�S�H�U�L�P�H�Q�W�D�O�� �P�H�D�V�X�U�H�P�H�Q�W�� �X�Q�G�H�U��
�W�X�U�E�X�O�D�W�R�U�� �D�Q�J�O�H���� �7�K�H�Q�� �S�U�H�G�L�F�W�L�R�Q�V�� �K�D�Y�H�� �E�H�H�Q��
�S�H�U�I�R�U�P�H�G���X�Q�G�H�U�������ƒ���D�Q�G�������ƒ���R�I���W�X�U�E�X�O�D�W�R�U���D�Q�J�O�H��

�F�D�V�H�V�� �D�Q�G�� �F�R�P�S�D�U�H�G�� �Z�L�W�K�� �H�D�F�K�� �R�W�K�H�U���� �7�K�H�\�� �K�D�Y�H��
�F�R�Q�F�O�X�G�H�G�� �W�K�D�W�� �F�K�D�Q�J�H�V�� �L�Q�� �W�X�U�E�X�O�D�W�R�U�� �D�Q�J�O�H�V��
�K�L�J�K�O�\�� �D�I�I�H�F�W�� �W�K�H�� �W�H�P�S�H�U�D�W�X�U�H�� �D�Q�G�� �H�P�L�V�V�L�R�Q�V��
�S�U�R�I�L�O�H�V���R�I���W�K�H���E�L�R�J�D�V���W�K�U�R�X�J�K�R�X�W���W�K�H���F�R�P�E�X�V�L�W�R�Q��
�F�K�D�P�E�H�U���� �.�K�D�O�L�O�� �D�Q�G�� �*�X�S�W�D�� �>�����@�� �K�D�Y�H�� �D�L�P�H�G�� �W�R��
�G�H�Y�H�O�R�S�� �K�L�J�K�� �L�Q�W�H�Q�V�L�W�\�� �F�R�P�E�X�V�W�R�U�� �Z�L�W�K�� �X�O�W�U�D���O�R�Z��
�H�P�L�V�V�L�R�Q�V�� �R�I�� �1�2�� �D�Q�G�� �&�2���� �D�Q�G�� �P�X�F�K�� �L�P�S�U�R�Y�H�G��
�S�D�W�W�H�U�Q�� �I�D�F�W�R�U���� �(�[�S�H�U�L�P�H�Q�W�D�O�� �U�H�V�X�O�W�V�� �D�U�H�� �U�H�S�R�U�W�H�G��
�I�U�R�P�� �D�� �F�\�O�L�Q�G�U�L�F�D�O�� �J�H�R�P�H�W�U�\�� �F�R�P�E�X�V�W�R�U�� �Z�L�W�K��
�G�L�I�I�H�U�H�Q�W�� �P�R�G�H�V�� �R�I�� �I�X�H�O�� �L�Q�M�H�F�W�L�R�Q�� �D�Q�G�� �J�D�V�� �H�[�L�W��
�V�W�U�H�D�P�� �O�R�F�D�W�L�R�Q�� �L�Q�� �W�K�H�� �F�R�P�E�X�V�W�R�U���� �$�L�U�� �Z�D�V��
�L�Q�M�H�F�W�H�G�� �W�D�Q�J�H�Q�W�L�D�O�O�\�� �W�R�� �L�P�S�D�U�W�� �V�Z�L�U�O�� �W�R�� �W�K�H�� �I�O�R�Z��
�L�Q�V�L�G�H�� �W�K�H�� �F�R�P�E�X�V�W�R�U�� �L�Q�� �D�O�O�� �W�K�H�� �F�R�Q�I�L�J�X�U�D�W�L�R�Q�V����
�9�H�U�\���O�R�Z���D�P�R�X�Q�W���1�2�[���H�P�L�V�V�L�R�Q�V���Z�H�U�H���I�R�X�Q�G���I�R�U��
�E�R�W�K�� �W�K�H�� �S�U�H�P�L�[�H�G�� �D�Q�G�� �Q�R�Q���S�U�H�P�L�[�H�G��
�F�R�P�E�X�V�W�L�R�Q�� �P�R�G�H�V�� �I�R�U�� �W�K�H�� �J�H�R�P�H�W�U�L�H�V��
�L�Q�Y�H�V�W�L�J�D�W�H�G�� �K�H�U�H���� �6�Z�L�U�O�L�Q�J�� �I�O�R�Z�� �F�R�Q�I�L�J�X�U�D�W�L�R�Q����
�Z�K�H�U�H�L�Q�� �W�K�H���S�U�R�G�X�F�W���J�D�V�� �H�[�L�W�V�� �D�[�L�D�O�O�\�� �U�H�V�X�O�W�H�G�� �L�Q��
�F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �F�O�R�V�H�V�W�� �W�R�� �S�U�H�P�L�[�H�G�� �F�R�P�E�X�V�W�L�R�Q��
�P�R�G�H���� �)�X�H�O�� �L�Q�M�H�F�W�L�R�Q�� �O�R�F�D�W�L�R�Q�� �Y�D�U�L�D�W�L�R�Q�� �F�D�X�V�H�G��
�F�K�D�Q�J�L�Q�J�� �W�K�H�� �F�R�P�E�X�V�W�L�R�Q�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �I�U�R�P��
�W�U�D�G�L�W�L�R�Q�D�O�� �G�L�I�I�X�V�L�R�Q�� �P�R�G�H�� �W�R�� �G�L�V�W�U�L�E�X�W�H�G��
�F�R�P�E�X�V�W�L�R�Q�� �U�H�J�L�P�H���� �5�H�V�X�O�W�V�� �V�K�R�Z�H�G�� �Y�H�U�\�� �O�R�Z��
�O�H�Y�H�O�V�� �R�I�� �1�2�� ������ �3�3�0���� �D�Q�G�� �&�2�� �������� �3�3�0����
�H�P�L�V�V�L�R�Q�V���� �7�K�H�\�� �D�O�V�R�� �U�H�S�R�U�W�H�G�� �R�Q�� �O�H�D�Q�� �V�W�D�E�L�O�L�W�\��
�O�L�P�L�W�� �D�Q�G�� �2�+�� �F�K�H�P�L�O�X�P�L�Q�H�V�F�H�Q�F�H�� �X�Q�G�H�U�� �E�R�W�K��
�S�U�H�P�L�[�H�G�� �D�Q�G�� �Q�R�Q���S�U�H�P�L�[�H�G�� �F�R�Q�G�L�W�L�R�Q�V�� �I�R�U��
�G�H�W�H�U�P�L�Q�L�Q�J�� �W�K�H�� �H�[�W�H�Q�W�� �R�I�� �G�L�V�W�U�L�E�X�W�L�R�Q��
�F�R�P�E�X�V�W�L�R�Q�� �F�R�Q�G�L�W�L�R�Q�V���� �$�U�J�K�R�G�H���� �*�X�S�W�D�� �D�Q�G��
�%�U�\�G�H�Q�� �>�����@�� �K�D�Y�H�� �E�H�H�Q�� �L�Q�Y�H�V�W�L�J�D�W�H�G�� �F�R�P�E�X�V�W�L�R�Q��
�F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �R�I�� �F�R�O�R�U�O�H�V�V�� �G�L�V�W�U�L�E�X�W�H�G��
�F�R�P�E�X�V�W�L�R�Q�� �I�R�U�� �D�S�S�O�L�F�D�W�L�R�Q�� �W�R�� �J�D�V�� �W�X�U�E�L�Q�H��
�F�R�P�E�X�V�W�R�U�V���� �9�H�U�\�� �K�L�J�K�� �L�Q�W�H�Q�V�L�W�\�� �G�L�V�W�U�L�E�X�W�H�G��
�F�R�P�E�X�V�W�L�R�Q�� �K�D�V�� �E�H�H�Q�� �V�K�R�Z�Q�� �I�R�U�� �D�S�S�O�L�F�D�W�L�R�Q�� �W�R��
�V�W�D�W�L�R�Q�D�U�\�� �J�D�V�� �W�X�U�E�L�Q�H�� �H�Q�J�L�Q�H�V���� �'�L�I�I�H�U�H�Q�W��
�F�R�Q�I�L�J�X�U�D�W�L�R�Q�V�� �D�Q�D�O�\�]�H�G�� �K�D�Y�H�� �F�D�W�F�K�� �R�X�W�� �U�H�Y�H�U�V�H��
�F�U�R�V�V���I�O�R�Z�� �P�R�G�H�� �W�R�� �E�H�� �P�R�U�H�� �I�D�Y�R�U�D�E�O�H�� �I�R�U��
�G�H�V�L�U�D�E�O�H�� �F�R�P�E�X�V�W�L�R�Q�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���� �7�K�H��
�U�H�Y�H�U�V�H���F�U�R�V�V�� �I�O�R�Z�� �J�H�R�P�H�W�U�\�� �L�V�� �I�X�U�W�K�H�U��
�L�Q�Y�H�V�W�L�J�D�W�H�G�� �H�[�S�H�U�L�P�H�Q�W�D�O�O�\�� �D�W�� �U�D�Q�J�H�� �W�K�H�U�P�D�O��
�L�Q�W�H�Q�V�L�W�L�H�V�� �I�U�R�P�� ������ �W�R�� ������ �0�:���P���� �D�W�P�� �Z�L�W�K��
�V�S�H�F�L�I�L�F�� �I�R�F�X�V�� �R�Q�� �H�[�K�D�X�V�W�� �H�P�L�V�V�L�R�Q�V���� �U�D�G�L�F�D�O��
�H�P�L�V�V�L�R�Q���� �J�O�R�E�D�O�� �I�O�D�P�H�� �S�K�R�W�R�J�U�D�S�K�V�� �D�Q�G��
�I�O�R�Z�I�L�H�O�G�� �X�V�L�Q�J�� �Q�R�Y�H�O�� �E�X�W�� �V�L�P�S�O�L�I�L�H�G�� �J�H�R�P�H�W�U�\��
�I�R�U�� �H�D�V�\�� �W�U�D�Q�V�L�W�L�R�Q�� �W�R�� �D�S�S�O�L�F�D�W�L�R�Q�V�� �L�Q�� �J�D�V�� �W�X�U�E�L�Q�H��
�H�Q�J�L�Q�H�� �D�S�S�O�L�F�D�W�L�R�Q�V���� �7�K�H�� �K�L�J�K�� �F�R�P�E�X�V�W�L�R�Q��
�L�Q�W�H�Q�V�L�W�\�� �G�H�P�R�Q�V�W�U�D�W�H�G�� �K�H�U�H�� �L�V�� �K�L�J�K�H�U�� �W�K�D�Q�� �W�K�D�W��
�X�V�H�G�� �L�Q�� �S�U�H�V�H�Q�W�� �V�W�D�W�L�R�Q�D�U�\�� �J�D�V�� �W�X�U�E�L�Q�H�� �H�Q�J�L�Q�H�V����
�7�K�H�\�� �D�O�V�R�� �S�H�U�I�R�U�P�H�G�� �Q�X�P�H�U�L�F�D�O�� �V�L�P�X�O�D�W�L�R�Q�V�� �D�Q�G��
�F�R�P�S�D�U�H�G�� �Z�L�W�K�� �W�K�H�� �H�[�S�H�U�L�P�H�Q�W�V�� �I�R�U�� �W�K�H�� �Q�H�Z��
�G�H�V�L�J�Q�� �F�R�Q�I�L�J�X�U�D�W�L�R�Q�� �X�Q�G�H�U�� �Q�R�Q���U�H�D�F�W�L�Q�J��
�F�R�Q�G�L�W�L�R�Q�V���� �9�H�U�\�� �O�R�Z�� �1�2�[�� �H�P�L�V�V�L�R�Q�V�� �D�U�H��
�D�F�K�L�H�Y�H�G�� �I�R�U�� �E�R�W�K�� �W�K�H�� �Q�R�Y�H�O�� �S�U�H�P�L�[�H�G�� �D�Q�G�� �Q�R�Q��



�3�U�R�F�H�H�G�L�Q�J�V �R�I���,�1�&�2�6���������� �6�H�S�W�H�P�E�H�U ���������� �.�D�\�V�H�U�L���7�X�U�N�H�\
�S�U�H�P�L�[�H�G�� �F�R�P�E�X�V�W�L�R�Q�� �P�R�G�H�V���� �&�D�U�E�R�Q�� �P�R�Q�R�[�L�G�H��
�O�H�Y�H�O�V�� �R�I�� �D�E�R�X�W�� ������ �S�S�P�� �D�U�H�� �D�F�K�L�H�Y�H�G�� �L�Q�� �E�R�W�K��
�Q�R�Y�H�O�� �S�U�H�P�L�[�H�G�� �D�Q�G�� �Q�R�Q���S�U�H�P�L�[�H�G�� �P�R�G�H�V�� �R�I��
�F�R�P�E�X�V�W�L�R�Q�����$�O�P�R�V�W���Q�R���Y�L�V�L�E�O�H���I�O�D�P�H���F�R�O�R�U���L�Q���W�K�H��
�U�H�D�F�W�L�R�Q�� �]�R�Q�H�V�� �D�U�H�� �R�E�V�H�U�Y�H�G�� �I�R�U�� �E�R�W�K�� �Q�R�Y�H�O��
�S�U�H�P�L�[�H�G�� �D�Q�G�� �Q�R�Q���S�U�H�P�L�[�H�G�� �P�R�G�H�V�� �D�Q�G�� �L�W�� �L�V��
�G�U�D�P�D�W�L�F�D�O�O�\�� �G�L�I�I�H�U�H�Q�W�� �W�K�D�Q�� �W�K�D�W�� �X�V�H�G�� �L�Q��
�F�R�Q�W�H�P�S�R�U�D�U�\�� �J�D�V�� �W�X�U�E�L�Q�H�� �F�R�P�E�X�V�W�L�R�Q�� �R�S�H�U�D�W�L�Q�J��
�X�Q�G�H�U���O�H�D�Q���S�U�H�P�L�[�H�G�����O�H�D�Q���G�L�U�H�F�W���L�Q�M�H�F�W�L�R�Q���R�U���U�L�F�K��
�E�X�U�Q���� �T�X�L�F�N�� �T�X�H�Q�F�K�� �O�H�D�Q�� �E�X�U�Q�� �J�D�V�� �W�X�U�E�L�Q�H��
�F�R�P�E�X�V�W�L�R�Q�� �$�U�J�K�R�G�H �D�Q�G�� �*�X�S�W�D �>�����@ �K�D�Y�H��
�L�Q�Y�H�V�W�L�J�D�W�H�G�� �F�R�O�R�U�O�H�V�V�� �G�L�V�W�U�L�E�X�W�H�G�� �F�R�P�E�X�V�W�L�R�Q��
���&�'�&���� �I�R�F�X�V�H�G�� �R�Q�� �J�D�V�� �W�X�U�E�L�Q�H�� �F�R�P�E�X�V�W�L�R�Q��
�D�S�S�O�L�F�D�W�L�R�Q�V�� �E�H�F�D�X�V�H�� �R�I�� �L�W�V�� �V�L�J�Q�L�I�L�F�D�Q�W�� �E�H�Q�H�I�L�W�V��
�I�R�U���� �P�X�F�K�� �U�H�G�X�F�H�G�� �1�2�[ �H�P�L�V�V�L�R�Q�V�� �D�Q�G�� �Q�R�L�V�H��
�U�H�G�X�F�W�L�R�Q���� �D�Q�G�� �V�L�J�Q�L�I�L�F�D�Q�W�O�\�� �L�P�S�U�R�Y�H�G�� �S�D�W�W�H�U�Q��
�I�D�F�W�R�U���� �7�K�H�\�� �K�D�Y�H�� �H�[�D�P�L�Q�H�G�� �I�R�X�U�� �G�L�I�I�H�U�H�Q�W��
�V�D�P�S�O�H�� �F�R�Q�I�L�J�X�U�D�W�L�R�Q�V�� �W�R�� �D�F�K�L�H�Y�H�� �F�R�O�R�U�O�H�V�V��
�G�L�V�W�U�L�E�X�W�H�G�� �F�R�P�E�X�V�W�L�R�Q�� �F�R�Q�G�L�W�L�R�Q�V�� �W�K�D�W���U�H�Y�H�D�O�� �Q�R��
�Y�L�V�L�E�O�H�� �F�R�O�R�U�� �R�I�� �W�K�H�� �I�O�D�P�H���� �7�K�H�� �U�H�V�X�O�W�V�� �Z�H�U�H
�F�R�P�S�D�U�H�G�� �I�U�R�P�� �W�K�H�� �I�R�X�U�� �G�L�I�I�H�U�H�Q�W���F�R�Q�I�L�J�X�U�D�W�L�R�Q�V��
�R�Q�� �I�O�R�Z�� �I�L�H�O�G�� �D�Q�G�� �I�X�H�O���D�L�U�� �P�L�[�L�Q�J�� �X�V�L�Q�J��
�Q�X�P�H�U�L�F�D�O�� �V�L�P�X�O�D�W�L�R�Q�V�� �D�Q�G�� �Z�L�W�K�� �H�[�S�H�U�L�P�H�Q�W�V��
�X�V�L�Q�J�� �J�O�R�E�D�O�� �I�O�D�P�H�� �V�L�J�Q�D�W�X�U�H�V���� �H�[�K�D�X�V�W��
�H�P�L�V�V�L�R�Q�V�����D�F�R�X�V�W�L�F���V�L�J�Q�D�W�X�U�H�V�����D�Q�G���W�K�H�U�P�D�O���I�L�H�O�G����
�/�R�Z�H�U�� �1�2�[ �D�Q�G�� �&�2�� �H�P�L�V�V�L�R�Q�V���� �E�H�W�W�H�U�� �W�K�H�U�P�D�O��
�I�L�H�O�G�� �X�Q�L�I�R�U�P�L�W�\���� �D�Q�G�� �O�R�Z�H�U�� �D�F�R�X�V�W�L�F�� �O�H�Y�H�O�V�� �K�D�Y�H��
�E�H�H�Q���R�E�V�H�U�Y�H�G���Z�K�H�Q���W�K�H�� �I�O�D�P�H���D�S�S�U�R�D�F�K�H�G���&�'�&��
�P�R�G�H�� �D�V�� �F�R�P�S�D�U�H�G�� �W�R�� �W�K�H�� �E�D�V�H�O�L�Q�H�� �F�D�V�H�� �R�I�� �D��
�G�L�I�I�X�V�L�R�Q���I�O�D�P�H�����7�K�H���U�H�D�F�W�L�R�Q���]�R�Q�H���L�V���R�E�V�H�U�Y�H�G���W�R��
�E�H�� �X�Q�L�I�R�U�P�O�\�� �G�L�V�W�U�L�E�X�W�H�G�� �R�Y�H�U�� �W�K�H�� �H�Q�W�L�U�H��
�F�R�P�E�X�V�W�R�U�� �Y�R�O�X�P�H�� �Z�K�H�Q�� �W�K�H�� �Y�L�V�L�E�O�H�� �I�O�D�P�H��
�V�L�J�Q�D�W�X�U�H�V���D�S�S�U�R�D�F�K�H�G���&�'�&���P�R�G�H��
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�7�K�H �H�[�L�V�W�L�Q�J �F�R�P�E�X�V�W�L�R�Q �F�K�D�P�E�H�U �L�V �J�L�Y�H�Q �L�Q
�)�L�J�X�U�H������ �,�W���L�Q�F�O�X�G�H�V���E�L�R�J�D�V �D�Q�G���W�K�H���R�[�\�J�H�Q���O�L�Q�H�V��
�E�\�� �Z�K�L�F�K�� �W�K�H�� �I�X�H�O�� �D�Q�G�� �W�K�H�� �R�[�L�G�L�]�H�U�� �D�U�H�� �V�X�S�S�O�L�H�G��
�L�Q�W�R�� �W�K�H�� �F�R�P�E�X�V�W�R�U���� �,�Q�� �D�� �P�R�G�H�O�� �F�R�P�E�X�V�W�R�U��
�L�Q�F�O�X�G�H�V�� �D�� �F�R�P�E�X�V�W�H�U�� �D�Q�G�� �E�X�U�Q�H�U�V���� �7�K�H�� �O�H�Q�J�W�K��
�D�Q�G�� �G�L�D�P�H�W�H�U�� �R�I�� �W�K�H�� �F�R�P�E�X�V�W�L�R�Q�� �F�K�D�P�E�H�U�� �D�U�H��
�I�L�[�H�G�� �D�W�� �������� �F�P�� �D�Q�G�� ������ �F�P���� �U�H�V�S�H�F�W�L�Y�H�O�\���� �7�K�H��
�F�R�P�E�X�V�W�L�R�Q���E�X�U�Q�H�U���Z�D�V���G�H�V�L�J�Q�H�G���I�D�Y�R�U�D�E�O�\���Z�L�W�K��
�E�L�R�J�D�V�� �F�R�P�E�X�V�W�L�R�Q�� �L�Q�� �G�L�I�I�H�U�H�Q�W�� �K�H�D�W�L�Q�J�� �Y�D�O�X�H����
�7�K�H�� �F�R�P�E�X�V�W�L�R�Q�� �F�K�D�P�E�H�U�� �F�R�Q�V�L�V�W�V�� �R�I�� �D�� �V�L�J�K�W��
�J�O�D�V�V�� �P�D�G�H�� �R�I�� �W�H�P�S�H�U�H�G�� �J�O�D�V�V�� �D�Q�G�� �I�L�Y�H��
�P�H�D�V�X�U�L�Q�J�� �S�R�U�W�V���� �3�U�R�E�� �K�R�O�H�V�� �D�W�� �F�H�U�W�D�L�Q�� �L�Q�W�H�U�Y�D�O�V��
�Y�H�U�W�L�F�D�O�O�\�� �D�U�H�� �R�Q�� �F�R�P�E�X�V�W�H�U�� �D�Q�G�� �W�K�H�\�� �F�D�Q �E�H��
�F�R�Q�Q�H�F�W�H�G�� �Z�L�W�K�� �E�X�U�Q�H�U�V���� �7�K�H�U�H�� �D�U�H �D�O�V�R �S�U�R�E��
�K�R�O�H�V�� �U�D�G�L�D�O�O�\�� �D�Q�G�� �W�K�H�V�H�� �S�U�R�E�V�� �S�U�R�Y�L�G�H�� �R�E�W�D�L�Q�H�G��
�W�H�P�S�H�U�D�W�X�U�H�� �Y�D�O�X�H�V�� �U�D�G�L�D�O�O�\�� �D�Q�G�� �D�[�L�D�O�O�\���� �$�V�� �F�D�Q��

�E�H�� �V�H�H�Q�� �L�Q�� �I�L�J�X�U�H�� ������ �W�K�H�U�H�� �D�U�H�� �V�L�[�� �S�U�R�E�� �K�R�O�H�V�� �L�Q��
�Y�H�U�W�L�F�D�O�O�\���R�Q���F�R�P�E�X�V�W�L�R�Q���F�K�D�P�E�H�U��
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�7�K�H���E�X�U�Q�H�U���L�V���V�K�R�Z�Q���L�Q���I�L�J�X�U�H���������,�W���L�V���G�H�V�L�J�Q�H�G��
�L�Q���V�H�F�W�L�R�Q�V���W�K�D�W���F�D�Q���E�X�U�Q���P�H�W�K�D�Q�H���D�Q�G���I�X�H�O�V���L�Q��
�G�L�I�I�H�U�H�Q�W���K�H�D�W�L�Q�J �Y�D�O�X�H���U�D�Q�J�H�V��
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�,�Q�� �H�[�S�H�U�L�P�H�Q�W���� �E�L�R�J�D�V�� �Z�D�V�� �X�V�H�G�� �D�V�� �D�� �I�X�H�O�� �Z�L�W�K��
�I�O�R�Z�� �U�D�W�H�� �R�I�� ���������� �P�����K�� ������ ���� �P�H�W�K�D�Q�H�� �F�R�Q�W�H�Q�W��
�D�Q�G ���� �� �2�� �� ���� �� �&�2�� �J�D�V���P�L�[�W�X�U�H���Z�D�V���X�V�H�G��
�D�V�� �D�Q�� �R�[�\�G�D�W�R�U�� �Z�L�W�K�� �I�O�R�Z�� �U�D�W�H�� �R�I�� ���������� �P�����K��
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�7�K�H�� �H�[�S�H�U�L�P�H�Q�W�D�O�� �U�D�G�L�D�O�� �D�Q�G�� �D�[�L�D�O�� �W�H�P�S�H�U�D�W�X�U�H��
�Y�D�O�X�H�V�� �D�U�H�� �S�U�H�V�H�Q�W�H�G�� �L�Q�� �)�L�J�X�U�H�� �� �D�Q�G�� �)�L�J�X�U�H�� ����
�7�H�P�S�H�U�D�W�X�U�H�� �P�H�D�V�X�U�H�P�H�Q�W�� �K�D�Y�H�� �D�Q�D�O�\�]�H�G�� �I�R�U��
�D�[�L�D�O�� �D�Q�G�� �U�D�G�L�D�O���� �5�D�G�L�D�O�� �P�H�D�V�X�U�H�P�H�Q�W�V�� �K�D�Y�H��
�W�D�N�H�Q���I�R�U���I�L�Y�H���S�R�L�Q�W�V �R�Q���D�[�L�D�O���O�H�Q�J�W�K���Z�K�L�F�K���D�U�H��

���������������������������������������D�Q�G�����������P�����,�Q���D�G�G�L�W�L�R�Q���W�R���W�K�L�V����
�D�[�L�D�O�� �P�H�D�V�X�U�H�P�H�Q�W�V�� �Z�H�U�H �W�D�N�H�Q�� �D�O�R�Q�J��
�F�R�P�E�X�V�W�R�U�� �D�[�L�V�� �)�L�Y�H�� �D�[�L�D�O�� �D�Q�G�� �U�D�G�L�D�O��
�W�H�P�S�H�U�D�W�X�U�H���Y�D�O�X�H�V���Z�H�U�H���R�E�W�D�L�Q�H�G�����7�K�H���K�L�J�K�H�V�W��
�W�H�P�S�H�U�D�W�X�U�H�� �Y�D�O�X�H�� �Z�D�V�� �R�E�W�D�L�Q�H�G�� �L�Q�� �I�X�H�O�� �L�Q�O�H�W��
�Z�K�L�F�K�� �L�V�� ���������� �.���� �$�W�� �W�K�H�� �F�K�L�P�Q�H�\���� �W�K�H��
�W�H�P�S�H�U�D�W�X�U�H�� �L�V�� �P�H�D�V�X�U�H�G�� �D�V�� �������� �.�� �7�K�H��
�W�H�P�S�H�U�D�W�X�U�H�� �G�H�F�U�H�D�V�H�G�� �I�U�R�P�� ���������� �.�� �W�R�� ������ �.
�D�O�R�Q�J�� �I�X�H�O�� �L�Q�O�H�W�� �D�Q�G�� �F�K�L�P�Q�H�\���� �,�W�� �L�V�� �R�E�V�H�U�Y�H�G��
�W�K�D�W���W�K�H�� �W�H�P�S�H�U�D�W�X�U�H�� �Y�D�O�X�H�V�� �Z�K�L�F�K�� �F�O�R�V�H�� �I�O�D�P�H��
�]�R�Q�H�� �L�V�� �K�L�J�K�� �Y�D�O�X�H�V���� �,�W�� �L�V�� �X�Q�G�H�U�V�W�R�R�G�� �W�K�D�W��
�W�H�P�S�H�U�D�W�X�U�H�� �Y�D�O�X�H�V�� �G�H�F�U�H�D�V�H�� �D�[�L�D�O�O�\�� �D�V�� �I�U�R�P��
�F�H�Q�W�H�U�� �R�I�� �E�X�U�Q�H�U�� �D�Q�G�� �Y�H�U�W�L�F�D�O�O�\�� �D�V�� �I�U�R�P�� �I�X�H�O��
�L�Q�O�H�W����
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�:�K�H�Q �H�[�S�H�U�L�P�H�Q�W�D�O�� �U�D�G�L�D�O �U�H�V�X�O�W�V �R�I�� �W�K�H��
�G�L�V�W�U�L�E�X�W�H�G�� �F�R�P�E�X�V�W�L�R�Q �D�U�H�� �F�R�P�S�D�U�H�G�� �Z�L�W�K��
�H�D�F�K�� �R�W�K�H�U�� �W�K�H�� �K�L�J�K�H�V�W���W�H�P�S�H�U�D�W�X�U�H�� �Y�D�O�X�H�V�� �D�U�H��
�R�Q�����������P���G�L�V�W�D�Q�F�H���Z�L�W�K���Y�D�O�X�H�V���R�I�������������ƒ�&�����7�K�H��
�P�D�[�L�P�X�P�� �W�H�P�S�H�U�D�W�X�U�H�� �Y�D�O�X�H�� �K�D�V�� �E�H�H�Q��
�P�H�D�V�X�U�H�G�� �D�W�� �I�X�H�O�� �L�Q�O�H�W���� �$�[�L�D�O�� �W�H�P�S�H�U�D�W�X�U�H��
�Y�D�O�X�H�V�� �U�D�Q�J�H�� �I�U�R�P�� �������� �.�� �D�Q�G�� ���������� �.���� �$�O�O��
�W�H�P�S�H�U�D�W�X�U�H�� �Y�D�O�X�H�V�� �G�H�F�U�H�D�V�H�� �D�O�R�Q�J�� �D�[�L�D�O��
�G�L�V�W�D�Q�F�H���� �7�K�H�U�H�� �D�U�H �W�K�H�� �O�R�Z�H�V�W�� �W�H�P�S�H�U�D�W�X�U�H��
�Y�D�O�X�H�V�� �D�W�� �������� �P�� �Z�K�L�F�K�� �U�D�Q�J�H�� �I�U�R�P�� �������� �. �D�Q�G��
������ �. �I�U�R�P�� �D�[�L�V�� �R�I�� �W�K�H�� �F�R�P�E�X�V�W�R�U�� �W�R�� �W�K�H��
�F�R�P�E�X�V�W�R�U���Z�D�O�O�� �:�K�H�Q���W�K�H���)�L�J�X�U�H�������H�[�D�P�L�Q�H�G����
�W�K�H �U�D�G�L�D�O�� �J�U�D�S�K�V�� �F�X�U�Y�H�V�� �G�H�F�U�H�D�V�H �Z�L�W�K��
�L�Q�F�U�H�D�V�H�G���D�[�L�V���O�H�Q�J�W�K��
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�V�S�H�H�G���R�I�������������U�S�P���D�V���Z�H�O�O���D�V���Y�D�U�L�R�X�V���F�R�P�S�U�H�V�V�L�R�Q���U�D�W�L�R�V�������������������������D�Q�G�������������7�K�H���U�H�V�X�O�W�V���V�K�R�Z�H�G���W�K�D�W���L�J�Q�L�W�L�R�Q��
�G�H�O�D�\���� �F�R�P�E�X�V�W�L�R�Q�� �G�X�U�D�W�L�R�Q���� �&�2�� �H�P�L�V�V�L�R�Q�V���� �+�&�� �H�P�L�V�V�L�R�Q�V�� �G�H�F�U�H�D�V�H�G���� �,�Q�� �F�R�Q�W�U�D�V�W�� �1�2�; �H�P�L�V�V�L�R�Q�V���� �F�\�O�L�Q�G�H�U��
�S�U�H�V�V�X�U�H���� �Q�H�W���K�H�D�W���U�H�O�H�D�V�H�� �U�D�W�H���� �D�Q�G�� �U�D�W�H���R�I�� �S�U�H�V�V�X�U�H�� �U�L�V�H�� �U�D�W�H�� �L�Q�F�U�H�D�V�H�G�� �I�R�U�� �D�O�O�� �I�X�H�O�V�� �D�V�� �W�K�H���F�R�P�S�U�H�V�V�L�R�Q�� �U�D�W�L�R��
�L�Q�F�U�H�D�V�H�G���� �,�W�� �Z�D�V�� �R�E�V�H�U�Y�H�G�� �W�K�D�W�� �Z�L�W�K�� �W�K�H�� �X�V�H�� �R�I�� �%�����*���� �1�2�; �H�P�L�V�V�L�R�Q�V�� �G�H�F�U�H�D�V�H�G���� �Z�K�L�O�H�� �+�&�� �H�P�L�V�V�L�R�Q�V
�L�Q�F�U�H�D�V�H�G�� �I�R�U�� �D�O�O�� �V�H�O�H�F�W�H�G�� �F�R�P�S�U�H�V�V�L�R�Q�� �U�D�W�L�R�V���� �F�R�P�S�D�U�H�G�� �W�R�� �'�� �D�Q�G�� �%�����*������ �7�K�H�� �P�H�D�Q�� �P�D�[�L�P�X�P�� �L�Q�F�U�H�D�V�H�� �L�Q��
�+�&�� �H�P�L�V�V�L�R�Q�V�� �D�Q�G�� �P�H�D�Q�� �P�D�[�L�P�X�P�� �U�H�G�X�F�W�L�R�Q�� �L�Q�� �1�2�; �H�P�L�V�V�L�R�Q�V�� �Z�H�U�H�� �R�E�V�H�U�Y�H�G�� �E�\�� ���������� �D�Q�G�� ���������� �D�W��
�F�R�P�S�U�H�V�V�L�R�Q�� �U�D�W�L�R�� ������ �D�Q�G�� ������������ �U�H�V�S�H�F�W�L�Y�H�O�\���� �'�X�H�� �W�R�� �W�K�H�� �O�R�Z�� �F�H�W�D�Q�H�� �Q�X�P�E�H�U�� �R�I�� �J�O�\�F�H�U�R�O�� �H�W�K�H�U�V���� �%�����*����
�S�U�H�V�H�Q�W�H�G���O�R�Q�J�H�U���L�J�Q�L�W�L�R�Q���G�H�O�D�\���D�Q�G���K�L�J�K�H�U���F�R�P�E�X�V�W�L�R�Q���G�X�U�D�W�L�R�Q�����F�R�P�S�D�U�H�G���W�R���'���D�Q�G���%�����*�������7�K�L�V���O�H�D�G�L�Q�J���W�K�H��
�F�R�P�E�X�V�W�L�R�Q���V�K�L�I�W�H�G���D�Z�D�\���I�U�R�P���W�K�H���7�'�&�����$�V���D���U�H�V�X�O�W�����P�D�[�L�P�X�P���F�\�O�L�Q�G�H�U���S�U�H�V�V�X�U�H���D�Q�G���P�D�[�L�P�X�P���K�H�D�W���U�H�O�H�D�V�H��
�U�D�W�H�� �R�F�F�X�U�U�H�G�� �O�D�W�H�U�� �F�U�D�Q�N�� �D�Q�J�O�H�V�� �F�R�P�S�D�U�H�G�� �W�R�� �'���� �)�U�R�P�� �D�O�O�� �H�[�S�H�U�L�P�H�Q�W�D�O�� �U�H�V�X�O�W�V�� �L�W�� �F�D�Q�� �E�H�� �F�R�Q�F�O�X�G�H�G�� �W�K�D�W��
�J�O�\�F�H�U�R�O���H�W�K�H�U�V���F�R�X�O�G���E�H���X�V�H�G���D�V���D���E�O�H�Q�G�L�Q�J���F�R�P�S�R�Q�H�Q�W���Z�L�W�K���W�K�H���E�H�Q�H�I�L�W�V���R�I���U�H�G�X�F�L�Q�J���1�2�; �H�P�L�V�V�L�R�Q�V��
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�� �,�1�7�5�2�'�8�&�7�,�2�1
�7�R�G�D�\���� �W�K�H�� �S�U�L�P�D�U�\ �H�Q�H�U�J�\�� �V�R�X�U�F�H�� �R�I��
�W�U�D�Q�V�S�R�U�W�D�W�L�R�Q�� �L�V�� �V�W�L�O�O�� �I�R�V�V�L�O�� �I�X�H�O�V���� �+�R�Z�H�Y�H�U����
�U�H�F�R�J�Q�L�]�L�Q�J���W�K�H���K�D�U�P�I�X�O���H�I�I�H�F�W�V���R�I���W�K�H���E�X�U�Q�L�Q�J���R�I��
�S�H�W�U�R�O�H�X�P�� �I�X�H�O�V�� �K�D�V�� �O�H�G�� �W�R�� �D�Q�� �L�Q�F�U�H�D�V�L�Q�J�� �L�Q�W�H�U�H�V�W��
�L�Q�� �W�K�H�� �V�H�D�U�F�K�� �I�R�U�� �I�L�Q�G�L�Q�J �E�L�R�I�X�H�O�V �>���@�� �%�L�R�I�X�H�O�V��
�F�D�Q�� �S�O�D�\ �D�� �V�L�J�Q�L�I�L�F�D�Q�W�� �U�R�O�H�� �L�Q�� �D�O�O�H�Y�L�D�W�L�Q�J�� �W�K�H��
�D�G�Y�H�U�V�H���H�I�I�H�F�W�V���R�I�� �S�H�W�U�R�O�H�X�P�� �I�X�H�O�V���V�L�Q�F�H���E�L�R�I�X�H�O�V��
�F�D�Q�� �E�H�� �G�H�U�L�Y�H�G�� �I�U�R�P�� �U�H�Q�H�Z�D�E�O�H�� �V�R�X�U�F�H�V�� �$�V�� �D��
�F�R�Q�V�H�T�X�H�Q�F�H���R�I���E�L�R�I�X�H�O���U�H�V�H�D�U�F�K�H�V���� �E�L�R�G�L�H�V�H�O�� �K�D�V��
�H�P�H�U�J�H�G�� �D�V�� �D�� �S�U�R�P�L�V�L�Q�J�� �D�O�W�H�U�Q�D�W�L�Y�H�� �I�X�H�O�� �I�R�U��
�S�H�W�U�R�O�H�X�P���G�L�H�V�H�O�� �D�Q�G�� �L�W���K�D�V���E�H�H�Q���Z�L�G�H�O�\���X�V�H�G�� �L�Q��
�W�K�H���G�L�H�V�H�O���H�Q�J�L�Q�H�� �I�R�U���W�Z�R���G�H�F�D�G�H�V�����7�K�L�V �V�L�W�X�D�W�L�R�Q
�U�H�V�X�O�W�H�G�� �L�Q�� �W�K�H�� �F�R�Q�W�L�Q�X�D�O�� �L�Q�F�U�H�D�V�H�� �R�I�� �E�L�R�G�L�H�V�H�O��
�S�U�R�G�X�F�W�L�R�Q�� �D�Q�G�� �L�W�� �L�V�� �H�[�S�H�F�W�H�G�� �W�K�D�W�� �Z�R�U�O�G�Z�L�G�H��

�S�U�R�G�X�F�W�L�R�Q�� �R�I �E�L�R�G�L�H�V�H�O�� �Z�L�O�O�� �H�[�S�H�U�L�H�Q�F�H��
�V�X�V�W�D�L�Q�D�E�O�H�� �J�U�R�Z�W�K�� �L�Q�� �W�K�H�� �Q�H�[�W�� �\�H�D�U�V�� �D�Q�G�� �L�W��
�U�H�D�F�K�H�V�� �X�S�� �W�R�� ������ �E�L�O�O�L�R�Q�� �O�L�W�U�H�V�� �L�Q�� �������� �>���@�� �7�K�H��
�W�U�D�Q�V�H�V�W�H�U�L�I�L�F�D�W�L�R�Q�� �R�I�� �R�L�O�V�� �L�Q�W�R�� �E�L�R�G�L�H�V�H�O�� �F�D�X�V�H�V��
�W�K�H�� �F�U�H�D�W�L�R�Q�� �R�I�� �J�O�\�F�H�U�R�O�� �E�\�� ������ �Z�W���� �R�I�� �W�K�H�� �W�R�W�D�O��
�S�U�R�G�X�F�H�G���E�L�R�G�L�H�V�H�O �D�V���W�K�H���P�D�L�Q���E�\�S�U�R�G�X�F�W���R�I���W�K�L�V��
�S�U�R�F�H�V�V �>���@���� �>���@���� �� �*�O�\�F�H�U�R�O�� �L�V�� �Z�L�G�H�O�\�� �X�V�H�G�� �D�V�� �W�K�H��
�S�U�L�Q�F�L�S�D�O���D�J�H�Q�W���L�Q�� �P�D�Q�\�� �L�Q�G�X�V�W�U�L�H�V�� �V�X�F�K�� �D�V�� �I�R�R�G����
�F�R�V�P�H�W�L�F�V�����P�H�G�L�F�L�Q�H�����%�X�W�����D�V���L�Q�F�U�H�D�V�L�Q�J���E�L�R�G�L�H�V�H�O��
�S�U�R�G�X�F�W�L�R�Q�� �D�� �J�O�\�F�H�U�R�O�� �R�Y�H�U�V�X�S�S�O�\�� �Z�L�O�O�� �E�H��
�J�H�Q�H�U�D�W�H�G���V�L�Q�F�H���W�U�D�G�L�W�L�R�Q�D�O���X�V�H���R�I���J�O�\�F�H�U�R�O���F�D�Q�Q�R�W
�H�[�S�O�R�L�W�� �W�K�H�� �L�Q�F�U�H�D�V�H�� �L�Q�� �E�L�R�G�L�H�V�H�O�� �R�U�L�J�L�Q�D�W�H�G��
�J�O�\�F�H�U�R�O �>���@ �W�K�D�W�� �P�D�N�H�V�� �E�L�R�G�L�H�V�H�O�� �H�F�R�Q�R�P�L�F�D�O�O�\��
�X�Q�I�H�D�V�L�E�O�H�� �D�Q�G�� �O�H�D�G�V�� �W�R�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �F�R�Q�F�H�U�Q�V��
�Z�L�W�K�� �X�Q�F�R�Q�W�U�R�O�O�H�G�� �J�O�\�F�H�U�R�O�� �G�L�V�S�R�V�D�O �>���@��
�7�K�H�U�H�I�R�U�H���� �L�W�� �L�V�� �Q�H�F�H�V�V�D�U�\�� �W�R�� �F�R�Q�Y�H�U�W�� �V�X�U�S�O�X�V��



�3�U�R�F�H�H�G�L�Q�J�V �R�I���,�1�&�2�6���������� ���������� �6�H�S�W�H�P�E�H�U���������� �.�D�\�V�H�U�L���7�X�U�N�H�\
�J�O�\�F�H�U�R�O�� �L�Q�W�R�� �K�L�J�K���Y�D�O�X�H�� �S�U�R�G�X�F�W�V�� �W�R�� �V�X�S�S�R�U�W��
�V�X�V�W�D�L�Q�D�E�O�H�� �E�L�R�G�L�H�V�H�O�� �S�U�R�G�X�F�W�L�R�Q�� �7�K�H�U�H�� �D�U�H��
�Q�X�P�H�U�R�X�V�� �U�R�X�W�H�V�� �I�R�U�� �W�K�H�� �W�U�D�Q�V�I�R�U�P�D�W�L�R�Q�� �R�I��
�J�O�\�F�H�U�R�O�� �L�Q�W�R�� �F�K�H�P�L�F�D�O�� �S�U�R�G�X�F�W�V���� �%�X�W��
�H�W�K�H�U�L�I�L�F�D�W�L�R�Q�� �R�I�� �J�O�\�F�H�U�R�O�� �K�D�V�� �D�S�S�H�D�U�H�G�� �D�V�� �D�Q��
�D�S�S�H�D�O�L�Q�J���S�D�W�K�Z�D�\���W�R���S�U�R�G�X�F�H���J�O�\�F�H�U�R�O���H�W�K�H�U�V �>���@
�W�K�D�W �X�V�H�G�� �D�V�� �D�Q �R�[�\�J�H�Q�D�W�H�G �I�X�H�O�� �D�G�G�L�W�L�Y�H�� �W�R��
�G�L�H�V�H�O���� �E�L�R�G�L�H�V�H�O���� �D�Q�G�� �J�D�V�R�O�L�Q�H �>���@���� �>���@�� �*�O�\�F�H�U�R�O��
�H�W�K�H�U�V�� �D�U�H�� �Y�D�O�X�D�E�O�H�� �J�O�\�F�H�U�R�O�� �G�H�U�L�Y�D�W�L�Y�H�V�� �V�L�Q�F�H��
�J�O�\�F�H�U�R�O�� �H�W�K�H�U�V�� �D�U�H�� �D�Q�� �H�[�F�H�O�O�H�Q�W �E�O�H�Q�G�L�Q�J��
�F�R�P�S�R�Q�H�Q�W�� �I�R�U�� �I�X�H�O�� �I�R�U�P�X�O�D�W�L�R�Q �>���@�� �*�O�\�F�H�U�R�O��
�H�W�K�H�U�V�� �F�D�Q�� �E�H�� �X�V�H�G�� �D�V�� �L�P�S�U�R�Y�H�U�V�� �R�I�� �N�L�Q�H�P�D�W�L�F��
�Y�L�V�F�R�V�L�W�\�� �D�Q�G�� �F�R�O�G�� �I�O�R�Z�� �S�U�R�S�H�U�W�L�H�V�� �R�I�� �E�L�R�G�L�H�V�H�O��
�>�����@�� �7�K�H���X�V�H���R�I���J�O�\�F�H�U�R�O���H�W�K�H�U�V���F�D�Q���F�R�Q�V�L�G�H�U�D�E�O�\��
�U�H�G�X�F�H�� �3�0�� �H�P�L�V�V�L�R�Q�V�� �G�X�H�� �W�R���W�K�H���R�[�\�J�H�Q���F�R�Q�W�H�Q�W��
�R�I�� �J�O�\�F�H�U�R�O�� �H�W�K�H�U�V�� �Z�L�W�K�R�X�W�� �D�Q�\�� �V�X�E�V�W�D�Q�W�L�D�O�� �H�I�I�H�F�W��
�R�Q�� �F�R�P�E�X�V�W�L�R�Q�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �D�Q�G�� �H�I�I�L�F�L�H�Q�F�L�H�V
�>�����@���� �>�����@�� �%�H�V�L�G�H�V���� �)�U�X�V�W�H�U�L�� �H�W�� �D�O�� �>�����@ �V�K�R�Z�H�G��
�W�K�D�W���E�O�H�Q�G�L�Q�J�� �J�O�\�F�H�U�R�O�� �H�W�K�H�U�V�� �Z�L�W�K�� �G�L�H�V�H�O�� �I�X�H�O�� �E�\��
���������Y�R�O���� �O�H�G���W�R���L�P�S�U�R�Y�H���W�K�H���W�\�S�L�F�D�O���G�L�H�V�H�O���V�R�R�W��
�1�2�[�� �W�U�D�G�H���R�I�I�� �Z�L�W�K�� �D�Q�� �H�Q�K�D�Q�F�H�P�H�Q�W�� �R�I��
�F�R�P�E�X�V�W�L�R�Q�� �H�I�I�L�F�L�H�Q�F�\�� �$�Q�� �H�Y�D�O�X�D�W�L�R�Q���R�I�� �W�K�H�� �X�V�H��
�R�I�� �J�O�\�F�H�U�R�O�� �H�W�K�H�U�V�� �L�Q�� �D�� �G�L�H�V�H�O�� �H�Q�J�L�Q�H�� �Z�D�V
�S�H�U�I�R�U�P�H�G�� �E�\�� �%�H�D�W�U�L�F�H�� �H�W�� �D�O���� �>�����@�� �D�Q�G�� �L�W�� �Z�D�V��
�S�U�R�Y�H�G���W�K�D�W���J�O�\�F�H�U�R�O���H�W�K�H�U�V���Z�H�U�H���X�V�H�I�X�O �I�R�U���G�L�H�V�H�O��
�V�R�R�W�� �V�X�S�S�U�H�V�V�L�R�Q�� �Z�L�W�K�R�X�W�� �G�H�W�H�U�L�R�U�D�W�L�Q�J�� �R�I�� �R�W�K�H�U��
�H�P�L�V�V�L�R�Q�V���� �$�O�V�R���� �L�W�� �Z�D�V�� �L�Q�G�L�F�D�W�H�G�� �W�K�D�W�� �W�K�H�� �O�L�I�H��
�F�\�F�O�H�� �D�V�V�H�V�V�P�H�Q�W�� �U�H�Y�H�D�O�H�G�� �W�K�D�W�� �J�O�\�F�H�U�R�O�� �H�W�K�H�U�V��
�F�R�X�O�G�� �F�D�X�V�H�� �D�� �O�R�Z�H�U�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �L�P�S�D�F�W�� �W�K�D�Q��
�W�K�D�W�� �R�I�� �G�L�H�V�H�O�� �I�X�H�O�� �$�S�D�U�W�� �I�U�R�P�� �W�K�H�� �E�O�H�Q�G�L�Q�J�� �R�I��
�J�O�\�F�H�U�R�O���H�W�K�H�U�V���Z�L�W�K���G�L�H�V�H�O���R�U���E�L�R�G�L�H�V�H�O�����L�W���L�V���D�O�V�R��
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�U�H�J�L�R�Q�V�� �W�K�D�W�� �F�R�Q�W�U�L�E�X�W�H�� �W�R�� �W�K�H�� �I�R�U�P�D�W�L�R�Q�� �R�I�� �+�&��
�H�P�L�V�V�L�R�Q�V �>�����@�� �$�O�V�R���� �L�W�� �F�D�Q�� �E�H�� �V�H�H�Q�� �I�U�R�P�� �W�K�H��
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�H�P�L�V�V�L�R�Q�V�� �F�R�X�O�G�� �E�H�� �H�[�S�O�D�L�Q�H�G�� �Z�L�W�K�� �,�'���� �,�Q�� �G�L�H�V�H�O��
�H�Q�J�L�Q�H�V���� �W�K�H�� �O�H�Y�H�O�� �R�I�� �+�&�� �H�P�L�V�V�L�R�Q�V�� �I�U�R�P�� �W�K�H��
�R�Y�H�U�O�H�D�Q�� �U�H�J�L�R�Q�V�� �G�H�S�H�Q�G�V�� �R�Q�� �W�K�H�� �D�P�R�X�Q�W�� �R�I�� �I�X�H�O��
�L�Q�M�H�F�W�H�G�� �G�X�U�L�Q�J�� �W�K�H�� �,�' �>�����@���� �7�K�H�U�H�I�R�U�H���� �W�K�H
�L�Q�F�U�H�D�V�H�� �L�Q�� �W�K�H�� �,�'�� �Z�L�W�K�� �W�K�H�� �X�V�H�� �R�I�� �I�X�H�O�� �E�O�H�Q�G�V��
�U�H�V�X�O�W�H�G�� �L�Q�� �D�� �U�L�V�H�� �L�Q�� �+�&�� �H�P�L�V�V�L�R�Q�V�� �7�K�H�� �K�L�J�K�H�V�W��
�D�Y�H�U�D�J�H���L�Q�F�U�H�D�V�H���L�Q���+�&���H�P�L�V�V�L�R�Q�V���Z�L�W�K���W�K�H���X�V�H���R�I��
�J�O�\�F�H�U�R�O�� �H�W�K�H�U�V�� �Z�D�V�� �G�H�W�H�U�P�L�Q�H�G�� �D�V�� ���������� �D�W�� �&�5��
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�H�Q�J�L�Q�H���O�R�D�G���L�V �V�K�R�Z�Q���L�Q���)�L�J�X�U�H������ �$�V���V�H�H�Q���L�Q���W�K�L�V��
�I�L�J�X�U�H���� �1�2�; �L�Q�F�U�H�D�V�H�G�� �Z�L�W�K�� �L�Q�F�U�H�D�V�L�Q�J�� �&�5�� �D�Q�G��
�H�Q�J�L�Q�H�� �O�R�D�G�� �I�R�U�� �D�O�O�� �W�H�V�W�� �I�X�H�O�V�� �G�X�H�� �W�R�� �K�L�J�K�H�U��
�F�R�P�E�X�V�W�L�R�Q�� �W�H�P�S�H�U�D�W�X�U�H�� �+�R�Z�H�Y�H�U���� �W�K�H��
�I�R�U�P�D�W�L�R�Q�� �R�I�� �1�2�; �U�H�G�X�F�H�G�� �Z�L�W�K�� �I�X�H�O�� �E�O�H�Q�G�V����
�%�����*���� �S�U�H�V�H�Q�W�H�G�� �W�K�H�� �O�R�Z�H�V�W�� �1�2�; �H�P�L�V�V�L�R�Q�V��
�D�P�R�Q�J�� �W�K�H�� �W�H�V�W�� �I�X�H�O�V�� �I�R�U�� �D�O�O�� �&�5�V�� �D�Q�G�� �H�Q�J�L�Q�H��
�O�R�D�G�V�� �Z�K�L�F�K�� �L�V�� �D�� �U�H�P�D�U�N�D�E�O�H�� �R�X�W�F�R�P�H��
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�U�H�V�X�O�W�� �R�I�� �L�Q�F�U�H�D�V�L�Q�J�� �&�'�� �L�Q�� �W�K�H�� �F�D�V�H�� �R�I�� �%�����*��
�X�V�H���� �7�K�H�� �O�R�Q�J�H�U�� �&�'�� �U�H�G�X�F�H�V�� �W�K�H�� �S�H�D�N�� �F�\�O�L�Q�G�H�U��
�W�H�P�S�H�U�D�W�X�U�H�V�� �D�V�� �W�K�H�� �F�R�P�E�X�V�W�L�R�Q�� �S�U�R�F�H�H�G�V��
�W�R�Z�D�U�G�V�� �H�[�S�D�Q�V�L�R�Q�� �V�W�U�R�N�H �>�����@ ���W�K�H�� �S�H�D�N�� �R�I��
�1�+�5�5�� �Z�D�V�� �V�K�L�I�W�H�G�� �W�R�� �H�[�S�D�Q�V�L�R�Q�� �V�W�U�R�N�H���� �D�V�� �V�H�H�Q��
�L�Q�� �1�+�5�5�� �I�L�J�X�U�H�V������ �Z�K�L�F�K�� �U�H�V�X�O�W�V�� �L�Q�� �I�H�Z�H�U�� �1�2�[��
�H�P�L�V�V�L�R�Q�V���� �%�H�V�L�G�H�V���� �W�K�H�� �U�H�G�X�F�W�L�R�Q�� �R�I�� �1�2�[��
�H�P�L�V�V�L�R�Q�V�� �P�D�\�� �E�H�� �G�X�H���W�R���W�K�H�� �O�R�Z�� �F�D�O�R�U�L�I�L�F�� �Y�D�O�X�H��
�R�I�� �W�K�H�� �I�X�H�O�� �E�O�H�Q�G�V �>�����@�� �7�K�H�� �P�D�[�L�P�X�P�� �P�H�D�Q��
�G�H�F�U�H�D�V�H �L�Q�� �1�2�[�� �H�P�L�V�V�L�R�Q�V�� �Z�L�W�K�� �W�K�H�� �X�V�H�� �R�I��
�%�����*���� �Z�D�V�� �G�H�W�H�U�P�L�Q�H�G�� �E�\�� �������� �D�W�� �&�5�� ������������
�F�R�P�S�D�U�H�G�� �W�R�� �G�L�H�V�H�O���� �7�K�H�� �K�L�J�K�H�V�W�� �1�2�[�� �H�P�L�V�V�L�R�Q�V��
�Z�H�U�H���R�E�V�H�U�Y�H�G���I�R�U���G�L�H�V�H�O�� �I�X�H�O���� �,�W �F�R�X�O�G���E�H���G�X�H���W�R��
�L�W�V�� �K�L�J�K�� �F�D�O�R�U�L�I�L�F�� �Y�D�O�X�H�� �D�Q�G�� �I�D�V�W���E�X�U�Q�L�Q�J��
�F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���W�K�D�W���L�Q�F�U�H�D�V�H���W�K�H���5�3�5�5���D�Q�G �K�H�Q�F�H��
�W�K�H�� �F�\�O�L�Q�G�H�U�� �W�H�P�S�H�U�D�W�X�U�H���� �� �'�L�H�V�H�O�� �I�X�H�O�� �S�U�H�V�H�Q�W�H�G��
�W�K�H�� �K�L�J�K�H�V�W�� �S�H�D�N�� �5�3�5�5�� �W�K�D�Q�� �W�K�D�W�� �R�I�� �W�K�H�� �R�W�K�H�U��
�I�X�H�O�V�� �D�Q�G���W�K�L�V���F�R�X�O�G���E�H���R�Q�H���R�I���W�K�H���U�H�D�V�R�Q�V���I�R�U���W�K�H��
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�Y�D�U�\�� �Z�L�W�K�� �W�K�H�� �&�5�� �D�Q�G�� �H�Q�J�L�Q�H�� �O�R�D�G���� �+�R�Z�H�Y�H�U���� �D��
�V�W�U�R�Q�J�� �U�H�O�D�W�L�R�Q�V�K�L�S�� �E�H�W�Z�H�H�Q�� �&�2�� �H�P�L�V�V�L�R�Q�V�� �D�Q�G��
�I�X�H�O�� �Z�D�V�� �R�E�V�H�U�Y�H�G���� �$�V�� �V�H�H�Q�� �L�Q�� �&�2�� �I�L�J�X�U�H�V����
�G�L�H�V�H�O���S�U�R�G�X�F�H�G���K�L�J�K�H�U���&�2�� �H�P�L�V�V�L�R�Q�V���W�K�D�Q���W�K�R�V�H
�R�I�� �I�X�H�O�� �E�O�H�Q�G�V�� �D�W�� �D�O�O�� �&�5�V�� �D�Q�G�� �W�K�H�� �H�Q�J�L�Q�H�� �O�R�D�G�V��
�7�K�L�V�� �L�V�� �G�L�U�H�F�W�O�\�� �U�H�O�D�W�H�G�� �W�R�� �W�K�H�� �H�Q�K�D�Q�F�H�G��
�F�R�P�E�X�V�W�L�R�Q���� �%�H�F�D�X�V�H�� �G�L�H�V�H�O�� �I�X�H�O�� �S�U�R�Y�L�G�H�G�� �D��
�E�H�W�W�H�U�� �I�X�H�O���D�L�U�� �P�L�[�W�X�U�H�� �G�X�H�� �W�R�� �L�W�V�� �O�R�Z�� �Y�L�V�F�R�V�L�W�\��
�L�P�S�U�R�Y�H�G�� �I�X�H�O�� �F�R�P�E�X�V�W�L�R�Q�� �D�Q�G�� �D�F�F�H�O�H�U�D�W�H�G�� �W�K�H��
�I�R�U�P�D�W�L�R�Q���R�I���&�2���� �7�K�H���O�H�Y�H�O �R�I���&�2�� �H�P�L�V�V�L�R�Q�V���L�V��
�D�O�V�R�� �D�V�V�R�F�L�D�W�H�G�� �Z�L�W�K�� �W�K�H�� �I�X�H�O�� �F�R�Q�V�X�P�S�W�L�R�Q�� �D�Q�G��
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�K�L�J�K�H�U���&�2�� �H�P�L�V�V�L�R�Q�V�����)�X�H�O�� �E�O�H�Q�G�V�� �K�D�Y�H���D�� �O�R�Z�H�U��
�&���+�� �U�D�W�L�R�� �W�K�D�Q�� �W�K�D�W���R�I�� �G�L�H�V�H�O�� �E�H�F�D�X�V�H�� �R�I�� �R�[�\�J�H�Q��
�L�Q�� �W�K�H�� �F�K�H�P�L�F�D�O�� �V�W�U�X�F�W�X�U�H�� �R�I�� �W�K�H�� �E�L�R�G�L�H�V�H�O�� �D�Q�G��
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�F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �R�I�� �D�� �G�L�H�V�H�O���E�L�R�G�L�H�V�H�O���J�O�\�F�H�U�R�O��
�H�W�K�H�U�V�� �E�O�H�Q�G�� �Z�H�U�H�� �L�Q�Y�H�V�W�L�J�D�W�H�G�� �D�Q�G�� �W�K�H���R�E�W�D�L�Q�H�G��
�U�H�V�X�O�W�V�� �Z�H�U�H�� �F�R�P�S�D�U�H�G�� �Z�L�W�K�� �W�K�R�V�H�� �R�E�W�D�L�Q�H�G�� �D��
�G�L�H�V�H�O���E�L�R�G�L�H�V�H�O�� �E�O�H�Q�G�� �D�Q�G�� �Q�H�D�W�� �G�L�H�V�H�O���� �� �7�K�H��
�H�Q�J�L�Q�H�� �W�H�V�W�V �Z�H�U�H �U�H�Y�H�D�O�H�G�� �W�K�D�W�� �&�5�V �V�K�R�Z�H�G�� �W�K�H��
�V�D�P�H�� �H�I�I�H�F�W�V�� �R�Q�� �F�R�P�E�X�V�W�L�R�Q�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �D�Q�G��
�H�[�K�D�X�V�W�� �H�P�L�V�V�L�R�Q�V�� �I�R�U�� �D�O�O�� �W�H�V�W�� �I�X�H�O�V�� �+�R�Z�H�Y�H�U����
�%�����*���� �V�K�R�Z�H�G�� �V�O�L�J�K�W�O�\�� �E�H�W�W�H�U�� �F�R�P�E�X�V�W�L�R�Q��
�F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���D�W���&�5���R�I�� ������������ �F�R�P�S�D�U�H�G�� �W�R���R�W�K�H�U��
�I�X�H�O�V �D�Q�G�� �&�5�V�� �,�W�� �Z�D�V�� �D�O�V�R���R�E�V�H�U�Y�H�G�� �W�K�D�W���W�K�H�� �X�V�H��
�R�I�� �D�� �G�L�H�V�H�O���E�L�R�G�L�H�V�H�O�� �E�O�H�Q�G�� �F�R�Q�W�D�L�Q�L�Q�J�� ���� �Y�R�O��
�J�O�\�F�H�U�R�O�� �H�W�K�H�U�V�� �F�D�X�V�H�G�� �D�Q�� �L�Q�F�U�H�D�V�H�� �L�Q�� �+�&��
�H�P�L�V�V�L�R�Q�V�� �Z�K�L�O�H�� �U�H�G�X�F�H�G�� �W�K�H�� �1�2�; �H�P�L�V�V�L�R�Q�V�� �I�R�U��
�D�O�O���&�5���D�Q�G���H�Q�J�L�Q�H���O�R�D�G�V�����*�O�\�F�H�U�R�O���H�W�K�H�U�V���V�K�R�Z�H�G��
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�D�O�V�R�� �W�H�U�P�H�G�� �D�V�� �W�K�H�� �V�W�D�U�W�� �R�I�� �L�Q�M�H�F�W�L�R�Q�� ���6�2�,���� �D�Q�G��
�H�[�S�U�H�V�V�H�G�� �L�Q�� �W�H�U�P�V�� �R�I�� �F�U�D�Q�N�� �D�Q�J�O�H���� �� �,�Q�M�H�F�W�L�R�Q��
�W�L�P�L�Q�J �L�V�� �D�� �Y�L�W�D�O�� �S�D�U�D�P�H�W�H�U�� �I�R�U�� �F�R�P�E�X�V�W�L�R�Q�� �D�Q�G��
�K�H�Q�F�H���S�H�U�I�R�U�P�D�Q�F�H���D�Q�G���H�P�L�V�V�L�R�Q�V���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V��
�R�I�� �D�� �G�L�H�V�H�O�� �H�Q�J�L�Q�H�� �� �>���@�>���@�� �7�K�H�� �F�U�D�Q�N�� �D�Q�J�O�H��
�Z�K�H�U�H�� �I�X�H�O�� �L�Q�M�H�F�W�L�R�Q�� �L�V�� �V�W�D�U�W�H�G�� �F�D�Q�� �E�H�� �D�O�W�H�U�H�G��
���U�H�W�D�U�G�H�G�� �R�U �D�G�Y�D�Q�F�H�G���� �V�R �W�K�D�W�� �L�W�� �J�H�W�V�� �P�D�[�L�P�X�P��
�H�Q�J�L�Q�H�� �S�H�U�I�R�U�P�D�Q�F�H�� �S�U�R�Y�L�G�L�Q�J�� �W�K�H�� �H�P�L�V�V�L�R�Q�V��
�O�H�Y�H�O�� �L�V�� �O�R�Z�� �D�G�H�T�X�D�W�H �>�����@���� �>�����@���� �&�R�P�P�R�Q�O�\����
�D�G�Y�D�Q�F�L�Q�J�� �W�K�H�� �L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J�� �U�H�V�X�O�W�V�� �L�Q�� �E�H�W�W�H�U��
�I�X�H�O�� �H�F�R�Q�R�P�\�� �D�Q�G�� �K�L�J�K�� �H�Q�J�L�Q�H�� �S�H�U�I�R�U�P�D�Q�F�H�� �E�X�W��
�L�W�� �O�H�D�G�V�� �W�R�� �H�O�H�Y�D�W�H�G�� �1�2�[�� �H�P�L�V�V�L�R�Q�V �>�����@��
�+�R�Z�H�Y�H�U���� �L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J�� �F�D�Q�� �E�H�� �U�H�W�D�U�G�H�G�� �W�R��
�G�H�F�U�H�D�V�H�� �1�2�[�� �H�P�L�V�V�L�R�Q�V�� �W�K�D�W�� �F�D�X�V�H�� �D�Q�� �L�Q�F�U�H�D�V�H��
�L�Q�� �3�0�� �H�P�L�V�V�L�R�Q�V �>�����@���� �7�K�H�U�H�I�R�U�H���� �R�S�W�L�P�X�P��



�3�U�R�F�H�H�G�L�Q�J�V �R�I���,�1�&�2�6���������������������� �6�H�S�W�H�P�E�H�U �������������.�D�\�V�H�U�L���7�X�U�N�H�\
�L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J�� �E�H�L�Q�J�� �V�H�O�H�F�W�H�G�� �L�Q�� �D�� �G�L�H�V�H�O��
�H�Q�J�L�Q�H���� �D�Q�G�� �L�W�� �G�H�S�H�Q�G�V�� �R�Q�� �H�Q�J�L�Q�H�� �R�S�H�U�D�W�L�Q�J��
�F�R�Q�G�L�W�L�R�Q�V���D�Q�G���I�X�H�O���W�\�S�H���H�P�S�O�R�\�H�G����
�*�D�Q�D�S�D�W�K�\�� �H�W�� �D�O���� �>���@�� �V�K�R�Z�H�G�� �W�K�D�W�� �D�G�Y�D�Q�F�L�Q�J�� �W�K�H��
�L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J�� �I�U�R�P�� �W�K�H�� �I�D�F�W�R�U�\�� �V�H�W�W�L�Q�J�� �L�Q��
�-�D�W�U�R�S�K�D�� �E�L�R�G�L�H�V�H�O�� �I�X�H�O�O�H�G�� �H�Q�J�L�Q�H�� �F�D�X�V�H�G�� �D��
�U�H�G�X�F�W�L�R�Q�� �L�Q�� �E�U�D�N�H�� �V�S�H�F�L�I�L�F�� �I�X�H�O�� �F�R�Q�V�X�P�S�W�L�R�Q����
�+�&���� �&�2���� �D�Q�G�� �V�P�R�N�H�� �H�P�L�V�V�L�R�Q�V���� �%�U�D�N�H�� �W�K�H�U�P�D�O��
�H�I�I�L�F�L�H�Q�F�\���� �P�D�[�L�P�X�P�� �F�\�O�L�Q�G�H�U�� �S�U�H�V�V�X�U�H���� �D�Q�G��
�1�2�; �� �H�P�L�V�V�L�R�Q�V�� �D�O�V�R�� �L�Q�F�U�H�D�V�H�G�� �Z�L�W�K�� �D�G�Y�D�Q�F�L�Q�J��
�W�K�H�� �L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J���� �+�R�Z�H�Y�H�U���� �U�H�W�D�U�G�L�Q�J�� �W�K�H��
�L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J�� �O�H�G�� �W�R�� �D�Q�� �H�I�I�H�F�W�� �R�S�S�R�V�L�W�H�� �W�U�H�Q�G����
�7�K�H�� �R�S�W�L�P�X�P�� �L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J�� �I�R�U�� �-�D�W�U�R�S�K�D��
�I�X�H�O�O�H�G�� �G�L�H�V�H�O�� �H�Q�J�L�Q�H�� �Z�L�W�K�� �P�L�Q�L�P�X�P�� �H�P�L�V�V�L�R�Q�V��
�D�Q�G�� �P�D�[�L�P�X�P���S�H�U�I�R�U�P�D�Q�F�H���L�V���G�H�W�H�U�P�L�Q�H�G���D�V����������
�ž�&�$���� �� �%�X�W�� �W�K�H�� �P�L�Q�L�P�X�P���1�2�; �� �H�P�L�V�V�L�R�Q�V�� �Z�H�U�H��
�R�E�V�H�U�Y�H�G���D�W���L�Q�M�H�F�W�L�R�Q���W�L�P�L�Q�J���R�I�����������ž�&�$�������.�D�Q�Q�D�Q��
�D�Q�G�� �$�Q�D�Q�G�� �>�����@�� �V�W�X�G�L�H�G�� �W�K�H�� �F�R�P�E�L�Q�H�G�� �H�I�I�H�F�W�� �R�I��
�L�Q�M�H�F�W�L�R�Q�� �S�U�H�V�V�X�U�H�� �D�Q�G�� �L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J�� �R�Q��
�F�R�P�E�X�V�W�L�R�Q�� �D�Q�G�� �H�P�L�V�V�L�R�Q�V�� �R�I�� �D�� �G�L�H�V�H�O�� �H�Q�J�L�Q�H��
�S�R�Z�H�U�H�G�� �Z�L�W�K�� �Z�D�V�W�H�� �F�R�R�N�L�Q�J�� �R�L�O�� �E�L�R�G�L�H�V�H�O���� �7�K�H��
�L�Q�M�H�F�W�L�R�Q�� �S�U�H�V�V�X�U�H�� �R�I�� �������� �E�D�U�� �D�Q�G�� �L�Q�M�H�F�W�L�R�Q��
�W�L�P�L�Q�J���R�I�����������������ƒ�&�$���Z�D�V���I�R�X�Q�G���W�R���E�H���R�S�W�L�P�D�O���I�R�U��
�E�L�R�G�L�H�V�H�O���� �0�X�U�F�D�N�� �H�W�� �D�O���� �>�����@�� �L�Q�Y�H�V�W�L�J�D�W�H�G�� �W�K�H��
�H�I�I�H�F�W���R�I�� �L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J�� �R�Q�� �W�K�H�� �S�H�U�I�R�U�P�D�Q�F�H�� �R�I��
�D�� �G�L�H�V�H�O�� �H�Q�J�L�Q�H�� �S�R�Z�H�U�H�G�� �Z�L�W�K�� �G�L�H�V�H�O�H�W�K�D�Q�R�O��
�P�L�[�W�X�U�H���� �$�F�F�R�U�G�L�Q�J�� �W�R�� �W�K�H�L�U�� �U�H�V�X�O�W�V���� �H�Q�J�L�Q�H��
�S�H�U�I�R�U�P�D�Q�F�H�� �Z�D�V�� �L�P�S�U�R�Y�H�G�� �Z�L�W�K�� �W�K�H�� �D�G�G�L�W�L�R�Q�� �R�I��
�H�W�K�D�Q�R�O�� �D�Q�G�� �D�G�Y�D�Q�F�L�Q�J�� �W�K�H�� �L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J���� �7�K�H��
�R�S�W�L�P�X�P�� �S�H�U�I�R�U�P�D�Q�F�H�� �Y�D�O�X�H�V�� �Z�H�U�H�� �R�E�W�D�L�Q�H�G�� �D�W��
�W�K�H�� �L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J�� �R�I�� ���������� �ž�&�$�� �D�Q�G�� ������ �Y�R�O����
�H�W�K�D�Q�R�O�� �P�L�[�L�Q�J�� �U�D�W�H���� �� �*�Q�D�Q�D�V�H�N�D�U�D�Q�� �H�W�� �D�O���� �� �>�����@��
�F�D�U�U�L�H�G�� �R�X�W�� �H�Q�J�L�Q�H�� �W�H�V�W�V�� �Z�L�W�K�� �I�L�V�K�� �R�L�O�� �E�L�R�G�L�H�V�H�O��
�D�Q�G�� �L�W�V�� �E�O�H�Q�G�� �W�R�� �U�H�V�H�D�U�F�K�� �W�K�H�� �H�I�I�H�F�W�� �R�I�� �L�Q�M�H�F�W�L�R�Q��
�W�L�P�L�Q�J�� �R�Q�� �H�Q�J�L�Q�H�� �S�H�U�I�R�U�P�D�Q�F�H���� �H�P�L�V�V�L�R�Q�V���� �D�Q�G��
�F�R�P�E�X�V�W�L�R�Q�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���� �7�K�H�U�P�D�O�� �H�I�I�L�F�L�H�Q�F�\��
�Z�D�V���L�Q�F�U�H�D�V�H�G�����D�Q�G���1�2�; �����&�2�����D�Q�G���+�&���H�P�L�V�V�L�R�Q�V��
�G�H�F�U�H�D�V�H�G�� �E�\�� �U�H�W�D�U�G�D�W�L�R�Q�� �L�Q�� �W�K�H�� �L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J��
�I�R�U���E�L�R�I�X�H�O�� �E�O�H�Q�G�V�����$���V�L�P�L�O�D�U���W�U�H�Q�G���Z�D�V���R�E�V�H�U�Y�H�G��
�L�Q�� �F�R�P�E�X�V�W�L�R�Q�� �I�H�D�W�X�U�H�V���� �S�H�D�N�� �F�\�O�L�Q�G�H�U�� �S�U�H�V�V�X�U�H����
�L�J�Q�L�W�L�R�Q�� �G�H�O�D�\���� �F�R�P�E�X�V�W�L�R�Q�� �G�X�U�D�W�L�R�Q���� �D�Q�G�� �K�H�D�W��
�U�H�O�H�D�V�H�� �U�D�W�H�� �G�H�F�U�H�D�V�H�G�� �D�V�� �W�K�H�� �L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J��
�U�H�W�D�U�G�H�G�����3�D�O���H�W���D�O�����>�����@���V�W�X�G�L�H�G���W�K�H���X�W�L�O�L�]�D�W�L�R�Q���R�I��
�Z�D�V�W�H�� �S�O�D�V�W�L�F�� �S�\�U�R�O�\�]�H�G�� �R�L�O���G�L�H�V�H�O�� �E�O�H�Q�G�V�� �L�Q�� �D��
�V�L�Q�J�O�H���F�\�O�L�Q�G�H�U�� �G�L�H�V�H�O�� �H�Q�J�L�Q�H�� �Z�L�W�K�� �Y�D�U�\�L�Q�J��
�L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J���� �,�W�� �Z�D�V�� �L�Q�G�L�F�D�W�H�G�� �W�K�D�W�� �U�H�W�D�U�G�H�G��
�I�X�H�O�� �L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J�� �U�H�V�X�O�W�H�G�� �L�Q�� �O�R�Z�H�U�� �W�K�H�U�P�D�O��
�H�I�I�L�F�L�H�Q�F�\�� �D�Q�G�� �I�H�Z�H�U�� �1�2�; �� �H�P�L�V�V�L�R�Q�V�� �Z�K�L�O�H�� �L�W��
�F�D�X�V�H�G�� �K�L�J�K�H�U�� �&�2���� �+�&���� �D�Q�G�� �V�R�R�W�� �H�P�L�V�V�L�R�Q�V����
�3�O�D�P�R�Q�G�R�Q�� �D�Q�G�� �6�H�H�U�V�� �>�����@�� �S�H�U�I�R�U�P�H�G�� �D��
�S�D�U�D�P�H�W�U�L�F�� �V�W�X�G�\�� �R�I�� �W�K�H�� �S�L�O�R�W�P�D�L�Q�� �L�Q�M�H�F�W�L�R�Q��
�V�W�U�D�W�H�J�L�H�V�� �R�Q�� �W�K�H�� �S�H�U�I�R�U�P�D�Q�F�H�� �R�I�� �D�� �G�L�H�V�H�O�� �H�Q�J�L�Q�H��
�I�X�H�O�H�G�� �Z�L�W�K�� �Z�D�V�W�H�� �F�R�R�N�L�Q�J�� �E�L�R�G�L�H�V�H�O�G�L�H�V�H�O��

�E�O�H�Q�G���� �7�K�H�� �I�L�Q�G�L�Q�J�V�� �L�Q�G�L�F�D�W�H�G�� �W�K�D�W�� �W�K�H�� �L�J�Q�L�W�L�R�Q��
�G�H�O�D�\�� �R�I�� �W�K�H�� �P�D�L�Q�� �L�Q�M�H�F�W�L�R�Q�� �G�H�F�U�H�D�V�H�G�� �Z�L�W�K�� �W�K�H��
�S�L�O�R�W�� �L�Q�M�H�F�W�L�R�Q���� �$�� �F�R�P�E�L�Q�H�G�� �L�Q�M�H�F�W�L�R�Q�� �V�W�U�D�W�H�J�\��
���S�L�O�R�W�� ���� �P�D�L�Q�� �L�Q�M�H�F�W�L�R�Q���� �Z�L�W�K�� �V�O�L�J�K�W�O�\�� �U�H�W�D�U�G�H�G��
�P�D�L�Q�� �L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J�� �O�H�G�� �W�R�� �D�� �G�H�F�U�H�D�V�H�� �L�Q�� �3�0��
�D�Q�G���1�2�; ���H�P�L�V�V�L�R�Q�V����
�7�K�H���V�K�R�U�W���U�H�Y�L�H�Z���S�U�H�V�H�Q�W�H�G���D�E�R�Y�H�� �P�D�Q�L�I�H�V�W�V���W�K�D�W��
�L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J�� �K�D�V�� �D�� �V�L�J�Q�L�I�L�F�D�Q�W�� �H�I�I�H�F�W�� �R�Q��
�S�H�U�I�R�U�P�D�Q�F�H���� �H�P�L�V�V�L�R�Q�V���� �D�Q�G�� �F�R�P�E�X�V�W�L�R�Q��
�I�H�D�W�X�U�H�V�� �Z�K�H�Q�� �G�L�I�I�H�U�H�Q�W�� �I�X�H�O�V�� �X�V�H�G�� �L�Q�� �G�L�H�V�H�O��
�H�Q�J�L�Q�H�V���� �(�D�F�K�� �I�X�H�O�� �K�D�V�� �L�W�V�� �V�S�H�F�L�I�L�F�� �D�Q�G�� �G�L�I�I�H�U�H�Q�W��
�I�X�H�O���S�U�R�S�H�U�W�L�H�V���V�X�F�K���D�V���G�H�Q�V�L�W�\�����Y�L�V�F�R�V�L�W�\�����D�L�U���I�X�H�O��
�U�D�W�L�R���� �K�H�D�W�L�Q�J�� �Y�D�O�X�H���� �H�W�F������ �D�Q�G�� �W�K�H�V�H�� �I�X�H�O��
�S�U�R�S�H�U�W�L�H�V�� �D�I�I�H�F�W�� �W�K�H�� �L�Q�M�H�F�W�L�R�Q�� �V�W�U�D�W�H�J�\���� �6�R����
�L�Q�Y�H�V�W�L�J�D�W�L�R�Q�� �R�I�� �W�K�H�� �H�I�I�H�F�W�� �R�I�� �L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J�� �L�V��
�F�U�X�F�L�D�O�� �W�R�� �L�P�S�U�R�Y�H�� �W�K�H�� �S�H�U�I�R�U�P�D�Q�F�H�� �R�I�� �W�K�H�� �Q�H�Z��
�I�X�H�O�����,�Q���W�K�L�V���V�W�X�G�\�����D�V���D���F�R�Q�W�L�Q�X�D�W�L�R�Q���R�I���3�D�U�W���,�����W�K�H��
�H�I�I�H�F�W�V�� �R�I�� �J�O�\�F�H�U�R�O�� �H�W�K�H�U�V�� �R�Q�� �F�R�P�E�X�V�W�L�R�Q�� �D�Q�G��
�H�[�K�D�X�V�W�� �H�P�L�V�V�L�R�Q�V�� �R�I�� �D�� �G�L�H�V�H�O�� �H�Q�J�L�Q�H�� �D�W�� �Y�D�U�L�R�X�V��
�L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J�V�� �Z�H�U�H�� �H�[�S�H�U�L�P�H�Q�W�D�O�O�\��
�L�Q�Y�H�V�W�L�J�D�W�H�G����
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�+�&�� �H�P�L�V�V�L�R�Q�V�� �I�R�U�� �D�O�O�� �W�H�V�W���I�X�H�O�V�� �D�U�H���G�H�P�R�Q�V�W�U�D�W�H�G��
�L�Q�� �)�L�J�X�U�H�� ������ �,�W�� �L�V�� �R�E�V�H�U�Y�H�G�� �W�K�D�W�� �+�&�� �H�P�L�V�V�L�R�Q�V��
�G�H�F�U�H�D�V�H�G�� �D�V�� �W�K�H�� �L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J�� �U�H�W�D�U�G�H�G���� �E�X�W��
�+�&�� �H�P�L�V�V�L�R�Q�V�� �U�D�L�V�H�G�� �D�V�� �W�K�H�� �H�Q�J�L�Q�H�� �O�R�D�G��
�L�Q�F�U�H�D�V�H�G���� �7�K�H�� �G�H�F�U�H�P�H�Q�W���R�I�� �+�&�� �H�P�L�V�V�L�R�Q�V�� �Z�L�W�K��
�U�H�W�D�U�G�L�Q�J�� �W�K�H�� �L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J�� �Z�D�V�� �G�X�H�� �W�R��
�F�R�Q�Y�H�Q�L�H�Q�W�� �F�\�O�L�Q�G�H�U�� �W�H�P�S�H�U�D�W�X�U�H�� �I�R�U�� �E�H�W�W�H�U�� �I�X�H�O��
�D�L�U�� �P�L�[�W�X�U�H�� �I�R�U�P�D�W�L�R�Q���� �+�L�J�K�� �F�\�O�L�Q�G�H�U��
�W�H�P�S�H�U�D�W�X�U�H�V�� �I�D�F�L�O�L�W�D�W�H�� �I�X�H�O�� �H�Y�D�S�R�U�D�W�L�R�Q���� �D�Q�G�� �D�L�U��
�I�X�H�O���P�L�[�L�Q�J���W�K�D�W���L�P�S�U�R�Y�H�V���W�K�H���F�R�P�E�X�V�W�L�R�Q���R�I���I�X�H�O��
�U�H�V�X�O�W�V���L�Q���O�R�Z�H�U���+�&���H�P�L�V�V�L�R�Q�V�����7�K�H���L�Q�F�U�H�P�H�Q�W���R�I��
�+�&�� �H�P�L�V�V�L�R�Q�V�� �Z�L�W�K�� �D�Q�� �L�Q�F�U�H�D�V�H�� �L�Q�� �H�Q�J�L�Q�H�� �O�R�D�G��
�Z�D�V�� �O�L�Q�N�H�G�� �Z�L�W�K�� �W�K�H�� �D�L�U���I�X�H�O�� �U�D�W�L�R���� �:�L�W�K�� �W�K�H�� �U�L�V�H��
�L�Q�� �H�Q�J�L�Q�H�� �O�R�D�G���� �P�R�U�H�� �I�X�H�O�� �L�V�� �L�Q�M�H�F�W�H�G�� �L�Q�� �W�K�H��
�F�\�O�L�Q�G�H�U���� �D�Q�G�� �W�K�L�V�� �F�D�X�V�H�V�� �O�R�F�D�O�O�\�� �U�L�F�K�� �P�L�[�W�X�U�H��
�U�H�J�L�R�Q�V�� �W�K�D�W�� �F�R�Q�W�U�L�E�X�W�H�� �W�R�� �W�K�H�� �I�R�U�P�D�W�L�R�Q�� �R�I�� �+�&��
�H�P�L�V�V�L�R�Q�V���>���@������
�$�O�V�R���� �L�W�� �L�V�� �V�H�H�Q�� �W�K�D�W�� �%�����*���� �S�U�R�G�X�F�H�G�� �I�H�Z�H�U�� �+�&��
�H�P�L�V�V�L�R�Q�V���W�K�D�Q���W�K�D�W���R�I���G�L�H�V�H�O���I�X�H�O���D�W���W�K�H���L�Q�M�H�F�W�L�R�Q��
�W�L�P�L�Q�J�� �R�I�� �������� �ž�&�$�� �D�Q�G���������� �ž�&�$���� �+�R�Z�H�Y�H�U���� �L�W��
�F�D�X�V�H�G�� �D�� �F�R�Q�V�L�G�H�U�D�E�O�H�� �L�Q�F�U�H�D�V�H�� �L�Q�� �+�&�� �H�P�L�V�V�L�R�Q�V��
�D�W�� �V�W�D�Q�G�D�U�G�� �L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J�� �F�R�P�S�D�U�H�G�� �W�R�� �G�L�H�V�H�O����
�$�W�� �W�K�L�V�� �R�S�H�U�D�W�L�Q�J�� �F�R�Q�G�L�W�L�R�Q���� �%�����*���� �J�H�Q�H�U�D�W�H�G��
�K�L�J�K�H�U�� �+�&�� �H�P�L�V�V�L�R�Q�V�� �E�\�� �������� �D�Q�G�� ��������
�D�Y�H�U�D�J�H�O�\���� �F�R�P�S�D�U�H�G�� �W�R�� �%�����*���� �D�Q�G�� �'����
�U�H�V�S�H�F�W�L�Y�H�O�\�����7�K�H���G�H�F�U�H�D�V�H���L�Q���+�&���H�P�L�V�V�L�R�Q�V���Z�L�W�K��
�U�H�W�D�U�G�L�Q�J�� �W�K�H�� �L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J�� �F�R�X�O�G�� �G�H�S�H�Q�G�� �R�Q��
�K�L�J�K�� �H�[�K�D�X�V�W�� �J�D�V�� �W�H�P�S�H�U�D�W�X�U�H���� �6�R�P�H�� �I�R�U�P�H�G��



�3�U�R�F�H�H�G�L�Q�J�V �R�I���,�1�&�2�6���������� ���������� �6�H�S�W�H�P�E�H�U ���������� �.�D�\�V�H�U�L���7�X�U�N�H�\
�K�\�G�U�R�F�D�U�E�R�Q�V�� �F�R�X�O�G�� �E�H�� �R�[�L�G�L�]�H�G�� �D�W�� �E�R�W�K��
�H�[�S�D�Q�V�L�R�Q�� �V�W�U�R�N�H�� �D�Q�G�� �H�[�K�D�X�V�W���V�W�U�R�N�H�� �G�X�H���W�R�� �K�L�J�K��
�W�H�P�S�H�U�D�W�X�U�H�V �W�K�D�W �F�D�X�V�H�G�� �I�H�Z�H�U�� �+�&�� �H�P�L�V�V�L�R�Q�V��
�>���@���� �>�����@���� �>�����@�� �$�G�G�L�W�L�R�Q�D�O�O�\���� �W�K�H�� �U�D�W�H�� �R�I�� �+�&��
�R�[�L�G�D�W�L�R�Q�� �I�R�U�� �E�O�H�Q�G�H�G�� �I�X�H�O�� �P�L�J�K�W���K�D�Y�H�� �L�Q�F�U�H�D�V�H�G��
�R�Z�L�Q�J �W�R�� �W�K�H�� �R�[�\�J�H�Q�� �F�R�Q�W�H�Q�W�� �R�I�� �E�L�R�G�L�H�V�H�O�� �D�Q�G��
�J�O�\�F�H�U�R�O���H�W�K�H�U�V��
�)�X�U�W�K�H�U�P�R�U�H�����W�K�H���O�R�Z���+�&���H�P�L�V�V�L�R�Q�V���R�I���%�����*�����D�W��
�L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J�� �R�I�� �������� �ž�&�$�� �Z�D�V�� �E�H�F�D�X�V�H�� �R�I��
�V�K�R�U�W�H�U�� �L�J�Q�L�W�L�R�Q�� �G�H�O�D�\�� �,�Q�� �G�L�H�V�H�O�� �H�Q�J�L�Q�H��
�F�R�P�E�X�V�W�L�R�Q���� �W�K�H�� �O�H�Y�H�O�� �R�I�� �+�&�� �H�P�L�V�V�L�R�Q�V�� �I�U�R�P�� �W�K�H��
�R�Y�H�U�O�H�D�Q�� �U�H�J�L�R�Q�V�� �G�H�S�H�Q�G�V�� �R�Q�� �W�K�H�� �D�P�R�X�Q�W�� �R�I�� �I�X�H�O��
�L�Q�M�H�F�W�H�G�� �G�X�U�L�Q�J�� �W�K�H�� �,�'�� �>�����@�� �$�Q�� �L�Q�F�U�H�D�V�H�� �L�Q�� �,�'��
�F�R�X�O�G���S�U�R�P�R�W�H���W�K�H���T�X�H�Q�F�K�L�Q�J���H�I�I�H�F�W���L�Q���W�K�H���O�H�D�Q�H�U��
�P�L�[�W�X�U�H�� �]�R�Q�H�V�� �L�Q���W�K�H�� �F�\�O�L�Q�G�H�U �W�K�D�W �F�D�X�V�H�V�� �K�L�J�K�H�U��
�+�&�� �I�R�U�P�D�W�L�R�Q�� �>�����@�� �7�K�H�U�H�I�R�U�H���� �W�K�H �V�K�R�U�W�H�U�� �,�'��
�Z�L�W�K�� �W�K�H�� �X�V�H���R�I�� �%�����*���� �U�H�V�X�O�W�H�G�� �L�Q�� �D�� �G�H�F�U�H�D�V�H�� �L�Q��
�+�&���H�P�L�V�V�L�R�Q�V��

�)�L�J�X�U�H���������&�2���H�P�L�V�V�L�R�Q�V���Y�V�� �6�2�,���I�R�U���W�H�V�W��
�I�X�H�O�V��

�)�L�J�X�U�H���������+�&���H�P�L�V�V�L�R�Q�V �Y�V�� �6�2�, �I�R�U���W�H�V�W���I�X�H�O�V��

�1�2�[�� �H�P�L�V�V�L�R�Q�� �R�I�� �W�K�H�� �W�H�V�W�� �I�X�H�O�V�� �D�W�� �Y�D�U�L�R�X�V��
�L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J�V �D�Q�G�� �H�Q�J�L�Q�H�� �O�R�D�G�� �L�V�� �V�K�R�Z�Q�� �L�Q��
�)�L�J�X�U�H�� ������ �$�V���V�H�H�Q�� �L�Q�� �W�K�L�V�� �I�L�J�X�U�H���� �1�2�[�� �H�P�L�V�V�L�R�Q�V��
�L�Q�F�U�H�D�V�H�G���Z�L�W�K���L�Q�F�U�H�D�V�L�Q�J���H�Q�J�L�Q�H���O�R�D�G���I�R�U���D�O�O���W�H�V�W��
�I�X�H�O�V�� �G�X�H�� �W�R�� �K�L�J�K�H�U�� �F�R�P�E�X�V�W�L�R�Q�� �W�H�P�S�H�U�D�W�X�U�H��
�E�U�R�X�J�K�W�� �D�E�R�X�W�� �E�\�� �W�K�H�� �L�Q�F�U�H�D�V�L�Q�J�� �I�X�H�O���D�L�U��
�H�T�X�L�Y�D�O�H�Q�F�H�� �U�D�W�L�R�� �>���@���� �0�R�U�H�R�Y�H�U���� �L�W�� �L�V�� �F�O�H�D�U�� �I�U�R�P��
�W�K�H�� �I�L�J�X�U�H�� �W�K�D�W���1�2�[�� �H�P�L�V�V�L�R�Q�V�� �U�H�D�F�K�H�G�� �X�S���W�R���W�K�H��
�P�D�[�L�P�X�P�� �O�H�Y�H�O�� �I�R�U�� �D�O�O�� �W�H�V�W�� �I�X�H�O�V �D�W�� �V�W�D�Q�G�D�U�G��
�L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J���� �D�Q�G�� �U�H�G�X�F�H�G�� �E�\�� �D�G�Y�D�Q�F�L�Q�J�� �R�U��
�U�H�W�D�U�G�L�Q�J�� �W�K�H�� �L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J�� �E�H�\�R�Q�G�� �V�W�D�Q�G�D�U�G��
�L�Q�M�H�F�W�L�R�Q���W�L�P�L�Q�J�����7�K�H���U�H�D�V�R�Q�V���I�R�U���W�K�L�V���W�U�H�Q�G���P�L�J�K�W��
�E�H�� �W�K�H�� �P�D�[�L�P�X�P�� �F�\�O�L�Q�G�H�U�� �S�U�H�V�V�X�U�H�� �D�Q�G�� �L�W�V��
�O�R�F�D�W�L�R�Q�����7�K�H���P�D�[�L�P�X�P���F�\�O�L�Q�G�H�U���S�U�H�V�V�X�U�H���Y�D�O�X�H�V��
�V�X�E�V�W�D�Q�W�L�D�O�O�\���L�Q�F�U�H�D�V�H�G���E�\���F�K�D�Q�J�L�Q�J���W�K�H���L�Q�M�H�F�W�L�R�Q��
�W�L�P�L�Q�J�� �I�U�R�P�� �������� �ž�&�$�� �W�R���������� �ž�&�$�� �K�R�Z�H�Y�H�U����
�I�X�U�W�K�H�U���U�H�W�D�U�G�L�Q�J���W�K�H���L�Q�M�H�F�W�L�R�Q���W�L�P�L�Q�J���E�H�\�R�Q�G���W�R����
�������ž�&�$���G�L�G���Q�R�W���F�D�X�V�H���D���V�L�J�Q�L�I�L�F�D�Q�W���L�Q�F�U�H�D�V�H���L�Q���W�K�H��
�P�D�[�L�P�X�P�� �F�\�O�L�Q�G�H�U�� �S�U�H�V�V�X�U�H���� �� �$�O�V�R���� �D�V�� �W�K�H��
�L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J�� �U�H�W�D�U�G�H�G�� �W�K�H�� �F�R�P�E�X�V�W�L�R�Q��



�3�U�R�F�H�H�G�L�Q�J�V �R�I���,�1�&�2�6���������������������� �6�H�S�W�H�P�E�H�U �������������.�D�\�V�H�U�L���7�X�U�N�H�\
�S�U�R�F�H�V�V�� �L�V�� �V�K�L�I�W�H�G�� �W�R�� �H�[�S�D�Q�V�L�R�Q�� �V�W�U�R�N�H���� �O�H�D�G�V�� �W�R��
�O�R�Z�H�U�� �F�R�P�E�X�V�W�L�R�Q�� �W�H�P�S�H�U�D�W�X�U�H���� �D�Q�G�� �K�H�Q�F�H��
�U�H�G�X�F�H�V�� �W�K�H�� �O�H�Y�H�O�� �R�I�� �1�2�[�� �H�P�L�V�V�L�R�Q�V���� �*�O�\�F�H�U�R�O��
�H�W�K�H�U�V�
�� �F�H�W�D�Q�H�� �Q�X�P�E�H�U�� �L�V�� �O�R�Z�� �>�����@���� �>�����@����
�+�R�Z�H�Y�H�U���� �W�K�H�� �O�R�Z�� �E�R�L�O�L�Q�J�� �S�R�L�Q�W�� �W�H�P�S�H�U�D�W�X�U�H�� �R�I��
�J�O�\�F�H�U�R�O�� �H�W�K�H�U�V�� �P�L�J�K�W�� �K�D�Y�H�� �F�D�X�V�H�G�� �D�� �G�H�F�U�H�D�V�H�� �L�Q��
�S�K�\�V�L�F�D�O�� �L�J�Q�L�W�L�R�Q�� �G�H�O�D�\���� �L�Q�� �W�X�U�Q���� �P�R�U�H�� �I�X�H�O�� �Z�D�V��
�E�X�U�Q�H�G���E�H�I�R�U�H���7�'�&���W�K�D�W���O�H�D�G�V���W�R���K�L�J�K�H�U���F�\�O�L�Q�G�H�U��
�S�U�H�V�V�X�U�H���� �D�Q�G�� �K�H�Q�F�H�� �K�L�J�K�H�U�� �1�2�;�� �I�R�U�P�D�W�L�R�Q�� �U�D�W�H����
�7�K�L�V���H�Y�H�Q�W���F�R�X�O�G���E�H���G�R�P�L�Q�D�Q�W���R�Q���1�2�; ���I�R�U�P�D�W�L�R�Q��
�D�W�� �W�K�H�� �D�G�Y�D�Q�F�H�G�� �L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J���� �+�R�Z�H�Y�H�U���� �W�K�H��
�X�W�L�O�L�]�D�W�L�R�Q�� �R�I�� �J�O�\�F�H�U�R�O�� �H�W�K�H�U�V�� �D�V�� �D�� �I�X�H�O�� �D�G�G�L�W�L�Y�H��
�V�H�H�P�V�� �W�R�� �E�H�� �D�Q�� �H�I�I�H�F�W�L�Y�H�� �Z�D�\�� �W�R�� �U�H�G�X�F�H�� �1�2�; ��
�H�P�L�V�V�L�R�Q�V���D�W���W�K�H���V�W�D�Q�G�D�U�G���L�Q�M�H�F�W�L�R�Q���W�L�P�L�Q�J�����,�W���Z�D�V��
�G�H�W�H�U�P�L�Q�H�G�� �W�K�D�W�� �%�����*������ �� �D�Y�H�U�D�J�H�O�\�� �O�H�V�V�H�Q�H�G�� �W�K�H����
�1�2�; �� �H�P�L�V�V�L�R�Q�V�� �E�\�� �� �������� �D�Q�G�� ���������� �D�W�� �L�Q�M�H�F�W�L�R�Q��
�W�L�P�L�Q�J�� �R�I�� �������� �ž�&�$���� �F�R�P�S�D�U�H�G�� �W�R�� �%�����*���� �D�Q�G�� �'����
�U�H�V�S�H�F�W�L�Y�H�O�\����
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�)�L�J�X�U�H���������1�2�;���H�P�L�V�V�L�R�Q�V���Y�V�����6�2�,���I�R�U���W�H�V�W��

�I�X�H�O�V����

�7�K�H�� �&�2���� �H�P�L�V�V�L�R�Q�� �R�I�� �W�K�H�� �W�H�V�W�� �I�X�H�O�V�� �D�W�� �Y�D�U�L�R�X�V��
�L�Q�M�H�F�W�L�R�Q�� �W�L�P�L�Q�J�� �D�Q�G�� �H�Q�J�L�Q�H�� �O�R�D�G�� �L�V�� �V�K�R�Z�Q�� �L�Q��

�)�L�J�X�U�H�� �������� �$�V�� �Z�L�W�Q�H�V�V�H�G�� �L�Q�� �&�2�� �H�P�L�V�V�L�R�Q�V���� �Q�R��
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