
Page 1 of 16

Next release: 
10 March 2023

Release date: 
10 February 2023

Contact: 
John Allcoat 
construction.statistics@ons.gov.
uk 
+44 1633 456344

Statistical bulletin

Construction output in Great Britain: 
December 2022, new orders and Construction 
Output Price Indices, October to December 
2022
Short-term measures of output by construction industry in December 2022, contracts 
awarded for new construction work in Great Britain and a summary of the Construction 
Output Price Indices (OPIs) in the UK for Quarter 4 (Oct to Dec) 2022.
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1 . Main points

Monthly construction output is estimated to be flat (0.0% growth) in volume terms in December 2022; this 
came from an increase in new work (0.5%), offset by a decrease in repair and maintenance (0.7% fall) on 
the month.

At the sector level, the main positive contributors were seen in non-housing repair and maintenance, and 
infrastructure new work, which increased 5.4% and 3.7%, respectively; the main negative contributors were 
seen in private housing repair and maintenance, and private new housing, falling 8.5% and 2.3%, 
respectively.

Quarterly construction output increased 0.3% in Quarter 4 (Oct to Dec) 2022 compared with Quarter 3 
(July to Sept) 2022; the increase came from growth in both new work (0.4%) and repair and maintenance 
(0.1%).

Annual construction output increased by 5.6% in 2022 compared with 2021, which follows a record 
increase in 2021 of 12.8%.

Total construction new orders decreased 1.8% (£242 million) in Quarter 4 2022 compared with Quarter 3 
2022; this quarterly fall came mainly from private commercial new orders and infrastructure, which fell 9.6% 
(£380 million) and 11.8% (£305 million), respectively.

The annual rate of construction output price growth was 9.7% in the 12 months to December 2022; this has 
slowed slightly from the record annual price growth in May 2022 (10.5%).
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2 . Construction output in December 2022

Monthly construction output was flat (0.0% growth) in December 2022. This follows a downwardly revised 0.5% 
decrease in November 2022.

Figure 1: Monthly all-work construction output in December 2022 was flat (0.0% growth) on the month, 
coming from an increase in new work (0.5%) offset by a decrease in repair and maintenance (0.7%)

Monthly index, chained volume measure, seasonally adjusted, Great Britain, January 2010 to December 2022

Source: Office for National Statistics – Construction Output and Employment

Anecdotal evidence received from returns for the Monthly Business Survey for Construction and Allied Trades 
 suggested that colder temperatures in early December 2022 extended regular Christmas shut-downs by (MBS)

longer than expected for many businesses. The Met Office confirmed in their Monthly climate summary (PDF, 
 that December 2022 was the UK’s coldest December since 2010. Businesses with less outdoor work 142KB)

were less affected by the adverse weather.

Additionally, businesses have continued to reference economic worries affecting their customers’ likelihood to 
request construction work. These comments have covered clients in households, businesses and the public 
sector.

https://www.ons.gov.uk/surveys/informationforbusinesses/businesssurveys/monthlybusinesssurveyforconstructionandalliedtrades
https://www.ons.gov.uk/surveys/informationforbusinesses/businesssurveys/monthlybusinesssurveyforconstructionandalliedtrades
https://www.metoffice.gov.uk/binaries/content/assets/metofficegovuk/pdf/weather/learn-about/uk-past-events/summaries/uk_monthly_climate_summary_202212.pdf
https://www.metoffice.gov.uk/binaries/content/assets/metofficegovuk/pdf/weather/learn-about/uk-past-events/summaries/uk_monthly_climate_summary_202212.pdf
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Detailed growth rates

Table 1: Construction output main figures, December 2022, Great Britain
Seasonally adjusted, chained volume measure, £ million and percentage change

Type of work
Value £ 
million

Most 
recent 
month on 
the 
previous 
month

Most 
recent 
month on 
year

Most recent 
three-months 
on three-
months

Most recent 
three-months 
on year

Difference in 
construction 
output February 
2020 to December 
2022

Total all work 15,102 0.0 3.7 0.3 5.1 3.8

Total all new 
work

9,325 0.5 3.2 0.4 4.6 -2.1

Total repair 
and 
maintenance

5,777 -0.7 4.6 0.1 5.9 15.0

New housing

Public 466 16.6 1.2 1.6 -1.6 -20.3

Private 3,248 -2.3 1.1 -3.2 8.8 2.8

Other new work

Infrastructure 2,431 3.7 1.4 6.5 -2.7 29.5

Public 754 -0.5 0.5 6.5 -2.4 -17.2

Private 
industrial

561 -6.6 16.3 -2.5 26.0 12.4

Private 
commercial

1,866 0.7 7.6 -1.5 6.4 -25.3

Repair and maintenance

Public housing 588 0.8 2.3 3.2 -0.4 -17.2

Private 
housing

2,170 -8.5 -5.5 -3.5 2.1 21.4

Non-housing 3,019 5.4 13.9 2.4 10.6 19.6

Source: Office for National Statistics – Construction Output and Employment

The level of construction output volume in December 2022 was 3.8% (£552 million) above the February 2020 pre-
coronavirus (COVID-19) pandemic level. New work was 2.1% (£203 million) below, and repair and maintenance 
15.0% (£755 million), above the February 2020 level.
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1.  

Month-on-month construction output growth in December 2022

While monthly growth in construction output was flat (0.0% growth) in December 2022 there was a mixed picture 
within the sectors, with five out of the nine sectors seeing an increase on the month.

Figure 2: All work saw flat growth on the month in December 2022 (0.0%) with 5 out of the 9 sectors 
seeing an increase

Contributions to monthly growth (December 2022 compared with November 2022), chained volume measure, seasonally 
adjusted, Great Britain

Source: Office for National Statistics – Construction Output and Employment

Notes:

Please note that sector estimates may not sum because of rounding.

Private housing repair and maintenance and private housing new work were the largest negative contributors to 
the flat growth in December 2022, decreasing 8.5% (£200 million) and 2.3% (£77 million), respectively. The 
largest positive contributions were from non-housing repair and maintenance, and infrastructure new work, 
increasing 5.4% (£154 million) and 3.7% (£87 million), respectively.

The decreases in private housing repair and maintenance, and private new housing, follow decreases in 
November 2022, where both sectors were again the largest contributors to the decrease in monthly growth in 
November 2022. Anecdotal evidence suggests a general slow down in housing work in the latter part of 2022, 
though both are still above their pre-pandemic levels (Table 1).

Non-housing repair and maintenance reached its highest monthly level on record in December 2022. Anecdotal 
evidence suggested that the colder weather led to an increase in repair work.
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1.  

Quarter-on-quarter construction output growth in Quarter 4 (Oct to Dec) 2022

Alongside the monthly flat growth, construction output rose by 0.3% (£133 million) in Quarter 4 2022. This is the 
fifth quarter of consecutive growth in the quarterly series since Quarter 3 (July to Sept) 2021, which had a 1.6% 
fall. However, across the second half of 2022, the quarterly rate of growth has slowed.

The quarterly growth came from increases in both new work (0.4%) and repair and maintenance (0.1%).

Figure 3: All work saw a slight increase in three months to December 2022 (0.3%), with infrastructure new 
work the main contributor

Contributions to three-month on three-month growth (October to December 2022 compared with July to September 2022), 
chained volume measure, seasonally adjusted, Great Britain

Source: Office for National Statistics – Construction Output and Employment

Notes:

Please note that sector estimates may not sum because of rounding.

Of the nine sectors, five saw an increase in Quarter 4 2022, with the largest contributors being infrastructure new 
work, non-housing repair and maintenance, and public other new work. These sectors increased 6.5% (£425 
million), 2.4% (£208 million) and 6.5% (£136 million), respectively.
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Year-on-year change in construction output in 2022

Total annual construction output increased 5.6% in 2022 compared with 2021. This follows a record increase in 
2021 of 12.8%.

The annual increase in 2022 was because of rises in both new work, and repair and maintenance, which rose 
3.8% and 8.5%, respectively. Excluding 2021, this is the strongest annual growth for repair and maintenance 
since records began.

At a sector level, five of the nine sectors saw an increase in annual growth in 2022. In contrast to the monthly 
movements, private new housing and private housing repair and maintenance, were the largest positive 
contributors. Record annual growth was also seen in private industrial new work (42.6%). Of the negative 
contributors to annual growth, public other new work saw its sixth consecutive annual fall, and private commercial 
saw its fifth consecutive annual fall.

Figure 4: Annual growth saw an increase in 2022, with increases in both new work (3.8%) and repair and 
maintenance (8.5%)

Year-on-year contributions to all work growth, chained volume measure, seasonally adjusted, Great Britain, 2011 to 2022

Source: Office for National Statistics – Construction Output and Employment
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3 . New orders in the construction industry in Quarter 4 (Oct 
to Dec) 2022

In Quarter 4 2022, total construction new orders decreased by 1.8% (£242 million) compared with Quarter 3 (July 
to Sept) 2022. This partly reverses the quarterly rise (6.7%) and sees three out of the four quarters in 2022 
falling. See our for more detail.New orders in the construction industry dataset

Other new work new orders (that is, non-housing) was the main contributor to the decrease in Quarter 4 2022, as 
it fell by 6.2%. This mainly came from private commercial new orders and infrastructure, which decreased 9.6% 
(£380 million) and 11.8% (£305 million), respectively.

Housing new orders saw an increase of 10.3% (£357 million) in Quarter 4 2022. This came from similar 
contributions in both public and private housing of 67.3% (£183 million) and 5.5% (£175 million), respectively.

Figure 5: Total new orders saw a decrease (1.8%) in Quarter 4 2022 after an increase (6.7%) in Quarter 3 
2022

Components of work, new orders, constant prices, seasonally adjusted, Quarter 4 (Oct to Dec) 2016 to Quarter 4 (Oct to Dec) 
2022, Great Britain

Source: Office for National Statistics and Barbour ABI

Total construction new orders in Quarter 4 2022 are now 11.4% above its pre-coronavirus (COVID-19) pandemic 
level (Quarter 4 2019) with all sectors now recovered to above their pre-pandemic level.

https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/datasets/newordersintheconstructionindustry
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Table 2: Construction new orders main figures, Quarter 4 (Oct to Dec) 2022
Seasonally adjusted volume, £ million and percentage change, Great Britain

Type of work Value (£m)

Most recent 
quarter on 
previous 
quarter

Most recent 
quarter on a 
year earlier

Most recent 
year on year

Difference in new 
orders 2019 Q4 to 
2022 Q4

All new work 12,879 -1.8 -4.3 1.2 11.4

All new housing 3,817 10.3 -2.2 -8.1 12.3

Public 454 67.3 30.8 5.6 103.6

Private 3,364 5.5 -5.4 -9.4 5.9

All other work 9,061 -6.2 -5.2 5.5 10.9

Infrastructure 2,274 -11.8 2.3 23.8 7.3

Public 1,565 6.2 6.3 8.3 19.7

Private 
industrial

1,660 -0.3 -17.4 -9.7 21.8

Private 
commercial

3,562 -9.6 -7.4 1.9 5.5

Source: Office for National Statistics and Barbour ABI

Within the annual series, new orders increased 1.2% in 2022, following a 26.3% increase in 2021.



Page 11 of 16

Figure 6: Total new orders saw an increase (1.2%) in 2022, following the record 26.3% increase in 2021

Annual growth rates, new orders, constant prices, Great Britain, 2012 to 2022

Source: Office for National Statistics and Barbour ABI
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4 . Construction output price indices in December 2022

Prices in the construction industry, as estimated by our , increased to 9.7% Construction Output Price Index (OPI)
in the 12-month period to December 2022. Although the rate of annual price growth has slowed slightly from the 
record increase seen in May 2022 (10.5%), prices still remain above historic price levels.

Figure 7: Annual construction output price growth slowed in December 2022, compared with the record 
prices seen in May 2022

Annual rate of construction output price growth, January 2014 to December 2022, Great Britain

Source: Office for National Statistics – Construction Output Price Indices

https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/datasets/interimconstructionoutputpriceindices
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5 . Construction in Great Britain data

Output in the construction industry 
Dataset | Released 10 February 2023 
Monthly construction output for Great Britain at current price and chained volume measures, seasonally 
adjusted by public and private sector.

Output in the construction industry: sub-national and sub-sector 
Dataset | Released 10 February 2023 
Quarterly non-seasonally adjusted sub-national and sub-sector data at current prices, Great Britain.

Construction output price indices 
Dataset | Released 10 February 2023 
A summary of the Construction Output Price Indices (OPIs) from January 2014 to December 2022, UK.

New orders in the construction industry 
Dataset | Released 10 February 2023 
Quarterly new orders at current price and chained volume measures, seasonally adjusted by public and 
private sector. Quarterly non-seasonally adjusted type of work and regional data.

Construction statistics annual tables 
Dataset | Released 18 November 2022 
The construction industry in Great Britain, including value of output and type of work, new orders by sector, 
number of firms and total employment.

Output in the Construction Industry – Customise my data 
Dataset | Released 10 February 2023 
Customise My Data (CMD) is our new way of providing filterable, explorable data suitable to individual user 
needs.

6 . Glossary

Construction output estimates

Construction output estimates are monthly estimates of the amount of output chargeable to customers for building 
and civil engineering work done in the relevant period. It excludes Value Added Tax (VAT) and payments to 
subcontractors.

Seasonally adjusted estimates

Seasonally adjusted estimates are derived by estimating and removing calendar effects (for example, leap years 
such as 2020) and seasonal effects (for example, decreased activity at Christmas because of site shutdowns) 
from the non-seasonally adjusted estimates.

Value estimates

The value estimates reflect the total value of work that businesses have completed over a reference month.

Volume estimates

The volume estimates are calculated by taking the value estimates and adjusting to remove the impact of price 
changes.

https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/datasets/outputintheconstructionindustry
https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/datasets/outputintheconstructionindustrysubnationalandsubsector
https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/datasets/interimconstructionoutputpriceindices
https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/datasets/newordersintheconstructionindustry
https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/datasets/constructionstatisticsannualtables
https://www.ons.gov.uk/datasets/output-in-the-construction-industry/editions/time-series/versions/3
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7 . Measuring the data

Quality and methodology

More quality and methodology information (QMI) is available in:

Construction output QMI

Construction output price indices (OPIs) QMI

New orders in construction QMI

Reasons for revisions to construction output in this release

In this release, revisions to construction output estimates are back to January 2022.

Revisions in this release are a result of:

nominal data revisions; this includes revisions to both the survey data and Value Added Tax (VAT) 
turnover data

changes to the seasonal adjustment specification; this has an impact on the quarterly and monthly path of 
construction output estimates

For further information on the revisions profile, see our Output in the construction industry revisions triangle (one-
 and our .month growth) dataset Output in the construction industry revisions triangle (three-month growth) dataset

Table 3: Revisions can be seen across 2022 to monthly growth in this release
All work, month-on-month growth, chained volume measure, seasonally adjusted, Great Britain

Month
Revision compared with previous monthly publication 
(percentage points)

Jan 22 0

Feb 22 -0.5

Mar 22 0.7

Apr 22 -0.4

May 22 0.8

Jun 22 -0.3

Jul 22 0.5

Aug 22 -0.1

Sep 22 0.1

Oct 22 0.3

Nov 22 -0.5

Source: Office for National Statistics – Construction Output and Employment

Reasons for revisions to new orders in this release

Revisions are recorded back to Quarter 2 (Apr to June) 2022 for new orders in the construction industry. This is 
an additional quarter outside the normal revision period and is because of a minor processing error. This only 
impacts Table 6 (sub-national new orders data).

https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/methodologies/constructionoutputqualityandmethodologyinformation
https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/methodologies/constructionoutputpriceindicesopisqmi
https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/methodologies/newordersinconstructionqmi
https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/datasets/outputintheconstructionindustryrevisionstriangle1monthgrowth
https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/datasets/outputintheconstructionindustryrevisionstriangle1monthgrowth
https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/datasets/outputintheconstructionindustryrevisionstriangle3monthgrowth
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Sub-national and sub-sector construction output

Data on new orders supplied by Barbour ABI, as explained in our methodology, Quality assurance of 
, are used to model the breakdown of the overall output figures administrative data used in construction statistics

for Great Britain into the lower level and regional data seen in Tables 1 and 2 of our Construction output: sub-
.national and sub-sector dataset

Bias adjustment

Since the move to monthly gross domestic product (GDP) estimates, an adjustment is applied to the early 
construction output monthly estimates to address any bias in survey responses for construction output. This was 
explained in our article, .Improvements to construction statistics from June 2018

While the response rate for December 2022 has improved and is nearing pre-coronavirus (COVID-19) pandemic 
levels of response, it is still below this level. As such, we have not applied a bias adjustment for December 2022.

Differences with Monthly GDP construction estimates

In Blue Book 2021, we introduced a new framework to improve how we produce volume estimates of GDP for 
balanced years as part of the supply use process. This was explained in our article, Producing an alternative 

. This framework included the implementation of approach to GDP using experimental double deflation estimates
double-deflated industry-level gross value added (GVA) for the first time. This improvement was reflected in our 

 and our GDP quarterly national accounts, UK: July to September 2022 bulletin GDP monthly estimate, UK: 
 for the first time.August 2021 bulletin

As a result, volume estimates in the monthly GDP and construction outputs releases will differ for the period 1997 
to 2020 because the construction publication measures the volume of construction work (output), while the GDP 
series measures GVA (that is, output minus intermediate consumption). Construction estimates will align, 
however, from January 2021 onwards on a growth basis.

Articles on the  and  provide information and indicative effects of this impact of double deflation Blue Book changes
change to industry-level GVA volume.

Next release

The next construction output in Great Britain release on 10 March 2023 will be a headline release. This bulletin 
will consist only of the main points section, however all datasets will be published as normal.

https://www.ons.gov.uk/economy/economicoutputandproductivity/output/methodologies/qualityassuranceofadministrativedatausedinconstructionstatistics
https://www.ons.gov.uk/economy/economicoutputandproductivity/output/methodologies/qualityassuranceofadministrativedatausedinconstructionstatistics
https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/datasets/outputintheconstructionindustrysubnationalandsubsector
https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/datasets/outputintheconstructionindustrysubnationalandsubsector
https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/articles/improvementstoconstructionstatisticsaddressingthebiasinearlyestimatesofconstructionoutputjune2018/2018-06-04
https://www.ons.gov.uk/economy/nationalaccounts/uksectoraccounts/articles/producinganalternativeapproachtogdpusingexperimentaldoubledeflationestimates/2020-11-02
https://www.ons.gov.uk/economy/nationalaccounts/uksectoraccounts/articles/producinganalternativeapproachtogdpusingexperimentaldoubledeflationestimates/2020-11-02
https://www.ons.gov.uk/economy/grossdomesticproductgdp/bulletins/quarterlynationalaccounts/julytoseptember2022
https://www.ons.gov.uk/economy/grossdomesticproductgdp/bulletins/gdpmonthlyestimateuk/august2021
https://www.ons.gov.uk/economy/grossdomesticproductgdp/bulletins/gdpmonthlyestimateuk/august2021
https://www.ons.gov.uk/releases/impactofdoubledeflationonindustrychainvolumemeasureannualestimates1997to2017
https://www.ons.gov.uk/releases/impactofbluebook2021changesonquarterlyvolumeestimatesofgrossdomesticproductbyindustry
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8 . Related links

Construction statistics: sources and outputs 
Methodology | Released 18 November 2022 
A list of the known sources of information available on the construction industry and their outputs.

GDP monthly estimate, UK: December 2022 
Bulletin | Released 10 February 2023 
Gross domestic product (GDP) measures the value of goods and services produced in the UK and 
estimates the size of and growth in the economy.

Index of Services, UK: December 2022 
Bulletin | Released 10 February 2023 
Monthly movements in output for the services industries.

Index of Production, UK: December 2022 
Bulletin | Released 10 February 2023 
Movements in the volume of production for the UK production industries: manufacturing, mining, and 
quarrying, energy supply, and water and waste management.

Construction statistics, Great Britain: 2021 
Bulletin | Released 18 November 2022 
Statistics on the construction industry, including value of output, new orders by sector, number of firms and 
total employment, insolvencies and construction Output Price Indices.

Business insights and impact on the UK economy: 26 January 2023 
Bulletin | Released 26 January 2023 
The impact of challenges facing the economy and other events on UK businesses. Based on responses 
from the voluntary fortnightly business survey (BICS) to deliver real-time information to help assess issues 
affecting UK businesses and economy, including financial performance, workforce, trade, and business 
resilience.

9 . Cite this statistical bulletin

Office for National Statistics (ONS), released 10 February 2023, ONS website, statistical bulletin, 
Construction output in Great Britain: December 2022, new orders and Construction Output Price Indices, 
October to December 2022

https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/methodologies/constructionstatisticssourcesandoutputs
https://www.ons.gov.uk/economy/grossdomesticproductgdp/bulletins/gdpmonthlyestimateuk/december2022
https://www.ons.gov.uk/economy/economicoutputandproductivity/output/bulletins/indexofservices/december2022
https://www.ons.gov.uk/economy/economicoutputandproductivity/output/bulletins/indexofproduction/december2022
https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/articles/constructionstatistics/latest
https://www.ons.gov.uk/businessindustryandtrade/business/businessservices/bulletins/businessinsightsandimpactontheukeconomy/26january2023
https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/bulletins/constructionoutputingreatbritain/constructionoutputingreatbritaindecember2022newordersandconstructionoutputpriceindicesoctobertodecember2022
https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/bulletins/constructionoutputingreatbritain/constructionoutputingreatbritaindecember2022newordersandconstructionoutputpriceindicesoctobertodecember2022
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0=>2 0=>C
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 0=>4 0=>E
 0=>F 0=>A
 0=>0 0=>�GHHI
JK LML
 NO>H
 P>PI
 GLKH
 GNGG
 KNIP
 KHKNI
 G>INO
 GGPP
 >PGL
 PHHP
 PNKG
 K>NKL
ML>I>JG
 LGG NHHK
 NLGG
 MKKL
 GNPG
 K>NO
 LPIG
 GMLNH
 GM>N
 OHMN
 PMIG
 PPNK
 KOK>M
MLKHGJM
 IIL OMNL
 NGOI
 MGHL
 GI>H
 KMPL
 KHHP>
 GMPNH
 GMPP
 >IK>
 PKLK
 PIGK
 KOHKG
MIPPGJ>
 PIG >OK>
 OGLN
 GIOG
 GINP
 KGNG
 LHOP
 GKMM>
 GGGG
 OGLO
 POKI
 PKLP
 K>PKO
MNH>IGHHL
JK PIG
 MLPI
 >POL
 GLOG
 GION
 KHOL
 IKGH
 KLP>P
 GKML
 >GIK
 N>GH
 NIMG
 KMGOM
MMHHHJG
 IGH MILN
 >PKO
 MMM>
 MHLN
 LNH PPHK
 KLIHN
 GKLG
 >MHG
 N>L>
 NO>>
 KMHMI
MGI>>JM
 L>I MPGH
 >NNI
 MO>>
 M>PL
 LN> PKG>
 KLPPL
 G>GL
 >OP>
 PHHM
 PMNP
 K>MNL
M>K>LJ>
 KHOM
 MIHO
 >IOI
 >HKK
 MIP>
 KHIK
 NMK>
 GHKML
 GGHG
 >GH>
 N>HN
 NNPP
 KMHIM
MMGGMGHKH
JK KKLL
 MPHO
 >LH>
 >MKI
 MLMI
 KH>G
 NOHL
 GHPKH
 G>PN
 MILL
 NMPO
 OPHI
 KGHIM
MGPLMJG
 KMLM
 >N>I
 NH>H
 >PMN
 >MPI
 KKGI
 PHNM
 GMM>N
 GMNP
 >O>O
 NLKK
 NHGH
 KGLMK
MNGPPJM
 K>LI
 >IPN
 NMP>
 >>OH
 >NNM
 KMH>
 PLHN
 G>NLN
 GMLM
 OHKM
 P>HN
 N>>G
 KMI>I
MIO>>J>
 K>PH
 >IIK
 NMOH
 >HHM
 >OOM
 KHMG
 PMOL
 GMGLP
 GM>N
 OKKK
 P>OP
 NHLP
 KMOO>
MNIOKGHKK
JK K>>H
 >>NL
 OLKH
 >G>P
 >KLP
 LLG NN>M
 GKLIL
 GMNM
 >MMK
 NNL>
 NGON
 KGLOH
M>LMLJG
 K>LI
 OKMN
 NNMO
 >PLH
 >HIG
 KHNP
 PGHI
 GMPIK
 GKKN
 >ONL
 NNIO
 NHLM
 KGPPI
MNOOLJM
 KMLL
 OKH>
 NOHM
 >OOH
 >KLI
 LLG PPNH
 G>HHM
 GK>G
 >PHG
 NI>>
 NIKM
 KMNOP
MPNOLJ>
 KMOL
 >LNG
 NMGH
 >OK>
 MPHN
 KHKH
 PNMO
 GMKIN
 GKOH
 OHG>
 PKP>
 NMPP
 KMOOK
MNPMPGHKG
JK KKIL
 >OPH
 OPOL
 MIOP
 MGMI
 LLP N>OO
 GHMHP
 GMKG
 >MHK
 NNKM
 N>GO
 KMHMI
MMM>OJG
 KKIP
 >IPM
 NHNH
 MIMM
 MKPI
 KHNI
 NP>H
 GHIPL
 GKML
 >MKL
 N>OI
 NGIG
 KGP>H
MMNKLJM
 KKL>
 >NG>
 OIKI
 >KOK
 MMKN
 KKHH
 NOKL
 GHLHM
 GGIL
 >>GN
 NPKO
 NNOH
 KMMNO
M>GNIJ>
 KKIO
 >IMK
 NHKN
 >GMI
 MHKG
 KKNK
 NOPK
 GHLLI
 GGLH
 >OHI
 NPLI
 NMHP
 KMKHO
M>KHMGHKM
JK KHNH
 >GL>
 OMO>
 MIPM
 GNGL
 KHGL
 NHNL
 KILOM
 GMKM
 MLMH
 NG>M
 NGML
 KG>IG
MK>MOJG
 KGNL
 OMHM
 NOPG
 >HON
 GIPO
 LLG NMPI
 GHIPM
 GHPG
 >>IP
 NOOL
 NMPG
 KGLMK
MMIH>JM
 KGIG
 OMLH
 NNPK
 >KKO
 MGKG
 LLH PKNP
 GGKON
 GK>N
 >PPK
 NLKP
 PKKO
 K>HMM
MNKIIJ>
 K>MM
 OPNG
 PKLO
 >MKO
 GIPI
 LNP NIIG
 GGGMP
 GKIP
 >IPO
 PHNG
 NPI>
 KMI>O
MNHIMGHK>
JK K>OG
 ON>H
 PHLG
 MIIG
 GOIM
 KHOO
 NOOG
 GKKNM
 GMM>
 >OIL
 NLGM
 NPH>
 KMNGP
M>PLHJG
 KPM>
 NPKP
 I>OK
 ML>N
 GIOI
 KGMI
 NL>G
 GM>MO
 GKPH
 >I>M
 PHKM
 NLII
 K>HHK
MP>MNJM
 KPPL
 NLPP
 IPON
 >HLN
 MGHO
 KGOM
 PMO>
 G>NN>
 GGII
 OKKL
 P>HP
 PN>G
 KOH>L
MLPKMJ>
 KPGM
 PKHP
 IIMH
 >GLK
 MHO>
 KK>K
 PMLM
 G>PHL
 GGMI
 OHPN
 PMK>
 PKOP
 K>>PK
MLKPLGHKO
JK KOHG
 N>NL
 PLPK
 >NKI
 GNNG
 KGGL
 NIHI
 GMGII
 G>KL
 >OKK
 NLMH
 NLNM
 KMILM
MPKIHJG
 KOOP
 PNOH
 LGHI
 >IPL
 GIIL
 KGLM
 PK>M
 GO>KH
 GGKK
 OHO>
 PGNO
 NOIL
 KMIOO
MLGNOJM
 KGIN
 PG>I
 IOM>
 >LMO
 MGGN
 K>>H
 P>ON
 GOOLH
 GMHG
 OGNH
 PONG
 PKGL
 K>NLK
>HGIKJ>
 KGNH
 PNPH
 ILMH
 >LHK
 MHH>
 KGL>
 POII
 GOPKP
 GGHK
 OMOP
 POOI
 NLH>
 K>>NG
>HKPLGHKN
JK KGGL
 PMLK
 INGH
 >O>H
 GPML
 KKGP
 PGNL
 G>GL>
 G>GK
 >LHK
 PMGM
 NNKH
 KMLMG
MIGGPJG
 KMOH
 IOKO
 LINO
 >OPG
 MHIN
 KMKM
 PPKH
 GNO>O
 GK>K
 OGLL
 P>>H
 NI>>
 K>GI>
>HIGLJM
 KM>G
 IMNI
 LPKH
 >LLH
 MMPI
 KGOG
 IGKI
 GPO>I
 GHNL
 O>II
 POOI
 PG>O
 K>IHG
>GMOKJ>
 K>HN
 IO>H
 LL>N
 >LLI
 MHOM
 KGGO
 IH>K
 GPGNM
 GHOI
 ONGL
 PNIP
 NLPL
 K>NNN
>KLGLGHKP
JK K>GN
 IH>>
 L>PH
 OKIK
 GLMO
 KHLI
 IHNO
 GNP>I
 GGGI
 OMH>
 POMG
 PHNK
 K>OLG
>KM>KJG
 KOLM
 IL>P
 KHO>H
 OMMN
 MHHG
 KGKM
 IMPI
 GI>NI
 GHI>
 ONOL
 PP>M
 NLMI
 K>NIK
>MK>LJM
 KOP>
 ILHH
 KH>P>
 OOHL
 MKOK
 KMPM
 INH>
 GLKKG
 GHLL
 OI>K
 PL>H
 PONG
 KOOHK
>>NKMJ>
 KNKG
 LOIN
 KKKLI
 O>GI
 GILH
 KGIH
 IKMM
 GILMH
 GH>P
 OL>K
 PLIP
 PG>P
 KOGM>
>>KN>GHKI
JK KMMK
 IOGM
 LIO>
 OM>P
 G>OM
 KGGG
 POML
 GN>KO
 GK>K
 OGKO
 PMON
 NLNG
 K>MKI
>HPMMJG
 KOGL
 L>>G
 KHLPK
 O>KL
 GOML
 K>OK
 PIGN
 GIGHP
 GHHL
 OIG>
 PIMM
 PGPP
 KOKKH
>MMKPJM
 KOOO
 LOIH
 KKKMO
 ONNO
 GLNI
 K>KI
 PP>I
 GILMO
 GHGI
 OI>>
 PIPG
 IH>O
 KOLKP
>>IOGJ>
 KNGP
 LLHG
 KKOGL
 OPII
 GNP>
 KMPN
 PPOK
 GLKKI
 KL>N
 OPLM
 PPML
 P>NK
 KOGHH
>>MKIGHKL
JK KONL
 LKMK
 KHPHK
 ON>I
 GOMH
 KMOH
 PH>I
 GPGPN
 GHNK
 O>PL
 PO>H
 P>LL
 KOHMI
>GMKOJG
 KIO>
 LLMI
 KKPLM
 OPK>
 GOKK
 K>KH
 PO>M
 GILPH
 KLOL
 OPHP
 PNNN
 PMMK
 K>LLN
>MLNNJM
 KPMM
 KHGGH
 KKLO>
 OI>O
 GIML
 KOGM
 PLKG
 MHHPG
 GHIN
 OI>L
 PLMN
 PLHI
 KOI>M
>OLKOJ>
 KIOL
 LLNH
 KKIKL
 ONLG
 GOOI
 K>OH
 PPNN
 GLGI>
 GHOP
 OPPK
 PIGI
 P>OL
 KOGIP
>>OPKGHGH
JK KNHM
 IIIO
 KH>II
 OOHO
 GOO>
 K>ML
 NL>>
 GNLMH
 GGGL
 OHOI
 PGIP
 PKPI
 K>>NO
>KMLOJG
 PHO >IIO
 OOLH
 >POH
 GHKH
 LNM >OMN
 KPI>L
 KHOM
 MG>G
 >GLO
 O>HM
 LNLI
GPO>NJM
 KKLH
 INIP
 LIPP
 ONLP
 GOPM
 KK>L
 NKG>
 GO>GH
 KNOO
 OIHN
 P>NH
 PNOK
 KOKKK
>HOMKJ>
 KGMG
 L>MM
 KHNNN
 OI>N
 G>PP
 KKOH
 NHN>
 GNGHG
 KIMN
 NKHG
 PLMI
 POIP
 KOOGO
>KPGPGHGK
JK KKGK
 INHO
 LPGN
 OLLO
 GMP>
 KHKI
 O>PI
 G>OLG
 KIOL
 OPH>
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 PPHP
 KOGPH
MLINMJG
 KGLL
 LPGL
 KKHGI
 PHLN
 GMPG
 KHIP
 OPNL
 GPMOG
 KPOL
 NGHI
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 KGLG
 LMGN
 KHNKI
 POPP
 G>PK
 KGI>
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 GPMK>
 KPII
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 IMMI
 IKLI
 KNOMN
>MIOHJ>
 K>HI
 L>P>
 KHIIG
 PGNG
 GGIK
 KMNP
 OMGP
 GPKKL
 KPNG
 NLPH
 IPMG
 PLIH
 KNPKG
>MIMKGHGG
JK KMOL
 ILPP
 KHMMO
 NIHN
 GKK>
 K>NN
 OHOG
 GOPPM
 KPPO
 NPIM
 IOOL
 I>KN
 KNLPO
>GP>IJG
 K>HH
 KHNHI
 KGHHI
 NNGN
 GK>O
 KNLH
 O>KP
 GPIIN
 KPPH
 PKKH
 IIIH
 IG>O
 KPKGN
>OHKGJM
 KGNO
 KHNGM
 KKIII
 NPOH
 GGKM
 KIIH
 OI>K
 GIOPM
 KPGO
 PMMK
 LHON
 ILPK
 KIHGP
>NNHHJ>
 KMII
 KHG>I
 KKNMN
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 GGHK
 KP>>
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 KP>G
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 /<=E /<=@
 /<=/ /<=�FGHI
A�0 =JI
 FJH=
 KHLG
 HMJF
 LJH KJL
 FMGF
 NIH=
 I=K HJJF
 F=HM
 FHK=
 =M=L
HKHIKFGHJ
D-�
 =HF F=KM
 FN=J
 HIKL
 LGL K=G
 F=MK
 NHNN
 IKH HII=
 FFLM
 FHGJ
 ==GF
HFMLGB�9 =MF
 FMMJ
 KGGL
 HIFI
 LKF KIN
 FIIK
 NMLL
 JHF HJGI
 F=HN
 FFLJ
 =JHM
HKKH=/-(
 MIH KGMF
 KIH=
 HLHI
 HGL=
 KLG FL=N
 LLIH
 NNM HLK=
 FNHL
 FIMI
 M=JM
HM=KI5,(
 =J= FJII
 KF=G
 HJKH
 LNH KJM
 FIJL
 LGGI
 II= HJNK
 F==I
 FFKK
 =ING
HKINI/-O MMG
 FNLJ
 K==N
 HNGI
 HGFN
 KN= FNI=
 LMFL
 ING HLFH
 FIGH
 FKFL
 =LKG
H==MLD"� MIN
 KFN=
 KNMF
 HJLL
 LLK =M=
 FNKM
 LLKK
 J=G HLMM
 FILI
 FKJI
 MGJH
HMGG=D"� MHL
 FLFM
 K===
 HNH=
 LNF ===
 FJLH
 L=J=
 ILM HLJ=
 FIIN
 F==F
 MHHG
H=MN=5"$ MGJ
 KGGH
 KMGN
 HNII
 HH=L
 =MM FLJJ
 LLM=
 ILJ HL=J
 FI=M
 FMML
 MFG=
HMHMNP�,
 M=N FLJ=
 KMFH
 HNFL
 HGFH
 =JM FNKJ
 LINK
 JGJ HLFG
 FIFJ
 FMIG
 MHNJ
H=NJG%0&
 MGF KF==
 KJ=I
 HNH=
 LNF =NF
 FNMN
 LNNF
 JH= FGJ=
 FJNN
 FMFN
 MKHI
HMHLN��8 MMK
 KFNK
 KNKI
 HNM=
 LJ= =FJ
 FNFK
 LLH=
 JHH FHKH
 FN=F
 FM=G
 MKNF
HMFLIA�0
 MMN KGML
 KIHJ
 HJIG
 LK= KJF
 F=MF
 LHK=
 IFF HJKM
 FKMJ
 FHNG
 =MKI
HKIJGFGHN
D-�
 KNN FIHJ
 KGGM
 HJMJ
 JJI KNH
 F==M
 NKI=
 I=J HIJK
 FKFG
 FHLH
 =MHG
HFNJ=B�9 =K=
 FNML
 KFLK
 HJF=
 JNG KLF
 F=NK
 NIJH
 INL HJHH
 F=GG
 FFKJ
 =IKJ
HKKGL/-(
 MGL KG=J
 KMMI
 HNIJ
 NLJ ==L
 FIHH
 LKJL
 NGM HNKF
 FIKJ
 FMK=
 MHJG
H=MMG5,(
 =JG KGFF
 K=LH
 HJMM
 JLL =IL
 FMJJ
 LGLH
 I== HNKG
 F=JK
 FKMK
 =NFJ
HKLHN/-O =NI
 KGLM
 KMNH
 HNHJ
 NNM =NH
 FIJF
 L=KI
 IIG FGGK
 FIIK
 F=MM
 MHHN
H=MMKD"� MJK
 KKFI
 KNLL
 HN=N
 NMM MGH
 FMJN
 LING
 JGM HLLH
 FILI
 F=IL
 MHIM
H=N=MD"� MHH
 KFJL
 KJLG
 HNJL
 LL= MGH
 FMLH
 LJMM
 INN FGMG
 FJKL
 FMIJ
 MKGI
HMGIH5"$ =LG
 KH=L
 KIKL
 HNLG
 HGKI
 =IG FI==
 LIIL
 IJN HLFG
 FMLN
 FJIF
 MKIG
HMGFLP�,
 MM= KHMF
 KJGI
 HNLI
 LKJ =MN
 FMH=
 LMHH
 IIH HNJ=
 FMKM
 FJHI
 MFMH
H=JIF%0&
 MFG KMHG
 =GKG
 FGNJ
 HGGK
 =NN FJKJ
 HGK=M
 ILF FG==
 FJKI
 FJKJ
 M=JK
HMNHN��8 MKH
 K=JK
 =GG=
 HLLG
 NNN =ML
 FJHF
 HGGMK
 IJ= FGIN
 FJ=K
 FMLF
 MKKM
HMKNNA�0
 MJI FLFG
 K=LI
 HJHG
 JNK =FL
 FKGF
 NJHL
 MNG HING
 FFIG
 FHKF
 =KLF
HKHHFFGHL
D-�
 =I= FNFG
 KFNM
 HJ=F
 JJJ =MH
 FHJN
 N=KK
 IHN HJKM
 FKMF
 FK=I
 =ILN
HKHKHB�9 =LJ
 KG=L
 KM=I
 HNIL
 NFF =KM
 FKGF
 NLJK
 INM HNHN
 FMGK
 F=KG
 =LKK
HKLGI/-(
 IGL KFIF
 KNJH
 FGKI
 LKH =I=
 FMIL
 LNJG
 JMN HLFI
 FINM
 FJFK
 M=GN
HMFJN5,(
 M=H KFF=
 KJIM
 HNL=
 N=H =MF
 FMFL
 L=NH
 IKJ HNHH
 F==N
 F=II
 =LH=
H=KLM/-O MLM
 KFLI
 KNLG
 FGGI
 N=G =LH
 FMK=
 LJIF
 IIK HLIM
 FIFN
 F=JL
 MHGJ
H=NIND"� JHL
 K=HN
 =HKJ
 HNHK
 NKG =IJ
 F=NG
 LJFJ
 IMN HLKH
 FMNL
 FKNI
 =LJM
H=JGFD"� MMJ
 KMKN
 =GLM
 HL=K
 L=N =LG
 FIKH
 HGHGI
 JF= FGKI
 FJIG
 FIMG
 M=HG
HMMHJ5"$ MIG
 KKKL
 KNLL
 HNJH
 LIJ MHM
 FIJG
 LLFF
 IJH HNLM
 FMIJ
 FIJJ
 MF==
HMHIIP�,
 IHI KK=K
 KLIG
 FGKG
 LF= MHN
 FIHH
 HGG==
 ILH HLHJ
 FIGL
 FMNG
 MHNL
HMFKK%0&
 IFF KMHH
 =HKK
 FGFL
 NNF MHH
 FJ=F
 HGFLI
 JHM FGIH
 FJJM
 FIIL
 M===
HMJ=H��8 IFL
 K=HH
 =G=G
 HNLN
 NNG MGN
 FIFI
 LLMK
 JHG FGHM
 FJFM
 FM=G
 MFIM
HMFHJA�0
 IGN KGKL
 KI=J
 HJIM
 JLM =KH
 FKLJ
 LGKM
 IKF HILI
 FKFN
 FFMG
 =MJN
HKIHKFGFG
D-�
 MGF FLGK
 K=G=
 HJLJ
 NGF =M=
 FFM=
 NJHH
 IJH HMJJ
 FF=N
 FHNI
 ==K=
HKH=MB�9 MFI
 FNNN
 K=HK
 HJNH
 NMI =JI
 FKM=
 NNNG
 JFF HJFF
 F==M
 FKJM
 =NHL
HKJGG/-(
 MJM KGLM
 KIJG
 HLFN
 NLM MGL
 FKKI
 LKKL
 NKM HJML
 FML=
 FIHJ
 MFHF
H=MMG5,(
 HIM HFKJ
 H=GF
 HKN=
 IKF FJN
 HK=H
 MGKJ
 KKL
 NHG HH=N
 HMLH
 FJ=G
 JJJI/-O FFH
 H==K
 HIIM
 HJHK
 I=G KGL
 HKLF
 MJHL
 KHH
 LFL HF=G
 HILI
 FLKI
 NIMMD"� KHL
 FFG=
 FMF=
 HIM=
 JKN KJM
 HNGK
 JGLK
 =GK HMGK
 HLGI
 FHHM
 =GFH
HHHHMD"� KLJ
 FJIF
 KHML
 HLF=
 N=M KJN
 FGKF
 NKKN
 MHN HLHK
 F=KH
 FMKH
 =LIF
HKKGG5"$ KNJ
 FNHF
 KFGG
 HNJ=
 NNI KJI
 HL=F
 NFJN
 MFN HNMH
 FKJL
 F=ML
 =NKN
HKHHIP�,
 =GI KHHF
 KMHN
 HLGG
 N=K KL=
 FHMG
 NNG=
 IGN FG=F
 FIMG
 FIIH
 MKHH
H=HHM%0&
 =KH KFJL
 KJHG
 HLKF
 NJL =HG
 FH=M
 LGJJ
 IKG FFG=
 FNK=
 FII=
 M=LN
H=MJM��8 =KI
 KFGN
 KI==
 FGFH
 NKJ =GL
 FHKH
 LG=F
 I=K FGIK
 FJGM
 FMLG
 MFLM
H=KKJA�0
 KIM FL=I
 KKHH
 HNLF
 JIH KKG
 HJNN
 NGNK
 MI= HNKM
 FKLL
 FKKK
 =JKH
HFNH=FGFH
D-�
 KGF F=MF
 FJM=
 HNGH
 JFG KGK
 HIFM
 JFG=
 MJL HIH=
 FHLK
 FFFF
 ==HM
HHIHLB�9 KJM
 FJJN
 KHMK
 HLFM
 JIK KFL
 HNHJ
 JLNI
 MNI HNLM
 F=NG
 F=JH
 =LMF
HFLKN/-(
 === KKJM
 KNHL
 FFIL
 NLF KNM
 FGKJ
 L=GF
 ILM FHLM
 FNLG
 KGH=
 MLGK
HMKGM5,(
 =FM KHIL
 KML=
 FFLI
 NFI KML
 HLJF
 LG=J
 MNK HLLL
 FMNF
 FIKH
 MFH=
H=FIH/-O =HI
 KH=F
 KMMJ
 FKJL
 JKF K=M
 HNMJ
 NNJH
 MNI FGJL
 FIIM
 FMMH
 MFHI
H=GNJD"� =MN
 K=HN
 KNJI
 F=FF
 NH= KNF
 HL=G
 L=K=
 MNL FHKG
 FJHL
 FMIJ
 MFNI
H=JHLD"� =FK
 KHHF
 KMK=
 FMIN
 NKN =HI
 HN==
 LFGG
 IHN FHKJ
 FJMM
 FIJ=
 M=FL
H=IKG5"$ =KI
 KGFH
 K=MJ
 FMFM
 NHF =FM
 HJ=L
 NLIN
 MJ= FHKG
 FJG=
 FJHJ
 M=FH
H=KNLP�,
 =K= KHLK
 KIFJ
 F=N=
 NFH ==F
 HJJH
 LH=I
 MLI FFNK
 FNJL
 FNGJ
 MINI
H=NKF%0&
 =KF KH=M
 KMJJ
 F=M=
 NGF =MK
 HNKF
 LHHN
 IH= FKJG
 FLN=
 FJ=H
 MJFM
H=N==��8 =LM
 KFJF
 KJIJ
 FMFL
 JNJ =JJ
 HNIN
 L=FL
 IFJ F=GH
 KGFN
 FJN=
 MNHF
HMF=GA�0
 =NG KGMJ
 KMKJ
 FFJL
 ILH =KN
 HIFJ
 NMJF
 MFH FHLL
 FJFH
 F=M=
 MHJM
HKJ=JFGFF
D-�
 KLG FJFF
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KL M?NI M>NJ M?NC
 ?NJ >NA MLN>
 INB JN@
 JN? MJNO MJNL
 ONA LNC
 LNLKI MLN? MCNO MBNO
 ONC INA MLJN@ MON> MONB
 ANA
 INB
 ?NL
 ?NL ?NL MLNLKO MIN> MLLNO MLJNL
 IN> ?N? M@NL
 JNL MINO MINI M?NI MON> M?NL MONB MINBK? M@NA MLON@ MLINB MANC
 JN> MLLN> M@NC MBNI MIN>
 AN@
 ON> MANB MINL M>NCIJJC
KL MAN> MLLNC MLLNL
 INL LNI MLONC MCN? M@NL MAN@ MLONO MLLNL MONO M@NL M@NLKI
 ?N@ MONC MIN>
 CNJ BN@ MANB MANL MLNJ
 ?NO MONB MLNJ MIN> MLNB MLNOKO
 L@NA M>NL MLNJ
 ANC LLNA MLN? MLJN> MLN>
 @NI
 ANB
 ANC
 @NA @NO
 LNBK?
 LAN? ?NB
 @NO LBNI
 CNB ANC MBN>
 ONB M?NI MLLN@ MCNJ MBN> MBN@ MLNIIJLJ
KL L@NO
 CNI LLNJ
 LLN? LLN>
 INC LJNJ
 LJN? @NA
 BNC
 BN? ML>NL M?NJ
 ?NBKI
 >NA CNB
 BNB ONJ
 ?NO ON@
 LNC ?NO
 INA
 ANA
 >NI
 ANB >NC
 ?NCKO
 LLN@ @N>
 BN> MANB MONO
 LANL >NO
 IN> MONL
 AN>
 ONI MINI
 JNA LNBK? MINA MJN@ MLNI MLJNC
 >NI MIJNL M>N? M?NL MINL MLNC MINJ
 INO M MIN@IJLL
KL >NO
 INA
 ONI LONL
 JNL MJN> MLN?
 IN@ M?N> MIN@ MONO
 INJ MJNB
 LN?KI M?N?
 LNJ MJNO
 @NA M@NB
 IN? ?N?
 LNO MJN? MJNO MJNO MLNI MJNB
 JN>KO M@NJ
 LNJ MJNB M>NC MBNJ MANB
 JNA MINC MONI MINO MINA
 ONJ JNL MLNCK? MINO MONJ MINB
 JNB M>N?
 IN? LN@ MJNC
 JNC
 ?NC
 ONA
 LN> INA
 JN?IJLI
KL MONL
 INJ
 JNC MLJN? M?N>
 INA MLJNL M>N@
 JN> MONB MIN> MJNA MLNA M?NIKI MLLN> M?NC MANO M>N@ M>NB
 IN> LNB MONL
 INC MONB MLNA MJNA MLNL MIN?KO
 LN> MINC MINJ
 @NI MAN?
 INC MBNC MONL
 INB MINL MJN? MLNB MLNL MINOK?
 JNL IN@
 INI IN? MONB
 AN> INA
 LN@ MJN> MLNB MLNO
 JN@ MJNO
 JNCIJLO
KL LN?
 LNA
 LNA MON? MONJ M>N>
 JNC MJN@ MONC
 IN?
 JNI
 JNC JN> MJNIKI
 ONL AN@
 ANJ JNO
 ON? MLIN? MJNI
 LNA MINJ
 ON>
 LNA
 JN? LNJ
 LNOKO
 IN@ ?NL
 ONC MJN? MJNL MJNI
 ANI ONJ MJNC
 INA
 LN>
 ?NA ONJ
 ONJK?
 LINB >NC
 @NI >NB M?NJ
 LNA MINI
 INL IN@ M JNB
 LNO LNJ
 LN@IJL?
KL LJN>
 LJNO
 LJN? M>NI MJNB
 LINI ONL
 ON@ LNL
 ANB
 >NJ MJNO
 INO ONIKI
 CNJ >NO
 ANJ MIN>
 ?N? LON?
 INL ON?
 LNL MJN?
 JNL
 >N> IN@
 ONIKO
 INC >NL
 ?NA LNB
 JNL MINA MJNO
 LN@ LN>
 LNI
 LNO
 LNJ LNL
 LN>K? MINC
 JNB
 JNL >NB
 INC MON@
 IN@ INJ MJNC MINA MINJ MLNI MLNA
 JNAIJL>
KL M?NO
 INB
 LN? LIN? M?N>
 LJN@ MJN>
 IN> LN>
 JNB
 LNJ MLNO MJNL
 LN>KI M@NI
 ?NL
 INJ IN>
 INO JNC
 JNA LN@ MJN@
 ONB
 IN? M?NL MJNB
 JN@KO MLAN@ MONB MANJ MLNL MJNI
 >NB MLNI MIN?
 JNC
 JNB
 JNB MJNI
 JNO MLN?K? MINL
 >NL
 ?NJ JN>
 LN@ M?N?
 ONC IN> MINA
 JNB MJNO
 LNB JN@
 LNCIJLA
KL LJN>
 @N>
 @NC MONB MIN? MBNO
 INC INL
 LN>
 LN@
 LNA MLNJ
 JN? LN>KI M?N@
 INO
 LNO MLNB
 BNI @NI
 LNA LNC MONJ
 LNJ MJNI
 LNC JNB
 LN>KO
 LNA JNI
 JN? AN> MINA M@NI
 LNB LNL M>NC
 LNI MJNC MLNO MLNL
 JNOK?
 ?NL LN@
 INJ LNA MJNL
 ON? JNO
 LNO LNB
 INI
 INL
 LNA LNC
 LN>IJL@
KL LINA
 ONB
 >NJ ANC
 LN? M>N>
 AN@ >NJ MJNA
 IN>
 LNA
 IN> INJ
 ONCKI
 LNL M JNI
 LNJ MLNC
 ONL MJN? M LN?
 LNO
 LN?
 JNA LNJ
 JN?KO MJN?
 LNJ
 JNB JNC MAN@
 CNI MLN> MJNO MJNC
 JN?
 JNL
 JNL JNL MJNIK?
 LNJ ANC
 ANJ MJNL
 IN? MIN> MONB
 LNI MJNC
 LNO
 JN@
 JN? JNA
 LNJIJLB
KL MAN> MLNJ MLNB
 LNC MLLNL
 INC MJN? MLN? MINO MON? MONL MJNB MINJ MLNAKI
 JN@ MINO MLNC MJNA MJNL
 AN@ MLNC MLNL
 JNA
 ON?
 IN@
 ?N? ON>
 JN>KO
 ?NO ?NC
 ?NB LN?
 ?NO MON? M?NJ
 LNI MLN> MLNJ MLNL
 INA JN@
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 INO LNI
 LNO ONJ
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 LNA LNA MINO MLNA MLNB M?NJ MINC MIJLC
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 ON? MINL
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 INJ MINL
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 ANB ?NA
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 LN>KO M?NJ
 LNO
 JN@ MLNO M?N?
 ON? ANJ
 LNJ M>NI
 JNC MJN? MLNI MJNB
 JNOK?
 LNA MONI MIN@
 AN> AN> MIN> MLN>
 JN? ONI MON> MINI
 IN? JNL
 JNOP �' 
�4
%&� �
-,%,
 &��2-
"�%�
%&,%
%&�'�
;,Q9�!" %,"/� 
�&�'�
%&�
+�:'!�-
�"
+�'!�-
#'��%& 
4�'
%&�
 ,;�
/�;+�"�"%
-!44�'
9�%���"
%,92� N6&! ! 
-��
%�
%&�
#'��%&
',%� 
9�!"#
/,2/�2,%�-
,%
,
&!#&�'
+'�/! !�"
%&,"
L
-+�!%&!"
%&�
+'�-�/%!�"
 Q %�;N
6&! 
,//�',/Q
! 
%'�"/,%�-
�&�"
%'," 4�''�-!"%�
%&�
+�92! &�-
%,92� N



��������	
��	���
��	��	�������
���������������	����
���	���������
��
�
������
���	� �������� !"
 #$%�&���'�&
( )�*+ &
+!,
-+ !$�!+!.�/0.1�, !"
2!3&+�$&
�.$�&� ���� !"
 411)�*+ &5�$+1
 6& 7+$�
 6& 7+$�
 ��! +!,6�81 .
 6& 7+$�
 !�� 2!3&+�$&9
  !,��$& 9
.�::�&. 9 411
 6�81 .
 6& 7+$�
 5�$+1
%��� !"
-+ !$�!+9 411%��� !"
%��� !"
%��� !" �.$�&�
6�81 .
 +1 +1
!����&
( %��� !"
%��� !"
%��� !" );-
 !.� '�&(-<=#
 -<=6 -<->
 -<=? -<=)
 -<=@ -<=5
 -<=A -<=<
 -<=B
 -<=C -<=D
 -<E> -<EF>GHI
J�. IK=
 LKH
 LKG HKH
 GKM N FKM
 FKM =K>
 FKH
 FK=
 HKI >KE
 FK=>GHL
O+!
 LK> NHKF NGKH
 MKG NGKF N=KP
 >KE >KH NEKP NGKE N>KG
 HKG NGKI
 HK>Q�8 NGKI
 GKP
 GKE NLK> NGKM NGKL
 FK= NGK=
 FKL NHK= NGKH
 >KI HK>
 GK>-+&
 >KE HK>
 HK= FK>
 GKM N>K> NHKG
 GKP HK=
 GKF
 GKI NHK= NGK=
 GK=4*& N>K= NHK= NHKE
 >KG NGK=
 =KI GKH N NGK>
 >KP
 >KG
 HKL HKM
 GKI-+R MKG NHKI N NHKP NHKF NIKH NGKL NGKM N>KH NGKP NHKH NHKI NHKF NHKHO�! NHGKE
 =K>
 HKP >KF N>KM
 H=KG NHK=
 GKM >KP N>KG NGKL NGKH NGK=
 GK=O�1 =KF NFKG NHKM NGKI NMKI
 GKP NGKL N>KG NHKE
 HKL
 GKP
 HK= HKH NGKM4�" NGK>
 FKI
 FKH HK=
 HGKH HKF
 >KG FKG NGKI
 HKL
 HKH NHKM NGKF
 HKP@�*
 GKI NHKL NHKF NHKG N>KM
 >KG N>KM NHKL NGKE N>KF NHKP
 HKP NGKH NHK>#.$ NLKH
 HKI
 GKF NEK= NGKP
 HK= NFKH NHKP NGKF
 >KH
 HKE NHKI N NHK>��7 MKL
 FKH
 =KH EKH NGKP NLKE
 GKL >K> NHKH
 >KH
 HK>
 >KF HKP
 >KHJ�.
 =KM PKM
 PKF IKP
 PKG NHKE
 GKI EK=
 >K> NFKE N>KG NGK= NHK>
 FKG>GHP
O+! NH>KF NMKI NHGKG
 HKP NH=KF
 FK= GKM N=KL N>KL N>KG N>K> NHKH NHKL NFKLQ�8 HKH
 IKP
 IKG NLKH NHKM NHKH NHK>
 GK> NGKH
 GKE
 GK= NHKM NGKL NGKH-+& NHK= NEK= N=KM NFKG
 GKL H>K> NFKH N>KP NHKP NGK> NGKI
 FKH HK> NHK=4*& NGKL N>KG NHKP
 >KL NFK> NHKI
 GKP NGKF
 GKI
 HKG
 GKM NGKL
 GKH NGK>-+R GKM
 HKF
 HK> NGKF
 EKF GK>
 GKM HK> NGK>
 =K=
 FK>
 EKG =KG
 >K>O�! =KH
 HK>
 HKI =KL NGKI
 >K> N>K=
 GKM =K> NHKL NGKH
 HKH GKE
 GKLO�1 GKF
 =KF
 FKP N>KM
 FKF HKH NHKL
 GKP N=KH
 GKE NGKP NHKL NHK> N4�" NGKP NHKP NHKL
 GKF NGKF NPKE NHKE NHK=
 GKP NHKP NHKH
 >KF GKE NGKL@�*
 =KL HKL
 >KH FKI NGKF NGKL NGKF
 HK= NHKL NHKL NHKL
 HK= NGK>
 GKP#.$ N=KP NGKH NGKP
 >KL LKI
 FKP HKL
 HKI NGKF NGKF NGKF NFKG NHKL
 GK=��7 HK>
 >KF
 >K> NHKI NMKL NHKG
 HKP NGKH NHKP
 >K=
 HKF NHKM NGKF NGKHJ�.
 HHKH N>K= NGKI NFKF NGK=
 IKF N>KG NHK>
 GK> NFK= N>KE N=K= NFK= NHKM>GHM
O+! NGKE
 >KG
 HKI FKE
 GKL =KH N=K>
 GKE NGK=
 FKE
 >KE
 LKP EKH
 >KGQ�8 NGKM
 EKI
 =KI >KG
 >KI NIKG
 FKH FKG
 =K>
 >KE
 >KM NGKF
 HKF >K=-+&
 HKL NIK= NEKF NGKF
 GKE NGKM
 >KI NHKI N=KL NHK= N>K> NGK= NHKF NHKE4*&
 HKH GKL
 GKP NHKM N=KH
 GKL NGKL NGKI
 GKM N>KG NHKF
 >K> GK= NGKF-+R FKM NGK>
 GK= FKL NFKP
 HKF NHKF
 GKF FK>
 GKL
 HK= NHKE NGKH
 GK>O�! HGKE NGKE
 HK> NEK=
 FKG NFKP
 GKE NGK= NHK> NGKI NGKP NHKF NHKG NGKLO�1 NHEKF
 EK=
 HKM NHKH NHKH
 >KE GK=
 GKL FK>
 GK>
 HKG
 HK> HKH
 GKP4�" =KG
 GKF
 GKP NHKG
 GKH IKF
 HK= GKP NHKH
 GKE
 GKH NGKM NGK=
 GK=@�*
 >K= N>KH NHK=
 PKL >KL NHKM NGKP
 HKG HKI NHK> NGKE N=K> N>KF NGKH#.$
 >KH NFKP N>KM NEKG N>KM NHKI
 GK> N>KE NGKE
 GKH NGKH
 HKE GKL NHK=��7 GKE
 >KH
 HKP N>KF
 FKL =KE NGKL
 GKI HKF
 GKI
 GKP
 GKI GKL
 GKIJ�. N>K> NGKF NGKI
 HK= GK> N=KF
 HKM GKF
 HK= N>KI NHKE NGKH NGKP NGKH>G>G
O+!
 HKH >KL
 >K= =KI
 >KI =KL NFKG
 HKI GKM NEKG NFK= NFKE NFK= NGK>Q�8 N>K> NEKH N=KL N=KE
 GKE NGK= NGKH N>KP NGKP
 HKM
 HKH
 IKG FKE NGKL-+& NPKH NEKM NIK> NFKG NEKP NGKL NMKH NIKG
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