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!
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H*'2! A)&-('! .,('! 1#0?(*(! +,@! ),C*! >**%! #%! %*$,'&C*! *B.*/&*%0*(! ,%3! +&%&+&(&%$! 3&('/*((2! ')*!
,3C,%0*+*%'!#1! /*0*%'! (0&*%'&1&0!0#%0*.'(! ),(! -*3! '#! ')*!0#%(&3*/,'&#%!#1! .#(&'&C*!1,0'#/(! ,%3! ')*!
3*C*-#.+*%'! #1! C,/&#?(! .#(&'&C*! A*-1,/*! +*,(?/*(2! *%0#?/,$&%$! ')*! +,%,$*+*%'! #1! ,%&+,-(! '#!
./#+#'*! .#(&'&C*! *B.*/&*%0*(! ,%3! +*%',-! (','*(2! A)&-('! ,-(#! *%(?/&%$! ')*! ./#C&(&#%! #1! ')*&/! >,(&0!
)?(>,%3/@!%**3(2!&%!#/3*/!'#!./#C&3*!1#/!$##3!A*-1,/*!4\/**%!,%3!]*--#/2!67;;9! ],.-*!,%3!:*/3?*2!
67;O9! ]*--#/2!67;O<F!!G)*!+# 3*-!#1! ')*!M&C*!^#+,&%(!#1! :#'*%'&,-!S*-1,/*! "#+./#+&(*!4')*!_M&C*!
^#+,&%(I<2!A)&0)!),(!*C#-C*3!(&%0*!&'(!#/&$&%,-!3*C*-#.+*%'!4]*--#/!,%3!P*&3!;EE`2!0&'*3!&%!]*--#/2!
67;O2!.Y<2!&--?('/,'*(!)#A!0#+./#+&(*(!&%!,%!,%&+,-I(!"#$%&$&'"2!(")&%'"*("$ 2!+(,-$+!,%3!.(+,)&'#%!
0,%! ,--!&+.,0'!?.#%!&'(!*("$,-! /$,$( !,%3! )*%0*! )#A! *,0)!#1! ')*(*! 0&)(!1'*,&"/ !+,@!#C*/-,.! ,%3!
),C*!0#+>&%*3!*11*0'(!#%!')*!#C*/,--!A*-1,/*!(','?(!#1!,%!&%3&C&3?,-!,%&+,-!4]*--#/2!67;O<F!!G)*!_M&C*!
^#+,&%(I!0#%0*.'!')?(!(*/C*(!'#!#11*/!,!1/*()2!?(*1?-!1/,+*A#/=!1#/!')*!>/#,3!,(( *((+*%'!#1!,%&+,-!
A*-1,/* 2! ,33/*((&%$! ')*! %**3! '#! 0#%(&3*/! .)@(&#-#$&0,-! ,%3! >*),C&#?/,-! &%3&0,'#/(! #1! ,%&+,-! A*--U
>*&%$2!&%!,((#0&,'&#%!A&')!')*!'@.*!#1!+*%',-!*B.*/&*%0*(!,%!,%&+,-!+,@!),C*!4]*--#/2!67;O9!:#/',(2!
67;O<F!

J%!')*!M&C*!^#+,&%(!+#3*-2!')*!1#?/!.)@(&0,-!#/!1?%0'&#%,-!3#+,&%(!4%?'/&'&#%2!*%C&/#%+*%'2!)*,-')!
,%3! >*),C&#?/<!,/*! 0#%0*/%*3! A&')! >&#-#$&0,-!1?%0'&#%2! #/! .)@(&0,-! A*--U>*&%$2!A)*/*,(! ')*! 1&1')!
3#+,&%2!')*!+*%',-!(','*2!0#%(&3*/(!')*!_,11*0'&C*!(','*I!#/!.(@0)#-#$&0,-!A*--U>*&%$2!,%3!/*./*(*%'(!
')*!,%&+,-I(!#C*/,--!(?>[*0'&C*!1**-&%$(!,%3!*B.*/&*%0*(!,%3!)*%0*!')&(!1&1')!3#+,&%!&(!,!=*@!*-*+*%'!
#1! ,%&+,-! A*-1,/*F! !R%! ,%&+,-! +,@!*B.*/&*%0*!.#(&'&C*! #/! %*$,'&C*! *+#'&#%,-! (','*(! ,%3! &'! &(! ')*!
>,-,%0*!>*'A**%!')*(*! (?>[*0'&C*!*B.*/&*%0*(! '),'!0,%!&%1-?*%0*! ,%!&%3&C&3?,-! ,%&+,-I(!_K?,-&'@!#1!
-&1*I! 4\/**%! ,%3! ]*--#/2! 67;;9! ]*--#/! 67;O<2! A&')! ')*! .)/,(*! _K?,-&'@! #1! -&1*I! $*%*/,--@! >*&%$!
0#%(&3*/*3! (@%#%@+#?(-@! A&')! _,%&+,-! A*-1,/*! (','?(I! 4]*--#/! ,%3! Q',11#/32! 6778<F! !R! .#(&'&C*!
,11*0'&C*!(','*!,/&(&%$!1/#+!')*!./*(*%0*!#1! .#(&'&C*!*B.*/&*%0*(!,%3!(*%(,'&#%(2!A&')!')*!,C#&3,%0*!
#12!#/!+&%&+,-2!%*$,'&C*!*B.*/&*%0*(2!&(!')*/*1#/*!&+.#/',%'!'#!*%(?/*!$##3!,%&+,-!A*-1,/*!,%3!')&(!
0,%!>*! ,0)&*C*3!A)*%! ')*! .)@(&0,-!4%?'/&'&#%,-2! *%C&/#%+*%',-2! )*,-')! ,%3!>*),C&#?/,-<! ,(!A*--! ,(!
.(@0)#-#$&0,-! %**3(! ,/*! ,33/*((*3! 4 \/**%! ,%3! ]*--#/2! 67;;9! ]*--#/2! 67;;9! ]*--#/! 67;O9! :#/',(!
67;O<F!!N#A*C*/2!,%!&%3&C&3?,-I(!+*%',-!(','*!,%3!)*%0*!&' (!A*-1,/*! 0,%!C,/@!1/#+!#%*!.#&%'!&%!'&+*!
'#!' )*!%*B'2!,-&$%*3!A&')!')*!3&11*/*%'!(*%(,'&#%(!&'!+,@!*B.*/&*%0*!3?/&%$!&'(!-&1*'&+*2!A)&0)!+,@!>*!
.#(&'&C*! #/! %*$,'&C*2!0,%!0),%$*! 4]*--#/! 67;O9!:#/',(! 67;O<F! !G)?(2! &'! &(! ')*! 0#+.-*B! &%'*/,0'&#%(!
>*'A**%!*,0)!#1!')*!1&C*!3#+,&%(!'),'2! &%!0#+>&%,'&#%2!+,@!3*'*/+&%*!,%!,%&+,-I(!#C*/,--!A*-1,/*!
(','?( 2!, (!&--?('/,'*3!>@!')*!_M&C*!^#+,&%(I!+#3*-!4M&$?/*!;<F!

S&')! ')&(! &%! +&%32! &+.-*+*%'&%$! +,%,$*+*%'! '*0)%&K?*(! ,%3! (',%3,/3(! '),'! ./#+#'*! .#(&'&C*!
.)@(&0,-! ,%3! +*%',-! )*,-')! 1#/! *C*/@! (.*0&*(! ,00#++#3,'*3! A&')&%! a##-#$&0,-! &%('&'?'&#%(2!A)&-('!
,-(#!+&%&+&(&%$!?%.-*,(,%'!*B.*/&*%0*(!1#/!')*!,%&+,-2!&(!1?%3,+*%',-!'#!')*!0,/*!#1!A&-3!,%&+,-(!&%!
0,.'&C&'@F! !G)&(!0,%!>*! ,00#+.-&()*3!>@2!1#/! *B,+.-*2!./#C&3&%$! ,../#./&,'*!%?'/&'&#%! '#!+**'! ')*!
,%&+,-I(! >&#-#$&0,-! %**3(! A)&0)! &(! ./*(*%'*3! &%! ,! +,%%*/! '#! (,'&(1@! &'(! 1**3&%$! >*),C&#?/,-!
/*K?&/*+*%'(2! ')*! ./#C&(&#%!#1! *%C&/#%+*%',-! 0)#&0*(2! ,00*((! '#!0#%(.*0&1&0(!4,(! ,../#./&,'*<! ,%3!
,00*((!'#! ,! 0#+.-*B2!C,/&,>-*!,%3!('&+?-,'&%$!*%C&/#%+*%'2!&%!,33&'&#%!'#!')*!0#%'&%?*3!./#C&(&#%!#1!
)&$)!(',%3,/3(!#1!>#')!)?(>,%3/@!,%3!C*'*/&%,/@!0,/*F!!J%!(#+*!0#?%'/&*(!,%&+,-!A*-1,/*!-*$&(-,'&#%!
&(!3*C*-#.&%$! ,%3! *C#-C&%$! '#! ,33/*((! ')*!0#%0*.'! #1! ,! _3?'@!#1!0,/*I! '#! ,%&+,-(2! *%(?/&%$! .*#.-*!
A)#! ,/*! /*(.#%(&>-*! 1#/! ,%&+,-(! ',=*! ,../# ./&,'*! ('*.(! '#! +**'! ')*! ,%&+,-(I!%**3(! ,%3!
/*K?&/*+*%'(!,%3!./#+#'*!$##3!A*-1,/*!')/#?$)!.#(&'&C*!,%&+,-!+,%,$*+*%'F!!!!
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G)&(! 3#0?+*%'!(.*0&1&*(! ')*! ./&+,/@! A*-1,/*! /*K?&/*+*%'(! 1#/! ')*! +,&%'*%,%0*! #1! A&-3! ,%&+,-(!
3*.*%3*%'! ?.#%! ')*! ./#C&(&#%! #1! 3,&-@! 0,/*! >@! )?+,%(! ,%3! ')*! 1#/+,'! ,3#.'*3! /*-,'*(! '#! ')*!
0#%0*.'! #1! ')*! _M&C*! ^#+,&%(IF! ! 5&('*3! (','*+*%'(! ,/*! 3&C&3*3! &%'#! bP*K?&/*+*%'(c! ,%3!
bP*0#++*%3,'&#%(cF! !P*K?&/*+*%'(!,/*! /*$,/3*3! ,(!>*&%$!+,%3,'#/@!,%3!1?%3,+*%',-! '#! ,%&+,-!
A*-->*&%$!,%3!0-,/&1@!)#A!(#+*')&%$!()#?-3!>*!?%3*/',=*%!#/!./#C&3*3F!G)*!/*0#++*%3,'&#%(!>?&-3!
?.#%!')*! /*K?&/*+*%'(! ,%3!./#C&3*!,33&'&#%,-!&%1#/+,'&#%!/*-*C,%'! '#! ')*! /*K?&/*+*%'(F!! !M?/')*/!
(?..#/'&%$!&%1#/+,'&#%!3*(0/&>&%$!')*!%*0*((&'@!1#/!')*!-&('*3!/*K?&/*+*%'(!&(!./#C&3*3F!

G)&(! 3#0?+*%'! ,&+(! '#! *%0#?/,$*! ')*! &+.-*+*%','&#%! #1! $##3! (',%3,/3(! #1! )?(>,%3/@! ,%3!
+,%,$*+*%' !&%!#/3*/!'#!(,1*$?,/3!')*!A*-1,/*!#1!0,.'&C*!A&-3!,%&+,-(!?%3*/!)?+,%!0,/*F!!Q.*0&1&0!
/*K?&/*+*%'(! 1#/! 0*/',&%! ',B#%#+&0! 1,+&-&*(!A&--! 0#+.-*+*%'! ')*(*! 1?%3,+*%',-! )?(>,%3/@!
/*K?&/*+*%'(2!,-#%$!A&')!,((#0&,'*3!(?..#/'&%$!&%1#/+,'&#%F!!
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! ! ! !!!!!!!!!!!4&%0?/,>-*< 
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Definitions and abbreviations  
 
NOTE: The meaning of definitions is determined by context 
 
 
acceptable  
acceptable in terms of international norms 
        
 
adequate  
sufficient and suitable for the intended purpose 
 
 
animal  
any mammal, bird, reptile, amphibian, fish, invertebrate or other sentient organism that is not a plant or a fungus  
 
 
aquaculture  
the managed production either through intervention in the breeding process, or through stocking, feeding or predator 
control programmes, of aquatic animals 
 
 
barrier  
structure built to contain or prevent passage 

- containment barrier  
the primary barrier that in its effect confines  the animal 

- safety barrier  
the  barrier designed to keep humans at a safe distance from the animal enclosure and to prevent human / 
animal conflict 

 
 
behavioural  enrichment  
is a concept which describes how the behavioural repertoires  of animals under human care can be managed and 
enhanced for their wellbeing 
 
 
biosecurity  
is a means of reducing the risk of disease occurring or being transmitted to other animals 
  
 
captivity  
state wherein animals are kept in confinement by human beings, whereby the animalsÕ day-to-day needs, welfare and 
wellbeing are subject to the provision of human intervention and care 
 
 
cognition  
the mental process of acquiring knowledge through the senses, experience, understanding and thought and which 
involves reasoning, perception, awareness, intuition and judgement. 
 
 
commercial breeding centre  
a facility where live animals are bred, produced or cultured for purely commercial purposes 
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commercial exhibit facility  
a legal facility where living animals are exhibited to the public for exclusively commercial purposes 

- pet shop  
a mercantile facility for the retail sale of live animals and related goods or services 

 
 
competent  
capable of executing oneÕs duties effectively 
 
 
conspecific  
an animal belonging to the same species as another 
 
 
domesticated animal  
an animal that has been genetically modified through selective breeding over many generations in order to serve various 
human objectives  
 
 
domesticated pet  
is a domesticated animal kept by humans for household/personal companionship and pleasure 
 
 
environmental enrichment  
is a concept which describes how the environments of  animals under human care can be managed for their wellbeing   
 
 
epidemiology  
the investigation of disease as it affects groups of animals 
 
 
exotic pet  
an animal kept by humans that is not fully domesticated and that belongs to a species not indigenous to the 
geographical area where it is kept, but which is kept by humans for household/personal companionship and pleasure 
 
 
euthanasia  
the humane, painless and distress-free termination of an animalÕs life where it is considered to be in the best interest of 
the individual animal concerned, using a method which produces concurrent loss of consciousness and central nervous 
system functioning 
 
 
feral animal  
a domestic animal that is living in a wild state which has poor habituation to, and fear of, humans.  Placing such an 
animal into a typical household situation would as such, have detrimental effects on its wellbeing. 
 
 
justifiable  
supportable by argument 
 
 
longevity  
the length or duration of life 
 
 
management authority  
Senior Personnel within the facility responsible for day-to-day management and administration 
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normal behaviour  
behaviour that occurs at a frequency, duration and intensity within the range expressed by free-living wild conspecifics 
 
 
private collection  
a collection of animals without visiting public access, for the exclusive benefit to a private individual or individuals 
 
 
rehabilitation centre  
a permanently-sited facility without visiting public access, exclusively administered for the short term, temporary care of 
indigenous wild animals with the primary aim of their return to the wild 
 
 
sanctuary  
a permanently-sited facility exclusively administered for on-site, long term or lifelong, individual animal care.  A sanctuary 
is a facility that rescues and provides care for animals that are in need of appropriate care, or have suffered abuse, 
injury or have been abandoned.   
 
 
sentience  
is the capacity to have subjective experiences and feel and perceive emotions such as pain and pleasure.  It implies a 
level of conscious awareness and the ability to suffer. 
 
 
species 
a kind of animal that does not normally interbreed with individuals of another kind and includes any sub-species, 
cultivar, variety, geographic race, strain, hybrid or geographically separate population 
 
 
specimen  
any living or dead animal, egg, gamete, or propagules or part of an animal, capable of propagation or reproduction or in 
any way transferring genetic traits; any derivative of any animal 
 
 
suffering  
an adverse mental state that negatively affects the welfare status of an animal and is associated with negative 
experiences such as pain, distress, extreme boredom, injury and disease. 
 
 
suitable  
appropriate for the intended purpose  
 
 
taming  
this is a process which involves changing a wild animalÕs behaviour, but not its genetic characteristics.  Taming is 
different from domestication, which is a process that changes the genetics of the animal over a long period of time by 
selective breeding.  Tamed wild animals do not lose their innate wild characteristics. 
 
 
technica l 
according to principle; formal rather than practical and relating to, or employing the methodology of science 
 
 
veterinarian  
any person legally registered as a veterinarian with the appropriate legislative body in the country within which the 
institution is located. 
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welfare  
the welfare of an individual animal is Òits state as regards its attempts to cope with its environmentÓ (Broom 1986, 
cited in Broom 2007, p103); welfare concerns the state of the animal, not the husbandry practices used to manage the 
animal or the care it receives.  The welfare status of an individual animal takes into account the different sensations or 
emotions experienced by the animal, whether they be positive or negative.  Therefore, an animalÕs welfare state will be 
good when it experiences positive emotions that may result when the animal is in good health, can comfortably and 
safely rest, play and readily express a range of normal behaviours, and if it is not experiencing negative or unpleasant 
feelings such as fear, frustration, pain or distress.  It involves a human responsibility to provide appropriate housing, 
veterinary treatment, behavioural management, nutrition, disease management, responsible care and use, humane 
handling and, when necessary, euthanasia/humane killing.   
 
 
wellbeing  
a state of harmony between the animalÕs physical and psychological functioning 
 
 
wild animal  
a species of animal not domesticated in terms of this document and which retains its wild traits 
 
 
zoo/aquarium  
a permanently-sited facility primarily open to and administered for the visiting public, where living animals are 
maintained under predominantly ex situ circumstances. 

- bird park  
a facility specialising in the public exhibition of live birds 

- reptile park  
a facility specialising in the public exhibition of live reptiles 

 
 
 
zoonosis 
a disease that is communicable between vertebrate animals and man. (Zoonoses Ð plural). 
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HUSBANDRY AND WELFARE  
!

R! .#(&'&C*! +*%',-! (','*! 0,%! #00?/! A)*%! ')*! ,%&+,-I(! .)@(&0,-!%**3(! &%0-?3&%$! %?'/&'&#%,-2!
>*),C&#?/,-2!)*,-')!,%3!*%C&/#%+*%',-!%**3(!4&F*F!')*!1#?/!.)@(&0,-!3#+,&%(<!,/*!+*'2!/*(?-'&%$!&%!,!
.#(&'&C*!(','*!#1!,%&+,-!A*-1,/*F!!G)*/*1#/*2!(,1*$?,/3&%$!')*!A*-1,/*!#1!,%&+,-(!&(!3*.*%3*%'!?.#%!
,3*K?,'*-@!./#C&3&%$!1#/!,%!,%&+,-I(!*((*%'&,-!%**3(2!&%0-?3&%$!')*!,../#./&,'*!./#C&(&#%!#1!1##3!,%3!
A,'*/2! ')*! ./#C&(&#%!#1!,%!,../#./&,'*!*%C&/#%+*%'!A&')!(?&',>-*!()*-'*/! ,%3!,00#++#3,'&#%2!')*!
./*C*%'&#%! #/! /,.&3! 3&,$%#(&(! ,%3! '/*,'+*%'! #1! &%[?/@! #/! &--! )*,-')2! ')*! ,>&-&'@! '#!3&(.-,@! %#/+,-!
.,''*/%(!#1!>*),C&#?/!,%3!+#C*+*%'2!,%3!')*!+&%&+&(,'&#%!#1!%*$,'&C*!*B.*/&*%0*(2!,(!3*.&0'*3!>@!
')*!M&C*!^#+,&%(!#1!:#'*%'&,-!S*-1,/*!"#+./#+&(*!4]*--#/2!67;O<2!')/#?$)#?'!')*!,%&+,-I(!-&1*'&+*F!!
M?/')*/+#/*2! $##3! ,%&+,-! )?(>,%3/@! 3*.*%3(! ?.#%! /*-&,>-*! &%1#/+,'&#%! ,%3! =%#A-*3$*! ,>#?'!
,%&+,-! %**3(2! .)@(&#-#$&0,-2! >*),C&#?/,-! ,%3! .(@0)#-#$&0,-2! A)&0)! A&--! C,/@! >*'A**%! 3&11*/*%'!
(.*0&*(2!&%!#/3*/! '#!+,&%',&%!$##3!,%&+,-! )*,-')! ,%3!A*-1,/*9! ')*/*!&(! ,!0/&'&0,-!%**3! '#!=%#A!,%3!
?%3*/(',%3! ')*! %,'?/,-! >&#-#$@! #1! *,0)! ,%&+,-! (.*0&*(! ,%3! ')*&/! 1?%3,+*%',-! .)@(&#-#$&0,-!
/*K?&/*+*%'(! 3?/&%$! ,--! (',$*(! #1! ')*&/! -&1*2! $/#A')! ,%3! 3*C*-#.+*%'2! ,(! A*--! ,(! ')*&/! %,'?/,-!
>*),C&#?/(2! (#! ,(! '#! ./*C*%'! ')*! #00?//*%0*! #1! 0#%3&'&#%(! '),'! +,@! >*! 3*'/&+*%',-! '#! ,%&+,-!
A*-1,/*F!!! 

:/&#/! '#! ')*! ,0K?&(&'&#%!#1!%*A! (.*0&*(2! ,!+,%,$*+*%'! /*C&*A!+?('!>*!?%3*/',=*%! '#! ')#/#?$)-@!
,((*((! ')*! (?&',>-@! #1! ')*! &%('&'?'&#%I(! ,00#++#3,'&#%! 1#/! *,0)! (.*0&*(! ,%3! '#! 0#%(&3*/! ')*!
&%('&'?'&#%I(!,>&-&'@!'#!./#C&3*!')*!1?%3,+*%',-!,%3!,../#./&,'*!*%C&/#%+*%'(!%*0*((,/@!'#!+**'!,--!
#1!')*!(.*0&1&0!(.*0&*(I!.)@(&#-#$&0,-2!>*),C&#?/,-!,%3!.(@0)#-#$&0,-!%**3(F!!!

 

Requirements  
 
"#%(&3*/&%$! ')*! a##I(! /*(#?/0*(2! #%-@! ,%&+,-(! '),'! 0,%! >*! 0#+1#/',>-@! ,%3! (?&',>-@! )#?(*3!
')/#?$)#?'!')*&/!-&1*'&+*!,'!')*!a##!()#?-3!>*!>/#?$)'!&%'#!')*!0#--*0'&#%F!!!
 
R%&+,-! #C*/0/#A3&%$! 0,%! 0,?(*! ('/*((F! ! G)*! %?+>*/! #1! ,%&+,-(! =*.'! ,'! ')*! a##! +?('! %#'! >*!
$/*,'*/!'),%!')*!0,.,0&'@!#1!')*!a##F!!
 
!
Q?&',>-*!)#?(&%$!1#/!,--!,%&+,-(!+?('Z!

;F ,../#./&,'*-@!,33/*((!')*!0#$%&'&C*!,>&-&'&*(!#1!')*!,%&+,-(2!!
6F ,--#A!')*!,%&+,-(!'#!>*),C*!,%3!*B*/0&(*!%#/+,--@2!!
OF ./#'*0'!')*&/!)*,-')!,%3!(,1*'@2!,%3!!
`F #11*/!,%!&%'*/*('&%$!,%3!('&+?-,'&%$!*%C&/#%+*%'F!

 
 
G)*! ,%&+,-! )#?(&%$! ./#C&3*3! ,%3! )?(>,%3/@! ./,0'&0*(! +?('! >*! >,(*3! #%! =%#A-*3$*! #1! ')*!
,%&+,-I(!>&#-#$@!,%3!>*),C&#?/!&%!')*!A&-3F!
 
G)*! /*K?&/*+*%'(! 1#/! *,0)! (.*0&*(! +?('! >*! 0#%(&3*/*3! (*.,/,'*-@! ,%3! *,0)! ,%&+,-! ()#?-3! >*!
0#%(&3*/*3!&%3&C&3?,--@!,(!')*&/!&%3&C&3?,-!%**3(!+,@!C,/@!1/#+!#')*/(!#1!&'(!(.*0&*(F!
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Physical Component s 
G)*! 1#?/! .)@(&0,-! 3#+,&%(!*+.),(&a*! )#A! 0#+./#+&(*(! &%! ,%! ,%&+,-I(! %?'/&'&#%2! *%C&/#%+*%'2!
)*,-')!,%3!>*),C&#?/!+,@!&+.,0'!?.#%!,%!,%&+,-I(!>&#-#$&0,-!1?%0'&#%!,%3!)*%0*!.)@(&0,-!A*-->*&%$F!!
N#A*C*/2!&'!&(!&+.#/',%'!'#!)&$)-&$)'!'),'! ,!(&%$-*!3#+,&%!()#?-3!%#'!>*!C&*A*3!&%3*.*%3*%'-@!#1!')*!
#')*/!1#?/ !3#+,&%(2!(&%0*!*,0)!3#+,&%!+,@!&+.,0'!?.#%!#%*!,%#')*/!,%3!&'!&(!')*!0#+>&%*3!*11*0'(!
#1!')*!1#?/!.)@(&0,-!3#+,&%(!'),'!&%1-?*%0*!')*! .(@0)#-#$&0,-!A*-->*&%$!#/!+*%',-!(','*!#1!')*!,%&+,-!
41&1')!3#+,&%<!A)&0)!3*'*/+&%*!')*!#C*/,--!A*-1,/*!(','?(F !

S)*%! /*$,/3&%$! ')*! A*-1,/*! #1! 0,.'&C*! A&-3! ,%&+,-(2! &'! &(! &+.#/',%'! '#! ,33/*((! ,%! ,%&+,-I(!
1?%3,+*%',-! %?'/&'&#%,-2! *%C&/#%+*%',-2! )*,-')2! >*),C&#?/,-! ,%3! .(@0)#-#$&0,-! /*K?&/*+*%'(2!
')*/*>@! A#/=&%$! '#! ./#+#'*! .#(&'&C*! *B.*/&*%0*(2! '#$*')*/! A&')! ,C#&3&%$! #/! +&%&+&(&%$! %*$,'&C*!
*B.*/&*%0*(!4\/**%!,%3!]*--#/2!67;;9!]*--#/2!67;;9! ]*--#/2!67;O<9!$##3!A*-1,/*!0,%!>*!,0)&*C*3!>@!
+**'&%$!')*!.)@(&0,-!,%3!.(@0)#-#$&0,-!%**3(!#1!,%!,%&+,-!')/#?$)#?'!&'(!*%'&/*!-&1*'&+*F!!!

 

Domain 1: Nutrition  
 
Feeding  
R! 0/&'&0,-! >,(&0! /*K?&/*+*%'! #1! ,--! ,%&+,-(! '#! ./#'*0'! ')*&/! )*,-')! ,%3! A*-1,/*! &(! ')*! %**3! 1#/!
,../#./&,'*!1##3!,%3!A,'*/F!!R%!,../#./&,'* 2!%?'/&'&#%,--@!>,-,%0*3!3&*'!%*0*((,/@!'#!+,&%',&%!$##3!
)*,-')!,%3!C&',-&'@!,%3!A)&0)!+**'(!')*&/!>&#-#$&0,-!/*K?&/*+*%'(!+?('!>*!./#C&3*3!3,&-@2!,-#%$!A&')!
,../#./&,'*!,00*((!'#!(?&',>-*! A,'*/!4"RS"2!677O<F!!!J%(?11&0&*%'!#/!&%,../#./&,'*!1##3!+,@!-*,3!'#!
)?%$*/!,%3!./*3&(.#(*!'#!3&(*,(*!,%3!&--!)*,-')2!0#+./#+&(&%$!A*-1,/*F!!!G)&/('!&(!,!+#'&C,'&#%!'),'!
0,%!#00?/!1#/!,!C,/&*'@!#1!3&11*/*%'!/*,(#%(2!&%0-?3&%$!&--!)*,-')!4.,')#-#$&0,-!')&/('<!#/!-,0=!#1!,00*((!
'#!A,'*/2!,%3!&'!0,%!>*!,!1#/+!#1!(?11*/&%$!4\/*$#/@2!677`<F!!S*-1,/*!0#+./#+&(*!0,%!/*(?-'!1#--#A&%$!
A,'*/!3*./&C,'&#%2!1##3!3*./&C,'&#%2!#/!+,-%?'/&'&#%F! !M##3!3*./&C,'&#%2!#/!3*)@3/,'&#%!1/#+!1-?&3!
3*./&C,'&#%2! 0,%! /*(?-'! &%! *+#'&#%,-! (','*(! (?0)! ,(! )?%$*/2! ')&/('2! #/!*B),?('&#%2! ')*/*>@! 0,?(&%$!
%*$,'&C*!*B.*/&*%0*(!,%3!,%!,3C*/(*!A*-1,/*!(','*F!!
!
H*'2!0),--*%$*(!&%!+**'&%$!')*!%**3(!#1!(.*0&1&0!0,.'&C*!A&-3!,%&+,-(!0,%!,/&(*!3?*!'#!-,0=!#1!3*',&-*3!
=%#A-*3$*! #1! ')*&/! (.*0&*(U(.*0&1&0! >&#-#$@! &%0-?3&%$! &%1#/+,'&#%! ,>#?'! ')*&/! *((*%'&,-! %?'/&'&#%,-!
/*K?&/*+*%'(!4:#/',(2!67;O<F! !G)*!%?'/&'&#%,-! /*K?&/*+*%'(!#1! ,%&+,-(!+,@!%#'!#%-@!C,/@!>*'A**%!
3&11*/*%'! (.*0&*(2! >?'!,-(#! >*'A**%! &%3&C&3?,-(! A&')&%! ,! (.*0&*(2! ',=&%$! &%'#! ,00#?%'! ,$*2! .)@(&0,-!
,0'&C&'@2!(*B2!(&a*!,%3!>#3@!0#%3&'&#%2!,(!A*--!,(!.)@(&#-#$&0,-2!/*./#3?0'&C*!,%3!#C*/,--!)*,-')!(','?(F!!
R--!#1!')*(*!1,0'#/(!()#?-3!>*!0#%(&3*/*32!>?'!.,/'&0?-,/-@!')*!>#3@!0#%3&'&#%!#1!')*!,%&+,-(2!A)*%!
3*'*/+&%&%$!')*!-*C*-!#1!1**3&%$9!#>*(&'@!0,%!,3C*/(*-@!,11*0'!,%!,%&+,-I(!)*,-')2!)*%0*!#C*/1**3&%$!
()#?-3!>*!,C#&3*3F!!G)*!(#0&,-!('/?0'?/*(!#1!&%3&C&3?,-!$/#?.(!#1!,%&+,-(!+?('!,-(#!>*!0#%(&3*/*3!&%!
/*-,'&#%! '#! ')*! +,%%*/! #1!1##3! ,%3! 3/&%=&%$! A,'*/! ./*(*%','&#%2! *%(?/&%$! '),'! ,--! &%3&C&3?,-(! 0,%!
(?11&0&*%'-@! ,00*((! 1##3! ,%3! A,'*/9! C,/&#?(! 1**3&%$! (&'*(! +,@! >*! %*0*((,/@! '#! ,C#&3! .#'*%'&,-!
./#>-*+(! ,((#0&,'*3!A&')!0#+.*'&'&#%!1/#+!#')*/!&%3&C&3?,-(!A&')&%! ')*!$/#?.!4dRfR2!67789!P**(2!
67;;<F! ! G#! +,&%',&%! $##3! )*,-')! ,%3! A*-1,/*2! 3&*',/@! (?..-*+*%','&#%! +?('! >*! 0,//&*3! #?'! &%!
0&/0?+(',%0*(! A)*/*! ')*! *%C&/#%+*%'! #/! 3&*'! 3#*(! %#'! ./#C&3*! ')*! /*K?&/*3! *((*%'&,-! %?'/&'&#%,-!
*-*+*%'(F  Q?..-*+*%'(!+?('!>*!('#/*3!,%3!),%3-*3!,../#./&,'*- @F!!
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d%0#?/,$&%$!')*!+,%,$*+*%'!#1!,%&+,-(! '#! ./#+#'*! .#(&'&C*!.(@0)#-#$&0,-!(','*(2!,(!A*--! ,(!$##3!
.)@(&0,-! )*,-')2! &(! 1?%3,+*%',-! (&%0*! ')*(*! 0#+.#%*%'(! ),C*! &%'*//*-,'*3! *11*0'(! #%! ')*! #C*/,--!
A*-1,/*!(','?(!#1!,%!&%3&C&3?,-!,%&+,-!4]*--#/2!67;O<F!!G)*/*1#/*2!./#C&3&%$!,../#./&,'*!1##3!'#!+**'!
')*! >&#-#$&0,-! %**3(! #1! ')*! ,%&+,-2! ,(! A*--! ,(! ./*(*%'&%$! &'! &%! ,! A,@! '),'!(,'&(1&*(! ')*! ,%&+,- I(!
(.*0&*(U(.*0&1&0! %,'?/,-! 1**3&%$! >*),C&#?/,-! /*K?&/*+*%'(! ,%3! +#'&C,'&#%(2! &(! ,-(#! ,%! &+.#/',%'!
0#+.#%*%'!#1!a##!,%&+,-!%?'/&'&#%!+,%,$*+*%'F!!S)*/*!.#((&>-*2!1##3!,%3!A,'*/!(),--!>*!#11*/*3!
'#!*,0)!(.*0&*(!&%!,!A,@!'),'!('&+?-,'*(!')*&/!%,'?/,-!>*),C&#?/!.,''*/%(2!1#/!&%(',%0*!,/>#/*,-!4'/**U
-&C&%$<!(.*0&*(!()#?-3!>*!./*(*%'*3!1##3!#11!')*!$/#?%3F!!!
!
M?/')*/+#/*2!1##3!/*-,'*3!*%/&0)+*%'! ('/,'*$&*(!1#/+! ,%!&+.#/',%'! .,/'!#1!*%/&0)+*%'! ./#$/,+(F!!
],%@! (.*0&*(! &%! ')*! A&-3! +,@! (.*%3! ,! -,/$*! ./#.#/'&#%! #1! ')*&/! 3,@'&+*! ,0'&C&'@! 1#/,$&%$! ,%3!
(*,/0)&%$!1#/!1##32!A&')!C,/&#?(!(.*0&*(!),C&%$!*C#-C*3!(.*0&1&0!(=&--(!1#/! ')&(!.?/.#(*F!!R-(#2!@#?%$!
,%&+,-(! +,@!-*,/%! 1#/,$&%$! >*),C&#?/! 1/#+! ')*! ,3?-'(! 4P**(2! 67;;<F! ! G)*/*1#/*2! ,../#./&,'*! 1##3!
+?('! >*! ./*(*%'*3! &%! ,! +,%%*/! '#! *%0#?/,$*! %,'?/,-! 1**3&%$! >*),C&#?/(2! ,(! A*--! ,(! &%0/*,(*3!
,0'&C&'@F! ! M#/! *B,+.-*2!(0,''*/! 1**3(! 0,%! *%0#?/,$*! %,'?/,-! 1#/,$&%$! ,0'&C&'&*(! &%! ,! %?+>*/! #1!
3&11*/*%'! (.*0&*(F! !D@!*%0#?/,$&%$!&%0/*,(*3! ,0'&C&'@2!&'!+,@!,-(#!)*-.! '#! /*3?0*! ')*! /&(=!#1!#>*(&'@!
,+#%$('!0,.'&C*!A&-3!,%&+,-!(.*0&*(F!!!
!
G)*! 1**3&%$!#1! -&C*!C*/'*>/,'*! ./*@!&(! 0#%(&3*/*3!&%,../#./&,'*! 4eRSR"2!677Y9!P**(2!67;;<F! !R%@!
*B&('&%$! -#0,-! -*$&(-,'&#%! /*$,/3&%$! ')&(! +,''*/! +?('! >*! ('/&0'-@! ,3)*/*3! '#F! ! g%! ')*! 0#%'/,/@2! ')*!
,../#./&,'*! ./#C&(&#%! #1! -&C*! &%(*0'(2! (?0)! ,(! 0/&0=*'(2! ,(! 1##3! &'*+(! &(! &+.#/',%'! 1#/! *%0#?/,$&%$!
%,'?/,-!1**3&%$!>*),C&#?/(!&%!(#+*!&%(*0'&C#/#?(!(.*0&*(2!1#/!*B,+.-*!-&a,/3(F!
!
G#!./#'*0' !,%&+,-!)*,-') 2!?%/*$?-,'*3!1**3&%$!#1!')*!,%&+,-(!>@!C&(&'#/(!+?('!%#'!',=*!.-,0*F!!R%&+,-!
1##3!()#?-3!%#'!>*! (#-3! '#!C&(&'#/(! '#!3&(0#?/,$*! .?>-&0!1**3&%$!#1! ')*! ,%&+,-(F! !S)*/*!1**3&%$!#1!
(.*0&1&0! ,%&+,-! (.*0&*(! >@! C&(&'#/(2!1#/! *B,+.-*! (#+*! 3#+*('&0! 1,/+! (.*0&*(! )#?(*3! &%! '#?0)!
.,33#0=(! A&')&%! a##-#$&0,-! &%('&'?'&#%(2! ),(! >**%! ,../#C*3! >@! ')*! ],%,$*+*%'! R ?')#/&'@2! #%-@!
(?&',>-*!1##3!./#C&3*3!>@!')*!&%('&'?'&#%!()#?-3!>*!?(*3!,%3!')*!1**3&%$!0#%'/#--*3!'#!./*C*%'!#C*/U
1**3&%$!4eRSR"2!677Y9!dRfR2!67789!"RfR2!6778,9!:RRfRD2!67;7<F!!!Q?0)!.*/+&''*3!,%&+,-!1**3&%$!
+?('! >*! ('/&0'-@! +#%&'#/*3! ,%3! /*$?-,'*32! A&')! ')*! 1##3! (?..-&*3! >@! ')*! a##! 1#/! C&(&'#/! 1**3&%$!
1#/+&%$! .,/'! #1!')*!&%3&C&3?,-! ,%&+,-I(!3,&-@!3&*',/@! ,--#A,%0*F! ! !L&(&'#/!1**3&%$!+?('!>*! /*$?-,/-@!
/*C&*A*3!>@!')*!&%('&'?'&#%I(!*')&0(!,%3!A*-1,/*!0#++&''**!,%3!] ,%,$*+*%'!R?')#/&'@F!
!!
Requirements  
!
M/*()2!0-*,%!3/&%=&%$!A,'*/!#1!(?11&0&*%'!K?,%'&'@!(),--!>*!,C,&-,>-*!'#!,--!,%&+,-(!,'!,--!'&+*(!,%3!&%!
,%!,../#./&,'*!+,%%*/2!A)&0)!,-(#!+&%&+&(*(!')*!/&(=!#1!0#%',+&%,'&#%F!
!
!
R%! ,../#./&,'*! $##3!K?,-&'@2!%?'/&'&#%,--@!>,-,%0*3!3&*'2!+?('! >*! 1*3!&%! (?11&0&*%'!K?,%'&'&*(! '#!
=**.! ')*! ,%&+,-!&%!$##3!)*,-')F! !G)*!3&*'! ()#?-3!>*! (?&',>-*!1#/! ')*! ,%&+,-I(! (.*0&*(2! ,$*2! (&a*2!
>#3@!0#%3&'&#%2!,0'&C&'@!-*C*-2!,%3!/*./#3?0'&C*!,%3!)*,-')!(','?(F! !
!
!
R../#./&,'*! 3&*',/@! (?..-*+*%'(! (),--! >*! ?(*3! A)*/*! ')*! 1##3! #/! ')*! *%C&/#%+*%'! 3#*(! %#'!
./#C&3*!')*!/*K?&/*3!*((*%'&,-!%?'/&'&#%,-!*-*+*%'(F!
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!
L*'*/&%,/@! #/! #')*/! (.*0&,-&('! ,3C&0*! &%! ,--! ,(.*0'(! #1!,%&+,-!%?'/&'&#%! (),--! >*! #>',&%*3! ,%3!
1#--#A*3F!
!
!
R--!&%3&C&3?,-(!+?('!),C*!(?11&0&*%'!,00*((!'#!1##3!,%3!.#',>-*!A,'*/F!!
M##3!,%3!3/&%=&%$!A,'*/!+?('!>*!./#C&3*3!&%!,!A,@!'),'!&(!,../#./&,'*!1#/!')*!(.*0&*(!,%3!A)&0)!
./*C*%'(!0#%',+&%,'&#%2!3#+&%,%0*!#/!0#+.*'&'&#%!1/#+!#')*/! ,%&+,-(!&%! ')*!(#0&,-!$/#?.2! ,%3!
,--#A(!(?11&0&*%'!,00*((!'#!>#')!1#/!,--!#1!')*!,%&+,-(F!
!!!
!
R--!3&*'(!+?('!>*!3#0?+*%'*3!,%3!A)*/*!,../ #./&,'*!+#%&'#/*3F!!M**3&%$!/*0#/3( !+? ('!>*!3,&-@!
+,&%',&%*3! ,%3!(),--! ./#C&3*! &%1#/+,'&#%! #%! ')*! 3&*'2! 1**3&%$! 1/*K?*%0@! ,%3! 1##3! &%',=*! #1!
&%3&C&3?,-!,%&+,-(F!
!
!
G)*!/#','&#%!#1!1**3&%$!'&+*(2!')*!1/*K?*%0@!#1!3,&-@!1**3(!,%3!')*!C,/&*'@!#1!1##3!'@.*(!1*3!+?('!
>*!,../#./&,'*!1#/!')*!(.*0&*(F! !
!
M##3! ,%3! 3/&%=&%$! A,'*/! (),--! >*! ./*(*%'*3! &%! ,! A,@! '),'! +**'(! ')*! ,%&+,-(I! (.*0&1&0!%,'?/,-!
1**3&%$!>*),C&#?/(!,%3!+#'&C,'&#%(F!!!
!!
M**3&%$!+*')#3(!+?('!>*! >,-,%0*3!&%!/*-,'&#%!'#!,!/#?'&%*!1**3&%$!./#$/,++*!,%3!,(!,!+*')#3!
#1!*%C&/#%+*%',-!*%/&0)+*%'F!!!
!
!
M##3!&'*+(!+?('!>*!(#?/0*3!,../#./&,'*-@2!>*!#1!,3*K?,'*!K?,-&'@!,%3!+?('!%#'!>*!0#%',+&%,'*3!
>@!)*/>&0&3*(2!.*('&0&3*(2!-*,3!()#'2!&%1*0'&#?(!3&(*,(*!,$*%'(!#/!#')*/!0)*+&0,-(!#/!&+.?/&'&*(!'),'!
+,@!,3C*/(*-@!,11*0'!')*!,%&+,-F!
!
!
G)*!1**3&%$!#1!-&C*!C*/'*>/,'*!./*@!&(!0#%(&3*/*3!&%,../#./&,'*F!
!
!
M**3&%$!+*')#3(!(),--!>*!(,1*!1#/!,%&+,-(!,%3!.*/(#%%*-F!
!
!!
V%/*$?-,'*3!1**3&%$!#1!')*!,%&+,-(!>@!C&(&'#/(!(),--!%#'!#00?/F!!!
!
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Recommendations 
!
2(3#-,%! %()&(4/! '0! ,--! 1&($/! /+'#-1! $,5(! 6-,7(! $'! ("/#%(! $+(! "#$%&$&'",-! %(8#&%(*("$/! 0'%! ()(%9!
,"&*,-!,%(!.(&"3!*($: !
!
;+,"3(/! &"! $+(! 1&($! /+'#-1! '"-9! '77#%! 0'--'4&"3! )($(%&",%9! '%! "#$%&$&'"&/$! ,1)&7(! ,"1! /+'#-1! .(!
&"$%'1#7(1!3%,1#,--9:!
!
!
<#&$,.-(!0((1&"3!6%'$'7'-/!/+'#-1!.(!&"!6-,7(!&"!7,/(!+,"1=%(,%&"3!.(7'*(/!"(7(//,%9: !
!
!
>"!7'-1!7-&*,$(/?!0%(/+!7-(,"!4,$(%! /+'#-1! .(!6%')&1(1!&"! ,"!,66%'6%&,$(!4,9!$'!6%()("$!&$!0%'*!
0%((@&"3:!
!

!
>"!/&$#,$&'"/!4+(%(!$+(!0((1&"3!'0!,"&*,-/!.9!)&/&$'%/!&/!7'"/&1(%(1!,66%'6%&,$(!.9!$+(!
A,",3(*("$!B#$+'%&$9?!'"-9!/#&$,.-(!,"1!,66%')(1!0''1!/+'#-1!.(!#/(1!,"1!$+(!6%,7$&7(!
*,",3(1!$'!6%()("$!')(% =0((1&"3:!

 
"..:!IJ$#'1' !
Q'/&0'!)@$&*%*!(',%3,/3(!,%3!./,0'&0*(!+?('!>*!#>(*/C*3!A)*%!./*.,/&%$!,%3!('#/&%$!1##3!&'*+(!,%3!
/&$#/#?(! .*/(#%%*-! )@$&*%*! (',%3,/3(! +?('! >*! ./,0'&0*3! A)*%! ./*.,/&%$! 1##3! '#! ,C#&3!
0#+./#+&(&%$!')*!)*,-')!#1!')*!,%&+,-(!,(!A*--!,(!')*!(',11F !!M##3!+?('!,-(#!>*!('#/*3!,../#./&,'*-@!
,%3!,3*K?,'*-@!./#'*0'*3!1/#+!3,+.2!3*'*/&#/,'&#%!,%3!0#%',+&%,'&#%!>@!.*('(!'#!)*-.!./#'*0'!')*!
.)@(&0,-! )*,-')! ,%3! )*%0*! A*-1,/*! #1! ')*! ,%&+,-(F! ! S)*/*! 0#++*/0&,-! 3&*'(! ,/*! ?(*32! ')*!
+,%?1,0'?/*/I(!/*0#++*%3,'&#%(!1#/!()*-1U-&1*!,%3!('#/,$*!0#%3&'&#%(!+?('!>*!,3)*/*3!'#!&%!#/3*/!
'#!*%(?/*!')*!K?,-&'@!,%3!%?'/&'&#%,-!C,-?*!#1!')*!3&*'!4M-*0=%*--2!6776<F!
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Requirements  
!
G)*!./*.,/,'&#%!,%3!('#/,$*!#1!1##3!+?('!>*!0,//&*3!#?'!)@$&*%&0,--@!&%!,!(.*0&1&02!(*.,/,'*!,/*,!
'),'!&(!#%-@!?(*3!1#/!')&(!.?/.#(*F!

! !
J%!')*!3*3&0,'*3!('#/,$*!,/*,(!1##3!+?('!>*!./#'*0'*3!1/#+!3,+.!,%3!0#%',+&%,'&#%!>@!.*('(!4*$!
&%(*0'(2!>&/3(2!/#3*%'(<F!
!
:*/&(),>-*!1##3(!(),--!>*!=*.'!/*1/&$*/,'*32!?%-*((!')*@!,/*!>/#?$)'!1/* ()!,%3!$&C*%!'#!')*!,%&+,-(!
#%!')*!(,+*!3,@2!,%3!')*!+,%?1,0'?/*/I(!/*0#++*%3,'&#%(!1#/!()*-1U-&1*!,%3!('#/,$*!0#%3&'&#%(!
#1!0#++*/0&,-!3&*'(!+?('!>*!1#--#A*3F!
!
M##3!,%3!3/&%=!0#%',&%*/(!+?('!%#'!>*!?(*3!1#/!,%@!#')*/!.?/.#(*F!
!
!
G#B&0!(?>(',%0*(!(),--!%#'!>*!=*.'!&%!1##3!('#/,$*!#/!1##3!./*.,/,'&#%!,/*,(F!
!
!
:*/(#%%*-! (),--! =**.! ('/&0'! (',%3,/3(! #1! .*/(#%,-! )@$&*%*! ,%3! +?('! 1#--#A! $##3! 1##3! )@$&*%*!
./,0'&0*F!
!
!
M##3!,%3!3/&%=2!,%3!1**3&%$!,%3!3/&%=&%$!/*0*.',0-*(2!A&--!>*!.-,0*3!&%!.#(&'&#%(!'),'!+&%&+&a*!')*!
/&(=(!#1!0#%',+&%,'&#%!1/#+!(#&-&%$!>@!')*!,%&+,-(!')*+(*-C*(2!#/!>@!A&-3!>&/3(2!/#3*%'(!#/!#')*/!
.*('(F !
!
!
M##32!A,'*/! ,%3!3/&%=&%$! /*0*.',0-*(2!A)*/*!?(*32! (),--!>*! /*$?-,/-@!0-*,%*3! ,%3! ,../#./&,'*-@!
3&(&%1*0'*3!,%3!(),--!%#'!0#%',&%!,%@!0)*+&0,-(!#/!&+.?/&'&*(!'),'!+,@!,3C*/(*-@!,11*0'!')*!,%&+,-F!
!
!
Q*-1U1**3*/(2!,%3!,?'#+,'*3!A,'*/&%$!(@('*+(!A)*/*!?(*32!(),--!>*!&%(.*0'*3!,'!-*,('!#%0*!3,&-@!
'#!*%(?/*!'),'!')*@!,/*!A#/=&%$!*11*0'&C*-@!,%3!,/*!%#'!0#%',+&%,'*3F!!R%@!1,?-'(!#/!3*1*0'(!+?('!
>*!/*0' &1&*3!&++*3&,'*-@!,%3!,%!*11*0'&C*!>,0=?.!(@('*+!+?('!>*!&%!.-,0*F!
!
!!
V%*,'*%! 1##3! (),--! >*! /*$?-,/-@! /*+#C*32! ,(! ,../#./&,'* 2! '#! +,&%',&%! )@$&*%*! ,%3! (),-- ! >*!
3&(.#(*3!#1!,../#./&,'*-@F!
!
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Recommendations  
!
C%&"5&"3!4,$(%!/+'#-1!.(!%(6-,7(1!1,&-9:!
!
 
 
 
 

Domain 2: Environment  
!

"#%1&%*+*%'! &%! ,! 0,.'&C*! *%C&/#%+*%'! &+.#(*(! ,! %?+>*/! #1! /*('/&0'&#%(! #%! ')*! ,%&+,-(! >*&%$!
,00#++#3,'*3 2! ,%3! &1! ')*! 0,.'&C*! *%C&/#%+*%'! &(! &%,../#./&,'*! 1#/! ')*! (.*0&*(! ,%3! 3#*(! %#'!
./#C&3*!1#/!')*!&%3&C&3?,-!,%&+,-I(!>,(&0!>&#-#$&0,-!,%3!.(@0)#-#$&0,-!%**3(!,%3!/*K?&/*+*%'(2!.##/!
A*-1,/*! A&--! /*(?-'F!! M#/! *B,+.-*2! A)*%! 0#-3! '*+.*/,'?/*(! ,/*! ./#-#%$*3! #/! (*C*/*2! 3&(0#+1#/'2!
3*>&-&','&#%!,%3!(?11*/&%$!0,%!#00?/9!&%!(&'?,'&#%(!A)*%!')*!*%C&/#%+*%',-!'*+.*/,'?/*!1,--(!>*-#A!,!
(.*0&*(I! -#A*/!0/&'&0,-! '*+.*/,'?/*2!0#-3! ('/*((! ,%3! )@.#')*/+&,!A&--! /*(?-' 2! ')* !,3C*/(* !*11*0'(!#1!
A)&0)!0,%!>*!0#+.#?%3*3!>@!(',/C,'&#%!4\/*$#/@2!677<̀F! !N@.*/')*/+&,! ,%3! )*,'! ('/*((!0,%! ,-(#!
0,?(*!(?11*/&%$2!')*!%*$,'&C*!*11*0'(!#1!A)&0)!0,%!>*!*B,0*/>,'*3!>@!.,&%!#/!3*)@3/,'&#%!4\/*$#/@2!
677`<F! !G)?(2! ')*! ./#C&(&#%! #1!, ../#./&,'* 2!(.*0&*(U(.*0&1&0! *%C&/#%+*%',-! 0#%3&'&#%(!,%3! (?&',>-*!
)?(>,%3/@! ,%3! +,%,$*+*%'! ./,0'&0*(!&(! 1?%3,+*%',-! '#! *%(?/*! .)@(&0,-! A*-->*&%$2! ,(! A*--! ,(! ,!
.#(&'&C*! +*%',-! (','* ! ,%3! ')*/*1#/*! .(@0)#-#$&0,-! A*-->*&%$2! ?-'&+,'*-@!0#%'/&>?'&%$! '#! ,! .#(&'&C*!
A*-1,/*!(','*F !

 
Enclosure and Environmental Design  
N?(>,%3/@! (@('*+(! +?('! >*! 3*(&$%*3! '#! ./#C&3*! (.*0&*(U(.*0&1&0! ,../#./&,'*! *%0-#(?/*(! ,%3!
*%C&/#%+*%'(!A&')!,!(?11&0&*%'!,+#?%'!,%3!0#+.-*B&'@!#1!(.,0*2!./#.*/!1,0&-&'&*(2!,../#./&,'*!(#0&,-!
&%'*/,0'&#%(2!,%3!')*@!+?('!$&C*!')*!,%&+,-(!')*!#..#/'?%&'@!'#!0,//@!#?'!')*&/!1?--!/,%$*!#1!%#/+,-!
>*),C&#?/(! ,%3! +#C*+*%'(2! *(.*0&,--@! ')#(*! >*),C&#?/(! A&')! ,! ('/#%$! &%'*/%,-! +#'&C,'&#%! ,%3!
)*%0*!_%**3I!1#/!*B./*((&#%!4"RS"2!677O<F!!M#/!*B,+.-*2!(#+*!>&/3(!/*K?&/*!.*/0)*(!,%3!(?11&0&*%'!
(?&',>-*!(.,0 *!'#!1-@2!A)&-('!,/>#/*,-!,%&+,-(!%**3!,00#++#3,'&#%!'#!,--#A!')*&/!1?%3,+*%',-!3*(&/*!
'#!0-&+>!,%3!+#C*!,>#?'!)&$)!,>#C*! ')*!$/#?%3!'#!>*!1?-1&--*3F!!G)*/*1#/*2!,!$##3!=%#A-*3$*!,%3!
?%3*/(',%3&%$! #1! 3&11*/*%'! (.*0&*(I! >&#-#$@2! *%C&/#%+*%',-! /*K?&/*+*%'(2! %,'?/,-! ),>&','(! ,%3!
%#/+,-!>*),C&#?/(!&(!*((*%'&,-!'#!,3*K?,'*-@!+**'!,--!#1!')*!.)@(&0,-2!.(@0)#-#$&0,-!,%3!(#0&,-!%**3(!
,%3! /*K?&/*+*%'(! #1! ,%&+,-(I! ')/#?$)#?'! ')*&/! -&1*'&+*2! A)&-('! ')*@! ,/*! &%! 0,.'&C&'@2! &%! #/3*/! '#!
./#+#'*!$##3!,%&+,-!A*-1,/*F! !R!>,//*%2!/*('/&0'*3!*%C&/#%+*%'!&+.#(*(! ,%!?%/*A,/3&%$!-&1*('@-*!
,%3!+,@!0,?(*!,>%#/+,-&'&*(!&%!,%!,%&+,-I(!.)@(&0,-!)*,-')!,%3!3*C*-#.+*%'2!,%3!),C*!3*'/&+*%',-!
>*),C&#?/,-! ,%3! .(@0)#-#$&0,-! *11*0'(! 4VMRS2! ;E88<F! ! N*%0*2! ')*! ./#C&(&#%! #1! ,../#./&,'*!
*%C&/#%+*%',-! *%/&0)+*%'! &%! 0,.'&C*! ,%&+,-! )?(>,%3/@! ,%3! +,%,$*+*%'! '#! &%0/*,(*! >*),C&#?/,-!
3&C*/(&'@!,%3!./#+#'*! .#(&'&C*! .(@0)#-#$&0,-!*B.*/&*%0*(! ')/#?$)#?'! ')*! ,%&+,-I(! -&1*2! ,-(#! .-,@(! ,!
C*/@!&+.#/',%'! /#-*!&%! *%(?/&%$! )&$)!A*-1,/*! (',%3,/3(! ,%3!&%! ./#'*0'&%$! ,%&+,-! A*--U>*&%$F! ! 4Qdd!
^g]RJe!MgVP!h!DdNRLJgVP9!deLJPge]deGR5!dePJ"N]deG!Re^!QGJ]V5RGJge<F!

!

!

!
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K'1'&06!:'2#$1)!

G)*! 3*(&$%! #1! ,%&+,-! ,00#++#3,'&#%! +?('! ./&+,/&-@! ,33/*((! ')*! %**3(! ,%3! /*K?&/*+*%'(! #1! ')*!
(.*0&1&0! (.*0&*(! '#! >*! ,00#++#3,'*32! A)&0)2! ,-#%$! A&')! )&$)! (',%3,/3(! #1! )?(>,%3/@! ,%3!
+,%,$*+*% '2!&(!0/&'&0,-!'#! ,3*K?,'*-@!(,1*$?,/3! ,%&+,-!A*-1,/*9! ,! .#(&'&C*! .(@0)#-#$&0,-! (','*!0,%!
#00?/! A)*%! ')*! ,%&+,-I(! .)@(&0,-! %**3(! 4&F*F! ')*! 1#?/! .)@(&0,-! 3#+,&%(<! ,/*! +*'2! /*(?-'&%$! &%! ,!
.#(&'&C*!(','*!#1!A*-1,/*F! !d%0-#(?/*(!+?('!>*!3*(&$%*3!1#/!0#+1#/'! ,%3!(*0?/&'@!,%3!+?('!>*!A*--!
+,&%',&%*3! '#! ./#'*0'! ,%&+,-(! 1/#+! &%[?/@F! ! L*'*/&%,/@! 0#%(?-','&#%! #%!*%0-#(?/*! 3*(&$%! +,@! >*!
)*-.1?-!'#!*%(?/*!'),'!+,'*/&,-(!(,1*!1#/!')*!,%&+,-(!,/*!?(*3!,%3!'),'! ')*!*%0-#(?/*!('/?0'?/*!,%3!
1,0&-&'&*(!A&--!%#'!#%-@!./#C&3*!,%!,../#./&,'*!*%C&/#%+*%'!1#/!')*!(.*0&*(!'#!>*!,00#++#3,'*32!>?'!
'),'! ')*@!A&--! ,-(#!>*!0#%3?0&C*!1#/!0,//@&%$!#?'! ,%@!%*0*((,/@!C*'*/&%,/@! ,%3!#')*/!+,%,$*+*%'!
./#0*3?/*(!(,1*-@!,%3!(*0?/*-@!4^dMPR2!6778<F!!G)*!(),.*!,%3!3*(&$%!#1!,--!,(.*0'(!#1!,%!*%0-#(?/*!
()#?-3!,-(#!./*C*%'!(?>#/3&%,'*(!1/#+!>*0#+&%$!'/,..*3!>@!+#/*!3#+&%,%'!&%3&C&3?,-(!&%!0#/%*/(2!
()*-'*/!,/*,(!#/!3*,3!*%3(!,%3!()#?-3!./#C&3*!1#/!,!(?&',>-*!/*1?$*!,/*,!A)*/*!')*!,%&+,-(!0,%!/*('!
,../#./&,'*-@2!,A,@!1/#+!.?>-&0!C&*A!,%32!&1!%*0*((,/@2!,A,@!1/#+!')*&/!$/#?.!+,'*(!4SQ:R2!677Y9!
P**(2! 67;;<F! ! "&/0?-,/! *%0-#(?/*(! 0,%! ./*C*%'! C?-%*/,>-*! &%3&C&3?,-(! 1/#+! >*0#+&%$! '/,..*3! &%!
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Recommendations 
!
G+(!$%,"/6'%$! '0! ,"9! ,"&*,-!+,/!$+(!6'$("$&,-!$'!7,#/(!$+,$! ,"&*,-! /$%(//:!>0!$+(! /$%(//!&/! /()(%(?!
,66%'6%&,$(!/$(6/!/+'#-1!.(!$,5("!H/#7+!,/!$+(!#/(!'0!$%,"8#&--&@(%/I!$'!%(1#7(!$+(!-()(-!'0!/$%(//!,/!
*#7+!,/!6'//&.-(: !
!
!
G+(! '#$/&1(! '0! (,7+! &"1&)&1#,-! 7'"$,&"(%! ,77'**'1,$&"3! ,"&*,-/! /+'#-1! +,)(! ,66%'6%&,$(!
&"0'%*,$&'"!,.'#$! $+(!,"&*,-/!.(&"3!$%,"/6'%$(1?!&"7-#1&"3!$+(!/6(7&(/?!$+(!"#*.(%!'0!&"1&)&1#,-/?!
,"9! /6(7&,-! +,"1-&"3! %(8#&%(*("$/?! 4+($+(%! $+(! ,"&*,-! &/! 7,$(3'%&/(1! ,/! 1,"3(%'#/?! ,"1!
,66%'6%&,$(! 0((1&"3! ,"1! 4,$(%&"3! &"0'%*,$&'":! ! ;'"$,7$! 1($,&-/! 0'%! .'$+! $+(! /("1&"3! ,"1!$+(!
%(7(&)&"3!&"/$&$#$&'"!/+'#-1!.(!,),&-,.-(:!
!
 
!
Animal Transactions  
]#%&'#/&%$! ,%3! /*$?-,'&#%! &%! ')*! 0,.'?/*2! '/,%(.#/'! ,%3! '/,3*! #1! A&-3! ,%&+,-(! &(! %*0*((,/@! '#!
(,1*$?,/3!')*!)*,-')!,%3!A*-1,/*!#1!0,.'&C*!A&-3!,%&+,-(!3?/&%$!')&(!./#0*((2!,%3!,-(#!'#!/*3?0*!')*!
.#((&>-*! ')/*,'(! '#! ')*! C&,>&-&'@! #1! ')*! A&-3! .#.?-,'&#%(! #1!,%&+,-(F! ! R../#./&,'*! 3#0?+*%','&#%!
3*',&-&%$! '/,%(,0'&#%(! )*-.(! '#! *%(?/*! ,?3&',>-*! A*-1,/*! (',%3,/3(! ,/*! ?.)*-32! &%! ,33&'&#%! '#!
0#%1&/+&%$! ,3)*/*%0*! '#! ,--! %*0*((,/@! -*$&(-,'&#%9! ,--! ,%&+,-! '/,%(,0'&#%(! +?('! 0#+.-@! A&')! ,--!
,..-&0,>-*! /*$&#%,-2!%,'&#%,-!,%3!&%'*/%,'&#%,-!-*$&(-,'&#%!A)&0)!&(!&+.#/',%'! '#! ,3*K?,'*-@!./#'*0'!
,%&+,-!A*-1,/*2!,(!A*--!,(!')*!(?(',&%,>&-&'@!#1!A&-3!,%&+,-!.#.?-,'&#%(F!!!!!!
!
M?/')*/+#/*2! A&-3! ,%&+,-(! +,@! ?%3*/$#! '/,%(-#0,'&#%! %,'&#%,--@! ,%3! &%'*/%,'&#%,--@! 3?/&%$!
'/,%(,0'&#%(! >*'A**%! &%('&'?'&#%(2! ')*/*1#/*! &'! &(! &+.#/',%'! '#! *%(?/*! '),'! ')*! *%C&/#%+*%'! ,%3!
0-&+,'*! '#!A)&0)! ,%&+,-(! ,/*!>*&%$!+#C*3!+**'(! ')*! ,%&+,-(I! (.*0&1&0!/*K?&/*+*%'(!4.)@(&#-#$&0,-!
,%3!>*),C&#?/,-<!,%3!0,%!(,'&(1@!')*!&%3&C&3?,-I(!.(@0)#-#$&0,-!%**3(!&%!#/3*/!'#!,C#&3!0#+./#+&(&%$!
')*&/!A*-1,/*9!A*-1,/*!A&--!>*!.##/!&1!')*!,%&+,-!&(!%#'!,00-&+,'&(*3!'#!')*!*%C&/#%+*%'!'#!A)&0)!&'!&(!
>*&%$!+#C*3!,%3!&1!')*!*%C&/#%+*%'!&(!?%,>-*!'#!+**'!&'(!(.*0&*(U(.*0&1&0!%**3(F!!R%&+,-(!()#?-3!%#'!
>*! '/,%(1*//*3!>*'A**%!&%('&'?'&#%(!&1! ')*@! ,/*!%#'!&%!$##3! )*,-')! #/!%#'!1&'! '#! '/,C*-F! !dK?,--@2!&%!
#/3*/! '#! ./#'*0'! ')*! 1?'?/*! A*-1,/*! #1! ')*! ,%&+,-(! >*&%$! '/,%(1*//*3! >*'A**%! &%('&'?'&#%(2! &'! &(!
&+.#/',%'!'#!*%(?/*!'),'!,%&+,-(!,/*!#%-@!.,((*3!'#!&%('&'?'&#%(!'),'!0,%!,../#./&,'*-@!+,%,$*!,%3!
,00#++#3,'*! ')*! (.*0&*(! #1! ,%&+,-! ')*@! A&--! >*! /*0*&C&%$2! '),'! ')*! /*0&.&*%'! &%('&'?'&#%! ),(!
.*/(#%%*-! (?&',>-@! *B.*/&*%0*3! &%! ')*! )?(>,%3/@! ,%3! 0,/*! #1! '),'! ,%&+,-2! ,%3! '),'! ')*! /*0&.&*%'!
&%('&'?'&#%!),(!,%!,../#./&,'*!.)&-#(#.)@!/*$,/3&%$!')*!+,%,$*+*%'!,%3!0,/*!#1!')*&/!,%&+,-(!,%3!
,%&+,-!A*-1,/*!4SRfR2!677O,9!DJRfR2!67;6><F!!!

R''*%'&#%! +?('! ,-(#! >*! .,&3! '#! +&%&+&(*! ')*! /&(=! #1! 3&(*,(*! '/,%(1*/! >*'A**%! &%('&'?'&#%(! 3?/&%$!
,%&+,-!'/,%(,0'&#%(F!4Qdd!^g]RJe!GNPdd!U!ReJ]R5!NdR5GN!Re^!LdGdPJeRPH!"RPd!Qd"GJge<F!!!G)*!
,../#./&,'*! C*'*/&%,/@! *B,+&%,'&#%! #1! ,%&+,-(! '#! >*! '/,%(1*//*3! ()#?-3! >*! ?%3*/',=*%! A&')&%! ,!
(?&',>-*! '&+*!1/,+*!>*1#/*! '/,%(.#/','&#%!,%3!,$,&%!&++*3&,'*-@!./&#/! '#! '/,%(.#/','&#%!'#!*%(?/*!
'),'!')*!,%&+,-(!,/*!&%!$##3!)*,-')F!!R!K?,/,%'&%*!.*/&#3!#1!,!'&+*!1/,+*!,../#./&,'*!1#/!')*!(.*0&*(!
#1!%*A-@!,0K?&/*3!,%&+,-!#%!,//&C,-!,'!,%!&%('&'?'&#%!()#?-3!>*!&+.-*+*%'*32!A)&0)2!,-#%$!A&')!')*!
+,&%'*%,%0*!#1!,!)&$)!(',%3,/3!#1!>&#(*0?/&'@2!&(!&+.#/',%'!'#!(,1*$?,/3!')*!)*,-')!,%3!A*-1,/*!#1!
')*!*B&('&%$!,%&+,-(!#%!(&'*F!!R../#./&,'*!+*3&0,-!/*0#/3(!1#/!,%&+,-!,0K?&(&'&#%(!()#?-3!>*!$&C*%!'#!!
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!

')*!/*0*&C&%$!&%('&'?'&#%2!,-#%$!A&')!,%@!/*-*C,%'!)&('#/@!#1!3&(*,(*!&%!')*!,%&+,-(!,00#++#3,'*3!,'!
')*!(*%3&%$!&%('&'?'&#%F!

H.%&8'!.3!01#/062)!

R%&+,-! ,0K?&(&'&#%! 1/#+! ')*! A&-3! &(! 3&(0#?/,$*3F! ! R-')#?$)! ,%! &%0/*,(&%$! %?+>*/! #1! A&-3! ,%&+,-!
(.*0&*(!,/*!>*&%$!>/*3!&%!0,.'&C&'@!*%,>-&%$!')*!(#?/0&%$!#1!A&-3!,%&+,-!,0K?&(&'&#%(!1/#+!')#(*!>#/%!
&%!0,.'&C&'@2!,%&+,-(!(?0)!,(!+,/&%*!1&()2!>&/3(!,%3!/*.'&-*(!,/*!('&--!>*&%$!0,.'?/*3!,%3!>/#?$)'!&%'#!
0,.'&C&'@!1/#+!')*!A&-3!4"RS"2!677O<F!!!R%&+,-!,0K?&(&'&#%(!+?('!0#+.-@!A&')!,--!/*-*C,%'!-*$&(-,'&#%!
,%3!&'!&(!&+.#/',%'!'),'!,%!*')&0,-!/*C&*A!./#0*((!&(!&%!.-,0*F!!R%&+,-(!()#?-3!#%-@!>*!(#?/0*3!1/#+!
')*! A&-3!&1! ')*/*! ,/*! 3,',! '#! ()#A! '),'! ')*/*! A#?-3! >*! %#! %*$,'&C*! *11*0'(! #%! ')*! A&-3! (.*0&*(!
.#.?-,'&#%!#/!&'(!),>&','!4^dMPR2!6778<!,%3!./&%0&.,--@2!')*!A*-1,/*!#1!')*!&%3&C&3?,-!,%&+,-!+?('!>*!
0#%(&3*/*3!,%3!>*!#1!./&+,/@!0#%0*/%9!,!')#/#?$)!*C,-?,'&#%!#1!')*!.#'*%'&,-!>*%*1&'(!,%3!.#'*%'&,-!
A*-1,/*! 0#('(! '#! ')*! &%3&C&3?,-! ,%&+,-! ()#?-3! #00?/! >*1#/*! ,%@! ,%&+,-! &(! ',=*%! 1/#+! ')*! A&-32!
*(.*0&,--@!&1!&'(!)?(>,%3/@!/*K?&/*+*%'(! ,/*!%#'!1?--@!?%3*/('##3!4"RS"2!677O<F!!R-(#2! ')*/*!&(! ')*!
/&(=! #1! ),/+! '#! ')*! &%3&C&3?,-! ,%&+,-! 3?/&%$! A&-3! 0,.'?/*! ,%3! ')*! 1#--#A&%$! '/,%(.#/','&#%! #1! ')*!
,%&+,-2!')*!/&(=!#1!*B.#(?/*!'#!&%1*0'&#%!,(!,!/*(?-'!#1!('/*((!&%3?0*3!-#A*/&%$!#1!')*!&++?%*!(@('*+2!
,(! A*--! ,(! ')*! .#'*%'&,-! #1! *B.#(?/*! '#! &%1*0'&#?(! ,$*%'(! '),'! ')*! ,%&+,-(! ),C*! %#'!./*C&#?(-@!
*%0#?%'*/*32! ')*/*>@! .#'*%'&,--@! (*/&#?(-@! 0#+./#+&(&%$! ')*! A*-1,/*! #1! ')*! &%3&C&3?,-! ,%&+,-!
4"RS"2!677O<F!!!

N#A*C*/2! ')*! 0#%'&%?*3! (?/C&C,-! #1! ,! A&-3! (.*0&*(! ,'! &++&%*%'! /&(=! #1! *B'&%0'&#%! +,@! [?('&1@! A&-3!
0,.'?/*! 1#/! 0,.'&C*! >/**3&%$! ./#$/,++* (! A&')! ')*! ,&+! #1! 1?'?/*! /*&%'/#3?0'&#%! >,0=! '#! ')*! A&-3!
4"RS"2! 6778>9! ^dMPR2! 6778<2! >?'! ')&(! +?('! >*! (?>[*0'! '#! ,! ')#/#?$)! *')&0,-! /*C&*A! ,%3! +?('!
0#+.-@!A&')! ,--! ,..-&0,>-*! -*$&(-,'&#%F!!G)*! ],/&%*!RK?,/&?+!"#?%0&-!4]R"<! ),(!3*C*-#.*3! ,! ]R"!
"*/'&1&0,'&#%! (0)*+*2! A&')! ,?3&'*3! A*-1,/*! ,%3! *%C&/#%+*%',-! (',%3,/3(2! '#! )*-.! /*$?-,'*! ')*!
#/%,+*%',-! +,/&%*! 1&()! '/,3*! ,%3! K?,-&'@! ,((?/,%0*! (0)*+*(! (?0)! ,(! ')&(! 0,%! )*-.! '#! ./#+#'*!
.#(&'&C*!,%&+,-!A*-1,/*!(',%3,/3(!1#/!A&-3!0,?$)'!,%&+,-(2!A)&-('!,-(#!,33/*((&%$!0#%(*/C,'&#%!,&+(!
,%3! ./#+#'&%$! *0#-#$&0,-! (?(',&%,>&-&'@F! ! e,'&#%,-! 0*/'&1&*3! ./#$/,++*(! ,-(#! *B&('! 1#/! (#+*!
1/*()A,'*/!1&()!,%3!'*//*('/&,-!&%C*/'*>/,'*(!1#/!,0K?&(&'&#%!1/#+!,../#C*3!(?(',&%,>-*!A&-3!(#?/0*(!
4DJRfR2!67;6><F!!!

^*',&-(! /*$,/3&%$! ')*! (#?/0*!#1! ,%! ,0K?&/*3! ,%&+,-! +?('! >*! ./#C&3*32! &%! ,33&'&#%! '#! ,../#./&,'*!
&%3&C&3?,-! ,%&+,-! /*0#/3(! #1! )*,-')2! %?'/&'&#%2! /*./#3?0'&C*! (','?(! ,%3! >*),C&#?/,-! 0),/,0'*/&('&0(!
4Qdd!]JQ"d55RedgVQ!U!Pd"gP^!Wdd:Je\!Qd"GJge<F!

F1#/06!/010$'/'15) !

G)*!%?+>*/!#1!,%&+,-(!)*-3!A&')&%!a##-#$&0,-!&%('&'?'&#%(!%**3(!/*$?-,'&#%2!1#/!*B,+.-*2!&%!#/3*/!'#!
*%(?/*!'),'! ')*!,%&+,-(!,/*!,--!,../#./&,'*-@!,00#++#3,'*3!,%3!'#!,C#&3!')*!./#>-*+(!,((#0&,'*3!
A&')! #C*/0/#A3&%$2! #/! '#! ,33/*((! 0,.'&C*! A&-3! ,%&+,-! 0#%(*/C,'&#%! >/**3&%$! ./#$/,++*!
/*K?&/*+*%'(F! ! G)&(! ,%&+,-! +,%,$*+*%'! 0,%! /*(?-'! &%! ')*! '/,%(,0'&#%(! #1! ,%&+,-(! >*'A**%!
&%('&'?'&#%(F!!R33&'&#%,--@2!&%!#/3*/! '#!+,&%',&%!,!$*%*'&0,--@!3&C*/(*!,%3!)*,-')@!(.*0&*(!.#.?-,'&#%!
A&')&%!,%!&%('&'?'&#%!,%3!+&%&+&(*!')*!/&(=!#1!&%>/**3&%$2!')*!0#%'/#-!#1!>/**3&%$!+,@!>*!%*0*((,/@!
A)&0)!+,@!>*!,0)&*C*3!&%!,!%?+>*/!#1!A,@(!&%0-?3&%$!0#%'/,0*.'&#%2!(?/$&0,-!('*/&-&(,'&#%2!=**.&%$!
')*!'A#!(*B*(!(*.,/,'*2!#/!')*!+#C*+*%'!#1!&%3&C&3?,-!,%&+,-(!'#!,%#')*/!&%('&'?'&#%!4P**(2!67;;<F!!
N#A*C*/2! ')*! ,11*0'!'),'! ')*(*! C,/&#?(! +*')#3(! #1! >/**3&%$! 0#%'/#-! +,@! ),C*! #%! ,%! ,%&+,-I(!
.)@(&0,-!,%3!.(@0)#-#$&0,-!)*,-')!,%3!)*%0*!A*-1,/*2!+?('!>*!0#%(&3*/*3F!!M#/!*B,+.-*2!&%!0*/',&%!!
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(.*0&*(2!(&%$-*!(*B!$/#?.(!3#!%#'!/*./*(*%'!,!%,'?/,-!(#0&,-!$/#?.&%$!,%3!)*%0*!,3C*/(*!>*),C&#?/(!
+,@!/*(?-'2! (?0)! ,(!&%0/*,(*3! ,$$/*((&#%!4P**(2!67;;<2! ,%3!0#%'/,0*.'&#%!+,@!),C*! (&3*!*11*0'(!&%!
,33&'&#%! '#! ,3C*/(*! *11*0'(! #%!>*),C&#?/2!A)&-('! ')*! ,>&-&'@! '#! /*./#3?0*! ,%3! /,&(*!@#?%$!+,@!>*!
0#%(&3*/*3!,(!,!%,'?/,-!,%&+,-!>*),C&#?/!4DJRfR2!67;6><F!!H*'2!+,&%',&%&%$!,%!#.'&+?+!$/#?.!(&a*!
,%3! (*B! /,'&#! &(! &+.#/',%'! ,(! &'! 0,%! ),C*! .#(&'&C*! *11*0'(! #%! +*%',-! )*,-')! ,%3! ,%&+,-! A*--U>*&%$!
45*A,%3#A(=&2!677O<F!

R%&+,-!,0K?&(&'&#%!,%3!,%&+,-!'/,%(1*/!'#!3&11*/*%'!&%('&'?'&#%(!0,%!%*$,'&C*-@!,11*0'!,%&+,-!A*-1,/*!
&%!C,/&*'@!#1!A,@(2!1#/! *B,+.-*2! ')/#?$)! ')*! .#'*%'&,-! 1#/! (#0&,-!$/#?.!3&(/?.'&#%!A)*%!&%3&C&3?,-!
(#0&,-! ,%&+,-(! ,/*! (*.,/,'*3! 1/#+! ')*&/! (#0&,-! $/#?.(! #/! &%'/#3?0*3! &%'#! %*A! (#0&,-! $/#?.(9! >@!
(*.,/,'&#%!1/#+!,!1,+&-&,/!*%C&/#%+*%'!#/!*(',>-&()*3!)#+*!/,%$*2!A&')!1#--#A&%$!&%'/#3?0'&#%!&%'#!
,!%*A!*%0-#(?/*! *%C&/#%+*%'9!#/!>@!&%'/#3?0'&#%! '#! ,!C,/&*'@!#1!%#C*-! *B.*/&*%0*(! ,%3!?%1,+&-&,/!
0&/0?+(',%0*(! ')/#?$)! ')*! '/,%(.#/','&#%! ./#0*3?/*(! 4eRSR"2! 677Y<! 4Qdd! ReJ]R5!
GPReQ:gPGRGJge<F!G)*/*1#/*2!./&#/! '#!,%@!,%&+,-! ,0K?&(&'&#%(!#/! '/,%(,0'&#%(2!,%!,((*((+*%'!,%3!
*')&0,-!/*C&*A!>@!')*!+,%,$*+*%'!,?')#/&'@!()#?-3!>*!?%3*/',=*%!'#!*%(?/*!'),'!,%&+,-!A*-1,/*!&(!
')*!./&+,/@!0#%0*/%!1#/!')*!%**3!1#/!(?0)!+#C*+*%'(2!,%3!'),'!A)*%!(?0)!,!'/,%(1*/!&(!?%3*/',=*%2!
,../#./&,'*! +*,(?/*(! ,/*! .?'!&%! .-,0*! '#! *%(?/*! ')*!A*-1,/*! #1! ')*! ,%&+,-! >*&%$! '/,%(1*//*32!1#/!
*B,+.-*! )&$)-@! (#0&,-! ,%&+,-(! ()#?-3! >*! ,0K?&/*3! #/! '/,%(1*//*3! &%! ,../#./&,'*! $/#?.(! #/! .,&/(!
4eRSR"2!677Y<F!

 
Requirements  
!
],%,$*+*%'!+?('!0#%(&3*/ !')*!%*0*((&'@!#1!,--!,%&+,-!'/,%(,0'&#%(F!!S)*/*!.#((&>-*2!,-'*/%,'&C*!
#.'&#%(!()#?-3!>*!('?3&*3!&1!')*/*!&(!,%@!.#((&>&-&'@!'),'!,%&+,-!A*-1,/*!+,@!>*!0#+./#+&(*3F!
G)*!+#C*+*%'!#1!,%&+,-(!(),--!#%-@!#00?/!A)*%!&'!0,%!>*!()#A%!'#!>*!&%!')*!>*('!&%'*/*('(!#1!')*!
(.*0&*(2!&%3&C&3?,-!,%&+,-!#/!(#0&,-!$/#?.!'#!A)&0)!'),'!,%&+,-!>*-#%$(F!
!
!
R%&+,-!,0K?&(&'&#%!1/#+!')*!A&-3!&(!3&(0#?/,$*3F!
!
!
R! 3&(*,(*! /&(=! ,%,-@(&(! +?('! >*! ?%3*/',=*%! >@! ')*! C*'*/&%,/&,%! #1! ')*! &%('&'?'&#%! ,0K?&/&%$! ,%!
,%&+,-F!
!
!
P*0#/3(!+?('!>* !/*',&%*3!#1Z!

,< ,%&+,-!#/&$&%(2!A&')!3,'*(!,%3!3*',&-(!#1!*%'/@!&%'#!')*!0#--*0'&#%!,%3!')*!(#?/0*!
>< 3&(.#(,-!1/#+!')*!0#--*0'&#%!,%32!&1!,..-&0,>-*2!'#!A)#+!

!
!
G)* !&%('&'?'&#%!+?('!*%(?/*!'),'!')*!,%&+,-(!-*,C&%$!')*!0#--*0'&#%!,/*!#%-@!.,((*3!'#!&%('&'?'&#%(!
A&')!')*!,../#./&,'* !1,0&-&'&*(2!/*(#?/0*(!,%3!*B.*/'&(*!'#!,0)&*C*!0#+.,/,>-* !A*-1,/*!(',%3,/3(F!
!
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Recommendations 
!
B"&*,-! ,78#&/&$&'"! 0%'*! $+(! 4&-1! /+'#-1! '"-9! .(! 7'"/&1(%(1! 0'--'4&"3! ,66%'6%&,$(!($+&7,-!
,//(//*("$/!&"!$( %*/!'0!7'"/(%),$&'"!.("(0&$?!6'/&$&)(!&"1&)&1#,-!,"&*,-!4(-0,%(!'#$7'*(/!,"1!$+(!
#"1(%$,5&"3!'0!,!$+'%'#3+!&"1&)&1#,-!,"&*,-!4(-0,%(!.("(0&$J7'/$!,",-9/&/:!!!!
!
!
B! %(3#-,%! %()&(4! '0! ,--! ,"&*,-! ,78#&/&$&'"/! $'! ,"1! $%,"/,7$&'"/! 0%'*! $+(! &"/$&$#$&'"! /+'#-1! .(!
#"1(%$,5("!$'!,//(//!,"1!("/#%(!,66%'6%&,$(!4(-0,%(!%(8#&%(*("$/!7'*6-&,"7(!&"!,--!$%,"/,7$&'"/:!
!
 
 
 

Domain 3: Health  
 
Animal Health and Veterinary Care  
:/#+.'!C*'*/&%,/@!3&,$%#(&(! ,%3! '/*,'+*%'! ,/*!0/&'&0,-! '#!+&%&+&(*! ')*!&+.,0'(!#1! .,&%2!&%[?/@!,%3!
3&(*,(*F!!S)*%!3&(*,(*!#00?/(!&%!+?-'&.-*!&%3&C&3?,-(!&%!,!$/#?.!#1!,%&+,-(2!.,/'&0?-,/-@!&1!&'!#00?/(!
#C*/!,!./#-#%$*3!'&+*!1/,+*2!0#%(&3*/,'&#%!+?('!>*!$&C*%!'#! ')*!)?(>,%3/@!(@('*+!,%3!(',%3,/3(!
4^dMPR2!6778<2!,(!A*--!,(! ')*!%,'?/*!#1!')*!3&(*,(*2!A)*')*/!&'!>*!&%1*0'&#?(!#/!%#%U&%1*0'&#?(2!,%3!
&'(!*.&3*+&#-#$@F!!!

S&')&%! &%('&'?'&#%(! '),'! 3#! %#'! ),C*! ,! /*(&3*%'! C*'*/&%,/&,%2! &'! +,@! >*! %*0*((,/@! 1#/! ')*! C&(&'&%$!
C*'*/&%,/&,%! '#!&%('/?0'! ,! (?&',>-@!0#+.*'*%'!+*+>*/!#1! .*/(#%%*-!A)#! ),(! /*0*&C*3! ,../#./&,'*!
'/,&%&%$!,%3!*B.*/&*%0*2!1#/!*B,+.-*!,!C*'*/&%,/@!%?/(*2!'#!?%3*/',=*!')*!,3+&%&('/,'&#%!#1!0*/',&%!
'/*,'+*%'(2! 4^dMPR2! 6778<F! d11*0'&C*! ,%3! 0-*,/! 0#++?%&0,'&#%! >*'A**%! ')*! C*'*/&%,/&,%! ,%3!
&%('&'?'&#%! .*/(#%%*-! &(! &+.#/',%'! ,%3! C*'*/&%,/@! '/*,'+*%'! +?('! #%-@! >*! .*/1#/+*3! >@!
,../#./&,'*-@! '/,&%*3! .*/(#%%*-! 1#--#A&%$! (.*0&1&0! C*'*/&%,/@! &%('/?0'&#%! ,%3! ?%3*/! C*'*/&%,/@!
(?.*/C&(&#%9!&%('&'?'&#%,-! .*/(#%%*-! ()#?-3!%#'!?%3*/',=*! ')*!C*'*/&%,/@! '/*,'+*%'!#1!#/!+*3&0,'*!
,%@! ,%&+,-! A&')&%! ')*! &%('&'?'&#%! A&')#?'! 1?--! C*'*/&%,/@! 0#%(?-','&#%! 4^dMPR2! 6778<F! ! G)*!
+,%,$*+*%'2! ?(*! ,%3! ('#/,$*! #1! ,--! C*'*/&%,/@! 3/?$(! +?('! >*! &%! ,00#/3,%0*! A&')! /*-*C,%'! -#0,-!
-*$&(-,'&#%F!!

J%!,((#0&,'&#%!A&')!,%3!0#+.-*+*%'&%$!$##3!C*'*/&%,/@!./#C&(&#%(!,%3!)?(>,%3/@!'*0)%&K?*(!()#?-3!
>*!$##3!('#0=+,%()&.F!!J//*(.*0'&C*!#1!')*!)?(>,%3/@!(@('*+!&%!.-,0*2!,!0#+.*'*%'2!#>(*/C,%'!,%3!
=%#A-*3$*,>-*! ('#0=+,%! &(! 0/?0&,-! '#! ./#'*0'! ,%3! +,&%',&%! ')*!)*,-')! ,%3! A*-1,/*! #1! 0,.'&C*!
,%&+,-(F! !R!=**.*/!=%#A-*3$*!#1! (.*0&*(I!>&#-#$@!,%3! )*%0*!>,(&0! .)@(&0,-! ,%3!>*),C&#?/,-!%**3(!
,%3!/*K?&/*+*%'(!&(!%*0*((,/@2!,-#%$(&3*!,!=%#A-*3$*!#1!')*!%#/+,-!/,%$*!#1!3&(.-,@*3!>*),C&#?/(!
&%!3&11*/*%'!(.*0&*(!,%3!')*&/!./*1*/*%0*(2!,(!A*--!,(!,%!?%3*/(',%3&%$!'),'!3&11*/*%'!,$*!$/#?.(!#1!
,%&+,-(! +,@! /*,0'! #/! ()#A! .,&%! &%! 3&11*/*%'! A,@(! 4\/*$#/@2! 677`<F! ! G)&(! -*C*-! #1! =%#A-*3$*! ,%3!
?%3*/(',%3&%$!&(!C&',-!&%!?%3*/.&%%&%$!')*!(',%3,/3!#1!)?(>,%3/@!#11*/*3!'#!0,.'&C*!,%&+,-(!,%3!&%!
')*! /*0#$%&'&#%! #1! >*),C&#?/(! '),'! +,@! &%3&0,'*! .,&%! #/! (?11*/&%$F! ! R%&+,-(! +?('! ')*/*1#/*! >*!
1/*K?*%'-@2!/*$?-,/-@!,%3!/#?'&%*-@!#>(*/C*3!,%3!&%(.*0'*3!>@!.*/(#%%*-!,%3!,>%#/+,-&'&*(!&%!)*,-')!
#/!>*),C&#?/! ./#+.'-@! ,%3! ,../#./&,'*-@! /*.#/'*3! '#! ')*! /*-*C,%'! .*/(#%%*-F! !J%! (&'?,'&#%(!A)*/*!
')*/*!,/*!*.&(#3*(!#1!,%&+,-!&--!)*,-')!#/!&%[?/@2!&1!')*/*!),(!>**%!/*0*%'!+&B&%$!#/!')*!&%'/#3?0'&#%!
#1!&%3&C&3?,-!,%&+,-(!#/!$/#?.(!#1!,%&+,-(2!&1!')*/*!),(!>**%!,!0),%$*!&%!,%&+,-!+,%,$*+*%'!!
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./,0'&0*2!#/!&1! ')*/*! ,/*! ,3C*/(*!A*,')*/!0#%3&'&#%(2!+#/*!1/*K?*%'!0)*0=(!#1! ')*! ,%&+,-(!+,@!>*!
/*K?&/*32!,(!,../#./&,'*!1#/!')*!0&/0?+(',%0*(F!

G)*! .&%&#%&%$!#1!>&/3(!&(! ,! .*/+,%*%'2!%#%U/*C*/(&>-*!+?'&-,'&#%!&%C#-C&%$!3,+,$*! '#! ')*!+?(0-*(2!
'*%3#%(! ,%3! >#%*! #1! ')*! A&%$! '),'! &(! 0,//&*3! #?'! 1#/! +,%,$*+*%'! .?/.#(*(! '#! ./*C*%'! 1-&$)'F!!
N#A*C*/2! ./*C*%'&%$! ,! >&/3! 1/#+! *B./*((&%$! &'(! %,'?/,-! 1-&$)'! >*),C&#?/! A)*%! 1-&$)'! &(! &'(! ./&+,/@!
+*')#3! #1! -#0#+#'&#%! A&--! %*$,'&C*-@! ,11*0'! ')*! .(@0)#-#$&0,-! )*,-')! ,%3! A*-1,/*! #1! ')&(! ,%&+,-!
4],.-*!,%3!:*/3?*2!67;O<2!,%3!')*!./#0*3?/*!&'(*-1!A&--!,-(#!%*$,'&C*-@!&+.,0'!?.#%!')*!A*-1,/*!#1!
')*!,%&+,-F!!G)*/*1#/*2!')*!.&%&#%&%$!#1!>&/3(!()#?-3!#%-@!>*!.*/1#/+*3!&%!*B0*.'&#%,-!0&/0?+(',%0*(!
,%3!,(!,!-,('!/*(#/'2!A)*/*!')*!)*,-')!,%3!(,1*'@!#1!') *!>&/3!+,@!>*!0#+./#+&(*3!,%3!A)*%!')*/*!&(!
%#! ,-'*/%,'&C*! 1#/+! #1! ,%&+,-! +,%,$*+*%'! ,C,&-,>-*F! ! S)*/*! &'! &(! ('&--! ./,0'&0*32! /*$?-,/! *')&0,-!
/*C&*A! >@! ')*! ],%,$*+*%'! R?')#/&'@! #1! ')*! ?(*! #1! .&%&#%&%$! A&')&%! ')*! &%('&'?'&#%! ()#?-3! >*!
?%3*/',=*%F!

N&','1505#,'!,'5'&#10&J!/':#8#1') !

J%! ,33&'&#%! '#! ')*! ./#C&(&#%! #1! /*,3&-@! ,C,&-,>-*! *+*/$*%0@! C*'*/&%,/@! '/*,'+*%'2! ,! ./*C*%','&C*!
C*'*/&%,/@! +*3&0&%*! ./#$/,++*! +?('! >*! 3#0?+*%'*3! ,%3! .?'! &%! .-,0*! 1#--#A&%$! ,../#./&,'*!
C*'*/&%,/@!0#%(?-','&#%2!A)&0)! ()#?-3!&%0-?3*! ')*!+#%&'#/&%$!#1! ,--!#1! ')*! ,%&+,-(! ,00#++#3,'*3!
A&')&%!')*!&%('&'?'&#%2!#%!,%!&%3&C&3?,-!>,(&(2!,(!A*--!,(!0#%(&3*/&%$!(#0&,-!$/#?.!)*,-')!4P**(2!67;;9!
:#/',(2! 67;O<F! ! :/*C*%','&C*! +*3&0&%*! ./#$/,++*(! ,/*! *((*%'&,-! 1#/! (,1*$?,/3&%$! 0,.'&C*! ,%&+,-!
)*,-')F! !Q?0)!./#$/,++*(!()#?-3!0#%(&3*/!')*!3&(*,(*(!'),'!0#++#%-@!#00?/!&%!')*!0#?%'/@!4^5\P^2!
677O,<!,%3!&%0#/.#/,'*!)*,-')!(0/**%&%$!./#'#0#-(!&%0-?3&%$2!1#/!*B,+.-*2!/*$?-,/!>-##32!?/&%*!,%3!
1,*0,-!*B,+&%,'&#%(2!C,00&%,'&#%(!,(! ,../#./&,'*! ,%3!.,/,(&'*!0#%'/#-!4W#)%2!;EE`9!eRSR"2!677Y<F!!
P*$?-,/!,3C&(#/@!C&(&'(!,/*!/*0#++*%3*3!&%!(&'?,'&#%(!A)*/*!')*!&%('&'?'&#%!3#*(!%#'!),C*!,!/*(&3*%'!
C*'*/&%,/&,%2! &%! #/3*/! '),'! /*0#/3(! +,@! >*! /*C&*A*3! ,%3! ')*! &+.-*+*%','&#%! #1! ')*! ./*C*%'&C*!
C*'*/&%,/@!+*3&0&%*!./#$/,++*!*%(?/*3!4^dMPR2!6778<F!!J%!,33&'&#%!'#!')*!(','?'#/@!+,&%'*%,%0*!#1!
3*',&-*3!,%3!,00?/,'*!0-&%&0,-!C*'*/&%,/@!/*0#/3(2!,! /*0#/3!#1!*,0)!C*'*/&%,/@!,3C&(#/@!C&(&'!,%3!,%@!
*%(?&%$! /*0#++*%3,'&#%(! ()#?-3! >*! =*.'F! ! L*'*/&%,/@! /*0#/3(! ,/*! &+.#/',%'! '##-(! 1#/! ,((*((&%$!
&%3&C&3?,-! ,%&+,-!A*-1,/*!&%! ')*!&++*3&,'*!+#+*%'! ,%3!%#',>-@!#C*/! .*/&#3(!#1! '&+*!>@!*%,>-&%$!
')*! #>(*/C,'&#%! ,%3! &%'*/./*','&#%! #1! ,%@! '/*%3(! &%! &%[?/&*(! #/! 3&(*,(*! 4R-$*/(2!677`<F! ! P*$?-,/!
/*C&*A(! >@! ')*! ],%,$*+*%'! R?')#/&'@! ()#?-3! >*! ?%3*/',=*%! #1! )?(>,%3/@! ,%3! ./*C*%','&C*!
C*'*/&%,/@!0,/*!./,0'&0*(!,%3!./#'#0#-(2!,-#%$!A&')!*%(?/&%$!'),'!,3*K?,'*!>&#(*0?/&'@!,//,%$*+*%'(!
,/*!&%!.-,0*!'#!+&%&+&(*!3&(*,(*!/&(=(!4"RS"2!677O<F!!!!

R(!,!/*(?-'!#1!&%0/*,(*(!&%!')*!=%#A-*3$*!#1!a##!,%&+,-!%?'/&'&#%2!+,%,$*+*%'!,%3!C*'*/&%,/@!0,/*2!
$*/&,'/&0! )*,-')! &(! >*0#+&%$! ,%! &%0/*,(&%$-@! 0#++#%.-,0*! &((?*! '),'! a##-#$&0,-! &%('&'?'&#%(! +?('!
,33/*((!4P**(2!67;;9!5##+&(2!67;69!:#/',(2!67;O<F!!^&(*,(*(!(?0)!,(!0)/#%&0!,/')/&'&(!,%3!)*,/'!1,&-?/*!
+,@! >*! *%0#?%'*/*3! 45##+&(2! 67;6<! ,%3! ')*! ./#C&(&#%! #1! ,../#./&,'*! (.*0&*(U(.*0&1&0! -#%$U'*/+!
,00#++#3,'&#%!1#/!,$*3!,%&+,-(!+?('!>*!0#%(&3*/*3!4P**(2!67;;<F!!G)*/*1#/*2!')*!&((?*(!0#%0*/%&%$!
,$*3! ,%&+,-(!+?('!>*! ,33/*((*3!A&')&%!,!C*'*/&%,/@!)*,-')! ./#$/,++*! ,%3!/*$?-,/-@!/*C&*A*3!>@!
')*! ],%,$*+*%'! R?')#/&'@2! A&')! C*'*/&%,/@! 0#%(?-','&#%! #%! ,%! &%3&C&3?,-2! 0,(*! >@! 0,(*! >,(&(F!!
"#%C*/(*-@2!/*3?0*3!-#%$*C&'@!#1!A&-3!,%&+,-(!&%!0,.'&C&'@!&(!,!./#>-*+!&%!(#+*!(.*0&*(2!1#/!*B,+.-*!
*-*.),%'(2!4"-?>>!,%3!],(#%2!67769!P**(2!67;;<! ,%3!0*',0*,%(!4],/&%#!,%3!M/#)#112!67;;<2!A)&0)!
)&$)-&$)'(!')*!%**3!1#/!')*!&+.-*+*%','&#%!#1!/*$?-,/!(.*0&*(U(.*0&1&0!)*,-')!(0/**%&%$!./#'#0#-(F!
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G)*! .#('! +#/'*+! *B,+&%,'&#%! #1! ,%&+,-(! .-,@(! ,%! &+.#/',%'! /#-*! &%! ,! ./*C*%','&C*! +*3&0&%*!
./#$/,++*! ,%3! ')*! (?/C*&--,%0*! #1! ')*! )*,-')! (','?(! #1! ,%&+,-(! ,00#++#3,'*3! A&')&%! a##-#$&0,-!
&%('&'?'&#%(!4eRSR"2!677Y9!^dMPR2!6778<F!!G)*/*1#/*2!')*!.#('!+#/'*+!*B,+&%,'&#%!#1!,%&+,-(!'),'!
3&*!&%!')*!0#--*0'&#%!()#?-3!>*!?%3*/',=*%!,%3!,../#./&,'*!+*,(?/*(!+?('!>*!',=*%!'#!*%(?/*!'),'!
')*(*!*B,+&%,'&#%(!,/*!0,//&*3!#?'!>@!*B.*/&*%0*3!.*/(#%%*-2!?(&%$!(?&',>-*!1,0&-&'&*(!,%3!/*-,'&C*-@!
./#+.'-@!,1'*/! ')*!3*,')!#1! ')*! ,%&+,-F! ! !P*0#/3(!#1! .#('!+#/'*+!*B,+&%,'&#%(! ,%3! ')*! /*(?-',%'!
1&%3&%$(!()#?-3!>*!=*.'! ,%3!+,&%',&%*3F!!R--!0,/0,((*(!#1!,%&+,-(!,%3!,%@!'&((?*!(,+.-*(! ',=*%!1#/!
-,>#/,'#/@!*B,+&%,'&#%!+?('!>*!('#/*3!,%3!),%3-*3!,../#./&,'*-@!'#!+&%&+&(*!')*!/&(=!#1!*B.#(?/*!
#1!#')*/!,%&+,-(!&%!')*!a##-#$&0,-!0#--*0'&#%!'#!,%@!.#'*%'&,-!&%1*0'&#?(!3&(*,(*(!,%3!'#!+&%&+&(*!')*!
. #'*%'&,-!/&(=!#1!')*!'/,%(+&((&#%!#1!a##%#(*(!'#!(',11F!!G)*!(,1*2!)@$&*%&0!,%3!,../#./&,'*!3&(.#(,-!#1!
')*!>#3&*(!#1!,--!3*,3!,%&+,-(!+?('!>*!?%3*/',=*%F!

O#.2'8%&#5J)!

l?,/,%'&%*!/*$?-,'&#%(!/*$,/3&%$!')*!&+.#/'!#1!,%&+,-(!&%'#!3&11*/*%'!0#?%'/&*(!C,/@!>*'A**%!*,0)!
0#?%'/@2! >?'! ')*! K?,/,%'&%*! #1! %*A! ,%&+,-! ,0K?&(&'&#%(! #%! ,//&C,-! ,'! ,%! &%('&'?'&#%! &(! 0/&'&0,-! '#!
(,1*$?,/3! ')*! )*,-')! ,%3!A*-1,/*!#1! ')*!*B&('&%$!,%&+,-(!#%!(&'*F!! l?,/,%'&%*!)*-.(! '#! ./*C*%'! ')*!
&%'/#3?0'&#%!,%3!(./*,3!#1!3&(*,(*! '#!#')*/!,%&+,-(!&%!')*!&%('&'?'&#%!,%3!*%,>-*(! ')*!*B,+&%,'&#%!
#1! ')*! %*A! ,//&C,-(! 4P**(2! 67;;<F! ! J%! ,33&'&#%! '#! ')*&/! ,..-&0,'&#%! &%! ')*! +,%,$*+*%'! #1! ,%&+,-!
,0K?&(&'&#%(2!K?,/,%'&%*!1,0&-&'&*(! ,/*! ,-(#!&+.#/',%'!1#/! ')*!&(#-,'&#%!#1! (&0=!#/!&%[?/*3! ,%&+,-(2! ,(!
,../# ./&,'*F!!R%&+,-(!&%!K?,/,%'&%*!()#?-3!>*!,../#./&,'*-@!*B,+&%*3!'#!,((*((! ')*&/!)*,-')!(','?(!
>*1#/*!&%'/#3?0'&#%j/*&%'/#3?0'&#%! '#! ')*!&%('&'?'&#%F! !J'!&(!&+.#/',%'! '),'!K?,/,%'&%*!1,0&-&'&*(! ,/*!
3*(&$%*3! ,%3! 0#%('/?0'*3! '#! 1,0&-&','*! ')*! (,1*! #>(*/C,'&#%2! ),%3-&%$! ,%3! *B,+&%,'&#%! #1! ,%&+,-(!
,%3! *%,>-*! ')*!+,&%'*%,%0*!#1! ,! )&$)! (',%3,/3!#1! )?(>,%3/@! ,%3! )@$&*%*2! ,(!A*--! ,(!>&#(*0?/&'@F!!
l?,/,%'&%*! ,/*,(! ()#?-3! ,-(#! ./#C&3*! ,../#./&,'*! (.*0&*( U(.*0&1&0! (.,0*! '#! *%,>-*! ')*! ,%&+,-(! '#!
*B./*((!')*&/!%#/+,-!>*) ,C&#?/(!,%3!,--#A!1#/!(?&',>-*!*B*/0&(*!#..#/'?%&'&*(F!

R!(,1*!,%3!*11*0'&C*!.*('!0#%'/#-!./#$/,++*!+?('!,-(#!>*!3*C*-#.*3!,%3!&+.-*+*%'*3!(&%0*!+,%@!
3&11*/*%'! (.*0&*(! #1! .*('! 41#/! *B,+.-*2! 1/**U-&C&%$! /#3*%'(! ,%3! &%C*/'*>/,'*(<! ,/*! 0,.,>-*! #1!
'/,%(+&''&%$!,!C,/&*'@!#1!3&(*,(*(!'#!0,.'&C*!,%&+,-(F!!G)*!3*'*//*%0*!#1!./*3,'#/(2!(?0)!,(!1*/,-!0,'(!
,%3!#')*/!1/** U-&C&%$!0,/%&C#/*(2!+?('! ,-(#!>*!0#%(&3*/*3! '#! ./*C*%'! ./*3,'&#%!,%3! ')*! /&(=!#1! ')*!
(./*,3!#1!3&(*,(*!4:RfRRD2!67;79!P**(2!67;;<F!",/*!+?('!>*!*B*/0&(*3!/*$,/3&%$!')*!+*')#3!#1!.*('!
0#%'/#-! ,%3! ./*3,'#/! 3*'*//*%'! *+.-#@*3! '#! +&%&+&(*! ')*! /&(=! '#! ')*! 0,.'&C*! A&-3! ,%&+,-(!
,00#++#3,'*3!A&')&%! ')*!&%('&'?'&#%F! !G)*!&((?*(!0#%0*/%&%$! ./*3,'#/! 3*'*//*%'! ,%3! .*('! 0#%'/#-!
,/*!&+.#/',%'!0#%(&3*/,'&#%(!&%! ')*! 3*(&$%! ,%3!+,&%'*%,%0*!#1! ')*! (*0?/*! .*/&+*'*/! 1*%0&%$! ,%3!
&%3&C&3?,-!,%&+,-!*%0-#(?/*(F!

!

!

!

!

!

!

!



!!
!

!"#$%&"'()*+%,"*-%#./'0+.'12&3%*'4'5#%67"--8'("9&)%&:';<=>8'' ?%3"'@>'

!

!

Requirements  
!
G)*!-*C*-!#1!C*'*/&%,/@!1,0&-&'&*(!,%3!0,/*!+?('!>*!0#%(&('*%'!A&')!')*!#C*/,--!A*-1,/*!%**3(!#1!')*!
,%&+,-(!&%!')*!0#--*0'&#%F!
!
!
G)*!J%('&'?'&#%!(),--!),C*!,!A#/=&%$!,//,%$*+*%'!A&')!,!C*'*/&%,/&,%!A&')!,../#./&,'*!*B.*/'&(*!&%!
')*!C*'*/&%,/@!0,/*!#1!,--!#1!')*!(.*0&*(!)*-3!,'!')*!J%('&'?'&#%F!
!
!
d11*0'&C*! 0#++?%&0,'&#%! ,%3!,--#0,'&#%! #1! /*(.#%(&>&-&'&*(! >*'A**%! ')*! C*'*/&%,/&,%! ,%3!
&%('&'?'&#%! .*/(#%%*-! &(!C*/@!&+.#/',%0*! ,%3! *,0)! .,/'@! +?('! ?%3*/(',%3! &'(! *')&0,-! ,%3! -*$,-!
/*(.#%(&>&-&'&*(F!
!
!
:/#,0'&C*!C*'*/&%,/@!0,/*!+?('!>*!0-*,/-@!*C&3*%'2!&%0-?3&%$Z!

¥ /#?'&%*!0-&%&0,-!*B,+&%,'&#%(!#1!,--!')*!,%&+,-(!&%!')*!f##9!
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R%#')*/!+,%,$*+*%'! '*0)%&K?*! '),'!0,%!#11*/!.(@0)#-#$&0,-!*%/&0)+*%'! '#!0,.'&C*!A&-3!,%&+,-(!&(!
')*!&%'*/,0'&#%!#1!')*!,%&+,-(!A&')!')*&/!=**.*/(!3?/&%$!.#(&'&C*!/*&%1#/0*+*%'!'/,&%&%$!45,?-*2!677O9!
QA,&($##3!,%3!Q)*.)*/3(#%!677Y<F!!!

M1,#&.1/'1506!8./46'P#5J)!

R../#./&,'*!1,0&-&'&*(!,%3!*%/&0)+*%'!./#$/,++*(!+?('!(?&',>-@!./#C&3*!1#/!,%!,%&+,-I(!>*),C&#?/,-!
,%3!.(@0)#-#$&0,-!%**3(!')/#?$)#?'!,--!(',$*(!#1!&'(!-&1*!,%3!3*C*-#.+*%'!4eRSR"2!677Y<F!!Q.*0&*(!
,../#./&,'*! *%C&/#%+*%',-! *%/&0)+*%'! ./#$/,++*(! ,/*! *((*%'&,-! '# !,0)&*C* !')*!#.'&+?+!-*C*-!#1!
*%C&/#%+*%',-! ('&+?-,'&#%! ,%3! >*),C&#?/,-! C,/&,>&-&'@2! A)&0)!&(! &%'*$/,-! &%! (,1*$?,/3&%$! ,%&+,-!
A*-1,/*!&%!0,.'&C*!A&-3!,%&+,-(F!!R../#./&,'*!*%C&/#%+*%',-!*%/&0)+*%'!0,%!')*/*1#/*!&+./#C*!')*!
A*-1,/*! #1!0,.'&C*! ,%&+,-(!>@!&%0/*,(&%$! ')*! *B./*((&#%!#1! ,! /,%$*! ,%3!C,/&*'@!#1!%,'?/,-2! (.*0&*(!
(.*0&1&0!>*),C&#?/(2!+#C*+*%'(! ,%3!*B*/0&(*9!>@!&%0/*,(&%$! ')*!K?,-&'@!#1! ')*! ./#C&3*3! (.,0*! ,%3!
')?(! &%0/*,(&%$! ')*! .#(&'&C*! ,%3! +,B&+?+! ?(*! #1! ')*! (.,0*! ./#C&3*39! >@! &%0/*,(&%$! +*%',-!
('&+?-,'&#%!,%3!./#C&3&%$!-*,/%&%$!#..#/'?%&'&*(!')/#?$)!*B.-#/,'&#%!,%3!&%'*/,0'&#%!A&')!,!0#+.-*B!
,%3!C,/&,>-*!*%C&/#%+*%'2! ,%3!>@!&%0/*,(&%$!0#%'/#-!#C*/! ')*!*%C&/#%+*%',-!1,0'#/(2!A)&0)! ,--!0,%!
?-'&+,'*-@!/*3?0*!')*!&%0&3*%0*!#1!,>%#/+,-!>*),C&#?/(F!!

R!-,0=!#1!(*%(#/@!('&+?-,'&#%!,/&(&%$!1/#+!,!-,0=!#1!0#+.-*B&'@!&%!,!0,.'&C*!,%&+,-I(!*%C&/#%+*%'!0,%!
%*$,'&C*-@! ,11*0'! A*-1,/*2! ,(! 0,%! &%,../#./&,'*! (&$)'(2! (+*--(! #/! (#?%3(! 4QA,&($##3! 677T2! 0&'*3! &%!
],.-*! ,%3! :*/3?*2! 67;O2! .6E <F! ! M#/! *B,+.-*2! &%,../#./&,'*! #3#?/(!0,%! #00?/! 3?/&%$!)@$&*%*!
./,0'&0*( !1/#+!')*!?(*!#1!0-*,%&%$!./#3?0'(!4QA,&($##3!677T2!0&'*3!&%!],.-*!,%3!:*/3?*2!67;O2!.6E<2!
,- ')#?$)!')*(*!&%,../#./&,'*!#3#?/(!+,@!>*!/*3?0*3!>@!,../#./&,'*!C*%'&-,'&#%!4],.-*!,%3!:*/3?*2!
67;O<F!!V%(?&',>-*!-#?3!%#&(*!0,%!,-(#!0#+./#+&(*!,%&+,-!A*-1,/*9!0/#A3!%#&(*!#/!%#&(*!0/*,'*3!>@!
('**-! ('/?0'?/*(!&%! ,00#++#3,'&#%!>?&-3&%$(!0,%!%*$,'&C*-@!&+.,0'! ?.#%! *-*.),%'!A*-1,/*! 4],.-*!
,%3! :*/3?*2! 67;O<2! A)&-('! &%,../#./&,'*! +*0),%&0,-! %#&(*! &%! 3#-.)&%,/&,! ,((#0&,'*3! A&')! ')*! -#?3!
+?(&0!'),'!+,@!,00#+.,%@!C&(&'#/!()#A!.*/1#/+,%0*(!#/!1/#+!')*!0,.'&C*!*%C&/#%+*%'!4*$2!1/#+!!

!



!!
!

!"#$%&"'()*+%,"*-%#./'0+.'12&3%*'4'5#%67"--8'("9&)%&:';<=>8'' ?%3"'>A'

!

!

.?+.(!#/!1&-'*/(<!+,@!%*$,'&C*-@! ,11*0'!0*',0*,%(!4S^"Q2!67;;<F! !S)*/*! ,..-&0,>-*2!&%,../#./&,'*!
(&$)'(! '),'!+,@!0/*,'*!%*$,'&C*! (','* (! ()#?-3! ,-(#!>*! ,C#&3*39! (#+*! (.*0&*(!#1! ,%&+,-!+,@!(?11*/!
3&('/*((!&1!)#?(*3!&%!')*!./*(*%0*!#1!#')*/! 0*/',&%!(.*0&*(!&%!%*&$)>#?/&%$!*%0-#(?/*(F!!M#/!*B,+.-*2!
')*!)#?(&%$!#1!'&$*/(!&%!C&*A!#1!#')*/!'&$*/(!&%!%*,/>@!*%0-#(?/*(!0,%!),C*!,!%*$,'&C*!*11*0'!#%!'&$*/!
A*-->*&%$!,%3!+,@!/*(?-'!&%!,%!&%0/*,(*!&%!('*/*#'@.&0!.,0&%$!4]&--*/!*'!,-2!6778<F!!!

N#A*C*/2!')*! ./#C&(&#%!#1!,../#./&,'*!(#?%3(2!(&$)'(!,%3!(+*--(2!(?0)!,(!%,'?/,-!(#?%3(!,%3!*3&>-*!
C*$*','&#%! 45,?-*2! 677O<2! 0,%! 0/*,'*! ,! ('&+?-,'&%$! (*%(#/@! *%C&/#%+*%'! 1#/! ,%&+,-(! ,%3! ),C*! ,!
.#(&'&C*! *11*0'! #%! A*-1,/*9!,../#./&,'*! (#?%3! ,%3! #3#?/! *%/&0)+*%'! ),(! >**%! #>(*/C*3! '#!
0#%'/&>?'*! '#! .#(&'&C*! A*-1,/*! (','*(! &%! 0,.'&C*! A&-3! ,%&+,-(! (?0)! ,(! $#/&--,(! ,%3! *-*.),%'(! 4P**(2!
67;;<F! !d%(?/&%$! ')*! (?&',>&-&'@!#1! (*%(#/@!&%1#/+,'&#%!&%! ')*! ,%&+,-(I! *%C&/#%+*%'2!&%! ,33&'&#%! '#!
&%0/*,(&%$!&%!')*!0#+.-*B&'@!#1!')*!*%C&/#%+*%'!0,%!)*-.!'#!&+./#C*!A*-1,/*F!

G)*!./#C&(&#%!#1!,../#./&,'*!-&$)'&%$!&(!,-(#!&+.#/',%'!1#/!(#+*!(.*0&*(!'#!3&(.-,@!%,'?/,-!>*),C&#?/(!
,%3!,0'&C&'@!-*C*-(F!!M#/!*B,+.-*2!%#0'?/%,-!(.*0&*(!()#?-3!>*!./#C&3*3!A&')!,../#./&,'*-@!/*C*/(*3!
-&$)'&%$!&%!,!%#0'?/%,-!*B)&>&'!&1! ,0'&C&'@!&(! /*K?&/*3!3?/&%$!3,@'&+*!)#?/(!4SQ:R2!677Y<! '#! ./*C*%'!
(-**.!3*./&C,'&#%!,%3!>*),C&#?/,-!/*('/&0'&#%!4eRSR"2!677Y<F!!!

@%65#Q24'8#'2!'P+#9#52)!

]?-'& U(.*0&*(! *B)&>&'(! 0,%! 0/*,'*! ,! ('&+?-,'&%$! *%C&/#%+*%'! 1#/! ')*! ,%&+,-(! &%C#-C*3! ')/#?$)!
&%0/*,(*3! 0#+.-*B! &%'*/,0'&#%(2! >?'! ')*/*! &(! ')*! .#'*%'&,-! 1#/! %*$,'&C*! *11*0'(2! 1#/! *B,+.-*2!
,$$/*((&C*! &%'*/,0'&#%(! >*'A**%! &%3&C&3?,-(! #1! ')*! 3&11*/*%'! (.*0&*(2! #/! 0#+.*'&'&#%! >*'A**%! ')*!
(.*0&*(! 1#/! 1##3! 4P**(2! 67;;<F! ! G)*/*1#/*2! ')*!./#C&(&#%! #1! (?11&0&*%'! (.*0&*(U(.*0&1&0! (.,0*! ,%3!
,../#./&,'*!#..#/'?%&'&*(!1#/!#%*!(.*0&*(!'#!*(0,.*!1/#+!')*!#')*/!&(!&+.#/',%'!'#!/*3?0*!')*!/&(=!#1!
0#%1-&0'!>*'A**%!(.*0&*(!&%!')*(*!*B)&>&'(F!!G)*! '*//&'#/&,-!>*),C&#?/(!#1! ')*!3&11*/*%'!(.*0&*(!+?('!
,-(#!>*!0#%(&3*/*3F!!R00#/3&%$-@2!')*!&%'*/,0'&#%(!>*'A**%!&%3&C&3?,-(!#1!')*!3&11*/*%'!(.*0&*(!()#?-3!
>*! /*$?-,/-@! +#%&'#/*3! ,%3! ,((*((*3! ,%3! ,../#./&,'*! ,0'&#%! ',=*%! '#! (*.,/,'*! ')*! (.*0&*(! &1!
,$$/*((&C*! 0#%1-&0'! /*(?-'&%$! &%! ,! 0#+./#+&(*! &%! ,%&+,-! A*-1,/*! #00?/(! 4:RRfRD2! 67;7<F!!!
"#%(*K?*%'-@2! ')#/#?$)! /*(*,/0)! ()#?-3! >*! ?%3*/',=*%! A&')! ,../#./&,'*! /*C&*A! >@! ')*!
] ,%,$*+*%'! R?')#/&'@! >*1#/*! ,! +&B*3U(.*0&*(! *B)&>&'! &(! 0/*,'*3! '#! ./*C*%'! ,%@! 0#+./#+&(*(! &%!
,%&+,-!A*-1,/*F!

 
 
 
 
 
 
 
 
 
 
 
 



!!
!

!"#$%&"'()*+%,"*-%#./'0+.'12&3%*'4'5#%67"--8'("9&)%&:';<=>8'' ?%3"'>B'

!

 
Requirements  
!
d%0-#(?/*!3*(&$%!+?('!./#C&3*Z!
,< H'8%&#5J)! R/*, (! 1#/! (*0-?(&#%! ,%3!/*1?$*! 4*$2! ,! 3*%2! ,%! *-*C,'*3! /*('&%$! .-,0*2! (?11&0&*%'!

(?&',>-*!*%0-#(?/*!(.,0*2!,!>?//#A2!#/!%*('(!A&')!,../#./&,'*!%*('&%$!+,'*/&,-(<!,/* !&+.#/',%'!
1#/! ,%&+,-(! '#! *(0,.*! 1/#+! .?>-&0! C&*A&%$2! #/! 1/#+! ')*! ,''*%'&#%! #1! 0#%(.*0&1&0(F!e,' ?/,--@!
(#0&,-!,%&+,-(!0,%!,-(#!1**-!(*0?/*!&%!')*!./*(*%0*!#1!0#+.,'&>-*!0#%(.*0&1&0(F!

>< R./46'P#5J)!,! (?&',>-@!0#+.-*B! *%C&/#%+*%'! '#! *%0#?/,$*!%#/+,-! >*),C&#?/(! ,%3!&%0/*,(*!
*B*/0&(*2!>*),C&#?/,-!3&C*/(&'@! ,%3! ('&+?-,'&#%!+?('!>*! ./#C&3*3F! !M#/! *B,+.-*2! (#+*!>&/3(!
%**3!,00*((! '#!(?11&0&*%'!(?&',>-*!.*/0)*(!,%3!*%#?$)!(.,0*!1#/!1-&$)'F!!G)*!,%&+,-(!+?('!>*!
,>-*!'#!3&(.-,@!')*&/!%,'?/,-!/*(.#%(*!'#!')*!.)#'#.*/&#3F !

0< R+066'1$')!d%C&/#%+*%',-!0)#&0*(!+?('!>*!./#C&3*3F!!d%/&0)+*%'!./#$/,++*(!(),--!>*!?(*3!
'#! *%0#?/,$*! 3*0&(&#%U+,=&%$! ,%3! ,--#A! ,%&+,-(! '#! 0)##(*! ')*&/! ./*1*//*3! *%C&/#%+*%',-!
0#%3&'&#%(2!$&C&%$!')*+!+#/*!0#%'/#-!#C*/!')*&/!*%C&/#%+*%'!,%3!3,&-@!-&C*(F!

3< S.,'65J) ! ,! (,1*2! C,/&,>-*! *%C&/#%+*%'! (),--! >*! #11*/*3! 4*$! /#','&#%! #1! *%0-#(?/*! 1?/%&'?/*2!
*%/&0)+*%'! '##-(2! )?(>,%3/@! +,%,$*+*%'! /*$&+*(2! *'0<2! >?'! ')*! >,-,%0*! >*'A**%!
*%C&/#%+*%',-!0),%$*!,%3!')*!)?(>,%3/@!/#?'&%*!+?('!>*!,../#./&,'*!'#!,C#&3!('/*((F!

!
!
R%!,../#./&,'*!*%C&/#%+*%',-!*%/&0)+*%'!./#$/,++*!+?('!>*!3*C*-#.*3!,%3!.?'!&%!.-,0*!1#/!
*,0)!(.*0&*(! =*.' !,'!')*!&%('&'?'&#%F!!!
!
D*1#/*!,%!*%/&0)+*%'!./#$/,++*(!&(!.?'!&%!.-,0*2!&'!+?('!>*!,../#./&,'*-@!/*(*,/0)*3!,%3!
.-,%%*3F!!g%0*!&%!.-,0*2!&'!(),--!>*!(?&',>-@!/*0#/3*32!,%3!,((*((*3F!!J+./#C*+*%'(!#/!0),%$*(!&%!
')*!./#$/,++*(!(),--!>* !+,3*!A)*/*!%*0*((,/@F!!
!

 
Animal Training  
G/,&%&%$!()#?-3!>*!1#?%3*3!#%!,%3!?(*3!'#!*%0#?/,$*!')*!3&(.-,@!#1!%,'?/,-!>*),C&#?/(F!!R--!'/,&%&%$!
'*0)%&K?*(!()#?-3!>*!')#/#?$)-@!/*(*,/0)*3!,%3!/*$?-,/-@!,((*((*3!'#!(,1*$?,/3!,%&+,-!A*-1,/*!,%3!
+?('!%#'!>*!),/+1?-!'#! ')*!&%3&C&3?,-!,%&+,-(!&%C#-C*39!')*! '/,&%&%$!#1!0,.'&C*!A&-3!,%&+,-(!()#?-3!
#%-@!>*!?%3*/',=*%! ,1'*/!3*',&-*3! ,../#./&,'*! /*(*,/0)!4:,//@!k#%*(2! ;E8E<! ,%3!0#%(?-','&#%2!A&')!
')*! ?-'&+,'*! ,&+! #1! &+./#C&%$! ')*! A*--U>*&%$! #1! ')*! ,%&+,-(F! ! :/#C&3&%$! ')*! #..#/'?%&'@! 1#/! ')*!
*B./*((&#%!#1!+,%@!,(.*0'(!#1!3&11*/*%'! ,%&+,-(I!%,'?/,-!>*),C&#?/(!&(! ,!1?%3,+*%',-! .)@(&0,-! ,%3!
.(@0)#-#$&0,-! %**3F! !R../#./&,'*! '/,&%&%$! 0,%! *%/&0)! ')*! *%C&/#%+*%'(! #1! ,%&+,-(! ,%3! ,33/*((!
.(@0)#-#$&0,-!%**3(!>@!1,0&-&','&%$!>#')!*B*/0&(*!,%3!+*%',-!('&+?-,'&#%!'#!/*1-*0'!')*&/!&%'*--*0'?,-!
,%3!.)@(&0,-!,>&-&'&*(!,%3!>@!$&C&%$!')*!,%&+,-(!')*!#..#/'?%&'@!'#!),C*!,!3*$/** !#1!0#%'/#-!#C*/!')*&/!
(?//#?%3&%$(! ,%3!*%C&/#%+*%'!4Q0#''2! ;E8E9!VMRS2! ;EE79!:RRfRD2!67;7<F! !R../#./&,'*! '/,&%&%$!&(!
,-(#! &+.#/',%'! '#! ,((&('! A&')! ')*! ?%3* /',=&%$! #1! /#?'&%*! )?(>,%3/@! ,%3! )*,-')! +,%,$*+*%'!
./#0*3?/*(!'),'!+,@!>*!%*0*((,/@!&%!')*!0,/*!#1!0,.'&C*!A&-3!,%&+,-(!4W&/=A##3!*'!,-2!;E8E9!DJRfR2!
67;6<F!!!

G/,&%&%$! 0,%! )*-.! /*3?0*! ('/*((! &%! 0,.'&C*! A&-3! ,%&+,-(2! &%! ,33&'&#%! '#! &'(! /#-*! &%! *%C&/#%+*%',-!
*%/&0)+*%'F! ! G/,&%&%$! ,%&+,-(! 0,%! *%,>-*! ')*! ?%3*/',=&%$! #1! +,%,$*+*%'! ./#0*3?/*(! (?0)! ,(!
C*'*/&%,/@!*B,+&%,'&#%(!#/!>&#-#$&0,-!(,+.-*!0#--*0'&#%2!A&')#?'!')*!%**3!1#/!.)@(&0,-!#/!0)*+&0,-!!
!
!



!!
!

!"#$%&"'()*+%,"*-%#./'0+.'12&3%*'4'5#%67"--8'("9&)%&:';<=>8'' ?%3"'>C'

!

!
/*('/,&%'2!')*/*>@!1,0&-&','&%$!')*!/*-,B*3!*B,+&%,'&#%!,%3!'/*,'+*%'!#1!')*!,%&+,-!,%3!/*3?0&%$!,%@!
('/*((! ')*! ,%&+,-! +,@! *B.*/&*%0*! 3?/&%$! ')*! ./#0*3?/*(2! A)&-('! ,-(#! &+./#C&%$! (,1*! ),%3-&%$!
4W&/=A##3!*'!,-2!;E8E9!W#)%2!;EE`9!gID/&*%2!67789!],.-*!,%3!:*/3?*2!67;O<F!!:#(&'&C*!/*&%1#/0*+*%'!
'/,&%&%$!'*0)%&K?*(!),C*!>**%!(?00*((1?--@!?(*3!'#!'/,&%!C,/&#?(!(.*0&*(! '#!/*,3&-@!./*(*%'!#/!()#A!
3&11*/*%'!.,/'(!#1!')*&/!>#3@!1#/!*B,+&%,'&#%!4],.-*!,%3!:*/3?*2!67;O<F!!"#%(*K?*%'-@2!>@!,((&('&%$!
A&')! /#?'&%*!C*'*/&%,/@!./#0*3?/*(2! '/,&%&%$!0,%!)*-.!&+./#C*! ')*!#C*/,--! )*,-')! ,%3!A*--U>*&%$!#1!
,%&+,-(F!!
!
G)*!A*-1,/*!#1!')*!,%&+,-!()#?-3!,-A,@(!>*!')*!./&+*!0#%(&3*/,'&#%!3?/&%$!'/,&%&%$!(*((&#%(!,%3!')*!
3*C*-#.+*%'!#1!'/,&%&%$!./#$/,++*(!4:,//@!k#%*(2!;E8E<F!!:##/!'/,&%&%$!,%3!),%3-&%$!+*')#3(!A&--!
0#+./#+&(*! ,%! ,%&+,-I(! A*-1,/*F! !G)*! ?(*! #1! .)@(&0,-! .?%&()+*%'! &%! '/,&%&%$! +,@! /*(?-'! &%! ')*!
3*C*-#.+*%'!#1!?%3*(&/,>-*!>*),C&#?/(!(?0)!,(!,$$/*((&#%!,%3!&%0/*,(*3!,%B&*'@!4S,/,%!*'!,-!67769!
W,%*! *'! ,-! 677Y<! ,%3! &(! ),/+1?-! '#! ')*! &%3&C&3?,-! ,%&+,-2! %*$,'&C*-@! ,11*0'&%$! ,%&+,-!A*-->*&%$F!!
G/,&%&%$! '*0)%&K?*(! ,%3! ./,0'&0*(! +?('! %#'! >*! ?(*3! '),'! +,@! 0#+./#+&(*! ,%! ,%&+,-I(! %#/+,-!
.)@(&0,-! #/! >*),C&#?/,-! )*,-')2! 3*C*-#.+*%'2! .(@0)#-#$&0,-! A*--U>*&%$2! #/! A*-1,/*! 4"RfR2! 6778*9!
^RMM2!677E<F!!!
!
R%&+,-U'/,&%&%$! +*')#3(! ()#?-3! ?(*! .#(&'&C*! /*&%1#/0*+*%'! '*0)%&K?*(F! ! G)*! ?(*! #1! .#(&'&C*!
/*&%1#/0*+*%'!'/,&%&%$!&%C#-C*(!/*A,/3&%$!')*!,%&+,-!A&')!(#+*')&%$!&'!*%[#@(2!1#/!*B,+.-*!,!1##3!
/*A,/32!1#/!.*/1#/+&%$!')*!3*(&/*3!>*),C&#?/F!!J'!&(!')*!C#-?%',/@!0##.*/,'&#%!#1!')*!,%&+,-!3?/&%$!
.#(&'&C*!/*&%1#/0*+*%'! '/,&%&%$!'),'!#11*/(! ')*!,%&+,-! ')*!#..#/'?%&'@!'#!*B*/0&(*!+#/*!0)#&0*!,%3!
0#%'/#-! #C*/! &'(! *%C&/#%+*%'! ,%3! 0,%! ,33&'&#%,--@! &%0/*,(*! ')*! ,%&+,-I(! .(@0)#-#$&0,-! ('&+?-,'&#%!
45,?-*2!677O<F!!!
!
:,'&*%0*2!0#+.#(?/*2!=&%3%*((!,%3!')*!?(*!#1!/*A,/3(!,/*!=*@!./&%0&.-*(!1#/!)?+,%*2!*11*0'&C*!,%3!
(?00*((1?-! '/,&%&%$! 4VMRS2! ;EE79!S,/,%! *'! ,-2! 67769! ^5\P^2! 677O<! ,%3! ')*/*! ()#?-3! >*! ')*!
3*C*-#.+*%'!#1!,!.#(&'&C*2!1/&*%3-@!/*-,'&#%()&.!>*'A**%!')*!,%&+,-!,%3!')*! '/,&%*/!4VMRS2!;EE7<F!!
G)*!'/,&%*/!()#?-3!/*(.*0'!')*!,%&+,-2!),C*!,!$##3!?%3*/(',%3&%$!#1!')*!(.*0&*(I!%,'?/,-!>*),C&#?/(!
,%3! >&#-#$@! ,%3! ()#?-3! ,-(#! /*$,/3! *,0)! ,%&+,-! &%3&C&3?,--@! 3?/&%$! '/,&%&%$! (#! ,(! '#! *11*0'&C*-@!
+#%&'#/! ')*!&%3&C&3?,-I(! ./#$/*((F! !:*/(#%%*-!+?('!>*!0#+.*'*%'!&%!')*!?%3*/',=&%$!#1!,00*.',>-*!
,%&+,-! '/,&%&%$! ./,0'&0*(! ,%3! ()#?-3! /*0*&C*! ,../#./&,'*! /*$?-,/! '?'#/&%$! &%! ,../#C*3! '/,&%&%$!
'*0)%&K?*(!4W#)%2!;EE`9!:RRfRD2!67;7<F!!!
!
G)*! %,'?/*! #1! ')*! /*-,'&#%()&.! >*'A**%! =**.*/(! ,%3! ,%&+,-(! +,@! >*! *%),%0*3! >@! ')*! =**.*/!
&%'*/,0'&%$!A&')! ')*! ,%&+,-! ')/#?$)! ,! >,//&*/! /,')*/! '),%! C&,! *%'/@! &%'#! ')*! *%0-#(?/*! 4",/-('*,32!
677E<2!A)&0)! )&$)-&$)'(! ')*!A*-1,/*!>*%*1&'(! '),'!0,%!>*! ,0)&*C*3!>@!?(&%$! .#(&'&C*! /*&%1#/0*+*%'!
'/,&%&%$! '*0)%&K?*(!&%! /*3?0&%$! ')*! ('/*((! *B.*/&*%0*3!>@!0,.'&C*!A&-3!,%&+,-(F!J'! (&+&-,/-@!1?/')*/!
*+.),(&a*(! ')*! (&$%&1&0,%0*! #1! .#(&'&C*! /*&%1#/0*+*%'! '/,&%&%$! +*')#3(! &%! ')*! +,%,$*+*%'! #1!
0,.'&C*!A&-3! (.*0&*(! (?0)! ,(! *-*.),%'(!4],.-*! ,%3! :*/3?*2!67;O<F! ! :/#'*0'*3!0#%',0'!&(! ,! 1#/+!#1!
+,%,$&%$! *-*.),%'(! ?(&%$! .#(&'&C*! /*&%1#/0*+*%'! '/,&%&%$! ,(! ')*! ./&%0&.-*! '*0)%&K?*! '#! +#3&1@!
>*),C&#?/! ,%3! #>',&%! ')*! C#-?%',/@! 0##.*/,'&#%! #1! ')*! *-*.),%'! &%! )?(>,%3/@! ./#0*3?/*(9! ')*!
=**.*/!,%3!,%&+,-!,/*!(*.,/,'*3!>@!,%!,../#./&,'*!>,//&*/!,%3!&'!&(!')*!3*C*-#.+*%'!#1!,!.#(&'&C*2!
1/&*%3-@!A#/=&%$!/*-,'&#%()&.!>*'A**%!')*!*-*.),%'! ,%3! ')*!=**.*/!#/! '/,&%*/! ') ,'!&(! ')*!=*@!'#!&'(!
(?00*((F!!!

!
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!

!

R--!'/,&%&%$!+*')#3(2!./#$/,++*(!,%3!*3?0,'&#%,-!',-=(!()#?-3!>*!3#0?+*%'*3!,%3!,../#C*3!>@!')*!
],%,$*+*%'!R ?')#/&'@!./&#/!'#!')*&/!&+.-*+*%','&#%!,%3!/*$?-,/-@!,((*((*32!&%!#/3*/! '#!(,1*$?,/3!
,%&+,-!A*-1,/*F!!R%!,../#./&,'*!*')&0,-!/*C&*A!()#?-3!,-(#!>*!&%!.-,0*F!!G/,&%&%$!.#-&0&*(!()#?-3!3*',&-!
')*! .)&-#(#.)@! #1! ,%&+,-! '/,&%&%$2! ')*! ,..-&0,'&#%! #1! ,--! ,%&+,-! '/,&%&%$! ./#$/,++*(2! >*! &%!
,00#/3,%0*!A&')!,%@!-#0,-!-*$&(-,'&#%!,%3!()#?-3!>*!/*$?-,/-@!/*C&*A*3F!!R../#./&,'*!/*0#/3(!()#?-3!
>*!=*.'!3*',&-&%$!')*!#>[*0'&C*(2!$#,-(!,%3!+*')#3!#1!,%!,%&+,-!'/,&%&%$!./#$/,++*2!,(!A*--!,(!')*!
,0'?,-!?%3*/',=&%$!,%3!&'(!./#$/*((!4dRR]2!677E9!:RRfRD2!67;7<F!!!!

d3?0,'&#%,-! ',-=(! +,@! &%0#/.#/,'*! '/,&%*3! ,%&+,-(! ,%3! ')*(*! .?>-&0! 3*+#%('/,'&#%(! ()#?-3!
/*(.#%(&>-@! ./#+#'*! C&(&'#/! ?%3*/(',%3&%$! #1! %,'?/,-! ,%&+,-! >*),C&#?/(! ,%3! ()#?-3! ,-A,@(! >*! ,!
.#(&'&C*!*B.*/&*%0*!1#/! ')*!&%3&C&3?,-! ,%&+,-(!0#%0*/%*3F!!R%&+,-!3*+#%('/,'&#%(!#/! ./*(*%','&#%(!
+?('! %#'! >*! 3*'/&+*%',-! '#! ')*! .)@(&0,-! )*,-')! #1! ')*! ,%&+,-(! #/! /*(?-'! &%! %*$,'&C*! +*%',-!
*B.*/&*%0*(!1#/!')*!,%&+,-(!&%C#-C*3!4eRSR"2!677Y<F!!!

 
Requirements  
!
G/,&%&%$!+?('!%#'!0,?(*!')*!,%&+,-!,%@!.,&%2!&%[?/@!#/!3&('/*((F!
G/,&%&%$!+*')#3(!+?('!?(* !.#(&'&C*!/*&%1#/0*+*%'!'*0)%&K?*(F!!
e*$,'&C*!/*&%1#/0*+*%'!,%3!.?%&()+*%'!'*0)%&K?*(!()#?-3!%*C*/!1#/+!')*!>,(&(!#1!'/,&%&%$!,%3!
+?('!>*!,C#&3*3F!!G)*!3*-&>*/,'*!&%1-&0'&#%!#1!&%[?/@!#/!.,&%!&(!?%,00*.',>-*!,%3!()#?-3!%#'!>*!
./,0'&( *3F!
!
!
G/,&%&%$!,/*,(2!*K?&.+*%'!,%3!1,0&-&'&*(!()#?-3!>*!,../#./&,'*!,%3!A*--!+,&%',&%*3F!
!
!
G/,&%&%$! '*0)%&K?*(! +?('! >*! ,../#./&,'*! 1#/! ')*! (.*0&*(! ,%3! ')*! &%3&C&3?,-! ,%&+,-2! ',=&%$! &%'#!
,00#?%'! ')*! 3&11*/*%0*(! &%! .)@(&0,-! ,%3! +*%',-! 0,.,>&-&'&*(!'),'! +,@! #00?/! >*'A**%! &%3&C&3?,-!
,%&+,-(F!
!
!
G)*! 3?/,'&#%! #1! '/,&%&%$! (*((&#%(! +?('! >*! ',&-#/*3! '#! ')*! &%3&C&3?,-! ,%&+,-I(! /*(.#%(*(! ,%3!
0#%3&'&#%F!!G)*!,%&+,-!+?('!%#'!>*!#C*/UA#/=*3F!

!
:*/(#%%*-! &%C#-C*3! &%! ,%&+,-! '/,&%&%$! +?('! >*! *B.*/&*%0*3! ,%3! 0#+.*'*%'! &%!0,//@&%$! #?'!
,00*.',>-*!,%&+,-!'/,&%&%$!'*0)%&K?*(F!
!
!
G/,&%&%$!'*0)%&K?*(!+?('!>*!./#.*/-@!/*(*,/0)*3!,%3!,--!'/,&%&%$!+*')#3(!,%3!')*&/!,&+(!(),--!>*!
,../#./&,'*-@! 3#0?+*%'*3! ,%3! ,../#C*3! >@! ')*! ],%,$*+*%'! R?')#/&'@! >*1#/*! >*&%$! .?'! &%'#!
.-,0*F!!G)*@!(),--!,-(#!>*!/*0#/3*3!,%3!/*$?-,/-@!,((*((*3F!!!

!
!

!
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!

R%!,../#./&,'*! *')&0,-! /*C&*A! ./#0*((! (),--!>*! *(',>-&()*3! ,%3!?(*3! '#! *B,+&%*! ,%&+,-! '/,&%&%$!
,%3! 3&(.-,@! ./,0'&0*(F!J%,../#./&,'*! ,%3! ?%*')&0,-! ./,0'&0*(! ()#?-3! >*! &3*%'&1&*3! ,%3! ./#+.'-@!
('#..*3F !

!

 
Recommendations  
!
G+(!#/(! '0!,66%'6%&,$(!.,%%&(%/!7,"!("+,"7(!$+(!%(-,$&'"/+&6!.($4(("!$+(!,"&*,-!,"1!$+(!5((6(%!
1#%&"3!6'/&$&)(!%(&"0'%7(*("$!$%,&"&"3?!("7'#%,3&"3!$+(!)'-#"$,%9!6,%$&7&6,$&'"!,"1!7''6(%,$&'"!'0!
$+(! ,"&*,-! &"! $+(! $%,&"&"3! 6%'3%,**(?! 4+&-/$! ,-/'! 3&)&"3! $+(! ,"&*,-! *'%(! 7+'&7(! ')(%! &$/!
(")&%'"*("$: !
!
!
N(%/'""(-!&")'-)(1!&"!,"&*,-!$%,&"&"3!/+'#-1!.(!%(3#-,%-9!,//(//(1!&"!$(%*/!'0!$+(&%!7'*6($("7(!.9!
$+(!&"/$&$#$&'"L/!A,",3(*("$!B#$+'%&$9:!
!
!
B77#%,$(!%(7'%1/!%(-,$&"3!$'!,--!,/6(7$/!'0!,"!,"&*,-L/!$%,&"&"3!,"1!1&/6-,9!/+'#-1!.(!*,&"$,&"(1?!
,"1!/+'#-1!.(!%(3#-,%-9!%()&(4(1!$'!("/#%(!$+,$!$+(%(!,%(!"'!6+9/&7,-!'%!.(+,)&'#%,-!6%'.-(*/:!
!

 
 
Animal Contact  
L&(&'#/!*%0#?%'*/(!A&')!-&C*!,%&+,-(2!1#/!*B,+.-*!C&,!'#?0)!.##-(2!A,-=U')/#?$)!*B)&>&'(!,%3!),%3(U
#%! *3?0,'&#%! -*((#%(2! 0,%! #11*/! &%1#/+,'&C*! ,%3! *3?0,'&#%,-! *B.*/&*%0*(! 1#/! ')*! .?>-&02! >?'! ')*!
A*-1,/*!#1!')*!,%&+,-(!+?('!>*!0#%(&3*/*3!,'!,--!'&+*(!,%3!*%(?/&%$!.#(&'&C*!A*-1,/*!&(!#1!.,/,+#?%'!
&+.#/',%0*F!!:?>-&0!,%3!(',11!(,1*'@!+?('!,-(#!%*C*/!>*!0#+./#+&(*3F!!J%!,--!(&'?,'&#%(!A)*/*!0#%',0'!
A&')! 0,.'&C*! A&-3! ,%&+,-(! #00?/(2! &'! +?('! 1#0?(! #%! *3?0,'&%$! C&(&'#/(! ,>#?'! %,'?/,-! ,%&+,-!
>*),C&#?/(2!,%&+,-!>&#-#$@!,%3!0#%(*/C,'&#%!&((?*(2!,%3!&'!+?('!>*!('/&0'-@!/*$?-,'*3!,%3!0#%'/#--*3!
'#! ,-A,@(! ,3*K?,'*-@! ./#'*0'! ')*! A*-1,/*! #1! ')*! ,%&+,-(2! ,(! A*--! ,(! ')*! )*,-')! ,%3! (,1*'@! #1!
+*+>*/(!#1!')*!.?>-&0F!
!
S,-= U')/#?$)! *B)&>&'(! +,@! &%C#-C*! ,! %?+>*/! #1! 3&11*/*%'! (.*0&*(! &%0-?3&%$! >&/3(2! >,'(2! -*+?/(2!
+,/+#(*'(2!>?''*/1-&*(!,%3!-&a,/3(2!A)&-('!3/&C*U')/#?$)!*B)&>&'(!,/*!,!0#+.#%*%'!#1!(,1,/&!.,/=(F!!J%!
#/3*/! '#! (,1*$?,/3! ')*!A*-1,/*! #1! ')*! ,%&+,-(!A&')&%! ')*(*! *B)&>&'(2!&'!&(!&+.#/',%'! 1#/!C&(&'#/(! '#!
?%3*/(',%3!')*!%**3!'#!=**.!'#!')*!3*(&$%,'*3!.,')A,@(j/#,3(!,%3!%#'!'#!1**32!'#?0)!#/!&%'*/1*/*!
A&')! ')*! ,%&+,-(F! !R33&'&#%,-!('/&0'! (.*0&1&0!(,1*'@!+*,(?/*(!+?('!>*!*%1#/0*3!1#/!C&(&'#/(! '#!3/&C*U
')/#?$)! *B)&>&'(2! &%0-?3&%$! /*+,&%&%$! &%! ,! (*0?/*! C*)&0-*! ,'! ,--! '&+*(! 4dRfR2! 6778<! ,%3! -#0,-!
-*$&(-,'&#%!(.*0&1&0,--@!/*-,'&%$!'#!3/&C*U')/#?$)!*B)&>&'(!+?('!>*!,3)*/*3!'#F!!")&-3/*%I(!.*''&%$!a##(!
#/! '#?0)! .,33#0=(! +,@! 1*,'?/*! 3#+*('&0! 1,/+! ,%&+,-(! ,%3! .*/+&'! C&(&'#/(! '#! *%'*/! (#+*! #1! ')*!
*%0-#(?/*(! ,%3! '#?0)! ,%3! 1**3! ')*! ,%&+,-(! A&')! ,?')#/&(*3! 1##3! ./#C&3*3! >@! ')*! &%('&'?'&#%F! ! G#!
./#'*0'! ')*! ,%&+,-(I! )*,-')2! #%-@! ,../#./&,'*! 1##3! (?..-&*3! >@! ')*! &%('&'?'&#%! ()#?-3! >*! 1*3! '#!
.*/+&''*3!,%&+,-(!&%!'#?0)!.,33#0=(!,%3!')*!0#%(?+.'&#%!#1!1##3!>@!C&(&'#/(!&%!,%@!,%&+,-!0#%',0'!
,/*,!+ ?('!%#'!>*!,--#A*3F!!S,-=U')/#?$)!,%3!3/&C*U')/#?$)!*B)&>&'(!,%3!.*''&%$!,/*,(!+?('!>*!!
!
!
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!
3*(&$%*3! A&')! ,../#./&,'*! >,//&*/(! ,%3! 3#?>-*! $,'*3! *%'/,%0*(! ,%3! *B&'(! '#! ./*C*%'! ')*!,%&+,-(!
*(0,.&%$! 1/#+! ')*! *B)&>&'F! ! ^&C&%$! &%! a##(! ,%3! ,K?,/&,! ,%3! (A&+U')/#?$ )! *B.*/&*%0*(! ,/*! #')*/ !
(&'?,'&#%(!A)*/*!C&(&'#/(!+,@!*B.*/&*%0*!0#%',0'!A&')!0,.'&C*!A&-3!,%&+,-(F!!J%!,--!&%('&'?'&#%(!A)*/*!
3&C&%$!&(!0,//&*3!#?'2!,!3&C*!+,%?,-!+?('!>*!+,&%',&%*32!3*',&-&%$2!1#/!*B,+.-*2!(',%3,/3!#.*/,'&%$!
3&C&%$!./#0*3?/*(2!3&C*/!0#%3?0'!,%3!/&(=!,((*((+*%'(2!,%3!A&')&%!A)&0)!')*!A*-1,/*!#1!')*!,%&+,-(!
&(!,!1?%3,+*%',-!*-*+*%'!#1!')*!#.*/,'&%$!./,0'&0*(!4^dMPR2!6778<F!!!
!
J%! (&'?,'&#%(! A)*/*! C&(&'#/(! +,@! *%0#?%'*/! 1/**U/,%$&%$! ,%&+,-(! C&,2! 1#/! *B,+.-*2! A,-=U')/#?$)!
*B)&>&'(2!(A&+U')/#?$ )!#/!3/&C*U')/#?$)! *B)&>&'(2!#/!&%!0&/0?+(',%0*(!A)*/*! ')*/*!&(!3&/*0'! ,%&+,-!
0#%',0'2! (?0)! ,(! '#?0)! .##-(2! ),%3(U#%!*3?0,'&#%!#/! .*''&%$! ,/*,(j'#?0)! .,33#0=(2! '#! *%(?/*! ')*!
)*,-')2! (,1*'@! ,%3! A*-1,/*! #1! ')*! ,%&+,-(! ,%3! ')*! C&(&'#/(2! &'! &(! %*0*((,/@! '#! ),C*! ,%! ,../#./&,'*!
+*+>*/!#1!.*/(#%%*-!./*(*%'!,'!,--!'&+*(2!A&')!')*!%?+>*/(!#1!.*/(#%%*-!./*(*%' !>*&%$!3*'*/+&%*3!
>@! ')*! (&'?,'&#%F! ! R../#./&,'*! (',11! (?.*/C&(&#%! ,%3! (',11&%$! -*C*-(! #1! (?&',>-@! *B.*/&*%0*3! ,%3!
0#+.*',%' ! .*/(#%%*-2! ',=&%$! &%'#! ,00#?%'! ')*!(.*0&*(! #1! ,%&+,-! &%C#-C*32! ,/*! *((*%'&,-! &%! ,--!
0&/0?+(',%0*(!A)*/*! ')*/*!&( !0#%',0'!A&')! ,%&+,-(!&%!#/3*/! '#! ./#'*0'! ')*!A*-1,/*!#1! ')*! ,%&+,-(!
4eRSR"2!677Y9!:RRfRD2!67;79!DJRfR2!67;6,<F!!R../#./&,'*!3#0?+*%'*3!*+*/$*%0@!./#'#0#-(!+?('!
>*!&%('&$,'*3!&%!')*!*C*%'!#1!?%,?')#/&(*3!C&(&'#/(!&%(&3*!,%!,%&+,-!*%0-#(?/*!4Qdd!]JQ"d55RedgVQ!U!
dQ"R:dQ<F!
!
R--!(',11!&%C#-C*3!&%!,%&+,-!0#%',0'!(&'?,'&#%(!()#?-3!>*!,../#./&,'*-@!'/,&%*3!&%!,%&+,-!),%3-&%$2!,%3!
+?('!/*0#$%&(*!(&$%(!#1!&--!)*,-')2!&%[?/@!#/!3&(*,(*!,%3!>*),C&#?/(!&%3&0,'&C*!#1!0#+./#+&(*3!,%&+,-!
A*-1,/*F!!R%@!,>%#/+,-!,%&+,-!>*),C&#?/(!#/!(&$%(!#1!&--!)*,-')!+?('!>*!./#+.'-@!,%3!,../#./&,'*-@!
/*.#/'*3F!!J1!')*/*!&(!,%@!&%3&0,'&#%!'),'!')*!)*,-')!,%3! A*-1,/*!#1!,%!,%&+,-!>*&%$!?(*3!&%!,!0#%',0'!
(&'?,'&#%!&(!0#+./#+&(*32!')*%!')*!*.&(#3*!#1!0#%',0'!()#?-3!('#.!&++*3&,'*-@F!!R%&+,-(!&%C#-C*3!&%!
0#%',0'!(&'?,'&#%(!A&')!')*!.?>-&0!+?('!),C*!/*0*&C*3!,../#./&,'*!'/,&%&%$!#/!>*!),>&'?,'*3!'#!(?0)!
&%'*/,0'&#%!,%3!+?('!>*!?%3*/!')*!3&/*0'!0#%'/#-!#1!,%!*B.*/&*%0*3!=**.*/F!!",/*!()#?-3!>*!',=*%!>@!
.*/(#%%*-!A)*%!/*+#C&%$!,../#./&,'*! ,%&+,-(!,?')#/&(*3!1#/!C&(&'#/!),%3(U#%!0#%',0'!*B.*/&*%0*(!
1/#+!')*&/!*%0-#(?/*(!,(!')*!>*),C&#?/!#1!,--!,%&+,-(!0,%!>*0#+*!-*((!./*3&0',>-*!A)*%!')*@!,/*!&%!
?%?(?,-!(?//#?%3&%$(!#/!('/* ((*3! ,%3!,%&+,-(!+?('! ,-A,@(!>*!,00#+.,%&*3!>@!(?&',>-@!0#+.*'*%'!
.*/(#%%*-! 4dRfR2! 67789! :RRfRD2! 67;7<F! ! N#A*C*/2! ,%&+,-(! ()#?-3! %#'! >*! /*+#C*3! 1/#+!
*%C&/#%+*%'(!,%3!(?//#?%3&%$(!'),'! ,/*!1?%3,+*%',-!1#/! ')*&/!(?/C&C,-F!!M#/!*B,+.-*2!,%&+,-(! '),'!
,/*! 3*.*% 3*%'! #%! ,! A,'*/! *%C&/#%+*%'! +?('! %#'! >*! /*+#C*3! 1/#+! '),'! *%C&/#%+*%'! #')*/A&(*!
.##/!A*-1,/*!A&--!/*(?-'F!!R--!,%&+,-!),%3-&%$!()#?-3!>*!?%3*/',=*%!A&')!')*!,%&+,-I(!A*-1,/*!&%!+&%3!
,%3!()#?-3!%#'!0,?(*!')*!,%&+,-!,%@!?%%*0*((,/@!3&(0#+1#/'2!1*,/2!3&('/*(( !#/!&%[?/@F!
!
:*/(#%%*-! ()#?-3! >*! '/,&%*3! &%! ,%3! ?%3*/(',%3! ')*! &+.#/',%0*! #1! $##3! )@$&*%*! ./,0'&0*(! ,%3! #1!
+&%&+&(&%$!3&(*,(*!/&(=(2!&%!,00#/3,%0*!A&')! ')*!&%('&'?'&#%I(!)@$&*%*!./#'#0#-(F!!S&')!,--!(&'?,'&#%(!
A)*/*! ')*/*! &( ! 0#%',0'! A&')! ,%&+,-(! #/! #>[*0'(! '#?0)*3! >@! ,%&+,-(2! )@$&*%*! &(! &+.#/',%'! ,%3!
,../#./&,'*! ),%3 UA,()&%$! 1,0&-&'&*(! +?('! >*! ./#C&3*39! (',11! ,%3! C&(&'#/(! ()#?-3! A,()! ')*&/! ),%3(!
>*1#/*!,%3!,1'*/!,%&+,-!0#%',0'!'#!/*3?0*!')*!/&(=!#1!')*!,%&+,-(!>*&%$!*B.#(*3!'#!&%1*0'&#%2!,(!A*--!
,(!+&%&+&(&%$! ')*! /&(=!#1! *B.#(?/*!#1!+*+>*/(!#1! ')*! .?>-&0! ,%3! .*/(#%%*-! '#!a##%#'&0!&%1*0'&#%F!!
N,%3UA,()&%$!&(!.,/'&0?-,/-@!0/&'&0,-!&%!0#%',0'!(&'?,'&#%(!'),'!&%C#-C*!&%C*/'*>/,'*(9!%&0#'&%*!&(!1,',-!
1#/! +,%@! &%C*/'*>/,'*(2! )*%0*! &'! &(! C&',-! 1#/! .*#.-*! A)#! (+#=*! '#! ,3*K?,'*-@! A,()! ')*&/! ),%3(!
>*1#/*! 0#+&%$! &%'#! 0#%',0'! A&')! ')*(*! ,%&+,-(! 4DJRfR2! 67;6,<F! !S&')! /*$,/3(! 3&C&%$U! #/! (A&+U
')/#?$)! *B.*/&*%0*(2! ,../#./&,'*!+*,(?/*(! ()#?-3!>*! ',=*%! '#!+&%&+&(*! ')*! (./*,3!#1!3&(*,(*! '#!
,%&+,-(!&%!3&11*/*%'!',%=(!>@!3&C*/(2!(?0)!,(!1/*()A,'*/!()#A*/(!>*'A**%!3&C&%$!&%!3&11*/*%'!+,/&%*!
',%=(!4^dMPR2!6778<F!!
!
!
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!
J%3&C&3?,-!/*0#/3(!1#/!,--!,%&+,-(!?(*3!&%!0#%',0'!0&/0?+(',%0*(!()#?-3!>*!=*.'2!&%0-?3&%$!3*',&-(!#1!
)?(>,%3/@2! )*,-')! (','?(! 4&%0-?3&%$! 3*,')(<2! >*),C&#?/(! ,%3! 1/*K?*%0@! #1! &%3&C&3?,-! ,%&+,-! ?(*! &%!
0#%',0'!*%0#?%'*/(!A&')!+*+>*/(!#1! ')*!.?>-&0!4DJRfR2!67;6,<F!!P*0#/3(!*%,>-*! ')*!+#%&'#/&%$!#1!
')*!*11*0'(!#1!0#%',0'!*%0#?%'*/(!#%!')*!A*--U>*&%$!#1!')*!,%&+,-(!,%3!')*!*,/-@!&3*%'&1&0,'&#%!#1!,%@!
./#>-*+(! ,%3! (?>(*K?*%'!&+.-*+*%','&#%!#1!+*,(?/*(! '#! /*0'&1@! ')*+F! ! ]#/',-&'&*(!#1! ,%&+,-(!&%!
0#%',0'! ,/*,(! #/! #1! ')# (*!&%C#-C*3!&%!0#%',0'! *B.*/&*%0*(! ()#?-3!>*!&%C*('&$,'*3!>@! .#('! +#/'*+!
*B,+&%,'&#%!,%3!,../#./&,'*!3&(*,(*!(0/**%&%$!?%3*/',=*%!4:RRfRD2!67;7<F!!!
!
R--! 0#%',0'! >*'A**%! ,%&+,-(! ,%3! C&(&'#/(! ()#?-3! >*! (?.*/C&(*3! ,%3! 1#/! /*('/&0'*3! '&+*1/,+*(F!!
e*#%,'*(! ,%3! >/**3&%$! ,%&+,-(! ()#?-3!%#'! >*! ?(*3! &%!0#%',0'! (&'?,'&#%(! 4DJRfR2! 67;6,<F! ! G)*/*!
()#?-3!>*! (?11&0&*%'! /*('! .*/&#3(! ,A,@!1/#+!3&/*0'!C&(&'#/!0#%',0'!1#/! ')*! ,%&+,-(! '),'! ,/*!?(*3!&%!
0#%',0'!(&'?,'&#%(F!!G)&(!+,@!>*!1,0&-&','*3!>@!,../#./&,'*-@!/#','&%$!')*!&%3&C&3?,-!,%&+,-(!'),'!,/*!
?(*3!1#/!0#%',0'!,%3!>@!*%(?/&%$!'),'!')*!1/*K?*%0@!A&')!A)&0)!')*!,%&+,-(!,/*!?(*3!1#/! 0#%',0'!&(!
,../#./&,'*!4DJRfR2!67;6,<F! !R--!A,-=U')/#?$)! *B)&>&'(2! '#?0)! .##-(! ,%3! '#?0)! .,33#0=(j0)&-3/*%I(!
.*''&%$!,/*,(!()#?-3!>*!#1!,!(? &',>-*!(&a*!,%3!()#?-3!),C*!(?&',>-*!/*1?$*!,/*,(!A)&0)! ')*! ,%&+,-(!
0,%! ,00*((! ,A,@! 1/#+! C&(&'#/(F! ! J1! '#?0)! .##-(! ,--#A! 3&/*0'! 0#%',0'2! ')*@! ()#?-3! >*! 0#%'&%?#?(-@!
+#%&'#/*3!>@!,!0#+.*'*%'!+*+>*/!#1!(',11!,%3!')*!,%&+,-(!()#?-3!>*!,../#./&,'*-@!/#','*3!'# !)*-.!
/*3?0*!('/*((!4:RRfRD2!67;7<F!!:,&%1?-!./#0*3?/*(2!1#/!*B,+.-*!')*!/*+#C,-!#1!'**')2!0-,A(!#/!('&%$(2!
&%!#/3*/! '#!+,=*! ,%&+,-(! (,1*/! '#! ),%3-*2! ,/*!?%,00*.',>-*! ,%3!+?('!%#'!>*! .*/1#/+*3!4:RRfRD2!
67;79!DJRfR2!67;6,<F!!!
!
R--!*C*%'(!&%C#-C&%$!0#%',0'!>*'A**%!')*!,%&+,-(!,%3!.?>-&0!()#?-3!>*!3#0?+*%'*3!,%3!,../#C*3!>@!
')*! ],%,$*+*%'!R?')#/&'@! ./&#/! '#! ')*&/!&+.-*+*%','&#%! ,%3! /*$?-,/-@! ,((*((*3F! !R%! ,../#./&,'*!
*')&0,-!/*C&*A!()#?-3!,-(#!#00?/F!!!
!
T#2#5.&!'33'852)!
!
R-')#?$)! ,%&+,-! 0#%',0'! *%0#?%'*/(! 0,%!#11*/! *3?0,'&#%,-! *B.*/&*%0*(! 1#/! C&(&'#/(2! ')*! *11*0'! #1!
$*%*/,-!C&(&'#/!./*(*%0*!#%!0,.'&C*!A&-3!,%&+,-!A*--U>*&%$!+?('!,-(#!>*!0#%(&3*/*3F!!L&(&'#/!./*(*%0*!
+,@!0/*,'*!,!.#(&'&C*!#/!*%/&0)&%$!*B.*/&*%0*!1#/!(#+*!,%&+,-(!4:RRfRD2!67;79!],.-*!,%3!:*/3?*2!
67;O<2!>?'!')*!./*(*%0*!#1!')*!.?>-&0!,/#?%3!,%&+,-!*%0-#(?/*(!0,%!,-(#!),C*!,%!,3C*/(*!*11*0'!#%!
')*! >*),C&#?/! ,%3! )*%0*! A*-1,/*2!#1! (#+*! 0,.'&C*! A&-3! (.*0&*(2! (?0)! ,(! ./&+,'*( !4",//,(0#! *'! ,-2!
677E9! P**(! 67;;<F! ! ^&('?/>,%0*(! &%! ')*! $/#?.! 3@%,+&0(! #1! 0)&+.,%a**(! ,%3! #')*/! ./&+,'*(! ),C*!
>**%!3#0?+*%'*3!3?/&%$!.*,=!C&(&'#/!%?+>*/(!,'!')*&/!*%0-#(?/*(2!A&')!&%0/*,(*3!,$$/*((&C*!0#%',0'!
#>(*/C*3! 4",//,(0#! *'! ,-2! 677E<F! ! R-')#?$)! >@! 0#+>&%&%$! .#(&'&C*! '/,&%&%$! '*0)%&K?*(! A&')! (#0&,-!
?%('/?0'?/*3!.-,@&%$!(*((&#%(!&%!')*!+,%,$*+*%'!#1!0,.'&C*!./&+,'*(2!&'!+,@!)*-.!'#!&+./#C*!,%&+,-!
A*--U>*&%$!,%3!(#0&,-!$/#?.!3@%,+&0(2!,%3!+,@!/*(?-'!&%!,!/*3?0'&#%!&%!%*$,'&C*!>*),C&#?/(!#>(*/C*3!
,'!'&+*(!#1!C&(&'#/!./*(*%0*!4",//,(0#!*'!,-2!677E<F!!J'!),(!,-(#!>**%!(?$$*('*3!'),'!-,/$*!*%0-#(?/*(!
+,@! )*-.! '#! /*3?0*! ')*! 3*'/&+*%',-! *11*0'(! #1! C&(&'#/(! #%! a##! ,%&+,-! >*),C&#?/2! -*((*%&%$! ,%&+,-!
3&('?/>,%0*!1/#+!C&(&'#/(! (?33*%-@! ,..*,/&%$!>@!&%0/*,(&%$! ')*!3&(',%0*!>*'A**%! ')*! ,%&+,-(! ,%3!
')*!C&(&'#/(!4M#/')+,%!;EE82!0&'*3!&%!],.-*!,%3!:*/3?*2!67;O2!.;YY<F!!M?/')*/+#/*2!1#/!,%&+,-(!'),'!
(**+! .,/'&0?-,/-@! 3&('?/>*3! >@! C&(&'#/! ./*(*%0*2! *B.#(?/*! '#! C&(&'#/(! ,%3! ,%@! ,((#0&,'*3! %*$,'&C*!
*11*0'(!0,%!>*!/*3?0*3!>@!#>(0?/&%$!C&*A!.#&%'!A&%3#A(!4*$!A&')!0,+#?1-,$*!%*''&%$<2!>@!./#C&3&%$!
(?11&0&*%'! ,../#./&,'*! ,/*,(! A&')&%! ')*! *%0-#(?/*! 1#/! #..#/'?%&'&*(! 1#/! (*0-?(&#%! ,%3! /*1?$*! 1/#+!
C&(&'#/(2!#/!>@!+,(=&%$!*%0-#(?/*!.*/&+*'*/(!4P**(2!67;;<F!!G)*!#C*/,--!3*(&$%!#1!*%0-#(?/*(!()#?-3!
,-(#!',=*!&%'#!,00#?%'!+&%&+&(&%$!')*!%*$,'&C*!*11*0'(!#1!C&(&'#/!./*(*%0*!#%!,%&+,-(9!-#A*/&%$!')*!!
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)*&$)'!#1!C&(&'#/!C&*A.#&%'(!0,%!/*3?0*!,$$/*((&C*!>*),C&#?/(!&%!,/>#/*,-!./&+,'*(!A)*%!C&(&'#/(!,/*!
./*(*%'!4"),+#C*!*'!,-2!;E88<F!

!
Requirements  
!
g%-@!0#%',0'!A)&0)!&(!%*?'/,-!#/!#1!.#(&'&C*!>*%*1&'!'#!')*!,%&+,-!&(!,00*.',>-*F!G)*!A*-->*&%$!#1!')*!
,%&+,-(!+?('!>*!/*$?-,/-@!,((*((*3F!
!
!
R>%#/+,-!3*+,%3(!+?('!%#'!>*!+,3*!#%!,%&+,-(!4*$!0#%'&%?#?(!.*''&%$<!,%3!,%&+,-(!+?('!%#'!>*!
+,3*!'#!0,//@!#?'! 3&(.-,@(!'),'!0#+./#+&(*!')*&/!A*-->*&%$F!!!
!
"#%',0'! *B.*/&*%0*(! ,%3!,((#0&,'*3! %#&(*! +?('! %#'! >*! 3&('/*((&%$! 1#/! ')*! ,%&+,-(! ,%3! (?&',>-*!
+*,(?/*(!+?('!>*!&%!.-,0*!'#!./*C*%'!,%&+,-(!1/#+!>*&%$!./#C#=*3!#/!A#//&*3!>@!C&(&'#/(F!
!
!
R%&+,-(! &%C#-C*3! &%! 0#%',0'! (&'?,'&#%(! +?('! ),C*! /*0*&C*3! ,../#./&,'*! '/,&%&%$2! >*! ),>&'?,'*3!'#!
(?0)!&%'*/,0'&#%(! ,%3!+?('!,-A,@(!>*! (?.*/C&(*3! ,%3!?%3*/! ')*! 3&/*0'! 0#%'/#-!#1! ,%! *B.*/&*%0*32!
0#+.*'*%'! ,%&+,-!=**.*/F! ! "#%',0'! (&'?,'&#%(!+?('!0#%(&3*/! ,%3!>*! ,../#./&,'*!1#/! ')*!&%3&C&3?,-!
,%&+,-I(!.)@(&0,-!,%3!+*%',-!0,.,>&-&'@F!
!
!
R%&+,-!0#%',0'!(&'?,'&#%(!+?('!,-A,@(!>*!('/&0'-@!0#%'/#--*3!,%3!(?.*/C&(*3!>@!,?')#/&(*3!.*/(#%%*-F!!
Q?&',>-@! *B.*/&*%0*3! ,%3!0#+.*'*%'!.*/(#%%*-!A&')! ,../#./&,'*! '/,&%&%$! ,%3!=%#A-*3$*!+?('!>*!
./*(*%'!,'!,--!'&+*(!&%!(&'?,'&#%(!A)*/*!')*/*!&(!,%&+,-!0#%',0'F!
!
!
J1!&%[?/@2!&--!)*,-')!#/!,>%#/+,-!>*),C&#?/(!,/*!#>(*/C*32!')*@!+?('!>*!&++*3&,'*-@!/*.#/'*3!,%3!')*!
,%&+,-!+?('!%#'!>*!&%C#-C*3!&%!,%&+,-!0#%',0'2!#/!')*!0#%',0'!(*((&#%!&++*3&,'*-@!('#..*3F!
!
!
G)*!+?'&-,'&#%!#1!,%@!,%&+,-! '#!+,=*!&'!(,1*!1#/!),%3-&%$!&(!?%,00*.',>-* !,%3!+?('!%#'!>*!0,//&*3!
#?'F!
!
!
R--! 0&/0?+(',%0*(! &%C#-C&%$! ,%&+,-! 0#%',0'!(),--! >*! /*0#/3*3! ,%3! ,../#C*3! >@! ')*! ],%,$*+*%'!
R?')#/&'@!./&#/!'#!')*&/!&+.-*+*%','&#%!,%3!/*$?-,/-@!+#%&'#/*32!/*C&*A*3!,%3!,((*((*3 F!!!
R! 3#0?+*%'*3! .#-&0@! (','*+*%'! #%! ')*! ?(*! #1! ,%&+,-(! 1#/! 0#%',0'! A&')! ')*! .?>-&0! ()#?-3! >*!
./#3?0*3!,%3!,%!,../#./&,'*!/*$?-,/!*')&0,-!/*C&*A!./#0*((!()#?-3!>*!*(',>-&()*3F !
!
!
Q?&',>-*!+*,(?/*(!'#!./*C*%'!')*!/&(=!#1!3&(*,(*!'/,%(+&((&#%!+?('!>*!&%!.-,0*!A)*/*!')*/*!&(!,%&+,-!
0#%',0'F!
!
:*/(#%%*-!,%3!C&(&'#/(!(),--!,../#./&,'*-@!A,()!')*&/!),%3(!>*1#/*!,%3!,1'*/!,%&+,-!0#%',0'F!
!
!
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!
L&(&'#/(! +?('! %#'! 1**3! ')*! ,%&+,-(! ?%-*((! ')*@! ),C*! >**%! .*/+&''*3! >@! ')*! &%('&'?'&#%! '#! 3#! (#F!!
V%,?')#/&(*3!1##3!+?('!%*C*/!>*!$&C*%!'#!')*!,%&+,-(F!
!
!
R../#./&,'*!5*$&(-,'&#%!+?('!>*!,3)*/*3!'#!&%!#/3*/!'#!*%(?/*!')*!)*,-')!,%3!(,1*'@!#1!')*!,%&+,-(2!
C&(&'#/(!,%3!(',11F!
!
!
R%&+,-(!3*('&%*3!1#/!/*),>&-&','&#%!+?('!%#'!>*!?(*3!1#/!.?>-&0U,%&+,-!0#%',0'F!
!
!
!
Recommendations 
!
B--!/&$#,$&'"/!4+(%(!$+(!6#.-&7!,"1!,"&*,-/!,%(!&"!1&%(7$!6+9/&7,-!7'"$,7$!/+'#-1!.(!/#.O(7$!$'!%(3#-,%!
,""#,-!%&/5!,//(//*("$:! >"7&1("$/!&"7-#1&"3!,--!.&$(/!,"1!/7%,$7+(/!/+'#-1!.(!,66%'6%&,$(-9!%(7'%1(1?!
1($,&-&"3!$&*(?!1,$(!,"1!,"&*,-!&")'-)(1:!
!
!
P%(/+4,$(%!/+'4(%/!.($4(("!1&)(/!&"!1&00(%("$!*,%&"(!$,"5/!4&--!*&"&*&/(!$+(!%&/5! '0!$+(!/6%(,1! '0!
1&/(,/(!4+(%(!1&)&"3!(E6(%&("7(/!,%(!'6(%,$&"3:!
!

!
!
 
 
Mental Components  
\##3! +*%',- !)*,-')! ,%3!A*--U>*&%$!&(!,((#0&,'*3!A&')!')*!&%3&C&3?,-!,%&+,-I(!>&#-#$&0,-!,%3!.)@(&0,-!
/*K?&/*+*%'(!4,(! /*./*(*%'*3!>@!')*!1#?/!.)@(&0,-!3#+,&%(<!0,%!>*!,00#+.-&()*3!A)*%!,--!#1!')#(*!
%**3(!,/*!+*' 2! ,%3!.#(&'&C*!A*-1,/*! (','* (!0,%!>*!,0)&*C*3!A)*%! ')*!&%3&C&3?,-I(! .(@0)#-#$&0,-!#/!
+*%',-!%**3(!41&1')!3#+,&%<2!,(!A*--!,(!')*!.)@(&0,-!%**3(2!,/*!,33/*((*3!4\/**%!,%3!]*--#/2!67;;9!
]*--#/!67;O 9!:#/',(!67;O<F!!H*'2!,%&+,-(!+,@!*B.*/&*%0*!,!3&11*/*%'!/,%$*!#1!*+#'&#%,-!,%3!+*%',-!
(','*( !,00#/3&%$!'#!')*&/!(*%'&*%0*!,%3!3&11*/*%'!0#$%&'&C*!0,.,0&'&*(2!,%3!%#'!#%-@!3#!,%&+,-(!C,/@!&%!
')*&/!(*%'&*%0*2!A)&0)!&(!')*&/!,>&-&'@!'#!*B.*/&*%0*!.#(&'&C*!(','*(2!(?0)!,(!),..&%*((2!,%3!%*$,'&C*!
(','*(2!(?0)!,(!.,&%!,%3!1*,/!4D/##+2!677T<2!>?'!(*%'&*%'!,%&+,-(!+,@!*B.*/&*%0*!3&11*/*%'!*+#'&#%(!
1/#+! #%*! .#&%'!&%! '&+*!'#! ')*! %*B'F! !J%! ,33&'&#%2! A&')&%! ,! (.*0&*(2! &%3&C&3?,-! 3&11*/*%0*(! &%!
.*/(#%,-&'&*(!,%3!>*),C&#?/(!+,@!#00?/2!A)&0)!0,%!/*(?-'!&%!&%3&C&3?,-!,%&+,-(!/*(.#%3&%$!3&11*/*%'-@!
'#! ,(.*0'(! #1! ')*&/! 0,.'&C*! *%C&/#%+*%'! 4N#/C,')! *'! ,-2! 67;O<F! !G)*/*1#/*2! A)*%! 0#%(&3*/&%$! ')*!
+,%,$*+*% '!#1!A&-3!,%&+,-(!&%!0,.'&C&'@!,%3!)#A!'#!>*(' !*%(?/*!'),'!')*&/!.(@0)#-#$&0,-!%**3(!,%3!
/*K?&/*+*%'(!,/*!+*'2!&'!&(!&+.#/',%'!'#!',=*!&%'#!,00#?%'!(.*0&*(I!3&11*/&%$!0#$%&'&C*!0,.,0&'&*(!,%3!
')*&/! (*%'&*%0*2!&%!,33&'&#%!'#!')*! 3&11*/*%'!&%3&C&3?,-! ,%&+,-!'/,&'( 2! ,%3! ')*(*!0#%(&3*/,'&#%(!+?('!
>*!?%3*/',=*%!')/#?$)#?'!')*!,%&+,-(I!-&1*'&+*F!

!
!
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Domain 5: Mental State  
!

R%!&%3&C&3?,-I(!+*%',-!(','*!+,@!>*!3*'*/+&%*3!>@!')*!.)@(&0,-!,%3!>&#-#$&0,-!)*,-')!#1!')*!,%&+,-2!
')*! '@.*! #1!(*%(,'&#%(!&'! *B.*/&*%0*(2! A)*')*/! ')*@! >*! .#(&'&C*! #/! %*$,'&C*2!,-#%$! A&')!0#$%&'&C*!
1**3>,0=!1/#+!*B'*/%,-!*%C&/#%+*%',-!('&+?-,'&#%!4\/**%!,%3!]*--#/2!67;;9! ]*--#/ 2!67;O<2!A)&0)2!&%!
'?/%2!0,%! ,11*0'! ')*! ,%&+,-I(! #C*/,--!A*-1,/*! (','*F! !Q?11*/&%$!&(! ,! '*/+! /*1*//&%$! '#! ,%!?%.-*,(,%'!
+*%',-! (','*! ,%3! ,! -*C*-!#1! 0#$%&'&#%!&(!%*0*((,/@!1#/!+*%',-! (?11*/&%$!4\/*$#/@2!677<̀2! ,(!A*--! ,(!
(*%'&*%0*F! ! !S&')! ')&(!&%!+&%32!',=&%$!&%'#! ,00#?%'!')*! ,%&+,-I(!0#$%&'&C*!0,.,0&'@2! ')* /*!0,%!>*!,!
-,/$*!/,%$*!#1!3&11*/&%$!%*$,'&C*!+*%',-!(','*(!'), '!+,@!-*,3!'#!(?11*/&%$!,%3!,!.##/!(','*!#1! A*-1,/* 2!
&%0-?3&%$!.,&%2!1/?('/,'&#%2! 1,'&$?*2! >#/*3#+2! 3&('/*((! ,%3! -#%*-&%*((! 4\/*$#/@2! 677`<F! !:,&%2! 0,%!
0,?(*! ,$$/*((&#%2! ,(! 0,%! #C*/0/#A3&%$2! &%,../#./&,'*! (#0&,-! $/#?.&%$! ,%3! 1*,/F! ! :/#-#%$*3! ,%3!
*B'/*+*!., &%2!1*,/!#/!('/*((!%*$,'&C*-@!,11*0'(!')*!A*-1,/*!#1!&%3&C&3?,-!,%&+,-(F!!!
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],%,$*+*%'! ,%3! )?(>,%3/@! ./,0'&0*(! +?('! +&%&+&(*! ?%.-*,(,%'2! %*$,'&C*! *+#'&#%(! ,%3!
*B.*/&*%0*(! 4*$! .,&%2! 1*,/2! *'0<2! A)&-('! ./#+#'&%$!,%3! *%0#?/,$&%$! .#(&'&C*! *+#'&#%(! ,%3!
*B.*/&*%0*(!4*$2!),..&%*((2!0,-+%*((2!*'0<!1#/!')*!,%&+,-(F!!

!
e,'?/,-!>*),C&#?/(! (),--!>*!*%0#?/,$*3F! !J+.#/',%'!%,'?/,-! >*),C&#?/,-!0#%(&3*/,'&#%(!1#/!*,0)!
(.*0&*(!&%0-?3*Z!
, <!1**3&%$!>*),C&#?/9!
><!*B0/*'#/@!,%3!*-&+&%,'&#%!>*),C&#?/9!
0<! ,$#%&('&0!,%3!,$$/*((&#%!>*),C&#?/9!
3<!(*B?,-!,%3!/*./#3?0'&C*!>*),C&#?/9!
*<!/*-,B,'&#%!>*),C&#?/9!
1<! 0#+1#/'U(**=&%$!>*),C&#?/9!
$<!&%C*('&$,'#/@!#/!*B.-#/,'#/@!>*),C&#?/9!
)<!+&+&0/@!,%3!$/#?.!>*),C&#?/9!
&<! 0,/* U(**=&%$!>*),C&#?/9!
[<! 0,/* U$&C&%$!>*),C&#?/9!,%3!
=<!.-,@!>*),C&#?/!
!
!
d%0-#(?/*(!+?('!./#C&3*!(?&',>-*!(*%(#/@!('&+?-,'&#%!'),'!&(!,../#./&,'*!1#/! ')*!(.*0&*(!A&')&%!,!
(?&',>-@!0#+.-*B2!C,/&,>-*!,%3!+*%',--@!0),--*%$&%$!*%C&/#%+*%'!'),'!,--#A(!1#/!%#/+,-!*B*/0&(*!
,%3!>*),C&#?/!*B./*((&#%F!
!
!
e*$,'&C*! *B.*/&*%0*(! '),'! +,@! 0,?(*! &%3&C&3?,-! ,%&+,-(! 1*,/! ,%3! 3&('/*((! +?('! >*! ,C#&3*3! #/!
+&%&+&(*3Z!

,< R%&+,-!),%3-&%$!,%3!/*('/,&%'2!A)*%!/*K?&/*32!+?('!>*!0,//&*3!#?'!A&')!')*!%*0*((,/@!,%3!
,../#./&,'*!0,/*!,%3!0#%(&3*/,'&#%!

>< J%! (&'?,'&#%(! A)*/*! ')*/*! &(! .*/+&''*3! 3&/*0'! .)@(&0,-! 0#%',0'! >*'A**%! ,%&+,-(! ,%3!
C&(&'#/(! &'! +?('! >*! #1! ,%! ,../#./&,'*-@! /*('/&0'*3! 3?/,'&#%2! (?.*/C&(*3! ,%3! +?('! %#'!
%*$,'&C*-@!&+.,0'!?.#%!')*!,%&+,-I(!.)@(&0,-!#/!+*%',-!)*,-')F!

0< Q#0&,-! ,%&+,-(! '),'! ,/*! %#/+,--@! +,&%',&%*3! A&')&%! ,! $/#?.2! ()#?-3! ')*@! %**3! '#! >*!
'*+.#/,/&-@!,00#++#3,'*3!,A,@!1/#+!')*&/! $/#?.!+,'* (2!+?('!%#'!>*!(*.,/,'*3!1#/!(?0)!
,!-*%$')!#1!'&+*!'),'!A&--!0,?(*!./#>-*+(!A)*%!/*&%'/#3?0*3!'#!')*&/!$/#?.2!?%-*((!?%3*/!
C*'*/&%,/@!&%('/?0'&#%F!

3< J1!&%3&C&3?,-(!,/*!()#A&%$!(&$%(!#1!3&('/*((2!,../#./&,'*!+*,(?/*(!+?('!>*!./#+.'-@ !',=*%!
'#!0#//*0'!')*!(&'?,'&#%!'#!./#+#'*!.#(&'&C*!*B.*/&*%0*(!1#/!')*!,%&+,-(F!

!
!
J--!)*,-')!&%!&%3&C&3?,-!,%&+,-(!+?('!>*!./#+.'-@!,33/*((*3!'#!+&%&+&(*!%*$,'&C*!*B.*/&*%0*(!1#/!
')*!,%&+,-F!!M#/!*B,+.-*Z!

,< R%@!&%3&C&3?,-!,%&+,-!()#A&%$!(&$%(!#1!.##/!)*,-')2!&%[?/@!#/!3&(*,(*!+?('!>*!')#/#?$)-@!
,((*((*3! ,%3! ./#+.'-@! /*0*&C*! ')*!%*0*((,/@! ,%3! ,../#./&,'*!C*'*/&%,/@! '/*,'+*%'! ,%3!
0,/* !

>< L*'*/&%,/@! 0#%(?-','&#%! +?('! >*! ?%3*/',=*%! &++*3&,'*-@! &%! *+*/$*%0@! (&'?,'&#%(!,%3!
A&')&%!,'!-*,('!6`!)#?/(!1#/!%#%U*+*/$*%0@!0,(*(F!
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!
0< W**.*/!(',11!+?('!>*!0#+.*'*%'!&%!/*0#$%&(&%$!(&$%(!#1!&--!)*,-')2!'/,?+,2!.,&%!#/!('/*((!&%!

,%!,%&+,-!
3< R%&+,-(!+?('!>*!1/*K?*%'-@!,%3!/#?'&%*-@!#>(*/C*3!>@!*B.*/&*%0*3!,%3!0#+.*'*%'!(',11!

,%3!,%@!,>%#/+,-&'&*(!&%!)*,-')!#/!>*),C&#?/!./#+.'-@!,%3!,../#./&,'*-@!/*.#/'*3!!
*< d%0-#(?/*(! A)*/*! &%1*0'&#?(! ,%&+,-(! ),C*! >**%! ,00#++#3,'*3! +?('! >*! ,../#./&,'*-@!

0-*,%*3!,%3!3&(&%1*0'*3!>*1#/*!/*U?(* !
!
!

 
 
Miscellaneous 
 
:*/&.)*/,-!'#! ')*!M&C*!^#+,&%(2!#')*/!*-*+*%'(!'),'!,/*!&+.#/',%'!0#%'/&>?'&%$!1,0'#/(! '),'!)*-.!'#!
&%3&/*0'-@!(,1*$?,/3! ,%&+,-!)*,-')! ,%3! A*--U>*&%$!&%0-?3*! ')*!+,&%'*%,%0*!#1!$##3!,%&+,-!/*0#/3(!
,%3! ')*! ./*C*%'&#%!#1! ,%! ,%&+,-! *(0,.*2! ,-#%$! A&')! 3#0?+*%'*3! 0#%'&%$*%0@! .-,%(! 1#/! ')*!
,../#./&,'*! +,%,$*+*%'!#1!')*! (&'?,'&#%!&%!')*!*C*%'!#1!,%!,%&+,-!*(0,.*F !
!
Record Keeping 
G)*!+,&%'*%,%0*!#1!,00?/,'*!,%3!A*--!3#0?+*%'*3!/*0#/3(!1#/+(!,%!&+.#/',%'!.,/'!#1!$##3!,%&+,-!
)?(>,%3/@! ,%3! 0,/*2! ,%3! &%! (#+*! [?/&(3&0'&#%(! &'! &(! ,! -*$,-! /*K?&/*+*%'! 1#/! a##(! '#! =**.! /*0#/3(!
4P**(2!67;;<F! !P*0#/3(!+?('!>*!=*.'!>@!(?0)! ,!+*')#3! '),'! *%,>-* (!K?&0=! ,%3!*,(@! ,00*((! '#! ')*!
&%1#/+,'&#%F! ! "#+.?'*/&(*3! /*0#/3(! ,/*! *(.*0&,--@! 0#%('/?0'&C*! &%! '),'! &%1#/+,'&#%! +,@! >*! *,(&-@!
&%0#/.#/,'*3!&%'#!$-#>,-!a##! ,%&+,-!3,',>,(*(! (?0)! ,(! ')*! J%'*/%,'&#%,-!Q.*0&*(!J%C*%'#/@!Q@('*+!
4JQJQ<2!>?'!0#+.?'*/&(*3!/*0#/3(!+?('!>*!,3*K?,'*-@!,%3!(*0?/*-@!>,0=*3!?.F!
!
P*0#/3(! 3*',&-&%$! )*,-')2! )?(>,%3/@! ,%3! >*),C&#?/,-! #>(*/C,'&#%(! *%,>-*! ')*! ,((*((+*%'! ,%3!
+#%&'#/&%$!#1! .,''*/%(2!A)&-('! ,-(#! ./#C&3&%$! ,! +*')#3!#1! ,((*((&%$! ,%&+,-!A*-1,/*! 4"RS"2!677O9!
^dMPR2!67789!"RS"!677E<F!!N*,-')!/*0#/3(2!,-#%$(&3*!/*0#/3*3!3,&-@!>*),C&#?/,-!#>(*/C,'&#%(2!0,%!
1,0&-&','*!')*!&%'*/./*','&#%!#1!'/*%3(!&%!3&(*,(*!,%3!#>(*/C*3!+*%',-!)*,-')!,%3!)*%0*!+,@!>*!?(*3!
,(!&%3&0,'#/(!#1!$*%*/,-!A*-1,/*F!^*+#$/,.)&0!#/!.#.?-,'&#%!3,',!&(!,-(#!C,-?,>-*!1#/!')*!,((*((+*%'!
#1!A*-1,/*!&%! (?>(',%'&,-!$/#?.(!#1! ,%&+,-(!4^dMPR2!6778<F! !N#A*C*/2!A)*%!0#%(&3*/&%$!&%3&C&3?,-!
,%&+,-!A*-1,/*2!')*!#>(*/C,'&#%(!,%3!/*0#/3(!#1!&%3&C&3?,-!,%&+,-(!()#?-3!>*!&%'*/./*'*3!0#--*0'&C*-@!
,-#%$(&3*!')*!/*0#/3(!#1!#')*/!&%3&C&3?,-(!A&')&%!')*!(#0&,-!$/#?.&%$9!*%),%0&%$!')*!>*),C&#?/!&%!#%*!
&%3&C&3?,-2!0,%!%*$,'&C*-@!,11*0'! ')*!A*-1,/*!#1!,%#')*/!&%3&C&3?,-!&%!')*!$/#?.!4W**-&%$!*'! ,-2!67;;2!
0&'*3!&%!],.-*!,%3!:*/3?*2!67;O2!.O8<F!!!

J%! ,33&'&#%! '#! 1,0&-&','&%$! ')*! +#%&'#/&%$! #1! ')*! )*,-')! ,%3! A*-1,/*! #1! >#')! &%3&C&3?,-(! ,%32!
.,/'&0?-,/-@2! $/#?.(! #1! ,%&+,-(2! /*0#/3(! +,@! ,-(#! .-,@! ,! /#-*! &%! >/**3&%$! +,%,$*+*%'F! ! ],%@!
&%('&'?'&#%(! 4>#')! a##(! ,%3! ,K?,/&,<! ,0'&C*-@! .,/'&0&.,'*! &%! 0,.'&C*! >/**3&%$! ./#$/,++*(! ,%3!
A)*')*/! ')*! ,&+!&(! '#!+,& %',&%!$*%*'&0!3&C*/(&'@!#1!0,.'&C*! .#.?-,'&#%(!#1! (.*0&*(2!#/! ,(! .,/'! #1! ,!
/*&%'/#3?0'&#%!./#$/,++*2!,00?/,'*!/*0#/3(!,/*!C&',-!4W#)%2!;EE`<F!

J%!#/3*/!1#/! ,00?/,'*! /*0#/3(! '#!>*!=*.'2! ')*!&3*%'&1&0,'&#%!#1! *,0)!&%3&C&3?,-! ,%&+,-!&(!&+.#/',%'F!!
J%3&C&3?,-!,%&+,-!&3*%'&1&0,'&#%!#1!(#+*!(.*0&*(!0,%!#00?/!C&,!3&('&%0'&C*!%,'?/,-!+,/=&%$(!#%!#/!!

!

!
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,..*,/,%0*!#1! ')*! .*-,$*2! ,-')#?$)!A)*/*! ,../#./&,'*2!+#('! ,%&+,-(!+,@!>*!&%3&C&3?,--@!+,/=*3!
?(&%$! ,! (?&',>-*! +,/=&%$! (@('*+! 4D*,?(#-*&-! *'! ,-2! 677`Z! ]*--#/! *'! ,-2! 677`<F! !],/=(! ,%3! +,/=&%$!
(@('*+(! ()#?-3! >*! ?(*3! '),'! ),C*! +&%&+,-! ,3C*/(*! *11*0'(! #%! ')*! ,%&+,-! 4D*,?(#-*&-! *'! ,-2! 677`9!
]*--#/! *'! ,-2! 677`<F! !J%3&C&3?,-! &3*%'&1&0,'&#%! ?(&%$! ')*! (?>0?',%*#?(! &+.-,%','&#%! #1! ,! ?%&K?*!
+&0/#0)&.! +,@! >*!?(*32! A)*/*! ,../#./&,' *! 1#/! ')*! (.*0&*( ! 0#%0*/%*3F! ! S)*/*! ')*! .*/+,%*%'!
+,/=&%$!#1!,%&+,-(!?(&%$!*B'*/%,-!+,/=( !#/!+&0/#0)&.(!&(!?%3*/',=*%2!&'!()#?-3!#%-@!>*!.*/1#/+*3!>@!
'/,&%*3! ,%3! 0#+.*'*%'! .*/(#%%*-2! ?(&%$! (?&',>-*! *K?&.+*%'2! ?%3*/! )@$&*%&0! 0#%3&'&#%(! 4^dMPR2!
677O<F!!],/=&%$!(@('*+(!1#/!&%3&C&3?,-(!#1!3&11*/*%'!(.*0&*(!()#?-3!>*!,../#./&,'*2!*,(@!'#!,..-@!A&')!
%*$-&$&>-*!3&(0#+1#/'! '#! ')*! ,%&+,-2! ,%3! ')*!+,/=!&'(*-1!41#/!*B,+.-*2! ')*! ',$!#/!+&0/#0)&.<!()#?-3!
0,?(*!%#!-#%$U'*/+ !),/+!#/ !&//&','&#%!4]*--#/!*'!,-2!677`<F!!J'!&(!&+.#/',%'!'),'!')*! )*,-')!,%3! %,'?/,-!
>*),C&#?/!#1!')*!,%&+,-!&(!%#'!0#+./#+&(*3!')/#?$)!&'(!+,/=&%$!4P**(2!67;; <F!

 
Requirements  
!
P*0#/3(! +?('! >*! =*.'! ,%3! +,&%',&%*3! #1! ,--! &%3&C&3?,--@! /*0#$%&(,>-*! ,%&+,-(! ,%3! $/#?.(! #1!
,%&+,-(!&%! ')*!&%('&'?'&#%F!S)*/*!.#((&>-*2! ,%&+,-(! +?('! >*!(?&',>-@!&%3&C&3?,--@!&3*%'&1&*3!>@! ,!
+,/=&%$!+*,%(! '),'!0,?(*(! ')*!,%&+,-!%#!-#%$U'*/+!),/+!,%3!3#*(!%#'!,3C*/(*-@!,11*0'!%,'?/,-!
>*),C&#?/F!
!
!
P*0#/3(!+?('! >*!=*.'! >@! ,!+*')#3! '),'! *%,>-*(!K?&0=! ,%3! *,(@! ,00*((! '#! ')*! &%1#/+,'&#%! ,%3!
A)&0)!&(!(*0?/*F!!G)*/*!(),--!>*!,!(*0?/*2!-#%$U'*/+!,/0)&C*!(@('*+!&%!.-,0*F!
!
!
G)*!/*0#/3(!+?('!./#C&3*!')*!1#--#A&%$!&%1#/+,'&#%Z!
,< &3*%'&1&0,'&#%!!'#!(.*0&1&0!-*C*-!,%3!(0&*%'&1&0!%,+*9!
>< A) *')*/! 0,.'&C* U>#/%! #/! A&-3! >#/%F! ! J3*%'&1&0,'&#%! #1! .,/*%'( 2! A)*/*! =%#A%2! ,%3! ./*C&#?(!

-#0,'&#%(!')*!,%&+,-!),(!>**%!=*.'!,' 2!&1!,%@2!+?('!,-(#!>*!/*0#/3*3 9!!
0< 3,'*(!,%3!3*',&-(!#1!*%'/@!&%'#!')*!0#--*0'&#%!,%3!(#?/0*2!,%3!3&(.#(,-!1/#+!')*!0#--*0'&#%!,%3!&1!

,..-&0,>-*2!'#!A)#+9!!
3< 3,'*2!#/!*('&+,'*3!3,'*!#1! >&/')!#/!),'0)&%$9!
*< (*B!4A)*/*!=%#A%<9!!
1<! ,%@!3&('&%0'&C*!+,/=&%$(2!&%0-?3&%$!',''##(2!1/**a*U>/,%3(2!',$(2!/&%$(!#/!+&0/#0)&.(9!
$<!)*,-')! /*0#/3(! ,%3! 0-&%&0,-! 3,',2! &%0-?3&%$! 3*',&-(! ,%3! 3,'*(! #1! ,%@! '/*,'+*%'! $&C*%! ,%3!

A)*')*/!,%!&%3&C&3?,-!#/!')*!A)#-*!$/#?.!A,(!+*3&0,'*39! !
)<!>*),C&#?/,-!,%3!-&1*!)&('#/@!3,',9!
&<!!>/**3&%$!/*0#/3(!#1!*,0)!,%&+,-!,%3!#1!')*!$/#?.9!
[<! 3,'*!#1!3*,')!,%3!/*(?-'(!#1!,%@!.#('U+#/'*+!*B,+&%,'&#%!,%3!-,>#/,'#/@!&%C*('&$,'&#%(9!!
=<!1##32!3,&-@!1##3!&%',=*!,%3!3&*'(9!!
-<! 3*',&-(!#1! ,%@! *(0,.*(2! &%0-?3&%$! 3,+,$*! #/! &%[?/@! 0,?(*3! '#! ')*! ,%&+,-2! #/! '#! .*/(#%(! #/!

./#. */'@2!/*,(#%!1#/!*(0,.*!,%3!,0'&#%!',=*%!'#!./*C*%'!/*#00?//*%0*!#1!(?0)!,%!*C*%'9!,%3!
+<!,33&'&#%,-!(.*0&*(U(.*0&1&0!&%1#/+,'&#%!+,@!%**3!'#!>*!=*.'!&%!,00#/3,%0*!A&')!,..-&0,>-*!-#0,-!
-*$&(-,'&#%F!
!
!!
!
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!
R00?/,'*! /*0#/3(!#1! (.*0&1&0!*%C&/#%+*%',-! .,/,+*'*/(2! ,(! ,../#./&,'*!1#/! ')*! (.*0&*(2!+?('!>*!
=*.'F!
!
 
Recommendations 
!
>"!,11&$&'"!$'!$+(!&"1&)&1#,-!,"&*,-!%(7'%1/?!,"!,""#,-!/6(7&(/!/$'75!-&/$!/+'#-1!.(!*,1(?!1($,&-&"3!
("$%9!&"$'!,"1!(E&$!'#$!'0!$+(!&"/$&$#$&'"L/!7'--(7$&'":!
!
 
 
Escapes 
G)*!./*C*%'&#%!#1!')*!*(0,.*!#1!0,.'&C*!A&-3!,%&+,-(!1/#+!')*&/!*%0-#(?/*(!&(!C&',-!'#!(,1*$?,/3!')*!
)*,-')! ,%3! A*-1,/*! #1! *,0)! &%3&C&3?,-! ,%&+,-! ,00#++#3,'*3! A&')&%! ')*! *%0-#(?/*2! &%! ,33&'&#%! '#!
*%(?/&%$! ')*! (,1*'@! #1! .*/(#%%*-! ,%3! +*+>*/(! #1! ')*! .?>-&0! ,%3! '#! )*-.! ./#'*0' ! ')*! -#0,-!
>&#3&C*/(&'@!,%3!')*!C&,>&-&'@!#1!-#0,-!*0#(@('*+(F!!G)*!*(0,.*!#1!,%!,%&+,-!1/#+!,%!*%0-#(?/*!+,@!
%#'!#%-@!/*(?-'!&%!.#'*%'&,--@!(*/&#?(!&%[?/@!'#!.*/(#%(!#/!3,+,$*!'#!./#.*/'@2!>?'!),(!')*!./#>,>-*!
0#%(*K?*%0*!#1!')*!*(0,.*3!,%&+,-!&'(*-1!>*&%$!(?>[*0'!'#!(&$%&1&0,%'!&%[?/@!,%3!),/+F!!G)*/*1#/*!&'!&(!
&+.*/,'&C*!'),'!(?11&0&*%'!')#?$)'!,%3!0#%(&3*/,'&#%!&(!$&C*%!'#!')*!(*0?/&'@!,%3!,../#./&,'*!3*(&$%!
,%3!+,&%'*%,%0*!#1!,%&+,-!*%0-#(?/*(2!,(!A*--!,(!')*!&%('&'?'&#%I(!.*/&+*'*/!1*%0&%$F!!D#')!#1!')*(*!
>,//&*/(!+?('!?%3*/',=*! ,!C&',-! /#-*!&%! ')*! ./*C*%'&#%!#1! ')*! *(0,.*!#1! ,%! ,%&+,-! ,%3! )*%0*!>#')!
()#?-3! >*! (*0?/*! ,%3! >*! #1! ,../#./&,'*! )*&$)'2! ('/*%$')! ,%3! 0#%('/?0'&#%F! ! d%'/&*(! '#! ,--! ,%&+,-!
*%0-#(?/*(!()#?-3!>*!=*.'!(*0?/*2!'#!./ *C*%'!,%&+,-!*(0,.*(!,%3!'#!./*C*%'!')*!?%,?')#/&(*3!,00*((!
>@!+*+>*/(!#1!')*!.?>-&0F!!

G)*!3*C*-#.+*%'!#1!,!(?&',>-*!*+*/$*%0@!./#'#0#-!()#?-3!,%!,%&+,-!*(0,.*!#00?/!&(!*((*%'&,-2!,-#%$!
A&')!&'(!/*$?-,/!/*C&*AF!!d+*/$*%0@!./#'#0#-(!+?('!,-(#!(','*!')*!./#0*3?/*(!'),'!,/*!'#!>*!',=*%!&%!
')*!*C*%'!#1! ,%!?%,?')#/&(*3! .*/(#%!*%'*/&%$!,%!*%0-#(?/*F! !R--! (',11! .*/(#%%*-!()#?-3!>*!1,+&-&,/!
A&')! ')*! ./#'#0#-! ,%3! ?%3*/(',%3! &'(! &+.-*+*%','&#%2! ,(! A*--! ,(! ')*! %**3! 1#/! ./#+.'! ,%3!
,../#./&,'*! ,0'&#%! &%! ')*! *C*%'! #1! ,%!,%&+,-! *(0,.*2! A&')! '/,&%&%$! ,%3! ./,0'&(*! 3/&--(! >*&%$!
.*/&#3&0,--@! ?%3*/',=*%F! ! J%! 0*/',&%! 0&/0?+(',%0*(! ,%3! (&'?,'&#%(2! ')*! )?+,%*! 3*('/?0'&#%! #1! ')*!
,%&+,-!*(0,.**!+,@!>*!%*0*((,/@2!)*%0*!')*!3#0?+*%'*3!./#'#0#-!()#?-3!&%0#/.#/,'*!')*!%*0*((&'@!
'#!),C*! ,!0,.,>-*!,%3!*B.*/&*%0*3!+*+>*/!#1!(',11!A&')!(?11&0&*%'!,?')#/&'@!,C,&-,>-*!,'!,--!'&+*(!'#!
',=*!3*0&(&#%(! /*$,/3&%$!*(0,.*3! ,%&+,-(F! !G)&(!*+*/$*%0@!./#'#0#-!+?('! ,33&'&#%,--@!,33/*((! ')*!
/*K?&/*+*%'(! #1! -#0,-! -*$&(-,'&#%9! ')*! %#'&1&0,'&#%! #1! ')*! -#0,-!,?')#/&'@! A&')&%! ')*! /*K?&/*3! '&+*!
1/,+*!&%!,00#/3,%0*!A&')!,%@!*B&('&%$!-#0,-!-*$&(-,'&#%!+,@!>*!%*0*((,/@!&%!')*!*C*%'!#1!,%!*(0,.*!#1!
,!0,.'&C*!A&-3!,%&+,-F!

d%C&/#%+*%',-!3&(,('*/(! ,%3!#')*/!0,',('/#.)*(!),C*! ')*! .#'*%'&,-! '#!(*C*/*-@!0#+./#+&(*!,%&+,-!
A*-1,/*!>@!0,?(&%$!'/,?+,'&0!&%[?/@!,%3!),/+!'#!,%&+,-(!C&,!3&/*0'!*11*0'(!#/!,(!,!/*(?-'!#1!*(0,.*(2!
>?'!0-&+,'&0!*B'/*+*(!+,@!,-(#!),C*!(*/&#?(!3*'/&+*%',-!*11*0'(!#%!,%&+,-!A*-1,/*F!d,0)!(.*0&*(!#1!
,%&+,-! &(! ,3,.'*3! '#! -&C&%$! A&')&%! .,/'&0?-,/! *%C&/#%+*%',-! 0#%3&'&#%(! '),'! &%0-?3*2! 1#/! *B,+.-*2!
(.*0&1&0!')*/+,-!/,%$*(!,%3!)?+&3&'@!-*C*-(9!(*C*/*!0),%$*(!&%!A*,')*/!.,''*/%(!A&--!0#+./#+&(*!!
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A*-1,/*!>@!.#'*%'&,--@!*B.#(&%$!,%&+,-(! '#2!1#/!*B,+.-*2!)*,'! ('/*((!#/!0#-3!('/*((F! !G)*/*1#/*2! ')*!
*11*0'! #1! 1&/*2! *B'/*+*! A*,')*/2! %,'?/,-! 3&(,('*/(! ,%3! #')*/! (?0)! -&=*! 0,',('/#.)*(! +?('! ,-(#! >*!
',=*%!&%'#!,00#?%'!A)*%!3*C&(&%$!,%!*+*/$*%0@!./#'#0#-!,%3!&'!&(!0/&'&0,-!'#!*%(?/*!'),'!,../#./&,'*!
0#%'&%$*%0@!+*,(?/*(!'#!(,1*$?,/3!')*!A*-1,/*!#1!')*!,%&+,-(!)*-3!,'!')*!&%('&'?'&#%!,/*!3*C&(*3!,%3!
/*,3@!1#/!&++*3&,'*!&+.-*+*%','&#%!()#?-3!(?0)!?%./*3&0',>-*!*C*%'(!#00?/F!!!

G)*! A*-1,/*! #1! ,%! *(0,.*3! ,%&+,-! 1/** U/#,+&%$! A&')&%! ')*! -#0,-! %,'?/,-! *%C&/#%+*%'! +,@! >*!
0#+./#+&(*3! ')/#?$)! .)@(&0,-! &%[?/@! ,%3! .(@0)#-#$&0,-! ),/+! #00?//&%$! '#! ')*! ,%&+,-2! >?'! ,-(#!
')/#?$)!.#'*%'&,-!*B.#(?/*! #1!')*!,%&+,-!'#!%#C*-!.,')#$*%(!#/!3&(*,(*(!,$,&%('!A)&0)!&'!+,@!),C*!
-&''-*! &++?%&'@2! ,--! #1! A)&0)! A&--! %*$,'&C*-@! ,11*0'! ')*! ,%&+,-I(! )*,-')! ,%3! A*-1,/*! (','?(F! ! G)&(! &(!
.,/'&0?-,/-@!'/?*!#1!,!%#%U&%3&$*%#?(!,%&+,-!*(0,.**!,(!')*@!+,@!*%0#?%'*/!.,')#$*%(!1#?%3!&%!')*!
$*#$/,.)&0,-! *%C&/#%+*%'!A&')&%!A)&0)! ')*!&%('&'?'&#%!&(! -#0,'*32!#/! 0,//&*3!>@!&%3&$*%#?(! ,%&+,-!
(.*0&*(2! '#! A)&0)! ')*@! ),C*! ),3! %#! ./*C&#?(! *B.#(?/*! ,%3! '#! A)&0)! ')*@! ),C*! %#'! 3*C*-#.*3!
&++?%&'@!4"RS"2!677O<!A&')!')*!/&(=!#1!(*/&#?(!&--!)*,-')!,%3!.##/!A*-1,/*F!!G)*/*1#/*2!*C*/@!*11#/'!
+?('!>*!+,3*!'#!*11*0'!/*0#C*/@!#1!,--!*(0,.*3!,%&+,-(F!!J1!,%!,%&+,-!*(0,.**!&(!/*0#C*/*3!,-&C*2!')*!
.#'*%'&,-! /&(=! '#! ')*! )*,-')! ,%3! )*%0*! A*-1,/*! #1! ')*! #')*/! ,%&+,-(! ,00#++#3,'*3! A&')&%! ')*!
&%('&'?'&#%! ()#?-3! >*! 0#%(&3*/*32! A&')! ,! .*/&#3! #1! K?,/,%'&%*! 1#/! ')*! *(0,.**! >*&%$! *%1#/0*3! &1!
3**+*3!,../#./&,'*!1#--#A&%$!C*'*/&%,/@!0#%(?-','&#%F!

 
Requirements  
!
G)*/*! +?('! >*! ,! A/&''*%! *+*/$*%0@! ./#'#0#-! 1#/! +,%,$&%$! ,%&+,-! *(0,.*(2!#/! &1! ?%,?')#/&(*3!
.*/(#%(! *%'*/! ,%!*%0-#(?/*2!3*',&-&%$!')*! ./#0*3?/*(! '),'! ()#?-3!>*!&++*3&,'*-@! 0,//&*3!#?'! &%!
(?0)!,%!*C*%'F!
G)*(*! ./#0*3?/*(! +?('!>*!?%3*/('##3!>@!,--! (',11! ,%3! .*/&#3&0,--@!./,0'&(*3! ,%3! ,((*((*3!&%!,%!
, ../#./&,'* !+,%%*/F!!!
G)&(! ./#'#0#-! +?('! 0#+.-@! A&')! ,--! /*-*C,%'! -#0,-! ,%3! %,'&#%,-! -*$&(-,'&#%2! >*! ,C,&-,>-*! '#! ,--!
+*+>*/(!#1!.*/(#%%*-!,%3!>*!/*$?-,/-@!/*C&*A*3!,%3!?.U3,'*32!,(!,../#./&,'*F !
!
!
dC*/@!,' ' *+.' !+?('!>*!+,3*!'#! /*0#C*/!,--!*(0,.*3!,%&+,-(2!-&C*!#/!3*,3F!
G)*/*!(),--!>*!,!A/&''*%!./#'#0#-!1#/! ')*!.#(( &>-*!3*('/?0'&#%!#1!')*!*(0,.**2!A)&0)!(),--!*%(?/*!
'),'! ,! 0,.,>-*! ,%3! *B.*/&*%0*32! (*%&#/! +*+>*/! #1! (',11! &(! ,-A,@(! ,C,&-,>-*! '#! +,=*! 3*0&(&#%(!
/*$,/3&%$!*(0,.*3!,%&+,-(F!!!
!
!
d+*/$*%0@! ./#'#0#-(! 0#C*/&%$! 1&/*2!*B'/*+*! A*,')*/2! %,'?/,-! 3&(,('*/(2! ,%3! #')*/! (?0)!
0,',('/#.)*( !+?('!>*!3*C*-#.*3! &%!/*-,'&#%! '#!+,%,$&%$!,%!,%&+,-!*(0,.*! ,%3!&+.-*+*%'*3! ,(!
,../#./&,'* 2!,%3!(?&',>-*2!*11*0'&C*!0#%'&%$*%0@!.-,%(!+?('!>*!./#3?0*3F!
!
!
R!/*0#/3!#1!,--!*(0,.*(!(),--!>*!=*.'F !
!
!
!
!
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!
"#%(&3*/,'&#%!()#?-3!>*!$&C*%! '#! ,%@!3,%$*/! '),'!+,@! ,/&(*!&%! ')*! *C*%'!#1!,%! ,%&+,-! *(0,.&%$!
1/#+!&'(!*%0-#(?/*2!A&')!/*$?-,/!/*C&*A!#1!/&(=!,((*((+*%'(F!
!
 
Recommendations 
!
Q'7,-! 7'"/(%),$&'"! ,#$+'%&$&(/! *&3+$! %(8#&%(! "'$&0&7,$&'"! '0! $+(! (/7,6(! '0! "'"=1'*(/$&7,$(1!
,"&*,-/?!&"!,77'%1,"7(!4&$+!-'7,-!-(3&/-,$&'":!!
!
 
 
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!



!!
!

!"#$%&"'()*+%,"*-%#./'0+.'12&3%*'4'5#%67"--8'("9&)%&:';<=>8'' ?%3"'B@'

!

!

U'3'&'18'2 !

;F D!R-$*/(!4677`<!bJ%[?/@!,%3!3&(*,(*cF!!J%Z!:/#0**3&%$(!#1!')*!\-#>,-!"#%1*/*%0*!#%!R%&+,-!
S*-1,/*Z!,%!gJd!&%&'&,'&C*!4S#/-3!g/$,%&(,'&#%!1#/!R%&+,-!N*,-')<2!6Oh6Y!M*>/?,/@!677`2!
:,/&( , ..;TE U;8`!! !

6F R/0),/3 !\R2!\#-3(+&')!RPF!467;7<F!_d?'),%,(&,!+*')#3(2!0#/'&0#('*/#%*!,%3!),*+,'#0/&'!
-*C*-(!&%!R("'6#/!-,()&/ Z!*C&3*%0*!1#/!3&11*/*%0*(!&%!('/*((mI!B"&*,-!M(-0,%(!;EZ!8YUE6F!

OF D,&%*(!MF!46778<F!!b:)#'#U=*/,'# U0#%[?%0'&C&'&(!&%!/*.'&-*(cF!!J%Z!:/#0**3&%$(!#1!')*!R?'?+%!
DLfQ!+**'&%$2!)*-3!#%!8UE') !e#C*+>*/!6778!,'!Q'/*''#%2!")*()&/*2!VWF..`O!

`F D*,?(#-*&-2!eFkF2!]*--#/2!^FkF!,%3!Q',11#/32!WFk!4677`<F!]*')#3(!1#/!+,/=&%$!e*A!f*,-,%3!
A&-3-&1*Z!,+.)&>&,%(2!/*.'&-*(!,%3!+,/&%*!+,++,-(F!JQDe!7ÙT8U66XO;Ù2!^*.,/'+*%'!#1!
"#%(*/C,'&#%2!S*--&%$'#%2!..!;U;`T !

YF D&/=*''!5:2!e*A'#%UM&()*/!ed!467;;<!bN#A!R>%#/+,-!J(!')*!D*),C&#?/!#1!",.'&C*2!f##U5&C&%$!
")&+.,%a**(mc!NQ'<!STF!X4X<Z!*67;7;F!3#&Z;7F;OT;j![#?/%,-F.#%*F7767;7!

XF D#@-*2!dF!4677E<F!be*?/#(0&*%0*!,%3!,%&+,-!(*%'&*%0*Fc!AAAF,%&+,-(*%'&*%0*F0#+F!!
R00*((*3!#%!67') !e#C*+>*/!67;O!,'!
)''.ZjjAAAF, %&+,-+#(,&0F#/$j(*%'&*%0*j=%#A-*3$*j,/'&0-*(j3*1,?-'F,(.Bm.,$*nOo(*%'&*%0
*'#.&0no$-#>,-&((?*no3,'*no,?3&#n'0+Z`XU68X;T!!!

TF D/##+!^]!4;E8X<!bJ%3&0,'#/(!#1!.##/!A*-1,/*Fc!U%&$!K($!V!;`6Z!Y6`hY6X!
8F D/##+!^]!4677T<F!b"#$%&'&C*!,>&-&'@!,%3!(*%'&*%0*Z!S)&0)!,K?,'&0!,%&+,-(!()#?-3!>*!

./#'*0'*3mc!C&/(,/(/!'0!B8#,$&7!S%3,"&/*/:!L#-!TYZ!EEh;78F!!
EF D/,+>*--!MSP!4;EXY<!bP*.#/'!#1!')*!'*0)%&0,-!0#++&''**!'#!*%K?&/*!&%'#!')*!A*-1,/*!#1!

,%&+,-(!=*.'!?%3*/!&%'*%(&C*!-&C*('#0=!)?(>,%3/@!(@('*+(Fc!!"+%3F!68OXF!!5#%3#%2!N]Qg!!!
;7F D/*?*/!G2!e3#?%3#?UN#0=*+>,!]2!M&()-#0=!L!4677Y<!bM&/('!#>(*/C,'&#%!#1!'##-!?(*!&%!A&-3!

$#/&--,(Fc!NQ'<!U&'-!O4;;<Z!*O87!
;;F  "R]DPd!P"!,%3!DVJ"W!SSF!4;EEX<F!bQ.*0&,-!0),--*%$*(!#1!+,&%',&%&%$!A&-3!,%&+,-(!&%!

0,.'&C&'@!&%!e#/')!R+*/&0,cF!!2():!/7&:!$(7+:!S00:!&"$:!F6&@F2!;Y!4;<2!6Y;U6XX!!!!!!
;6F ",+.>*--!GS!4;EE;,<F!b:)@(&0,-!P*('/,&%'!#1!*B#'&0!.,'&*%'(cF!L*'*/&%,/@!G*0)%&0&,%!C#-!;62!

%?+>*/!;F!!J%Z!FE'$&7!B"&*,-/!W!,!)($(%&",%9!+,"1.''5:!!B!7'--(7$&'"!'0!,%$&7-(/!0%'*!
K($(%&",%9!G(7+"&7&,"F!4;EEY<F!L*'*/&%,/@!5*,/%&%$!Q@('*+(!"#F2!J%0F!VQRF2!..67XU678!

;OF ",+.>*--!GS!4;EE;><F!bN?(>,%3/@!0#%0*/%(!1#/!.*'!/*.'&-*(cF!!L*'*/&%,/@!G*0)%&0&,%!C#-!;62!
%?+>*/!EF!!J%Z!FE'$&7!B"&*,-/!W!,!)($(%&",%9!+,"1.''5:!!B!7'--(7$&'"!'0!,%$&7-(/!0%'*!
K($(%&",%9!G(7+"&7&,"F!4;EEY<F!L*'*/&%,/@!5*,/%&%$!Q@('*+(!"#F2!J%0F!VQRF2!..;``U;`X !

;`F ",+.>*--!GS!4;EEO<F!bP,.'#/!/*),>&-&','&#%!&%!')*!./&C,'*!C*'*/&%,/@!)#(.&',-cF!!L*'*/&%,/@!
G*0)%&0&,%!C#-!;`2!%?+>*/!6F!!J%Z!FE'$&7!B"&*,-/!W!,!)($(%&",%9!+,"1.''5:!!B!7'--(7$&'"!'0!
,%$&7-(/!0%'*!K($(%&",%9!G(7+"&7&,"F!4;EEY<F!L*'*/&%,/@!5*,/%&%$!Q@('*+(!"#F2!J%0F!VQRF2!
..;6; U;6Y!!!!!!

;YF ",+.>*--!GS!4;EEO<F!bP*),>&-&','&#%!#1!(*,!'?/'-*(cF!!L*'*/&%,/@!G*0)%&0&,%!C#-!;`2!%?+>*/!OF!!
J%Z!FE'$&7!B"&*,-/!W!,!)($(%&",%9!+,"1.''5:!!B!7'--(7$&'"!'0!,%$&7-(/!0%'*!K($(%&",%9!
G(7+"&7&,"F!4;EEY<F!L*'*/&%,/@!5*,/%&%$!Q@('*+(!"#F2!J%0F!VQRF2!..;TOU;TT!

;XF ",+.>*--!GS!4;EEO<F!bR+.)&>&,%!)?(>,%3/@!,%3!+*3&0,-!0,/*cF!!L*'*/&%,/@!G*0)%&0&,%!C#-!
;`2!%?+>*/!;7F!!J%Z!FE'$&7!B"&*,-/!W!,!)($(%&",%9!+,"1.''5:!!B!7'--(7$&'"!'0!,%$&7-(/!0%'*!
K($(%&",%9!G(7+"&7&,"F!4;EEY<F!L*'*/&%,/@!5*,/%&%$!Q@('*+(!"#F2!J%0F!VQRF2!..;YTU;X7!

;TF ",/-('*,3!W!4677E<F!R!0#+.,/,'&C*!,../#,0)!'#!')*!('?3@!#1!=**.*/ U,%&+,-!/*-,'&#%()&.(!&%!
')*!a##F!!f##!>&#-#$@!68ZY8EUX78!
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;8F ",//,(0#!52!"#-*--!]2!",-C#!]2!R>*--#!]G2!L*-,(0#!]2!:# (,3,!QF!!4677E<!bD*%*1&'(!#1!
'/,&%&%$j.-,@&%$!')*/,.@!&%!,!$/#?.!#1!0,.'&C*!-#A-,%3!$#/&--,(!4X'%&--,!3'%&--,!3'%&--,IcF!!J%!
B"&*,-!M(-0,%(2!;84;<Z!EU;E!

;EF ",A(!"d2!S*)%*-'!Q2!R?/*-&!MF!46778<F!bG)*!*11*0'!#1!,!%*A!C*/'&0,-!('/?0'?/*!&%!+&'&$,'&%$!
,$$/*((&C*!>*),C&#?/!&%!,!-,/$*!$/#?.!#1!0)&+.,%a**(!4N,"!$%'3-'19$(/<Fc!!B"&*,-!M(-0,%(!;T!
46<Z!;`EU;Y`!! !

67F "),+#C*!RQ2!N#(*@!\P2!Q0),*'a*-!:F!4;E88<!L&(&'#/(!*B0&'*!./&+,'*(!&%!a##(F!!f##!D&#-#$@2!C#-!
T2!&((?*!`2!..OYEUOXE!

6;F ")&''@!k!46776<F!!D&/3(!#1!:/*@F!J%!U<BKB!A,"#,-!'0!FE'$&7!6($/F!!M#?/')!*3&'&#%F!!:;TEU;E6F!
d3(!R!]*/*3&')2!Q!P*3/#>*F!D/&'&()!Q+,--!R%&+,-!L*'*/&%,/@!R((#0&,'&#%!4DQRLR<!
:?>-&0,'&#%(2!\-#?0*('*/F!

66F ")&''@!kF!4677X,<F!bG)*!&%[?/*3!>&/3!#1!./*@F!!:,/'!;Z!-*$,-!,%3!-#$&('&0,-!&((?*(cF!VW!L*'!C#-?+*!
;;2 !%?+>*/!OF!!J%Z!YZ!K($!;'*6("1&#*!'0!%,..&$!,"1!(E'$&7!,%$&7-(/!W!,!7'--(7$&'"!'0!%,..&$!
,"1!(E'$&7!%(-,$(1!,%$&7-(/!6#.-&/+(1!&"!YZ!K($![\\]=̂ __`:!!VW!L*'!:?>-&0,'&#%(!,%3!D,@*/!.-0F!
:.8` UE7!!!

6OF ")&''@!kF!4677X><F!bG)*!&%[?/*3!>&/3!#1!./*@F!!:,/'!6Z!^*0&(&#%U+,=&%$2!1**3&%$!,%3!
>&#(*0?/&'@cF!VW!L*'!C#-?+*!;;2!%?+>*/!`F!!J%Z!YZ!K($!;'*6("1&#*!'0!%,..&$!,"1!(E'$&7!
,%$&7-(/!W!,!7'--(7$&'"!'0!%,..&$!,"1!(E'$&7!%(-,$(1!,%$&7-(/!6#.-&/+(1!&"!YZ!K($![\\]=̂ __`:!!VW!
L*'!:?>-&0,'&#%(!,%3!D,@*/!.-0F!:.E;p EY!

6`F Q!")?%$!46778<!qR../#./&,'*!+,a*!+*')#3#-#$@!'#!('?3@!-*,/%&%$!&%!1&()q!V'#%",-!'0!
Y"1(%3%,1#,$(!Q&0(!<7&("7(/!L#-!62!%#!;2!..Y6UYYF!!R00*((*3!,'!
AAAF[?-(F-&>/,/@F?'#/#%'#F0,j&%3*BF.).j[?-(j,/'&0-*j3#A%-#,3j6EE7j;876!!#%!6E') !R?$?('!
67;OF!

6YF "-?>>!P2!],(#%!\F!!46776<F!bR!P*C&*A!#1!')*!S*-1,/*!#1!f##!d-*.),%'(!&%!d?/#.*!U!R!/*.#/'!
0#++&((&#%*3!>@!')*!PQ:"RFc!!P#@,-!Q#0&*'@!1#/!')*!:/*C*%'&#%!#1!"/?*-'@!'#!R%&+,-(!
4PQ:"R<F!!R00*((*3!,'!
)''.ZjjAAAF/(.0,F#/$F?=jJ+,$*5#0,'#/j5#0,'*R((*'m,((*'n3#0?+*%'o,((*'J3n;6O6T;`T`;
TO8o+#3*n./3 !#%!6T') !R./&-!67;OF!!

6XF "-?>>!P!,%3!],(#%!\k!4677T<F!be,'?/,-!>*),C&#?/,-!>&#-#$@!,(!,!/&(=!1,0'#/!&%!0,/%&C#/*!
A*-1,/*Z!)#A!,%,-@(&%$!(.*0&*(!3&11*/*%0*(!0#?-3!)*-.!a##(!&+./#C*!*%0-#(?/*(cF!!B66-&(1!
B"&*,-!U(+,)&'#%!<7&("7(2!;76ZO7OUO68!

6TF "-?>>!P2!P#A0-&11*!]2!5**!:2!],/!WV2!]#((!"2!],(#%!\kF!!4677E<F!bM*0?%3&'@!,%3!.#.?-,'&#%!
C&,>&-&'@!&%!1*+,-*!a##!*-*.),%'(Z!./#>-*+(!,%3!.#((&>-*!(#-?'&#%(Fc!!J%!B"&*,-!M(-0,%(2!;8!
4O<Z!6OTU6`TF!

68F "#--&%(!QR2!R/0)*/!kR2!D,/%,/3!"k!46778<F!!bS*-1,/*!,%3!+,'*!0)#&0*!&%!a*>/,!1&%0)*(Z!*11*0'!#1!
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X8F 5&%),/'!:2!R3,+(!^D2!L#/,0*=!G!46778<F!bG)*!J%'*/%,'&#%,-!'/,%(.#/','&#%!#1!a##!,%&+,-(Z!
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6TOF!
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"#$%&'&#%Fc!NQ'<!STF!X4E<Z!*6`;6;F!3#&Z;7F;OT;j[#?/%,-F!.#%*F776`;6;!



!!
!

!"#$%&"'()*+%,"*-%#./'0+.'12&3%*'4'5#%67"--8'("9&)%&:';<=>8'' ?%3"'BD'

!
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TYF R!]*-&%#F!467;7<!bR%&+,-!'/,%(.#/'!,%3!,%&+,-!/*,0'&#%!3?/&%$!'/,%(.#/'cF!!R%&+,-!
G/,%(.#/','&#%!R((#0&,'&#%F!!R00*((*3!&%!R./&-!67;O!,'!!
http://www.animaltransportationassociation.org/Default.aspx?pageId=1355977 !

TXF ]*--#/!^k2!P*&3!"QSF!4;EE`<!"#%0*.'(!#1!,%&+,-!A*-->*&%$!,%3!./*3&0'&%$!')*!&+.,0'!#1!
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A*-->*&%$!#1!,%&+,-!(&%!')*!/*(*,/0)!*%C&/#%+*%'2!R?('/,-&,%!,%3!e*A!f*,-,%3!"#?%0&-!1#/!
')*!0,/*!#1!R%&+,-(!&%!P*(*,/0)!,%3!G*,0)&%$2!\-*%!g(+#%32!Q#?')!R?('/,-&,2!.OU8F!!
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>?(&%*((F!:/#0**3&%$(!#1!')*!R?('/,-&,%!R%&+,-!S*-1,/*!Q'/,'*$@!J%'*/%,'&#%,-!"#%1*/*%0*2!
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87F ]*--#/!^k!467;;<F!!R11*0'&C*!Q','*(!,%3!')*!R((*((+*%'!#1!5,>#/,'#/@UJ%3?0*3!R%&+,-!
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doi:10.1371/journal.pone.0073564.!
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)''.ZjjAAAF0,a,F0,j*%j,>#?'u0,a,j.#-&0&*(u,%3u.#(&'&#%u(','*+*%'(j!#%!66%3!R./&-!67;O!

;Y;F b"RfR!:#(&'&#%!P*Z!V(*!g1!S&-3!#/!dB#'&0!R%&+,-(!1#/!:*/1#/+,%0*2!Q)#A(!#/!R0'(Fc!
46778*<F!!;,",1&,"!B//'7&,$&'"!'0!b''/!,"1!B8#,%&#*/ !4"RfR<F!!R00*((*3!,'!!
)''.ZjjAAAF0,a,F0,j*%j,>#?'u0,a,j.#-&0&*(u,%3u.#(&'&#%u(','*+*%'(j !#%!66%3!R./&-!67;OF!

;Y6F "JGdQZ!!4;EET<Z!"JGdQ!\?&3*-&%*(!1#/!')*!^&(.#(,-!#1!"#%1&(0,'*3!5&C*!Q.*0&+*%(!#1!
Q.*0&*(!&%0-?3*3!&%!')*!R..*%3&0*(!4P*(#-?'&#%!"#%1F!;7FT2!,3#.'*3!,'!')*!;7')!]**'&%$!#1!
')*!"#%1*/*%0*!#1!')*!:,/'&*(2!N,/,/*!4f&+>,>A*<2!EU67!k?%*!;EET<F!R00*((*3!,'!
)''.ZjjAAAF0&'*(F#/$j*%$j/*(j;7j;7 U7TP;YF.). !&%!R./&-!67;OF!

;YOF !f P*.#/'!#%!')*!A*-1,/*!#1!%#%U3#+*('&0,'*3!(.*0&*(!=*.'!1#/!0#+.,%&#%()&.cF!
4677O<F!;'*6,"&'"!B"&*,-! M(-0,%(!;'#"7&-2!VWF!

;Y`F b"#+.,%&#%!,%&+,-!A*-1,/*!,((*((+*%'c!4677EI:!;'*6,"&'"!B"&*,-!M(-0,%(!
;'#"7&-2!VWF!

;YYF \?&3*-&%*(!1#/!'/,%(.#/'!,%3!./*.,/,'&#%!1#/!()&.+*%'!#1!-&C*!A&-3!,%&+,-(!,%3!
.-,%'(F!4677`<F!"JGdQ!4"geLdeGJge!ge!JeGdPeRGJgeR5!GPR^d!Je!de^Re\dPd^!Q:d"JdQ!gM!
SJ5^!MRVeR!Re^!M5gPR<!

;YXF !b^dMPR!"#3*!#1!P*0#++*%3,'&#%(!1#/!')*!A*-1,/*!#1!-&C*('#0=!h!:&$(cF!!4677O<F!
^dMPR!4C(6,%$*("$!0'%!F")&%'"*("$?!P''1!,"1!2#%,-!B00,&%/<!:?>-&0,'&#%(2!5#%3#%2!VWF!!

;YTF !bR%&+,-!N*,-')!,%3!S*-1,/*!Q'/,'*$@!1#/!\/*,'!D/&',&%Fc!4677`<F!^dMPR!4C(6,%$*("$!
0'%!F")&%'"*("$?!P''1!,"1!2#%,-!B00,&%/<!5#%3#%2!VWF!!

;Y8F f##(!M#/?+Z!N,%3>##=!46778<F!^dMPR!4C(6,%$*("$!0'%!F")&%'"*("$?!P''1!,"1!2#%,-!
B00,&%/<!5#%3#%2!VWF!R00*((*3!,'!)''.ZjjAAAF3*1/,F$#CF?=jA&-3-&1*U!
0#?%'/@(&3*j./#'*0'&#%ja##ja1U),%3>##=F)'+!!#%!;Y')!R./&-!67;OF!
!
!
!
!
!



!!
!

!"#$%&"'()*+%,"*-%#./'0+.'12&3%*'4'5#%67"--8'("9&)%&:';<=>8'' ?%3"'C>'

!

;YEF bS*-1,/*!#1!R%&+,-(!^?/&%$!G/,%(.#/'Fc!467;;<F!!"#?%0&-!P*$?-,'&#%!4d"<!e#!;j677Y!
#%!')*!./#'*0'&#%!#1!,%&+,-(!3?/&%$!'/,%(.#/'!,%3!/*-,'*3!#.*/,'&#%(F!!G)*!S*-1,/*!#1!
R%&+,-(!4G/,%(.#/'<!4d%$-,%3<!g/3*/!677X!,%3!.,/,--*-!%,'&#%,-!-*$&(-,'&#%!&%!Q0#'-,%32!S,-*(!
,%3!e#/')*/%!J/*-,%3F!!\?&3,%0*!#%!&+.-*+*%','&#%!&%!')*!V%&'*3!W&%$3#+F!!^dMPR!
4C(6,%$*("$!0'%!F")&%'"*("$?!P''1!,"1!2#%,-!B00,&%/<!5#%3#%2!VWF!!R00*((*3!,'Z!!
AAAF3*1/,F$#CF?=j.?>-&0,'&#%(j67;;j7Xj;Oj.>;OYY7U,%&+,-UA*-1,/* U'/,%(.#/'j !!&%!R./&-!
67;OF!

;X7F !bf##!-&0*%(&%$!R0'!;E8;!h!\?&3*!'#!')*!R0'I(!./#C&(&#%(cF!467;6,<F!^dMPR!
4C(6,%$*("$!0'%!F")&%'"*("$?!P''1!,"1!2#%,-!B00,&%/<!5#%3#%2!VWF!!R00*((*3!,'!
)''.(ZjjAAAF$#CF?=j$#C*/%+*%'j.?>-&0,'&#%(ja##U-&0*%(&%$U,0' U;E8; U$?&3*U'#U')* U,0' U(U
./#C&(&#%(!&%!R./&-!67;OF!

;X;F bQ*0/*',/@!#1!Q','*I(!Q',%3,/3(!#1!]#3*/%!f##!:/,0'&0*c!467;6><F!!^dMPR!
4C(6,%$*("$!0'%!F")&%'"*("$?!P''1!,"1!2#%,-!B00,&%/<!5#%3#%2!VWF!

;X6F !bdRfR!U!]&%&+?+!Q',%3,/3(!1#/!')*!R00#++#3,'&#%!,%3!",/*!#1!R%&+,-(!&%!f##(!
,%3!RK?,/&,c!46778<F!F#%'6(,"!B//'7&,$&'"!'0!b''/!,"1!B8#,%&, !4dRfR<F!!R00*((*3!,'!
)''.ZjjAAAF>#/%1/**F#/$F?=j0,+.,&$%(ja##U0)*0=ja##(j*?a##(j+*')#3#-#$@U,%3U/,'&#%,-j!
&%!R./&-!67;OF!

;XOF G+(!F#%'6(,"!B//'7&,$&'"!'0!B8#,$&7!A,**,-/ !4dRR]<!677EF!bQ',%3,/3(!,%3!
\?&3*-&%*(!1#/!')*!+,%,$*+*%'!#1!>#''-*%#(*!3#-.)&%(!4G#%/&'6/!/6<!?%3*/!)?+,%!0,/*Fc!
R00*((*3!,'!
)''.ZjjAAAF*,,+F#/$j&%3*BF.).m#.'&#%n0#+u0#%'*%'oC&*An,/'&0-*o&3nYXoJ'*+&3nX;!#%!
68') !],@!67;O!

;X`F bR!%*A!R%&+,-!N*,-')!Q'/,'*$@!1#/!')*!d?/#.*,%!V%&#%!4677TU67;O<!A)*/*!
_:/*C*%'&#%!&(!>*''*/!'),%!0?/*IcF!!4677T<F!!"#++?%&0,'&#%!1/#+!')*!"#++&((&#%!'#!')*!
"#?%0&-2!')*!d?/#.*,%!:,/-&,+*%'2!')*!d?/#.*,%!d0#%#+&0!,%3!Q#0&,-!"#++&''**!,%3!')*!
"#++&''**!#1!')*!P*$&#%(F!!F#%'6(,"!;'**&//&'" F!R00*((*3!,'!
)''.Zjj*0F*?/#.,F*?j1##3j,%&+,-j3&(*,(*(j('/,'*$@j3#0(j,%&+,-u)*,-')u('/,'*$@u*%F.31 !&%!
R./&-!67;OF!

;XYF bG)*!A*-1,/*!#1!,%&+,-(!3?/&%$!'/,%(.#/'c!U!Q0&*%'&1&0!P*.#/'!#1!')*!Q0&*%'&1&0!:,%*-!
#%!R%&+,-!N*,-')!,%3!S*-1,/*!#%!,!/*K?*('!1/#+!')*!"#++&((&#%!/*-,'*3!'#!')*!A*-1,/*!#1!
,%&+,-(!3?/&%$!'/,%(.#/'!4677`<F!!F#%'6(,"!0''1!/,0($9!,#$+'%&$9!4dMQR<F!!R00*((*3!,'!
AAAF*1(,F*?/#.,F'%j*%j(03#0(j3#0j``,B;F.31!&%!R./&-!67;OF!

;XXF b\*%*/,-!,../#,0)!'#!1&()!A*-1,/*!,%3!'#!')*!0#%0*.'!#1!(*%'&*%0*!&%!1&()!U!!Q0&*%'&1&0!
g.&%&#%!#1!')*!:,%*-!#%!R%&+,-!N*,-')!,%3!S*-1,/*c!!4677E<F!G+(!FP<B!V'#%",-2!EY`2!;U6TF!!
R00*((*3!#%!T') !],@!67;O!,'! )''.ZjjAAAF*1(,F*?/#.,F*?j*%j*1(,[#?/%,-j.?>jEY`F)'+ F!

;XTF bW**.&%$!A&-3!,%&+,-(!&%!0,.'&C&'@2!WA,a?-?U%,',-2!Q#?')!R1/&0,F!!P*$&('/,'&#%2!
.*/+&'(2!,%3!-&0*%(*(!1#/!=**.&%$!A&-3!,%&+,-(!&%!0,.'&C&'@!,%3!1#/!')*!*B)&>&'&#%2!>/**3&%$!#/!
/*-#0,'&#%2!#/!'/,3*2!(,-*!#/!*B0),%$*!4,-&*%,'&#%<2!#1!(?0)!,%&+,-(Fc!!467;O<F!!^/,1'!
3#0?+*%'F!!F@(*)(-'!ZbT!M&-1-&0(F!

;X8F bM&C*!M/**3#+(c!4;ETE<F!PBM;F!R00*((*3!,'!)''.ZjjAAAF1,A0F#/$F?=j1/**3#+(F)'+!
#%!6Y')!k?%*!67;OF!

;XEF b\-#((,/@!,%3!Q','*+*%'(!#1!:/&%0&.-*c!467;O<F!!>"$(%",$&'",-!P#"1!0'%!B"&*,-!
M(-0,%(2!4JMRS<F!!R00*((*3!,'!)''.ZjjAAAF&1,AF#/$j*?/#.*,% U?%&#%j/*(#?/0*U
0*%'/*j$-#((,/@U,%3U(','*+*%'( U./&%0&.-*!#%!;E')!e#C*+>*/!67;OF!
!
!
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!
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!

;T7F bJV"e!G*0)%&0,-!\?&3*-&%*(!#%!')*!],%,$*+*%'!#1!dBU(&'?!.#.?-,'&#%(!1#/!
"#%(*/C,'&#%c!46776<F!!R../#C*3!,'!')*!;`')!]**'&%$!#1!')*!:/#$/,++*!"#++&''**!#1!
"#?%0&-2!;7!^*0*+>*/!67762!\-,%3!QA&'a*/-,%3F!!R00*((*3!,'!AAAF#%81F#/$j3>'AU
A.3j*3#0(jP*. U6776U7;TF.31!&%!R./&-!67;OF!

;T;F b"#3*!#1!/*0#++*%3,'&#%(!,%3!+&%&+?+!(',%3,/3(!1#/!')*!A*-1,/*!#1!#('/&0)*(!,%3!
*+?c!4;EE8<F!T(4!b(,-,"1!B"&*,-!M(-0,%(!B1)&/'%9!;'**&$$(( !4D&#(*0?/&'@!e*A!f*,-,%3<2!
..!; U6; !

;T6F !b"#3*!#1!:/,0'&0*!1#/!1,/+*3!D?11,-#!&%!S*('*/%!R?('/,-&,c!4677O,<F!C(6,%$*("$!'0!
Q'7,-!X')(%"*("$!,"1!2(3&'",-!C()(-'6*("$ !4^5\P^<2!S*('*/%!R?('/,-&,2!.,$*(!;U;6 !

;TOF b"#3*!#1!:/,0'&0*!1#/!",+*-&3(!&%!S*('*/%!R?('/,-&,c!4677O><FC(6,%$*("$!'0!Q'7,-!
X')(%"*("$!,"1!2(3&'",-!C()(-'6*("$ !4^5\P^<2!S*('*/%!R?('/,-&,2!.,$*(!;UT!

;T`F !bR%&+,-!A*-1,/*!4f##(<!"#3*!#1!S*-1,/*!677YcF!T,$&'",-!B"&*,-!M(-0,%(!B1)&/'%9!
;'**&$$(( !4eRSR"<2!e*A!f*,-,%3F!!R00*((*3!,'!
)''.ZjjAAAF>&#(*0?/&'@F$#C'F%aj/*$(j,%&+,-UA*-1,/*j0#3*(j,-.),>*'&0,--@ !&%!R./&-!67;OF!

;TYF !bG/,%(.#/'!A&')&%!e*A!f*,-,%3c9!R%&+,-!S*-1,/*!4G/,%(.#/'!A&')&%!e*A!f*,-,%3<!
"#3*!#1!S*-1,/*!67;;! U!R!0#3*!#1!A*-1,/*!&((?*3!?%3*/!')*!R%&+,-!S*-1,/*!R0'!;EEEF!!!
T,$&'",-!B"&*,-!M(-0,%(!B1)&/'%9!;'**&$$((!4eRSR"<2!e*A!f*,-,%3F!!R00*((*3!,'!
)''.ZjjAAAF>&#(*0?/&'@F$#C'F%aj/*$(j,%&+,-UA*-1,/*j0#3*(j,-.),>*'&0,--@ !&%!R./&-!67;OF!

;TXF bQ',%3,/3(!1#/!dB)&>&'&%$!",.'&C*!P,.'#/(!&%!e*A!Q#?')!S,-*(! U!dB)&>&'*3!R%&+,-(!
:/#'*0'&#%!R0'c!467;7<F!!^&/*0'#/U\*%*/,-2!e*A!Q#?')!S,-*(!^*.,/'+*%'!#1!:/&+,/@!
J%3?('/&*(F!!R00*((*3!#%!8') !R?$?('!67;O!,'Z!!
)''.ZjjAAAF3.&F%(AF$#CF,?j,$/&0?-'?/*j-&C*('#0=j,%&+,-UA*-1,/*j*B)&>&'j/,.'#/( !

;TTF b\?&3,%0*!#%!')*!=**.&%$!#1!L*%#+#?(!Q%,=*(!,%3!5&a,/3(!U!̂ ,%$*/#?(!S&-3!
R%&+,-(!4e#/')*/%!J/*-,%3<!g/3*/!677`Fc!!4677E,<F!T'%$+(%"!>%(-,"1!F")&%'"*("$!B3("79!
4eJdR<F!!R00*((*3!,'! )''.ZjjAAAF3#*%&F$#CF?=j%&*,j(%,=*(u,Yu/*>/,%3*3u677EF.31F.31!#%!
6;('!R?$?('!67;OF!!!

;T8F b\?&3,%0*!#%!')*!=**.&%$!#1!L*%#+#?(!Q.&3*/(!,%3!Q0#/.&#%(!4L*%#+#?(!
&%C*/'*>/,'*(<!U!̂ ,%$*/#?(!S&-3!R%&+,-(!4e#/')*/%!J/*-,%3<!g/3*/!677`Fc!!4677E><F!T'%$+(%"!
>%(-,"1!F")&%'"*("$!B3("79!4eJdR<F!!R00*((*3!,'!
)''.ZjjAAAF3#*%&F$#CF?=j%&*,j&%C*/'*>/,'*(u,Yu/*>/,%3*3u677EF.31F.31!#%!6;(' !R?$?('!
67;OF!

;TEF bR%&+,-!G/,&%&%$!U!R!/*C&*A!,%3!0#++*%',/@!#%!0?//*%'!./,0'&0*Fc!4;EE7<F!
:/#0**3&%$(!#1!,!Q@+.#(&?+!#/$,%&(*3!>@!V%&C*/(&'&*(!M*3*/,'&#%!#1!R%&+,-!S*-1,/*!
4VMRS<2!6XU6T') !Q*.'*+>*/!;E8E2!",+> /&3$*2!VWF!VMRS2!VWF!

;87F b"#3*!#1!*')&0(!,%3!,%&+,-!A*-1,/*Fc!!4677O,<F!M'%-1!B//'7&,$&'"!'0!@''/!,"1!
,8#,%&#*/!4SRfR<F!!R3#.'*3!,'!')*!SRfR!:-*%,/@!Q*((&#%!#1!e#C*+>*/!677O2!Q,%!k#(v2!
"#(',!P&0,F!

;8;F !b\?&3*-&%*(!#%!')*!,00*.',%0*!#1!(*&a*3!#/!0#%1&(0,'*3!,%&+,-(Fc!4677O><!M'%-1!
B//'7&,$&'"!'0!@''/!,"1!,8#,%&#*/ !4SRfR<F!!R3#.'*3!,'!')*!SRfR!:-*%,/@!Q*((&#%!#1!67')!
e#C*+>*/!677O2!Y8')!R%%?,-!]**'&%$2!Q,%!k#(v2!"#(',!P&0,F!!R00*((*3!,'!
)''.ZjjA&-3./#F'A@0/#((a##F#/$jQj77P*1j]&(0*--,%*#?("#%'*%'(j36TYF)'+!&%!R./&-!67;OF!

;86F !bP*(.#%(&>-*!P*./#3?0'&C*!],%,$*+*%'Z!\?&3&%$!:/&%0&.-*(c!4677Y<F!M'%-1!
B//'7&,$&'"!'0!@''/!,"1!,8#,%&#*/ !4SRfR<F!!R00*((*3!,'!
)''.ZjjAAAFA,a,F#/$j*')&0(j0#%(*%(?(F.312!&%!],@!677XF!
!
!



!!
!

!"#$%&"'()*+%,"*-%#./'0+.'12&3%*'4'5#%67"--8'("9&)%&:';<=>8'' ?%3"'CB'

!

;8OF bR!$?&3*!'#!')*!>&#(*0?/&'@!,%3!)?(>,%3/@!(',%3,/3(!/*K?&/*3!1#/!')*!(,1*!,%3!
/*(.#%(&>-*!+,%,$*+*%'!#1!*B!(&'?!.#.?-,'&#%(!#1!,+.)&>&,%(c!!46778<F!G)*(*!(',%3,/3(!,/*!
>,(*3!?.#%!')#(*!/*.#/'*3!&%!')*!./#0**3&%$(!#1!')*!"DQ\jSRfR!R+.)&>&,%!dB!(&'?!
"#%(*/C,'&#%!:-,%%&%$!S#/=()#.2!d-!L,--*2!:,%,+,2!;6U;Y')!M*>/?,/@!677XF!!R00*((*3!#%!
6E') !k?-@!67;O!,'!
)''.ZjjAAAF,+.)&>&,%,/=F#/$j.31jN?(>,%3/@jR{67$?&3*{67'#{67)?(>,%3/@{67,%3{67
>&#(*0?/&'@{67(',%3,/3({671#/{67,+.)&>&,%(F.31!

;8`F bdV!fgg!JelVJPH!67;;!^g5:NJeRPJR!U!R!/*C&*A!#1!')*!=**.&%$!#1!A),-*(!,%3!
3#-.)&%(!&%!0,.'&C&'@!&%!')*!d?/#.*,%!V%&#%!,%3!d"!^&/*0'&C*!;EEEj662!/*-,'&%$!'#!')*!=**.&%$!
#1!A&-3!,%&+,-(!&%!a##(Fc!!!M+,-(!,"1!C'-6+&"!;'"/(%),$&'"!<'7&($9 !4S^"Q<!1#/!')*!d?/#.*,%!
0#,-&'&#%!de^"R:!&%!,((#0&,'&#%!A&')!')*!D#/%!M/**!M#?%3,'&#%F!!R00*((*3!,'!
444:417/:'%3J/#.*&//&'"/g.&"J #$gC'-6+&",%&,g2(6'%$:610!#%!66%3!R./&-!67;OF!

;8YF bR!0#+.-*'*!$?&3*!'#!?(&%$!')*!f##!dB)&>&'!l?&0=!R?3&'!:/#0*((!4fdlR:<!h!f##!
dB)&>&'!l?&0=!R?3&'!:/#0*((9!R?3&'&%$!'*//*('/&,-!+,++,-!*B)&>&'(cF!!M'%-1!<'7&($9!0'%!$+(!
N%'$(7$&'"!'0!B"&*,-/!4SQ:R2!677Y<F!

!
!

D##=(Z!

;F R..-*>@!]"2!"?((*%!L2!\,/0v(!52!5,+>*/'!5R2!G?/%*/!kF!46778<F!Q'"3!1&/$,"7(!$%,"/6'%$!,"1!4(-0,%(!
'0!0,%*!,"&*,-/ F!S,--&%$1#/3Z!"RDJF!

6F RRGR2!6777F!!R%&+,-!G/,%(.#/','&#%!R((#0&,'&#%F!A,"#,-!0'%!$+(!G%,"/6'%$,$&'"!'0!Q&)(!B"&*,-/2!6%3!
*3F!P*3)&--Z!N,//&(!R((#0&,'*(!5&+&'*3!

OF \/*$#/@!e\F!4677`<F!N+9/&'-'39!,"1!.(+,)&'#%!'0!,"&*,-!/#00(%&"3F!!V%&C*/(&'&*(!M*3*/,'&#%!#1!R%&+,-!
S*-1,/*!4VMRS<F!D-,0=A*--!:?>-&()&%$F!

`F A,",3(*("$!,"1!4(-0,%(!'0!0,%*!,"&*,-/! W!G+(!YPBM!D,"1.''5 F!4;E88<F!G)&/3!*3&'&#%F!D,&--&*/*!
G&%3,--2!5#%3#%F!

YF P**(!:RF!!467;;<F!B"!&"$%'1#7$&'"!$'!@''!.&'-'39!,"1!*,",3(*("$ F!!S&-*@!D-,0=A*--!:?>-&()&%$F!
XF ],.-*!G52!:*/3?*!D]F!467;O<F!!b''!B"&*,-!M(-0,%( F!!Q./&%$*/F!
TF ]*--#/!^k2!:,''*/(#% UW,%*!d!o!Q',11#/3!WkF!4677E<!G+(!<7&("7(/!'0!,"&*,-!4(-0,%(F!S&-*@!D-,0=A*--2!

gB1#/32!VWF!
8F ]0R/')?/!QF!4;EEX<F!K($(%&",%9!*,",3(*("$!'0!$'%$'&/(/!,"1!$#%$-(/F!D-,0=A*--!Q0&*%0*!5'3F!
EF FE'$&7!B"&*,-/!W!,!)($(%&",%9!+,"1.''5:!!B!7'--(7$&'"!'0!,%$&7-(/!0%'*!K($(%&",%9!G(7+"&7&,"F!4;EEY<F!

L*'*/&%,/@!5*,/%&%$!Q@('*+(!"#F2!J%0F!VQRF!
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