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Post-War Opportunities in the Satellite Industry ........ 31

What happens when the war in Iraq iis over and life returns to
normal? I an optimist and can foresee how satellite
communications will provide the key to rebuilding Iraq and
Afghanistan.

FEATURES
The State of the Art of the Satellite Industry .......................................... 15
The Satellite Industry Association (SIA) predicts the satellite industry could grow
by as much as 18 percent in 2003 from three percent in 2002.
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SES Global--Preparing for 2010 33
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SES is involved in
three new initiatives,
each designed to
considerably boost
income over the long
term.
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I started SatNews in 1984 when the commercial
satellite industry was still almost in its infancy. Our
mission then as it is now—is to provide the industry
with timely, relevant and accurate information.
Starting with the International Satellite Directory,
now on its 18th year of publication, and our highly
successful SatNews.com portal we have striven to
keep up with business and technology sides of this
constantly evolving industry.

As we are now experiencing the worst downturn
in the industry in recent memory, I think it is
appropriate that we launch a new magazine. The
need for relevant and accurate information is most
acute during periods of difficulty. Information has a
way of lifting the fog of ambiguity that can stifle the
growth of the industry as a whole.

Also, appropriately, being the first all-electronic
publication in the satellite industry we are able to
slash the costs of printing and postage that become
a drag on the finances of our corporate sponsors.
We can therefore concentrate our efforts on
bringing you topical and relevant in-depth articles.

We therefore are proud to present to you,
ATMAGAZINE.COM — with a mix of features,
news, opinion and data that you can use—written
by people in the satellite industry, for the industry.



4

25 Barnes Place

Columbo

28th March, 2003

Dear Silvano Payne,

I receive a new media project almost every day: it’s nice to be
wanted, except by INTERPOL… However, now that I have reluctantly
accepted my limitations of time and energy, most enquirers receive my
‘Kindly Drop Dead’ reply form.

However, I’d like to send my best wishes to you for your forthcoming
magazine – SatMagazine.Com

Yours sincerely

Sir Arthur C. Clarke

Arthur C. ClarkeMessage from
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April 5-10 Las Vegas, Nev., 
USA NAB2003 

Kristie Morris 
(800) 342-2460 or (202) 429-4194 
E-mail: kmorris@nab.org   
www.nab.org/conventions/nab2002/  

April 8-10 Huntsville, 
Alabama 

Launch Vehicle Systems --  
Reusables 

Tel: 410-531-6034 or toll free 1-
888-501-2100;  
Fax 410-531-1013 E-mail: 
ati@ATIcourses.com 
Web: www.aticourses.com 

April 9-11 Prague, Czech 
Republic 

EBC 2003: Broadband in an 
Enlarged eEurope 

Julian Clover 
Tel: +44 20 7585 3849/+44 1371 
810433 
Email: 
jclover@broadbandtvnews.com 
Web: www.ebc2003.com 

April 10-11 Orlando, FL LINK 16 Seminar 

Dana Marcus 
Tel: (310) 563-1223 / Fax: (310) 
563-1220 
E-mail: marcusd@ttcus.com 
Website: 
www.TechnologyTraining.com 

April 10-12 
Cape Canaveral, 
FL, U.S.A. 

Launch Vehicle Systems --  
Reusables 

Tel: 410-531-6034 or toll free 1-
888-501-2100;  
Fax 410-531-1013 E-mail: 
ati@ATIcourses.com 
Web: www.aticourses.com 

April 21-25 Orlando, Florida 
USA 

17th Annual International 
Symposium on 
Aerospace/Defense Sensing, 
Simulation, and Controls 

Shana Axemaker 
Tel: (360) 6763290 Fax: (360) 
6471445  
E-mail: shanaa@spie.org  
Website: www.spie.org  

April 28-29 
MGM Grand Hotel 
& Casino, Las 
Vegas, NV, U.S.A. 

Military Data Links 
Conference 

Dana Marcus 
Tel: (310) 563-1223 / Fax: (310) 
563-1220 
E-mail: marcusd@ttcus.com 
Website: 
www.TechnologyTraining.com 

April 28-29 San Jose, CA, 
U.S.A. 

Satellite Communication - An 
Essential Intro 

Tel: 410-531-6034 or toll free 1-
888-501-2100;  
Fax 410-531-1013 E-mail: 
ati@ATIcourses.com 
Web: www.aticourses.com 

April 28-30 Washington DC/ 
MD, U.S.A. Solid Rocket Design 

Tel: 410-531-6034 or toll free 1-
888-501-2100;  
Fax 410-531-1013 E-mail: 
ati@ATIcourses.com 
Web: www.aticourses.com 
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EchoStar IX satellite will launch
from a floating platform aboard a
Sea Launch rocket.
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Teleport Technology of
the Year: W.B. Walton
Enterprises’
Hot-Air De-Icing Systems
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AMC-9 undergoes final tests
before it is shipped to the
Baikonur Cosmodrome in
Kazakhstan. (SES Americom
photo)
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NASDA launch of ADEOS-II
satellite in December last year
using H-IIA Launch Vehicle,
similar to the one that launched
the spy satellites. (NASDA photo)
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Boeing’s 601HP features as many
as 60 transponders and uses
dual-junction gallium arsenide
solar cells and other new
technologies to provide up to
8,700 watts. (Boeing photo)
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Peri A. Widener

continued on page 34
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� Two fully redundant digital or analog KU-
Band uplink trucks available

� Tandberg 4:2:0/4:2:2 redundant
encoders w/ Alteia digital receivers

� Dual path, NO RESTRICTIONS
transmission

� High speed, wireless, 2-way Internet
broadband systems on board

�  20 Channel Audio mixer. RTS, IFB
systems

� Beta SP on-board editing system

� KU-Band Fly Away systems available

� Professional camera crews for ANY job.

1175 Saratoga Ave., Suite #1
San Jose, CA 95129
Tel: (408) 465-2787 / (800) 676-4080
Fax (408) 465-2345
www.satnews.com/globallink
E-mail:  dmakinst@earthlink.net
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Agile Communication Systems
16080 Caputo Drive #160
Morgan Hill, California 95037
Tel: 408-782-1371
www.agilecoms.com
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The mobile satellite dish mounts on top of
your ENG, SNG, truck, trailer or RV. Software
on your computer makes the dish
automatically raise up and lock on the
satellite in about 5 to 10 minutes. Once
locked on, you’re online at broadband
speeds anywhere, anytime, all the time.

There are No-Per minute fees and no extra
bandwidth charges.

�����
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Agile Communication Systems

� Automatic “Hands Free” all weather
positioning

� True Broadband Mobile Internet

� Always On. No idle disconnects

� Flat rate monthly billing - no unexpected
charges

� Quick reacquiring of a satellite that was
pointed at last GPS location, heading and
altitude

� Nationwide Installation

� 24-7 Technical Support
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“In the middle of difficulty lies opportunity.”

                               — Albert Einstein

By Virgil Labrador
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Virgil Labrador is managing editor and editor of
SATMAGAZINE. He is also Editor of Satnews Daily

and Weekly editions and the annual International
Satellite Directory.  He has written extensively on the industry and is
currently working on a series history of the satellite communications

industry serialized in Satnews.  He holds a master’s degree in
Communications Management from the Annenberg School for
Communication of the University of Southern California. He can be

reached at virgil@satnews.com.
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Despite a positive growth, the
satellite industry is experiencing
a major down turn.
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WHAT WENT WRONG?
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CAN 225,000 CUSTOMERS BE
WRONG?
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KA-BAND TO THE RESCUE
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Savingsupto98%? 
Nowonderyour 
competitors don’t
wantyoutoknow
about Microspace. 

What’s stopping you? 

Microspace Communications Corporation, 3100 Highwoods Blvd., Raleigh, NC 27604 • (919) 850-4500 • www.microspace.com 

When you have an advantage, you keep it to yourself. That’s why
Microspace clients don’t want you to know they save tens of millions with our
VELOCITY service, compared to what telcos charge. 

They don’t want you to know about our fixed bandwidth fee for any
number of locations – another way of saving money. 

And, they don’t want you to know about Microspace reliability, every
bit as good as landlines, with service at more than 300,000 sites. 

But why should you care what they think? Go ahead and call 
(919) 850-4500 or visit www.microspace.com right now. You can have the
Microspace advantage, too.

They’re using Microspace’s 
VELOCITY® service for video, audio, 
and data content delivery via satellite – 
with all the reliability of landlines.
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CHANGING CHANNELS AND
MUSICAL CHAIRS
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Dan Freyer has helped helped leading satellite
companies like Intelsat, PanAmSat, and TRW grow
their revenues and markets since 1989 in various
sales, marketing and business development
management positions.  He has helped numerous
cable, broadcast, Internet and VSAT users design and
deploy satellite networks in the US and overseas.   He
has been a speaker at industry events and has been a
Board member and Vice President of the Society of
Satellite Professionals International.  Dan is a partner at Westwood
Media Group in Los Angeles.  Email questions/comments:
dan@westwoodmedia.com.
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HURRY UP AND WAIT
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1 Source: National Cable Television
Association website

2 Source: Convergence Network
Digest website

3 Source: FCC website document
McKinsey & Co.
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Dean
Olmstead

By Chris Forrester

“Our opposition to SES“Our opposition to SES“Our opposition to SES“Our opposition to SES“Our opposition to SES
AmerAmerAmerAmerAmericom’icom’icom’icom’icom’s FCC petition is nots FCC petition is nots FCC petition is nots FCC petition is nots FCC petition is not
aaaaabout competition,bout competition,bout competition,bout competition,bout competition, w w w w we we we we we welcomeelcomeelcomeelcomeelcome

the competition,the competition,the competition,the competition,the competition, it’ it’ it’ it’ it’s as as as as aboutboutboutboutbout
interferinterferinterferinterferinterference.ence.ence.ence.ence.
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AMC-15 is Based on the A2100 model and being
built by Lockheed Martin, AMC-15 will feature one
of America’s first operating Ka-band payload
along with 24 transponders of Ku-band capacity
operating from 105 West,
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— Dean Olmstead— Dean Olmstead— Dean Olmstead— Dean Olmstead— Dean Olmstead

25

��� �'��������	������
�����
������
��*��
��
��
�����,�"�������8������	��������� �������
�
���
	��� ��������
��	��������
*�"
�����
��	
��	���
����
�����������
	��� �'�
������������	��	
�	������
��
��������	���	������
���6���	'��	��
�"�
���
����
����	
����	�
�	���	����������
����	����
����
�"
�����	���"��������
����	��� �
�������
�	��������
���*�"
���	�����	��
��	"����������	�
���
�����	�������
�'�����������������
����
����
�����	
$��������	��
��	"���
��
	����&��������������
	�����&#3+���	����
���"�� ������
�1�
���4�	���
�*
�
�������	
�	���
�*��
�	�����
���=

;6��	
�������������	"�
���
��&��&	�
*���
�	��
��
���������������	�������	
$��*=�	������I�����	��
;+
�������	
$����	��	"���
����������	�������
��� 
��	���������
���������(������
�������������������
���	��	������������������	
����	��	����������
��&
��&	�
���	������<�
��	�����
����	���	�������
������	
����������	'�����
 ��������*�	���"������
����	�'�
����� ����)�������������	�����������	��	�$���


�*����������
��� ����*���	������
�����
�	������
�	
$����.
��&��&	�
����	������
����� �����������	����
����$������ 
����'�
������=

I������!
������������������
�	������I�����	�
��
��������	��0�@��� �6��������
����
�	�&���	��*�;����
��
��������,������

�
	�������"��	����������	�
�������
���������5��
����������������	�*������

�	��������	���%
&"	���.����	�	�����	���
���������
��
�	
���
�"	"������$�� �	��C0?�*���&C09�*����	
�������+
������������
���������"������"����
�	�
���	����I����������
��	��*������
	�����
	����	
�
 ��� ����"��'�
�����������	
�������	������������
��
$�� ���������������
�����
��	�����	���
�
	  
� 	��
�����
��� ����������	�����
$����������
������������� �������
�"
��������������� 
�
����+
�
�����������"���	
���
�����
	���*�"��	
������
��	
�
��������'	
�	"���*�������	�����������������
���������	��	�������
�����
���
'����*�	�����������
��
���	������
	����=

5�����5�2)�������������������������	����B����
�����	
$��*�I�����	���	���5��
����)����������	�
�
���
�����&�@����	�������;������ �������+��
�	�	����*�	�����������
��	����,����������
�'����*�����
�����
���"��
��	
������0������	�����*��	�"��	�
�	���	�������=

�����
�����������



26

�����
�����������

5
����
�
�	�����������'������	����

���
�	�
"
�������'�����	����	�	�����
���	��������
'����
	
������


����U��#�$�������*�	���
��� ����	�
�����
��������

'�������
�����"��1��	���
�F���'�
�
K�

�	��-�����
:����/*�����������
������������


�	��
�������������	������
���������
���	�����
�����
$����	��!
	������
���������
����
�	 ������	�
��	'���	������ 	�����'
���
	"������������	���
�������
'��������


�������	
���	
�����
����	�

	�
�
��	�&�	������	���
�*��!
��������	��

����
�:
��
��	����
�	���

�
����5�������	���

'����	�	
�����	������	��D?���
�������������
$��
�	 ������


�'�
����
�����������
�����X

�'������������
���	"�����

���
�	�������
$��	
�
�
������"�������
�	 ���������
��	�

	���
��	�&
�	����I����*�"	�$
��������������������������	��

���
 
�
����	"�������
������	���
��	
�
������������
����.

���
��
�*��	�	 �����	��	������
���)��
�!
�
���������

�������
���	�����M�	��
����


������	��� ���������
���	�������	��
"�������	�"
�������	��������
�����
���
��
�����
�
�	��
��
���������
	����	����������.

���
��
�*����
����
���	��������$�"�������$���"
��������������


�	�	������
��	�������
���'�
�������������������	���
����
�	��������5���������
 ��������
	�������������	�
���
	��

��

�*�������	��������
�	
�����������*��	��"�
!
��$����'�
��������

����$������������B�� �������������� ���"	�$
�������!
��$����4�5����	���
�'����	��

���	��
��'�
���	���
�	��'�������
$��������������	�
"��	����������


�������
	��

��

��	����	��"�
	���'	����������������������	���������
���	�����
�	��

���.

���
�"
�	�"	���4�5����
�'�������
"������������
'����	�����
�������������
���'�
	 �
	
�	�	��������
��	��'������ ��"	���������	�	�������
6����	��	�����	����	�������	�����	��)��'	
��
�
�
���
����*�	����"������&��&����������������	��"�
�	��������������������
��*��	"��*��
���"�
�
.

���
��
�*�"	�$
����
'������	��"�������������
:
���	������
����	�����	�������
�	�
����	������
�
����
�
���������
$���������
�����������	���
"
�	�"	���4�5�����������	��	����"��
������
���	�&
"	�	���� ������������

��
��	
�������
$�"������
��� �����*�����4�5���������"
�� ��	�������	�
�	�	����������������	�	��	������	�������������������

1����������������
�	������
$U
;I�������

���������
�����������������

��"�
������������	����	�����
	��� 
�'�
��

������
$���
���'�
	����

�
"���
���������
��	�	
����������
�	 ��
�������	
����	"�
����������	���
���
�	������	��������������������$���	�)��	
 �������������	�������	�����
�������'�
�������
	����*=���	����K���
H
���*� ���
	���	�	 �
*�������
3����
$��-��������������/����	���
���5��	��	*�H5�

�	$��	����������$�	�����
	�����	���� �
�!
�
��������	"���
2����������

��


����"	�$
��������
����	
�������������$����U������
)
�
���$�� ���
�������
'����*��	$���

�
����	���
�	��'�����
�	
���������
�� 
����������������
� ���4�5��������


�������


�������!��������,

WAN Average Outage Frequency

Weekly
12%

Monthly
28%

Quarterly
36%
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24%
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Mr. John M. Puetz is founder and
principle consultant of MasterWorks
Communications. He is an
internationally known business and
technical expert in satellite
communications with over 20 years
of industry experience serving the
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strong foundation in engineering, engineering
management, product management, business
development, strategic planning and marketing.
He can be reached at john@mwc.cc
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London-based Chris Forrester, a well-known

broadcasting journalist is the Editor for Europe,
Middle East and Africa for SATMAGAZINE. He
reports on all aspects of the industry with special

emphasis on content, the business of television
and emerging technologies. He has a unique
knowledge of the Middle East broadcasting

scene, having interviewed at length the
operational heads of each of the main channels
and pay-TV platforms.  He can be reached at

chrisforrester@compuserve.com
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By Bruce Elbert
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Bruce Elbert has over 30
years of experience in
satellite communications
and is the President of
Application Technology
Strategy, Inc, which assists
satellite operators, network
providers and users in the
public and private sectors.

He is an author and
educator in these
fields, having
produced seven
titles and
conducted
technical and
business training
around the world.
During 25 years
with Hughes
Electronics, he
directed major
technical projects
and led business
activities in the
U.S. and overseas.
Web site:
www.applicationstrategy.com
email:bruce@applicationstrategy.com
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SES Time Line

1985 SES Created

1988 Astra 1A launched

1989 Starts broadcasting

1991 Second satellite launched

1996 Starts digital transmissions

1998 Opens 2nd orbital position

1999 Buys half of AsiaSat

2000 Buys half of NSAB

2001 Buys GE Americom

2002 Forms SatLynx

2003 Announces SatMode
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SatLynx/SatMode
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SES’ EBITDA* Margins

Division 2002 2003

Margins Margins

achieved forecast

Astra 79% 82%

Americom 79% 81%

AsiaSat 81% 81%

*EBITDA: Earnings before interest, taxati

on, depreciation and amortisation

Data: Bear Stearns
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London-based Chris Forrester, a
well-known broadcasting journalist
is the Editor for Europe, Middle
East and Africa for
SATMAGAZINE. He reports on all
aspects of the industry with special
emphasis on content, the business
of television and emerging

technologies. He has a unique knowledge of the Middle
East broadcasting scene, having interviewed at length
the operational heads of each of the main channels and
pay-TV platforms.  He can be reached at
chrisforrester@compuserve.com
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SES Americom CEO Dean Olmstead addressing ISCE 2002.
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Insights into ISCe 2003
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The advantage of an electronic magazine is that you can
navigate the content through various hyperlinks that will take
you all over the magazine and beyond. The text and
graphics and even advertising can be linked to other articles
and even websites. The electronic format is not limited by
space constraints like a print publication--providing you with
more content.
Subscribe to SATMAGAZINE now–IT’S FREE!
Go to http://www.satmagazine.com to register and enjoy
a whole new information experience.
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Exec-Moves...continued from p.19

Stanton D. Sloane
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An 18-year Lockheed

Martin/GE Aerospace veteran,
Sloane’s previous assignments
included vice president, Radar/
Sensor ensor Systems business in
Syracuse, New York.  He also
held several leadership positions
in the Business Development
arena including overseas
assignment in Greece, England,
and Australia where he served as
the first CEO of a Lockheed
Martin in-country joint venture.
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PanAmSatPanAmSatPanAmSatPanAmSatPanAmSat 1,823 303 850 33%

SES GlobalSES GlobalSES GlobalSES GlobalSES Global 1,085 603 431 81%

EutelsatEutelsatEutelsatEutelsatEutelsat 867 541 382 59%

Loral Global AllianceLoral Global AllianceLoral Global AllianceLoral Global AllianceLoral Global Alliance 359 217 450 19%

IntelsatIntelsatIntelsatIntelsatIntelsat 214 132 913 6%

New SkiesNew SkiesNew SkiesNew SkiesNew Skies 129 89 189 17%

Pay TV   Free TV Total stable % used for video
36MHz trx. distribution

Data: Vista Advisors, Lyngsat, satellite operators

Broadcast TV channels Transponder fleet
As of Feb 2003

�����
�����������

42

ADVERTISER’  INDEX
ADVERTISERS INDEX

SES-Global 1
www.ses-global.com

Global Link Productions, Inc. 13
www.satnews.com/globallink.htm

Agile Communication Systems 14
www.agilecoms.com

ISCe 17
www.isce.com

MICROSPACE 21
www.microspace.com

Andrew Corporation 27
www.andrew.com

EMS Satellite Networks 30
www.emsatnet.net

W.B. Walton 32
www.de-ice.com

ANACOM 21
www.anacominc.com

SES-Global 34
www.ses-global.com

Andrew Corporation 38
www.andrew.com




��$��	!��$������

Z ����3� �
�	����������
���	�������	
$�������	
��
��
��'��������+�����0*�3� �
�	��	�������@��������	�����,�����������
��
'���*������	���,��&����������
	���������������ER�

�����������������
���������� ��� ������	�
���'�
�*���������
 �'�
���������
��
���������������������������������
���������	��
�����
"��!
������������ ����8
�'	�����������
���	�����I��
	��
�
-8�I�/*����	��	����	����	����� �����	�����	

��
�*�	�������
3	����	��I��
	��
�-�3I/*�	�����

���"�������
	��
��

+
�����
�����������	��

 �������������,�	��������������
���
	��

��

���1�����������
�	����	�*�	�H�
�	������
��	���
�����	�����������������*����������3� �
�	�����������	
$���	�����
�	������ 
���� ����5�
��	�

I�����������	�*����� �� 
	�������'	��*�����
����
�������,��
�����
$������,�����'�*�	���������
��
����
�"���*�3���#*��	�
���
	��

��

��	�����
'�����
�"���������������
������ ���
��	�������
���
	��
�*�4�5����
'�����
�'���
��	����	�
�	��

�
��

���������	
�  ���������&	4���0��=

5���
��� ��������3� �
�	������
���	����������������
-3��/*����
��	
����'���
��	
������������	
�����	���������3� �
�	�
�����	
�����#	 ���-4����
�	����	��/*�#	��	��*�%
:	�	*�%	�
�	�	��
��
 
��������	������	��#	 ��*���
 
�	���%	�
�	�	
���� ��	��	��
	
��
������
�����
�	����	���
	����M�%
:	�	����
����	��	�4�5���
"
�	����������
��
	����
�����
�*�	���#	��	������
������
��	�	��
	�����

�������	���
���"

���
��	
��	����0G��������������������	���������	
�����	�����
-1I��5��/����	���������	����	���	�������������
	��������
��
��	����������	���
	�������
��-����5��	�����I��	�*���������	�
I��	�/���
��	����	���4���'�
	 ������	�������*����
��	
��0E�
�3�5F�5����
���	���������
	��������������
��
��

	
�  ������	;((���������&

�	�����������
	��
���	��"��������
�������
���

��

�� �������
���������	
$��L�5���3I����������	��	�	
�������H��"	������
5
 
�������*������������������������	�������
�'��������
�	����	�
��� �����	������
'�������������	"����������
"�	
������"
�&�����
�	"���*��	���������
������������������	�������	

������

����
�	����	���
	�����

���������

��������
� 
�	����*���

���"�������
	��
����
�
������������������
�'���� �����
�
���������
��	�����������
	��
�
	���4�5���	�
�	��

�
�L�1�����������
�	����	���,���������
3� �
�	����"�������
	��
������	

����
��'������
	�������	������

��,��&�������
���
�	
����6��
����"�������
	��
���	'������
�	����	�
 	���	����������*������������
�$�
���,������	���������	�	�����
6��
���������������	'������
�	����	�����������&���$��������
3� �
�	���	���&�������
������������
�
 ������	�������	���	'�
����
�	����	������������5������������

���
������
�	�������
��	�������
�	�	�����

��3�3� �
�	*���
��,	����*�
���������	�������������
$����H�
������������
�'������������
�	����	����������'����
��� �8	�5��	�
	���3����$���*�	���	��������	

��H����
	�����"���������"���
�������� �����
���-����/����#	 ��*�8�
��2	
��

��	���5"
:	����
����
���
��L���������������"�������
	��
�����"	�$�	
����
	����
�
���
������"	�����	�������������
	��������
�"���������������	�
	�������	���
�'�
���
��	�����������	������3� �
�	����3�����

�
�� 
�����
$��,�	��������������	���
��	�����
���
��
� �����������
��
��
��

2����'�
*��������������	���������	�	��������
������
���������
��������'����
	���
���	������
�	����	���
	���������
��	
���
��
�
�
8�I��������������3� �
�	�
��� ���
���������	�������-6##/*���,��
��
������	������-.65/��
�4�5����������'���
Source:  CIA World Factbook, Detecon International GmbH
(www.detecon.com), Global VSAT Forum (www.gvf.org)

+	����.	���L

��������9	6����
��5�
��	*�"�
��
�� �����H
�����

H
���	*�"�������+�����	����	��
���

5
�	L	?���-�)	&@	$ 

/�(�������9	0�G*G�E*G00

%���(����&	<	 ���	����&	��	�&�9	@��*���

-��������/

1�������	���0���	/��0����&	A1�/&B9	00�-����/

%���(����&	<	 �3���	��������9	���*����-���0/

9	5��9�*�.���?*����
��	'��00�-���0/

%���0�&���	3������&�	&������&9	��-���

 �'�
����������
�������������"
�	��	���� 

��	������	���0@�
���	��
���	�����/�-����/

1�������	�&��&9		0��*����-����/

�������

43

�����
�����������


