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The Wolfhound Lite cell phone detector unit is a multi-band receiver controlled by an on-board processor 
which continuously scans up-link channels for multiple air interface technologies and frequency bands, in 
North America, the European Union, Asia and Australia.  

The Wolfhound Lite comes in two versions. One of them is for North American and the other for 
European/Asian/Australian frequency bands as summarized in Table 1: 

!"#$%&'(&)*%+,%-./&0"-12&34*&56%&574&8%*294-2&43&:4$364,-1&;95%&

AAiirr  IInntteerrffaaccee  FFrreeqquueennccyy  BBaanndd  ((MMHHzz))  

North America 

GSM-850,  GSM-900, 
CDMA, Cellular 

824-849 

890-915 

GSM-1900 / PCS-1900 1850-1910 

E.U./Asia/Australia 

E-GSM-900 880-915 

GSM 1800 (DCS-1800) 1710.2-1784.8 

WCDMA/UMTS 1920-1980 

!

The Wolfhound Lite receiver uses a square-law detector. It can detect RF power in multiple cell phone 
channels simultaneously. The receiver output is proportional to the output of the detector, which is used 
to drive one or more of the following indicators: 

1. Instantaneous Signal Level bar chart 
2. Maximum Hold value bar chart 
3. Integral Vibrator Alert 

 
The Wolfhound Light unit may be used either single-handed or belt-mounted by its integral clip. The unit 
has an antenna input port (SMA jack) for receiving RF signals from one of the two types of multi-band 
external antennae discussed later in this manual (see antenna 1 and antenna 2 below). The unit is 
controlled via its keyboard which has three buttons (B1, B2, B3) as indicated by labeled arrows in the left 
half of Figure 1. The bottom surfaces of the unit appear on the right half of Figure 1 
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)9<,*%&'(&:4$364,-1&;9<65&=-95&>!4?&"-1&04554@A&

-+%3,&4566$7%8&
4+1%)(!2!*5,6*!#!75,8,1)#75!,9!85(!:,&95,%$;!<+8(!%$+8!#$;!#==(**,)+(*!#*!*5+77(;>!

&&

)9<,*%&B(&&:4$364,-1&,-95&"-1&"..%224*9%2&

?5(!:,&95,%$;!<+8(!7#=@#1(!*5+7*!6+85!85(!9,&&,6+$1!+8(A*>!

:,&95,%$;!<+8(!%$+8!
BA$+;+)(=8+,$#&!C$8($$#!
B78+,$#&!D,'()8!C$8($$#!
CD!!D5#)1()!9,)!<+85+%A!E,$!F!G,&8!H(=5#)1(#I&(!J#88()+(*!
?6,!K2L!F!G,&8!<+85+%A!E,$!H(=5#)1(#I&(!J#88()+(*!
0(&+=#$M!I)+(9=#*(!K6+85!*(=%)(!&,=@!#$;!@(N*L!
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90:;<02.1&:7+%&2.-!&1=4)/->!-0.&
C!75,8,1)#75!,9!85(!:,&95,%$;!<+8(!%$+8!#77(#)*!+$!4+1%)(!-.!?5(!%$+8!5#*!#!A,$,=5),A(!B)1#$+=!<PQ!
KB<PQL!;+*7&#N!7#$(&!#$;!#!3RI%88,$!@(N7#;.!!

0:=1&17,6$"?&>"*%$&
?5(!:,&95,%$;! <+8(! %$+8! +*! 7,6()(;! IN! 7)(**+$1! 85(! SJ-T! I%88,$! ,$! 85(! %$+8! @(N7#;! K*((! 4+1%)(! -L.!
:5($!85(!%$+8! +*!7,6()(;R%7U!85(!B<PQ!;+*7&#N!6+&&!A,A($8#)+&N!*5,6!85(!*8#)8+$1!*=)(($!*8#)8+$1!85(!
JGV!&,1,!K*((!4+1%)(!3L.!

)9<,*%&C(&:4$364,-1&;95%&04459-<&D.*%%-&

4,&&,6+$1!85(!A,A($8#)N!;+*7&#N!,9!85(!*8#)8+$1!*=)(($U!85(!%$+8!6+&&!*(88&(!8,!+8*!A,$+8,)+$1!A,;(!,9!
,7()#8+,$!#$;!6+&&!;+*7&#N!85(!;(8(=8(;!*+1$#&!I#)R=5#)8!!#$;!,85()!1)#75+=!,IW(=8*U!#*!*(($!+$!4+1%)(!O>!

!

)9<,*%&E(&:4$364,-1&F;GH&I4-954*9-<&D.*%%-&>"$$&39%$12&192?$"/%1A&

?5(!=,A7&(8(!&+*8!,9!1)#75+=!,IW(=8*!85#8!A#N!I(!;+*7&#N(;!,$!85(!%$+8!B<PQ!;+*7&#N!+*!!K*((!85(!#)),6*!
$%AI()(;!)(*7(=8+'(&N!+$!4+1%)(!OL>!
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-. :,&95,%$;!<+8(!%$+8!+=,$!K6+&&!I(!;+*7&#N(;!#*!&,$1!#*!85(!;(8(=8(;!*+1$#&!&('(&!(X=((;*!85(!7)(R
*(8!'#&%(!,9!85(!?5)(*5,&;!<('(&U!65+=5!=#$!I(!*(8!8,!#$N!+$8(1()!-!85),%15!FL!

2. E$*8#$8#$(,%*!V+1$#&!<('(&!!J#)RD5#)8!K:5+8(L!

3. V=#&(!K:5+8(U!H#$1+$1!YR-YL!

O. "#X+A%A!Z,&;!G#&%(!J#)!D5#)8!K[)#NL!

&

&

:7+@753A-'*&/%B@"CD%"#$%&E&F'$+&G"++%C?&
?5(!:,&95,%$;!<+8(!%$+8!+*!7,6()(;!IN!#!*+$1&(!F!G,&8!H(=5#)1(#I&(!<+85+%ARE,$!J#88()N!65+=5!6+&&! &#*8!
9,)!#8! &(#*8!\!5,%)*!,9!=,$8+$%,%*!%*(.!?5(!%$+8! +*!*5+77(;!6+85!86,!*%=5!I#88()+(*!#$;!#$!CD!D5#)1()!!
=#7#I&(!,9!=5#)1+$1!86,!;(7&(8(;!I#88()+(*!*+A%&8#$(,%*&NU!+$!#I,%8!3./!5,%)*.!

J",594-K& &

?5(!:,&95,%$;! <+8(! %$+8! +*! ;(*+1$(;! 8,! ,7()#8(! 6+85! <+85+%ARE,$! )(=5#)1(#I&(! I#88()+(*! ,$&N.! B85()!
8N7(*!,9!I#88()+(*!*5,%&;!$,8!I(!%*(;.!!

4=!2>&

>'H%C7*D&26&
?,!7,6()!85(!%$+8!U!9,&&,6!*8(7*!-!85),%15!O!I(&,6>!

-. H(A,'(!85(!I(&8!=&+7!IN!*&+;+$1!+8!,99!#*!*(($!+$!4+1%)(!/!I(&,6.!

2. H(A,'(!85(!I#88()N!!=,'()!K*((!4+1%)(!]!I(&,6L.!

3. P$1#1(!85(!!F!G,&8!I#88()N!8,!85(!I#88()N!=,$$(=8,)!#$;!7%*5!85(!I#88()N!+$8,!85(!I#88()N!
=,A7#)8A($8.!"#@(!*%)(!85(!S^T!8()A+$#&!,9!85(!I#88()N!A#8(*!6+85!85(!8()A+$#&!,9!85(!%$+8!
A#)@(;!S^T.!!D&,*(!85(!I#88()N!=,A7#)8A($8!=,'()!#$;!)(R+$*()8!85(!I(&8!=&+7.!

O. ?%)$!%$+8!,$!IN!7)(**+$1!85(!SJ-T!I%88,$!K*((!4+1%)(!-L!,$!85(!@(NI,#);!8,!,I8#+$!85(!
",$+8,)+$1!V=)(($.!
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)9<,*%&L(&M%@489-<&0%$5&J$9?&

!

)9<,*%&N(&M%@489-<&0"55%*/&J48%*&

:5+&(!85(!%$+8!+*!+$!85(!",$+8,)+$1!V=)(($!*8#8(U!7)(**+$1!85(!SJ2T!I%88,$!)(7(#8(;&N!6+&&!=N=&(!85(!B<PQ!
Q+*7&#N!*=)(($*!85),%15!85(!9,&&,6+$1!*8#8(*>!

0)(**!SJ2T!,$=(>! 8,!1(8!SO9#*"54*T!*=)(($!

0)(**!SJ2T!86+=(>! 8,!1(8!S!6*%264$1&;%8%$T!*=)(($!

0)(**!SJ2T!85)((!8+A(*>! ! 8,!1(8!SD5%"$56&I41%T!*=)(($!

0)(**!SJ2T!9,%)!8+A(*>! ! SP*41,.5&Q-34*@"594-T!*=)(($!

:5+&(!85(!%$+8!+*!+$!#$N!,$(!,9!85(!#I,'(!9,%)!*8#8(*U!!7#%*+$1!!9,)!/!*(=,$;*!6+&&!#%8,A#8+=#&&N!)(8%)$!85(!
B<PQ!8,!85(!",$+8,)+$1!V=)(($!K*((!4+1%)(!O.L.!

F7#C"+'C&IB+7J"+7'*K&
-. V8#)8+$1!+$!85(!",$+8,)+$1!V=)(($!K*((!4+1%)(!OL!7),=((;!#*!9,&&,6*>!
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2. P$8()!SO9#*"54*T!*=)(($!IN!7)(**+$1!SJ2T!,$=(!

3. 7)(**!SJ3T!,$=(!85($!SJ2T!,$=(!8,!1(8!SO9#*"54*&F-T!+$;+=#8+,$!,$!85(!B<PQ!

O. 7#%*(!9,)!/!*(=,$;*!8,!#&&,6!85(!%$+8!8,!)(8%)$!8,!85(!",$+8,)+$1!V=)(($!

?,!;(#=8+'#8(!85(!G+I)#8,)U!*+A7&N!)(7(#8!*8(7*!-!85),%15!3U!8,!,I8#+$!SO9#*"54*&F33T!+$;+=#8+,$!,$!85(!
B<PQ.!

!@C%,@'$8&:%J%$&4%++7*DK&
-. V8#)8+$1!+$!85(!",$+8,)+$1!V=)(($!K*((!4+1%)(!OL!7),=((;!#*!9,&&,6*>!

2. 7)(**!SJ2T!86+=(!8,!($8()!85(!S!6*%264$1&;%8%$T!*=)(($!

3. 7)(**!SJ3T!,$=(!85($!7)(**!SJ2T!#*!A#$N!8+A(*!#*!$((;(;!8,!*(8!85(!?5)(*5,&;!<('(&!8,!85(!
;(*+)(;!'#&%(!+$!85(!-RF!)#$1(!

O. 7#%*(!9,)!/!*(=,$;*!8,!#&&,6!85(!%$+8!8,!)(8%)$!8,!85(!",$+8,)+$1!V=)(($!

?5(!G+I)#8,)!6+&&!#=8+'#8(!65($!85(!;(8(=8(;!*+1$#&!&('(&!(X=((;*!85(!7)(R*(8!?5)(*5,&;!<('(&!

4+%"$+@&L'8%&IB+7J"+7'*&
-. V8#)8+$1!+$!85(!",$+8,)+$1!V=)(($!K*((!4+1%)(!OL!7),=((;!#*!9,&&,6*>!

2. 7)(**!SJ2T!85)((!8+A(*!8,!($8()!85(!SD5%"$56&I41%T!*=)(($!

3. 7)(**!SJ3T!,$=(!85($!7)(**!SJ2T!,$=(!8,!,I8#+$!SD5%"$56&I41%&F-T!+$;+=#8+,$!,$!85(!B<PQ!

O. 7#%*(!9,)!/!*(=,$;*!8,!#&&,6!85(!%$+8!8,!)(8%)$!8,!85(!V8(#&85!",;(!V=)(($.!E$!85(!V8(#&85!",;(U!
85(!B<PQ!6+&&!I(!;+*7&#N+$1!#!*A#&&!1)#N!*`%#)(!A,'+$1!I#=@!#$;!9,)85!#&,$1!85(!&($185!,9!85(!
;+*7&#N!7#$(&!a!*((!4+1%)(!_L!

!

)9<,*%&R(&F;GH&D.*%%-&9-&D5%"$56&I41%&

!

?,!;(#=8+'#8(!V8(#&85!",;(U!*+A7&N!)(7(#8!*8(7*!-!85),%15!3U!8,!,I8#+$!SD5%"$56&I41%&F33T!+$;+=#8+,$!,$!
85(!B<PQ.!

>C'85B+&-*('C3"+7'*&4BC%%*&
-. V8#)8+$1!+$!85(!",$+8,)+$1!V=)(($!K*((!4+1%)(!OL!7),=((;!#*!9,&&,6*>!
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2. 7)(**!SJ2T!9,%)!8+A(*!8,!,I8#+$!SP*41,.5&Q-34*@"594-&O%*294-&'(SCT!;+*7&#N(;!,$!85(!B<PQ.!

3. 7)(**!SJ3T!,$=(!85($!SJ2T!,$=(!8,!,I8#+$!85(!)(1+,$#&!+$;+=#8+,$>!S=DTT!,)!SG=T.!

O. 7#%*(!9,)!/!*(=,$;*!8,!#&&,6!85(!%$+8!8,!)(8%)$!8,!85(!",$+8,)+$1!V=)(($!

!

L'*7+'C7*D&)%$$&>@'*%&2,%&7*&/%"$A!73%&
4,)!A,$+8,)+$1!,)!*($*+$1!=(&&!75,$(!%*(U!,I*()'(!85(!*+1$#&!&('(&!I#)!=5#)8!K:5+8(L!+$!85(!",$+8,)+$1!
V=)(($.!

L'*7+'C7*D&L"M7353&<'$8&F"$5%&
?5(!%$+8!A,$+8,)*!H4!*+1$#&!&('(&*!+$!)(#&!8+A(!#$;!;+*7&#N*!,I*()'(;!&('(&*!!%*+$1!#!:5+8(!J#)!D5#)8!!+$!
85(!",$+8,)+$1!V=)(($!K*((!4+1%)(!OL.!!?5(!%$+8!#&*,!=,$8+$%,%*&N!%7;#8(*!#$;!;+*7&#N*!85(!&#*8!"#X+A%A!
Z,&;! '#&%(! #*! #! [)#N! J#)! D5#)8! K*((! 4+1%)(! OL! 9,)! #*! &,$1! #*! 85(! =%))($8! *+1$#&! &('(&! 9#&&*! I(&,6! 85(!
)(=,);(;!"#X+A%A!Z,&;!'#&%(.!E9!#!*+1$#&!&('(&!K:5+8(L!+*!*(($!I%8!$,!A#X+A%A!&('(&!I#)!=5#)8!K[)#NL!+*!
;+*7&#N(;U! 85(! =%))($8! *+1$#&! &('(&! 5#*! (X=((;(;! 85(!"#X+A%A!Z,&;! '#&%(! #$;! +8!6+&&! I(! )(1+*8()(;! +$!
A(A,)N!#*!85(!$(6!"#X+A%A!Z,&;!'#&%(.!

L"7*+%*"*B%&"*8&!C'5#$%,@''+7*D&
?5(!%$+8!I#88()+(*!#)(!=5#)1(;!IN!#88#=5+$1!85(A!K,$(!,)!86,!#8!#!8+A(L!8,!85(!CD!D5#)1()!,%87%8K*L!#$;!
7&%11+$1! 85(! CD! D5#)1()! 8,! #! 7,6()! ,%8&(8.! ! ?5(! CD! D5#)1()! +*! =#7#I&(! ,9! =5#)1+$1! ,$(! ,)! 86,! 9%&&N!
;(7&(8(;!I#88()+(*! +$!#I,%8!3./!5,%)*.! E9!85(!%$+8!6+&&!$,8!8%)$!,$!#98()!SJ-T!+*!7)(**(;U!85(!&+85+%AR+,$!
I#88()+(*!5#'(!8,!I(!)(R=5#)1(;.!
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N578%$7*%,&('C&06+73"$&47D*"$&/%B%6+7'*&2,7*D&=M+%C*"$&I*+%**",&
:,&95,%$;! <+8(! %$+8b*! PX8()$#&! C$8($$#! 0,)8! K*((! 4+1%)(! \L! ,99()*! 85(! 9&(X+I+&+8N! 8,! %*(! 86,! ;+99()($8!
#$8($$#*U!;(7($;+$1!,$!%*()!$((;*.!?5(!86,!#$8($$#*!#)(>!

• #! A%&8+RI#$;! ,A$+;+)(=8+,$#&! #$8($$#! ! 65+=5! +*! ;+)(=8&N! =,$$(=8(;! 8,! #$;! A(=5#$+=#&&N!
*%77,)8(;!IN!85(!%$+8!(X8()$#&!7,)8!!KC$8($$#!-!R!!*((!4+1%)(!-Y!I(&,6L.!

• #!A%&8+RI#$;!!D,'()8!C$8($$#!!65+=5!A#N!I(!!6,)$!#*!#!7($U!#$;!=,$$(=8(;!8,!85(!%$+8!(X8()$#&!
7,)8!'+#!!*('()#&!9((8!,9!!=,#X+#&!!=#I&(!!=,A7)+*+$1!85(!#$8($$#!#**(AI&N!KC$8($$#!2!R!!*((!4+1%)(!
-3!I(&,6!L.!!

?5(! %$+8b*! *+1$#&! *($*+8+'+8N! +*! ;(8()A+$(;! IN! 85(! 7()9,)A#$=(! ,9! 85(*(! (X8()$#&! #$8($$#K*L! 65+=5!
=,$'()8!85(!+$=+;($8!H4!7,6()!+$8,!(&(=8)+=#&!*+1$#&*.!?,6#);!85+*!($;U!!85(!%*()!$((;*!8,!I(!=,$*=+,%*!,9!
)(`%+)(A($8*! 9,)! 1,,;! *+1$#&! )(=(78+,$.! ?5(! %$+8b*! (X8()$#&! #$8($$#! ! 7,)8! KV"C! 9(A#&(! =,$$(=8,)L! +*!
&,=#8(;!#8!85(!($;!,9!85(!%$+8!#6#N!9),A!85(!@(N7#;!#*!*(($!+$!4+1%)(!\>!

!

 
 

)9<,*%&U(&:4$364,-1&;95%&,-95&7956&GV5%*-"$&T-5%--"&P4*5&

 
!?5(!:,&95,%$;!<+8(!)(=(+'()!%$+8!#&()8*! 85(!%*()!,9! 85(!(X+*8($=(!,9!;(8(=8(;!H4!($()1N!IN!(+85()!85(!
B<PQ!!,)!IN!85(!G+I)#8,)!#&,$(!9,)!*8(#&85.!?5(!%*()!=#$!A#@(!7()9,)A#$=(!8)#;(,99*!IN!A#$#1+$1!85(!
,77,*+$1!!)(`%+)(A($8*!,9!*8(#&85!#$;!1,,;!*+1$#&!)(=(78+,$U!!65+=5!#)(!&+*8(;!+$!?#I&(!2>!
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!"#$%&B(&M%+,9*%@%-52&34*&D5%"$56&"-1&W441&D9<-"$&M%.%?594-&

D5%"$56& W441&D9<-"$&M%.%?594-&

6(#)!85(!%$+8!$(X8!8,!
,$(b*!=&,85+$1!K5($=(!
I,;NL!

c((7!%$+8!#6#N!9),A!&#)1(!=,$;%=8+$1!*%)9#=(*!65+=5!
8($;!8,!*5,)8!,%8!8#$1($8+#&!=,A7,$($8!,9!(&(=8)+=!9+(&;*!
K85+*!+$=&%;(*!85(!5%A#$!I,;NL.!

c((7!%$+8!,%8!,9!*+158! ?5(!%$+8!*5,%&;!5#'(!3]Y!;(1)((!%$R,I*8)%=8(;!'+(6!+$!
85(!)(1+,$!,9!*7#=(!I(+$1!A,$+8,)(;.!

C',+;!($=&,*+$1!%$+8!+$!,85()!,IW(=8*U!+$!7#)8+=%&#)!,IW(=8*!
6+85!=,$;%=8+$1!,)!($()1N!;+**+7#8+$1!*%)9#=(*!

 
From the stealth perspective, the user would prefer to wear the unit next to one's clothing (hence 
body) and the unit would be kept out of sight or perhaps covered. Placement of the unit should 
be chosen to help achieve not only stealth but also to maintain optimum sensitivity to the unit's 
Vibrator Alert. From the optimum signal detection perspective, Antenna 1 (and the unit) or 
Antenna 2 (by itself)1 should maintain maximum height from floor in order to have direct line-
of-sight view to most objects above the floor space,  be oriented vertical to the floor, be away 
from any conducting objects and if possible, be at arm’s length from the user's body as well.  
 
Generally, the unit will exhibit maximum sensitivity to sources oriented within direct line-of-
sight of  Antennas1 or 2. For optimal antenna performance keep the antenna(s) at least one foot 
(but preferably more) away from large metal or conducting obstructions or surfaces (this 
includes human bodies, as well as reflecting metal walls, heavy steel structural elements, metal-
wire screens, etc.). The reason for this is mainly the scattering of Electromagnetic waves by 
conducting objects between source and the receiver, the attenuation of incident Electromagnetic 
waves by the user's own body, and the human body's tendency to short out electric fields at the 
air-to-skin boundary.  Antennas 1 or 2 should NEVER be contained by bags or other kinds 
of enclosures made of metal, carbon or other RF energy absorbing or shielding materials; 
doing so will seriously limit the unit's performance. When deployed with Antenna 2, the unit 
itself may be contained by an enclosure of any kind of material (including conductive) or shape 
as long as Antenna 2 is not. The use of the two alternative antennas  is discussed  in greater detail  
below: 

I*+%**"&O&P03*787C%B+7'*"$Q&
?5+*!#$8($$#U!!*(($!+$!4+1%)(*!FU!-Y#U!-YIU!-Y=!I(&,6U!!+*!A,%$8(;!;+)(=8&N!,$!85(!(X8()$#&!#$8($$#!7,)8!
KV"C!8N7(!=,$$(=8,)L!,9!85(!%$+8.!?5(!,A$+;+)(=8+,$#&!#$8($$#!*5,%&;!#&6#N*!I(!,)+($8(;!'()8+=#&!8,!85(!
9&,,)!7&#$(!K,)U!5,)+d,$L!9,)!,78+A#&!)(=(78+,$.!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1! C$8($$#!2#**(AI&N!+$=&%;(*!*('()#&!9((8!,9!=,#X+#&!=#I&(!8()A+$#8(;!IN!#$!V"C!=,$$(=8,)!K*((!4+1%)(!-3L.!
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The Wolfhound Lite unit itself may be deployed in three different orientations, while having 
Antenna 1 oriented vertical, as follows: 
 

1. Belt-Mounted : unit upright,  OLED facing the ceiling plane (see Figure 10a) 
2. Hand-Held:  keypad end down, external port up (see Figure 10b) 
3. Table-Top:  unit flat on its side (see Figure 10c) 

 

 
 

)9<,*%'S(&0%$5YI4,-5%1&>"AZ&["-1Y[%$1&>#A&"-1&!"#$%Y!4?&>.A&F*9%-5"594-2&

I*+%**"O&&>%C('C3"*B%&)'*,78%C"+7'*,&&
When the unit is used with this antenna, the user needs to pay attention to the trade-off between 
the opposing requirements of stealth and good reception (see Table 2 above). When the unit is 
Belt-Mounted (see Figure 10a), it is worn on one's side using the belt-clip provided on the flat 
side of the unit opposite to the side carrying the BVS logo. Clipping the Wolfhound Lite unit on 
the user's Left side will leave the user an unobstructed view to the sources facing the user, while 
clipping the unit on the Right side will block signals from the same sources, as depicted in Figure 
11: 
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Thus, when used with Antenna 1 the unit should be worn on the Left side, in order to avoid 
inadvertently placing  Antenna 1 in the “shadow” of the user's own body and/or the unit itself 
(see Figure 11). Wearing the unit on the Right side, the user  may still detect reflected or 
scattered signals from the same source but they will undoubtedly be lower in intensity. This 
means that the unit will exhibit considerably lower sensitivity to sources blocked by the wearer’s 
body. 
 
 
   
 
 
 
 
!
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I*+%**"&R&P06+7'*"$Q&
?5(!%*(!,9!85(!,78+,$#&!D,'()8!C$8($$#!K*((!4+1%)(!-2L!A((8*!85(!*8(#&85!)(`%+)(A($8*!65+&(!#&&,6+$1!
85(!%*()!'+)8%#&&N!%$&+A+8(;!9)((;,A!+$!,)+($8+$1!#$;!7,*+8+,$+$1!85(!:,&95,%$;!<+8(!%$+8.! E$!;,+$1!*,U!
85+*! #$8($$#! (99(=8+'(&N! #&&,6*! 85(! %*()! 8,!A((8! I,85! *8(#&85! #$;! *+1$#&! )(=(78+,$! )(`%+)(A($8*! K*((!
?#I&(! 2! #I,'(L! 6+85,%8! 5#'+$1! 8,! =,A7),A+*(! ,$(! 9,)! 85(! ,85().! D,$*+;()#8+,$*! ,9! ,78+A%A! *+1$#&!
)(=(78+,$!;+*=%**(;! #I,'(! #77&N! 8,! 85+*! #$8($$#! #*!6(&&.! ! [($()#&&NU! 85+*! #$8($$#!6+&&! 7()9,)A!I(88()!
85#$!C$8($$#!-!#*!&,$1!#*!+8!+*!$,8!,I*8)%=8(;!#$;!+*!7&#=(;!5+15()!85#$!6#+*8!&('(&!9),A!85(!9&,,)!7&#$(.!

!

)9<,*%&'B(&F?594-"$&T-5%--"&BK&&J48%*5&>#/&952%$3&"-1&.4--%.5%1&54&,-95A&

?N7+=#&&NU!C$8($$#!2!*5,%&;!I(!6,)$!#8!=5(*8!&('(&!K*((!75,8,*!%$;()!S?6,RV8(7!Q(7&,NA($8!,9!C$8($$#!
2T!I(&,6LU!,)!#*!5+15!#*!7,**+I&(U!,)+($8(;!'()8+=#&&N!K,)!$(#)&N!*,L!+$!,);()!8,!A#X+A+d(!7()9,)A#$=(!,9!
85(! #$8($$#.! E$;(7($;($8! ,9! 85(! &,=#8+,$! ,9! C$8($$#! 2U! 85(! :,&95,%$;! <+8(! %$+8! =#$! I(! 7&#=(;!!
#$N65()(U! #*! &,$1! #*! +8! =#$! I(! =,$$(=8(;! 8,! 85(! V"C! A#&(! FY! ;(1)((! =,$$(=8,)! 8()A+$#8+$1! 85(!
C$8($$#!2! #**(AI&N! =#I&(.! E9! ;(*+)(;U! 85(!%$+8! =#$!I(! ($=&,*(;! +$! #$N! @+$;!,9! ($=&,*%)(K*L! #*! &,$1! #*!
C$8($$#2! ! +8*(&9! +*! $,8.! [($()#&&NU! 85(! %*()! *5,%&;! I(! #6#)(! ,9! 85(! *+1$#&! #88($%#8+,$! =#%*(;! IN! 85(!
I&,=@#1(!,)!S*5#;,6T!,9!85(!%*()e*!,6$!I,;N!#$;!,85()!,I*8)%=8+,$*U!#*!;(7+=8(;!+$!4+1%)(!--!K#I,'(L!
9,)!85(!=#*(!,9!C$8($$#!-.!!
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!"#$%&>!f$6+$;!g!),%8(!C$8($$#!2!=#I&(!'+#!=,&&#)!,)!=&,85+$1>!

!

!

!

!"#$%'>!D&+7!%$+8!8,!I(&8U!=,$$(=8!#$8($$#!=,$$(=8,)!8,!%$+8!#$;!=,'()!%$+8!9,)!*8(#&85>!

J",594-K& &

?5(!(X8()$#&!#$8($$#!=,$$(=8,)!*5,%&;!I(!6"-1Y59<65%-%1&4-$/!8,!85(!%$+8!V"C!7,)8.!f*(!,9!#!6)($=5!
9,)! 85+*! 7%)7,*(! =#$! )(*%&8! +$! ;#A#1(! 8,! 85(! %$+8! 5,%*+$1! #$;h,)! 85(! (X8()$#&! 7,)8U! 5($=(! $%&&! 85(!
7),;%=8!6#))#$8N.!


