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1.			Introduction		
	

Sometimes  it  is  hard  to  draw  a  line,  to  judge  where  exactly  to  separate  myths  and                 

facts.  Knowledge  is  one  of  the  best  tools  to  identify  the  clear  separation  between  the                

two.  But  perhaps  people  like  myth,  they  like  to  think:  “what  if  it  is  possible?”.  Voice                 

technology  and  AI  in  general  are  surrounded  by  this  veil  of  myth  that  makes  it  hard                 

nowadays  to  understand  exactly  at  which  point  we  are  and  towards  which  direction              

we  are  going.  It  is  the  author’s  job,  through  this  paper,  to  help  the  reader  draw  that                  

line  and  trying  to  discover  where  exactly  this  groundbreaking  technology  is  leading             

us.  

	

1.1			Background		
	

There  probably  isn’t  any  other  topic  that  has  such  a  powerful  combination  of  future               

potential  and  misunderstanding  at  the  same  time  than  AI  and  Machine  learning.             

These  concepts  are  not  new,  they  have  been  around  for  decades,  but  it  is  still  not  yet                  

clear  to  what  extent  we  can  exploit  them.  Smart  Speakers  or  Voice  Technology  in               

general  are  some  of  their  byproducts,  and  they  are  interesting  because  they  share  the               

same  properties  of  the  technologies  they  are  made  of:  everybody  knows  them,  but              

very  few  people  understand  its  actual  boundaries  and  potential.  Later  in  this             

document  we  will  provide  an  insight  on  all  possible  aspects  to  make  the  situation               

much  clearer  to  the  public,  we  will  talk  about  what  Smart  Speakers  are,  as  well  as                 

their  present  and  future  uses,  linked  with  an  up  to  date  market  analysis.  Moreover  we                

will  deliver  a  clear  picture  to  anyone  willing  to  understand  better  the  opportunities              

that  companies  can  exploit  to  become  one  of  the  �irst  movers  in  the  Voice  Technology                

segment,  comprised  of  a  step  by  step  guide  on  how  to  adapt  your  current  business                

model.  
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1.2			Target			Audience		
	

This  study  could  be  interesting  for  multiple  parties.  It  could  be  interesting  for              

individuals  looking  for  a  collection  of  information  concentrated  in  the  same  place,             

because,  as  we  described  later  in  this  document,  there  isn’t  a  great  availability  of               

information  and  it  is  very  much  fragmented.  The  same  goes  for  companies,  but  they               

could  also  be  interested  in  the  opportunities  that  Voice  Technology  offers  nowadays,             

not  only  as  a  mean  of  internal  ef�iciency,  but  also  as  another  way  to  interact  with                 

customers   on   a   different   domain.  

	

1.3			Purpose			of			the			study		
	

The  main  purpose  of  this  study  is  to  collect  and  connect  all  the  small  and  unlinked                 

pieces  of  information  treating  the  subject,  providing  an  unique  and  complete            

document  that  can  help  anyone  in  understanding  the  topic  better.  The  parts             

describing  the  actual  uses  of  the  technology  and  how  to  adapt  your  business  model               

are  especially  relevant  to  position  Smart  Speakers  and  Voice  Technology  in  the  minds              

of   users.  

	

1.4			Research			questions		
	

During  this  paper  we  will  gradually  move  from  general  topics  to  more  speci�ic  ones  to                

favor  an  easier  understanding  process.  Based  on  the  the  purpose  of  this  study  and  the                

target   audience,   the   following   research   questions   have   been   formulated:  

 

- What	 	is	 	a	 	Smart	 	Speaker	 	/	 	Vocal	 	Assistant?	An  introducing  chapter  that  is 	 	 	 	 	 	 	 	      

absolutely  fundamental  to  understand  fully  the  topics  proposed  in  the  next            

chapters.  It  will  deal  with  topics  such  as  the  Smart  Speakers  de�inition,  its              

uses,   bene�its   and   problems.  
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- What		is		its		Market		Analysis?	All  the  most  useful  data  to  understand  how  the 	 	 	 	 	          

Smart  Speakers  market  is  evolving,  concerning  the  major  players  and           

geographical   areas.  

 

- What		are		Alexa		Skills?	The  central  topic  of  this  paper,  Alexa  Skills  are  the  real 	 	 	 	            

deal  when  talking  about  Voice  Technology,  they  change  the  rule  of  the  game              

entirely.  In  this  section  we  will  talk  about  them  extensively  and  provide  many              

examples  that  will  help  us  to  set  a  basis  for  talking  about  Business  Models               

opportunities.  

 

- Is	 	it	 	possible	 	to	 	create	 	a	 	Business	 	Model	 	with	 	voice?	 	If	 	yes,	 	how?	 This 	 	 	 	 	 	 	 	 	 	 	 	 	  

controversial  part  guides  the  reader  to  the  creation  of  a  business  model  to              

enter  the  Voice  domain  by  analyzing  the  three  main  parties  involved:  Amazon,             

the   users   and   the   company   itself.  

	

1.5			Procedures			and			Methodology		
	

To  answer  the  research  questions,  both  qualitative  and  quantitative  data  have  been             

gathered  from  various  sources,  with  a  very  big  chunk  of  material  being  the  result  of                

the  author  personal  interpretation.  We  can  therefore  consider  it  to  be  a  mixed              

methodology,  comprised  of  quantitative  data  represented  especially  in  the  market           

analysis,  and  qualitative  data  that  help  the  reader  to  understand  better  the  main              

topics   of   this   study.  
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2.			What			is			a			Smart			Speaker			/			Vocal			Assistant?		
 

Smart  Speakers  are  devices  that  offer  services  to  the  user  through  a  vocal  interaction.               

The  user  can  ask  questions  or  input  direct  commands  to  the  device  to  obtain  an                

answer  to  their  need  or  to  make  an  event  happen  (like  adding  items  to  the  shopping                 

list  or  set  an  alarm).  Giving  and  receiving  information  through  the  use  of  your  voice  is                 

the  next  step  of  integration  with  technology,  and  it  makes  it  possible  to  shape  this                

interaction  in  the  most  humanlike  way  as  possible.  Vocal  Assistants  are  a  thing  since               

decades,  but  they  were  never  intended  to  be  used  by  the  general  public.  Since  2011,                

when  Siri  for  the  iPhone  was  released,  people  started  to  interact  with  technology  in  a                

different  way,  not  digital  or  analogical  but  vocal.  Smart  Speakers  are  relatively             

inexpensive  devices  with  a  built  in  Vocal  Assistant  that  are  becoming  a  common              

feature  of  every  household  thanks  to  their  use  as  smart  devices.  Moreover,  through              

common  protocols  like  Wi-Fi  and  Bluetooth,  they  can  act  as  home  automation             

systems,   thus   multiplying   their   possible   applications   and   uses.  

If  we  were  to  summarize  what  they  are  we  could  say  that  Smart  Speakers  are  devices                 

created  to  make  our  life  easier  through  a  novel  way  of  interacting  with  technology:               

after  “waking  them  up”  with  the  use  of  a  “hot  word”  they  assist  us  with  basic  tasks                  

that  can  also  be  integrated  with  other  external  systems  like  cars,  houses  and  phones               

to   make   them   act   in   a   “smart”   way   according   to   our   instructions.  

 

2.1			What			is			not			a			Smart			Speaker?		
	

It  is  a  common  misconception  to  compare  Smart  Speakers  with  Chatbots.  They  are              

both  conversational  interfaces  but  very  different  from  each  other.  Smart  Speakers            

work  through  vocal  communication,  they  can  listen,  understand  and  reply  with            

intelligent  answers,  while  Chatbots  are  automated  messaging  systems  that  help           

people  through  the  buyer’s  journey,  thus  acting  mainly  as  customer  care            

representatives  most  of  the  times.  Even  though  both  of  these  systems  are  byproducts              

of  Arti�icial  Intelligence  (even  if  AI  can  still  be  considered  to  be  in  its  infancy                

nowadays),  Smart  Speakers  are  much  more  complex  and  smarter  (because  of  the             
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uncomparable  technological  advancement)  than  Chatbots,  but  it  is  fair  to  mention            

that  both  systems  have  an  incredible  rising  popularity  and  usefulness.  Let’s  think             

about  stores:  customers  could  interact  with  Smart  Speakers  in  a  store  to  �ind  what               

they  are  looking  for,  but  many  times  people  are  not  comfortable  talking  about  their               

private  matters  in  crowded  areas,  while  texting  remains  a  viable  way  of             

communication.  We  can  say  that  Smart  Speakers  will  be  more  frequent  inside             

customers’  homes  or  cars  while  Chatbots  will  be  used  more  in  stores  or  other               

crowded  places.  Moreover,  in  these  kinds  of  situations,  Chatbots  can  provide  images             

or  videos  that  have  a  different  impact  on  humans  than  a  vocal  description  of  an  item.                 

While  a  Smart  Speaker  interacts  with  one  person  at  a  time,  a  Chatbot  can  interact                

with  many  customers  at  the  same  time.  In  the  end,  since  we  already  said  that  Smart                 

Speakers  technology  is  more  advanced,  we  could  expect  them  to  outrun  bots  in  the               

long   run   due   to   the   release   of   new   features   and   new   advancements   in   their   �ield.  

 

2.2			What			are			the			uses			of			a			Smart			Speaker?		
 

 
Figure   2.1:   Smart   Speakers   use   case   Frequency   
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The  uses  of  a  Smart  Speaker,  even  if  quite  limited  nowadays,  have  a  broad  range  of                 

options,  from  the  simplest  to  more  advanced  and  “smart”.  Some  of  the  basic  functions               

could  be  answering  queries  (providing  information  about  the  weather  in  a  speci�ic             

location,  reading  the  latest  news,  providing  cooking  recipes),  they  can  play  music,  tell              

jokes,  set  alarms  or  reminders,  but  they  can  also  perform  more  advanced  actions  such               

as  send  text  messages,  performing  phone  calls  (or  do  anything  that  you  can  already               

perform  with  your  phone),  play  games,  open  doors,  turn  lights  on,  control  the              

thermostat  or  any  other  system  connected  with  domotics.  They  can  do  many  things              

and  can  be  very  useful,  but  why  should  we  use  them?  They  are  “not  as  needed  and                  

useful   as   phones”,   right?   This   depends   on   other   factors,   such   as:  

 

- Speed	:  people  look  for  the  best  and  quickest  (and  possibly  cheapest)  solution             

to  their  problems.  If  my  need  is  food,  I  can  order  food  a  lot  faster  with  a  vocal                   

assistant  than  using  an  App,  the  same  reasoning  applies  if  I  need  a  quick               

answer  to  a  query  or  to  turn  lights  off  while  I  am  comfortable  on  the  sofa.  If  I                   

cannot   get   what   I   want   quickly,   I   will   not   use   the   device.  

 

- The		extent		to		which		they		make		life		easier	:  in  an  era  with  busy  lifestyles  like 	 	 	 	 	 	 	         

nowadays  Vocal  Assistants  could  be  very  useful  to  the  common  household  as             

tools  that  can  support  daily  life  in  a  broad  variety  of  ways.  There  are  also  some                 

categories  of  people  that  could  bene�it  much  more  from  vocal  assistants  than             

normal  households,  let’s  think  about  people  with  disabilities  for  example,  an            

innovation   like   this   one   could   be   life   changing.  

 

It  is  very  important  to  point  out  that  the  main  activity  that  these  devices  perform  is                 

that  they  constantly  learn.  They  get  to  know  your  routines,  your  habits,  what  you  look                

for,  what  you  buy…  They  are  always  getting  smarter  and  better  at  recognizing  and               

anticipating  your  needs,  providing  solutions  and  increasing  the  number  of  activities            

they  can  perform.  That’s  why  if  you  have  never  used  a  Smart  Speaker  or  a  Vocal                 

Assistant   before,   in   the   future   you   probably   will.  

 



14  

The  table  above  speci�ically  provides  examples  of  actions  with  the  related  frequency             

of  use  (ever  tried,  monthly,  and  daily).  That  list  focuses  mainly  on  what  users  have                

ever  tried,  with  the  �irst  positions  (apart  from  listening  to  music  services),  held  by               

�irst-party  services  (those  functions  that  are  performed  directly  by  the  native  speaker             

without  the  need  of  third  party  applications,  like  checking  the  weather  or  setting  an               

alarm),  and  immediately  after  we  �ind  more  traditional  third-party  services  like            

music,  Alexa  skills  (made  by  independent  developers),  games  and  more.  Sometimes            

though  frequency  can  tell  us  many  more  information  than  what  it  seems,  certainly              

more  information  about  how  users  use  their  Smart  Speaker  but  also  probably  some              

indications  on  where  it  is  located  in  their  house  and  how  likely  they  will  buy  another                 

one  (if  many  people  set  alarms  maybe  they  will  consider  buying  one  to  place  in  their                 

bedrooms  as  well).  What  manufacturers  and  developers  want  is  of  course  to  add              

Smart   Speakers   interactions   to   people   daily   routines.   

 

2.3			Which			types			of			Smart			Speakers			are			on			the			market?		
	

At  the  time  of  the  writing  of  this  document  there  are  many  Smart  Speakers  on  the                 

market,   but   the   most   important   ones   (for   the   Western   market   at   least)   are:  

 

- Google			Home		

- Apple			Siri		

- Amazon			Echo			(Alexa)		

Figure   2.2:   From   the   left,   Google   home,   Amazon   Alexa   and   Apple   Siri   vocal   assistants.   
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Other   important   Smart   Speakers   on   the   market   are:  

 

- Samsung   Bixby  

- IBM   Watson  

- Microsoft   Cortana  

- Nuance   Nina  

- Alibaba   AliGenie  

- Baidu   DuerOS  

- Line   Clova  

- Tencent   Xiaowei  

- Xiaomi   XiaoAI  

 

While  the  �irst  three  Smart  Speakers  are  the  most  famous  on  the  American  and               

European  market,  other  lesser  known  speakers  are  basically  as  competent  but  more             

diffused  in  other  markets  like  China  (AliGenie,  DuerOS,  Xiaowei  and  XiaoAI),  Japan             

and  Korea  (these  countries  have  both  American  speakers  and  local  ones  like  Clova              

and   Bixby).  

 

2.4			How			do			they			work?		
 

Without  going  too  deep  on  technical  details  it  could  be  useful  to  provide  a  simple                

explanation  on  how  Smart  Speakers  work:  generally  these  devices  are  continuously  in             

a  state  of  passive  listening.  This  means  they  are  not  really  recording  because  they  are                

waiting  for  a  speci�ic  command  called  “wake-word”  to  be  activated.  After  activation             

users  ask  something  to  the  device.  This  audio  is  converted  �irstly  into  text  and               

secondly  into  a  machine-understandable  meaning  that  is  processed  on  the  cloud.            

After  having  analyzed  the  input  from  the  user,  an  appropriate  output  starts  being              

generated  that  could  either  be  converted  into  text  to  be  “read”  by  the  device  or  it                 

could   be   data   needed   for   a   speci�ic   action   like   playing   a   song   with   a   speci�ic   app.   
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2.5			The			history			of			Voice			Assistants			and			Smart			Speakers		
 

Voice  Assistants  and  Smart  Speakers  as  we  know  them  today  are  still  very  “young”               

systems,  dating  back  to  the  last  decade  (2010s).  In  order  to  understand  more  about               

their   development   let’s   analyze   the   following   timetable:  

 

 
Figure   2.3:   Voice   Assistants   timeline  

 

- 2010	:  Siri  was  an  App  for  iPhone  developed  by  an  independent  company  that              

was  soon  acquired  by  Apple.  After  its  introduction  on  the  iPhone  4s,  Siri              

became  the  �irst  Voice  Assistant  on  people’s  devices  and  you  can  �ind  it  today               

on   any   Apple   voice-capable   product.  
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- 2011	:  Google  has  been  running  voice  search  technology  tests  on  devices  since             

years  2000s  but  it  wasn’t  until  2011  that  they  added  a  voice  search  button  on                

their   homepage.  

 

- 2013	:  Microsoft  announces  Cortana,  but  it  didn’t  get  the  hoped  success  on             

consumers.  It  became  widespread  in  of�ices  because  of  its  business  related            

efforts.  

 

- 2014	:  After  years  of  “secret”  testing,  Amazon  reveals  the  �irst  Smart  Speaker             

(Echo)  with  its  own  Voice  Assistant  named  after  the  Library  of  Alexandria             

(Alexa).  It  is  arguably  considered  the  most  in�luential  Speaker  on  the  market,             

taking  the  majority  of  market  share,  also  thanks  to  “Skills”,  the  central  topic  of               

this   document.  

 

- 2016	:  Google  reveals  its  own  Smart  Speaker  with  Google  Assistant  to  directly             

challenge  Alexa.  They  are  similar  systems  but  both  have  unique  features  that             

will   determine   their   success   in   the   next   decade.  

 

- 2017	:  For  western  companies  it  wasn’t  too  dif�icult  to  compete  in  the  Asian              

market  until  other  tech  giants  showed  up.  Alibaba  and  Baidu  Smart  Speakers             

and  Voice  Assistants  �looded  the  Chinese  market  with  new  and  different            

features   speci�ic   for   the   Chinese   and   Asian   markets.  

 

- 2019	:  As  of  the  end  of  the  decade  Juniper  Research  af�irmed  that  there  were               

more  than  3  billion  devices  with  Voice  Assistants  in  use,  with  expectations  of              

reaching  8  billion  by  2023.  Today  they  are  just  fascinating  tech  devices,  but  in               

the  future,  as  more  features  will  be  created  and  more  integrations  will  be  set  in                

place  (with  cars,  clothes,  of�ice  equipment…),  they  will  become  a  natural  way             

of   interacting   with   the   world   around   us.  

 

Smart  Speakers  are  certainly  an  important  technological  revolution,  but  like  all  things             

they  come  with  both  bene�its  and  problems.  In  the  next  sections  we  will  discuss  the                
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most  common  advancements  as  well  as  concerns  and  try  to  look  at  the  future  for                

possible   solutions   or   improvements.  

 

2.6	 	What	 	qualities	 	do	 	customers	 	value	 	in	 	Smart		 	 	 	 	 	 	 	

Speakers?		
	

What  do  consumers  want  when  interacting  with  smart  speakers?  Do  they  want             

detailed  answers?  Or  perhaps  a  quick  response?  According  to  a  research  made  by              

VoiceBot  in  the  US  we  can  say  that  nowadays  people  interacting  with  Smart  Speakers               

want   to   be   understood:  

	
Figure   2.4:   Smart   Speakers   qualities   valued   by   consumers  

	

More  than  two  thirds  of  consumers  is  very  concerned  about  how  well  the  Smart               

Speaker  understands  when  you  speak.  Other  important  qualities  for  consumers  are            

sound  quality  at  54.9%,  the  range  of  actions  it  can  perform  at  50.7%  and  how  quickly                 

it  responds  at  45.1%.  The  next  quality  valued  by  consumers  is  personality  at  only               
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15.4%,  thus  creating  a  big  gap  between  the  �irst  four  options  and  the  remaining  ones.                

This  tells  us  that  nowadays  consumers  want  to  be  understood  and  want  to  receive  an                

answer  as  fast  as  possible,  and  it  is  strange  to  say  but  it  is  actually  what  the  device                   

was  born  for,  thus  re�lecting  how  new  and  complex  are  these  devices  even  if  already                

widespread.  One  more  important  aspect  to  consider  is  that  only  one  in  ten  consumers               

wants  its  Smart  Speaker  to  be  of  the  same  brand  of  his  smartphone,  so  it  can  be                  

considered   to   not   be   an   important   characteristic   for   brand   selection.  

	

2.7	 	To	 	what	 	extent	 	can	 	we	 	superimpose	 	Smartphone		 	 	 	 	 	 	 	

Assistants			and			Smart			Home			Assistants?		
 

As  we  already  differentiated,  brands  like  Apple  or  Google  provide  Voice  Assistants  on              

all  their  devices  and  have  recently  introduced  to  the  market  a  Smart  Speaker              

following  Amazon  that,  compared  to  its  counterparts,  does  not  have  any  presence  in              

the  smartphone/tablet  market,  therefore  the  latter  Voice  Assistant  Alexa  is  available            

only   on   Amazon   Smart   Speakers.   

So  both  a  Smartphone  and  a  Smart  Speaker  share  the  same  Voice  Assistant  most  of                

the  times,  but  are  there  any  differences  in  the  way  they  are  used?  The  main  factors                 

in�luencing  their  uses  are  mainly  the  devices  themselves:  smartphones  are  always  in             

our  pockets,  wherever  we  are,  while  Smart  Speakers  are  generally  at  home  or  in  an                

of�ice,  generally  con�ined  in  a  room  where  they  serve  their  purpose.  But  all  of  these                

things   in�luence   the   way   they   are   used   by   consumers.   Let’s   analyze   some   data:  
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Figure   2.5:   Which   activities   users   do   through   voice   commands  

 

Even  at  �irst  glance  it  appears  from  the  chart  that  Smartphone  Assistant  users  engage               

more  in  activities  related  to  productivity/utility,  that  goes  together  with  the            
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functionality  and  preferability  for  the  device  in  actions  like  asking  for  directions.             

Home  Assistants  instead  provide  a  different  kind  of  experience  with  a  greater             

emphasis  on  content/entertainment  like  listening  to  music  and  checking  for  the  news.             

Personally  I  was  surprised  to  �ind  out  that  many  people  used  Home  Assistants  to  play                

games,  it  is  an  important  element  that  will  help  us  with  the  introduction  of  Alexa                

Skills   later   in   this   document.  

 

2.8			What			do			people			prefer?		
 

We  have  established  the  different  ways  users  interact  with  Smartphones  and  Smart             

Speakers,   but   what   do   they   prefer?   Do   they   use   more   one   device   than   the   other?  

According  to  a  research  made  by  Forrester  dating  March  2020,  people  prefer  to  use               

the  voice  assistant  from  their  smartphone,  and  so  far  they  rely  on  such  technology  for                

very  simple  tasks.  This  is  a  very  important  discovery  (even  if  it  could  be  easily                

expected),  because  it  tells  us  that  both  people  and  the  technology  are  not  yet  ready  to                 

engage  in  more  dif�icult  tasks,  at  least  not  often.  The  four  main  categories  of  uses  of                 

Voice  Assistants  are  communication,  home  control,  media  consumption/commerce,         

and  transactions.  If  we  speak  about  Smart  Speakers  only  we  can  also  rely  to  the                

frequency  data  in  the  table  at  the  beginning  of  this  document,  where  more              

complicated  functions  like  making  a  purchase  are  found  to  be  rarely  exploited  instead              

of  more  “widespread”  activities  like  checking  the  weather  that  almost  anyone  engages             

in   everyday.   
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2.9			Where			do			consumers			place			Smart			Speakers?		
	

Where  consumers  place  their  Smart  Speaker  could  give  us  many  useful  information,             

especially  about  their  behavior  with  the  product  itself  and  its  degree  of  utility  in  a                

speci�ic   household.   Let’s   see   the   numbers   represented   in   the   following   table:   

	
Figure   2.6:   Where   consumers   place   their   Smart   Speaker  

	

First  of  all,  percentages  add  up  to  more  than  100%  because  for  this  study,  conducted                

by  VoiceBot  in  the  USA,  multiple  responses  were  accepted.  As  probably  expected,  the              

main  places  where  customers  place  their  Smart  Speakers  are  the  Living  room             

(44.4%),  Bedroom  (37.6%)  and  Kitchen  (32.7%),  the  places  where  people  spend            

most  of  their  time  in  and  where  some  “help”  would  be  needed  more  than  in  other                 

parts  of  the  house.  Placing  Smart  Speakers  in  the  Home  of�ice  is  an  increasing  trend                

nowadays,  mainly  as  a  place  where  people  put  their  second  Smart  Speaker,  while              

other  places  such  as  the  Bathroom,  Dining  room,  Garage  and  Work  of�ice  are  not               

preferred   over   the   other   alternatives.  
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2.10			Bene�its		
	

Some  of  the  most  bene�icial  aspects  of  this  new  technology  have  already  been              

mentioned  in  the  previous  chapters  to  explain  common  uses  and  how  they  can  be               

helpful  to  the  generic  consumer  or  household,  so  in  this  section  we  will  try  to  go                 

beyond  that  and  provide  uncommon  or  not  yet  implemented  features  that  will  greatly              

enhance  the  importance  of  these  devices.  The  main  reason  why  these  devices  are              

useful  is  because  they  are easy	 	to	 	interact	 	with	.  Nowadays  the  least  tech  savvy      	 	 	       

people  are  probably  elders,  but  at  the  same  time  this  new  technology  could  be  much                

more  bene�icial  for  them  than  other  categories  of  people  due  to  the  simplicity  of               

communication,  without  buttons  or  complicated  instructions.  Some  retirement         

facilities  are  already  implementing  Smart  Speakers  where  users  can  set  alarms,  call             

their   relatives   or   check   the   news   and   the   weather.   

Another  �ield  (probably  the  most  important  one)  where  the  impact  of  Smart  Speakers              

is  not  yet  clear  is  business.  Since  we  are  in  an  early  adoption  phase  we  can  only  state                   

obvious  applications  like automation	  and  the  possibility  to  convert  some  tasks  to  be              

performed  vocally  (or  just  started  through  a  vocal  command  instead  of  pushing             

buttons,  useful  in  warehouses  or  places  that  are  not  too  safe  to  hang  around  like                

chemical  labs).  Other  current  uses  could  be  to  connect  Smart  Speakers  with  company              

databases  so  they  can  provide  statistics  and  calculations  directly  or  send  them  to              

your  phone  without  the  need  of  accessing  a  computer.  In  the  business  environment              

there  are  clearly  many  applications,  both  foreseeable  and  less  obvious;  the  purpose             

of  this  document  is  to  provide  a  clearer  picture  of  business  applications  and  the               

matter   will   be   discussed   thoroughly   in   the   next   chapters.   

The  other  main  pillar  of  this  document  consists  of Skills	,  through  which  you  can               

develop  custom  applications  for  your  smart  speaker  (mainly  available  for  Amazon            

Echo).  You  can  do  it  for  yourself  but  also  share  it  on  the  App  Store  with  other  users.                   

This  matter  has  in�inite  potential  and  will  be  discussed  thoroughly  in  the  next              

chapters   as   well.   
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2.11			Problems	 
 

Like  all  new  technologies,  they  are  still  surrounded  by  many  concerns,  and  for  Smart               

Speakers  many  of  them  are  just  driven  by  a  lack  of  information  while  others  are  more                 

serious   and   should   not   be   taken   lightly.   

One  of  the  most  important  topics,  if  not  the  main  one  when  talking  about  these                

devices  is Privacy	:  as  we  reported  before,  these  devices  wait  in  passive  listening              

mode  for  a  “wake  word”.  There  are  many  studies  and  researches  done  on  this  matter,                

with  very  different  results  with  one  another.  It  is  often  shown  that  the  devices  listen                

on  several  occasions  during  the  day.  It  is  fundamental  though  to  distinguish  listening              

with  recording,  the  device  has  to  listen  to  voices  around  it  to  look  for  the  wake  word.                  

Once  the  wake  word  is  recognized  then  it  “wakes  up”  and  starts  recording.  Many               

people  are  just  concerned  by  the  recording  in  general,  you  can  always  go  in  your                

account  settings  and  delete  them.  To  what  degree  are  people  concerned  by  privacy              

problems   when   using   Smart   Speakers?  

 

 
Figure   2.7:   Users   concerns   about   privacy   related   matters  
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According  to  VoiceBot’s  research  in  the  US  it  is  clear  that  many  customers  express               

some  kind  of  concern  while  26%  is  very  concerned.  These  numbers  don’t  translate  in               

actual  purchases  problems  because  many  people  buy  Smart  Speakers  even  if  they  are              

concerned  about  privacy,  but  it  is  a  useful  representation  of  how  fragmented  opinions              

are  on  this  topic.  This  doesn’t  change  that  the  laws  around  this  matter  are  unclear                

and   there   will   certainly   be   more   accurate   investigations   and   researches   in   the   future.   

Other  concerns  about  this  new  technology  are  caused  by security	issues:  there  are          	    

many  examples,  many  of  which  have  in  common  the  action  of  accessing  your  Smart               

Speaker  from  another  person.  Many  Smart  Speakers  don’t  use  voice  recognition  so             

anyone  interacting  with  it  could  access  your  calendar,  setup  an  early  alarm  to  wake               

you  up,  or  make  a  purchase  with  your  credit  card  data  (some  devices  ask  you  for  a                  

PIN  con�irmation).  Some  people  could  also  try  to  access  your  device  with  much  worse               

intentions  like  unlocking  smart  locks,  disable  security  cameras  or  open  windows  or             

doors.  It  has  been  proved  that  a  laser  shot  on  the  microphone  from  even  more  than                 

100   meters   away   can   match   a   command   by   adjusting   the   intensity   of   the   light.   

One  of  the  main  critics  to  Smart  Speakers  is  the absence		of		a		visual		part	 that  greatly           	 	 	 	    

limits  its  possibilities.  We  could  write  pages  and  pages  of  debate  about  this  matter,               

but  the  main  reasonings  are  that  a  display  helps  you  de�ining  the  boundaries  of               

applications,  you  can  understand  at  �irst  glance  what  you  can  or  can’t  do  and  how  it                 

works,  allowing  for  maybe  more  complex  interactions.  You  can  access  the  list  of  skills               

you  installed  on  your  Smart  Speaker  through  your  computer  or  your  smartphone,  but              

this  means  using  a  second  device  that  can  probably  already  perform  the  same  action               

you  wanted  to  do  in  the  �irst  place.  Alternatively  you  can  add  a  screen  to  the  Smart                  

Speaker,  maybe  with  touch  screen  in  order  to  simplify  interactions,  but  doing  so  the               

voice  option  is  not  the  main  feature  anymore,  exactly  how  it  is  on  smartphones               

nowadays  with  Siri  and  Google  Assistant.  To  conclude,  some  Smart  Speakers  will  see              

the  introduction  of  screens  and  others  won’t,  but  this  choice  is  strictly  connected  to               

the  real  utility  of  the  device,  a  type  of  utility  that  shines  in  helping  people  with  quick                  

and  easy  actions  like  booking  a  reservation  or  locking  all  the  doors  in  the  house,                

while  it  is  unlikely  that  it  will  be  used  for  complex  or  time  consuming  actions  like                 

shopping.  
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2.12			What			did			we			learn?		
	

Since  mid  2010s  Smart  Speakers  and  Voice  Assistants  have  been  considered  the  next              

big  thing,  but  according  to  numerous  researches  and  studies  done  on  the  matter  it               

may  be  an  overstatement.  They  are  de�initely  very  useful  and  are  considered  to  be  the                

next  step  in  the  arti�icial  intelligence  �ield,  they  will  surely  become  more  widespread              

and  integrated  with  many  other  systems  thus  becoming  part  of  our  everyday  life,  but               

there  may  be  a  veil  of  misunderstanding  around  them.  Complexity  around  AI             

assistants  is  very  very  high  and  we  are  nowhere  near  the  point  of  creating  something                

that  will  help  us  in  doing  everything,  they  will  not  be  omnipresent.  The  future  of  voice                 

has  clear  limitations  (even  today  on  Amazon  Alexa  only  a  few  people  buy  with  the                

help  of  a  Voice  Assistant)  and  for  now  it  will  be  centered  around  plenty  of  narrow                 

settings   instead   of   a   general   purpose   like   helping   us   with   anything.   
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3.			Market			Analysis		
 

In  an  article  written  by  Bret  Kinsella  referring  to  the  Consumer  Electronic  Show  of  Las                

Vegas  (January  2019),  he  reports:  “Amazon  reveals  that  it  has  reached  hundreds  of              

millions  of  Alexa  enabled  devices  and  hundreds  of  millions  of  weekly  Smart  Home              

interactions”.  

Why  is  this  statement  so  important  and  huge  in  the  Smart  Speakers  market?  By  the                

end  of  January  2019  Google  announced  to  have  reached  one  billion  devices  with              

Google  Voice  Assistant  enabled,  and  so  did  Apple  not  much  time  later,  but  there  is  a                 

main   difference   between   Amazon   and   its   main   competitors   like   Google   and   Apple:   

 
Figure   3.1:   Smart   Speakers   global   shipments   in   Q3   2019  

 

Google  and  Apple’s  reach  of  one  billion  devices  each  with  their  own  voice  assistant               

enabled  is  outstandingly  remarkable,  but  they  take  into  account  all  the  devices  they              
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have  sold,  that  is  Android  phones  or  iPhones,  tablets  and  laptops.  Amazon  on  the               

other  hand  reached  100  million  devices  considering  only  the  Smart  Speakers  market,             

where   it   is   dominating.  

 

Let’s  now  check  the  situation  of  the  Smart  Speakers  market  by  analyzing  market  data               

from   the   Q4   of   2019   and   the   relative   comparison   with   Q4   of   2018.  

 

 
Figure   3.2:   Smart   Speakers   global   shipments   comparison   by   vendor   2018   -   2019  

 

According  to  Strategy  Analytics  total  Smart  Speakers  shipments  in  2019  reached            

146.9  units,  that  is  a  70%  increase  from  the  total  of  86  million  units  shipped  in  2018.                  

What  are  the  reasons  behind  these  staggering  numbers?  There  isn’t  a  single  answer              

but  a  mix  of  events  that  are  favoring  the  adoption  of  these  devices.  Consumers               

demand  is  still  high,  with  new  and  better  devices  launched  on  the  market  many               

people  still  buy  them  and  request  for  better  and  updated  products.  On  the  other  hand                

there  is  a  “penetration  war”  between  Smart  Speakers  brands,  speci�ically  the  ones             

with  the  most  market  share  (Amazon,  Google,  Baidu,  Alibaba  and  Xiaomi)  where  they              

sell  their  products  underpriced  or  just  give  it  away  with  a  bundle  of  other  services                

(Google   gives   away   his   product   in   a   partnership   with   YouTube   or   Spotify).  

 

Going  back  to  the  table,  there  are  many  interesting  trend  that  are  worth  to  point  out                 

and   discuss:  

 

- During  Q4  of  2019  Amazon  shipped  15.8  million  products,  thus  obtaining  a             

28.3%  market  share  and  consolidating  the  top  spot  globally  in  the  Smart             

Speakers  market.  Google  follows  with  a  24.9%  market  share  and  Baidu  gets             
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the  third  spot  even  if  it  is  way  far  from  the  top  two  with  a  10.6%  market  share.                   

It  is  worth  it  to  point  out  again  that  while  many  brands  on  this  table  already                 

had  Voice  Assistants  on  their  products  (Smartphones,  Laptops,  Tablets),          

Amazon  was  able  to  conquer  the  top  spot  in  the  market  due  to  the  �irst  mover                 

advantages  and  product  superiority,  even  if  nowadays  there  isn’t  much           

difference  anymore  between  Google  and  Amazon.  The  value  added  bonus  from            

Amazon  derives  from  skills  that  will  be  thoroughly  analyzed  in  the  next             

chapters.  

 

- If  we  look  at  year  on  year  growth  we  immediately  notice  an  incredible  growth               

from  the  Chinese  brands,  with  Baidu  at  171%,  Xiaomi  at  167%  and  Alibaba  at               

94%.  Collectively  they  have  shipped  more  units  than  Amazon.  If  we  put  them              

all  together  they  registered  a  134%  year  on  year  growth,  posing  a  serious              

threat  to  the  actual  market  leaders  Amazon  and  Google  since  the  latter's             

growth  is  only  around  20%.  These  numbers  are  important  but  must  be             

interpreted:  the  impacts  on  competition  between  Chinese  and  Western  brands           

may  be  minimal  since  Amazon  doesn’t  sell  in  China  and  Chinese  brands  don’t              

sell  in  the  countries  where  Amazon  already  has  high  penetration.  Xiaomi  is             

even  partnering  with  Google,  Apple  and  Amazon  to  offer  their  Voice  Assistants             

on   a   Xiaomi   Speaker   solely   for   the   Indian   market.  

 

- Apple  often  passes  unnoticed  in  the  shadow  of  Google  and  Amazon  for  simple              

reasons.  It  was  nonetheless  able  to  see  growth  but  it  is  always  employing  the               

typical  Apple’s  formula  and  it  continues  to  prove  successful  even  with  a             

technologically  inferior  product.  Apple’s  HomePod  offers  the  best  audio  quality           

but  not  the  best  functions,  it  is  still  able  though  to  get  a  piece  of  the  pie  thanks                   

to  its  simplicity  and  positioning  as  a  “design”  object  and  not  only  a  useful               

technological  device.  The  price  is  around  350  US  Dollars,  and  while  its             

competitors  offer  products  around  the  same  price  range  they  also  offer  well             

performing   products   for   much   much   less.  
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3.1			Market			Value		
 

We  have  talked  about  how  the  pie  is  shared  by  many  brands  and  their  relative                

superiority  and  territoriality,  but  we  have  not  yet  de�ined  how  big  the  pie  is.  There  are                 

many  regressions,  more  or  less  generous,  but  nonetheless  the  trend  is  extremely             

positive  for  the  market,  con�irming  the  product  to  be  in  the  early  majority  phase  of                

the   product   cycle.   Let’s   analyze   the   following   table:  

 
Figure   3.3:   Smart   Speakers   market   value   projection  

 

The  market  already  reached  a  multibillion  dollar  value  in  2016,  only  two  years  after               

the  release  of  the  �irst  smart  speaker  on  the  market,  and  considering  the  complexity               

of  the  product  and  the  dif�iculties  of  adoption  by  early  consumers  it  is  a  very                

interesting  result,  sign  that  the  early  brands  tried  to  push  their  own  Smart  Speaker  as                

much  as  possible  to  gain  market  share.  With  time  prices  dropped  and  this  favored               

even  more  the  adoption  by  consumers  that  were  now  starting  to  be  willing  to  try  the                 

new  technology  for  such  a  reasonable  price  (around  50$  or  even  less  proved  to  be                

affordable).  
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From  2019  to  2020  the  market  value  for  Smart  Speakers  increased  from  15.6  billion  $                

to  19.6  billion  $,  a  25%  annual  increase  in  market  value  that  will  eventually               

determine   a   35.5   billion   $   value   in   2025.   

 

3.2			Market			penetration		
 

It’s  always  good  to  talk  about  numbers  but  many  times  they  are  not  representative               

enough  of  the  full  picture.  We  started  by  introducing  brands,  their  market  shares  and               

the  total  value  of  the  Smart  Speakers  market.  To  go  on  with  the  �low  of  this  document                  

we  will  now  provide  more  data  about  the  penetration  of  this  kind  of  product  in  three                 

main   areas:   USA,   Europe   and   China.  

 

Market			penetration			-			USA	 

 

 
Figure   3.4:   Market   penetration   in   the   USA   as   of   January   2019  

 

The  USA,  notorious  nowadays  to  be  the  place  from  which  new  innovations  come  from               

thanks  to  the  Silicon  Valley  cluster,  is  already  registering  very  high  adoption  numbers:              
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from  the  data  of  January  2019,  66.4  million  US  adults  have  access  to  a  Smart  Speaker,                 

this  means  more  than  one  in  four  US  adults.  Smart  Speakers  are  not  considered  a                

novelty  anymore  as  they  see  their  adoption  increasing  every  year  at  high  rates.  It  took                

only  4  years  to  reach  25%  adoption  from  the  day  the  �irst  Smart  Speaker  was                

introduced   on   the   market   by   Amazon.  

 

The  main  brands  bought  by  consumers  are  Amazon  and  Google  in  the  majority  of               

cases,   as   we   can   see   from   the   next   chart:  

 

 
Figure   3.5:   Smart   Speakers   market   share   by   brand   in   the   USA   as   of   January   2019  

 

Amazon  has  a  big  lead  on  all  the  other  companies  despite  the  slow  erosion  of  its                 

market  share,  of  which  Google  is  one  of  the  main  factors  since  it  accounts  for  half  of                  

Amazon’s  lost  market  share.  Aside  from  that,  it  is  certainly  bene�icial  for  consumers              

and  for  the  market  in  general  to  have  some  degree  of  competition  since  it  will  lower                 

the  prices  and  boost  the  speed  of  innovation.  In  the  “Other”  category  the  leaders  are                
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Apple  and  Sonos,  and,  even  if  the  non  Amazon  and  Google  brands  managed  to  gain                

some  market  share,  it  is  unlikely  that  they  will  be  a  serious  threat  to  the  two  leaders                  

in   the   upcoming   years.   

 

Market			penetration			-			Europe	 

 

 
Figure   3.6:   Market   penetration   in   Europe   as   of   October   2019  
 

Before  analyzing  this  graph  it  is  convenient  to  mention  the  differences  with  the  data               

taken  into  consideration  for  the  USA  chart.  It  is  in  fact  hard  to  compare  the  two  since                  

the  USA  chart  considers  the  adult  population  while  the  European  graph  concerns  a              
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percentage  of  households.  Moreover  the  European  graph  is  chronologically  closer  to            

the   present   day   because   the   date   of   the   study   refers   to   October   2019.   

Even  without  looking  at  the  numbers,  the  trend  looks  positive  and  on  the  rise,  with                

the  UK  leading  the  pack  of  the  studied  countries  followed  by  Germany.  Ireland  and               

France  are  not  lagging  behind,  it’s  just  that  Smart  Speakers  have  not  been  on  the                

market  for  as  much  time  as  the  UK,  but  they  both  show  extraordinary  growth.  20%                

household  penetration  reached  by  the  UK  in  such  a  short  amount  of  time  (2  or  3                 

years)  is  an  incredible  number  in  the  Smart  Speakers  market,  given  the  complexity  of               

the  product.  In  this  case  it  is  to  thank  the  aggressive  moves  of  the  companies  involved                 

in  the  market,  trying  in  this  early  years  to  establish  their  brand  and  Voice  Assistant  as                 

a  standard  and  thus  pushing  their  products  with  aggressive  campaigns  and  low             

prices.  

The  main  brands  in  Europe  are  the  same  as  the  US,  Amazon  leading  with  Google                

following,  and  together  they  control  almost  90%  of  the  market,  with  other  brands  like               

Apple  that  are  trying  to  erode  more  and  more  market  share  year  on  year.  As  more                 

people  and  households  get  accustomed  to  the  use  of  smart  speakers  (like  in  the  UK                

case)  we  can  predict  the  rise  of  new  opportunities  for  marketers  to  engage  with               

potential   customers,   but   of   this   matter   we   will   talk   in   the   next   chapters.  

 

Market			penetration			-			China	 

 

We  now  move  our  attention  to  another  very  important  market,  not  only  by  the               

numbers,  but  because  there  are  many  other  tech  giants  other  than  the  usual  Amazon               

and  Google  that  are  dominating  their  domestic  market.  In  the  future  those  big              

Chinese  companies  may  start  to  look  at  Europe  and  the  US  as  potential  markets  for                

their  own  Smart  Speakers.  We  have  already  identi�ied  some  of  the  main  Chinese              

brands   before,   so   let’s   look   at   how   their   market   shares   look   like   in   China:  
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Figure   3.7:   Market   penetration   in   China   as   of   April   2019  
 

Let’s  go  in  order.  The  data  refers  to  April  2019  and  it  is  a  forecast  by  Canalys  of  the                    

Chinese  Smart  Speaker  installed  base  between  2018  and  2019.  According  to  the             

forecast  Smart  Speakers  adoption  has  increased  by  166%,  thus  becoming  the  fastest             

growing  Smart  Speaker  market  in  the  world,  followed  also  by  Japan  and  Corea  that               

according  to  Canalys  reached  around  a  130%  increase.  Aside  from  total  numbers  we              

also  have  a  clear  representation  of  the  distribution  of  the  market  share.  Alibaba  with               

its  Tmall  Genie  is  leading  with  around  40%  market  share,  followed  by  Xiaomi’s  Xiao               

Ai  almost  on  par  with  Baidu’s  DuerOS  at  25%  market  share.  Those  are  the  three  main                 

Chinese  brands,  exactly  as  we  have  introduced  before,  leaving  12%  market  share  for              

other  brands.  In  the  end  we  have  seen  that  in  the  US  and  Europe  there  is  a  sort  of                    

duopoly  with  Amazon  and  Google,  while  in  China  there  are  actually  three  brands              

competing  with  high  market  share.  Other  than  that  they  can  be  considered  very              

similar   markets   for   Smart   Speakers   in   terms   of   growth   and   development.  
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3.3	 	Could	 	Smart	 	Speakers	 	be	 	used	 	for	 	Marketing		 	 	 	 	 	 	 	

purposes?		
 

As  the  number  of  Smart  Speakers  users  increases,  so  do  business  opportunities,             

creating  novel  ways  of  interaction  between  businesses  and  consumers.  Developing           

Skills  and  Apps  for  Smart  Speakers  is  becoming  increasingly  important,  especially  for             

big  corporations  that  want  to  establish  a  connection  with  the  consumer  and  have  the               

resources  to  invest  in  such  actions  early  when  the  opportunities  are  not  yet  saturated.               

So,  could  Smart  Speakers  be  used  for  marketing  purposes?  Yes!  De�initely,  and  they              

will  be  used  more  and  more  in  the  future,  even  if  there  is  another  device  that  is  a                   

strong  competitor:  the  smartphone.  As  a  way  to  engage  with  customers,  marketers             

are  more  concerned  with  smartphones  as  many  businesses  still  don’t  have  a  sound              

strategy  like  apps  or  even  advertising  systems.  In  these  cases  Smart  Speakers             

represent  the  next  step.  It  also  depends  heavily  on  the  industry:  if  you  are  a  bank  or  a                   

retailing  company,  there  are  huge  opportunities  in  communicating  with  consumers           

directly  at  their  homes,  being  there  to  offer  solutions  whenever  they  have  a  problem.               

For   other   industries   it   may   not   be   a   top   priority.  

 

3.4			The			diffusion			of			the			Smart			Speakers			Technology		
	

We  understood  that  nowadays  Smart  Speakers  are  not  the  most  important  device  for              

marketers  (the  smartphone  is),  but  they  are  quickly  gaining  ground  as  more  and  more               

companies  are  developing  apps  to  engage  with  their  customers  in  novel  ways.  In  this               

case  it  is  very  useful  to  provide  information  about  the  technology  adoption  life  cycle               

framework,  composed  by  categories  of  people  that  represent  the  degree  of  diffusion             

of   a   given   technology.   The   categories   of   consumers   can   be   described   as   follows:  

 

- Innovators	:  this  category  of  customers  generally  has  a  high  risk  tolerance  and             

is  tech  savvy,  they  want  to  try  new  technologies  even  if  they  could  fail.  They                

have   the   �inancial   resources   to   cover   for   the   possible   failure.  
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- Early		adopters	:  they  can  be  considered  as  “opinion  leaders”,  those  who  wait  a 	             

little  bit  to  have  more  information  about  the  new  technology  and  then  make  a               

more  weighted  decision  to  buy  the  actual  product  to  achieve  the  status  of              

communicators.  

 

- Early	 	majority	:  the  customers  that  acquire  the  technology  after  much  more 	           

time  than  the  previous  categories,  they  need  more  information  to  be  convinced             

so  they  wait  for  the  technology  to  reach  a  certain  degree  of  development.  They               

are   in�luenced   by   opinion   leaders.  

 

- Late	 	majority	:  they  acquire  the  technology  much  later  than  the  average 	           

consumer,  they  can  be  considered  as  skeptics  so  they  are  convinced  only  when              

the   majority   of   society   has   already   acquired   the   innovation.  

 

- Laggards	:  the  last  top  adopt  a  new  technology,  mainly  because  of  an  aversion              

to   change   and   low   �inancial   liquidity.  

 

The  most  important  goal  for  any  new  technology  provider  is  to  “cross  the  chasm”,               

that  means  going  from  early  adopters  to  early  majority.  It  is  very  hard  because  many                

innovations  fail  at  this  attempt,  and  being  successful  in  doing  so  results  in  your               

innovation  to  become  widespread.  So  at  what  point  are  Smart  Speakers?  According  to              

the  following  graph  provided  by  VoiceBotAI,  they  have  already  crossed  the  chasm  for              

both   categories   of   consumers   and   marketers   in   the   US.  
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Figure   3.8:   Smart   Speakers   diffusion   represented   as   an   innovation   framework  

 

In  other  countries  adoption  is  lower  than  the  US  but  de�initely  close  to  enter  the  early                 

majority.  Even  if  the  innovation  is  in  its  infancy  it  is  already  showing  optimistic  results                

thanks  to  the  leading  companies  investing  a  lot  of  money  to  become  market  leaders               

before  their  competitors.  It  is  likely  that  as  more  and  more  new  innovations  are               

added   to   smart   speakers   they   could   be   considered   as   a   long   lasting   innovation.  
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4.			What			are			Alexa			Skills		
	

We  have  largely  talked  about  Smart  Speakers,  it  is  time  we  go  deeper  and  start                

focusing  solely  on  one  speci�ic  device:  Amazon  Alexa.  For  the  purpose  of  this  thesis  it                

is  very  important  to  describe  what  makes  Amazon  Alexa  different  from  its             

competitors:   that   is   mainly   the   “Alexa   Skills”.  

 

With  Alexa  Skills  we  consider  any  action  or  capability  that  Alexa  can  perform,  such  as                

playing  music  or  answering  a  question,  nothing  too  fancy  until  now.  The  important              

part  is  that  Amazon  on  its  website  provides  tons  of  information  on  how  to  create                

custom  skills.  You  can  “teach”  to  your  Alexa  device  anything  you  want  it  to  perform,                

from  simple  tasks  like  playing  a  movie  or  reciting  a  prayer  of  the  day  every  morning  at                  

11.00,  to  more  dif�icult  tasks  like  programming  entire  games  based  on  voice             

commands.  Until  now  it  sounds  very  fancy  and  home  focused,  but  skills  can  be               

shared,  downloaded  or  purchased,  so  yes,  you  could  sell  your  own  skill  for  everyone               

to  use,  so  both  people  and  companies  are  trying  to  exploit  these  new  Skills  to  create                 

something  interesting.  Now  money  and  business  join  the  formula:  in  the  next             

chapters  we  will  discuss  and  �inally  �ind  out  if  it  is  possible  to  create  business  models                 

based   on   the   exploitation   of   alexa   skills   and   how   people   are   doing   it.  

 

4.1			Who			are			Alexa			Skills			developers?		
	

Now  we  know  what  Alexa  Skills  are,  but  we  don’t  know  how  dif�icult  and  expensive  it                 

is  to  develop  one.  These  factors  could  greatly  in�luence  the  “identity”  of  the  general               

Alexa  Skills  developer:  is  it  just  one  person,  or  more  than  one?  Is  it  a  company  or  a                   

private   doing   it   as   a   hobby?   Is   he   looking   for   money   or   is   it   just   for   fun?  

The  quickest  way  to  answer  would  be  that  there  isn’t  a  speci�ic  identity  or  recurrent                

type  of  people,  we  have  instead  to  differentiate  between  independent  developers  and             

companies.  Developing  a  Skill  has  been  made  as  easy  as  possible  by  Amazon,  so  that                

even  people  without  prior  experience  in  programming  can  make  one.  Amazon  also             

provides  the  access  to  all  the  resources  needed  to  help  you  in  the  development,               



40  

without  forgetting  all  the  non-Amazon  tutorials  and  communities  that  you  can  �ind  on              

the  internet.  With  such  an  extensive  amount  of  information  independent  developers            

can  develop  their  own  skill  at  home  without  too  much  trouble,  given  that  their  Skill                

will  not  be  complex  or  with  many  interactions:  that  would  result  in  a  much  more  time                 

consuming  and  expensive  operation.  Generally  the  kinds  of  Skills  that  come  from             

independent  developers  are  quite  similar:  they  either  are  something  personal,  (like            

Alexa  reacting  in  a  speci�ic  way  after  hearing  a  given  word  chosen  by  the  developer),                

or  something  involved  with  domotics.  The  price  for  developing  an  Alexa  Skill  for  a               

single  developer  is  pretty  much  zero,  or  the  cost  of  time  he  decides  to  put  into  it  (if                   

you  already  have  an  idea  about  what  kind  of  Skill  you  want  to  create,  it  could  just  take                   

from  an  hour  to  a  couple  of  days  if  the  Skill  is  simple,  depending  on  how  many                  

information  and  interactions  you  want  to  create).  For  companies  things  are  similar             

but,  of  course,  more  expensive.  If  you  are  a  supermarket  chain  and  want  to  develop  a                 

Skill  you  need  to  integrate  far  more  things  and  offer  much  more  depth  than  a  normal                 

independent  Skill.  You  could  allow  your  customers  to  play  a  game  of  guess  the  price                

on  some  articles  you  sell  and  offer  discounts  or  gift  cards  on  some  instances.               

Moreover  you  need  experienced  engineers  or  developers  to  make  everything  work            

because  you  need  to  integrate  the  possibility  to  purchase  on  app,  to  look  for  speci�ic                

articles,   to   play   the   game,   etc.  

We  understood  that  developing  an  Alexa  Skill  is  doable  by  anyone  thanks  to  the               

amount  of  resources  and  support  that  you  can  �ind  on  the  internet,  however  to  make                

more  complex  skills  we  see  the  costs  starting  to  increase  and  rarely  there  is  a  single                 

developer  behind  it,  but  rather  a  company.  In  the  next  sections  we  will  analyze  many                

examples  of  successful  skills  in  different  �ields  as  well  as  how  many  skills  there  are  in                 

the   world.  
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4.2			How			many			skills			are			there			in			the			world			now?		
	

Alexa  Skills  have  been  available  since  2016,  starting  from  the  US  and  slowly  reaching               

other  countries  whenever  Amazon  was  ready  with  the  proper  infrastructure.  During            

this  time  many  people  started  developing  Skills,  and  this  number  grew  almost             

exponentially  year  on  year,  even  without  counting  Skill  duplicates  (Skills  originally            

made  for  one  country  that  have  then  been  published  also  elsewhere).  Let’s  analyze              

some   data:  

 

 
Figure   4.1:   Total   Alexa   Skills   downloadable   per   country   as   of   September   2019  

 

This  pictures  provides  data  as  of  september  30,  2019,  roughly  three  years  after              

Amazon  release.  It  is  around  that  period  that  Amazon  reported  more  than  one              

hundred  thousand  skills  on  their  platform,  that  are  though  not  evenly  distributed             

between  these  countries.  As  we  can  see,  the  US  and  UK  are  leading  the  pack  mainly                 

because  they  were  simply  the  �irst  and  also  have  the  language  advantage,  thing  that  is                

bene�itting  also  India,  Canasa  and  Australia.  Other  countries  though  are  catching  up             

and  have  a  discrete  availability  of  skills  in  their  own  mother  tongue.  These  countries               

generally  have  lower  numbers  also  because  there  are  less  incentives  for  developers  to              
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create  Skills  for  a  low  number  of  potential  users,  while  instead  using  english  opens               

up   to   a   much   bigger   public.  

 

Let’s   now   see   more   data   about   the   growth   rate:  

 
Figure   4.2:   Total   Alexa   Skills   downloadable   per   country   and   yearly   growth   rate  
 

These  data  are  more  recent  than  the  previous  ones  as  they  refer  to  january  2020.  It  is                  

also  similar  to  the  previous  chart  in  terms  of  numbers  but  it  provides  us  with  totally                 

different  information  to  be  inferred.  As  we  can  see  the  growth  rate  of  Alexa  Skills                

development  is  slowing  down.  The  leaders  in  growth  are  Italy,  Spain  and  Japan,  that               

are  surely  expanding  their  national  offers,  while  the  other  countries  see  a  strange              

decrease   in   growth.  
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Figure   4.3:   New   Alexa   Skills   introduced   in   the   USA   every   year  

 

Looking  at  the  exact  numbers,  growth  before  2019  was  almost  exponential,  but  it              

slowed  down  signi�icantly,  especially  in  “mature”  markets,  as  we  have  seen  from  the              

other  charts  as  well.  In  2017  new  Alexa  skill  per  day  were  51.3,  in  2018  the  number                  

increased  to  85,  while  in  2019  it  sharply  fell  to  38.2.  Why  is  that?  There  are  some                  

explanations:  

 

- We  can  easily  conclude  that  the  number  of  Skills  developed  is  correlated  with              

developers  enthusiasm,  as  time  passes  their  enthusiasm  decreases  and  less           

Skills  are  created.  Also,  once  a  developer  has  published  any  Skill  he  will  spend               

more   time   trying   to   update   and   polish   them.  

 

- Another  explanation  concerns  the  markets  per  se:  currently  there  aren’t           

endless  possibilities  with  an  Amazon  Speaker,  so  growth  of  Skills  cannot  go  on              

endlessly,  it  reaches  a  point  where  Skills  start  to  be  redundant  in  the  activities               
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they  perform.  We  can  refer  to  countries  where  this  happens  as  mature             

countries,  also  because  of  the  high  number  of  Skills  that  they  already  provide  it               

is  harder  for  new  developers  to  come  up  with  ideas  and  actually  reach  the               

public   with   its   new   Skill,   and   this   acts   as   a   disincentive.  

 

- Amazon  offers  rewards  to  developer  that  make  a  successful  Skill,  that  means             

that  it  has  to  reach  a  certain  degree  of  usage  by  the  public  (the  rewards  are                 

pecuniary).  In  2019  though  this  reward  system  has  been  reduced,  this  also             

acts   as   a   disincentive   for   developers.  

 

- It  is  also  true  that  once  the  Skills  option  came  out,  there  was  a  rush  to  their                  

creation,  with  many  people  trying  to  implement  their  own  ideas.  Many  of  these              

people  are  just  hobbyists  that  wanted  to  experiment  with  the  tool  and  created              

very  simple  or  borderline  useless  features.  Now  hobbyists  are  losing  interest            

and  we  are  approaching  a  more  quality  oriented  phase  instead  of  quantity             

oriented   like   Amazon   tried   to   push   until   2019.  

 

In  conclusion,  despite  the  slower  growth  rate  in  2019  there  are  no  negative              

implications,  mature  markets  are  polishing  their  Skills  and  new  ones  are  catching  up              

on  completeness.  Also  the  possible  features  to  be  implemented  in  Skills  are  being              

continuously  expanded  and  updated  by  Amazon  to  favor  a  more  vary  array  of              

possibilities.  In  the  next  section  we  will  talk  about  how  is  it  possible  to  make  money                 

with   Alexa   Skills,   covering   in   particular   all   the   possible   methods.  
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4.3			How			to			make			money			with			Alexa			Skills			
	

As  it  generally  works  with  new  technologies,  there  are  ways  to  exploit  their  early               

diffusion  to  make  some  money:  this  concerns  both  independent  developers  that            

decide  to  spend  more  time  in  creating  Skills,  as  well  as  �irms  that  invest  in  novel  ways                  

of  connecting  with  customers.  There  are  many  ways  of  making  money  through  Alexa              

Skills,  we  will  try  to  cover  them  all  and  provide  a  detailed  analysis  of  the  different                 

cases.  

First  of  all,  it  is  necessary  to  distinguish  the  different  ways  of  obtaining  revenue  from                

Alexa   Skills:  

 

- The	 	Rewarding	 	System	:  Amazon  created  a  rewarding  system  to  boost 	 	         

developers’  willingness  to  create  Skills.  The  way  it  works  is  easy  and             

straightforward,  you  just  need  to  develop  and  publish  any  Skill  that  belongs  to              

a  given  category  (Education,  Games,  Food,  Trivia,  Productivity,  Music…)  and           

you  will  be  rewarded  with  money  every  month  according  to  the  degree  of              

“customer  engagement”.  Customer  engagement  is  a  metric  that  Amazon  uses           

to  evaluate  Skills,  it  is  in�luenced  by  the  number  of  users  and  of  recurring               

users,  as  well  as  the  amount  of  time  spent  using  the  Skill,  the  number  of                

sessions  and  more.  If  the  Skill  quali�ies,  its  developer  will  simply  receive  a  sum               

of  money  every  month  corresponding,  as  we  have  already  mentioned,  to  the             

degree  of  customer  engagement.  The  exact  numbers  are  not  shared  by            

Amazon,  but  it  claims  to  have  handed  over  millions  of  dollars  in  rewards.              

Generally  the  top  Skills  end  up  being  rewarded  between  1.000  $  and  10.000  $               

each  month,  that  is  a  big  enough  incentive  for  anyone  to  start  working  on  a                

personal  Skill  project.  Would  we  recommend  it  as  a  career  path?  Unfortunately             

no.  Nowadays  creating  a  top  notch  Skill  is  very  hard,  the  bar  has  been  set                

higher  and  higher.  Even  if  you  make  it  as  an  independent  developer  you              

probably  cannot  live  off  of  one  Skill,  you  will  have  to  make  more  and  keep                

constantly  updating  the  other  ones  to  not  lose  your  source  of  revenues,  all  of               

this  while  there  are  many  other  people  competing,  it  is  simply  not  worth  the               
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effort.  I  would  personally  recommend  to  try  to  work  on  a  skill  during  a               

weekend  to  see  how  it  is  like  and  learn  more  about  the  process,  but  that  is                 

basically  it,  we  can  look  at  it  as  some  nice  bene�its  for  people  that  invest  time                 

on   their   hobby.  

Example	:  the  story  of  David  Markey  makes  up  for  a  perfect  example,  he  was  a                

student  when  he  purchased  his  �irst  Amazon  Echo,  he  liked  to  try  as  many               

functions  as  he  could.  His  idea  for  a  skill  came  up  from  his  need  of  wanting  to                  

learn  a  new  word  each  day,  he  didn’t  �ind  anything  like  it  on  the  Skills  website                 

so  he  decided  to  make  one  himself.  He  recorded  a  list  of  words  and  their                

meaning,  and  after  some  weeks  of  development  he  launched  the  Skill  “Word  of              

the  Day”  during  early  2017.  The  Skill  was  a  great  success,  it  gained  many               

recurrent  users,  but  when  Amazon  launched  the  rewarding  program  in  May            

2017,  David’s  skill  didn’t  qualify.  He  then  developed  a  second  (“Word  of  the              

Day  Quiz”)  and  a  third  skill  (“Price  it  Right”).  Both  of  them  became  eligible  for                

the  rewarding  program  and  helped  David  a  lot  in  dealing  with  his  expenses              

during  his  student  years,  at  one  point  he  was  receiving  around  10.000  $  a               

month.  Of  of  course  not  everyone  can  make  as  much  money  as  he  did,  in  the                 

end  it  becomes  harder  and  harder  to  live  off  Skills  rewards.  He  sold  his  Skills  to                 

a  company  and  started  working  for  them  as  a  developer,  an  opportunity  that  he               

says  wouldn’t  have  happened  if  it  wasn’t  for  his  experience  with  Alexa  Skills              

programming.  
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Figure   4.4:   Screenshot   of   the   Skill   “Price   It   Right”  

 

- In-Skill		Purchases		(ISP)	:  it  is  easy  to  misunderstand  the  meaning  of  this  title, 	 	            

it  refers  to  buying/selling  digital  goods  and  services  through  Amazon  Skills.  To             

make  it  easy  it  is  almost  the  same  thing  as  in-app  purchases,  you  can  buy  hints                 

for  a  trivia  game,  or  you  can  unlock  special  yoga  lessons  on  a  �itness  Skill.  The                 

way  they  work  and  their  structure  is  very  similar  to  apps,  as  they  have  to                

deliver  free  content  (you  cannot  put  a  Skill  behind  a  paywall,  that  means  that               

all  the  Skills  have  to  be  free,  but  they  can  be  equipped  with  different               

monetization  options),  and  they  have  to  create  ways  for  customers  to  spend             

money  on  the  Skill  without  ruining  the  experience  of  the  free  part  of  the  Skill.                

We  can  distinguish  three  main  types  of  in-Skill  purchasing: one-time	         	
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purchases	  (the  customer  pays  once  to  unlock  one  type  of  premium  content  for              

the  entire  life  of  the  skill), subscriptions	 (the  customer  unlocks  all  the       	      

premium  content  for  a  period  of  time),  and consumables	(the  customer  gains         	    

access  to  a  piece  of  premium  content  and  it  is  depleted  after  use).  As  already                

mentioned,  if  you  are  able  to  leverage  on  customers  interest  in  the  Skill  this               

could  prove  an  optimal  way  of  gaining  money  with  Skills.  We  can  say  that  this                

is  the  most  diffused  way  because  of  the  complementarity  with  the  services  that              

many  �irms  already  sell,  we  will  talk  again  about  this  topic  in  the  next  sections                

because  it  is  one  of  the  fundamental  parts  for  the  creation  of  a  viable  business                

model   for   Alexa   Skills.  

Examples	:  a  good  example  of  the  one-time  purchases  category  could  be  the             

Spanish  skill  “VeoVeo”,  a  popular  voice  game  that  allows  you  to  unlock  more              

spaces  to  play  with  an  in-skill  purchase.  For  the  subscription  category  there             

are  many  similar  options,  a  simple  one  could  be  “Hypnotherapist  Skill”  which             

offers  some  therapy  sessions  for  free  and  the  possibility  to  access  all  of  the               

available  therapies  by  paying  a  monthly  fee.  For  the  consumables  category            

instead  we  could  talk  about  any  trivia  or  quiz  Skill  that  offers  hints  to  grasp  the                 

solution  easily.  A  good  example  could  be  “Yes  Sire”,  a  popular  game  also  on               

smartphones  where  you  have  to  make  dif�icult  choices  that  will  impact  the             

length  of  your  reign;  you  can  acquire  extra  lives  with  real  money  if  you  make                

the   wrong   choices   and   wish   to   keep   playing   the   same   round.  
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Figure   4.5:   Screenshot   of   the   Skill   “Yes   Sire”  

 

- Amazon	 	Pay	:  available  since  2018,  it  is  probably  the  most  anticipated  and 	            

“exploitable”  option  on  this  list,  Amazon  Pay  allows  companies  to  sell  real             

products  to  customers  through  Skills,  any  item  really,  like  �lowers,  food,            

concert  tickets,  clothes  and  more.  There  are  many  bene�its  for  companies            

associated  with  this  method,  as  they  don’t  need  to  be  a  seller  on  Amazon,  they                

can  sell  directly  to  the  customer.  Companies  have  to  register  as  an  Amazon  Pay               

Merchant  to  enable  Amazon  Pay,  it  is  very  easy  since  the  system  will  also  be                

linked  with  the  company’s  existing  CRM  and  Sales  Management  in  order  to             

manage  the  process  as  thoroughly  as  possible.  Of  course  Amazon  applies  a             

transaction  fee,  but  it  is  generally  very  low,  depending  on  the  region.  It  is  both                

�lat  and  percentage  based  (30  cents  as  an  authorisation  fee  and  2.9%  of  the               

total   transaction   value   in   the   US).  

Example	:  the  Skill  Atom  Tickets  allows  its  users  to  ask  what  movies  are  played               

nearby  and  offers  the  possibility  to  buy  the  tickets  in  advance  without  leaving              
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the  Voice  Skill.  The  customers  will  then  receive  their  tickets  on  their  email              

address.  

 
Figure   4.6:   Screenshot   of   the   Skill   “Atom   Tickets”  
 

4.4			Voice			Commerce:			a			game			changer?		
	

In  regard  to  the  ways  of  making  money  through  Alexa  Skills,  Amazon  Pay  offers  the                

least  used  option  nowadays,  but  also  the  one  with  the  highest  potential.  From  the               

data  showed  in  the  previous  sections  we  know  that  only  a  small  percentage  of  users                

chooses  to  make  a  purchase  through  Smart  Speakers,  but  this  trend  is  set  to  increase                

signi�icantly  in  the  future.  Before  explaining  why,  let’s  �irst  explain  what  we  mean              

with   Voice   Commerce   and   what   are   its   strengths   and   weaknesses.   

 

What	 	is		Voice		Commerce	?  As  you  could  have  probably  guessed,  Voice  Commerce  is 	 	 	           

all  about  using  Voice  commands  to  buy  products  and  services  online  through  a  Smart               
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Speaker.  In  other  words  it  helps  reducing  the  dependency  on  hardware  like  keyboards              

or  screens  to  allow  users  to  quickly  buy  what  they  need.  This  works  with               

smartphones  too,  but  in  that  case  it  is  just  a  common  web  query  that  will  display  the                  

results,  with  Smart  Speakers  instead  we  talk  about  instantly  buying/reordering           

something  that  has  presumably  already  have  been  bought  before,  allowing  for  much             

quicker  interactions  and  opportunities  in  both  the  B2C  and  B2B  sectors.  Concerning             

Amazon   we   can   say   that   its   Voice   Commerce   option   is   represented   by   Amazon   Pay.  

 

How	 	popular	 	is	 	Voice	 	Commerce	?  While  Smart  Speakers  are  very  popular  and  still 	 	 	 	          

rising  thanks  to  the  aggressive  promotions  of  the  companies  involved,  Voice            

Commerce  doesn’t  seem  to  be  that  widespread  yet.  According  to  the  use  frequency              

table  that  we  displayed  at  the  beginning  of  this  paper,  the  purchasing  activity  is               

actually  ranked  last.  As  a  matter  of  fact,  many  people  spend  money  through  Smart               

Speakers,  but  generally  real  goods  are  not  the  most  favourite  items  where  users  set               

their  eyes  onto.  Is  it  because  they  are  not  used  to  it,  or  because  it  is  not  the  most                    

comfortable  way  to  make  a  purchase?  We  will  analyze  better  the  bene�its  and              

challenges   in   the   next   sections.  

 

Voice	 	Commerce	 	problems	 	and	 	limitations	:  aside  general  problems  and 	 	 	 	      

limitations  of  Smart  Speakers  which  we  have  already  pointed  out  previously  (like             

communication  issues,  privacy  concerns…),  there  are  some  problems  directly  linked           

with  Voice  Commerce. Knowledge		gap	 is  the  most  common  one,  it  happens  when  the    	           

owner  of  a  Smart  Speaker  does  not  know  what  are  the  full  capabilities  of  the  device,                 

consequently  underestimating  its  potential  and  ending  up  underusing  it.  Another           

common  issue  revolves  around trust	,  if  we  think  about  the  beginning  of  ecommerce              

on  the  web  as  well,  many  people  would  advise  not  to  buy  anything  online  but  instead                 

going  to  the  physical  shop.  E  Commerce  was  quick,  it  removed  some  steps  from  the                

original  buying  experience  (like  the  time  needed  to  physically  go  to  the  store).  Voice               

Commerce  is  the  same  thing,  it  is  new  and  it  is  removing  another  step  from  the  buying                  

experience,  that  for  itself  is  a  huge  bene�it,  but  also  a  limitation  since  many  people                

�ind  it  harder  to  trust  the  new  process.  Strictly  correlated  with  what  has  just  been  said                 

is  the  limitation  on what		you		can		buy	:  buying  with  voice  is  perfect  for  small  items  or     	 	 	           
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for  reordering,  but  it’s  way  harder  for  companies  to  sell  a  complicated  product  or  just                

anything   that   is   not   already   familiar   for   consumers.  

 

Voice		Commerce		bene�its	:  limitations  are  not  all  bad  and  are  de�initely  not  stopping 	 	            

the  rise  of  Voice  Commerce,  some  of  its  peculiar  features  will  make  it  an  important                

part  for  the  business  of  many  �irms.  The  most  straightforward  bene�its  are             

convenience	and speed	for  instance.  The  new  technology  is  so  easy  to  use  that  you 	  	             

can  buy  something  while  doing  any  unrelated  activity,  exactly  when  you  feel  the  need               

to  (you  are  cooking  and  you  notice  that  you  are  using  the  last  packet  of  pasta,  ask                  

Alexa  to  order  some  more).  Moreover,  you  don’t  have  to  �ill  in  any  information  or  do                 

any  other  task,  everything  gets  done  very  quickly.  A  bene�it  for  companies  (and  not               

the  only  one)  concerns data	 	tracking	.  Companies  can  collect  data  on  consumer     	        

behavior  to  then  use  it  to  further  polish  their  service  and  testing  different  strategies.               

As  we  have  just  talked  about  in  the  limitations  section,  there  are  two  main  areas                

where  Voice  Commerce  has  an  incredible  potential:  the  highest  potential  is            

represented  by  the  category  of Low		Involvement		Products	,  such  as  all  the  products      	 	       

where  the  consumer  does  not  need  to  think  much  before  buying  it.  For  instance  more                

complex  products  require  a  longer  time  for  the  consumer  between  when  they  see  it               

and  when  they  buy  it  (like  a  car,  a  smartphone…),  while  low  involvement  products  are                

generally  simpler  and  of  everyday  use  (speci�ic  foods,  toilet  paper,  soap…).  Since             

these  items  are  generally  inexpensive,  are  used  a  lot  and  are  habitually  bought  by  the                

consumer,  it  could  be  much  much  quicker  to  order  them  through  Voice  Commerce  and               

receiving  them  directly  at  your  house  the  next  day.  Another  incredibly  high  potential              

opportunity  has  the  same  background  reasoning,  but  it  is  applied  to  a  different              

category:  B2B.  Think  about  any  production  plant,  they  generally  produce  the  same             

array  of  items.  What  if  they  could  order  the  components  they  need  with  voice  instead                

of  making  time  consuming  phone  calls.  There  are  already  some  established  �irms  that              

are  experimenting  this  way  of  communication  with  their  habitual  clients  by  setting  up              

a   Skill   that   will   manage   this   kind   of   transactions.  
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4.5			Future			trends		
 

The  “how  to  make  money  through  Alexa”  section  is  the  base  on  which  every  strategy                

will  then  sustain  itself.  But  are  there  any  other  actual  functions  or  is  this  all  about                 

how  to  make  money  at  this  point  in  time?  Actually  it  is.  For  the  moment…  As  we                  

mentioned  many  times  in  this  document,  Voice  Technology  is  still  in  its  infancy  and               

the  possibilities  nowadays  are  very  limited  to  what  they  could  be  in  �ive  years  from                

now.  Even  if  we  said  everything,  nothing  stops  us  from  speculating  about  the  future,               

as  there  are  many  “candidates”  of  what  could  be  implemented.  The  most  debated              

topic  is  de�initely advertising	:  on  Amazon  Skills  (that,  to  recall,  are  free),  Amazon              

doesn’t  allow  any  advertising  in  order  to  safeguard  customer  experience.  The  fact  is              

that  advertising  is  the  greatest  source  of  revenue  for  digital  companies  (roughly  80%              

of  Google’s  revenue  comes  from  advertising  on  its  search  function)  and  it  also  is  one                

of  the  greatest  ways  for  companies  to  promote  themselves  and  acquire  new             

customers.  For  today’s  Alexa  Skills  it  is  hard  for  companies  to  gain  new  customers,  it                

is  much  easier  instead  to  nurture  already  interested  pro�iles,  to  give  them  an  easier               

and  quicker  way  to  conversion.  Skills  are  not  yet  ready  to  be  used  for  mass  marketing                 

even  if  they  already  are  very  diffused  technology.  In  the  future  it  is  likely  that                

advertising  will  appear  on  Amazon  Skills,  and  if  not  direct  advertising  as  we  and  �irms                

intend,  it  will  be  more  on  the  side  of behavioral	 	data	.  It  is  easy  for  Alexa  to  ask  a          	          

question  to  a  user,  and  their  answers  could  prove  decisive  for  a  company  that  wants                

to  invest  in  a  particular  �ield.  Even  if  the  future  is  uncertain,  we  can  say  something  for                  

sure:  companies  that  already  have  a  strong  presence  within  voice  technology  will             

have  a  clear  advantage  whenever  a  new  feature  comes  out,  let  it  be  ads  or  something                 

else.  

Amazon  is  pursuing  an  evident  pattern,  they  follow  the  textbook  way  for  creating  a               

standard  with  a  new  disruptive  technology:  as  of  now  they  have  focused  their              

attention  on  expanding  the  customer  base  as  much  as  possible,  with  aggressive             

promotion  and  rewards.  As  the  customer  base  keeps  growing,  becomes  mature,  and             

voice  technology  grows,  they  will  introduce  more  and  more  features  to  make  their              

“product”   (the   Skills   rather   than   the   device)   a   true   champion.  
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�æ ��� �̃‡�•�����™�‹�–�Š�‘ �—�–�������•�‹�Ž�Ž�•�á�����Š�ƒ� �̃‹�•�‰�����ƒ�������• �ƒ�”�–�������’ �‡�ƒ�•�‡�”�����ƒ�–�����Š�‘ �• �‡�����…�‘ �—�Ž�†�����„�‡�����Ž�‹��̂‡�����…�Š�ƒ�•�‰�‹�•�‰������̂‘ �”���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�•�‘ �• �‡�����…�ƒ�–�‡�‰�‘ �”�‹�‡�•�����‘ � �̂����’ �‡�‘ �’ �Ž�‡�ä������ �•�����”�‡�’ �‘ �”�–�‡�†�����‹�•�����–�Š�‡�����‹�•�‹�–�‹�ƒ�Ž�����•�‡�…�–�‹�‘ �•�•�����‘ � �̂����–�Š�‹�•�����†�‘ �…�—�• �‡�•�–�á���� �� �� �� �� �� �� �� �� �� �� �� ��

� �̃—�Ž�•�‡�”�ƒ�„�Ž�‡�����’ �‡�‘ �’ �Ž�‡�����Ž�‹�•�‡�����‡�Ž�†�‡�”�•�����‘ �”�����•�‘ �• �‡�‘ �•�‡�����™�‹�–�Š�����†�‹�•�ƒ�„�‹�Ž�‹�–�‹�‡�•�����…�‘ �—�Ž�†����� �̃‡�”�›�����• �—�…�Š���� �� �� �� �� �� �� �� �� �� ��
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�–�”�ƒ�…�•�•�����›�‘ �—�”�����’ �”�‘ �‰�”�‡�•�•�ä������ �•�‹�†�‡����� �̂”�‘ �• �����–�Š�‹�•�����‘ �•�‡�����–�Š�‡�”�‡�����ƒ�”�‡�����•�‘ �����• �ƒ�•�›�����‘ �–�Š�‡�”�•�����‘ � �̂ �̂‡�”�‹�•�‰���� �� �� �� �� �� �� �� �� �� �� �� ��

�• �‡�†�‹�–�ƒ�–�‹�‘ �•�á�� ���ƒ�•�†�� ���›�‘ �‰�ƒ�ä�� ���� �•�‡�� ���• �‘ �”�‡�� ���‹�•�–�‡�”�‡�•�–�‹�•�‰�� �����•�‹�Ž�Ž�� ���‹�•�� �� �Š�ƒ�–�� ���–�‘ �� �����š�’ �‡�…�–���á���� �� �� �� �� �� �� �� �� �� ��

�…�‘ �• �’ �Ž�‡�–�‡�Ž�›�����†�‡�•�‹�‰�•�‡�†�����–�‘ �����Š�ƒ�•�†�����‘ �—�–�����–�‹�’ �•�����–�‘ �����‡�š�’ �‡�…�–�ƒ�•�–�����’ �ƒ�”�‡�•�–�•�����‰�‹� �̃‡�•�����–�Š�‡�����†�—�‡�����†�ƒ�–�‡���� �� �� �� �� �� �� �� �� �� �� �� ��

�’ �”�‘ � �̃‹�†�‡�†�������„�›�������–�Š�‡�������—�•�‡�”�ä����
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�	�‹�‰�—�”�‡�������v�ä�{�ã�������	�”�‘�• �������–�Š�‡�������Ž�‡��̂–�á�������–�Š�‡���������•�‹�Ž�Ž�•�������ò�	�‹�–�� �‹�–�á�������y�������� �‹�•�—�–�‡�������� �‘�”�•�‘�—�–�á�������� �Š�ƒ�–�������–�‘�������� �š�’ �‡�…�–�ó����

��

�� �—�•�‹�…�������ƒ�•�†���������‘ �—�•�†����

��

�æ ���Š�‹�•�����•�Š�‘ �—�Ž�†�����„�‡�����–�Š�‡�����–�‘ �’ �����…�ƒ�–�‡�‰�‘ �”�›�����‹�•�����–�Š�‡�����Ž�‹�•�–�����„�‡�…�ƒ�—�•�‡�����–�Š�‡�����™�Š�‘ �Ž�‡�����†�‡� �̃‹�…�‡�����‹�†�‡�ƒ�����‹�•���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�„�ƒ�•�‡�†�����‘ �•����� �̃‘ �‹�…�‡�����ƒ�•�†�����•�‘ �—�•�†�ä������ �•�����ƒ�����• �ƒ�–�–�‡�”�����‘ � �̂�����̂ƒ�…�–�����™�‡�����…�ƒ�•�����Ð�‹�•�†�����ƒ����� �̃ƒ�•�–�����ƒ�”�”�ƒ�›�����‘ � �̂����•�‹�• �’ �Ž�‡���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�›�‡�–�����’ �‘ �’ �—�Ž�ƒ�”�����•�•�‹�Ž�Ž�•�����–�Š�ƒ�–�����ƒ�”�‡�����ƒ�„�Ž�‡�����–�‘ �����• �ƒ�•�‡�����›�‘ �—������̂‡�‡�Ž�����Ž�‹�•�‡�����›�‘ �—�����Š�ƒ� �̃‡�����„�‡�‡�•�����–�‡�Ž�‡�’ �‘ �”�–�‡�†���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�‡�Ž�•�‡�™�Š�‡�”�‡�ä�� �����–�� ���‹�•�� ���–�Š�‡�� ���…�ƒ�•�‡�� ���‘ � �̂� ���Ž�‡�‡�’ �� �����‘ �—�•�†�•�ã�� ���� �Š�—�•�†�‡�”�•�–�‘ �”�• �� �����‘ �—�•�†�•���á�� ���ƒ�•���� �� �� �� �� �� �� �� �� �� ��

�‹�•�…�”�‡�†�‹�„�Ž�›�����’ �‘ �’ �—�Ž�ƒ�”�����•�•�‹�Ž�Ž�����–�Š�ƒ�–�����’ �Ž�ƒ�›�•�����ƒ�����”�‡�Ž�ƒ�š�‹�•�‰�����•�ƒ�–�—�”�ƒ�Ž�����–�—�•�‡�����‹�•�����Ž�‘ �‘ �’ �ä�������Š�‡�”�‡�����ƒ�”�‡���� �� �� �� �� �� �� �� �� �� �� �� ��

�• �ƒ�•�›�����‘ �–�Š�‡�”�������•�‹�Ž�Ž�•�����‘ �’ �–�‹�‘ �•�•������̂‘ �”�����ƒ�•�›�����”�‡�Ž�ƒ�š�‹�•�‰�����•�‘ �—�•�†�����›�‘ �—�����• �ƒ�›�����†�‡�•�‹�”�‡�á����� �̂”�‘ �• �����ƒ���� �� �� �� �� �� �� �� �� �� �� �� ��

�Ð�‹�”�‡�’ �Ž�ƒ�…�‡�����–�‘ �����ƒ�����”�ƒ�‹�•��̂‘ �”�‡�•�–�ä�������•�����–�Š�‹�•�����…�ƒ�–�‡�‰�‘ �”�›�����™�‡�����…�‡�”�–�ƒ�‹�•�Ž�›�����†�‘ �•�ï�–�����Ð�‹�•�†�����ƒ�• �„�‹�‡�•�–�����•�‡�–�–�‹�•�‰���� �� �� �� �� �� �� �� �� �� �� �� ��

�•�‘ �—�•�†�•�����‘ �•�Ž�›�á�����„�—�–�����ƒ�Ž�•�‘ �����• �ƒ�•�›�����‘ �–�Š�‡�”�����—�•�‡��̂—�Ž�����ƒ�•�†�����‹�•�–�‡�”�‡�•�–�‹�•�‰�������•�‹�Ž�Ž�•�����Ž�‹�•�‡���� �—�†�‹�„�Ž�‡���á�����ƒ�•���� �� �� �� �� �� �� �� �� �� �� �� ��

�� �• �ƒ�œ�‘ �•�����‘ �™�•�‡�†�����…�‘ �• �’ �ƒ�•�›�����–�Š�ƒ�–�����’ �”�‘ � �̃‹�†�‡�•�����ƒ�…�…�‡�•�•�����–�‘ �����ƒ�—�†�‹�‘ �„�‘ �‘ �•�•�ä�����	�‘ �”�����–�Š�‡�����•�‹�†�•���� �� �� �� �� �� �� �� �� �� ��

�‹�•�•�–�‡�ƒ�†�����™�‡�����Š�ƒ� �̃‡�����• �ƒ�•�›�����‘ �–�Š�‡�”�����ƒ� �̃ƒ�‹�Ž�ƒ�„�Ž�‡�������•�‹�Ž�Ž�•�����Ž�‹�•�‡�����Š�‘ �”�–������ �‡�†�–�‹�• �‡�������–�‘ �”�›���á�����ƒ����� �̃‡�”�›���� �� �� �� �� �� �� �� �� �� �� �� ��

�’ �‘ �’ �—�Ž�ƒ�”�������•�‹�Ž�Ž�����–�Š�ƒ�–�����…�ƒ�•�����ƒ�Ž�•�‘ �����–�‡�Ž�Ž�����’ �‡�”�•�‘ �•�ƒ�Ž�‹�œ�‡�†�����•�–�‘ �”�‹�‡�•�����™�‹�–�Š�����–�Š�‡�����•�ƒ�• �‡�����‘ � �̂����›�‘ �—�”���� �� �� �� �� �� �� �� �� �� �� �� ��

�…�Š�‹�Ž�†�ä����
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��

�� �—�–�‘ �• �‘ �–�‹� �̃‡�������ƒ�•�†�������� �”�ƒ� �̃‡�Ž����

��

�æ �� �ƒ�•�›�����’ �‡�‘ �’ �Ž�‡�����„�‡�Ž�‹�‡� �̃‡�����–�Š�ƒ�–�����–�Š�‡������ �—�–�‘ �• �‘ �–�‹� �̃‡�����•�‡�…�–�‘ �”�����™�‹�Ž�Ž�����„�‡�����‘ �•�‡�����‘ � �̂����–�Š�‡�����Ð�‹�”�•�–�����• �‘ �•�–���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�‹�• �’ �ƒ�…�–�‡�†�����„�›����� �̃‘ �‹�…�‡�á������̂‘ �”����� �̃‡�”�›����� �̃ƒ�Ž�‹�†�����”�‡�ƒ�•�‘ �•�•�����„�‡�…�ƒ�—�•�‡�����ƒ�–�����–�Š�‡�����• �‘ �• �‡�•�–�����’ �‡�‘ �’ �Ž�‡���� �� �� �� �� �� �� �� �� �� �� ��

�†�”�‹� �̃‹�•�‰�����…�ƒ�•�•�‘ �–�����ƒ��̂�̂‘ �”�†�����–�‘ �����Ž�‘ �‘ �•�����ƒ�–�����•�…�”�‡�‡�•�•�á�����•�‘ �����ƒ�•�����‹�•�–�‡�‰�”�ƒ�–�‹�‘ �•�����‘ �’ �–�‹�‘ �•�•�����‹�•�…�”�‡�ƒ�•�‡�á���� �� �� �� �� �� �� �� �� �� �� ��

� �̃‘ �‹�…�‡�����…�‘ �• �• �ƒ�•�†�•�����™�‹�Ž�Ž�����„�‡�…�‘ �• �‡����� �̂—�•�†�ƒ�• �‡�•�–�ƒ�Ž�ä�������•�����–�Š�‡����� �̂—�–�—�”�‡�����’ �”�‘ �„�ƒ�„�Ž�›�����†�”�‹� �̃‡�”�•�����™�‹�Ž�Ž���� �� �� �� �� �� �� �� �� �� ��

�•�‘ �–�����„�‡�����•�‡�‡�†�‡�†�����ƒ�•�›�• �‘ �”�‡�á�����„�—�–�����–�Š�‡�����‘ �”�ƒ�Ž�����™�ƒ�›�����‘ � �̂����…�‘ �• �• �—�•�‹�…�ƒ�–�‹�‘ �•�����™�‹�–�Š�����–�Š�‡�����†�‡� �̃‹�…�‡���� �� �� �� �� �� �� �� �� �� �� �� ��

���–�Š�‡�����…�ƒ�”�������™�‹�Ž�Ž�����”�‡�• �ƒ�‹�•�����ƒ�•�����‹�–�����‹�•�����• �—�…�Š�����“�—�‹�…�•�‡�”�����ƒ�•�†�����‡�ƒ�•�‹�‡�”������̂‘ �”�����• �‘ �•�–�����–�ƒ�•�•�•�����Ž�‹�•�‡�����•�‡�–�–�‹�•�‰���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�• �ƒ�š�‹�• �—�• �����•�’ �‡�‡�†�á�����ƒ�•�•�‹�•�‰�����Š�‘ �™�����Ž�‘ �•�‰�����‹�–�����–�ƒ�•�‡�•�����–�‘ �����”�‡�ƒ�…�Š�����–�Š�‡�����†�‡�•�–�‹�•�ƒ�–�‹�‘ �•�á�����‘ �”�����• �‘ �”�‡���� �� �� �� �� �� �� �� �� �� �� �� ��

�‹�• �’ �‘ �”�–�ƒ�•�–�Ž�›�á�����‘ �„�–�ƒ�‹�•�‹�•�‰�����‹�•��̂‘ �”�• �ƒ�–�‹�‘ �•�����‘ �•�����–�Š�‡�����•�–�”�ƒ�•�‰�‡�����Ž�‘ �‘ �•�‹�•�‰�����•�›�• �„�‘ �Ž�•�����–�Š�ƒ�–�����ƒ�’ �’ �‡�ƒ�”���� �� �� �� �� �� �� �� �� ��

�‘ �•�����–�Š�‡�����•�…�”�‡�‡�•�����™�‹�–�Š�‘ �—�–�����Ž�‘ �‘ �•�‹�•�‰�����ƒ�–�����–�Š�‡�����• �ƒ�•�—�ƒ�Ž�ä������� �̃‡�•�����‹� �̂����™�‡�����ƒ�”�‡�����•�–�‹�Ž�Ž�����ƒ�–�����–�Š�‡����� �̃‡�”�›���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�„�‡�‰�‹�•�•�‹�•�‰�á�����•�‘ �• �‡�����’ �Ž�ƒ�›�‡�”�•�����ƒ�”�‡�����ƒ�Ž�”�‡�ƒ�†�›�����–�ƒ�•�‹�•�‰�����ƒ�†� �̃ƒ�•�–�ƒ�‰�‡�����‘ � �̂����–�Š�‹�•�����•�‡�™�����™�ƒ�›�����‘ � �̂��� �� �� �� �� �� �� �� �� �� �� ��

�…�‘ �•�•�‡�…�–�‹�•�‰�����™�‹�–�Š�����…�—�•�–�‘ �• �‡�”�•�á�����Ž�‹�•�‡���� �„�‡�”�����–�Š�ƒ�–�����–�Š�ƒ�•�•�•�����–�‘ �����‹�–�•�����ƒ�Ž�”�‡�ƒ�†�›�����„�‹�‰������̂ƒ�•�����„�ƒ�•�‡���� �� �� �� �� �� �� �� �� �� �� �� ��

�„�‡�…�ƒ�• �‡�����ƒ�Ž�•�‘ �����ƒ����� �̃‡�”�›�����’ �‘ �’ �—�Ž�ƒ�”�������•�‹�Ž�Ž�ä�������–�����ƒ�Ž�Ž�‘ �™�•�����›�‘ �—�����–�‘ �����„�‘ �‘ �•�����ƒ�•�›�����”�‹�†�‡�����›�‘ �—�����•�‡�‡�†�á�����ƒ�•���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�™�‡�Ž�Ž�����ƒ�•�����…�Š�‡�…�•�����–�Š�‡�����”�ƒ�–�‡�•�����ƒ�•�†�����’ �”�‹�…�‡�•����� �̂”�‘ �• �����‘ �•�‡�����’ �Ž�ƒ�…�‡�����–�‘ �����ƒ�•�‘ �–�Š�‡�”�ä������� �̂����›�‘ �—�����ƒ�”�‡�����• �‘ �”�‡�����‘ � �̂��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�ƒ�����…�ƒ�”������̂ƒ�•�ƒ�–�‹�…�����›�‘ �—�����…�ƒ�•�����†�‡�Ð�‹�•�‹�–�‡�Ž�›�����—�•�‡���� �—�–�‘ �• �ƒ�–�‹�…���á�����‹�–�����’ �Ž�—�‰�•�����‹�•�����‘ �•�����›�‘ �—�”�����…�ƒ�”�����ƒ�•�†���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�…�‘ �Ž�Ž�‡�…�–�•�����ƒ�•�›�����’ �‘ �•�•�‹�„�Ž�‡�����†�ƒ�–�ƒ�����‹�–�����…�ƒ�•�ä�������‘ �—�����…�ƒ�•�����–�Š�‡�•�����ƒ�•�•������ �Ž�‡�š�ƒ�����ƒ�•�›�����‹�•��̂‘ �”�• �ƒ�–�‹�‘ �•�����ƒ�„�‘ �—�–���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�›�‘ �—�”�����…�ƒ�”�á�����Ž�‹�•�‡�����™�Š�‡�”�‡�����‹�–�����‹�•�á�����Š�‘ �™�����• �ƒ�•�›�����•�‹�Ž�‘ �• �‡�–�‡�”�•�����Ž�‡��̂–�����„�‡��̂‘ �”�‡�����”�‡��̂—�‡�Ž�Ž�‹�•�‰�á������̂‘ �”�����Š�‘ �™���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�Ž�‘ �•�‰�����‹�–�����Š�ƒ�•�����„�‡�‡�•�����†�”�‹� �̃‡�•�á�����‡�–�…�ä������ �•�‘ �–�Š�‡�”�����—�•�‡��̂—�Ž�����•�•�‹�Ž�Ž�����…�‘ �•�…�‡�”�•�•�����ƒ�‹�”�’ �Ž�ƒ�•�‡�•�����‹�•�•�–�‡�ƒ�†�á�����™�‡���� �� �� �� �� �� �� �� �� �� �� �� ��

�ƒ�”�‡�����–�ƒ�Ž�•�‹�•�‰�����ƒ�„�‘ �—�–���� �ƒ�›�ƒ�•���á�����™�Š�‡�”�‡�����›�‘ �—�����…�ƒ�•�����•�‡�–�����›�‘ �—�”�����…�Ž�‘ �•�‡�•�–�����ƒ�‹�”�’ �‘ �”�–�����ƒ�•�����†�‡��̂ƒ�—�Ž�–�����ƒ�•�†���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�…�Š�‡�…�•�������ƒ�•�›�������‹�•��̂‘ �”�• �ƒ�–�‹�‘ �•�������‘ �•�������Ð�Ž�‹�‰�Š�–�•�á�������”�‡�•�–�ƒ�Ž�������…�ƒ�”�•�������ƒ�•�†�������Š�‘ �–�‡�Ž�•�ä����
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��

�æ �� �•�‘ �–�Š�‡�”����� �̃‡�”�›�����‹�•�–�‡�”�‡�•�–�‹�•�‰�����…�ƒ�–�‡�‰�‘ �”�›�á�����• �ƒ�‹�•�Ž�›�����„�‡�…�ƒ�—�•�‡�����’ �‡�‘ �’ �Ž�‡�����‡�•�‰�ƒ�‰�‡�†�����‹�•�����–�Š�‹�•�����–�›�’ �‡���� �� �� �� �� �� �� �� �� �� ��

�‘ � �̂����ƒ�…�–�‹� �̃‹�–�‹�‡�•�����‰�‡�•�‡�”�ƒ�Ž�Ž�›������̂‘ �…�—�•�����–�Š�‡�‹�”�����ƒ�–�–�‡�•�–�‹�‘ �•�����‘ �•�����…�‘ �‘ �•�‹�•�‰�á�����•�‘ �����Š�ƒ� �̃‹�•�‰�����•�‘ �• �‡�‘ �•�‡���� �� �� �� �� �� �� �� �� �� ��

�–�‡�Ž�Ž�‹�•�‰�����—�•�����™�Š�ƒ�–�����–�‘ �����†�‘ �����‹�•�����”�‡�ƒ�Ž�����–�‹�• �‡�����™�Š�‹�Ž�‡�����…�‘ �‘ �•�‹�•�‰�����•�’ �‡�‡�†�•�����—�’ �����–�Š�‡�����’ �”�‘ �…�‡�•�•�ä������ �����‰�‘ �‘ �†���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�‡�š�ƒ�• �’ �Ž�‡�����‹�•�����–�Š�‡�������•�‹�Ž�Ž���� �Ž�Ž�”�‡�…�‹�’ �‡�•���á�����†�‡� �̃‡�Ž�‘ �’ �‡�†�����ƒ��̂–�‡�”�����–�Š�‡�����™�‡�„�•�‹�–�‡�����–�Š�ƒ�–�����‘ � �̂ �̂‡�”�•�����• �‘ �”�‡���� �� �� �� �� �� �� �� �� �� �� ��

�–�Š�ƒ�•�� ���x�r�ä�r�r�r�� ���”�‡�…�‹�’ �‡�•�á�� ���ƒ�•�†�� ���™�‹�Ž�Ž�� ���Š�‡�Ž�’ �� ���›�‘ �—�� ���…�‘ �‘ �•�‹�•�‰�� ���‘ �”�� ���•�‡�•�†�� ���ƒ�Ž�Ž�� ���–�Š�‡�� ���—�•�‡��̂—�Ž���� �� �� �� �� �� �� �� �� �� �� �� ��

�‹�•��̂‘ �”�• �ƒ�–�‹�‘ �•�����–�‘ �����›�‘ �—�”�����’ �Š�‘ �•�‡�ä�����	�‘ �”�����• �‘ �”�‡�����–�ƒ�”�‰�‡�–�‡�†�����–�‹�’ �•�����‹�•�•�–�‡�ƒ�†�����ƒ�����‰�‘ �‘ �†�������•�‹�Ž�Ž�����‡�š�ƒ�• �’ �Ž�‡���� �� �� �� �� �� �� �� �� �� �� �� ��

�…�‘ �—�Ž�†�����„�‡���� �‡�ƒ�–�� �—�–�Ž�‡�”���á�����–�Š�ƒ�–�����™�‹�Ž�Ž�����’ �”�‘ � �̃‹�†�‡�����–�Š�‡�����‡�š�ƒ�…�–�����–�‡�• �’ �‡�”�ƒ�–�—�”�‡�����ƒ�–�����™�Š�‹�…�Š�����–�‘ �����…�‘ �‘ �•���� �� �� �� �� �� �� �� �� �� �� �� ��

�›�‘ �—�”�����• �‡�ƒ�–�á�����’ �”�‘ � �̃‹�†�‡�†�����–�Š�ƒ�–�����›�‘ �—�����‡�•�–�‡�”�����–�Š�‡�����”�ƒ�”�‹�–�›�����ƒ�•�†�����–�›�’ �‡�����›�‘ �—�����Š�ƒ� �̃‡�ä�����	�‘ �”�����–�Š�‡���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�›�‘ �—�•�‰�‡�”�����ƒ�—�†�‹�‡�•�…�‡�����–�Š�‡�”�‡�����ƒ�”�‡�����—�•�‡��̂—�Ž�������•�‹�Ž�Ž�•�����Ž�‹�•�‡���� �‹�š�‘ �Ž�‘ �‰�‹�•�–���á�����ƒ�������•�‹�Ž�Ž�����–�Š�ƒ�–�����‰�‹� �̃‡�•�����–�Š�‡���� �� �� �� �� �� �� �� �� �� �� �� ��

�”�‡�…�‹�’ �‡�����‘ � �̂����ƒ�•�›�����†�”�‹�•�•�á�����‘ �”�����‹�–�����…�ƒ�•�����Š�‡�Ž�’ �����›�‘ �—�����„�›�����–�‡�Ž�Ž�‹�•�‰�����›�‘ �—�����™�Š�‹�…�Š�����†�”�‹�•�•�����›�‘ �—�����…�ƒ�•�����• �ƒ�•�‡���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

��̂‘ �”�����–�Š�‡�����†�”�‹�•�•�•�����›�‘ �—�����ƒ�Ž�”�‡�ƒ�†�›�����Š�ƒ� �̃‡�����ƒ�–�����Š�ƒ�•�†�ä������ �Ž�•�‘ �����–�Š�‹�•�����…�ƒ�–�‡�‰�‘ �”�›�����Š�ƒ�•�����„�‡�‡�•����� �̃‹�…�–�‹�• �����‘ � �̂��� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�‘ �•�‡�����„�‹�‰�����…�Š�ƒ�‹�•�á�����‹�•�����–�Š�‹�•�����…�ƒ�•�‡�����‹�–�����‹�•���� �‘ �• �‹�•�‘�ï�•���ä�������–�•�������•�‹�Ž�Ž�����‹�•����� �̃‡�”�›�����‹�•�–�‡�”�‡�•�–�‹�•�‰�����™�Š�‹�Ž�‡�����ƒ�–���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�–�Š�‡�����•�ƒ�• �‡�����–�‹�• �‡�����„�‡�‹�•�‰�����“�—�‹�–�‡�����•�‹�• �’ �Ž�‡�ã�����›�‘ �—�����…�ƒ�•�����‘ �”�†�‡�”�����’ �‹�œ�œ�ƒ�•�����–�‘ �����„�‡�����†�‡�Ž�‹� �̃‡�”�‡�†�����ƒ�–�����›�‘ �—�”���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�Š�‘ �• �‡�����‹�•�����Ž�‹�–�‡�”�ƒ�Ž�Ž�›�����s�r�����•�‡�…�‘ �•�†�•�á�����–�”�ƒ�…�•�����‹�–�����†�‘ �™�•�����ƒ�•�†�����•�ƒ� �̃‡�����›�‘ �—�”������̂ƒ� �̃‘ �”�‹�–�‡�����‘ �”�†�‡�”�•�����–�‘ ���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�‘ �”�†�‡�”�������–�Š�‡�• �������ƒ�‰�ƒ�‹�•�������‡� �̃‡�•��������̂ƒ�•�–�‡�”�ä����
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��

�æ �� �Š�‡�•�����–�ƒ�Ž�•�‹�•�‰�����ƒ�„�‘ �—�–�������• �ƒ�”�–�������’ �‡�ƒ�•�‡�”�•�����ƒ�•�†�����†�‘ �• �‘ �–�‹�…�•�á�����’ �‡�‘ �’ �Ž�‡�����ƒ�Ž�™�ƒ�›�•�����–�Š�‹�•�•�����ƒ�„�‘ �—�–�����ƒ���� �� �� �� �� �� �� �� �� �� �� ��

��̂‡�™�� ���–�Š�‹�•�‰�•�����Ž�‹�•�‡�����…�‘ �•�–�”�‘ �Ž�Ž�‹�•�‰�����Ž�‘ �…�•�•�á�����Ž�‹�‰�Š�–�•�����ƒ�•�†�����•�• �ƒ�”�–�����†�‡� �̃‹�…�‡�•�����™�‹�–�Š����� �̃‘ �‹�…�‡�ä�������•���� �� �� �� �� �� �� �� �� �� �� ��

�”�‡�ƒ�Ž�‹�–�›�å�����–�Š�‡�”�‡�����‹�•�•�ï�–�����ƒ�…�–�—�ƒ�Ž�Ž�›�����• �—�…�Š�����• �‘ �”�‡�����–�Š�ƒ�–�����–�Š�‹�•�����–�‡�…�Š�•�‘ �Ž�‘ �‰�›�����…�ƒ�•�����†�‘ �����•�‘ �™�ƒ�†�ƒ�›�•�ä���� �� �� �� �� �� �� �� �� �� �� ��

���Š�‹�•�����…�ƒ�–�‡�‰�‘ �”�›�����‹�•�����†�‡�Ð�‹�•�‹�–�‡�Ž�›�����‹�•�–�‡�”�‡�•�–�‹�•�‰�����ƒ�•�†�����‘ �•�‡�����‘ � �̂����–�Š�‡�����• �‘ �•�–�����•�–�ƒ�…�•�‡�†�����™�‹�–�Š�����„�‹�‰���� �� �� �� �� �� �� �� �� �� �� �� ��

�…�‘ �• �’ �ƒ�•�‹�‡�•�����–�”�›�‹�•�‰�����–�‘ �����‰�‡�–�����ƒ�Š�‡�ƒ�†�����‘ � �̂����‡�ƒ�…�Š�����‘ �–�Š�‡�”�á�����„�‡�…�ƒ�—�•�‡�����›�‘ �—�����…�ƒ�•�•�‘ �–�����Š�ƒ� �̃‡�����ƒ�����•�• �ƒ�”�–���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�Š�‘ �• �‡�����™�‹�–�Š�����Œ�—�•�–�����ƒ�•������ �Ž�‡�š�ƒ�����†�‡� �̃‹�…�‡�á�����›�‘ �—�����•�‡�‡�†�����•�• �ƒ�”�–�����Ž�‹�‰�Š�–�•�á�����Ž�‘ �…�•�•�á������� �̃•�á����� �̂”�‹�†�‰�‡�•�á�����‘ �”���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�ƒ�•�›�–�Š�‹�•�‰�� ���›�‘ �—�� ���™�ƒ�•�–�� ���–�‘ �� ���ƒ�—�–�‘ �• �ƒ�–�‹�œ�‡�ä�� �����Š�ƒ�–�� ���‹�•�� ���™�Š�›�� ���• �ƒ�•�›�� ���Š�‘ �• �‡�� ���ƒ�’ �’ �Ž�‹�ƒ�•�…�‡�•���� �� �� �� �� �� �� �� �� �� ��

�…�‘ �• �’ �ƒ�•�‹�‡�•�����Ž�‹�•�‡�������ƒ�• �•�—�•�‰�����ƒ�•�†�������Š�‹�Ž�‹�’ �•�����ƒ�”�‡�����–�”�›�‹�•�‰�����–�‘ �����’ �—�•�Š�����‹�–�����ƒ�•�����• �—�…�Š�����ƒ�•�����’ �‘ �•�•�‹�„�Ž�‡�á���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�„�—�–�����‡� �̃‡�•�����‹� �̂����–�Š�‡�›�����’ �”�‘ � �̃‹�†�‡�����•�‹�• �‹�Ž�ƒ�”�������•�‹�Ž�Ž�•�á�����–�Š�‡�›�����ƒ�”�‡�����•�‘ �•�‡�–�Š�‡�Ž�‡�•�•����� �̃‡�”�›�����‹�•�–�‡�”�‡�•�–�‹�•�‰���� �� �� �� �� �� �� �� �� �� �� ��

�ƒ�•�†�����—�•�‡��̂—�Ž�ä�������‘ �����•�–�‹�…�•�����™�‹�–�Š�����–�Š�‡�����’ �”�‡� �̃‹�‘ �—�•�����Ž�‹�•�‡�•�����™�‡�����’ �”�‡�•�‡�•�–���� �—�‡���á�����–�Š�‡�������Š�‹�Ž�‹�’ �•�������•�‹�Ž�Ž���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�–�Š�ƒ�–�����ƒ�Ž�Ž�‘ �™�•�����›�‘ �—�����–�‘ �����‹�•�–�‡�”�ƒ�…�–�����™�‹�–�Š�����•�’ �‡�…�‹�ƒ�Ž�������Š�‹�Ž�‹�’ �•�����Ž�‹�‰�Š�–�����„�—�Ž�„�•�����‹�•�����•�‘ � �̃‡�Ž�����™�ƒ�›�•�ã�����›�‘ �—���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�…�ƒ�•�����…�Š�ƒ�•�‰�‡�����…�‘ �Ž�‘ �”�•�����‘ �”�����•�‡�–�����–�Š�‡�����ƒ�–�• �‘ �•�’ �Š�‡�”�‡�����–�Š�”�‘ �—�‰�Š�����•�‡�›�™�‘ �”�†�����Ž�‹�•�‡�����ò�”�‡�Ž�ƒ�š�á�����ƒ�…�–�‹� �̃‡�����‘ �”���� �� �� �� �� �� �� �� �� �� �� �� ��

�•�Ž�‡�‡�’�ó�ä������ �•�‡�����‘ � �̂����–�Š�‡�����• �‘ �•�–�����’ �‘ �’ �—�Ž�ƒ�”�����•�•�‹�Ž�Ž�•�����™�‘ �”�•�•�����™�‹�–�Š�����–�Š�‡�”�• �‘ �•�–�ƒ�–�•�á�����…�‘ �„�‡�‡���á�����™�Š�‡�”�‡���� �� �� �� �� �� �� �� �� �� �� ��

�›�‘ �—�����…�ƒ�•�����…�‘ �•�–�”�‘ �Ž�����›�‘ �—�”�������…�‘ �„�‡�‡�����–�Š�‡�”�• �‘ �•�–�ƒ�–�����™�‹�–�Š����� �̃‘ �‹�…�‡�����™�‹�–�Š�‘ �—�–�����Ž�‘ �•�‹�•�‰�����›�‘ �—�”�����• �‹�•�†���� �� �� �� �� �� �� �� �� �� �� ��

�„�‡�Š�‹�•�†�����ƒ�Ž�Ž�����–�Š�‡�����•�–�”�ƒ�•�‰�‡�����„�—�–�–�‘ �•�•�����ƒ�•�†�����•�›�• �„�‘ �Ž�•�ä�������‘ �����’ �”�‘ � �̃‹�†�‡�����ƒ�•�‘ �–�Š�‡�”�����‡�š�ƒ�• �’ �Ž�‡�����–�Š�‡���� �� �� �� �� �� �� �� �� �� �� ��

�’ �‡�”��̂‡�…�–�����…�ƒ�•�†�‹�†�ƒ�–�‡�����‹�•���� �� �� ���á�����ƒ�������•�‹�Ž�Ž�����–�Š�ƒ�–�����ƒ�Ž�Ž�‘ �™�•�����›�‘ �—�����–�‘ �����†�‘ �����’ �”�‡�–�–�›�����• �—�…�Š�����‡� �̃‡�”�›�–�Š�‹�•�‰���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�™�‹�–�Š�����›�‘ �—�”�����•�‡�…�—�”�‹�–�›�����•�›�•�–�‡�• �á�����•�—�…�Š�����ƒ�•�����ƒ�”�• �‹�•�‰�����‘ �”�����†�‹�•�ƒ�”�• �‹�•�‰�����–�Š�‡�����ƒ�Ž�ƒ�”�• �á�����…�ƒ�’ �–�—�”�‡���� �� �� �� �� �� �� �� �� �� �� ��

� �̃‹�†�‡�‘ �����…�Ž�‹�’ �•�����ƒ�•�†�����•�‘ �����‘ �•�ä�������Š�‡�����• �‘ �•�–�����‹�•�–�‡�”�‡�•�–�‹�•�‰�����’ �ƒ�”�–�����‹�•�����–�Š�ƒ�–�����‹�–�����…�ƒ�•�����–�‡�Ž�Ž�����›�‘ �—�����‹� �̂����™�Š�‹�…�Š���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
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���•�‹�Ž�Ž�•�ë������ �•�†�����Š�‘ �™�����…�ƒ�•�����™�‡�����†�‘ �����–�Š�ƒ�–�ë������ �‰�ƒ�‹�•�á�����–�Š�‡�”�‡�����ƒ�”�‡�����–�™�‘ �����†�‹� �̂ �̂‡�”�‡�•�–�����™�ƒ�›�•�����‘ � �̂����†�‘ �‹�•�‰�����„�—�•�‹�•�‡�•�•���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�™�‹�–�Š�������•�‹�Ž�Ž�•�á�����ƒ�•�����™�‡�����…�ƒ�•�����†�‡�”�‹� �̃‡����� �̂”�‘ �• �����–�Š�‡�����†�‹� �̂ �̂‡�”�‡�•�–�‹�ƒ�–�‹�‘ �•�����™�‡�����Š�ƒ� �̃‡�����Œ�—�•�–�����Ð�‹�•�‹�•�Š�‡�†�ã�����„�—�•�‹�•�‡�•�•�‡�•���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�™�Š�‡�”�‡�����–�Š�‡�‹�”�����•�‘ �—�”�…�‡�����‘ � �̂����”�‡� �̃‡�•�—�‡�����‹�•�����…�‘ �• �’ �‘ �•�‡�†�����„�›�������•�‹�Ž�Ž�•�����‘ �•�Ž�›�����ƒ�•�†�����„�—�•�‹�•�‡�•�•�‡�•�����–�Š�ƒ�–�����†�‡� �̃‡�Ž�‘ �’ ���� �� �� �� �� �� �� �� �� �� �� �� �� ��

���•�‹�Ž�Ž�•�����ƒ�•�����ƒ�•�����‡�š�–�‡�•�•�‹�‘ �•�����‘ � �̂����–�Š�‡�‹�”�����‘ �™�•�����†�‹�‰�‹�–�ƒ�Ž�����•�–�”�ƒ�–�‡�‰�›�ä������ �‡��̂‘ �”�‡�����‡�š�’ �Ž�ƒ�‹�•�‹�•�‰�����–�Š�‡�����„�—�•�‹�•�‡�•�•���� �� �� �� �� �� �� �� �� �� �� �� ��

�• �‘ �†�‡�Ž�����•�–�‡�’ �•�����–�Š�ƒ�–�����ƒ�•�›�����‘ � �̂����–�Š�‡�����–�™�‘ �����Š�ƒ�•�����–�‘ �����• �ƒ�•�‡�����‹�•�����‘ �”�†�‡�”�����–�‘ �����…�”�‡�ƒ�–�‡�����ƒ�•�†�����• �‘ �•�‡�–�‹�œ�‡�����ƒ�•���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�� �• �ƒ�œ�‘ �•�������•�‹�Ž�Ž�á�����™�‡�����•�Š�‘ �—�Ž�†�����†�‡�Ð�‹�•�‡�����Š�‘ �™�����…�‘ �• �• �‘ �•�����–�Š�‡�•�‡�����–�™�‘ �����…�ƒ�•�‡�•�����ƒ�”�‡�ä�������Š�‹�•�����‹�•�����ƒ�����“�—�‹�–�‡���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�‹�•�–�‡�”�‡�•�–�‹�•�‰�����ƒ�•�†����� �̃‡�”�›�����‹�• �’ �‘ �”�–�ƒ�•�–�����• �ƒ�–�–�‡�”�á�����„�‡�…�ƒ�—�•�‡�����‘ �•�����‘ �•�‡�����Š�ƒ�•�†�����™�‡�����Š�ƒ� �̃‡�����• �ƒ�•�›�����• �ƒ�•�›���� �� �� �� �� �� �� �� �� �� �� �� ��

�…�‘ �• �’ �ƒ�•�‹�‡�•�����™�‹�Ž�Ž�‹�•�‰�����–�‘ �����‹�•� �̃‡�•�–�����‹�•�������•�‹�Ž�Ž�•�����–�‘ ������̂‘ �Ž�Ž�‘ �™�����–�Š�‡�‹�”�����…�‘ �•�•�—�• �‡�”�•�����‹�•�–�‡�”�‡�•�–�•�����ƒ�•�†�����„�‡�����–�Š�‡�”�‡���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�‘ �•�� ���ƒ�•�›�� ���†�‡� �̃‹�…�‡���–�‡�…�Š�•�‘ �Ž�‘ �‰�›�� ���–�Š�‡�›�� ���• �ƒ�›�� ���—�•�‡�á�� ���™�Š�‹�Ž�‡�����‘ �•�����–�Š�‡�����‘ �–�Š�‡�”�����Š�ƒ�•�†�����‹�•�•�–�‡�ƒ�†�����–�Š�‡���� �� �� �� �� �� �� �� �� �� �� �� ��

�…�‘ �• �’ �ƒ�•�‹�‡�•�����–�Š�ƒ�–�����• �ƒ�•�‡�����”�‡� �̃‡�•�—�‡�����–�Š�”�‘ �—�‰�Š�������•�‹�Ž�Ž�•�����‘ �•�Ž�›�����ƒ�”�‡����� �̃‡�”�›�����”�ƒ�”�‡�����ƒ�•�†�����…�ƒ�•�����„�‡�����…�‘ �—�•�–�‡�†���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�™�‹�–�Š�������‘ �•�‡�������Š�ƒ�•�†�ä������

��

�w�ä�s�������•�����‹�–�����’�‘�•�•�‹�„�Ž�‡�����–�‘�����…�”�‡�ƒ�–�‡�����ƒ�������—�•�‹�•�‡�•�•�����•�‘�†�‡�Ž�����‘�ˆ�ˆ�‡�”�‹�•�‰���� �� �� �� �� �� �� �� �� ��

���•�‹�Ž�Ž�•�������‘�•�Ž�›�ë����

��

���•�•�–�‡�ƒ�†�����‘ � �̂����†�‹� �̃‹�•�‰�����‹�• �• �‡�†�‹�ƒ�–�‡�Ž�›�����‘ �•�����–�Š�‡�����„�—�•�‹�•�‡�•�•�����• �‘ �†�‡�Ž�����‹�•��̂‘ �”�• �ƒ�–�‹�‘ �•�����™�‡�����™�‘ �—�Ž�†�����Ž�‹�•�‡�����–�‘ ���� �� �� �� �� �� �� �� �� �� �� �� ��

�•�’ �‡�•�†�����Œ�—�•�–�����ƒ������̂‡�™�����• �‘ �”�‡�����Ž�‹�•�‡�•�����†�‡�•�…�”�‹�„�‹�•�‰�����ƒ�����…�‘ �—�’ �Ž�‡�����‘ � �̂����‡�š�ƒ�• �’ �Ž�‡�•�����‘ � �̂����…�‘ �• �’ �ƒ�•�‹�‡�•�����–�Š�ƒ�–�����Š�ƒ� �̃‡���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

���•�‹�Ž�Ž�•�����‘ �•�Ž�›�����ƒ�•�†�����ƒ�Ž�•�‘ �����‘ � �̂ �̂‡�”�������•�‹�Ž�Ž�����…�”�‡�ƒ�–�‹�‘ �•�����•�‡�”� �̃‹�…�‡�•�����–�‘ �����ƒ�•�›�����‘ �–�Š�‡�”�����…�‘ �• �’ �ƒ�•�›�����™�‹�Ž�Ž�‹�•�‰�����–�‘ �����…�”�‡�ƒ�–�‡���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�‘ �•�‡�ä����

��

�æ ���Š�‡�����Ð�‹�”�•�–�����…�ƒ�•�‡�����™�‡�����™�‹�Ž�Ž�����–�ƒ�Ž�•�����ƒ�„�‘ �—�–�����‹�•�����•� �̃‘ �•�‡�†������ �’ �’ �•���ã�����™�Š�‡�•�����›�‘ �—�����Ž�ƒ�•�†�����‘ �•�����–�Š�‡�‹�”���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�™�‡�„�•�‹�–�‡�á�����›�‘ �—�����…�ƒ�•�����—�•�†�‡�”�•�–�ƒ�•�†�����‡� �̃‡�”�›�–�Š�‹�•�‰�����™�‹�–�Š�����Œ�—�•�–�����ƒ�����‰�Ž�‹�• �’ �•�‡�ä�������‡�–�ï�•�����‰�‘ �����‹�•�����‘ �”�†�‡�”�á���� �� �� �� �� �� �� �� �� �� �� �� ��

�–�Š�‡�����• �ƒ�‹�•�������•�‹�Ž�Ž�•�����–�Š�‡�›�����‘ � �̂ �̂‡�”�����ƒ�”�‡�����ƒ�Ž�• �‘ �•�–�����ƒ�Ž�Ž�����‘ � �̂����–�Š�‡�����•�ƒ�• �‡�����•�‹�•�†�á�����•�Ž�‡�‡�’ �‹�•�‰�����‘ �”�����”�‡�Ž�ƒ�š�‹�•�‰���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�•�‘ �—�•�†�•�ä�������‘ �—�����…�ƒ�•�����Ð�‹�•�†�����ƒ�Ž�• �‘ �•�–�����w�r�����†�‹� �̂ �̂‡�”�‡�•�–�������•�‹�Ž�Ž�•�����–�Š�ƒ�–�����‘ � �̂ �̂‡�”�����…�‡�”�–�ƒ�‹�•�����–�›�’ �‡�•�����‘ � �̂��� �� �� �� �� �� �� �� �� �� �� �� ��

�•�‘ �—�•�†�•�á�����Ž�‹�•�‡�����”�ƒ�‹�•�á�����™�‹�•�†�›�����–�”�‡�‡�•�á������̂‘ �—�•�–�ƒ�‹�•�á�����…�ƒ�–�•�á����� �̂”�‘ �‰�•�á�����ƒ�•�†�����• �‘ �”�‡�ä�������Š�‡�›�����ƒ�Ž�•�‘ �����‘ � �̂ �̂‡�”�����ƒ���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�…�‘ �—�’ �Ž�‡�����‘ �–�Š�‡�”�������•�‹�Ž�Ž�•�����‘ � �̂����ƒ�����†�‹� �̂ �̂‡�”�‡�•�–������̂‘ �”�• �ƒ�–�á�����Ž�‹�•�‡�����ƒ�������‘ �•�‡�”�����
 �ƒ�• �‡�����ƒ�•�†������ �’ �‡�•�‹�•�‰������ �‡�Ž�Ž���� �� �� �� �� �� �� �� �� �� �� �� �� ��



�x�v�� 

���–�‘ �…�•�������”�‹�…�‡�•�á�����„�—�–�����–�Š�‡�›�����ƒ�”�‡�����•�‘ �–�����–�Š�‡�‹�”�����…�‘ �”�‡�����‹�†�‡�ƒ�ä�������Š�‡�����™�ƒ�›�����–�Š�‡�‹�”�����”�‡�Ž�ƒ�š�������•�‹�Ž�Ž�•�����™�‘ �”�•�����‹�•���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�–�Š�ƒ�–�����›�‘ �—�����ƒ�…�–�‹� �̃ƒ�–�‡�����–�Š�‡�������•�‹�Ž�Ž�����›�‘ �—�����Ž�‹�•�‡�����ƒ�•�†�����‹�–�����’ �Ž�ƒ�›�•�����–�Š�‡�����”�‡�“�—�‡�•�–�‡�†�����•�‘ �—�•�†������̂‘ �”�����‘ �•�‡���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�Š�‘ �—�”�á�����ƒ�•�†�����–�Š�‡�•�����‹�–�����•�–�‘ �’ �•�á�����ƒ�•�†�����‹� �̂����›�‘ �—�����™�ƒ�•�–�á�����›�‘ �—�����…�ƒ�•�����ƒ�…�–�‹� �̃ƒ�–�‡�����‹�–�����ƒ�‰�ƒ�‹�•�ä�������‹�•�…�‡�����‹�–�����‹�•�����•�‘ �–���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�ƒ�–�����ƒ�Ž�Ž�����†�‹� �̂Ð�‹�…�—�Ž�–�����–�‘ �����• �ƒ�•�‡�����ƒ�������•�‹�Ž�Ž�����•�—�…�Š�����ƒ�•�����–�Š�‡�����‘ �•�‡�•�����–�Š�‡�›�����‘ � �̂ �̂‡�”�á�����‹�–�����…�‘ �• �‡�•�����•�ƒ�–�—�”�ƒ�Ž�����–�‘ ���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�–�Š�‹�•�•�����–�Š�‡�›�����™�‡�”�‡�����‘ �•�‡�����‘ � �̂����–�Š�‡�����Ð�‹�”�•�–�����• �‘ � �̃‡�”�•�����‘ �•�����–�Š�‡�����•�‡�™�����’ �Ž�ƒ�–��̂‘ �”�• �á�����„�‡�…�ƒ�—�•�‡�����–�Š�‡�‹�”���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�•�•�‹�Ž�Ž�•�����”�‡�…�‡�‹� �̃‡�����• �ƒ�•�•�‹� �̃‡�����ƒ�• �‘ �—�•�–�•�����‘ � �̂����—�•�‡�”�•�����‡� �̃‡�”�›�†�ƒ�›�ä�������•�����‘ �”�†�‡�”�����–�‘ �����ƒ�…�–�—�ƒ�Ž�Ž�›�����Ž�‹� �̃‡�����‘ � �̂ �̂��� �� �� �� �� �� �� �� �� �� �� �� ��

�–�Š�‡�������•�‹�Ž�Ž�•�����–�Š�‡�›�����†�‡� �̃‡�Ž�‘ �’ �‡�†�á�����–�Š�‡�›�����Š�ƒ�†�����–�‘ �����Ð�‹�•�†�����ƒ�����™�ƒ�›�����–�‘ �����• �‘ �•�‡�–�‹�œ�‡�����–�Š�‡�• �á�����Š�‘ �™�����†�‹�†���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�–�Š�‡�›�����†�‘ �����‹�–�ë������ �‡�����Š�ƒ� �̃‡�����•�‡�‡�•�����–�Š�‡�����–�Š�”�‡�‡�����’ �‘ �•�•�‹�„�Ž�‡�����• �‡�–�Š�‘ �†�•������̂‘ �”�����• �‘ �•�‡�–�‹�œ�‹�•�‰�����ƒ�•������ �Ž�‡�š�ƒ���� �� �� �� �� �� �� �� �� �� �� �� �� ��

���•�‹�Ž�Ž�����‹�•�����–�Š�‡�����’ �”�‡� �̃‹�‘ �—�•�����•�‡�…�–�‹�‘ �•�•�á�����–�Š�‡�›�����†�‡�…�‹�†�‡�†�����–�‘ �����ƒ�†�‘ �’ �–�����–�Š�‡�����•�—�„�•�…�”�‹�’ �–�‹�‘ �•�����’ �Ž�ƒ�•�ã���� �� �� �� �� �� �� �� �� �� �� ��

�‡�•�’ �‡�…�‹�ƒ�Ž�Ž�›�����–�™�‘ �����†�‹� �̂ �̂‡�”�‡�•�–�����’ �Ž�ƒ�•�•�ã�����–�Š�‡�����ò���”�‘�ó�����’ �Ž�ƒ�•�á�����–�Š�ƒ�–������̂‘ �”�����r�ä�{�{�D�����ƒ�����• �‘ �•�–�Š�����—�•�Ž�‘ �…�•�•�����ƒ���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�„�‡�–�–�‡�”�����•�‘ �—�•�†�����“�—�ƒ�Ž�‹�–�›������̂‘ �”�����‘ �•�‡�����‘ � �̂����–�Š�‡�����•�‘ �—�•�†�•�����–�Š�‡�›�����‘ � �̂ �̂‡�”�á�����ƒ�•�����™�‡�Ž�Ž�����ƒ�•�����ƒ������̂‘ �—�”�����Š�‘ �—�”�•���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�Ž�‘ �‘ �’ �����‹�•�•�–�‡�ƒ�†�����‘ � �̂����‘ �•�‡�ä�������Š�‡�����ò���”�‡�• �‹�—�• �ó�����’ �Ž�ƒ�•�����‹�•�•�–�‡�ƒ�†�����…�‘ �•�–�•�����s�ä�{�{�D�����ƒ�����• �‘ �•�–�Š�����ƒ�•�†���� �� �� �� �� �� �� �� �� �� �� �� ��

�—�•�Ž�‘ �…�•�•�����–�Š�‡�����•�ƒ�• �‡������̂‡�ƒ�–�—�”�‡�•�����‘ � �̂����–�Š�‡�������”�‘ �����’ �Ž�ƒ�•�á�����„�—�–������̂‘ �”�����ƒ�Ž�Ž�����–�Š�‡�����ƒ� �̃ƒ�‹�Ž�ƒ�„�Ž�‡�����•�‘ �—�•�†�•�ä�������Š�‹�•���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�‹�•�� ���Š�‘ �™�� �����•� �̃‘ �•�‡�†�� ���� �’ �’ �•�� ���…�ƒ�•�� ���•�—�”� �̃‹� �̃‡�� ���„�›�� ���‘ �•�Ž�›�� ���…�”�‡�ƒ�–�‹�•�‰�� �����•�‹�Ž�Ž�•�á�� ���–�Š�‡�›�� ���‰�‘ �–�� ���–�Š�‡���� �� �� �� �� �� �� �� �� �� �� �� ��
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�”�‡�• �‹�•�†�����—�•�‡�”�•�����–�Š�ƒ�–�����–�Š�‡�›�����…�ƒ�•�����—�•�Ž�‘ �…�•�����ƒ�����„�‡�–�–�‡�”�����‡�š�’ �‡�”�‹�‡�•�…�‡�á�����‹�–�����‹�•�����•�‘ �–�����Ž�‹�•�‡�����•�• �ƒ�”�–�’ �Š�‘ �•�‡�����ƒ�’ �’ �•���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�™�Š�‡�”�‡�����–�Š�‡�����—�’ �•�‡�Ž�Ž�����‘ � �̂ �̂‡�”�����‹�•�����ƒ�Ž�™�ƒ�›�•����� �̃‹�•�‹�„�Ž�‡�������ä�������–�����‹�•�����ƒ�Ž�•�‘ �����‹�• �’ �‘ �”�–�ƒ�•�–�����–�‘ �����”�‡�• �‡�• �„�‡�”�����–�‘ �����Ž�‡�ƒ� �̃‡���� �� �� �� �� �� ���� �� �� �� �� �� �� �� ��

�”�‘ �‘ �• ������̂‘ �”�����‡�š�’ �‡�”�‹�• �‡�•�–�ƒ�–�‹�‘ �•�á�����ƒ�•�����s�r�r�¨ �����™�‘ �”�•�‹�•�‰�����’ �”�‘ �…�‡�†�—�”�‡�•�����ƒ�”�‡�����•�‘ �–�����ƒ�����–�Š�‹�•�‰�����›�‡�–�ä������ �ƒ�›�„�‡�����‹�•���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�–�Š�‡����� �̂—�–�—�”�‡�����™�‹�–�Š�����• �‘ �”�‡�����†�ƒ�–�ƒ�����‘ �•�����Š�ƒ�•�†�����ƒ�����Š�‡�Ž�’ �‹�•�‰�����•�›�•�–�‡�• �����…�ƒ�•�����„�‡�����…�”�‡�ƒ�–�‡�†������̂‘ �”�����–�Š�‡�•�‡�����• �ƒ�–�–�‡�”�•�ä���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

���Š�‡�����• �ƒ�‹�•�����”�‡�…�‘ �• �• �‡�•�†�ƒ�–�‹�‘ �•����� �̂”�‘ �• ������ �• �ƒ�œ�‘ �•�����‹�•�����–�‘ �����ƒ�Ž�™�ƒ�›�•�����‰�‹� �̃‡�����–�Š�‡����� �̂”�‡�‡�����’ �ƒ�”�–�����Ð�‹�”�•�–�����ƒ�•�†�����–�Š�‡�•���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�–�”�›������̂‘ �”�����ƒ�•�����—�’ �•�‡�Ž�Ž�����• �‡�•�•�ƒ�‰�‡���������ä�‰�ä������ �Ž�‡�š�ƒ�á�����™�Š�ƒ�–�����†�‘ �‡�•�����ò�Š�‘ �• �„�”�‡�ó�����• �‡�ƒ�•�����‹�•�����‡�•�‰�Ž�‹�•�Š�ë�������–�����• �‡�ƒ�•�•���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�• �ƒ�•�ä������ �‘ �—�Ž�†�����›�‘ �—�����Ž�‹�•�‡�����–�‘ �����—�•�Ž�‘ �…�•�����ƒ�����•�’ �‡�…�‹�ƒ�Ž�����Ž�‡�•�•�‘ �•�����‘ �•�������•�‰�Ž�‹�•�Š�����•�‘ �—�•�•������̂‘ �”�����Š�ƒ�Ž��̂����–�Š�‡�����•�‘ �”�• �ƒ�Ž���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�’ �”�‹�…�‡�ë���ä����

��

�� �Š�‡�•�������–�‘ �������• �ƒ�•�‡�������ƒ�•�������� �’ �•�‡�Ž�Ž�������• �‡�•�•�ƒ�‰�‡���ë������

�� �›�����—�•�†�‡�”�•�–�ƒ�•�†�‹�•�‰�����™�Š�ƒ�–������ �• �ƒ�œ�‘ �•�����ƒ�Ž�Ž�‘ �™�•�����›�‘ �—�����–�‘ �����†�‘ �����ƒ�•�†�����™�Š�ƒ�–�����…�‘ �•�•�—�• �‡�”�•�����ƒ�”�‡�����Ž�‘ �‘ �•�‹�•�‰������̂‘ �”���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�›�‘ �—�����ƒ�”�‡�����ƒ�Ž�”�‡�ƒ�†�›�����Š�ƒ�Ž��̂™�ƒ�›�����–�Š�‡�”�‡�ä�������‡�•�–�����†�‹� �̂ �̂‡�”�‡�•�–������̂‘ �”�• �ƒ�–�•�á�����–�”�›�����†�‹� �̂ �̂‡�”�‡�•�–�����™�ƒ�›�•�����ƒ�•�†�����…�Š�‘ �‘ �•�‡���� �� �� �� �� �� �� �� �� �� �� �� ��

�–�Š�‡�����‘ �•�‡�����–�Š�ƒ�–�����™�‘ �”�•�•�����„�‡�–�–�‡�”������̂‘ �”�����›�‘ �—�����‘ �”������̂‘ �”�����–�Š�‡�����’ �”�‘ �†�—�…�–�����›�‘ �—�����ƒ�”�‡�����•�‡�Ž�Ž�‹�•�‰�ä������ �ƒ�•�‡�����•�—�”�‡�����–�Š�ƒ�–���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�›�‘ �—�”�����• �‡�•�•�ƒ�‰�‡�����‹�•����� �̃‹�•�‹�„�Ž�‡�����ƒ�•�†�����–�Š�‡�����Ž�‡�ƒ�•�–�����ƒ�•�•�‘ �›�‹�•�‰�����ƒ�•�����’ �‘ �•�•�‹�„�Ž�‡�á�����–�”�‡�ƒ�–�����›�‘ �—�”�����—�•�‡�”�•�����™�‹�–�Š���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�”�‡�•�’ �‡�…�–�������™�‹�–�Š�‘ �—�–�������„�‘ �–�Š�‡�”�‹�•�‰�������–�Š�‡�• �������ƒ�•�†�������• �ƒ�•�‡�������–�Š�‡�• ��������̂‡�‡�Ž�������’ �ƒ�• �’ �‡�”�‡�†�ä����

��

��

��
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�� �Š�‡�•�������ƒ�”�‡�������—�•�‡�”�•�������‘ �’ �‡�•�������–�‘ �������„�—�›���ë������

�� �Ž�‹�‰�•�‹�•�‰�����™�‹�–�Š�����—�•�‡�”�•�����•�‡�‡�†�����…�ƒ�•�����„�‡�����…�‘ �•�•�‹�†�‡�”�‡�†�����‡� �̃‡�•�����• �‘ �”�‡�����‹�• �’ �‘ �”�–�ƒ�•�–�����–�Š�ƒ�•�����–�Š�‡�����‘ �–�Š�‡�”���� �� �� �� �� �� �� �� �� �� �� �� ��

�‹�•�†�‹�…�ƒ�–�‹�‘ �•�•�ä������ �•�†�‡�”�•�–�ƒ�•�†�‹�•�‰�����–�Š�ƒ�–�����–�Š�‡�”�‡�����ƒ�”�‡�����†�‹� �̂ �̂‡�”�‡�•�…�‡�•�����„�‡�–�™�‡�‡�•�����†�‹� �̂ �̂‡�”�‡�•�–�����’ �”�‘ �†�—�…�–�•�á�����ƒ�•�†���� �� �� �� �� �� �� �� �� ��

�…�‘ �• �• �—�•�‹�–�‹�‡�•�����‹�•�����–�Š�‡�����•�‡�›������̂‘ �”�����ƒ�����•�—�…�…�‡�•�•� �̂—�Ž�����•�–�”�ƒ�–�‡�‰�›�ä�������Š�‡�����’ �”�‘ �„�ƒ�„�‹�Ž�‹�–�›�����‘ � �̂����•�—�…�…�‡�•�•�����‹�•�����Š�‹�‰�Š�Ž�›���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�†�‡�’ �‡�•�†�ƒ�•�–�����‘ �•�����–�Š�‡�����…�‘ �•�–�‡�š�–�á�����‹� �̂����›�‘ �—�����™�ƒ�•�–�����–�‘ �����Ð�‹�•�†�����–�Š�‡�����’ �‡�”��̂‡�…�–�����‘ �•�‡������̂‘ �”�����›�‘ �—�”�����…�ƒ�•�‡�����›�‘ �—�����Š�ƒ� �̃‡�����–�‘ ���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�–�‡�•�–�����•�‘ �• �‡�����‘ �’ �–�‹�‘ �•�•�ä������ �•�����‡�š�ƒ�• �’ �Ž�‡�����‘ � �̂����•�–�”�ƒ�–�‡�‰�›�����ƒ�†�ƒ�’ �–�ƒ�–�‹�‘ �•�����…�ƒ�•�����„�‡�����• �ƒ�†�‡������̂‘ �”�����‡�ƒ�…�Š�����…�ƒ�–�‡�‰�‘ �”�›���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�� �• �ƒ�œ�‘ �•�����’ �”�‘ �’ �‘ �•�‡�•�ã�����‹�•�����–�Š�‡�����‘ �•�•�—�• �ƒ�„�Ž�‡�•���…�ƒ�–�‡�‰�‘ �”�›�����™�‡�����‰�‡�•�‡�”�ƒ�Ž�Ž�›�����Ð�‹�•�†�����‰�ƒ�• �‡�•�����–�Š�ƒ�–�����ƒ�”�‡�����‘ � �̂��� �� �� �� �� �� �� �� �� �� �� �� ��

�ƒ�•�����‹�•�…�”�‡�ƒ�•�‹�•�‰�����Ž�‡� �̃‡�Ž�����‘ � �̂����†�‹� �̂Ð�‹�…�—�Ž�–�›�����‘ �”�����–�Š�‡�›�����–�”�ƒ�…�•�����›�‘ �—�”�����•�…�‘ �”�‡�•�á�����•�‘ �����• �ƒ�•�›�����’ �Ž�ƒ�›�‡�”�•�����ƒ�”�‡�����™�‹�Ž�Ž�‹�•�‰���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�–�‘ �����•�’ �‡�•�†������̂‘ �”�����…�‘ �•�•�—�• �ƒ�„�Ž�‡�•�����•�—�…�Š�����ƒ�•�����Š�‹�•�–�•�����‘ �”�����Ž�‹� �̃‡�•�����–�Š�ƒ�–�����• �ƒ�•�‡�����–�Š�‡�• �����‰�‘ �����‘ �•�����™�‹�–�Š�����–�Š�‡�����‰�ƒ�• �‡���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�‹�•�•�–�‡�ƒ�†�����‘ � �̂����Š�ƒ� �̃‹�•�‰�����–�‘ �����•�–�ƒ�”�–�����ƒ�Ž�Ž�����‘ � �̃‡�”�����ƒ�‰�ƒ�‹�•�ä�������•���� �•�‡�æ�–�‹�• �‡�����’ �—�”�…�Š�ƒ�•�‡�•�������•�‹�Ž�Ž�•�����–�Š�‡�����—�•�‡�”�•���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�•�‡�‡�†�•�����…�‘ �—�Ž�†�����„�‡�����–�Š�ƒ�–�����–�Š�‡�›�����Ž�‘� �̃‡�����–�Š�‡�������•�‹�Ž�Ž�����ƒ�•�†�����—�•�‡�����‹�–�����ƒ�����Ž�‘ �–�á�����•�‘ �����–�Š�‡�›�����™�ƒ�•�–�����• �‘ �”�‡�����…�‘ �•�–�‡�•�–�����ƒ�•�†���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�ƒ�”�‡�����™�‹�Ž�Ž�‹�•�‰�����–�‘ �����’ �ƒ�›������̂‘ �”�����–�Š�‡�����’ �”�‡�• �‹�—�• ����� �̃‡�”�•�‹�‘ �•�����‘ � �̂����–�Š�‡�������•�‹�Ž�Ž�������Ž�‹�•�‡�����ƒ�—�†�‹�‘ �„�‘ �‘ �•�•�á�����Ð�‹�–�•�‡�•�•���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�Ž�‡�•�•�‘ �•�•�å���ä�������Š�‡�����—�„�•�…�”�‹�’ �–�‹�‘ �•���…�ƒ�–�‡�‰�‘ �”�›�����‹�•�����•�‹�• �‹�Ž�ƒ�”�����–�‘ ������ �•�‡�æ�–�‹�• �‡�����’ �—�”�…�Š�ƒ�•�‡�•�á�����›�‘ �—�����Š�ƒ� �̃‡�����–�‘ ���� �� �� �� �� �� �� �� �� �� �� ��

�„�‡�����•�• �ƒ�”�–�����ƒ�„�‘ �—�–�����–�Š�‡�����…�‘ �•�–�‡�•�–�•�����›�‘ �—�����‘ � �̂ �̂‡�”������̂‘ �”����� �̂”�‡�‡�����ƒ�•�†�����–�Š�‡�����‘ �•�‡�����„�‡�Š�‹�•�†�����–�Š�‡�����•�—�„�•�…�”�‹�’ �–�‹�‘ �•�ä���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�� �†�ƒ�’ �–�‹�•�‰�����–�‘ �����–�Š�‡�����†�‹� �̂ �̂‡�”�‡�•�–�����•�‹�•�†�•�����‘ � �̂������•�‹�Ž�Ž�•�����ƒ�•�†�����†�‡�–�‡�”�• �‹�•�‹�•�‰�����–�Š�‡�����—�•�‡�”�•�����•�‡�‡�†�•�����‹�•�����•�‘ �–���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�…�‘ �• �’ �Ž�‡�–�‡�Ž�›�����Š�ƒ�”�†�á�����ƒ�•�����–�Š�‡�”�‡�����ƒ�”�‡�����ƒ�Ž�”�‡�ƒ�†�›�����†�‘ �œ�‡�•�•�����‘ � �̂����‡�š�ƒ�• �’ �Ž�‡�•�����‘ �•�Ž�‹�•�‡�����™�Š�‡�”�‡�����–�‘ �����–�ƒ�•�‡���� �� �� �� �� �� �� �� �� �� �� �� ��

�‹�•�•�’ �‹�”�ƒ�–�‹�‘ �•����� �̂”�‘ �• �ä�������•�•�–�‡�ƒ�†�����‹�–�����‹�•�����ƒ�����„�‹�–�����Š�ƒ�”�†�‡�”�����–�‘ �����•�‘ �–�����„�‡�����ƒ�•�•�‘ �›�‹�•�‰�����–�‘ �����’ �‘ �–�‡�•�–�‹�ƒ�Ž�����…�—�•�–�‘ �• �‡�”�•�ä���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

���‘ �• �‡�����‰�‘ �‘ �†�����”�‡�…�‘ �• �• �‡�•�†�ƒ�–�‹�‘ �•�•�����ƒ�”�‡�����–�‘ �����‘ � �̂–�‡�•�����ƒ�†� �̃‘ �…�ƒ�–�‡�����›�‘ �—�”���’ �”�‘ �†�—�…�–�����•�‘� �̃‡�Ž�–�›���á�����•�—�…�Š�����ƒ�•���� �� �� �� �� �� �� �� �� �� �� ��

�‹�• �’ �Ž�‡�• �‡�•�–�‹�•�‰�����ƒ�����™�‡�Ž�…�‘ �• �‡�����• �‡�•�•�ƒ�‰�‡�����–�Š�ƒ�–�����•�–�ƒ�–�‡�•�����Š�‘ �™�����›�‘ �—�����‹�• �’ �”�‘ � �̃‡�†�����–�Š�‡�������•�‹�Ž�Ž�����ƒ�•�†�����™�Š�ƒ�–���� �� �� �� �� �� �� �� �� �� �� �� ��

�Š�ƒ�•�� ���…�Š�ƒ�•�‰�‡�†�� �����‘ � �̂� ���…�‘ �—�”�•�‡�� ���‹�–�� ���Š�ƒ�•�� ���–�‘ �� ���„�‡�� ���—�’ �†�ƒ�–�‡�†�� ��� �̂”�‡�“�—�‡�•�–�Ž�›�� ���–�‘ �� ���ƒ� �̃‘ �‹�†�� ���–�‘ �‘ �� ���• �—�…�Š���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�”�‡�’ �‡�–�‹�–�‹� �̃‡�•�‡�•�•���ä�� �� � �̃‘ �‹�†�� ���–�‘ �‘ �� ���• �—�…�Š�� ���”�‡�…�—�”�”�‡�•�…�›���á�� ���• �ƒ�•�‡�� ���•�—�”�‡�� ���–�Š�ƒ�–�� ���›�‘ �—�”�� ���• �ƒ�‹�•�� �����•�‹�Ž�Ž���� �� �� �� �� �� �� �� �� �� ��

�‡�š�’ �‡�”�‹�‡�•�…�‡�����‹�•�����•�‘ �–�����…�‘� �̃‡�”�‡�†�����‹�•�����—�’ �•�‡�Ž�Ž�����• �‡�•�•�ƒ�‰�‡�•�á�����ƒ�…�–�—�ƒ�Ž�Ž�›�����‹�–�����•�Š�‘ �—�Ž�†�����„�‡�����…�Ž�‡�ƒ�•�����‘ � �̂����–�Š�‡�• �ä���� �� �� �� �� �� �� �� �� �� �� �� �� ��
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�• �‡�•�•�ƒ�‰�‡�����–�‘ �����‹�•�–�”�‘ �†�—�…�‡�����–�Š�‡�����’ �—�”�…�Š�ƒ�•�‹�•�‰�����‘ �’ �–�‹�‘ �•�ä�������Š�‡�����—�’ �•�‡�Ž�Ž�����• �‡�•�•�ƒ�‰�‡�����‹�•�•�–�‡�ƒ�†�á�����™�Š�‹�…�Š�����‹�•���� �� �� �� �� �� �� �� �� �� �� ��
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�…�‘ �•�•�—�• �‡�”�•�����ƒ�„�‘ �—�–�����•�—�…�Š�����ƒ�����•�‡�™�����–�‡�…�Š�•�‘ �Ž�‘ �‰�›�á�����‘ �”�����–�Š�‡�”�‡�����ƒ�”�‡�����•�‘ �• �‡�����™�‡�„�•�‹�–�‡�•�����–�Š�ƒ�–�����™�‡�”�‡�����„�‘ �”�•���� �� �� �� �� �� �� �� �� �� �� �� �� ��
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��̂‘ �”�����ò�’ �”�‹� �̃ƒ�…�›�����ƒ�•�†�������• �ƒ�”�–�������’ �‡�ƒ�•�‡�”�•�ó�����›�‘ �—�����Ð�‹�•�†�����•�‘ �����• �—�…�Š�����‹�•��̂‘ �”�• �ƒ�–�‹�‘ �•�����–�Š�ƒ�–�����‹�–�����„�‡�…�‘ �• �‡�•�����ƒ�����Œ�‘ �„���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�‘ � �̂����ƒ�•�ƒ�Ž�›�œ�‹�•�‰�����™�Š�ƒ�–�����‹�•�����ƒ�…�–�—�ƒ�Ž�Ž�›�����–�”�—�‡�����ƒ�•�†�����™�Š�ƒ�–�����‹�•�����Œ�—�•�–�����ƒ�����• �›�–�Š�á�����™�Š�‹�Ž�‡�����‘ �–�Š�‡�”�����…�”�—�…�‹�ƒ�Ž���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�‹�•��̂‘ �”�• �ƒ�–�‹�‘ �•�����Š�ƒ� �̃‡�����„�‡�‡�•����� �̃‡�”�›�����Š�ƒ�”�†�����–�‘ �����Ð�‹�•�†�ä�������Š�‡�����’ �—�”�’ �‘ �•�‡�����‘ � �̂����–�Š�‹�•�����•�‡�…�–�‹�‘ �•�����‹�•�����…�‡�”�–�ƒ�‹�•�Ž�›�����•�‘ �–���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�–�‘ �����…�‘ �• �’ �Ž�ƒ�‹�•�á�����„�—�–�����–�‘ �����ƒ�•�ƒ�Ž�›�œ�‡�����™�Š�ƒ�–�����–�Š�‹�•�����Ž�‹�• �‹�–�‡�†�•�‡�•�•�����‘ � �̂����‹�•��̂‘ �”�• �ƒ�–�‹�‘ �•�����• �‡�ƒ�•�•�ä�������• �ƒ�”�–���� �� �� �� �� �� �� �� �� �� �� ��

���’ �‡�ƒ�•�‡�”�•�����ƒ�”�‡����� �̃‡�”�›�����• �—�…�Š�����†�‹� �̂ �̂—�•�‡�†�á�����ƒ�Ž�• �‘ �•�–�����ƒ�•�›�‘ �•�‡�����•�•�‘ �™�•�����™�Š�ƒ�–�����–�Š�‡�›�����ƒ�”�‡�á�����„�—�–�����ƒ�Ž�• �‘ �•�–�����•�‘ ���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�‘ �•�‡�����•�•�‘ �™�•�����™�Š�ƒ�–�����–�Š�‡�›�����…�ƒ�•�����†�‘ �á�����ƒ�•�†�����Š�‡�”�‡�����‹�•�����–�Š�‡�����’ �”�‘ �„�Ž�‡�• �����–�Š�ƒ�–�����‹�•�����™�‘ �”�–�Š�����–�‘ �����†�‹�•�…�—�•�•�ä�������Š�‡�›���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�Š�ƒ� �̃‡�����…�‘ �• �‡�����‘ �—�–�����•�‹�•�…�‡�����t�r�s�x�����ƒ�•�†����� �̃‘ �‹�…�‡�����‹�•�����ƒ�����• �—�…�Š�����‘ �Ž�†�‡�”�����–�‡�…�Š�•�‘ �Ž�‘ �‰�›�á�����„�—�–�����–�Š�‡�����‹�•��̂‘ �”�• �ƒ�–�‹�‘ �•���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�ƒ�”�‡�����•�…�ƒ�”�…�‡�����ƒ�•�†�����”�‡�†�—�•�†�ƒ�•�–�á�����ƒ�•�†�����• �‘ �•�–�Ž�›�����…�‘ �• �‡����� �̂”�‘ �• �����–�Š�‡�����’ �”�‘ �†�—�…�‹�•�‰�����…�‘ �• �’ �ƒ�•�‹�‡�•�����‘ �”�����’ �‡�‘ �’ �Ž�‡���� �� �� �� �� �� �� �� �� �� �� �� ��

�–�Š�ƒ�–�����Š�ƒ� �̃‡�����ƒ�����‰�”�‡�ƒ�–�����•�•�‘ �™�Ž�‡�†�‰�‡�����‘ � �̂����–�Š�‡�����• �ƒ�”�•�‡�–�����™�‹�–�Š�����• �ƒ�•�›�����‡�š�’ �‡�”�‹�• �‡�•�–�•�����ƒ�•�†�����‡�š�’ �‡�”�‹�‡�•�…�‡�•���� �� �� �� �� �� �� �� �� �� �� �� ��

�—�•�†�‡�”�����–�Š�‡�‹�”�����„�‡�Ž�–�ä�������‘ �����™�Š�›�����‹�•�����–�Š�ƒ�–�ë�������Š�‡�����• �ƒ�‹�•�����”�‡�ƒ�•�‘ �•�����‹�•�����–�Š�ƒ�–�����™�‡�����ƒ�”�‡�����•�–�‹�Ž�Ž�����‹�•�����–�Š�‡�����–�‡�•�–�‹�•�‰���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�’ �Š�ƒ�•�‡�ä������� �̃‡�”�›�‘ �•�‡�����’ �”�ƒ�‹�•�‡�•�����ƒ�Ž�Ž�����–�Š�‡�����•�‡�™������̂‡�ƒ�–�—�”�‡�•�����„�—�–�����–�Š�‡�›�����ƒ�Ž�•�‘ �����Š�ƒ�”�†�Ž�›�����•�•�‘ �™�����™�Š�‡�”�‡�����ƒ�Ž�Ž�����‘ � �̂��� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�–�Š�‹�•�����‹�•�����‰�‘ �‹�•�‰�ä�������”�‡�†�‹�…�–�‹�•�‰�����–�Š�‡����� �̂—�–�—�”�‡�����™�‹�–�Š�����–�Š�‹�•�����•�‹�•�†�����‘ � �̂����–�‡�…�Š�•�‘ �Ž�‘ �‰�›�����‹�•����� �̃‡�”�›�����Š�ƒ�”�†�á�����‹�–�����‹�•�����•�‹�•�†���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�‘ � �̂����‰�‹� �̃‡�•�����–�Š�ƒ�–����� �̃‘ �‹�…�‡�����™�‹�Ž�Ž�����„�‡�����’ �ƒ�”�–�����‘ � �̂����‘ �—�”�����‡� �̃‡�”�›�†�ƒ�›�����Ž�‹� �̃‡�•�á�����„�—�–�����•�‘ �����‘ �•�‡�����•�•�‘ �™�•�����™�Š�‹�…�Š�����’ �ƒ�”�–�á�����‹� �̂��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�ƒ�–�����Š�‘ �• �‡�á�����ƒ�–�����–�Š�‡�����‘ � �̂Ð�‹�…�‡�á�����‘ �•�����–�Š�‡�����…�ƒ�”�����‘ �”�����•�‘ �• �‡�–�Š�‹�•�‰�����‡�Ž�•�‡�����…�‘ �• �’ �Ž�‡�–�‡�Ž�›�����—�•�‡�š�’ �‡�…�–�‡�†�ä�������Š�‹�•�����‹�•���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�‡�•�’ �‡�…�‹�ƒ�Ž�Ž�›�� ���–�”�—�‡�� ����̂‘ �”�� ���–�Š�‡�� ���’ �”�‘ �†�—�…�‡�”�•�á�� ���–�Š�‡�›�� ���ƒ�”�‡�� ���†�‘ �‹�•�‰�� ���ƒ�� ���‰�‘ �‘ �†�� ���Œ�‘ �„�����‹�•�����—�’ �†�ƒ�–�‹�•�‰�����ƒ�•�†���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�‹�• �’ �”�‘ � �̃‹�•�‰�����–�Š�‡�‹�”�����•�‘ � �̂–�™�ƒ�”�‡�����‘ � �̃‡�”�����–�‹�• �‡�á�����„�—�–�����‹� �̂����›�‘ �—�����–�Š�‹�•�•�����ƒ�„�‘ �—�–�����‹�–�á�����–�Š�‹�•�‰�•�����ƒ�”�‡�����•�‘ �–�����• �—�…�Š���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�†�‹� �̂ �̂‡�”�‡�•�–�����–�Š�ƒ�•�����•�‘ �• �‡�����›�‡�ƒ�”�•�����ƒ�‰�‘ �á�����ƒ�•�†�����™�Š�‡�•�����™�‡�����ƒ�”�‡�����–�ƒ�Ž�•�‹�•�‰�����ƒ�„�‘ �—�–�����ƒ�����•�‡�™�����ƒ�•�†�����’ �‘ �–�‡�•�–�‹�ƒ�Ž�Ž�›���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�†�‹�•�”�—�’ �–�‹�•�‰�����–�‡�…�Š�•�‘ �Ž�‘ �‰�›�����™�Š�‡�”�‡�����…�‘ �• �’ �ƒ�•�‹�‡�•�����™�‘ �”�Ž�†�™�‹�†�‡�����ƒ�”�‡�����‹�•� �̃‡�•�–�‹�•�‰�����„�‹�Ž�Ž�‹�‘ �•�•�����‘ � �̂����†�‘ �Ž�Ž�ƒ�”�•���� �� �� �� �� �� �� �� �� ��

�‘ �•�á�����‹�–������̂‡�‡�Ž�•�����Ž�‹�•�‡�����‹�–�����…�‘ �—�Ž�†�����Š�ƒ� �̃‡�����‰�”�‘ �™�•�����• �—�…�Š�����“�—�‹�…�•�‡�”�����–�Š�ƒ�•�����–�Š�ƒ�–�ä������ �‡�Ð�‹�•�‹�–�‡�Ž�›�����‹�–�����‹�•�����•�‘ �–�����ƒ�•���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�•�‹�• �’ �Ž�‡�����ƒ�•�����•�ƒ�›�‹�•�‰�����–�Š�ƒ�–�����–�Š�‡����� �̂—�–�—�”�‡�����‹�•�����—�•�…�‡�”�–�ƒ�‹�•�á�����–�Š�‡�”�‡�����ƒ�”�‡�����•�‘ �����• �ƒ�•�›������̂ƒ�…�–�‘ �”�•�����ƒ�–�����’ �Ž�ƒ�›�����Š�‡�”�‡�ä���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�� �•�‡�����‘ �–�Š�‡�”�����‡�š�ƒ�• �’ �Ž�‡�����‹�•�����–�Š�‡�����‡�…�‘ �•�›�•�–�‡�• �����™�‡�����™�‡�”�‡�����–�ƒ�Ž�•�‹�•�‰�����ƒ�„�‘ �—�–�����’ �”�‡� �̃‹�‘ �—�•�Ž�›�ã�����…�‘ �• �’ �ƒ�•�‹�‡�•���� �� �� �� �� �� �� �� �� �� �� ��



�y�w�� 

�•�–�‹�Ž�Ž�����Š�ƒ� �̃‡�����’ �”�‹�‘ �”�‹�–�‹�‡�•�����‘ �•�����–�Š�‡�����™�‡�„�����ƒ�•�†�����•�• �ƒ�”�–�’ �Š�‘ �•�‡�á����� �̃‘ �‹�…�‡�����‹�•�����ƒ�•�†�����™�‹�Ž�Ž�����„�‡�����ƒ�•�����‹�• �’ �‘ �”�–�ƒ�•�–���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�…�Š�ƒ�•�•�‡�Ž�����–�‘ �����…�‘ �•�•�‡�…�–�����™�‹�–�Š�����›�‘ �—�”�����…�—�•�–�‘ �• �‡�”�•�á�����ƒ�•�†�����‡� �̃‡�•�–�—�ƒ�Ž�Ž�›�����ƒ�•�›�����…�‘ �• �’ �ƒ�•�›�������•�‘ �• �‡�����• �‘ �”�‡�á���� �� �� �� �� �� �� �� �� �� �� ��

�•�‘ �• �‡�����Ž�‡�•�•�á�����†�‡�’ �‡�•�†�‹�•�‰�����‘ �•�����–�Š�‡�‹�”�����‹�•�†�—�•�–�”�›�������™�‹�Ž�Ž�����„�‡�����’ �”�‡�•�‡�•�–�����‘ �•�����–�Š�‡����� �̃‘ �‹�…�‡�����†�‘ �• �ƒ�‹�•�����ƒ�•�����™�‡�Ž�Ž�ä���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

���”�‘ �†�—�…�‡�”�•�����ƒ�”�‡�����ƒ�‰�‰�”�‡�•�•�‹� �̃‡�����ƒ�•�†�����…�ƒ�—�–�‹�‘ �—�•�����ƒ�–�����–�Š�‡�����•�ƒ�• �‡�����–�‹�• �‡�á�����–�Š�‡�‹�”�����•�–�‡�’ �����‘ �•�‡�����Š�ƒ�•�����„�‡�‡�•�����–�‘ ���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�’ �Ž�ƒ�…�‡�����–�Š�‡�‹�”�����Ð�Ž�ƒ�‰�����ƒ�”�‘ �—�•�†�����ƒ�•�����• �—�…�Š�����ƒ�•�����’ �‘ �•�•�‹�„�Ž�‡�����„�›�����ò�—�•�†�‡�”�•�‡�Ž�Ž�‹�•�‰�ó�����–�Š�‡�‹�”�������• �ƒ�”�–�������’ �‡�ƒ�•�‡�”�•�á���� �� �� �� �� �� �� �� �� �� �� �� ��

�•�‘ �™�����–�Š�‡�›�����™�ƒ�‹�–������̂‘ �”������̂‡�‡�†�„�ƒ�…�•�����–�‘ �����• �ƒ�•�‡�����–�Š�‡�‹�”�����•�‡�…�‘ �•�†�����•�–�‡�’ �ä������ �–�����–�Š�‡�����‡�•�†�����‘ � �̂����‹�–�����ƒ�Ž�Ž�á�����ƒ�”�‡�����–�Š�‡�›���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�•�—�”�‡�����–�Š�ƒ�–�����’ �‡�‘ �’ �Ž�‡�����™�‹�Ž�Ž�����ƒ�…�…�‡�’ �–�����ƒ�•�‘ �–�Š�‡�”�����–�‡�…�Š�•�‘ �Ž�‘ �‰�‹�…�ƒ�Ž�����”�‡� �̃‘ �Ž�—�–�‹�‘ �•�ë������ �ƒ�›�„�‡�á�����„�—�–�����†�‡�Ð�‹�•�‹�–�‡�Ž�›���� �� �� �� �� �� �� �� �� �� ��

�–�Š�‡�›�����Š�ƒ� �̃‡�����•�‘ �–�Š�‹�•�‰�����–�‘ �����•�ƒ�›�����ƒ�„�‘ �—�–�����Š�‘ �™�����• �—�…�Š�����–�‹�• �‡�����‹�–�����™�‹�Ž�Ž�����–�ƒ�•�‡�á�����‡� �̃‡�•�–�—�ƒ�Ž�Ž�›�����…�—�•�–�‘ �• �‡�”�•�����™�‹�Ž�Ž���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�„�‡�…�‘ �• �‡�����ƒ�…�…�—�•�–�‘ �• �‡�†�����–�‘ �����‹�–�ä������� �̂����›�‘ �—�����–�Š�‹�•�•�����ƒ�„�‘ �—�–�����‹�–�á�����„�ƒ�”�‡�Ž�›�����• �‘ �”�‡�����–�Š�ƒ�•�����–�‡�•�����›�‡�ƒ�”�•�����ƒ�‰�‘ �����ƒ�Ž�• �‘ �•�–���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�•�‘ �� ���‘ �•�‡�� ���Š�ƒ�†�� ���• �—�…�Š�� ���•�•�‘ �™�Ž�‡�†�‰�‡�� ���‘ �”�� ���‡� �̃‡�•�� ���’ �Ž�ƒ�•�•�� ���ƒ�„�‘ �—�–�� ���…�”�‡�ƒ�–�‹�•�‰�����ƒ�����• �‘ �„�‹�Ž�‡�����•�–�”�ƒ�–�‡�‰�›�á���� �� �� �� �� �� �� �� �� �� �� �� ��

�•�‘ �™�ƒ�†�ƒ�›�•�����‡� �̃‡�”�›�„�‘ �†�›�����†�‘ �‡�•�á�����•�‘ �����‹�–�����™�‹�Ž�Ž�����„�‡�����‹�•�–�‡�”�‡�•�–�‹�•�‰�����–�‘ �����•�‡�‡�����™�Š�ƒ�–�����™�‹�Ž�Ž�����Š�ƒ�’ �’ �‡�•�����‹�•�����–�‡�•���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�• �‘ �”�‡�������›�‡�ƒ�”�•�������ƒ�•�†�������ƒ�������•�‡�™�������†�‹�•�”�—�’ �–�‹� �̃‡�������–�‡�…�Š�•�‘ �Ž�‘ �‰�›�ä����

��

�x�ä�u�������� �‘�•�•�‹�„�Ž�‡���������…�‡�•�ƒ�”�‹�‘�•����

��

�� �—�”�‹�•�‰�� ���–�Š�‡�����…�‘ �—�”�•�‡�����‘ � �̂����–�Š�‹�•�����’ �ƒ�’ �‡�”�����™�‡�����Š�ƒ� �̃‡�����”�‡�’ �‘ �”�–�‡�†�����• �ƒ�•�›�����‹�•��̂‘ �”�• �ƒ�–�‹�‘ �•�����‘ �•�������• �ƒ�”�–���� �� �� �� �� �� �� �� �� �� �� �� ��

���’ �‡�ƒ�•�‡�”�•�á�����…�‘ �• �’ �”�‹�•�‡�†�����‘ � �̂����• �ƒ�”�•�‡�–�����ƒ�•�†�����•�–�”�ƒ�–�‡�‰�‹�…�����ƒ�•�ƒ�Ž�›�•�‹�•�á�����‰�‘ �‹�•�‰�����–�Š�‡�•�����†�‡�‡�’ �‡�”�����‹�•�����–�Š�‡���� �� �� �� �� �� �� �� �� �� �� ��

�—�•�†�‡�”�•�–�ƒ�•�†�‹�•�‰�����‘ � �̂����–�Š�‡�����”�‡�ƒ�•�‘ �•�•�����„�‡�Š�‹�•�†�����–�Š�‡�����…�Š�‘ �‹�…�‡�•�����–�Š�ƒ�–�����–�Š�‡�����„�‹�‰�����’ �”�‘ �†�—�…�‹�•�‰�����…�‘ �• �’ �ƒ�•�‹�‡�•���� �� �� �� �� �� �� �� �� �� �� ��

�• �ƒ�†�‡�ä������ �‡�����Š�ƒ� �̃‡�����ƒ�Ž�•�‘ �����”�‡�…�ƒ�Ž�Ž�‡�†�����• �ƒ�•�›�����–�‹�• �‡�•�����–�Š�ƒ�–�����–�Š�‡����� �̂—�–�—�”�‡�����‹�•����� �̃‡�”�›�����—�•�…�‡�”�–�ƒ�‹�•�á�����–�Š�‡���� �� �� �� �� �� �� �� �� �� �� �� �� ��
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�• �—�…�Š�����‘ � �̂����–�Š�‡�����„�‡�•�‡�Ð�‹�–�•�����‡�•�†�����—�’ �����‘ �•�����–�Š�‡�����…�—�•�–�‘ �• �‡�”�•�����•�‹�†�‡�á�����–�Š�‡�›�����™�‹�Ž�Ž�����„�‡�����–�Š�‡�����‘ �•�‡�•�����–�‘ �����‡�•�Œ�‘�›�����–�Š�‡���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
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�‹�•�…�”�‡�ƒ�•�‡�����–�Š�‡�����ƒ�• �‘ �—�•�–�����‘ � �̂����Ž�‹�• �‹�–�ƒ�–�‹�‘ �•�•�����–�‘ �����ƒ� �̃‘ �‹�†�����–�‘ �‘ �����• �—�…�Š�����‡�š�’ �Ž�‘ �‹�–�ƒ�–�‹�‘ �•�����‘ � �̂����–�Š�‡�����• �ƒ�”�•�‡�–�����„�›���� �� �� �� �� �� �� �� �� �� �� �� �� ��
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�‹�•��̂‘ �”�• �ƒ�–�‹�‘ �•�����™�‹�Ž�Ž�����„�‡�����…�”�‡�ƒ�–�‡�†�����™�‹�–�Š�����ƒ�����•�›�•�–�‡�• �����‘ � �̂����•�Š�ƒ�”�‡�†�����”�—�Ž�‡�•�����ƒ�•�†�����’ �”�ƒ�…�–�‹�…�‡�•�á�����„�—�–�����‡�ƒ�…�Š�����‘ �•�‡���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�‘ � �̂����–�Š�‡�•�‡�����‰�‹�‰�ƒ�•�–�‹�…�����ƒ�‰�‰�”�‡�‰�ƒ�–�‡�•�����‹�•�����•�‘ �–�����ƒ�„�Ž�‡�����–�‘ �����…�‘ �• �• �—�•�‹�…�ƒ�–�‡�����™�‹�–�Š�����‘ �–�Š�‡�”�����ƒ�‰�‰�”�‡�‰�ƒ�–�‡�•�������Ž�‡�–�ï�•���� �� �� �� �� �� �� �� �� �� �� �� ��

�•�ƒ�›�����–�Š�ƒ�–�����
 �‘ �‘ �‰�Ž�‡�����ƒ�•�†������ �• �ƒ�œ�‘ �•�����’ �”�‘ � �̃‹�†�‡�����ƒ�•�����‹�•�–�‡�”�…�‘ �•�•�‡�…�–�‡�†�����•�‡�”� �̃‹�…�‡�����–�‘ �‰�‡�–�Š�‡�”�����™�‹�–�Š�����• �ƒ�•�›���� �� �� �� �� �� �� �� �� �� �� ��

�‘ �–�Š�‡�”�� ���‹�•�†�—�•�–�”�›�� ���Ž�‡�ƒ�†�‹�•�‰�� ���„�”�ƒ�•�†�•�� ���–�Š�ƒ�–�� ���•�‡�Ž�Ž�� ���…�ƒ�”�•�� ���‘ �”�� ���Š�‘ �• �‡�� ���ƒ�’ �’ �Ž�‹�ƒ�•�…�‡�•�á�� ���–�Š�‡�›�� ���…�ƒ�•�����„�‡���� �� �� �� �� �� �� �� �� �� �� �� ��

�…�‘ �•�•�‹�†�‡�”�‡�†�����ƒ�•�����‹�•�–�‡�‰�”�ƒ�–�‡�†�����•�›�•�–�‡�• �����„�‡�…�ƒ�—�•�‡�����›�‘ �—�”�����†�ƒ�–�ƒ�����ƒ�”�‡�����”�‡�…�‘ �‰�•�‹�œ�‡�†�����„�›�����ƒ�Ž�Ž�����–�Š�‡�����†�‡� �̃‹�…�‡�•���� �� �� �� �� �� �� �� �� �� �� �� ��

�›�‘ �—�����—�•�‡�á�����›�‘ �—�����…�ƒ�•�����…�‘ �•�–�”�‘ �Ž�����‡� �̃‡�”�›�–�Š�‹�•�‰�����“�—�‹�–�‡�����‡�ƒ�•�‹�Ž�›�����ƒ�•�†�����…�‘ �• ��̂‘ �”�–�ƒ�„�Ž�›�ä�������Š�‡�����†�‹� �̂ �̂‡�”�‡�•�…�‡�����™�‹�–�Š���� �� �� �� �� �� �� �� �� �� �� �� ��

�–�Š�‡�����’ �”�‡� �̃‹�‘ �—�•�����•�…�‡�•�ƒ�”�‹�‘ �����Ž�‹�‡�•�����–�Š�ƒ�–�����‹� �̂����›�‘ �—�����—�•�‡�����•�‘ �• �‡�����‘ �–�Š�‡�”�����’ �‘ �’ �—�Ž�ƒ�”�������‘ �‹�…�‡�����„�”�ƒ�•�†����� �̂”�‘ �• �������Š�‹�•�ƒ���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�›�‘ �—�����†�‘ �•�ï�–�����Š�ƒ� �̃‡�����–�Š�‡�����•�ƒ�• �‡�����†�ƒ�–�ƒ�����ƒ�•�†�����‹�•�–�‡�‰�”�ƒ�–�‹�‘ �•�����–�Š�ƒ�–�����›�‘ �—�����ƒ�Ž�”�‡�ƒ�†�›�����Š�ƒ� �̃‡�����‘ �•�����›�‘ �—�”�����‘ �–�Š�‡�”���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�•�›�•�–�‡�• �•�á�����„�‡�…�ƒ�—�•�‡�����–�Š�‡�›�����ƒ�”�‡�����•�‘ �–�����‹�•�–�‡�‰�”�ƒ�–�‡�†���ä�������‘ �•�•�—�• �‡�”�•�����™�‹�Ž�Ž�����”�‡�…�‡�‹� �̃‡�����ƒ�����„�‹�‰�����’ �‘ �”�–�‹�‘ �•�����‘ � �̂��� �� �� �� �� �� �� �� �� �� �� �� ��

�„�‡�•�‡�Ð�‹�–�•�����‹�•�����–�Š�‹�•�����•�…�‡�•�ƒ�”�‹�‘ �����ƒ�•�����™�‡�Ž�Ž�á�����™�‹�–�Š�����Œ�—�•�–�����ƒ�����„�‹�–�����• �‘ �”�‡�����”�‡�‰�—�Ž�ƒ�–�‹�‘ �•�•�����–�Š�‡�›�����…�‘ �—�Ž�†�����ƒ�Ž�•�‘ �����„�‡���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�• �‘ �”�‡�������’ �”�‘ �–�‡�…�–�‡�†�������™�Š�‹�Ž�‡�������•�–�‹�Ž�Ž�������”�‡�–�ƒ�‹�•�‹�•�‰�������ƒ�Ž�Ž�������–�Š�‡�������„�‡�•�‡�Ð�‹�–�•�������‘ � �̂������–�Š�‡�������–�‡�…�Š�•�‘ �Ž�‘ �‰�›�ä����

��

���…�‡�•�ƒ�”�‹�‘ �����u������������ �‹�•�‰�†�‘ �• �•���ã�����›�‘ �—�����Š�ƒ� �̃‡�����’ �”�‘ �„�ƒ�„�Ž�›�����‰�—�‡�•�•�‡�†�����™�Š�‡�”�‡�����™�‡�����ƒ�”�‡�����Š�‡�ƒ�†�‹�•�‰�����–�‘ �����ƒ�Ž�”�‡�ƒ�†�›�á���� ���� �� �� �� �� �� �� �� �� �� �� ��

�–�‘ �� ���ƒ�����•�…�‡�•�ƒ�”�‹�‘ �����™�Š�‡�”�‡�á�����ƒ�•�����ƒ�����”�‡�•�—�Ž�–�����‘ � �̂����‹�•�–�‡�•�•�‡�����”�‡�‰�—�Ž�ƒ�–�‹�‘ �•�����–�‘ �����ƒ� �̃‘ �‹�†�����–�Š�‡�����…�”�‡�ƒ�–�‹�‘ �•�����‘ � �̂��� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�• �‘ �•�‘ �’ �‘ �Ž�‹�‡�•�á�����ƒ�����Ž�‘ �–�����‘ � �̂����•�‡�™�����Ž�‹�• �‹�–�ƒ�–�‹�‘ �•�•�����Š�ƒ� �̃‡�����…�‘ �• �‡�����‹�•�–�‘ �����‡�š�‹�•�–�‡�•�…�‡�ä�������‘ �• �• �—�•�‹�…�ƒ�–�‹�‘ �•���� �� �� �� �� �� �� �� �� �� ��

�„�‡�–�™�‡�‡�•�����–�Š�‡�����’ �”�‘ �†�—�…�‡�”�•�����ƒ�•�†�����‹�•�–�‡�‰�”�ƒ�–�‹�‘ �•�����‘ � �̂����ƒ�’ �’ �Ž�‹�…�ƒ�–�‹�‘ �•�•�����ƒ�”�‡�����Š�ƒ�”�†�����–�‘ �����ƒ�…�Š�‹�‡� �̃‡�����ƒ�•�†�����•�‘ �–���� �� �� �� �� �� �� �� �� �� �� �� ��

�™�‘ �”�–�Š�����–�Š�‡�����‡��̂�̂‘ �”�–�ä������ �ƒ�•�›�����…�‘ �• �’ �ƒ�•�‹�‡�•�����ƒ�”�‡�����†�‡� �̃‡�Ž�‘ �’ �‹�•�‰�����–�Š�‡�‹�”�����‘ �™�•�����•�›�•�–�‡�• �����–�Š�ƒ�–�����™�‘ �”�•�•���� �� �� �� �� �� �� �� �� �� �� ��

�ƒ�”�‘ �—�•�†�����–�Š�‡�‹�”�����’ �‘ �”�–��̂‘ �Ž�‹�‘ �•�����‘ � �̂����’ �”�‘ �†�—�…�–�•�������ƒ�����„�‹�–�����Ž�‹�•�‡�����‹�–�����‹�•�����ƒ�Ž�•�‘ �����Š�ƒ�’ �’ �‡�•�‹�•�‰�����•�‘ �™�ƒ�†�ƒ�›�•�����™�‹�–�Š�����„�‹�‰���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�…�‘ �• �’ �ƒ�•�‹�‡�•�����Ž�‹�•�‡�������ƒ�• �•�—�•�‰�����‘ �”�������Š�‹�Ž�‹�’ �•���á�����–�”�›�‹�•�‰�����–�‘ �����Ž�‡� �̃‡�”�ƒ�‰�‡�����–�Š�‡�‹�”�����‘ �™�•�����‡�…�‘ �•�›�•�–�‡�• �����™�‹�–�Š�‘ �—�–�����ƒ���� �� �� �� �� �� �� �� �� �� �� �� ��

�…�‘ �• �• �‘ �•�����„�‹�‰�‰�‡�”�����’ �‹�…�–�—�”�‡�ä�������•�����–�Š�‹�•�����…�ƒ�•�‡�����ƒ�Ž�•�‘ ������ �������ƒ�†� �̃ƒ�•�…�‡�• �‡�•�–�•�����™�‹�Ž�Ž�����„�‡�����•�Ž�‘ �™�‡�”�����†�—�‡�����–�‘ �����ƒ���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�Š�‹�‰�Š�‡�”�����• �ƒ�”�•�‡�–����� �̂”�ƒ�‰�• �‡�•�–�ƒ�–�‹�‘ �•�����–�Š�ƒ�–�����†�‘ �‡�•�•�ï�–������̂ƒ� �̃‘ �”�����–�Š�‡�����…�”�‡�ƒ�–�‹�‘ �•�����‘ � �̂����…�Ž�—�•�–�‡�”�•�á�����„�—�–�����• �‘ �”�‡���� �� �� �� �� �� �� �� �� �� �� ��

�‹�•�†�‡�’ �‡�•�†�‡�•�–�� ���”�‡�•�‡�ƒ�”�…�Š�� ���…�‡�•�–�”�‡�•�ä�������•�����–�Š�‹�•�����•�…�‡�•�ƒ�”�‹�‘ �������‘ �‹�…�‡�����–�‡�…�Š�•�‘ �Ž�‘ �‰�›�����™�‹�Ž�Ž�����•�‘ �–�����„�‡�����ƒ�•���� �� �� �� �� �� �� �� �� �� �� ��

�†�‹� �̂ �̂—�•�‡�†�����ƒ�•�����‹�•�����–�Š�‡�����’ �”�‡� �̃‹�‘ �—�•�����‘ �•�‡�•�á�����™�‹�–�Š�����Ž�‡�•�•�����…�‘ �•�•�—�• �‡�”�•�����–�”�ƒ�…�–�‹�‘ �•�á�����ƒ�•�†�����Ž�‡�•�•�����‹�•�•�‘ � �̃ƒ�–�‹�‘ �•���� �� �� �� �� �� �� �� �� �� �� �� ��



�y�{�� 

�ƒ�•�†�����…�‘ �Ž�Ž�ƒ�„�‘ �”�ƒ�–�‹�‘ �•�á�����–�Š�‹�•�‰�•�����™�‹�Ž�Ž�����™�‘ �”�•�����‘ �—�–�����•�Ž�‘ �™�Ž�›�����ƒ�•�†�����‹�•�����–�Š�‡�����• �ƒ�Œ�‘ �”�‹�–�›�����‘ � �̂����‹�•�†�—�•�–�”�‹�‡�•�����‹�–�����™�‹�Ž�Ž���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�Œ�—�•�–�����„�‡�����…�‘ �•�•�‹�†�‡�”�‡�†�����ƒ�•�����ƒ�����’ �Ž�—�•������̂‘ �”�����ƒ�����„�”�ƒ�•�†�����–�‘ �����ƒ�’ �’ �Ž�›�������‘ �‹�…�‡�����†�‹�‰�‹�–�ƒ�Ž�����•�–�”�ƒ�–�‡�‰�‹�‡�•�á�����„�—�–�����•�‘ �–�����”�‡�ƒ�Ž�Ž�›���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

� �̂—�•�†�ƒ�• �‡�•�–�ƒ�Ž�á�����™�Š�‹�Ž�‡�����•�‘ �• �‡�����‘ �–�Š�‡�”�•�����”�‡�–�ƒ�‹�•�����–�Š�‡�‹�”�����•�–�”�ƒ�–�‡�‰�‹�…�����‹�• �’ �‘ �”�–�ƒ�•�…�‡�������ƒ�—�–�‘ �• �‘ �–�‹� �̃‡�����ƒ�•�†���� �� �� �� �� �� �� �� �� ��

�Š�‘ �• �‡�����ƒ�’ �’ �Ž�‹�ƒ�•�…�‡�•�����• �ƒ�‹�•�Ž�›�á�����„�—�–�����ƒ�Ž�•�‘ �����ƒ�•�›�‘ �•�‡�����™�Š�‘ �����Š�ƒ�•�����”�‡�…�—�”�”�‡�•�–�����…�—�•�–�‘ �• �‡�”�•�����…�ƒ�•�����•�‡�–�����—�’ ���� �� �� �� �� �� �� �� �� �� �� �� ��

�–�Š�‡�‹�”�����‘ �™�•�����Š�—�„�����‘ �”�����•�• �ƒ�Ž�Ž�����‡�…�‘ �•�›�•�–�‡�• ���ä�������‘ �•�•�—�• �‡�”�•�����™�‹�Ž�Ž�����„�‡������̂ƒ�”����� �̂”�‘ �• �����„�‡�•�‡�Ð�‹�–�–�‹�•�‰�����‘ � �̂����–�Š�‹�•���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�•�‹�–�—�ƒ�–�‹�‘ �•�á�����‹�–�����…�‘ �—�Ž�†�����„�‡�����‹�•�•�–�‡�ƒ�†�����”�‡�™�ƒ�”�†�‹�•�‰������̂‘ �”�����•�‘ �• �‡�����…�‘ �• �’ �ƒ�•�‹�‡�•�����–�Š�ƒ�–�����ƒ�”�‡�����ƒ�„�Ž�‡�����–�‘ �����• �‘ � �̃‡�����‹�•���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�ƒ�†� �̃ƒ�•�…�‡�����ƒ�•�†�����†�‡� �̃‡�Ž�‘ �’ �����ƒ�����•�—�…�…�‡�•�•� �̂—�Ž�����‡�…�‘ �•�›�•�–�‡�• �á�����„�‡�…�ƒ�—�•�‡�����„�ƒ�–�–�Ž�‡�•������̂‘ �”�������‘ �‹�…�‡�����†�‘ �• �‹�•�ƒ�•�…�‡���� �� �� �� �� �� �� �� �� �� ��

�™�‹�Ž�Ž�����„�‡�����Š�‡�Ž�†�����‹�•�����‡� �̃‡�”�›�����‹�•�†�—�•�–�”�›�����‹�•�����ƒ�����Š�ƒ�”�•�Š�‡�”�����™�ƒ�›�á�����„�—�–�����™�‹�–�Š�����ƒ�Ž�•�‘ �����Ž�‘ �™�‡�”�����’ �‘ �•�•�‹�„�Ž�‡�����”�‡�–�—�”�•�•���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�–�Š�ƒ�•�������‘ �–�Š�‡�”�������•�…�‡�•�ƒ�”�‹�‘ �•�ä����

��

���…�‡�•�ƒ�”�‹�‘ �����v�����������	�ƒ�‹�Ž�—�”�‡���ã�����ƒ�Ž�Ž�����–�Š�‡�����ƒ�„�‘� �̃‡�����•�…�‡�•�ƒ�”�‹�‘ �•�����–�”�‡�ƒ�–�������‘ �‹�…�‡�����–�‡�…�Š�•�‘ �Ž�‘ �‰�›�����ƒ�•�����•�—�…�…�‡�•�•� �̂—�Ž�á���� �� �� �� �� �� �� �� �� �� �� �� ��

�‡� �̃‡�•�����‹� �̂����•�‘ �• �‡�–�‹�• �‡�•�����–�Š�‹�•�‰�•�����†�‘ �•�ï�–�����‰�‘ �����…�‘ �• �’ �Ž�‡�–�‡�Ž�›�����™�‡�Ž�Ž�ä�������–�����‹�•�����†�‡�Ð�‹�•�‹�–�‡�Ž�›�����’ �‘ �•�•�‹�„�Ž�‡�����ƒ�•�†�����•�‘ �–���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�–�Š�ƒ�–�����Š�ƒ�”�†�����–�‘ �����•�‡�‡�����–�Š�ƒ�–�������‘ �‹�…�‡�������‡�…�Š�•�‘ �Ž�‘ �‰�›�����…�‘ �—�Ž�†�����ƒ�…�–�—�ƒ�Ž�Ž�›������̂ƒ�‹�Ž�����‘ �”�����”�‡�• �ƒ�‹�•�����‹�•�����ƒ����� �̃‡�”�›�����•�• �ƒ�Ž�Ž���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�•�‹�…�Š�‡������̂‘ �”�����ƒ�����Ž�‘ �•�‰�á�����Ž�‘ �•�‰�����–�‹�• �‡�ä������� �̂����™�‡�����–�ƒ�•�‡�����‹�•�–�‘ �����ƒ�…�…�‘�—�•�–�����–�Š�ƒ�–�����–�Š�‡������ �������
 �‘ � �̃‡�”�•�• �‡�•�–�����•�–�‹�Ž�Ž���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�†�‘ �‡�•�•�ï�–�����—�•�†�‡�”�•�–�ƒ�•�†�����Š�‘ �™�����	�ƒ�…�‡�„�‘ �‘ �•�����™�‘ �”�•�•�����ƒ�•�†�����™�Š�ƒ�–�����ƒ�”�‡�����‹�–�•�����•�‘ �—�”�…�‡�•�����‘ � �̂����”�‡� �̃‡�•�—�‡�á�����Š�‘ �™���� �� �� �� �� �� �� �� �� �� �� �� ��

�…�ƒ�•�����™�‡�����–�Š�‹�•�•�����–�Š�ƒ�–�����ƒ�•�›�����‰�‘� �̃‡�”�•�• �‡�•�–�����…�ƒ�•�����—�•�†�‡�”�•�–�ƒ�•�†�á������̂ƒ� �̃‘ �”�����ƒ�•�†�����”�‡�‰�—�Ž�ƒ�–�‡�����…�‘ �”�”�‡�…�–�Ž�›�����ƒ���� �� �� �� �� �� �� �� �� �� �� �� ��

�…�‘ �• �’ �Ž�‡�š�������ƒ�•�†�����•�‘ �–�����›�‡�–�����†�‡�Ð�‹�•�‡�†�������–�‡�…�Š�•�‘ �Ž�‘ �‰�›�����Ž�‹�•�‡�������‘ �‹�…�‡�ä������ �‘ �”�‡�‘� �̃‡�”�á������ �������†�‡� �̃‡�Ž�‘ �’ �• �‡�•�–�����‹�•���� �� �� �� �� �� �� �� �� �� �� ��

�•�Ž�‘ �™�á�����‹�–�����…�‘ �—�Ž�†�����…�‘ �• �’ �Ž�‡�–�‡�Ž�›�����„�‡�����–�Š�ƒ�–�����„�›�����–�Š�‡�����–�‹�• �‡�������‘ �‹�…�‡�����–�‡�…�Š�•�‘ �Ž�‘ �‰�›�����†�‡� �̃‡�Ž�‘ �’ �•�á�����ƒ�•�‘ �–�Š�‡�”���� �� �� �� �� �� �� �� �� �� �� �� ��

�‹�•�•�‘ � �̃ƒ�–�‹�‘ �•�����™�‹�Ž�Ž�����’ �”�‘ � �̃‡�����• �—�…�Š�����• �‘ �”�‡�����‡��̂Ð�‹�…�‹�‡�•�–�á�����‘ �”�����•�• �ƒ�”�–�’ �Š�‘ �•�‡�•�����™�‹�Ž�Ž�����„�‡�����‹�• �’ �”�‘ � �̃‡�†�����‹�•�����•�—�…�Š�����ƒ���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�™�ƒ�›�����–�Š�ƒ�–�������‘ �‹�…�‡�����„�‡�•�‡�Ð�‹�–�•�����™�‹�Ž�Ž�����„�‡�����• �—�…�Š�����Ž�‘ �™�‡�”�����–�Š�ƒ�•�����•�‘ �™�ä������ �”�����•�‹�• �’ �Ž�›�ã�����’ �‡�‘ �’ �Ž�‡�����™�‹�Ž�Ž�����•�‘ �–�����‰�‡�–���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�ƒ�…�…�—�•�–�‘ �• �‡�†�����–�‘ �����‹�–�ä�������–�����‹�•�����—�•�‡��̂—�Ž������̂‘ �”�����•�‘ �• �‡�����…�ƒ�–�‡�‰�‘ �”�‹�‡�•�����‘ � �̂����’ �‡�‘ �’ �Ž�‡�����• �‘ �”�‡�����–�Š�ƒ�•�����‘ �–�Š�‡�”�•�á�����‘ �”�‡�����‹�•���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�•�‘ �• �‡�����•�‹�–�—�ƒ�–�‹�‘ �•�•�����ƒ�•�†�����•�‘ �–�����‹�•�����‘ �–�Š�‡�”�•�á�����•�‘ �����• �ƒ�›�„�‡�����‹�–�����™�‹�Ž�Ž�����Œ�—�•�–�����„�‡�����•�–�—�…�•�����‹�•�����–�Š�‡�•�‡�����•�• �ƒ�Ž�Ž�����•�‹�…�Š�‡�•���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�ƒ�•�†�����•�‡� �̃‡�”�����ƒ�…�Š�‹�‡� �̃‡�����ƒ�����‰�”�‡�ƒ�–�‡�”�����—�•�‡�ä������ �‘ �•�‡�•�–�Ž�›�����–�Š�‹�•�����•�…�‡�•�ƒ�”�‹�‘ �����‹�•�����’ �”�‘ �„�ƒ�„�Ž�›�����–�Š�‡�����Ž�‡�•�•�����Ž�‹�•�‡�Ž�›�á�����„�—�–���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�–�Š�‡�”�‡�������ƒ�”�‡�������…�‡�”�–�ƒ�‹�•�Ž�›�������•�‘ �• �‡������� �̃ƒ�Ž�‹�†�������ƒ�”�‰�—�• �‡�•�–�•�������ƒ�•�†�������‹�–�������…�‘ �—�Ž�†�������”�‡�ƒ�Ž�Ž�›�������Š�ƒ�’ �’ �‡�•�ä����
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�� �”�‹�–�‹�•�‰�� ���–�Š�‹�•�� ���’ �ƒ�’ �‡�”�� ���Š�ƒ�•�� ���†�‡�Ð�‹�•�‹�–�‡�Ž�›�� ���™�‹�†�‡�•�‡�†�� ���–�Š�‡�� ���ƒ�—�–�Š�‘ �”�ï�•�� ���’ �‡�”�•�’ �‡�…�–�‹� �̃‡�� ���‘ �•�� �����‘ �‹�…�‡���� �� �� �� �� �� �� �� �� �� ��

���‡�…�Š�•�‘ �Ž�‘ �‰�›�����ƒ�•�†�������• �ƒ�”�–�������’ �‡�ƒ�•�‡�”�•�����‘ �•�����• �ƒ�•�›�����ƒ�”�‡�ƒ�•�á����� �̂”�‘ �• �����–�Š�‡�����„�ƒ�•�‹�…�����—�•�†�‡�”�•�–�ƒ�•�†�‹�•�‰�����‘ � �̂����™�Š�ƒ�–���� �� �� �� �� �� �� �� �� �� �� �� ��

�–�Š�‡�›�����ƒ�”�‡�����–�‘ �����–�Š�‡�‹�”�����• �ƒ�”�•�‡�–�����†�ƒ�–�ƒ�����ƒ�•�†�����–�Š�‡�‹�”����� �̂—�–�—�”�‡�����ƒ�’ �’ �Ž�‹�…�ƒ�–�‹�‘ �•�•�ä�������Š�‡�����ƒ�—�–�Š�‘ �”�����Š�ƒ�†�����Ž�‹�–�–�Ž�‡���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�’ �”�‡� �̃‹�‘ �—�•�����‡�š�’ �‡�”�‹�‡�•�…�‡�����™�‹�–�Š�����–�Š�‹�•�����•�‡�™�����–�‡�…�Š�•�‘ �Ž�‘ �‰�›�á�����Š�ƒ� �̃‹�•�‰�����Ð�‹�”�•�–�����‰�‘ �–�–�‡�•�����ƒ�������• �ƒ�”�–�������’ �‡�ƒ�•�‡�”���� �� �� �� �� �� �� �� �� �� �� ��
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�†�—�”�‹�•�‰�����• �‹�†�����t�r�s�z�����ƒ�•�†�����Š�ƒ� �̃‹�•�‰�����—�•�‡�†�����‹�–�����…�ƒ�•�—�ƒ�Ž�Ž�›�����‘ �—�–�����‘ � �̂����…�—�”�‹�‘ �•�‹�–�›�����‡� �̃‡�”�����•�‹�•�…�‡�ä�������‘ �‹�…�‡���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�–�‡�…�Š�•�‘ �Ž�‘ �‰�›�� ���–�‘ �†�ƒ�›�����‰�‹� �̃‡�•�����–�Š�‡������̂‡�‡�Ž�‹�•�‰�����‘ � �̂����•�–�‹�Ž�Ž�����„�‡�‹�•�‰�����Ž�‹�• �‹�–�‡�†�á�����‹�–�����…�”�‡�ƒ�–�‡�•�����–�Š�ƒ�–����� �̃‹�„�‡�����‘ � �̂��� �� �� �� �� �� �� �� �� �� �� �� �� ��

�‹�•�…�”�‡�†�‹�„�Ž�‡�����’ �‘ �–�‡�•�–�‹�ƒ�Ž�á�����„�—�–�����•�‘ �™�ƒ�†�ƒ�›�•�����‹�–�����‹�•�����ƒ�����„�‹�–�����–�‘ �‘ �����‡�ƒ�”�Ž�›�ä�������•�����‘ �”�†�‡�”�����–�‘ �����—�•�†�‡�”�•�–�ƒ�•�†�����„�‡�–�–�‡�”���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�–�Š�‡������ �Ž�‡�š�ƒ�������•�‹�Ž�Ž�•�����ƒ�•�’ �‡�…�–�á�����–�Š�‡�����ƒ�—�–�Š�‘ �”�����Š�ƒ�•�����ƒ�Ž�•�‘ �����†�‡� �̃‡�Ž�‘ �’ �‡�†�����Š�‹�•�����‘ �™�•�������•�‹�Ž�Ž�����–�‘ �����‡��̂�̂‡�…�–�‹� �̃‡�Ž�›���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�…�Š�‡�…�•�����‹� �̂����™�Š�ƒ�–�����‹�•�����”�‡�’ �‘ �”�–�‡�†�����‹�•�����–�Š�‡������ �Ž�‡�š�ƒ�������•�‹�Ž�Ž�•�����•�‡�…�–�‹�‘ �•�•�����‘ � �̂����–�Š�‹�•�����’ �ƒ�’ �‡�”�����‹�•�����–�”�—�‡�����‘ �”�����•�‘ �–�ä�������•���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

��̂ƒ�…�–�á�����‹�–�����‹�•�ã�����…�”�‡�ƒ�–�‹�•�‰�����ƒ�����•�‹�• �’ �Ž�‡�������•�‹�Ž�Ž�����‹�•�����…�‘ �• �’ �Ž�‡�š�����„�—�–�����ƒ�…�Š�‹�‡� �̃ƒ�„�Ž�‡�����„�›�����ƒ�•�›�‘ �•�‡�����–�Š�ƒ�•�•�•�����–�‘ �����ƒ�Ž�Ž�����–�Š�‡���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�• �ƒ�–�‡�”�‹�ƒ�Ž�•�����ƒ�•�†�����–�—�–�‘ �”�‹�ƒ�Ž�•�����ƒ� �̃ƒ�‹�Ž�ƒ�„�Ž�‡�����‘ �•�Ž�‹�•�‡�á�����„�‘ �–�Š����� �̂”�‘ �• ������ �• �ƒ�œ�‘ �•�����‘ �”�����‘ �–�Š�‡�”�����†�‡� �̃‡�Ž�‘ �’ �‡�”�•�á�����™�Š�‹�Ž�‡���� �� �� �� �� �� �� �� �� �� �� ��

��̂‘ �”�����ƒ�����• �‘ �”�‡�����…�‘ �• �’ �Ž�‡�š�����•�•�‹�Ž�Ž�á�����–�Š�‡�����‰�ƒ�• �‡�����„�‡�…�‘ �• �‡�•�����• �—�…�Š�����• �‘ �”�‡�����†�‹� �̂Ð�‹�…�—�Ž�–�����ƒ�•�†�����’ �‡�‘ �’ �Ž�‡�����–�Š�ƒ�–���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�ƒ�…�–�—�ƒ�Ž�Ž�›�����•�•�‘ �™�����™�Š�ƒ�–�����–�Š�‡�›�����†�‘ �����ƒ�”�‡�����”�‡�“�—�‹�”�‡�†�ä�������Š�‡�����ò�–�‡�•�–�ó�������•�‹�Ž�Ž�����…�”�‡�ƒ�–�‡�†�����‹�•�����…�ƒ�Ž�Ž�‡�†�����ò���•�–�‡�”�‡�•�–�‹�•�‰���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�� �‹�•�–�‘ �”�›�����	�ƒ�…�–�•�ó�á�����‹�–�����‹�•����� �̃‡�”�›�����•�‹�• �’ �Ž�‡�á�����ƒ��̂–�‡�”�����›�‘ �—�����ƒ�•�•������̂‘ �”�����ƒ������ �‹�•�–�‘ �”�›�����	�ƒ�…�–�����‹�–�����ƒ�•�•�™�‡�”�•�����™�‹�–�Š�����‘ �•�‡�����‘ � �̂��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�–�Š�‡�����s�r�r�����Ž�‘ �ƒ�†�‡�†������̂ƒ�…�–�•�������†�‹�†�����›�‘ �—�����•�•�‘ �™�����–�Š�ƒ�–������ �ƒ�’ �‘ �Ž�‡�‘ �•�����™�ƒ�•�����•�‘ �–�����•�Š�‘ �”�–�����„�—�–�����ƒ� �̃‡�”�ƒ�‰�‡�����Š�‡�‹�‰�Š�–�ë���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

���–�����™�ƒ�•�����Œ�—�•�–�����ƒ����� �̃‘ �‹�…�‡�����†�‹� �̂ �̂—�•�‡�†�����„�›�����Š�‹�•�����‡�•�‡�• �‹�‡�•�����–�‘ �����Š�—�”�–�����Š�‹�•�����‹�• �ƒ�‰�‡���ä������� �̃‡�”�›�–�Š�‹�•�‰�����‹�•����� �̂”�‡�‡�����ƒ�•�†���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�–�Š�‡�”�‡�����ƒ�”�‡�����•�‘ �����’ �”�‡�• �‹�—�• �����‘ �’ �–�‹�‘ �•�•�����ƒ� �̃ƒ�‹�Ž�ƒ�„�Ž�‡�����–�‘ �����’ �—�”�…�Š�ƒ�•�‡�ä�������–�����™�ƒ�•�����”�‡�Ž�‡�ƒ�•�‡�†�����‹�•�����–�Š�‡������ ���������•�‹�Ž�Ž�•���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�• �ƒ�”�•�‡�–�����–�‘ �����”�‡�ƒ�…�Š�����ƒ�����Š�‹�‰�Š�‡�”�����•�—�• �„�‡�”�����‘ � �̂����—�•�‡�”�•�����†�—�‡�����–�‘ �����–�Š�‡������̂ƒ�…�–�����–�Š�ƒ�–�����…�—�”�”�‡�•�–�Ž�›�����‹�–�����‹�•�����–�Š�‡�����„�‹�‰�‰�‡�”���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�‘ �•�‡�� ���ƒ�•�†�� �����•�‰�Ž�‹�•�Š�� ���‹�•�� ���• �—�…�Š�� ���• �‘ �”�‡�� ���†�‹� �̂ �̂—�•�‡�†�� ���–�Š�ƒ�•�� ���‘ �–�Š�‡�”�� ���Ž�ƒ�•�‰�—�ƒ�‰�‡�•�ä�������Š�‡�”�‡�����™�‡�”�‡�����•�‘ ���� �� �� �� �� �� �� �� �� �� �� �� ��

�‡�š�’ �‡�…�–�ƒ�–�‹�‘ �•�•������̂‘ �”�����–�Š�‹�•�����•�•�‹�Ž�Ž�•�á�����„�—�–�����‹�–�����ƒ�…�–�—�ƒ�Ž�Ž�›�����’ �ƒ�‹�†�����‘ � �̂ �̂á�����‹�•�����‘ �•�‡�����• �‘ �•�–�Š�����‹�–�����Š�ƒ�†�����• �‘ �”�‡�����–�Š�ƒ�•�����‘ �•�‡���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�Š�—�•�†�”�‡�†�����—�•�‡�•�á�����‹�–�����‹�•�����•�‘ �–�����• �—�…�Š�����„�—�–�����‹�–�����™�ƒ�•�����•�‹�…�‡�����–�‘ �����•�‡�‡�����–�Š�ƒ�–�����–�Š�‡�����–�‹�• �‡�����•�’ �‡�•�–�����†�‡� �̃‡�Ž�‘ �’ �‹�•�‰�����‹�–���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

���ƒ�”�‘ �—�•�†�����‘ �•�‡�����™�‡�‡�•���á�����’ �”�‘ � �̃‡�†�����–�‘ �����„�‡�����—�•�‡��̂—�Ž������̂‘ �”�����•�‘ �• �‡�����’ �‡�‘ �’ �Ž�‡�����ƒ�”�‘ �—�•�†�����–�Š�‡�����™�‘ �”�Ž�†�ä�������•�����–�Š�‡�•�‡���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
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