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-41*&1-4"& 1=, /14&1"-*" | :&"'5-%"& , BI%&! -/ -6%% 1 +14+-"111+J6+""+, 1+218 1 +14+-"111+,@", +!141 &H4!
B+ "+H14+ XS+ 4L =, /1 4+="111 " +4$%41 A0S W+ /1 &, 1 /" +"+ W 8 1-%'& , 4! B-"L+/! &, ! -1 5-68!
-H&H", 0194+ A& "+ IXS+""+419-4+ /18, 11& , h+J%$-*1 /%2

*/,2-CGoH

8I'4"41-15&9"+14+-"111-66"1-%"& , %1 -% $4+41"&1-%'& , 11& , %+ Ih/-h-1%&!:", /1", :&" 5-%'& , | -9&$H!
WI+14$"7&$, 7", Q41&: D +IS4+" K0 % 1+, I S-RL1+A%T+!", (& S-H&, TH BB +IX$S+"CIh&! &SHESh!h 1 +!
1'&4+4016*-1+2IKH & PhOBU4! - 1A%l &1, +-"OGI&1-Y'& , 4! -, /1-*&HAN L +1$4+" h&I4 1 -"+1% D +1*"4pI&"1:", /!
B+, & 5-1'E, 1-98 8% 1 &4+16*-1+41$4", @!g"L'6+/"-1!

! Cill



SIUDX (?9619.2C8iXMIB4/, 50-;19, <12Tk-6.@ , /09%

281-%'&, 1 /-h-1-"+1$4+/1-41"  6FHH&!"S56"&F+ I +1+J6+""+, 1+ &:1 589" +14&1"-* | +hH& L4211 =&1"-*!

, HIH& L -66*'1-%'& , 41 -*&H! $4+"41 h&! 41-"+! h1+""1 HI+"+-0&$h4! H'H 1! %1+ 1&,%-1%4! ", I %l +"!
, HIH&'LIOG! -/ /", Q% 1+ " &1-H'& , 1h&Ih 1 +"" 1 4%-h$A1 & 1% +""1 , +HA 1 ++/42181"4) - +-4$" +1"56" &F+4!
hl+14&1"-4 , +%H&'L", @' -66*"1-%'&,!9G! -//", @ *&1-4'&,!", :&"5-%"&,!", I "+-14"S+A U4+ 4 11 +1L!

" %&I6*-1+41-, /11 JAL-"HH T+ B HG!-"+] -, /15-L+1185 5+, 141 -9&$h!% 1 +16*-1+213&, I+ I/ - 4!
="+11-64$"+/19G kI +! /+F 1+R4I +59+//+/1 Z ;=1 &1 9GH  l +! $4+"R4l" , 6SH! K1 "&S@ N 1% 1 +! L+GO&-" /21!
3&, W0 -H-"+, +441"4 10 F-%+ /T H L+, R+ &L-00&, 141 -"", @1 -6641-%'&, 1 "4 *-$, L1 +/B! -, /1!
XS U G, &S M IS4+ 1&I1E S 6*GIH % 116 F- 16! $*+42!

)J-564+41 &1 +J'4%" | 0! 1855+ 1"-H -66"'1-4'& , 4l ="+ 7-1+9&&L! ;*-1+4Bl Z&&E*+H4! 78$"4X$-"+! |
= /Y Z8H-7-1 71 & h 44 667 1-K'&, 41 +, 1=, 141 481"-¥1 | +4HE&'L", @ 9G! -//", 0! &1-K'&,, !
"8 S, R & S $A A & HIH H B J4 =T Y - GLE'F+, | &5+, B Y=1-"&, !
CEDE]U8I+4+148841"$ ,1& , | 584K 589" +16*-h:&" 548", 1'$/", QIOKQBI#, /*&"/8!"; 1&, +3! ; -*5Bl- , /!

&hl+42

SIUDY (29619.2C8IYAIB 4/, 50-;5432/06.0-;1<?34720; -9

3&, 1+ J4$-41", & " 5-4'&, "N S4+/ W& 6* -1+ - | 1 -/F+ W4+ 5+ W&, I-16-0+ -, /1%&!*-$, 111-146+1""1!
1-56-'0,!-"S+/1-%51+1$4+ 201 QFH'S+/"-I", :&'S-W&, |-, /1" ++F- , 1+ -"+1$4+/1-41%"" Q0+ 4! %&!
1&, I+ JUS-*T+!-/F+" 44+ 5+ ,%419-4+/1& , 1S4+ 416" &: *+4218 | +1-66*"1-1'& , 164 1 +4!1&., i+ Jh$S-*T+/!
1-56-"0,4!-,/!-/F+"1'4+5+,1419-4+/1& , 191+ $4+ R4 6" &: "+ -, /1% 1 +14G6+! &:1 /+F "1+ &, IHT"L1!
W+ -66*1-%'&,! *$,42 81'4! :+-4$"+! "56°&F+4! hl+! -/F+"H'4+5+ % 9C! 5-L", 0! h1+5! 5&"+!
- BRI+ SA+ TH I /1", 01", %S4 F+, +4421 38, U+ TN /-1 ="+ 1-64S$ +/19G! h 1+ 5&9"+!
9"&H4+"1$4", @91+ /+F' 14041+ 59+//+/11&, , +1WFUGI L1 -, , +41YP*$+h&&% 1B g ?# VB! -, /1 Z;0=]2!
3&, W0 -H-"+, +441"4 - 10 F-%+/1$4", @' 4+ 5=, 5141 TRl + - /F+"%'4", @1+, @", +1 %1 %! -+ $4+/1%&!
S5-%11%1+ -/F+" %4+ 5+ %41 4&! 91+ $4+"1 6" &:"*+2 ) J-56*+4! &:1 +J'44", 0! 1&55+"1"-* -, /! 6"™&H!
-66"1-%'&, 4! ="+ 1+ =G4+ 5! :&"1 Q&I"™+! Q-"L+", @! YWS'L&FALG! w-, +F! +H! -2t CEEj ]8! Q+/"-!
=+,4+1YQ+" -, /! c$-ICEDE]! -, /11&, W+ J4$-14+5- i1 - /F+" %4+ 5+  HIYP*&/+ 81 7& , h&$" - +H! -*2!
CEENI#™&: 191 +4+1-66%"1-%'& , 41+, 1 -, 1+I-/419G!-/ /", @'1& , U+ J4$-*1", :&" 5-W'&, h&!6+"4& , -*'T+!
WI+!1-741-11&" /", @!%&! %1 +1$4+" R4 67 &: " +21 B 1 +4+14&&H4I"$, 1& , | 5&4AN 589" +16*-4:&" 548", 1'$/", 0!
;O0#41-,/1- ,G15&9*+19"&HA+ 41", ", 01&, 1 5&9*+I /+F' 1+ g +16"&F'/+!- , 1&F+"F'+H! &:1+-11!
&:h1+52!

HGG*) I

81414l -1 -66"1-%'&, ! W1 -Y! 4+, 741 h-"@+%+/ 6" 8&58H'& , 4 h&! 5&9™+! /+F'1+! $4+°41 9-4+/1 &, !
1&,4+J0 ", :&"5-%'&, 2 814! -66*"1-4'&,! -/-6%4! 4&! hl+! 11-,Q",@ ", %+ +4%4! &:1 "4l $4+"1 9G!
5&,"&",0'141866",@!1-9"%42'8 1 +16° &h&HC6+!19$™ " S, 41& , 1-1; &1L +4! ; 32!

! cj !



G6CI1?i#6-96k

814! -66*"1-4'&,! 6"&F"/+4! 1& ,4+J4$S-* 5S4 5+/"-1 V'-0+8 F'/+&8! -, /! 0-5+]! -/F+"%'4", @' ", !
HI'LHGE+! -Z41%0 -0 ="+ 6*-1+/1&, 1 -1 6-@+! ="+ "++F- [ WU&I D1+ -F-"*-O+| B+/"-11& , %+, %! -, /!
4$7°&S$, /", Q" W J0 TR0+ R T HE+ 4 6+ HHO! 6-0+2 814! -/F+' 4+ 5+, %! -*+! /G, -5"1-*G!
+59+//+/! W il +! -66"8&6""-I+! 6&4"W'&, 4! H'HI",! +-11! S$H'S5+/"-1 &I+1%! *-hl+"1 %1-,1 6"+S
[+, +/1- /-5

(,-.6=.2?M2C%

#1118, 1+ J4$-*1-/1-66"1-%"& , 16*-1+411& 55+ 1"-1-Z4IH"H 1", %1 +11& , %+, W&:!-10+, +*"1IH+9!6-@+!
=, /010, 4000+ -V HY G E+! 18, %, W & W+ 6-@+ O Gl +! @&-*1 &:1 6°&F" /", @! - O+h+"! $4+"!
+J6+""+, 1+1-, /1", 1" +-4", @1% 1 +16°&9-9""HG! &: 1 1*"1L42 8 1 +14G4%+ 516" &1+44+41% 1 +11& , %+, % &: 11 +!
6-@+8! +J%" - 1%4!  +-4S" +4B!I -, /1% 0+, LA4+="11+41% 0 +! - /146-1+1%&! ", /1 W1 +1O+4% 5-%11", @' - /4281 +!
-66*1-4'&,!"$,41&,!-,G!19"&H4+"2!

SW (, -.6=.>?@2/613 , C6197-Ci4/6C0<.0, -}

K, 10+, +"-B1-$h 1 & 4", 1*$/+!", 11 +""1-" 11"+ 1%$" +16"&6&4-*41HE! 5-",118655&,!:$, 14'& , 4(1& , +!
"Y-118&, W+ I0 S&/+1%1 -0 -41 =1L, &H*+/@+! 9-4+B!"4! 6& 65 -+ /! H"% D ! - - 1h4B! *SH+41 1 %! -4481"-Y+!
=10 - 2167/ A/ ANS-N&, 4B - /Y A A& A 1601+ B8 HT@@+! +F+, %Al %D -0 -T+ $A+/TH&!
$6/7/-0+! Wh+! 4447018, 4! -, /1 "+6" &1 +44 Bl +! T+-4&,", @' ! ! -11&" /", @' W& WH+! "BH+42! 81+ &b+
5, 108, A -11&, N 6"+ 1H'&, LT, XS+ BT B B4, @I 1 +11&, %+ I%S-*1 /-%-1" , 65%4B! "4! -O*+1§&!
[+ FH1&, i 0 Ah-Y+A0 g+ /441 9+ AL S 4] - 56 41 S I HI1S + hIF T -4S + IR -4 &1$41&, !
Il +4+1hHE&%&6"142!

SIWR G, C6I0-; i<, -.6=.4

#4118, 9+IWS-H-"+11&56%", @! -/F-, 1+ %1+ +1"41 -1 [ ++/1%&! /+41""9+! -1.&" B-111& , h+Ih 5&/+!
WH-0&1$4+4IE, 10" -, 4:&" 5", @11&, i+IH$-*1/-0-1", h&! -1 6*-" , 1589+, -h$" -1~ , @B-0+2a!=&!H 1 %!
Wi+ /-%-11- 19+ $, /+"44&&S" -, /! $4+/1 6"&6+"G! 9G! hil +! -66*'1-%"&, B! -, ! &, %&*&AG! H %I %1 +!
-66'&6"" -t F&1-9%*-"C!"41 "+X$"" +/1%&! - 14! -41 -14+5- "1 " -S+H& LB -9 %" - , 4*-%+41 1& , %+J¥!
/-%-1"0&11& L U+ IR, & 5-1'&, YW& 6"6uu! -, /1Qu, YGllu*F'I CEEhfI Z$8 g -, @! +4! -*! CEE i flg -, @B!
Z$! +4l -1 CEER]2 8&! Z&! %l"4B! H+! $4+! &,h&*&@"+4! 9+1-$4+! h1+G! -+ H-G4! h&! 46+1":G! -!
1&, 1+6%$-T-%'&, IHH I %1 +1@&-*1&:141-"", @ "L, &H*+/@+! -, /1", b+ &6+"-%'& , | -5&, 0!6"&0"- 54!
9-4+/1&,!-141-"+/11& , 1+6%$-*T-%"& , alYZ*$9+"IDbbC]p! -, /1% 1 +GIH"™-*&H!$AM&I 5 &/ +*11& , h+IH!
', 1&'S-&,

N h&&@+4! 6°&F'/+! -1 H-G! &:! 1-%+@&"T", @' ", :&"5-4'&,! -, /1 @'F', @ 5+-,", 0! h&! "B HI1+"+-4!
F&L-9%*-""+414%& +1h 1+ /+:" ,"W'& , A1 H&@+H N +B1% N +G!:&" 5! -14+5- 411" - 5+H& L% 1 -4 6 &F'/+4!

! Ck !l



W+ S+-,", 0 & hl+! /-%-1YC+, "1L4+,BIK, /$*4L-! +%! -*2! CEECfIW&"6"6uu! -, /! Qu, ¥Gllu*F"! CEEhf!
g-, B Z$!I+4-ICEER]!-, /!-"+10+, +"-*GI9-4+/1& , il +1:&"*&H", 016", 1"6*+4(!

D2 81+!",:&'5-4'&,1 /85", 1"AI"+4%"" 1h+/1%&! %1+ - , @+ &I 5+-,", @41 +5-, %", 0! :"&5!1&, %+ 4!
/-%-148$" 1+4)!

Cl! 81+1&,%&*&AC!I/+4'0,1418$*/19+14"S6*+4&1% 1 -H!- ,G& , +!1-,1$, /+ 4%, /1"j2!)

h2t 81+!",:&"5-4&,! 41&$*/! O+! -11+44"9*+! A&! %1 -Y! I +! XS+ "+4] ="+ 41 44" -"Q1%:&"H-"/" -4
6&44'9*+2!!

120 81+1/7+4'Q,141&$*/19+! -41 @+, +""11 -41 6&44"O*+14&1 4B66& ! /"2 4"+, W HCO+41 &:1 1& , U+ ! /-%-!
-, /MN&IM$66& N /" + "+, WHCE+HAI&:!", -+ +, T+ & IXS+""+4!

J2 81+ /+4'@,1 A1&SH/! O+ 2439+ A&I BT - "l 1,1 1-Y%+"1 H&! -*1 6&44"9*+! $4+"1 " b+ +4hd] -, /!
4%$-%'& , 41-4I"+X$" +/1!

)-111&, kIR F-""-0%1"41/+:" ,+/1$4", 0! -10°&$6! &: I F-*$+41Y5 -, /-h&""*CI & | &6Y'& , -*C! /+:", +/]!

H%11485+16"8&6+"4"+41% 1 -41:&" 5!-11& , %h+I% 1-%+@& " G! -4 -IF+"9-*1/+41""6%"& , YA++!% 1 +1+]- 56%+4!

",18-9*+IC]2!

b J/,46/.8 &69</04.0, -4
3&, i+ JhI%G6+! 3-h+0&"GI&:11&, H+IH!!
é 3&, i+ J%I%G6+*+F+D! 7 AR+ EA& & TN -RI@ F+4146+1" 115 +- ", Q&M T +11& , ¥+ IR 1-H+0& G
c\<_|>: 3&, i+JhI4%G6+*+F+Cl =+1&, /VHFHHIEIE, W TR D -HIE F+4146+1" 1S +- ", Q&I T +11&, %+ IN1-%+@& " GIHGE+2!!
8 <-*$+! 0-H!, $5+"1-F-"$+ 41 -41& , b+ IHIF-""-9*+1h-L+4114G6+!SI4$9%G6+]2!
8'5+4i-56! 2-hH ARG S+ HL&, b+ IWF-*S+HH -4 +5""+F+/2!
= | *&9-9""G! O+@"++1&:IX$-*4Gt1&, "7+, L+ +11& , h+-JHIF-*$+1 1 -421!
CI; =&$"1+! g+ +1/&+41+!",: &' 5-1'&, 11& 5+ "&SBH 1+ +1"4" & 1-4+/2!!
s i 9SH+4! #,61801+°1",:&"5-4'&, W1 -H5"Q 1%19+!$4+:$1!

1?1768SK(, 33, -, -.6=.4,-.,1, ;8152/071769%

81+11&, I+ Jn S&/+1"41 4% $14$"+/1-"&$ , /1 -14+0 &:1-O4%" - 11+, ¥'%"+41% 1 -%! /+41""9+!-16 1 G4"1-*1&"!
1&, 1+6%S-*1&N+1%! -, /1% 1+ " +-0'& , TH"H", 1+, W +42 Kb $4+41&@ 11 0&! 7+ F+ 1" @ D S+F+11 -, /1&HS
A&, U+ %414°0 , -*42) J6H 1 L&, I Al - XS + /B H 1+ +-41"56* 1" 1& , W+ JW "4 /+/$1+/1 . &5
+J6*'1%1&, b+ JYg -, @BIZ$!+%-*2UCEE i ]2!

13&, W+ S&/+H4AL/+:" 1%+ /+6+, 7+, 1'+41 - /1 +*-0'& , 41"641 O+hH++, 1+, %' +41 -, /1 -Uh""9$h+4]
Yc+, "1LA+,BUK, /$H4L-1 +4! =% CEEC! -, /! ="+! -9+ §i&! 1-64$"+! =1 11-"-1%+""4%"14! &:1 1&, I+ !
", &S0, N&I9HSA+/ -4 +19-4"4AN& N/ +i+" B, +11& , W+ IRV Z S g - , @1+ -*2CEET ]2

! Cci



SIWDS (, -.6=.44/6Cl<. , /94

g+ -M&! "+F'+H! 485+ +J'4)", @) 1&,%+J% 6°+/'1%'&, ! -66°&-11+4! -F-"*-9*+!" I §1+! -1-/+5"1
M-+ LR - HAS - hE G I+ O&-1&: &S HA+-"LIBH "L 41%& 67 +/" 1h L&, I+ !, 1 -1 5&9™+!
+,F"&, 5+, 1!

G?5L, 364

81+ Q-Fc&5+! 45-"4 1&5+! 6"&I+1%! "4l -1 "+4+-"11! 6" &I+1%! -%! $1+! U, "F+"4"%G! &:! 8+J-41 -l
#U O, 1R -% 1 -4I% D+ @&-1 & 1T+, @ -1 R+ W -, /TR AN 185+ +  FE, B, KI8T+
1834+ 5$4419+! -O*+14&! - /-6HIK&! " %4", 1-9"%- , %41 9-4+/1& ,1- 18, /+ 44—, /", @' &: 1% 1+ 1 - 1H'F)"+42!
81+ 45-"H 1&5+!", 1-9"%-, % 4G6"1-*G! ", %+ - 1hdl H'% 1! F-""&$4! /+F'1+4! -41 6-"%! &:1 141 *&$}", +!
LR =11 b+ - 108, 41 5-CI9+11& , 4'/+"+/1-41 - 14+ XS+, 1+ &:1+F+ W4 H D1 14&S+!", 1++, %!
6-Yht", 1 &1 T +1$  +, 1+l - 1 +J-56%+! "4 Gl +1 9 +-L:-4% "&$Y", +2 K, %1+ 6" &I+1%8! %1 +! Q-Fc&5+!
1&F+"-@+! -"+-1"41 6-"W%'&, +/1 ", h&! T&, +4! &1 4+14& 48! -, /1 1+ 45-"% 1&5+! S *&1-%+! -, !
=90 T &S+ -+ TH S, 91+ Q-FC&5+!+,F" &, 5+, 4l-, /16" +/"1%% 1 +1", 1-9"%- , R4
o+ -10'&, TAGI N W H T+ 45 -"% 1 &5+ 1-, 1 -Sh&S -I+ Tl +1 " &$BH", +4! -, /1" +6+0"'F+! h-4L4!%&! hl +!
", 1-9%-, % YO-48! 3&&L! +%! -*2! CEEC]2! 81+! 6" &l+1%! $4+4! 4+F+*-*1 &, § , +1 6" +/"14'&, | -*0& "1 1 54!
9-4+/1&,!1Q-"L&FIB&/+H4lN&M+-" 16+ , 41—, /1%&!/+4+" 5", +1h 1 +1: $h$" +1F&1-%"& , 21!

"5?127?.0-;4E6=.>(6TJI/6CK. , /R@0. - §"'=.6-9056INP>[ MG , 1010. 81&?. 2%

=&, @+ -4 AR+ -1 &L, S, +167+H/11HE, [ -AR& T W SANG - 16+, 41, /1%& /+4+ 5", + 1 +]
PhST+H*&1-Y'&, V=& , @BIW&HT! +4! - CEEK]! 9-4+/1&,1+56" "1 -1 +F-*$-4'& , 1 &:1*&1-%'& , 16" +/"1%& 4!
$4",0! - YH&SG+-"1 %" -1+! &:! 5&9™G! 6-M+", 4! &:! $4+41 &1 hl+! O-"hS&Ph1! 1-56$44! g'S7"!
H" ++44!, +4H&"L2!!

K,! %1+ 6°&IH1H! %I+ "+4+-"11+"4! 1&56-"+! b1+ 6"+/'1%'&,! -11$"-1G! &:! %1*++! 6"+/"14&"!
-*0&" 1 5481Q-"L&FS9-4+/b11&56" +44'& ,59-4+/8!- , /16" +/"1%'& , 19G!6-"H"-15-411!- , /14-56"+/!
6-%ht+",!15-%11", @2

BI1+!"+4+-"11+"41-44SS+IN1 WS4+ 41" +4"/+] Y -1@"F+ , 1 /41" +h+ 18 L-0'& , 1 -l -, GI" S4Bl -, /1% 1 +G!
6-"0%'&, 1+ 1&*+@+! ", %&! =" +-41 9-4+/1 & 1 Wl +! H"" +*+441 1+241 h 1 -4 1&F+"1%1+5! -, /1 $4+1 1 +!
S5&F+5+, % 1"M&"G!-41m1+!", 6% :&" 191 +!-*@&™H 1 SIH&!6"+/ 1h% 1+, + I &1-Y%'& , A8 1+ 1"44&"G!"4!-!
44X+, 14+ &:1*&L-U18&, T &4+ F-%'& , 41 &1 Gl +! $4+71 "+1&"/+/! 6+™'&/"1-HC 814! 6°+/"1%& 4! -"+!
/&5-",1",/+6+,/+,% -, /1 1&,4'/+"  hl+1*&1-Y'& , 4! -41 AG59&*! H"h 1 &$H! b-L",@! ", h&! -11&$, %!
&hl+"14+5- 41421

81+ "+4+-"11+"41 18, 1'$/+! b1 - H&HS&" 7+ Q-"L&F! 6°+/"1%& 4! 6+":&" S+/! -4l H+*! &"1 9+if+"!
W=, MI+15&"+1&564J1&, +41-, /11& ,4$5+/"+44144&" - @+11-6-1"4G2!

! Cm !l



1:68*10;-36-.1*44/,?2<:%¥, /t(,-.6=.43/6Cl.0, -4

=h+61-,1="008!=-, /" -1 Cc-4+*&::B! -, /IW-$41O-F'/1 44$/Cl% 1 +16°+/"1%'& , 1 -11$" - 16! &:1 -*@&""h 1 54!
&M1&, N 6T+ 1IH'E, ", L $OXS NEP4! 18568, 0!+, F &, 5+, 14! Y="008! c-4+*&::! +H! -*2! CEDE]2!
81+G! 4+ +1% —*@& "1 S4 %1 -4 1-F+! 0&&/! 6°+/"1%'&, ! -11$"-1G! -, /1 1"Q1! 6°+/"1%'&, ! 1&"'T&, 4!
48"+/1 &1 $OXSNW&PA! +,F" &, S+, 04! H'E 1! *&H! 6'&1+44",0! -, /! 5+5&'G! "+X$"+5+, 14! -, /!
+U&Ih& -, 14+& ", 6$H! /-4-2181+G!16°&68&4+! -, 1 -0, 5+, %16 +/"1%'&, 11 =%+ +41& , 14G6"1-*!
1&, 1+ J% 6-h+", 48! -, /1 91+G! -O4h" - 14! :*&5! , &"4+!", 6B 4+X$+, 1+41 9G! 1&56-"", @! bl +! S&4%!
4'5"-"1 &, +41 1856%4+/! 9+hH++, ! C! 6-Uit+" , 42! 81+G! : &P &H! Ul "++! 44+64(! D2 1&56$h-4%'&, ! &:!
G6"1-*11& , %+ 6-Uk+" , 48! C2 1&S56H%-4"& , ! &:14+5"5@*&9-*1 -0, 5+, %! -, /1h21 6" +/"11'& , 1 &: %1 +!
5844514'5™-"1466"1-*1 4894+ XS+, 1+21 81 +G! hr+4%! :&$"1 6" +/"14'&, | @& 1 S4!YQ-"L&F! 6" &1+44+4!
6'+/'1%'&,! 9G! ",/+6+,/+,4 18&56&,+,%8! 6'+/'1%'&,! 9G! 6',1'6-% 1&56&,+,M! -,/!
-$h& +@"+44'F+! B&F', @ -F+"-0+! 6°+/"14'&, | S&/+14]! $4", 0! /" +"+ W /-%-4+44Bl H", /! 6&H+"!
6"+/'1%'&,!-, /1&1-4'&,16"+/"14'&, 1&, I"-H! -, /1 1S4+ "+/1Z ;=1 / %=1 -, 71&, 1% 1 +10+-4GIQ", ", @
/-0-4+01181+G! -, *CT+H+16+":&"5-, 1+ &:+-11-Q&" W1 51:& /" 4"+, W 1" 1$54%- , 1+41 V)" 5+!
-, /1, $59+%1&:11&, i+ Jpd]! -, /11&, V$/+1H1-H Q-"L&FI6"+/"1H'& , [ +J1+*+/1:&" 141 &1 6" +/"1H'& , |
18" T&, AHI-I1"@ 1!, $59+%1&:1, 85", -*11& , I+ Jhd2!

L23?-§*<.050.8t)6<, ;-0.0, -1?-ChJ?..6/-4&09<, 56/84

)L IS WSB =$5" c+*-1 -, /1 0", +! 3&&L! -, -*GT+! 4+F+"-* 6°&9-9"™G! 5&/+4! }&! *+1&@, "T+!
SLFHALT DA LA @420 YW'SB! c+*-H +hl -*2L CEDE]2K, %1 +""! "+4+-" 118k 1 +G! 6" &6&4+! hH&!
-66"&-11+481-1%"F4GI6-Yh+" , 1/"41&F+G! -, /1-1W"FYUG! " +1&@ , "%'& , B! -, /1% 1 +C!%+4%1:&$ " -*A& " 1 S4!
YQ-"L&F! B&/+H B h+! 1&,/%'&, -* "=, /&5 "+ /A% +14L"6! 11", 1 -, /&5 "+ /1 -, /1 +5+°0", @!
6-Mh+", 4119+ 1-$4+ 1 1 +4+!1-*Q& "1 1 S4!-"+1-58& , 01 1 +584%6&6$*-"15&/+", @M+11 , "X$+42!

K, 060+ 6-+" | /"41&F+"G! -, -*G4"4B1 %1 +G! :&1$41 &, 1", /7", @' $,L,&H, 1 6-U+", 41 /" +1%G! :"&5!
QHSHFH 44,48 /-%-1 HUI&S$H! -,G! 6°+5/+:",+/! B&/+4! &' -44$56%'&,48! "2+58! ", -, !
$,486+"F4+/15-, ,+ 218 1+GI9$™/1- 11"+ - "11"1-1-1H'FHCI 5&/+% 1 -446* %41 9+%H++, 1 1"@1S! -, /!
FHSHFH-T0FY +41- /1/+"  + 101+ +-0'&, 19+ H ++, 11 +51-, /1 +1/-4-5+J%" - 1%", @1 $*+42!

K, 160+ -1%FY%G! "+1&@, "W'&, ! -, —*GA"BI K1 +G! :&1$4! &, -11$"-h+! /+4+1%'&, 1 &1 1$5-, 1 -10'F}'+4]
9-4+/1&,!-16"+5/+:",+/1 S&/+2 1 81+G! 9$"/! -1 I'O1S+F+1 1& , 1+64$-* B&/+41 "4l -, /1% 1+,
"564+5+, 6 "BH9+1-$4+1h 1 +G! 1-"S1h1 -0 & , 1+! - 1% FY%"+4! -+ /"41&F+"+/BI% 1 +G! 1- , 1 O+ $4+/1 -4
WI+19-4"41:& - 15&/+1%&!"+1&@ , "T+HU I +1-1%"FY%G!- , /1%"-1L1"41&11$"*+, 1+2!

SIX */<20.6<.2/64?44/ ,?<- 6%

I+ "+ +IA+F+ A1+ 1S+ -, /158 +1/+4'0, 4167 &6&4+/196G! " +4+-"11+"41-, /16" -1%"%'& , +"4!
QF+ 1L+ -dhl /+1-/+1%&)+, -9*+11& , I+ JHS-H- "+ 589" +14G4%+ 541 -, /1" 1% 1 "414+1%'& , BIH+!"+F"+H!
WI+15-",1-66"&-11+41-, /!- , -*CT+h 1+ 52!

! Cb !l



SIXOR " 56/506@*

g+/+41"9+1%+,16" 868441 &:11& , U+ IHS-H-"+! 589" +1464h+ 541 /+:", +/1&F+" 1% 1 +1*- 4% /+1-/+R4!
Mt Y4B+ =& 5+ -+ +JUBAFHC! /440, +/1 &7 B&9 + /+F 1+4B -, /1 &K I+ 4 -+ /440, +/1 &
MJ+/ 1+ FE, B R-4IH )

*Ch: , <i3ICCT6@?/6%]#/6-96- IN246.42MS ™ ~Wal

3-UST /L =~ 44+ -1 67&6&4+! -1 B/ /4 H-"+ /440, ! -66"&-111 9-4+/1 &, ! -1 4+, %'+, Ul
SOI+1% % -%! 1-6%$"+4! -, /1 /'44+5", -%+41 1& , %+ J4$-*1", :&"S5-%'&, I Y=~"+, 4+ 8 g $! +}! -2 CEEq]2!
8I'AIS"//+H-"+1" " - 1+4l O+hH++, 1l +! 4+, 4& 4! -, /191 +! -66*"1-4'& , 4 1 -l $4+! 1&, h+-Th$-*!
", & 5-0E, N A @& "4 4&! 6°&F'/+! -1 T -5+H& LI BT -%! +J6*-", 41 I&H! %&! 1-64$+! /-%-1 &5
4+,484) - /! 1'44+5", W] 91&4+! /-%-1 %&! -661"1-%'&, 42 81+! 5'//*+H-"+! 1&,4"4%4! &:! hl+!
&*&H", 011&56&, +, %4(!

o 8I+6$9"4154$9419+11&56& , +, 1I"4I1$4+/1h&! /" 41&F+"15&9™+ !+, %" +41", %1 +16" &J"5"G2!

« 8l+@'4%$6! 1&55%,"1-1'&,! 1&56&,+,% "4 $4+/!1 h&! 6'&F'/+! -1 18558,"1-1'&,! 6" &h&1&*!
4$"%+2!
o 8I+1&,%+IH 371V1-64$"+ -, /1 :$4'&, ]! 1&56&, +, %! 6" &F'/+41 %1+ :-1"4G! :&" 4+, 4&"! :$4'&, |

=N T T @,

o BI+IX$-*4G1&: 14+ F'1+411&56& , +, 15—, -@+4h 1 +1-#&1-4'& , 1&:!"+4&$" 1+42!

(,-.6=.4G,C6N-;1+7-;27; 644 ]L6-/0<096- 4 §~C219024 6.4 214 S~ Sbi L.6-/1<096-}
?2-C-C219074S ™~ Wat

W-"+,1c+, ™14+, 1=, /IN-/H'G-K, /$H4L-16"+4+ WK1 +13&, +JHQE/+, 017- , @S-+ Y+, "1L4+ Bl
K,/7$*4L-! +4l -2 CEECfl c+, ""1L4+,! -, /K, /$*4L-! CEEQ]! -4! -1 %&&! %&! -44"4%! ", 1 +J6*&™, @! -, /!
46+1":G", @ W1+ 1&,%+J% "+X$"+5+, %! & 1&,%+IMS-H-"+ -66*"1-%'&,42 | 81+ 4&:HH-"+!
", - BLYS HH I +GI6" &F / +H&IAS66& W I+ IS &/ A/ F /+ /1 H&N -G+ 4!

o 8I+1&,1+IN@-h1+", QF-G+41-1X$"" +!", :&"5-1'&, 1:"&54+,4&"4!-, /16" &1+441"})!

o8I+ 1&,4+J0 "+1+6%'&,! *-G+' 5-64! 1&,%+J4 @-%1+",Q@! -,/! 5-,-0+5+,% *-G+"4! -, /!
-, AR+l 6B, h&!:-1%S9-4+/1"+6 " +4+ , h-U'& , 42!

o8I+ 1&,1+0 5-,-0+5+,4 *-G+' 5-",%-",41 -1 4+4! &:1 1&,%+I4 S5&/+4! $4",0! *+*-4'& , -*!
"+6"+4+, b-H%'&, 2!

o8I+ X$+'CG! *-G+"! 6"&F'/+4! -66*'1-4'&,4! -, /1 %1+ -/-6%-%'&,! *-G+"1 H'%I! -! 1&,F+,"+, %!
U =1H HBE HELE B X$+G! b+ 1&, %% 5-,-0+5+, % 4G4%+5! $4", 0! %1+! -1% -, /!
4%$-4'& , 1-94%"-1%'& , 421!

! hE !l



o BI+-/-6H-H8, -G+ 5, -Q+A1R5 58, I"+E8A R " +4I &4 HS-H'& BB 24+, 1+, /1§ AG+"!
/4, W8 AU +F S A R +4+1 &, 1O+ ] -1 821 -66"1-H'8., 41 54", Q11 +14+"F'L+41 &1+ X$+76!
=G+l

#,712/1989.634] (- 6-47-Chz, .ViS™ ~ Sa

K, 0 90+"0 " +4+-"1180 Z$-,*,@! 31+,! -, /1 O-F'/! W&HT! Y31+, ! -, /1 W&HT! CEEC]! 6°&6&84+! =&*-"B! -!
4640+ 518! 5-L+H$4+1&: 1/ -%-1:&"11& , I+ JUS-H-"+!1-66*"1-%"& , 42K, W 1 +"* 1= "L 1'%+ 1%$" +81+F+ , %4l & H!
W &S@I!-10°-61!", IHI"L11%1+GI9+1& 5+ 1$4M4& S T+/11& , I+ I :&"", /'F'/ $-*1-66*"1-%'& , 42118 1 +G!
7+, 1&H%&! 4+4$6! -1 1& , I+ JHS-H-"+!1 4G4%+5! ", " -4%*$14$"+ 9G! /+1&$6*, @! bl +! -66*"1-%'&, !
-, /1118, kI 4+, 4, @21 8 1+G!6°&6&4+!", 1" &/$1", 0! -1 5"/ /++H-"+!%&! 4+6-" -+ h I+ *&HS+F+!
44,481 /%=1 &SN+ 1" IS+ F+1-66"1-%'& , 421 81+ &OIH LN F+H & 191" AN 5"/ /+H -+ 5&/ $*+1"41%&!
18 +10 " -H! 4+, 4&"", &' 5-H'&, -, /14" -, 4K+ i 9&! -1 & S5-W S, 7+ 44&&/1 96 1 +! -66+"1-4'&, !
= N[4S R Y AN/ -661-1'&, 42 8H&! -66"&-11+41 1- 19+ %-L+, 1%&! /+:", +1% 14!
SIS (I YD]! -1 1+ W T/ T LIRS WD $A+4L - AR+ LR 6T &R /+4) 1&, %NS
", &"5-0&, W&l h T+ -66"1-4'&, 41~ , /IYC) -1/ 40" OSh+ /1 =" L1+ 1K +19-4+4/1& , 1-11&, i+ 0% 0@ +"!
1&, 1+6HI% 1 -%"41" , Ah-*+/1& , W1 +1/+F"1+4!

(,-.6=.4:,36]G686/1?-Ch)?0, ., -0/?0-/8tS™ ~Uah

=F+,1Q+G+" -, /1#,/°Cl O-L&N&,""-", "Gl 6°&684+! -1 5'//+H-"+! -, /1 :"-5+H& LI YQ+G+"! -, /!
0-L&%&," -", "GICEEN]!:&"11& , I+ JHS-H-"+!-66*"1-%'& , 424!"419-4+/1& , b1 *++!5-",11&56& , +, %4 (!

D2 # 1-"/H-"+! -94h"-1%'&, ! *-G+"1 hl-4 /+1&$6*+4! hl+! 4&:%H-"+! :"&5! h1+! 4+,4&4! -, /!
1&55%,"1-%'&,!", :"-4%"$14$" +2!

Cl #11&, 15—, -0+ 1%&! /+""F+19-4"111&, +JH", :&"5-4'&, 1 :"&5h 1+ "-H!4+,4&"1 /-4-1 5-64!
h1&4+1/-4-14&1-148"H-O%+11& , i+ N S&/+H -, /1/+" FHAIT"Q 1+ S+F+H11&, %+ I0!", 1 &' 5-%'&, 1:"&5!
CH+SHFH, (&S0, 2

h? #16"F-16! 5-, -0+ 1%l -%! +, 48" +41 51 -4 %1+ &, *Gl 4++1%+ /1", : &' 5-%'& , | *+-F+4l %1+ 6*"F-1G!
/&5-", -, /&% 1+ H 4+1+ , 48" +41% 1 - -41*"%*+1 -416844"9*+1@+4!+41-6+42!

Q&S , W&, M &: 11 +4+11856& , +, W4IH™9+16+":&"5+/19G! b1 +1 5"/ /*+H-"+1& 1 4&5+14G6+! &:!
C-BHHE LN S5-L+HEI+5! " +$4-9*+! & - UGE+4! &:1 1& , U+ JUS-H-"+! -66*"1-%'& , 42! 8 1 +1%-4L! &:!
W+ D-"/H-"+ -04% - 108, 1 F-G4 1 AL H&) /+18$6 ! HE+! 1@ 1+ S+F+ 4&:%H-"+! :"& 51 hl+! -1%$-*!
44,48 1-"/H-"+ - /198! 1&5 5%, "1-%+! H I %1+, +9HE& L2 I 81+ -$hl & 4l 7+, +! -1 1&, hr+- !
5-,-0+"1%1-%41&$*/19+! -9*+14&! 1& 59", +1*&H+"S+F+ 1& , U+ JU! ", :&"5-4'&, 'HU I 1"@ 1+ St+F+*]
1&, 4% $1%4!, &N1& , 1+ F+/1&:1-%/+4'@ , 1" 5+

#637-.0<1?/<20.6<.2/6%]+?9901?74?7-ChZ - 292 /?TS ™ ~ Xa

AL 2-A4%- - /T O+H+6-FTWESAL I 67868&4+! 5"/ /++H-"+ - 11"+ 1%$"+! Y?-44"-1 - /1 WI$41 "Il
CEEj]!:&"+,-9", 0! 1&, +JHS4+, 4% F+ O+ 1-F'&"! -, /16"&1+44" ,@!", ' HI"L 1% 1 +G! 5&/+1 1& , I+ Jh!

! hD !l



$4",0!/+41"6%'& , &A@ 128 1+G1 6" +4+ W -1 "+6" +4+ , h-4"& |-, /1" +-4&,", 0" -5+H& L :&"11&, I+ J4!
-H-"+, +A4 G -H +56°864! /+4176Y'&, 1 *&@"L! -, /1 -, 1 4481+ /1t 14 & &7+ -, /]
6°&1+4411& , %+I0/-4-2181+G! L&, i+ Jh$-*'T+ -66*1-4'& , 4IF'-14+5- %'115"/ /++H-"+181+G! /+:", +!
=L@+, - SIS -4l -1 -6611-%'&, ! B'//4+H-"+) | 81+G! 6'&6&4+! hl+! (&F&H", !
", &' 5-1'&, I&H(!

o O-h-1-"+11&*+1h+/1:"& 514+, 48 41- /1" 4+@" -5+ /IH"H 1 /&5-", IL, &H*+/@+28 1 +14+ , 48" 41-"+]
/R4 -h-148$ T 1+4D)

o BI+I/-U%-1-"+1$4+/1-41" , 6WU&! /+U+" 5", +BI+I1S" "+, W L& , Y+ IUfIh 1 "4 4%+6!" 4%+ 5+/11& , %+Ih!
/+"F-H&, 2

o BI+1&,1+IH", :&"S-H'E&, "4 $4+/1%&) -+ 1% 1& , %+IUS4+, 4" F+ O+ 1 -F'&"1Y$4", @1 41""6%4! -, /!
6°&/$1N'&, " $+4] 1 "414%+6! 4+ 5+/19+ 1 -F'&"", h+@"-%'& , 2!

81'4l :"-5+H& L! +,-94+41 hl+! 1"+-%'&, ! &1 -1 /'45""9Sh+/! 1&, 4+JUS-"11"%+1%$"+! -, /1 +, -9*+4!
-66*"1-4'&,41-, /11&, W+ 0" +-4& , +"4h&I$4+!1& , h+I%2!

(,-.6=.196-90-;¥]#<: 30C.4S™ " "at]#<: 30C.§?-Ci+?6/: ,56-1S ™ ~Rai

#9"+114=115"/4Y=11 5"/4HCEEE]!- , /IW"448:1<= , 19—+" 1&F+ 16" +4+ -, 1= TI"H+14$" + -, /11 +]

L HLHA-"GIS 411 -, "5A=11 574 -, /17-+" 1&F+, | CEED] 1 H&I4$668 M +14' -, 4:8' 548, | "85

I, 48" /K181 1S +AIUEI 18, W+ 44141 -1 188 , /W&, 148! S-L+ 18, h+J4S-H-"+1-66""1-4'& , 42118 14!

[+ A G SO/ = LI IS+ T H LN 44 4871 /=1 = +1 1-64S" +/1" 18, +1*-G+"Dl - , &1 +"]

G - 48 AL+ /1" HRILSHAB -, /1 - &I+ -G+ = 4:& A I+ 1$+41" 4EI1&, h+IH 48]

KE-H-66%1-H8 , 411, IS4+ +118 , b+IHIB I+1-G+41-"+1/+41"'9+/19+&H (!

o =+ 48M(181+TH "+ OBKNI 6 1GAL-H - , /1EE"L-1 4+ 48" A1V+20BI MO 1Bl -$/" 88! ~11+++" &5+ 4D
-, /181-K'E, T2

o 3HHA(I 81+ 1S+ 6"&F'/+] -, | 04K -1K'& | &:1 61G4"L-H -, /196@"1-H1 4+ 48 48] -, /1 H1+G] "+
[+6+,/+ 118, 1-14", @+ 4+, 48" OSH SSH'6+ 15+411- 19+ 141G -4+/1$4", @11+ /-4 "85
8+ A8 B I+ISHAI +/S 1+ 1+, $59+"18:1/-4-16"&F"/+/19614 1 +14+ , 48 4)

o 38, W18 IHIE, IR AL IS+ HAUSHE, &, -, 1-O4H - THHFHAH "L /4" F+/1:" 85|
§I+1-F="*- Q"+ 1$+4)

o 8I1+!1-66"1-%"&, -G+ "I"Alh 1 +1:", ¥ -G+

(,-.6=.07,-61GI021)26-. , I*—..00" 212950/.246.42IS ™~ Xab

Q'L-10-+, h&BI# , KIS -4F"§-310+, -$/1; +HWBI- , /1C-, , $I8&'F&, +, 1/+:" , +1-14&:kH-"+16"4:8" 5!
V38, +Jh; &, +]1 1=K 6" &F /+AI K1+ + 4" +41 /+FHE+" 41, ++/TH I+, 11+, @ 1& , b+ JHS-H-"+!
661K, 41:8" | 5RO+ 6 -:&" SAVQL-10-+, H&BI# , WK1 NG -4F" -1+~ CEEJ ] KHI 18, 441 &1
88" "1, + 1/ BRISHA 9-4+/1 &1 &6+, 48$ 1+ 3sS! *O -4l — /1 48&$ 1+ 187+
18568, +, #4(

! hC !l



D2 =+,4&"4M&!-1X$"" +!1&, U+ Jhl/-%-1:"&5!/" 4"+, 114&$" 1+42!

Cl 3&55%,"1-1&,4%&!11&, , +10+I%+", -4+ F"1+4IF"-IK, %+" , +016" &%&1&*42!

h2l 3$4%&5'T-9*+!-66*"1-1'&, 4%&!-$05+, h&""+6*-1+19$™4S", I-66*"1-4"& , 42!

12 =G4+ S414+"F'1+41%&1*-$, 1119-1L0" &S, /14+"F'1+4!-, /16" &F'/+19-1L0"&$, /", :&'5-1'&, 2!

1+10&-1&: %I+ -66%"1-%"& B HI"LI!"4!l -1 /+F+*66 5+, Ul :*-5+H& LB "41%&! 6" &F'/+! 1& , i+ Jh! -41 -
HAKS LA K U % -144L - /0 U@ %A HYED 404, @) 45-"161&, 4! -661-1'&, 4! 4811 -4
5+4-@",0!-,/'11-", @8-, /!"0"$, 41", 1 +19-1L0"&$, /2!

L8C/, ;6-H] 1, 32%L,P6/ sNIBT?-Ctic: @)-; 6/46.17MHS ™~ Sat

81&5-4lc&:+'ilg'+-, /I=11H", @+ +% -2 6" &6&4+!% 1 +1 G/ &A@+, | - " 11"+ 1%$"+! - -5+H& L :&"!
1&, I+ J¥S-H-"+15&9"*+14G44+ 54118 1&5-4Ic&:+'8!g"+*-, /1=11H", @+ 1+h!-*2!CEEC]2!!

Ko1"41-1% 0 " +4+55 -G+ +/1-" 11"+ 1%$" +1% 1 %1 " +468& , /41%&16-"H"1$*-"I"+X$"" + 5+, 41 &:I 5&9"™+! /+F"1+42!
8I1+I-"11"+1%$"+1 -4 1 +1:&7&H", @*-G+"4(!1-/-6%&"B!I5-, -0+ 5+, 4!-, /1-66*1-%"&, 2!!!

81+!cG/ &0+,!-66"&-1111&,4'/+ 411&, b+ JHI-41- ,GI6+"%", +, 4", :&"'5-1"&, 1-9&$H! -, 1-66*1-%"&, !
+,F"&, 5+, % -, /1 /+4179+41 i $4", @ -, 1 &I+ 1KS& ™"+, ¥+ /! SE&/+ UK 1-4! -1 4+41 &:1 6" +5/+:" , +/!
1&, W+ J0I1*-44+410 0 -1~ 19+1+J%+, /+/1- , /1" +$4+ /1!

C&:+" 1+l =" /+F+*&6! 16" &H&UCO+! &: 10 N+ - "L 1%+ 14" +1 54", @IN-F-I&F+"1-,I"; # 281+!6"&h&HG6+!
-11&8, k& T+ 5%+ /1" +4&$ 1+41&: 1589 +I/+F'1+4!- | /1$4+4]-16++"Sh&S6++"11&5 5%, "1-4'&,, !
5&/+181+1-/-6%&"*-G+"16+":&" S4I9&K I W1 +11& , +Jhld+, 4", @!-, /1", b+ 6" +%h-4'& , h-4L 42!

(#4132 . /0<ON[2 - 842 -CH(72/061S ™~ Wat

;-0IL 7-16! -, /1 ='@91 -, 1 35-"L+! 6'&6&4+! -1 B/ /++H-"+59-4+/1 11"+ 14$"+! & 1&, %+ JU!
-H-"+,+441" 1 589" G!Y; -4"1L! 7-1G! ! -, /1 3*-"L+! CEEX]2K, %1 +! 6" &I+1%B! 5&9"+! /+F"1+4! -"+!
+X$'66+/! H'HI! F-""8&$4! 4+, 48 41 %&! 6+ 1+"F+! 1&,%+I0 F-""-U'&, 1 -, /1 4+, /1 "% h&! Gl +! 4+F+"!
H'%1&$H! *&1-*1 6°&1+44", @2 81+! ", i+ 6" +h-%'&,! S&/S+! "4l ", 4h-*+/1 &, 1+ 4+"F+*8 HI"L1! "4
1&, ,+10+/TH" +H+44GIH& 1 +16 1 &, +21 81+ =" 11+ 1%$ "+ "4 5&/$*-"BIH "L -#*&H4! & , +1%&! +-4"G!
+, 1-, 1+% 1 +1464%+5196!-//7", @!, +H!:$, 11'& , 421!

G, 1032C9 (- 2-412-Ch( :27-31S™ " Uat
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6-$4+419+hH++, 191+ 581%1+16844"9*+!-59"0$4C!&: 1", %+ 6" +h-4'& , 1&:11& , U+ I /$+!%& " S %-%'&. , 4!
&1 /-4-11-6%$"+ SS9+ -118$, U+/1:&" 8! -, /1% 1 +1%+11,"1-1145"%-'& , 41 &: 1% 1 +! 6*-%:&" 51 "4 +*:]
'S"%+/19-Yht "Gl +81 & H! 6" &1+44", @ 6&H+"B! -, /1 6&%+, " $, -F-"*-9""%G! &:1 &" $, -1:&"/-9*+!!
1&, , +1H'FUCI4&I %I +! , +hH& L] SS4H O+ 1& , 4"/ +"+/ M1 #¥1 &1 h 1 +4+! - 1%& 41" 6*CIh 1 +! , ++/!:&"1 -
L PHI "L %1%+ - | /1%&&M &+, b /1%& 1-6%$ "+ 1& , b+l -, /16" &L1+441 "R % -1 "41 4S5 %+ /1 h&! ] +!
6-"0"1S - " +Al&: I +1/85-", 1, /1-9+Ih&I+F&F+HIH"H T 12!

7'&518$" -, —GA"BIH+!"/+, %" :CIUH&!I 5", 1", 1+ "+, B 11"+, @+41% 1 -4 -""4+1H 1 +, 1 /+F+*&6", @' -, !
-66*"1-%"&,! Wh-W ,++/1 %&! O+ %-L+,! " %&! -11&$,% HI+,! /+F+&6",0' -! 1&,%+J4S-H-"+!
-66*"1-0'&, 01 N+ M GEH J++/1 08 /4", =1 S 18, IR B&/ G- -H&HA! 1-6%$, @!
/' W& U+ INA'E , -4l- , /1458801, @' 1+ 54! 5-L+1% 1+ 5! 18580+, +8&$44&!: - 1" h-%+1% 1 +"*!
SA+ATBI+H &hI+"1"4 RN+ | ++/1:8"1-11859", -0'&, 1 &1 1& , h+Ih! "+-4&,", @ %+11 ,"XS+4 %1 -l -*&H!
6"+/"1%'&,! &, %&6! &:! 1&,%+J0 ", -+ +, 1+ K, 1 O&WN! 1-4+48! -| B&/F*-"! -, /! 41-*-9*+1 4G4I+5! "4l
,HH/+/1

! hm !!



U H?<0;/,2-Ck?-Ch., ,79. ,41164296CH

81+ &AH+1HF+ &: %1411 -6+ "44&! -, —*GT+! -, /1 /+41™"9+1% 1 +1+J6+"" 5+, §-11 5+%1 &/ &*&AG! % 1 - 4!
HHIH" $4+ 1% 1" &S0 1 &N &S W1 +4"41:&"11& , It JH!", :+"+, 1+, /16" +/"1%'& , 2!

DA L+ A G+ T+ H -4 AN &, 4+ /-1 /406 0+ T+ 5 /SDb j E4RL -1, +!
Mot 0 1AL 94 T - LR - & ALY BHE! -1, =48, 4L =T R R -0 1)
6&%+,%'-"G! 9+! $4+/1 h&! 9$™/1 1'Q1S6+":&"5-, 1+! 4C4%+54! -, /1 O+1-$4+! *+-" ", @! "4! {"@ 1%*C!
Hh /IS, /-, 70, 0, 0+, 14§, 5, IDbmK]2 Q-1 k-1, @14, &HI-19810+& , ", @
11, &*&AGIH Y -IH"/+!1" -, @+!&:1-66*"1-%'& , 41% 1 - 1 -41% 1 +16&%+, i'-*1%&!I 9+1+59+/ /+/!-41& , +!
&:IHI+IL+GI1&56& , +, Wl&:!", i+ 0+, WG4+ 54lYc&'S+4810&, L", I+4-2Dbb i |21#! 5-1&"1: &1$4!&:!
5-11", 4+ 4+-7,", @ "+H4+-"11 4 0R) T+1&@, T+ 10 F %' +48 HI'LE! 41 -1 %&6"1! %l -%! 1&, 1+7, 41 1 +!
6°&1+441&:1 1$5-, 1H+-" ", @ 1=6+1""1-"GB H+ H'4 11%&! /+4+* 5", +1 I&H! "1 "41 6&44"9*+! :&"1 $41%&!
-t LAV R -0 HA 1= T -1 18 56$h+S+, -9*+/! /+F' 1+ 1&H!H&! H+-" 1 - | /14&! "56"&F+! :"&5!
+J6+"'+, 1+0g+H-, W&l , SHIT&HM I +*+-" " 016" &1+44IH& L4N# %1 $"ICEEN]2!

#5&M &, H & W+ +I4", @ 1&, 0! +4+-"111" 1 -1-/+5"-1 1-41 $4+/! "+-*SH&" /1 /-%-1 :"&5!
58&9"+!/+F 1+4M&MN+4%% 1 +16+":&"5-, 1+1&:16"+/"11'& , |-*@& " 1 5419+1-$4+1&: 11 +1*-1L1&: %" - 1+4!
Y=& , @B! W&HT! +%! —*2! CEEK]B! -, /1 H+! 1&,4"/+ 1 h1"41 %&! O+ 1" $1"-*1 h&! $, 7+ 4h-, /1 1&H! 1&, %+J4S
-H-"+, +441 " +-7GI H& LA il +"+:&"+B H+! H™ $4+! "+ /-§-1 -F-"-O*+1" 1§ I+ O+-*%G! Q",", @!
6" &l+1%!

K, %141 11 -6%+" 8 H+! "+F"+HIB 1+ 5-",11& , 1+6%419+1", /1 5-11", +1*+-,",@! -, /1+J6*-", | +-111 &:!
WH+! @& 541 %1 =% H+! H™ $4+!1 %1 &S 1 &$H! D1 +! W1 +4"41 h&! h+dh! &$*1 /-%-4+%4! -, /1 6" +/" 1!
18, %+002 g+! -*4&! /+41™9+! "1 /+4=" %1 +! O+-*%G! Q",", @' 6" &I+1%! /-%-4+h! %1% H+! $4+! h&!
'56*+5+,4l-, /%+4hh1+16" &684-H&: 1 "4/ 44+ %-Y'& , 2!

UIR 1:642-C6/180-;i<, -<64.%,Pi3?<:0-64672/-0- ;1

K, 1%1"414+1%'& ,BIH+I6"&F"/+ 1% 1 +1/+:","W'& , 4! -, /19-1L@"&$ , /1" ++F-  Wh&!S-11", +1*+-" ", @1% 1 4!
H"1-#&HI$4N&IS , 7+ 4h- , /1 +1h&&MAIH+IH™ 1 $4+!", 18$"16° &6&4+/1S5&/+1%&!16"+/"1%11& , h+J4!",, !
58&9"%G2!

Q-11", +1% =" " @4+ =Y+ /&I I+ =" "1 =" @+, T+ "+ /8- /141 -1 ) %" - & SO &H% 1 1&:!
WH+! " 044108, & 18568+ 41"+, 1+B! A4-W'4%'14! -, /1 1&Q, "W+ 41, 1+ %1+"+:&" 48! h1+!
J+",%8& 4 H™ 185+ "&5! -#1 &:I h1&4+! "+/40 1 Q-11",+! *+-" ", @! "4 1&,1+" ,+/! H'%I!
-66""1-W'&, 4 W1-%! "56"&F+! h1'&$@1! +J6+""+, 1+l hl+"+:&"+H)! H+! H™! [ ++/1 %&! @-",! 4&5+!
$,/+4-, /7", 0 & +-",", 08 5-11", +1*+-7 ", @167 +/"1%'&, Bl B &/, @ -, /-1, ", 0 -*0& % 1 542!
81+1:&'5-1/+","W&, &I 5-11", +1*+-" ", @1 4%-%+41% 1 -5 " -1 18 56$k+"16°&0"-5!"414-"/1%&1 *+-*, |

! hb !!



D&51+36+"+, T+ ELH ! " +46+ 1% h&! 4& S+ %-4LI T! -, 71485+ 6+":&"5-, 1+ 5+-4$"+! PBI ":1 %4l
6+":&'5-,1+1&, ITH-415+-4$"+/19CG!IPY"S6" &F+4IH"H 1 1+J6+ "+, 1+!EalYQ"%1 1 +*ICEEK]2!

g+/+", &N+ S, /416", 01 1&, 1+6%4 % =% ="+ ++/+/1%&1 S, 7+ 44—, /151 +1:$, /- 5+, -
4 SLHS +&: -1, ", 0167 &9+ 54!

UDROR +62/-0- ;4

81+ H&'/! “*+-7,",0al 1-4!1 5-,6! /"::+"+,% 5+-,",042 )J-56*+4! -"+! dL,&H+/@+! &"! 4L"™
-1X$"+/196!", 44" $1N'&, 1& 1 4%$/Gal -, /)" B&/ " 1-HE L 18 -19+ 1 -F'&" -+, /+, 16196 +J6+™"+, 1+
Y-41+J684%" +1h&!1&, /"1'&, ", @]alYQ+"""-55g +94%+ "I CEDE]2! 8 1+ H&" /11, 1 9+ $4+/1%&! /+41""9+!
W+ -10&:I5+5&"T", @14&5+51", @& *+-",", 0! :-1%41% 1 "&$S@ 1! -, -*G4"BI6"-1%'1+! -, /1&*@-,"T", @!
L,&H*+/@+2!

2+-1,", 0V SH&/4L /198N, 1+ B AL & T+ HGE+4! & 1G6&Y T +4+41 % 1+GT H& LI H% D! -, /%1 +!
-H0&" %1 S4%1+GIB4+I4&!:", /1-108& /1 1GOEN N +4"41Q"F+ , 11 +1/-4-28 1 +@&-H1&: *+-" ", @1"41%&! ", /1-!
1G6&N N +4" 4B NBI%E -%! /+41 " O+41% 1 +1"+*-4"& , 41"61 O+hH++, 1% 1 +!", 65%4! -, /1% 1+ &BUE S H+ g +!
I-F+! =14+ &1 1GE&N T +4+48 -, /1 &$" 1 *+-",", @) -* @& 5! 5SS 11&84+! &, +21 1 7&™ -#1*+-7 " @
S+hl&/BIH+ T-F+1-1%"-",", @1/ -h-4+h15 1 W H+ $4+!-418$"19-4"41:&" *+-" )", @!-, /16" &/$1", 0! -, !
&BU6PH! & -, 4H+" 2+-7,", 0! 5&/+4 -+ H'/+G6! "56*+5+,4+/! &' 6"+/'11'&,! &:! 4644+ 5!
O+1-F&"-, /& +1-4%", Q-4 +1%"+, 74V#, /*++F-BIO"5 "% &F-1+%-*ICEET |2!

N, HEIIHB8M 185 5&, I H-GAI&: I+, ", @451 +!-1X$"'4%'& , 1&:1", :&" 5-0&, IH D% +10&-*&:!
5-L",0!6"+/"1%'&, 41 -O&$H k1 +1:$4$ "+ C&H! 1-, H+1 6" +/"1hh 1+ $h$" +A1 28441 &:1 6 1&4&6 1 +"4!
I-F+ h1&$O 1% -9&$H! h1"4! 6'&9*+ 52 O-F'/! c$5+! 44! :*-5+/1%1+ 6'&9*+5! &:!", /$1%'&, ! -4!
&H&HA( K, /ST T +-4&,", 0! "4 914! 67 &L+A4 K- - /40 $A %E) S-L+! @+, +"-FT-%'&, 4! :"&5!
&94+'F', 0! -! ,$59+" &:14'5"-"1 1-4+4a)! c+! 1*-"S5+/1%1 -4 -*1 1$5-, I L, &H+/@+! "41 9-4+/1 &,
HWE L4 -5&, 040 /+-40 N, +H 614,85+, &, 80 @-T-, %4/ 96! +36++, T+ AL b1+ T +@$H-T!
4911+44'& 18 1+F+, 148l , /1:"& 51894+ F", @!-1"+@$*-"HCHH+1-, , &K1 "$*+I&$hH 1 +16&44"9" %G 1 %!
4&5+51",01/" 4"+, 05" @ 1% 1-66+, !, +JW%"S+Y=h&L+ICEE]2!

UDRDS ! : 6416?/-0-;%4/ , <699

g+1-, IF4$-*T+M-" " @141 THH -+ G, @%&!:", /1% +1/+:","'&, 1&:1-1:$, 1, 1@"F+, |- 10" &$6!
&1 +J-56%+4! &:1 "4l ", 6$%! -, /1 &$W6SHN | g+ I-F+! -1 A+R &1 -, @) +3-565+48 HI'LD! -"+!
18568&4+/1&:4x!" , 6BUIF-""-O+4V& " +-4$"+4]!- , /1y  &$W6PH4!&" 1h-"@+dl g+ :++/1&$" 1% -",", @!
449" %&IH 1 +1-*Q& % 5!, /1$4+!1-11G6&% 1 +4"4V]%&!5-6!x4&ly  YA++!I7"0%"+!T]2!
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[0; 2/6%Wi#./2<.2/6h, Pi?116?/-0-;436. : , Ci?-CH.%-,.?2.0, -4

=h+641%&! & &HE& -1, A(!

D2l 31&&4", @!HI+4GE+ &:1%"-",", @! +I-56*+(1 814 44+6! 41&$*/!1 46+1":G1 %1 +1", 6B /-%-1:&"1 &$"!
-8 152!

Cl Z-hh+™, @ -1%"-",", @' 4+%(' 8 1 +14+H 41 &$*/19+ 11 -" - 10+ 40" LI &: 19N+ " +-*IH& /! -, /19-4+/1&, !
5+-4$"+5+, %42

h2l O+%+*5",", @ hl+! ", 6% :+-4$"+! "+6"+4+,%-%'&,! & b+ *+-",+/1:$,1%'&, (' 81+! ", 654! "4!
h-,4:8"S5+/1" H&1-1 -4 HIF+H1R& BH I "L H1&  b-", 41-14+91&: 1+ -4 +41% D -1 -"+1 /+41""BU'F+1&:!
W+ &OIHLH -, /1 ="+ -1 Q&&S! "+6" +4+, h-%'& , | & T H =% H+ H- Wl %1+ -*@& 1 S!h&! +-", 2 (!
418$/11&,%-",1+,&$01!", :&"5-4'&, 1:&" h 1+ -*Q& " H I SHh&!*+-" , 2!

120 O+:",", @I +140" $1H$" + &: 1% +15+-" ,+/1:$, 10'&, -, /-, 01 -*0&™ 1 S(181+16+":&'5-, 1+
&pl+I*+-7 " @ Q& S -/I$4h+/! -, /1868 S T+/1 $4", @! -1 F-*'7/-4'& , 1 4+%1 V-1 4$94+4! &:!
=", @4+

UIROU 18469, Pii62/~(- 3}
81+ +-"+lh1"++16"'S-"CI S+l &/4% 1 "&SQIHI"LIH+!1-, *+-" , (14$6+ F'4+/bl$ , 486+ F'4+/1-, /!
"+, 8 1+ 5+, !

o #246/5096CAI2+-" 1" 859+ +/1+]-56*+4)!

I Z'F+, =14+ & 680 -, /10141 1&" " +46&, /", @) /+4"" +/! &$HE BB 6°+/"1%! &BHESH4! :&"! SIS +!
", 68148 2+, /1 -1 SN - /& +H4! -1 08811189 &:1 6+ 1N, @101 +! &SHEBH! -44&1"-%+ /T HH ! -
,HH!, 68120) J-564+4! ="+ 14-44""1-0"& , IY*+-" ", 01%&! 6" +/" 1 1*-44!1*-O+*4 1Bl "+@" +44"& , IY*+-" , |
h&!16"+/ 14" +-*SF-*$+/18$H6$H4] - , /1" S5+54+""+416"+/"1%'& , 2!
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o 1-9246/5096CA#?+-" ,1:"&5!$, *-9+*+/1+]-56*+41!

I Z'F+,! &,%G! ", 6308l -$h&S-U"1-HG! /"41&F+"! "+6"+4+ ,%-W'& , 4B i +-UP +4B! -, /! 4% SLUS"+B!
-5&,0! &% 1+ -46+1%41 &: 191+, 6811 ) J-56*+41", 1*$/+1 0" &$6", @1 +! 4+%! &:1 +J-56*+4!", h&!
, NS - 1A+ 4] -, /11856 +44'& B -5&, 0! &% 1+"42 | 3*$4%+", @1 "41%&! @*&$6! ", 6$%! 6-h+" , 4!
-11&°/", 0" %&! 1$an+4l &1 4T - Q°&$6", @42 1+ XS+4K'&, ! "4l HI-H! /+:",+41 ~, -4$" -
0'&$6",0al-, /! 1&H!5-,GI1*$4h+*4141&$*/19+1$4+/21 81 +4+1 A& "1 1 S4!-"+1$4+:$1:&" "S-+
6°&1+44", B1S-"L+114+@5+,%-%'&,B!-, /14&1"-* , +hH& L!" +*-4"& , 421!

© )60-P,/<636-.48"-H-, 1+ & M- "GN

I Z'F+, 14+ XS+, 1+418: 1", %48 -14"8 , 41 :"& 5! =1:"J+ /144881 -, /1" +H-"/4t6$, "41 5+, Wl *+-" , 14&!
A+*+10 -1%"8 1 4+ XS+, 1+4! "1 =T H-G! B1-% 5-0'5"T+4! b1+ +J6+1%+/! "+H-"/2 #,! -@+, %!
U1, @ HY D G+ HE /N 5-L+41 894+ F-4"& , BB h-L+4! -1%°& , 4! -, /1 4 +H-"/+/ T H T+, Y]
1-41%-"  +/11&" +1%G! -, /168, "41+/1HI1+, !, &R 81 +*+-" ", @! -0+, % 6+":&" 54! - 14+ XS+, 1+!
&-10'& , AL I6 &F /+4!-  I+HF-* -8, & I+ &SN &S +1&: 1 "414+X$+, 1+

g+ 1-, 1" B+ 0, +H H-641 &1 #+-7,", @1 96! 1&59", -1'&, B 4$11! -41 4+45"54$6+"F'4+/! *+-°,", @
YHI'LI! 1859",+41 9&41! *-9+*+/1 - /1 $,*-9++/! +J-56*+4! h&! @+,+"-I+! -1 1*-44""+"]! &"!
-, 4/7810&, YH "L "+4I%&1 6" +/" 14!, +H! &$HOSHa! $4", @1%"-",", @!", 6SH4BIH"-", ", @ &$HESHa! - , /!
h+4%", 6$H4]2!!

UDRDW (= ?776-; 694

A HEN I+, @111 -+, @+AIH++, 18$, b A0 ] -Yix+-" ", @1, /1-/-6%-%'& , 141&$*/1&11$"1&, S
*LHTHBIESH +I64 1% %", @ 6 1-4+4 -, ZVRE-HE T+ $447 B F WG, T 418$H /! O+ L+6H! h&! -!
5","585!14&!%1-%""4!, &, 5", h"$4'F+IYQ-G" 1&:+"810-/"1+%! - CEER]2 K, | -] 5&9"™+! /+F"1+1 $4- @+
+,F"&, 5+, B14&5+ &I+ 5-1&"1"S"h-H'& , 41 ="+ 1 +1 Q' X$4&B4! , -%$"+1&:! 5&"™"HGBI% I +! " +-*S
W'S+"+46& ,4+1"+X$"" + 5+, 14!-, /W1 +14+11 "1 S%-H'E , 41&: 1 +4+14G6+41&:16*-4%:&" 542!

2, QI+ L=, @+ B+ +6"+4+ b0, 1&:1", GSH G-+, AfIHI-H1"43! I&HIN&IA+ , 4+1 -, /15 &S+
/-4(!

o THUSTHHIN -1, (17+H-US HAHHIN'E, -, /16746 &1+44", @1&: 1 H+F- U, Sl +-4S$ " +42!

o Q&/+H4L&MNI+I/-%-(10+6"+4+,%-4'&, 11-6-1"1G21 1 3&55&, 16" &9*+ 54! -"+1h ] Y% 1 +1 5&/+"4]
h&&!"+44" L' F+IY+20B!6- " -S5+1" 115 &/+4]1&" 1 +15&/+1"AN&&! *+J" O +IY&F+*S: %", @]2!

B1+!5844118558 ,111-*+,0+!"4! | &"4+BIH I"LI!"+:+"414&! , & , SAGAH+5-%"11+" & 41& , IF-*$+41&: 1% 1 +!
- OPh+Al /+0+ 5", + /151 8$A 1 5+-43"+5+, 141 & 1489+ 1H'F+IIS/ @5+, 12 #0& % 1 54 S5$44! 9+
O +URIH& LIHI", - /+X$-Y+! /-4-19+1-$4+! | &"4+11- 1 1-$4+1+F+, 191+ 5&44 1&56"+ 1+, 4'F+!
4+ & Y OPN+A1 %! -66+-"1", - /+ XU+ I&H+F+"B"%"4118$, %+ 6" &/ SLUH'F+IU&! +'5", -%h+! , &"4+!
CESIMIH T OBhH", (& B -HE, 1 G-, @A T A+ 4- S5+ -G OB+ H M 9+ 4S9+ 1 H&!
1", &"4+Y $",*, IDbmk]2!
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US G?<:0-6467?/-0-;4?7; ,/0.: 3%

K, 100"414+1%"& , BT H+I /+41 " O+ h 1 +1 /" 4+, %66 +41 &1 B5-11", +1*+- ", @1 -*@& ™ I 541 % 1 -4 H+!H"™!
SA+HU1&P@I &S DA "+4+-"111 & 1 1&, W+ 0", i+ "+, 1+t6°+/"10'& I -, /1 +36*-", | I&RH! %1 +GI H& L!
9-4+/1&, M1 +!58&9"+!1&, I+ J4$-*1/-h-IH+ 1 -F+2!

81+ +1-"+IhH&! 5-", HGO+41&:1-* @& W1 SA% T W H+$4+1"  1&S" " +4+-"1I (1 1*-44""+41 - /1& , ", +0!
8I1+!I5-", 17"+ "+, 1+19+hH++, 11+ S1"4% 1 -%11*-44""+"1 @& "% | S4%-L+1-14+81&:1/" 2+ "+ W1& , hr+-Th!
/-%-1F-""-O*+4IF-*$+41-HI-10"F+,16&", h&: %' S+1-41", 6$h4! - , /1/+""F+-11*-44V1&, i+ Ihdh-Hh+]!: " & S!
W+5IT7"+/5-,1 -, /1 Z&/=TS"/% Dbbk]! 8! HI"+! %1+ &, 5", +! -*@&""H 1 54! f-L+! %1+ 1"4%&"G! &:!
F-*$+41 &1 -14", @+ 1& , it J0 /-%-1F-""-O%! - | /1:&"+1-44h 1 +! , +J0 & , +1h&! 1&5+! T YW-H4-"&4! -, /!
Q-,&&6&$*&4! CEEjJ2! | g+! $4+ h+! 4% & 1&, W+ IH ", i+"+, 14! =, /U B+ =0+ 28" 18, Bk h!
6°+/"1%'&,B:&"S-GI/+:", ", @1 +HHEHCO+4!&:I-*A& " 1 S4!-41:&H*&H4(!

(12990P06/9-"+1:$ , 1h'& , 4% 1 ! -*&HAISAN&!/+ " F+Ih 1 +IF-*$+1&:1-11*-441cl9-4+/1& ,!- ", 6SH!
=L, @ -h-18c -9+ /1 A= L AEIH S T 418 5-% a1, a2, .., an]V7"'+/5-,!-,/!
Z&/=TS"/H%Dbbk]YC4$BI31 -, @!+%!-*2ICEENBIH 1 +"+la;! - "+1h ] +1:+-%$" +41Y-*4&I1-*+/!

=" 9$Hh+4]2!

&6P0-0.0, —4RE(7?990P06/94

" ->10-644/6CK. , /9!-"+19-4+/1& , 14h&1 1 -4%"116" &1+441X 1N 1 -RI@"F+ , 1-14+X$+, 1+1&:1&94+"F+/!
46598 [ X1, X2, .. Xnl,!6"+/"1%4IN%1+!, +I%4C598& X+ 1B1Y=& , @BIWEHT!+H!-*2!CEEK]B!
HI+ "+ "4% 1 +1&94+"F+/14G59& -%I-10"F+, 16&", B &: 1" S5+2!
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8I'4IF-""-9*+!"4l- | 1-*""-Gl&:lareal D.ce 1 1 I1D!-, /%1 +145™ , @% 1 +1$4+"1, -S5+/%1+1"&1-%'&, 2!

8"-1+1+J-56*+!!

[ 5188.48541] “T-MobileLogan”

[ 5188.60291] “T-MobileSwisshouse’
[ 5187.41803] “T-MobileAmy”

9]-a412<69}

SI'MIF-""-O*+1 "+6"+4+ 4l h 1 +! /4% OPN'& , | &1 %' S+41 41+ 4$9U+1% H-41 -4 1&5+B! +*4+H 1+ +8! -}l
H&'L!-,/1H%1!,&14'Q, -*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]

!

I jin



o 196/%-.6/7<.0,-%

81'4!",:&"5-1'&, "4+ F+IH&IH I -%1"41 1-66+,", @' H'D 1 G 1+ 6 1 &, +2K4"%!" | S4+AIKAI"I 11 -"@", @A
g l-%-66"1-1'&,"419+", @'$4+/Alg 1 -414G6+&:11855%, "1-4'&, "4 1 +1$4+"1/&", QAN

J:,-6i<z?/;6i5?/0?11619]-a< - ?/; 6}

8I'AIF-""-O*!", IS/ +4l 1 +1/-%+!-, /IW'S+%1+16 1 &, +1"4111-7@", @D]'&"!$, 6*$0@+/VE]2!Kh!1-, 19+
1&, F+"+/1$4", @1/ -h+45"7]!

8"-1+1+J-56"+8!!

732339.674236111 O
732339.689803241 1
732339.696423611 O

%
*4410<?.0, -4109.152/0?17619] -a)?449%

8I'AIF-""-9*11&, 4", 4% 1 +1h&%-*1 , $S9+"1&: 4" S+41% 1 +!-66!H-4!$4+/2!!

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

!
*4410<?.0, -1C?.6152/0?176A9]-aD?44 i C?.69%
SI1'4IF-""-9"+11&, 4-", 4l 1 +14"'S+1+-111-66*"1-4"& , |H-414%-"%+/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]

! jjn



g+11859", +hl+!-66*"1-4'&, A HW %1+ /-%+41"  %&! &, +1", 6B "+ h1 -1 1& , %-", 41% 1+ /-Gt! -, /!
WI+1-66"1-%'&, W1 -%"41$4+/1-HH 1 -H16-"%"1$*-" %" S+

CH'+"ll- , 1+]- 56+ -1+ (1]

38317 Calcsoft

38237 ClockApp

38245 ConnectionMonitorUi
38294 Converter

38251 MediaGallery

78" &% -, G4 M H+! 4++10%+/1 -1 4S94+H! &:1 %1 +! -66%"1-%'& , 4(1 WD &4+ HD =W -"+1" , 1*$/+/1" LD +!
589"+!/+F'1+1$4+/19G!/+:-$%1:&" 1 +16" &I+ 1HYV&L"-IKKEE]?

81+14$94+41 &:1-66*"1-4'&, 41", 1*$/+ 1 +1:&"*&H", @(!! -66*'1-%'&, ! 5-, -@+"B! 9" &H4+ B P*$+h&&H1!
1&, ,+1%'& B 1-*1$*-4& Bl 1-5+"-81 1*&11 8 1&, , +14'&,! 5&,"1& 8 1& , F+"h+"8 -+ +J6*&"+ 8! "5 -0+
F'+H+81*&@48! 5+/"-1 @-*+"CB! 5+, $8! 5"J6" I8! , &4+6-/B!61& , 8! 61&,+9&&LB! 6", 9&-"/B! 6" &:"*+b!
417 ++, 14-F+"814G41-6B4& !/ &BIF& " 1+118&5 5~ , /-, /IF' /+&1"+1&" /+™ 1!

|

« 3&558$,"1-%'&,k

I+ "+ 1&,%-",41 -#1",:&"'5-0'&, | "+-h+/1%&! 1&55%,"1-%'&,b ", 1'$/", 0! 1&55%,"1-4'&, ! F'-!
K, %+, +HBIF&" 148!, /1%+J02!
(, 332-(<?.0, -15?/0?116A9] -a)< , 33

BI'AF-""-O+14h& " +41 -H1" [ :&"5-4'&, " +-h+/11&11&5 5%, "1-4'&,bI" , 1*$/", @! S+44-@+481 1-*41 -, /!
K,%+", +h 1&, , +1H'F%G2A 81+! ", :&"S-%'&, ! "4l L+6%! ", -1 49" $1%$"+/1 -"*-G! H'% 1! :"+/41 :&"! +-11!
185589, "1-%'&, ! +F+, %! 3-*41 h&! %1+ 4$9I+1%R4! 61& ,+! ,$59+"! -+ 4G6"1-*G! -44&1"-%+/! H"h1!
11+1L", 0'F&"1+5-"81-,/1$,L,&H, !, $59+"4!-"+1-44'Q , +/!-IF-*$+1&:!SD2!

c+'+"4l-  1+J-56*+h"-1+(!

date: 732162.65994213 —Convert using datestr

event: 299 —-Unique event 1D

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 M1 +1*& @ 1-64$™ , @844/ + , %! -, AH+"+/1-14$ F+G1 1& , 4"4%" , @' &: I CJIXS+AR'& , 41" ++-4+/!
h&161&, +$4-0+!-, 719+ 1 -F'& 1 -HIH+IH"™1-*4&I$4+!" ,18&$" -, —*GA"4I4&!1 /+:", +!h 1 +!-44$56}'& , 4!
h&IBA+ U&= O+ /- h-2IK, -1+ +14GAH+ S0 1 "4!-16""& "1 / -%-1"41 , &H! , +1+44-""*CI-F-"*-O*+BI"hI"4] | &Ml
5-,7-4&"CI%&! I-F+!"04&! /+4'@ , 1 -14G4%+5! -, /1"0"4l+, &$0 1 1%&! 5-L+14&5+! -44$56}'& , 4! -9& B!

! jk!



WI+161&,+ $4-@+1%1 -0 -"+11&558&,! -, /! *+J"9*+14&1 %1 - % 1+G! 1-,19+! -66*'+/14%&! -, G 4G6+! &:!
$4+)1

K,17'0$"+' Dh! H+141&H!4&5+! &: 1% 1+ XS+4%"& , 4101 %10 1 +1 4B F+G1 1& , %=", 4101 %! =" +! "+*+F- 4l :&"!
&S " +4+-"111-, /10&1* -9+ -t "OFh+42!

8. 1 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#? 347164, Ph. = 6192/568iC?. ¥

P-4+/1&, %1 +14$"F+G! /-h-1"+4SH4BI H+1 &O%-", 1 -, 1", 4@ 10 &: N &H! +-1 11 $4+71" k" - 164 H'% 1% 1 +!
589"+I/+F" 1+, /%1 +""16-%+" , 481!

o 196/5 WA I'4I$4+"1 /+41™"9+41 "4 6-Wh+" , 4 -414&S+H 1 -H! *+@$*- "1 -, /1%& $4+1+5-"15-" *C!
&"16+'4&, -118558%, "1-1'&, |-, /1h&14+, /h+ 0 S+44-0+41&: %+, 21!

o 196/i7 QM8 I"4I$4+"1/+41"" O +4I"AI G-+ " , 4! -4IF+GI " +@%*-"1 -, /1H&I B4+ BT +161 &, +15-",G:&"!
6+'4&,-11855%,"1-4'&, b!!

o 196/tRSAIBI"41$4+"1/+41""9+41"416-Mh+" , 41 -414&5+H 1 Y1 " +@$*-"1- , /1h&!IS4+1% 1 +161 &, +19&% 1!
& IH&'L! -, /16+'4&, -11$4+4815-L", @1 1-*4Bl4+, /", @!%+J%! - , /1+5-"1F+"G1 &%+, 1:&"16+"4& , -*!
-, /& H& LI6$ 6&4+42!!

o 196/4S AIBI"4I$4+"1 /+41™"9+41 WAl 6-Y+" , 41 -4 F+G1 " +@%*-"1 -, /1%&! $4+1 %1 +1 61 &, +19&K ! :&"!
H&'L! -, /! 6+'4&, -1 $4+481 5-L", 0 1-*48) 4+, /", @ W+I0d! &4+, ! (&' H&'L! -, /! 6+4&, -
6$'684+4IH1"+l4+, /", @1+5-"41:&"IH&"LI6$" 6&4+42!!

o 196/4SSAI 814! $4+"! /+41™"9+41 "4l 6-Yh+" , 41 -41 A&S+HT -0 "+@$*-"1 -, /1 4&! $4+!1 b1+ 61& , +!
6"'5-""G! :&"1 6+"4& , -* $4+48 1&55%,"1-4", @' %1 '&$A 1! +5-"1 :&" 6+4&, -} -, /1 :&" T H&'L!
6$'6&4+421!

I jbn




o 196/iSUABI"AI$4+"1/+41""9+41"416-Hik+" , 41-4IF+7CI"+@%*-"1 -, /1%&!I $4+1% 1 +16 1 &, +19&K I TH&"L!
-, /1 6+"4&, " $4+41 9+",@! F+°G! -10'F+! &, ! "h4! $4-@+! :&"1 1-7481 h+J%", @! -, /1 +5-"4! 9&H1!
6+'4&,-*G!-, /1:&"H& L2

o 196/5UYA 814! $4+"! /+41™"0+41 "4l 6-Uih+* , 41 -41 A&S+H T -0 "+@$*-"1 -, /14&! $4+1 41+ 61 &, +!
6"'5-""Gl:&"16+"4& , - $4+481 4+, /", @' %+ %4 XS HH &t Bl -, /118558, "1-4", @! -1+ §&! 11+
-,/19G+5-"1-4IH&"L!-, /19G!6 1 & , +!- , /%+J%4):&"16+"4& , -*118&55%, "1-4'&, 2!

o 196/4XUMIBI"41$4+"1/+41""9+41"416-h+" , 41-414&5+H 1 Y1 " +@$*-"1- , /1h&!SA+1% 1 +161 &, +19&% 1!
&ITHE'L! -, /164748, - $4+41 4+, /", @1 %+Jh4! -, /14&! 1&55$, "1-%+! 6+74& , -*CI X$+! &+, !
=1+1h&t: -1+

o 196/igRAIBI"4ISA+"/+41""O+AI"WAI6-Mh+" , 4! -4IF+"C!"+@%*- "I -, /1h&!S4+IH T +16 1 &, +1+X$S-HG!:&"!
H&'L!-,/1:&"16+"4&, -1 $4+4B1/&", @01 +! S5-I&"%C! &: %1+ H&'LI1&55$, "1-4'&, - 1+!%&! -1+
=, /N &SAN+S-"TH I +1h 1 +16+"4& , -1& , +1:-1+1%&!: - 1+B1+ 5-"1- | /161 &, +!!

o 196/8hUAIBI"4ISA+"1 /+41""9+41"hA 6 -+ , 41-41 | &1 " +@$*-"1 -, /&I B4+ T +!6 1 & , ++X$-HC!:&"!
H&'L!-,/1:&"16+"4& , -*1$4+4Bl4+, /", @'+ IR XS I+ &+, 1 -, /11&558$, "1-4", 0! 5-", *G! .- 1+!4&!
-1+L&MH& L -, /164748, -*G!!

g+ H™-H4&I$4+1N1"4" &' 5-0'&, IHI+, -, *GT", @!% 1 +! " +4$ %41 &:1 8" 1 h+40dBI%&! 1 -F+! -/ /"%'& , -*!
", & 508, -9&$H +-11 $4+71 - /118564 5+, BT+, S/+6% 1", : & 5-%'&, | HH 1 -F+1 &, ! +-11!
SA+" A&, U+ JhL/ %201

UIW (, -<1290, ~94?-CiC19<2990 , ~¥

K, 1% 04110 -6%+ B H+! -, *GT+!", S/+6% 1% I +!h&& 4! H&! 9 +1$4+/1" , 185" 11 +4"41%&! 5-L+18$" 16" &6&4-*!
& -11&,U+JHS-H-"+! 4G4%+5! h1-% "56'&F+41 S5&9™G! h1*&S@I! h1+! ", 1'$4'&, ! &:! 1&, I+Ih$-*!
", &5, NgH -, -GTH "+ SH& /1 5-11", +1*+-" " 0! -*0& "W 1 54! 6" &F'/+! 41 +19-4"4! | ++/+/!
h&! $4+1 %1 +4+1%G6+4! &1 Q& WIS /+:", +1%1+1$, /+7C", 0! 1&, 1+644! &1 S-11", +1*+-",",0! -, /!
J+417"9+H AL S+ &I+ +344", 0! -* A& 1 540 g+ L1 &&4+! &S /" 4"+ W HGE+4! &:1 1%-44""+"41 &
/'R, U NG 1E 56"+ T+ 5 (!

o )216>1?96CH?7; , /0. 2 39! ="+ +-4G!4&! $4+! -, /1S, /+ M-, /19+1-$4+1 41 +G1 4"56*":6! 1&56%+J!
/+1'4'&,55-1",0!6"&1+44+4!-F&'/", 0!$, , +1+44-"Cl1&S6$k-4'& , 4!1Y=-:-F"- 1=, /17—, /0" +9+!
DbbDPBIHI"L1"4I1* $1"-*1h&!-15&9™+!+, F"" &, 5+, WIH% 1 1*'5"%+/16"&1+44", 016&H+"2!

o {H?8691796CH?7;, /0.2 39! -+ *&OSAU H'Y I *+46+1% %&! " *+*+F- %! :+-4$"+4! YW& 1 -F"I Dbbj J8!
HI'LI4L, +1+44-"Gl4", 1+ 1B 1 +IX$-4G1&: 1 +1/ -%-11-6%$" +/19CGI 5&9™+14+, 4& 4R1"4 , &HIL , &H , !
-16M& M+ L%+, 4%+" B12$1-1+KI-RICEE] ]! -, /1148 5+4"'S+414+, 48 RAIA"D , -*4!-"+ &40 -, /1T +!
F-*$+41"+1&"/+/!-419*  LIYP+" , -"/ &4B!8-""[&!+}!-*2ICEEm]2!!

o §-9.7-<6>1796Ch77; ,/0.-39!-"+1-6-9*+1&: !l -, /*, @!-1*-"@+!1*-441&:11& , 1+6%4!Y# 1 -BIW"O*+"!
+§! =2 DbbDBIH "L "4 "56& - , B %&! &3 4G4%+5!4", 1+ | ++/41%&! 6" &1+44+41 -1*-"@+! - | /!
H'/+1-5&8$,%&:11& , I+ J4$-*1F-""-9*+4!!

! jmu



o H-6?/tP2-<.0,->17296CH?7; , /0. - 3% ="+ h1+! +-4"+401 4&! -66*C! -, /1 1 -F+1 41&H , 1 h&! 9+! F+*G!
+0"1+ W3-, -, /1= 1-H+58-6*&"! CEEE]! YO-5-, -BI P-9$! +4! -*2! CEDD]8!H1"11! "4/ F+*G!
"56&"-,1:&"1&$" 1589 +1464+ 51 5%-1'& , 41- , /16+":&"5-, 1+, ++/4)!

g+ $4+! %1+ G?/0,50 G,C61 &,5",+! -*@&" 415! 4&! 6"+/"1%! :$h$"+! 1&,%+J%! 4'@,-*4! $4",O!!
1'4h& ™ 1-41/--1-41% 1 +1", 6 SN O+1 -S4+ h1+G! 1 -F+16"&F+/1%&! H& LIF+GIH+*1", 1@ 1-4"& , 11& , %+J%!
6" +/"1%'& , 1=& , @BIW&HT!+h!-*2!CEEK]2!

g+ &N /HA1T O+ R+ T+ /G- AR G -R HAH H™ $4+H 61 &S0 1 &BU! &S %1 +4"41 i1 +! O+-*4G!
Q",",0! 6" &lI+1%]B @"F+! -, ! &F+ F+HI&: Bl +!", :&"5-H'&, "% 1&,%-", 481 /+41"" 9+ il +! F-""-O*+4! !
IS+ /1436  TNEHIHHTT -F+I11 &4+, 191 +1$4+71/ -G-4+4Alh ] B H+TH"$4+1" | 1&$" % +4%42l O +!
401000, 1/ -H-4+041 01 R 1&S9", +1h T+ *-"@+4% -5&$, 1 &:11&, ¥+ I4$-*1 /-h-2 g+ 11 &&4+! 1 &4+!
/-0-4+0419G! " - L, @11+ /-%-4+%419-4+/1& , (%1 +! , $59+"1&:1&@4I% 1 +G! 1 -F+1YH 1 -%! 1&"* +468& , /4!
HUYDGI+HY ST+ $4+711-4146+, 0 &, D1+ 6" &I+ LGB T+ -5&$, W &:!", : &' 5-%"&, 1 +-1111& , %+JH!
/-4-1&@N-4B!-, /%1 +,19%, /", @1% 1 +! " +4$%4!

K, 00041, +J% L1-6%+ 8 H+! 6" +4+ % &$°1 1&, b+ JU! -H-"+, +441 4G4%+5! 6°&6&4-*2 7" 4% H+! /+:", +!
18, %+J%!-, /11& , W+ -H-"+, +4428 1+ , B H+!6"+4+ , W &$*11& , h+ I -H-"+, +441 5&/+ 7" , -*GBIH +!
+J6*-", 191+ $, /+G", @ -" 11"+ 1%$ "+ %1 %! 4$66& "%4! 1& , I+JHS-H-"+! 589"+ -66*'1-%'&, 42 g +!
6" +4+, %1+ /'41$44'& 1 " &5! -1 5&9™G! 6&", ¥ &I F'+H! 9+1-$4+1h1+! @& &:!1 &S 1 +4"41 "4 h&!
1&, 5" 9+ h&! "56"&F+! 5&9™MG! $4+41 %1'&SAN! 1&, h+I0! -H-"+,+4401 | 814! S&/+ H+! /+:", +]
18&59", +41 144+ 80+, +&$4!1 1&, %+ I /-%-1 1-6%$"+/1 k1 "&S@ 1! 4+,4&" 42K, T+ =" 11"%+1%$"+8! H+!
JH0="1 =11 &I+ 61 -4+41 [ ++/+/14%&) 1-6¥S"+B! $, 7+ 4%-, /1 -, /1 S-L+! $4+! &:1 1&, %+ ", ! -
58&9"+!-66"1-%'&, 2!

! jbu



kE !l



W (,-.6=2@?/613,C610-;1ji2/<:0.6<.2/64

I+ +I"41@ +-%!", k" +4%", 11&, B+ JHS-H - "+ -66*"1-4'& , 4191 %", b+ @+, B*C4$66& " ! $4+"1%-4L4! 9C!
=10, 0 -$h&, &5&S4C! &, 9+1-*1 &1 $4+'4) 81+! 9+1-F'&" &:! 1&,4+JUS-H-"+ -66*"1-%'&, 4!
/+6+, /741, &0&,*CI&, 1+ 1" Yt ", —Hdp-Gt ], /1$4+"1" %t " -1%'& , 419N -*4&I& , 1D +11& , U+-Thld+ , 4+ /!
/87,0 B1+" T +I+1SK'E, 2 =& 5+ +-16! B&/+4 &1 1&, %+ ", : &' 5-1'&, | +J'4f! 1&H+F+8 5-,C!
"ASHA b/ %8 B&/+, 0! 18,40 ", &5 -H'&, T T-F+ &0 9++, ! 1&56*+4+G! -/ /" +44+/1)
)4, @ 5&/+HHIE-"G!", 11+ HGE+! &1 1&, I ", & S-H'&, hl-HH1+G! 1-, 1 *+6"+4+, W #h 1 &$0 1!
4&5+158/+41h-L+1" %&!1-118$ , %! - 194+ RAILS "+, W 4h-US4BIAS LI -417"  1-15++)" @aBl &N 1 +"1 58/ +¥4!
B-L+1 ", %8 -11&$, % Wl +! 61G4"1-* +,F"" &, 5+, % +208! *&1-%"& , 40! #! 5&"+! @+,+"1! -66"&-11! 4&!
18, 5+INSE&/+", 014, ++/+/H&I1-64$" +IF-""& PS4 +-4$" +41&:11& , +IH!", :&" S-H'&, BI", 1*$/", @1 1 +!
F-""+hG! &:1 WG6+4D! /+6+,/+,1"+481 X$-*UGB! -, /! 1&, %+J%! 1"4%&™"+420 K, ! -/ /"%'&, B %&! 4&*F+! 1 +!
4&:HH-"+ +,0",++™,0! 6°8&9*+54! +,18$,%+"+/!",1 6°&0"-55", 0! 1&, h+JIHS-H-"+! -66*"1-%"& , 48!
-66°&6""-%+! -O4h"-1%'&, 481 -41 H+* -41 41-*-O+1 S+4h1&/4! &1 1&,%+J% 6°&1+44",0! -,/!
5-,-0+5+,1B-"+!, ++/+/M&14$66& W% 1 +1/"41&F+C! - , /1" +$4+1&:11& , U+ IH!", :&" 5-4"&, 2!

81+! &OI+1H'F+! &:! %1"4 11-6%+"1 "4 YD]! h&! 6°&6&4+! -1 1&, %+l -, /1 -1 /+:","W'&, ! &1 1&,%+J4S
-H-"+, +441YC) h&! 1& , 1+6%$-T+! -1 &/ +11 &:1 -1 5&9"*+81 1& , +I4S-H-"+14G4%+51H1 -4 1&59", +4!
1-6%$"+/11+4+" 8@+, +&$4l4+,4&"14'@ , 41" h&!-11& 1+ +, WI1&, b+ I S &/ +10 T =01~ 1h1+,19+!$4+/!
9G!-66*"1-%'&,4!-, /81", -*GBIYh]1h&! /+:", +1h1+1$, /+"G", @ =" 11 "H+1%$" +1% D -R% 1 "411& , Y+ JHS-H-"+!
4GAH+5!, ++/41h&19+1589™+BI", 1:6/", 01" 5"%-%"& , 41&: 1 +4+1/+F"1+42!

WOR &7?.243,Co10-;H-. i<, —.6=.1

8&ISA+I1&, 1+ I0!", 1 5&9™ +1 4+ F' 1+ 9&N NN +1/+:", "W &, 1&:11& , i+ ! -, /1% 1 +1 5+4 1 8&/1%&! 6" & 1+44!
/-%-1",0&) 1&, %% 5S4 9+ $, 7+ MM&&/ UK, h1"A A+1%'& LB HH /4", +1 1&, %+ %! -, /1 1&, %+JHS
-H-"+, 44 /1 /413441 &HIR! - Q@ +@-%+!/-%-1", %&I1& , U+ IHA&I N T - D +4+1/-%-11-, 19+1$4+/19C!
58&9"+l4+"F'1+421

WORDR (, -.6=.4C6PI-0.0, -

8&I1"+-H+!1&, i+ JHS-H-"+1-66*"1-4'&, BIH+H S 44S$ , 7+ 4%- , /%1 +15+-, ", 01&:11&, h+I%!:"&5!
W1+ 6&", % &:! F'+H! &1 5&9™%G) g+! +J6*&"+! hl+! 1&,h+Jh! F-""-O*+4] -F-"*-O*+! " I -1 5&9"+!
+,F"&, 5+, 0 U4+ &1 91+ %+ 511&, h+IHB! &1 1&, U+ JHS-H-"+, +448! $4S-+C! *+:+"41%&! -1 @+, +"-*1
1441 &:1AGAH+S4I%D -0 1, 14+, 441 -11&, %", $&$4*GI 11 -, 0", @' 6 1G4"1-1+,F" &, 5+, % -, /16" &F"/+!
“HHE- B AT LA UR B+ $4+71 9-4+/1 &, 1 0 YO+G! CEED]2 U4, @ %14 1&"+! /+:","%"& , Bl 4+F+" -
=Sl & AYZ++"4+ B1=11 5" /41+H-2ICEEC]YP-"L1$$4! -, /10+GICEEN]1Y?-44"-1-, /W1 $41 " -IICEE] ]!

! kD !l



Y3&$H-T!-, /13"&H*+GICEEJ ]! 1 -F+!:&1$4+/1& 1 /" 1+ "+, hl-46+1%41&:11& , b+ IHS-H-"+, +44814$1 11 -4!
"4l -%$" +Bl I &HM&IS&/+11&, I+ Jh$-H/ -h-1-, /1", bt " - 10'&, 419+hH++, 1$4+41- , /11& , b+ 2!

P-4+/1&, 1% 1+4+16"'& " 1H& L4BIH+! 6" &6&4+! -1 /+h-"*+ /1 &F+ F'+H! &:11& , Ui+ W O+ &H % I -1 4-%"4:"+4!
W+, ++/4AHH L -F+ /400 0+ 4= 0+5&: S +5-"1 -, -*G4"41Y"=+1%"& , 1 C2J2CN ) F-*$-4"'& , a] ' &: (!
F+J'9UGE @ IYHA'@ 1% /+4'0,!-66"&6"" %+ :&" -1 B&I" +I /+F'1+] -, /1", 1'$/", @' S+ -41-1: - 1%& B!
/78,0841, Q9+hH++, 118"+, hl-, /1 ShS" +11& , I+ JH2!

o &BPI-0.0,-% P <,—.6=01 3&,k+IH "4 - Gl "+HF- "8 SIHE, L I-H 1-,1 O+ $4+/1 H&
LU= =1 T+ = L WHGTH T+, 1", e =1 @V HIS 1= 1 B4+ =W -1 0"+, 168", H1" , I'S+2K , 1141 $4+7
1+, 5 UHE ™ /B- 14+, K461 1-, 19+1-16+"48& , B/ +F"1+314& HH-"+1-66"1-4'& , BI&"! , +- "Gl -, GKI", 0!
F4HK, R IHE LBIH+&1$416™ 5 -""CI& , I589"+-66"1-W& , 4!

o (,-.6=.49.2. 60 18, IIH Akt AT+ 6°85", + 1", & 5-HE, T4 11 -"-14+"T+4! 1&H! -!
59"+ -66"1-H& , "4 $A+/B HI'LI 1- 1 24181 :$, K&, 4G 1 "41 51 +1 4$5! &:! S$H'6*+!
1&, I+ JHF-""- 0+ 4 H 1 &4+!1859", K&, 1 1-41 /" 4"+ M Sb— " Q4K 41—, =2+ 14 ]+ 5&Y"™+!
~B6*1-H&, U # 18, K+ JH F=""-0%+ "4l -1 1& i+ K 4'D, ~31 411! ~41*€1-H& , 21 7&"1 +J-56+! 1+
159", 48, 1&: ' S+I/ -+ , /1618, +1$4-0+!1- , USOA+AHIS4+"1-1HFHGY!

o (,-.6=.42<Q2090.0, DI 7&" 1 1& , W+ JH - 1XS'AH'E , B H+ &OH-", 114, ~B41 &HI&: I 1+ $4+"RAI L&, +-JH
9GI1859",", 14'0, 410+, +"-H+/19C1-IF-""+4G1&: 14+, 4& A -F-"*-Q¥+1" | 1-I 589"+ /+F"1+(1Z ; =B
1-5+" -1 - 1144+ & 5+ 431 18 5.6 - 4481 &S 1B +K121YP"4&, , \CEDDUB 141 /=1 " +1= | ~GT+/1 -, /|
Q'8$6+/1", U8 18, H+Jh F=""-Or+4l 1 -4l =" +1 6-"H &:1 &$") 1&, U+ JUSS&/+1 VA++1 k1 +1 :8+&H", !
4+15&,

o (,-.6=.1297;6) g+ 4+ 1&, 5+ IH ", 18 5HE, L K& +, "L K1+ 58I+ -66"1-HE, ! $4+"]
+6+"+, 140 78 +1-56%1 /-4-1 1-64$"+/1 96! 589"+ 618&, +4! 1-,1 9+ $4+/1 41", 6Sh4! 8!
"B6T8FH" =144l -, /1$4-9" UG ) J- 564181 -66"'1-H'& , 41"+ /&H , 4" +-517P=14+"F'1+4)
BHEMAE , 118, b+ JIS-H-"+B 1 &, +4V=115"/4- , /17-+" 1&F+, ICEEDfI="+H'&" +L}I=5 -"-@"11+4-*)
CEENJB!-/-6W'F+! , 84+6-/1-66"1-4'& , 41Y=115"/H CEEE]! -, /1 ; O $4-9""4GIYC", LH+GB ;"+"1+
+H-HICEEj ]2

WORDS (, -.6=.4-2.2/6}

IP+1-$4+! "% "4l 1°$1"-H14&! S, 7+ 4%-, /1 %1+ -U$ + &1 1& Ut I /%=1 -, /1 5&9™HCBI H+! /+41"9+!
Q&N 1 /+h-"19+:& +1 /+:",", @1 &S 1&, b+ Jh! S&/+1 " -5+H& LUK, 191+ "+4+-"118YC+, ""1L4+, !
-, /K, /$H4L-ICEER]!YC+, ""1L4+,BIK, /$*4L-!+41-*2ICEEC]! 5-L+!-1 , $59+"1&:1&94+"F-%'& , 4! -9&$H!
WH+!, -4$T+H &1 18, U+, (& S-0'&L B H T HA! +J6*&"+! 14"+ O+1-$4+! "% H™ /+)+° 5", +1 h1 +!
/+4'0,1"+X$"+5+, 1418118, 1IN B&/+ N g +19$/1&, W1+ 11 -"-10%+""4%"141 /+41™"9+ /1", 19&% 1!
S/ A=, /-1 N1A&SHITL =" =104 14 L -HIHA T -F+"/+ %"+ /TH L+, 1=, 6T, @17 +-$":+1 589"+
1&, %+ J0/-%-2!

(,-.6=M0-P,/372.0,-4:?%.634, /?T< = ?/7<.6/09.0<%

s+ F-4"F+ AGAK+SA! "+ T1-"-1%+""T+/1 OG! :"+X$+, % 11-,@+B! -, /Bl h1S48! hl+! ", :&"5-4'&,! "4l
/G,-5"1N C&H+F+" I H+! -"+1" " +4+ /1", 11&, b+ JH$-H", &' 5-4'&, I -H -1 @'F+, 16&", W, 1H"S+!4&!

! kC !l



/+"FH1&, IR g+ 1=, LS4+ 6-40 18, IS, (& S-H'EL B H LI A1 B4/ & /4 R+ /!
1& , i+ I 4h-Y+4BIN&16 " +/" LRH T =% 0 +!, +I%11& , b+ JhI4%-Y+IH"*19+!!

(,-.6=40-P,/372.0, -H910346/P6<.%

P+1-$4+! 1&,1+J4$-" /-4-! ="+ 1-6%$"+/! h1'&$Q1! S5&9"+! /+F'1+4! 4+,4& 4! h1+"+! 1-,1 O+
"S- XSG &1 544, 01, &5 -1'E, A 81+ +H 1-, 194! -1 /41&, L, + 1R H T 1-68$, @
/%=1 YHI08! /$+! B&! *-1L) &:1 1&F+T-@+]! WE-R 1,1 R4S L1, 18565+ &' +F+, ! 18" $6%+/!
" & S-WE AR W&, -PCB B/ -1+ &I $A+/1"S 5+ /KGRI +G! 5-619+18& 5+ &94& +Hi+!
81+ +:&"+31""4l, +1+44-"GI%&!16+":&" 5! -11&" " +1%'& , 1 11 +1L! -, ZIF+"":Cl% 1 +1 1& 56 ++ , +44! &: %1 +!
/-%-16""&" &I $4+2!

(,-.6=.0:?%337-84?1.6/-?.05641/64/696-.7.0, -9

81+"+!"4I $4$-7C! -1 @-6! O+hH++, [l +1 4+, 4& 1 &BHESH! -, Z1h 1+ +F+1&:1", &' 5-H'&, !, ++/+/19G!
1&, 1+JHS-H-"+14G4%+ 54238, i+ Ji$-*1/ -%-1-"+1$4$-+CI6 " &F' /+ /1", 1-I"-HI:&" S-HI- , /1, ++/1h&! 9+
5&/""+/16"& " 11&! $4+2181'41 &/ "1-H'&, "4, &% F' -1 9+1-$4+!+-111-66*"1-%'& , | 5-C! "+X$"" +!
/AN -46+1%4 &R+ 18, W+ JES-1 1, (&1 -1E, 2 e+, 148 5$U'6H -944"-1%'& | *+F+4l -"+]
,HH/ /& T HSAH& & ek RS-/ -H-2!!

(,-.6=.00-P,/372.0,-409:0; -78i-.6//61?.6CH

8l+"+ -"+165- GI", b+""+-U'&, 41 -, /1 /+6+, /+ , 1"+41 O+%H++, 1 1& , h+J4$-* /-%-BI HI"L NI -"+1 | &4l
L,&H,!-16"&"! -, /' 5-G! , &% O+! +F"/+ %! O+ " F-4"&, ! "$*+4! 1-, ! "+*-%+! 1& , %+J%S-* /-%-! %1 !
J+41"9+IEH!", & 518, 1"41&9%-", +/1:"&51& , +1&"15& " +!6"+1+41&:!", :&"5-4'& , 1 7&"1+J-56*+B!
*&1-%&, 1 /-h=-11-, 19+ /+ " F+/19G! " +*-%" , @ 1+*1h&H+" K04 H"% 11 1& , %+ I%S-*1/ -%-1:&" 1 N +1 /=G+1 - | /!
WS+ 814! WG6+! &:! "+*-%'&,! "4 -1 /+6+,/+,1G! O+1-$4+! hl+! *&1-%'&,! "+X$"" +4! &hl1+"! /-4-!
F-""-9*+44&1Q+!/+:" , +/1:"" 4})!

(,-.6=.0-P,/372.0,-4-?.2/6%9::6.6/, ;6-6, 2%

8l+"+1"4l & $,"X$+! 4&* K&, ! :&" I&H! U&! O+, /1 WS+ - /1 +F+ %4 %&! S, /+ 44—, /! 1& , %+J%!
11-,@+4f1 -148@"1-* S&/+1 B -0, 1S/ +41 -1 +J'4%", @1 18568& , +, 14! &:! -11& , h+JHS-H-"+8! 589"+
185684 ,0! +,F"&,5+,8 /&+4l &4 +J'4k! 81+"+:&"+Bl -1 46+1":"11 1&,%+JI4S-00°+@-%'&, !
S5+11-,"45BHILN", 1$/+41 7 -%-114-44""1-%'& , 19-4+/1& , 1% +] , %S+ &: W N +11& , U+ J¥B! , ++/41%&!
O+l/+:", +/1:&" +-1111& , I+ J¥S-H - " +14G4%+ 52!

WS (,-.6=>?@?/6-69%3 , CoTH

HR1&SQN /-1 ="+ $4S-7C1 $, 4h" $LU$"+/1 -, 71894+ F-4'& , 41 -+ -44$5+/14&1 9+!", /+6+, /+, bl
RE+T -G 1O HIH A+, 1 +1/-%-16&" , W4l H+ - " +118*+1%", @18 1 +14+X$+, 1+! -, 714594+ XS+, h!
&94+"F-Y'& , 41 ="+ $AS-HCI 1&" " +*-%+ /0 g+ -, *CT+Ih 1+ +J"4%", @1 1& , W+ %! /-%-! - , /1 BE/+1% 1+ 5!
&UISAH &S -1 O & B4R, i+ -, /167 +/ TN L&, I AN $4+1S1+, 4L -667&- 11!
oA BANRIN& 4+ - 1S4+ R - 10'& TH R -1 589+ /+F 1+2K, 1@+, +"-Blh 1 +4+!" %+ "-1%'& , 4!
188 /1", F&F+!-,Cl&: BT +16 1 &, +RA!:+-%$" +4B14$1 11 -4 S5+44-@", @B 1& , %-1%4B1 1-*+, /- "Bl 1*& 1L BI 1Bl

! kh !l



H+919"&H4+"81+41218&!19%"/1-11& , h+J4S-H-"+14G4%+SBIH+! , ++/1h&! | -F+!-,1-66"&6""-%+!1& , h+J%!
5&/+1h&!"+6"+4+ W1 5-,"6$*-Y+! -, /1-11+4411& , %+ 0", :&" 5-%"&, 2IPC!-0@" +@-%", @!", :&"5-4'&, !
&5! 589"+ /-H-1 4&$ 1+ h&! @+, +" U+ 1&, %+IUB-H ", (&1 S-U'&, B %14 B&/+ H™ 1+46! $4!
$,/+ 8-, /NNEHNT+!", & 508, "4+ -+ /198 1& , hr+ J%!!!

WISIR G20-i<, -.6=.152/071769%

g+l -, 6T+ -, /! 0°&$6! h&@+hl+"1 1&,%+J0 /7-%-1 h1-% I-F+! %1+ 4-5+! 4G6+! &:! 1&, h+I4$-*!
", &'5-08&, g+ 1859, +11&, h+JUS-HI F-""-Or+4!" %&!h1"++ 0" &$641 %1 % 1&" " +46& , /1%&! HI"11!
/+F 1S -t/ 14F+ 141811801 /8™, @1 -, 1-66M1-Y'& , 1+ +1$K'& , B9 1 +16 1G4"1-*1*&1-%'& , I/$"", @1 +!
+F+, W=, 1% SR -%% 1 4+F+ 518 11$° 42!

o gl+,(81+!/-GIY&" TH++LI& T H++L+, /]! -, /1W'5+! " -5+1Y5&", ", @B - %+", &&, B +F+,", @1 &"!
, O] -"+F-9+4+/1-4151+1C?.647-Ch.036!0" &$6!\#9&H/BI0O+G! +%!-*2!Dbbm]2!

o gl+ +(! -1+ 4S11! -4 18548 H& LB &SN/ 8& M &™) -1 $,L,&H , 1 6*-1+1 Y31+, ! -, /T WEHT!
CEEE]B!-"+!*-9+*+/1-4%1+17,<?.0, -10°&$6! YW1 -**1- | /13&, , +*GICEEK]2!

o gl-i(! ='0,-* 1&F+"-@+8! -1W'F+! 1&, ,+14W'F%GC! S+hl&/8 9-Uh+'G! *+F+* -, /! 61G4"1-*
", & 5-WE LB OB W1+ HFH & AN & N+ B&Y'E&, ! &: Wl +! /+F L ASLE -41 B+ R+ &
"1, AB1A6++/81 & /HF 14T H -+ /16 1G4 - - 1YW F UG Y3&BU-T! -, /1 3" &H*+G! CEEJ ]! YW T -**1 -, /!
3&, , +*GICEEK]B!-"+*-9+*+/1-41%1+129?; 6!0" &$6!

81+! 1&,%+J450"&$6", @' S&/+! 6"+4+ h+/! 1+"+! 6"&F'/+4! -1 9-4"41 :&" "+6"+4+ %", @' 1&, 4+Jh!

F-""-9*+414&!4$94+X$+, WC!"/+, %" G11& , %+l 4h-%+42!!

N : 6-Ai&?.647-Ch.03 6

6" &F'/+4l", &' 5-%'&, &, W1 +15'S+-, /1/-%+08 1+1/ %+, /1§ S5+10&$6!"4!- , I"S6& - , %/ ""F+"!
O+1-$4+11&, I+ I $4$-4C! 1& , 4444 &:1 5-, 61 6-"4"-* /+41""6%'& , 41 &:! -1 4"%$-Y'& , |1 - F-"C! &F+"!
WS+ [ -66+-"4! -4! -! 4h-56! ,+Ih! %&! b1+ &p1+"1 1&, %+IH! F-""-9*+4] - | /1 "4l 18558&, ! 1&! -*!
F-""-9*+4 C+"+B H+ H"™ 1 $4+1"0 -*&, , +1 -4 -11& , W+ IW F-""-9*+B! 5- ,"6$*-4", @! "% 9G! 6-"%"*%"& , ", @! -!
/-G h& /" A+ S+ 6+ &4 9G HI'L 1$5-, 1 -1 FY%'+41 ="+ $4$-2G! /"::+"+, W'+ /! V'2+ 28!
5&",", @B!-%+", &&,BI+F+,",@!-, /!, "@ 1%W4*&44]) -4141&H , 1", 17'@$"+Di ", IHI"L 11 $5-, - 14'F"+4!
= HSAS-HC/ A /Y158, ", Q148 - T, &&, 14X QKB4+ +614* K| g+ -, —*GTH +- 1 A&
L/ F/S-HCLE U8, 4164 -H& 1S 9 HIH -+, 1+ F+ a2l

Human day (24hrs)

[0; 2/6%RWi&?8k47?/.0.0, -0-;10-. ,%.0361V, -69%

! ki !l



O+!6'8&684+ 191 +H'S+41&, IHI"LI-14G6"1-*1/-GI"4!16-"H"%'& , +/1%&!"*$4%" -%+!&$"16&" , W &:1$4-0+&:!
WS+ -,/ /-4 F-""-9%+4B 1&H+F+8 h1'4) /'F'4'&, ! 41&$*/! O+! -/-6%+/1 %&! +-111 $4+'1 /-"G!
&S, +42!

N - 6/6Ai+,<?.0, -4

BI+1*&1-4'& 16" &F"/+4! /+h-"41&: 1% 1 +16&4"'& , \&: 1% 1 +16 1 & , +!-4!-1@"F+, ! 5&5+, WIH+! /"4%", 0$"41!
W ++181-%'&, 4(! c&5+ Y g&'LIYg]! -, /! ) 4+HT+"+1 {2 81 +4+! ="+ %1+ 5-" 1 6*-1+4 H1 +"+!
6+&6%+! 1-,1 O+ *&1-U+/!1 /S, @ hh+! /7-CGBl =41 ", /"1-U+/1 ",V T'@$"+ DU I g+l /+6*&G! -! 6" +!
" -1%'&, S9-4+/1 A1 I+ 5K TR @+, +" =W+ - 1 S6/-U+H HI+, +F+"1-1T& , +198$, /-"G1 1&44", @!"4!
[/ BIH T+ - &% 1+ &L-%"& , "4/ +h+ 1%+ /2!

(=)~ W~E~w—¢),

[0; 2/6%RX¥#?34161C?01810.0-6/?/84

N :?2.419?;64
U4-@+! 6'&F'/+41",:&"5-1&, 1 9-4+/1 &, 1 11+ 4%-4B4! &:1H1+ 5&I™+! /+F'1+! -, /1 "4l $4+1! =h-H$4!
" AMGIH LT AIE BN -TE, @18 - L D UAH "+ 4RI S+ - 148, BI+IGDBI-L" , @BIS4", 0! !
-66""1-H'&, Bk+JN', @1~ , /7118, , +1H', QU&II+1", ", +42!!

A &L +4+1 18 , U+ Jh $4-0+! F-""-O%+41 6" &F"/+! 44" +-541 &:1 +F+ , k4l b1 -l 1- , 19+ 4-56*+/1" 1 "+-¥
WS+ 7'05 + DK -, /1 41&HI K+ 4" -1+41 &:1 4+F+" - 58Q™+1 4+, 4841 /™", 0! $4+81 411! -41 618, +!
$4-@+2

[0; 2/6%RY4H1840<?T./?2<6%, Pi< , 332-0<?.0, -I<, -.6=.490; - 279%

! kj !



[0; 2/6%RFi1840<?7h./?<69%, Pi?4470<?.0, -9%<, —.6=.490; - 277%

S+ /-4%=1" T h1+4+! 6*8%4! -"+! I"Q1*G! 1+4+" 8@+, +&PAf h1 S4B %! "4 11 -+, @", @' %&! 5-L+! "&9$4%!
18,1+ J0 ", 40+, 144 &S h I +4+1 4'0, -0 g+ H™ -/ /" +441% 14 L1 -4+, @+, 1%+ 7"41$44'& 1 &
1&, I+ J0%-J& , &SG6!- , /14%-%+42!

WOSDS G, C610-; i<, -.6=.15?/0?1769%

81+"+-"+l4+F+"-H1&558&, IF-""-9*+4!" | I5&9"*+6 1 &, +41h 1 -%l1- 16" &F'/+!"+*+F- %", :&"'5-%"&, !
-0&HIh 1+ 1&, %I &:1 589"+ -66*"1-%'&, 41 $4+! -, /1hT-Hl 1-, 1 -*4&! -2 +1% &h 1 +71 5&9*+161& , +!
=108, g HS &/ -, 7148 N1+ 51-4141&H , 1, 17'@$" +1Dm!

[0;2/61Rgi( , -.6=.52/1717613 , C6Th

81+4+1 F-""-9*+41 6" &F"/+! F-""8$4! 1&56*+5+,4%-"G! ", 40 1%4! ", %&! W1+ $4+"R4! ", I+ -1%'& , 42! 7&"!
" A=, LB+, +HH&LII&F+ -@+14"Q , A& HE!" BT, +H11&, , +1HFUGIS-619+*64%110+6+, /", @!
&, WI+HGEH&:!", %+, +hI1&, , +1%'&, Y+208!g"7"&" IhZ]B1h 1 +146++/!5-GIF-"GI/$™", 0!-66!$4+28 1 +!
6&H+" 1&,4$56%'&,! 5-6! 9+! -i+14+/1 "1 -1 -66"1-%'&,! "4 'S, ,", @ & " &bl +7 1&, , +1H'&, !
S5+h1&/4!-"+ - 11 F+1 411! -4l P*S+H&&N 1 &" TV T3NK: I h T+ 9=+ "G H+F++ "4 & HB h 1+, 1 1 +! 589"+

! kk !



/+F' 1+ 5-G16&H+"1 &::21 8-9*+I m! *'4hdl 4+F+"-*1 1& , b+t JW F-""-O*+41 - | /1B 1+ F-*S+41 61 -H h T +G1 1-, !

L4210
(,-.6=.152/121169 #21152/02176 K?12694).1<?-}. 2064
31-9", ! HINFHET, - 14+
J:,-6 H1KF+! HINFHET", - 1K+
Al HINFHET", - 11+

#66*1-4'&,!5-, -0+

#IWFHE& ", -1 F+IN

P'&H4+"

#IWFHE& ", -1 F+IN

P$+I&&HN ! HUF+E, -1 F+1I
3-148:H] HIF+E T, -1 F+1
3-5+'- HIF+E T, -1 F+1
3811466 HIF+E T, -1 F+1
38, F+"+"1 HIF+E T, -1 F+1
7141678+ HUF+E T, - 1HF+1
204! HIF+E T, -1 F+1
*4470<2.0, -4
Q+/'-1Z-+"C HIF+E T, -1 F+1
0+, 3! HUF+E ", - 1HF+1
V&i+6-/! HIF+E T, -1 F+1
18, + HUF+HE, -1 F+1I
- 1&, +988&L! HIF+E T, -1 F+1
S8 HUF+E T, -1 F+1I
=G4#6! HUF+HE, -1 F+1I
8808/ HIF+HE ", -1 F+I
<+ +H1 /4] HIWFHE", - 1HF+!
$~.6/-6.147<06.} T HIF+HE ", -1 F+

(,332-0<2.0,-4

3-"e$nes”, @'-, /", 185", 0!

;18,+,859+"-, /1/$"-4&,!

k,1&5",@!-,/1"$kae&", @!!

;1&, 41,859+

+,<?.0,-4

344118/ +!

3+41&/+1,$59+°!

Z;=1188&"/", -Ht!

38&'/", -+l , $59+°!

G,.0,-h

#, @ +1YzB! . Blw]!

<8H-+IF-"$+4llk

Q&F+5+,

=6++/IF-*$+1lf

1?176hgHE , —>6=1229.056419.4, A3 , 10764<, —.6=.157/071769%

74 H+ /+4179+18$° 1 /+4°0, 16", 16 A H+ W+, 1 /+:", +1&$"11&, U+ JHS-H-"+1 =" 11"+ 1%$" +! -, /!
2, PGB/ +h-"1"hA16 1 -4+ A g+ H™ h-L+1", %&I1& , 4"+ W&, Il +!-" 11+ 1%$  +! -, XG44~ /1 /+4'0 , !
6", 1'6*+4I"/+, 0"+ /1", T =+1%"&, IC2j al!

WU 1-C6/180-;1<, -.6=.>?@?/6}?/<:0.6<.2/6H

gl+,!"56+5+, 1", 01&$" - 11"+ 1%$"+8I H+!1& , 47+ b1+, 4"+ &: 1 5&I"™*+! /+F"1+4BIHI"1 1! -"+!
1-,/71+/11856%0+ 4% -%19%+, /1", :&"'5-%"&, %+11 , &*&AG3H++18&559%,"1-4'&,4!-, /11& ,4$5+"!
++10&, 14+ -YP +Af /45— /1" 1T +-4" @G B&"+ 5+5& Bl -44 6+":&"5-, 1+ -, /11&, 4", $&$4!
H"++4411& , , +1%"FU%GfI-, /1" +X$"+1@"+-%+"1- 583 , %441&: 1+, +'@G!- , /16" &1+44", @'6&H+"!!

! kI Il



g+ -H4&! h-L+! -1 5&I™UG! 6&", W &: F+H! -, /1 -/ /" +441 {1 &4+ @-641"/+,%""+/1 ", V%1 +1 18"+, Wl
1&, 1+ JUS-H-"+, +441-" 11"+ 14" +4% I -IH+!- , *GT+/1", 1 +111-6%+"1/"41$44" , @'% 1 +11$" "+, hldh-%+!
&1 +!-"!

WOUDR &:690; —44/0-<04769%

gl+,!"'S564+5+,1", 0! &$"! -"11"H+1%$"+B! H+! h-L+! ", %&! 1&,4"/+"-0'&, 1 il +! , -4$"+! &1 5&9"+!
/+F L4 HIMLE ="+ J&H!D 1-,/71+/) 1856$4+M4! %1-% 9%+,/! ", :&'5-%'&,! %+11,&'&ECh!
I++1855%,"1-4'&,4! -, /! 1&,4$5+" ++1%°&,"14! :+-%$"+48l /+5-,/",0! 5&"+! 5+5&"Gh! :-4%!
6+":&'5-,1+ -, /! 1&,%,$&$4! H"++44] 1&, ,+1%'FYUCE! 1'@1+"! +,+'@C! 1&,4$56%&,! -,/!
6°&1+44", @'16&H+"2!!

gl+,"'56+5+,1",01&$" - 11"+ 1%$" +BIH+%h-L+!-I 5&9™4GI6&", W& IF'+H!- , /1-/ /" +441 -1} ] &4+
@-64IH+ T-F+!"/+, %" +/1" D +118" "+, W1& , +JUS-H-"+, +441 =" 1 1'%+ 14$ " +4IH+! 1 -F+! -, -*GT+/1", |
WHHA%-Y%+HI&: %D +H- "W T -6%+" 1Y =+1%'&, IC2J2CT) F-*$-%'& , a]2!!

*/<20.6<.2/61?44/ , ?< - 69

#4) [ 41S44+/1 +-"+ BN A 68 -, W 08! 1&, 47+ TR+ B -4, 4! &1 589+ 6*-1:&" 54T H I+, !
/4,00 &S =T LIES + R&! +, 48 +H BT -0 &S L&, Uk 10-44""1-0'& L -, /167 /1K', 1 1,1 9+
6+":&'S5+/1",1 "+ W5+ ", I -1 B5+5&"6GY -, /! 6'&1+44", @! 46++/S11-*+,@+/! +,F"&, 5+, %! g+!
[+, 4= 4 59+/ /+ 14645+ 58S, L, @TH Y% &BHIS4+1" bt F+ W&, &9 - TG, @16+ &/ 42!

&N+ =" 1%+ 14$ "+ -66"&-11+41+J-5", +/1" , 11+ %Y+ &: 11+ = "% 11 -6%+" 1+ 56 1 -4"T+! )1 +!
740, & =1 =TT HIRS H G-, 138/ +4) L, &HM+/0+! %-J&, &56! -, /T 1= 141 h1+D 1O 1 +4%!
6&44'9%+! 6°&1+44",@! +::"1"+,1G! -, /! 6°&0@"-55",0! 4'56*1"%G2 ! #* -66"&-11+4! ="+ -/S1&1!
7+4'0 , 4100 -0 -44$5+! =41 @"F+, L -10 91+ &1-W'& , 41 &:11& , U+ IS -1 4&S" 1+ABH I +0 1 +"1% 1 +1 4+, 48" 4]
=" HPRL-MYE- " &+ /HF L] & T+ S &UHBI H T+, $59+ & $A+" 41 & W+ AGAN+ 5! Y&, + 4+ &
5-,6]!-, /"W 1+14G6+ &:! /+F 1+!"  THI"L 1 %1+ -66*'1-%'&, ! *$, 41 YP-*/-$:81 O$4%/ -1 +4! - CEEN]2!
81+4+! -44$56H'& , 4! "+45" 10 41-*-9"™"%G! -, /16+":&" 5~ , 1+ O+1-$4+1 Gl +! - "1 1"h+1%$"+! , ++/41 %8
I-, /75118, W+J%11 -, @+41&F+" %' +!- | /I"656*+ 5+, h-%"&, 1&:!, +H!4+"F'1+42!!

Q&' +&F+"81 +J'4%", @! /+4'@, 4! /&) , &% +J6*-", | 1&H!U&! -/ /" +44) hh+! "+45™ " 1H'& , 41", 1+ +, %", 1 -
589"+1/8&5-",16*-%:&"S(I1"Q1'C!6+"4& , -8 -*H-G45& , BI- , GH I +"+1- , /1-  GY'S+-11+44fl , ++/1:&"!
"+ S+ T +46& , 4+4f1 67 &1+44", @01 &1 1&, 18+ W& Uk S, B - 10 FY%"+4f1 6&44"9%+! - 59" 0$YG!
LI EHETHE, @118, IR /SHNE S -H'& , 41&: 1/ -h-11-6%$" +f1 -, 7B -4RGRI%+ 11, "1-H1H -1, 41&:]
W+ 6*-%:&" 5! "+ \"S"%+/1 9-Uh+G! 48! *&H! 6°&1+44", @! 6&H+"D! 6&M+, %' $, -F-"*-9""4G! &"!
$,-1:&" /-9 ,+hH&'L! 1&, , +1H'FUCI2N | c&H+F+B hl+4+! *+X$" +5+,%4! 1-F+! , &l G+il 9++,!
-//"+44+/16°86+"C! &' 1&5 6 U+G! ", T h 1+ +-"CS4h-0+! /+F+&65+, U &1 5&4%! 1& , I+ I4S-H-"+!
-66"1-%'&, 42!

! km !!



B+ +:& 8 -4l /+}-"+/ 1+ ="+ 0 1" 18" -, G4 & -1+ 1B+, 1D +14%-N+ &1 T +1 = "% 11 -6%+"B!
HHO+"+F+1% 1 -4, +H!-" 11"+ 1%$ +1 /+4'0, 41:8"1 5&9"+11& , +I4S-H-"+14G4%+ 54141 8$*/11& , 4"/ +"
W48 &H", @1-//"'& , -116"+5"4+4(

o SIJOM-TIINHLES H HG T Gkt -1H4B HE 'L +-47G! ", 187 6& " -+4! , +H! 1&, %+Jh! 4&$" 1+48!
9-4+/'&, 4%~ ,/-" /1185589, "1-4'&, 16" &h&1& 4!~ , 71/ -h-1/+:" ,"W'& , 4fl)

o -11&,0+J$-1", &' 54, 167&1+44", @I, Wh I -H6+":&" 541, 1-16"&"" " -, 4:&"5-%'&, 1&:!1"-H!
18, 00", %&!-h& SAN -%&6H' S T+E I +-5&$, W&:1"MM&" " 1-/ -1, ++/+/1:&"1"+-4&, ", @!-, /!
WH-W4r-4, /+6+, /+, 1 -416&44" 9 +19&N 11 &: 1% 1 +16%-1:&"S!&, HI"LITY% S, 4Y1-"/H-"+1 -, /!
48 NH-"+]1-, 71&: 1 +1%G6+!&:11& , U+IUS-H-"+14"%$-%'& , fI- , /1!

o -MEINS-11, 4=, 01-0&M I SN -0S, 4145&8%161&, I-15&9*+!16*-1:&" SIYH 11+ 5"%+/!
6°&1+44", 016&H+'8I5+5&6G11-6-1"%C! -, /1+, +*@G!1& , 4%"-", 44]2!

&6567,436-.4412.P, /39

3"+, WCB hl+"+! ="+ 4°J1 5-",1 5&9™+! 6*-1:&"5! N=pl 4&&, 1 h&! 9+ "F+ HI+, ! V&L'-! -/8&6}4!
g",/&HA; 1&, +211) -1 -41-1/" 4"+ Wan* -%+@G!- , /1/+F+'&6 5+, %-66"&-111Y8-9*+!b]2!!

I+ +1"4l &4, @+ 1&"T&, -1 =OW! :"-5+H&"L! 1&56-4"9*+! H'%1! -1 &:1 %1+ 58! /+46"%+! 4&5+!
+:&"14! h&! 9$"/! 1"84456*-%:&" 5! /+F+&65+, 1! h&&M2 81+ +! "4l +F+,1 ", 1&56-%"9""%G! H'%1", !
$60°-/+IF+4'&, 41&: 151 +14-5+16*-5h:&"SBIH I "1 1148 5+1"'S+41"+X$"" +4!-1 , +HI/+F+&6 5+, hl4%-@+!
HI+,1$60"-/",@\Y-4IH1+,1$6/-4",0!:"85!g", /&H4IQ&I* +IK2J h&!Q", /&HA! ; 1&, + T BI& 1 +F+, !
HI+,%1+14-5+16*-%:&"S5IF+'4'&, I"41-/&6%+/19G! /" +"+ W -, /4401 5, $:- 14"+ 4lY-4IH"H 1 1% 1 +!
'56*+5+,1-1'&, &Ml +1#, /&' /16*-%:&"5!196!c83!-, /1=-54%, @]

NOF'&SAGRI% N+ -, 4-1%'& , 1 1&4%4!"S684+/19C!% 14! -@5+, %-4'&, | -"+IF+*CI 1@ 1 1:&"!", " +4%+/!
[+FHE6+ BIHI&IH™, ++/1%&!" +18/+!-66"1-%'& , 4!:&"1-/-6%-%'& , & /" :+"+, B 6*-h:&" 542!

J2.p,/34 G?0-i,-9.0.26-.9) &6561,436-.43, C6T)
18, 4" -/1sIN=lz] 34+/15&/HIHIHAIHIE, 4 GA&F+ 11 =" /H-"+3U& HH-"+1= , /!
, #66/=48"+! -66"1-1'& 4!
- .
44764 a5, 4
=0W!
VEL-I/+F'1+4! (144", G186+, IS&/HIHIIL& , " 8H&: U8 HH-"+1= , /11" /H-"+!
E, 007 AP /+FH865+ il
=659'-, Iti=0W!
#0081 NG+, IS&/HIHYIILS, 1818 U8 HH-"+/+F+186 5+
F,,;6t #,/°8'/15-"L+46"-1+]
#,/°8/1t=0W!
Pt-1L9+"6! 34+/15&/HIHIHAIHIE, 4 GA&F+ 11 =" /H-"+3U& HH-"+1= , /!
)G Pr-1L9+"*GI=H& +! -66"1-1'& 4!
OIQ!tI=0W!
Gi/ 9y | 9 /BHHQ-" L4614 384+/158/HIH TN IHIE, 4" &1RF+ U8 HH-"+1/+F+§6 5+
S gt 8HAL 18, HE=0W
H-23} 7, 31181589+ NG+, I5&/HIHEI FRE4+18,, 1 8HEF+ 14 5 H-"+1/+F+86 5+ i

1?21765hG , 1016%472.P, /34~ #?-CI?4410<?.0, -1C6567,436-.19./?.6; 84

! kb !l



g+, HH/IM&I/+:" 4= =TT LS+ %41+ 094+ 4+ &$Q 1 %&! -/ /!, +HILE, i+ I /-%-148$" 1+4]
=, 11- U8 TH &S +I1++/", @191 +1S -6, 41 &1 -1 5&9™+! 6*-%:&" 52 81 +"+:&"+BI H+! h-L+! -
6*-%:&"5!-0,&44'11-66"&-111-, /1 /+:" , + 191 +!" Gt - L+A H S G D+ "+ H& ™ /19-4+ /18, 11& , b+ JW!
/%=1 =00+ 00 - G+ I=0W'S"h-4"&,, 42!

c-"/H-"+1-/F-,1+41 &, 589"+ /+F"1+4! 1 -F+! +, -9*+/1 %1 +5!4&! '$, 1 1&56*+]! -66*'1-4"& , 41", !
58%-4LI5&/+21<+, /& 4! -"+! ,&HI6"&F' /", 0145-"461& , +41+X$"'66+/THY% 1", 1" +-4", @*G! : - 4%+"!
3; UM 58+ 5+5& 68 /-1 6°&1+44& B /+/"1-4+/1:$, 1%'&, -"1"+41 6°&1+44", 0! $, "Bl 5&/+°, !
&6+"-4", @! 4G4H+54! -, /! 4&61'4%"1-%+/! 1&55%,"1-%'&, ! 1-6-1""+4! h1-H -#&H! $1+5! §&! *$,!
, HhH& LI -66""1-%'&, 4143111 -4/H+9!9"&H4" , 08! +5-"8! -, /14%*+-5", 0! 5+/"-181+ /+5-, /%1 -4
45-"961&, +4! 1 -F+!:&"1 B5$U'S+/"-1 - +-4$"+48 -6648! 1&, , +1%'&, 1 %+11, &*&Q"+4! Y+2028! Z ; =81 V73!
-,/1589"+18<]!-, /14+,4&"!" , 6SHAIY+20BI S&H'E ,B!", 1, &5+t 4! -, /1-11++" &5 +)+ 4] "+ X$" +4!
o 1TH-4+4 1678144, @) -, /1 5+5&C!H+-USTHBI H LI -+ 94", @+, -9*+/1 9G kI +! @ &HY 1! &, !
4+45"1&, /$1%&" 5-"L+41 6" &+ 1%+/! $6! %&! CEDJ 2! 3BHH", @! +/@+!45-"461&, +4!1 1$" "+, %G &::+"1hC!
QP!Y-41&:1CEDD]!&:1+59+//+/IVA#VORI HI"111"416" &li+1%+/1%&! @ &H! $6!4&! K1 QP! -, /1DCm! QP!
&,59&-"/1", h1+1$61&5", @!5&/+*4!Y; $*4L-56!CEDD]2

81+11-6-1""+418:1 589"+ /+F" 1+41 44 1*- @10+ 1", /1% 1 &4+!&:! /+4L%&6!4CA%+ 548! - , /TH+I%-L+1%1"4!
"Lh&-118%, WHT+, L /+",", @1&$T -1+ 1US +I%&! +, 4+ BT -1 "W 1-,16°&6+C! ", &, 1 -1 5&9™+!
/LG +:& 4818 S 08 T I SAU+AAIHM9+1" S, 1& , *-6%&64IH" 1 11-6-1"%"+414" 5"~ "14&1% | &4+!
&:158&9"+I/+F"1+4!

WOUDS (, -<64.2214C690; 4

8I+"+! I-F+! O++,! 4+F+"-1 589"+ 1&,%+JUS-H-"+ -"11"+1%$"+! /+4'0,4! 6°&68&4+/! 9C!
“HA-TLI - /) 6 -10N'E, AL &F T WA AR /+1-/40 ) =+ -$h1&M4! Ye+, TILA+, ! -, /!
K, /$*4L-ICEET]IYP-*/-$:B10$4%/ - " 1+ - 2ACEEN|V=115"/%!-, /1?-+" 1 &F+, ICEED]!  -F+16"&6&4+/!-!
G140, THET R +11&, b+ J0 67 &1+44", 01, 1%'& , -*HG! 4146 % O+hH++, 1 1%+-"CI /+:", +/!
G B HIMLN G+, 6+":& S+ il ++! 5" 1h-4L41 &1 S, /+"4%-, /", 08! 6°&1+44",Q! -, /1 $4", Q!
1&, 4+ J%$-41 ", &' 5-4'&, ! ", L hl+! -66"1-%'&, 2 K, 14! -66"&-118! ", k+@"-%'&,! &:! ,+H! 1&,%+J%!
48$° 1+41 SH44 9+! 6°&6-0-1+/1 %1 " &S 1 &P - W1+ *-G+" 4B h1 $41 ", 1" +-4", @! %1 +! 1&56*+I4C! &:!
5-", 0+, -, 1+!-,/1$6/-4+42!!

N L+T-$h1& A", LGB! "+ 1+1+h - UCEE J | V2-44"-1- , /W1 41 "-IICEEJ ]IV ; - UGB! ; "+SF+ , ++" 41+
-ICEEK]:&1$41&,!-I5"//++H-"+1/+4"Q, (1 +1%"- , 4:&"5-%"&, 1&:! /-%-1" , 4&! 5+-," , @:$* 1& , h+J¥!
", &'5-18, 1 &11$4! "1 -1 4" @*+! 6"+14! &) B/ /++H-"+! 4&:hH-"+2 3&, %+ ", &' 5-H'&, ! "4l
1-6%$"+/! 9G! 4+,48&4) -, /! -, -*GT+/! /" +1%G! 9G! hl+! B"//*+H-"+! "+-4&,",0' +,0",+2! 81+!
446-"-%'&,! 9+hH++,! hl+! 5"//4+H-"+ -, /! b1+ -66*"1-%"&,4! "4l $,1+-"2 81+"+! ="+ hH&!
-66"&-11+41:&" 5" //+H-"+( 1+, 0" -*T+/1", | -1 "+ B&U+! 4+"F+"1 &"1 /" 4%" " OBh+/1 &F+"1 /"2 4"+ Y
JHF 1A G+ 5&9"*+4GA+BIK, %141 -66"&-11816"&1+44" , @!&:11& , i+ Jh!" 414 & H+"19+1-$4+16"+5
6'&1+44",0' &:! /-%-! /78+4) , &N &11$") 81+! 5"/ /+H-"+! "4 4G6"1-*C! -66"&6""-%+! %&! -! 46+1":"1!
1&, +JUS-H-"+14"%$-%"& , 2!

! 1E !



g+!6'&6&4+!-10+,+"1U-"11"%+1%$"+!:&"16"&1+44", 011& , %+I01 4", -*4!-, /1 5-L", @11 +5!-F-"*-9*+!
h&! /&H,4%'+-5! -661-%'&,! 1&,1+6%$-* /'-@*-58 ",! HI"1I! 1&,%+J%$-* ", :&"5-4'&,! "4
6°&1+44+/! 9+:&"+! 1&, %+ "4 /+"F+/20 ~$T =L LES T+ /+4°0,0 4L -1 5 & -G+ -, /!
5'7/+H-"+) 81+ 1&,%+J4! 6°&1+44", Q! :$, 14'&, -*%C! "4! 46*%! -5&,@! 1" ++! /" 4"+, %! 61 -4+48!
WSO HI'LH 1&,%+J% ", & 5-0'8&, 1 "4l 6°&6-0-%+/8! -, /1 +-111 1-41 -1 /" 47+ 008, 1%'&, ! &™)
$,/+'%-,7",0'-,/16"&1+44" , @11&, W+ IU$-H", : &' 5-%'&, -, /1:&""/+, 16", @9 1 +11& , Il 4%-H+1%&.!
6°'&F'/+h1+!",:&"5-%'&, |-4!-, I&$HESHIU&I% 1 +1-66*"1-4'& , 21# , 1&F+ F'+HI&: %1 "416" &6&4-*1- , 19+
&94+"F+/1",17'@%$"+!Db!

1.Data 2. Reasoning 3. State 4. Contextualized
acquisition context updates output
-
Context vector
context states
Contextualize

application

result
Application logic

[0; 2/6%Rhk(, -.6=.>?@7?/647/<-0.6<.2/6<, -<64.27TCI?;/? 34

7T A 18, B I Al 1-6YS +/ U1 T &SA ! 4+, 4& A -, /1% +, 1 0 AL 6T &1 +44+/1" T HHE! 4h-@+4(1 11 +TS
R &, Y0 A=Yl - /1 /-1, &S T-HE, AT, RGB L&, WEIN! / %=1 -+ - /G H&! O+ $4+/1%E
[+VFH = /04006118 IR T R L, 19+1$4+ /196! -, 1-66F 1-1'&, g +HIH™/+:" , +1+-1116 1 -4+!
/AT 4 EREH", @14+1%1E, 21!

g+ 6°8684+! h&! H'-65$6! hl"4!l -"11"%+1%$"+! ", 4h&! -1 5'/7/*+H-"+! 5&/$*+! %l -4 41", 1'$/+/1",]
589"+1-66""1-%"&, W1 -%H+H- , %%&!1& , h+I4$-*T+81-41&94+ F+/1", 1 7"@$" +!CE!

Context raw Context- Context ready
data aware to use
module

[0;2/61S™4( , -.6=.>?@?/6:31CCT6@ /613, C276
WOUDU */<20.6<.2/6%4 = 7969

3&, 1IN 4'@, - 4l -"+16"&1+44+/1",1:8&$"1 61 -4+4(1 61 -4+41D! -, /1 CI -"+! -66*"1-%'&,S", /+6+, 7+, Ul
-, /18,618, 1+7 1 h 1+ -IX$'4W'&, 1 &1 1&, U0 4', 4B -, /1 %1+ B&/+,0! -, /1 6"+/'11'&, ! &:!

! 1D !l



'O+ S +F+4118 , U+ Jh 4%-%+42! ; 1 -4+41h! -, /11! ="+1-/-6%+ /108! -1 589"+ -66*"1-%"& , 1% | -%! H"*1 $4+!
Wl+11& , b+ J14%-t+421
J 2 ?96%RA&?. 741?2<Q2090.0, -*

J1=4+1DUh-L+41 -4 1" 6B %+ "-H!1&, h+J%! 4+, 48"14' , -*4! - , /16" &1+44+414 1+ 51", 4&! 18, h+J4!
", &"'5-4'&, '&EATIT'@$"+ICDI"A-11& , 1+6%$-*1/"-0" - 51&: % 1"416" &1+44!

Data

log
storage

Data
capture

(I

API

Sources

[0; 2/6%SRY(, -<64.2?MC0?; /234, P196-9, iC?. 24, 5 ;0-34

3&, N/ -1 ="+ -F-"-O*+1%&I 5&9™+! /+F"1+41 %1 &S Nl +"" 1 4+, A& 4f1 -1 4+, 4&™ "4 -1 1 - /H-"+!
5+-48", 0! /+F 1+1%1 =% " S5+-4$"+4! -16 1 G4"1-*1 XS$-, §U4G!", ' "B 5+/"-%+!F'1", "%G! -, /11& , F+%4!
WH-%X$-,%%G6! ", b 45 -+ 4+h4! &1, $5+"11 /'@ F-*$+4al YVEL"-! CEDD]2! Q&4%! 45-"%61& , +4!
h&/-G!6"&F'/+16° &A@ -55-%"11", t+":-1+414&! -11+441 4+, 4&™ 1 /-%-Bl% 1 +7+9G! +, -9*', 0! -66*'1-%"&, !
J/+F+86+ 414&1 &O4+" F+I G+ +J%+" | =* = | /1" " | ¥ 4%-G+4) &V |+ 4GA%+ 51V 2-44"-1 - | /IWIS41 " -
CEEj]? )J-56*4! &1 1&855&,! 4+,4& 4! :&$,/!",! B5&/+",! 45-"161&,+4! -"+! 1-5+"-48! Z ;=]
"+1+'F+4 517861 &, +48 - 11+ &5 +)+" 48! /'0"%-* 1&56-448) , +hH&L! 1&, , +1%'FUG! ", %+ :-1+4]
=, /U HESLY 41+, 40 =+ 4841 1-6K$"+! 1&, %+J¥$-*1 ", :&'S-H'&, ! &5 hl+! +,F"&, 5+, -, /!
18, F+70% 0" %&! 4'@, - 4Rl -4 1=, 1 O+ "+-/1 - /1% -, 4:8"5+/1" %&! S+4-5/-%-21 81+G! -"+! , &H!
&I, G, US4/ -4+ -UST A & AR+ - 68T -9 /+FLHAT T'@%"+! CCl AL -1 'S+, +1 &L+
-/F-,1+5+,¥5-/+1" i1 +14+,4&"ClH+11 , &*&0G:&$, /1", 15E&9™ +! /+F "1+

1993 — 2000— 2001— 2004 — 2006 —

Touch GPS Camera Tilt WiFi
1999 2000— 2004 — 2006— 2010—
Internet |  Bluetooth RFID Accelerometer Compass |

[0;2/61SSH#6-9, /163 16CCI-;>-C29./819, 2/<691?C?4.6CH

81+!I-F-"*-9"%G1&:14+,4&"S"" L 'S &9*+I/+F 1 +41"41/"F+  19&K 119G!-/F- , 1+41" 14+ , A& 1h+11 , &*&@C!
=, /TG I+ 1M +-44 /1 $4+! &1 AS-"161&, +4LV#9"+1 1% =11 5"/1B! Q11 -+ P+'@* +%! -*2! Dbbb]B!
W& 6"6uu!-, /1Qu, %GlIu*F'ICEEN]BIY; +i+"17* F 1L I8 , W1~ B*-4F" "%~ +%1-*2ICEDD]2!!

! Ic!l



3&, 10", &' 54, 11-, 19+ 1-6%$ +/1h 1 "&$Q N /" 24"+ HUCO+4! &: 14+, 4& 4% 1 "&S@ 1 1% 1 +! $4+! &:!
-, 1K -F--0r1" 1589+ 6°80"-55", 0! =OW! h&! -11+441 589" +! /+F'1+1 4+, 4&" 41 %1 -H! /+*'F+"!

8-9%+! DE! *4%4! 4+F+"-* 1&,%+J%! F-""-O*+41 YA'@ , -*418! %1 +! 4+, 4& 41 h1 -1 1-6%$"+! %h1+5! -, /1 %1 +!
1&"'+46&, /", 0'1& , W+IWF-""-9*+4I&IH "L 1% 1 +G19+4&, @' :&"&H", @!% 1 +! S&/+ 1 /+:" , +/1" 1 T'0$" +!
Dm!-, /18-9*+!m2!

1&"T&, h-"BIF+"4"1-H&" 1 /"-0& , -*2!!

#0; -7 #6-9,/9% &69</04.0, -4 (,-.6=.152/0?7176%

8+56+"-4$"+! 81+'585++"! )it it 56+ -4$+1&"19&/C! 1 +-42! ), F"&, 5+, -1/ -%-1N#66"1-4'&, ]!

Q&F+5+, 1! #1144 85 ++"! 1%, -4&, BI-11++"-)'&, 1&"1S&I'& , 1&:! Q&H'&,!-,/!-,@+YQ&H'&, ]!
KI+1/+F1+2)

281-%'&,! Z;=! ; &4M'E, B &1-1'& , 1=, /16" &J"5"GH&! 2&1-4'&, 1Y2&1-4'&, ]!
6*-1+42!

8-1"+! Q&4+ K, 0" -10'&, 19+hH++, 1T +1$4+"1-  /1h] +] K4, -4, & 548, IV#66+1-1'&, ]!

"k -1%8, ! N&GA%"LL!! [+FLH", 7M1, @A S 8%, Y@ 19!+ B

W+G9&-"/! 5'//+198W& , 4]1&" H 1 +IL+Gl6" +44+ /1!

#3/'&! Q'1'&61&,+! NI+, M &AM FHBINGE+&: !, 6SH! ), F"&, 5+, -/ -%-V#66""1-4'&,]!
Y5$4"18146+-L", @]~ , /19-4+!:"+X$+, 162!

2014 3-5+'-1 2001%", %+, 4'%6I&"146+1%"$ 52! ), F"&, 5+, h-H/-%-V#66""1-4'&,]!

(5-@+4BIF"/+&! 3-5+'-1 0+1&@,"'&, 1&:14%""&$, /", 0! ), F"&, 5+, -/ -4-V#66""1-4'&, ]!
+,F"&, 5+, 1=, /I"+-W'F+6&4"'E, !

#,0+! 8"l , @*+! CEHWI+IB &, +1"419+", @11 ++/BI":1"%"4) Q&H'&,!-, /!-, @+YQ&H'&, ]!

Pt Gl+F+1!

9-li+"GIL1-"@+!

J1&,+H11-"0", 0!-, /19-%i+" Gl4%-%$4!
1641+, 4-0+1"+5-", ", 2!

Ko, =1, & B-HE, IV 18, 4]!

58&/$+!

1&, , +1%+/M&(!; #VBIQH#VBI?#VI& I g #V !

8'5+! 3*&1L! i'5+0-$0+! 8'5+-,/'5+1:"-5+1Y; 1&, +]!

0", @ ;& 18,41, 015&/+b14™+ , WIS ++4", @B! £, -4, & 508, 1Y 1&, +]!
BN/ 8&"41&" &S/

O+F"1+I$4-@+! £, 4+, -*17&0! Ud+1&: 1 +1589"+I/+F"148!", :&'5-1'&, ! £, -4, & 508, 1Y 1&, +]!
¥G6+/B!-11+44+/B1+41!

3&, ,+1%'&, 1! 3855%,"1-4'&,4! K, 7" 1-4+AIHILHL, +hH& LI +16 1 &, +1"4] 3&, , +1%'&, 41-1%"F+!1!

YK, k", +HEB&H T +"]!

12116%R™H(, -.6=.490; - ?T4?-Cl196-9, /13 74!

81+4+1+J-56*+4IH+"+l4-L+,1:"851%1 +11&55& , IN-F-1#;K146+1":"1-%"& , 1 :&"V&L"-1YV&L"-ICEDD]!
=, 718G M+ +4+ - THOGI A9 + 1IN =11 5"/ -, /W " dh&: < 1?2-+" 1&F+,1&, | 1&H!1&! 9$"/145 -}
-66*'-, 1+41Y=115"/% -, /1 7-+" 1 &F+, ! CEED]2 8 1+! #; K -#&H4! :&"1 /-%-1 "+}""+F-* ;&5 4+, 484
+h1+"146,11"&, &$4C1 &1 -4G, 11" &, &BAGBI -, /"% /+:" , +41 %1 +16° &6+ +4! &: 1% 1+ /-h-1% 1 -l "1 "4!
5+-4$", 08! +208! S, "Wl 41-*+! - | /1-11$"-1G2 81 +!4+,4& 1 1- | B5+-4$"+1 /"::+"+ 1 6°&6+"4"+4! &"!
/'5+,4'8,44'58%- , +&S#CIHI"LI -"+1& ,4"/+"+/ -4 F-*$+4Bl -, /1 =" +14%&" +/1" 1 -1 / -%-1 &9lI+ 14!
h&! O+ *+h+F+/I HI+, !, +4+/+/2 81+C! 4%&"+! b1+, -5+8! -11$"-1CB! /-%-! %G6+b! 5+-4$"+5+, 4!
-, @+48141-1- L /18,

AN LH B 1&, W0 /-1 ="+ - 48T S+/1" %8 Q@M R +G! -+ 6°&1+44+/1 - /1", 1+ 6"+t /T &
& ST+ +I/-%-1", %&!-11& , U+ JHIF+1%& f17"@$ " +ICh!1"41-11& , 1+6%$-*1/"-0" - 5!1&:1%1"416" &1+44)!

! lh !



[0; 2/6%SUK"=?334164, Pi96-9, /iC?. 74—, /3?1V?.0, -4

I+ /%=1 ="+ +J0 - 14+/1 "&S 91+ I-"/H-"+14+ 48 41 - /1 4h&"+/1" 1 *&@AFI N +! /-%-1 -"+1 %1+,
4'56":"+/Bl 14—, +/5$6!4&! +4'5", It 4+, 4&"] , &"4+1Y+208! , $H F-1$+4]! -, /1:&" S5-Wh+/1", 14111 -
H-GIHI-H%1+G!1-,19+!$, /+ MH&&/N g+ " 40 h* - , 4:&" SI9 1+ 4+, 4+ /1 /-%-1" , %&! 1& , W+ I F+1%& 4!
WH-%4%& "+ 4+F+ =M F-""-O A% ] -G 1- 19+ I+ 6" +h+/19+Ih+"1%&! 6 &/ B1+! -11& , Ut TN F+1%& " T H % !
4=, 14°0, -4l /IH+RS/+" , +/1" -, @+421]

8&I/&IMI"BIHH!-66°G!-1/+:", +/15&9"+!1&, h+IUS-H-"+15&/+1% 1 -WH" 1 +*6!$41$, /+4%-, /1-, /!
h*-,4:&'5!",:&"5-%'&, h&!1&, h+IWNB "5 &/ +1'419-4+/1& , 10+, +*"11 589" +I$4-0+!" ++-h+/1/ -H-f!
W+ S-" 01124, @+ HA -1+ UG -0 G +4+! /-%-1 ="+ XS+ 1 +0+"&@+, +&$48 HI'L1! S-L+4! !
/" 1SNNE S -L+!"8OBAN L8, TN, 4"+, 1+41& , 1 +19-4"418: 1 +4+14"D , —*42!!

81+"+:&"+8 H+! 6°&6&4+! -1 :"-5+H& LI il -H H™ -*&H! $41%&! $,":G! 1&, h+JH! -, /1 -F&HA4! $4! %&!
1&59", +! 1+h+'&0+, +&$4!4+,4&14"0 , -*41 1-6%S"+/1" , %&! -11& 1 +"+ U 1& , U+ JW SE&/+1% T -1 1- 19+
$4+/1%&! 7+ F+I1&, IR KL +-%+41-118558& , 144" $14$" +1: & 1% 1+ /-h-11-6%$"+/14&1% 1 % H+!1-, !
1"+-Y+-11&, b+ IR S-%"" Jh&I$4+ & /+ " F+I1& , i+ Jh2!!

g+ 5&/+1H1+11&, +IH 4@, 41 %1 %! -+ 1% -1 S&9™+! /+F'1+!",1-1$,"&"SIH-GB :&*&H", 0! &$"!
+-"4 66" &- 118 H+! /+:" , +I F-""-O"4] "+ -4+ /1h&I H I+, - 1 -10'& 1 "4l 1-66+,", @ YH++L! /-GB!
WS+ HI++ b1+ -1%'&,! "4l 1-66+,",@' V*&1-%'&,B! 6&4"%'&,]! -, /! $4-0+! "+-4+/1 Y6 1&,+8!
1855%,"1-%'&, 48! ", i+", +¥% 1&, , +1%'&, Bl -66*'1-4'&, 1", | $4+]2 g+ 41&H! Kl +! *+45%", @! 1& , %+J%!
F+1%&"!", 18-9*+!DD!

‘ N660iC?8% ‘ 1364 ‘ J:,-64 ‘ (,332-1<2.0,-4 ‘ (,—-6<.050.8% ‘ +,<2.0,-4 ‘ J,90.0, -4 ‘ *4470<?.0, =% ‘

1?1765RRY(, -.6=.456<. , /4

g+, LIS, @V 1+ P41 &1 F-""=0+48 H+1 4G, 11"&, "TH K I+5! H' 1! *+46+14 &I 'S+ -, /1
Q' &SB! I+5!" HE /41" Hi+I ' S+SA 1+4B 1"+, @1 -1 18, h+JH F+1H&" VR H 111141 6" -5+ "' T+/!
9G!S +/2!

B+ /$" 18,1 & W1+ KB4 1+] [+ 5"+ KT+ -5&S$ 1 &1 18, I+ JH /-1 -F-"-0%+1 :&"1 411!
18, 5+ W +-48., ", QIAK+B0$™ , 01"+ S+ISA+BIH1 +10" &S6I4 T+ &I /+4+' 5", +41 I&HIXS'ILG! -, !
BB, 1=, | HAB& /KGR -1 11—, B+" 118, b JHI F=""- 0+ 8 1+ 18, bt , Wl 4—+41 &: 161+ F+15& ")
1-, 19+ 1-1$t -+ /IHH ) XS-HE, ]2



HOREIETONETO LI RO

"Q2?.0, -iXi(?1<21?.0-; <, -.6=.456<. , /15?1269

g+ +HCSI"4p1+11&, 1+ 4", -8 CS CE) ! "4lh I+ F-*$+! &:1h 1 +! "al 1&, i+ J01 4", -1 YF-""-O%+]! :&"!
W"S+14"1+112!

3+"-", IF-""-9"+4l1-, , &hl&11$"14'S -, +&$4°C!I -, /M1 $4 T -F+19", - "GIF-*$+4IH "L 1 1"41% 1 +11-4+!
&!Ig++L/-G! -, /1 8'SHI HI"LH H™ h-L+! F-*$+4! &:1 +%1+°I DI &' E2 7&*1 +J-56*+B! "l "41 +"% 1 +°!
Q&,/-Gl&"18%+4/-GBl-, /1"W" A+ 1 +M1Q&" ", @& 1#:%+" , && , 2!

81+1"+5-"," @I F-""-9*+41 6&44+441 &% 1 +" | F-*$+4BH "L ="+ 1-* 15 %+ /! - 419D +1 " -10'& , 1 &: 1% 5+
WH-W-146+1""114'0, -4 &, 1 /™, @1 +1%'S+! 4h-5641 &: 1% 1+ @'F+, 11'5+54" 1+ 1 78" +]-56*+! ":!
W+ L&, 4 18$ H'S+54 148 HH H&S$ /! -/ /! $6! 1&H! 5-,6! 'S+4! -1 1&, %+I4! 4'0, -*! &:! -!
6-"1'1%*-"1, $5+"1NG6+HI4SLN!-41; 1&, +17, 1813558, "1-1'&, 1h+JuB!"4!& , WD]!- , /1/"F'/+19G!H 1 +!
h&k-*1, $59+"1&: 'S+144-564!"+1&"/+/!", 1 +1"S5+54*"1+2!

J:2296K5K) 679, ~0-; <, -.6=.4

13+"-", 1 1&, %+J%! F-""-9*+41 9+1&5+! 1&, t+JH! 4%-h+4I HI+, 1 %1+G! ="+ 1&59", +/1! :&"1 +J-56*+
I'S+l6*e4l&l-4'&,11-,1", /" 1-4+-IH&'L", @!-1%"F%G! - , /1 5&K'& , 16*34!16 1 &, +1$4-0+!1-, 1", /"1-Y+!
-IB&F", 0 -10FY%G2 | g+ $4+ThE+! 14-44""1-%'& | -*@& "W S4! /+41"9+/1 +-""+14&! ", 1+ 1& , %+ JW!
A-%+4B1" 4B 1 - A4 H "L I% 1 +11&59", -H'&, 1 &:11&, I+ JHIF-""-9*+419+*& , @421 g +! , ++/1%&) 4+*+1%!
WH+11&, Wt J0 F-""-9 +4Ih] -% 9+1& 5+ 5& "+ $4+:$1H 1 +,11859", +/11:&" 1 +]-56*+ :&" %' 5+ 6:$4!
*&1-%"& , BIH+IH&S /h+404+F+" 4118 , b+ JhIF-""-9*+419G11&59", ", 0% 1 +5!-, /1$4+ 1 1 +11%-44"."+" 1h&!
/H+ 5" HHITNG +/"1%'& , 1" +4$H 94! - " +19+%+ "Bl 1+ +9G!", /7"1-%", @ I &H! " +*+F- W% I +!F-""-9*+4]
="+ &M +11x-4421

g9+ /-%-4+441 9-4+/1& , 1N +1%-"@+%! L& , W+ I0 4h-Y+41 -, /11" +-U+! -1 18, %+ I F+10& BT H 11 114!
=L+, 1=410 0 +1" 6BHIU&!", -+ 1+ /" "+ U &, Y+ Jh A%-Y%+4F1% D "4 6 &1 +44! H™1 9 +16+":&" 5+/TH"}h !
5-11", -1, @%+11,"X$+AA7'0$" +ICi"4!-11& , 1+64$-11/"-0" - 51&: 1% 1"416° &1+44)!

[0;2/64SWi(, -.6=.4C6-.0P0<?.0, -}

I Ij!



g+ /+/S1+1h1+11&, U+ Jnl 4%-Y+! " & S1H T+ -F-"*-O*+1 /-4-BIHI"111"41 1*-44":"+ /1", %&! 6-Uh+* , 41 %1 %!
1-,19+" b+ 6"+t /1 -4 44-+41 &2 -1 4% -9+ S-11" , + T g 1+, 1%+ $4+" - /F- , 1+41:°851& , +11& , b+ 4!
h&! -, &N I+0 4+, 4& " +-/", @41 11 -, @481 -, /! -, &% +7 4T+ O+1& 5 +4! - 1H'F4BI il +7+9G! *+:*+1%", @!
WE+! 18, %+J% 10—, @+2! 81S48! ", U+ 6" +%", @ 1&,%+JI%! 11—, @+4! -41 =1 4%-%+! %" -I+1%&"G! -*&H4! :&"!
&M HL-AY, @ & B+ I 1%& G -, /167 +/ IN'&, L&+ - W6 Y+ L& Bk JN K, 1 &0 -, 1G4 4B H +!
1&,4'/+°11&, W& O+16 " &F /+/1-41- 1" +4&$" L+ IR I +15-11", +1", %+ 6" +hd!h 1 +1/ -%-4+h4! " & 515 1 +!
PS4+ RAILE, B J0", 1ASLNI-TH-GI% D %I H+!1- , 1$4+"0%&IS , 7+ 4%-, /11$5-, 19+ 1 -F'&"VQ"L-10-+, }&8!

7$01+'58&"+BIH+! 68684+ -, 1"56"&F+ 5+, 1h&! &$" - 11"+ 1%$" +!4&! -#&H! "1 %&! 6" +/" 1! : $h$" +!
1&, %+J0 A%-%+4( %+ -/ /%'&, 1 & -1 6T +HF&SA A+6! " T HITLE HH 67 +/7 10 b+ - Sh$ +! ", /'F'/ $-4
1&,+J014'@ , -*41$4" , @'4h-4+15-11", +15&/+4Bl4$111-41Q-"L&F!: - 5"C!-* @& "% 1 542181 +16"+/"1}+/!
1&,%+3014'0 ,, -*4IH™19+11&59", +/1", h&! -11& , %+ I 40, - F+1%&" 1% 1 -%1"41$4+/19G % I +11*-44""+"1)&!
", L&, HIRK, 17 @S HICBIH AL 1A+ 4+ 1 +1$6/ -+ /1 /+4'0 , 18 W +11&, Uk Jhldh-Y%+4l"/+ % 1-H'&, !
6" &1+44 1 -%H-41/+" , +/" 1 7"0$"+!Ci 2!

[0;2/6%SX13/6Clk.0, -h,PiP2.2/6l<, -.6=.19.7.69%

gl+,11%-44"G", @ 1&, i+ J%! 4%-%+48 H+!11&, 4", S+ h&! $4+1 91+ 1*-44""+* I B&/+1% 1 -9 H-41 1" +-5+/!
=R, @ HY% ! $4+T1 /-0-B OBH H+!", 6$h! kil +! 67 +/"1%+/! 1&, %+ I 4'@, - 4! h&! +, -9*+! "hl %&!
6°+/" 1% 1+1$61&5", @' 1& , h+In4%-%+218 1 +1"-%'& , -*+1:&" 1h 144N 1 -%1& , 1+ H+! I -F+I B&/++/15 1 +!
1&, t+JHF-""-9*+41"  %&!4GS9& BN 1 +1$618&5", @1 4%-%+!1-,19+!6"+/"1%+/19-4+/1& , 1h I +! 1"44&""1-*!
Ap-Y+1$4",0!-,1&, 5", +1-*0&" "I SB4ASLI-4% 1 +1Q-"L&FIQ&/+HBIH I "LITH-416"+F'&$4*GI/+:" , +/1", |
&$" M&&H4- , -*G4"4Y" =+1%'& , Ih2CIDI0+41™"6%'& , 1&: 1 1 +!-*@& "% | S4a]2!!

81'41 6" &68&A- A F+AI NI+ 'S+ -5+ "+44™1%'&, 1 &:1 6" +/"1%", @' :SUS"+! L&, W+ J0 Gl -4 H+! 1 -F+!
/I 1T LS+ 18 A%t & 41—, XG4 4!
G6.:,C,7,;80,1P,1, @ ,4.69.43?<:0-616?/-0-;427; , /0. - 3

81+!5+h1&/8&*&AG! , ++/+/M&IS4+IHT+IS-11", +1*+-" ", @1 -*@&"" %1 5! :&*&HAN 1 +14%+64!/+41""9+/!
IT'E$"+HICK!-, /1"419-4+/1&, 10+, +" 1" +4+-" 116 1 -4+4YW'FICEEN]", IH "L H+L:"" 4%16%- , TH 1 4!

! Ik !



h&I*+-" 1=, /1% 1+, 14+4$6! -1 18*+1%'& , 1 -, /1 -, G4 S+H1&/1:& W+ /-h-1%" - 1+41%&1 9+ $4+/1:&"!
&S h+4%42!!

AR HAL/+:" R+ XS /L -0-1 &S -1 @A+ - /1D &SR+ S b -15 -4 2
O+ T +H146+1" "1/ -h-1h& YHAR! -, Z14%& HI BT +51" 110+ J0 1D =% H"™ O+ 1+ /14&1-1*+-7 ", @
&I SWMI-HH"™"S, "l-, /11-*1$*-4+"410$+44", @16+ 1+, %" -Y+2!

data traces P / Data 2 :
training Ml formatted . data ff:)l:ered ; inputin ” Gt)l/xesr:;:g '
sets fjl into vector A N learning e ° ;

_ algonthm : / \ results

matrix

R algorithm 4

[0;2/6%SY¥169.136.:,C,7, ; 8t

o 8'-",",014+04(1#, G4"41&: N/ h-4+HAN&IS , 7+ -, /10" -, $F- "G, Z14 T+

o O-h-1%"-1+41 :&"S5-M+/1", h&! F+1%&" S-%""J(I *-H! /-4%-! :"&S! %1+ *&@4! -*+! : &' S-Up+/1 ", %&!
1&, i+ JHIF-""-9*+4l- | /14h& " +/1" , |-15-%""J14%" $14$ " +2!

o O-h-! ™t +/1 &M &S (! A+ +1NE, ! &b THHE- L0 /-1 -, /) B&/+, @) F-"-9%+41 " &
1&, %+JH!

o O-h-I", 680 ", -7, 0 A& ™I S(! 7-9+", ! &:1 46598&4! -, /! 4h-Y+41 %&! 9+! $4+/1 9G! 1 +!
-*0&""% 152!

o Z$H4A, 0! -hHTHASHA(S, L, @& T+ & W SIH %", ", @1/ -%-1%&1&9%-", 1+ " +4$H4!
&h1+16"+/"1%'& , 42!

J - ?969UK?-ChWAk#. ?.6424C?.6917-Ci<, -.6=.2710V6Ch, 2.42.%

BI'AI6 1 -4+1%-L+41-41- 1" 6SHUI+11& , U+ Jnl4%-Y+41 -, /1&BUESH4I% D +!-/-6%+/1 589+ -66*"1-%'E, !
O+I1-F&" %™ ea+", @ -146+1""1!-1%'& , 1 -44&1"-4+/TH" L 1"l 7'@$" +ICH1"41-11& , 1+64$-11/"-0" - 51&:!
h1"416" &1+442!

Update
logic with Trigger
context an action

state

[0;2/64STi14C?.0-;424470<?.0, -9%1@0. -¥<, -.6=.}

I81+11&, Ir+-Jhl 4h-Y+4 H" 1O+ /"' F+  19GIH T +!, -#$ "+ -, /1" +X$"+5+, §4! &: 1% 1 +1-66*"1-4"&,BIH I "11!
,HH/1 80 9+ SEUS-HG! +I1$4F+2 78" +J-564B! H+! 5-G! H-, % h&! /+:",+! -1 4+%! &:! -1%"F4G!



1&, %+ JhAl Gl =% =1 $4+1"41" 14T H+ 41 -1 [ $59+°1 &:1 & W1 &O& , -*! /+F"1+! 4%-%+481 4S1 1! -4! “*&H!
9-Yi+"GaB!” /+F"1+1*&1-%"& , abl+412!!

#0+ 1-F', Q' @-", +/! -1 /+%-"+/B1 "89S S , /+ 4%, /", @ &: 19D +! L&, B+ I! 4%-%+B1 90 +! -66*1-%'&, !
1-,! $67-U%+ "l " b+t -4 H&E@"1! -, /! 6°&/B1+! 1&, h+IUS-1T+/! &PHESN4L [ S-L+4! $4+! &:!
-66"1-%'&,546+1":"1!",, 6SHL&SHOSH! "&PH", +4I% 1 -%I", LS/ +HI+1", " +/11&, b+ I0 -, Z1H 1 -HI%"0@+"!
-, 1-1%'&, 28&!+, -9H+1%™ @@+, @! -, !-1%'& ,BI-15-619+hH++, | -1%'& , 41- , /11& , U+ IW"41 /+:" , +/1-, /!
A& +/1", 11+ -66""1-%'&, B HI"LI41&$ /1 46+1":Glh 1 +1% 1 "+41 &/ F-*$+1 %1 =W 6" 0@+"4! -, ! -1%'&, !
=, 1N HI-THE S+ R 418$1 /1811821 =5+!1&, I+ 84 S5-C! | -F+14+F+"-*1-1%'& , 4! -44&1"-}+/!
W&+, 1l +4+1 1-4+481 +J%"-1" & 5-4'& , |H"™ 1 9+1$4+/1",11859", -4'& , |H% 11 %1 +! -44&1"-%+/!
6"&9-9""G!H&!1 1&&4+ 1 +15&4%!-66"&6™"-H+!-11"& , 2!

Q&9"+!1-66""1-4'& , 4! -"+1+44+ , '-119+1-$4+ %1 +1 589"+ /&5-", 14++5414&! 9+14 1 +! 584%! 45 "%-9*+!
=", -0 A% D+ 18, 1460 &2 1&, U+ JUS-H ="+, +4421K 1 &9+ 4GA%+5481 11 -, @+41", 1)1+ $4+"R4!
+,F"&, 5+, %-"+:-41B1$ , +I6+1%+/1-, /1 1 -F+14'0,":"1-  H"S6-1%41& , 1 +1$4+" R4l , ++/4f1"+-1%", @!
H&IN I+ SA+"RAI1& U+ TN 4!, +1+44-"CI%&I O+ U+ 1@, TH B 1% N +! $4+ R4 +J6+1%-%"& , 42! 7& "1 +]-56*+B!
B+ +X$"+ 5+, W41 &1 -, 1 - 108, TH S -1 589+ /+F'1+1 5-G1 11 -, @+! -11&" /", @!%&! 1& , i+ J%(!
HI+,!",1-19$4", +4415++}", @BIH+!IS"Q 1% H -, $1&$" 11+*16 1 & , +14&!19+14"™+ , %l -$h&S-4"1-+Cl4&! -41%&!
L&/ S NI +I5++)" , @ c&H+F+B!", 1-1481"-*1+  F"" &, B+, WHHS"@ 1% H- , W% 1 +F&$5+14&!9+!
i$*,+/1$6! 1"Q 11 4&! -41%&! +-"1=11-R1" TH =R L+G -1, &"4G1 +,F" &, 5+, 12! 88! 4$66& %! 5&"+!
6&H+":$1 1&,U+IhS-*T-H'&,! 41+,-""&40 ", 1 Wl+! :ShS"+B! "% H™ O+! | +1+44-"G! :&"l 589"+
-66"1-1'&, 4! h&! 9+1&5+! 5& "+ -H-"+! &:! 7"+ + 1 1&, %+ F-""-9+42 K, ! -//"W"'&,! h&! $4+"!
1-W'&, 1 -, /! WSB! &hI+"T 1&,0+IH ", & S-H'&, B ASLI! -41 $A+RI -1HFY+AL -, /1 /+F"LH
10-"-10%+""4%" 1481 H™ 146! -/-6%! -66*'1-4'& , 41 %&! -, /1 6+"4&, ¥ T+ WI+5! :&" Wl +""! $4+"4f %1"4!
-/-65h-%"&, "AHIGIH+!6"8&6&4+ &1/ +:", +11& , ¥+ W -41-11859", -4'& , 1&:IF-""-9*+4!I!

Wow §341636-.0-;4,2/44/,4, 97T

K, 1041 4+1%"& , B HA! " $4%" -4+ 1&H! &$"1 4G4+ Y-"11"+1%$"+! -, /! B&/+ T H& LA, T -1 " +-45¢" 4]
+J-56*+19-4+/1&,11&, 1+ J4$-*1/-4-11-64$"+/1:°&5! 1 -, /74+44) g+ +J6*-", | I&H!%&! "56*+ 5+, }l
&$'! 6°868&4+/! 1&,%+US-H-"+! 4G4%+5! -, /! "Wl -"11'%+1%$"+ 61-4+420 g+! 6+":&"'5! hHE!
6°+"'5", -"Clak+64(I"/+,%":Cl-, /1-, *CT+!", S/+6% 1% 1 +11& , %+ 0!/ -%-1% 1 -%1"41-F-"*-O*+Bl- | /1/+:", +]
Wl+11& , %+Ih14%-%+41% 1 -HIH" S -L+-158&9"+-66*"1-1"& , 11& , i+ I4S-H-"+2!!

g+'"56+5+,%8$"15&/+1&, 1/ 4+ W/ +F LHAfIH+ /441 9+ h T+ 11 =" /H-"+111 -7 - 1+ ""44141" |
8-9*+IDCYV&L"-0+F+'&6+"ICEEN]B!IY ; 3g&™*/!ICEEm]B!IY3V) 8ICEDCBIV#1+"ICEDC]2!!

! Im !l



e«& E6.1,,00 4.4 #37/.4:,-64 1,2<:#37/ .41, -6k
K6-C, /% #1471 0+l VaL'-| vaL'-!
G, C6M H46" I, 41 2-44$/+1) i CEE! KKEE! 2$5"-IbEE!
=659'-,1=kEIC"”"
= 46/72.0-;1989.6 34 g, /8HIZ;1CE5+! o', /&HAI! °9 /,,;m,;&kﬁ'c g’ /aHA; 18, +112j!
£651<61.8464 V+988L! 2-6486! =5-"4618,+ =5-"4618,+
(IN4[/6Q26-<8} DIKIZCTH DiZeT! DEi!QcCT! DiZeT!
| v | QEOHK, ) I6"H44 =,-6/"-0&,!
o Oh-* 1A | | | |
31,<699, /4 (G 16" 81 +4" e HOQSDIA+""+41 ool
DIZPIOHQ! CIZPIOHQ! iDCQPIO#Q!
247 | |
G63,/81<?47<1.81 DKEIZPIC-"/I/"F+ |  jIZPlc-"/1/"F+ KIQP! DKIZPIG-"/1/"F+!

1?1761RSI&650<694. 6< - -0<?T1946<0P0<?.0, -4

WOWDR J/61030-72/8k<, —.6=.4C?.?4?-278909%]J - ?964Ral

g+l -, =GT+ "0 /+6=" G+ +34, 0! 1&,%+I% /-8 - /-%-4+0 f&5! O+-*iG! Q',", !
1H6(tt" +-*4G25+/"-25"+/ St bl % H+ 4+ 1%+/1 - "1 +F -S4, @1 4+F+7 -4 "+ -1 +1 /- h-4+441 &, |
589"+ 1&, %+ ", :&"S-WE&, 1", LI+ ¥+ =4S +2 78 +F-*$-U'&, 1 41", 1 #66+, /"I #(! /-h-4+%4!
+F-$-4'&, 21

8I+10&-"&: NI+ 0+-"4G1 Q",", @! 6" &I+ 1% "41%&! -, *GT+4&1"-H" %+ -1K'&, 1 -, /1 1$5-, 19+ -F'&"!
'85! 589%+ 61&,+! /-%-21 81+! 6" &l+1%! 1& ,4"4%+/1 & DEK! 4%$/+, %41 -, /1", 1" &5 =+6%+59+"]
CEEN!$,%*IN$,+! CEEJBIH%N! -, -F+"-@+! &:! Di Il /-G48 H'% 1! -! -, @+! :*&5! Db! %&! hDD! ) -@*+8!
s+, -, / 1+ -*2ICEED]?2!

SI+! /-0-1 -F-"*-O*+! & 1 %1+ 6"&I+14%! 1&F+"4! 5- 6! 1&,%+I% /-%-! 4&$"1+4! "+-%+/1 %&! $4+"1
b -1%E, TH BT+ 6 1&, 81 4$1 1! -4! -66%"1-%'& , 48! 1-*4B! 5+44-@+4B! ", W+", +H 1&, , +1%'&, -, /)
*&1-%'&, 2

OH11884+!:&" &P +4%410 1 &4+!/-4- 10" - 1+41" +* =Y+ / H&I&1-H'& , |-, /11 &4+!-66%"1-%"& , AIH" R 1 1% 1 +!
O+ h-A40A1 -, /1D Q +-YHAN F- TG &1 2< 050, 81 & S I T +4+ %" - 1+4T H+H & 9%-", 1% 1 +!%&6! DE!
h*-1+4(18"-1+E1B!8"-1+EmB!8"-1+DCB!8" - 1+CEB!8" - 1+CCBI8" - 1+ChB!8" - 1+hkB!8" - 1+j hB!8*-1+mD!-, /!
8"-1+bhbl41&H,!",!18-9*+IDh?!

! Ib !l



! ! +,<2.0, 4 *449
<6 &7289% E2316/1656-.% &IPP6/6-.19831 , 9% E2316/1656-.% &IPP6/6-.19831 , 9%

bh! cI MEbID! CkbD! DChi i! CE!

mD! CCi! ijEbi! DIjD! mKEK! Db!

jh! Cbk! hikDi! Dlii! DCCib! D!

hk! cic! jkDIi! CCEK! DCmkb! CE!

ch! cI ICiEh! CmiE! DCibD! Db!

cc! CiE! ijjik CihE! DEjEm! D!

CE! Cbh! IChke! hphl! CECni! D!

DC! cI jkijm! hphl! bmhm! cD!

En! Cjk! ijlj! Clbi! DEjEm! DK!

Eil cI jbDhe! Dlii! DEICH! Db!

1?21761RUH616<.6CH./?<69%

O+ 1 -F+4+*+1%+/1-14894+0 &:1 /7 -%-1%" - 1+41% 1 %! 1 -41+, &$Q 1", : &' 5-%'&, [%&! 9+ $4+/1-41 - 1%+4%!
44 - /%10 1= 19+ B&/++ /1 -1 -4%"11 5, , + 1 %& A+ F+I-41G 1 +!", 6$%! & 1%l +1*+-",", @
-H0&" %W SHIHH 11&4+!/-%h-1%"-1+41*& , @+"1%1 -, |CCJ! /-GA1% 1 -% -66+-"1",1CI & Th! &:1 %1+ 1& , h+J%!
F-""-9*+481-41*"4%+/1" , 18-9*+1h k2!

! (,332-1<2.0,-% +,<2.0,-9% *A4470<?.0, =%
*56/?;61CIPP6/6-.1983 1, 1% bE! bDb! Db!
*56/?;61-2316/1656-.% CEEK! CikhD! IbCC!

1?21765RWH = 56/506@1 , Pi656-.917-Ci983 1, 9%, Pi. - GKC?. 24./2<69%

WOWDS (_, -.6=.49.2.691CERI-0.0, 4] - 2964Ra

8&I/+:", + 1M +11& , bt I 4h-Y+4IH+H -, WU S4B H+ S$4U! - , *CT+h 1 +141+, -*"&41% 1 -%IH"™*19+1&$"!
1&, I+ Jn4%-%+481 &1 g+ 5S4 /+:", +I0 1 +11& , bt Jul A%-Y+4TH+ H - %I%&!1/+ " F+f1%&! /&1 1"4BIH -+ S $4%!
-, T+ ++15-",11&, I+ JW F-""-O*+410° &$64IN T % H+! 1 -F+!/+:", +/19G! " ++-4", @!% 1+ 514&! +-11!
1+ THI+, 17+, @I +IF-""&$411& , U+Ihdlh ] - -"+146+1":"11%&!& , S1-56$4144$/+ , hix":+2!!

#.64iRiki*<.050. 81?-?18909%

#,-CT+N I+ -1H'F%G! - , /1% +1-10'&, 41% 1 -%1 1& S 684+ "I H" -4 &:1-1%"& , 411 -1 -1$4+"11-,1/8&!
H'%11-15&9"*+!/+F'1+Bl41&H, ", 18-9*+IDj2!!

*<.050. 8

Ud+"11-41-11& , h-141

Ud+"11-+41-, &h1+"11& , =151
Ud+"11-*41- 1§, 87+, )" :"+/1,$59+°]

Ud+'I5-L+41- 18, - 4AH+"+/11-210&1- 1§, S'/+, 1"+ /1, $59+"!

U4+'15"44+41-11-#1:&"51-11& , - 14!
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*<.050. 8

Ud+'1"+-/41-,1=Q=1:"85!-11&, - 1%!

Ud+"l4+, /8- 1=Q=Ih&I-118 , 4-14
Ul+"1"+=/41- 1=Q=1:"851-11& , §-1H!
D18, +111-"0", 0)- , /182!

S8, +'18, 2

U4+"19" &H4+41% 1 +IH+92!!

Ud+" ¥4+, 4481 5$4"1
Ud+"H-411+41-1F"/+&!

U4+ 1&&LAI-HI% 1 +16 1 &, +RAIL-*+, /"]

U4+ R &LAIS6!-11& , %-14", M1 +161& , +19&&L!

U4+'"411655%%", @!!

Ud+*1"419°&H4", @' 1 +!H+91!

1?21765RXH""=734764, Pi296/10-.6/?<.0, -4@0. - 43 , 10765C650<6H

81+4+-1WFY%'+4BIH 1 +,11&59", +/BI1"+-Y+! -16*-$4"9*+141+, -"'&1:&"1 5&9"+! /+F'1+!$4-0+19-4+/!
&, VI +! L&, i F=""- O+ F=*$+AR H "L "4 1-*+/1 -1 7 1& , b+ %! 4%-56al YW'F'I CEENN g +! /+:", +!
W ++15-", 118, U+ 4h-%+4(1/672=0- ;B @, /00-; §?-Ch 3, 50— ;2 ) -1 1 4p-Yp+!"41 -1 1& , %+ JHl 41+, -""&!
&I SAH 1IQICL/+6+, 7+, 1 &, H&L-H'&, 1 9$H! - 4&1 ", 1&"6&" 1", @! - 14'F")"+4!6+":&" S5+/1H" !
WI+5&9"+I/+F 131 -4IH+ 49 1 + 14" S+!- , /1/-4+Bl-4141&H , ", 18-9*+IDK!2!

(,-.6=.19.7.6} &6PI-0.0, -4

0+-J",@! =H$/+,WAl78", @1, 1+, =", B+ H-THFYGI& 14 ++6", @2!)
g&’'L", @ Sh$/+ AR L, 01&, 1S, "F+4HG! +*-t+/ 1-4L 40N

Q&F", @ Sh$/+, 041, I +HIBEFHS, L, @1, 1+ -, /1811185 58], 02!

1?1765RYH(, -.6=.%9.7.69%C6PI-0.0, -!

)-1H-10FUCI 418 5684+/18: 4+F+" —HF-""- O+ 4Ih ] -HI1&" " +468& , /&N +118., h+JHA'D , ~*4IK ] -HI-"+]
&, 1-H-10F+, RS HBIH 1L +11& , b JHE+LRE 1/ 42", +/1" 1) X$-H'E, Lj ol

O+I&&LIE I +11&, i+ JHIF-""-9%+4l" , F&F+/1", 1 +1-1H"FY4GRIH 1"11!-"+1*'4%+ /1", 18-9*+ID 12!}

*<.050. 8% 19?;64 +,<?2.0,-4 10364P/? 364

Ud+"11-241-11& , h-1%! 3855%,"1-4"&,4! #,GHI+"+! Q&' ,", @84+, && ,B)F+,", @V
#66*'1-%"& , 4!

Ud+11-241- &h1+"118& , %-1%!! 3855%,"1-4"&,4! #,GHI+"+! Q&',", @84+, && ,8)F+,", @
#66*'1-%"& , 4!

Ud+"11-%41- 1§ S /+,%":"+/! 3855$%,"1-4#'&,4! N1+ Q&',", @84+, && ,8)F+,", @

,$59+'!

U4+'15"44+41-11-71:&"51-11& ,%-14! | 3&55%,"1-%'&, 4! N+ Q&',", 8%+, &&,8!
#66*'1-%"& , 4!

U4+'15"44+41-11-71:&"51-11& ,%-14! | 3&55%,"1-%'&, 4! N+ Q&',", @84+, && ,8)F+,", @

#66"'1-%'& , 4!
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<, (50,8} 192;6} +,<2.0,-} 11361/2364
Udt"1"+-/41- ,1=Q=1:"8 5! 3855$,"1-¥8,4 | A1+ Q&,", 08+, 88, B)F+, ", !
18,414 #66"1-H'&,, 41 c&5+!
YA+HI+"+
Udt"ld+, /8-, 1=Q=1&I-118, 4-14 | 3855$,"1-¥&, 4 | i+t Q&,", 08+, 88, B)F+, ", !
#66"1-H'&,, 41 c&5+!
Ya+HI+"+
Ud"1"+-/41- ,1=Q=1:"85)-! 38558$,"1-¥8,4 | A1+t Q&,", OB+, 88, B)F+, ", !
18,414 #66"1-H'&,, 41 c&5+!
Ya+HI+"+
Udt"ld+, /8-, 1=Q=1&I-118, 4-14 | 3855$,"1-¥&,4 | i+t Q&,", 08+, 88, B)F+, ", !
#66"1-H'&,, 41 c&5+!
Ya+HI+"+
Ud"1"+-/41- ,1=Q=1:"85)-! 3855$,"1-¥8,4 | A1+ Q&,", 08+, 88, B)F+, ", !
18,414 #66"1-H'&,, 41 c&5+!
Ya+HI+"+
Udt"ld+, /8-, 1=Q=1&1-118, 4-14 | 3855$,"1-¥&,4 | i+t Q&,", 08+, 88, B)F+, ", !
#66"1-H'&,, 41 c&5+!
YA+HI+"+
S18, 4110, 0!, /122! S18,+111-"¢", Q1 A4 Q&,", O8N+, 88, B)F+, ", G
c&5+ VALl
D18, 41418, ! S18, 418, ! S Q&,", BN+, 88, B)F+, ", GB!
S 18, +-1§F+! c&5+! VALl
Ya+HI+"+
U4+"19" &HA4+4141+1H+921 %+ Ya+HI+"+ Q&,", 08+, 88, B)F+, ", !
Ud+" "4+, 414815 $4'11 #66"1-H'&,, 4! c85+! Q&,", 08+, 88, B)F+, ", !
YA+HI+"+
Ud+"IH-HL1+41-1F'/+81 #66"1-H'&,, 4! c&5+! Q&' OBk, &8 B)F+, ", !
YA+HI+"+
Ud+"IRRLA-HIS1 +16 18, 414! #66"1-H'&,, 4! S Q&,", 08+, 88, B)F+, ", !
14,/ c&5+!
YA+HI+"+
U4+ FEELAISEI-11E, 4-14", 1K1+ | 38&55$,"1-¥8, 41 | A+l Q&' OBk, &8 B)F+, ", !
61&,+988L! c&5+!
YA+HI+"+

1?1768RFi*<.050.84?7-Ci<, -.6=.452/071769!

g+lhl+, 1 /+" 1 -14+5- §UB&/+4 &:11& , I+ 0 4%-%+48 HI'L ", F&AF+4! 1& , %+ Jh F-""- O +4fl h ] +!
"H-W'&, 41619+ H A+, T +HYH&! A4 1&H ", 17'@%$" +ICm!
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[0;2/61Sg}(, -.6=.4G6. 23, C6T!

WOWDU G , CBT0-; 1<, —.6=.4C7. 24]J - 2964Ra

814! 1&, 1+J4S-H-"+,+44] 5&/+" "+F&*F+4! -*&$, /1 1 +! 4+, 4+558&/+156* -, S-1h! 1G1*+2! 7"" 48! H+!
S84 4+, 4+ 91+ 5&9™+! /+F"1+R41 1&, U+Jh! V'2+8! $4-@+! +,F"&, 5+, %]8 -, /1 %1+, L H+! 1-F+! %&!
5&/7+1", 4&! 4%$-H'& , 41 h&! 1" +-H+! -1 6%, 1 &1 -1%'&, 2 1 3&, U+JH! 41, &K &, *G! -1 4%-+! H'%D! -
6°+/+:",+/! +,F"&, 5+, 0 -, /1 4401 &1 " %1018, 1 T HA&ST LHARL M AL - 1%S-RG! %+ T+4$H! &:!
U1, @0 HBHD -1 11-,0, 0! +,F"&, 5+, % 3&,4+4X$+, W08 HE! -1+ %1+ 11-"4+, 0+ &
$,/+" 8-, /", 0'1&, 4%~ , %6111 -,Q", @'F-""-9*+4!

g+ /+", +14-J&,&50! h&! "+6"+4+ %! &$'1 1&, I+ %! 5&/+1 96! 5-411", @! 1&, %+I% HY I 'S5+ -, /!
/W E="-OM B H L G $AH T -% &11$° +/T HS, 1 -1 @'F+, 195+ 441 g+ 4+4+10 :"&51 &$"!
5&/+1%184+!1&, it JHF-""-9*+4! -F-"*-O9*+:"& B 1 +10+-*4G!Q", ", @! 6" &l+1%B! -4141 &H , 1", 1 7'0$ " +!
Ch2!
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[0;2/6%Shi*5201?7116<, -.6=4C?. 28] -0; =10; = .6CH-41, 7Ca

g+1-66CIH I +118,, k+JHS&/+ISA" , @I +11&, I+ IJHF+ 1TV (£) 1:&" 5$-IV)XS-H& , Il 1+1"+4$H!
/1" 1 8-OH DB "4 O-4+/1 &, 1+ -F="-0%+ /4Bl -1 €301 £$" 5&/+11- ,19+1 16~ , /+/!48!
~1185 58/ -i+1-#1-F-"*-Q4+15,89"+11& i+ JHA'D , ~*42!

(,-.6=.152/171169% &69</14.0, -4 K?12694
Q& Q&,/-6!
83! 8$+4/-G!
o & o N g+! g+/,+4/-6!
<o nrre o [a1s-g
7" 7/-G!
=-| =-4$"/-6! G+A1&"!, &DI&IE]!
=$! =$,/-6!
Q! Q&',", @!msDC]!
&281.036:97K6K<, -.6=.4 #! #:4+",&&, NDCSD]!
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e If (tower celllD in [Home celllD range]) |
Location = Home
e If (tower celllD in [Work celllD range]) |

Location = Work

e If (tower celllD in [Elsewhere celllD 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) 1Y 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) 1Y
Location = Work

Assumption: people usually leave their phones on their desk
while working.

e If (movement = on +10 minutes ) 1! Location = Elsewhere

Assumption: when people are at home or at work, they move
for a limited amount of time.}

#l14-56 & I +IF+15& "4141&H , ", 17'@$" +!hm2!!

1% 1 T o M el £ d 3 £ Y I A e VA D) R 2 D

6789:8699; =>10A| BID)3" I$5E67<1 $¢°F * 5#"<1$699; =>A’=: =] of o =] o o o] 9] 9| 9[=] 9| =[ 9|o]6:;=6eH09%===
6789:8600;<=>70A| BD)3" {$5E67< $¢"F *5¢" 1 $699; =>10A;6, =] of o =] o o] of 9| o[9[ o =[ o[o]e:;=6:H96s;6=
6789:8699;<=>70H| BD)3" {$5E67<1 $¢"F " 54" 1 $699; =>16H);6, =] of o =] o o 9| of o[ 9o[=] 9| =[ 9lo]es;=6eHo0%===
6789:8600;<=>70: | BID)3"$5K67< $<"F *5¢" 1 $699; =>19:7=9 =] of o =] of of 9| of o[ o[=] o] =[ o[ es;=6eH96:;6=
6789:8699;<=>70: | BID)3"{$5E67< $¢"F *54" 1 $699; =>10:760 =] of of | of o] of o] o[ 9[=] o =[ of06:;=6eH09===]]

[0;2/64Ugh(, -.6=.456<. , /}T,<?.0, 9!

! bE !l



g+ 11 -0t +HIF-*$+41&:11& , ¥+ 414", -*419GI/"F' /", @M% 1+, $59+1&: 18" S5+410 1 +14'@ , -*1"41& , 196!
WH+N&H-*1-5&S$, W&:!", 44—, 1+41&: %1% 1&, b+ I04'@, -*/$™, Q%I +1%'S+:"-5+1/+:", +/1 g +!h-L+!
UL+ &R+ 6 +F&SAC /+:" , +/1" M-, LH S+ -5+ &M b+ /-%+41 & T H T LT HA! T-F+1 /%=
C&SI-HRIHI1&, hHINIAE, -4/, @1 +16" &+ 151/ $"-H'E, 21!

81+14$96"&Q"-5!h1-%lh-L+4!1 1-"+1 &: 1% 1 "41%-4L8! ~:"**; " &+ 1%<-"4aBl $4+41 -41 - 1" 6SHI %1+ 1& , i+ Jh!
5-4"3-, /1+-1111&, h+I% F+10& 1 1" +-%+/16"+F'&$4*GI 9G! %1 +! 1&" " +46& , /", 01 4$96° &0" - 542! 81+
5&/$+1&6+,41+-1111&, i+ JUIF+1%& -, /15+"@+41%1+5!", 4&M% 1 +11& , h+IW S5-4"" I8, L", @'% 1+ 5!96!
WI+6"&I+1% /-4 -, /1% S+ 81"41%-4L!"416+:&" 5+/19C! 4+F+"-*14$96° &0 - 54! &, +16+"1 1& , I+ %!
F+14& "% &6+, 41 +-1111& , i+ W F+1%&"! -, /1 /$5641 "4 1& , I+, 0", %&bl +! 1& , b+ I0 5-4"J21 8&! /&
WA %-ALBI RN+ S&/ S+ /+h+ " 5", +4I I+ 18, W+ IW F+1%& AL/ =%+ 1&", 1" /+4TH S D H T +1 &, +1", T +!
5-%"Jpl-, /1" 14880 % 1+, 11-* 1S - U+A1G 1 +16+" 1+, h-@+!&: M&Y-*10"S+! . - 5+1&: 1", 4%, 1+41% 1 -%l+-11!
1&, 4+ J04°0, -*1"41& , 27" @$" +hbl141&HAN T +!*+48%" , @11& , h+IB S-%""IBIH 1"L1"41% 1+ &SHESH! &: 1% 14!
61-4+81-11& , i+ IN5-%"J16+" %" -1+1% 1 -¥l&", 4!-, /1%, ":"+41-*1&: 1 +16 " &I+ 14!/ -%-2!!

veasie [t - - [z Jorwo]23 i@ Tss0]67 [8+]6s [eis]6: Jsao [;4]<= [>, [>22
83 A e ) I e N e R R e e R S I R R
83 A e e s N R R e e e R IR R R s
83 A e e s e N e e e e R S I R R
83 iiH N s e N e R R e e R IR R R [
‘5 iiH e ) I e e R Y R R R o ) R I N Y
'5 iiH iie0B [ieen [imee [iimee [ [iiece [iame1 Jimem [ieca Jimen [iisc imes [imee | Blimea [imon e
B iiH R i A R I R R I I R EE IR R R Y
‘5 iiH N A R I R N I I R EE IR R R ED
B iiH e ) e e e R R R N I Y R R I R I Y
‘5 iH e ) o e e = R ) R e Y R A B R T
"5 T S E R R I R I I R N R I I
‘5 M E R R R R R I R R IE R I
'5 ii8 A S A R R S R I R EE I S R
'5 i8 AR R A S R I R EE IR R
'5 ) I A e R S I R D R Y R R R G
‘5 i8 e A e S T R R R Y R B R
‘5 > N e e S I R R I I R R EE R T

[0; 2/6%Uhi#? 3476, Pi<, -.6=.437?./0=!

8I1+!1&, %+ 5-4"J:", -1 &BHESH! "41 1" +-%+/196! -, &8 1+'14$96° &0 -5! ", -*; "&+1h<+1%&"alhl !
%—L+4' -4, 6$H HI+!1&, I+Ih S-4"J1 -, /1:&"S-pa ", T -TH-GIh =% 1-, 19+ -+ /1h&! B+ 5-11", +!

=1, 0108 5& &, WIS +44", QUK S+ @+4I4+F+T -HE-""-O 41" §&I& , +BIASL "4l +11-4+!
&.(! H++L/—G4! HILI4  &H &, + F-""-9*+ I H' I F=*$+41 41 -%! -, @+4! :"&5! Q& , /-Gl %&! 7"/ -Ch!
WS+:"-5+"4l, &HI&, +IF-""-O+IH"D I IF-*$+41%1 -4 -, @+!:"&S!Q&", ", A& F+, ", @B*&1-%"& , 1 -%!
,&HI"41& , +IF-""- O+ IH % %] " ++IF-*$+4IY 1 & S+BIH& LB, /1+*4+H 1+ +]2!!

WOWDY $-P6//0- ;< , -.6=.4]d  2964Sat

gl+,!",+"", 0 1&, W0 4%-%+481 H+! $4+! 1*-44""+"1 5-11", + - ,", @ -*0& W1 54! /+41™9+/!
+- "+ hE) -HEH $AIU&! -BI&S-U"1-HC! /+ " F+! -11& , U+ I 4%-%+1 9-4+/1& , 1% +11& , %+ Ih! F+1%& *2! 1 8&!
=", Vel A+ Q& S4B HH! S$4%! /+:", + 91+ 15-441*-9+441 1&" " +468&, /", @! h&! %1 -%! 4%-%+2! g+!

! bD !



[+ A LA & S AR~ O+H | +1 13-44+41 - | /1H&1%" =" 1 h D+ 1F-44" "+ 41%&) ", i+ "1 1& , Yt ! A%-Y+42!
P+1-$4+h1+"+1"4!, &11%-44""1-Y'& V4%, /-"/1&" -, —*G4"4!:" -5+ H& LIN&! /&% 1 "4BIH+16" &684+!& , +!
WH-WH"-H&HI$AM&! -1 1"+F+!-14+5- %'11$, /+ 4%~ , /", @1&:11& , %+JH2N!

8&!*-9+1 1+ 1*-44+4B1 H+! :&*&H! %1+ -66"&-111%-L+,!", k1 +1 Q-FCc&5+! 6" &+ 1h Y Z&6-*" -4, - 5!
-,/138&L!ICEEN]}! -, /1 6-"%%'&, Wl +! $4+ R4l /-G! ", %&! T& , +4B HI"L 11 1& " +46& , /1 h&! - 14" F%'+41", |
HI'LH%I+1$4+°11- 194" F&F+/IH I +,1$4", @1 -1 589"+ /+F'1+814$111-415-L", @' -11-"31$4", @! -, !
-66"1-W&,Bl-, /1 11-"0", 0%+ 61&,+20 g+, /+:",", 0 1&, 4+J%! -9+ 4Bl H+! 5-L+! -! ,$59+"1 &:!
-AAS56%'E, 4! "+ -ht /148 $4+"RA " U -10'& T H YT 5&9™+! /+F' 1+41Y/+"'F+/! " &S h 1+ /-4-1 -, /!
9+1-F'& 4 F+GI&: M +10+-4GIQ", ", @16 &I+ 1%]!- , /1%&!% I +1@+ , +"-*1$4-9"* "G &: 1 5&9 "™+ /+F"1+2!!

*09234.0,-91/67?.6CH. , 19.2C6-.\9410P69. 8764

o hS/+, WAIHE LIO&KN " &B M+ 1&5+!-, /1 &5 10 +""1&: "1+ 1*&1-%"& , 42!!

o #11&'/",0'%&!%1+16*-1+! /"4%""OBH'& , 1 - , -*G4" 4! &: 1% 1 +1 6" &I+ 1B %S/ + , b4l - "+ 1 &5+ 5-"  *G! -}
OIS +1:& ICVKI T 4B-SIH& L& IDCVD j 1 *4f!", I 1 +1&% 1+ 1% 5+1: - 5+ 1 +G!1- , I+ 1 +"19+!
+H4+H 1+ +& T -F+!, &11&, , +1%'&, 2!

o gt /', 0$"41 9+hH++, ! /-GA &: b1+ H++LIYQ&, /-Gl il *&$@ 1! =S, /-CG]! -, /! "+-*T+ %1 4!
WS/ + w411~ IH&"L!-, Gl/-G

o ZUS/+, %4 B4+ I+ 618, +! 6"'D-""C! :&"! 6+"4& , - t4&1"-* $4+! S-Yh+ 481 "+B ", 1 -1 *+"45" +]
1& , h+J%2!

e g&'LI1&55S,"1-1&,!"416+:&"5+/!16""'5-""GI%1"&30 1 +5-"014&5+1"'5+4!: - 1+!4&!: - 1+b!- , /!
+4418:%+,19G16 1& , +2!!

o +'4&,-" 1855%,"1-%&,! "4l 6+":&"5+/! +X$-FC! h1'&PAI! +5-"1 -, /1 -1+ ¥&! -1+]
+,18&%, i+ B1A&S+H"'S+419G!16 1 &, +!-, /1" +441&: 4+, 0] *&$@ 1 1%+J%!

o Q&MN6I&,+1&,%-1%41-"+16+"4& , -*11& , %-1%42!

|

*09234.0,-9%. ,%;6-6/0<i2964, Pi3 , 10761C650<691297 ; 64
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- IFf (location[Office or Home] = 1) AND dayTimeSlice
[Night] = 0) AND (Phone[Active] = 1) AND
(Application[PhoneUsage] = 1) AND (communication[Out] =
1) T 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)
I Relaxing

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

- IFf (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

- IFf (location[Elsewhere] = 1) AND (dayTimeSlice
[Morning] = 1 OR (Phone[Active] = 1) AND
(application[Any] = 1) AND (connectivity[out] = 1) I
Moving

— IFf (motion[Active] = 1 ) AND location[Elsewhere]= 1) !¢
Moving

L|

— IFf (motion[Active] = 1 ) AND internet[Active]= 1)
Moving
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OHSAHA I/ 4+ W44+ A1 &+ &S GO +HA! &1 1*-44" "+ 1@ &$OBA HH I -F+1 7+, +/1" 1% +]
h&&*4l-, /19-1L@"&S$, /111-6%+"(!!

o 0$*+19-4+/(18"++1312!-, /1 /+1"4'& , [4h-9*+4l!

o P-GH4'-,1:-5"G(IP-G+4IV+H!- , /IV-0F+IP-G+4!
o K,4%-,1+59-4+/1-*@&" "% 1 S4()KPD!!
o 7,418,108, 19-44/1-10& N SA(14$66& HIF+1%& 1S -11", +4!!

Q=" VR 4+ 144"+ 4 $4", 01 F-""8$4! - 58S, Ul &:1 /-4-1481 9+, 11 5-"LIKI+"1 6+":8'5-, 14!
VTS I DO+ & 118 LG 144" + /1 LA+ A YA+ " ] +G1 -1 1" +F+2 g+ 448
- O+ I&HIHE! A4+ 15 B+ " ++F— | 4"+ ASOAHIBI 1478 1 +] ~66" &6 ™ -] " OB +41 §E) :++/1
UHEIE LT @108 I SUBKI/&I I BIH+H 468 HIH I -HHESH/ 19+ 1 +1&6H' 5 -+ 4" +14$94-+4
— /A R LRI T+ 1544164/ TG B-L", 01", &I -118$ , W M1+ &BH'S -+ +-4$" +41 " +]
BI&AHHE -4 @F+ b1+ "G 1+4H 6 +/" 1K', 1~ 118 =161 H 1+, I $4+/TH R 11+ 15-44""+"1:$, 10& 8l -, /!
WI+GI/&L, &K, +1+44-"CT 1 -FHIH&I" | 1S/ + IR 4114 -H$"+41" ++F— | HIUEIE I +11%-44""1-'& 16" &9+ 5!
YW&.1-F'1Dbbj]!

! DED!



XIR 169.1/?36@ , /O

K,!5-11",+*+-" " @8!-,!", /$1%'&, 1 -*@&" " W1 5I"AUG6"1-*G!6 " +4+ , h+/1-14+p1&: 10" =" ", @1", 4%, 1+4B!
HIE+ =110 4=, 14141 744179+ /1 9G! -1 F+1%& " &:1 U™ "OPU+! F-*S+4! - | /1 -1 1¥-441*- 9+ YW& I -F"!
Dbbjjg+19$"/!1-11%-44""+"19-4+/1& | S-11", +1*+=" " [ @I%+11 ,"XS+4I%&!" , :+"11& , hr+-Jh 4 Yi+41 -4
6-"%&: 16 1-4+IC1&: 1NN +11& , b+ JUS-H-"+!="1 1'%+ 1%$ +IH+I /+:" , +/1+=""+"1" 111-6%+"1117'@$"+!Db!2!
g+ $4+1-19-U1IHGE+!*+=" ", @ H I+ +! = & 1R+ /%=1 ="+ @"F+ , TU&Ih I +1%4+=" + TH 1+, 1"l 4%- "4l
e, N3 - L, -, /1= 1-H+88-G* & CEEE]) g+ $4+H BT+ 1& , Ut Jh F+1%& 4L /+:" , +/1+-"'+"1" |
83" I+4%4n8 5, "6 -h+1h 1 +!:"+1:8" 5441, /11& , F+ 41+ 51", &% 1 +1:*-4!%+I%!+I6+1%+/19G! 5 84%!
5-11", +%=" " 00+11, XS+ C&*S+410& , L", I+H-*21Dbbi A g+1%"-", %1 +11*-44":"+"19G! *-9+*" @
=4SA+N &N+, A%— , 1+41&: 1% N+ /-%-4+01%&! 6" &/ S+ D1+ 5&/+1% 1 -4 O+4%! @S+44+41% 1 +!1*-44+4)
YcA$8I31 -, @!+4!-*ICEEh]2

g+l-, - CT+HO&E NG +1*+-" ", @1-11$"-1G! -, /11*-44""1-'& , 1+::"1"+, 161 &: 1% 1 +14"J1 @& "% 1 54! -, /!
1&H!H+* % 1+GI6+":&"51$, 7+ 1h1+11&, 44" -", b4 &: 1 &I+ /+F"1+421K, 1&$" ! - , -*G4"4BIH+!-11&$ , %!
&I+, $59+M & -, @1, 4h-, 1HAL- /14" S50+ & HHE- - /1 R R - O$h+HA!
HI+,16"+/"1%", @'1*-44+4)!!

&?.796.9%

g+1&,/81%+/18$"1+J6+"" 5+, 141 $4", @!% 1 +! DE! /-h-4+44! H+ 4+*+1%+/1 " &5 H 1+ 0+-*4%G1 Q", ", @!
6" &I+ 1h+-"*+ 1" 111 -6%+"Th! " =+1%"& , |h2h1O-%-4+41 /+41""6%'& , abl -, Z1h 1 -] -F+!1-1*-"@+! , $59+"!
&:11-4+41Y-F+"-@+1&:IKEEE!", 4%, 1+4]!- , /IH™-#&HISAN& S+-4$" +1h 1 +14+-" ", @t!1*-44""1-%'& , |
+:"1+, 1G0 g+, A HIB T -RI% L +HIF-""- O +4 I -F+1% 1 +11&" " +1%:&" S-H% 1 -h% 1 +11*-44""+" 41"+ X$" +5!
HI'1L! "4 18580+, +&$4! 41-*+/! h&! F-*$+4! O+hH++,! [0,1] VYc4$ 31-,@' +i -*2! CEEh]!
YP&S$IL-+"B! 7"~ LI +%! -*2! CEDE], 'HI"LI' H+! -*"+-/G! /*/!" ) "=+1%'&, ! i2i2h! Q&/+", @ 1& , I+ JH!
/-%-alYA1&H ,1&,17"@$" +'hb]IH 1+, 11" +-4", @M% 1 +11& , %+J% 5 -4 J2!!

NG 14-564+41-"+I S ST -44H" 1B " ++11& , h+I0 4%-%+4BIH& L", @B " +*-J", @! -, /' 5&F", @8!-, /'DI!
F-""-Of+4(IH++L/-CB! 8"S+=""1+81 2&1-%"& , B! Ui+ JUBI F&"1+8! ", BI &SUB! ; PB! Q448! ; QB! ;KQB! ; UBIK, B! ™, B!
SIBIHBIH66!Y-41/+41"9+/!" 1 T'@$ " +!hb!:"&5!; 1-4+ID!&:1&$" 16" &6&4+/-" 11"+ 14" +!", " =+1H'& , !
12i2j'0+-4&,", @!1&, %+J4a]2!

OH S4BT H AR & AL - H+ /+4179+/1" 1=+ 108, Li2i2kIK, o+, @1 L&, U+ JhaB! h&u! - O+t 1 +!
J-0-44040 " %8 W+ BT+ 18, IR A%-%+4) YIF-44+4] /4,471 +-"041 (1 O+-0", @B g&'L", Q! -, /!
Q&F", @

- If (location[Office or Home] = 1) AND dayTimeSlice
[Night] = 0) AND (Phone[Active] = 1) AND
(Application[PhoneUsage] = 1) AND (communicationfout] =
1) # Relaxing

— ((location[Home] = 1) AND (dateOfWeek[Sunday] = O ) AND
(dayTimeSlice [Night] = 1)) # Relaxing

! DEC!!



— 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

- IFf (location[Elsewhere] = 1) AND (dayTimeSlice
[Morning] = 1 OR (Phone[Active] = 1) AND
(Application[ANY] = 1) AND (connectivity|out] = 1) #
Moving

8-9*+ICh! 4 1&HAN N +!/"4%""9$Y'& , A1&: 1 +1/ -%-4+%A % | -HH+I$4+!", 18&$"11*-44":"+* 4!

¥ K2/02176% |  E?36} SWe | gt | RSH | STH | SSH | SUF | UYS | XUt | gR | hu

; g 0 moC! ! ! ! Il hjCC! mt | Cjhk! il | 1hmE!
(om6ei &'L",@ | DmbC! | hbbk! | CDEE!| CIhE! | CbhC! | hjCC!| hhDm! | Cjhk! | CECi! | ihmE
9.7.6k DI! 0+-J",@ | CDmm! | Dhlk! | hkbC! | hkCh! | Cbik! | DmDh! | Dbml! | DjjC!| CDEE! | DEIj!
]<1299ak

Q&F',@ | Dbii!| jmE! | DEjD!| Dj! kmm! | Dlik!| DEmh! | Dmki!| Dhhk!| Cmk!

121764SUR(, —.6=.4<1?99691]7?1679a0-9. ?-<6146/296/4C?. 296

QAL+ HARSH/" 4+ LA I+, K +&: =11/ - ML -+ LRI04+, 0
C?2.296.4 “WD! 81+ Li~441 ~Q+441 "+ H+#1 91— 1+/1 H' 11 -1 46"} &:! ~*5&AH hEIr +-111 -1"&44! 1 +!
+ B/ g

C2.296.4 Q81+ 5-I&" 46! &:1 1+ 15-441*-0+419+1¢,, QIH&IH 1 +1 & L", 0al 1*~44I YIE X B H I ™+1% 1 +
BT, [+ LA G O+ H -+, 1T 0+-J", QalYCE ]!~ , /1" Q&F', BalYDE I ]! 1~44+42!
C?.796.4RS2 81+ 1*-441*-Q+341 *+1 46"H HY 1L DI ": §1+1 1*-44+41 9+7&, 0, 01 4&! 41+ " g&'L", Bl
L4080 T 18I+ 44+419+G,, 0", QW& +"0+-J", Qal1*~4481-, /IDj I1:&"1" Q&F", Bal1*- 442!
C?2.296.45 ™2 C-*:1&: I+ 1-441-9+4I 1N JE ]I 9+&, BI&IB1+ " g&'L", Bal -, /1 O+-J", fal 1*~44-+4!
HH19-"+GIhr!:&" " Q&F", Bal-1" G441 +1+ , " +1/ -4+

C?2.796.4 SO 81+ 1~4415-Q+41 - +1 46" HH 11 T j 1 :2"1 98K 11" g&'L", Bal -, /1 "0+-J", 0! 1*~4d-+4!
H%119-"+GIDEIr:&" " Q&F", Bal-1" 844l I +1+ , 1™ +1/~§~4+411!

C?2.796.4 SU | c-*:1 &1 Hl+! 1%-441 *-9++41 YIFEI]! 9+'&, 01 48! h1+! “Q&'L", Bl =441 HI™+! b1+!
BT, /414G B A+F+ B LICK I8 0+-0", Bal -, /1 1ICH I &1 Q&F", Bal 1" &44! b1 +
+ 1/ g

C?2.796.4 UY2! C-%1 &1 1+ 1441 *-9+141 YJCIr]! 9+&, 0! 4&! K1+ “Q&'L", Ba! 1441 HI™+! b1+!
BT, /44BN ObH -+, L1+ CO+-J, al YD ]! -, /! -1 45-74+"] -58% 1 &:! DI ! 18"

! DEh!!



C?.796.5XU21 8 1+ 1*-441*-9+*41 - " +1+F+ *Gl46* W H"%1!-66" &' 5-4+GHEr!:&""g&'L", 0aB!ICj r!:&"!
“0+*-J",@al-,/IhEr!:&" " Q&F", @al-1" 844l I +1+ %" +1/ -%-4+%!
C?.?96.5gR2!18 1+ 1*-441*-9+ 4! -"+IH+*19-*- [ 1+/IH"%1!-146*% &1 12h L r!:& %1+ " g&'L", @a! 1*-448!!
Dhmrl: & I+ 0+-J", @all*-441- , /10CT r:& 1+ Q&F", @al1*-44!
C?.796.5hUDN 81+ 5-1I& " %G! &: 1% 1 +! 1¥-441*-9+*41 9+*& , @1%h&!% 1 +! " g &"L", @al 1*-44IYEK r [BTH 1 *+1% 1 +!
+5-", [+M1-44+41 - +146 9+ H ++, 1T 0+4-J", @aYDb r]!-, /19-"+Glj r1: &' Q&F", @al1*-442!!
g+146+1":GI I+ 1*-441 /" 4% " OPN'& , 1 O+1 -4+ "R - i+ 141k I +16+":&" 5~ , 1+ &1l +11*-44""+"4p14" | 1+]
4&5+1&:1H1+5!-"+16"& , + & H& LIO+M+" TH L IGHE&! " -% 1+ 1% 1 -, W1 " ++!1*-44+421)

169.4C69</04.0, -4

g+"-, - 0+19-%1 11&:11*-44""1-Y'& , +A%AIN&!" , -+ D +11& , %+ Ihldh-Y+4!- , /1" +6& W% 1 +"* 1" +4$ %4 (!!

o 8-, @M+ 1-44" (| g H AR B+ 1F-44" "+ 41961 Q7 -/ $-G6!, 1 -4, @I D+, @14 TH &
W+, 4%-, 1+A 1D &4+, L&V I+ /-Y%-4+0! -, /140 &R+ 1%+ +5-" " @1 &, +421 1 8&! /&1 "4B! H+!
0=, 0+%I+1% =", @ 4' T+ 6-"-5+4+"1Y" 6+" 1+, h-@+146"%a]! -F-"*-9*+" | IYP&S1L -+ 7" -, LI +}!
-*ICEDE]!g)W#!:"&5IDEr h&!bEr!", 1"+5+, %", @!"H!9G!DE2H#

o #//',0!,&"4+( gt "HO+-URNHIGT-" 0, @ AR -/ /1,01, 1T+ 5+, 8-, &1+ HR &S/ -Y-4+04)
$4",0'g)WHR " -/ /", &"4+al &OBU'E, 1T -H", 4+ %41 9C! /+: - DE X! &:!, &"4+!" %&b+ /-%-4+%B!
LUE/BL, @), &4/ -h-1080 -1 - /851 4894-564+! &L+ /-h-4+% YP&SIL-+BI 77 -, LI +H! -2
CEDE]2!

o 31-,0",0'9+1-F'&" 6-Hkt+", 4k 1 1 g+! ", 1'$/+! -1 /'4°$6%'&, ! 9G! 1&59",", @ hHE&! /"::+"+, %!
/-h-4+0A&I1 + Y- +HI&, %111 -, @+41% 1 +1$4-@+16-Wh+", 2

o 03,0'S5+(! g+! 5+-43"+ b1+ @& "% 5! -F+"-@+! 3;U! 4+1&, /741 h&! 9F™*/1 bl +! B&/+8! 414!
" & BWE, AL -4 THI Y H /0 S T HA L A%+ S, 1S, -G & ]
=447+ Ip 1+ 589+ /+F L+ & " IHHIH™  ++/10&1 5-L+1$4+1&:1 -, 1+I%+" , -14&$" 1+IH 1+, !
1+-0, @+ &+ -7/ +44" @1 % 1+ " +4%"1%'& , 41 &:1 &9+ /+F" 1+41 /+41™"9+ /1", 1" =+1%'&, !
h2D2i!131-*+, @+4allk

o HIISIH -, G4 g T+6+-H! &S -11$7-1G! %44l F-""-O%+! @°&$64! -, /! -, —GT+! +-11!
F-""-O R4l +*+F-, 1+1&: N +1/-h-4+41", /"F"/ $-+G2l

g+6"+4+ % -11&56-"4&,1&: 1M1 +!16+":&"5-, 1+1&: 1% 1+ -*@& "1 54! -, /1 +F-*$-4+h 1 +1"56-14!&:!
10-,0", 0 W1+ F-*S+41 & Rl +1 4" =" )", @ 440 4'T+B! |, &"4+1 +F+4 - /1, $59+" &:! -Uh""OPh+41 &, 1 1 +!
“HASHANIK, - &P U+ ARABI H A - /&S TH BT+, 6$0 & /+ -, /1l +1%" =", ", @th+4%! 46*"%! %&! @+! -!
5&"+!-11$"-%+16"1%$" +1&: 1% 1 +11¥-44""+"16+":&" 5~ , 1+!-, /1%&! 9+ -O*+1h&! @+ , +"-*T+9+G& , /1% 1 +!
+J-56%41", 1h1+1§"-",", @ 4+%1 YO&5", @&4! CEDC! 2! g+ b1+ +:&"+! "+6+-4! &$"! Ii+4%4! DE! §"'5+4!
11-,0",0%1+"-,78514++/! -, /11- 18U+ 101 +11&, "7+, 1+!" U+ F-X 14", @1 -11&, "7+, 1+ +F+41&:)
bjr!

! DEi !l



J6/P,/3?7-<6436./0<9%

g+!I/+i+'S", +h1+-40& %1 512<<2/2<8BIH 1" L1 "41"410F5+441" %+ 1-*1$*-h+/1-41% 1 +16+" 1+, h-@+!&:!
1*-44+416°&6+"C!"/+, %" "+/1HH 1", 1 +1/-h-4+42!

g+ & 7+ S, +H G+ [#<, /6! Y-*4&1 1-#+/1 7D! =1&"+]! F-*$+1 41&H, 1", 1 )X$-4'&, | KBLH 111!
S5+-4$"+415 1+ "+*-%'& 1 9+hH++, 16" +1'4'& I -, /1" +1-"81 =41 /+:" , +/19G! ' YP&S 1L -+ 7* -, LI +%! -*2!
CEDE]! -,/!Y;&H+"41 CEDD]! H'% 1! %1 +! 6$°6&4+! &:!' $,/+ 44—, /", @ W1+ %G6+! &:! 5"4%-L+4! h1+!
1-44""+"15-L+42!

PASH&E" (! !"#$%%I

TITU4$% 1 11 /
$ PUHSHRET (Y 1THSE

"Q27.0, -HYh[H<, /6P, /32174

gl+'+(

o J/6<090, -1Y&"M1&, "/+, 1+]1 7+, &AL b1+ 6°&6& W&, ! &:!1 6" +/ Lh+/1 6&A W' F+! 1-4+41 Yl -l -"+!
18" +10G! "+-*1 6&A W' F+4B! "+ Gl +! 6" &6&"%'&, ! &:!", 4h-, L+4IHE =W -"+1 1&" " +1%*C! 1*-44":"+/! -4)
O+&, 0", 0"%&!& , +11*-441-5&, @!-*h I +!", 4%- , 1+411*-44""+/1-419+&, , @" , @"%&!% I %! 1*-442!!

o )BL?TI/+, &+Al% 1 +16"86& &, 1&:1 " +-116&A Y F+H 1-4+41% 1 -1 -"+11&" " +1%GI6 " +/" 1%+ /1684 F+B!
N B+ 67868 W&, &1, M-, 14! 1¥-44""+/) -4 9+&, 0", @) ¥&! &, +! 1*-441 -5&, 0! -*1 1 +!
" Ah-, THAL B - O+&, @1 U&! %N 1r-4481 %14 F-r$+! ", /M 104D I&H! 5SS & hl+! 15-441 H-4!
1-6%$"+/!H 1+, 11*-44"G", @!!

g+" SN -+ T&HIN&! 1-* 1 -0+ 6" +1"4'& Bl " +1-#1 - /171=1&"+IH"% 1! -, 14J-56*+!+J%" - 14+/1:"&5!
&$" 1*-44""1-0'&, | Hahd! T+ASHA! $4", 0! 9)WHRA! T1&, :$4'&, ! 5-4"Jal HI'L! 41&H4! 1&H! 5-, 6!
" A=, 1+ T-F+ O++, 1 -44°0 , +/1%&! +-111 1*-441 1-6%$"+/2) 81 +! "&H! 41 &HA Gl +! 1*-44+41 - | /1 %1 +!
1&*65, 41%1+16°+/" 1+ /1++ 5+, 442081+ ,$59+"1&:11&" " +1HG! 1*-44""+/1" , 4%- , 1+41"41h 1 +14$51&:!
/"-08&, -4 W+ S-0" BT+ &Y 1+ 41 F-*S+4! =" +IG T+ - &Y T+ 41 -"+1", 1&" " +1WGI 1*-44""+ /1 1*-44+4]
YP&$IL-+"4BI7" -, LI+H%!-*2CEDE]2!

7'0$"+11h141&H4!-, 1&SHEPH&:1-11& , :$4'& , 1S5-h"IIH 1+, 11*-44":G", @!- 1/ -}-4+H!!

=== 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%WUK"=?3476%, PIN "' Z*19%<, -P290, -43?. /0=l

81+!,$59+"1&:11&" " +1WGI1*-44""+/1", 4k- , 1+4IH&S*/19+!bKEIC 1 C!&:11*-44! -8 iDh!&:!1*-4419! -, /!
hEJ!&:11*-4411]1-, /%1 +1", 1&" " +10& , +AIHE&S/ 19+ /" 4% " 9P+ /1-41: & & H4(!

o DI, 4%-,1+41&8:11%-441-10+415"41*-44""+/1-diclass Db!-,/!hhl-4iclass c

o hCI",4%-,1+41&:11*-441910+%5"41*-44""+/-dlclass a!-,/!ik!-4iclass c

! DEj!



o hll", 4%-,1+41&:11*-441110+% 5"41*-44""+/!-4class al-,/'iD!-dlclass b
I
g+ 1-F1$-hH91+16"+1'4'&, |-, /1" +1-HF=*$+AIH 1+, 1 1*-44":G", @1 1*-441 -1 -, /141 &H T +1 " +4$H! ", |
7'0% !

1" 1" TIERENY

Pagheh (¥ TIT T LI N R Rt TTT I T HIHEHIHS) 11 "ml

[0; 2/64W(27<212.0- 5 13/6<090, - ) 6<2TT2-CA[Rig< , /61P , /1<I1299%mi 2%

81+I&F+'-*precisionblrecall'-,/'F1 score!-"+1-*1$*-4+/!-4IH+"@1%+/1-F+"-0+41 &:!
WI+IF-*$+4189%-", +/1:&" 1 +-1111*-449

O+ $4+!-Hh 1 +4+ 5+-48"+ 5+, WA H T+, HF-2$-4", @15 1 +11-44""+"416+":&" 5, 1+!%&! -#&H! $4!%&!
11884+ +1&, +10 1 =0T -41% 1 +19+4%19-*~ | 1+19+hH ++, Ih 1 +4+1S+)""142!

J/,;1?330-;4., , 1%

g+l '-, 18851680 -541&,! -1 O+ 2-4"%$/+! i CEE!*-64&6! H' 11 g", /&HA! I A=) g+ $4+1h1+1h /!
+/'1'&, 1 &I Q)W &6+, 548$" 1+ 4'SH-4h&" 4&:hH-"+8! "44$+/1 $, 7+ %1+ ZVU! Z+,+ - ; $9*1!
21+, 44810&1°$, 18" 1*-44""+*4AYQ-"L! c-*ICEEDJ2! k4! "4! -, 1+, F"" &, 5+, Wh I -} -*&HA4! -11+441%&! -!
F-""+hG! &I S-11", +1*-=" ", @1%+11 , XS+ H"H 11 9&% 1! 67 +S! - , /16&4456" &1+44",@! :$, 1%'& , -*"%"+48!
-, /1 18, 0-", 40 -1 "1+ 1N, ! & FAS-T-H&, ! h&&H -, /) &I 54 (& /-4 -, 64l -, /)
6"+/" W F+ S&/+", OB h&E+h I+ TH 1@ -6 1"1-*1 $4+"1", hi+":-1+4al YC&*5+4810&, L', | +%! -2/ Dbb i ]2!
O)WH 6°&F'/+4! - 1" %+@"-4+/1 +,F"&, 5+, 0 ", THI"LI H+ 1- 1 -11+441 - F-""+4G! &:! 5-11", +!
= OUELE XA ESA N - 1 Y - Y"1+ - /16 &F /+4) - G4 A& & AN L -4 - & H B4
W&!S, /+ 4, /1% 14! T +ASHA &1 &P +HARA &+ 1 /4601 -, /T 1-410++ 11184+, 11 -41& , +1 &: 11 +!
-F&M+41 &M/ -H-15", ", QAN , /T ++F-310" 5 &F- 1+l -2 CEET ]2 ) W -*&H4! $41%&! $6*&- /!
&$"11&, b+ IU F+1%& 481 54", @!% 1 +1214F! :&" 5-%8! -, /1 11 &&A+ D1 +! -Wh " OSh+41 h&! h+-4%! 41 H+H1 -41% 1 +!
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