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Digidol Cymru - Cyhoeddus
Thu 25 January 2024, 10:00 - 13:25

Zoom

Agenda

1. MATERION RHAGARWEINIOL

1.1. Croeso a chyflwyniadau

I’w Nodi Cadeirydd

1.2. Ymddiheuriadau am Absenoldeb

I’w Nodi Cadeirydd

1.3. Datganiad o Fuddiannau

I’w Nodi Cadeirydd

2. AGENDA GYDSYNIO

I’W GYMERADWYO A’I NODI

2.1. Cofnodion heb eu cadarnhau o Gyfarfod Bwrdd 30 Tachwedd 2023

I’w Gymeradwyo Cadeirydd

 2.1 Cofnodion heb eu cadarnhau o Gyfarfod Bwrdd 30 Tachwedd 2023.pdf (17 pages)

2.1.1. Materion yn Codi

2.2. Cofnodion Cryno Preifat Heb eu Cadarnhau o Gyfarfod Bwrdd 30 Tachwedd 2023

I’w Gymeradwyo Cadeirydd

 2.2 Cofnodion Cryno Preifat Heb eu Cadarnhau o Gyfarfod Bwrdd 30 Tachwedd 2023.pdf (3 pages)

2.2.1. Materion yn Codi

2.3. Cofnod Gweithredu

I’w Nodi Cadeirydd

Ar hyn o bryd, nid oes unrhyw gamau gweithredu i adolygu.

2.4. Blaengynllun Gwaith

I’w Nodi Ysgrifennydd y Bwrdd

 2.4 SHA Board Forward Workplan Report.pdf (4 pages)

2.5. Trefniadau Adrodd Diwedd Blwyddyn

I’w Nodi Ysgrifennydd y Bwrdd

10:00 - 10:05
5 min

10:05 - 10:10
5 min



 2.5 End of Year Reporting Arrangements.pdf (6 pages)

2.6. Adroddiad Blynyddol Hyrwyddwr y Bwrdd

I’w Drafod Ysgrifennydd y Bwrdd

 2.6 Board Champion Annual Report Jan 2024.pdf (5 pages)

2.7. Ymateb Dilynol DHCW i Adroddiad Craffu Pwyllgor Iechyd a Gofal Cymdeithasol a
Phwyllgor Cyfrifon Cyhoeddus a Gweinyddiaeth Gyhoeddus Senedd Cymru

Ar gyfer Sicrwydd Ysgrifennydd y Bwrdd

 2.7 Follow up response to HSC & PAPAC Committee Report.pdf (8 pages)

2.8. Diweddariad Ystadau

I’w Gymeradwyo Ysgrifennydd y Bwrdd

 2.8 Estates Update including new Lease Approvals.pdf (8 pages)

3. PRIF AGENDA - I’W DRAFOD

3.1. Cyflwyniad Gwrando a Dysgu ar y Cyd – Ymchwil ac Arloesi

I’w Drafod Cyfarwyddwr Meddygol Gweithredol

 3.1 Shared L&L R&I Jan 2024.pdf (5 pages)
 3.1i R&I L&L Activity DHCW.pdf (9 pages)

4. PRIF AGENDA - I’W ADOLYGU

4.1. Adroddiad y Cadeirydd a'r Is-Gadeirydd

I’w Drafod Cadeirydd

 4.1 Chair and Vice Chair Report Jan 2024 V1.pdf (6 pages)

4.2. Adroddiad y Prif Swyddog Gweithredol

I’w Drafod Dirprwy Brif Swyddog Gweithredol /Cyfarwyddwr Gweithredol Cyllid

 4.2 CEO Report Jan 2024 V1.pdf (5 pages)

5. EITEMAU STRATEGOL

5.1. Strategaeth Ddrafft Hirdymor DHCW

I’w Drafod Cyfarwyddwr Gweithredol Strategaeth

 5.1 DHCW Draft Long Term Strategy.pdf (6 pages)
 5.1i 2024 01 15 Strategy.pdf (46 pages)

5.2. CTCI 2024-27

I’w Drafod Cyfarwyddwr Gweithredol Strategaeth

 5.2 IMTP 2024-27.pdf (7 pages)

Egwyl 11:30 - 12:00

10:10 - 10:40
30 min

10:40 - 10:55
15 min

10:55 - 12:45
110 min



5.3. Diweddariad Cynllunio Gweithlu Strategol

I’w Drafod Cyfarwyddwr Pobl a Datblygu Sefydliadol

 5.3 Strategic Workforce Planning Update.pdf (8 pages)

5.4. Adroddiad Cyllid

I’w Drafod Dirprwy Brif Swyddog Gweithredol /Cyfarwyddwr Gweithredol Cyllid

 5.4 Finance Report.pdf (9 pages)
 5.4i DHCW SHA Board Finance Briefing Report December 2023 Final.pdf (16 pages)

5.5. Adroddiad Caffael Strategol

I’w Gymeradwyo Cyfarwyddwr Gweithredol Strategaeth

 5.5 Strategic Procurement Report.pdf (9 pages)

6. LLYWODRAETHU, RISG, PERFFORMIAD A SICRWYDD

6.1. Adroddiad y Gofrestr Risgiau Corfforaethol

I’w Drafod Ysgrifennydd y Bwrdd

 6.1 Corporate Risk Register.pdf (10 pages)

6.2. Adroddiad Perfformiad Sefydliadol Integredig

I’w Drafod Dirprwy Brif Swyddog Gweithredol /Cyfarwyddwr Gweithredol Cyllid

 6.2 Integrated Organisational Performance Report.pdf (5 pages)
 6.2i DHCW SHA Board Report IOPR NOVEMBER-DECEMBER2023.pdf (22 pages)

6.2.1. Ateb i gamau gweithredu o JET

I’w Drafod Dirprwy Brif Swyddog Gweithredol /Cyfarwyddwr Gweithredol Cyllid

 6.2ii Response to actions from JET.pdf (3 pages)

6.3. Adroddiad Crynhoi Cynnydd y Fforwm Partneriaeth Lleol

Ar gyfer Sicrwydd Cadeirydd y Grŵp Ymgynghorol

 6.3 Local Partnership Forum Highlight Report.pdf (4 pages)

7. MATERION I GLOI

7.1. Unrhyw Faterion Brys Eraill

I’w Drafod Cadeirydd

7.2. Dyddiad y Cyfarfod Nesaf

I’w Nodi Cadeirydd

Dydd Iau, 28 Mawrth 2024

12:45 - 13:25
40 min

13:25 - 13:25
0 min













































https://gov.wales/sites/default/files/publications/2019-08/well-being-of-future-generations-wales-act-2015-the-essentials.pdf
https://nhswales365.sharepoint.com/sites/DHC_Quality
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Research and Innovation

Rachael Powell

Associate Director of Information, Intelligence & Research

Dr Matthew Wintle

Associate Medical Director for Secondary Care





Strategic Aim 1
Deliver the assets and resource to facilitate the 
Research and Innovation environment across Wales

Key activity:

Continued work on developing and 
establishing the Find-Recruit-Follow 
up service to support increased 
recruitment to patient trials leading 
to potentially increased treatment 
options and improved outcomes for 
patients.  

On target to deliver a fully costed 
business case by end of Q4.

IMTP milestone



Strategic Aim 2
Focus on improving the quality and impact of our 
research and innovation activities

Key activities:

Developed and embedded robust 
governance structure and process for 
managing all R&I activities.

Supporting DHCW internal projects and 
programmes to evaluate progress and 
support user-centred design, enabling 
consistent metrics and enduring high-
quality activities.

IMTP milestone

This Photo by Unknown Author is licensed under CC BY-SA-NC

https://www.dbi.srl/Digital_Transformation.html
https://creativecommons.org/licenses/by-nc-sa/3.0/


Strategic Aim 3
Identify, assure, develop and nurture established and 
new effective collaborations and partnerships

Key activities:

DHCW representation on various groups, committees and boards, such as Innovation Leads Group, 
Bevan Commission Fellowship Steering Group, HCRW R&D Directors meetings maximising our national 
contribution and supporting direction of R&I In Wales.

Growing number of MSc and PhD projects supported with universities across Wales, helping develop 
workforce of the future and grow body of evidence to support new pathways and treatments.

IMTP milestone



Strategic Aim 4
Develop a culture of innovation that promotes 
creativity, learning, encouragement and support

Key Activity:

Promoting R&I opportunities to groups and 
national networks through presentations, such 
as to the Programme and Projects Network and 
the DHCW Staff Conference 2023.

Continue to showcase achievements and best 
practice of colleagues to further demonstrate 
commitment to building R&I capacity and 
culture.

Developing Innovation training and supporting 
documentations for utilisation across Wales.

IMTP milestone







Contact us for further information at DHCW_R&I@wales.nhs.uk

Diolch yn Fawr!
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 æÖϠàéàĤæϠāéĜĜéĉĂϠÌÖĂĤĘÖĜϠĉĂϠæĉĴϠĴÖϠàĨĂÌĤéĉĂϲϠĉĨĘϠ¿ËéûéĤĺϠĤĉϠ
ĉĕÖĘ¿ĤÖϠĴéĤæéĂϠĉĨĘϠ¿ûûĉÌ¿ĤÖÒϠàéĂ¿ĂÌÖĜϰϠĤĉϠÖààÖÌĤéĳÖûĺϠā¿éĂĤ¿éĂϠ
¿ĂϠÖĹĕÖĘĤϰϠāĉĤéĳ¿ĤÖÒϠĴĉĘøàĉĘÌÖϰϠ¿ĂÒϠĤĉϠāÖÖĤϠĉĨĘϠĉËûéá¿ĤéĉĂĜϠ
ĉĂϠėĨ¿ûéĤĺϠ¿ĂÒϠĜ¿àÖĤĺϰϠáĉĳÖĘĂ¿ĂÌÖϠ¿ĂÒϠĜĨĜĤ¿éĂ¿ËéûéĤĺϯ

 æéĜϠĜĤĘ¿ĤÖáĺϠéĂĤĘĉÒĨÌÖĜϠĉĨĘϠàéĳÖϠĜĤĘ¿ĤÖáéÌϠĕĘéĂÌéĕûÖĜϯϠ æÖĜÖϠ
ĕĘéĂÌéĕûÖĜϠĴéûûϠáĨéÒÖϠæĉĴϠĉĨĘϠĉĘá¿ĂéĜ¿ĤéĉĂϠĂÖÖÒĜϠĤĉϠÌæ¿ĂáÖϠĤĉϠ
ËÖϠ¿ËûÖϠĤĉϠ¿ÌæéÖĳÖϠĤæÖϠ¿éāĜϠ¿ĂÒϠĉËôÖÌĤéĳÖĜϠÒÖĜÌĘéËÖÒϠĤæĘĉĨáæϠ
ĉĨĘϠāéĜĜéĉĂĜϯϠeĨĘϠàéĳÖϠĕĘéĂÌéĕûÖĜϠ¿ĘÖϱ

Á qĨĤϠĕÖĉĕûÖϠàéĘĜĤ

Á xéāĕûéàĺϠÖĳÖĘĺĤæéĂáϠĴÖϠÒĉ

Á 1ÖĜéáĂϠàĉĘϠāĉĘÖϠÒéáéĤ¿ûϰϠāĉĘÖϠÒ¿Ĥ¿

Á ?éĂÒϠāĉĘÖϠĳ¿ûĨÖ

Á XÖ¿ĘĂϠàĘĉāϠĤæÖϠĕ¿ĜĤϰϠÖāËĘ¿ÌÖϠĤæÖϠàĨĤĨĘÖ
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 æÖĜÖϠĕĘéĂÌéĕûÖĜϠĴéûûϠËÖϠĤæÖϠûÖĳÖĘĜϠĴÖϠĨĜÖϠĤæĘĉĨáæϠĉĨĘϠĜĨËЀ
ĜĤĘ¿ĤÖáéÖĜϰϠĉĨĘϠĜĤĘ¿ĤÖáéÌϠĕû¿ĂĜϠ¿ĂÒϠĤæÖϠËĨĜéĂÖĜĜϠÌ¿ĜÖĜϠĴÖϠ
ĕĨĤϠàĉĘĴ¿ĘÒϠĤĉϠĜĨĕĕĉĘĤϠÒéáéĤ¿ûϠĤĘ¿ĂĜàĉĘā¿ĤéĉĂϠéĂϠæÖ¿ûĤæϠ¿ĂÒϠ
Ì¿ĘÖϰϠ¿ĂÒϠĤæÖĺϠ¿ĘÖϠæĉĴϠĴÖϠĴéûûϠĜĨĕĕĉĘĤϠ¿ĂÒϠÒÖûéĳÖĘϠĉĂϠĤæÖϠ
¿éāĜϠĉàϠĤæÖϠ°ÖûĜæϠ@ĉĳÖĘĂāÖĂĤПĜϠ1éáéĤ¿ûϠ¿ĂÒϠ1¿Ĥ¿ϠxĤĘ¿ĤÖáĺϠ
àĉĘϠEÖ¿ûĤæϠ¿ĂÒϠxĉÌé¿ûϠ+¿ĘÖϠéĂϠ°¿ûÖĜϯ

eĨĘϠĳéĜéĉĂϠĴéûûϠËÖϠĘÖ¿ûéĜÖÒϠĤæĘĉĨáæϠĉĨĘϠĕĘéĂÌéĕûÖĜϯϠ æÖϠ
ĕĘéĂÌéĕûÖĜϠ¿ÌĤϠĤĉϠáĨéÒÖϠĤæÖϠÒÖÌéĜéĉĂĜϠĴÖϠā¿øÖϠéĂϠÖĂ¿ÌĤéĂáϠ
ĉĨĘϠāéĜĜéĉĂĜϰϠÖĂĜĨĘéĂáϠĤæÖĺϠæÖûĕϠĨĜϠĤĉϠĘÖ¿ûéĜÖϠĉĨĘϠĳéĜéĉĂϯ

eĨĘϠĜĤĘ¿ĤÖáéÌϠĉËôÖÌĤéĳÖĜϠĨĜÖϠĤæÖϠāéĜĜéĉĂĜϠĜÖĤϠĉĨĤϠéĂϠĉĨĘϠ
H^ qϠĤĉϠĤ¿øÖϠ¿ϠûĉĂáЀĤÖĘāϠĳéÖĴϠĉàϠæĉĴϠÒéáéĤ¿ûϠ¿ĂÒϠÒ¿Ĥ¿ϠĴéûûϠ
ËÖϠĨĜÖÒϠéĂϠ°¿ûÖĜϰϠĉĳÖĘϠĤæÖϠÌĉāéĂáϠΜϠĺÖ¿ĘĜϠĉàϠÌĺÌûÖĜϠĉàϠĤæÖϠ
H^ qϯϠ^¿ĂĺϠĕĘĉáĘ¿āāÖĜϠĉàϠĴĉĘøϠÖĹĤÖĂÒϠËÖĺĉĂÒϠĤæÖϠ
æĉĘéĿĉĂϠĉàϠĤæÖϠH^ qϰϠ¿ĂÒϠĉĨĘϠÒÖûéĳÖĘĺϠĴéûûϠàĨĂÒ¿āÖĂĤ¿ûûĺϠ
¿ûĤÖĘϠĤæÖϠû¿ĂÒĜÌ¿ĕÖϠĉàϠÒéáéĤ¿ûϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϯ

 æÖϠ_¿ĤéĉĂ¿ûϠ1¿Ĥ¿ϠtÖĜĉĨĘÌÖϠĴéûûϠËÖÌĉāÖϠĤæÖϠĜéĂáĨû¿ĘϰϠ
ÌĉāĕĘÖæÖĂĜéĳÖϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠÒ¿Ĥ¿ϠĘÖĕĉĜéĤĉĘĺϠéĂϠ°¿ûÖĜϰϠ
ĕĘĉĳéÒéĂáϠæÖ¿ûĤæϠ¿ĂÒϠĜĉÌé¿ûϠÌ¿ĘÖϠĜĤ¿ààϰϠĕ¿ĤéÖĂĤĜϠ¿ĂÒϠĤæÖϠ
ĕĨËûéÌϠĴéĤæϠ¿ϠĜæ¿ĘÖÒϠĳéÖĴϠĉàϠĤæÖϠĜéĂáûÖϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠ
ĘÖÌĉĘÒϯϠqĘÖĜÌĘéËéĂáϠ¿ĂÒϠāÖÒéÌéĂÖĜϠā¿Ă¿áÖāÖĂĤϠĴéûûϠËÖϠ
ÖûÖÌĤĘĉĂéÌϰϠĴéĤæϠ¿ĕĕĘĉĕĘé¿ĤÖϰϠĂ¿ĤéĉĂ¿ûûĺЀĜĨĕĕĉĘĤÖÒϠĕĘĉÒĨÌĤĜϠ
¿ĂÒϠĜÖĘĳéÌÖĜϠéĂϠĨĜÖϠéĂϠÌûéĂéÌ¿ûϠ¿ĘÖ¿ĜϯϠ^ĉĜĤϠéāĕĉĘĤ¿ĂĤûĺϰϠĤæÖϠ
ĕĨËûéÌϠĴéûûϠæ¿ĳÖϠÌĉāĕĘÖæÖĂĜéĳÖϠÒéáéĤ¿ûϠĤĉĉûĜϠĤĉϠā¿Ă¿áÖϠĤæÖéĘϠ
ĉĴĂϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĂÖÖÒĜϠĤæĘĉĨáæϠĤæÖϠ_ExϠ°¿ûÖĜϠ ĕĕϯ
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eĨĘϠĜĤĘ¿ĤÖáéÌϠĉËôÖÌĤéĳÖĜϠàĉĘϠĉĨĘϠàĨĤĨĘÖϠéĂàĘ¿ĜĤĘĨÌĤĨĘÖϰϠÒ¿Ĥ¿Ϡ
ĕû¿ĤàĉĘāϰϠ¿ĂÒϠĉĕÖĂϠ¿ĘÌæéĤÖÌĤĨĘÖ¿ĘÖϠĤĉϱ
Å^ĉĳÖϠ¿ûûϠĉĨĘϠÒ¿Ĥ¿ϠĜĤĉĘÖĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϠĤĉϠĤæÖϠ_1tϠ1¿Ĥ¿Ϡ
ĕû¿ĤàĉĘāϠĤĉϠÌĘÖ¿ĤÖϠ¿ϠĜéĂáûÖϠĂ¿ĤéĉĂ¿ûϠ+ûéĂéÌ¿ûϠ1¿Ĥ¿Ϡ
tÖĕĉĜéĤĉĘĺ

ÅtÖÒÖĜéáĂϠĉĨĘϠ¿ĕĕûéÌ¿ĤéĉĂĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϠĤĉϠ¿ϠÌûÖ¿ĂϠĉĕÖĂϠ
¿ĘÌæéĤÖÌĤĨĘÖϠË¿ĜÖÒϠĉĂϠĜĤ¿ĂÒ¿ĘÒĜϠĴæéÌæϠéĜϠĜÖÌĨĘÖϠËĺϠÒÖĜéáĂ

Å5ĹĤÖĂÒϠÒ¿Ĥ¿ϠĜĤ¿ĂÒ¿ĘÒĜϠ¿ĂÒϠÒ¿Ĥ¿ϠÌĉāĕĉĂÖĂĤĜϠĤĉϠĜĉÌé¿ûϠÌ¿ĘÖϠ
¿ĂÒϠĉĤæÖĘϠĕ¿ĘĤĂÖĘĜϠ

Å^ĉĳÖϠ¿ûûϠĉĨĘϠûéĳÖϠĜÖĘĳéÌÖĜϠĤĉϠĤæÖϠÌûĉĨÒϠ¿ĂÒϠÌûĉĜÖϠĉĨĘϠ
Ò¿Ĥ¿ÌÖĂĤĘÖĜ

 ĉϠĕĘĉĳéÒÖϠĴĉĘûÒЀûÖ¿ÒéĂáϠÒéáéĤ¿ûϠĜÖĘĳéÌÖĜϰϠËĺϠΘΖΙΖϠĴÖϠĴéûûϠ
ÖĂĜĨĘÖϠĤæ¿Ĥϱ
Å ûûϠĕĘÖĜÌĘéËéĂáϠ¿ĂÒϠāÖÒéÌéĂÖĜϠā¿Ă¿áÖāÖĂĤϠéĂϠ°¿ûÖĜϠéĜϠ
ÒéáéĤ¿ûûĺϠÖĂ¿ËûÖÒ

Å ûûϠĉĨĘϠÒéáéĤ¿ûϠæÖ¿ûĤæϠĜĺĜĤÖāĜϠ¿ĂÒϠā¿ôĉĘϠĜĉÌé¿ûϠÌ¿ĘÖϠ
ĜĺĜĤÖāĜϠàûĉĴϠÒ¿Ĥ¿ϠĤĉϠ¿ĂÒϠàĘĉāϠĤæÖϠ_1tϠqû¿ĤàĉĘā

ÅeĨĘϠÌĉĘÖϠæÖ¿ûĤæϠĜÖĘĳéÌÖĜϠ¿ĘÖϠÌĉĂĜĉûéÒ¿ĤÖÒϠéĂĤĉϠ¿ϠĜéĂáûÖϠ¿ûûЀ
°¿ûÖĜϠ5ûÖÌĤĘĉĂéÌϠq¿ĤéÖĂĤϠtÖÌĉĘÒϠ¿ĕĕûéÌ¿ĤéĉĂ

ÅeĨĘϠÌĉĘÖϠĜĉÌé¿ûϠÌ¿ĘÖϠĜÖĘĳéÌÖĜϠ¿ĘÖϠÌĉĂĜĉûéÒ¿ĤÖÒϠéĂĤĉϠ¿ϠĜéĂáûÖϠ
¿ûûЀ°¿ûÖĜϠ5ûÖÌĤĘĉĂéÌϠxĉÌé¿ûϠ+¿ĘÖϠtÖÌĉĘÒϠ¿ĕĕûéÌ¿ĤéĉĂ

 ĉϠā¿ĹéāéĜÖϠĨĜÖϠĉàϠĤæÖϠÒéáéĤ¿ûϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĘÖÌĉĘÒϠéĂϠ
ΘΖΙΖϰϠ¿ĂÒϠÖĂĜĨĘÖϠÒéáéĤ¿ûϠĜÖĘĳéÌÖĜϠ¿ĘÖϠËÖéĂáϠĨĜÖÒϠÖĳÖĘĺĴæÖĘÖϰϠ
ĉĨĘϠĉËôÖÌĤéĳÖĜϠ¿ĘÖϠĤæ¿Ĥϱ
Å ϠÌĉāĕĘÖæÖĂĜéĳÖϠĜéĂáûÖϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĘÖÌĉĘÒϠéĜϠĨĜÖÒϠ
¿ÌĘĉĜĜϠ¿ûûϠĜÖĤĤéĂáĜϠĤæĘĉĨáæĉĨĤϠ°¿ûÖĜ

Å æÖϠ_ExϠ°¿ûÖĜϠ ĕĕϠéĜϠĨĜÖÒϠĘÖáĨû¿ĘûĺϠËĺϠĉĳÖĘϠ¿ϠāéûûéĉĂϠ
ĕÖĉĕûÖ

Å¤ĜÖĘĜϠĘÖĕĉĘĤϠ¿ϠĤĉĕЀėĨ¿ĘĤéûÖϠĜ¿ĤéĜà¿ÌĤéĉĂϠàĉĘϠĉĨĘϠĕĘĉÒĨÌĤĜϠ
¿ĂÒϠĜÖĘĳéÌÖĜ

 ĉϠĜĨĕĕĉĘĤϠāĉĘÖϠĘÖĜÖ¿ĘÌæϠ¿ĂÒϠéĂĂĉĳ¿ĤéĉĂϠ¿ÌĤéĳéĤĺϠ¿ĂÒϠĤĉϠ
ÒÖāĉĂĜĤĘ¿ĤÖϠéĤĜϠĳ¿ûĨÖϰϠËĺϠΘΖΙΖϠĴÖϠĴéûûϠæ¿ĳÖϱ
Å ĂϠ_1tϠxÖÌĨĘÖϠ1¿Ĥ¿Ϡ5ĂĳéĘĉĂāÖĂĤϠĴæéÌæϠĕĘĉĳéÒÖĜϠ¿ÌÌÖĜĜϠ
àĉĘϠĘÖĜÖ¿ĘÌæϠĴæéûÖϠĕĘĉĤÖÌĤéĂáϠĕĘéĳ¿Ìĺ

Å ϠĂ¿ĤéĉĂ¿ûϠéĂàĉĘā¿ĤéĉĂϠ¿ĂÒϠÒ¿Ĥ¿ϠéĂĜéáæĤĜϠĜÖĘĳéÌÖϠĴæéÌæϠ
ÒÖāĉĂĜĤĘ¿ĤÖĜϠĂÖĤϠËÖĂÖàéĤϠ¿ĂÒϠĳ¿ûĨÖ

*ĺϠΘΖΙΖϠĴÖϠĴéûûϠæ¿ĳÖϠ¿ààéĘāÖÒϠĉĨĘϠĕĉĜéĤéĉĂϠ¿ĜϠ¿ϠĤĘĨĜĤÖÒϠ
ĕ¿ĘĤĂÖĘϠ¿ĂÒϠ¿ϠæéáæЀĕÖĘàĉĘāéĂáϠĉĘá¿ĂéĜ¿ĤéĉĂËĺϠæ¿ĳéĂáϱ
Å ĂϠ¿Ì¿ÒÖāĺϠ¿ĕĕĘĉ¿ÌæϠĤĉϠÒÖĳÖûĉĕéĂáϠĜĤ¿ààϠĤæĘĉĨáæϠĤ¿ûÖĂĤϠ
¿ĂÒϠûÖ¿ÒÖĘĜæéĕϠÒÖĳÖûĉĕāÖĂĤϠĕĘĉáĘ¿āāÖĜϰϠ¿ûéáĂÖÒϠĤĉϠ11  Ϡ
ôĉËϠà¿āéûéÖĜ

Å ϠĜÖÌĨĘÖϰϠûĉĂáЀĤÖĘāϠàéĂ¿ĂÌé¿ûûĺϠĜĤ¿ËûÖϠĕĉĜéĤéĉĂ
Å ϠΙΚџϠûĉĴÖĘϠÌ¿ĘËĉĂϠàĉĉĤĕĘéĂĤϠĴéĤæϠ¿ϠÌûÖ¿ĘϠĘĉĨĤÖϠĤĉϠ
¿ÌæéÖĳéĂáϠĂÖĤЀĿÖĘĉ

Å Ϡā¿Ă¿áÖÒϠĕéĕÖûéĂÖϠĉàϠĕĘĉáĘ¿āāÖĜϠ¿ĂÒϠĕĘĉÒĨÌĤϠĘĉ¿Òā¿ĕĜϠ
ĴæéÌæϠéĜϠĜĨĕĕĉĘĤÖÒϠËĺϠĜĤ¿øÖæĉûÒÖĘĜ

Å ĉĕϠėĨ¿ĘĤéûÖϠĜĤ¿ààϠ¿ĂÒϠĜĤ¿øÖæĉûÒÖĘϠÖĂá¿áÖāÖĂĤϠ

eĨĘϠĕĨĘĕĉĜÖϠéĜϠĨĂÒÖĘĕéĂĂÖÒϠËĺϠĉĨĘϠāéĜĜéĉĂĜϰϠĴæéÌæϠéĂϠĤĨĘĂϠ
¿ĘÖϠÒÖûéĳÖĘÖÒϠĤæĘĉĨáæϠĕĉĘĤàĉûéĉĜϠ¿ĂÒϠÖĂ¿ËûÖĘĜϯϠ æÖĜÖϠ
ĕĉĘĤàĉûéĉĜϠ¿ĂÒϠÖĂ¿ËûÖĘĜϠ¿ĘÖϠæĉĴϠĴÖϠĴéûûϠÒÖûéĳÖĘϠĉĂϠĉĨĘϠ
ĜĤĘ¿ĤÖáéÌϠĉËôÖÌĤéĳÖĜϯ
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Μ

ΜËĉĨĤϠ1éáéĤ¿ûϠEÖ¿ûĤæϠ¿ĂÒϠ+¿ĘÖϠ°¿ûÖĜ

ΗΚeĨĘϠ^éĜĜéĉĂĜ

ΘΛeĨĘϠxĤĘ¿ĤÖáéÌϠeËôÖÌĤéĳÖĜ

ΙΚeĨĘϠqĘéĂÌéĕûÖĜ



1éáéĤ¿ûϠEÖ¿ûĤæϠ¿ĂÒϠ+¿ĘÖϠ°¿ûÖĜϠéĜϠ¿ĂϠ_ExϠ°¿ûÖĜϠxĕÖÌé¿ûϠEÖ¿ûĤæϠ
ĨĤæĉĘéĤĺϠЊxE ЋϯϠϠ°ÖϠĴĉĘøϠéĂϠĕ¿ĘĤĂÖĘĜæéĕϠЀĴéĤæϠ°ÖûĜæϠ

@ĉĳÖĘĂāÖĂĤϰϠĉĤæÖĘϠĉĘá¿ĂéĜ¿ĤéĉĂĜϰϠ¿ĂÒϠĨĜÖĘĜϠЀĤĉϠĕĘĉĳéÒÖϠ
ÒéáéĤ¿ûϠ¿ĂÒϠÒ¿Ĥ¿ϠĜÖĘĳéÌÖĜϠĴæéÌæϠĜĨĕĕĉĘĤϠĤæÖϠÒÖûéĳÖĘĺϠĉàϠæÖ¿ûĤæϠ
¿ĂÒϠĜĉÌé¿ûϠÌ¿ĘÖϯϠϠϠ

?ĉĘϠÖĹ¿āĕûÖϰϠĉĨĘϠÒéáéĤ¿ûϠ¿ĕĕûéÌ¿ĤéĉĂĜϠÖĂ¿ËûÖϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠ
ĜĤ¿ààϠĤĉϠĜÖÖϠĤæÖϠéĂàĉĘā¿ĤéĉĂϠĤæÖĺϠĂÖÖÒϠĤĉϠā¿øÖϠÒÖÌéĜéĉĂĜϠ
¿ËĉĨĤϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϰϠ¿ĂÒϠĤĉϠĘÖÌĉĘÒϠĤæÖϠ¿ÌĤéĉĂĜϠĤæÖĺϠæ¿ĳÖϠ
Ĥ¿øÖĂϯϠϠ°ÖϠĕĘĉĳéÒÖϠÒéáéĤ¿ûϠ¿ĂÒϠÒ¿Ĥ¿ϠĤĉĉûĜϠĤĉϠæÖûĕϠÌûéĂéÌ¿ûϠĜĤ¿ààϠ
Ì¿ĘÖϠàĉĘϠĕ¿ĤéÖĂĤĜϠ¿ÌĘĉĜĜϠ°¿ûÖĜϰϠéĂÌûĨÒéĂáϠĂÖĴϠÒéáéĤ¿ûϠĜÖĘĳéÌÖĜϠ
àĉĘϠĂĨĘĜÖĜϰϠÌĘéĤéÌ¿ûϠÌ¿ĘÖϠĨĂéĤĜϰϠæĉĜĕéĤ¿ûϠĕæ¿Ęā¿ÌĺϠ¿ĂÒϠĕĘéā¿ĘĺϠ
¿ĂÒϠÌĉāāĨĂéĤĺϠÌ¿ĘÖϯϠϠ°ÖϠĉĕÖĘ¿ĤÖϠĤĴĉϠĂ¿ĤéĉĂ¿ûϠÒ¿Ĥ¿ϠÌÖĂĤĘÖĜϠ
¿ĂÒϠĴÖϠā¿Ă¿áÖϠā¿ôĉĘϠĂ¿ĤéĉĂ¿ûϠÒéáéĤ¿ûϠéĂàĘ¿ĜĤĘĨÌĤĨĘÖϰϠ
éĂÌûĨÒéĂáϠÌĺËÖĘϠĜÖÌĨĘéĤĺϯϠϠ°ÖϠÒÖûéĳÖĘϠĂ¿ĤéĉĂ¿ûϠÒéáéĤ¿ûϠ
ĤĘ¿ĂĜàĉĘā¿ĤéĉĂϠĕĘĉáĘ¿āāÖĜϠéĂÌûĨÒéĂáϠĤæÖϠ_¿ĤéĉĂ¿ûϠ1¿Ĥ¿Ϡ
tÖĜĉĨĘÌÖϰϠĤæÖϠ_ExϠ°¿ûÖĜϠ ĕĕϰϠ1éáéĤ¿ûϠ^ÖÒéÌéĂÖĜϠ
 Ę¿ĂĜàĉĘā¿ĤéĉĂϰϠĤĴĉϠÒé¿áĂĉĜĤéÌĜϠÌæ¿ĂáÖϠĕĘĉáĘ¿āāÖĜϰϠĂÖĴϠ
ÒéáéĤ¿ûϠĜĺĜĤÖāĜϠàĉĘϠéĂĤÖĂĜéĳÖϠÌ¿ĘÖϠ¿ĂÒϠā¿ĤÖĘĂéĤĺϰϠĂ¿ĤéĉĂ¿ûϠ
ĕĘéā¿ĘĺϠÌ¿ĘÖϰϠÌĉāāĨĂéĤĺϠ¿ĂÒϠāÖĂĤ¿ûϠæÖ¿ûĤæϰϠ+æĉĉĜÖϠ
qæ¿Ęā¿ÌĺϠ¿ĂÒϠĳ¿ÌÌéĂÖĜϯϠϠ

5ĳÖĘĺĤæéĂáϠĴÖϠÒĉϠÒÖĕÖĂÒĜϠĉĂϠĴĉĘøéĂáϠĴÖûûϠĴéĤæϠĉĨĘϠĕ¿ĘĤĂÖĘĜϰϠ
¿ĂÒϠĉĂϠĜĨĕĕĉĘĤéĂáϠĉĨĘϠĜĤ¿ààϯϠϠ^ĉĘÖϠĤæ¿ĂϠæ¿ûàϠĉàϠĉĨĘϠĕÖĉĕûÖϠ¿ĘÖϠ
ĤÖÌæĂéÌ¿ûϰϠûéøÖϠĜĉàĤĴ¿ĘÖϠÖĂáéĂÖÖĘĜϰϠÒ¿Ĥ¿Ϡ¿Ă¿ûĺĜĤĜϠ¿ĂÒϠÒéáéĤ¿ûϠ
¿ĘÌæéĤÖÌĤĜϯϠϠ°ÖϠ¿ĘÖϠĕĘĉĨÒϠĉàϠĉĨĘϠĴĉĘøĕû¿ÌÖϰϠĉĨĘϠĤÖ¿āĜϰϠ¿ĂÒϠ
ĉĨĘϠĘÖĕĨĤ¿ĤéĉĂϠ¿ĜϠÖāĕûĉĺÖĘĜϯϠ°ÖϠĴÖĘÖϠĘÖÌĉáĂéĜÖÒϠ¿ĜϠĤæÖϠËÖĜĤϠ
ĕû¿ÌÖϠĤĉϠĴĉĘøϠàĉĘϠH ϠĕĘĉàÖĜĜéĉĂ¿ûĜϠéĂϠĤæÖϠ¤VϠËĺϠĤæÖϠ*ĘéĤéĜæϠ
+ĉāĕĨĤÖĘϠxĉÌéÖĤĺϠЊ*+xЋϠéĂϠΘΖΘΖϠ¿ĂÒϠ¿á¿éĂϠéĂϠΘΖΘΘϯ

*e¤ Ϡ1H@H  XϠ
E5 X EϠ _1Ϡ
+ t5Ϡ° X5xϠ



 æÖϠ_ExϠéĂϠ°¿ûÖĜϠéĜϠ¿ĤϠ¿ϠĤĨĘĂéĂáϠĕĉéĂĤϯϠ æÖϠÌæ¿ûûÖĂáÖĜϠĴÖϠ
ÌĉûûÖÌĤéĳÖûĺϠà¿ÌÖϠ¿ĘÖϠÌĉāĕûÖĹϠ¿ĂÒϠÖĳÖĘЀÌæ¿ĂáéĂáϲϠéāĕĘĉĳéĂáϠ
æÖ¿ûĤæϠ¿ĂÒϠĘÖÒĨÌéĂáϠéĂÖėĨ¿ûéĤéÖĜϠ¿á¿éĂĜĤϠ¿ϠË¿ÌøÒĘĉĕϠĉàϠĤæÖϠ
ĉĂáĉéĂáϠéāĕ¿ÌĤĜϠĉàϠĤæÖϠ+ĉĳéÒЀΗΟϠĕ¿ĂÒÖāéÌϠ¿ĂÒϠûéāéĤÖÒϠ
àĨĂÒéĂáϯϠ*ĨĤϠĤæÖϠĉĕĕĉĘĤĨĂéĤĺϠĤĉϠĤĘ¿ĂĜàĉĘāϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠéĜϠ
¿ûĜĉϠĜéáĂéàéÌ¿ĂĤϯϠ

 æÖϠĕ¿ÌÖϠĉàϠĤÖÌæĂĉûĉáéÌ¿ûϠÌæ¿ĂáÖϠéĜϠ¿ÌÌÖûÖĘ¿ĤéĂáϰϠ¿ĂÒϠĴÖϠ
āĨĜĤϠ¿Ò¿ĕĤϠ¿ĂÒϠàûÖĹϠĉĨĘϠĜĤĘ¿ĤÖáéÌϠÒéĘÖÌĤéĉĂϠ¿ÌÌĉĘÒéĂáûĺϯϠ æéĜϠ
ĜĤĘ¿ĤÖáĺϠĕĘĉĳéÒÖĜϠĤæÖϠáĨ¿ĘÒĘ¿éûĜϠĉàϠĉĨĘϠĜĤĘ¿ĤÖáéÌϠÒéĘÖÌĤéĉĂϰϠ
ËĨĤϠéĤϠéĜϠĂĉĤϠ¿ϠĘéáéÒϠĕû¿ĂϯϠ°ÖϠĴéûûϠÌĉĂĤéĂĨÖϠĤĉϠāĉĂéĤĉĘϠ¿ĂÒϠ
Öĳ¿ûĨ¿ĤÖϠĤæÖϠÌæ¿ĂáéĂáϠû¿ĂÒĜÌ¿ĕÖϰϠ¿ĂÒϠĴÖϠĴéûûϠËÖϠĕĘÖĕ¿ĘÖÒϠĤĉϠ
¿ÒôĨĜĤϠĉĨĘϠĕû¿ĂĜϠ¿ĜϠĂÖÖÒÖÒϯ

°ÖϠ¿ĘÖϠ¿ûĴ¿ĺĜϠËÖéĂáϠ¿ĜøÖÒϠĤĉϠÒĉϠāĉĘÖϰϠ¿ĂÒϠĜĉϠĴÖϠĂÖÖÒϠĤĉϠàéĂÒϠ
ĂÖĴϠĴ¿ĺĜϠĤĉϠÒÖûéĳÖĘϠāĉĘÖϯϠ æ¿ĤϠāÖ¿ĂĜϠËÖéĂáϠāĉĘÖϠĕĘĉÒĨÌĤéĳÖϠ
¿ĜϠ¿ĂϠĉĘá¿ĂéĜ¿ĤéĉĂϯϠ°ÖϠÌ¿ĂϠÒĉϠĤæéĜϠËĺϠĘÖàéĂéĂáϠĤæÖϠĴ¿ĺϠĴÖϠ
ĴĉĘøϰϠàĉÌĨĜéĂáϠûÖĜĜϠĉĂϠËÖĜĕĉøÖϠĴĉĘøϰϠ¿ĂÒϠāĉĘÖϠĉĂϠĘÖĨĜ¿ËûÖϠ
ÌĉāĕĉĂÖĂĤĜϯϠxĤ¿ĂÒ¿ĘÒĜϠ¿ĂÒϠĘĨûÖĜϠæ¿ĳÖϠ¿ĂϠéāĕĉĘĤ¿ĂĤϠĘĉûÖϠĤĉϠ
ĕû¿ĺϠĤĉĉϯϠ1¿Ĥ¿ϠĜĤ¿ĂÒ¿ĘÒĜϠæÖûĕϠĤĉϠĜéāĕûéàĺϠĉĨĘϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠ
ĜÖĘĳéÌÖĜϲϠĜéāéû¿ĘûĺϠĕĘĉáĘ¿āāÖϠ¿ĂÒϠĕĉĘĤàĉûéĉϠā¿Ă¿áÖāÖĂĤϠ
ĜĤ¿ĂÒ¿ĘÒĜϠĴéûûϠæÖûĕϠĤĉϠĜéāĕûéàĺϠĤæÖϠĴ¿ĺϠĴÖϠĘĨĂϠĉĨĘϠĕĉĘĤàĉûéĉĜϠ
ĕĘĉáĘ¿āāÖĜϠ¿ĂÒϠĕĘĉôÖÌĤĜϯ

1¿Ĥ¿Ϡ¿ĂÒϠÒéáéĤ¿ûϠÌĉĂĤéĂĨÖϠĤĉϠáĘĉĴϯϠ1¿Ĥ¿ϠÌĉāÖĜϠàĘĉāϠāĉĘÖϠ¿ĂÒϠ
āĉĘÖϠÒéĳÖĘĜÖϠĕû¿ÌÖĜϠéĂÌûĨÒéĂáϠĘÖāĉĤÖϠāĉĂéĤĉĘéĂáϠ¿ĂÒϠ
ĴÖ¿Ę¿ËûÖĜϰϠ¿ĂÒϠ¿ûûϠàĉĘāĜϠĕ¿ĘĤϠĉàϠĤæÖϠÒéáéĤ¿ûϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠ
ĘÖÌĉĘÒϠĉàϠ¿ĂĺϠáéĳÖĂϠéĂÒéĳéÒĨ¿ûϯϠxéāéû¿ĘûĺϰϠĴÖϠ¿ĘÖϠ¿ĜøÖÒϠĤĉϠÒĉϠ
āĉĘÖϠ¿ĂÒϠāĉĘÖϠĴéĤæϠÒéáéĤ¿ûϰϠÒÖûéĳÖĘéĂáϠ¿ϠáĘĉĴéĂáϠĜĨéĤÖϠĉàϠ
ĕĉĘĤàĉûéĉĜϠ¿ĂÒϠĕĘĉáĘ¿āāÖĜϯϠHĤϠéĜϠĉĨĘϠĘÖĜĕĉĂĜéËéûéĤĺϠĤĉϠĜæĉĴϠ

æĉĴϠĤæÖĜÖϠĕĘĉáĘ¿āāÖĜϠ¿ĂÒϠĕĘĉÒĨÌĤĜϠÒÖûéĳÖĘϠĳ¿ûĨÖϠàĉĘϠĜĤ¿ààϰϠ
ĕ¿ĤéÖĂĤĜϠ¿ĂÒϠĤæÖϠĕĨËûéÌϯ

°ÖϠÌ¿ĂϠĉĂûĺϠÒĉϠĤæéĜϠËĺϠĜéāĕûéàĺéĂáϠĴæ¿ĤϠĴÖϠÒĉϠ¿ĂÒϠæĉĴϠĴÖϠÒĉϠ
éĤϰϠĜĤ¿ĂÒ¿ĘÒéĜéĂáϠĤæÖϠĴ¿ĺϠĴÖϠĘĨĂϠĉĨĘϠĕĘĉáĘ¿āāÖĜϠ¿ĂÒϠĤæÖϠ
Ĵ¿ĺĜϠéĂϠĴæéÌæϠĴÖϠā¿Ă¿áÖϠĉĨĘϠĕĘĉÒĨÌĤĜϯϠHĂϠĜĉāÖϠÌ¿ĜÖĜϠĤæÖϠ
ĤÖÌæĂĉûĉáĺϠĴÖϠ¿ĘÖϠĨĜéĂáϠéĜϠĉĨĤϠĉàϠÒ¿ĤÖϯϠ°ÖϠĴéûûϠĂÖÖÒϠĤĉϠàéĂÒϠ
ĂÖĴϰϠéĂĂĉĳ¿ĤéĳÖϠĴ¿ĺĜϠĤĉϠÒÖûéĳÖĘϠéĂϠĤæÖĜÖϠ¿ĘÖ¿ĜϰϠÖāËĘ¿ÌéĂáϠ
ĂÖĴϠĴ¿ĺĜϠĉàϠĴĉĘøéĂáϠĤæ¿ĤϠ¿ûûĉĴϠĨĜϠĤĉϠûÖ¿ĳÖϠûÖá¿ÌĺϠĕĘĉÒĨÌĤĜϠ
¿ĂÒϠĴ¿ĺĜϠĉàϠĴĉĘøéĂáϠËÖæéĂÒϯ

eĨĘϠĴĉĘøàĉĘÌÖϠéĜϠÌÖĂĤĘ¿ûϠĤĉϠæÖûĕéĂáϠĨĜϠÒÖûéĳÖĘϠĉĂϠĤæéĜϯϠ æÖĺϠ
æĉûÒϠĤæÖϠÖĹĕÖĘĤéĜÖϠ¿ĂÒϠøĂĉĴûÖÒáÖϠĤæ¿ĤϠĴéûûϠĜæ¿ĕÖϠĤæĉĜÖϠĂÖĴϠ
ĕĘĉÒĨÌĤĜϠ¿ĂÒϠĂÖĴϠĴ¿ĺĜϠĉàϠĴĉĘøéĂáϯϠ æ¿ĤϠÖĹĕÖĘĤéĜÖϠĴéûûϠËÖϠĤæÖϠ
àĉĨĂÒ¿ĤéĉĂĜϠĉàϠĂÖĴϠ+ÖĂĤĘÖĜϠĉàϠ5ĹÌÖûûÖĂÌÖϰϠÖĂĜĨĘéĂáϠĤæ¿ĤϠ
ÒéáéĤ¿ûϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĜÖĘĳéÌÖĜϠ¿ĘÖϠĜĨààéÌéÖĂĤûĺϠÖėĨéĕĕÖÒϠàĉĘϠ
ĤæÖϠàĨĤĨĘÖϯ

1éáéĤ¿ûϠ¿ĂÒϠĤÖÌæĂĉûĉáĺϠ¿ĘÖϠÖĜĜÖĂĤé¿ûϠàĉĘϠÖāËÖÒÒéĂáϠ¿ĂÒϠ
ĜĨĜĤ¿éĂéĂáϠæÖ¿ûĤæϠ¿ĂÒϠĜĉÌé¿ûϠÌ¿ĘÖϠéĂĤÖáĘ¿ĤéĉĂϯϠHĤϠáĨ¿Ę¿ĂĤÖÖĜϠ
Ĥæ¿ĤϠĕÖĉĕûÖϠÌ¿ĂϠéĂĤÖĘ¿ÌĤϠĜÖ¿āûÖĜĜûĺϠ¿ÌĘĉĜĜϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠ
ĜÖĘĳéÌÖĜϰϠĘÖá¿ĘÒûÖĜĜϠĉàϠĤæÖéĘϠûĉÌ¿ĤéĉĂϠĉĘϠĴæĉϠéĜϠĕĘĉĳéÒéĂáϠĤæÖéĘϠ
Ì¿ĘÖϯϠEÖ¿ûĤæϠËĉ¿ĘÒĜϰϠûĉÌ¿ûϠ¿ĨĤæĉĘéĤéÖĜϰϠĘÖáéĉĂ¿ûϠĕ¿ĘĤĂÖĘĜæéĕϠ
Ëĉ¿ĘÒĜϰϠæĉĨĜéĂáϠĉĘá¿ĂéĜ¿ĤéĉĂĜϰϠ¿Ì¿ÒÖāé¿ϰϠĤæéĘÒϠ¿ĂÒϠ
éĂÒÖĕÖĂÒÖĂĤϠĜÖÌĤĉĘϠĉĘá¿ĂéĜ¿ĤéĉĂĜϠĴéûûϠ¿ûûϠĕû¿ĺϠ¿ϠĘĉûÖϠéĂϠĤæÖϠ
ÒÖĜéáĂϰϠÒÖĳÖûĉĕāÖĂĤϰϠ¿ĂÒϠÒÖûéĳÖĘĺϠĉàϠĉĨĘϠ¿āËéĤéĉĂĜϯ

+e_ 5µ Ϡe?Ϡ
 EHxϠ
x t  5@¶

Ξ



eĨĘϠĜĤĘ¿ĤÖáéÌϠĕû¿ĂϠéĜϠĕĨËûéĜæÖÒϠéĂϠĉĨĘϠHĂĤÖáĘ¿ĤÖÒϠ^ÖÒéĨāϠ
 ÖĘāϠqû¿ĂϠЊH^ qЋϯϠϠ°ÖϠĘÖĳéÖĴϠĤæéĜϠĕû¿ĂϠÖĳÖĘĺϠĺÖ¿ĘϠ¿ĂÒϠĕĘÖĜÖĂĤϠ
éĤϠĤĉϠ°ÖûĜæϠ@ĉĳÖĘĂāÖĂĤϯϠϠHĂϠĉĨĘϠH^ qϠĴÖϠĜÖĤϠĉĨĤϠéĂϠÒÖĤ¿éûϠĉĨĘϠ
ĕû¿ĂĜϠàĉĘϠĤæÖϠĂÖĹĤϠĤæĘÖÖϠĺÖ¿ĘĜϰϠ¿ûéáĂÖÒϠĤĉϠàéĳÖϠĜĤĘ¿ĤÖáéÌϠ
āéĜĜéĉĂĜϰϠ¿ĂÒϠĴÖϠĜæĉĴϠæĉĴϠĴÖϠ¿ĘÖϠāÖÖĤéĂáϠĉĨĘϠûÖá¿ûϠ
ĉËûéá¿ĤéĉĂĜϠЊûéøÖϠĤæÖϠ1ĨĤĺϠĉàϠsĨ¿ûéĤĺϠ¿ĂÒϠĤæÖϠ°ÖûûËÖéĂáϠĉàϠ
?ĨĤĨĘÖϠ@ÖĂÖĘ¿ĤéĉĂĜϠ1ĨĤĺЋϰϠĉĨĘϠĜĤ¿ĤĨĤĉĘĺϠàĨĂÌĤéĉĂĜϠЊĜÖĤϠĉĨĤϠéĂϠ
ĤæÖϠûÖáéĜû¿ĤéĉĂϠĴæéÌæϠÖĜĤ¿ËûéĜæÖÒϠ1E+°ЋϠ¿ĂÒϠĉĨĘϠĕĉûéÌĺϠĘÖāéĤϯϠϠ
eĨĘϠĕĉûéÌĺϠĘÖāéĤϠéĜϠĜÖĤϠĉĨĤϠËĺϠ°ÖûĜæϠ@ĉĳÖĘĂāÖĂĤϠĤæĘĉĨáæϠ
ĳ¿ĘéĉĨĜϠÒĉÌĨāÖĂĤĜϰϠéĂÌûĨÒéĂáϠ ϠEÖ¿ûĤæéÖĘϠ°¿ûÖĜϰϠĤæÖϠ°ÖûĜæϠ
@ĉĳÖĘĂāÖĂĤϠ1éáéĤ¿ûϠ¿ĂÒϠ1¿Ĥ¿ϠxĤĘ¿ĤÖáĺϠàĉĘϠEÖ¿ûĤæϠ¿ĂÒϠ+¿ĘÖϰϠ
¿ĂÒϠĤæÖϠ¿ĂĂĨ¿ûϠH^ qϠ?Ę¿āÖĴĉĘøϯ

eĨĘϠH^ qϠéĜϠÒÖĳÖûĉĕÖÒϠĴéĤæϠĉĨĘϠĜĤ¿ààϠ¿ĂÒϠĉĨĘϠĕ¿ĘĤĂÖĘĜϰϠ¿ĂÒϠéĜϠ
¿ĕĕĘĉĳÖÒϠËĺϠĉĨĘϠ*ĉ¿ĘÒϯϠϠHĂϠéĤϰϠĴÖϠĜÖĤϠĉĨĤϠĉĨĘϠĴĉĘøϠ¿á¿éĂĜĤϠàéĳÖϠ

ĜĤĘ¿ĤÖáéÌϠāéĜĜéĉĂĜϰϠÖ¿ÌæϠĉàϠĴæéÌæϠéĜϠĜĨĕĕĉĘĤÖÒϠËĺϠÒÖûéĳÖĘĺϠ
ĕĉĘĤàĉûéĉĜϠĉĘϠĜĤĘ¿ĤÖáéÌϠÖĂ¿ËûÖĘĜϯϠϠ æÖĘÖϠ¿ĘÖϠΗΚϠÒÖûéĳÖĘĺϠ
ĕĉĘĤàĉûéĉĜϠ¿ĂÒϠĜéĹϠÖĂ¿ËûÖĘĜϯ

 æÖĜÖϠĜĤĘ¿ĤÖáéÌϠāéĜĜéĉĂĜϰϠĕĉĘĤàĉûéĉĜϠ¿ĂÒϠÖĂ¿ËûÖĘĜϠ¿ûéáĂϠĴéĤæϠ
ĉĨĘϠĜĤĘ¿ĤÖáéÌϠáĉ¿ûĜϠ¿ĜϠ¿ĂϠĉĘá¿ĂéĜ¿ĤéĉĂϯϠϠ°ÖϠĨĜÖϠĤæÖāϠ
ÌĉĂĜéĜĤÖĂĤûĺϠéĂϠĉĨĘϠĤæĘÖÖϠĺÖ¿ĘϠH^ qϰϠéĂϠĉĨĘϠ¿ĂĂĨ¿ûϠ*ĨĜéĂÖĜĜϠ
qû¿ĂϰϠéĂϠĉĨĘϠ*ĉ¿ĘÒϠ ĜĜĨĘ¿ĂÌÖϠ?Ę¿āÖĴĉĘøϰϠ¿ĂÒϠ¿ÌĘĉĜĜϠĉĨĘϠ
ĤĘ¿ĂĜàĉĘā¿ĤéĉĂϠĕĘĉáĘ¿āāÖĜϠ¿ĂÒϠĉĨĘϠûéĳÖϠĜÖĘĳéÌÖĜϯϠϠϠ°ÖϠ¿ûĜĉϠ
ĨĜÖϠĉĨĘϠĕĉĘĤàĉûéĉĜϠĤĉϠ¿ûéáĂϠĴéĤæϠ°ÖûĜæϠ@ĉĳÖĘĂāÖĂĤϠ^éĂéĜĤÖĘé¿ûϠ
ĕĘéĉĘéĤéÖĜϰϠ¿ĂÒϠĴéĤæϠĂ¿ĤéĉĂ¿ûϠĜÖĘĳéÌÖϠĤĘ¿ĂĜàĉĘā¿ĤéĉĂϠ
ĕĘĉáĘ¿āāÖĜϠàĉĘϠqû¿ĂĂÖÒϠ+¿ĘÖϰϠ¤ĘáÖĂĤϠ¿ĂÒϠ5āÖĘáÖĂÌĺϠ+¿ĘÖϰϠ
¿ĂÒϠ1é¿áĂĉĜĤéÌĜϯ

e¤tϠ
x t  5@H+Ϡ
qX _



eĨĘϠ¯éĜéĉĂ

 ĉϠĕĘĉĳéÒÖϠĴĉĘûÒϠûÖ¿ÒéĂáϠÒéáéĤ¿ûϠ

ĜÖĘĳéÌÖĜϰϠÖāĕĉĴÖĘéĂáϠĕÖĉĕûÖϠĤĉϠ

ûéĳÖϠæÖ¿ûĤæéÖĘϠûéĳÖĜ
1E+°ϠÒĉÖĜϠĂĉĤϠéĤĜÖûàϠÒÖûéĳÖĘϠæÖ¿ûĤæϠ¿ĂÒϠĜĉÌé¿ûϠÌ¿ĘÖϰϠĜĉϠĤĉϠ¿ÌæéÖĳÖϠĉĨĘϠĳéĜéĉĂϠĴÖϠĴĉĘøϠÌûĉĜÖûĺϠĴéĤæϠÒÖûéĳÖĘĺϠ
ĉĘá¿ĂéĜ¿ĤéĉĂĜϰϠ¿ĂÒϠĴéĤæϠĤæÖϠĕÖĉĕûÖϠĴæĉϠĨĜÖϠĉĨĘϠÒéáéĤ¿ûϠ¿ĂÒϠÒ¿Ĥ¿ϠϠϠĜÖĘĳéÌÖĜϯϠϠHĂϠĘÖÌÖĂĤϠĺÖ¿ĘĜϠĴÖϠæ¿ĳÖϠËĨéûĤϠ
ĉĂϠĉĨĘϠÌĉûû¿ËĉĘ¿ĤéĉĂϠĴéĤæϠÌûéĂéÌ¿ûϠ¿ĂÒϠĉĤæÖĘϠĕĘĉàÖĜĜéĉĂĜϠéĂϠ_ExϠ°¿ûÖĜϠĤĉϠéĂÌĘÖ¿ĜÖϠĉĨĘϠĴĉĘøϠĴéĤæϠĨĜÖĘĜϠéĂϠ
ĕĘéā¿ĘĺϠ¿ĂÒϠÌĉāāĨĂéĤĺϠÌ¿ĘÖϰϠ¿ĂÒϠĤæĘĉĨáæϠĤæÖϠ_ExϠ°¿ûÖĜϠ ĕĕϠĴÖϠ¿ĘÖϠÖĂá¿áéĂáϠĴéĤæϠĤæÖϠĕĨËûéÌϠÒéĘÖÌĤûĺϯϠϠ
°ÖϠ¿ĘÖϠ¿ûĜĉϠéĂÌĘÖ¿ĜéĂáûĺϠ¿ĕĕûĺéĂáϠĨĜÖĘЀÌÖĂĤĘÖÒϠÒÖĜéáĂϠ¿ĕĕĘĉ¿ÌæÖĜϠĤĉϠāĉĘÖϠĉàϠĉĨĘϠĴĉĘøϯ

°ÖϠ¿ĘÖϠàĉÌĨĜĜÖÒϠĉĂϠĉĨĘϠÒéĜĤéĂÌĤϠĘĉûÖϰϠĴæéÌæϠéĜϠĤĉϠĕĘĉĳéÒÖϠĴĉĘûÒϠûÖ¿ÒéĂáϠÒéáéĤ¿ûϠ¿ĂÒϠÒ¿Ĥ¿ϠĤĉĉûĜϰϠæÖûĕéĂáϠ
ĉĤæÖĘĜϠĤĉϠÒÖûéĳÖĘϠËÖĤĤÖĘϠ¿ĂÒϠāĉĘÖϠĜĨĜĤ¿éĂ¿ËûÖϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĜÖĘĳéÌÖĜϯϠϠ*ÖĤĤÖĘϠËÖÌ¿ĨĜÖϠĉĨĘϠĤÖÌæĂĉûĉáéÖĜϠ
ĜĨĕĕĉĘĤϠÌûéĂéÌ¿ûϠÒÖÌéĜéĉĂϠā¿øéĂáϰϠĉĕÖĘ¿ĤéĉĂ¿ûϠĕû¿ĂĂéĂáϰϠ¿ĂÒϠā¿ĤÌæéĂáϠÌ¿ĕ¿ÌéĤĺϠĤĉϠÒÖā¿ĂÒϯϠϠ^ĉĘÖϠ
ĜĨĜĤ¿éĂ¿ËûÖϠËÖÌ¿ĨĜÖϠĉĨĘϠĤÖÌæĂĉûĉáéÖĜϠÒĘéĳÖϠÖààÖÌĤéĳÖĂÖĜĜϠ¿ĂÒϠÖààéÌéÖĂÌĺϠ¿ĂÒϰϠĤĉϠéāĕĘĉĳÖϠėĨ¿ûéĤĺϰϠĜ¿àÖĤĺϠ
¿ĂÒϠĕĘĉÒĨÌĤéĳéĤĺϯϠ



eĨĘϠqĨĘĕĉĜÖ

 ĉϠā¿øÖϠÒéáéĤ¿ûϠ¿ϠàĉĘÌÖϠàĉĘϠáĉĉÒϠ

éĂϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖ

1éáéĤ¿ûϠ¿ĂÒϠÒ¿Ĥ¿ϠĤÖÌæĂĉûĉáéÖĜϠ¿ĘÖϠĤæÖϠøÖĺϠĤĉϠĤĘ¿ĂĜàĉĘāéĂáϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĜÖĘĳéÌÖĜϰϠ¿ĜϠĜÖĤϠĉĨĤϠéĂϠ Ϡ
EÖ¿ûĤæéÖĘϠ°¿ûÖĜϯϠϠ?ĉĘϠÖĹ¿āĕûÖϰϠËĺϠÖĂ¿ËûéĂáϠÖ¿ĘûéÖĘϠ¿ĂÒϠāĉĘÖϠ¿ÌÌĨĘ¿ĤÖϠÒÖĤÖÌĤéĉĂϠ¿ĂÒϠĤĘÖ¿ĤāÖĂĤϰϠ
ÖĂÌĉĨĘ¿áéĂáϠ¿ϠĜæéàĤϠĤĉĴ¿ĘÒĜϠĕĘÖĳÖĂĤéĉĂϠ¿ĂÒϠĜÖûàЀā¿Ă¿áÖāÖĂĤϰϠāĉĳéĂáϠĜÖĘĳéÌÖĜϠàĘĉāϠæĉĜĕéĤ¿ûϠéĂĤĉϠĤæÖϠ
ÌĉāāĨĂéĤĺϠ¿ĂÒϠæĉāÖϰϠ¿ĂÒϠÖĂ¿ËûéĂáϠĤæÖϠĴæĉûÖϠĜĺĜĤÖāϠĤĉϠĉĘá¿ĂéĜÖϠéĤĜÖûàϠĜÖ¿āûÖĜĜûĺϠ¿ĘĉĨĂÒϠĤæÖϠĂÖÖÒĜϠĉàϠ
Ö¿ÌæϠéĂÒéĳéÒĨ¿ûϯ

°ÖϠĘÖÌĉáĂéĜÖϠĤæ¿ĤϠĤæÖĘÖϠ¿ĘÖϠÌĉĂÌÖĘĂĜϠ¿ËĉĨĤϠæĉĴϠ¿ĘĤéàéÌé¿ûϠéĂĤÖûûéáÖĂÌÖϠĴéûûϠÒÖĳÖûĉĕϯϠϠ°ÖϠøĂĉĴϠĤæ¿ĤϠæÖ¿ûĤæϠ
¿ĂÒϠÌ¿ĘÖϠÒ¿Ĥ¿ϠéĜϠĜÖĂĜéĤéĳÖϠ¿ĂÒϠĤæ¿ĤϠĕĘéĳ¿ÌĺϠéĜϠĕ¿Ę¿āĉĨĂĤϯϠϠ°ÖϠĨĂÒÖĘĜĤ¿ĂÒϠĤæ¿ĤϠĂĉĤϠÖĳÖĘĺĉĂÖϠĴ¿ĂĤĜϠĤĉϠĉĘϠéĜϠ
¿ËûÖϠĤĉϠĨĜÖϠÒéáéĤ¿ûϯϠ°ÖϠËÖûéÖĳÖϠéĤϠéĜϠÖĜĜÖĂĤé¿ûϠàĉĘϠÒéáéĤ¿ûϠ¿ĂÒϠÒ¿Ĥ¿ϠĤĉϠËÖϠĨĜÖÒϠéĂϠĴ¿ĺĜϠĤæ¿ĤϠÌĉāĕûÖāÖĂĤϠĤæÖϠ
æĨā¿ĂϠ¿ĜĕÖÌĤϠĉàϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϰϠ¿ĂÒϠĤæ¿ĤϠĴÖϠĴéûûϠĂÖÖÒϠĤĉϠĨĜÖϠÒéáéĤ¿ûϠ¿ĂÒϠÒ¿Ĥ¿ϠāĉĘÖϰϠĂĉĤϠûÖĜĜϲϠ¿ĂÒϠĜĉϠĴÖϠ
ËÖûéÖĳÖϠĤæ¿ĤϠéĂĳÖĜĤéĂáϠéĂϠÒéáéĤ¿ûϠĜæĉĨûÒϠËÖϠĕĘĉĤÖÌĤÖÒϠ¿ĜϠ¿ϠĕĘéĉĘéĤĺϠÖĳÖĂϠéĂϠĤæÖϠÌĨĘĘÖĂĤϠÌæ¿ûûÖĂáéĂáϠàéĂ¿ĂÌé¿ûϠ
ÌéĘÌĨāĜĤ¿ĂÌÖĜϯϠ

@ĉĉÒϠÒéáéĤ¿ûϠĤĉĉûĜϠÒĘéĳÖϠéāĕĘĉĳÖāÖĂĤĜϠéĂϠæĉĴϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĜÖĘĳéÌÖĜϠ¿ĘÖϠÒÖûéĳÖĘÖÒϰϠ¿ĂÒϠæĉĴϠĕÖĉĕûÖϠ
ā¿Ă¿áÖϠĤæÖéĘϠĉĴĂϠæÖ¿ûĤæϠ¿ĂÒϠĴÖûûËÖéĂáϯϠϠHàϠĴÖϠáÖĤϠÒ¿Ĥ¿Ϡ¿ĂÒϠÒéáéĤ¿ûϠĤÖÌæĂĉûĉáĺϠĘéáæĤϰϠ¿ĂÒϠéĂĤĉϠĤæÖϠæ¿ĂÒĜϠĉàϠ
ĨĜÖĘĜϰϠ¿ĂÒϠéĤϠā¿øÖĜϠĤæÖéĘϠĴĉĘøϠÖ¿ĜéÖĘϠĉĘϠĤæÖéĘϠûéàÖϠËÖĤĤÖĘϰϠĤæ¿ĤϠĴéûûϠËÖϠ¿ĂϠĨĂÒÖĂé¿ËûĺϠáĉĉÒϠĤæéĂáϯϠϠ1éáéĤ¿ûϠéĜϠ
ĂĉĤϠ¿ĂϠÖĂÒϠéĂϠéĤĜÖûàϰϠéĤϠéĜϠ¿ϠāÖ¿ĂĜϠĤĉϠ¿ĂϠÖĂÒϠЂéāĕĘĉĳéĂáϠæÖ¿ûĤæϠĜÖĘĳéÌÖĜϠ¿ĂÒϠæÖûĕéĂáϠĕÖĉĕûÖϠĤĉϠûéĳÖϠ
æÖ¿ûĤæéÖĘϠûéĳÖĜϯ



HĂϠĉĨĘϠH^ qϠĴÖϠĜÖĤϠĉĨĤϠĤæÖϠĳ¿ûĨÖĜϠĴæéÌæϠĴÖϠĨĜÖϠĤĉϠàĉÌĨĜϠæĉĴϠĴÖϠĴĉĘøϰϠ¿ĂÒϠéĂϠĕ¿ĘĤéÌĨû¿ĘϠĤĉϠËĨéûÒϠĤĘĨĜĤϠĴéĤæϠĕ¿ĘĤĂÖĘĜϠ¿ĂÒϠĤĉϠĜĨĕĕĉĘĤϠĤæÖϠ
ĴÖûûËÖéĂáϠ¿ĂÒϠÖĂá¿áÖāÖĂĤϠĉàϠĉĨĘϠĜĤ¿ààϯϠϠeĨĘϠĳ¿ûĨÖĜϠæ¿ĳÖϠËÖÖĂϠÌĉЀĕĘĉÒĨÌÖÒϠËĺϠĉĨĘϠĕÖĉĕûÖϰϠ¿ĂÒϠ¿ĘÖϠÖāËÖÒÒÖÒϠéĂϠ¿ûûϠĤæ¿ĤϠĴÖϠÒĉϯϠ

e¤tϠ¯ X¤5x



5¿ĘûĺϠÌĉĂÌÖĕĤĜϠĉàϠĤæÖϠĤæÖāÖĜϠÒéĜÌĨĜĜÖÒϠéĂϠĤæéĜϠĜĤĘ¿ĤÖáĺϠĴÖĘÖϠ
ËĉĘĂÖϠĉĨĤϠĉàϠÌĉĂĳÖĘĜ¿ĤéĉĂĜϠËÖĤĴÖÖĂϠ5ĹÖÌĨĤéĳÖϠĤÖ¿āϠ
āÖāËÖĘĜϠ¿ĂÒϠĤæÖéĘϠĕÖÖĘĜϠéĂϠāéÒЀΘΖΘΘϯϠ æÖĜÖϠÌĉĂÌÖĕĤĜϠ¿ĂÒϠ
éÒÖ¿ĜϠĤæÖĂϠËÖÌ¿āÖϠĤæÖϠàĉĨĂÒ¿ĤéĉĂϠàĉĘϠàĨĘĤæÖĘϠÌĉĂĳÖĘĜ¿ĤéĉĂĜϰϠ
¿ĂÒϠÖ¿ĘûĺϠÖĂá¿áÖāÖĂĤϠĉĂϠĤæÖϠĜĤĘ¿ĤÖáĺϠĘÖĳĉûĳÖÒϠ¿ĘĉĨĂÒϠËĉ¿ĘÒϠ
ÒÖĳÖûĉĕāÖĂĤϠĜÖĜĜéĉĂĜϠĴéĤæéĂϠ1E+°ϰϠ¿ĂÒϠ5ĹÖÌĨĤéĳÖϠĤÖ¿āϠ
ĴĉĘøĜæĉĕĜϠĤĉϠàĉĘāϠĤæÖϠĜĤĘĨÌĤĨĘÖϠ¿ĂÒϠøÖĺϠÌĉĂÌÖĕĤĜϯϠ æÖĜÖϠ
ĴÖĘÖϠĳ¿ûéÒ¿ĤÖÒϠ¿ĂÒϠÌĉāĕûÖāÖĂĤÖÒϠĴéĤæϠΗϱΗϠéĂĤÖĘĳéÖĴĜϠ¿ÌĘĉĜĜϠ
ĤæÖϠ5ĹÖÌĨĤéĳÖϠĤÖ¿āϰϠ¿ĂÒϠÖĂá¿áÖāÖĂĤϠĴéĤæϠĤæÖϠ1éáéĤ¿ûϠ
1éĘÖÌĤĉĘĜϠĕÖÖĘϠáĘĉĨĕϯϠ

xĨĕĕĉĘĤÖÒϠËĺϠ¿Ϡ+ĉāāĨĂéÌ¿ĤéĉĂĜϠĕû¿ĂϰϠĤæÖϠĜĤĘ¿ĤÖáĺϠ¿ĂÒϠéĤĜϠ
ĕĘéĂÌéĕûÖĜϠĴÖĘÖϠĜæ¿ĘÖÒϠĴéĤæϠĜÖĂéĉĘϠûÖ¿ÒĜϠàĘĉāϠ¿ÌĘĉĜĜϠ1E+°Ϡ
ÒéĘÖÌĤĉĘ¿ĤÖĜϠĴéĤæϠàĉĘāĜϠĨĜÖÒϠĤĉϠá¿ĤæÖĘϠàÖÖÒË¿ÌøϲϠĜéāéû¿ĘûĺϠ¿Ϡ
ĜĤ¿ààϠÖĂá¿áÖāÖĂĤϠĜÖĜĜéĉĂĜϠĴÖĘÖϠæÖûÒϰϠĴæéÌæϠ¿ĕĕĘĉĹéā¿ĤÖûĺϠ
ΘΖΖϠĉàϠĉĨĘϠĜĤ¿ààϠ¿ĤĤÖĂÒÖÒϠ¿ĂÒϠàĨĘĤæÖĘϠàÖÖÒË¿ÌøϠĴ¿ĜϠ
á¿ĤæÖĘÖÒϲϠĤæÖϠĜĤĘ¿ĤÖáĺϠæ¿ĜϠ¿ûĜĉϠàÖ¿ĤĨĘÖÒϠéĂϠ¿ϠxĤ¿ààϠËĘéÖàéĂáϠ
ĜÖĜĜéĉĂϯϠ ĜϠéĤϠā¿ĤĨĘÖÒϠ¿ĂÒϠËÖÌ¿āÖϠāĉĘÖϠÌĉæÖĘÖĂĤϰϠĤæÖϠ
ĜĤĘ¿ĤÖáĺϠĴ¿ĜϠÒéĜÌĨĜĜÖÒϠĴéĤæϠ1éáéĤ¿ûϠ1éĘÖÌĤĉĘĜϠqÖÖĘϠ@ĘĉĨĕϠ¿ĂÒϠ
ĤæÖϠ1éĘÖÌĤĉĘĜϠĉàϠqû¿ĂĂéĂáϯ

?ÖÖÒË¿ÌøϠá¿ĤæÖĘÖÒϠĤæĘĉĨáæϠàĉĘāĜϠæ¿ĜϠËÖÖĂϠéĂÌĉĘĕĉĘ¿ĤÖÒϠéĂĤĉϠ
ĤæÖϠĜĤĘ¿ĤÖáĺϠĉĳÖĘϠĤéāÖϠ¿ĂÒϠ¿ϠĜĤÖÖĘéĂáϠáĘĉĨĕϠĴ¿ĜϠÖĜĤ¿ËûéĜæÖÒϰϠ
ĴéĤæϠĕÖĉĕûÖϠàĘĉāϠ¿ÌĘĉĜĜϠ1E+°ϠĘÖĳéÖĴéĂáϠĜĕÖÌéàéÌϠĕĉĘĤéĉĂĜϠĉàϠ
ĤæÖϠĜĤĘ¿ĤÖáĺϠĤæ¿ĤϠ¿ĘÖϠĘÖûÖĳ¿ĂĤϠĤĉϠĤæÖéĘϠ¿ĘÖ¿ϠĉàϠÖĹĕÖĘĤéĜÖϯϠ

ûĉĂáĜéÒÖϠ¿ÌĤéĳÖϠÖĂá¿áÖāÖĂĤϠ¿ÌĤéĳéĤĺϰϠĤæÖϠĜĤĘ¿ĤÖáĺϠ
ÒÖĳÖûĉĕāÖĂĤϠæ¿ĜϠĤ¿øÖĂϠÌĨÖĜϠàĘĉāϠĤæÖϠĜĤĘ¿ĤÖáéÖĜϠĉàϠĉĨĘϠ
ĕ¿ĘĤĂÖĘϠĉĘá¿ĂéĜ¿ĤéĉĂĜϠ¿ĂÒϠàĘĉāϠĕĉûéÌĺϠÒĉÌĨāÖĂĤĜϠĜĨÌæϠ¿ĜϠМ Ϡ

EÖ¿ûĤæéÖĘϠ°¿ûÖĜНϯ

HĂϠ¿ÒÒéĤéĉĂϰϠ°ÖûĜæϠ@ĉĳÖĘĂāÖĂĤϠĕĨËûéĜæÖÒϠéĤĜϠМ Ϡ1éáéĤ¿ûϠ¿ĂÒϠ
1¿Ĥ¿ϠxĤĘ¿ĤÖáĺϠàĉĘϠEÖ¿ûĤæϠ¿ĂÒϠxĉÌé¿ûϠ+¿ĘÖϠéĂϠ°¿ûÖĜНϰϠĴæéÌæϠĜÖĤĜϠ
ĉĨĤϠ¿āËéĤéĉĂĜϠ¿ĤϠĤæÖϠĴæĉûÖϠĜĺĜĤÖāϠûÖĳÖûϯϠϠ*ÖÌ¿ĨĜÖϠĉàϠĉĨĘϠ
éāĕĉĘĤ¿ĂĤϠĘĉûÖϠ¿ĜϠĤæÖϠĂ¿ĤéĉĂ¿ûϠÒéáéĤ¿ûϠĜÖĘĳéÌÖĜϠĉĘá¿ĂéĜ¿ĤéĉĂϠàĉĘϠ
æÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠéĂϠ°¿ûÖĜϰϠĴÖϠĴéûûϠËÖϠĴĉĘøéĂáϠÌûĉĜÖûĺϠĴéĤæϠ
ĕ¿ĘĤĂÖĘĜϠĤĉϠ¿ÌæéÖĳÖϠĤæÖϠ¿éāĜϠéĂϠĤæéĜϠĉĳÖĘЀ¿ĘÌæéĂáϠĜĤĘ¿ĤÖáĺϰϠ
¿ĂÒϠæ¿ĳÖϠÖĂĜĨĘÖÒϠĤæ¿ĤϠĉĨĘϠĜĤĘ¿ĤÖáéÌϠāéĜĜéĉĂĜϠ¿ĂÒϠĉËôÖÌĤéĳÖĜϠ
¿ĘÖϠĜĤĘĉĂáûĺϠ¿ûéáĂÖÒϠĴéĤæϠéĤϯ

Ee°Ϡ°5Ϡ
15¯5Xeq51Ϡ
 EHxϠ
x t  5@¶

ΗΙ



eĨĘϠqĨĘĕĉĜÖϱϠ
 ĉϠā¿øÖϠÒéáéĤ¿ûϠ¿ϠàĉĘÌÖϠàĉĘϠáĉĉÒϠéĂϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖ

qĘĉĳéÒÖϠ¿Ϡĕû¿ĤàĉĘāϠàĉĘϠÖĂ¿ËûéĂáϠÒéáéĤ¿ûϠĤĘ¿ĂĜàĉĘā¿ĤéĉĂ

1ÖûéĳÖĘϠæéáæϠėĨ¿ûéĤĺϠÒéáéĤ¿ûϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠĜÖĘĳéÌÖĜ

5Ĺĕ¿ĂÒϠĤæÖϠÒéáéĤ¿ûϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĘÖÌĉĘÒϠ¿ĂÒϠĤæÖϠĨĜÖϠĉàϠ
ÒéáéĤ¿ûϠĤĉϠéāĕĘĉĳÖϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖ

1ĘéĳÖϠËÖĤĤÖĘϠĳ¿ûĨÖĜϠ¿ĂÒϠĉĨĤÌĉāÖĜϠĤæĘĉĨáæϠéĂĂĉĳ¿ĤéĉĂ

*ÖϠĤæÖϠĤĘĨĜĤÖÒϠĜĤĘ¿ĤÖáéÌϠĕ¿ĘĤĂÖĘϠ¿ĂÒϠ¿ϠæéáæϠėĨ¿ûéĤĺϰϠ
éĂÌûĨĜéĳÖϠ¿ĂÒϠ¿āËéĤéĉĨĜϠĉĘá¿ĂéĜ¿ĤéĉĂ

?
é
ĳ
Ö
Ϡ
^
é
Ĝ
Ĝ
é
ĉ
Ă
Ĝ

e¤tϠ^HxxHe_xϱϠx¤^^ t¶

eĨĘϠàéĳÖϠāéĜĜéĉĂĜϠĕĘĉĳéÒÖϠ¿ϠĜĤĘĨÌĤĨĘÖÒϠĳéÖĴϠĉàϠĉĨĘϠ¿ÌĤéĳéĤĺϰϠ
¿ĂÒϠĴæ¿ĤϠĴÖϠ¿ĘÖϠÒĉéĂáϠĤĉϠéāĕĘĉĳÖϠÒéáéĤ¿ûϠ¿ĂÒϠÒ¿Ĥ¿Ϡ
ĤÖÌæĂĉûĉáéÖĜϠĤĉϠĜĨĕĕĉĘĤϠËÖĤĤÖĘϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĜÖĘĳéÌÖĜϯϠϠ
°ÖϠĨĜÖϠĤæÖĜÖϠāéĜĜéĉĂĜϠ¿ĜϠ¿ϠàĘ¿āÖĴĉĘøϠĤĉϠā¿Ă¿áÖϠÒÖûéĳÖĘĺϠ
¿ÌĘĉĜĜϠĉĨĘϠĉĘá¿ĂéĜ¿ĤéĉĂϰϠ¿ĂÒϠĤĉϠĕĘéĉĘéĤéĜÖϠéĂĳÖĜĤāÖĂĤϠ¿ĂÒϠ
ĘÖĜĉĨĘÌÖĜϠ¿ÌĘĉĜĜϠûéĳÖϠĜÖĘĳéÌÖĜϠ¿ĂÒϠĤĘ¿ĂĜàĉĘā¿ĤéĉĂϠ
ĕĘĉáĘ¿āāÖĜϯ

 æÖϠàéĘĜĤϠàĉĨĘϠĉàϠĉĨĘϠĜĤĘ¿ĤÖáéÌϠāéĜĜéĉĂĜϠ¿ĘÖϠàĉÌĨĜĜÖÒϠĉĂϠ
Ĵæ¿ĤϠĴÖϠÒĉϰϠĴéĤæϠ¿ÌĤéĳéĤéÖĜϠáĘĉĨĕÖÒϠĤæÖā¿ĤéÌ¿ûûĺϠéĂĤĉϠ
àĉĨĘĤÖÖĂϠÒÖûéĳÖĘĺϠĕĉĘĤàĉûéĉĜϯϠϠ

 æÖϠàéàĤæϠĜĤĘ¿ĤÖáéÌϠāéĜĜéĉĂϠéĜϠàĉÌĨĜĜÖÒϠĉĂϠæĉĴϠĴÖϠĴĉĘøϠ¿ĜϠ
¿ĂϠĉĘá¿ĂéĜ¿ĤéĉĂϰϠ¿ĂÒϠĤæĉĜÖϠ¿ÌĤéĳéĤéÖĜϠ¿ĘÖϠáĘĉĨĕÖÒϠ¿ĜϠĜéĹϠ
ĜĤĘ¿ĤÖáéÌϠÖĂ¿ËûÖĘĜϯϠϠ

HĂϠĤæéĜϠĜĤĘ¿ĤÖáĺϠĴÖϠĨĜÖϠĤæÖĜÖϠāéĜĜéĉĂĜϰϠĕĉĘĤàĉûéĉĜϠ¿ĂÒϠ
ÖĂ¿ËûÖĘĜϠĤĉϠÒÖĜÌĘéËÖϠĴæÖĘÖϠĴÖϠ¿ĘÖϠĂĉĴϰϠ¿ĂÒϠĴæÖĘÖϠĴÖϠĴ¿ĂĤϠ
ĤĉϠËÖϠËĺϠΘΖΙΖϯϠ



e¤tϠ^HxxHe_x

*ĨĜéĂÖĜĜϠ
qû¿Ă

*ĨĜéĂÖĜĜϠ
qû¿Ă

*ĨĜéĂÖĜĜϠ
qû¿Ă

*ĨĜéĂÖĜĜϠ
qû¿Ă

*ĨĜéĂÖĜĜϠ
qû¿Ă

*ĨĜéĂÖĜĜϠ
qû¿Ă

xĤĘ¿ĤÖáĺϠΘΖΘΚϠЀΘΖΙΖ
H^ q

H^ q

H^ q

H^ q

Θ
Ζ
Θ
Κ

Θ
Ζ
Θ
Λ

Θ
Ζ
Θ
Μ

Θ
Ζ
Θ
Ν

Θ
Ζ
Θ
Ξ

Θ
Ζ
Θ
Ο

H^ q
H^ q

 æÖϠàéĳÖϠāéĜĜéĉĂĜϠ¿ĘÖϠĤæÖϠĜĤĘĨÌĤĨĘÖϠĴÖϠĨĜÖϠéĂϠĉĨĘϠ
HĂĤÖáĘ¿ĤÖÒϠ^ÖÒéĨāϠ ÖĘāϠqû¿ĂĤĉϠĉĘá¿ĂéĜÖϠĉĨĘϠ¿ÌĤéĳéĤĺϯϠ
 æÖϠH^ qϠéĜϠ¿ϠĤæĘÖÖЀĺÖ¿ĘϠĕû¿ĂϰϠĕĘĉĳéÒéĂáϠ¿ϠĴéĂÒĉĴϠéĂĤĉϠĤæÖϠ
Ęĉ¿Òā¿ĕĜàĉĘϠĤæÖϠĕĘĉáĘ¿āāÖĜϠ¿ĂÒϠĕĉĘĤàĉûéĉĜϠĤæ¿ĤϠĜéĤϠ
ĴéĤæéĂϠÖ¿ÌæϠĉàϠĤæÖϠāéĜĜéĉĂĜϯ

*ĺϠàĉÌĨĜĜéĂáϠĉĂϠĺÖ¿ĘϠĉĂÖϠĉàϠĤæÖϠH^ qϠ¿ĂÒϠ¿ÒÒéĂáϠĤæÖϠÒÖĤ¿éûϠ
ĉàϠĤæÖϠĴĉĘøϠ¿ĂÒϠĤæÖϠāéûÖĜĤĉĂÖĜϠ¿ĜĜĉÌé¿ĤÖÒϠĴéĤæϠÖ¿ÌæϠĕéÖÌÖϠ
ĉàϠĴĉĘøϰϠĴÖϠËĨéûÒϠĨĕϠĉĨĘϠĂĂĨ¿ûϠ*ĨĜéĂÖĜĜϠqû¿ĂϯϠ æÖϠ
āéûÖĜĤĉĂÖĜϠ¿ĘÖϠæĉĴϠĴÖϠāÖ¿ĜĨĘÖϠĉĨĘϠĕĘĉáĘÖĜĜϠ¿á¿éĂĜĤϠĤæÖϠ
ĕû¿ĂϠ¿ĂÒϠĤæÖϠH^ qϯϠ æÖϠH^ qϠéĜϠĤæÖϠéāĕûÖāÖĂĤ¿ĤéĉĂϠĕû¿ĂϠàĉĘϠ
ĤæéĜϠxĤĘ¿ĤÖáĺϯ



5ĜĤ¿ËûéĜæÖÒϠéĂϠΘΖΗΟϠĤæÖϠ_¿ĤéĉĂ¿ûϠ1¿Ĥ¿ϠtÖĜĉĨĘÌÖϠЊ_1tЋϠéĜϠ¿ϠĤÖĂϠ
ĺÖ¿ĘϠĕĘĉáĘ¿āāÖϠĴæéÌæϠĴéûûϠÒÖûéĳÖĘϠ¿ϠĜÌ¿û¿ËûÖϰϠĜÖÌĨĘÖϰϠ
ĜĤ¿ĂÒ¿ĘÒĜϠË¿ĜÖÒϠÒ¿Ĥ¿Ϡĕû¿ĤàĉĘāϠàĉĘϠæÖ¿ûĤæϠ¿ĂÒϠĜĉÌé¿ûϠÌ¿ĘÖϠéĂϠ
°¿ûÖĜϯϠϠ°ÖϠĂÖÖÒϠĤæéĜϠĂÖĴϠÒ¿Ĥ¿ϠéĂàĘ¿ĜĤĘĨÌĤĨĘÖϠĤĉϠÖĂ¿ËûÖϠĂÖĴϠ
Ò¿Ĥ¿Ϡ¿Ă¿ûĺĤéÌĜϠ¿ĂÒϠ¿ĘĤéàéÌé¿ûϠéĂĤÖûûéáÖĂÌÖϠĤÖÌæĂĉûĉáéÖĜϰϠ¿ĂÒϠĤĉϠ
ËĘéĂáϠĤæÖϠÒ¿Ĥ¿ϠĴÖϠÌĨĘĘÖĂĤûĺϠæĉûÒϠéĂϠā¿ĂĺϠĜÖĕ¿Ę¿ĤÖϠĕû¿ÌÖĜϠ
ĤĉáÖĤæÖĘϯϠϠeĤæÖĘϠæÖ¿ûĤæϠĜĺĜĤÖāĜϠ¿ĘÖϠ¿ÒÒĘÖĜĜéĂáϠĤæÖϠĜ¿āÖϠ
Ìæ¿ûûÖĂáÖĜϠĤæĘĉĨáæϠéĂĳÖĜĤéĂáϠéĂϠĜæ¿ĘÖÒϠ¿ĂÒϠàÖÒÖĘ¿ĤÖÒϠÌ¿ĘÖϠ
ĘÖÌĉĘÒĜϯϠϠ°ÖϠæ¿ĳÖϠĨĜÖÒϠ¿ϠāÖĜĜ¿áéĂáϠà¿ËĘéÌϠĤĉϠĜĺĂÌæĘĉĂéĜÖϠĤæÖϠ
Ò¿Ĥ¿ϠĴÖϠæĉûÒϠéĂϠÒéààÖĘÖĂĤϠĕû¿ÌÖĜϯϠϠeĨĘϠàĨĤĨĘÖϠāĉÒÖûϠéĜϠ¿ϠĜéĂáûÖϠ
Ò¿Ĥ¿Ϡĕû¿ĤàĉĘāϠ¿ĂÒϠ¿ϠĜéĂáûÖϠÒéáéĤ¿ûϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĘÖÌĉĘÒϰϠ
ĴæéÌæϠĴéûûϠËÖÌĉāÖϠĤæÖϠàĉĨĂÒ¿ĤéĉĂϠàĉĘϠ¿ûûϠÒéáéĤ¿ûϠĜÖĘĳéÌÖĜϠ¿ĂÒϠ
¿ĕĕûéÌ¿ĤéĉĂĜϠéĂϠ°¿ûÖĜϯϠϠ æÖϠ_1tϠqû¿ĤàĉĘāϠæ¿ĜϠËÖÖĂϠûéĳÖϠĜéĂÌÖϠ
ĨáĨĜĤϠΘΖΘΙϯϠϠHĂϠĉĨĘϠĘĉ¿Òā¿ĕϠĴÖϠ¿ĘÖϠĂĉĴϠĕĘéĉĘéĤéĜéĂáϠûĉÌ¿ûϠ

Ò¿Ĥ¿ĜĤĉĘÖĜϰϠ¿ĂÒϠĘÖàÖĘÖĂÌÖϰϠÒÖāĉáĘ¿ĕæéÌĜϠ¿ĂÒϠāÖÒéÌéĂÖĜϠÒ¿Ĥ¿ϯ

 æÖϠĴ¿ĺϠĤæ¿ĤϠĉĨĘϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϠ¿ĘÖϠĕĨĤϠĤĉáÖĤæÖĘϠéĜϠ
ĉĨĘϠÒéáéĤ¿ûϠ¿ĘÌæéĤÖÌĤĨĘÖϯϠ°æÖĂϠĴÖϠËĨéûÒϠĉĨĘϠĉĴĂϠĕĘĉÒĨÌĤĜϠ
ĴÖϠæ¿ĳÖϠāĉĘÖϠĉàϠ¿ĂϠĉĕĕĉĘĤĨĂéĤĺϠĤĉϠéĂàûĨÖĂÌÖϠĤæéĜϠ
¿ĘÌæéĤÖÌĤĨĘÖϯϠ°ÖϠÖĂĜĨĘÖϠĉĨĘϠĕĘĉÒĨÌĤĜϠ¿ĘÖϠОĉĕÖĂПϰϠ¿ûûĉĴéĂáϠ
Ò¿Ĥ¿ϠĤĉϠËÖϠĕ¿ĜĜÖÒϠËÖĤĴÖÖĂϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϰϠ¿ĂÒϠĤĉϠËÖϠ
ĘÖĨĜÖÒϯϠ ĕĕûéÌ¿ĤéĉĂϠqĘĉáĘ¿āāéĂáϠHĂĤÖĘà¿ÌÖĜϠЊ qHĜЋϠ¿ĘÖϠĤæÖϠ
ĤĉĉûĜϠĴÖϠËĨéûÒϠĤæ¿ĤϠ¿ûûĉĴϠĨĜϠĤĉϠāĉĳÖϠÒ¿Ĥ¿Ϡ¿ĘĉĨĂÒϠĜ¿àÖûĺϠ¿ĂÒϠ
ĜÖÌĨĘÖûĺϠËÖĤĴÖÖĂϠĕĘĉÒĨÌĤĜϠéĂϠĜĤ¿ĂÒ¿ĘÒéĜÖÒϠĴ¿ĺĜϯϠ æéĜϠĉĕÖĂϠ
¿ĘÌæéĤÖÌĤĨĘÖϠéĜϠĤæÖϠÌĉĘĂÖĘĜĤĉĂÖϠĉàϠĤæÖϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϠ

ĴÖϠĜĨĕĕĉĘĤϯϠ°ÖϠĤĘĺϠĤĉϠĜÖĤϠĉĨĤϠæĉĴϠĴÖϠĴ¿ĂĤϠĤæéĜϠ¿ĘÌæéĤÖÌĤĨĘÖϠ
ĤĉϠĴĉĘøϠĴæÖĂϠĴÖϠËĨĺϠĕĘĉÒĨÌĤĜϰϠæĉĴÖĳÖĘϠĤæÖĘÖϠéĜϠĉàĤÖĂϠûéĤĤûÖϠ
āĉĤéĳ¿ĤéĉĂϠàĉĘϠĜĨĕĕûéÖĘĜϠĤĉϠÌæ¿ĂáÖϠĤæÖϠĴ¿ĺϠĤæ¿ĤϠĤæÖéĘϠ
ĕĘĉÒĨÌĤĜϠĴĉĘøϯϠ°ÖϠûÖ¿ÒϠĉĂϠĤæÖϠÒÖĳÖûĉĕāÖĂĤϠĉàϠÒ¿Ĥ¿Ϡ
ĜĤ¿ĂÒ¿ĘÒĜϠàĉĘϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠéĂϠ°¿ûÖĜϰϠ¿ĂÒϠĴÖϠĕû¿ĺϠ¿ĂϠ¿ÌĤéĳÖϠ
ĕ¿ĘĤϠéĂϠĤæÖϠ¤VϠĂÖĤĴĉĘøĜϠĤæ¿ĤϠ¿ĘÖϠÒÖĳÖûĉĕéĂáϠæÖ¿ûĤæϠÒ¿Ĥ¿Ϡ
ĜĤ¿ĂÒ¿ĘÒĜϠĜĨÌæϠ¿ĜϠ?EHtϠ¿ĂÒϠeĕÖĂ5EtϯϠϠHĂϠΘΖΘΙϠĴÖϠĕĨËûéĜæÖÒϠ
ĉĨĘϠĂÖĴϠ qHϠ^¿Ă¿áÖāÖĂĤϠĕû¿ĤàĉĘāϠ¿ĂÒϠĉĨĘϠàéĘĜĤϠОeĕÖĂϠ qHĜПϠ
ûéĂøÖÒϠĤĉϠ_1tϠÒ¿Ĥ¿ϯ

HĂϠÖĳÖĘĺĤæéĂáϠĴÖϠÒĉϰϠĴÖϠ¿ĘÖϠĕĘĉĤÖÌĤéĂáϠĕ¿ĤéÖĂĤϠÒ¿Ĥ¿ϯϠϠ°ÖϠ¿ĘÖϠ
ĤæÖϠĜĺĜĤÖāϠûÖ¿ÒÖĘϠéĂϠ_ExϠ°¿ûÖĜϠàĉĘϠéĂàĉĘā¿ĤéĉĂϠáĉĳÖĘĂ¿ĂÌÖϰϠ
ĕĘĉĳéÒéĂáϠÖĹĕÖĘĤϠ¿ÒĳéÌÖϠ¿ĂÒϠáĨéÒ¿ĂÌÖϠĉĂϠĕĘéĳ¿ÌĺϰϠÒ¿Ĥ¿Ϡ
ĜÖÌĨĘéĤĺϰϠ¿ĂÒϠ¿ÌÌÖĜĜϠĤĉϠĜÖĂĜéĤéĳÖϠĕ¿ĤéÖĂĤϠéĂàĉĘā¿ĤéĉĂϯϠ°ÖϠ
ĴĉĘøϠÌûĉĜÖûĺϠĴéĤæϠĤæÖϠ¤VϠHĂàĉĘā¿ĤéĉĂϠ+ĉāāéĜĜéĉĂÖĘПĜϠeààéÌÖϠ
¿ĂÒϠ¿ĘÖϠĕéûĉĤéĂáϠĤæÖϠàéĘĜĤϠ+ĉÒÖϠĉàϠ+ĉĂÒĨÌĤϠàĉĘϠĜæ¿ĘéĂáϠ
ĕÖĘĜĉĂ¿ûϠéĂàĉĘā¿ĤéĉĂϰϠĨĜéĂáϠĤæÖϠûĉĂáϠÖĜĤ¿ËûéĜæÖÒϠ°ÖûĜæϠ
ÌÌĉĘÒϠĉĂϠxæ¿ĘéĂáϠĉàϠqÖĘĜĉĂ¿ûϠHĂàĉĘā¿ĤéĉĂϯϠϠ°ÖϠ¿ĘÖϠËĨéûÒéĂáϠ

ĉĂϠĉĨĘϠÖĹĕÖĘéÖĂÌÖϠĉàϠĜæ¿ĘéĂáϠÒ¿Ĥ¿ϠĜ¿àÖûĺϠ¿ĂÒϠÖààÖÌĤéĳÖûĺϠĤĉϠ
ÒÖûéĳÖĘϠĴĉĘûÒϠûÖ¿ÒéĂáϠÒéáéĤ¿ûϠĘÖĜĕĉĂĜÖϠĤĉϠĤæÖϠ+ĉĳéÒϠĕ¿ĂÒÖāéÌϯϠ

e¤tϠ^HxxHe_x

^HxxHe_ϠΗ

qĘĉĳéÒÖϠ¿Ϡĕû¿ĤàĉĘāϠ
àĉĘϠÖĂ¿ËûéĂáϠÒéáéĤ¿ûϠ
ĤĘ¿ĂĜàĉĘā¿ĤéĉĂ



°ÖϠā¿Ă¿áÖϠĂ¿ĤéĉĂ¿ûϠÒéáéĤ¿ûϠéĂàĘ¿ĜĤĘĨÌĤĨĘÖϰϠéĂÌûĨÒéĂáϠĤĴĉϠ
Ò¿Ĥ¿ÌÖĂĤĘÖĜϠ¿ĂÒϠ¿ϠÌĉāĕĘÖæÖĂĜéĳÖϠÒéáéĤ¿ûϠĜÖĘĳéÌÖϠĤĉϠ@ÖĂÖĘ¿ûϠ
qĘ¿ÌĤéÌÖϠéĂϠĕĘéā¿ĘĺϠÌ¿ĘÖϰϠĴæéÌæϠÌĉĳÖĘĜϠ¿ûûϠÒÖĳéÌÖĜϠ¿ĂÒϠ
ĜĉàĤĴ¿ĘÖϯϠϠ°ÖϠæĉĜĤϠĤæÖϠ_ExϠ°¿ûÖĜϠ+ĺËÖĘϠtÖĜéûéÖĂÌÖϠ¤ĂéĤϠ¿ĂÒϠ
ĴÖϠ¿ĘÖϠĤæÖϠ_ExϠ°¿ûÖĜϠĜĺĜĤÖāϠûÖ¿ÒÖĘϠàĉĘϠÌĺËÖĘϠĜÖÌĨĘéĤĺϠ¿ĂÒϠ
ĘÖĜĕĉĂĜÖϯϠϠ°ÖϠûÖ¿ÒϠĤæÖϠ_ExϠ°¿ûÖĜϠ^éÌĘĉĜĉàĤϠΙΜΛϠ+ÖĂĤĘÖϠĉàϠ
5ĹÌÖûûÖĂÌÖϰϠĕĘĉĳéĜéĉĂéĂáϠ¿ϠĜéĂáûÖϠĤÖĂ¿ĂĤϠàĉĘϠĤæÖϠĴæĉûÖϠĉàϠ
_ExϠ°¿ûÖĜϰϠ¿ĂÒϠûéÌÖĂÌéĂáϠĉĳÖĘϠΗΘΖϰΖΖΖϠ_ExϠ°¿ûÖĜϠĨĜÖĘĜϠàĉĘϠ
Öā¿éûϠ¿ĂÒϠ¿ĜĜĉÌé¿ĤÖÒϠĉààéÌÖϠĕĘĉÒĨÌĤĜϯϠϠ°ÖϠā¿Ă¿áÖϠÌûĉĨÒϠ
ĕĘĉĳéÒÖĘĜϠϠ¿ĂÒϠ¿ĘÖϠûÖ¿ÒéĂáϠĤæÖϠĜæéàĤϠĤĉϠÌûĉĨÒϠĜÖĘĳéÌÖĜϯϠϠ æéĜϠ
ÖĂ¿ËûÖĜϠĨĜϠĤĉϠÒÖûéĳÖĘϠ¿ϠĜĨĜĤ¿éĂ¿ËûÖϠ¿ĂÒϠĜÖÌĨĘÖϠ
éĂàĘ¿ĜĤĘĨÌĤĨĘÖ¿ÌĘĉĜĜϠ°¿ûÖĜϯ

 æÖĜÖϠàĉĨĘϠÒÖûéĳÖĘĺϠĕĉĘĤàĉûéĉĜϠËĘéĂáϠĤĉáÖĤæÖĘϠĉĨĘϠ¿ÌĤéĳéĤéÖĜϠ
¿ĘĉĨĂÒϠéĂàĘ¿ĜĤĘĨÌĤĨĘÖϰϠÒ¿Ĥ¿ϰϠ¿ĂÒϠĜĺĜĤÖāϠ¿ĘÌæéĤÖÌĤĨĘÖϰϠĴéĤæϠ¿Ϡ
ĜĤĘĉĂáϠàĉÌĨĜϠĉĂϠĜĤ¿ËéûéĤĺϰϠĘÖĜéûéÖĂÌÖϰϠ¿ĂÒϠÌĺËÖĘϠĜÖÌĨĘéĤĺϯϠϠ
ûĉĂáĜéÒÖϠÌĉĘÖϠûéĳÖϠĜÖĘĳéÌÖĜϠĴÖϠ¿ûĜĉϠæ¿ĳÖϠā¿ôĉĘϠÒéáéĤ¿ûϠ

ĤĘ¿ĂĜàĉĘā¿ĤéĉĂϠĕĘĉáĘ¿āāÖĜϠûéøÖϠĤæÖϠ_1tϰϠ¿ĂÒϠĤæĘĉĨáæϠ
ÖĳÖĘĺĤæéĂáϠĴÖϠæ¿ĳÖϠ¿ϠÒÖĤÖĘāéĂ¿ĤéĉĂϠĤĉϠĤĘ¿ĂĜéĤéĉĂϠĤĉϠ¿Ϡ
āĉÒÖĘĂϠĉĕÖĂϠ¿ĘÌæéĤÖÌĤĨĘÖϰϠËĨéûĤϠéĂϠĤæÖϠÌûĉĨÒϰϠË¿ĜÖÒϠĉĂϠ
ĜĤ¿ĂÒ¿ĘÒĜϰϠĉĕĤéāéĜÖÒϠàĉĘϠĜÖÌĨĘéĤĺϠĜÌ¿û¿ËéûéĤĺϠ¿ĂÒϠÖààéÌéÖĂÌĺϯϠ

e¤tϠ^HxxHe_x

^HxxHe_ϠΗ

qĘĉĳéÒÖϠ¿Ϡĕû¿ĤàĉĘāϠ
àĉĘϠÖĂ¿ËûéĂáϠÒéáéĤ¿ûϠ
ĤĘ¿ĂĜàĉĘā¿ĤéĉĂ



 æéĜϠāéĜĜéĉĂϠéĜϠĤæÖϠÌĉĘÖϠĉàϠĴæ¿ĤϠĴÖϠÒĉϰϠÌĉĳÖĘéĂáϠāĉĜĤϠĉàϠĉĨĘϠ
ÒéáéĤ¿ûϠĜĺĜĤÖāĜϰϠĜÖĘĳéÌÖĜϠ¿ĂÒϠ¿ĕĕûéÌ¿ĤéĉĂĜϯϠϠxĉāÖϠĉàϠĤæÖĜÖϠ
ĜĺĜĤÖāĜϠ¿ĘÖϠÒÖĳÖûĉĕÖÒϠ¿ĂÒϠĜĨĕĕĉĘĤÖÒϠéĂЀæĉĨĜÖϠËĺϠĉĨĘϠĉĴĂϠ
ĤÖ¿āĜϠЊàĉĘϠÖĹ¿āĕûÖϠĤæÖϠ°ÖûĜæϠq¿ĤéÖĂĤϠ ÒāéĂéĜĤĘ¿ĤéĉĂϠxÖĘĳéÌÖϰϠ
°ÖûĜæϠ+ûéĂéÌ¿ûϠqĉĘĤ¿ûϰϠ+æĉĉĜÖϠqæ¿Ęā¿ÌĺЋϯϠϠeĤæÖĘĜϠ¿ĘÖϠ
ĕĨĘÌæ¿ĜÖÒϠàĘĉāϠĜĨĕĕûéÖĘĜϠ¿ĂÒϠÌĉĂàéáĨĘÖÒϠĤĉϠĉĨĘϠ
ĘÖėĨéĘÖāÖĂĤĜϠéĂϠ°¿ûÖĜϯϠϠHĂϠĤæÖϠĜ¿āÖϠĴ¿ĺϰϠûĉÌ¿ûϠÒÖûéĳÖĘĺϠ
ĉĘá¿ĂéĜ¿ĤéĉĂĜϠ¿ûĜĉϠā¿Ă¿áÖϠéĂЀæĉĨĜÖϠ¿ĂÒϠĕĨĘÌæ¿ĜÖÒϠĜĺĜĤÖāĜϯϠϠ

ÌĘĉĜĜϠ°¿ûÖĜϠĤæÖĘÖϠ¿ĘÖϠæĨĂÒĘÖÒĜϠĉàϠĜÖĕ¿Ę¿ĤÖϠÒéáéĤ¿ûϠ
¿ĕĕûéÌ¿ĤéĉĂĜϰϠĜĺĜĤÖāĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϯϠϠEéĜĤĉĘéÌ¿ûûĺϰϠáÖĤĤéĂáϠ
ĤæÖĜÖϠĜĺĜĤÖāĜϠĤĉϠĴĉĘøϠĤĉáÖĤæÖĘϠæ¿ĜϠËÖÖĂϠĳÖĘĺϠÒéààéÌĨûĤϰϠàĉĘϠ
ÖĹ¿āĕûÖϠËÖÌ¿ĨĜÖϠĤæÖĺϠĨĜÖϠÒéààÖĘÖĂĤϠæ¿ĘÒĴ¿ĘÖϰϠÒéààÖĘÖĂĤϠÒ¿Ĥ¿Ϡ
ĜĤ¿ĂÒ¿ĘÒĜϰϠÒéààÖĘÖĂĤϠÒéáéĤ¿ûϠ¿ĘÌæéĤÖÌĤĨĘÖĜϯϠϠxĉāÖϠĜĺĜĤÖāĜϠ¿ĘÖϠ
ËĨéûĤϠĉĂϠĳÖĘĺϠĉûÒϠĤÖÌæĂĉûĉáéÖĜϰϠĜĉāÖϠĜĺĜĤÖāĜϠ¿ĘÖϠĨĂ¿ËûÖϠĤĉϠ
ÖĹĕĉĘĤϠÒ¿Ĥ¿ϰϠĜĉāÖϠĜĺĜĤÖāĜϠ¿ĘÖϠÒÖĜéáĂ¿ĤÖÒϠОÖĂÒϠĉàϠûéàÖПϠËĺϠ
ĤæÖéĘϠÒÖĳÖûĉĕÖĘϠĉĘϠĤæÖϠĜĨĕĕûéÖĘϯϠϠxĉāÖĤéāÖĜϠûĉÌ¿ûϠË¿ĂÒĴéÒĤæϠéĜϠ
ûéāéĤÖÒϰϠĉĘϠÒÖĳéÌÖĜϠ¿ĘÖϠĳÖĘĺϠĉûÒϠ¿ĂÒϠĜûĉĴϯϠ^¿ĂĺϠĉàϠĤæÖĜÖϠ
ĜĺĜĤÖāĜϠĴÖĘÖϠĤĘ¿ĂĜàĉĘā¿ĤéĉĂ¿ûϠéĂϠĤæÖéĘϠéāĕ¿ÌĤϠĴæÖĂϠàéĘĜĤϠ
ÒÖĕûĉĺÖÒϰϠ¿ĂÒϠāĉĜĤϠĉàϠĤæÖāϠ¿ĘÖϠĜĤéûûϠĨĜÖàĨûϠ¿ĂÒϠĳ¿ûĨÖÒϠËĺϠ
ĤæÖéĘϠĨĜÖĘĜϯϠϠ*ĨĤϠĤæéĜϠĜéĤĨ¿ĤéĉĂϠûÖ¿ÒĜϠĤĉϠÌĉāĕûÖĹéĤĺϠ¿ĂÒϠ
àĘ¿áāÖĂĤ¿ĤéĉĂϰϠ¿ĂÒϠ¿ϠûÖá¿ÌĺϠËĨĘÒÖĂϠĴæéÌæϠéĜϠøĂĉĴĂϠ¿ĜϠ
ОĤÖÌæĂéÌ¿ûϠÒÖËĤПϠЂĤæÖϠĂÖÌÖĜĜ¿ĘĺϠÌĉĜĤϠĉàϠĜÖĘĳéÌéĂáϠ¿ĂÒϠ
ā¿éĂĤ¿éĂéĂáϠĉûÒϠĜĺĜĤÖāĜϠĤ¿øÖĜϠĕĘéĉĘéĤĺϠĉĳÖĘϠéĂĳÖĜĤéĂáϠéĂϠ
àĨĤĨĘÖϠĤÖÌæĂĉûĉáéÖĜϰϠÖĜĕÖÌé¿ûûĺϠĴæÖĂϠĘÖĜĉĨĘÌÖĜϠ¿ĘÖϠĨĂÒÖĘϠ
ĕĘÖĜĜĨĘÖϯϠϠ ÌĘĉĜĜϠĉĨĘϠÒÖûéĳÖĘĺϠĕĉĘĤàĉûéĉĜϰϠĴÖϠ¿ĘÖϠ¿ÒÒĘÖĜĜéĂáϠ
ĤæéĜϠÌæ¿ûûÖĂáÖϠĤæĘĉĨáæϠĜÖĳÖĘ¿ûϠā¿ôĉĘϠÒéáéĤ¿ûϠĤĘ¿ĂĜàĉĘā¿ĤéĉĂϠ
ĕĘĉáĘ¿āāÖĜϰϠ¿ûĉĂáĜéÒÖϠĜĨĜĤ¿éĂ¿ËûÖϠéĂĳÖĜĤāÖĂĤϠéĂϠĉĨĘϠÌĉĘÖϠ

ûéĳÖϠĜÖĘĳéÌÖĜϯϠϠ

°ÖϠæ¿ĳÖϠĜéáĂéàéÌ¿ĂĤûĺϠéĂÌĘÖ¿ĜÖÒϠĉĨĘϠĕĨËûéÌϠæÖ¿ûĤæϠĜÖĘĳéÌÖĜϰϠ
ÖĜĕÖÌé¿ûûĺϠéĂϠĘÖĜĕĉĂĜÖϠĤĉϠĤæÖϠÌĉĳéÒϠĕ¿ĂÒÖāéÌϰϠÒĨĘéĂáϠĴæéÌæϠ
ĴÖϠĕĘĉĳéÒÖÒϠĂ¿ĤéĉĂ¿ûϠĜĺĜĤÖāĜϠàĉĘϠÌĉĂĤ¿ÌĤϠĤĘ¿ÌéĂáϠ¿ĂÒϠĳ¿ÌÌéĂÖϠ
ÒÖûéĳÖĘĺϰϠ¿ĂÒϠĴĉĘøÖÒϠÌûĉĜÖûĺϠĴéĤæϠ¤VϠĕ¿ĘĤĂÖĘĜϠĉĂϠĳ¿ÌÌéĂÖϠ
ËĉĉøéĂáϠ¿ĂÒϠÒ¿Ĥ¿ϠĜæ¿ĘéĂáϯϠϠeĨĘϠĴĉĘøϠĉĂϠĤæÖϠÌĉĳéÒϠÒéáéĤ¿ûϠ
ĕ¿ĂÒÖāéÌϠĘÖĜĕĉĂĜÖϠĴ¿ĜϠáĘĉĨĂÒϠËĘÖ¿øéĂáϱϠϠĤæÖϠ°ÖûĜæϠÌĉĂĤ¿ÌĤϠ
ĤĘ¿ÌéĂáϠĜĺĜĤÖāϠĴ¿ĜϠĨĜÖÒϠËĺϠÖĳÖĘĺϠ_ExϠĉĘá¿ĂéĜ¿ĤéĉĂϠ¿ĂÒϠ
ÖĳÖĘĺϠûĉÌ¿ûϠ¿ĨĤæĉĘéĤĺϠéĂϠ°¿ûÖĜϠĤĉϠ¿ÌæéÖĳÖϠ¤VϠûÖ¿ÒéĂáϠàĉûûĉĴϠĨĕϠ
Ę¿ĤÖĜϲϠĤæÖϠ°ÖûĜæϠĳ¿ÌÌéĂÖϠĜĺĜĤÖāϠĴ¿ĜϠĨĜÖÒϠéĂϠÖĳÖĘĺϠĜÖĤĤéĂáϠĤĉϠ
ÒÖûéĳÖĘϠĤæÖϠûĉĴÖĜĤϠĳ¿ÌÌéĂÖϠĴ¿ĜĤ¿áÖϠéĂϠĤæÖϠ¤VϠ¿ĂÒϠ¿ĤϠĉĂÖϠĕĉéĂĤϠ
ĤæÖϠà¿ĜĤÖĜĤϠĳ¿ÌÌéĂÖϠĘĉûûĉĨĤϠéĂϠĤæÖϠĴĉĘûÒϯϠϠ°ÖϠ¿ĘÖϠÌĨĘĘÖĂĤûĺϠ
ÒÖĳÖûĉĕéĂáϠ¿ϠĂÖĴϠÒéáéĤ¿ûϠĳ¿ÌÌéĂÖϠĜĺĜĤÖāϠ¿ĂÒϠĴĉĘøéĂáϠÌûĉĜÖûĺϠ
ĴéĤæϠqĨËûéÌϠEÖ¿ûĤæϠ°¿ûÖĜϠĉĂϠ¿ϠĂÖĴϠÒéáéĤ¿ûϠĜÌĘÖÖĂéĂáϠĜÖĘĳéÌÖϯ

e¤tϠ^HxxHe_x

^HxxHe_ϠΘ

1ÖûéĳÖĘéĂáϠæéáæϠ
ėĨ¿ûéĤĺϠÒéáéĤ¿ûϠ
ĕĘĉÒĨÌĤĜϠ¿ĂÒϠ
ĜÖĘĳéÌÖĜϠ



HĂϠĕĘéā¿ĘĺϰϠÌĉāāĨĂéĤĺϠ¿ĂÒϠāÖĂĤ¿ûϠæÖ¿ûĤæϠĜÖĤĤéĂáĜϠĴÖϠ
ā¿Ă¿áÖϠĤæÖϠĂ¿ĤéĉĂ¿ûϠÌĉĂĤĘ¿ÌĤϠàĉĘϠ@qϠĜĺĜĤÖāĜϠ¿ĂÒϠĴÖϠĘĨĂϠ
ĜĺĜĤÖāĜϠéĂÌûĨÒéĂáϠ+æĉĉĜÖϠqæ¿Ęā¿ÌĺϰϠĴæéÌæϠĴ¿ĜϠÒÖĳÖûĉĕÖÒϠ
éĂЀæĉĨĜÖϯϠϠ°ÖϠ¿ĘÖϠĴĉĘøéĂáϠĴéĤæϠûĉÌ¿ûϠ¿ĨĤæĉĘéĤéÖĜϠ¿ĂÒϠæÖ¿ûĤæϠ
Ëĉ¿ĘÒĜϠ¿ÌĘĉĜĜϠ°¿ûÖĜϠĤĉϠûÖ¿ÒϠ¿ϠÒéáéĤ¿ûϠĤĘ¿ĂĜàĉĘā¿ĤéĉĂϠ
ĕĘĉáĘ¿āāÖϠàĉĘϠÌĉāāĨĂéĤĺϠ¿ĂÒϠĜĉÌé¿ûϠÌ¿ĘÖϠéĂàĉĘā¿ĤéĉĂϰϠĴæéÌæϠ
ÌĉāĕûÖĤÖÒϠ¿ϠĜĤĘ¿ĤÖáéÌϠĘÖĳéÖĴϠéĂϠΘΖΘΙϰϠĜÖĤĤéĂáϠ¿ϠĂÖĴϠÒéĘÖÌĤéĉĂϯϠ
°ÖϠæ¿ĳÖϠÖĜĤ¿ËûéĜæÖÒϠ¿ϠĂÖĴϠqĘéā¿ĘĺϠ+ĉāāĨĂéĤĺϠ¿ĂÒϠ^ÖĂĤ¿ûϠ
EÖ¿ûĤæϠÒéĘÖÌĤĉĘ¿ĤÖϠĤĉϠÒĘéĳÖϠĉĨĘϠĴĉĘøϠéĂϠĤæéĜϠ¿ĘÖ¿ϯϠϠ

°ÖϠĕĘĉĳéÒÖϠā¿ĂĺϠĜĺĜĤÖāĜϠĤĉϠĜĨĕĕĉĘĤϠĤæÖϠÒÖûéĳÖĘĺϠĉàϠĕû¿ĂĂÖÒϠ
Ì¿ĘÖϰϠéĂÌûĨÒéĂáϠĤæÖϠ°ÖûĜæϠq¿ĤéÖĂĤϠ ÒāéĂéĜĤĘ¿ĤéĉĂϠxĺĜĤÖāϠ¿ĂÒϠ
ĤæÖϠ°ÖûĜæϠ+ûéĂéÌ¿ûϠqĉĘĤ¿ûϰϠÖ¿ÌæϠĉàϠĴæéÌæϠéĜϠĨĜÖÒϠÒ¿éûĺϠËĺϠĤÖĂĜϠ
ĉàϠĤæĉĨĜ¿ĂÒĜϠĉàϠĨĜÖĘĜϠ¿ÌĘĉĜĜϠ°¿ûÖĜϯϠϠ æÖĜÖϠ¿ĕĕûéÌ¿ĤéĉĂĜϠ¿ĘÖϠ
ĜĨĕĕĉĘĤÖÒϠËĺϠéāĕĉĘĤ¿ĂĤϠОË¿ÌøϠÖĂÒПϠĜÖĘĳéÌÖĜϠûéøÖϠĤæÖϠ°ÖûĜæϠ
q¿ĤéÖĂĤϠtÖàÖĘĘ¿ûϠxÖĘĳéÌÖϰϠ°ÖûĜæϠ+¿ĘÖϠtÖÌĉĘÒĜϠxÖĘĳéÌÖĜϰϠ°ÖûĜæϠ
tÖĜĨûĤĜϠtÖĕĉĘĤéĂáϠxÖĘĳéÌÖϯϠϠ ûĉĂáĜéÒÖϠĉĨĘϠÌĉĘÖϠûéĳÖϠĜÖĘĳéÌÖĜϰϠ
ĴÖϠûÖ¿ÒϠÒÖûéĳÖĘĺϠĉàϠĜÖĳÖĘ¿ûϠĂ¿ĤéĉĂ¿ûϠÒéáéĤ¿ûϠĤĘ¿ĂĜàĉĘā¿ĤéĉĂϠ
ĕĘĉáĘ¿āāÖĜϰϠéĂÌûĨÒéĂáϠĤæÖϠ°ÖûĜæϠ_ĨĘĜéĂáϠ+¿ĘÖϠtÖÌĉĘÒϰϠ1éáéĤ¿ûϠ
^¿ĤÖĘĂéĤĺϠ+ĺāĘĨϰϠ¿ĂÒϠ+¿ĂÌÖĘϠHĂàĉĘā¿ĤéÌĜϯ

HĂϠĨĘáÖĂĤϠ¿ĂÒϠÖāÖĘáÖĂÌĺϠÌ¿ĘÖϠĴÖϠ¿ĘÖϠĴĉĘøéĂáϠÌûĉĜÖûĺϠĴéĤæϠ
ĤæÖϠĂ¿ĤéĉĂ¿ûϠĜÖĘĳéÌÖϠĤĘ¿ĂĜàĉĘā¿ĤéĉĂϠĕĘĉáĘ¿āāÖϠĤĉϠéāĕĘĉĳÖϠ
Ò¿Ĥ¿Ϡ¿ĂÒϠéĂàĉĘā¿ĤéĉĂϯϠϠHĂϠΘΖΘΙϠĴÖϠÌĉĂàéĘāÖÒϠ¿ϠĂÖĴϠ°ÖûĜæϠ
5āÖĘáÖĂÌĺϠ+¿ĘÖϠ1¿Ĥ¿ϠxÖĤϰϠ¿ĂÒϠĴÖϠÒÖĳÖûĉĕÖÒϠ¿ϠĂÖĴϠ
ĉĕÖĘ¿ĤéĉĂ¿ûϠÒ¿ĜæËĉ¿ĘÒϠĤĉϠĕĘĉĳéÒÖϠ¿ϠĂ¿ĤéĉĂ¿ûϠĘÖ¿ûϠĤéāÖϠĳéÖĴϠĉàϠ
ĨĂĜÌæÖÒĨûÖÒϠÌ¿ĘÖϠÒ¿Ĥ¿ϯϠϠ°ÖϠ¿ĘÖϠĜĨĕĕĉĘĤéĂáϠæÖ¿ûĤæϠËĉ¿ĘÒĜϠĤĉϠ
éāĕûÖāÖĂĤϠ¿ϠĂÖĴϠÒéáéĤ¿ûϠĜĺĜĤÖāϠàĉĘϠéĂĤÖĂĜéĳÖϠÌ¿ĘÖϠ¿ÌĘĉĜĜϠ

°¿ûÖĜϰϠ¿ĂÒϠĜĨĕĕĉĘĤéĂáϠĤæÖϠ°ÖûĜæϠ5āÖĘáÖĂÌĺϠ1Öĕ¿ĘĤāÖĂĤϠ
xĺĜĤÖāϠĕĘĉáĘ¿āāÖϯϠ

e¤tϠ^HxxHe_x

^HxxHe_ϠΘ

1ÖûéĳÖĘéĂáϠæéáæϠ
ėĨ¿ûéĤĺϠÒéáéĤ¿ûϠ
ĕĘĉÒĨÌĤĜϠ¿ĂÒϠ
ĜÖĘĳéÌÖĜϠ



xéĂÌÖϠΘΖΘΙϠĴÖϠæ¿ĳÖϠā¿Ă¿áÖÒϠĤĴĉϠā¿ôĉĘϠÒéáéĤ¿ûϠ
Òé¿áĂĉĜĤéÌĜϠĘÖĕû¿ÌÖāÖĂĤϠĕĘĉáĘ¿āāÖĜϰϠĴæéÌæϠĴéûûϠĘÖĕû¿ÌÖϠ
ĉĨĘϠÖĹéĜĤéĂáϠ¿ûûЀ°¿ûÖĜϠĜĺĜĤÖāĜϠàĉĘϠû¿ËĉĘ¿ĤĉĘĺϠÒé¿áĂĉĜĤéÌĜϰϠ
éā¿áéĂáϠ¿ĂÒϠĘ¿ÒéĉûĉáĺϯϠϠ°ÖϠ¿ĘÖϠĴĉĘøéĂáϠĴéĤæϠ°ÖûĜæϠ
@ĉĳÖĘĂāÖĂĤϠ¿ĂÒϠĂ¿ĤéĉĂ¿ûϠĂÖĤĴĉĘøĜϠĤĉϠÒÖĳÖûĉĕϠ¿ϠËĨĜéĂÖĜĜϠ
Ì¿ĜÖϠàĉĘϠ¿ϠĂÖĴϠÒéáéĤ¿ûϠĕ¿ĤæĉûĉáĺϠĤĘ¿ĂĜàĉĘā¿ĤéĉĂϠ
ĕĘĉáĘ¿āāÖϯϠϠ?ĉĘϠÖĹ¿āĕûÖϰϠÖĳÖĘĺϠÒ¿ĺϠĉĨĘϠÒé¿áĂĉĜĤéÌĜϠ
ĜĺĜĤÖāĜϠĕĘĉÌÖĜĜϠ¿ĂϠ¿ĳÖĘ¿áÖϠĉàϠĉĳÖĘϠΞϰΝΖΖϠĕ¿ĤæĉûĉáĺϠĤÖĜĤϠ
ĘÖėĨÖĜĤĜϯ

HĂϠΘΖΘΗϠ¿ϠÒéáéĤ¿ûϠāÖÒéÌéĂÖĜϠĕĘĉáĘ¿āāÖϠĴ¿ĜϠÖĜĤ¿ËûéĜæÖÒϠĤĉϠ
ĤĘ¿ĂĜàĉĘāϠĤæÖϠĴ¿ĺϠĴÖϠā¿Ă¿áÖϠāÖÒéÌéĂÖĜϠ¿ÌĘĉĜĜϠ°¿ûÖĜϯϠHĤϠ
ÌĉĳÖĘĜϠĂÖĴϠæĉĜĕéĤ¿ûϠÖqĘÖĜÌĘéËéĂá¿ĂÒϠ^ÖÒéÌéĂÖĜϠ
ÒāéĂéĜĤĘ¿ĤéĉĂϠЊ5q^ ЋϠĜĺĜĤÖāĜϠéĂϠÖ¿ÌæϠæÖ¿ûĤæϠËĉ¿ĘÒϰϠÒéáéĤ¿ûϠ

ĤĘ¿ĂĜàÖĘϠĉàϠĕĘÖĜÌĘéĕĤéĉĂĜϠéĂϠĕĘéā¿ĘĺϠÌ¿ĘÖϰϠĕ¿ĤéÖĂĤϠ¿ÌÌÖĜĜϠĤĉϠ
ĤæÖéĘϠĕĘÖĜÌĘéĕĤéĉĂĜϠĤæĘĉĨáæϠĤæÖϠ_ExϠ°¿ûÖĜϠ ĕĕϰϠ¿ĂÒϠ¿ϠĜéĂáûÖϠ
Ĝæ¿ĘÖÒϠāÖÒéÌéĂÖĜϠĘÖÌĉĘÒϠĴæéÌæϠĴéûûϠĘÖÌÖéĳÖÒϠÒ¿Ĥ¿ϠàĘĉāϠ
ÖĳÖĘĺϠĕĘÖĜÌĘéËéĂáϠĜĺĜĤÖāϯϠϠEÖ¿ûĤæϠËĉ¿ĘÒĜϠ¿ĘÖϠā¿øéĂáϠáĉĉÒϠ
ĕĘĉáĘÖĜĜϠĴéĤæϠĜÖûÖÌĤéĂáϠĤæÖéĘϠĕĘÖàÖĘĘÖÒϠ5q^ ϠĜĨĕĕûéÖĘĜϰϠ¿ĂÒϠ
ĤæÖϠàéĘĜĤϠÖĂÒЀĤĉЀÖĂÒϠÒéáéĤ¿ûϠĕĘÖĜÌĘéĕĤéĉĂϠĴ¿ĜϠā¿ÒÖϠéĂϠ
_ĉĳÖāËÖĘϠΘΖΘΙϯ

ϯ

e¤tϠ^HxxHe_x

^HxxHe_ϠΘ

1ÖûéĳÖĘéĂáϠæéáæϠ
ėĨ¿ûéĤĺϠÒéáéĤ¿ûϠ
ĕĘĉÒĨÌĤĜϠ¿ĂÒϠ
ĜÖĘĳéÌÖĜϠ



eĂÖϠĉàϠĉĨĘϠøÖĺϠĜĤĘ¿ĤÖáéÌϠĕĘéĉĘéĤéÖĜϠéĜϠĤĉϠÒÖûéĳÖĘϠ¿ϠĜéĂáûÖϠÒéáéĤ¿ûϠ
æÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĘÖÌĉĘÒϰϠĴæéÌæϠæĉûÒĜϠÌĉāĕĘÖæÖĂĜéĳÖϠĨĕϠĤĉϠ
Ò¿ĤÖϠéĂàĉĘā¿ĤéĉĂϰϠ¿ĂÒϠéĜϠĘĉĨĤéĂÖûĺϠĨĜÖÒϠĤĉϠÒÖûéĳÖĘϠÌ¿ĘÖϰϠ¿ĂÒϠĤĉϠ
ā¿Ă¿áÖϠæÖ¿ûĤæϠ¿ĂÒϠĴÖûûËÖéĂáϯϠϠ¤ĜéĂáϠĤæÖϠĘÖÌĉĘÒϠéĜϠÖĜĜÖĂĤé¿ûϱϠ
¿ĂϠÖĂ¿ËûéĂáϠĕû¿ĤàĉĘāϠ¿ĂÒϠæéáæϠėĨ¿ûéĤĺϠÒéáéĤ¿ûϠĜÖĘĳéÌÖĜϠÒĉϠĂĉĤϠ
¿ÌæéÖĳÖϠ¿ĂĺĤæéĂáϠĉĂϠĤæÖéĘϠĉĴĂϰϠĤæÖĺϠ¿ĘÖϠĤĉĉûĜϠĤæ¿ĤϠĕÖĉĕûÖϠĨĜÖϠ
ĤĉϠéāĕĘĉĳÖϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĜÖĘĳéÌÖĜϠ¿ĂÒϠĉĨĤÌĉāÖĜϯ

°ÖϠ¿ûĘÖ¿ÒĺϠÖĂá¿áÖϠĴéĤæϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĕĘĉàÖĜĜéĉĂ¿ûĜϰϠ
ĤæĘĉĨáæϠ¿ûûϠĉĨĘϠûéĳÖϠĜÖĘĳéÌÖĜϠ¿ĂÒϠĤĘ¿ĂĜàĉĘā¿ĤéĉĂϠĕĘĉáĘ¿āāÖĜϯϠ
 æéĜϠéĂÌûĨÒÖĜϠĜĤĘĨÌĤĨĘÖÒϠÌûéĂéÌ¿ûϠÖĂá¿áÖāÖĂĤϰϠÌûéĂéÌ¿ûϠ
ĘÖĕĘÖĜÖĂĤ¿ĤéĉĂϠĉĂϠĕĘĉáĘ¿āāÖϠËĉ¿ĘÒĜϠ¿ĂÒϠĜÖĘĳéÌÖϠ
ā¿Ă¿áÖāÖĂĤϠËĉ¿ĘÒĜϰϠ¿ϠËĨĜéĂÖĜĜϠÌæ¿ĂáÖϠĤÖ¿āϰϠĨĜÖĘϠ
àÖÖÒË¿ÌøϰϠ¿ĂÒϠĘÖÌÖĂĤûĺϠ¿ϠĂ¿ĤéĉĂ¿ûϠĜĨĘĳÖĺϠĉàϠÌûéĂéÌ¿ûϠĨĜÖĘĜϠ
ĨĜéĂáϠĤæÖϠVX xϠéĂĤÖĘĂ¿ĤéĉĂ¿ûϠËÖĂÌæā¿ĘøéĂáϠāÖĤæĉÒĉûĉáĺϯϠϠ
+ûéĂéÌ¿ûϠÖĂá¿áÖāÖĂĤϠÒĘéĳÖĜϠÖĳÖĘĺϠĕĘĉÌĨĘÖāÖĂĤϠĜĕÖÌéàéÌ¿ĤéĉĂϰϠ
¿ĂÒϠĉĨĘϠàÖ¿ĤĨĘÖϠĘĉ¿Òā¿ĕĜϠàĉĘϠÖ¿ÌæϠ¿ĕĕûéÌ¿ĤéĉĂϯϠϠ ûĉĂáĜéÒÖϠĉĨĘϠ
ÒéĘÖÌĤϠÖĂá¿áÖāÖĂĤϠĴéĤæϠĨĜÖĘĜϠĴÖϠ¿ĘÖϠĴĉĘøéĂáϠĴéĤæϠĕ¿ĘĤĂÖĘϠ
ĉĘá¿ĂéĜ¿ĤéĉĂĜϠ¿ĂÒϠĜĨĕĕûéÖĘĜϠĤĉϠÌĉĂĂÖÌĤϠûĉÌ¿ûϠĜĺĜĤÖāĜϠĤĉϠĤæÖϠ
ĜéĂáûÖϠĘÖÌĉĘÒϰϠĤæĘĉĨáæϠĉĨĘϠāÖĜĜ¿áéĂáϠà¿ËĘéÌϰϠĜĉϠĤæ¿ĤϠÒ¿Ĥ¿Ϡ
àûĉĴĜϠ¿ÌĘĉĜĜϠĘÖáéĉĂ¿ûϠËĉĨĂÒ¿ĘéÖĜϯ

HĂϠΘΖΘΗϠĴÖϠÖĜĤ¿ËûéĜæÖÒϠĤæÖϠ1éáéĤ¿ûϠxÖĘĳéÌÖĜϠàĉĘϠqĨËûéÌϠ¿ĂÒϠ
q¿ĤéÖĂĤĜϠĕĘĉáĘ¿āāÖϰϠĴæéÌæϠûÖ¿ÒĜϠĉĨĘϠÒéĘÖÌĤϠÖĂá¿áÖāÖĂĤϠ
ĴéĤæϠĕ¿ĤéÖĂĤĜϠ¿ĂÒϠĤæÖϠĕĨËûéÌϯϠϠ æÖϠĕĘĉáĘ¿āāÖϠæ¿ĜϠĨĜÖÒϠĤæÖϠ
ÒéáéĤ¿ûϠĜĤ¿ĂÒ¿ĘÒĜϠàĉĘϠ°¿ûÖĜϠĤĉϠÒÖûéĳÖĘϠ¿ϠĂÖĴϠ_ExϠ°¿ûÖĜϠ ĕĕϠĤĉϠ

ĕĘéĳ¿ĤÖϠĤÖĜĤéĂáϠéĂϠΘΖΘΘϰϠĤĉϠĕĨËûéÌϠĤÖĜĤéĂáϠéĂϠΘΖΘΙϰϠ¿ĂÒϠéĜϠĉĂϠ
ĤĘ¿ÌøϠĤĉϠÌĉĂĂÖÌĤϠÖĳÖĘĺϠ@qϠĜĨĘáÖĘĺϠéĂϠ°¿ûÖĜϠĤĉϠĤæÖϠ ĕĕϠËĺϠ
Ö¿ĘûĺϠΘΖΘΚϯϠϠqĉĜéĤéĳÖϠĨĜÖĘϠàÖÖÒË¿ÌøϠĉĂϠĤæÖϠ ĕĕϠĤæĘĉĨáæϠĤæÖϠ
û¿ĜĤϠĤĴĉϠĺÖ¿ĘĜϠĘÖàûÖÌĤĜϠĉĨĘϠĨĜÖĘЀÌÖĂĤĘÖÒϠÒÖĜéáĂϠ¿ĕĕĘĉ¿ÌæϯϠϠ
 æĘĉĨáæϠĤæÖϠ ĕĕϰϠ¿ĂÒϠËĺϠĴĉĘøéĂáϠĴéĤæϠĨĜÖĘĜϰϠĴÖϠĴéûûϠÖĂ¿ËûÖϠ
ĕÖĉĕûÖϠĤĉϠ¿ÌÌÖĜĜϠĤæÖéĘϠĕÖĘĜĉĂ¿ûϠæÖ¿ûĤæϠĘÖÌĉĘÒĜϠ¿ĂÒϠā¿øÖϠ
éĂàĉĘāÖÒϠÒÖÌéĜéĉĂĜϠ¿ËĉĨĤϠĤæÖéĘϠĤĘÖ¿ĤāÖĂĤϰϠàéĂÒϠĤæÖϠāĉĜĤϠ
¿ĕĕĘĉĕĘé¿ĤÖϠæÖ¿ûĤæÌ¿ĘÖϠĜÖĘĳéÌÖĜϠàĉĘϠĤæÖéĘϠĂÖÖÒĜϠĘÖá¿ĘÒûÖĜĜϠĉàϠ
ûĉÌ¿ĤéĉĂϠĉĘϠĜÖĤĤéĂáϰϠÌĉāāĨĂéÌ¿ĤÖϠÖààÖÌĤéĳÖûĺϠĴéĤæϠæÖ¿ûĤæÌ¿ĘÖϠ
ĕĘĉĳéÒÖĘĜϰϠĕĘĉĳéÒÖϠàÖÖÒË¿ÌøϠĉĂϠĤæÖéĘϠÌ¿ĘÖϠÖĹĕÖĘéÖĂÌÖĜϰϠĜÖûàЀ
āĉĂéĤĉĘϠĤæÖéĘϠæÖ¿ûĤæϠ¿ĂÒϠĜæ¿ĘÖϠÒ¿Ĥ¿ϠĴéĤæϠÌûéĂéÌé¿ĂĜϠ¿ĜϠĂÖÖÒÖÒϯ

e¤tϠ^HxxHe_x

^HxxHe_ϠΙ

5Ĺĕ¿ĂÒϠĤæÖϠÒéáéĤ¿ûϠ
æÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠ
ĘÖÌĉĘÒϠ¿ĂÒϠĤæÖϠĨĜÖϠ
ĉàϠÒéáéĤ¿ûϠĤĉϠéāĕĘĉĳÖϠ
æÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖ



HĂϠΘΖΘΙϠĴÖϠĕĨËûéĜæÖÒϠĤæÖϠàéĘĜĤϠ1E+°ϠtÖĜÖ¿ĘÌæϠ¿ĂÒϠ
HĂĂĉĳ¿ĤéĉĂxĤĘ¿ĤÖáĺϠĴæéÌæϠÒÖĜÌĘéËÖĜϠĉĨĘϠÌĨĘĘÖĂĤϠĴĉĘøϠ¿ĂÒϠ
ĉĨĘϠĜĤĘ¿ĤÖáéÌϠ¿éāĜϱϠĜĨĕĕĉĘĤϠĘÖĜÖ¿ĘÌæϠ¿ĂÒϠéĂĂĉĳ¿ĤéĉĂϠéĂϠæÖ¿ûĤæϠ
¿ĂÒϠÌ¿ĘÖϠéĂϠ°¿ûÖĜϲϠàĉÌĨĜϠĉĂϠėĨ¿ûéĤĺϠ¿ĂÒϠéāĕ¿ÌĤϲϠÒÖĳÖûĉĕϠ
ÖààÖÌĤéĳÖϠĕ¿ĘĤĂÖĘĜæéĕĜϲϠĕĘĉāĉĤÖϠéĂĂĉĳ¿ĤéĉĂϯϠϠ°ÖϠĴĉĘøϠĴéĤæϠ
ĉĤæÖĘϠ_ExϠĉĘá¿ĂéĜ¿ĤéĉĂĜϰϠĨĂéĳÖĘĜéĤéÖĜϰϠĤæÖϠXéàÖϠxÌéÖĂÌÖĜϠEĨËϰϠ
¿ĂÒϠéĂÒĨĜĤĘĺϠĕ¿ĘĤĂÖĘĜϠĤĉϠĜĨĕĕĉĘĤϠĘÖĜÖ¿ĘÌæϠ¿ĜĜÖĤĜϠûéøÖϠĤæÖϠ
x HXϠÒ¿Ĥ¿Ë¿ĂøϯϠϠHĂϠΘΖΘΙϠĴÖϠÌĘÖ¿ĤÖÒϠ¿ϠĂÖĴϠĘÖĜÖ¿ĘÌæϠ¿ĂÒϠ
éĂĂĉĳ¿ĤéĉĂϠàĨĂÌĤéĉĂϠĴéĤæéĂϠĉĨĘϠĉĘá¿ĂéĜ¿ĤéĉĂϠĤĉϠéāĕûÖāÖĂĤϠĉĨĘϠ
ĂÖĴϠĜĤĘ¿ĤÖáĺϰϠ¿ÒĉĕĤÖÒϠ¿ϠĂÖĴϠHqϠqĉûéÌĺϰϠ¿ĂÒϠÖĜĤ¿ËûéĜæÖÒϠ¿Ϡ
ĘÖĜÖ¿ĘÌæϠ¿ĂÒϠéĂĂĉĳ¿ĤéĉĂϠĕ¿ĤæĴ¿ĺϠĴæéÌæϠĴÖϠĴéûûϠĨĜÖϠĤĉϠ
ĕĘéĉĘéĤéĜÖϠ¿ĂÒϠā¿Ă¿áÖϠĕĘĉĕĉĜ¿ûĜϰϠĕĘĉôÖÌĤĜϠ¿ĂÒϠĕ¿ĘĤĂÖĘĜæéĕĜϯϠ

°ÖϠÒÖûéĳÖĘϠéĂàĉĘā¿ĤéĉĂϠĜÖĘĳéÌÖĜϰϠÒ¿Ĥ¿ϠéĂĜéáæĤĜϠ¿ĂÒϠ
Ò¿ĜæËĉ¿ĘÒĜϠĤĉϠĕ¿ĘĤĂÖĘĜϠ¿ÌĘĉĜĜϠ°¿ûÖĜϠ¿ĂÒϠĴÖϠĕĨËûéĜæϠĉààéÌé¿ûϠ
ĜĤ¿ĤéĜĤéÌĜϠĘÖû¿ĤéĂáϠĤĉϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠéĂϠ°¿ûÖĜϯϠϠ æéĜϠæÖûĕĜϠĉĨĘϠ
ĕ¿ĘĤĂÖĘĜϰϠûéøÖϠ_ExϠÒÖûéĳÖĘĺϠĉĘá¿ĂéĜ¿ĤéĉĂĜϰϠĤĉϠÒÖûéĳÖĘϠāĉĘÖϠ
ĳ¿ûĨÖϠàĘĉāϠÒ¿Ĥ¿ϰϠĨĜéĂáϠéĂàĉĘā¿ĤéĉĂϠĤĉĉûĜϠĴæéÌæϠĴÖϠÌĉЀ
ÒÖĳÖûĉĕϠĴéĤæϠĨĜÖĘĜϯϠϠ°ÖϠæ¿ĳÖϠĜĤ¿ĘĤÖÒϠāĉĳéĂáϠĉĨĘϠ¿Ă¿ûĺĤéÌĜϠ
Ò¿Ĥ¿ĜĤĉĘÖϠĤĉϠĤæÖϠ_1tϠqû¿ĤàĉĘāϰϠ¿ĂÒϠĴÖϠæ¿ĳÖϠĨĜÖÒϠûĉĴЀÌĉÒÖϠ
ĤĉĉûĜϠàĘĉāϠ^éÌĘĉĜĉàĤϠ¿ĂÒϠĉĤæÖĘĜϠĤĉϠ¿ÌÌÖûÖĘ¿ĤÖϠĉĨĘϠ
ÒÖĳÖûĉĕāÖĂĤϠĉàϠÒ¿ĜæËĉ¿ĘÒĜϰϠàĉĘÖÌ¿ĜĤéĂáϠ¿ĂÒϠāĉÒÖûûéĂáϯϠϠ
 æĘĉĨáæϠĤæÖϠ Òĳ¿ĂÌÖÒϠ Ă¿ûĺĤéÌĜϠXÖ¿ĘĂéĂáϠqĘĉáĘ¿āāÖϠĴÖϠ¿ĘÖϠ
éĂĳÖĜĤéĂáϠéĂϠĤæÖϠàĨĤĨĘÖϠĜøéûûĜϠĴÖϠĴéûûϠĂÖÖÒϠĤĉϠĨĜÖϠĂÖĴϠÒ¿Ĥ¿Ϡ¿ĂÒϠ
¿ĘĤéàéÌé¿ûϠéĂĤÖûûéáÖĂÌÖϠĤÖÌæĂĉûĉáéÖĜϯϠϠ°ÖϠ¿ûĜĉϠĴĉĘøϠÌûĉĜÖûĺϠĴéĤæϠ
ĤæÖϠ¯¿ûĨÖϠéĂϠEÖ¿ûĤæϠqĘĉáĘ¿āāÖϰϠàĉĘϠÖĹ¿āĕûÖϠËĺϠÌĉЀ
ÒÖĳÖûĉĕéĂáϠÒ¿ĜæËĉ¿ĘÒĜϠĴæéÌæϠÌĉāËéĂÖϠĜĺĜĤÖāϠ¿ĂÒϠĕ¿ĤéÖĂĤϠ
ĕĘĉĳéÒÖÒϠĉĨĤÌĉāÖĜϠÒ¿Ĥ¿ϲϠĤĉϠàĉÌĨĜϠĉĂϠĜĕÖÌéàéÌϠÌûéĂéÌ¿ûϠ¿ĘÖ¿ĜϠ

¿ĂÒϠĴæ¿ĤϠā¿ĤĤÖĘĜϠĤĉϠĕ¿ĤéÖĂĤĜϰϠ¿ĜϠĜÖĤϠĉĨĤϠéĂϠ ϠEÖ¿ûĤæéÖĘϠ°¿ûÖĜe¤tϠ^HxxHe_x

^HxxHe_ϠΚ

1ĘéĳÖϠËÖĤĤÖĘϠĳ¿ûĨÖϠ
¿ĂÒϠĉĨĤÌĉāÖĜϠ
ĤæĘĉĨáæϠéĂĂĉĳ¿ĤéĉĂ



qÖĉĕûÖϠ¿ĂÒϠÌĨûĤĨĘÖϠéĜϠĤæÖϠāĉĜĤϠéāĕĉĘĤ¿ĂĤϠĤæéĂáϠàĉĘϠĨĜϠ¿ĜϠ¿ĂϠ
ĉĘá¿ĂéĜ¿ĤéĉĂϯϠϠ ĜϠ¿ĂϠĉĘá¿ĂéĜ¿ĤéĉĂϰϠĴÖϠÌ¿ĂĂĉĤϠ¿ÌæéÖĳÖϠĉĨĘϠ
ĜĤĘ¿ĤÖáéÌϠ¿éāĜϠĴéĤæĉĨĤϠĤæÖϠĜĨĕĕĉĘĤϠĉàϠĉĨĘϠĜĤ¿ààϯϠϠ°ÖϠ¿ĘÖϠ
ĘÖÌĉáĂéĜÖÒϠ¿ĜϠ¿ϠáĘÖ¿ĤϠĕû¿ÌÖϠĤĉϠĴĉĘøϰϠ¿ĂÒϠĴÖϠĴéûûϠā¿éĂĤ¿éĂϠĤæ¿ĤϠ
ĘÖĕĨĤ¿ĤéĉĂϯϠHĂϠΘΖΘΘϠĴÖϠĕĨËûéĜæÖÒϠĉĨĘϠàéĘĜĤϠ1E+°ϠqÖĉĕûÖϠ¿ĂÒϠ
eĘá¿ĂéĜ¿ĤéĉĂ¿ûϠ1ÖĳÖûĉĕāÖĂĤϠxĤĘ¿ĤÖáĺϰϠĴæéÌæϠĜĤĘĨÌĤĨĘÖĜϠĉĨĘϠ
ĴĉĘøϠéĂϠĤæéĜϠ¿ĘÖ¿Ϡ¿ĘĉĨĂÒϠĕĘéĉĘéĤéÖĜϱϠ¿ϠáĘÖ¿ĤϠĉĘá¿ĂéĜ¿ĤéĉĂϠĤĉϠ
ĴĉĘøϠàĉĘϰϠĜĤĘ¿ĤÖáéÌϠĴĉĘøàĉĘÌÖϠĕû¿ĂĂéĂáϰϠáĘĉĴéĂáϠĉĨĘϠĉĴĂϠ
Ĥ¿ûÖĂĤϰϠĴÖûûËÖéĂáϠ¿ĂÒϠÖĂá¿áÖāÖĂĤϰϠĂÖĴϠĴ¿ĺĜϠĉàϠĴĉĘøéĂáϰϠ¿ĂÒϠ
ÖĹĤĘ¿ĉĘÒéĂ¿ĘĺϠûÖ¿ÒÖĘĜæéĕϯϠϠ

HĂϠΘΖΘΙϠĴÖϠĜĤĘÖĂáĤæÖĂÖÒϠĉĨĘϠ¿ĕĕĘÖĂĤéÌÖĜæéĕϰϠáĘ¿ÒĨ¿ĤÖϠ¿ĂÒϠ
ûÖ¿ÒÖĘĜæéĕϠÒÖĳÖûĉĕāÖĂĤϠĕĘĉáĘ¿āāÖĜϯϠϠ°ÖϠĕĨËûéĜæÖÒϠ¿ĂϠ
ÖėĨ¿ûéĤĺϠ¿ĂÒϠÒéĳÖĘĜéĤĺϠĜĤĘ¿ĤÖáĺϠ¿ĂÒϠĴÖϠæ¿ĳÖϠā¿ÒÖϠĕĘĉáĘÖĜĜϠ
ĉĂϠĨĜéĂáϠ¿ĂÒϠĕĘĉāĉĤéĂáϠĤæÖϠ°ÖûĜæϠX¿ĂáĨ¿áÖϠéĂϠĉĨĘϠ
ĉĘá¿ĂéĜ¿ĤéĉĂϯϠϠϠ°ÖϠæ¿ĳÖϠĨĕÒ¿ĤÖÒϠĉĨĘϠ*ĉ¿ĘÒϠĉĂϠĉĨĘϠĕû¿ĂĜϠĤĉϠ
Ìæ¿ĂáÖϠĤæÖϠĴ¿ĺϠĴÖϠĴĉĘøϰϠéĂϠĕ¿ĘĤéÌĨû¿ĘϠ¿ϠОĜæéàĤϠĤĉϠĕĘĉÒĨÌĤПϠĉàϠ
Ĝā¿ûûϠ¿áéûÖϠĤÖ¿āĜϠĉĘá¿ĂéĜÖÒϠ¿ĘĉĨĂÒϠĕ¿ĘĤéÌĨû¿ĘϠÒéáéĤ¿ûϠĜÖĘĳéÌÖĜϰϠ
ĴæéÌæϠéĜϠĜĨĕĕĉĘĤÖÒϠËĺϠĤæÖϠ1éáéĤ¿ûϠxĤ¿ĂÒ¿ĘÒĜϠàĉĘϠ°¿ûÖĜϯϠ

?éĂ¿ĂÌÖéĜϠ¿ϠøÖĺϠĕĘéĉĘéĤĺϠ¿ĂÒϠÌæ¿ûûÖĂáÖϠàĉĘϠĨĜϯϠϠ°ÖϠæ¿ĳÖϠ
ĴĉĘøÖÒϠĴéĤæϠ°ÖûĜæϠ@ĉĳÖĘĂāÖĂĤϠ¿ĂÒϠÒÖûéĳÖĘĺϠĕ¿ĘĤĂÖĘĜϠĤĉϠàéĂÒϠ
ÖààéÌéÖĂÌĺϠĜ¿ĳéĂáĜϠ¿ĂÒϠĤĉϠĕĘéĉĘéĤéĜÖϠÒéáéĤ¿ûϠéĂĳÖĜĤāÖĂĤϰϠ
ÖĂĜĨĘéĂáϠĴÖϠāÖÖĤϠĉĨĘϠĜĤ¿ĤĨĤĉĘĺϠÒĨĤĺϠĤĉϠÒÖûéĳÖĘϠàéĂ¿ĂÌé¿ûûĺϯϠϠ
°ÖϠ¿ĘÖϠËÖĂÌæā¿ĘøéĂáϠÒéáéĤ¿ûϠĜĕÖĂÒϠ¿ÌĘĉĜĜϠ_ExϠ°¿ûÖĜϠ¿ĂÒϠĴéûûϠ
ĨĜÖϠĤæéĜϠĤĉϠĘÖĜĕĉĂÒϠĤĉϠÒéáéĤ¿ûϠÌĉĜĤϠĕĘÖĜĜĨĘÖĜϰϠ¿ĂÒϠĤĉϠĜĨĕĕĉĘĤϠ

ĉĨĘϠĤĘ¿ĂĜéĤéĉĂϠàĘĉāϠÌ¿ĕéĤ¿ûϠĤĉϠĘÖĳÖĂĨÖϠàĨĂÒéĂáϰϠÒĘéĳÖĂϠËĺϠĤæÖϠ
ĜæéàĤϠĤĉϠÌûĉĨÒϯϠϠ°éĤæϠĜĨĕĕĉĘĤϠàĉĘāϠ°ÖûĜæϠ@ĉĳÖĘĂāÖĂĤϰϠĴÖϠ¿ĘÖϠ
ĤĘ¿ĂĜéĤéĉĂéĂáϠàĘĉāϠ¿ϠĕĘĉôÖÌĤϠĤĉϠ¿ϠĕĘĉÒĨÌĤϠË¿ĜÖÒϠ¿ĕĕĘĉ¿ÌæϠĤĉϠ
ÒÖûéĳÖĘéĂáϠÒéáéĤ¿ûϠĜÖĘĳéÌÖĜϰϠĴæéÌæϠĴéûûϠĂÖÖÒϠ¿ϠĜæéàĤϠĤĉϠûĉĂáÖĘϠ
ĤÖĘāϠàĨĂÒéĂáϠÌÖĘĤ¿éĂĤĺϯϠϠϠ

eĨĘϠàĨĂÒéĂáϠāĉÒÖûϠéĜϠÌĉāĕûÖĹϰϠ¿ĂÒϠĴÖϠ¿ĘÖϠĴĉĘøéĂáϠĴéĤæϠ°ÖûĜæϠ
@ĉĳÖĘĂāÖĂĤϠĤĉϠÖĹĕûĉĘÖϠæĉĴϠĴÖϠÌĉĨûÒϠĜĤĘÖ¿āûéĂÖϠ¿ĂÒϠĜéāĕûéàĺϠ
ĤæéĜϯϠ æĘĉĨáæϠĉĨĘϠàéĂ¿ĂÌÖϠàĨĂÌĤéĉĂϠĴÖϠ¿ĘÖϠ¿ûĜĉϠÒÖĳÖûĉĕéĂáϠĉĨĘϠ
¿ĕĕĘĉ¿ÌæϠĤĉϠËÖĂÖàéĤĜϠā¿Ă¿áÖāÖĂĤϰϠàĉĘϠÖĹ¿āĕûÖϠĤæĘĉĨáæϠ¿Ϡ
ĂÖĴϠËÖĂÖàéĤĜϠàĘ¿āÖĴĉĘøϠĴæéÌæϠĴÖϠĴéûûϠĨĜÖϠĤĉϠĜĨĕĕĉĘĤϠÒéáéĤ¿ûϠ
ËĨĜéĂÖĜĜϠÌ¿ĜÖĜϠ¿ĂÒϠĤĉϠĤĘ¿ÌøϠËÖĂÖàéĤĜϠĘÖ¿ûéĜ¿ĤéĉĂϯϠϠϠ

eĨĘϠÌĉāāéĤāÖĂĤϠĤĉϠĜĨĜĤ¿éĂ¿ËéûéĤĺϠéĂÌûĨÒÖĜϠĉĨĘϠÒĨĤéÖĜϠĨĂÒÖĘϠ
ĤæÖϠ°ÖûûЀ*ÖéĂáϠĉàϠ?ĨĤĨĘÖϠ@ÖĂÖĘ¿ĤéĉĂĜϠ ÌĤϰϠĉĨĘϠ
ÒÖÌ¿ĘËĉĂéĜ¿ĤéĉĂϠĜĤĘ¿ĤÖáĺϰϠ¿ĂÒϠĉĨĘϠĴĉĘøϠĤĉϠĜĨĕĕĉĘĤϠĤæÖϠ
àĉĨĂÒ¿ĤéĉĂ¿ûϠÖÌĉĂĉāĺϠĤæĘĉĨáæϠĉĨĘϠĘÖÌĘĨéĤāÖĂĤϰϠĕ¿ĘĤĂÖĘĜæéĕĜϠ
¿ĂÒϠĜĨĕĕûĺϠÌæ¿éĂϯ

e¤tϠ^HxxHe_x

^HxxHe_ϠΛ

*ÖϠĤæÖϠĤĘĨĜĤÖÒϠ
ĜĤĘ¿ĤÖáéÌϠĕ¿ĘĤĂÖĘϠ
¿ĂÒϠ¿ϠæéáæϠėĨ¿ûéĤĺϰϠ
éĂÌûĨĜéĳÖϠ¿ĂÒϠ
¿āËéĤéĉĨĜϠ
ĉĘá¿ĂéĜ¿ĤéĉĂ



HĂϠΘΖΘΙϠĴÖϠĨĕÒ¿ĤÖÒϠĉĨĘϠĜĤ¿øÖæĉûÒÖĘϠÖĂá¿áÖāÖĂĤϠĕû¿ĂϰϠ
ĘÖÌĘĨéĤÖÒϠĤĉϠ¿ϠĂÖĴϠĜĤ¿øÖæĉûÒÖĘϠÖĂá¿áÖāÖĂĤϠĤÖ¿āϰϠÌĘÖ¿ĤÖÒϠ¿Ϡ
ĂÖĴϠĜĤĘ¿ĤÖáéÌϠĕ¿ĘĤĂÖĘϠĜĨĕĕûéÖĘϠàĘ¿āÖĴĉĘøϰϠ¿ĂÒϠÖĂĤÖĘÖÒϠéĂĤĉϠ¿Ϡ
àĉĘā¿ûϠĕ¿ĘĤĂÖĘĜæéĕϠ¿áĘÖÖāÖĂĤϠĴéĤæϠĤæÖϠ+ÖĂĤĘÖϠàĉĘϠ1éáéĤ¿ûϠ
qĨËûéÌϠxÖĘĳéÌÖĜϯϠ*ÖéĂáϠ¿ϠĤĘĨĜĤÖÒϠĜĤĘ¿ĤÖáéÌϠĕ¿ĘĤĂÖĘϠéĜϠÖĜĜÖĂĤé¿ûϠ
ËÖÌ¿ĨĜÖϠĴÖϠÒÖĕÖĂÒϠĉĂϠĉĨĘϠĜĨĕĕûéÖĘϠĕ¿ĘĤĂÖĘĜϠ¿ĂÒϠĉĨĘϠÒÖûéĳÖĘĺϠ
ĕ¿ĘĤĂÖĘĜϠĤĉϠ¿ÌæéÖĳÖϠĉĨĘϠĜĤĘ¿ĤÖáéÌϠ¿éāĜϰϠĴéĤæĉĨĤϠĤæÖāϠĴÖϠ
Ì¿ĂĂĉĤϠÒÖûéĳÖĘϠ¿Ϡĕû¿ĤàĉĘāϠàĉĘϠÒéáéĤ¿ûϠĤĘ¿ĂĜàĉĘā¿ĤéĉĂϠ¿ĂÒϠæéáæϠ
ėĨ¿ûéĤĺϠÒéáéĤ¿ûϠĜÖĘĳéÌÖĜϰϠĂĉĘϠĴéûûϠĉĨĘϠĜÖĘĳéÌÖĜϠÒÖûéĳÖĘϠËÖĂÖàéĤĜϰϠ
éāĕĘĉĳÖϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĜÖĘĳéÌÖĜϰϠĉĘϠĕĘĉāĉĤÖϠæÖ¿ûĤæϠ¿ĂÒϠ
ĴÖûûËÖéĂáϯϠϠ

°ÖϠÒĘéĳÖϠėĨ¿ûéĤĺϠ¿ĂÒϠĜ¿àÖĤĺϠéĂϠĉĨĘϠĉĴĂϠĉĘá¿ĂéĜ¿ĤéĉĂϰϠéĂϠĤæÖϠ
ÒéáéĤ¿ûϠĜÖĘĳéÌÖĜϠĴÖϠĕĘĉĳéÒÖϰϠ¿ĂÒϠĤæĘĉĨáæϠæĉĴϠĤæĉĜÖϠĜÖĘĳéÌÖĜϠ
¿ĘÖϠĨĜÖÒϠËĺϠĕ¿ĘĤĂÖĘĜϠĤĉϠÒÖûéĳÖĘϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϯϠϠ°ÖϠæ¿ĳÖϠ¿ĂϠ
éĂĤÖĘĂ¿ûϠėĨ¿ûéĤĺϠàĘ¿āÖĴĉĘøϠ¿ĂÒϠĴÖϠā¿éĂĤ¿éĂϠÌÖĘĤéàéÌ¿ĤéĉĂϠ
¿á¿éĂĜĤϠHxeϠ¿ĂÒϠĉĤæÖĘϠėĨ¿ûéĤĺϠĜĤ¿ĂÒ¿ĘÒĜϯϠ°ÖϠéāĕûÖāÖĂĤϠ¿ĂÒϠ
ĘÖĕĉĘĤϠ¿ĂĂĨ¿ûûĺϠ¿á¿éĂĜĤϠĤæÖϠĜĤ¿ĤĨĤĉĘĺϠ1ĨĤĺϠĉàϠsĨ¿ûéĤĺϰϠĴæéÌæϠ
ĜĤĘÖĂáĤæÖĂĜϠĤæÖϠĳĉéÌÖϠĉàϠÌéĤéĿÖĂĜϰϠéĂĤĘĉÒĨÌÖĜϠ¿ϠÒĨĤĺϠĉàϠ
Ì¿ĂÒĉĨĘϰϠ¿ĂÒϠĘÖéĂàĉĘÌÖĜϠĤæÖϠÖĹéĜĤéĂáϠÒĨĤĺϠĉàϠėĨ¿ûéĤĺϠĉĂϠ_ExϠ
ËĉÒéÖĜϯ

ĜϠ¿ϠĂÖĴϠĉĘá¿ĂéĜ¿ĤéĉĂϰϠÖĜĤ¿ËûéĜæÖÒϠéĂϠΘΖΘΗϰϠĴÖϠæ¿ĳÖϠā¿ÒÖϠ
ĜĤĘĉĂáϠáĉĳÖĘĂ¿ĂÌÖϰϠĕÖĘàĉĘā¿ĂÌÖϠ¿ĂÒϠ¿ĜĜĨĘ¿ĂÌÖϠ¿ĂϠÖ¿ĘûĺϠ
ĕĘéĉĘéĤĺϯϠϠ°ÖϠæ¿ĳÖϠĘÖÌÖéĳÖÒϠĕĉĜéĤéĳÖϠÖĂÒĉĘĜÖāÖĂĤϠàĘĉāϠĉĨĘϠ
*ĉ¿ĘÒϰϠÖĳéÒÖĂÌÖÒϠËĺϠéĂÒÖĕÖĂÒÖĂĤϠéĂĤÖĘĂ¿ûϠ¿ĨÒéĤϠ¿ĂÒϠ ĨÒéĤϠ
°¿ûÖĜϠĘÖĕĉĘĤĜϯϠϠHĂϠΘΖΘΙϠĴÖϠæ¿ĳÖϠĜĤĘÖĂáĤæÖĂÖÒϠĉĨĘϠĉĳÖĘĜéáæĤϠ
¿ĂÒϠ¿ĜĜĨĘ¿ĂÌÖϠĉàϠĕĘĉáĘ¿āāÖĜϠéĂϠĘÖĜĕĉĂĜÖϠĤĉϠĤæÖϠĂĨāËÖĘϠ¿ĂÒϠ

ĜÌ¿ûÖϠĉàϠĂÖĴϠÒéáéĤ¿ûϠĤĘ¿ĂĜàĉĘā¿ĤéĉĂϠéĂéĤé¿ĤéĳÖĜϠЂĴÖϠæ¿ĳÖϠ
ÖĜĤ¿ËûéĜæÖÒϠ¿ϠĂÖĴϠ1éáéĤ¿ûϠqĘĉáĘ¿āāÖĜϠ^¿Ă¿áÖāÖĂĤϠeààéÌÖϰϠ
ĘÖÌĉĂàéáĨĘÖÒϠĉĨĘϠĕĉĘĤàĉûéĉϠĉĳÖĘĜéáæĤϠ¿ĘĘ¿ĂáÖāÖĂĤĜϰϠ¿ĂÒϠ
ÖĜĤ¿ËûéĜæÖÒϠ¿ϠĂÖĴϠ¿ĜĜĨĘ¿ĂÌÖϠĜĨËЀÌĉāāéĤĤÖÖϠĉàϠĤæÖϠ*ĉ¿ĘÒϰϠ
ĴæéÌæϠāÖÖĤĜϠéĂϠĕĨËûéÌϯ

e¤tϠ^HxxHe_x

^HxxHe_ϠΛ

*ÖϠĤæÖϠĤĘĨĜĤÖÒϠ
ĜĤĘ¿ĤÖáéÌϠĕ¿ĘĤĂÖĘϠ
¿ĂÒϠ¿ϠæéáæϠėĨ¿ûéĤĺϰϠ
éĂÌûĨĜéĳÖϠ¿ĂÒϠ
¿āËéĤéĉĨĜϠ
ĉĘá¿ĂéĜ¿ĤéĉĂ



 æéĜϠĜĤĘ¿ĤÖáĺϠĜÖĤĜϠĉĨĤϠĉĨĘϠûĉĂáÖĘϠĤÖĘāĜĤĘ¿ĤÖáéÌϠĉËôÖÌĤéĳÖĜϠàĉĘϠ
ΘΖΙΖϰϠÌĉĳÖĘéĂáϠĤĴĉϠàĨûûϠH^ qϠÌĺÌûÖĜϯϠ?ĉĘϠÖ¿ÌæϠĉàϠĉĨĘϠàéĳÖϠ
ĜĤĘ¿ĤÖáéÌϠāéĜĜéĉĂĜϠĴÖϠÒÖĜÌĘéËÖϠæéáæϠûÖĳÖûϠĉËôÖÌĤéĳÖĜϰϠĴæéÌæϠ
ËĨéûÒϠĉĂϠĴæ¿ĤϠĴÖϠ¿ĘÖϠ¿ûĘÖ¿ÒĺϠÒĉéĂáϰϠ¿ĂÒϠáĉϠËÖĺĉĂÒϠĴæ¿ĤϠĴÖϠ
Ì¿ĂϠ¿ÌæéÖĳÖϠéĂϠ¿ϠĜéĂáûÖϠĤæĘÖÖЀĺÖ¿ĘϠH^ qϠÌĺÌûÖϯϠ°ÖϠĜĨĕĕĉĘĤϠ
ĤæÖĜÖϠĴéĤæϠĤæÖϠĤ¿ĂáéËûÖϠĉĨĤÌĉāÖĜϠĴæéÌæϠĘÖĜĨûĤϠàĘĉāϠ
¿ÌæéÖĳéĂáϠĤæĉĜÖϠĜĤĘ¿ĤÖáéÌϠĉËôÖÌĤéĳÖĜϰϠĤæÖϠĘÖĜĨûĤéĂáϠËÖĂÖàéĤĜϰϠ
ĜĉāÖĤéāÖĜϠéĂϠĉĨĘϠĉĴĂϠĉĘá¿ĂéĜ¿ĤéĉĂϠËĨĤϠāĉĜĤûĺϠàĉĘϠĉĨĘϠ
ĕ¿ĘĤĂÖĘĜϠ¿ĂÒϠĕÖĉĕûÖϠéĂϠ°¿ûÖĜϯϠ

ûéáĂÖÒϠĤĉϠĉĨĘϠĜĤĘ¿ĤÖáéÌϠ¿ĕĕĘĉ¿ÌæϰϠéĂϠΘΖΘΚϠĴÖϠĴéûûϠĕĨËûéĜæϠĉĨĘϠ
àĘ¿āÖĴĉĘøϠ¿ĕĕĘĉ¿ÌæϠĤĉϠā¿Ă¿áéĂáϠĕÖĘàĉĘā¿ĂÌÖϠ¿ĂÒϠĘÖĕĉĘĤéĂáϠ
ĉĂϠËÖĂÖàéĤĜϰϠ¿ĂÒϠĴÖϠĴéûûϠĴĉĘøϠĴéĤæϠ°ÖûĜæϠ@ĉĳÖĘĂāÖĂĤϠ¿ĂÒϠĉĨĘϠ
ÒÖûéĳÖĘĺϠĕ¿ĘĤĂÖĘĜϠĤĉϠÖĂĜĨĘÖϠĤæ¿ĤϠÒéáéĤ¿ûϠĤĘ¿ĂĜàĉĘā¿ĤéĉĂϠ
ĕĘĉáĘ¿āāÖĜϠ¿ĘÖϠ¿ûĜĉϠ¿ûéáĂÖÒϯϠϠ°ÖϠĴéûûϠÖĹĕûĉĘÖϠĴ¿ĺĜϠéĂϠĴæéÌæϠ
ĴÖϠÌ¿ĂϠā¿øÖϠËĨĜéĂÖĜĜϠÌ¿ĜÖĜϠ¿ĂÒϠéĂĳÖĜĤāÖĂĤϠĕĘĉĕĉĜ¿ûĜϠāĉĘÖϠ
ÒéĘÖÌĤûĺϠ¿ûéáĂÖÒϠĤĉϠĜĤĘ¿ĤÖáéÌϠĕĘéĉĘéĤéÖĜϰϠ¿ĂÒϠĤĉϠ¿áéûÖϠÒéáéĤ¿ûϠ
ÒÖûéĳÖĘĺϯ

e¤tϠx t  5@H+Ϡ
e*S5+ H¯5xϱϠx¤^^ t¶

qĘĉĳéÒÖϠ¿Ϡĕû¿ĤàĉĘāϠàĉĘϠÖĂ¿ËûéĂáϠÒéáéĤ¿ûϠĤĘ¿ĂĜàĉĘā¿ĤéĉĂ

Ϲ^ĉĳÖϠ¿ûûϠĉĨĘϠÒ¿Ĥ¿ϠĜĤĉĘÖĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϠĤĉϠĤæÖϠ_1tϠ1¿Ĥ¿Ϡĕû¿ĤàĉĘāϠĤĉϠÌĘÖ¿ĤÖϠ¿ϠĜéĂáûÖϠĂ¿ĤéĉĂ¿ûϠ+ûéĂéÌ¿ûϠ1¿Ĥ¿Ϡ
tÖĕĉĜéĤĉĘĺ
ϹtÖÒÖĜéáĂϠĉĨĘϠ¿ĕĕûéÌ¿ĤéĉĂĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϠĤĉϠ¿ϠÌûÖ¿ĂϠĉĕÖĂϠ¿ĘÌæéĤÖÌĤĨĘÖϠË¿ĜÖÒϠĉĂϠĜĤ¿ĂÒ¿ĘÒĜϠĴæéÌæϠéĜϠĜÖÌĨĘÖϠ
ËĺϠÒÖĜéáĂ
Ϲ5ĹĤÖĂÒϠÒ¿Ĥ¿ϠĜĤ¿ĂÒ¿ĘÒĜϠ¿ĂÒϠÒ¿Ĥ¿ϠÌĉāĕĉĂÖĂĤĜϠĤĉϠĜĉÌé¿ûϠÌ¿ĘÖϠ¿ĂÒϠĉĤæÖĘϠĕ¿ĘĤĂÖĘĜϠ
Ϲ^ĉĳÖϠ¿ûûϠĉĨĘϠûéĳÖϠĜÖĘĳéÌÖĜϠĤĉϠĤæÖϠÌûĉĨÒϠ¿ĂÒϠÌûĉĜÖϠĉĨĘϠÒ¿Ĥ¿ÌÖĂĤĘÖĜ

1ÖûéĳÖĘϠæéáæϠėĨ¿ûéĤĺϠÒéáéĤ¿ûϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠĜÖĘĳéÌÖĜ

Ϲ ûûϠĕĘÖĜÌĘéËéĂáϠ¿ĂÒϠāÖÒéÌéĂÖĜϠā¿Ă¿áÖāÖĂĤϠéĂϠ°¿ûÖĜϠéĜϠÒéáéĤ¿ûûĺϠÖĂ¿ËûÖÒ
Ϲ ûûϠĉĨĘϠÒéáéĤ¿ûϠæÖ¿ûĤæϠĜĺĜĤÖāĜϠ¿ĂÒϠā¿ôĉĘϠĜĉÌé¿ûϠÌ¿ĘÖϠĜĺĜĤÖāĜϠàûĉĴϠÒ¿Ĥ¿ϠĤĉϠ¿ĂÒϠàĘĉāϠĤæÖϠ_1tϠqû¿ĤàĉĘā
ϹeĨĘϠÌĉĘÖϠæÖ¿ûĤæϠĜÖĘĳéÌÖĜϠ¿ĘÖϠÌĉĂĜĉûéÒ¿ĤÖÒϠéĂĤĉϠ¿ϠĜéĂáûÖϠ¿ûûЀ°¿ûÖĜϠ5ûÖÌĤĘĉĂéÌϠq¿ĤéÖĂĤϠtÖÌĉĘÒϠ¿ĕĕûéÌ¿ĤéĉĂ
ϹeĨĘϠÌĉĘÖϠĜĉÌé¿ûϠÌ¿ĘÖϠĜÖĘĳéÌÖĜϠ¿ĘÖϠÌĉĂĜĉûéÒ¿ĤÖÒϠéĂĤĉϠ¿ϠĜéĂáûÖϠ¿ûûЀ°¿ûÖĜϠ5ûÖÌĤĘĉĂéÌϠxĉÌé¿ûϠ+¿ĘÖϠtÖÌĉĘÒϠ
¿ĕĕûéÌ¿ĤéĉĂ

5Ĺĕ¿ĂÒϠĤæÖϠÒéáéĤ¿ûϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĘÖÌĉĘÒϠ¿ĂÒϠĤæÖϠĨĜÖϠĉàϠÒéáéĤ¿ûϠĤĉϠéāĕĘĉĳÖϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖ

Ϲ ϠÌĉāĕĘÖæÖĂĜéĳÖϠĜéĂáûÖϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĘÖÌĉĘÒϠéĜϠĨĜÖÒϠ¿ÌĘĉĜĜϠ¿ûûϠĜÖĤĤéĂáĜϠĤæĘĉĨáæĉĨĤϠ°¿ûÖĜ
Ϲ æÖϠ_ExϠ°¿ûÖĜϠ ĕĕϠéĜϠĨĜÖÒϠĘÖáĨû¿ĘûĺϠËĺϠĉĳÖĘϠ¿ϠāéûûéĉĂϠĕÖĉĕûÖ
Ϲ¤ĜÖĘĜϠĘÖĕĉĘĤϠ¿ϠĤĉĕЀėĨ¿ĘĤéûÖϠĜ¿ĤéĜà¿ÌĤéĉĂϠàĉĘϠĉĨĘϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠĜÖĘĳéÌÖĜ

1ĘéĳÖϠËÖĤĤÖĘϠĳ¿ûĨÖĜϠ¿ĂÒϠĉĨĤÌĉāÖĜϠĤæĘĉĨáæϠéĂĂĉĳ¿ĤéĉĂ

Ϲ ĂϠ_1tϠxÖÌĨĘÖϠ1¿Ĥ¿Ϡ5ĂĳéĘĉĂāÖĂĤϠĴæéÌæϠĕĘĉĳéÒÖĜϠ¿ÌÌÖĜĜϠàĉĘϠĘÖĜÖ¿ĘÌæϠĴæéûÖϠĕĘĉĤÖÌĤéĂáϠĕĘéĳ¿Ìĺ
Ϲ ϠĂ¿ĤéĉĂ¿ûϠéĂàĉĘā¿ĤéĉĂϠ¿ĂÒϠÒ¿Ĥ¿ϠéĂĜéáæĤĜϠĜÖĘĳéÌÖϠĴæéÌæϠÒÖāĉĂĜĤĘ¿ĤÖĜϠĂÖĤϠËÖĂÖàéĤϠ¿ĂÒϠĳ¿ûĨÖ

*ÖϠĤæÖϠĤĘĨĜĤÖÒϠĜĤĘ¿ĤÖáéÌϠĕ¿ĘĤĂÖĘϠ¿ĂÒϠ¿ϠæéáæϠėĨ¿ûéĤĺϰϠéĂÌûĨĜéĳÖϠ¿ĂÒϠ¿āËéĤéĉĨĜϠĉĘá¿ĂéĜ¿ĤéĉĂ

Ϲ ĂϠ¿Ì¿ÒÖāĺϠ¿ĕĕĘĉ¿ÌæϠĤĉϠÒÖĳÖûĉĕéĂáϠĜĤ¿ààϠĤæĘĉĨáæϠĤ¿ûÖĂĤϠ¿ĂÒϠûÖ¿ÒÖĘĜæéĕϠÒÖĳÖûĉĕāÖĂĤϠĕĘĉáĘ¿āāÖĜϰϠ
¿ûéáĂÖÒϠĤĉϠ11  ϠôĉËϠà¿āéûéÖĜ
Ϲ ϠĜÖÌĨĘÖϰϠûĉĂáЀĤÖĘāϠàéĂ¿ĂÌé¿ûûĺϠĜĤ¿ËûÖϠĕĉĜéĤéĉĂ
Ϲ ϠΙΚџϠûĉĴÖĘϠÌ¿ĘËĉĂϠàĉĉĤĕĘéĂĤϠĴéĤæϠ¿ϠÌûÖ¿ĘϠĘĉĨĤÖϠĤĉϠ¿ÌæéÖĳéĂáϠĂÖĤЀĿÖĘĉ
Ϲ Ϡā¿Ă¿áÖÒϠĕéĕÖûéĂÖϠĉàϠĕĘĉáĘ¿āāÖĜϠ¿ĂÒϠĕĘĉÒĨÌĤϠĘĉ¿Òā¿ĕĜϠĴæéÌæϠéĜϠĜĨĕĕĉĘĤÖÒϠËĺϠĜĤ¿øÖæĉûÒÖĘĜ
Ϲ ĉĕϠėĨ¿ĘĤéûÖϠĜĤ¿ààϠ¿ĂÒϠĜĤ¿øÖæĉûÒÖĘϠÖĂá¿áÖāÖĂĤϠ



eĨĘϠĜĤĘ¿ĤÖáéÌϠĉËôÖÌĤéĳÖĜϠàĉĘϠĉĨĘϠàĨĤĨĘÖϠéĂàĘ¿ĜĤĘĨÌĤĨĘÖϰϠÒ¿Ĥ¿Ϡ
ĕû¿ĤàĉĘāϰϠ¿ĂÒϠĉĕÖĂϠ¿ĘÌæéĤÖÌĤĨĘÖϠ¿ĘÖϠĤĉϱ

¶ ^ĉĳÖϠ¿ûûϠĉĨĘϠÒ¿Ĥ¿ϠĜĤĉĘÖĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϠĤĉϠĤæÖϠ_1tϠ1¿Ĥ¿Ϡ
ĕû¿ĤàĉĘāϠĤĉϠÌĘÖ¿ĤÖϠ¿ϠĜéĂáûÖϠĂ¿ĤéĉĂ¿ûϠ+ûéĂéÌ¿ûϠ1¿Ĥ¿Ϡ
tÖĕĉĜéĤĉĘĺ

¶ tÖÒÖĜéáĂϠĉĨĘϠ¿ĕĕûéÌ¿ĤéĉĂĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϠĤĉϠ¿ϠÌûÖ¿ĂϠ
ĉĕÖĂϠ¿ĘÌæéĤÖÌĤĨĘÖϠË¿ĜÖÒϠĉĂϠĜĤ¿ĂÒ¿ĘÒĜĴæéÌæϠéĜϠ
ĜÖÌĨĘÖϠËĺϠÒÖĜéáĂ

¶ 5ĹĤÖĂÒϠÒ¿Ĥ¿ϠĜĤ¿ĂÒ¿ĘÒĜϠ¿ĂÒϠÒ¿Ĥ¿ϠÌĉāĕĉĂÖĂĤĜϠĤĉϠ
ĜĉÌé¿ûϠÌ¿ĘÖϠ¿ĂÒϠĉĤæÖĘϠĕ¿ĘĤĂÖĘĜ

¶ ^ĉĳÖϠ¿ûûϠĉĨĘϠûéĳÖϠĜÖĘĳéÌÖĜϠĤĉϠĤæÖϠÌûĉĨÒϠ¿ĂÒϠÌûĉĜÖϠĉĨĘϠ
Ò¿Ĥ¿ÌÖĂĤĘÖĜ

°ÖϠ¿ĘÖϠ¿ûĘÖ¿ÒĺϠā¿øéĂáϠĕĘĉáĘÖĜĜϠĤĉĴ¿ĘÒĜϠ¿ÌæéÖĳéĂáϠĤæÖĜÖϠ
¿éāĜϰϠĴæéÌæϠĴéûûϠÒÖûéĳÖĘϠéāĕĉĘĤ¿ĂĤϠĉĨĤÌĉāÖĜϰϠāĉĜĤϠĉàϠ¿ûûϠĤæÖϠ
ÒÖÌĉāāéĜĜéĉĂéĂáϠĉàϠûÖá¿ÌĺϠéĂàĘ¿ĜĤĘĨÌĤĨĘÖϠ¿ĂÒϠ¿ϠĘÖÒĨÌĤéĉĂϠéĂϠ
ОĤÖÌæĂéÌ¿ûϠÒÖËĤПϯ  æéĜϠĴéûûϠĘÖÒĨÌÖϠĤæÖϠÌĉĜĤϠĉàϠéĂàĘ¿ĜĤĘĨÌĤĨĘÖϰϠ
ĘÖÒĨÌÖϠÒÖĕÖĂÒÖĂÌéÖĜϠĉĂϠĤæéĘÒϠĕ¿ĘĤĺϠĜĺĜĤÖāĜϰϠĘÖÒĨÌÖϠ
ÌĉāĕûÖĹéĤĺϰϠ¿ĂÒϠéāĕĘĉĳÖϠÌĺËÖĘϠĜÖÌĨĘéĤĺϯ ϠāĉÒÖĘĂϠ
éĂàĘ¿ĜĤĘĨÌĤĨĘÖϠ¿ĂÒϠ¿ĘÌæéĤÖÌĤĨĘÖϰϠĴæéÌæϠéĜϠĜÖÌĨĘÖϠËĺϠÒÖĜéáĂϰϠ
ĴéûûϠÖĂ¿ËûÖϠĨĜϠĤĉϠĜĤĘÖ¿āûéĂÖϠ¿ĜĜĨĘ¿ĂÌÖϠĕĘĉÌÖĜĜÖĜϠ¿ĂÒϠ
¿ĨĤĉā¿ĤÖϠĤÖĜĤéĂáϰϠĜĕÖÖÒéĂáϠĨĕϠÒÖĳÖûĉĕāÖĂĤϠ¿ĂÒϠÖĂ¿ËûéĂáϠ¿ĂϠ
¿áéûÖϠĕĘĉÒĨÌĤϠ¿ĕĕĘĉ¿Ìæϯ ϠĜĤ¿ĂÒ¿ĘÒĜЀË¿ĜÖÒϠ¿ĘÌæéĤÖÌĤĨĘÖϠĴéûûϠ
¿ÌÌÖûÖĘ¿ĤÖϠéĂĤÖáĘ¿ĤéĉĂϠ¿ĂÒϠā¿øÖϠéĤϠÖ¿ĜéÖĘϠàĉĘϠÒéààÖĘÖĂĤϠ

¿ĕĕûéÌ¿ĤéĉĂĜϠĤĉϠĴĉĘøϠĤĉáÖĤæÖĘϯ +ûĉĨÒϠË¿ĜÖÒϠÒ¿Ĥ¿ϠĜĤĉĘÖĜϠ¿ĂÒϠ
ĜÖĘĳéÌÖĜϠĴéûûϠËÖϠĜÌ¿û¿ËûÖϰϠĴéûûϠæ¿ĳÖϠāĉĘÖϠÌ¿ĕ¿ËéûéĤĺϰϠ¿ĂÒϠĴéûûϠ
ÖĂ¿ËûÖϠĨĜϠĤĉϠÌĉāËéĂÖϠû¿ĘáÖϠÒ¿Ĥ¿ĜÖĤĜϠ¿ĂÒϠĤĉϠĨĜÖϠĂÖĴϠ HϠ
ĤÖÌæĂĉûĉáéÖĜϯ 5ĜĤ¿ËûéĜæéĂáϠ¿Ϡ+ûĉĨÒϠ+ÖĂĤĘÖϠĉàϠ5ĹÌÖûûÖĂÌÖϠĴéûûϠ
ËĘéĂáϠĤĉáÖĤæÖĘϠÖĹĕÖĘĤéĜÖϰϠ¿ÌÌÖûÖĘ¿ĤéĂáϠĤæéĜϠ¿ÒĉĕĤéĉĂϠËĉĤæϠ
ĴéĤæéĂϠ1E+°Ϡ¿ĂÒϠéĂϠĉĨĘϠĕ¿ĘĤĂÖĘϠĉĘá¿ĂéĜ¿ĤéĉĂĜϰϠà¿ÌéûéĤ¿ĤéĂáϠ
ĂÖĴϠĴ¿ĺĜϠĉàϠĴĉĘøéĂáϰϠĜæ¿ĘéĂáϠøĂĉĴûÖÒáÖϠ¿ĂÒϠÖĹĕÖĘéÖĂÌÖϠ¿ĂÒϠ
ËĨéûÒéĂáϠ¿ϠÌĉāāĨĂéĤĺϠĉàϠÖĹĕÖĘĤĜϯ

e¤tϠx t  5@H+Ϡ
e*S5+ H¯5x

^HxxHe_ϠΗ

qĘĉĳéÒÖϠ¿Ϡĕû¿ĤàĉĘāϠ
àĉĘϠÖĂ¿ËûéĂáϠÒéáéĤ¿ûϠ
ĤĘ¿ĂĜàĉĘā¿ĤéĉĂ



 æÖĜÖϠĉĨĤÌĉāÖĜϠ¿ĘÖϠéĂÒĨĜĤĘĺϠĜĤ¿ĂÒ¿ĘÒϠĕĘéĉĘéĤéÖĜϠàĉĘϠĤæÖϠ
ā¿ôĉĘéĤĺϠĉàϠÒéáéĤ¿ûϠĉĘá¿ĂéĜ¿ĤéĉĂĜϰϠËÖÌ¿ĨĜÖϠĤæÖĺϠÒÖûéĳÖĘϠ
ĜéáĂéàéÌ¿ĂĤϠËÖĂÖàéĤĜϯϠϠHĂϠĕ¿ĘĤéÌĨû¿ĘϠĤæÖĺϠĘÖÒĨÌÖϠĤæÖϠÌĉĜĤϠĉàϠ
ÒÖûéĳÖĘéĂáϠ¿ĂÒϠā¿éĂĤ¿éĂéĂáϠĜÖĘĳéÌÖĜϰϠ¿ĂÒϠĤæÖĺϠĘÖÒĨÌÖϠĤæÖϠ
ÌĉĜĤϠ¿ĂÒϠĤéāÖϠéĤϠĤ¿øÖĜϠĤĉϠáĉϠàĘĉāϠĨĜÖĘЀÌÖĂĤĘÖÒϠÒÖĜéáĂϠĤĉϠ
ĳ¿ûĨÖЀ¿ÒÒéĂáϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠàÖ¿ĤĨĘÖĜϯϠϠ ϠāĉÒÖĘĂϠ
éĂàĘ¿ĜĤĘĨÌĤĨĘÖϠ¿ĂÒϠĜĤ¿ĂÒ¿ĘÒĜϠË¿ĜÖÒϠ¿ĘÌæéĤÖÌĤĨĘÖϠĴéûûϠæÖûĕϠĨĜϠ
ĤĉϠĘÖÌĘĨéĤϠ¿ĂÒϠĘÖĤ¿éĂϠĜĤ¿ààϠéĂϠ¿ϠĳÖĘĺϠÌĉāĕÖĤéĤéĳÖϠā¿ĘøÖĤϠàĉĘϠ
ÒéáéĤ¿ûϠĤ¿ûÖĂĤϰϠ¿ĂÒϠĴéûûϠæÖûĕϠĨĜϠĤĉϠ¿ĤĤĘ¿ÌĤϠ¿ĂÒϠĤĉϠĴĉĘøϠĴéĤæϠ
ĕ¿ĘĤĂÖĘϠĉĘá¿ĂéĜ¿ĤéĉĂĜϯϠϠ^ĉĘÖϠĜÖÌĨĘÖϠÒ¿Ĥ¿ϰϠāĉĘÖϠÌĉĂĤĘĉûĜϠĉĂϠ
Ò¿Ĥ¿ϠĕĘéĳ¿ÌĺϠ¿ĂÒϠĜæ¿ĘéĂáϰϠ¿ĂÒϠĜĤĘĉĂáÖĘϠÌĺËÖĘϠĜÖÌĨĘéĤĺϠ¿ĘÖϠ
¿ûĜĉϠéāĕĉĘĤ¿ĂĤϠėĨ¿ûéĤĺϠ¿ĂÒϠĜ¿àÖĤĺϠËÖĂÖàéĤĜϯ

xĤ¿ĂÒéĂáϠĜĤéûûϠéĜϠĂĉĤϠ¿ĂϠĉĕĤéĉĂϯϠϠHàϠĴÖϠÒĉϠĂĉĤϠāĉĳÖϠĉĂϠàĘĉāϠ
ĉĨĘϠûÖá¿ÌĺϠéĂàĘ¿ĜĤĘĨÌĤĨĘÖϠ¿ĂÒϠ¿ĘÌæéĤÖÌĤĨĘÖϠĴÖϠĴéûûϠÌĉĂĤéĂĨÖϠ
ĤĉϠā¿Ă¿áÖϠОĤÖÌæĂéÌ¿ûϠÒÖËĤПϰϠĘĨĂĂéĂáϠÖĹéĜĤéĂáϠĜÖĘĳéÌÖĜϠĴéûûϠ
ÌĉĜĤϠāĉĘÖϰϠÒÖĳÖûĉĕéĂáϠĂÖĴϠÒéáéĤ¿ûϠĕĘĉÒĨÌĤĜϠĴéûûϠÌĉĜĤϠāĉĘÖϠ
¿ĂÒϠĤ¿øÖϠûĉĂáÖĘϰϠĴÖϠĴéûûϠĂĉĤϠËÖϠ¿ËûÖϠĤĉϠĤ¿øÖϠ¿Òĳ¿ĂĤ¿áÖϠĉàϠ
ĕĘĉāéĜéĂáϠĂÖĴϠĤÖÌæĂĉûĉáéÖĜϠûéøÖϠ HϯϠeĨĘϠéĂàĘ¿ĜĤĘĨÌĤĨĘÖϠ¿ĂÒϠ
¿ĘÌæéĤÖÌĤĨĘÖϠĴéûûϠËÖϠĜûĉĴÖĘϠĤæ¿ĂϠéĤϠÌĉĨûÒϠËÖϰϠûÖĜĜϠ¿ÌÌÖĜĜéËûÖϰϠ
¿ĂÒϠĴéûûϠĂĉĤϠĜÌ¿ûÖϠÖ¿ĜéûĺϰϠæ¿ĳéĂáϠ¿ϠĂÖá¿ĤéĳÖϠéāĕ¿ÌĤϠ¿ÌĘĉĜĜϠ
ĤæÖϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĜĺĜĤÖāϯϠ

e¤tϠx t  5@H+Ϡ
e*S5+ H¯5x

^HxxHe_ϠΗ

qĘĉĳéÒÖϠ¿Ϡĕû¿ĤàĉĘāϠ
àĉĘϠÖĂ¿ËûéĂáϠÒéáéĤ¿ûϠ
ĤĘ¿ĂĜàĉĘā¿ĤéĉĂ



 ĉϠĕĘĉĳéÒÖϠĴĉĘûÒЀûÖ¿ÒéĂáϠÒéáéĤ¿ûϠĜÖĘĳéÌÖĜϰϠËĺϠΘΖΙΖϠĴÖϠĴéûûϠ
ÖĂĜĨĘÖϠĤæ¿Ĥϱ

Å ûûϠĕĘÖĜÌĘéËéĂáϠ¿ĂÒϠāÖÒéÌéĂÖĜϠā¿Ă¿áÖāÖĂĤϠéĂϠ°¿ûÖĜϠéĜϠ
ÒéáéĤ¿ûûĺϠÖĂ¿ËûÖÒ

Å ûûϠĉĨĘϠÒéáéĤ¿ûϠæÖ¿ûĤæϠĜĺĜĤÖāĜϠ¿ĂÒϠā¿ôĉĘϠĜĉÌé¿ûϠÌ¿ĘÖϠ
ĜĺĜĤÖāĜϠàûĉĴϠÒ¿Ĥ¿ϠĤĉϠ¿ĂÒϠàĘĉāϠĤæÖϠ_1tϠqû¿ĤàĉĘā

ÅeĨĘϠÌĉĘÖϠæÖ¿ûĤæϠĜÖĘĳéÌÖĜϠ¿ĘÖϠÌĉĂĜĉûéÒ¿ĤÖÒϠéĂĤĉϠ¿ϠĜéĂáûÖϠ
¿ûûЀ°¿ûÖĜϠ5ûÖÌĤĘĉĂéÌϠq¿ĤéÖĂĤϠtÖÌĉĘÒϠ¿ĕĕûéÌ¿ĤéĉĂ

ÅeĨĘϠÌĉĘÖϠĜĉÌé¿ûϠÌ¿ĘÖϠĜÖĘĳéÌÖĜϠ¿ĘÖϠÌĉĂĜĉûéÒ¿ĤÖÒϠéĂĤĉϠ¿Ϡ
ĜéĂáûÖϠ¿ûûЀ°¿ûÖĜϠ5ûÖÌĤĘĉĂéÌϠxĉÌé¿ûϠ+¿ĘÖϠtÖÌĉĘÒϠ
¿ĕĕûéÌ¿ĤéĉĂ

ĜϠÒÖĜÌĘéËÖÒϠÖ¿ĘûéÖĘϠéĂϠĤæéĜϠÒĉÌĨāÖĂĤϰϠĴÖϠÒÖûéĳÖĘϠā¿ĂĺϠÒéáéĤ¿ûϠ
ĜÖĘĳéÌÖĜϠ¿ĂÒϠ¿ĕĕûéÌ¿ĤéĉĂĜϰϠ¿ĜϠÌĉĘÖϠûéĳÖϠĜÖĘĳéÌÖĜϠ¿ĂÒϠ¿ĜϠÒéáéĤ¿ûϠ
ĤĘ¿ĂĜàĉĘā¿ĤéĉĂϠĕĘĉáĘ¿āāÖĜϰϠ¿ÌĘĉĜĜϠĜéĹϠĤæÖā¿ĤéÌϠÒÖûéĳÖĘĺϠ
ĕĉĘĤàĉûéĉĜϯϠϠEéĜĤĉĘéÌ¿ûûĺϠĴÖϠæ¿ĳÖϠ¿ÒĉĕĤÖÒϠ¿ϠОËÖĜĤϠĉàϠËĘÖÖÒПϠ
¿ĕĕĘĉ¿ÌæϰϠĜÖûÖÌĤéĂáϠĤæÖϠËÖĜĤϠ¿ĕĕûéÌ¿ĤéĉĂϠàĉĘϠÖ¿ÌæϠĜĕÖÌé¿ûĤĺϠ
ЊÖáϯÌ¿ĂÌÖĘϰϠā¿ĤÖĘĂéĤĺЋϠĉĘϠÌûéĂéÌ¿ûϠĜÖĤĤéĂáϠЊÖáϯÖāÖĘáÖĂÌĺϠ
ÒÖĕ¿ĘĤāÖĂĤϰϠéĂĤÖĂĜéĳÖϠÌ¿ĘÖЋϯϠϠ°ÖϠæ¿ĳÖϠ¿ϠĜĺĜĤÖāϠĤĉϠā¿Ă¿áÖϠ
ĕ¿ĤéÖĂĤϠ¿ÒāéĂéĜĤĘ¿ĤéĉĂϠ¿ĂÒϠ¿ϠĜÖĕ¿Ę¿ĤÖϠĜĺĜĤÖāϠĤĉϠā¿Ă¿áÖϠ
ÌûéĂéÌ¿ûϠĘÖÌĉĘÒĜϠ¿ĂÒϠĘÖàÖĘĘ¿ûĜϯϠϠxĉāÖϠæÖ¿ûĤæϠËĉ¿ĘÒĜϠæ¿ĳÖϠ¿Ϡ
ĜĺĜĤÖāϠĤĉϠā¿Ă¿áÖϠĤæÖϠàûĉĴϠĉàϠĕ¿ĤéÖĂĤĜϠĤæĘĉĨáæϠĤæÖéĘϠ
æĉĜĕéĤ¿ûĜϰϠĉĤæÖĘĜϠæ¿ĳÖϠĜĺĜĤÖāĜϠĤĉϠÌĉûûÖÌĤϠĕ¿ĤéÖĂĤϠ
ĉËĜÖĘĳ¿ĤéĉĂĜϠÒéáéĤ¿ûûĺϯϠ æéĜϠÖĂĳéĘĉĂāÖĂĤϠĉàϠÒéààÖĘéĂáϠ
ÌĉĂàéáĨĘ¿ĤéĉĂĜϰϠûĉáéĂĜϠ¿ĂÒϠĨĜÖĘϠéĂĤÖĘà¿ÌÖĜϠĨûĤéā¿ĤÖûĺϠ
éĂÌĘÖ¿ĜÖĜϠĤæÖϠĘéĜøϠĉàϠæ¿ĘāϠĤĉϠĕ¿ĤéÖĂĤĜϯϠ

eĨĘϠ¿āËéĤéĉĂϠĂĉĴϠéĜϠĤĉϠĴĉĘøϠĴéĤæϠĉĨĘϠÒÖûéĳÖĘĺϠĕ¿ĘĤĂÖĘĜϠ¿ĂÒϠ
ĜĨĕĕûéÖĘĜϠĤĉϠÌĉĂĜĉûéÒ¿ĤÖϠĤæéĜϠàĘ¿áāÖĂĤÖÒϠО¿ĕĕûéÌ¿ĤéĉĂĜϠÖĜĤ¿ĤÖПϠ
éĂϠæÖ¿ûĤæϰϠ¿ĂÒϠéĂϠĜĉÌé¿ûϠÌ¿ĘÖϯϠϠ æÖϠĉĨĤÌĉāÖϠĉàϠĤæéĜϠĴéûûϠËÖϠ¿ĂϠ
éāĕĘĉĳÖÒϠĨĜÖĘϠÖĹĕÖĘéÖĂÌÖϰϠāĉÒÖĘĂϠàĨûûĺϠàÖ¿ĤĨĘÖÒϠÒéáéĤ¿ûϠ
¿ĕĕûéÌ¿ĤéĉĂĜϰϠ¿ĂÒϠ¿ϠāĉĘÖϠĜĤĘÖ¿āûéĂÖÒϠÖĹĕÖĘéÖĂÌÖϠàĉĘϠĨĜÖĘĜϠ
¿ĂÒϠÒéáéĤ¿ûϠĤÖ¿āĜϯϠϠ?ÖĴÖĘϠĜÖĕ¿Ę¿ĤÖϠĜĺĜĤÖāĜϠĴéûûϠā¿øÖϠéĤϠÖ¿ĜéÖĘϠ
ĤĉϠĤĘ¿éĂϠ¿ĂÒϠĜĨĕĕĉĘĤϠĨĜÖĘĜϰϠÖ¿ĜéÖĘϠĤĉϠā¿Ă¿áÖϠ¿ĂÒϠā¿éĂĤ¿éĂϠ
ĜĺĜĤÖāĜϰϠÖ¿ĜéÖĘϠĤĉϠÖĂá¿áÖϠĴéĤæϠĨĜÖĘĜϠĤĉϠĨĂÒÖĘĜĤ¿ĂÒϠĤæÖéĘϠ
ĂÖÖÒĜϰϠ¿ĂÒϠėĨéÌøÖĘϠĤĉϠÒÖûéĳÖĘϠĂÖĴϠàÖ¿ĤĨĘÖĜϠĤæÖĺϠĴ¿ĂĤϯϠϠ ĜϠ¿Ϡ
øÖĺϠĉĨĤÌĉāÖϠāÖ¿ĜĨĘÖϠĴÖϠĴéûûϠĨĜÖϠéĂĤÖĘĂ¿ĤéĉĂ¿ûûĺϠĘÖÌĉáĂéĜÖÒϠ
¿ĜĜÖĜĜāÖĂĤĜϠĤĉϠËÖĂÌæā¿ĘøϠĉĨĘϠÒéáéĤ¿ûϠā¿ĤĨĘéĤĺϯ

e¤tϠx t  5@H+Ϡ
e*S5+ H¯5x

^HxxHe_ϠΘ

1ÖûéĳÖĘéĂáϠæéáæϠ
ėĨ¿ûéĤĺϠÒéáéĤ¿ûϠ
ĕĘĉÒĨÌĤĜϠ¿ĂÒϠ
ĜÖĘĳéÌÖĜϠ



5Ă¿ËûéĂáϠĂÖĴϠāĉÒÖûĜϠĉàϠĜÖ¿āûÖĜĜϠûĉÌ¿ûϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠéĜϠ¿Ϡ
æÖ¿ÒûéĂÖϠĕĘéĉĘéĤĺϠéĂϠ ϠEÖ¿ûĤæéÖĘϠ°¿ûÖĜϰϠĴæéÌæϠ¿ûĜĉϠÒÖĜÌĘéËÖĜϠ
æĉĴϠМÒéáéĤ¿ûϠĤÖÌæĂĉûĉáéÖĜϠĴéûûϠËĘéĂáϠéĂàĉĘā¿ĤéĉĂϠàĘĉāϠÒéààÖĘÖĂĤϠ
ĕĘĉĳéÒÖĘĜϠĤĉáÖĤæÖĘϰϠĜĉϠĤæ¿ĤϠĤæÖĺϠÌ¿ĂϠāĉÒÖûϠ¿ĂÒϠĕĘÖÒéÌĤϠĤæÖϠ
ÒÖā¿ĂÒϠàĉĘϠæÖ¿ûĤæϠ¿ĂÒϠĜĉÌé¿ûϠÌ¿ĘÖϠĜÖĘĳéÌÖĜϯНϠϠ*ĘéĂáéĂáϠæÖ¿ûĤæϠ
¿ĂÒϠĜĉÌé¿ûϠÌ¿ĘÖϠÒ¿Ĥ¿ϠĤĉáÖĤæÖĘϠéĂϠĤæÖϠ_1tϠqû¿ĤàĉĘāϰϠ¿ĂÒϠ
ÖĂĜĨĘéĂáϠéĤϠÌ¿ĂϠËÖϠĨĜÖÒϠĜ¿àÖûĺϠ¿ĂÒϠĜÖÌĨĘÖûĺϠĤĉϠéāĕĘĉĳÖϠĤæÖϠ
ÒÖûéĳÖĘĺϠĉàϠéĂĤÖáĘ¿ĤÖÒϠĜÖĘĳéÌÖĜϠéĜϠĤæÖĘÖàĉĘÖϠ¿ϠøÖĺϠĉĨĤÌĉāÖϯϠ

°ÖϠÒÖûéĳÖĘÖÒϠ¿ϠĴĉĘûÒϠûÖ¿ÒéĂáϠÒéáéĤ¿ûϠĘÖĜĕĉĂĜÖϠĤĉϠ+ĉĳéÒϠ¿ĤϠ¿Ϡ
ĘÖû¿ĤéĳÖûĺϠûĉĴϠÌĉĜĤϰϠÌĉāĕ¿ĘÖÒϠĤĉϠĉĤæÖĘϠæÖ¿ûĤæϠĜĺĜĤÖāĜϯϠ°ÖϠ
ĴĉĘøÖÒϠĴéĤæϠĕ¿ĘĤĂÖĘĜϠ¿ĜϠ¿ϠĴæĉûÖϠĜĺĜĤÖāϰϠÒÖûéĳÖĘéĂáϠ¿ûûЀ°¿ûÖĜϠ
¿ĕĕûéÌ¿ĤéĉĂĜϠ¿ĂÒϠĜ¿àÖûĺϠĜæ¿ĘéĂáϠĕ¿ĤéÖĂĤϠÒ¿Ĥ¿Ϡ¿ÌĘĉĜĜϠæÖ¿ûĤæϠ
¿ĂÒϠĜĉÌé¿ûϠÌ¿ĘÖϯϠϠ°ÖϠÌ¿ĂϠÒĉϠĤæéĜϠ¿á¿éĂϰϠĘÖÒĨÌéĂáϠÌĉĜĤĜϠ¿ÌĘĉĜĜϠ
ĉĨĘϠÖĜĤ¿ĤÖϠËĺϠæ¿ĳéĂáϠàÖĴÖĘϠ¿ĕĕûéÌ¿ĤéĉĂĜϰϠûÖĜĜϠÌĉāĕûÖĹéĤĺϰϠûÖĜĜϠ
ĳ¿Ęé¿ĤéĉĂϰϠûÖĜĜϠÒĨĕûéÌ¿ĤéĉĂϯϠϠ°ÖϠĴéûûϠÒÖûéĳÖĘϠËÖĂÖàéĤĜϠàĘĉāϠ
ÌĉāĕûÖĤéĂáϠĉĨĘϠāĉĳÖϠĤĉϠÒéáéĤ¿ûϠĕĘÖĜÌĘéËéĂáϠ¿ĂÒϠāÖÒéÌéĂÖĜϠ
ā¿Ă¿áÖāÖĂĤϰϠĴæéÌæϠĴéûûϠĘÖÒĨÌÖϠÌĉĜĤĜϠËĨĤϠāĉĘÖϠéāĕĉĘĤ¿ĂĤûĺϠ
ĴéûûϠéāĕĘĉĳÖϠėĨ¿ûéĤĺϠ¿ĂÒϠĜ¿àÖĤĺϰϠĤæĘĉĨáæϠËÖĤĤÖĘϠĕĘÖĜÌĘéËéĂáϠ
¿ĂÒϠÒéáéĤ¿ûϠĤĘ¿ÌøéĂáϠĉàϠÒĘĨáϠ¿ûûÖĘáéÖĜϠ¿ĂÒϠ¿ÒĳÖĘĜÖϠĘÖ¿ÌĤéĉĂĜϯϠϠ
1¿Ĥ¿ϠéĂĜéáæĤĜϠàĘĉāϠ¿ϠÌĉāĕĘÖæÖĂĜéĳÖϠĜæ¿ĘÖÒϠāÖÒéÌéĂÖĜϠĘÖÌĉĘÒϠ
ĴéûûϠæÖûĕϠĨĜϠàĉÌĨĜϠĉĂϠÒÖûéĳÖĘéĂáϠϠĉĨĤÌĉāÖĜϠĴæéÌæϠā¿ĤĤÖĘϠĤĉϠ
ĕ¿ĤéÖĂĤĜϰϠĕĉĤÖĂĤé¿ûûĺϠĘÖÒĨÌéĂáϠĉĨĘϠĉĳÖĘ¿ûûϠÌĉĜĤĜϯϠϠ1ÖÌéĜéĉĂϠ
ĜĨĕĕĉĘĤϠ¿ĂÒϠ¿ĜĜéĜĤéĳÖϠĤĉĉûĜϠÖāËÖÒÒÖÒϠéĂϠ¿ĕĕûéÌ¿ĤéĉĂĜϠĴéûûϠæÖûĕϠ
ĕĘĉàÖĜĜéĉĂ¿ûĜϠĤĉϠ¿ĕĕûĺϠĕĘĨÒÖĂĤϠ¿ĂÒϠĳ¿ûĨÖЀË¿ĜÖÒϠæÖ¿ûĤæϠ¿ĂÒϠ
Ì¿ĘÖϠĕĘéĂÌéĕûÖĜϰϠĴéĤæϠāĉĘÖϠÖāĕæ¿ĜéĜϠĉĂϠĕĘÖĳÖĂĤéĉĂϰϠÖ¿ĘûĺϠ
ÒÖĤÖÌĤéĉĂϠ¿ĂÒϠÒé¿áĂĉĜéĜϰϠĜĤĘÖ¿āûéĂÖÒϠĕ¿ĤéÖĂĤϠĕ¿ĤæĴ¿ĺĜϰϠ
ĉĕĤéā¿ûϠéĂĤÖĘĳÖĂĤéĉĂĜϰϠ¿ĂÒϠĕÖĘĜĉĂ¿ûéĜÖÒϠĤĘÖ¿ĤāÖĂĤĜϯ

e¤tϠx t  5@H+Ϡ
e*S5+ H¯5x

^HxxHe_ϠΘ

1ÖûéĳÖĘéĂáϠæéáæϠ
ėĨ¿ûéĤĺϠÒéáéĤ¿ûϠ
ĕĘĉÒĨÌĤĜϠ¿ĂÒϠ
ĜÖĘĳéÌÖĜϠ



 ĉϠā¿ĹéāéĜÖϠĨĜÖϠĉàϠĤæÖϠÒéáéĤ¿ûϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĘÖÌĉĘÒϠéĂϠΘΖΙΖϰϠ¿ĂÒϠÖĂĜĨĘÖϠÒéáéĤ¿ûϠĜÖĘĳéÌÖĜϠ¿ĘÖϠËÖéĂáϠĨĜÖÒϠÖĳÖĘĺĴæÖĘÖϰϠĉĨĘϠ
ĉËôÖÌĤéĳÖĜϠ¿ĘÖϠĤæ¿Ĥϱ

Å ϠÌĉāĕĘÖæÖĂĜéĳÖϠĜéĂáûÖϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĘÖÌĉĘÒϠéĜϠĨĜÖÒϠ¿ÌĘĉĜĜϠ¿ûûϠĜÖĤĤéĂáĜϠĤæĘĉĨáæĉĨĤϠ°¿ûÖĜ

Å æÖϠ_ExϠ°¿ûÖĜϠ ĕĕϠéĜϠĨĜÖÒϠĘÖáĨû¿ĘûĺϠËĺϠĉĳÖĘϠ¿ϠāéûûéĉĂϠĕÖĉĕûÖ

Å¤ĜÖĘĜϠĘÖĕĉĘĤϠ¿ϠĤĉĕЀėĨ¿ĘĤéûÖϠĜ¿ĤéĜà¿ÌĤéĉĂϠàĉĘϠĉĨĘϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠĜÖĘĳéÌÖĜ

°ÖϠĴéûûϠæ¿ĳÖϠ¿ϠÒéáéĤ¿ûϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĘÖÌĉĘÒϠàĉĘϠÖ¿ÌæϠĕÖĘĜĉĂϠéĂϠ°¿ûÖĜϠĤæ¿ĤϠĴéûûϠàĉûûĉĴϠĤæ¿ĤϠĕÖĘĜĉĂϠàĉĘϠĤæÖéĘϠûéàÖĤéāÖϯϠ æéĜϠÒ¿Ĥ¿ϠĴéûûϠËÖϠĤæÖϠ
ĜĉĨĘÌÖϠĉàϠĤĘĨĤæϠàĉĘϠ¿ûûϠ¿ϠĕÖĘĜĉĂХĜϠæÖ¿ûĤæϠÒ¿Ĥ¿ϰϠĘÖá¿ĘÒûÖĜĜϠĉàϠĴæÖĘÖϠéĤϠĴ¿ĜϠĉĘéáéĂ¿ûûĺϠĜĤĉĘÖÒϠĉĘϠĴæĉϠéĤϠĴ¿ĜϠÌĘÖ¿ĤÖÒϠËĺϯϠ æéĜϠĴéûûáéĳÖϠ¿Ϡ
ÌĉāĕûÖĤÖϠ¿ĂÒϠÌĉĉĘÒéĂ¿ĤÖÒϠĳéÖĴϠĉàϠ¿ϠĕÖĘĜĉĂХĜϠæÖ¿ûĤæϰϠæÖûĕϠĕÖĉĕûÖϠĤĉϠā¿øÖϠËÖĤĤÖĘϠÒÖÌéĜéĉĂĜϠ¿ËĉĨĤϠĤæÖéĘϠÌ¿ĘÖϰϠéāĕĘĉĳéĂáϠĤæÖϠėĨ¿ûéĤĺĉàϠ
Ì¿ĘÖϠĕĘĉĳéÒÖÒϰ

HĂàĉĘā¿ĤéĉĂϠ¿ËĉĨĤϠ¿ϠĕÖĘĜĉĂϠàĘĉāϠ¿ÌĘĉĜĜϠĤæĉĜÖϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϠĴéûûϠËÖϠĘÖÌĉĘÒÖÒϠéĂϠĜĤ¿ĂÒ¿ĘÒéĜÖÒϠĴ¿ĺĜϰϠàÖÖÒéĂáϠéĂĤĉϠ¿ϠĕÖĘĜĉĂ¿ûϠ
ÒéáéĤ¿ûϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĘÖÌĉĘÒϯϠ

qÖĉĕûÖϠĴéûûϠæ¿ĳÖϠÌĉāĕĘÖæÖĂĜéĳÖϠ¿ÌÌÖĜĜϠĤĉϠĤæÖéĘϠæÖ¿ûĤæϠÒ¿Ĥ¿ϠĤæĘĉĨáæϠĤæÖϠ¿ĕĕϯϠ æéĜϠĴéûûϠ¿ûûĉĴϠĤæÖāϠĤĉϠĜÖÖϠĤæÖéĘϠĤÖĜĤϠĘÖĜĨûĤĜϰϠāÖÒéÌ¿ĤéĉĂĜϰϠ
¿ĂÒϠĉĤæÖĘϠæÖ¿ûĤæϠéĂàĉĘā¿ĤéĉĂϰϠĘÖĜĨûĤéĂáϠéĂϠÖ¿ĜéÖĘϠ¿ÌÌÖĜĜϠĤĉϠĤæÖϠĘéáæĤϠÌ¿ĘÖϰϠĘÖĜĨûĤéĂáϠéĂϠËÖĤĤÖĘϠĉĨĤÌĉāÖĜϯϠHĤϠĴéûûϠ¿ûĜĉϠ¿ûûĉĴϠĤæÖāϠĤĉϠĜæ¿ĘÖϠ
ĤæÖéĘϠÒ¿Ĥ¿ϠĴéĤæϠĤæÖéĘϠæÖ¿ûĤæÌ¿ĘÖϠĕĘĉĳéÒÖĘĜϰϠ¿ĂÒϠĤĉϠĕ¿ĘĤéÌéĕ¿ĤÖϠéĂϠĘÖĜÖ¿ĘÌæϯϠ?ĉĘϠæÖ¿ûĤæϠËĉ¿ĘÒĜϠ¿ĂÒϠĤĘĨĜĤĜϠĤæéĜϠĴéûûϠĘÖÒĨÌÖϠĤæÖĂÖÖÒϠĤĉϠ
éĂĳÖĜĤϠéĂϠûĉÌ¿ûϠĜĉûĨĤéĉĂĜϰϠáéĳéĂáϠ¿ϠôĉéĂÖÒЀĨĕϠĕ¿ĤéÖĂĤϠÖĹĕÖĘéÖĂÌÖϠ¿ĂÒϠéāĕĘĉĳéĂáϠ¿ĕĕĉéĂĤāÖĂĤϠ¿ĤĤÖĂÒ¿ĂÌÖĜϯ

e¤tϠx t  5@H+Ϡ
e*S5+ H¯5x

^HxxHe_ϠΙ

5Ĺĕ¿ĂÒϠĤæÖϠÒéáéĤ¿ûϠ
æÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠ
ĘÖÌĉĘÒϠ¿ĂÒϠĤæÖϠĨĜÖϠ
ĉàϠÒéáéĤ¿ûϠĤĉϠéāĕĘĉĳÖϠ
æÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖ



EÖ¿ûĤæϠ¿ĂÒϠĜĉÌé¿ûϠÌ¿ĘÖϠĴĉĘøÖĘĜϠĴéûûϠæ¿ĳÖϠ¿ÌÌÖĜĜϠĤĉϠĘÖûÖĳ¿ĂĤϰϠ
¿ĕĕĘĉĕĘé¿ĤÖϠĘÖÌĉĘÒĜϰϠĴæÖĂϠĤæÖĺϠĂÖÖÒϠĤæÖāϲϠĤæÖĺϠĴĉĂПĤϠĂÖÖÒϠ
ĤĉϠĜÖ¿ĘÌæϠàĉĘϠéĂàĉĘā¿ĤéĉĂϠàĘĉāϠ¿ÌĘĉĜĜϠāĨûĤéĕûÖϠĜĉĨĘÌÖĜϰϠ¿ĂÒϠ
ĤæÖĺϠĴéûûϠËÖϠ¿ËûÖϠĤĉϠā¿øÖϠ¿ÌÌĨĘ¿ĤÖϰϠéĂàĉĘāÖÒϠÒÖÌéĜéĉĂĜϰϠà¿ĜĤÖĘϯϠ
1éáéĤ¿ûϠĤĉĉûĜϠ¿ĂÒϠ ĘĤéàéÌé¿ûϠHĂĤÖûûéáÖĂÌÖϠĴéûûϠËÖϠ¿ËûÖϠĤĉϠĨĜÖϠĤæĉĜÖϠ
Ĝ¿āÖϠĘÖÌĉĘÒĜϠĤĉϠáéĳÖϠĕÖĘĜĉĂ¿ûéĜÖÒϠĘÖÌĉāāÖĂÒ¿ĤéĉĂĜϠ¿ËĉĨĤϠ
ĤæÖϠĤĘÖ¿ĤāÖĂĤϠĉàϠĕ¿ĤéÖĂĤĜϠĤĉϠÌûéĂéÌé¿ĂĜϠЊ+ûéĂéÌ¿ûϠ1ÖÌéĜéĉĂϠ
xĨĕĕĉĘĤЋϯϠxĉÌé¿ûϠĜÖĘĳéÌÖĜϠĴéûûϠæ¿ĳÖϠĤæÖϠéĂàĉĘā¿ĤéĉĂϠĤĉϠĕû¿ĂϠ
ĜÖĘĳéÌÖĜϠ¿ĕĕĘĉĕĘé¿ĤÖûĺϯϠqÖĉĕûÖϠĴéûûϠæ¿ĳÖϠ¿ÌÌÖĜĜϠĤĉϠĤæÖéĘϠĉĴĂϠ
ĘÖÌĉĘÒϠĤĉϠā¿øÖϠéĂàĉĘāÖÒϠÌæĉéÌÖĜϠ¿ËĉĨĤϠĤæÖéĘϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϯϠ
?ÖÖÒË¿ÌøϠàĘĉāϠĤæĉĜÖϠĨĜéĂáϠĉĨĘϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϠĴéûûϠËÖϠ
éĂϠĤæÖϠĤĉĕϠėĨ¿ĘĤéûÖϠàĉĘϠĨĜÖĘϠĜ¿ĤéĜà¿ÌĤéĉĂϯϠ

 æÖϠÒéáéĤ¿ûϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĘÖÌĉĘÒϠĴéûûϠĤ¿øÖϠéĂàĉĘā¿ĤéĉĂϠàĘĉāϠ
ā¿ĂĺϠÒéààÖĘÖĂĤϠĕû¿ÌÖĜϰϠéĂÌûĨÒéĂáϠÖûÖÌĤĘĉĂéÌϠæÖ¿ûĤæϠĘÖÌĉĘÒĜϠ
Њ5EtĜЋϠĨĜÖÒϠéĂϠ@qĜϰϠæĉĜĕéĤ¿ûĜϠ¿ĂÒϠÌĉāāĨĂéĤĺϠĜÖĘĳéÌÖĜϰϠ
ĕÖĘĜĉĂ¿ûϠæÖ¿ûĤæϠĘÖÌĉĘÒĜϠЊqEtĜЋϠĤæ¿ĤϠāéáæĤϠËÖϠĘÖÌĉĘÒÖÒϠËĺϠ
ĕ¿ĤéÖĂĤĜϠĤæÖāĜÖûĳÖĜϰϠ¿ĂÒϠĴÖ¿Ę¿ËûÖϠÒÖĳéÌÖĜϯϠ æéĜϠĴéûûϠÖĂĜĨĘÖϠ
Ĥæ¿ĤϠÌûéĂéÌé¿ĂĜϠ¿ĂÒϠÌ¿ĘÖĘĜϠæ¿ĳÖϠ¿ϠÌĉāĕĘÖæÖĂĜéĳÖϠĳéÖĴϠĉàϠ
æéáæЀėĨ¿ûéĤĺϠéĂàĉĘā¿ĤéĉĂϠ¿ËĉĨĤϠ¿ϠĕÖĘĜĉĂХĜϠæÖ¿ûĤæϯ

 æÖϠÒéáéĤ¿ûϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĘÖÌĉĘÒϠĴéûûϠàĉûûĉĴϠ¿ϠĕÖĘĜĉĂϠ¿ÌĘĉĜĜϠ
ĤæÖéĘϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠôĉĨĘĂÖĺϯϠ æéĜϠāÖ¿ĂĜϠĤæ¿ĤϠĤæÖéĘϠÒ¿Ĥ¿ϠĴéûûϠ
ËÖϠ¿ĳ¿éû¿ËûÖϠĤĉϠ¿ûûϠĉàϠĤæÖéĘϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĕĘĉĳéÒÖĘĜϰϠ
ĘÖá¿ĘÒûÖĜĜϠĉàϠĴæÖĘÖϠĤæÖĺϠĘÖÌÖéĳÖϠÌ¿ĘÖϯϠ æéĜϠĴéûûϠÖĂĜĨĘÖϠĤæ¿ĤϠ
ÖĳÖĘĺĉĂÖϠéĂĳĉûĳÖÒϠéĂϠ¿ϠĕÖĘĜĉĂХĜϠÌ¿ĘÖϠæ¿ĜϠ¿ĕĕĘĉĕĘé¿ĤÖϠ¿ÌÌÖĜĜϠ
ĤĉϠĤæÖϠĜ¿āÖϠéĂàĉĘā¿ĤéĉĂϰϠ¿ĂÒϠĤæ¿ĤϠĤæÖĺϠÌ¿ĂϠā¿øÖϠéĂàĉĘāÖÒϠ
ÒÖÌéĜéĉĂĜϠ¿ËĉĨĤϠĤæÖéĘϠÌ¿ĘÖϯ

e¤tϠx t  5@H+Ϡ
e*S5+ H¯5x

^HxxHe_ϠΙ

5Ĺĕ¿ĂÒϠĤæÖϠÒéáéĤ¿ûϠ
æÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠ
ĘÖÌĉĘÒϠ¿ĂÒϠĤæÖϠĨĜÖϠ
ĉàϠÒéáéĤ¿ûϠĤĉϠéāĕĘĉĳÖϠ
æÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖ



 ĉϠĜĨĕĕĉĘĤϠāĉĘÖϠĘÖĜÖ¿ĘÌæϠ¿ĂÒϠéĂĂĉĳ¿ĤéĉĂ¿ÌĤéĳéĤĺϠ¿ĂÒϠĤĉϠ
ÒÖāĉĂĜĤĘ¿ĤÖϠéĤĜϠĳ¿ûĨÖϰϠËĺϠΘΖΙΖϠĴÖϠĴéûûϠæ¿ĳÖϱ

Å ĂϠ_1tϠxÖÌĨĘÖϠ1¿Ĥ¿Ϡ5ĂĳéĘĉĂāÖĂĤϠĴæéÌæϠĕĘĉĳéÒÖĜϠ
¿ÌÌÖĜĜϠàĉĘϠĘÖĜÖ¿ĘÌæϠĴæéûÖϠĕĘĉĤÖÌĤéĂáϠĕĘéĳ¿Ìĺ

Å ϠĂ¿ĤéĉĂ¿ûϠéĂàĉĘā¿ĤéĉĂϠ¿ĂÒϠÒ¿Ĥ¿ϠéĂĜéáæĤĜϠĜÖĘĳéÌÖϠĴæéÌæϠ
ÒÖāĉĂĜĤĘ¿ĤÖĜϠĂÖĤϠËÖĂÖàéĤϠ¿ĂÒϠĳ¿ûĨÖ

 æÖϠàĉĨĂÒ¿ĤéĉĂ¿ûϠÒ¿Ĥ¿Ϡû¿ĺÖĘϠĴéûûϠéĂàĉĘāϠÌûéĂéÌ¿ûϠĕĘĉÌÖĜĜϠ
ÒÖĜéáĂϰϠûĉÌ¿ûϠ¿ĂÒϠĂ¿ĤéĉĂ¿ûϠā¿Ă¿áÖāÖĂĤϠĘÖĕĉĘĤéĂáϰϠéĂĂĉĳ¿ĤéĉĂϠ
¿ĂÒϠĘÖĜÖ¿ĘÌæϰϠ¿ĂÒϠáĉĳÖĘĂāÖĂĤЀûÖĳÖûϠÒÖÌéĜéĉĂϠā¿øéĂáϯϠ æéĜϠ
ĴéûûϠ¿ûûĉĴϠĨĜϰϠ¿ĂÒϠĉĨĘϠĕ¿ĘĤĂÖĘĜϰϠĤĉϠéāĕĘĉĳÖϠĤæÖϠėĨ¿ûéĤĺϠĉàϠÌ¿ĘÖϰϠ
éÒÖĂĤéàĺϠĤĘÖĂÒĜϰϠ¿ĂÒϠā¿øÖϠËÖĤĤÖĘϠÒÖÌéĜéĉĂĜϠ¿ËĉĨĤϠæĉĴϠĤĉϠ
¿ûûĉÌ¿ĤÖϠĘÖĜĉĨĘÌÖĜϯ

 æÖϠÒéáéĤ¿ûϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĘÖÌĉĘÒϠĴéûûϠÖĂĜĨĘÖϠĤæ¿ĤϠĕ¿ĤéÖĂĤϠ
Ò¿Ĥ¿ϠéĜϠ¿ĳ¿éû¿ËûÖϠ¿ĤϠĤæÖϠĕĉéĂĤϠĉàϠÌ¿ĘÖϰϠéĘĘÖĜĕÖÌĤéĳÖϠĉàϠĤæÖϠ
ĜÖĤĤéĂáϠĉĘϠûĉÌ¿ĤéĉĂϯϠ^¿øéĂáϠĘÖ¿ûЀĤéāÖϠéĂàĉĘā¿ĤéĉĂϰϠāĉÒÖûûéĂáϠ
¿ĂÒϠàĉĘÖÌ¿ĜĤéĂáϠ¿ĳ¿éû¿ËûÖϠĤĉϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĕĘĉĳéÒÖĘĜϠĴéûûϠ
¿ûûĉĴϠĤæÖāϠĤĉϠā¿øÖϠéĂàĉĘāÖÒϠÒÖÌéĜéĉĂĜϠ¿ËĉĨĤϠĕ¿ĤéÖĂĤϠÌ¿ĘÖϰϠ
¿ĂÒϠĤĉϠĕĘĉĳéÒÖϠ¿ϠāĉĘÖϠÌĉĉĘÒéĂ¿ĤÖÒϠ¿ĂÒϠĜÖ¿āûÖĜĜϠÖĹĕÖĘéÖĂÌÖϠ
àĉĘϠĕ¿ĤéÖĂĤĜϯ

 æÖϠÒéáéĤ¿ûϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĘÖÌĉĘÒϠĴéûûϠā¿øÖϠ°¿ûÖĜϠĤæÖϠ
áÖĉáĘ¿ĕæĺϠĉàϠÌæĉéÌÖϠàĉĘϠĴæĉûÖЀĜĺĜĤÖāϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠ
ĘÖĜÖ¿ĘÌæϯϠ æéĜϠéĜϠËÖÌ¿ĨĜÖϠĤæÖϠÒ¿Ĥ¿Ϡû¿ĺÖĘϠĴéûûϠĕĘĉĳéÒÖϠ¿Ϡ
ÌĉāĕĘÖæÖĂĜéĳÖϠĳéÖĴϠĉàϠĕ¿ĤéÖĂĤϠÒ¿Ĥ¿ϰϠ¿ĂÒϠéĤϠĴéûûϠ¿ûûĉĴϠ
ĘÖĜÖ¿ĘÌæÖĘĜϠĤĉϠÌĉĂÒĨÌĤϠĘÖĜÖ¿ĘÌæϠĤæ¿ĤϠéĜϠāĉĘÖϠ¿ÌÌĨĘ¿ĤÖϠ¿ĂÒϠ
ĤéāÖûĺϠĤæĘĉĨáæϠàĨĂÒÖÒϠĘÖĜÖ¿ĘÌæϠĕ¿ĘĤĂÖĘĜæéĕĜϠ¿ĂÒϠĕĘĉôÖÌĤĜϯ

 æÖϠĳ¿ûĨÖϠáÖĂÖĘ¿ĤÖÒϠĤæĘĉĨáæϠĘÖĜÖ¿ĘÌæϠ¿ĂÒϠéĂĂĉĳ¿ĤéĉĂϠĴéûûϠËÖϠ

Ĝæ¿ĘÖÒϠË¿ÌøϠéĂĤĉϠĤæÖϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĜĺĜĤÖāϰϠĨûĤéā¿ĤÖûĺϠ
ËÖĂÖàéĤĤéĂáϠĤæÖϠĕÖĉĕûÖϠĉàϠ°¿ûÖĜϯϠ æéĜϠĴéûûϠÖĂĜĨĘÖϠĤæ¿ĤϠĤæÖϠ
ËÖĂÖàéĤĜϠĉàϠĘÖĜÖ¿ĘÌæϠ¿ĘÖϠàÖûĤϠËĺϠĕ¿ĤéÖĂĤĜϠ¿ĂÒϠæÖ¿ûĤæÌ¿ĘÖϠ
ĕĘĉĳéÒÖĘĜϠ¿ûéøÖϯ

ûéáĂāÖĂĤϠĴéĤæϠĉĤæÖĘϠ¤VϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠ¿ÒāéĂéĜĤĘ¿ĤéĉĂĜϠā¿ĺϠ
ĜÖĘĳÖϠĤĉϠéĂÌĘÖ¿ĜÖϠĤæÖϠ¿ĕĕÖ¿ûϠ¿ĂÒϠĳ¿ûĨÖϠĉàϠ°ÖûĜæϠÒ¿Ĥ¿ϯϠ æéĜϠéĜϠ
ËÖÌ¿ĨĜÖϠéĤϠĴéûûϠ¿ûûĉĴϠĘÖĜÖ¿ĘÌæÖĘĜϠĤĉϠÌĉĂÒĨÌĤϠĘÖĜÖ¿ĘÌæϠ¿ÌĘĉĜĜϠ
¿Ϡû¿ĘáÖĘϠĕĉĕĨû¿ĤéĉĂϰϠ¿ĂÒϠéĤϠĴéûûϠà¿ÌéûéĤ¿ĤÖϠĤæÖϠ¿ááĘÖá¿ĤéĉĂϠĉàϠ
Ò¿Ĥ¿ϠĜÖĤĜϯ

e¤tϠx t  5@H+Ϡ
e*S5+ H¯5x

^HxxHe_ϠΚ

1ĘéĳÖϠËÖĤĤÖĘϠĳ¿ûĨÖϠ
¿ĂÒϠĉĨĤÌĉāÖĜϠ
ĤæĘĉĨáæϠéĂĂĉĳ¿ĤéĉĂ



*ĺϠΘΖΙΖϠĴÖϠĴéûûϠæ¿ĳÖϠ¿ààéĘāÖÒϠĉĨĘϠĕĉĜéĤéĉĂϠ¿ĜϠ¿ϠĤĘĨĜĤÖÒϠ
ĕ¿ĘĤĂÖĘϠ¿ĂÒϠ¿ϠæéáæЀĕÖĘàĉĘāéĂáϠĉĘá¿ĂéĜ¿ĤéĉĂËĺϠæ¿ĳéĂáϱ

Å ĂϠ¿Ì¿ÒÖāĺϠ¿ĕĕĘĉ¿ÌæϠĤĉϠÒÖĳÖûĉĕéĂáϠĜĤ¿ààϠĤæĘĉĨáæϠ
Ĥ¿ûÖĂĤϠ¿ĂÒϠûÖ¿ÒÖĘĜæéĕϠÒÖĳÖûĉĕāÖĂĤϠĕĘĉáĘ¿āāÖĜϰϠ
¿ûéáĂÖÒϠĤĉϠ11  ϠôĉËϠà¿āéûéÖĜ

Å ϠĜÖÌĨĘÖϰϠûĉĂáЀĤÖĘāϠàéĂ¿ĂÌé¿ûûĺϠĜĤ¿ËûÖϠĕĉĜéĤéĉĂ

Å ϠΙΚџϠûĉĴÖĘϠÌ¿ĘËĉĂϠàĉĉĤĕĘéĂĤϠĴéĤæϠ¿ϠÌûÖ¿ĘϠĘĉĨĤÖϠĤĉϠ
¿ÌæéÖĳéĂáϠĂÖĤЀĿÖĘĉ

Å Ϡā¿Ă¿áÖÒϠĕéĕÖûéĂÖϠĉàϠĕĘĉáĘ¿āāÖĜϠ¿ĂÒϠĕĘĉÒĨÌĤϠ
Ęĉ¿Òā¿ĕĜϠĴæéÌæϠéĜϠĜĨĕĕĉĘĤÖÒϠËĺϠĜĤ¿øÖæĉûÒÖĘĜ

Å ĉĕϠėĨ¿ĘĤéûÖϠĜĤ¿ààϠ¿ĂÒϠĜĤ¿øÖæĉûÒÖĘϠÖĂá¿áÖāÖĂĤϠ

°ÖϠĴéûûϠËÖϠ¿ËûÖϠĤĉϠāÖ¿ĜĨĘÖϠæĉĴϠĜĨÌÌÖĜĜàĨûϠĴÖϠ¿ĘÖϠéĂϠ
¿ÌæéÖĳéĂáϠĉĨĘϠĳéĜéĉĂϠËĺϠāÖ¿ĜĨĘéĂáϠæĉĴϠĴÖûûϠĉĨĘϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠ
ĜÖĘĳéÌÖĜϠ¿ĘÖϠĨĜÖÒϠËĺϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĉĘá¿ĂéĜ¿ĤéĉĂĜϠ¿ĂÒϠĤæÖϠ
áÖĂÖĘ¿ûϠĕĨËûéÌéĂϠ°¿ûÖĜϰϠ¿ĂÒϠ¿ĜĜÖĜĜéĂáϠĤæÖéĘϠėĨ¿ûéĤĺϰϠæĉĴϠ
ĳ¿ûĨ¿ËûÖϠĤæÖĺϠ¿ĘÖϠĤĉϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĜĤ¿ààϰϠ¿ĂÒϠæĉĴϠĜ¿àÖϠĤæÖĺϠ
¿ĘÖϯϠ¤ĂÒÖĘĜĤ¿ĂÒéĂáϠĤæéĜϠĴéûûϠ¿ûĜĉϠæÖûĕϠĨĜϠĤĉϠĕĘÖЀÖāĕĤϠÒÖā¿ĂÒϠ
àĉĘϠĂÖĴϠÒéáéĤ¿ûϠĤĉĉûĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϯϠHĤϠĴéûûϠËÖϠĘÖéĂàĉĘÌÖÒϠĤæĘĉĨáæϠ
ĘÖÌĉáĂéĤéĉĂϠàĘĉāϠéĂÒĨĜĤĘĺϠËĉÒéÖĜϠ¿ĂÒϠĜĤ¿øÖæĉûÒÖĘϠ
ĉĘá¿ĂéĜ¿ĤéĉĂĜϯ

eĨĘϠĜĤ¿ààϠĴéûûϠËÖϠÖāĕĉĴÖĘÖÒϠ¿ĂÒϠāĉĤéĳ¿ĤÖÒϠĤĉϠéĂĂĉĳ¿ĤÖϠĴéĤæéĂϠ
¿ϠÌĨûĤĨĘÖϠĤæ¿ĤϠĘÖĴ¿ĘÒĜϠÒÖûéĳÖĘĺϯϠ æéĜϠĴéûûϠ¿ûûĉĴϠĤæÖāϠĤĉϠËÖϠ
ÌĘÖ¿ĤéĳÖϠ¿ĂÒϠàéĂÒϠĂÖĴϠĴ¿ĺĜϰϠĜĨĕĕĉĘĤéĂáϠĉĨĘϠĉĘá¿ĂéĜ¿ĤéĉĂ¿ûϠ
ĕÖĘàĉĘā¿ĂÌÖϰϠā¿øéĂáϠÖààÖÌĤéĳÖϠĨĜÖϠĉàϠĤæÖϠÒéáéĤ¿ûϠĤĉĉûĜϠ
¿ĳ¿éû¿ËûÖϠĤĉϠĤæÖāϰϠĴæéûĜĤϠæÖûĕéĂáϠĨĜϠĤĉϠĘÖĤ¿éĂϠ¿ϠàĉÌĨĜϠĉĂϠ

ÒÖûéĳÖĘéĂáϠĤĉϠĉĨĘϠÌĉāāéĤāÖĂĤĜϯϠ°ÖϠĴéûûϠĨĜÖϠĳ¿ûĨÖЀË¿ĜÖÒϠ
ÒÖÌéĜéĉĂϠā¿øéĂáϠĤĉϠĜÖĤϠĉĨĘϠĕĘéĉĘéĤéÖĜϠĤĉϠÖĂĜĨĘÖϠĤæ¿ĤϠĴÖϠ¿ĘÖϠ
¿ûĴ¿ĺĜϠā¿øéĂáϠĤæÖϠËÖĜĤϠĨĜÖϠĉàϠĉĨĘϠĘÖĜĉĨĘÌÖĜϰϠā¿éĂĤ¿éĂéĂáϠĉĨĘϠ
àéĂ¿ĂÌé¿ûϠĜĨĜĤ¿éĂ¿ËéûéĤĺϠ¿ĂÒϠ¿áéûéĤĺϯ

1éáéĤ¿ûϠĤĘ¿ĂĜàĉĘā¿ĤéĉĂϠĴéûûϠËÖϠĜÖÖĂϠ¿ĜϠ¿ĂϠéĂĤÖáĘ¿ûϠĕ¿ĘĤϠĉàϠĤæÖϠ
ĴéÒÖĘϠĤĘ¿ĂĜàĉĘā¿ĤéĉĂϠ¿áÖĂÒ¿ϰϠ¿ĂÒϠ1E+°ϠĤÖ¿āĜϠāĨĜĤϠĴĉĘøϠ
ĴéĤæϠĕ¿ĘĤĂÖĘĜϠĤĉϠÒÖûéĳÖĘϠĤæÖϠÌ¿ĕ¿ËéûéĤéÖĜϠĤæ¿ĤϠĨĂÒÖĘĕéĂϠéĤϯϠ æÖϠ
ĳ¿ûĨÖϠÌĘÖ¿ĤÖÒϠĤæĘĉĨáæϠĉĨĘϠāéĜĜéĉĂϠМqĘĉĳéÒéĂáϠ¿Ϡĕû¿ĤàĉĘāϠĤæ¿ĤϠ
ÖĂ¿ËûÖĜϠÒéáéĤ¿ûϠĤĘ¿ĂĜàĉĘā¿ĤéĉĂНϠĴéûûϠËÖϠĘÖ¿ûéĜÖÒϠĤæĘĉĨáæϠĤæÖϠ
¿ÌĤéĉĂĜϠĉàϠĜÖĘĳéÌÖϠĤĘ¿ĂĜàĉĘā¿ĤéĉĂϠéĂϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠ
ĉĘá¿ĂéĜ¿ĤéĉĂĜϰϠĴéĤæϠĘÖėĨéĘÖāÖĂĤĜϠàûĉĴéĂáϠË¿ÌøϠéĂĤĉϠ1E+°Ϡ
ĤÖ¿āĜϰϠ¿ĂÒϠĂÖĴϠàĨĂÌĤéĉĂ¿ûéĤĺϠ¿ĂÒϠàÖ¿ĤĨĘÖĜϠËÖéĂáϠĕĘĉĳéÒÖÒϠ
Ë¿ÌøϯϠ æéĜϠÌ¿ĂϠĉĂûĺϠĴĉĘøϠéàϠĤæÖϠĕû¿ĤàĉĘāϠéĤĜÖûàϠéĜϠàûÖĹéËûÖϠ¿ĂÒϠ
ĜÌ¿û¿ËûÖϠéĂϠĤæÖϠĴ¿ĺĜϠÒÖĜÌĘéËÖÒϠæÖĘÖϯ

e¤tϠx t  5@H+Ϡ
e*S5+ H¯5x

^HxxHe_ϠΛ

*ÖϠĤæÖϠĤĘĨĜĤÖÒϠ
ĜĤĘ¿ĤÖáéÌϠĕ¿ĘĤĂÖĘϠ
¿ĂÒϠ¿ϠæéáæϠėĨ¿ûéĤĺϰϠ
éĂÌûĨĜéĳÖϠ¿ĂÒϠ
¿āËéĤéĉĨĜϠ
ĉĘá¿ĂéĜ¿ĤéĉĂ



eĨĘϠĕĘéĂÌéĕûÖĜϠÒÖĜÌĘéËÖϠæĉĴϠĴÖϠĂÖÖÒϠĤĉϠËÖæ¿ĳÖϰϠ¿ĂÒϠĴæ¿ĤϠĴÖϠ
ĂÖÖÒϠĤĉϠÌæ¿ĂáÖϠĤĉϠËÖϠ¿ËûÖϠĤĉϠàĨûàéûϠĉĨĘϠāéĜĜéĉĂĜϯϠ°ÖϠĴéûûϠĨĜÖϠ
ĤæÖāϠĤĉϠáĨéÒÖϠĤæÖϠÌæĉéÌÖĜϠĴÖϠĴéûûϠā¿øÖϠĤæĘĉĨáæĉĨĤϠĤæÖϠĕÖĘéĉÒϠ
ĉàϠĤæéĜϠĜĤĘ¿ĤÖáĺϠĤĉϠ¿ÌæéÖĳÖϠĉĨĘϠĜĤĘ¿ĤÖáéÌϠĉËôÖÌĤéĳÖĜϯ

?éĘĜĤϠ¿ĂÒϠàĉĘÖāĉĜĤϠéĜϠĤĉϠ¿ÌÌÖĕĤϠĤæ¿ĤϠĴÖϠāĨĜĤϠÌæ¿ĂáÖϯϠ ĜϠ¿Ϡ
Ìæ¿ĂáÖЀÖĂ¿ËûéĂáϠĉĘá¿ĂéĜ¿ĤéĉĂϰϠéĤϠéĜϠéĂÌĨāËÖĂĤϠĉĂϠĨĜϠĤĉϠËÖϠĕ¿ĘĤϠ
ĉàϠĤæÖϠÌæ¿ĂáÖϯϠ°éĤæϠĤæÖϠĜÌ¿ûÖϠ¿ĂÒϠĜÌĉĕÖϠĉàϠÌæ¿ĂáÖϠÒÖĜÌĘéËÖÒϠ
éĂϠĤæéĜϠĜĤĘ¿ĤÖáĺϰϠéĤϠéĜϠ¿ûĜĉϠÌûÖ¿ĘϠéĂÌĘÖāÖĂĤ¿ûϠÌæ¿ĂáÖϠ¿ĂÒϠĜā¿ûûϠ
¿ÒôĨĜĤāÖĂĤĜϠĤĉϠĴæ¿ĤϠĴÖϠÒĉϰϠ¿ĂÒϠæĉĴϠĴÖϠÒĉϠéĤϠĴéûûϠĂĉĤϠĜĨààéÌÖϠ
ÖéĤæÖĘϯϠ

°ÖϠĴéûûϠĂÖÖÒϠĤĉϠā¿øÖϠËĉûÒϰϠÌĘĉĜĜЀÌĨĤĤéĂáϠÌæ¿ĂáÖĜϠĤĉϠÖĂĜĨĘÖϠ
ĉĨĘϠÒéáéĤ¿ûϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϠ¿ĘÖϠàéĤϠàĉĘϠĤæÖϠ°ÖûĜæϠ_ExϠĉàϠ
ĤæÖϠàĨĤĨĘÖϯ

eĨĘϠ¯éĜéĉĂϱϠ
 ĉϠĕĘĉĳéÒÖϠĴĉĘûÒϠûÖ¿ÒéĂáϠÒéáéĤ¿ûϠĜÖĘĳéÌÖĜϰϠ
ÖāĕĉĴÖĘéĂáϠĕÖĉĕûÖϠĤĉϠûéĳÖϠæÖ¿ûĤæéÖĘϠûéĳÖĜϯ

qĨĤϠĕÖĉĕûÖϠàéĘĜĤ

xéāĕûéàĺϠÖĳÖĘĺĤæéĂáϠĴÖϠÒĉ

1ÖĜéáĂϠàĉĘϠāĉĘÖϠÒ¿Ĥ¿ϰϠāĉĘÖϠÒéáéĤ¿û

?éĂÒϠāĉĘÖϠĳ¿ûĨÖ

XÖ¿ĘĂϠàĘĉāϠĤæÖϠĕ¿ĜĤϰϠÖāËĘ¿ÌÖϠĤæÖϠàĨĤĨĘÖ
?
é
ĳ
Ö
Ϡ
q
Ę
é
Ă
Ì
é
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û
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Ĝ

e¤tϠqtH_+HqX5xϱϠx¤^^ t¶



ĤϠĤæÖϠæÖ¿ĘĤϠĉàϠĉĨĘϠĉĘá¿ĂéĜ¿ĤéĉĂϠûéÖĜϠ¿ϠÌĉāāéĤāÖĂĤϠĤĉϠĕû¿ÌéĂáϠ
ĉĨĘϠĕÖĉĕûÖϰϠĕ¿ĘĤĂÖĘĜϰϠ¿ĂÒϠĨĜÖĘĜϠ¿ĤϠĤæÖϠàĉĘÖàĘĉĂĤϠĉàϠÖĳÖĘĺĤæéĂáϠ
ĴÖϠÒĉϯϠ°ÖϠĘÖÌĉáĂéĜÖϠĤæ¿ĤϠĉĨĘϠĕÖĉĕûÖϠ¿ĘÖϠĉĨĘϠáĘÖ¿ĤÖĜĤϠ¿ĜĜÖĤϰϠ
¿ĂÒϠĉĨĘϠ¿ËéûéĤĺϠĤĉϠĘÖ¿ûéĜÖϠĉĨĘϠĳéĜéĉĂϠ¿ĂÒϠ¿ÌæéÖĳÖϠĉĨĘϠāéĜĜéĉĂĜϠ
éĜϠéĂÖĹĤĘéÌ¿ËûĺϠûéĂøÖÒϠĤĉϠĤæÖéĘϠĤ¿ûÖĂĤϰϠÖĹĕÖĘĤéĜÖϰϠ¿ĂÒϠÒÖÒéÌ¿ĤéĉĂϯϠ
eĨĘϠ¿ĕĕĘĉ¿ÌæϠËĨéûÒĜϠĨĕĉĂϠĉĨĘϠÖĹéĜĤéĂáϠ¯¿ûĨÖĜϰϠĉĨĘϠqÖĉĕûÖϠ¿ĂÒϠ
eĘá¿ĂéĜ¿ĤéĉĂ¿ûϠ1ÖĳÖûĉĕāÖĂĤϠĜĤĘ¿ĤÖáĺϰϠĉĨĘϠ^éĜĜéĉĂϠΛϰϠ¿ĂÒϠ éāϠ
ΗϠĉàϠĤæÖϠ°ÖûĜæϠ@ĉĳÖĘĂāÖĂĤПĜϠ1éáéĤ¿ûϠ¿ĂÒϠ1¿Ĥ¿ϠxĤĘ¿ĤÖáĺϠàĉĘϠ
EÖ¿ûĤæϠ¿ĂÒϠxĉÌé¿ûϠ+¿ĘÖϠéĂϠ°¿ûÖĜϠĜĤĘ¿ĤÖáĺϯϠ

 æéĜϠĕĘéĂÌéĕûÖϠĴéûûϠáĨéÒÖϠĤæÖϠÒÖÌéĜéĉĂĜϠĴÖϠā¿øÖϠ¿ĂÒϠĤæÖϠ
ĕĘéĉĘéĤéÖĜϠĴÖϠĜÖĤϠéĂϠĘÖû¿ĤéĉĂϠĤĉϠĉĨĘϠĕÖĉĕûÖϰϠéĂÌûĨÒéĂáϠæĉĴϠĴÖϠ
ĘÖā¿éĂϠ¿ϠĘÖĴ¿ĘÒéĂáϠ¿ĂÒϠÖĂá¿áéĂáϠĕû¿ÌÖϠĤĉϠĴĉĘøϰϠæĉĴϠĴÖϠĉààÖĘϠ
Ì¿ĘÖÖĘϠĕ¿ĤæĜϠ¿ĂÒϠÒÖĳÖûĉĕāÖĂĤϠĉĕĕĉĘĤĨĂéĤéÖĜϰϠæĉĴϠĴÖϠĘÖÌĘĨéĤϠ
ĂÖĴϠĕÖĉĕûÖϠĤĉϠĉĨĘϠĤÖ¿āĜϰϠ¿ĂÒϠæĉĴϠĴÖϠÖĂáÖĂÒÖĘϠÒéáéĤ¿ûϠ
éĂÌûĨĜéĉĂϠĤæĘĉĨáæĉĨĤϠĉĨĘϠĴĉĘøϯϠHĂϠ¿ϠĘ¿ĕéÒûĺϠÖĳĉûĳéĂáϰϠ
ÌĉāĕÖĤéĤéĳÖϠû¿ĂÒĜÌ¿ĕÖϰϠ¿ĜϠ¿ĂϠÖāĕûĉĺÖĘϰϠĉĨĘϠ¿ËéûéĤĺϠĤĉϠĘÖĤ¿éĂϰϠ
ÒÖĳÖûĉĕϠ¿ĂÒϠ¿ĤĤĘ¿ÌĤϠÖĹÌÖûûÖĂĤϠĕÖĉĕûÖϠéĜϠÌĘĨÌé¿ûϠĤĉϠĉĨĘϠ
ÌĉĂĤéĂĨÖÒϠĜĨÌÌÖĜĜϯϠ

 æÖϠĘ¿ĕéÒϠĕ¿ÌÖϠĉàϠĤÖÌæĂĉûĉáéÌ¿ûϠÌæ¿ĂáÖϠāÖ¿ĂĜϠĤæ¿ĤϠĴÖϠÒĉĂПĤϠ
øĂĉĴϠ¿ûûϠĉàϠĤæÖϠÒéààÖĘÖĂĤϠĜøéûûĜϠĉĨĘϠĜĤ¿ààϠĴéûûϠĂÖÖÒϠéĂϠĤæÖϠàĨĤĨĘÖϯϠ
_ÖĴϠĤÖÌæĂĉûĉáéÖĜϠËĘéĂáϠĴéĤæϠĤæÖāϠ¿ϠÌæ¿ĂáÖϠĉàϠĳĉÌ¿ËĨû¿ĘĺϠ
¿ĂÒϠĂÖĴϠĤĺĕÖĜϠĉàϠÌĉāĕûÖĹéĤĺϯϠHĂϠĉĘÒÖĘϠĤĉϠĘÖā¿éĂϠÌĉāĕÖĤéĤéĳÖϰϠ
ĴÖϠāĨĜĤϠàĉĜĤÖĘϠ¿ϠÌĨûĤĨĘÖϠĉàϠÌĉĂĤéĂĨ¿ûϠûÖ¿ĘĂéĂáϠ¿ĂÒϠ
ÒÖĳÖûĉĕāÖĂĤϰϠĤĉϠÖĂĜĨĘÖϠĤæ¿ĤϠĉĨĘϠĜĤ¿ààϠæ¿ĳÖϠĤæÖϠĜøéûûĜϠ¿ĂÒϠ
øĂĉĴûÖÒáÖϠĤæÖĺϠĂÖÖÒϠĤĉϠĜĨÌÌÖÖÒϯϠ

e¤tϠqtH_+HqX5x

qtH_+HqX5ϠΗ

qĨĤϠĕÖĉĕûÖϠàéĘĜĤ



ĜϠĤæÖϠËĘÖ¿ÒĤæϠĉàϠĜøéûûĜϠĂÖÖÒÖÒϠéĂϠÒéáéĤ¿ûϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠéĜϠ
éĂÌĘÖ¿ĜéĂáϰϠĜĉϠéĜϠĤæÖϠÒÖĕĤæϠĉàϠĜĕÖÌé¿ûéĜ¿ĤéĉĂϠĴéĤæéĂϠĤæĉĜÖϠ
ĜøéûûĜÖĤĜϯϠ æéĜϠāÖ¿ĂĜϠĤæ¿ĤϠĴÖϠĂÖÖÒϠĤĉϠËÖϠÌĉĂĜĤ¿ĂĤûĺϠÖĳĉûĳéĂáϠ
ĉĨĘϠ¿ĕĕĘĉ¿ÌæϠĤĉϠĤ¿ûÖĂĤϠā¿Ă¿áÖāÖĂĤϰϠéĂϠĉĘÒÖĘϠĤĉϠÖĂĜĨĘÖϠĤæ¿ĤϠ
ĴÖϠ¿ĘÖϠ¿ĤĤĘ¿ÌĤéĂáϠ¿ĂÒϠĘÖĤ¿éĂéĂáϠĤæÖϠËÖĜĤϠĕÖĉĕûÖϯϠ°ÖϠĴéûûϠéĂĳÖĜĤϠ
éĂϠĤæÖϠÒÖĳÖûĉĕāÖĂĤϠĉàϠĉĨĘϠÖĹĕÖĘĤĜϠËĺϠÖĜĤ¿ËûéĜæéĂáϠ+ÖĂĤĘÖĜϠĉàϠ
5ĹÌÖûûÖĂÌÖϰϠÒÖĳÖûĉĕéĂáϠĤÖ¿āĜϠĴéĤæϠÒÖÖĕϠÖĹĕÖĘĤéĜÖϠĤæ¿ĤϠÌ¿ĂϠ
æÖûĕϠĤĉϠà¿ÌéûéĤ¿ĤÖϠÌæ¿ĂáÖϠ¿ÌĘĉĜĜϠĤæÖϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĜĺĜĤÖāϯ

 æÖϠĴ¿ĺϠĴÖϠĨĜÖϠÒ¿Ĥ¿Ϡ¿ĂÒϠéĂĤÖĘ¿ÌĤϠĴéĤæϠ HϠĤĉĉûĜϠéĜϠĜÖĤϠĤĉϠ
Ìæ¿ĂáÖϠÒĘ¿ĜĤéÌ¿ûûĺϠéĂϠĤæÖϠĘÖû¿ĤéĳÖûĺϠĂÖ¿ĘϠàĨĤĨĘÖϯϠ æÖϠĂ¿ĤĨĘÖϠĉàϠ
ĴĉĘøϰϠÖĜĕÖÌé¿ûûĺϠéĂϠÒéáéĤ¿ûϠ¿ĂÒϠÒ¿Ĥ¿ϠĜÖĘĳéÌÖĜϰϠĴéûûϠÌæ¿ĂáÖϠ¿ĂÒϠ
ĴÖϠÖĹĕÖÌĤϠ HϠ¿ĂÒϠĘĉËĉĤéÌĜϠĤĉϠĕû¿ĺϠ¿ϠĘĉûÖϠéĂϠĜĉāÖϠĉàϠĤæÖϠ
āĨĂÒ¿ĂÖϰϠĘÖĕÖĤéĤéĳÖϠĴĉĘøϠ¿ĂÒϠĤ¿ĜøĜϯϠ æÖϠĨĜÖϠĉàϠ HϠ¿ĜϠ¿ϠÌĉÒéĂáϠ
¿ĂÒϠÒÖĳÖûĉĕāÖĂĤϠĤĉĉûϠéĜϠ¿ĜϠ¿ĕĕûéÌ¿ËûÖϠéĂϠæÖ¿ûĤæÌ¿ĘÖϠ¿ĜϠ¿ĂĺϠ
ĉĤæÖĘϠĜĉàĤĴ¿ĘÖϠÒÖĳÖûĉĕāÖĂĤϠÖĂĳéĘĉĂāÖĂĤϯϠ HϠĴéûûϠáéĳÖϠĉĨĘϠ
ĜĤ¿ààϠĤæÖϠĉĕĕĉĘĤĨĂéĤĺϠĤĉϠàĉÌĨĜϠĉĂϠĤæÖϠāĉĘÖϠÌĉāĕûÖĹϰϠËĨĤϠ
ĘÖĴ¿ĘÒéĂáϠÌæ¿ûûÖĂáÖĜϠĤæ¿ĤϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠà¿ÌÖĜϯϠ

 æéĜϠĂÖÖÒĜϠĨĜϠĤĉϠĕĘĉĳéÒÖϠĉĨĘϠĜĤ¿ààϠĴéĤæϠĉĕĕĉĘĤĨĂéĤéÖĜϠĤĉϠûÖ¿ĘĂϠ
¿ĂÒϠÒÖĳÖûĉĕϰϠ¿ĂÒϠĤĉϠËÖϠĕĘĉāĉĤÖÒϠĴéĤæéĂϠĉĨĘϠĉĘá¿ĂéĜ¿ĤéĉĂϯϠ
°æÖĂϠĉĨĘϠĜĤ¿ààϠàÖÖûϠĤæ¿ĤϠĤæÖĺϠæ¿ĳÖϠĉĕĕĉĘĤĨĂéĤéÖĜϠĤĉϠáĘĉĴϠ¿ĂÒϠ
¿Òĳ¿ĂÌÖϠĤæÖéĘϠÌ¿ĘÖÖĘĜϰϠĤæÖĺϠ¿ĘÖϠāĉĘÖϠûéøÖûĺϠĤĉϠËÖϠÖĂá¿áÖÒϠ¿ĂÒϠ
ĕĘĉÒĨÌĤéĳÖϯϠ°ÖϠĴéûûϠÖāĕĉĴÖĘϠĉĨĘϠĜĤ¿ààϠĤĉϠÒĘéĳÖϠÒéáéĤ¿ûϠÌæ¿ĂáÖϠ
ËĺϠÌĘÖ¿ĤéĂáϠĤæÖϠÌĉĂÒéĤéĉĂĜϠàĉĘϠĤæÖāϠĤĉϠĨĜÖϠĤæÖéĘϠÒéáéĤ¿ûϠ
ÖĹĕÖĘĤéĜÖϠ¿ĂÒϠøĂĉĴûÖÒáÖϠĤĉϠĤæÖϠàĨûûÖĜĤϠÖĹĤÖĂĤϯϠ æéĜϠĴéûûϠæÖûĕϠ
ĤĉϠāéĂéāéĜÖϠĉĨĘϠĜĤ¿ààϠĤĨĘĂĉĳÖĘϰϠ¿ĂÒϠĘÖÌĘĨéĤāÖĂĤϠÌĉĜĤĜϯϠ

HĂϠÒĉéĂáϠ¿ûûϠĉàϠĤæéĜϰϠĴÖϠĨĂÒÖĘĜĤ¿ĂÒϠĤæ¿ĤϠĴÖϠĴéûûϠËÖϠ¿ĜøéĂáϠ¿ϠûĉĤϠ

ĉàϠĉĨĘϠĕÖĉĕûÖϰϠ¿ĂÒϠĤæ¿ĤϠéĜϠĴæĺϠĤæéĜϠéĜϠĉĨĘϠàéĘĜĤϠĜĤĘ¿ĤÖáéÌϠ
ĕĘéĂÌéĕûÖϯϠ

e¤tϠqtH_+HqX5x

qtH_+HqX5ϠΗ

qĨĤϠĕÖĉĕûÖϠàéĘĜĤ



 æÖϠÌĉāĕûÖĹéĤĺϠĉàϠĴæ¿ĤϠĴÖϠÒĉϠéĜϠ¿ϠÌæ¿ûûÖĂáÖϠĤæ¿ĤϠĜûĉĴĜϠĨĜϠ
ÒĉĴĂϰϠÌĘÖ¿ĤÖĜϠĴ¿ĜĤÖϰϠà¿éûĨĘÖϰϠÒÖā¿ĂÒϰϠàĘéÌĤéĉĂϰϠÒÖû¿ĺϰϠ¿ĂÒϠ
ÌĉĜĤϯϠ*ĺϠĘÖÒĨÌéĂáϠÌĉāĕûÖĹéĤĺϰϠĴÖϠÌ¿ĂϠÒĘéĳÖϠĜéāĕûéàéÌ¿ĤéĉĂϠĉàϠ
æĉĴϠĴÖϠÒÖûéĳÖĘϰϠéĂÌûĨÒéĂáϠĉĨĘϠ¿ĘÌæéĤÖÌĤĨĘÖϰϠ¿ĕĕûéÌ¿ĤéĉĂĜϠ
ÖĜĤ¿ĤÖϰϠĕĘĉáĘ¿āāÖĜϰϠ¿ĂÒϠĕĘĉÌÖĜĜÖĜϯ

°ÖϠÌ¿ĂϠĘÖÒĨÌÖϠĤæÖϠÌĉāĕûÖĹéĤĺϠĉàϠĴæ¿ĤϠĴÖϠÒĉϠËĺϠàĉÌĨĜéĂáϠĉĂϠ
ĤæÖϠàĉûûĉĴéĂáϱ

Å ¤ĜéĂáϠĜĤ¿ĂÒ¿ĘÒϠĤÖÌæĂĉûĉáéÖĜϠ¿ĂÒϠĕĘĉÌÖĜĜÖĜϲ

Å 5ûéāéĂ¿ĤéĂáϠĨĂĂÖÌÖĜĜ¿ĘĺϠĜĤÖĕĜϠ¿ĂÒϠĕĘĉÌÖĜĜÖĜϲ

Å ĨĤĉā¿ĤéĂáϠĘÖĕÖĤéĤéĳÖϠĕĘĉôÖÌĤϰϠĕĘĉáĘ¿āāÖϠ¿ĂÒϠ
ĕĉĘĤàĉûéĉϠā¿Ă¿áÖāÖĂĤϠĤ¿ĜøĜϲ

Å +ĉĂĜĉûéÒ¿ĤéĂáϠĉĨĘϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϯ

*ĺϠĜéāĕûéàĺéĂáϠĴæ¿ĤϠĴÖϠÒĉϠ¿ĂÒϠæĉĴϠĴÖϠÒĉϠéĤϰϠĴÖϠÌ¿ĂϠËÖÌĉāÖϠ
¿ϠāĉĘÖϠÖààéÌéÖĂĤϠ¿ĂÒϠÖààÖÌĤéĳÖϠĉĘá¿ĂéĜ¿ĤéĉĂϠÖĂ¿ËûéĂáϠĨĜϠĤĉϠ
ÒÖûéĳÖĘϠËÖĤĤÖĘϠĉĨĤÌĉāÖĜϯ

 ¿øéĂáϠ¿ĂϠĉĕÖĂϠ¿ĘÌæéĤÖÌĤĨĘÖϠ¿ĕĕĘĉ¿ÌæϠéĜϠÌÖĂĤĘ¿ûϠĤĉϠā¿øéĂáϠ
ĉĨĘϠĕĘĉÒĨÌĤĜϠāĉĘÖϠĜéāĕûÖϰϠĘÖĜéûéÖĂĤϠ¿ĂÒϠàûÖĹéËûÖϯϠ°ÖϠĴéûûϠËÖϠ
¿ËûÖϠĤĉϠéĂĂĉĳ¿ĤÖϠà¿ĜĤÖĘϠ¿ĂÒϠĘÖĜĕĉĂÒϠĤĉϠĤæÖϠĂÖÖÒĜϠĉàϠĜĤ¿ààϰϠ
ĕ¿ĤéÖĂĤĜϠ¿ĂÒϠĤæÖϠĕĨËûéÌϠėĨéÌøûĺϠ¿ĂÒϠÖààÖÌĤéĳÖûĺϯϠ æÖϠĕĘĉÒĨÌĤĜϠ
¿ĂÒϠĜÖĘĳéÌÖĜϠËĨéûĤϠĴéĤæéĂϠĤæéĜϠ¿ĘÌæéĤÖÌĤĨĘÖϠĴéûûϠËÖϠėĨéÌøÖĘϠĤĉϠ
ĨĜÖϰϠāĉĘÖϠĘÖûé¿ËûÖϠ¿ĂÒϠāĉĘÖϠàûÖĹéËûÖϠĤĉϠĕÖĉĕûÖПĜϠĂÖÖÒĜϯϠ°ÖϠ
æ¿ĳÖϠ¿ûĘÖ¿ÒĺϠĜĤ¿ĘĤÖÒϠĤĉϠĴĉĘøϠéĂϠĤæéĜϠĉĕÖĂϠ¿ĘÌæéĤÖÌĤĨĘÖϠĴ¿ĺϰϠ
æĉĴÖĳÖĘϠĤĘ¿ĂĜéĤéĉĂéĂáϠÖĳÖĘĺĤæéĂáϠĴÖϠÒĉϠĤĉϠĤæéĜϠĴ¿ĺϠĉàϠ
ĴĉĘøéĂáϠĴéûûϠËÖϠĉĂÖϠĉàϠĤæÖϠû¿ĘáÖĜĤϠĕéÖÌÖĜϠĉàϠĴĉĘøϠĤĉϠÌĉāÖϠ

àĘĉāϠĤæéĜϠĜĤĘ¿ĤÖáĺϯ

^¿øéĂáϠÌæ¿ĂáÖĜϠĴéĤæéĂϠĤæéĜϠĉĕÖĂϠ¿ĘÌæéĤÖÌĤĨĘÖϠĂÖÖÒĜϠÖààÖÌĤéĳÖϠ
¿ĂÒϠÖààéÌéÖĂĤϠ¿ĜĜĨĘ¿ĂÌÖϠĕĘĉÌÖĜĜÖĜϯϠ æÖϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠ
ĜÖĘĳéÌÖĜϠĴÖϠĕĘĉĳéÒÖϠāĨĜĤϠāÖÖĤϠĤæÖϠæéáæÖĜĤϠėĨ¿ûéĤĺϠĜĤ¿ĂÒ¿ĘÒĜϰϠ
¿ĂÒϠĂÖÖÒϠĤĉϠËÖϠĘÖ¿ÒéûĺϠ¿ĳ¿éû¿ËûÖϠĴæÖĂϠĜĤ¿ààϰϠĕ¿ĤéÖĂĤĜϠ¿ĂÒϠĤæÖϠ
ĕĨËûéÌϠĂÖÖÒϠĤæÖāϯϠ

e¤tϠqtH_+HqX5x

qtH_+HqX5ϠΘ

xéāĕûéàĺϠÖĳÖĘĺĤæéĂáϠ
ĴÖϠÒĉ



°ÖϠæ¿ĳÖϠĴÖûûЀÖĜĤ¿ËûéĜæÖÒϠéĂĤÖĘĂ¿ûϠ¿ĜĜĨĘ¿ĂÌÖϠáĘĉĨĕĜϠĤæ¿ĤϠ
ĕĘĉĳéÒÖϠā¿ĂĺϠĉàϠĤæÖĜÖϠàĨĂÌĤéĉĂĜϰϠæĉĴÖĳÖĘϠĤæÖĺϠĴÖĘÖϠ
ÒÖĜéáĂÖÒϠ¿ĂÒϠÖĜĤ¿ËûéĜæÖÒϠĤĉϠĜĨĕĕĉĘĤϠĤĘ¿ÒéĤéĉĂ¿ûϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠ
ĜÖĘĳéÌÖĜϯϠeĨĘϠ¿ĜĜĨĘ¿ĂÌÖϠáĘĉĨĕĜϠ¿ĂÒϠËĉ¿ĘÒĜϠĘÖā¿éĂϠÌĘéĤéÌ¿ûϠĤĉϠ
ĳ¿ûéÒ¿ĤéĂáϠĤæÖϠĴĉĘøϠĴÖϠÒĉϰϠ¿ĂÒϠĤĉϠËÖϠÖààÖÌĤéĳÖϠĴéĤæéĂϠĉĨĘϠĂÖĴϠ
Ĵ¿ĺĜϠĉàϠĴĉĘøéĂáϠĤæÖĺϠĂÖÖÒϠĤĉϠĴĉĘøϠéĂϠ¿ϠĜéāĕûéàéÖÒϠĴ¿ĺϯϠ°ÖϠĴéûûϠ
ÒĉϠĤæéĜϠËĺϠÖĜĤ¿ËûéĜæéĂáϠÌûÖ¿ĘϠĘĨûÖĜϠ¿ĂÒϠĜĕÖÌéàéÌ¿ĤéĉĂĜϠ¿ĘĉĨĂÒϠ
Ĵæ¿ĤϠĂÖÖÒĜϠĤĉϠËÖϠ¿ĜĜĨĘÖÒϰϠĴæÖĂϠ¿ĂÒϠæĉĴϠЂËĨĤϠāĉĘÖϠ
éāĕĉĘĤ¿ĂĤûĺϠĴæÖĘÖϠĴÖϠĜæĉĨûÒϠĂĉĤϠĜÖÖøϠ¿ÒÒéĤéĉĂ¿ûϠû¿ĺÖĘĜϠĉàϠ
¿ĜĜĨĘ¿ĂÌÖϠĴæÖĂϠĤæÖĘÖϠéĜϠĂĉϠàĨĘĤæÖĘϠ¿ÒÒÖÒϠĳ¿ûĨÖϯϠHĂϠÒĉéĂáϠĤæéĜϰϠ
ĉĨĘϠ¿ĜĜĨĘ¿ĂÌÖϠĕĘĉÌÖĜĜϠĴéûûϠËÖϠāĉĘÖϠĜĤĘÖ¿āûéĂÖÒϰϠàĉÌĨĜĜéĂáϠ
ĉĂûĺϠĉĂϠĤæÖϠ¿ĜĜĨĘ¿ĂÌÖϠĴĉĘøϠĤæ¿ĤϠéĜϠĂÖÖÒÖÒϰϠ¿ĂÒϠĕĘĉĳéÒéĂáϠĤæ¿ĤϠ
¿ĜĜĨĘ¿ĂÌÖϠĜĴéàĤûĺϠ¿ĂÒϠÖààÖÌĤéĳÖûĺϰϠĜĨĕĕĉĘĤéĂáϠĨĜϠéĂϠÒÖûéĳÖĘéĂáϠ
ĳ¿ûĨÖϠĤĉϠĜĤ¿ààϰϠĕ¿ĤéÖĂĤĜϠ¿ĂÒϠĤæÖϠĕĨËûéÌϯ

eĨĘϠqĉĘĤàĉûéĉĜϰϠqĘĉáĘ¿āāÖĜϠ¿ĂÒϠqĘĉôÖÌĤĜϠ¿ĘÖϠ¿ĂĉĤæÖĘϠ¿ĘÖ¿Ϡ
ĴæÖĘÖϠĴÖϠĴéûûϠĜéāĕûéàĺϠæĉĴϠĴÖϠĴĉĘøϯϠ æéĜϠĜĤ¿ĘĤĜϠĴéĤæϠĤæÖϠ
áĉĳÖĘĂ¿ĂÌÖϠĴæéÌæϠéĜϠ¿ûĘÖ¿ÒĺϠËÖéĂáϠĜéāĕûéàéÖÒϠËĺϠÖĂĜĨĘéĂáϠ
ĤæÖĘÖϠéĜϠ¿ϠÌûÖ¿ĘϠĘĉĨĤÖϠĤæĘĉĨáæϠĴæéÌæϠĘÖĜĕĉĂĜéËéûéĤĺϠéĜϠ
ÒÖûÖá¿ĤÖÒϯϠ5ĹĤÖĘĂ¿ûϠqĉĘĤàĉûéĉϠ¿ĂÒϠqĘĉáĘ¿āāÖϠeĳÖĘĜéáæĤϠ
+æ¿éĘĜϠĴéûûϠĘÖā¿éĂϠÖĜĜÖĂĤé¿ûϠĤĉϠ¿ĜĜĨĘéĂáϠ¿ĂÒϠáĨéÒéĂáϠĤæÖϠĴĉĘøϠ
ĉàϠĤÖ¿āĜϠ¿ĂÒϠĉĨĘϠĕĉĘĤàĉûéĉĜϰϠĕĘĉáĘ¿āāÖĜϠ¿ĂÒϠĕĘĉôÖÌĤĜϠÌ¿ĂϠËÖϠ
ĉĘÌæÖĜĤĘ¿ĤÖÒϠāĉĘÖϠÖààéÌéÖĂĤûĺϯ

 æéĜϠ¿ûĜĉϠáéĳÖĜϠĨĜϠĤæÖϠĉĕĕĉĘĤĨĂéĤĺϠĤĉϠËĘéĂáϠ¿ûûϠĕĉĘĤàĉûéĉĜϰϠ
ĕĘĉáĘ¿āāÖĜϠ¿ĂÒϠĕĘĉôÖÌĤĜϠĤĉáÖĤæÖĘϠĴéĤæéĂϠ¿ϠĜéĂáûÖϠqĉĘĤàĉûéĉϠ
^¿Ă¿áÖāÖĂĤϠeààéÌÖϠЊq^eЋϯϠ¤ĜéĂáϠ¿ϠĜéĂáĨû¿ĘϠq^eϠĴéûûϠ¿ûûĉĴϠĨĜϠ
ĤĉϠĜĤ¿ĂÒ¿ĘÒéĜÖϠĤæÖϠĴ¿ĺϠqĉĘĤàĉûéĉĜϰϠqĘĉáĘ¿āāÖĜϠ¿ĂÒϠqĘĉôÖÌĤĜϠ
¿ĘÖϠĘĨĂϰϠĴĉĘøéĂáϠĤĉϠ¿ϠĜéĂáûÖϠОĕû¿ĺËĉĉøПϠĉàϠĘĨûÖĜϠàĉĘϠĜĤ¿ĘĤéĂáϠĨĕϰϠ
ĘĨĂĂéĂáϠ¿ĂÒϠÌûĉĜéĂáϠÒĉĴĂϠĕéÖÌÖĜϠĉàϠĴĉĘøϯϠ æéĜϠĴéûûϠĜéāĕûéàĺϠ

ĤæÖϠĤ¿ĜøϠĉàϠĜĤ¿ĘĤéĂáϠĨĕϠĂÖĴϠqĉĘĤàĉûéĉĜϰϠqĘĉáĘ¿āāÖĜϠ¿ĂÒϠ
qĘĉôÖÌĤĜϰϠĴéĤæϠĕĘÖЀÖĜĤ¿ËûéĜæÖÒϠáĉĳÖĘĂ¿ĂÌÖϠāÖÌæ¿ĂéĜāĜϰϠ
ÒĉÌĨāÖĂĤϠĤÖāĕû¿ĤÖĜϰϠĘÖĕĉĘĤéĂáϠĜÌæÖÒĨûÖĜϠ¿ĂÒϠĤĉĉûĜϠĤĉϠ
ĜĨĕĕĉĘĤϠĤæÖϠĜĨÌÌÖĜĜàĨûϠÒÖûéĳÖĘĺϠĉàϠĤæÖϠĴĉĘøϯ

5ĜĤ¿ËûéĜæéĂáϠ¿Ϡq^eϠĴéûûϠæÖûĕϠĤĉϠĘÖÒĨÌÖϠĤæÖϠÌĉāĕûÖĹéĤĺϠĉàϠĉĨĘϠ
qĉĘĤàĉûéĉĜϰϠqĘĉáĘ¿āāÖĜϠ¿ĂÒϠqĘĉôÖÌĤĜϰϠāéĂéāéĜéĂáϠĴ¿ĜĤÖϠ¿ĂÒϠ
ÒÖû¿ĺĜϰϠ¿ĂÒϠĴéûûϠĜĨĕĕĉĘĤϠĤæĉĜÖϠqĉĘĤàĉûéĉĜϰϠqĘĉáĘ¿āāÖĜϠ¿ĂÒϠ
qĘĉôÖÌĤĜϠéĂϠĘ¿ĕéÒûĺϠÒÖûéĳÖĘéĂáϠĳ¿ûĨÖϠĤĉϠĜĤ¿ààϰϠĕ¿ĤéÖĂĤĜϠ¿ĂÒϠĤæÖϠ
ĕĨËûéÌϰϠĴæéûĜĤϠ¿ûĜĉϠÒÖĳÖûĉĕéĂáϠĉĨĘϠĘÖĕĨĤ¿ĤéĉĂϠàĉĘϠÒÖûéĳÖĘéĂáϠĉĂϠ
ĉĨĘϠĴĉĘøϯϠ

qĨĤĤéĂáϠĨĜÖĘĜϠЂĴæÖĤæÖĘϠĤæÖĺϠ¿ĘÖϠĜĤ¿ààϰϠĕ¿ĤéÖĂĤĜϠĉĘϠĤæÖϠĕĨËûéÌϠ
ЂĉàϠĉĨĘϠĕĘĉÒĨÌĤĜϠ¿ĤϠĤæÖϠÌÖĂĤĘÖϠĉàϠĤæÖϠĴ¿ĺϠĴÖϠÒÖĜéáĂϠĤæÖāϰϠ
ĴéûûϠā¿øÖϠĉĨĘϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϠÖĂôĉĺ¿ËûÖϰϠÖààÖÌĤéĳÖϠ¿ĂÒϠ
éĂĤĨéĤéĳÖϠĤĉϠĨĜÖϯϠ*ĺϠ¿ÒĉĕĤéĂáϠ¿ϠĨĜÖĘЀÌÖĂĤĘÖÒϠÒÖĜéáĂϠ¿ĕĕĘĉ¿ÌæϠ
ĤæĘĉĨáæĉĨĤϠĤæÖϠĉĘá¿ĂéĜ¿ĤéĉĂϠĴÖϠĴéûûϠËÖϠĜĤÖĕĕéĂáϠËÖĺĉĂÒϠĉĨĘϠ
ĤĘ¿ÒéĤéĉĂ¿ûϠËĉĨĂÒ¿ĘéÖĜϠĉàϠĕĘĉÒĨÌĤϠÒÖĳÖûĉĕāÖĂĤϰϠ¿ĂÒϠûĉĉøéĂáϠ
āĉĘÖϠ¿ĤϠæĉĴϠĉĨĘϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϠ¿ĘÖϠĨĜÖÒϰϠĤæÖϠ
ÖĂĳéĘĉĂāÖĂĤĜϠĤæ¿ĤϠĕÖĉĕûÖϠĨĜÖϠĤæÖāϠéĂϰϠĤæÖϠĤĺĕÖĜϠĉàϠÒÖĳéÌÖĜϠ
ĤæÖĺϠĨĜÖϠĤæÖāϠĉĂϰϠ¿ĂÒϠĤæÖϠĴæĉûÖϠÖĹĕÖĘéÖĂÌÖϠĤæÖĺϠæ¿ĳÖϠĉàϠ
ĨĜéĂáϠĤæÖāϯ

°ĉĘøéĂáϠĴéĤæϠ°ÖûĜæϠ@ĉĳÖĘĂāÖĂĤϠ¿ĂÒϠĉĨĘϠĕ¿ĘĤĂÖĘĜϠĤĉϠÖĜĤ¿ËûéĜæϠ
¿ϠĨĜÖĘЀÌÖĂĤĘÖÒϠÒÖĜéáĂϠ+ÖĂĤĘÖϠĉàϠ5ĹÌÖûûÖĂÌÖϰϠĴÖϠĴéûûϠÒÖĳÖûĉĕϠ
āĨÌæϠÌûĉĜÖĘϠĘÖû¿ĤéĉĂĜæéĕĜϠĴéĤæϠĨĜÖĘĜϠĉàϠ¿ûûϠĉĨĘϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠ
ĜÖĘĳéÌÖĜϯϠHĤϠĴéûûϠ¿ûĜĉϠæÖûĕϠĨĜϠéĂϠĤæÖϠÒÖûéĳÖĘĺϠĉàϠĉĨĘϠāéĜĜéĉĂĜϰϠ
ĕ¿ĘĤéÌĨû¿ĘûĺϠéĂϠÖĹĕ¿ĂÒéĂáϠĤæÖϠĨĜÖϠĉàϠĤæÖϠÒéáéĤ¿ûϠæÖ¿ûĤæϠ¿ĂÒϠ
Ì¿ĘÖϠĘÖÌĉĘÒϠ¿ĂÒϠĤæÖϠĨĜÖϠĉàϠÒéáéĤ¿ûϠĤĉϠéāĕĘĉĳÖϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϰϠ
ËĨĤϠ¿ûĜĉϠéĂϠĉĨĘϠÒÖûéĳÖĘĺϠĉàϠæéáæЀėĨ¿ûéĤĺϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϯ

e¤tϠqtH_+HqX5x

qtH_+HqX5ϠΘ

xéāĕûéàĺϠÖĳÖĘĺĤæéĂáϠ
ĴÖϠÒĉ



5ĳÖĘĺϠéĂĤÖĘ¿ÌĤéĉĂϠËÖĤĴÖÖĂϠ¿ϠāÖāËÖĘϠĉàϠĤæÖϠĕĨËûéÌϠ¿ĂÒϠæÖ¿ûĤæϠ
¿ĂÒϠÌ¿ĘÖϠĜÖĘĳéÌÖĜϠáÖĂÖĘ¿ĤÖĜϠĂÖĴϠÒ¿Ĥ¿ϯϠ ĜϠĴÖϠéĂĤĘĉÒĨÌÖϠĂÖĴϠ
Ĵ¿ĺĜϠĉàϠÌ¿ĕĤĨĘéĂáϠÒ¿Ĥ¿ϠÖûÖÌĤĘĉĂéÌ¿ûûĺϰϠéĂϠāĉĘÖϠÌĉāĕĘÖæÖĂĜéĳÖϠ
Ĵ¿ĺĜϰϠĤæ¿ĤϠĳĉûĨāÖϠĉàϠÒ¿Ĥ¿ϠĴéûûϠÌĉĂĤéĂĨÖϠĤĉϠáĘĉĴϯϠHĤϠéĜϠĉĨĘϠ
ĘÖĜĕĉĂĜéËéûéĤĺϠĤĉϠÒÖĜéáĂϠàĉĘϠāĉĘÖϠÒ¿Ĥ¿Ϡ¿ĂÒϠāĉĘÖϠÒéáéĤ¿ûϯϠ æéĜϠ
āÖ¿ĂĜϠĤæ¿ĤϠĴÖϠĴéûûϠĂÖÖÒϠĤĉϠéĂĳÖĜĤϠĂĉĤϠôĨĜĤϠéĂϠĂÖĴϠĜøéûûĜϰϠ
ĤÖÌæĂĉûĉáéÖĜϠ¿ĂÒϠéĂϠÒÖĳÖûĉĕéĂáϠĂÖĴϠĕĘĉÌÖĜĜÖĜϠĤĉϠéāĕĘĉĳÖϠĤæÖϠ
Ĵ¿ĺϠĴÖϠÒÖûéĳÖĘϠĜÖĘĳéÌÖĜϰϠËĨĤϠ¿ûĜĉϠéĂĳÖĜĤϠéĂϠæéáæϠėĨ¿ûéĤĺϠÒ¿Ĥ¿Ϡ
Ĥæ¿ĤϠéĜϠËĉĤæϠĨĜÖàĨûϠ¿ĂÒϠĨĜÖ¿ËûÖϯ

 æÖϠÒ¿Ĥ¿ϠĤæ¿ĤϠéĜϠĨĜÖÒϠéĂϠĤæÖϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĉàϠĕÖĉĕûÖϠéĂϠ°¿ûÖĜϠ
¿ûûϠàĉĘāĜϠĕ¿ĘĤϠĉàϠĤæÖϠÒéáéĤ¿ûϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĘÖÌĉĘÒϯϠ°ÖϠ
¿ûĘÖ¿ÒĺϠæ¿ĳÖϠĤæÖϠàĉĨĂÒ¿ĤéĉĂĜϠĉàϠĤæéĜϠÒéáéĤ¿ûϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠ
ĘÖÌĉĘÒϠéĂϠĕû¿ÌÖϰϠ¿ĂÒϠĤæÖϠĴĉĘøϠĴÖϠÒĉϠĂÖĹĤϠĴéûûϠĤĘ¿ĂĜàĉĘāϠéĤϠéĂĤĉϠ
¿ϠĤæĘéĳéĂáϠÒ¿Ĥ¿ϠÖÌĉĜĺĜĤÖāϯϠeĨĘϠ_1tϠÒ¿Ĥ¿ϠĜĤĘ¿ĤÖáĺϠĜÖĤĜϠĉĨĤϠ
æĉĴϠĴÖϠĴéûûϠËĘéĂáϠÒ¿Ĥ¿ϠĤĉáÖĤæÖĘϠàĘĉāϠ¿ÌĘĉĜĜϠĤæÖϠæÖ¿ûĤæϠ¿ĂÒϠ
ĜĉÌé¿ûϠÌ¿ĘÖϠĜĺĜĤÖāϠÌĘÖ¿ĤéĂáϠ¿ϠÌĉāĕûÖĤÖϰϠæĉûéĜĤéÌϠĘÖÌĉĘÒϠĉàϠĤæÖϠ
éĂàĉĘā¿ĤéĉĂϠĘÖûÖĳ¿ĂĤϠĤĉϠ¿ϠĕÖĘĜĉĂХĜϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϯϠ

eĨĘϠÒ¿Ĥ¿Ϡ¿ĂÒϠ¿Ă¿ûĺĤéÌĜϠĜĤĘ¿ĤÖáĺϠ¿ûĘÖ¿ÒĺϠĜÖĤĜϠĉĨĤϠæĉĴϠĴÖϠĴéûûϠ
éĂĳÖĜĤϠéĂϠĨĕĜøéûûéĂáϠĉĨĘϠĜĤ¿ààϠĉĂϠĂÖĴϠĤĉĉûĜϠ¿ĂÒϠĤÖÌæĂĉûĉáéÖĜϰϠ
¿ĜϠĴÖûûϠ¿ĜϠéĂϠĤĘ¿éĂéĂáϠ¿ĂÒϠĜĨĕĕĉĘĤϠàĉĘϠÒéáéĤ¿ûϠ¿ĂÒϠéĂàĉĘā¿ĤéÌĜϠ
ĜĤ¿ààϯϠ*ĺϠÖĂĜĨĘéĂáϠÒ¿Ĥ¿ϠéĜϠĜæ¿ĘÖÒϠéĂϠĴ¿ĺĜϠĤæ¿ĤϠĕĘĉĤÖÌĤϠĕĘéĳ¿ÌĺϠ
¿ĂÒϠĜÖÌĨĘéĤĺϠĴÖϠĴéûûϠËÖÌĉāÖϠ¿ϠāĉĘÖϠÒ¿Ĥ¿ЀÒĘéĳÖĂϠ¿ĂÒϠÒéáéĤ¿ûûĺϠ
ÖĂ¿ËûÖÒϠĉĘá¿ĂéĜ¿ĤéĉĂϠĤæ¿ĤϠéĜϠËÖĤĤÖĘϠÖėĨéĕĕÖÒϠĤĉϠĜÖĘĳÖϠĉĨĘϠ
ĕ¿ĘĤĂÖĘĜϰϠĕ¿ĤéÖĂĤĜϠ¿ĂÒϠĤæÖϠĕĨËûéÌϯϠ

 æÖϠàĨĤĨĘÖϠĉàϠĤæÖϠÒéáéĤ¿ûϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĘÖÌĉĘÒϠĴéûûϠËÖϠÌÖĂĤĘ¿ûϠ
ĤĉϠ¿ϠĕÖĘĜĉĂПĜϠéĂĤÖĘ¿ÌĤéĉĂĜϠĴéĤæϠæÖ¿ûĤæϠ¿ĂÒϠĜĉÌé¿ûϠÌ¿ĘÖϠ

ĜÖĘĳéÌÖĜϰϠĴæÖĘÖĳÖĘϠĤæÖĺϠ¿ĘÖϠéĂϠ°¿ûÖĜϯϠxĤ¿ààϠĴéûûϠæ¿ĳÖϠĤæÖϠ
ĕÖĘĤéĂÖĂĤϠéĂàĉĘā¿ĤéĉĂϠ¿ËĉĨĤϠĤæÖϠĕÖĘĜĉĂϠ¿ĳ¿éû¿ËûÖϠĤĉϠĤæÖāϰϠ
æÖûĕéĂáϠĤæÖāϠĤĉϠā¿øÖϠĜĴéàĤϠ¿ĂÒϠéĂàĉĘāÖÒϠÒÖÌéĜéĉĂĜϰϠ
éĘĘÖĜĕÖÌĤéĳÖϠĉàϠĴæÖĘÖϠĤæÖϠĕÖĘĜĉĂϠæ¿ĜϠĕĘÖĳéĉĨĜûĺϠĘÖÌÖéĳÖÒϠ
Ì¿ĘÖϯϠ æÖϠĕÖĘĜĉĂϠĴéûûϠĂĉĤϠĂÖÖÒϠĤĉϠĘÖĕÖ¿ĤϠéĂàĉĘā¿ĤéĉĂϠĤæ¿ĤϠĤæÖĺϠ
æ¿ĳÖϠ¿ûĘÖ¿ÒĺϠáéĳÖĂϠ¿ËĉĨĤϠĤæÖéĘϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĂÖÖÒĜϰϠ¿ĂÒϠĴéûûϠ
ËÖϠĜĨààéÌéÖĂĤûĺϠĴÖûûϠéĂàĉĘāÖÒϰϠĤæĘĉĨáæϠĤæÖϠ_ExϠ°¿ûÖĜϠ ĕĕϰϠĤĉϠ
ĕû¿ĺϠ¿ĂϠ¿ÌĤéĳÖϠĘĉûÖϠéĂϠĤæÖéĘϠĉĴĂϠÌ¿ĘÖϯ

e¤tϠqtH_+HqX5x

qtH_+HqX5ϠΙ

1ÖĜéáĂϠàĉĘϠāĉĘÖϠ
Ò¿Ĥ¿ϰϠāĉĘÖϠÒéáéĤ¿û



eĨĘϠĤæéĘÒϠāéĜĜéĉĂϠéĜϠĤĉϠÖĹĕ¿ĂÒϠĤæÖϠÒéáéĤ¿ûϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠ
ĘÖÌĉĘÒϰϠ¿ĂÒϠĤĉϠÖĹĕ¿ĂÒϠĤæÖϠĨĜÖϠĉàϠÒéáéĤ¿ûϠĤĉϠéāĕĘĉĳÖϠæÖ¿ûĤæϠ
¿ĂÒϠÌ¿ĘÖϯϠ æÖϠéĂÌĘÖ¿ĜéĂáϠĂĨāËÖĘϠĉàϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϠ
Ĥæ¿ĤϠĴÖϠĕĘĉĳéÒÖϠ¿ĂÒϠĜĨĕĕĉĘĤϠéĜϠĘÖĜĨûĤéĂáϠéĂϠ¿ĂϠéĂÌĘÖ¿ĜéĂáϠàûĉĴϠ
ĉàϠÒ¿Ĥ¿ϠàĘĉāϠûĉÌ¿ûϠæÖ¿ûĤæϠËĉ¿ĘÒϠ¿ĂÒϠĤĘĨĜĤϠĕû¿ĤàĉĘāĜϰϠËĨĤϠ¿ûĜĉϠ
Ò¿Ĥ¿ϠáÖĂÖĘ¿ĤÖÒϠËĺϠĕ¿ĤéÖĂĤĜϠĤæÖāĜÖûĳÖĜϯϠ5Ĺĕ¿ĂÒéĂáϠĤæÖϠĨĜÖϠĉàϠ
ÒéáéĤ¿ûϠĤĉϠéāĕĘĉĳÖϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϰϠéĜϠÒÖāĉĂĜĤĘ¿ĤÖÒϠĤæĘĉĨáæϠ
ĤæÖϠā¿ĂĺϠĕĉĘĤàĉûéĉĜϰϠĕĘĉáĘ¿āāÖĜϠ¿ĂÒϠĕĘĉôÖÌĤĜϠĤæ¿ĤϠĴÖϠ¿ĘÖϠ
ĘÖĜĕĉĂĜéËûÖϠàĉĘϠÒÖûéĳÖĘéĂáϠ¿ĤϠ¿ĂĺϠáéĳÖĂϠĤéāÖϯϠ ûûϠĤæĉĜÖϠ
ĕĉĘĤàĉûéĉĜϰϠĕĘĉáĘ¿āāÖĜϠ¿ĂÒϠĕĘĉôÖÌĤĜϠĴéûûϠÒÖûéĳÖĘϠĂÖĴϠĕĘĉÒĨÌĤĜϠ
¿ĂÒϠĜÖĘĳéÌÖĜϰϠĘÖĜĨûĤéĂáϠéĂϠĳ¿ûĨÖϠàĉĘϠĜĤ¿ààϰϠĕ¿ĤéÖĂĤĜϠĉĘϠĤæÖϠ
ĕĨËûéÌϰϠ¿ĂÒϠéāĕĘĉĳéĂáϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϯ

°ÖϠĴéûûϠ¿ûĜĉϠÌĉĂĤéĂĨ¿ûûĺϠÖĹĕûĉĘÖϠĤæÖϠÖĳĉûĳéĂáϠĴ¿ĺĜϠéĂϠĴæéÌæϠĴÖϠ
Ì¿ĂϠĨĜÖϠ¿ĘĤéàéÌé¿ûϠéĂĤÖûûéáÖĂÌÖϠЊ HЋϠ¿ĂÒϠĤĉϠĜĉûĳÖϠĕĘĉËûÖāĜϠ¿ĂÒϠ
ÒÖûéĳÖĘϠËÖĤĤÖĘϠĜÖĘĳéÌÖĜϯϠ HϠæ¿ĜϠĤæÖϠĕĉĤÖĂĤé¿ûϠĤĉϠéāĕĘĉĳÖϠĤæÖϠ
ÖààéÌéÖĂÌĺϠ¿ĂÒϠ¿ÌÌĨĘ¿ÌĺϠĉàϠÒÖÌéĜéĉĂЀā¿øéĂáϰϠ¿ĨĤĉā¿ĤÖϠ
ĘÖĕÖĤéĤéĳÖϠĤ¿ĜøĜϠ¿ĂÒϠĕÖĘĜĉĂ¿ûéĜÖϠĜÖĘĳéÌÖĜϯϠ°ÖϠ¿ĘÖϠ¿ûĘÖ¿ÒĺϠ
ĴĉĘøéĂáϠĴéĤæϠĉĨĘϠĕ¿ĘĤĂÖĘĜϠ¿ĂÒϠĜĤ¿øÖæĉûÒÖĘĜϠĤĉϠàĉĜĤÖĘϠ¿Ϡ
ÌĉāāĨĂéĤĺϠĉàϠĕĘ¿ÌĤéÌÖϠ¿ĘĉĨĂÒϠĤæÖϠ¿ÒĉĕĤéĉĂϠ¿ĂÒϠ
éāĕûÖāÖĂĤ¿ĤéĉĂϠĉàϠ HϠĜĉûĨĤéĉĂĜϯ

°ÖϠĴéûûϠĂÖÖÒϠĴ¿ĺĜϠĤĉϠāÖ¿ĜĨĘÖϠĤæÖϠéāĕ¿ÌĤϠĉàϠĤæÖϠéĂÌĘÖ¿ĜéĂáϠ
ĨĜÖϠĉàϠÒéáéĤ¿ûϠ¿ĂÒϠÒ¿Ĥ¿ϯϠ1éáéĤ¿ûϠā¿ĤĨĘéĤĺϠéĜϠ¿ϠāÖĤĘéÌϠĴÖϠÌ¿ĂϠ
ĨĜÖϠĤĉϠéûûĨĜĤĘ¿ĤÖϠĤæéĜϯϠ¤ĂÒÖĘĜĤ¿ĂÒéĂáϠĴæÖĘÖϠĤæÖĘÖϠéĜϠÌĉāāĉĂϠ
áĘĉĨĂÒϠ¿ÌĘĉĜĜϠĕ¿ĘĤĂÖĘϠĉĘá¿ĂéĜ¿ĤéĉĂĜϠĴéûûϠæÖûĕϠĤĉϠàĉÌĨĜϠĉĨĘϠ
ûéāéĤÖÒϠĘÖĜĉĨĘÌÖĜϠĉĂϠÒÖûéĳÖĘéĂáϠĳ¿ûĨÖϠ¿ÌĘĉĜĜϠĤæÖϠæÖ¿ûĤæϠ¿ĂÒϠ
Ì¿ĘÖϠĜĺĜĤÖāϯϠxéāéû¿ĘûĺϠĴæÖĘÖϠĤæÖĘÖϠ¿ĘÖϠ¿ĘÖ¿ĜϠéĂϠĴæéÌæϠĜéĂáûÖϠ
ĉĘá¿ĂéĜ¿ĤéĉĂĜϠ¿ĘÖϠāĉĘÖϠÒéáéĤ¿ûûĺϠā¿ĤĨĘÖϠĤæ¿ĂϠĉĤæÖĘĜϰϠĴÖϠÌ¿ĂϠ

ĴĉĘøϠĴéĤæϠĉĨĘϠĕ¿ĘĤĂÖĘϠĉĘá¿ĂéĜ¿ĤéĉĂĜϠĤĉϠĜÌ¿ûÖϠéĂéĤé¿ĤéĳÖĜϠĨĕϠàĉĘϠ
ĤæÖϠĘÖĜĤϠĉàϠ_ExϠ°¿ûÖĜϯ

¤Ĝ¿ËéûéĤĺéĜϠ¿ĂĉĤæÖĘϠĨĜÖàĨûϠāÖĤĘéÌϠàĉĘϠĨĂÒÖĘĜĤ¿ĂÒéĂáϠæĉĴϠ
ĕÖĉĕûÖϠā¿øÖϠĨĜÖϠĉàϠĉĨĘϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϯϠHĤÖĘ¿ĤéĂáϠĤæÖĜÖϠ
ĨĜ¿ËéûéĤĺϠ¿ĜĜÖĜĜāÖĂĤĜϠĉĳÖĘϠĤéāÖϠĴéûûϠéĂÒéÌ¿ĤÖϠĴæÖĘÖϠĤæÖϠ
Ìæ¿ĂáÖĜϠĴÖϠā¿øÖϠ¿ĘÖϠéāĕĘĉĳéĂáϠĤæÖϠÖĹĕÖĘéÖĂÌÖϠĉàϠĜĤ¿ààϰϠ
ĕ¿ĤéÖĂĤĜϠ¿ĂÒϠĤæÖϠĕĨËûéÌϯϠ æÖĜÖϠÌæ¿ĂáÖĜϠā¿ĺϠËÖϠĜā¿ûûϰϠËĨĤϠ
ÌĨāĨû¿ĤéĳÖûĺϠÌ¿ĂϠËÖϠÖĹĤĘÖāÖûĺϠĳ¿ûĨ¿ËûÖϯ

e¤tϠqtH_+HqX5x

qtH_+HqX5ϠΙ

1ÖĜéáĂϠàĉĘϠāĉĘÖϠ
Ò¿Ĥ¿ϰϠāĉĘÖϠÒéáéĤ¿û



°ÖϠ¿ĘÖϠāĉĜĤϠĳ¿ûĨÖÒϠĴæÖĂϠĴÖϠÒÖûéĳÖĘϠĂÖĴϠĤæéĂáĜϠéĂĤĉϠĤæÖϠ
æ¿ĂÒĜϠĉàϠÖĂÒϠĨĜÖĘĜϯϠeĨĘϠàĉÌĨĜϠĜæĉĨûÒϠĤæÖĘÖàĉĘÖϠËÖϠĉĂϠ
ÒÖûéĳÖĘéĂáϠĜĉûĨĤéĉĂĜϠĤĉϠĤæÖϠĕĘĉËûÖāĜϠĤæ¿ĤϠā¿ĤĤÖĘϠāĉĜĤϠĤĉϠĉĨĘϠ
ĕ¿ĘĤĂÖĘĜϯϠ°ÖϠ¿ûĜĉϠÌĘÖ¿ĤÖϠĳ¿ûĨÖϠĴæÖĂϠĴÖϠæÖûĕϠĜĤ¿ààϰϠĕ¿ĤéÖĂĤĜϠ
¿ĂÒϠĤæÖϠĕĨËûéÌϠĤĉϠáÖĤϠĤæÖϠāĉĜĤϠĉĨĤϠĉàϠĴæ¿ĤϠĤæÖĺϠ¿ûĘÖ¿ÒĺϠæ¿ĳÖϯϠ
°ÖϠĂÖÖÒϠĤĉϠĕ¿ĘĤĂÖĘϠÌûĉĜÖûĺϠĴéĤæϠûĉÌ¿ûϠĉĘá¿ĂéĜ¿ĤéĉĂĜϠĴæÖĂϠĂÖĴϠ
ĕĘĉÒĨÌĤĜϠ¿ĘÖϠËÖéĂáϠéāĕûÖāÖĂĤÖÒϯϠ æéĜϠĴéûûϠæÖûĕϠĨĜϠĤĉϠéÒÖĂĤéàĺϠ
ĴæÖĘÖϠĴÖϠÌ¿ĂϠĉĕĤéāéĜÖϠĉĨĘϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϠĜĉϠĤæ¿ĤϠÖĂÒϠ
ĨĜÖĘĜϠáÖĤϠĤæÖϠËÖĜĤϠÖĹĕÖĘéÖĂÌÖϠ¿ĂÒϠĴéûûϠÖĂĜĨĘÖϠĤæ¿ĤϠĉĨĘϠĴĉĘøϠéĜϠ
āĉĘÖϠĳéĜéËûÖϠ¿ĂÒϠĳ¿ûĨ¿ËûÖϠĤĉϠĤæÖϠÖĂÒϠĨĜÖĘϯϠ æéĜϠĴéûûϠĨûĤéā¿ĤÖûĺϠ
ûÖ¿ÒϠĤĉϠáĘÖ¿ĤÖĘϠĜ¿ĤéĜà¿ÌĤéĉĂϠ¿ĂÒϠ¿ÒĉĕĤéĉĂϠĉàϠĉĨĘϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠ
ĜÖĘĳéÌÖĜϯ

 æÖϠĳ¿ûĨÖϠáÖĂÖĘ¿ĤÖÒϠËĺϠĉĨĘϠĕĘĉÒĨÌĤĜϠ¿ááĘÖá¿ĤÖĜϠĴéĤæϠĕ¿ĘĤĂÖĘϠ
ĉĘá¿ĂéĜ¿ĤéĉĂĜϰϠĤæÖéĘϠĜĤ¿ààϰϠĕ¿ĤéÖĂĤĜϠ¿ĂÒϠĤæÖϠĕĨËûéÌϯϠ°ÖϠÌ¿ĂϠ
éûûĨĜĤĘ¿ĤÖϠĤæÖϠĳ¿ûĨÖϠĉàϠÒéáéĤ¿ûϠĜÖĘĳéÌÖĜϠËĺϠĜæĉĴéĂáϠæĉĴϠĤæÖĺϠ
æÖûĕϠĉĨĘϠĕ¿ĘĤĂÖĘĜϠĤĉϠÒÖûéĳÖĘϠāĉĘÖϠĴéĤæϠûÖĜĜϰϠĜéāĕûéàĺéĂáϠ
ĜÖĘĳéÌÖĜϰϠéāĕĘĉĳéĂáϠĤæÖϠÖĹĕÖĘéÖĂÌÖϰϠ¿ĂÒϠÒÖûéĳÖĘéĂáϠËÖĤĤÖĘϠàĉĘϠ
ûÖĜĜϠĉĳÖĘ¿ûûϯϠ°ÖϠĴéûûϠÒĉϠĤæéĜϠËĺϠÒÖĳÖûĉĕéĂáϠ¿ĂÒϠéāĕûÖāÖĂĤéĂáϠ¿Ϡ
ĘĉËĨĜĤϠËÖĂÖàéĤϠā¿Ă¿áÖāÖĂĤϠàĘ¿āÖĴĉĘøϯϠ*ÖĂÖàéĤĜϠ¿ĘÖϠĨĜĨ¿ûûĺϠ
ûéĂøÖÒϠĤĉϠéĂÒéĳéÒĨ¿ûϠĕĘĉôÖÌĤĜϠĉĘϠĕĘĉáĘ¿āāÖĜϰϠ¿ĘÖϠĕĘÖЀĕû¿ĂĂÖÒϰϠ
¿ĂÒϠÒÖûéĳÖĘÖÒϠûéĂÖ¿ĘûĺϠàĘĉāϠĤæÖϠĕéÖÌÖϠĉàϠĴĉĘøϠĤæÖĺϠ¿ĘÖϠ
ÌĉĂĂÖÌĤÖÒϠĤĉϯϠ°ĉĘøéĂáϠĴéĤæϠĉĨĘϠĕ¿ĘĤĂÖĘĜϰϠĴÖϠĴéûûϠËÖϠûĉĉøéĂáϠ
ËÖĺĉĂÒϠĤæÖϠËĉĨĂÒ¿ĘéÖĜϠĉàϠĴæ¿ĤϠĴÖϠÒÖûéĳÖĘϠЂĤæÖϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠ
ĜÖĘĳéÌÖĜϠĤæÖāĜÖûĳÖĜϠЂĤĉϠĨĂÒÖĘĜĤ¿ĂÒϠĤæÖϠÖĂĳéĘĉĂāÖĂĤĜϠĤæÖĺϠ
¿ĘÖϠĨĜÖÒϠéĂϰϠĤæÖϠĕÖĉĕûÖϠĨĜéĂáϠĤæÖāϠ¿ĂÒϠæĉĴϠĤæÖĺϠ¿ĘÖϠĨĜÖÒϠéĂϠ
Ĵ¿ĺĜϠĤæ¿ĤϠ¿ĘÖϠĨĜÖàĨûϠ¿ĂÒϠĳ¿ûĨ¿ËûÖϯϠ

e¤tϠqtH_+HqX5x

qtH_+HqX5ϠΚ

?éĂÒϠāĉĘÖϠĳ¿ûĨÖ



°ÖϠ¿ûĜĉϠáÖĂÖĘ¿ĤÖϠĳ¿ûĨÖϠ¿Ĵ¿ĺϠàĘĉāϠàĘĉĂĤûéĂÖϠĜÖĘĳéÌÖĜϯϠ æÖϠ
Ò¿Ĥ¿ϠĤæ¿ĤϠàĉĘāĜϠĤæÖϠÒéáéĤ¿ûϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĘÖÌĉĘÒϠĕĘÖĜÖĂĤĜϠ
ĘéÌæϠĉĕĕĉĘĤĨĂéĤéÖĜϠàĉĘϠĘÖĜÖ¿ĘÌæϠ¿ĂÒϠéĂĂĉĳ¿ĤéĉĂϯϠeĨĘϠĘÖĜÖ¿ĘÌæϠ
¿ĂÒϠéĂĂĉĳ¿ĤéĉĂϠéĜϠàĉĨĂÒÖÒϠĉĂϠĜĤĘĉĂáϠĕ¿ĘĤĂÖĘĜæéĕĜϠĴéĤæϠæÖ¿ûĤæϠ
¿ĂÒϠÌ¿ĘÖϠĉĘá¿ĂéĜ¿ĤéĉĂĜϰϠéĂÒĨĜĤĘĺϠ¿ĂÒϠ¿Ì¿ÒÖāé¿ϰϠ¿ĂÒϠĴÖϠæ¿ĳÖϠ
¿ϠĘĉûÖϠĤĉϠĕû¿ĺϠËĺϠÖĹĕ¿ĂÒéĂáϠĉĨĘϠĘÖĜÖ¿ĘÌæϠ¿ĂÒϠéĂĂĉĳ¿ĤéĉĂϠ
ÖààĉĘĤĜϠéĂϠûéĂÖϠĴéĤæϠĤæÖϠéĂÌĘÖ¿ĜéĂáϠÒéáéĤ¿ûϠ¿ĂÒϠÒ¿Ĥ¿ϠĤæ¿ĤϠĤæéĜϠ
ĜĤĘ¿ĤÖáĺϠÒÖĜÌĘéËÖĜϯϠ°ÖϠĂÖÖÒϠĤĉϠËÖϠĕĘĉ¿ÌĤéĳÖûĺϠÒÖāĉĂĜĤĘ¿ĤéĂáϠ
¿ĂÒϠÌĉāāĨĂéÌ¿ĤéĂáϠĤæÖϠËÖĂÖàéĤĜϠĉàϠĤæÖĜÖϠ¿ÌĤéĳéĤéÖĜϠĜĉϠĤæ¿ĤϠ
ĤæÖϠĳ¿ûĨÖϠĤĉϠĤæÖϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĜĺĜĤÖāϠéĜϠÌûÖ¿Ęϯ

 æÖϠĴ¿ĺϠĴÖϠāÖ¿ĜĨĘÖϠĴæ¿ĤϠĴÖϠÒĉϠĂÖÖÒĜϠĤĉϠĘÖàûÖÌĤϠĤæÖϠĳ¿ûĨÖϠ
ĴÖϠ¿ĘÖϠÒÖûéĳÖĘéĂáϠĤĉϠĤæÖϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĜĺĜĤÖāϰϠ¿ĂÒϠĤæÖϠĴ¿ĺϠ
ĴÖϠāÖ¿ĜĨĘÖϠĳ¿ûĨÖϠĴéûûϠĂÖÖÒϠĤĉϠā¿ĤĨĘÖϠĉĳÖĘϠĤæÖϠûéàÖĤéāÖϠĉàϠĤæéĜϠ
ĜĤĘ¿ĤÖáĺϯϠ°ÖϠ¿ûĘÖ¿ÒĺϠāÖ¿ĜĨĘÖϠÒÖûéĳÖĘĺϠĉàϠāéûÖĜĤĉĂÖĜϠ¿ĂÒϠĤæÖϠ
ėĨ¿ûéĤĺϠĉàϠĉĨĘϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠĜÖĘĳéÌÖϯϠ^éûÖĜĤĉĂÖĜϠáéĳÖϠĨĜϠ¿ϠĴ¿ĺϠ
ĉàϠÖĂĜĨĘéĂáϠĕĘĉáĘÖĜĜϠéĜϠËÖéĂáϠā¿ÒÖϠ¿á¿éĂĜĤϠĜÖĤϠĉËôÖÌĤéĳÖĜϰϠ
ĴæéûÖϠėĨ¿ûéĤĺϠāÖ¿ĜĨĘÖĜϠáéĳÖϠĨĜϠ¿ĜĜĨĘ¿ĂÌÖϠĤæ¿ĤϠĉĨĘϠĕĘĉÒĨÌĤĜϠ
¿ĘÖϠàéĤϠàĉĘϠĕĨĘĕĉĜÖϯϠ ĉϠāÖ¿ĜĨĘÖϠĤæÖϠĳ¿ûĨÖϠĉàϠĉĨĘϠĴĉĘøϰϠĴÖϠ
ĂÖÖÒϠĤĉϠàĉÌĨĜϠĉĂϠĤæĘÖÖϠøÖĺϠ¿ĘÖ¿Ĝϱ

Å1ÖûéĳÖĘĺϠĕÖĘàĉĘā¿ĂÌÖϱϠ æéĜϠéĜϠ¿ËĉĨĤϠÖĂĜĨĘéĂáϠĤæ¿ĤϠĴÖϠ¿ĘÖϠ
ĴĉĘøéĂáϠĉĂϠĤæÖϠĘéáæĤϠĉËôÖÌĤéĳÖĜϯ

ÅqĘĉÒĨÌĤéĳéĤĺϠĕÖĘàĉĘā¿ĂÌÖϱϠ æéĜϠéĜϠ¿ËĉĨĤϠÖĂĜĨĘéĂáϠĤæ¿ĤϠĴÖϠ
¿ĘÖϠĴĉĘøéĂáϠÖààÖÌĤéĳÖûĺϠ¿ĂÒϠÖààéÌéÖĂĤûĺϠĉĂϠĤæĉĜÖϠĉËôÖÌĤéĳÖĜϯ

Å¯¿ûĨÖϠÒÖûéĳÖĘĺϱϠ æéĜϠéĜϠ¿ËĉĨĤϠāÖ¿ĜĨĘéĂáϠĤæÖϠéāĕ¿ÌĤϠĉàϠĉĨĘϠ
ĕĘĉÒĨÌĤĜϠĉĂϠĤæÖϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĜĺĜĤÖāϯ

*ĺϠÒÖĜÌĘéËéĂáϠĤæÖϠĳ¿ûĨÖϠĉàϠĉĨĘϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϰϠĴÖϠÌ¿ĂϠ
æÖûĕϠĤĉϠāĉĳÖϠæÖ¿ûĤæϠ¿ĂÒϠÌ¿ĘÖϠĉĘá¿ĂéĜ¿ĤéĉĂĜϠéĂϠ°¿ûÖĜϠĤĉϠĘÖ¿ÌæϠ
¿ϠāĉĘÖϠÒéáéĤ¿ûûĺϠā¿ĤĨĘÖϠĕĉĜéĤéĉĂϯϠ æéĜϠĴéûûϠ¿ûĜĉϠæÖûĕϠĨĜϠĤĉϠËĨéûÒϠ
ĤæÖϠÌ¿ĜÖϠàĉĘϠàĨĤĨĘÖϠéĂĳÖĜĤāÖĂĤϠéĂϠĂ¿ĤéĉĂ¿ûϠÒéáéĤ¿ûϠĜÖĘĳéÌÖĜϰϠ
ĘÖéĂàĉĘÌéĂáϠĉĨĘϠāéĜĜéĉĂϠàéĳÖϠĉËôÖÌĤéĳÖϠĤĉϠËÖϠĤæÖϠĤĘĨĜĤÖÒϠ
ĕ¿ĘĤĂÖĘϯϠ°ÖϠĴéûûϠÖāËÖÒϠĤæéĜϠÌĉĂÌÖĕĤϠĉàϠĤæÖϠĳ¿ûĨÖϠĜĤĉĘĺϠ
ĤæĘĉĨáæĉĨĤϠĉĨĘϠÒÖûéĳÖĘĺϠĤĉϠÖĂĜĨĘÖϠĤæ¿ĤϠĴÖϠ¿ĘÖϠÌĉĂĜĤ¿ĂĤûĺϠ
Öĳ¿ûĨ¿ĤéĂáϠĤæÖϠĳ¿ûĨÖϠĉàϠĉĨĘϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϰϠ¿ĂÒϠ
ā¿øéĂáϠéāĕĘĉĳÖāÖĂĤĜϠĴæÖĘÖϠĂÖÌÖĜĜ¿Ęĺϯ

e¤tϠqtH_+HqX5x

qtH_+HqX5ϠΚ

?éĂÒϠāĉĘÖϠĳ¿ûĨÖ



5āËĘ¿ÌéĂáϠĂÖĴϠĴ¿ĺĜϠĉàϠĴĉĘøéĂáϰϠĴéĤæϠĂÖĴϠĤÖÌæĂĉûĉáéÖĜϠ¿ĂÒϠ
ĤĉĉûĜϰϠā¿øÖĜϠàĉĘϠ¿ĂϠÖĹÌéĤéĂáϠàĨĤĨĘÖϠàĉĘϠĉĨĘϠĉĘá¿ĂéĜ¿ĤéĉĂϯϠ°ÖϠ
Ì¿ĂПĤϠøÖÖĕϠ¿ÒÒéĂáϠĤĉϠĉĨĘϠĉûÒϠĤÖÌæĂĉûĉáéÖĜϠ¿ĂÒϠĕĘĉÒĨÌĤĜϠ
ËÖÌ¿ĨĜÖϠÒĉéĂáϠĤæéĜϠā¿øÖĜϠĤæĉĜÖϠĤæéĂáĜϠāĉĘÖϠÌĉāĕûÖĹϠ¿ĂÒϠ
āĉĘÖϠÖĹĕÖĂĜéĳÖϰϠ¿ĂÒϠĘÖĜĨûĤĜϠéĂϠĨĜϠËÖéĂáϠûÖĜĜϠ¿Ò¿ĕĤ¿ËûÖϠ¿ĜϠ¿ĂϠ
ĉĘá¿ĂéĜ¿ĤéĉĂϯϠ_ÖĴϠĤÖÌæĂĉûĉáéÖĜϠ¿ĂÒϠĴ¿ĺĜϠĉàϠĴĉĘøéĂáϠĉààÖĘϠ
Ĵ¿ĺĜϠàĉĘϠĨĜϠĤĉϠÒÖûéĳÖĘϠāĉĘÖϠĳ¿ûĨÖϯϠ

HĤϠĴéûûϠāÖ¿ĂϠĤæ¿ĤϠĴÖϠĂÖÖÒϠĤĉϠàéĂÒϠĂÖĴϠĘĉ¿ÒϠā¿ĕĜϠàĉĘϠĉĨĘϠĉûÒÖĘϰϠ
ûÖá¿ÌĺϠĕĘĉÒĨÌĤĜϠĤæ¿ĤϠĨûĤéā¿ĤÖûĺϠĜĤÖÖĘϠĨĜϠĤĉĴ¿ĘÒĜϠĤæÖéĘϠ
ÒÖÌĉāāéĜĜéĉĂéĂáϯϠ æÖϠĤÖ¿āĜϠĤæ¿ĤϠĜĨĕĕĉĘĤϰϠā¿éĂĤ¿éĂϠ¿ĂÒϠ
ÒÖĳÖûĉĕϠĤæÖĜÖϠĕĘĉÒĨÌĤĜϠĴéûûϠËÖϠÌĘéĤéÌ¿ûϠĤĉϠÒÖûéĳÖĘéĂáϠĉĂϠĤæéĜϠ
ĕĘéĂÌéĕûÖϯϠϠ°ÖϠĴéûûϠĂÖÖÒϠĤĉϠĤ¿øÖϠĤæÖϠËÖĜĤϠĕ¿ĘĤĜϠĉàϠĴæ¿ĤϠĴÖϠ
æ¿ĳÖϰϠ¿ĂÒϠËĨéûÒϠĤæÖāϠéĂĤĉϠĂÖĴÖĘϠĕĘĉÒĨÌĤĜϠĤæ¿ĤϠÒÖûéĳÖĘϠĳ¿ûĨÖϠ
ĤĉϠĨĜÖĘĜϯ

 æéĜϠĴéûûϠËÖϠÒéààéÌĨûĤϲϠĴÖϠĴéûûϠĂÖÖÒϠĤĉϠā¿øÖϠĤĉĨáæϠÒÖÌéĜéĉĂĜϠĉĂϠ
ĕĘĉÒĨÌĤĜϠĤæ¿ĤϠĴÖϠæ¿ĳÖϠÖĹĤÖĂĜéĳÖûĺϠéĂĳÖĜĤÖÒϠéĂϠĉĳÖĘϠĤæÖϠĺÖ¿ĘĜϰϠ
æĉĴÖĳÖĘϠĴÖϠĴéûûϠĂÖÖÒϠĤĉϠË¿û¿ĂÌÖϠĤæéĜϠ¿á¿éĂĜĤϠ¿ĂϠ
ĨĂÒÖĘĜĤ¿ĂÒéĂáϠĉàϠĴæÖĤæÖĘϠĴÖϠ¿ĘÖϠāÖÖĤéĂáϠĉĨĘϠĜÖÌĉĂÒϠ
āéĜĜéĉĂϰϠĤĉϠÒÖûéĳÖĘϠæéáæϠėĨ¿ûéĤĺϠÒéáéĤ¿ûϠĕĘĉÒĨÌĤĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϯϠ

e¤tϠqtH_+HqX5x

qtH_+HqX5ϠΛ

XÖ¿ĘĂϠàĘĉāϠĤæÖϠ
ĕ¿ĜĤϰϠÖāËĘ¿ÌÖϠĤæÖϠ
àĨĤĨĘÖ



 ĉϠÒĉϠĤæéĜϰϠĴÖϠāĨĜĤϠËÖÌĉāÖϠÌæ¿ĂáÖЀĂ¿ĤéĳÖϰϠËĨéûÒéĂáϠĉĂϠĉĨĘϠ
ĘÖÌÖĂĤϠĴĉĘøϠĤĉϠÖĳĉûĳÖϠĉĨĘϠĕĘĉÒĨÌĤϠĕĉĘĤàĉûéĉĜϠ¿ĂÒϠÒÖĳÖûĉĕϠ
ĂÖĴϰϠËÖĤĤÖĘϰϠÖààÖÌĤéĳÖϰϠÖààéÌéÖĂĤϰϠ¿ĂÒϠĜ¿àÖĘϠĕĘĉÒĨÌĤĜϠĤæ¿ĤϠ
ËÖĂÖàéĤϠĉĨĘϠĕ¿ĘĤĂÖĘϠĉĘá¿ĂéĜ¿ĤéĉĂĜϰϠĜĤ¿ààϰϠĕ¿ĤéÖĂĤĜϠ¿ĂÒϠĤæÖϠ
ĕĨËûéÌϯϠ°ÖϠÌ¿ĂϠĉĂûĺϠ¿ÌæéÖĳÖϠĤæéĜϠËĺϠæ¿ĳéĂáϠ¿ϠÌûÖ¿ĘϠÒéĘÖÌĤéĉĂϠ
¿ĂÒϠÖĹĕÖĘĤéĜÖϠéĂϠĤæÖϠĤÖÌæĂĉûĉáéÖĜϠĤæ¿ĤϠĴÖϠĴéĜæϠĤĉϠĨĜÖϯϠeĨĘϠ
ÌûĉĨÒϠĜĤĘ¿ĤÖáĺϠ¿ûĘÖ¿ÒĺϠĜÖĤĜϠĉĨĤϠæĉĴϠĴÖϠĴéûûϠāĉĳÖϠā¿ĂĺϠĉàϠĉĨĘϠ
ĕĘĉÒĨÌĤĜϠ¿ĂÒϠĜÖĘĳéÌÖĜϠĉĨĤϠĉàϠÒ¿Ĥ¿ϠÌÖĂĤĘÖĜϠ¿ĂÒϠéĂĤĉϠÌûĉĨÒϠ
ĜÖĘĳéÌÖĜϰϠĘÖÒĨÌéĂáϠĤæÖϠ¿āĉĨĂĤϠĉàϠÖààĉĘĤϠ¿ĂÒϠāĉĂÖĺϠĴÖϠĜĕÖĂÒϠ
ĉĂϠā¿éĂĤ¿éĂéĂáϰϠĨĕáĘ¿ÒéĂáϠ¿ĂÒϠā¿Ă¿áéĂáϠéĂàĘ¿ĜĤĘĨÌĤĨĘÖϯϠ
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F I N A N C E  U P D A T E |  E X E C U T I V E  S U M M A R Y

Forecast Full Year Position: DHCW is forecasting achievement of all financial targets for the financial year.

Run Rate: The monthly spend run rate for the final quarter of the financial year incorporates significant spend as a result of the 
datacentre migration activity and Primary Care IT refresh rollout. DPIF programmes will also contribute to forecast spend (c£10m) as key 
milestones within NHSapp, DMTP and NDR programmes are achieved and disbursements to support local resources are claimed. 
   
Savings delivery: The revised Core savings target now totals £4.9m with the vacancy management target being overachieved by £2m to 
period plan, offsetting non pay spend in securing 3rd party capacity (managed via our Strategic Resourcing Group), the acceleration of key 
strategic deliverables (such as Cloud transition) and bridging support of the datacentre migration activity . All savings schemes continue 
to have a high degree of confidence of delivery with £2.4m (48%) being recurrent in nature and available to offset the underlying position 
and emerging pressures. 

Programmes: A material cash payment relating to the DPIF Digital Intensive Care Unit has been made during December as supplier 
system installation and testing for stability & security milestones were met. Sustainable funding cases to support the Cancer Informatics 
Solution have now been submitted to Welsh Government for consideration. Additional proposals to fund the Digital Eyecare Programme 
Transition & Project  and sustainable funding to support the operation of the NHS Wales App are currently being compiled. 

Capital: Since the last report DHCW has received an additional capital allocation of £0.6m to support infrastructure investment schemes 
to strengthen Cyber resilience. All schemes are projected to complete this financial year. 

2024/25 Allocation: DHCW has been notified of its provisional funding assumptions for 2024/25. Alongside other NHS organisations a 
3.67% uplift and support for inflationary energy costs and COVID related activities are also expected. 

Risks: We are confident that all risks to the 2024/25 financial position have been mitigated the IMTP will help inform identification of any 
additional risks.  







Directorate Performance

Operations-  The directorate is 
reporting an overspend of 
£0.508m. The unfunded data 
centre move and SIEM costs 
have led to the budget being 
reprofiled in operations in 
accordance with the spend, the 
anticipated cost pressure is 
£1.4m (£1.2m data centre move, 
and £0.2m SIEM).

People and Workforce- The 
overspend is due to approved 
additional resources to support 
the recruitment exercise. 

Primary Care and Mental 
Health-  Previously reporting an 
underspend, the shift is from the 
movement of Choose Pharmacy, 
and current eyecare profiling. 

In December, DHCW is reporting a small revenue underspend of £0.171m. 





COVID Financial Performance
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The COVID run rate is given below for TTP and Vaccines.  The vaccines scheduling text/letter volumes significantly increased in quarter 3 and are 
expected to reduce for quarter 4 (effectively 30% lower than this time last financial year). There will be an assessment of the financial impact of  Health 
Board vaccination scheduling to identify the final funding requirement for this financial year.







DHCW Financial 
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https://nhswales365.sharepoint.com/sites/DHC_Quality/SitePages/The-Duty-of-Quality.aspx
https://phw.nhs.wales/services-and-teams/equality-impact-assessment-in-wales-practice-hub/equality-impact-assessment/


https://gov.wales/socio-economic-duty-scrutiny-framework-html




https://www.digitalcommunities.gov.wales/digital-inclusion-charter/
https://www.digitalcommunities.gov.wales/digital-inclusion-charter/
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4Missions | Portfolios | Enablers
Our Approach: To focus our delivery on the 
challenges of our service partners, we have 
divided our work into Missions, Portfolios and 
Enablers. These reflect  ministerial priorities and 
alignment with national programmes and 
describe our strategic objectives and outcomes.

1. PROVIDE A PLATFORM for enabling digital transformation

1.1 Data Platform and References Services
1.2 Open Architecture and Interoperability
1.3 Protecting Patient Data
1.4 Sustainable and Secure Infrastructure

4. DRIVE better value and outcomes through innovation
4.1 Research and Innovation
4.2 Value from Data

3.1 Health and Care Professions
3.2 Patients and the Public

3. EXPAND the digital health and care record and the use 
of digital to improve health and care

2.1 Public Health
2.2 Primary, Community and Mental Health
2.3 Planned Care
2.4 Urgent and Emergency Care
2.5 Diagnostics
2.6 Digital Medicines 

2. DELIVER high quality digital products and services
5. BE the trusted strategic partner and a 

high quality, inclusive and ambitious 
organisation

5.1 People and Culture
5.2 Finance
5.3 Sustainability
5.4 Stakeholder Engagement
5.5 Quality and Safety
5.6 Governance, Performance 

and Assurance



5Plan On A Page
Portfolios Qtr 1 Apr-Jun 2023 Qtr 2 Jul-Sep 2023 Qtr 3 Oct-Dec 2023 Qtr 4 Jan-Mar 2024 2024-2025 2025-2026

1.1 Data Platform and 
References Services

Care Data Repository
Establish Data and Analytics 

Platform 
Data and integration Hub

1.2 Open Architecture 
and Interoperability

API Roadmap APIs into production
Platform and Product Roadmaps

1.3 Protecting Patient 
Data

Data Promise Programme National IG Governance Framework

National Audit System Award

1.4 Sustainable and 
Secure Infrastructure

Cloud Plan and Business Case
Cyber Plan

Data Centre Move

2.1 Public Health National Immunisation Framework Discovery Screening Programme Priorities

2.2 Primary, Community 
and Mental Health

Digital Partner for Strategic Programme for Primary Care
Welsh Community Care Information System Strategic Review Recommendations

GP Systems Preferred Supplier(s)

2.3 Planned Care

Welsh Patient Administration across 
North Wales

Welsh Patient Administration Health Board Boundary Change

Procure an All Wales Maternity  system
Eye Care Gateway Review and 

transition arrangements

2.4 Urgent and 
Emergency Care

Welsh Emergency system - review 
outputs of strategic review 

Intensive Care System roll out

2.5 Diagnostics
New laboratory management system readiness (LINC) Start LINC roll out Complete LINC roll out

New radiology management system 
business case

New radiology management system readiness (RISP) Start RISP roll out Complete RISP roll out

2.6 Digital Medicines 
Digital Medicines Transformation (DMTP) initial stages of single medicines record, electronic transfer of prescriptions, hospital e-prescribing, patient 

access to meds 
DMTP next stages DMTP next stages

3.1 Health and Care 
Professions

Electronic requesting expanded across specialties

Future phases of Cancer Informatics Solution Cancer Improvement Plan deliverables

3.2 Patients and the 
Public

NHS Wales App launch GP services Develop core functional services Support and further development 

Onboarding and connection of third party suppliers with NHS Wales App core services
4.1 Research and 
Innovation

Rules of engagement with industry partners
Review of academic research partnership and develop a catalogue of 

commitments

4.2 Value from Data

Analysis and modelling for Strategic Programmes and Public Health

Information and Analytics Strategy Implement 'Official Statistics' plan

Ongoing priority analytics in Value in Health and Primary and Community

Funded Confidence in availability of funding or budget allocation
Resource not confirmed Limited confidence in funding or budget allocation

Change Control
The border shows the position at the start of the year

Key
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12Operational Performance | Major IT Incidents 
November

Service
Rolling 6-month 
Availability

Month 
Availability

Welsh Clinical Portal (WCP) 99.610% 98.131%
EMIS Web 99.725% 98.380%
My Health Online (MHOL) Patient Support 99.728% 98.370%
NHS Wales App 99.728% 98.370%
Welsh Hospital Pharmacy Stock Management System 
(WHPSMS) 99.907% 100.000%
Network Services 99.917% 99.795%
Welsh Laboratory Information Management System (WLIMS)  99.945% 100.000%
Microsoft 365 Product Support 99.955% 100.000%
GP Test Requesting (GPTR) 99.955% 100.000%
Master Patient Index (MPI) 99.957% 100.000%
Impacted Services
Welsh Patient Adminstration System (WelshPAS) 99.979% 99.959%
Welsh Radiology Information System (WRIS) 99.986% 99.963%

December

Service
Rolling 6-month 
Availability

Month 
Availability

Welsh Clinical Portal (WCP) 99.610% 100.000%
EMIS Web 99.725% 100.000%
My Health Online (MHOL) Patient Support 99.728% 100.000%
NHS Wales App 99.728% 100.000%
Network Services 99.917% 100.000%
Welsh Laboratory Information Management System 
(WLIMS)  

99.945% 100.000%

Microsoft 365 Product Support 99.955% 100.000%
Master Patient Index (MPI) 99.957% 100.000%
Welsh Nursing Care Record (WNCR) 99.959% 100.000%
Welsh Demographic Service (WDS) 99.962% 100.000%
Impacted Services
None in Month
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14Operational Performance | Major IT Incidents November (Detail) 
(2 of 2)

^Service hosted locally within LHB who maintain elements of Service * Not included in availability measurement

Service(s) 
affected

Microsoft 365 Product Support, Microsoft 365 Teams 
Telephony, OneDrive and SharePoint Online*

Service Level: 
Infrastructure Critical

Priority 2
Incident Ref: 8857606
Problem Ref: 29681

Date/Time
Logged

10/11/2023 09:06
Date/Time 
Resolved

10/11/2023 10:45 Escalation Level Silver
Time to resolution: 99 mins

Incident did not breach the 8 hour SLA target

Description Users across NHS Wales reported being unable to access several Microsoft 365 services or connect to VPN. Investigations were commenced by the DHCW Network team. It was 
reported by Microsoft that between at 09:00 and 10:45 on 10 November 2023, they identified an issue affecting the Azure Traffic manager service manifesting in intermittent 
availability issues affecting Azure and a set of Microsoft Services. The preliminary root cause was identified as a sudden spike in traffic resulting in the Azure Traffic manager 
service reaching transient operational thresholds which impact was noted across Europe.
To mitigate this a change to the traffic management policy for Azure Traffic manager service was successfully enacted.

103 calls were logged against this Major Incident, with a recorded downtime of 99 minutes.

Service(s) 
affected

Welsh Radiology Information System (WRIS)^*
Service Level: 
Clinical Critical

Priority 1
Incident Ref: 8866336
Problem Ref: -

Date/Time
Logged

15/11/2023 07:56
Date/Time 
Resolved

15/11/2023 08:12 Escalation Level None
Time to resolution: 16 mins

Incident did not breach the 4 hour SLA target

Description Users in Ysbyty Glan Clwyd BCUHB reported that they were unable to access WRIS. The WRIS Out of Hours support accessed the host server and found that following a reboot the 
RadIS service was not running, a restart of the RadIS service restored user access. The cause of the local host reboot is unknown, with no discernible cause stated in the logs.

One call was received out of hours with the system being unavailable to BCUHB Central users for 16 minutes

Service(s) 
affected

Welsh Patient Administration System (WelshPAS), Welsh 
Clinical Portal (WCP), Welsh Admin Portal (WAP), Welsh 
Nursing Care Record (WNCR)

Service Level: 
Clinical Critical

Priority 2
Incident Ref: 8875838
Problem Ref: 29738

Date/Time
Logged

20/11/2023 10:53
Date/Time 
Resolved

20/11/2023 11:11 Escalation Level None
Time to resolution: 18 mins

Incident did not breach the 8 hour SLA target

Description Users in SBUHB reported errors when searching for patients in WelshPAS. Investigations by the WelshPAS Team found that idle database sessions were causing connectivity issues 
following an issue that had caused 200+ disconnects. The idle connections were terminated, and the service failed over from Data Centre 1 to Data Centre 2 restoring user access. 
The root cause of this incident was found to be a known issue with multiple idle connections that are rapidly disconnected from the database in the version of the database 
currently in use, Upgrading would permanently fix the issue, and this is being planned over the coming months.
This Major incident resulted in one Priority 2 call being received and a recorded downtime of 18 minutes. WAP, WCP and WNCR were also impacted by this incident.
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15Operational Performance | Major IT Incidents December (Detail)
Service(s) 
affected

Welsh Radiology Information System (WRIS)^*
Service Level: 
Clinical Critical

Priority 1
Incident Ref: 8905259
Problem Ref: None

Date/Time
Logged

04/12/2023 10:40
Date/Time 
Resolved

04/12/2023 10:50 Escalation Level None
Time to resolution: 10 mins

Incident did not breach the 4 hour SLA target

Description Users in Betsi Cadwaladr University (BCU) Health Board Central locality reported that they were unable to log in to the WRIS RadIS Client. The WRIS Team commenced investigations 
and found that the RadIS service was not running on the BCU Central web server, a change was enacted by the team to enable the RadIS service, quickly restoring user access.  
Further investigations discovered that that the locally hosted web server rebooted at 10:33 and the RadIS service didn't automatically restart as expected. BCU Radiology 
colleagues liaised with BCU Local IT to identify the cause of the server reboot.

This Major incident resulted in a single P1 call being logged to DHCW and a reported downtime of 10 minutes. 

^Service hosted locally within LHB who maintain elements of Service * Not included in availability measurement

















Response to actions from 
the Joint Executive Team 
meeting with Welsh 
Government
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https://nhswales365.sharepoint.com/sites/DHC_Quality?e=1%3Acadb4d7f3cc14ee99363eef4bc1a6884
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