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1. Chemistry Validation 
1.1. General Considerations 

All the chemicals were purchased from commercially available suppliers and used without purification. 
Automated flash chromatography was performed with Biotage Isolera Prime system. High-performance 
liquid chromatography (HPLC) was performed using a Shimadzu LC-2010A HT system equipped with a 



Bioscan B-FC-1000 radiation detector. 1H and 13C NMR spectra: Varian 400 apparatus (400 MHz for 1H 
NMR and 101 MHz for 13C NMR), in DMSO-d6 or CDCl3 unless otherwise indicated, δ in ppm rel. to 
tetramethylsilane (δ = 0), J in Hz. Mass spectra were measured on an Agilent Q-TOF HPLC-MS or VG 
(Micromass) 70-250-S Magnetic sector mass spectrometer employing the electrospray ionization (ESI) 
method. 
 

1.2. Large Scale Synthesis of COU precursor 

 

Supplemental Figure 1. 

4-Methyl-7-(pyridin-4-yloxy)-2H-chromen-2-one (3): 

To a round bottom flask, 4-methylumbelliferone (12 mmol, 1.2 eq) was dissolved in DMF (16 mL). This 
was then heated to 140oC for 15 minutes. 4-chloropyridine [1] (1.5 g, 1 eq) was added portion-wise to the 
reaction mixture. Reaction was allowed to stir at 140oC overnight. Next day, the reaction was quenched 
with sat. K2CO3 and subsequently extracted  with ethyl acetate and water. Organic fraction was dried over 
Na2SO4. Product was purified by silica gel flash column chromatography (hexanes: ethyl acetate 
gradient). 

Product collected in 12% yield. 
1H NMR (400 MHz; CDCl3)/δ (ppm): 7.60 (1H, d, J = 8.7 Hz), 6.94 (1H, dd, J = 8.7, 2.4 Hz), 6.84(1H, d, 
J= 2.4, 6.09 (1H, s), 5.28 (1H, s), 3.49 (2H, s), 5.24(1H, s), 3.39 (2H, d, J = 3.1 Hz), 3.05 (2H, t, J = 5.9 
Hz), 2.35 (3H, s) 
 
13C NMR (100 MHz; CD3OD)/δ (ppm): 161.43, 159.41, 154.60, 153.75, 150.34, 126.20, 114.96, 114.56, 
111.85, 108.55, 104.80, 47.44, 47.01, 42.48, 42.07, 25.93, 17.38 
 
HRMS: calculated for [M]+ (M = C18H19NO3), 258.1085, found 258.1125.  
 
HPLC Column: Gemini NX 5μ C18 110 A 250 x 4.6 mm 

HPLC Buffer: 50 mM NH4HCO3 50% MeCN pH 10 

Flow rate: 1.5 mL/min 

 
7-((1-Allyl-1,2,3,6-tetrahydropyridin-4-yl)oxy)-4-methyl-2H-chromen-2-one (4):  
Prepared as previously described by Brooks, et. al., 2020.1 
 
4-Methyl-7-((1,2,3,6-tetrahydropyridin-4-yl)-oxy)-2H-chromen-2-one (COU) (5): 
Prepared as previously described by Brooks, et. al., 2020.1  
 

1.3. Large Scale Synthesis of COU standard 



  

Supplemental Figure 2. 

4-Methyl-7-((1-methyl-1,2,3,6-tetrahydropyridin-4-yl)oxy)-2H-chromen-2-one 

4-Methyl-7-(pyridin-4-yloxy)-2H-chromen-2-one (1.0 g, 3.95 mmol) was dissolved in DCM (20 mL). 
Methyltriflate (1.36 mL, 11.85 mmol) was added to the reaction dropwise and stirred overnight. Next day, 
DCM was evaporated. Residue was dissolved in MeOH (20 mL) and cooled at 0 oC. Sodium borohydride 
(597.3 mg, 15.8 mmol) was added and stirred for 2 hrs. Next day, the reaction was quenched with sat. 
K2CO3 and subsequently extracted  with ethyl acetate and water. Organic fraction was dried over Na2SO4. 
Product was purified by silica gel flash column chromatography (DCM: Methanol gradient). 

 

Product collected in 35.3% yield (377.6 mg). 
1H NMR (400 MHz; CDCl3)/δ (ppm): 7.54 (1H, d, J = 8.6 Hz), 7.04-6.96 (2H, m), 6.18 (1H, d, J = 1.3 
Hz), 5.15-5.09 (1H, m), 3.30-3.22 (2H, m), 2.92 (2H, t, J = 5.9), 2.58 (2H, s), 2.49 (2H, s), 2.40 (3H, s) 
 
13C NMR (100 MHz; CDCl3)/δ (ppm): 160.92, 158.73, 154.83, 152.32, 150.59, 125.91, 115.61, 115.33, 
113.18, 106.53, 52.50, 51.74, 44.68, 26.41, 18.78 
 
HRMS: calculated for [M]+ (M = C18H19NO3), 272.1242, found 272.1281.  
 
HPLC Column: Gemini NX 5μ C18 110 A 250 x 4.6 mm 

HPLC Buffer: 50 mM NH4HCO3 50% MeCN pH 10 

Flow rate: 1.5 mL/min 

Manufacturing Process for [11C[COU for Injection (API + Excipients) PET Drug Product 

Unless otherwise stated, reagents and solvents were commercially available and used without further 
purification:. Ethanol (200 proof, USP) was purchased from Decon Laboratories, Inc. Sodium 
chloride0.9%, USP was sourced from Hospira. Other synthesis components were obtained as follows: 
Sterile vials were obtained from Hollister-Stier;C18 Sep-Pak’s were purchased from Waters. Prior to use 
C18 Sep-Pak’s were flushed with ethanol (10 mL) and sterile water (10 mL). Acetonitrile was purchased 
from Alfa Aesar.  

  



Supplemental Figure 3: COU Manufacturing Flow Diagram 

 

 

2. In Vivo Dosimetry 
2.1. Biodistribution 

For each timepoint, male (n=2) and female (n=2) Sprague Dawley (SD) rats weighing 161–251 g 
were anesthetized using isoflurane and subsequently injected with 150–500 μCi of [11C]COU via 
femoral vein.2 Pressure was applied to the injection site to stop bleeding. The rats were allowed to 

Precursor (1.0 mg) in 0.1 mL of dry DMSO 
was added to the reactor 

Methylation in the reactor for 3 minutes at 
room temperature 

Reaction diluted with 1 mL of HPLC buffer 

Load onto HPLC column 

Collect product peak 

Loaded onto C18 SepPak 

Irradiate the desired C11 targer and delivered 
to the box to synthesize [11C]MeOTf 

Wash the resin with water and air dry for one 
minute 

Elute from C18 1cc vac 

Stir to form uniform solution 

Pass through sterile filter to dose vial that has 
been assembled aseptically 
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MeCN at pH 10) 
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recover from the anesthetic and resume normal activity. Each animal was sacrificed by 
decapitation at either 10, 20, 60, or 120 min post injection. Tissues and fluids were excised, 
homogenized, and counted for radioactivity in an auto-gamma counter to determine dosimetry and 
biodistribution. Brain samples included striatum, whole cerebral cortex, hippocampus, 
hypothalamus, and cerebellum. The results were corrected for radioactive decay and expressed in 
terms of percent-injected dose per gram of tissue (%ID/g) (Supplemental Table 1). Each data point 
represents the mean values from the four animals used for the experiment.  

Supplemental Table 1. [11C]COU biodistribution in rodents shown as %ID/g of tissue 
(average of n=4 per timepoint).  

ORGANS 10 min 20 min 60 min 120 min 

BRAIN 0.155 0.101 0.068 0.079 

EYEBALLS 0.109 0.056 0.036 0.029 

HEART 0.102 0.081 0.057 0.070 

LUNG 0.195 0.107 0.049 0.035 

LIVER 0.626 0.603 0.085 0.039 

PANCREAS 0.212 0.172 0.072 0.067 

SPLEEN 0.211 0.185 0.098 0.088 

ADRENAL 0.252 0.354 0.211 0.218 

KIDNEY 1.546 0.475 0.124 0.096 

ADIPOSE 0.022 0.026 0.017 0.008 

STOMACH 0.368 0.217 0.075 0.024 

CONTENTS OF STOMACH 0.284 0.211 0.568 0.013 

SMALL INTESTINE 0.819 0.777 0.939 0.219 

CONTENTS OF SMALL INTESTINE 0.130 0.167 0.933 0.821 

CAECUM 0.095 0.068 0.062 0.151 

CONTENTS OF CAECUM 0.012 0.004 0.014 0.576 

LARGE INTESTINE 0.126 0.114 0.069 0.052 

CONTENTS OF LARGE INTESTINE 0.015 0.015 0.013 0.013 

OVARY 0.168 0.229 0.084 0.059 

UTERUS 0.129 0.084 0.060 0.058 

MUSCLE 0.021 0.020 0.017 0.012 

BONE 0.051 0.051 0.028 0.022 

BLOOD 0.033 0.030 0.015 0.009 

TESTES 0.101 0.052 0.037 0.025 



2.2. Human Dosimetry Estimates 

The biodistribution data was used to estimate human internal radiation dosimetry, calculated from 
rat biodistribution using the MIRD formalism Table 2.3 Consistent with the short half-life of 
carbon-11 (20 min), dosimetry burden is estimated to be low. The bladder wall was estimated to 
receive the largest dose, 0.168 rem/mCi. Applying the guidelines of RDRCs operating in the 
United States, the dose limit for adults is defined as follows: 30 mSv per single injection for the 
whole body, lens of the eyes, red marrow, and gonads; 50 mSv per year for the whole body, lens 
of the eyes, red marrow, and gonads; 50 mSv per single injection for all other organs; and 150 mSv 
per year for all other organs (FDA 21 CFR 361.1). The estimated dosimetry for [11C]COU allows 
administration of up to 2 x 18 mCi doses of [11C]COU with an effective dose of 3.06 mSv, this 
falls well within the acceptable limits established by the RDRC. 

3. References 
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4. 1H NMR, 13C NMR, HRMS, and HPLC spectra 
4.1. 4-methyl-7-((1,2,3,6-tetrahydropyridin-4-yl)oxy)-2H-chromen-2-one 

Supplemental Figure 4. 1H NMR of 4-methyl-7-((1,2,3,6-tetrahydropyridin-4-yl)oxy)-2H-chromen-
2-one 

 

 

 

 

 

 

 

 

 

 



 

 

Supplemental Figure 5. 13C NMR of 4-methyl-7-((1,2,3,6-tetrahydropyridin-4-yl)oxy)-2H-chromen-2-
one 

 

Supplemental Figure 6. HRMS of 4-methyl-7-((1,2,3,6-tetrahydropyridin-4-yl)oxy)-2H-chromen-2-one 

 



 

Supplemental Figure 7. Analytical HPLC of 4-methyl-7-((1,2,3,6-tetrahydropyridin-4-yl)oxy)-2H-
chromen-2-one 

  



4.2 4-methyl-7-((1-methyl-1,2,3,6-tetrahydropyridin-4-yl)oxy)-2H-chromen-2-one 

 

Supplemental Figure 8. 1H NMR of 4-methyl-7-((1-methyl-1,2,3,6-tetrahydropyridin-4-yl)oxy)-2H-
chromen-2-one 



 

Supplemental Figure 9. 13C NMR of 4-methyl-7-((1-methyl-1,2,3,6-tetrahydropyridin-4-yl)oxy)-2H-
chromen-2-one 

 

Supplemental Figure 10. HRMS of 4-methyl-7-((1-methyl-1,2,3,6-tetrahydropyridin-4-yl)oxy)-2H-
chromen-2-one 

 

 



Supplemental Figure 11. Analytical HPLC of 4-methyl-7-((1-methyl-1,2,3,6-tetrahydropyridin-4-
yl)oxy)-2H-chromen-2-one 

  



Supplemental Figure 12. Analytical HPLC of [11C]COU 



 

Supplemental Figure 13. Semi-preparative HPLC of [11C]COU 
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ϯ͘� Z�^h>d^�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϳ�

ϯ͘ϭ͘� �ůŝŶŝĐĂů�KďƐĞƌǀĂƚŝŽŶƐ�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϳ�

ϯ͘Ϯ͘� �ŽĚǇ�tĞŝŐŚƚ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϳ�

ϯ͘ϯ͘� &ŽŽĚ��ŽŶƐƵŵƉƚŝŽŶ�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϴ�

ϯ͘ϰ͘� KƌŐĂŶ�tĞŝŐŚƚƐ�ĂŶĚ�EĞĐƌŽƉƐǇ�'ƌŽƐƐ�&ŝŶĚŝŶŐƐ�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϴ�

ϯ͘ϱ͘� ,ĞŵĂƚŽůŽŐǇ�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϭϬ�

ϯ͘ϲ͘� �ůŝŶŝĐĂů��ŝŽĐŚĞŵŝƐƚƌǇ�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϭϮ�

ϯ͘ϳ͘� ,ŝƐƚŽƉĂƚŚŽůŽŐǇ�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϭϴ�

ϰ͘� �KE�>h^/KE�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϭϴ�

�ƉƉĞŶĚŝǆ�/͘�/ŶĚŝǀŝĚƵĂů��ŽĚǇ�tĞŝŐŚƚ�ŽǀĞƌ�dŝŵĞ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϭϵ�

�ƉƉĞŶĚŝǆ�//͘�/ŶĚŝǀŝĚƵĂů�KƌŐĂŶ�tĞŝŐŚƚƐ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϮϬ�

�ƉƉĞŶĚŝǆ�///͘��/ŶĚŝǀŝĚƵĂů�,ĞŵĂƚŽůŽŐǇ�sĂůƵĞƐ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϮϮ�

�ƉƉĞŶĚŝǆ�/s͘��/ŶĚŝǀŝĚƵĂů��ŝŽĐŚĞŵŝƐƚƌǇ�sĂůƵĞƐ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�Ϯϲ�

�ƉƉĞŶĚŝǆ�s͘��/ŶĚŝǀŝĚƵĂů�DŝĐƌŽƐĐŽƉŝĐ�&ŝŶĚŝŶŐƐ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϯϰ�

�



ZĞƉŽƌƚ�ĨŽƌ�^ƚƵĚǇ�ϮϬϮϭϭϬϭ� � �

�ŽŶĨŝĚĞŶƚŝĂů�
;WĂŐĞ�ϰ�ŽĨ�ϯϰͿ�

^ŝŶŐůĞ��ŽƐĞ�/s�hDͺ�Kh�ZĂƚ�^ƚƵĚǇ�
�
ϭ͘� K�:��d/s��
�
dŚĞ�ŽďũĞĐƚŝǀĞ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ�ǁĂƐ�ƚŽ�ŝŶǀĞƐƚŝŐĂƚĞ�ƚŚĞ�ƚŽůĞƌĂƚŝŽŶ�ŽĨ�Ă�ƐŝŶŐůĞ�ŝŶƚƌĂǀĞŶŽƵƐ�ĚŽƐĞ�ŽĨ�hDͺ�Kh�ŝŶ�
ŵĂůĞ�ĂŶĚ�ĨĞŵĂůĞ�ƌĂƚƐ͘�
�
Ϯ͘� D�d�Z/�>^��E��D�d,K�^�
�
Ϯ͘ϭ͘� dĞƐƚ��ƌƚŝĐůĞ�
�
�ŽŵƉŽƵŶĚ͗� hDͺ�Kh�
>Žƚ�EƵŵďĞƌ͗� ŶŽƚ�ĂƉƉůŝĐĂďůĞ�
�ĐƚŝǀĞ�DŽŝĞƚǇ�;ƵƐĞĚ�ĨŽƌ�ĚŽƐĞ�ĐĂůĐƵůĂƚŝŽŶƐͿ͗� ϭϬϬй�ĂƐƐƵŵĞĚ�
sĞŚŝĐůĞ͗� ŶŽƚ�ĂƉƉůŝĐĂďůĞ�
�ŽƐĞ͗� ϴϲ�ђŐͬŬŐ�
�ŽƐĞ�sŽůƵŵĞ͗� Ϭ͘ϴϲ�ŵ>ͬŬŐ��
�ŽƐĞ�ZŽƵƚĞ�ŽĨ��ĚŵŝŶŝƐƚƌĂƚŝŽŶ͗� ŝŶƚƌĂǀĞŶŽƵƐ�
^ƚŽƌĂŐĞ��ŽŶĚŝƚŝŽŶƐ͗� ƌĞĨƌŝŐĞƌĂƚĞĚ͕�ƉƌŽƚĞĐƚĞĚ�ĨƌŽŵ�ůŝŐŚƚ�

�
Ϯ͘Ϯ͘� �ŽƐŝŶŐ�&ŽƌŵƵůĂƚŝŽŶ�WƌĞƉĂƌĂƚŝŽŶ�
�
�ŽƐŝŶŐ�ĨŽƌŵƵůĂƚŝŽŶ�ǁĂƐ�ƉƌŽǀŝĚĞĚ�ďǇ�ƚŚĞ�^ƉŽŶƐŽƌ�ƌĞĂĚǇͲƚŽͲĚŽƐĞ͘��dŚĞ�ĨŽƌŵƵůĂƚŝŽŶ�ǁĂƐ�ƐƚŽƌĞĚ�ƵŶĚĞƌ�
ƌĞĨƌŝŐĞƌĂƚĞĚ�ĐŽŶĚŝƚŝŽŶƐ͕�ƉƌŽƚĞĐƚĞĚ�ĨƌŽŵ�ůŝŐŚƚ͕�ƵŶƚŝů�ƚŚĞ�ƚŝŵĞ�ŽĨ�ƵƐĞ͘��&ŽƌŵƵůĂƚŝŽŶƐ�ǁĞƌĞ�ƵƐĞĚ�ǁŝƚŚŝŶ�ϭϬ�
ĚĂǇƐ�ŽĨ�ĚĞůŝǀĞƌǇ͘�
�
Ϯ͘ϯ͘� �ŶŝŵĂů�/ŶĨŽƌŵĂƚŝŽŶ�
�
dĞŶ�;ϭϬͿ�ŵĂůĞ�ĂŶĚ�ϭϬ�ĨĞŵĂůĞ�^ƉƌĂŐƵĞͲ�ĂǁůĞǇ�ƌĂƚƐ�ǁĞƌĞ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ��ŚĂƌůĞƐ�ZŝǀĞƌ�>ĂďŽƌĂƚŽƌŝĞƐ�ĂŶĚ�
ǁĞŝŐŚĞĚ�ϭϴϰͲϮϰϭ�ŐƌĂŵƐ�;ŵĂůĞƐͿ�Žƌ�ϮϬϬͲϮϮϵ�ŐƌĂŵƐ�;ĨĞŵĂůĞƐͿ�Ăƚ�ƚŚĞ�ƚŝŵĞ�ŽĨ�ĚŽƐŝŶŐ�ŝŶŝƚŝĂƚŝŽŶ͘��ŶŝŵĂůƐ�
ǁĞƌĞ�ŝŶĚŝǀŝĚƵĂůůǇ�ŚŽƵƐĞĚ�ŝŶ�ƐŽůŝĚ�ďŽƚƚŽŵ�ĐĂŐĞƐ�ǁŝƚŚ�ĂƐƉĞŶ�ďĞĚĚŝŶŐ�ĨŽƌ�ƚŚĞ�ĚƵƌĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ͘��ůů�
ĂŶŝŵĂůƐ�ŚĂĚ�ĨƌĞĞ�ĂĐĐĞƐƐ�ƚŽ�ƐƚĂŶĚĂƌĚ�ƌŽĚĞŶƚ�ĐŚŽǁ�ĂŶĚ�ĨƌĞƐŚ�ǁĂƚĞƌ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ƐƚƵĚǇ͘��ŶŝŵĂůƐ�ǁĞƌĞ�
ŵĂŝŶƚĂŝŶĞĚ�ŽŶ�ĂŶ�ĂƵƚŽŵĂƚĞĚ�ϭϮͬϭϮ�ŚŽƵƌ�ůŝŐŚƚͬĚĂƌŬ�ĐǇĐůĞ�ǁŝƚŚ�ϳ͗ϬϬĂŵ�ĂƐ�ƚŚĞ�ƐƚĂƌƚ�ŽĨ�ƚŚĞ�ůŝŐŚƚ�ƉŚĂƐĞ͘�
�
dŚŝƐ�ƐƚƵĚǇ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ�ƚŚĞ�ĐƵƌƌĞŶƚ�ŐƵŝĚĞůŝŶĞƐ�ĨŽƌ�ĂŶŝŵĂů�ǁĞůĨĂƌĞ�;'ƵŝĚĞ�ĨŽƌ�ƚŚĞ�
�ĂƌĞ�ĂŶĚ�hƐĞ�ŽĨ�>ĂďŽƌĂƚŽƌǇ��ŶŝŵĂůƐ͕�ϴƚŚ��Ě͕͘�ϮϬϭϭͿ͘�dŚĞ�ƉƌŽĐĞĚƵƌĞƐ�ƵƐĞĚ�ŝŶ�ƚŚŝƐ�ƐƚƵĚǇ�ŚĂǀĞ�ďĞĞŶ�
ƌĞǀŝĞǁĞĚ�ĂŶĚ�ĂƉƉƌŽǀĞĚ�ďǇ�ƚŚĞ�/ŶƐƚŝƚƵƚŝŽŶĂů��ŶŝŵĂů��ĂƌĞ�ĂŶĚ�hƐĞ��ŽŵŵŝƚƚĞĞ͘���
�
�
�
�
�
�
�



ZĞƉŽƌƚ�ĨŽƌ�^ƚƵĚǇ�ϮϬϮϭϭϬϭ� � �

�ŽŶĨŝĚĞŶƚŝĂů�
;WĂŐĞ�ϱ�ŽĨ�ϯϰͿ�

Ϯ͘ϰ͘� �ǆƉĞƌŝŵĞŶƚĂů�^ĐŚĞĚƵůĞ�
�
�ŶŝŵĂůƐ�ǁĞƌĞ�ĂƐƐŝŐŶĞĚ�ƚŽ�ĂŶ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐĐŚĞĚƵůĞ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�dĂďůĞ�ϭ�ďĞůŽǁ͘�
�
dĂďůĞ�ϭ͘��dƌĞĂƚŵĞŶƚ�^ĐŚĞĚƵůĞ�

'ƌŽƵƉ� EŽ͘�ŽĨ�
�ŶŝŵĂůƐ�

�ŶŝŵĂů�
EƵŵďĞƌƐ�

^Ğǆ� dƌĞĂƚŵĞŶƚ� ^ĐŚĞĚƵůĞĚ�
EĞĐƌŽƉƐǇ��ĂǇ�

ϭ� ϱ� ϭϬϭͲϭϬϱ� D� hDͺ�Kh�ϴϲ�ђŐͬŬŐ� �ĂǇ�ϭϱ�
Ϯ� ϱ� ϮϬϭͲϮϬϱ� D� hDͺ�Kh�ϴϲ�ђŐͬŬŐ� �ĂǇ�ϰ�
ϯ� ϱ� ϯϬϭͲϯϬϱ� &� hDͺ�Kh�ϴϲ�ђŐͬŬŐ� �ĂǇ�ϭϱ�
ϰ� ϱ� ϰϬϭͲϰϬϱ� &� hDͺ�Kh�ϴϲ�ђŐͬŬŐ� �ĂǇ�ϰ�

�
dĞƐƚ�^ƵďũĞĐƚ��ƌƌŝǀĂů��ĂƚĞ͗� ͕:ƵŶĞ�Ϯϵ͕�ϮϬϮϭ��
/ŶͲ>ŝĨĞ�^ƚĂƌƚ��ĂƚĞ�;^ƚƵĚǇ��ĂǇ�ϭͿ͗� :ƵůǇ�ϲ͕�ϮϬϮϭ�
DŽŶŝƚŽƌ��ŶĚ��ĂƚĞ�;�ŽŵƉůĞƚŝŽŶ�ŽĨ�/ŶͲ>ŝĨĞ�WŚĂƐĞͿ͗� :ƵůǇ�ϮϬ͕�ϮϬϮϭ�
�ĂƚĂ��ŽůůĞĐƚŝŽŶ�ZŽŽŵƐ͗� �ͲϮϯ�ĂŶĚ��Ͳϯϰϲ͕�>ŝĨĞ�^ĐŝĞŶĐĞƐ�ďƵŝůĚŝŶŐ͕�D^h�

�
�ůŝŶŝĐĂů�KďƐĞƌǀĂƚŝŽŶƐ͗��� ƉƌĞͲĚŽƐĞ�ĂŶĚ�ĚĂŝůǇ�ƚŚĞƌĞĂĨƚĞƌ�
�ŽĚǇ�tĞŝŐŚƚƐ͗��� ƉƌŝŽƌ�ƚŽ�ĚŽƐŝŶŐ�ĂŶĚ�Ăƚ�ƚŝŵĞ�ŽĨ�ŶĞĐƌŽƉƐǇ�
&ŽŽĚ��ŽŶƐƵŵƉƚŝŽŶ͗�� ^ƚƵĚǇ��ĂǇ�Ͳϭ�;ďĂƐĞůŝŶĞͿ͕�ĂŶĚ��ĂǇƐ�ϯ͕�ϳ͕�ĂŶĚ�ϭϱ�
^ĞƌƵŵ��ŝŽĐŚĞŵŝƐƚƌǇ�ĂŶĚ��ŽŵƉůĞƚĞ��ůŽŽĚ��ŽƵŶƚƐ�;���Ϳ͗���ƉƌŝŽƌ�ƚŽ�ĚŽƐŝŶŐ�;ďĂƐĞůŝŶĞͿ�ĂŶĚ�Ăƚ�ƐĐŚĞĚƵůĞĚ�

ŶĞĐƌŽƉƐǇ�;�ĂǇ�ϰ͗�'ƌŽƵƉƐ�Ϯ�Θ�ϰ͖��ĂǇ�ϭϱ͗�'ƌŽƵƉƐ�ϭ�Θ�ϯͿ�
KƌŐĂŶƐ��ŽůůĞĐƚĞĚ�ĂŶĚ�tĞŝŐŚĞĚ͗��,ĞĂƌƚ͕�ůŝǀĞƌ͕�ŬŝĚŶĞǇ͕�ƐƉůĞĞŶ͕�ĂŶĚ�ďƌĂŝŶ�
�ŝƐƉŽƐŝƚŝŽŶ�ŽĨ��ŶŝŵĂůƐ�Ăƚ�^ƚƵĚǇ��ŽŵƉůĞƚŝŽŶ͗��ƵƚŚĂŶŝǌĞĚ�Ăƚ�ƚŚĞ�ƚŝŵĞ�ŽĨ�ƚŚĞ�ĨŝŶĂů�ďůŽŽĚ�ĐŽůůĞĐƚŝŽŶ�ĂŶĚ�

ĐĂƌĐĂƐƐĞƐ�ŝŶĐŝŶĞƌĂƚĞĚ�
�
Ϯ͘ϱ͘� �ĞƐĐƌŝƉƚŝŽŶ�ŽĨ��ǆƉĞƌŝŵĞŶƚĂů�WƌŽĐĞĚƵƌĞ�
�
dĞŶ�;ϭϬͿ�ŵĂůĞ�ĂŶĚ�ϭϬ�ĨĞŵĂůĞ�^ƉƌĂŐƵĞͲ�ĂǁůĞǇ�ƌĂƚƐ�ǁĞƌĞ�ƵƐĞĚ�ŽŶ�ƐƚƵĚǇ͘��ŶŝŵĂůƐ�ǁĞƌĞ�ƌĞĐĞŝǀĞĚ�ĨƌŽŵ�ƚŚĞ�
ƐƵƉƉůŝĞƌ�ĂŶĚ�ŚŽƵƐĞĚ�ŝŶ�ƌŽŽŵ��ͲϮϯ�ŝŶ�ƚŚĞ�ǀŝǀĂƌŝƵŵ�ŽĨ�ƚŚĞ�>ŝĨĞ�^ĐŝĞŶĐĞƐ�ďƵŝůĚŝŶŐ�Ăƚ�DŝĐŚŝŐĂŶ�^ƚĂƚĞ�
hŶŝǀĞƌƐŝƚǇ͘���ŶŝŵĂůƐ�ǁĞƌĞ�ŝŶĚŝǀŝĚƵĂůůǇ�ŚŽƵƐĞĚ�ŝŶ�ƉůĂƐƚŝĐ�ƐŽůŝĚ�ďŽƚƚŽŵ�ĐĂŐĞƐ�ǁŝƚŚ�ĂƐƉĞŶ�ďĞĚĚŝŶŐ�
ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ĚƵƌĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ͘��ŶŝŵĂůƐ�ŚĂĚ�ĨƌĞĞ�ĂĐĐĞƐƐ�ƚŽ�ƐƚĂŶĚĂƌĚ�ƌŽĚĞŶƚ�ĐŚŽǁ�ĂŶĚ�ĨƌĞƐŚ�ǁĂƚĞƌ�
ĂŶĚ�ǁĞƌĞ�ŵĂŝŶƚĂŝŶĞĚ�ŽŶ�ĂŶ�ĂƵƚŽŵĂƚĞĚ�ϭϮͬϭϮ�ŚŽƵƌ�ůŝŐŚƚͬĚĂƌŬ�ĐǇĐůĞ�ǁŝƚŚ�ϳ͗ϬϬĂŵ�ĂƐ�ƚŚĞ�ƐƚĂƌƚ�ŽĨ�ƚŚĞ�ůŝŐŚƚ�
ƉŚĂƐĞ͘�
�
�ŶŝŵĂůƐ�ǁĞƌĞ�ĂĐĐůŝŵĂƚĞĚ�Ăƚ�ůĞĂƐƚ�ϭ�ǁĞĞŬ͘��dŚĞ�ƐƚƵĚǇ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�ƚǁŽ�ĐŽŚŽƌƚƐ�ƚŽ�ĨĂĐŝůŝƚĂƚĞ�ƚŝŵŝŶŐ�ŽĨ�
ďůŽŽĚ�ƐĂŵƉůĞ�ĚĞůŝǀĞƌǇ�ƚŽ�ƚŚĞ�sĞƚĞƌŝŶĂƌǇ��ŝĂŐŶŽƐƚŝĐ�>ĂďŽƌĂƚŽƌǇ�ŽŶ��ĂǇ�ϭ�;ĚŽƐŝŶŐ�ĚĂǇͿ͘��'ƌŽƵƉƐ�ϭ�ĂŶĚ�ϯ�
ǁĞƌĞ�ĚŽƐĞĚ�ŽŶ�:ƵůǇ�ϲ͕�ϮϬϮϭ͘��'ƌŽƵƉƐ�Ϯ�ĂŶĚ�ϰ�ǁĞƌĞ�ĚŽƐĞĚ�ŽŶ�:ƵůǇ�ϭϮ͕�ϮϬϮϭ͘��dŚĞ�ĚĂǇ�ŽĨ�ĚŽƐŝŶŐ�ŽĨ�ĞĂĐŚ�
ŝŶĚŝǀŝĚƵĂů�ĂŶŝŵĂů�ǁĂƐ�ĐŽŶƐŝĚĞƌĞĚ�^ƚƵĚǇ��ĂǇ�ϭ�ĨŽƌ�ƚŚĂƚ�ĂŶŝŵĂů͘���ŶŝŵĂůƐ�ǁĞƌĞ�ůŝŐŚƚůǇ�ĂŶĞƐƚŚĞƚŝǌĞĚ�ƵƐŝŶŐ�
ŝƐŽĨůƵƌĂŶĞ�ŝŶ�ŽǆǇŐĞŶ�ŽŶ�^ƚƵĚǇ��ĂǇ�ϭ͘��ůŽŽĚ�;Εϭŵ>�ƚŽƚĂůͿ�ǁĂƐ�ĐŽůůĞĐƚĞĚ�ŝŶƚŽ�<ϯ��d��ĂŶĚ�ƐĞƌƵŵ�ƚƵďĞƐ͕�
ĂŶĚ�ƉƌŽĐĞƐƐĞĚ�ĨŽƌ�ƌĞƐƉĞĐƚŝǀĞ�ĐŽŵƉůĞƚĞ�ďůŽŽĚ�ĐŽƵŶƚ�;���Ϳ�ĂŶĚ�ĐůŝŶŝĐĂů�ĐŚĞŵŝƐƚƌǇ�ďĂƐĞůŝŶĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ͘�
dŚĞ�ƚĞƐƚ�ĂƌƚŝĐůĞ�ĨŽƌŵƵůĂƚŝŽŶ�ǁĂƐ�ƚŚĞŶ�ĚĞůŝǀĞƌĞĚ�ĂƐ�Ă�ƐŝŶŐůĞ�ŝŶƚƌĂǀĞŶŽƵƐ�ďŽůƵƐ�ĂŶĚ�ĂŶŝŵĂůƐ�ǁĞƌĞ�
ƌĞĐŽǀĞƌĞĚ�ĨƌŽŵ�ĂŶĞƐƚŚĞƐŝĂ͘�
�
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�ůŝŶŝĐĂů�ŽďƐĞƌǀĂƚŝŽŶƐ�ǁĞƌĞ�ƌĞĐŽƌĚĞĚ�ĚĂŝůǇ͘�&ŽŽĚ�ĐŽŶƐƵŵƉƚŝŽŶ�ǁĂƐ�ŵĞĂƐƵƌĞĚ�ŽŶ��ĂǇ�Ͳϭ�;ďĂƐĞůŝŶĞͿ�ĂŶĚ�ŽŶ�
�ĂǇƐ�ϯ͕�ϳ͕�ĂŶĚ�ϭϱ͘���
�
'ƌŽƵƉƐ�Ϯ�ĂŶĚ�ϰ�ǁĞƌĞ�ĞƵƚŚĂŶŝǌĞĚ�ŽŶ��ĂǇ�ϰ�ĂŶĚ�'ƌŽƵƉƐ�ϭ�ĂŶĚ�ϯ�ŽŶ��ĂǇ�ϭϱ͘�dĞƌŵŝŶĂů�ďŽĚǇ�ǁĞŝŐŚƚƐ�ǁĞƌĞ�
ƌĞĐŽƌĚĞĚ͘�dĞƌŵŝŶĂů�ďůŽŽĚ�ƐĂŵƉůĞƐ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ĨŽƌ�ŚĞŵĂƚŽůŽŐǇ�ĂŶĚ�ďŝŽĐŚĞŵŝƐƚƌǇ�ĂŶĂůǇƐĞƐ͘���ŶŝŵĂůƐ�
ǁĞƌĞ�ĞƵƚŚĂŶŝǌĞĚ�ďǇ�ƚŚŽƌĂĐŽƚŽŵǇ�ŝŵŵĞĚŝĂƚĞůǇ�ĨŽůůŽǁŝŶŐ�ƚŚĞ�ĨŝŶĂů�ďůŽŽĚ�ĐŽůůĞĐƚŝŽŶ͘����ůŝŵŝƚĞĚ�ŐƌŽƐƐ�
ŶĞĐƌŽƉƐǇ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ͕�ĂŶĚ�ŚĞĂƌƚ͕�ůŝǀĞƌ͕�ŬŝĚŶĞǇƐ͕�ƐƉůĞĞŶ͕�ĂŶĚ�ďƌĂŝŶ�ƌĞŵŽǀĞĚ͕�ǁĞŝŐŚĞĚ͕�ĂŶĚ�ĨŝǆĞĚ�ŝŶ�
ϭϬй�ŶĞƵƚƌĂůͲďƵĨĨĞƌĞĚ�ĨŽƌŵĂůŝŶ�;ƐĞĞ�'ƌŽƐƐ�WĂƚŚŽůŽŐǇ�Θ�,ŝƐƚŽƉĂƚŚŽůŽŐǇ�ƐĞĐƚŝŽŶ�ďĞůŽǁͿ͘�^ůŝĚĞƐ�ǁĞƌĞ�
ƉƌĞƉĂƌĞĚ͕�ƐƚĂŝŶĞĚ�ǁŝƚŚ�ƐƚĂŶĚĂƌĚ�,ĞŵĂƚŽǆǇůŝŶ�Θ��ŽƐŝŶ͕�ĂŶĚ�ƌĞǀŝĞǁĞĚ�ďǇ�Ă�ǀĞƚĞƌŝŶĂƌǇ�ƉĂƚŚŽůŽŐŝƐƚ͘�
�
Ϯ͘ϱ͘ϭ͘�,ĞŵĂƚŽůŽŐǇ�
�
�ůŽŽĚ�ƐĂŵƉůĞƐ�ĐŽŶƚĂŝŶŝŶŐ�<ϯ��d��ĂƐ�ĂŶ�ĂŶƚŝĐŽĂŐƵůĂŶƚ�ǁĞƌĞ�ĂŶĂůǇǌĞĚ�ďǇ�ƚŚĞ�D^h�sĞƚĞƌŝŶĂƌǇ��ŝĂŐŶŽƐƚŝĐ�
>ĂďŽƌĂƚŽƌǇ�;s�>Ϳ�ĨŽƌ�ŚĞŵĂƚŽůŽŐǇ�ƉĂƌĂŵĞƚĞƌƐ�ŝŶĐůƵĚŝŶŐ͗�

ƌĞĚ�ĐĞůů�ĐŽƵŶƚ� ƌĞĚ�ĐĞůů�ĚŝƐƚƌŝďƵƚŝŽŶ�ǁŝĚƚŚ�
ŚĞŵŽŐůŽďŝŶ� ƉůĂƚĞůĞƚ�ĐŽƵŶƚ�
ŚĞŵĂƚŽĐƌŝƚ� ŵĞĂŶ�ƉůĂƚĞůĞƚ�ǀŽůƵŵĞ�
ŵĞĂŶ�ĐŽƌƉƵƐĐƵůĂƌ�ǀŽůƵŵĞ� ǁŚŝƚĞ�ĐĞůů�ĐŽƵŶƚ��
ŵĞĂŶ�ĐŽƌƉƵƐĐƵůĂƌ�ŚĞŵŽŐůŽďŝŶ� ǁŚŝƚĞ�ĐĞůů�ĚŝĨĨĞƌĞŶƚŝĂů�
ŵĞĂŶ�ĐŽƌƉƵƐĐƵůĂƌ�ŚĞŵŽŐůŽďŝŶ�ĐŽŶĐĞŶƚƌĂƚŝŽŶ� �

�
Ϯ͘ϱ͘Ϯ͘��ŝŽĐŚĞŵŝƐƚƌǇ�
��
�ůŽŽĚ�ƐĂŵƉůĞƐ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ŝŶƚŽ�ĐůŽƚ�ƚƵďĞƐ͘�^ĞƌƵŵ�ǁĂƐ�ĂŶĂůǇǌĞĚ�ďǇ�ƚŚĞ�D^h�s�>�ĨŽƌ�ďŝŽĐŚĞŵŝƐƚƌǇ�
ƉĂƌĂŵĞƚĞƌƐ�ŝŶĐůƵĚŝŶŐ͗�

ĂůĂŶŝŶĞ�ĂŵŝŶŽƚƌĂŶƐĨĞƌĂƐĞ� ĐŚůŽƌŝĚĞ� ƉŚŽƐƉŚŽƌƵƐ�
ĂůďƵŵŝŶ� ĐŚŽůĞƐƚĞƌŽů� ƉŽƚĂƐƐŝƵŵ�
ĂůŬĂůŝŶĞ�ƉŚŽƐƉŚĂƚĂƐĞ� ĐƌĞĂƚŝŶŝŶĞ� ƉƌŽƚĞŝŶ�;ƚŽƚĂůͿ�
ĂƐƉĂƌƚĂƚĞ�ĂŵŝŶŽƚƌĂŶƐĨĞƌĂƐĞ� ŐůŽďƵůŝŶ�;ĐĂůĐƵůĂƚĞĚͿ� ƐŽĚŝƵŵ�
ďŝůŝƌƵďŝŶ�;ƚŽƚĂůͿ� ŐůƵĐŽƐĞ� ƵƌĞĂ�ŶŝƚƌŽŐĞŶ�;�hEͿ�
ĐĂůĐŝƵŵ� ŵĂŐŶĞƐŝƵŵ� �

�
Ϯ͘ϱ͘ϯ͘�'ƌŽƐƐ�WĂƚŚŽůŽŐǇ�ĂŶĚ�,ŝƐƚŽƉĂƚŚŽůŽŐǇ�
�
dŚĞ�ĨŽůůŽǁŝŶŐ�ƚŝƐƐƵĞƐ�ǁĞƌĞ�ĞǀĂůƵĂƚĞĚ�ŐƌŽƐƐůǇ�ŝŶ�Ăůů�ĂŶŝŵĂůƐ͗�
ĂĚƌĞŶĂů� ůĂƌŐĞ�Θ�ƐŵĂůů�ŝŶƚĞƐƚŝŶĞ� ƐƉůĞĞŶ�
ďƌĂŝŶ� ůŝǀĞƌ� ƐƚŽŵĂĐŚ�
ŚĞĂƌƚ� ůƵŶŐ� ƚŚǇŵƵƐ�
ŬŝĚŶĞǇ� ƉĂŶĐƌĞĂƐ� ƵƌŝŶĂƌǇ�ďůĂĚĚĞƌ�
� � �

�
ZĞƉƌĞƐĞŶƚĂƚŝǀĞ�ƐĂŵƉůĞƐ�ŽĨ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƚŝƐƐƵĞƐ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ĨƌŽŵ�Ăůů�ƌĂƚƐ͕�ǁĞŝŐŚĞĚ͕�ĨŝǆĞĚ�ŝŶ�ϭϬй�
ďƵĨĨĞƌĞĚ�ĨŽƌŵĂůŝŶ͕�ĞŵďĞĚĚĞĚ�ŝŶ�ƉĂƌĂĨĨŝŶ͕�ƐĞĐƚŝŽŶĞĚ͕�ĂŶĚ�ƐƚĂŝŶĞĚ�ǁŝƚŚ�ŚĞŵĂƚŽǆǇůŝŶ�ĂŶĚ�ĞŽƐŝŶ͗�
,ĞĂƌƚ� ^ƉůĞĞŶ� >ŝǀĞƌ� <ŝĚŶĞǇ�;>ΘZ�ǁĞŝŐŚĞĚ�ƚŽŐĞƚŚĞƌͿ� �ƌĂŝŶ�

�
�
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Ϯ͘ϲ͘� ^ƚĂƚŝƐƚŝĐĂů��ŶĂůǇƐĞƐ�
�
�ĂƚĂ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ŝŶ��ǆĐĞů͘�'ƌĂƉŚŝĐ�ŝŶƚĞƌƉƌĞƚĂƚŝŽŶ�ŽĨ�ƚŚĞ�ĚĂƚĂ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ƵƐŝŶŐ�'ƌĂƉŚWĂĚ�WƌŝƐŵ�
ϵ͘Ϯ͘Ϭ͘�^ƚĂƚŝƐƚŝĐĂů�ĐŽŵƉĂƌŝƐŽŶƐ�ŽĨ�ďŽĚǇ�ǁĞŝŐŚƚ͕�ŽƌŐĂŶ�ǁĞŝŐŚƚƐ͕�ŚĞŵĂƚŽůŽŐǇ͕�ĂŶĚ�ĐůŝŶŝĐĂů�ĐŚĞŵŝƐƚƌǇ�
ƉĂƌĂŵĞƚĞƌƐ�ǁĞƌĞ�ŵĂĚĞ�ƵƐŝŶŐ�<ƌƵƐŬĂůͲtĂůůŝƐ�ŽŶĞͲǁĂǇ�ĂŶĂůǇƐŝƐ�ŽĨ�ǀĂƌŝĂŶĐĞ�ĨŽůůŽǁĞĚ�ďǇ�ƉŽƐƚͲŚŽĐ�ƚĞƐƚŝŶŐ�
ƵƐŝŶŐ��ƵŶŶΖƐ�ŵƵůƚŝƉůĞ�ĐŽŵƉĂƌŝƐŽŶƐ�ƚĞƐƚ͘��/Ŷ�Ăůů�ĐĂƐĞƐ͕�Ă�ƉфϬ͘Ϭϱ�ǁĂƐ�ĐŽŶƐŝĚĞƌĞĚ�ƐƚĂƚŝƐƚŝĐĂůůǇ�ƐŝŐŶŝĨŝĐĂŶƚ͘�
EƵŵďĞƌƐ�ĐŽŵƉĂƌŝŶŐ�ŐƌŽƵƉƐ�ŽŶ�ŐƌĂƉŚƐ�ŝŶĚŝĐĂƚĞ�ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ƉͲǀĂůƵĞƐ͘�
�
ϯ͘� Z�^h>d^�
�
ϯ͘ϭ͘� �ůŝŶŝĐĂů�KďƐĞƌǀĂƚŝŽŶƐ�
�
dŚĞƌĞ�ǁĞƌĞ�ŶŽ�ĚƌƵŐͲƌĞůĂƚĞĚ�ĐůŝŶŝĐĂů�ĨŝŶĚŝŶŐƐ͘���ůů�ĂŶŝŵĂůƐ�ƌĞŵĂŝŶĞĚ�ǁŝƚŚŝŶ�ŶŽƌŵĂů�ůŝŵŝƚƐ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�
ƐƚƵĚǇ͘�
�
ϯ͘Ϯ͘� �ŽĚǇ�tĞŝŐŚƚ�
�
dŚĞƌĞ�ǁĞƌĞ�ŶŽ�ĂĚǀĞƌƐĞ�ĚƌƵŐͲƌĞůĂƚĞĚ�ĞĨĨĞĐƚƐ�ŽŶ�ďŽĚǇ�ǁĞŝŐŚƚ�ŐĂŝŶ�ŝŶ�ŵĂůĞƐ�Žƌ�ĨĞŵĂůĞƐ�;&ŝŐƵƌĞ�ϭͿ͘�
�

&ŝŐƵƌĞ�ϭ͘��DĞĂŶ��ŽĚǇ�tĞŝŐŚƚ�ŽǀĞƌ�dŝŵĞ�
�

�

�
�
�
� �

�ĂǇ�ϭ �ĂǇ�ϰ �ĂǇ�ϭϱ
DĞĂŶ Ϯϭϭ͘ϳ ϮϱϬ͘ϯ Ϯϴϰ͘ϵ
^�D ϲ͘ϳ ϯ͘ϰ ϲ͘ϳ
Ŷ ϭϬ ϱ ϱ

DĞĂŶ Ϯϭϰ͘ϰ ϮϮϭ͘ϲ Ϯϯϯ͘ϯ
^�D ϯ͘ϯ ϭ͘ϳ ϳ͘ϯ
Ŷ ϭϬ ϱ ϱ

DĂůĞƐ

&ĞŵĂůĞƐ



ZĞƉŽƌƚ�ĨŽƌ�^ƚƵĚǇ�ϮϬϮϭϭϬϭ� � �

�ŽŶĨŝĚĞŶƚŝĂů�
;WĂŐĞ�ϴ�ŽĨ�ϯϰͿ�

ϯ͘ϯ͘� &ŽŽĚ��ŽŶƐƵŵƉƚŝŽŶ�
�
�ǀĞƌĂŐĞ�ĚĂŝůǇ�ĨŽŽĚ�ĐŽŶƐƵŵƉƚŝŽŶ�ŽĨ�ŵĂůĞ�ĂŶŝŵĂůƐ�ƌĞŵĂŝŶĞĚ�ƐŝŵŝůĂƌ�ŽǀĞƌ�ƚŝŵĞ�ĂƐ�ĚŝĚ�ĂǀĞƌĂŐĞ�ĚĂŝůǇ�ĨŽŽĚ�
ĐŽŶƐƵŵƉƚŝŽŶ�ŝŶ�ĨĞŵĂůĞƐ�;dĂďůĞ�ϮͿ͘�
�

dĂďůĞ�Ϯ͘���ǀĞƌĂŐĞ��ĂŝůǇ�&ŽŽĚ��ŽŶƐƵŵƉƚŝŽŶ�;ŐƌĂŵƐͿ�ŽǀĞƌ�dŝŵĞ�

�
�
�
ϯ͘ϰ͘� KƌŐĂŶ�tĞŝŐŚƚƐ�ĂŶĚ�EĞĐƌŽƉƐǇ�'ƌŽƐƐ�&ŝŶĚŝŶŐƐ�
�
dŚĞƌĞ�ǁĞƌĞ�ŶŽ�ƐŝŐŶŝĨŝĐĂŶƚ�ŐƌŽƐƐ�ŶĞĐƌŽƉƐǇ�ĨŝŶĚŝŶŐƐ͘�
�
KƌŐĂŶ�ǁĞŝŐŚƚƐ�ǁĞƌĞ�ĐŽŵƉĂƌĂďůĞ�ǁŝƚŚŝŶ�ĞĂĐŚ�ƐĞǆ�ďĞƚǁĞĞŶ��ĂǇ�ϰ�ĂŶĚ��ĂǇ�ϭϱ�;dĂďůĞƐ�ϯ�ƚŽ�ϱͿ͘�
�
�
�
�

�ŶŝŵĂů�EŽ͘ �ĂƐĞůŝŶĞ �ĂǇ�ϯ �ĂǇ�ϳ �ĂǇ�ϭϱ
ϮϬϭ ϭϵ͘ϵ Ϯϭ͘ϲ E� E�
ϮϬϮ Ϯϭ͘ϳ Ϯϰ͘ϲ E� E�
ϮϬϯ ϮϬ͘ϳ Ϯϯ͘ϭ E� E�
ϮϬϰ ϮϬ͘ϳ ϮϬ͘ϳ E� E�
ϮϬϱ Ϯϯ͘ϱ Ϯϰ͘ϴ E� E�
DĞĂŶ Ϯϭ͘ϯ Ϯϯ͘Ϭ
^�D Ϭ͘ϲ Ϭ͘ϴ
ϭϬϭ Ϯϭ͘ϳ Ϯϭ͘Ϯ Ϯϰ͘ϭ Ϯϱ͘ϰ
ϭϬϮ ϭϵ͘ϯ ϮϬ͘ϲ Ϯϯ͘ϭ ϮϮ͘ϵ
ϭϬϯ ϭϵ͘Ϯ ϮϬ͘ϱ ϮϮ͘ϭ Ϯϯ͘ϭ
ϭϬϰ ϭϵ͘ϴ ϭϵ͘ϵ Ϯϯ͘ϲ Ϯϯ͘Ϯ
ϭϬϱ ϮϬ͘ϱ ϭϵ͘Ϭ ϮϮ͘ϴ Ϯϰ͘ϯ
DĞĂŶ ϮϬ͘ϭ ϮϬ͘Ϯ Ϯϯ͘ϭ Ϯϯ͘ϴ
^�D Ϭ͘ϱ Ϭ͘ϰ Ϭ͘ϯ Ϭ͘ϱ
ϰϬϭ ϭϲ͘ϵ ϭϲ͘ϲ E� E�
ϰϬϮ ϭϳ͘ϰ ϭϳ͘ϵ E� E�
ϰϬϯ ϭϲ͘ϰ ϭϲ͘ϲ E� E�
ϰϬϰ ϭϲ͘ϰ ϭϵ͘ϲ E� E�
ϰϬϱ ϭϴ͘Ϯ ϭϱ͘ϵ E� E�
DĞĂŶ ϭϳ͘ϭ ϭϳ͘ϯ
^�D Ϭ͘ϯ Ϭ͘ϲ
ϯϬϭ ϭϲ͘ϭ ϭϵ͘ϴ ϭϵ͘ϳ ϭϱ͘ϱ
ϯϬϮ ϭϳ͘Ϯ ϭϮ͘ϵ ϭϴ͘ϰ ϭϴ͘ϲ
ϯϬϯ ϭϵ͘Ϭ ϭϲ͘ϳ ϭϵ͘ϳ ϭϴ͘ϲ
ϯϬϰ ϭϰ͘ϳ ϭϱ͘ϲ ϭϲ͘ϴ ϭϲ͘ϯ
ϯϬϱ ϭϳ͘ϴ ϭϱ͘Ϯ ϭϴ͘ϱ ϭϳ͘ϯ
DĞĂŶ ϭϳ͘Ϭ ϭϲ͘Ϭ ϭϴ͘ϲ ϭϳ͘ϯ
^�D Ϭ͘ϳ ϭ͘ϭ Ϭ͘ϱ Ϭ͘ϲ

DĂůĞƐ
�ĂǇ�ϰ�ĐŽŚŽƌƚ

DĂůĞƐ
�ĂǇ�ϭϱ�ĐŽŚŽƌƚ

&ĞŵĂůĞƐ
�ĂǇ�ϰ�ĐŽŚŽƌƚ

&ĞŵĂůĞƐ
�ĂǇ�ϭϱ�ĐŽŚŽƌƚ



ZĞƉŽƌƚ�ĨŽƌ�^ƚƵĚǇ�ϮϬϮϭϭϬϭ� � �

�ŽŶĨŝĚĞŶƚŝĂů�
;WĂŐĞ�ϵ�ŽĨ�ϯϰͿ�

dĂďůĞ�ϯ͘��dĞƌŵŝŶĂů�KƌŐĂŶ�tĞŝŐŚƚƐ�

�
�

dĂďůĞ�ϰ͘��dĞƌŵŝŶĂů�KƌŐĂŶ�tĞŝŐŚƚ�ƚŽ��ŽĚǇ�tĞŝŐŚƚ�ZĂƚŝŽƐ�

�
�

dĂďůĞ�ϱ͘��dĞƌŵŝŶĂů�KƌŐĂŶ�tĞŝŐŚƚ�ƚŽ��ƌĂŝŶ�tĞŝŐŚƚ�ZĂƚŝŽƐ�

�
�
� �

'ƌŽƵƉ �ƌĂŝŶ ,ĞĂƌƚ >ŝǀĞƌ ^ƉůĞĞŶ
<ŝĚŶĞǇƐ�

;ĐŽŵďŝŶĞĚͿ
DĞĂŶ ϭ͘ϳϯϯ Ϭ͘ϵϴϯ ϵ͘ϱϳϬ Ϭ͘ϲϴϭ ϭ͘ϳϱϮ
^�D Ϭ͘Ϭϰϴ Ϭ͘ϬϱϮ Ϭ͘ϯϯϵ Ϭ͘Ϭϰϱ Ϭ͘Ϭϯϴ
DĞĂŶ ϭ͘ϳϯϳ ϭ͘Ϭϱϵ ϭϭ͘ϮϱϬ Ϭ͘ϲϮϵ Ϯ͘Ϭϴϵ
^�D Ϭ͘Ϭϭϵ Ϭ͘Ϭϭϴ Ϭ͘ϯϮϬ Ϭ͘Ϭϭϲ Ϭ͘ϬϳϮ
DĞĂŶ ϭ͘ϴϰϵ Ϭ͘ϵϮϲ ϳ͘ϴϬϮ Ϭ͘ϲϬϰ ϭ͘ϰϳϭ
^�D Ϭ͘Ϭϲϵ Ϭ͘ϬϮϴ Ϭ͘Ϯϭϭ Ϭ͘Ϭϰϰ Ϭ͘Ϭϯϴ
DĞĂŶ ϭ͘ϳϴϵ Ϭ͘ϵϮϬ ϴ͘ϬϮϱ Ϭ͘ϱϱϮ ϭ͘ϰϵϲ
^�D Ϭ͘ϬϮϴ Ϭ͘Ϭϴϳ Ϭ͘Ϯϵϯ Ϭ͘Ϭϯϲ Ϭ͘ϬϲϬ

DĂůĞƐ͕��ĂǇ�ϰ

DĂůĞƐ͕��ĂǇ�ϭϱ

&ĞŵĂůĞƐ͕��ĂǇ�ϰ

&ĞŵĂůĞƐ͕��ĂǇ�ϭϱ

KƌŐĂŶ�tĞŝŐŚƚ�;ŐͿ

'ƌŽƵƉ
�ƌĂŝŶ͗�t�
ZĂƚŝŽ

,ĞĂƌƚ͗�t�
ZĂƚŝŽ

<ŝĚŶĞǇƐ͗�t�
ZĂƚŝŽ

^ƉůĞĞŶ͗�t�
ZĂƚŝŽ

>ŝǀĞƌ͗�t�
ZĂƚŝŽ

DĞĂŶ Ϭ͘ϬϬϲϵ Ϭ͘ϬϬϯϵ Ϭ͘ϬϬϳϬ Ϭ͘ϬϬϮϳ Ϭ͘ϬϯϴϮ
^�D Ϭ͘ϬϬϬϮ Ϭ͘ϬϬϬϮ Ϭ͘ϬϬϬϭ Ϭ͘ϬϬϬϭ Ϭ͘ϬϬϬϵ
DĞĂŶ Ϭ͘ϬϬϲϭ Ϭ͘ϬϬϯϳ Ϭ͘ϬϬϳϯ Ϭ͘ϬϬϮϮ Ϭ͘Ϭϯϵϰ
^�D Ϭ͘ϬϬϬϮ Ϭ͘ϬϬϬϭ Ϭ͘ϬϬϬϮ Ϭ͘ϬϬϬϭ Ϭ͘ϬϬϬϱ
DĞĂŶ Ϭ͘ϬϬϴϯ Ϭ͘ϬϬϰϮ Ϭ͘ϬϬϲϲ Ϭ͘ϬϬϮϳ Ϭ͘ϬϯϱϮ
^�D Ϭ͘ϬϬϬϯ Ϭ͘ϬϬϬϭ Ϭ͘ϬϬϬϮ Ϭ͘ϬϬϬϮ Ϭ͘ϬϬϬϴ
DĞĂŶ Ϭ͘ϬϬϳϳ Ϭ͘ϬϬϯϵ Ϭ͘ϬϬϲϰ Ϭ͘ϬϬϮϰ Ϭ͘Ϭϯϰϲ
^�D Ϭ͘ϬϬϬϮ Ϭ͘ϬϬϬϮ Ϭ͘ϬϬϬϯ Ϭ͘ϬϬϬϭ Ϭ͘ϬϬϬϱ

DĂůĞƐ͕��ĂǇ�ϰ

DĂůĞƐ͕��ĂǇ�ϭϱ

&ĞŵĂůĞƐ͕��ĂǇ�ϰ

&ĞŵĂůĞƐ͕��ĂǇ�ϭϱ

KƌŐĂŶ�tĞŝŐŚƚ͗�ŽĚǇ�tĞŝŐŚƚ

'ƌŽƵƉ
,ĞĂƌƚ͗�ƌĂŝŶ�
tƚ�ZĂƚŝŽ

<ŝĚŶĞǇƐ͗�ƌĂŝŶ�
tƚ�ZĂƚŝŽ

^ƉůĞĞŶ͗�ƌĂŝŶ�
tƚ�ZĂƚŝŽ

>ŝǀĞƌ͗�ƌĂŝŶ�
tƚ�ZĂƚŝŽ

DĞĂŶ Ϭ͘ϱϳ ϭ͘Ϭϭ Ϭ͘ϯϵ ϱ͘ϱϰ
^�D Ϭ͘Ϭϯ Ϭ͘Ϭϯ Ϭ͘Ϭϯ Ϭ͘Ϯϱ
DĞĂŶ Ϭ͘ϲϭ ϭ͘ϮϬ Ϭ͘ϯϲ ϲ͘ϰϳ
^�D Ϭ͘Ϭϭ Ϭ͘Ϭϰ Ϭ͘Ϭϭ Ϭ͘ϭϲ
DĞĂŶ Ϭ͘ϱϬ Ϭ͘ϴϬ Ϭ͘ϯϯ ϰ͘Ϯϱ
^�D Ϭ͘Ϭϯ Ϭ͘Ϭϯ Ϭ͘Ϭϰ Ϭ͘Ϯϯ
DĞĂŶ Ϭ͘ϱϭ Ϭ͘ϴϰ Ϭ͘ϯϭ ϰ͘ϰϵ
^�D Ϭ͘Ϭϰ Ϭ͘Ϭϯ Ϭ͘ϬϮ Ϭ͘ϭϲ

&ĞŵĂůĞƐ͕��ĂǇ�ϰ

&ĞŵĂůĞƐ͕��ĂǇ�ϭϱ

KƌŐĂŶ�tĞŝŐŚƚ͗�ƌĂŝŶ�tĞŝŐŚƚ

DĂůĞƐ͕��ĂǇ�ϰ

DĂůĞƐ͕��ĂǇ�ϭϱ



ZĞƉŽƌƚ�ĨŽƌ�^ƚƵĚǇ�ϮϬϮϭϭϬϭ� � �

�ŽŶĨŝĚĞŶƚŝĂů�
;WĂŐĞ�ϭϬ�ŽĨ�ϯϰͿ�

ϯ͘ϱ͘� ,ĞŵĂƚŽůŽŐǇ�
�
dŽƚĂů�ƉƌŽƚĞŝŶ�ǁĂƐ�ŝŶĐƌĞĂƐĞĚ�ŝŶ�ĨĞŵĂůĞƐ�Ăƚ��ĂǇ�ϭϱ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ďĂƐĞůŝŶĞ�ǀĂůƵĞƐ��
;&ŝŐƵƌĞ�ϯ͕�dĂďůĞ�ϲ�ĂŶĚ�ϳͿ͘��ZĞŵĂŝŶŝŶŐ�ƉĂƌĂŵĞƚĞƌƐ�ǁĞƌĞ�ĐŽŵƉĂƌĂďůĞ�ǁŝƚŚŝŶ�ĞĂĐŚ�ƐĞǆ�Ăƚ�ďĂƐĞůŝŶĞ͕��ĂǇ�ϰ͕�
ĂŶĚ��ĂǇ�ϭϱ͘�

&ŝŐƵƌĞ�ϯ͘�

�
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�ŽŶĨŝĚĞŶƚŝĂů�
;WĂŐĞ�ϭϭ�ŽĨ�ϯϰͿ�

dĂďůĞ�ϲ͘��,ĞŵĂƚŽůŽŐǇ�ʹ��ĂƐĞůŝŶĞ�'ƌŽƵƉ�DĞĂŶƐ�

�
�

�
�

�
�
dĂďůĞ�ϳ͘��,ĞŵĂƚŽůŽŐǇ�ʹ�dĞƌŵŝŶĂů�'ƌŽƵƉ�DĞĂŶƐ�

�
�

�

'ƌŽƵƉ
dŽƚĂů�WƌŽƚĞŝŶ

ŐͬĚ>
Z���

ǆϭϬ͘ĞϲͬƵ>
,ĞŵŽŐůŽďŝŶ�

ŐͬĚ>
,ĞŵĂƚŽĐƌŝƚ�

й
,ĞŵĂƚŽĐƌŝƚ
ƐƉƵŶ�й

D�s
Ĩ>

D�,
ƉŐ

D�,�
ŐͬĚ>

DĞĂŶ ϱ͘ϳ ϳ͘Ϭ ϭϯ͘ϳ ϰϬ͘ϱ Ϯϲ͘Ϭ ϱϴ͘Ϭ ϭϵ͘ϱ ϯϰ͘Ϭ
^�D Ϭ͘ϭ Ϭ͘ϭ Ϭ͘ϯ Ϭ͘ϱ ϭϮ͘Ϭ ϭ͘Ϭ Ϭ͘ϱ Ϭ͘Ϭ
DĞĂŶ ϱ͘ϰ ϲ͘ϰ ϭϮ͘ϱ ϯϵ͘Ϭ ϯϲ͘Ϭ ϲϮ͘Ϭ ϮϬ͘Ϭ ϯϭ͘Ϭ
^�D Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ
DĞĂŶ ϱ͘ϱ ϳ͘ϭ ϭϯ͘Ϭ ϯϳ͘ϱ ϯϲ͘ϱ ϱϯ͘ϱ ϭϴ͘Ϭ ϯϰ͘ϱ
^�D Ϭ͘ϳ Ϭ͘ϲ ϭ͘Ϭ Ϯ͘ϱ Ϯ͘ϱ Ϭ͘ϱ Ϭ͘Ϭ Ϭ͘ϱ
DĞĂŶ ϱ͘ϭ ϲ͘ϲ ϭϮ͘ϯ ϯϲ͘ϲ ϯϴ͘ϯ ϱϲ͘Ϯ ϭϵ͘Ϭ ϯϯ͘Ϯ
^�D Ϭ͘Ϯ Ϭ͘ϰ Ϭ͘ϴ Ϯ͘ϱ ϭ͘ϲ ϭ͘ϲ Ϭ͘ϯ Ϭ͘ϲ

DĂůĞƐ
�ĂǇ�ϭϱ�ĐŽŚŽƌƚ

&ĞŵĂůĞƐ
�ĂǇ�ϰ�ĐŽŚŽƌƚ

DĂůĞƐ
�ĂǇ�ϰ�ĐŽŚŽƌƚ

&ĞŵĂůĞƐ
�ĂǇ�ϭϱ�ĐŽŚŽƌƚ

'ƌŽƵƉ
Z�t
й

WůĂƚĞůĞƚƐ
ǆϭϬ͘ĞϯͬƵ>

DWs
Ĩ>

t��
ǆϭϬ͘ĞϯͬƵ>

^ĞŐŵĞŶƚĞĚ�
EĞƵƚƌŽƉŚŝůƐ
ǆϭϬ͘ĞϯͬƵ>

�ĂŶĚ�
EĞƵƚƌŽƉŚŝůƐ
ǆϭϬ͘ĞϯͬƵ>

>ǇŵƉŚŽĐǇƚĞƐ
ǆϭϬ͘ĞϯͬƵ>

DŽŶŽĐǇƚĞƐ
ǆϭϬ͘ĞϯͬƵ>

DĞĂŶ ϭϮ͘Ϭ ϵϳϳ͘Ϭ ϴ͘Ϯ ϭϭ͘ϯ ϭ͘ϭ Ϭ͘Ϭ ϰϵ͘ϳ ϭ͘Ϭ
^�D Ϭ͘Ϭ ϭϰϭ͘Ϭ Ϭ͘Ϯ ϭ͘ϱ Ϭ͘ϯ Ϭ͘Ϭ ϯϴ͘ϯ ϭ͘Ϭ
DĞĂŶ ϭϮ͘Ϭ ϴϴϯ͘Ϭ ϴ͘ϰ ϭϮ͘ϳ Ϭ͘ϱ Ϭ͘Ϭ ϭϭ͘ϵ Ϭ͘ϯ
^�D Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ
DĞĂŶ ϭϬ͘ϱ ϱϮϱ͘Ϭ ϴ͘ϯ ϳ͘ϲ Ϭ͘ϵ Ϭ͘Ϭ ϲ͘ϲ Ϭ͘ϭ
^�D Ϭ͘ϱ ϭϯϯ͘Ϭ Ϭ͘ϲ Ϭ͘Ϯ Ϭ͘ϰ Ϭ͘Ϭ Ϭ͘ϱ Ϭ͘ϭ
DĞĂŶ ϭϬ͘ϲ ϴϬϯ͘ϴ ϳ͘ϳ ϴ͘Ϭ Ϭ͘ϳ Ϭ͘Ϭ ϳ͘Ϭ Ϭ͘Ϯ
^�D Ϭ͘ϰ ϴϰ͘ϴ Ϭ͘Ϯ ϭ͘ϯ Ϭ͘ϭ Ϭ͘Ϭ ϭ͘ϯ Ϭ͘Ϭ

&ĞŵĂůĞƐ
�ĂǇ�ϭϱ�ĐŽŚŽƌƚ

&ĞŵĂůĞƐ
�ĂǇ�ϰ�ĐŽŚŽƌƚ

DĂůĞƐ
�ĂǇ�ϭϱ�ĐŽŚŽƌƚ

DĂůĞƐ
�ĂǇ�ϰ�ĐŽŚŽƌƚ

'ƌŽƵƉ
�ŽƐŝŶŽƉŚŝůƐ
ǆϭϬ͘ĞϯͬƵ>

�ĂƐŽƉŚŝůƐ
ǆϭϬ͘ĞϯͬƵ>

^ĞŐŵĞŶƚĞĚ�
EĞƵƚƌŽƉŚŝůƐ

й

�ĂŶĚ�
EĞƵƚƌŽƉŚŝůƐ

й

>ǇŵƉŚŽĐǇƚĞƐ
й

DŽŶŽĐǇƚĞƐ
й

�ŽƐŝŶŽƉŚŝůƐ
й

�ĂƐŽƉŚŝůƐ
й

DĞĂŶ ϭ͘Ϭ Ϭ͘Ϭ ϵ͘ϱ Ϭ͘Ϭ ϴϴ͘ϱ ϭ͘Ϭ ϭ͘Ϭ Ϭ͘Ϭ
^�D ϭ͘Ϭ Ϭ͘Ϭ ϭ͘ϱ Ϭ͘Ϭ Ϭ͘ϱ ϭ͘Ϭ ϭ͘Ϭ Ϭ͘Ϭ
DĞĂŶ Ϭ͘Ϭ Ϭ͘Ϭ ϰ͘Ϭ Ϭ͘Ϭ ϵϰ͘Ϭ Ϯ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ
^�D Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ
DĞĂŶ Ϭ͘ϭ Ϭ͘Ϭ ϭϮ͘Ϭ Ϭ͘Ϭ ϴϲ͘ϱ Ϭ͘ϱ ϭ͘Ϭ Ϭ͘Ϭ
^�D Ϭ͘Ϭ Ϭ͘Ϭ ϱ͘Ϭ Ϭ͘Ϭ ϰ͘ϱ Ϭ͘ϱ Ϭ͘Ϭ Ϭ͘Ϭ
DĞĂŶ Ϭ͘ϭ Ϭ͘Ϭ ϰ͘Ϭ Ϭ͘Ϭ ϴϲ͘ϱ ϭ͘ϳ ϭ͘ϯ Ϭ͘Ϭ
^�D Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ Ϯ͘Ϯ Ϭ͘Ϯ Ϭ͘ϰ Ϭ͘Ϭ

&ĞŵĂůĞƐ
�ĂǇ�ϭϱ�ĐŽŚŽƌƚ

&ĞŵĂůĞƐ
�ĂǇ�ϰ�ĐŽŚŽƌƚ

DĂůĞƐ
�ĂǇ�ϭϱ�ĐŽŚŽƌƚ

DĂůĞƐ
�ĂǇ�ϰ�ĐŽŚŽƌƚ

'ƌŽƵƉ
dŽƚĂů�WƌŽƚĞŝŶ

ŐͬĚ>
Z���

ǆϭϬ͘ĞϲͬƵ>
,ĞŵŽŐůŽďŝŶ�

ŐͬĚ>
,ĞŵĂƚŽĐƌŝƚ�

й
,ĞŵĂƚŽĐƌŝƚ
ƐƉƵŶ�й

D�s
Ĩ>

D�,
ƉŐ

D�,�
ŐͬĚ>

DĞĂŶ ϱ͘ϳ ϲ͘ϱ ϭϮ͘ϯ ϯϴ͘Ϯ ϯϴ͘Ϯ ϱϵ͘ϰ ϭϵ͘Ϭ ϯϮ͘Ϯ
^�D Ϭ͘Ϯ Ϭ͘ϭ Ϭ͘Ϯ Ϭ͘ϱ Ϭ͘ϳ Ϭ͘ϱ Ϭ͘Ϭ Ϭ͘Ϯ
DĞĂŶ ϲ͘Ϯ ϳ͘ϯ ϭϰ͘Ϭ ϰϮ͘ϱ ϰϭ͘ϱ ϱϴ͘ϯ ϭϵ͘Ϭ ϯϮ͘ϴ
^�D Ϭ͘ϭ Ϭ͘ϭ Ϭ͘Ϯ Ϭ͘ϱ Ϭ͘ϯ Ϭ͘ϯ Ϭ͘Ϭ Ϭ͘ϯ
DĞĂŶ ϲ͘Ϭ ϲ͘ϴ ϭϮ͘ϲ ϯϴ͘Ϭ ϯϳ͘ϳ ϱϲ͘Ϭ ϭϴ͘ϳ ϯϯ͘ϯ
^�D Ϭ͘Ϯ Ϭ͘ϭ Ϭ͘Ϯ Ϭ͘ϲ ϭ͘Ϯ Ϭ͘Ϭ Ϭ͘ϯ Ϭ͘ϯ
DĞĂŶ ϲ͘ϯ ϳ͘ϴ ϭϰ͘ϱ ϰϮ͘ϴ ϰϬ͘ϴ ϱϱ͘Ϭ ϭϴ͘ϴ ϯϬ͘ϯ
^�D Ϭ͘Ϭ Ϭ͘ϰ Ϭ͘ϳ Ϯ͘ϭ Ϯ͘ϰ ϭ͘ϭ Ϭ͘ϯ ϯ͘ϴ

&ĞŵĂůĞƐ͕��ĂǇ�ϰ

&ĞŵĂůĞƐ͕��ĂǇ�ϭϱ

DĂůĞƐ͕��ĂǇ�ϰ

DĂůĞƐ͕��ĂǇ�ϭϱ

'ƌŽƵƉ
Z�t
й

WůĂƚĞůĞƚƐ
ǆϭϬ͘ĞϯͬƵ>

DWs
Ĩ>

t��
ǆϭϬ͘ĞϯͬƵ>

^ĞŐŵĞŶƚĞĚ�
EĞƵƚƌŽƉŚŝůƐ
ǆϭϬ͘ĞϯͬƵ>

�ĂŶĚ�
EĞƵƚƌŽƉŚŝůƐ
ǆϭϬ͘ĞϯͬƵ>

>ǇŵƉŚŽĐǇƚĞƐ
ǆϭϬ͘ĞϯͬƵ>

DŽŶŽĐǇƚĞƐ
ǆϭϬ͘ĞϯͬƵ>

DĞĂŶ ϭϮ͘ϰ ϵϴϵ͘ϲ ϴ͘Ϭ ϵ͘Ϯ Ϭ͘ϵ Ϭ͘Ϭ ϴ͘Ϭ Ϭ͘ϯ
^�D Ϭ͘Ϯ ϭϭϳ͘Ϯ Ϭ͘ϭ ϭ͘ϭ Ϭ͘Ϯ Ϭ͘Ϭ ϭ͘Ϭ Ϭ͘ϭ
DĞĂŶ ϭϮ͘Ϭ ϵϵϴ͘Ϭ ϴ͘ϲ ϵ͘ϰ ϭ͘ϭ Ϭ͘Ϭ ϴ͘Ϭ Ϭ͘Ϯ
^�D Ϭ͘Ϭ ϲϬ͘Ϯ Ϭ͘Ϯ ϭ͘Ϭ Ϭ͘ϯ Ϭ͘Ϭ ϭ͘ϭ Ϭ͘ϭ
DĞĂŶ ϭϮ͘Ϭ ϵϮϬ͘ϯ ϴ͘Ϭ ϴ͘ϱ Ϭ͘ϳ Ϭ͘Ϭ ϳ͘ϱ Ϭ͘Ϯ
^�D Ϭ͘ϲ ϭϴ͘ϵ Ϭ͘Ϯ Ϯ͘ϳ Ϭ͘ϯ Ϭ͘Ϭ Ϯ͘ϯ Ϭ͘ϭ
DĞĂŶ ϭϬ͘ϴ ϴϰϱ͘ϴ ϴ͘ϯ ϳ͘ϵ Ϭ͘ϵ Ϭ͘Ϭ ϲ͘ϳ Ϭ͘Ϯ
^�D Ϭ͘ϯ ϲϬ͘Ϭ Ϭ͘ϱ ϭ͘ϵ Ϭ͘Ϯ Ϭ͘Ϭ ϭ͘ϴ Ϭ͘ϭ

&ĞŵĂůĞƐ͕��ĂǇ�ϰ

&ĞŵĂůĞƐ͕��ĂǇ�ϭϱ

DĂůĞƐ͕��ĂǇ�ϰ

DĂůĞƐ͕��ĂǇ�ϭϱ



ZĞƉŽƌƚ�ĨŽƌ�^ƚƵĚǇ�ϮϬϮϭϭϬϭ� � �

�ŽŶĨŝĚĞŶƚŝĂů�
;WĂŐĞ�ϭϮ�ŽĨ�ϯϰͿ�

�

�
�
ϯ͘ϲ͘� �ůŝŶŝĐĂů��ŝŽĐŚĞŵŝƐƚƌǇ�
�
dŽƚĂů�ƉƌŽƚĞŝŶ�ĂŶĚ�ĂůďƵŵŝŶ�ŝŶĐƌĞĂƐĞĚ�ŝŶ�ŵĂůĞƐ�ĨƌŽŵ��ĂǇ�ϰ�ƚŽ��ĂǇ�ϭϱ�;&ŝŐƵƌĞ�ϰ͕�dĂďůĞ�ϵͿ͘�
�
&ŝŐƵƌĞ�ϰ͘���

������������ �
�
�ƌĞĂƚŝŶĞ�ŬŝŶĂƐĞ�ǁĂƐ�ĚĞĐƌĞĂƐĞĚ�ŝŶ�ĨĞŵĂůĞ�ƌĂƚƐ�ŽŶ��ĂǇƐ�ϰ�ĂŶĚ�ϭϱ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ďĂƐĞůŝŶĞ�
ůĞǀĞůƐ�;&ŝŐƵƌĞ�ϱ͕�dĂďůĞ�ϴ�ĂŶĚ�ϵͿ͘�
�

'ƌŽƵƉ
�ŽƐŝŶŽƉŚŝůƐ
ǆϭϬ͘ĞϯͬƵ>

�ĂƐŽƉŚŝůƐ
ǆϭϬ͘ĞϯͬƵ>

^ĞŐŵĞŶƚĞĚ�
EĞƵƚƌŽƉŚŝůƐ

й

�ĂŶĚ�
EĞƵƚƌŽƉŚŝůƐ

й

>ǇŵƉŚŽĐǇƚĞƐ
й

DŽŶŽĐǇƚĞƐ
й

�ŽƐŝŶŽƉŚŝůƐ
й

�ĂƐŽƉŚŝůƐ
й

DĞĂŶ Ϭ͘Ϭ Ϭ͘Ϭ ϵ͘ϲ Ϭ͘Ϭ ϴϲ͘ϲ ϯ͘Ϯ Ϭ͘ϲ Ϭ͘Ϭ
^�D Ϭ͘Ϭ Ϭ͘Ϭ Ϯ͘Ϯ Ϭ͘Ϭ Ϯ͘ϯ Ϭ͘ϱ Ϭ͘Ϯ Ϭ͘Ϭ
DĞĂŶ Ϭ͘ϭ Ϭ͘Ϭ ϭϭ͘ϱ Ϭ͘Ϭ ϴϱ͘ϯ Ϯ͘ϯ ϭ͘Ϭ Ϭ͘Ϭ
^�D Ϭ͘ϭ Ϭ͘Ϭ ϯ͘ϯ Ϭ͘Ϭ ϯ͘ϯ Ϭ͘ϵ Ϭ͘ϳ Ϭ͘Ϭ
DĞĂŶ Ϭ͘ϭ Ϭ͘Ϭ ϵ͘Ϭ Ϭ͘Ϭ ϴϳ͘ϯ Ϯ͘ϳ ϭ͘Ϭ Ϭ͘Ϭ
^�D Ϭ͘ϭ Ϭ͘Ϭ Ϯ͘Ϭ Ϭ͘Ϭ ϭ͘ϯ Ϭ͘ϯ Ϭ͘ϲ Ϭ͘Ϭ
DĞĂŶ Ϭ͘ϭ Ϭ͘Ϭ ϭϮ͘ϴ Ϭ͘Ϭ ϴϮ͘ϴ ϯ͘ϱ ϭ͘Ϭ Ϭ͘Ϭ
^�D Ϭ͘Ϭ Ϭ͘Ϭ Ϯ͘ϱ Ϭ͘Ϭ ϯ͘ϭ Ϭ͘ϵ Ϭ͘ϰ Ϭ͘Ϭ

&ĞŵĂůĞƐ͕��ĂǇ�ϰ

&ĞŵĂůĞƐ͕��ĂǇ�ϭϱ

DĂůĞƐ͕��ĂǇ�ϰ

DĂůĞƐ͕��ĂǇ�ϭϱ



ZĞƉŽƌƚ�ĨŽƌ�^ƚƵĚǇ�ϮϬϮϭϭϬϭ� � �

�ŽŶĨŝĚĞŶƚŝĂů�
;WĂŐĞ�ϭϯ�ŽĨ�ϯϰͿ�

&ŝŐƵƌĞ�ϱ͘���

������ �
�
�
�
�ĂůĐŝƵŵ�ŝŶĐƌĞĂƐĞĚ�ŝŶ�ĨĞŵĂůĞƐ�ĨƌŽŵ�ďĂƐĞůŝŶĞ�ƚŽ��ĂǇ�ϭϱ�ĂŶĚ�ĨƌŽŵ��ĂǇ�ϰ�ƚŽ��ĂǇ�ϭϱ�;&ŝŐƵƌĞ�ϲ͕�dĂďůĞ�ϴ�ĂŶĚ�ϵͿ͘�
�
&ŝŐƵƌĞ�ϲ͘�

�������� ��
�
�
�
�
�
�
�
�



ZĞƉŽƌƚ�ĨŽƌ�^ƚƵĚǇ�ϮϬϮϭϭϬϭ� � �

�ŽŶĨŝĚĞŶƚŝĂů�
;WĂŐĞ�ϭϰ�ŽĨ�ϯϰͿ�

�
�
'ůŽďƵůŝŶ�ǁĂƐ�ŝŶĐƌĞĂƐĞĚ�Ăƚ��ĂǇ�ϭϱ�ŝŶ�ĨĞŵĂůĞƐ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ďĂƐĞůŝŶĞ�ůĞǀĞůƐ�;&ŝŐƵƌĞ�ϳ͕�
dĂďůĞ�ϴ�ĂŶĚ�ϵͿ͘�
�
&ŝŐƵƌĞ�ϳ͘�

0D
OHV
��%
DV
HOL
QH

0D
OHV
��'
D\
���

)H
PD
OHV
��%
DV
HOL
QH

)H
PD
OHV
��'
D\
���

J�
G/

�
�
�hE͕�ƉŽƚĂƐƐŝƵŵ͕�ĂŶĚ�d�KϮ�ŝŶĐƌĞĂƐĞĚ�ŝŶ�ĨĞŵĂůĞƐ�ĨƌŽŵ��ĂǇ�ϰ�ƚŽ��ĂǇ�ϭϱ�ǁŚŝůĞ�ƚŚĞ�EĂͬ<�ƌĂƚŝŽ�ĚĞĐƌĞĂƐĞĚ�
ĨƌŽŵ��ĂǇ�ϰ�ƚŽ��ĂǇ�ϭϱ�ŝŶ�ĨĞŵĂůĞƐ�;&ŝŐƵƌĞ�ϴ͕�dĂďůĞ�ϵͿ͘�
�
&ŝŐƵƌĞ�ϴ͘�

������ �
�
�
�
�



ZĞƉŽƌƚ�ĨŽƌ�^ƚƵĚǇ�ϮϬϮϭϭϬϭ� � �

�ŽŶĨŝĚĞŶƚŝĂů�
;WĂŐĞ�ϭϱ�ŽĨ�ϯϰͿ�

������������� �
�
�
�ůů�ŽƚŚĞƌ�ďŝŽĐŚĞŵŝƐƚƌǇ�ƉĂƌĂŵĞƚĞƌƐ�ƌĞŵĂŝŶĞĚ�ƵŶĐŚĂŶŐĞĚ�ŝŶ�ŵĂůĞƐ�ĂŶĚ�ŝŶ�ĨĞŵĂůĞƐ͘�



ZĞƉŽƌƚ�ĨŽƌ�^ƚƵĚǇ�ϮϬϮϭϭϬϭ� � �

�ŽŶĨŝĚĞŶƚŝĂů�
;WĂŐĞ�ϭϲ�ŽĨ�ϯϰͿ�

dĂďůĞ�ϴ͘���ŝŽĐŚĞŵŝƐƚƌǇ�WĂƌĂŵĞƚĞƌƐ�ʹ��ĂƐĞůŝŶĞ�'ƌŽƵƉ�DĞĂŶƐ�

�
�

�
�

�
�

�
�
�

'ƌŽƵƉ
hƌĞĂ�

EŝƚƌŽŐĞŶ��
;ŵŐͬĚ>Ϳ

�ƌĞĂƚŝŶŝŶĞ�
;:ĂĨĨĞͿ��
;ŵŐͬĚ>Ϳ

^ŽĚŝƵŵ��
;ŵŵŽůͬ>Ϳ

WŽƚĂƐƐŝƵŵ��
;ŵŵŽůͬ>Ϳ

�ŚůŽƌŝĚĞ��
;ŵŵŽůͬ>Ϳ

d�KϮ��
;ŵŵŽůͬ>Ϳ

EĂͬ<�ZĂƚŝŽ

DĞĂŶ ϭϲ Ϭ͘Ϯ ϭϯϵ ϱ͘ϯ ϭϬϮ Ϯϱ Ϯϲ
^�D ϭ Ϭ͘Ϭ ϭ Ϭ͘Ϯ Ϯ ϭ ϭ
DĞĂŶ ϭϱ Ϭ͘Ϯ ϭϰϬ ϱ͘Ϯ ϭϬϰ Ϯϭ Ϯϳ
^�D ϭ Ϭ͘Ϭ ϭ Ϭ͘ϰ ϭ ϭ Ϯ
DĞĂŶ ϭϯ Ϭ͘Ϯ ϭϰϬ ϰ͘ϭ ϭϬϵ ϮϬ ϯϱ
^�D ϭ Ϭ͘Ϭ ϭ Ϭ͘Ϯ ϯ Ϯ Ϯ
DĞĂŶ ϭϰ Ϭ͘Ϯ ϭϰϬ ϰ͘Ϯ ϭϬϳ Ϯϭ ϯϰ
^�D ϭ Ϭ͘Ϭ ϭ Ϭ͘ϰ ϯ ϭ ϰ

&ĞŵĂůĞƐ
�ĂǇ�ϰ�ĐŽŚŽƌƚ
&ĞŵĂůĞƐ

�ĂǇ�ϭϱ�ĐŽŚŽƌƚ

DĂůĞƐ
�ĂǇ�ϰ�ĐŽŚŽƌƚ

DĂůĞƐ
�ĂǇ�ϭϱ�ĐŽŚŽƌƚ

'ƌŽƵƉ
�ŶŝŽŶ�'ĂƉ��
;ŵŵŽůͬ>Ϳ

KƐŵŽůĂƌŝƚǇ�
�ĂůĐƵůĂƚĞĚ��
;ŵŵŽůͬ>Ϳ

�ĂůĐŝƵŵ��
;ŵŐͬĚ>Ϳ

WŚŽƐƉŚŽƌƵƐ��
;ŵŐͬĚ>Ϳ

DĂŐŶĞƐŝƵŵ��
;ŵŐͬĚ>Ϳ

/ƌŽŶ��
;ƵŐͬĚ>Ϳ

dŽƚĂů�
WƌŽƚĞŝŶ��
;ŐͬĚ>Ϳ

DĞĂŶ ϭϴ Ϯϵϯ ϵ͘ϱ ϳ͘ϭ ϭ͘ϳ ϭϵϰ ϰ͘ϵ
^�D ϭ ϭ Ϭ͘ϰ Ϭ͘Ϯ Ϭ͘ϭ ϭϯ Ϭ͘Ϯ
DĞĂŶ ϮϬ Ϯϵϱ ϵ͘Ϭ ϴ͘Ϭ ϭ͘ϳ ϮϮϱ ϰ͘ϱ
^�D ϭ ϭ Ϭ͘Ϯ Ϭ͘ϯ Ϭ͘ϭ Ϯϱ Ϭ͘Ϯ
DĞĂŶ ϭϲ Ϯϵϯ ϴ͘ϱ ϱ͘ϯ ϭ͘ϱ ϯϮϰ ϱ͘Ϭ
^�D ϭ ϭ Ϭ͘ϳ ϭ͘Ϭ Ϭ͘Ϯ ϱϰ Ϭ͘ϳ
DĞĂŶ ϭϲ Ϯϵϰ ϴ͘ϱ ϱ͘ϲ ϭ͘ϱ Ϯϴϲ ϰ͘ϰ
^�D ϭ Ϯ Ϭ͘ϲ Ϭ͘ϲ Ϭ͘ϭ ϵ Ϭ͘ϯ

&ĞŵĂůĞƐ
�ĂǇ�ϰ�ĐŽŚŽƌƚ
&ĞŵĂůĞƐ

�ĂǇ�ϭϱ�ĐŽŚŽƌƚ

DĂůĞƐ
�ĂǇ�ϰ�ĐŽŚŽƌƚ

DĂůĞƐ
�ĂǇ�ϭϱ�ĐŽŚŽƌƚ

'ƌŽƵƉ
�ůďƵŵŝŶ��
;ŐͬĚ>Ϳ

'ůŽďƵůŝŶ�
�ĂůĐ��;ŐͬĚ>Ϳ

'ůƵĐŽƐĞ�
;,ĞǆŽŬŝŶĂƐĞͿ��

;ŵŐͬĚ>Ϳ

�ŵǇůĂƐĞ��
;hͬ>Ϳ

dŽƚĂů�
�ŝůŝƌƵďŝŶ��
;ŵŐͬĚ>Ϳ

�ŝƌĞĐƚ�
�ŝůŝƌƵďŝŶ��
;ŵŐͬĚ>Ϳ

/ŶĚŝƌĞĐƚ�
�ŝůŝƌƵďŝŶ��
;ŵŐͬĚ>Ϳ

DĞĂŶ Ϯ͘ϳ Ϯ͘Ϯ ϭϴϱ ϰϲϭ Ϭ͘ϭ Ϭ͘Ϭ Ϭ͘ϭ
^�D Ϭ͘ϭ Ϭ͘ϭ ϭϲ ϭϴ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ
DĞĂŶ Ϯ͘ϳ ϭ͘ϵ ϭϵϬ ϰϱϳ Ϭ͘ϭ Ϭ͘Ϭ Ϭ͘ϭ
^�D Ϭ͘ϭ Ϭ͘ϭ ϳ ϰϭ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ
DĞĂŶ Ϯ͘ϱ Ϯ͘ϯ ϭϱϰ Ϯϳϵ Ϭ͘ϭ Ϭ͘Ϭ Ϭ͘ϭ
^�D Ϭ͘ϭ Ϭ͘ϰ ϭϴ ϭϭ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ
DĞĂŶ Ϯ͘ϲ ϭ͘ϵ ϭϲϬ Ϯϳϰ Ϭ͘ϭ Ϭ͘Ϭ Ϭ͘ϭ
^�D Ϭ͘Ϯ Ϭ͘ϭ ϭϰ ϯϭ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ

&ĞŵĂůĞƐ
�ĂǇ�ϰ�ĐŽŚŽƌƚ
&ĞŵĂůĞƐ

�ĂǇ�ϭϱ�ĐŽŚŽƌƚ

DĂůĞƐ
�ĂǇ�ϰ�ĐŽŚŽƌƚ

DĂůĞƐ
�ĂǇ�ϭϱ�ĐŽŚŽƌƚ

'ƌŽƵƉ
�ůŬĂůŝŶĞ�

WŚŽƐƉŚĂƚĂƐĞ
;hͬ>Ϳ

�ůĂŶŝŶĞ�
�ŵŝŶŽͲ

ƚƌĂŶƐĨĞƌĂƐĞ
�;hͬ>Ϳ

�ƐƉĂƌƚĂƚĞ�
�ŵŝŶŽͲ

ƚƌĂŶƐĨĞƌĂƐĞ
;hͬ>Ϳ

�ƌĞĂƚŝŶĞ�
<ŝŶĂƐĞ
�;hͬ>Ϳ

�ŚŽůĞƐƚĞƌŽů��
;ŵŐͬĚ>Ϳ

dƌŝŐůǇĐĞƌŝĚĞ��
;ŵŐͬĚ>Ϳ

>ŝƉĞŵŝĂ /ĐƚĞƌƵƐ ,ĞŵŽůǇƐŝƐ

DĞĂŶ ϯϴϱ ϰϲ ϲϭ ϰϰϲ ϲϯ ϴϰ E� E� E�
^�D ϭϰ ϯ ϯ ϭϭϲ ϱ ϭϱ E� E� E�
DĞĂŶ ϯϵϵ ϰϬ ϳϲ ϴϴϵ ϲϱ E� E� E� E�
^�D Ϯϱ ϯ ϭϲ Ϯϲϳ ϯ E� E� E� E�
DĞĂŶ ϭϳϭ ϰϬ ϱϱ ϵϳϯ ϰϵ ϱϵ E� E� E�
^�D ϭϵ ϯ ϲ ϰϰϲ ϯ Ϯϰ E� E� E�
DĞĂŶ ϭϳϮ ϰϬ ϲϮ ϵϭϰ ϰϴ E� E� E� E�
^�D Ϯϴ ϲ ϳ ϭϵϳ ϰ E� E� E� E�

&ĞŵĂůĞƐ
�ĂǇ�ϰ�ĐŽŚŽƌƚ
&ĞŵĂůĞƐ

�ĂǇ�ϭϱ�ĐŽŚŽƌƚ

DĂůĞƐ
�ĂǇ�ϰ�ĐŽŚŽƌƚ

DĂůĞƐ
�ĂǇ�ϭϱ�ĐŽŚŽƌƚ



ZĞƉŽƌƚ�ĨŽƌ�^ƚƵĚǇ�ϮϬϮϭϭϬϭ� � �

�ŽŶĨŝĚĞŶƚŝĂů�
;WĂŐĞ�ϭϳ�ŽĨ�ϯϰͿ�

dĂďůĞ�ϵ͘���ŝŽĐŚĞŵŝƐƚƌǇ�WĂƌĂŵĞƚĞƌƐ�ʹ�dĞƌŵŝŶĂů�'ƌŽƵƉ�DĞĂŶƐ�

�
�

�
�

�
�

�
�
�

'ƌŽƵƉ
hƌĞĂ�

EŝƚƌŽŐĞŶ��
;ŵŐͬĚ>Ϳ

�ƌĞĂƚŝŶŝŶĞ�
;:ĂĨĨĞͿ��
;ŵŐͬĚ>Ϳ

^ŽĚŝƵŵ��
;ŵŵŽůͬ>Ϳ

WŽƚĂƐƐŝƵŵ��
;ŵŵŽůͬ>Ϳ

�ŚůŽƌŝĚĞ��
;ŵŵŽůͬ>Ϳ

d�KϮ��
;ŵŵŽůͬ>Ϳ

EĂͬ<�ZĂƚŝŽ

DĞĂŶ ϭϱ Ϭ͘Ϯ ϭϰϭ ϰ͘ϴ ϭϬϯ Ϯϰ ϯϬ
^�D Ϭ Ϭ͘Ϭ Ϭ Ϭ͘ϭ ϭ Ϭ ϭ
DĞĂŶ ϭϵ Ϭ͘ϯ ϭϰϭ ϱ͘Ϭ ϭϬϭ Ϯϳ Ϯϴ
^�D ϭ Ϭ͘Ϭ Ϭ Ϭ͘ϭ Ϭ Ϭ ϭ
DĞĂŶ ϭϰ Ϭ͘Ϯ ϭϰϭ ϰ͘Ϭ ϭϬϲ Ϯϯ ϯϲ
^�D ϭ Ϭ͘Ϭ ϭ Ϭ͘ϭ ϭ ϭ ϭ
DĞĂŶ ϭϵ Ϭ͘Ϯ ϭϯϵ ϱ͘Ϭ ϭϬϯ Ϯϳ Ϯϴ
^�D ϭ Ϭ͘Ϭ Ϭ Ϭ͘ϭ ϭ ϭ ϭ

DĂůĞƐ͕��ĂǇ�ϭϱ

&ĞŵĂůĞƐ͕��ĂǇ�ϰ

&ĞŵĂůĞƐ͕��ĂǇ�ϭϱ

DĂůĞƐ͕��ĂǇ�ϰ

'ƌŽƵƉ
�ŶŝŽŶ�'ĂƉ��
;ŵŵŽůͬ>Ϳ

KƐŵŽůĂƌŝƚǇ�
�ĂůĐƵůĂƚĞĚ��
;ŵŵŽůͬ>Ϳ

�ĂůĐŝƵŵ��
;ŵŐͬĚ>Ϳ

WŚŽƐƉŚŽƌƵƐ��
;ŵŐͬĚ>Ϳ

DĂŐŶĞƐŝƵŵ��
;ŵŐͬĚ>Ϳ

/ƌŽŶ��
;ƵŐͬĚ>Ϳ

dŽƚĂů�
WƌŽƚĞŝŶ��
;ŐͬĚ>Ϳ

DĞĂŶ ϭϵ Ϯϵϳ ϵ͘ϳ ϳ͘ϯ Ϯ͘Ϭ Ϯϲϳ ϰ͘ϴ
^�D ϭ ϭ Ϭ͘Ϯ Ϭ͘ϯ Ϭ͘ϭ ϯϰ Ϭ͘ϭ
DĞĂŶ ϭϳ Ϯϵϴ ϭϬ͘Ϯ ϳ͘ϲ Ϯ͘Ϯ ϮϮϬ ϱ͘ϰ
^�D ϭ ϭ Ϭ͘ϭ Ϭ͘Ϭ Ϭ͘Ϭ ϭϭ Ϭ͘ϭ
DĞĂŶ ϭϲ Ϯϵϲ ϵ͘Ϯ ϲ͘ϭ ϭ͘ϵ ϯϬϯ ϱ͘Ϭ
^�D Ϭ ϭ Ϭ͘Ϯ Ϭ͘ϰ Ϭ͘ϭ ϮϬ Ϭ͘ϭ
DĞĂŶ ϭϰ Ϯϵϰ ϭϬ͘Ϯ ϲ͘ϵ Ϯ͘Ϭ ϯϬϰ ϱ͘ϱ
^�D Ϭ Ϭ Ϭ͘Ϯ Ϭ͘ϯ Ϭ͘ϭ Ϯϱ Ϭ͘ϭ

DĂůĞƐ͕��ĂǇ�ϰ

DĂůĞƐ͕��ĂǇ�ϭϱ

&ĞŵĂůĞƐ͕��ĂǇ�ϰ

&ĞŵĂůĞƐ͕��ĂǇ�ϭϱ

'ƌŽƵƉ
�ůďƵŵŝŶ��
;ŐͬĚ>Ϳ

'ůŽďƵůŝŶ�
�ĂůĐ��;ŐͬĚ>Ϳ

'ůƵĐŽƐĞ�
;,ĞǆŽŬŝŶĂƐĞͿ��

;ŵŐͬĚ>Ϳ

�ŵǇůĂƐĞ��
;hͬ>Ϳ

dŽƚĂů�
�ŝůŝƌƵďŝŶ��
;ŵŐͬĚ>Ϳ

�ŝƌĞĐƚ�
�ŝůŝƌƵďŝŶ��
;ŵŐͬĚ>Ϳ

/ŶĚŝƌĞĐƚ�
�ŝůŝƌƵďŝŶ��
;ŵŐͬĚ>Ϳ

DĞĂŶ Ϯ͘ϳ Ϯ͘ϭ ϭϱϳ ϰϱϵ Ϭ͘ϭ Ϭ͘Ϭ Ϭ͘ϭ
^�D Ϭ͘ϭ Ϭ͘Ϭ ϰ ϭϱ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ
DĞĂŶ ϯ͘Ϭ Ϯ͘ϰ ϭϳϲ ϱϰϯ Ϭ͘ϭ Ϭ͘Ϭ Ϭ͘ϭ
^�D Ϭ͘ϭ Ϭ͘ϭ ϵ Ϯϭ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ
DĞĂŶ Ϯ͘ϴ Ϯ͘Ϯ ϭϲϯ Ϯϵϲ Ϭ͘ϭ Ϭ͘Ϭ Ϭ͘ϭ
^�D Ϭ͘ϭ Ϭ͘ϭ ϭϬ ϭϬ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ
DĞĂŶ ϯ͘Ϭ Ϯ͘ϱ ϭϲϬ ϯϯϮ Ϭ͘ϭ Ϭ͘Ϭ Ϭ͘ϭ
^�D Ϭ͘ϭ Ϭ͘ϭ ϰ ϭϯ Ϭ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ

DĂůĞƐ͕��ĂǇ�ϰ

DĂůĞƐ͕��ĂǇ�ϭϱ

&ĞŵĂůĞƐ͕��ĂǇ�ϰ

&ĞŵĂůĞƐ͕��ĂǇ�ϭϱ

'ƌŽƵƉ
�ůŬĂůŝŶĞ�

WŚŽƐƉŚĂƚĂƐĞ
;hͬ>Ϳ

�ůĂŶŝŶĞ�
�ŵŝŶŽͲ

ƚƌĂŶƐĨĞƌĂƐĞ
�;hͬ>Ϳ

�ƐƉĂƌƚĂƚĞ�
�ŵŝŶŽͲ

ƚƌĂŶƐĨĞƌĂƐĞ
;hͬ>Ϳ

�ƌĞĂƚŝŶĞ�
<ŝŶĂƐĞ
�;hͬ>Ϳ

�ŚŽůĞƐƚĞƌŽů��
;ŵŐͬĚ>Ϳ

dƌŝŐůǇĐĞƌŝĚĞ��
;ŵŐͬĚ>Ϳ

>ŝƉĞŵŝĂ /ĐƚĞƌƵƐ ,ĞŵŽůǇƐŝƐ

DĞĂŶ ϯϲϱ ϰϲ ϱϱ ϭϰϯ ϲϬ ϳϱ E� E� E�
^�D ϭϴ ϯ Ϯ Ϯϭ ϯ ϳ E� E� E�
DĞĂŶ ϯϴϬ ϰϲ ϲϱ ϭϵϰ ϲϰ ϴϭ E� E� E�
^�D Ϯϲ Ϯ ϱ ϰϬ Ϯ ϵ E� E� E�
DĞĂŶ ϭϲϰ ϯϵ ϰϰ ϭϳϮ ϱϭ ϰϲ E� E� E�
^�D Ϯϯ ϰ Ϯ ϰϰ Ϯ ϰ E� E� E�
DĞĂŶ ϭϵϵ ϱϬ ϲϮ ϭϴϱ ϱϴ E� E� E� E�
^�D ϭϬ ϯ ϲ ϯϴ Ϯ E� E� E� E�

DĂůĞƐ͕��ĂǇ�ϭϱ

&ĞŵĂůĞƐ͕��ĂǇ�ϰ

&ĞŵĂůĞƐ͕��ĂǇ�ϭϱ

DĂůĞƐ͕��ĂǇ�ϰ
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�ŽŶĨŝĚĞŶƚŝĂů�
;WĂŐĞ�ϭϴ�ŽĨ�ϯϰͿ�

ϯ͘ϳ͘� ,ŝƐƚŽƉĂƚŚŽůŽŐǇ�
�
dŚĞƌĞ�ǁĂƐ�ůŝƚƚůĞ�ƚŽ�ŶŽ�ǀĂƌŝĂƚŝŽŶ�ďĞƚǁĞĞŶ�ĂŶŝŵĂůƐ�ǁŝƚŚŝŶ�Žƌ�ďĞƚǁĞĞŶ�ƚƌĞĂƚŵĞŶƚ�ŐƌŽƵƉƐ�ǁŝƚŚ�ƚŚĞ�
ĞǆĐĞƉƚŝŽŶ�ŽĨ�ƚŚĞ�ďƌĂŝŶ�;�ƉƉĞŶĚŝǆ�sͿ͘�DŝůĚ�ǀĂĐƵŽůĂƚŝŽŶ�ŽĨ�ƚŚĞ�ǁŚŝƚĞ�ŵĂƚƚĞƌ�ǁĂƐ�ŽďƐĞƌǀĞĚ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�
ďƌĂŝŶ�Ăƚ�ϰ�ĚĂǇƐ�ƉŽƐƚ�ĚŽƐĞ͘��dŚĞƌĞ�ǁĞƌĞ�ŶŽ�ŝŶĚŝĐĂƚŝŽŶƐ�ŽĨ�ƚŚŝƐ�ůĞƐŝŽŶ�Ăƚ��ĂǇ�ϭϱ͕�ŚŽǁĞǀĞƌ͘��ƉŝĐĂƌĚŝĂů�
ŚĞŵŽƌƌŚĂŐĞ�ǁĂƐ�ŶŽƚĞĚ�ŝŶ�ŽŶĞ�ĂŶŝŵĂů�ĂŶĚ�ŵŝŶŝŵĂů�ƌĞŶĂů�ĐŽƌƚŝĐĂů�ŵŝŶĞƌĂůŝǌĂƚŝŽŶ�ŶŽƚĞĚ�ŝŶ�ĂŶŽƚŚĞƌ͖�ďŽƚŚ�
ŽĨ�ƚŚĞƐĞ�ůĂƚƚĞƌ�ůĞƐŝŽŶƐ�ǁĞƌĞ�ĐŽŶƐŝĚĞƌĞĚ�ƚŽ�ďĞ�ďĂĐŬŐƌŽƵŶĚ�ĂŶĚ�ŶŽƚ�ƐŝŐŶŝĨŝĐĂŶƚ�ƚŽ�ƚŚĞ�ƐƚƵĚǇ͘�
�
ϰ͘� �KE�>h^/KE�
�
hDͺ�Kh�ǁĂƐ�ĐůŝŶŝĐĂůůǇ�ǁĞůůͲƚŽůĞƌĂƚĞĚ�ǁŚĞŶ�ĂĚŵŝŶŝƐƚĞƌĞĚ�ĂƐ�Ă�ƐŝŶŐůĞ�ŝŶƚƌĂǀĞŶŽƵƐ�ďŽůƵƐ�ƚŽ�ŵĂůĞ�ĂŶĚ�
ĨĞŵĂůĞ�ĂĚƵůƚ�^ƉƌĂŐƵĞͲ�ĂǁůĞǇ�ƌĂƚƐ͕�ĞǀĂůƵĂƚĞĚ�ƚŚƌŽƵŐŚ�ϭϱ�ĚĂǇƐ�ĂĨƚĞƌ�ĚŽƐŝŶŐ͘�dŚĞƌĞ�ǁĞƌĞ�ŶŽ�ĂĚǀĞƌƐĞ�
ĞĨĨĞĐƚƐ�ŽŶ�ďŽĚǇ�ǁĞŝŐŚƚ�Žƌ�ĨŽŽĚ�ĐŽŶƐƵŵƉƚŝŽŶ͘��ŝŽĐŚĞŵŝƐƚƌǇ�ĐŚĂŶŐĞƐ�ǁĞƌĞ�ŵŝŶŽƌ�ĂŶĚ�ůŝŵŝƚĞĚ�ƚŽ�ŝŶĐƌĞĂƐĞƐ�
ŝŶ�ƚŽƚĂů�ƉƌŽƚĞŝŶ�ĂŶĚ�ĂůďƵŵŝŶ�ŝŶ�ŵĂůĞƐ͕�ĚĞĐƌĞĂƐĞĚ�ĐƌĞĂƚŝŶŝŶĞ�ŬŝŶĂƐĞ�ůĞǀĞůƐ�ĂŶĚ�EĂͬ<�ƌĂƚŝŽƐ�ŝŶ�ĨĞŵĂůĞƐ͕�ĂŶĚ�
ŝŶĐƌĞĂƐĞĚ�ĐĂůĐŝƵŵ͕�ŐůŽďƵůŝŶ͕��hE͕�ƉŽƚĂƐƐŝƵŵ͕�ĂŶĚ�d�KϮ�ůĞǀĞůƐ�ŝŶ�ĨĞŵĂůĞƐ͘��DŝůĚ�ǀĂĐƵŽůĂƚŝŽŶ�ŽĨ�ďƌĂŝŶ�
ǁŚŝƚĞ�ŵĂƚƚĞƌ�ǁĂƐ�ŽďƐĞƌǀĞĚ�ŵŝĐƌŽƐĐŽƉŝĐĂůůǇ�Ăƚ�ϰ�ĚĂǇƐ�ƉŽƐƚ�ĚŽƐĞ͘��,ŽǁĞǀĞƌ͕�ƚŚĞƌĞ�ǁĞƌĞ�ŶŽ�ŝŶĚŝĐĂƚŝŽŶƐ�ŽĨ�
ƚŚŝƐ�ůĞƐŝŽŶ�ďǇ�ϭϱ�ĚĂǇƐ�ƉŽƐƚ�ĚŽƐĞ͘�
� �
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�ŽŶĨŝĚĞŶƚŝĂů�
;WĂŐĞ�ϭϵ�ŽĨ�ϯϰͿ�

�
�ƉƉĞŶĚŝǆ�/͘�/ŶĚŝǀŝĚƵĂů��ŽĚǇ�tĞŝŐŚƚ�ŽǀĞƌ�dŝŵĞ�

�

� �
�
�
�
�
�
� �

ϭ ϰ ϭϱ
ϭϬϭ ϮϬϭ͘ϳ E� ϯϬϲ͘ϭ
ϭϬϮ ϭϴϵ͘ϯ E� Ϯϲϴ͘ϯ
ϭϬϯ ϭϵϲ͘Ϯ E� Ϯϴϲ͘ϯ
ϭϬϰ ϭϵϭ͘ϴ E� ϮϵϬ͘ϲ
ϭϬϱ ϭϴϯ͘ϳ E� Ϯϳϯ͘ϭ
ϮϬϭ ϮϮϳ͘ϭ Ϯϰϴ͘ϳ E�
ϮϬϮ ϮϮϱ͘ϲ Ϯϰϭ͘ϳ E�
ϮϬϯ ϮϯϮ͘Ϭ Ϯϱϭ͘ϳ E�
ϮϬϰ ϮϮϴ͘ϲ Ϯϰϳ͘ϭ E�
ϮϬϱ ϮϰϬ͘ϱ ϮϲϮ͘Ϯ E�
ϯϬϭ ϮϬϰ͘ϭ E� ϮϮϳ͘ϱ
ϯϬϮ ϮϬϳ͘ϱ E� ϮϯϮ͘Ϭ
ϯϬϯ ϮϮϵ E� ϮϲϬ͘ϰ
ϯϬϰ ϮϬϮ͘ϲ E� ϮϮϵ͘ϲ
ϯϬϱ ϭϵϵ͘ϴ E� Ϯϭϲ͘ϴ
ϰϬϭ Ϯϭϳ͘ϴ Ϯϭϴ͘ϰ E�
ϰϬϮ ϮϮϰ͘ϱ ϮϮϭ͘Ϯ E�
ϰϬϯ ϮϮϰ͘ϲ ϮϮϳ͘ϲ E�
ϰϬϰ Ϯϭϴ͘ϴ ϮϮϮ͘ϱ E�
ϰϬϱ Ϯϭϱ͘ϯ Ϯϭϴ͘ϯ E�

ϯ
&ĞŵĂůĞƐ
�ĂǇ�ϭϱ�
ĐŽŚŽƌƚ

ϰ
&ĞŵĂůĞƐ
�ĂǇ�ϰ�
ĐŽŚŽƌƚ

�ŽĚǇ�tĞŝŐŚƚ�;ŐͿ

'ƌŽƵƉ �ŶŝŵĂů
EŽ͘

^ƚƵĚǇ��ĂǇ

ϭ
DĂůĞƐ
�ĂǇ�ϭϱ�
ĐŽŚŽƌƚ

Ϯ
DĂůĞƐ
�ĂǇ�ϰ�
ĐŽŚŽƌƚ
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�ŽŶĨŝĚĞŶƚŝĂů�
;WĂŐĞ�ϮϬ�ŽĨ�ϯϰͿ�

�ƉƉĞŶĚŝǆ�//͘�/ŶĚŝǀŝĚƵĂů�KƌŐĂŶ�tĞŝŐŚƚƐ�
�

�
�

�
�

'ƌŽƵƉ
�ŶŝŵĂů�
EŽ͘

�ƌĂŝŶ ,ĞĂƌƚ >ŝǀĞƌ ^ƉůĞĞŶ
<ŝĚŶĞǇƐ�
;>ΘZ�

ĐŽŵďŝŶĞĚͿ
ϮϬϭ ϭ͘ϲϲϵ Ϭ͘ϵϬϮ ϵ͘ϵϱϯ Ϭ͘ϲϳϱ ϭ͘ϲϮϵ
ϮϬϮ ϭ͘ϲϱϭ ϭ͘ϬϮϲ ϴ͘ϲϵϰ Ϭ͘ϱϮϮ ϭ͘ϳϱϭ
ϮϬϯ ϭ͘ϲϱϯ Ϭ͘ϴϳϯ ϭϬ͘Ϭϱϰ Ϭ͘ϳϵϭ ϭ͘ϳϱϵ
ϮϬϰ ϭ͘ϴϴϭ Ϭ͘ϵϰϵ ϴ͘ϴϭϲ Ϭ͘ϲϳϲ ϭ͘ϳϱϬ
ϮϬϱ ϭ͘ϴϭϯ ϭ͘ϭϲϱ ϭϬ͘ϯϯϯ Ϭ͘ϳϰϬ ϭ͘ϴϳϭ
ϭϬϭ ϭ͘ϳϳϭ ϭ͘ϭϮϭ ϭϮ͘Ϯϴϰ Ϭ͘ϱϲϴ Ϯ͘ϮϮϴ
ϭϬϮ ϭ͘ϳϯϱ ϭ͘ϬϮϳ ϭϬ͘ϱϵϮ Ϭ͘ϲϱϰ ϭ͘ϴϭϰ
ϭϬϯ ϭ͘ϳϳϱ ϭ͘ϬϮϱ ϭϭ͘ϲϭϯ Ϭ͘ϲϱϭ Ϯ͘ϭϰϳ
ϭϬϰ ϭ͘ϲϳϬ ϭ͘Ϭϲϵ ϭϭ͘ϭϮϳ Ϭ͘ϲϯϯ Ϯ͘Ϭϵϰ
ϭϬϱ ϭ͘ϳϯϲ ϭ͘Ϭϱϰ ϭϬ͘ϲϮϮ Ϭ͘ϲϯϳ Ϯ͘ϭϲϯ
ϰϬϭ ϭ͘ϲϬϲ ϭ͘Ϭϯϰ ϴ͘Ϭϴϰ Ϭ͘ϳϯϰ ϭ͘ϯϲϯ
ϰϬϮ ϭ͘ϴϭϴ Ϭ͘ϴϴϱ ϳ͘ϰϵϳ Ϭ͘ϱϵϴ ϭ͘ϰϳϵ
ϰϬϯ ϭ͘ϵϯϰ Ϭ͘ϴϵϳ ϴ͘ϰϱϱ Ϭ͘ϲϰϵ ϭ͘ϰϳϱ
ϰϬϰ Ϯ͘ϬϭϮ Ϭ͘ϵϮϳ ϳ͘Ϯϲϵ Ϭ͘ϱϳϭ ϭ͘ϰϯϲ
ϰϬϱ ϭ͘ϴϳϱ Ϭ͘ϴϴϳ ϳ͘ϳϬϯ Ϭ͘ϰϲϳ ϭ͘ϲϬϬ
ϯϬϭ ϭ͘ϴϮϱ Ϭ͘ϴϭϰ ϴ͘ϬϬϯ Ϭ͘ϲϱϮ ϭ͘ϯϵϱ
ϯϬϮ ϭ͘ϳϭϯ Ϭ͘ϵϬϰ ϴ͘ϮϳϮ Ϭ͘ϱϯϴ ϭ͘ϱϵϬ
ϯϬϯ ϭ͘ϴϰϴ ϭ͘Ϯϱϵ ϴ͘ϵϵϭ Ϭ͘ϲϭϱ ϭ͘ϱϵϬ
ϯϬϰ ϭ͘ϳϯϮ Ϭ͘ϳϴϮ ϳ͘ϱϮϮ Ϭ͘ϰϵϱ ϭ͘ϯϭϬ
ϯϬϱ ϭ͘ϴϮϵ Ϭ͘ϴϰϮ ϳ͘ϯϯϳ Ϭ͘ϰϲϬ ϭ͘ϱϵϳ

KƌŐĂŶ�tĞŝŐŚƚ�;ŐͿ

DĂůĞƐ͕��ĂǇ�ϰ

DĂůĞƐ͕��ĂǇ�ϭϱ

&ĞŵĂůĞƐ͕��ĂǇ�ϰ

&ĞŵĂůĞƐ͕��ĂǇ�ϭϱ

'ƌŽƵƉ
�ŶŝŵĂů�
EŽ͘

�ƌĂŝŶ͗�t�
ZĂƚŝŽ

,ĞĂƌƚ͗�t�
ZĂƚŝŽ

^ƉůĞĞŶ͗�t�
ZĂƚŝŽ

<ŝĚŶĞǇƐ͗�t�
ZĂƚŝŽ

>ŝǀĞƌ͗�t�
ZĂƚŝŽ

ϮϬϭ Ϭ͘ϬϬϲϳ Ϭ͘ϬϬϯϲ Ϭ͘ϬϬϮϳ Ϭ͘ϬϬϲϱ Ϭ͘ϬϰϬϬ
ϮϬϮ Ϭ͘ϬϬϲϴ Ϭ͘ϬϬϰϮ Ϭ͘ϬϬϮϮ Ϭ͘ϬϬϳϮ Ϭ͘ϬϯϲϬ
ϮϬϯ Ϭ͘ϬϬϲϲ Ϭ͘ϬϬϯϱ Ϭ͘ϬϬϯϭ Ϭ͘ϬϬϳϬ Ϭ͘Ϭϯϵϵ
ϮϬϰ Ϭ͘ϬϬϳϲ Ϭ͘ϬϬϯϴ Ϭ͘ϬϬϮϳ Ϭ͘ϬϬϳϭ Ϭ͘Ϭϯϱϳ
ϮϬϱ Ϭ͘ϬϬϲϵ Ϭ͘ϬϬϰϰ Ϭ͘ϬϬϮϴ Ϭ͘ϬϬϳϭ Ϭ͘Ϭϯϵϰ
ϭϬϭ Ϭ͘ϬϬϱϴ Ϭ͘ϬϬϯϳ Ϭ͘ϬϬϭϵ Ϭ͘ϬϬϳϯ Ϭ͘ϬϰϬϭ
ϭϬϮ Ϭ͘ϬϬϲϱ Ϭ͘ϬϬϯϴ Ϭ͘ϬϬϮϰ Ϭ͘ϬϬϲϴ Ϭ͘Ϭϯϵϱ
ϭϬϯ Ϭ͘ϬϬϲϮ Ϭ͘ϬϬϯϲ Ϭ͘ϬϬϮϯ Ϭ͘ϬϬϳϱ Ϭ͘ϬϰϬϲ
ϭϬϰ Ϭ͘ϬϬϱϳ Ϭ͘ϬϬϯϳ Ϭ͘ϬϬϮϮ Ϭ͘ϬϬϳϮ Ϭ͘Ϭϯϴϯ
ϭϬϱ Ϭ͘ϬϬϲϰ Ϭ͘ϬϬϯϵ Ϭ͘ϬϬϮϯ Ϭ͘ϬϬϳϵ Ϭ͘Ϭϯϴϵ
ϰϬϭ Ϭ͘ϬϬϳϰ Ϭ͘ϬϬϰϳ Ϭ͘ϬϬϯϰ Ϭ͘ϬϬϲϮ Ϭ͘ϬϯϳϬ
ϰϬϮ Ϭ͘ϬϬϴϮ Ϭ͘ϬϬϰϬ Ϭ͘ϬϬϮϳ Ϭ͘ϬϬϲϳ Ϭ͘Ϭϯϯϵ
ϰϬϯ Ϭ͘ϬϬϴϱ Ϭ͘ϬϬϯϵ Ϭ͘ϬϬϮϵ Ϭ͘ϬϬϲϱ Ϭ͘Ϭϯϳϭ
ϰϬϰ Ϭ͘ϬϬϵϬ Ϭ͘ϬϬϰϮ Ϭ͘ϬϬϮϲ Ϭ͘ϬϬϲϱ Ϭ͘ϬϯϮϳ
ϰϬϱ Ϭ͘ϬϬϴϲ Ϭ͘ϬϬϰϭ Ϭ͘ϬϬϮϭ Ϭ͘ϬϬϳϯ Ϭ͘Ϭϯϱϯ
ϯϬϭ Ϭ͘ϬϬϴϬ Ϭ͘ϬϬϯϲ Ϭ͘ϬϬϮϵ Ϭ͘ϬϬϲϭ Ϭ͘ϬϯϱϮ
ϯϬϮ Ϭ͘ϬϬϳϰ Ϭ͘ϬϬϯϵ Ϭ͘ϬϬϮϯ Ϭ͘ϬϬϲϵ Ϭ͘Ϭϯϱϲ
ϯϬϯ Ϭ͘ϬϬϳϭ Ϭ͘ϬϬϰϴ Ϭ͘ϬϬϮϰ Ϭ͘ϬϬϲϭ Ϭ͘Ϭϯϰϱ
ϯϬϰ Ϭ͘ϬϬϳϱ Ϭ͘ϬϬϯϰ Ϭ͘ϬϬϮϮ Ϭ͘ϬϬϱϳ Ϭ͘ϬϯϮϴ
ϯϬϱ Ϭ͘ϬϬϴϰ Ϭ͘ϬϬϯϵ Ϭ͘ϬϬϮϭ Ϭ͘ϬϬϳϰ Ϭ͘Ϭϯϯϵ

KƌŐĂŶ�tĞŝŐŚƚ͗�ŽĚǇ�tĞŝŐŚƚ

DĂůĞƐ͕��ĂǇ�ϰ

DĂůĞƐ͕��ĂǇ�ϭϱ

&ĞŵĂůĞƐ͕��ĂǇ�ϰ

&ĞŵĂůĞƐ͕��ĂǇ�ϭϱ



ZĞƉŽƌƚ�ĨŽƌ�^ƚƵĚǇ�ϮϬϮϭϭϬϭ� � �

�ŽŶĨŝĚĞŶƚŝĂů�
;WĂŐĞ�Ϯϭ�ŽĨ�ϯϰͿ�

��
�

'ƌŽƵƉ
�ŶŝŵĂů�
EŽ͘

,ĞĂƌƚ͗�ƌĂŝŶ�
tƚ�ZĂƚŝŽ

^ƉůĞĞŶ͗�ƌĂŝŶ�
tƚ�ZĂƚŝŽ

<ŝĚŶĞǇƐ͗�ƌĂŝŶ�
tƚ�ZĂƚŝŽ

>ŝǀĞƌ͗�ƌĂŝŶ�
tƚ�ZĂƚŝŽ

ϮϬϭ Ϭ͘ϱϰ Ϭ͘ϰϬ Ϭ͘ϵϴ ϱ͘ϵϲ
ϮϬϮ Ϭ͘ϲϮ Ϭ͘ϯϮ ϭ͘Ϭϲ ϱ͘Ϯϳ
ϮϬϯ Ϭ͘ϱϯ Ϭ͘ϰϴ ϭ͘Ϭϲ ϲ͘Ϭϴ
ϮϬϰ Ϭ͘ϱϬ Ϭ͘ϯϲ Ϭ͘ϵϯ ϰ͘ϲϵ
ϮϬϱ Ϭ͘ϲϰ Ϭ͘ϰϭ ϭ͘Ϭϯ ϱ͘ϳϬ
ϭϬϭ Ϭ͘ϲϯ Ϭ͘ϯϮ ϭ͘Ϯϲ ϲ͘ϵϰ
ϭϬϮ Ϭ͘ϱϵ Ϭ͘ϯϴ ϭ͘Ϭϱ ϲ͘ϭϬ
ϭϬϯ Ϭ͘ϱϴ Ϭ͘ϯϳ ϭ͘Ϯϭ ϲ͘ϱϰ
ϭϬϰ Ϭ͘ϲϰ Ϭ͘ϯϴ ϭ͘Ϯϱ ϲ͘ϲϲ
ϭϬϱ Ϭ͘ϲϭ Ϭ͘ϯϳ ϭ͘Ϯϱ ϲ͘ϭϮ
ϰϬϭ Ϭ͘ϲϰ Ϭ͘ϰϲ Ϭ͘ϴϱ ϱ͘Ϭϯ
ϰϬϮ Ϭ͘ϰϵ Ϭ͘ϯϯ Ϭ͘ϴϭ ϰ͘ϭϮ
ϰϬϯ Ϭ͘ϰϲ Ϭ͘ϯϰ Ϭ͘ϳϲ ϰ͘ϯϳ
ϰϬϰ Ϭ͘ϰϲ Ϭ͘Ϯϴ Ϭ͘ϳϭ ϯ͘ϲϭ
ϰϬϱ Ϭ͘ϰϳ Ϭ͘Ϯϱ Ϭ͘ϴϱ ϰ͘ϭϭ
ϯϬϭ Ϭ͘ϰϱ Ϭ͘ϯϲ Ϭ͘ϳϲ ϰ͘ϯϵ
ϯϬϮ Ϭ͘ϱϯ Ϭ͘ϯϭ Ϭ͘ϵϯ ϰ͘ϴϯ
ϯϬϯ Ϭ͘ϲϴ Ϭ͘ϯϯ Ϭ͘ϴϲ ϰ͘ϴϳ
ϯϬϰ Ϭ͘ϰϱ Ϭ͘Ϯϵ Ϭ͘ϳϲ ϰ͘ϯϰ
ϯϬϱ Ϭ͘ϰϲ Ϭ͘Ϯϱ Ϭ͘ϴϳ ϰ͘Ϭϭ

KƌŐĂŶ�tĞŝŐŚƚ͗�ƌĂŝŶ�tĞŝŐŚƚ

DĂůĞƐ͕��ĂǇ�ϰ

DĂůĞƐ͕��ĂǇ�ϭϱ

&ĞŵĂůĞƐ͕��ĂǇ�ϰ

&ĞŵĂůĞƐ͕��ĂǇ�ϭϱ



ZĞƉŽƌƚ�ĨŽƌ�^ƚƵĚǇ�ϮϬϮϭϭϬϭ� � �

�ŽŶĨŝĚĞŶƚŝĂů�
;WĂŐĞ�ϮϮ�ŽĨ�ϯϰͿ�

�ƉƉĞŶĚŝǆ�///͘��/ŶĚŝǀŝĚƵĂů�,ĞŵĂƚŽůŽŐǇ�sĂůƵĞƐ�
�
��^�>/E��s�>h�^�

�
�

�
�
�
�
�
�
�
�

'ƌŽƵƉ
�ŶŝŵĂů�
EŽ͘

dŽƚĂů�WƌŽƚĞŝŶ
ŐͬĚ>

Z���
ǆϭϬ͘ĞϲͬƵ>

,ĞŵŽŐůŽďŝŶ�
ŐͬĚ>

,ĞŵĂƚŽĐƌŝƚ�
й

,ĞŵĂƚŽĐƌŝƚ
ƐƉƵŶ�й

D�s
Ĩ>

D�,
ƉŐ

D�,�
ŐͬĚ>

ϭϬϭ E� E� E� E� E� E� E� E�
ϭϬϮ E� E� E� E� E� E� E� E�
ϭϬϯ E� E� E� E� E� E� E� E�
ϭϬϰ E� E� E� E� E� E� E� E�
ϭϬϱ ϱ͘ϰ ϲ͘ϰ ϭϮ͘ϱ ϯϵ ϯϲ ϲϮ ϮϬ ϯϭ
ϮϬϭ ϱ͘ϲ ϲ͘ϵ ϭϰ ϰϭ ϭϰ ϱϵ ϮϬ ϯϰ
ϮϬϮ E� E� E� E� E� E� E� E�
ϮϬϯ E� E� E� E� E� E� E� E�
ϮϬϰ E� E� E� E� E� E� E� E�
ϮϬϱ ϱ͘ϳ ϳ͘Ϭ ϭϯ͘ϰ ϰϬ ϯϴ ϱϳ ϭϵ ϯϰ
ϯϬϭ ϱ͘ϯ ϳ͘ϯ ϭϯ͘ϳ ϰϬ͘Ϭ ϰϭ͘Ϭ ϱϱ͘Ϭ ϭϵ͘Ϭ ϯϰ͘Ϭ
ϯϬϮ ϱ͘ϯ ϳ͘ϯ ϭϯ͘ϴ ϰϭ͘Ϭ ϰϭ͘Ϭ ϱϲ͘Ϭ ϭϵ͘Ϭ ϯϯ͘Ϭ
ϯϬϯ ϱ͘ϰ ϲ͘ϰ ϭϮ͘ϱ ϯϵ ϯϲ ϲϮ ϮϬ ϯϭ
ϯϬϰ YE^ ϰ͘ϵ ϵ͘ϯ Ϯϳ YE^ ϱϲ ϭϵ ϯϰ
ϯϬϱ ϰ͘ϰ ϲ͘ϵ ϭϮ͘ϰ ϯϲ ϯϱ ϱϮ ϭϴ ϯϰ
ϰϬϭ ϰ͘ϴ ϲ͘ϱ ϭϮ ϯϱ ϯϰ ϱϰ ϭϴ ϯϰ
ϰϬϮ E� E� E� E� E� E� E� E�
ϰϬϯ E� E� E� E� E� E� E� E�
ϰϬϰ E� E� E� E� E� E� E� E�
ϰϬϱ ϲ͘ϭ ϳ͘ϲ ϭϰ͘Ϭ ϰϬ ϯϵ ϱϯ ϭϴ ϯϱ

ϭ
DĂůĞ��ĂǇ�ϭϱ�

ĐŽŚŽƌƚ

Ϯ
DĂůĞ��ĂǇ�ϰ�
ĐŽŚŽƌƚ

ϯ
&ĞŵĂůĞ��ĂǇ�ϭϱ�

ĐŽŚŽƌƚ

ϰ
&ĞŵĂůĞ��ĂǇ�ϰ�

ĐŽŚŽƌƚ

'ƌŽƵƉ
�ŶŝŵĂů�
EŽ͘

Z�t
й

WůĂƚĞůĞƚƐ
ǆϭϬ͘ĞϯͬƵ>

DWs
Ĩ>

t��
ǆϭϬ͘ĞϯͬƵ>

^ĞŐŵĞŶƚĞĚ�
EĞƵƚƌŽƉŚŝůƐ
ǆϭϬ͘ĞϯͬƵ>

�ĂŶĚ�
EĞƵƚƌŽƉŚŝůƐ
ǆϭϬ͘ĞϯͬƵ>

>ǇŵƉŚŽĐǇƚĞƐ
ǆϭϬ͘ĞϯͬƵ>

DŽŶŽĐǇƚĞƐ
ǆϭϬ͘ĞϯͬƵ>

ϭϬϭ E� E� E� E� E� E� E� E�
ϭϬϮ E� E� E� E� E� E� E� E�
ϭϬϯ E� E� E� E� E� E� E� E�
ϭϬϰ E� E� E� E� E� E� E� E�
ϭϬϱ ϭϮ͘Ϭ ϴϴϯ͘Ϭ ϴ͘ϰ ϭϯ ϭ Ϭ ϭϮ Ϭ
ϮϬϭ ϭϮ ϴϯϲ ϴ͘ϯ ϵ͘ϴ Ϭ͘ϴ Ϭ͘Ϭ ϴϴ Ϯ
ϮϬϮ E� E� E� E� E� E� E� E�
ϮϬϯ E� E� E� E� E� E� E� E�
ϮϬϰ E� E� E� E� E� E� E� E�
ϮϬϱ ϭϮ͘Ϭ ϭϭϭϴ͘Ϭ ϴ͘Ϭ ϭϯ ϭ Ϭ ϭϭ Ϭ
ϯϬϭ ϭϭ͘Ϭ ϭϬϳϱ͘Ϭ ϳ͘ϱ ϴ͘ϰ Ϭ͘ϳ E� ϳ͘ϰ Ϭ͘Ϯ
ϯϬϮ ϭϬ͘Ϭ ϳϱϮ͘Ϭ ϳ͘ϱ ϲ͘ϲ Ϭ͘ϴ E� ϱ͘ϲ Ϭ͘ϭ
ϯϬϯ ϭϮ͘Ϭ ϴϴϯ͘Ϭ ϴ͘ϰ ϭϯ ϭ Ϭ ϭϮ Ϭ
ϯϬϰ ϭϬ͘Ϭ ϱϲϯ͘Ϭ ϳ͘ϲ ϳ ϭ E� ϲ Ϭ
ϯϬϱ ϭϬ͘Ϭ ϳϰϲ͘Ϭ ϳ͘ϲ ϲ ϭ E� ϱ Ϭ
ϰϬϭ ϭϬ ϲϱϴ ϳ͘ϳ ϳ͘ϰ ϭ͘ϯ Ϭ͘Ϭ ϲ͘ϭ Ϭ͘Ϭ
ϰϬϮ E� E� E� E� E� E� E� E�
ϰϬϯ E� E� E� E� E� E� E� E�
ϰϬϰ E� E� E� E� E� E� E� E�
ϰϬϱ ϭϭ͘Ϭ ϯϵϮ͘Ϭ ϴ͘ϴ ϴ ϭ Ϭ ϳ Ϭ

ϭ
DĂůĞ��ĂǇ�ϭϱ�

ĐŽŚŽƌƚ

Ϯ
DĂůĞ��ĂǇ�ϰ�
ĐŽŚŽƌƚ

ϯ
&ĞŵĂůĞ��ĂǇ�ϭϱ�

ĐŽŚŽƌƚ

ϰ
&ĞŵĂůĞ��ĂǇ�ϰ�

ĐŽŚŽƌƚ



ZĞƉŽƌƚ�ĨŽƌ�^ƚƵĚǇ�ϮϬϮϭϭϬϭ� � �

�ŽŶĨŝĚĞŶƚŝĂů�
;WĂŐĞ�Ϯϯ�ŽĨ�ϯϰͿ�

��^�>/E��s�>h�^͕�ĐŽŶƚ͘�

�
�

�ďďƌĞǀŝĂƚŝŽŶƐ͗�
�
D�s�с�DĞĂŶ��Ğůů�sŽůƵŵĞ�
D�,�с�DĞĂŶ��ŽƌƉƵƐĐƵůĂƌ�,ĞŵŽŐůŽďŝŶ�
D�,��с�DĞĂŶ��Ğůů�,ĞŵŽŐůŽďŝŶ��ŽŶĐĞŶƚƌĂƚŝŽŶ�
Z�t�с�ZĞĚ��Ğůů��ŝƐƚƌŝďƵƚŝŽŶ�tŝĚƚŚ�
DWs�с�DĞĂŶ�WůĂƚĞůĞƚ�sŽůƵŵĞ�
t���с�tŚŝƚĞ��ůŽŽĚ��ĞůůƐ�
�
�
� �

'ƌŽƵƉ
�ŶŝŵĂů�
EŽ͘

�ŽƐŝŶŽƉŚŝůƐ
ǆϭϬ͘ĞϯͬƵ>

�ĂƐŽƉŚŝůƐ
ǆϭϬ͘ĞϯͬƵ>

^ĞŐŵĞŶƚĞĚ�
EĞƵƚƌŽƉŚŝůƐ

й

�ĂŶĚ�
EĞƵƚƌŽƉŚŝůƐ

й

>ǇŵƉŚŽĐǇƚĞƐ
й

DŽŶŽĐǇƚĞƐ
й

�ŽƐŝŶŽƉŚŝůƐ
й

�ĂƐŽƉŚŝůƐ
й

ϭϬϭ E� E� E� E� E� E� E� E�
ϭϬϮ E� E� E� E� E� E� E� E�
ϭϬϯ E� E� E� E� E� E� E� E�
ϭϬϰ E� E� E� E� E� E� E� E�
ϭϬϱ Ϭ͘Ϭ Ϭ͘Ϭ ϰ͘Ϭ Ϭ ϵϰ Ϯ Ϭ Ϭ
ϮϬϭ Ϯ Ϭ͘Ϭ ϴ Ϭ ϴϴ Ϯ Ϯ Ϭ
ϮϬϮ E� E� E� E� E� E� E� E�
ϮϬϯ E� E� E� E� E� E� E� E�
ϮϬϰ E� E� E� E� E� E� E� E�
ϮϬϱ Ϭ͘Ϭ Ϭ͘Ϭ ϭϭ͘Ϭ Ϭ ϴϵ Ϭ Ϭ Ϭ
ϯϬϭ Ϭ͘ϭ E� E� ϳ͘ϴ ϴϳ͘ϲ Ϯ͘Ϯ ϭ͘ϱ E�
ϯϬϮ Ϭ͘ϭ E� E� ϭϮ͘Ϭ ϴϰ͘ϯ ϭ͘ϰ ϭ͘ϴ E�
ϯϬϯ Ϭ͘Ϭ E� ϰ͘Ϭ Ϭ ϵϰ Ϯ Ϭ Ϭ
ϯϬϰ Ϭ͘ϭ E� E� ϭϭ ϴϲ ϭ ϭ E�
ϯϬϱ Ϭ͘ϭ E� E� ϭϱ ϴϭ Ϯ Ϯ E�
ϰϬϭ Ϭ͘ϭ Ϭ͘Ϭ ϭϳ Ϭ ϴϮ Ϭ ϭ Ϭ
ϰϬϮ E� E� E� E� E� E� E� E�
ϰϬϯ E� E� E� E� E� E� E� E�
ϰϬϰ E� E� E� E� E� E� E� E�
ϰϬϱ Ϭ͘ϭ Ϭ͘Ϭ ϳ͘Ϭ Ϭ ϵϭ ϭ ϭ Ϭ

ϭ
DĂůĞ��ĂǇ�ϭϱ�

ĐŽŚŽƌƚ

Ϯ
DĂůĞ��ĂǇ�ϰ�
ĐŽŚŽƌƚ

ϯ
&ĞŵĂůĞ��ĂǇ�ϭϱ�

ĐŽŚŽƌƚ

ϰ
&ĞŵĂůĞ��ĂǇ�ϰ�

ĐŽŚŽƌƚ



ZĞƉŽƌƚ�ĨŽƌ�^ƚƵĚǇ�ϮϬϮϭϭϬϭ� � �

�ŽŶĨŝĚĞŶƚŝĂů�
;WĂŐĞ�Ϯϰ�ŽĨ�ϯϰͿ�

d�ZD/E�>�s�>h�^�

�
�

�
�
�
�
�
�
�
�
�
�

'ƌŽƵƉ
�ŶŝŵĂů�
EŽ͘

dŽƚĂů�WƌŽƚĞŝŶ
ŐͬĚ>

Z���
ǆϭϬ͘ĞϲͬƵ>

,ĞŵŽŐůŽďŝŶ�
ŐͬĚ>

,ĞŵĂƚŽĐƌŝƚ�
й

,ĞŵĂƚŽĐƌŝƚ
ƐƉƵŶ�й

D�s
Ĩ>

D�,
ƉŐ

D�,�
ŐͬĚ>

ϭϬϭ ϲ͘ϯ ϳ͘Ϯ ϭϯ͘ϴ ϰϮ͘Ϭ ϰϭ͘Ϭ ϱϵ͘Ϭ ϭϵ͘Ϭ ϯϮ͘Ϭ
ϭϬϮ ϲ͘Ϯ ϳ͘ϲ ϭϰ͘ϲ ϰϰ͘Ϭ ϰϮ͘Ϭ ϱϴ͘Ϭ ϭϵ͘Ϭ ϯϯ͘Ϭ
ϭϬϯ ϲ͘ϯ ϳ͘Ϯ ϭϯ͘ϴ ϰϮ ϰϭ ϱϴ ϭϵ ϯϯ
ϭϬϰ ϲ͘Ϭ ϳ͘ϯ ϭϯ͘ϴ ϰϮ ϰϮ ϱϴ ϭϵ ϯϯ
ϭϬϱ E� E� E� E� E� E� E� E�
ϮϬϭ ϱ͘ϴ ϲ͘ϱ ϭϮ͘ϰ ϯϵ ϰϬ ϲϬ ϭϵ ϯϮ
ϮϬϮ ϱ͘ϯ ϲ͘ϱ ϭϮ͘ϲ ϯϵ ϯϳ ϲϭ ϭϵ ϯϮ
ϮϬϯ ϲ͘Ϯ ϲ͘ϰ ϭϮ͘Ϭ ϯϳ͘Ϭ ϰϬ͘Ϭ ϱϴ͘Ϭ ϭϵ͘Ϭ ϯϮ͘Ϭ
ϮϬϰ ϱ͘ϲ ϲ͘ϳ ϭϮ͘ϳ ϯϵ ϯϳ ϱϵ ϭϵ ϯϯ
ϮϬϱ ϱ͘ϱ ϲ͘ϯ ϭϭ͘ϴ ϯϳ ϯϳ ϱϵ ϭϵ ϯϮ
ϯϬϭ E� E� E� E� E� E� E� E�
ϯϬϮ ϲ͘ϰ ϲ͘ϲ ϭϮ͘ϰ ϯϳ͘Ϭ ϯϰ͘Ϭ ϱϲ͘Ϭ ϭϵ͘Ϭ ϯϰ͘Ϭ
ϯϬϯ ϲ͘ϯ ϳ͘ϴ ϭϰ͘ϳ ϰϮ ϰϭ ϱϱ ϭϵ ϭϵ
ϯϬϰ ϲ͘ϰ ϴ͘ϭ ϭϱ͘ϯ ϰϲ ϰϰ ϱϳ ϭϵ ϯϰ
ϯϬϱ ϲ͘Ϯ ϴ͘ϳ ϭϱ͘ϰ ϰϲ ϰϰ ϱϮ ϭϴ ϯϰ
ϰϬϭ ϲ ϲ͘ϴ ϭϮ͘ϱ ϯϴ ϯϳ ϱϲ ϭϴ ϯϯ
ϰϬϮ ϲ͘ϯ ϲ͘ϵ ϭϮ͘ϵ ϯϵ ϰϬ ϱϲ ϭϵ ϯϯ
ϰϬϯ ϱ͘ϲ ϲ͘ϲ ϭϮ͘ϰ ϯϳ͘Ϭ ϯϲ͘Ϭ ϱϲ͘Ϭ ϭϵ͘Ϭ ϯϰ͘Ϭ
ϰϬϰ E� E� E� E� E� E� E� E�
ϰϬϱ E� E� E� E� E� E� E� E�

ϯ
&ĞŵĂůĞ��ĂǇ�ϭϱ�

ĐŽŚŽƌƚ

ϰ
&ĞŵĂůĞ��ĂǇ�ϰ�

ĐŽŚŽƌƚ

ϭ
DĂůĞ��ĂǇ�ϭϱ�

ĐŽŚŽƌƚ

Ϯ
DĂůĞ��ĂǇ�ϰ�
ĐŽŚŽƌƚ

'ƌŽƵƉ
�ŶŝŵĂů�
EŽ͘

Z�t
й

WůĂƚĞůĞƚƐ
ǆϭϬ͘ĞϯͬƵ>

DWs
Ĩ>

t��
ǆϭϬ͘ĞϯͬƵ>

^ĞŐŵĞŶƚĞĚ�
EĞƵƚƌŽƉŚŝůƐ
ǆϭϬ͘ĞϯͬƵ>

�ĂŶĚ�
EĞƵƚƌŽƉŚŝůƐ
ǆϭϬ͘ĞϯͬƵ>

>ǇŵƉŚŽĐǇƚĞƐ
ǆϭϬ͘ĞϯͬƵ>

DŽŶŽĐǇƚĞƐ
ǆϭϬ͘ĞϯͬƵ>

ϭϬϭ ϭϮ͘Ϭ ϭϭϲϵ͘Ϭ ϴ͘ϯ ϴ͘Ϭ Ϭ͘ϵ Ϭ͘Ϭ ϲ͘ϴ Ϭ͘ϯ
ϭϬϮ ϭϮ͘Ϭ ϵϭϱ͘Ϭ ϴ͘ϭ ϳ͘ϱ ϭ͘Ϭ Ϭ͘Ϭ ϲ͘ϯ Ϭ͘Ϯ
ϭϬϯ ϭϮ͘Ϭ ϵϵϲ͘Ϭ ϵ͘ϭ ϭϮ Ϭ Ϭ ϭϭ Ϭ
ϭϬϰ ϭϮ͘Ϭ ϵϭϮ͘Ϭ ϴ͘ϴ ϭϬ Ϯ Ϭ ϴ Ϭ
ϭϬϱ E� E� E� E� E� E� E� E�
ϮϬϭ ϭϮ ϭϬϴϳ ϳ͘ϲ ϭϬ͘ϴ Ϭ͘ϲ Ϭ ϵ͘ϴ Ϭ͘ϯ
ϮϬϮ ϭϯ͘Ϭ ϭϬϳϳ͘Ϭ ϴ͘Ϭ ϳ ϭ Ϭ ϲ Ϭ
ϮϬϯ ϭϮ͘Ϭ ϭϬϯϮ͘Ϭ ϴ͘Ϭ ϴ͘ϰ ϭ͘ϰ Ϭ͘Ϭ ϲ͘ϲ Ϭ͘ϯ
ϮϬϰ ϭϮ͘Ϭ ϱϯϳ͘Ϭ ϴ͘ϯ ϳ Ϭ Ϭ ϳ Ϭ
ϮϬϱ ϭϯ͘Ϭ ϭϮϭϱ͘Ϭ ϳ͘ϵ ϭϯ ϭ Ϭ ϭϭ ϭ
ϯϬϭ E� E� E� E� E� E� E� E�
ϯϬϮ ϭϭ͘Ϭ ϳϴϰ͘Ϭ ϳ͘ϵ Ϯ͘ϱ Ϭ͘ϰ Ϭ͘Ϭ ϭ͘ϵ Ϭ͘ϭ
ϯϬϯ ϭϭ͘Ϭ ϳϮϲ͘Ϭ ϵ͘ϵ ϵ ϭ Ϭ ϳ Ϭ
ϯϬϰ ϭϭ͘Ϭ ϭϬϬϮ͘Ϭ ϴ͘Ϭ ϭϮ ϭ Ϭ ϭϬ Ϭ
ϯϬϱ ϭϬ͘Ϭ ϴϳϭ͘Ϭ ϳ͘ϱ ϵ ϭ Ϭ ϴ Ϭ
ϰϬϭ ϭϯ ϴϵϬ ϴ͘ϭ ϭϮ͘ϵ ϭ͘ϰ Ϭ ϭϭ͘ϭ Ϭ͘ϯ
ϰϬϮ ϭϮ͘Ϭ ϵϭϲ͘Ϭ ϳ͘ϳ ϰ Ϭ Ϭ ϯ Ϭ
ϰϬϯ ϭϭ͘Ϭ ϵϱϱ͘Ϭ ϴ͘Ϯ ϵ͘Ϭ Ϭ͘ϰ Ϭ͘Ϭ ϴ͘ϭ Ϭ͘ϯ
ϰϬϰ E� E� E� E� E� E� E� E�
ϰϬϱ E� E� E� E� E� E� E� E�

ϯ
&ĞŵĂůĞ��ĂǇ�ϭϱ�

ĐŽŚŽƌƚ

ϰ
&ĞŵĂůĞ��ĂǇ�ϰ�

ĐŽŚŽƌƚ

ϭ
DĂůĞ��ĂǇ�ϭϱ�

ĐŽŚŽƌƚ

Ϯ
DĂůĞ��ĂǇ�ϰ�
ĐŽŚŽƌƚ



ZĞƉŽƌƚ�ĨŽƌ�^ƚƵĚǇ�ϮϬϮϭϭϬϭ� � �

�ŽŶĨŝĚĞŶƚŝĂů�
;WĂŐĞ�Ϯϱ�ŽĨ�ϯϰͿ�

d�ZD/E�>�s�>h�^͕�ĐŽŶƚ͘�

�
�
�ďďƌĞǀŝĂƚŝŽŶƐ͗�
�
D�s�с�DĞĂŶ��Ğůů�sŽůƵŵĞ�
D�,�с�DĞĂŶ��ŽƌƉƵƐĐƵůĂƌ�,ĞŵŽŐůŽďŝŶ�
D�,��с�DĞĂŶ��Ğůů�,ĞŵŽŐůŽďŝŶ��ŽŶĐĞŶƚƌĂƚŝŽŶ�
Z�t�с�ZĞĚ��Ğůů��ŝƐƚƌŝďƵƚŝŽŶ�tŝĚƚŚ�
DWs�с�DĞĂŶ�WůĂƚĞůĞƚ�sŽůƵŵĞ�
t���с�tŚŝƚĞ��ůŽŽĚ��ĞůůƐ�

'ƌŽƵƉ
�ŶŝŵĂů�
EŽ͘

�ŽƐŝŶŽƉŚŝůƐ
ǆϭϬ͘ĞϯͬƵ>

�ĂƐŽƉŚŝůƐ
ǆϭϬ͘ĞϯͬƵ>

^ĞŐŵĞŶƚĞĚ�
EĞƵƚƌŽƉŚŝůƐ

й

�ĂŶĚ�
EĞƵƚƌŽƉŚŝůƐ

й

>ǇŵƉŚŽĐǇƚĞƐ
й

DŽŶŽĐǇƚĞƐ
й

�ŽƐŝŶŽƉŚŝůƐ
й

�ĂƐŽƉŚŝůƐ
й

ϭϬϭ Ϭ͘Ϭ Ϭ͘Ϭ ϭϭ͘Ϭ Ϭ͘Ϭ ϴϱ͘Ϭ ϰ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ
ϭϬϮ Ϭ͘ϭ Ϭ͘Ϭ ϭϯ͘Ϭ Ϭ͘Ϭ ϴϰ͘Ϭ Ϯ͘Ϭ ϭ͘Ϭ Ϭ͘Ϭ
ϭϬϯ Ϭ͘ϰ Ϭ͘Ϭ ϯ͘Ϭ Ϭ ϵϰ Ϭ ϯ Ϭ
ϭϬϰ Ϭ͘Ϭ Ϭ͘Ϭ ϭϵ͘Ϭ Ϭ ϳϴ ϯ Ϭ Ϭ
ϭϬϱ E� E� E� E� E� E� E� E�
ϮϬϭ Ϭ Ϭ ϲ Ϭ ϵϭ ϯ Ϭ Ϭ
ϮϬϮ Ϭ͘ϭ Ϭ͘Ϭ ϭϮ͘Ϭ Ϭ ϴϱ Ϯ ϭ Ϭ
ϮϬϯ Ϭ͘Ϭ Ϭ͘Ϭ ϭϳ͘Ϭ Ϭ͘Ϭ ϳϵ͘Ϭ ϯ͘Ϭ ϭ͘Ϭ Ϭ͘Ϭ
ϮϬϰ Ϭ͘Ϭ Ϭ͘Ϭ ϱ͘Ϭ Ϭ ϵϮ ϯ Ϭ Ϭ
ϮϬϱ Ϭ͘ϭ Ϭ͘Ϭ ϴ͘Ϭ Ϭ ϴϲ ϱ ϭ Ϭ
ϯϬϭ E� E� E� E� E� E� E� E�
ϯϬϮ Ϭ͘Ϭ Ϭ͘Ϭ ϭϴ͘Ϭ Ϭ͘Ϭ ϳϳ͘Ϭ ϱ͘Ϭ Ϭ͘Ϭ Ϭ͘Ϭ
ϯϬϯ Ϭ͘ϭ Ϭ͘Ϭ ϭϲ͘Ϭ Ϭ ϳϴ ϱ ϭ Ϭ
ϯϬϰ Ϭ͘ϭ Ϭ͘Ϭ ϴ͘Ϭ Ϭ ϴϵ Ϯ ϭ Ϭ
ϯϬϱ Ϭ͘Ϯ Ϭ͘Ϭ ϵ͘Ϭ Ϭ ϴϳ Ϯ Ϯ Ϭ
ϰϬϭ Ϭ͘ϭ Ϭ ϭϭ Ϭ ϴϲ Ϯ ϭ Ϭ
ϰϬϮ Ϭ͘Ϭ Ϭ͘Ϭ ϭϭ͘Ϭ Ϭ ϴϲ ϯ Ϭ Ϭ
ϰϬϯ Ϭ͘Ϯ Ϭ͘Ϭ ϱ͘Ϭ Ϭ͘Ϭ ϵϬ͘Ϭ ϯ͘Ϭ Ϯ͘Ϭ Ϭ͘Ϭ
ϰϬϰ E� E� E� E� E� E� E� E�
ϰϬϱ E� E� E� E� E� E� E� E�

ϯ
&ĞŵĂůĞ��ĂǇ�ϭϱ�

ĐŽŚŽƌƚ

ϰ
&ĞŵĂůĞ��ĂǇ�ϰ�

ĐŽŚŽƌƚ

ϭ
DĂůĞ��ĂǇ�ϭϱ�

ĐŽŚŽƌƚ

Ϯ
DĂůĞ��ĂǇ�ϰ�
ĐŽŚŽƌƚ



ZĞ
ƉŽ

ƌƚ
�ĨŽ

ƌ�^
ƚƵ
ĚǇ

�Ϯ
ϬϮ

ϭϭ
Ϭϭ

�
�

�

�Ž
ŶĨ
ŝĚ
ĞŶ

ƚŝĂ
ů�

;W
ĂŐ
Ğ�
Ϯϲ

�Ž
Ĩ�ϯ

ϰͿ
�

�Ɖ
ƉĞ

ŶĚ
ŝǆ
�/s

͘��
/Ŷ
Ěŝ
ǀŝ
ĚƵ

Ăů
��
ŝŽ
ĐŚ
Ğŵ

ŝƐ
ƚƌ
Ǉ�
sĂ

ůƵ
ĞƐ
�

�
��

^�
>/
E
��
s�

>h
�^
�

�
� � � � �

�

'
ƌŽ
ƵƉ

�Ŷ
ŝŵ

Ăů
�E
Ž͘

hƌ
ĞĂ

�
E
ŝƚƌ
ŽŐ

ĞŶ
��

;ŵ
Őͬ
Ě>
Ϳ

�ƌ
ĞĂ

ƚŝŶ
ŝŶ
Ğ�

;:
ĂĨ
ĨĞ
Ϳ��

;ŵ
Őͬ
Ě>
Ϳ

^Ž
Ěŝ
Ƶŵ

��
;ŵ

ŵ
Žů
ͬ>
Ϳ

WŽ
ƚĂ
ƐƐ
ŝƵ
ŵ
��

;ŵ
ŵ
Žů
ͬ>
Ϳ

�Ś
ůŽ
ƌŝĚ

Ğ�
�

;ŵ
ŵ
Žů
ͬ>
Ϳ

d�
K
Ϯ�
�

;ŵ
ŵ
Žů
ͬ>
Ϳ

E
Ăͬ
<�
ZĂ

ƚŝŽ
ϭϬ
ϭ

ϭϯ
Y
E
^

ϭϯ
ϵ

ϱ͘
ϴ

Y
E
^

Y
E
^

Ϯϰ
ϭϬ
Ϯ

ϮϬ
Ϭ͘
Ϯ

ϭϰ
Ϭ

ϲ͘
ϯ

ϭϬ
Ϯ

ϮϮ
ϮϮ

ϭϬ
ϯ

ϭϰ
Ϭ͘
Ϯ

ϭϰ
ϭ

ϰ͘
ϰ

ϭϬ
ϰ

ϮϮ
ϯϮ

ϭϬ
ϰ

ϭϲ
Y
E
^

ϭϯ
ϴ

ϱ͘
ϯ

Y
E
^

Y
E
^

Ϯϲ
ϭϬ
ϱ

ϭϯ
Ϭ͘
Ϯ

ϭϰ
Ϭ

ϰ͘
ϯ

ϭϬ
ϱ

ϮϬ
ϯϯ

ϮϬ
ϭ

ϭϵ
Ϭ͘
Ϯ

ϭϯ
ϳ

ϲ͘
Ϭ

ϵϵ
Ϯϰ

Ϯϯ
ϮϬ
Ϯ

ϭϱ
Ϭ͘
Ϯ

ϭϯ
ϴ

ϱ͘
Ϯ

ϭϬ
Ϯ

Y
E
^

Ϯϳ
ϮϬ
ϯ

ϭϲ
Ϭ͘
Ϯ

ϭϯ
ϳ

ϱ͘
ϲ

ϭϬ
Ϭ

Ϯϱ
Ϯϰ

ϮϬ
ϰ

ϭϳ
Ϭ͘
Ϯ

ϭϯ
ϵ

ϱ͘
ϭ

ϭϬ
ϭ

Ϯϲ
Ϯϳ

ϮϬ
ϱ

ϭϱ
Ϭ͘
Ϯ

ϭϰ
Ϯ

ϰ͘
ϴ

ϭϬ
ϵ

Ϯϯ
ϯϬ

ϯϬ
ϭ

ϭϴ
Ϭ͘
Ϯ

ϭϯ
ϳ

ϱ͘
ϰ

ϭϬ
Ϯ

Ϯϯ
Ϯϱ

ϯϬ
Ϯ

ϭϭ
Ϭ͘
Ϯ

ϭϯ
ϴ

ϰ͘
ϳ

ϭϬ
Ϯ

Ϯϰ
Ϯϵ

ϯϬ
ϯ

ϭϭ
Ϭ͘
Ϯ

ϭϰ
Ϭ

ϰ͘
Ϭ

ϭϬ
ϳ

ϮϮ
ϯϱ

ϯϬ
ϰ

ϭϰ
фϬ
͘ϭ

ϭϰ
ϱ

Ϯ͘
ϵ

ϭϭ
ϵ

ϭϲ
ϱϬ

ϯϬ
ϱ

ϭϰ
Ϭ͘
Ϯ

ϭϰ
Ϭ

ϰ͘
Ϯ

ϭϬ
ϳ

Ϯϭ
ϯϯ

ϰϬ
ϭ

ϭϱ
Ϭ͘
Ϯ

ϭϰ
Ϭ

ϯ͘
ϳ

ϭϭ
Ϯ

ϭϵ
ϯϴ

ϰϬ
Ϯ

ϭϰ
Ϭ͘
Ϯ

ϭϰ
ϭ

ϰ͘
ϳ

ϭϭ
Ϯ

ϭϲ
ϯϬ

ϰϬ
ϯ

ϭϯ
Ϭ͘
Ϯ

ϭϯ
ϵ

ϯ͘
ϵ

ϭϬ
ϵ

ϭϴ
ϯϲ

ϰϬ
ϰ

ϭϲ
Ϭ͘
Ϯ

ϭϯ
ϴ

ϰ͘
ϱ

ϵϴ
Ϯϳ

ϯϭ
ϰϬ
ϱ

ϵ
Y
E
^

ϭϰ
ϭ

ϯ͘
ϱ

ϭϭ
Ϯ

Y
E
^

ϰϬ

ϯ
;&
Ğŵ

Ăů
Ğ�
�Ă

Ǉ�
ϭϱ
Ϳ

ϰ
;&
Ğŵ

Ăů
Ğ�
�Ă

Ǉ�
ϰͿ

ϭ
;D

Ăů
Ğ�
�Ă

Ǉ�
ϭϱ
Ϳ

Ϯ
;D

Ăů
Ğ�
�Ă

Ǉ�
ϰͿ



ZĞ
ƉŽ

ƌƚ
�ĨŽ

ƌ�^
ƚƵ
ĚǇ

�Ϯ
ϬϮ

ϭϭ
Ϭϭ

�
�

�

�Ž
ŶĨ
ŝĚ
ĞŶ

ƚŝĂ
ů�

;W
ĂŐ
Ğ�
Ϯϳ

�Ž
Ĩ�ϯ

ϰͿ
�
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E
��
s�

>h
�^
͕�Đ
ŽŶ

ƚ͘�

�
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�

'
ƌŽ
ƵƉ

�Ŷ
ŝŵ

Ăů
�E
Ž͘

�Ŷ
ŝŽ
Ŷ�
'Ă

Ɖ�
�

;ŵ
ŵ
Žů
ͬ>
Ϳ

K
Ɛŵ

Žů
Ăƌ
ŝƚǇ

�
�Ă

ůĐ
Ƶů
Ăƚ
ĞĚ

��
;ŵ

ŵ
Žů
ͬ>
Ϳ

�Ă
ůĐ
ŝƵ
ŵ
��

;ŵ
Őͬ
Ě>
Ϳ

WŚ
ŽƐ
ƉŚ

Žƌ
ƵƐ
��

;ŵ
Őͬ
Ě>
Ϳ

D
ĂŐ
ŶĞ

Ɛŝ
Ƶŵ

��
;ŵ

Őͬ
Ě>
Ϳ

/ƌŽ
Ŷ�
�

;Ƶ
Őͬ
Ě>
Ϳ

dŽ
ƚĂ
ů�

Wƌ
Žƚ
Ğŝ
Ŷ�
�

;Ő
ͬĚ
>Ϳ

ϭϬ
ϭ

Y
E
^

Ϯϵ
Ϯ

ϵ͘
ϯ

ϴ͘
ϰ

ϭ͘
ϵ

Y
E
^

Y
E
^

ϭϬ
Ϯ

ϮϮ
Ϯϵ
ϴ

ϵ͘
ϲ

ϴ͘
ϴ

ϭ͘
ϴ

ϭϵ
Ϭ

ϰ͘
ϴ

ϭϬ
ϯ

ϭϵ
Ϯϵ
ϴ

ϴ͘
ϴ

ϳ͘
ϱ

ϭ͘
ϳ

Ϯϭ
ϯ

ϰ͘
ϱ

ϭϬ
ϰ

Y
E
^

Ϯϵ
ϯ

ϴ͘
ϵ

ϴ͘
Ϯ

ϭ͘
ϴ

Y
E
^

Y
E
^

ϭϬ
ϱ

ϭϵ
Ϯϵ
ϰ

ϴ͘
Ϯ

ϳ͘
ϯ

ϭ͘
ϱ

Ϯϳ
ϯ

ϰ͘
Ϯ

ϮϬ
ϭ

ϮϬ
Ϯϵ
Ϭ

ϭϬ
͘ϲ

ϳ͘
ϱ

ϭ͘
ϴ

ϮϮ
ϵ

ϱ͘
ϯ

ϮϬ
Ϯ

Y
E
^

Ϯϵ
ϰ

ϴ͘
Ϯ

ϳ͘
Ϭ

ϭ͘
ϲ

Y
E
^

Y
E
^

ϮϬ
ϯ

ϭϴ
Ϯϵ
ϭ

ϭϬ
͘Ϭ

ϳ͘
ϯ

ϭ͘
ϳ

ϭϵ
ϳ

ϱ͘
Ϭ

ϮϬ
ϰ

ϭϳ
Ϯϵ
ϱ

ϭϬ
͘Ϭ

ϳ͘
ϰ

ϭ͘
ϴ

ϭϲ
ϵ

ϰ͘
ϵ

ϮϬ
ϱ

ϭϱ
Ϯϵ
ϳ

ϴ͘
ϴ

ϲ͘
Ϯ

ϭ͘
ϱ

ϭϴ
Ϭ

ϰ͘
ϯ

ϯϬ
ϭ

ϭϳ
Ϯϵ
ϭ

ϵ͘
ϰ

ϲ͘
ϴ

ϭ͘
ϴ

Ϯϵ
ϭ

ϰ͘
ϳ

ϯϬ
Ϯ

ϭϳ
Ϯϵ
Ϭ

ϵ͘
ϴ

Y
E
^

ϭ͘
ϱ

Y
E
^

Y
E
^

ϯϬ
ϯ

ϭϱ
Ϯϵ
ϯ

ϴ͘
ϲ

ϱ͘
ϴ

ϭ͘
ϲ

ϯϬ
ϲ

ϰ͘
ϱ

ϯϬ
ϰ
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Evaluation of Brain Following a Single Intravenous Dose of UM_COU in Rats 
 
 
1. OBJECTIVE 
 
The objective of this study was to investigate potential adverse effects on brain histology following a 
single intravenous dose of UM_COU in male and female rats. 
 
2. MATERIALS AND METHODS 
 
2.1. Test Article 
 
Compound:  UM_COU 
Lot Number:  TRK50 
Active Moiety (used for dose calculations):  100% assumed 
Vehicle:  5% USP Ethanol, 95% 0.9% USP Saline, 10mM NAOAc , pH 5 
Dose:  86 µg/kg 
Dose Volume:  5 mL/kg 
Dose Route of Administration:  Intravenous 
Storage Conditions:  Refrigerated, protected from light 
   

 
2.2. Dose Preparation 
 
Formulations and vehicle were provided by Sponsor ready‐to‐dose. All formulations were stored under 
refrigerated conditions, protected from light, until time of use. Formulation were used within 7 days of 
receipt. 
 
2.3. Animal Information 
 
Eight (8) male and eight (8) female Sprague‐Dawley rats were obtained from Charles River Laboratories 
and weighed 212‐225 (males) and 199‐215 (females) at the time of dosing initiation. Animals were pair 
housed in solid bottom cages with aspen bedding for the duration of the study. All animals had free 
access to standard rodent chow and fresh water throughout the study. Animals were maintained on an 
automated 12/12 hour light/dark cycle with 7:00am as the start of the light phase. 
 
This study was conducted in accordance with the current guidelines for animal welfare (Guide for the 
Care and Use of Laboratory Animals, 8th Ed., 2011). The procedures used in this study have been 
reviewed and approved by the Institutional Animal Care and Use Committee.   
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2.4. Experimental Schedule 
 
Animals were assigned to an experimental schedule according to Table 1 below.  
 
Table 1. Treatment Schedule 

Group  No. of 
Animals 

Animal 
Numbers 

Sex  Treatment  Scheduled 
Necropsy Day 

1  2  101‐102  M  vehicle  Day 2 
2  2  201‐202  F  vehicle  Day 2 
3  2  301‐302  M  UM_COU 86 µg/kg  Day 2 
4  2  401‐402  F  UM_COU 86 µg/kg  Day 2 
5  2  501‐502  M  vehicle  Day 15 
6  2  601‐602  F  vehicle  Day 15 
7  2  701‐702  M  UM_COU 86 µg/kg  Day 15 
8  2  801‐802  F  UM_COU 86 µg/kg  Day 15 

 
Test Subject Arrival Date:  October 11, 2022 
In‐Life Start Date (Study Day 1):  October 18, 2022 
End Date (Completion of In‐Life Phase):  November 1, 2022 
Data Collection Rooms:  B‐23 and B‐346, Life Sciences building, MSU 

 
Clinical Observations: pre‐dose and daily thereafter 
Body Weights: prior to dosing and at time of necropsy 
Organ/Tissue Collection: Brain at time of necropsy 
Disposition of Animals at Study Completion: Euthanized and carcasses incinerated 
 
2.5. Description of Experimental Procedure 
 
Eight (8) male and eight (8) female Sprague‐Dawley rats were used on study. Animals were received 
from the supplier and were housed in room B‐23 in the vivarium of the Life Sciences building at 
Michigan State University. Animals were pair housed in plastic solid bottom cages containing aspen 
bedding, with free access to standard rodent chow and fresh water throughout the study. Animals were 
maintained on an automated 12/12 hour light/dark cycle with 7:00am as the start of the light phase. 
 
Animals acclimated for 1 week. All animals were dosed on October 17, 2022, considered Study Day 1. 
Animals were lightly anesthetized using isoflurane in oxygen and received a single intravenous bolus in a 
dose volume of 5 mg/kg of vehicle or UM_COU at 86 µg/kg, according to group assignment. Animals 
were recovered from anesthesia immediately following dosing.  
 
Clinical observations were recorded daily. 
 
Animals were euthanized by thoracotomy under isoflurane anesthesia on Study Day 2 (Groups 1 through 
4) and Study Day 15 (Groups 5 through 8). Terminal body weights were recorded. Brain was collected, 
weighed, and immediately fixed in 10% neutral‐buffered formalin. Brain specimens were delivered on 
the day of collection to the MSU Investigative Histopathology Laboratory for processing and slide 
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preparation. Slides were stained with Hematoxylin & Eosin, and reviewed by a board‐certified veterinary 
pathologist.  
 
2.6. Statistical Analyses 
 
Statistical comparisons were not conducted due to the limited number of animals in each treatment 
group.  
 
  
3. RESULTS 
 
3.1. Clinical Observations 
 
There were no drug‐related clinical findings. All animals remained within normal limits throughout the 
study. 
 
3.2. Body and Brain Weights 
 
Body weight gain over time in males and females treated with UM_COU was similar to corresponding 
vehicle controls (Figure 1, Table 2). 
 

 
 
 
 
Brain weights and brain‐to‐body weight ratios of UM_COU‐treated males and females were similar to 
corresponding vehicle controls (Figure 2, Table 2). 
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Table 2.  Brain Weights and Terminal Body Weights 

 
 
3.3. Brain Histopathology 
 
Minimal to mild vacuolation of white matter tracts was noted in all animals.  White matter from the 
diencephalon (corpus collosum and thalamic regions) was particularly affected.  The vacuoles varied in 
size, but were generally small (5‐10 µm), crisp, and had a clear center, devoid of debris or membranous 
material. Rare perineuronal and perivascular regions of vacuolation (edema) were also present across all 
treatment and control groups.  Representative photomicrographs are shown below (Figures 3 and 4). 
 

Group
Animal 
No.

Body Weight (g) Brain Weight (g) Brain:Body Weight Ratio

101 252 1.65 0.007
102 248 1.69 0.007
Mean 250 1.67 0.007
201 221 1.44 0.006
202 206 1.84 0.009
Mean 214 1.64 0.008
301 241 1.87 0.008
302 228 1.78 0.008
Mean 235 1.83 0.008
401 216 1.89 0.009
402 214 1.80 0.008
Mean 215 1.85 0.009
501 320 1.67 0.005
502 335 1.88 0.006
Mean 328 1.78 0.005
601 237 1.80 0.008
602 249 2.00 0.008
Mean 243 1.90 0.008
701 315 1.98 0.006
702 320 1.76 0.006
Mean 318 1.87 0.006
801 238 1.95 0.008
802 246 1.93 0.008
Mean 242 1.94 0.008

5
Males, Vehicle

Day 15
6

Females, Vehicle
Day 15

7
Males, UM_COU

Day 15
8

Females, UM_COU
Day 15

1
Males, Vehicle

Day 2
2

Females, Vehicle
Day 2
3

Males, UM_COU
Day 2
4

Females, UM_COU
Day 2
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Figure 3.  Representative white matter vacuolation in vehicle‐treated brain (Rat 102) 
 
 

 

 
Figure 4.  Representative white matter vacuolation in UM_COU‐treated brain (Rat 802) 
 
   



Report for Study 2022109     

Confidential 
(Page 9 of 9) 

 
4. DISCUSSION 
 
A screening study of UM_COU  in rats (study 2022101) was conducted at the same facility prior to the 
current study.  White matter vacuolation was observed in brain following a single intravenous bolus of 
UM_COU at 86 µg/kg in the former study.  However, only compound‐treated rats were evaluated due to 
the screening nature of the study.  The current study investigated whether vacuolation in brain was an 
adverse effect of the compound by comparing compound‐treated brain specimens to vehicle‐treated 
specimens.  Because vehicle‐treated animals had brain lesions similar to compound‐treated, it was 
determined that these lesions not directly compound related.  Instead, the vacuolation in brain appears 
to be vehicle‐related or to be due to specimen processing.  Similarities in central nervous system lesions 
associated with toxicity versus processing and fixation artifact have been described (Kaufmann W, Bolon 
B, Bradley A, Butt M, Czasch S, Garman RH, George C, Gröters S, Krinke G, Little P, McKay J, Narama I, 
Rao D, Shibutani M, Sills R. Proliferative and nonproliferative lesions of the rat and mouse central and 
peripheral nervous systems. Toxicol Pathol. 2012 Jun;40(4 Suppl):87S‐157S). Moreover, white matter 
vacuolation is a very common postmortem artifact associated with fixation, if there is excessive 
exposure to alcohol (https://ntp.niehs.nih.gov/nnl/nervous/brain/index.htm). The fact that formulated 
COU and vehicle both contained 5% ethanol USP (v/v), offers a possible explanation. 
 
5. CONCLUSION 
 
UM_COU was clinically well‐tolerated when administered as a single intravenous bolus at 86 µg/kg to 
male and female adult Sprague‐Dawley rats, evaluated through 15 days after dosing. There were no 
adverse effects on body weight gain or on brain weight. Minimal to mild vacuolation of brain white 
matter was observed in all animals, with no distinction between compound‐treated and vehicle‐treated 
animals.  Taken together with results from study 2022101, where male and female Sprague‐Dawley rats 
were treated with UM_COU in a similar manner, 86 µg/kg is now considered a no‐observed‐adverse‐
effect dose of UM_COU when administered as a single intravenous bolus to rats. 
 
 


