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Objectives: 

1. To test certified cultivars and experimental germplasm across a range of environments, 
including deficit irrigation, and to communicate these results to clientele. 

2. To develop and release improved elite alfalfa cultivars with adaptation to and high yield 
potential in non-dormant and semi-dormant regions of California. 

 
Experiments: 
Objective 1. The CCIA-funded UC Alfalfa Variety Testing Program is among the most 
comprehensive alfalfa variety testing program in any state. Trials were conducted in three locations 
throughout California, with several thousand yield observations during this period. A complete 
report of these trials is found in the Agronomy Progress Report, which is included below. 
 
Intermountain Region 
2021 UC Tulelake Variety Trial. This 24-entry trial was planted 8/19/21. Four harvests were taken 
in 2025, the fourth and final year of harvest. The average yield for this trial was 8.5 t/A with a spread 
of 8.0-9.1 t/A among varieties. Multi-year yield averaged 8.3 t/A, with all years being very similar in 
production. A replacement yield trial was planted in the spring of 2025.   
 
2025 UC Tulelake Variety Trial- This 42-entry trial was planted 5/30/25 to replace the 2021 planting. 
Two harvests were taken in 2025, the first year of harvest. The average yield for this trial was 4.1 t/A 
with a spread of 3.8-4.4 t/A among varieties. As this was the establishment year, higher yields are 
expected for 2026 season. 

 



 

Sacramento Valley Region 
2023 UC Davis Variety × Irrigation Treatment Trial (Fig. 1). This trial was planted Sept.28, 2023 
and includes 42 entries. The purpose of this trial is to address water limitations in the state and test 
the performance of commercial and experimental non-dormant varieties grown under full and 
deficit irrigation regimes. The trial is a split-plot arrangement with 5 reps. The main plot is 
irrigation strategy (Full irrigation- 100% of ET requirement, and deficit summer irrigation cut-off 
from July1-Sept30) with variety as subplots. Seven harvests were taken from the full irrigation 
treatment in 2025, averaging 11.9 t/A yield, and a range of 9.5-15.0 t/A among varieties. The 
deficit treatments averaged 7.5 t/A yield, ranging from 5.8-9.1 t/A. Five harvests were taken from 
the deficit treatments in 2025. Irrigation for both treatments began 4/16/25 with a total of 42.6” 
applied to full and 19.2” to deficit treatments.  
 
At the end of October, 2025, the deficit plots appeared to be recovering better, overall, compared 
to the fully irrigated plots. However, stand assessments in spring 2026 suggest that the deficit plots 
are losing stand more rapidly; weed encroachment was also observed in the deficit plots.  

 
The 2023 Davis trial in October 2025 regrowing after three months of water cut-off for the deficit treatment.  
 
Low Desert Region 
2023 El Centro Variety × Drought Trial (Fig. 2). 2023 El Centro Variety Drought Trial. Planted 
Nov 1, 2023 at the Desert Research and Extension Center. This trial includes 40 entries and will 
be grown under the full and deficit irrigation as in Davis. 24 entries are duplicated between Davis 



 

and El Centro to assess variety performance under very different production environments. Eleven 
harvests were taken from both the full irrigation treatment and deficit in 2025. Full average yield 
was 12.1 t/A yield, and a range of 9.9-15.0 t/A among varieties. The deficit treatments averaged 
9.6 t/A yield, ranging from 7.9-11.5 t/A. Irrigation for both treatments began 1/21/25 with a total 
of 56.3” applied to full and 35.6” to deficit treatments.  
 

 
Figure 2. The 2023 El Centro this spring, showing that the deficit treatment has recovered very well from the second 
summer’s lack of irrigation.  

 
Objective 2. 
Breeding nurseries. Breeding nurseries of spaced plants were established in Davis in October 2024 
and in El Centro in February 2025. At each location, two nurseries were established, one that is 
fully irrigated and the other that is deficit irrigated for three months each year. About 15,000 plants 
are at each location, half in each irrigation treatment. These nurseries were scored for overall merit 
several times in 2025 and continue to be evaluated in 2026.  
 
 
  



 

SUMMARY OF 2024-25 RESEARCH BY OBJECTIVE: 
Objective 1. To test certified cultivars and experimental germplasm across a range of 
environments, including deficit irrigation, and to communicate these results to clientele. 
 
The UC trials were successfully managed at the above sites throughout California in 2025-26.  We 
planting a variety trial in Tulelake in late May with 42 entries. This trial is conventionally managed 
trial because only one entry was entered in a RoundupReady trial we had hoped to plant. This trial 
also included five UC Davis experimentals that have commercial potential. Data on yield were 
collected from each site, analyzed, summarized, and distributed via research publications, 
newsletters, field days, and online. Presentations were made at field days (Davis, Tulelake, El 
Centro). This report was distributed to cooperating scientists and farm advisors, colleagues in 
neighboring states, seed companies, and growers and PCAs through numerous Cooperative 
Extension Farm Advisor newsletters throughout California.   
 
UC Davis Experimental Performance. Among the UC 
experimental cultivars in the Davis and El Centro trials are 
several that appear to be quite promising after the first year 
of data. In El Centro, UCAL2000, 2010, and 2020, and 
2040 all performed well in at least one environment. We 
will see what happens this year but several experimentals 
appear to have clear commercial potential. The fall 
dormancy 10-12 experimentals from FGI are topping the 
yield trials – they have impressive regrowth after each 
harvest as well. Our program has mainly focused on FD9 
germplasm, inherited from Dr. Teuber, but we will be making selections for enhanced fall growth 
from the current nurseries. Another germplasm, UCAL1950, which was selected from Arabian 
and Egyptian germplasm for two cycles, looks impressive in in February 2026 (above). Another 
cycle of selection should give this a bit more persistence and may have commercial potential.   
 
Dissemination of results. We were able to 
make these results available rapidly to plant 
breeders in time for their Alfalfa Variety 
Review Board meetings via Fax and on the 
Web. Plant breeders and seed companies are 
able to come and tour the plots during the 
growing season. Many use this data in 
considering varieties for release through the 
Alfalfa Variety Review Board. As soon as a 
data set is completed for a trial location it is 
placed on our website (see address below) to 
aid seed companies in planning their plant 
breeding programs for the coming year. After 
a trial is terminated, we generally schedule a 
“dig” to allow breeders to make selections 
from cultivars that they have entered in a 
particular trial. 



 

Objective 2. To develop and release improved elite alfalfa cultivars with adaptation to and high 
yield potential in alfalfa growing regions of California. 
 
Breeding nurseries. We planted new breeding nurseries in Davis in October 2024 and El Centro in 
February 2025. These are spaced planted trials including germplasm from our new elite breeding 
populations and pre-breeding, germplasm derived populations. These breeding nurseries represent 
the next cycle of selection for our main breeding populations. We expect populations derived from 
these nurseries to be selected in 2027 or 2028, depending on the survival rate. We harvested plots 
by hand several times in 2025 and yield data relative to check cultivars (in yellow) shown in the 
figure above. Though too early to make firm conclusions, experimentals that have higher yield 
under both deficit and full irrigation are present. Evaluation will continue in 2026.  

 
Selection. In 2025-26, we developed nine unique alfalfa populations, including three populations 
selected from nondormant cultivars in a dryland sheep grazing trial in Rio Vista, a variety useful 
for horse hay from an on-farm nursery in Herlong, four germplasm improvement populations from 
Tulelake, and a semi-dormant elite population from Tulelake.  
 
Seed production. We conducted cage seed increases of five experimental populations in 
Washington with Dr. Brian Irish and received the seed quantities shown, which are a bit lower 
than typical. The elite populations will be included in the 2026 trials described under proposed 
activities if we get funding. The other populations are particularly for rangeland/dryland 
environments and if we get funding, we will plant trials in fall 2026.  
Population Description Seed (g) 
UCAL2380 Elite FD9 from Westside Salinity Trial 995 
UCAL2385 Elite FD7-8 from Westside Salinity Trial 639 
UCAL2450 Drought resistant plants from Herlong, CA 897 
UCAL2415 Davis grazing trial 588 
UCAL2400 Rangeland selections from Paskenta, CA 476 



 

Creeping rooted alfalfa 
A trait we are very interested in is 
creeping rooted alfalfa. This is a 
project of Cree King, a PhD student in 
my lab. She has a population 
segregating for creeping roots – right; 
this genetic mapping experiment will 
hopefully help us identify the genetic 
control of the trait, enabling us to use 
genetic markers to select plants with a 
propensity for creeping roots as 
seedlings, instead of waiting up to two years in the field. A proposal is under review with USDA-
NIFA-AFRI to fund this work.  
 
 
PUBLICATION OF REPORTS 
The primary outlet for these data is now online. Publication of these results is provided in UC 
Cooperative Extension Newsletters, plus the Agronomy Progress Reports and at the California 
Alfalfa Symposium. All of the tables we produce and publish in Agronomy Progress Report 
(attached to this report) are now accessible on the web: https://alfalfa.ucdavis.edu/ 
 
CONCISE GENERAL SUMMARY OF CURRENT YEAR’S RESULTS 
 
Economics of variety choice 
The value of these trials may be illustrated by the relative differences in economic return simply 
due to variety choice. In the below graph of a partial economic budget, with the economic value 
of yield differences due to variety, from the most recent 3-year trial at Davis. This indicates a 
potential yield economic difference, due only to the change in variety, or a maximum of about 
$2,500/acre over three years at Davis. Even with a $3/lb. increase in seed price, this is likely to be 
an excellent return on investment. Even a more modest change in yield potential (for example 
between a variety in the middle of the trial vs. the top yielding varieties) of about 0.5 tons/acre 
would still provide a potential economic benefit of nearly $1200/acre over 3 years at a $230/ton 
price. Of course, higher hay prices make those differences greater.  
 
Extrapolating this type of variety data, estimating the average differences between the top and 
bottom of these trials at 30% (which is what our data suggests), the potential differences due to 
variety choice are on the order of over $300 million/year in California.  
 
Caveats: The caveats of this type of calculation include the lack of statistical significance between 
some variety comparisons, as well as the limitations of extrapolating small plot data from a single 
location to many different soil types and farms. Of course, many factors influence yield and 
economic return, but this calculation illustrates substantial benefit of utilizing data on the genetics 
of alfalfa and what choice of variety can mean to farmers. However, the economic return on field 
testing of varieties can be seen. 
 



 

 
 
Website: https://alfalfa.ucdavis.edu/variety-selection 
 

 



 

 
 
 
 
 
 
 
 
 
 
 

 
  



 

 
AGRONOMY PROGRESS REPORT  
 

2025 CALIFORNIA ALFALFA VARIETY TRIAL RESULTS  
 

Chris DeBen, Ali Montazar, Rob Wilson, Darrin Culp, Charles Janssen, E.C Brummer and Daniel H. 
Putnam1 

 
SUMMARY- This publication details alfalfa yield trial data conducted in California for the year 
2025. Yield trials were conducted in the Intermountain area (Tulelake), the Imperial Valley (El 
Centro) and the Sacramento Valley (Davis).  A total of 139 varieties were tested, from 4 to 11 
cuts/year, with a total of 5,832 yield observations.  

Trials were conducted on UC field research facilities 
around the state.  The alfalfa variety trial data from 
the University of California is placed online well in 

advance of this published report, see 
(https://alfalfa.ucdavis.edu –click on variety).  

  
INTRODUCTION 

 
Choosing superior varieties of alfalfa is a significant 
economic factor for alfalfa growers. A number of 
commercial varieties are currently available, enabling 
a wide range of options in the different fall dormancy 
(FD) groups.  These UC trials provide unbiased data 
from a wide range of environments related to variety 
performance of alfalfa.  In California, alfalfa is 
grown from the Oregon border to the Mexican 
border, and throughout the Central Valley, which 
consists of the Sacramento and San Joaquin Valleys 
(Figure 1).  These sites represent 3-4 cut systems 
(dormant varieties) in the Intermountain Region, 6-
8 cut systems (semi-dormant, or non-dormant 
varieties) in the Northern Central Valley 
(Sacramento Valley), 7-8 cut systems (semi-
dormant to non-dormant varieties) in the Southern 

 
1 Chris DeBen, Staff Research Associate, UC Davis, cmdeben@ucdavis.edu;, Ali Montazar, UC ANR Holtville, CA 
amontazar@ucanr.edu, Charles Janssen, graduate student crjanssen@ucdavis.edu,  E.C Brummer, Professor UC Davis 
ecbrummer@ucdavis.edu , and D.H. Putnam, Extension Agronomist (emeritus) UC Davis (One Shields Ave., Department of 
Plant Sciences, University of California, Davis, CA 95616 (dhputnam@ucdavis.edu);  See http://alfalfa.ucdavis.edu for 
comprehensive UC Alfalfa Variety data for the past 25 years. 
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Figure 1. California alfalfa acreage.  The Intermountain 
region is represented by Tulelake and Scott Valley, 
Sacramento Valley by Davis, San Joaquin Valley by Parlier 
and Five Points locations. 
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Central Valley (San Joaquin Valley) and 8-11 cut systems (non-dormant varieties) in the Low 
Desert.   These data are frequently used by growers to choose varieties, and by breeders to help 
guide further selection.  Both private and public varieties are tested, and experimental lines as 
space allows.  This report provides single year and over-the-year summary from alfalfa trials 
harvested in California in 2025. 
 

VARIETY TESTING METHODS 
 
Yield Trials. The California Alfalfa Cultivar Yield, Fall Dormancy, and Forage Quality Trials 
are open to any certified alfalfa cultivar, which is sold or is likely to be sold in California.  
Blends or brands (unless they are certified blends) are not included.   Four alfalfa-variety yield 
trials were harvested in 2025 at Tulelake, El Centro and Davis, CA. Specific planting dates for 
each trial are given on the results table for each trial.  Seed was planted at approximately 25 
lbs./acre live seed in 3' to 4' wide plots x 18 to 20 feet long, depending upon location and specific 
layout.  Four to six replicates of each cultivar were planted at each location, depending upon the 
expected variation at that site.  Experimental design was a randomized complete block design.  
Harvests for yield estimation were obtained from approximately a 3' x 18' area per plot using a 
flail-type or cutter-bar type forage harvester, and dry matter yield determined by oven-drying 
subsamples to a constant weight. A representative group of 5-6 varieties were taken at each 
harvest, and the average dry matter used for yield determination.  Three to four harvests are 
taken in the Intermountain Region, while seven to eight cuttings taken in the Sacramento Valley, 
and up to 11 in El Centro.  Cutting schedules followed the most common practice in that region 
and are the same for all varieties within a trial.   The data is obtained from each of the locations 
and analyzed and summarized at the UC Davis campus.   
 
Note on Statistical Inference: We have elected to analyze and report significance of variety 
testing data (calculation of F-test and LSD Values) based upon a probability value of 10% vs. the 
traditional 5% level of uncertainty. In doing so, we are accepting a 90% confidence level vs. a 
95% confidence level.  This is due to the fact that growers routinely base decisions based upon 
degrees of confidence that are far lower than 95% confidence levels.  A 10% probability level 
(the probability that the declared difference is based solely upon chance) is sufficiently 
conservative to prevent choosing varieties based upon false differences yet represents good mean 
separation.  Such decisions are always a compromise between practical factors and statistical 
vigor.   
 

2025 YIELD RESULTS 
 

Intermountain Region 
 
2021 UC Tulelake Variety Trial- This 24-entry trial was planted 8/19/21. Four harvests were taken 
in 2025, the fourth and final year of harvest. The average yield for this trial was 8.5 t/A with a spread 
of 8.0-9.1 t/A among varieties (Table 1). Multi-year yield averaged 8.3 t/A, with all years being very 
similar in production (Table 2).  
 
2025 UC Tulelake Variety Trial- This 42-entry trial was planted 5/30/25 to replace the 2021 
planting. Two harvests were taken in 2025, the first year of harvest. The average yield for this trial 



 

was 4.1 t/A with a spread of 3.8-4.4 t/A among varieties (Table 3). As this was the establishment 
year, higher yields are expected for 2026 season. 
 
 
     Sacramento Valley Region 
 
2023 UC Davis Variety Drought Trial. This trial was planted Sept.28, 2023 and includes 42 
entries. The purpose of this trial is to address water limitations in the state and test the 
performance of commercial and experimental non-dormant varieties grown under full and deficit 
irrigation regimes. The trial is a split-plot arrangement with 5 reps. The main plot is irrigation 
strategy (Full irrigation- 100% of ET requirement, and deficit summer irrigation cut-off from 
July1-Sept30) with variety as subplots. Seven harvests were taken from the full irrigation 
treatment in 2025, averaging 11.9 t/A yield, and a range of 9.5-15.0 t/A among varieties (Table 
4). The deficit treatments averaged 7.5 t/A yield, ranging from 5.8-9.1 t/A. Five harvests were 
taken from the deficit treatments in 2025 (Table 5). Irrigation for both treatments began 4/16/25 
with a total of 42.6” applied to full and 19.2” to deficit treatments. Cumulative yields in years 
2024-25 for full irrigation and deficit irrigation treatment can be seen in tables 6 and 7, 
respectively. 
 

Low Desert Region 
 

2023 El Centro Variety Drought Trial. Planted Nov 1, 2023, at the Desert Research and 
Extension Center. This trial includes 40 entries and is grown under the same full and deficit 
irrigation regime as in Davis. 24 entries are duplicated between Davis and El Centro to assess 
variety performance under very different production environments. Eleven harvests were taken 
from both the full irrigation treatment and deficit in 2025. Full average yield was 12.1 t/A yield, 
and a range of 9.9-15.0 t/A among varieties (Table 8). The deficit treatments averaged 9.6 t/A 
yield, ranging from 7.9-11.5 t/A (Table 9). Irrigation for both treatments began 1/21/25 with a 
total of 56.3” applied to full and 35.6” to deficit treatments. Cumulative yields in years 2024-25 
can be seen in table 10 (full irrigation) and table 11 (deficit irrigation). 
 

INTERPRETING YIELD TRIAL RESULTS 
 
We suggest the following procedure for selecting varieties: 
1. Select a group of high-yielding varieties for your region (generally the top ¼ to 1/3 of a 

trial which is closest to your area) from Tables 1-11. We recommend that you see the tables 
for over-the years summaries from the relevant locations, also posted on our website:  
http://alfalfa.ucdavis.edu  

2. Determine the Pest Resistance and Fall Dormancy needs for your region.  The FD scores 
are provided on these tables and on the Alfalfa Alliance Website.  Please see 
https://www.alfalfa.org/varietyLeaflet.php  for a current (2026) listing of available alfalfa 
varieties marketed in the US along with pest resistance ratings. 

3. Consider the Fall Dormancy (FD) and pest resistance Ratings of individual varieties – 
available at the National Alfalfa and Forage Alliance Website (www.alfalfa.org ). 

4. Choose a group of high-yielding varieties with the best Pest Resistance package for your 
region. 



 

5. Consider evidence for high quality if available (such information is not always widely 
available, but generally more dormant varieties tend to be higher in quality).  HarvXtra is a 
trait that confers higher quality and yields normally when combined with later cutting 
schedules. 

6. Consider biotech traits such as glyphosate-resistance and the HarvXtra trait. RR should be 
compared as a comprehensive weed control strategy, not just a variety.  

7. Test a variety in strips on your farm to see how it does under your soil conditions. 
8. Consider the price of seed, availability and service.  
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KAB%>?C%a@"ACT">?%@?%Y
=D?C@ABDC @ abcd aeCCfCCC gbhd gceCCfC @b@A geCCfCCC gBibi
c@Ujcd @ abdh geCCfCCC gbiA A@eCCfC @b@g aeCCfCCC gBibA
X=kC@dBClEC?AM# @ abcd AeCCfCCC gbii aieCCfC @bAA AeCCfCCC gBcb@
m-nAM#ES @ abcg @eCCfCCC gbid aoeCCfC @bai @eCCfCCC gB@bB
lEC?AM#CAdB A ab@c ceCCfCCC gbhA ageCCfC @bai ceCCfCCC gB@bB
pTXYaacB A abAa gaeCCfC gboc AeCCfCCC @bai deCCfCCC gB@bB
rYA@olj @ abAB gceCCfC gboi geCCfCCC @bad ieCCfCCC gBAbi
rYA@@gljsWW @bA ab@A ieCCfCCC gbio aceCCfC @baa heCCfCCC gBabh
c@UDiA @ ab@@ deCCfCCC gbih adeCCfC @baa oeCCfCCC gBabi
TXDtXCWgTa A abA@ gBeCCfC gbhA gheCCfC @bgi gBeCCfC gBgbd
W-FGAK A abad gheCCfC gbhh gBeCCfC @bg@ ggeCCfC gBBbh
rYAiilj c abAo heCCfCCC gbi@ AaeCCfC @bgA gaeCCfC gBBb@
UAKF-H a abah gdeCCfC gbhA gieCCfC @bgg gAeCCfC gBBbB
pTXYaBAB @ abag adeCCfC gbho oeCCfCCC @bgB g@eCCfC oobi
=D?C@aBuW @ abag aheCCfC gbhh ggeCCfC @bBo gceCCfC oobc
XvAKEM#-FLC@@d!C @b@ abgi AAeCCfC gboa @eCCfCCC @bBo gdeCCfC oobc
w"x AKD#-FLsWW @ abag aAeCCfC gbhi g@eCCfC @bBo gieCCfC oobc
Drcdgc c abac ageCCfC gbhA aBeCCfC @bBh gheCCfC oobA
mymV!CpmCpT @ abag a@eCCfC gbhd gdeCCfC @bBi goeCCfC oobB
rEaau]CEF#XHRbaB @ abgo AgeCCfC gbhh gaeCCfC @bBi aBeCCfC oobB
ks="KSACc@aBsrA# @ abAa g@eCCfC gbic AgeCCfC @bBd ageCCfC ohbo
=D?Ccai c abg@ AdeCCfC gboa ceCCfCCC @bBd aaeCCfC ohbh
X=kgo@Bgg @ abg@ AceCCfC gbog ieCCfCCC @bBc aAeCCfC ohbd
!A^?K"x Cd@cAj @b@ abac aaeCCfC gbhB a@eCCfC @bB@ a@eCCfC ohb@
yCCmCWaTa @ abg@ AieCCfC gbog heCCfCCC @bB@ aceCCfC ohb@
pTXYagcc A abga AheCCfC gbog deCCfCCC @bBA adeCCfC ohba
yCCmCWgTa @ abag aceCCfC gbha aAeCCfC @bBA aieCCfC ohbg
pTXYaahB @ abAi oeCCfCCC gbdc @BeCCfC @bBa aheCCfC oibh
XvAKEM#-FLCcgh!C cba abA@ ggeCCfC gbdh AieCCfC @bBa aoeCCfC oibh
mUD@aaBj @ abga AoeCCfC gbhh gAeCCfC @bBB ABeCCfC oibA
XvAKED#-FLC@BAC @ abai gieCCfC gbiA AceCCfC @bBB AgeCCfC oiba
DtuWCWgTa a abAa gAeCCfC gbdi AoeCCfC Aboo AaeCCfC oibB
pTXYaahg @ abBA @aeCCfC gboc aeCCfCCC Aboo AAeCCfC oibB
X=kC@iB @ abac goeCCfC gbiA AAeCCfC Aboh A@eCCfC oibB
=D?C@cB @ abgc A@eCCfC gbhA aaeCCfC Aboh AceCCfC odbh
DtuWCWaTg a abaB aoeCCfC gbid aheCCfC Abod AdeCCfC odb@
X=kC@io @ abac aBeCCfC gbiB AdeCCfC Abod AieCCfC odbA
X=kgd@BAd @ abga @BeCCfC gbhA goeCCfC Aboc AheCCfC odbg
TXDtXCWaTg A abaB ABeCCfC gbdi AheCCfC Abhi AoeCCfC o@bg
XDsWWXYsg @ abag aieCCfC gbdc @geCCfC Abhd @BeCCfC o@bB
VpWyCWgTa @ abBo @geCCfC gbid ABeCCfC Abhc @geCCfC oAbi
VpWyCWaTg @ abgo AaeCCfC gbdA @aeCCfC Abhg @aeCCfC oabh
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U>Y?Y@ACBCC"#CXYAab@b ? Xc?? XAdCCeC acYf XdCCeCCC acAa XdCCeCCC acY? XdCCeCCC acAY XdCCeCCC aca? adCCeCCC Xcgg adCCeCCC XhcYA XdCCeCCC XahcY
D>?@XbD ? acYa XXdCCeC Xc?b XYdCCeC acaA AdCCeCCC Xc@X hdCCeCCC acXh hdCCeCCC acAa XdCCeCCC Xc@Y XdCCeCCC XAcbg adCCeCCC XX?ch
!OiAMC@Ya @ Xc?? XfdCCeC acYY fdCCeCCC acbY adCCeCCC Xc?X adCCeCCC acaX bdCCeCCC Xc?g fdCCeCCC XcAf XhdCCeC Xbc@h bdCCeCCC XXhcX
NlA.ED#JFLC@bh!mDCnn @ Xcg@ bgdCCeC acYa AdCCeCCC acaf bdCCeCCC Xc@g bdCCeCCC acXh AdCCeCCC Xc?a gdCCeCCC XcAf XAdCCeC XbcAg AdCCeCCC XXacY
VUColpJH" ? Xc?a ahdCCeC Xc@g X@dCCeC acaa fdCCeCCC Xc@a AdCCeCCC Xc?Y XXdCCeC Xcfh XfdCCeC XcAa X@dCCeC Xacg? @dCCeCCC XYfcA
?nAYY ? acYX XadCCeC Xc@a aadCCeC Xc?b aadCCeC Xcf@ XXdCCeC acYb ?dCCeCCC Xchh aYdCCeC Xchb XYdCCeC Xachh XadCCeC XYAcA
TrsfaYnn f Xc?? XhdCCeC Xc@g X?dCCeC acYY XhdCCeC Xcff XbdCCeC Xc@b XbdCCeC Xcga XhdCCeC XcAX X?dCCeC XacA@ XbdCCeC XYbc@
VUUE3"HJ ? Xc@h bXdCCeC Xc?X XbdCCeC Xc?? XgdCCeC Xcfb XhdCCeC Xcg? XhdCCeC XcfX XgdCCeC Xcha XXdCCeC XacbX XAdCCeC XYacb
t@aa @ acYb ?dCCeCCC Xcg@ a?dCCeC Xcg? bXdCCeC Xcbg bYdCCeC XcfX afdCCeC acYY hdCCeCCC XcfX fdCCeCCC XacaY XhdCCeC XYXcA
UVWXYX ? Xc?X afdCCeC XcgA bXdCCeC Xc?@ X?dCCeC Xchf X@dCCeC Xcfh aadCCeC Xc@a XXdCCeC Xcbg ahdCCeC XacYb XgdCCeC XYYcY
!OiAMC@YX @ Xc?a aAdCCeC Xcf@ bhdCCeC Xc?f aYdCCeC Xchb aXdCCeC XcfA aAdCCeC Xc@@ @dCCeCCC XcAY aYdCCeC XacYY X?dCCeC ??c@
NHpNJ#ASC?aX ? acYb XYdCCeC Xc?Y XhdCCeC Xc@a agdCCeC Xcbh badCCeC Xcbg bfdCCeC XcgA XbdCCeC Xchf @dCCeCCC XXcgf aYdCCeC ?gc@
NHpNJ#ASC@aX @ acX@ adCCeCCC Xc?f @dCCeCCC Xc?a abdCCeC Xcbh bXdCCeC XcAA badCCeC Xcba bYdCCeC Xcb@ abdCCeC XXchA ahdCCeC ?fcY
TEGNHEFA ? Xc@b bhdCCeC Xcg? a@dCCeC Xc@h afdCCeC XchX ahdCCeC Xc@X XAdCCeC Xcaa bfdCCeC XcaY badCCeC XXcaX a?dCCeC ?bca
U>@?XafCC"#uX@habXY ? Xcga b?dCCeC Xc@Y agdCCeC Xc@a a@dCCeC Xcb? a?dCCeC Xcha a@dCCeC Xcga XAdCCeC XcaX bXdCCeC XXcXg bYdCCeC ?ac?
>Cb?g?CTrsnn ? Xcgh b@dCCeC Xcgb badCCeC Xc?h aXdCCeC Xcha aAdCCeC Xcff aXdCCeC XcYa AYdCCeC XcYb b?dCCeC XYcff bfdCCeC @@cg
UNAlJCXCBCC"#CYAgabfA ? Xcg@ bfdCCeC Xcf@ bAdCCeC XcfA b?dCCeC XcX@ b@dCCeC XcbX b?dCCeC XcXf b@dCCeC Xcbb a@dCCeC XYcY? b@dCCeC @bc?
vOFFA. h Xc@f bYdCCeC Xcfg bfdCCeC Xcha AXdCCeC XcYA AXdCCeC XcbA b@dCCeC Xca? badCCeC Xcbh agdCCeC XYcY@ b?dCCeC @bc?
>CCAh@Twcnn f Xc@A bbdCCeC XchA AYdCCeC Xch? AYdCCeC XcXA AYdCCeC XcXg AYdCCeC XcAY aAdCCeC XcX? bAdCCeC ?c@g AYdCCeC @acX

.eI%bFJ%Kd"ACS"bF%dF%C
VUagYh ? Xc?@ XgdCCeC Xc@Y ahdCCeC Xc?@ X@dCCeC Xcgb fdCCeCCC acYf @dCCeCCC acX? bdCCeCCC XcgY bdCCeCCC XbcAA hdCCeCCC XXXc@
tgaa g Xc?b aadCCeC Xc?A ?dCCeCCC acaY gdCCeCCC Xcga gdCCeCCC acaX adCCeCCC Xc@a XadCCeC Xcfa hdCCeCCC XbcAA fdCCeCCC XXXcg
WvoBaYBnn@ @ Xc?a abdCCeC Xc?a XadCCeC acab hdCCeCCC XcgY XYdCCeC Xc?@ XYdCCeC Xc@f ?dCCeCCC XcAh XfdCCeC XbcYf gdCCeCCC XY@cf
VUNCaYAY ? Xc?g aXdCCeC Xc?g gdCCeCCC acYg XXdCCeC Xcfb XfdCCeC Xcgf XgdCCeC Xc@A XYdCCeC XcAg XadCCeC XacgX ?dCCeCCC XYhcg
WvoBX?Bnn? ? Xc?@ X?dCCeC acYb bdCCeCCC acXX ?dCCeCCC Xch? XgdCCeC Xcgb aYdCCeC XcfY X@dCCeC Xchf gdCCeCCC Xach? XYdCCeC XYAcg
!iaXYf gcf acXX AdCCeCCC Xc@? XgdCCeC acXg @dCCeCCC Xcfg XadCCeC acXX fdCCeCCC Xcba a?dCCeC XcbY a?dCCeC Xachg XXdCCeC XYAcf
WvoBaYBnng gch Xc@? a@dCCeC Xcfg bgdCCeC Xc@@ aAdCCeC Xchb aYdCCeC Xcgh X@dCCeC acYX AdCCeCCC XcAf XbdCCeC XacX? XfdCCeC XYXcA
VUNCX?hY ? Xc@A badCCeC Xc@f aYdCCeC acYY XfdCCeC Xcga @dCCeCCC Xcg@ XfdCCeC XcAY abdCCeC XcAa XgdCCeC XacYX X@dCCeC ??c?
VUNCaYYY ? Xc@b bAdCCeC Xc@a abdCCeC acYh XadCCeC Xcfb XAdCCeC acYf gdCCeCCC XcXg bgdCCeC XcX? bbdCCeC XXcgf aXdCCeC ?gc@
VUNCaYXY ? acYh fdCCeCCC Xc?Y XfdCCeC acYY XAdCCeC XcgX ?dCCeCCC Xcfh abdCCeC Xcah bhdCCeC XcXA bfdCCeC XXcf? aadCCeC ?gca
VUNCaXhY ? acYX XbdCCeC Xc@Y afdCCeC Xc@f ahdCCeC XcA? afdCCeC XcfX agdCCeC XchX aXdCCeC Xcb@ aadCCeC XXcfg abdCCeC ?gcY
t?aa ? acYg hdCCeCCC acYb adCCeCCC acYA XbdCCeC Xcha abdCCeC Xcfa ahdCCeC Xcag bAdCCeC XcYA b@dCCeC XXch@ aAdCCeC ?fcb
VUNCX?AY @ acYh gdCCeCCC Xcgb bbdCCeC Xcg@ bbdCCeC XchA X?dCCeC XcgA X?dCCeC Xca@ bbdCCeC Xcb@ aAdCCeC XXchX afdCCeC ?hcg
!iaXX? @ Xc?@ X@dCCeC Xc?b XXdCCeC Xcg? badCCeC Xcb? a@dCCeC XcAa bbdCCeC XcAh aadCCeC Xchb ?dCCeCCC XXcA@ agdCCeC ?hch
VUNCaYbY h aca? XdCCeCCC acYa hdCCeCCC Xc@X bYdCCeC Xcba bbdCCeC XcA@ bYdCCeC Xcb@ a@dCCeC XcXg bhdCCeC XXcAg a@dCCeC ?hcb
VUNCX?aY @ XcfY AXdCCeC Xcgf bYdCCeC acXX XYdCCeC Xcha aadCCeC Xc?Y XadCCeC Xca? bXdCCeC Yc?@ AXdCCeC XXcXf bXdCCeC ?ac@
!iaXaY g acXX bdCCeCCC Xc@a aXdCCeC Xcgb bfdCCeC Xca@ bfdCCeC Xcb? bAdCCeC Xcb? agdCCeC XcAY aXdCCeC XXcXb badCCeC ?ach
!iaXXb g Xc@@ a?dCCeC Xcfh b?dCCeC Xcf@ bgdCCeC XcAa agdCCeC XcA? a?dCCeC Xcb? afdCCeC Xcbg afdCCeC XYc@@ bbdCCeC ?Ych
!iaXY? gc@ Xc?X agdCCeC Xc@a aAdCCeC Xcfg b@dCCeC XcX@ b?dCCeC XcY? AXdCCeC Xchf X?dCCeC XcfA AdCCeCCC XYc@g bAdCCeC ?YcA
VUNCaYaY @ acYb @dCCeCCC Xc?Y XAdCCeC Xc@X a?dCCeC XcbX bAdCCeC XcAh bXdCCeC XcXA b?dCCeC XcY@ bgdCCeC XYcga bhdCCeC @?ca
t@ab @ Xc?@ aYdCCeC Xcff b@dCCeC Xcgg bAdCCeC XcaX bgdCCeC Xcbh bgdCCeC XcAY ahdCCeC Xca? bYdCCeC XYcfh bgdCCeC @@cf
VUNCaXhh A Xcfg AYdCCeC XcAf AXdCCeC Xcgb bhdCCeC XcbY bhdCCeC Xcb? bhdCCeC Yc?A AXdCCeC Yc?? AYdCCeC ?cA@ AXdCCeC g@c@
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VUUE3"HJ > X?@> AYBCCCC a?YX ABCCCCCC a?bX aBCCCCCC X?cc XBCCCCCC Y?>d XBCCCCCC Y?Xd cBCCCCCC Y?XX dBCCCCCC >?Y> XBCCCCCC Xad?A
!OeAfCgYa g X?gc >BCCCCCC X?>c dBCCCCCC a?b> XBCCCCCC X?ca aBCCCCCC Y?@d @BCCCCCC Y?XX X@BCCCC Y?Yd aYBCCCC g?gd aBCCCCCC Xaa?X
UNAhJCXCiCM"#CYbcaA@b > X?c> aYBCCCC X?cb a>BCCCC a?aa @BCCCCCC X?@X bBCCCCCC Y?ca ABCCCCCC Y?aA aBCCCCCC Y?Xg ABCCCCCC g?bg dBCCCCCC XXc?Y
DN>gXAD > X?>b dBCCCCCC X?>a >BCCCCCC a?aX gBCCCCCC X?bd XbBCCCC Y?dY X@BCCCC Y?Yg abBCCCC Y?Yd a@BCCCC g?Xd gBCCCCCC XXa?A
>lbYY > X?@c AABCCCC X?>A cBCCCCCC a?a@ bBCCCCCC X?dd cBCCCCCC Y?bd XgBCCCC Y?Y> aYBCCCC Y?Yd abBCCCC c?>> >BCCCCCC XXY?a
UNY>YgbCiCM"#CXYbaAgA > X?gA XbBCCCC X?d> AgBCCCC a?aX >BCCCCCC X?dX XXBCCCC Y?db XbBCCCC Y?aY ABCCCCCC Y?Yc XABCCCC c?>b XXBCCCC XY>?@
!OeAfCgYX g X?c> aXBCCCC X?@g AdBCCCC a?YA aABCCCC X?b> XaBCCCC Y?@@ dBCCCCCC Y?Ya bXBCCCC Y?Y@ X@BCCCC c?ca XABCCCC XY@?d
mHnNJ#ASCgaX g X?c@ aABCCCC X?gY aXBCCCC a?Yc X>BCCCC X?A> XdBCCCC Y?Ad a>BCCCC Y?Yg aABCCCC Y?Yg XYBCCCC c?dA XcBCCCC XYA?>
opT@aYll @ X?gX XgBCCCC X?g@ XABCCCC a?XA XABCCCC X?aa agBCCCC Y?Aa AABCCCC Y?Xb XYBCCCC Y?Yc XbBCCCC c?dA XgBCCCC XYA?g
VUCrhnJH" > X?>A cBCCCCCC X?cb acBCCCC X?cX AgBCCCC X?Aa aYBCCCC Y?d> >BCCCCCC Y?Yb A@BCCCC Y?Yb AYBCCCC c?Ag aXBCCCC XYX?c
mHnNJ#ASC>aX > X?ca agBCCCC X?db A>BCCCC a?Yg XgBCCCC X?Ad XcBCCCC Y?ba aXBCCCC Y?Xb >BCCCCCC Y?Yg >BCCCCCC c?Ab aABCCCC XYX?a
UNg>Xa@CM"#sXgdaAXY > X?db bYBCCCC X?cd abBCCCC X?>g acBCCCC X?A@ X@BCCCC Y?@Y gBCCCCCC Y?Yc agBCCCC Y?Yb AXBCCCC c?Ab abBCCCC XYX?a
mhA.ED#JFLCgAd!tDCll g X?cA acBCCCC X?@> AbBCCCC X?>@ a>BCCCC X?ab aABCCCC Y?bX abBCCCC Y?XX XABCCCC Y?Xg aBCCCCCC c?Aa adBCCCC XYX?Y
UVWXYX > X?d@ A>BCCCC X?@b AcBCCCC X?>g a@BCCCC X?ag aXBCCCC Y?d@ XXBCCCC Y?Xa XXBCCCC Y?Y> @BCCCCCC c?ad AYBCCCC XYY?Y
oEGNHEFA > X?@@ AbBCCCC X?gY XgBCCCC a?Ya abBCCCC X?Xd AdBCCCC Y?Aa AaBCCCC Y?X@ @BCCCCCC Y?XA bBCCCCCC c?ab AXBCCCC >>?>
ugaa g X?>c ABCCCCCC X?ga XcBCCCC a?Y@ aYBCCCC Y?>@ AgBCCCC Y?aA AgBCCCC Y?Y@ AYBCCCC Y?YA A@BCCCC c?Xb AABCCCC >g?d
NMA>c>CopTll > X?d> AcBCCCC X?@@ A@BCCCC X?cc A@BCCCC X?aX a>BCCCC Y?ba aYBCCCC Y?Yb AgBCCCC Y?YA bYBCCCC @?cA AgBCCCC >a?g
vOFFA. d X?cb adBCCCC X?cA AXBCCCC X?@X bYBCCCC Y?gc bYBCCCC Y?Xa bYBCCCC Y?YA A>BCCCC Y?YA A>BCCCC @?Xb bYBCCCC gb?c
NMCbdgow?ll @ X?gX XcBCCCC X?cA AYBCCCC X?b> bXBCCCC Y?@Y bXBCCCC Y?XX bXBCCCC Y?YA bYBCCCC Y?Yd agBCCCC d?ga bXBCCCC gY?A

-de%abI%JF"ACR"ab%Fb%B
!eaXX> g a?Ya aBCCCCCC X?>g bBCCCCCC a?X@ XaBCCCC X?b@ XABCCCC Y?d@ XABCCCC Y?X@ dBCCCCCC Y?aX XBCCCCCC g?db ABCCCCCC XXc?g
!eaXY@ c?@ X?g@ XaBCCCC a?Yg XBCCCCCC a?XX X@BCCCC X?d@ @BCCCCCC Y?@> bBCCCCCC Y?Xa XaBCCCC Y?Y> cBCCCCCC g?dX bBCCCCCC XXc?b
VUmMaXdd b X?gc XXBCCCC X?>@ @BCCCCCC a?ac ABCCCCCC X?db gBCCCCCC Y?@a cBCCCCCC Y?XX XbBCCCC Y?Yd a>BCCCC g?bX @BCCCCCC XX@?Y
VUmMaYbY > X?@g AXBCCCC X?gc XXBCCCC a?ab dBCCCCCC X?ca ABCCCCCC Y?d@ XaBCCCC Y?Y> aaBCCCC Y?YA bXBCCCC g?Xc cBCCCCCC XXa?@
!eaXY> c?g a?YA XBCCCCCC a?Ya aBCCCCCC a?XX XdBCCCC X?aA adBCCCC Y?ba aaBCCCC Y?Yg adBCCCC Y?Yd aABCCCC c?>d XYBCCCC XY>?@
u>aa > X?>A @BCCCCCC X?gc XaBCCCC a?X> XYBCCCC X?aA abBCCCC Y?bY adBCCCC Y?Yg a@BCCCC Y?Yd adBCCCC c?cd XaBCCCC XY@?>
WvriaYillc c?d X?@c AaBCCCC X?>X XYBCCCC a?Xg XXBCCCC X?Ab XgBCCCC Y?bA X>BCCCC Y?Yd AbBCCCC Y?Y> gBCCCCCC c?@g XbBCCCC XYd?>
VUmMaXdY > X?@d AdBCCCC X?db bYBCCCC a?aX cBCCCCCC X?da XYBCCCC Y?da XdBCCCC Y?Yc a>BCCCC Y?Y@ XcBCCCC c?dd XdBCCCC XYb?X
ugaA g X?gY X>BCCCC X?>a gBCCCCCC a?Y> XcBCCCC X?ad aaBCCCC Y?A@ agBCCCC Y?Yc acBCCCC Y?Yb AABCCCC c?db X@BCCCC XYb?Y
VUmMaYXY > X?@A A@BCCCC X?cb a@BCCCC a?Xa XbBCCCC X?db >BCCCCCC Y?bX aABCCCC Y?Yb AcBCCCC Y?Yb AaBCCCC c?dA X>BCCCC XYA?g
VUmMX>dY > X?ag bXBCCCC X?dX bXBCCCC a?Yb aXBCCCC X?dg dBCCCCCC Y?gc aBCCCCCC Y?XY XcBCCCC Y?Y@ XdBCCCC c?bb aYBCCCC XYa?c
VUmMaYAY d X?gd XABCCCC X?gb XbBCCCC X?g@ AaBCCCC X?Ab X>BCCCC Y?A> a@BCCCC Y?Yd AdBCCCC Y?YA AcBCCCC c?Ac aaBCCCC XYX?@
!eaXXA c X?>d bBCCCCCC X?gA X@BCCCC X?gX AbBCCCC Y?>g AcBCCCC Y?bd XcBCCCC Y?aA XBCCCCCC Y?YA AgBCCCC c?ag a@BCCCC XYY?b
VUmMaYaY g X?gA XdBCCCC X?gY X>BCCCC X?>c agBCCCC X?X> AaBCCCC Y?Ad AYBCCCC Y?Y> X>BCCCC Y?Yd aXBCCCC c?ag acBCCCC XYY?b
VUmMaYYY > X?cc aaBCCCC X?gY aYBCCCC a?Yb aaBCCCC X?aA a@BCCCC Y?a> AdBCCCC Y?Y> XgBCCCC Y?Yd X>BCCCC c?ac agBCCCC XYY?A
!eaXaY c X?>X gBCCCCCC X?c> aaBCCCC X?gg AXBCCCC X?aY AYBCCCC Y?A> acBCCCC Y?Y@ AaBCCCC Y?Yb AbBCCCC c?a@ a>BCCCC XYY?a
VUmMX>bY g X?d> AgBCCCC X?ca AaBCCCC a?YY adBCCCC X?aa acBCCCC Y?d@ XYBCCCC Y?Y@ AXBCCCC Y?Yd aaBCCCC c?aX AaBCCCC >>?b
ucaa c X?gc XYBCCCC X?cd adBCCCC X?>Y AYBCCCC X?XY A@BCCCC Y?Ab AXBCCCC Y?Y> aXBCCCC Y?Yd acBCCCC c?Y> AbBCCCC >c?g
VUacYd > X?cd abBCCCC X?cc aABCCCC X?ga AABCCCC X?Xg AbBCCCC Y?a> AbBCCCC Y?Xb gBCCCCCC Y?Yc XaBCCCC c?Ya AdBCCCC >@?g
WvriX>ill> > X?cY a>BCCCC X?cb agBCCCC X?c> AdBCCCC X?Xg AABCCCC Y?aA AcBCCCC Y?Xg bBCCCCCC Y?Yd XgBCCCC @?g> A@BCCCC >d?X
VUmMX>aY g X?cA a@BCCCC X?gb XdBCCCC X?cA AcBCCCC X?X> AXBCCCC Y?ag A@BCCCC Y?Yd AABCCCC Y?YA AdBCCCC @?g@ AcBCCCC >b?@
WvriaYillg g X?ga X@BCCCC X?ca AABCCCC X?@d A>BCCCC Y?>A A>BCCCC Y?aX A>BCCCC Y?XX XdBCCCC Y?Yg XXBCCCC @?da A>BCCCC g>?>

exm!
Up
MDZCCY?XB

t.EJHCMAALALCJ#CadCH3yJS.ACQEJ3HACMAALC"FC]"H"CSHJICH"JhCM"EHCJ#C#NACVFEQ?C"RCUJHER".FEJCmG."F"hICWJ.h^CZJQEM^CUm?
xF#.EAMCR"HH"_ ALC3IC#NACMJhACHA##A.CJ.ACF"#CMEGFER ESJF#HICLERRA.AF#CJ#C#NACXYTCn."3J3EHE#ICHAQAHCJSS".LEFGC#"CWEMNA.`MCCn."#AS#ALBCMDZ?
WZCaCWJHHCZ".hJFSIC.An".#ALC3ICMAALCS"hnJFEAM?
mnnHEALCE..EGJ#E"FC_ J#A.C3AGEFFEFGCbyX@yad%CWOHHCE..EGJ#E"FCba?@b^CLARESE#CE..EGJ#E"FCX>?ab

>imn.
UO#CX

X@ieJI
UO#Ca

XcicOF

Y?Yc

UO#Cb
XaimOG
UO#Cd

XdiDAn
UO#C@

a?Ya

!D

UO#CA
aAidS#
UO#Cc

tdtmM
]xml

Z.IC#yJ

X?cc X?AX
cg?dc

XXicOH

Y?XY
XYb?X@
!D

Xa?>g
Y?ac

X?gY
XX?>a
Y?ad !D

aY?YX Xa>?ag
!D

c?dX
Xc?@X
!D

Ab?ba
!D

Y?bd



 

 
 
 
 
 

!"#A%CDECCFGF+IFGF-C.LMNOP4CRSCOTULPCTNVTNVTCSRN!LUT:C!:LTNECVRNNCL::L;T!LY=C!:MT!>M=!EC!:LTNC?NT=!MOC@AFBAFC
!"#A

%CDEFE
DG

:%A%"a%bCU"Fd%ed%a
%HFIF-."L"M#N"EF.23-3 I EFQRR -S""T""" EUQF. ES""T""" E2Q-U ES""T""" E2EQ3
VHI-E3V I EEQE3 2S""T""" E.Q3W 2S""T""" E2QWU 2S""T""" E2FQ.
C%"XYZ>?# I EEQ.U ES""T""" E2QWI -S""T""" E2QE2 3S""T""" EE.Q.
@ABCa"-F2 - EFQ3R E2S""T" E3Q-U 3S""T""" E2QEF .S""T""" EE.Q3
Ib.FF I EFQRW WS""T""" E2QUU E2S""T" EEQRE -S""T""" EFIQR
cYCdeVN>fg"-3U@hV"bb - IQR2 2RS""T" E3Q.W .S""T""" EEQU. EFS""T" EFIQF
@ABCa"-FE - EFQIE .S""T""" E2QFF EIS""T" EEQ.U EES""T" EF-QE
iMNR2Fbb R EFQE. EWS""T" E2Q.- E3S""T" EEQ3E E.S""T" EFRQ-
c?Zl>NCm"-2E - EFQWF RS""T""" EEQU. 2US""T" EEQE2 EUS""T" EFUQF
C%%en#?> I IQU. 2WS""T" E2Q3E E.S""T" EFQI2 EWS""T" EF3QE
c?Zl>NCm"I2E I IQ-- 2ES""T" EEQWR 2FS""T" EFQ-2 2FS""T" EF2Q2
o-22 - IQ.2 2IS""T" E2Q2F EUS""T" EFQ-E 23S""T" EF2QF
%H-IE2R"M#NpE-U23EF I EFQ3- EES""T" EEQEW 3FS""T" EFQWW 2.S""T" EFEQW
%CDEFE I IQER 3ES""T" E2QF3 EWS""T" EFQUI 2WS""T" EFFQF
HM3IWI"iMNbb I IQ-E 23S""T" EFQRR 3RS""T" EFQ23 3.S""T" IRQR
ieTl?efC I IQF. 3RS""T" EEQ2E 2IS""T" EFQE2 3US""T" IUQR
HM".U-irQbb R -QW2 3WS""T" IQ-W .FS""T" IQ2I 3-S""T" -WQW
%lCY>"E"L"M#N"F.W23R. I -Q.2 3IS""T" EFQFI 3-S""T" IQ2U 3IS""T" -WQ.
sAffCd U WQIF .FS""T" EFQF- 3IS""T" -QII .ES""T" -.QI

MIJ%FdK%ie"ACU"Fd%ed%a
DsXL2FLbb- - EFQ-- US""T""" E3QFR WS""T""" EEQIW US""T""" EE3QF
oW22 W EFQEU ERS""T" E3Q.. RS""T""" EEQ-F RS""T""" EEEQ.
C%2WFU I EFQF- E-S""T" E3Q.. US""T""" EEQWR WS""T""" EEEQF
C%cM2F.F I EFQ.W EFS""T" E2QWE IS""T""" EEQUI IS""T""" EFIQ.
DsXLEILbbI I EFQ2E E3S""T" E2QUI EFS""T" EEQ.F E2S""T" EFWQW
DsXL2FLbbW WQU EFQRF IS""T""" E2QEI ERS""T" EEQ.F E3S""T" EFWQR
@B2EE3 W EFQIW 3S""T""" EFQ-- 33S""T" EFQI3 ERS""T" EF3QE
@B2EFR WQR IQE3 33S""T" E2QUW EES""T" EFQ-U E-S""T" EF2Q.
C%cMEIUF I IQR3 2US""T" E2QFE E-S""T" EFQ-2 EIS""T" EF2Q2
C%cM2F3F U EFQEW EUS""T" EEQ.W 2-S""T" EFQ-2 2ES""T" EF2QE
C%cM2EUF I IQIR 2FS""T" EEQRW 23S""T" EFQ-E 22S""T" EF2QE
@B2EEI - IQIW EIS""T" EEQ.- 2WS""T" EFQW3 2US""T" EFEQ3
@B2E2F W EFQ2F E.S""T" EEQE3 32S""T" EFQRR 2RS""T" EFFQW
C%cM2FFF I IQ2R 3FS""T" EEQWR 2ES""T" EFQUE 2-S""T" IIQ2
C%cMEI.F - IQUF 2-S""T" EEQUE 2RS""T" EFQUF 2IS""T" IIQ2
C%cM2FEF I IQE. 32S""T" EEQRI 22S""T" EFQ.2 3FS""T" I-Q.
oI22 I IQFW 3.S""T" EEQU- 2.S""T" EFQ33 3ES""T" IWQU
@B2EFI WQ- IQWW 2.S""T" EFQ-W 3.S""T" EFQ32 32S""T" IWQ.
o-23 - IQ-W 22S""T" EFQRU 3WS""T" EFQ2R 33S""T" IRQI
C%cM2F2F - IQFR 3US""T" EFQW2 3US""T" IQ-I 3RS""T" I3Q.
C%cMEI2F - WQ-U .ES""T" EEQER 3ES""T" IQUE 3WS""T" -IQW
C%cM2EUU . -QUR 3-S""T" IQ.- .ES""T" IQF2 .FS""T" -UQ2

Btc@
%M
MVG"TFQES

hde>?"uCCgCg">N"2U"?nv>mdC"we>n?C"uCCg"#f"x#?#"m?>y"?#>Y"u#e?">N"NlC"CfewQ"#A"%>?eA#dfe>"cTd#f#Yy"D>dY]"G>weu]"%cQ
tfNdeCu"A#??#^ Cg"ny"NlC"u>YC"?CNNCd">dC"f#N"ueTfeA em>fN?y"geAACdCfN">N"NlC"EF!"Zd#n>ne?eNy"?CwC?">mm#dgefT"N#"DeulCd_u"TZd#NCmNCgS"MVGQ
DG"`"D>??"G#dY>fmy"dCZ#dNCg"ny"uCCg"m#YZ>feCuQ
2F2.">ZZ?eCg"eddeT>Ne#f"^ >NCd"nCTeffefT".vIv2.a"DA??"eddeT>Ne#f"2.Q3b]"gCAemeN"eddeT>Ne#f"WQ.b
2F2U">ZZ?eCg"eddeT>Ne#f"^ >NCd"nCTeffefT".vERv2Ua"DA??"eddeT>Ne#f".2QRb]"gCAemeN"eddeT>Ne#f"EIQ2b

2F2.
xeC?g

2F2U
xeC?g cwCd>TC

@V @V @V

Gdy"Nv>

IQ-E EEQ-I EFQ-U
EUQW. 22Q-W EWQ2U



 

 
 

!"#A%CDECCFGF+IFGF-C.LMNOP4CRSCOTULPCTNVTNVTCSRN!LUT:C!:LTNECOMVLSL!CL::L;T!LY=C!:MT!>M=!EC!:LTNC?NT=!MOC@AFBAFC
!"#A

BCDEFE
DG

:%A%"a%bCU"Fd%ed%a
HIJKL"MFN M 23QR ST""U""" M3MS NT""U""" M3E2 ET""U""" V EE23M
CBBWX#YZ R >32> NFT""U" R3FR ET""U""" 23RN ?T""U""" V @ B EEQ3N
BAKBZ"E"C"a#b"FQ2N?>Q R >32R ERT""U" M3QM ST""U""" 23>? 2T""U""" V @ B G c D EEF3F
deRME?d R >3MN EMT""U" M3ES MT""U""" 23QM MT""U""" V @ B G c D f EF23M
VBKgWdbZhi"M?SHMd"NN M 23QF >T""U""" 23?N NST""U" 23?> E?T""U" V @ B G c D f l EF>3E
HIJKL"MFE M >3MM E>T""U" 232N E?T""U" 23?F EST""U" V @ B G c D f l EFS3N
BeFRFMQ"C"a#b"EFQN?M? R >3>N NST""U" 23RQ EET""U" 23NM E>T""U" V @ B G c D f l EFS3F
VYmAZbKn"RNE R 23FE EQT""U" 23?Q N?T""U" 23E2 ERT""U" @ B G c D f l o EF?3Q
RNQFF R >3?F ?QT""U" 23RR RT""U""" 23ES NFT""U" @ B G c D f l o EF?3F
lpT>NFNN > >32F NNT""U" 23S? EMT""U" 23EE NET""U" @ B G c D f l o EFN3S
VYmAZbKn"MNE M >3SE NRT""U" 23S? E2T""U" 23FN NST""U" B G c D f l o EFE3N
BeMREN>"a#brEMSN?EF R >3>2 N?T""U" 23?Q NQT""U" 23FF N2T""U" G c D f l o EFF3R
CB"oBmZY# R >3>E N2T""U" 23?M NET""U" 23FF NMT""U" G c D f l o EFF3M
BCDEFE R >3>? NQT""U" 23NS ?FT""U" >3RQ ?FT""U" D f l o s EFF3F
tMNN M >3SN NMT""U" 23EQ ??T""U" >3M? ??T""U" D f l o s u RM3Q
lWvAYWhK R >3QE ?ET""U" 23NQ ?ET""U" >3MN ?QT""U" D f l o s u RM3?
ea?R2R"lpTNN R >3>N N>T""U" >32? ?MT""U" >3>2 ?2T""U" f l o s u R>3N
ea"QSMlw3NN > >3?? ??T""U" S3MN QET""U" >3FM QFT""U" s u M23>
fIhhKg S S3ME QFT""U" >3EQ QFT""U" S3R2 QET""U" u M>3E

MIJ%FdK%ie"ACU"Fd%ed%a
HJNEF> 23> 23?2 2T""U""" M3SE QT""U""" 23RQ NT""U""" V @ EEQ3Q
HJNEFR 23M 23MS NT""U""" 23RS EFT""U" 23RF QT""U""" V @ B G EE?3M
HJNEER M 23EM EET""U" M3SQ ?T""U""" 23M> ST""U""" V @ B G c EE?3?
tRNN R 23R> ET""U""" 232S ENT""U" 23M> >T""U""" V @ B G c EE?3N
HJNENF 2 23S2 ?T""U""" 23N> NRT""U" 23QN RT""U""" V @ B G c D f l EF>3R
CBVaNFNF M 23SS QT""U""" 23NM N2T""U" 23QN EFT""U" V @ B G c D f l EF>3R
DfoCNFCNN2 23S 23EF E?T""U" 23>M EQT""U" 23?R EET""U" V @ B G c D f l EF>3S
tMN? M 23NF RT""U""" 23SQ E>T""U" 23?2 ENT""U" V @ B G c D f l EF>3N
HJNEE? 2 23?S MT""U""" 23NM N>T""U" 23?N EQT""U" V @ B G c D f l EFS3Q
CBVaNFQF R >3NM ?>T""U" M3E2 2T""U""" 23NN E2T""U" @ B G c D f l o EFQ3E
CBVaNESS Q S3RS ?RT""U" M3QE >T""U""" 23EM EMT""U" @ B G c D f l o EF?3Q
t2NN 2 23EE ENT""U" 23FR ?QT""U" 23EF NNT""U" @ B G c D f l o EFN3Q
CBVaERQF M >3MR EST""U" 23NE ?NT""U" 23FS N?T""U" @ B G c D f l o EFE3>
DfoCERCNNR R 23NF EFT""U" >3MR ?>T""U" 23FQ NQT""U" @ B G c D f l o EFE3S
CBVaNFFF R >32> NET""U" 23N2 NMT""U" 23FE N>T""U" G c D f l o EFE3E
CBVaNESF R >3QF ?NT""U" 23SS EST""U" >3RM NRT""U" c D f l o s EFF3>
CBVaNFEF R >3NR ?ST""U" 23S? ERT""U" >3RE ?ET""U" D f l o s RR3S
CBVaNF?F S >3Q? ?FT""U" 23?2 NNT""U" >3RF ?NT""U" D f l o s RR3Q
CBVaERSF R >3FR ?MT""U" 23QQ NFT""U" >322 ?ST""U" D f l o s u R23S
DfoCNFCNNM M >3MQ E2T""U" >3SN ?RT""U" >3>M ?>T""U" f l o s u R>3?
CBVaERNF M >3N? ?2T""U" >3M> ?2T""U" >3SQ ?MT""U" l o s u RQ3?
CBN2FS R S3>2 QET""U" 23FN ?ST""U" >3?Q ?RT""U" o s u RE3Q

JcVH
Bp
adG"UF3ET

MgWZY"xKKiKi"Zb"NS"YXyZngK"]WZXYK"xKKi"#h"^#Y#"nYZ_"Y#ZB"x#WY"Zb"bAK"ChW]3"#A"BZYWA#ghWZ"Vvg#h#B_"DZgB`"GZ]Wx`"BV3
chbgWKx"A#YY#a Ki"X_"bAK"xZBK"YKbbKg"ZgK"h#b"xWvhWA WnZhbY_"iWAAKgKhb"Zb"bAK"EF!"mg#XZXWYWb_"YK]KY"Znn#giWhv"b#"DWxAKgbx"Umg#bKnbKiT"adG3
DG"c"DZYY"G#gBZhn_"gKm#gbKi"X_"xKKi"n#BmZhWKx3
NFNQ"ZmmYWKi"WggWvZbW#h"a ZbKg"XKvWhhWhv"QyRyNQd"DIYY"WggWvZbW#h"NQ3?e`"iKAWnWb"WggWvZbW#h"23Qe
NFNS"ZmmYWKi"WggWvZbW#h"a ZbKg"XKvWhhWhv"QyE>yNSd"DIYY"WggWvZbW#h"QN3>e`"iKAWnWb"WggWvZbW#h"ER3Ne

NFNQ
^WKYi

NFNS
^WKYi V]KgZvK

F3R? Hd F3RE

Gg_"byZ

>32M 23SE 23ES
EE3SN E23>E EF3>Q



 

 
 
 
 
 
 

!"#A%CDECCFGF+CI-.LMNOCC.ACP.4!RSCTLUTLUTCM.U-P-!VP:L!-;TRC!R-TLECCU:LLC-RR-YT!-S4C!R.T!=.4!EC!R-TLC>LT4!.MC??@?@FA
!"#ABCDEFGHACIAJKCLJ#JCMN"OHLCF"#C3ACOMALC#"CAQJHOJ#ACJHRJHRJCQJKEA#EAMC"KCSN""MACJHRJHRJCSOH#EQJKM

TC"R
UVWC;Y;

WZ
R%A%"B%CC;"ab%Fb%B
>?@A@BC a Ybcd aeCCfCCC ;bY@ ;@eCCfC ;bAg AeCCfCCC ;bch ;ieCCfC hbYh ;heCCfC ;biA aeCCfCCC ;bgd ;;eCCfC Ybca ;;eCCfC Ybig hheCCfC Ybgi aeCCfCCC Ybch ;;eCCfC ;hb@Y ceCCfCCC Z M W ;h;b;
UNANJC; a Ybca @eCCfCCC ;bYA ;deCCfC ;bg; hceCCfC ;b@h haeCCfC ;bcA haeCCfC ;bi@ ceCCfCCC ;bg@ ;heCCfC Ybac @eCCfCCC YbAa AeCCfCCC Ybih @eCCfCCC Ybca AeCCfCCC ;hbig ;YeCCfC Z M W ;;abA
BEGNHEFA a Ybcc ceCCfCCC ;b;A ceCCfCCC ;b@h ;eCCfCCC ;bcg ;;eCCfC ;bad ;ceCCfC ;bga ;geCCfC ;bgc ceCCfCCC Ybdd hheCCfC Ybgi haeCCfC YbhY haeCCfC Ybdi h;eCCfC ;hbhd ;heCCfC Z M W l ;;cbY
mHnNJ#ASCah; a Yb@d hAeCCfC ;bYa aeCCfCCC ;bid ;;eCCfC ;bcg ;geCCfC hbYA deCCfCCC ;bhh h@eCCfC ;bhc hYeCCfC Ybah deCCfCCC YbAi ceCCfCCC Ybg@ ceCCfCCC Ybch ;YeCCfC ;hbh@ ;geCCfC Z M W l B ;;dbc
mHnNJ#ASCch; c Yb@d hieCCfC ;bYh hYeCCfC ;bid ;ieCCfC ;baY heCCfCCC ;bac ;@eCCfC ;bg; hYeCCfC ;bgc aeCCfCCC Ybcc ;heCCfC Ybii h;eCCfC Ybhc ;deCCfC YbcY ;ieCCfC ;hb;i ;AeCCfC Z M W l B o ;;@bd
pJGFJCaaA a Ybdg ;ceCCfC ;bYd ;ieCCfC ;bi; hYeCCfC ;bcc ieCCfCCC hb;Y ieCCfCCC ;bg@ ;AeCCfC ;bgh ;deCCfC Ybdd h;eCCfC YbiA ;aeCCfC YbhA h;eCCfC Ybdi hheCCfC ;hbYa ;@eCCfC Z M W l B o T ;;@bh
U>ca;h@C a YbdA ;AeCCfC ;bY@ ;AeCCfC ;bgd hAeCCfC ;bci ;YeCCfC ;baA hYeCCfC ;bi@ deCCfCCC ;bgg ;AeCCfC Ybdd hYeCCfC YbiA ;ceCCfC YbgY ;geCCfC Ybdc ;AeCCfC ;hbYd ;deCCfC Z M W l B o T ;;@b;
VUCoNnJH" a Ybca deCCfCCC ;bYi ;ceCCfC ;biA ;@eCCfC ;bdh hgeCCfC ;ba; hieCCfC ;bg; h;eCCfC ;bgh ;@eCCfC YbcY ;aeCCfC Ybic ;ieCCfC Ybhi hieCCfC Ybdi ;aeCCfC ;;baY hYeCCfC M W l B o T ;;ibi
VUUE3"HJ a Yb@h hceCCfC Ybac hgeCCfC ;bgc hieCCfC ;b@@ hdeCCfC ;bdd gYeCCfC ;bg@ ;@eCCfC ;bhh h@eCCfC YbdA hAeCCfC Ybic ;geCCfC Ybha ;ieCCfC Ybc; ;heCCfC ;;bg; hgeCCfC l B o T r ;Ycbc
U>YaYci a Yb@c hgeCCfC Ybac hieCCfC ;bgc hgeCCfC ;bdh hheCCfC ;bah hheCCfC ;bgi ;ceCCfC ;bh@ h;eCCfC Ybdi hdeCCfC Ybih hAeCCfC Yb;c gYeCCfC Yb@c h@eCCfC ;;bgY hieCCfC l B o T r ;Ycbd
D>ac;gD a Ybd; hYeCCfC Yba@ h@eCCfC ;bhY g;eCCfC ;b@d h@eCCfC ;baa ;AeCCfC ;bh; hdeCCfC ;bhY hdeCCfC Ybd@ hieCCfC YbAY ;heCCfC YbhY hceCCfC Yb@@ hceCCfC ;;bYA hdeCCfC T r ;Y@bg
UVWC;Y; a YbAd gYeCCfC Ybag hceCCfC ;bhh gYeCCfC ;bic gheCCfC ;b@g gheCCfC ;bhd hgeCCfC ;b;g gYeCCfC Yb@c g;eCCfC Ybid ;AeCCfC Ybhd ;aeCCfC Ybdi hYeCCfC ;YbiY g;eCCfC r ? ;YYbY

.de%abI%JF"AC;"ab%Fb%B
U;YhhsWAah ;Y ;b;g geCCfCCC ;b;a geCCfCCC ;bA@ heCCfCCC ;bci aeCCfCCC hbh; ;eCCfCCC ;bdc heCCfCCC ;bd@ ;eCCfCCC ;b;h geCCfCCC Ybdi heCCfCCC Yb@g ;eCCfCCC ;bYg ;eCCfCCC ;AbYY ;eCCfCCC m ;iibg
U;;hYsWcAi ;; ;bhc ;eCCfCCC ;bi; ;eCCfCCC ;biA ;AeCCfC ;bcg ;heCCfC hbYA ceCCfCCC ;bcd ;eCCfCCC ;b@a heCCfCCC ;b;i ;eCCfCCC Ybd; geCCfCCC YbAh geCCfCCC Yba@ heCCfCCC ;ibah heCCfCCC m ;igbA
U;;hhsWAaa ;; ;b;a heCCfCCC ;bh@ heCCfCCC ;bAh deCCfCCC ;bcA ceCCfCCC hbYh ;YeCCfC ;bdA ieCCfCCC ;b@i geCCfCCC ;b;g heCCfCCC Ybc@ ;eCCfCCC YbAA heCCfCCC Ybai ieCCfCCC ;ibd; geCCfCCC m t ;i;bi
U;YhYp?cA; ;Y Ybd@ ;ieCCfC ;b;@ @eCCfCCC ;bA; ceCCfCCC ;bcA @eCCfCCC hb;A geCCfCCC ;bd@ geCCfCCC ;bi@ ieCCfCCC ;bYc ieCCfCCC Yb@@ ieCCfCCC Ybii ieCCfCCC YbaA geCCfCCC ;gbdc ieCCfCCC t U ;ghbA
U;;hYsWcAA ;; Ybad ieCCfCCC ;b;d ieCCfCCC ;bii ;deCCfC ;bdd ;ceCCfC hbYh ;geCCfC ;bA@ AeCCfCCC ;bi@ AeCCfCCC Ybah ceCCfCCC YbAh ;;eCCfC Ybi; deCCfCCC Ybc@ @eCCfCCC ;gbYa AeCCfCCC U Z ;hAbc
VUm?;aiY c Ybc@ ;YeCCfC ;b;@ AeCCfCCC ;bAY aeCCfCCC ;bah ;eCCfCCC hbYd @eCCfCCC ;bih ;;eCCfC ;bi; @eCCfCCC Ybaa AeCCfCCC Ybg; gYeCCfC YbgY ;heCCfC Ybdd ;ceCCfC ;hbdh @eCCfCCC Z M ;hhbg
VUm?;a;; c Ybda ;heCCfC ;bYa ;heCCfC ;bid ;heCCfC ;bcY ;AeCCfC hb;@ heCCfCCC ;bgd ;ieCCfC ;bgh ;ceCCfC Ybcc ;AeCCfC YbAg aeCCfCCC Ybig AeCCfCCC Ybc@ ceCCfCCC ;hb@a deCCfCCC Z M W ;hhbY
VUm?hYiY a Ybad AeCCfCCC ;b;A deCCfCCC ;bAi ieCCfCCC ;bda ;@eCCfC hbYh ;;eCCfC ;bih ;YeCCfC ;bhg hAeCCfC Ybcc ;ieCCfC Ybii hYeCCfC Ybgg ;YeCCfC YbcY ;geCCfC ;hbAd aeCCfCCC Z M W ;hYba
U;YhYsWcAh ;Y Ybdg ;deCCfC ;bYc ;geCCfC ;bid ;geCCfC ;bdY hieCCfC hbYg aeCCfCCC ;bA@ @eCCfCCC ;bgi ;geCCfC Ybcd ;@eCCfC Ybi@ ;@eCCfC Ybhc ;@eCCfC Ybdd ;deCCfC ;hbgY ;;eCCfC Z M W l ;;cbh
VUm?hYYY a YbcA ;;eCCfC ;bYa ;;eCCfC ;bic ;YeCCfC ;bd@ ;aeCCfC ;bcA hceCCfC ;bgY hheCCfC ;bgg ;ieCCfC Yba; aeCCfCCC YbAh ;YeCCfC Ybgh ;;eCCfC Ybdd ;@eCCfC ;hbhY ;ieCCfC Z M W l B ;;dbg
VUm?hY;Y a Yb@@ h@eCCfC Ybah g;eCCfC ;bi; h;eCCfC ;bdA hYeCCfC ;bah hgeCCfC ;bi; ;heCCfC ;bgd ;YeCCfC YbaY ;YeCCfC YbA@ @eCCfCCC Ybha ;AeCCfC Ybc@ deCCfCCC ;hbYA ;ceCCfC Z M W l B o T ;;Abc
VUm?;aAY a Ybdd ;geCCfC ;bY; hheCCfC ;bgd h@eCCfC ;bdc ;deCCfC ;ba; hAeCCfC ;bhA hieCCfC ;bi; deCCfCCC Ybcc ;geCCfC YbA@ deCCfCCC Ybhd hYeCCfC Ybdi hgeCCfC ;;bag ;aeCCfC M W l B o T ;;ibd
VUm?h;AY a Yb@a hheCCfC ;bYh ;aeCCfC ;bA@ geCCfCCC ;bdA h;eCCfC ;bac ;deCCfC ;b;a haeCCfC ;bha ;aeCCfC Ybc; ;ceCCfC YbiA ;deCCfC Ybhc ;ceCCfC Ybci aeCCfCCC ;;bcA h;eCCfC M W l B o T ;;gba
VUm?hYhY c Ybdg ;aeCCfC ;bYh h;eCCfC ;bga hheCCfC ;bcc geCCfCCC hb;Y AeCCfCCC ;bgA ;deCCfC ;bhA hgeCCfC Ybd@ hgeCCfC Ybh@ gheCCfC Ybhh h@eCCfC Yb@d hdeCCfC ;;b@i hheCCfC W l B o T ;;;ba
VUhdYA c Ybdi ;@eCCfC Ybad hAeCCfC ;bhc haeCCfC ;bAA g;eCCfC ;ba@ ;aeCCfC ;bgg ;aeCCfC ;bhi hieCCfC Ybc; ;deCCfC Ybih hieCCfC YbhA hheCCfC Yb@i gYeCCfC ;;bhY hAeCCfC B o T r ;Ydbd
uchg c Yb@g hdeCCfC ;bYa ;YeCCfC ;bih ;aeCCfC ;bdY hAeCCfC ;bai h;eCCfC ;b;Y gYeCCfC ;b;a hceCCfC YbdA h@eCCfC YbgA hdeCCfC YbhA hgeCCfC Ybdg hieCCfC ;;b;i h@eCCfC o T r ;Ydb;
uahh a YbA@ g;eCCfC Ybcg gheCCfC ;big ;ceCCfC ;bcA deCCfCCC ;baY h@eCCfC ;b;a hceCCfC ;bhA hheCCfC Yb@c gYeCCfC Ybi; h@eCCfC Ybhg hAeCCfC YbdY hAeCCfC ;;bYA hceCCfC T r ;Y@bg
udhh d Yb@h haeCCfC Ybah gYeCCfC ;bAg @eCCfCCC ;bcc AeCCfCCC hbYY ;ieCCfC ;bhg hAeCCfC ;bYa gheCCfC Yb@d gheCCfC Ybgi hceCCfC Yb;A g;eCCfC Yb@h g;eCCfC ;;bYi haeCCfC T r ;Y@bh
VUm?;ahY c YbdY h;eCCfC YbaA hdeCCfC ;bgg hdeCCfC ;b@A hceCCfC ;bd; g;eCCfC ;bYg g;eCCfC ;b;Y g;eCCfC YbdY hceCCfC Ybih hgeCCfC Ybhh hdeCCfC Yb@A haeCCfC ;YbiA gYeCCfC r ? ;YYbA
uchh c YbAi gheCCfC Ybah haeCCfC ;b;A gheCCfC ;bAa gYeCCfC ;bca hdeCCfC Ybac gheCCfC ;b;c haeCCfC Yb@a haeCCfC Ybha g;eCCfC Yb;g gheCCfC YbAd gheCCfC abai gheCCfC ? aAb@
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UNA>JC; ? Y@AY ABCCCCCC ;@Y; aBCCCCCC ;@ba bYBCCCC ;@Ac ;aBCCCC ;@?a cBCCCCCC ;@cb dBCCCCCC Y@AA eBCCCCCC Y@ad ;BCCCCCC Y@;b ;cBCCCC Y@Ye ;dBCCCC Y@?e ;bBCCCC ;Y@da aBCCCCCC f g U ;;A@d
hidMdNl ? Y@ea ;bBCCCC Y@?b ;bBCCCC ;@cc dBCCCCCC ;@ee ;?BCCCC ;@AA dBCCCCCC ;@bM eBCCCCCC Y@Aa ?BCCCCCC Y@YA b?BCCCC Y@;; ;MBCCCC Y@Ye ;aBCCCC Y@?? eBCCCCCC ?@?A eBCCCCCC U Z m W ;;;@c
Dh?A;cD ? Y@ec ;cBCCCC ;@YY MBCCCCCC ;@b; baBCCCC ;@Ad ;;BCCCC ;@?d bBCCCCCC ;@Yd bYBCCCC Y@ee ;?BCCCC Y@b; cBCCCCCC Y@;a eBCCCCCC Y@Y? MBCCCCCC Y@d? cbBCCCC ?@e; ;;BCCCC U Z m W n ;YA@c
fHoNJ#ASCAb; A Y@Md b?BCCCC Y@?A eBCCCCCC ;@cY ;bBCCCC ;@AA ?BCCCCCC ;@eA ;aBCCCC ;@Y; bMBCCCC Y@?d aBCCCCCC Y@;b ;dBCCCC Y@;Y b;BCCCC Y@Ye ;MBCCCC Y@?; bYBCCCC ?@dd ;bBCCCC U Z m W n ;Ye@e
NEGNHEFA ? Y@dA ;eBCCCC Y@?Y ;?BCCCC ;@be ;MBCCCC ;@e? ;ABCCCC ;@Ae ABCCCCCC ;@;M ;MBCCCC Y@Ab ;aBCCCC Y@;Y bcBCCCC Y@YA beBCCCC Y@Yd b;BCCCC Y@?Y bbBCCCC ?@db ;aBCCCC Z m W n N ;Ye@b
UhA?;bdC ? Y@e? ;YBCCCC Y@?; ;cBCCCC ;@be ;aBCCCC ;@Ab ;MBCCCC ;@AY ;;BCCCC ;@;M ;aBCCCC Y@eM b;BCCCC Y@;; bYBCCCC Y@Ye b?BCCCC Y@YA eBCCCCCC Y@Aa bMBCCCC ?@dY ;MBCCCC Z m W n N ;Ye@Y
VUCp>oJH" ? Y@A; eBCCCCCC Y@?; ;aBCCCC ;@bM ;?BCCCC ;@eM bbBCCCC ;@de bMBCCCC ;@;M ;cBCCCC Y@ee bYBCCCC Y@;c ?BCCCCCC Y@;; ;ABCCCC Y@Ye ;;BCCCC Y@?d ;cBCCCC ?@dY ;dBCCCC Z m W n N ;Ye@Y
fHoNJ#ASC?b; ? Y@dM bYBCCCC Y@?Y ;eBCCCC ;@cY ;YBCCCC ;@Ac ;cBCCCC ;@dc beBCCCC ;@YY beBCCCC Y@A; ;MBCCCC Y@;b ;;BCCCC Y@;b ;;BCCCC Y@Ye ;YBCCCC Y@?a ;ABCCCC ?@cA bbBCCCC Z m W n N p ;Ya@d
VUUE3"HJ ? Y@dY bMBCCCC Y@AA bYBCCCC ;@bd ;eBCCCC ;@de beBCCCC ;@dA bcBCCCC ;@Yd ;ABCCCC Y@ec bMBCCCC Y@;c eBCCCCCC Y@bc bBCCCCCC Y@Y? cBCCCCCC Y@Ae bcBCCCC ?@bb bcBCCCC m W n N p ;Yb@e
UVWC;Y; ? Y@ae c;BCCCC Y@ec c;BCCCC ;@Y? c;BCCCC ;@Mc cbBCCCC ;@ec ;ABCCCC Y@Aa c;BCCCC Y@?; dBCCCCCC Y@bM bBCCCCCC Y@be ;BCCCCCC Y@;c ;BCCCCCC ;@Yc cBCCCCCC A@?e bdBCCCC W n N p T ;YY@Y
rJGFJC??M ? Y@M? beBCCCC Y@A; b?BCCCC ;@;; cYBCCCC ;@da cYBCCCC ;@dM bdBCCCC ;@Yd ;?BCCCC Y@e; b?BCCCC Y@;Y bbBCCCC Y@Yd cbBCCCC Y@Yd ;ABCCCC Y@ee cYBCCCC A@MM cYBCCCC p T s ?M@a
UhY?YAa ? Y@Me bABCCCC Y@eb cbBCCCC ;@YA cbBCCCC ;@da b?BCCCC ;@ce cbBCCCC Y@?c b?BCCCC Y@dY c;BCCCC Y@YM cbBCCCC Y@;; ;aBCCCC Y@YM c;BCCCC Y@eA b?BCCCC e@?Y cbBCCCC s AA@;

.de%abI%JF"AC;"ab%Fb%B
U;YbbtWM?b ;Y ;@YY cBCCCCCC ;@Ya bBCCCCCC ;@cA bBCCCCCC b@Ya ;BCCCCCC ;@?A ;BCCCCCC ;@MM bBCCCCCC ;@;Y bBCCCCCC Y@Y? baBCCCC Y@;a dBCCCCCC Y@YA dBCCCCCC ;@Ye ;BCCCCCC ;;@ae ;BCCCCCC f ;be@?
U;;bbtWM?? ;; ;@Yc bBCCCCCC ;@;Y ;BCCCCCC ;@aY ;BCCCCCC ;@AA eBCCCCCC ;@?b aBCCCCCC ;@da ;BCCCCCC ;@;c ;BCCCCCC Y@;a dBCCCCCC Y@;a MBCCCCCC Y@Yd ;eBCCCC ;@Yb aBCCCCCC ;;@ad bBCCCCCC f ;be@A
U;;bYtWAMa ;; ;@YA ;BCCCCCC ;@Yc cBCCCCCC ;@ca MBCCCCCC ;@?; MBCCCCCC ;@A? MBCCCCCC ;@Mc cBCCCCCC ;@YA cBCCCCCC Y@;c ABCCCCCC Y@;Y bYBCCCC Y@Ye ABCCCCCC Y@?d ;aBCCCC ;;@;c cBCCCCCC f g ;ba@;
U;;bYtWAMM ;; Y@Aa aBCCCCCC Y@?A ABCCCCCC ;@c; ?BCCCCCC ;@?M cBCCCCCC ;@e? ;cBCCCC ;@cd aBCCCCCC Y@Ac ;YBCCCC Y@Y? beBCCCC Y@;Y bbBCCCC Y@Yd beBCCCC ;@YY MBCCCCCC ;Y@cY MBCCCCCC g U Z ;;a@?
VUfibYYY ? Y@Ac MBCCCCCC Y@?M ?BCCCCCC ;@cM aBCCCCCC ;@A; ;dBCCCC ;@Ae ?BCCCCCC ;@b; ?BCCCCCC Y@?c MBCCCCCC Y@;Y b;BCCCC Y@;Y ;?BCCCC Y@Yd bbBCCCC Y@?e ;;BCCCC ;Y@;? dBCCCCCC g U Z m ;;c@d
VUfi;?bY A Y@ee ;;BCCCC Y@?? dBCCCCCC ;@bY bdBCCCC ;@AM ;bBCCCC ;@AA eBCCCCCC ;@Yb bbBCCCC Y@Ac ;;BCCCC Y@;M aBCCCCCC Y@;a ABCCCCCC Y@;Y bBCCCCCC ;@Ya bBCCCCCC ?@?d ABCCCCCC U Z m W ;;;@;
U;YbYriAM; ;Y Y@eb ;aBCCCC Y@?c ;YBCCCC ;@be ;dBCCCC ;@?c aBCCCCCC ;@dA baBCCCC ;@cM MBCCCCCC Y@e? ;ABCCCC Y@YA bABCCCC Y@;; ;dBCCCC Y@Ye ;cBCCCC Y@?M ;dBCCCC ?@AA ?BCCCCCC U Z m W ;;Y@b
U;YbYtWAMb ;Y Y@AY ?BCCCCCC Y@AA b;BCCCC ;@bM ;ABCCCC ;@eM bcBCCCC ;@Ab ;YBCCCC ;@bY ;;BCCCC Y@AM ABCCCCCC Y@;; ;?BCCCC Y@;A cBCCCCCC Y@Yd bMBCCCC Y@?Y b;BCCCC ?@ee ;YBCCCC U Z m W ;YA@?
VUbeYM A Y@de ;?BCCCC Y@?c ;;BCCCC ;@cY ;;BCCCC ;@ed b;BCCCC ;@ec bYBCCCC ;@;? ;bBCCCC Y@Ac ;cBCCCC Y@;b ;YBCCCC Y@Y? bcBCCCC Y@Yd bYBCCCC Y@?d ;MBCCCC ?@dc ;cBCCCC U Z m W n ;Ye@a
VUfibYaY ? Y@d? ;MBCCCC Y@Ae bbBCCCC ;@bc bbBCCCC ;@ee bYBCCCC ;@ea ;eBCCCC ;@b; ;YBCCCC Y@AY ;eBCCCC Y@Y? bMBCCCC Y@;a ?BCCCCCC Y@Yd bcBCCCC Y@?A ABCCCCCC ?@Me ;eBCCCC Z m W n N p ;Yd@e
uebb e Y@Mc cYBCCCC Y@?Y ;dBCCCC ;@be ;cBCCCC ;@?A bBCCCCCC ;@ec ;?BCCCC ;@;; ;eBCCCC Y@ea bbBCCCC Y@;b ;cBCCCC Y@;; ;eBCCCC Y@Ye ;bBCCCC ;@YY dBCCCCCC ?@Me ;ABCCCC Z m W n N p ;Yd@d
uAbc A Y@d; baBCCCC Y@?; ;MBCCCC ;@cd cBCCCCCC ;@Ad ;YBCCCC ;@eb b;BCCCC ;@Y; bdBCCCC Y@A; ;dBCCCC Y@;M MBCCCCCC Y@;e aBCCCCCC Y@Ye ?BCCCCCC Y@Ab beBCCCC ?@a? ;?BCCCC Z m W n N p ;YM@e
VUfib;MY ? Y@d? ;dBCCCC Y@Ae bcBCCCC ;@cb eBCCCCCC ;@AA ABCCCCCC ;@ea ;dBCCCC ;@YM b;BCCCC Y@e; bABCCCC Y@;b ;aBCCCC Y@YA bABCCCC Y@Yd bdBCCCC Y@?A ?BCCCCCC ?@ae bYBCCCC Z m W n N p ;YM@d
VUfibY;Y ? Y@M? bdBCCCC Y@Aa beBCCCC ;@;A beBCCCC ;@AY ;eBCCCC ;@AY ;bBCCCC ;@bb ABCCCCCC Y@Ac ;bBCCCC Y@;b ;eBCCCC Y@Ye c;BCCCC Y@Yd cYBCCCC Y@?c ;?BCCCC ?@aa b;BCCCC Z m W n N p ;YM@b
VUfi;?;; A Y@da b;BCCCC Y@Ad bMBCCCC ;@bY bMBCCCC ;@eb bMBCCCC ;@ed ;MBCCCC ;@;c ;dBCCCC Y@eb bdBCCCC Y@Ye cYBCCCC Y@YA bMBCCCC Y@Yd ;?BCCCC Y@?e ;YBCCCC ?@b; baBCCCC m W n N p ;Yb@e
VUfi;?aY A Y@A; dBCCCCCC Y@?Y ;ABCCCC ;@bb bcBCCCC ;@dM bABCCCC ;@eY bbBCCCC ;@Yb bcBCCCC Y@eb beBCCCC Y@Yd c;BCCCC Y@YA bdBCCCC Y@Yd b?BCCCC Y@?M ;eBCCCC ?@;d bMBCCCC W n N p ;Yb@;
VUfibYbY A Y@d; bcBCCCC Y@Ad baBCCCC ;@ba b;BCCCC ;@eM baBCCCC ;@d; bABCCCC Y@?d bABCCCC Y@ea bcBCCCC Y@;b ;bBCCCC Y@;b ;bBCCCC Y@Y? aBCCCCCC Y@Ae baBCCCC A@?e beBCCCC W n N p T ;YY@Y
uAbb A Y@dc bbBCCCC Y@Ab bABCCCC ;@c; ABCCCCCC ;@AA dBCCCCCC ;@dY b?BCCCC Y@eM cbBCCCC Y@db cYBCCCC Y@;b ;MBCCCC Y@;c ;YBCCCC Y@Yd baBCCCC Y@AY bABCCCC A@eb bABCCCC n N p T s ?e@b
VUfi;?MY ? Y@de ;ABCCCC Y@Aa bdBCCCC ;@;M bABCCCC ;@MA c;BCCCC ;@MA cYBCCCC ;@Y; baBCCCC Y@ec baBCCCC Y@Y? bdBCCCC Y@Ye cYBCCCC Y@Yd bABCCCC Y@Ab bdBCCCC A@dY b?BCCCC N p T s ?M@?
u?bb ? Y@ac cbBCCCC Y@eM cYBCCCC ;@;; b?BCCCC ;@dA bdBCCCC ;@MM c;BCCCC Y@Ad cYBCCCC Y@M? cbBCCCC Y@;; ;ABCCCC Y@YA baBCCCC Y@YM cbBCCCC Y@ee c;BCCCC e@?? c;BCCCC T s A?@;
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