Date:

20 May 2010

To:

Australian Securities Exchange
Companies Announcement Office
Electronic Lodgment System

Dear Sir
NOTICE OF GENERAL MEETING
Please find attached the following documents which Lodestone Energy Limited
will be mailing to its shareholders in the next week:
o Chairman’s Letter to Shareholders
o the Notice of Meeting and Explanatory Memorandum prepared by the
Company for the purposes of the meeting, which set out the items of
business of the meeting and provide shareholders with additional
information in relation to those items of business;
o an Independent Expert’s Report prepared by WHK Horwarth Corporate
Finance Limited;
o an Independent Mineral Specialist Report prepared by Xstract Mining
Consultants Pty Ltd (which is an annexure to the Independent Expert’s
Report); and
o a proxy form.
Yours sincerely
Lodestone Energy Limited

Leni Stanley
Company Secretary

19 May 2010
Dear Shareholder,
I have pleasure in inviting you to attend an Extraordinary General Meeting of
Lodestone Energy to be held at the Stamford Lounge, Stamford Plaza Brisbane
Hotel, Corner of Edward and Margaret Streets, Brisbane, Queensland on
Tuesday 29 June 2010 at 10.00 am.
Enclosed are:
o the Notice of Meeting and Explanatory Memorandum prepared by the
Company for the purposes of the meeting, which set out the items of
business of the meeting and provide shareholders with additional
information in relation to those items of business;
o an Independent Expert’s Report prepared by WHK Horwarth Corporate
Finance Limited;
o an Independent Mineral Specialist Report prepared by Xstract Mining
Consultants Pty Ltd (which is an annexure to the Independent Expert’s
Report); and
o a proxy form.
If you are unable to attend the meeting, I encourage you to complete the
enclosed proxy form. Your proxy form should be completed and returned to the
Company’s share registry so that it is received at least 48 hours prior to the time
of the meeting.
I look forward to your attendance at the meeting.
Yours sincerely
Lodestone Energy Limited

Martin Ackland
Chairman

Lodestone Energy Limited
ACN 075 877 075

Notice of General Meeting
Explanatory Memorandum
and
Proxy Form

Date of Meeting
Tuesday, 29 June 2010
Time of Meeting
10:00AM (Brisbane time)
Place of Meeting
Stamford Lounge, Stamford Plaza Brisbane Hotel
Corner of Edward and Margaret Streets
Brisbane, Queensland

NOTICE OF EXTRAORDINARY GENERAL MEETING
Notice is given that an extraordinary general meeting of Lodestone Energy Limited ACN 075
877 075 (Company) will be held at the Stamford Lounge, Stamford Plaza Brisbane Hotel,
Corner of Edward and Margaret Streets, Brisbane, Queensland on Tuesday, 29 June 2010 and
will commence at 10:00am (Brisbane time) (Meeting).
The Explanatory Memorandum accompanying this Notice provides additional information on the
matters to be considered at the Meeting to enable shareholders to make an informed decision
regarding the Resolutions. The Explanatory Memorandum is intended to be read in conjunction
with, and forms part of, this Notice.
Words that are defined in the Explanatory Memorandum have the same meaning when used in
this Notice, unless the context requires otherwise.
Items of business
1.

Approval of issue of Shares pursuant to Share Purchase Agreement
To consider, and if thought fit, to pass the following resolution as an ordinary
resolution:
For the purposes of item 7 of section 611 and Chapter 2E of the Corporations Act,
Listing Rules 10.1 and 10.11 and for all other purposes, the issue of 407,288,211
Shares to Allegro Capital Nominees Pty Ltd ACN 079 844 107 and Orbit Capital Pty
Ltd ACN 092 586 831 pursuant to the Share Purchase Agreement, the terms of
conditions of which are summarised in the Explanatory Memorandum, be approved.
Voting exclusion statement
The Company will disregard any votes cast on Resolution 1 by Greg Baynton, Allegro
and Orbit and any of their associates.

2.

Ratification of issue of Placement Shares
To consider, and if thought fit, to pass the following resolution as an ordinary
resolution:
For the purposes of Listing Rule 7.4 and for all other purposes, the issue of
10,000,000 Shares to Square Resources at a price of $0.195 per Share, for the
purposes and otherwise on the terms described in the Explanatory Memorandum, be
ratified.
Voting exclusion statement
The Company will disregard any votes cast on Resolution 2 by:
(a)
any person who participated in the issue; and
(b)
any of their associates.
However, the Company need not disregard a vote if:
(c)
it is cast by a person as a proxy for a person who is entitled to vote, in
accordance with the directions on the Proxy Form; or
(d)
it is cast by the person chairing the Meeting as a proxy for a person who is
entitled to vote, in accordance with a direction on the Proxy Form to vote as
their proxy decides.

By order of the Board

Leni Stanley
Company Secretary
19 May 2010

NOTES TO THE NOTICE OF EXTRAORDINARY GENERAL MEETING
Eligibility to vote
A persons entitlement to vote at the Meeting will be determined by reference to the number of
Shares registered in the name of that person (reflected in the register of members) as at
7:00pm (Sydney time) on Sunday, 27 June 2010.
Proxy votes and corporate representatives
A member who is entitled to attend and cast a vote at the Meeting is entitled to appoint a
proxy. A form of appointment of proxy is enclosed with this Notice.
The proxy need not be a member of the Company. A member who is entitled to cast two or
more votes may appoint two proxies and may specify the proportion or number of votes each
proxy is appointed to exercise. If no such specification is given and two proxies are appointed,
each may exercise half of the votes to which that member is entitled.
All Proxy Forms will need to be lodged with the Company no later than 10:00am (Brisbane
time) on Sunday, 27 June 2010, being 48 hours before commencement of the Meeting. Any
Proxy Form received after that time will not be valid for the Meeting.
If you wish to appoint a proxy and are entitled to do so, then complete the enclosed Proxy
Form in accordance with the instructions on it and return it to the Companys share registry by
the deadline for lodgement as follows:
by using the enclosed reply paid envelope;
by post or fax to the Companys share registry as follows:
Lodestone Exploration Limited
C/- Link Market Services Limited
Locked Bag A14
Sydney South NSW 1235
Facsimile: (02) 9287 0309;
by delivery to Link Market Services Limited at Level 12, 680 George Street, Sydney
NSW 2000; or
online, at www.linkmarketservices.com.au by following the directions on the reverse
of the Proxy Form.
A corporation may elect to appoint a representative in accordance with the Corporations Act
in which case the Company will require written proof of the representatives appointment,
which must be lodged with the Company no later than 48 hours before commencement of the
Meeting.
If you have any queries on how to cast your votes then please call the Company Secretary,
Leni Stanley, on +61 (0)7 3221 6022 during business hours.

LODGE YOUR VOTE
ONLINE

www.linkmarketservices.com.au

By mail:
Lodestone Energy Limited
C/- Link Market Services Limited
Locked Bag A14
Sydney South NSW 1235 Australia
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By fax: (02) 9287 0309

All enquiries to: Telephone: (02) 8280 7454
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SHAREHOLDER VOTING FORM
I/We being a member(s) of Lodestone Energy Limited and entitled to attend and vote hereby appoint:

APPOINT A PROXY

STEP 1

OR if you are NOT appointing the Chairman of the
Meeting as your proxy, please write the name of the
person or body corporate (excluding the registered
shareholder) you are appointing as your proxy
or failing the person/body corporate named, or if no person/body corporate is named, the Chairman of the Meeting, as my/our proxy and
to vote for me/us on my/our behalf at the General Meeting of the Company to be held at 10:00am on Tuesday, 29 June 2010, at Stamford
Lounge, Stamford Plaza Brisbane Hotel, Corner of Edward and Margaret Streets, Brisbane, Queensland 4000 and at any adjournment or
postponement of the meeting.
the Chairman
of the Meeting
(mark box)

Proxies will only be valid and accepted by the Company if they are signed and received no later than 48 hours before the meeting.
Please read the voting instructions overleaf before marking any boxes with an

STEP 2

X

VOTING DIRECTIONS
For

Resolution 1

Against

Abstain*

Approval of issue of Shares pursuant to
Share Purchase Agreement

Resolution 2
Shares

* If you mark the Abstain box for a particular Item, you are directing your proxy not to vote on your behalf on a show of hands or on a
poll and your votes will not be counted in computing the required majority on a poll.

STEP 3

SIGNATURE OF SHAREHOLDERS – THIS MUST BE COMPLETED

Shareholder 1 (Individual)

Joint Shareholder 2 (Individual)

Joint Shareholder 3 (Individual)

Sole Director and Sole Company Secretary

Director/Company Secretary (Delete one)

Director

This form should be signed by the shareholder. If a joint holding, either shareholder may sign. If signed by the shareholder’s attorney, the power
be executed in accordance with the company’s constitution and the Corporations Act 2001 (Cth).
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HOW TO COMPLETE THIS PROXY FORM
To appoint a second proxy you must:

Your Name and Address
This is your name and address as it appears on the company’s
share register. If this information is incorrect, please make the
correction on the form. Shareholders sponsored by a broker
should advise their broker of any changes. Please note: you
cannot change ownership of your shares using this form.

Appointment of a Proxy
If you wish to appoint the Chairman of the Meeting as your
proxy, mark the box in Step 1. If the person you wish to appoint
as your proxy is someone other than the Chairman of the
Meeting please write the name of that person in Step 1. If you
leave this section blank, or your named proxy does not attend
the meeting, the Chairman of the Meeting will be your proxy.
A proxy need not be a shareholder of the company. A proxy
may be an individual or a body corporate.

Votes on Items of Business – Proxy Appointment
You may direct your proxy how to vote by placing a mark in
one of the boxes opposite each item of business. All your shares
will be voted in accordance with such a direction unless you
indicate only a portion of voting rights are to be voted on any
item by inserting the percentage or number of shares you wish
to vote in the appropriate box or boxes. If you do not mark
any of the boxes on the items of business, your proxy may vote
as he or she chooses. If you mark more than one box on an
item your vote on that item will be invalid.

Appointment of a Second Proxy
You are entitled to appoint up to two persons as proxies to
attend the meeting and vote on a poll. If you wish to appoint
a second proxy, an additional Proxy Form may be obtained by
telephoning the company’s share registry or you may copy this
form and return them both together.

state the percentage of your voting rights or number of
shares applicable to that form. If the appointments do not
specify the percentage or number of votes that each proxy
may exercise, each proxy may exercise half your votes.
Fractions of votes will be disregarded.
(b) return both forms together.

Signing Instructions
You must sign this form as follows in the spaces provided:
Individual: where the holding is in one name, the holder must
sign.
Joint Holding: where the holding is in more than one name,
either shareholder may sign.
Power of Attorney: to sign under Power of Attorney, you must
lodge the Power of Attorney with the registry. If you have not
previously lodged this document for notation, please attach a
you return it.
Companies: where the company has a Sole Director who is
also the Sole Company Secretary, this form must be signed by
that person. If the company (pursuant to section 204A of the
Corporations Act 2001) does not have a Company Secretary, a
Sole Director can also sign alone. Otherwise this form must be
signed by a Director jointly with either another Director or a
in the appropriate place.

Corporate Representatives
If a representative of the corporation is to attend the

admission in accordance with the Notice of Meeting. A form
registry.

Lodgement of a Proxy Form
This Proxy Form (and any Power of Attorney under which it is signed) must be received at an address given below by 10:00am
on Sunday, 27 June 2010, being not later than 48 hours before the commencement of the meeting. Any Proxy Form received
after that time will not be valid for the scheduled meeting.
Proxy Forms may be lodged using the reply paid envelope or:

ONLINE

www.linkmarketservices.com.au

Select the ‘Proxy Voting’ option on the top right of the home page. Choose the company you wish to lodge your vote for
from the drop down menu, enter your holding details as shown on this form, and follow the prompts to lodge your vote.

by mail:
Lodestone Energy Limited
C/- Link Market Services Limited
Locked Bag A14
Sydney South NSW 1235
Australia
by fax:
(02) 9287 0309
by hand:
delivering it to Link Market Services Limited, Level 12, 680 George Street, Sydney NSW 2000.
If you would like to attend and vote at the General Meeting, please bring this form with you.
This will assist in registering your attendance.

EXPLANATORY MEMORANDUM
This Explanatory Memorandum has been prepared for the information of shareholders in
relation to the business to be conducted at the extraordinary general meeting of Lodestone to
be held at the Stamford Lounge, Stamford Plaza Brisbane Hotel, Corner of Edward and
Margaret Streets, Brisbane, Queensland on Tuesday, 29 June 2010 at 10:00am (Brisbane
time). This Explanatory Memorandum should be read in conjunction with the Notice.
A number of words and terms that are used in this Explanatory Memorandum have defined
meanings, which are set out in the glossary.

Resolution 1  Approval of issue of Shares pursuant to Share Purchase
Agreement
Introduction
On 22 December 2009 Lodestone entered into the Share Purchase Agreement. The parties
to the Share Purchase Agreement are the Company, Allegro and Orbit. Orbit is wholly owned
by Allegro. Greg Baynton, a Director, and his wife are directors of both Allegro and Orbit. Mr
Baynton and his family own Allegro.
Under the Share Purchase Agreement, Lodestone (or a subsidiary of Lodestone) is entitled,
subject to shareholder approval, to acquire all of the issued shares in Tambo and Moreton
(Transaction). Upon completion of the Transaction, Lodestone will, directly and through its
subsidiaries, own 100% of the coal, coal seam gas and underground coal gasification projects
of Tambo and Moreton. In consideration for the acquisition of Tambo and Moreton,
Lodestone will issue 407,288,211 Shares to Allegro and Orbit (Consideration Shares).
Pursuant to Resolution 1 shareholder approval is sought for the purposes of Chapter 2E and
item 7 of section 611 of the Corporations Act, and Listing Rules 10.1 and 10.11, and for all
other purposes, for the issue of the Consideration Shares to Allegro and Orbit.
Set out in this Explanatory Memorandum is an analysis of the Transaction, including the
potential advantages and disadvantages of it proceeding, an explanation of why shareholder
approval is required, the recommendations of the Directors and certain other information that
the Company is required to disclose for the purposes of the Corporations Act and the Listing
Rules.
In accordance with the requirements of the Listing Rules, the Company engaged WHK
Horwath Corporate Finance Limited as an independent expert to report whether in its opinion
the Transaction is fair and reasonable to those shareholders not associated with the
Transaction. The Independent Expert has concluded that the Transaction is fair and
reasonable to non associated shareholders of Lodestone.
The Independent Experts Report, which includes an Independent Mineral Specialists Report
by Xstract Mining Consultants Pty Ltd, accompanies this Explanatory Memorandum.
Why is shareholder approval required?
Chapter 6 of the Corporations Act
Chapter 6 of the Corporations Act generally prohibits a person from acquiring a relevant
interest in shares in an entity if, as a result of the acquisition, that persons, or someone
elses, voting power in the company increases from below 20% to more than 20%. An
exception to this prohibition is where the acquisition is approved by shareholders in
accordance with item 7 of section 611 of the Corporations Act.
The issue of the Consideration Shares to Allegro and Orbit will result in Allegro acquiring a
relevant interest in more than 20% of the Companys Shares. In particular, Allegro will
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acquire a relevant interest in the Consideration Shares to be issued to it and, because it owns
all of the issued shares in Orbit, Allegro will also acquire a relevant interest in the Shares
issued to Orbit.
As Greg Baynton controls both Allegro and Orbit, under the Corporations Act he will have a
relevant interest in any Shares in the Company in which they have a relevant interest. This
means that, as a result of the issue of the Consideration Shares, Greg Baynton will also
acquire a relevant interest in more than 20% of the Companys Shares.
As a result, the issue of the Consideration Shares to Allegro and Orbit will require the
approval of shareholders under item 7 of section 611 of the Corporations Act.
Chapter 2E Corporations Act
Chapter 2E of the Corporations Act prohibits a company (subject to certain exceptions) from
giving a financial benefit to a related party of the Company, except with the approval of
shareholders. Issuing securities to a related party is an example of giving a financial benefit
under Chapter 2E.
An approval under Chapter 2E is required in the circumstances because, pursuant to the
Share Purchase Agreement, the Company will be issuing securities (in the form of the
Consideration Shares) to Allegro and Orbit who are related parties of the Company because
they are controlled by Greg Baynton, a Director.
Listing Rule 10.1
Listing Rule 10.1 provides that an entity must ensure that neither it, nor any of its child entities,
acquires a substantial asset from a related party of the entity, except with shareholder
approval. A substantial asset is defined in Listing Rule 10.2 as an asset whose value, or the
value of the consideration for it is, 5% or more of the equity interests of the entity in its last
accounts given to ASX.
Both Allegro and Orbit are entities controlled by Greg Baynton, a Director, and are related
parties of the Company for the purposes of Listing Rule 10.1. As noted above, if the
Transaction is approved, Allegro and Orbit will be issued a total of 407,288,211 Shares which,
based on the closing price of Shares on Tuesday, 18 May 2010 of $0.099 (being the trading
day prior to the date of the Notice), will have a market value of $40,321,533. As the equity
interests of the Company for the purposes of Listing Rule 10.1 as at 31 December 2009 were
approximately $4.8 million, the Transaction will result in the 5% limit being exceeded and
shareholder approval is therefore required in order for the Company to be able to proceed with
the Transaction.
Listing Rule 10.11
Listing Rule 10.11 provides that an entity must not issue, or agree to issue, securities to a
related party of the entity without first obtaining shareholder approval. As both Allegro and
Orbit are related parties of the Company, shareholder approval is required under Listing Rule
10.11 before the Consideration Shares can be issued to them.
Summary of the Share Purchase Agreement
Under the Share Purchase Agreement, Lodestone (or a subsidiary of Lodestone) is entitled to
acquire all of the issued shares in Tambo and Moreton from Allegro and Orbit. A description
of Tambo and Moreton and their key assets is set out in the summaries of Moreton and
Tambo below.
Shareholders should refer to the Independent Experts Report and
Independent Mining Specialists Report for further information regarding each company and
its assets.
Completion of the Share Purchase Agreement, and the Companys obligation to issue the
Consideration Shares, is subject to Resolution 1 being passed. If shareholder approval is not
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obtained prior to 1 April 2010, then either party may terminate the Share Purchase
Agreement.
If issued, the Consideration Shares will rank equally with those Shares currently on issue.
Under the Listing Rules, all of the Consideration Shares will be subject to mandatory escrow
for a period of 12 months commencing on the date of issue. This means that neither Allegro
nor Orbit will be able to dispose of or otherwise deal with the Consideration Shares issued to
them for the restriction period. Lodestone will apply for quotation of the Consideration Shares
promptly after the restriction period ends.
The Company has agreed that until completion of the Share Purchase Agreement it will not
issue, or agree to issue, any further Shares without the prior written approval of Allegro and
Orbit.
Following the completion of the Transaction, Allegro and Orbit, and any of their related
entities, are prohibited from applying for any coal or petroleum tenements within any area that
is within 100 kilometres of the boundaries of the areas covered by the tenements the subject
of the Tambo Coal Farmin and Tambo Gas Farmin agreements, details of which are
discussed in more detail below and in the Independent Experts Report and Independent
Mining Specialists Report.
Until completion of the Transaction Allegro and Orbit must ensure that Moreton and Tambo
continue to conduct their business in the ordinary course and must procure that neither
company takes certain action such as issuing securities, incurring material obligations,
terminating existing arrangements or otherwise altering their capital structure without the prior
written consent of Lodestone.
Each party to the Share Purchase Agreement has made representations and given
warranties, customary for an agreement of this type.
Overview of Tambo
Tambo is a proprietary company whose shareholders are Orbit and Allegro. Greg Baynton is
the sole director and secretary of Tambo. Tambo was incorporated on 13 June 2008.
Tambo is the registered holder of Authority to Prospect (ATP) 1020, a granted tenement
prospective for gas that covers an area of approximately 7,000 square kilometres that
straddles the Eromanga and Surat basins in Queensland. Tambo has applied in its own
name for seven Exploration Permits for Coal (EPC), some of which partially overlap ATP
1020. Two of these EPCs, EPC 1482 and EPC 1484, have been granted. In addition, Tambo
and Lodestone Coal have jointly applied for a further 20 EPCs located in the Surat and
Eromanga basins. Details of the permits registered, or under application by Tambo (alone
and jointly with Lodestone Coal), are set out in the Independent Experts Report.
Tambo has entered into two farmin agreements with the Company and its subsidiaries  the
Tambo Coal Farmin and the Tambo Gas Farmin  both of which were approved by
shareholders at the extraordinary general meeting held on 26 June 2009.
Under the Tambo Gas Farmin, Lodestone CSG, a wholly owned subsidiary of the Company,
may earn up to a 50% interest in ATP 1020 by undertaking exploration activities and incurring
exploration expenditure to the value of $5 million over a four year earning period. Lodestone
CSG is entitled to be transferred a 10% interest in ATP 1020 for each $1 million that it spends
in satisfying this obligation. Lodestone CSG must satisfy the minimum expenditure
obligations for ATP 1020 until such time as it withdraws from the Tambo Gas Farmin. These
obligations currently total approximately $8.25 million over a four year period. A more
detailed summary of the terms of Tambo Gas Farmin is contained in the May 2009 EGM
Notice, which can be found at www.asx.com.au.
Tambo has also entered into the Tambo Coal Farmin pursuant to which Lodestone Coal has
a right to earn up to a 50% interest in the coal tenements applied for by Tambo alone by
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undertaking exploration and incurring exploration expenditure to the value of $5 million over a
four year earning period. Lodestone Coal is entitled to earn a 10% interest in the tenements
for each $1 million that it spends in satisfying its earning obligation. Under the Tambo Coal
Farmin exploration expenditure incurred on those tenements jointly held by Tambo and
Lodestone Coal will be counted towards Lodestone Coals earning obligation. A more
detailed summary of the terms of the Tambo Coal Farmin is also set out in the 2009 EGM
Notice (lodged with ASX on 26 May 2009), which can be found at www.asx.com.au.
Other than its interests in ATP 1020, the EPCs held in its own name and jointly with
Lodestone Coal and its interests under the Tambo Gas Farmin and the Tambo Coal Farmin,
Tambo has not otherwise traded.
Overview of Moreton
Moreton is a proprietary company whose sole shareholder is Orbit. Greg Baynton is the sole
director and secretary of the company. Moreton was incorporated on 20 May 2008.
Moreton has been granted three exploration permits for areas prospective for coal (EPC
1299, EPC 1302 and EPC 1313), which are located in the Moreton Basin in South East
Queensland. Moreton and Lodestone also jointly hold an exploration permit for coal (EPC
1524). Details of these permits are set out in the Independent Experts Report and
Independent Mining Specialists Report.
Under the Moreton Farmin between Lodestone, Moreton and Orbit, which was approved by
shareholders on 8 September 2008, Lodestone has a right to earn a 50% interest in those
EPCs registered in the name of Moreton by undertaking exploration, and incurring exploration
expenditure, to the value of $2 million over a period of three years. In consideration for
entering into the Moreton Farmin, Lodestone has issued six million Shares to Orbit and has
an obligation to issue up to a further three million Shares once it has carried out exploration
and incurred exploration expenditure to the value of $1 million. In particular, once this
expenditure threshold has been reached, Lodestone must issue one million Shares for each
EPC that it elects to have an interest in. Further details of the Moreton Farmin are set out in
the notice of meeting and explanatory memorandum lodged by the Company with ASX on 5
August 2008, which is available at www.asx.com.au.
Other than its interest in the EPCs the subject of the Moreton Farmin and those held jointly
with the Company, and its interests under the Moreton Farmin, Moreton has not otherwise
traded.
Reasons for and advantages of the Transaction
If the Transaction proceeds Moreton and Tambo will become wholly owned subsidiaries of the
Company. It is intended that the Moreton Farmin, Tambo Coal Farmin and Tambo Gas
Farmin will then be terminated, which will:
mean that Lodestone and its subsidiaries will wholly own the entire portfolio of coal,
coal seam gas, underground coal gasification (UCG) and conventional petroleum
tenement rights in which they currently have an interest, or a right to acquire an
interest under the Farmin Agreements. This means that, aside from the royalty
interest payable to a third party (which is discussed further below), any economic
benefits arising from the exploration and development of these tenements will
accrue to the Company alone.
mean that the Company will be able to deal with and manage its energy portfolio
without ongoing contractual obligations to project partners, other than those
imposed under the royalty arrangements discussed further below. For example, the
Company will not be required to enter into formal joint venture arrangements with
Tambo or Moreton in relation to the tenements and will have the option of selling,
de-merging or joint-venturing each of its energy projects (subject to limitations
contained in its royalty agreements); and
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eliminate Lodestones ongoing obligations under these agreements (including its
obligation to issue further Shares to Orbit under the Moreton Farmin).
In addition, the Directors believe that upon the Company gaining full control of the Tenements
and its market capitalisation increasing, there is greater potential for the Company to improve
its profile, gain coverage by analysts and attract greater investor interest, which may assist
the Company to enhance shareholder value and raise required capital in the future.
On 27 August 2009 Lodestone and Lodestone Coal entered into a royalty agreement with
Oliver Lennox-King pursuant to which the Company granted a royalty of 2% of the gross
value of Lodestone and Lodestone Coals share of the coal sold, used or produced from the
tenements the subject of the Moreton Farmin and Tambo Coal Farmin, tenements acquired
by either entity that are within the areas of influence set out in these farmin agreements and
any other exploration permit, mineral development license, mining lease or coal mining
tenement in which the Company or its related bodies corporate acquires an interest prior to
31 December 2009.
On the same date Lodestone and Lodestone CSG entered into a similar royalty agreement
with Oliver Lennox-King under which Lodestone granted a royalty of 2% of the well head
value Lodestone and Lodestone CSGs share of petroleum produced from the areas the
subject of the Tambo Gas Farmin, any petroleum tenure or tenement acquired by either entity
that are within the area of influence set out in the Tambo Gas Farmin and any other
tenement, tenure or other authority in which the Company or its related bodies corporate
acquires an interest prior to 31 December 2009.
If the Transaction proceeds, the percentage royalty payable by the Company under the
royalty agreements will be reduced from 2% to 1%. However, although the percentage
royalty rate will be halved, it will be payable on 100% of the revenue derived from the relevant
tenements (rather than a maximum of 50% of the revenue). Accordingly the total dollar
amount of the royalty payable by Lodestone is not expected to change with the increase in
the Companys interests in the relevant projects to 100%.
Disadvantages of the Transaction
The issue of the Consideration Shares will result in the dilution of existing shareholders.
Based on the current issued capital of the Company of 211,509,529 Shares, and assuming
that other than the Consideration Shares, no other Shares are issued (e.g., on the exercise of
options or performance rights), the percentage of the Company controlled by shareholders
not associated with Greg Baynton will be reduced from 95.7% to 32.7% on completion of the
Transaction.
If the Transaction proceeds, Orbit and Tambo will control 67.3% of Lodestones issued share
capital and will have the capacity to appoint a majority of Directors of the Company and to
determine the outcome of ordinary resolutions, and to reject special resolutions, at general
meetings of the Company. In addition, by virtue of their large shareholding, a change in the
control of Lodestone will not be able to occur without the support of Allegro and Orbit. This
means that Allegro and Orbit could block a hostile or other takeover of Lodestone if the terms
of the takeover are not acceptable to them.
The Company has issued a total of 18.5 million performance rights, which entitle the holder to
be issued Shares for no consideration if the applicable performance hurdles are satisfied.
One half of the performance rights issued (Tranche 1 Performance Rights) vest and are
exercisable if the market capitalisation of the Company exceeds $50 million for five or more
consecutive trading days. The remaining half of the performance rights issued vest and are
exercisable if the volume weighted average price of Shares is at least $0.25 for a continuous
period of five trading days. If the Consideration Shares are issued, the Company will have a
total of 618,797,740 Shares on issue (assuming that no other Shares are issued, including
pursuant to the exercise of options or performance rights). Based on the closing price of
Shares of $0.099 on Tuesday, 18 May 2010, being the last day on which Shares were traded
on ASX before the Notice and Explanatory Memorandum were finalised, the capitalisation of
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the Company would therefore be $61,260,976 and the Tranche 1 Performance Rights will
vest and be exercisable.
If the Transaction proceeds Lodestone and its subsidiaries (which will include Tambo and
Morton) will, as the full owners of the tenements registered (or to be registered) in the name
of Moreton and Tambo, be solely responsible for maintaining their good standing, including
paying all rent, applicable security bonds and satisfying minimum expenditure obligations.
The Company estimates that these amounts will total approximately $2 million in the full
financial year ended 30 June 2010. In contrast, under the existing farmin arrangements,
generally speaking Lodestone is only required to pay such amounts in respect of those
tenements that it has elected to retain an interest in (i.e., which it has not excluded from the
relevant farmin).
Information regarding Allegro and Orbit
Allegro and Orbit are private companies controlled by Greg Baynton, a Director. Orbit is a
wholly owned subsidiary of Allegro.
Under the Share Purchase Agreement the Company has agreed to issue the Consideration
Shares to Allegro and Orbit as follows:
Allegro  399,142,447 Shares; and
Orbit  8,145,764 Shares.
Orbit and Greg Baynton are associates of Allegro in relation to its proposed investment in the
Company. Allegro and Greg Baynton are associates of Orbit in relation to its existing and
proposed investment in the Company.
Currently Orbit is the registered holder of 6,338,589 Shares, Allegro is the registered holder of
2,854,846 Shares and Greg Baynton (as trustee) is the registered holder of 53,333 Shares.
Allegro and Greg Baynton have a relevant interest in the Shares held by Orbit, and Allegro
and Greg Baynton each has a relevant interest in the Shares held by the other. The current
collective voting power of Orbit, Allegro, Greg Baynton and each of their associates in the
Company is 4.4% based on the total number of 211,509,529 Shares on issue.
Upon completion of the Transaction:
Orbit will be the registered holder of, and will have a relevant interest in, 14,484,353
Shares (being the aggregate of its current holding of 6,338,589 Shares and the
8,145,764 Consideration Shares to be issued to it);
Allegro will be the registered holder of 401,997,293 Shares (being the aggregate of
its current holding of 2,854,846 Shares and the 399,142,447 Consideration Shares
to be issued to it) and will have a relevant interest in 416,534,979 Shares;
Greg Baynton will be the registered holder of 53,333 Shares and will have a relevant
interest in 416,534,979 Shares; and
the collective voting power of Orbit, Allegro, Greg Baynton and each of their
associates will increase to 67.3% based on the total number of 618,797,740 Shares
on issue.
Assuming no further issues of Shares by Lodestone, the maximum extent of the increase in
the voting power of Allegro, Orbit, Greg Baynton and their associates that results from the
issue of the Consideration Shares pursuant to Resolution 1 is 62.9% (being from an existing
voting power of 4.4% to 67.3%).
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The effect of the issue of the Consideration Shares if Resolution 1 is approved is summarised
in the following table, which outlines the shareholdings of Allegro, Orbit and Greg Baynton in
the Company and their respective relevant interests pre and post Transaction:
Current
4
(as at 18 May 2010)
Registered holding

If Transaction proceeds
(assumes no further Share issues)

Relevant interest

Registered holding

Relevant interest

Shares

%

Shares

%

Shares

%

Shares

%

Allegro2

2,854,846

1.4

9,246,768

4.4

401,997,293

65.0

416,534,979

67.3

Orbit

6,338,589

3.0

6,338,589

3.0

14,484,353

2.3

14,484,353

2.3

<0.03

9,246,768

1

4.4

53,333

<0.01

416,534,979

67.3

Greg
Baynton3

53,333

1

1

5

Orbit,
Allegro, Greg
Baynton and
their
associates2,3

9,246,768

4.4

9,246,768

4.4

416,534,979

67.3

416,534,979

67.3

Other
shareholders

202,262,761

95.6

202,262,761

95.6

202,262,761

32.7

202,262,761

32.7

TOTAL

211,509,5294

100

211,509,5294

100

618,797,740

100

618,797,740

100

Notes:
1. These Shares are held on trust for Karen Joncour (3,333 Shares) and Gordon and Glenis Baynton (50,000
Shares), the sister and father and mother of Greg Baynton respectively.
2. Allegro is the registered holder of 2 million options to subscribe for Shares at an exercise price of $0.07. These
options expire 10 September 2010 unless exercised beforehand. The closing price of the Companys Share on ASX
on Tuesday, 18 May 2010, being the trading day prior to the Notice being finalised, was $0.099. As these options
have not yet been exercised, Allegro, Orbit and Greg Baynton do not have a relevant interest in the shares to which
they relate. If these options are exercised, the current relevant interest of Allegro, Orbit and Greg Baynton, and their
collective relevant interests if the Transaction proceeds, will be 5.3% and 67.4% respectively.
3. Greg Baynton is the registered holder of 2 million performance rights, which entitle him to be issued Shares for no
consideration if the applicable performance conditions are satisfied. If these performance rights vest, and ordinary
Shares are issued to Mr Baynton in respect of them, Mr Baynton will be the registered holder of 2,053,333 Shares.
Assuming all other performance rights on issue also vest and are exercised (see the discussion in relation to the
interests of Directors in the Transaction below for further details), a total of 12,500,000 Shares will be issued and the
total issued capital of the Company (assuming no other Share issues) will be 631,297,740 Shares if the Transaction
proceeds. In these circumstances, the relevant interest in Shares of Greg Baynton and Allegro and their associates
will be 66.3% and Orbit will be 2.3%.
4. This is the issued capital of the Company on Tuesday, 18 May 2010, being the trading day prior to the Notice
being finalised. The Company has options and performance rights on issue some of which are presently exercisable,
or will be exercisable, if the Transaction proceeds. See the discussion in relation to the interests of Directors in the
Transaction below for further details.
5. Orbit has agreed, upon the Consideration Shares being released from escrow, to transfer half of the Consideration
Shares issued to it (i.e., 4,072,882 Shares) to Lance Grimstone Investments Pty Ltd, an entity controlled by Lance
Grimstone, a Director. See the discussion in relation to the interests of Directors in the Transaction below for further
details.

Intentions of Allegro and Orbit
As Greg Baynton is currently a Director of the Company, no change to the composition of the
Board is currently intended as a result of the issue of the Consideration Shares to Allegro and
Orbit.
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Greg Baynton, Allegro and Orbit have indicated that they are supportive of the Companys
current direction. In particular, they have indicated that:
they do not have any current intention to change the business of the Company;
they have no current intention to inject further capital into the Company;
they do not currently intend that any property be transferred between the Company
and any of them or their associates;
they have no current intention to redeploy the fixed assets of the Company;
they have no current intention to change the Companys existing financial or
dividend policies; and
they intend to work with the Companys Board to review the human resource
requirements and skills base of the Company. However, no decisions have been
made in this regard.
The current intentions of Greg Baynton, Allegro and Orbit set out above are based on the
facts and information regarding the Company and the general business environment that are
known to them as at the date of this Explanatory Memorandum. If circumstances change, or
new information or opportunities become available, the intentions of Greg Baynton, Allegro
and Orbit could also change.
Other information
Under the Share Purchase Agreement, Greg Baynton is entitled to require the Company to
appoint him as a part-time executive Director of the Company on ordinary commercial terms.
However, Mr Baynton has not yet decided whether he will exercise this right.
Timing of the Transaction
If Resolution 1 is passed by shareholders, the Company, Orbit and Allegro are bound to
complete the Transaction within 21 days of the date of the Meeting, i.e., by Tuesday, 20 July
2010. Lodestone anticipates that the Transaction will complete shortly after the date of the
meeting, at which point the Company will issue the Consideration Shares to Allegro and Orbit,
and the Company will become the sole shareholder of Moreton and Tambo.
Independent Experts Report
The Company commissioned the Independent Expert to express an opinion as to whether the
Transaction is fair and reasonable to the non-associated shareholders of the Company. In
preparing its report, the Independent Expert engaged Xstract Mining Consultants Pty Ltd to
prepare the Independent Mining Specialists Report. The Independent Experts Report
(including the Independent Mining Specialists Report) accompanies this Explanatory
Memorandum.
The Independent Expert has concluded that the transaction is fair and reasonable to
the non-associated shareholders of the Company.
Shareholders are urged to read the Independent Experts Report carefully.
Consequences if Resolution 1 is not passed
If Resolution 1 is not passed, the Company will not be bound to complete the Share
Purchase Agreement and will not acquire Tambo and Moreton and will not issue the
Consideration Shares to Allegro and Orbit. The Farmin Agreements will remain on foot.
This means the Company, and its subsidiaries Lodestone Coal and Lodestone CSG, will
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retain their existing interests in those tenements held jointly with Moreton and Tambo as well
as their right to acquire an interest in those tenements held by Moreton and Tambo under
the Farmin Agreements if they fulfil their farmin obligations. The Directors consider that
there will be no major adverse affect on the Company if the Transaction does not proceed,
although the Company will not realise the benefits of the Transaction, as outlined above.
Directors interests in the Transaction
The current directors of the Company are Mr Martin Ackland (Chairman), Mr Graham Baker,
Mr Greg Baynton, Mr Lance Grimstone and Mr Bill Stubbs.
Each of the Directors holds performance rights, as detailed in the table below. As noted in
the summary of the disadvantages of the Transaction earlier in this Explanatory
Memorandum, one half of the performance rights issued by the Company (Tranche 1
Performance Rights) vest and are exercisable if the market capitalisation of the Company
exceeds $50 million for five or more consecutive trading days. If the Consideration Shares
are issued, the Company will have a total of 618,797,740 Shares on issue (assuming that no
other Shares are issued, including pursuant to the exercise of options or performance rights).
At the closing price of Shares of $0.099 on Tuesday, 18 May 2010 (being the last day on
which Shares were traded on ASX before the Notice and Explanatory Memorandum were
finalised), the capitalisation of the Company would be $61,260,976 and the Tranche 1
Performance Rights issued to Directors would vest and be exercisable.
Based on 618,797,740 Shares on issue, the market price of Shares would need to fall below
$0.081, and must not exceed $0.081 for five or more trading days, in order for the
performance condition for the Tranche 1 Performance Rights not to be satisfied.
Name

No. of Tranche 1
Performance Rights

No. of Shares to be issued
if performance condition is
satisfied

Martin Ackland

1,000,000

1,000,000

Grahame Baker

1,000,000

1,000,000

Greg Baynton

1,000,000

1,000,000

Lance Grimstone

2,000,000

2,000,000

Bill Stubbs

1,000,000

1,000,000

Total

6,000,000

6,000,000

On 3 September 2009, Tambo, Orbit, Allegro and Lance Grimstone Investments Pty Ltd (a
company controlled by Lance Grimstone, a Director) entered into an agreement pursuant to
which Orbit and Allegro agreed that, in consideration of the considerable work undertaken by
Lance Grimstone in validating the geology and prospectivity of the tenements held by Tambo
and identifying other prospective areas for application by Tambo and the Company, Allegro
and Orbit would pay to Lance Grimstone Investments Pty Ltd 1% of the proceeds of any sale
by Orbit and Allegro of their shares in Tambo (plus any applicable GST). The agreement
provides that where the consideration received by Orbit and Allegro is shares in the
purchaser, the consideration payable to Lance Grimstone Investments Pty Ltd will also be
shares in the purchaser. In satisfaction of this obligation Orbit has agreed, upon the
Consideration Shares being released from escrow, to transfer 4,072,882 of the Consideration
Shares issued to it to Lance Grimstone Investments Pty Ltd. Allegro will not transfer any of
the Consideration Shares issued to it. Upon the transfer of these Shares, and assuming that
no performance rights or options issued to Mr Grimstone (or any other person) are exercised,
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Mr Grimstone will have a relevant interest in 8,704,407 Shares, representing approximately
1.4% of the total number of Shares on issue assuming the Transaction proceeds.
Other information
For the purposes of Chapter 2E of the Corporations Act and the Listing Rules, the following
additional information is provided:
The related parties of the Company to whom a financial benefit will be given if
Resolution 1 is passed are Orbit and Allegro. Orbit and Allegro are related parties
of the Company because they are companies controlled by Greg Baynton, a
Director.
The financial benefit to be provided to each of Orbit and Allegro if Resolution 1 is
approved is the issue of the Consideration Shares.
The Consideration Shares will be ordinary fully paid shares in the capital of
Company, which will rank equally with the existing Shares on issue. As
Consideration Shares are being issued in consideration of the acquisition by
Company of Moreton and Tambo, no money will be raised from the issue of
Consideration Shares.

the
the
the
the

Directors recommendations
Each Director has considered and approved the convening of the meeting and the issue of
the Notice.
Greg Baynton has an interest in Resolution 1 as he controls Allegro and Orbit, and will
acquire a relevant interest in the Consideration Shares if they are issued. Accordingly, Mr
Baynton makes no recommendation in relation to Resolution 1.
Lance Grimstone has an interest in Resolution 1 as he controls Lance Grimstone Investments
Pty Ltd, which will, if Resolution 1 is approved, be entitled to be transferred 4,072,882 of the
Consideration Shares issued to Orbit. Lance Grimstone will have a relevant interest in these
Shares. By virtue of this interest, Mr Grimstone makes no recommendation in relation to
Resolution 1.
Each Director (including Greg Baynton and Lance Grimstone) has an interest in the Share
Purchase Agreement on the basis that, if the Transaction proceeds and the Consideration
Shares are issued, it is likely that the market capitalisation of the Company will exceed $50
million and, as a consequence, the Tranche 1 Performance Rights will be eligible to vest,
which will entitle each Director to be issued Shares for no consideration. Notwithstanding this
interest each Director (other than Greg Baynton and Lance Grimstone) considers that they
should give guidance to shareholders on how they should vote.
For the reasons set out in this Explanatory Memorandum, each Director (other than Greg
Baynton and Lance Grimstone) considers that the Transaction is in the best interests
of the Company and recommends that shareholders vote in favour of Resolution 1.

Resolution 2  Ratification of issue of Placement Shares
Purpose of Resolution 2
In December 2009, the Company agreed to issue 10 million shares to Square Resources at
an issue price of $0.195 to raise $1.95 million (Placement Shares). Square Resources is an
Australian company associated with Moss Capital Pty Ltd, which invests globally in earlystage natural resources projects and companies.
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Listing Rule 7.1 imposes a limit on the number of equity securities (e.g., Shares) that the
Company can issue without shareholder approval. In general terms, the Company may not,
without shareholder approval, issue equity securities representing more than 15% of its share
capital in a 12 month period.
Shares that are issued with shareholder approval do not reduce the number of equity
securities that may be issued by the Company under Listing Rule 7.1. Under Listing Rule 7.4,
shareholder approval can be obtained after the Shares are issued if the issue did not breach
the 15% limit in Listing Rule 7.1 when made and the Companys members subsequently
approve it.
The Placement Shares were issued on 15 December 2009. The issue of the Placement
Shares was within the Companys 15% limit under Listing Rule 7.1. Under Resolution 2, the
Company seeks shareholder ratification of the issue of the Placement Shares for the
purposes of Listing Rule 7.4.
Other information
The Placement Shares were issued on the same terms as those Shares on issue on the date
of issue of the Placement Shares.
Prior to the issue of the Placement Shares Square Resources did not have a relevant interest
in any Shares. As a result of the issue of the Placement Shares, Square Resources has a
relevant interest in 10 million Shares, representing approximately 4.7% of the Companys
current issued share capital.
The proceeds from the issue of the Placement Shares will be predominantly used to help
accelerate the exploration program for the Tambo Coal & Gas Project during 2010. In
addition, Square Resources is a strategic energy and resources investor and has expertise in
accelerating coal project developments and experience in exploration management, coal
mine planning and development, project funding and coal marketing. The Company hopes to
benefit from the expertise and connections of Square Resources to develop its energy assets.
Directors interests and recommendation
None of the Directors has an interest in Resolution 2. The Directors unanimously
recommend that shareholders vote in favour of Resolution 2 as this will allow the
Company to retain the flexibility to issue the maximum number of equity securities permitted
under Listing Rule 7.1 without requiring further shareholder approval. In particular, if
Resolution 2 is not approved, the Companys capacity to issue additional securities will be
significantly constrained until 15 December 2010, at an important time in the Companys
development.
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Glossary of terms
In the Notice and Explanatory Memorandum the following words and expressions have the
following meanings:
2009 EGM Notice means the notice of meeting and explanatory memorandum convening the
extraordinary general meeting of shareholders of the Company held on 26 June 2009, lodged
by the Company with ASX on 26 May 2009.
Allegro means Allegro Capital Nominees Pty Ltd ACN 079 844 107.
General Meeting or Meeting means general meeting of the Company to be held on Tuesday,
29 June 2010.
ASIC means the Australian Securities and Investments Commission.
ASX means the ASX Limited ACN 008 624 691 or the market that it operates, as the context
requires.
Board means the board of Directors of the Company.
Company or Lodestone means Lodestone Energy Limited ACN 075 877 075.
Consideration Shares means 407,208,211 Shares.
Corporations Act means the Corporations Act 2001 (Cth).
Directors means the directors of the Company from time to time, and Director means any
one of them.
Explanatory Memorandum means the explanatory memorandum to the notice of meeting
contained in this booklet.
Farmin Agreements means the Moreton Farmin, Tambo Coal Farmin and the Tambo Gas
Farmin.
Independent Expert means WHK Horwath Corporate Finance Limited ACN 001 508 363.
Independent Experts Report means the report of the Independent Expert, in Annexure A.
Independent Mineral Specialists Report means the valuation report prepared by Xstract
Mining Consultants Pty Ltd, which is Annexure S of the Independent Experts Report.
Listing Rules means the official listing rules of ASX.
Lodestone Coal means Lodestone Coal Pty Ltd ACN 134 427 919.
Lodestone CSG means Lodestone CSG Pty Limited ACN 134 448 258.
Meeting means the extraordinary general meeting of shareholders of the Company to be held
at the Stamford Lounge, Stamford Plaza Brisbane Hotel, Corner of Edward and Margaret
Streets, Brisbane, Queensland on Tuesday, 29 June 2010 at 10:00am (Brisbane time).
Moreton means Moreton Energy Pty Ltd ACN 131 181 434.
Moreton Farmin means the farmin agreement dated 18 June 2008 between the Company,
Moreton and Orbit.
Notice means the notice of meeting convening the Meeting.
Orbit means Orbit Capital Pty Ltd ACN 092 586 831.
Proxy Form means a proxy form accompanying the Notice.
Resolution means a resolution set out in the Notice.
Share means a fully paid ordinary share in the capital of the Company, the terms of which are
contained in the Companys constitution.
Share Purchase Agreement means the agreement dated 22 December 2009 between the
Company, Allegro and Orbit pursuant to which the Company has agreed, subject to
Shareholder approval, to acquire all of the issued shares in Moreton and Tambo.
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Square Resources means Square Resources Pty Ltd ACN 139 275 157.
Tambo Coal Farmin means the Tambo Coal Project Farmin Agreement dated 10 December
2008 between the Company, Lodestone Coal and Tambo.
Tambo Gas Farmin means the Tambo Gas Project Farmin Agreement dated 10 December
2008 between the Company, Lodestone CSG and Tambo.
Tambo means Tambo Coal & Gas Pty Ltd ACN 131 603 766.
Transaction means the proposed transaction between Lodestone, Allegro and Orbit pursuant
to which, subject to Resolution 1 being passed, Lodestone will acquire all of the issued shares
in Tambo and Moreton in consideration for the issue of the Consideration Shares.

Page 13

Ô±¼»-¬±²» Û²»®¹§ Ô·³·¬»¼
×²¼»°»²¼»²¬ Û¨°»®¬Ž- Î»°±®¬
Ú±® ¬¸» °«®°±-»- ±º ßÍÈ Ô·-¬·²¹ Î«´» ïðòïð ¿²¼ Í»½¬·±² êïïøé÷ ±º ¬¸» Ý±®°±®¿¬·±²ß½¬ øîððï÷

Ó¿§ îðïð

Ú±® º«®¬¸»® ·²º±®³¿¬·±² °´»¿-» ½±²¬¿½¬æ
Ø¿®´»§ Ó·¬½¸»´´ ±® Î±-- Ð¿¬¿²»

Ô·¿¾·´·¬§ Ô·³·¬»¼ ¾§ ¿ -½¸»³» ¿°°®±ª»¼ «²¼»® Ð®±º»--·±²¿´ Í¬¿²¼¿®¼- Ô»¹·-´¿¬·±² ±¬¸»® ¬¸¿² º±® ¬¸» ¿½¬- ±® ±³·--·±²- ±º º·²¿²½·¿´
-»®ª·½»- ´·½»²-»»-

ÑæÄÝ´·»²¬ÄÔÄÔ±¼»-¬±²» Û²»®¹§ Ô¬¼ à ÔÑÜÛÔÄ×ÛÎÄîò
Î»°±®¬ÄÉØÕÝÚÁ×ÛÎÁÔ±¼»-¬±²»ÁÛ²»®¹§ÁÚ·²¿´Áïçðëïðò¼±½

ØÓæÖÓ

ïç Ó¿§ îðïð

Ì¸» ×²¼»°»²¼»²¬ Ü·®»½¬±®Ô±¼»-¬±²» Û²»®¹§ Ô·³·¬»¼
Ýñó Ó® Ö»ºº Ö¿³·»-±²
Ý¸·»º Û¨»½«¬·ª» Ñºº·½»®
ÙÐÑ Þ±¨ éêî
ÞÎ×ÍÞßÒÛ ÏÔÜ ìððï

Ü»¿® Í·®-

×ÒÜÛÐÛÒÜÛÒÌ ÛÈÐÛÎÌŽÍ ÎÛÐÑÎÌ ó ÔÑÜÛÍÌÑÒÛ ÛÒÛÎÙÇ Ô×Ó×ÌÛÜ
ÉØÕ Ø±®©¿¬¸ Ý±®°±®¿¬» Ú·²¿²½» Ô·³·¬»¼ øÉØÕÝÚ÷ ¸¿- ¾»»² ¿°°±·²¬»¼ ¾§ ¬¸» Ü·®»½¬±®- ±º
Ô±¼»-¬±²» Û²»®¹§ Ô·³·¬»¼ øÔÑÜ ñ ¬¸» Ý±³°¿²§÷ ¬± °®»°¿®» ¿² ×²¼»°»²¼»²¬ Û¨°»®¬Ž- Î»°±®¬ ø×ÛÎ ñ ¬¸»
Î»°±®¬÷ ¬± »¨°®»-- ¿² ±°·²·±² ¿- ¬± ©¸»¬¸»® ¿ ¬®¿²-¿½¬·±² °®±°±-»¼ ¾§ ÔÑÜ ¬± °«®½¸¿-»ô -«¾¶»½¬ ¬±
-¸¿®»¸±´¼»® ¿°°®±ª¿´ô ïððû ±º ¬¸» ±®¼·²¿®§ »¯«·¬§ ·² Ì¿³¾± Ý±¿´ ú Ù¿- Ð¬§ Ô¬¼ øÌ¿³¾±÷ ¿²¼
Ó±®»¬±² Û²»®¹§ Ð¬§ Ô¬¼ øÓ±®»¬±²÷ô ·² »¨½¸¿²¹» º±® ìðéôîèèôîïï ±®¼·²¿®§ -¸¿®»- ·² ÔÑÜ ø¬¸»
Ð®±°±-»¼ Ì®¿²-¿½¬·±²÷ ·- º¿·® ¿²¼ ®»¿-±²¿¾´» ¬± ¬¸±-» ÔÑÜ -¸¿®»¸±´¼»®- ²±¬ ¿--±½·¿¬»¼ ©·¬¸ ¬¸»
Ð®±°±-»¼ Ì®¿²-¿½¬·±²ò Ì¸» Î»°±®¬ ·- ®»¯«·®»¼ º±® ·²½´«-·±² ·² ¬¸» Ò±¬·½» ±º Ó»»¬·²¹ ¿²¼
¿½½±³°¿²§·²¹ Û¨°´¿²¿¬±®§ Ó»³±®¿²¼«³ ø¬¸» Ì®¿²-¿½¬·±² Ü±½«³»²¬-÷ ¬± ¾» º±®©¿®¼»¼ ¬± ÔÑÜ
-¸¿®»¸±´¼»®- º±® ¬¸»·® ½±²-·¼»®¿¬·±² ·² ¼»¬»®³·²·²¹ ©¸»¬¸»® ¬± ¿°°®±ª» ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²ò
ÔÑÜ -¸¿®»¸±´¼»®- ©·´´ ¾» ®»¯«·®»¼ ¬± ª±¬» ±² ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¿¬ ¿ ¹»²»®¿´ ³»»¬·²¹ ½±²ª»²»¼
º±® ¬¸» °«®°±-»- ±º ¬¸» Ý±®°±®¿¬·±²- ß½¬ îððï øÝ¬¸÷ ø¬¸» ß½¬÷ ¿²¼ ¬¸» ´·-¬·²¹ ®«´»- ±º ¬¸» ß«-¬®¿´·¿²
Í»½«®·¬·»- Û¨½¸¿²¹» ø¬¸» Ô·-¬·²¹ Î«´»-÷ò
Ì¸·- ´»¬¬»® ø¬¸» Ô»¬¬»®÷ ·- ¿ -«³³¿®§ ±º ±«® ¿²¿´§-·- ¿²¼ ±°·²·±² ¿²¼ ¼±»- ²±¬ ½±²-¬·¬«¬» ¿ -«¾-¬·¬«¬» º±®
¬¸» ®»¿¼·²¹ ±º ±«® »²¬·®» Î»°±®¬ò ×² ¬¸» ½¿-» ¬¸¿¬ ¿ °¿®¬§ ·- ¬± ®»´§ ±² ±«® ±°·²·±² ·² ¿²§ ³¿²²»®ô ©»
®»½±³³»²¼ ¬¸¿¬ ±«® Î»°±®¬ ¾» ½±²-·¼»®»¼ ·² ·¬- »²¬·®»¬§ò ÔÑÜ -¸¿®»¸±´¼»®- -¸±«´¼ ®»¿¼ ¬¸»
Ì®¿²-¿½¬·±² Ü±½«³»²¬- ·--«»¼ ¾§ ÔÑÜ ¬±¹»¬¸»® ©·¬¸ ±«® Î»°±®¬ °®·±® ¬± ¼»½·¼·²¹ ©¸»¬¸»® ¬± ¿°°®±ª»
¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²ò
ß² ·²¼·ª·¼«¿´ -¸¿®»¸±´¼»®Ž- ¼»½·-·±² ·² ®»´¿¬·±² ¬± ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ³¿§ ¾» ·²º´«»²½»¼ ¾§ ¸·±® ¸»® °¿®¬·½«´¿® ½·®½«³-¬¿²½»-ò É» ¸¿ª» ½±²-·¼»®»¼ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¹»²»®¿´´§ò É» ¸¿ª»
²±¬ ½±²-·¼»®»¼ ¬¸» »ºº»½¬ ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ±² ¬¸» °¿®¬·½«´¿® ½·®½«³-¬¿²½»- ±º ·²¼·ª·¼«¿´
ÔÑÜ -¸¿®»¸±´¼»®- ²±® ¸¿ª» ©» ½±²-·¼»®»¼ ¬¸»·® ·²¼·ª·¼«¿´ ±¾¶»½¬·ª»-ô º·²¿²½·¿´ -·¬«¿¬·±² ±® ²»»¼-ò
Ü«» ¬± °¿®¬·½«´¿® ½·®½«³-¬¿²½»-ô ·²¼·ª·¼«¿´ ÔÑÜ -¸¿®»¸±´¼»®- ³¿§ °´¿½» ¼·ºº»®»²¬ »³°¸¿-·- ±² ª¿®·±«¿-°»½¬- ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² º®±³ ¬¸» ±²» ¿¼±°¬»¼ ·² ¬¸·- Î»°±®¬ò ß½½±®¼·²¹´§ô ·²¼·ª·¼«¿´³¿§ ®»¿½¸ ¼·ºº»®»²¬ ½±²½´«-·±²- ¿- ¬± ©¸»¬¸»® ¬± ¿°°®±ª» ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²ò
Û¨½»°¬ º±® ¬¸» Î»°±®¬ô ÉØÕÝÚ ¸¿¼ ²± ·²ª±´ª»³»²¬ ·² ¬¸» °®»°¿®¿¬·±² ±º ¬¸» Ì®¿²-¿½¬·±² Ü±½«³»²¬-ô
¿²¼ ¿- -«½¸ô ÉØÕÝÚô ·¬- ±ºº·½»®-ô ®»°®»-»²¬¿¬·ª»-ô »³°´±§»»- ¿²¼ ¿¹»²¬- ¼·-½´¿·³ ¿´´ ´·¿¾·´·¬§ ø»¨½»°¬
º±® ¿²§ ´·¿¾·´·¬§ ©¸·½¸ ¾§ ´¿© ½¿²²±¬ ¾» »¨½´«¼»¼÷ô º±® ¿²§ »®®±®ô ·²¿½½«®¿½§ ·²ô ±® ±³·--·±² º®±³ ¬¸»
·²º±®³¿¬·±² ½±²¬¿·²»¼ ·² ¬¸» Ì®¿²-¿½¬·±² Ü±½«³»²¬- ±¬¸»® ¬¸¿² ¬¸·- Î»°±®¬ ±® ¿²§ ´±-- ±® ¼¿³¿¹»
-«ºº»®»¼ ¾§ ¿²§ °»®-±² ¼·®»½¬´§ ±® ·²¼·®»½¬´§ ¬¸®±«¹¸ ®»´§·²¹ ±² ¬¸·- ·²º±®³¿¬·±²ò

Ð¿¹» î

Ì¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²

Ñ² îî Ü»½»³¾»® îððçô ÔÑÜ »²¬»®»¼ ·²¬± ¿² ¿¹®»»³»²¬ ©·¬¸ ß´´»¹®± Ý¿°·¬¿´ Ò±³·²»»- Ð¬§ Ô¬¼
øß´´»¹®±÷ ¿²¼ Ñ®¾·¬ Ý¿°·¬¿´ Ð¬§ Ô¬¼ øÑ®¾·¬÷ ¬± ¿½¯«·®»ô -«¾¶»½¬ ¬± -¸¿®»¸±´¼»® ¿°°®±ª¿´ô ¿´´ ±º ¬¸» -¸¿®»·² Ì¿³¾± ¿²¼ Ó±®»¬±²ò Ñ®¾·¬ ·- ©¸±´´§ ±©²»¼ ¾§ ß´´»¹®± ¿²¼ ¾±¬¸ Ñ®¾·¬ ¿²¼ ß´´»¹®± ¿®» ½±²¬®±´´»¼
¾§ Ù®»¹ Þ¿§²¬±²ô ¿ ¼·®»½¬±® ±º ÔÑÜò
×² ½±²-·¼»®¿¬·±² º±® ¬¸» ¿½¯«·-·¬·±² ±º ¬¸» -¸¿®»- ·² Ì¿³¾± ¿²¼ Ó±®»¬±²ô ÔÑÜ ¸¿- ¿¹®»»¼ ¬± ·--«»
ìðéôîèèôîïï ±®¼·²¿®§ -¸¿®»- ¬± ß´´»¹®± ¿²¼ Ñ®¾·¬ïò Ì¸» ½±²-·¼»®¿¬·±² °®±ª·¼»¼ ¾§ ÔÑÜ ©·´´ ®»-«´¬ ·²
¬¸» ®»´»ª¿²¬ ·²¬»®»-¬- ±º Ó® Þ¿§²¬±² ¿²¼ ß´´»¹®± ·²½®»¿-·²¹ º®±³ ëòðû ¬± ¿°°®±¨·³¿¬»´§ êîòéû ±² ¿
º«´´§ ¼·´«¬»¼ ¾¿-·-ô ¿²¼ ìòìû ¬± ¿°°®±¨·³¿¬»´§ êéòíû ±² ¿² «²¼·´«¬»¼ ¾¿-·-ô ¿²¼ -¸±«´¼ ¬¸» Ð®±°±-»¼
Ì®¿²-¿½¬·±² ¾» ¿°°®±ª»¼ô Ó® Þ¿§²¬±²ô ¬¸®±«¹¸ ß´´»¹®± ¿²¼ Ñ®¾·¬ô ©·´´ ½±²¬®±´ ÔÑÜò
Ì¿³¾± ¿²¼ Ó±®»¬±² ¿®» ¬¸» ½±«²¬»®ó°¿®¬·»- ±º ¾±¬¸ º¿®³ó·² ¿¹®»»³»²¬- ¿²¼ ¶±·²¬ ª»²¬«®» ¿¹®»»³»²¬©·¬¸ ÔÑÜô º±® ¬¸» »¨°´±®¿¬·±² ¿²¼ ¼»ª»´±°³»²¬ ±º Û¨°´±®¿¬·±² Ð»®³·¬- º±® Ý±¿´ øÛÐÝ-÷ ¿²¼ ¿²
ß«¬¸±®·¬§ ¬± Ð®±-°»½¬î øßÌÐ÷ ø½±´´»½¬·ª»´§ ¬¸» Ì»²»³»²¬-÷ ·² ®»´¿¬·±² ¬± ¬¸» Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ ¿²¼
Ì¿³¾± Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬-ô ¿- º±´´±©-æ
Ì¿¾´» ïæ Ý«®®»²¬ ±©²»®-¸·° -¬®«½¬«®» ±º ¬¸» Ì»²»³»²¬-

Í¬®«½¬«®»

Ü»-½®·°¬·±²

Ì¿³¾± Ý±¿´ ¿²¼ Ù¿Ð®±¶»½¬øÛÐÝ-÷

Ó±®»¬±² Ý±¿´
Ð®±¶»½¬
øÛÐÝ-÷

Ú¿®³ó·²
ß¹®»»³»²¬-

Ë²¼»® º¿®³ó·² ¿¹®»»³»²¬- ÔÑÜ ¸¿- ¬¸» ®·¹¸¬ ¬± »¿®²
«° ¬± ¿ ëðû ·²¬»®»-¬ ·² ¬¸» º±´´±©·²¹ ÛÐÝ-ô -«¾¶»½¬ ¬±
¬¸» º«´º·´³»²¬ ±º »¨°´±®¿¬·±² »¨°»²¼·¬«®» ±¾´·¹¿¬·±²-ò
Ì¸»-» ¬»²»³»²¬- ¿®» ½«®®»²¬´§ ¸»´¼ ±® ¿®» «²¼»®
¿°°´·½¿¬·±² ¾§ Ì¿³¾± øÌ¿³¾± Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬-÷
¿²¼ Ó±®»¬±² øÓ±®»¬±² Ý±¿´ Ð®±¶»½¬÷ò

ïìïìî
ïìïëî
ïìïéî
ïìïèî

ïìèïî
ïìèî
ïìèì
ïðîðï

ïîçç
ïíðî
ïíïí

Ö±·²¬ Ê»²¬«®»
ß¹®»»³»²¬-

Ì¸» º±´´±©·²¹ ¬»²»³»²¬- ¿®» ¸»´¼ ·² ëðæëð ¶±·²¬
ª»²¬«®» ¿¹®»»³»²¬- ¾»¬©»»² ÔÑÜ ¿²¼ Ì¿³¾±
øÌ¿³¾± Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬-÷ ±® Ó±®»¬±² øÓ±®»¬±²
Ý±¿´ Ð®±¶»½¬÷ò

ïêîïô ïêíîî
ïêîîîô ïêííî
ïêîíô ïêìì
ïêîìîô ïêçéî
ïêîëîô ïéïç

ïééêîô ïéèç
ïéééîô ïéçìî
ïéèìîô ïéçë
ïéèêô ïèððî
ïéèèîô ïççí

ïëîì

Í±«®½»æ ÔÑÜ
Ò±¬» ïæ Ð»¬®±´»«³ ßÌÐ
Ò±¬» îæ Ì¸»-» ÛÐÝ- ¸¿ª» ¾»»² ¿°°´·»¼ º±® ¾«¬ ¸¿ª» ²±¬ §»¬ ¾»»² ¹®¿²¬»¼

×º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·- ¿°°®±ª»¼ô ¬¸» º¿®³ó·² ¿²¼ ¶±·²¬ ª»²¬«®» ¿¹®»»³»²¬- ©·´´ ¾» ¬»®³·²¿¬»¼
¿²¼ ÔÑÜ ©·´´ ¼·®»½¬´§ ½±²¬®±´ ¬¸» Ì»²»³»²¬-ò
ß -«³³¿®§ ±º ¬¸» ¬»®³- ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·- -»¬ ±«¬ ·² ¬¸» Û¨°´¿²¿¬±®§ Ó»³±®¿²¼«³ô
©¸·½¸ -¸±«´¼ ¾» ®»¿¼ ·² º«´´ ¾§ ÔÑÜ -¸¿®»¸±´¼»®-ò
Ð«®°±-» ±º ¬¸» Î»°±®¬

Ì¸» Ü·®»½¬±®- ±º ÔÑÜ ¸¿ª» ®»¯«»-¬»¼ ¬¸¿¬ ÉØÕÝÚ °®»°¿®» ¿² ×ÛÎô ·²¼·½¿¬·²¹ ©¸»¬¸»® ·² ±«® ±°·²·±²
¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·- º¿·® ¿²¼ ®»¿-±²¿¾´» ¬± ¬¸» -¸¿®»¸±´¼»®- ±º ÔÑÜ ©¸± ¿®» »²¬·¬´»¼ ¬± ª±¬» ±²
¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²ô °«®-«¿²¬ ¬± ¬¸» ®»¯«·®»³»²¬- ±º Ô·-¬·²¹ Î«´» ïðòïð ¿²¼ Í»½¬·±² êïï ±º ¬¸»
ß½¬ò Ú«®¬¸»® ¼»¬¿·´- ±º ¬¸» ®»¹«´¿¬±®§ ®»¯«·®»³»²¬- º±® ©¸·½¸ ±«® ×ÛÎ ¸¿- ¾»»² °®»°¿®»¼ ¿®» ½±²¬¿·²»¼
©·¬¸·² Í»½¬·±² îòî ±º ¬¸» Î»°±®¬ò

ï

Ñ®¾·¬ ¸¿- »²¬»®»¼ ·²¬± ¿² ¿¹®»»³»²¬ ¬± ¬®¿²-º»® ìôðéîôèèî -¸¿®»- ¬± Ô¿²½» Ù®·³-¬±²» ×²ª»-¬³»²¬- Ð¬§ Ô¬¼ô º±´´±©·²¹ ¬¸» Ð®±°±-»¼
Ì®¿²-¿½¬·±²ò É» ¸¿ª» ²±¬ º¿½¬±®»¼ ¬¸·- ¬®¿²-º»® ·²¬± ±«® ¿²¿´§-·-ò
î
Ú±® °»¬®±´»«³ô ½±¿´ -»¿³ ¹¿- ¿²¼ ²¿¬«®¿´ ¹¿-ò

Ûª¿´«¿¬·±² Ý®·¬»®·¿

×² ¼»¬»®³·²·²¹ ©¸»¬¸»® ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·- º¿·® ¿²¼ ®»¿-±²¿¾´»ô ©» ¸¿ª» ¸¿¼ ®»¹¿®¼ ¬± ¬¸»
ª·»©- »¨°®»--»¼ ¾§ ßÍ×Ý ·² Î»¹«´¿¬±®§ Ù«·¼» ïïïæ •Ý±²¬»²¬ ±º Û¨°»®¬ Î»°±®¬-Ž øÎÙ ïïï÷ò Ì¸·®»¹«´¿¬±®§ ¹«·¼» °®±ª·¼»- ¹«·¼¿²½» ¿- ¬± ©¸¿¬ ³¿¬¬»®- ¿² ·²¼»°»²¼»²¬ »¨°»®¬ -¸±«´¼ ½±²-·¼»® ¬± ¿--·-¬
-»½«®·¬§ ¸±´¼»®- ¬± ³¿µ» ·²º±®³»¼ ¼»½·-·±²- ¿¾±«¬ ¬®¿²-¿½¬·±²-ò Þ¿-»¼ ±² ÎÙ ïïïô ¬¸» Ð®±°±-»¼
Ì®¿²-¿½¬·±² ©·´´ ¾» ½±²-·¼»®»¼ º¿·® ·º ¬¸» ª¿´«» ±º ¬¸» ¿--»¬- ¿½¯«·®»¼ ¾§ ÔÑÜ ·- »¯«¿´ ¬± ±® ¹®»¿¬»®
¬¸¿² ¬¸» º¿·® ª¿´«» ±º ¬¸» ½±²-·¼»®¿¬·±² °®±ª·¼»¼ ¿²¼ -°»½·º·½¿´´§ô ©¸»¬¸»® ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²
·²½´«¼»- ¿ Ý±²¬®±´ Ð®»³·«³ò ß- ¬¸» ½±²-·¼»®¿¬·±² º±® ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·- ÔÑÜ -½®·°ô ©» ¸¿ª»
»¨¿³·²»¼ ÔÑÜô °±-¬ ¬®¿²-¿½¬·±²ô ±² ¿ ²±¬·±²¿´´§ ½±²-±´·¼¿¬»¼ ¾¿-·-ò ß½½±®¼·²¹´§ ·² ¼»¬»®³·²·²¹ ¬¸»
º¿·®²»-- ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²ô ©» ¸¿ª» ½±³°¿®»¼ ¬¸» ª¿´«» ±º ÔÑÜ °®·±® ¬± ¬¸» Ð®±°±-»¼
Ì®¿²-¿½¬·±² ±² ¿ -¬¿²¼ó¿´±²» ¾¿-·- ø©·¬¸ ¿² ¿--«³°¬·±² ±º ½±²¬®±´÷ ¬± ¬¸» ª¿´«» ±º ¿ ÔÑÜ -¸¿®» °±-¬
¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ø±² ¿ ³·²±®·¬§ ¾¿-·-÷ò
Ñ«® °®·³¿®§ ½±²-·¼»®¿¬·±² ·² °®±ª·¼·²¹ ±«® ±°·²·±² ±² ¬¸» ®»¿-±²¿¾´»²»-- ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²
·- º¿·®²»--ô ·² ¿½½±®¼¿²½» ©·¬¸ ÎÙ ïïïòïïò Ú«®¬¸»®³±®»ô ©» ¸¿ª» ½±²-·¼»®»¼ ±¬¸»® ¿¼ª¿²¬¿¹»- ¿²¼
¼·-¿¼ª¿²¬¿¹»- ¬± ¬¸» ²±²ó¿--±½·¿¬»¼ -¸¿®»¸±´¼»®- ±º ¿°°®±ª·²¹ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²ò
Í«³³¿®§ ±º Ñ°·²·±²

ÉØÕÝÚ ¿®» ±º ¬¸» ±°·²·±² ¬¸¿¬ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·- º¿·® ¿²¼ ®»¿-±²¿¾´» ¬± ¬¸» ²±²ó¿--±½·¿¬»¼
ÔÑÜ -¸¿®»¸±´¼»®-ò
Ñ«® ±°·²·±² -¸±«´¼ ¾» ®»¿¼ ·² ½±²¶«²½¬·±² ©·¬¸ ¬¸» ®»³¿·²¼»® ±º ¬¸·- ´»¬¬»® ¿²¼ ±«® ¿¬¬¿½¸»¼ ¼»¬¿·´»¼
×ÛÎ ©¸·½¸ -»¬- ±«¬ ±«® -½±°» ¿²¼ º·²¼·²¹-ò
Ú¿·®²»--

É¸»² ½±²-·¼»®·²¹ ·º ¿ °®±°±-»¼ ¬®¿²-¿½¬·±² ·- º¿·®ô ÎÙ ïïï ½±²-·¼»®- -«½¸ ¿--»--³»²¬- ¿®» ®»¯«·®»¼ ¬±
¿--»-- ª¿´«»ò ×² ¬¸» ½¿-» ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²ô ©» ¸¿ª» ½±³°¿®»¼ ¬¸» ª¿´«» ±º ¿ ÔÑÜ -¸¿®» ±²
¿ -¬¿²¼ó¿´±²» ¾¿-·- ø©·¬¸ ¿² ¿--«³°¬·±² ±º ½±²¬®±´÷ ©·¬¸ ¬¸» ª¿´«» ±º ¿ ÔÑÜ -¸¿®» °±-¬ ¬¸» Ð®±°±-»¼
Ì®¿²-¿½¬·±² ø±² ¿ ³·²±®·¬§ ¾¿-·-÷ò Ñ«® ¿--»--³»²¬ ±º ÔÑÜŽ- ª¿´«» ¸¿- ¾»»² ³¿¼» «-·²¹ ¬¸» Ò»¬ ß--»¬¿°°®±¿½¸ ±² ¿ ¹±·²¹ ½±²½»®² ¾¿-·-íò ß- ¬¸» °®·³¿®§ ¿--»¬- ±º Ì¿³¾±ô Ó±®»¬±² ¿²¼ ÔÑÜ ¿®» ¬¸»
Ì»²»³»²¬-ô ©» ¸¿ª» »²¹¿¹»¼ ¿² ·²¼»°»²¼»²¬ -°»½·¿´·-¬ô ¾»·²¹ È-¬®¿½¬ Ó·²·²¹ Ý±²-«´¬¿²¬- Ð¬§ Ô¬¼
øÈ-¬®¿½¬÷ ·² ¿½½±®¼¿²½» ©·¬¸ ÎÙ ïïïòççô ¬± °®»°¿®» ¿ ª¿´«¿¬·±² ±º ¬¸»-» ¿--»¬- ø¬¸» È-¬®¿½¬ Î»°±®¬÷ò
È-¬®¿½¬Ž- Î»°±®¬ ¸¿- ¾»»² ·²½´«¼»¼ ¿¬ ß°°»²¼·¨ é ±º ¬¸» Î»°±®¬ò ß² »¨°´¿²¿¬·±² ±º ¬¸» ³»¬¸±¼±´±¹§
©» ¸¿ª» ¿°°´·»¼ ·² ±«® ¿--»--³»²¬ ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·- ¼»¬¿·´»¼ ·² Í»½¬·±² êòï ±º ¬¸» Î»°±®¬ò
Ê¿´«¿¬·±² Í«³³¿®§

×² ±«® ±°·²·±²ô ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·- º¿·® ¬± ¬¸» ²±²ó¿--±½·¿¬»¼ -¸¿®»¸±´¼»®- ¿- ¬¸» ®¿²¹» ±º ±«®
ª¿´«¿¬·±² ¿--»--³»²¬- ±º ÔÑÜ ±² ¿ °±-¬ Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¾¿-·- ¿®» ¹®»¿¬»® ¬¸¿² ±® »¯«¿´ ¬± ±«®
ª¿´«¿¬·±² ¿--»--³»²¬- ±² ¿ °®» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¾¿-·-ô ©·¬¸ ¬¸» »¨½»°¬·±² ±º ±«® ¸·¹¸ ª¿´«» ±² ¿²
«²¼·´«¬»¼ ¾¿-·-ô ¿- º±´´±©-æ
Ì¿¾´» îæ ß--»--»¼ ÔÑÜ ª¿´«» ø°®» ú °±-¬ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²÷

Ô±©

Ó·¼

Ø·¹¸

Ë²¼·´«¬»¼ Í¸¿®» Ð®·½» øü÷

Ð®»
ðòðí

Ð±-¬
ðòðë

Ð®»
ðòðç

Ð±-¬
ðòðç

Ð®»
ðòïì

Ð±-¬
ðòïí

Ú«´´§ Ü·´«¬»¼ Í¸¿®» Ð®·½» øü÷

ðòðí

ðòðë

ðòðé

ðòðè

ðòïï

ðòïî

Í±«®½»æ ÉØÕÝØ ß²¿´§-·-

Ì¸» ¼»¬¿·´»¼ ª¿´«¿¬·±²- ±º ÔÑÜ ±² ¿ °®» ¿²¼ °±-¬ Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¾¿-·- ¸¿ª» ¾»»² °®±ª·¼»¼ ¿¬
Í»½¬·±²- êòí ¿²¼ êòì ±º ¬¸» Î»°±®¬ô ®»-°»½¬·ª»´§ò

í

Î»º»® ¬± ß°°»²¼·¨ ë º±® ±«® ½±²-·¼»®¿¬·±² ±º ¿°°´·½¿¾´» ª¿´«¿¬·±² ³»¬¸±¼±´±¹·»- º±® ÔÑÜ ·² ¬¸» ½±²¬»¨¬ ±º ¬¸» Ð®±°±-»¼
Ì®¿²-¿½¬·±²ò

Ð¿¹» ì

ß--»--³»²¬- ±º Î»¿-±²¿¾´»²»--

É¸»² ½±²-·¼»®·²¹ ©¸»¬¸»® ¿ ¬®¿²-¿½¬·±² ·- ®»¿-±²¿¾´»ô ÎÙ ïïï ½±²-·¼»®- ¬¸¿¬ ·º ¿ ¬®¿²-¿½¬·±² ·½±²-·¼»®»¼ ¬± ¾» º¿·®ô ·¬ ©·´´ ¿´-± ¾» ½±²-·¼»®»¼ ¬± ¾» ®»¿-±²¿¾´»ò Ú«®¬¸»®³±®»ô ·² ¼»¬»®³·²·²¹ ©¸»¬¸»®
¬¸» ¬»®³- ±º ¿ ¬®¿²-¿½¬·±² ¿®» ®»¿-±²¿¾´»ô ½±²-·¼»®¿¬·±² ·- ¹·ª»² ¬± ¬¸» ¯«¿´·¬¿¬·ª» ½¸¿®¿½¬»®·-¬·½- ±º ¿
¬®¿²-¿½¬·±² ¿²¼ ©¸»¬¸»® ¬¸» ¿¼ª¿²¬¿¹»- ±º ¿ ¬®¿²-¿½¬·±² ¬± ¬¸» ²±²ó¿--±½·¿¬»¼ -¸¿®»¸±´¼»®- ±«¬©»·¹¸
¬¸» ¼·-¿¼ª¿²¬¿¹»- ±º ¬¸» ¬®¿²-¿½¬·±² ¬± ¬¸» ²±²ó¿--±½·¿¬»¼ -¸¿®»¸±´¼»®-ò
É» ¸¿ª» ·¼»²¬·º·»¼ ¬¸» º±´´±©·²¹ °®·³¿®§ ¿¼ª¿²¬¿¹»- ¿²¼ ¼·-¿¼ª¿²¬¿¹»- ¬± ²±²ó¿--±½·¿¬»¼ ÔÑÜ
-¸¿®»¸±´¼»®- ±º ¿°°®±ª·²¹ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²ò
Ì¿¾´» íæ Í«³³¿®§ ±º ß¼ª¿²¬¿¹»- ¿²¼ Ü·-¿¼ª¿²¬¿¹»- ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²

ß¼ª¿²¬¿¹»-

Ü·-¿¼ª¿²¬¿¹»-

‹

Ì¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·- º¿·®ô ¬¸»®»º±®» ·¬ ·®»¿-±²¿¾´»

‹

Ó® Ù®»¹ Þ¿§²¬±² ©·´´ ¸¿ª» ¿ ½±²¬®±´´·²¹ ·²¬»®»-¬ ·²
ÔÑÜ

‹

Ì¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·²ª±´ª»- -½®·°ô ²±¬ ½¿-¸

‹

Û¨·-¬·²¹ ²±²ó¿--±½·¿¬»¼ -¸¿®»¸±´¼»® ·²¬»®»-¬- ©·´´ ¾»
¼·´«¬»¼

‹

ÔÑÜ ©·´´ ±¾¬¿·² ¼·®»½¬ ½±²¬®±´ ±ª»® ¬¸» Ì»²»³»²¬-

‹

Î»³±ª¿´ ±º ¬¸» º¿®³ó·² ¿¹®»»³»²¬-

‹

ÔÑÜ ©·´´ ¸¿ª» ¿² ·³°®±ª»¼ ¿¾·´·¬§ ¬± ®¿·-» ½¿°·¬¿´

‹

Ì¸» ¾±¿®¼ ª·»© ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·º¿ª±«®¿¾´»

‹

Ì¸» ²±²ó¿--±½·¿¬»¼ ÔÑÜ -¸¿®»¸±´¼»®- ©·´´ ®»¬¿·² ¬¸»
¿¾·´·¬§ ¬± °¿®¬·½·°¿¬» ·² ¿ º«®¬¸»® ½±²¬®±´ ¬®¿²-¿½¬·±²

É» ²±¬» ¬¸¿¬ ¬¸» ¿¾±ª»³»²¬·±²»¼ ¿¼ª¿²¬¿¹»- ¿²¼ ¼·-¿¼ª¿²¬¿¹»- ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¸¿ª»
¾»»² ½±²-·¼»®»¼ ·² ³±®» ¼»¬¿·´ ¿¬ Í»½¬·±² éòî ±º ¬¸» Î»°±®¬ò
Ý±²½´«-·±² ±² ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²

Ñ² ¬¸» ¾¿-·- ±º ¬¸» º¿½¬±®- -»¬ ±«¬ ¿¾±ª»ô ·² ±«® ª·»©ô ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·-ô ·² ¬¸» ¿¾-»²½» ±º ¿
-«°»®·±® °®±°±-¿´ô ½±²-·¼»®»¼ ¬± ¾» º¿·® ¿²¼ ®»¿-±²¿¾´» ¬± ¬¸» ²±²ó¿--±½·¿¬»¼ ÔÑÜ -¸¿®»¸±´¼»®-ò
ß² ·²¼·ª·¼«¿´ -¸¿®»¸±´¼»®Ž- ¼»½·-·±² ·² ®»´¿¬·±² ¬± ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ³¿§ ¾» ·²º´«»²½»¼ ¾§ ¸·±® ¸»® °¿®¬·½«´¿® ½·®½«³-¬¿²½»-ò É» ¸¿ª» ½±²-·¼»®»¼ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¹»²»®¿´´§ò É» ¸¿ª»
²±¬ ½±²-·¼»®»¼ ¬¸» »ºº»½¬ ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ±² ¬¸» °¿®¬·½«´¿® ½·®½«³-¬¿²½»- ±º ·²¼·ª·¼«¿´
ÔÑÜ Í¸¿®»¸±´¼»®- ²±® ¸¿ª» ©» ½±²-·¼»®»¼ ¬¸»·® ·²¼·ª·¼«¿´ ±¾¶»½¬·ª»-ô º·²¿²½·¿´ -·¬«¿¬·±² ±® ²»»¼-ò
Ü«» ¬± °¿®¬·½«´¿® ½·®½«³-¬¿²½»-ô ·²¼·ª·¼«¿´ ÔÑÜ -¸¿®»¸±´¼»®- ³¿§ °´¿½» ¼·ºº»®»²¬ »³°¸¿-·- ±² ª¿®·±«¿-°»½¬- ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² º®±³ ¬¸» ±²» ¿¼±°¬»¼ ·² ¬¸·- Î»°±®¬ò ß½½±®¼·²¹´§ô ·²¼·ª·¼«¿´³¿§ ®»¿½¸ ¼·ºº»®»²¬ ½±²½´«-·±²- ¿- ¬± ©¸»¬¸»® ¬± ¿°°®±ª» ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²ò
Ñ¬¸»®

ÉØÕÝÚ ¸±´¼- ß«-¬®¿´·¿² Ú·²¿²½·¿´ Í»®ª·½»- Ô·½»²½» Ò±ò îíçïéðô °«®-«¿²¬ ¬± Í»½¬·±² çïíÞ ±º ¬¸»
Ý±®°±®¿¬·±²- ß½¬ îððïô ¿²¼ ·¬- ®»°®»-»²¬¿¬·ª»- ¿®» ¯«¿´·º·»¼ ¬± °®±ª·¼» ¬¸·- Î»°±®¬ò Ì¸·- ´·½»²-»
¿«¬¸±®·-»- ÉØÕÝÚ ¬± ½¿®®§ ±² ¿ º·²¿²½·¿´ -»®ª·½»- ¾«-·²»-- ¬± °®±ª·¼» º·²¿²½·¿´ °®±¼«½¬ ¿¼ª·½» º±®
ª¿®·±«- ½´¿--»- ±º º·²¿²½·¿´ °®±¼«½¬- ·²½´«¼·²¹ ·²¬»®»-¬- ·² ³¿²¿¹»¼ ·²ª»-¬³»²¬ -½¸»³»- ¿²¼ -»½«®·¬·»-ò
ÉØÕÝÚ ¿²¼ ·¬- ®»°®»-»²¬¿¬·ª»- ¸¿ª» ²±¬ °®±ª·¼»¼ ¿¼ª·½» ¬± ÔÑÜò
×² ¿½½±®¼¿²½» ©·¬¸ -êìèøî÷ ±º ¬¸» Ý±®°±®¿¬·±²- ß½¬ ©» ½±²º·®³ ©» ¿®» ²±¬ ¿©¿®» ±º ¿²§ ¾«-·²»-®»´¿¬·±²-¸·° ±® º·²¿²½·¿´ ·²¬»®»-¬ ±º ¿ ³¿¬»®·¿´ ²¿¬«®» ©·¬¸ »·¬¸»®ô ÔÑÜŽ- ®»´¿¬»¼ °¿®¬·»- ±® ¿--±½·¿¬»-ô
¬¸¿¬ ©±«´¼ ½±³°®±³·-» ±«® ·³°¿®¬·¿´·¬§ò

Ð¿¹» ë

ÉØÕÝÚ °®±ª·¼»¼ ¿ ¼®¿º¬ ½±°§ ±º ¬¸» Î»°±®¬ ¬± ¬¸» Ü·®»½¬±®- ±º ÔÑÜ º±® ¬¸»·® ½±³³»²¬- ¿- ¬± º¿½¬«¿´
¿½½«®¿½§ô ¿- ±°°±-»¼ ¬± ±°·²·±²-ô ©¸·½¸ ¿®» ¬¸» ®»-°±²-·¾·´·¬§ ±º ÉØÕÝÚ ¿´±²»ò Ý¸¿²¹»- ³¿¼»ô ·º
¿²§ô ¬± ¬¸» Î»°±®¬ ¿- ¿ ®»-«´¬ ±º ®»ª·»© ¾§ ¬¸» Ü·®»½¬±®- ±º ÔÑÜ ¸¿ª» ²±¬ ½¸¿²¹»¼ ¬¸» ³»¬¸±¼±´±¹§ô
½±²½´«-·±²- ®»¿½¸»¼ ¾§ô ±® ±°·²·±² ±º ÉØÕÝÚò
×¬ ·- ²±¬ ·²¬»²¼»¼ ¬¸¿¬ ¬¸» Î»°±®¬ ¾» «-»¼ ±® ®»´·»¼ «°±² º±® ¿²§ °«®°±-» ±¬¸»® ¬¸¿² º±® ±«® ±°·²·±² ±²
©¸»¬¸»® ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·- º¿·® ¿²¼ ®»¿-±²¿¾´» ¬± ¬¸» ²±²ó¿--±½·¿¬»¼ ÔÑÜ -¸¿®»¸±´¼»®-ò
ÉØÕÝÚ »¨°®»--´§ ¼·-½´¿·³- ¿²§ ´·¿¾·´·¬§ ¬± ¿²§ °»®-±² ©¸± ®»´·»- ±® °«®°±®¬- ¬± ®»´§ ±² ¬¸·- Î»°±®¬
º±® ¿²§ ±¬¸»® °«®°±-»ô ¿²¼ ¬± ¿²§ ±¬¸»® °¿®¬§ ©¸± ®»´·»- ±® °«®°±®¬- ¬± ®»´§ ±² ¬¸·- Î»°±®¬ º±® ¿²§
°«®°±-»ò
ÉØÕÝÚ ½±²-»²¬- ¬± ¬¸» ·--«·²¹ ±º ¬¸» Î»°±®¬ ·² ¬¸» º±®³ ¿²¼ ½±²¬»¨¬ ·² ©¸·½¸ ·¬ ·- ¬± ¾» ·²½´«¼»¼ ·²
¬¸» Ì®¿²-¿½¬·±² Ü±½«³»²¬-ò Ò»·¬¸»® ¬¸» ©¸±´» ²±® ¿²§ °¿®¬ ±º ¬¸» Î»°±®¬ ²±® ¿²§ ®»º»®»²½» ¬¸»®»¬±
³¿§ ¾» ·²½´«¼»¼ ·² ¿²§ ±¬¸»® ¼±½«³»²¬ ©·¬¸±«¬ ¬¸» °®·±® ©®·¬¬»² ½±²-»²¬ ±º ÉØÕÝÚ ¬± ¬¸» º±®³ ¿²¼
½±²¬»¨¬ ·² ©¸·½¸ ·¬ ¿°°»¿®-ò
Ç±«®- -·²½»®»´§
ÉØÕ Ø±®©¿¬¸ Ý±®°±®¿¬» Ú·²¿²½» Ô·³·¬»¼
ßÞÒ çë ððï ëðè íêí
ßÚÍÔ îíçïéð

Ô·¿¾·´·¬§ Ô·³·¬»¼ ¾§ ¿ -½¸»³» ¿°°®±ª»¼ «²¼»® Ð®±º»--·±²¿´ Í¬¿²¼¿®¼- Ô»¹·-´¿¬·±² ±¬¸»® ¬¸¿² º±® ¬¸» ¿½¬- ±® ±³·--·±²- ±º º·²¿²½·¿´
-»®ª·½»- ´·½»²-»»- Û²½

Ð¿¹» ê

ÌßÞÔÛ ÑÚ ÝÑÒÌÛÒÌÍ
ïò

ÌØÛ ÐÎÑÐÑÍÛÜ ÌÎßÒÍßÝÌ×ÑÒòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòè

îò

ÍÝÑÐÛ ÑÚ ÑËÎ ÎÛÐÑÎÌ òòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòïð

íò

×ÒÜËÍÌÎÇ ÑÊÛÎÊ×ÛÉòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòïì

ìò

ÑÊÛÎÊ×ÛÉ ÑÚ ÔÑÜÛÍÌÑÒÛ ÛÒÛÎÙÇ Ô×Ó×ÌÛÜòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòïê

ëò

ÛÒÌ×Ì×ÛÍ ßÝÏË×ÎÛÜ ËÒÜÛÎ ÌØÛ ÐÎÑÐÑÍÛÜ ÌÎßÒÍßÝÌ×ÑÒòòòòòòòòòòòòòòòòòòòòòòòòòíð

êò

ÊßÔËßÌ×ÑÒ ÑÚ ÔÑÜ òòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòíï

éò

ÛÊßÔËßÌ×ÑÒ ÑÚ ÌØÛ ÐÎÑÐÑÍÛÜ ÌÎßÒÍßÝÌ×ÑÒ òòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòíé

ßÐÐÛÒÜ×È ï Š Ú×ÒßÒÝ×ßÔ ÍÛÎÊ×ÝÛÍ ÙË×ÜÛòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòìð
ßÐÐÛÒÜ×È î Š ÏËßÔ×Ú×ÝßÌ×ÑÒÍô ÜÛÝÔßÎßÌ×ÑÒÍ ú ÝÑÒÍÛÒÌÍ òòòòòòòòòòòòòòòòòòòòòòòòòòòòòòìí
ßÐÐÛÒÜ×È í Š ÍÑËÎÝÛÍ ÑÚ ×ÒÚÑÎÓßÌ×ÑÒ òòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòìë
ßÐÐÛÒÜ×È ì ó ÙÔÑÍÍßÎÇòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòìê
ßÐÐÛÒÜ×È ë Š ÍËÓÓßÎÇ ÑÚ ÊßÔËßÌ×ÑÒ ÓÛÌØÑÜÍòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòìé
ßÐÐÛÒÜ×È ê Š ÉØÕÝÚ ÔÑÉ ßÒÜ Ø×ÙØ ÊßÔËßÌ×ÑÒÍ ÑÚ ÔÑÜòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòìç
ßÐÐÛÒÜ×È é Š ÈÍÌÎßÝÌ ÎÛÐÑÎÌòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòëï

Ð¿¹» é

ïò

ÌØÛ ÐÎÑÐÑÍÛÜ ÌÎßÒÍßÝÌ×ÑÒ

ïòïò

Í«³³¿®§

Ñ² îî Ü»½»³¾»® îððçô Ô±¼»-¬±²» Û²»®¹§ Ô·³·¬»¼ øÔÑÜ÷ »²¬»®»¼ ·²¬± ¿² ¿¹®»»³»²¬ ©·¬¸ ß´´»¹®±
Ý¿°·¬¿´ Ò±³·²»»- Ð¬§ Ô¬¼ øß´´»¹®±÷ ¿²¼ Ñ®¾·¬ Ý¿°·¬¿´ Ð¬§ Ô¬¼ øÑ®¾·¬÷ ¬± ¿½¯«·®»ô -«¾¶»½¬ ¬±
-¸¿®»¸±´¼»® ¿°°®±ª¿´ô ¿´´ ±º ¬¸» -¸¿®»- ·² Ì¿³¾± Ý±¿´ ú Ù¿- Ð¬§ Ô¬¼ øÌ¿³¾±÷ ¿²¼ Ó±®»¬±² Û²»®¹§
Ð¬§ Ô¬¼ øÓ±®»¬±²÷ò Ñ®¾·¬ ·- ©¸±´´§ ±©²»¼ ¾§ ß´´»¹®± ¿²¼ ¾±¬¸ Ñ®¾·¬ ¿²¼ ß´´»¹®± ¿®» ½±²¬®±´´»¼ ¾§ Ó®
Ù®»¹ Þ¿§²¬±²ô ¿ ¼·®»½¬±® ±º ÔÑÜò
×² ½±²-·¼»®¿¬·±² º±® ¬¸» ¿½¯«·-·¬·±² ±º ¬¸» -¸¿®»- ·² Ì¿³¾± ¿²¼ Ó±®»¬±²ô ÔÑÜ ¸¿- ¿¹®»»¼ ¬± ·--«»
ìðéôîèèôîïï ±®¼·²¿®§ -¸¿®»- ¬± ß´´»¹®± ¿²¼ Ñ®¾·¬ò Ì¸» ½±²-·¼»®¿¬·±² °®±ª·¼»¼ ¾§ ÔÑÜ ©·´´ ®»-«´¬ ·²
¬¸» ®»´»ª¿²¬ ·²¬»®»-¬- ±º Ó® Ù®»¹ Þ¿§²¬±² ¿²¼ ß´´»¹®± ·²½®»¿-·²¹ º®±³ ëòðû ¬± ¿°°®±¨·³¿¬»´§ êîòéû
±² ¿ º«´´§ ¼·´«¬»¼ ¾¿-·-ô ¿²¼ ìòìû ¬± ¿°°®±¨·³¿¬»´§ êéòíû ±² ¿² «²¼·´«¬»¼ ¾¿-·-ô ¿²¼ -¸±«´¼ ¬¸»
Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¾» ¿°°®±ª»¼ô Ó® Ù®»¹ Þ¿§²¬±²ô ¬¸®±«¹¸ ß´´»¹®± ¿²¼ Ñ®¾·¬ô ©·´´ ½±²¬®±´ ÔÑÜò
Ì¿¾´» ìæ Í¸¿®»¸±´¼·²¹- ·² ÔÑÜ °®» ¿²¼ °±-¬ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²

ÔÑÜ ·²¬»®»-¬ °®·±® ¬± ¬¸»
Ð®±°±-»¼ Ì®¿²-¿½¬·±²

×--«»¼ «²¼»® ÔÑÜ ·²¬»®»-¬ º±´´±©·²¹ ¬¸»
¬¸» Ð®±°±-»¼
Ð®±°±-»¼ Ì®¿²-¿½¬·±²
Ì®¿²-¿½¬·±²

Ñ®¼·²¿®§ Í¸¿®»ß´´»¹®±
Ñ®¾·¬
Ó® Ù®»¹ Þ¿§²¬±²
Ì±¬¿´ ®»´»ª¿²¬ ·²¬»®»-¬ ±º Ó® Ù®»¹ Þ¿§²¬±²
¿²¼ ß´´»¹®±

îôèëìôèìê

íççôïìîôììé

ïòíû

çèòðû

ìðïôççéôîçí
êëòðû

êôííèôëèç

èôïìëôéêì

ïìôìèìôíëí

íòðû

îòðû

îòíû

ï

ó

ëíôííí

ä ðòïû

ó

ä ðòïû

çôîìêôéêè

ìðéôîèèôîïï

ìïêôëíìôçéç

ëíôííí

ìòìû

ïððòðû

êéòíû

Ì±¬¿´ ²±²ó¿--±½·¿¬»¼ -¸¿®»¸±´¼»® ·²¬»®»-¬

îðîôîêîôéêï

ó

îðîôîêîôéêï

çëòêû

ó

íîòéû

Ì±¬¿´ Ñ®¼·²¿®§ Û¯«·¬§

îïïôëðçôëîç

ìðéôîèèôîïï

êïèôéçéôéìð

ïððòðû

ïððòðû

ïððòðû

ìôðððôððð

ó

ìôðððôððð

ß¼¼æ Ñ°¬·±²- ¿²¼ Ð»®º±®³¿²½» Î·¹¸¬Ó® Ù®»¹ Þ¿§²¬±²
Ì±¬¿´ ®»´»ª¿²¬ ·²¬»®»-¬ ±º Ó® Ù®»¹ Þ¿§²¬±²
¿²¼ ß´´»¹®±
Ñ¬¸»® °»®º±®³¿²½» ®·¹¸¬- ¿²¼ ±°¬·±²Ì±¬¿´ ²±²ó¿--±½·¿¬»¼ -¸¿®»¸±´¼»® ·²¬»®»-¬
Ì±¬¿´ Ü·´«¬»¼ Û¯«·¬§

ïòëû

ó

ðòêû

ïíôîìêôéêè

ó

ìîðôëíìôçéç

ëòðû

ó

êîòéû

î

ó

ìèôìðïôððð

ïèòíû

ó

éòîû

îëðôêêíôéêï

ó

îëðôêêíôéêï

çëòðû

ó

íéòíû

îêíôçïðôëîç

ó

êéïôïçèôéìð

ìèôìðïôððð

ïððòðû

ïððòðû

Í±«®½»æ ÉØÕÝÚ ¿²¿´§-·Ò±¬» ïæ Ì¸»-» -¸¿®»- ¿®» ¸»´¼ ±² ¬®«-¬ º±® Õ¿®»² Ö±²½±«® øíôííí -¸¿®»-÷ ¿²¼ Ù±®¼±² ¿²¼ Ù´»²·- Þ¿§²¬±² øëðôððð -¸¿®»-÷ô ¬¸» -·-¬»®
¿²¼ º¿¬¸»® ¿²¼ ³±¬¸»® ±º Ù®»¹ Þ¿§²¬±² ®»-°»½¬·ª»´§ò
Ò±¬» îæ É» ¸¿ª» ²±¬ ·²½´«¼»¼ ¿ º«®¬¸»® ëððôððð °»®º±®³¿²½» ®·¹¸¬- ©¸·½¸ ©»®» ¹®¿²¬»¼ ¬± Ó® Þ®«½» Ð¿¬®·½µ ±² í Ó¿®½¸ îðïðò É»
²±¬» ¬¸» ·²½´«-·±² ±º ¬¸»-» °»®º±®³¿²½» ®·¹¸¬- ¼±»- ²±¬ ¿´¬»® ¬¸» ¼·´«¬·±² ½¿´½«´¿¬·±² °»®½»²¬¿¹»-ò

Ð¿¹» è
ÑæÄÝ´·»²¬ÄÔÄÔ±¼»-¬±²» Û²»®¹§ Ô¬¼ à ÔÑÜÛÔÄ×ÛÎÄîò Î»°±®¬ÄÉØÕÝÚÁ×ÛÎÁÔ±¼»-¬±²»ÁÛ²»®¹§ÁÚ·²¿´Áïçðëïðò¼±½

Ì¿³¾± ¿²¼ Ó±®»¬±² ¿®» ¬¸» ½±«²¬»®ó°¿®¬·»- ±º ¾±¬¸ º¿®³ó·² ¿¹®»»³»²¬-ì ¿²¼ ¶±·²¬ ª»²¬«®» ¿¹®»»³»²¬©·¬¸ ÔÑÜô º±® ¬¸» »¨°´±®¿¬·±² ¿²¼ ¼»ª»´±°³»²¬ ±º Û¨°´±®¿¬·±² Ð»®³·¬- º±® Ý±¿´ øÛÐÝ-÷ ¿²¼ ¿²
ß«¬¸±®·¬§ ¬± Ð®±-°»½¬ë øßÌÐ÷ ø½±´´»½¬·ª»´§ ¬¸» Ì»²»³»²¬-÷ ·² ®»´¿¬·±² ¬± ¬¸» Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ ¿²¼
Ì¿³¾± Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬-ô ¿- º±´´±©-æ
Ì¿¾´» ëæ Ý«®®»²¬ ±©²»®-¸·° -¬®«½¬«®» ±º ¬¸» Ì»²»³»²¬-

Í¬®«½¬«®»

Ü»-½®·°¬·±²

Ì¿³¾± Ý±¿´ ¿²¼ Ù¿Ð®±¶»½¬øÛÐÝ-÷

Ó±®»¬±² Ý±¿´
Ð®±¶»½¬
øÛÐÝ-÷

Ú¿®³ó·²
ß¹®»»³»²¬-

Ë²¼»® º¿®³ó·² ¿¹®»»³»²¬- ÔÑÜ ¸¿- ¬¸» ®·¹¸¬ ¬± »¿®²
«° ¬± ¿ ëðû ·²¬»®»-¬ ·² ¬¸» º±´´±©·²¹ ÛÐÝ-ô -«¾¶»½¬ ¬±
¬¸» º«´º·´³»²¬ ±º »¨°´±®¿¬·±² »¨°»²¼·¬«®» ±¾´·¹¿¬·±²-ò
Ì¸»-» ¬»²»³»²¬- ¿®» ½«®®»²¬´§ ¸»´¼ ±® ¿®» «²¼»®
¿°°´·½¿¬·±² ¾§ Ì¿³¾± øÌ¿³¾± Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬-÷
¿²¼ Ó±®»¬±² øÓ±®»¬±² Ý±¿´ Ð®±¶»½¬÷ò

ïìïìî
ïìïëî
ïìïéî
ïìïèî

ïìèïî
ïìèî
ïìèì
ïðîðï

ïîçç
ïíðî
ïíïí

Ö±·²¬ Ê»²¬«®»
ß¹®»»³»²¬-

Ì¸» º±´´±©·²¹ ¬»²»³»²¬- ¿®» ¸»´¼ ·² ëðæëð ¶±·²¬
ª»²¬«®» ¿¹®»»³»²¬- ¾»¬©»»² ÔÑÜ ¿²¼ Ì¿³¾±
øÌ¿³¾± Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬-÷ ±® Ó±®»¬±² øÓ±®»¬±²
Ý±¿´ Ð®±¶»½¬÷ò

ïêîïô ïêíîî
ïêîîîô ïêííî
ïêîíô ïêìì
ïêîìîô ïêçéî
ïêîëîô ïéïç

ïééêîô ïéèç
ïéééîô ïéçìî
ïéèìîô ïéçë
ïéèêô ïèððî
ïéèèîô ïççí

ïëîì

Í±«®½»æ ÔÑÜ
Ò±¬» ïæ Ð»¬®±´»«³ ßÌÐ
Ò±¬» îæ Ì¸»-» ÛÐÝ- ¸¿ª» ¾»»² ¿°°´·»¼ º±® ¾«¬ ¸¿ª» ²±¬ §»¬ ¾»»² ¹®¿²¬»¼

ïòîò

Ì»®³- ¿²¼ Ý±²¼·¬·±²-

ß -«³³¿®§ ±º ¬¸» ¬»®³- ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¿®» -»¬ ±«¬ ·² ¬¸» ¿½½±³°¿²§·²¹ Û¨°´¿²¿¬±®§
Ó»³±®¿²¼«³ øÛÓ÷ ©¸·½¸ -¸±«´¼ ¾» ®»¿¼ ·² º«´´ ¾§ ÔÑÜ -¸¿®»¸±´¼»®-ò
ïòíò

Î¿¬·±²¿´» º±® ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²

Ì¸» °®·³¿®§ ®¿¬·±²¿´» º±® ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²ô ¿- -»¬ ±«¬ ·² ¬¸» ÛÓô ·²½´«¼»- ¾«¬ ·- ²±¬ ´·³·¬»¼ ¬±
¬¸» »´·³·²¿¬·±² ±º ÔÑÜŽ- ±²¹±·²¹ º¿®³ó·² ±¾´·¹¿¬·±²-ô ¿´´±©·²¹ ¼·®»½¬ ±©²»®-¸·° ¿²¼ ³¿²¿¹»³»²¬ ±º
¬¸» ®»´»ª¿²¬ ½±¿´ ¿²¼ °»¬®±´»«³ ¬»²»³»²¬- ¿²¼ ·²½®»¿-·²¹ ¬¸» ³¿®µ»¬ ½¿°·¬¿´·-¿¬·±² ±º ÔÑÜô ©¸·½¸ ·¬ ·¸±°»¼ ©·´´ ¿--·-¬ ·² ¿¬¬®¿½¬·²¹ º«¬«®» ·²ª»-¬³»²¬ ¿²¼ ®»-»¿®½¸ ½±ª»®¿¹»ò

ì

ß º¿®³ó·² ·- ¿² ¿¹®»»³»²¬ «²¼»® ©¸·½¸ ¿ °¿®¬§ ·- »²¬·¬´»¼ ¬± ¿½¯«·®» º®±³ ±²» ±® ³±®» ±º ¬¸» »¨·-¬·²¹ ¬»²»³»²¬ ¸±´¼»®- ¿² ·²¬»®»-¬ ·²
¿ ¬»²»³»²¬ô ¿²¼ ¬± ¾»½±³» ¿ °¿®¬§ ¬± ¬¸» ±°»®¿¬·²¹ ¿¹®»»³»²¬ø·º ¿²§÷ ®»´¿¬·²¹ ¬± ·¬ô º±® ¿ ½±²-·¼»®¿¬·±² ©¸·½¸ ©·´´ ²±®³¿´´§ ½±²-·-¬ ±º
¬¸» ½¿®®§·²¹ ±«¬ ±º ¿ -°»½·º·»¼ ©±®µ ±¾´·¹¿¬·±²ô µ²±©² ¿- ¬¸» »¿®²·²¹ ·² ±¾´·¹¿¬·±²ò
ë
Ú±® °»¬®±´»«³ô ½±¿´ -»¿³ ¹¿- ¿²¼ ²¿¬«®¿´ ¹¿-ò

Ð¿¹» ç

îò

ÍÝÑÐÛ ÑÚ ÑËÎ ÎÛÐÑÎÌ

îòïò

Ð«®°±-» ±º ¬¸» Î»°±®¬

ÉØÕ Ø±®©¿¬¸ Ý±®°±®¿¬» Ú·²¿²½» Ô·³·¬»¼ øÉØÕÝÚ÷ ¸¿- ¾»»² »²¹¿¹»¼ ¬± °®»°¿®» ¿² ×ÛÎ ¬± »¨°®»-¿² ±°·²·±² ¿- ¬± ©¸»¬¸»® ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·- º¿·® ¿²¼ ®»¿-±²¿¾´» ¬± ¬¸» ²±²ó¿--±½·¿¬»¼ ÔÑÜ
-¸¿®»¸±´¼»®-ò
Ì¸» ×ÛÎ ·- °®±ª·¼»¼ ¬± ÔÑÜ -¸¿®»¸±´¼»®- ¬± ¿--·-¬ ¬¸»³ ·² ³¿µ·²¹ ¿² ·²º±®³»¼ ¼»½·-·±² ±² ©¸»¬¸»® ¬±
¿°°®±ª» ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²ò
ß² ·²¼·ª·¼«¿´ -¸¿®»¸±´¼»®Ž- ¼»½·-·±² ·² ®»´¿¬·±² ¬± ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ³¿§ ¾» ·²º´«»²½»¼ ¾§ ¸·±® ¸»® °¿®¬·½«´¿® ½·®½«³-¬¿²½»-ò É» ¸¿ª» ½±²-·¼»®»¼ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¹»²»®¿´´§ò É» ¸¿ª»
²±¬ ½±²-·¼»®»¼ ¬¸» »ºº»½¬ ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ±² ¬¸» °¿®¬·½«´¿® ½·®½«³-¬¿²½»- ±º ·²¼·ª·¼«¿´
ÔÑÜ -¸¿®»¸±´¼»®- ²±® ¸¿ª» ©» ½±²-·¼»®»¼ ¬¸»·® ·²¼·ª·¼«¿´ ±¾¶»½¬·ª»-ô º·²¿²½·¿´ -·¬«¿¬·±² ±® ²»»¼-ò
Ü«» ¬± °¿®¬·½«´¿® ½·®½«³-¬¿²½»-ô ·²¼·ª·¼«¿´ ÔÑÜ -¸¿®»¸±´¼»®- ³¿§ °´¿½» ¼·ºº»®»²¬ »³°¸¿-·- ±² ª¿®·±«¿-°»½¬- ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² º®±³ ¬¸» ±²» ¿¼±°¬»¼ ·² ¬¸·- Î»°±®¬ò ß½½±®¼·²¹´§ô ·²¼·ª·¼«¿´³¿§ ®»¿½¸ ¼·ºº»®»²¬ ½±²½´«-·±²- ¿- ¬± ©¸»¬¸»® ¬± ¿°°®±ª» ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²ò
Ì¸» ×ÛÎ ©·´´ ¾» ·²½´«¼»¼ ©·¬¸ ¬¸» Ì®¿²-¿½¬·±² Ü±½«³»²¬- ¬± ¾» º±®©¿®¼»¼ ¬± ¬¸» ²±²ó¿--±½·¿¬»¼ ÔÑÜ
-¸¿®»¸±´¼»®- º±® ¬¸»·® ½±²-·¼»®¿¬·±² ·² ¼»¬»®³·²·²¹ ©¸»¬¸»® ¬± ¿°°®±ª» ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²ò Ì¸»
×ÛÎ -¸±«´¼ ¾» ®»¿¼ ·² º«´´ ¬±¹»¬¸»® ©·¬¸ ¬¸» Ì®¿²-¿½¬·±² Ü±½«³»²¬- ¿²¼ ¿²§ ±¬¸»® ·²º±®³¿¬·±²
°®±ª·¼»¼ ¬± ¬¸» ²±²ó¿--±½·¿¬»¼ ÔÑÜ -¸¿®»¸±´¼»®- ¬± ¿--·-¬ ¬¸»³ ·² ¬¸»·® ¼»½·-·±²ò
îòîò

Î»¹«´¿¬±®§ Î»¯«·®»³»²¬-

×² »ª¿´«¿¬·²¹ ©¸»¬¸»® ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·- º¿·® ¿²¼ ®»¿-±²¿¾´» ¬± ¬¸» ²±²ó¿--±½·¿¬»¼ ÔÑÜ
-¸¿®»¸±´¼»®-ô ©» ¸¿ª» ½±²-·¼»®»¼ ¬¸» ®»¯«·®»³»²¬- ±º ¬¸» ß«-¬®¿´·¿² Í»½«®·¬·»- Û¨½¸¿²¹» øßÍÈ÷
Ô·-¬·²¹ Î«´»- ø¬¸» Ô·-¬·²¹ Î«´»-÷ô ¬¸» Ý±®°±®¿¬·±²- ß½¬ îððï øÝ¬¸÷ ø¬¸» ß½¬÷ ¿²¼ ®»´»ª¿²¬ Î»¹«´¿¬±®§
Ù«·¼»- ·--«»¼ ¾§ ¬¸» ß«-¬®¿´·¿² Í»½«®·¬·»- ¿²¼ ×²ª»-¬³»²¬ Ý±³³·--·±² øßÍ×Ý÷ô ©¸·½¸ °®±ª·¼»
¹«·¼¿²½» ±² ·²¬»®°®»¬¿¬·±²ò
Í°»½·º·½¿´´§ô ¬¸·- Î»°±®¬ ·- ®»¯«·®»¼ «²¼»® ßÍÈ Ô·-¬·²¹ Î«´» ïðòïðô ¬¸» ¼»¬¿·´- ±º ©¸·½¸ ¿®» ½±²-·¼»®»¼
¾»´±©ò
Ô·-¬·²¹ Î«´» ïð ¼»¿´- ©·¬¸ ¬®¿²-¿½¬·±²- ¾»¬©»»² ¿² »²¬·¬§ ¿²¼ °»®-±²- ·² ¿ °±-·¬·±² ¬± ·²º´«»²½» ¬¸»
»²¬·¬§ô ·²½´«¼·²¹ ¬¸» ¿½¯«·-·¬·±² ±º -«¾-¬¿²¬·¿´ ¿--»¬- ¾§ ¬¸» ´·-¬»¼ »²¬·¬§ ¿²¼ ¿½¯«·®·²¹ -»½«®·¬·»- ·² ¬¸»
´·-¬»¼ »²¬·¬§ò Ô·-¬·²¹ Î«´» ïðòï ®»¯«·®»- -¸¿®»¸±´¼»® ¿°°®±ª¿´ ©¸»®» ¿² »²¬·¬§ ¿½¯«·®»- ¿ •-«¾-¬¿²¬·¿´
¿--»¬Œ º®±³ ¿ •®»´¿¬»¼ °¿®¬§Œò
ß -«¾-¬¿²¬·¿´ ¿--»¬ ·- ¼»º·²»¼ ¿- ¿² ¿--»¬ º±® ©¸·½¸ ¬¸» ª¿´«» ±® ¬¸» ½±²-·¼»®¿¬·±² º±® ·¬ ·- ëû ±® ³±®»
±º ¬¸» »¯«·¬§ ·²¬»®»-¬- ±º ¬¸» »²¬·¬§ ¿- -»¬ ±«¬ ·² ¬¸» ´¿¬»-¬ -»¬ ±º ¿½½±«²¬- ´±¼¹»¼ ©·¬¸ ¬¸» ßÍÈò ßÔÑÜ ©·´´ ¾» ·--«·²¹ ¿°°®±¨·³¿¬»´§ êðòéû ±º ·¬- ±«¬-¬¿²¼·²¹ ±®¼·²¿®§ »¯«·¬§ ±² ¿ º«´´§ ¼·´«¬»¼ ¾¿-·- ¿½±²-·¼»®¿¬·±² º±® ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²ô ·¬ ©·´´ ¾» ¿½¯«·®·²¹ ¿ -«¾-¬¿²¬·¿´ ¿--»¬ò Ú±® ¬¸» °«®°±-»- ±º
Ô·-¬·²¹ Î«´» ïðòïô ¿- ß´´»¹®± ¿²¼ Ñ®¾·¬ ¿®» ½±²¬®±´´»¼ ¾§ Ó® Ù®»¹ Þ¿§²¬±²ô ¿ ¼·®»½¬±® ±º ÔÑÜô ¬¸»
Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·²ª±´ª»- ¿² ¿½¯«·-·¬·±² º®±³ ¿ ®»´¿¬»¼ °¿®¬§ò
Ô·-¬·²¹ Î«´» ïðòïðòî -¬¿¬»- ¬¸¿¬ ¿ ²±¬·½» ±º ³»»¬·²¹ °®»°¿®»¼ º±® ¬¸» °«®°±-»- ±º ±¾¬¿·²·²¹ ¿² ¿°°®±ª¿´
«²¼»® Ô·-¬·²¹ Î«´» ïðòïð ³«-¬ ·²½´«¼» ¿² ·²¼»°»²¼»²¬ »¨°»®¬Ž- ®»°±®¬ -¬¿¬·²¹ ©¸»¬¸»® ¬¸» ¿½¯«·-·¬·±² ·º¿·® ¿²¼ ®»¿-±²¿¾´» ¬± ¬¸» ²±²ó¿--±½·¿¬»¼ -¸¿®»¸±´¼»®- ±º ¬¸» »²¬·¬§ò
×² ¿¼¼·¬·±² ¬± ¬¸» ®»¯«·®»³»²¬ ¬± °®»°¿®» ¿² ×ÛÎ «²¼»® ßÍÈ Ô·-¬·²¹ Î«´» ïðô Í»½¬·±² êðê ±º ¬¸» ß½¬ô
-¬¿¬»- ¬¸¿¬ ¿ °»®-±² ³«-¬ ²±¬ ¿½¯«·®» ¿ ®»´»ª¿²¬ ·²¬»®»-¬ ·² ¬¸» ·--«»¼ -¸¿®»- ±º ¿ ½±³°¿²§ô ·º ¬¸»
¬®¿²-¿½¬·±² ½¿«-»- ¬¸»·® ª±¬·²¹ °±©»®ô ±® -±³»±²» »´-»Ž- ¬± ·²½®»¿-» º®±³ îðû ±® ¾»´±© ¬± ³±®» ¬¸¿²
îðûò ×¬»³ é ±º Í»½¬·±² êïï ±º ¬¸» ß½¬ô °»®³·¬- ¿² ¿½¯«·-·¬·±² ¬¸¿¬ ©±«´¼ ±¬¸»®©·-» ¾» °®±¸·¾·¬»¼
ø«²´»-- ¿²±¬¸»® »¨½»°¬·±² ¿°°´·»-÷ô °®±ª·¼»¼ ¬¸» °«®½¸¿-» ·- ¿°°®±ª»¼ ¾§ -¸¿®»¸±´¼»®- ·² ¿ ³»»¬·²¹ô ¿¬
©¸·½¸ ¬¸» ª»²¼±®ô ¬¸» °®±°±-»¼ °«®½¸¿-»® ¿²¼ ¿²§ ¿--±½·¿¬»- ¼± ²±¬ ª±¬»ò Í¸±«´¼ ¬¸» Ð®±°±-»¼
Ì®¿²-¿½¬·±² ¾» ¿°°®±ª»¼ô Ó® Ù®»¹ Þ¿§²¬±²Ž- ·²¬»®»-¬ ©·´´ ·²½®»¿-» º®±³ ìòìû ¬± êéòíû ±º ¬¸»
»²´¿®¹»¼ -¸¿®» ½¿°·¬¿´ ±² ¿² «²¼·´«¬»¼ ¾¿-·- ¿²¼ º®±³ ëòðû ¬± ¿°°®±¨·³¿¬»´§ êîòéû ±º ¬¸» »²´¿®¹»¼
-¸¿®» ½¿°·¬¿´ ±² ¿ º«´´§ ¼·´«¬»¼ ¾¿-·-ò

Ð¿¹» ïð

×² ®»º»®»²½» ¬± Í»½¬·±² êïï ±º ¬¸» ß½¬ô ßÍ×Ý Î»¹«´¿¬±®§ Ù«·¼» éì -¬¿¬»- ¬¸¿¬ ¬¸» -¸¿®»¸±´¼»®- ±º ¿
½±³°¿²§ -¸±«´¼ ¾» °®±ª·¼»¼ ©·¬¸ ¿² ¿²¿´§-·- ±º ©¸»¬¸»® ¬¸» °®±°±-¿´ ·- º¿·® ¿²¼ ®»¿-±²¿¾´» ¬± ¬¸»
²±²ó¿--±½·¿¬»¼ -¸¿®»¸±´¼»®-ò Ì¸·- ®»°±®¬ ·- °®±ª·¼»¼ ¬± ¬¸» ²±²ó¿--±½·¿¬»¼ -¸¿®»¸±´¼»®- ±º ÔÑÜ
°«®-«¿²¬ ¬± ¬¸¿¬ ®»¯«·®»³»²¬ò
îòíò

Ûª¿´«¿¬·±² Ý®·¬»®·¿

Ì¸» Ý±®°±®¿¬·±²- ß½¬ îððï øß½¬÷ ¼±»- ²±¬ ¼»º·²» ¬¸» ³»¿²·²¹ ±º •º¿·® ¿²¼ ®»¿-±²¿¾´»Œò ×² ¼»¬»®³·²·²¹
©¸»¬¸»® ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·- º¿·® ¿²¼ ®»¿-±²¿¾´»ô ©» ¸¿ª» ¸¿¼ ®»¹¿®¼ ¬± ¬¸» ª·»©- »¨°®»--»¼ ¾§
ßÍ×Ý ·² Î»¹«´¿¬±®§ Ù«·¼» ïïïæ •Ý±²¬»²¬ ±º Û¨°»®¬ Î»°±®¬-Ž øÎÙ ïïï÷ò Ì¸·- ®»¹«´¿¬±®§ ¹«·¼» °®±ª·¼»¹«·¼¿²½» ¿- ¬± ©¸¿¬ ³¿¬¬»®- ¿² ·²¼»°»²¼»²¬ »¨°»®¬ -¸±«´¼ ½±²-·¼»® ¬± ¿--·-¬ -»½«®·¬§ ¸±´¼»®- ¬± ³¿µ»
·²º±®³»¼ ¼»½·-·±²- ¿¾±«¬ ¬®¿²-¿½¬·±²-ò Ì¸·- ®»¹«´¿¬±®§ ¹«·¼» -«¹¹»-¬- ¬¸¿¬ ©¸»®» ¬¸» ¬®¿²-¿½¬·±² ·- ¿
½±²¬®±´ ¬®¿²-¿½¬·±² ¬¸» »¨°»®¬ -¸±«´¼ º±½«- ±² ¬¸» -«¾-¬¿²½» ±º ¬¸» ½±²¬®±´ ¬®¿²-¿½¬·±² ®¿¬¸»® ¬¸¿² ¬¸»
´»¹¿´ ³»½¸¿²·-³ ¬± ¿ºº»½¬ ·¬ò ÎÙ ïïï -«¹¹»-¬- ¬¸¿¬ ©¸»®» ¿ ¬®¿²-¿½¬·±² ·- ¿ ½±²¬®±´ ¬®¿²-¿½¬·±² ·¬ -¸±«´¼
¾» ¿²¿´§-»¼ ±² ¿ ¾¿-·- ½±²-·-¬»²¬ ©·¬¸ ¿ ¬¿µ»±ª»® ¾·¼ò
×² ±«® ±°·²·±²ô ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·- ¿ ½±²¬®±´ ¬®¿²-¿½¬·±² ¿- ¼»º·²»¼ ¾§ ÎÙ ïïï ¿²¼ ¿- -«½¸ ¬¸»
Ð®±°±-»¼ Ì®¿²-¿½¬·±² ©·´´ ¾» ½±²-·¼»®»¼ º¿·® ·º ¬¸» ª¿´«» ±º ¬¸» ¿--»¬- ¿½¯«·®»¼ ¾§ ÔÑÜ ·- »¯«¿´ ¬± ±®
¹®»¿¬»® ¬¸¿² ¬¸» º¿·® ª¿´«» ±º ¬¸» ½±²-·¼»®¿¬·±² °®±ª·¼»¼ ¿²¼ -°»½·º·½¿´´§ô ©¸»¬¸»® ¬¸» Ð®±°±-»¼
Ì®¿²-¿½¬·±² ·²½´«¼»- ¿ Ý±²¬®±´ Ð®»³·«³ò ß- ¬¸» ½±²-·¼»®¿¬·±² º±® ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ½±²-·-¬±º ÔÑÜ -½®·°ô ©» ¸¿ª» »¨¿³·²»¼ ÔÑÜô °±-¬ ¬®¿²-¿½¬·±²ô ±² ¿ ²±¬·±²¿´´§ ½±²-±´·¼¿¬»¼ ¾¿-·-ò
ß½½±®¼·²¹´§ ¬± ¼»¬»®³·²» ©¸»¬¸»® ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·²½´«¼»- ¿ Ý±²¬®±´ Ð®»³·«³ô ©» ¸¿ª»
½±³°¿®»¼ ¬¸» ª¿´«» ±º ÔÑÜ °®·±® ¬± ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ±² ¿ -¬¿²¼ó¿´±²» ¾¿-·- ø©·¬¸ ¿²
¿--«³°¬·±² ±º ½±²¬®±´÷ ¬± ¬¸» ª¿´«» ±º ¿ ÔÑÜ -¸¿®» °±-¬ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ø±² ¿ ³·²±®·¬§
¾¿-·-÷ò
ß Ý±²¬®±´ Ð®»³·«³ ®»°®»-»²¬- ¬¸» ¿³±«²¬ ¬¸¿¬ ¿ °«®½¸¿-»® ±º ¿ ½±²¬®±´´·²¹ ·²¬»®»-¬ ·² ¿² »²¬·¬§ ©±«´¼
¾» ©·´´·²¹ ¬± °¿§ ·² »¨½»-- ±º ¬¸» ·³°´·»¼ ïððû ª¿´«¿¬·±² ±º ¿² »²¬·¬§ô ½¿´½«´¿¬»¼ º®±³ ¬¸» »²¬·¬§Ž¬®¿¼»¼ ø³·²±®·¬§÷ -¸¿®»-ò ß Ó·²±®·¬§ ×²¬»®»-¬ Ü·-½±«²¬ ·- ¬¸» ·²ª»®-» ±º ¿ Ý±²¬®±´ Ð®»³·«³ò ×¬
®»°®»-»²¬- ¬¸» ¼·-½±«²¬ ¬± ¿ ½±²¬®±´ ª¿´«» ¬¸¿¬ ©±«´¼ ¾» ¿¬¬®·¾«¬»¼ ¬± ¿ ³·²±®·¬§ ·²¬»®»-¬ ¬± ¿½½±«²¬ º±®
¬¸» ´¿½µ ±º ½±²¬®±´ò
Ñ«® °®·³¿®§ ½±²-·¼»®¿¬·±² ·² °®±ª·¼·²¹ ±«® ±°·²·±² ±² ¬¸» ®»¿-±²¿¾´»²»-- ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²
·- º¿·®²»--ô ·² ¿½½±®¼¿²½» ©·¬¸ ÎÙ ïïïòïïò Ú«®¬¸»®³±®»ô ©» ¸¿ª» ½±²-·¼»®»¼ ±¬¸»® ¿¼ª¿²¬¿¹»- ¿²¼
¼·-¿¼ª¿²¬¿¹»- ¬± ¬¸» ²±²ó¿--±½·¿¬»¼ -¸¿®»¸±´¼»®- ±º ¿°°®±ª·²¹ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²ò
îòìò

Ê¿´«¿¬·±² Ó»¬¸±¼±´±¹§

Í»¬ ±«¬ ·² ß°°»²¼·¨ ë ·- ¿ -«³³¿®§ ±º ¬¸» ª¿®·±«- ª¿´«¿¬·±² ³»¬¸±¼±´±¹·»- ½±²-·¼»®»¼ ¾§ ÉØÕÝÚ ·²
¼»¬»®³·²·²¹ ¬¸» ³±-¬ ¿°°®±°®·¿¬» ª¿´«¿¬·±² ³»¬¸±¼±´±¹§ ¬± ª¿´«» ÔÑÜò
Ñ«® ¿--»--³»²¬ ±º ÔÑÜŽ- ª¿´«» ¸¿- ¾»»² ³¿¼» «-·²¹ ¬¸» Ò»¬ ß--»¬- ¿°°®±¿½¸ ±² ¿ ¹±·²¹ ½±²½»®²
¾¿-·-ò ß- ¬¸» °®·³¿®§ ¿--»¬- ±º Ì¿³¾±ô Ó±®»¬±² ¿²¼ ÔÑÜ ¿®» ¬¸» Ì»²»³»²¬-ô ©» ¸¿ª» »²¹¿¹»¼ ¿²
·²¼»°»²¼»²¬ -°»½·¿´·-¬ô ¾»·²¹ È-¬®¿½¬ Ó·²·²¹ Ý±²-«´¬¿²¬- Ð¬§ Ô¬¼ øÈ-¬®¿½¬÷ ·² ¿½½±®¼¿²½» ©·¬¸ ÎÙ
ïïïòççêô ¬± °®»°¿®» ¿ ª¿´«¿¬·±² ±º ¬¸»-» ¿--»¬- ø¬¸» È-¬®¿½¬ Î»°±®¬÷ô ©¸·½¸ ¸¿- ¾»»² ·²½´«¼»¼ ¿¬
ß°°»²¼·¨ é ±º ¬¸» ×ÛÎò

ê

ÎÙ ïïïòçç -¬¿¬»- •º±® ¬»½¸²·½¿´ ³¿¬¬»®- ¾»§±²¼ ¬¸» »¨°»®¬Ž- »¨°»®¬·-»ô ¿² »¨°»®¬ -¸±«´¼ ®»¬¿·² ¿ -°»½·¿´·-¬ ¬± ¿¼ª·-» ¬¸»³ ø»ò¹ò ¿
¹»±´±¹·-¬ ¬± °®±ª·¼» ¿² ±°·²·±² ±² ®»½±ª»®¿¾´» ±®» ¬¸» -«¾¶»½¬ ±º ³·²·²¹ ¬»²»³»²¬-÷ò

Ð¿¹» ïï

ß ²«³¾»® ±º ÔÑÜ ³·²»®¿´ ·²¬»®»-¬-ô ¾»·²¹ ¬¸» Ó±«²¬ Ó±®¹¿² ¿²¼ Ô·³»-¬±²» Ý®»»µ ¿--»¬-ô ¿®» ²±¬
½«®®»²¬´§ ¾»·²¹ ¿½¬·ª»´§ »¨°´±®»¼ ¿²¼ ¸¿ª» ¿½½±®¼·²¹´§ ¾»»² ª¿´«»¼ ±² ¿ ½±-¬ ¾¿-·-ò Ì¸·- ¿°°®±¿½¸ ¸¿¾»»² «-»¼ô °®·³¿®·´§ ¼«» ¬± ¿ ´¿½µ ±º ¹»±´±¹·½¿´ ¼¿¬¿ ¿²¼ñ±® »ª·¼»²½» ¬± -«°°±®¬ ±¬¸»® ª¿´«¿¬·±²
³»¬¸±¼- ø·ò»ò ¼®·´´·²¹÷ ¿²¼ »¨°´±®¿¬·±² °®±¹®¿³³»- ¿®» ²±¬ »¨°»½¬»¼ ¬± ¾» ½±²¼«½¬»¼ ·² ®»´¿¬·±² ¬±
¬¸»-» ¿--»¬-ô ·² ¬¸» ²»¿® º«¬«®»ò
îòëò

Ü·-½´±-«®» ±º ×²º±®³¿¬·±²

Ò± º·²¿²½·¿´ ¼¿¬¿ ¸¿- ¾»»² °®±ª·¼»¼ ¬± ÉØÕÝÚ º±® Ì¿³¾± ¿²¼ Ó±®»¬±² ¿- ¬¸»-» »²¬·¬·»- ¿®» °®·ª¿¬»
½±³°¿²·»-ô ©·¬¸ ´·³·¬»¼ ¿½¬·ª·¬§ ±¬¸»® ¬¸¿² ¬¸» ¸±´¼·²¹ ±º ¬¸» Ì»²»³»²¬- ¿²¼ ¿½½±®¼·²¹´§ ¿®» ²±¬
®»¯«·®»¼ ¬± °®»°¿®» º·²¿²½·¿´ -¬¿¬»³»²¬- ø¿«¼·¬»¼ ±® ±¬¸»®©·-»÷ò Ó® Ù®»¹ Þ¿§²¬±² ¸¿- °®±ª·¼»¼ »·¬¸»®
¬¸®±«¹¸ ©¿®®¿²¬·»- ·² ¬¸» ½±²¬®¿½¬ ¬± ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ±® ¬¸®±«¹¸ -·¹²»¼ ¼»½´¿®¿¬·±²-ô
½±²º·®³¿¬·±² ±º ¬¸» º±´´±©·²¹æ
i

Ì¿³¾± ¿²¼ Ó±®»¬±² ¼± ²±¬ ¸¿ª» ´·¿¾·´·¬·»-ò

i

Ì¿³¾± ¿²¼ Ó±®»¬±² ¸¿ª» ²±¬ ½±²¼«½¬»¼ ¿²§ ¿½¬·ª·¬·»- ±¬¸»® ¬¸¿² ¸±´¼·²¹ ¬»²»³»²¬
¿°°´·½¿¬·±²-ò

i

Ì¿³¾± ¿²¼ Ó±®»¬±² ¿®» ¼«´§ ·²½±®°±®¿¬»¼ ¿²¼ ª¿´·¼´§ »¨·-¬ «²¼»® ¬¸» ´¿© ±º ¬¸»·® °´¿½» ±º
·²½±®°±®¿¬·±²ò

i

Ì¿³¾± ¿²¼ Ó±®»¬±² ¸¿ª» º«´´ ½±®°±®¿¬» °±©»® ¿²¼ ¿«¬¸±®·¬§ ¬± ±©² ¬¸»·® ¿--»¬- ¿²¼ ¾«-·²»-¿²¼ ¬± ½¿®®§ ±² ¬¸»·® ¾«-·²»--»- ¿- ²±© ½±²¼«½¬»¼ò

i

Ì¿³¾± ¿²¼ Ó±®»¬±² ¿®» ²±¬ ·²-±´ª»²¬ ¿²¼ ²± ®»½»·ª»® ¸¿- ¾»»² ¿°°±·²¬»¼ ±ª»® ¿²§ °¿®¬ ±º ¬¸»·®
¿--»¬- ¿²¼ ²± -«½¸ ¿°°±·²¬³»²¬ ¸¿- ¾»»² ¬¸®»¿¬»²»¼ò

i

Ì¿³¾± ¿²¼ Ó±®»¬±² ¿®» ²±¬ ·² ´·¯«·¼¿¬·±² ±® ±ºº·½·¿´ ³¿²¿¹»³»²¬ ¿²¼ ²± °®±½»»¼·²¹- ¸¿ª»
¾»»² ¾®±«¹¸¬ ±® ¬¸®»¿¬»²»¼ º±® ¬¸» °«®°±-» ±º ©·²¼·²¹ «° ¬¸» Ý±³°¿²·»- ±® °´¿½·²¹ ¬¸»³ «²¼»®
±ºº·½·¿´ ³¿²¿¹»³»²¬ò

i

É¸·´-¬ Ñ®¾·¬ ¿²¼ ß´´»¹®± ¸¿ª» °®±ª·¼»¼ ¬¸» º«²¼- º±® ¾±¬¸ Ì¿³¾± ¿²¼ Ó±®»¬±²Ž- ¬»²»³»²¬
¿°°´·½¿¬·±²- ¿²¼ ¾¿½µ¹®±«²¼ ©±®µ ¬± ¼¿¬»ô ¬¸» ¿--±½·¿¬»¼ ´·¿¾·´·¬·»- ¸¿ª» ¾»»² ©¿·ª»¼ò

îòêò

Ô·³·¬¿¬·±² ±º Ë-¿¹»

Ì¸·- ®»°±®¬ ¸¿- ¾»»² °®»°¿®»¼ º±® ¬¸» »¨°®»-- °«®°±-» ¼»¬¿·´»¼ ·² Í»½¬·±² îòïò Ò± ®»º»®»²½» ¬±ô ±®
-¬¿¬»³»²¬ ±º ®»´·¿²½» «°±²ô ±«® ±°·²·±² ½¿² ¾» ®»´»¿-»¼ ±¬¸»® ¬¸¿² º±® ¬¸» °«®°±-» ¼·-½´±-»¼ ¿¾±ª»
©·¬¸±«¬ ¬¸» °®·±® ©®·¬¬»² ½±²-»²¬ ±º ÉØÕÝÚ ¿- ¬± ¬¸» º±®³ ¿²¼ ½±²¬»¨¬ ±º ¬¸¿¬ ®»´»¿-»ò
îòéò

Ô·³·¬¿¬·±²- ¿²¼ Î»´·¿²½» ±² ×²º±®³¿¬·±²

Ì¸» ·²º±®³¿¬·±² °®±ª·¼»¼ ¬± ÉØÕÝÚ ¸¿- ¾»»² »ª¿´«¿¬»¼ ¬¸®±«¹¸ ¿²¿´§-·-ô ·²¯«·®§ ¿²¼ ®»ª·»© º±® ¬¸»
°«®°±-»- ±º °®±ª·¼·²¹ ¬¸·- Î»°±®¬ò Ø±©»ª»®ô ÉØÕÝÚ ¼±»- ²±¬ ©¿®®¿²¬ ¬¸¿¬ ·¬- ·²¯«·®·»- ¸¿ª»
·¼»²¬·º·»¼ ±® ª»®·º·»¼ ¿´´ ±º ¬¸» ³¿¬¬»®- ¬¸¿¬ ¿² ¿«¼·¬ô »¨¬»²-·ª» »¨¿³·²¿¬·±² ±® ¼«» ¼·´·¹»²½»
·²ª»-¬·¹¿¬·±² ³·¹¸¬ ¼·-½´±-» ¿- ±«® °®±½»¼«®»- ¿²¼ »²¯«·®·»- ¼·¼ ²±¬ ·²½´«¼» ª»®·º·½¿¬·±² ©±®µô ²±®
½±²-¬·¬«¬» ¿² ¿«¼·¬ ·² ¿½½±®¼¿²½» ©·¬¸ ß«-¬®¿´·¿² ß«¼·¬·²¹ Í¬¿²¼¿®¼- øßËÍ÷ô ²±® ¿ ®»ª·»© ·²
¿½½±®¼¿²½» ©·¬¸ ß«¼·¬·²¹ Í¬¿²¼¿®¼- ±² Î»ª·»© Û²¹¿¹»³»²¬-ò
Ì¸·- Î»°±®¬ ·- ¾¿-»¼ «°±² º·²¿²½·¿´ ¿²¼ ²±²óº·²¿²½·¿´ ·²º±®³¿¬·±² °®±ª·¼»¼ ¾§ ÔÑÜ ¿²¼ ·¬- ¿¼ª·-±®¿²¼ ÉØÕÝÚ ¸¿- ²± ®»¿-±² ¬± ¾»´·»ª» ¬¸¿¬ ¿²§ ³¿¬»®·¿´ º¿½¬- ø¬¸¿¬ ¿ ®»¿-±²¿¾´» °»®-±² ©±«´¼ »¨°»½¬ ¬±
¸¿ª» ¸¿¼ ¼·-½´±-»¼÷ ¸¿ª» ¾»»² ©·¬¸¸»´¼ò ×²½´«¼»¼ ·² ¬¸·- ·²º±®³¿¬·±² ¿®» ¬¸» ¿--«³°¬·±²- ¿²¼
±°·²·±²- ±º ³¿²¿¹»³»²¬ ©¸·½¸ô ·² -±³» ·²-¬¿²½»-ô ¿®» ²±¬ ½¿°¿¾´» ±º »¨¬»®²¿´ ¿²¼ ·²¼»°»²¼»²¬
ª»®·º·½¿¬·±² ±® ª¿´·¼¿¬·±²ò
ÉØÕÝÚŽ- ±°·²·±² ·- ¾¿-»¼ ±² »½±²±³·½ô -¸¿®» ³¿®µ»¬ô ¾«-·²»-- ¿²¼ ¬®¿¼·²¹ ½±²¼·¬·±²- °®»ª¿·´·²¹ ¿¬
¬¸» ¼¿¬» ±º ¬¸·- Î»°±®¬ò Ì¸»-» ½±²¼·¬·±²- ½¿² ½¸¿²¹» -·¹²·º·½¿²¬´§ ±ª»® ®»´¿¬·ª»´§ -¸±®¬ °»®·±¼-ò ×º ¬¸»§
¼·¼ ½¸¿²¹» ³¿¬»®·¿´´§ô ±«® ±°·²·±² ½±«´¼ ª¿®§ -·¹²·º·½¿²¬´§ò Ò±¬©·¬¸-¬¿²¼·²¹ ¬¸·-ô ¬¸»®» ·- ²±
®»¯«·®»³»²¬ º±® ÉØÕÝÚ ¬± «°¼¿¬» ·¬- Î»°±®¬ º±® ³¿¬»®·¿´ ¬¸¿¬ ³¿§ ¾»½±³» ¿ª¿·´¿¾´» -«¾-»¯«»²¬ ¬± ·¬¼¿¬»ò

Ð¿¹» ïî

Ì± ¿--·-¬ ·² ±«® ª¿´«¿¬·±² ±º ¬¸» Ì»²»³»²¬-ô È-¬®¿½¬ ¸¿- °®±ª·¼»¼ ¿² ·²¼»°»²¼»²¬ ¬»½¸²·½¿´ -°»½·¿´·-¬
®»°±®¬ º±® «-» ¿²¼ ®»´·¿²½» ¾§ ÉØÕÝÚ ·² ¬¸» °®»°¿®¿¬·±² ±º ¬¸» ×²¼»°»²¼»²¬ Û¨»®¬ Î»°±®¬ò ÉØÕÝÚ
¸¿- ®»´·»¼ «°±² ¬¸» ©±®µ «²¼»®¬¿µ»² ¾§ È-¬®¿½¬ ·² º±®³·²¹ ±«® ª¿´«¿¬·±² ¿--»--³»²¬ò ×² ±«® ±°·²·±²ô
È-¬®¿½¬ ¸¿- ¿°°®±°®·¿¬» ¯«¿´·º·½¿¬·±²-ô ·²¼«-¬®§ »¨°»®·»²½» ¿²¼ ½±³°»¬»²½» ¬± ½±²¼«½¬ ·¬- ¿--»--³»²¬-ô
½±²-·-¬»²¬ ©·¬¸ ¹»²»®¿´´§ ¿½½»°¬»¼ ·²¼«-¬®§ °®¿½¬·-»ò
Ì± ¬¸» »¨¬»²¬ ¬¸¿¬ ¬¸»®» ¿®» ´»¹¿´ ·--«»- ®»´¿¬·²¹ ¬± ¿--»¬-ô °®±°»®¬·»-ô ±® ¾«-·²»-- ·²¬»®»-¬- ±® ·--«»®»´¿¬·²¹ ¬± ½±³°´·¿²½» ©·¬¸ ¿°°´·½¿¾´» ´¿©-ô ½±²¬·²«±«- ¼·-½´±-«®» ®«´»-ô ®»¹«´¿¬·±²-ô ¿²¼ °±´·½·»-ô
ÉØÕÝÚæ
i

ß--«³»- ²± ®»-°±²-·¾·´·¬§ ¿²¼ ±ºº»®- ²± ´»¹¿´ ±°·²·±² ±® ·²¬»®°®»¬¿¬·±² ¬± ¿²§ ·--«»å ¿²¼

i

Ø¿- ¹»²»®¿´´§ ¿--«³»¼ ¬¸¿¬ ³¿¬¬»®- -«½¸ ¿- ¬·¬´»ô ½±³°´·¿²½» ©·¬¸ ´¿©- ¿²¼ ®»¹«´¿¬·±²- ¿²¼
½±²¬®¿½¬- ·² °´¿½» ¿®» ·² ¹±±¼ -¬¿²¼·²¹ ¿²¼ ©·´´ ®»³¿·² -± ¿²¼ ¬¸¿¬ ¬¸»®» ¿®» ²± ´»¹¿´
°®±½»»¼·²¹-ô ±¬¸»® ¬¸¿² ¿- °«¾´·½´§ ¼·-½´±-»¼ò

îòèò

×²¼»³²·¬·»-

ÔÑÜ ¸¿- ¿¹®»»¼ ¬± ·²¼»³²·º§ ÉØÕÝÚô ·¬- °®·²½·°¿´-ô ®»°®»-»²¬¿¬·ª»- ¿²¼ »³°´±§»»- º®±³ ¿²§ ¿½¬·±²
¿®·-·²¹ ¿- ¿ ®»-«´¬ ±º ¬¸» ³·--¬¿¬»³»²¬ ±® ±³·--·±² ±º ·²º±®³¿¬·±² ±® ³¿¬»®·¿´- -«°°´·»¼ ¾§ ¬¸»
Ý±³°¿²§ô ·¬- -«¾-·¼·¿®·»-ô Ü·®»½¬±®- ±® »³°´±§»»- ±² ©¸·½¸ ÉØÕÝÚ ¸¿- ®»´·»¼ò Ì¸» »¨¬»²¬ ±º ¬¸»
·²¼»³²·¬§ º®±³ ¬¸» Ý±³°¿²§ »¨¬»²¼- ±²´§ ¬± ·²º±®³¿¬·±² ±® ³¿¬»®·¿´- °®±ª·¼»¼ ¾§ ·¬ô ·¬- -«¾-·¼·¿®·»-ô
±ºº·½»®-ô ¿«¬¸±®·-»¼ ®»°®»-»²¬¿¬·ª»- ¿²¼ñ±® »³°´±§»»-ò
Ì¸·- ·²¼»³²·¬§ ©¿- ½±²º·®³»¼ ¾§ ÔÑÜ ·² ½±³°´»¬·²¹ ±«® Ó¿²¿¹»³»²¬ Î»°®»-»²¬¿¬·±² ´»¬¬»® ©¸·½¸
©¿- ®»¬«®²»¼ ¬± «- °®·±® ¬± ¬¸» ®»´»¿-» ±º ±«® Î»°±®¬ò
Ñ«® ®»°±®¬ ¸¿- ¾»»² °®»°¿®»¼ ©·¬¸ ¬¸» ³¿¬»®·¿´- ¿²¼ -±«®½»- ±º ·²º±®³¿¬·±² -»¬ ±«¬ ·² ß°°»²¼·¨ íò

Ð¿¹» ïí

íò

×ÒÜËÍÌÎÇ ÑÊÛÎÊ×ÛÉ

Ì¸» º±´´±©·²¹ -»½¬·±² ®»°®»-»²¬- ¿ ¸·¹¸ó´»ª»´ ±ª»®ª·»© ±º ¬¸» ß«-¬®¿´·¿² Ó·²»®¿´- ¿²¼ Û²»®¹§
Û¨°´±®¿¬·±² øßÓÛÛ÷ ·²¼«-¬®§ ¿²¼ ³±®» -°»½·º·½¿´´§ ¬¸» Þ´¿½µ Ý±¿´ô Ý±¿´ Í»¿³ Ù¿- øÝÍÙ÷ ¿²¼
Ë²¼»®¹®±«²¼ Ý±¿´ Ù¿-·º·½¿¬·±² øËÝÙ÷ »¨°´±®¿¬·±² ·²¼«-¬®·»-ò ×¬ ·- ²±¬ ·²¬»²¼»¼ ¬± ¾» ¿ ½±³°®»¸»²-·ª»
®»ª·»©ô ¿- ©» ¸¿ª» »²¹¿¹»¼ ¿² ·²¼»°»²¼»²¬ -°»½·¿´·-¬ô ¾»·²¹ È-¬®¿½¬ô ¬± ª¿´«» ¬¸» Ì»²»³»²¬- ¿²¼ ¸¿ª»
®»´·»¼ ±² È-¬®¿½¬Ž- ·²¼«-¬®§ »¨°»®·»²½» ¿²¼ µ²±©´»¼¹» ·² ¬¸·- ®»¹¿®¼ò
ßÓÛÛ ×²¼«-¬®§

ÔÑÜ ±°»®¿¬»- ·² ¬¸» ³·²»®¿´- ¿²¼ »²»®¹§ »¨°´±®¿¬·±² ·²¼«-¬®§ ·² ß«-¬®¿´·¿ô ¿- ¿² »¨°´±®»® ±º »½±²±³·½
®»-±«®½»- º±® ¬¸» »¨¬®¿½¬·±² ±º ¬¸»®³¿´ ¾´¿½µ ½±¿´ô ÝÍÙ ¿²¼ ËÝÙ °®±¶»½¬-ò ×²ª»-¬³»²¬ ·² »¨°´±®¿¬·±² ·¬¸» °®·³¿®§ ¼®·ª»® ±º ¬¸» ·²¼«-¬®§ô ©¸·½¸ ·- ¼»°»²¼¿²¬ ±² ¬¸» º±´´±©·²¹ º¿½¬±®-æ
i

Ý«®®»²¬ ¿²¼ »¨°»½¬»¼ º«¬«®» °®·½»-

i

×²°«¬ ½±-¬- ø´¿¾±«®ô º«»´ ¿²¼ ±¬¸»® ·²°«¬-÷

i

Ó·²·²¹ ¿²¼ °®±½»--·²¹ ¬»½¸²±´±¹·»-

i

ßª¿·´¿¾·´·¬§ ±ºô ¿²¼ ¿½½»-- ¬±ô ´¿²¼

i

Ù±ª»®²³»²¬ °±´·½§

×² ¬¸» ïî ³±²¬¸- ¬± íð Ö«²» îððçô »¨°»²¼·¬«®» ±² »¨°´±®¿¬·±² ·² ¬¸» ßÓÛÛ ·²¼«-¬®§ ©¿- üêòð ¾·´´·±²ô
®»°®»-»²¬·²¹ ¿² ·²½®»¿-» ±º ïðû ±² »¨°»²¼·¬«®» ·² îððéóðè ¿²¼ ·² ®»¿´ ¬»®³- ¬¸» ¸·¹¸»-¬ ´»ª»´ ±º
»¨°´±®¿¬·±² »¨°»²¼·¬«®» ±² ®»½±®¼ò Ü»-°·¬» ®»¿½¸·²¹ ¿ ®»½±®¼ ·² îððèóðçô »¨°´±®¿¬·±² »¨°»²¼·¬«®» ¹®»©
¿¬ ·¬- -´±©»-¬ ®¿¬» -·²½» îððíóðìô ©¸·½¸ ©¿- ¿¬¬®·¾«¬»¼ ¬± ¿ -¸¿®° ¼»½´·²» ·² ¬¸» °®·½»- ±º ³±-¬
½±³³±¼·¬·»- ¿- ¿ ®»-«´¬ ±º ¬¸» ¹´±¾¿´ »½±²±³·½ ¼±©²¬«®²ò ß´¬¸±«¹¸ «²½»®¬¿·²¬§ -«®®±«²¼- º«¬«®»
»½±²±³·½ ¹®±©¬¸ô ¿²¼ ¬¸»®»º±®» ¼»³¿²¼ º±® ½±³³±¼·¬·»-ô »¨°´±®¿¬·±² »¨°»²¼·¬«®» ·- ´·µ»´§ ¬± ®»³¿·²
¸·¹¸ô ®»º´»½¬·²¹ ¿ °±-·¬·ª» ±«¬´±±µ º±® ½±³³±¼·¬§ °®·½»- ±ª»® ¬¸» ³»¼·«³ ¬± ´±²¹»® ¬»®³òé
Þ´¿½µ Ý±¿´ Û¨°´±®¿¬·±²

ß«-¬®¿´·¿Ž- ¾´¿½µ ½±¿´è ¼»°±-·¬- ¿®» °®·³¿®·´§ ´±½¿¬»¼ ·² Ï«»»²-´¿²¼ ¿²¼ Ò»© Í±«¬¸ É¿´»-ô ©¸·½¸
¿½½±«²¬ º±® ëéòëû ¿²¼ íçòêû ±º ß«-¬®¿´·¿Ž- ¬±¬¿´ ¾´¿½µ ½±¿´ °®±¼«½¬·±² ·² îððèóðçô ®»-°»½¬·ª»´§ò ß
´¿®¹» °®±°±®¬·±² ±º ·²¼«-¬®§ ®»ª»²«» ø¿°°®±¨·³¿¬»´§ èðû÷ ·- ¼»®·ª»¼ º®±³ »¨°±®¬ -¿´»-ò ß- ¿² »¨°±®¬
·²¼«-¬®§ô ¬¸» °»®º±®³¿²½» ±º ¬¸» ¾´¿½µ ½±¿´ ·²¼«-¬®§ ·- ¼»°»²¼»²¬ «°±² ßËÜñËÍÜ »¨½¸¿²¹» ®¿¬»-ô ¿¾´¿½µ ½±¿´ °®·½»- ¿®» -»¬ ·² ËÍ ¼±´´¿®-ô ¼±©²-¬®»¿³ ¼»³¿²¼ º±® »´»½¬®·½·¬§ °®±¼«½¬·±² ø¬¸»®³¿´ ½±¿´÷
¿²¼ -¬»»´ °®±¼«½¬·±² ø½±µ·²¹ ½±¿´÷ô °¿®¬·½«´¿®´§ ·² ¬¸» ß-·¿² ®»¹·±²òç Ú±® ¬¸» º·-½¿´ §»¿® »²¼»¼ íï
Í»°¬»³¾»® îððçô »¨°´±®¿¬·±² »¨°»²¼·¬«®» ±² ½±¿´ ®±-» ¾§ îéû ¬± ¿°°®±¨·³¿¬»´§ üíðð ³·´´·±²ôïð ©¸·½¸
©¿- ½±²-·-¬»²¬ ©·¬¸ ¿ ®·-·²¹ ¬®»²¼ ·² »¨°´±®¿¬·±² »¨°»²¼·¬«®» ±ª»® ¬¸» °¿-¬ ¼»½¿¼»ô ¿- ¼»°·½¬»¼ ·²
Ú·¹«®» ïô ¾»´±©æ
Ú·¹«®» ïæ Ý±¿´ Û¨°´±®¿¬·±² Û¨°»²¼·¬«®» ·² ß«-¬®¿´·¿ º®±³ Í»°¬»³¾»® îððð ¬± Í»°¬»³¾»® îððç
íëð
íðð
îëð
îðð
ïëð
ïðð
ëð
ð

îððð

îððï

îððî

îððí

îððì

îððë

îððê

îððé

îððè

îððç

Ç»¿® »²¼»¼ íï Í»°¬»³¾»® îððç
Ý±¿´ Û¨°´±®¿¬·±² Û¨°»²¼·¬«®»

Í±«®½»æ ßÞÍ Ó·²»®¿´ ¿²¼ Û¨°´±®¿¬·±² ·² ß«-¬®¿´·¿ô Í»°¬»³¾»® îððç
é

ßÞßÎÛ Š Ó¿¶±® ¼»ª»´±°³»²¬ °®±¶»½¬- Š Ñ½¬±¾»® îððç ´·-¬·²¹
Ý±²-·-¬- ±º ½±µ·²¹ ½±¿´ ¿²¼ ¬¸»®³¿´ ½±¿´
ç
×Þ×ÍÉ±®´¼æ Þ´¿½µ Ý±¿´ Ó·²·²¹ ·² ß«-¬®¿´·¿ô îè Í»°¬»³¾»® îððç
ïð
ßÞßÎÛ Š Ó¿¶±® ¼»ª»´±°³»²¬ °®±¶»½¬- Š Ñ½¬±¾»® îððç ´·-¬·²¹
è

Ð¿¹» ïì

ß«-¬®¿´·¿ù- »¨°±®¬- ±º ¬¸»®³¿´ ½±¿´ ¬± µ»§ ³¿®µ»¬- ·² ¬¸» ß-·¿² ®»¹·±² ¿®» »¨°»½¬»¼ ¬± ½±²¬·²«» ¬± ¹®±©
±ª»® ¬¸» ²»¨¬ º»© §»¿®-ò ×² °¿®¬·½«´¿®ô ¼»³¿²¼ º®±³ Ý¸·²¿ ¿²¼ ×²¼·¿ ·- »¨°»½¬»¼ ¬± ·²½®»¿-» ¼»-°·¬»
¬¸»-» ½±«²¬®·»- ¾»·²¹ ¬¸» ©±®´¼ù- ´¿®¹»-¬ ¿²¼ ¬¸·®¼ó´¿®¹»-¬ °®±¼«½»®- ±º ¬¸»®³¿´ ½±¿´ô ®»-°»½¬·ª»´§ô ¿°®±¼«½¬·±² ·- ¿¾-±®¾»¼ ¾§ ´±½¿´ ¼»³¿²¼ ¿²¼ ·³°±®¬- º±´´±© ¿ ®·-·²¹ ¬®»²¼òïï
ÝÍÙ Û¨°´±®¿¬·±²

ÝÍÙ ·- ¿ ²¿¬«®¿´´§ ±½½«®®·²¹ ¹¿-ô ³¿·²´§ ½±²-·-¬·²¹ ±º ³»¬¸¿²»ô ©¸·½¸ ·- ·²º«-»¼ ·²¬± ¿ ½±¿´ -»¿³ò ×¬ ·»¨¬®¿½¬»¼ º®±³ ¿ ½±¿´ ¼»°±-·¬ ¾§ ¼®·´´·²¹ ©»´´- ©¸·½¸ ¿®» ½±²²»½¬»¼ ¬± ¿ °«³° ¬± ®»³±ª» ©¿¬»® º®±³
¬¸» ½±¿´ -»¿³ô ©¸·½¸ ®»¼«½»- °®»--«®» ¿²¼ ®»´»¿-»- ¬¸» ¹¿-ò
Ý«®®»²¬´§ ·² ¿² »¿®´§ -¬¿¹» ±º ¼»ª»´±°³»²¬ô ¬¸» ÝÍÙ ·²¼«-¬®§ ¸¿- ¬¸» °±¬»²¬·¿´ ¬± ¾» ¿ ³¿¶±® °®±¼«½»®
±º »²»®¹§ ·² ß«-¬®¿´·¿ ¿- ·²ó-·¬«ïî ®»-±«®½»- ±º ÝÍÙ ·² Ï«»»²-´¿²¼ ¿²¼ Ò»© Í±«¬¸ É¿´»- ¿´±²» ¿®»
»-¬·³¿¬»¼ ¬± ¾» ¹®»¿¬»® ¬¸¿² ¬¸» ¬±¬¿´ µ²±©² ½±²ª»²¬·±²¿´ ¹¿- ®»-±«®½»- ·² ß«-¬®¿´·¿òïí ß«-¬®¿´·¿Ž- ½±¿´
-»¿³ ¹¿- øÝÍÙ÷ °®±¼«½¬·±² ®»¿½¸»¼ ¿°°®±¨·³¿¬»´§ ïëð °»¬¿¶±«´»- øÐÖ÷ ¼«®·²¹ îððèô ®»°®»-»²¬·²¹ ¿²
·²½®»¿-» ±º ¿°°®±¨·³¿¬»´§ íçû º®±³ îððé ´»ª»´-ò Ï«»»²-´¿²¼Ž- °®±¼«½¬·±² ®»°®»-»²¬»¼ ¿°°®±¨·³¿¬»´§
èçû ±º ß«-¬®¿´·¿Ž- ¬±¬¿´ °®±¼«½¬·±² ·² îððèò
ß -·¹²·º·½¿²¬ ¾±±-¬ ©¿- ¹·ª»² ¬± ¬¸» ÝÍÙ ·²¼«-¬®§ ·² îðððô ©¸»² ¬¸» Ï«»»²-´¿²¼ Ù±ª»®²³»²¬
¿²²±«²½»¼ ¬¸» Ý´»¿²»® Û²»®¹§ Í¬®¿¬»¹§ ¬¸¿¬ ®»¯«·®»¼ ®»¬¿·´»®- ¿²¼ ´¿®¹» »´»½¬®·½·¬§ «-»®- ±°»®¿¬·²¹ ·²
Ï«»»²-´¿²¼ ¬± -±«®½» ïíû ±º »´»½¬®·½·¬§ º®±³ ¹¿-óº·®»¼ ¹»²»®¿¬±®- ¾§ îððë ¿²¼ ïëû ¾§ îðïðò Ì¸·®»¯«·®»³»²¬ ³¿§ ¾» ·²½®»¿-»¼ ¬± ïèû ·² ¬¸» º«¬«®»ò
Û·¹¸¬ °®±¶»½¬- º±® ¬¸» ¼»ª»´±°³»²¬ ±º ÝÍÙ ¬± Ô·¯«»º·»¼ Ò¿¬«®¿´ Ù¿- øÔÒÙ÷ °´¿²¬- ¸¿ª» ¾»»²
¿²²±«²½»¼ ·² Ù´¿¼-¬±²»ô Ï«»»²-´¿²¼ò ß ´¿®¹» °®±°±®¬·±² ±º ¬¸» º«¬«®» ÔÒÙ °®±¼«½¬·±² ±º ¬¸»-»
°®±¶»½¬- ©·´´ ¾» »¨°±®¬»¼ô ©·¬¸ ¿ ²«³¾»® ±º ³¿¶±® ±ª»®-»¿- ½±³°¿²·»- ¿½¯«·®·²¹ ·²¬»®»-¬- ·² ¬¸»
°®±¶»½¬-ò Í¸±«´¼ ¿´´ »·¹¸¬ °®±°±-¿´- ®»¿½¸ º«´´ ½¿°¿½·¬§ô ¬¸»§ ©±«´¼ ½±´´»½¬·ª»´§ ®»°®»-»²¬ ¿ °±¬»²¬·¿´
ÔÒÙ »¨°±®¬ ³¿®µ»¬ º±® Ï«»»²-´¿²¼ ·² »¨½»-- ±º ëð ³·´´·±² ¬±²²»- °»® ¿²²«³ ¿²¼ ¿² ¿°°®±¨·³¿¬»
½±²-«³°¬·±² ±º ¿°°®±¨·³¿¬»´§ íôîëð ÐÖ ±º ÝÍÙ °»® §»¿®ò
ËÝÙ Û¨°´±®¿¬·±²

ËÝÙ ·- ¿ ½´»¿² ½±¿´ ¬»½¸²±´±¹§ ·² ©¸·½¸ ½±¿´ ·- ¾«®²¬ «²¼»®¹®±«²¼ ¿²¼ ¬¸» ®»-«´¬¿²¬ ¹¿- øÍ§²¬¸»¬·½
Ù¿- ±® Í§²¹¿-÷ ·- °·°»¼ ¬± ¬¸» -«®º¿½»ò ËÝÙ °®±ª·¼»- ¿½½»-- ¬± ½±¿´ô •-¬®¿²¼»¼Ž ¼»»° «²¼»®¹®±«²¼ô
»´·³·²¿¬·²¹ ¬¸» ²»»¼ ¬± ³·²» ·¬ ¿²¼ °®±½»-- ·¬ ¬¸®±«¹¸ ¿ -«®º¿½» ¹¿-·º·½¿¬·±² °´¿²¬ò ËÝÙ ¬»½¸²±´±¹§ ¸¿±²´§ ®»½»²¬´§ ¿½¸·»ª»¼ ½±³³»®½·¿´ ¿½½»°¬¿²½» ·² É»-¬»®² ½±«²¬®·»-ô ¼»-°·¬» ·¬- ´±²¹ ¸·-¬±®§ ±º
¼»ª»´±°³»²¬ ·² ¬¸» º±®³»® Í±ª·»¬ Ë²·±²òïì
Ì¸» ËÝÙ ·²¼«-¬®§ ·² ß«-¬®¿´·¿ ·- ·² ·¬- »¿®´§ -¬¿¹»- ¼»-°·¬» Ô·²½ Û²»®¹§ ¾»·²¹ ¿½¬·ª» ·² ¬¸» Í«®¿¬
Þ¿-·²ô ²»¿® Ý¸·²½¸·´´¿ô º±® ±ª»® ïð §»¿®- ©·¬¸ ·¬- °·´±¬ ËÝÙ °®±¶»½¬ò Ì¸» º¿½·´·¬§ ©¿- ¬¸» º·®-¬ ´±²¹ó
¬»®³ ËÝÙ °·´±¬ ·² ¬¸» É»-¬»®² ©±®´¼ ¿²¼ ®»³¿·²- ¿² ·³°±®¬¿²¬ ÎúÜ ½»²¬®» ¿- Ô·²½ Û²»®¹§ ´±±µ- ¬±
»-¬¿¾´·-¸ ·¬- º·®-¬ ½±³³»®½·¿´ ±°»®¿¬·±²ô °´¿²²»¼ º±® Í±«¬¸ ß«-¬®¿´·¿ò Ì©± ±¬¸»® ß«-¬®¿´·¿² ½±³°¿²·»-ô
¾»·²¹ Ý¿®¾±² Û²»®¹§ ¿²¼ Ý±«¹¿® Û²»®¹§ô ¸¿ª» ½¿®®·»¼ ±«¬ -«½½»--º«´ ËÝÙ ¬®·¿´-ô ¿- º±´´±©-æ
i

Ý¿®¾±² Û²»®¹§ ¸¿- ¾»»² °®±¼«½·²¹ Í§²¹¿- º®±³ ¬¸» ËÝÙ °®±½»-- -·²½» Ò±ª»³¾»® îððè ¿²¼ ·²±© ·² ¬¸» °®±½»-- ±º ¾«·´¼·²¹ ¿ ë ³»¹¿ ©¿¬¬ øÓÉ÷ °±©»® -¬¿¬·±²ò

i

Ý±«¹¿® Û²»®¹§ ·- °´¿²²·²¹ ¿ ìðð ÓÉ °±©»® -¬¿¬·±²ò ×¬ ©·´´ ¾» ¼»ª»´±°»¼ ·² ¬©± -¬¿¹»-ô ¬¸» º·®-¬
-¬¿¹» ¼»-·¹²»¼ ¬± ïèê ÓÉò Ì¸» ·¹²·¬·±² ±º ¬¸» «²¼»®¹®±«²¼ ¹¿-·º·½¿¬·±² °®±½»-- ¿²¼
½±³³»²½»³»²¬ ±º ËÝÙ ¹¿- °®»ó°®±¼«½¬·±² º±® ¬»-¬·²¹ ¿²¼ »ª¿´«¿¬·±² ±½½«®®»¼ ±² ïê Ó¿®½¸
îðïðò

ïï

×Þ×ÍÉ±®´¼æ Þ´¿½µ Ý±¿´ Ó·²·²¹ ·² ß«-¬®¿´·¿ô îè Í»°¬»³¾»® îððç
ß² ù·²ó¹®±«²¼ ª¿´«»ù ±® ù·² -·¬« ª¿´«»ù º±® »¨°´±®¿¬·±² ¼¿¬¿ ±® ½±³³±²´§ ·²½´«¼»- ´¿®¹» °±®¬·±²- ±º ·²º»®®»¼ ®»-±«®½»-ô º±® ©¸·½¸
¬¸» »½±²±³·½ ª·¿¾·´·¬§ ±º ¬¸» °®±¶»½¬ ¸¿- ²±¬ ¾»»² ½±²-·¼»®»¼ò
ïí
©©©ò»¿-¬»®²-¬¿®ò½±³ò¿«
ïì
×²-¬·¬«¬» ±º Ý·ª·´ Û²¹·²»»®- ŠÝ±³³»®½·¿´ ¼»ª»´±°³»²¬ ±º «²¼»®¹®±«²¼ ½±¿´ ¹¿-·º·½¿¬·±²ô íï Ó¿®½¸ îððè
ïî

Ð¿¹» ïë

ìò

ÑÊÛÎÊ×ÛÉ ÑÚ ÔÑÜÛÍÌÑÒÛ ÛÒÛÎÙÇ Ô×Ó×ÌÛÜ

ìòïò

×²¬®±¼«½¬·±²

ÔÑÜ ·- ¿ Þ®·-¾¿²» ¾¿-»¼ »²»®¹§ ¹®±«°ô ©¸±-» °®·³¿®§ ·²¬»®»-¬- ½±²-·-¬ ±º ¿ ¬¸»®³¿´ ½±¿´ô ÝÍÙ ¿²¼
ËÝÙ °®±¶»½¬ ·² ¬¸» «°°»® Í«®¿¬ñÛ®±³¿²¹¿ Þ¿-·² ø¬¸» Ì¿³¾± Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬-÷ô ´±½¿¬»¼ ·²
Ï«»»²-´¿²¼ ¿²¼ ¿ ¬¸»®³¿´ ½±¿´ ¿²¼ ËÝÙ °®±¶»½¬ ·² Ï«»»²-´¿²¼Ž- Ý´¿®»²½»óÓ±®»¬±² Þ¿-·² ø¬¸»
Ó±®»¬±² Ý±¿´ Ð®±¶»½¬÷ò É» ¸¿ª» °®±ª·¼»¼ º«®¬¸»® ¼»¬¿·´ ±² ¬¸» Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ ¿²¼ Ì¿³¾± Ý±¿´
¿²¼ Ù¿- Ð®±¶»½¬- ·² Í»½¬·±²- ìòí ¿²¼ ìòì ±º ±«® Î»°±®¬ô ®»-°»½¬·ª»´§ò ÔÑÜŽ- ½±¿´ ·²¬»®»-¬- ½±²½»®²
É¿´´±±² ½±¿´-ô ©¸·½¸ ½±²¬¿·² ´»-- ½¿®¾±² ¿²¼ ³±®» ±®¹¿²·½¿´´§ ¾±«²¼ ¸§¼®±¹»² ¬¸¿² ³±-¬ ¬¸»®³¿´
½±¿´-ò
Ì¸» ²¿¬«®» ±º ¬¸» ÔÑÜŽ- ¿½¬·ª·¬·»- ½¸¿²¹»¼ -·¹²·º·½¿²¬´§ ·² ³·¼ îððè ©¸»² ¬¸» Ý±³°¿²§ ³±ª»¼ ·¬°®·³¿®§ º±½«- º®±³ ³·²»®¿´ »¨°´±®¿¬·±² ¬± »²»®¹§ »¨°´±®¿¬·±²ò Ì± ®»º´»½¬ ¬¸·- ½¸¿²¹» ±º ¼·®»½¬·±²ô ¬¸»
Ý±³°¿²§ ½¸¿²¹»¼ ·¬- ²¿³» º®±³ Ô±¼»-¬±²» Û¨°´±®¿¬·±² Ô·³·¬»¼ ¬± Ô±¼»-¬±²» Û²»®¹§ Ô·³·¬»¼ ±² îê
Ö«²» îððçò
ß² ¿»®·¿´ °»®-°»½¬·ª» ±º Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ ¿²¼ Ì¿³¾± Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬- ø½±´´»½¬·ª»´§ Ì¸»
Ð®±¶»½¬-÷ ·- ¿- º±´´±©-æ
Ú·¹«®» îæ Ì¸» Ì¿³¾± ¿²¼ Ó±®¬±² Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬-

Í±«®½»æ ÔÑÜ

Ð¿¹» ïê

ìòîò

Ý±®°±®¿¬» Í¬®«½¬«®»

ÔÑÜ ·- ¿ ½±³°¿²§ ·²½±®°±®¿¬»¼ ·² ß«-¬®¿´·¿ ¿²¼ ´·-¬»¼ ±² ¬¸» ßÍÈò ÔÑÜ ·- ¬¸» °¿®»²¬ »²¬·¬§ ©·¬¸·²
¬¸» º±´´±©·²¹ ½±®°±®¿¬» ¹®±«°æ
Ú·¹«®» íæ ÔÑÜ Ý±®°±®¿¬» Ù®±«°

Ô±¼»-¬±²» Û²»®¹§
Ô·³·¬»¼

Ô±¼»-¬±²» ÝÍÙ Ð¬§ Ô¬¼
øÔÝÍÙ÷

Ô±¼»-¬±²» Ý±¿´ Ð¬§ Ô¬¼
øÔÝ÷

Ô±¼»-¬±²» Ó·²»®¿´- Ð¬§ Ô¬¼

ïððû Ñ©²»®-¸·°
ëðû º¿®³ó·²
Ì¿³¾± Ù¿Ð®±¶»½¬
øÎ»ºæ ìòí÷

ëðû º¿®³ó·² ñ
ëðû ÖÊ ·²¬»®»-¬ ï
Ì¿³¾± Ý±¿´
Ð®±¶»½¬
øÎ»ºæ ìòí÷

ëðû º¿®³ó·² ñ
ëðû ÖÊ ·²¬»®»-¬ ï
Ó±®»¬±² Ý±¿´
Ð®±¶»½¬
øÎ»ºæ ìòì÷

Ó±«²¬ Ó±®¹¿²
Ì»²»³»²¬
øÎ»ºæ ìòë÷

Ô·³»-¬±²» Ý®»»µ
Ì»²»³»²¬
øÎ»ºæ ìòë÷
Í±«®½»æ ÔÑÜ
Ò±¬» ïæ Ì¸» ·²¼·ª·¼«¿´ ¬»²»³»²¬- ½±³°®·-·²¹ ¬¸»-» °®±¶»½¬- ¿®» »·¬¸»® ¬¸» -«¾¶»½¬ ±º ¿ º¿®³ó·² ¿¹®»»³»²¬ ±® ¿ ëðæëð ¶±·²¬ ª»²¬«®»ô ¿¼»¬¿·´»¼ ·² Í»½¬·±²- ìòí ¿²¼ ìòì ®»-°»½¬·ª»´§ò

×² ®»-°»½¬ ±º ¬¸» ¿¾±ª» »²¬·¬·»-ô ©» ²±¬» ¬¸» º±´´±©·²¹æ
i

Ô±¼»-¬±²» ÝÍÙ Ð¬§ Ô·³·¬»¼ øÔÝÍÙ÷æ ÔÝÍÙ ·- ¿ ©¸±´´§ ±©²»¼ -«¾-·¼·¿®§ ±º ÔÑÜ ©¸·½¸ô
¬¸®±«¹¸ ¿ º¿®³ó·² ¿¹®»»³»²¬ ©·¬¸ Ì¿³¾±ô ¸¿- ¿ ®·¹¸¬ ¬± »¿®² «° ¬± ¿ ëðû ·²¬»®»-¬ ·² ¬¸» Ì¿³¾±
Ù¿- Ð®±¶»½¬ øßÌÐ ïðîð÷ò

i

Ô±¼»-¬±²» Ý±¿´ Ð¬§ Ô·³·¬»¼ øÔÝ÷æ ÔÝ ·- ¿ ©¸±´´§ ±©²»¼ -«¾-·¼·¿®§ ±º ÔÑÜ ©¸·½¸ ·- ¿ °¿®¬§
¬± ¶±·²¬ ª»²¬«®» ¿¹®»»³»²¬- ¿²¼ º¿®³ó·² ¿¹®»»³»²¬- ©·¬¸ Ì¿³¾± Ý±¿´ ú Ù¿- Ð¬§ Ô·³·¬»¼
øÌ¿³¾±÷ ·² ®»´¿¬·±² ¬± ¬¸» Ì¿³¾± Ý±¿´ Ð®±¶»½¬ ¿²¼ Ó±®»¬±² Û²»®¹§ Ð¬§ Ô·³·¬»¼ ñ Ñ®¾·¬ Ý¿°·¬¿´
Ð¬§ Ô·³·¬»¼ ·² ®»´¿¬·±² ¬± ¬¸» Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ò

i

Ô±¼»-¬±²» Ó·²»®¿´- Ð¬§ Ô·³·¬»¼ øÔÓ÷æ ÔÓ ½«®®»²¬´§ ¸±´¼- ³·²»®¿´ ¬»²»³»²¬- º±® ½±°°»®
¿²¼ ¹±´¼ ·² Ó±«²¬ Ó±®¹¿² ¿²¼ Ô·³»-¬±²» Ý®»»µô ¾±¬¸ ±º ©¸·½¸ ¿®» ´±½¿¬»¼ ·² Ï«»»²-´¿²¼ò

Ð¿¹» ïé

ìòíò

Ì¸» Ì¿³¾± Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬-

Ñª»®ª·»©

Ì¸» Ì¿³¾± Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬- ½±ª»® ¿² ¿®»¿ ±º îïôìèï µ³î ¾»¬©»»² ß´°¸¿ ¿²¼ Î±³¿ ·² -±«¬¸ó
©»-¬»®² Ï«»»²-´¿²¼ò Û¨·-¬·²¹ Ï«»»²-´¿²¼ Ù±ª»®²³»²¬ ¹»±´±¹·½¿´ ®»½±®¼- ¬»²¼ ¬± ·²¼·½¿¬» ¬¸¿¬ ¬¸»
¿®»¿ ¸¿- ´·³·¬»¼ ½±¿´ô ¸±©»ª»® ¹»±´±¹·½¿´ ®»-»¿®½¸ °»®º±®³»¼ ¾§ ÔÑÜ -«¹¹»-¬- ¬¸» ¿®»¿ ³¿§ ¾» ¿
²±®¬¸ó©»-¬»®² »¨¬»²-·±² ±º ¬¸» µ²±©² ½±¿´ ¼»°±-·¬- ±º ¬¸» Í«®¿¬ Þ¿-·²ô ©¸·½¸ ¸¿- ¾»»² ¸·¹¸´§
°®±¼«½¬·ª» º±® ¬¸»®³¿´ ½±¿´ ¿²¼ ÝÍÙò Ì¸·- ¸§°±¬¸»-·- ¸¿- ¾»»² ³¿¼» ±² ¬¸» ¾¿-·- ±º ¿ ®»ª·»© ±º ¬¸»
»-¬¿¾´·-¸»¼ -¬®¿¬·¹®¿°¸§ ¾§ ÔÑÜô ©¸·½¸ ÔÑÜ ·- -»»µ·²¹ ¬± ½±²º·®³ ¾§ ½±³°·´·²¹ ¿²¼ »ª¿´«¿¬·²¹
®»´»ª¿²¬ ¬»½¸²·½¿´ ¼¿¬¿ò Í¸±«´¼ ÔÑÜŽ- ¸§°±¬¸»-·- °®±ª» ½±®®»½¬ô ¬¸» Ì¿³¾± Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬½±´´»½¬·ª»´§ ¸¿ª» ¬¸» °±¬»²¬·¿´ ¬± ¾»½±³» ±²» ±º ¬¸» ´¿®¹»-¬ ·²¬»¹®¿¬»¼ »²»®¹§ °®±¶»½¬- ·² Ï«»»²-´¿²¼ò
ÔÑÜ ¸¿- »²¬»®»¼ ¬©± º¿®³ó·² ¿¹®»»³»²¬- ©·¬¸ Ì¿³¾± ·² ®»´¿¬·±² ¬± ¬¸» Ì¿³¾± Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬-ò
Ì¸» º¿®³ó·² ¿¹®»»³»²¬- ¹·ª» ÔÑÜ ¬¸» ®·¹¸¬ ¬± »¿®² «° ¬± ëðû ±º ßÌÐ ïðîðô ©¸·½¸ ·- ¿ °®±-°»½¬ º±®
ÝÍÙô ¿²¼ ëðû ±º -»ª»² Û¨°´±®¿¬·±² Ð»®³·¬- º±® Ý±¿´ øÛÐÝ-÷ ©¸·½¸ ¿®» °®±-°»½¬·ª» º±® ½±¿´ò Ì¸»
¬»²«®»- ±º ¬¸» Ì¿³¾± Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬- ¿®» ¿- º±´´±©-æ
Ú·¹«®» ìæ ß»®·¿´ ª·»© ±º ¬¸» Ì¿³¾± Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬ ¬»²«®»

Í±«®½»æ ÔÑÜ ß²²«¿´ Î»°±®¬ îððç

×² ¿¼¼·¬·±² ¬± ½±¿´ ¿²¼ ÝÍÙô ÔÑÜ ´±¼¹»¼ Ë²¼»®¹®±«²¼ Ý±¿´ Ù¿-·º·½¿¬·±² øËÝÙ÷ ·²¬»®»-¬- º±® ¿
²«³¾»® ±º ¬¸» ÛÐÝ- «²¼»® ¬¸» Ì¿³¾± Ý±¿´ Ð®±¶»½¬ô ¿- ·²¼·½¿¬»¼ ·² ²±¬» î ¬± Ì¿¾´» êò
É¸»² ¿´´ ¬»²»³»²¬- ¬¸» -«¾¶»½¬ ±º ¬¸» Ì¿³¾± Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬- ¿®» ¹®¿²¬»¼ô ÔÑÜ ©·´´ ¸¿ª» ¿ ¬±¬¿´
»¨°»²¼·¬«®» ½±³³·¬³»²¬ ±ª»® ¬¸» ²»¨¬ º·ª» §»¿®- ·² »¨½»-- ±º ¿°°®±¨·³¿¬»´§ üîè ³·´´·±²ô ©·¬¸ ¿²
·²·¬·¿´ §»¿®´§ ®»²¬¿´ ±º ¿°°®±¨·³¿¬»´§ üï ³·´´·±²ò

Ð¿¹» ïè

Ì¸» Ì¿³¾± Ý±¿´ Ð®±¶»½¬ Ú¿®³ó·² ß¹®»»³»²¬ ¿²¼ Ì»²»³»²¬-

ÔÑÜ ¸¿- ¿ ®·¹¸¬ ¬± »¿®² ¿ ëðû ·²¬»®»-¬ ·² ÛÐÝ- ¬¸¿¬ ¿®» °®±-°»½¬·ª» º±® ½±¿´ ¾§ «²¼»®¬¿µ·²¹
»¨°´±®¿¬·±² ¿½¬·ª·¬·»-ô ¿²¼ ·²½«®®·²¹ »¨°´±®¿¬·±² »¨°»²¼·¬«®»ô ¬± ¬¸» ª¿´«» ±º üë ³·´´·±² ±ª»® ¿ °»®·±¼ ±º
º±«® §»¿®-ò ß- ¿¬ ï Ö¿²«¿®§ îðïðô ÔÑÜ ¸¿¼ ·²½«®®»¼ üðòê ³·´´·±² ±º ¬¸·- »¨°»²¼·¬«®»ò Ì¸» º¿®³ó·²
¿¹®»»³»²¬ °®±ª·¼»- ¬¸¿¬ º±® »¿½¸ üï ³·´´·±² ±º »¨°´±®¿¬·±² »¨°»²¼·¬«®»ô ÔÑÜ ·- »²¬·¬´»¼ ¬± ¾»
¬®¿²-º»®®»¼ ¿ ïðû ·²¬»®»-¬ ·² ¬¸» Ì¿³¾± Ý±¿´ Ú¿®³ó·² Ì»²»³»²¬- ø¼»º·²»¼ ·² Ì¿¾´» ê ¾»´±©÷ò ×º ÔÑÜ
-¿¬·-º·»- ¬¸» »¨°´±®¿¬·±² ½±³³·¬³»²¬- ±ª»® ¬¸» º±«® §»¿® °»®·±¼ô ÔÑÜ ¿²¼ Ì¿³¾± ©·´´ »²¬»® ·²¬± ¿²
«²·²½±®°±®¿¬»¼ ¶±·²¬ ª»²¬«®»ò
Ì¸» ¬»²»³»²¬- ¹®¿²¬»¼ ¿²¼ ¿°°´·»¼ º±® «²¼»® ¬¸» Ì¿³¾± Ý±¿´ Ð®±¶»½¬ ¬¸®±«¹¸ ¬¸» º¿®³ó·² ¿¹®»»³»²¬
¿²¼ ¶±·²¬ ª»²¬«®» ¿¹®»»³»²¬- ¿®» ¿- º±´´±©-æ
Ì¿¾´» êæ Ì¸» Ì¿³¾± Ý±¿´ Ð®±¶»½¬ Ì»²»³»²¬-

Í¬¿¬«-

Ì¸» Ì¿³¾± Ý±¿´
Ú¿®³ó·²
ÛÐÝ-

Ì¸» Ì¿³¾± Ý±¿´
Ö±·²¬ Ê»²¬«®» ï
ÛÐÝ-

Ù®¿²¬»¼

ïìèî
ïìèì

ïêîï
ïêîí
ïêìì

ïéèê
ïéèç
ïéçë

ïççí

ß°°´·»¼

ïìïì
ïìïë
ïìïé
ïìïè
ïìèï

ïêîî
ïêîì
ïêîë
ïêíî
ïêíí

ïêçé
ïéïç
ïééê
ïééé
ïéèì

ïéèè
ïéçì
ïèðð

Í±«®½»æ ÔÑÜ
Ò±¬» ïæ Ø»´¼ ·² ¿ ëðæëð ¶±·²¬ ª»²¬«®» ¿®®¿²¹»³»²¬ ©·¬¸ Ì¿³¾± ú ÔÝ
Ò±¬» îæ ß°°´·½¿¬·±²- º±® ¿ ËÝÙó-°»½·º·½ ÛÐÍ ¸¿ª» ¾»»² ´±¼¹»¼ º±® ÛÐÝ- ïìïìô ïìïëô ïìïéô ïìïèô ïìèïô ïìèîô ïìèìô ïêîîô ïêîìô
ïêíîô ïêíí ¿²¼ ïêììò

Ì¸» Ì¿³¾± Ù¿- Ð®±¶»½¬ Ú¿®³ó·² ß¹®»»³»²¬

ÔÑÜ ¸¿- ¿ ®·¹¸¬ ¬± »¿®² ¿ ëðû ·²¬»®»-¬ ·² ßÌÐ ïðîð ©¸·½¸ ·- °®±-°»½¬·ª» º±® ÝÍÙ ¾§ «²¼»®¬¿µ·²¹
»¨°´±®¿¬·±² ¿½¬·ª·¬·»-ô ¿²¼ ·²½«®®·²¹ »¨°´±®¿¬·±² »¨°»²¼·¬«®»ô ¬± ¬¸» ª¿´«» ±º üë ³·´´·±² ±ª»® ¿ °»®·±¼ ±º
º±«® §»¿®-ò ß- ¿¬ ï Ö¿²«¿®§ ÔÑÜ ¸¿¼ ·²½«®®»¼ üïòí ³·´´·±² ±º ¬¸·- »¨°»²¼·¬«®»ò Ì¸» º¿®³ó·² ¿¹®»»³»²¬
°®±ª·¼»- ¬¸¿¬ º±® »¿½¸ üï ³·´´·±² ¬¸¿¬ ÔÑÜ -°»²¼- -¿¬·-º§·²¹ ·¬- ¬±¬¿´ »¿®²·²¹ ±¾´·¹¿¬·±²ô ·¬ ·- »²¬·¬´»¼ ¬±
¾» ¬®¿²-º»®®»¼ ¿ ïðû ·²¬»®»-¬ ·² ßÌÐ ïðîðò ×º ÔÑÜ -¿¬·-º·»- ¬¸» »¨°´±®¿¬·±² ½±³³·¬³»²¬- ±ª»® ¬¸»
º±«® §»¿® °»®·±¼ô ÔÑÜ ¿²¼ Ì¿³¾± ©·´´ »²¬»® ·²¬± ¿² «²·²½±®°±®¿¬»¼ ¶±·²¬ ª»²¬«®»ò

Ð¿¹» ïç

ìòìò

Ì¸» Ó±®»¬±² Ý±¿´ Ð®±¶»½¬

Ñª»®ª·»©

Ì¸» Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ ½±²-·-¬- ±º º±«® ¬¸»®³¿´ ½±¿´ °®±-°»½¬·ª» ÛÐÝ- ´±½¿¬»¼ ·² Ï«»»²-´¿²¼ò
Ì¸®»» ±º ¬¸»-» ¬»²»³»²¬-ô ¾»·²¹ ÛÐÝ- ïîççô ïíðî ¿²¼ ïíïí ¿®» -«¾¶»½¬ ¬± ¬¸» º¿®³ó·² ¿¹®»»³»²¬
ø¼·-½«--»¼ ¾»´±©÷ò ß º±«®¬¸ ÛÐÝ øïëîì÷ ·- ¸»´¼ ·² ¿ ëðæëð ¶±·²¬ ª»²¬«®» ¿®®¿²¹»³»²¬ ¾»¬©»»²
Ó±®»¬±² ú ÔÝò
ÔÑÜŽ- ±¾¶»½¬·ª»- ·² ®»-°»½¬ ±º ¬¸» Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ ¿®» ¬± °®±ª» ¬¸» »¨·-¬»²½» ±º »½±²±³·½
¼»°±-·¬- ¿²¼ ¬± -«°°´§ ¿²§ -«¾-»¯«»²¬ ¬¸»®³¿´ ½±¿´ »¨¬®¿½¬·±²- ¬± »¨°±®¬ ³¿®µ»¬- º®±³ ¬¸» Ð±®¬ ±º
Þ®·-¾¿²»ò
Ì¸» ¬»²«®»- ±º ¬¸» Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ ¿®» ¿- º±´´±©-æ
Ú·¹«®» ëæ ß»®·¿´ ª·»© ±º ¬¸» Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ ¬»²«®»

Í±«®½»æ ÔÑÜ

Ì¸» Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ Ú¿®³ó·² ß¹®»»³»²¬

ÔÑÜ ¸¿- ¿ ®·¹¸¬ ¬± »¿®² ¿ ëðû ·²¬»®»-¬ ·² ¬¸» ¬¸®»» ¿¾±ª»³»²¬·±²»¼ º¿®³ó·² ¬»²»³»²¬- ¾§ ·--«·²¹ ç
³·´´·±² º«´´§ °¿·¼ -¸¿®»- ¿²¼ ·²½«®®·²¹ »¨°´±®¿¬·±² »¨°»²¼·¬«®» ¬± ¬¸» ª¿´«» ±º üî ³·´´·±² ±ª»® ¿ °»®·±¼
±º ¬¸®»» §»¿®-ò Ì± ¼¿¬» ÔÑÜ ¸¿- ·--«»¼ ê ³·´´·±² -¸¿®»- ¿²¼ ·²½«®®»¼ üïòî ³·´´·±² ±º »¨°»²¼·¬«®»ò

Ð¿¹» îð

ìòëò

Ñ¬¸»® Ó·²»®¿´ ß--»¬-

×² ¿¼¼·¬·±² ¬± ·¬- ½±®» »²»®¹§ ·²¬»®»-¬-ô ÔÑÜ ¸±´¼- ¿ ²«³¾»® ±º ß«¬¸±®·¬·»- ¬± Ð®±-°»½¬ º±® Ó·²»®¿´øÛÐÓŽ-÷ô ©¸·½¸ ®»´¿¬» °®·³¿®·´§ ¬± ½±°°»® ¿²¼ ¹±´¼ °®±-°»½¬-ò Ì¸»-» ÛÐÓŽ- ¿®» ´±½¿¬»¼ ·² ¬¸»
Ý¸·´´¿¹±» Ú±®³¿¬·±²ô îðð µ³ ²±®¬¸ó©»-¬ ±º Ý¿·®²-ô Ï«»»²-´¿²¼ ø¬¸» Ô·³»-¬±²» Ý®»»µ Ð®±-°»½¬÷ô
©¸·½¸ ¸¿- ¬¸» °±¬»²¬·¿´ ¬± ¾» »¨°´±®»¼ º±® ½±°°»® ¿²¼ ¹±´¼ ¿²¼ ¬¸» º±®³»® Ó±«²¬ Ó±®¹¿² ¹±´¼ ¿²¼
½±°°»® ³·²»ô ²»¿® Î±½µ¸¿³°¬±² ·² Ý»²¬®¿´ Ï«»»²-´¿²¼ ø¬¸» Ó±«²¬ Ó±®¹¿² Ð®±-°»½¬÷ô ©¸·½¸ ¸¿- ¬¸»
°±¬»²¬·¿´ ¬± ¾» »¨°´±®»¼ º±® ¹±´¼ô ½±°°»® ¿²¼ ³±´§¾¼»²«³ò
ÔÑÜŽ- Ó±«²¬ Ó±®¹¿² Ð®±-°»½¬ ¬»²»³»²¬- ¿®» ¿ª¿·´¿¾´» º±® º¿®³ó±«¬-ò
Ü·-½«--·±²- ©·¬¸
®»°®»-»²¬¿¬·ª»- ±º ¬©± ³¿¶±® ³·²·²¹ ½±³°¿²·»- ¸¿ª» ¬¿µ»² °´¿½»ô ¸±©»ª»® ²± º·®³ °®±°±-¿´- ¸¿ª»
¾»»² ®»½»·ª»¼ò ÔÑÜ ¸¿- ¼»½·¼»¼ ¬± º¿®³ó±«¬ ¬¸»-» °®±-°»½¬- ¾»½¿«-» ±º ¬¸» -½¿´» ±º ¬¸» ¼®·´´·²¹
°®±¹®¿³ ¬¸¿¬ ·- ²»»¼»¼ ¿²¼ ¬¸» ®·-µ- ¿--±½·¿¬»¼ ©·¬¸ ¼»»° ·³°®»½·-» ¬¿®¹»¬-ò
ß- ÔÑÜŽ- º±½«- ·- ¬± ¼»ª»´±° ·¬- °®·³¿®§ »²»®¹§ °®±¶»½¬-ô ²± ¼®·´´·²¹ ¸¿- ¾»»² ½±²¼«½¬»¼ ·² ®»´¿¬·±² ¬±
¬¸» Ô·³»-¬±²» Ý®»»µ ¿²¼ Ó±«²¬ Ó±®¹¿² Ð®±-°»½¬-ô ¿²¼ ¬¸» ±°»®¿¬·±²- ¿®» ¼±®³¿²¬ò Ì¸» ³¿¶±®
¬»²»³»²¬- ¸»´¼ ¾§ ÔÑÜô ¬¸®±«¹¸ ¬¸»-» °®±-°»½¬-ô ¿®» ¿- º±´´±©-ò
Ì¿¾´» éæ Ô·³»-¬±²» Ý®»»µ ¿²¼ Ó±«²¬ Ó±®¹¿² Ð®±-°»½¬ Ì»²»³»²¬-

ÛÐÓ Ò«³¾»®

ß®»¿ øµ³î÷

Ó±«²¬ Þ¿¬¬»®§

ïíéçì

ê
ïë

Ì»²»³»²¬
Ó±«²¬ Ó±®¹¿² Ì»²»³»²¬Õ»²¾«´¿

ïêêçî

Ó±«²¬ Þ¿¬¬»®§ Ò±®¬¸

ïìðéè

ç

Ó±®¹¿²·¬» Û¿-¬

ïìêçê

ìî

Ò»© Ý¸«³

ïìêïç

ç

ß®½¸»®

ïêèìí

ïë

Í¬¿¬·±²

ïììíë

ç

ïïçèð

ïë

Ò±®¬¸ Ï«»»²-´¿²¼ Ì»²»³»²¬Ô·³»-¬±²» Ý®»»µ
Í±«®½»æ ÔÑÜ îððç ß²²«¿´ Î»°±®¬

Ð¿¹» îï

ìòêò

Ú«²¼·²¹ ß®®¿²¹»³»²¬-

ß- ¿ ¶«²·±® »²»®¹§ »¨°´±®¿¬·±² ½±³°¿²§ô »¯«·¬§ º«²¼·²¹ ·- ¿ µ»§ ½±³°±²»²¬ ±º ÔÑÜŽ- ±°»®¿¬·±²-ò
Î»½»²¬ º«²¼·²¹ ¿®®¿²¹»³»²¬- »²¬»®»¼ ·²¬± ¾§ ÔÑÜ ¿®» ¼»¬¿·´»¼ ¾»´±©æ
Ì¸» Î±§¿´¬§ ß¹®»»³»²¬ ¿²¼ Í¸¿®» Ð´¿½»³»²¬

Ñ² ë Ó¿§ îððçô ÔÑÜ ¿²²±«²½»¼ ¬¸¿¬ ¿ ¸»¿¼- ±º ¿¹®»»³»²¬ ¸¿¼ ¾»»² »²¬»®»¼ ·²¬± ¾§ ¬¸» Ý±³°¿²§
©·¬¸ Ó® Ñ´·ª»® Ô»²²±¨óÕ·²¹ô ¿ Ý¿²¿¼·¿²ó¾¿-»¼ ®»-±«®½» ·²ª»-¬±®ô ¬± ®¿·-» ¿ ¬±¬¿´ ±º üë ³·´´·±² ¬± º«²¼
¬¸» ·²·¬·¿´ °¸¿-» ±º ÔÑÜŽ- °®±°±-»¼ »¨°´±®¿¬·±² °®±¹®¿³ò Ì¸» ¿®®¿²¹»³»²¬ °®±ª·¼»¼ º±® ¬¸»
°´¿½»³»²¬ ±º -¸¿®»- ¬± ¬¸» ª¿´«» ±º üî ³·´´·±² ø¬¸» Í¸¿®» Ð´¿½»³»²¬÷ ¿²¼ ¬¸» -¿´» ±º ¿ îû ®±§¿´¬§
·²¬»®»-¬ º±® üí ³·´´·±² ø¬¸» Î±§¿´¬§ ß¹®»»³»²¬÷ò
Ë²¼»® ¬¸» Î±§¿´¬§ ß¹®»»³»²¬ô ¬¸» ®±§¿´¬§ ¸±´¼»® ·- »²¬·¬´»¼ ¬± ¿ îû ®±§¿´¬§ ±² ¬¸» ¬±¬¿´ ¹®±-- ª¿´«» ±º
½±¿´ ¿²¼ °»¬®±´»«³ ø¹¿-÷ °®±¼«½»¼ º®±³ ¿´´ ¬»²»³»²¬- ½«®®»²¬´§ ¸»´¼ ±® ±¾¬¿·²»¼ °®·±® ¬± íï Ü»½»³¾»®
îððçô ·² ¬¸» ¿®»¿- ±º ¬¸» Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ ¿²¼ ¬¸» Ì¿³¾± Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬-ò Ì¸» Î±§¿´¬§
ß¹®»»³»²¬ ·²½´«¼»- ¿ ½´¿«-» -¬·°«´¿¬·²¹ ¬¸¿¬ -¸±«´¼ ÔÑÜŽ- ·²¬»®»-¬ ·² ¬¸» ¬»²»³»²¬- ·²½®»¿-» ¬± ¹®»¿¬»®
¬¸¿² ëðûô ¬¸» ®±§¿´¬§ ©·´´ ®»¼«½» ¬± ïû ±º ¬¸» ¹®±-- ª¿´«» ±º ¬±¬¿´ °®±¼«½¬·±²ò
Ì¸» Í¸¿®» Ð´¿½»³»²¬ ©¿- °®·½»¼ ¿¬ ïð ½»²¬- °»® ÔÑÜ -¸¿®»ô ©·¬¸ »¿½¸ -¸¿®» »²¬·¬´·²¹ ¬¸» ¸±´¼»® ¬± ¿²
«²´·-¬»¼ ±°¬·±² ·² ÔÑÜô »¨»®½·-¿¾´» ¿¬ îð ½»²¬- ¿²¼ »¨°·®·²¹ îì ³±²¬¸- ¿º¬»® ¬¸» ¼¿¬» ±º ¬¸» ·--«» ¿©»´´ ¿- º«®¬¸»® •°·¹¹§¾¿½µ ±°¬·±²-Œ ¿¬ ¸·¹¸»® »¨»®½·-» °®·½»-ò
Í¬®¿¬»¹·½ Ð´¿½»³»²¬

Ñ² ç Ü»½»³¾»® îððçô ÔÑÜ ¿²²±«²½»¼ ·¬ ¸¿¼ »²¬»®»¼ ·²¬± ¿² ¿®®¿²¹»³»²¬ ¬± ®¿·-» üïòçë ³·´´·±²
¬¸®±«¹¸ ¿² ·--«» ±º ïð ³·´´·±² ±®¼·²¿®§ -¸¿®»- ¿¬ ¿ °®·½» ±º üðòïçë °»® -¸¿®» ¬± ¬¸» ®»-±«®½» ·²ª»-¬³»²¬
¹®±«° Í¯«¿®» Î»-±«®½»- Ð¬§ Ô¬¼ ø¬¸» Í¬®¿¬»¹·½ Ð´¿½»³»²¬÷ò Ì¸» º«²¼- ®¿·-»¼ º®±³ ¬¸» Í¬®¿¬»¹·½
Ð´¿½»³»²¬ ¿®» ¬± ¾» «-»¼ ¾§ ¬¸» Ý±³°¿²§ ¬± ¿½½»´»®¿¬» ¬¸» »¨°´±®¿¬·±² °®±¹®¿³ º±® ¬¸» Ì¿³¾± Ý±¿´
¿²¼ Ù¿- Ð®±¶»½¬- ¼«®·²¹ îðïðò
Ñ² ïì Ü»½»³¾»® îððç ÔÑÜ ¿²²±«²½»¼ ¬¸¿¬ ·² ¿¼¼·¬·±² ¬± ¬¸» üïòçë ³·´´·±² °´¿½»³»²¬ ¿²²±«²½»¼ ±²
ç Ü»½»³¾»® îððçô ¿ -»½±²¼ ¬®¿²½¸» ±º »¯«·¬§ øüë ³·´´·±²÷ ¸¿¼ ¾»»² ²»¹±¬·¿¬»¼ ©·¬¸ Í¯«¿®» Î»-±«®½»Ð¬§ Ô¬¼ô ¼«» º±® -»¬¬´»³»²¬ ±² ïë Ú»¾®«¿®§ îðïðò ×² ¿² ¿²²±«²½»³»²¬ ¬± ¬¸» ßÍÈ ±² ï Ó¿®½¸ îðïðô
ÔÑÜ ¿¼ª·-»¼ ¬¸¿¬ Í¯«¿®» Î»-±«®½»- Ð¬§ Ô¬¼ ¸¿- ¼»½·¼»¼ ²±¬ ¬± »¨»®½·-» ·¬- ®·¹¸¬ ¬± ·²ª»-¬ ·² ¬¸» -»½±²¼
¬®¿²½¸»ò
Í«³³¿®§ ±º ÔÑÜ Ñ®¼·²¿®§ Í¸¿®» Ý¿°·¬¿´ ×--«»¼ º®±³ ï Ö«´§ îððè ¬± îî Ü»½»³¾»® îððç
Ì¿¾´» èæ ÔÑÜ Ý¿°·¬¿´ Î¿·-·²¹- º®±³ ï Ö«´§ îððè ¬± îî Ü»½»³¾»® îððç

Ü¿¬»

Ü»¬¿·´-

Ò«³¾»® ±º Í¸¿®»-

×--«» Ð®·½»
øü÷

Ì±¬¿´ Î¿·-»¼
øü÷

îî Ö«´§ îððè

Ð´¿½»³»²¬

íîôçïêôéìí

ðòðí

çèéôëðð

îë Ö«´§ îððè

Ñ°¬·±²- »¨»®½·-»¼

íôèíëôîíç

ðòðë

ïçïôéêî

îî Í»°¬»³¾»® îððè

Ð´¿½»³»²¬

îëðôððð

èôíííôííî

ðòðí

ê Ñ½¬±¾»® îððè

Ð´¿½»³»²¬

ï

íôðððôððð

ðòðî

êðôððð

îç ß°®·´ îððç

Ð´¿½»³»²¬ï

íôðððôððð

ðòðé

îïðôððð

ïë Ó¿§ îððç

Ð´¿½»³»²¬î

çôðððôððð

ðòïð

çððôððð

îê Ö«²» îððç

Ð´¿½»³»²¬î

ïïôðððôððð

ðòïð

ïôïððôððð

ç Ü»½»³¾»® îððç

Ð´¿½»³»²¬í

ïðôðððôððð

ðòïçë

ïôçëðôððð

ÌÑÌßÔ

ëôêìçôîêî

Í±«®½»æ ÔÑÜ îððç ß²²«¿´ Î»°±®¬
Ò±¬» ïæ Í¸¿®»- ·--«»¼ ¬± Ñ®¾·¬ «²¼»® ¬¸» Ó±®»¬±² Ú¿®³ó·² ß¹®»»³»²¬ øüÒ·´ ½±²-·¼»®¿¬·±²÷
Ò±¬» îæ Í¸¿®» Ð´¿½»³»²¬ ©·¬¸ Ó® Ñ´·ª»® Ô»²²±¨óÕ·²¹ ¿- ¼»º·²»¼ ¿¾±ª»
Ò±¬» íæ Í¬®¿¬»¹·½ Ð´¿½»³»²¬ ©·¬¸ Í¯«¿®» Î»-±«®½»- Ð¬§ Ô¬¼ ¿- ¼»º·²»¼ ¿¾±ª»

Ð¿¹» îî

ìòéò

Í¸¿®» Ý¿°·¬¿´ ¿²¼ Í¸¿®» Ð®·½»

ß¬ îî Ü»½»³¾»® îððçô ÔÑÜ ¸¿¼ îïïôëðçôëîç º«´´§ °¿·¼ ±®¼·²¿®§ -¸¿®»- ±² ·--«»ô »¿½¸ ±º ©¸·½¸ ¸¿¼
¬¸» -¿³» ®·¹¸¬- ¬± ¬¸» ·²½±³» ¿²¼ ½¿°·¬¿´ ±º ¬¸» ½±³°¿²§ ¿²¼ ¿² »²¬·¬´»³»²¬ ¬± ±²» ª±¬» ¿¬ ½±³°¿²§
³»»¬·²¹-ò
ÔÑÜ ¿´-± ¸¿¼ íìôìðïôððð «²´·-¬»¼ »¨»®½·-¿¾´» ±°¬·±²- ±² ·--«» ¿- ¿¬ îî Ü»½»³¾»® îððçô ¿- º±´´±©-æ
i

îðôëðïôððð ©·¬¸ ¿² »¨»®½·-» °®·½» ±º îð ½»²¬- øëðïôððð »¨°·®·²¹ ·² Ö¿²«¿®§ îðïï ¿²¼
îðôðððôððð »¨°·®·²¹ ·² Ó¿§ ¬± Ö«²» îðïï÷ò

i

ïíôçððôððð ©·¬¸ ¿² »¨»®½·-» °®·½» ±º é ½»²¬- øïðôðððôððð »¨°·®·²¹ ·² Í»°¬»³¾»® îðïð ¿²¼
íôçððôððð »¨°·®·²¹ ·² ß°®·´ ¬± Ö«²» îðïï÷ò

Ñ² îê Ö«²» îððç ÔÑÜŽ- ¼·®»½¬±®- ¿²¼ ½±²¬®¿½¬±®- ©»®» ·--«»¼ ¿ ¬±¬¿´ ±º ïèôðððôððð °»®º±®³¿²½»
®·¹¸¬-ò Ì¸» °»®º±®³¿²½» ®·¹¸¬- ¹®¿²¬»¼ ½¿®®§ ²± ¼·ª·¼»²¼ ±® ª±¬·²¹ ®·¹¸¬- ¿²¼ »¨°·®» ±² îê Ö«²» îðïçô
¾«¬ ©¸»² »¨»®½·-¿¾´»ô »¿½¸ °»®º±®³¿²½» ®·¹¸¬ ·- ½±²ª»®¬·¾´» ·²¬± ±²» ±®¼·²¿®§ -¸¿®»ò Ì¸» »¨»®½·-»
½±²¼·¬·±²- ±º ¬¸» °»®º±®³¿²½» ®·¹¸¬- ¿®» ¿- º±´´±©-æ
i

çôðððôððð °»®º±®³¿²½» ®·¹¸¬- ¾»½±³» »¨»®½·-¿¾´» ·º ¬¸» ½±³°¿²§Ž- ³¿®µ»¬ ½¿°·¬¿´·-¿¬·±² ·- üëð
³·´´·±² º±® ¿ °»®·±¼ ±º º·ª» ±® ³±®» ¬®¿¼·²¹ ¼¿§-ò

i

çôðððôððð °»®º±®³¿²½» ®·¹¸¬- ¾»½±³» »¨»®½·-¿¾´» ·º ¬¸» ª±´«³» ©»·¹¸¬»¼ ¿ª»®¿¹» °®·½» ±º ¬¸»
½±³°¿²§Ž- -¸¿®»- ·- ¿¬ ´»¿-¬ üðòîë º±® ¿ ½±²¬·²«±«- °»®·±¼ ±º º·ª» ¬®¿¼·²¹ ¼¿§-ò

É» ¸¿ª» ½±²-·¼»®»¼ ¬¸» ÔÑÜ -¸¿®» °®·½» ¿²¼ ¬¸» ½±³°±-·¬·±² ±º ·¬- -¸¿®» ®»¹·-¬»® ¾»´±©ò
ìòéòïò Í¸¿®» Ð®·½» Ì®¿¼·²¹ Ø·-¬±®§

Ì¸» ¹®¿°¸ ¾»´±© ·´´«-¬®¿¬»- -¸¿®» °®·½» ¬®¿¼·²¹ ¸·-¬±®§ ±º ÔÑÜ «-·²¹ ¬¸» ¼¿·´§ ª±´«³» ÊÉßÐ ±º ¬¸»
ÔÑÜ -¸¿®»- ¬®¿¼·²¹ ±² ¬¸» ßÍÈ º®±³ è Ü»½»³¾»® îððè ¬± ¬¸» ¼¿¬» ±º ¬¸» ¿²²±«²½»³»²¬ ±º ¬¸»
Ð®±°±-»¼ Ì®¿²-¿½¬·±² ±² îî Ü»½»³¾»® îððçò É» ¸¿ª» ¿´-± °´±¬¬»¼ ±² ¬¸» ¹®¿°¸ -·¹²·º·½¿²¬
¿²²±«²½»³»²¬- ¬¸¿¬ ©»®» ³¿¼» ¼«®·²¹ ¬¸» °»®·±¼ °®·±® ¬± ¬¸» ¿²²±«²½»³»²¬ ±º ¬¸» Ð®±°±-»¼
Ì®¿²-¿½¬·±²ò ß -¸±®¬ -«³³¿®§ ±º ¬¸±-» ¿²²±«²½»³»²¬- ·- °®±ª·¼»¼ ·² Ì¿¾´» ç º±´´±©»¼ ¾§ ±«®
½±³³»²¬-ò
Ú·¹«®» êæ Ü¿·´§ ÊÉßÐ ¿²¼ Ê±´«³» º±® ¬¸» °»®·±¼ è Ü»½»³¾»® îððè ¬± îî Ü»½»³¾»® îððç

Ô±¼»-¬±²» Û²»®¹§ Ô¬¼ Ü¿·´§ ÊÉßÐ
üðòîð
ëôððð

üðòïè
üðòïê

ìôððð

üðòïì
üðòïî

íôððð
üðòïð
üðòðè
îôððð
üðòðê
üðòðì

ïôððð

üðòðî
ó

üó

Ê±´«³»

Ü¿·´§ ÊÉßÐ

Í±«®½»æ Ý¿°·¬¿´ ×Ï

Ð¿¹» îí

Ì¿¾´» çæ Í·¹²·º·½¿²¬ ÔÑÜ ßÍÈ ¿²²±«²½»³»²¬Ý¸¿®¬
Î»ºò

Ü¿¬»

ß²²±«²½»³»²¬

ï

ïðóÜ»½óðè

Ú¿®³ó·² ¬± Ì¿³¾± Ý±¿´ ú Ù¿- Ð®±¶»½¬ ¿²²±«²½»¼

î

íðóÖ¿²óðç

Ï«¿®¬»®´§ ß½¬·ª·¬·»- ¿²¼ Ý¿-¸º´±© Î»°±®¬

í

îíóÚ»¾óðç

Ô±¼¹»³»²¬ ±º ÔÑÜŽ- Ø¿´º Ç»¿® ß½½±«²¬-

ì

îíóß°®óðç

Ó¿®µ»¬ Ë°¼¿¬»æ Ì¸» Ï«»»²-´¿²¼ Ü»°¿®¬³»²¬ ±º Ó·²»- ¿²¼ Û²»®¹§ ¹®¿²¬- ßÌÐ ïðîðò Ì¸»
¿²²±«²½»³»²¬ ¿´-± ²±¬»- ¬¸¿¬ ¿² ×²¼»°»²¼»²¬ Û¨°»®¬ ¸¿- ¾»»² »²¹¿¹»¼ ¬± ±°·²» ±² ¬¸» º¿·®²»-- ¿²¼
®»¿-±²¿¾´»²»-- ±º ¬¸» Ì¿³¾± Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬ º¿®³ó·² ¿¹®»»³»²¬ò

ë

íðóß°®óðç

Ï«¿®¬»®´§ ß½¬·ª·¬·»- ¿²¼ Ý¿-¸º´±© Î»°±®¬

ê

ëóÓ¿§óðç

ÔÑÜ -·¹²- ¸»¿¼- ±º ¿¹®»»³»²¬ º±® ¿¼¼·¬·±²¿´ º«²¼·²¹

é

îêóÓ¿§óðç

Ò±¬·½» ±º ¹»²»®¿´ ³»»¬·²¹ ¬± -¸¿®»¸±´¼»®- ø·²½´«¼»- ×²¼»°»²¼»²¬ Û¨°»®¬ ®»°±®¬ô ³»²¬·±²»¼ ·² ®»º»®»²½»
ì ¿¾±ª»÷

è

îêóÖ«²óðç

ÛÙÓ -´·¼» °®»-»²¬¿¬·±² ¿²¼ ®»-«´¬- ¿²¼ ¹»²»®¿´ ³»»¬·²¹

ç

îçóÖ«´óðç

×²ª»-¬±® °®»-»²¬¿¬·±²

ïð

íðóÖ«´óðç

Ï«¿®¬»®´§ ß½¬·ª·¬·»- ¿²¼ Ý¿-¸º´±© Î»°±®¬

ïï

íðóÍ»°óðç

ß²²«¿´ ®»°±®¬ ¬± -¸¿®»¸±´¼»®-

ïî

îíóÑ½¬óðç

Ï«¿®¬»®´§ ß½¬·ª·¬·»- ¿²¼ Ý¿-¸º´±© Î»°±®¬

ïí

íóÜ»½óðç

Ë°¼¿¬» ±² ÔÑÜ Ì¿³¾± Ð®±¶»½¬ ÍÝÙ Ü®·´´·²¹

ïì

çóÜ»½óðç

Í¬®¿¬»¹·½ Ð´¿½»³»²¬

ïë
ïìóÜ»½óðç
Í±«®½»æ ßÍÈ

Ë°¼¿¬» ±² Í¬®¿¬»¹·½ Ð´¿½»³»²¬ Š Ì®¿²½¸» î

É» ²±¬» ¬¸» º±´´±©·²¹ º®±³ ¬¸» ¬¿¾´» ¿²¼ ¹®¿°¸ ¿¾±ª»æ
i

ÔÑÜŽ- ÊÉßÐ ®±-» º®±³ ï ½»²¬ ¬± î ½»²¬- ±² ¬¸» ¿²²±«²½»³»²¬ ±º ¬¸» Ì¿³¾± Ý±¿´ ¿²¼ Ù¿Ð®±¶»½¬ º¿®³ó·² ±² ïð Ü»½»³¾»® îððèò ×² Ö¿²«¿®§ îððç ¬¸» ÊÉßÐ ®±-» ¬± í ½»²¬-ô ·² ¬¸»
¿¾-»²½» ±º ¿²§ -·¹²·º·½¿²¬ ¿²²±«²½»³»²¬-ò

i

ÔÑÜŽ- ÊÉßÐ ·²½®»¿-»¼ º®±³ í ½»²¬- ¬± ïè ½»²¬- ¼«®·²¹ ¬¸» Ó¿®½¸ ¬± Ö«²» îððç °»®·±¼ò Ì¸··²½®»¿-» ¿°°»¿®- ¬± ¸¿ª» ½±·²½·¼»¼ ©·¬¸ ¬¸» º±´´±©·²¹ ¿²²±«²½»³»²¬-æ

i

±

ÔÑÜ ½±²º·®³·²¹ ¬¸¿¬ ßÌÐ ïðîð ¸¿¼ ¾»»² ¹®¿²¬»¼ ¾§ ¬¸» Ï«»»²-´¿²¼ Ü»°¿®¬³»²¬ ±º
Ó·²»- ¿²¼ Û²»®¹§ô ±² îí ß°®·´ îððçò

±

Ì¸» -·¹²·²¹ ±º ¿ ¸»¿¼- ±º ¿¹®»»³»²¬ º±® ¿¼¼·¬·±²¿´ º«²¼·²¹ô ±² ë Ó¿§ îððçò

±

Ì¸» ²±¬·½» ±º ¹»²»®¿´ ³»»¬·²¹ ¬± -¸¿®»¸±´¼»®-ô ©¸·½¸ ·²½´«¼»¼ ¿² ×²¼»°»²¼»²¬ Û¨°»®¬
Î»°±®¬ô »¨¿³·²·²¹ ¬¸» º¿·®²»-- ¿²¼ ®»¿-±²¿¾´»²»-- ±º ¿°°®±ª·²¹ ¬¸» Ì¿³¾± Ý±¿´ ¿²¼ Ù¿Ð®±¶»½¬ º¿®³ó·² ¿¹®»»³»²¬ ±² îê Ó¿§ îððçò

±

Ì¸» ¸±´¼·²¹ ±º ¬¸» ¹»²»®¿´ ³»»¬·²¹ ±² îê Ö«²» îððç ·² ©¸·½¸ ¬¸» Ì¿³¾± Ý±¿´ ¿²¼ Ù¿Ð®±¶»½¬ º¿®³ó·² ¿¹®»»³»²¬ ©¿- ¿°°®±ª»¼ ¾§ -¸¿®»¸±´¼»®-ò

Ú±´´±©·²¹ ¬¸» ¿²²±«²½»³»²¬ ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²ô ÔÑÜŽ- ÊÉßÐ ¸¿- ¾»»² ·² ¿
¼»½´·²·²¹ ¬®»²¼ò Ì¸» ¼»½´·²» ³¿§ ¾» ¿¬¬®·¾«¬¿¾´» ¬± ¬¸» ¿¾-»²½» ±º ®»-«´¬- º®±³ ÔÑÜŽ- ¼®·´´·²¹
°®±¹®¿³³»ô -·²½» ¬¸» ¿²²±«²½»³»²¬ ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²ô ©¸·½¸ ¸¿- ¾»»² ¼»´¿§»¼ ¾§
°±±® ©»¿¬¸»® ½±²¼·¬·±²- ·² ¬¸» ¿®»¿ ±º ¬¸» Ì¿³¾± Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬-ò

Ð¿¹» îì

Ì¸» ¬¿¾´» ¾»´±© -«³³¿®·-»- ¬¸» ÊÉßÐ ¿²¼ ´·¯«·¼·¬§ ±º ÔÑÜ -¸¿®»- ±ª»® ª¿®·±«- ´±±µ ¾¿½µ °»®·±¼°®·±® ¬± îî Ü»½»³¾»® îððç º±® ¬¸» °«®°±-»- ±º ¬¸·- Î»°±®¬ò
Ì¿¾´» ïðæ Ô±±µ Þ¿½µ Ð»®·±¼- °®·±® ¬± îî Ü»½»³¾»® îððç

Ô±±µ Þ¿½µ Ð»®·±¼

ÊÉßÐ
øüßËÜ÷

Ê±´«³»
øðððŽ-÷

Ê±´«³» Ì®¿¼»¼ ¿- û ±º Ý«®®»²¬
ÔÑÜ Í¸¿®»- ±² ×--«»

ë ¼¿§-

ðòïè

ïôïìè

ðòëû

ïð ¼¿§-

ðòïç

íôêîê

ïòèû

ï Ó±²¬¸

ðòïè

ïïôêêï

ëòèû

ê Ó±²¬¸-

ðòïë

éíôéëì

íêòçû

ï Ç»¿®

ðòïï

ïëîôííè

èðòðû

Í±«®½»æ Ý¿°·¬¿´ ×Ï

Ì¸» ¿¾±ª» ¬¿¾´» -¸±©- ¬¸¿¬ ¬¸» ÊÉßÐ ±ª»® ¬¸» ª¿®·±«- ´±±µ ¾¿½µ °»®·±¼- -»´»½¬»¼ ¸¿- ª¿®·»¼ ¾»¬©»»²
üðòïï ¿²¼ üðòïçò ß°°®±¨·³¿¬»´§ èðû ±º ¬¸» Ý±³°¿²§Ž- ½«®®»²¬ -¬±½µ ©¿- ¬®¿¼»¼ ±ª»® ¬¸» ¬©»´ª»
³±²¬¸- °®·±® ¬± îî Ü»½»³¾»® îððç ·²¼·½¿¬·²¹ ¬¸» ÔÑÜ -¬±½µ ·- ®»¿-±²¿¾´§ ´·¯«·¼ò Ú«®¬¸»®³±®» ©»
²±¬» ¿¼¼·¬·±²¿´ ´·¯«·¼·¬§ ¸¿- ¾»»² ¼»³±²-¬®¿¬»¼ ¾§ ¬¸» Ý±³°¿²§Ž- ½¿°·¬¿´ ®¿·-·²¹ ¿½¬·ª·¬·»- ¿- ²±¬»¼ ·²
Í»½¬·±² ìòêò
ìòéòîò Ý±³°±-·¬·±² ±º ¬¸» ÔÑÜ Í¸¿®» Î»¹·-¬»®

Ì¸» ¬±° -¸¿®»¸±´¼»®- ±º ¬¸» Ý±³°¿²§ ¿- ¿¬ îê Ó¿®½¸ îðïð ©»®» ¿- º±´´±©-æ
Ì¿¾´» ïïæ Ì±° Í¸¿®»¸±´¼»®- ±º ÔÑÜ

Í¸¿®»¸±´¼»®

Í¸¿®»¸±´¼·²¹
øÑ®¼·²¿®§ Í¸¿®»-÷

Ð»®½»²¬¿¹»
±º Ì±¬¿´

Ñ´·ª»® Ô»²²±¨óÕ·²¹
É»¿´º±®¼ ×²ª»-¬³»²¬- Ô·³·¬»¼

ïêôðððôððð
ïíôëððôððð

éòëêû
êòíèû

Í¯«¿®» Î»-±«®½»- Ð¬§ Ô¬¼

ïðôðððôððð

ìòéíû

Ò»º½± Ò±³·²»»- Ð¬§ Ô¬¼
Ö±¸² Ô¿½¸´¿² Ó½Ý¿©´»§

éôèìçôçëè
êôèëìôïçè

íòéïû
íòîìû

øû÷

Ñ®¾·¬ Ý¿°·¬¿´ Ð¬§ Ô¬¼ïôî

êôííèôëèç

íòððû

Ô¿²½» ¿²¼ Ñ´©§² Ù®·³-¬±²»

ìôêíïôëîë

îòïçû

Ý¿³°¾»´´ Ó¿®·²» Ð¬§ Ô¬¼

ìôëîíôêðç

îòïìû

Í±³²«- Ð¬§ Ô¬¼

íôéëðôððð

ïòééû

Í°®·²¹¬·¼» Ý¿°·¬¿´ Ð¬§ Ô¬¼

íôëííôîëé

ïòêéû

Û¿-¬»®² Ð±®°¸§®§ Ð¬§ Ô¬¼

íôðððôððð

ïòìîû

ÌÞ×Ý Ð¬§ Ô¬¼

íôðððôððð

ïòìîû

ß´´»¹®± Ý¿°·¬¿´ Ò±³·²»»- Ð¬§ Ô¬¼ï

îôèëìôèìê

ïòíëû

Ì±¬¿´
Ñ¬¸»®

èëôèíëôçèî
ïîëôêéíôëìé

ìðòëèû
ëçòìîû

Ì±¬¿´ Í¸¿®»- ×--«»¼
Ó® Ù®»¹ Þ¿§²¬±² ¿²¼ ¿--±½·¿¬»-í

îïïôëðçôëîç
çôîìêôéêè

ïððû
ìòíéû

Í±«®½»æ ÔÑÜ
Ò±¬» ïæ Û²¬·¬§ ¿--±½·¿¬»¼ ©·¬¸ Ó® Ù®»¹ Þ¿§²¬±²
Ò±¬» îæ íôðððôððð -¸¿®»- ¿®» -«¾¶»½¬ ¬± ¿² »-½®±© ¿®®¿²¹»³»²¬ò Ì¸»-» -¸¿®»- ©·´´ ¾» ®»´»¿-»¼ º®±³ »-½®±© ±² îç ß°®·´ îðïðò

Ð¿¹» îë

ìòèò

ÔÑÜ ×²½±³» Í¬¿¬»³»²¬-

Û¨¬®¿½¬- º®±³ ¬¸» ×²½±³» Í¬¿¬»³»²¬- ±º ÔÑÜ º±® ¬¸» º·²¿²½·¿´ §»¿®- »²¼»¼ íð Ö«²» îððèô íð Ö«²» îððç
¿²¼ ¬¸» -·¨ ³±²¬¸ °»®·±¼ »²¼»¼ íï Ü»½»³¾»® îððçô ¿®» ¿- º±´´±©-æ
Ì¿¾´» ïîæ ÔÑÜ ×²½±³» Í¬¿¬»³»²¬øüßËÜ÷

Ú·²¿²½·¿´ Ç»¿® Û²¼»¼
íð Ö«²»

Ø¿´º Ç»¿® Û²¼»¼
íï Ü»½»³¾»®

îððè

îððç

îððç

îíôçèê

ìèôéíï

íêôíìì

Û¨°´±®¿¬·±² ¿¾¿²¼±²»¼

øéïïôçêé÷

øíçìôëíî÷

ó

Ð®±º»--·±²¿´ -»®ª·½»- »¨°»²-»-

øïëçôççé÷

øîîîôêìé÷

øïêíôðéî÷

Ý±®°±®¿¬» ±ª»®¸»¿¼ »¨°»²-»-

øïèìôîîî÷

øîëîôèéì÷

øîçìôîçê÷

Ü»°®»½·¿¬·±² »¨°»²-»-

øïîôíìð÷

øïíôëîç÷

øëôéïç÷

Ü·®»½¬±®- ®»³«²»®¿¬·±²

øïíêôîðð÷

øîìèôçêé÷

øïîèôçèî÷

Î»ª»²«» º®±³ ±°»®¿¬·±²-

Í¸¿®» ¾¿-»¼ °¿§³»²¬- »¨°»²-»

ó

øìéëôçîí÷

øïíîôïîç÷

øïôïèðôéìð÷

øïôëëçôéìï÷

øéðéôðêï÷

ó

ó

ó

Ô±-- º®±³ ±°»®¿¬·±²-

øïôïèðôéìð÷

øïôëëçôéìï÷

øéðéôðêï÷

Ô±-- ¿¬¬®·¾«¬¿¾´» ¬± ³»³¾»®- ±º ÔÑÜ

øïôïèðôéìð÷

øïôëëçôéìï÷

øéðéôðêï÷

Ô±-- ¾»º±®» ·²½±³» ¬¿¨
×²½±³» ¬¿¨ »¨°»²-»

Í±«®½»æ ÔÑÜ îððç ß²²«¿´ Î»°±®¬ ¿²¼ Ø¿´º Ç»¿® Î»°±®¬ ¬± íï Ü»½»³¾»® îððç

×² ¬¸» ½¿-» ±º ¬¸» ×²½±³» Í¬¿¬»³»²¬- -«³³¿®·-»¼ ¿¾±ª»ô ©» ²±¬» ¬¸» º±´´±©·²¹æ
i

Î»ª»²«» º®±³ ±°»®¿¬·±²-æ Ý±²-·-¬- ±º ·²¬»®»-¬ ®»½»·ª»¼ ±² ÔÑÜŽ- ½¿-¸ ¾¿´¿²½»-ò Ì¸·®»ª»²«» ·- ¼«» ¬± ¬¸» -·¹²·º·½¿²¬ ½¿-¸ ®»-»®ª»- ±º ¬¸» Ý±³°¿²§ô ©¸·½¸ ¿®» ®»¯«·®»¼ ¬± º«²¼ ¬¸»
½¿°·¬¿´ ·²¬»²-·ª» »¨°´±®¿¬·±² ¿½¬·ª·¬·»-ò ß- ÔÑÜ ·- ¿² »¿®´§ó-¬¿¹» »¨°´±®»®ô ·¬ ¼±»- ²±¬ §»¬
¹»²»®¿¬» ¿²§ ®»ª»²«»- º®±³ ·¬- »¨°´±®¿¬·±² ±°»®¿¬·±²-ò

i

Û¨°´±®¿¬·±² ¿¾¿²¼±²»¼æ Ì¸·- ®»°®»-»²¬- ¬¸» ©®·¬»ó±ºº ±º «²-«½½»--º«´ »¨°´±®¿¬·±² »¨°»²¼·¬«®»
·²½«®®»¼ ¾§ ÔÑÜò ×² ¬¸» îððç §»¿®ô ¬¸» ©®·¬»ó±ºº ®»´¿¬»¼ ¬± ¬¸» Ó±«²¬ Ó±®¹¿² Ð®±-°»½¬
øüîéðôêðç÷ô Õ¿®·²§¿ øüïïôìèé÷ô Þ±¬-©¿²¿ øüëéôèðë÷ô Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ øüìôíêí÷ô Ì¿³¾±
Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬- øüëðôîêç÷ò

i

Ð®±º»--·±²¿´ -»®ª·½»- »¨°»²-»-æ
¿½½±«²¬·²¹ ¿²¼ ½±²-«´¬·²¹ º»»-ò

i

Ý±®°±®¿¬» ±ª»®¸»¿¼ »¨°»²-»-æ Ì¸» ½±®°±®¿¬» ±ª»®¸»¿¼- »¨°»²¼·¬«®» ·²½´«¼»- ®»²¬ô ·²-«®¿²½»ô
¿«¼·¬ º»»-ô -¸¿®» ®»¹·-¬®§ ¿²¼ ßÍÈ º»»-ò

i

Í¸¿®» ¾¿-»¼ °¿§³»²¬-æ Î»°®»-»²¬- ïìôðððôððð ±°¬·±²- ¿²¼ ïèôðððôððð °»®º±®³¿²½» ®·¹¸¬¹®¿²¬»¼ ¬± Ü·®»½¬±®- ¿²¼ ½±²¬®¿½¬±®- º±® ü²·´ ½±²-·¼»®¿¬·±²ò

Ì¸» °®±º»--·±²¿´ -»®ª·½»- »¨°»²¼·¬«®» ·²½´«¼»- ´»¹¿´ô

Ð¿¹» îê

ìòçò

ÔÑÜ Þ¿´¿²½» Í¸»»¬-

Û¨¬®¿½¬- º®±³ ¬¸» Þ¿´¿²½» Í¸»»¬- ±º ÔÑÜ ¿- ¿¬ íð Ö«²» îððèô îððç ¿²¼ íï Ü»½»³¾»® îððçô ¿®» ¿º±´´±©-æ
Ì¿¾´» ïíæ ÔÑÜ Þ¿´¿²½» Í¸»»¬ß- ¿¬
íð Ö«²»
øüßËÜ÷

ß- ¿¬
íï Ü»½»³¾»®

îððè

îððç

îððç

Ý¿-¸ ¿²¼ ½¿-¸ »¯«·ª¿´»²¬-

ëèêôîðì

íôíëëôêèè

ìôççðôçíè

Î»½»·ª¿¾´»-

îðôìêê

ëðôèïè

îëîôëìé

Ì±¬¿´ Ý«®®»²¬ ß--»¬-

êðêôêéð

íôìðêôëðê

ëôîìíôìèë

Ð´¿²¬ ¿²¼ »¯«·°³»²¬

ïèôëçí

ïïôîïé

îëôíèî

Û¨°´±®¿¬·±² »¨°»²¼·¬«®»

îèðôèëð

èëêôèéè

íôïîíôïìê

Ñ¬¸»®

íçôïèð

êêôïèð

çðôçðð

Ì±¬¿´ Ò±²óÝ«®®»²¬ ß--»¬-

ííèôêîí

çíìôîéë

íôîíçôìîè

ÌÑÌßÔ ßÍÍÛÌÍ

çìëôîçí

ìôíìðôéèï

èôìèîôçïí

èéôìêé

èçéôðêè

ßÍÍÛÌÍ
Ý«®®»²¬ ß--»¬-

Ò±²óÝ«®®»²¬ ß--»¬-

Ô×ßÞ×Ô×Ì×ÛÍ
Ì®¿¼» ¿²¼ ±¬¸»® °¿§¿¾´»Ë²»¿®²»¼ ·²½±³»
ÌÑÌßÔ Ô×ßÞ×Ô×Ì×ÛÍ

êéðôêèé
íôðððôððð

èéôìêé

ÒÛÌ ßÍÍÛÌÍ
èëéôèîê
Í±«®½»æ ÔÑÜ îððç ß²²«¿´ Î»°±®¬ ¿²¼ Ø¿´º Ç»¿® Î»°±®¬ ¬± íï Ü»½»³¾»® îððç

èçéôðêè

íôêéðôêèé

íôììíôéïí

ìôèïîôîîê

×² ¬¸» ½¿-» ±º ¬¸» Þ¿´¿²½» Í¸»»¬- -«³³¿®·-»¼ ¿¾±ª»ô ©» ²±¬» ¬¸» º±´´±©·²¹æ
i

Ý¿-¸æ ÔÑÜŽ- ½¿-¸ ®»-»®ª»- ¿®» ®»¯«·®»¼ ¬± º«²¼ ·¬- ½¿°·¬¿´ ·²¬»²-·ª» »¨°´±®¿¬·±² ¿½¬·ª·¬·»-ò

i

Û¨°´±®¿¬·±² »¨°»²¼·¬«®»æ Ì¸·- ²±²ó½«®®»²¬ ¿--»¬ ¿½½±«²¬ ·²½´«¼»- ¼»º»®®»¼ ¹»±´±¹·½¿´ô
¹»±°¸§-·½¿´ô ¼®·´´·²¹ ¿²¼ ±¬¸»® »¨°»²¼·¬«®» ¿¬ ½±-¬ô ©¸·½¸ ¸¿- ¾»»² ½¿°·¬¿´·-»¼ ¾§ ÔÑÜò ß- ¿¬
íð Ö«²» îððçô ¬¸·- ¾¿´¿²½» ©¿- ³¿¼» «° ±º ¬¸» Ô·³»-¬±²» Ý®»»µ Ð®±-°»½¬ øüïïîôéïç÷ô Ì¸»
Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ øüíéíôèéí÷ ¿²¼ ¬¸» Ì¿³¾± Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬- øüíéðôîèê÷ò Ì¸» üïòç
³·´´·±² ·²½®»¿-» ·² »¨°´±®¿¬·±² »¨°»²¼·¬«®» ¬± íï Ü»½»³¾»® îððç ´¿®¹»´§ ®»´¿¬»¼ ¬± »¨°´±®¿¬·±²
¿½¬·ª·¬·»- ½±²¼«½¬»¼ º±® ¬¸» Ì¿³¾± Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬-ò

i

Ì®¿¼» ¿²¼ ±¬¸»® °¿§¿¾´»-æ ×² Ö«²» îððç ¬¸» ¬®¿¼» ¿²¼ ±¬¸»® °¿§¿¾´»- ¾¿´¿²½» ±º ÔÑÜ ¸¿¼
·²½®»¿-»¼ -·¹²·º·½¿²¬´§ ¼«» ¬± ¿ ®±§¿´¬§ ¼»°±-·¬ ¸»´¼ ·² »-½®±© ±º ¿°°®±¨·³¿¬»´§ üéëðôðððò Ì¸»
·²½®»¿-» ±º ¿°°®±¨·³¿¬»´§ üîòì ³·´´·±² º®±³ íð Ö«²» îððç ¬± íï Ü»½»³¾»® îððç ®»´¿¬»- ¬±
»¨°´±®¿¬·±² ¿½¬·ª·¬·»- ·² ®»´¿¬·±² ¬± ¬¸» Ì¿³¾± Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬-ò

i

Ü»º»®®»¼ ¬¿¨ ´·¿¾·´·¬§æ É» ²±¬» ¬¸¿¬ ÔÑÜ ¸¿¼ ¿ -·¹²·º·½¿²¬ ´»ª»´ ±º ½¿®®·»¼ º±®©¿®¼ ·²½±³» ¬¿¨
´±--»- ¿- ¿¬ íð Ö«²» îððç øüéòé ³·´´·±²÷ô º±® ©¸·½¸ ²± ¼»º»®®»¼ ¬¿¨ ¿--»¬ ¸¿- ¾»»² ®»½±¹²·-»¼ ¿·¬ ·- ²±¬ •ª·®¬«¿´´§ ½»®¬¿·²Œ ¬¸¿¬ ¬¸»-» ¬¿¨ ´±--»- ©·´´ ¾» ®»½±«°»¼ò ß½½±®¼·²¹´§ ©» ¸¿ª»
»¨½´«¼»¼ ¬¸» ª¿´«» ±º ¬¸»-» ¬¿¨ ´±--»- º®±³ ±«® ª¿´«¿¬·±²ò

i

Ë²»¿®²»¼ ×²½±³»æ Ë²¼»® ¬¸» Î±§¿´¬§ ß¹®»»³»²¬ô ÔÑÜ ·- ±¾´·¹¿¬»¼ ¬± °¿§ îû ±º -¿´»- ±º ½±¿´
¿²¼ ¹¿- °®±¼«½»¼ º®±³ ¬¸» Ì»²»³»²¬-ò ×² ¿½½±®¼¿²½» ©·¬¸ ¿½½±«²¬·²¹ ½±²½»°¬-ô ¿ ´·¿¾·´·¬§ ±º üí
³·´´·±² ¸¿- ¾»»² ¾±±µ»¼ ¿´¬¸±«¹¸ ©» ²±¬» ¬¸¿¬ ¬¸·- ¼±»- ²±¬ ®»°®»-»²¬ ¿² ¿³±«²¬ °¿§¿¾´» ¾§
ÔÑÜô ®¿¬¸»® ¬¸» ¿³±«²¬ ©·´´ ¾» ®»½±¹²·-»¼ ¿- ·²½±³» ±ª»® ¬¸» º«¬«®» °»®·±¼ ¬¸¿¬ ¬¸» îû ®±§¿´¬§
¾»½±³»- ¼«» ¿²¼ °¿§¿¾´» ¿²¼ ·- ®»½±¹²·-»¼ ¿- ¿² »¨°»²-»ò

Ð¿¹» îé

Ý±²¬·²¹»²¬ Ô·¿¾·´·¬·»-æ
´·¿¾·´·¬·»-æ

i

ß- ¿¬ íï Ü»½»³¾»® îððçô ÔÑÜ ¸¿¼ ¬¸» º±´´±©·²¹ ½±²¬·²¹»²¬

Ì¿¾´» ïìæ ÔÑÜ Ý±²¬·²¹»²¬ Ô·¿¾·´·¬·»Ý±²¬·²¹»²¬ Ô·¿¾·´·¬§

Ü»-½®·°¬·±²

ß³±«²¬
ø•ððð-÷

Ú¿®³ó·² ß¹®»»³»²¬-

Ë²¼»® ¬¸» Ó±®»¬±² Ú¿®³ó×² ß¹®»»³»²¬ ÔÑÜ ·- ½±³³·¬¬»¼ ¬± ·--«» ¿
º«®¬¸»® íôðððôððð -¸¿®»-ò

üìèðï

Û¨°´±®¿¬·±² Ý±³³·¬³»²¬-

Û¨°´±®¿¬·±² ½±³³·¬³»²¬- ¬±¬¿´ üïëôìëðôëðð ±² ¬¸» ¿--«³°¬·±² ¬¸¿¬ »¿½¸ ±º
¬¸»-» ¬»²»³»²¬- ©·´´ ¾» ¸»´¼ º±® ·¬- º«´´ ¬»®³ò

üïëôìëï
üïëôçíï

Ì±¬¿´
Í±«®½»æ ÔÑÜ Ø¿´º Ç»¿® Î»°±®¬ ¬± íï Ü»½»³¾»® îððç
Ò±¬» ïæ Ý¿´½«´¿¬»¼ ¿- íôðððôððð ±®¼·²¿®§ -¸¿®»- ¿¬ ïê ½»²¬-ô ¾»·²¹ ¬¸» ÔÑÜ ÊÉßÐ ¿- ¿¬ íï Ü»½»³¾»® îððç

ìòïðò ÔÑÜ Ý¿-¸ Ú´±© Í¬¿¬»³»²¬-

Ì¸» Ý¿-¸ Ú´±© Í¬¿¬»³»²¬- º±® ÔÑÜ º±® ¬¸» º·²¿²½·¿´ §»¿®- »²¼»¼ íð Ö«²» îððè ¿²¼ íð Ö«²» îððç ¿®»
-«³³¿®·-»¼ ·² ¬¸» ¬¿¾´» ¾»´±©æ
Ì¿¾´» ïëæ ÔÑÜ Ý¿-¸ Ú´±© Í¬¿¬»³»²¬Ú·²¿²½·¿´ Ç»¿® Û²¼»¼
íð Ö«²»
øüßËÜ÷

Ø¿´º Ç»¿® Û²¼»¼
íï Ü»½»³¾»®

îððè

îððç

îððç

èìôëéï

ìîôèëï

çëôîèè

øìéëôçìé÷

øèíîôéíí÷

øèîïôìîí÷

îéôéçé

ìçôêðê

íðôðçé

øíêíôëéç÷

øéìðôîéê÷

øêçëôïíè÷

øêêîôéïè÷

øëçìôîðë÷

øïôèïéôìéî÷

Ý¿-¸ Ú´±©- º®±³ Ñ°»®¿¬·²¹ ß½¬·ª·¬·»Î»½»·°¬- º®±³ ½«-¬±³»®- ø·²½´«-·ª» ±º
ÙÍÌ÷
Ð¿§³»²¬- ¬± -«°°´·»®- ø·²½´«-·ª» ±º ÙÍÌ÷
×²¬»®»-¬ ®»½»·ª»¼
Ò»¬ Ý¿-¸ Ñ«¬º´±©- º®±³ Ñ°»®¿¬·²¹
ß½¬·ª·¬·»Ý¿-¸ Ú´±©- º®±³ ×²ª»-¬·²¹ ß½¬·ª·¬·»Ð¿§³»²¬- º±® »¨°´±®¿¬·±²
Ð¿§³»²¬- º±® °´¿²¬ ¿²¼ »¯«·°³»²¬

ó

øêôïëî÷

øïçôèèì÷

Ð¿§³»²¬-ñ ®»º«²¼- º±® -»½«®·¬§ ¼»°±-·¬-

ó

øîéôððð÷

øîìôéîð÷

øêêîôéïè÷

øêîéôíëé÷

øïôèêîôðéê÷

ëïðôðïð

íôìîçôîêî

ïôçëéôððð

Ò»¬ Ý¿-¸ Ú´±©- Ñ«¬º´±©- º®±³ ×²ª»-¬·²¹
ß½¬·ª·¬·»Ý¿-¸ Ú´±©- º®±³ Ú·²¿²½·²¹ ß½¬·ª·¬·»Ð®±½»»¼- º®±³ -¸¿®» ·--«»
Ð®±½»»¼- º®±³ ®±§¿´¬§ ¼»°±-·¬

ó

éëðôçèï

øïíôëëë÷

Ð¿§³»²¬ ±º -¸¿®» ·--«» ½±-¬-

ó

øìíôïîê÷

îôîìçôðïç

ëïðôðïð

ìôïíéôïïé

ìôïçîôìêì

Ò»¬ ×²½®»¿-» ñ øÜ»½®»¿-»÷ ·² Ý¿-¸ ¿²¼
Ý¿-¸ Û¯«·ª¿´»²¬-

øëïêôîèé÷

îôéêçôìèì

ïôêíëôîëð

Ý¿-¸ ¿²¼ ½¿-¸ »¯«·ª¿´»²¬- ¿¬ ¬¸» ¾»¹·²²·²¹
±º ¬¸» º·²¿²½·¿´ §»¿®

ïôïðîôìçï

ëèêôîðì

íôíëëôêèè

íôíëëôêèè

ìôççðôçíè

Ò»¬ Ý¿-¸ ×²º´±©- º®±³ Ú·²¿²½·²¹
ß½¬·ª·¬·»-

ëèêôîðì
Ý¿-¸ ¿²¼ ½¿-¸ »¯«·ª¿´»²¬- ¿¬ ¬¸» »²¼ ±º
¬¸» º·²¿²½·¿´ §»¿®
Í±«®½»æ ÔÑÜ îððç ß²²«¿´ Î»°±®¬ ¿²¼ Ø¿´º Ç»¿® Î»°±®¬ ¬± íï Ü»½»³¾»® îððç

×² ®»-°»½¬ ±º ¬¸» ¿¾±ª» Ý¿-¸ Ú´±© Í¬¿¬»³»²¬-ô ©» ²±¬»æ
i

Ì¸» ²»¬ ½¿-¸ ±«¬º´±©- º®±³ ±°»®¿¬·²¹ ¿½¬·ª·¬·»- °®·³¿®·´§ ½±³°®·-» ±º ¬¸» ±ª»®¸»¿¼ ½±-¬- ±º ¬¸»
¾«-·²»--ô °®±º»--·±²¿´ -»®ª·½»- ¿²¼ ¼·®»½¬±® -¿´¿®·»-ò

i

Ì¸» ²»¬ ½¿-¸ ±«¬º´±©- º®±³ ·²ª»-¬·²¹ ¿½¬·ª·¬·»- ¿®» °®·³¿®·´§ ¬¸» »¨°´±®¿¬·±² ½±-¬- ·²½«®®»¼ ¾§
¬¸» Ý±³°¿²§ò

Ð¿¹» îè

Ì¸» ½¿-¸ ·²º´±©- º®±³ º·²¿²½·²¹ ¿½¬·ª·¬·»- ½±²-·-¬ ±º ¬¸» »¯«·¬§ ®¿·-»¼ ¾§ ÔÑÜ ¿²¼ ¬¸»
¿--±½·¿¬»¼ ½±-¬-ò Ì¸» ¬±¬¿´ ½¿-¸ ®¿·-»¼ ¾§ ¬¸» Ý±³°¿²§ ·² ¬¸» îððç º·²¿²½·¿´ §»¿®ô ½±²-·-¬»¼ ±º
¬¸» º±´´±©·²¹ ¬®¿²-¿½¬·±²-æ

i

Ì¿¾´» ïêæ îððç ÔÑÜ øÝ¿-¸÷ Ý¿°·¬¿´ Î¿·-·²¹-

Ü¿¬»

Ü»¬¿·´-

îî Ö«´§ îððè

Ð´¿½»³»²¬

íîôçïêôéìí

ðòðí

çèéôëðð

îë Ö«´§ îððè

Ñ°¬·±²- »¨»®½·-»¼

íôèíëôîíç

ðòðë

ïçïôéêî

îî Í»°¬»³¾»® îððè

Ð´¿½»³»²¬

èôíííôííî

ðòðí

îëðôððð

ïë Ó¿§ îððç

Ð´¿½»³»²¬

çôðððôððð

ðòïð

çððôððð

îê Ö«²» îððç

Ð´¿½»³»²¬

Ì±¬¿´

Ò«³¾»® ±º Í¸¿®»-

×--«» Ð®·½»
øßËÜ÷

Ì±¬¿´ Î¿·-»¼
øßËÜ÷

ïïôðððôððð

ðòïð

ïôïððôððð

êëôðèëôíïì

ðòðë

íôìîçôîêî

Í±«®½»æ ÔÑÜ îððç ß²²«¿´ Î»°±®¬

Ð¿¹» îç

ëò

ÛÒÌ×Ì×ÛÍ ßÝÏË×ÎÛÜ ËÒÜÛÎ ÌØÛ ÐÎÑÐÑÍÛÜ ÌÎßÒÍßÝÌ×ÑÒ

Í¸±«´¼ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¾» ¿°°®±ª»¼ô ÔÑÜ ©·´´ ¿½¯«·®» ïððû ±º ¬¸» ±®¼·²¿®§ »¯«·¬§ ±º
Ì¿³¾± ¿²¼ Ó±®»¬±²ò ß ¾®·»º ±ª»®ª·»© ±º ¬¸» ±©²»®-¸·° -¬®«½¬«®»-ô ¼·®»½¬±®ø-÷ ¿²¼ °®·³¿®§ ¿½¬·ª·¬·»±º Ì¿³¾± ¿²¼ Ó±®»¬±² ¿®» °®±ª·¼»¼ ¾»´±©ò
ëòïò

Ì¿³¾± Ý±¿´ ú Ù¿- Ð¬§ Ô¬¼ øÌ¿³¾±÷

Ì¿³¾± ·- ¿ °®±°®·»¬¿®§ ½±³°¿²§ ©¸±-» -¸¿®»¸±´¼»®- ¿®» Ñ®¾·¬ ¿²¼ ß´´»¹®±ò Ù®»¹ Þ¿§²¬±² ·- ¬¸» -±´»
¼·®»½¬±® ¿²¼ -»½®»¬¿®§ ±º Ì¿³¾±ò Ì¿³¾± ©¿- ·²½±®°±®¿¬»¼ ±² ïí Ö«²» îððèò
Ì¸» ±®¼·²¿®§ »¯«·¬§ ±º Ì¿³¾± ·- ¸»´¼ ¿- º±´´±©-æ
Û²¬·¬§

Ü»-½®·°¬·±²

Ñ®¾·¬ Ý¿°·¬¿´ Ð¬§ Ô¬¼

ß °®·ª¿¬» ·²ª»-¬³»²¬ ½±³°¿²§ øßÚÍ Ô·½»²½» Ò±ò
îíðíîé÷ò ïððû ±º ¬¸» ±®¼·²¿®§ »¯«·¬§ ±º Ñ®¾·¬ ·¸»´¼ ¾§ ß´´»¹®± Ý¿°·¬¿´ Ò±³·²»»- Ð¬§ Ô¬¼ò

ß´´»¹®± Ý¿°·¬¿´ Ò±³·²»»- Ð¬§ Ô¬¼

Ì®«-¬»» ½±³°¿²§ ±º Ó® Ù®»¹ Þ¿§²¬±²Ž- º¿³·´§ ¬®«-¬ò

Ò«³¾»® ±º
Ñ®¼·²¿®§ Í¸¿®»ï

çç
ïðð

Ì¿³¾± ·- ¬¸» ®»¹·-¬»®»¼ ¸±´¼»® ±º ßÌÐ ïðîðô ¿ ¬»²»³»²¬ °®±-°»½¬·ª» º±® ¹¿- ¬¸¿¬ -¬®¿¼¼´»- ¬¸»
Û®±³¿²¹¿ ¿²¼ Í«®¿¬ ¾¿-·²- ·² Ï«»»²-´¿²¼ò Ì¿³¾± ¸¿- ¿°°´·»¼ ·² ·¬- ±©² ²¿³» º±® -»ª»² ÛÐÝ-ô -±³»
±º ©¸·½¸ °¿®¬·¿´´§ ±ª»®´¿° ßÌÐ ïðîðò Ì©± ±º ¬¸»-» ÛÐÝ-ô ¾»·²¹ ÛÐÝ ïìèî ¿²¼ ÛÐÝ ïìèìô ¸¿ª» ¾»»²
¹®¿²¬»¼ò ×² ¿¼¼·¬·±²ô Ì¿³¾± ¿²¼ ÔÝ ¸¿ª» ¶±·²¬´§ ¿°°´·»¼ º±® ¿ º«®¬¸»® îð ÛÐÝ- ´±½¿¬»¼ ·² ¬¸» Í«®¿¬
¿²¼ Û®±³¿²¹¿ ¾¿-·²-ò
Ì¿³¾± ¸¿- »²¬»®»¼ ·²¬± ¬©± º¿®³ó·² ¿¹®»»³»²¬- ©·¬¸ ÔÑÜ ¿²¼ ·¬- -«¾-·¼·¿®·»-ô ¾»·²¹ ¬¸» Ì¿³¾± Ý±¿´
Ð®±¶»½¬ Ú¿®³ó·² ß¹®»»³»²¬ ¿²¼ ¬¸» Ì¿³¾± Ù¿- Ð®±¶»½¬ Ú¿®³ó·² ß¹®»»³»²¬ò
Ë²¼»® ¬¸» Ì¿³¾± Ù¿- Ð®±¶»½¬ Ú¿®³ó·² ß¹®»»³»²¬ô ÔÝÍÙô ¿ ©¸±´´§ ±©²»¼ -«¾-·¼·¿®§ ±º ÔÑÜô ³¿§
»¿®² «° ¬± ¿ ëðû ·²¬»®»-¬ ·² ßÌÐ ïðîð ¾§ «²¼»®¬¿µ·²¹ »¨°´±®¿¬·±² ¿½¬·ª·¬·»- ¿²¼ ·²½«®®·²¹ »¨°´±®¿¬·±²
»¨°»²¼·¬«®» ¬± ¬¸» ª¿´«» ±º üë ³·´´·±² ±ª»® ¿ º±«® §»¿® »¿®²·²¹ °»®·±¼ò Í·³·´¿®´§ô «²¼»® ¬¸» Ì¿³¾±
Ý±¿´ Ð®±¶»½¬ Ú¿®³ó·² ß¹®»»³»²¬ô ÔÝ ¸¿- ¿ ®·¹¸¬ ¬± »¿®² «° ¬± ¿ ëðû ·²¬»®»-¬ ·² ¬¸» ½±¿´ ¬»²»³»²¬¿°°´·»¼ º±® ¾§ Ì¿³¾± ¿´±²» ¾§ «²¼»®¬¿µ·²¹ »¨°´±®¿¬·±² ¿²¼ ·²½«®®·²¹ »¨°´±®¿¬·±² »¨°»²¼·¬«®» ¬± ¬¸»
ª¿´«» ±º üë ³·´´·±² ±ª»® ¿ º±«® §»¿® »¿®²·²¹ °»®·±¼ò
ëòîò

Ó±®»¬±² Û²»®¹§ Ð¬§ Ô¬¼ øÓ±®»¬±²÷

Ó±®»¬±² ·- ¿ °®±°®·»¬¿®§ ½±³°¿²§ ©¸±-» -±´» -¸¿®»¸±´¼»® ·- Ñ®¾·¬ò Ó® Ù®»¹ Þ¿§²¬±² ·- ¬¸» -±´»
¼·®»½¬±® ¿²¼ -»½®»¬¿®§ ±º ¬¸» ½±³°¿²§ò Ó±®»¬±² ©¿- ·²½±®°±®¿¬»¼ ±² îð Ó¿§ îððèò
Ó±®»¬±² ¸¿- ¾»»² ¹®¿²¬»¼ ¬¸®»» »¨°´±®¿¬·±² °»®³·¬- º±® ¿®»¿- °®±-°»½¬·ª» º±® ½±¿´ øÛÐÝ ïîççô ÛÐÝ
ïíðî ¿²¼ ÛÐÝ ïíïí÷ô ©¸·½¸ ¿®» ´±½¿¬»¼ ·² ¬¸» Ó±®»¬±² Þ¿-·² ·² Í±«¬¸ Û¿-¬ Ï«»»²-´¿²¼ò Ó±®»¬±² ¿²¼
ÔÑÜ ¿´-± ¶±·²¬´§ ¸±´¼ ¿² »¨°´±®¿¬·±² °»®³·¬ º±® ½±¿´ øÛÐÝ ïëîì÷ò Ë²¼»® ¬¸» Ó±®»¬±² Ý±¿´ Ð®±¶»½¬
Ú¿®³ó·² ß¹®»»³»²¬ ¾»¬©»»² ÔÑÜô Ó±®»¬±² ¿²¼ Ñ®¾·¬ô ©¸·½¸ ©¿- ¿°°®±ª»¼ ¾§ -¸¿®»¸±´¼»®- ±² è
Í»°¬»³¾»® îððèô ÔÑÜ ¸¿- ¿ ®·¹¸¬ ¬± »¿®² ¿ ëðû ·²¬»®»-¬ ·² ¬¸±-» ÛÐÝ- ®»¹·-¬»®»¼ ·² ¬¸» ²¿³» ±º
Ó±®»¬±² ¾§ «²¼»®¬¿µ·²¹ »¨°´±®¿¬·±²ô ¿²¼ ·²½«®®·²¹ »¨°´±®¿¬·±² »¨°»²¼·¬«®»ô ¬± ¬¸» ª¿´«» ±º üî ³·´´·±²
±ª»® ¿ °»®·±¼ ±º ¬¸®»» §»¿®-ò ×² ½±²-·¼»®¿¬·±² º±® »²¬»®·²¹ ·²¬± ¬¸» Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ Ú¿®³ó·²
ß¹®»»³»²¬ô ÔÑÜ ¸¿- ·--«»¼ -·¨ ³·´´·±² -¸¿®»- ¬± Ñ®¾·¬ ¿²¼ ¸¿- ¿² ±¾´·¹¿¬·±² ¬± ·--«» «° ¬± ¿ º«®¬¸»®
¬¸®»» ³·´´·±² ÔÑÜ -¸¿®»- ±²½» ·¬ ¸¿- ½¿®®·»¼ ±«¬ »¨°´±®¿¬·±² ¿²¼ ·²½«®®»¼ »¨°´±®¿¬·±² »¨°»²¼·¬«®» ±º
¿°°®±¨·³¿¬»´§ üï ³·´´·±²ò Ñ²½» ¬¸·- »¨°»²¼·¬«®» ¬¸®»-¸±´¼ ¸¿- ¾»»² ®»¿½¸»¼ô ÔÑÜ ³«-¬ ·--«» ±²»
³·´´·±² -¸¿®»- º±® »¿½¸ ÛÐÝ ¬¸¿¬ ·¬ »´»½¬- ¬± ¸¿ª» ¿² ·²¬»®»-¬ ·²ò Ñ¬¸»® ¬¸¿² ·¬- ·²¬»®»-¬ ·² ¬¸» ÛÐÝ- ¬¸»
-«¾¶»½¬ ±º ¬¸» Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ Ú¿®³ó·² ß¹®»»³»²¬ ¿²¼ ¬¸±-» ¸»´¼ ¶±·²¬´§ ©·¬¸ ÔÑÜô Ó±®»¬±² ¸¿²±¬ ±¬¸»®©·-» ¬®¿¼»¼ò

Ð¿¹» íð

êò

ÊßÔËßÌ×ÑÒ ÑÚ ÔÑÜ

êòïò

Ó»¬¸±¼±´±¹§

ÔÑÜŽ- °®·²½·°¿´ ¿--»¬- ¿®» ·¬- º¿®³ó·² ®·¹¸¬- ·² ¬¸» Ì»²»³»²¬-ô ¬¸» -«¾¶»½¬ ±º ¬¸» Ì¿³¾± Ý±¿´ ¿²¼ Ù¿Ð®±¶»½¬- ¿²¼ ¬¸» Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ ø½±´´»½¬·ª»´§ •¬¸» Ð®±¶»½¬-Œ÷ ¿²¼ ·¬- ëðû ·²¬»®»-¬ ·² ¬¸±-»
Ì»²»³»²¬- ®»´¿¬·²¹ ¬± ¬¸» Ð®±¶»½¬- ¬¸¿¬ ¸¿ª» ¾»»² ¹®¿²¬»¼ ±® ¿®» «²¼»® ¿°°´·½¿¬·±² ¾§ ¬¸» °¿®¬·½·°¿²¬·² »¿½¸ ¶±·²¬ ª»²¬«®»ò Í¸±«´¼ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¾» ¿°°®±ª»¼ô ¬¸» º¿®³ó·² ¿²¼ ¶±·²¬ ª»²¬«®»
¿¹®»»³»²¬- ©·´´ ¾» ¬»®³·²¿¬»¼ ¿²¼ ÔÑÜ ©·´´ ¸±´¼ ïððû ±º ¬¸» Ì»²»³»²¬- ¬¸» -«¾¶»½¬ ±º ¬¸» Ð®±¶»½¬¬¸®±«¹¸ ¿² ¿½¯«·-·¬·±² ±º ïððû ±º ¬¸» ±«¬-¬¿²¼·²¹ -¸¿®»- ·² Ì¿³¾± ¿²¼ Ó±®»¬±²ò
É» ¸¿ª» ¼»¬»®³·²»¼ ¬¸» ³±-¬ ¿°°®±°®·¿¬» °®·³¿®§ ª¿´«¿¬·±² ³»¬¸±¼ º±® ¬¸» -¸¿®»- ·² ÔÑÜ ±² ¿ °®»
¿²¼ °±-¬ Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¾¿-·-ô ¬± ¾» ¿² ¿--»--³»²¬ ±º ¬¸» º¿·® ³¿®µ»¬ ª¿´«» ±º ·¬- «²¼»®´§·²¹ ²»¬
¿--»¬- ±² ¿ ¹±·²¹ ½±²½»®² ¾¿-·-ò É» ¸¿ª» ³¿¼» ¬¸·- ¼»¬»®³·²¿¬·±² ¿- ¬¸» °®·²½·°¿´ ¿--»¬- ¸»´¼ ¾§ ÔÑÜ
¿®» ¬¸» Ì»²»³»²¬- ©¸·½¸ «²¼»® ÎÙ ïïï ®»¯«·®» ¿ -°»½·¿´·-¬Ž- ª¿´«¿¬·±² ¿²¼ ¬¸» ²»¬ ¿--»¬ ¿°°®±¿½¸
»²¿¾´»- «- ¬± ·²½±®°±®¿¬» ¿ -°»½·¿´·-¬Ž- ª¿´«¿¬·±² ±º ¬¸» Ì»²»³»²¬-ò
É» ¸¿ª» ¿´-± °»®º±®³»¼ ¿ ½®±-- ½¸»½µ ¬± ±«® ª¿´«¿¬·±² °®» ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¾¿-»¼ ±² ¬¸»
-¸¿®» °®·½» ±º ÔÑÜò É» ¸¿ª» ²±¬ «-»¼ ¬¸» -¸¿®» °®·½» ±º ÔÑÜ ¿- ±«® °®·³¿®§ ¿°°®±¿½¸ ¼«» ¬± ¬¸»
-«¾¶»½¬·ª» ²¿¬«®» ±º ¿--»--·²¹ ¿ -¸¿®» °®·½» °±-¬ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²ô °¿®¬·½«´¿®´§ ¹·ª»² ¬¸»
±©²»®-¸·° -¬®«½¬«®»- ±º ¬¸» Ì»²»³»²¬-ò ×² ¿¼¼·¬·±²ô ¼«» ¬± ¬¸» ²¿¬«®» ±º ¬¸» ¿--»¬- ÔÑÜ ¸±´¼-ô ¾»·²¹
¬¸» Ì»²»³»²¬-ô ¿²¼ ¬¸» ®»¯«·®»³»²¬- ±º ÎÙ ïïïòçç ¬± »²¹¿¹» ¿ -°»½·¿´·-¬ô ©» ¼»¬»®³·²»¼ ¬¸» ²»¬ ¿--»¬
¿°°®±¿½¸ ¬± ¾» ±«® °®»º»®®»¼ ³»¬¸±¼±´±¹§ò
Ú«®¬¸»® ª¿´«¿¬·±² ³»¬¸±¼±´±¹·»- ·² ¬¸» ½±²¬»¨¬ ±º ÔÑÜ ¸¿ª» ¾»»² ¼»¬¿·´»¼ ¿¬ ß°°»²¼·¨ ëò
êòîò

È-¬®¿½¬Ž- Í°»½·¿´·-¬ ®»°±®¬

ß- ¬¸» °®·²½·°¿´ ¿--»¬- ¸»´¼ ¾§ ÔÑÜ ®»´¿¬» ¬± »²»®¹§ »¨°´±®¿¬·±² ´·½»²-»-ô ÎÙ ïïï ®»¯«·®»- ¿ -°»½·¿´·-¬
¬± ª¿´«» ¬¸» ¿--»¬-ò É» ¸¿ª» »²¹¿¹»¼ È-¬®¿½¬ ¬± °®»°¿®» ¿ ª¿´«¿¬·±² ±º ¬¸» Ì»²»³»²¬- ·² ®»´¿¬·±² ¬±
¬¸»·® °±¬»²¬·¿´ º±® ½±¿´ô ÝÍÙ ¿²¼ ËÝÙ °®±¶»½¬-ò Ì¸» È-¬®¿½¬ Î»°±®¬ ¸¿- ¾»»² °®»°¿®»¼ ·² ¿½½±®¼¿²½»
©·¬¸ ¬¸» ß«-¬®¿´·¿² ×²-¬·¬«¬» ±º Ó·²·²¹ ú Ó»¬¿´´«®¹§Ž- Ý±¼» º±® ¬¸» Ì»½¸²·½¿´ ß--»--³»²¬ ¿²¼
Ê¿´«¿¬·±² ±º Ó·²»®¿´ ¿²¼ Ð»¬®±´»«³ ß--»¬- ¿²¼ Í»½«®·¬·»- º±® ×²¼»°»²¼»²¬ Û¨°»®¬ Î»°±®¬- øµ²±©² ¿¬¸» •Ê¿´Ó·² Ý±¼»Œ÷ò ß- ¬¸» Ì»²»³»²¬- ¿®» -¬·´´ ¿¬ ¬¸» »¨°´±®¿¬·±² ¿²¼ »ª¿´«¿¬·±² -¬¿¹»- ¿²¼ ¿®» §»¬ ¬±
¹»²»®¿¬» ®»ª»²«»ô ¬¸» Ì»²»³»²¬- ¼± ²±¬ ®»¿½¸ ¬¸» ³·²·³«³ ®»¯«·®»³»²¬ º±®ô ²±® ¸¿ª» ¾»»² ¿--»--»¼ ·²
¿½½±®¼¿²½» ©·¬¸ô ¬¸» ß«-¬®¿´·¿² Ö±·²¬ Ñ®» Î»-»®ª»- Ý±³³·¬¬»» øÖÑÎÝ÷ Ý±¼»ò ß ½±°§ ±º ¬¸» È-¬®¿½¬
Î»°±®¬ ·- ¿¬¬¿½¸»¼ ¿¬ ß°°»²¼·¨ éò
É» ¸¿ª» ¿--»--»¼ ¿²¼ -¿¬·-º·»¼ ±«®-»´ª»- ¿- ¬± ¬¸» È-¬®¿½¬Ž- °®±º»--·±²¿´ ½±³°»¬»²½§ô ¯«¿´·º·½¿¬·±²¿²¼ ±¾¶»½¬·ª·¬§ ®»¹¿®¼·²¹ ÔÑÜ ¿²¼ ¸¿ª» °´¿½»¼ ®»´·¿²½» ±² ¬¸»·® ®»°±®¬ò Ì¸» ª¿´«¿¬·±²- ¿-½®·¾»¼ ¾§
È-¬®¿½¬ ¬± ¬¸» Ì»²»³»²¬- ¸¿ª» ¾»»² ¿¼±°¬»¼ ·² ±«® ½¿´½«´¿¬·±²-ò ß -«³³¿®§ ±º È-¬®¿½¬Ž- ª¿´«¿¬·±² ±º
¬¸» Ì»²»³»²¬- ±² ¿ ïððû ¾¿-·- ·- ¿- º±´´±©- ø®»º»® °¿¹» îô Ì¿¾´» ïóï ±º ¬¸» È-¬®¿½¬ Î»°±®¬÷æ
Ì¿¾´» ïéæ Í«³³¿®·-»¼ Ê¿´«¿¬·±²- ±º ¬¸» Ì»²»³»²¬- °»® È-¬®¿½¬Ž- Ì»½¸²·½¿´ Í°»½·¿´·-¬ Î»°±®¬ øïððû ¾¿-·-÷
Ô±©
Ê¿´«»

Ø·¹¸
Ê¿´«»

Ð®»º»®®»¼
Ê¿´«»

îèôìðð

ééôìðð

ëïôêðð

Ð®»º»®®»¼
Ê¿´«»
øëðû ¾¿-·-÷
îëôèðð

ìôèëî
ïðôçðï

ïìôíèð
ìðôëîë

çôêïç
îëôéîð

ìôèïð
ïîôèêð

ËÝÙ Ú¿®³ó·²- øïìïìô ïìïëô ïìïéô ïìèïô ïìèîô ïìèì÷

éôíëð

ïíôïîë

çôëðè

ìôéëì

ËÝÙ Ö±·²¬ Ê»²¬«®»- øïêîîô ïêîìô ïêíîô ïêííô ïêìì÷
Ì¿³¾± ÝÍÙ øÎ»°®»-»²¬»¼ ¾§ ßÌÐ ïðîð÷
Ó±®»¬±² Ý±¿´
Î»°®»-»²¬»¼ ¾§ ¬¸» º±´´±©·²¹ ÛÐÝ-æ

ëôîëð

çôíéë

êôéçî

íôíçë

íôçðð
îôîðð

ëôçðð
ïðôéðð

ëôíðð
êôìðð

îôêëð
íôîðð

Ú¿®³ó·²- øïîççô ïíðîô ïíïí÷

îôïéé

ïðôëðë

êôíìî

íôïéï

íð

ïëî

çî

ìê

íìôëðð

çìôððð

êíôíðð

íïôêëð

øüðððù-÷
Ì¿³¾± Ý±¿´
Î»°®»-»²¬»¼ ¾§ ¬¸» º±´´±©·²¹ ÛÐÝ-æ
Ú¿®³ó·²- øïìïìô ïìïëô ïìïéô ïìïèô ïìèïô ïìèîô ïìèì÷
Ö±·²¬ Ê»²¬«®»- øïêîï Š ïêîëô ïêíîô ïêííô ïêììô ïêçéô ïéïçô ïééêô
ïéééô ïéèìô ïéèêô ïéèèô ïéèçô ïéçìô ïéçëô ïèððô ïççí÷

Ö±·²¬ Ê»²¬«®» øïëîì÷
Ì±¬¿´
Ò±¬» ïæ ×²½´«¼»- Î±«²¼·²¹

Ð¿¹» íï

Ì¸» ¿¾±ª» ª¿´«»- ¸¿ª» ¾»»² ¿¼±°¬»¼ ·² ±«® ª¿´«¿¬·±² ¿²¿´§-·- ±º ÔÑÜ °®» ¿²¼ °±-¬ ¬¸» Ð®±°±-»¼
Ì®¿²-¿½¬·±²ô ¿- ±«¬´·²»¼ ·² Ì¿¾´» ïè ¿²¼ Ì¿¾´» îïô ®»-°»½¬·ª»´§ò
êòíò

Ê¿´«¿¬·±² ±º ÔÑÜ Ð®·±® ¬± ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²

É» ¸¿ª» ¿--»--»¼ ¬¸» ª¿´«» ±º ÔÑÜ °®·±® ¬± ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² «-·²¹ ¿ ²»¬ ¿--»¬ ¿°°®±¿½¸ ±² ¿
¹±·²¹ ½±²½»®² ¾¿-·-ò É» ²±¬» ¬¸·- ¿°°®±¿½¸ ®»-«´¬- ·² ¿ -¬¿²¼ ¿´±²» ½±²¬®±´ ª¿´«»ò
×² ¿°°´§·²¹ ¬¸» ²»¬ ¿--»¬- ¿°°®±¿½¸ ¬± ÔÑÜ ±² ¿ °®» ¬®¿²-¿½¬·±² ¾¿-·-ô ©» ¸¿ª» ¿¼¼»¼ ëðû ±º ¬¸»
Ì»²»³»²¬ ª¿´«»- ¬± ¬¸» íï Ü»½»³¾»® Þ¿´¿²½» Í¸»»¬ ±º ÔÑÜò É» ¸¿ª» ¿´-± ³¿¼» ¿ ²«³¾»® ±º
¿¼¶«-¬³»²¬- ¬± ¬¸» ¾±±µ ª¿´«» ±º ÔÑÜŽ- ¿--»¬- ¿²¼ ´·¿¾·´·¬·»-ô ¿- ¼»³±²-¬®¿¬»¼ ·² Ì¿¾´» ïèô ¿- º±´´±©-æ
ïò

Û¨½´«¼»¼ ¬¸» »¨°´±®¿¬·±² »¨°»²¼·¬«®» ´·²» ·¬»³ô ©·¬¸ ¬¸» »¨½»°¬·±² ±º ¬¸» Ô·³»-¬±²» Ý®»»µ
Ð®±-°»½¬ô ©¸·½¸ ¸¿- ¾»»² ª¿´«»¼ ¿¬ ½±-¬ô ¿²¼ ¿¼¼»¼ ¾¿½µ ëðû ±º ¬¸» °®»º»®®»¼ ³¿®µ»¬ ª¿´«»¼»®·ª»¼ º±® ¬¸» Ì»²»³»²¬- º®±³ È-¬®¿½¬Ž- ×²¼»°»²¼»²¬ Ì»½¸²·½¿´ Û¨°»®¬ Î»°±®¬ ¬± ®»º´»½¬ ¬¸»
ëðû ·²¬»®»-¬ ¬¸¿¬ ÔÑÜ ¸¿- ·² ¬¸» Ì»²»³»²¬- ¬¸®±«¹¸ ¬¸» º¿®³ó·² ¿²¼ ¶±·²¬ ª»²¬«®» ¿¹®»»³»²¬-ò

îò

É» ¸¿ª» ¿°°´·»¼ ¼·-½±«²¬- ±º íëòðû ¬± ¬¸» º¿®³ó·² ¬»²»³»²¬ ª¿´«»-ô ¬± ®»º´»½¬æ
±

ÔÑÜŽ- ½«®®»²¬ ·²¬»®»-¬ ·- ¿ ®·¹¸¬ ¬± ëðû ±º ¬¸» º¿®³ó·² ¬»²»³»²¬- ¿²¼ ÔÑÜ ½«®®»²¬´§ ¸¿²±¬ ¾»»² ·--«»¼ ¿²§ -¸¿®»- «²¼»® ¬¸» º¿®³ó·² ¿¹®»»³»²¬ò

±

ß º«²¼·²¹ ®·-µô ¿- ÔÑÜ ¼±»- ²±¬ ½«®®»²¬´§ ¸¿ª» -«ºº·½·»²¬ ´·¯«·¼ ¿--»¬- ¬± ½¿®®§ ±«¬ ¬¸»
»¨°´±®¿¬·±² »¨°»²¼·¬«®» ½±³³·¬³»²¬- -¬·°«´¿¬»¼ ·² ¬¸» º¿®³ó·² ¿¹®»»³»²¬-ò

±

ß- È-¬®¿½¬Ž- ª¿´«¿¬·±² ±º ¬¸» Ì»²»³»²¬- ·- ±² ¿ ½±²¬®±´ ¾¿-·-ô ©» ¸¿ª» ¿°°´·»¼ ¿ º«®¬¸»®
¼·-½±«²¬ ¬± ®»º´»½¬ ÔÑÜ ¼±»- ²±¬ º«´´§ ½±²¬®±´ ¬¸» ¿--»¬-ò

±

ÔÑÜ ·- ®»-°±²-·¾´» º±® ïððû ±º ¬¸» ½±-¬- ¿- ³¿²¿¹»® ±º ¬¸» Ð®±¶»½¬- ¿²¼ ÔÑÜŽ±ª»®¸»¿¼-ô ¼»-°·¬» ±²´§ ¾»·²¹ »²¬·¬´»¼ ¬± ¿ ëðû ·²¬»®»-¬ ·² ¬¸» º¿®³ó·² ¬»²»³»²¬-ò

íò

É» ¸¿ª» ¿°°´·»¼ ¼·-½±«²¬- ±º ïîòëû ¬± ¬¸» ÖÊ ¬»²»³»²¬ ª¿´«»-ô ¬± ®»º´»½¬ ÔÑÜ ¼±»- ²±¬ º«´´§
½±²¬®±´ ¬¸»-» ¿--»¬- ¿²¼ ÔÑÜŽ- ®»-°±²-·¾·´·¬§ º±® ïððû ±º ¬¸» ½±-¬- ¿- ³¿²¿¹»® ±º ¬¸» Ð®±¶»½¬¿²¼ ÔÑÜŽ- ±ª»®¸»¿¼-ô ¼»-°·¬» ±²´§ ¾»·²¹ »²¬·¬´»¼ ¬± ¿ ëðû ·²¬»®»-¬ ·² ¬¸» ¶±·²¬óª»²¬«®»
¬»²»³»²¬-ò

ìò

ß ´·¿¾·´·¬§ ¸¿- ¾»»² ·²½´«¼»¼ ¬± ®»º´»½¬ ¬¸» ²»¬ °®»-»²¬ ª¿´«» ±º ÔÑÜŽ- ±«¬-¬¿²¼·²¹ »¨°´±®¿¬·±²
½±³³·¬³»²¬- ©¸·½¸ ¿®» ®»¯«·®»¼ «²¼»® ¬¸» º¿®³ó·² ¿¹®»»³»²¬- ·² ±®¼»® º±® ÔÑÜ ¬± ±¾¬¿·² ¿
ëðû ·²¬»®»-¬ ·² ¬¸»-» ¬»²»³»²¬-ò Ì¸»-» ½±³³·¬³»²¬- ¸¿ª» ¾»»² ½¿´½«´¿¬»¼ º±® ¬¸» Ì¿³¾± Ý±¿´
¿²¼ Ù¿- Ð®±¶»½¬-ô ¿- ©»´´ ¿- ¬¸» Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ô ¾¿-»¼ ±² »¨°´±®¿¬·±² »¨°»²¼·¬«®»
·²½«®®»¼ ¬± ¼¿¬»ô »¨°´±®¿¬·±² »¨°»²¼·¬«®» ¾«¼¹»¬»¼ º±® ¬¸» îðïð ½¿´»²¼¿® §»¿® ¿²¼ ¿²§
®»³¿·²·²¹ »¨°´±®¿¬·±² »¨°»²¼·¬«®» ¿°°±®¬·±²»¼ »¯«¿´´§ ±ª»® ½¿´»²¼¿® §»¿®- îðïï ¿²¼ îðïîò Ì±
±¾¬¿·² ¬¸» °®»-»²¬ ª¿´«» ±º ¬¸»-» ½±³³·¬³»²¬-ô ©» ¸¿ª» ¿°°´·»¼ ¬¸» ¼·-½±«²¬ ®¿¬» ¿°°´·»¼ ¬± ¬¸»
º¿®³ó·² ¿¹®»»³»²¬-ô ¾»·²¹ íëûô ¿- ¬¸» »¨°´±®¿¬·±² »¨°»²¼·¬«®» ½¿-¸ º´±©- ¿®» ·²¸»®»²¬´§ ®»´¿¬»¼
¬± ¬¸» ¿--»--»¼ ®·-µ- ±º ¬¸» º¿®³ó·² ¿¹®»»³»²¬-ò

Ð¿¹» íî

Ì¿¾´» ïèæ ÉØÕÝÚ Ð®»º»®®»¼ Ò»¬ ß--»¬ Ê¿´«¿¬·±² ±º ÔÑÜ °®» ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²

ß- ¿¬
íï Ü»½»³¾»® îððç
Î»º»®»²½»

Þ±±µ Ê¿´«»

Ó¿®µ»¬
Ê¿´«»
ß¼¶«-¬³»²¬-

øùðððù-÷

Ô»-ß°°´·½¿¾´»
Ü·-½±«²¬-

Ó¿®µ»¬ Ê¿´«»

ßÍÍÛÌÍ

Ý¿-¸ ¿²¼ ½¿-¸ »¯«·ª¿´»²¬-

ìôççï

ó

ìôççï

Î»½»·ª¿¾´»-

îëí

ó

îëí

Ú·¨»¼ ¿--»¬-

îë

ó

îë

Ñ¬¸»®

çï

ó

çï

íôïîí

øîôçîí÷

îðð

Û¨°´±®¿¬·±² »¨°»²¼·¬«®»

ï

Ì¿³¾± Ý±¿´ Ð®±¶»½¬ øÚ¿®³ ·²÷

î

ìôèïð

øïôêèí÷

íôïîê

Ì¿³¾± Ý±¿´ Ð®±¶»½¬ øÖ±·²¬ Ê»²¬«®»÷

í

ïîôèêð

øïôêðè÷

ïïôîëí

Ì¿³¾± Ù¿- Ð®±¶»½¬ øÚ¿®³ ·²÷

î

îôêëð

øçîè÷

ïôéîí

Ì¿³¾± ËÝÙ øÚ¿®³ ·²÷

î

ìôéëì

øïôêêì÷

íôðçð

Ì¿³¾± ËÝÙ øÖ±·²¬ Ê»²¬«®»÷

í

íôíçê

øìîì÷

îôçéï

Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ øÚ¿®³ ·²÷

î

íôïéï

øïôïïð÷

îôðêï

Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ øÖ±·²¬ Ê»²¬«®»÷

í

ìê

øê÷

ÌÑÌßÔ ßÍÍÛÌÍ

ìð

èôìèí

îçôèîì

íôêéï

íôêéï

Ô×ßÞ×Ô×Ì×ÛÍ
Ì®¿¼» ¿²¼ ±¬¸»® °¿§¿¾´»Ú¿®³ó·² Û¨°´±®¿¬·±² Ý±³³·¬³»²¬-

ì

ÌÑÌßÔ Ô×ßÞ×Ô×Ì×ÛÍ

íôêéï

ÒÛÌ ßÍÍÛÌÍ

ìôèïî

éôçéì

éôçéì

ó

ïïôêìë
ïèôïéç

Í±«®½»æ Ø¿´º Ç»¿® Î»°±®¬ ¬± íï Ü»½»³¾»® îððç ¿²¼ ÉØÕÝÚ ¿²¿´§-·ÒÞæ ×²½´«¼»- ®±«²¼·²¹
Ò±¬» ïæ Î»°®»-»²¬- ¬¸» ¾±±µ ª¿´«» ±º ¬¸» Ô·³»-¬±²» Ý®»»µ Ð®±-°»½¬ øüîððôððð÷ ¿²¼ ¬¸» Ó±«²¬ Ó±®¹¿² Ð®±-°»½¬ øüÒ·´÷ò Ì¸»-»
°®±-°»½¬- ¸¿ª» ¾»»² ª¿´«»¼ ¿¬ ½±-¬ ¼«» ¬± ¬¸» ¼±®³¿²¬ ²¿¬«®» ±º ¬¸» ¿--»¬- ¿²¼ ¬¸» ¿¾-»²½» ±º »¨°´±®¿¬·±² ¼¿¬¿ º®±³ ©¸·½¸ ¬± °®»°¿®»
¿ ª¿´«¿¬·±² ¿²¿´§-·-

Ì¸» ³¿®µ»¬ ª¿´«»- ¿¼±°¬»¼ º±® ¬¸» Ì»²»³»²¬- ·² ¬¸» ¿¾±ª» ¬¿¾´» ¸¿ª» ¾»»² ¼»®·ª»¼ º®±³ ¬¸» °®»º»®®»¼
ª¿´«»- ·² È-¬®¿½¬Ž- Î»°±®¬ ø®»º»® Ì¿¾´» ïé÷ò É» ¸¿ª» ¿´-± -»¬ ±«¬ ·² ß°°»²¼·¨ ê ±«® ´±© ¿²¼ ¸·¹¸
ª¿´«»- «-·²¹ ¬¸» ½±®®»-°±²¼·²¹ ´±© ¿²¼ ¸·¹¸ ª¿´«» º®±³ ¬¸» È-¬®¿½¬ Î»°±®¬ò
Ê¿´«¿¬·±² Ý±²½´«-·±²

Þ¿-»¼ ±² ±«® ª¿´«¿¬·±² ¿²¿´§-·-ô «-·²¹ ¿ ²»¬ ®»¿´·-¿¾´» ¿--»¬ ¿°°®±¿½¸ ±² ¿ ¹±·²¹ ½±²½»®² ¾¿-·-ô ¬¸»
·³°´·»¼ °®» Ð®±°±-»¼ Ì®¿²-¿½¬·±² -¸¿®» °®·½» ®¿²¹» ±² ¿ ½±²¬®±´´·²¹ ¾¿-·- ±º ÔÑÜ ·- ¿- º±´´±©-æ
Ì¿¾´» ïçæ ÔÑÜ Ð®» Ì®¿²-¿½¬·±² Í¸¿®» Ð®·½» Ê¿´«¿¬·±² ¿¬ íï Ü»½»³¾»® îððç

Ô±© Ê¿´«»
Ó¿®µ»¬ Ê¿´«» ±º ÒÌß øüðððŽ-÷
Í¸¿®»- ×--«»¼ øðððŽ-÷
Ë²¼·´«¬»¼ ×³°´·»¼ Í¸¿®» Ð®·½» øÝ±²¬®±´÷ øü÷
Ñ°¬·±²- ¿²¼ Ð»®º±®³¿²½» Î·¹¸¬- ×--«»¼ øðððŽ-÷
Ú«´´§ Ü·´«¬»¼ ×³°´·»¼ Í¸¿®» Ð®·½» øÝ±²¬®±´÷ øü÷

Ó·¼ Ê¿´«»

Ø·¹¸ Ê¿´«»

êôçíë

ïèôïéç

íðôðèì

îïïôëïð

îïïôëïð

îïïôëïð

ðòðí

ðòðç

ðòïì

ëëôìðï

ëëôìðï

ëëôìðï

ðòðí

ðòðé

ðòïï

Í±«®½»æ ÉØÕÝÚ Ý¿´½«´¿¬·±²-

Ð¿¹» íí

Ê¿´«¿¬·±² Ý®±--½¸»½µ

Ì¸» ¿²²±«²½»³»²¬ ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ©¿- ³¿¼» ±² îî Ü»½»³¾»® îððçò Ð®·±® ¬± ¬¸»
¿²²±«²½»³»²¬ ¼¿¬»ô ÔÑÜ -¸¿®»- ¬®¿¼»¼ ¿¬ ¬¸» º±´´±©·²¹ ª±´«³» ©»·¹¸¬»¼ ¿ª»®¿¹» ø•ÊÉßÐŒ÷ °®·½»-æ
Ì¿¾´» îðæ ÔÑÜ ÊÉßÐ °®·½»- °®·±® ¬± îî Ü»½»³¾»® îððç

Ô±±µ Þ¿½µ Ð»®·±¼

ÊÉßÐ
øüßËÜ÷

Ê±´«³»
ø•ðððŽ-÷

Ê±´«³» Ì®¿¼»¼ ¿- û ±º Ý«®®»²¬
ÔÑÜ Í¸¿®»- ±² ×--«»

ë ¼¿§-

ðòïè

ïôïìè

ðòëû

ïð ¼¿§-

ðòïç

íôêîê

ïòèû

ï Ó±²¬¸

ðòïè

ïïôêêï

ëòèû

ê Ó±²¬¸-

ðòïë

éíôéëì

íêòçû

ï Ç»¿®

ðòïï

ïëîôííè

èðòðû

Í±«®½»æ Ý¿°·¬¿´ ×Ï
Ü¿§- ¿®» -½¸»¼«´»¼ ßÍÈ ¬®¿¼·²¹ ¼¿§-

ÔÑÜŽ- ÊÉßÐ °®·½»- °®·±® ¬± ¬¸» ¿²²±«²½»³»²¬ ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² »·¬¸»® »¨½»»¼ ±® ¿®»
¬±©¿®¼- ¬¸» ¸·¹¸ ª¿´«» ·³°´·»¼ º®±³ ±«® ¿²¿´§-·-ô ©¸·½¸ -«¹¹»-¬- ¬¸¿¬ ¬¸» ³¿®µ»¬ ¸¿- ¬¿µ»² ¿ ¼·ºº»®»²¬
ª·»© ±º ¬¸» ª¿´«» ±º ÔÑÜô ¬± ¬¸¿¬ ©¸·½¸ È-¬®¿½¬ ¸¿- ¬¿µ»² ·² ¬¸» È-¬®¿½¬ Î»°±®¬ò É» ²±¬» ¬¸¿¬ ·¬ ·- ²±¬
«²½±³³±² º±® ¼·ºº»®»²¬ ·²¬»®°®»¬¿¬·±²- ±º ª¿´«» ¬± ¾» ±¾-»®ª»¼ô º±® ¿--»¬- -«½¸ ¿- ¬¸» Ì»²»³»²¬-ô ¼«»
¬± ¬¸»·® »¿®´§ -¬¿¹» ¿²¼ -°»½«´¿¬·ª» ²¿¬«®»ò
É» ²±¬» ¬¸¿¬ º±´´±©·²¹ ¬¸» ¿²²±«²½»³»²¬ ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²ô ÔÑÜŽ- -¸¿®» °®·½» ¸¿- ¬®¿¼»¼
¿¬ °®·½»- ©¸·½¸ ¿®» -·³·´¿® ¬± ¬¸» ¸·¹¸ »²¼ ±º ±«® ª¿´«¿¬·±² ®¿²¹»ò
êòìò

Ê¿´«¿¬·±² ±º ÔÑÜ °±-¬ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²

É» ¸¿ª» ¿--»--»¼ ¬¸» ª¿´«» ±º ÔÑÜ °±-¬ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² «-·²¹ ¬¸» ²»¬ ®»¿´·-¿¾´» ¿--»¬- ±² ¿
¹±·²¹ ½±²½»®² ¾¿-·-ô ©¸·½¸ ®»-«´¬- ·² ¿ ½±²¬®±´ ª¿´«»ò ß- ½±²¬®±´ ©·´´ °¿-- ¬± Ó® Ù®»¹ Þ¿§²¬±²ô
º±´´±©·²¹ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²ô ©» ¿®» ®»¯«·®»¼ ¬± ª¿´«» ÔÑÜŽ- ª¿´«» ±² ¿ ³·²±®·¬§ ¾¿-·-ò
ß½½±®¼·²¹´§ ©» ¸¿ª» ¿°°´·»¼ ¿ Ó·²±®·¬§ ×²¬»®»-¬ Ü·-½±«²¬ô ¬± ¬¸» ª¿´«¿¬·±² ¼»®·ª»¼ò
É» ¸¿ª» ³¿¼» ¬¸» º±´´±©·²¹ ¿¼¶«-¬³»²¬- ¬± ÔÑÜŽ- ¾¿´¿²½» -¸»»¬ ¿- ¿¬ íï Ü»½»³¾»® îððçô ·² ±«® °±-¬
Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¿²¿´§-·-æ
ïò

Ì¸» Ì»²»³»²¬ ª¿´«»- º®±³ ¬¸» È-¬®¿½¬ Î»°±®¬ ¸¿ª» ¾»»² ·²½´«¼»¼ ±² ¿ ïððû ¾¿-·-ô ¿--«³·²¹
¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·- ¿°°®±ª»¼ô ¿- ÔÑÜ ©·´´ ¸¿ª» º«´´ ½±²¬®±´ ±º ¬¸» Ì»²»³»²¬-ò
ß½½±®¼·²¹´§ ²± ¼·-½±«²¬- ¬± ®»º´»½¬ ¬¸» º«²¼·²¹ ®·-µ øº¿®³ó·²-÷ ±® ´¿½µ ±º ½±²¬®±´ øº¿®³ó·²- ¿²¼
ÖÊŽ-÷ ¸¿ª» ¾»»² ¿°°´·»¼ò

îò

ß- ¬¸» º¿®³ó·² ¿®®¿²¹»³»²¬- ©·´´ ¾» ¬»®³·²¿¬»¼ °±-¬ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²ô ¬¸» »¨°´±®¿¬·±²
½±³³·¬³»²¬- ®»¯«·®»¼ ¬± ±¾¬¿·² ¿ ëðû ·²¬»®»-¬ ·² ¬¸» º¿®³ó·² ¬»²»³»²¬- ©·´´ ²± ´±²¹»® ¾»
®»¯«·®»¼ ¿²¼ ¸¿ª» ¬¸»®»º±®» ¾»»² »¨½´«¼»¼ º®±³ ±«® ª¿´«¿¬·±² ¿--»--³»²¬ò

Ð¿¹» íì

Ì¿¾´» îïæ ÉØÕÝÚ Ò»¬ ß--»¬ Ê¿´«¿¬·±² ±º ÔÑÜ °±-¬ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²

ß- ¿¬
íï Ü»½»³¾»® îððç
Î»º»®»²½»

Þ±±µ Ê¿´«»

øðððù-÷

Ó¿®µ»¬ Ê¿´«»
ß¼¶«-¬³»²¬-

Ó¿®µ»¬ Ê¿´«»

ßÍÍÛÌÍ
Ý¿-¸ ¿²¼ ½¿-¸ »¯«·ª¿´»²¬-

ìôççï

ó

ìôççï

Î»½»·ª¿¾´»-

îëí

ó

îëí

Ú·¨»¼ ¿--»¬-

îë

ó

îë

Ñ¬¸»®

çï

ó

çï

íôïîí

øîôçîí÷

îðð

Û¨°´±®¿¬·±² »¨°»²¼·¬«®»
Ì¿³¾± Ý±¿´ Ð®±¶»½¬ øÚ¿®³ ·²÷

ï

çôêïç

çôêïç

Ì¿³¾± Ý±¿´ Ð®±¶»½¬ øÖ±·²¬ Ê»²¬«®»÷

ï

îëôéîð

îëôéîð

Ì¿³¾± Ù¿- Ð®±¶»½¬ øÚ¿®³ ·²÷

ï

ëôíðð

ëôíðð

Ì¿³¾± ËÝÙ øÚ¿®³ ·²÷

ï

çôëðè

çôëðè

Ì¿³¾± ËÝÙ øÖ±·²¬ Ê»²¬«®»÷

ï

êôéçî

êôéçî

Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ øÚ¿®³ ·²÷

ï

êôíìî

êôíìî

Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ øÖ±·²¬ Ê»²¬«®»÷

ï

ÌÑÌßÔ ßÍÍÛÌÍ

çî
èôìèí

çî
êèôçíí

Ô×ßÞ×Ô×Ì×ÛÍ
Ì®¿¼» ¿²¼ ±¬¸»® °¿§¿¾´»Ú¿®³ó·² Û¨°´±®¿¬·±² Ý±³³·¬³»²¬-

íôêéï
î

ÌÑÌßÔ Ô×ßÞ×Ô×Ì×ÛÍ

íôêéï

ÒÛÌ ßÍÍÛÌÍ

ìôèïî

íôêéï
ó

ó

ó

íôêéï
êëôîêî

Í±«®½»æ Ø¿´º Ç»¿® Î»°±®¬ ¬± íï Ü»½»³¾»® îððç ¿²¼ ÉØÕÝÚ ¿²¿´§-·ÒÞæ ×²½´«¼»- ®±«²¼·²¹
Ò±¬» ïæ Î»°®»-»²¬- ¬¸» ¾±±µ ª¿´«» ±º ¬¸» Ô·³»-¬±²» Ý®»»µ Ð®±-°»½¬ øüîððôððð÷ ¿²¼ ¬¸» Ó±«²¬ Ó±®¹¿² Ð®±-°»½¬ øüÒ·´÷ò Ì¸»-»
°®±-°»½¬- ¸¿ª» ¾»»² ª¿´«»¼ ¿¬ ½±-¬ ¼«» ¬± ¬¸» ¼±®³¿²¬ ²¿¬«®» ±º ¬¸» ¿--»¬- ¿²¼ ¬¸» ¿¾-»²½» ±º »¨°´±®¿¬·±² ¼¿¬¿ º®±³ ©¸·½¸ ¬± °®»°¿®»
¿ ª¿´«¿¬·±² ¿²¿´§-·-

Ì¸»-» ³¿®µ»¬ ª¿´«»- ¸¿ª» ¾»»² ¼»®·ª»¼ º®±³ ¬¸» °®»º»®®»¼ ª¿´«»- º®±³ ¬¸» È-¬®¿½¬ Î»°±®¬ ø®»º»® Ì¿¾´»
ïé÷ò É» ¸¿ª» ¿´-± -»¬ ±«¬ ·² ß°°»²¼·¨ ê ¬¸» ´±© ¿²¼ ¸·¹¸ ª¿´«»- «-·²¹ ¬¸» ®»-°»½¬·ª» ª¿´«» ®¿²¹» ·²
¬¸» È-¬®¿½¬ Î»°±®¬ò
Ê¿´«¿¬·±² Ý±²½´«-·±²

ß- ¬¸» ²»¬ ¿--»¬ ¿°°®±¿½¸ ®»-«´¬- ·² ¿ ½±²¬®±´ ª¿´«»ô ©» ¸¿ª» ¿°°´·»¼ ¿ Ó·²±®·¬§ ×²¬»®»-¬ Ü·-½±«²¬ ¬±
®»º´»½¬ ¬¸» ´±-- ±º ½±²¬®±´ º±® ²±²ó¿--±½·¿¬»¼ -¸¿®»¸±´¼»®- -¸±«´¼ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¾»
¿°°®±ª»¼ò É» ¸¿ª» ¿°°´·»¼ ¿ Ó·²±®·¬§ ×²¬»®»-¬ Ü·-½±«²¬ ±º ïëû ©¸·½¸ ¿°°®±¿½¸»- ¬¸» ³·¼ó°±·²¬ ±º
®¿²¹»- ±º ïðû ¬± îëû ©¸·½¸ ¿®» ·³°´·»¼ º®±³ »³°·®·½¿´ »ª·¼»²½»ò É» ¸¿ª» ²±¬ ¿°°´·»¼ ¿ ¸·¹¸
³·²±®·¬§ ¼·-½±«²¬ ¿- ©» ½±²-·¼»® ¬¸»®» ·- °±¬»²¬·¿´ º±® ¿ ®»ó®¿¬·²¹ ±º ¬¸» -¸¿®»- ¹·ª»² ¬¸» ½¸¿²¹» ·² ¬¸»
±©²»®-¸·° ±º ¬¸» Ð®±¶»½¬- ¿²¼ ·²½®»¿-» ·² ¬¸» ³¿®µ»¬ ½¿°·¬¿´·-¿¬·±² ±º ¬¸» Ý±³°¿²§ô ©¸·½¸ ©±«´¼
±ºº-»¬ ¬¸» Ó·²±®·¬§ ×²¬»®»-¬ Ü·-½±«²¬ò

Ð¿¹» íë

Þ¿-»¼ ±² ±«® ª¿´«¿¬·±² ¿²¿´§-·-ô «-·²¹ ¿ ²»¬ ®»¿´·-¿¾´» ¿--»¬ ¿°°®±¿½¸ ±² ¿ ¹±·²¹ ½±²½»®² ¾¿-·-ô ¬¸»
·³°´·»¼ °±-¬ Ð®±°±-»¼ Ì®¿²-¿½¬·±² -¸¿®» °®·½» ±º ÔÑÜ ·- ¿- º±´´±©-æ
Ì¿¾´» îîæ Ê¿´«¿¬·±² Ý±²½´«-·±² ±º ÔÑÜ Ð±-¬ ¬¸» Ì®¿²-¿½¬·±²

Ô±© Ê¿´«»
Ó¿®µ»¬ Ê¿´«» ±º ÒÌß øüðððŽ-÷

Ó·¼ Ê¿´«»

Ø·¹¸ Ê¿´«»

íêôíìç

êëôîêî

çëôèëï

êïèôéçè

êïèôéçè

êïèôéçè

ðòðê

ðòïï

ðòïë

ïëòðû

ïëòðû

ïëòðû

Ë²¼·´«¬»¼ ×³°´·»¼ Í¸¿®» Ð®·½» øÓ·²±®·¬§÷ øü÷

ðòðë

ðòðç

ðòïí

Ñ°¬·±²- ¿²¼ Ð»®º±®³¿²½» Î·¹¸¬- ×--«»¼ øðððŽ-÷

ëîôìðï

ëîôìðï

ëîôìðï

ðòðë

ðòïð

ðòïì

ïëòðû

ïëòðû

ïëòðû

ðòðë

ðòðè

ðòïî

Í¸¿®»- ×--«»¼ øðððŽ-÷

ï

Ë²¼·´«¬»¼ ×³°´·»¼ Í¸¿®» Ð®·½» øÝ±²¬®±´÷ øü÷
Ô»--æ Ó·²±®·¬§ ×²¬»®»-¬ Ü·-½±«²¬

Ú«´´§ Ü·´«¬»¼ ×³°´·»¼ Í¸¿®» Ð®·½» øÝ±²¬®±´÷ øü÷
Ô»--æ Ó·²±®·¬§ ×²¬»®»-¬ Ü·-½±«²¬
Ú«´´§ Ü·´«¬»¼ ×³°´·»¼ Í¸¿®» Ð®·½» øÓ·²±®·¬§÷ øü÷

Í±«®½»æ ÉØÕÝÚ Ý¿´½«´¿¬·±²Ò±¬» ïæ ×²½´«¼»- ¬¸» ·--«» ±º ìðéôîèèôîïï ±®¼·²¿®§ -¸¿®»- ·² ¿½½±®¼¿²½» ©·¬¸ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²

Ð¿¹» íê

éò

ÛÊßÔËßÌ×ÑÒ ÑÚ ÌØÛ ÐÎÑÐÑÍÛÜ ÌÎßÒÍßÝÌ×ÑÒ

éòïò

Ú¿·®²»--

Ú±® ¬¸» °«®°±-» ±º ¿--»--·²¹ ©¸»¬¸»® ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·- º¿·® ¬± ¬¸» ²±²ó¿--±½·¿¬»¼ ÔÑÜ
-¸¿®»¸±´¼»®-ô ©» ¸¿ª» ½±³°¿®»¼ ¬¸» ¿--»--»¼ ª¿´«» ±º ÔÑÜ -¸¿®»- ¾»º±®» ¬¸» ·³°´»³»²¬¿¬·±² ±º ¬¸»
Ð®±°±-»¼ Ì®¿²-¿½¬·±² ©·¬¸ ¬¸» ¿--»--»¼ ª¿´«» ±º ÔÑÜ -¸¿®»- °±-¬ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²ò
×º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·- ·³°´»³»²¬»¼ô Ó® Ù®»¹ Þ¿§²¬±² ø¬¸®±«¹¸ ß´´»¹®± ¿²¼ Ñ®¾·¬÷ ©·´´
·³³»¼·¿¬»´§ ¸±´¼ êîòéû ¿²¼ êéòíû ±º ¬¸» »²´¿®¹»¼ -¸¿®» ½¿°·¬¿´ ±² ¿ º«´´§ ¼·´«¬»¼ ¿²¼ «²¼·´«¬»¼ ¾¿-·-ô
®»-°»½¬·ª»´§ò ß- Ó® Ù®»¹ Þ¿§²¬±²Ž- ·²¬»®»-¬- ©·´´ »¨½»»¼ ëðûô ¸» ©·´´ ±¾¬¿·² ½±²¬®±´ ±º ÔÑÜ ¿²¼ ¾»
¿¾´» ¬± °¿-- ¹»²»®¿´ ®»-±´«¬·±²- ¿²¼ ¾´±½µ ¹»²»®¿´ ¿²¼ -°»½·¿´ ®»-±´«¬·±²-ô ²±¬©·¬¸-¬¿²¼·²¹ ¬¸¿¬
½«®®»²¬´§ Ó® Ù®»¹ Þ¿§²¬±² ½«®®»²¬´§ ¸¿- ¿² ·²º´«»²¬·¿´ °±-·¬·±² ©·¬¸ ®»-°»½¬ ¬± ÔÑÜô ¾»·²¹ ¬¸»
½±«²¬»®°¿®¬§ ±º ¬¸» º¿®³ó·² ¿²¼ ¶±·²¬ ª»²¬«®» ¿¹®»»³»²¬- º±® ¬¸» Ì»²»³»²¬-ô ¸±´¼·²¹ ìòìû ¿²¼ ëòðû ±º
ÔÑÜ ±² ¿ º«´´§ ¼·´«¬»¼ ¿²¼ «²¼·´«¬»¼ ¾¿-·-ô ®»-°»½¬·ª»´§ ¿²¼ ¾»·²¹ ¿ ¼·®»½¬±® ±º ÔÑÜò
É» ¸¿ª» ¿--»--»¼ ¬¸» °®» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ª¿´«» ±º ÔÑÜ ±² ¿ ½±²¬®±´ ¾¿-·-ô ¿²¼ ¬¸» °±-¬
Ð®±°±-»¼ Ì®¿²-¿½¬·±² ª¿´«» ±º ÔÑÜ ±² ¿ ³·²±®·¬§ ¾¿-·-ò Ñ«® ½±³°¿®·-±² ·- -¸±©² ¾»´±©æ
Ì¿¾´» îíæ Ý±³°¿®·-±² ±º ÔÑÜ -¸¿®» ª¿´«» °®» ¿²¼ °±-¬ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²

Ô±©
Ë²¼·´«¬»¼ Í¸¿®» Ð®·½» øü÷
Ú«´´§ Ü·´«¬»¼ Í¸¿®» Ð®·½» øü÷

Ð®»
ðòðí
ðòðí

Ó·¼
Ð±-¬
ðòðë
ðòðë

Ð®»
ðòðç
ðòðé

Ø·¹¸
Ð±-¬
ðòðç
ðòðè

Ð®»
ðòïì
ðòïï

Ð±-¬
ðòïí
ðòïî

Í±«®½»æ ÉØÕÝÚ Ý¿´½«´¿¬·±²-

Ì¸» ¿¾±ª» ¬¿¾´» -¸±©- ¬¸¿¬ ±«® ¿--»--»¼ ª¿´«» ®¿²¹» º±® °±-¬ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ø±² ¿ ³·²±®·¬§
·²¬»®»-¬ ¾¿-·-÷ ·- ¹®»¿¬»® ¬¸¿² ±® »¯«¿´ ¬± ±«® ¿--»--»¼ ª¿´«» ®¿²¹» º±® °®» ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ø±²
¿ ½±²¬®±´ ¾¿-·-÷ô »¨½»°¬ º±® ¬¸» ¸·¹¸ ª¿´«» ®¿²¹» ±² ¿² «²¼·´«¬»¼ ¾¿-·-ò ×² ±«® ±°·²·±²ô ¬¸·- ·²¼·½¿¬»¬¸¿¬ ¬¸» ½±²-·¼»®¿¬·±² º±® ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·²½´«¼»- ¿ Ý±²¬®±´ Ð®»³·«³ò É» ½±²-·¼»® ¬¸»
½±³°¿®·-±² ±² ¿ º«´´§ ¼·´«¬»¼ ¾¿-·- ¬± ¾» ¬¸» ¾»¬¬»® ½±³°¿®·-±² ¹·ª»²æ
i

ïì ³·´´·±² ±º ¬¸» íìòì ³·´´·±² ±°¬·±²- ¿®» »¨»®½·-¿¾´» ¿¬ é ½»²¬- ¿²¼ ¬¸» ®»½»²¬ ¬®¿¼·²¹ -¸¿®»
°®·½» ·- ¿®±«²¼ ïðóïï ½»²¬-ò

i

Í¸±«´¼ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¾» ¿°°®±ª»¼ ¬¸» ³¿®µ»¬ ½¿°·¬¿´·-¿¬·±² ·- »¨°»½¬»¼ ¬± »¨½»»¼
üëð ³·´´·±² ¿²¼ ¬¸»®»º±®» ç ³·´´·±² ±º ¬¸» °»®º±®³¿²½» ®·¹¸¬- ©·´´ ¾» »¨»®½·-¿¾´»ò

i

Ì¸» ª±´¿¬·´·¬§ ·² -¸¿®» °®·½» ¬®¿¼·²¹ »ª·¼»²½»¼ ·² ®»½»²¬ ¬·³»- º±® ÔÑÜ ¿²¼ »¨°´±®¿¬·±²
½±³°¿²·»- ¹»²»®¿´´§ ³¿§ »²¿¾´» ¬¸» ®»³¿·²·²¹ ±°¬·±²- øîðòì ³·´´·±² ±°¬·±²- ¿®» »¨»®½·-¿¾´» ¿¬
îð ½»²¬-÷ ¿²¼ ¬¸» ±¬¸»® ç ³·´´·±² °»®º±®³¿²½» ®·¹¸¬- ø»¨»®½·-¿¾´» ¿¬ îë ½»²¬-÷ ¬± ¾» »¨»®½·-»¼ò
Ú«®¬¸»®ô ¬¸» ÔÑÜ -¸¿®» °®·½» ¸¿- ¿°°®±¿½¸»¼ îð ½»²¬- ·² Ü»½»³¾»® îððçò

ß½½±®¼·²¹´§ ¿- ±«® ¿--»--»¼ ª¿´«» ®¿²¹» °±-¬ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ±² ¿ º«´´§ ¼·´«¬»¼ ¾¿-·- ·¹®»¿¬»® ¬¸¿² ±«® ¿--»--»¼ ª¿´«» ®¿²¹» °®» ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ©» ½±²-·¼»® ¬¸» Ð®±°±-»¼
Ì®¿²-¿½¬·±² ¬± ¾» º¿·®ò
éòîò

Ì¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·- Î»¿-±²¿¾´»

ßº¬»® ½±³°¿®·²¹ ¬¸» ¿¼ª¿²¬¿¹»- ¿²¼ ¼·-¿¼ª¿²¬¿¹»- ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ø¿- ¼»¬¿·´»¼ ¾»´±©÷ô
©» ¿®» ±º ¬¸» ±°·²·±² ¬¸¿¬ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·- ®»¿-±²¿¾´» ¬± ¬¸» ²±²ó¿--±½·¿¬»¼ ÔÑÜ
-¸¿®»¸±´¼»®-ò
ß¼ª¿²¬¿¹»i

Ì¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·- Ú¿·®ô ¬¸»®»º±®» ·¬ ·- Î»¿-±²¿¾´»
ÎÙ ïïïòïï -¬¿¬»- ¬¸¿¬ •¿² ±ºº»® ·- •®»¿-±²¿¾´»Ž ·º ·¬ ·- º¿·®òŒ Ú«®¬¸»®³±®»ô ±«® ¿²¿´§-·- ·²¼·½¿¬»¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·²½´«¼»- ¿ Ý±²¬®±´ Ð®»³·«³ò

i

Ì¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·²ª±´ª»- -½®·° ²±¬ ½¿-¸
Ì¸» ½±²-·¼»®¿¬·±² º±® ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ½±²-·-¬- ±º ÔÑÜ -½®·°ô ®¿¬¸»® ¬¸¿² ½¿-¸ô ©¸·½¸
·- ¿² ¿¼ª¿²¬¿¹» º±® ²±²ó¿--±½·¿¬»¼ -¸¿®»¸±´¼»®- ¿- ·¬æ

Ð¿¹» íé

i

±

Ó·²·³·-»- ¬¸» ·³°¿½¬ ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¬± ÔÑÜŽ- ¾¿´¿²½» -¸»»¬ ¿²¼ »²¿¾´»¬¸» Ý±³°¿²§ ¬± ®»¬¿·² -«ºº·½·»²¬ ´·¯«·¼ ¿--»¬- ¬± º«²¼ »¨°´±®¿¬·±² ¿½¬·ª·¬·»- ·² ¬¸» -¸±®¬ó
¬»®³ò

±

ß´·¹²- ¬¸» ±¾¶»½¬·ª»- ±º Ó® Ù®»¹ Þ¿§²¬±² ¬± ¬¸±-» ±º ¬¸» Ý±³°¿²§ò

ÔÑÜ ©·´´ ¸¿ª» ¼·®»½¬ ½±²¬®±´ ±ª»® ¬¸» Ì»²»³»²¬ÔÑÜ ¿²¼ ·¬- -«¾-·¼·¿®·»- ©·´´ ©¸±´´§ ±©² ¬¸» »²¬·®» °±®¬º±´·± ±º ½±¿´ô ÝÍÙ ¿²¼ ËÝÙ ·² ©¸·½¸
¬¸»§ ½«®®»²¬´§ ¸¿ª» ¿² ·²¬»®»-¬ô ±® ¿ ®·¹¸¬ ¬± ¿½¯«·®» ¿² ·²¬»®»-¬ «²¼»® ¬¸» º¿®³ó·² ¿¹®»»³»²¬-ò
Ì¸·- ³»¿²- ¬¸¿¬ô ¿-·¼» º®±³ ¬¸» Î±§¿´¬§ ß¹®»»³»²¬ô ¿²§ »½±²±³·½ ¾»²»º·¬- ¿®·-·²¹ º®±³ ¬¸»
»¨°´±®¿¬·±² ¿²¼ ¼»ª»´±°³»²¬ ±º ¬¸»-» ¬»²»³»²¬- ©·´´ ¿½½®«» ¬± ÔÑÜ ¿´±²»ò ×¬ ¿´-± ³»¿²- ¬¸¿¬
ÔÑÜ ©·´´ ¾» ¿¾´» ¬± ¼»¿´ ©·¬¸ ¿²¼ ³¿²¿¹» ¬¸» »²»®¹§ °±®¬º±´·± ©·¬¸±«¬ ±²¹±·²¹ ½±²¬®¿½¬«¿´
±¾´·¹¿¬·±²- ¬± °®±¶»½¬ °¿®¬²»®-ô ±¬¸»® ¬¸¿² ¬¸±-» ·³°±-»¼ «²¼»® ¬¸» Î±§¿´¬§ ß¹®»»³»²¬ò Ú±®
»¨¿³°´»ô ÔÑÜ ©·´´ ²±¬ ¾» ®»¯«·®»¼ ¬± »²¬»® ·²¬± º±®³¿´ ¶±·²¬ ª»²¬«®» ¿®®¿²¹»³»²¬- ©·¬¸ Ì¿³¾±
±® Ó±®»¬±² ¿²¼ ©·´´ ¸¿ª» ¬¸» ±°¬·±² ±º -»´´·²¹ô ¼»ó³»®¹·²¹ ±® ¶±·²¬óª»²¬«®·²¹ ¬¸» Ð®±¶»½¬ø-«¾¶»½¬ ¬± ´·³·¬¿¬·±²- ½±²¬¿·²»¼ ·² ¬¸» Î±§¿´¬§ ß¹®»»³»²¬÷ò

i

Î»³±ª¿´ ±º ¬¸» º¿®³ó·² ¿¹®»»³»²¬Ë²¼»® ¬¸» ½«®®»²¬ º¿®³ó·² ¿¹®»»³»²¬-ô ÔÑÜ ¸¿- ¬¸» ®·¹¸¬ ¬± »¿®² «° ¬± ëðû ±º ¬¸» ®»´»ª¿²¬
ÛÐÝ- ¸»´¼ ¾§ Ì¿³¾± ¿²¼ Ó±®»¬±²ô -«¾¶»½¬ ¬± ±«¬-¬¿²¼·²¹ »¨°´±®¿¬·±² ±¾´·¹¿¬·±²ø¿°°®±¨·³¿¬»´§ üç ³·´´·±² ¬± ¾» »¨°»²¼»¼ ©·¬¸·² ¬¸» ²»¨¬ í §»¿®-÷ò ß- ÔÑÜ ¼±»- ²±¬ ½«®®»²¬´§
¸¿ª» -«ºº·½·»²¬ º«²¼- ¬± ³»»¬ ¬¸»-» »¨°´±®¿¬·±² ½±³³·¬³»²¬- ·² º«´´ô ¬¸»®» ·- ¿ ®·-µ ¬¸¿¬ -¸±«´¼
¬¸» Ý±³°¿²§ ¾» «²¿¾´» ¬± ®¿·-» -«ºº·½·»²¬ »¯«·¬§ ·² ¬¸» ®»¯«·®»¼ ¬·³»óº®¿³»ô ±©²»®-¸·°
»²¬·¬´»³»²¬- ³¿§ ´¿°-»ò ×º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·- ¿°°®±ª»¼ô ÔÑÜ ©·´´ ¸¿ª» ¼·®»½¬ ½±²¬®±´
±º ¬¸» ÛÐÝ- ¿²¼ ¬¸» ®·-µ- ¬¸¿¬ º«²¼- ©±²Ž¬ ¾» ¿ª¿·´¿¾´» ©·¬¸·² ¬¸» ®»¯«·®»¼ ¬·³»óº®¿³» ©·´´ ¾»
®»³±ª»¼ô °®±ª·¼·²¹ ÔÑÜ ©·¬¸ º´»¨·¾·´·¬§ ·² ®»´¿¬·±² ¬± ¬¸» ¬·³·²¹ ±º ·¬- »¨°´±®¿¬·±² °®±¹®¿³³»ò
Ú«®¬¸»® ÔÑÜ ©·´´ ²± ´±²¹»® ¸¿ª» ¬¸» ±¾´·¹¿¬·±² ¬± ·--«» í ³·´´·±² -¸¿®»- ¬± Ñ®¾·¬ «²¼»® ¬¸»
Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ Ú¿®³ó·² ß¹®»»³»²¬ò

i

×³°®±ª»¼ ß¾·´·¬§ ¬± Î¿·-» Ý¿°·¬¿´
×º ¿°°®±ª»¼ô ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ©·´´ ®»-«´¬ ·² ÔÑÜ ½±²¬®±´´·²¹ ¬¸» Ó±®»¬±² Ý±¿´ Ð®±¶»½¬
¿²¼ Ì¿³¾± Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬-ò Ì¸» ½«®®»²¬ ±©²»®-¸·° -°´·¬ ±º ¬¸» Ì»²»³»²¬- ¾»¬©»»² ÔÑÜ
¿²¼ Ó® Ù®»¹ Þ¿§²¬±² ³¿§ ¼»¬»® ½»®¬¿·² ·²ª»-¬±®- º®±³ °®±ª·¼·²¹ ½¿°·¬¿´ ¿- ¬¸»®» ¿®» ¬©± °¿®¬·»·²ª±´ª»¼ ¿²¼ Ó® Ù®»¹ Þ¿§²¬±² ½«®®»²¬´§ ½±²¬®±´- ¬¸» Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ ¿²¼ Ì¿³¾± Ý±¿´
¿²¼ Ù¿- Ð®±¶»½¬-ò Í¸±«´¼ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¾» ¿°°®±ª»¼ô ¬¸» ±©²»®-¸·° ¿²¼ ½±²¬®±´
®·-µ- ©·´´ ¾» ®»³±ª»¼ ©¸·½¸ ¬±¹»¬¸»® ©·¬¸ ¿² ·³°®±ª»¼ °®±º·´» ¿²¼ ©·¼»® ¿²¿´§-¬ ½±ª»®¿¹»
-¸±«´¼ ¿--·-¬ ÔÑÜŽ- ¿¾·´·¬§ ¬± ®¿·-» ½¿°·¬¿´ò

i

Þ±¿®¼ Ê·»©
ÉØÕÝÚ ²±¬»- ¬¸¿¬ ¬¸» ÔÑÜ ¾±¿®¼ ³»³¾»®- ø»¨½´«¼·²¹ Ó® Ô¿²½» Ù®·³-¬±²» ¿²¼ Ó® Ù®»¹
Þ¿§²¬±² ©¸± ¿®» «²¿¾´» ¬± °®±ª·¼» ¿ ®»½±³³»²¼¿¬·±² ¼«» ¬± ¬¸»·® ·²¬»®»-¬- ·² ¬¸» Ð®±°±-»¼
Ì®¿²-¿½¬·±²÷ ¸¿ª» ®»½±³³»²¼»¼ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¬± -¸¿®»¸±´¼»®-ò Ì¸» -«°°±®¬ ±º ¬¸»
ÔÑÜ Þ±¿®¼ -¸±«´¼ °®±ª·¼» ¿¼¼·¬·±²¿´ ½±³º±®¬ ¬± -¸¿®»¸±´¼»®-ò É» ²±¬» ¸±©»ª»® ¬¸¿¬ »¿½¸ ±º
¬¸» ¼·®»½¬±®- ¸±´¼ °»®º±®³¿²½» ®·¹¸¬- ©¸·½¸ ³¿§ ¾» »¨»®½·-¿¾´» ±² ¬¸» ½±³°´»¬·±² ±º ¬¸»
Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¸±©»ª»® ¼»-°·¬» ¬¸·- ¬¸»§ ½±²-·¼»®»¼ ¬¸¿¬ -¸¿®»¸±´¼»®- -¸±«´¼ ¾»
°®±ª·¼»¼ ©·¬¸ ¿ ®»½±³³»²¼¿¬·±²ò

i

Ú«®¬¸»® ½±²¬®±´ ¬®¿²-¿½¬·±²
×º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·- -«½½»--º«´ô ²±²ó¿--±½·¿¬»¼ ÔÑÜ -¸¿®»¸±´¼»®- ½±²¬·²«» ¬±
°±¬»²¬·¿´´§ ¾»²»º·¬ º®±³ °¿®¬·½·°¿¬·²¹ ·² ¿ ½±²¬®±´ ±® ±¬¸»® -·³·´¿® ¬®¿²-¿½¬·±² ·º ¬¸»§ ®»³¿·² ¿
-¸¿®»¸±´¼»® ±º ÔÑÜô ·º -«½¸ ¿ ¬®¿²-¿½¬·±² «´¬·³¿¬»´§ ¬®¿²-°·®»-ò

Ð¿¹» íè

Ü·-¿¼ª¿²¬¿¹»i

Ó® Ù®»¹ Þ¿§²¬±² ©·´´ ¸¿ª» ¿ ½±²¬®±´´·²¹ ·²¬»®»-¬ ·² ÔÑÜ
×º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·- ¿°°®±ª»¼ô Ó® Ù®»¹ Þ¿§²¬±² ©·´´ »ºº»½¬·ª»´§ ½±²¬®±´ ¬¸»
Ý±³°¿²§ô ©·¬¸ ¿ ®»´»ª¿²¬ ·²¬»®»-¬ ±º ¿°°®±¨·³¿¬»´§ êîòéû ±º ¬¸» ÔÑÜŽ- ±®¼·²¿®§ »¯«·¬§ ±² ¿
º«´´§ ¼·´«¬»¼ ¾¿-·-ò ß½½±®¼·²¹´§ ¸» ©·´´ ¾» ¿¾´» ¬± °¿-- ±® ¾´±½µ ¹»²»®¿´ ®»-±´«¬·±²- ¿²¼ ¾´±½µ
-°»½·¿´ ®»-±´«¬·±²- ·² ®»´¿¬·±² ¬± ¬¸» Ý±³°¿²§ò Ú«®¬¸»® ¸» ½±«´¼ ¾´±½µ ¿ ¸±-¬·´» ±® ±¬¸»®
¬¿µ»±ª»® ±º ¬¸» Ý±³°¿²§ ·º ¬¸» ¬»®³- ±º ¬¸» ¬¿µ»±ª»® ¿®» ²±¬ ¿½½»°¬¿¾´» ¬± ¸·³ò

i

Ü·´«¬·±² ±º ½«®®»²¬ ·²¬»®»-¬
Ì¸» ½«®®»²¬ ²±²ó¿--±½·¿¬»¼ -¸¿®»¸±´¼»®- ©·´´ ¸¿ª» ¿ ´±©»® °®±°±®¬·±²¿¬» ·²¬»®»-¬ ·² ÔÑÜ
º±´´±©·²¹ ¿² ¿°°®±ª¿´ ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¿²¼ ¿½½±®¼·²¹´§ ¬¸»·® »¯«·¬§ ·²¬»®»-¬- ©·´´ ¾»
¼·´«¬»¼ò Ì¸» ²±²ó¿--±½·¿¬»¼ -¸¿®»¸±´¼»®- ©·´´ ®»¼«½» º®±³ çëòêû ¬± íîòéû ±² ¿² «²¼·´«¬»¼
¾¿-·-ò Ú«®¬¸»®ô ÔÑÜ ½«®®»²¬´§ ¸¿- ïè ³·´´·±² °»®º±®³¿²½» ®·¹¸¬- ±² ·--«»ô ¬¸» »¨»®½·-»
½±²¼·¬·±²- ±º ©¸·½¸ ¿®» ¿- º±´´±©-æ
±

Ñ²» ¸¿´º ±º ¬¸» °»®º±®³¿²½» ®·¹¸¬- ¾»½±³» »¨»®½·-¿¾´» ·º ÔÑÜŽ- ³¿®µ»¬ ½¿°·¬¿´·-¿¬·±² ·üëð ³·´´·±² º±® ¿ °»®·±¼ ±º º·ª» ±® ³±®» ¬®¿¼·²¹ ¼¿§-ò

±

Ñ²» ¸¿´º ±º ¬¸» °»®º±®³¿²½» ®·¹¸¬- ¾»½±³» »¨»®½·-¿¾´» ·º ¬¸» ª±´«³» ©»·¹¸¬»¼ ¿ª»®¿¹»
°®·½» ±º ÔÑÜŽ- -¸¿®»- ·- ¿¬ ´»¿-¬ üðòîë º±® ¿ ½±²¬·²«±«- °»®·±¼ ±º º·ª» ¬®¿¼·²¹ ¼¿§-ò

Í¸±«´¼ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¾» ¿°°®±ª»¼ô ¾¿-»¼ ±² ±«® ¿--»--»¼ ª¿´«» ±º ÔÑÜ °±-¬ ¬¸»
Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¬¸» ³¿®µ»¬ ½¿°·¬¿´·-¿¬·±² -¸±«´¼ »¨½»»¼ üëð ³·´´·±²ò Ì¸·- ©±«´¼ ®»-«´¬ ·²
ç ³·´´·±² -¸¿®»- ¾»·²¹ ·--«»¼ ©¸·½¸ ©·´´ º«®¬¸»® ¼·´«¬» ¬¸» ½«®®»²¬ ²±²ó¿--±½·¿¬»¼ -¸¿®»¸±´¼»®-ò
éòíò

Ý±²½´«-·±² ±² ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²

Ñ² ¬¸» ¾¿-·- ±º ¬¸» º¿½¬±®- -»¬ ±«¬ ¿¾±ª»ô ·² ±«® ª·»©ô ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·-ô ·² ¬¸» ¿¾-»²½» ±º ¿
-«°»®·±® °®±°±-¿´ô ½±²-·¼»®»¼ ¬± ¾» º¿·® ¿²¼ ®»¿-±²¿¾´» ¬± ¬¸» ²±²ó¿--±½·¿¬»¼ ÔÑÜ -¸¿®»¸±´¼»®-ò
ß² ·²¼·ª·¼«¿´ -¸¿®»¸±´¼»®Ž- ¼»½·-·±² ·² ®»´¿¬·±² ¬± ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ³¿§ ¾» ·²º´«»²½»¼ ¾§ ¸·±® ¸»® °¿®¬·½«´¿® ½·®½«³-¬¿²½»-ò É» ¸¿ª» ½±²-·¼»®»¼ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ¹»²»®¿´´§ò É» ¸¿ª»
²±¬ ½±²-·¼»®»¼ ¬¸» »ºº»½¬ ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ±² ¬¸» °¿®¬·½«´¿® ½·®½«³-¬¿²½»- ±º ·²¼·ª·¼«¿´
ÔÑÜ -¸¿®»¸±´¼»®- ²±® ¸¿ª» ©» ½±²-·¼»®»¼ ¬¸»·® ·²¼·ª·¼«¿´ ±¾¶»½¬·ª»-ô º·²¿²½·¿´ -·¬«¿¬·±² ±® ²»»¼-ò
Ü«» ¬± °¿®¬·½«´¿® ½·®½«³-¬¿²½»-ô ·²¼·ª·¼«¿´ ÔÑÜ -¸¿®»¸±´¼»®- ³¿§ °´¿½» ¼·ºº»®»²¬ »³°¸¿-·- ±² ª¿®·±«¿-°»½¬- ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² º®±³ ¬¸» ±²» ¿¼±°¬»¼ ·² ¬¸·- Î»°±®¬ò ß½½±®¼·²¹´§ô ·²¼·ª·¼«¿´³¿§ ®»¿½¸ ¼·ºº»®»²¬ ½±²½´«-·±²- ¿- ¬± ©¸»¬¸»® ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·- º¿·® ¿²¼ ®»¿-±²¿¾´»ò
Ç±«®- -·²½»®»´§
ÉØÕ Ø±®©¿¬¸ Ý±®°±®¿¬» Ú·²¿²½» Ô¬¼
ßÞÒ çë ððï ëðè íêí
ßÚÍÔ îíçïéð

Ô·¿¾·´·¬§ Ô·³·¬»¼ ¾§ ¿ -½¸»³» ¿°°®±ª»¼ «²¼»® Ð®±º»--·±²¿´ Í¬¿²¼¿®¼- Ô»¹·-´¿¬·±² ±¬¸»® ¬¸¿² º±® ¬¸» ¿½¬- ±® ±³·--·±²- ±º º·²¿²½·¿´
-»®ª·½»- ´·½»²-»»Û²½

Ð¿¹» íç

ßÐÐÛÒÜ×È ï Š Ú×ÒßÒÝ×ßÔ ÍÛÎÊ×ÝÛÍ ÙË×ÜÛ
Ì¸·- Ú·²¿²½·¿´ Í»®ª·½»- Ù«·¼» ·- ¼»-·¹²»¼ ¬± ¸»´° ®»¬¿·´ ½´·»²¬- ³¿µ» ¿ ¼»½·-·±² ¿- ¬± ¬¸»·® «-» ±º ¬¸»
®»´»ª¿²¬ ¹»²»®¿´ º·²¿²½·¿´ °®±¼«½¬ ¿¼ª·½»ô ¬± »²-«®» ¬¸¿¬ ©» ½±³°´§ ©·¬¸ ±«® ±¾´·¹¿¬·±²- ¿- ¿ º·²¿²½·¿´
-»®ª·½»- ´·½»²-»»ô ¿²¼ ¬± °®±ª·¼» §±« ©·¬¸ ·²º±®³¿¬·±² ±²æ
i

Ø±© ©» ¿²¼ ±«® ¿--±½·¿¬»- ¿®» °¿·¼å

i

ß²§ °±¬»²¬·¿´ ½±²º´·½¬ ±º ·²¬»®»-¬ ©» ³¿§ ¸¿ª»å ¿²¼

i

Ñ«® ·²¬»®²¿´ ¿²¼ »¨¬»®²¿´ ¼·-°«¬» ®»-±´«¬·±² °®±½»¼«®»- ¿²¼ ¸±© §±« ½¿² ¿½½»-- ¬¸»³ò

×²¬®±¼«½¬·±²

ÉØÕ Ø±®©¿¬¸ Ý±®°±®¿¬» Ú·²¿²½» Ô·³·¬»¼ô ßÞÒ çë ððï ëðè íêí ø•©»Œ ±® •«-Œ ±® •±«®-Œ ¿¿°°®±°®·¿¬»÷ ¸¿- ¾»»² »²¹¿¹»¼ ¬± »¨°®»-- ¿² ±°·²·±² ¿- ¬± ©¸»¬¸»® ¬¸» Ì®¿²-¿½¬·±² ·- º¿·® ¿²¼
®»¿-±²¿¾´» ¬± ¬¸» -¸¿®»¸±´¼»®- ÔÑÜ ²±¬ ¿--±½·¿¬»¼ ©·¬¸ ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±² ·² ¬¸» º±®³ ±º ¿²
×²¼»°»²¼»²¬ Û¨°»®¬Ž- Î»°±®¬ ø¬¸» Î»°±®¬÷ º±® ·²½´«-·±² ·² ¿ ¼·-½´±-«®» ±® ±¬¸»® ¼±½«³»²¬ ·² ®»´¿¬·±² ¬±
¬¸» ·--«·²¹ ±º ¿ º·²¿²½·¿´ °®±¼«½¬ò
É¸± ·- ®»-°±²-·¾´» º±® ¬¸» º·²¿²½·¿´ -»®ª·½»- °®±ª·¼»¼ ¬± ³»á

ÉØÕ Ø±®©¿¬¸ Ý±®°±®¿¬» Ú·²¿²½» Ô·³·¬»¼ ¸±´¼- ¿² ß«-¬®¿´·¿² Ú·²¿²½·¿´ Í»®ª·½»- Ô·½»²½» Ò±ò îíçïéð
¿²¼ ·- ®»-°±²-·¾´» º±® ¬¸» º·²¿²½·¿´ -»®ª·½»- °®±ª·¼»¼ ¾§ ·¬ ¿²¼ ·¬- ß«¬¸±®·-»¼ Î»°®»-»²¬¿¬·ª»-ô
·²½´«¼·²¹ ¿«¬¸±®·-·²¹ ¬¸» ¼·-¬®·¾«¬·±² ±º ¬¸·- Ú·²¿²½·¿´ Í»®ª·½»- Ù«·¼»ò
ÉØÕ Ø±®©¿¬¸ Ý±®°±®¿¬» Ú·²¿²½» Ô·³·¬»¼ ·- ©¸±´´§ ±©²»¼ ¾§ ÉØÕ Ð¬§ Ô¬¼ ¿²¼ ±°»®¿¬»¼ ¿- °¿®¬ ±º
¬¸» ¾«-·²»-- ¿¼ª·-±®§ ¿²¼ °®±º»--·±²¿´ ¿½½±«²¬·²¹ °®¿½¬·½» ±º ÉØÕ Ø±®©¿¬¸ò
Ù»²»®¿´ Ú·²¿²½·¿´ Ð®±¼«½¬ ß¼ª·½»

×² ¬¸» Î»°±®¬ ©» °®±ª·¼» ¹»²»®¿´ º·²¿²½·¿´ °®±¼«½¬ ¿¼ª·½»ô ²±¬ °»®-±²¿´ º·²¿²½·¿´ °®±¼«½¬ ¿¼ª·½»ô
¾»½¿«-» ¬¸» ¿¼ª·½» ¸¿- ¾»»² °®»°¿®»¼ ©·¬¸±«¬ ¬¿µ·²¹ ¿½½±«²¬ ±º §±«® ±¾¶»½¬·ª»-ô º·²¿²½·¿´ -·¬«¿¬·±² ±®
²»»¼-ò
Ç±« -¸±«´¼ô ¾»º±®» ¿½¬·²¹ ±² ¬¸» ¿¼ª·½»ô ½±²-·¼»® ¬¸» ¿°°®±°®·¿¬»²»-- ±º ¬¸» ¿¼ª·½»ô ¸¿ª·²¹ ®»¹¿®¼ ¬±
§±«® ±¾¶»½¬·ª»-ô º·²¿²½·¿´ -·¬«¿¬·±² ¿²¼ ²»»¼-ò
×º ¬¸» ¿¼ª·½» ®»´¿¬»- ¬± ¬¸» ¿½¯«·-·¬·±²ô ±® °±--·¾´» ¿½¯«·-·¬·±²ô ±º ¿ °¿®¬·½«´¿® º·²¿²½·¿´ °®±¼«½¬ ó §±«
-¸±«´¼ ±¾¬¿·² ¿ Ð®±¼«½¬ Ü·-½´±-«®» Í¬¿¬»³»²¬ øÐÜÍ÷ ®»´¿¬·²¹ ¬± ¬¸» °®±¼«½¬ ¿²¼ ½±²-·¼»® ¬¸» ÐÜÍ
¾»º±®» ³¿µ·²¹ ¿²§ ¼»½·-·±² ¿¾±«¬ ©¸»¬¸»® ¬± ¿½¯«·®» ¬¸» °®±¼«½¬ò
É¸¿¬ µ·²¼- ±º º·²¿²½·¿´ -»®ª·½»- ¿®» §±« ¿«¬¸±®·-»¼ ¬± °®±ª·¼» ¬± ³»á

É» ¿®» ¿«¬¸±®·-»¼ ¬± °®±ª·¼» ¿¼ª·½» ±²ô ¿²¼ ¼»¿´ ·²ô ¬¸» º±´´±©·²¹ ½´¿--»- ±º º·²¿²½·¿´ °®±¼«½¬- ¬±
©¸±´»-¿´» ¿²¼ ®»¬¿·´ ½´·»²¬-æ
i

i

Ð®±ª·¼» º·²¿²½·¿´ °®±¼«½¬ ¿¼ª·½» º±® ¬¸» º±´´±©·²¹ ½´¿--»- ±º º·²¿²½·¿´ °®±¼«½¬-æ
±

Ü»®·ª¿¬·ª»-å ¿²¼

±

Í»½«®·¬·»-ò

Ü»¿´ ·² ¿ º·²¿²½·¿´ °®±¼«½¬ ¾§æ
±

×--«·²¹ô ¿°°´§·²¹ º±®ô ¿½¯«·®·²¹ô ª¿®§·²¹ ±® ¼·-°±-·²¹ ±º ¿ º·²¿²½·¿´ °®±¼«½¬ ·² ®»-°»½¬ ±º
¬¸» º±´´±©·²¹ ½´¿--»- ±º º·²¿²½·¿´ °®±¼«½¬-æ
Š

±

Ü»®·ª¿¬·ª»-ò

ß°°´§·²¹ º±®ô ¿½¯«·®·²¹ô ª¿®§·²¹ ±® ¼·-°±-·²¹ ±º ¿ º·²¿²½·¿´ °®±¼«½¬ ±² ¾»¸¿´º ±º ¿²±¬¸»®
°»®-±² ·² ®»-°»½¬ ±º ¬¸» º±´´±©·²¹ ½´¿--»- ±º °®±¼«½¬-æ
Š

Ü»®·ª¿¬·ª»-å ¿²¼

Š

Í»½«®·¬·»-ò

Ð¿¹» ìð

×²¼»°»²¼»²¬ Û¨°»®¬Ž- Î»°±®¬-

É» °®±ª·¼» º·²¿²½·¿´ °®±¼«½¬ ¿¼ª·½» ¾§ ·--«·²¹ ¿² ×²¼»°»²¼»²¬ Û¨°»®¬Ž- Î»°±®¬ ·² ½±²²»½¬·±² ©·¬¸ ¿
º·²¿²½·¿´ °®±¼«½¬ ±º ¿²±¬¸»® °»®-±² ±® »²¬·¬§ò Ì¸» Î»°±®¬ ©·´´ ·²½´«¼» ¿ ¼»-½®·°¬·±² ±º ¬¸»
½·®½«³-¬¿²½»- ±º ±«® »²¹¿¹»³»²¬ ¿²¼ ·¼»²¬·º§ ¬¸» °»®-±² ±® »²¬·¬§ ©¸± ¸¿- »²¹¿¹»¼ «-ò Ç±« ©·´´ ²±¬
¸¿ª» »²¹¿¹»¼ «- ¼·®»½¬´§ ¾«¬ ©·´´ ¾» °®±ª·¼»¼ ©·¬¸ ¿ ½±°§ ±º ¬¸» Î»°±®¬ ¼«» ¬± §±«® ½±²²»½¬·±² ¬± ¬¸»
³¿¬¬»®- ·² ®»-°»½¬ ±º ©¸·½¸ ©» ¸¿ª» ¾»»² »²¹¿¹»¼ ¬± ®»°±®¬ò
ß²§ ®»°±®¬ ©» °®±ª·¼» ·- °®±ª·¼»¼ ±² ±«® ±©² ¾»¸¿´º ¿- ¿² ß«-¬®¿´·¿² Ú·²¿²½·¿´ Í»®ª·½»- Ô·½»²-»»
¿«¬¸±®·-»¼ ¬± °®±ª·¼» ¬¸» º·²¿²½·¿´ °®±¼«½¬ ¿¼ª·½» ½±²¬¿·²»¼ ·² ¬¸» Î»°±®¬ò
Ü± §±« ¸¿ª» ¿²§ ®»´¿¬·±²-¸·°- ±® ¿--±½·¿¬·±²- ©·¬¸ º·²¿²½·¿´ °®±¼«½¬ ·--«»®-á

ÉØÕ Ø±®©¿¬¸ Ý±®°±®¿¬» Ú·²¿²½» Ô·³·¬»¼ ¿²¼ ¿²§ ±º ·¬- ¿--±½·¿¬»¼ »²¬·¬·»- ³¿§ ¿¬ ¿²§ ¬·³» °®±ª·¼»
°®±º»--·±²¿´ -»®ª·½»- ·²½´«¼·²¹ º·²¿²½·¿´ -»®ª·½»- ¬± º·²¿²½·¿´ °®±¼«½¬ ·--«»®- ·² ¬¸» ±®¼·²¿®§ ½±«®-» ±º
±«® ¾«-·²»--ò
Ø±© ·- ÉØÕ Ø±®©¿¬¸ Ý±®°±®¿¬» Ú·²¿²½» Ô·³·¬»¼ °¿·¼ ¬± °®±¼«½» ¿² ×²¼»°»²¼»²¬ Û¨°»®¬ŽÎ»°±®¬á

É» ¸¿ª» ¾»»² °¿·¼ ¿ º»» ·² ¬¸» ª·½·²·¬§ ±º üïëëôððð º±® °®±ª·¼·²¹ ¬¸·- ×²¼»°»²¼»²¬ Û¨°»®¬Ž- Î»°±®¬ò
Ì¸·- º»» ·- °¿·¼ ¾§ ¬¸» °»®-±² ±® »²¬·¬§ ©¸·½¸ »²¹¿¹»- «- ¬± °®±ª·¼» ¬¸» ×²¼»°»²¼»²¬ Û¨°»®¬Ž- Î»°±®¬ò
Ì¸» º»» ¸¿- ²±¬ ¿ºº»½¬»¼ ¬¸» ±°·²·±² ©» ¸¿ª» »¨°®»--»¼ ·² ¬¸·- Î»°±®¬ò
Û¨½»°¬ º±® ¬¸·- º»»ô ²»·¬¸»® ÉØÕ Ø±®©¿¬¸ Ý±®°±®¿¬» Ú·²¿²½» Ô·³·¬»¼ô ²±® ¿²§ ±º ·¬- °®·²½·°¿´-ô
»³°´±§»»- ±® ®»´¿¬»¼ »²¬·¬·»-ô ®»½»·ª» ¿²§ °»½«²·¿®§ ¾»²»º·¬ ±® ±¬¸»® ¾»²»º·¬ô ¼·®»½¬´§ ±® ·²¼·®»½¬´§ô º±®
±® ·² ½±²²»½¬·±² ©·¬¸ ¬¸» °®±ª·-·±² ±º ¬¸» Î»°±®¬ò
ÉØÕ Ø±®©¿¬¸ Ý±®°±®¿¬» Ú·²¿²½» »²¹¿¹»¼ È-¬®¿½¬ Ó·²·²¹ Ý±²-«´¬¿²¬- Ð¬§ Ô¬¼ øÈ-¬®¿½¬÷ ¬± °®»°¿®» ¿²
·²¼»°»²¼»²¬ ³·²»®¿´ -°»½·¿´·-¬ ®»°±®¬ô ¬± ¿--·-¬ ·² ¬¸» °®»°¿®¿¬·±² ±º ¬¸» ×²¼»°»²¼»²¬ Û¨°»®¬ Î»°±®¬ò
Ì¸» º»» °¿·¼ ¬± ÉØÕ Ø±®©¿¬¸ Ý±®°±®¿¬» Ú·²¿²½» Ô·³·¬»¼ ·²½´«¼»- º»»- °¿·¼ ¬± È-¬®¿½¬ò
Ü±»- ÉØÕ Ø±®©¿¬¸ Ý±®°±®¿¬» Ú·²¿²½» Ô·³·¬»¼ ¹»¬ °¿·¼ º±® ®»º»®®·²¹ ½´·»²¬- ¬± ·²ª»-¬ ·² ¬¸»
°®±¼«½¬- ¿--±½·¿¬»¼ ©·¬¸ ×²¼»°»²¼»²¬ Û¨°»®¬Ž- Î»°±®¬-á

É» ¼± ²±¬ °¿§ ½±³³·--·±²- ±® °®±ª·¼» ¿²§ ±¬¸»® ¾»²»º·¬- ¬± ¿²§ °»®-±² º±® ®»º»®®·²¹ ½´·»²¬- ¬± «- ·²
½±²²»½¬·±² ©·¬¸ ×²¼»°»²¼»²¬ Û¨°»®¬Ž- Î»°±®¬- ¬¸¿¬ ©» ¿®» »²¹¿¹»¼ ¬± °®±ª·¼»ò
É» ¼± ²±¬ ®»½»·ª» ½±³³·--·±²- ±® ¿²§ ±¬¸»® ¾»²»º·¬- º±® ®»º»®®·²¹ ½´·»²¬- ·² ½±²²»½¬·±² ©·¬¸ ¬¸»
«²¼»®´§·²¹ º·²¿²½·¿´ °®±¼«½¬ ¿²¼ ñ ±® º·²¿²½·¿´ -»®ª·½» ¬¸¿¬ ·- ¬¸» -«¾¶»½¬ ±º ¬¸» ®»°±®¬- ©» ¿®» »²¹¿¹»¼
¬± °®±ª·¼»ò
Ü± × °¿§ º±® ¬¸» º·²¿²½·¿´ -»®ª·½»- °®±ª·¼»¼á

Ç±« ¼± ²±¬ °¿§ «- ¿ º»» º±® ¬¸» °®±¼«½¬·±² ±º ¿² ×²¼»°»²¼»²¬ Û¨°»®¬Ž- Î»°±®¬ò ×¬ ·- ¬¸» ®»-°±²-·¾·´·¬§
±º ¬¸» °»®-±² ±® »²¬·¬§ ©¸·½¸ »²¹¿¹»¼ ±«® -»®ª·½»- ¬± °®±¼«½» ¬¸» Î»°±®¬ ¬± ³»»¬ ¬¸·- ½±-¬ò
É¸± ½¿² × ½±³°´¿·² ¬± ·º × ¸¿ª» ¿ ½±³°´¿·²¬ ¿¾±«¬ ¬¸» º·²¿²½·¿´ -»®ª·½»- °®±ª·¼»¼á

×º §±« ¸¿ª» ¿²§ ½±³°´¿·²¬ ¿¾±«¬ ¬¸» -»®ª·½» °®±ª·¼»¼ ¬± §±«ô §±« -¸±«´¼ ¬¿µ» ¬¸» º±´´±©·²¹ -¬»°-ò
íò

Ý±²¬¿½¬ «- ¿²¼ ¬»´´ «- ¿¾±«¬ §±«® ½±³°´¿·²¬ò

ìò

×º §±«® ½±³°´¿·²¬ ·- ²±¬ -¿¬·-º¿½¬±®·´§ ®»-±´ª»¼ ©·¬¸·² ¬¸®»» ¾«-·²»-- ¼¿§-ô °´»¿-» ½±²¬¿½¬ ¬¸»
Ý±³°´¿·²¬- Ñºº·½»®ô ±² øðé÷ íîíí íëëëô ±® °«¬ §±«® ½±³°´¿·²¬ ·² ©®·¬·²¹ ¿²¼ -»²¼ ·¬ ¬± «- ¿¬æ
Ì¸» Ý±³°´¿·²¬- Ñºº·½»®
ÉØÕ Ø±®©¿¬¸ Ý±®°±®¿¬» Ú·²¿²½» Ô·³·¬»¼
ÙÐÑ Þ±¨ éíê
ÞÎ×ÍÞßÒÛ ÏÔÜ ìððï

ëò

×º §±« -¬·´´ ¼± ²±¬ ¹»¬ ¿ -¿¬·-º¿½¬±®§ ±«¬½±³» §±« ½¿² ½±²¬¿½¬ ¬¸» Ú·²¿²½·¿´ ×²¼«-¬®§ Ý±³°´¿·²¬Í»®ª·½» Ô¬¼ øÚ×ÝÍ÷ ±º ©¸·½¸ ÉØÕ Ø±®©¿¬¸ Ý±®°±®¿¬» Ú·²¿²½» Ô·³·¬»¼ ·- ¿ ³»³¾»®ò Ú×ÝÍ ½¿²
¾» ½±²¬¿½¬»¼ ±² ïíðð éèð èðè ±® §±« ½¿² ©®·¬» ¬± ¬¸»³ ¿¬ ÐÑ Þ±¨ ëéçô Ý±´´·²- Í¬®»»¬ É»-¬ô
Ó»´¾±«®²» Ê·½ èððéò

Ð¿¹» ìï

Ì¸» ß«-¬®¿´·¿² Í»½«®·¬·»- ú ×²ª»-¬³»²¬- Ý±³³·--·±² øßÍ×Ý÷ ¸¿- ¿ º®»»½¿´´ ×²º±´·²» ±² ïíðð íðð êíð
©¸·½¸ §±« ³¿§ ¿´-± «-» ¬± ³¿µ» ¿ ½±³°´¿·²¬ ±® ±¾¬¿·² ·²º±®³¿¬·±² ¿¾±«¬ §±«® ®·¹¸¬-ò
×º §±« ¸¿ª» ¿²§ º«®¬¸»® ¯«»-¬·±²- ¿¾±«¬ ¬¸» º·²¿²½·¿´ -»®ª·½»- ÉØÕ Ý±®°±®¿¬» Ú·²¿²½» Ô·³·¬»¼
°®±ª·¼»-ô °´»¿-» ½±²¬¿½¬ ±«® ±ºº·½» ±² øðé÷ íîíí íëëëò

Ð¿¹» ìî

ßÐÐÛÒÜ×È î Š ÏËßÔ×Ú×ÝßÌ×ÑÒÍô ÜÛÝÔßÎßÌ×ÑÒÍ ú ÝÑÒÍÛÒÌÍ
Ï«¿´·º·½¿¬·±²-

ÉØÕÝÚ °®±ª·¼»- ½±®°±®¿¬» º·²¿²½» -»®ª·½»- ·² ®»´¿¬·±² ¬± ³»®¹»®- ¿²¼ ¿½¯«·-·¬·±²-ô ½¿°·¬¿´ ®¿·-·²¹-ô
½±®°±®¿¬» ®»-¬®«½¬«®·²¹ ¿²¼ º·²¿²½·¿´ ³¿¬¬»®- ¹»²»®¿´´§ò Ñ²» ±º ·¬- ¿½¬·ª·¬·»- ·- ¬¸» °®»°¿®¿¬·±² ±º
½±³°¿²§ ¿²¼ ¾«-·²»-- ª¿´«¿¬·±²- ¿²¼ ¬¸» °®±ª·-·±² ±º ·²¼»°»²¼»²¬ ¿¼ª·½» ¿²¼ »¨°»®¬ ®»°±®¬½±²½»®²·²¹ ³»®¹»®- ¿²¼ ¿½¯«·-·¬·±²-ô ¬¿µ»±ª»®- ¿²¼ ½¿°·¬¿´ ®»½±²-¬®«½¬·±²-ò
Ì¸» »¨»½«¬·ª» ®»-°±²-·¾´» º±® °®»°¿®·²¹ ¬¸·- Î»°±®¬ ±² ¾»¸¿´º ±º ÉØÕÝÚ ·- Î±-- Ð¿¬¿²»ò Ø¿®´»§
Ó·¬½¸»´´ ©¿- ®»-°±²-·¾´» º±® ¬¸» ³¿²¿¹»³»²¬ ±º ¬¸» »²¹¿¹»³»²¬ò
Î±-- ·- ¿ Ð®·²½·°¿´ ±º ÉØÕ Ø±®©¿¬¸ô ¿²¼ ¿² ¿«¬¸±®·-»¼ ®»°®»-»²¬¿¬·ª» ±º ÉØÕÝÚò Ø» ·- ¿²
ß--±½·¿¬» ±º ¬¸» ×²-¬·¬«¬» ±º Ý¸¿®¬»®»¼ ß½½±«²¬¿²¬- ¿²¼ ¿² ßºº·´·¿¬» ±º ¬¸» Ú·²¿²½·¿´ Í»®ª·½»- ×²-¬·¬«¬»
±º ß«-¬®¿´·¿ øÚ×ÒÍ×ß÷ ¿²¼ ¸±´¼- ¿ Þ¿½¸»´±®- ¼»¹®»» ·² Þ«-·²»-- øß½½±«²¬·²¹÷ º®±³ ¬¸» Ï«»»²-´¿²¼
Ë²·ª»®-·¬§ ±º Ì»½¸²±´±¹§ò
Ø¿®´»§ Ó·¬½¸»´´ ·- ¿ Ð®·²½·°¿´ ±º ÉØÕ Ø±®©¿¬¸ò Ø» ¸¿- ±ª»® ïì §»¿®- »¨°»®·»²½» ·² ª¿´«¿¬·±²- ¿²¼ ·¿ Ó»³¾»® ±º ¬¸» ×²-¬·¬«¬» ±º Ý¸¿®¬»®»¼ ß½½±«²¬¿²¬- ¿²¼ ¸¿- ¾»»² ¿ ´»½¬«®»® º±® Ú×ÒÍ×ß ¿²¼ ¸±´¼- ¿
Þ¿½¸»´±®- ¼»¹®»» ·² Ý±³³»®½» º®±³ ¬¸» Ë²·ª»®-·¬§ ±º É±´´±²¹±²¹ò
Ì¸» Þ®·-¾¿²» °®¿½¬·½» ±º ÉØÕ Ø±®©¿¬¸ ¿- ·¬ ·- ²±© µ²±©²ô ©¿- »-¬¿¾´·-¸»¼ ·² ïèèè ¿²¼ ·- ¿ º·®³ ±º
½¸¿®¬»®»¼ ¿½½±«²¬¿²¬- ¬¸¿¬ °®±ª·¼»- ¿ ©·¼» ®¿²¹» ±º °®±º»--·±²¿´ -»®ª·½»- ·²½´«¼·²¹ ¿¼ª·½» ¬±
½±®°±®¿¬·±²- ¿²¼ ¾«-·²»--»- ¹»²»®¿´´§ ¿²¼ ·²½´«¼·²¹ ¿¼ª·½» ±² ª¿´«¿¬·±²-ô ½±³°¿²§ ¿½¯«·-·¬·±²-ô
¬¿µ»±ª»®-ô ¿²¼ ®»-¬®«½¬«®»-ò
ÉØÕÝÚ ·- ®»¬¿·²»¼ ¬± ¿¼ª·-» ½±³°¿²·»- ¿²¼ ±®¹¿²·-¿¬·±²- ±² º·²¿²½·¿´ ³¿¬¬»®- ·²½´«¼·²¹ ª¿´«¿¬·±²- ±º
-¸¿®»-ô ¹±±¼©·´´ ¿²¼ ±¬¸»® ¿--»¬-ò ÉØÕÝÚ ¸±´¼- ß«-¬®¿´·¿² Ú·²¿²½·¿´ Í»®ª·½»- Ô·½»²½» Ò±òîíçïéðô
°«®-«¿²¬ ¬± Í»½¬·±² çïíÞ ±º ¬¸» ß½¬ô ¿²¼ ·¬- ®»°®»-»²¬¿¬·ª»- ¿®» ¯«¿´·º·»¼ ¬± °®±ª·¼» ¬¸·- Î»°±®¬ò Ì¸·´·½»²½» ¿«¬¸±®·-»- ÉØÕÝÚ ¬± ½¿®®§ ±² ¿ º·²¿²½·¿´ -»®ª·½»- ¾«-·²»-- ¬± °®±ª·¼» º·²¿²½·¿´ °®±¼«½¬
¿¼ª·½» º±® ª¿®·±«- ½´¿--»- ±º º·²¿²½·¿´ °®±¼«½¬- ·²½´«¼·²¹ ·²¬»®»-¬- ·² ³¿²¿¹»¼ ·²ª»-¬³»²¬ -½¸»³»- ¿²¼
-»½«®·¬·»-ò ÉØÕÝÚ ¿²¼ ·¬- ®»°®»-»²¬¿¬·ª»- ¸¿ª» ²±¬ °®±ª·¼»¼ ¿¼ª·½» ¬± ÔÑÜò
Ü·-½´¿·³»®-

×¬ ·- ²±¬ ·²¬»²¼»¼ ¬¸¿¬ ¬¸·- Î»°±®¬ ¾» «-»¼ ±® ®»´·»¼ «°±² º±® ¿²§ °«®°±-» ±¬¸»® ¬¸¿² ¬¸» °«®°±-» ¼»º·²»¼
·² Í»½¬·±² îòï ±º ¬¸·- Î»°±®¬ò ÉØÕÝÚ »¨°®»--´§ ¼·-½´¿·³- ¿²§ ´·¿¾·´·¬§ ¬± ¿²§ °»®-±² ©¸± ®»´·»- ±®
°«®°±®¬- ¬± ®»´§ ±² ¬¸·- Î»°±®¬ º±® ¿²§ ±¬¸»® °«®°±-»ô ¿²¼ ¬± ¿²§ ±¬¸»® °¿®¬§ ©¸± ®»´·»- ±® °«®°±®¬- ¬±
®»´§ ±² ¬¸·- Î»°±®¬ º±® ¿²§ °«®°±-»ò
Ì¸·- Î»°±®¬ ¸¿- ¾»»² °®»°¿®»¼ ¾§ ÉØÕÝÚ ©·¬¸ ½¿®» ¿²¼ ¼·´·¹»²½» ¿²¼ -¬¿¬»³»²¬- ¿²¼ ±°·²·±²- ¹·ª»²
¾§ ÉØÕÝÚ ·² ¬¸» Î»°±®¬ ¿®» ¹·ª»² ·² ¹±±¼ º¿·¬¸ ¿²¼ ·² ¬¸» ¾»´·»º ±² ®»¿-±²¿¾´» ¹®±«²¼- ¬¸¿¬ -«½¸
-¬¿¬»³»²¬- ¿²¼ ±°·²·±²- ¿®» ½±®®»½¬ ¿²¼ ²±¬ ³·-´»¿¼·²¹ò Ø±©»ª»®ô ²± ®»-°±²-·¾·´·¬§ ·- ¿½½»°¬»¼ ¾§
ÉØÕÝÚ ±® ¿²§ ±º ·¬- ±ºº·½»®- ±® »³°´±§»»- º±® »®®±®- ±® ±³·--·±²- ¸±©»ª»® ¿®·-·²¹ ·² ¬¸» °®»°¿®¿¬·±²
±º ¬¸·- Î»°±®¬ô °®±ª·¼»¼ ¬¸¿¬ ¬¸·- -¸¿´´ ²±¬ ¿¾-±´ª» ÉØÕÝÚ º®±³ ´·¿¾·´·¬§ ¿®·-·²¹ º®±³ ¿² ±°·²·±²
»¨°®»--»¼ ®»½µ´»--´§ ±® ·² ¾¿¼ º¿·¬¸ò

Ð¿¹» ìí

Ü»½´¿®¿¬·±²-

×² ¿½½±®¼¿²½» ©·¬¸ -êìè øî÷ ±º ¬¸» Ý±®°±®¿¬·±²- ß½¬ ©» ½±²º·®³ ©» ¿®» ²±¬ ¿©¿®» ±º ¿²§ ¾«-·²»-®»´¿¬·±²-¸·° ±® º·²¿²½·¿´ ·²¬»®»-¬ ±º ¿ ³¿¬»®·¿´ ²¿¬«®» ©·¬¸ »·¬¸»®ô ·¬- ®»´¿¬»¼ °¿®¬·»- ±® ¿--±½·¿¬»-ô ¬¸¿¬
©±«´¼ ½±³°®±³·-» ±«® ·³°¿®¬·¿´·¬§ò ×² ®»¬«®² º±® ¬¸» °®»°¿®¿¬·±² ±º ±«® ®»°±®¬ ©» ¸¿ª» ®»½»·ª»¼ ¿ º»»
¬¸» ®»½»·°¬ ±º ©¸·½¸ ¸¿- ²±¬ ¾»»² ½±²¬·²¹»²¬ «°±² ¿²§ º¿½¬±®ô ¿²¼ ·¬- ¿³±«²¬ ½¿´½«´¿¬»¼ ©·¬¸ ®»º»®»²½»
¬± ¬·³» -°»²¬ ¿¬ ²±®³¿´ °®±º»--·±²¿´ º»» ®¿¬»- º±® ©±®µ ±º ¬¸·- ¬§°»ò ß½½±®¼·²¹´§ô ÉØÕÝÚ ¼±»- ²±¬
¸¿ª» ¿²§ °»½«²·¿®§ ·²¬»®»-¬- ¬¸¿¬ ½±«´¼ ®»¿-±²¿¾´§ ¾» ®»¹¿®¼»¼ ¿- ¾»·²¹ ½¿°¿¾´» ±º ¿ºº»½¬·²¹ ±«® ¿¾·´·¬§
¬± ¹·ª» ¿² «²¾·¿-»¼ ±°·²·±²ò ÉØÕÝÚ ·¬-»´º ·²¼»°»²¼»²¬ ·² ¬»®³- ±º Î»¹«´¿¬±®§ Ù«·¼» ïïî ·--«»¼ ¾§
ßÍ×Ý ±² íð Ñ½¬±¾»® îððéò
ÉØÕÝÚ °®±ª·¼»¼ ¿ ¼®¿º¬ ½±°§ ±º ¬¸·- ®»°±®¬ ¬± ¬¸» Ü·®»½¬±®- ¿²¼ ³¿²¿¹»³»²¬ ±º ÔÑÜ º±® ¬¸»·®
½±³³»²¬- ¿- ¬± ·¬- º¿½¬«¿´ ¿½½«®¿½§ ±²´§ò Ì¸» ±°·²·±²- ¿²¼ ½±²½´«-·±²- ®»¿½¸»¼ ·² ¬¸·- ®»°±®¬ ¿®» ¬¸»
®»-°±²-·¾·´·¬§ ±º ÉØÕÝÚ ¿´±²»ò Ý¸¿²¹»- ³¿¼»ô ·º ¿²§ô ¬± ¬¸·- ®»°±®¬ ¿- ¿ ®»-«´¬ ±º ®»ª·»© ¾§ ¬¸»
Ü·®»½¬±®- ¿²¼ ³¿²¿¹»³»²¬ ±º ÔÑÜ ¸¿ª» ²±¬ ½¸¿²¹»¼ ¬¸» ³»¬¸±¼±´±¹§ô ½±²½´«-·±²- ®»¿½¸»¼ ¾§ô ±®
±°·²·±² ±º ÉØÕÝÚò
ÉØÕÝÚ ¼±»- ²±¬ ¸¿ª» ¿¬ ¬¸» ¼¿¬» ±º ¬¸·- Î»°±®¬ ²±®ô ¸¿- ¸¿¼ ¿²§ -¸¿®»¸±´¼·²¹ ·² ±® ±¬¸»® ®»´¿¬·±²-¸·°
©·¬¸ ÔÑÜ ¬¸¿¬ ½±«´¼ ®»¿-±²¿¾´§ ¾» ®»¹¿®¼»¼ ¿- ½¿°¿¾´» ±º ¿ºº»½¬·²¹ ·¬- ¿¾·´·¬§ ¬± °®±ª·¼» ¿² «²¾·¿-»¼
±°·²·±²ò ÉØÕÝÚ ©·´´ ®»½»·ª» ¿ º»» ¾¿-»¼ ±² ¬·³» ½±-¬- ±º ¿°°®±¨·³¿¬»´§ üïëëôððð ø°´«- ÙÍÌ÷ò Ì¸·º»» ·²½´«¼»- ¬¸» ½±-¬ ±º »²¹¿¹·²¹ È-¬®¿½¬ Ó·²·²¹ Ý±²-«´¬¿²¬- Ð¬§ Ô¬¼ øÈ-¬®¿½¬÷ ¬± °®»°¿®» ¿²
·²¼»°»²¼»²¬ ³·²»®¿´ -°»½·¿´·-¬ ®»°±®¬ ©¸·½¸ ¸¿- ¾»»² ¿°°»²¼»¼ ¬± ¬¸» Î»°±®¬ ¿¬ ß°°»²¼·¨ éò Ì¸·- º»»
·- ²±¬ ½±²¬·²¹»²¬ «°±² ¬¸» -«½½»-- ±® º¿·´«®» ±º ¬¸» Ð®±°±-»¼ Ì®¿²-¿½¬·±²ô ¿²¼ ¸¿- ¾»»² ½¿´½«´¿¬»¼ ©·¬¸
®»º»®»²½» ¬± ¬·³» -°»²¬ ±² ¬¸» »²¹¿¹»³»²¬ ¿¬ ²±®³¿´ °®±º»--·±²¿´ º»» ®¿¬»- º±® ©±®µ ±º ¬¸·- ¬§°»ò
ÉØÕÝÚ ©·´´ ®»½»·ª» ²± ±¬¸»® ¾»²»º·¬ º±® ¬¸» °®»°¿®¿¬·±² ±º ¬¸·- Î»°±®¬ò
Ý±²-»²¬-

ÉØÕÝÚ ½±²-»²¬- ¬± ¬¸» ·--«·²¹ ±º ¬¸·- Î»°±®¬ ·² ¬¸» º±®³ ¿²¼ ½±²¬»¨¬ ·² ©¸·½¸ ·¬ ·- ¬± ¾» ·²½´«¼»¼ ·²
¬¸» Ò±¬·½» ±º Ó»»¬·²¹ ¿²¼ Û¨°´¿²¿¬±®§ Ó»³±®¿²¼«³ò Ò»·¬¸»® ¬¸» ©¸±´» ²±® ¿²§ °¿®¬ ±º ¬¸·- ®»°±®¬
²±® ¿²§ ®»º»®»²½» ¬¸»®»¬± ³¿§ ¾» ·²½´«¼»¼ ·² ¿²§ ±¬¸»® ¼±½«³»²¬ ©·¬¸±«¬ ¬¸» °®·±® ©®·¬¬»² ½±²-»²¬ ±º
ÉØÕÝÚ ¬± ¬¸» º±®³ ¿²¼ ½±²¬»¨¬ ·² ©¸·½¸ ·¬ ¿°°»¿®-ò

Ð¿¹» ìì

ßÐÐÛÒÜ×È í Š ÍÑËÎÝÛÍ ÑÚ ×ÒÚÑÎÓßÌ×ÑÒ
Ñ«® Î»°±®¬ ¸¿- ¾»»² °®»°¿®»¼ ©·¬¸ ¬¸» º±´´±©·²¹ ³¿¬»®·¿´- ¿²¼ -±«®½»- ±º ·²º±®³¿¬·±²æ
i

ÔÑÜ ß²²«¿´ Î»°±®¬ º±® ¬¸» §»¿® »²¼»¼ íð Ö«²» îððç

i

ÔÑÜ Ø¿´º Ç»¿® Î»°±®¬ º±® ¬¸» -·¨ ³±²¬¸- »²¼»¼ íï Ü»½»³¾»® îððç

i

Ì¸» È-¬®¿½¬ Î»°±®¬

i

ÔÑÜ ©»¾-·¬»æ ©©©ò´±¼»-¬±²»²»®¹§ò½±³ò¿«

i

ÔÑÜ -¸¿®» ®»¹·-¬»® øÔ·²µ Ó¿®µ»¬ Í»®ª·½»-÷ ¿- ¿¬ îí Ó¿®½¸ îðïð

i

Û¿-¬»®² Í¬¿® Ù¿- Ô·³·¬»¼ ©»¾-·¬»æ ©©©ò»¿-¬»®²-¬¿®ò½±³ò¿«

i

×Þ×ÍÉ±®´¼ ×²¼«-¬®§ Î»°±®¬æ Þ´¿½µ Ý±¿´ Ó·²·²¹ ·² ß«-¬®¿´·¿ô îè Í»°¬»³¾»® îððç

i

×Þ×ÍÉ±®´¼ ×²¼«-¬®§ Î»°±®¬æ Ð»¬®±´»«³ Û¨°´±®¿¬·±² ·² ß«-¬®¿´·¿ô é Ö«´§ îððç

i

ßÞßÎÛæ Ó¿¶±® Ü»ª»´±°³»²¬ Ð®±¶»½¬-ô Ñ½¬±¾»® îððç Ô·-¬·²¹

i

×²-¬·¬«¬» ±º Ý·ª·´ Û²¹·²»»®-æ Ý±³³»®½·¿´ Ü»ª»´±°³»²¬ ±º Ë²¼»®¹®±«²¼ Ý±¿´ Ù¿-·º·½¿¬·±²ô íï
Ó¿®½¸ îððè

i

ß½½»-- Û½±²±³·½-æ Þ«-·²»-- Ñ«¬´±±µ Í»°¬»³¾»® îððç

i

Ð«¾´·½´§ ¿ª¿·´¿¾´» ·²º±®³¿¬·±² ·²½´«¼·²¹ ½±³°¿²§ ¿²²±«²½»³»²¬- ¿²¼ º·²¿²½·¿´ ·²º±®³¿¬·±²
º®±³ Ý¿°·¬¿´ ×Ï ¿²¼ ¬¸» ßÍÈô ¿²¼

i

Ý±®®»-°±²¼»²½» ¿²¼ ¼·-½«--·±²- ©·¬¸ µ»§ ³¿²¿¹»³»²¬ ±º ÔÑÜ

Ð¿¹» ìë

ßÐÐÛÒÜ×È ì ó ÙÔÑÍÍßÎÇ
Î»º»®»²½»

Ì»®³

ß´´»¹®±

ß´´»¹®± Ý¿°·¬¿´ Ò±³·²»»- Ð¬§ Ô¬¼

ßÍ×Ý

ß«-¬®¿´·¿² Í»½«®·¬·»- ú ×²ª»-¬³»²¬ Ý±³³·--·±²

ßÍÈ

ß«-¬®¿´·¿² Í»½«®·¬·»- Û¨½¸¿²¹»

ßÌÐ

ß«¬¸±®·¬§ ¬± Ð®±-°»½¬

ßËÜ

ß«-¬®¿´·¿² Ü±´´¿®-

ßËÍ

ß«-¬®¿´·¿² ß«¼·¬·²¹ Í¬¿²¼¿®¼-

Ý±²¬®±´ Ð®»³·«³

ß Ý±²¬®±´ Ð®»³·«³ ®»°®»-»²¬- ¬¸» ¿³±«²¬ ¬¸¿¬ ¿ °«®½¸¿-»® ±º ¿ ½±²¬®±´´·²¹ ·²¬»®»-¬ ·² ¿²
»²¬·¬§ ©±«´¼ ¾» ©·´´·²¹ ¬± °¿§ ·² »¨½»-- ±º ¬¸» ·³°´·»¼ ïððû ª¿´«¿¬·±² ±º ¿² »²¬·¬§ô
½¿´½«´¿¬»¼ º®±³ ¬¸» »²¬·¬§Ž- ¬®¿¼»¼ ø³·²±®·¬§÷ -¸¿®»-ò

ÝÍÙ

Ý±¿´ Í»¿³ Ù¿-

ÜÝÚ

Ü·-½±«²¬»¼ ½¿-¸ º´±©

ÛÙÓ

Û¨¬®¿±®¼·²¿®§ Ù»²»®¿´ Ó»»¬·²¹

ÛÓ

Û¨°´¿²¿¬±®§ Ó»³±®¿²¼«³

ÛÐÝ

Û²»®¹§ Ð»®³·¬- º±® Ý±¿´

×ÛÎ

×²¼»°»²¼»²¬ Û¨°»®¬- Î»°±®¬

ÔÝ

Ô±¼»-¬±²» Ý±¿´ Ð¬§ Ô·³·¬»¼

ÔÝÍÙ

Ô±¼»-¬±²» ÝÍÙ Ð¬§ Ô·³·¬»¼

Ô·³»-¬±²» Ý®»»µ

ÔÑÜ ¬»²»³»²¬- ´±½¿¬»¼ ·² Ý¸·´´¿¹±» Ú±®³¿¬·±²ô îðð µ³ ²±®¬¸ó©»-¬ ±º Ý¿·®²-ô Ï«»»²-´¿²¼

ÔÓ

Ô±¼»-¬±²» Ó·²»®¿´- Ð¬§ Ô·³·¬»¼

ÔÒÙ

Ô·¯«»º·»¼ Ò¿¬«®¿´ Ù¿-

ÔÑÜ

Ô±¼»-¬±²» Û²»®¹§ Ô·³·¬»¼

Ó·²±®·¬§ ×²¬»®»-¬ Ü·-½±«²¬

ß Ó·²±®·¬§ ×²¬»®»-¬ Ü·-½±«²¬ ·- ¬¸» ·²ª»®-» ±º ¿ Ý±²¬®±´ Ð®»³·«³ò ×¬ ®»°®»-»²¬- ¬¸»
¼·-½±«²¬ ¬± ¿ ½±²¬®±´ ª¿´«» ¬¸¿¬ ©±«´¼ ¾» ¿¬¬®·¾«¬»¼ ¬± ¿ ³·²±®·¬§ ·²¬»®»-¬ ¬± ¿½½±«²¬ º±® ¬¸»
´¿½µ ±º ½±²¬®±´ò

Ó±®»¬±²

Ó±®»¬±² Û²»®¹§ Ð¬§ Ô¬¼

Ó¬

Ó»¬®·½ Ì±²²»

ÓÉ

Ó»¹¿ É¿¬¬

Ó±«²¬ Ó±®¹¿²

ÔÑÜ ¬»²»³»²¬- ´±½¿¬»¼ ·² ¬¸» º±®³»® Ó±«²¬ Ó±®¹¿² ¹±´¼ ¿²¼ ½±°°»® ³·²»ô ²»¿®
Î±½µ¸¿³°¬±² ·² Ý»²¬®¿´ Ï«»»²-´¿²¼

ÒÑÓ

Ò±¬·½» ±º Ó»»¬·²¹

Ñ®¾·¬

Ñ®¾·¬ Ý¿°·¬¿´ Ð¬§ Ô·³·¬»¼

ÐÖ

Ð»¬¿¶±«´»

ÎÙ

Î»¹«´¿¬±®§ Ù«·¼» ·--«»¼ ¾§ ßÍ×Ý

Ì¿³¾±

Ì¿³¾± Ý±¿´ ú Ù¿- Ð¬§ Ô¬¼

¬¸» ß½¬

¬¸» Ý±®°±®¿¬·±²- ß½¬ îððï øÝ¬¸÷

¬¸» Ý±³°¿²§

Ô±¼»-¬±²» Û²»®¹§ Ô·³·¬»¼

¬¸» Ó±®»¬±² Ý±¿´ Ð®±¶»½¬

ÔÑÜ ½±¿´ °®±¶»½¬ ·² Ï«»»²-´¿²¼Ž- Ý´¿®»²½»óÓ±®»¬±² Þ¿-·²

¬¸» Ð®±¶»½¬-

Ó±®»¬±² Ý±¿´ ¿²¼ Ì¿³¾± Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬-

¬¸» Ì¿³¾± Ý±¿´ ¿²¼ Ù¿- Ð®±¶»½¬-

Ì©± º¿®³ó·² ¿¹®»»³»²¬- ½±ª»®·²¹ ¿ ´¿®¹» ÝÍÙ ¿²¼ ½±¿´ °®±-°»½¬ ·² ¬¸» «°°»® Í«®¿¬ Þ¿-·²

¬¸» Ì®¿²-¿½¬·±² Ü±½«³»²¬-

×ÛÎô Û¨°´¿²¿¬±®§ Ó»³±®¿²¼«³ ¿²¼ Ò±¬·½» ±º Ó»»¬·²¹

ËÝÙ

Ë²¼»®¹®±«²¼ Ý±¿´ Ù¿-·º·½¿¬·±²

Ê¿´Ó·² Ý±¼»

Ê¿´«¿¬·±² ±º Ó·²»®¿´ ¿²¼ Ð»¬®±´»«³ ß--»¬- ¿²¼ Í»½«®·¬·»- º±® ×²¼»°»²¼»²¬ Û¨°»®¬ Î»°±®¬-

ÊÉßÐ

Ê±´«³» ©»·¹¸¬»¼ ¿ª»®¿¹» -¸¿®» °®·½»

ÉØÕÝÚ

ÉØÕ Ø±®©¿¬¸ Ý±®°±®¿¬» Ú·²¿²½» Ô·³·¬»¼

È-¬®¿½¬

È-¬®¿½¬ Ó·²·²¹ Ý±²-«´¬¿²¬- Ð¬§ Ô¬¼

Ð¿¹» ìê

ßÐÐÛÒÜ×È ë Š ÍËÓÓßÎÇ ÑÚ ÊßÔËßÌ×ÑÒ ÓÛÌØÑÜÍ
Ó»¬¸±¼

Ü»-½®·°¬·±²

É¸»² ·- Ó»¬¸±¼ Ë-»¼

Ü·-½±«²¬»¼
Ý¿-¸
Ú´±©øÜÝÚ÷

Ì¸» Ü·-½±«²¬»¼ Ý¿-¸ Ú´±© øÜÝÚ÷ ³»¬¸±¼ ¼»®·ª»- ¬¸»
ª¿´«» ±º ¿ ¾«-·²»-- ±² ¿ ½±²¬®±´´·²¹ ¾¿-·- ¾¿-»¼ ±² ¬¸»
º«¬«®» ½¿-¸ º´±©- ±º ¬¸» ¾«-·²»-- ¼·-½±«²¬»¼ ¾¿½µ ¬± ¿
°®»-»²¬ ª¿´«» ¿¬ ¿² ¿°°®±°®·¿¬» ¼·-½±«²¬ ®¿¬» ø½±-¬ ±º
½¿°·¬¿´÷ò Ì¸» ¼·-½±«²¬ ®¿¬» «-»¼ ©·´´ ®»º´»½¬ ¬¸» ¬·³»
ª¿´«» ±º ³±²»§ ¿²¼ ¬¸» ®·-µ- ¿--±½·¿¬»¼ ©·¬¸ ¬¸» ½¿-¸
º´±©-ò
Ì¸» ÜÝÚ ³»¬¸±¼ ®»¯«·®»-æ

‹

Ý¿°·¬¿´·-¿¬·±² ±º
Û¿®²·²¹-

Ý¿°·¬¿´·-¿¬·±² ±º
Ü·ª·¼»²¼-

Ç·»´¼ Þ¿-»¼

Ó¿®µ»¬ Þ¿-»¼

Î»¿-±²¿¾´§ ¿½½«®¿¬»
º±®»½¿-¬ ½¿-¸ º´±©ø³·²ò ë §»¿®-÷ò

‹

Û¿®²·²¹- ±® ½¿-¸ º´±©¿®» »¨°»½¬»¼ ¬±
º´«½¬«¿¬» º®±³ §»¿® ¬±
§»¿®ò

‹

Þ«-·²»-- ·- ·² -¬¿®¬ó«°
±® ¬«®² ¿®±«²¼ °¸¿-»ò

‹

Í°»½·º·½ °®±¶»½¬- ¬¸¿¬
¸¿ª» ¿ º·²·¬» ±® ·²º·²·¬»
´·º» ·ò»ò ³·²·²¹ °®±¶»½¬-ò

Ì¸» Ý¿°·¬¿´·-¿¬·±² ±º Û¿®²·²¹- øÝÛ÷ ·- ¬¸» ³±-¬
½±³³±²´§ «-»¼ ª¿´«¿¬·±² ³»¬¸±¼ò ×¬ ·²ª±´ª»- ¬¸»
¿°°´·½¿¬·±² ±º ¿ ½¿°·¬¿´·-¿¬·±² ³«´¬·°´» ¬± ¿² »-¬·³¿¬» ±º
¬¸» Ú«¬«®» Ó¿·²¬¿·²¿¾´» Û¿®²·²¹- øÚÓÛ÷ ±º ¬¸»
¾«-·²»--ò Ì¸» ÚÓÛ ³«-¬ ¾» ³¿·²¬¿·²¿¾´» ¾§ ¬¸»
¾«-·²»-- ¿²¼ ³«-¬ ²±¬ ·²½´«¼» ±²»ó±ºº ¹¿·²- ±® ´±--»-ò
Ì¸» ½¿°·¬¿´·-¿¬·±² ³«´¬·°´» ©·´´ ®»º´»½¬ ¬¸» ®·-µô ¬·³»
ª¿´«» ±º ³±²»§ ¿²¼ º«¬«®» ¹®±©¬¸ °®±-°»½¬- ±º ¬¸»
¾«-·²»--ò
Ì¸» ¿°°®±°®·¿¬» ½¿°·¬¿´·-¿¬·±² ³«´¬·°´» ·- ¼»¬»®³·²»¼
©·¬¸ ®»º»®»²½» ¬± ¬¸» ±¾-»®ª»¼ ³«´¬·°´»- ±º »²¬·¬·»©¸±-» ¾«-·²»--»- ¿®» ½±³°¿®¿¾´» ¬± ¬¸¿¬ ±º ¬¸» ¾«-·²»-¾»·²¹ ½±²-·¼»®»¼ ¿²¼ñ±® ½±³°¿®¿¾´» ¬®¿²-¿½¬·±²-ò

‹

Ì¸» ¾«-·²»-- ¸¿- ¿
¸·-¬±®§ ±º °®±º·¬- ©·¬¸ ¿
®»¿-±²¿¾´§ ½±²-·-¬»²¬
¬®»²¼ ¿²¼ ¬¸¿¬ ¬®»²¼ ·»¨°»½¬»¼ ¬± ½±²¬·²«»ò

‹

º±®»½¿-¬·²¹ ½¿-¸ º´±©- ±ª»® ¿ -«ºº·½·»²¬´§ ´±²¹
°»®·±¼ ø¿¬ ´»¿-¬ ë §»¿®- ¿²¼ «-«¿´´§ ïð §»¿®-÷å

‹

¿--»--·²¹ ¿² ¿°°®±°®·¿¬» ¼·-½±«²¬ ®¿¬» ø¬§°·½¿´´§
¼»®·ª»¼ «-·²¹ ¶«¼¹»³»²¬ ¿²¼ ¿·¼- -«½¸ ¿- ¬¸»
Ý¿°·¬¿´ ß--»¬ Ð®·½·²¹ Ó±¼»´ øÝßÐÓ÷÷å ¿²¼

‹

Û-¬·³¿¬·±² ±º ¬¸» ¬»®³·²¿´ ª¿´«» øª¿´«» ±º ¬¸»
¾«-·²»-- ·²¬± °»®°»¬«·¬§÷ ¿¬ ¬¸» »²¼ ±º ¬¸» °»®·±¼
ø¬§°·½¿´´§ ¼»®·ª»¼ «-·²¹ ¬¸» ½¿°·¬¿´·-¿¬·±² ±º
»¿®²·²¹- ³»¬¸±¼÷ò

‹

Ì¸» ¾«-·²»-- ¸¿- ¿²
·²¼»º·²·¬» ´·º»ò

‹

Ý¿-¸ º´±© º±®»½¿-¬- ¿®»
²±¬ ¿ª¿·´¿¾´»ò

Ì¸·- ³»¬¸±¼ ·²ª±´ª»- ¬¸» ½¿°·¬¿´·-¿¬·±² ±º º±®»½¿-¬
º«¬«®» ³¿·²¬¿·²¿¾´» ¼·ª·¼»²¼-ò Ì¸» ³¿·²¬¿·²¿¾´» ´»ª»´
±º ¼·ª·¼»²¼- ·- »-¬·³¿¬»¼ ¾§ ¿--»--·²¹ ¬¸» »¨°»½¬»¼ ´»ª»´
±º º«¬«®» ³¿·²¬¿·²¿¾´» »¿®²·²¹- ¿²¼ ¬¸» ¼·ª·¼»²¼ °±´·½§
±º ¬¸» »²¬·¬§ò Ì¸» ¿°°®±°®·¿¬» ½¿°·¬¿´·-¿¬·±² ®¿¬» ®»º´»½¬¬¸» ·²ª»-¬±®Ž- ®»¯«·®»¼ ®¿¬» ±º ®»¬«®²ò

‹

Ê¿´«¿¬·±² ·- º±® ¿
³·²±®·¬§ ·²¬»®»-¬ò

‹
‹

Í¬¿¾´» ¾«-·²»--ò

Ì¸·- ³»¬¸±¼ ·- °®·³¿®·´§ «-»¼ º±® °®±°»®¬§ ¿--»¬- ¿²¼
·²ª±´ª»- ½¿°·¬¿´·-·²¹ º±®»½¿-¬ ¼·-¬®·¾«¬·±²- ¾§ ¿²
»-¬·³¿¬»¼ º«¬«®» ³¿·²¬¿·²¿¾´» §·»´¼ò Ì¸» §·»´¼ ±® ®¿¬» ·¼»¬»®³·²»¼ ¾¿-»¼ ±² ¿²¿´§-·- ±º ½±³°¿®¿¾´» »²¬·¬·»-ò

‹

Ý±³³»®½·¿´ ±®
·²ª»-¬³»²¬ °®±°»®¬·»·²½´«¼·²¹ ®»¬¿·´ô
·²¼«-¬®·¿´ ¿²¼
½±³³»®½·¿´ò

Ì¸·- ³»¬¸±¼ ª¿´«»- ¿ ½±³°¿²§ ¾¿-»¼ ±² ¬¸» ¬®¿¼»¼
°®·½»- ±º ·¬- »¯«·¬§ ±² ¿ °«¾´·½ ³¿®µ»¬ñ»¨½¸¿²¹»ò Ì¸»
¿°°®±¿½¸ ½¿² ¿¼±°¬ ¬¸» °®»ª¿·´·²¹ -°±¬ ®¿¬» ±º ¬¸»
½±³°¿²§Ž- -»½«®·¬·»- ¿¬ ª¿´«¿¬·±² ¼¿¬» ±® ¬¸» Ê±´«³»
É»·¹¸¬»¼ ßª»®¿¹» Ð®·½» øÊÉßÐ÷ ±ª»® ¿ -»¬ ¬®¿¼·²¹
°»®·±¼ ·ò»ò ¬¸» °®»½»¼·²¹ íðô êð ±® çð ¬®¿¼·²¹ ¼¿§- ¬± ¬¸»
ª¿´«¿¬·±² ¼¿¬»ò

‹
‹

ß°°´·»¼
º±®
Ð®·³¿®§
³»¬¸±¼
ÇñÒ

Ò

Ò

Ò

Ø·¹¸ °¿§±«¬ ®¿¬·±-ò

Ý±³°¿²§Ž- »¯«·¬§ ·´·-¬»¼ ±² °«¾´·½ ³¿®µ»¬ñ
»¨½¸¿²¹» ·ò»ò ßÍÈò
Í»½«®·¬·»- ·² ¬¸»
½±³°¿²§ ¿®» ¿½¬·ª»´§
¬®¿¼»¼ ±² ¬¸» ³¿®µ»¬ñ
»¨½¸¿²¹»ò

Û¨°´¿²¿¬·±²

Ý¿-¸ º´±© º±®»½¿-¬- ©»®» ²±¬
¿ª¿·´¿¾´» ¬± ¿°°´§ ¬¸» ÜÝÚ
³»¬¸±¼ò

ÔÑÜ ¸¿- ·²½«®®»¼ ¿²¼ ·»¨°»½¬»¼ ¬± ·²½«® »¿®²·²¹´±--»- ±ª»® ¬¸» ²»¨¬ -»ª»®¿´
§»¿®-ô ¿- ·- ¬§°·½¿´´§ ¬¸» ½¿-»
º±® ¿² »¿®´§ -¬¿¹» »²»®¹§
»¨°´±®»®ò Ì¸» ¿°°´·½¿¬·±² ±º ¬¸·³»¬¸±¼±´±¹§ ®»¯«·®»- ¿² »²¬·¬§
¬± ¸¿ª» ¿ ¸·-¬±®§ ±º
°®±º·¬¿¾·´·¬§ò

Ì¸» ª¿´«¿¬·±² ·- º±® ¿
½±²¬®±´´·²¹ ·²¬»®»-¬ ·² ÔÑÜô
¬¸»®»º±®» ¬¸·- ³»¬¸±¼ ·- ²±¬
¿°°´·½¿¾´»ò
Ú«®¬¸»®³±®»ô ÔÑÜ ¸¿- ²±¬ °¿·¼
¿²§ ¼·ª·¼»²¼-ò
ÔÑÜ ·- ²±¬ ¿ °®±°»®¬§ ¾«-·²»--ò

Ò

Ò

É» ¸¿ª» «-»¼ ¬¸·- ³»¬¸±¼ ¿- ¿
½®±-- ½¸»½µ ¬± ±«® °®·³¿®§
³»¬¸±¼ô ¾»·²¹ ¬¸» ß--»¬ Þ¿-»¼
¿°°®±¿½¸ò

Ð¿¹» ìé

ß--»¬ Þ¿-»¼

ß--»¬ ¾¿-»¼ ª¿´«¿¬·±²- ·²ª±´ª» -»°¿®¿¬·²¹ ¬¸» ¾«-·²»-·²¬± ½±³°±²»²¬- ¬¸¿¬ ½¿² ¾» ®»¿¼·´§ -±´¼ô -«½¸ ¿·²¼·ª·¼«¿´ ¾«-·²»-- «²·¬- ±® ·¬»³- ±º °´¿²¬ ¿²¼
»¯«·°³»²¬ô ¿²¼ ¿-½®·¾·²¹ ¿ ª¿´«» ¬± »¿½¸ ½±³°±²»²¬
¾¿-»¼ ±² ¬¸» ¿³±«²¬ ¬¸¿¬ ½±«´¼ ¾» ±¾¬¿·²»¼ ·º -±´¼ò
Ì¸» ¿--»¬ ª¿´«» ½¿² ¾» ¼»¬»®³·²»¼ ±² ¬¸» ¾¿-·- ±ºæ

Š

Ñ®¼»®´§ ®»¿´·-¿¬·±²æ Ì¸·- ³»¬¸±¼ »-¬·³¿¬»- ¬¸» º¿·®
³¿®µ»¬ ª¿´«» ±º ¬¸» ²»¬ ¿--»¬- ¿²¼ ·²½´«¼»- ¿²
¿´´±©¿²½» ¬± ®»°®»-»²¬ ¬¸» ®»¿-±²¿¾´» ½±-¬¿--±½·¿¬»¼ ©·¬¸ ¬¸» -¿´» ±® ®»¿´·-¿¬·±² ±º ¬¸» ¿--»¬·² ¿² ±®¼»®´§ ³¿²²»®ò Í«½¸ ¿³±«²¬- ©±«´¼ ·²½´«¼»
³¿®µ»¬ ½±³³·--·±²- ¿²¼ ¬¿¨ ½¸¿®¹»-ò Ì¸·- ³»¬¸±¼
¼±»- ²±¬ ¿--«³» ¿ º±®½»¼ -¿´»ô ©¸»®» ¾§ ¬¸» ¿--»¬±º ¿ ¾«-·²»-- ³¿§ ¬®¿²-º»® ¿¬ ¿ ª¿´«» ³¿¬»®·¿´´§
¼·ºº»®»²¬ ¬± ¬¸»·® º¿·® ³¿®µ»¬ ª¿´«»ò

Š

Ô·¯«·¼¿¬·±²æ Ì¸·- ³»¬¸±¼ ½±²-·¼»®- ¬¸» ª¿´«» ±º
¿² »²¬·¬§ ª·¿ ¬¸» ¼·-°±-¿´ ±º ·¬- ¿--»¬ «²¼»® º±®½»¼
-¿´» ½±²¼·¬·±²-ò Ì¸» ª¿´«»- ¿®®·ª»¼ ¿¬ ©·´´ ³±-¬
´·µ»´§ ²±¬ ®»°®»-»²¬ ³¿®µ»¬ ª¿´«»ò

Š

Ù±·²¹ Ý±²½»®²æ Ì¸·- ³»¬¸±¼ »-¬·³¿¬»- ¬¸» ª¿´«»
±º ¬¸» »²¬·¬§ ª·¿ ¬¸» º¿·® ³¿®µ»¬ ª¿´«» ±º ·¬- ¿--»¬-ô
¾«¬ ¼±»- ²±¬ ¬¿µ» ·²¬± ¿½½±«²¬ ¿²§ ®»¿´·-¿¬·±² ½±-¬-ò
Ì¸» ³»¬¸±¼ °®·³¿®·´§ ½±²-·¼»®- ¬¸» ¾±±µ ª¿´«» ±º
¿--»¬- ¿²¼ ·²½±®°±®¿¬»- ¿¼¶«-¬³»²¬-ô ·º ®»¯«·®»¼ô ¬±
®»º´»½¬ ¬¸» ³¿®µ»¬ ª¿´«» ±º ¬¸» ²»¬ ¿--»¬-ò

‹

‹

Ì¸» ¾«-·²»-- ¸¿- ¾»»²
·²½«®®·²¹ ´±--»- º±® ¿
²«³¾»® ±º ½±²-»½«¬·ª»
º·²¿²½·¿´ §»¿®-ò
Ì¸» -°»½·º·½ ¿--»¬¾»·²¹ ½±²-·¼»®»¼ ¿®»
-«®°´«- ¬± ¬¸» ¾«-·²»-±°»®¿¬·±²- ±º ¬¸»
¾«-·²»--ò

Ç

Ì¸» °®·³¿®§ ³»¬¸±¼±´±¹§ ©»
¸¿ª» ¿°°´·»¼ º±® ±«® ª¿´«¿¬·±²
¸¿- ¾»»² ¿ Ò»¬ ß--»¬ ¾¿-»¼
¿°°®±¿½¸ ±² ¿ Ù±·²¹ Ý±²½»®²
¾¿-·-ò Ì¸·- ³»¬¸±¼ ¸¿- ¾»»²
«¬·´·-»¼ ±² ¬¸» ¾¿-·- ¬¸¿¬ ÔÑÜ
·- ¿² »¿®´§ -¬¿¹» »²»®¹§
»¨°´±®»® ¬¸¿¬ ·- ²±¬ ½«®®»²¬´§
°®±º·¬¿¾´»ô ²±® ·- »¨°»½¬»¼ ¬± ¾»
·² ¬¸» -¸±®¬ ¬»®³ò Ü»-°·¬» ¬¸·´¿½µ ±º °®±º·¬¿¾·´·¬§ô ¬¸»
Ì»²»³»²¬- ¬¸¿¬ ÔÑÜ ¸¿- ¿ ëðû
·²¬»®»-¬ ·² ±® ¿ ®·¹¸¬ ¬± ¿ ëðû
·²¬»®»-¬ ·² ¸¿ª» ¿ °±¬»²¬·¿´
ª¿´«» ¾¿-»¼ ±² ¹»±´±¹·½¿´
»ª·¼»²½»ô ©¸·½¸ È-¬®¿½¬ ¸¿ª»
¿²¿´§-»¼ ¿²¼ ¿-½®·¾»¼ ª¿´«» ¬±ò

Ð¿¹» ìè

ßÐÐÛÒÜ×È ê Š ÉØÕÝÚ ÔÑÉ ßÒÜ Ø×ÙØ ÊßÔËßÌ×ÑÒÍ ÑÚ ÔÑÜ
Ô±© Ê¿´«» Š Ð®» Ì®¿²-¿½¬·±²
Þ±±µ Ê¿´«»

Ó¿®µ»¬
Ê¿´«»
ß¼¶«-¬³»²¬-

Ô»-ß°°´·½¿¾´»
Ü·-½±«²¬-

Ó¿®µ»¬
Ê¿´«»

øùðððù-÷
ßÍÍÛÌÍ
Ý¿-¸ ¿²¼ ½¿-¸ »¯«·ª¿´»²¬Î»½»·ª¿¾´»Ú·¨»¼ ¿--»¬Ñ¬¸»®
Û¨°´±®¿¬·±² »¨°»²¼·¬«®»
Ì¿³¾± Ý±¿´ Ð®±¶»½¬ øÚ¿®³ ·²÷
Ì¿³¾± Ý±¿´ Ð®±¶»½¬ øÖ±·²¬ Ê»²¬«®»÷
Ì¿³¾± Ù¿- Ð®±¶»½¬ øÚ¿®³ ·²÷

ìôççï
îëí

ó
ó

ìôççï
îëí

îë
çï
íôïîí

ó
ó
øîôçîí÷
îôìîê
ëôìëï
ïôçëð

øèìç÷
øêèï÷
øêèí÷

îë
çï
îðð
ïôëéé
ìôéêç
ïôîêè

íôêéë
îôêîë
ïôðèç

øïôîèê÷
øíîè÷
øíèï÷

îôíèç
îôîçé
éðè

ïë

øî÷

Ì¿³¾± ËÝÙ øÚ¿®³ ·²÷
Ì¿³¾± ËÝÙ øÖ±·²¬ Ê»²¬«®»÷
Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ øÚ¿®³ ·²÷
Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ øÖ±·²¬ Ê»²¬«®»÷
ÌÑÌßÔ ßÍÍÛÌÍ
Ô×ßÞ×Ô×Ì×ÛÍ
Ì®¿¼» ¿²¼ ±¬¸»® °¿§¿¾´»Ú¿®³ó·² Û¨°´±®¿¬·±² Ý±³³·¬³»²¬-

èôìèí
íôêéï

ÌÑÌßÔ Ô×ßÞ×Ô×Ì×ÛÍ

íôêéï

ÒÛÌ ßÍÍÛÌÍ

ìôèïî

ïí
ïèôëèð

éôçéì

íôêéï
éôçéì

ó

ïïôêìë
êôçíë

Ô±© Ê¿´«» Š Ð±-¬ Ì®¿²-¿½¬·±²
Þ±±µ Ê¿´«»

Ó¿®µ»¬ Ê¿´«»
ß¼¶«-¬³»²¬-

Ó¿®µ»¬ Ê¿´«»

øùðððù-÷
ßÍÍÛÌÍ
Ý¿-¸ ¿²¼ ½¿-¸ »¯«·ª¿´»²¬-

ìôççï

ó

ìôççï

Î»½»·ª¿¾´»-

îëí

ó

îëí

Ú·¨»¼ ¿--»¬-

îë

ó

îë

Ñ¬¸»®

çï

ó

çï

íôïîí

øîôçîí÷

îðð

Û¨°´±®¿¬·±² »¨°»²¼·¬«®»
Ì¿³¾± Ý±¿´ Ð®±¶»½¬ øÚ¿®³ ·²÷

ìôèëî

ìôèëî

ïðôçðï

ïðôçðï

Ì¿³¾± Ù¿- Ð®±¶»½¬ øÚ¿®³ ·²÷

íôçðð

íôçðð

Ì¿³¾± ËÝÙ øÚ¿®³ ·²÷

éôíëð

éôíëð

Ì¿³¾± ËÝÙ øÖ±·²¬ Ê»²¬«®»÷

ëôîëð

ëôîëð

Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ øÚ¿®³ ·²÷

îôïéé

îôïéé

Ì¿³¾± Ý±¿´ Ð®±¶»½¬ øÖ±·²¬ Ê»²¬«®»÷

Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ øÖ±·²¬ Ê»²¬«®»÷
ÌÑÌßÔ ßÍÍÛÌÍ

íð
èôìèí

íð
ìðôðîð

Ô×ßÞ×Ô×Ì×ÛÍ
Ì®¿¼» ¿²¼ ±¬¸»® °¿§¿¾´»-

íôêéï

Ú¿®³ó·² Û¨°´±®¿¬·±² Ý±³³·¬³»²¬ÌÑÌßÔ Ô×ßÞ×Ô×Ì×ÛÍ

íôêéï

ÒÛÌ ßÍÍÛÌÍ

ìôèïî

íôêéï
ó

ó

ó

íôêéï
íêôíìç

Ð¿¹» ìç

Ø·¹¸ Ê¿´«» Š Ð®» Ì®¿²-¿½¬·±²
Þ±±µ Ê¿´«»

Ó¿®µ»¬
Ê¿´«»
ß¼¶«-¬³»²¬-

Ô»-ß°°´·½¿¾´»
Ü·-½±«²¬-

Ó¿®µ»¬
Ê¿´«»

øùðððù-÷
ßÍÍÛÌÍ
Ý¿-¸ ¿²¼ ½¿-¸ »¯«·ª¿´»²¬-

ìôççï

ó

ìôççï

îëí
îë
çï
íôïîí

ó
ó
ó
øîôçîí÷
éôïçð
îðôîêí

øîôëïé÷
øîôëíí÷

îëí
îë
çï
îðð
ìôêéì
ïéôéíð

Ì¿³¾± Ù¿- Ð®±¶»½¬ øÚ¿®³ ·²÷
Ì¿³¾± ËÝÙ øÚ¿®³ ·²÷
Ì¿³¾± ËÝÙ øÖ±·²¬ Ê»²¬«®»÷

îôçëð
êôëêí
ìôêèè

øïôðíí÷
øîôîçé÷
øëèê÷

ïôçïè
ìôîêê
ìôïðî

Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ øÚ¿®³ ·²÷
Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ øÖ±·²¬ Ê»²¬«®»÷

ëôîëí
éê

øïôèíè÷
øïð÷

íôìïì
êé

Î»½»·ª¿¾´»Ú·¨»¼ ¿--»¬Ñ¬¸»®
Û¨°´±®¿¬·±² »¨°»²¼·¬«®»
Ì¿³¾± Ý±¿´ Ð®±¶»½¬ øÚ¿®³ ·²÷
Ì¿³¾± Ý±¿´ Ð®±¶»½¬ øÖ±·²¬ Ê»²¬«®»÷

ÌÑÌßÔ ßÍÍÛÌÍ
Ô×ßÞ×Ô×Ì×ÛÍ
Ì®¿¼» ¿²¼ ±¬¸»® °¿§¿¾´»-

èôìèí

ìïôéîç

íôêéï

íôêéï

Ú¿®³ó·² Û¨°´±®¿¬·±² Ý±³³·¬³»²¬ÌÑÌßÔ Ô×ßÞ×Ô×Ì×ÛÍ

íôêéï

ÒÛÌ ßÍÍÛÌÍ

ìôèïî

éôçéì

éôçéì

ó

ïïôêìë
íðôðèì

Ø·¹¸ Ê¿´«» Š Ð±-¬ Ì®¿²-¿½¬·±²
Þ±±µ Ê¿´«»

Ó¿®µ»¬ Ê¿´«»

Ó¿®µ»¬ Ê¿´«»
ß¼¶«-¬³»²¬-

øùðððù-÷
ßÍÍÛÌÍ
Ý¿-¸ ¿²¼ ½¿-¸ »¯«·ª¿´»²¬-

ìôççï

ó

ìôççï

Î»½»·ª¿¾´»-

îëí

ó

îëí

Ú·¨»¼ ¿--»¬-

îë

ó

îë

Ñ¬¸»®

çï

ó

çï

íôïîí

øîôçîí÷

îðð

Ì¿³¾± Ý±¿´ Ð®±¶»½¬ øÚ¿®³ ·²÷

ïìôíèð

ïìôíèð

Ì¿³¾± Ý±¿´ Ð®±¶»½¬ øÖ±·²¬ Ê»²¬«®»÷

ìðôëîë

ìðôëîë

Û¨°´±®¿¬·±² »¨°»²¼·¬«®»

Ì¿³¾± Ù¿- Ð®±¶»½¬ øÚ¿®³ ·²÷
Ì¿³¾± ËÝÙ øÚ¿®³ ·²÷
Ì¿³¾± ËÝÙ øÖ±·²¬ Ê»²¬«®»÷
Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ øÚ¿®³ ·²÷
Ó±®»¬±² Ý±¿´ Ð®±¶»½¬ øÖ±·²¬ Ê»²¬«®»÷
ÌÑÌßÔ ßÍÍÛÌÍ

ëôçðð

ëôçðð

ïíôïîë

ïíôïîë

çôíéë

çôíéë

ïðôëðë

ïðôëðë

ïëî

ïëî

èôìèí

ççôëîî

Ô×ßÞ×Ô×Ì×ÛÍ
Ì®¿¼» ¿²¼ ±¬¸»® °¿§¿¾´»-

íôêéï

Ú¿®³ó·² Û¨°´±®¿¬·±² Ý±³³·¬³»²¬ÌÑÌßÔ Ô×ßÞ×Ô×Ì×ÛÍ

íôêéï

ÒÛÌ ßÍÍÛÌÍ

ìôèïî

íôêéï
ó

ó

ó

íôêéï
çëôèëï

Ð¿¹» ëð

ßÐÐÛÒÜ×È é Š ÈÍÌÎßÝÌ ÎÛÐÑÎÌ

Ð¿¹» ëï

Independent Mineral Specialist Report
Lodestone Energy Limited

Prepared for:
WHK Howarth Corporate Finance Limited
Level 16, 120 Edward Street
Brisbane QLD 4000

Project No. P1109
May 2010

XstractGroup.com
Xstract - Excellence from the outset
ENVIRONMENT

GEOLOGY

MINING

PROCESSING

VALUATION

RISK

TECHNOLOGIES

Office Location
Brisbane
Level 20, 333 Ann Street
Brisbane QLD 4000
PO Box 10312
Brisbane QLD 4000
AUSTRALIA
Tel:
+61 7 3221 2366
Fax:
+61 7 3221 2235
enquires@XstractGroup.com

This report has been prepared by Xstract Mining Consultants Pty Ltd
WHK Howarth Corporate Finance Limited
.
2010
All rights are reserved. No part of this document may be reproduced,
stored in a retrieval system, or transmitted in any form or by any
means, electronic, mechanical, photocopying, recording or otherwise,
without the prior written permission of Xstract.

Website
www.XstractGroup.com

Issued by: Xstract Brisbane Office
Doc Ref: P1109_WHK_Lodestone_20100517_Final.doc
18 May 2010

Prepared by:

David Green
Associate Consultant Coal and Geology
Toby Prior
JB Mining Services Pty Ltd - Geologist
Alan Bayrak
Associate Consultant Coal Seam Gas, Petroleum and Basin Analysis
Jeames McKibben
GM and Principal Consultant

Peer Reviewed by:

Corporate Services

Mark Noppe
Managing Director and Principal Consultant

P1109_WHK_Lodestone_20100517_Final.doc

Page ii

TABLE OF CONTENTS
1
2
2.1
2.2
2.3
2.4
2.5
3
3.1
3.2

3.3

3.4

4
4.1
4.2
4.3

5
5.1
5.2
6
7
7.1
7.2
8

EXECUTIVE SUMMARY ................................................................................................................... 1
INTRODUCTION ............................................................................................................................ 3
Background...................................................................................................................................... 3
Terms of Reference ........................................................................................................................... 4
Competent Person Statement ............................................................................................................. 4
Reporting Standards .........................................................................................................................5
Data Sources ...................................................................................................................................5
......................................................................... 5
TECHNICAL SUMMARY Introduction .....................................................................................................................................5
3.1.1 Overlapping Tenure in Queensland
6
Tambo Coal/UCG Project ...................................................................................................................7
3.2.1 Access and Infrastructure
8
3.2.2 Tenure Considerations
8
3.2.3 Geology
9
3.2.4 History
12
3.2.5 Evaluation by Lodestone
14
3.2.6 Exploration Potential
24
Tambo CSG Project ......................................................................................................................... 28
3.3.1 Access and Infrastructure
28
3.3.2 Tenure Considerations
29
3.3.3 Geology
29
3.3.4 History
34
3.3.5 Gas-In-Place Estimation
34
3.3.6 Exploration Potential
35
Moreton Project .............................................................................................................................. 36
3.4.1 Access and Infrastructure
36
3.4.2 Tenure Considerations
37
3.4.3 Geology
38
3.4.4 Coal Quality
40
3.4.5 History
40
42
3.4.6
3.4.7 Exploration Potential
43
PROJECT VALUATIONS ................................................................................................................ 45
Valuation Considerations ................................................................................................................. 45
Valuation Approach ......................................................................................................................... 45
........................................................................................................ 46
4.3.1 Tambo Project
46
4.3.2 UCG Potential
51
4.3.3 Tambo CSG Project
56
4.3.4 Moreton Project
60
OTHER CONSIDERATIONS ........................................................................................................... 64
Royalty Agreement ......................................................................................................................... 64
Other Experts Reports ..................................................................................................................... 64
SUMMARY OF VALUATION........................................................................................................... 65
DECLARATIONS .......................................................................................................................... 66
Independence ................................................................................................................................ 66
Qualifications ................................................................................................................................. 66
BIBLIOGRAPHY ........................................................................................................................... 67

APPENDICES
APPENDIX A - TENEMENT STATUS
APPENDIX A - TENEMENT STATUS
APPENDIX B - MARKETS AND PRICES
APPENDIX C - VALUATION METHODOLOGIES
APPENDIX D - BASE ACQUISITION COSTS
APPENDIX E - COMPARABLE CSG ENTITITES
APPENDIX F - COMPARABLE TRANSACTIONS
APPENDIX G - ADDITIONAL INFORMATION
APPENDIX H - GLOSSARY OF TERMS

P1109_WHK_Lodestone_20100517_Final.doc

Page iii

LIST OF TABLES
Table 1-1:

Valuation Summary

Table 3-1:

Tambo Borehole Database Summary .................................................................................. 22

Table 3-2:

Lodestone Energy Limited ................................................................... 2

Estimated In-

-overlap

Tenements ...................................................................................................................... 27
Table 3-3:

In-situ Energy Probability Table for Jurassic and Permian Coals in ATP 1020 ............................34

Table 3-4:

Generalised Stratigraphy of the Clarence

Table 4-1:

Mineral Asset Classification (VALMIN, 2005) ........................................................................ 45

Table 4-2:

Tambo Project Value on 100% Basis using the Geoscientific Rating Approach .......................... 47

Table 4-3:

Moreton Basin in the Beaudesert Area .................... 39

Tambo Project Value of Interest to be Acquired by Lodestone using the Geoscientific Rating
Approach......................................................................................................................... 48

Table 4-4:

Recent Transactions Involving Coal and UCG Exploration Projects........................................... 49

Table 4-5:

Tambo Project Value# based on Transaction Multiples .......................................................... 50

Table 4-6:

Tambo Project Value Based on the Appraised Value Method ................................................... 52

Table 4-7:

Comparable UCG Companies.............................................................................................. 54

Table 4-8:

Selected Recent UCG Transactions...................................................................................... 54

Table 4-9:

Tambo UCG Project Value based on A$/GJ ........................................................................... 55

Table 4-10:

Summary of Tambo Coal/UCG Project Value ........................................................................ 56

Table 4-11:

Broad Industry Rule-of-Thumb Metrics ................................................................................ 57

Table 4-12:

Tambo CSG Project Value based on A$/GJ ........................................................................... 58

Table 4-13:

Tambo CSG Project Value based on the Appraised Value Method ............................................ 59

Table 4-14:

Summary

Table 4-15:

Value of the Veresdale Scrub Conceptual Target ...................................................................60

Table 4-16:

Moreton Project Value on 100% basis using the Geoscientific Rating Method ........................... 62

Table 4-17:

Moreton Project Value to be acquired by Lodestone based on the Geoscientific Rating Method ...62

Table 4-18:

Moreton Project Value based on Transaction Multiples ........................................................... 62

Table 4-19:

Moreton Project Value based on the Appraised Value Method ................................................. 63

Table 4-20:

Summary

Table 6-1:

Valuation Summary

Tambo CSG Project Value ................................................................................. 60

Moreton Project Value ...................................................................................... 64

P1109_WHK_Lodestone_20100517_Final.doc

Lodestone Energy Limited .................................................................. 65

Page iv

LIST OF FIGURES
...................................................... 6

Figure 3-1:
Figure 3-2:

Location o

Figure 3-3:

Stratigraphy of the Eromanga and Surat Basins ...................................................................10

Figure 3-4:

Historic EPCs Located

Figure 3-5:

Photogeological Interpretation of the Tambo Project Area ...................................................... 17

Figure 3-6:

Tambo Borehole and Cross Section Locations ....................................................................... 18

Figure 3-7:

Tambo Boreholes intersecting Juandah Coal Measures .......................................................... 19

Figure 3-8:

Tambo Boreholes intersecting Taroom Coal Measures ........................................................... 20

Figure 3-9:

Tambo Boreholes Intersecting Winton Formation .................................................................. 21

................................................................................. 9

.....................14

Figure 3-10: Schematic Cross Sections .................................................................................................. 23
Figure 3-11: Comparison of the Total Area of the Tambo Project Relative to the Defined Surat Basin ............ 25
Figure 3-12: Depth to the Top of the Walloon Coal Measures.................................................................... 27
Figure 3-13:

................... 30

Figure 3-14: Location of ATP 1020 Relative to CSG Fields of the Surat Basin ..............................................31
Figure 3-15: Permian Sequence in Balfour-1 .......................................................................................... 32
Figure 3-16: Permian Sequence in Barwinock-1 (high methane contents) .................................................. 33
Figure 3-17: Permian Sequence in Westbourne-1.................................................................................... 33
Figure 3-18: In-situ Energy Frequency Distributions for Jurassic and Permian Coals in ATP 1020 .................. 35
Figure 3-19:

Moreton Coal/UCG Project Tenements ............................................... 37

Figure 3-20:
Residential Area ............................................................................................................... 38
Figure 3-21: Historic Borehole Locations in the Beaudesert Area ............................................................... 41

P1109_WHK_Lodestone_20100517_Final.doc

Page v

1

EXECUTIVE SUMMARY
has prepared an Independent Mineral Specialist Report relating to certain coal, underground coal
, or subject to farm-in by Lodestone Energy
tralia.

Lodestone
The Tambo
Project located near the township of Tambo in an interpreted western
extension to the Surat Basin of central Queensland; and
The Moreton Project
southeast Queensland.

located southwest of Brisbane in the Clarence

Moreton Basin of

For the purposes of this report
Coal/UCG Projec

Tambo Project is divided along commodity lines

1020).
In addition, Lodestone maintains an interest in two gold-copper projects in central and northern Queensland.
energy (i.e.
coal, UCG and CSG) assets only.
entify areas prospective for the discovery of (principally export
Queensland tenements are at an early stage of assessment and as yet no JORC Code compliant Coal Resources
have been defined or gas reserves certified.
Tambo Project
Tambo Project is an early stage, integrated energy exploration project lying some 110 kilometres
northeast of Charleville and 680 km west-northwest of Brisbane. Lodestone considers the Tambo
Project offers a unique opportunity for the discovery of a number of large scale thermal coal deposits, with UCG
and/or CSG potential at greater depths, capable of supporting commercially viable mining operations.
L
-interpretation of the Eromanga and Surat Basins
margins, with the company contending that the coal-bearing sequences of the Surat Basin extend further west
than previously mapped. With its project tenements extending over a 300 km strike length to the northwest of
the Surat Basin, Lodestone has carried out photogeological mapping and compiled water bore/petroleum well
and geophysical data prior to commencing targeted drill testing within its granted tenements to test this
hypothesis.
At this stage, no coal or gas resources have been defined
, the general
absence of previous coal exploration and the occurrence of coal intercepts within water bores in the project
tenements suggest there is good potential to discover and define a significant coal resource in the Tambo Project.
suggests that the project tenements are also prospective for either UCG or CSG technologies. Whilst the project
either thermal coal, UCG or CSG to the company would be co
Tambo will only be validated through ongoing exploration. Whilst there are no guarantees that future work will
result in the determination of significant coal or gas deposits, Xstract considers that Lodest
is of merit and that further exploration is warranted.
Moreton Project
The project is supported by its proximity to major population centres, access to existing road and railway
infrastructure, Swanbank power station and potential domestic users in the proposed Bromelton Development
Area.
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The former Strathnaver and Stansfield collieries and the Versdale Scrub prospect lie within or immediately
adjacent to the project tenements. Historically, most of the previous exploration within the project area was
focussed on assessing the Veresdale Scrub deposit, a small thermal coal deposit occurring in the northern
portion of EPC 1302. As explained in more detail in section 4.3.4, Lodestone considers that there is potential
for an exploration target of between 15 and 20 Mt of in-situ raw coal within EPC 1302. It is important to
note however that this target remains conceptual in nature and that there has been insufficient exploration to
define a Coal Resource in accordance with the 2004 JORC Code. Furthermore, it remains uncertain if further
exploration will result in the determination of a Coal Resource.
Since farming into the project in 2008, Lodestone has set itself an objective of defining sufficient coal to support
a small scale mining operation and hauling to existing coal handling facilities. Drilling of various prospective
targets was undertaken in 2009 with the results largely downgrading the prospectivity of certain parts of the
project, although a number of targets remain to be adequately assessed.
Summary of Valuation
In forming its opinion of the Fair Market Value of
assets, Xstract used several different valuation
methods, namely the geoscientific rating method, comparable transactions, Industry Rules of Thumb, Appraised
Value method and analysis of farm-in agreements. It is important to note that due to the information available
not all methods were used in
are
presented in Table 1-1 below.
Table 1-1: Valuation Summary

Lodestone Energy Limited

100% Basis
Asset

Methodology
Geoscientific rating

Tambo
Coal/UCG
Project

Base Value
(A$ M)

Base Value
(A$ M)

$35.3

$10.3 to $34.6

$22.5

$60.6

Appraised Value

$10.0

Farm-in Agreement*
UCG Potential

Rule of Thumb

Moreton
Project

$15.8 to $54.9

Interest to be Acquired
Valuation
Range
(A$ M)

Transaction Multiples^

Tambo Coal/UCG
Project Preferred
Range

Tambo
CSG
Project

Valuation
Range
(A$ M)

$40.0
$7.0

$0.9 to $8.9

$4.9

$0.9 to $8.9

$4.9

$12.6 to $22.5

$16.3

$10.1 to $16.6

$12.1

$28.4 to $77.4

$51.6

$20.4 to $51.2

$34.6

$3.9 to $5.9

$5.3

$3.9 to $5.9

$5.3

Appraised Value

$6.5

$6.5

Farm-in Agreement

$0.9 to $8.9

$4.9

$0.9 to $8.9

$4.9

Tambo CSG Project
Preferred Range

$3.9 to $5.9

$5.3

$3.9 to $5.9

$5.3

Geoscientific rating

$0.5 to $2.0

$1.2

$0.5 to $1.9

$1.2

Transaction Multiples

$1.4

Appraised Value

$1.4

Farm-in Agreement#

$0.6 to $4.0

JJA Experts Report#

$2.3

$1.1
$1.4
$0.6 to $4.0

$6.0

$2.3
$6.0

In-situ Coal Target

$1.8 to $8.8

$5.3

$1.8 to $8.8

$5.3

Moreton Project
Preferred Range

$2.3 to $10.8

$6.5

$2.3 to $10.7

$6.5

$63.4

$26.6 to $67.8

$46.4

Total
$34.6 to $94.1
^ includes UCG potential
*EPCs 1414, 1415, 1417, 1418, 1481, 1482 and 1484 only.
# includes in-situ coal target

In assigning its valuation range and preferred value, Xstract has relied upon the geoscientific rating method (for
the coal properties) and an Industry Rule of Thumb approach (for the Tambo CSG Project), with minor
adjustments to its value range as indicated by other valuation techniques.
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The effective valuation date is 26 February 2010 with all values compiled in Australian dollar ( A$ ) terms.
Xstract has been advised by Lodestone that subsequent to the effective valuation date of this report, EPCs 1414,
1415, 1417, 1418, 1481, 1622 and 1625 had passed through the Native Title notification period without
objection. These EPCs may now proceed to grant pending lodgment of various financial assurances, Year 1
rentals and acceptance of certain terms and conditions.

2

INTRODUCTION

Lodestone was formed in 1996 as an Australian gold and base metals exploration company with a focus on the
Mount Morgan mining district of central Queensland. The company subsequently listed on the Australian Stock
Exchange (now the Australian Securities Exchange
) in March 2003. Since that time, Lodestone has
changed both its name (from Lodestone Exploration Limited) and focus towards exploring and developing coal,
UCG and CSG deposits.
Lodestone current projects include:
The Tambo Project located near the town of Tambo in an interpreted extension to the Surat Basin of central
Queensland; and
The Moreton Project located southwest of Brisbane in the Clarence-Moreton Basin of southeast Queensland.
As noted previously,

Tambo Project is divided along commodity lines
o Coal/UCG
EPCs
. The company Tambo CSG Project partly overlies and is contiguous with
the western boundary of its Tambo Coal/UCG Project.
In addition, Lodestone maintains an interest in two gold-copper projects in central and northern Queensland.
energy (i.e.
coal, UCG and CSG) assets only.

2.1 Background
In 2008, Lodestone entered a series of farm-in agreements which provided the company with entry into two
energy properties in southern Queensland. These agreements are summarised as:
The Moreton Agreement - In June 2008, Lodestone entered into an agreement with Moreton Energy Pty
Capital
three coal
permit applications in the Beaudesert region of the Moreton Basin of southeast Queensland for a staged
consideration totalling 9 million fully paid shares and exploration expenditure of A$2 million over a period
of three years. This transaction was approved by Lodestone shareholders in September 2008.
The Tambo Agreements - In December 2008, Lodestone entered into two separate agreements with Tambo
progressively earn a 50% interest in a number of coal and
CSG tenements in southern-central Queensland. The total consideration for both transactions was A$10
million (A$5 million in exploration expenditure over the coal tenements and A$5 million in exploration
expenditure over the CSG tenement). These transactions were approved by Lodestone shareholders in June
2009.
Since the finalisation of these agreements, Lodestone and its respective joint venture partners have applied for a
number of coal permits contiguous with the tenements outlined in the Morton and Tambo Agreements. These
recent tenement applications are held equally (50:50) between Lodestone and its respective joint venture partner
(i.e., Moreton Energy at the Moreton Project and Tambo Coal & Gas at the Tambo Project).
In December 2009, Lodestone announced that it had entered into an agreement to acquire a 100% interest in
both the Moreton and Tambo Projects. Lodestone has commissioned WHK to provide an independent
report as to whether the proposed transaction is fair and reasonable to Lodestone shareholders as both Moreton
Energy and Tambo Coal & Gas are entities associated with Lodestone director, Mr Greg Baynton.
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WHK subsequently engaged Xstract to assist in its assessment of the technical merits and the fair market value
of Lodestone coal, UCG and CSG assets. Xstract understands that its Mineral Specialist Report will be
appended in its entirety to WHK Independent Expert Report to Lodestone shareholders.

2.2 Terms of Reference
This report has been prepared at the request of WHK, on behalf of Lodestone, to provide an independent opinion
, UCG and CSG assets located in Queensland. Xstract has not
been requested to provide comment on the fairness or reasonableness of any consideration in relation to
Lodestone
The conclusions expressed in this report are appropriate as at 26 February 2010. The valuation is only
appropriate for this date and may change in time in response to variations in economic, market, legal or political
factors, in addition to ongoing exploration results. All monetary values outlined in this report are expressed in
A$, unless otherwise stated.
In the execution of our mandate we have reviewed all relevant technical and corporate information made
available to us by the management of Lodestone, which we have accepted in good faith as being true, accurate
and complete, having made due enquiry. Lodestone directors have agreed in writing their obligation to provide
Xstract all material information for this purpose.
For the specific purpose of this report, Xstract personnel engaged on this project have not undertaken site visits
to Lodestone coal and CSG projects. Visits to the Lodestone offices in Brisbane were made on the 22
December 2009, 22 January 2010 and 23 February 2010 by the principal authors of this report, namely Mr Toby
Prior, Mr Alan Bayrak, Mr David Green and Mr Jeames McKibben. During these visits and associated
discussions, Xstract has reviewed the latest exploration results, geological sections and estimates provided by
Lodestone
nnel
Services P
MS , Colin
Nash and Associates Pty Ltd ( Nash ) and MBA Petroleum Consultants (
.
MS consultant, Mr Toby Prior, has assisted Xstract in its technical review of the
Tambo Coal/UCG Project. Mr Prior has not previously worked on any assignment for Lodestone
and considers himself to be independent for the purposes of this report. Xstract personnel have reviewed the
supporting data and underlying assumptions used by Mr Prior to assist in compiling the coal sections of this
projects as at the valuation date.
Xstract is not qualified to express legal opinion and has not sought any independent legal opinion on the
ownership rights and obligations that Lodestone may have pertaining to the respective mineral assets under
licence or any other fiscal or legal agreements that the company may have with any third party. However, we
have
information provided by Lodestone.

2.3 Competent Person Statement
The information in this report that relates to Exploration Targets and Exploration Results within both the Tambo
and Moreton Projects is based on information derived from data provided by the Queensland Department of
Water and Natural Resources, open file reports obtained via the Queensland Department of Mines and Energy
and recent drilling by Lodestone. This information was compiled by, or under the supervision of, Mr Jeff
Jamieson (ARMIT (Min.Eng.), FAusIMM CP(Min)). Mr Jamieson is a coal consultant with over thirty years
experience and is CEO of Lodestone Energy Limited. Mr Jamieson has sufficient coal experience to qualify as a
Mr Jamieson consents to the inclusion in the report of the
matters based on his information in the form and context in which it appears.
Xstract has reviewed and carried out high level
and considers the statements made in this report accurately reflects the status of exploration within the
tenements.
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2.4 Reporting Standards
This report has been prepared in accordance with the rules and guidelines issued by such bodies as the
and ASX which pertain to Independent Experts
Reports. Of particular importance to the preparation of publicly disclosed Independent Expert Reports in
.
In addition, authors of this report are either members of the Australasian Institute of Mining and Metallurgy
to prepare mineral asset valuations in accordance with the reporting
requirements as set out in the 2005 edition of the Code for the Technical Assessment and Valuation of Mineral

As this report has been prepared in accordance with the VALMIN Code, value is defined as
and we have therefore endeavoured to assess what a willing buyer and willing seller might use when preparing a
valuation in the context of an open and arm s length transaction.

2.5 Data Sources
In developing its technical assumptions for valuation, Xstract has relied upon information provided by
Lodestone and its consultants, as well as information gained from other public sources. Key sources are
outlined in Section 8.
Data for this review was provided by Lodestone technical personnel and consultants, JBMS (coal modelling)
Nash (photo-geological interpretation) and MBA (CSG/UCG), along with other publicly disclosed information.
The material on which this report is based consists of internal and open-file project memorandums, technical
reports and location plans, which were all provided by Lodestone and its consultants.
Xstract notes that it has been provided with commercially sensitive information relating to the interpreted
geological setting of the Tambo Project by Lodestone. Lodestone has informed Xstract that such information is
confidential in nature and whilst a high level written overview of this information has been provided in this
report, certain diagrams which outline the location, thickness and depth of the prospective horizons are not to be
included. Whilst this information has been considered by Xstract in forming its valuation opinion, as being
considered more accurate at present (i.e. water bore and petroleum well data). Xstract understands that work
will shortly commence to validate
interpretation against the historic borehole data.

3

TECHNICAL SUMMARY - LODESTONE
PROJECTS

3.1 Introduction
Following a recent restructuring of the company, its management and mineral assets, Lodestone key focus is
now directed towards the exploration and development of two energy projects in southern Queensland. Through
a series of farm-in agreements, Lodestone currently holds or is earning a 50% interest in several EPCs and an
ATP in the Surat and Clarence-Moreton Basins (Figure 3-1).
in Appendix A.
ergy
exploration project located in proximity to the regional township of Tambo and lying some 110 km northeast of
Charleville and 680 km west-northwest of Brisbane. With the project tenements extending over a 300 km strike
length along the western margin of the Surat Basin, Lodestone considers the Tambo Project offers a unique
opportunity for the discovery of a large scale thermal coal deposit and a deeper UCG and/or CSG deposit at
depths capable of supporting a commercially viable mining operation. To this end, Lodestone has commenced
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initial drilling on the Tambo Project, which follows a period of borehole and geophysical data acquisition,
analysis, interpretation, conceptual targeting and reconnaissance investigation following the acquisition of the
project tenements in June 2009.
The Moreton Project is located in close proximity to Beaudesert some 80 km to the south of Brisbane. The
former Strathnaver and Stansfield collieries and the Versdale Scrub coal deposit lie within or immediately
adjacent to the project tenements. The project is also supported by its proximity to major population centres,
access to existing road and railway infrastructure, Swanbank power station and potential domestic users in the
proposed Bromelton Development Area. Since farming into the project in 2008, Lodestone has set itself an
objective of defining sufficient coal to support a small scale mining operation and hauling to existing coal
handling facilities. Drilling of various prospective targets was undertaken in 2009.
L
quality) thermal coals, UCG or CSG, located in proximity to established infrastructure. The Morton and Tambo
Project tenements are at an early stage of assessment and as yet no JORC Code compliant Coal Resources have
been defined or gas reserves certified.

Figure 3-1:

Interests in Southern Queensland

3.1.1 Overlapping Tenure in Queensland
Queensland legislation currently allows for the grant of coal tenements (including UCG) under the
Mineral Resources Act 1989
Petroleum and
Gas (Production and Safety) Act 2004
administered under the MRA.
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The administration of CSG and UCG under different legislative regimes has created an issue involving
overlapping tenure.
To address this issue, the Queensland Government released the Underground Coal Gasification Policy
on 18 February 2009. The salient points of this policy include:
Except for those areas covered by three pilot plant projects held by Linc Energy, Carbon Energy
and Cougar Energy, where UCG and CSG tenements are currently overlapping, the policy states
that preference will be given to the holder of the CSG tenure
No further UCG pilot plants will be allowed (subject to Ministerial discretion)
For UCG tenements without overlapping petroleum tenure (as at the date of the Policy); or areas
that become free of existing petroleum tenure in future; or where the UCG tenure holder has the
consent of the CSG tenure holder (if any), the UCG tenure holder will have the right to apply for
Holders of coal exploration tenure, either granted or subsequently granted in relation to applications
lodged on or before the date of the Policy, and which are not subject to overlapping petroleum
tenure, will be eligible to nominate an interest in future UCG activity by making an application for
an EPS within 12 months of this policy. Within four years of this nomination (and depending on
the outcome of the consideration of the Government report on the UCG pilot phase), apply for a
Mineral Development Licence allowing for UCG activity, or relinquish the relevant EPS with
respect to UCG
An industry committee is to consider a regime for the grant of future UCG and CSG tenures. The
future regime may provide for no CSG tenure to be granted where there is an existing UCG tenure
and no UCG tenure where there is existing CSG tenure. It may also provide for the grant of future
EPSs through a competitive process, potentially similar to the present process for the grant of CSG
tenure; and
The policy requires a report on the outcomes of the pilot projects to be prepared by the
Environmental Protection Agency and a State Government appointed scientific expert panel
between December 2010 and December 2011, with the findings of the report to be presented to
Cabinet in 2011/2012. From that report, the State Government will evaluate the viability of the
UCG industry in Queensland. UCG activities may be constrained or prohibited if adverse findings
on the UCG technology are reported.
Accordingly there is no guarantee that further development of UCG will be permitted where there is
presently overlapping CSG tenure. There also exists a risk under the policy that future UCG activities
will be constrained or prohibited which may have a material effect on the future financial position and
performance of Lodestone.
ATP 1020 covers an area of approximately 2,000
km2 over the
Tambo Coal/UCG Project tenements providing for an integrated assessment of the coal, UCG and CSG
prospectivity of this area. In addition, Lodestone holds EPCs covering an area of some 12,000 km2 at
Tambo which are not overlain by other third-party held petroleum licences.
At the Moreton Project, only some 50 km2
existing petroleum tenure. EPC1313 is totally unencumbered.

-

3.2 Tambo Coal/UCG Project
Lodestone current interest
2

Earning 50% from Tambo Coal & Gas / 50:50 joint venture interest

Combined area (km )

21,481

Location

110 km north of Charleville and extending over a 300 km strike length from
65 km northwest of Roma to 75 km north of Tambo

Nearest Port

Gladstone / Brisbane
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Target

Thermal Coal and UCG

Project status

Early stage exploration

Recent activities

Photogeological interpretation, compilation of historical data, seismic data
reprocessing and drilling

The Tambo Coal/UCG Project covers an area of 21,481 km2 between Alpha and Roma in southwestern
Queensland (Figure 3-2). It adjoins EPCs held by other companies to the north and southeast. There are no coal
mines or gas production areas within the project area but extensive resources of both commodities have been
defined to the southeast and north.

3.2.1 Access and Infrastructure
Sealed roads provide access from Brisbane to Charleville in the south of the project area, and to Alpha
in the north. A rail line extends along the southern boundary to the port of Brisbane, whilst another line
to the north provides access to the port at Gladstone.
EPCs 1784 and 1786 lie approximately 10 km north of the Ballera to Wullumbilla gas pipeline, whilst
EPC 1719 lies immediately east of Blackall and adjoins the Gilmore - Blackall/Barcaldine gas pipeline.

3.2.2 Tenure Considerations
The Tambo Coal/UCG Project comprises 27 EPC applications, of which 7 have been granted to date
(Figure 3-2). Only EPCs 1414, 1415, 1417, 1418, 1481, 1482 and 1484 are the subject of the Tambo
Coal farm-in agreement, whilst the remaining EPCs are held in a 50:50 joint venture with Tambo Coal
& Gas. Details of the Tambo Coal farm-in agreement are outlined in Section 2.1.
The original farm-in portfolio of seven coal tenements, and the petroleum tenement, ATP 1020 (refer to
Appendix A)
since registered a name change with ASIC and is now known as Tambo Coal & Gas Pty Ltd.
The status of the Tambo Coal/UCG Project tenements as at 26 February 2010 is provided in
Appendix A. When all tenements are granted Lodestone will have a total expenditure commitment over
the next five years in excess of A$28 million, with an initial yearly rental of A$1 million.
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Figure 3-2: Location of

Tambo Project

Tambo

Source: Lodestone

3.2.3 Geology
Regional Geology
The Tambo Coal/UCG Project is located within the southeast Eromanga Basin and western Surat Basin.
Both the Eromanga and Surat Basins are components of the Great Artesian Basin which is a JurassicCretaceous intra-cratonic basin that covers 1.7 million km2 of Eastern Australia. These basins
unconformably overlay the Permian Bowen and Gunnedah Basins.
Stratigraphy
The regional geology of the Surat Basin has been described in detail by Exon (1976, 1979) and Zillman
(1979). The Eromanga and Surat Basins contain sediments of fluvial and fluvial-lacustrine origin
deposited during the late Triassic to the early Cretaceous, followed by fluvial sedimentation in the
early-middle Cretaceous. A number of sedimentation cycles have been recognised in both basins which
are considered to be tectonic-eustatic cycles, related to varying tectonic activity in the active volcanic
arc which existed to the eastern margin of these intra-cratonic basins. The thickest sedimentation
occurred in the slowly subsiding Taroom Trough with up to 2,500 m
of sedimentary rocks
deposited.
The Jurassic and Cretaceous stratigraphy of the Eromanga and Surat Basins is shown in Figure 3-3.
The Early Jurassic was dominated by deposition of fluvial sands and silts forming the Precipice and
Hutton Sandstones with the intermediate Evergreen Formation. This was followed in the Middle
Jurassic by the generally finer grained sediments from a lower fluviatile-deltaic environment of the
Injune Creek Group. In the Late Jurassic to Early Cretaceous a more fluviatile environment was again
established. Since the Late Jurassic the Surat and Eromanga Basins have been stable with a marine
transgression in the Early Cretaceous which withdrew in the Late Cretaceous. Weathering of the land
surface during the Tertiary created a deep weathering profile which was largely stripped from the
northern areas of these basins by subsequent erosion.
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Figure 3-3: Stratigraphy of the Eromanga and Surat Basins

The Injune Creek Group in the northeastern Surat Basin was originally subdivided into eleven
lithostratigraphic units, of which six are within the Walloon Coal Measures. With regards to coal, the
most significant formations are the upper Juandah Coal Measures which is separated from the lower
Taroom Coal Measures by the Tangalooma Sandstone. The underlying Durabilla Formation is
variously identified separately or included in the fluviatile Eurombah Formation by different authors in
different parts of the Surat Basin.
The Walloon Coal Measures conformably overlie the Hutton Sandstone and are unconformably overlain
by the Springbok Sandstone. They consist of a fluvial-lacustrine succession dominated by sandstone,
siltstone, mudstone, limestone, ironstone, and coal in a series of fining upward cycles. Sediments were
deposited in a fine-grained meander belt river system. Constant channel switching produced a complex
depositional environment resulting in coal intervals of variable thickness with numerous clastic
partings. In the central and eastern Surat Basin there are numerous coal deposits in the Walloon Coal
Measures which form suitable accumulations for mining or gas extraction.
Above the Walloon Coal Measures there is a sedimentary succession containing sandstones, siltstones,
mudstones and thin banded coal seams. Coal has been recorded in the Westbourne, Orallo, and Bungil
Formations, as well as at the top of the Hooray Sandstone and in the Winton Formation.
Structure
The Surat Basin is bounded to the east by the Kumbarilla Ridge, to the southeast by the New England
Fold Belt, to the southwest by the Central West Folded Belt, and to the north by the Permo-Triassic
Bowen Basin. The basin is centred on the north-south trending axis of the Mimosa Syncline. The
subcrop of the Surat Basin extends in a generally east-southeast to west-northwest line from east of
Chinchilla to west of Mitchell where it converges with the more northerly trending Eromanga Basin.
The boundary of the two basins is considered to be the north-south trending Nebine Ridge. The strata
of the Surat Basin dip gently to the southwest and south whilst the Eromanga strata have a more
southwesterly direction. Major faulting within the basin predominantly mirrors basinal boundary faults
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of the underlying Bowen Basin. There is substantial folding across the basin, which is due to
compaction and draping, as well as some rejuvenation of older pre-Jurassic structures and faults. The
north-south trending Burunga Leichhardt Fault zone interrupts the eastern limb of the basin.
Coal Measures
Across the Surat Basin there have been several coal seam groups identified and correlated within the
Walloon Coal Measures. The Juandah Coal Measures generally contains five groups of coal seams. In
descending stratigraphic order these are the Kogan, Macalister (Upper and Lower), Wambo, Iona and
Argyle seam groups. Within the Taroom Coal Measures three groups are recognised, being the Auburn,
Bulwer, and Condamine.
Whilst coal seam groups can be identified over many kilometres it is not generally possible to easily
correlate individual seams over significant distances. These seams are highly variable in thickness and
are known to thin and split over hundreds of meters. Similarly, these seams and plies can rapidly
coalesce and form relatively thick coal intervals with minimal clastic partings. At Wandoan, these
concentrations of seams have formed deposits up to 15 m thick but with limited (2 to 5 km) extent.
Between depocentres, the seams may still exist but are thin and separated by various thicknesses of
lithic sediments.
Lenticular coal seams, up to 5 m thick, occurring within a broader (24 m) package of coal,
carbonaceous shale, siltstone and minor sandstone, have also been reported at shallow depths in the
early Cretaceous Winton Formation of the Eromanga Basin.
Quality
All of the known coal resources in the Surat Basin are low rank sub-bituminous to bituminous and are
of thermal quality. They are generally of moderate ash, high volatile, moderate energy but provide
excellent combustion and burn-out characteristics with minimal slagging and fouling problems, and low
levels of trace elements and atmospheric pollutants. They are also perhydrous and are potentially suited
to gasification or liquefaction to produce liquid fuels. Coals of the Walloon Coal Measures also contain
(up to 30 %) more organically-bound hydrogen than most other thermal coals which results in lower
combustion emissions of carbon dioxide (kg per MWh sent-out).
The coal resources in the Eromanga Basin are low rank, high ash, low volatile and poor specific energy.
Both Surat and Eromanga coals show improved quality characteristics after washing.
Tambo Project
Geology
The Tambo Project covers a strike length of more than 300 km over the western extent of the Surat
Basin and the southeastern Eromanga Basin. Whilst these basins are defined by the structural basement
high of the Nebine Ridge they contain sediments of the same age and origin. The mid to late Jurassic
Injune Creek Group is recognised in each basin but different formation names have been assigned to its
components. In particular the coal bearing Walloon Coal Measures of the Surat Basin are equated with
the Birkhead Formation of the Eromanga Basin.
The relationship of the lithostratigraphic cycles across the Eromanga, Surat, and more easterly
Clarence-Moreton Basins was recognised and discussed by Green & McKellar (1996). They identified
that the differing rates of subsidence and sediment accumulation in each basin resulted in thicker and
finer-grained sequences in the Surat and Clarence-Moreton Basins. However this interpreted thinning
of the coal-bearing stratigraphy may be an artefact of previous geological mapping in the region which
mismatched thestratigraphic units in the Eromanga Basin with those of the Surat Basin.
The stratigraphy of each basin was defined during the 1960s by the Bureau of Mineral Resources (now
Geoscience Australia) using separate geological teams to map the Eromanga and Surat Basins at
1:250,000 scale. The boundary between the areas of responsibility of two teams seems to coincide with
the boundary between the Surat Basin and the Eromanga Basin. Consequently different stratigraphic
units have been distinguished for each basin and the gap between these two data sets was arbitrarily
divided. The published stratigraphy has generally continued to be used by oil and gas explorers in the
Eromanga Basin and by coal and CSG explorers in the Surat Basin. Whilst extensive exploration for
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shallow coal resources in the Walloon Coal Measures has enhanced the understanding of the
stratigraphy in the Surat Basin, the Jurassic sediments of the Eromanga Basin have been largely ignored
for their coal potential.
A review of the established stratigraphy by Lodestone has led to its proposition that there has been a
mismatch of the stratigraphy west of Roma and across the Nebine Ridge, and that the Eromanga Basin
in the Tambo area is actually a western extension of the Surat Basin. Lodestone has questioned the
relationship between the mapped stratigraphic units and suggests that the Injune Creek Group may be
thicker in the Eromanga Basin than previously understood. That is, the unit previously mapped as the
Westbourne Formation west of Roma contains coal seams and may be a lateral equivalent of the
Juandah Coal Measures, and that the Birkhead Formation represents the lower Taroom Coal Measures.
Lodestone has sought to confirm this interpretation by compiling and evaluating all available technical
data and has proceeded with surface and sub-surface exploration to gain further evidence.

3.2.4 History
Xstract notes that previously much of the current Tambo Project area had Restricted Area status (as part
of RA 55) and hence the area was not available for coal exploration.
A summary of previous exploration of the area by private companies was provided by Muir and
Barrenger Muir , 2009, which is included below. These historic and current EPCs can be located on
(http://dme.qld.gov.au/mines.tenure_maps.cfm) and are shown in Figure 3-4.

Exploration was conducted over a period of about 4 years. A total of 10 non-cored holes were drilled,
with all but one geophysically logged. Some thin and banded coal seams were located, and two small
historic (sic) coal resources were defined (Munya, and Ninderra resources) for an aggregate 35 Mt insitu.

between 1979 and 1980/81, and coincides with an area immediately to the north of and adjacent to
EPCAs 1623 and 1624. Exploration conducted within EPC 263 in the late 1970s and early 1980s
included the completion of 6 drill holes, all of which intersected minor shallow coal seams between 40
and 80 m depth. These were interpreted as being within the upper Juandah Coal Measures. Seam
thicknesses were typically between 0.5 and 1.5 m.

Between 1980 and
is the only historical coal exploration tenement which has any overlap (partial or whole) with any of the
current Tambo application areas. Pacific Coal conducted an initial 6 months of scout mapping and
ground truthing in an effort to target its exploration effort and ultimately drilled 31 rotary holes,
including 8 partially cored holes. Seven (7) holes intersected minor coal seams, up to a maximum
thickness of 0.7 m.

Birkhead Formation might occur to the northwest, away from the Nebine Ridge. However, the
constraint imposed by the southern boundary of the Central Queensland Coal Reserve Area 55D
prevented application for potentially more prospective ground in the region of the Chesterton Syncline
(Hewitt, 1981). Although their tenement area was very
large, the drilling campaign completed by Pacific covered only a very small percentage of the tenement
area.
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The Operator of EPC 385 quoted the existence of coal known from previous work in the central-western
part of the tenement (EPC 263 Merivale) as being potentially significant and greater than 1 m in
thickness, at depths between 50 to 100 m. However, the Operator conducted no additional exploration
and relinquished the area as non-prospective for commercial-scale coal resources at that time (Alder,
1982).

This tenement is currently held by Cockatoo Coal and remains current. As such no new data is
available.
The area forms part of the Injune coal project mentioned below and contains cumulative coal thickness
in excess of 4 m.

This tenement held by Cockatoo Coal remains current and no new data pertaining to recent work is yet
available. The area is more or less coincident with an earlier tenement EPC259 (see above) dating
from the 1970s, and contains the previously-identified Munya and Ninderra inferred resources. The
-blocks
that were relinquished, within which no additional work was completed.

This is a current exploration area held by East Energy Resources Limited. The area was the subject of
an extensive exploration drilling program in 2008 resulting in an increase in, estimated in ground coal
target of 500 to 550 Mt

Xstract notes that more recent exploration and evaluation of this tenement has defined a JORC Code
compliant Inferred Resource of 1.2 billion tonnes of raw thermal coal of which 776 Mt occurs within a
10:1 cumulative vertical overburden ratio. A medium ash product can be produced from an average
7 m cumulative seam thickness with average yields of 82.6 % at F1.60 density.
EPC 1192
This is a current exploration area held by Argos (Qld) Pty Ltd. The area was granted in January 2008.
exploration results, potential, or the geology of the area. The tenement coincides with the known
location of the Hendon Park and Cornwall inferred coal resource areas, which lie close to the western
boundary of EPC 1192 and adjacent to EPCA 1623.
In the very few GSQ-drilled stratigraphic bores in the region, some coal has been reliably recorded and
it is mostly thin. These were fully-cored holes (from surface), and provide high quality, reliable and
accurate descriptions of the sections penetrated, and are also geophysically logged. Coal intersections
and relevant stratigraphy has also been identified by MBA (2009) for the following GSQ and petroleum
boreholes:
GSQ Augathella 3 - Several thin coal intercepts at about 600 m.
GSQ Augathella 1 - Rare, thin coal seams up to a maximum of 0.45 m thickness are recorded
within the Birkhead Formation.
AOP Balfour 1 - Coal occurrences were recorded in the Birkhead Formation, with the thickest coal
plies being approximately 3 m at depths between 615 and 745 m. An interval of coal 9 to 10 m
thick was found at 871 to 880 m depth, supposedly within the Evergreen Formation. Lodestone has
questioned the stratigraphic assignment in this hole.
Donnybrook 1 - Includes about 10 m of coal in the Walloon Coal Measures section.
Don Juan 1 - Includes about 15 m of coal in the Walloon Coal Measures section.
Valetta 1 - Coal was recorded in the Birkhead Formation.
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Figure 3-4: Historic EPCs Located within P

Tambo Project Tenements

3.2.5 Evaluation by Lodestone
Lodestone contends that the stratigraphic units of the Eromanga and Surat Basins are the same and that
the coal bearing Surat Basin units extend further to the west into the shallow section of the Eromanga
Basin. The company suggests that some units of the Injune Creek Group have been incorrectly
identified and may indicate a thicker sequence of the Walloon Coal Measures in this western area than
previously understood. This is due to the presence of coal seams within the Westbourne Formation, as
well as the Birkhead Formation, which has led to its proposal that these may represent equivalents of
the Juandah and Taroom Coal Measures respectively and that significant thicknesses of coal-rich
sediments may exist. Lodestone has also identified the Winton Formation in the uppermost section of
the Eromanga Basin (and in the vicinity of Blackall) to be prospective for shallow coal deposits.
To investigate this hypothesis, Lodestone has acquired all available water bore data for the area, as well
as any GSQ stratigraphic borehole data and open file drilling results from the area. Given the various
data sources, this borehole data is of varying age, quality and reliability and has been reformatted where
possible into a digital database for evaluation. All borehole collar elevations have been adjusted to a
single datum assuming that the location is correct. This is based on Shuttle Radar Topography Mission
SRTM
DEM data with an accuracy of +/- 10 m. Stratigraphic units have
s
been identified and labelled with both the historically defined stratigraphic unit and
reinterpreted unit. Coal seams have been identified and labelled to enable evaluation of the depth,
thickness and extent of any potential resources. This database was then provided to JBMS for further
evaluation and modelling.
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Photogeological Study
A 1:100,000 scale photogeological study was initially conducted over an area of 11,700 km 2 between
Tambo and Augathella by Nash. The objective of the study was to investigate the local stratigraphy and
CSG exploration in the region. The study was carried out using three d
images prepared from detailed satellite imagery and topographic data.

stereoscopic

junction with the known Surat Basin stratigraphy (Figure 3-5).
provides definition
of the poorly-exposed Mesozoic strata in the study area and has clearly identified discernable
stratigraphic units continuing from the Surat Basin into the Eromanga Basin. Nash has identified some
significant errors in the published geology over the study area which challenges the previous
major facies change across the Claraville lineament (a north-south trending structure between Roma and
Mitchell) marked by a substantial sandstone dominated package to the west, and some significant
unconformities. This transitional upper Surat Basin sequence displays strong lateral changes in
thickness and continuity and is interpreted to thin to the west over the Nebine Antiform. Available
borehole data suggests that coal measures do exist within this package and potentially represent an
tion that the
coal bearing strata in the study area may be the lateral equivalent of the Walloon Coal Measures and
may be thicker than previously understood.
Data Review
To demonstrate its concept, Lo
modelling consultant, JBMS, was asked to produce a
geological model of the Tambo project area in September 2009. Data was supplied by Lodestone and
consisted of borehole collar and lithology information for 2,400 boreholes. All boreholes were
evaluated with some being removed from the database following validation and data modelling.
The majority of borehole information comes from water bores with the remainder being oil and gas and
GSQ boreholes. The water bores date back to the early 1900s. The exact locations of the boreholes are
considered unreliable and cannot be verified but should generally be in the correct property. None of
these boreholes have any downhole geophysical information and the lithology was generally recorded
by the driller. The oil and gas boreholes were during the 1960s while the GSQ boreholes were
completed in the mid 1980s. The GSQ boreholes are almost fully cored and have been geophysically
logged for gamma, spontaneous potential, resistivity and sonic. All borehole locations are shown on
Figure 3-6. Xstract notes that whilst Figure 3-6 shows the presence of numerous holes throughout the
Tambo area, the majority of these are water bores which are shallow in nature and of poor reliability. In
general, the reliable holes are relatively few and widely spaced.
Most of the boreholes contain a simple description of the lithology for each interval in the borehole.
Some boreholes have substantial intervals of interbedded sediments which cannot be reliably
distinguished into their component units. In some cases the recorded coal intervals are very thick and
most likely represent an interbedded sequence of coal, carbonaceous mudstone and labile partings.
There are a small number of boreholes where the lithology hasn't been noted although the formations
have been labelled. The origin for determination of these formation names is unknown.
The labelling of each formation and the conversion from the original Eromanga Basin formation
nomenclature to the equivalent Surat Basin nomenclature within each borehole was accepted and
modelled by JBMS as received from Lodestone. Both the original and alternate stratigraphic
nomenclature was recorded in each borehole.
Coal horizons within the Taroom and Juandah Coal Measures were identified and labelled where
recorded. These were assessed to determine the total thickness of coal for these boreholes and the depth
of occurrence. This evaluation also enabled assessment of total waste thickness and strip ratios for each
borehole. However there has been no assessment of the potential coal resources within the Tambo
Project. All borehole locations are shown on Figures 3-7 and 3-8 with indications of the cumulative
coal thicknesses within each of the Juandah and Taroom Coal Measures.
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Stratigraphic formations were interpolated into each borehole and structural models created from the
Hutton Sandstone through to the Springbok Sandstone, and including the potential coal-bearing Taroom
and Juandah Coal Measures. Topography was modelled using borehole collars. The possible outcrop
of the top of each coal measure sequence was determined and these lines are shown with 100 m and
200 m depth to roof contours on Figure 3-8. There has been no evaluation undertaken to determine the
base of weathering.
From the dataset supplied, 331 boreholes were used to create the structural model. Of these, 134
boreholes intersected the Juandah Coal Measures with 32 recording intersections of coal. The Taroom
Coal Measures were intersected in 117 boreholes with 20 recording intersections of coal. The details of
borehole numbers and coal intersections are provided in Table 3-1. Cross sections of the modelled
stratigraphy are provided as Figure 3-10 with their locations shown in Figure 3-6.
The model used data available as at 18 September 2009. New borehole information is available but was
unable to be reviewed and included in the interpretation by JBMS due to time constraints. The new
borehole data identifies some additional coal intersections in the northern tenements.
Additional data was provided for the Blackall tenements (EPCA 1719 and EPC 1993) which contain
probable Winton Formation sediments including coal seams. These boreholes have been examined and
those with coal identified on Figure 3-9.

P1109_WHK_Lodestone_20100517_Final.doc

Page 16

Figure 3-10: Schematic Cross Sections
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3.2.6

Exploration Potential
Coal Resource Potential
The Walloon Coal Measures of the Surat Basin contain numerous and widespread commercial coal
resources, ranging in size and scale from small (i.e. less than 30 Mt at the Bymount deposit) to very
large (i.e. more than 1 billion tonnes at Wandoan)
-scale coal
resources, together with accompanying CSG fields whose early revenues are sufficient to justify and
support the development of an eventual 20 to 30 million tonnes per annum
export mining

To fulfil this objective, it would be necessary to locate Measured and Indicated Coal Resources of at
least 0.5 billion tonnes. This resource would be an aggregate of multiple deposits of smaller tonnage in
Support for this concept is provided
recently reported an Inferred Resource of 1.2 billion tonnes of raw thermal coal.

the Walloon Coal Measures of the Surat Basin are estimated to host more
than 4 billion tonnes of in-situ raw thermal coal at shallow depths (Mutton, 2003). In 2006, the
Queensland Department of Tourism, Regional Development and Industry released a presentation titled
which estimated the remaining thermal coal resources within the Surat Basin at 6.3 billion tonnes.
All of the known resources are thermal quality with the rank indicating that coking quality coal will not
occur in the Surat Basin. Coal production from within the Walloon Coal Measures in the Surat Basin
dates from at least as early as 1914. Current mining operations are at Wilkie Creek and Kogan Creek
with operations around Wandoan planned to commence in 2011, and others planned once the Surat
Basin Rail link from Wandoan to Gladstone is completed. All existing mining operations are surface,
open-cut mines, and it is unlikely that underground longwall-style operations will be developed in the
Surat Basin in the near future due to the abundance of shallow resources and the general lack of
continuous thick seams.
The known coal deposits in the Surat Basin display highly variable seam thicknesses with areas of
coalescence and splitting. Whilst most parts of the Surat Basin contain some coal seams it is only in
limited areas that the seams thicken and coalesce sufficiently to form an economic resource. These
te
and define them.
There are a number (250) of boreholes in the Tambo Project which have been interpreted to intersect
either coal-bearing sequence of the Walloon Coal Measures. Additional boreholes located adjacent to
Lodestone tenements support the concept that the Walloon Coal Measures continue into the Tambo
project area. Whilst previous drilling within the Tambo Project has reportedly intersected up to 30 m of
coal, these intercepts are likely to comprise interbedded coal, carbonaceous sedimentary units and
clastic partings. This indicates that there is some potential for identifying area of thicker coalesced coal
seams within the Tambo Project area.
In general, however, most of the boreholes in the Tambo Project which have identified coal seams have
composite coal thicknesses of less than 5 m and are generally more than 5 km apart. Of the 101 coal
seam intersections (49 JCM, 52 TCM) there are 52 (32 JCM, 20 TCM) which occur within the
tenements currently held or applied for by Lodestone. A number of these intercepts are at depths of less
than 100 m and thus have the potential to be developed by open pit mining whilst deeper seams may
support a CSG or UCG resource.
At this stage, no coal
nd the data used to
formulate the conceptual coal distribution is considered by Xstract to have a low reliability. However,
the general absence of previous coal exploration and the occurrence of coal intercepts within water
bores, including some substantial (i.e. greater than 10 m) intervals in isolated boreholes, in the project
tenements suggest there is good potential to discover and define a significant coal resource in the
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s of more than 5 m
over a 5 km area then a resource of 150 Mt could be defined
. If a number of
were located, then a substantial coal inventory is likely to result. By comparison of
the size of the Tambo Project area with the Surat Basin there is the potential to identify numerous
depocentres and consequently define a resource of similar size (Figure 3-11). This will require
substantial drilling and evaluation. After first verifying the presence of coal seams and the continuity of
the Walloon Coal Measures into the Tambo tenements,
focus will need to be on identifying
shallow, thick or coalesced seams with potential for economic extraction in order to define a coal
resource.
Figure 3-11: Comparison of the Total Area of the Tambo Project Relative to the Defined Surat Basin

Source: Lodestone

UCG Resource Potential
As noted in Section 3.2., holders of coal exploration tenure (i.e. EPCs) within Queensland must
nominate an interest in future UCG activity prior to the 18 February 2010. Lodestone has advised
Xstract that applications for a UCG-specific EPS have been lodged for EPCs 1414, 1415, 1417, 1418,
1481, 1482, 1484, 1622, 1624, 1632, 1633 and 1644.
Most coals can be developed for UCG, but it has particularly strong attraction for coals that are
unsuitable for conventional mining, either because of quality considerations, thickness or depth of
burial. Key determinants for a suitable UCG project include:
The coal seam should ideally be between 200 and 600 m depth and preferably deeper than 300 m.
Seams at depths exceeding 600 m are likely to have low permeability (<1 millidarcy) thereby
reducing gas flows and productivity.
Coal seam thickness should be greater than 5 m, although a number of operations have successfully
exploited thinner seams (i.e. Linc Energy uses a 3 m thickness criteria to develop UCG). Seam
thickness determines the cost and efficiency of the burn.
Ash contents below 60% with low ash contents being the most suitable.
Coal quality (calorific value)
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Coal continuity. Minimum structural disturbance of the coal seams and coal seams need to be
continuous. Faulting or intrusions can block flow or permit gas leakage.
The permeability of coal. Permeable zones may provide a conduit for groundwater into the
gasification area. Permeability is controlled by the coal seam depth, stress regime and degree or
coal fracturing (or cleating). In general, coal permeabilities increase with maturation, coal rank and
vitrinite content.
Rock units above and below the coal must not be active aquifers (to avoid potential pollution of the
water supply and interference with the gasification process).
The UCG prospectivity of an area depends on a number of factors. There is no standard evaluation
procedure considering all effective parameters in UCG resource assessments. The difficulty of the
evaluation derives from the complexity of the coal and geological setting in which there are many
unknown variables. These variables include:

Bearing the constraints listed above in mind, Xstract reviewed Lodestone Tambo Project tenements
for their potential to host coals suitable for UCG. Waterbore and petroleum well information was used
to assess the thickness and depth of the coal seams within the Tambo Project area. Whilst numerous
coal intercepts are recorded within this dataset, some limitations were apparent including:
The distribution of data across the tenements is not consistent and hence the information available
was not sufficient to evaluate the coal distribution and thickness reliably.
Coal seam thicknesses may vary over short distances. Local variations in coal thickness will not be
captured due to the sparse data and its distribution.
Deep petroleum wells typically bypassed shallow coal seams and limited detail documentation of
these coals is evident within well completion reports.
Due to the limited data, Xstract has had to make a number of assumptions in order to estimate the UCG
potential of Lodest
.
Of the total area currently held by Lodestone, between 10% and 30% is available for UCG
development given the depth of the coal seams, uncertainty associated with coal seam continuity,
likely presence of faulting and gas contamination effects associated with any unforeseen igneous
intrusions (Figure 3-12).
Prospective coal seams are restricted to depths between 100 and 600 m below surface and are based
on geological interpretation from data provided by Lodestone.
Minimum coal thickness of 2 m.
Based on previous studies, the Walloon Coal Measures are not considered to be hydraulically
connected to water bearing aquifers. Leakage from overlying and underlying aquifers is considered
negligible due to the presence of fine grained sediments.
The coals of the Juandah and Taroom Coal Measures have ash contents of 28% and 31.3%
respectively.
The coals of the Juandah and Taroom Coal Measures have vitrinite contents higher than 70%.
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Figure 3-12: Depth to the Top of the Walloon Coal Measures

Based on the available water bore and petroleum well data within a 10 km radius of ATP 1020, in-situ
energy values were estimated. To decrease the level of uncertainty and include variations in coal seam
characteristics, Xstract adopted a probabilistic approach for its UCG assessment.
Deep Permian coals in ATP 1020 were not assessed as they were considered by Xstract to be too deep
to be prospective for UCG and except where there is overlap with EPCs the current legislation in place
in Queensland, an ATP does not provide the rights to UCG.
presented in Table 3-2.
Table 3-2: Estimated In-situ Energy within Lodestone
Tenements

Nominated UCG and Other Non-overlap

P90 Estimate
(PJ)

P50 Estimate
(PJ)

P10 Estimate
(PJ)

UCG
Nominated

EPC

Yes

1414

Low prospectivity

-

-

-

Yes

1415

Walloon and Permian

9,881.39

17,981.12

30,993.99

Yes

1417

Low prospectivity

-

-

-

Yes

1418

Walloon and Permian

7,817.49

21,015.22

42,753.79

Yes

1481

Low prospectivity

-

-

-

Yes

1482

Walloon and Permian

16,062.55

41,625.64

92,455.11

Yes

1484

Low prospectivity

-

-

-

Yes

1622

Low prospectivity

-

-

-

Yes

1624

Low prospectivity

-

-

-

Yes

1632

Low prospectivity

-

-

-

Yes

1633

Low prospectivity

-

-

-

Yes

1644

Walloon and Permian

8,271.00

27,708.89

58,272.58

No

1794

Walloon and Permian

13,235.62

47,576.89

Prospective seam

Total
55,268.05
155,907.76
*Xstract has only valued those tenements where Lodestone has nominated UCG.

Low prospectiv
been assessed.
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Proposed Exploration
Lodestone has planned a programme of drilling over the Tambo Coal/UCG Project to locate and define
coal resources and assess the UCG potential. An initial plan of approximately 120 sites have been
located and split into a high priority group and a secondary list. These priority sites are generally in the
same location as historical water bores to confirm the presence of coal seams whilst others will seek to
confirm the modelled stratigraphy and extend the understanding of coal seam distribution. It is
estimated that this drilling programme will take place over the next two years and will require 20,000 m
of drilling at a cost of approximately A$7 million. The total budget of A$41 million for the granted
EPCs has been divided over the 5 year term of the EPC tenure and allows for concept and prefeasibility
studies in Years 3 to 5.
An initial programme of 14 boreholes with a total budget of A$400,000 will be drilled to prove
s concept in the EPCs which have been granted to date. Eight of these boreholes will be in
EPC 1623 with the other six split across the other EPCs. These boreholes are intended to continue to
500 to 600
to the
coal measures. Samples of both coal and adjacent strata will be collected to determine coal quality and
strata
in the Tambo area represent a western extension to the Surat Basin.
Preliminary activities to enable field work have been completed in some areas and drilling has
commenced. These preliminary activities have included cultural heritage agreements and surveys,
meetings with landholders and local community groups, appointment of drilling and geological
contractors as well as personnel to manage safety, health, and environmental ( SHE ) requirements.
Planning of future drilling programmes will be dependent on the granting of EPC applications,
suitability of location of proposed sites, and availability of drilling and field service providers at the
time.
Old seismic line data has been acquired and is being reprocessed to enable better interpretation of the
upper 300 m which was ignored by the original explorers who were looking for deeper oil and gas
resources.

3.3 Tambo CSG Project
current interest
2

Earning 50% from Tambo Coal & Gas

Combined area (km )

6,622

Location

Situated over the township of Tambo

Target

CSG associated with the Walloon Coal Measures

Project status

Early stage exploration

Recent activities

Data compilation

3.3.1 Access and Infrastructure
The Tambo CSG Project comprises a single granted ATP 1020
coal tenements along its eastern margin (Figure 3-13). The status of ATP 1020 as at 26 February 2010
is provided in Appendix A. The township of Tambo lies in the northwestern corner of the tenement.
ATP 1020 lies approximately 120 km north of the Ballera to Wullumbilla gas pipeline and 80 km to the
east of the Gilmore - Blackall/Barcaldine gas pipeline. ATP 1020 lies to the west of the established
CSG fields of the Surat Basin and to the east of the Adavale Basin gas fields (Figure 3-14). For details
regarding other available infrastructure to the project, refer to Section 3.2.1.
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3.3.2 Tenure Considerations
ATP 1020 is the subject of the Tambo Gas earn-in agreement, details of which are outlined in Section
2.1.
Exploration within ATP 1020 is excluded from a number of small reserves surrounding Tambo and
along the main highway. Details of the status o
total expenditure commitment over the next four years for ATP 1020 is A$12.25 million.
Xstract understands that there are currently no Native Title issues associated with ATP 1020.

3.3.3 Geology
The regional geology of this area which is interpreted by Lodestone to be a western extension to the
Surat Basin is discussed in Section 3.2.3.
The Middle Jurassic-aged Walloon Coal Measures are the predominant source for CSG production
within the Surat Basin. Within the Walloon Coal Measures, the Juandah Coal Measures are typically
the most prospective stratigraphic horizon for CSG. The Juandah Coal Measures comprise five groups
of coal seams. In descending stratigraphic order these are the Kogan, Macalister, Wambo, Iona and
Argyle Seams.
Elsewhere within the Surat Basin, gas contents for the Walloon Coal Measures range from 1.15 to 13.17
m3/t (dry and ash free ( daf )) and average 5.18 m3/t (daf). However, there
is considerable variation in the gas content within individual seams and across the northern Surat Basin.
In general, there is a linear increase in gas content with increasing depth. However, there are some
exceptions which do not follow this trend. These exceptions are likely to reflect the associated
geological structure of the host coal seams and the presence of intrusions. Typically, coals shallower
than 250 m depth have an average gas content of 3.5 m3/t, as above this depth the pressure is likely to be
insufficient to constrain the escape of gas from the coal.
Within the Juandah Coal Measures, the Macalister Upper and Macalister Lower seam groups tend to
have, on average, a lower saturation value (61%) than the lower coal seam groups (i.e. Nangram,
Wambo, Iona and Argyle which have a have an average saturation of 92.6%).
Furthermore, the Kogan and Macalister seams have a higher gas adsorption capacity than the Wambo,
Iona and Argyle seams.
Permeability of the Walloon Coal Measures across the northeastern Surat Basin ranges from less than
1
mD to greater than 500 mD. In general, the Walloon Coal Measures show a good
range of permeability for commercially viable CSG developments.
The lower part of Walloon Coal Measures is known as Taroom Coal Measures. In general, the Taroom
Coal Measures located elsewhere within the Surat Basin have a gas content of 6 to 7 m3/t and an ash
yield of 30 to 33%. These measures also have a higher ash content than the Juandah Coal Measures.
In addition to the coal seams of the Jurassic Walloon Coal Measures, a number of deep petroleum wells
sited for conventional gas plays on anticlinal features within and adjacent to ATP 1020, reportedly
intersected deep Permian coal seams at downhole depths ranging from 1,300 to 1,500 m (Balfour-1,
Westbourne-1 and Barwinock-1). Furthermore, to the north of ATP 1020, Permian coals of the
Bandanna (or Rangal) Formation crop out and dip to the south beneath the permit. Importantly,
Permian-aged coals are the primary target for CSG exploration in the Galilee Basin (i.e. to the north of
ATP 1020).
Importantly, the only gas data available is from the Barwinock-1 petroleum well, which shows that the
deep Permian coals have an associated gas anomaly. Such an anomaly is less evident in the Jurassic
Wallon Coal Measures. Furthermore, Barwinock-1 indicates that the Toolebuc Shales possess a gas
anomaly. Elsewhere within the Surat Basin the Toolebuc Shales are being assessed for their shale gas
potential.
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Figure 3-13: Location of ATP 1020 Relative to
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Coals within the Permian sequence are typically strong seismic reflectors, a characteristic which is
evident in the area surrounding ATP 1020. This reflector provides evidence of coal however it does not
provide information relating to coal thickness or quality. The only available data relating to the gas
potential of these Permian coals in proximity to ATP 1020 is from deep petroleum wells. Gas data from
Barwinock-1 (located to the west of ATP 1020) indicates that there is no significant methane
concentration within the Walloon Coal Measures but appreciable gas contents are evident in the
Permian coals (Figures 3-15, 3-16 and 3-17).
Gas content values range from 2 to over 6 m3/t (raw) in the Galilee Basin (located to the north of ATP
1020) but it may even be higher in thermally mature areas. Xstract notes that many of these holes
within the Galilee Basin were sited for conventional gas accumulated in sedimentary traps over Permian
anticlinal features, not for CSG plays within synclinal, basin structures. Petroleum exploration wells
show that potential gas pay zone thicknesses in Permian zone range from 5 to 10 m in ATP 1020.
Figure 3-15: Permian Sequence in Balfour-1
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Figure 3-16: Permian Sequence in Barwinock-1 (high methane contents)

Figure 3-17: Permian Sequence in Westbourne-1
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3.3.4 History
The exploration history of the Tambo Project area is discussed in Section 3.2.4.

3.3.5 Gas-In-Place Estimation
Xstract notes that CSG exploration is not sufficiently advanced within ATP 1020 to accurately estimate
Estimates of gas and coal
resources depend directly on net-coal thickness, gas content, coal density, and ash yield, and indirectly
on coal rank, structure, hydrogeology, and topography. However, much of the previous water bore,
petroleum and GSQ drilling conducted over and adjacent to the property did not assess these
parameters.
, and for the purposes of this evaluation only, Xstract has endeavoured to
estimate the potential gas-inbeing mindful of constraints listed above. In order to do so, Xstract divided the project into a rough
polygonal area and then applied CSG depth limits to outline prospective areas. Clean coal thickness
and gas content values were then assigned to each polygon, and the coal and CSG contents within each
polygon were estimated. Assumed gas content values for each grid were applied using the range of
values evident elsewhere within the Surat Basin.
GIP estimates are based on polygonal
resource estimation techniques using the borehole and petrophysical database provided by Lodestone.
Assumptions used by Xstract in its GIP estimate include:
Only coal seams below 250 m depth were used to delineate prospective areas.
Between 40% and 60% of the tenement contains coal seams below 250 m depth. Due to the lack of
historic drilling data, the largest uncertainty is the extent of the coals and their distribution across
ATP 1020.
Coal thicknesses range between 2 m and 15 m.
Coal thickness was based on a density cut-off level as evident in the Barwinoch-1 petroleum well
(i.e. one well only) and other geological reports. The paucity of density logs from previous
petroleum wells in the area means thickness assessments are difficult for ATP 1020.
Gas contents range between 3 and 8 m3/t. As noted previously, there is no direct gas measurement
data for the coals within ATP 1020. Gas contents for the Walloon Coals typically range from 1.15
to 13.17 m3/t (daf) and average 5.18 m3/t.
d in Table 3-3 and Figure 318.
Table 3-3: In-situ Energy Probability Table for Jurassic and Permian Coals in ATP 1020
P90
Estimate
(PJ)

P50
Estimate
(PJ)

P10
Estimate
(PJ)

Walloon Coal Measures

2,345

4,636

7,944

Permian Coals

1,971

3,094

4,794

Coal Measure

Total
4,316
7,730
12,738
N.B. The in-situ energy ascribed to the Walloon Coal Measures includes data from AOP Balfour 1
which intersected a thick coal interval supposedly within the Evergreen Formation

expected from early stage exploration projects such as ATP 1020, since they contain undiscovered
(recoverable and unrecoverable) volumes of gas. Low (10th percentile - P10), best (50th percentile P50) and high (90th percentile - P90) estimates of recoverable gas were made using probabilistic
methods and a recovery factor of 45% applied to indicate the range of likely Prospective Resource
outcomes.
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Once discovered, these Prospective Resources must progress through a project based framework to
determine the likely project economics and recoverable volumes. This framework is designed to
progress these Prospective Resource estimates from Low ( P10 ), Best ( P50 ) and High ( P90 )
estimates to 1C, 2C and 3C Contingent Resources for potential developmental planning and sales.
Figure 3-18: In-situ Energy Frequency Distributions for Jurassic and Permian Coals in ATP 1020

Reserves are defined by Petro
as those quantities of
petroleum anticipated to be commercially recoverable by: application of development projects to known
accumulations; from a given date forward; and, under defined conditions. Reserves must satisfy four
criteria in that they must be discovered, recoverable, commercial, and remaining (as of the evaluation
date) based on the development project(s) applied. This means Reserves must be determined in
conjunction with a specified commercialisation strategy (e.g., eminent contract/development, spot sales,
third-party infrastructure project, etc.). From there, Reserves may be sub-classified based on project
maturity and/or characterised by development and production status (PRMS).

3.3.6 Exploration Potential
In assessing the CSG potential of ATP 1020, Xstract notes the following:
The project is located in proximity to gas distribution infrastructure and markets, as well lying
approximately 200 km west-northwest of the Lacerta and Don Juan gas fields (refer Figure 3-14)
coal bearing
stratigraphy of the Surat Basin continues westwards at shallow depths
Large concession blocks of land are available for development
Numerous companies are looking for joint venture partners
Possible use of open hole completions with under-reaming
Field)
The presence of coal has been identified in many water bores and petroleum wells throughout the
area, with most coals occurring at depths capable of supporting CSG resources
There is limited information about the extent and continuity of the coal seams present within ATP
1020 and what information is available suggests there is significant variations in coal thickness
Anecdotal evidence suggests that gas was observed in a number of wells but the source and content
of these gases remains unknown
Based on historical deep drilling in adjacent areas, additional gassy, deep Permian aged coal seams
(>1,400 m) may occur within ATP 1020
There is currently no gas content and saturation measurement data available within ATP 1020
Similar, due to the lack of previous drilling the gas quality and gas composition remains unknown.
If impurities such as CO2 are associated with methane, the CSG quality and market value for the
gas (and hence project value) will decrease
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The paucity of technical data means there is considerable risk associated with the continuity of the
coal seams
The thickness of coal within ATP 1020 will have a material impact on project economics going
forward. If the coal thickness is not uniformly distributed, this will affect the commercial
prospectivity of the coal seams
Water quality and water disposal options are unknown and will require a water management plan

and Lacerta gas fields, there are a number of factors which may influence the CSG potential of the area
and these may change over relatively short distances. Coal geometry, development, burial history, gas
generation potential and gas capture characteristics may be significantly different to the established gas
fields and needs to be assessed by future exploration programmes.
Future assessments of the CSG potential of ATP 1020 are likely to require the following as a minimum:
Detailed geology and geophysical surveys to gain a greater understanding of the coal thickness,
quality and extent of coals within the tenement, as well as to establish the CSG potential of the area,
coal and reservoir characteristics for production and the likely recovery of gas
Develop a conceptual geological model and structural interpretation for the prospective area based
on well data, geophysical surveying and future drilling results.
Concerted exploration and pilot drilling programmes
Definition of the composition and content of the CSG within the coals and evaluate the CH4 and
CO2 distribution patterns
Evaluation of potential for gas production.

3.4 Moreton Project
Lodestone current interest

Earning 50% from Moreton Energy / 50:50 joint venture with Moreton
Energy (EPC 1524 only)

Combined area (km2)

453

Location

East, west and south of Beaudesert, 80 km south of Brisbane

Nearest Port

Brisbane

Target

Thermal Coal and UCG

Project status

Early to advanced stage exploration

Recent activities

Exploration drilling

3.4.1 Access and Infrastructure
Moreton Project comprises four EPCs located to the east, west and south of the town of Beaudesert, in
Ipswich (Figure 3-19). The southern tenements (EPCs 1313 and 1524) straddle the Queensland
South Wales border.

New

The project tenements are well serviced by existing and proposed infrastructure including:
Major sealed roads such as the Beaudesert
Beenleigh, Beaudesert-Boonah and Boonah
Rathdowney Roads, as well as the Mount Lindsay Highway. Sealed and unsealed local roads and
property tracks provide access within the project tenements
the North Coast interstate and Beaudesert branch railway lines, which connects the project to the
Port of Brisbane (some 80 km distant)
the Swanbank power station
the proposed Lions Way gas pipeline extending over 145 km from Casino (NSW) to Ipswich
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the proposed Logan River Dam site, and
the proposed Bromelton Development Area.
Tributaries to the Logan and Albert Rivers cut across the project tenements and generally drain
northwards. The northern tenements are characterised by generally flat, open grazing land adjacent to
residential populations and industrial estate zones. In contrast the southern tenements contain
undulating to mountainous terrain capped by basalt and sandstone surrounding the Lamington National
Park.
Figure 3-19:

/UCG Project Tenements

Source: Lodestone

3.4.2 Tenure Considerations
The four EPCs comprising the Moreton Project can be broadly divided into two areas; a northern area
and southern area (Figure 3-19). The northern tenements (EPCs 1299 and 1302) are not contiguous and
cover the townships of Bromelton and Beaudesert (in part Figure 3-20). The southern tenements
(EPC 1313 and 1524) form a coherent package along the Border and McPherson Ranges, Lamington
National Park and the Queensland-New South Wales border. The status of the Moreton Project
tenements is provided in Appendix A.
Project tenements is A$1.82 million over three years.
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Only EPCs 1299, 1302 and 1313 are the subject of the earn-in agreement with Moreton Energy, whilst
EPC 1524 is held in a 50:50 joint venture with Moreton Energy. Details of the Moreton earn-in
agreement are outlined in Section 2.1.
In regards to existing restrictions over the current tenure, Xstract notes the following:
Three registered cultural heritage sites exist within the central portions of EPC 1299 and the
intrastate railway cuts north-south through the project. The tenement is further restricted to the east
by the proposed Logan River Dam. Given the project covers a relatively small area, there is limited
space available should future development be warranted.
Of particular importance to the future development of EPC 1302 is the location of existing and
proposed residential estates on the eastern fringe and to the north of Beaudesert (Figure 3-19). Ongoing exploration activities are likely to be impeded by land access and landowner compensation
claims. In the event that exploration outlines an economically viable coal deposit, Lodestone is
likely to encounter significant opposition to mine development.
EPC 1313 is located adjacent to environmentally sensitive areas surrounding the Lamington
National Park and in the foothills to the Border and McPherson Ranges and the headwaters of the
Albert River. There are a number of exclusion zones within the current tenement, particularly in
the far west and far east of the tenement area in proximity to the designated national park.
Significant portions of the western, southern and east margins of EPC 1524 are designed as
exclusion zones, and would require special permits to conduct exploration.
Figure 3-20: Locat

Relative to the Beaudesert and Bromelton
Residential Area

3.4.3 Geology
The regional geology of the Beaudesert area is dominated by sedimentary and volcanic units of the
Clarence-Moreton Basin. The Clarence-Moreton Basin is an arcuate, intracratonic basin stretching over
a 400 km length and up to 120 km wide within northeastern New South Wales and southern
Queensland. The Clarence-Moreton Basin is depositionally contiguous with the Surat Basin to the west
and overlies the Ipswich Basin. Tertiary-aged intrusive bodies of the Mt Warning Complex separate the
Queensland New South Wales portions of the Moreton Basin.
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The Clarence-Moreton Basin comprises relatively undisturbed volcanic and sedimentary rocks of
Triassic and Jurassic age. The Basin is divided into two north trending sub-basins by the South
Moreton Anticline/Richmond horst. To the west of the anticline is the Laidley Sub-basin, whilst the
Logan Sub-basin lies to the east. Table 3-4 presents the general stratigraphy of the Moreton Project
comprising in descending order.
Table 3-4: Generalised Stratigraphy of the Clarence

Moreton Basin in the Beaudesert Area

Age

Stratigraphic Unit

Quaternary

Alluvium

Tertiary

Lamington Volcanics
Beaudesert Beds

Jurassic

Walloon Coal Measure
Bundamba Group comprising
Marburg Formation
Wodgaroo Sub-group

Triassic

Ipswich Coal Measures
Chillingham Volcanics

Carboniferous

Mt Barney Beds

Devonian

Neranleigh Fernvale Beds

Of particular importance to Lodestone are the Middle Jurassic fluvatile Walloon Coal Measures. The
Walloon Coal Measures comprise a 1,000 m thick sequence of sandstones, siltstones, shales,
carbonaceous mudstones and coal seams. The seams occur as locally thick, banded intervals, in which
lenticular beds of carbonaceous shale, mudstone, siltstone and sandstone of varying thickness separate
the individual coal bands. The Walloon Coal Measures have been divided into two coal bearing
sequences, the lower and the upper measures, which consist of abundant thinly banded coal plies
separated by up to 100 m of clastic sediments. These measures have been historically mined by
underground methods at various locations since the 1870s.
Characteristics of the Walloon Coal Measures in the Clarence- Moreton Basin include:
Thin individual seams, grouped in places into thick seam intervals, of limited lateral extent.
Composed of predominantly bright (high vitrinite content) macerals.
Banded with tuffaceous claystone partings.
Low in sulphur content.
The Walloon Coals are mined for both local power station use and for export of good quality
thermal coal. The coal is selectively mined, and for the export market the run of mine coal is
washed to deliver a low ash product.
The sedimentary sequence of the Beaudesert area has been faulted and extensively folded about the
South Moreton Anticline and the Logan River Syncline which are sub-parallel and have a general northsouth orientation. The South Moreton Anticline extends southwards for approximately 60 km from
Ipswich to Rathdowney.
EPC 1302 and 1299 are interpreted to lie along opposing limbs of the Logan River Syncline, as
sediments dip shallowly to the south-southwest in EPC 1302 and steeply to the east in EPC 1299. The
Logan River Syncline is interpreted to be an asymmetric fold with a relatively steep (+20°) western
limb and a much shallower dipping eastern limb (5°). Whilst no faults have been mapped within the
Logan River Syncline, the limited outcrop makes assessment difficult. Faults with displacements of up
to 30 m were reportedly encountered during previous drilling campaigns from within
project tenements.
Volcanic activity was extensive during the Tertiary and has resulted in numerous igneous intrusions
along the eastern limb of the Logan River Syncline and basaltic plateaux capping the Walloon Coal

P1109_WHK_Lodestone_20100517_Final.doc

Page 39

Measures within EPC 1313 and EPC 1524. These basalts thicken southwards, inhibiting exploration
and potentially lowering the overall quality and cindering the coals within parts of these tenements.
Local Geology
Previous exploration and mining activities within the area have focussed on the historic Strathnaver
(immediately south of EPC 1299) and Stansfield (EPC 1302) Collieries, as well as the Veresdale Scrub
coal deposit (EPC 1302).
The Strathnaver Colliery comprised underground mining activities focused on a 1.4 m thick seam
accessed by two tunnels.
The Stansfield Colliery reportedly worked a 1.2 m thick seam which was accessed from a 10 m long
adit.
In the early 1990s, New Hope Colleries (now New Hope Coal Australia
completed
extensive drilling at EPC 1302 including eight partially cored boreholes to assess the Veresdale Scrub
coal deposit, which is located some 8 km northeast of Beaudesert. New Hope reported that the coals
encountered were geologically consistent with other Walloon Coal sequences, comprising numerous
thin seams of high volatile, high raw ash and low total sulphur coals. These seams continually split and
dip moderately to the south-southwest within EPC 1302. New Hope interpreted a number of faults
existed across the deposit as a result of some correlation difficulties between boreholes. New Hope also
noted that the shallower sequences contained relatively high clay contents and that coal qualities varied
over relatively short distances.
Subsequent drilling by Pacific Coal at the southern end of EPC 1302 suggests that the Walloon Coals
thin and deteriorate to the south of the Veresdale Scrub deposit. Pacific Coal interpreted the coals
intersected within EPC 1302 were from the lower coal-bearing unit, with the coal-bearing sequence
considered to be laterally discontinuous. The coals intersected by Pacific Coal were characterised by
high hydrogen content, high volatile matter, high reactive macerals content, high ash fusion
temperatures, low sulphur and low Hardgrove Grindability Index.

3.4.4 Coal Quality
Based on a 15% ash product, the average quality results as provided by New Hope were:
Total Sulphur:

0.6%

Yield:

65.4%

Inherent moisture:

5.2%

Specific Energy:

6,540 kilocalories/kilogram (or 27.21 MJ/kg)

3.4.5 History
to the historic Strathnaver and Stansfield Collieries, adjacent to EPC 1299 and within EPC 1302
respectively. The Stansfield Colliery operated around the turn of the 20th century until 1910 when the
tunnel reportedly collapsed, whilst the Strathnaver Colliery operated between 1932 and the outbreak of
the Second World War.
Drilling by the GSQ along the northern limit of EPC 1299 intersected the axis of the Logan River
Syncline and recorded 705 m of Walloon Coal Measures.
have been the subject of intermittent
exploration, with the major programmes being undertaken by New Hope between 1978 and 1992 and
by Pacific Coal in early 1980s. Activities completed during these exploration phases included
interpretation of aerial photography and Landsat imagery, reconnaissance geological mapping, grab
sampling, auger, open hole and core drilling, downhole geophysical logging and coal quality testwork
(Figure 3-21).
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Figure 3-21: Historic Borehole Locations in the Beaudesert Area

Source: Lodestone

EPC 1299
Within EPC1299, New Hope completed a number of holes, reportedly intersecting a 3.5 m thick banded
seam to the north and east of the Strathnaver Colliery. This seam dips gently to the west. Pacific Coal
drilled a single hole (BD01R) to a total depth of 166 m along the southern boundary of EPC 1299. This
hole intersected 2.2 m of coal and mudstone (estimated to contain 65% coal) at a downhole depth of
12.1 m and 8.8 m coal and mudstone (estimated to contain 40% coal) at a downhole depth of 52.2 m.
Outside of these areas, the tenement was largely unexplored.
EPC 1302
1983 under AP221. A total of eighty six (86) holes were completed targeting two unnamed seams
within the Walloon Coal Measures. Some of these holes were geophysically logged and eight (8) holes
were partially cored. The 86 holes were drilled in various series 1200, 1900, 2200, and 6000. The
geological model was based entirely on 6000 series holes as these holes were logged from chips,
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geophysically logged, and the hole locations surveyed. This work resulted in the definition of a small
in-situ coal deposit (which remains to be reported in accordance to the 2004 JORC Code) at depths of
12 m to 100 m below surface. Approximately 60% of the reported in-situ tonnage is estimated to lie
present within EPC 1302.
Pacific Coal drilled two holes at the southern end of EPC1302 in 1982. One hole (BR07R) intersected a
1 m thick coaly horizon (estimated to contain 67% coal) at 98 m downhole depth; the other hole
(BD08R) intersected 3.4 m of coal and mudstone (estimated to contain 47% coal) at 151 m downhole
depth and 3.5 m of coal and mudstone (estimated to contain 37% coal) at 161 m downhole depth.
No drilling has been reported over the Stansfield Colliery, since its closure in 1910.
EPC 1313
Despite a number of coal occurrences being reported within EPC 1313, only cursory exploration
appears to have been undertaken over the area. The most significant occurrence was reported in the
Powell Duffryn report (1949) and comprises a 2 m thick outcrop of coal at the headwaters of the Albert
River. Other occurrences include significant outcropping coal seams in the cliffs and banks of the
Albert River, Widgee Creek and Christmas Creek.
Whilst the area was held by New Hope until 1979, no reported exploration was conducted on the
current lease area. No further exploration was undertaken over EPC1313 after it was relinquished by
New Hope.
EPC 1524
New Hope explored the area covered by EPC 1524 between 1978 and 1983, reportedly locating
numerous coal outcrops within the rugged terrain, of which some were subsequently assessed by
drilling and a resistivity survey. Whilst numerous coal horizons were encountered during the drilling
programme, virtually all seams were intruded by mafic sills or heat affected.
The resistivity survey conducted indicated potential for small coal-bearing areas.

No further

3.4.6
Upon entering into the Moreton farm-in agreement, Lodestone commenced a review of all available
regional borehole data, seismic surveys, aerial magnetic surveys, and remote sensing imagery. This
review outlined several potential exploration targets and exploration strategies within the project
tenements, as well as significant structural and possible igneous features.
Since that time, Lodestone has completed a total of 48 open boreholes and two core holes designed to
test the coal seams within its Moreton Coal/UCG Project tenements.
EPC 1299
A total of 12 open holes (1,901.12 m) and one core hole were completed within EPC 1299 during 2009.
Two holes located along the western tenement margin intersected Marburg Sandstone, a basement unit
to the coal seams within the Walloon Coal Measures. Intersections in the central portion of EPC 1299
reportedly comprise thin (mostly <1 m) and interbanded coals lying at depths of greater than 100 m. A
thicker coal intersection was encountered at a downhole depth of 25to 32 m in BR007, however the coal
was partly oxidised and high in ash. Step out drilling intersected the coal horizon at shallow depth. The
coal reportedly comprises carbonaceous material and is steeply dipping between holes suggesting a high
degree of structural complexity.
EPC 1302
Lodestone completed eighteen (18) open holes for 3,209.2 m and one core hole within EPC 1302 during
2009. Drilling was conducted along existing roads to facilitate access and was designed to test three
distinct areas; northern, central and southern. The northern area was known to host shallow coal
associated with the Veresdale Scrub deposit. The central area was targeted to assess the lateral
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continuity of the known coal seams southwards. Based on earlier exploration programmes, the southern
area was also known to host the Walloon Coal Measures.
Drilling conducted at the southern end of the tenement intersected multiple, narrow (< 1 m thick) coal
seams with many terminating in the Walloon Coal Measures, whilst intervals of Marburg Sandstone
were recorded along the eastern margin of the EPC. Upon progressing northwards, four of the five
holes completed by Lodestone encountered a substantial mafic intrusive sill which appears to have
replaced and/or thermally degraded the coals of the central area. The fifth hole in the central area
intersected the underlying Marburg Sandstone.
Recent drilling by Lodestone was restricted to assessing the potential for shallow coal associated with
the Walloon Coal Measures and did not assess the presence, continuity or thickness of deeper coal
seams as reported by other third parties to the west of EPC 1302. Drilling in the northern area and
along the southern extension to the Veresdale Scrub deposit intersected two seams within the Walloon
Coal Measures. Lodestone also completed an intermediate hole between the northernmost and central
drill lines to test the southern limit of the Veresdale Scrub deposit. This hole intersected the Walloon
Coal Measures at the top of the hole before entering a mafic sill at 100 m downhole depth. This
suggests that there is limited opportunity to expand the currently defined coal tonnages in this direction.
Lodestone collected several cores to verify the accuracy of the original coal testwork undertaken by
New Hope. The results of this analysis are still pending.
EPC 1313
A total of nine (9) open holes for 1,041 m were drilled by Lodestone within EPC 1313 during 2009. In
the north, several holes encountered intervals of loose and fractured basalt which caused several casing
collapse events, with five holes failing to penetrate the basalt. In the south, a window in the basalt
afforded direct access to the outcropping Walloon Coal Measures. Hole AR8 was the only hole to
intersect coal and encountered several one metre intervals at downhole depths of 55 m, 73 m, 108 m and
a 20 m coal and carbonaceous siltstone interval at 143 m. This hole was carried out in proximity to
exposed coal (within a road cutting) and on a topographic high ridge system.
EPC 1524
Lodestone completed a total of nine (9) open holes for 1,239 m within EPC 1524 during 2009. All
holes intersected the Marburg Sandstone, without encountering the Walloon Coal Measures. Lodestone
interprets that upwarping associated with the South Moreton Anticline and Tertiary intrusives linked to
the Mount Warning Complex has resulted in the erosion of the Walloon Coals prior to the emplacement
of thick Tertiary basalt cover.

3.4.7 Exploration Potential
Exploration to date by Lodestone has demonstrated that the project area is unlikely to contain large
tonnages of coal with the targeted coal quality. Two coal seams are present within EPC 1302, however
the plies tend to be thin with significant amounts of interburden material present, thus reducing the
potential for an economic coal deposit.
The Veresdale Scrub deposit represents the best target going forward, however its future development is
likely to be impacted by adjacent residential areas and the potential to negotiate access to the northern
half of the deposit.
The tenements appear to be intruded by a number of igneous bodies and capped by Tertiary basalt
cover. This has resulted in the Walloon Coal Measures being locally heat affected or replaced by
intrusives. Elsewhere the continuity of the coal bearing sequence has been disrupted by structurally
complex zones associated with the South Moreton Anticline and Logan River Syncline.

Conduct a follow-up drilling programme comprising two to three holes to establish the relationship
between the carbonaceous intercept encountered in the southern portion of EPC 1299 and the seams
worked in the Strathnaven Colliery.
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Undertake further drilling to assess the extensions of the Veresdale Scrub deposit.
Undertake further investigation of the coal intersection encountered within borehole AR8 and carry
out targeted drilling along topographic highs in the south of EPC 1313 to test for preserved
remnants of the Walloon Coal Measures sequence.
Based on its review of the Moreton Project tenements nominated for future UCG development (EPCs
1302, 1313 and 1524), Xstract notes the following:
tested shallow coal seams associated with extensions to the
Veresdale Scrub deposit and other regional targets. In general, this drilling programme was
shallow in nature (i.e. ranging from 138 to 222 m total depth) and outlined:
- The lateral extent of the coal seams within the Moreton tenements
- The presence of multiple thin seams (mostly < 1m thickness)
- The structural complexity of the area with numerous faults and igneous intrusions present
- The Project tenements lie in proximity to the axis to the Logan Anticline
- Tertiary basalt cover has locally cindered the coal and impedes drilling assessment.
- Seam continuity remains untested to the west.
Boreholes along the southern margin of EPC 1302 were mainly terminated within the Walloon Coal
Measures, with all holes reportedly intersecting multiple coal occurrences of seams less than 1 m in
thickness at various depths.
The deformed nature and presence of multiple faults and igneous intrusions suggests the potential
for UCG associated with shallow coal seams may be limited.
However, the potential for deeper coal measures, as encountered in CSG wells located to the west
an
EPC1302 (refer next points), remain to be assessed by future
exploration programmes. The most important considerations going forward will be the presence,
continuity and structural complexity of these deeper seams within EPC1302.
Portions of the Moreton Project (including the southern part of EPC 1302) are covered by Arrow
Importantly, the coal potential down-dip of the Veresdale Scrub deposit in
EPC
Two CSG boreholes located approximately 1
644P intersected multiple coal seams of variable thickness, including several thick seams (3 to 8 m)
at depths ranging from 150 to 581 m below surface. The intersected seams are reportedly high ash
(40 to +50%), high mineral content (55 to 75%) and comprise generally banded, dull or stony coals
to carbonaceous shales and associated CSG. Several seams may have been affected by heating
from igneous intrusions. Seismic data suggests these coals occur on an anticlinal structure,
however the extent and impact of faulting on the coals has not been evaluated to date, albeit that a
significant fault was encountered at 581 m depth.
Under the current legislative regime in Queensland, the development of CSG within a granted ATP
has priority over any UCG contained within overlapped portions of the Moreton Project.
Carbon Energy holds an adjacent tenement to the south of EPC 1302 and is reportedly targeting
multiple coal seams encountered at depth by previous drilling campaigns. The targeted seams
occur at depths greater than generally tested by Lodestone in its recent drilling programmes at
Moreton (i.e. >140 m total depth).
Whilst the coal resource requirements for a small UCG power plant are not particularly onerous,
within the broader Clarence-Moreton Basin, only limited (small) areas offer UCG potential and
thus it is likely to necessitate considerable detailed geological and geophysical works as well as
further focussed drilling to effectively delineate such areas.
Given there is a lack of meaningful data, Xstract has elected not to assign a value to the UCG potential
of
Moreton Project at this time.
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4

PROJECT VALUATIONS

4.1 Valuation Considerations
The VALMIN Code classifies mineral (including coal) assets according to the maturity of the asset (Table 4-1).
Table 4-1: Mineral Asset Classification (VALMIN, 2005)
Exploration areas

Mineralisation may or may not have been defined, but where a Mineral
Resource has not been identified

Advanced exploration
areas

Considerable exploration has been undertaken and specific targets
identified. Sufficient work has been completed on at least one prospect to
provide a good geological understanding and encouragement that further
work is likely to result in the determination of a Mineral Resource.

Pre-development
projects

Mineral Resources and/or Ore Reserves have been identified and their
extent estimated. A positive development decision has not been made.
This includes properties where a development decision has been negative
and properties are either on care and maintenance or held on retention
titles.

Development projects

Committed to production but not yet commissioned or not initially
operating at design levels.

Operating mines

Mineral properties, in particular mines and processing plants, which have
been fully commissioned and are in production.

The VALMIN Code defines value as the Fair Market Value of a mineral asset. The Fair Market Value is the
amount of money (or the cash equivalent of some other consideration) for which the mineral asset should change
party is assumed to have acted knowledgeably, prudently and without compulsion. In essence, the fair market
value of the mineral asset comprises:
under a set of assumptions, excluding any premium or discount for market, strategic or other considerations.
The market component which is a premium relating to market, strategic or other considerations which
depending on circumstances at the Valuation Date, can be either positive, negative or zero.
In assessing the value of the various tenements held by Lodestone, Xstract has considered both the Technical
Value and the Fair Market Value of these mineral assets.
on the assets held by, or subject to farm-in by Lodestone, not the corporate entity itself. As a result any positive
valuation.

4.2 Valuation Approach
X
valuation methodologies:

a sum of parts valuation which relies upon the following key assets and

The Tambo and Moreton Coal/UCG Projects primarily using the Geoscientific Rating Method with support
from transaction multiples, the Appraised Value Method and Farm-in Commitment Analysis.
The Tambo CSG Project primarily using an Industry Rule of Thumb approach based on CSG companies
and recent market transactions considered to have similarities to the project. Supporting evidence from the
Appraised Value Method and Farm-in Commitment Analysis has also been considered by Xstract.
Further details regarding the valuation methods used by Xstract and the assumptions regarding these methods as
applied to the valuation of Lodestone exploration interests in presented in Appendices C and D.
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4.3 Valuation
4.3.1

Assets

Tambo Project
Geoscientific Rating Method
Xstract has used the Geoscientific Rating approach as its primary valuation method to determine the
Fair Market Value of a 100% interest in the Tambo Project (Table 4-2).
coal exploration potential of the
Tambo Project tenements as outlined using the geoscientific rating method lies in the range of
A$15.8 million and A$54.9 million with a preferred value of A$35.3 million.
Taking into account the current equity interests in the project tenements, the value of the interest to be
acquired by Lodestone is outlined in Table 4-3.
Comparable Transactions
Xstract has also undertaken a comparison with values implied by recent market transactions involving
coal and UCG exploration projects in Australia. Where possible these transactions have been
restricted to Queensland, however given the paucity of UCG transactions, Xstract has also considered
recent transactions in other States in forming its valuation opinion. Whilst limited, the transactions
identified are outlined in Table 4-4.
Xstract notes the following in relation to the transactions outlined above:
There have been very few recent transactions involving early stage coal exploration projects, with
most transactions involving projects with defined resources/reserves or operating mines
Similarly, there is also a paucity of recent early stage UCG transactions
Several offers for early stage exploration properties were subsequently withdrawn. However,
Xstract considers these offers to be instructive in determining the price likely to be paid by the
market and hence has included these.
The Stanmore and Gullewa transactions involved the acquisition of the corporate entity, not just
the underlying asset, and therefore may include consideration of other items such as cash,
equipment, inventories, etc.
The Cougar Energy transaction with Eneabba Gas includes a supply contract and hence is likely
to be at multiples higher than would be expected for the tenements on a stand-alone basis
The Dragon Energy and Gullewa transactions in September 2009 involved tenements that
predominantly remained in application.
With the exception of the Liberty transaction, none of the other transactions involve tenement

Xstract
coal
and UCG exploration project generally ranges between A$1,000 to A$5,000/km2. Tenements which
remain to be granted are likely to trade at a discount to these implied values. In contrast more
advanced or strategically located coal exploration projects may have considerably higher implied
values.
On this basis
exploration, Xstract has elected to assign a value of A$2,500/km2
and A$3,000/km2
s offering potential for conventional coal deposits
within the Tambo Project (Table 4-5). For tenements also offering potential for UCG (over and above
the conventional coal), Xstract has elected to assign a value of A$3,500/km2
applications and A$4,000/km2
.
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Table 4-3: Tambo Project Value of Interest to be Acquired by Lodestone using the Geoscientific Rating
Approach
Tenement

Interest
to be
acquired

EPC 1414^

100%

EPC 1415^

100%

EPC 1417^

100%

EPC 1418^

Low
A$

High
A$

Base
A$

478,000

1,610,000

1,044,000

1,432,000

5,366,000

3,400,000

$473,000

$1,180,000

$826,000

100%

$525,000

$1,180,000

$853,000

EPC 1481^

100%

$525,000

$1,180,000

$853,000

EPC 1482

100%

$894,000

$2,684,000

$1,790,000

EPC 1484

100%

$525,000

$1,180,000

$853,000

EPC 1621

50%

$113,000

$503,000

$308,000

EPC 1622^

50%

$236,000

$886,000

$561,000

EPC 1623

50%

$671,000

$2,982,000

$1,827,000

EPC 1624^

50%

$715,000

$1,987,000

$1,351,000

EPC 1625^

50%

$251,000

$644,000

$448,000

EPC 1632^

50%

$263,000

$1,476,000

$870,000

EPC 1633^

50%

65,000

260,000

163,000

EPC 1644

50%

186,000

560,000

374,000

EPC 1697^

50%

6,000

109,000

58,000

EPC 1719^

50%

193,000

894,000

544,000

EPC 1776^

50%

358,000

1,610,000

984,000

EPC 1777^

50%

176,000

442,000

310,000

EPC 1784^

50%

119,000

397,000

258,000

EPC 1786

50%

423,000

1,412,000

918,000

EPC 1788^

50%

358,000

796,000

577,000

EPC 1789

50%

447,000

2,237,000

1,343,000

EPC 1794^

50%

356,000

792,000

575,000

EPC 1795

50%

299,000

1,118,000

708,000
120,000

EPC 1800^

50%

60,000

179,000

EPC 1993

50%

156,000

978,000

567,000

$10,303,000

$34,642,000

$22,483,000

Total

^ applications discounted by 20% to account for uncertainties in timing and conditions of grant
*- includes a market factor of 50% (refer to Appendix D)
10% premium applied to underlined tenements which are overlapped by ATP 1020
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Table 4-4: Recent Transactions Involving Coal and UCG Exploration Projects

Coal Projects
Surat/Clarence
Moreton,
Bowen (QLD)
Surat/Clarence
Moreton,
Bowen, Laura
(QLD)

Implied
value
(A$/
km 2)

Date

Parties

Interest

Consideration

Sep
2009

Stanmore Coal
Comet Coal &
Coke

Acquiring
100% in
Comet

A$850,00 cash
and 9 M shares

697

$2.65

$3,800

Sep
2009

Gullewa
Mineral & Coal
Investments

Acquiring
100% in MCI

6.85 M shares

2,268

$0.50

$275

Acquiring
50%

A$2.2 M

954

$4.40

$4,600

Acquiring
50%

A$1.5 M

2,706

$3.00

$1,100

2,631

$50.00

$19,000

590

$8.00

$13,560

Surat, Bowen
(QLD)#

May
2009

Clarence
Moreton
(QLD)#

May
2009

Alpha, Galilee
(QLD)

Sep
2008

Surat, Bowen,
Mulgildie,
Ipswich (QLD)#

Sep
2008

Surat (QLD)

Feb
2008

Tiaro Coal
Bundaberg
Coal
Hudson
Resources
Bundaberg
Coal
AMCI
Bandanna
Energy
Wavenet,
Ansett
Resources
Cockatoo Coal
Aquila Coal

Earning 50%
Acquiring
50%

A$25 in
exploration
expenditure
A$3 M cash +
A$1 M in
exploration

Acquiring
100%

A$3 M cash

816

$3.00

$3,700

Earning 25%

A$2.5 M in
exploration
expenditure
and A$1.5 M in
shares

642

$16.0

$24,900

154

$3.57
(excluding
royalty)

$23,200

79.2

$0.44

$5,600

Dec
2007

Enterprise
Energy
Bandanna

Taralgon^
(VIC)

Oct
2009

Regal
Resources
Greenpower
Energy

Earning 70%

Yalungah and
Agnes^ (VIC)

Sep
2009

Syngas

Earning
initial 25%

Mirboo (VIC)

Sep
2009

Bowen (QLD)

Implied
Value on
100%
basis
(A$ M)

Project
Area
(km 2)

UCG Projects

Surat/Clarence
Moreton,
Bowen (QLD)

Sep
2009

Surat (QLD)

Aug
2009

Kingaroy (QLD)

Aug
2009

Greenpower
Energy
Dragon
Energy
Altera
Resources
Liberty
Resources
Clean Global
Energy
Cougar Energy
Cockatoo Coal

Surat/Clarence
Moreton,
Denison Trough
(QLD)

Apr
2009

Liberty
Resources

Sargon (WA)*#

Apr
2009

Kingaroy (QLD)

May
2007

Cougar Energy
Eneabba Gas
Cougar Energy
Metallica
Minerals

A$1.5 M
expenditure, a
10% royalty
and repayment
of $1 M in
previous
expenditure
A$110,000 in
exploration
expenditure.

Sell 100%

$2.8 M

700

$2.80

$4,000

Earning 85%

A$3.5 M in
exploration
expenditure
over 3 years

5,626

$4.12

$730

Earning 60%

A$750,000 in
expenditure
over 3 years

154

$1.25

$8,100

Acquiring
49%
Revised
terms for
100%
acquisition
Acquiring
100%

15 M shares

114

$2.88

$25,200

9 M shares +
A$300,000

64,000

$1.65

$25

30 M shares

1,000

$15.0

$15,000

Acquiring
51%

A$250,000 in
exploration
expenditure

114

$0.25

$4,300

# - Withdrawn
^ - Underground coal to liquids (UCTL) transaction
* - includes supply contract
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Table 4-5: Tambo Project Value# based on Transaction Multiples
Interest
to be
acquired

Value of
Interest
to be
acquired

2,310,000

100

2,310,000

3,234,000

100

3,234,000

$2,500

2,310,000

100

2,310,000

924

$3,000

2,772,000

100

2,772,000

Application

924

$2,500

2,310,000

100

2,310,000

EPC 1482

Granted

924

$4,000

3,696,000

100

3,696,000

EPC 1484

Granted

924

$3,000

2,772,000

100

2,772,000

EPC 1621

Granted

231

$3,000

693,000

50

346,500

EPC 1622

Application

924

$2,500

2,310,000

50

1,155,000

EPC 1623

Granted

924

$3,000

2,772,000

50

1,386,000

EPC 1624

Application

924

$2,500

2,310,000

50

1,155,000

EPC 1625

Application

924

$2,500

2,310,000

50

1,155,000

EPC 1632

Application

924

$2,500

2,310,000

50

1,155,000

EPC 1633

Application

499

$2,500

1,247,500

50

623,750

EPC 1644

Granted

385

$4,000

1,540,000

50

770,000

EPC 1697

Application

484

$2,500

1,210,000

50

605,000

EPC 1719

Application

924

$2,500

2,310,000

50

1,155,000

EPC 1776

Application

924

$2,500

2,310,000

50

1,155,000

EPC 1777

Application

761

$2,500

1,902,500

50

951,250

EPC 1784

Application

924

$2,500

2,310,000

50

1,155,000

EPC 1786

Granted

875

$3,000

2,625,000

50

1,312,500

EPC 1788

Application

924

$2,500

2,310,000

50

1,155,000

EPC 1789

Granted

924

$3,500

3,234,000

50

1,617,000

Status

Area
(km 2)

Assigned
value
(A$/km2)

EPC 1414

Application

924

$2,500

EPC 1415

Application

924

$3,500

EPC 1417

Application

924

EPC 1418^

Application

EPC 1481

Permit

EPC 1794^

Implied Value
100% basis
(A$ M)

Application

921

$3,000

2,763,000

50

1,381,500

EPC 1795

Granted

924

$3,000

2,772,000

50

1,386,000

EPC 1800

Application

154

$2,500

385,000

50

192,500

EPC 1993

Granted

539

$3,000

1,617,000

50

808,500

Total

21,481

$60,645,000

$40,024,500

# inclusive of UCG potential
^EPC considered prospective for UCG but not currently nominated by Lodestone for future UCG development and as such has
Note: EPC 1789 is also considered prospective for UCG however is covered by a third party held petroleum tenure which under
Queensland Government policy grants priority over the contained gas to CSG purposes (i.e. the overlying ATP). As such, the

Appraised Value
In considering the value of the exploration potential of the Tambo Project, Xstract has also considered
the previous expenditure completed on the tenements. We regard the Tambo Project as a very early
stage exploration project however there is sufficient information available from petroleum exploration,
GSQ stratigraphic drilling and water boring during the 1970s through 1990s, with several millions of
dollars spent. Whilst these activities were not targeted at assessing the coal potential of the area, they
have identified the presence of coal and aided in an understanding of the sub-surface distribution of the
coal bearing sequences albeit at a very wide scale.
Lodestone has advised Xstract that it has not currently outlined a forward programme for the Tambo
Project, pending the grant of numerous tenements and initial target generation work. As such, Xstract
for 2010 as its basis of assessment, as without meeting
has used L
these requirements the tenements may have to be relinquished. Expenditure commitments for 2011
onwards were not included on the basis that these expenditures are contingent on the results of the 2010
exploration programme. Xstract considers the proposed 2010 expenditures to be realistic within the

P1109_WHK_Lodestone_20100517_Final.doc

Page 50

context of the work completed to date and the targets identified. Total estimated expenditure on the
Tambo Project is summarised in Table 4-6.
The future assessment of the Tambo Project includes provisions for early stage exploration and
advanced studies such as open hole and core drilling to test the identified coal seams, as well as define
and support the estimation of Coal Resources prepared in accordance to the JORC Code and associated
test work. Based on the available information, Xstract considers that Lodestone has given adequate
consideration to the conceptual nature of the targets identified in the various tenements.
Farm in Commitment Analysis
As outlined in Section 2.1, Lodestone entered into a farm-in agreement with Tambo Coal & Gas in
December 2009 in relation to seven EPCs (EPCAs 1414, 1415, 1417, 1418, 1481 and EPCs 1482 and
1484) covering a combined area of 6,468 km2 in the Tambo area. Under the terms of the Tambo Coal
Agreement, Lodestone will be entitled to a 50% interest in these tenements by incurring A$5 million in
staged exploration expenditure over four years (i.e. for each A$1 million in expenditure, Lodestone is
entitled to a 10% interest).
The total expenditure commitment of A$5 million to earn a 50% interest in these seven tenements
implies a notional value of A$100,000 per 1% as at the transaction date. Consequently the implied
value of a 100% equity interest in the seven Tambo tenements is A$10 million as at the transaction date.
However, this view does not take into account:
the time value of money; or
the probability that Lodestone will ultimately incur the required expenditures to earn a 50% interest.
Discounting the required four year exploration expenditures at an interest rate of 5% (representing the
current cash interest rate) provides an adjusted implied value of A$8.86 million on a 100% equity basis
as at the transaction date, assuming the earn-in is successfully completed.
Based on an analysis of recent transaction data, Xstract has also determined the implied value of these
tenements estimated using the probabilities of a generic joint venture progressing through to completion
at different years (Year 1 to 4) to be 80% (Y1), 40% (Y2), 50% (Y3) and 60% (Y4), thereby providing a
cumulative probability of 9.6%. These probabilities reflect that the overall success rate of joint ventures
progressing to completion is low, with a large number of joint ventures being withdrawn in the first year
and greater numbers progressing thereafter. On this basis, the risk adjusted implied value of the seven
Tambo tenements is estimated by Xstract at A$851,000.
However, it could be argued that
recent agreement to acquire a 100% interest in these and
other tenements (which are the subject of this valuation), indicate that Lodestone was willing to incur all
expenditures required to earn the 50% interest as originally set out in the Tambo agreements. As such,
the maximum value of the seven Tambo tenements would then be represented by the unadjusted implied
value (i.e. A$8.86 million).
On this basis, Xstract considers the value of the seven earn-in tenements at Tambo lies in the range
A$0.85 to A$8.86 million with a preferred value A$4.85 million, representing the mid-point of the
range.

4.3.2

UCG Potential
Introduction
UCG is a relatively new industry in Australia however similar projects have been successfully executed
in the former Soviet Union, and proposed in the US and Europe. Currently only two countries have
operational UCG sites (South Africa and Uzbekistan), while the remaining projects are in feasibility and
development phases.
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UCG is the gasification of coal in-situ, which results in a more efficient extraction of energy compared
to coal mining and CSG. It is both an extraction process (like coal mining) and a conversion process
(gasification) which produces a synthetic gas or syngas for use in power generation, chemical feedstock,
fertilizers, diesel, jet fuels and hydrogen. The gasification of coals is not a new technology having been
widely used up until the 1960s. The technique offers may benefits over traditional methods of
extraction including:
Lower capital and operating costs than conventional mining or CSG methods
May be used to extract energy from stranded or lower quality coals
Limited or no mining and/or transport for processing
Minimal personnel
Enhanced energy recovery from the coal resource
Minimal surface footprint and associated reduction in environmental degradation of the surrounding
area
The residue (ash) remains in-situ with no disposal issues
Providing capture and sequestration are used, the process has low CO2 emissions
There are two different approaches to producing UCG. The first method relies on vertical wells and
reverse combustion to develop internal pathways in the coal. This process has been successfully applied
by Linc Energy at Chinchilla.
The second method uses horizontal in-seam boreholes with a moveable injection point known as a CRIP
(controlled retraction injection point) and generally uses oxygen, oxygen and steam or enriched air for
gasification. This method has been trialled by Carbon Energy at Bloodwood Creek as it provides
greater control of the gasification reactions, as well as optimising syngas production.
Under the UCG extraction method up to 75% of the inherent energy with the coal seam can be extracted
compared to only 5% using the CSG method which uses the free methane gas contained within the
seam. Company value however, is typically driven less by the amount for resources held and more by
the choice and implementation of technology to generate energy. Therefore, once a company is able to
demonstrate it can economically extract the useable energy contained within its defined resources using
its preferred technology, there is likely to be a significant uplift in the asset and company valuation.
Additionally, value is driven by how well the company capitalises its resources through planned capital
works, with electricity generation incurring the lowest capital requirements relative to other commercial
applications of UCG syngas.
The Australian UCG sector is currently dominated by Linc Energy, with Carbon Energy and Cougar
Energy also being significant players. Other smaller companies in the sector include Rey Resources,
Liberty Resources, Clean Global Energy and Metrocoal. Until recently, Linc was considered the leader
in the sector, however setbacks in its planned Chinchilla coal-to-liquids project have reflected
negatively on the company and the UCG sector as a whole. Cougar Energy and Carbon Energy have
both made significant progress developing the Kingaroy and Bloodwood Creek projects respectively
and are competing with Linc in their timelines to first production. None of the aforementioned
companies have production or earnings, so comparisons based on discounted cashflows or enterprise
values/production multiples are not possible, nor relevant.
In-situ Energy
UCG is an emerging industry and the benchmarking or rule of thumb comparables have not yet been
fully established. Furthermore, whilst many companies present the total tonnages outlined in resources,
it is often more relevant to discuss the c
when discussing UCG applications.

Xstract has firstly considered the likely in-situ energy able to be exploited within these tenements (refer
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to Section 3.3.6). A peer comparison with other UCG focussed companies was then conducted with the
enterprise value and amount of implied energy taken into account (refer to Table 4-7).
Table 4-7: Comparable UCG Companies
Company

Share price
(25/02/10)

Enterprise
Value
A$ M

Linc Energy

$1.55

728

Carbon Energy

$0.55

322

Cougar Energy

$0.10

97

A$/GJ
(3P)

JORC Coal
Implied
Resource (Mt) Reserves (PJ)*
7,800
414

78,000

0.009

1,042.8#

0.31

4,140

0.02
0.008

Rey Resources

$0.16

43

511

5,110

Liberty Resources

$0.10

14

3,200

32,000

Clean Global Energy

$0.14

12

Metrocoal

$0.21

13

300

500^

3,000

58

5,000

0.0004
0.0024 - 0.004

580

0.02

*assuming 20PJ/tonne and 50% recoverable
# certified 3P Reserves
^exploration target

It is interesting to note that as UCG companies and properties currently trade at a discount to those in
the CSG industry (refer Appendix E), reflecting market sentiment to the emerging UCG technology in
Australia and the government restrictive
UCG potential is subject to the following factors:
Successful exploration to define appropriate coal measures within the project and the associated
conversion of these into certified reserves/resources
The UCG policy of the Queensland Government, which precludes further site development at this
stage
The successful development of UCG technologies in Australia
Based on its analysis of the companies outlined in Table 4-8, Xstract does not consider any to be truly
comparable to Lodestone, with all being either largely reliant upon the UCG potential alone or
significantly more advanced in their evaluation and development of the UCG potential and
marketability of their respective projects. However, whilst Clean Global Energy has entered into
various commercial agreements and developed its UCG marketing concept, the status of its projects is
d to define a JORC Code compliant Coal
Resource or certified reserves capable of supporting a UCG operation.
In forming its opinion, Xstract has also considered recent market transactions involving UCG properties
(Table 4-8).
Table 4-8: Selected Recent UCG Transactions

Project

Transaction Details

Powder
River
(USA)

In
September
2009,
Linc
Energy
completed its acquisition of a 100%
interest in the Powder River Basin
tenements for a consideration of US$5 M.

Emerald*

In June 2009, Linc Energy ceased
negotiations with Xinwen Mining Group
regarding a proposed acquisition of a

Coal
Type

Resource /
Reserve

Purchase
price on
100% basis
(AU$)

Implied Value

UCG

Exploration
target of 7 to 8
Bt (non-JORC)

$6.055 M

$0.0008/t or
$0.00008/GJ
(based on 7.5 Bt
target)

UCG

Inferred
Resource of 852
Mt

$1.5 Bn

$1.76/t or
$0.176/GJ

UCG, oil

Historical target
of 900 Mt
65,000 km2 in
Arckaringa and
St Vincent Basins

$104 M

$0.115/t or
$0.011/GJ of
historical resource

for $1.5 Billion.

SAPEX

In October 2008, Linc Energy finalised the
acquisition of a 100% interest in SAPEX
Limited for approximately $104 M.
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Project

Transaction Details

In
Carbon
Energy

Zanthus

June

2008,

Metex

Purchase price
on 100% basis
(AU$)

Implied Value

UCG, CTL

Inferred Coal
Resource of 100
Mt (estimated to
contain 2,000 PJ
with 1,000 PJ
potentially
recoverable)

$170.5 M

$1.70/t
$85,250/PJ (or
$0.085/GJ)
contained
$170,500/PJ (or
$0.17/GJ)
recoverable

CTL

Inferred
Resource of 164
Mt

$500,000
(excluding
contingent
payments)

$0.003/t or
$0.0003/GJ

Coal Type

Resource /
Reserve

shareholders

interest in Carbon Energy for $2.4 M cash
and 103.5 M ($0.80) shares.
In June 2008, Blackham Resources
exercised an option to acquire a 100%
interest in the Zanthus lignite project for
$100,000 cash, $400,000 in shares. A
further contingent payment of $200,000 is
payable upon a decision to mine,

In order to undertake a valuation of the UCG potential of the nominated Tambo tenements on a $/GJ
basis, Xstract has assumed approximately 42,000 to 224,500 PJ may be derived from gasification of
coal seams (refer to Table 3-2). Note that only tenements which have been nominated by Lodestone for
UC
Based on the aforementioned and given the preA$0.0001/GJ to A$0.0003/GJ for the inherent UCG potential of these tenements.
the UCG potential at the Tambo Project,
derived using A$/GJ is outlined in Table 4-9.
Table 4-9: Tambo UCG Project Value based on A$/GJ
100% Basis

Interest to be acquired

Units

Low
value

High
value

Preferred
value

Low
value

High
value

Preferred
value

UCG estimate*

PJ

42,000

224,500

108,300

33,800

166,200

80,600

Selected
GIP
ratio range^

A$/GJ

0.0003

0.0001

0.00015

0.0003

0.0001

0.00015

Value

A$ M

12.61

22.45

16.25

10.13

16.62

12.10

Total

A$ M

12.61

22.45

16.25

10.13

16.62

12.10

Based on a conversion ratio of one PJ equals one million GJ.
^ GIP ratio applied on a resource confidence basis, hence higher confidence (P90) is given a higher value metric than
lower confidence (P10)

Conclusion
In assessing the value of the Tambo Project, Xstract is of the opinion that whilst theoretical in nature,
the Surat Basin concept as proposed by Lodestone has merit. Initial exploration works are underway to
boreholes, petroleum wells and GSQ stratigraphic holes is of immediate priority. A medium term
objective (within the next 2 to 3 years) is to focus on areas offering potential for substantial thickness of
coal capable of supporting a Coal Resource. To this end, Lodestone has proposed a concerted
assessment programme designed to rapidly assess the coal potential of the Tambo area.
The Tambo Project as it currently stands is a conceptual exploration play and as such is inherently high
rewards likely to flow to Lodestone
would be considerable. However, at this stage the hypothesis represents merely a valid exploration
concept which requires further testing and validation through on-going exploration over the next 2 to 3
years. Until the concept is proven successful, the Tambo Project is likely to be discounted by the
market due to the many uncertainties associated with this type of project.
In assessing the current market for the Tambo Project, Xstract has relied upon the geoscientific rating
approach, with further support provided by recent transaction multiples, the appraised value method and
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Project is outlined in Table 4-10.

opinion of the fair market value for the Tambo

Table 4-10: Summary of Tambo Coal/UCG Project Value
100% Basis

Interest to be Acquired

Asset

Methodology

Valuation Range
(A$ M)

Base Value
(A$ M)

Valuation Range
(A$ M)

Base Value
(A$ M)

Geoscientific rating

$15.8 to $54.9

$35.3

$10.3 to $34.6

$22.5

Tambo
Coal

Transaction Multiples^

$60.6

Appraised Value

$10.0

Farm-in Agreement*
UCG
Potential
red range

$40.0
$7.0

$0.9 to $8.9

$4.9

$0.9 to $8.9

$4.9

$12.6 to $22.5

$16.3

$10.1 to $16.6

$12.1

$28.4 to $77.4

$51.6

$20.4 to $51.2

$34.6

^ includes UCG potential
*EPCs 1414, 1415, 1417, 1418, 1481, 1482 and 1484 only.

4.3.3

Tambo CSG Project
Rule of Thumb
In assessing the value of the Tambo CSG Project, Xstract has considered the potential upside value
attributable to ATP 1020 using the Industry Rule of Thumb methodology. This method ascribes a value
to CSG assets on an A$/GJ derived from comparable ASX-listed CSG production and exploration
companies and recent market transactions.
With regards to the comparable companies outlined in Appendix E and their relative Enterprise Value
EV to GIP and Reserve ratios, Xstract notes the following:
the average GIP ratio for the comparable companies is A$0.024 per GJ. Many of these companies,
however, already have certified reserves in addition to GIP estimates.
of the comparable companies outlined in Appendix E, Blue Energy, Comet Ridge, Exoma Energy,
Icon Energy and Red Sky Energy have no 3P and/or 2P certified reserves. With the exception of
Icon Energy, these companies have GIP ratios of between A$0.0005 per GJ and A$0.004 per GJ.
19/GJ. These GIP ratios are significantly lower than those of the
other comparable companies that are producing CSG, which range between A$0.01 per GJ and
A$0.063 per GJ
Blue Energy, Icon Energy and Red Sky Energy have tenements in the Surat Basin area, which are
Red Sky
s view, the most comparable company to Lodestone.
Xstract considers these multiples provide, at best, a high ceiling price achievable for certified
reserves, because these comparable companies also have significant certified and uncertified
contingent resources not reflected in the implied multiples.
With regards to the comparable transactions outlined in Appendix E, Xstract notes the following:
information on GIP for the transactions identified is generally not available within the public
domain and accordingly only 2P and 3P Reserve ratios are detailed in Appendix E
2P Reserve ratios for the transactions outlined in Appendix E range from A$0.40 per GJ to A$2.85
per GJ, whilst for 3P Reserves the values range from A$0.07 per GJ to A$0.70 per GJ
all of the above transactions involve assets substantially larger and further developed than those of
Lodestone
there is a paucity of recent, early stage CSG transactions. However Xstract notes two transactions
age CSG projects in the Surat Basin:
- In July 2009, Red Sky entered an agreement to acquire a 100% interest in Cydonia Resources
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-

904 (total area 1,700 km2 and potential gas-in-place resources of 8 trillion cubic feet (
) or
8,400
PJ ) in the Surat Basin of Queensland. As consideration for Cydonia, Red
Sky issued 150 million shares (deemed issue price A$0.0035/share) and 150 million options
(deemed issue price A$0.001/option). The implied value on a 100% basis is A$675,000 or
A$400/km2 or A$0.00008/GJ.
In October 2009, Red Sky entered into a further agreement to acquire a 100% interest in Surat
three permit areas covering
approximately 23,000 km2 (and potential gas-in-place resources of 25 TCF or 26,250 PJ) in the
Surat Basin of northern NSW. As consideration for Surat Resources, Red Sky issued 80
million shares (deemed issue price A$0.038/share). The implied value on a 100% basis is
A$3,040,000 or A$130/km2 or A$0.00012/GJ.

In addition, a recent transaction involving large, early stage exploration acreages in
Galilee Basin provides further guidance:
In March 2009, Exoma Energy Limited announced that it was acquiring a 100% interest in five
contiguous ATPs covering a total area of 26,840 km2 (and potential gas-in-place of 35 TCF or
114 million shares (deemed issue price A$0.05/share), 114 million attached options and 114 million
performance shares. The implied value on a 100% basis is A$5,700,000 (excluding options and
performance shares which remain contingent on future outcomes) or A$1,350/km2 or
A$0.00015/GJ.

On this basis, Xstract considers that the transactions outlined in Appendix E do not provide
comparable information
CSG
Project. However the status of the projects which form part of the Red Sky and Exoma
transactions are considered by Xstract to be more comparable.
CSG Project, Xstract has also considered a
broad industry rule of thumb used for valuing CSG reserves and resources in the absence of project
specific data (Table 4-11).
Table 4-11: Broad Industry Rule-of-Thumb Metrics
Certified
Classification

Status

Value
(A$/GJ)

Proved Reserves

1P

Developed

0.80

Proved and Probable Reserves

2P

Developed

0.45

Proved and Probable Reserves

2P

Undeveloped

0.30

Proved + Probable Reserves +
Possible Resources

3P

Undeveloped

0.10

Reserve / Resource category

Contingent Resources

Undeveloped

0.01

Prospective Resources

Undeveloped

0.001

As at the date of this report, Lodestone has not obtained the necessary data from its drilling activities to
In order to undertake a valuation of Tambo on a $/GJ basis, Xstract
estimate Tambo
has assumed GIP for Tambo could be in the range from 2,300 to 7,900 PJ for the Jurassic aged Wallon
Coal Measures and 2,000 to 4,800 PJ for the deeper Permian Coals. Accordingly, Xstract has selected
GIP ratios ranging from A$0.0005 to $0.001 per A$/GJ to apply to the Jurassic Walloon Coals within
ATP 1020.
We have made this selection on the basis the following:
the fact that the Walloon Coal Measures have demonstrated CSG productive capacity elsewhere
within the Surat Basin and to the east of the Tambo CSG Project
Tambo is targeting the Jurassic aged Walloon Coal Measures within an interpreted western
extension to the Surat Basin. To date, this region of the Surat Basin has not been developed for
CSG
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Lodestone has indicated that it has no current plans for the development of ATP 1020 and the
development of the tenement will likely not occur for some time pending the outcome of
preliminary exploration activities (i.e. concerted drilling, certification)
Limited testing of the deeper Permian coals has occurred previously in proximity to the Tambo
CSG Project
ATP 1020 lies approximately 120 km north of the Ballera to Wullumbilla pipeline and 80 km east
of the Gilmore-Blackall pipeline, whilst most of the CSG assets of the observed comparable
companies and transactions are located less than 30 km to existing gas pipeline infrastructure
data and that gas has not been encountered within ATP 1020 to date.
measurements have been collected from the surrounding area to the project

Furthermore no gas

to reflect an appropriate risk factor to apply to Tambo given that it is still in the appraisal phase and
contains no certified reserves.
For the Permian coals, Xstract has applied a slight discount (in the range A$0.0004 to A$0.0008/GJ) to
reflect the higher exploration and production costs associated with the increased depth of these coal
measures
Based on these factors, Xstract estimate of the value of ATP 1020, derived using A$/GJ is outlined in
Table 4-12.
Table 4-12: Tambo CSG Project Value based on A$/GJ
Units

Low

High

Preferred

PJ

2,300

7,900

4,600

Selected GIP ratio range^

A$/GJ

0.001

0.0005

0.00075

Value

A$ M

2.3

4.0

3.5

PJ

2,000

4,800

3,100

A$/GJ

0.0008

0.0004

0.0006

Walloon Coal Measures

Deeper Permian Coal Measures
Selected GIP ratio range^
Value

A$ M

1.6

2.0

1.9

Total

A$ M

3.9

5.9

5.3

Based on a conversion ratio of one PJ equals 1 million GJ.
^ GIP ratio applied on a resource confidence basis, hence higher confidence (P90) is given a higher metric that
lower confidence (P10)
N.B. The in-situ energy ascribed to the Walloon Coal Measures includes data from AOP Balfour 1 which intersected a
thick coal interval supposedly within the Evergreen Formation

Appraised Value
Xstract regards the Tambo CSG Project as a very early stage exploration project but with some
indication of potential CSG volumes associated with buried coal seams as determined by information
derived from petroleum exploration, GSQ stratigraphic drilling and water boring during the 1970s
through 1990s. It is estimated that several millions of dollars was spent during this period in the
surrounding Tambo region. Whilst these activities were not targeted at assessing the CSG potential of
the area, they have identified the presence of coal and aided in an understanding of the sub-surface
distribution of the coal bearing sequences albeit at a very wide scale.
In considering the value of the exploration potential of the Tambo CSG Project, Xstract has also
previous and budgeted expenditure on ATP 1020. Lodestone has advised
considered
Xstract that it has not currently budgeted a forward programme for the Tambo CSG Project, pending the
results of initial target gener
commitments for 2010 as its basis of assessment, as without meeting these requirements ATP 1020 may
have to be relinquished. Expenditure commitments for 2011 onwards were not included on the basis
that these expenditures are likely to be contingent on the results of the 2010 exploration programme.
Xstract considers the proposed 2010 expenditures to be realistic within the context of the work
completed to date and the targets identified. Total expenditure on the Tambo CSG Project is
summarised in Table 4-13.
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Table 4-13: Tambo CSG Project Value based on the Appraised Value Method

Permit

Expenditure
to 1 Jan
2010 (A$)

Expenditure
Commitment
(A$)

Total
(A$)

PEM
factor

Value on
100% Basis
(A$)

Acquired
Interest

Implied
Value of
Acquired
Interest (A$)

ATP 1020

1,270,012

2,000,000

$3,270,000

2

$6,540,000

100%

$6,540,000

Farm in Commitment Analysis
Where a sale or earn-in agreement has recently occurred, it is considered by many to be a robust
measure of the fair market value of the subject property.
-in agreement with Tambo Coal & Gas in December 2009
(as outlined in Section 2.1) has debatably set the value. Under the terms of the December 2009
Agreement, Lodestone could earn a 50% interest in ATP 1020 by incurring A$5 million in staged
exploration expenditure over four years (i.e. for each A$1 million in expenditure, Lodestone is entitled
to a 10% interest). Given that Lodestone has now committed itself to acquiring a 100% interest in ATP
1020 (the transaction which is the subject of this report), it is difficult to argue that the company was
unlikely to meet its expenditure commitments to earn the initial 50% interest as set out in the December
2009 Agreement.

1020 as set out in the December 2009 Agreement implies a value of A$10 million on a 100% equity
basis. Following the reasoning set out in Section 4.4.1 Farm in Commitment Analysis, further
adjustments have been made to account for the time value of money and the probability that Lodestone
were likely to successfully complete the transaction.
Following these adjustments, Xstract considers the value of ATP 1020 lies in the range A$0.85 to
A$8.86 million with a preferred value A$4.85 million, representing the mid-point of the range. This
preferred value is consistent with those derived using the Rule of Thumb and Appraised Value methods.
Conclusion
As with the Tambo Coal/UCG Project, the Tambo CSG Project is also a conceptual exploration play
and
comparable to the Walloon Coal Measures are interpreted to occur at shallow depths within the current
ATP, these were not tested for their inherent gas properties. As such there is very little information
available upon which to base an estimate of the likely GIP within the tenement. Based on very little
supporting data, Xstract has used both probabilistic and deterministic modelling to evaluate the CSG
potential of the property, however this estimate is only as good as the data upon which it relies. As
such, this estimate should be treated with caution.
S
1020, the rewards likely to flow to Lodestone would be considerable. However, at this stage the
hypothesis represents merely a valid exploration concept which requires further testing and validation
through on-going exploration over the next 2 to 3 years. Until the concept is proven valid, the Tambo
CSG Project is likely to be discounted by the market due to the many uncertainties associated with this
type of project.
In determining the current value of ATP 1020, Xstract has relied upon the an Industry Rule of Thumb
approach, with further support provided by the Appraised Value method and analysis of Lode
farmopinion of the fair market value of the Tambo CSG Project is outlined in
Table 4-14.
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Table 4-14: Summary

Tambo CSG Project Value
100% basis

Asset

Tambo
CSG

Methodology

Industry Rule of
Thumb

4.3.4

Valuation Range
(A$ M)

Base Value
(A$ M)

Valuation
Range
(A$ M)

Base Value
(A$ M)

$3.9 to $5.9

$5.3

$3.9 to $5.9

$5.3

Appraised Value
Farm-in Agreement

Interest to be acquired

$6.5

$6.5

$0.9 to $8.9

$4.9

$0.9 to $8.9

$4.9

$3.9 to $5.9

$5.3

$3.9 to $5.3

$5.3

Moreton Project
In-situ Coal Tonnages
Lodestone considers that there is potential for an exploration target of between 15 and 20 Mt of in-situ
raw coal within EPC 1302. This view is based on boreholes completed in the 1980s which occur within
a 250 m by 500 m gridded radius, and used by New Hope Corporation to define their in-situ tonnage at
Veresdale Scrub. However seam correlations remain uncertain due to perceived splitting and structural
complexity, which is not an uncommon situation within the Walloon Coal Measures. The majority of
the coal associated with this exploration target lies above 100 m depth.
It is important to note that this target remains conceptual in nature and that there has been insufficient
exploration to define a Coal Resource in accordance with the 2004 JORC Code. Furthermore, it
remains uncertain if further exploration will result in the determination of a Coal Resource.

Having reviewed the available technic
programme, Xstract is of the opinion that there is a substantial tonnage of thermal quality coal available
at relatively high strip ratios and the definition of this resource, whilst not yet at a 2004 JORC Code
compliant stage, is relatively well-defined and close to satisfying the requirements. Furthermore, recent
drilling by Lodestone did not adequately assess the western down-dip extents to the Veresdale Scrub
deposit, potentially offering some upside to the defined coal seams. As such, Xstract has considered a
conceptual thermal coal inventory of 17.5 Mt (mid-point of the exploration target range) for its
assessment of the likely value to be attributed by the market to this exploration target.
However, in doing so Xstract also considers there is a risk to this deposit ultimately being developed
given its proximity to existing and proposed residential development, the deposit is relatively restricted
to the south, the northern portion of the deposit is held by a third party, the likely costs to evaluate and
convert the defined tonnages to a JORC Code compliant Coal Reserve in preparation for mining and
expected restrictions/time delays associated with permitting and gaining approval for such a mining
operation. As a result of these uncertainties, Xstract has elected to apply value of between A$0.10 to
A$0.50/t to its conceptual in-situ coal inventory (Table 4-15).
Table 4-15: Value of the Veresdale Scrub Conceptual Target
based on A$/t In-Situ Coal Multiples

Deposit
Veresdale Scrub
(EPC1302)

Value
(A$ M)

Conceptual Target
Tonnage
(Mt)

Low

High

Base

17.5

$1.8

$8.8

$5.3

This valuation range is based on coal prices as at February 2010. If buyers have a positive view about
coal prices returning to 2008 levels, they may well place a higher value on this deposit. If however they
have a view that prices will return to historical averages, then they would possibly value this deposit at a
lower level.
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Xstract notes that should Lodestone negotiate access to the northern portion of the Veresdale Scrub
deposit, this may also result in a reasonable increase in value due to a likely improvement in the project
economics, as well as providing further options for development, including those at a distance to
proposed residential areas.
In 2008 and as part of the Independent Experts Report into the Moreton Energy Farm-in Agreement,
assigned a value of A$6 million to the in-situ coal at the Veresdale
Scrub deposit based on A$0.75 per in-situ coal tonne. JJA considered approximately 8 Mt of coal was
likely to be extracted from EPC 1302.
Having accounted for the Veresdale Scrub deposit, Xstract approach is to exclude it from further
consideration using the Geoscientific Rating and Comparable Transaction Multiples Approaches and
notes that it has assessed only the remaining exploration potential associated with the Moreton Project
using these methods.
Farm-in Agreement Analysis is inclusive of the Veresdale Scrub
deposit.
Geoscientific Rating Method
For the valuation of the exploration potential of the Moreton Project, Xstract has used the Geoscientific
Rating approach as its primary valuation method to determine the Fair Market Value of the interest to
be acquired by Lodestone in the Moreton Project (Table 4-16).
Project as outlined using the geoscientific rating method lies in the range of A$0.51 million and A$1.96
million with a preferred value of A$1.23 million.

acquired by Lodestone is outlined in Table 4-17.
Comparable Transactions
Using the multiples outlined in the Tambo Coal/UCG Project comparable transactions section (i.e.
A$3,000/km2 for granted early stage coal tenements) provides the following implied value for the
Moreton Project tenements (Table 4-18).
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Appraised Value
In considering the value of the exploration potential of the Moreton Project, Xstract has also considered
the previous expenditure completed on the tenements principally associated with the Veresdale Scrub
deposits and in proximity to the historic collieries.
In considering the value of the exploration potential of the Moreton Project, Xstract has also considered
previous expenditure completed on the tenements, as well as the budgeted expenditure
going forward. Lodestone has advised Xstract that it has not currently designed a follow-up exploration
Xstract has estimated the likely cost to gain the appropriate permits, access, grid, survey and drill test
the remaining targets. Table 4-19 summarises past and planned future exploration expenditure as
discussed with Lodestone in A.
Table 4-19: Moreton Project Value based on the Appraised Value Method
Expenditure
to 1 Jan
2010 (A$)

Permit

Proposed
Expenditure
(A$)

Total
(A$)

PEM
Factor

Value
(A$)*

Acquired
Interest

Implied
Value of
Acquired
Interest*

EPC 1299

$250,515

$30,000

$280,515

0.50

$140,300

100%

$140,300

EPC 1302

$284,604

$80,000

$364,604

2.5

$911,500

100%

$911,500

EPC 1313

$344,711

$90,000

$434,711

0.75

$326,000

100%

$326,000

0.25

$68,500

50%

EPC 1524

$273,980

-

$273,980

$1,153,810

$200,000

$1,353,810

$1,446,300

$34,250
$1,412,050

*- rounded

Farm in Commitment Analysis
As outlined in Section 2.1, Lodestone entered into a farm-in agreement with Moreton Energy in June
2009 in relation to three EPCs covering a combined area of 280 km2 in the Beaudesert area. Under the
terms of the Moreton Agreement, Lodestone may earn a 50% interest in these tenements by incurring
A$2 million in exploration expenditure over three years and issuing nine million fully paid ordinary
shares in three tranches. Based on Lode
Independent Exert, JJA, estimated the value of the deal at A$2.3 million.
To date, a total of six million shares have been issued in two tranches of three million shares, the first
dated 6 October 2008 (escrowed until 6 October 2009) and the second dated 29 April 2009 (escrowed
until 29 April 2010). All shares were issued for A$Nil consideration. The final tranche of up to three
million shares will be issued after Lodestone has spent an initial A$1 million on exploration of the
permits. Xstract understands that this milestone has now been reached and the shares are to be issued in
the near future.
estimated consideration of A$2.3 million to earn a 50% interest in these three EPCs implies a
notional value of A$4.6 million on a 100% equity basis. Following the reasoning set out in Section
4.4.1 Farm in Commitment Analysis, further adjustments have been made to account for the time value
of money and the probability that Lodestone was likely to successfully earn a 50% interest.
As such, Xstract considers the value of the three Moreton tenements the subject of the Moreton
Agreement lies in the range A$0.64 million to A$4.03 million with a preferred value A$2.34 million,
representing the mid-point of the range. This preferred value is consistent with those derived using the
Geoscientific Rating, Transaction Multiples and Appraised Value methods.
Conclusion
In assessing the value of the Moreton Project, Xstract is of the opinion that recent exploration by
Lodestone has largely downgraded the potential of the project, overall. Recent work has shown that the
coal seams evident within the project have poor continuity as a result of structural complexity (folding
and faulting), igneous intrusion and/or erosion. Furthermore, laterally extensive thicknesses of basalt
cover the prospective Walloon Coal Measures over much of the southern tenements inhibiting costeffective exploration. The widespread presence of intrusive rocks throughout the area has locally
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cindered or replaced the coal seams, thereby reducing the likely available tonnages within the
tenements. Where present the coal seams of the area tend to comprise multiple narrow bands within
abundant sediment (clay) partings.
The Veresdale Scrub deposit represents the most prospective target within the current project area,
however despite the deposit remaining open downdip to the west, recent drilling indicates its southern
extent is limited by an intrusive sill.
Lodestone recently withdrew an EPC application located immediately east of EPC1302, based on its
.
Based on a lack of meaningful data, Xstract has elected not to assign a value to the UCG potential of

Xstract has relied upon the valuation determined under the geoscientific rating approach, with further
support provided by recent transaction multiples, the appraised value method and analysis of
-in agreement
Moreton Project tenements is outlined
in Table 4-21. As evident in Table 4-20 the majority of value associated with the Moreton Project
resides with the Veresdale Scrub deposit.
Table 4-20: Summary

Moreton Project Value

100% basis
Asset

Moreton
Coal

Methodology

Valuation
Range
(A$ M)

Geoscientific rating

$0.5 to $2.0

Transaction Multiples

d range

Base Value
(A$ M)

$1.2

$0.5 to $1.9

$1.2
$1.1

$1.4
$0.6 to $4.0

JJA Experts Report^
In-situ Coal target

Base Value
(A$ M)

$1.4

Appraised Value
Farm-in Agreement^

Interest to be acquired
Valuation
Range
(A$ M)

$2.3

$1.4
$0.6 to $4.0

$6.0

$2.3
$6.0

$1.8 to $8.8

$5.3

$1.8 to $8.8

$5.3

$2.3 to $10.8

$6.5

$2.3 to $10.7

$6.5

^ includes in-situ coal target

5

OTHER CONSIDERATIONS

After forming its opinion on the value of the tenements based on various valuation methods, Xstract has also
considered in this section other matters relevant to Lodestone
may influence or provide
additional evidence for the value of the exploration projects. Our consideration of these items is as follows.

5.1 Royalty Agreement
In August 2009, Lodestone announced that it had finalised the sale of a 2% royalty interest in respect of
2009. The total consideration for this royalty interest is A$3 million.

5.2 Other Experts Reports
The VALMIN Code requires that an Independent Valuation report should refer to other recent valuations or
Expert Reports undertaken on the mineral properties being assessed. Xstract notes that both the Tambo and
Moreton Projects have recently been assessed by independent experts as outlined below:
In May 2009, MBA prepared an Independent Experts Report on the Tambo Coal and Gas Projects which
Notice of General Meeting dated 26 May 2009. Xstract notes that
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c
2008. In this report, JJA assigned a value of A$6 million to the in-situ coal comprising the Veresdale Scrub
deposit within EPC 1302, based on A$0.75 per in-situ coal tonne. Under the terms of the proposed
agreement, half of this value (A$3 million) would accrue to Lodestone, which was more than the total
consideration (estimated by JJA at A$2.3 M
)
payable for the three EPCs.
Xstract has

6

SUMMARY OF VALUATION

In this report, Xstract has applied a number of valuation methods, including geoscientific rating, industry rules
of thumb, market transactions, appraised values and farm-in agreement analysis in determining the base, high
and low values
. On the basis of this approach, Xstract has
estimated the market value of Lodestone
CSG assets as at 26 February 2010
fair market value of these assets is summarised in Table 6-1.
Table 6-1: Valuation Summary

Lodestone Energy Limited

100% Basis
Asset

Methodology
Geoscientific rating

Tambo
Coal/UCG
Project

Base Value
(A$ M)

Base Value
(A$ M)

$35.3

$10.3 to $34.6

$22.5

$60.6

Appraised Value

$10.0

Farm-in Agreement*
UCG Potential

Rule of Thumb

Moreton
Project

$15.8 to $54.9

Interest to be Acquired
Valuation
Range
(A$ M)

Transaction Multiples^

Tambo Coal/UCG
Project Preferred
Range

Tambo
CSG
Project

Valuation
Range
(A$ M)

$40.0
$7.0

$0.9 to $8.9

$4.9

$0.9 to $8.9

$4.9

$12.6 to $22.5

$16.3

$10.1 to $16.6

$12.1

$28.4 to $77.4

$51.6

$20.4 to $51.2

$34.6

$3.9 to $5.9

$5.3

$3.9 to $5.9

$5.3

Appraised Value

$6.5

$6.5

Farm-in Agreement

$0.9 to $8.9

$4.9

$0.9 to $8.9

$4.9

Tambo CSG Project
Preferred Range

$3.9 to $5.9

$5.3

$3.9 to $5.9

$5.3

Geoscientific rating

$0.5 to $2.0

$1.2

$0.5 to $1.9

$1.2

Transaction Multiples

$1.4

Appraised Value
Farm-in Agreement#

$1.1

$1.4
$0.6 to $4.0

JJA Experts Report#

$2.3

$1.4
$0.6 to $4.0

$6.0

$2.3
$6.0

In-situ Coal Target

$1.8 to $8.8

$5.3

$1.8 to $8.8

$5.3

Moreton Project
Preferred Range

$2.3 to $10.8

$6.5

$2.3 to $10.7

$6.5

$34.6 to $94.1

$63.4

$26.6 to $67.8

$46.4

Total

^ includes UCG potential
*EPCs 1414, 1415, 1417, 1418, 1481, 1482 and 1484 only.
# includes in-situ coal target
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7

DECLARATIONS

7.1 Independence
Xstract is a privately owned and operated mining and resource industry consultancy providing independent,
strategic and tactical advice and personalised professional services to exploration and mining companies,
engineering firms, financial institutions and investors. We operate through our offices in Brisbane and Perth.
Our corporate services include technical audits, project reviews, valuations, independent expert reports, project
management plans and corporate advice.
Xstract personnel have extensive experience in the preparation of independent valuations for a variety of
commodities including coal, CSG, gold, base metal, platinum, diamonds and iron.
This report has been prepared independently and in accordance with the VALMIN and JORC Codes. The
authors do not hold any interest in Lodestone, Moreton Energy, Tambo Coal & Gas, WHK Howarth, their
related parties, or in any of the mineral properties or interested parties, which are the subject of this report. Fees
for the preparation of th
reimbursed at cost.
Payment of fees and
expenses is in no way contingent upon the conclusions drawn in this report.

7.2 Qualifications
Toby Prior (Senior Geologist

JB Mining Services Pty Ltd)

Toby has worked in the coal exploration and mining industry since 1995. Toby's role as Senior Geologist at
JBMS involves geological, coal quality and resource modelling and reporting. Toby has had experience with
numerous deposits throughout Australia and overseas and is an expert in Vulcan 3D modelling. Previous clients
include Xstrata Coal QLD Pty Ltd, BMA Coal Pty Ltd and Sonoma Coal. He is a Competent Person for
reporting Coal Resources. Toby has a BAppSc (Geology) and is a member of the AusIMM and the AIG
(MAIG).
David Green (Associate Consultant

Coal Geology)

David has over 26 years of mining industry experience, and his career has spanned from exploration to mining
geology positions in a number of senior coal geologist roles and locations throughout Australia. His role as
Director and Principal Consultant Geologist of G.E.M.S (1997 - Present) involves managing a geological based
team of consultants with disciplines in coal exploration management, resource evaluation and
database/information technology for a variety of companies. He and his team have worked recently with
Macarthur Coal, Millmerran Power Partners, Bowen Central Coal, and Xstrata Coal Qld/MIM, and in the past
for JBMS, QGS, Energy Minerals, Allied Queensland Coalfields, CSIRO, and Shell Coal. He is a Competent
Person for reporting Coal Resources and has assessed geological data for resource audits, feasibility studies, and
due diligences. David holds a BSc Honours (Geology), and is a member of the AusIMM and the Geological
Society of Australia.
Alan Bayrak (Associate Consultant

Coal Seam Gas and Basin Analysis)

Alan is a multi-disciplinary exploration geologist with over 16 years of local and international exploration
experience in oil-gas and coal areas in various geographical territories, including Queensland, New South
Wales, Otway Basin, Irish Midlands, Thrace Basin, We
includes district exploration, target development, reserve assessments and CSG acreage management, Gas-inPlace (GIP) estimations (deterministic and probabilistic) and technical evaluation of the CSG prospects,
qualitative and quantitative analyses of sedimentary basins, analysis of existing geological data, generation of
exploration targets and producing technical reports, technical analysis of coals and coal petrography,
management of CSG exploration drilling programs, quantitative assessment of the CSG prospects, including
desorption, gas composition, adsorption, saturation, coal tests, permeability and reservoir properties. Alan holds
a BSc (Geological Engineering), MSc (Petroleum Geology) and a PhD (Exploration Geology).
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Jeames McKibben (GM

Corporate Services and Principal Consultant)

During his more than 16 years experience in the mining and mineral industry, Jeames has served in a diverse
was as the Division
Division. He has a strong record in project due diligence, independent technical review, valuation, deposit
evaluation and the promotion of best practice strategies in the workplace. As a corporate consultant he
specialises in valuations and Mineral Expert Reports for equity transactions and Independent Technical Reports
in support of project finance. He has assisted numerous mineral companies, financial and legal institutions in
securing regulatory approvals for IPOs and other secondary filings on the following international exchanges:
ASX, Alternative Investment Market, London Stock Exchange, Johannesburg Securities Exchange and Toronto
Stock Exchange. Other mandates include technical due diligence in support of information memoranda,
divestments, acquisitions and mergers, PreJeames has a MBA and a BSc (First Class Honours), and is a member of the AIG and a CP (Geo) with the
AusIMM.
Mark Noppe (Managing Director and Principal Consultant)
Since graduating as a geologist in 1983, Mark worked in South Africa for Anglo American Corporation (19841997), and in Western Australia and Queensland for Snowden Mining Industry Consultants (1997-2008) and
Mining Associates (2008-2009) in exploration, mining geology, practical geostatistics applications, resource
estimation, grade control, mine reconciliation and professional training and mentoring. Mark has been in
consulting since 1995 and his technical experience covers a wide range of commodities, geological and mining
settings, including coal, gold, nickel laterite and sulphide, alluvial, eluvial and hard rock diamonds, base metals
and industrial minerals. He has previously held positions as Chairman of the Southern Queensland branch of the
AusIMM, and the Geostatistical Association of Australasia. Mark has a BSc (Geology; Chemistry), MSc
(Exploration Geology), post-graduate Diploma (Terrain Evaluation), is a Member of the AusIMM and a CP
(Geo) with the AusIMM.
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APPENDIX B

Markets and Prices

to medium term, the longer term price outlook is of particular relevance to this report. Xstract has reviewed the
coal and CSG market outlook in a number of publications from independent industry researchers and industry
analysts. Based on these reports, Xstract considers the following to be important in outlining its outlook for
prices and hence property values going forward.

Thermal Coal
Historic thermal coal prices (ex Newcastle) are presented in Figure 1.
Figure 1: Newcastle Historic Thermal Coal Price July 2002 to November 2009

Source: Coal and Allied

Coal price forecasts rose in December 2009 principally in response to improving demand fundamentals in the
Asia/Pacific region and continued constraints on Australian export availability. After trading in the low US$60/t
range for the majority of March/April 2009, spot thermal coal prices (free-on-board ( FOB ) Newcastle) rose to
the low US$70/t range, broadly in line with the Australia/Japan benchmark of US$70/t for 2009/10. Spot
thermal coal prices rose sharply recently, with globaCOAL reporting a spot physical deal for March 2010
delivery of US$95/t (FOB Newcastle), a US$15/t increase over the pre-Christmas price.
Most analysts are forecasting a typical contract price for 2010/11 of between US$70 and US$85/t. Wood
Macken
term thermal prices is presented in Figure 2.
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Figure 2: Newcastle Low Sulphur, High Energy Thermal Coal Price, Marginal Cost of Supply and Volume

Natural Gas
Australian natural gas prices have historically been low and relatively stable by international standards, due
There is a large difference in prices in the domestic market compared to the wholesale market and to gas sold to
industrial and large commercial customers. The wholesale and industrial/commercial customers are billed in
gigajoule units as compared to megajoule units for the domestic customer. Wholesale and bulk tariffs charged
to industrial/commercial customers in Eastern Australia ranged from around A$3.00 to A$5.50/GJ in 2009. Gas
sold to large entities is mostly under confidential long-term take or pay contracts and as such there is little
comprehensive price information. Indicative prices between 2005 and 2009 are presented in Figure 3.
Historically, contracts have lasted for up to 30 years, but more recently contacts have been shortened to 10 to15
years.
Figure 3: Indicative Wholesale Natural Gas Prices

Going forward, rising demand for natural gas as a fuel for electricity generation combined with the proposed
As a
result prices are expected to continue rising (Figure 4).

P1109_WHK_Lodestone_20100517_Final.doc

Appendix B - Page 2

Figure 4: Forecast Gas Prices to 2025

The future price for CSG in Queensland will be primarily influenced by the existing domestic gas
market and the opportunity to supply gas to LNG plants.
In addition to the positive outlook for CSG going forward, there have been a number of mergers, takeovers and
purchases of CSG companies over the recent past where these assets have transacted at historically high levels.
During 2008 and 2009 in excess of A$20 billion was invested in purchasing interests in the CSG and LNG
sector in Queensland and New South Wales. It is important to note however, that the majority of these
transactions involved company with projects containing defined 2P and 3P Reserves or in production. The
average of all reported transactions for 2P Reserves was A$2.46/GJ while that for 3P Reserves was A$0.95/GJ.

Market Factor
coal tenements, Xstract has considered the current market for
coal exploration properties in Australia. Xstract is of the opinion that it is appropriate to apply a market
premium of 50% to the Technical V
as determined using the Geoscientific rating method given the elevated prices achieved for export thermal, PCI
and coking coals throughout 2009 and therefore the market for coal exploration properties in Australia.
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APPENDIX C

Valuation Methodologies

In the case of early to advanced stage exploration projects such as those held by Lodestone, the mineralised
potential is contingent on future exploration success and thus is considered higher risk compared to projects
where Coal Resources or Coal Reserves have been estimated. The valuation of these exploration areas therefore
is dependent, to a large extent, on the informed, professional opinion of the valuer.
Xstract has considered the following methodologies in forming its opinion of the Fair Market Value of

Geoscientific Rating
The Geoscientific rating (or Kilburn approach) is an attempt by the valuer to quantify the various technical
aspects of a property through the use of multipliers which are applied to a base (or intrinsic) value. This
dentify,
To arrive at a value for each property, the valuer considers four key attributes which either enhance or
downgrade the BAC of each property. The technical factors considered are:
Off-property factor nearby properties contain physical indications of favourable mining conditions such as
old workings and/or mines.
On-property factor the property being assessed hosts favourable mining indications such as historic
workings or mines. Importantly any mineralisation capable of supporting a JORC Code compliant
Mineral/Coal Resource estimate will be assessed using other valuation methods.
Anomaly factor assesses the degree of exploration completed over the property and the number of
resultant coals seams identified.
Geological factor assesses the area covered by and degree of exposure of favourable rock types and/or
structures (if this is related to the mineralisation style being assessed) within the property.
These attributes are given incremental, fractional or integer ratings to arrive at a series of multiplier factors.
These multipliers are then applied sequentially to the BAC to estimate the Technical Value of each mineral
property. This is then adjusted for local market conditions to determine the Fair Market Value of the project as
at the effective valuation date.
Of importance to the assessment of coal and other industrial mineral properties, the geoscientific rating approach
should extend to incorporate additional multipliers for location and marketability. To account for these factors,
Xstract has included two additional multipliers (and adjusted the other factors to ensure consistency with values
derived using the conventional geoscientific rating method) in its assessment of Lodest
which are:
Quality factor
property.

assesses the rank and degree of impurities contained by coal seams located within the

Location/infrastructure factor assesses the location of the coal deposit relative to its target market and the
presence of infrastructure
multipliers or ratings and the criteria
for coal projects are summarised in Table 2.
properties, Xstract has also assumed the following:
- BAC for EPCs in Queensland: A$478/km2
- Market Factor for coal properties: 50% premium
- 20% discount for tenements in application
Xstract considers that the current market is likely to pay a 50% premium to the Technical Value given recent
transactions involving coal resource projects and the positive outlook for coal prices going forward which are
likely to impact on the value of coal exploration properties.
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In the case of outright tenement applications (i.e. where there is no pre-existing or related title), Xstract has
elected only to value these applications where it is satisfied that there is no cause to doubt their eventual
granting. Furthermore, whilst tenements remain in application, the applicant is unable to conduct any
exploration activities to assess the underlying potential of the area. As such, Xstract considers it appropriate to
apply a 20% discount to any tenements in application due to the uncertainty in the likelihood, timing and
conditions of grant.

10% premium to reflect the additional value of security of access to the conventional coal, UCG and CSG (and
potentially conventional petroleum, should they so elect) rights.

acquired by Lodestone is outlined in the following sections. The determination of the BACs used by Xstract is
outlined in Appendix D.
Xstract is philosophically attracted to the geoscientific rating approach as it makes an attempt to implement a
system that is both systematic and defendable. Whilst it does require a subjective assessment of the various
multipliers, it also demands a degree of detached rigor to account for the key factors that can be reasonably
considered to impact on the exploration potential of a property. There is a body of theory that can be used to
support that judgement. However, it is important to note that application of the method should be undertaken by

Appraised Value (Multiples of Exploration Expenditure)
The appraised value method (also known as the multiple of exploration expenditure method
) relies on
the premise that a highly prospective tenement, and hence tenements of greater value, will generally encourage a
higher level of exploration expenditure. The method is based upon the following assumptions:
a project is at least worth what the owner has previously spent and/or has committed to spending in future
a project initially has nominal value which increases with positive exploration results from increasing
exploration expenditure. Conversely, where exploration results are consistently negative, exploration
expenditure will decrease along with the value.
Evaluating the results of an exploration programme and their relevance to the appraisal processes involves the
assessment of the geological environment of the property and its exploration potential, the exploration
procedures used and their applicability to the target style of mineralisation, the overall scope of work completed
or planned, the effectiveness of the programme and the depth and experience of the management team involved
in the target selection and assessment.
As a result of this evaluation process the valuer must determine whether the exploration efforts have or are likely
to enhance or diminish the value of the property. The value of the property may be determined from the sum of
past effective exploration expenditure plus any committed exploration going forward (collectively known as the
Expenditure Base). Only those expenditures deemed relevant to the overall value of the property should be
assessed during the valuation process. A premium or discount is then applied to the relevant Expenditure Base
through the application of a market fact
(Table 4-3).
Thus the Appraised Value can be expressed as:
Appraised Value = (Effective Expenditure + Warranted Expenditure) x PEM
In deriving a PEM to be applied to the historical expenditure, the valuer must be cognisant of:
the quality of the historical exploration data
whether the exploration costs are reported in nominal or real dollar terms
the real inflation or deflation in information costs (e.g. the cost of geophysical surveying has decreased over
the last 20 years)
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the likely cost to replace such data if the project was deprived of this information (i.e. the deprival
approach).
Table 2: Typical PEMs Applied using MEE
Typical Adjustment Factors
0.5

0.9

Previous exploration indicates that the area has limited potential

1.0

1.4

Existing data (historical and/or current) is sufficient to warrant further
exploration. Further work is expected to define targets of interest.

1.5

1.9

Have direct evidence of one or more interesting targets.
warranted.

2.0

2.4

The prospect has one or more targets with significant drill hole intersections

2.5

2.9

Exploration is well advanced and limited infill drilling is likely to define a Mineral
Resource.

3.0

Further work is

A Mineral Resource has been defined but a pre-feasibility study has not yet
been completed.

The principal shortcomings of this method are that there is no constant base from which to commence the
valuation, as there is with the base cost used in the Geoscience Rating Method (refer above), and, secondly,
there is no systematic approach taken in arriving at the PEM. A judgment is required, therefore, at both the start
and end of the valuation. An estimate of unit costs for various stages of exploration (e.g. acquisition, office
studies, regional mapping and geochemistry, geophysics, trenching and drilling) could be used as an estimate, as
a check on actual, stated expenditure.

Farm-in Commitment Analysis
a farm-in option or agreement by a third party to earn an equity interest in the property. The terms of such
agreements typically consist of a series of optional expenditure commitments over a number of years.
The farm-in participants usually earn an equity interest in a project by paying all of the exploration expenditures
during the earn-in period. Normally all expenditure commitments must be met in order to earn the equity
interest. However, such farm-in commitments are not binding as there are usually rights to withdraw or in some
cases there may be staged expenditure requirements earning an escalating equity interest.
A review of the terms of the agreement, as well as the geological potential of the property must be made in order
to determine the value of the farm-in commitment and to assess the probability that some or all of the
expenditure commitments will be met, particularly in an earn-in-situation. In these cases a discount factor
reflecting the estimated probability that the expenditures will be incurred may be applied.

Industry Rule of Thumb
For its valuation of Lodest
Xstract has adopted an Industry Rule of
Thumb approach. This approach was used due to the lack of detailed gas exploration data available for ATP
1020, which remains in a conceptual to early stage of assessment. This meant that production volumes and
project cash flows could not be accurately forecast and hence a discounted cash flow approach could not be used
to value this asset.
ge of values that the
market attributes to comparable companies or is willing to pay for similar assets against which the subject
property can be assessed. The range is typically fairly large for exploration assets, reflecting the spread of value
drivers such as quality, development status, prospectivity, proximity to infrastructure, synergy with other assets
and timeframes to development. For exploration projects without defined Reserves (as is the case for
Lodestone), this is generally carried out on th
A$/GJ .
In selecting an appropriate A$/GJ benchmark to apply to Tambo, Xstract has considered the following:
implied A$/GJ multiples for comparable ASX listed CSG exploration and production companies and recent
CSG transactions as presented in Appendix D and Appendix E.
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recent Independent Experts Reports relating to companies which hold CSG assets at a similar stage of
development
Whilst Xstract recognises that the A$/GJ basis provides weak evidence of the fair market value for the reasons
outlined below, there are limited alternatives to estimating the value of Tambo in this instance.
the calculation is typically based on Proved + Probable
and Proved + Probable + Possible
reserves and therefore ignores any potential upside in contingent resources and/or GIP estimates which are
not consistently disclosed. Whilst difficult, we have estimated an implied A$/GJ multiple for Lodestone on
a potential GIP basis
the Rule of Thumb assumes the tenements held by the subject company and those subject to the comparable
transactions are at the same stage of development
the Rule of Thumb assumes that the tenements held by Lodestone have the same CSG prospectivity as those
outlined in the comparable transactions presented, which is often difficult to establish
assumes the CSG assets have a similar risk profile, such as Native Title or access to land
assumes the tenements held by the comparable company or subject to comparable transactions have
identical gas pricing and similar operating and capital cost structures to that at Tambo
transactions considered using the rule of thumb may include provisions for additional factors such as
arrangement of debt financing, marketing rights, contingent payments and future royalties. Therefore the
price disclosed as paid for an asset may not necessarily equate to the value of the tenement as there may be
other circumstances or conditions that may have influenced the price paid.
the Rule of Thumb ignores the size and commercial/technical capability of the company which owns or
operates the tenements and its ability to develop the tenements; in particular its ability to participate in the
LNG development opportunity in the current market.
In the context of the limitations of A$/GJ Rule of Thumb measures, we note that Lodestone is an emerging
company in CSG with relatively limited work carried out to date on its Tambo Project.
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APPENDIX D - Base Acquisition Costs
Exploration Permits in Queensland
Whilst the geoscientific method is applicable within all States of Australia, it is important to note that due to
differing
(amongst others) between states, the BAC will change on a
State by State basis.
Components of the BAC are the Identification Costs

RC.

For Queensland, Xstract has used data provided by the D
IRTM system to determine that the average
exploration permit
) is 155 km2 in area and average tenure is
three years. The average IC costs incurred in identifying ground to be covered by a Queensland exploration
permit were assessed by Xstract to be A$10,000. The average ARC costs of applying for and holding a
Queensland exploration permit have been estimated as Application Fee (including lodging caveats and
assigning) A$135, Rental A$132/sub-block (or A$20,500 for an average exploration licence of 155 km2),
Administration costs, minimum A$5,000, Security costs A$2,500, Heritage expenditure A$1,000; Rehabilitation
A$5,000 and Expenditure commitment A$30,000 (in Queensland there is no minimum exploration expenditure
per unit of area, however an explorer must submit a budgeted exploration programme against which they are
assessed. Xstract considers the amount outlined to be reasonable). The BAC for a Queensland exploration
permit is therefore estimated at A$478/km2 or A$1,430/sub-block of around 3 km2.
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Appendix G

17 May 2010

Attention: Mr Kyle Wright
Senior Lawyer
Emerging, Mining and Resources
Australian Securities and Investments Commission
20/240 Queen Street
Brisbane QLD 4000

Dear Mr Wright
re: Response to ASIC comments regarding Mineral Specialist Report
The purpose of this document is to provide additional information regarding the analysis
undertaken by Xstract in its Mineral Specialist Report on Lodestone Energy Limited in response
to comments received from the Australian Securities and Investments Commission. Please find
a. Additional disclosure in relation to the status of each application
at Tambo, whether there are any competing applications or
objections, the likelihood of the applications being granted or
refused, and the basis for the expert's view that a 20% discount
is appropriate and examples of comparable valuations applying a
similar discount.
Lodestone has a number of exploration tenement applications at Tambo, with all the Moreton
tenements previously granted.
-bearing Surat
Basin continues further west that previously interpreted. Whilst a number of Exploration Permits
for Coal (
tenement area, there were no pre-existing EPCs (either granted or in application) in force when
Tambo Coal & Gas
ade its initial application for EPCs 1414,
1415, 1417, 1418, 1481, 1482 and 1484 nor when the remaining tenements were applied for under
joint venture (50% Tambo Coal & Gas / 50% Lodestone).
Having made due inquiries of the relevant authorities, Xstract understands that as at the effective

verification of the status of the tenements including inquiries against the Queensland Department
with representatives from the DME. Furthermore, we understand that the requisite tenements
have been (or are in the process of being) advertised. Thus far, all applications have passed
through the advertisement period without any objections being lodged. The current status of the
tenements is outlined in the following table.

XstractGroup.com
Xstract - Excellence from the outset
Level 20, 333 Ann Street (PO Box 10312 Adelaide Street), Brisbane QLD 4000
P: (07) 3221 2366 F: (07) 3221 2235 Xstract Mining Consultants Pty Ltd ABN 62 129 791 279

Based on the available information, Xstract fully expects that all tenements will be granted (in due
course) and that it is merely administrative procedure slowing down the grant of title to
Having sought clarification of such from
Lodestone, Xstract was provided with the following from Greg Baynton (Lodestone director conflicted party) on 30 April 2010:
I also wish to confirm that there have been no objections to any
Tambo Project EPCA in the past or currently and that I do not
anticipate any objections to the grant of any remaining EPCs from my
discussions and correspondence with the Department.
All native title affected EPCAs have now been advertised and have
completed the objection period with no objections.
From my discussions with the Department, the granting of any
remaining EPCs for the Tambo project would now be a process matter
within the Department.
Mr Bayton has consented to the inclusion of this statement in this report.
Xstract notes that during the term of this assignment (a period of over 4 months from December
2009), several tenements have been granted to Lodestone including EPC 1481, 1788, 1789, 1795
1993, 1481 and 1625, whilst tenements EPC 1414, 1415, 1417, 1418 and 1622 have been offered
by the DME and accepted by Lodestone, but as yet the Company is still to receive the final grant
documentation.
Furthermore, Xstract notes that Lodestone has actively engaged in discussions with
representatives of the DME in relation to its Tambo EPC applications. Specifically, Lodestone
objectives, timelines and commercial drivers for EPC (or ATP) tenures with overlapping ATP
tenure (or EPC as the case may be). Xstract has been provided with an email stating that DME

advantages for the Tambo project.
As such, Xstract considered it appropriate to value the Tambo EPC applications on the
understanding that there appeared to be no major impediments to grant and it was merely a
processing issue within the DME until they were granted. In keeping with section 70 of the
VALMIN Code, Xstract considers it appropriate to only value tenement applications where it is
satisfied that there is no cause to doubt their eventual granting and where there is no pre-existing
or related title. In valuing tenement applications, Xstract has applied a (subjective) discount of
20% to account for the uncertainty associated with the likely timing of grant and to reflect that
exploration activities are unable to commence until these tenements are granted.
Xstract notes that many valuers have applied similar discounts (typically ranging between 10%
and 40%) to tenement applications and cite previous valuations of early stage exploration
properties completed by Snowden (dating back to the early 2000s), Agricola Mining Consultants
(dating back to at least 2002), Al Maynard (similarly to mid-2000s,) Optiro (since 2008) and
Xstract (since 2009). By comparable valuations Xstract notes that it is referring to projects at a
similar stage of development. Under the D20 of the VALMIN Code these tenements would be
Xstract, which was reviewed by ASIC under instructions from the Australian Takeovers Panel.
This valuation report was accepted by ASIC on behalf of the Takeovers Panel.
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b. Additional information regarding the derivation of the estimates
in table 3-2.
There are four key aspects to evaluate prospectivity of the underground coal gasification potential,
namely:
depth of the coal seams
effective recoverable area of the coal seams
thickness of the coal
ash content / coal seam density
coal quality (specific energy value)
The Deterministic - Volumetric Coal Resource Estimation
CRE (tonne) = A * d * h (where A=area, d=coal density, h=seam height/thickness)
In-situ Energy (PJ) = CRE * Specific Energy value
A four stage process was used by Xstract to determine the UCG GIP estimate for the Tambo
project tenements. This comprised:
1. determining the structural continuity of the coal seams which occur within the targeted depth
zone (>250m);
2. identifing the variations in the thickness of the coal seams;
3. determining the confidence of the estimate based on both structural continuity and thickness
variations; and
4. assigning geochemical and coal seam characteristics to the targeted coal seams based on
published characteristics of the Wallon Coal Measures and deep Permian coals.

Assumptions
All assumptions are based on a coal seam correlation methodology and analogue coal seams
evident in adjacent areas of the Surat and/or Clarence Moreton Basins (see below). Coal depth,
seam thickness and coal quality data are especially important for determining the UCG potential
of an area.
Due to the lack of any test results from within
project area Xstract considered an
analogue using the general characteristics of the Walloon Coal Measures within the Surat Basin
(Table 2). Xstract then applied an average gas content value to the targeted coal seam dependent
upon its depth below surface using the depth-gas content graph (Figure 1).
Xstract applied the same concept to assess the deep Permian coal seams based on a Galilee Basin
analogue (refer Figure 2).
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Table 2: Published properties of key coal seams of the Surat Basin (From Coal Petrology and coal
seam gas contents of the Wallooon subgroup
Geology, Vol70, Issues 1-3, April 2007, p209 to 222)

Figure 1: Gas content vs depth for coal seams of the Surat Basin (From Coal Petrology and coal
seam gas contents of the Wallooon subgroup
Geology, Vol70, Issues 1-3, April 2007, p209 to 222
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Figure 2: Gas content vs depth for coal seams of the Galilee Basin (From Galilee Energy,
Rodney Creek-8 well ASX Announcement)

Area
JB Mining generated a series of maps based on all available waterbore and petroleum well data in

extent and depth of the coal seams, Xstract considered as many data points as possible from
either lie within the tenement or a 10 km buffer zone surrounding ATP1020. Of particular
importance were the petroleum wells outlined in Table 3.
Table 3
potential

Inside of ATP 1020
Valetta-1
Balfour-1
Westbourne-1

Petroleum well-Coal was recorded in the Birkhead Formation
Petroleum well-Coal was recorded in Birkhead and Evergreen Formations
Petroleum well-thin coal bands and carbonaceous mudstones for Jurassic. Coal seams were recorded
for deep Permian section.
3338
Thick coal seams intercepted
4035
Thin coal seam intercepted
50898
2m coal seam was recorded
Outside of ATP 1020 but within 10 km radius
Berwinock-1
About 10 km west of ATP 1020 (petroleum well-WCM and deep Permian coals intercepted)
Augathella-1
About 10 km south of ATP 1020 (petroleum well-thin coal seams intercepted)

Figures 3 and 4 below present the available water bore and petroleum well data (purple diamonds)
present within a 10 km radius of ATP 1020. Figure 3 presents the interpreted depth to the top of
the targeted coal seam, whilst Figure 4 shows the interpreted thickness of the targeted coal seam.
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Figure 3: Interpreted depth to the top of the targeted coal seam

Figure 4: Interpreted thickness of the targeted coal seam

ATP 1020

ATP 1020

The lateral extent and distribution of the coal seams throughout the project tenements remains to
be adequately assessed with only limited water bore, petroleum well and airphotograph
interpretation maps currently available. In particular, the large tenement size combined with low
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petroleum well data distribution makes it difficult to accurately predict and rationally optimise the
likely area offering potential for UCG. As such Xstract has assumed that between 10% and 30%
s Tambo tenements is prospective for UCG. This in
part reflects the distribution from the photogeology interpretation (based on the surface expression
of such seams) as well as taking into account the depth of the down-dip extents to these coal
seams, as well as an assessment of likely environmental and geological factors, including
permeability and coal quality.

Coal Depths
Coal seams interpreted to occur at depths of between 100 and 600 m have been targeted for UCG
potential. The historic water bore and petroleum well data set provided by Lodestone has been
used to assist in these interpretations.

Coal Thickness
According to the available data coal thickness varies in a broad range as demonstrated in Figure 4
above. As a general observation, coal seams with thicknesses of greater than 2 m offer the best
potential for UCG. Xstract has assumed a minimum coal thickness of 2 m for prospective seams
within Lodestone
This assumption remains to be assessed through ongoing
exploration, but certainly is not an unreasonable assumption based on corresponding coal seams
within the Surat Basin including those referred to in Table 2 above.

preparation of
However significant delays were reportedly encountered by the programme and no meaningful
data was available against which to benchmark our assumptions.

Specific Energy
No specific energy values
.
Xstract has therefore assumed a specific energy value of between 14 and 20 MJ/kg with an
average of 16 MJ/kg in its estimations based on target analogues within the surrounding area.
Again it was intended that this assumption would be refined with measured data once Lodestone
obtained coal quality data from its drilling program.
In addition to its deterministic-volumetric estimations, Xstract also used a probabilistic estimation
to account for some of the risks associated with its technical assumptions. Using Monte Carlo
simulation and including variations in coal thickness, area and specific energy, the following table
of results and distributions were obtained. A uniform distribution was used for both the minimum
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c.

Summary of the key points in relation to the probabilistic
approach used to estimate the Tambo UCG potential, which give a
reasonable basis for the assessment of quantities of coal and gas
underpinning the analyses, including examples of comparable
valuations where this methodology has been used in this way.

tage of assessment and
development in Australia and as such there are few, if any, valuations in the public domain, and
none which currently use the probabilistic method as outlined by Xstract.
Having said this it is important to note that the probabilistic methodology used by Xstract is
widely employed within the oil and gas industry as
West African petroleum assets by IHS Global Ltd (see attachment).
In relation to the UCG prospectivity of an area, this depends on a number of factors as outlined
below. There is no standard evaluation procedure considering all effective parameters in UCG
resource assessments. The difficulty of the evaluation derives from the complexity of the coal and
geological setting in which there are many unknown variables. These variables include:
Quantitative-Volumetric Variables
Depth of coal seam
Thickness
Density
Specific Energy
Continuity of Seams
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Quantitative-Recovery Variables
Permeability
CH4 content
CO2 content
Ash content
Moisture
Degree of Coalification
Maceral composition
Qualitative-Volumetric/Recovery Variables
Geological structure
Degree of stress
Swelling characteristics
There are five key aspects to evaluate the prospectivity for UCG within an area. These include:
depth of the coal seams
effective recoverable area of the coal seams
thickness of the coal
ash content/density
coal quality (specific energy value)
The Deterministic-Volumetric Coal Resource Estimation is then calculated as follows:
CRE (tonne) = A * d * h (where A=area, d=coal density, h=seam height/thickness)
In-situ Energy (PJ) = CRE * Specific Energy value
This standard deterministic-volumetric estimation methodology is used widely in the oil and gas
industry. This method is considered appropriate where there are little or no variations in the
relevant parameters which obviously does not hold true in reality as this is a natural system. As
such there are inherent variations in the parameters, which means that typically average values are
used in the preparation of the target estimations.
UCG Estimation is intimately associated with risk analysis. In order to account for the uncertainty
in the data and adequately capture the associated variations, a more flexible and convenient
methodology is required. We consider that the probabilistic method is the preferred method for
UCG assessment.
In assessing the UCG potential, Xstract has used both a deterministic-volumetric estimation in the
first case and then used a probabilistic method to incorporate variations in its chosen parameters to
account for the risk of various uncertainties.
There is no standard methodology for UCG assessment and target/resource estimation. UCG
estimation is a new area in Australia and mostly uses a coal resource estimation methodology for
volumetric assessments. Most of the valuations to date are based on in-situ coal volume and
Specific Energy Value which gives in-situ energy in terms of petajoules. Xstract consider the best
way to assess the UCG potential of an area is to include all uncertainties so as to account for the
risk and gain a better understanding from the distributions of estimated values rather than using
and reporting only single average values.

of Bowen Energy,

P1109_AppendixG_20100517_Final.docx

ion of Lodestar Minerals Ltd
.

Page 14 of 23

d. Further information regarding the derivation of the estimates set
out in Table 3-3
.
Xstract reviewed the data available from historic water bore and petroleum wells drilled in the
surrounding area
Page 8 and Figure 4 on Page 9 of this document) to assess the seam thickness, gas content, ash
content, moisture content, and density of the coal in its assessment of the CSG potential of the
Tambo area. These parameters were used by Xstract to estimate the conceptual gas-in place
GIP range within the relevant tenements. The following equation was used to estimate the
GIP within the areas defined by Lodestone Energy as the offering potential for CSG;
GIP = h* A* GC* (1-Ash%) * (1-Moisture%) * d
h = Net Coal Thickness (m)
A = Area (km2)
GC = Gas Content, DAF (m3/t)
d = Coal Density (g/cm3)
As for UCG, a four stage process was used by Xstract to determine its CSG GIP estimate. This
comprised:
1. determining the structural continuity of the coal seams which occur within the targeted depth
zone;
2. identifying the variations in the thickness of the coal seams;
3. determining the confidence of the estimate based on both structural continuity and thickness
variations; and
4. assigning analogue geochemical and coal seam characteristics to the targeted coal seams
(Walloon Coal Measures and deep Permian coals).
Importantly, the petroleum wells and water bore data used by Xstract in its assessment all lie
depth and thickness

In order to identify the range of uncertainty and variability of each coal seam, a Low and a High
value was estimated for each parameter such as coal area, coal thickness, gas content and density
based on adjacent analogues within the Surat Basin. This allowed the identification of variations
in the data and improved analysis and optimisation options for probabilistic GIP estimation.
Xstract received the available data relating to water bore and petroleum wells drilled in and
around the ATP1020P (as specified above) to evaluate the coal thickness, gas content, density,
moisture and ash content of the coal seams. These parameters were then used to estimate the
conceptual GIP. Probabilistic estimation was also used to assess the range of uncertainties and
Whilst the gas content and coal distribution
of the area remains to be adequately determined, Xstract considers that potential CSG
accumulations may be sufficient to support future commercial production.

Coal Inventory
A coal database was provided by Lodestone and existing petroleum well data were used to assess
the thickness of the coals in proximity to ATP1020P. Data for coal seams for this area are sparse
and poorly recorded and logged. Previous deep petroleum exploration programmes typically
bypassed shallow coal seams as they progressed towards the targeted deeper petroleum bearing
strata. As such there is limited detailed documentation of the shallow coal seams in the available
well completion reports. Reported coal seams vary in thicknesses and are not accurately reported
within ATP1020P. However it is evident from the available documents that the coal seams are
presence in significant thicknesses and with considerable lateral extent.
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Assumptions
All assumptions are based on

evaluation criteria. Given that Lodestone had commenced
optimised with ongoing drill results. However the onset of early rains prevented such information becoming
available, namely coal thickness and gas content data which is crucial for accurate GIP
estimations.

Area
GIP estimates are based on definitive polygonal resource estimation techniques over the
extensive drill core and petrophysical database. As a first stage, Xstract identified prospect areas
where coal seams are present at depths of greater than 250 m (optimal CSG depth limits). The
largest uncertainty in ATP1020 is the extent of the coals and their distribution across the project.
Xstract therefore assumed that between 40% and 60% of the total area is prospective (worth drill
testing).

Thickness
Coal thicknesses are based on a density cut-off of 1.75 g/cc. Lack of density logs from previous
petroleum and coal wells makes thickness assessments difficult for ATP1020P. Coal thickness
varies in a broad range according to available data. Xstract has assumed a coal thickness of
between 2 and 15 m for its estimations.

Depth
Gas is absorbed in coals by physical absorption. This is only possible if there is a sufficient
pressure on the coal seams. The depth limit of 250 m is used for delineation of prospective areas.
It appears that most of the likely coal seams (more than 70%) are deeper than 250 m in ATP 1020.

Gas Content
There are no direct gas content measurements from the coals in ATP 1020. Gas contents for the
Walloon Subgroup within the Surat Basin reportedly range from 1.15 to 13.17 m3/t ( DAF ) and
averages 5.18 m3/t. Wells shallower than 250 m have an average gas content of only 3.85m 3/t. In
this assignment, Xstract has assumed a gas content range of between 3 m3/t and 8m3/t for its
estimations.
The following tables document the derivation of the GIP estimates.
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The GIP Equation was used in the following volumetric GIP estimation for the high side estimate
(Walloon Coal Measures).

The GIP equation was used in the following volumetric GIP estimation for the low side estimate
(Walloon Coal Measures).

The GIP Equation was used in the following volumetric GIP estimation for the high side estimate
(Permian Coals).
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Xstract notes that there is a large difference between its High and Low Volumetric Estimations
(using deterministic methods) due to the large variation in the reported thickness of the Walloon
Coals in the area. To reduce the risk associated with the various input parameters, Xstract also
conducted a probabilistic estimation for the Tambo CSG evaluation. Probabilistic Estimation is
widely used in CSG Resource/Reserve evaluations (see attached papers).
In its Probabilistic Model, Xstract assessed the following parameters individually and their
variations as discussed above.

6.
Table 6: In-situ Energy Probability Table for Jurassic and Permian Coals in ATP1020P
Tenement Area
ATP 1020

WCM

ATP 1020 Permian
Coals
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P90 Estimate
(PJ)

P50 Estimate
(PJ)

P10 Estimate
(PJ)

2,345

4,636

7,944

1,971

3,094

4,794
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e.

Summary of the key points that give a reasonable basis for the
assessment of quantities of gas underpinning the gas in place
estimation in section 3.3.5.
examples of comparable valuations where this methodology has
been used in this way.

In March 2007, The Society of Petroleum Engineers ( SPE ), along with sponsoring organisations
the World Petroleum Council (
and the Society of Petroleum Evaluation Engineers ( SPEE ), approved the new
Petroleum Resources Management System ( PRMS ). The PRMS contains a set of definitions,
standards and guidelines for the classification of conventional and unconventional petroleum
resources.
Unconventional petroleum resources require different evaluation and development techniques and
have their own uncertainty characteristics which can affect reserve estimation and reporting.
The PRMS is designed to provide a common reference for the international petroleum industry,
including national reporting and regulatory disclosure agencies to support petroleum project and
portfolio management requirements and to improve clarity in global communications regarding all
naturally occurring petroleum resources. To ensure the needs of stakeholders are met, it is of great
importance that the application of the PRMS to CSG projects be consistent with its intent
(Geoffrey J Barker, 2008).
Estimates of gas and coal exploration targets and resources depend directly on net-coal thickness,
gas content, coal density, and ash yield, and indirectly on coal rank, structure, hydrogeology, and
topography.
coal.
Xstract used the methodology developed by the SPE. Gas content values are estimated based on
depth versus gas content type curves. Coal thickness is based on a density cut-off of 1.75 g/cc. The
GIP calculations are based on definitive polygonal resource estimation techniques over the
extensive drill core and petrophysical database.
Reserves are defined by PRMS as those quantities of petroleum anticipated to be commercially
recoverable by: application of development projects to known accumulations; from a given date
forward; and, under defined conditions. Reserves must satisfy four criteria in that they must be
discovered, recoverable, commercial, and remaining (as of the evaluation date) based on the
development project(s) applied. This means reserves must be determined in conjunction with a
specified commercialisation strategy (e.g., eminent contract/development, spot sales, third-party
infrastructure project, etc.). From there, reserves may be sub-classified based on project maturity
and/or characterized by development and production status.
Xstract was provided with data for petroleum wells occurring within a 10 km sphere of influence
around ATP1020P to evaluate the coal thickness, gas content, density, moisture and ash content of
the coal seams. These parameters have been used to estimate the conceptual GIP. Due to range of
uncertainty and variability of each coal target, probabilistic calculations were used to assess likely
variations. Xstract notes that there is currently insufficient data for the project to estimate potential
resources rationally. However, although the gas content and coal distribution remains unknown in
the area, Xstract was requested to assess the potential CSG accumulations and determine whether
such quantities may be sufficient for commercial production on a conceptual basis.
Our estimations for the Tambo CSG project are based on the resource potential tempered by the
associated risk. In order to assess the likely variation and risk, Xstract used Probabilistic
estimations. This method is commonly used for unconventional ( CSG ) resource/reserve
estimations (see attached documents as references), and includes the following considerations:
Data analysis and adjacent analogue areas have been studied in detail
Area limitations and possible recoverable areas have been identified
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Thickness distribution has been studied in and around the area
Gas content and composition data have been studied from adjacent analogue areas within the
Surat Basin
Limitations on area, thickness, coal data, coal extent and gas content have been considered
Standard SPE Guidelines have been used in estimations
Data provided to us are limited for this area, assumptions have been made using correlations
and experience from similar areas
Monte Carlo Simulation-Probabilistic estimation has been used to reduce to risk of
uncertainty in resource estimation
We are confident with our estimations with available data in this stage, however this model
can be optimised once more data becomes available for the prospect area.
Examples of valuations that have applied a similar methodology to Xstract in this respect include
Deloitte s valuation of ATP 688P and ATP 769P in
and
the Ataria appraisal asset and Paranui and Tilbrook projects in the Sunshine Gas Independent
Experts Report
.
f.

Summary of the key points which give a reasonable basis for the
valuation of EPC 1302.

The Moreton project tenements range from an early to advanced exploration status. EPCs 1299,
1313 and 1524 are all considered early stage exploration where coal drill targets have been
identified. EPC 1302 is more advanced as historical drilling has defined coal-bearing intervals at
the Veresdale Scrub deposit.
Importantly, there are currently no Coal Resources delineated within
which meet the minimum reporting requirements of the 2004 JORC Code. There are however,
historical estimates of coal seams documented for EPC 1302. Xstract has placed considerable
reliance on these historical estimates for the target seams as a guide to understanding the future
exploration and mining potential of the Veresdale Scrub deposit.
Exploration by New Hope and Pacific Coal Pty Ltd in the 1980s and 1990s resulted in the
definition of numerous coal seams in the Beaudesert area. Based on this work New Hope
delineated target mineralisation in the order of 28.8 Mt at the Veresdale Scrub deposit.
The company has not applied for, nor been granted, a waiver under Listing Rule 5.6 by the ASX
enabling it to report historical estimates of the coal contained within EPC 1302. However, Xstract
considers that the contained coal within EPC 1302 is of importance for the following reasons:
The historical estimate for the Veresdale Scrub deposit was generated by New Hope Energy, a
coal production company, from drilling commenced in 1978. The estimate and means by
which it was generated are documented in a New Hope Report dated September 1992 and
Exploration Permit for Coal 221, Veresdale Scrub Area
Preliminary
This document is held by the Queensland DME under Record number
<CR24297>.
Lodestone directors believe that the historical estimates continue to be relevant because the
drilling pattern over the deposit is of a design and density that satisfactorily investigates the
coal seams. Exploration techniques used to acquire data and generate the estimates are
similar to those used today. Xstract concurs with
.
The historical estimates are considered reliable by Xstract because the available drilling and
log data indicates work of consistent reliable quality. The geological model is reportedly
based entirely on bore holes with reasonable recoveries, which were geologically and
geophysically logged to a maximum downhole depth of 120 m below surface. The coal seams
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are generally continuous between holes but demonstrate considerable splitting and are
typically thin.
The resource calculation was based on
mining experience of equivalent seams
evident at the Jeebropilly Mine, where coal seams and splits were commonly mined down to
10 cm in thickness. Criteria applied for evaluation comprised: inclusion of seams greater than
0.12 m in thickness, exclusion of partings greater than 0.10 m, application of 400 m maximum
extrapolation distance from known data points and default density of 1.5 t/m3 applied to all
seams.
Estimates were generated using a 250 m by 500 m drilling pattern to an average depth of 80
m.
Informal calculations by Xstract from drilling data support
exploration target.
At the time, New Hope classified the historical resource as I
Code for Reporting of Indentified Coal Resources and Reserves
Code a precursor to the 2004 JORC Code). The basis of this classification is not reported.
However, using guidelines effective at the time, Xstract understands that portions of the
resource defined by boreholes separated by distances of greater than 500 m were classified as
Inferred, whilst a borehole separations of between 250 m and 500 m were typically classified
as Indicated.
It was noted by New Hope that the soInferred Resources were not included in the
estimate above and there was considered to be good potential down-dip (to the southwest) and
for upgrading of the
resource between 40 and 100 m depth.
There are no estimates, other than the historical estimates, available to the company with
respect to the Veresdale Scrub deposit.
A traverse of drilling completed by the company in 2009 to the south of the deposit
confirmed, in the
opinion, the width of the coal seam in the single section tested.
The northern tenement boundary of EPC 1302 cuts through the central portions of the
Veresdale Scrub deposit. Xstract estimates that approximately 60% of the deposit lies within
As such, Lodestone consider that there is potential for an exploration
target of between 15 and 20 Mt of in-situ raw coal within EPC 1302. Jeff Jamieson, CEO of
Lodestone Energy and a coal consultant with over 30 years experience, is the Competent
Person for this exploration target.
Under section D16 of the VALMIN Code, the Veresdale Scrub deposit is a material asset
whose exclusion from the valuation is likely to understate the value of the Moreton Project by
more than 10%.
% earn-in to the Moreton project, the Independent
Technical Specialist, Jeff Jamieson & Associates (
- now a conflicted party as Mr
Jamieson is CEO of Lodestone), attributed considerable value to the Veresdale Scrub deposit
(providing the value basis for the entire transaction). Xstract considers that its report would
be materially deficient if the Veresdale Scrub deposit was either excluded or no value
assigned.

the quantum of coal present within EPC 1302 and has inherent value. However we note that there
is no guarantee that the Veresdale Scrub deposit will be re-classified under the 2004 JORC Code
in the short term or at all.
g. Examples of valuations in other projects where the expert
considered there to be a low likelihood that the deposit would be
ultimately developed.
Arguably, the development of any exploration property may be considered to be of low likelihood
until the appropriate level of exploration activity and economic studies have been completed.
Certainly the rate of exploration success and conversion of exploration projects to actual operating
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mines over recent years would suggest that there are very few that are ultimately developed. Yet
such properties still have intrinsic value. This value may reside either in the in-situ mineral
potential of a property or alternatively in the amount a property may be on-sold to a third party.
To a large extent the amount that a third party may be willing to pay for such a property reflects its
corporate strategy, risk profile and risk tolerance. If buyers have a positive view regarding the
risks associated with project development and consider that they have the relevant expertise to
overcome such risks, they may well place a high value on the project. If however they have a
negative view of the project and that development risks are significant or are unlikely to be
overcome through negotiation, then they would possibly value this deposit at a lower level.
Xstract considers that most reasonable investors taking a balanced view of the project, would
consider there is a risk associated with the future development of this project given its proximity
to the Beaudesert residential area. However, that is not to say that the project does not have value,
as a company with a higher risk tolerance (than an average investor) may consider that it can
negotiate with the relevant parties such that it is able to develop the deposit. As such and based on
the methodologies outlined in our valuation report, Xstract expects that such a company would be
willing to pay up to $8.8 million (but with a preferred value of $5.3 million) for the Veresdale
Scrub deposit.
Importantly, under section 19 of the 2004 JORC Code, the declaration of Coal Resources requires
There is no such requirement for the assessment of exploration targets largely because these tend
to be at an early stage of assessment and there have been insufficient studies completed to
adequately assess whether such projects are economically viable or able to overcome any social or
political impediments.
As such, Xstract would refer to the valuation of any early stage to advanced stage exploration
project, where further studies are required to determine the impact on the project economics of
various competing economic, social and regulatory factors. Whilst not stated explicitly, all such
early stage projects carry a high risk regarding future development options and assumptions. Until
at least Measured and Indicated Resources are defined the likelihood of future income from the
project cannot be adequately assessed and hence cannot be assessed using valuation techniques
such as discounted cash flow analysis. Instead most such projects are largely assessed on the basis
of geological prospectivity (including geoscientific rating and geological risk) and/or historic cost.
h. Significance of Queensland Government Policy
Strategic Cropping Land
The changes to the planning framework associated with the Queensland government's proposed
strategic cropping land policy have not been finalised. In particular, detailed mapping of strategic
cropping land across the state, which is proposed to be used as a trigger for assessment under the
proposed framework, has not been finalised.
A discussion paper released in February included a preliminary map showing "candidate areas for
strategic cropping land". The map does not include detail sufficient to identify whether the
tenements are likely to be affected or otherwise. A disclaimer accompanying the map confirms
that the map is likely to change during development of the strategic cropping land planning
framework.
If the tenements do fall within strategic cropping land, it will be necessary to review the new
planning framework (once that is finalised), to ascertain whether any proposed activities will be
subject to an assessment process.
Coal Seam Water Use
The CSG model conditions are suggested conditions to form the basis of a proposed
Environmental Management Plan
. An EMP is required when applying for an
environmental authority to facilitate the grant of a production tenement.
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The overarching guidelines include the model conditions, a guideline on preparing an EMP for
CSG activities, and a guideline on applying for beneficial use of CSG water.
The tenements are exploration tenements. If a future application is made for a producing tenement
out of the current tenements, then the guidelines and model conditions will need to be complied
with.
i.

Additional information in relation to comments in Appendix C on
premiums payable in recent transactions

In Appendix C, Xstract has expressed its view regarding the general state of the market for coal
exploration and mining properties which have traded at a premium to analyst expectations over the
past few years, in part reflecting the overall trend in the coal price. These asset transaction
premiums are largely the result of the foreign entities entering into the Australian market to secure
adequate supplies to meet their future production requirements. The Chinese, Indian, Japanese
and Korean are the most active foreign acquirers in the Australian mineral industry, however,
other major companies such as BHP Billiton, Peabody and Xstrata have also recently made or
entered into coal acquisitions.
It is
s opinion that the current market in Australia may pay a premium over the technical
value for high quality mineral assets (i.e. assets that hold defined resources that are likely to be
mined profitably in the short-term or projects that are believed to have the potential to develop
into mining operations in the short term even though no resources have been defined). On the
other hand exploration tenements that have no defined attributes apart from interesting geology or
discount to technical value. Deciding upon the level of
discount or premium is entirely a matter of professional judgement. This judgement must of
course take account of the commodity potential of the tenement. Currently in Australia for
example, a tenement may have an elevated value for its coal, gold or iron potential. There are of
course numerous factors that affect the value such as proximity to an established processing
facility and the size of the land holding.
The current Australian market in exploration tenements is also strongly impacted by the size of the
land holding. In our opinion a large consolidated tenement holding in an area with good
exploration potential attracts a premium because of its appeal to large companies.
Xstract notes that other valuers have considered market premiums of between 50% and 300%
based solely on spot price increases throughout 2009 (refer to
Energy and Polaris, respectively). In the context of the on-going thermal and coking coal price
increases, Xstract considers a 50% premium to the technical value to be realistic and appropriate.
Xstract notes that it applied a 30% market premium in its valuation Bowen Energy in late 2009
(refer to Bowen Energy valuation report). Coal prices and the market for coal properties have
improved since this time.

Jeames McKibben
General Manager Corporate Services, Principal Consultant
Xstract Mining Consultants
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APPENDIX H

Glossary of Terms

Abbreviation or Term

Meaning

2P

2P (Proved + Probable) reserves

3D

three dimensional

3P

3P (Proved + Probable + Possible) reserves

A$

currency, Australian dollar

A$/GJ

Dollar value per gigajoule

AIG

Australian Institute of Geoscientists

ARC

Application and Retention Cost

ASIC

Australian Securities & Investments Commission

ASX

Australian Securities Exchange

ATP

Authority to Prospect for Petroleum or Gas

AusIMM

Australasian Institute of Mining and Metallurgy

BAC

base acquisition cost

CSG

coal seam gas

Cydonia

Cydonia Resources Pty Ltd

daf

dry and ash free

DEM

digital elevation model

DME

Queensland Department of Mines and Energy

Domgas

domestic gas

EPC

exploration permits for coal

EPCA

Exploration permits for coal application(s)

EPS

specified mineral exploration permit

EV

Enterprise Value

FOB

free-on-board

Galilee

Galilee Coal Pty Ltd

GIP

gas-in-place

GJ

gigajoule

IC

Identification Costs

Indicated Coal Resources

That part of a Mineral Resource for which tonnage, densities, shape,
physical characteristics, grade and mineral content can be estimated with
a reasonable level of confidence.

IRTM
JBMS

JB Mining Services Pty Ltd

JJA

Jeff Jamieson & Associates

JORC Code

2004 Edition of the Australasian Code for Reporting of Exploration Results,
Mineral Resources and Ore Reserves

km

kilometre(s)

2

km

square kilometre(s)

Lodestone

Lodestone Energy Limited

m

metre(s)

m3/t

cubic metres per tonne

MBA

MBA Petroleum Consultants

Muir

Muir and Barrenger

mD

milliDarcy
unit of measurement of the permeability (ability of a fluid to
flow through) (of) a rock.

Measured Coal Resources

That part of a Mineral Resource for which tonnage, densities, shape,
physical characteristics, grade and mineral content can be estimated with
a high level of confidence.

MEE

multiple of exploration expenditure method

MICA

Mineral Industry Consultants Association
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Abbreviation or Term

Meaning

Moreton Coal/UCG Project

The Moreton exploration project

Moreton Energy

Moreton Energy Pty Ltd

MRA

Mineral Resources Act 1989

Mt

Million tonne(s)

Mtpa

Million tonnes per annum

Nash

Colin Nash and Associates Pty Ltd

Orbit Capital

Orbit Capital Pty Ltd

P&G

Petroleum and Gas (Production and Safety) Act 2004

P10

Prospective Resource estimates from Low

P50

Prospective Resource estimates from Best

P90

Prospective Resource estimates from High

PJ

petajoule

PRMS

Petroleum Resource Management System

Red Sky

Red Sky Energy Limited

SHE

safety, health, and environmental

SRTM

Shuttle Radar Topography Mission

Surat Resources

Surat Resources Pty Ltd

Tambo Coal & Gas

Tambo Coal & Gas Pty Ltd

Tambo Project

The Tambo Coal /UCG project

Tambo CSG Project

Tambo CSG exploration project

Tambo exploration project

Tambo Coal/UCG Project

TCF

trillion cubic feet

UCG

Underground coal gasification

US$

Currency

VALMIN Code

2005 edition of the Code for the Technical Assessment and Valuation of
Mineral and Petroleum Assets and Securities for Independent Expert
Reports

WHK

WHK Howarth Corporate Finance Limited

Xstract

Xstract Mining Consultants Pty Ltd
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