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Preface

Yearbook for Nordic Tax Research 2008

The Nordic Tax Research Council was founded in 1973 by a treaty between 
Denmark, Finland, Norway and Sweden. In 2003 Iceland joined. Members of 
the Council - 3 from each country - are professors in tax law and economy 
and high ranked government officials. The main purpose of the Council is to 
strengthen cooperation between the member states in the field of legal and 
economic tax research.

Ever since its foundation the Council has based its activities on two main 
pillars; 1) arranging seminars for the members of the council and for Nordic 
tax experts and 2) supporting tax research through economic grants. Be wel­
come to visit the council’s homepage at the address: http://www.nsfr.net.

Every year the Council publishes a yearbook which includes a description 
of the Council’s work as well as papers and reports presented and discussed 
at the yearly council seminars. All the yearbooks that that have been pub­
lished to date are listed in this edition of the yearbook.

In order to present the work of the council as well as the development of 
Nordic tax legislation and tax research all contributions to the yearbook are in 
English.

The 2007 seminar was held in Helsinki and addressed the topic of Taxa­
tion of Capital and Wage Income: Towards Separated or More Integrated 
Personal Tax Systems? The seminar was very successful and was attended by 
a considerable number of tax experts from universities and business schools, 
law firms, private tax consultants, governments and tax administrations. As 
usual, reports from all the member states were presented, analyzing the topic 
from a legal and economical point of view. A number of lectures were also 
given by experts. The discussions subsequent to the reports and lectures were 
very useful and inspiring.

The 2008 seminar will be held in the fall in Stockholm, Sweden. The topic 
to be addressed in reports, lectures and by discussion is The Non-fiscal 
Pupose of Taxation.

Århus, Denmark April 2008

Jan Pedersen
Professor, dr.jur., Chair of the Council
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Taxation of Capital and Wage Income: 
Towards Separated or More Integrated 

Personal Tax Systems?





General Legal Report

* * **

* Original title: Taxation of capital and wage income: Towards separated or more inte­
grated personal tax systems?

** Professor Matti Kukkonen, Hanken - Swedish School of Economics,
e-mail: kukkonen@hanken.fi

Matti Kukkonen

1. Introduction

In a drive to encourage entrepreneurship and competitive fiscal advantage, 
many European countries have reformed their personal income tax system 
fundamentally over the last two decades. At the same time, governments are 
aware that they must maintain taxpayers’ faith in the integrity of their tax sys­
tems to fund public spending. Fairness and simplicity have become the by­
word of reformers, but the double challenge has meant that no clear consen­
sus has emerged on an ideal personal income tax. These problems are also 
emerging on the surface of tax reforms in the Nordic countries. Although the­
re are large differences in tax policies between European countries, almost all 
the reforms of personal income tax in the last two decades can be character­
ised as

a) rate reducing and 
b) base broadening.

The latest NSFR autumn seminar, which was arranged in Helsinki November 
2007, aimed to examine the general trends in the taxation of capital income 
and of wage income in the Nordic countries, and the most significant changes 
that have taken place. It looked closely at the main points of latest country 
specific reforms, the trade-offs between policy objectives, and design features 
of personal tax systems. The principal theoretical systems of taxes on per­
sonal capital income and wage income are

1) comprehensive tax,
2) dual tax and,
3) flat tax
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The Nordic systems will be assessed in country reports in terms of the fun­
damental principles of tax policy: simplification, efficiency, equity, tax com­
pliance and tax revenue, and their main advantages and disadvantages should 
be discussed. The purpose of this general report is to produce a short survey 
of the general trends in the taxation of capital and wage income in the Nordic 
countries, discuss some of the potential problems of income transformation 
and tax evasion which have been encountered, and summarize some of the 
recent reform plans concerning the capital and wage income taxation.

2. Taxation of wage and capital income in the Nordic countries

2.1 Background
The tax systems in Finland, Norway and Sweden are all versions of a dual tax 
system, where wage and capital incomes are separated, and wage income ta­
xed at a progressive rate whereas a flat tax (lower that that on wage income) 
is applied on capital income.At the same time, the concept of taxable income 
has widened considerably .Also in Denmark, positive and negative income is 
taxed at lower rates than labour income, and the tax system could be charac­
terized as a hybrid dual/classical system, with several different tax rates on 
capital. The current taxation systems are the results of major reforms in the 
1980’s and 1990’s.

Table 1 summarizes the main features of the systems for taxation of ear­
ned income and capital income in these countries. The countries have mostly 
followed the trend in the OECD countries in somewhat reducing corporate 
tax rates over time. Three of the countries have abolished the wealth (prop­
erty) tax during the last 10 years. Sweden has abolished the gifts and inheri­
tance tax in 2004 (a debate on adjusting the inheritance tax rates down in 
Finland has also been ongoing). Taxation of capital is flat in all of these coun­
tries with the exception of Denmark. In all countries, major dividends from 
corporations are now subject to at least some level of double taxation.

2.2 Denmark: some developments
In Denmark, the wage income tax schedule has become flatter and marginal 
taxes have decreased over the years (e.g. the average marginal tax rate has 
come down from 49.3 % in 1994, to 44.4 % in 2007). At the same time, the 
tax base has been broadened by the elimination of many deductions. During 
the decade from 1992 to 2002 Denmark made a shift in the tax structure from 
income taxes to green taxes that received much attention. The idea was to tax 
environmentally harmful behaviour and the use of resources while using re­
venue from the green taxes to reduces taxes on labour income. The most per-



Table 1: Summary of the taxation of earned and capital income in the Nordic countries

Denmark Finland Island Norway Sweden

Tax system Hybrid system Dual Dual Dual Dual

Double taxation 
of dividends?

28-45 % on income 
from shares

70 % of dividends to persons 
taxed

Yes but only at 10 % Excess distributed profits 
double-taxed

Full double-taxation 
of dividends

Progression in taxation 
of capital income

Many different tax rates Flat tax of 28 % Flat tax of 10 % for capital 
income

Flat tax of 28 % Flat tax of 30 %

Corporate tax rate Flat 30 % Flat 26 % Flat 18 % Flat 28 % Flat 28 %

Real estate tax 1 % annually on assessed 
value if owner-occupied

0.22 %-1 % (3 %) paid 
to municipality

0.310 % to 0.625 % 0.9 % of appr. 30 % 
of fair value
+ munic. tax 0.2 %-0.7 %

1 %, in 2008, replaced by 
local gvmt charge

Wealth tax Abolished in 1997 Abolished in 2006 Abolished in 2006 0.7 % to local gvmt + up to 
0.4 % state tax for wealth > 
NOK 200 000

1.5% for wealth >
SEK1.5M

Inheritance tax Yes Yes (upcoming reform 2008) Yes, but only 5 % Yes (reform planned) Abolished

State income tax rates 
above minimum level

5.48 % bottom tax+
6 % + 15 % for higher wages 
+ labour mkt contr 8 %

9 % to 32 % Flat, 22.75 % 11.8% on ‘net gen. income’ 
+ surtax 0 % -12 %
+ nat.ins. 7.8 %

20 %-25 %

Lowest taxed wage 
level

NOK 44.000 < EUR 20.400, tax EUR 8 ISK 1.080.067 Wage minus a deduction of 
36 % of gross income, or 
MAX NOK 63.800,-

Tax on >106 % of full-time 
average wage earnings

Local government 
income tax rate

Flat, about 33.3 % 
incl. church tax

Flat, 16 %-21 % Flat, 11.52 %-13.03 % Flat, 16.2 % on ‘net general 
income

Flat, 29-34 %

Average effective 
income tax rate

37.3 % 26 %, av. taxed rate 
on earned income

24.8 % for av. worker 29.7 % for av. prod, worker

Highest marginal 
tax rate 63% Appr. 52 %-54 % < 36 % Wage inc. 47.8 % Appr. 51 % to 67 %
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severing proponents of such tax shifts claimed that this would create a double 
dividend both increasing labour supply and improving environment. The 
green tax shift involved an increase in environmental taxes in the order of 1- 
1.5 % of GDP. This implied the increase and introduction of a number of 
taxes on petrol, diesel, heating, electricity, waste, water, motor vehicles etc. 
In many cases tax rates actually came to exceed externalities connected with 
the taxed behaviour.

The nominal capital income tax rates vary from 0 % on capital gains on 
owner-occupied housing to 59.7 % on interests from bonds and bank deposits 
in case of a taxpayer with positive net capital income paying the top marginal 
tax rate. Between these extremities nominal tax rates are 15 % on annual 
yields from pension savings but on an accrual base, 1 % annually on the as­
sessed value of owner-occupied housing, 28-45 % on income from shares, 
33.3 % on negative net capital income and between 38.8 % to 59.7 % on in­
terests from bonds and bank deposits.

2.3 Finland: some developments
Since 1993 Finland has applied a dual income tax (DIT) system according to 
which an individual taxpayer can have two categories of income: capital in­
come and earned income. Each type of income can further consist of three 
different sources, namely: business income, personal income and agricultural 
income. Typical forms of capital income, also known as investment income, 
are dividends received from companies listed on the stock exchange, interest, 
rental income, income derived from processing land and soil, yield on prop­
erty or assets, capital gains from selling assets etc. Capital income is taxed at 
a flat rate of 28 per cent. Earned income could in simplified terms be defined 
as every form of income that does not qualify as capital income, consequently 
earned income mainly consists of wages, salaries and pensions. Earned in­
come is subject to a progressive state income tax and a proportional munici­
pal income tax. The separation into two categories of income and three 
sources of income is also applied to deductions and losses.

The most significant recent reform concerned the taxation of dividends. In 
2005 Finland abolished the old imputation-based model of dividend taxation, 
mainly because it was discriminatory towards foreign source dividend in 
comparison to domestic dividends. The imputation system eliminated eco­
nomic double taxation with respect to domestic dividend by providing a full 
credit of the corporate income tax paid by the distributing corporation at the 
shareholders level. Economic double taxation was, however, not eliminated 
with respect to foreign source dividend. This system obviously favored in­
vestments in domestic stock. Since 2005 a partial double taxation system is 
applied, under which corporate income is primarily taxed at the company and 
dividends are subsequently taxed at the shareholder. Domestic and foreign 



GENERAL LEGAL REPORT 17

source dividends are treated alike. The new dividend taxation model can, 
however, not be categorized as a simplification of the tax system due to its 
complicated construction.

The progressive state tax rate on earned income has almost yearly been 
slightly reduced and the capital income tax has in 2005 decreased from 29 per 
cent to 28 per cent. The wealth tax was abolished in 2005. Since 2006 capital 
gains are tax exempt if the value of the sold assets during the tax year does 
not exceed 1,000 EUR. Likewise capital losses are not deductible if the total 
acquisition cost of the assets does not exceed 1,000 EUR. The main purpose 
of this amendment was to facilitate the administrative work-load of the tax 
authorities.

2.4 Iceland: some developments
Income taxation of individuals in Iceland can broadly be divided into two ca­
tegories, taxation of wages and taxation of capital income. The latter refers to 
dividends, interests, capital gains and a few other items of income not derived 
from the employment or the conduct of business. Wages are subject to gen­
eral income tax and municipal tax, resulting in an average combined tax rate 
of 36.72 %. The rate is flat, i.e. there are no brackets, but the effective tax rate 
increases due to an annual personal allowance of ISK 385.800.- In general 
employees cannot deduct expenses, the significant available deduction is pen­
sion contribution. Capital income of individuals is subject to a flat tax rate of 
10 %. The 10 % capital tax is a gross based tax, i.e. no deductions are permit­
ted with the exception of the possibility of offsetting capital gains from the 
sale of shares with losses from the sale of shares within the same calendar 
year.

There are no clear indications on how the Icelandic tax system will be 
changed in the future. The exception to this is a declaration by the Icelandic 
government on the wage tax rate being lowered in the next few years.

2.5 Norway: some developments
The Norwegian tax system was recently reformed because of tax erosion due 
to various loopholes in the capital income taxation. The old dual tax system, 
with its wide and increasing difference between the marginal tax rate on capi­
tal and labour income, had made it necessary to implement splitting rules for 
self employed. Capital income was determined according to an assumed rate 
of return on capital stock, including a risk premium. The residual business in­
come, in excess of this imputed capital income, was taxed as personal in­
come. This split model applied to all ‘active owners’, given that at least 2/3 of 
the owners were classified as active owners. However, with the widening of 
the gap between tax rates on capital and labour income, and with a too liberal 
determination of capital income, the split model over time opened up various 
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loopholes for income evasion. The model was put under special investigation 
by the Office of the Auditor General of Norway in 2002. Among the findings 
was that the companies taxes according to the split model to a large extent 
were only those who gained from it. In the 2006 tax reform, the split model 
was replaced by the shareholder model.

The basic principle of the shareholder model is that the ordinary yield on 
investments is taxed only once (at the company level), whereas distributed 
profits exceeding the ordinary yield are also taxed at the shareholder level as 
general income at a flat rate of 28 per cent. In order to achieve the goal of 
such limited double taxation, the receiving individual is granted a so-called 
‘computed risk-free return’/’shielding deduction’ (skjermingsfradrag), which 
reduces the taxable dividend/capital gain

In the new system entrepreneurs can freely decide to get their entrepreneu­
rial income taxed as personal income as self-employed, or to organize their 
business activity as a stock company and get the income taxed as dividend, or 
to be employed in their own firm and get it taxes as wage income. This is 
made possible by tax rates which come close to closing the gap between la­
bour income and dividends; and imply therefore some double taxation of di­
vidends. The effect of the individual shareholder model is that dividends and 
capital gains exceeding a risk-free return on the investment is subject to eco­
nomic double taxation and taxed at a total marginal rate which is roughly in 
line with the top marginal rate on labour income. There is no longer any taxa­
tion at source (only upon distribution/sale of shares), no part of the income is 
deemed to be personal income and the taxation of dividends and capital gains 
apply irrespective of whether the shareholders are active or passive.

2.6 Sweden:recent developments
Some major reforms regarding both taxation of capital and employment have 
taken place during the last few years in Sweden. The tax on gifts and inheri­
tance was abolished in 2004. The reasons stated for the abolishment were the 
burden of inheritance taxes due increased tax values of real estate, differences 
in taxation of different types of shares, difficulties in transfer of SMEs to the 
next generation within families and problems due to advanced tax planning. 
The tax was also perceived to be inequitable. The tax was of minor impor­
tance to the government budget (2.6 billion SEK in 2004) but at the same 
time rather costly to administrate.

Also, in 2007 the net wealth tax was taken away. The existence of this tax 
had been debated for many years. The newly elected government decided to 
abolish the tax, as part of the ‘new’ tax policy. The wealth tax was perceived 
to be detrimental to the creation of risk capital in Sweden and is believed to 
have driven capital abroad. The Swedish Tax Agency (Skatteverket) has es­
timated that financial assets worth around 500 billion SEK are placed outside 
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Sweden. At least part of this outflow is believed to be caused by the wealth 
tax. Due to its construction the wealth tax also has encouraged tax planning 
and tax evasion. Certain shareholdings were exempted from tax while real es­
tate was taxed at full value. The tax has been viewed as inequitable and arbi­
trary, especially for ‘common people’ compared to wealthy individuals. In­
creases in housing prices have raised the wealth tax burden significantly for 
some real estate owners. Some of them have had to pay both state real estate 
tax and net wealth tax for their houses. To finance the reform, the proposal is 
to lower the limit for deduction for private pension premium payments.

One very important feature in the Swedish tax system is that some parts of 
dividends paid out to active owners in closely held private companies are ta­
xed as income from employment instead of capital income. Also, some parts 
of capital gains for active owners from the disposal of shares in those compa­
nies are taxed as income of employment. The objective of these rules is to 
prevent income transformation of what is viewed as ‘real’ income from em­
ployment (that is subject to progressive taxation) in those companies to low 
taxed capital income. The model for calculating what parts of dividends and 
capital gains should be taxed as income from employment are technically 
very complex. The tax rules have been changed a great number of times since 
they were introduced in 1991. Due to the complexity and design of legisla­
tion, a great number of court cases have been decided over the years regard­
ing the interpretation and the application of the rules, which in turn has led to 
reactions from the legislator. This part of legislation has been the target of a 
significant amount of tax planning.

3. Looking to the future

It seems that the most important tax policy trend is the tendency towards clos­
ing the gap between taxes on labour and capital. The large tax rate gap has 
been the basic tax evasion problem of the Nordic dual income tax system. 
Norway has recently shown the way with their shareholder model, together 
with heavy reductions in marginal tax rates for wage income. In all other 
Nordic countries, marginal rates for wage income have come down as well, 
most dramatically on Iceland, while at the same time, taxation of capital in­
come has been increased, especially in Finland, Iceland and Norway.

The remaining ‘big question’ obviously is the future of the current Nordic 
dual income tax model. Should we move towards an unified flat tax rate (or 
rate schedule) for capital and earned income? Or should we abolish the dual­
ity and move towards the European comprehensive income tax system with 
progressive tax rates? One possibility is naturally to ‘wait and see’. The cur­
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rent tax systems seem to function reasonably well according to the majority 
of seminar participants.

The late Professor Kari S. Tikka was one of the most prominent advocates 
of the flat rate tax system. He pointed out the many disadvantages of the cur­
rent dual income tax systems. The vast majority of taxpayers receive mainly 
progressively taxed earned income. Since medium-sized earned income gen­
erally is taxed at a higher rate than capital income, it leads to the fact that em­
ployees pay more tax in proportion to their income than individuals with con­
siderable capital income. The progressive taxation of earned income might 
also discourage foreign labour from coming to the Nordic countries. The sys­
tem based on a steep progression doesn’t either encourage individuals to in­
crease their total earned income by further work. Professor Tikka saw a gen­
eral flat-rate tax system, according to which earned income and capital in­
come is taxed with the same rate, as the solution to many problems and he 
even predicted that such taxation will be introduced in a not so distant future.

The ongoing globalization of tax problems is another big issue. Taxation 
in a small open economy is under constant pressure. EU law has an increas­
ing impact on national taxation of individuals in Member States. Tax har­
monization continues, although slowly. A common tax base for all European 
firms may become a reality in the somewhat distant future.



Economic General Report

**
Eva Liljeblom

1. Introduction

The Nordic states pioneered in a broad implementation of the dual income tax 
model in the late eighties and early nineties. Also, several steps were taken 
towards tax rate reductions and a broadering of the tax base, probably more 
extensively than in other OECD-countries before. On the other hand, the need 
for tax reductions has also been large since the welfare state model of the 
Nordic states has lead to high overall tax burdens, and the challenge to main­
tain the model in a rapidly globalizing world is high. The purpose of this gen­
eral report is to 1) produce a survey of the general trends in the taxation of 
capital and wage income in the Nordic countries, 2) discuss the potential 
problems of income transformation and tax evasion which have been encoun­
tered, and 3) also summarize some of the recent debate and plans concerning 
(the integration of?) capital and wage income taxation.

The report is organized as follows. In Section 2, a brief survey of the cur­
rent systems in the Nordic countries is given. In Section 3, a summary of the 
main reforms during the last 10-15 years is given. Section 4 discusses prob­
lems encountered. Finally, conclusions are given in Section 5.

2. Taxation of wage and capital income in the Nordic countries

The tax systems in Finland, Norway and Sweden are versions of a dual tax 
system, where wage and capital incomes are separated, and wage income ta­
xed at a progressive rate whereas a flat tax (lower than that on wage income) 
is applied on capital income. Also in Denmark, positive and negative income

* Original title: Taxation of capital and wage income: Towards separated or more inte­
grated personal tax systems?

** Professor, Swedish School of Economics And Business Administration,
e-mail: eva.liljeblom@hanken.fi



22 EVA LILJEBLOM

Figure 1: Total tax ratio as percentage of GDP, 
2005, for a selection of countries

«0

Source: OECD Revenue Statistics 1965-2006, 2007 Edition
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is taxed at lower rates than labour income, and the tax system could be char­
acterized as a hybrid dual/classical system, with several different tax rates on 
capital. The current taxation systems are the results of major reforms in the 
1980’s (Denmark 1987, Iceland 1987) and 1990’s (Sweden 1991, Norway 
1992, and Finland 1993). For all the Nordic countries, taxes as percentage of 
GDP are among the highest as compared to other OECD countries, as shown 
in Figure 1.

A large part of the tax revenues in the Nordic countries are due to taxation 
of labour income. Table 1 shows the development of the share of labour and 
capital related taxes as percentage of overall tax revenues in the Nordic coun­
tries. Some shift towards relying more on other forms of taxation than taxes 
on labour income can be seen (in most countries, some form of environ­
mental (green) taxes have obtained a higher weight).

Table 1: Labour and capital related taxes as percentage 
of total tax revenues in the Nordic countries

Year 1996* 2001 2006**

Panel A. Labour income (inch social security 
contributions)
Denmark 56% 56% 52%
Finland 62% 59% 58%
Island1 44% 56% 57%
Norway2 46% 44% 40%
Sweden 63% 65% 61%

Panel B. Capital and wealth income (including 
tax on corporate profits)
Denmark 12% 11% 14%
Finland 7% 12% 10%
Island 9% 8% 6%
Norway3 6% 7% 6%
Sweden 10% 10% 13%

* For the year 1995 for Finland, ** Estimate. Actual share in 2005 for Finland.
1 Includes taxes on profit.
2 Tax on ordinary income persons, and surtax
3 Tax on ordinary income companies, and wealth tax

Source: The country reports, tax statistics by the Ministry of Finance in Finland.

In Sweden, approximately 61 % of total taxes in 2006 are due to taxes on la­
bour, whereas taxes on capital only constitute 13 %. Both numbers are some­
what lower in Finland and Denmark, where sales taxes and duties form a lar­
ger proportion of overall tax revenues. In Norway, taxes related to petroleum 
activity increase the overall tax revenues and hence reduce the relative shares 
of labour and capital taxes.
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2.1 Taxation of wage and wage related income in the Nordic countries 
Table 2 gives a brief survey of features of the current taxation of wage in­
come in the Nordic countries. Common for all countries is a broad tax base 
(with few deductions), a heavy progression in the overall taxation of wage in­
come, and high marginal tax rates in the highest tax brackets. However, only 
a small part of the population falls in these high tax classes (in Finland, only 
5 % of earners face a marginal tax rate over 50 %, while in Denmark, only 
about 1 % of the taxpayers pay 50 % or more in effective average tax).

The progression for salary income is generated in different ways in the dif­
ferent countries. In Denmark, Finland and Sweden, state taxes are progres­
sive. In Norway, the progressive element in the personal income tax base is 
mainly due to social security contributions, and surtax. Figure 2 shows the 
levels of marginal tax rates, including employer’s social security compensa­
tions, in 3 different wage income categories, for the 5 Nordic countries as 
well as for 15 European Union and the OECD countries. As is evident from 
the figure, Sweden as well as Finland - and in the high income category, 
Denmark - dominate in terms of highest marginal tax rates, while Island has 
the lowest marginal tax rates. These have moreover come done since that 
(since year 2005 in the Figure for Iceland, being less than 36 % in 2007). In 
2007, Iceland has a fully flat tax for labour income.

Marginal tax rates including employee’s social security contributions

Figure 2: Marginal tax rates on labour on different wage levels 
in the Nordic countries, the EU15 and the OECD averages.

Single person without children in 2006,1 per cent

too % 107%
Orow vs«» In % o« APW

The EU15 and OECD averages and numbers for Iceland are from 2005.
Source: OECD Taxing Wages 2000-2005 and the ministries of finance in the Nordic countries 
(also: Häkkinen Skans and Sellegren (2007)



Table 2: Summary of the current (2007) taxation of wage income in the Nordic countries

Denmark Finland Island Norway Sweden

Dual tax system Hybrid dual / classical system YES YES YES YES

State income progression YES YES NO YES for ‘personal income’ YES

State income tax rates 
above minimum level

5.48 % bottom tax
+ 6 %+l 5 % for higher wages 
+ labour mkt contr 8 %

9 % to 32 % Flat, 22.75 % 11.8 % on ‘net gen. income’ 
+ surtax 0 % -12 %
+ nat.ins. 7.8 %

20 %-25 %

Lowest taxable income 
level for state tax

>DKK 39.500 <EUR 20.400, tax EUR 8 ISK 1.080.067 Wage minus a deduction of 
36 % of gross income, or 
MAX NOK 63.800,-

SEK316 700

Local government income 
tax rate

Flat, about 32 % incl. health 
care contribution

Flat, 16 %- 21 % Flat, 11.52 %-l 3.03 % Flat, 16.2 % on ‘net general 
income’

Flat, 29-34 %

Average effective income 
tax rate

37.3 % 26 %, av. taxed rate on 
earned income

24.8 % for av. worker 27.6 % for average wage

Marginal tax rate 
(MRT) for average wage*

49.2 % 50 % of taxpayers face 
MRT >40 %.

About 35 % for av. worker 47.8 % on wage income 51.6%

Highest marginal tax rate 63% Appr. 52 %-54 % <36% Wage inc. 47.8 % 56.55 % on average

Other wage taxes Church tax Church tax 1 %- 2.25 %

Health insurance / social 
security / pension 
contributions

Health care contribution 8 % Health ins. 2.03 %, 
unemploym. insurance 
0.58 %, pension contribution 
4.3 %-5.4 %

Pensions funded privately Social security 10.7 % self­
employed, 7.8 % wage 
income

Pension contribution 7 %, 
MAX 25.100; from 2006 
off-setted by tax credit

Deductions Earned income credit, travel 
costs etc.

Wage related cost, earned 
income credit, pension etc. 
premiums, low income 
credits, household work 
credit

Travel costs, mortgage 
interest, trade union fees etc. 
+ standard personal 
allowance

Work related costs, private 
pension contributions. In 
2007, earned income tax 
credit.

* Not including employers' social security contributions

ECO
N

O
M

IC G
EN

ERA
L REPO

RT 
25



26 EVA LILJEBLOM

Table 2 also shows that the division of taxes between state and local govern­
ment vary a lot in these five Nordic countries. Analyzing the total tax burden 
is also made tricky by of the various forms of health insurance/social security 
payments by the employee. The figures in Table 2 do not include the em­
ployer’s social security contribution.

2.2 . Taxation of capital and capital related income in the Nordic 
countries

Next, we will take a brief look at the taxation of capital in the five Nordic 
countries. Table 3 summarizes main features of the systems for taxation of 
capital in these countries.

Some common trends can be seen from the table. First of all, except for 
Iceland, corporate taxes are now on rather similar levels. The countries have 
mostly followed the trend in the OECD countries in somewhat reducing cor­
porate tax rates over time. Secondly, three of the countries have abolished the 
wealth (property) tax during the last 10 years. Sweden is instead about to 
abolish the inheritance tax in 2007 (a debate on adjusting the inheritance tax 
rates down in Finland has also been ongoing). Thirdly, taxation of capital is 
flat in all of these countries with the exception of Denmark. On Iceland, the 
capital income tax was only introduced in 1997. Fourth, in all these countries, 
dividends from corporations are now subject to at least some double taxation. 
In the next section, we will look more closely at the various major tax re­
forms in the Nordic countries during the last some ten years.

3. Recent trends and reforms

Concerning the taxation of labour income, one recent trend is some reduction 
in average or marginal tax rates. E.g. in Sweden. a multi-year programme was 
completed in 2006 with income tax reductions to compensate for employee 
pension contributions.1 The pension contribution is now fully off-set by a tax 
credit. As a result, the marginal tax rates for the average income earner have 
been reduced by 5 per cent. More reductions are to be expected due to the 
new government’s actions. Taxes on labour are expected to decrease by about 
SEK 40 billion between 2006 and 2008, as a result of the introduction of the 
in-work tax credit. Eamed-income credit decreases the marginal tax rate for 
the lowest income by approximately 3 percentage points, leaving higher mar­
ginal income tax rates unchanged. In combination with the reduced income

1. Employees and self-employed pay a general pension contribution of 7 per cent, though 
maximum SEK 25 100 a year.



Table 3: Summary of the taxation of capital income in the Nordic countries

Denmark Finland Island Norway Sweden

Dual tax system Hybrid dual / classical syst. YES YES YES YES

Double taxation of 
dividends / yields 
(corporate + income tax)?

28-45 % on income from 
shares

Of dividends from listed 
firms to persons, 70 % taxed. 
Separate tax rules for non­
listed.

Yes but only at 10 % Excess distributed profits 
double-taxed

Full double-taxation 
of dividends

Progression in taxation 
of capital income

Many different tax rates, 
0-59.7 %, 33 % for negative 
cap. income

Flat tax of 28 % Flat tax of 10 % for capital 
income

Flat tax of 28 % Flat tax of 30 %

Corporate tax rate Flat 30 % Flat 26 % Flat 18 % Flat 28 % Flat 28 %

Real estate tax 1 % annually on assessed value 
if owner-occupied

0.22 %-1 % (3 %) paid 
to municipality

0.310 % to 0.625 % 0.9 % of appr. 30 % of fair 
value+ munic. tax 0.2 %-
0.7 %

1 %, in 2008, instead 
a local gvmt charge

Wealth tax Abolished in 1997 Abolished in 2006 Abolished in 2006 0.7 % to local gvmt + up to 
0.4 % state tax for wealth > 
NOK200 000

Abolished 2007

Inheritance tax YES YES YES, only 5 % YES Abolished 2005

Tax on pension fund 
earnings

Tax 15 % on annual yields, 
accrual based

No, paid pension are taxed Yes, 15 % to 27 %, 
paid by funds

Stamp duty tax or similar 0.6 %-l .5 % on purchase 
of real estate

1.6 % or 4 % for house, land, 
stocks (unlisted)

2.5 % property transfer tax 1.5 %(-3 %) of property 
value on purchase
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replacement rates in unemployment benefits, earned income tax credit is ex­
pected to improve employment rates and lower structural unemployment. 
Meanwhile, the effect on average hours worked by those already employed is 
uncertain. Finally, the government has announced further cuts on labour in­
come tax in 2008, with an expected effect of a 1.1 percentage point reduction 
in marginal tax rates for wage incomes between SEK 120 000 and SEK 280 
000. The tax base has in turn been slightly broadened, since e.g. tax deduc­
tions for union and unemployment insurance membership fees have been 
abolished in 2007. This counteracts to some extent the effect of the earned in­
come tax credit, as membership fees are mostly paid by those who work.

In Finland, the progressive state tax on earned income has almost annually 
been slightly reduced. Also in Denmark, the tax schedule has become flatter 
and marginal taxes have decreased over the years (e.g. the average marginal 
tax rate has come down from 49.3 % in 1994, to 44.4 % in 2007). At the 
same time, the tax base has been broadened by the elimination of many de­
ductions. In Norway, tax rates for wage income have been rather sta­
ble during the last 10 years, while there is a dramatic reduction in marginal 
tax rates from top levels in bracket 2 of about 65 % as late as in 2004, to to­
day’s levels of around 50 % for wage income/income for a self-employed. 
This reduction was performed by decreases in surtax on personal income due 
to tax cuts in 2005 and 2006, i.e. a reduction of the top tax rates on personal 
income, in order to close the gap between the top marginal tax rates on labour 
and capital income.

Figure 3: Reducing the Top Ta : Rate om Private Income

» I»«« ’*(«» fx« »*. >* U«, »«i

Source: Gissurarson and Mitchell (2007)
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However, the most dramatic tax reform of labour income has been under­
taken by Iceland. Due to cuts in tax rates, and the flat tax for wage income, 
marginal tax rate have rapidly come down from a level of approximately 
47 % in 1994, to today’s level of slightly below 36 %. This single-rate tax 
system is remarkable at least for two reasons. First, it reflects a continued sys­
tematic effort to dramatically reduce marginal tax rates on wages, thereby 
aiming to give higher incentives for work. But second, and perhaps even 
more important, policy makers in Iceland decided that it was no longer desir­
able to distinguish between taxpayers with different wage levels.

Several major reforms have also touched the taxation of capital income. 
One category of reforms deals with the introduction of partial dual taxation of 
corporate dividends in countries which had aimed at a neutral treatment of 
yields on bonds and stocks, i.e. Finland and Norway. Both countries had ear­
lier tried to avoid double taxation. Finland with the use of an imputation tax 
credit and equal tax rates for capital income and corporate profits, and Nor­
way, with a split system and equal capital income and corporate tax rates) ha­
ve made some adjustments.

One reason for the reform in Finland was that the old system discrimi­
nated between domestic and foreign dividend receivers (the domestic ones 
obtained the dividend tax-free, while foreigners had to pay the stamp duty 
tax), as also the European Court of Justice made clear in their decision. The 
new system from 2005 implies a tax of 28 % on 70 % of the corporate divi­
dends, with tax exemptions for very low levels of dividend income. The ef­
fective tax on 1 euro of corporate profits, distributed out as dividends is thus 
0.26+0.7*0.28*(l-0.26), i.e. 40.5 %.

In Norway, the tax system was reformed because of tax erosion due to va­
rious loopholes/too liberal definitions for capital income. The old dual tax 
system, with its wide and increasing difference between the marginal tax rate 
on capital and labour income, had made it necessary to implement splitting 
rules for self employed. Capital income was determined according to an as­
sumed rate of return on capital stock, including a risk premium. The residual 
business income, in excess of this imputed capital income, was taxed as per­
sonal income. This split model applied to all ‘active owners’, given that at 
least 2/3 of the owners were classified as active owners. However, with the 
widening of the gap between tax rates on capital and labour income, and with 
a too liberal determination of capital income, the split model over time ope­
ned up various loopholes for income evasion. The model was put under spe­
cial investigation by the Office of the Auditor General of Norway in 2002. 
Among the findings was that the companies taxes according to the split mo­
del to a large extent were only those who gained from it. In the 2006 tax re­
form, the split model was replaced by the shareholder model.
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In the new system (the so-called ‘shareholder model’) from 2006, entre­
preneurs can freely decide to get their entrepreneurial income taxed as per­
sonal income as self-employed, or to organize their business activity as a 
stock company and get the income taxed as dividend, or to be employed in 
their own firm and get it taxes as wage income. This is made possible by tax 
rates which come close to closing the gap between labour income and divi­
dends; and imply therefore some double taxation of dividends. Figure 4 illus­
trates the closing of the gap between capital and labour income in Norway.

Other reforms concerning the taxation of capital income include the intro­
duction of capital income taxation in Iceland in 1997. The income from it 
was 2 % of total tax receipts in 2000, and has been increasing to 3.8 % in 
2005. It is notable that the tax rate is only 10 %. Changes in the real estate tax 
in Sweden are also expected. It has been criticized for being unfair and having 
no popular support. With its linkage to the market values, the real estate tax 
affects unpredictably on individuals who own their homes. It has been argued 
that individuals after a long life of industrious repayments have reduced their 
debts in order to be able to stay in their home even when their income falls 
are affected by the real estate tax. In view of this, the national real estate tax 
on housing will be abolished as of 1 January 2008. The Government intends 
to replace the national real estate tax by a low local government charge.

Figure 4: Marginal tax rates on dividends and labour income 2004-2006

0 Labour income ■ Dividends

Source: The Ministry of Finance, Norway. Also: Jacobsen (2007)
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Finally, a shift towards environmental taxes as complement to taxation of 
capital, labour, and regular consumption (through value-added taxes) is seen 
in most countries. In Denmark, changes in environmental taxes were made in 
the 1994 and 1999 reforms. In total, environmental taxes were increased by 
approximately 20 billion DKK during the period of 1994 to 2002 (the same 
magnitude as the personal income tax cuts in those years). In Sweden, the 
green tax reform that began in 2001 increased the environmentally related in­
direct taxes and reduced the taxes on labour income by increasing the basic 
allowance. This lead to a slight increase in the marginal tax rate between 
2002 and 2004. The aim was to increase the environmentally related indirect 
taxes by SEK 30 billion and reduce the taxes on labour by the same amount. 
By 2006, green tax swap worth SEK 15 billion had been put through. The fo­
cus of the green tax reform was more on the income distribution effects than 
increasing the economic efficiency.

4. Some encountered problems and effects

Income shifting, a typical problem for a dual tax system if the wedge between 
tax rates for labour and capital is high, has been encountered in most Nordic 
countries. Income shifting in Norway under the split-rule has already been 
discussed in section 3 of this report. The new Shareholder model in Norway, 
with only a narrow gap between labour and capital income, independent of 
the organizational form, is expected to work better in this sense. However, 
there are a few problems also with the new model. For practical reasons, the 
rate of return allowance (RRA) used to determine the ‘proper’ return on capi­
tal, is given to the shareholders at the end of the year, regardless of the actual 
time the share has been in the taxpayers’ possession. The idea is that if you 
sell a share (for instance after six months and thereby loose six months of 
RRA) this will be reflected in the sales price of the share. It would be practi­
cally impossible to keep track of the exact time of ownership for all taxpay­
ers. This gives some obvious incentives to increase the portfolio of shares 
around the year-end, to increase the RRA. For this form of year-end trading 
to be profitable, the counterparty of the transaction has to be tax exempt, 
since otherwise the seller’s loss of RRA would have to be compensated by a 
higher realization price. The risk for year-end trading would be a modest pro­
blem if the number of tax exempt sellers would be negligible. However, an 
important part of the 2006 was that corporate shareholders are exempt from 
dividend and gains tax. Also, institutional investors such as mutual funds ty­
pically are tax-exempt. Hence, the rule would have opened the floor for large 
year end trading, which would have undermined the dividend tax. The solu­
tion implemented by the government was that the shareholder looses any un­
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utilized RRA when the share is realized. This distorts the neutrality properties 
of the model, since it eliminates the sharing of also downside risk with the 
government. As a result, the model discriminates against risky projects.2

2. Another problem that had to be solved was the opportunity to transform equity to debt, 
by setting up loan arrangements from the investor to the firm. In this way, the investor 
would be able to transform double taxed share income to single taxed interests. To 
avoid this, interests from firms to persons that exceeds a certain rate is taxed in line 
with ordinary dividends (except interest on ordinary tradable bonds).

On Iceland, where the gap between the flat rates on capital (now 10 %) 
and the marginal tax rate for wage income (now 47.8 %) has been even 
higher than what it now is, following signs of probable income shifting have 
been observed. By a change in the tax code effective since January 1st, 1995 
individuals were allowed to organize their economic activity in a limited li­
ability company. Share(s) of such companies are hold by only one person. In­
dividuals who wished to reduce the effect of risk associated with their eco­
nomic activity on their family finances had to establish a full fledged limited 
liability company, a process made costly and cumbersome by increased for­
mal demands against such companies. Many individuals, specially fishers and 
farmers have made use of the change. The change was intended to make it 
easier to draw a line between a person and the economic activity pursued by 
that person and allocate the risk associated with the economic activity to the 
personal one shareholder company. The tax-burden associated with either 
form of organizing economic activity should be similar. The municipalities 
claim that there has been a shift so that the one man companies have induced 
a redefinition of personal income from labour income (which is part of the 
base for the municipality income tax) to capital income. If correct, then the 
single shareholder companies have induced a reduction in the tax burden as 
capital income is taxed at a lower rate than personal income. Furthermore, it 
would also have narrowed the tax base of the municipalities.

Income shifting has also been observed to be a problem in Sweden. Under 
the dual income tax system, capital income is taxed at a lower rate than the 
top marginal tax rates on labor income, and the preferential tax treatment of 
capital income is reinforced because of the fact that social security taxes are 
levied only on labor income. Thus, the taxpayer’s total tax bill depends not 
only on his total income, but also on his income division. This has created 
new room for tax avoidance, especially for owners of small business firms 
who are able to lower tax payments by transforming labor income subject to 
high marginal tax rates into capital income subject to low tax rates. As a re­
sult of the ongoing debate, among other things, the Swedish Minister for Fi­
nance has ask Professor Peter Birch Sorensen, University of Copenhagen, to 
examine if the Swedish tax system still fulfills the neutrality conditions that 
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was established in the tax reform of 1991. Sorensen is expected to complete 
the study at the end of 2007.

Another effect encountered in the Nordic countries is the negative effect 
on labour supply, caused by the high marginal tax rates on wage income. E.g. 
in Sweden, the overall high taxation of labour income3 gives strong incentives 
to work short hours. In combination with employers’ contributions, municipal 
income taxes and consumption taxes, the state income tax means that 35 per 
cent of the full time employed face marginal taxes above 70 per cent. The 
negative effects are particularly tangible in the area of domestic services. As a 
result, these services are either not carried out at all or are performed in the 
informal sector.4 This has negative effects on labour supply, specially the la­
bour supply of women, and makes it difficult to reconcile work and family 
life. Therefore, the government introduced an income tax credit for private 
households’ purchase of domestic services in July 2007. The tax reduction 
amounts to half of the labour cost with an annual ceiling for the tax credit of 
SEK 50 000 per person. The domestic services include for example cleaning, 
washing, ironing, gardening, cooking and baby-sitting. In Finland, a similar 
but more modest credit for household services has been in use for a few years 
(in 2007, the maximum amount for the credit is EUR 2,300; 60 % of the ac­
tual costs can be deducted against the credit).

3. In 2004, Sweden was the only EU country where the tax-to-GDP ratio including social 
security contributions exceeded the 50 per cent mark (European Commission, 2006).

4. A survey made by the Swedish Tax Agency indeed showed that the Swedes had re­
laxed attitude towards performing or purchasing undeclared work. There is a discrep­
ancy in the national accounts between income in society and household expenditure, 
which indicates that undeclared work could amount up to SEK 115-120 billion. The 
government has announced a number of measures that will contribute to a reduction in 
fraud and incorrect payments of benefits.

5. Conclusions

Several signs indicate that there is some trend in the Nordic countries, to­
wards closing the gap between taxes on labour and capital. Norway has re­
cently gone the full way out with their Shareholder model, together with hea­
vy reductions in marginal tax rates for wage income. In all other Nordic 
countries, marginal rates for wage income have come down as well, most 
dramatically on Iceland, while at the same time, taxation of capital income 
has been increased, especially in Finland and Norway (with partial dual taxa­
tion of dividends), and on Iceland (with the introduction of a capital income 
tax in 1997). However, several countries still report on problems due to in­
come shifting (which would call for further reductions of the tax wedge), and 
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problems with a low supply of labour. Despite these problems, the Nordic 
welfare model seems however still viable, even allowing for further tax cuts 
as the economic conditions have been good. Tax reductions for labour in­
come have also been partly financed by a shift towards environmental 
(‘green’) taxes.
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1 "���� � / � "* �� ���&� �#� �� ��  ��&� ��� $�! � � � �� �

	 ���&� �/ � / � * ��, � �"�"#� ��� ��� * �"� * ��� �&". &�� * ! �&� �� � � . � * � � 8%�#� , "�� ���� $� L
�"� * �%� � / %��� �� � ��"/ "�� ! ��� 8��* � ; � � �&� �� %%�#� , "�� ���� $�� � �� %�1 "���, � � � � � �3�. � � L
! 8� ��3�� � �� � ! 8#� ! �� * ! �� �/ � �� �8*" � � / �#� , "�� ���� $�%3%�� / �� ! � , �� ! ��� ��"%��"� � �3�
�&� ��/ � � � �� / , &� %"%�1 "���� � �, 8��� * �� #&"� ; "* . �� �! 8� ���� $� �"� * ��  �#� , "�� ��� * ! ��� L
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� &� �� � * "%&��� $=�� =� � � =�� �"� �"%�� / � * . ��&� �&". &� %��"*��&� �1 � ��! ��� "*#� ��&� �
/ "! �9A) ( "� %��&� �� � �"� �&� %�� � � * �; � �3"* . �� � �1 � � * �DH�O�� * ! �C' �O�1 "�&�� * �� ; � �L
� . � ��  �* � � � �3�DA�O��� � � * �� ; � � ��&� �, � �"� ! �9A) H=' ( ( ) ��&� ��� $=�� =� � � =�� �"� �&� %�
� � � * �� � �� �"; � �3�#� *%�� * ��� * ! ��&� � � �&� ; � �� � � * �* � �#�� � ���� � * ! %�"* ��&� �� ; � � � ����� $�
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� 8�"* . ��&� ��� %���1 � �! � #� ! � %��&� �; � �"� �"� * �"* ��&� �� � �"� �"%�/ � %��3�! 8� ��� �� #� L
* � / "#��� � * ! %�� * ! ��� �� ��� %%� ��! � . � � � ��� �! "� � #��#&� * . � %�"* ��� $�, � �"#3��� ��"%�� �%� �
1 � ��&�* � �"* . ��&� ��/ � %���  ��&� �� * � �, � "* ��#&� * . � �"* ��&� �� � �"� � � � / �9AAF��� �9AAD�
1 � %�! 8� ��� �� ��� #&*"#� ��#&� * . � �"*��&� �� � * �  "�%�%3%�� / �1 &� �� �� � * �  "�%�%"*#� �
9AAD�&� %�� � � * �, � "! �� 8��� * �� �. � � %%�� � %� �� * ! ��&� * ��� $� ! �� ���&� �, � �%� * � ���� ; � ��

� &� �� � * "%&��� $�%��8#�8�� �! "  � �%� � � / �/ � %��� �&� ��#� 8*��"� %�! 8� ��� ��&� �� �L
/ � %��#� / , �� �� �� � %� *#� ��  �%� #"� ��%� #8�"�3�#� * ��"� 8�"� *%��- &� �� ��&� �� � +� �� ; L
� � � . � � � ��%� #"� ��%� #8�"�3�#� * ��"� 8�"� *%�"%�' H�O��  ��� �� ���� $� %��&� �� � * "%&�%&� �� �
"%�* � 1 ��� %%��&� *�F�O���*%�� � ! �� � * / � �� �� � �"� %�&� � ; "�3�� *�, � �%� * � ��"*#� / � �
�� $� %�/ � � "* . �8, �C( �O��  ��� �� ���� $� %��� &� �#� / � "* � ! �%&� �� ��  �, � �%� * � ��"*#� / � �
�� $� %�� * ! �%� #"� ��%� #8�"�3�#� * ��"� 8�"� *%<�1 &"#&�"%��&� �/ � . * "�8! � ��  �� � � ��� #� L
* � / "#�"/ , � � �� *#� <�"%�&� 1 � ; � � �"* ��"* � �1 "�&�/ � %��� �&� ��� � +� �#� 8* ��"� %�

� � � �� �9�%&� 1 %��&� ��� $�%��8#�8�� � � ��%� �� #�� ! �3� � �%�! 8�"* . ��&� �, � �"� ! �9A) H�
�� �' ( ( ) ��� &� �� ; � � � ���, "#�8�� �%&� 1 %�� � � "��3�#� *%�� * ���� $�%��8#�8�� �! 8�"* . ��&� �
�1 � �! � #� ! � %<��&� 8. &�%� / � �%/ � ��� ��#&� * . � %�&� ; � ��� � � * �, �� #� �

� &� �%&� �� ��  �"*#� / � ��� $� %�� %�, � � ���  ��� �� ���� $� %�&� %�� � � * �"*#�� � %"* . �� ; � ��
�&� �, � �"� ! � � � / �?8%��� � �� 1 �CB�O�"*�9A) H��� �* � 1 �/ � � � ��&� * �CA�O��2 � "* �3<��&� �
"* ��� ! 8#�"� *��  ��&� ��� � � 8��/ � �� � ��#� * ��"� 8�"� * 9�"*�9AAD�� * ! ��&� �#� * �"*8� ! �
� � � � ! � * "* . ��  ��� $�� � %� %<�1 &"#&�&� %�* � ��� � � * � 8��3��   %� ��� 3��&� �� � ! 8#�"� *%�"* �
�&� �� �&� ��, � �%� * � ��"*#� / � ��� $� %<�&� ; � �#� 8%� ! ��&"%�
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#�� � %"* . � � � / �FH�O��� �FD�O��� � &"* ! ��&"%�! � #�� � %� ��"� %�/ � "* �3�� * �"*#�� � %� �"* �
�&� �� � ; � *8� � � � / ��&� �� 	 � ��  �� � � 8* ! �' �O=, � "* ��� * ! �� �! � #�� � %� �"*�! 8�"� %�� * �
%, � #" "#�. � � ! %�� * ! �%� �; "#� %�� * ! ��� � *%� #�"� *%��  �C�O=, � "* ���� &� �%&� �� ��  �! 8�"� %�
� * �%, � #" "#�. � � ! %�� * ! �%� �; "#� %�&� %��&8%�� � � * �! � #�� � %"* . �� ; � * ��&� 8. &�� �. � � � * �
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F�� �* �� � ! 8#�"� * ��� ��&� �, � �%� * � ���� $�%3%�� /

( !" � � 0� �� � � �#� � �
- "�&"* �� � * "%&��� $��� 1 <�"*#� / � �&� %�%"*#� �9A( F� � �/ � ! ��&� ��� $�� � %� �1 &� * �#� �L
#8�� �"* . ��� $��� �� � �&�%�� �� �� * ! �/ 8*"#", � �"�"� %��� &� �#� *#� , ���  �"*#� / � �1 "�&"* �
� � * "%&��� $��� 1 �&� %�� � � * ��� "! �! � 1 * �"* �%� #�"� *%�D�� * ! �C��  ��&� �	 #��� * �� �� �� �� � L
$� �"� * �6%�� �%%� � ��� �� ; � * �6� � 77�"* �1 &"#&�%� #�"� *%��&� �, � %"�"; � �� * ! �* � . � �"; � �! � L
�"/ "�� �"� *%��  ��&� �#� *#� , ��� � � �%�� �� ! ��� � �V�D�. � � 8* ! %�� �� � � � ! �� � %"%��  �#� �#8�� L
�"� *<�� 8��"%��"/ "�� ! �"* �� � �V�C�1 &"#&�. � � 8* ! %�� �, �"*#", �� ��  �� � � �"%� �"� *�� * ! ��&� ��
#� , "�� ��. � "*%�� � � ��� $=� $� / , ��8* �� %%��&� 3�&� ; � �� � � * �� � �* � ! �� %�, � � ���  �� 8%"* � %%�
� � �%, � #8�� �"� * �

� "*#� �9A( F<�� �*8/ � � ���  �� / � * ! / � * �%��� ��� $�� #�%�&� ; � �� � %8��� ! �"*�� * �� $L
�� *%"� * ��  ��&� ��� $�� � %� �%� ��&� ��#� , "�� ��. � "*%<�� $#� , �� � ��#� ��� "* �� $#� , �"� *%<�� � � �
"*#�8! � ! �"* ��&� ��� $�� � %� ���* �� � * "%&��� $��� 1 ��&� �� �� � � ��&� � �  � � � �%, � #"� ��� #�%�� * �
�� $� �"� *��  �#� , "�� ��. � "*%�1 &"#&�� � . 8�� �� ��&� ��� $� �"� *��  �#� , "�� ��. � "*%� � � / �
� � * ! %<�, � � , � � �3�� * ! �%&� �� %<�?8%��� %��&� �	 #��� * �� � , � � #"� �"� * ��� 3%�! � 1 * �, � � ; "L
%"� *%�� * ��&� �� � . 8�� �"� * ��  �, � �  "��� * ! ��� %%�� * �! � , � � #"� � �� �� %%� �%�' �� &� �#� , "�� ��
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; � *#� � � %� � �*"* . %�� ; � *�6� � � 77<�	 #��� *�� � $� �"� *��  �+� , "�� ��� � "*%�� *�� &� � � %�6� � �"� =�
� ; � *#� � � %� � �* "* . %�� ; � * �6	 � � 77�� * ! �	 #��� * �� � , � � #"� �"� * �6�  %� �"; * "* . %�� ; � * �6	 � 77�

� &� ��� $� �"� * �"�%� � �"%�� � . 8�� �� ! �"* ��&� �	 #��� * �� � �%� * � ���*#� / � �� � $�6, � �%� *L
%� � ��� �� ; � * �6� � � 77�1 &"#&�. � � 8* ! %��&� � � ��� 1 "* . ��3, � %��  �"*#� / � 0

9� � � $� � �� �"*#� / � <�� � � �V�'
' � � � �%� * � ��"*#� / � <�� � � �V�F
F� +� , "�� ��"*#� / � <�� � � �V�D�
D� +� +�"*#� / � <�� � � �V�D�

� � $� � �� �. � * � � � ��"*#� / � �� / � 8* �%��� ��&� �%8/ ��  �, � �%� * � ��"*#� / � �� * ! �#� , "�� ��
"*#� / � �1 "�&�� �! � ! 8#�"� *��  �� %%� %%/ � * ��� ��� 1 � *#� ��	 %%� %%/ � * ��� ��� 1 � *#� �
�3, "#� ��3�#� *%"%�%��  �� $, � *%� %�1 &"#&�1 � . � �� � �* � �%�#� *�! � ! 8#��"* ��&� �"*#� / � �
%�� �� / � * ���� ��1 "����3, "#� ��3�� � �� ��� 1 � *#� %� � ���� � *%, � � �� �"� *<�8* � / , �� 3/ � * ��
"*%8�� *#� <��� � ! � �8*"� *� � � %�� * ! �� �&� ��1 � . � �� � �* � ��� $, � *%� %�6�&� �%� =#� ��� ! �
W�". * "* . %/ X%%". � � � � ! � � . Y7��	 �%� �� * �� � �* � ! �"*#� / � ��� $�#�� ! "��"%�! � ! 8#�� ! �

� � �%� * � ��"*#� / � �"%�"* �� � � �V�F�! �  "* � ! �� %�Q����� *3�"*#� / � �1 &"#&� � � / %�, � � ��
�  ��� $� � �� �"*#� / � �� * ! �1 &"#&�"%�* � ��#� , "�� ��"*#� / � @��+� , "�� ��"*#� / � �"%�! �  "* � ! �
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"* �� � � �V�D697�1 &"#&�&� %�9) �%8� ="�� / %<�&� *#� �/ � � "* . �8, �� �, � %"�"; � �! � �"/ "�� L
�"� * ��  �#� , "�� ��"*#� / � �%8#&�� %� � ��� $� / , �� ��3, "#� ��#� , "�� ��. � "*%�� * ! �� � �8�* �� * �
"* ; � %�/ � * �%��"� � �"* �� � � %��6��� / ��7�F

F��� &"%�� �%� �� , , �"� %��� �"* �� � � %��� $, � *%� %��� &� �#� *#� , ���  �"* �� � � %��1 "�&"* �� � * "%&��� $��� 1 �"%�
! �  "* � ! �� %0�Q+&� �. � ��� �� � �, � "! � � ��� ; � "�� � "�"�3��  �! � � ��1 &"#&�"%�#� �#8�� �� ! �� %�� �#� ��� "* �
, � �#� * �� . � ��  ��&� �� � / � "* "* . �! � � ��� ��� *3��"/ � �@�� &� �%� / � �� , , �"� %��� �"*#� / � � � � / �"* �� �L
� %��"* ��&� ��"��"%��&� �#&� �. � �� #J8"�� ! � � � �/ � � "* . �! � � ��� ; � "�� � �� �

D��� �  � �� *#� �"%�/ � ! � ��� �� � � �V�F6' 7� � � �� �#� / , �� �� �! � %#�", �"� * ��  ��&� �! � ! 8#�"� �� �� $, � *%� %�

� � �%� * � ��"*#� / � ��&� � �  � � � �#� *%"%�%��  �� *3�&"* . �� 8��#� , "�� ��"*#� / � �=�"�� ��
1 � . � �� � �* � ��"*#� / � <� � � %<�"*#� / � � � � / �%� � =� / , �� 3/ � * ��� * ! �, � *%"� *%��- &� * �
�� $"* . �� � �* � ! �"*#� / � <�"��"%�� %%� * �"� ���� �� � �� 1 � �� ��&� ��� �! "%�"*#�"� *�/ 8%��� � �
/ � ! � �� � �1 � � *�1 � . � �� � �* � �%�� * ! �%� � =� / , �� 3� ! ��� &� �%� � =� / , �� 3� ! �#� *�! � L
! 8#��� �*8/ � � ���  �� $, � *%� %�1 &� *�/ � � "* . �8, �&"%�"*#� / � � � � / �� 8%"* � %%�� #L
#� �! "* . ��� �� � � �V�F6' 7�D�� ��/ � � *%��&� ���&� �%� � =� / , �� 3� ! �"%��� $� ! �� * �&"%�* � ��"*L
#� / � <�1 &� �� � %��&� �1 � . � �� � �* � ��"%��� $� ! �� * �&"%�. � � %%�"*#� / � ��	 * ! ��� ��&� �� $L
�� * ���&� ��1 � . � �� � �* � �%�#� * �! � ! 8#���&� "��� $, � *%� %�"��1 "���� � �� %�� %%� %%/ � * ��� �L
�� 1 � *#� ��� � �&�%� � =� / , �� 3� ! �� * ! �1 � . � �� � �* � �%�#� *<�&� 1 � ; � �<�! � ! 8#��#� * ��"L
� 8�"� *%��� �, � *%"� * �%� ; "* . %�� ���&� �%�� �� / � * ���  ��&� �, � �%� * � ��"*#� / � �

� &� � � �"*#� / � �� * ! �+� +�"*#� / � �/ � � � �8, �"* ! � , � * ! � * ��"*#� / � �#� �� . � �"� %�
 � � / �1 &"#&��� $�"%�, � "! �"* ! � , � * ! � * ��3��  ��� $� � �� �. � * � �� ��"*#� / � ��� &� � � �"*L
#� / � �"%�! �  "* � ! �"*�� � � �V�D� �� * ! �#� *%"%�%�/ � "* �3��  �! "; "! � * ! %� � � / �%&� �� %�
6��� / �97�� * ! �#� , "�� ��. � "*%�� * �%&� �� %�6��� / �D7��+� +�"*#� / � �#� *%"%�%��  �"*#� / � �
 � � / �+� * �� � ��� ! �� � � � ". * �+� / , � *3�� * ! ��� $� �"� * �&� �� �  �"%�. � � 8* ! � ! �"* �� � � �V�
D� ��- "�&�� � . � � ! ��� ��&� �! �  "* "�"� * ��  �+� +�"*#� / � <��&"%�%� #�"� * �"%�� �  � � �"* . ��� �
%� #�"� * �9H�
 ��  ��&� �	 #��� * ��&� �� � $�	 %%� %%/ � * ��6�". * "* . %�� ; � * �6� � 77� � � �� � 8�L
�&� � �! �  "* "�"� * �

� 8��&� �/ � � � ��&� ��� $, � 3� � �&� %��� �, � 30

=� � � � � 8��/ � � � � ��#� * ��"� 8�"� * �1 &"#&�"%�, � 3� � �� � � � / �� ����3, � %��  �� � �* � ! �"*L
#� / � �"* �� ##� �! � *#� �1 "�&��&� �	 #��� * �� � � � 8��2 � �� � ��� 8* ! "* . ��� &� �#� * ��"L
� 8�"� * �"%��� $�! � ! 8#�"� �� �� ���&� �%�� �� / � * ���  �, � �%� * � ��"*#� / � �

=� � � � , � ��3�; � �8� ��� $�"*�� ##� �! � *#� �1 "�&��&� �	 #��� *�� � $� �"� *��  �� 1 * � �=�
� ##8, "� ! �
 � / � %��� ��"%��� $� �"� * ��  ��&� �, � � , � � �3�; � �8� ��  �� * � @%�� 1 * �, � � , � � �3�
� * ! �"%�#� �#8�� �� ! �! "� � #��3�� * ��&� �� � %"%��  ��&� �, � � , � � �3�; � �8� ��  �� * � @%�� 1 * �
, � � , � � �3�

� 8��&� �/ � � � <�� �%, � #"� ��� � �� * . � / � * ��� , , �"� %��� �� � %� � �#&� �%�� * ! �� � 3�%��   �
/ � / � � �%<�# ��%� #�"� * �D) �� ��  ��&� �� � $�� ��� � 8�#� �	 #��6� "�! � %� � ��� �� ; � *�6� � � 77��
� &� 3�#� *<�" ��&� �#� * ! "�"� *%�"* �� � � �V�D) �� �� � � �� �&� �1 "%� � 8� "��� ! <�#&� � %� ��� �
, � 3�' C�, � ��#� * ���� $��  ��&� "��"*#� / � ��� &"%�"%��� $� �"� * ��  �. � � %%�"*#� / � �%"*#� �
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 �� � � �8 � �� �
� &� �%3%�� / �1 "�&�%� ; � � � ��� "* ! %��  �"*#� / � �"%�� �%� �� �  �� #�� ! �"* ��&� ��� $� %�� * ! ��� $�
� � �� %��� &� � � �� � � �%� ; � � � ��� "* ! %��  ��� $� %�1 &"#&�� � � �� "�&� �� �� �=�� �� �� ��#� * ��"� 8�� �
�� �� *%8�� �� �, � � . � � %%"; � ��� $� �"� * ��	 ���* � �8�� ��, � �%� *%�&� ; � �� �, � �%� * � ��� ��� 1 L
� *#� ��  �� � � �FA<C( ( �6' ( ( B��� ; � �7���* �� ! ! "�"� *<��&� � � �� � � ��&� � � ��� 1 "* . ��� $� %�
 � � �* � �8�� ��, � �%� *%0

=� � �� �� ��� $� %�6�&� ��� $�� � %� �"%�, � �%� * � ��"*#� / � �E�, � %"�"; � �* � ��#� , "�� ��"*#� / � 7�
=�� � ��� / =� � � #� � ���� $0�C�D) �, � � �#� * �
=� 2 "! ! �� =� � � #� � ���� $0�H�, � � �#� * ���  ��&� �, � � ���  ��&� ��� $�� � %� �1 &"#&�� $#� � ! %�

� � � �' B' <H( ( �6' ( ( B��� ; � �7��  �� ��! � ! 8#�"� *��  ��� � � 8��/ � � � � ��#� * ��"� 8L
�"� * ��	 * �8*8%� ! �� ��� 1 � *#� �#� * �� � ��� � *% � � � � ! ��� �� �%, � 8%� �

=� � � , =� � � #� � ���� $0�9C�, � ��#� * ���  ��&� ��� $�� � %� �� $#� � ! "* . �� � � �F' B<' ( ( �
6' ( ( B��� ; � �7��  �� ��! � ! 8#�"� * ��  ��� � � 8� �/ � � � � ��#� * ��"� 8�"� * �

=� 2 8*"#", � ���� $0�' F=' D�, � � �#� * ���  ��� $� � �� �"*#� / �
=� 
 � �"� * � ��&� � ��&�#� �� �#� * ��"� 8�"� *0�) �, � � �#� * ���  ��� $� � �� �"*#� / �
=� +&8�#&��� $0�	 , , � � $��9�, � � �#� * ���  ��� $� � �� �"*#� / �
=� � &� � � ��� $0C

C��	 �! � 8� �� �� ��� 1 � *#� �"%�, � � / "��� ! � � � �/ � � �"� ! �#� 8, �� %�
H��� ��"%�� �* � 1 ��&�� %&� �! ��� � "* . ��   � #��� %� � � / ��&� �"*#� / � �3� � � �' ( ( ) �

=� ' ) �, � � �#� * ���  �%&� �� �"*#� / � �� � �� 1 �� � � �DC<C( (
=� DF�, � � �#� * ���  �%&� �� �"*#� / � � � � / �� � � �DC<C( ( =9( ( <( ( (
=� DC�, � � �#� * ���  �%&� �� �"*#� / � �� � � ; � �� � � �9( ( <( ( ( H

=� +� +��� $0�' C�, � � �#� * �
=� � � $� �"� * ��  �� � %� � �#&� �%�� * ! �� � 3�%��   �/ � / � � �%0�' C�, � � �#� * �
=� � � � � 8� �/ � � � � ��#� * ��"� 8�"� *0�) �, � � �#� * ���  �� � �* � ! �"*#� / �
=� � � $��  �� 1 * � �=� ##8, "� ! �&� / � %0

=� 9( �, � ��/ "��� ��  ��&� �, � � ���  ��&� �, � � , � � �3�; � �8� �1 &"#&�"%��� %%��&� * �� � � �
F<( D( <( ( (

=� F( �, � ��/ "��� ��  ��&� �, � � ���  ��&� �, � � , � � �3�; � �8� �1 &"#&�"%�/ � � � ��&� * �� � � �
F<( D( <( ( (

( !(�� 0� �� � � �� � 0� 
 %��
� &� �! "  � �� * ��� �� / � * �%��  ��&� �, � �%� * � ��"*#� / � ��� $�%3%�� / �#� * �� � �#� / � "* � ! ��� �
%&� 1 ��&� �� � %8��"* . ��� �� ���� $�%#&� ! 8�� � � ���� � � 8��"*#� / � <�%� � � ". ��' ���* �' ( ( B��� L
� � 8� �"*#� / � �"%��� $� ! �� * �� �� � � � ! �. � � %%�� � %� �! 8� ��� ��&� �) �O��� � � 8� �/ � �� � ��#� *L
��"� 8�"� * ��� &� ��� � � 8��/ � � � � ��#� * ��"� 8�"� * �"%�! � ! 8#�"� �� �1 &� *�#� �#8�� �"* . ��&� �
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� � � �6"*#� / � �� �  � � � ��� � � 8��/ � � � � ��#� * ��"� 8�"� *7�"%��� $� ! �� 3��&� �� � ��� / L
� � � #� � ��%�� �� ��� $<��&� �&� � ��&�#� * ��"� 8�"� * �� * ! ��&� �/ 8*"#", � ��� * ! �#&8�#&��� $��
� &� �/ � � . "* � ���   � #�"; � �� � �� �"%�D' �A�O�� * �� ; � � � . � �"*#�8! "* . ��&� ��� � � 8��/ � �� � ��
#� * ��"� 8�"� * �� * ! ��&� �� � �* � ! �"*#� / � ��� $�#�� ! "��

� &� �� � �* � ! �"*#� / � ��� $�#�� ! "��"%�. � � * �� ! �� %�� �#�� ! "��"* ��&� �� � %� ��  ��&� �&� � ��&�
#� * ��"� 8�"� * �� * ! ��&� �/ 8*"#", � ���� $��� &� �� � �* � ! �"*#� / � ��� $�#�� ! "��"%�' �C�O��  �
�� � � 8��"*#� / � �1 "�&�� �/ � $��  �B<C( ( �� � � �� * ! �� � ! 8#� %��&� ��   � #�"; � �/ � � . "* � ��
�� $�� � �� �� 3�( �) �O� � ��"*#� / � �8* �"��F( ( <( ( ( �� � � �

� &� �/ "! ! �� =� � � #� � ��%�� �� ��� $��  �H�O�"%��� ; "� ! �� *�"*#� / � �� � � ; � �� , , � � $"L
/ � �� �3�' AH<( ( ( �� � � �� �  � �� �! � ! 8#�"� *��  ��� � � 8��/ � � � � ��#� * ��"� 8�"� * ��� &� �
�   � #�"; � �/ � � . "* � ���� $�� � �� �"%�DA�' �O�"* ��&� �/ "! ! �� ��� $�� � � #� � ��

� "* � ��3<�"*#� / � �� � � ; � �� , , � � $"/ � �� �3�FCH<( ( ( �� � � <�� �  � � � �! � ! 8#�"� * ��  �
�� � � 8� �/ � � � � ��#� * ��"� 8�"� *<�"%�#&� �. � ! �1 "�&��&� ��� , =� �� #� � ��%�� �� ��� $��  �9C�O��
�* ��&� ��� , ��� $�� � � #� � ���&� �/ � �. "* � ���   � #�"; � ��� $�� � �� �"%�HF�( �O�
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 � &� � � ��� &� �2 "*"%��3��  �� � $� �"� *

� &� �� � * "%&�"*#� / � ��� $�%3%�� / �"%�&". &�3�, � � . � � %%"; � �=��&� ��"%�� ; � � � . � ��� $� %�
� � � �"*#�� � %"* . �"*�"*#� / � �=�! 8� ��� ��&� ��&�� %&� �! %�"* ��&� ��� $�%#&� ! 8�� �� * ! ��&� �
, � � . � � %%"; � ��� $�� � �� %��� %, � #"� ��3��&� �, � �%� * � ��� ��� 1 � *#� �"%�"/ , � � �� * ��"* ��&"%�
� � %, � #���� &"%�"%�"��8%��� �� ! �� 3��&� �%�� � , � %��, � � ���  ��&� �� ; � �� . � ��� $�#8�; � �"* � ". L
8�� �' �� � "* . ��&� �"*#� / � �� � � #� � ��� � �1 � � *��&� �, � �%� * � ��� ��� 1 � *#� �� * ! �� � � 8* ! �
' ( ( <( ( ( �� � � ��� � #� 8%� ��  ��&� �"*#� / � ��&�� %&� �! %�� * ! ��&� �, � �%� * � ��� ��� 1 � *#� �
� ; � � � . � ��� $�� � �� %�� � � �%8� %�� * �"� ��3��� 1 � � ��&� * �/ � � . "* � ���� $�� � �� %�

� &� �� � * "%&�"*#� / � �! "%��"� 8�"� * �"%�; � �3�! � *%� �� * ! ��&� �, � � . � � %%"; � �"*#� / � �
�� $�%3%�� / �� � ! 8#� %��&� �; � �"� �"� * �"* ��  �� ���� $�"*#� / � �� ! ! "�"� * � ��3��� &� �� ; � � � . � �
�   � #�"; � �"*#� / � ��� $�"%�FB�F�O�6' ( ( B7��� &"%�"%��� 1 � � ��&� * ��&� ��� 1 � %��/ � �. "* � ��
�� $�� � �� %��  �D' �A�O��� * �3�� � � 8��9�O��  ��&� ��� $, � 3� �%�, � 3�C( �O�� � �/ � �� �"* ��  L
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 � #�"; � �� ; � � � . � ��� $��2 � �� ��&� * �) ( �O��  ��&� �D�H�/ "��"� * ��� $, � 3� �%�, � 3��� %%��&� * �
FB�F�O�"* �� ; � � � . � ��   � #�"; � ��� $�

	 �/ � %��C( �O��  ��&� ��� $, � 3� �%�&� ; � �"*#� / � �� � �1 � � *�9C( <( ( ( �� * ! �FC( <( ( ( �
� � � ��� � %%��&� *�' ( �O�&� ; � �"*#� / � �� � � ; � �FC( <( ( ( �� � � �� * ! �� � � 8* ! �F( �O�
&� ; � �"*#� / � �� � �� 1�9C( <( ( ( �� � � ��� � ��#� / , � �"%� *��&� �� ; � � � . � �1 � . � �"%�
� � � 8* ! �FF( <( ( ( �� � � �� * ! ��&� �/ � $"/ 8/ �8* � / , �� 3/ � * ��� � * �  "��"%�* � � ��3�
9) ( <( ( ( �� � � �

�*� ". 8�� �' ��&� �� / � 8* ���  �"*#� / � �"* ��&� �"*#� / � �"* �� � ; � �%�� � � �, "#�8�� ! ��� L
. � �&� ��1 "�&��&� �/ � �. "* � ��"*#� / � ��� $�%#&� ! 8�� ��� � � / � ". 8�� �' �"��"%�� �%� �� � ; "L
� 8%��&� ���&� �� 8�� ��  �"*#� / � ��"� %�� � �� 1 ��&� ��� , ��� $�� � � #� � ���� � � "* . �� �#�� %� ��
�� � � �� ���&� � ". 8�� �"��� �%� �%� � / %��&� ���&� � � �/ ". &��� 3�%". *" "#� * ���   � #�%��  ��&� �
�� $�%#&� ! 8�� �� * �"*#� / � �� ; � * ��&� 8. &�#� 8�"� * �"* ��&� �"* �� � , � � �� �"� * �"%�� � J8"�� ! ��
� %, � #"� ��3��&� ��� , ��� $�� � � #� � ��%� � / %��� �&� ; � �� * ��   � #��1 &� �� ��&� �* � �/ � ��! � L
#�"* � �"* ��&� �� / � 8* ���  �"*#� / � �"%�"* �� � �8, �� ! �?8%��� �  � � � ��&� ��� , ��� $�� "#� %�"* �
� * ! ��&� * ��� � � �� * �� ; � * � � %�� ���  �� ���&� ��� , ��� $��&�� %&� �! ��� &"%��   � #��#� 8�! �, � �L
&� , %�� � �� $, �� "* � ! �� 3��&� �� � #���&� ��� �%� � =� / , �� 3� ! �"%�� � �� ��� �/ � * � . � ��&� �1 � L
. � ��� ; � ��� * ! ��� � � �� 8��! "; "! � * ! %�"*%�� � ! ��  �1 � . � %�1 &� * ��&� 3�� $#� � ! ��&� ��� , ��� $�
� � � #� � ���	 * � �&� ��, � %%"� �� �� $, �� * � �"� * �"%��&� ��, � � , �� �"*�. � * � � � ��� � ! 8#� ��&� "��
�� � � 8� �%8, , �3�1 &� * ��&� 3�� � � #&��&� ��� , ��� $�� � � #� � ��

	 ���"*�� ���* � � � �3�D�B�/ "��"� * �� � * � %�� � � �� � . "%�� �� ! ��� $, � 3� �%�"*�' ( ( B�� * ! �
* � � ��3�D�C�/ "��"� * �, � 3�%� / � �� "* ! ��  �"*#� / � ��� $��	 � � 8* ! �A( �O��  �� ����� $, � 3L
� �%�, � 3��&� �� � %"#�"*#� / � ��� $� %<�1 &"#&�� � � ��&� �/ 8*"#", � ��"*#� / � ��� $<��&� �
#&8�#&��� $<B�&� � ��&��� $�� * ! ��&� �� � ��� / �%�� �� ��� $��� � #� 8%� ��&� ��� � � 8��/ � �� � ��
#� * ��"� 8�"� * �"%�� * �3��� ; "� ! �� * ��� � � 8� �"*#� / � �"��"%�� * �3�, � "! �� 3�B( �O�

B��� * �3�, � "! �� 3�/ � / � � �%��  �Q�� � �� � � "� � � * �@�

' H�O�� * ! �' 9�O��  ��� $, � 3� �%�, � 3%��&� �, � � . �� %%"; � �/ "! ! �� =�� * ! ��� , =� � � #� � ��
�� $� %�� � %, � #�"; � �3��� 8� ��� ��&� �, � %%"� "�"�3��  ��� � *% � � �"* . �8* � $, �� "�� ! ��&�� %&L
� �! %�"* ��&� �/ "! ! �� �"*#� / � ��� $��� ��&� �%, � 8%� �%� / � ��� $, � 3� �%�� #�8� ��3�, � 3��� , L
� � � #� � ���� $�� 8��* � ��/ "! ! �� =� � � #� � ���� $��� &"%�"%��&� �#� %� � � ��F�O��  ��&� ��� $, � 3L
� �%��C�O��  ��&� ��� $, � 3� �%�� * �3�, � 3��&� ��� � � 8� �/ � �� � ��#� * ��"� 8�"� * �

D�� � � #� * ��� �  � � / %

) !" � 7 &� � � ���� 0� � � � � �� � ��0� �� � � � � � � ���� � � � � �� � � �" 23+9� � � �
� &� �� �  � � / %�� * ! �#&� * . � %��� ��&� �� � * "%&�"*#� / � ��� $�%3%�� / �"* ��&� �3� � �%�9A) H=�
' ( ( B�#� * �� � �. � � 8, � ! �8*! � � ��1 � �&� � ! "* . %0

=�+&� * . � %��� ��&� ��� $�%#&� ! 8�� �=�"�� ���&� �#� �#8�� �"� * ��  ��&� ��� $�
=�+&� *. � %��� ��&� ��� $� � �� �"*#� / � �=�"�� ���&� �#� �#8�� �"� * ��  ��&� ��� $�� � %�
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� �  � � � ��8�* "* . ��� �� �/ � � � �! � �� "�� ! �! � %#�", �"� * ��  ��&� �#&� * . � %��� ��&� �, � �%� * � ��
"*#� / � ��� $�%3%�� / ��&� ��� �� ���   � #�%�� * ��� $�� � �� %<��&�� %&� �! %�� * ! ��� $�� � %� %�� � � �
� �"�  �3�%8/ / � �"%� ! ��	 ���&� �� * ! ��  ��&� �#&� , �� ���&� �� � %8��"* . �! � ; � �� , / � * ���  �
� ; � � � . � �� * ! �/ � �. "* � ���� $�� � �� %<�#� , "�� ��"*#� / � ��� $�� � �� %<�"*#� / � �! "%��"� 8�"� * �
� * ! �� #� * � / "#�"*#� * �"; � %�� � � �! � %#�"� � ! �
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� &� �#&� * . � %�"* ��&� ��� $�%#&� ! 8�� �� � � �%&� 1 * �"* � ". 8�� �F� � ��%� �� #�� ! �3� � �%�� �� "L
$� ! �, �"#� %�� * ! �1 � . � %�� ��' ( ( B��� ; � ���+� / , � �"* . ��&� � � 8� �3� � �%�"��� � #� / � %�� � L
; "� 8%��&� ���&� ��� $�%#&� ! 8�� �&� %�� � #� / � � �� ��� ��� * ! ��&� ��/ � � . "* � ���� $� %�&� ; � �
! � #�� � %� ! �

2 � � %8�� ! �"*�' ( ( B�, �"#� �� * ! �1 � . � ��� ; � ���&� ��� , ��� $��&�� %&� �! �&� %�� � � * �
/ � ; � ! � � � / �F99<' ( (�� � � ��� �FCC<H( ( �� � � �6� �  � �� �! � ! 8#�"� *��  ��� � � 8� �
/ � � � � ��#� * ��"� 8�"� *7�%"*#� �9A) H<�� �� � � ��"*#�� � %� ��  �9D�O��	 ���&� �%� / � ��"/ � ��&� �
�� , �/ � �. "* � ���� $�� � �� �&� %�#� / � �! � 1 * � � � / �BF�' �O��� �HF�( �O�

� &� �/ "! ! �� ��� $��&�� %&� �! �&� %�� � � * �/ � ; � ! � � � / �9) A<H( ( �� � � �"*�9A) H��� �
' AH<F( ( �� � � �6� �  � � � �! � ! 8#�"� * ��  ��� � � 8��/ � � � � ��#� * ��"� 8�"� *7�#� ��� %, � * ! L
"* . ��� �� �� � � ��"*#�� � %� ��  �CH�O��� &� �/ "! ! �� ��� $�� � �� �&� %�� � � *�� � ! 8#� ! � � � / �
H' �D�O��� �DA�' �O�

� &� ��� $�� � �� �� ���&� �� � ��� / �� � � #� � ��&� %�� � � * �� � ! 8#� ! � � � / �D) �O��� �D' �A�O�
1 &"�� ��&� �, � �%� * � ��� ��� 1 � *#� �&� %�� � � *�, � � #�"#� ��3�8*#&� * . � ! �"*�� � � ���� � / %�
! 8�"* . ��&� �, � �"� ! ��� &� ��� ; � ��"%�DD<( ( ( �� � � �
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� "* � ��3��� $� �"� *��  ��� � � 8��"*#� / � �� � �� 1 ��&� �, � �%� * � ��� ��� 1 � *#� �1 � %�"*L
#�� � %� ! � � � / �( �O�"*�9AAF��� �* � 1 �) �O�1 "�&��&� �"* �� � ! 8#�"� *��  ��&� ��� � � 8� �
/ � �� � ��#� * ��"� 8�"� * �

� &� ��� �� ��� � ! 8#�"� *�"*��&� �/ � � . "* � ���� $�� � �� %�#� *%"%�%��  ��1 � �� , , � %"�� �
#&� * . � %��� &� �� � ! 8#�"� *%�"*��&� �"*#� / � ��� $�� � �� %��� ; "� ! �� 3��&� �%�� �� �� * ! �"*L
#�� � %� %�"*��&� �/ 8*"#", � ��� * ! �#� 8* �3��� $�� � �� %��� *�� ; � � � . � �/ 8*"#", � ��� * ! �
#� 8* �3��� $�� � �� %�&� ; � �"*#�� � %� ! � � � / �' B�F�O�"*�9A) H��� �F' �H�O�"* �' ( ( H��� � � / �
' ( ( B��&� �#� 8* �"� %�� � � �� � � �"%&� ! �� * ! ��&� �) �O�&� � ��&�#� * ��"� 8�"� * �"%��� ; "� ! �� 3�
�&� �%�� �� �"*%�� � ! ��  �, � � �%��  ��&� �� �! �#� 8* �3��� $�
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� &� �/ � ?� ��#&� * . � %��� ��&� �#� �#8�� �"� * ��  ��&� ��� $�� � %� �"%��&� �"* ��� ! 8#�"� * ��  �� �
, � � ��3�! 8� ���� $��� � � �/ � * ���  ��� � � 8��"*#� / � �� * ! �#� , "�� ��"*#� / � �� * ! �� � ! 8#�"� *%�
�  ��&� ��� $�; � �8� ��  �! � ! 8#�"� *%�� * ! �� ��� 1 � *#� %�"* ��&� ��� $� � �� �"*#� / � �&� *#� �
/ � ; "* . �� 1 � 3� � � / �� �#�� %%"#� ��#� / , � � &� *%"; ��"*#� / ���� $�%3%�� / ��� &� �
#&� * . � %��� ��&� �#� �#8�� �"� * ��  ��&� ��� $�� � %� �"%�! � * � �� 3�"* �� � ! 8#"* . �* � 1 �"*#� / � �
! �  "* "�"� *%�� * ! �#� �� � %, � * ! "* . ��� $�� � �� %�

� �  � � � �9A) B�#� ��� "*�� $, � *%� %��� �� #J8"�� �� * ! �/ � "* �� "*�"*#� / � )�#� 8�! �� � �
! � ! 8#�� ! �� ���&� � 8���/ � � . "* � ���� $�� � �� ��� � � / �9A) B��&� %� �� ��� 1 � *#� %�&� ; � �� �� � L
! 8#� ! ��� $� � �� �; � �8� �� � �� 1 ��&� ��� , =� �� #� � ��� * ! �/ "! ! �� =� � � #� � ���� $�� � �� %��� � � �
, � � , �� �, � 3"* . ��&� �&". &� %��/ � � . "* � ���� $�� � �� ��  �BF�' �O�"*�9A) H��&� ��� $�; � �8� �
1 � �� �� � ! 8#� ! ��� �C9�O�"*�9A) B�� * ! �"%�* � 1 �FF�F�O�"* �� * �� ; � � � . � �/ 8*"#", � �"�3��
�* �� �"/ �� � � � * . � / � * �%�&� ; � �� � � *�� , , �"� ! �! 8�"* . ��&� ��� � *%"�"� * � ��, � �"� ! %� � �L
�� 1 "* . ��&� ��� $�#&� * . � %��� �� ��� ; "� �� ��&� ��   � #�%��  ��&� ��� $�"*#�� � %� �

) ��� &"%�. � � 8, ��  �� $, � *%� %�� � �� * . %��� ��&� �. � � 8, �� * ��&� �"*#� / � ��� $�� � �8�*�#� ��� ! �� %%� %%L
/ � * ��� ��� 1 � *#� %�=��&� �%� =#� ��� ! ���� � �� � � � F� � �� � ��� � 
 � � � 8

� &� �� ��� 1 � *#� %�� / � 8* ���� �� � � 8* ! �HC�� "��"� *�� � � �"*�' ( ( B��� &� 3�� � � �� �L
�� 1 � *#� %� � ��#� / / 8�"* . �69F�� "��"� * �� � � 7<�8* � / , �� 3/ � * ��"*%8�� *#� �, � � / "L
8/ %�� * ! �� � � �3�� � �"� � / � * ��, � � / "8/ %�69) �� "��"� *�� � � 7<��� � � 8��8*"� * �! 8� %�6) �
� "��"� * �� � � 7<�� � �* � ! �"*#� / � ��� $�#�� ! "��69B�� "��"� * �� � � 7�� * ! �; � �"� 8%�� �&� � �
� $, � *%� %�69( �� "��"� * �� � � 7�

� &� �. � � ! 8� ��� � ! 8#�"� *%�"*��&� ��� $�; � �8� ��  ��&� %� �� ��� 1 � *#� %�#� *%�"�8�� �� �
%". *" "#� * ��� � � � ! � * "* . ��  ��&� �, � �%� * � ��"*#� / � ��� $�� � %� ���* �' ( ( B��&� ��� $�; � �8� �
�  ��&� �� ��� 1 � *#� %�� / � 8* ���� �� � � 8* ! �' 9�� "��"� * �� � � ��- "�&� 8��#&� * . � %��� ��&� �
�� $�� � %� �� * ! ��� $�%#� �� ��&� ��� �� ���� $�; � �8� �1 � 8�! �"*%�� � ! �&� ; � �� � � * �� � � 8* ! �D( �
� "��"� * �� � � �

�* ��&� �9AAF=AD�� * ! �9AA) �� �  � � / %��&� ��� $��� � � �/ � * ���  �, � *%"� * �%� ; "* . %�1 � %�
� �%� �#&� * . � ! ��� "�%��3<��&� ��� $�; � �8� ��  �, � *%"� *�%� ; "* . �1 � %�. � � ! 8� ��3�� � ! 8#� ! �
� 3��&� �. � � ! 8� ��"* �� � ! 8#�"� * ��  ��&� ��� � � 8� �/ � � � � ��#� * ��"� 8�"� * ��� ; "� ! �� * �� �* � 1 �
. � � %%�"*#� / � �� � %� ��� � #� * ! �3<�! � ! 8#�"� *%� � � �, � *%"� * �%� ; "* . �"* �%� �#� ��� ! �#� , "=�
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�� ��, � *%"� *�� � � � * . � / � * �%A�1 � �� ��"/ "�� ! ��� �� �/ � $"/ 8/ ��� $�; � �8� �#� ��� %, � * ! L
"* . ��� ��&� �/ "! ! �� ��� $�� � � #� � ���+� *%� J8� * ��3��&� %� �#&� * . � %�� � �&�"/ , �3�� �
� �"* . "* . � � �1 � �! ��  ��� $� �"� *�� * ! �� �� � � � ! � * "* . ��  ��&� ��� $�� � %� �"*��&� �%&� ���
�� � / �

A��� � ; "* . %�%#&� / � %�1 "�&�� �� * � =�   �, � 3/ � * ��� %�� , , � %� ! ��� �%#&� / � %�1 "�&�3� � � �3�, � 3/ � * �%�
9( ��� &� �� $, �� * � �� �3�* � �� %��� ��&� �	 #��� * ��*#� / � �� � $�� * ! �� � � , � � �3�� � $� � ��� � �%� *%<�� �#�<�

� 9( H�9A) CM) H�

�*�' ( ( B��&� �3� � ��3�%� ; "* . %�"*�#� , "�� ��, � *%"� *�� � � � * . � / � * �%�� / � 8* ���� �
� � � 8* ! �' ( �� "��"� * �� � � ��� 8���! � ! 8#�"� "�"�3�� ���&� �#8��� * ���� , �/ � � . "* � ���� $�� � �� �
1 � 8�! �. "; � �� �� � ; � *8� ��� %%��  �� � � 8* ! �9�� "��"� * �� � � �� � �� ��, � *%"� * �%� ; "* . %�� � � �
� � � 8* ! �99( �� "��"� * �� � � �� * ! �%&� ����� �/ �� � ; � *8� � � � / ��&� ��� � � 8� �/ � �� � ��#� *L
��"� 8�"� * �� * �, � *%"� * �%� ; "* . �"%�� � � 8* ! �A�� "��"� * �� � � �

� �  � � � �9A) B�"* �� � � %��, � 3/ � * �%�� * �"�� ��/ � � �. � . � %�#� 8�! �� � �! � ! 8#�� ! �� �� 8���
; � �8� �"* ��&� ��� $� � �� �"*#� / � ��� "*#� �9A) B��&� ��� $�; � �8� ��  �* � . � �"; � �* � ��#� , "�� ��
"*#� / � �&� %�� � � * �. � � ! 8� ��3�� � ! 8#� ! ��� �* � 1 �FF�F�O�"* �� * �� ; � � � . � �/ 8*"#", � �L
"�3<�%� � �, � � � . �� , &%�D�9' �� * ! �H�

�* �' ( ( B�* � . � �"; � �* � ��#� , "�� ��"*#� / � �"%�� %�"/ � �� ! �� ��� , , � � $"/ � �� �3�BD�� "�L
�"� * �� � � �1 "�&�� ��� $�; � �8� ��  �' D�� "��"� * �� � � ��	 �� � 8. &�� %�"/ � �� ��  ��&� �� � ; � L
*8� � � � / ��&"%�� � %� �� � � � ! � * "* . �"%�) =9( �� "��"� * �� � � �� �  � � � �� � &� ; "� 8�� ��#&� *L
. � %�� * ! �8%"*. �#8��� * ��� ; � � � . � �/ � � . "* � ���� $�� � �� %�

) !��" 23� �� � � �8 � 	� � �
� &� ��� $�� �  � � / <�1 &"#&��� � � ��   � #��� %� � � / �9�� � *8� �3�9A) B<�&� %�� � � * �! � #"%"; � �
 � ���&� �, � �%� * � ���� $�%3%�� / �� * � 1 * �"* �� � * / � �� ��� ! � 3��� * �"���&� * �"*#� / � �&� ! �
� � � *�! "; "! � ! �"*�%, � #"� ��"*#� / � �6%X��". �"* ! � � / %�7�� * ! �. � * � � � ��"*#� / � ��� , � L
#"� ��"*#� / � �#� *%"%�� ! �� %, � #"� ��3��  �#� , "�� ��. � "*%�� * ! �1 � %�%8� ?� #���� �� �C( �, � � �
#� * �� �� �=�� �� ��� $�1 &� �� � %�. � * � � � ��"*#� / � �1 � %�%8� ?� #���� �� �, � � . � � %%"; � ��� $��  �
/ � � . "* � ��3�� , , � � $��BF�, � ��#� * ���	 *3�"*#� / � � � � / "* . �, � � ���  ��&� ��� $� � �� �. � *L
� � � ��"*#� / � �1 � %�"* ��&"%�1 � 3��� $� ! ��&� �%� / � <�� * ! �� ���� ��� 1 � *#� %�&� ! ��&� �%� / � �
�� $�; � �8� ��� &"%�� �%� �� , , �"� ! ��� �"* �� �� %�%�=�� � �&�� * �"*#� / � %�� * ! �� $, � * ! "�8�� %<�
� * ! �/ � � * ���&� ���&� ��� $�� � �"�  �� * �"* �� � � %��� $, � * ! "�8�� %�&� ! �� �; � �8� ��  �/ � $"/ 8/ �
BF�, � ��#� * �<�� * ! ��&� ��"* �� � � %��� � �* "* . %�1 � �� �%8� ?� #���� �� ��� $��  �� , , � � $��BF�, � � �
#� * ����* ��&� %� ��8�� %��&� � � �1 � %�� �� 8"��="* �"*#� * �"; � ��� �"*#8��"* . �! � � �%�� * ! ��&� �� �
1 � %�* � �"*#� * �"; � ��� �%� ; � �8, ��� * ��&� �#� * �� � �3��&� � � �1 � %�� * �"*#� * �"; � ��� ��� $�� �L
� "�� � . � �� 3�, �� #"* . �"* �� � � %��� $, � * ! "�8�� %�1 &� �� ��� $� �"� * �1 � %�&". &�� * ! �"* �� � � %��
"*#� / � �1 &� �� ��� $� �"� * �1 � %��� 1 �9(

- "�&��&� ��� $�� �  � � / �"*�9A) B<�� * � �, 8�, � %� �1 � %��� �� ; � "! ��&"%�� 3�"* ��� ! 8#"* . �
� ��� $�%3%�� / � � � �* � �8�� ��, � �%� *%�1 "�&��� $� � �� �"*#� / � �! "; "! � ! �"* �� �, � �%� * � ��"*L
#� / � �� * ! �#� , "�� ��"*#� / � ��� &� %� �#� / , � * � * �%�! � �* � ��* � #� %%� �"�3�/ � � � �8, ��� $L
� � �� �"*#� / � �� %�� %%� %%/ � * ��� ��� 1 � *#� %�� %�/ � * �"� * � ! �"* �%� #�"� *�9�� � � �! � ! 8#�"L
� �� �1 &� * �/ � � "* . �8, ��� $� � �� �"*#� / � �



� 	 
 � � 
 �� +� 
 � 2 �+�	 
 � �� � � 	 � �
 	 � � � 
 	 � �� � � � � ��DB

� &� �� �  � � / �/ � ! � �"��, � %%"� �� ��� ��� $�, � �%� * � ��"*#� / � �� ��� �, � � . � � %%"; � �� � �� <�
#� , "�� ��"*#� / � �� ��� � �� �=�� �� �?8%��� %�� %%� %%/ � * ��� ��� 1 � *#� %�1 � �� �� * �3�! � ! 8#�"L
� �� �1 &� *�/ � � "* . �8, ��&� ��� $� � �� �"*#� / � <��&8%�� � %8��"* . �"*�� � �� �=�� �� ! ��� $�
#�� ! "��

� � $��  ��� $� � �� �"*#� / � ��� �� ��� ! �� , , � � $��C9�, � ��#� * ��99�9'�9F�� � ���&� �, � � ���  �, � �=�
%� * � ��"*#� / � �, �8%�, � %"�"; � �* � ��#� , "�� ��"*#� / � �� � � ; � �� � � �9F( <( ( (�� �%�� �� �
�� $��  �H�, � ��#� * ��%&� 8�! � 8��&� �/ � �� �� � �, � "! ��	 * ! � "* � ��3�� �%�� �� ��� $��  �9' �, � � �
#� * ��1 � %�! 8� � � � / ��&� �, � � ���  �, � �%� * � ��"*#� / � �� � � ; � �� � � �' ( ( <( ( ( ��� ��
/ � � * ��� �/ � �. "* � ���� $� �"� * ��  �, � �%� * � ��"*#� / � ��  �H) �, � � �#� * ��#� �� � %, � * ! "* . ��� �
�&� �%�� , � ! ��� $�#� "�"* . �6! � ��%� �5�%� � ��� ��  �7�9D�� &� �* � � ��3� �� �=�� �� 9C��� $� �"� * ��  �
#� , "�� ��"*#� / � �%&� 8�! �%�"/ 8�� �� �%� ; "* . %�� * ! �/ "* "/ "I � ��&� �"*#� * �"; � � � ���� $�
� � � "�� � . � ��+� *#8��� * ��1 "�&��&� %� �"*#� / � �#� / , � * � * �%<��&� �%3%�� / ��  �%, � #"� ��
"*#� / � �1 � %�/ � "* �� "* � ! <�� * ! �/ � � * ���&� ��#� ��� "*��3, � %��  �#� , "�� ��. � "*%�1 � �� �
%8� ?� #���� �� � �� �=�� �� ��� $��  �C( �, � � �#� * ��

99��� &� ��� $�1 � %�#� �#8�� �� ! �� %��&� �%8/ ��  �� �%�� �� ��� $��  �' ' �, � ��#� * ��� * ! ��&� �/ 8*"#", � ��� * ! �
#� 8* ��3��� $� %�

9' ��	 �� � %"#�� / � 8* ��� � "* . �"* ! � $=�"� ! �� %��� "! �! � 1 * �"* �%� #�"� * �' ( ��  ��&� �	 #��� * �, � �%� * � ���*L
#� / � �� � $�

9F��	 �� � %"#�� / � 8* ��� � "* . �"* ! � $=�"� ! �� %��� "! �! � 1 * �"* �%� #�"� * �' ( ��  ��&� �	 #��� * �, � �%� * � ���*L
#� / � �� � $�

9D��- &� * ��&� �%�� �� ��� $� %�� / � 8* �"* . ��� �' ' <�H<�� * ! �9' �, � ��#� * ��� � � �, 8���� . � �&� ��1 "�&��&� �/ 8L
*"#", � ��� * ! �#� 8* �3��� $� %� � � �� , , � � $��' A�, � � �#� * �<��&� �/ � � . "* � ���� $�� � #� / � %�HA�, � ��#� * ���
� &� �%�� , � ! ��� $�#� "�"* . �%�", 8�� �� %�&� 1 �/ 8#&��&� ��� $, � 3� ��"%��� �, � 3�/ � $"/ 8/ ��  ��&� ��� %��
� � �* � ! �� � * "%&�� � � * � ��� � ��&� �� $�� * ���&� ���&� �/ 8*"#", � ��� * ! �#� 8* ��3��� $� %�� � � �� $#� � ! "* . �
�&"%��"/ "�<��&� �� � �� � � ���&� �#� �#8�� �"� *��  ��&� ��� , =� � � #� � ���� $�"%�� � ! 8#� ! ��� &� * ��&� �/ � �L
. "* � ���� $�1 "���� / � 8* ���� �/ � $"/ 8/ �H) �, � ��#� * ���+&8�#&��� $�"%�* � ��"*#�8! � ! <�%� ��&� �/ � �L
. "* � ���� $�/ 8%��"* ��   � #��� � �"*#�� � %� ! �� 3�#&8�#&��� $�1 &"#&�� / � 8* �%��� �� � � 8* ! �9�, � � �#� * ��

9C��� ��1 � %�� * �3�, � � ��3� �� �=�� �� ��� $� �"� * �� %�, � %"�"; � �* � ��#� , "�� ��"*#� / � �1 � %�"*#�8! � ! �"* ��&� �
#� �#8�� �"� * �� � %"%� � � ��&� �H�, � ��#� * ���� $��� &� �/ � � . "* � ���� $� � ��#� , "�� ��"*#� / � �1 � %��&� � � L
 � � � �CH�, � � �#� * ��

9H��� &� ��� $� � �� �"*#� / � �"* ��&� �#� / , � *3�� / � 8* �%��� �9( ( ��	  �� ��! � ! 8#�"� * ��  �#� �, � � � �� ��� $�
�  �D( <�H( �"%���  �� � � �! "; "! � * ! ��� ��&� �%&� �� &� �! � � ��� &"%�� � �� � %� %�� �#� / , � *%� �"� * ��  �' C�, � � �
#� * ��#� �� � %, � * ! "* . ��� �9C��� &� �%&� �� &� �! � ��1 "����&� � �  � � � �� � ��� $� ! �� * �H( �E�9C�Z�BC�� * !

� &� �� � ! 8#�"� * ��  ��&� ��� $�� � �"�  �� * �"* �� � � %��� $, � * ! "�8�� %�/ � � * ��&� 1 � ; � ���&� ��
�&� �%� � =� / , �� 3� ! �&� ! �� * �3�� ��"/ "�� ! ��� $�� � �"�  �� * �&"%�"* �� � � %��� $, � * ! "�8�� %���* �
� � ! � ���� �#� 8* �� �� #���&� �#� *%� J8� *#� %<��&� �%, � #"� ��%#&� / � � � ��� 8%"* � %%� %�1 � %�
"* �� � ! 8#� ! ��� �� � %� �� �  � � ��� �, � � � . � � , &�C�F� � � � 8��&� ��! � %#�", �"� * �
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	  �� ���&� �9A) B��� $�� �  � � / <�! "; "! � * ! %�� � #� / � �, � � ���  ��&� �#� , "�� ��"*#� / � �� * ! �
1 � �� ��&� � �  � � � �%8� ?� #���� �� ��� $� �"� * ��  �/ � � . "* � ��3�CH�, � � �#� * ����* �� � * / � �� ��&� �
%� =#� ��� ! �#� / , � *%� �"� *�%#&� / � �6. � ! �. >�� �%� %� �! * "* . 7�1 � %�8%� ! ��� �#� / , � *L
%� �� � � � �� #� * � / "#�! � 8� �� ��� $� �"� * �9H
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- "�&��&� �, 8�, � %� ��  �� � �"� ; "* . ��&� �� #� * � / "#�! � 8� �� ��� $� �"� *<��&� �#� / , � *L
%� �"� * �%#&� / � �1 � %�� � � �"%&� ! �� * ! �� �* � 1 �� "* ! ��  �"*#� / � �1 � %�"* ��� ! 8#� ! �=��&� �
! "; "! � * ! �"*#� / � �1 &"#&�#� *%"%�� ! ��  �! "; "! � * ! <��&8%�/ � � "* . �"��, � %%"� �� ��� �"/ L
, �� / � * ��� * �"* ! � , � * ! � * ���� $� �"� * �&� �� �  ��� &� ��� $� �"� * ��  �! "; "! � * ! �"*#� / � �1 � %�
. � � 8* ! � ! �"* �� � � �V�) � �� * ! �/ � � * ���&� ��! "; "! � * ! �"*#� / � �� � �� 1 �� � � �F( <( ( ( 9B�
1 � %��� $� ! �� ��' C�, � ��#� * ��1 &� �� � %�! "; "! � * ! �� $#� � ! "* . ��&"%�� / � 8* ��1 � %��� $� ! �
� ��D( �, � � �#� * ���� &� �� / � * ! / � * ��/ � � * ���&� ���&� ��� �� ���� $��� ; "� ! �� * ��&� �#� / , � *3�
� * ! ��&� �%&� �� &� �! � ��� � ! 8#� ! ��� �CC�, � ��#� * ��� * ! �HD�, � ��#� * �<�� � %, � #�"; � �3<� � � �
! "; "! � * ! �"*#� / � �� � �� 1 �� * ! �� � � ; � �� � � �F( <( ( ( ��- "�&�� �/ � � . "* � ��"*#� / � �
�� $� �"� *��  �� � �* � ! �"*#� / � �� / � 8* �"* . ��� �H) �, � ��#� * �<��&� �"/ , �� / � * �� �"� *��  �
! "; "! � * ! �"*#� / � �/ � � * �� 8��&� � �� J8� �"�3�� � �1 � � * ��&� ��� $� �"� * �� * �1 � . � �"*#� / � �
� * ! ��&� ��� $� �"� * �� * �! "; "! � * ! %�

) !)�" 22( �� � � �
 0� � � � �
D8D8; � " � � �� � �
	 ���&� �� � . "* * "* . ��  �9AAF�� � * / � � � �%� 1 �� �#&� * . � =� ; � ���  �. � ; � �* / � * ��� %�� �� � L
%8����  �1 &"#&��&� ��"� � � � ��+� � "* � ��1 � %�� � , �� #� ! �� 3�� �%� #"� �=! � / � #�� �"#� ��3�
#&� "�� ! �+� � "* � ���� � � / �"�%�, � � �"� / � * �� �3�, �� � � �/ �=�	 �
 � 1 �� � . "* * "* . �=�"��� , L
, � � � � ! ��&� ��"��1 � * �� ! ��� �"/ , �� / � * ��� ��� $�� �  � � / ��� &� �� "��%�&� �� � * �1 � �� �, � � L
, � %� ! �� *�9) �2 � 3<�9AAF<�� * ! �"* ��&� � "� �! ��  �, � �%� * � ���� $� �"� *�"��1 � %�� ; "! � * ��
�&� ���&� �� � #� / / � * ! � �"� *%��  ��&� �+� / / "��� � ��  �� � �%� * � ��� � $� �"� * 9) �1 � �� �#� *L
%"! � �� ! ��� ��/ � � * ���&� �

=� � "� � #���� $� �"� * ��  �� � �* � ! �"*#� / � �%&� 8�! �� � �� � ! 8#� ! ��� . � �&� � �1 "�&�� �� � ! 8#L
�"� * ��  ��&� �/ � �. "* � ���� $� � � �� ���"*#� / � �. � � 8, %�

=� � $, � *%� %� � � ��&� ��   � � �%�"* ��&� ��� � � 8� �/ � �� � ��%&� 8�! �� � �� � * ! � � � ! �; "%"� �� �� 3�
"* ��� ! 8#"* . �� ��� � � 8��/ � � � � ��#� * ��"� 8�"� * �

=� �*#� / � ��� � *% � �/ � �"� * �%&� 8�! �� � �! � � ���1 "�&<�� * ! ��&� �� %%� %%/ � * ���   � � ��� � �
%��� * . �&� * � ! �
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 � � �1� � �
� &� �� � ! 8#�"� * ��  ��&� �/ � � . "* � ���� $�%&� 8�! �� � �%� #8�� ! �� 3�� *�� $�� *%"� * ��  ��&� �
�� $�� � %� �1 &"#&� 8��&� �/ � � � ��� ! ��� �� * �� J8� ���� $� �"� * ��  �� ���"*#� / � <�* � �/ � ��� � �
�&� ��3, � ��  �"*#� / � ��� ��1 � %�� *%8�� ! �� 3��� ��"* . �#� , "�� ��. � "*%�� � �, � � ���  �� �, � � =

�&8%�� � �%8� ?� #���� �� ��� $��  �CH�, � ��#� * ��� � %8��"* . �"* �� * �� / � 8* ���  �D' ���* ��&"%��&� �#� / , � *L
%� �"� * � � ��9C�"%�! � ! 8#�� ! <�� * ! ��&� � "* � ���� $� � � ��&� �%&� �� &� �! � � �"%�' B��� &� �"*#� / � ��  �9( ( �
&� %��&8%�� � � * �%8� ?� #���� �� ��� �� ���� $��  �HB�

9B�� 	 �� � %"#�� / � 8* ��� � "* . �"* ! � $=�"� ! �
9) �� � &� �+� / / "��� � ��  �� � �%� * � ��� � $� �"� *�1 � %�%� ��8, ��&� �B��� � *8� �3�9AA' ��� �  � �� *#� �"%�

/ � ! � ��� �� &� �� � , � � ���  ��&� �+� / / "��� � �� * �� � �%� * � ���*#� / � �� � $� �"� * ���� * ! �� �� � ��� � 8�L
�&� � �! � %#�", �"� * ��  ��&� "� �� � #� / / � * ! � �"� *%�
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. � � %%"; � ��� $�� � %� ��� &� �� #��� *�%, � #"� ��"*#� / � �1 � %�� � , � � �� ! �� * ! ��&� �#� , "�� ��

. � "*%�1 &"#&�1 &� �� �#� ; � � � ! �� 3��&"%�#� �� . � �3�1 � %�* � 1 �"*#�8! � ! �"* ��&� �! �  "* "L
�"� * ��  �#� , "�� ��"*#� / � �� ##� �! "* . ��� �� � � �V�D��� &� �� $�� *%"� *��  ��&� ��� $�� � %� �
/ � � * ��� �#&� * . � �"* ��� $� �"� * ��  �! "; "! � * ! %�� %�1 � ���� %�#� , "�� ��. � "*%�� * �. � � ! 1 "��<�
� � � ��� %�� �� �� * ! �%&� �� %�

/ � � 
 � ���
+� , "�� ��. � "*%�� * �. � � ! 1 "���� � #� / � ��� $� � �� ��� &� �, � �  "�%�1 � �� �, � � ���  �, � �%� * � ��
"*#� / � �

� � � ��� ��/ � �� � ��� � � � � �� �� � �� � � ��' � �� ��
+� , "�� ��. � "*%�� * �� � � ��� %�� �� �&� ! �8* �"���&� * �� � � * ��� $=� $� / , ��1 &� * �� � � �"%� ! ��  L
�� ��%� ; � * �3� � �%��  �� 1 * � �%&", ��� &"%�1 � %�� � , � � �� ! �� * ! �� � , �� #� ! �� 3�� �� � ! 8#�"� * �
�  ��&� �#� , "�� ��. � "*<�1 &"#&�! � , � * ! � ! �� * ��&� �! 8�� �"� * ��  ��&� �� 1 * � �%&", ��� &� �� � L
! 8#�"� * �1 � %�/ � $"/ "I � ! ��� �F( �, � ��#� * ���� � �  "��� * ! ��� %%�� * �� � � ��� %�� �� %<�1 &"#&�
&� ! �%� �; � ! �� %�� � %"! � *#� � � � ��&� �� 1 * � �<�1 � %��� $=� $� / , ���� � �  "��1 � %�, � � ���  �#� L
, "�� ��"*#� / � �

" � � ���� ��� � � � � �� �� � � � � � � � �� � 
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 �
�* ��&� �� $"%�"* . �	 #��� * �� � $� �"� * ��  �+� , "�� ��� � "*%�� * �� &� � � %<�#� , "�� ��. � "*%�1 � �� �
�� $=� $� / , ��1 &� * �� � � �"%� ! ��  �� � ��&�� � �3� � �%��  �� 1 * � �%&", ��2 � "* �%&� �� &� �! � �%9A�
1 � �� �* � ��, � � ���  ��&"%��� $�� $� / , �"� *<�� 8��1 &� * ��&� �#� , "�� ��. � "*%�1 � �� �� � � �"%� ! �
�  �� � �/ � � � ��&� * �%� ; � * �3� � �%��  �� 1 * � �%&", <�� * �3�&� � ��  ��&� �. � "*%�1 � �� ��� $� � �� �
=�� %�, � � ���  ��&� �%, � #"� ��"*#� / � �

9A��� &� �/ � "* �%&� �� &� �! � �%�1 � �� �"* ��&� �	 #��� * �� � $� �"� * ��  �+� , "�� ��� � "*%�� * �� � �� ��  �� &� �� %�
! �  "* � ! �� %�, � �%� *%�1 &� ��� . � �&� � �1 "�&��&� "��#�� %� � � / "�3�� * ! �#� / , � * "� %�"* �1 &"#&��&� %� �
, � �%� *�&� ! �! � #"%"; � �"*  �8� *#� <�� 1 * � ! �/ � � � ��&� *�' C�, � ��#� * ���  ��&� �#� , "�� ��� ��&� ! �� ��
�&� "��! "%, � %� ��/ � � � ��&� * �C( �, � � �#� * ���  ��&� �; � �� %�"* �� �#� / , � *3�

' ( ��� &"%��"/ "��� � "* . �"* ! � $=�"� ! �

- "�&��&� �9AAF=��  � � / �� �. � * � � � ���� $� �"� *��  �#� , "�� ��. � "*%�� *�%&� �� %�1 � %�
� / � * ! � ! ��� � ��* � �8�� ��, � �%� *%�"��/ � � * ���&� ��#� , "�� ��. � "*%�� *�%&� �� %� � �/ � ! �
, � � ���  �#� , "�� ��"*#� / � �1 &� * �� � � �"%� ! �1 "�&"* ��&�� � �3� � �%��  �� 1 * � �%&", <�1 &� �� � %�
�&� 3� � �/ � ! �, � � ���  �%&� �� �"*#� / � �6%� � �� � �� 1 7�1 &� * �� � � �"%� ! ��  �� � ��&�� � �3� � �%�
�  �� 1 * � �%&", ��	 *�� $� / , �"� *�� , , �"� ! � � ��* � �8�� ��, � �%� *%�� � � �"%"* . �#� , "�� ��
. � "*%�� *�%&� �� %��  �� ��/ � � � ��&� *��&�� � �3� � �%��  �� 1 * � �%&", �1 &� *��&� �%&� �� %�
1 � �� �, � � ���  �%/ � ���, � � � � �"� %��� 8#&�. � "*%�1 � �� ��� $=� $� / , ���� / � ���, � � � � �"� %�
1 � �� �! �  "* � ! �� %�, � � � � �"� %�&� ; "* . �� �/ � �� � ��, �"#� ��  ��� %%��&� * �� � � �9� � <� � � �' (

	 ���&� �%� / � ��"/ � �� �* � 1 �� "* ! ��  �"*#� / � �1 � %�"* �� � ! 8#� ! �=��&� �%&� �� �"*L
#� / � ��� &� � � �"*#� / � �1 � %�, � � ��3�� �#� * �"*8� �"� * ��  �! "; "! � * ! �"*#� / � �1 &"#&�1 � %�
�&� � �  � � � �� $�� * ! � ! ��� �"*#�8! � �#� , "�� ��. � "*%�� *�%&� �� �, � �  "�%��� ��� , , � � �%� � � / �
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�&� �� "����&� ��1 &� * �"* �� . � � �"* . �, � �  "�%� � � / ��&� �%� �� ��  �%&� �� %�"* �� �� $"%�"* . ��8L
�� %�� * �! "; "! � * ! �"*#� / � <�* � 8�� � �"�3�1 � %�%� #8�� ! �' 9

' 9��� � ��%&� �� �"*#� / � �� � � ; � �� � � �F9�B( ( ��&� ��� �� ���� $� �"� * ��  ��&� �#� / , � *3�� * ! ��&� �%&� �� L
&� �! � ��1 � %�HF<B�, � ��#� * ��1 &� �� � %��&� �/ � � . "* � ���� $�� * �� � �* � ! �"*#� / � �"*#�8! "* . ��� � � 8� �
/ � �� � ��#� * ��"� 8�"� * �� ! ! � ! �8, ��� �� , , � � $��HF�, � � �#� * ��

' ' ��� &� ��� �� ���� $�� / � 8* �� ! ��� ��&� �%8/ ��  ��&� �%�� �� �� � ��� / =� � � #� � ���� $��  �) �, � � �#� * ��� * ! ��&� �
/ 8*"#", � ��� * ! �#� 8* �3��� $� %�

' F��	 * �8*8%� ! �� � %"#�� ��� 1 � *#� �#� * �� � ��� � *% � �� � ! ��� �� �%, � 8%� �
' D��- &� * ��&� �%�� �� ��� $� %� � ��) <�H<�� * ! �9C�, � ��#� * ��� � � �� ! ! � ! �8, �1 "�&��&� �/ 8*"#", � ��� * ! �

#� 8* �3��� $� %��  �� , , � � $��' A�C�, � ��#� * �<��&� �/ � �. "* � ���� $�1 "���� / � 8* ���� �C) �C�, � ��#� * ���
� &� �%�� , � ! ��� $�#� "�"* . �%�", 8�� �� %�&� 1 �/ 8#&��&� ��� $, � 3� � �"%��� �, � 3�/ � $"/ 8/ ��  ��&� ��� %��
� � �* � ! �� � � * � ��� � ��&� �� $�� * ���&� ���&� �/ 8*"#", � ��� * ! �#� 8* �3��� $� %�� � � �� $#� � ! "* . ��&"%�
�"/ "�<��&� �� � �� � � ���&� �#� �#8�� �"� * ��  ��&� ��� , =� � � #� � ���� $�"%�� � ! 8#� ! ��� &� * ��&� �/ � � . "* � ��
�� $�1 "���� / � 8* ���� �/ � $"/ 8/ �C) �, � ��#� * ���+&8�#&��� $�"%�* � ��"*#�8! � ! <�%� ��&� �/ � � . "* � ��
�� $�/ 8%��"* ��   � #��� � �"*#�� � %� ! �� 3�#&8�#&��� $�1 &"#&�� / � 8* �%��� �� � � 8��9�, � � �#� * ��

D8D8=�
 � � �
 � � �� � �� �
� &� �! "; "%"� * ��  ��� $� � �� �"*#� / � �"* �� �, � �%� * � ��"*#� / � <�#� , "�� ��"*#� / � �� * ! �� %L
%� %%/ � * ��� ��� 1 � *#� %�"* ��� ! 8#� ! �1 "�&��&� �9A) B=��  � �/ �1 � %�/ � "* �� "* � ! ��� &� �
�� $�� � �� %�%� � � ��� / � 8* �"* . ��� �' ' �, � ��#� * �<�H�, � ��#� * ��� * ! �9' �, � ��#� * ��1 � �� �� � L
, �� #� ! �1 "�&��&� �#� *#� , �%��  �� � ��� / =� � � #� � ���� $<�/ "! ! �� =� �� #� � ���� $�� * ! ��� , L
� � � #� � ���� $�� / � 8* �"* . ��� �) �, � ��#� * �<�H�, � ��#� * ��� * ! �9C�, � ��#� * �<�� � %, � #�"; � �3��
+� *%� J8� * ��3��� $�� * ��� $� � �� �"*#� / � �� / � 8* �� ! ��� �� , , � � $��F) �, � ��#� * ��' ' �� * �
�&� �, � � ���  ��� $� � �� �"*#� / � <�"*#�8! "* . �, � %"�"; � �� ��* � . � �"; � �#� , "�� ��"*#� / � <�� $L
#� � ! "* . �� � � �9F( <( ( ( ' F�69AAD��� ; � �7��&� �/ "! ! �� =� � � #� � ���� $��  �H�, � � �#� * ��1 � %�
�� ; "� ! ��	 * ! � "* � ��3<�� *��&� �, � � ���  ��&� �, � �%� * � ��"*#� / � �� $#� � ! "* . �� � � �
' FD<A( ( �69AAD��� ; � �7��&� ��� , =� � � #� � ���� $��  �9C�, � � �#� * ��1 � %��� ; "� ! ��- &� * �#� �L
#8�� �"* . ��&"%��� $<�, � %"�"; � �* � ��#� , "�� ��"*#� / � �� $#� � ! "* . �� � � �' ( <( ( ( �6/ � � �"� ! �
#� 8, �� �� � � �D( <( ( ( 7�1 � %�"*#�8! � ! �"*��&� ��� $�� � %� ��� &� �%�� , � ! ��� $�#� "�"* . ' D�
1 � %�� ���&� �%� / � ��"/ � �� � ! 8#� ! � � � / �H) �, � � �#� * ���� �C) �, � � �#� * ��

�* �� � �8�* �� * ! �� %�� * �"** � ; � �"� * �"* �� � * "%&��� $��� 1 <�� ��� � � 8��/ � �� � ��#� * ��"� 8L
�"� * ��  �) �, � ��#� * ��1 � %�"* �� � ! 8#� ! ��� &� �� � %"%��  �#� �#8�� �"� * �&� �� �  �"%��&� ��� $L
, � 3� �@%��� �� ��� ; � � � ���1 � . � �� * ! M� ��"*#� / � � � � / �%� � =� / , �� 3/ � * ��1 "�&� 8��! � L
! 8#�"� *%��  �� *3�"* . � "* . �, � *%"� * �, � 3/ � * �%��
 � 1 � ; � � ��� � � 8��/ � � � � ��#� * ��"� 8L
�"� *�%&� ���� � �! � ! 8#�� ! �1 &� *�#� �#8�� �"* . ��� $�� * �, � �%� * � ��"*#� / � ��� � ��� ��� $L
, � 3� � �1 &� �, � "! ��� , =� � � #� � ���� $�"��/ � � * ���&� ���&� �#� * ��"� 8�"� * ��  �� � ��� $�� / � 8*L
�� ! ��� �D�H�, � ��#� * ���� &8%<�1 "�&��&� �9AAF��� $�� �  � � / ��&� �/ � � . "* � ���� $�� * �1 � . � �
"*#� / � �1 � %�� #�8� ��3�H' �H�, � � �#� * ��
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) !* � � 0� � �� � �7 %��� � � � � � � � �� � �
� , ��� �� * ! �"*#�8! "* . ��&� �"*#� / � �3� � ��9AAH<�� * �� #�8� ��, � � , � � �3��� $�� $"%�� ! �"* �
� � * / � � � ��� &"%�1 � %�� � � �"%&� ! � � � / ��&� �"*#� / � �3� � ��9AAB�' C

' C��� "���99' �6� �99' 7<�9AACMAH�
' H��� &� �! � ! 8#�"� �� �; � �8� �1 � %�! � #"! � ! �� 3��&� �%8/ ��  ��&� �%�� �� �� � ��� / �� * ! �/ "! ! �� =� � � #� � ��

�� $��  �) �, � ��#� * ��� * ! �H�, � ��#� * �<�� � %, � #�"; � �3<�� * ! ��&� �/ 8*"#", � ��� * ! �#� 8* �3��� $� %��  �
� , , � � $��F' �, � � �#� * ��

) !+� " 223�� � � �8 � 	� � �
� &� �9AA) ��� $�� �  � � / �1 � %��&� �� � %8����  � � � ���  �� #� * � / "#�� ; � �&� � �"* . ��� &"%�
#�� � �� ! �* � � ! � � ���". &�� * "* . ��&� � "%#� ��, � �"#3�� * ! �* � � ! � � ��"*#� * �"; � %��� �%�"/ 8L
�� �� �, �"; � �� �%� ; "* . %��� &� �� ; � � � ���� � ?� #�"; � ��  ��&� ��� $�� �  � � / �1 � %��� �"*#�� � %� �
, �"; � �� ��� * . =�� � / �%� ; "* . %�� * ! ��� �#�� � �� �� � ��� ��#� *%"%�� *#� �1 "�&"* ��&� ��� $�%3%L
�� / ��� ��1 � %�%� #8�� ! �� 3�� �, � � ��3�� � ! 8#�"� *��  ��&� ��� $�� � �� %�� * ! �� 3�� � 8��&� ��� $L
�� *%"� *��  ��&� ��� $�� � %� ��� &� �� $�� *%"� * �1 � %�/ � ! � �, � %%"� �� �� 3�� �� � ! 8#�"� * ��  �
, � � / "%%"� �� �! � ! 8#�"� *%�1 &� * �/ � � "* . �8, ��� $� � �� �"*#� / � �
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	  �� ���&� �9AAF��� $�� �  � � / �"��1 � %�� * �3�1 &� *�#� �#8�� �"* . ��� , =� �� #� � ���� $��&� ��
* � . � �"; � �* � ��#� , "�� ��"*#� / � �1 � %�* � ��"*#�8! � ! �"* ��&� ��� $�� � %� ��- "�&��&� �9AA) �
� �  � �/ �"��1 � %�� $�� * ! � ! ��� �� , , �3�� �%� �1 &� * �#� �#8�� �"* . �� � ��� / =� � � #� � ���� $�� * ! �
/ "! ! �� =� � � #� � ���� $���* �� � � �"�3�"��/ � � * ��� �� � ! 8#�"� *��  ��&� ��� $�� � �"�  �� * �"* �� �� %�%�
 � � / �/ � � . "* � ��3�� , , � � $��DH�, � ��#� * �' H��� �� , , � � $��F' �, � ��#� * ���� � ��� ��� $, � 3� ��
1 &� �� * �3�, � "! �� � ��� / =� � � #� � ���� $<��&� �� � ! 8#�"� *�1 � 8�! �� � � � � / �� , , � � $��D( �
, � � �#� * ���� �� , , � � $��F' �, � � �#� * ���	 ���&� �%� / � ��"/ � �� %%� %%/ � * ��� ��� 1 � *#� %�1 � �� �
* � ��, � � ���  ��&� ��� $�� � %� �1 &� * �#� �#8�� �"* . �� � ��� / �� * ! �/ "! ! �� =� �� #� � ���� $<��&8%�
� � %8��"* . �"* ��&� � � #���&� ��%�� �� ��� $� %�"* �� � � �"�3�� � #� / � ��� $� %�� * �. � � %%="*#� / � �

� 8��&� �/ � � � �� �#&� * . � �"* ��&� �, � %%"� "�"�3��  �! � ! 8#�"* . �"* . � "* . �, � 3/ � * �%� � ��
#� , "�� ��, � *%"� *%�1 � %�/ � ! � <�%� ��&� ���&� 3�1 � �� �* � ��! � ! 8#�"� �� �1 &� * �#� �#8�� �"* . �
�� , =� �� #� � ���� $�
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- "�&��&� �9AA) �� �  � � / ��&� �� � ��� / =� � � #� � ���� $�1 � %�� � ! 8#� ! ��� �C�C�, � ��#� * ���	 ��
�&� �%� / � ��"/ � ��&� �, � � . � � %%"� * ��"/ "�� � ���&� �/ "! ! �� =� � � #� � ���� $�1 � %�"*#�� � %� ! �
� 3�� � � �F' <( ( ( �69AA) ��� ; � �7��� &� %� ��1 � �� ! ?8%�/ � * �%�/ � � * ��� ��� 1 � ��/ � � . "* � ��
�� $� � � ��� 1 � ��� � �* � ! �"*#� / � �� * ! �1 � 8�! ��&� � �  � � � �"*#�� � %� ��&� �� #� * � / "#�� � * � L
 "�� � � / �1 � �� "* . �

� &� �%�� , � ! ��� $�#� "�"* . �1 � %�"*#�� � %� ! ��� �CA�, � ��#� * ���� &� ��� � � 8��/ � �� � ��
#� * ��"� 8�"� * �"* �� � ! 8#� ! �"*�9AAF�1 � %�/ � "* �� "* � ! �� ��) �, � ��#� * ���� &� �%� / � �� , L



C' � � 
 � � �� 	 
 � 
 	 � � �� � � � � � � 
 �	 
 � �� 
 � 2 	 � �� 	 � � � 


, �"� ! � � ���&� �%, � #"� ��, � *%"� *�%� ; "* . %�%#&� / � ��  �9�, � ��#� * ��"* ��� ! 8#� ! �"* �
9AAB�' B

' B���*�9AAB��&� �	 #��
 � ��) ( F��  �' D�� #�� � � ��9AAB�1 � %�� ! � , �� ! �� ##� �! "* . ��� �1 &"#&�� ��� / , � L
� � �3�, � *%"� *�%� ; "* . %�%#&� / � ��  �9�, � ��#� * ��%&� 8�! �� � �#&� �. � ! ��� &� �� � %"%��  �#� �#8�� �"� * �
1 � %�� J8� ���� ��&� �� � %"%� � ��#� ��� #�"* . ��� � � 8��/ � � � � ��#� * ��"� 8�"� * ��	 %�� � ��3�� %�9AA) <�&� 1 L
� ; � �<��&� ��� / , � � � �3�#� * ��"� 8�"� * �1 � %�� � , �� #� ! �� 3�� �%, � #"� ��, � *%"� *�#� * ��"� 8�"� * ��� &� �
%� ; "* . =8, �%&� 8�! �%� #8�� �� ��". &�� "%#� ��, � �"#3�� 3�#8�� "* . �, �"; � �� �#� *%8/ , �"� * ��� �  � � � *#� �
"%�/ � ! � ��� �� "���F9�6� �F97<�9AABMA) <�9%��� � , � � ��� * ! �� "���9( ) �6� �9( ) 7<�9AABMA) <�' * ! �� � , � � ��

' ) ��� &� �� $, �� * � �� �3�* � �� %� � � �� "���' 9A�6� �' 9A7<�' ( ( ' M' ( ( F�
' A��� "���9' ' �6� �9' ' 7<�' ( ( DM' ( ( C�
F( ��	 #��
 � ��9D9F��  �' 9�� � #� / � � � �' ( ( C�

) !� � � � � ( �� � 
 �� � � ) �9�- � � � � � 
 �� � � �� � �<� � � � 
 �� � � � � �
�* �' ( ( F�� ! ?8%�/ � * �%�1 � �� �� � J8"�� ! �� . � "*K��&� 3�%&� 8�! �� � ! 8#� ��� $�� * ��� 1 �� * ! �
/ � ! "8/ =%"I � �� � �* � ! �"*#� / � %�' ) �' A�� &"%�1 � %�#� ��"� ! �� 8��, � � ��3�� 3�. � � ! 8� ��3�
#&� *. "* . ��&� �, � � . � � %%"� * ��"/ "�� � ���&� �/ "! ! �� =� �� #� � ���� $<�, � � ��3�� 3�"* �� � ! 8#L
"* . �� * �� / , �� 3/ � * ��� ��� 1 � *#� �

� &� �"*#�� � %� ��  ��&� ��"/ "�� � � ��&� �/ "! ! �� =� �� #� � ���� $�1 � %��� �� � �"/ , �� / � * �� ! �
! 8�"* . �� �, � �"� ! ��  � � 8��3� � �%�� 3�� ��� �� ���  �� � � �D) <( ( ( �1 &"�� ��&� ��� $�"�%� � �
%�"���� / � 8* �� ! ��� �H�, � ��#� * ���� / , �� 3/ � * ��� ��� 1 � *#� �/ � ! � �8, �' �C�, � ��#� * ���  �
�&� �, � � ���  �� � �* � ! �"*#� / � <�1 &"#&�1 � %�� � �� 1 ��&� ��"/ "�� � ���&� �/ "! ! �� =� �� #� � ��
�� $��� &� �� ��� 1 � *#� �/ � ! � �8, �� �, � � ���  ��&� �� %%� %%/ � * ��� ��� 1 � *#� %�

� &� �#&� * . � %�1 � �� �� / � * ! � ! �"* ��&� �%, �"* . ��  �' ( ( F�1 "�&�� �, 8�, � %� ��� �. � � ! 8L
� ��3�"* �� � ! 8#� ��&� �#&� * . � %��&�� 8. &�� �, � �"� ! ��  � � 8��3� � �%��� 8��"* ��&� �%, �"* . ��  �
' ( ( D�"��1 � %�! � #"! � ! ��� �� �"* . ��&� �#&� * . � %� � �1 � �! �� %� � � / ��&� �3� � ���  �' ( ( D��
� &� ��&�� %&� �! ��  ��&� �/ "! ! �� =� � � #� � ���� $�1 � %��&� � �  � � � �%� ��� ��� � � �' CD�( ( ( �
6' ( ( D��� ; � �7�� * ! ��&� �� / , �� 3/ � * ��� ��� 1 � *#� �1 � %�"*#�� � %� ! ��� �� �/ � $"/ � ��
� / � 8* ���  �� � � �B�( ( ( �� � ��6' ( ( D��� ; � �7��� � �� ��� * �"* �' ( ( D��&� �� � ��� / =� � � #� � ��
�� $�1 � %�#&� * . � ! ��� �C�D) �, � ��#� * ��� %�#� / , � *%� �"� *� � ��/ 8*"#", � ���� $�"*=�

' A�#�� � %� %�

) !3� � � � * �9�� � � �, � � �� � �� � � � � �� � �� 	 �
 � � �� � ��: � �� � �� � �� 0� � � �
� � . � �&� ��1 "�&��&� �9AAF��� $�� �  � � / ��&� �#� *#� , ���  �%&� �� �"*#� / � �1 � %�"* �� � L
! 8#� ! ��� ��"*#�8! � ! ��� $� �"� * ��  �! "; "! � * ! %�� * ! �#� , "�� ��. � "*%�� * �%&� �� %�� � � �"%� ! �
�  �� ��/ � �� ��&� * ��&�� � �3� � �%��  �� 1 * � �%&", � � ��* � �8�� ��, � �%� *%<��&� ��� ��� ��� � "* . �
�� $� ! �� %�#� , "�� ��"*#� / � �

� &� �� ! � , �"� * ��  �� �* � 1 �	 #��� * �� � $� �"� * ��  �+� , "�� ��� � "*%�� * �� � �� ��  �� &� � � %�
"* �� � #� / � � ��' ( ( CF(�/ � � * ��� � � �"�"� * ��  ��&"%�! "  � � � *#� �"* ��� $� �"� * ��  �#� , "�� ��
. � "*%�� * �%&� �� %� � ��* � �8�� ��, � �%� *%��� � � / ��&� �"*#� / � �3� � ��' ( ( H�� ���� "* ! %��  �
#� , "�� ��. � "*%�� * �%&� �� %�� � � ��� $� ! �� %�%&� �� �"*#� / � <�"� � � %, � #�"; � ��  �� 1 * � �%&", �
, � �"� ! <�?8%��� %�#� , "�� ��. � "*%�� * ��"%�� ! �%&� �� %�"* �%/ � ���, � � � � �"� %�� � � �* � ��� * . � � �
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�� $=� $� / , ��F9�� &� � � �"*#� / � �"%�%�"����� $� ! �� ##� �! "* . ��� �� �, � � . � � %%"; � �%#� �� �6%� � �
%� #�"� *�9�' 7�

F9���* �%� #�"� * �DD��  ��&� �	 #��� * �� � $� �"� * ��  �+� , "�� ��� � "*%�� * �� � �� ��  �� &� �� %��&� � � �"%<�&� 1 L
� ; � �<�"*%� ��� ! �� ��� � *%"�"� * � ���8�� �� ##� �! "* . ��� �1 &"#&�* � �8�� ��, � �%� *%�1 &� �� 3�F9�� � #� / L
� � ��' ( ( C�&� ! �� �, � � � � �"� �� � �� 1 ��&� ��� $= �� � ��"/ "��#� * �%� ���1 "�&� 8��, � 3"* . ��� $� � � / ��&"%�
, � � � � �"� <�, � � ; "! � ! ��&� ���&� �%&� �� %�&� ; � �� � � * �� 1 * � ! � � ��/ � � � ��&� * ��&�� � �3� � �%�� ���&� �
�"/ � ��  �%� ��"* . �

F' ��� &� �#� *#� , ���  �#�� %� �3�� � �� �� ! �&� %�� � � *�! �  "* � ! �"* �! � �� "��"*�9H�
 6' 7��  ��&� �	 #��� * ��&� �
� � $�	 %%� %%/ � * ��

�*��&� �%, �"* . ��  �' ( ( B<�	 #��
 � ��CD( ��  �H�� 8* � �' ( ( B�1 � %�� ! � , �� ! ��	 / � * . �
� �&� � ��&"* . %�"��"*#�8! � %�� �� � ! 8#�"� * ��  ��&� �� � * "%&�#� �, � � � �� ��� $�� � �� � � � / �' ) �, � � �
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� � �&�"*�� � %� �8�� �� * ! �� � �� �"; � ��� � / %��� &� �� %�"/ � �� ! �/ � � . "* � ���� $�� � �� %�� � � �"*L
#�8! "* . ��&� ��   � #�%��  ��&� �"*#�� � %"* . �/ 8*"#", � ���� $�

� ��"%�� %�"/ � �� ! ��&� ��� � � 8*! �AH( <( ( ( ��� $, � 3� �%�� � �' ( �O��  �� ����� $, � 3� �%�1 "���
, � 3��&� ��� , �/ � � . "* � ���� $��  �HF�O�"* �' ( ( B��� &"%�"%�� �� � , "! �"*#�� � %� �"* ��&� �*8/ L
� � ���  ��� , �/ � � . "* � ���� $, � 3� �%�%"*#� �9A) H�1 &� �� �FHC<( ( ( �, � "! ��&� �&". &� %��
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/ � �. "* � ���� $��� &� �"*#�� � %� �"%�"* �, � � ��! 8� ��� �#&� * . � %�"* ��&� ��� $�� � %� �6�&� �� � %� �
� � � � ! � * "* . 7�"* �, � � ���� �� � "%#� ��! � � . �

) !" ) � � � � � � � �&� �� 	 	� � �� �� 	 �� � � �� � 	 � � � � �" 23� 9� � � )
D8; D8; � ) � � � &� �� &� � �#
� / , "�"#� ��� � %� � �#&�"* ! "#� �� %��&� ��"*#� / � ��� $�#8�%�&� ; � �� �*8/ � � ���  �� ���� #�"; � �
�   � #�%�� * ��&� �� #� * � / 3��	 %�"%��&� �#� %� �1 "�&�/ � %��� �&� � ��� $� %��� ; "� ! �"* ��&� �� � � ��
1 � ��! �"*#� / � ��� $� %�! "%�� ��%��&� �/ � � � � ��=�%, � #" "#� ��3��&� �/ � �� � �� � ���� � � 8� �
� * ! ��� "%8�� �

�*#� / � ��� $� %�6� * ! �� $#"%� �! 8�"� %7�� � ! 8#� ��&� �� � �8�* � � � / �1 � �� "* . �/ � � "* . �"��
�� %%�1 � ��&1 &"�� ��� � "* . �� * �� �?� � �� ��"*#�� � %"* . �1 � �� ��   � � ���� &� � � �� � � �%� ; � � � ��
! "  � �� * ���   � #�%�� ��1 � �� 0

=�- &� �&� ���� �, � � �"#", � �� �"* ��&� ��� � � 8� �/ � �� � ��� � �* � �4
=�- &"#&�� ! 8#� �"� * ��� �8*! � � �� � � 4
=�
 � 1 �/ � *3�&� 8�%��� �%8, , �34
=�
 � 1 �&� �! ��� �1 � �� <�1 &� * �1 � �� "* . 4
=�- &� �&� � ��� �/ � � � �#� �� � ��/ � ; � %4
=�� � ; � ���  �� �� #� �/ � � � � ��� #�"; "�"� %4

� � � ! "�"� * � ��3� � #8%�&� %�� � � *�� *�, � � �"#", � �"� *�� * ! �&� 8�%�1 � �� � ! ��
 � 1 � ; � ��
1 � �� �"* �� *%"�3�� * ! �J8� �"�3<�� %�1 � ���� %�� ! 8#� �"� * �/ ". &��� �%� �� � �; � �3�"/ , � � �� * ��
 � #�� �%��	 ����  ��&� %� �, � %"�"; � ��   � #�%�1 "���� � ! 8#� ��&� �� � J8"�� / � * �%� � �� "* � *#L
"* . �"*#� / � ��� $�#8�%�

� 8��&� �/ � � � <� � #8%�&� %��� � ! "�"� * � ��3�� � � * �� * �"� � �3�� * �"*#� / � ��� $� %�� * ! ��� L
� � 8��%8, , �3�/ � � %8�� ! �"* �&� 8�%�1 � �� � ! ��
 � 1 � ��� � %� � �#&��� � � %�� �/ � � � �. � * � �� ��
� , , � � � #&���3"* . ��� �"*#� �, � � � �� ��&� ��   � #�%��  �"* �� *%"�3�� * ! �J8� �"�3�� %�1 � ���� %�
�&� �#� / � "* � ! ��   � #�"; � ��� $�� � �� %�"*#�8! "* . �%� #"� ��� � * �  "�%�� * ! �� $#"%� �! 8�"� %�
�� ; "� ! �� * �#� *%8/ , �"� * �

� � � "* . �� $#"%� �! 8�"� %�"* �� �#� *%"! � �� �"� *�/ � � *%��&� ���&� �&". &� %��/ � � . "* � ��
�� $�� � �� �"%�� #�8� ��3�* � ��HF�O�� 8��� � � ��3�B' �O���* �"*#� / � �� � � #� � �%�1 &� �� �%� #"� ��
� � * �  "�%�� � � �� � ! 8#� ! �� %�"*#� / � �"*#�� � %� <��&"%��   � #��%&� 8�! �� �%� �� � �"*#�8! � ! ��

 � ���� � "* . ��&� ��� �� ��/ � �. "* � ���� $�� � �� %�"* �� �#� *%"! � �� �"� * �#� 8�! ��� � ! ��� �� * �8*L
! � � � %�"/ � �"� * ��  ��&� ��   � #�%��  ��� $� �"� * �� * ��� � � 8� �%8, , �3�

� &� ��� $�� �  � � / %�#� ��"� ! �� 8��! 8�"* . ��&� ��� %��' ( �3� � �%�&� ; � �� � %8��� ! �"*�%8� L
%�� * �"� ��� � ! 8#�"� *%�"*��&� �/ � � . "* � ��� * ! �� ; � � � . � ��� $�� � �� %�"*�� ����� $�� � � #� � �%��
� &� �"%� �� �� ! ��   � #�%��  ��&� ��� $�� �  � � / %�&� ; � ��&8%�� � � * ��� �"*#�� � %� �� � �&��� � � 8� �
/ � � � � ��, � � �"#", � �"� *�� * ! �&� 8�%�1 � �� � ! �6"*#�8! "* . �"* �� *%"�3<�J8� �"�3�� �#�7��	 �
� � 8. &�� %�"/ � �� ��  ��&� �"%� �� �� ! ��   � #�%�/ ". &��� � ��&� ���� � � 8��%8, , �3�"%�"*#�� � %� ! �
1 "�&��&� �� J8"; � �� * ���  �) C<( ( ( � 8����"/ � �� / , �� 3� � %��  �1 &"#&�9( <( ( ( �#� / � �
 � � / �"*#�� � %� ! �, � � �"#", � �"� * �� * ! �BC<( ( ( � � � / �"*#�� � %� ! �&� 8�%�
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� � � � "* . �� * �3�� * ��&� �"* ��� ! 8#�"� * ��  ��&� �� � �* � ! �"*#� / � ��� $�#�� ! "��"* �' ( ( F=�
' ( ( D<��&� ��   � #��"%�/ � �� �� / � ". 8� 8%��� *�� * � �&� * ! �/ � � . "* � ��� * ! �� ; � � � . � ��� $�
� � �� %�� � � �� � ! 8#� ! � � ���� 1 � � �, � "! �1 � �� � �%��� 8��� * ��&� �� �&� � �&� * ! �� * �3�� ; � � � . � �
�� $� %�� � � ��   � #�� ! � � � �&". &� ��, � "! �1 � �� � �%�"/ , �3"* . ��&� ���&� 3�1 "���� � ! 8#� ��&� "��
�� � � 8��%8, , �3��	 �%� ��&� �"* ��� ! 8#�"� * ��  ��&� �� � �* � ! �"*#� / � ��� $�#�� ! "��1 "�&�� �
#� , �1 "���/ � � � �"���� %%�, � �  "�� � �� ��� ��� � � �� * ��� * . � ��#� / , � �� ! ��� �%&� ��� ��� ! 8#� L
�"� * ��� "* � ��3�� *�� � �* � ! �"*#� / � ��� $�#�� ! "��&� %�� , , � � �8*"�3�#� %�%�"*��&� �%� *%� �
�&� ���� $�#8�%�#� 8�! �&� ; � �� � � * �. � � * �� ! �� �%� 1 &� �� �"* ��&� ��� $�%#&� ! 8�� ��� &"%�"/ L
, �"� %��&� ���� 1 � ��/ � �. "* � ���� $�� � �� %�� ���&� ��� 1 � ��� * ! ��  ��&� �"*#� / � �%#� �� �#� / � %�
� ���&� �#� %���  �&". &� � �/ � �. "* � ���� $�� � �� %�� ���&� �&". &� ��� * ! ��  ��&� �"*#� / � �%#� �� �

� &8%� � � / �� ��&� � � � �"#� ��, � "* ���  �; "� 1 �"��"%� � �� � � / �#� ��� "* ��&� ���&� �� � �* � ! �
"*#� / � ��� $�#�� ! "��1 "���"*#�� � %� �6�&� �; � �8� ��  7��� � � 8��%8, , �3�

D8; D8� �  � ( �� � �
� &� � � � �"#� ��3�"��"%�* � ��, � %%"� �� ��� �! � �� �/ "* � �1 &� �&� ��� � ! 8#� ! ��� $� %�� * �#� , "�� ��
"*#� / � M%� ; "* . %�"*#�� � %� �� ��� � ! 8#� �%� ; "* . %��� / , "�"#� ��� � %� � �#&�"%�* � ��; � �3�
#� *#�8%"; � �� *��&"%��� , "#�� "�&� ���
 � 1 � ; � �<�#� , "�� ��"*#� / � ��� $�� � �� %�&� ; � �* � ��
. � * � � � ��3�� � � *�� � ! 8#� ! �"*��&� �%� / � �/ � . * "�8! � �� %��� � � 8��"*#� / � ��� $�� � �� %�
1 &� * ��� � "* . �� ##� 8* ���  �"*  �� �"� * �

�* ��   � #���&� �%8� %�� * �"� ��#&� * . � �"* ��&� ��� $� �"� * ��  �#� , "�� ��"*#� / � �"%��&� �"*L
�� � ! 8#�"� *��  ��&� �%, �"��� � �1 � � *�* � . � �"; � �� * ! �, � %"�"; � �* � ��#� , "�� ��"*#� / � �"* �
9A) B�1 &� �� ��&� ��� $�� � �� �� * �* � . � �"; � �* � ��#� , "�� ��"*#� / � �1 � %�� � ! 8#� ! � � � / �8, �
�� �BF�' �O��� �* � 1 �FF�F�O��	 * �"%� �� �� ! �� � ! 8#�"� * �"* ��� $�� * �* � . � �"; � �#� , "�� ��"*L
#� / � �&� %�8* � / � ". 8� 8%�, � %"�"; � ��   � #�%�� * �%� ; "* . %��� &� ��   � #���  ��&"%�&� %�* � ��
� � � *�J8� * �" "� ! �� 8��8%"*. ��&� �� � 8. &�� %%8/ , �"� *%�� � %� ! �� *�� &� �2 "*"%��3��  �
� "* � *#� FC��&� ��   � #��� * �, �"; � �� �%� #�� �� "* � *#"� ��%� ; "* . %�#� * �� � �� %�"/ � �� ! ��� �� � �
"* ��&� �/ � . *"�8! � ��  �9=' �O��  �� � � �� ��9B=FD�� "��"� * �� � � �

FC��� "* � *%/ "*"%�� �"� ���� "* � *%�� ! � . >�� �%� �9AA) MAA�

� � $�� � �� %�� *�, � %"�"; � �#� , "�� ��"*#� / � �� * ! �� �&� ���3, � %��  �#� , "�� ��"*#� / � �
&� ; � �* � ��� � � * �� � ! 8#� ! ��� ��&� �%� / � �� $�� * ��� %� � ��* � . � �"; � �* � ��#� , "�� ��"*#� / � ��
� 8��&� �/ � � � <�"��"%�* � ��, � %%"� �� ��� �%� 3�1 &� �&� � ��&� %� �#&� * . � %�&� ; � �"*#�� � %� ! �� � �
! � #�� � %� ! �%� ; "* . %��
 � 1 � ; � �<�1 &� ��"%�� � ; "� 8%�"%<��&� ���&� �/ � *3�! "  � �� * ���� $�
� � �� %�� * �! "  � � � * ���3, � %��  �#� , "�� ��� * ! �%� ; "* . %�%#&� / � %�! "%�� � ���&� �#� / , � %"�"� * �
�  �%� ; "* . %<�%� � �, � � � . � � , &�H�

� &� �&". &�� � � ���� $�� � �� %�� * �%� ; "* . %�/ ". &��� �%� �, � %� �� �, � � � �� / �"* �� * �"*#�� � %L
"* . �3�. �� � � ��� #� * � / 3�1 &� �� ��&� � �� � � �� 1 ��  �#� , "�� ��/ ". &��� � #� / � �! "  "#8����� �
#� * ��� ��� * ! ��� $�
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 � � �� � ��� ��� � � ��� � � � � ��� � � � ��� �� � � � � ��� � � �
� 8�"* . ��&� �! � #� ! � � � � / �9AA' ��� �' ( ( ' �� � * / � �� �/ � ! � �� �%&" ��"* ��&� ��� $�%��8#L
�8�� � � � / �"*#� / � ��� $� %��� �. � � � * ��� $� %��&� ��� � #� "; � ! �/ 8#&�� ��� * �"� * ��� &� �"! � � �
1 � %��� ��� $�� * ; "� � * / � * �� ��3�&� �/  8��� � &� ; "� 8��� * ! ��&� �8%� ��  �� � %� 8�#� %�1 &"�� �
8%"*. �� � ; � *8� � � � / �. � � � * ��� $� %��� �� � ! 8#� ��� $� %�� * ��� � � 8��"*#� / � ��� &� �/ � %��
, � �%� ; � �"* . �, � � , � * � * �%��  �%8#&��� $�%&" �%�#�� "/ � ! ��&� ���&"%�1 � 8�! �#�� � �� �� �
! � 8� �� �! "; "! � * ! �� � �&�"*#�� � %"* . ��� � � 8� �%8, , �3�� * ! �"/ , � � ; "* . �� * ; "� � * / � * ��

� &� �. � � � * ��� $�%&" ��"* ; � �; � ! �� * �"*#�� � %� �"* �� * ; "� � * / � * �� ���� $� %�"* ��&� �� �L
! � ���  �9=9�C�O��  �� � � ��� &"%�"/ , �"� ! ��&� �"*#�� � %� �� * ! �"* ��� ! 8#�"� * ��  �� �*8/ L
� � ���  ��� $� %�� * �, � �� � �<�! "� %� �<�&� � �"* . <�� �� #��"#"�3<�1 � %�� <�1 � �� �<�/ � �� ��; � &"#�� %�
� �#���*�/ � *3�#� %� %��� $�� � �� %�� #�8� ��3�#� / � ��� �� $#� � ! �� $�� �* � �"�"� %�#� ** � #�� ! �
1 "�&��&� ��� $� ! �� � &� ; "� 8��

� &� � � �"%�, � � � � � �3�* � �! � 8� ���&� ���&� ��� $�%&" ��&� �, � ! �"/ , � � ; � ��� � � 8��%8, L
, �3��� 8���&"%��   � #��"%�* � ��#� 8%� ! �� 3�8%"*. �� * ; "� � * / � * �� ���� $� %��� � "* � *#� ��� $�
#8�%��
 � � � �"��"%�"/ , � � �� * ���� �� � / � / � � � ��&� ��� $#"%� �! 8�"� %�� �%� ��   � #���&� ��� � � 8� �
%8, , �3�� %��&� 3�� � � �, � "! �� 8���  �"*#� / � ��
 � *#� <��&� �"*#�� � %� ! ��� � � 8��%8, , �3�
1 � %�� �� � %8����  ��&� �� � ! 8#�"� * �"* ��&� ��� �� ��, � � . � � %%"� * ��  ��&� ��� $�%3%�� / ��&� �� � �L
�� 1 � ! ��&� �� * ; "� � * / � * �� ���� $� %<�1 &"#&��� * ! ��� �� � �/ � �� �, � � , � � �"� * � ��6� ��� ; � * �
� � . � � %%"; � 7��&� *�"*#� / � ��� $� %�� * ! �� �%� �� 8�! � *�, � � , �� �� 8�%"! � ��&� ��� � � 8� �
 � �#� ��- &� *�1 "��"* . ��� �#&� * . � �"*#� / � �! "%��"� 8�"� *�"*��&"%�1 � 3<�/ � *3�� �&� � �
�� � �%�� � � �� ; � "�� � �� ��� ��"%�* � �&"* . �"*&� �� * ���� �� * ; "� � * / � * �� ���� $� %��� &8%��&� �� �"%�
* � �� � � ��! � 8� �� �! "; "! � * ! � � � / �� �%� =#� ��� ! �. � � � * ��� $�� �  � � / �

C�� � � $� �"� * ��  �1 � . � �� * ! �1 � . � =�� �� �� ! �"*#� / �

* !" � � � � � � �� � �� 	 �' � �� � � �#� � � 	�� �
� &� �#� *#� , ���  �"*#� / � �"* �� � �V�D�1 � ��� * �%��&� ��%8#&�� � * �  "�%�� � � �%8� ?� #���� ��� L
$� %<�%� ��&� �, � � � �� / �� ##� �! "* . ��� � �"* . � �� � * �  "�%�"%��� �! � #"! � ��&� �; � �8� ��� �� � �
�� $� ! ��- "�&��&� ��� $�� �  � � / �"*�9AAF�"��1 � %�. � � 8* ! � ! ��&� ���&� �; � �8� �%&� 8�! �� � �
%� ��� ��/ � �� � ��; � �8� <�1 &� * ��&� �. � � ! �1 � %�� � #� "; � ! �� %�, � � ���  �� * �� / , �� 3/ � * ���� ��
"%��� "! �! � 1 * �"* �� � �V�9H697�FH�� &� �, � � ; "%"� * �� * �&� 1 ��� �; � �8� �� ��&� �� � * �  "�%�"%�
�� "! �! � 1 * �"* �� � �V�9H6F7�

FH��	 �*8/ � � ���  � �"* . � �� � * �  "�%�� � ���� $=� $� / , ���� &� 3�� � ��/ � * �"� * � ! �"*�� � �V�9H
69( 769' 769F7�� * ! �"* �� � �VV�F( �� * ! �F9�

� � ��#� ��� "*�. � � ! %��&� �� %%� %%/ � * ���  ��&� �/ � � � � ��, �"#� �1 � %�� � ?� #�" "� ! ��� ��
1 � %��&� �#� %� � � ���&� �. � � ! %<�1 &"#&�� � � �"*#�8! � ! �"*�%8� %� #�"� *�D=H<�# ���&� �
1 � �! "* . �"* �� � �V�9H6F7��� ��1 � %��&� �#� %� � � ��#� / , � *3�#� �%<�%8/ / � �&� 8%� %�� * ! �
, �� � %8�� �� � � �%<�?8%��� %�"��&� %�� � � *�� $�� * ! � ! �1 "�&�, � � ; "%"� *%�� * ��&� �; � �8� ��  �
 �� � �� ##� / / � ! � �"� *�# ��� � �V�9H6B=A7��� ��"%�! � #"%"; � � � ���&� ��� $� �"� * ��  � �"* . �
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� � * �  "�%�� ##� �! "* . ��� �� � �V�9H��&� ���&� �� � * �  "�%�� � � �/ � ! � �� ; � "�� � �� ��� ��&� �� / L
, �� 3� � � � � �&"%�, �"; � �� �8%� ��� &� � �"* . � �� � * �  "�%�� � � �, � � ���  ��&� �, � �%� * � ��"*#� / � �

* !� � � 0� � � �. � � � 
 �� � � � � � �
� &� �� � � � ��  �%&� �� =� � %� ! �, � 3/ � * ��1 "�&"*�� � * "%&��� $��� 1 �&� %�� � � *�%8� ?� #���� �
#� *%"! � � � � �� �#&� * . � %�! 8�"* . ��� �� ��3� � �%�=�#&� * . � %�1 &"#&�&� ; � �� "/ � ! �� ��/ � � L
"* . �%&� �� �� � %� ! �, � 3/ � * ��/ � � � �� ! ; � * �� . � � 8%�FB�� � ! � 3�%&� �� =� � %� ! �, � 3/ � * ��
#� *%"%�%��  ��&� �� / , �� 3� � �� � #� "; "* . �%&� �� %<�� , �"� *%�� � �1 � ��� * �%F) �FA�� %�, � � ���  �&"%�
1 � . � ��� � ! � 3��&� �%&� �� �� � / 8* � � � �"� *�#� *�� � �/ � ! � �"*�� ##� �! � *#� �1 "�&� � 8��
! "  � � � * ���8�� %0

FB��� �� / ���"* ��&� �� $, �� * � �� �3�* � �� %� � � �� "���HB�6� �HB7<�' ( ( ' M( F<��%��� � , � � ��
F) ��- "�&"*�� � * "%&��� $��� 1 ��&� �! "%�"*#�"� * �� � �1 � � *��". &�%��  �%8� %#�", �"� *�� * ! �� , �"� *%��� �

, 8�#&� %� �"%�! � #"%"; � �� � #� 8%� ��&� ��". &���  �%8� %#�", �"� *�� * �3�� , , �"� %��� �* � 1 �%&� �� %��	 �
�". &���  �%8� %#�", �"� *�� $"%�%�1 &� *��&� �J8� %�"� *�"%�� � � 8��� ��". &���� �%8� %#�"� � � � ��* � 1 �
%&� �� %�1 &� �� � %�� * �� , �"� * ��� �, 8�#&� %� �� * �3�"*#�8! � %�� $"%�"* . �%&� �� %��� �  � � � *#� �"%�/ � ! � �
�� ��&� �2 � . � I "* � � � � �� � $� %�� * ! �� 8�"� %<��  � �' ( ( 9�AD( � � �

FA��	 �� �  � � � *#� �"%�/ � ! � ��� �� "���HB�6� �HB7<�' ( ( ' M( F<��%��� � , � ��<�� �� / �F�9� � � �� �%8�; � 3��  ��&� �
! "  � � � * ��%� �8�"� *%�

=� � � �V�9H�=�, � 3/ � * ��"* ��&� � � � / ��  �; � �8� � �� �. � � ! %�� #&"� ; � ! �"* �#� ** � #�"� * �
�� �� / , �� 3/ � * �

=� � � �V�B�	 �=�. � * � � � ��� / , �� 3� � �%&� �� �� , �"� *%
=� � , �"� *%�� * ! �1 � ��� * �%� � ��%&� �� %�"* ��&� �#� / , � *3�6� � �V�B�	 6�7<�� �� / �97
=� � &� � � %�"* ��&� �#� / , � *3�6� � �V�B�	 6�7<�� �� / �' 7
=� � � * ! %�"%%8� ! �� 3��&� �#� / , � *3�6� � �V�B�	 6�7<�� �� / �F7

=� � � �V�B�
 �=�"* ! "; "! 8� ��� / , �� 3� � �%&� �� �� , �"� *
=� � � �V�' ) �=�. � * � � � ��� / , �� 3� � �%&� �� �� , �"� * �1 &"#&�! � � %�* � ��/ � � ���&� �#� * ! "L

�"� *%�"* �� � �V�B�	

� &� �! "%�"*#�"; � � � � �8�� %��  ��&� �! "  � �� * ��%� �8�"� *%�#� *�� � �#�� %%" "� ! �"* �� 0��&� �
�"/ � ��  ��&� ��� $� �"� *��  ��&� �. � � ! %K�1 &"#&�� / , �� 3� � %�#� *M/ 8%��� � �"*#�8! � ! �"* �
�&� �%� �8�"� *<�� * ! ��&� �, � %%"� "�"�3� � ���&� �� / , �� 3� ���� �! � ! 8#���&� �� $, � *%� ��  ��&� �

9� [� FA%� �8�"� * �

* !( � � � � � �� ��� � 0� � � �	 � � �#%� �� � � � � �
	 %�&� %�� � � * �/ � * �"� * � ! �� � � �"� ��"* �, � � � . � � , &�D<��&� �� � %8����  ��&� �9A) B��� $�� � L
 � � / �1 � %�� �%� ��&� ���&� �%, � #"� ��%#&� / � � � ��%/ � ���� 8%"* � %%� %�1 � %�"* �� � ! 8#� ! ��� ��
"%�� �%#&� / � �1 &"#&�8*! � ��%� #�"� *����  ��&� �	 #��� *��*#� / � �� � $� �"� *��  �� � � =�
� / , �� 3� ! �6"*�%&� ���� � � 7�#� *�� � �8%� ! �� 3�* � �8�� ��, � �%� *%�1 &� �� � � �%� � L
� / , �� 3� ! �

� &� �%#&� / � �/ � � *%�� �! "; "%"� *��  ��&� �� #� * � / 3��  ��&� �* � �8�� ��, � �%� *�"* �� �
, �"; � �� �� #� * � / 3�� * ! �� 8%"* � %%�� #� * � / 3� � ���� $�, 8�, � %� %��� &"%�! "; "%"� *�"%�
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/ � * � . � ! �� 3�/ � � *%��  �� �! � , � %"��� ##� 8* ��6� � � �V�F7<�� * �� ##� 8* ��� � �1 � � *�, �"L
; � �� �� #� * � / 3�� * ! �� 8%"* � %%�� #� * � / 3�6� � � �V�D6� 77�� * ! �, � � ; "%"� *%<�1 &"#&�
/ � * � . � ��&� ��� � *% � ���  �; � �8� %� � � / �� 8%"* � %%�� #� * � / 3��� �, �"; � �� �� #� * � / 3�
6�&� �1 "�&! �� 1 � ��%� J8� *#� �6� � � �V�C77��� &� �%#&� / � �&� %<�� $#� , �� � ��� � � 1 �� $L
#� , �"� *%<D( �* � �"/ , � � �� *#� �1 &� * �/ � � "* . �8, ��&� �"*#� / � �%�� �� / � * ��"�%� � � � � ��&� �
� 8%"* � %%�� %�"��1 "���� � �/ � ! � �� ##� �! "* . ��� ��&� �. � * � �� ���8�� %��  ��� $� �"� *<�� 8��"%��  �
%". *" "#� *#� �1 &� * �/ � � "* . ��&� ��� $�#� �#8�� �"� * �

D( ���* �� � � %��/ 8%��� �. ��"* �� ##� �! � *#� �1 "�&��&� �%� #�"� * �H6' 7��  ��&� �	 #��� * ��*#� / � �� � $� �"� * ��  �
� � � =� / , �� 3� ! �� � �, � �"� ! "%� ! �� ##� �! "* . ��� ��&� �� ##8/ 8�� �"� * �, �"*#", �� �1 &"�� ��&� �/ � "* �
�8�� � � ��* � �8�� ��, � �%� *%�8*! � ��%� #�"� * �C697��  ��&� �	 #��� * ��&� �� � $�	 %%� %%/ � * ��� * ! �%� #L
�"� * �D6� 7��  ��&� �	 #��� * �� �� �� �� � $� �"� * �"%��&� �/ � �8�"�3�, �"*#", �� �

� &� �%#&� / � � � � �� 8%"* � %%� %�/ � � � %�8, �� �%� ���  ��8�� %�1 &"#&�"* �� � �� �"� * ��� ��&� �
. � * � �� ��, � �%� * � ���� $�%3%�� / �#� *�� � �#&� �� #�� �"%� ! �� %�� ! ; � * �� . � � 8%��� ��"%�� �. ��
, � %%"� �� ��� �! � ! 8#��"* �� � � %��� $, � *%� %�1 &� *�#� �#8�� �"* . ��&� �, � �%� * � ��"*#� / � <�
?8%��� %��&� �� , , � � �8*"�3��� �� ##8/ 8�� �� �, � �  "�%�/ � � � %�"��, � %%"� �� ��� ��� � � �
#� 8* �� �=#3#�"#� ��/ � � %8�� %��� 8��"��"%�"/ , � � �� * ���� �* � �"#� ��&� ���&� �%#&� / � � � � �
� 8%"* � %%� %�"%�* � ��� �� � � � #&��  ��&� �� � . 8�� �"� *��3"* . �� � &"*! ��&� �, � �%� * � ���� $�%3%L
�� / �� %��&� ��8�� %�%� #8�� ��&� ���&� �� � �8�* �� *�#� , "�� ��"%��� $� ! �� %�#� , "�� ��"*#� / � <�
� * ! �� 8%"* � %%�"*#� / � �"%��� $� ! �� %�, � �%� * � ��"*#� / � <�3� ��. "; "* . ��&� �� , , � � �8*"�3�
�� ��� � � �#� 8* �� �=#3#�"#� ��/ � � %8�� %�

- &� *��&� � "%#� ��� � %8����  ��&� �� 8%"* � %%�&� %�� � � *�, � � , � � � ! � � ��� *�"*#� / � �
3� � �<��&� �� � �* "* . %�/ 8%��� � �� ! / "* "%�� � � ! �8*! � ���&� �, � � ; "%"� *%��  �� � � ��� � �*L
"* . %� � � / �� 8%"* � %%� %�� � � �, � �%� * � ��"*#� / � <�� 8���&� �� �/ � 3�"* ��&� �� � �* "* . %�� � �
"*#�8! � ! �"*#� / � �#� / , � * � * �%�1 &"#&�8*! � ���&� �, � � ; "%"� *%�"* �� � � �V�D�� � � �! � L
 "* � ! �� %�#� , "�� ��"*#� / � ��� � � �VV�B=A�#� * �� "*%�, � � ; "%"� *%�� * �&� 1 ��� �#� �#8�� �� �� �
� � �8�* �� * �"* ; � %�� ! �#� , "�� ���&8%�� *%8�"* . ��&� ���&"%�"%��� $� ! �� %�#� , "�� ��"*#� / � �

� &� �, � � ���  ��&� �� � �* "* . %�1 &"#&�"* �� � "%#� ��3� � ��"%�* � ���� � *% � � � � ! � � � / ��&� �
� 8%"* � %%�� #� * � / 3��� ��&� �, �"; � �� �� #� * � / 3�"%�� � . � � ! � ! �� %�%� ; "* . %�"* ��&� �� 8%"L
* � %%�� #� * � / 3�� * ! �"%��� $� ! �, � � ; "%"� * � ��3�� %�� 8%"* � %%�"*#� / � �� ��� ��� $�� � �� ��  �
' C�, � ��#� * ��� J8� ���� ��&� �#� �, � �� �� ��� $�� � �� ��- &� * ��&� �%� ; "* . %�� � � ��� � *% � � � � ! �
�� ��&� �, �"; � �� �� #� * � / 3��&� 3�� � � ��� $� ! �� %�, � �%� * � ��"*#� / � <�� 8���&� �?8%�=�
/ � * �"� * � ! ��� $��  �' C�O�"%�! � ! 8#�� ! �1 &� * �#� �#8�� �"* . ��&� �! 8� �� / � 8* ���  ��� $��� �
� � �, � "! �
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H�� � � / � �� %, � #�%�� * ��� $� �"� * ��  �#� , "�� ��"*#� / �

+!" � � � � � � 
 %� ��� � �� � ��0� �� � � %�� ��� � �� � �� � � � � �� � �� 	 �
 � � �� � ��: � �� �
B8; 8; � 
 � � � ��� � �� � �� � � ��� ��/ � �� � �� � �" � � ��� ��1&� �� � � � �� � 
 �� �� � � ��� � � �1&� �9

� � � � 8
� &� ��� $� �"� * ��  �#� , "�� ��. � "*%�"* �� � * "%&��� $��� 1 �"%�� � . 8�� �� ! �� 3��&� �, � � ; "%"� *%�
"* �� � �VV�D�� * ! �C�� * ! �"* ��&� �%, � #"� ��� #�%0�	 � � <�� � � <�� � � �� * ! �	 � ��- "�&��&� �
"* ��� ! 8#�"� *��  ��&� %� �%, � #"� ��� #�%��&� ��� $�� $� / , �"� *�� *�#� , "�� ��. � "*%��� "! �
! � 1 *�"*�� � �V�� � �V�C�"%�"* �� � � �"�3�� *�� $� / , �"� * ��� &� 8. &�"��"%�%�"����  �"/ , � �L
�� *#� ��� �! � #"! � �1 &� �&� ��� �#� , "�� ��. � "* �&� %�� � � * �� � �* � ! �� %�, � � ���  �� �� 8%"* � %%�� %�
�&� ��� $� �"� *�"*��&"%�%"�8� �"� *�! � ; "� �� %� � � / ��&� ��� $� �"� *��  �#� , "�� ��. � "*%�� � L
�� "* � ! �� %�, � � ���  �� �* � �/ � ��, � � � � �"� �/ � * � . � / � * ���� &� �! � ; "� �"� * �#� *%"%�%�"*0

=� 	 �! "  � � � *#� �1 &� *�#� �#8�� �"* . �. � "*%�� * ! ��� %%� %�� � #� 8%� ��&� �� #J8"%"�"� * �
, �"#� �� * ! ��&� �%� �� %�, �"#� �� � � �#� �#8�� �� ! �"* �! "  � �� * ��1 � 3%�

=� � � "*%�� * ! ��� %%� %�1 &"#&�� � � �� � �* � ! �� %�, � � ���  �� �� 8%"* � %%�� � � ��� $� ! �� %�, � �L
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