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VIENNA CONVENTION 1 FOR THE PROTECTION OF THE OZONE 
LAYER  

PREAMBLE

The Parties to this Convention,
Aware of the potentially harmful impact on human health and the environment 

through modification of the ozone layer,

1 Came into force on 22 September 1988, i.e., the ninetieth day following the date of deposit^with the Secretary- 
General of the United Nations of the twentieth instrument of ratification, acceptance, approval or accession, in 
accordance with article 17 (1):

pí~íÉ

a ~íÉ=çÑ=ÇÉéçëáí=
çÑ=íÜÉ=áåëíêì ã Éåí
çÑ=ê~íáÑáÅ~íáçåI=
~ÅÅÉéí~åÅÉ=(A),
~ééêçî ~ä=(AA) 
çê=~ÅÅÉëëáçå=(a)

Australia..................................... -16 September 1987 ~
Austria........................................ 19 August 1987
Byelorussian Soviet Socialist

Republic.................................. --20 June 1986 ^
Canada........................................ 4 June 1986
Egypt........................................... _ 9 May 1988
Finland*.....................................- -26 September 1986
France.............................___ 4 December 1987 AA
Guatemala................................... 11 September 1987 a
Hungary...................................... 4 May 1988 a
Maldives...................................... 26 April 1988 ~
Mexico........................................ 14 September 1987
New Zealand.............................. 2 June 1987

(With a declaration of appli 
cation to the Cook Islands 
and Niue.) 

Norway*.........................___- 23 September 1986
Sweden*...................................... 26 November 1986
Switzerland................................. 17 December 1987
Uganda........................................ 24 June 1988 ~
Ukrainian Soviet Socialist Re 

public................................__ 18 June 1986 ^
Union of Soviet Socialist Re 

publics..................................... 18 June 1986 ^

pí~íÉ

a ~íÉ=çÑ=ÇÉéçëáí=
çÑ=íÜÉ=áåëíêì ã Éåí
çÑ=ê~íáÑáÅ~íáçåI=
~ÅÅÉéí~åÅÉ=(A),
~ééêçî ~ä=(AA) 
çê=~ÅÅÉëëáçå=(a)

United Kingdom of Great Brit 
ain and Northern Ireland...... 15 May
(In respect of the United 
Kingdom of Great Britain 
and Northern Ireland and the 
following territories: Baili 
wick of Jersey, Isle of Man, 
Anguilla, Bermuda, British 
Antarctic Territory, British 
Indian Ocean Territory, Brit- ~* 
ish Virgin Islands, Cayman 
Islands, Falkland Islands, Gi 
braltar, Hong Kong, Mont- J=
serr t, Pitcairn, Henderson, 
Ducie and Oeno Islands, 
Saint Helena, Saint Helena 
Dependencies, South Geor 
gia and South Sandwich Is 
lands, Turks and Caicos Is 
lands, and United Kingdom 
Sovereign Base Areas of Ak- 
rotiri and Dhekelia in the Is 
land of Cyprus.).....................   

United States of America

1987

27 August 1986
* See p. 422 of this volume for the texts of the declarations made upon ratification. 
Subsequently, the Convention came into force in respecTdf each of the States listed below the ninetieth day 

following the date of deposit with the Secretary-General of the United Nations of its inslrument of ratification, 
acceptance, approval or accession, in accordance with article 17 (3):

a ~íÉ=çÑ=ÇÉéçëáí=
çÑ=íÜÉ=áåëíêì ã Éåí
çÑ=ê~íáÑáÅ~íáçå

pí~íÉ= çÑ~Ñ̀ Éëëáçå=(a) 
Spain ......................., .............;.. .................. 25 July 1988 E~F

(With effect from 23 October 1988.) 
Equatorial Guinea........... __,........... 7.... .7............... ;__. NT=August 1988 (a)

(With effect from 15 November 1988.) 
Venezuela ..................  ,-. ...........,...._.;............. ... 1 September 1988 (a)

(With effect from 30 November 1988.)  _ 
Ireland......................-.,................ ., ,.................. 15 September 1988 E~F

(With effect from 14 December 1988.) 
Malta......................-.,,-.,...............,,,.................. 15 September 1988 (a)

(With effect from 14 December 1988.) 
Italy.......................................... K{KKKKKKKKKKKKKKKKKKK=19 September 1988

(With effect from 18 December 1988.) ~
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Recalling the pertinent provisions of the Declaration of the United Nations 
Conference on the Human Environment, and in particular principle 21, which pro 
vides that "States have, in accordance with the Charter of the United Nations and 
the principles of international law, the sovereign right to exploit their own resources 
pursuant to their own environmental plolicies, and the responsibility to ensure that 
activities within their jurisdiction or control do not cause damage to the environ 
ment of other States or of areas beyond the limits of national jurisdiction",

Taking into account the circumstances and particular requirements of devel 
oping countries,

Mindful of the work and studies proceeding within both international and na 
tional organizations arid, in particular, of the World Plan of Action on the Ozone 
Layer of the United Nations Environment Programme,

Mindful also of the precautionary measures for the protection of the ozone 
layer which have already been taken at the national and international levels,

Aware that measures to protect the ozone layer from modifications due to hu 
man activities require international co-operation and action, and should be based on 
relevant scientific and technical considerations,

Aware also of the need for further research and systematic observations to 
further develop scientific knowledge of the ozone layer and possible adverse effects 
resulting from its modification,

Determined to protect human health and the environment against adverse 
effects resulting from modifications of the ozone layer,

Have agreed as follows:
^ êíáÅäÉ=NK= DEFINITIONS 

For the purposes of this Convention:
1. "The ozone layer" means the layer of atmospheric ozone above the plane 

tary boundary layer.
2. "Adverse effects" means changes in the physical environment or biota, 

including changes in climate, which have significant deleterious effects on human 
health or on the composition, resilience and productivity of natural and managed 
ecosystems, or on materials useful to mankind.

3. "Alternative technologies or equipment" means technologies or equipment 
the use of which makes it possible to reduce or effectively eliminate emissions of 
substances which have or are likely to have adverse effects on the ozone layer.

4. "Alternative substances" means substances which reduce, eliminate or 
avoid adverse effects on the ozone layer.

5. "Parties" means, unless the text otherwise indicates, Parties to this Con 
vention.

6. "Regional economic integration organization" means an organization con 
stituted by sovereign States of a given region which has competence in respect of 
matters governed by this Convention or its protocols and has been duly authorized, 
in accordance with its internal procedures, to sign, ratify, accept, approve or accede 
to the instruments concerned.

7. "Protocols" means protocols to this Convention.
Vol. 1513, 1-26164
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^ êíáÅäÉ=OK= GENERAL OBLIGATIONS
1. The Parties shall take appropriate measures in accordance with the provi 

sions of this Convention and of those protocols in force to which they are party to 
protect human health and the environment against adverse effects resulting or likely 
to result from human activities which modify or are likely to modify the ozone layer.

2. To this end the Parties shall, in accordance with the means at their disposal 
and their capabilities:

E~F=Co-operate by means of systematic observations, research and information 
exchange in order to better understand and assess the effects of human activities on 
the ozone layer and the effects on human health and the environment from modifi 
cation of the ozone layer;

EÄF=Adopt appropriate legislative or administrative measures and co-operate in 
harmonizing appropriate policies to control, limit, reduce or prevent human activ 
ities under their jurisdiction or control should it be found that these activities have 
or are likely to have adverse effects resulting from modification or likely modifica 
tion of the ozone layer;

(c) Co-operate in the formulation of agreed measures, procedures and stand 
ards for the implementation of this Convention, with a view to the adoption of 
protocols and annexes;

EÇF=Co-operate with competent international bodies to implement effectively 
this Convention and protocols to which they are party.

3. The provisions of this^Convention shall in no way affect the right of Parties 
to adopt, in accordance with international law, domestic measures additional to 
those referred to in paragraphs 1 and 2 above, nor shall they affect additional domes 
tic measures already taken by a Party, provided that these measures are not incom 
patible with their obligations under this Convention.

4. The application of this article shall be based on relevant scientific and tech 
nical considerations. 7

^ êíáÅäÉ=PK= RESEARCH AND SYSTEMATIC OBSERVATIONS
1. The Parties undertake, as appropriate, to initiate and co-operate in, directly 

or through competent international bodies, the conduct of research and scientific 
assessments on:

E~F=The physical and chemical processes that may affect the ozone layer;
EÄF=The human health and other biological effects deriving from any modifica 

tions of the ozone layer, particularly those resulting from changes in ultra-violet 
solar radiation having biological effects (UV-B);

(c) Climatic effects deriving from any modifications of the ozone layer;
EÇF=Effects deriving from any modifications of the ozone layer and any con 

sequent change in UV-B radiation or natural and synthetic materials useful to 
mankind;

EÉF=Substances, practices, processes and activities that may affect the ozone 
layer, and their cumulative effects;

(/") Alternative substances and technologies;
(g) Related socio-economic matters; 

and as further elaborated in annexes I and II.
Vol. 1513, 1-26164
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2. The Parties undertake to promote or establish, as appropriate, directly or 
through competent international bodies and taking fully into account national legis 
lation and relevant ongoing activities at both the national and international levels, 
joint or complementary programmes for systematic observation of the state of the 
ozone layer and other relevant parameters, as elaborated in annex I.

3. The Parties undertake to co-operate, directly or through competent interna 
tional bodies, in ensuring the collection, validation and transmission of research and 
observational data through appropriate world data centres in a regular and timely 
fashion.

^ êíáÅäÉ=QK= CO-OPERATION IN THE LEGAL, SCIENTIFIC AND TECHNICAL FIELDS
1. The Parties shall facilitate and encourage the exchange of scientific, tech 

nical, socio-economic, commercial and legal information relevant to this Conven 
tion as further elaborated in annex II. Such information shall be supplied to bodies 
agreed upon by the Parties. Any such body receiving information regarded as confi 
dential by the supplying Party shall ensure that such information is not disclosed 
and shall aggregate it to protect its confidentiality before it is made available to all 
Parties.

2. The Parties shall co-operate, consistent with their national laws, regulations 
and practices and taking into account in particular the needs of the developing coun 
tries, in promoting, directly or through competent international bodies, the develop 
ment and transfer of technology and knowledge. Such co-operation shall be carried 
out particularly through:

E~F=Facilitation of the acquisition of alternative technologies by other Parties;
EÄF=Provision of information on alternative technologies and equipment, and 

supply of special manuals or guides to them;
(c) The supply of necessary equipment and facilities for research and system 

atic observations;
EÇF=Appropriate training of scientific and technical personnel.

^ êíáÅäÉ=RK= TRANSMISSION OF INFORMATION
The Parties shall transmit, through the secretariat, to the Conference of the 

Parties established under article 6 infonnation on the measures adopted by them in 
implementation of this Convention and of protocols to which they are party in such 
form and at such intervals as the meetings of the parties to the relevant instruments 
may determine.

^ êíáÅäÉ=SK= CONFERENCE OF THE PARTIES
1. A Conference of the Parties is hereby established. The first meeting of the 

Conference of the Parties shall be convened by the secretariat designated on an 
interim basis under article 7 not later than one year after entry into force of this 
Convention. Thereafter, ordinary meetings of the Conference of the Parties shall be 
held at regular intervals to be determined by the Conference at its first meeting.

2. Extraordinary meetings of the Conference of the Parties shall be held at 
such other times as may be deemed necessary by the Conference, or at the written 
request of any Party, provided that, within six months of the request being commu 
nicated to them by the secretariat, it is supported by at least one third of the Parties.
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3. The Conference of the Parties shall by consensus agree upon and adopt 
rules of procedure and financial rules for itself and for any subsidiary bodies it may 
establish, as well as financial provisions governing the functioning of the secretariat.

4. The Conference of the Parties shall keep under continuous review the im 
plementation of this Convention, and, in addition, shall:

E~F=Establish the form and the intervals for transmitting the information to be 
submitted in accordance with article 5 and consider such information as well as 
reports submitted by any subsidiary body;

EÄF=Review the scientific information on the ozone layer, on its possible modi 
fication and on possible effects of any such modification;

(c) Promote, in accordance with article 2, the harmonization of appropriate 
policies, strategies and measures for minimizing the release of substances causing or 
likely to cause modification of the ozone layer, and make recommendations on any 
other measures relating to this Convention;

EÇF=Adopt, in accordance with articles 3 and 4, programmes for research, sys 
tematic observations, scientific and technological co-operation, the exchange of 
information and the transfer of technology and knowledge;

EÉF=Consider and adopt, as required, in accordance with articles 9 and 10, 
amendments to this Convention and its annexes;

EÑF=Consider amendments to any protocol, as well as to any annexes thereto, 
and, if so decided, recommend their adoption to the parties to the protocol con 
cerned;

(g) Consider and adopt, as required, in accordance with article 10, additional 
annexes to this Convention;

EÜF=Consider and adopt, as required, protocols in accordance with article 8;
(i) Establish such subsidiary bodies as are deemed necessary for the implemen 

tation of this Convention;
(/) Seek, where appropriate, the services of competent international bodies and 

scientific committees, in particular the World Meteorological Organization and the 
World Health Organization, as well as the Co-ordinating Committee on the Ozone 
Layer, in scientific research, systematic observations and other activities pertinent 
to the objectives of this Convention, and make use as appropriate of information 
from these bodies and committees;

EâF=Consider and undertake any additional action that may be required for the 
achievement of the purposes of this Convention.

5. The United Nations, its specialized agencies and the International Atomic 
Energy Agency, as well as any State not party to this Convention, may be repre 
sented at meetings of the Conference of the Parties by observers. Any body or 
agency, whether national or international, governmental or non-governmental, qual 
ified in fields relating to the protection of the ozone layer which has informed the 
secretariat of its wish to be represented at a meeting of the Conference of the Parties 
as an observer may be admitted unless at least one-third of the Parties present 
object. The admission and participation of observers shall be subject to the rules of 
procedure adopted by the Conference of the Parties.

Vol. 1513,1-26164
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^ êíáÅäÉ=TK= SECRETARIAT
1. The functions Df the secretariat shall be:
E~F=To arrange for and service meetings provided for in articles 6, 8,9 and 10;
EÄF=To prepare arid transmit reports based upon information received in 

accordance with articles 4 and 5, as well as upon information derived from meetings 
of subsidiary bodies established under .article 6;

(c) To perform the functions assigned to it by any protocol;
EÇF=To prepare reports on its activities carried out in implementation of its 

functions under this Convention and present them to the Conference of the Parties;
EÉF=To ensure the necessary co-ordination with other relevant international 

bodies, and in particular to enter into such administrative and contractual arrange 
ments as may be required for the effective discharge of its functions;

(f) To perform such other functions as may be determined by the Conference 
of the Parties.

2. The secretariat functions will be carried out on an interim basis by the 
United Nations Environment Programme until the completion of the first ordinary 
meeting of the Conference of the Parties held pursuant to article 6. At its first ordi 
nary meeting, the Conference of the Parties shall designate the secretariat from 
amongst those existing competent international organizations which have signified 
their willingness to carry out the secretariat functions under this Convention.

^ êíáÅäÉ=UK= ADOPTION OF PROTOCOLS
1. The Conference of the Parties may at a meeting adopt protocols pursuant 

to article 2.
2. The text of any proposed protocol shall be communicated to the Parties by 

the secretariat at least six months before such a meeting.

^ êíáÅäÉ=VI= AMENDMENT OF THE CONVENTION OR PROTOCOLS
1. Any Party may propose amendments to this Convention or to any protocol. 

Such amendments shall take due account, áåíÉê=~äá~I=of relevant scientific and tech 
nical considerations.

2. Amendments to this Convention shall be adopted at a meeting of the Con 
ference of the Parties. Amendments to any protocol shall be adopted at a meeting of 
the Parties to the protocol in question. The text of any proposed amendment to this 
Convention or to any protocol, except as may otherwise be provided in such proto 
col, shall be communidated to the Patties by the secretariat at least six months 
before the meeting at which it is proposed for adoption. The secretariat shall also 
communicate proposed amendments to the signatories to this Convention for infor 
mation.

3. The Parties shall make every effort to reach agreement on any proposed 
amendment to this Convention by consensus. If all efforts at consensus have been 
exhausted, and no agreement reached., the amendment shall as a last resort be 
adopted by a three-fourths majority vote of the Parlies present and voting at the 
meeting, and shall be submitted by the Depositary to all Parties for ratification, 
approval or acceptance.

Vol. 1513, I-26I64
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4. The procedure mentioned in paragraph 3 above shall apply to amendments 
to any protocol, except that a two-thirds majority of the parties to that protocol 
present and voting at the meeting shall suffice for their adoption.

5. Ratification, approval or acceptance of amendments shall be notified to the 
Depositary in writing. Amendments adopted in accordance with paragraphs 3 or 4 
above shall enter into force between parties having accepted them on the ninetieth 
day after the receipt by the Depositary of notification of their ratification, approval 
or acceptance by at least three-fourths of the Parties to this Convention or by at least 
two-thirds of the parties to the protocol concerned, except as may otherwise be 
provided in such protocol. Thereafter the amendments shall enter into force for any 
other Party on the ninetieth day after the Party deposits its instrument of ratifica 
tion, approval or acceptance of the amendments.

6. For the purposes of this article, "Parties present and voting" means Parties 
present and casting an affirmative or negative vote.

^ êíáÅäÉ=NMK= ADOPTION AND AMENDMENT OF ANNEXES
1. The annexes to this Convention or to any protocol shall form an integral 

part of this Convention or of such protocol, as the case may be, and, unless expressly 
provided otherwise, a reference to this Convention or its protocols constitutes at the 
same time a reference to any annexes thereto. Such annexes shall be restricted to 
scientific, technical and administrative matters.

2. Except as may be otherwise provided in any protocol with respect to its 
annexes, the following procedure shall apply to the proposal, adoption and entry 
into force of additional annexes to this Convention or of annexes to a protocol:

E~F=Annexes to this Convention shall be proposed and adopted according to the 
procedure laid down in article 9, paragraphs 2 and 3, while annexes to any protocol 
shall be proposed and adopted according to the procedure laid down in article 9, 
paragraphs 2 and 4;

EÄF=Any party that is unable to approve an additional annex to this Convention 
or an annex to any protocol to which it is party shall so notify the Depositary, in 
writing, within six months from the date of the communication of the adoption by 
the Depositary. The Depositary shall without delay notify all Parties of any such 
notification received. A Party may at any time substitute an acceptance for a pre 
vious declaration of objection and the annexes shall thereupon enter into force for 
that Party;

(c) On the expiry of six months from the date of the circulation of the commu 
nication by the Depositary, the annex shall become effective for all Parties to this 
Convention or to any protocol concerned which have not submitted a notification in 
accordance with the provision of subparagraph EÄF=above.

3. The proposal, adoption and entry into force of amendments to annexes to 
this Convention or to any protocol shall be subject to the same procedure as for the 
proposal, adoption and entry into force of annexes to the Convention or annexes to 
a protocol. Annexes and amendments thereto shall take due account, áåíÉê=~äá~I=of 
relevant scientific and technical considerations.

4. If an additional annex or an amendment to an annex involves an amend 
ment to this Convention or to any protocol, the additional annex or amended annex
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shall not enter into force until such time as the amendment to this Convention or to 
the protocol concerned enters into force.

^ êíáÅäÉ=NNK= SETTLEMENT OF DISPUTES
1. In the event of a dispute between Parties concerning the interpretation or 

application of this Convention, the parties concerned shall seek solution by nego 
tiation.

2. If the parties concerned cannot reach agreement by negotiation, they may 
jointly seek the good offices of, or request mediation by, a third party.

3. When ratifying, accepting, approving or acceding to this Convention, or at 
any time thereafter, a State or regional economic integration organization may de 
clare in writing to the Depositary that for a dispute not resolved in accordance with 
paragraph 1 or paragraph 2 above, it accepts one or both of the following means of 
dispute settlement as compulsory:

E~F=Arbitration in accordance with, procedures to be adopted by the Conference 
of the Parties at its first ordinary meeting;

EÄF=Submission of the dispute to the International Court of Justice.
4. If the parties have not, in accordance with paragraph 3 above, accepted the 

same or any procedure, the dispute shall be submitted to conciliation in accordance 
with paragraph 5 below unless the parties otherwise agree.

5. A conciliation commission shall be created upon the request of one of the 
parties to the dispute. The commission shall be composed of an equal number of 
members appointed by each party concerned and a chairman chosen jointly by the 
members appointed by each party. The commission shall render a final and recom 
mendatory award, which the parties shall consider in good faith.

6. The provisions of this article: shall apply with respect to any protocol 
except as otherwise provided in the protocol concerned.

^ êíáÅäÉ=NOK= SIGNATURE
This Convention shall be open for signature by States and by regional economic 

integration organizations at the Federal Ministry for Foreign Affairs of the Republic 
of Austria in Vienna from 22 March 1985 to 21 September 1985 and at United 
Nations Headquarters in New York from 22 September 1985 to 21 March 1986.

^ êíáÅäÉ=NPK= RATIFICATION, ACCEPTANCE OR APPROVAL
1. This Convention and any protocol shall be subject to ratification, accep 

tance or approval by States and by regional economic integration organizations. 
Instruments of ratification, acceptance or approval shall be deposited with the De 
positary.

2. Any organization referred to in paragraph 1 above which becomes a Party 
to this Convention or any protocol without any of its member States being a Party 
shall be bound by all the obligations under the Convention or the protocol, as the 
case may be. In the case of such organizations, one or more of whose member States 
is a Party to the Convention or relevant protocol, the organization and its member 
States shall decide on their respective responsibilities for the performance of their 
obligation under the Convention or protocol, as the case may be. In such cases, the 
organization and the member States shaill not be entitled to exercise rights under the 
Convention or relevant protocol concurrently.
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3. In their instruments of ratification, acceptance or approval, the organiza 
tions referred to in paragraph 1 above shall declare the extent of their competence 
with respect to the matters governed by the Convention or the relevant protocol. 
These organizations shall also inform the Depositary of any substantial modification 
in the extent of their competence.

^ êíáÅäÉ=NQK= ACCESSION
1. This Convention and any protocol shall be open for accession by States and 

by regional economic integration organizations from the date on which the Conven 
tion or the protocol concerned is closed for signature. The instruments of accession 
shall be deposited with the Depositary.

2. In their instruments of accession, the organizations referred to in para 
graph 1 above shall declare the extent of their competence with respect to the 
matters governed by the Convention or the relevant protocol. These organizations 
shall also inform the Depositary of any substantial modification in the extent of their 
competence.

3. The provisions of article 13, paragraph 2, shall apply to regional economic 
integration organizations which accede to this Convention or any protocol.

^ êíáÅäÉ=15, RIGHT TO VOTE
1. Each Party to this Convention or to any protocol shall have one vote.
2. Except as provided for in paragraph 1 above, regional economic integration 

organizations, in matters within their competence, shall exercise their right to vote 
with a number of votes equal to the number of their member States which are Parties 
to the Convention or the relevant protocol. Such organizations shall not exercise 
their right to vote if their member States exercise theirs, and vice versa.

^ êíáÅäÉ=NSK= RELATIONSHIP BETWEEN THE CONVENTION AND ITS PROTOCOLS
1. A State or a regional economic integration organization may not become a 

party to a protocol unless it is, or becomes at the same time, a Party to the Con 
vention.

2. Decisions concerning any protocol shall be taken only by the parties to the 
protocol concerned.

^ êíáÅäÉ=NTK= ENTRY INTO FORCE
1. This Convention shall enter into force on the ninetieth day after the date 

of deposit of the twentieth instrument of ratification, acceptance, approval or ac 
cession.

2. Any protocol, except as otherwise provided in such protocol, shall enter 
into force on the ninetieth day after the date of deposit of the eleventh instrument of 
ratification, acceptance or approval of such protocol or accession thereto.

3. For each Party which ratifies, accepts or approves this Convention or 
accedes thereto after the deposit of the twentieth instrument of ratification, accep 
tance, approval or accession, it shall enter into force on the ninetieth day after the 
date of deposit by such Party of its instrument of ratification, acceptance, approval 
or accession.
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4. Any protocol, except as otherwise provided in such protocol, shall enter 
into force for a party that ratifies, accepts or approves that protocol or accedes 
thereto after its entry into force pursuant to paragraph 2 above, on the ninetieth day 
after the date on which that party deposits its instrument of ratification, acceptance, 
approval or accession, or on the date on which the Convention enters into force for 
that Party, whichever shall be the later.

5. For the purposes of paragraphs, 1 and 2 above, any instrument deposited by 
a regional economic integration organization shall not be counted as additional to 
those deposited by member States of snch organization.

^ êíáÅäÉ=NUK= RESERVATIONS 
No reservations may be made to this Convention.

^ êíáÅäÉ=NVK= WITHDRAWAL
1. At any time after four years from the date on which this Convention has 

entered into force for a Party, that Party may withdraw from the Convention by 
giving written notification to the Depositary.

2. Except as may be provided in any protocol, at any time after four years 
from the date on which such protocol has entered into force for a party, that party 
may withdraw from the protocol by giving written notification to the Depositary.

3. Any such withdrawal shall take effect upon expiry of one year after the date 
of its receipt by the Depositary, or on such later date as may be specified hi the 
notification of the withdrawal.

4. Any Party which withdraws from this Convention shall be considered as 
also having withdrawn from any protocol to which it is party.

^ êíáÅäÉ=OMK= DEPOSITARY
1. The Secretary-General of the United Nations shall assume the functions of 

depositary of this Convention and any protocols.
2. The Depositary shall inform the Parties, in particular, of:
E~F=The signature of this Convention and of any protocol, and the deposit of 

instruments of ratification, acceptance, approval or accession in accordance with 
articles 13 and 14;

EÄF=The date on which the Convention and any protocol will come into force in 
accordance with article 17;

(c) Notifications of withdrawal made in accordance with article 19;
EÇF=Amendments adopted with respect to the Convention and any protocol, 

their acceptance by the parties and their date of entry into force in accordance with 
article 9;

EÉF=All communications relating to i:he adoption and approval of annexes and to 
the amendment of annexes in accordance with article 10;

00 Notifications by regional economic integration organizations of the extent 
of theur competence with respect to matters governed by this Convention and any 
protocols, and of any modifications thereto.

EÖF=Declarations made in accordance with article 11, paragraph 3.
Vol. 1513, 1-26164
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^ êíáÅäÉ=ONK= AUTHENTIC TEXTS
The original of this Convention, of which the Arabic, Chinese, English, French, 

Russian and Spanish texts are equally authentic, shall be deposited with the Secre 
tary-General of the United Nations. _ _,._..

IN WITNESS WHEREOF the undersigned, being duly authorized to that effect, 
have signed this Convention.

DONE at Vienna on the 22nd day of March 1985.
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ANNEXI 

RESEARCH AND SYSTEMATIC OBSERVATIONS

1. The Parties to the Convention recognize that the major scientific issues are:
E~F=Modification of the ozone layer which would result in a change in the amount of solar 

ultra-violet radiation having biological effects (U V-B) that reaches the Earth's surface and the 
potential consequences for human health, for organisms, ecosystems and materials useful to 
mankind;

EÄF=Modification of the vertical distribution of ozone, which could change the tempera 
ture structure of the atmosphere and the potential consequences for weather and climate.

2. The Parties to the Convention, in accordance with article 3, shall co-operate in con 
ducting research and systematic observations and in formulating recommendations for future 
research and observation iii such areas as:

E~F=oÉëÉ~êÅÜ=áåíç=íÜÉ=éÜóëáÅë=~åÇ=ÅÜÉã áëíêó=çÑ=íÜÉ=~íã çëéÜÉêÉ
(i) Comprehensive theoretical models: further development of models which consider 

the interaction between radiative, dynamic and chemical processes; studies of the simulta 
neous effects of various man-made and naturally occurring species upon atmospheric ozone; 
interpretation of satellite and non-satellite measurement data sets; evaluation of trends in 
atmospheric and geophysical parameters, and the development of methods for attributing 
changes in these parameters to specific causes;

(ii) Laboratory studies of: rate coefficients, absorption cross-sections and mechanisms 
of tropospheric and stratospheric chemical and photochemical processes; spectroscopic data 
to support field measurements in all relevant spectral regions;

(iii) Field measurements: the concentrai ion and fluxes of key source gases of both natu 
ral and anthropogenic origin; atmospheric dynamics studies; simultaneous measurements of 
photochemically-related species down to the planetary boundary layer, using áå=ëáíì =and 
remote sensing instruments; intercomparison of different sensors, including co-ordinated 
correlative measurements for satellite instrumentation; three-dimensional fields of key atmo 
spheric trace constituents, solar spectral flux and meteorological parameters;

(iv) Instrument development, including satellite and non-satellite sensors for atmo 
spheric trace constituents, solar flux and meteorological parameters;

EÄF=oÉëÉ~êÅÜ=áåíç=ÜÉ~äíÜI=ÄáçäçÖáÅ~ä=~åÇ=éÜçíçÇÉÖê~Ç~íáçå=ÉÑÑÉÅíë
(i) The relationship between human exposure to visible and ultra-violet solar radiation 

and E~F=the development of both non-melanoma and melanoma skin cancer and EÄF=the effects 
on the immunological systepi;

(ii) Effects of UV-B radiation, including the wavelength dependence, upon E~F=agricul 
tural crops, forests and other terrestrial ecosystems and EÄF=the aquatic food web and fisher 
ies, as well as possible inhibition of oxygen production by marine phytoplankton;

(iii) The mechanisms by which UV-B radiation acts on biological materials, species and 
ecosystems, including: the relationship between dose, dose rate, and response; photorepair, 
adaptation, and protection;

(iv) Studies of biological action spectra and the spectral response using polychromatic 
radiation in order to include possible interactions of the various wavelength regions;

(v) The influence of UV-B radiation on: the sensitivities and activities of biological 
species important to the biospheric balance; primary processes such as photosynthesis and 
biosynthesis;

(vi) The influence of UV-B radiation on the photodegradation of pollutants, agricultural 
chemicals and other materials;
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EÅF=oÉëÉ~êÅÜ=çå=ÉÑÑÉÅíë=çå=Åäáã ~íÉ
(i) Theoretical and observational studies of the radiative effects of ozone and other trace 

species and the impact on climate parameters, such as land and ocean surface temperatures, 
pr cipitation patterns, the exchange between the troposphere and stratosphere;

(ii) The investigation of the effects of such climate impacts on various aspects of human 
activity;

EÇF=póëíÉã ~íáÅ=çÄëÉêî ~íáçåë=çåW
(i) The status of the ozone layer (i.e. the spatial and temporal variability of the total 

column content and vertical distribution) by making the Global Ozone Observing System, 
based on the integration of satellite and ground-based systems, fully operational;

(ii) The tropospheric and stratospheric concentrations of source gases for the HOX, 
NOX, ClOx and carbon families;

(iii) The temperature from the ground to the m sosph re, utilizing both ground-based 
and satellite systems;

(iv) Wavelength-resolved solar flux reaching, and thermal radiation leaving, the Earth's 
atmosphere, utilizing satellite measurements;

(v) Wavelength-resolved solar flux reaching the Earth's surface in the ultra-violet range 
having biological effects (UV-B);

(vi) Aerosol properties and distribution from the ground to the m sosph re, utilizing 
ground-based, airborne and satellite systems;

(vii) Climatically important variables by the maintenance of programmes of high-quality 
meteorological surface measurements;

(viii) Trace species, temperatures, solar flux and aerosols utilizing improved methods 
for analysing global data.

3. The Parties to the Convention shall co-operate, taking into account the partic 
ular needs of the developing countries, in promoting the appropriate scientific and technical 
training required to participate in the research and systematic observations outlined in this 
annex. Particular emphasis should be given to the intercalibration of observational instru 
mentation and methods with a view to generating comparable or standardized scientific data 
sets.

4. The following chemical substances of natural and anthropogenic origin, not listed in 
order of priority, are thought to have the potential to modify the chemical and physical 
properties of the ozone layer.

E~F=` ~êÄçå=ëì Äëí~åÅÉë= .._ _ ú|
(i) ` ~êÄçå=ã çåçñáÇÉ=È l FK= Carbon monoxide has significant natural and anthropo 

genic sources, and is thought to play a major direct role in tropospheric photochemistry, and 
an indirect role in stratospheric photochemistry.

(ii) ` ~êÄçå=ÇáçñáÇÉ=È l OFK= Carbon dioxide has significant natural and anthropogenic 
sources, and affects stratospheric ozone by influencing the thermal structure of the atmo 
sphere.

(iii) j ÉíÜ~åÉ=È e QFK= Methane has both natural and anthropogenic sources, and affects 
both tropospheric and stratospheric ozone.

(iv) k çåJã ÉíÜ~åÉ=ÜóÇêçÅ~êÄçå=ëéÉÅáÉëK= Non-methane hydrocarbon species, which 
consist of a large number of chemical substances, have both natural and anthropogenic 
sources, and play a direct role in tropospheric photochemistry and an indirect role in strato 
spheric photochemistry.
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EÄF=k áíêçÖÉå=ëì Äëí~åÅÉë
(i) k áíêçì ë=çñáÇÉ=Ek Ol FI= The dominant sources of NiO are natural, but anthropogenic 

contributions are becoming increasingly important. Nitrous oxide is the primary source of 
stratospheric NOX , which play a vital role: in controlling the abundance of stratospheric 
ozone.

(ii) k áíêçÖÉå=çñáÇÉë=Ek l uFK= Ground-level sources of NOX play a major direct role only 
in tropospheric photochemical processes and an indirect role in stratosphere photochemistry, 
whereas injection of NOX close to the tropopause may lead directly to a change in upper 
tropospheric and stratospheric ozone.

EÅF=` ÜäçêáåÉ=ëì Äëí~åÅÉë
(i) c ì ääó=Ü~äçÖÉå~íÉÇ=~äâ~åÉëI=ÉKÖK=̀ ` f=QI=̀ c ` NP È c ` JNNFI=̀ Ñ¹` Ü=È c ` JNOFI=̀ Oc ë` Ü=

È c ` JNNPFI=̀ Oc Q̀ NO=È c ` JNNQFK= Fully halogenated alkanes are anthropogenic and act as a 
source of C10X, which plays a vital role in ozone photochemistry, especially in the 30-50 km 
altitude region.

(ii) m~êíá~ääó=Ü~äçÖÉå~íÉÇ=~äâ~åÉëI=ÉKÖK=̀ e ë` äI=̀ e c Ò N=È c ` JOOFI=̀ e P` ` äPÈ e c ` Ü=
È c ` JONFK= The sources of CHaCl are natural, whereas the other partially halogenated 
alkanes mentioned above are anthropogenic in origin. These gases also act as a source of 
stratospheric C10X .

EÇF=_êçã áåÉ=ëì Äëí~åÅÉë
c ì ääó=Ü~äçÖÉå~íÉÇ=~äâ~åÉëI=ÉKÖK=̀ c ë_êK= These gases are anthropogenic and act as a 

source of BROx, which behaves in a manner similar to CIO*.
EÉF=e óÇêçÖÉå=ëì Äëí~åÅÉë
(i) e óÇêçÖÉå=Ee OFK= Hydrogen, the source of which is natural and anthropogenic, plays 

a minor role in stratospheric photochemistry.
(ii) t ~íÉê=Ee O̊ FK= Water, the source of which is natural, plays a vital role in both tropo 

spheric and stratospheric photochemistry. Local sources of water vapour in the stratosphere 
include the oxidation of methane and, to a lesser extent, of hydrogen.
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ANNEX II 

INFORMATION EXCHANGE

1. The Parties to the Convention recognize that the collection and sharing of informa 
tion is an important means of implementing the objectives of this Convention and of assuring 
that any actions that may be taken are appropriate and equitable. Therefore, Parties shall 
exchange scientific, technical, socio-economic, business, commercial and legal information.

2. The Parties to the Convention, in deciding what information is to be collected and 
exchanged, should take into account the usefulness of the information and the costs of 
obtaining it. The Parties further recognize that co-operation under this annex has to be con 
sistent with national laws, regulations and practices regarding patents, trade secrets, and 
protection of confidential and proprietary information.

3. pÅáÉåíáÑáÅ=áåÑçêã ~íáçå=
This includes information on:
E~F=Planned and ongoing research, both governmental and private, to facilitate the co 

ordination of research programmes so as to make the most effective use of available national 
and international resources;

EÄF=The emission data needed for research;
(c) Scientific results published in peer-reviewed literature on the understanding of the 

physics and chemistry of the Earth's atmosphere and of its susceptibility to change, in par 
ticular on the state of the ozone layer and effects on human health, environment and climate 
which would result from changes on all time-scales in either the total column content or the 
vertical distribution of ozone;

EÇF=The assessment of research results and the recommendations for future research.
4. qÉÅÜåáÅ~ä=áåÑçêã ~íáçå=
This includes information on:
E~F=The availability and cost of chemical substitutes and of alternative technologies to 

reduce the emissions of ozone-modifying substances and related planned and ongoing 
research;

EÄF=The limitations and any risks involved in using chemical or other substitutes and 
alternative technologies. ~~

5. pçÅáçJÉÅçåçã áÅ=~åÇ=Åçã ã ÉêÅá~ä=áåÑçêã ~íáçå=çå=íÜÉ=ëì Äëí~åÅÉë=êÉÑÉêêÉÇ=íç=áå=
~ååÉñ=f

This includes information On:
E~F=Production and production capacity;
EÄF=Use and use patterns;
EÅF=Imports/exports;
EÇF=The costs, risks and benefits of human activities which may indirectly modify the 

ozone layer and of the impacts of regulatory actions taken or being considered to control 
these activities.

6. i ÉÖ~ä=áåÑçêã ~íáçå= | =
This includes information on:
E~F=National laws, administrative measures and legal research relevant to the protection 

of the ozone layer;
EÄF=International agreements, including bilateral agreements, relevant to the protection 

of the ozone layer;
(c) Methods and terms of licensing and availability of patents relevant to the protection 

of the ozone layer.

xc çê=íÜÉ=ëáÖå~íì êÉëI=ëÉÉ=éK=PUS=çÑ=íÜáë=î çäì ã ÉKz
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Ê êíáÅäÉ=NNI=é~ê~Öê~éÜ=P=E~FFK

?^ =ÇÉÅä~ê~íáçå=áå=íÜáë=ä~ííÉê=êÉëéÉÅí=
ï áääI=Üçï Éî ÉêI=åçí=ÄÉ=Öáî Éå=ì åíáä=íÜÉ=éêç=
ÅÉÇì êÉë= Ñçê= ~êÄáíê~íáçå= Ü~î É= ÄÉÉå=
~ÇçéíÉÇ=Äó=íÜÉ=̀ çåÑÉêÉåÅÉ=çÑ=íÜÉ=m~êíáÉë=
~í=áíë=Ñáêëí=çêÇáå~êó=ã ÉÉíáåÖK?

a Ë` i ^ o ^ qfl k p=c^ fqbp=i l o p=
a b=i ^ =o ^ qfcf` ^ qfl k

c fk i ^ k a b

xqo ^ a r ` qfl k =� =qo ^ k pi ^ qfl k z
bå=êÝÑÝêÉåÅÉ=~ì =é~ê~Öê~éÜÉ=P=ÇÉ=äD~êíá=

ÅäÉ=NN= ÇÉ=ä~=` çåî ÉåíáçåI=ä~=cáåä~åÇÉ=
ÇÝÅä~êÉ=èì DÉääÉ=~ÅÅÉéíÉ=Åçã ã É=çÄäáÖ~=
íçáêÉë=äÉë=ÇÉì ñ=ã çÇÉë=ÇÉ=êðÖäÉã Éåí=ÇÉë=
ÇáÑÑÝêÉåÇë=èì á=çåí=ÝíÝ=éêÝî ì ëK

k l os Ád b

xqo ^ a r ` qfl k =� =qo ^ k pi ^ qfl k z
i ~=k çêî ðÖÉ=~ÅÅÉéíÉ=ÇÉ=ÅçåëáÇÝêÉê=

Åçã ã É=çÄäáÖ~íçáêÉë=äÉëqåçÇÉë=ÇÉ=êðÖäÉ=
ã Éåí=ÇÉë=ÇáÑÑÝêÉåÇë=ÇÝÅêáíë=Ç~åë=äÉë=~äá=
åÝ~ë=~=Éí=Ä=Çì =é~ê~Öê~éÜÉ=P=ÇÉ=äD~êíáÅäÉ=NN=
ÇÉ=ä~=̀ çåî ÉåíáçåX=ŁF=äD~êÄáíê~ÖÉ=ÅçåÑçê=
ã Ýã Éåí=Ł=ä~=éêçÅÝÇì êÉ=èì á=ëÉê~=~ÇçéíÝÉ=
é~ê=ä~=̀ çåÑÝêÉåÅÉ=ÇÉë=m~êíáÉë=Ł=ë~=éêÉ=
ã áðêÉ=ëÉëëáçå=çêÇáå~áêÉ=çŞ=ÄF=ëçì ã áëëáçå=
Çì =ÇáÑÑÝêÉåÇ=Ł=ä~=̀ çì ê=áåíÉêå~íáçå~äÉ=ÇÉ=
gì ëíáÅÉK= �

pr Áa b
xqo ^ a r ` qfl k =� =qo ^ k pi ^ qfl k z
i ~= pì ðÇÉ= ~ÅÅÉéíÉ= ÇÉ= ÅçåëáÇÝêÉê=

Åçã ã É=çÄäáÖ~íçáêÉ=äÉ=ã çÇÉ=ÇÉ=êðÖäÉã Éåí=
ÅáJ~éêðë=W
pçì ã áëëáçå=Çì =ÇáÑÑÝêÉåÇ=Ł=ä~=` çì ê=

áåíÉêå~íáçå~äÉ=ÇÉ=gì ëíáÅÉ=E~äáåÝ~=Ä=Çì =é~=
ê~Öê~éÜÉ=P=ÇÉ=äD~êíáÅäÉ=NNFK
i É=d çì î ÉêåÉã Éåí=ëì ÝÇçáë=~=íçì íÉÑçáë=

äDáåíÉåíáçå= ÇÉ= ÅçåëáÇÝêÉê= ÝÖ~äÉã Éåí=
Åçã ã É=çÄäáÖ~íçáêÉ=äÉ=ã çÇÉ=ÇÉ=êðÖäÉã Éåí=
ÅáJ~éêðë=W
^ êÄáíê~ÖÉI=ÅçåÑçêã Ýã Éåí=Ł=ä~=éêçÅÝ=

Çì êÉ=èì á=ëÉê~=~ÇçéíÝÉ=é~ê=ä~=̀ çåÑÝêÉåÅÉ=
ÇÉë=m~êíáÉëI=Ł=ë~=éêÉã áðêÉ=ëÉëëáçå=çêÇá=
å~áêÉ=E~äáåÝ~=~=Çì =é~ê~Öê~éÜÉ=P=ÇÉ=c=~ê=
íáÅäÉ=NNFK
i ~=pì ðÇÉ=~ííÉåÇê~=íçì íÉÑçáë=éçì ê=Ñ~áêÉ=

ì åÉ=ÇÝÅä~ê~íáçå=ëì ê=ÅÉ=ÇÉêåáÉê=éçáåí=èì É=
ä~=éêçÅÝÇì êÉ=ÇD~êÄáíê~ÖÉ=~áí=ÝíÝ=~ÇçéíÝÉ=
é~ê=ä~=̀ çåÑÝêÉåÅÉ=ÇÉë=m~êíáÉëI=Ł=ë~=éêÉ=
ã áðêÉ=ëÉëëáçå=çêÇáå~áêÉK

s çäK=NRNPI=NJOSNSQ



NVUU| | | | | r åáíÉÇ=k~íáçåë=� =qêÉ~íó=pÉêáÉë= ⁄ = k ~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qê~áíÝë| | | | | | QPV

cfk ^ i =̂ ` q=l c=qe b=̀ l k cbo bk ` b=l c=mi bk fml qbk qf^ o fbp=
l k =qe b=mo l qb` qfl k =l c=qe b=l wl k b=i ^ v bo

NK= qÜÉ=̀ çåÑÉêÉåÅÉ=çÑ=mäÉåáéçíÉåíá~êáÉë=çå=íÜÉ=mêçíÉÅíáçå=çÑ=íÜÉ=l òçåÉ=i ~óÉê=
ï ~ë=Åçåî ÉåÉÇ=Äó=íÜÉ=bñÉÅì íáî É=a áêÉÅíçê=çÑ=íÜÉ=r åáíÉÇ=k ~íáçåë=båî áêçåã Éåí=mêç=
Öê~ã ã É=Er k bmF=éì êëì ~åí=íç=ÇÉÅáëáçå=NOLNQI=ëÉÅíáçå=NI=é~ê~Öê~éÜ=QI=~ÇçéíÉÇ=Äó=íÜÉ=
d çî ÉêåáåÖ=̀ çì åÅáä=çÑ=r k bm=çå=OU=j ~ó=NVUQK

OK= qÜÉ=̀ çåÑÉêÉåÅÉ=ã Éí=~í=íÜÉ=s áÉåå~=fåíÉêå~íáçå~ä=̀ ÉåíêÉI=s áÉåå~I=ï áíÜ=íÜÉ=
âáåÇ=ëì ééçêí=çÑ=íÜÉ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=̂ ì ëíêá~I=Ñêçã =NU=íç=OO=j ~êÅÜ=
NVURK

PK= ^ ää=pí~íÉë=ï ÉêÉ=áåî áíÉÇ=íç=éáááíáÅáé~íÉ=áå=íÜÉ=̀ çåÑÉêÉåÅÉK=qÜÉ=Ñçääçï áåÖ=
pí~íÉë=~ÅÅÉéíÉÇ=íÜÉ=áåî áí~íáçå=~åÇ=é~êíáÅáé~íÉÇ=áå=íÜÉ=̀ çåÑÉêÉåÅÉW=̂ äÖÉêá~I=̂ êÖÉå=
íáå~I=̂ ì ëíê~äá~I=̂ ì ëíêá~I=_ÉäÖáì ã I=_ ê~òáäI=_ óÉäçêì ëëá~å=pçî áÉí=pçÅá~äáëí=o Ééì ÄäáÅI=
` ~å~Ç~I=̀ ÜáäÉI=a Éåã ~êâI=bÖóéíI=cáåä~åÇI=cê~åÅÉI=d Éêã ~åóI=cÉÇÉê~ä=oÉéì ÄäáÅ=çÑI=
d êÉÉÅÉI=fêÉä~åÇI=fí~äóI=g~é~åI=i ì ñÉã Äçì êÖI=j ÉñáÅçI=j çêçÅÅçI=k ÉíÜÉêä~åÇëI=k Éï =
wÉ~ä~åÇI=k áÖÉêá~I=k çêï ~óI=mÉêì I=mÜáäáééáåÉëI=pÉåÉÖ~äI=pé~áåI=pï ÉÇÉåI=pï áíòÉêä~åÇI=
r âê~áåá~å=pçî áÉí=pçÅá~äáëí=o Ééì ÄäáÅI=r åáçå=çÑ=pçî áÉí=pçÅá~äáëí=o Ééì ÄäáÅëI=r åáíÉÇ=
h áåÖÇçã =çÑ=d êÉ~í=_ êáí~áå=~åÇ=k çêíÜÉêå=fêÉä~åÇI=r åáíÉÇ=pí~íÉë=çÑ=̂ ã ÉêáÅ~I=s ÉåÉ=
òì Éä~K

QK= l ÄëÉêî Éêë=Ñêçã =íÜÉ=Ñçääçï áåÖ=pí~íÉë=~ííÉåÇÉÇ=íÜÉ=éêçÅÉÉÇáåÖë=çÑ=íÜÉ=̀ çå=
ÑÉêÉåÅÉW=_ ì äÖ~êá~I=̀ Üáå~I=bÅì ~ÇçêI=fåÇçåÉëá~I=qì åáëá~I=r êì Öì ~óI=v ì Öçëä~î á~K

RK= l ÄëÉêî Éêë=Ñêçã =íÜÉ=Ñçääçï áåÖ=r åáíÉÇ=k ~íáçåë=ÄçÇáÉëI=ëéÉÅá~äáòÉÇ=~ÖÉåÅáÉëI=
áåíÉêÖçî Éêåã Éåí~ä=~åÇ=åçåJÖçî Éêåã Éåí~ä=çêÖ~åáò~íáçåë=~äëç=~ííÉåÇÉÇ=íÜÉ=̀ çåÑÉê=
ÉåÅÉW=r åáíÉÇ=k ~íáçåë=fåÇì ëíêá~ä=a Éî Éäçéã Éåí=l êÖ~åáò~íáçåI=t çêäÇ=j ÉíÉçêçäçÖáÅ~ä=
l êÖ~åáò~íáçåI=bì êçéÉ~å=bÅçåçã áÅ=̀ çã ã ì åáíóI=l êÖ~åáò~íáçå=Ñçê=bÅçåçã áÅ=̀ çJçé=
Éê~íáçå=~åÇ=a Éî Éäçéã ÉåíI=bì êçéÉ~å=̀ çì åÅáä=çÑ=̀ ÜÉã áÅ~ä=j ~åì Ñ~Åíì êÉêëD=cÉÇÉê~=
íáçåëI=fåíÉêå~íáçå~ä=̀ Ü~ã ÄÉê=çÑ=̀ çã ã ÉêÅÉI=cÉÇÉê~íáçå=çÑ=bì êçéÉ~å=̂ Éêçëçä=̂ ëëç=
Åá~íáçåëK

SK= få=íÜÉ=Åçì êëÉ=çÑ=íÜÉ=áå~ì Öì ê~ä=ÅÉêÉã çåóI=íÜÉ=̀ çåÑÉêÉåÅÉ=ÜÉ~êÇ=~=ï ÉäÅçã áåÖ=
~ÇÇêÉëë=Äó=a êK=h ì êí=píÐóêÉêI=cÉÇÉê~ä=j =áåáëíÉê=Ñçê=e É~äíÜ=~åÇ=båî áêçåã Éåí~ä=mêçíÉÅ=
íáçå=çå=ÄÉÜ~äÑ=çÑ=íÜÉ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=̂ ì ëíêá~K=qÜÉ=̀ çåÑÉêÉåÅÉ=ï ~ë=
Ñçêã ~ääó=çéÉåÉÇ=Äó=a àêK=j çëí~Ñ~=h K=qçäÄ~I=íÜÉ=bñÉÅì íáî É=a áêÉÅíçê=çÑ=r k bmI=ï Üç=
ëÉêî ÉÇ=~ë=pÉÅêÉí~êóJd ÉåÉê~ä=çÑ=íÜÉ=̀ çåÑÉêÉåÅÉ=~åÇ=~ééçáåíÉÇ=j êK=gÉêêó=l Da Éää=~ë=
bñÉÅì íáî É=pÉÅêÉí~êóK

TK= qÜÉ=̀ çåÑÉêÉåÅÉ=ì å~åáã çì ëäó=ÉäÉÅíÉÇ=a êK=t áåÑêáÉÇ=i ~åÖ=Ê ì ëíêá~F=~ë=áíë=
mêÉëáÇÉåíK

UK= qÜÉ=̀ çåÑÉêÉåÅÉ=~äëç=ÉäÉÅíÉÇ=íÜÉ=Ñçääçï áåÖ=çÑÑáÅÉêëW=
s áÅÉJmêÉëáÇÉåíëW

j êK=d Éê~äÇç=bì ä~äáç=Çç=k ~ëÅáã Éåíç=É=páäî ~=E_ ê~òáäF
j êK=j çÜ~ã ÉÇ=bäJq~ÜÉê=pÜ~ëÜ=EbÖóéíF
j êK=o ì åÉ=i ¾ååÖêÉå=Epï ÉÇÉåF
j êK=v ì êá=pÉÇì åçî =Er åáçå=çÑ=pçî áÉí=pçÅá~äáëí=o Ééì ÄäáÅëF

o~ééçêíÉì ê=W
j êK=t áääÉã =h ~âÉÄÉÉâÉ=Ek ÉíÜÉêä~åÇëF

s çäK=NRNPI=NJOSNSQ



QQM= r åáíÉÇ=k ~íáçåë=� =qêÉ~íó=pÉêáÉë= �= k~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qê~áíÝë| | | | | NVUU

VK= qÜÉ=̀ çåÑÉêÉåÅÉ=~ÇçéíÉÇ=íÜÉ=Ñçääçï áåÖ=~ÖÉåÇ~W
NK= l éÉåáåÖ=çÑ=íÜÉ=̀ çåÑÉêÉåÅÉK
OK= l êÖ~åáò~íáçå~ä=ã ~ííÉêëW

E~F=^ Ççéíáçå=çÑ=íÜÉ=êì äÉë=çÑ=éêçÅÉÇì êÉX
EÄF=bäÉÅíáçå=çÑ=íÜÉ=mêÉëáÇÉåíX
EÅF=bäÉÅíáçå=çÑ=s áÅÉJmêÝëáÇÉåíë=~åÇ=o ~ééçêíÉì êX
EÇF=^ Ççéíáçå=çÑ=íÜÉ=~ÖÉåÇ~X
EÉF=^ ééçáåíã Éåí=çÑ=íÜÉ=̀ êÉÇÉåíá~äë=̀ çã ã áííÉÉX
EÑF=^ ééçáåíã Éåí=çÑ=íÜÉ=a ê~ÑíáåÖ=̀ çã ã áííÉÉX
EÖF=l êÖ~åáò~íáçå=çÑ=íÜÉ=ï çêâ=çÑ=íÜÉ=̀ çåÑÉêÉåÅÉK

PK= ` çåëáÇÉê~íáçå=çÑ=íÜÉ=Çê~Ñí=̀ çåî Éåíáçå=Ñçê=íÜÉ=mêçíÉÅíáçå=çÑ=íÜÉ=l òçåÉ=i ~óÉêI=
~åÇ=áíë=íÉÅÜåáÅ~ä=~ååÉñÉëK= úú

QK= ` çåëáÇÉê~íáçå=çÑ=íÜÉ=êÉéçêí=çÑ=íÜÉ=̂ Ç=e çÅ=t çêâáåÖ=d êçì é=çÑ=i ÉÖ~ä=~åÇ=qÉÅÜåá=
Å~ä=bñéÉêíë=Ñçê=íÜÉ=bä~Äçê~íáçå=çÑ=~=d äçÄ~ä=cê~ã Éï çêâ=Ñçê=íÜÉ=mêçíÉÅíáçå=çÑ=íÜÉ=
l òçåÉ=i ~óÉêI=ÅçåÅÉêåáåÖ=~=Çê~Ñí=mêçíçÅçÑçå=̀ ÜäçêçÑäì çêçÅ~êÄçåëK

RK= ` çåëáÇÉê~íáçå=çÑ=íÜÉ=êÉéçêí=çÑ=íÜÉ=̀ êÉÇÉåíá~äë=̀ çã ã áííÉÉK
SK= ^ Ççéíáçå=çÑ=íÜÉ=̀ çåî Éåíáçå=~åÇ=çíÜÉê=áåëíêì ã ÉåíëI=~ë=~ééêçéêá~íÉK
TK= ^ Ççéíáçå=çÑ=íÜÉ=cáå~ä=̂ Åí=çÑ=íÜÉ=̀ çåÑÉêÉåÅÉK
UK= páÖå~íì êÉ=çÑ=Ñáå~ä=áåëíêì ã ÉåíëK
VK= ` äçëáåÖ=çÑ=íÜÉ=̀ çåÑÉêÉåÅÉK

NMK= qÜÉ=` çåÑÉêÉåÅÉ=~ÇçéíÉÇ=~ë=áíë=êì äÉë=çÑ=éêçÅÉÇì êÉ=ÇçÅì ã Éåí=r k bmL=
fd KRPLO=éêçéçëÉÇ=Äó=íÜÉ=ëÉÅêÉí~êá~íI=~ë=~ã ÉåÇÉÇ=Er k bmLfd KRPLOL̀ çêêKäFK

NNK= få=ÅçåÑçêã áíó=ï áíÜ=íÜÉ=êì äÉë=çÑ=éêçÅÉÇì êÉI=íÜÉ=̀ çåÑÉêÉåÅÉ=Éëí~ÄäáëÜÉÇ=íÜÉ=
Ñçääçï áåÖ=̀ çã ã áííÉÉëW
` çã ã áííÉÉ=çÑ=íÜÉ=t ÜçäÉ

` Ü~áêã ~åW=qÜÉ=mêÉëáÇÉåí=çÑ=íÜÉ=̀ çåÑÉêÉåÅÉ=
d ÉåÉê~ä=̀ çã ã áííÉÉ

` Ü~áêã ~åW=qÜÉ=mêÉëáÇÉåí=çÑ=íÜÉ=̀ çåÑÉêÉåÅÉ= J= J= ú
j Éã ÄÉêëW=qÜÉ=s áÅÉJmêÝëáÇÉåíë=çÑ=íÜÉ=̀ çåÑÉêÉåÅÉI=íÜÉ=o ~ééçêíÉì ê=~åÇ=íÜÉ=
` Ü~áêã ~å=çÑ=íÜÉ=a ê~ÑíáåÖ=̀ çã ã áííÉÉ

a ê~ÑíáåÖ=̀ çã ã áííÉÉ=
` Ü~áêã ~åW

j êK=̂ äÄÉêíç=i K=a ~î ÝêðÇÉ=Ê êÖÉåíáå~F=
j Éã ÄÉêëW

j êK=t ~Öì áÜ=p~¹Ç=e ~å~Ñá=EbÖóéíF=
j ëK=p~íì =k ì êã á=Ecáåä~åÇF=
j êK=mÜáäáééÉ=pÉáÖåÉì êáå=Ecê~åÅÉF=
j êK=s ~Çáã =_ ~âçì ã çî =Er ppo F=
j êK=m~íêáÅâ=pòÝää=Er åáíÉÇ=h áåÖÇçã F=
j êK=pÅçíí=̂ K=e ~àçëí=Er p^ F

s çäK=NRNPI=NJOSNSQ



NVUU| | | | | | r åáíÉÇ=k~íáçåë=� =qêÉ~íó=pÉêáÉë= ⁄ = k ~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qê~áíÝë= QQN

NOK= qÜÉ=ã ~áå=ÇçÅì ã Éåíë=ï ÜáÅÜ=ëÉêî ÉÇ=~ë=íÜÉ=Ä~ëáë=Ñçê=íÜÉ=ÇÉäáÄÉê~íáçåë=çÑ=íÜÉ=
` çåÑÉêÉåÅÉ=ï ÉêÉW
� =cáÑíÜ=oÉî áëÉÇ=a ê~Ñí=` çåî Éåíáçå=Ñçê=íÜÉ=mêçíÉÅíáçå=çÑ=íÜÉ= l òçåÉ=i ~óÉê=
Er k bmLfd KRPLPF

� =cáå~ä=o Ééçêí=çÑ=íÜÉ=̂ Ç=e çÅ=t çêâáåÖ=d êçì é=çÑ=i ÉÖ~ä=~åÇ=qÉÅÜåáÅ~ä=bñéÉêíë=Ñçê=
íÜÉ=bä~Äçê~íáçå=çÑ=~=d äçÄ~ä=cê~ã Éï çêâ=̀ çåî Éåíáçå=Ñçê=íÜÉ=mêçíÉÅíáçå=çÑ=íÜÉ=
l òçåÉ=i ~óÉê=Er k bmLfd KRPLQFK
NPK= få=~ÇÇáíáçåI=íÜÉ=̀ çåÑÉêÉåÅÉ=Ü~Ç=ÄÉÑçêÉ=áí=~=åì ã ÄÉê=çÑ=çíÜÉê=ÇçÅì ã Éåíë=

íÜ~í=ï ÉêÉ=ã ~ÇÉ=~î ~áä~ÄäÉ=íç=áí=Äó=íÜÉ=pÉÅêÉí~êá~í=çÑ=r k bmLGF
NQK= qÜÉ=̀ çåÑÉêÉåÅÉ=~ééêçî ÉÇ=íÜÉ=êÉÅçã ã ÉåÇ~íáçå=çÑ=áíë=̀ êÉÇÉåíá~äë=̀ çã =

ã áííÉÉ=íÜ~í=íÜÉ=ÅêÉÇÉåíá~äë=çÑ=íÜÉ=êÉéêÉëÉåí~íáî Éë=çÑ=íÜÉ=é~êíáÅáé~íáåÖ=pí~íÉë=~ë=äáëíÉÇ=
áå=é~ê~Öê~éÜ=P=ëÜçì äÇ=ÄÉ=êÉÅçÖåáòÉÇ=~ë=ÄÉáåÖ=áå=çêÇÉêK

NRK= l å=íÜÉ=Ä~ëáë=l Ñ=íÜÉ=ÇÉäáÄÉê~íáçåë=çÑ=íÜÉ=̀ çã ã áííÉÉ=çÑ=íÜÉ=t ÜçäÉI=íÜÉ=̀ çå=
ÑÉêÉåÅÉI=çå=OO=j ~êÅÜ=NVURI=~ÇçéíÉÇ=íÜÉ=s áÉåå~=̀ çåî Éåíáçå=Ñçê=íÜÉ=mêçíÉÅíáçå=çÑ=íÜÉ=
l òçåÉ=i ~óÉêK=qÜÉ=̀ çåî ÉåíáçåI=ï ÜáÅÜ=áë=~ééÉåÇÉÇ=íç=íÜáë=cáå~ä=̂ ÅíI=ï áää=ÄÉ=çéÉå=Ñçê=
ëáÖå~íì êÉ=~í=íÜÉ=cÉÇÉê~ä=j áåáëíêó=Ñçê=cçêÉáÖå=̂ ÑÑ~áêë=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=̂ ì ëíêá~=áå=
s áÉåå~=Ñêçã =OO=j ~êÅÜ=NVUR=íç=ON=pÉéíÉã ÄÉê=NVURI=~åÇ=~í=íÜÉ=r åáíÉÇ=k ~íáçåë=e É~Ç=
èì ~êíÉêë=áå=k Éï =v çêâ=Ñêçã =OO=pÉéíÉã ÄÉê=NVUR=íç=ON=j ~êÅÜ=NVUSK

NSK= qÜÉ=̀ çåÑÉêÉåÅÉ=~äëç=~ÇçéíÉÇ=íÜÉ=Ñçääçï áåÖ=êÉëçäì íáçåë=ï ÜáÅÜ=~êÉ=~é=
éÉåÇÉÇ=íç=íÜáë=cáå~ä=̂ ÅíW
NK= o Éëçäì íáçå=çå=áåëíáíì íáçå~ä=~åÇ=Ñáå~åÅá~ä=~êê~åÖÉã ÉåíëX
OK= oÉëçäì íáçå=çå=~=éêçíçÅçä=ÅçåÅÉêåáåÖ=ÅÜäçêçÑäì çêçÅ~êÄçåëX
PK= qêáÄì íÉ=íç=íÜÉ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=̂ ì ëíêá~K

NTK= ^ í=íÜÉ=íáã É=çÑ=íÜÉ=~Ççéíáçå=çÑ=íÜáë=cáå~ä=̂ ÅíI=ëÉî Éê~ä=pí~íÉë=ã ~ÇÉ=ÇÉÅä~ê~=
íáçåë=ï ÜáÅÜ=~êÉ=êÉÅçêÇÉÇ=áå=ÇçÅì ã Éåí=r k bmLfd KRPLR=~ééÉåÇÉÇ=ÜÉêÉíçKN

fk =t fqk bpp=t e bo bl c=íÜÉ=êÉéêÉëÉåí~íáî Éë=Ü~î É=ëáÖåÉÇ=íÜáë=cáå~ä=̂ ÅíK
a l k b=~í=s áÉåå~=íÜáë=íï ÉåíóJëÉÅçåÇ=Ç~ó=çÑ=j ~êÅÜ=çåÉ=íÜçì ë~åÇ=åáåÉ=Üì åÇêÉÇ=

~åÇ=ÉáÖÜíóJÑáî É=áå=çåÉ=çêáÖáå~ä=áå=íÜÉ=̂ ê~ÄáÅI=̀ ÜáåÉëÉI=båÖäáëÜI=cêÉåÅÜI=o ì ëëá~å=~åÇ=
pé~åáëÜ=ä~åÖì ~ÖÉëI=É~ÅÜ=ä~åÖì ~ÖÉ=î Éêëáçå=ÄÉáåÖ=Éèì ~ääó=~ì íÜÉåíáÅK=qÜÉ=çêáÖáå~ä=íÉñí=
ï áää=ÄÉ=ÇÉéçëáíÉÇ=ï áíÜ=íÜÉ=pÉÅêÉí~êóJd ÉåÉê~ä=çÑ=íÜÉ=r åáíÉÇ=k ~íáçåëK

EGF=cáå~åÅá~ä=áã éäáÅ~íáçåë=çÑ=íÜÉ=áã éäÉã Éåí~íáçå=çÑ=íÜÉ=̀ çåî Éåíáçå=Ñçê=íÜÉ=mêçíÉÅíáçå=çÑ=íÜÉ=l òçåÉ=i ~óÉêW=oÉî áëÉÇ=
Éëíáã ~íÉëI=~åÇ=Åçã ã Éåíë=Äó=t j l =EÇçÅì ã Éåíë=r k bmLt d KVQLNPI=r k bmLt d KVQLNPL̂ ÇÇKä=~åÇ=r k bmLt d KVQLNPL=
^ ÇÇKOLoÉî KäFK

N= pÉÉ=é~ÖÉ=QQSK
s çäK=NRNPINJOSNSQ



QQO= r åáíÉÇ=k ~íáçåë=� =qêÉ~íó=pÉêáÉë= �= k~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qê~áíÝë= NVUU

NK= oÉëçäì íáçå=çå=fåëíáíì íáçå~ä=~åÇ=c áå~åÅá~ä=̂êê~åÖÉã Éåíë

qÜÉ=̀ çåÑÝêÉåÅÉI
e ~î áåÖ=~ÇçéíÉÇ=íÜÉ=s áÉåå~=̀ çåî Éåíáçå=Ñçê=íÜÉ=mêçíÉÅíáçå=çÑ=íÜÉ=l òçåÉ=i ~óÉêI
o ÉÅ~ääáåÖ=íÜ~í=ì åÇÉê=íÜÉ=̀ çåî Éåíáçå=íÜÉ=r åáíÉÇ=k ~íáçåë=båî áêçåã Éåí=mêç=

Öê~ã ã É=Er k bmF=áë=êÉëéçåëáÄäÉ=Ñçê=Å~êêóáåÖ=çì í=íÜÉ=ëÉÅêÉí~êá~í=Ñì åÅíáçåë=ì åíáä=íÜÉ=
Åçã éäÉíáçå=çÑ=íÜÉ=Ñáêëí=çêÇáå~êó=ã ÉÉíáåÖ=çÑ=íÜÉ=̀ çåÑÉêÉåÅÉ=çÑ=íÜÉ=m~êíáÉë=ÜÉäÇ=éì ê=
ëì ~åí=íç=~êíáÅäÉ=S=çÑ=íÜÉ=̀ çåî ÉåíáçåI

o ÉÅçÖåáòáåÖ=íÜ~í=áí=áë=Ñçê=íÜÉ=m~êíáÉë=íç=íÜÉ=̀ çåî Éåíáçå=íç=cáå~åÅÉ=íÜÉ=Åçëíë=çÑ=
íÜÉ=ëÉÅêÉí~êá~í=çÑ=íÜÉ=̀ çåî Éåíáçå=~åÇ=çíÜÉê=~Çã áåáëíê~íáî É=ÅçëíëI

NK= k çíÉë=íÜÉ=Åçëí=Éëíáã ~íÉë=Ñçê=íÜÉ=Ñáêëí=íï ç=óÉ~êë=çÑ=íÜÉ=̀ çåî Éåíáçå=ëÉÅêÉ=
í~êá~íI=~ë=éêÉëÉåíÉÇ=Äó=íÜÉ=ëÉÅêÉí~êá~íë=çÑ=r k bm=~åÇ=íÜÉ=t çêäÇ=j ÉíÉçêçäçÖáÅ~ä=
l êÖ~åáò~íáçå=Et j l FX

OK= ^ äëç=åçíÉë=íÜÉ=ï áääáåÖåÉëë=çÑ=íÜÉ=bñÉÅì íáî É=a áêÉÅíçê=çÑ=r k bm=íç=ÅçåíêáÄì íÉ=
íçï ~êÇë=íÜÉ=Åçëíë=çÑ=íÜÉ=áåíÉêáã =ëÉÅêÉí~êá~í=Çì êáåÖ=áíë=áåáíá~ä=íï ç=íç=íÜêÉÉ=óÉ~êë=çÑ=
çéÉê~íáçåI=ëì ÄàÉÅí=íç=íÜÉ=~î ~áä~Äáäáíó=çÑ=êÉëçì êÅÉë=áå=íÜÉ=båî áêçåã Éåíq ì åÇX

PK= oÉèì Éëíë=íÜÉ=bñÉÅì íáî É=a áêÉÅíçê=çÑ=r k bmI=áå=Åçåëì äí~íáçå=ï áíÜ=íÜÉ=ëáÖå~=
íçêáÉë=íç=íÜÉ=̀ çåî Éåíáçå=~åÇ=áå=ÅäçëÉ=ÅçJçéÉê~íáçå=ï áíÜ=t j l =~åÇ=çíÜÉê=êÉäÉî ~åí=
r åáíÉÇ=k ~íáçåë=ÄçÇáÉëI=íç=ã ~âÉ=~êê~åÖÉã Éåíë=êÉèì áêÉÇ=Ñçê=íÜÉ=áåíÉêáã =ëÉÅêÉí~êá~í=áå=
çêÇÉê=íç=~ÅÜáÉî É=íÜÉ=çÄàÉÅíáî Éë=çÑ=íÜÉ=̀ çåî ÉåíáçåX

QK= cì êíÜÉê=åçíÉë=ï áíÜ=~ééêÉÅá~íáçå=íÜÉ=ëí~íÉã Éåíë=çÑ=íÜÉ=bñÉÅì íáî É=a áêÉÅíçê=çÑ=
r k bm=~åÇ=íÜÉ=t j l =bñÉÅì íáî É=̀ çì åÅáäI=çÑÑÉêáåÖ=íç=ëÉêî É=~ë=íÜÉ=éÉêã ~åÉåí=ëÉÅêÉ=
í~êá~í=Ñçê=íÜÉ=̀ çåî ÉåíáçåK

s çäK=NRNPI=NJOSNSQ



NVUU= r åáíÉÇ=k ~íáçåë� qêÉ~íó=pÉêáÉë= �= k ~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qê~áíÝë= QQP

OK= oÉëçäì íáçå=çå=~=mêçíçÅçä=̀ çåÅÉêåáåÖ=̀ ÜäçêçÑäì çêçÅ~êÄçåë

qÜÉ=̀ çåÑÝêÉåÅÉI
k çíáåÖ=ï áíÜ=~ééêÉÅá~íáçå=íÜ~í=íÜÉW=̀ çåî Éåíáçå=Ñçê=íÜÉ=mêçíÉÅíáçå=çÑ=íÜÉ=l òçåÉ=

i ~óÉê=ï ~ë=çéÉåÉÇ=Ñçê=ëáÖå~íì êÉ=áå=s áÉåå~=çå=OO=j ~êÅÜ=NVURI
_ É~êáåÖ=áå=ã áåÇ=ÇÉÅáëáçå=ULT_=~ÇçéíÉÇ=çå=OV=̂ éêáä=NVUM=Äó=íÜÉ=d çî ÉêåáåÖ=̀ çì å=

Åáä=çÑ=íÜÉ=r åáíÉÇ=k ~íáçåë=båî áêçåã Éåí=mêçÖê~ã ã É=Er k bmFI
` çåëáÇÉêáåÖ=íÜ~í=íÜÉ=̀ çåî Éåíáçå=áë=~å=áã éçêí~åí=ëíÉé=íç=éêçíÉÅí=íÜÉ=çòçåÉ=ä~óÉê=

Ñêçã =ã çÇáÑáÅ~íáçåë=Çì É=íç=Üì ã ~å=~Åíáî áíáÉëI
k çíáåÖ=íÜ~í=~êíáÅäÉ=O=çÑ=íÜÉ=̀ çåî Éåíáçå=Éëí~ÄäáëÜÉë=~å=çÄäáÖ~íáçå=íç=í~âÉ=~ééêç=

éêá~íÉ=ã É~ëì êÉë=íç=éêçíÉÅí=Üì ã ~å=ÜÉ~äíÜ=~åÇ=íÜÉ=Éåî áêçåã Éåí=~Ö~áåëí=~Çî ÉêëÉ=
ÉÑÑÉÅíë=êÉëì äíáåÖ=çê=äáâÉäó=íç=êÉëì äí=Ñêçã =Üì ã ~å=~Åíáî áíáÉë=ï ÜáÅÜ=ã çÇáÑó=çê=~êÉ=äáâÉäó=
íç=ã çÇáÑó=íÜÉ=çòçåÉ=ä~óÉêI

o ÉÅçÖåáòáåÖ=íÜÉ=éçëëáÄáäáíó=íÜ~í=ï çêäÇJï áÇÉ=Éã áëëáçåë=~åÇ=ì ëÉ=çÑ=Ñì ääóJÜ~äçÖÉåJ=
~íÉÇ=` ÜäçêçÑäì çêçÅ~êÄçåë=È c` ëF=~åÇ=çíÜÉê=ÅÜäçêáåÉJÅçåí~áåáåÖ=ëì Äëí~åÅÉë=Å~å=
ëáÖåáÑáÅ~åíäó=ÇÉéäÉíÉ=~åÇ=çíÜÉêï áëÉ=ã çÇáÑó=íÜÉ=çòçåÉ=ä~óÉêI=äÉ~ÇáåÖ=íç=éçíÉåíá~ääó=
~Çî ÉêëÉ=ÉÑÑÉÅíë=çå=Üì ã ~å=ÜÉ~äíÜI=Åêçé[ ëI=ã ~êáåÉ=äáÑÉI=ã ~íÉêá~äë=~åÇ=Åäáã ~íÉI=~åÇ=êÉÅ=
çÖåáòáåÖ=~í=íÜÉ=ë~ã É=íáã É=íÜÉ=åÉÉÇ=íç=Ñì êíÜÉê=~ëëÉëë=éçëëáÄäÉ=ã çÇáÑáÅ~íáçåë=~åÇ=íÜÉáê=
éçíÉåíá~ääó=~Çî ÉêëÉ=ÉÑÑÉÅíëI

j áåÇÑì ä=çÑ=íÜÉ=éêÉÅ~ì íáçå~êó=ã É~ëì êÉë=Ñçê=ÅçåíêçääáåÖ=Éã áëëáçåë=~åÇ=ì ëÉ=çÑ=
` c` ë=íÜ~í=Ü~î É=~äêÉ~Çó=ÄÉÉå=í~âÉå=~í=å~íáçå~ä=~åÇ=êÉÖáçå~ä=äÉî ÉäëI=Äì í=êÉÅçÖåáòáåÖ=
íÜ~í=ëì ÅÜ=ã É~ëì êÉë=ã áÖÜí=åçí=ÄÉ=ëì ÑÑáÅáÉåí=Ñçê=éêçíÉÅíáåÖ=íÜÉ=çòçåÉ=ä~óÉêI

a ÉíÉêã áåÉÇ=íÜÉêÉÑçêÉ=íç=Åçåíáåì ÉW=åÉÖçíá~íáçåë=çå=íÜÉ=ÇÉî Éäçéã Éåí=çÑ=~=éêçíç=
Åçä=íç=Åçåíêçä=Éèì áí~Ääó=ÖäçÄ~ä=éêçÇì ÅíáçåI=Éã áëëáçåë=~åÇ=ì ëÉ=çÑ=̀ c` ëI

j áåÇÑì ä=íÜ~í=ëéÉÅá~ä=ÅçåëáÇÉê~íáçå=ëÜçì äÇ=ÄÉ=Öáî Éå=íç=íÜÉ=é~êíáÅì ä~ê=ëáíì ~íáçå=çÑ=
ÇÉî ÉäçéáåÖ=Åçì åíêáÉëI

j áåÇÑì ä=~äëç=çÑ=íÜÉ=êÉä~íáçåëÜáé=ÄÉíï ÉÉå=íÜÉ=äÉî Éä=çÑ=áåÇì ëíêá~äáò~íáçå=çÑ=~=pí~íÉ=
~åÇ=áíë=êÉéçåëáÄáäáíáÉë=Ñçê=íÜÉ=éêçíÉÅíáçå=çÑ=íÜÉ=çòçåÉ=ä~óÉêI

k çíáåÖ=íÜÉ=ÅçåëáÇÉê~ÄäÉ=éêçÖêÉëë=ã ~ÇÉ=Äó=íÜÉ=̂Ç=e çÅ=t çêâáåÖ=d êçì é=çÑ=i ÉÖ~ä=
~åÇ=qÉÅÜåáÅ~ä=bñéÉêíë=Ñçê=íÜÉ=bä~Äçê~íáçå=çÑ=~=d äçÄ~ä=cê~ã Éï çêâ=̀ çåî Éåíáçå=Ñçê=
íÜÉ=mêçíÉÅíáçå=çÑ=íÜÉ=l òçåÉ=i ~óÉê=íç=ÇÉî Éäçé=~=éêçíçÅçä=ÅçåÅÉêåáåÖ=̀ c` ëI=Äì í=
Ñì êíÜÉê=åçíáåÖ=íÜ~í=íÜÉ=t çêâáåÖ=d êçì é=ï ~ë=åçí=áå=~=éçëáíáçå=íç=Åçã éäÉíÉ=áíë=ï çêâ=çå=
íÜÉ=éêçíçÅçäI

NK= mÉåÇáåÖ=íÜÉ=Éåíêó=áåíç=ÑçêÅÉ=çÑ=íÜÉ=̀ çåî ÉåíáçåI=êÉèì Éëíë=íÜÉ=bñÉÅì íáî É=
a áêÉÅíçê=çÑ=r k bmI=çå=íÜÉ=Ä~ëáë=çÑ=íÜÉ=ï çêâ=çÑ=íÜÉ=̂ Ç=e çÅ=t çêâáåÖ=d êçì éI=íç=
Åçåî ÉåÉ=~=ï çêâáåÖ=Öêçì é=íç=Åçåíáåì É=ï çêâ=çå=~=éêçíçÅçä=íÜ~í=~ÇÇêÉëëÉë=ÄçíÜ=ëÜçêí=
~åÇ=äçåÖ=íÉêã =ëíê~íÉÖáÉë=íç=Åçåíêçä=Éèì áí~Ääó=ÖäçÄ~ä=éêçÇì ÅíáçåI=Éã áëëáçåë=~åÇ=ì ëÉ=çÑ=
` c` ëI=í~âáåÖ=áåíç=~ÅÅçì åí=íÜÉ=é~êíáÅì ä~ê=ëáíì ~íáçå=çÑ=ÇÉî ÉäçéáåÖ=Åçì åíêáÉë=~ë=ï Éää=~ë=
ì éÇ~íÉÇ=ëÅáÉåíáÑáÅ=~åÇ=ÉÅçåçã áÅ=êÉëÉ~êÅÜX

OK= r êÖÉë=~ää=áåíÉêÉëíÉÇ=é~êíáÉëI=áå=çêÇÉê=íç=Ñ~Åáäáí~íÉ=ï çêâ=çå=~=éêçíçÅçäI=íç=
ÅçJçéÉê~íÉ=áå=ëíì ÇáÉë=äÉ~ÇáåÖ=íç=~=ã çêÉ=Åçã ã çå=ì åÇÉêëí~åÇáåÖ=çÑ=éçëëáÄäÉ=ëÅÉå~êáçë=
Ñçê=ÖäçÄ~ä=éêçÇì ÅíáçåI=Éã áëëáçåë=~åÇ=ì ëÉ=çÑ=̀ c` ë=~åÇ=çíÜÉê=ëì Äëí~åÅÉë=~ÑÑÉÅíáåÖ=íÜÉ=
çòçåÉ=ä~óÉê=~åÇ=íÜÉ=Åçëíë=~åÇ=ÉÑÑÉÅíë=çÑ=î ~êáçì ë=Åçåíêçä=ã É~ëì êÉë=~åÇI=íç=íÜáë=ÉåÇI=
êÉèì Éëíë=ëì ÅÜ=é~êíáÉë=íç=ëéçåëçêI=ì åÇÉê=íÜÉ=é~íêçå~ÖÉ=çÑ=r k bmI=~=ï çêâëÜçé=çå=íÜáë=
ëì ÄàÉÅíX

s çäK=NRNPI=NJOSNSQ



QQQ= r åáíÉÇ=k ~íáçåë=� =qêÉ~íó=pÉêáÉë= �= k~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qê~áíÝë= NVUU

PK= o Éèì Éëíë=íÜÉ=ï çêâáåÖ=Öêçì éI=áå=Ñì êíÜÉê=ÇÉî ÉäçéáåÖ=~=éêçíçÅçäI=íç=í~âÉ=áåíç=
~ÅÅçì åíI=áåíÉê=~äá~I=íÜÉ=êÉéçêí=çÑ=íÜÉ=̀ çJçêÇáå~íáåÖ=̀ çã ã áííÉÉ=çå=íÜÉ=l òçåÉ=i ~óÉê=
çå=áíë=ÉáÖÜíÜ=ëÉëëáçå=~ë=ï Éää=~ë=íÜÉ=NVUR=t çêäÇ=j ÉíÉçêçäçÖáÅ~ä=l êÖ~åáò~íáçå=~ëëÉëë=
ã Éåí=çÑ=íÜÉ=Åì êêÉåí=ì åÇÉêëí~åÇáåÖ=çÑ=íÜÉ=éÜóëáÅ~ä=~åÇ=ÅÜÉã áÅ~ä=éêçÅÉëëÉë=ï ÜáÅÜ=
Åçåíêçä=~íã çëéÜÉêáÅ=çòçåÉX

QK= ^ ì íÜçêáòÉë=íÜÉ=bñÉÅì íáî É=a áêÉÅíçêI=áå=Åçåëì äí~íáçå=ï áíÜ=íÜÉ=ëáÖå~íçêáÉë=~åÇ=
éÉåÇáåÖ=íÜÉ=Éåíêó=áåíç=ÑçêÅÉ=çÑ=íÜÉ=̀ çåî ÉåíáçåI=íç=Åçåî ÉåÉ=~=a áéäçã ~íáÅ=̀ çåÑÉêÉåÅÉI=
áÑ=éçëëáÄäÉ=áå=NVUTI=Ñçê=íÜÉ=éì êéçëÉ=çÑ=~ÇçéíáåÖ=ëì ÅÜ=~=éêçíçÅçäX

RK= ^ ééÉ~äë=íç=ëáÖå~íçêáÉë=íç=íÜÉ=̀ çåî Éåíáçå=~åÇ=íç=çíÜÉê=áåíÉêÉëíÉÇ=é~êíáÉë=
é~êíáÅáé~íáåÖ=áå=íÜÉ=éêÉé~ê~íáçå=çÑ=~=éêçíçÅçä=íç=ã ~âÉ=~î ~áä~ÄäÉ=Ñáå~åÅá~ä=ã É~åë=íç=
ëì ééçêí=~Åíáî áíáÉë=Éåî áë~ÖÉÇ=ì åÇÉê=íÜÉ=~Äçî É=é~ê~Öê~éÜëX

SK= r êÖÉë=~ää=pí~íÉë=~åÇ=êÉÖáçå~ä=ÉÅçåçã áÅ=áåíÉÖê~íáçå=çêÖ~åáò~íáçåëI=éÉåÇáåÖ=
Éåíêó=áåíç=ÑçêÅÉ=çÑ=~=éêçíçÅçäI=íç=Åçåíêçä=íÜÉáê=Éã áëëáçåë=çÑ=̀ c` ëI=áåíÉê=~äá~=áå=
~ÉêçëçäëI=Äó=~åó=ã É~åë=~í=íÜÉáê=Çáëéçë~äI=áåÅäì ÇáåÖ=Åçåíêçäë=çå=éêçÇì Åíáçå=çê=ì ëÉI=íç=
íÜÉ=ã ~ñáã ì ã =ÉñíÉåí=éê~ÅíáÅ~ÄäÉK

s çäK=NRNPI=NJOSNSQ



NVUU= r åáíÉÇ=k ~íáçåë=� =qêÉ~íó=pÉêáÉë= …= k ~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qê~áíÝë= QQR

PK= qêáÄì íÉ=íç=íÜÉ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=̂ì ëíêá~

qÜÉ=̀ çåÑÉêÉåÅÉI
e ~î áåÖ=ã Éí=áå=s áÉááå~=Ñêçã =NU=íç=OO=j ~êÅÜ=NVUR=~í=íÜÉ=Öê~Åáçì ë=áåî áí~íáçå=çÑ=íÜÉ=

d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=̂ ì ëíêá~I
` çåî áåÅÉÇ=íÜ~í=íÜÉ=ÉÑÑçêíë=ã ~ÇÉ=Äó=íÜÉ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=̂ ì ëíêá~=

~åÇ=Äó=íÜÉ=Åáî áÅ=~ì íÜçêáíáÉë=çÑ=s áÉåå~=áå=éêçî áÇáåÖ=Ñ~ÅáäáíáÉëI=éêÉã áëÉë=~åÇ=çíÜÉê=
êÉëçì êÅÉë=ÅçåíêáÄì íÉÇ=ëáÖåáÑáÅ~åíäó=íç=íÜÉ=ëã ççíÜ=ÅçåÇì Åí=çÑ=áíë=éêçÅÉÉÇáåÖëI

a ÉÉéäó=~ééêÉÅá~íáî É=çÑ=íÜÉ=Åçì êíÉëó=~åÇ=Üçëéáí~äáíó=ÉñíÉåÇÉÇ=Äó=íÜÉ=d çî Éêå=
ã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=̂ ì ëíêá~=~åÇ=íÜÉ=̀ áíó=çÑ=s áÉåå~=íç=íÜÉ=ã Éã ÄÉêë=çÑ=íÜÉ=
ÇÉäÉÖ~íáçåëI=çÄëÉêî Éêë=~åÇ=íÜÉ=ëÉÅêÉí~êá~í=~ííÉåÇáåÖ=íÜÉ=̀ çåÑÉêÉåÅÉI

bñéêÉëëÉë=áíë=ëáåÅÉêÉ=Öê~íáíì ÇÉ=íç=íÜÉ=d çî Éêåã Éåí=çÑ=íÜÉ=oÉéì ÄäáÅ=çÑ=̂ ì ëíêá~I=íç=
íÜÉ=~ì íÜçêáíáÉë=çÑ=s áÉåå~=~åÇI=íÜêçì ÖÜ=áXÜÉã I=íç=íÜÉ=̂ ì ëíêá~å=éÉçéäÉ=~åÇ=áå=é~êíáÅì ä~ê=
íç=íÜÉ=éçéì ä~íáçå=çÑ=s áÉåå~=Ñçê=íÜÉ=ÅçêÇá~ä=ï ÉäÅçã É=ï ÜáÅÜ=íÜÉó=~ÅÅçêÇÉÇ=íç=íÜÉ=
` çåÑÉêÉåÅÉ=~åÇ=íç=íÜçëÉ=~ëëçÅá~íÉÇ=ï áíÜ=áíë=ï çêâ=~åÇ=Ñçê=íÜÉáê=ÅçåíêáÄì íáçå=íç=íÜÉ=
ëì ÅÅÉëë=çÑ=íÜÉ=̀ çåÑÉêÉåÅÉK

s çäK=fRgPI=NJOSNSQ



QQS= r åáíÉÇ=k ~íáçåë=� =qêÉ~íó=pÉêáÉë= �= k~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qê~áíÝë= NVUU

a l ` r j bk q=r k bmLfd KRPLR

a b` i ^ o ^ qfl k p=j ^ a b=̂ q=qe b=qfj b=l c =̂ a l mqfl k =l c=qe b=cfk ^ i =̂ ` q=
l c=qe b=̀ l k cbo bk ` b=l c=mi bk fml qbk qf^ o fbp=l k =qe b=mo l qb` =
qfl k =l c=qe b=l wl k b=i ^ v bo = XK

NK= qÜÉ=ÇÉäÉÖ~íáçåë=çÑ=̂ ì ëíê~äá~I=̂ ì ëíêá~I=_ÉäÖáì ã I=̀ ~å~Ç~I=̀ ÜáäÉI=a Éåã ~êâI=
cáåä~åÇI=cê~åÅÉI=d Éêã ~åóI=cÉÇÉê~ä=oÉéì ÄäáÅ=çÑI=fí~äóI=k ÉíÜÉêä~åÇëI=k Éï =wÉ~ä~åÇI=
k çêï ~óI=pï ÉÇÉåI=pï áíòÉêä~åÇI=~åÇ=r åáíÉÇ=h áåÖÇçã =çÑ=d êÉ~í=_ êáí~áå=~åÇ=k çêíÜÉêå=
fêÉä~åÇ=ÉñéêÉëë=íÜÉáê=êÉÖêÉí=~í=íÜÉ=~ÄëÉåÅÉ=Ñêçã =íÜÉ=s áÉåå~=̀ çåî Éåíáçå=Ñçê=íÜÉ=mêç=
íÉÅíáçå=çÑ=íÜÉ=l òçåÉ=i ~óÉê=çÑ=~åó=éêçî áëáççäÄê=íÜÉ=Åçã éì äëçêó=ëÉííäÉã Éåí=çÑ=Çáë=
éì íÉë=Äó=íÜáêÇ=é~êíáÉëI=~í=íÜÉ=êÉèì Éëí=çÑ=çåÉ=é~êíóK=̀ çåëáëíÉåíäó=ï áíÜ=íÜÉáê=íê~Çáíáçå~ä=
ëì ééçêí=Ñçê=ëì ÅÜ=~=éêçÅÉÇì êÉI=íÜÉëÉ=ÇÉäÉÖ~íáçåë=~ééÉ~ä=íç=~ää=m~êíáÉë=íç=íÜÉ=̀ çåî Éå=
íáçå=íç=ã ~âÉ=ì ëÉ=çÑ=íÜÉ=éçëëáÄáäáíó=çÑ=~=ÇÉÅä~ê~íáçå=ì åÇÉê=~êíáÅäÉ=NNI=é~ê~Öê~éÜ=PI=çÑ=
íÜÉ=̀ çåî ÉåíáçåK= | = K| = KK= | = | |

OK= qÜÉ=ÇÉäÉÖ~íáçå=çÑ=bÖóéí=êÉáíÉê~íÉë=íÜÉ=áã éçêí~åÅÉ=~íí~ÅÜÉÇ=Äó=áíë=d çî Éêå=
ã Éåí=íç=íÜÉ=áåíÉêå~íáçå~ä=~åÇ=å~íáçå~ä=ÉÑÑçêíë=íç=éêçíÉÅí=íÜÉ=Éåî áêçåã ÉåíI=áåÅäì ÇáåÖ=
íÜÉ=éêçíÉÅíáçå=çÑ=íÜÉ=çòçåÉ=ä~óÉêK=cçê=íÜ~í=êÉ~ëçåI=áí=Ü~ë=é~êíáÅáé~íÉÇ=Ñêçã =íÜÉ=çì íëÉí=
áå=íÜÉ=éêÉé~ê~íçêó=ï çêâ=Ñçê=íÜÉ=̀ çåÑÉêÉåÅÉ=çÑ=mäÉåáéçíÉåíá~êáÉë=çå=íÜÉ=mêçíÉÅíáçå=çÑ=
íÜÉ=l òçåÉ=i ~óÉêI=~åÇ=áå=íÜÉ=~Ççéíáçå=çÑ=íÜÉ=̀ çåî Éåíáçå=~åÇ=êÉëçäì íáçåëK=t ÜáäÉ=
ÅçåÅì êêáåÖ=ï áíÜ=íÜÉ=ÅçåëÉåëì ë=çå=~êíáÅäÉ=N= çÑ=íÜÉ=̀ çåî ÉåíáçåI=íÜÉ=ÇÉäÉÖ~íáçå=çÑ=
bÖóéí=ì åÇÉêëí~åÇë=é~ê~Öê~éÜ=S=çÑ=íÜ~í=~êíáÅäÉ=~ë=ÄÉáåÖ=~ééäáÅ~ÄäÉ=íç=~ää=êÉÖáçå~ä=
çêÖ~åáò~íáçåëI=áåÅäì ÇáåÖ=íÜÉ=l êÖ~åáò~íáçå=çÑ=̂ ÑêáÅ~å=r åáíó=~åÇ=íÜÉ=i É~Öì É=çÑ=̂ ê~Ä=
pí~íÉëI=éêçî áÇÉÇ=íÜÉó=Ñì äÑáä=íÜÉ=ÅçåÇáíáçåë=ä~áÇ=Ççï å=áå=íÜ~í=~êíáÅäÉI=å~ã ÉäóI=íÜ~í=íÜÉó=
Ü~î É=Åçã éÉíÉåÅÉ=áå=êÉëéÉÅí=çÑ=ã ~ííÉêë=Öçî ÉêåÉÇ=Äó=íÜÉ=̀ çåî Éåíáçå=~åÇ=Ü~î É=ÄÉÉå=
Çì äó=~ì íÜçêáòÉÇ=Äó=íÜÉáê=ã Éã ÄÉê=pí~íÉë=áå=~ÅÅçêÇ~åÅÉ=ï áíÜ=íÜÉáê=áåíÉêå~ä=êì äÉë=çÑ=
éêçÅÉÇì êÉK=t ÜáäÉ=ÅçåÅì êêáåÖ=ï áíÜ=íÜÉ=ÅçåëÉåëì ë=çå=~êíáÅäÉ=O=çÑ=íÜÉ=̀ çåî ÉåíáçåI=íÜÉ=
ÇÉäÉÖ~íáçå=çÑ=bÖóéí=ëí~íÉë=íÜ~í=íÜÉ=Ñáêëí=ëÉåíÉåÅÉ=çÑ=é~ê~Öê~éÜ=O=çÑ=íÜ~í=~êíáÅäÉ=ëÜçì äÇ=
ÄÉ=êÉ~Ç=áå=íÜÉ=äáÖÜí=çÑ=íÜÉ=íÜáêÇ=éêÉ~ã Äì ä~ê=é~ê~Öê~éÜK=t ÜáäÉ=ÅçåÅì êêáåÖ=ï áíÜ=íÜÉ=
ÅçåëÉåëì ë=çå=oÉëçäì íáçå=k çK=N= çå=fåëíáíì íáçå~ä=~åÇ=cáå~åÅá~ä=̂ êê~åÖÉã ÉåíëI=íÜÉ=
ÇÉäÉÖ~íáçå=çÑ=bÖóéí=ëí~íÉë=íÜ~í=áíë=~ééêçî ~ä=çÑ=íÜÉ=íÜáêÇ=éêÉ~ã Äì ä~ê=é~ê~Öê~éÜ=çÑ=íÜ~í=
êÉëçäì íáçå=áë=ï áíÜçì í=éêÉàì ÇáÅÉ=íç=áíë=éçëáíáçå=çå=íÜÉ=ã ÉíÜçÇ=çÑ=~ééçêíáçåáåÖ=Åçåíêá=
Äì íáçåë=~ã çåÖ=íÜÉ=ã Éã ÄÉê=pí~íÉëI=ï áíÜ=é~êíáÅì ä~ê=êÉÑÉêÉåÅÉ=íç=çéíáçå=OI=ï ÜáÅÜ=áí=Ü~Ç=
ëì ééçêíÉÇ=Çì êáåÖ=íÜÉ=ÇáëÅì ëëáçåë=çå=éêÉé~ê~íçêó=ÇçÅì ã Éåí=r k bmLt d KVQLNPI=
ï ÜÉêÉÄó=UM=éÉê=ÅÉåí=çÑ=íÜÉ=Åçëíë=ï çì äÇ=ÄÉ=Åçî ÉêÉÇ=Äó=íÜÉ=áåÇì ëíêá~äáòÉÇ=Åçì åíêáÉë=
~åÇ=íÜÉ=êÉã ~áåáåÖ=OM=éÉê=ÅÉåí=~ééçêíáçåÉÇ=~ã çåÖ=íÜÉ=ã Éã ÄÉê=pí~íÉë=çå=íÜÉ=Ä~ëáë=çÑ=
íÜÉ=r åáíÉÇ=k ~íáçåë=ëÅ~äÉ=çÑ=~ëëÉëëã ÉåíK

PK= t áíÜ=êÉÖ~êÇ=íç=oÉëçäì íáçå=k çK=O=çå=~=mêçíçÅçä=̀ çåÅÉêåáåÖ=̀ ÜäçêçÑäì çêçJ=
Å~êÄçåëI=íÜÉ=ÇÉäÉÖ~íáçå=çÑ=g~é~å=áë=çÑ=íÜÉ=çéáåáçå=íÜ~í=~=ÇÉÅáëáçå=ï ÜÉíÜÉê=çê=åçí=íç=
Åçåíáåì É=ï çêâ=çå=~=éêçíçÅçä=ëÜçì äÇ=~ï ~áí=íÜÉ=êÉëì äíë=çÑ=íÜÉ=ï çêâ=çÑ=íÜÉ=̀ çJçêÇá=
å~íáåÖ=̀ çã ã áííÉÉ=çå=íÜÉ=l òçåÉ=i ~óÉêK=pÉÅçåÇäóI=ï áíÜ=êÉÖ~êÇ=íç=é~ê~Öê~éÜ=S=çÑ=íÜÉ=
~Äçî ÉJã ÉåíáçåÉÇ=êÉëçäì íáçåI=íÜÉ=ÇÉäÉÖ~íáçå=çÑ=g~é~å=áë=çÑ=íÜÉ=çéáåáçå=íÜ~í=É~ÅÜ=
Åçì åíêó=ëÜçì äÇ=áíëÉäÑ=ÇÉÅáÇÉ=Üçï =íç=Åçåíêçä=Éã áëëáçåë=çÑ=ÅÜäçêçÑäì çêçÅ~êÄçåëK

QK= qÜÉ=ÇÉäÉÖ~íáçå=çÑ=pé~áå=ÇÉÅä~êÉë=íÜ~íI=áå=~ÅÅçêÇ~åÅÉ=ï áíÜ=íÜÉ=áåíÉêéêÉí~íáçå=
Äó=íÜÉ=mêÉëáÇÉåí=çÑ=íÜÉ=̀ çåÑÉêÉåÅÉ=áå=Üáë=ëí~íÉã Éåí=çÑ=O=j =~êÅÜ=NVURI=áíë=d çî Éêåã Éåí=
ì åÇÉêëí~åÇë=é~ê~Öê~éÜ=S=çÑ=íÜÉ=oÉëçäì íáçå=çå=~=mêçíçÅçä=̀ çåÅÉêåáåÖ=̀ ÜäçêçÑäì çêç=
Å~êÄçåë=~ë=ÄÉáåÖ=~ÇÇêÉëëÉÇ=ÉñÅäì ëáî Éäó=íç=íÜÉ=áåÇáî áÇì ~ä=Åçì åíêáÉë=íÜÉã ëÉäî ÉëI=
ï ÜáÅÜ=~êÉ=ì êÖÉÇ=íç=Åçåíêçä=íÜÉáê=äáã áíë=çÑ=éêçÇì Åíáçå=çê=ì ëÉI=~åÇ=åçí=íç=íÜáêÇ=Åçì å=
íêáÉë=çê=íç=êÉÖáçå~ä=çêÖ~åáò~íáçåë=ï áíÜ=êÉëéÉÅí=íç=ëì ÅÜ=Åçì åíêáÉëK

s çäK=NRNPI=NJOSNSQ



NVUU| | | | | r åáíÉÇ=k~íáçåë=� =qêÉ~íó=pÉêáÉë= �= k~íáçåë=r åáÉë=� =o ÉÅì Éáä=ÇÉë=qê~áíÝë| | | | | | QQT

RK= qÜÉ=ÇÉäÉÖ~íáçå=çÑ=íÜÉ=r åáíÉÇ=pí~íÉë=çÑ=̂ ã ÉêáÅ~=ÇÉÅä~êÉë=íÜ~í=áí=ì åÇÉêëí~åÇë=
~êíáÅäÉ=NR=çÑ=íÜÉ=̀ çåî Éåíáçå=íç=ã É~å=íÜ~í=êÉÖáçå~ä=ÉÅçåçã áÅ=áåíÉÖê~íáçå=çêÖ~åáò~=
íáçåëI=åçåÉ=çÑ=ï ÜçëÉ=ã Éã ÄÉê=pí~íÉë=~êÉ=é~êíáÉë=íç=íÜÉ=̀ çåî Éåíáçå=çê=êÉäÉî ~åí=éêçíç=
ÅçäI=ëÜ~ää=Ü~î É=çåÉ=î çíÉ=É~ÅÜK=fí=Ñì êíÜÉê=ì åÇÉêëí~åÇë=íÜ~í=~êíáÅäÉ=NR=ÇçÉë=åçí=~ääçï =
~åó=Ççì ÄäÉ=î çíáåÖ=Äó=êÉÖáçå~ä=ÉÅçåçã áÅ=áåíÉÖê~íáçå=çêÖ~åáò~íáçåë=~åÇ=íÜÉáê=ã Éã ÄÉê=
pí~íÉëX=íÜ~í=áëI=êÉÖáçå~ä=ÉÅçåçã áÅ=áåíÉÖê~íáçå=çêÖ~åáò~íáçåë=ã ~ó=åÉî Éê=î çíÉ=áå=~ÇÇá=
íáçå=íç=íÜÉáê=ã Éã ÄÉê=pí~íÉë=ï ÜáÅÜ=~êÉ=é~êíó=íç=íÜÉ=̀ çåî Éåíáçå=çê=êÉäÉî ~åí=éêçíçÅçäI=
~åÇ=î áÅÉ=î Éêë~K

xc çê=íÜÉ=ëáÖå~íì êÉëI=ëÉÉ=éK=QTR=çÑ=íÜáë=î çäì ã ÉKz

s çäK=NRNPI=NJOSNSQ


