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Foreword  
 
It is with pride and privilege that I may deliver the foreword of this, the final of four 
extensive report s detailing all the pioneering and demonstrable results of the 
ZEHID Electric Freightway eHGV project. From  the  principal idea , to one of the 
largest Innovate UK projects in history  (£100m +), delivering the eHGVs and 
infrastructure at this scale has been a colossal undertaking from a truly broad 
range of stakeholders from across private and public sector alike.  
 
ȱɇȼȋɵșǩǰṽdårBíJåĚJṜɵṽǰʣǰɭ-present principal partners Hitachi ZeroCarbon, Innovate UK and the 

Department for Transport we have been able to weather a multitude of challenges to deliver 
infrastructure, get eHGVs on the road, disseminate activities and publi sh reports that will not only 
help the emerging market, but shape it. This final report is another example of collective and 
collaborative engagement to deliver invaluable insights and learning that will continue to catalyse 
a market for years to come.  
 
The work  is far from complete with sites still under construction and five years of data gathering 
still to go, but we have begun to make a difference. 12 depot charging hubs are built, two  public 
charging sites are now live with nine  more due this year . 161 eHGVs have been placed amongst 
more than 20 different hauliers from SME s to big corporates and millions of electric miles already 
logged . The successes are evident, material and demonstrable.  This report will showcase where we 
have been, what we have built, where we have gone, what people think and what learnings we 
have created , to name a few valuable outputs of the Electric Freightway project.  

 
Thousands of people can now lay claim to have been part of this journey, meaning there are far too 
many people and institutions to thank , but you all know who you are . I hope you are as proud as I 
am to have represented the GRIDSERVE Electric Freightway project to this point.  
 
:ʋʃṽʤǰṽǩșǩȼṜʃṽǢɇȺǰṽʃȓșɵ far  to come this far. This is just the beginning of the next exciting chapter.  
 

Sam Clarke  Head of eHGV, GRIDSERVE  

Hitachi ZeroCarbon is proud to have partnered with GRIDSERVE on the ZEHID Electric 
Freightway  project , supported by Innovate UK and the Department for 
Transport.  
 
At a critical stage in the development of the UK eHGV market, this project has 
generated valuable real -world evidence from more than 160 electric trucks 
operating nationwide. The data highlights where eHGVs are already viable, the 
operational changes required for scale, and the infrastructure and policy 
enablers needed to accelerate adoption.  
 
This milestone reflects the outstanding collaboration between the Hitachi ZeroCarbon and 
GRIDSERVE teams, alongside our haulier and logistics partners, whose openness and 
ǢɇȺȺșʃȺǰȼʃṽȓǅʣǰṽǡǰǰȼṽǢǰȼʃɭǅȱṽʃɇṽʃȓǰṽɪɭɇȋɭǅȺȺǰṜɵṽɵʋǢǢǰɵɵḫ 
 
We hope the insights shared in this report provide practical guidance for industry and clear 
signals for policymakers, helping to create the conditions for a confident, investable transition to 
zero -emission freight.  
 

Leon Clarke Head of Operations and Delivery, Hitachi ZeroCarbon  
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01 Exe cutive summary  
Welcome to the fourth and final  report from the  implementation phase of the  Electric Freightway 
project. This report details what the project has achieved ǅȼǩṽ ʤȓǅʃṽ ʤǰṜʣǰṽ ȱǰǅɭȼʃṽ ȊɭɇȺ this 
pioneering demonstration of  eHGVs in the UK.  

We will share insights from eHGV  use  and explore  how  views of drivers and operational  staff  have 
changed as they Ṝʣǰ adopt ed  electric  trucks . Finally, t he report will look at how far the industry has 
come since we set out on this journey three years ago, while considering the challenges that still 
exist in the transition to zero -emission transport .  

Electric Freightway is a collaborative demonstration project driven by GRIDSERVE, Hitachi 
īǰɭɇ;ǅɭǡɇȼṽǅȼǩṽǅṽǢɇȼɵɇɭʃșʋȺṽɇȊṽșȼǩʋɵʃɭʪṽɵʃǅȭǰȓɇȱǩǰɭɵḫṽûȓǰṽɪɭɇȪǰǢʃṽǅșȺɵṽʃɇṽșȼȊɇɭȺṽʃȓǰṽĂ¥Ṝɵṽ
transition to zero tailpipe emissions freight, based on real -world experienc ǰḫṽrʃṜɵṽɪǅɭʃṽɇȊṽʃȓǰṽīǰɭɇṽ
Emission HGV and Infrastructure Demonstrator programme (ZEHID) part funded by the 
Department for Transport and delivered in partnership with Innovate UK.  

 

 

 
 

 

 

 

Our attitude surveys clearly show that HGV drivers are often sceptical about 
eHGVs, but once they get behind the wheel and experience first -hand what they 
are capable of their advocacy increases significantly . 

Over 2 million km of data has been captured from the new electric HGVs so far, 
saving 2,700 tonnes of CO

2
e when compared to diesel HGVs. Over the five -year 

duration of the project our trucks could save up to 60,000 tonnes CO
2
e. 

Over 35 million km of diesel journeys  captured, providing a rich data set from 
which to develop detailed insights for comparison to the eHGV cost of operations 
(TCO). 

Our real -world operation modelling demonstrates that when key factors are right, 
eHGVs can deliver genuine savings in excess of £100,000 over their lifetime 
operation when compared to equivalent diesel HGVs .  

The project partners have shared their eHGV adoption journeys to help the wider 
industry understand how to optimise this new technology into their operations.  

161 fully electric HGVs placed with over 20 hauliers and HGV operators . 

Dedicated eHGV charge hubs deployed at 12 depots with the first two of 11 
strategic on -route locations now open, laying the ground for expanding electric 
supply chains . 

Barriers to eHGV adoption still need to be overcome, including the need for 
more on route charging, the cost and complexity of depot charger installation, 
long electricity connection lead times and legislative limitations on the heaviest 
payloads.  

Key learnings & deliverables in this report:  
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02 Introduction  
Electric Freightway  is a collaborative demonstration project of  38-44 tonne  electric heavy goods 
vehicles (eHGVs) and associated charging infrastructure throughout the UK. This fourth and final  
report  from the implementation stage of the project  provides an ɇʣǰɭʣșǰʤṽɇȊṽʤȓǅʃṽʤǰṜʣǰṽǅǢȓșǰʣǰǩ 
and learnt . This phase of the project has set the foundation for a five -year demonstration of the 
capabilities of eHGVs and charging infrastructure.  

ûȓǰṽșȺɪȱǰȺǰȼʃǅʃșɇȼṽɪȓǅɵǰṽȓǅɵȼṜʃṽȪʋɵʃṽǡǰǰȼṽǅṽ
ǢǅɵǰṽɇȊṽɪȱǅȼȼșȼȋṽǅȼǩṽǡʋșȱǩșȼȋḮṽʤǰṜʣǰṽǅȱɵɇṽǡǰǰȼṽ
capturing and analysing data from the 
vehicles to give us an early view of how they 
are performing. Our analysis also goes beyond 
the vehicles, with Hitachi ZeroCarb on 
conducting the second round of stakeholder 
surveys and analysing the difference between 
stakeholder views before and after using 
eHGVs. This report details how eHGVs are 
being used on the road, the charging 
infrastructure, how the economics stack up, 
ho w drivers have responded and what more 
needs to happen to enable the transition to 
zero -emission logistics. The first three reports, 
șȼʃɭɇǩʋǢșȼȋṽ ʃȓǰṽ ɪɭɇȪǰǢʃṜɵṽ ɇǡȪǰǢʃșʣǰɵḬṽ ǰǅɭȱʪṽ
design challenges and interim findings can be 
found on our website . 

 

 

The problem we  are addressing  
ûȓǰṽɇǡȪǰǢʃșʣǰɵṽɵǰʃṽȊɇɭṽldĚɵṽǡʪṽʃȓǰṽĂ¥Ṝɵṽȼǰʃ-
zero strategy are some of the most ambitious 
in the world, with all new HGVs under 26 
tonnes expected to be zero emission from 
2035 and all larger vehicles  sold , such as those 
taking part in this demonstration , by 2040 i. 

If the UK is to meet its net -zero goals by 2050 , 
the scale of this transition will be  
unprecedented and transform the transport 
sector. With almost 500,000  HGVs on the road 
today , a significant rollout of infrastructure will 
be required to support these zero -emission 
vehicles.  

Whether these zero -emission HGVs will all be 
electric remains  to be seen. This report shows 
how eHGVs can b e successfully implemented 
on a wide range of routes but also highlights 
their  current  limitations.  

Alternative decarbonisation technologies 
exist, but they also come with their own set of 
downsides Ṏ from cost, efficiency, resource 
availability and not all being zero emissions at 
the tailpipe  Ṏ that need to be considered by 
fleet  managers . 

This is reflected in the market, where zero -
emission sales have started to increase , 
though  still represent a very small proportion 
of HGVs on the road.  

Having the right infrastructure in place is key 
to a sustainable transition . While we have seen 
significant progress since the project began , 
described in Section 0 9, there are still  few 
dedicated eHGV charging stations in the UK , 
with  most existing charging infrastructure not 
designed for charging large vehicles. Hauliers' 
depots also require significant modifications to 
allow for eHGV charging. This report details the 
ɪɭɇȋɭǰɵɵṽ ʃȓǅʃṽ ʤǰṜʣǰṽ Ⱥǅǩǰṽ șȼṽ ǩǰʣǰȱɇɪșȼȋṽ
infrastructure , while reflecting on the 
challenges still faced in getting power to the 
right place.  

https://www.hitachizerocarbon.com/electric-freightway/


  6 © Hitachi ZeroCarbon L imite d, 202 6 

 

The market for larger eHGVs is also in its 
infancy; the capital cost of vehicles is high 
compared to diesel HGVs , range and payload 
limitations need to be understood  and 
operators require reassurance that eHGVs are 
capable of running their routes economically 
before they commit to  investing in new 
technology.  

Our previous reports  
Throughout the Electric Freightway project, 
ʤǰṜʣǰṽɪʋǡȱșɵȓǰǩṽȊșȼǩșȼȋɵṽǅȼǩṽșȼɵșȋȓʃɵṽȊɭɇȺṽʃȓǰṽ
demonstration to help other hauliers and 
charge point operators (CPOs) make their 
transition to eHGVs as smooth as possible. For 
detailed background on the project o bjectives 
and approach, see report one . Report two  
focused on site design considerations and 
report three  provided initial findings from our 
ǅȼǅȱʪɵșɵṽɇȊṽʃȓǰṽɪɭɇȪǰǢʃṜɵṽǩǅʃǅḫ 
 

 

Report 1  
Project overview & 
objectives  
 
Initial hypotheses we 
aimed to test  
 
Data science and TCO 
approach  
 
Benchmarking eHGVs 
against Diesel HGVS  
 
 

 

Report 2  
Planning eHGV 
charging installation  
 
Electricity grid 
connections  
 
Early eHGV rollout 
insights  
 
Planning user attitude 
surveys  
 
Project data systems  
 
 
 

 

Report 3  
Interim TCO findings  
 
Case for on route 
charging  
 
Output from 1st round 
of attitude surveys  
 
Encouraging diversity 
in the sector  
 
Environmental & 
economic benefits  

  

What we have achieved  
Where our previous report s focused on 
planning and  initial findings from project data, 
this report draws on the experiences of our 
haulier participants. In Section 03 ḬṽʤǰṜʣǰṽȋșʣǰȼṽ
them the opportunity to share their learnings, 
both positive and negative, from the 
implementation and initial operation of 
eHGVs. 

Partners have joined the project for a range of 
reasons Ṏ some to just learn, others for 
environmental reasons, following customer 
demand or getting a first mover advantage. All 
have expressed benefits from involvement in 
the project but have also experien ced 
challenges along the way. Some challenges 
were quick to overcome, like planning 
appropriate routes, while others will require 
changes in regulation or advances in 
technology.  

Launching the Electric Freightway  
Where depot charging is not available, public 
charging is expected to play an important role 
in enabling hauliers to electrify their fleets. 
Public charging is also helping hauliers with 
their own depot charging to go the extra mile 
on more ambitious journ eys. Since the last 
report, GRIDSERVE has progressed the 
ǩǰʣǰȱɇɪȺǰȼʃṽ ɇȊṽ ɵșʃǰɵṽ ǅǢɭɇɵɵṽ JȼȋȱǅȼǩṜɵṽ
motorways, with the first two of eleven 
locations opening January 2026 at Exeter and 
Baldock.  

The design and development of this public 
infrastructure took longer than originally 
envisaged and Section 04  looks at some of the 
key challenges when it comes to building 
publicly accessible sites.  

https://www.hitachizerocarbon.com/wp-content/uploads/sites/11/2024/02/ElectricFreightwayIntroductionAndApproach_v1.1.pdf
https://www.hitachizerocarbon.com/wp-content/uploads/sites/11/2024/10/Electric-Freightway-report-2-Demonstration-design-and-implementation.pdf
https://www.hitachizerocarbon.com/wp-content/uploads/2025/10/Electric-Freightway-report-3-Interim-findings.pdf
https://www.hitachizerocarbon.com/wp-content/uploads/sites/11/2024/02/ElectricFreightwayIntroductionAndApproach_v1.1.pdf
https://www.hitachizerocarbon.com/wp-content/uploads/sites/11/2024/10/Electric-Freightway-report-2-Demonstration-design-and-implementation.pdf
https://www.hitachizerocarbon.com/wp-content/uploads/2025/10/Electric-Freightway-report-3-Interim-findings.pdf
https://www.hitachizerocarbon.com/wp-content/uploads/sites/11/2024/02/ElectricFreightwayIntroductionAndApproach_v1.1.pdf
https://www.hitachizerocarbon.com/wp-content/uploads/sites/11/2024/10/Electric-Freightway-report-2-Demonstration-design-and-implementation.pdf
https://www.hitachizerocarbon.com/wp-content/uploads/2025/10/Electric-Freightway-report-3-Interim-findings.pdf
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A range of solutions to meet industry 
needs  
Public charging is only part of the picture. 
cɇȱȱɇʤșȼȋṽʃȓǰṽȱǅʋȼǢȓṽɇȊṽ´șɵɵǅȼṜɵṽ;ȓǅɭȋǰṽġǅɭǩṽ
in Sunderland last summer, GRIDSERVE has 
been hard at work deploying 11 further depot -
based charging sites.  

²ɇɵʃṽ ɇɪǰɭǅʃɇɭɵṜṽ șȼșʃșǅȱṽ ʣșǰʤṽ șɵ that having 
infrastructure at their own depots that they 
control is their preferred charging solution. 
lɇʤǰʣǰɭḬṽȋɇșȼȋṽȊɇɭʤǅɭǩḬṽșʃṜɵṽǢȱǰǅɭṽʃȓǅʃṽǅṽɭǅȼȋǰṽ
of charging options are needed for the 
industry to enable electrification of all routes. 
Sharing depot in frastructure between 
operators has also emerged as an important 
solution, both for expanding options for 
charging and reducing charging cost through 
higher utilisation of capacity. Access to shared 
and on route charging is p erhaps most 
important for smaller operators who may not 
be able to afford the high capital costs of 
building their own depot infrastructure.  

 

Crunching the data  
Meanwhile, the data has taken analysis one 
step further Ṏ we now have more vehicles on 
the road Ṏ having captured data from over 2 
million kilometres of journeys in a greater 
variety of conditions. This has allowed us to 
update our modelling and dive deeper into 
some of the factors driving efficiency, range 
and cost.  

Insights from data can be found throughout 
this report, with Section 05  providing an 
overview of our key findings.  

While this may be the final report of this stage 
of the project, the vehicle operations are only 
Ȫʋɵʃṽ ǡǰȋșȼȼșȼȋḫṽ rʃṜɵṽ ǰʩɪǰǢʃǰǩṽ ʃȓǅʃṽ ʃȓǰṽ
outcomes of the project will continue to 
develop over the next five years.  

Building the business case for 
electrification  
ěǰṜʣǰṽǢɇȼʃșȼʋǰǩṽʃɇṽɭǰȊșȼǰṽʃȓǰṽɪɭɇȪǰǢʃṜɵṽCarbon 
and Cost Calculator  as more data has become 
available and in response to user feedback.  

In Section 06  we take a deeper look at the 
different motivations that operators have for 
investing in zero -emission HGVs Ṏ as their own 
customers increasingly expect more 
environmentally sustainable services.  

Cost is an important part of the calculation, 
and we look at the potential impact of depot 
infrastructure investments on the cost of 
operations, highlighting the need to right -size 
charger investments and achieve high 
utilisation to optimise their return o n 
investment. This can either be through own 
use or depot sharing.  

How stakeholder attitudes have 
changed  
cɇɭṽ ʃȓǰṽ ʃɭǅȼɵșʃșɇȼṽ ʃɇṽ ǡǰṽ ǅṽ ɵʋǢǢǰɵɵḬṽ șʃṜɵṽ
important that stakeholders at all levels of 
haulier organisations are engaged and 
supportive. The second round of stakeholder 
ɵʋɭʣǰʪɵṽǅɭǰṽȼɇʤṽǢɇȺɪȱǰʃǰḫṽěǰṜʣǰṽɭǰʃʋɭȼǰǩṽʃɇṽ
ɇʋɭṽɪǅɭʃȼǰɭɵṜṽǩɭșʣǰɭɵṽǅȼǩṽȺǅȼǅȋǰɭɵṽʃɇṽɵǰǰṽșȊṽ
their views have changed following the 
introduction of eHGVs . Section 07  presents the 
results of the survey.  

¿ʣǰɭǅȱȱḬṽ ǩɭșʣǰɭɵṜṽ ʣșǰʤɵṽ ǅǡɇʋʃṽ ǰldĚɵṽ ɭǰȺǅșȼṽ
mixed, with doubts remaining about range 

https://www.hitachizerocarbon.com/electric-freightway/hgv-carbon-and-cost-calculator/
https://www.hitachizerocarbon.com/electric-freightway/hgv-carbon-and-cost-calculator/
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and charging, while views are near universally 
positive around the improved working 
environment.  

Encouragingly, we see that those who have 
driven eHGVs have notably more positive 
views, frequent eHGV drivers are the strongest 
proponents of electrification.  

Returning to our objectives  
In  Section 08  we return to the objectives that 
were set out at the start of the project and the 
hypotheses we expected to either prove or 
disprove as Electric Freightway progresses. At 
ʃȓșɵṽǰǅɭȱʪṽɵʃǅȋǰṽɇȊṽʃȓǰṽɪɭɇȪǰǢʃḬṽșʃṜɵṽȼɇʃṽǡǰǰȼṽ
possible to address all of the questi ons we had, 
but we can start putting the pieces together 
and expect the next five years of the 
demonstration to fill in the gaps.  

How far we have come  
The world of transport never stands still, and in  
Section 09  we look at how the industry is 
starting to adapt to the needs of zero -emission 
vehicles. eHGV sales have more than doubled 
from 2024 to 2025, although still represent a 
small share of the overall market.  

The Government has supported the industry 
through boosts to zero -emission HGV and 
infrastructure funding, while OEMs and 
charging providers are continuing to invest 
and innovate.  

The challenges that lie ahead  
In  Section 10  we reflect on some of the hurdles 
the industry still faces in order to meet net -
zero targets. UK electricity prices are some of 
the highest in the world, and coupled with 
long lead times on electricity connections, the 
decision to electrify can be dauntin g for 
transport operators.  

Targeted changes in regulation, together with 
longer -term certainty on subsidy, will help 
operators plan for the future.  The recent 
announcement from the Government on 25 
March 2026 on the Zero Emission Truck Grant  
and extension to the  Depot Charging Scheme ii 
represent a significant improvement to the 
incentives available to operators to embark on 
their eHGV journey.  

 

The future of Electric Freightway  
The implementation stage of Electric 
Freightway is coming to an end, but the 
demonstration has only just started. Each of 
our vehicles will be on the road for at least five 
years.  

As the demonstration progresses, Ricardo will 
be working with the Department for Transport 
ǅȼǩṽ rȼȼɇʣǅʃǰṽ Ă¥ṽ ʃɇṽ Ǣɇȼʃșȼʋǰṽ ʤȓǅʃṽ ʤǰṜʣǰṽ
begun Ṏ follow their website  to stay up to date.  
Section 11 therefore looks forward to the next 
phase of Electric Freightway and the Zero 
Emission HGV and Infrastructure 
Demonstrator programme  

What has the project  result ed  in?  
The aim of Electric Freightway is to kick -start 
the deployment of long -haul zero -emission 
HGVs, with a multi -year demonstration of 38-
44 tonne eHGVs  and associated infrastructure . 

It has achieved this through  the rollout of  161, 
38-44  tonne eHGVs  Ṏ a number  
unprecedented in the UK , and equivalent to a 
quarter of all Zero Emission HGVs sold in the 
UK in 202 6. The eHGVs are  operated  by  
consortium partners across some of the most 
demanding routes in the UK . This has help ed  
to prove the capability of these vehicles and 
identify requirements for technical and  policy 
innovations to enable the transition to net -
zero road freight.  

https://iuk-business-connect.org.uk/programme/zero-emission-heavy-goods-vehicles-and-infrastructure/
https://www.gridserve.com/pressroom/electric-freightway-helps-drive-over-a-quarter-of-uk-ehgv-registrations/
https://www.gridserve.com/pressroom/electric-freightway-helps-drive-over-a-quarter-of-uk-ehgv-registrations/
https://www.gridserve.com/pressroom/electric-freightway-helps-drive-over-a-quarter-of-uk-ehgv-registrations/
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The project is creat ing  a network of public 
charge points on major routes, designed 
specifically for eHGVs , together with private 
and shared depot charging . Project partners 
have also been  leverag ing  the learnings from 
the project to develop commercial solutions to 
further accelerate their eHGV transition and 
that of other businesses in the sector.  

Electric Freightway has been  analys ing  the 
operational, financial and environmental 
impacts of eHGVs, allowing the industry to 
develop business models for further scalable 
deployment of vehicles and dedicated 
infrastructure.  

Following the publication of the  last report  in 
October  2025 , the final eHGVs are being  
delivered, depot sites completed and the first 
two public sites have opened . 

While  the project  is still ongoing , and will 
continue for the next five years , weṜve learn t  a 
lot along the way . This report details the 
insights that are beginning to emerge  as 
Hitachi ZeroCarbon capture s and analyse s 
telematics data from the vehicles . This 
provides an  insight into  the performance of 
the vehicles currently operating across the UK , 
looking at how this compare s to diesel fleets 
and what factors impact energy efficiency . 
Outcomes from the early analysis can be found 
throughout this report.  

Zero emissions progress  
Alongside this, the industry has continued to 
make progress  towards decarboni sation . 
More organisations have announced their 
intention to adopt eHGVs  and  additional 
investments in EV charging facilities have 
been announced worldwide .  

In the UK, new  zero -emission vehicle  (ZEV) 
registrations  increased by 170.5% from  2024  to  
2025 iii , though actual numbers are still low, as 
shown  in Figure 1 (from 217 trucks in 2024 to 

587  in 2025 ). This  growth in registrations  
comes against a decline in diesel vehicle s 
being registered, resulting in a n  annual  share 
of registrations for ZEVs of 1.4%. 

 

Figure 1 - Quarterly HGV registrations by fuel type  

This change is potentially driven by the 
subsidised vehicles joining ZEHID projects, 
including Electric Freightway  and it will be 
important to monitor how this trend 
continues .  

The Government recently consulted on a new 
ldĚṽ;¿᷈ṽJȺșɵɵșɇȼɵṽåǰȋʋȱǅʃɇɭʪṽcɭǅȺǰʤɇɭȭṽʃɇṽ
support the transition to zero emission HGVs 
in the UK. The consultation document also 
confirmed the Government's ambition to 
phase out the sale of all new non -Zero 
emissi ons HGVs of 26t and below by 2035 and 
for all new non -zero emission HGVs by 2040.  
When implemented, the new regulatory 
framework will provide a clear long term 
pathway that supports industry confidence to 
invest.  

On 25 March, Government announced £1bn in 
funding through the Zero Emission Truck and 
Van grants and the Depot Charging Scheme, 
to support the rollout of zero emission HGVs 
and vans up to 2030.  

In July 2025, the Depot Charging Scheme was 
launched as a pilot to support the uptake of 
zero emission HGVs, vans, and coaches by 
part -funding the installation of charging 
infrastructure at fleet depots - funding 75% or 
£1 million of civil and chargepoint 
infrastructure works. Beyond the UK, the  
Eur opean Parliament  has adopted  new , more 
aggressive , CO2 emissions standards for heavy -
duty vehicles , requiring a 45% reduction 
compared to 2019 levels by 203 0, 65% by 2035 

https://www.hitachizerocarbon.com/wp-content/uploads/2025/10/Electric-Freightway-report-3-Interim-findings.pdf
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and 90% by 2040 iv, providing a clear pathway 
to decarbonisation for European truck 
manufacturers.  

How was  the project funded?  
Electric Freightway, part of the ZEHID  
programme , is funded by the Department for 
Transport to the tune of almost £63m and 
delivered in partnership with  Innovate UK.  

Project partners are also committed to making 
significant investments in vehicles, 
infrastructure and resources to support the 
project , amounting to c .£37m of the £10 0m + 
Electric Freightway budget . 

Project objectives  
The goal  of the Electric Freightway project , as 
part of the Zero Emission HGV and 
Infrastructure Demonstrator (ZEHID) 
programme  is that it:  

ṙWill  stimulate multimodal 
transport and examine different 
use cases that will create 
invaluable insights to allow the 
wider market ʃɇṽȊɇȱȱɇʤḫṚṽ 

 

To do this , Electric Freightway will  deliver :  

ṙA demonstration which has a 
viable route to expanding 
nationally and internationally, as 
part of a long -term  strategy to 
decarbonise the  sector .Ṛ 

 

In doing so, the project and GRIDSERVE will 
create a viable eHGV charging network:  

¶ At the lowest possible cost  

¶ In the fastest possible timeframe  

¶ Delivering maximum customer 
service  

¶ At the forefront of eHGV 
electrification  

¶ With net zero as the priority  
 

 

And prove or disprove our key hypothesis that:  

Electric  40 -44  t onne  HGVs are 
ready to replace diesel HGVs and 
deliver the same function when 
the right infrastructure is in place.   

 

In Section 08  of this report we revisit our 
hypotheses, looking at what we now know and 
what we hope to learn as the demonstration 
enters a new phase.  

The scale of the project  
The project involves :  

More than 160 eHGV trucks  

Over 100 high -powered chargers  

c.20  public and private sites  
 

This will be achieved through collaboration 
with  a network of partners throughout the 
sector . This wide -ranging group of companies  
includ es independent and in -house hauliers, 
charge point operators  (CPOs), landowners, 
financiers , eHGV manufacturers (OEM s) and 
solution providers.  

We are also  working closely with other 
stakeholders such as the Department for 
Transport, National Grid, National Highways, 
Connected Places Catapult and Innovate UK. 
All of these diverse organisations will need to 
come together to  facilitate the transition to 
eHGVs and ensure that the required 
infrastructure is put in place.  

Lead partner  

 
GRIDSERVE is develop ing , deliver ing  and 
operating a network of charging hubs at 
motorway service areas as well as commercial 
depot charging solutions, and the underlying 
technology platform s needed  to provide a 
seamless charging experience. GRIDSERVE is 
also sourc ing  and report ing  data for the 
project.  

 

https://www.gridserve.com/electric-freightway/
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Pri ncipal partner  

 
 

Hitachi ZeroCarbon is collat ing , analys ing  and 
report ing  on findings throughout the project, 
leveraging experience from similar EV 
demonstration projects such as Optimise 
Prime . The reports and outputs will  inform 
stakeholders, the wider market and 
government policy to drive further 
decarbonisation of commercial fleets.  

Project consortium  
Hauliers  
We  are working with a range of companies 
across different aspects of the logistics chain, 
including dedicated third -party logistics 
companies  as well  as organisations  operating 
their own vehicles  in support of their wider 
business . For simplicity, we  will  collectively 
ɭǰȊǰɭṽ ʃɇṽ ʃȓǰɵǰṽ ǢɇȺɪǅȼșǰɵṽ ǅɵṽ ṛȓǅʋȱșǰɭɵṜ or 
ṛɇɪǰɭǅʃɇɭɵṜṽthroughout this report.  Over recent 
months we  ha ve welcomed several  new 
organisation s to the project and are now 
working with:  

  
 

 
 

 

 
 

 

 
 

 

  
 

 
 

 

 
  

 
  

 
 

 

 
  

  
 

 
  

  
 

OEM s and d ealer s 
The project is agnostic regarding vehicle OEMs 
and work s with whichever supplier hauliers 
choose to buy or lease from. The following 
companies are currently working closely with 
us as part of the consortium:  

  

  

  

Charging location s 
GRIDSERVE is work ing  with landowners 
throughout the UK to secure locations for 
public and private charging infrastructure, 
including:  

 
 

 

 

 

 

Leasing partners  

Hauliers can choose to buy vehicles outright or 
through lease/contract hire arrangements 
with our leasing partners : 

  
Volvo Financial Services  

 
 

https://www.hitachizerocarbon.com/case-studies/optimise-prime/
https://www.hitachizerocarbon.com/case-studies/optimise-prime/
https://www.hitachizerocarbon.com/wp-content/uploads/sites/11/2024/02/ElectricFreightwayIntroductionAndApproach_v1.1.pdf
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Project supporters  
The project also works  with  observers from  a 
range of stakeholders to ensure that findings 
from the project  benefit the whole industry , 
including : 

 
 

  

  

  

Project timeline Ṏ next steps  
Electric Freightway is being carried out in two 
phases. The implementation  activities of the 
demonstrator started in  July 2023 and are  now 
concluding . This represents a small extension 
from  the original expected end date of July 
2025  to allow for the completion of sites and 
delivery of vehicles . The delivery of the final 
public sites will continue until the end of 2026.  

Over the last two and a half  yearsḬṽʃȓǰṽɪɭɇȪǰǢʃṜɵṽ
infrastructure has been built and eHGVs have 
been put on the road. WeṜve been  sharing  
insights  through a series of reports and 
knowledge exchange activities  based on what 
weṜʣǰṽȱǰǅɭȼʃṽfrom the examination of data and 
experiences of project partners . 

Following this initial phase, t ȓǰṽ ɪɭɇȪǰǢʃṜɵṽ
partners will continue to operate their eHGV 
fleets and infrastructure. Ricardo has been 
appointed by Innovate UK to act as an 
independent technical evaluator , continuing 
to collect  and analyse  data through regular 
reporting for a period of five years.  

Contacting Electric Freightway  
If you have any questions about the  
programme, this report, or have any 
suggestions for how our future publications  
and analysis could be improved, please 
contact the Electric Freightway team  at: 
eHGV.project@gridserve.com . 

You can find out more about the project on  our 
website s:  

https://www.gridserve.com/electric -
freightway/   

https://www.hitachizerocarbon.com/electric -
freightway/ . 

 

 

http://www.gridserve.com/
https://www.gridserve.com/electric-freightway/
https://www.gridserve.com/electric-freightway/
https://www.hitachizerocarbon.com/electric-freightway/
https://www.hitachizerocarbon.com/electric-freightway/


  13 © Hitachi ZeroCarbon L imited , 2026 

 

 

Zero Emission  HGV and Infrastructure Demonstrator programme  
Electric Freightway is one of three projects that make up  the Department for Transport and  
Innovate UK  Zero Emission HGV and Infrastructure Demonstrator programme (ZEHID). All 
three projects have the same aim : to ɵʋɪɪɇɭʃṽʃȓǰṽĂ¥ṜɵṽǢɇȺȺșʃȺǰȼʃṽʃɇṽǰȼǩṽʃȓǰṽɵǅȱǰṽɇȊṽȼǰʤḬṽ
non -zero -emission HGVs by 2035/40 and to help understand the costs and merits of zero -
emission HGV technologies, based on large -scale real -world operations.  However, the focus 
of each project varies.  

While Electric Freightway  has a focus on providing public -access charging hubs, eFREIGHT 
20 30  is building shared depot infrastructure, including UK -developed megawatt ( MW ) 
capable HyperChargers . ZENFreight  is trialling both  electric and hydrogen vehicles, with a 
focus on vehicle performance simulations and data analytics.  

All three projects have been working together closely to help the industry develop its route 
to zero emissions.  

ṙOne of the unexpected strengths of the 
ZEHID programme has been the close 
collaboration of the different consortiums. 
There is genuine respect and support across 
the ZEHID community, celebrating each 
ɇʃȓǰɭṜɵṽ ɵʋǢǢǰɵɵǰɵḬṽ ɵȓǅɭșȼȋṽ ȱǰɵɵɇȼɵṽ ȱǰǅɭȼʃṽ
across the boa rd and working together on 
infrastructure standards.  

There has been practical help as well Ṏ in the 
early days, GRIDSERVE shared its data 
sharing agreement with us, enabling us to 
use that as a template for our own. Later, 
Voltempo was able to support some 
infrastructure work for GRIDSERVE. Today, 
some of our consortium members are using 
the GRIDSERVE charging network, and we 
expect tha t to increase over the coming 
months.  

The value of ZEHID is that each consortium 
has its own culture and its own agenda but 
has a shared ambition and goal. These 
differences have enabled each consortium 
to work with different partners and enable 
different parts of the electrification journey, 
and ensured that the programme has been 
much stronger than had each consortium 
worked in its own bubble. Ṛ 

Michael Boxwell , CEO, Voltempo  

eFREIGHT 2030 p roject lead  

ṙDynamon is supporting the GRIDSERVE 
Electric Freightway consortium through its 
fleet optimisation expertise, drawing on 
experience from ZENFreight, which is uniquely 
fleet -optimisation -led.  

Dynamon is providing participating fleets with 
access to its advanced fleet optimisation and 
route planning software, enabling vehicles to 
operate on longer and more challenging 
routes while maximising the utilisation of 
charging infrastructure. As part of  this support, 
RouteZERO is being made available free of 
charge to all GRIDSERVE Electric Freightway 
fleets until the end of the ZEHID build phase, 
helping to maximise the value of the 
programme for fleets and the Department for 
Transport. Ṛ 

Angus Webb, CEO , Dynamon  

ZENF reight  p roject lead  

https://efreight2030.com/
https://efreight2030.com/
https://dynamon.co.uk/zenfreight/
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03 Where have we been?   
Over the last two and a half years, Electric Fr ǰșȋȓʃʤǅʪṜɵṽɪǅɭʃȼǰɭɵṽȓǅʣǰṽșȼʃɭɇǩʋǢǰǩṽmore than 150 
eHGVs to UK roads, demonstrating their capabilities across a wide range of challenging use cases.  
High -power chargers have been installed at depots  and motorway service areas, enabling hauliers 
to push their vehicles further  as the project continues over the next five years . This section 
highlights some of the key  achievements to date and what our operator partners are doing with 
their vehicles.  

Key achievements  
¶ 161 eHGVs have now been placed with 

operators  
¶ Over 2 million  kilometres of zero  tailpipe  

emissions  journeys  have been analysed  
¶ The first two  high -power eHGV charging 

hubs have opened on the motorway 
network  

¶ 12 depots have been electrified  with 
investments by our project participants at 
several more locations.  

¶ 2,600  MWh  of electricity  has been  used  by 
vehicles in the demonstration  

¶ rʃẈɵầǰstimated  that  over 2.7 million  kg CO 2e 
has been saved  vs diesel  operations  

¶ Electric vehicles have covered  a growing 
network of routes throughout England and 
Wales  as shown in Figure 2, which shows 
the relative frequency of eHGV presence 
throughout the UK  

 

Figure 2 - Electric Freightway eHGV movements  

Our demonstrations  
The  core  aim of the Zero Emission HGV and 
Infrastructure Demonstrator (ZEHID) 
programme  is to test vehicles in a wide range 
of conditions to better understand their  
benefits and limitations.  

With 25 vehicle operators  in the consortium , 
the demonstration is able to showcase a wide 
range of duty cycles . While  some  hauliers  often 
operate a range of routes, Figure 3 summarises 
the range of markets serviced by our project 
partners . 

 

Figure 3 - Electric Freightway partner sectors  
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Electric heavy goods vehicles  
These operations are being serviced by a fleet 
of more than 160 eHGVs . Project participants 
have chosen vehicles from across four brands : 
Volvo Trucks, DAF Trucks, Daimler Truck and 
Renault Trucks .  

The first vehicles were delivered to AF 
Blakemore back in April 2024, with the final 
vehicles being delivered in the past  few weeks, 
coinciding with the final depot sites going live.  

All of the vehicles are capable of a g ross 
combination w eight (GCW) of between 38 and 
44 tonnes . Most are in a 4x2 configuration, with 
a few three -axle 6x2 units being operated by 
one haulier .  

The trucks  all  have a battery capaci ty of over 
500kW h and are capable of charging at 250kW 
or faster.  

Vehicles taking part in Electric Freightway 
include:  

 

DAF XD/XF  Electric  
Up to 525kWh battery 
capacity  
Up to 350kW 
continuous power  
Up to 325kW CCS 
charging  

 

Mercedes -Benz  
eActros 600  
621kWh battery 
capacity  
400kW continuous 
power , 600kW peak  
Up to 400 kW  CCS 
charging /1MW MCS  

 

Renault E -Tech  T 
Up to 540kWh battery 
capacity  
Up to 490kW 
continuous power  
Up to 250kW CCS 
charging  

 

Volvo FM /FH  
Electric  
Up to 540kWh batter y 
capacity  
Up to 490kW 
continuous power  
Up to 250kW CCS 
charging  

*Exact specifications may vary by model .  

Electric Freightway participants  
ěǰṜʣǰṽǅɵȭǰǩṽsome  ɇȊṽʃȓǰṽɪɭɇȪǰǢʃṜɵṽɪǅɭʃșǢșɪǅȼʃs 
ʃɇṽǰʩɪȱǅșȼṽʤȓǅʃṽʃȓǰʪṜɭǰṽǩɇșȼȋṽǅɵṽɪǅɭʃṽɇȊṽJȱǰǢʃɭșǢṽ
Freightway  Ṏ why they joined the 
ǩǰȺɇȼɵʃɭǅʃșɇȼḬṽʤȓǅʃṽʃȓǰʪṜɭǰṽǩɇșȼȋṽʤșʃȓṽʃȓǰșɭṽ
ʃɭʋǢȭɵḬṽʃȓǰṽǢȓǅȱȱǰȼȋǰɵṽʃȓǰʪṜʣǰṽɇʣǰɭǢɇȺǰṽǅȼǩṽ
what their plans are for the future.  

Over t he following page s our partners explain 
ȓɇʤṽʃȓǰʪṜʣǰṽșȼʃǰȋɭǅʃǰǩṽeHGVs into their fleets, 
reflecting on  both  the positive and negative 
experiences  ʃȓǰʪṜʣǰṽ ǰȼǢɇʋȼʃǰɭǰǩṽ ǅɵṽ ǰǅɭȱʪṽ
adopters of the technology . 
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ěȓʪṽǩșǩṽ B²ṽǢɇȼɵșǩǰɭṽǅǩɇɪʃșȼȋṽǰldĚɵḲ 
ṙ ṽǢɇȺǡșȼǅʃșɇȼṽɇȊṽȊǅǢʃɇɭɵṽȱǰǩṽʃɇṽ B²ṽ²șȱȱșȼȋṽĂ¥ṜɵṽǰǅɭȱʪṽǅǩɇɪʃșɇȼṽɇȊṽǰldĚɵḫṽṽ 
ɵṽǅṽǡʋɵșȼǰɵɵḬṽʤǰṽǅɭǰṽǢɇȼɵʃǅȼʃȱʪṽɵǰǰȭșȼȋṽȺɇɭǰṽɵʋɵʃǅșȼǅǡȱǰṽɵɇȱʋʃșɇȼɵṽʃɇṽɵǰɭʣșǢǰṽɇʋɭṽǢʋɵʃɇȺǰɭɵṜṽȼǰǰǩɵṽǅȼǩṽȓǅʣǰṽ
ǡǰǰȼṽȱɇɇȭșȼȋṽǅʃṽǰȼǰɭȋʪṽǰȊȊșǢșǰȼǢʪṽǅȼǩṽʃȓǰṽɭǰǩʋǢʃșɇȼṽɇȊṽdldṽǰȺșɵɵșɇȼɵṽșȼṽɇʋɭṽȺǅȼʋȊǅǢʃʋɭșȼȋṽɪɭɇǢǰɵɵǰɵṽȊɇɭṽȺǅȼʪṽ
ʪǰǅɭɵṽȼɇʤḫṽĂɵșȼȋṽǰȱǰǢʃɭșǢṽʃɭʋǢȭɵṽʤǅɵṽʃȓǰṽȼǅʃʋɭǅȱṽȼǰʩʃṽɵʃǰɪṽșȼṽʃȓșɵṽɪɭɇǢǰɵɵḫṽěǰṽǡǰȋǅȼṽǡʪṽǰȼȋǅȋșȼȋṽʤșʃȓṽǅṽʃȓșɭǩṌ
ɪǅɭʃʪṽȓǅʋȱșǰɭṽʃȓǅʃṽɪɭɇʣșǩǰɵṽǰȱǰǢʃɭșǢṽʃɭʋǢȭɵṽǅȼǩṽǢȓǅɭȋșȼȋṽɵɇȱʋʃșɇȼɵṽǅȼǩṽʃȓǰȼṽǰʩɪǅȼǩǰǩṽʃȓșɵṽǢǅɪǅǡșȱșʃʪṽʃȓɭɇʋȋȓṽʃȓǰṽ
īJlrBṽɵǢȓǰȺǰḫṚ 

B²ṽșɵṽɇȼǰṽɇȊṽʃȓǰṽʤɇɭȱǩṜɵṽȱǅɭȋǰɵʃṽǅȋɭșǢʋȱʃʋɭǅȱṽɪɭɇǢǰɵɵɇɭɵṽǅȼǩṽȊɇɇǩṽșȼȋɭǰǩșǰȼʃṽ
ɪɭɇʣșǩǰɭɵḬṽɵǰɭʣșȼȋṽǢʋɵʃɇȺǰɭɵṽșȼṽȺɇɭǰṽʃȓǅȼṽᶟᶤᶞṽǢɇʋȼʃɭșǰɵḫṽB²ṜɵṽĂ¥ṽȺșȱȱșȼȋṽ
ǡʋɵșȼǰɵɵḬṽʤȓșǢȓṽɇɪǰɭǅʃǰɵṽɵșʩṽʤȓǰǅʃṽȊȱɇʋɭṽȺșȱȱɵṽʃȓɭɇʋȋȓɇʋʃṽJȼȋȱǅȼǩḬṽěǅȱǰɵṽǅȼǩṽ
íǢɇʃȱǅȼǩḬṽșɵṽʋɵșȼȋṽB cṽĠBṽJȱǰǢʃɭșǢṽᶡᶣᶞṽǰldĚɵṽǅɵṽɪǅɭʃṽɇȊṽJȱǰǢʃɭșǢṽcɭǰșȋȓʃʤǅʪḫ 

ěǰṽǅɵȭǰǩṽ´șǢȭṽBǅʪḬṽ B²ṽ²șȱȱșȼȋṽĂ¥ṜɵṽBșɭǰǢʃɇɭṽɇȊṽBșɵʃɭșǡʋʃșɇȼṽȓɇʤṽʃȓǰ 
ǢɇȺɪǅȼʪṽșɵṽȋǰʃʃșȼȋṽɇȼḫ 

lɇʤṽǅɭǰṽʪɇʋṽʋɵșȼȋṽʃȓǰṽʣǰȓșǢȱǰɵḲ 
ṙ ṽȓșȋȓṽɪǰɭǢǰȼʃǅȋǰṽɇȊṽɇʋɭṽ
ɇɪǰɭǅʃșɇȼṽʋɵǰɵṽǡʋȱȭṽɪɇʤǩǰɭṽ
ʃǅȼȭǰɭɵṽǩǰȱșʣǰɭșȼȋṽʃɇṽȺǅȪɇɭṽȊɇɇǩṽ
ȺǅȼʋȊǅǢʃʋɭǰɭɵḫṽdșʣǰȼṽʃȓǅʃṽʃȓǰṽ
ȺǅȪɇɭșʃʪṽɇȊṽʃȓɇɵǰṽǢʋɵʃɇȺǰɭɵṽǅɭǰṽ
ʤșʃȓșȼṽǅṽᶟᶞᶞṌȺșȱǰṽɭǅǩșʋɵṽɇȊṽɇʋɭṽ
ȺșȱȱɵṽʃȓǰɭǰṽșɵṽǅṽȋɇɇǩṽǢǅɵǰṽȊɇɭṽ
ǰȱǰǢʃɭșȊșǢǅʃșɇȼṽɇȊṽʃȓɇɵǰṽɭɇʋʃǰɵḫṽṽěǰṽ
ǢʋɭɭǰȼʃȱʪṽɇɪǰɭǅʃǰṽʃʤɇṽᶢᶠṌʃɇȼȼǰṽ
ʣǰȓșǢȱǰɵṽȊɭɇȺṽ;ɇɭǡʪṽǅȼǩṽ 
ɇȼǰṽȊɭɇȺṽ¥ȼɇʃʃșȼȋȱǰʪḫ 

ěǰṽǅɭǰṽǩǰɪȱɇʪșȼȋṽǅȼɇʃȓǰɭṽʣǰȓșǢȱǰṽ
ǅʃṽ ʣɇȼȺɇʋʃȓṽǅȼǩṽȓǅʣǰṽǅȼṽ
ǅɵɪșɭǅʃșɇȼṽʃɇṽǩǰɪȱɇʪṽǰldĚɵṽǅʃṽǅȱȱṽ
ɇʋɭṽɵșʃǰɵṽɇʣǰɭṽʃȓǰṽȼǰʩʃṽᶟᶠṌɜ ᶦṽ
ȺɇȼʃȓɵḫṚ 

lɇʤṽǅɭǰṽʪɇʋṽǢȓǅɭȋșȼȋṽʃȓǰṽ
ʃɭʋǢȭɵḲ 
ṙěǰṽȓǅʣǰṽǅṽᶠᶢᶞȭěṽǢȓǅɭȋǰɭṽǅʃṽɇʋɭṽ
;ɇɭǡʪṽȺșȱȱṽǅȼǩṽᶢᶞȭěṽǢȓǅɭȋǰɭɵṽǅʃṽ
¥ȼɇʃʃșȼȋȱǰʪṽǅȼǩṽ ʣɇȼȺɇʋʃȓḫṽṽěǰṽ
ȓǅʣǰṽǅɪɪȱșǰǩṽʋȼǩǰɭṽʃȓǰṽBǰɪɇʃṽ
;ȓǅɭȋșȼȋṽíǢȓǰȺǰṽʃɇṽșȼɵʃǅȱȱṽ
ǅȼɇʃȓǰɭṽȓșȋȓṌɵɪǰǰǩṽǢȓǅɭȋǰɭḫṽrȊṽ
ɵʋǢǢǰɵɵȊʋȱḬṽșʃṽʤșȱȱṽǅȱȱɇʤṽʋɵṽʃɇṽǩǰɪȱɇʪṽ
ȺɇɭǰṽǰldĚɵṽșȼṽᶠᶞᶠᶤḫṽěǰṽȓǅʣǰṽʃȓǰṽ
ǅǩʣǅȼʃǅȋǰṽɇȊṽǡǰșȼȋṽɵșȋȼșȊșǢǅȼʃṽ
ǰȼǰɭȋʪṽʋɵǰɭɵṽǅȱɭǰǅǩʪḬṽʤșʃȓṽǰȼɇʋȋȓṽ
ɪɇʤǰɭṽʃɇṽɵșʃǰɵṽʃɇṽǅȱȱɇʤṽɵɇȺǰṽȓșȋȓṌ
ɵɪǰǰǩṽǢȓǅɭȋșȼȋṽʤșʃȓɇʋʃṽȋɭșǩṽ
ʋɪȋɭǅǩǰɵḫ 

 

ěȓșȱǰṽȺɇɵʃṽǢȓǅɭȋșȼȋṽșɵṽǩɇȼǰṽǅʃṽ
ǩǰɪɇʃḬṽʤǰṽȓǅʣǰṽʋɵǰǩṽɵɇȺǰṽɇȼṽ
ɭɇʋʃǰṽǢȓǅɭȋșȼȋḬṽʃɇṽǰȼǅǡȱǰṽȱɇȼȋǰɭṽ
ɭɇʋʃǰɵṽṀǰḫȋḫṽȊɭɇȺṽ;ɇɭǡʪṽʃɇṽ:ǅʃȱǰʪṽ
ǅȼǩṽlʋȱȱṁḬṽʃȓɇʋȋȓṽʃȓșɵṽǢɇȺǰɵṽǅʃṽ
ɵșȋȼșȊșǢǅȼʃȱʪṽȓșȋȓǰɭṽǢɇɵʃḫ 

The overall strategy will be to 
install high -speed charging at all 
our mills. lɇʤǰʣǰɭḬṽǅʃṽɇȼǰṽȺșȱȱḬṽ
ʤȓǰɭǰṽʃȓșɵṽșɵṽȼɇʃṽɪɇɵɵșǡȱǰḬṽʤǰṽȓǅʣǰṽ
ǰȼȋǅȋǰǩṽʤșʃȓṽcȱǰǰʃǰṽșȼṽûșȱǡʋɭʪṽ
BɇǢȭɵṽʃɇṽǰȼǅǡȱǰṽǰldĚṽ
ǩǰɪȱɇʪȺǰȼʃ.Ṛ 
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ěȓǅʃṽǅǩʣșǢǰṽǩɇṽʪɇʋṽȓǅʣǰṽȊɇɭṽɇʃȓǰɭṽɇɪǰɭǅʃɇɭɵḲ 
ṙ²ǅȭǰṽǅṽɵʃǅɭʃḬṽǰʣǰȼṽșȊṽșʃṜɵṽʤșʃȓṽɵȺǅȱȱǰɭṽʣǰȓșǢȱǰɵṽṀǰḫȋḫṽ
ʣǅȼɵṽɇɭṽᶥḫᶣṽʃɇȼȼǰɵṁḫṽûȓǰɭǰṽǅɭǰṽɇɪʃșɇȼɵṽʤșʃȓṽɵȺǅȱȱǰɭṽ
ǢȓǅɭȋǰɭɵṽʃȓǅʃṽǩɇȼṜʃṽɭǰɬʋșɭǰṽȼǰʃʤɇɭȭṽʋɪȋɭǅǩǰɵḬṽɵɇṽ
Ǣɇȼɵșǩǰɭṽʃȓșɵḫ 

BɇṽʪɇʋɭṽɭǰɵǰǅɭǢȓṽʤșʃȓṽǅṽṛǢǅȼṽǩɇṜṽȺșȼǩɵǰʃṽǅȼǩṽǡǰṽ
ɪɭǰɪǅɭǰǩṽʃɇṽʃȓșȼȭṽǅȼǩṽɪȱǅȼṽǩșȊȊǰɭǰȼʃȱʪṽṀǡʋʃṽȺǅȭǰṽ
ɵʋɭǰṽșʃṽǢǅȼṽɵǰɭʣǰṽʪɇʋɭṽʋɵǰṽǢǅɵǰṁḫṽʃʃǰȼǩṽɵǰȺșȼǅɭɵṽ
ǅȼǩṽɵɪǰǅȭṽʃɇṽɪǰɇɪȱǰṽʤȓɇṽǅɭǰṽɇɪǰɭǅʃșȼȋṽJĚɵṽȊɇɭṽ
ǅǩʣșǢǰḫ 

eHGVs are coming, so it is a very good idea to get 
some knowledge of how to operate them Ṏ ǩɇȼṜʃṽ
wait too long! Ṛ 

lɇʤṽȓǅɵṽʪɇʋɭṽɇɭȋǅȼșɵǅʃșɇȼṽɭǰǅǢʃǰǩṽʃɇṽǰldĚɵḲ 
ṙûȓǰṽɇʣǰɭǅȱȱṽɭǰǅǢʃșɇȼṽȓǅɵṽǡǰǰȼṽɪɇɵșʃșʣǰḬṽʃȓɇʋȋȓṽ
ȼɇʃṽǰʩǢȱʋɵșʣǰȱʪḫṽûȓǰɭǰṽȓǅɵṽǡǰǰȼṽʃȓǰṽɪɭǰǩșǢʃǅǡȱǰṽ
ɭǅȼȋǰṽǅȼʩșǰʃʪḬṽǅȼǩṽʃȓșɵṽȓǅɵṽǡǰǰȼṽȱǅɭȋǰȱʪṽɇʣǰɭǢɇȺǰṽ
ʃȓɭɇʋȋȓṽʃɭǅșȼșȼȋṽǅȼǩṽǢȱɇɵǰṽɵʋɪɪɇɭʃḫṽBɭșʣǰɭɵṽɭǰǅȱȱʪṽ
ȱșȭǰṽʃȓǰṽɪɇʤǰɭṽǅȼǩṽɬʋșǰʃṽɇɪǰɭǅʃșɇȼṽɇȊṽʃȓǰṽǰldĚɵḮṽ
ǢʋɵʃɇȺǰɭɵṽȋǰȼǰɭǅȱȱʪṽɭǰǅȱȱʪṽȱșȭǰṽʃȓǅʃṽʤǰṽǅɭǰṽʋɵșȼȋṽ
ʃȓǰȺḫ 

We still have lots of work to do for eHGVs to be 
fully embedded within our operation, but we have 
made a positive start. Ṛ 

ěȓǅʃṽȓǅɵṽǡǰǰȼṽʪɇʋɭṽǡșȋȋǰɵʃṽǢȓǅȱȱǰȼȋǰḲ 
ṙûȓǰṽȺǅșȼṽșɵɵʋǰṽɵʃɇɪɪșȼȋṽǅȼṽǰʣǰȼṽȊǅɵʃǰɭṽɭɇȱǰṽɇʋʃṽșɵṽ
ɪǅʪȱɇǅǩḮṽʤȓșȱǰṽʤǰṽǢǅȼṽȺǅȭǰṽǅṽû;¿ṽǢǅɵǰṽʤǰṽ
ǢǅȼȼɇʃṽȺǅȭǰṽǅṽẖḸʃɇȼȼǰṽǢǅɵǰṽǩʋǰṽʃɇṽɪǅʪȱɇǅǩṽ
ɭǰɵʃɭșǢʃșɇȼɵḫṽṽ¿ʋɭṽǅɵȭṽʤɇʋȱǩṽǡǰṽȊɇɭṽǩșɵɪǰȼɵǅʃșɇȼṽɇȼṽ
ɪǅʪȱɇǅǩṽṎṽǰḫȋḫṽᶢᶢṌʃɇȼȼǰṽɇɪǰɭǅʃșɇȼṽȊɇɭṽᶢʩᶠṽǰldĚɵḫṚ 

ěȓǅʃṽȓǅɵṽɵʋɭɪɭșɵǰǩṽʪɇʋḲ 
ṙåǅȼȋǰṽǅȼʩșǰʃʪṽȊɭɇȺṽǩɭșʣǰɭɵṽʤǅɵṽǰʩɪǰǢʃǰǩṽǡʋʃṽʃȓǰṽ
ɭǅȼȋǰṽǅȼʩșǰʃʪṽȊɭɇȺṽɭɇʋʃǰṽɪȱǅȼȼǰɭɵṽʤǅɵṽȱǰɵɵṽ
ɇǡʣșɇʋɵṽǡʋʃṽɵʃșȱȱṽɵșȋȼșȊșǢǅȼʃḫ 

ûȓǰṽɵǰʃṽʋɪṽɇȊṽȺʋȱʃșṌɵɇǢȭǰʃṽǢȓǅɭȋǰɭɵṽǅȼǩṽ
ʋȼǩǰɭɵʃǅȼǩșȼȋṽʃȓǰṽɵɪǰǰǩṽʃȓǅʃṽʃȓǰṽʣǰȓșǢȱǰɵṽǅǢǢǰɪʃṽ
ǢȓǅɭȋǰṽṀʤȓșǢȓṽʣǅɭșǰɵṽǡʪṽ¿J²ṁṽȼǰǰǩǰǩṽǅṽǡșʃṽɇȊṽ
ṛȊǰʃʃȱșȼȋṜḫ 

Benefits around noise and carbon were as 
expected, though you need to plan in a different 
way to get the carbon benefits Ṏ ʪɇʋṽǢǅȼṜʃṽȪʋɵʃṽɭǰȱʪṽ
on the short routes! Ṛ 
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ĚɇȱʃȱɇǅǩǰɭṽȓǅɵṽɭǰǢǰșʣǰǩṽĚɇȱʣɇṽǅȼǩṽB cṽǰldĚɵṽʃȓɭɇʋȋȓṽJȱǰǢʃɭșǢṽ
cɭǰșȋȓʃʤǅʪṽǅȼǩṽșɵṽʋȼșɬʋǰṽǅȺɇȼȋṽɇʋɭṽɪǅɭʃȼǰɭɵṽǅɵṽǅȼṽǰȱǰǢʃɭșǢṌɇȼȱʪṽȓǅʋȱșǰɭḫṽ
BǅʣǰṽåɇɵǰḬṽ;J¿ṽǅȼǩṽȊɇʋȼǩǰɭḬṽǰʩɪȱǅșȼɵṽȓɇʤṽĚɇȱʃȱɇǅǩǰɭṜɵṽʋȼșɬʋǰṽɇȊȊǰɭṽșɵṽ
ȓǰȱɪșȼȋṽșʃɵṽǢʋɵʃɇȺǰɭɵṽǩǰǢǅɭǡɇȼșɵǰḫ 

ṙĚɇȱʃȱɇǅǩǰɭṽʤǅɵṽǰɵʃǅǡȱșɵȓǰǩṽʃɇṽȓǰȱɪṽǢǅʃǅȱʪɵǰṽʃȓǰṽɭɇȱȱṌɇʋʃṽɇȊṽʴǰɭɇṌǰȺșɵɵșɇȼṽǰȱǰǢʃɭșǢṽ
ldĚɵṽɇȼʃɇṽĂ¥ṽɭɇǅǩɵḫṽěǰṽǅɭǰṽǡʋșȱǩșȼȋṽǅṽȊȱǰǰʃṽɇȊṽǰȱǰǢʃɭșǢṽldĚɵṽǅȼǩṽɪɭɇʣșǩșȼȋṽɇʋɭṽ
ǢʋɵʃɇȺǰɭɵṽʤșʃȓṽǅṽǢɇȺɪȱǰʃǰṽɵɇȱʋʃșɇȼṽɇȊṽǰȱǰǢʃɭșǢṽȓǅʋȱǅȋǰḬṽǢȓǅɭȋǰɭṽșȼɵʃǅȱȱǅʃșɇȼṽǅȼǩṽ
ȺǅșȼʃǰȼǅȼǢǰṽɵǰɭʣșǢǰɵḫṽ ṽȱɇʃṽɇȊṽɇʋɭṽȊɇǢʋɵṽșɵṽɇȼṽȊɇɇǩṽǅȼǩṽǅȋɭșǢʋȱʃʋɭǅȱṽɵʋɪɪȱʪṽǢȓǅșȼɵḫṽṽ
BǰǢǅɭǡɇȼșɵșȼȋṽɭɇǅǩṽʃɭǅȼɵɪɇɭʃṽǢǅȼṽǡǰṽǅṽɭǰȱǅʃșʣǰȱʪṽɵʃɭǅșȋȓʃȊɇɭʤǅɭǩṽʤǅʪṽɇȊṽɭǰǩʋǢșȼȋṽ
ɇʣǰɭǅȱȱṽɵǢɇɪǰṽᶟṽǅȼǩṽᶡṽǰȺșɵɵșɇȼɵṽȊɇɭṽȺɇɵʃṽǡʋɵșȼǰɵɵǰɵḫṚ 

ěȓǅʃṽǅǩʣșǢǰṽǩɇṽʪɇʋṽȓǅʣǰṽȊɇɭṽ
ɇɪǰɭǅʃɇɭɵṽǢɇȼɵșǩǰɭșȼȋṽǰldĚɵḲ 
ṙěǰṽʃǅȭǰṽǅṽɪȓǅɵǰǩṽǅɪɪɭɇǅǢȓṽʤșʃȓṽ
ɇʋɭṽǢʋɵʃɇȺǰɭɵṽșȼșʃșǅȱȱʪḮṽȊɇǢʋɵșȼȋṽɇȼṽ
ʃȓɇɵǰṽɭɇʋʃǰɵṽʃȓǅʃṽǅɭǰṽȺɇɭǰṽɵʋșʃǰǩṽ
ʃɇṽǰȱǰǢʃɭșǢṽʣǰȓșǢȱǰɵḫṽěǰṜǩṽǅȱɵɇṽ
ɵʋȋȋǰɵʃṽȋǰʃʃșȼȋṽǅǩʣșǢǰṽǡǰȊɇɭǰṽ
șȼɵʃǅȱȱșȼȋṽǢȓǅɭȋșȼȋṽșȼȊɭǅɵʃɭʋǢʃʋɭǰṽṎṽ
ʤǰṽɵǰǰṽǅṽȱɇʃṽɇȊṽǰʩǅȺɪȱǰɵṽɇȊṽʋȼǩǰɭṌṽ
ɇɭṽɇʣǰɭṌɵɪǰǢșȊșǰǩṽșȼɵʃǅȱȱǅʃșɇȼɵḫṚ 

lɇʤṽǅɭǰṽʪɇʋṽʋɵșȼȋṽʪɇʋɭṽǰldĚɵḲ 
ṙěǰṽǅɭǰṽʤɇɭȭșȼȋṽʤșʃȓṽɇʋɭṽ
ǢʋɵʃɇȺǰɭɵṽʃɇṽșǩǰȼʃșȊʪṽǅɪɪɭɇɪɭșǅʃǰṽ
ɭɇʋʃǰɵṽȊɇɭṽʃȓǰṽʣǰȓșǢȱǰɵḬṽʃʪɪșǢǅȱȱʪṽ
ʤȓǰɭǰṽʃȓǰɭǰṽșɵṽǅṽɵșȋȼșȊșǢǅȼʃṽʣɇȱʋȺǰṽ
ȺɇʣșȼȋṽɭǰȋʋȱǅɭȱʪṽɇȼṽǩǰȊșȼǰǩṽȱǅȼǰɵḫṽṽ
ěǰṽǅɭǰṽʃȓǰȼṽǩǰɪȱɇʪșȼȋṽʣǰȓșǢȱǰɵṽǅȼǩṽ
Ǣȓǅɭȋǰɭɵṽʃɇṽɵʋɪɪɇɭʃṽʃȓɇɵǰṽɭɇʋʃǰɵḫṽṽ
ěǰṽǅɭǰṽʃʪɪșǢǅȱȱʪṽʤɇɭȭșȼȋṽșȼṽʃȓǰṽȊɇɇǩṽ
ǅȼǩṽǅȋɭșǢʋȱʃʋɭǰṽɵɪǅǢǰḬṽȊɇɭṽǰʩǅȺɪȱǰṽ
Ⱥɇʣșȼȋṽǡʋȱȭṽȋɭǅșȼṽɇȼṽʃșɪɪșȼȋṽ
ʃɭǅșȱǰɭɵḬṽȊȱɇʋɭṽɇȼṽʃǅȼȭǰɭɵṽǅȼǩṽȊɭǰɵȓṽ
ɪɭɇǩʋǢǰṽɇȼṽȊɭșǩȋǰṽʃɭǅșȱǰɭɵḫ 

;ǅɭɭʪșȼȋṽǅṽɪɭɇǩʋǢʃṽɇȼṽȺʋȱʃșɪȱǰṽȱǰȋɵṽ
ɇȊṽʃȓǰṽɵʋɪɪȱʪṽǢȓǅșȼṽǢɭǰǅʃǰɵṽǅṽɵʃɭɇȼȋṽ
ǩǰǢǅɭǡɇȼșɵǅʃșɇȼṽɵʃɇɭʪḫṽṽûȓǰṽ
ǢɇȼʃșȼʋǰǩṽșȺɪɭɇʣǰȺǰȼʃṽșȼṽʃȓǰṽ
ʃɭʋǢȭṽǅȼǩṽǢȓǅɭȋǰɭṽʃǰǢȓȼɇȱɇȋșǰɵṽ
ȺǰǅȼɵṽʃȓǅʃṽȺɇɭǰṽǅȼǩṽȺɇɭǰṽɭɇʋʃǰɵṽ
ǅɭǰṽǡǰǢɇȺșȼȋṽʣșǅǡȱǰṽɇȼṽǰȱǰǢʃɭșǢṽ
ʣǰȓșǢȱǰɵḫṚ 

lɇʤṽȓǅʣǰṽʪɇʋɭṽǢʋɵʃɇȺǰɭɵṽɭǰǅǢʃǰǩṽ
ʃɇṽǰldĚɵḲ 
ṙĚɇȱʃȱɇǅǩǰɭṜɵṽȊȱǰǰʃṽșɵṽǰȼʃșɭǰȱʪṽǰȱǰǢʃɭșǢḫṽṽ
¿ʋɭṽǢʋɵʃɇȺǰɭɵṽȓǅʣǰṽǢɇȺȺǰȼʃǰǩṽ
ɇȼṽȓɇʤṽȱșʃʃȱǰṽǢȓǅȼȋǰṽʃȓǰʪṽȼǰǰǩṽʃɇṽ
ȺǅȭǰṽʃɇṽǅǢǢɇȺȺɇǩǅʃǰṽʃȓǰɵǰṽ
ʃɭʋǢȭɵṽșȼʃɇṽʃȓǰșɭṽɇɪǰɭǅʃșɇȼɵṽǅȼǩṽ
ȓɇʤṽɭǰȱșǅǡȱǰṽʃȓǰṽʃɭʋǢȭɵṽȓǅʣǰṽǡǰǰȼḫṽṽ
ûȓǰṽɬʋșǰʃṽɇɪǰɭǅʃșɇȼṽɇȊṽʃȓǰṽʃɭʋǢȭɵṽșɵṽ
ɇȊʃǰȼṽɇʣǰɭȱɇɇȭǰǩṽǅɵṽʃɇṽʤȓǅʃṽǅṽ
ǩșȊȊǰɭǰȼǢǰṽʃȓșɵṽȺǅȭǰɵṽʃɇṽʃȓǰṽɵșʃǰṽ
ǅȼǩṽʃȓǰṽǩɭșʣǰɭɵḫṚ 

lɇʤṽǅɭǰṽʪɇʋṽǢȓǅɭȋșȼȋṽʃȓǰṽʃɭʋǢȭɵḲ 
ṙěǰṽǡʋșȱǩṽǅȼǩṽȺǅȼǅȋǰṽǢȓǅɭȋșȼȋṽ
ǢǅɪǅǡșȱșʃʪṽǅʃṽǡɇʃȓṽɇʋɭṽǢʋɵʃɇȺǰɭɵṜṽ
ǩǰɪɇʃɵṽǅȼǩṽɇȼṽɇʋɭṽɇʤȼṽɵșʃǰɵḫṽěǰṽ
ɵʃɭɇȼȋȱʪṽǰȼǢɇʋɭǅȋǰṽɵȓǅɭșȼȋṽɇȊṽ
ǢȓǅɭȋșȼȋṽǢǅɪǅǡșȱșʃʪṽǅǢɭɇɵɵṽʃȓǰṽ
șȼǩʋɵʃɭʪṽǅȼǩṽȺɇɵʃṽɇȊṽɇʋɭṽǢȓǅɭȋǰɭɵṽ
ǅɭǰṽɇɪǰȼṽʃɇṽʃȓșɭǩṽɪǅɭʃșǰɵḫṽûɇṽ
ǰȼǢɇʋɭǅȋǰṽȺɇɭǰṽǰȱǰǢʃɭșǢṽʃɭʋǢȭɵṽɇȼṽ
ʃȓǰṽɭɇǅǩṽʤǰṽɵʃɭɇȼȋȱʪṽǡǰȱșǰʣǰṽʃȓșɵṽʤșȱȱṽ
ǡǰṽǩɇʤȼṽʃɇṽǩɭșʣǰɭɵṽȓǅʣșȼȋṽǅǢǢǰɵɵṽʃɇṽ
ǅṽȓșȋȓȱʪṽǩșɵʃɭșǡʋʃǰǩṽȼǰʃʤɇɭȭṽɇȊṽ
ǢȓǅɭȋǰɭɵṽʃȓǅʃṽǅɭǰṽɭǰȱșǅǡȱǰṽǅȼǩṽɪɭșǢǰǩṽ
ȊǅșɭȱʪḫṚ 

ěȓǅʃṽȼǰǰǩɵṽʃɇṽǢȓǅȼȋǰṽʃɇṽǰȼǅǡȱǰṽ
ǰldĚṽșȼʣǰɵʃȺǰȼʃḲ 
ṙ¿ʣǰɭṽʃȓǰṽǢɇȺșȼȋṽʪǰǅɭɵṽșʃṽșɵṽ
șȼǰʣșʃǅǡȱǰṽʃȓǅʃṽʤǰṽʤșȱȱṽɵǰǰṽʃɭʋǢȭṽ
ɭǅȼȋǰṽșȺɪɭɇʣșȼȋḬṽǢȓǅɭȋșȼȋṽɵɪǰǰǩɵṽ
ǢɇȼʃșȼʋǰṽʃɇṽșȼǢɭǰǅɵǰṽǅȼǩṽǰȱǰǢʃɭșǢṽ
ʃɭʋǢȭṽɪɭșǢǰɵṽȺɇʣǰṽʃɇṽɪǅɭșʃʪṽʤșʃȓṽ
ǰɬʋșʣǅȱǰȼʃṽǩșǰɵǰȱṽȺɇǩǰȱɵḫṽrȼṽɇʃȓǰɭṽ
ʤɇɭǩɵḬṽʃȓǰṽȺǅɭȭǰʃṽʤșȱȱṽǢɇȼʃșȼʋǰṽʃɇṽ
ǅǩǩɭǰɵɵṽȺǅȼʪṽɇȊṽʃɇǩǅʪṜɵṽ
Ǣȓǅȱȱǰȼȋǰɵḫ 

¿ȼǰṽǅɭǰǅṽɇȊṽȋɇʣǰɭȼȺǰȼʃṽ
șȼʃǰɭʣǰȼʃșɇȼṽʃȓǅʃṽʤɇʋȱǩṽȺǅȭǰṽʃȓǰṽ
ȺɇɵʃṽșȺɪǅǢʃṽɭșȋȓʃṽȼɇʤṽșɵṽǅɭɇʋȼǩṽ
șȼǢɭǰǅɵșȼȋṽȋɭɇɵɵṽʣǰȓșǢȱǰṽǅȼǩṽǅʩȱǰṽ
ʤǰșȋȓʃɵṽɇȼṽǰȱǰǢʃɭșǢṽʣǰȓșǢȱǰɵṽʃɇṽȓǰȱɪṽ
ǰʣǰȼṽʃȓǰṽɪȱǅʪșȼȋṽȊșǰȱǩṽʤșʃȓṽȊɇɵɵșȱṽ
ȊʋǰȱṽʃǰǢȓȼɇȱɇȋșǰɵḫṚ 

ěȓǅʃṽșɵṽʪɇʋɭṽǡșȋȋǰɵʃṽ
ǢȓǅȱȱǰȼȋǰḲ 
ṙ¿ʋɭṽȭǰʪṽǢȓǅȱȱǰȼȋǰṽșɵṽ
ǰǩʋǢǅʃșȼȋṽʃȓǰṽȺǅɭȭǰʃṽʃɇṽ
ɭǰǢɇȋȼșɵǰṽʃȓǅʃṽǰldĚṽ
ʃǰǢȓȼɇȱɇȋʪṽșɵṽɇɪǰɭǅʃșɇȼǅȱȱʪṽ
ǅȼǩṽȊșȼǅȼǢșǅȱȱʪṽʣșǅǡȱǰṽʃɇǩǅʪḰṚ 
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BâṽěɇɭȱǩṽșɵṽǅṽʤɇɭȱǩṽȱǰǅǩǰɭṽșȼṽǰȼǩṌʃɇṌǰȼǩṽɵʋɪɪȱʪṽǢȓǅșȼṽɵɇȱʋʃșɇȼɵḫṽB cṽĠBṽ
JȱǰǢʃɭșǢṽᶡᶣᶞṽǰldĚɵṽȓǅʣǰṽɭǰǢǰȼʃȱʪṽȪɇșȼǰǩṽșʃɵṽĂ¥ṽǅʋʃɇȺɇʃșʣǰṽɇɪǰɭǅʃșɇȼɵḬṽǅɵṽ
Bǅʣșǩṽ²ʋȼǩǅʪḬṽBâṽěɇɭȱǩṜɵṽĂ¥ṽûɭǅȼɵɪɇɭʃṽ¿ɪǰɭǅʃșɇȼɵṽ²ǅȼǅȋǰɭṽǰʩɪȱǅșȼɵḭ 

ěȓǅʃṽǅǩʣșǢǰṽǩɇṽʪɇʋṽȓǅʣǰṽȊɇɭṽ
ɇʃȓǰɭṽɇɪǰɭǅʃɇɭɵḲ 
ṙ¥ȼɇʤṽʪɇʋɭṽɭɇʋʃǰɵḬṽɵɪǰǅȭṽʤșʃȓṽ
ʪɇʋɭṽǢȱșǰȼʃɵḬṽɵǰǰṽʤȓǅʃṜɵṽɪɇɵɵșǡȱǰṽ
ǅȼǩṽʋɵǰṽʪɇʋɭṽ:JĚɵṽȊɇɭṽ
ɪɭɇȺɇʃșɇȼṽɇȊṽʪɇʋɭṽɵǰɭʣșǢǰɵḫ 

rȊṽʃȓǰṽʃɭʋǢȭṽșɵṽɭǰɬʋșɭǰǩṽȊɇɭṽ
ȱɇȼȋǰɭṽǩșɵʃǅȼǢǰḬṽȺǅȭǰṽɵʋɭǰṽșʃṽ
ȓǅɵṽʃȓǰṽɭǅȼȋǰṽɭǰɬʋșɭǰǩḫṽ 

cɇɭṽȓǰǅʣʪṽȓǅʋȱǅȋǰḬṽʤǰșȋȓʃɵṽǢǅȼṽ
ǡǰṽɪɭɇǡȱǰȺǅʃșǢṽǅȼǩṽǅṽᶢᶠʃɇȼṽᶢʩᶠṽ
JĚṽɵɇȱʋʃșɇȼṽȺǅʪṽȼɇʃṽǡǰṽ
ɪɇɵɵșǡȱǰḫṽěǰṽǅɭǰṽǅǩǩɭǰɵɵșȼȋṽʃȓșɵṽ
ʤșʃȓṽǅṽᶢᶢʃṽᶤʩᶠṽǢɇȺșȼȋṽʃɇṽɇʋɭṽ
ǡʋɵșȼǰɵɵṽȱǅʃǰɭṽșȼṽᶠᶞᶠᶤḫṽlɇʤǰʣǰɭḬṽ
ǰʣǰȼṽʤșʃȓṽᶢᶢʃṽʃȓǰṽǅǩǩșʃșɇȼǅȱṽ
ʤǰșȋȓʃṽɇȊṽǅȼṽJĚṽʃɭʋǢȭṽȺǅʪṽ
ɭǰȺǅșȼṽǅȼṽșɵɵʋǰḫṽěǰṽǅɭǰṽȓɇɪșȼȋṽ
ʃȓǰṽȋɭɇɵɵṽʤǰșȋȓʃṽȊɇɭṽʃȓǰṽĂ¥ṽʤșȱȱṽ
șȼǢɭǰǅɵǰṽʃɇṽᶢᶤṽɇɭṽǰʣǰȼṽᶢᶦṽ
ʃɇȼȼǰɵṽʃȓșɵṽʪǰǅɭḬṽǅɵṽʃȓǰṽJĂṽșɵṽ
ǩɇșȼȋṚ 

ěȓʪṽǩșǩṽBâṽěɇɭȱǩṽǢɇȼɵșǩǰɭṽǅǩɇɪʃșȼȋṽǰldĚɵḲ 
ṙBâṽěɇɭȱǩṜɵṽǩǰǢșɵșɇȼṽʃɇṽșȼʣǰɵʃṽșȼṽ:JĚɵṽșɵṽǩɭșʣǰȼṽǡʪṽǅṽǢɇȺǡșȼǅʃșɇȼṽɇȊṽȊǅǢʃɇɭɵḭṽʤǰṽ
ʤǅȼʃṽʃɇṽȺǅȭǰṽɵʋɭǰṽʤǰṽɵǅʃșɵȊʪṽɇʋɭṽǢʋɵʃɇȺǰɭṽȼǰǰǩɵṽșȼṽʃǰɭȺɵṽɇȊṽ;¿ṽfǰȺșɵɵșɇȼɵṽǅȼǩṽ
ʤǅȼʃṽʃɇṽǡǰṽɭǰǅǩʪṽȊɇɭṽȺǅɭȭǰʃṽǢȓǅȼȋǰṽʤȓǰȼṽȺɇɭǰṽɵʃɭșȼȋǰȼʃṽɭǰȋʋȱǅʃșɇȼɵṽǢɇȺǰṽșȼʃɇṽ
ɪȱǅʪḫṽěǰṽǅɭǰḬṽɇȊṽǢɇʋɭɵǰḬṽșȼʃǰɭǰɵʃǰǩṽșȼṽʃȓǰṽɵʋǡɵșǩʪṽɇȊȊǰɭǰǩṽǡʪṽīJlrBṽǅȼǩṽǩɇṽȓǅʣǰṽ
ǢɇɭɪɇɭǅʃǰṽɵʋɵʃǅșȼǅǡșȱșʃʪṽʃǅɭȋǰʃɵṽʃɇṽǅǢȓșǰʣǰṽǅɵṽʤǰȱȱḫṚ 

lɇʤṽǅɭǰṽʪɇʋṽʋɵșȼȋṽʃȓǰṽʣǰȓșǢȱǰɵḲ 
ṙěǰṽʋɵǰṽɇʋɭṽJĚṽʃɭʋǢȭɵṽǡǰʃʤǰǰȼṽɇʋɭṽ
¿ʩȊɇɭǩṽɇȊȊșǢǰḬṽ:șǢǰɵʃǰɭṽʤǅɭǰȓɇʋɵǰṽǅȼǩṽ
BâṽěɇɭȱǩṽɪɇɭʃɵṽɇȊṽíɇʋʃȓǅȺɪʃɇȼṽǅȼǩṽ
¨ɇȼǩɇȼṽdǅʃǰʤǅʪḫṽěǰṽǅɭǰṽɪȱǅȼȼșȼȋṽʃɇṽ
ʋɵǰṽȺɇɭǰṽJĚɵṽǰʣǰɭʪʤȓǰɭǰṽșʃṽșɵṽɪɇɵɵșǡȱǰṽ
ȊɇȱȱɇʤșȼȋṽɇʋɭṽǢȱșǰȼʃɵṜṽɭǰɬʋǰɵʃḬṽǅɵṽʃȓǰṽ
ǢȓǅɭȋșȼȋṽșȼȊɭǅɵʃɭʋǢʃʋɭǰṽǩǰʣǰȱɇɪɵḫṚ 

lɇʤṽȓǅɵṽʪɇʋɭṽɇɭȋǅȼșɵǅʃșɇȼṽɭǰǅǢʃǰǩṽ
ʃɇṽǰldĚɵḲ 
ṙ¿ʋɭṽJĚɵṽȓǅʣǰṽǡǰǰȼṽǅṽȓșʃṽʤșʃȓṽ
ǰʣǰɭʪɇȼǰṽșȼǢȱʋǩșȼȋṽɇʋɭṽǩɭșʣǰɭɵḫṽ²ǅȼʪṽ
ɇȊṽʃȓǰȺṽʤǰɭǰṽɵǢǰɪʃșǢǅȱṽǅʃṽʃȓǰṽ
ǡǰȋșȼȼșȼȋṽǡʋʃṽșʃṽʃɇɇȭṽɇȼȱʪṽɇȼǰṽʃɭʪṽʃɇṽ
ǡǰṽǢɇȼʣșȼǢǰǩḫṽJʣǰɭʪɇȼǰṽǰȼȪɇʪɵṽʃȓǰșɭṽ
ɵșȱǰȼǢǰṽǅȼǩṽɭǰȱșǅǡșȱșʃʪḫṚ 

lɇʤṽǅɭǰṽʪɇʋṽǢȓǅɭȋșȼȋṽʃȓǰṽʃɭʋǢȭɵḲ 
ṙěǰṽȓǅʣǰṽǅǢǢǰɵɵṽʃɇṽǢȓǅɭȋșȼȋṽɵʃǅʃșɇȼɵṽ
ǅʃṽɇʋɭṽ¿ʩȊɇɭǩṽɵșʃǰḬṽǅɵṽʤǰȱȱṽǅɵṽșȼṽ¨ɇȼǩɇȼṽ
dǅʃǰʤǅʪḫṽûȓǰɵǰṽȱǅʃǰɵʃṽǅɭǰṽɵȓǅɭǰǩḫṽěǰṽ
ǅɭǰṽɪȱǅȼȼșȼȋṽʃɇṽʋɵǰṽǅȼʪṽɵȓǅɭǰǩṽɇɭṽ
ɪʋǡȱșǢṽșȼȊɭǅɵʃɭʋǢʃʋɭǰṽʃɇṽȋǰʃṽɇʋɭṽǢȱșǰȼʃɵṽ
ʃȓǰṽǡǰɵʃṽɵǰɭʣșǢǰɵṽșȼṽʃǰɭȺɵṽɇȊṽʃɭǅȼɵșʃṽ
ʃșȺǰḬṽǢɇɵʃṽǅȼǩṽɵʋɵʃǅșȼǅǡșȱșʃʪḫṚ 

ěȓǅʃṽʤɇʋȱǩṽʪɇʋṽȱșȭǰṽʃɇṽɵǰǰṽʃɇṽȓǰȱɪṽ
ǡʋɵșȼǰɵɵǰɵṽșȼʣǰɵʃṽȺɇɭǰṽșȼṽǰldĚɵḲ 
ṙ²ɇɭǰṽɭǰȋʋȱǅʃșɇȼɵṽǅɭǰṽǅȱʤǅʪɵṽʤǰȱǢɇȺǰṽ
ʃɇṽȱǰʣǰȱṽʃȓǰṽɪȱǅʪșȼȋṽȊșǰȱǩḬṽǡʋʃṽʤǰṽǅȱɵɇṽ
ɵǰǰṽǅṽǢȓǅȼȋǰṽșȼṽǅʃʃșʃʋǩǰṽȊɭɇȺṽɇʋɭṽ
ǢȱșǰȼʃɵṽǅȼǩṽɵɇǢșǰʃʪṽǅɵṽǅṽʣǰɭʪṽșȺɪɇɭʃǅȼʃṽ
ȊǅǢʃɇɭḫ 

ěǰṽȭȼɇʤṽȊʋɭʃȓǰɭṽʃǰǢȓȼɇȱɇȋșǢǅȱṽ
șȼȼɇʣǅʃșɇȼɵṽǅɭǰṽɇȼṽʃȓǰṽʤǅʪṽṎṽȱǰȼȋʃȓṽɇȊṽ
ǢȓǅɭȋșȼȋṽʃșȺǰḬṽɭǅȼȋǰḬṽǢǅɪǅǢșʃʪṽɇȊṽʃȓǰṽ
ʃɭʋǢȭɵḬṽǅɵṽʤǰȱȱṽǅɵṽɵȺǅɭʃṽȋɭșǩṽǅȼǩṽ
ǢȓǅɭȋșȼȋṽɵʃǅʃșɇȼṽȼǰʃʤɇɭȭɵṽʤșʃȓṽɵǰǢʋɭǰṽ
ɪǅɭȭșȼȋṽǅɭǰǅɵḫṚ 

ěȓǅʃṽȓǅɵṽɵʋɭɪɭșɵǰǩṽʪɇʋṽȺɇɵʃḲ 
ṙrʃṽȓǅɵṽǡǰǰȼṽșȼʃǰɭǰɵʃșȼȋṽʃȓǅʃṽʃɭʋǢȭṽ
¿J²ɵṽǅɭǰṽǅǩʣǅȼǢșȼȋṽʃȓǰṽʃǰǢȓȼɇȱɇȋʪṽ
ǅʃṽɪǅǢǰṽʃɇṽȺǰǰʃṽʃȓǰṽȼǰǰǩɵṽɇȊṽʃȓǰṽ
ǡʋɵșȼǰɵɵḫṽěǰṽǰʩɪǰǢʃǰǩṽșʃṽʃɇṽʃǅȭǰṽȺɇɭǰṽ
ǰȊȊɇɭʃṽʃɇṽǢɇȼʣșȼǢǰṽɇʋɭṽǩɭșʣǰɭɵḬṽȋșʣǰȼṽ
ɭǅȼȋǰṽǅȼǩṽǢȓǅɭȋșȼȋṽǅȼʩșǰʃʪḫṽûȓǰṽ
ɵșȱǰȼǢǰṽɇȊṽʃȓǰṽʃɭʋǢȭɵṽșɵṽǅṽǡșȋṽɪȱʋɵṽȊɇɭṽ
ȺʋɵșǢṽȱɇʣǰɭɵḰ!Ṛ 

ěȓǅʃṜɵṽʃȓǰṽȺǅșȼṽǡǅɭɭșǰɭṽʃɇṽ
ʤșǩǰɭṽǰldĚṽǅǩɇɪʃșɇȼḲ 
ṙ²ǅʩșȺʋȺṽɪǅʪȱɇǅǩṽʤșȱȱṽɭǰȺǅșȼṽ
ǅṽȭǰʪṽȱșȺșʃǅʃșɇȼṽȊɇɭṽǰldĚɵḬṽǰʣǰȼṽ
ȊɇɭṽᶢᶢṌʃɇȼȼǰṽᶤʩᶠṽǢɇȼȊșȋʋɭǅʃșɇȼɵḬṽ
ǩʋǰṽʃɇṽʃȓǰṽɵșȋȼșȊșǢǅȼʃṽȺǅɵɵṽɇȊṽ
ʃȓǰṽǡǅʃʃǰɭʪṽɵʪɵʃǰȺṽǅȼǩṽʃȓǰṽ
ǅǩǩșʃșɇȼǅȱṽǅʩȱǰḫ 

ěȓșȱǰṽʃȓǰṽᶢʩᶠṽǰldĚṽȺǅʩșȺʋȺṽ
ǅʋʃȓɇɭșɵǰǩṽȺǅɵɵṽṀ²²ṁṽȓǅɵṽ
ǡǰǰȼṽșȼǢɭǰǅɵǰǩṽʃɇṽᶢᶠṽʃɇȼȼǰɵṽṎṽ
ǢɇȺɪǅɭǰǩṽʤșʃȓṽșʃɵṽǩșǰɵǰȱṽ
ǰɬʋșʣǅȱǰȼʃṽṎṽʃɇṽɇȊȊɵǰʃṽʃȓǰṽǅǩǩǰǩṽ
ǡǅʃʃǰɭʪṽȺǅɵɵḬṽȼɇṽǰɬʋșʣǅȱǰȼʃṽ
ʋɪȱșȊʃṽǢʋɭɭǰȼʃȱʪṽǰʩșɵʃɵṽȊɇɭṽʃȓǰṽᶤʩᶠṽ
ǢɇȼȊșȋʋɭǅʃșɇȼḫṽûɇṽǰȼɵʋɭǰṽȊʋȱȱṽ
ȺǅɭȭǰʃṽǅɪɪȱșǢǅǡșȱșʃʪṽǅȼǩṽʃɇṽ
ȺǅșȼʃǅșȼṽǢɇȺɪǰʃșʃșʣǰṽɪǅʪȱɇǅǩṽ
ɪǅɭșʃʪḬṽʃȓǰṽᶤʩᶠṽǰldĚṽ²²ṽʤșȱȱṽ
ȼǰǰǩṽʃɇṽǡǰṽșȼǢɭǰǅɵǰǩṽșȼṽȱșȼǰṽʤșʃȓṽ
ʃȓǰṽᶢʩᶠṽǅȱȱɇʤǅȼǢǰḫṽĂȼȱǰɵɵṽʃȓșɵṽșɵṽ
ǅǩǩɭǰɵɵǰǩṽǰldĚɵṽʤșȱȱṽȼɇʃṽ
ɭǰɪȱǅǢǰṽʃȓǰṽǩșǰɵǰȱṽǰɬʋșʣǅȱǰȼʃṽȊɇɭṽ
ǅȱȱṽȺǅɭȭǰʃɵḫṚ 
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lɇʤṽǅɭǰṽʪɇʋṽʋɵșȼȋṽʃȓǰṽʣǰȓșǢȱǰɵḲ 
ṙ:; ṽ ʋʃɇȺɇʃșʣǰṽɵʃǅɭʃǰǩṽʋɵșȼȋṽȊʋȱȱṽ:JĚṽǢǅɭṽʃɭǅȼɵɪɇɭʃǰɭɵṽșȼṽᶠᶞᶠᶣṽʃɇṽ 
ȺɇʣǰṽǢǅɭɵṽȊɭɇȺṽʃȓǰṽ´șɵɵǅȼṽɪȱǅȼʃṽșȼṽěǅɵȓșȼȋʃɇȼḬṽʃɇṽʃȓǰṽâɇɭʃṽɇȊṽûʪȼǰṽȊɇɭṽǰʩɪɇɭʃḬṽ 
ǅȼǩṽʃɇṽȺɇʣǰṽȊșȼșɵȓǰǩṽʣǰȓșǢȱǰɵṽȊɭɇȺṽʃȓǰṽâɇɭʃṽɇȊṽûʪȼǰṽʃɇṽʃȓǰṽ´șɵɵǅȼṽɪȱǅȼʃṽȊɇɭṽɇȼʤǅɭǩṽ 
ǩșɵʃɭșǡʋʃșɇȼṽʤșʃȓșȼṽʃȓǰṽĂ¥ḫ 
:; ṽșɵṽʋɵșȼȋṽʃȓɭǰǰṽB cṽĠBṽJȱǰǢʃɭșǢṽcûṽᶣᶠᶣȭěȓṽʃɭʋǢȭɵṽȊɇɭṽʃȓǰṽɇɪǰɭǅʃșɇȼṽșȼṽǢɇȼȪʋȼǢʃșɇȼṽ 
ʤșʃȓṽǡǰɵɪɇȭǰṽǅȼǩṽȺɇǩșȊșǰǩḬṽǰȱǰǢʃɭșǢǅȱȱʪṽɪɇʤǰɭǰǩḬṽûɭǅȼɵɪɇɭʃǰɭṽJȼȋșȼǰǰɭșȼȋṽĚɇʪǅȋǰɭṽʃɭǅșȱǰɭɵṽʤȓșǢȓṽǢǅɭɭʪṽʋɪṽʃɇṽ
ɵǰʣǰȼṽʣǰȓșǢȱǰɵṽɪǰɭṽȱɇǅǩḫ 
ûȓǰṽʃɭʋǢȭɵṽɇɪǰɭǅʃǰṽʃʤɇṽɵȓșȊʃɵṽɪǰɭṽǩǅʪṽɇʣǰɭṽǅṽȊșʣǰṽǩǅʪṽɪǰɭṽʤǰǰȭṽǢʪǢȱǰṽʤșʃȓṽǅǩǩșʃșɇȼǅȱṽǩǅʪɵṽʤɇɭȭǰǩṽʤȓǰȼṽɭǰɬʋșɭǰǩṽ
ʃɇṽȊǅǢșȱșʃǅʃǰṽȊȱʋǢʃʋǅʃșɇȼɵṽșȼṽʣɇȱʋȺǰṽȊɇɭṽʃȓǰṽɪȱǅȼʃṽǢȱǰǅɭǅȼǢǰṽɭǰɬʋșɭǰȺǰȼʃḫṽrȺɪɇɭʃṽȱɇǅǩɵṽǡǅǢȭṽʃɇṽʃȓǰṽ´șɵɵǅȼṽɪȱǅȼʃṽ
ǅɭǰṽɵǢȓǰǩʋȱǰǩṽʤșʃȓșȼṽʃȓǰṽɪȱǅȼʃṽǢȱǰǅɭǅȼǢǰṽɇɪǰɭǅʃșɇȼṽǩǰɪǰȼǩǰȼʃṽɇȼṽɵȓșɪɪșȼȋṽǅɭɭșʣǅȱɵḫ 
ûȓǰɵǰṽʃɭʋǢȭɵṽʤșȱȱṽǢɇȼʃșȼʋǰṽʃɇṽʤɇɭȭṽɇȼṽʃȓșɵṽɇɪǰɭǅʃșɇȼṽʃȓɭɇʋȋȓɇʋʃṽʃȓǰṽȊșʣǰṌʪǰǅɭṽīJlrBṽɪɭɇȪǰǢʃḫṽěǰṽǅɭǰṽǅǢʃșʣǰȱʪṽ
ɭǰɵǰǅɭǢȓșȼȋṽȊʋɭʃȓǰɭṽɇɪǰɭǅʃșɇȼɵṽɇȼṽʤȓșǢȓṽǰldĚɵṽǢǅȼṽǡǰṽʋʃșȱșɵǰǩḫṚ 

:; ṽ ʋʃɇȺɇʃșʣǰṽɇɪǰɭǅʃǰɵṽʃȓǰṽĂ¥ṢɵṽȱǅɭȋǰɵʃṽʃɭǅȼɵɪɇɭʃǰɭṽȊȱǰǰʃḬṽɵʋɪɪɇɭʃșȼȋṽǅṽ
ȱǅɭȋǰṽɪɇɭʃȊɇȱșɇṽɇȊṽǢʋɵʃɇȺǰɭɵḬṽșȼǢȱʋǩșȼȋṽʣǰȓșǢȱǰṽ¿J²ɵṽǅȼǩṽȱǰǅɵșȼȋṽǢɇȺɪǅȼșǰɵḫ 

ěǰṽǅɵȭǰǩṽâȓșȱṽlɇȱǡɭɇʤḬṽ¿ɪǰɭǅʃșɇȼɵṽ²ǅȼǅȋǰɭḬṽʃɇṽǰʩɪȱǅșȼṽ:; ṽ ʋʃɇȺɇʃșʣǰṜɵṽ
ʴǰɭɇṽǰȺșɵɵșɇȼṽɇɪǰɭǅʃșɇȼɵḫ 

ěȓʪṽǩșǩṽ:; ṽǅǩɇɪʃṽǰldĚɵḲ 
ṙ:; ṽ ʋʃɇȺɇʃșʣǰṽʤǅɵṽȭǰǰȼṽʃɇṽȱǰǅɭȼṽǅǡɇʋʃṽǰldĚɵṽɪɭșɇɭṽʃɇṽʃȓǰṽīJlrBṽ
ȋɭǅȼʃṽʃɇṽʋȼǩǰɭɵʃǅȼǩṽʃȓǰṽɇɪɪɇɭʃʋȼșʃșǰɵṽǅȼǩṽȱșȺșʃǅʃșɇȼɵṽǅɵɵɇǢșǅʃǰǩṽ
ʤșʃȓṽǰldĚɵṽʤɇɭȭșȼȋṽɇȼṽǅṽǢǅɭṌʃɭǅȼɵɪɇɭʃṽɇɪǰɭǅʃșɇȼḬṽǅɵṽʃȓșɵṽȓǅǩṽȼɇʃṽ
ʪǰʃṽǡǰǰȼṽǅʃʃǰȺɪʃǰǩṽșȼṽʃȓǰṽĂ¥ḫṽlɇʤǰʣǰɭḬṽʃȓǰṽʋɪȱșȊʃṽșȼṽɪʋɭǢȓǅɵǰṽɪɭșǢǰṽ
ǅǡɇʣǰṽǅṽɵʃǅȼǩǅɭǩṽr;JṽʃɭʋǢȭṽʤǅɵṽǅȼṽɇǡɵʃǅǢȱǰṽʃɇṽʃȓșɵḫṽ 

ěǰṽʤɇɭȭṽșȼṽɪǅɭʃȼǰɭɵȓșɪṽʤșʃȓṽɇʋɭṽǢȱșǰȼʃɵṽǅȼǩṽʤȓǰȼṽʃȓǰṽɇɪɪɇɭʃʋȼșʃʪṽ
ǅɭɇɵǰṽʤșʃȓṽ´șɵɵǅȼṽʃɇṽǢɇȱȱǅǡɇɭǅʃǰḬṽʃȓǰṽɵʋǡɵșǩʪṽɇȊȊǰɭǰǩṽǡʪṽīJlrBṽȺǅǩǰṽ
șʃṽɪɇɵɵșǡȱǰḫṽ¿ʋɭṽȋǰȼǰɭǅȱṽȊȱǰǰʃṽșɵṽǅṽɭɇǅȺșȼȋṽȊȱǰǰʃṽʤȓșǢȓṽǡɭșȼȋɵṽ
ǢȓǅȱȱǰȼȋǰɵṽǅɵɵɇǢșǅʃǰǩṽʤșʃȓṽʃȓǰṽǢʋɭɭǰȼʃṽȱǰʣǰȱɵṽɇȊṽșȼȊɭǅɵʃɭʋǢʃʋɭǰḫṽ
lɇʤǰʣǰɭḬṽ´șɵɵǅȼṜɵṽǩǰǩșǢǅʃǰǩṽǢȓǅɭȋșȼȋṽɵʃǅʃșɇȼṽǅȱȱɇʤɵṽɇʋɭṽǡǰɵɪɇȭǰṽ
ȊǅǢʃɇɭʪṌʃɇṌɪɇɭʃṽɇɪǰɭǅʃșɇȼṽʃȓǰṽɇɪɪɇɭʃʋȼșʃʪṽʃɇṽǰȼɵʋɭǰṽǅǩǰɬʋǅʃǰṽ
ǢȓǅɭȋșȼȋṽʤǅɵṽɪɇɵɵșǡȱǰṽșȼṽɇʋɭṽɭǰȋʋȱǅɭṽǩʋʃʪṽǢʪǢȱǰḬṽȺǰǅȼșȼȋṽʤǰṽǢɇʋȱǩṽ
ǡǰǢɇȺǰṽǅȼṽșȼǩʋɵʃɭʪṽȱǰǅǩǰɭṽʤșʃȓṽǰǅɭȱʪṽǅǩɇɪʃșɇȼṽǅȼǩṽȓǰȱɪṽʤșʃȓṽ
ɵʋɵʃǅșȼǅǡșȱșʃʪṽșȺɪɭɇʣǰȺǰȼʃɵḫṽ 

¿ʋɭṽǩǰǢșɵșɇȼṽʃɇṽșȼʣǰɵʃṽǅʃṽʃȓșɵṽɪɇșȼʃṽșȼṽʃșȺǰṽʃȓǰɭǰȊɇɭǰṽʤǅɵṽǅṽ
ǢɇȺǡșȼǅʃșɇȼṽɇȊṽɇʋɭṽɪǅɭʃȼǰɭɵȓșɪṜɵṽɵʋɵʃǅșȼǅǡșȱșʃʪṽɇǡȪǰǢʃșʣǰɵṽǅȼǩṽʃȓǰṽ
ɇɪɪɇɭʃʋȼșʃʪṽʃɇṽʋȼǩǰɭɵʃǅȼǩṽʃȓǰṽɪǰɭȊɇɭȺǅȼǢǰṽǅȼǩṽɪɇɵɵșǡșȱșʃșǰɵṽɇȊṽ
ǰldĚɵḫṚ 

ěȓǅʃṽȓǅɵṽǡǰǰȼṽʃȓǰṽɭǰǅǢʃșɇȼṽʃɇṽʃȓǰṽ
ʣǰȓșǢȱǰɵḲ 
ṙûȓǰṽɭǰǅǢʃșɇȼṽʃɇṽʃȓǰṽʣǰȓșǢȱǰɵṽȓǅɵṽǡǰǰȼṽ
ɇʣǰɭʤȓǰȱȺșȼȋȱʪṽɪɇɵșʃșʣǰḫṽěǰṽȓǅʣǰṽ
ɭǰǢǰșʣǰǩṽȺʋȱʃșɪȱǰṽɭǰɬʋǰɵʃɵṽȊɇɭṽ
șȼȊɇɭȺǅʃșɇȼṽȊɭɇȺṽʣǅɭșɇʋɵṽȺǰǩșǅṽ
ɇʋʃȱǰʃɵḫṽ¿ʋɭṽʤșǩǰɭṽǢȱșǰȼʃṽǡǅɵǰṽșɵṽȭǰǰȼṽ
ʃɇṽǰȼȋǅȋǰṽǅȼǩṽʋȼǩǰɭɵʃǅȼǩṽʤȓǅʃṽʤǰṽ
ǅɭǰṽǅǢȓșǰʣșȼȋṽʤșʃȓṽʃȓǰṽʃɭʋǢȭɵḫ 

ûȓǰṽȊǰǰǩǡǅǢȭṽȊɭɇȺṽʃȓǰṽǩɭșʣǰɭɵṽȓǅɵṽǅȱɵɇṽ
ǡǰǰȼṽʣǰɭʪṽɪɇɵșʃșʣǰḫṽûȓǰṽǩɭșʣǰɭɵṽɭǰɪɇɭʃṽ
ɭǰǩʋǢǰǩṽȊǅʃșȋʋǰḬṽǅṽɬʋșǰʃǰɭṽʤɇɭȭșȼȋṽ
ǰȼʣșɭɇȼȺǰȼʃṽǅȼǩṽǅṽɵɪǅǢșɇʋɵṽǢǅǡḫṽûȓǰṽ
ɇȼȱʪṽȼǰȋǅʃșʣǰṽșȼṽʃȓșɵṽȊșɭɵʃṽɵșʩṽȺɇȼʃȓɵṽɇȊṽ
ɇɪǰɭǅʃșɇȼɵṽȓǅɵṽǡǰǰȼṽɵɇȺǰṽǰǅɭȱʪṽșɵɵʋǰɵṽ
ɭǰȱǅʃǰǩṽʃɇṽʃȓǰṽǢɇȼȼǰǢʃșɇȼṽǡǰʃʤǰǰȼṽʃȓǰṽ
ʃɭʋǢȭṽǅȼǩṽǢȓǅɭȋǰɭḫṽûȓǰɵǰṽǅɭǰṽǢʋɭɭǰȼʃȱʪṽ
ǡǰșȼȋṽɭǰǢʃșȊșǰǩṽʣșǅṽɵɇȊʃʤǅɭǰṽʋɪǩǅʃǰɵṽʃɇṽ
ʃȓǰṽʃɭʋǢȭɵṽǅȼǩṽǢȓǅɭȋǰɭɵḫṚ 
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ěȓǅʃṜɵṽɵʋɭɪɭșɵǰǩṽʪɇʋṽʃȓǰṽȺɇɵʃḲ 
ṙûȓǰṽǢɇȼɵșɵʃǰȼǢʪṽɇȊṽʃȓǰṽʃɭʋǢȭɵṽȓǅɵṽ
ǡǰǰȼṽǅṽɪȱǰǅɵǅȼʃṽɵʋɭɪɭșɵǰḫṽûȓșɵṽʤǅɵṽ
ɇʋɭṽ Ȋșɭɵʃṽ ǰʩɪɇɵʋɭǰṽ ʃɇṽ ɭʋȼȼșȼȋṽ
ǰldĚɵṽǅȼǩṽɇʋɭṽșȼșʃșǅȱṽǢǅȱǢʋȱǅʃșɇȼɵṽ
ȓǅʣǰṽɪɭɇʣǰȼṽʣǰɭʪṽǢɇȼɵșɵʃǰȼʃṽʤșʃȓṽ
ʃȓǰṽ ǅǢʃʋǅȱṽ ɪǰɭȊɇɭȺǅȼǢǰṽ ɇȊṽ ʃȓǰṽ
ʃɭʋǢȭɵḫṽ ûȓșɵṽ ȓǅɵṽ ȋșʣǰȼṽ ʋɵṽ
ǢɇȼȊșǩǰȼǢǰṽʃɇṽǰʩɪȱɇɭǰṽɇʃȓǰɭṽǰldĚṽ
ɇɪǰɭǅʃșɇȼɵḫṽ ûȓǰṽ Ⱥǰǩșǅṽ ǅȼǩṽ
șȼǩʋɵʃɭʪṽ ɭǰǅǢʃșɇȼṽ ȓǅɵṽ ǅȱɵɇṽ ǡǰǰȼṽ
ɵʋɭɪɭșɵșȼȋṽ ʤșʃȓṽ ȋǰȼʋșȼǰṽ șȼʃǰɭǰɵʃṽ
ǢɇȺșȼȋṽ ȊɭɇȺṽ Ⱥǅȼʪṽ ɇʋʃȱǰʃɵṽ ǅȼǩṽ
ǢȱșǰȼʃɵḫṚ 

ěȓǅʃṽȼǰǰǩɵṽʃɇṽǢȓǅȼȋǰṽʃɇṽǰȼǅǡȱǰṽǰldĚṽ
șȼʣǰɵʃȺǰȼʃḲ 
ṙcʋɭʃȓǰɭṽȋɇʣǰɭȼȺǰȼʃṽɵʋǡɵșǩșǰɵṽʤɇʋȱǩṽȓǰȱɪṽɇʋɭṽ
ǡʋɵșȼǰɵɵṽɭɇȱȱṌɇʋʃṽȺɇɭǰṽǰldĚɵḫṽûȓǰṽɪʋɭǢȓǅɵǰṽ
ɪɭșǢǰṽɭǰȺǅșȼɵṽʣǰɭʪṽȓșȋȓṽșȼṽǢɇȺɪǅɭșɵɇȼṽʃɇṽr;Jṽ
ʃɭʋǢȭɵṽȺǰǅȼșȼȋṽɇʋɭṽǢȱșǰȼʃɵṽʤɇʋȱǩṽǡǰṽɵʋǡȪǰǢʃṽʃɇṽ
ɭǅʃǰṌʋɪȱșȊʃɵṽʃɇṽǅǢǢɇʋȼʃṽȊɇɭṽʃȓșɵḫṽcʋɭʃȓǰɭṽȋɭǅȼʃɵṽ
ʤɇʋȱǩṽȓǰȱɪṽɇʋɭṽȱǰǅɭȼșȼȋṽǢʪǢȱǰṽǅɵṽșʃṽʤɇʋȱǩṽȋșʣǰṽʋɵṽ
ʃȓǰṽɇɪɪɇɭʃʋȼșʃʪṽʃɇṽǩǰɪȱɇʪṽǰldĚɵṽɇȼṽǩșȊȊǰɭǰȼʃṽ
ɭɇʋʃǰɵṽǅȼǩṽɇɪǰɭǅʃșɇȼɵṽȋșʣșȼȋṽʋɵṽǅṽȊʋȱȱǰɭṽɪșǢʃʋɭǰṽɇȊṽ
ʃȓǰṽǢǅɪǅǡșȱșʃșǰɵṽǅȼǩṽȱșȺșʃǅʃșɇȼɵṽɇȊṽǰldĚɵḫ 

ěȓǰɭǰǅɵṽȺǅȼʪṽɪǰɇɪȱǰṽǡǰȱșǰʣǰṽʃȓǰṽɭǅȼȋǰṽɇȊṽ
ʃɭʋǢȭɵṽȼǰǰǩɵṽʃɇṽșȺɪɭɇʣǰṽǡǰȊɇɭǰṽɭɇȱȱṌɇʋʃḬṽ:; Ṝɵṽ
ʣșǰʤṽșɵṽʃȓǅʃṽʃȓǰṽȺǅșȼṽȱșȺșʃǅʃșɇȼṽșɵṽʃȓǰṽȱǅǢȭṽɇȊṽ
ǅǢǢǰɵɵșǡȱǰṽǰldĚṽǢȓǅɭȋșȼȋṽșȼȊɭǅɵʃɭʋǢʃʋɭǰḫṽ ɵṽ
ǩɭșʣǰɭɵṽǅɭǰṽȱǰȋǅȱȱʪṽɭǰɬʋșɭǰǩṽʃɇṽȓǅʣǰṽǅṽᶢᶣṌȺșȼʋʃǰṽ
ǡɭǰǅȭṽǰʣǰɭʪṽᶢḫᶣṽȓɇʋɭɵḬṽʃȓǰṽǢʋɭɭǰȼʃṽɭǅȼȋǰṽɇȊṽ
ǰȱǰǢʃɭșǢṽʃɭʋǢȭɵṽșɵṽǅǩǰɬʋǅʃǰṽșȊṽʃȓǰṽǩɭșʣǰɭɵṽʤǰɭǰṽ
ǢǰɭʃǅșȼṽɇȊṽʃȓǰṽɇɪɪɇɭʃʋȼșʃʪṽʃɇṽǢȓǅɭȋǰṽʃȓǰṽʣǰȓșǢȱǰɵṽ
ǩʋɭșȼȋṽʃȓǰșɭṽǡɭǰǅȭɵḫṚ 

ěȓǅʃṽǅǩʣșǢǰṽʤɇʋȱǩṽʪɇʋṽȋșʣǰṽʃɇṽldĚṽɇɪǰɭǅʃɇɭɵḲ 
ṙ²ǅȭșȼȋṽʃȓǰṽȺɇʣǰṽȊɇɭʤǅɭǩṽșɵṽʃȓǰṽȺɇɵʃṽșȺɪɇɭʃǅȼʃṽɵʃǰɪṽ
ṎṽʃȓǰɭǰṽʤșȱȱṽǅȱʤǅʪɵṽǡǰṽʋȼǢǰɭʃǅșȼʃʪṽɇɭṽɬʋǰɵʃșɇȼɵṽʃȓǅʃṽ
ǢǅȼȼɇʃṽǡǰṽǅȼɵʤǰɭǰǩṽǡʋʃṽʃȓǅʃṽȊșɭɵʃṽɵʃǰɪṽʃɇṽ
ǰȱǰǢʃɭșȊșǢǅʃșɇȼṽșɵṽʃȓǰṽȺɇɵʃṽǰȊȊǰǢʃșʣǰṽʤǅʪṽʃɇṽɭǰǅǩʪṽʪɇʋɭṽ
ǡʋɵșȼǰɵɵṽȊɇɭṽʃȓǰṽȊʋʃʋɭǰḫṚ 

lɇʤṽǅɭǰṽʪɇʋṽǢȓǅɭȋșȼȋṽʃȓǰṽʃɭʋǢȭɵḲ 
ṙ ɵṽɪǅɭʃṽɇȊṽīJlrBḬṽ:; ṽșɵṽʤɇɭȭșȼȋṽșȼṽɪǅɭʃȼǰɭɵȓșɪṽ
ʤșʃȓṽ´șɵɵǅȼṽʃɇṽɵʋɪɪɇɭʃṽșʃɵṽJĚᶡᶤīǰɭɇṽʣșɵșɇȼḫṽûȓǰṽ
ʃɭʋǢȭɵṽʤșȱȱṽǢȓǅɭȋǰṽǅʃṽʃȓǰṽȼǰʤȱʪṌɇɪǰȼǰǩṽẖᶟḫᶢȺṽ
ɇȼṌɵșʃǰṽǢȓǅɭȋșȼȋṽȊǅǢșȱșʃʪṽʤȓșǢȓṽȓǅɵṽɵǰʣǰȼṽ
ǢȓǅɭȋșȼȋṽɵʃǅʃșɇȼɵṽɪɇʤǰɭșȼȋṽʋɪṽʃɇṽᶟᶞṽʃɭʋǢȭɵṽ
ɵșȺʋȱʃǅȼǰɇʋɵȱʪḫ 

ûȓǰṽʃɭʋǢȭɵṽǢȓǅɭȋǰṽɇʣǰɭȼșȋȓʃṽǡǰȊɇɭǰṽɵȓșȊʃṽɇȼǰḫṽ
JǅǢȓṽʃɭʋǢȭṽșɵṽʃȓǰȼṽǢȓǅɭȋǰǩṽǩʋɭșȼȋṽʃȓǰṽǩɭșʣǰɭṜɵṽ
ᶢ ṌɥȺșȼʋʃǰṽǡɭǰǅȭṽǡǰȊɇɭǰṽǢɇȺɪȱǰʃșȼȋṽʃȓǰṽɵȓșȊʃḫṽ
ûȓǰṽʃɭʋǢȭṽȓǅɵṽǅṽɪǰɭșɇǩṽɇȊṽǩɇʤȼṌʃșȺǰṽǩʋɭșȼȋṽ
ɵȓșȊʃṌɵʤǅɪṽǩʋɭșȼȋṽʤȓșǢȓṽșʃṽșɵṽɪȱǅǢǰǩṽɇȼṽǢȓǅɭȋǰǩṽ
ɭǰǅǩʪṽȊɇɭṽʃȓǰṽɵȓșȊʃṽʃɇṽǡǰṽɭǰɪǰǅʃǰǩṽǡǰȊɇɭǰṽǡǰșȼȋṽ
ɪʋʃṽɇȼṽǢȓǅɭȋǰṽɇʣǰɭȼșȋȓʃṽǅȋǅșȼḫṚ 
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dȱɇǡǅȱṽȊɭǰșȋȓʃṽȊɇɭʤǅɭǩǰɭṽBíĚṽȓǅɵṽǡǰǰȼṽɇɪǰɭǅʃșȼȋṽȊɇʋɭṽĚɇȱʣɇṽǰldĚɵṽȊɭɇȺṽșʃɵṽ
rȺȺșȼȋȓǅȺṽɵșʃǰṽɵșȼǢǰṽɵʋȺȺǰɭṽᶠᶞᶠᶣḫṽ 
¥ǰșʃȓṽ´ɇɭʃȓǰȼḬṽåɇǅǩṽ¿ɪǰɭǅʃșɇȼṽlǅʋȱǅȋǰṽ²ǅȼǅȋǰɭḬṽǰʩɪȱǅșȼɵṽɵɇȺǰṽɇȊṽʃȓǰṽ
ǡǰȼǰȊșʃɵṽǅȼǩṽȱșȺșʃǅʃșɇȼɵṽBíĚṽȓǅɵṽǰʩɪǰɭșǰȼǢǰǩṽɵɇṽȊǅɭḫ 

ěȓʪṽǩșǩṽBíĚṽǅǩɇɪʃṽǰldĚɵḲ 
ṙûȓǰɭǰṽǅɭǰṽɵǰʣǰɭǅȱṽȺǅșȼṽǩɭșʣǰɭɵṽȊɇɭṽșȼʣǰɵʃșȼȋṽșȼṽʴǰɭɇṌǰȺșɵɵșɇȼṽʣǰȓșǢȱǰɵḬṽȊɇɭṽ 
ǰʩǅȺɪȱǰḬṽǡǰșȼȋṽǅǡȱǰṽʃɇṽʃǰȼǩǰɭṽȊɇɭṽȼǰʤṽǅȼǩṽǰʩșɵʃșȼȋṽǡʋɵșȼǰɵɵḫṽěșʃȓɇʋʃṽǅṽ:JĚṽ 
ɇɪʃșɇȼṽʤǰṽʤɇʋȱǩṽǡǰṽʋȼǅǡȱǰṽʃɇṽʃǰȼǩǰɭṽșȼṽɵɇȺǰṽǢǅɵǰɵḫṽ 

ûȓǰɵǰṽʣǰȓșǢȱǰɵṽǅȱɵɇṽȓǰȱɪṽʃɇʤǅɭǩɵṽǅǢȓșǰʣșȼȋṽɇʋɭṽǢɇȺɪǅȼʪṜɵṽɵʋɵʃǅșȼǅǡșȱșʃʪṽɇǡȪǰǢʃșʣǰɵṽ 
ǅȱɇȼȋɵșǩǰṽɇʃȓǰɭṽșȼșʃșǅʃșʣǰɵṽɵʋǢȓṽǅɵṽșȼʃɭɇǩʋǢșȼȋṽ;´dṽǅȼǩṽlĚ¿ṽɪɇʤǰɭǰǩṽʣǰȓșǢȱǰɵḫṽ 
ěǰṽȊǰǰȱṽʃȓșɵṽȓǅɵṽȋșʣǰȼṽʋɵṽǅṽǢɇȺɪǰʃșʃșʣǰṽǰǩȋǰṽʃɇṽǡǰṽǅȺɇȼȋɵʃṽɵɇȺǰṽɇȊṽʃȓǰṽȊșɭɵʃṽȱɇȋșɵʃșǢɵṽǢɇȺɪǅȼșǰɵṽʃɇṽ
ɵȓɇʤǢǅɵǰṽ:JĚɵḫṽûȓǰṽɵʋǡɵșǩʪṽɇȊȊǰɭǰǩṽǡʪṽīJlrBṽȺǅǩǰṽʃȓǰṽǩǰǢșɵșɇȼṽǅṽȱɇʃṽǰǅɵșǰɭṽʃɇṽșȼʃɭɇǩʋǢǰṽʃȓǰɵǰṽʣǰȓșǢȱǰɵṽ
ʃɇṽɇʋɭṽȊȱǰǰʃṽǩǰɵɪșʃǰṽʃȓǰɭǰṽǡǰșȼȋṽȱșȺșʃǰǩṽșȼȊɭǅɵʃɭʋǢʃʋɭǰḫṚ 

lɇʤṽǅɭǰṽʪɇʋṽʋɵșȼȋṽʃȓǰṽʣǰȓșǢȱǰɵḲ 
ṙûȓǰɵǰṽʣǰȓșǢȱǰɵṽǅɭǰṽǡǅɵǰǩṽǅʃṽɇʋɭṽ
rȺȺșȼȋȓǅȺṽɵșʃǰḬṽɇʋɭṽȱǅɭȋǰɵʃṽ
ʃɭǅȼɵɪɇɭʃṽɇɪǰɭǅʃșɇȼḬṽǅȼǩṽʤǰṽ
ȺǅȭǰṽȊʋȱȱṽȱɇǅǩṽǅȼǩṽȋɭɇʋɪǅȋǰṽ
șȺɪɇɭʃṽǅȼǩṽǰʩɪɇɭʃɵṽȺɇɵʃȱʪṽ
ǡǰʃʤǰǰȼṽĂ¥Ḭṽrɭǰȱǅȼǩṽǅȼǩṽ
JʋɭɇɪǰḸíǢǅȼǩșȼǅʣșǅḫṽ 

ěǰṽǅɭǰṽʋɵșȼȋṽʃȓǰɵǰṽʣǰȓșǢȱǰɵṽǅɵṽʤǰṽ
ʤɇʋȱǩṽɵɇȺǰṽǩșǰɵǰȱṽʣǰȓșǢȱǰɵḬṽ
ǩǰɵɪșʃǰṽʃȓǰṽǢȓǅȱȱǰȼȋǰɵṽʃȓǰʪṽȋșʣǰḫṽ
cɇɭṽǰʩǅȺɪȱǰḬṽʤǰṽȱɇɵǰṽᶣṽʃɇȼȼǰɵṽ
ɪǅʪȱɇǅǩḬṽʃȓǰʪṽȓǅʣǰṽǅɪɪɭɇʩḫṽᶠᶠᶞṽ
ȺșȱǰɵṽɭǅȼȋǰṽǡǰȊɇɭǰṽɭǰǢȓǅɭȋșȼȋṽ
ǅȼǩṽʃȓǰṽʣǰȓșǢȱǰɵṽǅɭǰṽᶢʩᶠṽɵɇṽ
ɇɪǰɭǅʃɇɭɵṽȺʋɵʃṽɪǅʪṽɵɪǰǢșǅȱṽ
ǅʃʃǰȼʃșɇȼṽȊɇɭṽǩșȺșȼșɵȓșȼȋṽȱɇǅǩɵḫṽ 

lɇʤṽȓǅɵṽʪɇʋɭṽɇɭȋǅȼșɵǅʃșɇȼṽ
ɭǰǅǢʃǰǩṽʃɇṽǰldĚɵḲ 
ṙcɭɇȺṽǅṽȺǅȼǅȋǰȺǰȼʃṽɪɇșȼʃṽɇȊṽ
ʣșǰʤḬṽʃȓǰɵǰṽȓǅʣǰṽǡǰǰȼṽʤǰȱȱṽ
ɭǰǢǰșʣǰǩḬṽʃȓǰʪṽȱɇɇȭṽșȺɪɭǰɵɵșʣǰṽǅȼǩṽ
ǩșȊȊǰɭǰȼʃṽȊɭɇȺṽȺɇɵʃṽʣǰȓșǢȱǰɵṽ
ʤȓșǢȓṽǩɇǰɵṽǩɭǅʤṽǅʃʃǰȼʃșɇȼṽʃɇṽ
ʃȓǰȺḫṽĂȼȊɇɭʃʋȼǅʃǰȱʪḬṽʤǰṽȓǅʣǰṽȓǅǩṽ
ǅṽɪɇɇɭṽʃǅȭǰṽʋɪṽȊɭɇȺṽʃȓǰṽǩɭșʣǰɭɵṽ
ʤȓɇṽȓǅʣǰṽǅṽɭǰȱʋǢʃǅȼǢǰṽʃɇṽǩɭșʣǰṽ
ʃȓǰȺṽǩʋǰṽʃɇṽɭǅȼȋǰṽǅȼʩșǰʃʪḬṽǩɇʤȼṽ
ʃșȺǰṽȊɇɭṽʣǰȓșǢȱǰṽǢȓǅɭȋșȼȋṽǅȼǩṽ
ɪɇɇɭṽșȼȊɭǅɵʃɭʋǢʃʋɭǰḫṽ 

íǢȓǰǩʋȱǰɭɵṽǅɭǰṽȓǅʣșȼȋṽʃɇṽʃǅȭǰṽ
ȺɇɭǰṽʃșȺǰṽʃɇṽɪȱǅȼḬṽɭɇʋʃǰṽǅȼǩṽ
ȺǅȼǅȋǰṽʃȓǰɵǰṽʣǰȓșǢȱǰɵṽǩʋǰṽʃɇṽʃȓǰṽ
ɭǰɵʃɭșǢʃșɇȼṽɪɭǰʣșɇʋɵȱʪṽȺǰȼʃșɇȼǰǩḫṚ 

 
åɇʋʃǰṽɪȱǅȼȼșȼȋṽșɵṽǢǰȼʃɭǰǩṽǅɭɇʋȼǩṽ
ʃȓǰṽǢȓǅɭȋșȼȋṽɇɪɪɇɭʃʋȼșʃșǰɵḮṽʤǰṽ
ȓǅʣǰṽɵǰʃṽʋɪṽǅȋɭǰǰȺǰȼʃɵṽʤșʃȓṽʃȓșɭǩṌ
ɪǅɭʃʪṽǰȼǰɭȋʪṽɪɭɇʣșǩǰɭɵṽʃɇṽǅȱȱɇʤṽȊɇɭṽǅṽ
ȺɇɭǰṽȊȱǰʩșǡȱǰṽǅɪɪɭɇǅǢȓṽʃɇṽʣǰȓșǢȱǰṽ
ɪȱǅȼȼșȼȋḫṽ 

ěǰṽǅɭǰṽɭǰȋʋȱǅɭȱʪṽȺǅȭșȼȋṽ
ǩǰȱșʣǰɭșǰɵḸǢɇȱȱǰǢʃșɇȼɵṽʃɇṽíɇʋʃȓṽ
¨șȼǢɇȱȼɵȓșɭǰḬṽ´ɇʃʃșȼȋȓǅȺɵȓșɭǰḬṽJǅɵʃṽ
ǅȼǩṽěǰɵʃṽ²șǩȱǅȼǩɵṽǅȼǩṽ
;ǅȺǡɭșǩȋǰɵȓșɭǰḬṽʃɇṽȼǅȺǰṽʃȓǰṽ
ȺǅȪɇɭșʃʪḫṽěǰṽʤɇʋȱǩṽȱșȭǰṽȺɇɭǰṽ
ɇɪɪɇɭʃʋȼșʃșǰɵṽșȼṽʃȓǰṽȊʋʃʋɭǰṽʃɇṽ
Ǣȓǅɭȋǰṽșȼṽʃȓǰṽ¨ǅȼǢǅɵȓșɭǰḸṽ
²ǅȼǢȓǰɵʃǰɭḸ¨șʣǰɭɪɇɇȱṽǅɭǰǅɵṽǅȼǩṽ
´ɇɭʃȓṽġɇɭȭɵȓșɭǰḸ´ɇɭʃȓǰǅɵʃḬṽǅɵṽʃȓșɵṽ
ǅɭǰǅṽșɵṽɪɇɇɭȱʪṽǢɇʣǰɭǰǩḫṚ 
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ěȓǅʃṽǅǩʣșǢǰṽǩɇṽʪɇʋṽȓǅʣǰṽȊɇɭṽ
ɇʃȓǰɭṽɇɪǰɭǅʃɇɭɵḲ 
ṙrṽʤɇʋȱǩṽǅǩʣșɵǰṽɇʃȓǰɭṽɇɪǰɭǅʃɇɭɵṽ
ʃɇṽȱɇɇȭṽǅʃṽʃȓǰșɭṽǢʋɭɭǰȼʃṽǅȼǩṽ
ɭǰȋʋȱǅɭṽɭʋȼɵḬṽǢɇȼɵșǩǰɭșȼȋṽ
ʤǰșȋȓʃḬṽǩșɵʃǅȼǢǰṽǅȼǩṽǢȓǅɭȋșȼȋṽ
ɪɇșȼʃṽɇɪɪɇɭʃʋȼșʃșǰɵḫṽ ȱɵɇḬṽ
ǰȺɪȱɇʪșȼȋṽʃȓǰṽɭșȋȓʃṽǩɭșʣǰɭɵṽʤȓɇṽ
ǅɭǰṽɇȼṽǡɇǅɭǩṽșɵṽǅṽǡșȋṽȊǅǢʃɇɭḬṽʃȓǰṽ
ȊɇʋɭṽBíĚṽǩɭșʣǰɭɵṽȓǅʣǰṽǡǰǰȼṽ
șȼɵʃɭʋȺǰȼʃǅȱṽșȼṽȺǅȭșȼȋṽʃȓșɵṽ
ɵʋǢǢǰɵɵȊʋȱṽȊɇɭṽɇʋɭṽǡʋɵșȼǰɵɵṽǅȼǩṽ
ǡʋșȱǩșȼȋṽʋɪṽȋɇɇǩṽʤɇɭȭșȼȋṽ
ɭǰȱǅʃșɇȼɵȓșɪɵṽʤșʃȓṽʃȓșɭǩṌɪǅɭʃʪṽ
Ǣȓǅɭȋșȼȋṽɪǅɭʃȼǰɭɵḫ 

ǰldĚɵṽʤșȱȱṽǡǰṽȊʋȼǩǅȺǰȼʃǅȱṽȊɇɭṽ
ʃȓǰṽȊʋʃʋɭǰṽȊɇɭṽǅṽȱɇʃṽɇȊṽǢɇȺɪǅȼșǰɵḬṽ
rṽʃȓșȼȭṽșȊṽʪɇʋṽǰȺǡɭǅǢǰṽșʃṽǅȼǩṽ
ʃǅȭǰṽǅṽʣǰɭʪṽɪɭɇǅǢʃșʣǰṽǅɪɪɭɇǅǢȓṽ
ʃɇṽɪȱǅȼȼșȼȋḬṽɪǅʪșȼȋṽɵɪǰǢșǅȱṽ
ǅʃʃǰȼʃșɇȼṽʃɇṽʃȓǰṽǩǰȱșʣǰɭșǰɵḬṽ
ǢɇȱȱǰǢʃșɇȼɵṽǅȼǩṽʃȓǰṽǢȓǅɭȋșȼȋṽ
ɭǰɬʋșɭǰȺǰȼʃɵḬṽʪɇʋṽʤșȱȱṽȺǅȭǰṽ
ʃȓǰɵǰṽʣǰȓșǢȱǰɵṽɵʋǢǢǰɵɵȊʋȱṽșȼṽʪɇʋɭṽ
ǡʋɵșȼǰɵɵḫṽlɇɪǰȊʋȱȱʪṽɇʋɭṽ
ǢʋɵʃɇȺǰɭɵṽʤȓɇṽʤǅȼʃṽʃɇṽǡǰṽ
ȋɭǰǰȼǰɭṽʤșȱȱṽǰȺǡɭǅǢǰṽʃȓǰɵǰṽ
ʣǰȓșǢȱǰɵḫṚ 

lɇʤṽǅɭǰṽʪɇʋṽǢȓǅɭȋșȼȋṽʃȓǰṽʃɭʋǢȭɵḲ 
ṙěǰṽȓǅʣǰṽʃʤɇṽɥ ᶞṽȭěṽʃʤșȼṽȱǰǅǩṽǢȓǅɭȋǰɭɵṽǅʃṽrȺȺșȼȋȓǅȺḬṽʃȓǰɵǰṽǅɭǰṽʋɵǰǩṽ
ȊɇɭṽɇʣǰɭȼșȋȓʃṽǅȼǩṽʤǰǰȭǰȼǩṽǢȓǅɭȋșȼȋḫṽěǰṽȓǅʣǰṽȱșȺșʃǰǩṽǰȱǰǢʃɭșǢșʃʪṽɵʋɪɪȱʪṽ
ʃɇṽʃȓșɵṽɵșʃǰṽǅȼǩṽʃɇṽȊʋʃʋɭǰṽɪɭɇɇȊṽʤǰṽʤɇʋȱǩṽȼǰǰǩṽǢɇȼɵșǩǰɭǅǡȱǰṽșȼʣǰɵʃȺǰȼʃṽ
șȼṽǅṽɵʋǡɵʃǅʃșɇȼḫṽûȓǰṽɭǰȺǅșȼșȼȋṽǢȓǅɭȋșȼȋṽșɵṽȊɭɇȺṽɪʋǡȱșǢṽǅȼǩṽɵȓǅɭǰǩṽ
șȼȊɭǅɵʃɭʋǢʃʋɭǰḫṚ 

ěȓǅʃṽʤɇʋȱǩṽʪɇʋṽȱșȭǰṽʃɇṽɵǰǰṽ
Ǣȓǅȼȋǰǩṽʃɇṽȓǰȱɪṽǡʋɵșȼǰɵɵǰɵṽ
șȼʣǰɵʃṽȺɇɭǰṽșȼṽǰldĚɵḲ 
ṙûȓǰṽșȼșʃșǅȱṽǢɇɵʃṽɇȊṽʃȓǰɵǰṽʣǰȓșǢȱǰɵṽșɵṽ
ǅṽȓʋȋǰṽɪɭɇȓșǡșʃɇɭḬṽɵɇṽȋɇʣǰɭȼȺǰȼʃṽ
ȊʋȼǩșȼȋṽșɵṽǰɵɵǰȼʃșǅȱḫṽûȓșɵḬṽșȼṽɪǅɭǅȱȱǰȱṽ
ʤșʃȓṽʃȓǰṽȱǅǢȭṽɇȊṽȼǅʃșɇȼǅȱṽ
șȼȊɭǅɵʃɭʋǢʃʋɭǰḬṽȱșȺșʃǰǩṽɪǅʪȱɇǅǩṽǅȼǩṽ
ǩɭșʣǰɭṽɭǰʃǰȼʃșɇȼṽʤɇʋȱǩṽȼǰǰǩṽʃɇṽ
ǢȓǅȼȋǰṽȊɇɭṽɇʋɭṽǡʋɵșȼǰɵɵṽʃɇṽșȼʣǰɵʃṽ
ȊʋɭʃȓǰɭṽșȼṽǰldĚɵḫṚ 

ěȓǅʃṽȓǅɵṽɵʋɭɪɭșɵǰǩṽʪɇʋṽȺɇɵʃḲ 
ṙûȓǰɭǰṽǅɭǰṽǅṽȊǰʤṽǰȱǰȺǰȼʃɵḭṽʃȓǰṽ
ǢȓǅȼȋșȼȋṽʤǰǅʃȓǰɭṽǢɇȼǩșʃșɇȼɵḬṽǅȱɵɇṽ
ǡǅʃʃǰɭʪṽǩɭǅșȼṽɇʣǰɭȼșȋȓʃṽșɵṽȓșȋȓǰɭṽ
ʃȓǅȼṽǰʩɪǰǢʃǰǩḬṽʃȓǰṽȓǰǅʣșǰɭṽʃȓǰṽ
ȱɇǅǩṽȺɇɭǰṽǰȼǰɭȋʪṽșɵṽǢɇȼɵʋȺǰǩṽșɵṽ
ɇǡʣșɇʋɵḬṽǡʋʃṽʃȓșɵṽșɵṽȋɭǰǅʃǰɭṽʃȓǅȼṽ
ǅȼʃșǢșɪǅʃǰǩḫṽ;ȓǅɭȋșȼȋṽɪɇșȼʃɵṽǅɭǰṽ
ȊǰʤǰɭṽʃȓǅȼṽǰʩɪǰǢʃǰǩṽǅȼǩṽʃȓǰṽ
ɵɪǰǰǩṽʃȓǅʃṽʃȓǰʪṽǢȓǅɭȋǰṽǅʃṽșɵṽȺɇɭǰṽ
ʣǅɭșǰǩṽʃȓǅʃṽrṽșȺǅȋșȼǰǩḫṚ 
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cǰɭȋʋɵɇȼɵṽûɭǅȼɵɪɇɭʃṽșɵṽǅṽᶟᶞᶞṌʪǰǅɭṌɇȱǩṽȊǅȺșȱʪṌɇʤȼǰǩṽȓǅʋȱșǰɭṽǡǅɵǰǩṽ
șȼṽʃȓǰṽ´ɇɭʃȓǰǅɵʃṽɇȊṽJȼȋȱǅȼǩḫṽᶟᶠṽB cṽǰldĚɵṽȓǅʣǰṽȪɇșȼǰǩṽșʃɵṽȊȱǰǰʃḬṽ
ǩǰȱșʣǰɭșȼȋṽɪǅɭʃɵṽʃɇṽ´șɵɵǅȼṜɵṽíʋȼǩǰɭȱǅȼǩṽȊǅǢʃɇɭʪṽȊɭɇȺṽɵʋɪɪȱșǰɭɵṽ
ʃȓɭɇʋȋȓɇʋʃṽʃȓǰṽɭǰȋșɇȼḫ 

ěǰṽǅɵȭǰǩṽlǅȺșɵȓṽâǅʃʃǰɭɵɇȼḬṽ;ɇȺȺǰɭǢșǅȱṽBșɭǰǢʃɇɭṽǅʃṽcǰɭȋʋɵɇȼɵḬṽ
ȓɇʤṽʃȓǰṽșȼʃɭɇǩʋǢʃșɇȼṽɇȊṽǰȱǰǢʃɭșǢṽȓǅɵṽǡǰǰȼṽȊɇɭṽʃȓǰȺḫ 

ěȓʪṽǅɭǰṽʪɇʋṽǰȺǡǅɭȭșȼȋṽɇȼṽ
ʃɭșǅȱȱșȼȋṽǰldĚɵḲ 
ṙûȓǰṽȺǅșȼṽǩɭșʣǰɭṽȊɇɭṽʃȓǰṽǰȱǰǢʃɭșǢṽ
ldĚɵṽʤǅɵṽǢʋɵʃɇȺǰɭṽ
ɭǰɬʋșɭǰȺǰȼʃḮṽȓɇʤǰʣǰɭḬṽrṽǩɇȼṜʃṽ
ǡǰȱșǰʣǰṽșʃṽʤɇʋȱǩṽȓǅʣǰṽȓǅɪɪǰȼǰǩṽ
ʤșʃȓɇʋʃṽʃȓǰṽīJlrBṽɵʋǡɵșǩʪḫṚ 

ěȓǅʃṽǅǩʣșǢǰṽǩɇṽʪɇʋṽȓǅʣǰṽȊɇɭṽ
ɇɪǰɭǅʃɇɭɵṽǢɇȼɵșǩǰɭșȼȋṽǰldĚɵḲ 
ṙ̈ ɇɇȭṽșȼʃɇṽʃȓǰṽǰȼǰɭȋʪṽɵʋɪɪȱʪṽ
ɭǰɬʋșɭǰȺǰȼʃṽȊșɭɵʃḬṽǅɵṽȼɇȼṌǢɇȺȺɇǩșʃʪṽ
ǢɇɵʃɵṽșȼǢɭǰǅɵǰṽǰʩɪɇȼǰȼʃșǅȱȱʪṽʤșʃȓṽ
ǰǅǢȓṽǡǅȼǩḫ 

íʃʋǩʪṽȓɇʤṽʃȓǰṽʣǰȓșǢȱǰɵṽʤșȱȱṽǡǰṽʋɵǰǩṽ
ǅȼǩṽʤȓǰʃȓǰɭṽǅṽɵȱɇʤǰɭṽǢȓǅɭȋǰṽșɵṽ
ɪɇɵɵșǡȱǰḫ 

JȼɵʋɭǰṽʣǰȓșǢȱǰṽǅȼǩṽǢȓǅɭȋǰɭṽǩǰȱșʣǰɭʪṽ
ǅɭǰṽǅȱșȋȼǰǩḫṚ 

lɇʤṽǅɭǰṽʪɇʋṽʋɵșȼȋṽʪɇʋɭṽǰldĚɵḲ 
ṙcǰɭȋʋɵɇȼɵṽȓǅɵṽᶟᶠṽǰldĚɵḫṽûȓǰʪṽ
ǅɭǰṽǅȱȱṽɇɪǰɭǅʃșȼȋṽɇȼṽɇʋɭṽ´șɵɵǅȼṽ
ǢɇȼʃɭǅǢʃḫṽûȓșɵṽǢɇȼɵșɵʃɵṽɇȊṽɵșȼȋȱǰṽ
ǅȼǩṽǩɇʋǡȱǰṽɵȓșȊʃǰǩṽɇɪǰɭǅʃșɇȼɵṽ
ǩɇșȼȋṽȱɇǢǅȱṽȺșȱȭṽɭʋȼɵḫṽûȓǰṽɭɇʋʃǰɵṽ
ǅɭǰṽǅṽȺșʩṽɇȊṽȱɇǢǅȱṽɭɇǅǩɵṽǅȼǩṽǩʋǅȱṽ
Ǣǅɭɭșǅȋǰʤǅʪɵḫṽ 

ûɇṽǩǅʃǰṽʤǰṽȓǅʣǰṽȼɇʃṽǢɇȺɪȱǰʃǰǩṽ
ǅȼʪṽǢȓǅȱȱǰȼȋșȼȋṽɭɇʋʃǰɵḫṽ¿ȼǢǰṽʤǰṽ
ȓǅʣǰṽȋɇɇǩṽǩǅʃǅṽǅȼǩṽǢɇȼȊșǩǰȼǢǰṽ
ɇȼṽʃȓǰṽɪɇʃǰȼʃșǅȱṽɭǅȼȋǰṽʤǰṽșȼʃǰȼǩṽ
ʃɇṽʋɵǰṽʃȓǰȺṽɇȼṽǅṽǢɇȱȱǰǢʃșɇȼṽ
ȱɇǢǅʃșɇȼṽșȼṽ¥ȼǅɭǰɵǡɇɭɇʋȋȓḫṚ 

ěȓǅʃṽȓǅɵṽǡǰǰȼṽʃȓǰṽɭǰǅǢʃșɇȼṽʃɇṽ
ʃȓǰṽǰldĚɵḲ 
ṙdǰȼǰɭǅȱȱʪḬṽʃȓǰṽɭǰǅǢʃșɇȼṽȓǅɵṽǡǰǰȼṽ
ɪɇɵșʃșʣǰḫṽíɇȺǰṽǩɭșʣǰɭɵṽǅɭǰṽȼɇʃṽ
ȭǰǰȼṽɇȼṽʃȓǰṽǢǅȺǰɭǅɵṽȊɇɭṽȺșɭɭɇɭɵṽ
ǡʋʃṽɭǰǅȱȱʪṽȱșȭǰṽȓɇʤṽʃȓǰṽǰldĚɵṽ
ǩɭșʣǰṽǢɇȺɪǅɭǰǩṽʃɇṽʃȓǰșɭṽɪɭǰʣșɇʋɵṽ
ʣǰȓșǢȱǰɵḫ 

âȱǅȼȼșȼȋṽʃȓǰṽǢȓǅɭȋșȼȋṽǩɇǰɵṽǅǩǩṽ
ǅṽȼǰʤṽǢɇȺɪȱǰʩșʃʪṽȊɇɭṽʃȓǰṽ
ɪȱǅȼȼǰɭɵṽǅȼǩṽʤǰṽȓǅʣǰṽȓǅǩṽʃɇṽ
ǅǩǅɪʃṽɇʋɭṽɪȱǅȼȼșȼȋṽȺɇǩǰȱṽʃɇṽ
șȼǢɇɭɪɇɭǅʃǰṽʃȓșɵḫṚ 

lɇʤṽǅɭǰṽʪɇʋṽǢȓǅɭȋșȼȋṽʃȓǰṽ
ʃɭʋǢȭɵḲ 
ṙûȓǰṽʣǰȓșǢȱǰɵṽȓǅʣǰṽǡǰǰȼṽǢȓǅɭȋǰǩṽ
ᶟᶞᶞẺṽǅʃṽʃȓǰṽ´șɵɵǅȼṽ;ȓǅɭȋǰṽġǅɭǩḫ 

cǰɭȋʋɵɇȼɵṜṽǩǰɪɇʃṽǢȓǅɭȋǰɭṽʤǅɵṽ
ǢɇȺȺșɵɵșɇȼǰǩṽǰǅɭȱʪṽBǰǢǰȺǡǰɭṽ
ɵɇṽʤǰṽʤșȱȱṽȼɇʤṽǡʋșȱǩṽʃȓǰṽʋɵǰṽɇȊṽ
ʃȓǅʃṽșȼʃɇṽʃȓǰṽɪȱǅȼɵḫ 

ûȓǰɭǰṽǅɭǰṽȼɇṽɪȱǅȼɵṽʃɇṽʋɵǰṽɇʃȓǰɭṽ
șȼȊɭǅɵʃɭʋǢʃʋɭǰṽȊɇɭṽǢȓǅɭȋșȼȋṽɇʃȓǰɭṽ
ʃȓǅȼṽșȼṽǅȼṽǰȺǰɭȋǰȼǢʪḫ 

ěǰṽǅɭǰṽɇɪǰȼṽʃɇṽǅȱȱɇʤșȼȋṽʃȓșɭǩṽ
ɪǅɭʃșǰɵṽʃɇṽʋɵǰṽɇʋɭṽǢȓǅɭȋșȼȋṽ
șȼȊɭǅɵʃɭʋǢʃʋɭǰṽṎṽʃȓșɵṽșɵṽɵɇȺǰʃȓșȼȋṽ
ʤǰṽʤșȱȱṽșȼʣǰɵʃșȋǅʃǰṽǅȊʃǰɭṽ
ǢɇȺȺșɵɵșɇȼșȼȋḫṚ 

ěȓǅʃṽȼǰǰǩɵṽʃɇṽǢȓǅȼȋǰṽʃɇṽǰȼǅǡȱǰṽ
ǰldĚṽșȼʣǰɵʃȺǰȼʃḲ 
ṙåǰȋʋȱǅʃɇɭʪṽǢȓǅȼȋǰṽʃɇṽșȼǢɭǰǅɵǰṽʃȓǰṽ
ɪǅʪȱɇǅǩṽʃɇṽǢɇȺɪǰȼɵǅʃǰṽȊɇɭṽʃȓǰṽ
ǡǅʃʃǰɭʪṽʤǰșȋȓʃṽʤɇʋȱǩṽǡǰṽǅṽȓǰȱɪḫṽ
íșȺșȱǅɭȱʪḬṽǅȼṽșȼǢɭǰǅɵǰṽșȼṽʃȓǰṽȱǰȼȋʃȓṽ
ʤɇʋȱǩṽǰȼǅǡȱǰṽᶤʩᶠṽʃɭǅǢʃɇɭṽʋȼșʃɵṽʃɇṽǡǰṽ
șȺɪȱǰȺǰȼʃǰǩṽșȼṽǅṽȱșȭǰṌȊɇɭṌȱșȭǰṽ
Ⱥǅȼȼǰɭṽʃɇṽr;Jḫ 

;ȓǅɭȋșȼȋṽșȼȊɭǅɵʃɭʋǢʃʋɭǰṽǅȼǩṽʃȓǰṽǢɇɵʃṽ
ɇȊṽʃȓșɭǩṌɪǅɭʃʪṽǰȼǰɭȋʪṽșɵṽʃȓǰṽȺǅșȼṽ
ɵʃʋȺǡȱșȼȋṽǡȱɇǢȭṽȊɇɭṽǰldĚɵṽǡǰșȼȋṽ
ʋɵǰǩṽȊɇɭṽɇʋɭṽȋǰȼǰɭǅȱṽʃɭǅȼɵɪɇɭʃḫṽûȓǰɭǰṽ
șɵṽȼɇʃṽʃȓǰṽȼǰʃʤɇɭȭṽǅȼǩṽʃȓǰṽǢɇȼɵʃɭǅșȼʃṽ
ɇȊṽʃȓǰṽǩɭșʣǰɭṽȼǰǰǩșȼȋṽʃɇṽȋɇṽɇʋʃṽɇȊṽ
ʃȓǰșɭṽʤǅʪṽǅȼǩṽʃȓǰȼṽʃǅȭșȼȋṽʃȓǰșɭṽǡɭǰǅȭṽ
ʤȓǰȼṽʃȓǰṽʣǰȓșǢȱǰṽǢɇȺȺǅȼǩɵṽșʃṽșɵṽʃɇɇṽ
șȼǰȊȊșǢșǰȼʃḫṽûȓǰṽǢɇɵʃṽɇȊṽʃȓșɭǩṌɪǅɭʃʪṽȊǅɵʃṽ
Ǣȓǅɭȋșȼȋṽȼǰȋǅʃǰɵṽʃȓǰṽû;¿ṽɵǅʣșȼȋṽ
ȊɭɇȺṽǩǰɪɇʃṽǢȓǅɭȋșȼȋḫṚ 

ěȓǅʃṽɪǅɭʃṽɇȊṽʃȓǰṽɪɭɇȪǰǢʃṽ
șȺɪȱǰȺǰȼʃǅʃșɇȼṽɵʋɭɪɭșɵǰǩṽʪɇʋṽ
ʃȓǰṽȺɇɵʃḲ 
ṙěșʃȓșȼṽʃȓǰṽJȱǰǢʃɭșǢṽcɭǰșȋȓʃʤǅʪṽ
ɪɭɇȪǰǢʃṽʃȓǰṽȱǰȋǅȱșʃșǰɵṽǅȼǩṽ
ǢɇȼʃɭǅǢʃʋǅȱṽɭǰɬʋșɭǰȺǰȼʃɵṽǅɭɇʋȼǩṽ
ʃȓǰṽǢȓǅɭȋǰɭṽǢɇȼɵʃɭʋǢʃșɇȼṽǅȼǩṽ
ʃȓǰȼṽǅɵɵǰʃṽǅǩɇɪʃșɇȼṽʤǰɭǰṽ
ɵșȋȼșȊșǢǅȼʃȱʪṽȺɇɭǰṽǢɇȺɪȱșǢǅʃǰǩṽ
ʃȓǅȼṽǰʩɪǰǢʃǰǩḫṽûȓșɵṽʃɇɇȭṽʋɪṽǅṽȱɇʃṽ
ɇȊṽʃșȺǰṽǅȼǩṽʃɇṽȺʪṽȺșȼǩṽǅȊȊǰǢʃǰǩṽ
șȺɪȱǰȺǰȼʃǅʃșɇȼḫ 

ûȓǰṽɇʣǰɭǅȱȱṽʃșȺǰṽǅȼǩṽǰȊȊɇɭʃṽ
ɭǰɬʋșɭǰǩṽǡʪṽʣǅɭșɇʋɵṽɵʃǅȭǰȓɇȱǩǰɭɵṽ
ʤǅɵṽɵșȋȼșȊșǢǅȼʃȱʪṽȺɇɭǰṽʃȓǅȼṽ
ɇɭșȋșȼǅȱȱʪṽǅȼʃșǢșɪǅʃǰǩḫṽûȓǰṽ
ȼʋȺǡǰɭṽɇȊṽȺǰǰʃșȼȋɵṽǅȼǩṽʋɪǩǅʃǰɵṽ
ǅɭɇʋȼǩṽʃȓǰṽ´șɵɵǅȼṽ;ȓǅɭȋǰṽġǅɭǩṽ
ʤǰɭǰṽȊǅɭṽȺɇɭǰṽʃȓǅȼṽɪȱǅȼȼǰǩṽǅȼǩṽ
ʃȓǰṽǩǰȱǅʪṽʃɇṽʃȓǰṽǩǰȱșʣǰɭʪṽɇȊṽɇʋɭṽ
ʣǰȓșǢȱǰɵṽǅȼǩṽǰȼɵʋșȼȋṽʃǰǢȓȼșǢǅȱṽ
șɵɵʋǰɵṽʤǅɵṽʋȼǰʩɪǰǢʃǰǩḫṽ 

ûȓǰṽȊȱǰʩșǡșȱșʃʪṽȊɭɇȺṽʃȓǰṽ¿J²ɵṽʃɇṽ
ȊǅǢșȱșʃǅʃǰṽʃȓǰṽȺɇʣșȼȋṽȋɇǅȱɪɇɵʃɵṽɇȼṽ
ʃȓșɵṽɪɭɇȪǰǢʃṽȓǅɵṽǰʩǢǰǰǩǰǩṽ
ǰʩɪǰǢʃǅʃșɇȼɵḰṚ 
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JȱǰǢʃɭșǢǅȱṽɭǰʃǅșȱǰɭṽ;ʋɭɭʪɵṽȓǅɵṽǅǩǩǰǩṽʃʤɇṽǰldĚɵṽʃɇṽșʃɵṽǩșɵʃɭșǡʋʃșɇȼṽȼǰʃʤɇɭȭḫṽ
ěǰṽǅɵȭǰǩṽ´șȋǰȱṽěșȱȱɇʃʃḬṽíǰȼșɇɭṽ ǢǢɇʋȼʃṽ²ǅȼǅȋǰɭḬṽʤȓǅʃṽ;ʋɭɭʪɵṽȓǅɵṽȱǰǅɭȼʃṽ
ȊɭɇȺṽɇɪǰɭǅʃșȼȋṽǰldĚɵḫ 

ěȓʪṽȓǅɵṽ;ʋɭɭʪɵṽǩǰǢșǩǰǩṽʃɇṽǅǩɇɪʃṽǰldĚɵḲ 
ṙ ṽǢɇȺǡșȼǅʃșɇȼṽɇȊṽȊǅǢʃɇɭɵṽɭǰǅȱȱʪḬṽʤǰḬṽɇȊṽǢɇʋɭɵǰḬṽȓǅʣǰṽɇʋɭṽɵʋɵʃǅșȼǅǡșȱșʃʪṽɇǡȪǰǢʃșʣǰɵṽǅȼǩṽ
ǰȱǰǢʃɭșǢṽʣǰȓșǢȱǰɵṽȊɇɭȺṽɪǅɭʃṽɇȊṽɇʋɭṽɵʃɭǅʃǰȋʪṽʃɇṽǩǰȱșʣǰɭṽʃȓǰɵǰḫṽlɇʤǰʣǰɭḬṽʃȓǰɵǰṽldĚɵṽ
ʤǰɭǰȼṢʃṽɇɭșȋșȼǅȱȱʪṽșȼṽʃȓǰṽǰǅɭȱʪṽɪȓǅɵǰɵṽɇȊṽɇʋɭṽɪȱǅȼɵḬṽʤȓșǢȓṽȊɇǢʋɵǰǩṽɇȼṽʣǅȼɵḬṽǢǅɭɵḬṽǅȼǩṽᶥḫᶠṌ
ʃɇȼȼǰṽʣǰȓșǢȱǰɵḫṽ:ʋʃṽʃȓǰṽɵʋǡɵșǩʪṽȺǅǩǰṽʃȓǰɵǰṽldĚɵṽȊșȼǅȼǢșǅȱȱʪṽʣșǅǡȱǰḬṽǅȼǩṽʤǰṽǅǩǅɪʃǰǩṽ
ɇʋɭṽɪȱǅȼɵṽʃɇṽșȼɵʃǅȱȱṽǅɪɪɭɇɪɭșǅʃǰṽǢȓǅɭȋǰɭɵṽǅȼǩṽǅǩǅɪʃǰǩṽɇɪǰɭǅʃșɇȼǅȱṽɪȱǅȼɵṽǅǢǢɇɭǩșȼȋȱʪḫṽ
ûȓǰṽīJlrBṽɵʋǡɵșǩʪṽʤǅɵṽʃȓǰṽǡșȋȋǰɵʃṽȊǅǢʃɇɭṽșȼȊȱʋǰȼǢșȼȋṽʃȓǰṽǩǰǢșɵșɇȼṽǅɵṽșʃṽǡɭɇʋȋȓʃṽʃȓǰṽ
JĚṽǢɇɵʃɵṽȺɇɭǰṽșȼṽȱșȼǰṽʤșʃȓṽǅṽǩșǰɵǰȱṽǰɬʋșʣǅȱǰȼʃḫṚ 

lɇʤṽǅɭǰṽʪɇʋṽʋɵșȼȋṽʃȓǰṽʣǰȓșǢȱǰɵḲ 
ṙěǰṽǅɭǰṽɇɪǰɭǅʃșȼȋṽʃʤɇṽɡ ʩᶠṽᶡᶦṌ
ʃɇȼȼǰṽʃɭǅǢʃɇɭṽʋȼșʃɵḬṽɇȼǰṽȊɭɇȺṽ
´ɇʃʃșȼȋȓǅȺɵȓșɭǰṽǅȼǩṽɇȼǰṽȊɭɇȺṽ
JɵɵǰʩḬṽǢɇȺɪȱǰʃșȼȋṽǅṽȺșʩʃʋɭǰṽɇȊṽ
ɵȓɇɪṽǩǰȱșʣǰɭʪṽǅȼǩṽʃɭʋȼȭșȼȋṽʤɇɭȭḫṽ
ûȓǰʪṽɪʋȱȱṽǰʣǰɭʪʃȓșȼȋṽȊɭɇȺṽɵșȼȋȱǰṽ
ǩǰǢȭṽǡɇʩṽʃɭǅșȱǰɭɵṽʃɇṽǩɇʋǡȱǰṽǩǰǢȭṽ
ȱɇȼȋǰɭṽɵǰȺșṌʃɭǅșȱǰɭɵṽṀ¨íûɵṁḫṽ 
ûȓǰṽʣǰȓșǢȱǰɵṽǅɭǰṽɪǰɭȊɇɭȺșȼȋṽʤǰȱȱṽ
ǅȼǩṽǢɇȺɪȱǰʃșȼȋṽǰʣǰɭʪǩǅʪṽʃɭșɪɵṽ
ǅʣǰɭǅȋșȼȋṽǅɭɇʋȼǩṽᶠᶣᶞṌɡ ᶞᶞȭȺḫṽ
¿ʋɭṽǅɵɪșɭǅʃșɇȼṽșɵṽʃɇṽʃɭʋȱʪṽʃǰɵʃṽʃȓǰṽ
ǡɇʋȼǩǅɭșǰɵṽɇȊṽʤȓǅʃṽʃȓǰṽʣǰȓșǢȱǰɵṽ
ǢǅȼṽǅǢȓșǰʣǰṽǅȼǩṽȓɇʤṽȊǅɭṽʤǰṽǢǅȼṽ
ȋɇṽʋɵșȼȋṽʃɇɪṽʋɪṽǢȓǅɭȋǰɵṽǅȱɇȼȋṽʃȓǰṽ
ɭɇʋʃǰḫṚ 

lɇʤṽȓǅɵṽʪɇʋɭṽʃǰǅȺṽɭǰǅǢʃǰǩṽʃɇṽ
ǰldĚɵḲ 
ṙBɭșʣǰɭṽɭǰǅǢʃșɇȼṽȓǅɵṽȺɇɵʃȱʪṽǡǰǰȼṽ
ɪɇɵșʃșʣǰṽʤșʃȓṽǅṽǩɭșʣǰɭṽɵʋɭʣǰʪṽ
ɭǰʃʋɭȼșȼȋṽǅṽɵǅʃșɵȊǅǢʃșɇȼṽɵǢɇɭǰṽɇȊṽ
ᶦḫᶥḸᶟᶞḫᶞḫṽûȓǰṽǩɭșʣǰɭɵṽȱșȭǰṽʃȓǰṽ
ɬʋșǰʃǰɭṽǢǅǡṽǰȼʣșɭɇȼȺǰȼʃṽǅȼǩṽʃȓǰṽ
ɭǰȋǰȼǰɭǅʃșʣǰṽǡɭǅȭșȼȋṽɵʪɵʃǰȺḫṽ
¿ȼǢǰṽɭǅȼȋǰṽǅȼʩșǰʃʪṽșɵṽɇʣǰɭǢɇȺǰṽ
ǩɭșʣǰɭɵṽȊșȼǩṽʃȓǰȺṽǅȼṽǰȼȪɇʪǅǡȱǰḬṽ
ȱǰɵɵṽɵʃɭǰɵɵȊʋȱṽǩɭșʣǰḫṽ 
ûɭǅȼɵɪɇɭʃṽʃǰǅȺṽɇɪǰɭǅʃɇɭɵṽǅɭǰṽǅṽ
ȱșʃʃȱǰṽȺɇɭǰṽɭǰɵǰɭʣǰǩḬṽǅɵṽȺɇɭǰṽ
ʃȓɇʋȋȓʃṽǅȼǩṽɪȱǅȼȼșȼȋṽșɵṽɭǰɬʋșɭǰǩṽ
ɇȼṽʃɭșɪɵṽʃȓǰṽʣǰȓșǢȱǰɵṽǅɭǰṽǅȱȱɇǢǅʃǰǩṽ
ʃɇṽǅȼǩṽʃȓșɵṽɭǰǩʋǢǰɵṽȊȱǰʩșǡșȱșʃʪṽȊɇɭṽ
ʃȓǰȺḫṚ 

ěȓǅʃṽǅǩʣșǢǰṽǩɇṽʪɇʋṽȓǅʣǰṽȊɇɭṽ
ɇʃȓǰɭṽɇɪǰɭǅʃɇɭɵṽǢɇȼɵșǩǰɭșȼȋṽ
ǰldĚɵḲ 
ṙâȱǅȼṽʪɇʋɭṽǩǰɪɇʃṽǢȓǅɭȋșȼȋṽʤǰȱȱṽșȼṽ
ǅǩʣǅȼǢǰṽǅȼǩṽȓǅʣǰṽșȼȊɭǅɵʃɭʋǢʃʋɭǰṽșȼṽ
ɪȱǅǢǰṽǡǰȊɇɭǰṽǅȼʪṽʣǰȓșǢȱǰɵṽǅɭɭșʣǰḫṽ
Jȼȋǅȋǰṽǩɭșʣǰɭɵṽǰǅɭȱʪṽǅȼǩṽʃǅȭǰṽ
ʃȓǰȺṽɇȼṽʃȓǰṽȪɇʋɭȼǰʪṽʤșʃȓṽʪɇʋḫṽ:ǰṽ
ɪɭǰɪǅɭǰǩṽȊɇɭṽȓșȋȓǰɭṽû;¿ṽșȊṽʪɇʋṽ
ǢǅȼȼɇʃṽɵǰǢʋɭǰṽɵʋǡɵșǩʪṽȊʋȼǩșȼȋḫṚ 

lɇʤṽǅɭǰṽʪɇʋṽǢȓǅɭȋșȼȋṽʃȓǰṽ
ʃɭʋǢȭɵḲ 
ṙûȓǰṽʣǰȓșǢȱǰɵṽșȼṽʃȓǰṽȺǅșȼṽǅɭǰṽ
ʋɵșȼȋṽɇʋɭṽɇʤȼṽǢȓǅɭȋșȼȋṽ
șȼȊɭǅɵʃɭʋǢʃʋɭǰṽǅʃṽɇʋɭṽɵșʃǰɵḫṽĚșǅṽʃȓǰṽ
âǅʋǅṽ ɪɪṽǅȼǩṽǢǅɭǩṽɵʪɵʃǰȺṽʤǰṽ
ǅȱɵɇṽȓǅʣǰṽǅǢǢǰɵɵṽʃɇṽɵȓǅɭǰǩṽǅȼǩṽ
ɪʋǡȱșǢṽșȼȊɭǅɵʃɭʋǢʃʋɭǰḫṽěǰṽǅɭǰṽȼɇʃṽ
Ǣʋɭɭǰȼʃȱʪṽɪȱǅȼȼșȼȋṽʃɇṽɵȓǅɭǰṽɇʋɭṽ
ɇʤȼṽșȼȊɭǅɵʃɭʋǢʃʋɭǰṽǅʃṽɪɭǰɵǰȼʃṽǡʋʃṽ
ʃȓǅʃṽșɵṽȼɇʃṽʃɇṽɵǅʪṽʤǰṽʤɇȼṜʃṽșȼṽʃȓǰṽ
ȊʋʃʋɭǰḫṚ 

ěȓǅʃṽʤɇʋȱǩṽʪɇʋṽȱșȭǰṽʃɇṽɵǰǰṽ
Ǣȓǅȼȋǰǩṽʃɇṽȓǰȱɪṽǡʋɵșȼǰɵɵǰɵṽ
șȼʣǰɵʃṽȺɇɭǰṽșȼṽǰldĚɵḲ 
ṙ;ɇɵʃṽșɵṽʋȼǩɇʋǡʃǰǩȱʪṽǅṽɵșȋȼșȊșǢǅȼʃṽ
ǡǅɭɭșǰɭṽʃɇṽǰȼʃɭʪṽǅȼǩṽȊʋɭʃȓǰɭṽ
ɵʋǡɵșǩșǰɵṽǅȼǩṽșȼǢǰȼʃșʣǰɵḬṽɇɭṽ
ɭǰȋʋȱǅʃșɇȼṽʃɇṽȱɇʤǰɭṽȺǅȼʋȊǅǢʃʋɭǰɭṽ
ǢɇɵʃɵḬṽșɵṽɭǰɬʋșɭǰǩṽʃɇṽȺǅȭǰṽJĚɵṽǅṽ
Ⱥɇɭǰṽʣșǅǡȱǰṽɵɇȱʋʃșɇȼḫṽ ȱɇȼȋṽʤșʃȓṽ
ʃȓșɵḬṽȺɇɭǰṽǅǢǢǰɵɵșǡȱǰṽɪʋǡȱșǢṽɵșʃǰɵṽ
ǅɭǰṽȼǰǰǩǰǩḬṽɇȊȊǰɭșȼȋṽǢȓǅɭȋșȼȋṽǅʃṽǅṽ
ȺɇɭǰṽǢɇȺɪǰʃșʃșʣǰṽɭǅʃǰṽʃȓǅȼṽ
ǢʋɭɭǰȼʃȱʪḫṽûȓșɵṽșɵṽʋɵʋǅȱȱʪṽǢșɭǢǅṽʃȓɭǰǰṽ
ʃșȺǰɵṽɇʋɭṽɇʤȼṽǢȓǅɭȋșȼȋṽǢɇɵʃḫṽJǅɵǰṽ
ǅȼǩṽǢɇɵʃṽɇȊṽǩǰɪɇʃṽɪɇʤǰɭṽ
ǢɇȼȼǰǢʃșɇȼɵṽșɵṽʋȼǩɇʋǡʃǰǩȱʪṽǅṽ
ǢȓǅȱȱǰȼȋǰḬṽǅɵṽǅɭǰṽǩǰȱǅʪɵṽȊɭɇȺṽʃȓǰṽ
B´¿ɵṽṎṽșȺɪɭɇʣǰȺǰȼʃɵṽșȼṽʃȓșɵṽǅɭǰǅṽ
ʤɇʋȱǩṽǢǰɭʃǅșȼȱʪṽȓǰȱɪḫṚ 

ěȓǅʃṽȓǅɵṽǡǰǰȼṽʪɇʋɭṽǡșȋȋǰɵʃṽ
ɵʋɭɪɭșɵǰḲ 
ṙBɭșʣǰɭṽǰȼȋǅȋǰȺǰȼʃṽȓǅɵṽȱǅɭȋǰȱʪṽ
ǡǰǰȼṽǰǅɵșǰɭṽʃɇṽǅǢȓșǰʣǰṽʃȓǅȼṽ
ǰʩɪǰǢʃǰǩṽǅȼǩṽɭǅȼȋǰṽǅȼʩșǰʃʪṽ
ɇʣǰɭǢɇȺǰḫṽlɇʤǰʣǰɭḬṽʣǰȓșǢȱǰṽ
ʋʃșȱșɵǅʃșɇȼṽǩʋɭșȼȋṽɪǰǅȭṽʃșȺǰɵṽ
ʤȓǰȼṽʃȓǰɭǰṽǅɭǰṽǩșǰɵǰȱṽʣǰȓșǢȱǰɵṽ
ǅʣǅșȱǅǡȱǰṽșȼɵʃǰǅǩṽȓǅɵṽɪɭɇʣǰǩṽ
ȺɇɭǰṽǢȓǅȱȱǰȼȋșȼȋṽʃȓǅȼṽɇʋʃṽɇȊṽ
ɪǰǅȭṽʋʃșȱșɵǅʃșɇȼṽɵʋȋȋǰɵʃǰǩṽșʃṽ
ʤɇʋȱǩṽǡǰḫṚ 
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dɭǅɪȓșǢṽâǅǢȭǅȋșȼȋṽrȼʃǰɭȼǅʃșɇȼǅȱṽȓǅɵṽɭǰǢǰȼʃȱʪṽșȼʃɭɇǩʋǢǰǩṽǰldĚɵṽșȼṽɇɭǩǰɭṽ
ʃɇṽɵʋɪɪɇɭʃṽșʃɵṽɵʋɵʃǅșȼǅǡșȱșʃʪṽɇǡȪǰǢʃșʣǰɵḫ 

BǅȼṽâǅɭȭǰɭḬṽûɭǅȼɵɪɇɭʃṽǅȼǩṽ;ɇȺɪȱșǅȼǢǰṽ²ǅȼǅȋǰɭḬṽǰʩɪȱǅșȼɵṽɵɇȺǰṽɇȊṽʃȓǰṽ
ɵʋǢǢǰɵɵǰɵṽǅȼǩṽǢȓǅȱȱǰȼȋǰɵṽɇȊṽǰldĚṽǅǩɇɪʃșɇȼḫ 

ěȓǅʃṽǅǩʣșǢǰṽǩɇṽʪɇʋṽȓǅʣǰṽȊɇɭṽ
ɇɪǰɭǅʃɇɭɵṽǢɇȼɵșǩǰɭșȼȋṽǰldĚɵḲ 
ṙ²ǅȭǰṽ ɵʋɭǰṽ ʪɇʋṽ ȋǰʃṽ ǅṽ ǩǰȺɇṽ
ʣǰȓșǢȱǰṽǅȼǩṽʋɵǰṽșʃṽɇȼṽɭʋȼɵṽʪɇʋṽ
șȼʃǰȼǩṽʃɇṽʋɵǰṽșʃṽɇȼḫ 

dɇṽǅȼǩṽʣșɵșʃṽǅṽɵșʃǰṽʃȓǅʃṽșɵṽǅȱɭǰǅǩʪṽ
ʋɵșȼȋṽʃȓǰȺḫ 

¨ɇɇȭṽǅʃṽʤȓǅʃṽǅȼṽJĚṽʃɭʋǢȭṽǢǅȼṽǩɇḬṽ
ȼɇʃṽʤȓǅʃṽșʃṽǢǅȼṜʃṽǩɇḫṚ 

lɇʤṽǅɭǰṽʪɇʋṽʋɵșȼȋṽʪɇʋɭṽǰldĚɵḲ 
ṙěǰṜɭǰṽʋɵșȼȋṽɇȼǰṽɇȊṽɇʋɭṽʃʤɇṽǰldĚɵṽȊɇɭṽɵɇɭʃṽȺɇʣǰȺǰȼʃɵṽǡǰʃʤǰǰȼṽɵșʃǰɵṽʃȓɭǰǰṽ 
ǩǅʪɵṽǅṽʤǰǰȭṽǅȼǩṽɭʋȼɵṽɇȊṽǅɭɇʋȼǩṽᶟᶢᶞṽȺșȱǰɵṽʃʤɇṽǩǅʪɵṽǅṽʤǰǰȭḫṽûȓǰṽɵǰǢɇȼǩṽʋȼșʃṽ 
șɵṽǩɇșȼȋṽǡǰʃʤǰǰȼṽᶟᶣᶞṽʃɇṽᶟᶦᶞṽȺșȱǰɵḬṽȊșʣǰṽǩǅʪɵṽǅṽʤǰǰȭḬṽȺǅȭșȼȋṽǩǰȱșʣǰɭșǰɵṽʃɇṽ 
ǢʋɵʃɇȺǰɭɵṽșȼṽʃȓǰṽ;ǅȺǡɭșǩȋǰṽǅȼǩṽ¨ɇȼǩɇȼṽǅɭǰǅɵḫ 

ěǰṜʣǰṽǩɇȼǰṽʃʤɇṽȱɇȼȋǰɭṽɭʋȼɵṽȊɭɇȺṽ¨ǰșǢǰɵʃǰɭṽʃɇṽdǅʃǰɵȓǰǅǩḫṽûȓǰṽȊșɭɵʃṽɭʋȼṽʤǅɵṽʣǰɭʪṽɵʋǢǢǰɵɵȊʋȱḬṽǡʋʃṽʃȓșɵṽʤǅɵṽǅʃṽᶡᶡṌ
ʃɇȼȼǰḬṽʤǅɭȺṽʤǰǅʃȓǰɭṽǅȼǩṽʤșʃȓṽȺɇɵʃṽɇȊṽʃȓǰṽʃɭșɪṽɇȼṽǢɭʋșɵǰṽǢɇȼʃɭɇȱḫṽûȓǰṽʃɭșɪṽǰȼǩǰǩṽʤșʃȓṽᶡᶡẺṽȱǰȊʃṽșȼṽʃȓǰṽǡǅʃʃǰɭʪḫ 

ûɭșɪṽʃʤɇṽʤǅɵṽȼɇʃṽɵɇṽȋɇɇǩḫṽíǅȺǰṽʃɭșɪṽǅɪǅɭʃṽȊɭɇȺṽʃȓǰṽʃɭʋǢȭṽʤǅɵṽǅʃṽᶡᶤṌʃɇȼȼǰḬṽʣǰɭʪṽǢɇȱǩṽʤǰǅʃȓǰɭṽǅȼǩṽʃȓǰɭǰṽʤǅɵṽ
ɵɇȺǰṽʃɭǅȊȊșǢḫṽûȓǰṽʃɭșɪṽǰȼǩǰǩṽɇȼṽᶟᶠẺḫṚ 

ěȓǅʃṽȓǅɵṽǡǰǰȼṽʃȓǰṽɭǰǅǢʃșɇȼṽʃɇṽ
ʃȓǰṽǰldĚɵḲ 
ṙcǰǰǩǡǅǢȭṽȊɭɇȺṽʃȓǰṽǩɭșʣǰɭɵṽʃȓǅʃṽ
ȓǅʣǰṽǩɭșʣǰȼṽʃȓǰȺṽȓǅɵṽǅȱȱṽǡǰǰȼṽ
ʣǰɭʪṽɪɇɵșʃșʣǰḫṽíɇȺǰṽɇȊṽʃȓǰȺṽǩșǩṽ
ȼɇʃṽȱșȭǰṽʃɇṽɵǅʪṽșʃḬṽǡʋʃṽʃȓǰʪṜɭǰṽǅȱȱṽ
ȓǅɪɪʪṽʃɇṽǩɭșʣǰṽșʃḫṽûȓǰṽɇȼȱʪṽ
ȼǰȋǅʃșʣǰṽȊɭɇȺṽʃȓǰȺṽșɵṽʃȓǅʃṽʃȓǰṽ
ɭǅȼȋǰṽșɵṽʋȼɪɭǰǩșǢʃǅǡȱǰḫ 

ûȓǰṽɵǢȓǰǩʋȱǰɭɵṽȊșȼǩṽșʃṽȓǅɭǩṽʃɇṽ
ɪʋʃṽʃȓǰȺṽɇȼṽɭʋȼɵṽʃȓǅʃṽʃȓǰʪṽǅɭǰṽ
ǢǅɪǅǡȱǰṽɇȊṽǢɇȺɪȱǰʃșȼȋṽʤșʃȓɇʋʃṽ
ǢȓǅɭȋșȼȋṽǅʤǅʪṽȊɭɇȺṽɵșʃǰḫṽûȓșɵṽșɵṽ
ȺɇɭǰṽɇȊṽǅṽɪɭɇǡȱǰȺṽʤȓǰȼṽǩɭɇɪɵṽ
ȋǰʃṽǅǩǩǰǩṽǅȼǩṽșʃṽǰʩǢǰǰǩɵṽʃȓǰṽ
ʃɭʋǢȭṜɵṽɭǅȼȋǰḫ 

rṜȺṽȓǅɪɪʪṽʤșʃȓṽȓɇʤṽșʃṜɵṽȋɇșȼȋḫṽrʃṽ
ȓǅɵṽǡǰǰȼṽʋɪṽǅȼǩṽǩɇʤȼḬṽǡʋʃṽrṽ
ȭȼǰʤṽșʃṽʤɇʋȱǩṽǡǰḫṽûȓșɵṽșɵṽǅȱȱṽȼǰʤṽ
ʃɇṽǰʣǰɭʪɇȼǰṽǅȼǩṽʃȓǰṽȼǰʩʃṽʪǰǅɭṽșɵṽ
ȪʋɵʃṽʃɇṽȱǰǅɭȼṽǅȼǩṽɪʋɵȓṽʃȓǰṽʃɭʋǢȭɵṽ
ʃɇṽʃȓǰșɭṽȱșȺșʃɵṽǅȼǩṽǡǰʪɇȼǩḫṚ 

lɇʤṽǅɭǰṽʪɇʋṽǢȓǅɭȋșȼȋṽʃȓǰṽ
ʃɭʋǢȭɵḲ 
ṙěǰṜɭǰṽʋɵșȼȋṽǅȼṽᶦᶞȭěṽB;ṽ
ǢȓǅɭȋǰɭṽǅʃṽǡɇʃȓṽɇȊṽʃȓǰṽɵșʃǰɵṽʤǰṜɭǰṽ
ɭʋȼȼșȼȋṽʃȓǰȺṽȊɭɇȺḫṽěǰṜɭǰṽǅǡȱǰṽ
ʃɇṽʋɪȋɭǅǩǰṽʃɇṽᶠᶞᶞȭěḬṽʃȓșɵṽʤșȱȱṽǡǰṽ
ǩɇȼǰṽșȼṽᶠᶞᶠᶥḫ 

ěǰṽɪȱǅȼṽʃɇṽɇɪǰȼṽǅṽȼǰʤṽɵșʃǰṽʤșʃȓṽ
ǅṽᶢᶞᶞȭěṽǢȓǅɭȋǰɭṽșȼṽᶠᶞᶠᶥṌf ᶞᶠᶦḫṽ
ûȓșɵṽʤșȱȱṽǡǰṽɇɪǰȼṽʃɇṽʃȓǰṽɪʋǡȱșǢṽṎṽ
șȼʣșʃǰṽɇȼȱʪṽʃɇṽɵʃǅɭʃṽɇȊȊṽʤșʃȓḫṚ 

ěȓǅʃṽȼǰǰǩɵṽʃɇṽǢȓǅȼȋǰṽʃɇṽ
ǰȼǅǡȱǰṽǰldĚṽșȼʣǰɵʃȺǰȼʃḲ 
ṙûȓǰɭǰṽȼǰǰǩɵṽʃɇṽǡǰṽȊʋɭʃȓǰɭṽ
ɵʋǡɵșǩșǰɵṽǅɵṽʃȓǰṽǢɇɵʃṽɇȊṽ
ɇʤȼǰɭɵȓșɪṽșɵṽȪʋɵʃṽʤǅʪṽʃɇɇṽȓșȋȓṽɇɭṽ
șȺɪɇɵɵșǡȱǰḫ 

âǅʪȱɇǅǩṽȼǰǰǩɵṽʃɇṽǡǰṽǅṽȓșȋȓṽ
ɪɭșɇɭșʃʪḫṽ ṽᶢʩᶠṽȼǰǰǩɵṽʃɇṽǡǰṽᶢᶢṌ
ʃɇȼȼǰḫ 

ûȓǰɭǰṽȼǰǰǩɵṽʃɇṽǡǰṽʃǅʩṽǡǰȼǰȊșʃɵṽ
ʤȓǰȼṽʋɵșȼȋṽʃȓșɭǩṌɪǅɭʃʪṽǢȓǅɭȋǰɭɵṽ
ʃɇṽǡɭșȼȋṽʃȓǰṽǢɇɵʃṽǩɇʤȼḬṽɵɇṽșʃṽ
ȺǅʃǢȓǰɵṽǩșǰɵǰȱṽǢɇɵʃḬṽǅʃṽǅṽ
ȺșȼșȺʋȺḫ 

²ɇɭǰṽȓǰȱɪṽșɵṽȼǰǰǩǰǩṽʃɇṽȓǰȱɪṽʤșʃȓṽ
ɇȼṌɵșʃǰṽǢȓǅɭȋșȼȋṽșḫǰḫṽɪȱǅȼȼșȼȋḬṽ
șȼɵʃǅȱȱșȼȋṽǅȼǩṽǢɇɵʃḫṚ 

ěȓǅʃṽɪǅɭʃṽɇȊṽʃȓǰṽɪɭɇȪǰǢʃṽ
șȺɪȱǰȺǰȼʃǅʃșɇȼṽɵʋɭɪɭșɵǰǩṽʪɇʋṽ
ʃȓǰṽȺɇɵʃḲ 
ṙûȓǰṽɪɭɇȪǰǢʃṽȓǅɵṽǡǰǰȼṽǅṽȓʋɭǩȱǰḮṽ
șʃṜɵṽǅȱȱṽǡǰǰȼṽʃȓǰṽʋȼȭȼɇʤȼḫ 

ûȓǰṽǡșȋȋǰɵʃṽɵʋɭɪɭșɵǰṽʤǅɵṽʃȓǰṽ
ǩɭșʣǰɭɵṽǅɵȭșȼȋṽʃɇṽǩɭșʣǰṽʃȓǰȺṽǅȼǩṽ
ȓɇʤṽɪɇɵșʃșʣǰṽʃȓǰṽȊǰǰǩǡǅǢȭṽʤǅɵḫṚ 

ṙThe whole process has been a 
massive roller coaster for me. One 
Ⱥșȼʋʃǰṽ ʪɇʋṜɭǰṽ ɇȼṽ ȓșȋȓṽ ǅȼǩṽ ʃȓǰṽ
process is going well then 
someone puts the brakes on!  

I always tried to say positive and 
keep moving forward as I know EV 
trucks are the way we need to go 
today, not tomorrow.  

The day the trucks rolled in to  the 
yard was a high point in my career 
and I also know this is just the start 
of the journey. Ṛ 
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²ǅɭșʃșȺǰṽûɭǅȼɵɪɇɭʃṽșɵṽʃȓǰṽĂ¥ṜɵṽȱǰǅǩșȼȋṽɪɭɇʣșǩǰɭṽɇȊṽșȼʃǰȋɭǅʃǰǩṽɭɇǅǩṽǅȼǩṽɭǅșȱṽ
ȊɭǰșȋȓʃṽȱɇȋșɵʃșǢɵḬṽɇɪǰɭǅʃșȼȋṽǅṽȼǅʃșɇȼǅȱṽȼǰʃʤɇɭȭṽǅǢɭɇɵɵṽǢɇȼʃǅșȼǰɭṽʃɭǅȼɵɪɇɭʃḬṽ
ǩɇȺǰɵʃșǢṽǩșɵʃɭșǡʋʃșɇȼḬṽșȼȱǅȼǩṽǅȼǩṽɇȊȊṌǩɇǢȭṽɵʃɇɭǅȋǰḬṽʃǰɭȺșȼǅȱṽɇɪǰɭǅʃșɇȼɵḬṽ
șȼʃǰɭȼǅʃșɇȼǅȱṽȊɭǰșȋȓʃṽȺǅȼǅȋǰȺǰȼʃḬṽǅȼǩṽʃɭʋǢȭṽɵǅȱǰɵḫṽ 

ûȓǰṽǡʋɵșȼǰɵɵṽșɵṽǩǰȱșʣǰɭșȼȋṽɇȼǰṽɇȊṽʃȓǰṽɵǰǢʃɇɭṜɵṽȺɇɵʃṽǅȺǡșʃșɇʋɵṽǩǰǢǅɭǡɇȼșɵǅʃșɇȼṽ
ɵʃɭǅʃǰȋșǰɵḬṽȱǰǅǩșȼȋṽʃȓǰṽʃɭǅȼɵșʃșɇȼṽʃɇṽǅṽǢȱǰǅȼǰɭḬṽȺɇɭǰṽɵʋɵʃǅșȼǅǡȱǰṽĂ¥ṽɵʋɪɪȱʪṽ
ǢȓǅșȼṽʃȓɭɇʋȋȓṽɭǅșȱṽȊɭǰșȋȓʃṽǰʩɪǅȼɵșɇȼḬṽʴǰɭɇṌǰȺșɵɵșɇȼṽʣǰȓșǢȱǰṽǩǰɪȱɇʪȺǰȼʃḬṽʃɭʋǢȭṽ
ǢȓǅɭȋșȼȋṽșȼȊɭǅɵʃɭʋǢʃʋɭǰḬṽǅȱʃǰɭȼǅʃșʣǰṽȊʋǰȱɵṽșȼǢȱʋǩșȼȋṽlĚ¿ḬṽǅȼǩṽɵȺǅɭʃǰɭṽɭɇʋʃǰṽ
ɪȱǅȼȼșȼȋṽʃɇṽɭǰǩʋǢǰṽǰȺɪʃʪṽȺșȱǰɵḫṽ 

ěȓʪṽȓǅɵṽ²ǅɭșʃșȺǰṽǩǰǢșǩǰǩṽʃɇṽ
ǅǩɇɪʃṽǰldĚɵḲ 
ṙěǰṽȓǅǩṽɵǰʣǰɭǅȱṽȺɇʃșʣǅʃșɇȼɵḫṽ ɵṽǅṽ
ɪɭșʣǅʃǰȱʪṽɇʤȼǰǩḬṽȊǅȺșȱʪṽǡʋɵșȼǰɵɵḬṽʤǰṽ
ʤǅȼʃṽʃɇṽǩɇṽʃȓǰṽɭșȋȓʃṽʃȓșȼȋṽǡʪṽɇʋɭṽ
ɪǰɇɪȱǰṽǅȼǩṽșȼʣǰɵʃṽșȼṽǅṽȋɭǰǰȼǰɭṽ
Ȋʋʃʋɭǰḫṽ ʃṽʃȓǰṽɵǅȺǰṽʃșȺǰḬṽșʃṜɵṽ
șȺɪɇɭʃǅȼʃṽʃȓǅʃṽʤǰṜɭǰṽșȼʣɇȱʣǰǩṽʤșʃȓṽ
ǅȼǩṽȱǰǅɭȼșȼȋṽȊɭɇȺṽȼǰʤṽ
ʃǰǢȓȼɇȱɇȋșǰɵṽʃɇṽɵʋɪɪɇɭʃṽʃȓǰṽȱɇȼȋṌ
ʃǰɭȺṽɵʋǢǢǰɵɵṽɇȊṽʃȓǰṽǡʋɵșȼǰɵɵḫṽěǰṽ
ǡǰȱșǰʣǰṽʴǰɭɇṌǰȺșɵɵșɇȼṽʃɭǅȼɵɪɇɭʃṽʤșȱȱṽ
ǡǰǢɇȺǰṽʃȓǰṽȼɇɭȺḬṽǅȼǩṽʃȓǰṽɵʋɪɪɇɭʃṽ
ǅʣǅșȱǅǡȱǰṽʃȓɭɇʋȋȓṽʃȓșɵṽɪɭɇȋɭǅȺȺǰṽ
Ⱥǅǩǰṽșʃṽʃȓǰṽɭșȋȓʃṽɇɪɪɇɭʃʋȼșʃʪṽʃɇṽȋǰʃṽ
șȼʣɇȱʣǰǩḬṽǰɵɪǰǢșǅȱȱʪṽǩʋǰṽʃɇṽʃȓǰṽ
ȋǰȼǰɭɇʋɵṽɵʋǡɵșǩʪṽɇȼṽɇȊȊǰɭḫṽcșȼǅȱȱʪḬṽ
ɇʋɭṽǢʋɵʃɇȺǰɭɵṽɵǰǰṽ²ǅɭșʃșȺǰṽǅɵṽǅȼṽ
șȼȼɇʣǅʃɇɭṽǅȼǩṽɵɇȱʋʃșɇȼɵṽɪɭɇʣșǩǰɭḬṽɵɇṽ
ǩǰʣǰȱɇɪșȼȋṽɪɭǅǢʃșǢǅȱṽʴǰɭɇṌǰȺșɵɵșɇȼṽ
ɇɪʃșɇȼɵṽʤǅɵṽǅȱʤǅʪɵṽɵɇȺǰʃȓșȼȋṽʤǰṽ
ʤǅȼʃǰǩṽʃɇṽǡǰṽǅǡȱǰṽʃɇṽɇȊȊǰɭḫṚ 

lɇʤṽǅɭǰṽʪɇʋṽɪȱǅȼȼșȼȋṽʃɇṽʋɵǰṽʃȓǰṽʣǰȓșǢȱǰɵḲ 
ṙûȓǰṽɵʃɭǅʃǰȋʪṽșɵṽʃɇṽǰȼɵʋɭǰṽɇʋɭṽǰldĚɵṽǅɭǰṽȓșȋȓȱʪṽʋʃșȱșɵǰǩṽ
ǰǅǢȓṽǩǅʪḫṽûɇṽǅǢȓșǰʣǰṽʃȓșɵḬṽǅȼǩṽʃɇṽȺǅʩșȺșɵǰṽʃȓǰṽǡǰȼǰȊșʃɵṽ
ʤȓșȱǰṽȺșȼșȺșɵșȼȋṽʃȓǰṽɇɪǰɭǅʃșɇȼǅȱṽɭǰɵʃɭșǢʃșɇȼɵḬṽʤǰṜɭǰṽ
șȼʃǰȋɭǅʃșȼȋṽʃȓǰȺṽʤșʃȓṽɇʋɭṽɭǅșȱṽɇɪǰɭǅʃșɇȼɵṽʤȓǰɭǰʣǰɭṽ
ɪɇɵɵșǡȱǰḫṽåǅșȱṽɵǰɭʣșǢǰɵṽʤșȱȱṽǢɇȺɪȱǰʃǰṽʃȓǰṽȱɇȼȋṌȓǅʋȱṽ
ǰȱǰȺǰȼʃṽɇȊṽʃȓǰṽȪɇʋɭȼǰʪḬṽɭǰǩʋǢșȼȋṽǰȺșɵɵșɇȼɵṽǅȼǩṽɭɇǅǩṽ
Ǣɇȼȋǰɵʃșɇȼḫṽ¿ȼṽǅɭɭșʣǅȱṽǅʃṽɇʋɭṽɭǅșȱṽʃǰɭȺșȼǅȱɵḬṽǰldĚɵṽʤșȱȱṽ
ǢɇȱȱǰǢʃṽǢɇȼʃǅșȼǰɭɵṽǅȼǩṽǢɇȺɪȱǰʃǰṽȺʋȱʃșɪȱǰṽɵȓɇɭʃṌʃɇṌ
ȺǰǩșʋȺṌɭǅȼȋǰṽȪɇʋɭȼǰʪɵṽɇʣǰɭṽǅṽᶠᶢṌȓɇʋɭṽɪǰɭșɇǩḫṽûȓșɵṽ
ǅɪɪɭɇǅǢȓṽȺǅʩșȺșɵǰɵṽʋʃșȱșɵǅʃșɇȼṽǅȼǩṽȓǰȱɪɵṽɇȊȊɵǰʃṽʃȓǰṽ
ɭǰǩʋǢǰǩṽɭǅȼȋǰṽǢɇȺɪǅɭǰǩṽʃɇṽǩșǰɵǰȱṽʣǰȓșǢȱǰɵḫṽcɇɭṽǰldĚɵṽ
ǡǅɵǰǩṽǅʃṽɇʋɭṽɪɇɭʃṽȱɇǢǅʃșɇȼɵḬṽʤǰṽɪȱǅȼṽʃɇṽʋɵǰṽɇʋɭṽ
ǢȓǅɭȋșȼȋṽȼǰʃʤɇɭȭṽʃɇṽɵʋɪɪɇɭʃṽȺǰǩșʋȺṌʃɇṌȱɇȼȋǰɭṌȓǅʋȱṽ
ȪɇʋɭȼǰʪɵṽʤȓǰɭǰṽʃȓǰṽɭɇʋʃǰṽɪɭɇȊșȱǰṽǅȱȱɇʤɵḫṚ 

JȱǰǢʃɭșǢṽɭɇǅǩṽʃɭǅȼɵɪɇɭʃṽɪȱǅʪɵṽǅṽǢǰȼʃɭǅȱṽɭɇȱǰṽșȼṽʃȓșɵṽǅɪɪɭɇǅǢȓṽǅȼǩṽșɵṽǡǰșȼȋṽǩǰȱșʣǰɭǰǩṽʃȓɭɇʋȋȓṽ²ǅɭșʃșȺǰṽ
īJå¿ḬṽʃȓǰṽǢɇȺɪǅȼʪṜɵṽʴǰɭɇṌǰȺșɵɵșɇȼṽɭɇǅǩṽʃɭǅȼɵɪɇɭʃṽǩșʣșɵșɇȼḫṽ²ǅɭșʃșȺǰṽīJå¿ṽșȼʃǰȋɭǅʃǰɵṽǰldĚɵṽʤșʃȓṽɇȼǰṽ
ɇȊṽʃȓǰṽĂ¥ṜɵṽȱǅɭȋǰɵʃṽɪɭșʣǅʃǰȱʪṽɇɪǰɭǅʃǰǩṽʃɭʋǢȭṽǢȓǅɭȋșȼȋṽȼǰʃʤɇɭȭɵḬṽǅȱɇȼȋɵșǩǰṽɭǅșȱṽȊɭǰșȋȓʃṽɵǰɭʣșǢǰɵḬṽʃɇṽɵʋɪɪɇɭʃṽ
ǰȺșɵɵșɇȼɵṽɭǰǩʋǢʃșɇȼṽʤȓǰɭǰṽǰȱǰǢʃɭșȊșǢǅʃșɇȼṽșɵṽǢɇȺȺǰɭǢșǅȱȱʪṽǅȼǩṽɇɪǰɭǅʃșɇȼǅȱȱʪṽʣșǅǡȱǰḫṽrȼṽɪǅɭǅȱȱǰȱḬṽ²ǅɭșʃșȺǰṽ
șɵṽǅṽȱǰǅǩṽɪǅɭʃȼǰɭṽșȼṽǅȱȱṽʃȓɭǰǰṽȼǅʃșɇȼǅȱṽɪɭɇȪǰǢʃɵṽʋȼǩǰɭṽʃȓǰṽȋɇʣǰɭȼȺǰȼʃṌǡǅǢȭǰǩṽīǰɭɇṽJȺșɵɵșɇȼṽldĚṽǅȼǩṽ
rȼȊɭǅɵʃɭʋǢʃʋɭǰṽBǰȺɇȼɵʃɭǅʃɇɭṽɪɭɇȋɭǅȺȺǰḬṽǢɇȼʃɭșǡʋʃșȼȋṽɇɪǰɭǅʃșɇȼǅȱṽǩǅʃǅṽǅȼǩṽȓǰȱɪșȼȋṽʃɇṽǡʋșȱǩṽǅṽȼǅʃșɇȼǅȱṽ
ǡȱʋǰɪɭșȼʃṽȊɇɭṽʤșǩǰɭṽșȼǩʋɵʃɭʪṽǅǩɇɪʃșɇȼḫṽ 

Bǰɪʋʃʪṽ;ȓșǰȊṽJʩǰǢʋʃșʣǰṽ¿ȊȊșǢǰɭḬṽûɇȺṽěșȱȱșǅȺɵḬṽǰʩɪȱǅșȼɵṽȓɇʤṽ²ǅɭșʃșȺǰṽșɵṽǅɪɪɭɇǅǢȓșȼȋṽʃȓǰṽʃɭǅȼɵșʃșɇȼṽʃɇṽ
ʴǰɭɇṌǰȺșɵɵșɇȼṽɭɇǅǩṽʃɭǅȼɵɪɇɭʃḬṽǅȼǩṽʤȓǅʃṽȺʋɵʃṽǢȓǅȼȋǰṽʃɇṽǅǢǢǰȱǰɭǅʃǰṽșȼǩʋɵʃɭʪṌʤșǩǰṽǩǰɪȱɇʪȺǰȼʃḫṽ 
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lɇʤṽȓǅɵṽʪɇʋɭṽɇɭȋǅȼșɵǅʃșɇȼṽɭǰǅǢʃǰǩṽʃɇṽ
ǰldĚɵḲ 
ṙěǰṜɭǰṽǢʋɭɭǰȼʃȱʪṽɇɪǰɭǅʃșȼȋṽɵșʩṽʣǰȓșǢȱǰɵḬṽ
ǅɵṽɪǅɭʃṽɇȊṽǅṽɵǰɪǅɭǅʃǰṽǢɇȼɵɇɭʃșʋȺḬṽǅȼǩṽ
ȓǅʣǰṽɇȼȱʪṽǡǰǰȼṽǩɇșȼȋṽɵɇṽȊɇɭṽǅṽɵȓɇɭʃṽ
ɪǰɭșɇǩḫṽJǅɭȱʪṽȊǰǰǩǡǅǢȭṽȓǅɵṽǡǰǰȼṽʣǰɭʪṽ
ɪɇɵșʃșʣǰḬṽǅȱʃȓɇʋȋȓṽșʃṜɵṽɵʃșȱȱṽʃɇɇṽɵɇɇȼṽȊɇɭṽ
ǩǰʃǅșȱǰǩṽǅȼǅȱʪɵșɵḫṽ ṽȋɇɇǩṽǰʩǅȺɪȱǰṽɇȊṽ
ǢȓǅȼȋǰṽșȼṽɪǰɭǢǰɪʃșɇȼṽșɵṽǅʃṽʃȓǰṽǩǰɪɇʃṽ
ʤȓǰɭǰṽɇʋɭṽȊșɭɵʃṽǰldĚɵṽǅɭǰṽǡǅɵǰǩḫṽ
ĚǰȓșǢȱǰɵṽȊɭɇȺṽʃȓǅʃṽȺǅȼʋȊǅǢʃʋɭǰɭṽȓǅǩṽ
ȼɇʃṽɪɭǰʣșɇʋɵȱʪṽǡǰǰȼṽʤșǩǰȱʪṽȊǅʣɇʋɭǰǩṽǡʪṽ
ǩɭșʣǰɭɵḬṽǡʋʃṽɵșȼǢǰṽʃȓǰṽǰȱǰǢʃɭșǢṽʣǰɭɵșɇȼṽ
ǅɭɭșʣǰǩḬṽșȼʃǰɭǰɵʃṽȓǅɵṽșȼǢɭǰǅɵǰǩṽ
ɵșȋȼșȊșǢǅȼʃȱʪṽǅȼǩṽȺǅȼʪṽǩɭșʣǰɭɵṽȼɇʤṽ
ʤǅȼʃṽʃɇṽɇɪǰɭǅʃǰṽʃȓǰȺḫṚ 

ěȓǅʃṽǅǩʣșǢǰṽǩɇṽʪɇʋṽȓǅʣǰṽȊɇɭṽɇʃȓǰɭṽɇɪǰɭǅʃɇɭɵṽǢɇȼɵșǩǰɭșȼȋṽ
ǰldĚɵḲ 
ṙ²ʪṽǅǩʣșǢǰṽʤɇʋȱǩṽǡǰṽʃɇṽɵʃǅɭʃṽɵȺǅȱȱṽǅȼǩṽȋǅșȼṽǰʩɪǰɭșǰȼǢǰḫṽ´ɇǡɇǩʪṽșɵṽ
ɵʋȋȋǰɵʃșȼȋṽǅṽȊʋȱȱṽɵʤșʃǢȓṽʃɇṽǰldĚɵṽʃɇǩǅʪṽṎṽʃȓǅʃṽʤɇʋȱǩȼṜʃṽȺǅȭǰṽɵǰȼɵǰṽ
ȊșȼǅȼǢșǅȱȱʪṽɇɭṽɇɪǰɭǅʃșɇȼǅȱȱʪṽṎṽǡʋʃṽȺɇɵʃṽɇɪǰɭǅʃɇɭɵṽʤșȱȱṽȓǅʣǰṽɵʋȊȊșǢșǰȼʃṽ
ʣɇȱʋȺǰṽʃɇṽșȼʃɭɇǩʋǢǰṽɇȼǰṽɇɭṽʃʤɇṽǰȱǰǢʃɭșǢṽʣǰȓșǢȱǰɵṽǅȼǩṽɵǰǰṽȓɇʤṽʃȓǰʪṽ
ɪǰɭȊɇɭȺṽșȼṽȱșʣǰṽɇɪǰɭǅʃșɇȼɵḫṽ ǢǢǰɵɵṽʃɇṽǢȓǅɭȋșȼȋṽșɵṽǰɵɵǰȼʃșǅȱḬṽǡʋʃṽʃȓǰṽ
ȼǰʃʤɇɭȭṽșɵṽșȺɪɭɇʣșȼȋḬṽǅȼǩṽɇɪǰɭǅʃɇɭɵṽʤșʃȓṽǰʩșɵʃșȼȋṽșȼȊɭǅɵʃɭʋǢʃʋɭǰṽǅɭǰṽ
șȼǢɭǰǅɵșȼȋȱʪṽɇɪǰȼṽʃɇṽɵȓǅɭșȼȋṽșʃṽʃȓɭɇʋȋȓṽɪǅɭʃȼǰɭɵȓșɪɵḫṽûȓșɵṽȺǰǅȼɵṽ
ǡʋɵșȼǰɵɵǰɵṽǩɇȼṜʃṽǅȱʤǅʪɵṽȼǰǰǩṽʃɇṽɭǰȱʪṽɇȼṽȺɇɭǰṽǰʩɪǰȼɵșʣǰṽɇȼṌʃȓǰṌȋɇṽ
ɪʋǡȱșǢṽǢȓǅɭȋșȼȋḫṚ 

lɇʤṽǅɭǰṽʪɇʋṽȋɇșȼȋṽʃɇṽǢȓǅɭȋǰṽʃȓǰṽ
ʃɭʋǢȭɵḲ 
ṙ¿ʋɭṽǅɪɪɭɇǅǢȓṽșɵṽʃɇṽʋɵǰṽɇʋɭṽɇʤȼṽǩǰɪɇʃṽ
Ǣȓǅɭȋǰɭɵṽʤȓǰɭǰʣǰɭṽɪɇɵɵșǡȱǰḫṽûȓșɵṽ
ɭǰǩʋǢǰɵṽǩɇʤȼʃșȺǰṽǅȼǩṽɬʋǰʋșȼȋḬṽȱɇʤǰɭɵṽ
ǢɇɵʃɵṽǢɇȺɪǅɭǰǩṽʃɇṽɪʋǡȱșǢṽǢȓǅɭȋșȼȋḬṽ
șȺɪɭɇʣǰɵṽǩɭșʣǰɭṽʤǰȱȊǅɭǰṽʃȓɭɇʋȋȓṽǅǢǢǰɵɵṽ
ʃɇṽɇȼṌɵșʃǰṽȊǅǢșȱșʃșǰɵḬṽǅȼǩṽșȼǢɭǰǅɵǰɵṽɇʣǰɭǅȱȱṽ
Ǣȓǅɭȋǰɭṽʋʃșȱșɵǅʃșɇȼḫṽěȓǰɭǰṽǅǩǩșʃșɇȼǅȱṽ
ǢǅɪǅǢșʃʪṽșɵṽȼǰǰǩǰǩḬṽʤǰṜȱȱṽʋɵǰṽɪɭșʣǅʃǰṽ
:ᶠ:ṽǢȓǅɭȋșȼȋṽǅɭɭǅȼȋǰȺǰȼʃɵḬṽʤșʃȓṽɇȼṌ
ʃȓǰṌȋɇṽɪʋǡȱșǢṽǢȓǅɭȋșȼȋṽʋɵǰǩṽɇȼȱʪṽǅɵṽǅṽ
ȱǅɵʃṽɭǰɵɇɭʃḫṚ 

ěȓǅʃṽʤɇʋȱǩṽʪɇʋṽȱșȭǰṽʃɇṽɵǰǰṽǢȓǅȼȋǰǩṽʃɇṽȓǰȱɪṽǡʋɵșȼǰɵɵǰɵṽșȼʣǰɵʃṽ
ȺɇɭǰṽșȼṽǰldĚɵḲ 
ṙûȓǰṽʃʤɇṽȭǰʪṽǢȓǅȼȋǰɵṽʃȓǅʃṽʤɇʋȱǩṽȺɇɵʃṽșȺɪɭɇʣǰṽʃȓǰṽɇɪǰɭǅʃșɇȼǅȱṽ
ǩǰɪȱɇʪȺǰȼʃṽɇȊṽǰldĚɵṽȊɇɭṽ²ǅɭșʃșȺǰṽǅɭǰṽșȼǢɭǰǅɵǰǩṽɪǅʪȱɇǅǩṽ
ǅȱȱɇʤǅȼǢǰɵṽṎṽǡɇʃȓṽʃɇʃǅȱṽɪǅʪȱɇǅǩṽǅȼǩṽǅʩȱǰṽʤǰșȋȓʃɵṽṎṽǅȼǩṽȋɭǰǅʃǰɭṽ
ȊȱǰʩșǡșȱșʃʪṽǅɭɇʋȼǩṽʣǰȓșǢȱǰṽȱǰȼȋʃȓḫṽrȊṽɪǅʪȱɇǅǩṽǅȼǩṽǅʩȱǰṽʤǰșȋȓʃɵṽʤǰɭǰṽ
ǅǩǩɭǰɵɵǰǩḬṽʃȓǰɭǰṜɵṽǅṽɵʃɭɇȼȋṽǅɭȋʋȺǰȼʃṽʃȓǅʃṽșȼǢɭǰǅɵșȼȋṽʣǰȓșǢȱǰṽȱǰȼȋʃȓṽ
ȺǅʪṽȼɇʃṽǡǰṽȼǰǢǰɵɵǅɭʪḫṽcɇɭṽǰʩǅȺɪȱǰḬṽșȊṽǅṽᶢʩᶠṽʃɭǅǢʃɇɭṽʋȼșʃṽǢɇʋȱǩṽȱǰȋǅȱȱʪṽ
ɇɪǰɭǅʃǰṽǅʃṽᶢᶢṽʃɇȼȼǰɵṽʤșʃȓṽʋɪɭǅʃǰǩṽǅʩȱǰɵḬṽʃȓǰṽȼǰǰǩṽȊɇɭṽǅṽᶤʩᶠṽ
ǢɇȼȊșȋʋɭǅʃșɇȼṽʤɇʋȱǩṽǡǰṽɭǰǩʋǢǰǩḫṽrȺɪɭɇʣǰȺǰȼʃɵṽșȼṽɭǅȼȋǰṽʤɇʋȱǩṽǅȱɵɇṽ
ǡǰṽǡǰȼǰȊșǢșǅȱḬṽǅȱɇȼȋɵșǩǰṽǢɇȼʃșȼʋǰǩṽɵʋɪɪɇɭʃṽʃȓɭɇʋȋȓṽɵʋǡɵșǩșǰɵṽǅȼǩṽ
ǡǰʃʃǰɭṽǅǢǢǰɵɵṽʃɇṽɪɇʤǰɭḫṽlɇʤǰʣǰɭḬṽǡǅɵǰǩṽɇȼṽǢʋɭɭǰȼʃṽǰȼǰɭȋʪṽ
ǩǰɪȱɇʪȺǰȼʃṽǅǢɭɇɵɵṽɇʋɭṽȼǰʃʤɇɭȭḬṽʣǰȓșǢȱǰṽʤǰșȋȓʃɵṽǅȼǩṽǢɇȼȊșȋʋɭǅʃșɇȼɵṽ
ɭǰȺǅșȼṽʃȓǰṽȺɇɵʃṽɵșȋȼșȊșǢǅȼʃṽɇǡɵʃǅǢȱǰɵṽʃɇṽɇʣǰɭǢɇȺǰḫṚ 

ěȓǅʃṽȓǅɵṽǡǰǰȼṽʪɇʋɭṽǡșȋȋǰɵʃṽ
ǢȓǅȱȱǰȼȋǰḲ 
ṙǰldĚɵṽǅɭǰṽȊǅɭṽȺɇɭǰṽǢǅɪǅǡȱǰṽʃȓǅȼṽ
ȺǅȼʪṽɪǰɇɪȱǰṽȋșʣǰṽʃȓǰȺṽǢɭǰǩșʃṽȊɇɭḬṽǅȼǩṽ
ǅṽȱǅɭȋǰṽɪɭɇɪɇɭʃșɇȼṽɇȊṽɭɇʋʃǰɵṽǢǅȼṽǡǰṽ
ǰȱǰǢʃɭșȊșǰǩḫṽûȓǰṽɪɭșȺǅɭʪṽǢɇȼɵʃɭǅșȼʃṽɵɇṽȊǅɭṽ
ȓǅɵṽǡǰǰȼṽʃȓǰṽʃșȺǰṽǅȼǩṽɪɭɇǢǰɵɵṽșȼʣɇȱʣǰǩṽ
șȼṽɵǰǢʋɭșȼȋṽɪɇʤǰɭṽǅȼǩṽșȼɵʃǅȱȱșȼȋṽ
ǢȓǅɭȋșȼȋṽșȼȊɭǅɵʃɭʋǢʃʋɭǰṽǅʃṽɇʋɭṽɵșʃǰɵḫṚ 




















































































































































































