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!
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gI+'+ x "4!%I+!-%%'"9$%+, xi "4!%I+ ith ",4%-,1+, w "4!%I+!H+"@I%B!-,/!b!"4!%I+!9"-42!

7"@$'+!k! !4I&H4!-!'+6'+4+,%-%"&,!&:!I&H!%I+!-*@&'"%I5!H&'L4B! ! %I+!6&",%4! ",!%I+!@'-6I!-'+!
%I+!-%%'"9$%+4!-,/!-'+!1&*&'+/!-11&'/",@!%&!%I+!1*-44!%I+G!9+*&,@!%&!Yc4$B!3I-,@!+%!-*2!CEEh]2!!

!

[0;2/6%Y%)64/696-.?.0,-%,P%?%#244,/.%K6<.,/%G?<:0-6%70-6?/%P2-<.0,-%%!

gI+'+!H1B!H2B!-,/!H3! -'+! %I'++!/"::+'+,%!IG6+'!6*-,+4!-,/!w! '+6'+4+,%4! %I+!/"4%-,1+! %I-%!
4+6-'-%+4!%I+!6&",%4!:'&5!%I+!IG6+'!6*-,+2!8I+!&6%"5$5!H&$*/!9+!H32!



! !!il!

G?/O,5%G,C679%,->70-6%4/6C0<.,/9%

7&'! -,G! 4+X$+,1+! &:! +F+,%4! %I-%! 1-,! 9+! 5&/+*+/! -4! -! 4%&1I-4%"1! 6'&1+44B! %I"4! -*@&'"%I5!
+56*&G4!%I+!6&H+'!&:!Q-'L&F!5&/+*4!%&!&6%"5-**G!6'+/"1%!%I+!,+J%!4G59&*!",!-,G!4%&1I-4%"1!
4+X$+,1+!!Y0-4B!3&&L!+%!-*2!CEEC]2!

8I+!-*@&'"%I5!:"'4%!9$"*/4!-!%'++!%I-%!L++64!%'-1L!&:!%I+!/"::+'+,%!4G59&*4!-,/!%I+"'!,$59+'!
&:! &11$''+,1+42! 8I+,B! "%! 1-*1$*-%+4! %I+! +41-6+! 1&$,%4B! 6'&9-9"*"%"+4! -,/! 45&&%I",@! &:!
$,&94+'F+/! +F+,%42! ! 8I+! *+-',+'! "4! @"F+,! -! %'-",",@! 4+X$+,1+! &:! 4G59&*4B! -,/! 9-4+/! &,! -!
1&,%+J%B!"%!6'+/"1%4!%I+!,+J%!4G59&*2!7&'!-,G!1&,%+J%!:'&5!-,!-*6I-9+%B!"%!4I&$*/!@+,+'-%+!-!
1&,/"%"&,-*!6'&9-9"*"%G!/"4%'"9$%"&,!%&!6'+/"1%!-!4G59&*!a!9-4+/!&,!%I+!1&,%+J%!ctx2!!

)-1I!1&,%+J%!"4!1&,4"/+'+/!-4!-!4+%!&:!-!:","%+!4%-%+!5-1I",+2!Q&F",@!:'&5!&,+!4%-%+!%&!%I+!
&%I+'! "4!1-*1$*-%+/!$4",@!a! 1&,/"%"&,+/!6'&9-9"*"%G!P! %I-%!/"F"/+4! %I+!,$59+'!&:! %"5+4! %I+!
4G59&*!-,-*GT+/!:&**&H4!%I+!&94+'F+/!1&,%+J%!ctx!",!%I+!4G59&*!4%'",@!&F+'!%I+!,$59+'!&:!
%"5+4!%I+!1&,%+J%!-66+-'4!",!%I+!4G59&*!4%'",@B!-4!H+!1-,!4++!",!)X$-%"&,!i2!

!!!! ! !!!"#! ! !
! !"#!! !"#$%&
!!!"!!! !"#$%&!

!!

"Q2?.0,-%W%G?/O,5%3,C67%%

gI+'+B!!

• Xn!"4!%I+!,+J%!4G59&*B!!

• a!"4!%I+!&94+'F+/!4G59&*B!!!

• ctx!"4!%I+!&94+'F+/!1&,%+J%!

• string!"4!%I+!4+X$+,1+!&:!4G59&*4!!

• N(ctxa,string]!"4!%I+!,$59+'!&:!%"5+4!%I+!1&,%+J%!%I+!4G59&*!-,-*GT+/!Ya]!I-4!
9++,!&94+'F+/!:&**&H",@!%I+!&94+'F+/!1&,%+J%!Yctx]!!

• N(ctx*,string]!"4!%I+!,$59+'!&:!%"5+4!%I+!1&,%+J%!Yctx)!I-4!9++,!&94+'F+/!",!
%I+!",6$%!4G59&*!4%'",@!Ystring)!:&**&H+/!9G!-,G!&%I+'!4G59&*!Y*]2 !

UDSDS I90-;%.:6%?7;,/0.:39%%
8&! $4+! %I+! <7?990P06/9% .,% 0-P6/% <,-.6=.B! H+! 5&/+*! %I+! 5&9"*+! 1&,%+J%! /-%-! ",%&! :+-%$'+4!
Y-%%'"9$%+4]!-,/!/+:",+!%I+!%-'@+%!1*-44+4!Y*-9+*4]!4&!%I-%!H+!1-,! "56*+5+,%!-!1*-44":"1-%"&,!
4G4%+5! %I-%! H"**! 6'&/$1+! -! 5&/+*! %I-%! -**&H4! /+'"F",@! 1&,%+J%! 9-4+/! &,! %I+! &94+'F+/!
F-'"-9*+4!Yc4$B!3I-,@!+%!-*2!CEEh]2!!8I+!&94+'F+/!F-'"-9*+4!H"**!9+!%I+!6I&,+!$4-@+!F-'"-9*+4!
4$1I!-4! *&1-%"&,B!-66*"1-%"&,! ",!$4+B!-1%"F+!1&,,+1%"&,B!+%12!8I+!1*-44+4!H"**!9+! %I+!1&,%+J%!



! !!im!

4%-%+4!H+!H-,%! %&! /+'"F+B!HI"1I!H+! /+:",+! &$'4+*F+4B! -,/! "%! 1-,! 9+! 9",-'G! &'! !5$*%"S1*-44!
Y3'"4%"-,","!-,/!=I-H+S8-G*&'!CEEE]!-11&'/",@!%&!%I+!,$59+'!&:!&$%6$%4!"%!I-42!!

#66*G",@!%I+!1*-44":"+'!/+:","%"&,! Y0+:","%"&,!D]!H+!1&,4"/+'!+-1I!6I&,+!1&,%+J%!F-'"-9*+!-4!
-,!-%%'"9$%+!&:!%I+!1*-44":"+'!%I-%!H+!1&59",+!-,/!*-9+*B!4&!:&'!+J-56*+!%I+!1&59",-%"&,!&:!
%I+! :+-%$'+4![active=1, game=1, email=0, WiFi=1] 1-,!9+! *-9+*+/!-4!-!1*-44!
,-5+/ `relaxinga! HI"1I! 1&''+46&,/4! %&! %I+! 1&,%+J%! Y,&%+! %I-%! %I+! F-*$+! `=1/0a!
",/"1-%+4!%I-%!%I+!-%%'"9$%+!&94+'F+/!"4!&,]2!!8I+!1*-44":"+'!H"**!%-L+!-4!",6$%4!%I+4+!-%%'"9$%+4!
-,/!$4+!-!5&/+*! %&!/+'"F+! %I+!1&,%+J%! %I+G!9+*&,@! %&! Y7"@$'+!l]!$4",@!-!/"::+'+,%! :&'5$*-!
/+6+,/",@!&,!%I+!%G6+!&:!1*-44":"+'!H+!1I&&4+!%&!$4+2!!

!

[0;2/6%f%"=?3476%,P%<7?990P0<?.0,-%?7;,/0.:3%29?;6%

g+!"**$4%'-%+!I&H!+-1I!%G6+!&:!1*-44":"+'!H&$*/!/+'"F+!%I+!1*-44!$4",@!%I+!4-5+!+J-56*+!-,/!
-44$5",@! %I-%!H+!I-F+!-!/-%-4+%!H"%I! 4&5+! ",4%-,1+4! *-9+*+/2! K,!8-9*+!j!H+!/+41'"9+! %I+!
+J-56*+!/-%-4+%!H+!$4+!%&!/+41'"9+!%I+!1*-44":"+'42!

*../012.69% !/?0-0-;%0-9.?-<69%]7?1676Ca% !69.%
-1%"F+! D! D! D! D! E! D!
@-5+! D! D! D! E! E! D!
+5-"*! E! D! E! D! D! D!
g"7"! D! E! E! E! D! D!

(7?99%7?167%% O+*-J",@! ^%I+'! U,L,&H,!

!?176%X%"=?3476%C?.?96.%%

#**! -*@&'"%I54! 1'+-%+! %I+"'! 1*-44":"1-%"&,! 5&/+*! 9-4+/! &,! %I+! %'-",",@! ",4%-,1+4! H"%I! %I+!
*-9+*+/!1*-44+42!)-1I!",4%-,1+!"4!-,!-%%'"9$%+!F+1%&'B!%I-%!"4B!6I&,+!F-'"-9*+4!-,/!%I+"'!F-*$+42!
)-1I!-*@&'"%I5!I-4!"%4!&H,!5+%I&/&*&@G!%&!1'+-%+!%I+!5&/+*!-,/!%&!1*-44":G2!!!

)276>1?96C2! 8I+! -*@&'"%I5! %-L+4! -4! ",6$%! %I+! -%%'"9$%+! F+1%&'! &:! %I+! %+4%! ",4%-,1+! ! -,/! "%!
4%-'%4!6+':&'5",@!%+4%4!%&!+-1I!-%%'"9$%+B!/+6+,/",@!&,!%I+!&$%1&5+!"%!5&F+4!&,!%&!6+':&'5!
-,&%I+'! %+4%!-,/! 4&!&,B! '+1$'4"F+*G!$,%"*! "%! '+-1I+4! %I+! :",-*!-,4H+'! ",!HI"1I!-**! -%%'"9$%+4!



! !!ib!

I-F+! %I+! F-*$+4! /+:",+/! &,! %I+! *-9+*+/! 1*-442! 8I+! 1&59",-%"&,! &:! -**! %I+! %+4%4! $,%"*! %I+!
-,4H+'!"4!'+-1I+/!H"**!9+!%I+!'$*+2!8I+!%+4%4!%I-%!%I+!-*@&'"%I5!H"**!6+':&'5!-'+!&:!%I+!%G6+!
&:!“is active = 1?”!&'!K!“is email > 0”2!8I+!F-*$+4!$4+/!%&!6+':&'5!%I+!%+4%4!-'+!
/+:",+/!9G!%I+!5&/+*!-,/!-'+!&9%-",+/!%I'&$@I!%I+!%'-",",@!4+%!1-*1$*-%",@!%I+!-F+'-@+!F-*$+!
+-1I!-%%'"9$%+!5$4%!I-F+!%&!9+*&,@!%&!-!46+1":"1!1*-44B!:&'!+J-56*+!%I+!-%%'"9$%+R4!email’s!
-F+'-@+!F-*$+!"4!0.62!!!#,!+J-56*+!&:!-!:$**!'$*+!%&!:",/!%I+!1*-44!H&$*/!9+!“if active = 
1 and game = 1 and email > 0.6 and WiFi> 0.3 ! class = 
relaxing”B!%I+'+:&'+B!HI+,!%I+!1*-44":"+'!'+1+"F+4!%I+!%+4%!:"*+!"%!H&$*/!-66*G!%I+!'$*+!-,/!
1*-44":G!%I+!%+4%!",4%-,1+!-4!“relaxing”2!

H?869>1?96CD! 8I+! -*@&'"%I5! 1'+-%+4! %I+! 5&/+*! 9G! $4",@! -! @-$44! /"4%'"9$%"&,! :&'! +-1I!
-%%'"9$%+!F-*$+!-,/!1-*1$*-%+4!%I+"'!mean!-,/!variance!F-*$+42!gI+,!/+'"F",@!%I+!1*-44B!
%I+!-*@&'"%I5!%-L+4!-4!",6$%!%I+!",4%-,1+!-,/!-66*"+4!)X$-%"&,!D!%&!1-*1$*-%+!%I+!6'&9-9"*"%G!
&:!+-1I!1*-44!%&!I-66+,!9-4+/!&,!%I+!-%%'"9$%+!F+1%&'4!F-*$+42!=&!:&'!+J-56*+!%&!1-*1$*-%+!
%I+! 6'&9-9"*"%G! &:! %I+! 1*-44! &:! %I+! ",4%-,1+! %&! 9+! “relaxing”! "%! H&$*/! 1-*1$*-%+! %I+!
6'&9-9"*"%G!&:!%I+!1*-44!9+",@!“relaxing”!-,/!9+",@!“other” -4!H+!1-,!4++!",!7"@$'+!m2!!!

!!!"#$%&'(!!!!"#$%&!!"#$%&'(!!!!"#$!!"#$%&'(!!!!"#$%!!"#$%&'(!!!!"#"!!"#$%&'(!
! !"#$%&'( ! !"#$%& !"#$%&'( ! !"#$ !"#$%&'( ! !"#$% !"#$%&'( ! !"#" !"#$%&'( !

!!!!"!!"!!!!"#$%&!!"!!"!!!!"#$!!"!!"!!!!"#$%!!"!!"!!!!"#"!!"!!"!!
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gI+'+!;!q!-!6'"&'"!6'&9-9"*"%G!&:!%I+!1*-44!Y1&,4"/+'",@!%I-%!%I+!4$5!&:!6'&9-9"*"%"+4!&:!+-1I!
1*-44!%&!I-66+,!"4!&,+]2!

8I+!-*@&'"%I54!'+6+-%4!%I"4!6'&1+44!%&!1-*1$*-%+!%I+!6'&9-9"*"%G!&:!%I+!`1*-44!q!&%I+'a!-,/!"%!
H&$*/!1I&&4+!1*-44!H"%I!%I+!I"@I+4%!6'&9-9"*"%G2!!

gI+,!%I+!1*-44":"+'!'+1+"F+4!%I+!%+4%!:"*+!"%!H&$*/!-66*G!P-G+4!'$*+!-4!4I&H,!",!7"@$'+!mB!-,/!
%I+!%+4%!",4%-,1+!"4!1*-44":"+/!-4!“relaxing”!-4!H+!1-,!4++!",!7"@$'+!b2!
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[0;2/6%h%(7?990P80-;%.:6%.69.%0-9.?-<6%290-;%H?869%/276%

$-9.?-<6>1?96C2! 8I+! -*@&'"%I5R4! &$%6$%! "4! -! 4+%! &:! 1*-44":"+/! ",4%-,1+4B! HI"1I! "%! 1-**4! %I+!
`3&,1+6%!0+41'"6%"&,a!Y:'&5!,&H!&,!30]2!8I+!-*@&'"%I5!%-L+4!-4!",6$%!-,!$,*-9+*+/!",4%-,1+!
(x), in our example [active=1,game=1,email=0,WiFi=1], '+-/4! +-1I!
-%%'"9$%+! &,! "%! -,/! 1&56-'+4! "4! H"%I! %I+! 1*-44":"+/! ",4%-,1+4! (y), which  are 
[active=1,game=1,email=0,WiFi=1]B[active=1,game=1,email=1, 
WiFi=1]B!-,/![active=1,game=1,email=0,WiFi=0]2! ! ! K%!%I+,!$4+4!)X$-%"&,!C!%&!
1-*1$*-%+!%I+!4"5"*-'"%G!H"%I!+-1I!&:!%I+5B!"%!4%&'+4!%I+!'+4$*%",@!F-*$+4!",%&!-!F+1%&'!,-5+/!
,-5+4!Sim[y]!%I-%!-44&1"-%+4!4"5"*-'"%G!F-*$+4!%&!1*-44":"+/!",4%-,1+4!-,/!"%!%I+,!4++L4!%I+!
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5-J"5-*!F-*$+!",!%I+!F+1%&'2!!8I+,!"%!4+*+1%4!%I+!",4%-,1+!H"%I!%I+!5-J"5$5!4"5"*-'"%G!F-*$+!
:'&5! %I+!Sim[y]! F+1%&'! -,/! $4+4! "%! -4! ",6$%! %&! %I+! 1*-44":"1-%"&,! :$,1%"&,! %&! 1*-44":G! %I+!
",6$%! ",4%-,1+(x)! H"%I! %I+! 4-5+! 1*-44! -,/! $6/-%+! %I+! 30! 4+%! H"%I! %I+! ,+H! 1*-44":"+/!
",4%-,1+2! =&! [active=1, game=1, email=1, WiFi=1]! H&$*/! 9+! 1*-44":"+/! -4!
`'+*-J",@a!-,/!",1*$/+/!",%&!%I+!30!4+%2!!!

+0-6?/%P2-<.0,->1?96C2!8I+!-*@&'"%I5!%-L+4!-4!",6$%!%I+!*-9+*+/!",4%-,1+4!-,/!9$"*/4!-!5&/+*!
%I-%!-44"@,4!-!1*-44!%&!%I+!$,*-9+*+/!",4%-,1+42!8I+!5&/+*!:"'4%!5-64!%I+!*-9+*+/!",4%-,1+R4!
-%%'"9$%+4! -4! 6&",%4! ",! 46-1+B! 4+6-'-%",@! %I+5! 9G! -! IG6+'! 6*-,+! 9-4+/! &,! %I+! 1*-44! %I+G!
9+*&,@!%&B!-4!H+!I-F+!4++,!",!7"@$'+!k2!K%!%I+,!'+-/4!%I+!$,*-9+*+/!",4%-,1+4R!-%%'"9$%+4!-,/!
5-64!%I+5!",%&!%I+!4-5+!46-1+!-,/!1*-44":"+4!%I+5!",%&!&,+!1*-44!&'!-,&%I+'!9-4+/!&,!HI"1I!
4"/+!&:!%I+!IG6+'!6*-,+!%I+G!:-**4!",%&2!8&!1'+-%+!%I+!IG6+'!6*-,+B!"%!5-L+4!$4+!&:!)X$-%"&,!h!
%&! 1-*1$*-%+! "%4!&6%"5-*!/"4%-,1+! %&! %I+!-%%'"9$%+!6&",%42! 7"@$'+!DE! ! 1&,1+6%$-**G! "**$4%'-%+4!
I&H!1*-44":"1-%"&,!$4",@!=<Q!H&$*/!H&'L!-66*G",@!"%!%&!&$'!+J-56*+!&F+'!%H&!-%%'"9$%+42!!
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! 5&/+*!&:!%'-",",@!",4%-,1+4! ! 5&/+*!-//",@!-,!$,*-9+*+/!!",4%-,1+!

[0;2/6%R`%(,-<64.2?7%6=?3476%,P%<7?990P0<?.0,-%290-;%#KG%P,/%.@,%?../012.69%%

8I"4!6'&1+44!"4!'+6+-%+/!'+1$'4"F+*G!-%%'"9$%+!9G!-%%'"9$%+2!

8&! $4+! %I+!G?/O,5%G,C679! :&'!,->70-6% <,-.6=.% 4/6C0<.0,-B!H+! ,++/! %&!5&/+*! %I+!5&9"*+!
1&,%+J%!/-%-!-4!4G59&*4!4&! %I-%!H+!1-,! "56*+5+,%!-! *+-',",@!4G4%+5!%I-%! *+-',4! :'&5!%I+!
I"4%&'G!&:!+F+,%4!-,/!6'+/"1%4!HI-%!%I+!,+J%!+F+,%!H"**!9+!Y0-4B!3&&L!+%!-*2!CEEC]2!!g+!:&**&H!
-! 4"5"*-'! -66'&-1I! 4"5"*-'! %&! %I+! &,+! %-L+,! ",! %I+! Q-Fc&5+! 6'&M+1%B! HI"1I! H+! I-F+!
/+41'"9+/! ",! %I+! 4%-%+S&:S%I+S-'%! -,-*G4"4B! -,/! /+:",+! -! 4+X$+,1+! &:! &94+'F-%"&,4! &:! 1+**!
6I&,+! $4-@+! 6-'%"%"&,",@! %I+! 5&9"*+! 6I&,+! F-'"-9*+4! ",%&! /"::+'+,%! -'+-42! #,! +J-56*+! &:!
4$1I!-'+-!H&$*/!9+!1&55$,"1-%"&,4!&:!%I+!$4+'!-%!F-'"&$4!%"5+4Rf!%I"4!H"**!1&''+46&,/!%&!-!
1&,%+J%!F-'"-9*+2!!!



! !!jD!

#66*G",@! 0+:","%"&,! C! ^,S*",+! 6'+/"1%&'4B! H+! 1&,4"/+'! +-1I! 6I&,+! 1&,%+J%! F-'"-9*+! -4! -!
4G59&*B! 4&! :&'! +J-56*+! ",! %I+! 1&55$,"1-%"&,! 6I&,+! F-'"-9*+B! +-1I! &$%@&",@! 1-**! 1-,! 9+!
1&,4"/+'+/!-4!-!4G59&*2!!g+!@"F+!-!4"56*+!+J-56*+!&:!$4-@+B!9-4+/!&,!%I+!&94+'F+/!I"4%&'G!
&:!&$%@&",@!1-**4!Åo1,o2,o1,o2,,o1,o2,o1,o2]B!HI+'+!!oi!"4!%I+!&$%@&",@!1-**!4G59&*!%&!-!
46+1":"1!,$59+'!4++,!-%!%"5+!i2!8&!1-*1$*-%+!%I+!,+J%!1-**!%I-%!%I+!$4+'!H"**!5-L+!Yon+1]!H+!
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!

[0;2/6%RR%"=?3476%,P%,->70-6%4/6C0<.,/%29?;6%

8I+! 1&,%+J%! "4! %I+! 4+X$+,1+! &:! &94+'F+/! 4G59&*4! ",! %I+! 6-4%! Yo1o2]! %I-%! -'+! $4+/! -4! %I+!
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6'&9-9"*"%G! &:! o’= o1B! o’= o2! :&**&H4! %I+! &94+'F+/! 4+X$+,1+! o1o2 ",! %I+! I"4%&'G! &:!
4G59&*4! -,/! 1I&&4+4! %I+! 4G59&*R4! F-*$+! 9-4+/! &,! %I+! &,+! %I-%! I-/! %I+! 6'&9-9"*"%G! &:!
&11$''+,1+2! K,! &$'! +J-56*+! "%! H&$*/! 9+! 4G59&*! o1! 4",1+! "%! -66+-'4! %H"1+! :&**&H",@! %I+!
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,+J%!4G59&*!-,/!,&%+4!%I+!I"%!'-%+!&:!"%4!6'+/"1%"&,2!

UDU &?.?96.%C69</04.0,-%%

K,! %I"4! 4+1%"&,B! H+! /+41'"9+! %I+! /-%-4+%! H+! I-F+! 1I&4+,! %&! 6+':&'5! &$'! %+4%4! -,/! %&!
+J+56*":G! -,/! %+4%! &$'! 6'&6&4+/! 1&,%+J%S-H-'+!5&9"*+! 4G4%+52! 8I+! /-%-4+%! "4! %I+! O+-*"%G!
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%I+!-1-/+5"1!*"%+'-%$'+!-,/!%I+!'-%"&,-*+!:&'!&$'!1I&"1+!-,/!-!/+%-"*+/!-,-*G4"4!&:!%I+!/-%-2!

UDUDR J/,T6<.%,56/506@%%

8I+!6'&M+1%!1&,4"/+'4!'+-*SH&'*/!/-%-4+%4!1-6%$'+/!%I'&$@I&$%!%I+!'+@$*-'!*":+!&:!+-1I!&:!%I+!
4%$/G!4$9M+1%4!-,/!1&**+1%+/!:'&5!%I+!5&9"*+!/+F"1+4!&F+'!%I+!6+'"&/!&:!-!41I&&*!G+-'2!8I"4!
4+%! '+6'+4+,%4! /-%-! %I-%! -'+! &94+'F+/! :'&5! +F+'G/-G! *":+B! H"%I! -**! &:! %I+! -44&1"-%+/!
'-,/&5,+44!-,/!,&"4+!H"%I",!%I+!4G4%+5!",I+'+,%!",!'+-*!/-%-2!!



! !!jC!

8I+!$4+'4!%I-%!6-'%"1"6-%+! ",!%I"4!'+4+-'1I!-'+!-!5"J!&:!QK8!Q+/"-!?-9!-,/!=*&-,!=1I&&*!&:!
Q-,-@+5+,%!4%$/+,%4!%I-%!I-F+!-!4&:%H-'+!-66*"1-%"&,!%I-%!5&,"%&'4!1&,%+J%!/-%-!",4%-**+/!
&,!%I+"'!5&9"*+!/+F"1+2!8I+!4%$/G!1&,4"4%4!&:!DEk!4%$/+,%4B!-,/!"%!'-,!:'&5!=+6%+59+'!CEEi!
$,%"*!N$,+!CEEj!Y)-@*+B!;+,%*-,/!+%!-*2!CEEb]2!8I+!4%$/+,%4!+,'&**+/!",!%I+!6'&M+1%!/$'",@!%I+!
-1-/+5"1!G+-'!&:!CEEitCEEj!-,/!6-'%"1"6-%+/!:&'!-!'-,@+!:'&5!Db!%&!hDD!/-G42!8I+!/$'-%"&,!
&:!%I+!$4+'4R!6-'%"1"6-%"&,!",!%I+!6'&M+1%4!"4!4I&H,!",!7"@$'+!DC2!

!

[0;2/6%RS%E2316/%,P%C?89%0-%.:6%4/,T6<.%46/%296/%

8I+!/+F"1+!1I&4+,! :&'! ",4%-**-%"&,!&:! %I+!-66*"1-%"&,!H-4! %I+!V&L"-!kkEE!45-'%6I&,+2!8I+!
1-6%$'+/! /-%-! H+'+! L+6%! &,! %I+! 45-'%6I&,+R4! 5+5&'G! 1-'/B! HI"1I! H-4! 6+'"&/"1-**G!
1&**+1%+/!9G!%I+!'+4+-'1I+'42!0-%-!H+'+!1-6%$'+/!%I'&$@I!%I+!4+,4&'4!-F-"*-9*+!&,!%I+!V&L"-!
kkEE! 5&9"*+! /+F"1+B! HI"1I! -'+! %I+! 1&55$,"1-%"&,! 5&/$*+! -,/! 6I&,+! $4+2! 8I+G! 1-6%$'+!
/-%-!-9&$%! 1+**$*-'! %&H+'! %'-,4"%"&,B!P*$+%&&%I!/+F"1+!/"41&F+'G! 41-,4!-,/!1&55$,"1-%"&,!
+F+,%42!

#*%I&$@I!%I+!/-%-4+%!"4!,&%!'+1+,%B!%I+!'"1I,+44!&:!"%4!/-%-!"4!4%"**!F-*$-9*+!%&/-G!9+1-$4+!&:!
%I+!*-'@+!%"5+!:'-5+!&:!"%4!",4%-,1+4B!H"%I!-,!-F+'-@+!&:!Dil!/-G4!1-6%$'+/B!-,/!%I+!F-'"+%G!
&:!1&,%+J%!F-'"-9*+4!1&F+'+/!Y5&'+!%I-,!Dl]2!

gI+,!4+*+1%",@! %I+!/-%-4+%4!H+!H"**!$4+! ",!&$'! %+4%4B!H+!-,-*GT+! %I+! %I'++!@'&$64!&:!/-%-!
%'-1+4!1&,%+J%!F-'"-9*+4!Y1&55$,"1-%"&,B!*&1-%"&,!-,/!-66*"1-%"&,4!$4+/]!%&!$,/+'4%-,/!%I+!
4"T+! &:! %I+!/-%-4+%4! -,/! %I+! -5&$,%! -,/! %G6+!&:! -1%"F"%G! "%! 1&,%-",4B!HI"1I!H+! 1-,! 4++! ",!
8-9*+!k2!

! (,332-0<?.0,-%/67?.6C% +,<?.0,-\9%<677%.,@6/9% *4470<?.0,-9%296C%

#F+'-@+!/"::+'+,%!4G59&*4! bE! bDb! Db!

#F+'-@+!,$59+'!+F+,%4! CEEk! CikhD! lbCC!

8&%-*!%'-1+4! bD! lh! jm!

!?176%Y%'56/506@%,P%656-.9%?-C%9831,79%,P%.:6%C?.?%./?<69%

gI+,! -,-*GT",@! %I+! /-%-4+%4B! H+! &94+'F+! %I-%! 5-,G! 1&,%-",! F&"/! /-%-B! '+@-'/*+44! &:! %I+!
%"5+!%I+!$4+'!I-4!46+,%!&,!%I+!6'&M+1%2!=&!:&'!+J-56*+B!$4+'!DEE!I-4!46+,%!%I+!*&,@+4%!%"5+!



! !!jh!

",!%I+!6'&M+1%!9$%!%I+'+! "4!,&! ",:&'5-%"&,!'+1&'/+/!-9&$%! "%4!-66*"1-%"&,!$4-@+B!%I"4! "4!-*4&!
%I+!1-4+!:&'!$4+'!EbB!HI"1I!I-4!,&!'+1&'/+/!",:&'5-%"&,!:&'!*&1-%"&,2!!

g+! 4+*+1%! %I&4+! /-%-4+%4! %I-%! 1&56'&5"4+! %'-1+! *+,@%I! -,/! /+@'++! &:! 6I&,+! $4-@+!
",:&'5-%"&,B! 1I&&4",@! %I+! %&6! %+,! $4+'4! &:! +-1I! 1&,%+J%! F-'"-9*+! @'&$6! H"%I! %I+! *&,@+4%!
%"5+S:'-5+!",!%I+!6'&M+1%!-4!H+!4I&H!",!8-9*+!hk2!!

(,332-0<?.0,-%/67?.6C% +,<?.0,-\9%<677%.,@6/9% *4470<?.0,-%296C% J/,T6<.%76-;.:%
I96/% "56-.9%% #831,79% I96/% "56-.9%% #831,79% I96/% "56-.9%% #831,79% I96/% &?89%

CE! lljE! Cbi! i! jbDhC! Dlii! CE! Cilmh! CE! Cj! hDD!
Ei! kDhj! DEE! li! jmkCi! Dlli! bh! Dkjmh! CC! jh! Cbk!
jC! jkmb! CmE! DC! jkijm! hDhl! hk! Dkihh! CD! CE! Cbh!
kl! jjlC! DkE! kj! jkiji! kbl! Ch! DkCCE! CD! bh! Cll!
iE! jjii! Djj! bb! jibkC! CDlC! CC! DjEEh! Db! Ei! Cll!
hk! iblC! Dmi! mk! ibjbl! CEhD! jh! Dibjj! CE! DC! Cll!
jh! imjC! CDi! m! ijllj! Clbi! jC! DiClj! CE! Ch! Cll!
Em! iljh! Djm! CC! ijjik! CihE! Em! DhEhj! Dm! kE! Cll!
mD! ijlC! Dkj! mD! ijEbi! DljD! CD! DhEhC! CC! DEC! Clj!
Ch! iDkj! DkD! lE! ijEhj! CChl! DC! DCkCm! Ch! hk! ClC!

!

!?176%f%!,4%R`%3,9.%?<.056%?-C%7?/;69.%296/9%%

g+!1I&&4+!%I+!/-%-4+%4!%I-%!I-F+!-!*&,@!-5&$,%!&:!/-%-!-,/!1I&&4+!%I+!&,+4!%I-%!1&59",+!
-!*-'@+!-5&$,%!&:!/-G4!-,/!%I-%!-'+!",!%I+!%&6!%+,!:&'!%H&!&'!%I'++!&:!%I+!1&,%+J%!F-'"-9*+4(!

• DE!*-'@+4%!1&55$,"1-%"&,!/-%-!%'-1+4(!!CEB!EiB!jCB!klB!iEB!hkB!jhB!EmB!mD!-,/!Ch2!

• DE!*-'@+4%!*&1-%"&,!/-%-!%'-1+4(!EiB!liB!DCB!kjB!bbB!mkB!EmB!CCB!mD!-,/!!lE!

• DE!*-'@+4%!-66*"1-%"&,!/-%-!%'-1+4(!CEB!bhB!hkB!ChB!CCB!jhB!jCB!EmB!CD!-,/!DC!

• DE!*&,@+4%!/-%-!%'-1+4(!CjB!jhB!CEB!bhB!EiB!DCB!ChB!kEB!DECB!hkB!hEB!EmB!-,/!iD2!

8I+!'+4$*%",@!/-%-4+%4!%&!9+!$4+/!-4!",6$%!:&'!%I+!*+-',",@!-*@&'"%I5!-'+!%I&4+!&:!$4+'4(!!EiB!
EmB!DCB!CEB!CCB!ChB!hkB!jhB!mD!-,/!bh2!!

UDUDS &?.?%C69</04.0,-%%%
8I+! '+4+-'1I+'4! 1'+-%+/! 5&,"%&'",@! 4&:%H-'+B! %I+! 3&,%+J%?&@! -66*"1-%"&,B! HI"1I! H-4!
",4%-**+/!&,! %I+!$4+'4R!/+F"1+42!8I+!-66*"1-%"&,!1-6%$'+4!/-%-! :'&5!6I&,+!$4-@+B! ",1*$/",@!
1-**! *&@4!YF&"1+!&'!/-%-]B!P*$+%&&%I!/+F"1+4!",!6'&J"5"%GB!1+**!%&H+'4B!-66*"1-%"&,!$4-@+4!-,/!
6I&,+!4%-%$42!

8I+!/-%-!-F-"*-9*+!",!%I+!O+-*"%G!Q",",@!6'&M+1%!1&F+'!5-,G!1&,%+J%!/-%-!4&$'1+4!'+*-%+/!%&!
$4+'! ",%+'-1%"&,! H"%I! %I+! 6I&,+B! ",1*$/",@! -66*"1-%"&,4B! 1-**4B! 5+44-@+4! -,/! K,%+',+%!
1&,,+1%"&,B!-,/!%I+!$4+'R4!*&1-%"&,2!!



! !!ji!

• I96/\9%7,<?.0,-%

8I+! ",:&'5-%"&,! "4!L+6%!&,! %H&!-''-G4!H"%I! ",:&'5-%"&,!-9&$%! %I+!-,%+,,-! %&H+'B! "%4!-'+-!
-,/!1+**!K02!

+,<?.0,-%<6779%5?/0?176%9]-aD7,<9%

8I"4!F-'"-9*+!"4!-,!-''-G!&:!%"5+S4%-56+/!%&H+'!%'-,4"%"&,4!Ådate, areaID.cellID &'!
E!HI+,!%I+'+!"4!,&!4"@,-*Ç!!

c+'+!"4!-,!+J-56*+!%'-1+(!
732339.736053241 5188.40332 
732339.737488426 5188.40811 
732339.738287037 0  

+,<?.0,-%<677%-?369%5?/0?176%9]-aD<677-?369%

8I"4!F-'"-9*+!"4!-,!-''-G!&:!areaID.cellID!-,/!%I+!4%'",@!%I+!$4+'!,-5+/!%I+!*&1-%"&,2!

8'-1+!+J-56*+B!!
[ 5188.48541] ‘T-MobileLogan’ 
[ 5188.60291] ‘T-MobileSwisshouse’ 
[ 5187.41803] ‘T-MobileAmy’ 

9]-aD47?<69%

8I"4! F-'"-9*+! '+6'+4+,%4! %I+! /"4%'"9$%"&,! &:! %"5+4! %I+! 4$9M+1%! H-4! -%! I&5+B! +*4+HI+'+B! -%!
H&'L!-,/!H"%I!,&!4"@,-*2!

Home: [24x180 double] 
elsewhere: [24x180 double] 
work: [24x180 double] 
nosig: [24x180 double] 
all: [24x180 double] 
startdate: 732160 
endate: 732339.753506944 
hours: [4315x1 double] 
dow: [4315x1 double] 
cell_vec: [1x4315 cell] 
places_data: [4315x1 double] 
off: [1220x1 double] 
starton : [42x1 double] 
endon : [42x1 double] 
!



! !!jj!

• I96/%0-.6/?<.0,-%

8I"4!",:&'5-%"&,!"4!'+*-%"F+!%&!HI-%!"4!I-66+,",@!H"%I!%I+!6I&,+2!K4!"%!",!$4+Ä!K4!"%!1I-'@",@Ä!
gI-%!-66*"1-%"&,!"4!9+",@!$4+/Ä!gI-%!%G6+!&:!1&55$,"1-%"&,!"4!%I+!$4+'!/&",@Ä!!!

J:,-6%<:?/;6%5?/0?176%9]-aD<:?/;6%

8I"4!F-'"-9*+!",1*$/+4!%I+!/-%+!-,/!%"5+!%I+!6I&,+!"4!1I-'@",@!YD]!&'!$,6*$@@+/!YE]2!YK%!1-,!9+!
1&,F+'%+/!$4",@!/-%+4%'2]!

8'-1+!+J-56*+B!!
732339.674236111 0 
732339.689803241 1 
732339.696423611 0 

%
*4470<?.0,-%709.%5?/0?176%9]-aD?449%

8I"4!F-'"-9*+!1&,%-",4!%I+!%&%-*!,$59+'!&:!%"5+4!%I+!-66!H-4!$4+/2!!

All: [1x11060 cell] 
snake: 0 
phone: 4430 
browser: 38 
camera: 92 
gallery: 73 
logs: 294 
clock: 307 
calendar: 12 
video: 7 
player: 5 

!

*4470<?.0,-%C?.6%5?/0?176A%9]-aD?44iC?.69%

8I"4!F-'"-9*+!1&,%-",4!%I+!%"5+!+-1I!-66*"1-%"&,!H-4!4%-'%+/2!

Snake_date: [] 
phone_date: [4430x1 double] 
browser_date: [38x1 double] 
camera_date: [92x1 double] 
gallery_date: [73x1 double] 
logs_date: [294x1 double] 
clock_date: [307x1 double] 
calendar_date: [6x1 double] 
video_date: [7x1 double] 
player_date: [5x1 double] 



! !!jk!

g+!1&59",+!%I+!-66*"1-%"&,4!H"%I!%I+!/-%+4! ",%&!&,+! ",6$%! :"*+! %I-%!1&,%-",4!%I+!/-%+!-,/!
%I+!-66*"1-%"&,!%I-%!"4!$4+/!-%!%I-%!6-'%"1$*-'!%"5+2!!

c+'+!"4!-,!+J-56*+!%'-1+(!!

38317  Calcsoft 
38237  ClockApp 
38245  ConnectionMonitorUi 
38294  Converter 
38251  MediaGallery 

7&'! &$'! -,-*G4"4B! H+! 4+*+1%+/! -! 4$94+%! &:! %I+! -66*"1-%"&,4(! %I&4+! %I-%! -'+! ",1*$/+/! ",! %I+!
5&9"*+!/+F"1+!$4+/!9G!/+:-$*%!:&'!%I+!6'&M+1%!YV&L"-!kkEE]2 

8I+!4$94+%!&:!-66*"1-%"&,4! ",1*$/+!%I+!:&**&H",@(! !-66*"1-%"&,!5-,-@+'B!9'&H4+'B!P*$+%&&%I!
1&,,+1%"&,B! 1-*1$*-%&'B! 1-5+'-B! 1*&1LB! 1&,,+1%"&,! 5&,"%&'B! 1&,F+'%+'B! :"*+! +J6*&'+'B! "5-@+!
F"+H+'B! *&@4B! 5+/"-! @-**+'GB! 5+,$B! 5"J6"JB! ,&%+6-/B! 6I&,+B! 6I&,+9&&LB! 6",9&-'/B! 6'&:"*+B!
41'++,!4-F+'B!4G4!-6B!%&!/&B!F&"1+!1&55-,/!-,/!F"/+&!'+1&'/+'2!!!

!
• 3&55$,"1-%"&,!%

8I+! :"*+! 1&,%-",4! -**! ",:&'5-%"&,! '+*-%+/! %&! 1&55$,"1-%"&,B! ",1*$/",@! 1&55$,"1-%"&,! F"-!
K,%+',+%B!F&"1+B!-,/!%+J%2!
(,332-0<?.0,-%5?/0?176A%9]-aD<,33%

8I"4!F-'"-9*+!4%&'+4!-**!",:&'5-%"&,!'+*-%+/!%&!1&55$,"1-%"&,B!",1*$/",@!5+44-@+4B!1-**4!-,/!
K,%+',+%! 1&,,+1%"F"%G2! 8I+! ",:&'5-%"&,! "4! L+6%! ",! -! 4%'$1%$'+/! -''-G! H"%I! :"+*/4! :&'! +-1I!
1&55$,"1-%"&,! +F+,%2! 3-**4! %&! %I+! 4$9M+1%R4! 6I&,+! ,$59+'! -'+! %G6"1-**G! -44&1"-%+/! H"%I!
1I+1L",@!F&"1+5-"*B!-,/!$,L,&H,!,$59+'4!-'+!-44"@,+/!-!F-*$+!&:!SD2!

c+'+!"4!-,!+J-56*+!%'-1+(!

date: 732162.65994213 –Convert using datestr 
event: 299 –Unique event ID 
contact: -1 –The contact ID in phone’s address book? (-1 = Not 
in address book) 
description: ‘Voice call’ –Type of communication 
direction: ‘Outgoing’ –Direction (Outgoing / Incoming) 
duration: 0 –Duration in seconds (0 = didn’t pick up) 
hashNum: 165 –The hashed phone number of the other party 

#4"/+!:'&5!%I+!*&@!1-6%$'",@B!4%$/+,%4!-,4H+'+/!-!4$'F+G!1&,4"4%",@!&:!Cj!X$+4%"&,4!'+*-%+/!
%&!6I&,+!$4-@+!-,/!9+I-F"&'!%I-%!H+!H"**!-*4&!$4+!",!&$'!-,-*G4"4!%&!/+:",+!%I+!-44$56%"&,4!
%&!$4+!%&!*-9+*!/-%-2!!K,!-!'+-*!*":+!4G4%+5!%I"4!-!6'"&'"!/-%-!"4!,&%!,+1+44-'"*G!-F-"*-9*+B!"%!"4!,&%!
5-,/-%&'G!%&!I-F+!"%!%&!/+4"@,!-!4G4%+5!-,/!"%!"4!+,&$@I!%&!5-L+!4&5+!-44$56%"&,4!-9&$%!



! !!jl!

%I+!6I&,+!$4-@+!%I-%!-'+!1&55&,!-,/! :*+J"9*+!4&! %I-%! %I+G!1-,!9+!-66*"+/! %&!-,G! %G6+!&:!
$4+'2!!

K,!7"@$'+!Dh!H+!4I&H!4&5+!&:!%I+!X$+4%"&,4!%I-%!%I+!4$'F+G!1&,%-",4!%I-%!-'+!'+*+F-,%!:&'!
&$'!'+4+-'1I!-,/!%&!*-9+*!-%%'"9$%+42!

8. I use my phone: 1. Exclusively for work/school related matters 2. Primarily for 
work/school related matters, but occasionally for personal/social use 3. Equally 
for work/school and for personal/social use 4. Primarily for personal/social use 5. 
Exclusively for personal/social use 

10. The majority of my daily work communication is done through: (you can select 
more than one) face-face discussion 

11. The majority of my daily work communication is done through: (you can select 
more than one) email 

12. The majority of my daily work communication is done through: (you can select 
more than one) phone 

13. The majority of my daily work communication is done through: (you can select 
more than one) text-messaging 

14. The majority of my daily personal communication is done through: (you can 
select more than one) face-face 

discussion 

15. The majority of my daily personal communication is done through: (you can 
select more than one) email 

16. The majority of my daily personal communication is done through: (you can 
select more than one) phone 

17. The majority of my daily personal communication is done through: (you can 
select more than one) text-messaging!

[0;2/6%RU%#?3476%,P%.:6%92/568%C?.?%%

P-4+/!&,!%I+!4$'F+G!/-%-!'+4$*%4B!H+!&9%-",!-,!",4"@I%!&:!I&H!+-1I!$4+'! ",%+'-1%4!H"%I!%I+!
5&9"*+!/+F"1+!-,/!%I+"'!6-%%+',4B!!

• I96/%`WA! !8I"4!$4+'!/+41'"9+4! "%4!6-%%+',4!-4!4&5+HI-%!'+@$*-'!-,/!%&!$4+!+5-"*!5-",*G!
:&'!6+'4&,-*!1&55$,"1-%"&,!-,/!%&!4+,/!%+J%!5+44-@+4!&:%+,2!!

• I96/%`gA%8I"4!$4+'!/+41'"9+4!"%4!6-%%+',4!-4!F+'G!'+@$*-'!-,/!%&!$4+!%I+!6I&,+!5-",*G!:&'!
6+'4&,-*!1&55$,"1-%"&,B!!

• I96/%RSA%8I"4!$4+'!/+41'"9+4!"%4!6-%%+',4!-4!4&5+HI-%!'+@$*-'!-,/!%&!$4+!%I+!6I&,+!9&%I!
:&'!H&'L!-,/!6+'4&,-*!$4+4B!5-L",@!1-**4B!4+,/",@!%+J%!-,/!+5-"*!F+'G!&:%+,!:&'!6+'4&,-*!
-,/!:&'!H&'L!6$'6&4+42!!!

• I96/%S`A!8I"4!$4+'!/+41'"9+4! "%4!6-%%+',4!-4!F+'G!'+@$*-'!-,/!%&!$4+!%I+!6I&,+!9&%I!:&'!
H&'L! -,/! 6+'4&,-*! $4+4B! 5-L",@! 1-**4B! 4+,/",@! %+J%4! &:%+,! :&'! H&'L! -,/! 6+'4&,-*!
6$'6&4+4!HI"*+!4+,/",@!+5-"*4!:&'!H&'L!6$'6&4+42!!!

• I96/% SSA! 8I"4! $4+'! /+41'"9+4! "%4! 6-%%+',4! -4! 4&5+HI-%! '+@$*-'! -,/! %&! $4+! %I+! 6I&,+!
6'"5-'"*G! :&'! 6+'4&,-*! $4+4B! 1&55$,"1-%",@! %I'&$@I! +5-"*! :&'! 6+'4&,-*! -,/! :&'! H&'L!
6$'6&4+42!!!



! !!jm!

• I96/%SUA!8I"4!$4+'!/+41'"9+4!"%4!6-%%+',4!-4!F+'G!'+@$*-'!-,/!%&!$4+!%I+!6I&,+!9&%I!H&'L!
-,/! 6+'4&,-*! $4+4! 9+",@! F+'G! -1%"F+! &,! "%4! $4-@+! :&'! 1-**4B! %+J%",@! -,/! +5-"*4! 9&%I!
6+'4&,-**G!-,/!:&'!H&'L2!!

• I96/% UYA! 8I"4! $4+'! /+41'"9+4! "%4! 6-%%+',4! -4! 4&5+HI-%! '+@$*-'! -,/! %&! $4+! %I+! 6I&,+!
6'"5-'"*G! :&'!6+'4&,-*!$4+4B! 4+,/",@! %+J%4!X$"%+!&:%+,B!-,/!1&55$,"1-%",@! :-1+! %&! :-1+!
-,/!9G!+5-"*!-%!H&'L!-,/!9G!6I&,+!-,/!%+J%4!:&'!6+'4&,-*!1&55$,"1-%"&,2!

• I96/%XUA%8I"4!$4+'!/+41'"9+4!"%4!6-%%+',4!-4!4&5+HI-%!'+@$*-'!-,/!%&!$4+!%I+!6I&,+!9&%I!
:&'! H&'L! -,/! 6+'4&,-*! $4+4! 4+,/",@! %+J%4! -,/! %&! 1&55$,"1-%+! 6+'4&,-**G! X$"%+! &:%+,!
:-1+!%&!:-1+2!

• I96/%gRA!8I"4!$4+'!/+41'"9+4!"%4!6-%%+',4!-4!F+'G!'+@$*-'!-,/!%&!$4+!%I+!6I&,+!+X$-**G!:&'!
H&'L!-,/!:&'!6+'4&,-*!$4+4B!/&",@!%I+!5-M&'"%G!&:!%I+!H&'L!1&55$,"1-%"&,!:-1+!%&!:-1+!
-,/!%I'&$@I!+5-"*!HI"*+!%I+!6+'4&,-*!&,+!:-1+!%&!:-1+B!+5-"*!-,/!6I&,+2!!

• I96/%hUA!8I"4!$4+'!/+41'"9+4!"%4!6-%%+',4!-4!,&%!'+@$*-'!-,/!%&!$4+!%I+!6I&,+!+X$-**G!:&'!
H&'L!-,/!:&'!6+'4&,-*!$4+4B!4+,/",@!%+J%!X$"%+!&:%+,!-,/!1&55$,"1-%",@!5-",*G!:-1+!%&!
:-1+!:&'!H&'L!-,/!6+'4&,-**G2!!

g+!H"**!-*4&!$4+!%I"4!",:&'5-%"&,!HI+,!-,-*GT",@!%I+!'+4$*%4!&:!&$'!%+4%4B!%&!I-F+!-//"%"&,-*!
",:&'5-%"&,! -9&$%! +-1I! $4+'! -,/! 1&56*+5+,%! %I+! ",S/+6%I! ",:&'5-%"&,! H+! I-F+! &,! +-1I!
$4+'R4!1&,%+J%!/-%-2!!!

UDW (,-<7290,-9%?-C%C09<2990,-%%
K,!%I"4!1I-6%+'B!H+!-,-*GT+!",S/+6%I!%I+!%&&*4!%&!9+!$4+/!",!&$'!%I+4"4!%&!5-L+!&$'!6'&6&4-*!
&:! -! 1&,%+J%S-H-'+! 4G4%+5! %I-%! "56'&F+4! 5&9"*"%G! %I'&$@I! %I+! ",1*$4"&,! &:! 1&,%+J%$-*!
",:&'5-%"&,2!g+!-,-*GT+!'+-*SH&'*/!5-1I",+! *+-',",@!-*@&'"%I54B!6'&F"/+!%I+!9-4"4!,++/+/!
%&!$4+! %I+4+! %G6+4!&:! -*@&'"%I54B! /+:",+! %I+!$,/+'*G",@! 1&,1+6%4! &:!5-1I",+! *+-',",@! -,/!
/+41'"9+! 4&5+! &:! %I+! +J"4%",@! -*@&'"%I542! g+! 1I&&4+! :&$'! /"::+'+,%! %G6+4! &:! 1*-44":"+'4! &:!
/"::+'+,%!,-%$'+!%&!1&56-'+!%I+5(!

• )276>1?96C%?7;,/0.:39! -'+! +-4G! %&!$4+! -,/!$,/+'4%-,/!9+1-$4+! %I+G! 4"56*":G! 1&56*+J!
/+1"4"&,S5-L",@!6'&1+44+4!-F&"/",@!$,,+1+44-'G!1&56$%-%"&,4!!Y=-:-F"-,!-,/!?-,/@'+9+!
DbbD]B!HI"1I!"4!1'$1"-*!%&!-!5&9"*+!+,F"'&,5+,%!H"%I!*"5"%+/!6'&1+44",@!6&H+'2!

• %H?869>1?96C% ?7;,/0.:39! -'+! '&9$4%! H"%I! '+46+1%! %&! "''+*+F-,%! :+-%$'+4! YW&I-F"! Dbbj]B!
HI"1I!"4!,+1+44-'G!4",1+!%I+!X$-*"%G!&:!%I+!/-%-!1-6%$'+/!9G!5&9"*+!4+,4&'4R!"4!,&%!L,&H,!
-!6'"&'"!!Y?+"1I%+,4%+',B!?$1-!+%!-*2!CEEj]!-,/!!4&5+%"5+4!4+,4&'R4!4"@,-*4!-'+!*&4%!-,/!%I+!
F-*$+4!'+1&'/+/!-4!9*-,L!YP+',-'/&4B!8-''[&!+%!-*2!CEEm]2!!

• $-9.?-<6>1?96C%?7;,/0.:39!-'+!1-6-9*+!&:!I-,/*",@!-!*-'@+!1*-44!&:!1&,1+6%4!Y#I-B!W"9*+'!
+%! -*2! DbbD]B!HI"1I! "4! "56&'%-,%! %&! &$'! 4G4%+5! 4",1+! "%! ,++/4! %&! 6'&1+44+4! -! *-'@+! -,/!
H"/+!-5&$,%!&:!1&,%+J%$-*!F-'"-9*+42!!



! !!jb!

• +0-6?/% P2-<.0,->1?96C% ?7;,/0.:39%-'+! %I+! +-4"+4%! %&! -66*G! -,/! I-F+! 4I&H,! %&! 9+! F+'G!
+::"1"+,%! Y3'"4%"-,","! -,/!=I-H+S8-G*&'!CEEE]! YO-5-,-B!P-9$!+%! -*2! CEDD]B!HI"1I! "4! F+'G!
"56&'%-,%!:&'!&$'!5&9"*+!4G4%+5!*"5"%-%"&,4!-,/!6+':&'5-,1+!,++/42!!

g+! $4+! %I+! G?/O,5% G,C67! &,S*",+! -*@&'"%I5! %&! 6'+/"1%! :$%$'+! 1&,%+J%! 4"@,-*4! $4",@!!
I"4%&'"1-*!/-%-!-4!%I+!",6$%!9+1-$4+!%I+G!I-F+!6'&F+/!%&!H&'L!F+'G!H+**!",!*&1-%"&,!1&,%+J%!
6'+/"1%"&,!!!Y=&,@B!W&%T!+%!-*2!CEEk]2!

g+! -*4&! /+41'"9+! %I+! '+-*! *":+! /-%-4+%! %I-%! H+! H"**! $4+! %I'&$@I&$%! &$'! %I+4"4! Y%I+! O+-*"%G!
Q",",@! 6'&M+1%]B! @"F+! -,! &F+'F"+H! &:! %I+! ",:&'5-%"&,! "%! 1&,%-",4B! /+41'"9+! %I+! F-'"-9*+4! "%!
",1*$/+4!-,/!+J6*-",!I&H!H+!I-F+!1I&4+,!%I+!$4+'!/-%-4+%4!%I-%!H+!H"**!$4+!",!&$'!%+4%42!g+!
4+*+1%! %+,!/-%-4+%4! %I-%! 1&59",+! %I+! *-'@+4%!-5&$,%!&:! 1&,%+J%$-*!/-%-2!g+!1I&&4+! %I&4+!
/-%-4+%4!9G!'-,L",@!%I+!/-%-4+%4!9-4+/!&,(!%I+!,$59+'!&:!*&@4!%I+G!I-F+!Y%I-%!1&''+46&,/4!
H"%I! %I+! %"5+!%I+!$4+'!I-4!46+,%!&,!%I+!6'&M+1%]B! %I+!-5&$,%!&:! ",:&'5-%"&,!+-1I!1&,%+J%!
/-%-!*&@!I-4B!-,/!%I+,!9*+,/",@!%I+!'+4$*%42!!

K,! %I+! ,+J%! 1I-6%+'B! H+! 6'+4+,%! &$'! 1&,%+J%! -H-'+,+44! 4G4%+5! 6'&6&4-*2! 7"'4%B! H+! /+:",+!
1&,%+J%!-,/!1&,%+J%!-H-'+,+442!8I+,B!H+!6'+4+,%!&$'!1&,%+J%!-H-'+,+44!5&/+*2!7",-**GB!H+!
+J6*-",! %I+! $,/+'*G",@! -'1I"%+1%$'+! %I-%! 4$66&'%4! 1&,%+J%S-H-'+! 5&9"*+! -66*"1-%"&,42! ! g+!
6'+4+,%! %I+! /"41$44"&,! :'&5! -! 5&9"*"%G! 6&",%! &:! F"+H! 9+1-$4+! %I+! @&-*! &:! &$'! %I+4"4! "4! %&!
1&,%'"9$%+! %&! "56'&F+! 5&9"*"%G! $4+4! %I'&$@I! 1&,%+J%! -H-'+,+442! ! 8I+! 5&/+*! H+! /+:",+!
1&59",+4! I+%+'&@+,+&$4! 1&,%+J%! /-%-! 1-6%$'+/! %I'&$@I! 4+,4&'42! K,! %I+! -'1I"%+1%$'+B! H+!
/+%-"*! +-1I! &:! %I+! 6I-4+4! ,++/+/! %&! 1-6%$'+B! $,/+'4%-,/! -,/! 5-L+! $4+! &:! 1&,%+J%! ",! -!
5&9"*+!-66*"1-%"&,2!!

! !



! !!kE!

!



! !!kD!

W (,-.6=.>?@?/6%3,C670-;%j%?/<:0.6<.2/6%%

8I+'+!"4!@'+-%!",%+'+4%!",!1&,%+J%S-H-'+!-66*"1-%"&,4!%I-%!",%+**"@+,%*G!4$66&'%!$4+'!%-4L4!9G!
-1%",@! -$%&,&5&$4*G! &,! 9+I-*:! &:! $4+'42! 8I+! 9+I-F"&'! &:! 1&,%+J%S-H-'+! -66*"1-%"&,4!
/+6+,/4!,&%!&,*G!&,!%I+"'!",%+',-*!4%-%+!-,/!$4+'!",%+'-1%"&,4!9$%!-*4&!&,!%I+!1&,%+J%!4+,4+/!
/$'",@! %I+"'! +J+1$%"&,2! =&5+! +-'*G! 5&/+*4! &:! 1&,%+J%! ",:&'5-%"&,! +J"4%f! I&H+F+'B! 5-,G!
"44$+4! '+*-%+/! %&! 5&/+*",@! 1&,%+J%! ",:&'5-%"&,! I-F+! ,&%! 9++,! 1&56*+%+*G! -//'+44+/2!
)J"4%",@!5&/+*4! F-'G! ",! %I+! %G6+!&:! 1&,%+J%! ",:&'5-%"&,! %I-%! %I+G! 1-,! '+6'+4+,%2!#*%I&$@I!
4&5+!5&/+*4!%-L+!",%&!-11&$,%!-!$4+'R4!1$''+,%!4%-%$4B!4$1I!-4!`",!-!5++%",@aB!&%I+'!5&/+*4!
%-L+! ",%&! -11&$,%! %I+! 6IG4"1-*! +,F"'&,5+,%! +2@2B! *&1-%"&,42! #! 5&'+! @+,+'"1! -66'&-1I! %&!
1&,%+J%!5&/+*",@!"4!,++/+/!%&!1-6%$'+!F-'"&$4!:+-%$'+4!&:!1&,%+J%!",:&'5-%"&,B!",1*$/",@!%I+!
F-'"+%G! &:! %G6+4B! /+6+,/+,1"+4B! X$-*"%GB! -,/! 1&,%+J%! I"4%&'"+42! K,! -//"%"&,B! %&! 4&*F+! %I+!
4&:%H-'+! +,@",++'",@! 6'&9*+54! +,1&$,%+'+/! ",! 6'&@'-55",@! 1&,%+J%S-H-'+! -66*"1-%"&,4B!
-66'&6'"-%+! -94%'-1%"&,4B! -4! H+**! -4! 41-*-9*+! 5+%I&/4! &:! 1&,%+J%! 6'&1+44",@! -,/!
5-,-@+5+,%B!-'+!,++/+/!%&!4$66&'%!%I+!/"41&F+'G!-,/!'+$4+!&:!1&,%+J%!",:&'5-%"&,2!

8I+! &9M+1%"F+! &:! %I"4! 1I-6%+'! "4! YD]! %&! 6'&6&4+! -! 1&,%+J%! -,/! -! /+:","%"&,! &:! 1&,%+J%S
-H-'+,+44B! YC]! %&!1&,1+6%$-*"T+!-!5&/+*!&:!-!5&9"*+B!1&,%+J%S-H-'+!4G4%+5!%I-%!1&59",+4!
1-6%$'+/!I+%+'&@+,+&$4!4+,4&'!4"@,-*4!",%&!-!1&I+'+,%!1&,%+J%!5&/+*!%I-%!1-,!%I+,!9+!$4+/!
9G!-66*"1-%"&,4!-,/B!:",-**GB!Yh]!%&!/+:",+!%I+!$,/+'*G",@!-'1I"%+1%$'+!%I-%!%I"4!1&,%+J%S-H-'+!
4G4%+5!,++/4!%&!9+!5&9"*+B!",1*$/",@!*"5"%-%"&,4!&:!%I+4+!/+F"1+42!

WDR &?.?%3,C670-;%0-.,%<,-.6=.%%
8&!$4+!1&,%+J%!",!5&9"*+!4+'F"1+4B!9&%I!%I+!/+:","%"&,!&:!1&,%+J%!-,/!%I+!5+%I&/!%&!6'&1+44!
/-%-! ",%&! 1&,%+J%! 5$4%! 9+! $,/+'4%&&/2! K,! %I"4! 4+1%"&,B! H+! /+:",+! 1&,%+J%! -,/! 1&,%+J%S
-H-'+,+44!-,/!/"41$44!I&H!%&!-@@'+@-%+!/-%-!",%&!1&,%+J%!4&!%I-%!%I+4+!/-%-!1-,!9+!$4+/!9G!
5&9"*+!4+'F"1+42!!

WDRDR (,-.6=.%C6P0-0.0,-%
8&!1'+-%+!1&,%+J%S-H-'+!-66*"1-%"&,4B!H+!5$4%!:"'4%!$,/+'4%-,/!%I+!5+-,",@!&:!1&,%+J%!:'&5!
%I+! 6&",%! &:! F"+H! &:! 5&9"*"%G2! g+! +J6*&'+! %I+! 1&,%+J%! F-'"-9*+4! -F-"*-9*+! ",! -! 5&9"*+!
+,F"'&,5+,%2! ! U4+! &:! %I+! %+'5! 1&,%+J%B! &'! 1&,%+J%S-H-'+,+44B! $4$-**G! '+:+'4! %&! -! @+,+'-*!
1*-44!&:!4G4%+54!%I-%!1-,!4+,4+!-!1&,%",$&$4*G!1I-,@",@!6IG4"1-*!+,F"'&,5+,%!-,/!6'&F"/+!
'+*+F-,%! 4+'F"1+4! %&! %I+! $4+'! 9-4+/! &,! "%! Y0+G! CEED]2! U4",@! %I"4! 1&'+! /+:","%"&,B! 4+F+'-*!
-$%I&'4!YZ+**+'4+,B!=1I5"/%!+%!-*2!CEEC]!YP-'LI$$4!-,/!0+G!CEEh]!Y?-44"*-!-,/!WI$4I'-M!CEEj]!



! !!kC!

Y3&$%-T!-,/!3'&H*+G!CEEj]!I-F+!:&1$4+/!&,!/"::+'+,%!-46+1%4!&:!1&,%+J%S-H-'+,+44B!4$1I!-4!
"%4!,-%$'+B!I&H!%&!5&/+*!1&,%+J%$-*!/-%-!-,/!",%+'-1%"&,4!9+%H++,!$4+'4!-,/!1&,%+J%2!

P-4+/!&,!%I+4+!6'"&'!H&'L4B!H+!6'&6&4+!-!/+%-"*+/!&F+'F"+H!&:!1&,%+J%!9+*&H!%I-%!4-%"4:"+4!
%I+!,++/4!H+!I-F+!"/+,%":"+/!",!%I+!4%-%+S&:S%I+S-'%!-,-*G4"4!Y`=+1%"&,!C2j2C!)F-*$-%"&,a]!&:(!
:*+J"9"*"%GB!*"@I%H+"@I%!/+4"@,!-66'&6'"-%+!:&'!-!5&9"*+!/+F"1+!-,/!",1*$/",@!%"5+!-4!-!:-1%&'B!
/"4%",@$"4I",@!9+%H++,!1$''+,%!-,/!:$%$'+!1&,%+J%2!!

• &6P0-0.0,-% ,P% <,-.6=.D! 3&,%+J%! "4! -,G! '+*+F-,%! ",:&'5-%"&,! %I-%! 1-,! 9+! $4+/! %&!
1I-'-1%+'"T+!-,!+,%"%G!HI+,!",%+'-1%",@!H"%I!-!$4+'!-%!-!@"F+,!6&",%!",!%"5+2!K,!%I"4!$4+'S
1+,%'"1!H&'*/B!-,!+,%"%G!1-,!9+!-!6+'4&,B!/+F"1+B!4&:%H-'+!-66*"1-%"&,B!&'!,+-'*G!-,G%I",@!
+*4+2!K,!%I"4!H&'LB!H+!:&1$4!6'"5-'"*G!&,!5&9"*+!-66*"1-%"&,42!

• (,-.6=.% 9.?.6D% #! 1&,%+J%! 4%-%+! "4! %I+! 6'&5",+,%! ",:&'5-%"&,! %I-%! 1I-'-1%+'"T+4! I&H! -!
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567587955:;<6=96 '"/#$>?;56;!$;"@)>#);!$;955: <6=96=AB 5 < 5 5 5 5 5 5 < 5 5 <
567587955:;<6=9: '"/#$>?;56;!$;"@)>#);!$;955: <6=9:=AC 5 < 5 5 5 5 5 5 < 5 5 5
567587955:;<6=68 '"/#$>?;56;!$;"@)>#);!$;955: <6=68=56 5 < 5 5 5 5 5 5 < 5 5 <
567587955:;<6=6D '"/#$>?;56;!$;"@)>#);!$;955: <6=6D=5A 5 < 5 5 5 5 5 5 < 5 5 5
567587955:;<6=A8 '"/#$>?;56;!$;"@)>#);!$;955: <6=A8=:: 5 < 5 5 5 5 5 5 < 5 5 <
567587955:;<6=AD '"/#$>?;56;!$;"@)>#);!$;955: <6=AD=AB 5 < 5 5 5 5 5 5 < 5 5 5
567587955:;<:=56 '"/#$>?;56;!$;"@)>#);!$;955: <:=56=56 5 < 5 5 5 5 5 5 < 5 5 <
567587955:;<:=5: '"/#$>?;56;!$;"@)>#);!$;955: <:=5:=5A 5 < 5 5 5 5 5 5 < 5 5 5
567587955:;<:=5: '"/#$>?;56;!$;"@)>#);!$;955: <:=5:=69 5 < 5 5 5 5 5 5 < 5 5 <
567587955:;<:=5A '"/#$>?;56;!$;"@)>#);!$;955: <:=5A=66 5 < 5 5 5 5 5 5 < 5 5 5
567587955:;<:=<C '"/#$>?;56;!$;"@)>#);!$;955: <:=<C=55 5 < 5 5 5 5 5 5 < 5 5 <
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<=>=?@ABCD< '"/#$EFA?<A!$A"G)E#)A!$AD??@BCD<CHI ? H ? ? ? ? ? H ? ? ? ? ? H ? ? ? ? 0J/$$K0"L$/

<=>=?@AH@C?D '"/#$EFA?<A!$A"G)E#)A!$AD??@H@C?DC@> ? H ? ? ? ? ? ? H ? ? ? ? H ? ? ? ? 4-)K$
<=>=?@AH@CHI '"/#$EFA?<A!$A"G)E#)A!$AD??@H@CHIC@< ? H ? ? ? ? ? ? H ? ? ? ? H ? ? ? ? 4-)K$
<=>=?@AH@C@I '"/#$EFA?<A!$A"G)E#)A!$AD??@H@C@IC<< ? H ? ? ? ? ? ? H ? ? ? ? H ? ? ? ? 0J/$$K0"L$/
<=>=?@AHMC<N '"/#$EFA?<A!$A"G)E#)A!$AD??@HMC<NC<@ ? H ? ? ? ? ? ? H ? ? ? ? H ? ? ? ? 4-)K$
<=>=?@AHMC<> '"/#$EFA?<A!$A"G)E#)A!$AD??@HMC<>C<N ? H ? ? ? ? ? ? H ? ? ? ? H ? ? ? ? 4-)K$
<=>=?@AHMCMB '"/#$EFA?<A!$A"G)E#)A!$AD??@HMCMBCHM ? H ? ? ? ? ? ? H ? ? ? ? H ? ? ? ? 0J/$$K0"L$/
<=>=?@AH>CH> '"/#$EFA?<A!$A"G)E#)A!$AD??@H>CH>CM? ? H ? ? ? ? ? ? ? H ? ? ? H ? ? ? ? 4-)K$
<=>=?@AD?C<D '"/#$EFA?<A!$A"G)E#)A!$AD??@D?C<DCH> ? H ? ? ? ? ? ? ? H ? ? ? H ? ? ? ? 0J/$$K0"L$/
<=>=?@AD?C<< '"/#$EFA?<A!$A"G)E#)A!$AD??@D?C<<C@B ? H ? ? ? ? ? ? ? H ? ? ? H ? ? ? ? 4-)K$
<=>=?@AD?C<> '"/#$EFA?<A!$A"G)E#)A!$AD??@D?C<>CD? ? H ? ? ? ? ? ? ? H ? ? ? H ? ? ? ? 0J/$$K0"L$/

!"#$ !"% #&'$ ()*+ ,) -* .$ -( /+ 0" 0* , 1 2 3 #$4# 5)&6$ &7 )*# -)*# -&7 8)*# 8&7 9: ,;; 0$6
<=><?>=<<@ABCD=? E*$5$;FA<=A!$A;$G#&$'H+$A!$A=<<@ BCD=?DIC BC < < < B < < < < < B < < B < B < < < < B < @@
<=><?>=<<@AB?D=? E*$5$;FA<=A!$A;$G#&$'H+$A!$A=<<@ B?D=?DJ< B? < < < B < < < < < B < < B < B < < < < < B <
<=><?>=<<@AB?DJB E*$5$;FA<=A!$A;$G#&$'H+$A!$A=<<@ B?DJBD@? B? < < < B < < < < < B < < B < B < < < < B B <
<=><?>=<<@AB?DJ= E*$5$;FA<=A!$A;$G#&$'H+$A!$A=<<@ B?DJ=D<< B? < < < B < < < < < B < B < B < < < < < < B <
<=><?>=<<@AB?DJ= E*$5$;FA<=A!$A;$G#&$'H+$A!$A=<<@ B?DJ=DBI B? < < < B < < < < < B < < B B < < < < < B B <
<=><?>=<<@AB?DJI E*$5$;FA<=A!$A;$G#&$'H+$A!$A=<<@ B?DJID<= B? < < < B < < < < < B < < B B < < < < < B < B<C
<=><?>=<<@A=<D=? E*$5$;FA<=A!$A;$G#&$'H+$A!$A=<<@ =<D=?D<= =< < < < B < < < < < B < < B < < < < < < B B <
<=><?>=<<@A=BDBC E*$5$;FA<=A!$A;$G#&$'H+$A!$A=<<@ =BDBCDII =B < < < B < < < < < B < < B < < < < < < B B <
<=><?>=<<@A=BDB? E*$5$;FA<=A!$A;$G#&$'H+$A!$A=<<@ =BDB?D<I =B < < < B < < < < < B < < B < < < < < < B B <
<=><?>=<<@A=BDJ< E*$5$;FA<=A!$A;$G#&$'H+$A!$A=<<@ =BDJ<DJ= =B < < < B < < < < < B < < B < < < < < < B B <
<=><?>=<<@A=BDJB E*$5$;FA<=A!$A;$G#&$'H+$A!$A=<<@ =BDJBDIB =B < < < B < < < < < B < < B < B < < < < B < =

!"#$ !"% #&'$ () *+ ,$ *- ./ 0" 0+ ( 1 2 3 45#$/5$#
6789:8;99<=;6><9 ?+5$@A=67=!$=B+?&)=!$=;99< ;6><9>97 6 9 9 9 9 9 9 9 9 6 9 9
;989:8;99<=C>CD '"/#$@A=;9=!$=B+?&)=!$=;99< C>CD><; 9 6 9 9 9 9 9 9 9 9 6 9
;989:8;99<=C><9 '"/#$@A=;9=!$=B+?&)=!$=;99< C><9>;6 9 6 9 9 9 9 9 9 9 9 6 9
;989:8;99<=C>EE '"/#$@A=;9=!$=B+?&)=!$=;99< C>EE>CE 9 6 9 9 9 9 9 9 9 9 6 9
;989:8;99<=E>66 '"/#$@A=;9=!$=B+?&)=!$=;99< E>66>C6 9 6 9 9 9 9 9 9 9 9 6 9

;989:8;99<=6F>6; '"/#$@A=;9=!$=B+?&)=!$=;99< 6F>6;>CC 9 6 9 9 9 9 9 9 6 9 9 9
;989:8;99<=6F>6C '"/#$@A=;9=!$=B+?&)=!$=;99< 6F>6C><9 9 6 9 9 9 9 9 9 6 9 9 9
;989:8;99<=6F><7 '"/#$@A=;9=!$=B+?&)=!$=;99< 6F><7>C; 9 6 9 9 9 9 9 9 6 9 9 9
;989:8;99<=6F>E6 '"/#$@A=;9=!$=B+?&)=!$=;99< 6F>E6>E6 9 6 9 9 9 9 9 9 6 9 9 9
;989:8;99<=6D>;C '"/#$@A=;9=!$=B+?&)=!$=;99< 6D>;C>6; 9 6 9 9 9 9 9 9 9 6 9 9
;989:8;99<=6D>E7 '"/#$@A=;9=!$=B+?&)=!$=;99< 6D>E7><; 9 6 9 9 9 9 9 9 9 6 9 9
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?&1-%"&,!/+'"F-%"&,!'$*+4(!!

• If (tower cellID in [Home cellID range])  !
 Location = Home    

• If (tower cellID in [Work cellID range])  !
 Location = Work      

• If (tower cellID in [Elsewhere cellID range])  !
 Location = Elsewhere    
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• If (alarm ringing = on) or (phone charging = 1) and (time " 
[22:00-5:00]) and (operator roaming ! on) ! Location = 
Home    

Assumption: people usually charge their phone at night when 
they are home, the alarm is usually ringing while users are 
home, on both cases the user should not be roaming to a 
different operator that could imply the user is traveling  

• If (time " [08:00-20:00]) and (operator roaming !  on) and   
(movement = off) and (tilt = horizontal +30 minutes) !
 Location = Work     
Assumption: people usually leave their phones on their desk 
while working.  

• If (movement = on +10 minutes )! Location = Elsewhere    

Assumption: when people are at home or at work, they move 
for a limited amount of time.!#
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– If  (location[Office or Home] = 1) AND dayTimeSlice 
[Night] = 0) AND (Phone[Active] = 1) AND 
(Application[PhoneUsage] = 1) AND (communication[Out] = 
1) ! Relaxing 
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– ((location[Home] = 1) AND (dateOfWeek[Sunday] = 0 ) AND 
(dayTimeSlice [Night] = 1)) ! Relaxing 

– If  (location[Office] = 1 OR location[Home] = 1) AND ( 
phone[Game] = 1 OR phone[Multimedia] = 1) ! Relaxing  

– If  (location[Home] = 1) AND (dayTimeSlice [Night] = 1) 
! Relaxing 

– If  (location[Office] = 1) AND (dayTimeSlice[Night] = 
0) AND (phone[Active] = 0) AND (application[PhoneUsage] 
= 1)AND (communication[Missed] = 1) ! Working  

– If (location[Office or Home] = 1) AND 
(dayTimeSlice[Night] = 0) AND (phone[Charge] = 0) AND 
(communication[Out] = 0) ! Working 

– If  (location[Office] = 1) AND ((phone[Active] = 0 OR  
(Phone[Charge] = 1)) ! Working 

– If  (location[Elsewhere] = 1) AND (dayTimeSlice 
[Morning] = 1 OR (Phone[Active] = 1) AND 
(application[Any] = 1) AND (connectivity[out] = 1) ! 
Moving  

– If (motion[Active] = 1 ) AND location[Elsewhere]= 1) !   
Moving  

– If (motion[Active] = 1 ) AND internet[Active]= 1) !   
Moving  
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– If  (location[Office or Home] = 1) AND dayTimeSlice 
[Night] = 0) AND (Phone[Active] = 1) AND 
(Application[PhoneUsage] = 1) AND (communication[out] = 
1) # Relaxing 

– ((location[Home] = 1) AND (dateOfWeek[Sunday] = 0 ) AND 
(dayTimeSlice [Night] = 1)) #  Relaxing 



! !!DEh!

– If  (location[Home] = 1) AND (dayTimeSlice [Night] = 1) 
# Relaxing 

– If  (location[Office] = 1) AND (dayTimeSlice[Night] = 
0) AND (phone[Active] = 0) AND (application[PhoneUsage] 
= 1)AND (communication[Missed] = 1) #  Working  

– If  (location[Office] = 1) AND ((Phone[Active] = 0 OR  
(Phone[Charge] = 1)) #  Working 

– If  (location[Elsewhere] = 1) AND (dayTimeSlice 
[Morning] = 1 OR (Phone[Active] = 1) AND 
(Application[ANY] = 1) AND (connectivity[out] = 1) # 
Moving 
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",%'&/$1",@!,&"4+!/-%-! %&!-! '-,/&5!4$94-56*+!&:! %I+!/-%-4+%! ! YP&$1L-+'%B! 7'-,L!+%!-*2!
CEDE]2!!%

• 3I-,@",@! 9+I-F"&'! 6-%%+',4A% ! ! g+! ",1*$/+! -! /"4'$6%"&,! 9G! 1&59",",@! %H&! /"::+'+,%!
/-%-4+%4!%&!1'+-%+!-!,+H!&,+!%I-%!1I-,@+4!%I+!$4-@+!6-%%+',2!%

• O$,%"5+(! g+! 5+-4$'+! %I+! -*@&'"%I5! -F+'-@+! 3;U! 4+1&,/4! %&! 9$"*/! %I+! 5&/+*B! %I"4!
",:&'5-%"&,!"4!1'$1"-*!4",1+!"%!H"**!/+%+'5",+!":!H+!1-,!",4%-**!%I+!:$**!:$,1%"&,-*"%G!&:!%I+!
1*-44":"+'!",!%I+!5&9"*+!/+F"1+!&'!":!H+!H"**!,++/!%&!5-L+!$4+!&:!-,!+J%+',-*!4&$'1+!HI+,!
1'+-%",@! %I+!5&/+*B!-//'+44",@! %I+! '+4%'"1%"&,4!&:!5&9"*+!/+F"1+4!/+41'"9+/! ",!`=+1%"&,!
h2D2i!3I-**+,@+4a2!%

• #%%'"9$%+! -,-*G4"4(! ! g+! '+6+-%! &$'! -11$'-1G! %+4%4! F-'"-9*+! @'&$64! -,/! -,-*GT+! +-1I!
F-'"-9*+R4!'+*+F-,1+!&:!%I+!/-%-4+%!",/"F"/$-**G2!%

g+!6'+4+,%!-!1&56-'"4&,!&:!%I+!6+':&'5-,1+!&:!%I+!-*@&'"%I54!-,/!+F-*$-%+!%I+!"56-1%!&:!
1I-,@",@! %I+! F-*$+4! &:! %I+! %'-",",@! 4+%! 4"T+B! ,&"4+! *+F+*! -,/! ,$59+'! &:! -%%'"9$%+4! &,! %I+!
'+4$*%42! ! ! K,!-**!&$'! %+4%4B!H+!'-,/&5"T+! %I+! ",6$%!&'/+'!-,/!%I+!%'-",",@t%+4%!46*"%! %&!@+%!-!
5&'+!-11$'-%+!6"1%$'+!&:!%I+!1*-44":"+'!6+':&'5-,1+!-,/!%&!9+!-9*+!%&!@+,+'-*"T+!9+G&,/!%I+!
+J-56*+4! ",! %I+! %'-",",@! 4+%! Y0&5",@&4! CEDC! ]2! g+! %I+'+:&'+! '+6+-%! &$'! %+4%4! DE! %"5+4!
1I-,@",@!%I+!'-,/&5!4++/!-,/!1-*1$*-%+!%I+!1&,:"/+,1+!",%+'F-*!$4",@!-!1&,:"/+,1+!*+F+*!&:!
bjr2!!



! !!DEj!

J6/P,/3?-<6%36./0<9%

g+!/+%+'5",+!%I+!-*@&'"%I5!?<<2/?<8B!HI"1I!"4!"%4!@$+44!'-%+!1-*1$*-%+/!-4!%I+!6+'1+,%-@+!&:!
1*-44+4!6'&6+'*G!"/+,%":"+/!H"%I",!%I+!/-%-4+%2!

g+! -*4&! /+%+'5",+! %I+! [% #<,/6! Y-*4&! 1-**+/! 7D! =1&'+]! F-*$+! 4I&H,! ",! )X$-%"&,! kB! HI"1I!
5+-4$'+4!%I+!'+*-%"&,!9+%H++,!6'+1"4"&,!-,/!'+1-**B!-4!/+:",+/!9G! !YP&$1L-+'%B!7'-,L!+%!-*2!
CEDE]! -,/! Y;&H+'4! CEDD]! H"%I! %I+! 6$'6&4+! &:! $,/+'4%-,/",@! %I+! %G6+! &:! 5"4%-L+4! %I+!
1*-44":"+'!5-L+42!

!!!"#$% ! ! !
!"#$%&%'( ! !"#$%%
!"#$%&%'( ! !"#$%%

!

"Q2?.0,-%Y%[%#<,/6%P,/327?%

gI+'+(!

• J/6<090,-! Y&'! 1&,:"/+,1+]! /+,&%+4! %I+! 6'&6&'%"&,! &:! 6'+/"1%+/! 6&4"%"F+! 1-4+4! %I-%! -'+!
1&''+1%*G! '+-*! 6&4"%"F+4B! "2+2! %I+! 6'&6&'%"&,! &:! ",4%-,1+4! %I-%! -'+! 1&''+1%*G! 1*-44":"+/! -4!
9+*&,@",@!%&!&,+!1*-44!-5&,@!-**!%I+!",4%-,1+4!1*-44":"+/!-4!9+*&,@",@!%&!%I-%!1*-442!!

• )6<?77!/+,&%+4!%I+!6'&6&'%"&,!&:!'+-*!6&4"%"F+!1-4+4!%I-%!-'+!1&''+1%*G!6'+/"1%+/!6&4"%"F+B!
"2+2! %I+! 6'&6&'%"&,! &:! ",4%-,1+4! 1*-44":"+/! -4! 9+*&,@",@! %&! &,+! 1*-44! -5&,@! -**! %I+!
",4%-,1+4! %I-%! 9+*&,@! %&! %I-%! 1*-44B! %I"4! F-*$+! ",/"1-%+4! I&H! 5$1I! &:! %I+! 1*-44! H-4!
1-6%$'+/!HI+,!1*-44":G",@2!!

g+!"**$4%'-%+!I&H!%&!1-*1$*-%+!6'+1"4"&,B!'+1-**!-,/!7!=1&'+!H"%I!-,!+J-56*+!+J%'-1%+/!:'&5!
&$'! 1*-44":"1-%"&,! %+4%4! '+4$*%4! $4",@! g)W#R4! `1&,:$4"&,! 5-%'"Ja! HI"1I! 4I&H4! I&H! 5-,G!
",4%-,1+4! I-F+! 9++,! -44"@,+/! %&! +-1I! 1*-44! 1-6%$'+/2! 8I+! '&H! 4I&H4! %I+! 1*-44+4! -,/! %I+!
1&*$5,4!%I+!6'+/"1%+/!+*+5+,%42!8I+!,$59+'!&:!1&''+1%*G!1*-44":"+/!",4%-,1+4!"4!%I+!4$5!&:!
/"-@&,-*4!",!%I+!5-%'"JB!%I+!&%I+'4!F-*$+4!-'+!%I+!-**!&%I+'4!-'+!",1&''+1%*G!1*-44":"+/!1*-44+4!
YP&$1L-+'%B!7'-,L!+%!-*2!CEDE]2!

7"@$'+!ih!4I&H4!-,!&$%6$%!&:!-!1&,:$4"&,!5-%'"J!HI+,!1*-44":G",@!-!/-%-4+%2!!

=== Confusion Matrix === 

   a   b   c   <-- classified as 
 242  41  33 |   a = Relaxing 
  32 413  46 |   b = Working 
  37  41 305 |   c = Moving 

[0;2/6%WU%"=?3476%,P%N"Z*l9%<,-P290,-%3?./0=%%

8I+!,$59+'!&:!1&''+1%*G!1*-44":"+/!",4%-,1+4!H&$*/!9+!bkE!YCiC!&:!1*-44!-B!iDh!&:!1*-44!9!-,/!
hEj!&:!1*-44!1]!-,/!%I+!",1&''+1%!&,+4!H&$*/!9+!/"4%'"9$%+/!-4!:&**&H4(!

• iD!",4%-,1+4!&:!1*-44!-!@+%!5"41*-44":"+/!-4!class b!-,/!hh!-4!class c  
• hC!",4%-,1+4!&:!1*-44!9!@+%!5"41*-44":"+/!!-4!class a!-,/!ik!-4!class c 



! !!DEk!

• hl!",4%-,1+4!&:!1*-44!1!@+%!5"41*-44":"+/!-4!class a!-,/!iD!-4!class b  
!
g+!1-*1$*-%+!%I+!6'+1"4"&,!-,/!'+1-**!F-*$+4!HI+,!1*-44":G",@!1*-44!-!-,/!4I&H!%I+!'+4$*%! ",!
7"@$'+!ii!

!"#$%&%'( !
!"!

!"! ! !" ! !"!
! !!!"!! !"#$%% !

!"!
!"! ! !" ! !!

! !!!!!!!!!"#$% ! ! ! !
!!!! ! !!!!
!!!! ! !!!!

!

[0;2/6%WW%(?7<27?.0-;%J/6<090,-_%)6<?77%?-C%[R%#<,/6%P,/%<7?99%m%?%%

8I+!&F+'-**!precisionB!recall!-,/!F1 score!-'+!1-*1$*-%+/!-4!H+"@I%+/!-F+'-@+4!&:!
%I+!F-*$+4!&9%-",+/!:&'!+-1I!1*-442!!

g+!$4+!-**!%I+4+!5+-4$'+5+,%4!HI+,!+F-*$-%",@!%I+!1*-44":"+'4!6+':&'5-,1+!%&!-**&H!$4!%&!
1I&&4+!%I+!&,+!%I-%!I-4!%I+!9+4%!9-*-,1+!9+%H++,!%I+4+!5+%'"142!

J/,;/?330-;%.,,79%

g+! '-,!&$'!6'&@'-54!&,!-!0+**! ?-%"%$/+!iCEE! *-6%&6!H"%I!g",/&H4!l!^=2!g+!$4+! %I+!h'/!
+/"%"&,! &:! g)W#! &6+,S4&$'1+! 4"5$*-%&'! 4&:%H-'+B! "44$+/! $,/+'! %I+! ZVU! Z+,+'-*! ;$9*"1!
?"1+,4+B!%&!'$,!&$'!1*-44":"+'4!YQ-'L!c-**!CEEb]2!K%!"4!-,!+,F"'&,5+,%!%I-%!-**&H4!-11+44!%&!-!
F-'"+%G!&:!5-1I",+! *+-',",@! %+1I,"X$+4B!H"%I!9&%I!6'+S!-,/!6&4%S6'&1+44",@! :$,1%"&,-*"%"+4B!
-,/! 1&,%-",4! -! `1&**+1%"&,! &:! F"4$-*"T-%"&,! %&&*4! -,/! -*@&'"%I54! :&'! /-%-! -,-*G4"4! -,/!
6'+/"1%"F+!5&/+*",@B! %&@+%I+'!H"%I!@'-6I"1-*!$4+'! ",%+':-1+4a! Yc&*5+4B!0&,L",!+%!-*2!Dbbi]2!
g)W#! 6'&F"/+4! -,! ",%+@'-%+/! +,F"'&,5+,%! ",! HI"1I! H+! 1-,! -11+44! -! F-'"+%G! &:! 5-1I",+!
*+-',",@!%+1I,"X$+4!%I'&$@I!-,!",%+'-1%"F+!",%+':-1+!-,/!6'&F"/+4!-,-*G4"4!%&&*4!%I-%!-**&H!$4!
%&!$,/+'4%-,/! %I+! '+4$*%4!&:!&$'! %+4%4!5&'+! ",!/+6%I!-,/!I-4!9++,!1I&4+,! ! -4!&,+!&:! %I+!
:-F&'"%+4!:&'!/-%-!5",",@!%+4%4!!Y#,/'++F-B!0"5"%'&F-!+%!-*2!CEEi]2!g)W#!-**&H4!$4!%&!$6*&-/!
&$'!1&,%+J%!F+1%&'4B!$4",@!%I+! 214F!:&'5-%B!-,/!1I&&4+!%I+!-%%'"9$%+4!%&!%+4%!-4!H+**!-4!%I+!
,$59+'!&:!",4%-,1+4!%&!$4+!HI+,!%'-",",@!%I+!1*-44":"+'2!

XDS (,-.6=.%9.?.69%0-P6/6-<6%/6927.9%
g+!-,-*GT+!-,/!'+6&'%!%I+!'+4$*%4!:'&5!-,!+56"'"1-*!+F-*$-%"&,!&:!4"J!1*-44":"+'4!/+41'"9+/!",!
&$'! %&&*4! -,/! 9-1L@'&$,/! 1I-6%+'! -,/! 4"5$*-%+/! $4",@! %I+! g)W#! %+4%! +,F"'&,5+,%B! -*4&!
/+41'"9+/!+-'*"+'2!^$'!@&-*!"4!%&!6+':&'5!",S/+6%I!-,/!%I&'&$@I!%+4%",@!&:!%I+4+!-*@&'"%I54!
&F+'! /"::+'+,%! /-%-4+%4! %&! $,/+'4%-,/! I&H! %I+G! H&'L! -,/! /+%+'5",+! %I+"'! 6+':&'5-,1+!
HI+,! 1*-44":G",@! '+-*S*":+! 5&9"*+! /-%-2! ! g+! -,-*GT+! %I+! '+4$*%4! &:! +-1I! -*@&'"%I5! &,! -**!
/-%-4+%4! :&'!-11$'-1G!HI+,!1*-44":G",@B! %I+! %G6+!&:!+''&'4! %I+G!5-L+! Y7! =1&'+!F-*$+]B! %I+"'!
'$,%"5+!Y%"5+!%&!1'+-%+!%I+!5&/+*]!-,/!%I+"'!'+4"4%-,1+!%&!,&"4+2!!!

g+!'-,!%I+!4"J!-*@&'"%I54!&,!+-1I!/-%-4+%B!",1'+-4",@!%I+!%'-",",@!4"T+!:'&5!DErB!CErB!hErB!
iErB!jErB!kErB!lErB!mErB!-,/!bEr!&:!%I+!/-%-!4+%4R! ",4%-,1+4B!-4!H+!1-,!4++!",!8-9*+!CiB!
-,/! %+4%! %I+5! &F+'! %I+! '+5-",",@! &,+42! ! g+! '-,/&5"T+! %I+! ",6$%! &'/+'! -,/! %I+!



! !!DEl!

%'-",",@t%+4%a! -,/! '+6+-%! &$'! %+4%4! DE! %"5+4! 1I-,@",@! %I+! '-,/&5! 4++/! 1-*1$*-%",@! %I+!
1&,:"/+,1+! ",%+'F-*! $4",@! -! 1&,:"/+,1+! *+F+*! &:! bjr! -4! +J6*-",+/! ",! `=+1%"&,! j2D! 8+4%!
:'-5+H&'La2!!

&?.?96.%
./?0-0-;%

46/<6-.?;6%

E2316/%,P%0-9.?-<69%46/%C?.?96.%

W% g% RS% S`% SS% SU% UY% XU% gR% hU%

DEr! kEC! jbj! kmi! khl! kjl! lEm! khb! jbj! jik! jli!

CEr! DCEj! DDbE! Dhkb! DCli! DhDh! DiDk! DClm! DDbE! DEbC! DDim!

hEr! DmEl! Dlmk! CEjh! DbDE! DblE! CDCi! DbDk! Dlmk! Dkhm! DlCC!

iEr! CiDE! ChmD! Clhl! Cjil! CkCl! CmhC! Cjjj! ChmD! CDmi! CCbk!

jEr! hEDC! Cblk! hiCC! hDmi! hCmi! hjiD! hDbi! Cblk! ClhE! CmlD!

kEr! hkDi! hjlD! iDEk! hmCD! hbiE! iCib! hmhh! hjlD! hClk! hiij!

lEr! iCDl! iDkk! ilbE! iijm! ijbl! ibjl! iilC! iDkk! hmCC! iEDb!

mEr! imDb! ilkC! jili! jEbi! jCji! jkkj! jDDE! ilkC! ihkm! ijbh!

bEr! jiCC! jhjl! kDjb! jlhD! jbDE! khlh! jlib! jhjl! ibDi! jDkl!

!?176%SW%&?.?96.9%0-9.?-<69%296C%.,%./?0-%.:6%<7?990P06/9%

XDSDR (7?990P06/9%/6927.9%@0.:,2.%-,096%
g+!%+4%!%I+!-11$'-1G!&:!%I+!1*-44":"+'4!:"'4%!H"%I&$%!,&"4+!%&!/+%+'5",+!%I+"'!%&*+'-,1+!%&!"%!
-,/!%I+"'!'&9$4%,+442!!

8I+!@'-6I4!",!7"@$'+!ijB!7"@$'+!ikB!7"@$'+!ilB!7"@$'+!imB!7"@$'+!ibB!-,/!7"@$'+!jE!'+6&'%!%I+!
1*-44":G",@!-11$'-1G!&:!+-1I!-*@&'"%I5!&F+'!-**!%I+!/-%-4+%42!

%

[0;2/6%WX%!/66%(WDX%<7?990P06/%<,-.6=.%9.?.6%;2699%/?.6%%

!






























































































































































































































