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A Constant Pioneer in the Field of Measurement
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Instrument

6WDWLF 6WUDLQ DQG '\QDPLF 6WUDLQ

I'5)"#&',)'&"(& $OH#(";%5%;8 #0'& '0& $,)#6%8 0=%65& ""-%8& " (& $)++%;& (') " $&0& ;))& +066%5(& "#'50,4$%;& "#&'," (& $)) +06& ) 5%& 5%<5%(%#) "=%& 0>&
('5)"#.& A "+%& ('5)"#&')'& $,)#6%(& 0=%5& "-%& "(& $)++%;& ; 2#)-"$& ('5)"#: &) "$&('5) " #-%0'%5(:&T2#)-"$&('5) "#-%'%5(&)5%&; "6 ") +E"2<%&"#('54-%# (&
1,%5%8&)5%8& 'A0& 2<% (& 0>& ('5)"#-%'%5(h& ()" $& ('5)"#-% %5 (& "# Yott;%;& ‘G );; " O#& '0& ()#,)5,& ) #)+ 06 E'2<%& "#('54-%#'(:&/,%5%& ) 5%& ) +(0&

-90) (45%& ()" $&('5) " #&)H & 2#)-"$&('5) " H#-%'%5 (& "# Yokt %8 '08-%) (45%&  ~%0)(45"#6& "#('54-%#' (& (4$,&)(&,"('065)-& 5%$05;%5(& ',)'&-%)(45%&

DH)-"$8&('5)"H: "('065)-(.&05&>5%BAYHS2E:;"('5"* 4" 0#(.&0>&; 2#)-"$&<, Yo#0-Y#):
IN"$&('5)"# %ZOBNJD TUSBJO
Z,%#8." %8 )-04# & 0>& ('5) " #& -%6) (45%;& ;0% (& #0'& $,)#6%8& A" & "-%8 05&  Z,%6H&' %&)-04# &0>&('5) #&-%)(45%:; 85, ) #6%(8&BA"$1+28A™ &"-%:
$,)#6%(&(+0A+2: 1,"(8)+(0& "#$+4;%(8& ="*5)"0#& <, %H#0-%#)& ' )'& =)52& ("#4(0";) ++2&)'&)&
$%5")"#&>5%B4%#$2:
. I'5)"# < 43 I'5)"#
YA I
=—— ‘ 0 == '_|I ‘ 0 |
- < -~ <
"-%&: "-%8&:
&ODVVLILFDWLRQ RI 6WUDLQPHWHUYV
TH&E',"(&$)")+06.& ('5)"#-%'%5(& )5%& ;"=";%;& "#'0& ',%& >0++0A"#6& <50;4%$'&
6504<(&)$$05;"#6&'0&',%"5&" #'Yott; %0; &4 (Yo (&)#; &>4H#S ™ O#(:
" 'DWD /RJJHUV 6WDWLF 6WUDLQPHWHUV " +LVWRJUDP $QDO\VLV

"898 ()"$& ('5)"H8.B)HE 068 SOH("%65%;& HO'&. 083, JHBY68. 145" H#68.-96) (45%- Y0t & "&."(& 1,%&.,"('065)-& C>5%BA%HE2DE0>8.' %68& >055% (& 6Y6H%5) V; & "H#8)&-%-*%58." (&
<O(("*+96808.-%6)(A5%6& )& +)56%8.#4-*9058. 058 -%6) (45" #6& <0'# (8. A("#68.)& (H6+%0&-%%)(45"H6R*"') "#06; & * 2& >5% BAY#$2& ) #) +2(" (& 0>& ; 2#)-"$& A)=%>05-& ;))&
"HSA-YH 828 (NS, 68 Yo& <0"H (& (YOBAYGH")+-+2:&/ %68 (5)' #&"(& 0*) #%,8)(8)8"6")+& 5%$05;%6;8 *2& ;2#)-"$& ('5)"#-%'%5(.& (43,8 ) (& )& -4+ E5%$05;%58&

=) HA%:& Y2830 H'HO8 W& AH"GA" &)& (A"$,802 &-4+"E<O"HE)A0-)"$& (A"S,"H68  (2('%-18 T'& " (& Y>>%$"=%& '08& 4#;%5 (' )#;8.", Y68 -)6H#"4;%& )#:& '5%#,& 0>&
06)(A5%-Y6t (BS)HEYo8<I5>05-Y0; & SUSYot +2.8<U5>05-JH$U0&, ) (B U6U6HE> A5 Y58 '-<50=05; BH)-" $& <, %o#0-%#) & 0$$A55"#6& "#& =%, "$+06(.& *5":6%6(.& )#:& 0", %5&
(45,8)(8>)(Y658-96) (45" HB&(< Yoo, Q) 8> 4+>"++"HBE<0$% (468445 0H(E #8<)5"$4+)5.  >)$"+""0b(&05&('54$'45%(:

" \QDPLF 6WUDLQPHWHUV " QGLFDWRUV
I"H5Y68;24)-"$8(5) HES, JH606(80=Y658"-%0.&"&" (&)-<+">"Uo;&)# Q0N <AE)(E)HE)H)+06&  TH#;"$)'05(&)5%8& )=)"+)*+%& )(& -%) (45" #6& "#('54-06# (& ;%;"$) %;& >05&
("64)+.8)#:8" Y08 ("64)+8."(&.5%$05;%;8 0#8)& (%<)5) %+2& <50=";%:8 5%$05; %58 YTBRHE 6)46%8& '2<%& '5)#(;4$%5(.& (49,8 )(& +0);& $%6++(.& ;" (<+)$%-%#'&
-06)(45%-964":& Y )("$)++2.8 0#%68.-0b) (45" #68. "H('54-0# & )#:8. 0#%8 5%$05;%58 ) 5%8& -%6'%5 (. & )#: & <5%((45%8& -96'%5(:& [05&. "#;4('5")+ & A(%.& <)H%+& -04#)*+%&
506B4"5%;& >056.%)$,&-%)(45"#6& <0"#':8 SU$V6#' +2.8",%5%8& )5%8&.;"6") +& ; 24)- "B Yo+ (8)#,&-0;%+(&A™ &A<<I5&)H;&+OAY5E+"-"& (%" #E&>AHS " O#(&)5%&
(5)"#-96'%5(& ") & $)#& ;"6"" %68 )#)+06& ("64)+(&)'&,"6,& (<%%;.& 5%$05:&" %o-&"#&  )=)"+)*+%:

"HOR5H)+8-0%-052. &) & YoH& S)H(>5& %-8/08)&GY:
" 6WUDLQ &KHFNHU

" 0XOWL UHFRUGHUV F&('5)"#&$,%$1%58& "(&)+(0&)=)"+)*+%& >05& 0<%5) " 0#& $,%$1 (& )#:&
1,"(8& Y6BA"<-%#'& "(& )& $O-<)$'& -4+"$ ) #HY6+& ))& 5%$05; H6& (2(%-&  (Yor(""=""28%$)+"*5)"O#(&0>8&-%6)(45"HE& #('54-Yst (:
)& $)HE %68 >5%%+28 B0+ HH LA™ )& =)5"% 28 0>8-%) (45" H6&AH (&) |
)$$05;"#6& '0& ', %& <45<0(%:& T#&);;""O#& '0& )#)+06&. "#<4'& 4#" (8 >05&
Yo-<95) 4598 4("H68 ('5)"#8 B)46%( & ('5)" 8. 6)46%& 2<%& 5)(-A$%5( & FOHHES OHES) +06(& W AIYOHE %6="8%( & <OAYS5E B)*+06( & <5"# 58 <)<%5.&
T9&=0+")6%.8 05&',%5-0$04<+96(.&;"('5"* 4" 0#& 4#" (&',) & Yo#)*+%68 J#:&=)5"04(&S0##%$05(&)5%&)+(0&)=)"+)*+%:
A";96(<5%);&;"('5"*4'%;& ) ++0$) "0#& 0>8& =0+')6%& 04'<4'& 4#" (& )#:&
-06)(45%-96# &4#"(&)5%8)+(0&)=)"+)*+%:

FH#&)#)+0B804 <4 &0>&;24)-"$&<, Yot0-YoHOHE" (& 1, %68>5%6BAY%H$280>896)$ &+ U= +&0>&;2H)-'$&

< I6HO-DHOHE (8S04HY6; &)#:8)&,"(065)-&"(&

0*')"#%;2 \"('065)-&
5%$05;"#6&
@(%-

1) $&('5) #-%%5
T))&+066%5

F of
G YHO-YGHOHE. m@ o o [

A)=%>05-

—

1I'5)"4&6)46%&
"2<96&B)H(;48%5

G,%#0-%#0#&
A)=%>05-
7#;"$)'05
. |68 D)Y8=)HAUBO>E)E(5) HE: F&(')"$&<, YoH0-YHOH&" (&
T 6)46%8:2<Y6&S)H(ASUSR! (& (<+)2986) (45%;8,) (&) &; "6 ™) +8=) +4%:



07&37*&8

'DWD /RJJHU DQG 1HWZRUN OHDVXULQJ
6\VWHP

1, %8.$0-+"1)"0#8.0>8)&])') 8. +0B66%5& ) 8.)& (A"$, & *07&" (& )8A" % +28.4(%; g8 #&  70& 0", 9058 )#,. &' Y0& #6'AO51& %) (45#6& (2(%-& (& )& $0-<+%6'%0+2&
(2(%-8-058()"58.96)(45% 96 &IYGH(O5( G(45.8) (&(5) HEOYE(Ea  FIOAG,ORO>E)H0) "SE-96)(45%-06# 8>058-4+"<+HR<0"H  EFEHIAOS1E
BYH(A$%5(.8)5%ES01HY6$96;& 08", 06& (A"S, & 028 =")& (Yot(05&$) +06(:&/, 068 4 70& " (& #()++96:&1#96)5&.%)$,8 0>&",%& (%#(05(&. (4$,&)(& ('5)"#&.6)46%(&
(A58 10768 )5 & 8. )) &+ 066U )58 SOHHIS %6:& ="1& )6 (A"S & <076 & DI (ABVE(&1. %8 H0AOS1E -0;4+%(& J5%E SOHHS ;8 (6BAH") ++2&

%2 Ut ("OH& $)*+%6:8. Z, UoH& " %5%8.)5%& 'AO& 058 -05%& (A™'$,& *07%(.& "E(R): 08 B0##%S"0#D& =")& JES05%& $)"+%(:& R)$ & #U'A051& -0;4+9%&"(&)&
<O(("*+%8'0& SOHHOT' &' %-8& (YBAYoH")++2& =")& )& ("#6+%8 $)*+%8 C$) (§ 5oR T+ 70:8 () ++&;"6") +& (5)"#-90%5& %BA" << & A" & (49,& >4#3"0#(& ) (&
$OHHO6$"0#D. & (43, ) (& U AYOLHE %08 ;))& +0B6Y%5& )&, %0&>"5(& (AP + > 9)"0#&)# EFNTEC)#)+06E;"6") +D& $0#=9%65("0#& '0& 5)#(-"&

*02. &40 AVUHE Yo& >"5 ('8 )& (Y$0H:& (A™$, & *0206( & #:& (08 O#: & R=0p# & QY 45 Y0-%0H & ))& =")&)& $)*+%6& ) $$05;"#6& '0& )& $0--)#: & >50-&', %&

B ) 08 AU 968 )8 +0BI5E )& Io8 (A& 078" (6.7 oo AOSLESOR'SO 00581, 9656%>05% &) )&>50-8:, 680 (05 (&SOHH$ ;& 08 6
BBUEA" & UGHOL H>+AWHSIE O &S )5)S U5 ("H(&)(&+OH6&) (& YA IGE DF& "8 >6%%+28.0%)' %8 0#8.' %08 S0#'50++ %518 Y 28 $0##965#6
UG & (BA™ S S) DA HOAO518,5"=9658/08",%8&:)')8+066%5.8" &S)HE V84 (%;8) (8)&SO#50++945:

IA"S,6°07 IA"$,207
T))&+066%5 V% 'A051&-0;4+% V9%'A051&-0;4+% V9%'A051&;5"=%5
1%=06#ES05%&
I $)*+%
5y 5y . oy . T))&+066%5

e I'5)"#&6)46%6& o )" #4-85Y("(JHSUk. I'5)#&6)46%EY'S: 5 H8.6)46Y68%'S:
| 0 - 0 ~
FOYHEB)AE% 1) o myi(:asues | o0 O IBY1%5-0804<+% o corerarons oris05

® e

([SODQDWLRQ RI IXQFWLRQ LGHQWLILFDWLRQ
PDUNV IRU PHDVXULQJ LQVWUXPHQWYV

1,%& >A4#$""0#(& 0>& ', %8& ()-%& -%) (45" #6& "#('54-%#'& -) 2& ;">>%5&
o<Vb#;"HE& OH&' Y68 =%5("0H:& THE (45,8 $)(%(.&',%6& )<<+"$)*+06& >AHS" 0#(&
)59%8&;"(<+)2%; &A("HB&' %6&>0++0A"HE&> AHS " OH& " Yot"">"$) " O#&-)51(:

1"(&-)518."(8)")$,%:& '08)&-%6) (45" #6&."#(54-Yot & A" &' Y&
U6>) 4+ (Y6 HE80>8! Yo8S0-<+I%8S0-<YGH()" 048I 0,&0>&(5) #:
1,"(&-)51&"#:;"$) % (& )&-%) (45" #68. "#('54-%#'&",)'&
(4<<05'(&' %6&$0-<+%%&S0-<Uo#()"0#&-%',0;80>&('5) "#:

1,"(&-)51&"#;"$)' % (& )& -%) (45" #6& "#('54-%#'&
%BA"<<%;&A" &A"5%+%((&BFV:

A
_\/
S
3
&
N
+

X

o
2
=
&
=
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Instrument

ODLQ 7HUPV RI OHDVXULQJ ,i VWEJLXJP’FP%&\‘/_\/WV

1%8& <50$%(("#68&-%',0;& )(45%-%# & =)+4%8& "#& )& ;))& +066%58& " (&
1,%&-)"#& %5-(84(%;&"#&',"(8&3,) < %5&0>&',"(8&$)) +06&)5%&(,0A#&*Y+0A:  "#:"$)'%;:& [, %& -%) (45" #68&-0;% (& "#$+4;%& "#"") +&-%) (45%-%#' .&
[05&', %8 '%5-(80>8:;)")&+066%5(&)#; &; 2#)-"$&('5)"#-%'%5(.&) +(08&5%>%58& 0&"5%$'&-06)(45%-%6#' . &)#;&-%) (45%&-%) (45%- Yot :
<)6%(&Lcc&)#;&Jef: TH")+&-%)(45%-%#'b
" IXPEHU RI OHDVXULQJ 3RLQWYV T#& ('5)"#8&-%)(45%-%#" &' %5%& "(& J#& "#"")+8& A#*)+)#$%& =) +4%& C)+(0&
1, %& #4-*%58 0>& <0"#'(&')'& $)#& *%& -%) (45%;& 4("#6& )& -%)(45"#68&  $)F+%0;&"#"")+&=)+4%DE& %=%#8& "#& )#& 4#+0);%;& () %:&/," (& =)+4%&" (&
"H('54-%#"&[058)&()"$&('5)"#-%'%5.&(4%,8) (&)&;)") &+066%5&05&(A"$,&  -¥0)(45%;&)#;&('05%;:
*0?.&' Y0&#H4-*%5&0>&<0"# (&',) &) H& W &(A"'$,%;&>05&-%)(45%-%# &" (& T"5%$'&-%)(45%-%#'b
"#,"$)'%; & [05& )& ;2#)-"$& ('5)"#-% %5.& ", %& #4-*%5& 0>& <0"#'(&  F&-%)(45%;&=)+4%&CA,"$,& #S+4;9%0(&' Yo&"#") +&MH*)+JHSYE=)+A%&)H,&" (&

CS,)#%+(D&' ) &S)H& 68-9)(45%;8) &', %6&()- 68" -6 (8"H;"$) %;: $)++96,8;"5%6$ &) +49%6D&" (&-%6) (45%;8) (8 (:

" $SSOLFDEOH *DXJH 5HVLVWDQFH 3%)(45%&-%)(45%-%#'b

1,(&" (& Y68-%) (45)+%& 5% ("()#$%&=) +A%E&0>8)&('5) #86)46%& COB&(5) h& (098 #™)+& =) +4%& (& (475)$%;& >50-&', %8, "SUF & =)+ 4%6&)#. &', %68
6)469%68/2<06&5)#(:A39%65D: B%(4+"#68 =)+A%E."(& 04'<4".&/,%5%>05%.8.",%8& $,}#6%& >50-&", %6& "#"") +&

=)+4%68"(&-%)(45%;:
" %ULGJH ([FLWDWLRQ )

[058)& <OAU5E (4<<+28)<<+"%:8& 0& )& *5":6%& $"5$4"'& "#8& ('5) " #& FXUDF »

-96) (45%- %ok & ;" (" HS " O# (8 %' A% Y6 H& =0+)B%& ) #:8 $455%#'8 )#:8 | %0&+"-"&=)+4%8&0>&N550584#, %5&(<%F">"%; 450" O#(:
*%'A%%#&Tg&)#;&FQ&)S%&"#;"$)'%; :&[05&)&_%)(45n#6&n#(v54_%#-&-‘)n& 7& "(& %?<5%((%;& )(& )& <%5$%#')6%& Ch& 5-;6& 05& h['D& 0>&',%& "#;"$)'%;&
)<< (& 5" 6968 %6 75) " OHE "8 <A+(U:&>05- &' o8& <A+ (%8 A" & "TLHAV0E 05 -96)(45"H6& 5)HEY:8\%05% & 5;6& 18 5%); "#6& C'#:"$) %:& =) +4%D&

"HB) ;18 THE) O & A HoHE.' %8 *5"16%8 % ?$") " 0#&."(&F9.& ", %8 JHEEI&>A++&(S)+H&C-9%)(45"H6&5)#E%D:

>5%B4%#$2&"(&)+(0&"#;"$)'%;: " 5BHVROXWLRQ

» 6ZLWFKLQJ 6SHHG 1,%8&(-)++%('&)-04#'&0>8&$,)#6%8&',)' &$)#&*%&-%) (45%;:
1,9%8& "-98. 5%BA4"5% ;& '08.-9%) (45%& L& <0"#'& 4("#6&)&1))&+066%5&4(§ R Q OL QHD U LW\
)% 1,%8-)2"-4-8.;%=")"0#8. 0>&.)&.-%) (45%-%# & $45=%& >50-& )& ('5)"6,'&

" 6FDQQLQJ 6SHHG T HY0& SOHHS HOR %68 %) (%0& <O"H & &' %68 ) ?"-4-8& =)+4%& 0>& 04'<4".&
%8 9% 85%B4"5%; 8 08.<065>05-804%8-%)(45%-06# &A("H#68)8:))&+066% 61> &) (& #E', %68 04'<4& 0>8 )#8 )-<+'>"9658 05& ', %68."#"9) %6,& =) +4%68.0>& )#&
A "H:"$)'05:8 7'8 " (& %?7<5%((%:8) (& )& <%5$%#)6%& 0>& ', %&-) ?"-4-&

“9%)(45%- %6t &=)+4%:

" OHDVXULQJ 6SHHG
1,%8™-%8.'08 $0-<-+%6'%6& O#%& -96) (45%- %6 & 4("#68.)&.)')& +066%58."(& iW DEL ? LW . - v .
"H:7$) % & C1," (& HS+4:%(& ', Y%0& "-%& 5%BA"5%;& >05& $) +$4+)"0#& )#:k 10& 3. ) #6%& " #& %508 <0"#'& 05& (%#(""=""2& | 4%&'0&)& S, ) #EN& "#E

5%$05;"#6&<50$%(("#6:D '%-<%5)'45%.&"-%.&%'$:
" 6DPSOLQJ 6SHHG " 6LJQDO WR 1RLVH 5DWLR
1,%8 (<%0%;8) &A,"$,&)8& < JoH0-YoHOH#& " (& SO# " #A0A(+28;"6"" Yo; & A("#6& iv%&i)'"g&of&(:%i‘;>"%;&04'<4'&'0&#0"(%&)'&)&(%'&(%#("'":"'2:&7'&"(&
)8;2#)-"$8;"6™)+&-%6) (45" HB&" H('5A-YoH &" (&"#;"$) Yo;: Y2<5%((%:& #&%$%+(&CYD:
§ %DODQFLQJ SDQJH T%S$"*96+&i&IK&FGE&&I]@4'<4'&=0+)6%
1,%8& 5)#6%68 0>&. "#"")+& 4#*)+)#$%8. =) +4%8.",)'& $)#& *%& ); Q4('%;8 *2& )& &&R&&ENV0"(%&=0+)6%

-0b) (45" HB&" H#('54-H":
"o 12<04& -9 " "H('54-%%H#" " ' 04& *5" 69
L LSt O Sy v
” BN G " P 1 %&04'<4'8& C=0+")6%.8 $455%# & "#;"$)'V6;& =) +4%.& %'$: D& >058 J#& "#<4'&
59%("('J#$%&=)+4%: _u
A58 (<%$">" Yo, &S0H; " O(:
" %DODQFLQJ $FFXUDF\
/,%&)$$45)$2&0>&',%&*)+)#$"#6&0<%5)“'0#:&/,%&=)+4%&$0#=%5'%;&"#"’0826 SHUDWLQJ 7THPSHUDWXUH DQG +XPLGLWI 5DQJH
YA B) HEy ANROSE LG (G )96 7,968 '%-<%65) 45%& )#:& ,4-";""2& 5)#B%(& "#& A,"$,& ", %& - %) (45" #6&
’ Hea "H('54-Y6t &) HE V&A(Y;&A, "+%68-06%" HB&! Yo&(<%6$">"$) " O#(:
" OHDVXULQJ 5DQJH
1 %&E)HEYE HEA, "D, &-Y6) (A5%- Yot (8B)H& Y &<5>05-06;& A, "+%&-%6% " #6&
' %6&(<%$">"$)"O4(:
" BWRUDJH UDQJH RI ,QLWLDO YDOXH
1, %85)HE%&0>& #"")+8&=)+4%8&! ) &S)H&*%&('05%::

" 6HQVRU ORGH
1,%8& ;" ("H#S " O#E ) #:& (%' " #68& 0>& )& -%) (45" #6& 0*QUS$'.& (45,8 ) (&', %&
-0b)(45"#6& -%',0;& COHEE)A6%8. -%',0;.& >045E6)46%6& -%',0;.8 %'$:D&
A, %#8&-%) (45" #6& ('5)"#8& 05&",%& '2<%& 0>&",%5-0$04<+%& A, %#&
-0b) (45" #6&'Yo-<%5)' 45%.8" (&"#:"$) Y6;:

1
2
>
o
-
%
+
~
»
=
5
=
&

" BHVSRQVH JUHTXHQF\ 5DQJH
1,%& >5%BA4%#$28 5)#6%& "#&A,"$,& ', %& 04'<4'& $)#8& 5% (<0#;& '08& )&
("HA(0";)++28.$, )6 HO& "H<A'G A "+%6& -%% " H6& ' Y& (<%$">"$) " O#(:&/,%6&
>506BA%HS28 A, %5%&.", %8 04'<4'&*%$0-%(&EQ&; Y& C)<<507?"-) %+28&eKh&0>&
' %8&04'<4'D&"(&"H#;"$) %;:
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$).-%%'$)+x0.2%$#.i
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Data Loggers / Static Strainmeters

F&;))&+066%658$)#8*0&S0H>"645%;8)(8)&(2('%-8&)$$05; "#6& 08, Y%o&HA-*%hSEE. -96) (45" #68 0*QU6S'(& )5%& #0'& +"-"%;& '0& ('5)"#8 *%6$)4(%& ', %& =0+")6%&

0>8-%)(45"#6&<0"#' (8)#:8.,) (& (45, &>4H#$"OH(&) (&:$)+$4+) "0#.8&5%$05; "#6.84:& '%-<%5)'45%8& $)#& )+ (08& *%& -%) (45%;:& G+9%) (%& (%+%$'& ', %& -0('&

Y &<50$96(("#6&0>&-%)(45%-%o# &=)+4%(:& (4")*+9%8.-0;%+& *)(%6;& OH&E ' Yo& #A-*%58 0>& -%) (45" #68& <0"# (& (A"'$,"#6&
(<%9%;.&<50$%(("#68>A4S"0#(.&)#;&0', %5&>)$05(:

‘DWD /RJJHUV OHDVXULQJ WLPH DW PD[LPXP@QXYEHU RI PHDV

1,-10)$82$
I"#"$96&"() *(+,)(-(#$/80 *("+,)3.'$ *("+,)3.'$+5((6$7%("+,)3.'$3.#()8"%9
483 #+
EKF99!1&Y @ &RAEFK\ LKKK
<=552@$:2: A . . ' ) '
Soas @$:7,@ABC;@ADSG# A M@+ E " Ok | T))RA<) %8S Uoh&T"(<+)28)#:&5%$05;8-96) (45%-U6 &=)+A%RA<:) "HO&S 2+ AD&K:LE(%S
NECMK&*4"+'E"#&A44" LK
1,-1()$&2%
I"#"$96&"() 2E3#FG$/&0 *("+,)3.'$ 2F".3./$+5((6$7%("+,)3.'$#3-(9
483 #+
e=>>7H$: 2 HADS T\ZEfKW LKKK | K:d&(%$NLKKKE&<0"# (&CK:Kd&(%BNE&AIDE.
6"#'$%&"() 7IZEfKW LKKK | J&(%SNLKKK&<0"# (&CK:Kd&(%$NEAHBE&
- <=>57B$:7:BAD e ekt LKKK | IK&(%SNLKKK&<0"#'(&CK:KI&(%oSN HORKIDRE
$58)#"19%($6"#'$%&:" ()
NZEKT LKKK | IK&(%$NLKKKE&<0"# (&CK:KI&(%SNHOSKIDRE:
T\ZEfKW LKKK | K:d&(%$NLKKK&<0"#(&CK:Kd&(%SNE&YHIDE:
TIZEFKW LKKK | J&(%SNLKKK&<0"# (&CK:Kd&(%$NEqHBE&
12:HID$6"#'$%&"() NZEKT LKKK | IK&(%SNLKKK&<0"#' (&CK:KI&(%SNHOR{DBRE:
Y4"+E"#&C\"6,E(<%%;&'2<%D  gK K:d&(%$NgKE&<0"# (&CK:Kd&(%$NEIHDE:
Y4"+E"#&C!)#;)5;&'2<%D oK L:J&(%$NGK&<0"#(&CK:KA& (% SNIRXHES.
IZELK fK A& (%SNFK&<0"# (&CK:KI&(%6SNtB(BE:
:12;:JHD$5&)#"/%($6"#"$%&"( [ ( ¢ (
[IZELK8 fK d&(%SNFK&<0"# (& CK:KI&(%SN<tBAIBE:
9IZEfY f K:d&(%$NI&<0"# (&CK:KI&(%SNL0R(IBIR:
>BKL$G" 6G(%6$6"#'$%8 0% ( ( (
3)"#80;28" (Yo +> L K:KI&(%$NL&<0"# &CK:KI&(%$N<OLBBEY
9QIZEfY f K:d&(%$NI&<0"# (&CK:KI&(%SN0RHIBIER:
> BMLSG" 6G(%6$6"#$%& 105 (% ¢ S
3)"H&*0;28&" (Yo+> L K:KI&(%$NL&<0"# &CK:KI&(%o$N LB (TR
ORGHO /LVW
.PEFM OBNF o . - o0
EBTVSENFOU buEN D @ABC;@AD 2;HAD :2;BAD 12;HID 112;JHD >BKL >:BML
2#)"3. o] o) le] l¢] 0 o] l¢]
15388964 o o o o o o o
:G()-&F&,5%( o] o) le] l¢] o] o] o)
4%"#3.,-$)(+3+#" F($ . . B
#(-50"#,)($ o) 6 . o)
B6(#(F#&)
*'ON$.,-/()$&2%
(43583 #i+ ! ! ! ! ! # #
“'ONS. -/()$&2% $%&'()e )" 5 o " o \ '
1,3%#;3.$/&0(+ $9%&("s 1" : :
'&*+,-.$/$.012 17>7E.012 G7+7,-E7TH=.012 |17>7E.012 G7+7,-E7TH=.012 |G7+7,-E7H=. |G7+7,-E7TH=.
3" 4.53".6789 )F".4.F5".6789 F##.4.1(".6789 )F".4.F5".6789 Fi##.4.1(".6789 012 012
13+5%"0 $7: - <+=> $7:,-<+=> ?2<;<+=9=.@ .A+B>*®7:,-.;<+=> ?<,<+=9=.@.A+B>"F##.4.1(".6789 | F##.4.1(".6789
: ° ?2<;<+=9=.@.A+B>*9-. | 7<;<+=9=.@.A+B>1®C*8,-<D>= ?2<;<+=9=.@.A+B>1®C*8,-<D>= ?2<;<+=9=.@. |?<;<+=9=.@.
- 9C*8,-<D>= 9C*8,-<D>= 9C*8,-<D>= A+B>*9-. A+B>*9-.
1+ 9C*8,-<D>= | 9C*8,-<D>=
6g P #02"F( 01) K%LM%&F)FL | 01J KI%LM%E&F)FL|0lJ K%LM%b&F)FL | 01) K%LM%E&F)F1 | KYLMI6&F)RL K%LMO%&F)F1 | K%LM%&F)F1
N : N*E=>=99.01J.0P;8{DHIQP;8*7+9Q
Ro L*>8&*+ H=HTERS.%2.,<F6:*>8&*+ H=H7ERS. %L <588 *+ H=H7ERS %L ¢E8&*+ H=H7ERS.%QL *E8&*+ H=H7ER | L*>8&*+ H=H7ERE*>8&*+ H=HTERS.
=) I"#"$)(F&)63." K%L.H=H7ER K%L.H=H7ERS.D:*>841#.<E6 9%2.,<E6 1/.<E6
_;_(- [E*+8=E
-~ 17=TT* *=+8.,<> :><BFAT=TT* *=+8.,<> >KBFZFT* *=+8.,<> >KBTEFT* *=+8.,<> >KBFZFT* *=+8. <> ><BTZFT* *=+8. |17=TT**=+8.
.69 "#'$5)&F(++3." | [:+,8*7+.,<>,:><8*7+ ,<>,1><8*7+ ,<>,1><8*7+
%) M79=88=.<+<>R9*9S =8 ,U
(=]
> V#B-89;=6 H76=S.-*B-&<, EXR=EW<>,8*H=ES X:* ZY#B=EMc>8:H=ES. H7 +8HB=EW<>,8*H=ES X:* PY+B=EWlc>8:H=ES. H7+8HB=EW<> 8*H=ESY +8=EW<>.8*H=ES.
‘- H76=S.*+8=EW<> H=<0:E=H##BSBTE.,TH;<E<B7ES. | ,7H<E<87ES.D<88=ER.| HI=E&EE., TH;<E<87ES. | , 7H;<E<B7ES.D<B8=ER | TH:AB-ER ;7C=E=6D<88=ER.;7C=E=6S.
= TH:<E<B7E.H=<9:E=H=+8S|<*BBHES07>:8*7+ H76=9.>7+B&B=EH. +H<++=6. | *B-&E=97>:8*7+ H76=9.>7+B&B=EH.:+H<++=6. | >7+B&B=EH. +H<Hs<Bt B&S=EH. +H<++=6.
& 9<H;>*+B H=<Q:E=H=+8S.93 W8f<*+.<+6.8=H=E<B:HH=<9:E=H=+8S. 98E<*+.<+6.8=H;=E<B:FH=<9:E=H=+85.9C*8 - DTM=<9:E=H=+8S. | H=<Q:E=H=+8S.
[T+8ET>S.-*B-8E=97>:8"7+ HIB4S8<+=7:9. H=<0:E=H$ERIAS. TH;<8'D>=S. | 9*H:>8<+=7:9. H=<0.E=H$EHRIAS -<+6-=>65.$A2%. | -<+6-=>65.$A2%.
QHG($2, Fiag+ | PEH<HBBH=EBE=. | E=H7B=6<B<>TBB-ES S4BH>E*+G=E 07,8 ERHTBS 6<8< >7BB=ES QEEDT<E 0757 +<p 0B <8'D>= TH;<8*D>=
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07,8*7+<>QS.=48=E+<>,[E*8=E. $A2%.,7TH;<8*D>=
07:8*7+<>Q
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07&37*&8

.BJO 'FBUVSFT PG %BUB MPHHFST

" &RHIILFLHQW FDOFXODWLRQ " $SSOLFDWLRQ PHWKRG RI EULGJH H[FLWDWLRQ
1,(& > AHS " OHE -4+ <+"% (&' %68 -%6)(45%-Y6 & =) +4%8. *28. )8 $0%6>>"$" %ot 805%6& ) 5%& A0& %6 0;(& 0>& )<<+2"H#6& *5™6%& % 2$") "0#& ;45" #6& ('5)"#&
A, %6#& $0-<%#() "#6& ', %& 6)46%8& >)$'05& 0>& )& ('5)"#8& 6) 46968 05& -6) (45%-6# (:&/,%8& SO#()# & =0+)6%& -%',0;.& A,"$,& 1%6%< (&' %&
SO#=%5"#68',%8 04'<4'8 0>& )& ('5)"#& 6)46%& '2<968 '5)#(;4$%5& "#'0& J+) 6968 SOL()# & )#:&' %08 SOH('# & $455%6#'& %' 0;.& A,"$,& 1%%6<(&
<,2("$)+& BA)Y#"2:8 [05& ;))& +066%65(.& )& 6)46%8& >)$'058& 0>& J:KK& "(& ' Y6868 $A5500# &S0H()H' &1 Yo&SOH(JH &=0+")6%8-%' 0;8" (&3,)5)$%5" %;&
())5:. &)t & Yo&=)+A%8.-%6) (45%: QA S5, " (&S0, " OHE" (8-A+"<+'Vi&  *28&",%& A";%8 5)#6%& 0>& *5";6%& 5%(" (") #$%& =) +4%(&",)'& $) #& *%&
*28)8& $0%>>"$" 9648/, %5%>05%.8 )& $0%>>"$"%%#'8 0>8 L& $055% (<04 JBHEBHRIL; & )& " (&', Y68 %' 0:& 4(%;& "#& ('5)"#8& %6)(45%-%# & -0:%&
6)46%8.>)$058 0>& J:& [058 6)46%& >)$'05& $0-<U6#()" 0.8 (%'& J& N& C6)4BMa6((8.0' Y5A" (%08 (<%$">"%;: &\OAY6=065. &A™ &',"(&-%',0;.8&)&5%;4$"04#&
>)$'058 0>&",%8& ('5)"#8 6)46%6& 4(%;D:& T#&' %& $)(%6& 0>& )& "5%S$'& 596) HEHROH (""" =""28 0$$45(& *%6$)4(%& 0>& ' %6& 5%("(')#$%& 0>&. ' %6& %62 Yot ("OH#E
“0) (45%- 9648 0>8 )& 'S)H(:A$%5.& " %68 $)+"*5) "0#& $0%>>"$"6#'8."(& (%'.& B&HY0& *620%:&" Y& (A"$,&*07.& (0&$0-<Y6#() "O#&*28$)+$4+)"04#& ) 2&
<5HS"<+9%:8 CTU')"+(&=)528& %<Vt #6&OH& %o&:))&+066%5:D&/, %& =0+ VBB % BA"5%;:& 2" &', %& $O#(')#' & $455%#'& -%',0;.& ", %&+0((&0>&
"(&-%)(45%;8*2&;"5%$ &5%); HO&A YoH&' So&B0Y6>>"S Yot &" (L1 8 THE Vo&LVIE(""=""28; %8 0&S)*+U6&EY0 (" (WY& (8% '5V-Yo+ 2&(-) ++.&* A& Yo&*5";6%8
+0B6%65& (<Y6$">"$)"0#(.& ", %8 -96) (45" #6& 5)#6%6.8& 5%(0+4"0#.& )#:& 0", %TR("(JHSY%&=)+A%&:,) &) & Yo8SO1HUNS Yo &" (&+"-"%;:
%+%-96# (&)5%&  DALA" &)&$0%>>"S oK 80>& L &I HS%o& %6&I0%>>"§ UeH &.(&
A8 28N & 6" Vi =) +A%.& & (& HO'G <O(("*+%&.'08.$,)#6%8. %8 | R WH PHDVXULQJ VAVWHP
(8%(")H™)+& 5%(0+4" 048 ) #:8.-%) (45" #68 5)#6%& *28.",%8& $0%>>"$"9p#'8] " (& "(&)& (2(1%-&",)'& <%5>05-(& ;))& $0++%6$™ 0#8 28 SO##6 S #68& )&

%6 -0b)(45"#B&. "H#('5A-YoH & "H() ++6;& "H#& )& 5%-0'%8 +0$) "0H#& 4("#68 )& A"5%:;&
05& A"5%+%((&-0;%-:& /0& <%5>05-& +0#6E'%5-& -%)(45%-%o#'(& 4("#6&
" )XQFWLRQ FDOFXODWLRQ )"005"%(. &', %&-)" #& <OAYDE (4<<+28&>058& ' %6&-%6)(45"#B6& #('54-Yott &S)H&

1,%&/'ECMgNECMK&: ) (& )& >4#$""0#8. >058 $)+$4-+) " 0#& <503% (("#68 03B&S0# 50++%6;8*28&)&;%;"$) %;85%-0'%68& <OA%S&S0# 50++%5:&/,%5%>05%.8&

-06)(45%-%6# & =)+4%(& 0>8 J& 05& -05%8. <0"# (:& 7'&."(& <O(("*+%8&.'0& <%5>D5-80#& '0& )4'0-) "$&-%6) (A5%-Y6# (&) & 5%064-+)5& "-%&"# %5=)+(.&;)) &

$)+$4+)""0#(8 4("#6& >0458)5™,-%""$8 0<%5)""0#(& )#;& (<% $">"%;& $)H& &0 #Y0,&) &)H2&"-%:

>A#S"OH#(8)H,8)5",-90"$& % 7<5%(("0H(E)HE %8 (%&)S*"5)S+2ETHE o\ )

)ii"0#.8 ("HS%& ", %28 ,)=%8& <5065)-(& >05& 50(%" %8 )#)+2(" (& )#:& ’

,05" 0#')+&;"(<+)$%-%6#'& -%) (45%-%#" (& 4("#68& )& -4+ (") 6 %& 1,"(&"#;"$) % (&', %& (%6#(058& 5%+)'%;8. (%" #68. " %- (8 C(%#(05&-0;%.&

"HEHHO-06'965.8 B) +$4+)"OHE. 5%(4+ (& SIHE U8 OF) HOb;& (*-4+ #0604 (+2850 10> >"$106H' & AH"8 )8 "(<+)28. 76" (D& )#,& $)#& *%8.)#)6%:& *28. ) #&

A" & %68-96) (A5%-06H & *28 (%" "HO8 & $.)#HHO+& HA- 5 )& 0" 065 )5 5)52& (%H(05& TTEHAN5I&Y 289) ++"#6&)& ()=%i& (%#(05& TT&>50-&, %8

SO0 5%S$05;"#68-%;").8',%6&(% " #68>058" %68 (%#(05& 08*%&4(%; &S & % &Yb)("+2!

5%>+%$'%6;&"H&', %8S, Yo+ & (%" #6:

" QWHUIDFH 1,968 >44$" 048 5%+) ;& ‘08 (Y%o#(058 TTE $)4& *9%6& 4(%;& A™ &' %6& NECMgN

/,%& S'EJgJ9.& 8FV.&)#;& UIY& "#'%5>)$% (& >05& $0#'50++"#6& ',%& ;))& NECMKN/IEfMKN/T!EfdKN33EKLA&-0;%+(:

+066%58 )#;& '5)#(>%55"#6& -%) (45%-%#'& ;)") & 4("#68 )& GI& )5%&

<50="%;:& CT%')"+(& =)52& :%<%#;"#68 O#&',%& -0;%+D:& R=%52" "#6&>50-RHWZRUN PHDVXULQJ VIVWHP

' 96&(%""#6(& 08&;)') &<50$%(("#6&S)H&*%&<%5>05-%;&>50-&)&G9: F& #9% AD51& -0;4+%& "(& "#(')++%;& #%)58. %)$,& (%#(05.8& (4$,8 ) (& )& ('5)"#&.
6)46%8& 05& '5)#(;43%65.8)#;&", %&-0;4+%(&.)5%8. SOH#I6S %;& (%BAYH ") ++28&
A" &)& AOE$05%68.$)*+%& '0& >05-& )& #9%6'A051:&/,%8&.-0;4+%& "6"""%(& ', %&
1,"(&>AH#$ " 0H& <%5>05-(& )#&)4'0-)"$&-%)(45%-%0# & ) & 5%64+)5& " %&  _04)(450-06#'8.;)')& )#:& (%o (& "8 0=%5&',%& #%'A051.8 A, %5%8& "& "(&
"HE2)+(. &L, %08 -H& H W) + &) &HA-FY5E0>8)A 0 ()5 (&)H& W (%'&>08E4 +06$'0:8 *28 )& #06'AD5 18 SOH'50++065:&/," (8" (& )& $0-<+%'Yo+ 28 #06A
%)$,&('%<&A"',& LK&'0& LKK&('%<(& ;%<%#;"#6& 0#&',%&-0;%+:&7#&/0)(45"#6& (2('%-&',)'& ;">>%5(&>50_&05;"#)52& ;)')&+066%5(:&Y2&
);;""0#.&',%& I'ECMGNECMK&"(& %BA"<<%% & A™ & ™-9%58& ") *+96(& 0>& LK 190$ 162 ) & #96'A051&;5"=965& 0&,%8&)) & +066%65.8. " &B)#& 08.4(%;8)(&)8
(2(%-(&%)$ & 0>&A,"$,& $)#E *%08& 4(%;& ) (& )& "#;Y0< Yo, Yot & "H N5=)+& §0#'50++065:
.95

" ,QWHUYDO WLPHU

" &RPSOHWH FRPSHQVDWLRQ PHWKRG RI VWUD
" ORQLWRU FRPSDUDWRU 'DWD FRPSDUDWRU @458:)8 +086%5(8)5%A& HBA"<<V;8A™ &)850-<+ %68 $0-<%b
1,"(&>4#$"0#&<%5>05-(&)4'0-)"$&-%) (45%-%#'(&*)(%0; &O0#&S,)#6%0(& -%',0;80>& ('5)"#& 4("#6& )& Z,%)' ((0#%& *5";6%:&/," (& "(&)& ('5)"#
"#&',%&-0#"'05&:)+4%2&F(&)#&%?)—<+%.&"'&"(&<O(("*+%&'0&<%5>0_5y6%(45--#6&_%v’0;&-’)-&%+-'_"#)'()/0(&-’%&"#>+4%#$%& 0>&",%&"
)4'0-)"$& -%)(45%-%#' (& *2& -0#"05"#6 & ', %& +0);& =) +4%& "#& )& ()" $& AH%)+)HSY8=)+A% &) &', Y0&*5" 6% &HOH+"#Y6)5" 2&%5505:

e[
+0):&%%(: [05&;%")"+(8.0#&., %&$0-<+%'%&$0-<Y6#() "0#&-%',0;80>&('5) "#.85%
" $ODUP PHDVXUHPHQW <)6%&IKL:
/,9%8& /\ECMGN/!ECMKN/!EQMKN/TIELfKN3TELLL&-0;%+(&)5%& » 511561 0J RI 7('6 VHQVRU
%BA << &A™ &)&>AHS"O#&' ) &<5>05-(&)4'0-)"$&-%)(45%-%# (&0>& L0485 ASU6E&R+%68'S0HS&T) )21, 966'& CIRTIDE ) (& (%#(d
V& <O"H'(& A YH& %" %58 ", %68 -0#"' 058 =) +4%8& 058 -%6) (45%-%6#'& :)+4,@§ 05.)" o (05%:5 %8 #8.798.8,"<& i ( %68 968, (% b ( 058/ o
%2$%%; (& )& (%'& =) +4%:& TH&E);;""O#.& " %& I TIELIK& )#:& 3TELLL& $)#& ’ ’ % &5

IE$0-<)"*+96& -9 "HE& "H('5A-YoH' &' 0-)" g
O <& )48, %07 Y5H) +& $OW)S'& ("6H)+& A, U6HE J#&: ) +)5-8 0$845(& CO<"0#) 8.+ A& IE/RTIESO-<)""+768 96)(45"468&"#(54-%#'& 08)40)"$)++2
058" 06& TIELIKD: 506$06#" %& )& (%#(058 *2& 5%);"#6&",%& <)5)-%'%5(8& >50-¢

"#>05-)"0#:
NEQMK&$)#8&)+(0804'<4' &% 2'%5H) +&S0#)S & ("6H) +(&A Yot &SOHHY%$'%;&'0&

' %&FBEGMK:
90-<)"*+0h&-%) (45" #B&" #('54-Yo# (
NEfMK & /TIEfdK.&/TIELfK.& /9Egel.&/9EgJI.& / TEgKS.& 33EKLd.&
33EKLAS./TECMF

"#$%&' () *+($,&%-"(,$
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Data Loggers / Static Strainmeters

2SHUDWLRQDO )XQFWLRQV E\ &RPELQDWLRQ RI 'DWD /RJJ
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-4+"<0" '8 -96) (45%-Y6H (& A("HB&." %68 OHIHEB)A6%& -%',0;.& ' SUUWEA"S59%S ~ 0SB45(:890-<96#()"0#& )$305;"#6&.'08.",%& ('5)"#&"(& 5%B4"5%;:&/,"(&"(&
"2<Y%.8" %08 +96);& A"5%(8 )'& )+ +& %) (45" #68& <O"#' (& )5%&-):%&' %8& ()-%8& )5 BAF)5+28N>>%S"=%& #ES)(%6(&0>&+)56%&)<<)5%0H &(5)#:
+O0#6',&"#805;%58 08("-<+">28&$0-<Yott() " 0#&>058;%$5%) (%6, &(Yott(""=""2 QU< Yo#() " 0#& 0>& % 55058 0$$455 #E& A, Yo#& 5%0<+)$"H#6&', %& ('5) "#&6) 46 %&
'0&',%& +%);& A"5%(:& [05&," (& 5%) (0#.& ', %& +%#6',(& 0>& ', %& +%);& A"5Y54QHYE6)46%& -%',0;.& 0#%NEE)46%& -%',0;.& ', 5%NEA"5%& '2<%.& 'AOE
(,04+:&*%& );Q4('%;&'0&-)'$,&",)'&0>& ', %& %) (45"#6& <0"#'& A" &' %& 6)46%&$0--0#&,4--2&-%',0;D
+O#6%('& +%#6',.8 )&, %& (<)$%& '0& ('05%&.',%& % 2$%((& +%);& A"5% (& (@& +)56%& ('5)"#&-%)(45%-%#'(.&",%& ('5) "#& 6)46%& "(& 5%<+)$%;& '0&
%#05-04(:&T#&);;""0#.&',"(&)+(0&"#$5%) (%(&', %&$0(": -%)(45%& >45',%5& ('5)"#:& T#&",)' & $)(%.& ) $$45)'%& ('5)"#& $)##0'& *%&
$)+$A+) %08 AH+9%((&' %68 )-04# & 0>8 ('5)"#&.)'&" %68 "-%& 0>8& 5%<+)$%-6# & "(&
@45&$0-<+%'%&$0-<%#()"0#&-%',0;8&0>&('5)"#&"(&)&5%=0+4"0#)52&('5)"#& %0, &)#,&' YoH&' Y& %)(45%;&('5)"H#&"(&BO0-<%#() %0;:
%) (45" #68&-%",0;&",)'& %+"-"#)' % (&', %& "#>+4%H$%E& 0>& ', V6& "#""") #E& J#& Y6?)-<+%.& %6& 65)<, (8 (,0A&' Y68 -96)(45%-Yo# & 5Yo(4+'(& A, Y&, )& SOH () &
A4 F)HSY08 =) +A%& ;8 5%;4$%(&. ', %0& *5":6%& HOH+"H#96)5" 28 % 55058 ‘08 TP BR B 6%6+I65) V6, &A("H8.('5) #E.6)A6Y0(8A" &;">>%5YoH: & 5% ("(JH$V& =) +A%(:&['645%& L&
' %65%*28& 5%(0+="#68& ) ++8& 0>& ' %& ) 0=06E-%ott" 0#%;& BAY%("'0#(:& 7'(& >%o) ABUREY6& $OH=Y6# " 0#)+& -06) (45%- Yo' & 5% (4+'(.& )#;&["645%8& J& (,0A(&', %&
)5%&)(&>0++0A(: “06)(45%-96H & S%(4+ (& A("#68&' Y68 $0-<+%6'%8. $0-<V6#()""0#& -%6',0:8 058 (5)"#:8/,%6&
SS0L506HEY08" (85 +96)5+28="("*+%:&C[%6) 45%(& CLD&)H;&CIDb&YI0-Y% EFID
FiiO)++2.8#8! Y08<) (. 8>058;%6$5%6) (Y6;8(Vo(""'="28;4%8& 08:+%6); &A"5%685% (" (JHSY6( & Y66
$0-<UoH()"OHES)+$4+)"OHEA)(E<Y65>05-%6; 8,048 Y68-%6)(45%-Y6# &5%(4+(&C['645%&gD:&
THESOH'5)(.&>058)&))&+0B6%5&. )'&);0< (&' %6&$0-<+% Y68 $0-<V6#()" 0#8.-%',0,:8.0>&
(5)"#.8)4'0-)""$& $0-<V6()"OH&."(8.<%5>05-Y6; & ;&' Y68, "H>+A%oH$%68 0>8 %6 $5%) (%;&
(H("'="28:;4%8& ‘08" %68 +%);8 A"5%68 5%("( JHSY6(& "(& Yo+ "-"#) %:8. ) (& ( OAHE. "#8.['645%8& 0:&
«,QIOXHQFH RI 'LIIHUHQFH LQ 5HVLVWDQFH 9D O XEOAEE - RECIPG ECERIPOVORD 6 HQVLWLY LW\

'0&!,%8&+%6); &A"5%(&" (8&$0-<Yot()'%;&)4'0-)"$)++2:

Strain Strain

. ) &
Gauge resistance Gauge resistance N
[*B:E=.IU.17+W=+8*7+<>.G=<9:E=H=+8.M=9:>89 [*B:E=.FU.G=<9:E=H=+8.M=9:>89.DR.17H;>=8=.17H;=+9<8*7+.G=8-76.7] {:

(=)
*, QIOXHQFH RI /HDG :LUH 5HVLVWDQFHV RQ 6HQVLWLYLW\ °5_
e

Strain Strain +
X
_\/

e

>

&

*

Lead wire resistance Lead wire resistance
[*B:E=.)U.17+W=+8*7+<>.G=<9:E=H=+8.M=9:>89 [*B:E=.5U.G=<9:E=H=+8.M=9:>89.DR.17H;>=8=.17H;=+9<8*7+.G=8-76.7
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TS-963/TS-960ghspeed, Hgh-accuracy, Hogh-unciond = Z ACE'S S

OU<&'0&LKKK& <0"# (& CS&LKKK&S,)##%+(&0>& ('5)"#& 6)46%&A™ &
'06-<%%5)"45%8& -%6) (45%-%# & >A#$ ™ 0#8 S& LKK& $,)##%+(& 0>&
%?2<)#("0#&9\D

O @458 4#"BA%E #%7?' E6%#%5) "O#&FNT&-%',0;&',)'&)$,"%=%(&
*0',&,"6,8)$$45)$28& )#:& ,"6,& (')*"+"2& )#:& "6, E(<%%;&
-06)(45%-%6# & 5%)+"%(& ,"6,E<5%S$"("0#.& "6, E()*"+"28& )#:&
"6,E(<%6%6;&-96) (45%-%6#":

O\"6,E(<%%;&-96)(45%-YoH &A™ &)&-)?"-4-&"# %5=)+&0>&K:L&

(%6$0#;(

O196$45%8..)')8.5% Yo" OH& 28504 & A"+ E"H#&))&-%-052&)#:8.
UG!&$"5%4™

OS%)+")"0#& 0>& ()*+%& "#%5=)+& %) (45%-Y# & A" &)&$+0BL& ey rogicarEcMKe, 6 E(<06%: &,"6,E)$545)52.8
)$$45)$2&0>&1L & (%$0#;&<%5&;)2 "6, E>4#$"0)+"2&:)')&+066%5

090++%$"=%& (%""#6& 0>& $0%>>"$"%o#' & 4#" & ;%$"-)+& <0"#'& )#:&
(%#(05&'2<%&*2&!%#(05& 7T

ORB4"<<%;&A" &,"6,E5%(0+4"0#&CK: E&TS) KD&-0:%

ORB4"<<%;&A",& 90-<+%'%& 90-<%#()"'0#& 3%',0;& 0>&!'5) "#&
C90-%'D

OH)5"04(& $,%$18& >4#$"0H(& $)H& *%6& <%5>05-%;& )4'0-)"'$)++2&
*28)&"-%5:

ORB4"<<%;& A" & )& CE"#$,EA";%8& 89T& '04$,& <)#%+.& ', %& A";%&
($5%%H#& )#;8 %) (2E'0E4(%& ($5%%#& $0#>"645)"0#& ) ++0A& >05&
$0->05')*+%&0<%5)""0#:

014<<05'(&a)<)#%(%&)#; &R#6+"(,&;"(<+)2(

O[4+>"++"#6& -0#"05& >4#3$""0#(& ') & $)#& ;" (<+)2&=)5"04(&

#4-%5"$)+&=)+4%(&)#,865)<,(& "#&>"=%& ) *+%(&)#;&>045& e\ rogice/EcMgs., 6, E(<%%;.8,"6,E)$545)$2.8 c €
>5)-%(: "6, E>4#$"0#)+"2&:) ) &+066%5

ORB4"<<%;&A"™ & TH7&04'<4'& >05& ;" (<+) 28 O#& ) #8& %' Yo 5#) 4 &UBA"<- %ot & "(8)8..) )& +066%58 058" %o& EKFIOICE (%506(& )& S0-*"#9%(& "6.&
;"(<+)2&CO45&5%$O--%#;%;&<50;4$'D (<%%;.&,"6,&)$$45)$2.& )#:& ,"6,& >4#$"0#)+"2:&/," (& %B4"<-%#'& ) ++0A(& 204&'0&

A o ~wrn, . “06)(45%8 ('5)"#8 6)46%(.& ('5)"#8. 6)46%68& '2<%8 SOH=%5 V5 &' %5-0$04<+%6(.& <+)"#4-&

OF4'0-)""$&-9%)(45%-%#'& C"#'%5=)+&-%) (45%-%#".& 5% ("('HS%& Y-<%5) 45%8&%'%6$ 05(.& TI&=0+)6%(.&)#; 80" H5&YBA"<-96# &/, Y%o&HA-*%5&
$0-<)5)'05&-%)(45%-%#".&)+)5-. & (NBANHEWNE  058.96)45"68<0"# (808" Y&NECMg&" (BGKE<0"# (8058 (84" +E"H#8-%)(45%-Y6# &4#" Q)&
-9%)(45%-Yo# . &) ;& ()-<+"#6&-%)(45%-%# D ) &0>&' %&NECMK&"(&LK&<0"#(&>058" (84" +E"#8.-Y6) (45%-Yot &AH" &Y 28.4("HB&Y6 7 Yo5H)+&

ORBA"<<06:8 A" & )H#& W2 <)# ("OH& $, ) #HY+& >AHS " OH&.",)'& ) (5% Y0 & 029( &"&"(8<0(("*+968& 08 -9) (45%& 4<& O&LKKKE <0"#( &-)1'#68"&

o ) o ) , (%68 ‘08 -9%6)(45%6& -%6)(45%- Y6t (8 0>8& 28 ($)+%:&. Y 2&.);0<"#68 0458 44" BAYE& #%?'E
<%5>05-(&$)+$4+)"0#(&"#&5%)+&""-%& *) (%;& 0#& ", %, Y6#%5)"0#& FNT&-%',0;8",)'&)$,"%=%(& *0',& ,"6,& )$$45)$2& )#:& ,"6,& ()*"+"28& J#;:&
$)+$4+)"0#&>05-4+)&(%'&*28&",%&4(%5: "6, E(<Y6%;8.-%) (45%-96# & )& J#8.4+'5)E "6, E(<%%;8.>" Yo+ & #9%' AOS 18, %) (%:8. 048,

OY28&4("#6&",%& % ?<)#("OH#& S, HHYo+& >A#HS'" 0#.& =) 5" 04 (&R Y5#%'&=)5"04(&' %5-0E%+%6$'50-0"=%8& >05$%( & U508.-0=9%-%0#'8.0>8' Y68 )-<+">"U5.8&
$)+$4+)"O#(& "#S+4;"#6& "#H'USES, ) ##%0+8& $)+$4+) " 0#(.& +06‘I$%§;§L$O_-%5i")+&<0A(?5)&(4<<+2)&#0"(%&)5%&0(/)04-"—"#)'%;_&)#;&) ,"6,E<(;5%$"("0#&)#;& 6,E
) 28-06) (A5%0-Yot (8)5UBEY0)+" Yo &F & Yo&)-Y0&"-%. &5Y66)5;+((8O>E Ho&HAFN5E0>E
$)+$4+)"0#(.&)#,850(%"%&)#)+2("(&$)#8*%&<%5>05-%:: 0)(45%-96 &<O"H( &' %68, "6, E(<%%6;8-0:%8.-%6) (45%(8) &K LE(YS0# 8" #65=)H&)H:&.
ORB4"<<%;& A",& )& 5%-0'%8& ;))& +066%58& >4#3$"0#.& ", %8& ;)") & %&.,"6, E<5%S$"("0#8.-0;%& -%6)(45%(8.)' & K:dE(%$0#;& CK&\ D& "#%5=)+(.&)$,"%="#6&
+066%5&$)#&*%&0<%5)'%;&>50-&)&Z%*&*50A(%5: ('5%((E>5%%&0<%05)*"+"2.& )#,&)&A",%&5)#6%80>8& <, %#0-%#)&>50-& (') "$&<,%#0-%#)& 0&
B4)("E;2#)-"$8< Y6H0-Yok) &S #8*Y68-%6) (45%;:&H)5"04(&-0%" 05(.&=)5"04(8)4'0-)""$&
“0)(A5%6-0%H (& )& =)5"04(& $)+$4+)"0#(& )5%& <O(("*+%& A" 04'& A("#68)8 G9:& U("#68&
VH& P U5H)+& ) +0B&04'< A& AH" & =0+)6%8 04'<A' & B)HE& Vo8 +"#1%:8 0& %68 -%6) (45%-Y6#&
=) +A%&)HNOBE Y6&S)+$4+)" OHESY(A+E0>&)HEYI<YH( OHES )t

H URQW 3DQHO 76 %DFN 3DQHO 76
&
(=)
> T'(<+)2&@4'<4'&THT7& YA"+'E"#&-%)(45%-%#' &4#™
ﬁ 90+05&89T&A'",&'O4$,&<)#°/&t&<OAO/ on<a SIEJgJ9& " 9 "
) ! 05&(A™'$, ‘eJg 3)"#&<0A%5&(A™S$,
* $0##%$'05
+
—~
&
2
0
—~
©» —
I J 0 U+'5)E,"6,E(<%%;&
\ | - )5'&1%2 >"%4).;&#%'£0501£ W504#;"#6&'%5-"#)+
IT&$)5:&(+0 V. HA $O##%$'05 F9&<0A%5&$0##%$'05
UIY&7N] 8FV
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(TXLSSHG ZLWK EXLOW LQ PHDVXUHPHQW6XZQMW¥KLQJ RI PRQLWRU GLVSOD\ VHWWLQJV
7'8"(&<0(("*+%& '08& )=%& 4<&'0&>"=%& ) +%6(& 0>& ;" (<+)2& (%""#6/(& >05& ', %6&-0#"05

NECMK&:;))& +066%5& $0-%6(& (')#;)5:8 A" & LK& *4"+'E"#8 -%)(45%-Y6# & 44" (& &' Y%&(%" #E(&S)HE*Y&(A"S,%;&(%)-+%((+2:

A" +%&' Y&/ ECM&$0-%6(&()#;)5,8&A" &GK&*4"+ E"#&-%)(45%- Yot &4#" (:

1R GHOD\ LQ PHDVXULQJ LQWHUYDOV GXH WR DQ LQFUHDVH LQ
WKH QXPEHU RI PHDVXULQJ SRLQWYV

1,%8*4"+'E"#8.-%) (45%-%6# '8 4#"'8.0>& ', %& /N ECMgNECMK& )#:& ", %& R*EIK\@ H FWR U GLVSOD\ IXQFWLRQ
-06)(45%-%6# &*0?8&)#; &' %&RUELK\&-9%6) (45%-6t & 44" & $)#&-%5) (45%8 %=%6528
K:L&(%$&"#&,"6,E (<%%;&-0;%:&/, %8/ ECMgNECMK&"(&$)<)*+%& 0>& 5%$05;"#6,
%) (45%-%#'& =) +4%(& )#:& ;" (<+)2"#68& ', %& -O#" 05& "#8 )& - )#HH#%5& " ,)'& o . o
$o.)<(+%'%+2&'5))$1(&'F%)&-%)(25%-%#‘:&/,%5%&"(&#0&;%2+)2)&"#&-%)245"#é§+26( (&i( _’;‘?8‘.‘)/?.3_0/:.)#;?;&$’)##%+&$)+$4+) OF(&-A+7E)7'(8< 360 )& S
"HY5=)+(&;4%8 08 )& "HE5%) (Y& "H&' Y& HA-*%58 0> -%) (45" #6& <0"# (:87'&"(& G (Y& HAT=Yor2
<O(("*+%8&'0&-0#"058)#;85%%$05; 8, %&-%) (45%-%# &=)+4%8$+0(%58'0&5%) +&."-%:

<G D& 5%RS )%+ (&)5&)('6#96:18 0& 968 05" 0 +& S0-<O#%bH & =0%5"$) +&
L0t & )8 ) HE+968 0& ;"(<+)28&)(& )& =%$'05:8& 90-*"#%6; & A™ &' %6& 50(%"%&

)XOILOOLQJ PRQLWRU GLVSOD\ IXQFWLRQV
@H&' %&-0H"05&;"(<+) 28 ($5%%6#.&' %6&-%6) (45%-%6# &) ) &) HE &S, %6 $1%;& "#&
596)+&"-%&A™ &' Y0&-%6)(45%- Yot &=)+A%&A<;) Yo;&Y6=052&K L &(%$:
N1"#6&);=)#)6%& 0>& ', %& CE"#S$,EA";%& ($5%%#.& 4<& '0& MK& <0"#'(& 0>& ', %8&
-0b)(45%- %64 &) ) &SI HE V68" (<+)2%:8) &' Yo&()-%6&."-%:

$XWRPDWLF PHDVXUHPHQW
RBA"<<%6;&A" &"#'%65=)+&-%6)(45%- %6 (80>&LK&(2(%6-(&?&LKK&('%6<(.&
$0-<)5)'05&-96)(45%-%6#' (&0>&LK&(2('%-(&?2&LKKE&('%<(.&)+)5-(.&)#:&
()-<+"#68-%)(45%-%6# (.8 &" (&<O(("*+%&'0&Y% 2% $4' Yo &-4+"<+%6&)4'0-
-0b)(45% -6t (&) &' %68&()-%6&:"-%:
THE); 04 &8 (&) +(08Y6BA" <<V, & A" & (YBAYeHSY&.-%) (45%-%6#' (&' ) & $
V& %2%$4' %8 )& (%5" % (& 0>& -%) (45%-%#' (& *28 $O-*"#"#6& ', %& =)
SAHS"OH (&) 8S0H; " OH(&" H& (% BAYHEY:

1. %8N ECMg&$)#&-0#"058gK&S, JHH%+(80>&" Vo8 *4"+E"#8-%) (45%-Y6H &AH™:

1,%8& ;"(<+)2& >05-)'8 $)#8.*%8&. (%+%$'%; 8. ) $$05;"#68.'08 20458 <45<0(%8&. >50-& ', %&.
#4-9%5"$8& -0#"'05.8 -) 28 N& -"#& ;"(<+) 2.8 )#:8 65)<,& ;"(<+)2& CXE/& 65)<,.& "EX&
65)<,.8&*)5&65)<,.&=%$'05&65)<,D:

I"H#$9%8& () *+($,&%-"(,$
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TS-963/TS-96@igh-speed, High-accuracy, High-functionality)

([SDQVLRQ FKDQQHO IXQFWLRQ "LILWDO RXWSXW

1 %08 P<YH("OHES Y Yo+ &> AHE OH&<I5>05-(&)&$)+$4+) " OHE "HESY0)+& "% &) (VR &SOHHYS HE&' %&;%;"$S) %; & RUELKT@&;"6")+&04'<4' & 4#" &" &"(&<0(("*+%& 0&
OH&' Y& $)+$4+)" 048 >05-4+)& (%'&*28&" %0& A(%5:&/,%8& $)+$4-+)"0#& 5% (4+'& $) HRINUEE. 4<& 08 LK& <0"# (&0>&' Y& /ISNSH//B& +%=00+&;"6")+& ("6#)+(&) &', %& ()-%&
(<+)2%;.8& 5%$05;%;.8 )#;& 04'<4'& '0& ) #& "#' %5>)$%6& ) (& A" & #05-)+&"-%68*) (%; &0#& %685 66%5&)H:8)+)5-&$0%; " O#(&(%' &OH#& %&/IECMKN/IECMg:

-0b) (45%- Y6t &=)+A%(:&TH&); "0 &' Yo&>A4#$ " 0#8)+(08&(4<<05'(&' %8 Q4;6-96# &

SO#;""O#EO>8)4'0-)"$8&-96) (45%- Yot &)H#;&)#) +06&04'<4":

[05&',%8& $)+$4+)""0#& >05-4+).8& "'& " (& <O(("*+%& '08& $0-*"#%8& $0#(")#'(.&

-9%)(45%-%#'8 =)+4%(.& >0458 )5" -%"'$& 0<%5)"0#(.& )#;8 >4#$"O# (&A™ &

=)5"04(&$)+$4+)"OHE>AHS" OH (:&I"H$%&+06"$) +&0<%65) " O# (& CT[&(') Yo-%o#' &-)?. JEKFOOICEIECMK

HD&S)HE MU& A(%;8)(& >AHS"OH#(.& & " (& <O(("*+968& '0& 0%') #&$)+$4+)"0#& 5%(4

)$$05:"#6&."08.",%& $0#:""0#(.&A,"$,&8 ) ++0A& >05& ,"6,+28 >+%?"*+%& (%"

$0-<)"*+%&A™ &=)5"04(8-%6)(45%-Y6# &(2('%~(: [EKFO9I&Y @"&RMEFK\

/EKF99!1&UV7/&RUELKT@

5HFRUGLQJ
1,%&NECMgNECMKE&:,)(&)&*4"+ E"#&-%-052& A", &)& (‘05)6%68.$)<)$" 28 0>& A& WY .&
)++0A"#68& 5%$05; " #68 0>8 %o=#& -4+ E<Q"#' & +OHBE %5-.8 J#:& "6, E>5%BA%#$2&
-06)(45%-9%1#":8. 7'& "(& )+(0& <O(("*+%& '08 <%5>05-& 5%$05;"#68 $055%(<0#; "#6& '0&
-06)(45%- Yo' (&) &LKK&-(&"#'065=)+(&)#;&-4+"<0"#'&, "6, E(<%%;&5%$05; #6&" (&
<O(("*+%&"#8 I H&>05-) & CA™ & %);%65& "#>05-)"0#D:& TH#&);;""04.8)& ()#:)5;&
IT&$)5:8"(&);0<'%6;& ) (& %2 %5#)+& -%6-052.8 (0&',%& )')& $)#& *%6& $,%$1%;&

%)("+2:

$QDORJ RXWSXW

Y28 $0##%$"#68& ', %8& RUELKH@& )#)+06& 04'<4'& 4#"" &', %& | ECMgNECMK& $)#&
<%65>05-&)#)+06&04'<4'&0>&',%&=)+4%8.0>& )#28.-%) (45" #6&<0"#'&)H#;& Y6 ?<)#("0#&
S )HHI+&A™ &,"6,8&5%(0+4"0:

N"EcMK
RAEFK\

3
N4
>
Ro
-
*
+
~
»
=
0
&+

&RUELKH@
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6\VWHP %ORFN 'LDJUDP

%XLOW LQ PHDVXUHPHQW XQLW

[ % )

I'5)"#&6)46% TIZEFKWN&T7\ZEFKW&(A™S)
[— *0?
712&C9SEIgJ3D&
L %?'Yott("OH&S)*+ %
I'5)"#&6)46%&2<%&

'B)#(;4$%5 s
JEKF99!S&R7EKLG&
(A"$,87078<501080+& /EKF99!c&/'ECMgN/!ECMK&
$0#=065'%5 ,"6,E(<%%;.&,"6,E)$$45)$2.&
N < SUHHNS" OHE. "6,E>4#$"0#)+"2&:;))&+066%5
T9&=0+)6% p T $)*+068>05& %6&RN& T ’ 0
- —
m 96)(45%-96#8707 COSElennD SGERLL&
JEKF99!&UV7/&RUELK\& p— E%‘EJQJQD& -
1,%5-0$04<+% | ——| ~96)(45%6-906# &4#" Yo7 Yo5H)+&<S"H# Y05
Q [EKF99!&UV7/&RUELKT
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TS-963/TS-96@igh-speed, High-accuracy, High-functionality)

6SHFLILFDWLRQV &RHIILF L HECMKKKKKEIKKKKKD
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CU<&'0&MK&<O"#'(&A, %#&A("#6&6)46%&A™, & -9%',0:.8'AOE6)46%8&-%",0;.&
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,QWHUYDO PHDVXUHPHQW

YXQFWLRQ

6HTXHQFH FRQWURO

SUB05;"#6&0>&-96)(45%-Y6# &=)+4% (&) &' Y& (%'&
" OH& HYo5=)+ &) &Y%
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TS-963/ TS-96@iigh-speed, High-accuracy, High-functionality)

$QDORJ RXWSXW +LJK VSHHG PRGH
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'0/p-<0, ' 0, -0 0/-0
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6WUDLQ PHDVXUHPHQW +LJK VSHHG PRGH 30DWLQXP UHVLVWDQFH WHPSHUDWXUH GHWHFWRE WHP S H
(& KLJK VSHHG PRGH

%ULGJIH HI[FLWDWIHRE (&CK&\'D I ERTE ﬁv DOFH

,QLWLDO YDOXH V DIH .. WHPSHUDWXUH G FWRU

UDQJH L MRKR R 54 OHDVXUHPHQW 0 HBM%AES 5%8 2<%&CG'gZD

/LQHDUL]DWLRQ |T"6")+&$)+$4+)"0#
“ 7THPSHUDWXUH FRHIILFLHQW
IDEEXUSA & E OEEXUD R ! Qe fe
$JLQJ FKDQJH RI

7THPSHUDWXUH
FRHIILFLHQW R

$JLQJ FKDQJH F

2t’(:KJh&S;GNZ%)S tK:Kfh&5;6N2%)5

DFFXUDF\ DFFXUDF\
OHDVXUHPHQW UDQJHNR f&
3%)(45%-%#'&5)#69 S%(0+4"0# SHVROXWLRQ LS
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UHVROXWLRQ tRLMKKKK&JSTK('5)"#|  d&j&LR&('5)"#
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,QLWLDO YDOXH VWRUDJH UDQJH

9 tLMK:KKK-H

9 tLM:KKKKH

7THPSHUDWXUH FRHJLFLH.
THPSHUDWXUR FRIYLELFRYS 5 e

$JLQJ FKDQJH RI tK:KJdh&5;6N2%)5

DFFXUDF\
3%)(45%-%#'&5)#6% S%(0+4"0#
t&dK:KKK-H K:KKL-H
9 t&IK:KKK-H K:KKJ-H

tLMK:KKK-H K:KKd-H
OHDVXUHPHQW tgIK:KKK-H K:KKI-H ©
UDQJH DQG tMdK:KKK-H K:KLM-H ~—
UHVROXWLRQ t&d:KKKKH K:KKKLH '(-3

t&I:KKKKH K:KKKJIH X

9 tLM:KKKKH K:KKKdH I~

tgJd:KKKKH K:KKKIH 2

tMd:KKKKH K:KKLMH @
$FFXUDF\ DW fRCK:KIE5;65M;"6"D +
C e 2

» )
'LWK PRYLQD tCK:KI E5;6sM;"6"'D =
DYHUDJLQJ o
$FFXUDF\ DW fRCK:KIE5;6sfK;"6"D o{’
‘O f& &
LWKRXW PRYLQJ|tCK:KIES5;6sfK;"6™D Eﬁ:
DYHUDJLQJ =i
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TS-963/ TS-96®igh-speed, High-accuracy, High-functionality)

7TKHUPRFRXSOH WHPSHUDWXUH PHDVXUHPHQW

Ca7!&9&LMKIbJIKLf.&7RI&MKIFIAELbIKLGD&C,"6,E(<%%;&-0,%D

7KHUPRFRXSOH WHPSHUDWXUH PHDVXUHPHQW

ZLUH W\S

IRXU JDXJH P

1S RV,
"QQMJIDBCMF UIFSBPDPYQMF4 3 & |/ VSSOLEFDIEE WK’%ﬁﬂﬁgﬁﬁﬁ&ﬂg&mmdemm@,
-JOFBSJ[BUJPO%JHIJUBM DBMDVMBUJPO 30DWLQXP UHVLVWDQFH WHPSHUDWXUH GHWHFWRU PHDVXU
, $FFXUDF\ DW f& * f& $SSOLFDEOH SODWLQXP
0, 0/y-0/
2<% 3”’)5(5‘;%3%“& S%(0+4"0f CR?'%5#)+85%>%5%ASMEH) +&5%>%5%#3%8& UHVLVWD QF H WH%&%% %(JQL F&Fggg\éme(Eb\é\(/JKFKi(UUHQW
Q4#$"0#D Q4#$"0#D SRR L e
WR & fe| UGl [k " UGJ f&
/ WR 4 fe| * UGl fk * UGl f& 6WUDLQ PHDVXUHPHQW KLJK SUHFLVLRQ PRGH
WR f& fe| * UGJ f& UGl f& :
WR & fa| Ul  fk ° uel  fe %ULGJIH H[FLW D WT9RHgJd-(CFK\'D
WR {4 K UGl & UGl f& ' QLWLDO YDOXH VW RUYR: g .5y
WR & fal * uGcl f& * UGJ f& UDQJH
WR f& fe| * UGl [k " UGl f& 7HPSHUDWXUH FRHELE
WR & fa| * UGl fk * UGl f& RI DFFXUDF\ Riko BB ra
WR fé& fe| UGl [k " UGJ f& $JLQJ FKDQJH RI|, . .
a fWR f& fe| * UGJ f& UGl f& DFFXUDF\ tK:KIN&S;6N2%0)5
WR f& fe| * UGJ [k " UGJ f& AR S p
WR Fd te| - vel (b - Uel fa 39)(45%-%#'&5)#6% SY%(0+4™0#
t&dKKKK&J&LP&( 5)"# L&j&LR&('5)"#
WR f& WR | f& UGJ [k * UGl f& OHDVXUHPHQW UDkKKR&& Re('5)# J&IELIER(5)"
Y WR f&  WR | f& UGl f& * UGl f& UHVROXWLRQ t&LMKKKK&j&P&('5)"# d&j&LR%('5)"#
WR f& f& UGl f¢& UGl f& t&gIKKKK&J&LTR('5)"# 18J&LIC&('5)"#
\ WR  f& f&| UGl f& * UGJ f& t&MAKKKK&[&T&('5)"# LM&j&LR& ('5)"#
' WR & f&] UGl g ° UGl f& $FFXUDF\ DW |[f@K:KIEBS&SL;"6"D
s wg l’fg‘ ;g . ng ;g . ng ;g &RQVWDQW FXUUHQW VWUDLQ PHDVXUHPHQW
KLJK SUHFLVLRQ PRGH
WR f4 fe| - UGl [k * UGl f& .
R WR 14 te| UGl fk - UGy e %ULGJH H[FLW DWI9RIF&Id-(CIK\'D
WR & fe| - UGJ  f& ° UGl  f& %ULGJH UHVLVWDQFH
v WR & fe| * UGJ [k " UGJ f& ,QLWLDO YDOXH } o
WR f& f&| * UGl & UGl f& UDQJH WMRRKRL 54
N/, %8)$$45)$280>&(%o#(058." (&HO'&" #3+4:9%;.8) &, %5-0$04<+%6& Y &;0%(&H#0'&4(%&' Y%t THPSHUDWXUH FRHEELHQW e
5%>%5%#$%&QAHS "0 RI DFFXUDF\ )
$JLQJ FKDQJH RI|IKKE KSANEY)5
+LJK SUHFLVLRQ PRGH 39%)(45%- %1 &5)#6% S%(0+4" 0%
K:d&(%$&CTK&\ D&N&K:gd&(%$&CMKE&\' D OHDVXUHPHQW U[D %ﬁ&KKK&g_%Eg;" Sg‘:g‘t%gﬁ

OHDVXULQJ VSHH

%K 18.(%$8A, %#84("#6&6)46% &A™ &' %-<%5)'45%&
%)(45%-%#' £
CfK&\'D&N&K:Me&(%$&CMKE\' D

%8E<*+ H=<9:E=H=+8

UHVROXWLRQ

t&LMKKKK&j&E&('5)"#
t&gIKKKK&j&LEK& ('5)"#
t&MdKKKK&j&E&('5)"#

d&j&LK'% ('5)"#
1&j&L K& ('5)"#
LM&j&LR& ('5)"#

$FFXUDF\ DW f

ECK:KffES;6sL;"6"'D

@#%E6)46%&-%',0;.&
', 5%WEA"5%&'2<%

+LJK UHVROXWLRQ VWUDLQ PHDVXUHPHQW

IRXU JDXJH PHW

$SSOLFDEOH ZL
PHWKRG JDXJH

JAOEG)A6%E.%6' 0: KLJK SUHFLVLRQ PRGH
JAOEG)46%&S50--0& %ULGJH H[FLW D WISR@Jd-(CIK\'D
14--28-%",0; QLWLDO YDOXH |y WRUDIH

LMK KJL 'B)"#
[045E6)46%8&-%',0; UDQJH JLK'ES)
[045E6)46%&-%",0;& 7HPSHUDWXUH FRH
$O#()# &$455%%#" Rl DFFXUDF\ Rk EBE ) s
[05£6)46%&-%',0;& $JLQJ FKDQJH RI|BRRINKEBRLY%)S

,"6,E5%(0+4"0#&-0;%

UHVLVWDQFH

[045E6)46%8-%' 0;&$0#()#'&
$4559%#8,"6,E5%(0+4" 048-0;9

[045E6)46%&-%',0;&
KEJ&H&-0;%

30;%&>05&6)46%8&A" &

306)(45%-%#'&5)#6%

S%(0+4"0#

OHDVXUHPHQW U
UHVROXWLRQ

t&AKKK:K&j&IEK ('5)"#
D @ kKK IKR BLRE(2)
t&LMKKK:K&j&E&('5)"#
t8&gIKKK:K&j& L& ('5)"#
t&MAKKK:K&j&P&('5)"#

K:L&j&LR&('5
K:J&j&LKE ('S
K:d&j&LR&('5
K:1&j&LK'&('5
L:M&j&LR&('5

)"#
)"#
)"#
)"#
)"#

'%-<%5)'45%&

-%)(45%-%#'&>4#$"0# | /Ca7!&9&LMKIbIKL.&7RI&

$FFXUDF\

DW f

ECK:KffED;659;"6"'D

CO#%E6)46%&-%',0;.&
', 5%%EA"5%&'2<%D

MKfldELbIKLgD

6HQVRU FDEOH H

+LJK UHVROXWLRQ VWUDLQ PHDVXUHPHQW

KLJK SUHFLVLRQ

PRGH

IRXU JDXJH PHW

[045E6)46%68&-%',0;& | 9)*+%&504#E'5"<&5%("()#$Y6h&

%ULGJH H[FLWD

VIOR IQI&-F&Jd&-(&CFK&\'D

[FRIQYWIRDNV FXUUHQRU OHVV

UDQJH

[045E6)46%8-%',0:8S04()#& | 9)*+%6&504#E'5"<&5%("()#$Y6h&

%ULGJH UHVLVW

DQFH

FXUUHQW KLJK UHVROXWIRQ OHVV

,QLWLDO YDOXH

Vel \RKR kEjere s)+

6HQVLWLYLW\ FK

[045E6)46%&-%',0;& oK UDQJH
FRQVWDQW FXU

FERQYWDQW FX N&gﬁ%&SM#ER& THPSHUDWXUH FRINILFLHQW ; o
[045E6)46%8-% 0&804)#€ | |y '\ | VWD O F H RI DFFXUDF\

FxuuHQw KLIK UHyREXWYNG

/HDG ZLUH UHVL

$JLQJ FKDQJH RI

IKKBH&E,ENRY6)5

FRPSHQVDWLRQ

&RPHW % * :

WO UHVLVWDQFH $ERXW
UDQUIH UHVLVWDQFH $SERXW
*DXJH UHVLVWDQFH $SERXW

=HUR VWDELOLW

tLK&&LKY VWUDLQ f& RU OHVV RQH JDX
tK:f&&LKEM VWUDLQ f& RU OHVV WZR JDX

,QLWLDO XQEDOD;

396)(45%-%# &5)#6%

S%(0+4™0#

OHDVXUHPHQW U
UHVROXWLRQ

t&AKKK:K&j&IEH ('5)"#
D @ﬂ(‘RKFk@]éLR&( '5)"#
t&LMKKK:K&j&E&('5)"#
t8&gIKKK:K&j& I ('5)"#
t&MAKKK:K&j&E&('5)"#

K:L&j&LR&E('5
K:J&j&LRE ('S
K:d&j&LR&('5
K:1&j&LK'&('5
L:M&j&LR&('5

) #
)

)it
)i
)

"#
"#

tﬁf&%&LKE"&('5)"#&05&+%((&co#%E6)46%&-%',o;D
K&j&LKER('5)"#805&+%((&C'AOE6)46%&-%',0;D

$FFXUDF\ DW f

E&CKKFEB;6s0;"6"'D

' YROWDJH PHDVXUHPHQW

9

T9tMdK-H

9

T9tMdH

,QSXW LPSHGDQH

fHO RU PRUH

$OORZDEOH LQS
EHWZHHQ % DQG

(Tiek AR IH
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'« YROWDJH PHDVXUHPHQW KLJK SUHFLVLRQ PRGH

,QLWLDO YDOXH VWRUDJH UDQJH

9

tLMK:KKK-H

9

tLM:KKKKH

7THPSHUDWXUH FRHtH:lKFK!](IJ_Ié?lWGJ fe

Rl DFFXUDF\

$JLQJ FKDQJH RI
DFFXUDF\

tK:KJdh&5;6N2%)5

3%)(45%-%#'8&5)#6%) S%(0+4"0#
t&dK:KKK-H K:KKL-H
9 t&IK:KKK-H K:KKJ-H
tLMK:KKK-H K:KKd-H
OHDVXUHPHQW tgIK:KKK-H K:KKI-H
UDQJH DQG tMdK:KKK-H K:KLM-H
UHVROXWLRQ t&d:KKKKH K:KKKLH
t&I:KKKKH K:KKKJIH
9 tLM:KKKKH K:KKKdH
tgd:KKKKH K:KKKIH
tMd:KKKKH K:KKLMH
gf 2 DEFXUDEY A{CK:&fgﬁs;%g;"G"'D
9 - DFFXUDFY D¥ ik 6si6mD

30DWLQXP UHVLVWDQFH WHPSHUDWXUH GHWHFEWRU W H PP H&MO%& COREIGRIBYY Yy ¢iuuuuu

-,6 & (& 3w KLJK SUHFLVLRQ PRGH
$SSOLFDEOH UH é,v DQFH
WHPSHUDWXUH G b\l FWRU

OHDVXUHPHQW 0

H BAREBR"5%&'2<%&CG'gZD

/LQHDUL]DWLRQ

T"6™)+&$)+$4+)"0#

7THPSHUDWXUH FRH}
RI DFFXUDF\

HILFLHQM\IGJ fe

$JLQJ FKDQJH RI
DFFXUDF\

tK:Kfh&5;6N2%)5

OHDVXUHPHQW UDQJHVR &
5HVROXWLRQ f&
$FFXUDF\ DW f|& * f& UGJ f&

7TKHUPRFRXSOH WHPSHUDWXUH PHDVXUHPHQW

KLJK SUHFLVLRQ PRGH

$SSOLFDEOH
WKHUPRFRXSO L‘&I.&a.&Y.&!.&S.&R.&V
/LQHDUL]DWLR Q"6")+&$)+$4+)"0#
$FFXUDF\ DW f& *
7\SH OHB\éégEPE&/\HO WLRQHUQDO UH |QWHQFHDO UHIHU
MXQFWLRQ MXQFWLRQ
& EJK&O& EIKKf & KLf& tCK:LCES;6sK:f f® | tCK:LCES5;6sg:l f&
5 | & EJKKO& ELKK & KILf& | tCKIKCE5;6sK:J f® | tCKKCES;6sLMf &
& ELKRO0&sSAKKf& KiLf& tCK:KMES;65K:J f & | tCKIKMES;6sK:C f &
& EJLKO0& ELMK & KLf& | tCKILLE56sKgf® | tCKILLE5;6sLi f&
& ELMRO& Kf& KLf& | tCKKIE56sK:Jf® | tCKKKIES;6sLL &
& K&0&sCMKf & KiILf& | tCKKNES;6SKILf® | tCKKMES;6sK:e f &
& scMK&O&LgeKf & KiLf& tCK:KMES;6sK:Mf & | tCK:KMES;6sL:d f &
& EJKKO& ELMK & KLf& | tCKKCES;6sKJ f&® | tCKiKcE5;6sL:d f &
a & ELMEO& Kf& KLf& | tCKKKeE5;6sKLf® | tCK:KeE5;6sLK f®
& K&O&seKKf & KLf& | tCKIKFES;BSKLf® | tCKIKFES;6sKMf &
& seKK&O&LIKKf & KLf& | tCKKME5;6sKid f& | tCKIKNES;6sK:l f &
& sJKK&0&sJIK f § WR | f &CKIKgES;6sL:f f® | tCKIKGES;6sL:f f @
# | & sJIK &0&sIKK f & WR | f &KIKEES;6SKIMf & | tCKKGES;65K:Mf &
& SIKK&0&LeMKf & KiLf& | tCK:KAE5;6sK:d f& | tCK:KAES;6sK:d f &
4 WR & KLf& | tCKKMES;6SKMf®& | tCK:KMES;BsL:g f &
WR  f& KLf& | tCKKKFE5;6sK:df& | tCKIKFES;6sK:l f&
3 & ELKO&SLK f& KLf& | tCKKNES;6SKIMf® | tCKKMES;6sL:g f &
& sLIK&0&LeMKf & KiLf& tCKKFES;6sK:d f & | tCKIKFES;6sK:l f &
& & EJILKO0&SHK f& KLf& | tCKLKE5;6sK) f® | tCKLKE5;6sL:Mf &
& sffK &0&LKKKf & KiLf& tCK:KMES;6sK:g f & | tCKIKMES;6sK:e f &
& E&QJKKO& Kf& KLf& | tCKILLE56sKdf® | tCKILLES5;6sLi f&
I | & K&O&LKeKf & KiLf& tCK:KFES;6sK:J f® | tCKIKfES;6sK:e f &
&SLKCK&O&LGKKf & KILf& | tCKKME5;6sK:Mf & | tCK:KNES;6sK:c f &

N&%&)$$45)$280>&(%#(05&" (&#0'&"#$+4;%;.&)#;&',%5-0$04<+%&Y &;0%(&#0'&4(%&', %&

5%>%5%#$%&Q4A#$"0#:

-,6

f&

%R[ XQLW FRQQHFWLRQ
OHDVXUHPHQW
ER[ RAEFK\ 2
TDUJIHW | 6 4 by X U HFRUGWK\ RUELKTR7EKLG
PRGHO |yolw
2X W S X W RUELKM@
OHDVXUHPHQW
1XPEHU |FEIR] .
LKK&4H#
FRQQH F by KU HPAS U (
XQLWV |[XQLW
2X W S X W| U@ D&U&4#"(
(IWHQVLRQ G LV WIKEEBC % A%%H&,;%="5%(D
Q0##%S " 0#ES) +%&>058" %&R"
1cJ38CJ&-D.&9ISEICI3&CT-D.
&RQQHFWLRQ FDI B e DD hostiok a6 IKa.D.
9SEICKf&CIK&-D.&ISEICLK&CLKK&-D

N&Y6)5; #EE&  Yo&tA-*U580>8-%) (A5%-6t &*0?%(8&SOHHYS %, &OHILERNETK\&
"(8SO4HYo; &) (&>"=%0&AH":

I')#;)5;8)$$%((05"%(

T#('54$"0#&3)#4)+&CI&DUUUUUUUUUUUUUU L
F9&<0A%5&$)*+%&CISEKguuuuuuuuuuuu L
L
IT&$)5; &uuuuuuuuuuuUUUUUUUUUUU L
H"#2+&$0=45uuuuuuuuuuuuuUuUUuuu L
Z)55)#2&$%5">"$)@buuuuuuuuuuuuuuuu L&
G,"++"<(&($5%A; 5" &¥BIuuuuuUUUUUUUUU L

| SHODWHG 3URGXFWV

6' FDUG

4VQQPSUFE DBSE DBQBDJUZ (# %FTIJHOBUFE CZ VT
& (&

53 ( HIWHUQDO SULQWHU

1,%8&-9%)(45%-%4#'&.:))80>&' Y& NECMgNE
CMK&:))&+066%58"(&<5"H#%;804"
REERLLEIgfaLE R
CSIEJIGIO&SO##%S$"0#D

'"HGLFDWHG SULQWHU SDSHU 3
&50++(N'R?  G)<Ub5&("%6b&IK&--&A";,.&If&-NeJKKE&+"#%(N50++

OHDVXUHPHQW VRIWZDUH 9LVXDO /2*
H"(4)+&8@WE&I/TIEeLgK=J&()"$&-%)(45%-%#&(0>'A)5%

6% 27 % RQH WRXFK WHUPLQDO
1,"(&'%65-"#)+&*+0$18& ) ++0A(& OH%E'04$, & SOHH%S " 0H#E 0>& "#<4'&+96);& A"
A(%;8*28)")$,"#68& 08, Yo& "H#< A & 'U5-"H)+&0>&'" Y& (A"$,&*0?:&C@HY6& (%
%65-"#)+(D
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T-ZACCS UNIT EU-10VO

OU<&'0&'A0& 4#"' (& 058 JK& <0"#'(& 0>& )#)+06& 04'<4'(&)5%RSHFLILFDWLRQV

<0(("*+%&>05&0#%&/'ECMgNECMK&4#"": )XQFWLRQ
O1,"(&AH#" & D) H& * Y8 "#()++%;& J#2A, %5%& 0#& ' %& +"#%& *%'A% )X Q FW LR Q ;‘1:.';?;/;@%‘})';;532>&'%)<45%'%#'&=)+4%&°>&
' 9%&;)) &+066%58)H; 8, %08-%)(45%-Yott & 028&)H; &A™ IXPEAU RI RXWSHLWEDRI(QW V
2XWSXW YV9&$0##%$'05

2XWSXW UDQJH |tLK&H.&tf&H.&K&'0&sf&H

N F5+"5)52804'<4'&)'& %B508)# &A™ "#&" %804 <4'S.
9)+"45)"0#804'<4 P s sy ) )

$FFXUDF\
2XWSXW DFFXUDh&CK:Lh&S&f&-HD

&RQQHFWLRQ ZLWK GDWD ORJJHU

1IXPEHU RI FRQQdeD&g&I#L.(

XQLWYV
(IWHQVLRQ G LV W DKBEE&EHKC*% A%YH#&;%="$%(D
&RQQHFWLRQ FDBRO##M%S$"0#8&3$)*+%&>058& ", %&R"&CISElcnnD

3RZHU VXSSO\
3RZHU VXSSO\ Y RRO&UKKEBIK&HEKNMKE

OD[LPXP SRZHU 5
c € FRQVXPSWLRQ IM&HFE-)?
(QYLURQPHQW

1,"(8.%BA"<-%6# & "(& )#& #)+068 04'<4'& 4#" & >058& ' %& [EKFI9!C&NECMgNECMK:& ii '; LL’ GD vab\Q fj DW Hjﬁlmg‘g@‘g’sgg /&: (QCV08S0%#() 04D
F#)+06&;))&)$$05; " #6& 08& #<4'(.&(4$,&) (&('5) #&)#: &=0+)6%ES)HE % &OA'<4" & Q > ok
I"HEU6&,"(&IBA"<-0bH & " (& )HE "H Vo<Vt Yot &AH" & " EBHE V& (') ++%6;&)H2A YBYaR K UV

EKF99I&UV7/&RUELKEH@&
Y#)+06804'<4' &4#"

OH&! Y68+ HU8 U A%UHE! %68.)) 8+ 0BB%SE) . Yo&-%) (45%-Yott &0 &Y &AH™: SR ZDEIRIECIDELIGECT DG -
ZXWYLEH GLPRHEQ %F& 446854 958<50'%%'05(&)#;8<50'54("0#(D
0DVV FA04'8g&.16

I')#:)5:&)$$%((05"%6(

F9&<0A%5&%$)*+%&CISE Hgluuuuuuuuuuuu
W5044#;&A"5%&COSEIKIDIuuUUUUUUUUUUU
H"#2+&$0=&4fuuuuuuuuuuuuuuuUuuuy

90##%3$" 0#&$)*+%&>05&', % &R & CISEledBDuuuu
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T-ZACCS UNIT EU-10DO

)6)8"*%108#08%0%$)8

OU<&'0&LK&<0"#(&0>&HO#E"(0+)'%;&//8& 058 8H//8&+%=%+&;"68)$& F L ILF D W L

RQV

("6#)+(&$)#&*%8&04'<4": YXQFWLRQ

OR)(2&$04#%6$" O#EA™ &Y VI&S)*+%( I XQFWLRQ

/5"66%5&)#;&)+)5-&("6#)+&04'<4'&05&"# %SEA#" &
(2#$,50#" ) "0#&("6#)+&04'<4'&)$$05;"#6&'0&
/IECMKNCMg&(%""#6

1IXPEHU RI RXWS

MHE DR Q W V

2XWSXW FRQQH FW\RR$0##%$'05

2XWSXW IRUPDW

VO#E"(0+)'%;&//8804'<4’
TO&F&H&C//8&'5"66%58&+%=%+D
\7&C@VD&+%=%+&04'<4'&=0+")6%b&J:K&H&O5&-05%
8@&C@[[D&+%=%+8&04'<4'&=0+")6%b&K:I&H&058&+%((

VO#E"(0+)'%;&8H//8&04'<4’
T9&0:g&H&CBH//8&'5"66%58&+%=%+D
\7&C@VD&+%=%+&04'<4'&=0+")6%b&J:K&H&05&-05%

8@&C@[[D&+%=%+8&04'<4'&=0+")6%b&K:I&HE&D5&+%((

OD[LPXP RXWSX

gEFE&)PH QW

8QLW VIQFKURQU

VLIQDO RXWSXW

ML B R4y +8>5%B40%6#52b&L K&
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OH)5"04(&$,%$1& >4#$"0#(& C"#(4+)""0#&$,%3$1.& (Y#(""=""22 QSXW LPSHGDQH E'LZ(W;):'( PRUH
: o )
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IAOEB)46%&-%',0;
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$SSOLFDEOH ZLU L[QASER)HBME-R'®;&
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$JLQJ FKDQJH RI |DHEIRIX&EIBERR%)5

OHDVXUHPHQW UDQJHWR f&
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&RQVWDQW FXUUHQW VWUDLQ PHDVXUHPHQWK IRX §Z
SUHFLVLRQ PRGH o
%ULGJH H[FLW D WTORIEF&JId-(CIK\'D &
%ULGJH UHVLVWDQFH g
x
'UQDLQ‘AS ';_|D O YDOXH N YRG5y -
7HPSHUDWXUH FRH|JLEL. o3
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t&AKKKKjLKE'& ('5)"# LjLK & ('5)"#
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3%)(45% %EQS)#G% S%(0+470% & EQLIKO&SRAKK 8 KLf& | (CKKMES6SK @ | (CKKMNES:GSK-C f @
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OHDVXUHPHQW UD Q khkeR ] E“&E'Sg"# K- Jf,_K E%.Sg..# & EQILKOZEQLMKY KLf& | (CKLLESBSK:gf® | tCKILLES6SL: f®
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$FFXUDF\ DW fRCK:Kf&5;6s0;"6"D & EQJKKO&E&QLMKS KiLf& | tCKIKCE5;6sK:J f& | tCK:KCES5;6sLid f &

a & E&LMIO& &K & KILf& | tCKIKeE5;6sKILf& | tCK:KeE5;6sLK f &
+LJK UHVROXWLRQ VWUDLQ PHDVXUHPHQW IRXU JDXJF & K&0&s&eKK & KiLf& | tCKIKFESBSKIL f® | tCKKFES;6sK:Mf &

KLJK SUHFLVLRQ PRGH & s&eKRO&LIKKf & KiLf& | tCKKNES;6sK:d f& | tCKKMES;6sK: f &
%ULGJH H[FLWDWIR®F&Id-(CIK\'D & s&JKI&0&s&JIK f & WR fIEK:KGES;6sL:f f& | tCKIKGES;BsLif f &

Y |&s&IK&O&S&IKKS & WR | fl€K:KEES;6SK:Mf & | tCK:KgES;6sK:Mf &
HULCIH UHVLVWDQFH & s&IKK&O&LEMKf §  KiLf& | (CKKES:BsK:d f& | (CK:KAE56sK:d f &

,QLWLDO YDOXH MWIRKKIJLK'E5PQJH | |& E&LEO&S&IKK & KLf& | (CKKMESBSKMf® | (CKKMES;6sL:g f &
éiiiﬂtég:/v XUH FR &:Hbﬁ;%%wf R! & S&IKIKIO&LEMKf 8 KLf& | (CKKFESBsK:d f® | (CKKFES;BSK: f @
_ g |& E&LKO&SELIKfE KLf& tCK:KMES;6SK:Mf & | tCK:KNES;6sL:g f &
$JLQJ FKDQJH RI |IXKB ESEDEY)5 & s&LIKEO&LEMKf § KLf& | (CKKFESBsK:d f® | (CKKFES;BSK: f @
3%)(45%- %o 85)#6% S%(0+4™0# R | & E&JLEOSSEMK f& KLf& | ICKLKESESKI f@ | CKLKEGESLIMS @
& AKKK:KILE&('5)"# K:LjLK ®%5)"# & s&ffK&O&LKKKf & KiLf& tCK:KMES;6sK:g f & | tCKIKMES;6sK:e f &
OHDVXUHPHQW UD Q tlk ik Qi *&,('5)"# K:JJLK % '5)"# & E&JKKO& &K & KLf& | tCKLLES6sK:df® | tCKLLESEsL: f&
UHVROXWLRQ tLMKKK:KLKE'&('5)"# K:djLK ®&'5)"# V |&  K&O&LKCKf& KLf& | tCKKFE56sKJIf& | tCKKFESBsKe f&
tgIKKK:KLK “&('5)"# K:iLK =&'5)"# &SLKCK&O&LOKKf &  KLf& | tCKKMES;BSK:Mf® | tCK:KNES;BsK:c f &

tMAKKK:KjLKE&('5)"# L:MJLK"&'5)"# e 9=197E 04787 >0=6.<+6.6 o L6720 +78. 9= B.= E=T=E=+ -

SFEXUDF\ DW [ RCKK[E5:6506"D ﬁ.—;.;;EG,RJT. =+97E.*9.+78.*+,>:6=6.<+6.8-=EH7,7:;>=.L.67=9.478.:9=.8-=.E=T=E=+,=

'« YROWDJH PHDVXUHPHQW KLJK SUHFLVLRQ PRGH &RQQHFWLRQ ZLWK GDWD ORJJHU

_QLWLDO YDOXH VWRUDJH UDQJH PR Rl FRE G T
9 ILMK:KKK-H (IWHQVLRQ G LV W|DKKBAC%6'A%I648;%="5%(D
9 tLM:KKKKH &RQQHFWLRQ F D EOD##%$"0#&3$)*+%&>058&', %&R"&CISElcnnD
RS e r U FRIKGGEEDRY 3RZHU VXSSO\
$JLQJ FKDQJIH R | KAGXABBRA%)S 3RZHU VXSSO\ Y R EORLEK&E0&IIK&HEKNMKE'
306)(45%- 964 &5)#6% S%6(0+4"0# CF’ g EDL\E’ ;lf SfNRLZRHQU RAEfK\b&LKd&HF&-)?
t&dK:KKK-H K:KKL-H
9 t&IK:KKK-H K:KKJ-H (QYLURQPHQW
OHDVXUHPHQW i'g-JMK'kaKKKﬁH oRka 2SHUDWLQJ WHPTHW[RWXWE
UDQJH DQG dC-KKICH KKLMLH KXPLGLW)\ UD QJ H|Ifh&S\&05&+%((&CVO&S0#;%#()"0#D
UHVROXWLRQ t&lcl:KKKKH K:KKKLH 2WKHUV
t&I-KKKKH K:KKKJIH . .
? i;g”:;(KKKKKKKﬁ KKKKH BUATLET GLPHQWEL J&EﬁEféiéﬂff‘o}g&[i‘?gﬁs;‘gsc&?i&géso-54("0#(0
tMd:KKKKH K:KKLMH 0DVV F<<50?2:&LK&16
9 DFFXUDF\ DW |{CKKfEBSsg;"6"D 1'):)5:8)$$%((05"%(

9 DFFXUDF\ DW |[f&K:Kf85;6sJ;"6"D

30DWLQXP UHVLVWDQFH WHPSHUDWXUH GHWHFWRU WHPSH@%?G@SE?tByg@?HE& BuuuuuuuuLULY .
-6 & (& 3w KLJK SUHFLVLRQ PRGH ODHERAS% uluuuuuuuuLUU L
$SSOLFDEOH UH ,_%f DQFH H"#2+&$0=&4EuuuuuuuuuuuuuUUUUUUY L
WHPSHUDWXUH G FWRU 90##%3$" 0#&$)*+%&>05&',%&R"&CISEHaIBD&uuU L
OHDVXUHPHQW 0 HASKBER"5%&'2<%&CG'gZD G,"++"<(&($5%A;5"&UiiuuuuuuuuuUUUUU L
/LQHDUL]DWLRQ |T"6")+&$)+$4+)"0# Z)55)#'2&$%5">"$)@tiuuuuuuuuUUUUUUUU L
7HPSHUDWXUH FRHIILFLH I

DFFXUDF\ v s ? &

$JLQJ FKDQJH RI|RRRHKEBBRIY%)S

OHDVXUHPHQW UDQJHWR f&

5HVROXWLRQ K:L&

$FFXUDF\ DW f R&CKKR&S5;6&S&KIGR I 5SHODWHG 3URGXFWV

6% 27 % RQH WRXFK WHUPLQDO

1,"(&'%5-"H#)+&*+0$18 )++0A(& OHIE'04$, 8 SO#HYLS"0#E 0>& "#<4' & +%6);& A"5% (:& 7'&" (&
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&RQQHFWLRQ FDEOH IRU WKH (; &5 ;;

1,"(8"(8)&$)*+%6& >058 $O##%$"#6& ', %& NECMGNECMK& ;))& +066%65& '0& ", %&
JEKF99!1& Y @"N/EKF9918& UV7/& )#:& >05& $0#4%S$"#68. %)$, & Y @& )#:& UVT/&
'0896)$,&0',%5:
9SEICI3&CI&-D.&ISEIC3&CI&-D.&ISEICKL&CLK&-D.
9SEICKJ&CIK&-D.&9ISEICKI&CK&-D.&9SEICLK&CLKK&-D
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OLKKK& <0"#(& <%58 K:L& (%$8)'&", %8 >)(%(& :4%& '0& );0<"0#&OSH FLILFDWLR Q V
YH&A+5)E, "6, E(<%%;&>"%o+:&#%'AO51: OHDVXUHPHQW FDSDELOLWLHYV
O @458 4#"BA%& #% ' EB6%#%5)" 0#&FNT&-%',0:&",)'&)$,"%=%@R PPRQ WR DOO PRGHV
*0',&,"6,8 <5%$"("O#& )#:& "6, & (')*"+" 2.8&)#:& "6 E(<%%;& 1XPEHU RI PHDVXU[IG&SRLQWY
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>05$%(.& %508 -0=9%-%#'8 0>& ', %& )-<+">"%5.8 )#:8 $0--%5$" 48 L WRXFK FR Q Q/FREGRTE 045 £307#%505

RPSHQVDWLR B 0848V @V.&90-%'&F.&90-%'&Y
<OAYESE (4<<+28.H0" (%8 )H:25%)+ " %6(8., "6, E<5US"('0HR )& "Bl TS o Fs &-,%&---.5?'?&,@
()" +"28-%) (45%- 96 St | B<HESS1

&KHEN IXQFWLRQ
O1,%&,"6,E<5%$" ("0#&-0;%& $)#&-%)(45%& LKKK& <0"# (& "#8&K:d&

(%$0#;(& CTK&\ D& %6=%#& A, %#& 4("#6& ', %& ', %5-0$04<+%&
-96)(45%-%# &05&,"6, E5%(0+4"0#&-0;%: +LJK VSHHG PRGH

OF&('5)"#8 6)46%& A™ & '%-<%5)'45%8& -%)(45%-%6#'& >4#$"0#& OHDVXULQJ VSH H\%Kbﬁ(ﬁ‘f&}\%#&% S MR < HEEHBIYAI I
$)H&*%&-%)(45%; &A™, &0#%&S,)##%+: 6WUDLQ PHDVXUHPHQW

ORB4"<<%;&A™ &' %8& 90-<+%'%& 90-<%#()""0#& 3%’ ,0;8 0>& @#96EB)46%&-%',07.&
. o S5%NWEA"5%&'2<%
I'5)"#&C90-%'D IAOE6)46%&-%'0;

OH)5"04(&$,%$18 >4#$"0#(& C"#(4+) " 0#& $,%$1.& (%o#(""="28& IROED/IGHES0-0RE
$,%%$1.& =)5")"0#& $,%$1.& )#;& ', %5-0$04<+%& ;" ($O##%$ " 0#& e
$.96$1D: $SSOLFDEOH zLU|l¥3E B

Rl JDXJH UHVLVWDQE (ﬁg)g“g“i/g‘g;;@;o?&

OLK&S,&(<)$%&()="#6:

O 9)H&6&;"('5"*4'Y%; 8 08($)"%65%; &

THA)"0H&S oS &Y ™'="28$ %$1.8=)5")"OH&
$USL&YH& Y65-0804<+96&; " ($O#%S" 04#&$ Y6$1
B AU (VRS USLR) RS  BUR04<4ES U651

19%#(05

[045E6)46%8-%6.0.8KEJ&H8-0%
30,96&>0586)46%6&A" &%-<Ye5|5%8.

) ASUHESAHS O

cég HUNE)ABIE I 0. & 59 é&ga7'&9&LMKJbJKLf.&7R9&
AEg 2D fdELbIKLGD

6HQVRU FDEOH H|[045EQ)NEURA0.,0;8 | 9)*+%6&5044E5'<@5%("()#$%b&
UDQJH FRQVWDQW FXUUHQRW OHVV

)46%8-%',0;8& | SKL&OKEK:ThN&D)*+9%6&504#,E
Bl @Y LWLV LYY FKd%VWDQW FXUWHQSVUHVLVWDQFH

%)(45%-%#'&+0$)" 0#(:

/HDG ZLUH UHVLVWPQHEHUHVLVWDQFH $ERXW RU O
FRPSHQVDWLRQ UDDQUIH UHVLVWDQFH $SERXW RU O
&RPHW % *: *DXJH UHVLVWDQFH $ERXW RU O

t&LK&&LK VWUDLQ f& RU OHVV RQH JDXJH |
t&K:f&J&LEY VW UDLQ f& RU OHVV WZR JDXJH |
JELRE( 5) #8058+%((&CO#%EG)46%&-%',0;D

QLWLDO XQEDOD @? '%I8LR&.('5)" #2058+ %((&C ADE6)46%8-%',0:D

‘& YROWDJH PHDVXUHPHQW

9 TOtMdK-H
1," (& Y%BA"<-%#'& " (& )& -%) (45%-%#'& 4#"& >05& % ?<)#;"#6& ', %& #4-*%5& 0>89 T9tMdH
-%)(45"#68& <0"#'(& "#& $0-*"#)"0#& A", & ', %& [EKF99!c& '"ECMgNECMK:& Z", & ,QSXW LPSHGDQFH 0O RU PRUH
LK&-96)(45%-%#'& <0"#(.&","(& %BA4"<-%%# &) ++0A(& 204& '0& -%)(45%& ('5)"#& SOORZDEOH LQSXYY YROWDIH
6)46%(.&('5)"#8.6)46%& 2<% &$0H#=%5'%5(.&',%5-0$04<+%6(.&<+)"#4-&5%("()#$%EHWZHHQ % DQG |'
'%-<%5)'45%& ;%'%$'05(.& T9& =0+)6%(.& )#;& 0',%5& %B4"<-%#":& Y2& );0<"#6& T KHUPRFRXSOH WHPSHUDWXUH PHDVXUHPHQW
0458 4#"BA%&HY%? E6%#%5)"0#&FNT&-%',0;&' ) &)$,"%=%(&*0",&,"6,8&<5%$"("0#&S SOLEDEOH WK ,+/ b BISRY
V&6, &()" 28 )&, "6 E(<H1&-9)(45%6-%6# &) & )#&A+S)E, 6, E(<I6%: PWLQXP UHVL Vig&"@ﬁf&ﬁ%{g ﬁ\fJKgd\f/L;iJKl:g GHWHFWRU PHDVX
"%+ & H%' AOB1E*)(%;& O#& R', %65H%'.8.=)5" 04 (&', %65-0E %+ %$'50-0""=%& >05$T0 & °b LF DQE OH SODWLQI®W SHV LVWBQFRQVWDQW FXUUHQW WKUHH :

%50&.-0=06-%# &0>&" %8&)-<+">"%5.& )#,& $0--%55")+& <0ANS& (4<<+2&H#0' (%&)él SHUDWXUH GHW Fe7v808. MKdbJIKLg.&7RI&MKefLb&JIKKI

=HUR VWDELOLW

5,"$$4 6/*5 &6 )

%o +"-"#)'%;.&)#:;& ,"6,E<5%S$" ("0#& )#;&,"6,E(')*"+"" 28 -%) (45%-%#'& ) 5%&
506)+"%;:&F' &', %&()-%8&"-%.8&5%6)5;+%((&0>&',%&#4-*%5& 0>&-%)(45"#6&<0"# €Y/ UDLQ PHDVXUHPHQW KLJK VSHHG PRGH
|, %&,"6,E(<%%;&-0;%&$)#&-%)(45%& " #& K L& (%$0#;(.&)#:&',%&,"6,E<5%$"("0#& % UL GJH H[F LW D W IRIQRd-(CK\'D
-0;%&$)#8-%)(45%&"#&K:d&(%$0#;(&CFK&\'D: QLWLDO YDOXH MWRKKEIEEED® I H
7HPSHUDWXUH FR =L AR I
([ WHUQDO 'LPHQVLRQV DFFXUDF\ RKGE JfE
$JLQJ FKDQJH R |BXKBE KRIANEY)S5
% 39%)(45%-%# &5)#6% S9%(0+4"0#
! ; ey LiLK &'5)"#
[D:i OHDVXUHPHQW UD dHKKE _L%‘( ,5),# JiLK "&'5)"#
UHVROXWLRQ BLMKKRK&EIK(S)'H |y ooy &+
o t&GIKKKK&&LER.('5) # LK “45)# ~
- . =y, H
t&MAKKKK&j&18('5)"# LMILK5)"# {3
t&CKKIN&5;6&589&;"6" (D&CO#Y%EB)46%&-%',0;.& AOEG)46 Y8k
e =y | $FEXUDF\ DW [ &%0.£045E6)46%&%,0.0 . 025_
| gl 18CK:KIns&M&;"6" (D&C>045E6)46%8&-%',0.8KEJ&H&-0,%D A=Y
: &RQVWDQW FXUUHQW VWUDLQ PHDVXUHPHQW IRX ‘_I'_’
_ _ KLJK VSHHG PRGH X
° m@@@@@@@@@@ =G %ULGJH H[FLW D W [FM-F&d-(&CIK&'D <
_E = @gggggggggg S :l = %ULGJH UHVLVWDQFH %
7 i 7 | ,QLWLDO YDOXH M RKKBRK&UKEDH H (39
7HPSHUDWXUH FRHIILFLH I
DFFXUDF\ U3y fe z.
$JLQJ FKDQJH RI|BREXKDENL%)S
39%)(45%-%# &5)#6% S9%(0+4"0#
t&AKKKK] r&“&( 5)'# LLK & ('5)"#
OHDVXUHPHQW UD Q fgk bk @ik =%,(5)"# JLK E&(5)"#
UHVROXWLRQ tLMKKKKJLK'&('5)"# djLK "&(5)"#
tgIKKKKILK “&('5)"# LK =&(5)"#
tMAKKKKLKE&('5)"# LMJLK&('5)"#
$FFXUDF\ DW [ RCKKf&5;6s9;"6"D
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'& YROWDJH PHDVXUHPHQW KLJK VSHHG PRGH +LJK SUHFLVLRQ PRGH
,QLWLDO YDOXH VWRUDJH UDQJH K:d&(%$&CTKE&\ D&N&K:gd&(%$&CMKEN D
K:I&(%$&A YoHEA("HE&B)A6%8A™ & Yo-<%5) A5%E
9 tLMK:KKK-H OHDVXULQJ VSHH(%)A‘S%U/U# £
9 LM:KKKKH CIK&\ DENEK:Me&(%$&CMKEN' D
7HPSHUDWXUH FREULELHQY Ay BWUDLQ PHDVXUHPHQW
DFFXUDF\ IRKKId @#%EB)46%E-%',0;.&
JLQJ FKDQJH RI|IKKBKESBINAY SUKEA'DY&'2<%
SILE Q IXAEKE5BRA%)S IAOE6)46%&-%',0;
39)(45%-%#'85)#6% S%(0+4"0# JAOE6)46%&$0-0%&
t&AK:KKK-H K:KKL-H 14--28-%',0;
9 t&IK:KKK-H K:KKJ-H [045E6)46%&-%',0;
tLMK:KKK-H K:KKd-H o
OHDVXUHPHQW tgIK:KKK-H K:KKI-H g’é‘%@éﬂéﬁlzyo’&
UDQJH DQG IMAK:KKKH KKLM-H $SSOLFDEOH ZL U|[@5EaMANERE0E, 6.E
UHVROXWLRQ 1&d:KKKKH K:KKKLH 0H&-0Y
. : JDXJH UHVLVW D QBE%#{0+4"0#&-0,%
1&1:KKKKH K:KKKJH [045E6)46%8-% 0;830%()&
o Pg_\’;/'leKKKKKKI—T e SAS5H8,"6,ESU(0+4"048-0%
: : 0 -
tMd:KKKKH K:KKLMH E_?Q_S(;E;%% 76&-0%',0,&KE I pyeru
$SFFXUDF\ DW fRCKKIES5;6sM;"6"D 30;%8>0586)46%8A" &
‘o f& '96-<9%5)'45%8&-%6)(45%-%#1&.
LWK PRYLQJD {CK:KI E5;65M;"6"D >SS0 /¢ a71&ILMKJIbIKLEZRI&
DYHUDJLQJ C@HYEG)46%8-%' 0;.& SHMEAIELbIKLE
$FFXUDF\ DW [ RCK:KIES5;6sK;"6"D A'5%&2<%D
< fe [045E6)46%&-%,0;& | 9)*+%&5044;E'5"<&5%("()#$%bé&
. e 6HQVRU FDEOH H|[WRIQWWRQW FXUUHQRW OHVV
'DLYVLKURDﬁvli/QPJF YL QJCKIKIES;6sfK;"6"D UDQJH [045E6)46%8-%' 0:8S0K ()& | 9)*+%&504#;E'5"<&5%("(HSY6h&
FXUUHQW KLJK UHVROXWRRQOH VYV
30DWLQXP UHVLVWDQFH WHPSHUDWXUH GHWHFWRU WHP [045E6)46%&-%',0;& 4K
-,6 & (& 3w KLJK VSHHG PRGH 6HQVLWLYLW\ FK OF%RE}%;;\@’(VW'?O%&;JL%%%%%&504#5%&
$SSOLFDEOH UHVLYWDQFH 8:%'0,8304() SHYRYWDQFH
WHPSHUDWXUH G FWRU FXUUHQW KLJK UHVRORXWL
OIS RN v 5% 48 oz R GVBWLRG Yo UHVIVWDOFH —scRxw  RU onv
/LQHDUL]DWLRQ |T'6")+&$)+$4+)"0#
9 ] E Y%A &RPHW % * : *DXJH UHVLVWDQFH $ERXW RU OHV

7THPSHUDWXUH FR HIILFLHLPé/\{] I?&

DEEXUDEF\ tLK&&LKM VWUDLQ f& RU OHVV RQH JDXJH PHYV

=HUR YWRELOLW t&Kf&JALKM VWUDLQ f& RU OHVV WZR JDXJH PH!

$JLQJ FKDQJH RI|BRRKEHBN%)5 QLWLDO XQEDODEﬁ?k‘&]&LI@& '5)"#&058&+%((&CO#%EB)46%6&-%',0;D
OHDVXUHPHQW UDQJHWR f& ' &J&LR&('5)"#8.05&+%((&C'AOE6)46%&-%',0;D
5HVROXWLRQ f& '& YROWDJH PHDVXUHPHQW
$FFXUDF\ DW fg&*“ f&UGJ f& 9 TOtMdK-H
7KHUPRFRXSOH WHPSHUDWXUH PHDVXUHPHQW Y TotMdH
-,6 & (& KLIJK VSHHG PRGH L QSXW LPSHGDQFRHO ZI
F<<+"$)*+%6&',%5-0$04<}9%l.&a.&Y .&!.8S.&R.&V $OORZDEOH LQSXy YROWDJIH
B g % DQG |
8"#9%6)5"")"0# T'6")+&$)+$4+)"0# EHWZHHQ %
“ 7KHUPRFRXSOH WHPSHUDWXUH PHDVXUHPHQW
nsh OO LooH 2R RO MI{WTJZF;‘;JDUZ\”QWDO ‘ﬁ'HU $SSOLFDEOH WKHUBESEY )
Q MXQFWLRQ MXQFWLRQ 5‘5.& M %%Q&MKfIdELbJKLg
WR f& fel * UGl f& * UGl f& 30DWLQXP UHVLVWDQFH WHPSHUDWXUH GHWHFWRU PHDVXUH
WR  f& f&| -« UGl fg * UGl f& $SSOLFDEOH SODWLQXP
L gE i comel gbcouel gn o Onvovwoork whsRmids MmO TS
WR fé& fé& “ UGl f& “ uGlJ f& GHWHFEWRU 9
\‘fvvs ; ;i . ng ;é . ﬂgj ,Cg 6WUDLQ PHDVXUHPHQW KLJK SUHFLVLRQ PRGH
WR 4 f&) ucl fg& * UGl f& %ULGJH H[FLW D W IRIEId-(CFK\'D
WR f& f&l -« UGl fg * UGl f& -
WR fe] - UGl (k- UGl fa ,QLWLDO YDOXH MWIRKKRjLK'&BD® J H
WR  f& fe| UGJ fk UGl fe& 7THPSHUDWXUH FREIILELHQW, RI
a : f
WR f4& f&| =« UGJ f& UGJd f& DFFXUDF\
WR f& f&| " uclJ fg * UGl f& $JLQJ FKDQJH RI|IXKB ERENEY)S
. v ws ’[z Vv\éﬁ; l]i % ng ;; ng ;g 3%)(45%-%# &5)#6% S%(0+4™0#
3+ b . t&dKKKK L& ('5)"# LiLK “%&(5)"#
& WR & f& uGcJ f& uGcJ f& OHDVXUHPHQW UD @ngen&(s)u# JILK B8 (5)#
AN . WR f& f&l| UGl f& * UGJ f& UHVROXWLRQ tLMKKKK]LIé'&('S)"# djLK ®&('5)"#
& : WR  f& f&| UGl f& * UGlJ f& tgIKKKKILK “&('5)"# LK ©&(5)"#
- WR " . tMAKKKKJLK'&('5)"# LMJLK®&('5)"#
P s fé f& UGl f& UGl f& e
\; WR f& f& « UuGJ f& * UuGJ f& $FFXUDF\ DW fRCKKfEb;6sL;"6"D
,i R WR f& f&| -« UGl fg * UGl f& &RQVWDQW FXUUHQW VWUDLQ PHDVXUHPHQWK IRXU JDXJH PH
[ WR f& f&| * UucJ f& * UGl f& SUHFLVLRQ PRGH
';20 WR f& f&| =« UGl fg& *“ UGJ f& %ULGJIH H[FLWD W [RMW&-F&II&-(&CFK&\'D
o Y WR f& f&| =« UGl f& © UGl f&
> WR f& f&| -« UGl fg * UGJ f& %ULGJH UHVLVWDQFH
1
£ A$-=.<,[E<,R.TT.9=+97E.*9 478 *+,>:6=6S.<+6.8-=EH7,7:;>=.L 67=9.+78.:9=.8-= E=T=E=_ QLWLDO YDOXH M RKKEK&AKLELH H
5 7HPSHUDWXUH FRHIILFLH
* DFFXUDF\ ey ’R&
$JLQJ FKDQJH RI|BRRIERDENLY%)5
3%)(45%-%# &5)#6% S%(0+4™0#
t&AKKKKJLK'®('5)"# LiLK “&(5)"#
OHDVXUHPHQW UD Q fgii k=& (5) JILK E&(5)"#
UHVROXWLRQ tLMKKKKLKE&('5)"# djLK "&('5)"#
tgIKKKKILK &('5)"# LK “&(5)"#
tMAKKKKLKE®('5)"# LMJLK®&('5)"#

$FFXUDF\ DW fRCKKfES;6sL;"6"D
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+LJK UHVROXWLRQ VWUDLQ PHDVXUHPHQWJKRXU JDXJF 7KHUPRFRXSOH WHPSHUDWXUH PHDVXUHPHQW

SUHFLVLRQ PRGH

%ULGJH H[FLWDW I[®RHEId-(CIK\'D

,QLWLDO YDOXH

7THPSHUDWXUH FFtR:HkJ'ELIJ_IGQJWfEI

DFFXUDF\

$JLQJ FKDQJH RI

OHDVXUHPHQW U
UHVROXWLRQ

MMNVIRKKEXJLKE B0 J H

IXKE K5JaNEY%)5
396)(45%-%# &5)#6% S%(0+4"0%#
t&AKKK:KILKE'&('5)"# K:LjLK ®&'5)"#

D Q thlk KR R ™% ('5)# K:JJLK T4'5)"#
tLMKKK:KjLKE'&('5)"# K:djLK ®&'5)"#
tgIKKK:KJLK ®&('5)"# KijLK ©&'5)"#
tMAKKK:KjLKE'&('5)"# L:MjLK"&'5)"#

$FFXUDF\ DW f

RICK:KfE85;659;"6"D

+LJK UHVROXWLR
SUHFLVLRQ PRGH

%ULGJH H[FLWDWIR®F&Id-(CIK\'D

%ULGJH UHVLVWDQFH

,QLWLDO YDOXH

MMVIRKKEKLKE&BD0 J H

7THPSHUDWXUH FFtIQ:HIbF-ELLJ-IGQJWIEI

DFFXUDF\

$JLQJ FKDQJH RI

IXKB K 5JaNE%)5

OHDVXUHPHQW U
UHVROXWLRQ

396)(45%-%# &5)#6%

t&AKKK:KILIKE'& ('5)"#
b Q tk)d(KRRjéKE“&('S)"#
tILMKKK:KJLK'&('5)"#
tgIKKK:KLK “&('5)"#
tMAKKK:KJLK'&('5)"#

S%(0+4"0#
K:LLK "&('5)"#
K:JJLK ®&('5)"#
K:djLK "&('5)"#
KiiLK &('5)"#
L:MjLK"&('5)"#

$FFXUDF\ DW f

BICK:KfE8b;6s0;"6" D

'« YROWDJH PHDVXUHPHQW KLJK SUHFLVLRQ PRGH

,QLWLDO YDOXH VWRUDJH UDQJH

9 tLMK:KKK-H
9 tLM:KKKKH
7HPSHUDWXUH FRHUJ FL |
TR B RUGEEYRY A
$JLQJ FKDQJH RI|BXKBXE5MBIRA%)5
306)(45%-%# &5)#6% SY6(0+4"0#
1&dK:KKK-H K:KKL-H
9 t&IK:KKK-H K:KKJ-H
tLMK:KKK-H K:KKd-H
OHDVXUHPH|QW tgIK:KKK-H K:KKI-H
UDQJH DQG tMAK:KKK-H K:KLM-H
UHVROXWLRQ t&d:KKKKH K:KKKLH
1&1:KKKKH K:KKKJH
9 tLM:KKKKH K:KKKdH
tgd:KKKKH K:KKKIH
tMd:KKKKH K:KKLMH
9 DFFXUDF\ DW |{8CK:Kih&5;68580&;"6" (D

9 DFFXUDF\ DW

IREK:KIN&5;6858&;"6" (D

30DWLQXP UHVLVWDQFH WHPSHUDWXUH GHWHFWRU W HP SHWBH% N 4ER S SkB i Ruuuuuuuuuuu

-.6 & (&

3w KLJK SUHFLVLRQ PRGH

$SSOLFDEOH UHV:?E' DQFH

WHPSHUDWXUH G

FWRU

OHDVXUHPHQW Ok

1AFKIBEB."5%& 2<% &CG'gZD

/LQHDUL]DWLRQ

T6")+&$)+$4+)"0#

7THPSHUDWXUH FR HIILFLHL?é/\{] I?I&

DFFXUDF\

$JLQJ FKDQJH RI

R KIK&BBN2%)5

OHDVXUHPHQW U

DQJHWR f&

5HVROXWLRQ

f&

$FFXUDF\ DW f

R“* f& UGJ f&

Q VWUDLQ PHDVXUHPHQWJKRXU JDXJF

Z6 &
KLJK SUHFLVLRQ PRGH
F<t"$)"+%8& %5-0504< 81 &a.&Y.&1.8S &R &Y
8"H9%6)5")"0# T'6")+&%)+$4+)"0#
SFEXUDF\ DW [& * f&
7\SH OHB\SE%:PQQ\WRO WIRG UQDO UHLQUWHIFDO UHIHUHQF
MXQFWLRQ MXQFWLRQ
WR  f&  f&| (CKLCEUGJ fR ICKLCEUGI f&
/ WR f f&| tCKKEUGI fR tCKKEUGI  fa
WR [4 f&| tCKKMUGI [k ICKKNUGI f&
WR f f&| tCKLWEUGI [k (CKLEUGI f&
WR &  f&| (CKKIEUGJ f& ICKKIEUG) f&
WR  f4 f&| tCKKMUG] fl tCKKNEUG]  fa
WR f& f&| tCKKMUG] & ICKKMUGI f&
WR  f&  [&| (CKKEUGI fR ICKKEUGI f&
WR f f&| 1CKKEUGI [l tCKKEUGI fa
WR [4 f&| CKKFEUG]  fl tCKKIEUG]  f&
WR & f&| ICKKMUGI fl tCKKNEUG]  f&
WR (8 WR | lGKKEUGJI fR ICKKEUGI f&
Y WR 8 WR | lGKKEUGI [k (CKKEUG) f&
WR f& f&| tCKKEUGI fl tCKKEUGI fa
, WR  [4 f&| ICKKMUGI fR (CKKNEUGI f&
' WR f& f&| 1CKKIEUG] & ICKKIEUGY f&
S WR 4 f&| tCKKMUGI fR (CKKNEUGI f&
WR & f&| 1CKKIEUG]  fR tCKKIEUG]  fa
R WR  [4 [&| ICKLKEUG] [k ICKLKEUGY f&
WR & f&| ICKKMUGI fR (CKKNEUG]  fa
WR [&  f&| ICKLEUGJ fR ICKLEUG) [&
v WR & f&| tCKKIEUGI  fl tCKKIEUG]  fa
WR f& [&| tCKKMUGI & ICKKMUGY f&

A$-=.<,,;E<,R.7T.9=+97E.*9.+78.*+,>:6=6S.<+6.8-=EH7,7:;>=.L.67=9.478.:9=.8-=.E=T=t
b:+,8*7+U

&RQQHFWLRQ ZLWK GDWD ORJJHU

IXPEHU RI FRQ Q HIG&OREKKEAH"(&$)HE%8S0HHYS Vo, &C THS+4;"#6&,0(%&
XQLWV *4"+'&"# 0&/IECMKNECMgD

(IWHQVLRQ G LV W|DKKBAEC*9%'A%Y6#&:%="3%(D

&RQQHFWLRQ F D EID##%S$"0#8$)*+%&>058&' %&R"N&CISElcnnD

3RZHU VXSSO\

3RZHU VXSSO\ YR POWBRKEO&IIK&HEKNMK\
OD[LPXP SRZHU
FRQVXPSWLRQ
(QYLURQPHQW

2SHUDWLQJ WHP$HWRWX Y &
KXPLGLW)\ UD Q JH|Ih&S\&058+%((&CVO&S0#;%#()"0#D

IM&HF&-)?

1#;)5;&)$$%((05"%(
F9&<0A%58&$)*+%&CISHHguuuuUUUUUUU

H"#2+&$0=8BIuuuuUUULUUUUUUUUUUU
90##%8$" 0#&$)*+%&>058&'", %&R"N&CISERiadBIuuUU
Z)55)#'2&$%5">"$)@BUuUUUuuUUUUUUUUUUU

L i i

|l SHODWHG 3URGXFWYV

6% 27 % RQH WRXFK WHUPLQDO

1,"(&'%5-"#)+&*+0$18)++0A(& OHIE'04$, & SOH#HIS " 0#E 0>& "H<A' & +%5b) & A"
A(%;&*28&)")S,"#68'08&', %o& "H<A'&'Y5-"#)+&0>&' % & (A"$,8*0?:& C@H%& (%'
'9%65-"#)+(D

&RQQHFWLRQ FDEOH IRU WKH (; &5 ;;

1,"(&"(&)&$)*+%& >05& $O##%$ " #6& ', %& /| ECMgNECMK& ;))& +066%5

[EKF991& Y @"N/EKFI9I& UV7/& )#:& >058 SO#H#%$" #6& %)$,& Y @& )#;& UVT

'089%6)$,80',%5:
9SEIcJ3&CJ&-D.&9SEIC3&CI&-D.&ISEICKL&CLK&-D.
9SEICKJ&CIK&-D.&9ISEICKI&CIK&-D.&ISEICLK&CLKK&-D

"GR! () H(S, 00" $
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T-ZACCS UNIT EU-10D

OT"6")+&;"(<+)$%-%#'& (%#(05(& $)#8& *%&-%)(45%:&"#& 6 SHFLILFDWLRQV
$O-*"#)"OH&A"™ &' %&/IEKF9I9!c&/!ECMgNECMK: )XQFWLRQ

DIA0&'2<%(&0>&;"6™)+&;" (<+)$%-%# &(%#(05(&)5%&(4<<05'%;: 1XPEHU RI
© o & (SHSY-HHE(YHOS(&)5%&( O NpVXULOS sHEsHS

O/,%5%& " (& #0& ("6#)+& ;%65);) "0#& ("#$%& '," (& %B4"<-%#'& WeH(05&Fe H E 0586 LIH £
JHH0(&;"6™)+&("6#)+(: 90-<)"+%& | SKgEGYM3 SKQEGYI3
O/,"(&%B4"<-%#'& $)#& *0/p8 4(%;&"#& $0_*"#)-"0#& A" &0',%5& $0##%$'05 C3)#4>)$'45%;&*28&/)Q"-'|DC3)#4>)$'45%;&*2&)Q"-"D
JEKF99!&Y @"&)#;NO5&/EKFI9!&UV7/&;%="3%!(: !(jf’jﬁg““%“ df £H CLKK-F £ | LLd LIMHOIK-F £
6XSSRUWHG GLJLWDO Fb&G,)(%&F Fb&WVT
GLVSODFHPHQW VHQVRUV| Yb&G,)(%&Y Yb&G,)(%&F
9b&sfH 9b&sLIH
G"#& Th&V9 Th&G,)(%&Y
)("6#-%' Rb&WVT Rb&V9
[b&WVT [b&!,"%+;
Wh&V9
\b&V9

,QSXW VLJQ D (3%%$)#64+)58A)=%8&=0+)6%&"#<4'

<N: &B04H#" " #68&*28&<,)(%&;">>%5%#$%&0>&<,) (Y &F&S&
&RXQWLQJ PHQ{/g)% $ )(%&;">>%5%#$%. )(%&F&s
(/]

0HDV XU H P H Q W&MAKKKKE"#%665) %;&$04#" #6
OHDVXULQJ V 3ELE@S0%(

OHDVXUHPHQ
DFFXUDF\

OHDVXUHPHQ
UHVROXWLRQ

4XDQWL]DW L RIQEIOLHU R U
&RXQWHU U H VAPE %8&<0A%SEE (&' 45#%; &@d++8S04#

&RQQHFWLRQ ZLWK GDWD ORJJHU

1XPEHU RI FRQ Q HB®&OREKKEAH" (&S)H#&*Y&S0#HY$ %, &CTHS+4;"#6&',0(%&
/EKF99!&UV7/&RUELKT XQLWV *4"+'&"#0&;)")&+066%5D

(IWHQVLRQ G LV W|DKKBA&C*%' A%%#E;%="$%(D

&RQQHFWLRQ F D EO##%$"0#8&$)*+%&>05&', %&R"&CISElcnnD

3RZHU VXSSO\

B3RZHU VXSSO\ YR EMMIBK&0&IAKEHETKNMKE

OD[LPXP SRZHU
FRQVXPSWLRQ

1,"(&%BA"<-%#'&" (& )& ;"6")+& ;" (<+)$%-YoH'& (%#(05& -%) (45%-%# & 4#"&"#& (QYLURQPHQW

M op<oot #6048 %68 6"+, (<+)5Y%-U6H & (Yot (05A(%;

M oot 68018 68 6")+ 8" (<+)5%-96# &(%6H(05&A(%:

IM&HF&-)?

$0-*"#)"0#& A", & ", %& [EKF99!c& /IECMgNECMK: & /,%& -%)(45%-%#'& 0>& ', %& P;=E<8*+B.8=H;=E<8:E=.@.-HA6KBR. f &
6" )+& ;" (<+)$%-%#'& (Yo#(05& $)#& *%& <%5>05-%;& A", & LK& -%) (45%-%#' & E<+B= Ifh&S\&05&+%((&CVO&S$0#;%#() ™" 0#D
<0"#(: 2WKHUV

1,"(&%BA"<-96# & $)#& <%5>05-& ,"6,E(<%%; & -%6) (45%-%#'€ 5%6)5;+%((& 0>& ', %4 bR asachaaracToa
%0 0 e g 0 o o an " ot g j&cl j&Llg -
#4-19658 0>8-96) (45%-96#'8. <0 (& *2& <5>05-"#6& 045& 05"6"#)+& "6 E<5%S'('0#RWVL G H GLPHQVLR @R IO ALe D 0 e o e vsacoso
Y& "6, E()*+968& -%6)(45%-06H & ;8 *28& );0<"#6& )#& A+5)E, "6, E(<%%6;& >"%+;& .
i \ . ! 0DVV F<<50?:&0&16
#96'A051&*) (%;&04&' Y&R' Yo5H%":

')#;)5:;8) $$%((05"%(

F9&<0A%5&$)*+%&CISHKgIMuUUUUUUUUUU L
W504#;&A"5%&CISEIKDIUUUUUUUUUUUUUU L
H"#2+&$0=-8481uuuuuuuuuuUUUUUUUUU L
90##%$" 0#&$)*+%&>05&',%&R"N&CISRiadBiuuuu L
(IWHUQDO 'LPHQVLRQV Z)55)#'2&$%5"™>"$)@huuuuuuuuuuuuUUUUU L
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T-ZACCS + EI-O%ftch box protocol converter)

03%)(45%-%# &A™ &', %& TIZEFKWNT7\ZEfKW& (A™'$,8 *07& "(&
<0(("*+9%:
OVO&(<%S$")+&(%""#6(8&)5%E&5%BA"5%; &>058%)(%8&0>&A4(%:

[EKF99!&s&R7EKLG

6SHFLILFDWL

RQV

&RQQHFWLRQ ZLWK GDWD ORJJHU

7DUJHW PRGHO

/'ECMKNEcMg

1XPEHU RI FRQQH

XQLWV

Lﬁ<\ﬂ‘g&ﬁl&ﬂ#'"(&C"#&‘O')+&"#$+4;"#G&R"EfK\D

([WHQVLRQ G LV W) DKKBA&C*%'A%%H#&;%="$%(D

&RQQHFWLRQ FD

EOPHOOFDUJPO DBCMF GPS UIF &9 $3

&RQQHFWLRQ ZLWK VZLWFK ER]J

7DUJHW PRGHO

T\ZEfKW Z/1ZEfKW

1XPEHU RI
e FRQQHFWDE g IR
”56) ([WHQVLRQ G|U&¥WDQFH

&RQQHFWLRQ gggg%g )*+%8&>05&' %&T7IZNT\Z&

‘'LVSOD\ RSHUDWLRQ

#1@.'%*., 8"6,'(&4<&A™ &' %68&<0AYS5E" (&@V
BRT&"#;"$)"#68&(2('%-&%5505(
(7(8.4%", CV05-)+&()'%b&8"6, (8&0>>

T'ZEFKWNT\ZETKW&S$0##%$ %, & (') %b& Y +"#1"#6&"#&5%;
R5505&(')'%b&8"6,"#6&"#8&5%;D

3RZHU VXSSO\

3RZHU VXSSO\ YR

EORLBK&I08&IdK&H&FKNMK&\®

OD[LPXP SRZHU
FRQVXPSWLRQ

LI&HF&-)?

(QYLURQPHQW

2SHUDWLQJ WHPTHW[RWXlﬂEI

KXPLGLW\ UDQJH

1fh&S\&O5&+06((&CVOESO#,Y6#() " 0#D

1,"(&%BA4"<-%#'&"(&)&<50'0$0+& $0#=%5'%5& $0##%%$'%;& '0& ', %&/EKF99!1c& W K H U V

NNECMgNECMK& '0& 0<%5)'%& ', %& 7! ZEfKWN 7\ZEfKW& (A"'$,& *07:&/," (&
%BA4"<-Uot &S HEO<I65) Yo&OHY&(A"S,&*07:

6\VWHP %ORFN 'LDJUDP

@HONE)A6%8-%'0; &
>045EA 5968 2<Y4( B 86) 4698 2<&.
I'5)"#&6)46% 6)46% 'B)#(;4$%5

e QO @

G #4-85% (" (%8

0 19 Y
T9&=0+)6%  /,%5-0304<+% Yo-<05) 45%8.% %% 05

v/

[EKF99!s&R7EKLG&(A"$,&*0?&
<50'0$0+&$0#=%5'%5

2XWVLGH GLPHQVLR

MK&CZD&j&MK&C\D&j&L el :f&CTD&--
R?$+4;"#6&<50'54("0#(D

0DVV

F<<50?:&L&16

')#;)5:&)$$%((05"%(

F9&<0A%5&$)*+%&COSHKgIIUUUUUUUUUUU
W504#;&A"5%&CISBIKIDIUUUUUUUUUUUUUU
90##%$" 0#&$)*+%&>05&',%&RN&CISEiadRiuuuu

2)55)#28$%5">"$)&uu

| i i

uuuuuuuuuuuuuuu
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T-ZACCS + EE-OOR repeater

I"#

OF,%8& $0--4#"$)"0#&. ;" () H#SY6& *%0' A%YoHE& ;%=
$)HE& U&>A5' Y658%67' Vot %; & 28 L KK &
OVO&(<96$")+& (%" #6(8)5%E&5%BA"5%; &)#; &%6)(28 0&A(%:

"$96(& 0>& LKK& -&

6SHFLILFDWL

RQV

&RQQHFWLRQ ZLWK GDWD ORJJHU

7DUJHW PRGHO

/EKF99!c
IEkFQQ‘&Y@"N/EkFQQ'&UV?/

AXPERY Rl FROQI, lﬁé&x%% +8AH" & ()*+Y0(& Yo&A(%&O>ELKE

XQLWV

$,)##%+(:

(IWHQVLRQ GLVW,

DKXBA&C*%'A%%0#&;%="$%(D

&RQQHFWLRQ FD

FOO##%$" 0#8$)*+%&>058&', %&R"&CISElcnnD

'LVSOD\
3RZHU /(' 8"6,'(&4<&A™ &' %&<0A%5&"(&@V
(UURU /(' 1,0A(&%5505&"#;"$)"0#:

3RZHU VXSSO\

5DWHG SRZHU VX
YROWDJH

‘E&&?QK&‘O&Jd K&H&FKNMK\*

OD[LPXP SRZHU
FRQVXPSWLRQ

LI&HF&-)?

(QYLURQPHQW

2SHUDWLQJ WHPTHWIRWXlﬂ&J

KXPLGLW\ UDQJH

fh&S\&O5&+Y6((&CVO&$0#;96#()""0#D

2WKHUV

/EKF99!&s&RREKKS&5%<%)'%5

2XWVLGH GLPHQ

t CZD&j&MK&C\D&j&L el :f&CTD&--
?$+4,"#6&<50'54("0#(D

0DVV

F<<50?:&L16

1'#;)5:8)$$%((05"%(

)#,&/EKF99!1& Y @ N/EKF99!& UV7/& 05&*%' A% %#& ', %& /[EKFI9!& Y @ N
JIEKF99!1& UV7/&)#,&/EKF99!& Y @"N/EKF99!& UV7/&'0& %?'%#;& "', %&
$0--4#"$)"0#& ;" (N#$%:& Y2& 4("#6&'," (& %B4"<-%#'.& ', %& $0--4#"$) " 0#&

9&<0A%5&$)*+%&CISE Kguuuuuuuuuuuuu
1,"(&O6BA"<-%# &"(&)&5%<%) %5&" ) &" (& SO#HYLS %; & *b' A%OH#& Y& EKFIINE C&y5 0442 A"5068 CISEIKDIULULLLLLLLLLLY

90##%$"' 0#&3$)*+%&>05&',%&R"&CISEiadBiuuUU
2Z)55)#'2&$%5">"$)@BUUUUUUULUULUUUUUU

| i i

" (VHS%E*% A% YoH&; %="$%(&0>&LKK&-&$)#&*%&>45",%58% 7' %#;%0;&*2&LKK&-:

6\VWHP %ORFN 'LDJUDP
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OS%)+")"0#& 0>& (') *+%& "#'%5=)+& -%) (45%-%# & A" & )& $+0$
)$$45)$280> &1L &(%$0#;&<%5&;)2

O90++%3$"=%& (%""#6& 0>8& $0%>>"$"%#' & 4#".& ;%$"-)+& <0"#
(%#(05&'2<%&*2&0!%#(05&7Tp

ORBA4"<<%;& A" & "#'%5=)+& -%)(45%-%o# & OV4A"$1& 7T#'%5=)+p& ',
5%B4"5%(&#0& (%" #6(

ORB4"<<%;&A™,&0S%-0'%&T))&8066%5p&',)' & %o#)*+%(&5%-0'%
0<%5)" 0#&>50-8&)#8& T#%5#%'&*50A(%5

O1,%&-)?"-4-& #4-*%5& 0>& -%) (45%-%#'& <0"#'(& "(& LKKK&
CA("#68%?'%5#)+&(A"$,8*0?%(D

ORB4"<<%;&A™ &', %8& 90-<+%'%& 90-<%#()"0#& 3%',0;& 0>&
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OH)5"04(& $,%$18 >4#$"0#(& CF4'0-)"$8.$,%$1& *2& )& "-%58"(:
<O(("*+%D
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