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 Figure 1 Understanding RFID And Its Uses 

Source: Forrester Research, Inc.

J02J02

1.Chip:holds information
about the physical object
to which the tag is attached

3.Packaging: encases the chip
and antenna so that tag can
be attached to physical object

RFID tags are made up of three parts:*

Four most common flavors of RFID (commercial use):

Radio
frequency

Common commercial
uses todayBenefits Limitations

1.

4.

3.

2.

Low frequency
(125 to 134
Kilohertz)

High frequency
(13.56
Megahertz)

UHF
(868 to 928
Megahertz)

Microwave
(2.45 Gigahertz)

� Frequency accepted
worldwide

�Works well near metal

� In wide use today

� Frequency accepted
worldwide

�Works well in moist
environments

� In wide use today

� Longer read-range
potential;more than
1.5 meters

� Commercial use is
growing rapidly

� Longer read-range
potential;more than
1.5 meters

� Limited read-range
potential (impractical
for some warehouse
operations such as
pick and pack); less
than 1.5 meters

� Does not work well
near metal

� Limited read-range
potential; less than
1.5 meters

� Frequency not
licensed for
commercial use
in Japan

� Detuning when tags
are in close physical
proximity

� Does not work
well in moist
environments

� Frequency not
licensed for
commercial use
in parts of Europe

� Complex systems
development

� Not in wide use today

� Animal identification

� Beer keg tracking

� Automobile key-and-
lock, anti-theft
systems

� Library book tracking

� Pallet/container
tracking

� Access control
(buildings)

� Airline baggage
tracking

� Apparel item tracking

� Pallet and container
tracking

� Truck and trailer
tracking (in shipping
yard)

� Access control
(vehicles)

2.Antenna: transmits
information to a reader
(e.g., handheld,warehouse
portal, store shelf ) using
radio waves

Did you know?

Tags come in two varieties:

active and passive. Passive

tags derive their energy

from radio frequencies

transmitted by readers.

They cost less because they

don�t require batteries.

Active tags contain their

own battery sources and

are always on.

*Note:This is a common RFID tag, shown true to size. RFID tags come in hundreds of shapes and sizes.
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 Figure 2 Uses Of RFID Span Numerous Industries 

Source: Forrester Research, Inc.

Implementations of RFID

Company Item tagged
Type of
tag/chip

Read/
write

Year/
stage Outcome

Automatically displayed
manufacturing instructions
for employees at each stage
of the assembly process

Bins carrying
parts of custom
motorcycles during
assembly

Harley
Davidson

Passive
13.56 MHz

Read/write 1998/
rollout

Improved demand forecasts
and increase efficiency;
identification of black-
market sales and
elimination of misdirected
shipments

Beer kegs as they
move through the
supply chain

TrenStar Passive
125-128
MHz

Read/write 2001/
rollout

Improved customer service
through better inventory
management on shop floor;
increased supply chain
efficiency and data
accuracy

Denim apparel
through the supply
chain and onto store
shelves

Gap Passive
13.56 MHz

Read/write 2001/
pilot

Automated rerouting of
baggage and increased
accuracy (99.5% up from
70%-85% accuracy with bar
codes) to ensure that they
send each bag back to the
right airline

Airline baggage tagsLas Vegas
Airport

Passive
902-928
MHz

Read/write 2003/
deploy-
ment

90% reduction in the
number of containers
required

Shipping containersDepart-
ment of
Defense

Active
433 MHz

Read/write 1994/
rollout

Avoid contamination by
ensuring proper cleaning,
asset visibility

Reusable plastic
containers for carrying
biohazardous waste

Raxel Passive
905-928
MHz

Read/write 2002/
imple-
mented

Compliance with the
TREAD act and recall
management

TiresMichelin Passive
905-928
MHz

Read/write 2003/
running

Reduction of lost and
misdirected paper rolls

Cores of large paper
rolls moving through
the warehouse

Inter-
national
Paper

Passive
915 MHz

Read only 2003/
running

Streamlined manufacturing
and vehicle tracking; saves
on interest charges

Carriers containing car
frames as they move
through paint stations
during production

Toyota:
Phase 1

Passive
13.56 MHz

Read/write 2001/
rollout
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 Figure 3 A Sample 96-Bit EPC 

Source: Forrester Research, Inc.

Electronic Product Code

01 . 0000A89 .00016F .00169DC0
Header
8 bits

Domain manager
28 bits

Object class
24 bits

Serial number
36 bits

Determines
the structure
of the following
series of numbers

Identifies the
company or entity
responsible for
maintaining the
subsequent numbers

Used to identify
an object class,
which represents
a group of products

Unique object
identification

=

SO WHAT SHOULD YOU DO ABOUT RFID IN 2004? 
táíÜ=ÜáÖÜJéêçÑáäÉ=bm`=ã~åÇ~íÉëI=ãçëí=Åçãé~åáÉë=åÉÉÇ=íç=é~ó=~ííÉåíáçå=íç=ocfa=áå=
OMMQK=eÉêÉ=~êÉ=ëçãÉ=ãìëíJÇçë=Ñçê=íÜÉ=óÉ~ê=~ÜÉ~ÇW==

NK= máäçí=bm`=åçïK=`çãé~åáÉë=íÜ~í=ïáää=ÄÉ=~ÑÑÉÅíÉÇ=Äó=íÜÉëÉ=ã~åÇ~íÉë=åÉÉÇ=íç=íÉëí=
íÜÉ=íÉÅÜåçäçÖó=áããÉÇá~íÉäóK=tÜó\=qÜÉ=ÅçãéÉíáíáçå=áë=í~âáåÖ=íÜÉëÉ=ã~åÇ~íÉë=
ëÉêáçìëäóK=cçê=Éñ~ãéäÉW=`çãé~åáÉë=äáâÉ=fåíÉä=~åÇ=mêçÅíÉê=C=d~ãÄäÉ=åçï=Ü~îÉ==
smë=çÑ=ocfa=êÉëÉ~êÅÜ=~åÇ=ÇÉîÉäçéãÉåíKR=fq=ÇÉÅáëáçåJã~âÉêë=~í=Ñáêãë=íÜ~í=Ü~îÉ=
êìå=éáäçíë=ë~ó=íÜÉóÛîÉ=~äêÉ~Çó=ÇÉíÉêãáåÉÇ=ï~óë=íç=áãéêçîÉ=íÜÉáê=çéÉê~íáçåë=EëÉÉ=
cáÖìêÉ=QFK=bîÉå=íÜçëÉ=Åçãé~åáÉë=åçí=ÇáêÉÅíäó=~ÑÑÉÅíÉÇ=Äó=íÜÉëÉ=ã~åÇ~íÉë=ëÜçìäÇ=
ÄÉÖáå=éáäçíë=íç=Ö~áå=~Çî~åí~ÖÉ=çîÉê=íÜÉáê=ÅçãéÉíáíçêëK=cçê=Éñ~ãéäÉI=jáÅÜÉäáå=ï~ë=
çåÉ=çÑ=íÜÉ=Ñáêëí=Ñáêãë=íç=ÇÉîÉäçé=ocfaJí~ÖÖÉÇ=íáêÉëK=fíë=éáäçí=Ö~îÉ=áí=áåëáÖÜí=áåíç=
Üçï=ê~Çáç=ï~îÉë=íê~îÉä=íÜêçìÖÜ=êìÄÄÉêK=qÜáë=âåçïäÉÇÖÉ=ïáää=~ääçï=áí=íç=ÄÉ=çåÉ=çÑ=
íÜÉ=Ñáêëí=Åçãé~åáÉë=íç=çÑÑÉê=áååçî~íáîÉ=ëÉêîáÅÉë=äáâÉ=êç~ÇëáÇÉ=~ëëáëí~åÅÉ=Ñçê=Ñä~í=íáêÉëK=

OK= bñéäçêÉ=çíÜÉê=ìëÉë=çÑ=ocfa=~åÇ=uJfåíÉêåÉí=íÉÅÜåçäçÖáÉëK=`çãé~åáÉë=åÉÉÇ=
áååçî~íáçå=ÅÉåíÉêë=íç=Éî~äì~íÉ=ocfa=ïáíÜáå=íÜÉ=ÅçåíÉñí=çÑ=~=ä~êÖÉê=íêÉåÇW=qÜÉ=
ÉñíÉåÇÉÇ=fåíÉêåÉíI=~=ëÉí=çÑ=íÉÅÜåçäçÖáÉë=íÜ~í=ÅçååÉÅí=ÑáêãëÛ=áåÑçêã~íáçå=ëóëíÉãë==
íç=éÜóëáÅ~ä=~ëëÉíëI=éêçÇìÅíëI=~åÇ=ÇÉîáÅÉë=EëÉÉ=íÜÉ=j~ó=OMMN=cçêêÉëíÉê=oÉéçêí=�qÜÉ=
u=fåíÉêåÉíÒFKS=qÜÉ=êÉ~ëçåW=j~åó=ÄÉåÉÑáíë=JJ=ëìÅÜ=~ë=ëìééäó=ÅÜ~áå=îáëáÄáäáíó=JJ=Å~å=
Ü~ééÉå=çåäó=ïÜÉå=ocfa=ïçêâë=ïáíÜ=ÅçãéäÉãÉåí~êó=íÉÅÜåçäçÖáÉë=äáâÉ=_äìÉíççíÜ=
~åÇ=dmpK=`~ëÉ=áå=éçáåíW=qÜáêÇJé~êíó=äçÖáëíáÅë=éêçîáÇÉê=aei=ìëÉÇ=ÄçíÜ=ocfa=í~Öë=
~åÇ=ÉñáëíáåÖ=ë~íÉääáíÉ=íê~ÅâáåÖ=ëóëíÉãë=íç=ãçåáíçê=íÜÉ=ãçîÉãÉåí=çÑ=kçâá~=éÜçåÉë=
íÜêçìÖÜçìí=áíë=ÇáëíêáÄìíáçå=ÅÜ~áåK=
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 Figure 4 Companies Are Taking RFID Mandates Seriously 

Source: Forrester Research, Inc.

ConsideringRollout underway
or piloting

In production
or upgrading

No plans Don�t know
�At what stage is your company in adopting RFID?�

Going into 2004

12%

14%

13%

12%

38%

38%

44%

64%

15%

16%

23%

12%

10%

12%

8%

5%

26%

20%

13%

7%All other industries

Retail

Manufacturing

Distribution

Base: 528 IT decision-makers at North American companies
(percentages may not total 100 because of rounding)

Source: Forrester�s Business Technographics® November 2003 North American Benchmark Study
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PK= rëÉ=éáäçíë=íç=ãçÇÉä=áãéäÉãÉåí~íáçå=Åçëíë=Ä~ëÉÇ=çå=éêçÅÉëë=ÅÜ~åÖÉK=píìÇáÉë=
Ü~îÉ=ãÉ~ëìêÉÇ=íÜÉ=Åçëíë=çÑ=ocfa=ÇÉéäçóãÉåíë=Ä~ëÉÇ=çå=êÉèìáêÉãÉåíë=äáâÉ=Äáääáçåë=
çÑ=í~ÖëI=åÉï=åÉíïçêâ=ÉèìáéãÉåíI=êÉ~ÇÉêëI=éêáåíÉêëI=~åÇ=ëíçê~ÖÉ=Ü~êÇï~êÉ=JJ=~åÇ=
ïáíÜ=ëçãÉ=ëìééäáÉêë=ëíáää=èìçíáåÖ=ãçêÉ=íÜ~å=ANIMMM=éÉê=êÉ~ÇÉêI=íÉÅÜåçäçÖó=Åçëíë=
~ÇÇ=ìé=èìáÅâäó=EëÉÉ=íÜÉ=^ìÖìëí=OMMO=cçêêÉëíÉê=oÉéçêí=�ocfaW=qÜÉ=pã~êí=mêçÇìÅí=
EoFÉîçäìíáçåÒFKT=_ìí=cçêêÉëíÉê=ÄÉäáÉîÉë=íÜ~í=Åçãé~åáÉë=ïáää=ëéÉåÇ=ãìÅÜ=ãçêÉ==
çå=íê~áåáåÖI=~å~äóòáåÖ=Ç~í~I=~åÇ=çéíáãáòáåÖ=éêçÅÉëëÉë=íÜ~å=íÜÉó=ïáää=çå=íÉÅÜåçäçÖóK=
`çãé~åáÉë=ëÜçìäÇ=ìëÉ=éáäçíë=íç=éäçí=ïÜÉêÉ=éêçÅÉëëÉë=ïáää=ÅÜ~åÖÉK=få=íÜÉ=ÉåÇI=íÜáë=
íÉÅÜåçäçÖó=áë=~=ÄáÖÖÉê=Äççã=Ñçê=êÉJÉåÖáåÉÉêáåÖ=Åçåëìäí~åíë=äáâÉ=^ÅÅÉåíìêÉ=~åÇ=
f_j=däçÄ~ä=pÉêîáÅÉë=íÜ~å=Ñçê=í~Ö=ã~åìÑ~ÅíìêÉêë=äáâÉ=mÜáäáéë=pÉãáÅçåÇìÅíçê=~åÇ=
qÉñ~ë=fåëíêìãÉåíëK==

WHAT 2005 WILL LOOK LIKE 
tÜ~í=Å~å=Åçãé~åáÉë=ÉñéÉÅí=Ñêçã=ocfa=~ë=ãçêÉ=ëÉÅíçêë=~Ççéí=íÜÉ=íÉÅÜåçäçÖó\=

√ ocfa=íê~ÑÑáÅ=ïáää=Ñäçï=íç=ÉñáëíáåÖ=~ééäáÅ~íáçåë=~åÇ=çîÉê=ÉñáëíáåÖ=åÉíïçêâëK=
bîÉåíì~ääóI=ocfa=Ç~í~=ïáää=íê~îÉä=çîÉê=~å=fm=åÉíïçêâI=Äìí=áí=áë=ÅäÉ~ê=íÜêçìÖÜ=
ÅçåîÉêë~íáçåë=ïáíÜ=t~äJj~êí=~åÇ=áíë=ëìééäáÉêë=íÜ~í=íÜÉ=Äìäâ=çÑ=íÜÉ=É~êäó=Ç~í~=
ÅçããìåáÅ~íáçå=ïáää=çÅÅìê=~Åêçëë=ÉñáëíáåÖ=s^kë=~åÇ=Öç=ÇáêÉÅíäó=Ñêçã=êÉ~ÇÉê=íç=
bom=çê=ï~êÉÜçìëÉ=ã~å~ÖÉãÉåí=ëóëíÉãKU=tÜó\=qç=ëïáíÅÜ=Ñêçã=íÜÉáê=ÉñáëíáåÖ==
baf=åÉíïçêâë=çê=ëí~êí=ëíêÉ~ãáåÖ=ocfa=Ç~í~=çîÉê=íÜÉ=fåíÉêåÉíI=Åçãé~åáÉë=åÉÉÇ==
íç=ëÉÉ=êÉ~ä=ÄÉåÉÑáíëK=aÉëéáíÉ=éä~åë=Ñçê=~=r``Lb^kLbm`ÖäçÄ~äJ=çê=sÉêápáÖåJ
ëéçåëçêÉÇ=êÉÖáëíêó=~åÇ=áåÅêÉ~ëáåÖ=baf=çîÉê=íÜÉ=fåíÉêåÉí=Ç~í~=íê~åëÑÉêëI=íÜÉ=É~êäáÉëí=
íÜ~í=Ñáêãë=ïáää=ÉîÉå=Ü~îÉ=~ÅÅÉëë=íç=íÜáë=åÉï=åÉíïçêâ=ëÉêîáÅÉ=ïáää=ÄÉ=ä~íÉ=OMMRKV=
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 Figure 5 A Collection Of Vendors Is Necessary For EPC Pilot Design 

Source: Forrester Research, Inc.

Manugistics
Manhattan Associates
RedPrairie
SAP
Oracle

ConnecTerra
DataBrokers
GlobeRanger
OAT Systems

IBM
Sun
RF Code
Intermec

Tyco Int.
Alien Tech.
Matrics
Zebra Tech.

Philips Semi-
conductor
Texas Instruments
Avery Dennison

Savi Technology
Symbol Tech.
SAMSys
ThingMagic

Applications

Data management

Hardware/readers

Chips/tags

Example
vendors

=

√ qÜÉ=Äìäâ=çÑ=íÜÉ=olf=ïáää=ÅçãÉ=Ñêçã=ìëáåÖ=ocfa=Ç~í~=íç=íêáÖÖÉê=ÉîÉåíëK=
`~éíìêáåÖI=ëÉÖãÉåíáåÖI=~åÇ=~ÅíáåÖ=çå=ocfa=Ç~í~=áë=~=éêçÅÉëë=ã~å~ÖÉãÉåí=~åÇ=
ÄìëáåÉëë=áåíÉääáÖÉåÅÉ=éêçÄäÉã=JJ=åçí=~=Ç~í~=ëíçê~ÖÉ=éêçÄäÉãK=cáêãë=ïáää=íìêå=íç=
Ü~êÇï~êÉ=îÉåÇçêë=äáâÉ=oc=`çÇÉ=~åÇ=fåíÉêãÉÅ=íÜ~í=~êÉ=áãéêçîáåÖ=Ç~í~=Ñáäíê~íáçå==
çå=íÜÉáê=êÉ~ÇÉêë=~åÇ=í~ÖëI=ëç=íÜ~í=çåäó=î~äì~ÄäÉ=Ç~í~=áë=íê~åëÑÉêêÉÇ=Ñêçã=êÉ~ÇÉêë==
íç=Ç~í~Ä~ëÉëK=_ìí=îÉåÇçêë=äáâÉ=_b^I=f_jI=~åÇ=pìå=JJ=~ë=ïÉää=~ë=~=Åêçé=çÑ=åÉï=
ëí~êíìéë=JJ=ïáää=Çç=íÜÉ=êÉ~ä=ïçêâ=çÑ=çêÖ~åáòáåÖ=íÜÉ=Ç~í~=íç=ÜÉäé=íêáÖÖÉê=íê~åë~Åíáçåë=
~åÇ=ÄìëáåÉëë=êìäÉë=EëÉÉ=cáÖìêÉ=RFK=

√ mêáî~Åó=ÅçåÅÉêåë=ïçåÛí=ÇÉê~áä=áåJëíçêÉ=ocfaK=b~êäó=éáäçíë=äáâÉ=_ÉåÉííçåÛë=~åÇ=
dáääÉííLqÉëÅçÛë=Ñ~áäÉÇ=íç=~ÇÇêÉëë=éêáî~Åó=ÅçåÅÉêåëI=~åÇ=íÜÉêÉÑçêÉ=ÄÉÅ~ãÉ=~=í~êÖÉí=
Ñçê=éêáî~Åó=Öêçìéë=EëÉÉ=íÜÉ=aÉÅÉãÄÉê=OMMP=cçêêÉëíÉê=oÉéçêí=�qÜÉ=u=fåíÉêåÉí==
^åÇ=`çåëìãÉê=mêáî~ÅóÒFKNM=_ìí=Ñáêãë=Ü~îÉ=äÉ~êåÉÇ=íÜÉáê=äÉëëçå=èìáÅâäóI=~åÇ=íÜÉêÉ=
~êÉ=åçï=ÖççÇ=Éñ~ãéäÉë=çÑ=Üçï=íç=~ÇÇêÉëë=ÅçåëìãÉê=ÑÉ~êëK=j~êâë=C=péÉåÅÉê=~åÇ=
jÉíêç=^d=äÉ~Ç=íÜÉ=ï~ó=ïáíÜ=êÉëéçåëáÄäÉ=ÅçããìåáÅ~íáçå=çÑ=ÅçåëìãÉê=Ç~í~=éê~ÅíáÅÉëK=
^åÇ=t~äJj~êí=ïáää=ÉåëìêÉ=íÜ~í=íÜÉ=é~ääÉíë=íÜ~í=ïáåÇ=ìé=çå=p~ãÛë=`äìÄ=Ñäççêë=Ü~îÉ=
êÉãçî~ÄäÉ=í~ÖëK=

======================================================
N=dççÖäÉ=êÉíêáÉîÉÇ=SOMIMMM=ocfa=ÇçÅìãÉåíëI=~åÇ=QSMIMMM=çÑ=íÜçëÉ=ïÉêÉ=éìÄäáëÜÉÇ=áå=íÜÉ=é~ëí=óÉ~êK=



=

=

«=OMMPI=cçêêÉëíÉê=oÉëÉ~êÅÜI=fåÅK=^ää=êáÖÜíë=êÉëÉêîÉÇK=cçêêÉëíÉêI=cçêêÉëíÉê=lî~ä=mêçÖê~ãI=cçêêÉëíÉê=t~îÉI=tÜçäÉsáÉïI=qÉÅÜåçÖê~éÜáÅëI=
qÉÅÜpíê~íÉÖóI=~åÇ=qÉÅÜo~åâáåÖë=~êÉ=íê~ÇÉã~êâë=çÑ=cçêêÉëíÉê=oÉëÉ~êÅÜI=fåÅK=^ää=çíÜÉê=íê~ÇÉã~êâë=~êÉ=íÜÉ=éêçéÉêíó=çÑ=íÜÉáê=êÉëéÉÅíáîÉ=Åçãé~åáÉëK=
cçêêÉëíÉê=ÅäáÉåíë=ã~ó=ã~âÉ=çåÉ=~ííêáÄìíÉÇ=Åçéó=çê=ëäáÇÉ=çÑ=É~ÅÜ=ÑáÖìêÉ=Åçåí~áåÉÇ=ÜÉêÉáåK=^ÇÇáíáçå~ä=êÉéêçÇìÅíáçå=áë=ëíêáÅíäó=éêçÜáÄáíÉÇK=cçê=
~ÇÇáíáçå~ä=êÉéêçÇìÅíáçå=êáÖÜíë=~åÇ=ìë~ÖÉ=áåÑçêã~íáçåI=Öç=íç=ïïïKÑçêêÉëíÉêKÅçãK=fåÑçêã~íáçå=áë=Ä~ëÉÇ=çå=ÄÉëí=~î~áä~ÄäÉ=êÉëçìêÅÉëK=léáåáçåë=
êÉÑäÉÅí=àìÇÖãÉåí=~í=íÜÉ=íáãÉ=~åÇ=~êÉ=ëìÄàÉÅí=íç=ÅÜ~åÖÉK=qç=éìêÅÜ~ëÉ=êÉéêáåíë=çÑ=íÜáë=ÇçÅìãÉåíI=éäÉ~ëÉ=Éã~áä=êÉéêáåíë]ÑçêêÉëíÉêKÅçãK= PPOVU=

=================================================================================================================================================
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O=qçÇ~óI=íÜÉ=bm`=ëí~åÇ~êÇ=áë=çìíëáÇÉ=çÑ=íÜÉ=ëÅçéÉ=çÑ=fpl=ëí~åÇ~êÇëK=lîÉê=íÜÉ=åÉñí=NO=ãçåíÜëI=çêÖ~åáò~íáçåë=
äáâÉ=íÜÉ=råáÑçêã=`çÇÉ=`çìåÅáä=ïáää=ÄÉ=ïçêâáåÖ=íç=ê~íáçå~äáòÉ=íÜÉ=íïçK=

P=bm`ÖäçÄ~ä=áë=~=àçáåí=îÉåíìêÉ=ÄÉíïÉÉå=b^k=fåíÉêå~íáçå~ä=~åÇ=íÜÉ=råáÑçêã=`çÇÉ=`çìåÅáäK=fí=ïáää=ÅçåíáåìÉ=
íÜÉ=êÉëÉ~êÅÜ=ÇçåÉ=Äó=íÜÉ=jfq=^ìíçJfa=`ÉåíÉê=~åÇ=ïçêâ=íçï~êÇ=íÜÉ=ÇÉîÉäçéãÉåí=çÑ=áåÇìëíêóJ~ÅÅÉéíÉÇ=
ëí~åÇ~êÇë=~åÇ=ÅçããÉêÅá~ä=~ÇçéíáçåK=qÜÉ=åÉïäó=ÑçêãÉÇ=çêÖ~åáò~íáçå=Ü~ë=í~âÉå=çå=íÜÉ=ãáëëáçå=çÑ=ïçêâáåÖ=
ïáíÜ=ÉåÇ=ìëÉêë=~åÇ=Ü~êÇï~êÉI=ëçÑíï~êÉI=~åÇ=áåíÉÖê~íáçå=ëçäìíáçåë=éêçîáÇÉêë=íç=ÄìáäÇ=íÜÉ=bm`=kÉíïçêâ=
áåÑê~ëíêìÅíìêÉ=~åÇ=ëìééçêí=áãéäÉãÉåí~íáçåK=

Q=qÜÉ=ala=ÇçÉë=åçí=êÉèìáêÉ=~=äçåÖÉê=í~Ö=ïáíÜ=~=rfa=Ñçê=ãçëí=çÑ=áíë=äçïJÅçëí=éêçÇìÅíëI=ëç=Ñçê=ãçëí=éìêéçëÉëI=
áíë=ëìééäáÉêë=ïáää=ÄÉ=ÑáåÉ=ìëáåÖ=~å=bm`K==

R=ocfa=áë=íÜÉ=ÑçìêíÜ=ãçëí=ëÉ~êÅÜÉÇ=íÉêã=çå=cçêêÉëíÉêÛë=ëáíÉ=áå=íÜÉ=é~ëí=PSR=Ç~óëI=~åÇ=ÇìêáåÖ=íÜÉ=ë~ãÉ=éÉêáçÇI=
ïÉÛîÉ=ëéçâÉå=íç=ãçêÉ=íÜ~å=PM=îÉåÇçêë=~Äçìí=íÜÉáê=ocfaJêÉä~íÉÇ=éêçÇìÅíë=~åÇ=ÅìëíçãÉê=éáäçíëK=

S=�qÜÉ=u=fåíÉêåÉíÒ=ÇÉëÅêáÄÉë=Üçï=íÜÉ=fåíÉêåÉí=ïáää=ÉîçäîÉ=ÄÉóçåÇ=íÜÉ=tÉÄK=cçêêÉëíÉê=Å~ääë=íÜáë=åÉñí=éÜ~ëÉ==
íÜÉ=u=fåíÉêåÉíK==

T=�ocfaW=qÜÉ=pã~êí=mêçÇìÅí=EoFÉîçäìíáçåÒ=áåÅäìÇÉë=~=Öê~éÜáÅI=cáÖìêÉ=RI=íÜ~í=çìíäáåÉë=íÜÉ=éçíÉåíá~ä=Åçëíë=çÑ==
~å=ocfa=áãéäÉãÉåí~íáçå=Ä~ëÉÇ=çå=ë~ãéäÉ=í~ÖI=êÉ~ÇÉêI=~åÇ=ÄìëáåÉëë=éêçÅÉëë=ÅçëíëK=

U=t~äJj~êíÛë=ã~åÇ~íÉ=êÉÅçÖåáòÉë=íÜÉ=áåÅêÉ~ëÉÇ=ìëÉ=çÑ=^pN=~åÇ=^pOI=Äìí=cçêêÉëíÉê=ÄÉäáÉîÉë=íÜ~í=s^kë=~åÇ=
éçáåíJíçJéçáåí=ÅçååÉÅíáçåë=ïáää=êÉã~áå=~=ÅêáíáÅ~ä=ÅçãéçåÉåí=íç=íÜÉ=ocfa=~êÅÜáíÉÅíìêÉ=ÄÉÅ~ìëÉ=çÑ=Åçãé~åáÉëÛ=
ëìåâ=Åçëíë=áå=s^këK=

V=cçêêÉëíÉê=ÄÉäáÉîÉë=íÜ~í=íÜÉ=ÇÉîÉäçéãÉåí=çÑ=íÜáë=éìÄäáÅ=åÉíïçêâ=ïçåÛí=Ü~ééÉå=ìåíáä=íÜÉêÉ=áë=~=ÅêáíáÅ~ä=ã~ëë=çÑ=
í~ÖÖÉÇ=äçÖáëíáÅë=Åçåí~áåÉêëK=t~äJj~êí=~åÇ=íÜÉ=ala=~êÉ=ÄçíÜ=ëíáää=ëâÉéíáÅ~ä=çÑ=íÜÉ=î~äìÉ=çÑ=lkp=~åÇ=mjiK==

NM=cçêêÉëíÉêÛë=êÉëÉ~êÅÜ=çå=ocfa=~åÇ=ÅçåëìãÉê=éêáî~Åó=ëÜçïë=íÜ~í=ÅçåëìãÉêë=~êÉ=ïáääáåÖ=íç=íê~ÇÉ=éÉêëçå~ä=
áåÑçêã~íáçå=Ñçê=î~äìÉK=fí=áë=áåÅìãÄÉåí=çå=Åçãé~åáÉë=íç=ÇÉãçåëíê~íÉ=íÜ~í=î~äìÉ=~åÇ=ã~âÉ=éêáî~Åó=ëí~íÉãÉåíë=
ëáãéäÉ=~åÇ=ÅäÉ~êK=
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