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-@./01"</$Q*=$1-$I/0,/*=/$13/$="d/$-8$0&,,/#1+9$*<*"+*@+/$@*++$(&'(=H$$

;#I/,$13/$5&"I*#0/$-8$6,H$L-=/(3$!/++-$13"=$(,-./01$@/5*#$-</,$13/$=&''/,$

-8$ABCCH$O81/,$5*"#"#5$*((,-<*+$8-,$13"=$(,-./01$@,*"#=1-,'"#5$@/5*#$*+'-=1$

"''/I"*1/+9H$J9$13/$@/5"##"#5$-8$8*++$P&*,1/,$=/</,*+$"I/*=$3*I$@//#$0-#="I/,/I$*#I$

*$8",=1$(,-1-19(/$Q*=$=/+/01/I$8-,$*#*+9="=$*#I$1/=1"#5H$D3/$'*.-,"19$-8$13/$I/="5#"#5$

-00&,,/I$13,-&53-&1$8*++$P&*,1/,F$+/*I"#5$"#1-$*$@&"+I$(3*=/$/*,+9$"#$Q"#1/,$P&*,1/,H$

O81/,$1/=1"#5$13/$8",=1$(,-1-19(/F$"1$Q*=$I/0"I/I$1-$,/I/="5#$0/,1*"#$*=(/01=$*#I$@&"+I$

*$=/0-#I$(,-1-19(/$8-,$1/=1"#5$"#$=(,"#5$-8$ABCAH$D3"=$=/0-#I$(,-1-19(/$Q*=$1/=1/I$

8-,$13/$8"#*+$(,-I&01$-8$13"=$(,-./01H$$
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8"6913'2*4 
 

:/</,*+$I"88/,/#1$19(/=$-8$@*++$(&'(=$*,/$0&,,/#1+9$*<*"+*@+/$-#$13/$'*,N/1H$

D3/$'*"#$0-'(/1"#5$(,-I&01=$*,/$*$1,*I"1"-#*+$@"N/$(&'(F$*$=(-,1$(&'(F$*$'"#"$

(&'($*#I$*$@&+@$(&'($e=//$)"5&,/=$CKZfH$D3/=/$"1/'=$*++$*00-'(+"=3$13/$=*'/$5-*+$

-8$"#8+*1"#5$=(-,1=$@*++=F$9/1$/*03$3*=$"1=$-Q#$I,*Q@*0N=H$D3/$'*.-,"19$-8$0&,,/#1$

(&'(=$-#$13/$'*,N/1$0-=1$@/1Q//#$g_HBB$*#I$gC_HBBF$Q"13$13/$'-,/$/S(/#="</$/#I$

-8$13/$=(/01,&'$@/"#5$(&'(=$Q"13$,/0-5#"d*@+/$@,*#I$#*'/=$=&03$*=$a"N/$*#I$

OI"I*=H$$

&
$

0/123%&:$h$a"N/$:(-,1$J*++$%&'($
$

%,-=E$7-'(*01F$/*=9$1-$&=/F$"#/S(/#="</F$@,*#I$

,/0-5#"1"-#$

7-#=E$D,*I"1"-#*+$(&'("#5$'/13-IF$#-$#//I+/$=1-,*5/$

$

$

$

$

0/123%&;$h$J"N/$%&'($
$

%,-=E$)*=1$(&'($1"'/F$I&,*@+/F$=-'/$3*</$#//I+/$

=1-,*5/$

7-#=E$>*,5/F$/S(/#="</F$1,*I"1"-#*+$(&'("#5$'/13-I$

$

$

$

$

$

0/123%&<$h$!"#"*1&,/$J"N/$%&'($
$

%,-=E$7-'(*01F$/*=9$1-$&=/F$I&,*@+/F$=1*"#+/==$=1//+$$

7-#=E$4S(/#="</F$1,*I"1"-#*+$(&'("#5$'/13-IF$#-$#//I+/$

=1-,*5/$

$

$

0/123%&=$h$:P&//d/$%&'($
$

%,-=E$a-#K1,*I"1"-#*+$(&'("#5$'/13-IF$0-'(*01F$

+"531Q/"531$

7-#=E$a-1$</,9$I&,*@+/F$+"'"1/I$(,/==&,/F$+-#5$(&'($

1"'/$

$

&
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>"39%+&?%,%"36@-&

D3/$,/=/*,03$8,-'$-&,$@&="#/==$1/*'$I/'-#=1,*1/=$13/$0-''/,0"*+$(-1/#1"*+$

8-,$-&,$(,-I&01H$%-1/#1"*+$0&=1-'/,=$8-,$-&,$@*++$(&'($"#0+&I/$*13+/1/=F$,/0,/*1"-#*+$

&=/,=F$0-*03/=F$1/*'=F$0+&@=F$*#I$=03--+=H$U3"+/$*#9-#/$Q3-$-Q#=$*$=(-,1=$@*++$"=$*$

(-1/#1"*+$0&=1-'/,F$-&,$(,"'*,9$'*,N/1$"=$i)"1$7-#=&'/,=jF$I/8"#/I$*=$13/$_B$

'"++"-#$*I&+1$O'/,"0*#=$Q3-$/S/,0"=/$*1$+/*=1$13,//$1"'/=$*$Q//N$*#I$(*,1"0"(*1/$"#$

*1$+/*=1$-#/$=(-,1$/</,9$03*#0/$13/9$5/1H$$)"1$7-#=&'/,=$*,/$3"53+9$*88+&/#1$*#I$

,/(,/=/#1$*#$*11,*01"</$1*,5/1$8-,$'*,N/1/,=$-8$(,-I&01=$*#I$=/,<"0/=$1"/I$I",/01+9$1-$

13/",$*01"</$+"8/=19+/F$=&03$*=$8"1#/==$/P&"('/#1F$3/*+13$0+&@=F$=(-,1"#5$5--I=F$*13+/1"0$

=3-/=F$-&1/,Q/*,F$*#I$#&1,"1"-#*+$=&((+/'/#1=H$U"13$*#$*55,/5*1/$3-&=/3-+I$

"#0-'/$-8$gAHA$1,"++"-#F$)"1$7-#=&'/,=$,/(,/=/#1$*$&#"P&/$*#I$8*=1K5,-Q"#5$=/5'/#1$

-8$13/$O'/,"0*#$0-#=&'/,$/0-#-'9H$)"1$0&=1-'/,=$*,/$'*I/$&($-8$\CH^k$'*+/=$*#I$

A]HCk$8/'*+/=F$Q"13$_BH[k$@/"#5$&#I/,$13/$*5/$-8$YB$*#I$A\HYk$3*<"#5$*$1-1*+$

3-&=/3-+I$"#0-'/$5,/*1/,$13*#$gCBBFBBBH$!"#$%&'()*+,-./01(2$./#0'(-&3(2401(
5-610$&7(8+0(9$&64:/#6(+&(01/(;<7(2/=7(2$>?@+**/A(B->?-C/3(8->06'(DEEF7(B#+&07GH$U/$
3*</$I/1/,'"#/I$13,-&53$*$'*,N/1$="d/$/=1"'*1/$-8$8"1$0-#=&'/,$(-(&+*1"-#=$13*1$

0*(1&,"#5$C_k$-8$13/$8"1$0-#=&'/,$'*,N/1$"#$O'/,"0*$*1$*$g_HBB$(,"0/$(-"#1$Q-&+I$

9"/+I$*$1-1*+$9/*,+9$,/</#&/$-8$*@-&1$gAHZ$'"++"-#H$X-Q/</,F$-&,$'*,N/1$"=$#-1$+"'"1/I$

1-$*13+/1/=$*#I$0-*03/=F$@&1$"=$-(/#$1-$*#9-#/$Q3-$-Q#=$*$=-00/,$@*++F$8--1@*++F$

<-++/9@*++$*#Ib-,$@*=N/1@*++H$$

D3/$@&="#/==$1/*'$3*=$*+=-$<"="1/I$+-0*+$=(-,1"#5$5--I=$=1-,/=$1-$I/1/,'"#/$

13/$'-=1$0-''-#+9$0*,,"/I$=(-,1=$@*++=F$(&'($@,*#I=$*#I$19(/=F$*#I$13/",$+-0*1"-#$

Q"13"#$13/$=1-,/H$D3/9$8-&#I$13*1$:(-,1=$O&13-,"19$*#I$J"5$_$0*,,"/I$-#+9$1,*I"1"-#*+$

1&@/K=19+/$(&'(=$8,-'$g_KgCB$*#I$*++$(&'(=$Q/,/$+-0*1/I$"#$13/$@*++$=/01"-#H$J*++$

(&'(=$0*#$@/$P&*+"8"/I$*=$i0-'(+"'/#1*,9$5--I=j$"#$13/$Q*9$13*1$13/9$'&=1$@/$

(&,03*=/I$Q3/#$*$=(-,1=$@*++$"=$(&,03*=/IH$D3&=F$-#+"#/$'*#&8*01&,/,=$=&03$*=$

O'*d-#$1,9$1-$@&#I+/$=(-,1=$@*++=$Q"13$*$(&'(H$J/0*&=/$-8$13"=$"I/*$-8$i"8$R$3*</$*$

@*++F$R$#//I$*$(&'(Fj$Q/$*,/$/S(+-,"#5$13/$-(1"-#$-8$'*N"#5$-&,$'"#"$@*++$(&'($

N/903*"#$*#$"1/'$13*1$Q-&+I$@/$(+*0/I$@9$13/$,/5"=1/,$*1$03/0NK-&1$*=$*#$"'(&+=/$

@&9H$

?%$"+%4&A"+%*+,-&

$ 6&/$1-$13/$8*01$13*1$13"=$(,-I&01$3*=$(*1/#1*@+/$*=(/01=F$13/$8",=1$=1*5/$-8$

"I/*1"-#$Q*=$1-$,/=/*,03$/S"=1"#5$(*1/#1=H$D3/$(*1/#1=$13*1$Q/,/$,/=/*,03/I$8-,$13"=$

(,-./01$0*#$@/$8-&#I$"#$O((/#I"S$7F$@&1$13/$"'(-,1*#1$(-"#1=$*,/$I"=0&==/I$"#$13"=$

=/01"-#H$:/</,*+$(*1/#1=$/S"=1$8-,$<*,"-&=$(&'("#5$1/03#"P&/=$8-,$=(-,1$@*++=H$D3/$

8",=1$(*1/#1$8-&#I$"=$*$I/="5#$Q3"03$0*++=$8-,$*$3*#I3/+I$=P&//d/$(&'(F$="'"+*,$1-$13/$

-#/$"#$)"5&,/$_H$D3"=$(*1/#1$I/'-#=1,*1/=$13/$&=*5/$-8$,&@@/,$@+*II/,=$*=$*$'/13-I$

-8$"#8+*1"-#H$D3"=$19(/$-8$I/="5#$Q"++$@/$0-#="I/,/I$+*1/,$I&,"#5$13/$"I/*1"-#H$O+=-$

=//#$"#$)"5&,/$_F$*#-13/,$(*1/#1$I/=0,"@/=$*#$"##-<*1"</$@*++$(&'("#5$'/13-I$"#$

Q3"03$13/$(&'($"=$*01&*++9$+-0*1/I$Q"13"#$13/$@*++H$D3"=$(,-I&01$'*9$@/$0-#="I/,/I$

*=$*$0-'(/1"1-,$="#0/$"1$"=$1,9"#5$1-$=*1"=89$13/$=*'/$#//IH$U"13"#$13/$(*1/#1F$*$0,*#N$

I/="5#$"=$(,/=/#1/IH$D3"=$0,*#N"#5$'/13-I$"=$*$0-#="I/,*1"-#$*=$*#$*+1/,#*1"</$1-$13/$

1,*I"1"-#*+$(&'("#5$'/13-IH$$
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$

0/123%&B$h$?#$+/81F$"'*5/$8,-'$(*1/#1$WABBCBBY]\^]OC$=3-Q"#5$13/$=P&//d/$(&'($*#I$,&@@/,$
@+*II/,H$?#$,"531F$"'*5/$8,-'$(*1/#1$W[ZB^[C]JC$=3-Q"#5$*$=/+8K0-#1*"#/I$0,*#N$'/13-IH$

$ >*1/,$"#$13/$"I/*1"-#F$*$0-#0/(1$Q"++$@/$0-#="I/,/I$Q3"03$&=/=$*$Q*</$I/="5#$

1-$I,"</$13/$("=1-#H$D3"=$"I/*$-,"5"#*++9$0*'/$8,-'$13/$1/+/=0-("0$0*'/,*$+/#=/=H$D3"=$

'/03*#"='$&=/=$,-1*,9$'-1"-#$1-$0,/*1/$+"#/*,$1,*#=+*1"-#$@9$&="#5$*$Q*</$5,--</H$

O$Q*</$0-#0/(1$Q"++$@/$,/+/<*#1$+*1/,$"#$13/$I/="5#$=1*5/H$R#$*$I"88/,/#1$(*1/#1F$*$I,"++$

I/="5#$&=/=$(,/==&,/$1-$,-1*1/$*#$-&1(&1$=3*81$13,-&53$*$Q*</8-,'H$>"N/$13/$0*'/,*$

+/#=F$13"=$"=$*#-13/,$/S*'(+/$-8$1,*#=+*1"#5$,-1*,9$'-1"-#$"#1-$*$,/0"(,-0*1"#5$+"#/*,$

'-1"-#H$$$

$

0/123%&C$h$?#$+/81F$"'*5/$8,-'$(*1/#1$W_ACZZ[A$=3-Q"#5$*$1/+/=0-("0$0*'/,*$+/#=H$?#$,"531F$
"'*5/$8,-'$(*1/#1$W_Z[\[]Z$=3-Q"#5$Q*</$5,--</$8-,$,-1*,9$1-$+"#/*,$'-1"-#$0-#</,="-#H$

$ O=$13"=$(,-./01$(,-5,/==/=F$13/$(*1/#1$,/=/*,03$Q"++$/<-+</H$D3/$5-*+$-8$13/$

8"#*+$I/="5#$"=$13*1$13/$(,-I&01$I-/=$#-1$"#8,"#5/$-#$*#9$/S"=1"#5$(*1/#1=$*#I$Q"++$@/$

(*1/#1*@+/$"1=/+8H$$

&

&

&

&
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>"+%3/"$&?%,%"36@-$ $

D3/$'*"#$'*#&8*01&,/,=$-8$=(-,1$*#I$@*++$(&'(=$*,/$+*,5/$0-,(-,*1"-#=F$=&03$

*=$a"N/$*#I$OI"I*=F$*#I$19("0*++9$'*#&8*01&,/$13/",$(&'(=$8,-'$13/,'-(+*=1"0=H$

R#./01"-#$'-+I"#5$(*,1=$"=$*$+-Q$0-=1$*#I$3"53$<-+&'/$'*#&8*01&,"#5$(,-0/==H$)-,$

-&,$(,-I&01$1-$@/$=&00/==8&+F$+-Q$0-=1$"=$*$'*.-,$I/="5#$,/P&",/'/#1$=-$Q/$3*</$

@//#$,/=/*,03"#5$(+*=1"0$"#./01"-#$'-+I"#5$1/03#"P&/=H$O=$(*,1$-8$-&,$,/=/*,03$"#1-$

13/$'*#&8*01&,"#5$-8$(+*=1"0$(,-I&01=F$Q/$0-#=&+1/I$6*#$U*+I-,8$"#$13/$"#I&=1,"*+$

'*#&8*01&,"#5$I/(*,1'/#1H$6,H$U*+I-,8$5*</$&=$5&"I/+"#/=$*@-&1$13/$I-l=$*#I$I-#l1=$

Q3/#$I/="5#"#5$8-,$(+*=1"0$'*#&8*01&,/$e=//$)"5&,/$OKCfH$U*+I-,8$*+=-$(-"#1/I$&=$1-$

=/</,*+$,/+/<*#1$,/=/*,03$@--N=$*<*"+*@+/$"#$13/$+"@,*,9H$

U/$3*</$*+=-$(/,8-,'/I$/S1/#="</$,/=/*,03$-#$13/$<*,"-&=$13/,'-(+*=1"0$

'*1/,"*+=$13*1$0-&+I$(-1/#1"*++9$@/$&=/I$8-,$-&,$(,-I&01H$O81/,$,/*I"#5$4H$O+8,/I$

7*'(-l=$H1/(9$:=*/0/(B-#0(I/6+C&(J-&3.$$?F$Q/$3*</$#*,,-Q/I$13/$'*1/,"*+=$
=/*,03$I-Q#$1-$13,//$(+*=1"0=E$O0,9+-#"1,"+/KJ&1*I"/#/K:19,/#/$eOJ:fF$

%-+9(,-(9+/#/$e%%f$*#I$%-+9=19,/#/$e%:fH$D3/$(,-=F$0-#=F$*#I$=-'/$/#5"#//,"#5$

(,-(/,1"/=$-8$13/=/$(+*=1"0=$0*#$@/$=//#$"#$D*@+/$CF$@/+-QH$$$$

!"#$%&:$h$%,-(/,1"/=$-8$(-1/#1"*+$13/,'-(+*=1"0=H$
$

& !"#$ %&'()*&)('+,+$-%%.$ %&'(/0(*+,+$-%#.$
%,-=$ K"'(*01$,/="=1*#1$

K3"53$=1,/#513$

K+"531$Q/"531$

K+-Q$0-=1$

K+"531b+-QKI/#="19$

K5--I$8*1"5&/$

,/="=1*#0/$

K+-Q$0-=1$

K5--I$,"5"I"19$

K</,9$(,-0/==*@+/$

7-#=$ K'-"=1&,/$I&,"#5$

"#./01"-#$

'-+I"#5$'&=1$@/$

mBHAk$

KI/5,*I/I$@9$;V$

+"531$e"H/H$=&#f$

$

K=&@./01$1-$=1,/==$

*#I$

/#<",-#'/#1*+$

0,*0N"#5$

!-I&+&=$e!%="f$ BHY$ BHC\$ BHZ_$

:1,/#513$eN%="f$ _HB$ ZHB$ [HB$

!/+1"#5$D/'(H$en)f$ C]_KAZB$ YYB$ ACA$

$
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D%,/1*&?%E2/3%F%*+,&"*4&GH%6/(/6"+/'*, 
 
$ O$+"=1$-8$/#5"#//,"#5$=(/0"8"0*1"-#=$8-,$-&,$(,-I&01$Q*=$I/,"</I$&="#5$13/$

`&*+"19$)&#01"-#$6/(+-9'/#1$e`)6f$'/13-I$Q"13$0-#="I/,*1"-#$-8$,/P&",/'/#1=$-8$

-&,$1*,5/1$0&=1-'/,=H$D3"=$'/13-I$"#<-+</I$8",=1$"I/#1"89"#5$13/$8-&,$'*"#$

0*1/5-,"/=$-8$0-#=&'/,=$Q3-$Q-&+I$@&9$-&,$(,-I&01E$@*++$-Q#/,=F$=(-,1=$

/#13&="*=1=F$0-*03/=F$*#I$=(-,1"#5$5--I=$0-'(*#"/=H$a/S1F$Q/$0-#=1,&01/I$*$+"=1$-8$

0&=1-'/,$,/P&",/'/#1=$e"H/H$0-'(*01F$I&,*@+/F$+-Q$0-=1f$*#I$,*#N/I$3-Q$"'(-,1*#1$

13/=/$8/*1&,/=$*,/$1-$/*03$0*1/5-,9$-8$0-#=&'/,=H$D3/$8*01-,=$13*1$0-#1,"@&1/$1-$

13/=/$0&=1-'/,$,/P&",/'/#1=$Q/,/$"I/#1"8"/I$*#I$13/",$,/+/<*#0/$1-$/*03$

,/P&",/'/#1$Q*=$,*#N/IH$)"#*++9F$Q/$"I/#1"8"/I$-&,$1*,5/1$<*+&/=$8-,$/*03$-8$13/=/$

8*01-,=$*#I$0-'(*,/I$13/=/$1*,5/1$<*+&/=$1-$0&,,/#1$(,-I&01=$-#$13/$'*,N/1H$D3/$

iX-&=/$-8$`&*+"19j$"#$Q3"03$13/=/$#&'@/,=$*#I$,*#N"#5=$*,/$1*@&+*1/I$0*#$@/$=//#$

"#$)"5&,/$JKCI 

& D3/$8*01-,=$Q3"03$Q/,/$"I/#1"8"/I$1-$@/$0-#1,"@&1-,=$1-Q*,I=$-&,$0&=1-'/,$

,/P&",/'/#1=$Q"++$@/$</,"8"/I$8-,$0-'(+"*#0/$&="#5$*((+"0*@+/$1/=1"#5$'/13-I=H$

D3/=/$1/=1"#5$'/13-I=$8-,$0-'(+"*#0/$Q/,/$@,-N/#$&($"#1-$*#*+9="=$eOfF$(39="0*+$

1/=1"#5$eDfF$="'"+*,"19$1-$/S"=1"#5$I/="5#=$e:fF$*#I$"#=(/01"-#$eRfH$)&,13/,'-,/F$13/$

,"=N$-8$'//1"#5$/*03$-8$13/$=(/0"8"0*1"-#=$Q*=$03*,*01/,"d/I$*=$3"53$,"=N$eXfF$'/I"&'$

,"=N$e!fF$-,$+-Q$,"=N$e>fH$D3/$0-'(+/1/$+"=1$-8$/#5"#//,"#5$=(/0"8"0*1"-#=$"=$/S(,/==/I$

"#$D*@+/$AF$@/+-QH 

!"#$%&;$h$4#5"#//,"#5$:(/0"8"0*1"-#=$8-,$!"#"$%&'(H 
 
GH%6I&J A"3"F%+%3 !"31%+&K"$2% !'$%3"*6% ?/,9 )'FH$/"*6% 

C -(/,*1"#5$(,/==&,/ C_$(=" '*S X DF$: 
A 8-,0/$1-$-(/,*1/ Y$+@= '*S X D 
Y *<5H$(&'($1"'/ [B$=/0-#I= '*S ! DF$: 
Z *++-Q*@+/$8-,0/$-#$0*=/ ABB$+@= '*S > DF$: 
_ 0-=1$1-$'*#&8*01&,/ g_HBBb(&'( ogAHBB > O 
[ =/++"#5$(,"0/ gCBHBB '*S > O 
\ ="d/ _$"#Y '*S ! DF$R 
] +"8/ _$9/*,= '"# > OF$: 
^ Q/"531 C$+@= '*S > OF$D 
CB 0-'8-,1*@+/$0,*#N$1"'/ Y$'"#&1/= '"# ! D 
CC ("#03$(-"#1=b=3*,($/I5/= B #b* > OF$R 
CA 5+*==$1,*#="1"-#$1/'(H ABB$n) '"# > O 
CY */=13/1"0=$ek$=&,</9/If [Bk '"# > OF$R 

 
 

$ $
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D%,/1*&D%K%$'HF%*+ 
$

$ ?&,$5/#/,*+$I/="5#$*((,-*03$Q*=$1-$I/</+-($=/</,*+$,-&53$0-#0/(1=$"#$13/$

8-,'$-8$'&+1"(+/$=N/103/=$eD*@+/$YfH$U/$13/#$Q/"53/I$13/$(,-$*#I$0-#=$-8$/*03$

I/="5#$*#I$I/1/,'"#/I$13*1$*$0,*#N$I,"</#$I/="5#$3/+I$13/$'-=1$(,-'"=/$8-,$

"##-<*1"-#H$D3/$0,*#N$I/="5#$Q-&+I$3*</$13/$*I<*#1*5/$-8$8*=1/,$*#I$'-,/$

/,5-#-'"0$0,*#N"#5$"#(&1H$U/$13/#$I/</+-(/I$13,//$0,*#N$I,"</#$I/="5#=$Q"13$=-'/$

*==-0"*1/I$*#*+9="=$1-$(,-</$8/*="@"+"19H$

$

7*/+/"$&D%,/1*&G9%+6@%,-&
&
& D3/$"#"1"*+$I/="5#$=N/103/=$(+*0/I$*#$/'(3*="=$-#$13/$19(/$-8$(&'("#5$

'-1"-#$*#I$&=/,$"#1/,8*0/H$D*@+/$Y$=&''*,"d/=$13/$(,-=$*#I$0-#=$-8$/*03$I/="5#H$

$

!"#$%&<$h$R#"1"*+$I/="5#$=N/103/=$Q"13$=&''*,9$-8$/*03$I/="5#l=$(,-=$*#I$0-#=H$
$

$

WC$

$

WA$

$

WY$

$

A3',& D3/$=P&//d"#5$'-1"-#$

&=/I$1-$-(/,*1/$13"=$

I/="5#$"=$"#1&"1"</$*#I$

0-'(*01H$

:"'(+/F$+-Q$0-=1F$

0-'(*01$I/="5#H$

D3"=$=(,"#5$+-*I/I$(&=3$

I/="5#$,/(,/=/#1=$*#$

"'(,-</'/#1$-</,$13/$

1,*I"1"-#*+$(&=3K(&++$

(&'(=H$

)'*,& >-Q$<-+&'/$I/="5#$

Q"13$0-'(+/S$"#1/,#*+$

'/03*#"='H$

V/,9$+-Q$<-+&'/$Q-&+I$

,/P&",/$+-#5$(&'($1"'/=$

*#I$'*#9$(&'($090+/=H$

:(,"#5$'/03*#"='$*II=$

,/="=1*#0/$1-$13/$(&'($

=1,-N/H$
$

$

WZ$

$

W_$

$

W[$

$

A3',& %+*9=$-88$13/$

1,*I"1"-#*+$(&=3K(&++$

(&'(=H$

7,*#N"#5$"=$*$'-,/$

#*1&,*+$*#I$8+&"I$"#(&1$

13*1$+"#/*,$(&=3K(&++$

"#(&1H$

AK"#03$I"*'/1/,$,&@@/,$

@+*II/,$=&((+"/=$=*'/$

<-+&'/$*=$/S"=1"#5$='*++$

(&=3K(&++$(&'(=$@&1$Q"13$

*$='*++/,$(*0N*5/$="d/H$

)'*,& >*0N=$"##-<*1"-#H$ 7-'(+/S$"#1/,#*+$I/="5#H$ >-Q$I&,*@"+"19$*#I$

(-1/#1"*++9$I"88"0&+1$"#(&1$

*1$3"53/,$(,/==&,/=H$
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A3%$/F/*"3L&)'*6%H+&G%$%6+/'*-&

$ D3/$5-*+$-8$13"=$(,-./01$Q*=$1-$0,/*1/$*#$"##-<*1"</$(,-I&01$=-+&1"-#$8-,$

(&'("#5$='*++$@*++=H$J*=/I$-#$13*1$0,"1/,"-#F$13/$0-#0/(1$13*1$3/+I$13/$'-=1$

(-1/#1"*+$8-,$"##-<*1"-#$Q*=$13/$0,*#N$I,"</#$I/="5#H$D3/$1Q-$'*.-,$<*,"*@+/=$"#$

(&'($I/="5#$*,/$(&'($<-+&'/$*#I$(&'($,*1/H$D,*I"1"-#*+$(&=3K(&++$(&'(=$3*</$*$

3"53$<-+&'/$*#I$*$,/+*1"</+9$+-Q$(&'($,*1/H$D3/$0,*#N$I/="5#$-88/,=$*#$-((-,1&#"19$

1-$"#0,/*=/$(&'($,*1/$*#I$13/,/@9$I/0,/*=/$,/P&",/I$(&'($<-+&'/H$D3"=$I/0,/*=/$

"#$<-+&'/$Q"++$*++-Q$8-,$*$'-,/$0-'(*01$(&'($Q3"+/$'*"#1*"#"#5$13/$=*'/$"#8+*1"-#$

1"'/$*=$13/$0-'(/1"#5$(,-I&01=H$

$ O81/,$=/+/01"#5$13/$0,*#N$I,"</#$0-#0/(1F$13,//$I"88/,/#1$19(/=$-8$I,"</$

'/03*#"='=$Q/,/$0-#="I/,/IH$D3/$8",=1$0-#0/(1$&1"+"d/I$*$5/*,$'/03*#"='F$Q3"03$

1,*#=+*1/I$*#5&+*,$'-1"-#$1-$*$(-Q/,$=0,/QH$D3/$=/0-#I$0-#0/(1$Q*=$*$1,*I"1"-#*+$

("=1-#$I/="5#$&="#5$*$0-##/01"#5$,-I$*#I$I,"</,H$D3/$8"#*+$0-#0/(1$Q*=$*+=-$*$("=1-#$

I/="5#p$3-Q/</,F$13"=$I/="5#$Q*=$I,"</#$&="#5$*#$-=0"++*1"#5$Q*</$(*11/,#H$D3/$13,//$

I/="5#=$*,/$I"=0&==/I$"#$'-,/$I/1*"+$@/+-QH$

M%"3%4&>%6@"*/,F-&

$
0/123%&N$h$:N/103$-8$"#1/,#*+$5/*,$'/03*#"='$*#I$-&1/,$0*=/H$

&

& D3/$5/*,/I$I/="5#$&=/=$1Q-$=(/0"*+$5/*,=$1-$1,*#=+*1/$13/$,-1*1"-#*+$'-1"-#$

-8$13/$0,*#N$"#1-$@"KI",/01"-#*+$'-1"-#$-8$*$(-Q/,$=0,/QH$D3/$(-Q/,$=0,/Q$13/#$

'-</=$13/$("=1-#$Q"13"#$13/$09+"#I/,H$DQ-$&#"P&/$8/*1&,/=$-8$13"=$=9=1/'$*,/$13/$

=(/0"*+$i3*+8$'--#j$5/*,=F$*#I$13/$-<*+$=3*(/$-8$13/$("=1-#$*#I$09+"#I/,H$D3/$=(/0"*+$

5/*,=$=//#$"#$)"5&,/$]$*,/$I/="5#/I$1-$,/</,=/$13/$I",/01"-#$-8$13/$(-Q/,$=0,/Q$Q"13$

/</,9$3*+8$,/<-+&1"-#$-8$13/$0,*#NH$D3/$1Q-$3*+8$'--#$5/*,=$,-1*1/$"#$-((-="1/$

I",/01"-#=H$D3/$("#"-#$*11*03/I$1-$13/$(-Q/,$=0,/Q$"=$-#+9$"#$0-#1*01$Q"13$-#/$5/*,$

*1$*$1"'/H$6/(/#I"#5$-#$13/$5/*,$13*1$13/$("#"-#$"=$"#$0-#1*01$Q"13F$13/$("=1-#$Q"++$

1,*#=+*1/$/"13/,$&($-,$I-Q#H$D-$0-#=1,*"#$13/$("=1-#$1-$-#+9$1,*#=+*1/$3-,"d-#1*++9F$

*#I$1-$(,/</#1$13/$("=1-#$8,-'$,-1*1"#5F$@-13$13/$("=1-#$*#I$09+"#I/,$*,/$'*I/$"#1-$

0-,,/=(-#I"#5$-<*+=H$
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$
0/123%&O$h$:"'(+/$=N/103$-8$13/$(,-(-=/I$i3*+8$'--#j$5/*,H$

$

$ O$!OD>OJ$'-I/+$Q*=$I/</+-(/I$1-$/=1"'*1/$13/$1-,P&/$,/P&",/I$1-$-(/,*1/$

13"=$I/="5#$*#I$1-$/<*+&*1/$13/$=1,/#513$,/P&",/'/#1=$8-,$13/$5/*,=H$;="#5$/P&*1"-#=$

8,-'$:3"5+/9l=$K/>1-&+>-*()&C+&//#+&C(I/6+C&(L01(/3+0+$&F$13/$1-,P&/$,/P&",/'/#1$1-$
-(/,*1/$13/$(-Q/,$=0,/Q$Q*=$0*+0&+*1/I$*#I$13/#$13/$5/*,$,*1"-$Q*=$&=/I$1-$

0*+0&+*1/$13/$1-,P&/$#//I/I$1-$-(/,*1/$13/$0,*#NH$D3/$,/=&+1=$=3-Q$13*1$*$Aj$

I"*'/1/,$("=1-#$Q-,N"#5$*5*"#=1$CB(="$-8$(,/==&,/$Q-&+I$,/P&",/$CBH_"#K+@$-8$

1-,P&/$1-$-(/,*1/$13/$0,*#NH$OII"1"-#*++9F$(+*=1"0$5/*,=$BHCj$13"0N$=*1"=8"/I$13/$5/*,$

@/#I"#5$,/P&",/'/#1=H$$!-,/$I/1*"+/I$*#*+9="=$*#I$,/=&+1=$*,/$*<*"+*@+/$"#$O((/#I"S$

6H$

$ D3/$N/9$*I<*#1*5/$-8$13/$(-Q/,$=0,/Q$I/="5#$"=$13/$+-Q$1-,P&/$,/P&",/I$1-$

1&,#$13/$(-Q/,$=0,/QH$X-Q/</,F$Q3"+/$13/$+-Q$("103$-8$13/$(-Q/,$=0,/Q$13,/*I=$

'*N/=$1&,#"#5$/*=9F$"1$*+=-$'/*#=$13*1$13/$=0,/Q$'&=1$@/$1&,#/I$=/</,*+$1"'/=$1-$

0-'(+/1/$-#/$("=1-#$=1,-N/H$D3/$5/*,=$"#$13/$I/="5#$*++-Q$8-,$*$<*,"/19$-8$1&#"#5$

-(1"-#=$@9$*++-Q"#5$13/$I/="5#/,$1-$0-#1,-+$13/$#&'@/,$-8$,/<-+&1"-#=$(/,$0,*#N$13*1$

13/$(-Q/,$=0,/Q$1&,#=$13,-&53H$

$ D3/$N/9$I"=*I<*#1*5/$-8$13"=$5/*,/I$I/="5#$"=$13/$0-'(+/S"19$-8$13/$5/*,=$

13/'=/+</=H$R8$I&,"#5$-(/,*1"-#F$*$1--13$Q/,/$1-$@,/*N$-,$(-=="@+9$@/$=N"((/IF$13/$

("=1-#$Q-&+I$#-$+-#5/,$8&++9$0-'(,/==$"#$13/$09+"#I/,$-,$'"531$0,*=3$"#1-$13/$

@-11-'$-8$13/$09+"#I/,H$D3"=$Q-&+I$0*&=/$.*''"#5$-8$13/$(&'(F$9"/+I"#5$"1$Q-,13+/==H$

J/0*&=/$-8$13/$3"53$0-'(+/S"19$*#I$3"53$#&'@/,$-8$(*,1=F$13"=$I/="5#$Q-&+I$3*</$*$

,/+*1"</+9$3"53$0-=1$1-$(,-I&0/$*#I$*==/'@+/H$

)'**%6+/*1&?'4&D%,/1*-&

$:"'"+*,$1-$1,*I"1"-#*+$,/0"(,-0*1"#5$/#5"#/=$*#I$

(&'(=F$13"=$I/="5#$"#0-,(-,*1/=$*$("=1-#F$0-##/01"#5$

,-I$*#I$I,"<"#5$0,*#NH$)-,$13"=$"I/*$13/$&=/,$*((+"/=$*$

1-,P&/$1-$13/$I,"<"#5$0,*#NF$Q3"03$"#$1&,#$'-</=$13/$

("=1-#$13,-&53$13/$09+"#I/,F$8-,0"#5$*",$"#1-$13/$@*++H&

O81/,$'-I/+"#5$13/$=9=1/'$Q"13$8,//$@-I9$*#I$

'*==$*00/+/,*1"-#$I"*5,*'=$eO((/#I"S$4f$4P&*1"-#$4HC$

Q*=$I/</+-(/I$1-$I/1/,'"#/$13/$1-,P&/$,/P&",/I$@9$13/$ 
0/123%&P$h$7&1*Q*9$=N/103$
-8$0-##/01"#5$,-I$I/="5#H$
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&=/,H$D3/$03*++/#5/$*==-0"*1/I$Q"13$13"=$0-#0/(1$Q*=$@*+*#0"#5$13/$=1,-N/$+/#513$

</,=&=$13/$1-,P&/$,/P&",/I$@9$13/$&=/,F$Q3"03$*88/01/I$13/$<-+&'/$-8$*",$13*1$0-&+I$

@/$I/+"</,/I$(/,$=1,-N/H$D3/$+"'"1"#5$8*01-,$"#$13"=$I/="5#$"=$13/$0,*#N$*,'H$D3/$

+/#513$-8$13/$0,*#N$*,'$I"01*1/=$13/$=1,-N/$*=$Q/++$*=$13/$="d/$-8$13/$(,-I&01H$R#$

-,I/,$1-$(,-I&0/$*#$-(/,*@+/$I/="5#F$13/$8-++-Q"#5$(&'($I"'/#="-#=$Q/,/$&=/IE$

+/#513$-8$13/$0-##/01"#5$,-I$Q*=$AjF$+/#513$-8$13/$0,*#N$*,'$Q*=$CjF$("=1-#$=&,8*0/$

*,/*$Q*=$C"#A$*#I$13/$0-#=1*#1$"#1/,#*+$(,/==&,/$Q*=$CB(="H$J*=/I$-#$13/=/$

(*,*'/1/,=F$13/$1-,P&/$,/P&",/I$1-$1&,#$13/$0,*#N$Q*=$CC"#K+@=H$$

D3/$0-##/01"#5$,-I$I/="5#$3*=$=/</,*+$I"=1"#01$*I<*#1*5/=H$D3/$8",=1$

*I<*#1*5/$"=$13*1$13"=$"=$*$1,*I"1"-#*+$(,-</#$I/="5#$8-,$,/0"(,-0*1"#5$(&'(=H$O+=-$

13"=$I/="5#$8/*1&,/=$*$+-Q$(*,1$0-&#1F$Q3"03$"=$"I/*+$8-,$'*#&8*01&,"#5$

0-#="I/,*1"-#=H$D3/$=1,*"5318-,Q*,I#/==$-8$13"=$0-#0/(1$(,-<"I/=$8-,$="'(+/$*#*+9="=$

-8$13/$0-'(-#/#1=H$$

6/=("1/$13/$*I<*#1*5/=$-8$13"=$I/="5#F$13/$0-#0/(1$3*=$I,*Q@*0N=H$O=$

'/#1"-#/I$@/8-,/F$13/$=1,-N/$-8$13/$(&'($"=$@*=/I$&(-#$13/$+/#513$-8$13/$0,*#N$*,'H$

X-Q/</,F$@9$"#0,/*="#5$13"=$+/#513$13/$1-1*+$(*0N*5/$="d/$"=$*88/01/I$#/5*1"</+9H$D3"=$

0-#0/(1$3*=$+"'"1/I$I/="5#$8+/S"@"+"19$"#$-,I/,$1-$-@1*"#$13/$I/=",/I$(&'("#5$/88/01=H$$

Q"K%&>%6@"*/,F-&

D3/$Q*</$I,"</#$I/="5#$-(/,*1/=$+"N/$*$+*,5/$

(-Q/,$=0,/QH$R1$"'(,-</=$&(-#$13/$5/*,/I$I/="5#$@9$

/+"'"#*1"#5$13/$5/*,=$Q3"+/$'*"#1*"#"#5$13/$

*I<*#1*5/$-8$&="#5$*$(-Q/,$=0,/Q$1-$I/0,/*=/$13/$

1-,P&/$,/P&",/I$1-$1&,#$13/$0,*#NH$O=$=//#$"#$)"5&,/$

CBF$13/$("=1-#$"=$+"#N/I$1-$*$I,"<"#5$Q*</H$O=$Q"13$13/$

5/*,/I$I/="5#F$@-13$13/$("=1-#$*#I$09+"#I/,$*,/$-<*+$

=3*(/I$Q3"03$(,/</#1=$13/$("=1-#$8,-'$,-1*1"#5F$

0-#=1,*"#"#5$"1$1-$1,*#=+*1"#5$&($*#I$I-Q#$"#$13/$

09+"#I/,H$U"13$13"=$0-#0/(1F$'*#"(&+*1"#5$13/$(/,"-I$

*#I$*'(+"1&I/$-8$13/$Q*</$*++-Q=$13/$I/="5#/,$1-$

@*+*#0/$(&'($=1,-N/$*#I$0,*#N$1-,P&/$

,/P&",/'/#1=H$

O$!OD>OJ$'-I/+$Q*=$I/</+-(/I$1-$(,/I"01$13/$1-,P&/$,/P&",/I$1-$-(/,*1/$

13/$0,*#NH$O((/#I"S$)$0-#1*"#=$13/$8,//$@-I9$I"*5,*'$*#I$13/$I/</+-(/I$/P&*1"-#=$

&=/I$1-$*#*+9d/$13/$=9=1/'H$J/0*&=/$13/$/88-,1$,/P&",/I$1-$1&,#$13/$0,*#N$<*,"/=$Q"13$

(-="1"-#$*+-#5$13/$Q*</F$"#$-,I/,$1-$'-,/$*00&,*1/+9$(,/I"01$13/$,/=(-#=/$-8$13/$

=9=1/'F$13/$!OD>OJ$'-I/+$"#0+&I/=$*#$"I/*+$5*=$*((,-S"'*1"-#$-8$13/$(,/==&,/$

Q"13"#$13/$09+"#I/,$*=$*$8&#01"-#$-8$1"'/H$D3/$I/</+-('/#1$-8$13"=$"I/*+$5*=$'-I/+$"=$

(,/=/#1/I$"#$O((/#I"S$TH$$U3/#$&="#5$*#$&#'-I"8"/I$="#/$Q*</$Q"13$*#$*'(+"1&I/$

-8$BHA_j$e=1,-N/$-8$BH_jfF$*=$=//#$"#$)"5&,/$CCF$13/$,/=&+1=$(,/I"01$13*1$*$Aj$I"*'/1/,$

("=1-#$Q-,N"#5$*5*"#=1$_(="$*#I$*$8,"01"-#$0-/88"0"/#1$-8$BHC_$Q-&+I$,/P&",/$*$(/*N$

"#(&1$1-,P&/$-8$[HZ"#K+@H$X-Q/</,F$*$0&=1-'"d/I$Q*</$Q"13$\_k$-8$13/$(/,"-I$&=/I$

"#$13/$0-'(,/=="-#$=1*5/$-8$13/$=1,-N/F$*=$=//#$"#$)"5&,/$CAF$-(/,*1"#5$&#I/,$13/$

$
0/123%&:R$h$7&1*Q*9$=N/103$
-8$Q*</$I,"</#$I/="5#H$
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=*'/$0-#I"1"-#=$,/P&",/=$*$(/*N$1-,P&/$-8$ZH_"#K+@H$D3"=$,/(,/=/#1=$*$YBk$,/I&01"-#$

"#$,/P&",/I$"#(&1$1-,P&/H$O((/#I"S$L$0-#1*"#=$8"5&,/=$=3-Q"#5$13/$1-,P&/$,/P&",/I$

1-$-(/,*1/$13/$0,*#N$*=$*$8&#01"-#$-8$1"'/H$D3/$#/5*1"</$"'(*01$-8$'-I"89"#5$13/$

Q*</$"=$13*1$13/$(&'($0*#$#-$+-#5/,$@/$0,*#N/I$"#$/"13/,$I",/01"-#F$"1$"=$#-Q$+"'"1/I$

1-$0,*#N$"#$-#+9$-#/$I",/01"-#H$

$

$
0/123%&::$h$U*</$(*13$Q"13$_Bk$-8$13/$Q*</$"#$13/$0-'(,/=="-#$=1,-N/$eBH_j$=1,-N/F$Cj$I"*'/1/,$
I,"</,fH$

$

$
0/123%&:;$h$U*</$(*13$Q"13$\_k$-8$13/$Q*</$"#$13/$0-'(,/=="-#$=1,-N/F$Q3"03$0-,,/=(-#I=$1-$*$
YBk$,/I&01"-#$"#$1-,P&/$-</,$13/$(*13$=3-Q#$*@-</$"#$)"5&,/$CCH$

$

GH3/*1&5/4%4&)'*6%H+-&

$ D3/$=(,"#5$*"I/I$0-#0/(1$"=$*#$*+1/,#*1"</$'/13-I$8-,$,/I&0"#5$13/$-(/,*1"#5$

1-,P&/$-8$13/$Q*</$I/="5#H$O=$-((-=/I$1-$,/I&0"#5$13/$/S(*#="-#$=1,-N/$-8$13/$Q*</$

*=$I"=0&==/I$*@-</F$13"=$0-#0/(1$&1"+"d/=$*$=(,"#5$I&,"#5$13/$/S(*#="-#$=1,-N/H$D3"=$

=(,"#5$Q-&+I$@/$*#-13/,$Q*9$1-$'*N/$13/$/S(*#="-#$=1,-N/$=3-,1/,H$J9$'*N"#5$13/$

/S(*#="-#$=1*5/$=3-,1/,$13/$0-'(,/=="-#$=1*5/$0*#$&=/$*$='--13/,$*#5+/F$13&=$

,/P&","#5$+/==$"#(&1$1-,P&/H$;1"+"d"#5$*$!OD>OJ$'-I/+F$13/$=9=1/'$Q*=$="'&+*1/I$

Q"13$<*,"-&=$=(,"#5$0-#=1*#1=$*#I$(,/+-*I/I$=(,"#5$+/#513=H$$

$ O81/,$1/=1"#5$I"88/,/#1$=(,"#5$0-#=1*#1=$*#I$(,/+-*I$0-'@"#*1"-#=$"1$Q*=$

I/1/,'"#/I$13*1$13/$8-,0/$,/P&",/I$0-'(,/=="#5$13/$=(,"#5$Q*=$#-1$Q-,13$13/$

+"'"1/I$,/=(-#=/$1"'/$I/=",/IH$D3/$8-,0/$,/P&",/I$@9$13/$&=/,$1-$1&,#$13/$0,*#N$Q*=$

"#0,/*=/I$I&,"#5$13/$0-'(,/=="-#$=1*5/H$D3/$+"'"1/I$(-="1"</$/88/01=$"#$13/$

/S(*#="-#$=1*5/$0*&=/I$@9$13/$=(,"#5$Q/,/$#-1$="5#"8"0*#1$/#-&53$1-$-</,0-'/$13/$

*II"1"-#*+$8-,0/$,/P&",/I$8-,$0-'(,/=="-#H$$O$=*'(+/$-8$3-Q$13/$,/=(-#=/$1"'/$Q*=$

0*+0&+*1/I$0*#$@/$=//#$"#$O((/#I"S$MF$*+-#5$Q"13$*$0-'(*,"=-#$-8$13/$,/=(-#=/$1"'/=$
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*#I$,/P&",/I$8-,0/=$8-,$I"88/,/#1$(,/+-*I=$*#I$=(,"#5$=1"88#/==l=H$)-,$/S*'(+/F$&="#5$
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13/$#/5*1"</$*=(/01$"=$13*1$13/$=(,"#5$,/P&",/=$*II"1"-#*+$"#(&1$1-,P&/$1-$0-'(+/1/$

13/$0-'(,/=="-#$=1*5/H$

7*/+/"$&D%,/1*&G%$%6+/'*-&

$ O81/,$Q/"53"#5$13/$(,-=$*#I$0-#=$-8$13/=/$13,//$I/="5#=F$13/$Q*</$I,"</#$

0-#0/(1$Q*=$=/+/01/I$*=$-&,$"#"1"*+$I/="5#$@*=/I$-#$13,//$0,"1/,"*E$I/="5#K*@"+"19$

e*@"+"19$1-$0-#1,-+$1-,P&/$,/P&",/'/#1=fF$+-Q$(*,1$0-&#1$e+-Q$0-=1fF$*#I$-(/##/==$1-$

"##-<*1"-#$e(-=="@"+"19$8-,$(*1/#1"#5fH$D3"=$8",=1$I/="5#$"=$0-'(*01$*#I$&=/=$*#$-<*+$

("=1-#$1-$,/I&0/$*#9$,-1*1"-#$-8$13/$("=1-#H$4*03$,/<-+&1"-#$-8$13/$3*#I$0,*#N$

(,-<"I/=$-#/$0-'(+/1/$Q*</$090+/$-#$13/$I,"</,H$O$=-+"I$'-I/+$Q*=$0,/*1/I$"#$

:-+"IU-,N=$*#I$*$(,/+"'"#*,9$Y$I"'/#="-#*+$<"/Q$-8$13*1$'-I/+$"=$=3-Q#$"#$)"5&,/$

CYH$!-,/$I/1*"+/I$(*,1$I,*Q"#5=$Q"13$(,/+"'"#*,9$I"'/#="-#=$*,/$"#0+&I/I$"#$

O((/#I"S$`H$J/0*&=/$13/$Q*</$I/="5#$"=$#-#K1,*I"1"-#*+$*#I$"1=$(/,8-,'*#0/$"=$

0+-=/+9$+"#N/I$1-$8,"01"-#$(,-(/,1"/=F$*=$Q/++$*=$8+&"I$(,-(/,1"/=F$Q3"03$0*#$@-13$@/$

I"88"0&+1$1-$(,/I"01$Q"13$3"53$0-#8"I/#0/F$"1$"=$#/0/==*,9$1-$1/=1$'&+1"(+/$(,-1-19(/=$

(,"-,$1-$8"#*+"d"#5$13/$I/="5#H$?&,$=/0-#I$I/="5#$"=$(,/=/#1/I$"#$I/1*"+$+*1/,$"#$13"=$

,/(-,1H$

$

0/123%&:<$h$:-+"IU-,N=$'-I/+$-8$"#"1"*+$Q*</$I/="5#H$

$
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0,*#N$1/=1$*((*,*1&=H$

A3%$/F/*"3L&!%,+/*1 
 

R#$-,I/,$1-$-@1*"#$'-,/$*00&,*1/$<*+&/=$1-$&=/$"#$'-I/+"#5$13/$(&'(F$Q/$

0-#I&01/I$=/</,*+$(,/+"'"#*,9$1/=1=$1-$'/*=&,/$(39="0*+$(,-(/,1"/=H$D3/=/$1/=1=$

"#0+&I/I$*$1-,P&/$1/=1$1-$I/1/,'"#/$*$,*#5/$-8$0-'8-,1*@+/$0,*#N"#5$1-,P&/=F$*$=#*($

=1,/#513$1/=1$1-$I/1/,'"#/$13/$8-,0/$1-$@,/*N$-88$0-##/01"</$(+*=1"0$=#*(=F$*$@/#I"#5$

1/=1$1-$I/1/,'"#/$13/$1/#="+/$=1,/#513$-8$13/$,*("I$(,-1-19(/$'*1/,"*+F$*#I$*$8,"01"-#$

1/=1$1-$I/1/,'"#/$13/$8,"01"-#$0-/88"0"/#1$-8$,&@@"#5$(+*=1"0H$),-'$13/=/$1/=1=F$Q/$

Q/,/$*@+/$1-$"#(&1$'-,/$,/*+"=1"0$<*+&/=$"#1-$-&,$0-'(&1/,$'-I/+=$*#I$-@1*"#$'-,/$

&=*@+/$,/=&+1=H 

)3"*9&!'3E2%&!%,+-&

 D-$5/1$*$8//+$8-,$3-Q$'&03$8-,0/$Q*=$

/,5-#-'"0*++9$,/*=-#*@+/$1-$-(/,*1/$&="#5$*$0,*#N$

*,'F$Q/$0-#I&01/I$*$(,/+"'"#*,9$0,*#N$1/=1H$U/$

8*@,"0*1/I$*$(+*=1"0$0,*#N$*((*,*1&=$*#I$Q,*((/I$*$

+-#5$,-(/$*,-&#I$13/$0,*#Nl=$=(--+H$U/$3/+I$13/$0,*#N$

*((*,*1&=$-#$13/$,*"+"#5$-8$*$@*+0-#9$*#I$3&#5$<*,"-&=$

'*==/=$8,-'$13/$/#I$-8$13/$,-(/H$J/5"##"#5$Q"13$13/$

Q/"531=$3*#5"#5$-88$13/$@*+0-#9$*1$*$I"=1*#0/$i6jF$Q/$

,-1*1/I$13/$3*#I$0,*#N$&#1"+$13/$Q/"531$,/*03/I$13/$

1-($-8$13/$@*+0-#9F$*++-Q"#5$&=$1-$0*+0&+*1/$*#$*</,*5/$

1"'/$1-$0,*#N$*=$Q/++$*=$*$5/#/,*+$8//+$8-,$13/$I"88"0&+19$

-8$0,*#N"#5$Q"13$*$(*,1"0&+*,$'*==H$U/$(/,8-,'/I$#"#/$

1,"*+=$8-,$/*03$'*==$e13,//$1,"*+=$8-,$/*03$1/*''*1/f$

*#I$-@1*"#/I$*</,*5/$0,*#N$1"'/=$*#I$,-1*1"-#*+$

=(//I=$e0*+0&+*1/I$*=$#&'@/,$-8$,/<-+&1"-#=$0,*#N/I$

I"<"I/I$@9$0,*#N$1"'/f$8-,$/*03$'*==H$O$=&''*,9$-8$

13/=/$,/=&+1=$0*#$@/$=//#$"#$D*@+/$ZF$@/+-QH 
$

!"#$%&=$h$:&''*,9$-8$I*1*$0-++/01/I$8-,$13/$1-,P&/$1/=1H$
$

!*==$

5,*'=$ +@$

7,*#N$D"'/$8-,$

CA$790+/=$e=/0f$

7,*#N$2*1/$

e2%!f$
2/="=1*#0/$7-''/#1=$

A^_$ H[_$ \H\Y$ ^Y$ *00/(1*@+/$

_^B$ CHY$ [H_]$ CCB$ *00/(1*@+/$8-,$+/==$13*#$C$'"#H$

]]_$ AHB$ [H_Y$ CBC$ @/0-'"#5$&#0-'8-,1*@+/$

$

D3/$*</,*5/$0,*#N$=(//I$8,-'$13"=$1/=1$Q*=$CBC$2%!H$7,*#N$,*1/$Q*=$,-&53+9$

0-#=1*#1$*0,-==$13/$<*,9"#5$,/="=1*#0/=H$D3/$,*#5/$-8$Q/"531$13*1$Q*=$,/*=-#*@+9$

0-'8-,1*@+/$1-$0,*#N$Q*=$CHY+@=$1-$A+@=H$U/$&=/I$13/=/$1Q-$<*+&/=$*=$+"'"1=$1-$

0*+0&+*1/$*$,*#5/$-8$*00/(1*@+/$1-,P&/$&="#5$8,//$@-I9$I"*5,*'=$-8$13/$0,*#N$

*((*,*1&=$eO((/#I"S$>fH$D3/$1-,P&/$,*#5/$-@1*"#/I$0*#$@/$=//#$"#$D*@+/$_F$*#I$3*=$

@//#$"#0-,(-,*1/I$"#$-&,$0-'(&1/,$'-I/+=H$$

$
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$

!"#$%&B$h$2*#5/$-8$Q/"531$*#I$1-,P&/$0*+0&+*1/I$8-,$1-,P&/$1/=1H$
$

& .'S%3&#'2*4& THH%3&#'2*4&
Q%/1@+&U$#V& CHY$ A$

!'3E2%&U/*W$#,V& AHA]$ YH_B$

$

8%*4/*1&"*4&03/6+/'*&A3%WA3'+'+LH%&!%,+/*1-&

R#$-,I/,$1-$-@1*"#$,-&53$(,-(/,1"/=$-8$13/$

(,-1-19(/$'*1/,"*+$8-,$&=/$"#$'-I/+"#5F$Q/$

0,/*1/I$*$,*("I$(,-1-19(/I$i@+*#Nj$(*,1$13*1$

"#0+&I/I$*$8/Q$8/*1&,/=$-8$,/+/<*#0/H$?&,$i@+*#Nj$

Q*=$0,/*1/I$*=$1Q-$I"=N=$*11*03/I$1-5/13/,$Q"13$

*$BHCj$13"0N$0-##/01"</$("/0/F$*#I$"#0+&I/I$1Q-$

="d/=$-8$=#*(=$*11*03/I$1-$-#/$-8$13/$I"=Nl=$

=&,8*0/H$D3"=$*++-Q/I$&=$1-$5/1$*$8//+$8-,$13/$

=1,/#513$-8$13/$=#*(=F$13/$@/#I"#5$(,-(/,1"/=$-8$

13/$0-##/01"</$("/0/F$*#I$8,"01"-#$(,-(/,1"/=$-8$

13/$'*1/,"*+H$

:#*($:1,/#513$D/=1E$

J-13$="d/=$-8$=#*(=$@,-N/$-88$Q"13$3*,I+9$*#9$8-,0/F$(,"'*,"+9$I&/$1-$13/$

I",/01"-#*+"19$-8$13/$'*1/,"*+$8-,$13"=$(,-1-19(/$'*03"#/H$D3/$'*1/,"*+$"=$+*"I$I-Q#$

"#$+*9/,=F$Q"13$(--,$=1,/#513$@/1Q//#$+*9/,=H$D3"=$'*N/=$"1$</,9$/*=9$1-$@,/*N$13/$

(*,1$@/1Q//#$13/$+*9/,=$-8$'*1/,"*+H$D3/$1*N/K*Q*9$8,-'$13"=$1/=1$Q*=$13*1$Q/$#//I$

1-$=1*,1$&="#5$13/$4I/#$,*("I$(,-1-19(/$'*03"#/$8-,$-&,$(*,1=F$Q3"03$3*=$'-,/$

3-'-5/#/-&=$'*1/,"*+$(,-(/,1"/=H$

$

J/#I"#5$D/=1E$

D-$0-#I&01$13/$@/#I"#5$1/=1F$Q/$8"S/I$13/$+*,5/,$I"=N$@9$3-+I"#5$"1$8+*1$*5*"#=1$

13/$/I5/$-8$*$1*@+/H$U/$13/#$+-*I/I$13/$0/#1/,$-8$13/$(*,1$Q3"03$Q*=$3*#5"#5$-88$13/$

1*@+/$@9$(,-5,/=="</+9$*II"#5$+/*I$=3-1$1-$*$0-#1*"#/,H$D3/$1/=1$*((*,*1&=$"=$=3-Q#$

"#$)"5&,/$C[H$U/"531$Q*=$*II/I$&#1"+$13/$0-##/01"</$("/0/$@/1Q//#$13/$I"=N=$

9"/+I/IH$

!"#$%&C$h$:&''*,9$-8$@/#I$1/=1$I*1*H$
$

F",,&"+&L/%$4& Z]AHA$5,*'=$

S%/1@+&"+&L/%$4& CHB[$+@$

F'F%*+&"3F& CH[$"#$

#%*4/*1&,+3%*1+@& A\CZ$(="$
$

$
0/123%&:C$h$6/("01"-#$-8$13/$@/#I$1/=1$
*((*,*1&=H$

$
0/123%&:<$h$2/#I/,"#5$-8$13/$
,*("I$(,-1-19(/I$@+*#N$(*,1H$
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D3/$0*+0&+*1/I$@/#I"#5$=1,/#513$8,-'$13"=$1/=1$Q*=$A\CZ$(="$e0*+0&+*1"-#=$"#$

O((/#I"S$afF$-#+9$*@-&1$3*+8$-8$13/$'*03"#/l=$,*1/I$1/#="+/$=1,/#513$-8$_BBB$(="H$

)&,13/,'-,/F$(,/+"'"#*,9$0*+0&+*1"-#=$(,/I"01/I$13/$Q/"531$*1$9"/+I$1-$@/$AHC_+@=F$

'-,/$13*#$I-&@+/$13/$/S(/,"'/#1*+$<*+&/$-8$CHB[+@=H$U/$I"=0-</,/I$13*1$13/$,*("I$

(,-1-19(/$Q*=$=/1$1-$i0-#=/,</j$'-I/$Q3"+/$"#$-(/,*1"-#F$=-$13/$'*1/,"*+$Q*=$+*"I$

I-Q#$</,9$=(*,=/F$'*N"#5$"1$3-++-Q$-#$13/$"#="I/$Q"13$*$8/Q$=1,*#I=$-8$(+*=1"0H$

D3,-&53$13"=$1/=1F$-&,$0-#0+&="-#$1-$@/5"#$&="#5$13/$4I/#$,*("I$(,-1-19(/$'*03"#/$

Q*=$0-#8",'/IH$

),"01"-#$D/=1E$

D-$-@1*"#$*#$/S(/,"'/#1*+$0-/88"0"/#1$-8$8,"01"-#$8-,$13/$,*("I$(,-1-19(/$

'*1/,"*+F$Q/$&=/I$*#$"#0+"#/$(+*#/$1/=1H$O=$=//#$"#$)"5&,/$C\F$13/$1Q-$I"=N=$Q/,/$

=1*0N/I$-#$1-($-8$/*03$-13/,$*#I$"#0+"#/I$-#$*$(+*#/H$D3/$=+-(/$Q*=$"#0,/*=/I$&#1"+$

13/$1-($I"=N$=+"I$-#$13/$@-11-'$I"=NH$D3/$I"'/#="-#=$-8$13/$"#0+"#/$*1$13"=$=+"(("#5$

(-"#1$*,/$=3-Q#$"#$)"5&,/$C\F$@/+-QH$O$'-,/$0-'(+/1/$I/</+-('/#1$-8$13/$8,"01"-#$

1/=1$"#0+&I"#5$13/$I/</+-('/#1$-8$13/$/P&*1"-#=$&=/I$1-$0*+0&+*1/$13/$0-/88"0"/#1$-8$

8,"01"-#$*,/$"#0+&I/I$"#$O((/#I"S$!H$

$
0/123%&:N$h$6/("01"-#$-8$8,"01"-#$1/=1$*((*,*1&=$*##-1*1/I$Q"13$I"'/#="-#=$*1$=+"(("#5$(-"#1H$

$

7*+0&+*1"-#=$8-,$13"=$1/=1$=3-Q/I$*$8,"01"-#$0-/88"0"/#1$-8$BHCZ^H$),"01"-#$(+*9=$

*$+*,5/$,-+/$"#$-&,$(&'($I/="5#F$*#I$Q/$3*I$(,/<"-&=+9$@//#$&="#5$*$8,"01"-#$

0-/88"0"/#1$-8$BH_$"#$-&,$'-I/+=H$D3/$="5#"8"0*#0/$-8$13"=$1/=1l=$,/=&+1=$Q*=$13*1$13/$

8,"01"-#$"#$-&,$(&'($Q"++$@/$+/==$13*#$*#1"0"(*1/IF$5"<"#5$&=$'-,/$I/="5#$8+/S"@"+"19H$
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D3/$8",=1$(,-1-19(/$Q*=$0,/*1/I$-#$13/$4I/#$,*("I$(,-1-19("#5$'*03"#/$"#$

)/@,&*,9$ABCA$*#I$Q*=$8-&#I$1-$(-==/==$@-13$(-="1"</$*#I$#/5*1"</$8/*1&,/=H$)",=1$

-88F$13/$'*1/,"*+$(,-<"I/I$5--I$=1,/#513$13*1$'*103/I$&($Q"13$3*#I$0*+0&+*1"-#=H$

D3/$8*=1/#/,=$*+=-$Q-,N/I$Q/++F$*#I$13/$<*+</=$Q/,/$/88/01"</$"#$(,-<"I"#5$*",$

(*==*5/$I&,"#5$13/$0-,,/01$=1,-N/H$D3/$+&@,"0*#1$&=/I$Q-,N/I$Q/++$1-$,/I&0/$

8,"01"-#F$*#I$13/$Q*</$I/="5#$Q*=$=3-Q#$1-$,/I&0/$1-,P&/H$)&,13/,'-,/F$13/$

'*03"#/$1-+/,*#0/=$Q/,/$*++$Q"13"#$HBBCjF$0-#8",'"#5$13/$*00&,*09$-8$13/$

(,-1-19("#5$'*03"#/H$

X-Q/</,F$=/</,*+$I/="5#$+"'"1*1"-#=$Q/,/$I"=0-</,/I$13,-&53$13"=$(,-1-19(/H$

)",=1F$13/$-88K0/#1/,$I,"</,$Q"13$*$(-"#1$-8$*11*03'/#1$-#$-#/$="I/$Q*=$8-&#I$1-$

0,/*1/$.*''"#5$*=$13/$0,*#N$Q*=$,-1*1/IH$O$'-'/#1$Q*=$0,/*1/IF$0*&="#5$13/$I,"</,$

1-$@/0-'/$'"=*+"5#/IH$:/0-#I+9F$13/$*",$3-+/=$"#$13/$=/*1$8-,$13/$&'@,/++*$<*+</$I"I$

#-1$*++-Q$8-,$*=$'&03$*",$(*==*5/$I&,"#5$13/$/S(*#="-#$=1,-N/$*=$I/=",/IH$D3"=$"==&/$

3*=$@//#$/*="+9$0-,,/01/I$@9$*II"#5$'-,/$3-+/=$1-$"#0,/*=/$13/$*",$(*==*5/$*,/*F$*=$

I/1*"+/I$+*1/,$"#$13"=$,/(-,1H$D3/$8",=1$(,-1-19(/$*+=-$3*I$/S0/=="</$0+/*,*#0/=$"#$

<*,"-&=$(+*0/=F$"#0+&I"#5$13/$*11*03'/#1$-8$13/$3*#I$0,*#N$1-$13/$0*=/$1-($*#I$13/$

=(*0/$@/1Q//#$13/$=+"I"#5$*11*03'/#1$(-"#1$(-=1$*#I$"1=$=1,&01&,*+$=&((-,1H$)"#*++9F$

13/$?K,"#5$Q*=$#-1$=/*+"#5$/88/01"</+9$*#I$Q*=$0,/*1"#5$3"53$8,"01"-#$I&/$1-$13/$

("=1-#l=$-<*+$=3*(/H$

$
0/123%&:O$h$DQ-$<"/Q=$-8$(,-1-19(/$WCE$*==/'@+/I$(&'($Q"13$*((,-S"'*1/$=0*+/$e+/81fF$*#I$*#$
/S(+-I/I$<"/Q$-8$13/$0-'(-#/#1=$e,"531fH 
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$

:/</,*+$"'(,-</'/#1=$Q/,/$'*I/$8-,$13/$8"#*+$(&'(l=$I/="5#H$D-$5/1$,"I$-8$

13/$'-'/#1$0*&="#5$.*''"#5$Q"13"#$13/$(&'(F$13/$I,"</,$Q*=$0/#1/,/I$Q"13"#$13/$

(&'($*#I$1Q-$*11*03'/#1$(-"#1=$1-$13/$Q*</$Q/,/$"#0+&I/I$-#$/*03$="I/$-8$13/$

I,"</,$1-$@*+*#0/$8-,0/=H$D3/$("=1-#$Q*=$'*I/$='*++/,$*#I$0",0&+*,$1-$,/I&0/$13/$?K

,"#5$8,"01"-#$*#I$+-Q/,$13/$8-,0/$1-$-(/,*1/$13/$(&'(H$D3&=F$*$='*++/,$?K,"#5$"=$&=/I$

8-,$13/$8"#*+$I/="5#H$D3/$+"#N=$8-,$13/$*11*03'/#1$(/5=$*,/$0-##/01/I$1-$13/$09+"#I/,$

Q"13$("#$0-##/01"-#=$1-$*++-Q$8-,$=+"531$,-1*1"-#=$-8$13/$+"#N=$1-$(,/</#1$.*''"#5$*=$

13/$09+"#I/,$1,*#=+*1/=$&($*#I$I-Q#H$D3/$(/5=$-#$13/$09+"#I/,$1-$Q3"03$13/$+"#N=$

*11*03$"#<-+</$*$'*1/,"*+$=1/($1-$I/0,/*=/$@/#I"#5$=1,/==$*1$13/$Q*++$-8$13/$09+"#I/,H$

D3/$*#*+9="=$-8$13"=$@/#I"#5$=1,/==$0*#$@/$8-&#I$"#$O((/#I"S$aH$D-$*00-&#1$8-,$13/$

I/0,/*=/$"#$(,/==&,/$I&/$1-$13/$I/0,/*=/I$("=1-#$*,/*F$13/$(/,"-I$-8$13/$Q*</$-#$13/$

I,"</,$Q*=$0&1$"#$3*+8$=-$13*1$1Q-$8&++$Q*</$090+/=$*,/$0-'(+/1/I$Q"13$-#/$,/<-+&1"-#$

-8$13/$I,"</,H$)"#*++9F$*II"1"-#*+$*",$3-+/=$Q/,/$*II/I$*1$13/$<*+</$=/*1$e8-,$*$1-1*+$-8$

]$3-+/=f$8-,$13/$/S(*#="-#$=1,-N/$1-$*++-Q$'-,/$*",$(*==*5/$"#1-$13/$(&'(H  
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8*=1/#/,=$1-$0-##/01$13/$<*,"-&=$(*,1=$e=//$*==/'@+9$I,*Q"#5$"#$O((/#I"S$`fF$-#/$cK

,"#5$<*+</$1-$@/$*11*03/I$1-$13/$("=1-#F$*#$&'@,/++*$<*+</$8-,$13/$/S(*#="-#$=1,-N/F$

*#I$*$I&0N@"++$<*+</$8-,$13/$0-'(,/=="-#$=1,-N/H$

$

ZW3/*1-&&

X"53$*'-&#1=$-8$8,"01"-#$@/1Q//#$13/$("=1-#$*#I$0*=/$"#$13/$8",=1$(,-1-19(/$

&="#5$*$=1*#I*,I$?K,"#5$Q/,/$-@=/,</IH$D3&=F$13/$8"#*+$I/="5#$Q"++$&=/$*#$cK,"#5F$

Q3"03$"=$="'"+*,$1-$*#$?K,"#5$@&1$3*=$*$0,-==K=/01"-#$"#$13/$=3*(/$-8$*#$cH$D3"=$=3*(/$

'"1"5*1/=$8,"01"-#$*#I$*+=-$*++-Q=$+&@,"0*1"-#$1-$@/$=1-,/I$Q"13"#$13/$-&1/,$5,--</$-8$

13/$cK,"#5$"1=/+8$1-$8&,13/,$,/I&0/$8,"01"-#H$$

$

0/123%&;Rh$cK,"#5$=03/'*1"0$
$

["$K%,-&&

V*,"-&=$=3*(/=$*#I$="d/=$-8$<*+</=$Q/,/$-,I/,/I$8,-'$!"#"<*+</$

R#1/,#*1"-#*+F$*$0-'(*#9$13*1$I/</+-(=$*#I$'*#&8*01&,/=$'"#"*1&,/F$=/+8K*01&*1"#5$

<*+</=H$O#$&'@,/++*$<*+</$Q*=$03-=/#$8-,$13/$/S(*#="-#$=1,-N/$-8$13/$(&'(H$D3/$

&'@,/++*$<*+</$3*=$*#$&'@,/++*K=3*(/I$8+*($13*1$"=$(&=3/I$I-Q#$&(-#$0-'(,/=="-#$

1-$@+-0N$*",$8+-QH$6&,"#5$13/$/S(*#="-#$=1*5/F$*1'-=(3/,"0$*",$"=$=&0N/I$"#1-$13/$

<*+</$=/*1$3-+/=$&#I/,#/*13$13/$<*+</F$/88/01"</+9$+"81"#5$&($13/$&'@,/++*$8+*($*#I$

*++-Q"#5$*",$1-$(*==$13,-&53$13/$3-+/=$*#I$"#1-$13/$*",$0-+&'#H$$

$

0/123%&;:$h$;'@,/++*$<*+</$*",$8+-Q$eQQQH'"#"<*+</H0-'f$
&
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O$I&0N@"++$<*+</$Q*=$03-=/#$8-,$13/$0-'(,/=="-#$=1,-N/$-8$13/$(&'(H$D3/$

I&0N@"++$<*+</$"=$/==/#1"*++9$1Q-$8+*(=$(,/==/I$*5*"#=1$/*03$-13/,H$6&,"#5$13/$

/S(*#="-#$=1,-N/F$13/$8+*(=$*,/$0+-=/IF$@+-0N"#5$*1'-=(3/,/$*",$8+-Q$8,-'$13/$

-&1="I/H$6&,"#5$13/$0-'(,/=="-#$=1,-N/F$13/$0-'(,/==/I$*",$"#="I/$13/$(&'($8-,0/=$

13/$=+"1$@/1Q//#$13/$8+*(=$1-$-(/#F$*++-Q"#5$*",$1-$/=0*(/$*#I$8+-Q$13,-&53$13/$

#//I+/$*#I$"#1-$13/$=(-,1=$@*++H$

$

0/123%&;;$h$6&0N@"++$<*+</$*",$8+-Q$eQQQH'"#"<*+</H0-'f$
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A3'426+&?%"$/\"+/'* 
$

D3/$8"#*+$(,-1-19(/$Q*=$'*#&8*01&,/I$-#$13/$?@./1$4I/#$,*("I$(,-1-19("#5$

'*03"#/H$:/</,*+$(-=1$(,-0/==/=$Q/,/$0*,,"/I$-&1$-#$13/$(,-1-19(/$(*,1=$1-$

*==/'@+/$13/$(&'($*#I$"'(,-</$(/,8-,'*#0/H$D3/=/$=1/(=$"#0+&I/$Q/*,$=1,"($

"#=1*++*1"-#F$0-'(-#/#1$@-#I"#5F$=&,8*0/$8"#"=3"#5F$+&@,"0*1"-#F$*#I$*==/'@+9$-8$13/$

(&'(H$

 

 
0/123%&;<$h$DQ-$<"/Q=$-8$13/$8"#*+$(,-1-19(/E$*==/'@+/I$(&'($Q"13$*((,-S"'*1/$=0*+/$e+/81fF$
*#I$*#$/S(+-I/I$<"/Q$-8$13/$0-'(-#/#1=$e,"531fH 

$

)",=1F$HBCC_j$Q/*,K,/="=1*#1$;X!U$1*(/$Q*=$"#=1*++/I$-#$@-13$13/$=+"I/$

1,*0N=F$*#I$+"#N*5/=H$D3"=$Q*=$I-#/$1-$+-Q/,$13/$0-/88"0"/#1$-8$8,"01"-#$@/1Q//#$13/$

=+"I/=$*#I$13/$+"#N*5/=H$R1$*+=-$(,-<"I/I$Q/*,$,/="=1*#0/$1-$"'(,-</$13/$+"8/$-8$13/$

(,-1-19(/$(&'(H$:/0-#IF$13/$5+*#I$0*($Q*=$@-#I/I$1-$13/$3-&="#5$&="#5$6/<0-#$

%+*=1"0$U/+I/,F$Q3"03$"=$*$1Q-$(*,1$(+*=1"0$*I3/="</H$D3/$=*'/$*I3/="</$Q*=$&=/I$1-$

@-#I$*$13,/*I$"#=/,1$"#1-$13/$@-11-'$-8$13/$0*=/H$D3"=$"#=/,1$Q*=$1*N/#$8,-'$*#$

/S"=1"#5$@*++$(&'($*#I$(,-<"I/I$13/$"#1/,8*0/$@/1Q//#$13/$(&'($*#I$13/$"#8+*1"-#$

#//I+/H$D3",IF$13/$"#="I/$-8$13/$09+"#I/,$Q*=$(-+"=3/I$Q"13$*$Q",/$@,&=3$*#I$=*#I/I$

='--13$&="#5$AAB$5,"1$Q/1$I,9$=*#I(*(/,H$D3/=/$(,-0/==/=$3/+(/I$1-$"#0,/*=/$13/$

@-,/$-8$13/$09+"#I/,$*#I$I/0,/*=/$8,"01"-#$@/1Q//#$13/$09+"#I/,$*#I$SK,"#5H$D3/$

CHCA_j$SK,"#5$Q*=$"#=1*++/I$-#$13/$5+*#I$0*(H$D3/$!"#"V*+</$I&0N@"++$<*+</F$

7VB]AHBBCKC_ZHBCF$Q*=$"#=1*++/I$"#1-$13/$5+*#I$0*($*#I$13/$&'@,/++*$<*+</F$

;!B]_HBBZKC_CHBC$Q*=$"#=1*++/I$"#1-$13/$09+"#I/,H$>"@/,*+$*'-&#1=$-8$D,"K)+-Q$

+&@,"0*#1$Q/,/$*((+"/I$1-$13/$09+"#I/,F$SK,"#5F$+"#N*5/=F$=+"I/=F$*#I$Q*</$-8$13/$(&'(H$

D,"K)+-Q$"=$*$'"#/,*+$Q*1/,$@*=/I$+&@,"0*#1$Q"13$%D)4$+&@,"0*1"#5$(*,1"0+/=H$D3/$



 

22 

(&'($0,*#N$Q*=$8*=1/#/I$1-$13/$I,"</,$Q*</$&="#5$WZ$@-+1=F$Q*=3/,=F$*#I$#&1=H$D3/$

(&'($Q*=$13/#$*==/'@+/I$*#I$13/$0*=/$1-($Q*=$8*=1/#/I$1-$13/$0*=/$&="#5$8-&,$WZ$

'*03"#/$=0,/Q=$*#I$8-&,$WZ$8+*1$Q*=3/,=H$

D3/$(,-1-19(/$0,/*1/I$8-,$13"=$(,-./01$Q-&+I$I"88/,$"#$=/</,*+$Q*9=$8,-'$*$

0-''/,0"*+$</,="-#$-8$13"=$(,-I&01H$D3/=/$03*#5/=$"#0+&I/$I/="5#$8-,$"#./01"-#$

'-+I"#5F$*$0+"($*11*03'/#1F$#//I+/$=1-,*5/F$*#I$*$8-+I"#5$0,*#NH$D3/$8"#*+$(,-1-19(/$

=/,</I$*=$*$(,--8$-8$0-#0/(1$1-$I/'-#=1,*1/$13*1$13/$0,*#N$I/="5#$Q*=$*$<"*@+/$@*++$

(&'("#5$=-+&1"-#H$

O$0-''/,0"*+$</,="-#$-8$13"=$(&'($Q-&+I$@/$'*#&8*01&,/I$&="#5$*$(+*=1"0$

"#./01"-#$'-+I"#5$(,-0/==H$R#./01"-#$'-+I"#5$3*=$=(/0"*+$I/="5#$0-#="I/,*1"-#=$

Q3"03$"#0+&I/$I,*81$*#5+/=F$*#I$13"#$&#"8-,'$Q*++$13"0N#/==/=$-#$13/$(*,1=H$D3/$

(&'($3*=$@//#$I/="5#/I$Q"13$13/=/$8/*1&,/=$"#$'"#I$@&1$8&,13/,$I/="5#$8-,$

'*#&8*01&,/$03*#5/=$Q-&+I$#//I$1-$@/$'*I/$1-$13/$/S"=1"#5$I/="5#H$)&,13/,'-,/F$

13/$(,-1-19(/$(&'($Q*=$I/="5#/I$8-,$13/$=1,/#513$-8$13/$?@./1$4I/#$'*1/,"*+H$OJ:$

(+*=1"0$"=$=1,-#5/,$*#I$'-,/$Q/*,$,/="=1*#1$13*#$13/$4I/#$'*1/,"*+H$D3"=$Q-&+I$

/#*@+/$'*#9$(&'($0-'(-#/#1=$1-$@/$='*++/,H$

D3,//$8/*1&,/=$13*1$Q-&+I$"'(,-</$13/$8&#01"-#*+"19$-8$13/$(&'($Q-&+I$@/$*$

0+"(F$#//I+/$=1-,*5/F$*#I$*$8-+I"#5$0,*#NH$O$0+"($Q-&+I$/#*@+/$&=/,=$1-$8*=1/#$13/$

(&'($1-$*$=(-,1=$@*5F$-,$@*0N(*0NH$D3"=$Q-&+I$"'(,-</$13/$(-,1*@"+"19$-8$13/$(&'(H$

D-$(,/</#1$I*'*5"#5$13/$"#8+*1"-#$#//I+/F$"1$#//I=$1-$@/$,/'-</I$8,-'$13/$(&'($

*81/,$&=/H$O$0-#</#"/#1$=1-,*5/$=(*0/$-#$13/$(&'($=3-&+I$@/$(,-<"I/I$1-$=1-,/$13/$

"#8+*1"-#$#//I+/H$O#-13/,$"'(,-</'/#1$-#$13/$/S"=1"#5$I/="5#$Q-&+I$@/$13/$*II"1"-#$

-8$*$8-+I"#5$0,*#NH$D3/$0&,,/#1$0,*#N$(,-1,&I/=$8,-'$13/$(&'(H$R8$13/$0,*#N$8-+I/I$

8+*1F$13/$(-,1*@"+"19$-8$13/$(&'($Q-&+I$@/$"'(,-</I$
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)',+&],+/F"+/'*&
&

:"#0/$13/$!"#"$%&'($"=$5-"#5$1-$@/$'*==K(,-I&0/I$8-,$,/1*"+F$0-=1$/=1"'*1"-#$

8-,$+*,5/$(,-I&01"-#$,&#=$'&=1$@/$0-#="I/,/I$1-$(,-</$(-1/#1"*+$(,-8"1*@"+"19H$2*13/,$

13*#$/=1*@+"=3$13/$"#8,*=1,&01&,/$1-$'*#&8*01&,/$*++$13/$(*,1=$*#I$*==/'@+/$13/$

(&'(F$13/$!"#"$%&'($Q-&+I$@/$(&1$-&1$1-$@"I(H1/(9$:=*/0/(B-#0(I/6+C&(J-&3.$$?A(
8$#(M&N/>0+$&(K$*3+&C($O(H1/#:$=*-60+>6$@9$4H$O+8,/I$7*'(-$0-#1*"#=$*$0-=1$
/=1"'*1"-#$(,-0/I&,/$8-,$@"I=H$D3"=$8-,'&+*$"=$&=/I$1-$/=1*@+"=3$*#$"#"1"*+$"I/*$8-,$

0-=1=F$Q3"03$'*9$@/$/S(/01/I$8-,$(,-I&01"-#F$=//$O((/#I"S$%H$$

D3/$0-=1$/=1"'*1"-#$(,-0/==$"#0+&I/=$'*#9$I"88/,/#1$0-#="I/,*1"-#=$1-$

I/1/,'"#/$*#$*00&,*1/$(,"0/H$U3"+/$13/$/=1"'*1/$"#0+&I/=$/</,913"#5$8,-'$(+*=1"0$

,/="#$(,"0/$1-$1*S/=F$13/$'*"#$0-#="I/,*1"-#=$13*1$0*#$@/$I/="5#/I$8-,$*,/$,/="#$(,"0/F$

(*,1$Q/"531F$*#I$090+/$1"'/$*#I$'-+I$I/="5#H$D3/$,/="#$(,"0/$"=$I/1/,'"#/I$13,-&53$

13/$'*,N/1$*#I$-#$13/$P&*+"19$-8$13/$,/="#H$X"53/,$P&*+"19$,/="#$9"/+I=$5,/*1/,$0-=1$

="#0/$13/$,/="#$"=$-8$*$'-,/$(&,/$8-,'$*#I$3*=$'-,/$0-#="=1/#1$(,-(/,1"/=H$J9$&=/$-8$

,/090+/I$'*1/,"*+=$8,-'$@-13$"#1/,#*+$*#I$/S1/,#*+$=-&,0/=F$*00-,I"#5$1-$13/$

'*#&8*01&,/,F$13/$,/="#$0-=1$0*#$@/$'*"#1*"#/I$*#I$+-Q/,/I$13,-&53$Q*=1/$

,/I&01"-#H$D3/$(*,1$Q/"531$*#I$090+/$1"'/$*,/$(,-(/,1"/=$,/+*1/I$1-$13/$(*,1$I/="5#H$

%*,1$Q/"531$"=$*$0-,,/+*1"-#$1-$13/$="d/$-8$13/$(*,1$*#I$'*03"#/$,/P&",/IH$O=$Q-&+I$

@/$/S(/01/I$+-Q$(*,1$Q/"531=$,/P&",/$='*++/,$'*03"#/=$1-$8-,'$13/$(*,1H$:"'"+*,+9F$

090+/$1"'/$*+=-$,/I&0/=$0-=1$@9$+-Q/,"#5$13/$*'-&#1$-8$1"'/$13/$(*,1$'&=1$0--+$

@/8-,/$"1$"=$,/'-</I$8,-'$13/$'-+IH$D3/=/$1Q-$8*01-,=F$(*,1$Q/"531$*#I$090+/$1"'/F$

0*#$@/$-(1"'"d/I$@9$,/I&0"#5$Q*++$13"0N#/==$*#I$-</,*++$="d/H$$

?#/$-8$13/$'-=1$="5#"8"0*#1$0*("1*+$0-=1=$8-,$"#./01"-#$'-+I"#5$(+*=1"0=$"=$13/$

'-+I$8-,$13/$(*,1=H$D3/$'-+I=$0*#$,*#5/$8,-'$gCFBBB$1-$&(Q*,I=$-8$g\_FBBB$

I/(/#I"#5$-#$13/$0-'(+/S"19$-8$13/$(*,1=H$O$=/(*,*1/$0-=1$/=1"'*1"-#$(,-0/==$8-,$13/$

'-+I$Q*=$1*N/#$8,-'$13/$%*,1$6/="5#$X*#I@--NF$=//$O((/#I"S$%H$D3/$'-+I$0-=1$"=$

8-,'&+*1/I$*,-&#I$13/$(*,1$Q/"531F$13/$5/-'/1,"0$I"88"0&+19F$*#I$13/$#&'@/,$*#I$

(,-./01/I$*,/*$-8$13/$0*<"1"/=H$D-$N//($13/$0-=1$+-QF$(*,1=$3*I$1-$@/$I/="5#/I$"#$*$

='*++$="'(+/$'*##/,H$D3/$'-,/$0-'(+/S$5/-'/1,"/=$13*1$,/P&",/$(&++-&1=$*#I$-13/,$

*II"1"-#*+$(,-0/==/=$*II$5,/*1+9$1-$13/$0-=1$-8$(,-I&01"-#H$$

J*=/I$-#$13/$'/13-I=$-8$0-=1$/=1"'*1"-#$*=$=1*1/I$*@-</$*#I$iD3/$2&+/$-8$ZFj$

*$(,/+"'"#*,9$0-=1$0*#$@/$-@1*"#/IH$iD3/$2&+/$-8$Zj$=1*1/=$13*1$13/$8"#*+$&=/,$=*+/$

(,"0/$"=$8-&,$1"'/=$13/$(,-I&01"-#$0-=1H$D3"=$'*,N$&($-8$(,-I&01=$"=$-#+9$*$,-&53$

/=1"'*1/$1-$*00-&#1$8-,$(,-8"1$5*"#$@9$I"=1,"@&1-,=F$'*#&8*01&,/,=$*#I$-13/,$=1/(=$"#$

13/$(,-0/==$8,-'$(,-I&0/,$1-$0-#=&'/,H$D3/$8-++-Q"#5$1*@+/$"=$*$8"#*#0"*+$/=1"'*1/$

@,/*NI-Q#$8-,$<*,9"#5$(,-I&01"-#$,&#=F$13/$=*+/=$(,"0/$@*=/I$-#$iD3/$2&+/$-8$Zj$*#I$

13/$*01&*+$@"I$0-=1$8-,$(,-I&01"-#$*#I$*==/'@+9$-8$13/$!"#"$%&'(=H$O+=-$13/$

8-++-Q"#5$(+-1=$I/'-#=1,*1/$13/$,/+*1"-#=3"(=$-8$(,-I&01"-#$0-=1$(/,$&#"1$*#I$

=1*,1&($0-=1$8-,$13/$I"88/,"#5$(,-I&01"-#$="d/=H$

$

$
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!"#$%&N&K$7-=1$/=1"'*1"-#$-8$<*,"-&=$(,-I&01"-#$,&#=$&="#5$"#./01"-#$'-+I"#5$1/03#"P&/=H$
$

A3'426+/'*&?2*,&

:"d/$ ABBBB$ YBBBB$ ZBBBB$ _BBBB$ CBBBBB$ ABBBBB$

%,-I&01"-#$

7-=1$ gAHY\$ gCH\[$ gCHZ_$ gCHA[$ gBH]^$ gBH\C$

D-1*+$7-=1$ gZ\FZC_H[A$ g_AF[AYHZA$ g_\F]YCHAY$ g[YFBY^HBZ$ g]^FB\]HB]$ gCZCFC_[HC[$

$

$
0/123%&;=&K$%,-I&01"-#$0-=1$(/,$&#"1$*=$*$,/+*1"-#=3"($1-$(,-I&01"-#$="d/H$

$

$

$
0/123%&;B&K$R#"1"*+$0*("1*+$0-=1$(/,$(,-I&01"-#$,&#$8-,$"#./01"-#$'-+I"#5$'*#&8*01&,"#5H$

$

!"#""$

!"#%"$

!&#""$

!&#%"$

!'#""$

!'#%"$

"$ %""""$ &"""""$ &%""""$ '"""""$

"#
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!
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!+"("""$
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!&*"("""$

"$ %""""$ &"""""$ &%""""$ '"""""$

*4
51
,4
6!*
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./
!
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),-'$13/=/$"#1/,(,/1*1"-#=$"1$"=$=//#$13*1$13/$(,-I&01"-#$0-=1$(/,$&#"1$

I/0,/*=/=$/S(-#/#1"*++9$*=$13/$(,-I&01"-#$="d/$"#0,/*=/=H$D3/$"#"1"*+$0*("1*+$0-=1$

"#0,/*=/=$+"#/*,+9$Q"13$(,-I&01"-#$="d/H$$D3,-&53$iD3/$2&+/$-8$Zj$*#I$*$1*,5/1$=*+/=$

(,"0/$-8$g]HBB$(/,$&#"1$*#$"I/*+$(,-I&01"-#$="d/$@*=/I$-#$(,-I&01"-#$0-=1$*#I$0*("1*+$

0-=1$"=$*@-&1$\_FBBB$&#"1=H$$

)"#*++9F$13/$0-=1$1-$(,-I&0/$13/$!"#"$%&'(=$"=$@*=/I$-#$8-,/"5#$+*@-,$0-=1=H$

:"#0/$13/$0-=1$(/,$&#"1$"=$,*13/,$+-QF$"1$'*9$@/$8"#*#0"*++9$<"*@+/$1-$(,-I&0/$13/$(*,1=$

"#$13/$;#"1/I$:1*1/=H$J9$'*#&8*01&,"#5$13/$(*,1=$+-0*++9F$+/==$3*==+/$Q-&+I$-00&,$

8,-'$"'(-,1*1"-#$*#I$+*#5&*5/$@*,,"/,=H$

4</#$13-&53$*$!"#"$%&'($(,-1-19(/$Q*=$I/</+-(/I$*#I$8&++9$8&#01"-#*+$13/$

(,-./01$-</,*++$"=$#-1$<"*@+/$8-,$'*==$(,-I&01"-#H$)-,$=/</,*+$,/*=-#=$13"=$=/0-#I$

(,-1-19(/$Q"++$@/$*=$8*,$*=$13/$1/*'$Q"++$(&,=&/$13"=$"I/*H$)",=1F$13"=$(&'($Q3"+/$

=&00/==8&+$8-,$=-'/$=(-,1=$@*++=$"=$#-1$=&00/==8&+$8-,$*++H$D3/$(&'($Q-,N=$8-,$

<-++/9@*++=$I&/$1-$13/$+-Q$(,/==&,/=$,/P&",/I$8-,$13-=/F$3-Q/</,$#-1$8-,$13/$3"53/,K

(,/==&,/$@*++=H$D3/=/$@*++=$0-#=1"1&1/$13/$'*.-,"19$-8$13/$"#1/,/=1$'*,N/1H$6&/$1-$13/$

"#*@"+"19$1-$,/*03$13/=/$0&=1-'/,=F$13/$I/'*#I$*#I$I/=",/$8-,$13"=$(,-I&01$"=$

I,*'*1"0*++9$I/0,/*=/IH$U"13$13"=$I/0,/*=/$"#$'*,N/1$="d/F$13/$0*("1*+$,/P&",/I$1-$
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The goal of the project was to create a commercially competitive ball pump. 
Therefore, a very practical testing approach was taken for determining the performance 
of the pump. The pump was tested by several different users on different ball types. The 
time that it took to pump the ball was recorded as well as the users response to operating 
the pump. These pump times were then compared to the results from the computer model. 
The main result of the testing was determining that the maximum comfortable operating 
pressure of the Mini Pump is approximately 6-7 psi depending on the user. Most sports 
balls have recommended inflation pressures greater than 6 psi. The recommended 
inflation pressure of a volleyball is 3-4 psi. This is within the operation range of the Mini 
Pump. The Mini Pump can successfully inflate volleyballs from soft to firm within 15-20 
seconds. Figure __ summarizes recommended inflation pressures of common ball types 
and shows the Mini Pump’s operating region. 

 
0/123%&;C$h$2/0-''/#I/I$-(/,*1"#5$(,/==&,/=$-8$<*,"-&=$=(-,1=$@*++=$-</,+*"I$Q"13$13/$
-(/,*1"#5$,/5"-#$-8$13/$!"#"$%&'(H$

In general users were not satisfied with the pumping motion of the Mini Pump. As 
predicted, the torque required to operate the pump fluctuated with each revolution. This 
fluctuation proved to be not ergonomic. It created a choppy feeling not associated with 
commercial quality products. The static friction of the seal in the pump is significantly 
higher than the dynamic friction of the seal once the cylinder is in motion. Because of 
this, the pump is difficult to get going. At slow operating speeds were static friction 
becomes significant, the pump will often “stick”.$
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Excerpts from the following patents are included in the pages that follow: 

• Patent No. [FZB^F[C]$JC 

• %*1/#1$a-H$ABCCbBBY]\^]$OC 

• %*1/#1$a-H$_FACZFZ[A$ 

• %*1/#1$a-H$_FZ[\F[]Z$$ 
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k$6/=0,"(1"-#E$
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$$
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$ )2$h$0-#1*01$8-,0/$@/1Q//#$,*"+${$*11*03'/#1$(-"#1$e+@8f$

$ )-$h$8,"01"-#$8-,0/$8,-'$-K,"#5$8,"01"-#$e+@8f$

$ D$h$8-,P&/$-#$I,"<"#5$09+"#I/,$

$ |,$h$8,"01"-#$0-/88"0"/#1$@/1Q//#$,*"+$*#I$*11*03'/#1$(-"#1$

$

O==&'(1"-#=E$

• 7-&+-'@$8,"01"-#$

• !*==$-8$I,"</,${$("=1-#$*,/$='*++$eR${$'f$13/,/8-,/$I9#*'"0$/88/01=$Q"++$@/$

"5#-,/I$

$

:-+<"#5$13/$)J6b!O6$/P&*1"-#=$8-,$D$9"/+I=E$

$
Q3/,/$D$"=$13/$1-,P&/$,/P&",/I$1-$1&,#$13/$0,*#N$*==&'"#5$I9#*'"0$/88/01=$*,/$

#/5+"5"@+/$@/0*&=/$13/$'*==$-8$13/$("=1-#$*#I$I,"</,$*,/$='*++H$



 

G-1 

5HH%*4/^&M&b&D%K%$'HF%*+&'(&74%"$&M",&
]E2"+/'*&('3&A3%,,23%&

&

&

&



 

H-1 

5HH%*4/^&Y&b&>5!.58&)'4%&('3&5*"$L,/,&'(&Q"K%&
D3/K%*&D%,/1*&

&
k$%&'($%*,*'/1/,=$)"+/$

k$

k$7,/*1/I$@9$:1/(3/#$:0,&55=$-#$?01-@/,$CCF$ABCC$

k$

k$D3"=$8"+/$0-#1*"#=$13/$(*,*'/1/,=$+-*I/I$@9$13/$="'&+"#N$'-I/+F$

k$}69#*'"0!-I/+H'I+}$@/8-,/$13/$="'&+"#N$8"+/$"=$,&#H$O++$<*,"*@+/=$

k$"#$13"=$8"+/$*,/$5+-@*+$<*,"*@+/$&=/I$@9$-13/,$8&#01"-#=H$
$$

0+/*,$*++$
$$

5+-@*+$O$D$I$%*$%@"$V@$O,/*$2%!$'&$-</,+*9$'*==$R$)-$IV$
$$

O$t$HA_p$k$O'(+"1&I/$-8$Q*</F$"#03/=$

I$t$Cp$k$I"*'/1/,$-8$I,"</,F$"#03/=$

D$t$("uIp$k$(/,"-I$-8$Q*</F$"#03/=$

kO,/*$t$("uHA_ueCwe\b]ffvAp$k$*,/*$-8$("=1-#$8*0/F$"#vA$

kO,/*$t$("uHA_ueAweYbC[ffvAp$k$*,/*$-8$("=1-#$8*0/F$"#vA$

O,/*$t$("uHA_ueAfvAp$k$*,/*$-8$("=1-#$8*0/F$"#vA$

IV$t$O,/*uHCp$k$/S1,*$<-+&'/$"#$("=1-#$/</#$Q3/#$09+"#I/$"=$8&++9$0-'(,/==/IF$"#vY$
$$

k$)+&"I=$R#8-$

%*$t$CZH\p$k$*1'-=(3/,"0$(,/==&,/F$(="*$

%@"$t$Bp$k$"#"1"*+$"#8+*1"-#$(,/==&,/$-8$@*++F$(="5$

V@$t$YYBp$k$<-+&'/$-8$13/$@*++F$"#vY$
$$

'*==$t$BHBBCB]\]p$k$'*==$-8$("=1-#F$=+&5=$

R$t$BHBAp$k$"#/,1"*$-8$0,*#NF$+@u"#vA$
$$

'*==$t$'*==bCAp$k$=+"#03/=$

R$t$RbY][HZp$k$"#/,1"*$-8$0,*#NF$+@u"#u=/0vA$
$$

'&$t$HC_p$k$8,"01"-#$0-/88"0"/#1$@/1Q//#$=+"I/,$*#I$1,*0NF$&#"1+/==$

)-$t$Ap$k$I9#*'"0$8,"01"-#$8-,0/$0*&=/I$@9$13/$-K,"#5F$+@$

$$$$$$$$k$=//$13/$%*,N/,$?K,"#5$3*#I@--N$(CCYKCC_$1-$0*+0&+*1/$13"=$
$$

-</,+*9$t$CBp$
$$

k$;=/8&+$2/8/,/#0/$6*1*E$

k$

k$

k$J*++$$$$$$~$%,/==&,/$e("=5f$$~$V-+&'/$e"#vYf$

k$KKKKKKKKKK~KKKKKKKKKKKKKKKKKK~KKKKKKKKKKKKKKK$

k$)--1@*++$$~$CAH_KCYH_$$$$$$$$~$AYB$

k$:-00/,@*++~$^KC_$$$$$$$$$$$$$~$YYBKY_B$

k$J*=N/1@*++~$\H_K]H_$$$$$$$$$$~$ZCBKZYB$

k$V-++/9@*++~$AH_KZ$$$$$$$$$$$$~$YAB$

k$KKKKKKKKKK~KKKKKKKKKKKKKKKKKK~KKKKKKKKKKKKKKK$

k$O<5$$$$$$$~$]H_$$$$$$$$$$$$$$~$YYB$

&
8&#01"-#$9$t$Q*</(*13eSf$

$$

k$Q*</(*13$8&#01"-#$

k$



 

H-2 

k$7,/*1/I$@9$:1/(3/#$:0,&55=$-#$?01-@/,$CCF$ABCC$

k$

k$D3"=$8&#0"1-#$I/8"#/=$13/$(*13$-8$13/$Q*</H$)-,$*#9$5"</#$"#(&1F$S$

k$13/,/$'&=1$@/$-#+9$-#/$-&1(&1H$D3/$-#+9$<*,"*@+/=$13*1$*,/$8"S/I$*1$13/$

k$"#(&1$S$*#I$13/$-&1(&1$9H$D3/$&=/,$'*9$I/8"#/$13/$8&#01"-#$"#$*#9$'*##/,H$

k$

k$O$"=$*((+"1&I/$-8$=+"I/$Q*</F$"#03/=$

k$D$"=$(/,"-I$-8$=+"I/$Q*</F$"#03/=$

k$S$"=$(-="1"-#$*+-#5$=+"I/F$"#03/=$

k$9$"=$13/$</,1"0*+$(-="1"-#$e9tB$"=$8&++9$0-'(,/==/IfF$"#03/=$
$$

5+-@*+$O$D$
$$

St$S$K$Du8+--,eSbDfp$k$8"#I$13/$(-="1"-#$Q"13"#$13"=$090+/$-8$13/$Q*</$

(/,0/#1$t$H\_p$k$(/,0/#1$-8$Q*</$-#$13/$0-'(,/=="-#$=1,-N/$
$$

"8$S$mt$e(/,0/#1uDf$

$$$$D�/$t$e(/,0/#1uDfuAp$

$$$$S$t$Sp$

$$$$(3"$t$Bp$

/+=/$

$$$$D�/$t$eeCK(/,0/#1fuDfuAp$

$$$$S$t$S$K$e(/,0/#1uDfp$

$$$$(3"$t$("p$

/#I$
$$

Q$t$Au("bD�/p$
$$

9$t$Ou0-=eQuS$w$(3"fp$
$$

/#I$

$

k$%-=1:"'&+"#N$69#*'"0$!-I/+$

k$

k$7,/*1/I$@9$:1/(3/#$:0,&55=$-#$?01-@/,$CCF$ABCC$

k$

k$D3"=$8"+/$"=$0*++/I$@9$13/$="'&+"#N$'-I/+F$}69#*'"0!-I/+H'I+}$*81/,$

k$"1$0-'(+/1/=$"1=$="'&+*1"-#H$D3"=$8"+/$&=/=$13/$"#8-,'*1"-#$(*==/I$@9$

k$13/$*,,*9F$="'-&1F$1-$8"#"=3$13/$(&'($0*+0&+*1"-#=H$D3/$'*"#$-&1(&1$-8$

k$13"=$(,-5,*'$"=$13/$1-,P&/$,/P&",/I$1-$1&,#$13/$0,*#N$*=$*$8&#01"-#$-8$

k$1"'/H$

k$

k$D3/$"#(&1$*,,*9$1-$13"=$8&#01"-#$0-'/=$8,-'$,&##"#5$13/$="'&+"#N$'-I/+$

k$69#*'"0!-I/+H'I+F$13/$"#(&1$*,,*9$"=$13/$8-++-Q"#5E$

k$

k$="'-&1$t$q1FSF9F9IF9IIF@/1*F@/1*IF@/1*IIr$

k$

k$CK$1$"=$1"'/F$=/0$

k$AK$S$"=$(-="1"-#F$"#$

k$YK$9$"=$</,1"0*+$(-="1"-#$e9tB$"=$8&++9$0-'(,/==/IfF$"#$

k$ZK$9I$"=$</,1"0*+$</+-0"19$e9Iw$"=$&(fF$"#b=/0$

k$_K$9II$"=$</,1"0*+$*00/+/,*1"-#$e9IIw$"=$&(fF$"#b=/0vA$

k$[K$@/1*$"=$*#5&+*,$(-="1"-#$-8$0,*#NF$,/<$

k$\K$@/1*I$"=$*#5&+*,$</+-0"19$-8$0,*#NF$,/<b=/0$

k$]K$@/1*II$"=$*#5&+*,$*00/+/,*1"-#$-8$0,*#NF$,/<b=/0vA$

k$

k$'*=1/,$t$q1FSF9F9IF9IIF@/1*F@/1*IF@/1*IIF%F%@*++FDFD8r$



 

H-3 

k$

k$^K$$%$"=$(,/==&,/$"#="I/$13/$09+"#I/,F$(="*$

k$CBK$%@*++$"=$(,/==&,/$"#="I/$13/$@*++F$(="*$

k$CCK$D$"=$1-,P&/$1-$1&,#$13/$0,*#N$Q"13-&1$8,"01"-#F$"#u+@$

k$CAK$D$"=$1-,P&/$1-$1&,#$13/$0,*#N$Q"13$8,"01"-#F$"#u+@$
$$

5+-@*+$O$O,/*$D$I$%*$V@$Q$V@$2%!$'&$%<$S<$<*+</$=1/($="'-&1$%@"$-</,+*9$'*==$R$'*S9$)-$
$$

k$,/+-0*1/$="'-&1$*,,*9$"#1-$13/$'*=1/,$*,,*9$

'*=1/,$t$d/,-=e+/#513e="'-&1fFCAfp$

'*=1/,eEFCf$t$="'-&1eEFCfp$k$1F$=/0$

'*=1/,eEFAf$t$="'-&1eEFAfp$k$SF$"#$

'*=1/,eEFYf$t$="'-&1eEFYfp$k$9F$"#$

'*=1/,eEFZf$t$="'-&1eEFZfp$k$9IF$"#b=/0$

'*=1/,eEF_f$t$="'-&1eEF_fp$k$9IIF$"#b=/0vA$

'*=1/,eEF[f$t$="'-&1eEF[fp$k$@/1*F$,/<$

'*=1/,eEF\f$t$="'-&1eEF\fp$k$@/1*IF$,/<b=/0$

'*=1/,eEF]f$t$="'-&1eEF]fp$k$@/1*IIF$,/<b=/0vA$
$$

Q$t$Au("bDp$k$(/,"-I$

'*S8"#I$t$'*Se'*=1/,FqrFCfp$k$8"#I=$13/$'*S"'&'$(-="1"-#$-#$13/$Q*</F$"#$

'*S9$t$'*S8"#IeYfp$k$5/1=$'*S$(-="1"-#$8-,$</01-,$-8$'*S/=$
$$

k$0-#</,="-#=$1-$(="*$

%@"$t$%@"$w$%*p$
$$

%<$t$Bp$k$"#"1"*+"d/$<*+</$-(/#"#5$(,/==&,/$

S<$t$Bp$k$"#"1"*+"d/$<*+</$-(/#"#5$(-="1"-#$

<*+</$t$Bp$k$0+-=/$<*+</$

),$t$d/,-=eCF+/#513e'*=1/,ffp$k$"#"1"*+"d/$8-,0/$*,,*9$
$$

'*=1/,eCFCBf$t$%@"p$k$=/1$"#"1"*+$@*++$(,/==&,/$

'*=1/,eCF^f$t$%*p$k$=/1$"#"1"*+$(&'($(,/==&,/$
$$

k$Q"13-&1$8,"01"-#$,&#$

8-,$"$t$AE+/#513e'*=1/,f$

$$$$13/1*$t$0-#1*01*#5+/e'*=1/,e"FAffp$

$$$$%,/==$t$(,/==&,/8&#0e'*=1/,e"FEfF'*=1/,e"KCFEffp$k$8"#I$0&,,/#1$(,/==&,/$

$$$$'*=1/,e"F^f$t$%,/==eCfp$k$(,/==&,/$"#="I/$13/$09+"#I/,F$(="*$

$$$$'*=1/,e"FCBf$t$%,/==eAfp$k$(,/==&,/$"#="I/$13/$@*++F$(="*$
$$$$$

$$$$),e"f$t$eeKe'*=1/,e"F^fK%*fuO,/*fwe'*==u'*=1/,e"F_fffbe="#e13/1*ffp$k$'*5#"1&I/$-8$),$

$$$$'*=1/,e"FCCf$t$),e"fuIue0-=e13/1*$w$("ffbAp$k$1-,P&/$1-$1&,#$0,*#NF$"#u+@$

/#I$
$$

),A$t$d/,-=eCF+/#513e'*=1/,ffp$k$"#"1"*+"d/$8-,0/$*,,*9$
$$

k$(,/==&,/=$*,/$13/$=*'/$8-,$@-13$,&#=H$(,/==&,/$3*=$*+,/*I9$@//#$Q,"11/#$

k$1-$13/$*,,*9H$
$$

k$Q"13$8,"01"-#$,&#$

8-,$"$t$AE+/#513e'*=1/,f$

$$$$13/1*$t$0-#1*01*#5+/e'*=1/,e"FAffp$

$$$$$

$$$$"8$'*=1/,e"FZf$m$B$k$"8$13/$09+"#I/,$"=$"#$0-'(,/=="-#$=1,-N/$

$$$$$$$$),Ae"f$t$eeKe'*=1/,e"F^fK%*fuO,/*f$K$)-$w$e'*==u'*=1/,e"F_fffbe="#e13/1*f$w$'&u="#e13/1*$K$H_u("ffp$

$$$$$$$$'*=1/,e"FCAf$t$e),Ae"fuIue0-=e13/1*$w$("f$w$'&u0-=e13/1*$w$H_u("ffbeAffweRu'*=1/,e"F]fuAu("fp$

$$$$/+=/$k$"8$13/$09+"#I/,$"=$"#$13/$/S(*#="-#$=1,-N/$

$$$$$$$$),Ae"f$t$eeKe'*=1/,e"F^fK%*fuO,/*f$w$)-$w$e'*==u'*=1/,e"F_fffbe="#e13/1*f$K$'&u="#e13/1*$K$H_u("ffp$



 

H-4 

$$$$$$$$'*=1/,e"FCAf$t$e),Ae"fuIue0-=e13/1*$w$("f$K$'&u0-=e13/1*$w$H_u("ffbeAffweRu'*=1/,e"F]fuAu("fp$

$$$$/#I$

/#I$
$$

k$?&1(&1$%+-1=$

(+-1e'*=1/,eEFCfF'*=1/,eEFCCfF'*=1/,eEFCfF'*=1/,eEFCAffp$

S+*@/+esD"'/F$1$e=/0fsfp$

9+*@/+esD-,P&/F$D$e"#u+@fsfp$

3-+I$-#$

(+-1e'*=1/,eEFCfF'*=1/,eEFYfFsKK@+*0Nsfp$

%@*++5$t$'*=1/,eEFCBf$K$%*p$

(+-1e'*=1/,eEFCfF%@*++5fp$

+/5/#IesD-,P&/$7&,</$Qb-$),"01"-#sFsD-,P&/$7&,</$Qb$),"01"-#sFsD,*0N$?</,+*9sFsJ*++$%,/==&,/F$(="5sfp$

3-+I$-88$

$

8&#01"-#$*#5+/$t$0-#1*01*#5+/eSf$
$$

k$Ra%;D$"=$(-="1"-#$SF$"#03/=$

k$

k$0-#1*01*#5+/$8&#01"-#$

k$

k$7,/*1/I$@9$:1/(3/#$:0,&55=$-#$?01-@/,$CCF$ABCC$

k$

k$D3"=$(,-5,*'$8"#I=$13/$*#5+/$(/,(/#I"0&+*,$1-$*$(*13$5"</#$"#$13/$

k$8&#01"-#$8"+/$}Q*</(*13}H$R1$I-/=$13"=$@9$1*N"#5$13/$#/5*1"</$,/0"(,-0*+$

k$-8$13/$=+-(/$-8$}Q*</(*13}$*#I$13/#$1*N"#5$13/$*,01*#$-8$,/=&+1H$

k$
$$

IS$t$HBBCp$k$1"#9$I/,"<*1"</$=+"0/$
$$

SC$t$Q*</(*13eSwISfp$

SA$t$Q*</(*13eSKISfp$

I8IS$t$eSCKSAfbeAuISfp$k$*((,-S"'*1/$I/,"<*1"</$*,-&#I$S$
$$

k$*1*#$-8$#/5*1"</$"#</,=/$-8$=+-(/$"=$13/$+"#/$(/,(/#I"0&+*,$1-$13/$Q*</$

k$(*13H$"8$=1*1/'/#1$0-,,/01=$=-+&1"-#$1-$*00-&#1$8-,$0-'(,/=="-#$*#I$

k$/S(*#="-#$=1,-N/=H$
$$

"8$I8IS$m$B$$$$$k$0-'(,/=="-#$=1,-N/$

$$$$*#5+/$t$*1*#eKCbI8ISf$K$("p$

/+=/$$$$$$$$$$$$k$/S(*#="-#$=1,-N/$

$$$$*#5+/$t$*1*#eKCbI8ISf$w$("p$

/#I$
$$

k$?;D%;D$"=$"#$,*I"*#=$
$$

/#I$

$

8&#01"-#$%,/==&,/$t$(,/==&,/8&#0e#-QF(*=1f$
$$

k$:"I/Q"#I/,$%,/==&,/$%,-5,*'$

k$

k$7,/*1/I$@9$:1/(3/#$:0,&55=$-#$?01-@/,$CCF$ABCC$

k$

k$D3"=$(,-5,*'$0*+0&+*1/=$13/$(,/==&,/$"#="I/$13/$09+"#I/,$*#I$@*++$*=$*$

k$8&#01"-#$-8$13/$03*#5"#5$<-+&'/$Q"13"#$13/$09+"#I/,H$D3/$8+&"I$"=$

k$*==&'/I$1-$@/3*</$*=$*#$"I/*+$5*=H$e%Vt#2Df$

k$



 

H-5 

k$%@*++$"=$13/$(,/==&,/$"#="I/$13/$@*++F$(="*$

k$%(&'($"=$13/$(,/==&,/$"#=I"/$13/$(&'(F$(="*$

k$9$"=$13/$</,1"0*+$(-="1"-#$-8$13/$("=1-#$e9tB$"=$8&++9$0-'(,/==/IfF$"#$

k$9I$"=$13/$</+-0"19$-8$13/$("=1-#$e9Iw$"=$&(fF$"#b=/0$

k$O,/*$"=$13/$("=1-#$*,/*F$"#vA$

k$%*$"=$*1'-=(3/,"0$(,/==&,/F$(="*$

k$V@$"=$13/$<-+&'/$-8$13/$@*++F$"#vY$

k$%<$"=$13/$(,/==&,/$*1$<*+</$-(/#"#5F$(="*$

k$S<$"=$13/$(-="1"-#$*1$<*+</$-(/#"#5F$"#$

k$IV$"=$13/$/S1,*$<-+&'/$"#$13/$("=1-#$/</#$Q3/#$8&++9$0-'(,/==/IF$"#vY$

k$<*+</$"=$=1*1/$-8$<*+</F$eBt-(/#FCt0+-=/If$
$$

5+-@*+$O,/*$%*$V@$%<$S<$<*+</$'*S9$IV$
$$

%@*++$t$(*=1eCFCBfp$

%(&'($t$(*=1eCF^fp$

9$t$#-QeCFYfp$

9I$t$#-QeCFZfp$

S$t$#-QeCFAfp$
$$

%@#$t$%@*++p$

%#$t$%(&'(p$
$$

"8e%@#$m$%#f${{$e<*+</$Ät$Cfk$"8$(,/==&,/$"#$@*++$"=$5,/*1/,$13*#$"#$09+"#I/,$e<*+</$0+-=/If$

$$$$<*+</$t$Cp$k$0+-=/$<*+</$

$$$$%<$t$%@#p$k$,/=/1$<*+</$-(/#"#5$(*,*'/1/,=$

$$$$S<$t$Sp$

/#I$
$$

"8e9I$m$Bf$k$"8$13/$("=1-#$"=$"#$*$0-(,/=="-#$=1-N/$

$$$$"8$<*+</$tt$B$k$"8$13/$<*+</$"=$0+-=/I$

$$$$$$$$V-$t$'*S9uO,/*$w$IVp$k$8&++9$-(/#$<-+&'/$-8$09+"#I/,F$"#vY$

$$$$$$$$V#$t$Q*</(*13eSfuO,/*$w$IVp$k$0&,,/#1$<-+&'/$"#$09+"#I/,F$"#vY$

$$$$$$$$%#$t$%*uV-bV#p$k$0&,,/#1$(,/==&,/$"#$13/$09+"#I/,F$(="*$

$$$$/+=/"8$<*+</$tt$C$k$"8$13/$<*+</$"=$-(/#$

$$$$$$$$V@-$t$V@$w$O,/*uQ*</(*13eS<f$w$IVp$k$<-+&'/$-8$@*++$*#I$09+"#I/,$*1$<*+</$-(/#F$"#vY$

$$$$$$$$V@#$t$V@$w$O,/*uQ*</(*13eSf$w$IVp$k$<-+&'/$-8$@*++$*#I$09+"#I/,$#-QF$"#vY$

$$$$$$$$%#$t$%<uV@-bV@#p$k$(,/==&,/$"#="I/$09+"#I/,$*#I$@*++F$(="*$

$$$$/#I$

/+=/$k$"8$13/$("=1-#$"=$"#$/S(*#="-#$=1,-N/$

$$$$%#$t$%*p$k$(,/==&,/$"#="I/$09+"#I/,F$(="*$

$$$$<*+</$t$Bp$k$0+-=/$13/$<*+</$

$$$$%<$t$Bp$k$,/=/1$<*+</$-(/#"#5$(*,*'/1/,=$

$$$$S<$t$Bp$

/#I$
$$

%,/==&,/eCf$t$%#p$k$,/1&,#$(,/==&,/$"#="I/$13/$(&'(F$(="*$

"8$<*+</$tt$C$k$"8$13/$<*+</$Q*=$-(/#$

$$$$%,/==&,/eAf$t$%#p$k$(,/==&,/$"#="I/$@*++$/P&*+=$(,/==&,/$"#="I/$09+"#I/,$

/+=/$k$"8$<*+</$Q*=$0+-=/I$

$$$$%,/==&,/eAf$t$%@*++p$k$@*++$(,/==&,/$,/'*"#=$&#03*#5/I$

/#I$
$$

/#I$k$/#I$8&#01"-#$
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5HH%*4/^&7&b&G/F2$/*9&>'4%$&('3&5*"$L,/,&'(&Q"K%&
D3/K%*&D%,/1*&

&
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5HH%*4/^&d&b&X2+H2+&0/123%,&(3'F&>5!.58&Q"K%&
D%,/1*&G/F2$"+/'*&

$
0/123%&dW:$h$;#'-I"8"/I$I,"</,$Q*</$*01"#5$*5*"#=1$*$@*++$(,/==&,/$-8$_$(="H$

$
0/123%&dW;$h$!-I"8"/I$I,"</,$Q*</$Q"13$\_k$-8$13/$=1,-N/$"#$13/$0-'(,/=="-#$=1*5/H$:*'/$
0-#I"1"-#=$*=$"#$8"5&,/$LKCF$Q"13$*$YBk$,/I&01"-#$"#$,/P&",/I$"#(&1$1-,P&/H&

 
$
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5HH%*4/^&e&b&GH3/*1&5/4%4&D%,/1*&5*"$L,/, 
 

 
 

0/123%&eW:$h$%+-1$-8$0,*#N$*#5+/$<=H$"#(&1$1-,P&/H 
 

 
0/123%&eW;$h$:(,"#5$,/=(-#=/$5,*(3$*##-1*1/I$Q"13$"'(-,1*#1$<*+&/=H 

 
 
 
 
 
 
 



 

K-2 

!"#$%&eW:$h$7-'(*,"=-#$03*,1=$8-,$<*,9"#5$(,/+-*I=$*#I$=(,"#5$=1"88#/==l=H$2/=(-#=/$1"'/=$*,/$
5"</#$"#$=/0-#I=H$:(,"#5$8-,0/$"=$5"</#$"#$(-&#I=H 

 
2/=(-#=/$D"'/$*=$)&#01"-#$-8$:(,"#5$7-#=1*#1$*#I$%,/+-*I$

%,/+-*I$e"#f$

$$ BHA_$ BH_$ BH\_$ C$ CHA_$ CH_$

C$ BHA[\_$ BHAAA$ BHAC]Y$ BHAC_\$ BHC\Y\$ BHC\AA$

CH_$ BHAC]Y$ BHACZ\$ BHC\AA$ BHC\B_$ BHC[_]$ BHC[B\$

A$ BHACY\$ BHC\C$ BHC[_]$ BHC_^A$ BHC_ZY$ BHC_B_$

AH_$ BHC\C$ BHC[Z$ BHC_[[$ BHC_CZ$ BHCB\_$ BHCBZZ$

Y$ BHC[_]$ BHC_[[$ BHC_B_$ BHCB[A$ BHCBA^$ BHCBBZ$

YH_$ BHC_^A$ BHC_CZ$ BHCB[A$ BHCBAZ$ BHB^^[$ BHB^\Z$

M
$e
+@
8b
"#
f$

Z$ BHC_ZY$ BHCZ\_$ BHCBA^$ BHB^^[$ BHB^\A$ BHB^_Y$

$ $ $ $ $ $ $ $

)-,0/$-#$%"=1-#$*=$)&#01"-#$-8$:(,"#5$7-#=1*#1$*#I$%,/+-*I$

%,/+-*I$e"#f$

$$ BHA_$ BH_$ BH\_$ C$ CHA_$ CH_$

C$ C$ CHA_$ CH_$ CH\_$ A$ AHA_$

CH_$ CH_$ CH]\_$ AHA_$ AH[A_$ Y$ YHY\_$

A$ A$ AH_$ Y$ YH_$ Z$ ZH_$

AH_$ AH_$ YHCA_$ YH\_$ ZHY\_$ _$ _H[A_$

Y$ Y$ YH\_$ ZH_$ _HA_$ [$ [H\_$

YH_$ YH_$ ZHY\_$ _HA_$ [HCA_$ \$ \H]\_$

M
$e
+@
8b
"#
f$

Z$ Z$ _$ [$ \$ ]$ ^$
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5HH%*4/^&.&b&)3"*9&!'3E2%&)"$62$"+/'*, 
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5HH%*4/^&>&b&03/6+/'*&!%,+&)"$62$"+/'*, 
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5HH%*4/^&f&b&8%"F&8%*4/*1&)"$62$"+/'* 
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G+3%,,&5*"$L,/,&'*&A%1,&('3&D%,/1*&J;- 
 

 



 

O-1 

5HH%*4/^&X&b&ZW3/*1&)'FH3%,,/'*&!%,+ 

$
0/123%&ggW:$h$O((*,*1&=$I"*5,*'$=3-Q"#5$8-,0/=F$(,/==&,/=$*#I$0--,I"#*1/$=9=1/'$-8$13/$1/=1H$

& RI/*+$5*=$+*Q$Q*=$&=/I$1-$I/</+-($13/$8-++-Q"#5$,/+*1"-#=3"($@/1Q//#$13/$I"=(+*0/'/#1$-8$

13/$09+"#I/,$*#I$13/$(,/==&,/$"#="I/$13/$09+"#I/,H$

$ $ $

Q3/,/$B+$t$"#"1"*+$(,/==&,/$e(="*f$
$ $ $ $ $ $ $$$$$$$$$$$$$BO$$t$8"#*+$(,/==&,/$e(="*f$
( ( ( ( ( ( (((((((((((((T+(t$"#"1"*+$<-+&'/$e"#Yf$
( ( ( ( ( ( (((((((((((((TO$t$8"#*+$<-+&'/$e"#Yf$

$

$$ $ $ Q3/,/$$ $*#I$ $

$ $ $ $ $ $ Q3/,/$ t$8"#*+$(,/==&,/$e(="5f$

$ $ $ $ $ $ $$$$$$$$$$$$$ $t$*1'-=(3/,"0$(,/==&,/$e(="*f$

$

$ $ $ $ $ e/P#$��HCf$

Q3/,/$8-,$13/$09+"#I/,$-#$13/$(&'(F$13/$<-+&'/=$0*#$@/$I/=0,"@/I$@9E$

$ $ *#I$$ $

Q3/,/$3$t$"##/,$I"*'H$-8$13/$09+"#I/,$e"#f$
$ $ $ $ $$$$$$$$$$$$$$ $ $$$$$$$$$$$$$"$t$@-,/$-8$13/$09+"#I/,$e"#f$
( ( ( ( ((((((((((((( ( (((((((((((((UV$t$03*#5/$"#$3/"531$-8$13/$09+"#I/,$e"#f$

$

=&@=1"1&1"#5$13/$*@-</$/P&*1"-#=$"#1-$/P&*1"-#$��HC$9"/+I=E$

$$ $ $ $ e/P&$��HAf&



 

P-1 

5HH%*4/^&A&b&)',+&],+/F"+/'* 
 

)',+&],+/F"+/'*&('3&NBhRRR&T*/+,&

74#14863+! *4+3! *961)%3#! *4+3!:$5! ;#1<3#! *#4)=! "3>!0,4)%! ?64)%!

,-./0$12/3-$4!5678$ "#9%$ "#9%$ "#9%$ "#9%$ "#9%$ "#9%$ "#9%$

1:2;$<-/=>;$4=8$ ?&#"'$ 9#")$ 9#")$ +#'?$ *#*+$ &#&@$ '#'9$

A:;-2/:6$B/-6C$4D8$ "#@%$ "#@%$ "#@%$ "#@%$ "#@%$ "#@%$ "#@%$

E00F:6$12GCF3;/G0$4H:2;.8$ 9%("""$ 9%("""$ 9%("""$ 9%("""$ 9%("""$ &%"("""$ 9%("""$

I:7G2$4!5>8$ *#%"$ *#%"$ *#%"$ *#%"$ *#%"$ *#%"$ *#%"$

JK36-$L/M-$4.8$ ?"#""$ '"#""$ '"#""$ &+#""$ '"#""$ &+#""$ &+#""$

A:3>/0-$N;/6/;K$4D8$ "#+%$ "#+%$ "#+%$ "#+%$ "#+%$ "#+%$ "#+%$

12G3-..$B/-6C$4D8$ "#@%$ "#@%$ "#@%$ "#@%$ "#@%$ "#@%$ "#@%$

OFM7-2$GP$J:Q/;/-.$ )#""$ )#""$ )#""$ *#""$ *#""$ +#""$ )#""$

RGF2.5B-:2$A:3>/0-$/.$EQ:/6:76-$ *("""$ *("""$ *("""$ *("""$ *("""$ *("""$ *("""$

AG6C/0=$A:3>/0-$JG.;$4!8$ &&"("""$ &&"("""$ &&"("""$ &&"("""$ &&"("""$ &&"("""$ &&"("""$

S/2-3;$T0Q-.;M-0;($ST$4!8$ &*%("""$ &*%("""$ &*%("""$ &*%("""$ &*%("""$ &*%("""$ &*%("""$

E66G3:;-C$S/2-3;$T0Q-.;($EST$4!5>8$ '9#%"$ '9#%"$ '9#%"$ '9#%"$ '9#%"$ '9#%"$ '9#%"$

UQ-2>-:C$4!5>8$ &)#%*$ &)#%*$ &)#%*$ &)#%*$ &)#%*$ &)#%*$ &)#%*$

A:/0;-0:03-$4!5>8$ '#9%$ '#9%$ '#9%$ '#9%$ '#9%$ '#9%$ '#9%$

L:V-.WS-H2-3/:;/G0$4!5>8$ ?#?"$ ?#?"$ ?#?"$ ?#?"$ ?#?"$ ?#?"$ ?#?"$

N;/6/;/-.$4!5>8$ '#9%$ '#9%$ '#9%$ '#9%$ '#9%$ '#9%$ '#9%$

X-66/0=$YVH-0.-.$4D8$ "#&"$ "#&"$ "#&"$ "#&"$ "#&"$ "#&"$ "#&"$

,-;F20$G0$T0Q-.;M-0;$4,UT8$ "#'"$ "#'"$ "#'"$ "#'"$ "#'"$ "#'"$ "#'"$

AG6C$JG.;$4!8$ &'("""$ 9(%""$ 9(%""$ %("""$ %("""$ %("""$ &"("""$

AG6C$E2MG;/Z:;/G0$4!5&"""8$ &*"#""$ &""#""$ &""#""$ **#*9$ **#*9$ ??#??$ &??#??$

[$ '@#+*$ '@#+*$ '@#+*$ '@#+*$ '@#+*$ '@#+*$ '@#+*$

RGF26K$A:3>/0-$,:;-$4!5>8$ )*#"9$ )*#"9$ )*#"9$ )*#"9$ )*#"9$ )*#"9$ )*#"9$

J:H:3/;K5B-:25AG6C$ '(?'%(*""$ ?()++()""$ ?()++()""$ %(+&)("""$ %('?'(*""$ 9(9%'("""$ ?(+9*("""$

1GF0C.5B-:25AG6C$ %(?@)$ &('')$ &('')$ &()?&$ &(&*'$ )&)$ ?@%$

A:;-2/:6$JG.;$4!5&"""8$ %?#@)$ &'#')$ &'#')$ &)#?&$ &&#*'$ '#"9$ ?#@%$

12G3-../0=$JG.;$4!5&"""8$ ''#9&$ &%#&)$ &%#&)$ @#"+$ &"#"@$ *#+&$ &?#*'$

A/66$JG.;$4!5&"""8$ 9*#*%$ '9#?+$ '9#?+$ '?#?@$ '&#9&$ +#++$ &9#%9$

JG.;$GP$X:6-.$4!5&"""8$ +*#%+$ ?&#*?$ ?&#*?$ '*#*)$ ')#+@$ &"#)%$ '"#*@$

12GP/;$G0$\/V-C$T0Q-.;M-0;$4!5&"""8$ '&#'+$ &)#&@$ &)#&@$ +#%&$ @#)*$ *#?@$ &'#99$

12GP/;$G0$<G2]/0=$J:H/;:6$4!5&"""8$ %#&&$ &#+?$ &#+?$ &#%*$ &#)%$ "#%@$ &#&9$

LG;:6$12GP/;$4!5&"""8$ '*#?@$ &*#"'$ &*#"'$ &"#"9$ &"#@&$ *#@+$ &?#@)$

X-66/0=$12/3-$4!5&"""8$ &&'#@+$ )9#*%$ )9#*%$ ?*#9'$ ?%#9@$ &9#)?$ ?)#*?$

N.-2^.$12/3-$4!5&"""8$ '9'#@+$ &)9#*%$ &)9#*%$ &"?#?+$ &"'#)*$ %"#9*$ &*9#@9$

$ $ $ $ $ $ $ $

$ $ $ $ $ $ $ $

LG;:6$A:0FP:3;F2-2$
4!5&"""8$

!@@'#+)$ $ $ $ $ $ $

'$_:6Q-.$4!5&"""8$ !&""#""$ $ $ $ $ $ $

`2/0=$4!5&"""8$ !9"#""$ $ $ $ $ $ $

E..-M76K$JG.;$4!5&"""8$ !9"#""$ $ $ $ $ $ $

LG;:6$JG.;$4!5&8$ !&#'?$ $ $ $ $ $ $

S/.;2/7F;/G0$X:6-.$12/3-$4!5&8$ !)#@?$ $ $ $ $ $ $

J:H/;:6$JG.;$4!8$ !@'()*?#&+$ $ $ $ $ $ $
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@$6%!*$+,!A+,1B4,3!C4',$#+!

LG;:6$1:2;$
<-/=>;.$

4=8$
\:3;G2$
E$

a-GM-;2K$
S/PP/3F6;K$ \:3;G2$b$

OFM7-2$
GP$

J:Q/;/-.$ \:3;G2$J$

J:Q/;/-.$
12Gc-3;-C$
E2-:$4/0d'8$ \:3;G2$S$

e'@$ &$ X/MH6-$ &$ &$ &$ )$ &$
?"f&&@$ ?$ '$ '$ +$ ?$
&'"f'?@$ %$ AGC-2:;-$ ?$ )$ ?$ &*$ %$
')"f)9@$ +$ +$ )$ ?'$ +$
g)+"$ &"$ JGMH6-V$ %$ &'$ %$ *)$ &"$

&*$ *$ &'+$ &'$
')$ 9$ '%"$ &)$
?'$ +$

$$ *)$ @$ $$
\:3;G2$Eh$S-.32/7-.$;>-$PF66$.>G;$./Z-$G2$;G;:6$i-/=>;$GP$;>-$H:2;.$
\:3;G2$bh$S-.32/7-.$;>-$MG6C$3G0P/=F2:;/G0$:0C$3>:2:3;-2/.;/3.$
\:3;G2$Jh$b:.-C$G0$;>-$0FM7-2$GP$3:Q/;/-.$/0$;>-$MG6C$
\:3;G2$Sh$b:.-C$G0$;>-$;G;:6$H2Gc-3;-C$:2-:$GP$;>-$3:Q/;/-.$

:$,46!@$6%!*$+,!C4',$#+!D!E!F!G!F!*!F!;!
$ $ $ $ $ $ $ $

$
@$6%!*$+,!H!:$,46!@$6%!

C4',$#+! $ $ $ $ $

$

AG6C$
JG.;$

\:3;G2.$
AG6C$JG.;$SG66:2.$

4!8$$ $ $ $ $ $
$ )f%$ e%("""$ $ $ $ $ $
$ *f+$ %("""f&"("""$ $ $ $ $ $
$ @f&&$ &"("""f'"("""$ $ $ $ $ $
$ &'f&)$ '"("""f?"("""$ $ $ $ $ $
$ &%f&9$ ?"("""f)"("""$ $ $ $ $ $
$ &+f'"$ )"("""f%"("""$ $ $ $ $ $
$ '&f'?$ %"("""f9%("""$ $ $ $ $ $
$ ')fNH$ 9%("""fNH$ $ $ $ $ $
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5

3

2

4

1

CKD BY:  INIT:  INIT:  

5 4 3 2 1

TOLERANCE:  

DATE:  1/10/12

NEXT ASSY: SCALE:  1 : 1

UNITS:  INCHES

DWG #:  PA01

MATERIAL:   ABS

TITLE:  MINI PUMP ASSEMBLY

GROUP:  MINI PUMP

DRAWN BY:  BRITTA BERG-JOHANSENMINIPUMP 2011-2012

8) ITEM NO.15 SCREWS INTO ITEM NO.14
7) ITEM NO.14 IS PRESS FIT INTO BOTTOM OF CASE
6) ITEM NO.13 IS FOR EXPANSION STROKE VALVE SEAT
5) ITEM NO.12 IS FOR COMPRESSION STROKE VALVE SEAT
4) ITEMS NO.12 AND NO.13 ARE MINI-VALVE PART NUMBERS
    NO.9, AND NO.10
3) DRIVER IS BOLTED TO HAND CRANK USING ITEMS NO.7, 
2) O-RING FITS AROUND GLAND ON PISTON
    AND NO.7
1) CASE IS SCREWED TO TOP CASE USING ITEMS NO.6 

NOTES:

ITEM NO. PART NUMBER DESCRIPTION QTY

1 P101 OUTER CASE 1

2 P102 CASE TOP 1

3 P103 DRIVER WITH WAVE 1

4 P104 HAND CRANK 1

5 P105 PISTON 1

6 #4 X 3/8" MACHINE SCREW 4

7 #4 FLAT WASHER 6

8 2" O.D. x .103" O-RING 1

9 #4 X .5" 32 TPI BOLT 2

10 #4 HEX NUT 2

11 CRANK KNOB ASSEMBLY 1

12 CV082.001-154.01 DUCKBILL VALVE 1

13 UM085.004-151.01 UMBRELLA VALVE 1

14 THREAD INSERT 1

15 INFLATION NEEDLE 1



     THE INFLATION NEEDLE

NOTES:

1) BORE ON BOTTOM IS FOR MATING WITH THREAD INSERT FOR
BOTTOM VIEW

1

TOLERANCE: 

DATE:  1/10/12

NEXT ASSY: PA01 SCALE: 1 : 1

UNITS:  INCHES

DWG #:  P101

MATERIAL:  ABS

TITLE:  OUTER CASE

GROUP:  MINI PUMP

DRAWN BY:  BRITTA BERG-JOHANSEN CKD BY:  INIT:  INIT:  

5 4 3 2

MINIPUMP 2011-2012

  2.406  

  1.740  

  1.208  B

B

SECTION B-B

.390  

.080  

.530  

  .150  

    .100  

  .200  

  

  .160  

  

  .050  

  R.075  

  1.776  

.175  

.075  

.125  

  .750  

  
  4 X   

  
.150  

.390  

  

.195  

  
  R.200  



 .125 

 2.406 

 .350 

 .375 

 4 X .080 

 1.986 

 2.186 

 .200 

 1.453 

A

A

 

.776  

.953 

 1.776  .100 

1

SECTION A-A

2

 R.040 

 .790 

 .625 

 1.556 

 .100 

 1.328 

 R.040 

    SLIDING FRICTION BETWEEN DRIVER AND CRANK

NOTES:

1) FEATURES 1 AND 2 ARE RUB RAILS DESIGNED TO REDUCEBOTTOM VIEW

TITLE:  CASE TOP

GROUP:   MINI PUMP

DRAWN BY:  BRITTA BERG-JOHANSEN CKD BY:  INIT:  INIT:  

5 4 3 2 1

TOLERANCE:  

DATE:  1/7/12

NEXT ASSY:  PA01 SCALE:  1 : 1

UNITS:  INCHES

DWG #:  P102

MATERIAL:   ABS

MINIPUMP 2011-2012



 .500 

INIT:  INIT:  

5 4 3 2 1

TOLERANCE:  

DATE:  1/7/12

NEXT ASSY:  PA01 SCALE:  2 : 1

UNITS:  INCHES

DWG #:  P103

MATERIAL:  ABS

TITLE:  DRIVER WITH WAVE

GROUP:  MINI PUMP

DRAWN BY:  BRITTA BERG-JOHANSEN CKD BY:  MINIPUMP 2011-2012

NOTES:

1) SLIDER WAVE SHOWN HAS AN AMPLITUDE OF .20" (STROKE OF .40")
2) SLOT ON DRIVER TOP MATES WITH CRANK TO PROVIDE TORQUE STRENGTH
3) THROUGH HOLES ARE FOR BOLTING DRIVER TO CRANK

 .120 

 1.220 

 .970 

 .636 

 2X .116 

A A

SECTION A-A

 .100 

 .850 

 .150 

 .770 

 R.030 



NOTES:

1) THROUGH HOLE AT CRANK END IS FOR CRANK KNOB. FOR 
    PROTOTYPE, CRANK KNOB WILL BE A BOLT AND SPACER SLEEVE
2) THE REMAINING TWO THROUGH HOLESARE FOR BOLTING
    CRANK TO DRIVER

INIT:  INIT:  

5 4 3 2 1

TOLERANCE:  

DATE:  1/7/12

NEXT ASSY: PA01 SCALE:  1 : 1

UNITS:  INCHES

DWG #:  P104

MATERIAL:  ABS

TITLE:  HAND CRANK

GROUP:  MINI PUMP

DRAWN BY:  BRITTA BERG-JOHANSEN CKD BY:  MINIPUMP 2011-2012

.726 

 .120 

 .250 

 .245 

 

 2.850 

 1.700 

 .526 

 1.200 

 .500 

.116  2 X 

 .155 

 .616 

 .190 



 3  

SECTION A-A

B

 .100 

 .355 

 2X .200 

 .375 

 .285 

 1.568 

 .125 

 .375 

 .600 

 1.100 

 2.200 

 .540 

A

A

 .720  .660 

 .580 

DETAIL B 
SCALE 6 : 1

 .111 

 .107 

 .089 

NOTES:

1) GLAND DIMENSIONS ARE ADAPTED FROM
     PARKER O-RING DATA
2) .103" O-RING WITH 2" O.D.

INIT:  INIT:  

5 4 3 2 1

TOLERANCE:  

DATE:  1/10/12

NEXT ASSY: PA01 SCALE:  1 : 1

UNITS:  INCHES

DWG #:  P105

MATERIAL:  ABS

TITLE:  PISTON

GROUP:  MINI PUMP

DRAWN BY:  BRITTA BERG-JOHANSEN CKD BY:  MINIPUMP 2011-2012



NOTES:

1) CASE IS SCREWED TO TOP CASE USING ITEMS NO.8
     AND NO.9
2) X-RING FITS AROUND THE GLAND ON ITEM NO.7
3) DRIVER IS BOLTED TO HAND CRANK USING ITEMS NO.9,
    NO.11, AND NO.12
4) ITEMS NO.14 AND NO.15 ARE MINI-VALVE PART NUMBERS
5) ITEM NO.14 IS FOR COMPRESSION STROKE VALVE SEAT
6) ITEM NO.15 IS FOR EXPANSION STROKE VALVE SEAT
7) ITEM NO.16 IS PRESS FIT INTO BOTTOM OF CASE
8) ITEM NO.17 SCREWS INTO ITEM NO.16
9) ITEM NO.7, GLAND CAP, IS NOT SHOWN

ITEM NO. PART NO. DESCRIPTION QTY.

1 P201 OUTER CASE 1
2 P203 DRIVER WITH WAVE 1
3 P206 CYLINDER 1
4 P205 PEG STAND 2
5 P202 CASE TOP 1
6 P204 HAND CRANK 1
7 P207 GLAND CAP 1
8 #4 X 3.8" MACHINE SCREW 4
9 #4 FLAT WASHER 4

10 4444-119 5716 1.125" O.D. X .103" X-RING 1
11 #4 X .5" 32 TPI BOLT 2
12 #4 HEX NUT 2
13 CRANK KNOB ASSEMBLY 1
14 CV082.001-154.01 DUCKBILL VALVE 1
15 UM085.004-151.01 UMBRELLA VALVE 1
16 THREAD INSERT 1
17 INFLATION NEEDLE 1

DWG #:  PA02

MATERIAL:  ABS

TITLE:  MINI PUMP V2 ASSEMBLY

GROUP:  MINI PUMP

DRAWN BY:  STEPHEN SCRUGGS CKD BY:  INIT:  INIT:  

5 4 3 2 1

TOLERANCE:  

DATE:  1/31/12

NEXT ASSY: SCALE: 2 : 3

UNITS:  INCHES

MINIPUMP 2011-2012

3

6

2

5

4

1



NOTES:

1) BORE ON BOTTOM IS FOR MATING WITH THREAD 
INSERT FOR THE INFLATION NEEDLE

DRAWN BY:  STEPHEN SCRUGGS CKD BY:  INIT:  INIT:  

5 4 3 2 1

TOLERANCE:  

DATE:  1/31/12

NEXT ASSY: PA02 SCALE: 1 : 1

UNITS:  INCHES

DWG #:  P201

MATERIAL:  ABS

TITLE:  CASE

GROUP:  MINI PUMP

MINIPUMP 2011-2012

 .200 

.540  

 

 1.733 
 1.533 

 2.040 

 30° 

 .350 

.875  
1.075  .098 

 1.331 

A A

SECTION A-A

  .275 

 .160 

 2.595 

 .700 

 1.976  2.211 

.40 

 .150 

.875  

 .100 
4X .080



DWG #:  P202

MATERIAL:  ABS

TITLE:  CASE TOP

GROUP:  MINI PUMP

DRAWN BY:  BRITTA BERG-JOHANSEN CKD BY:  INIT:  INIT:  

5 4 3 2 1

TOLERANCE:  

DATE:  2/14/12

NEXT ASSY: PA02 SCALE: 1 : 1

UNITS:  INCHES

MINIPUMP 2011-2012

NOTES:

1)FEATURES 1 AND 2 ARE RUB RAILS DESIGNED TO REDUCE SLIDING
    FRICTION BETWEEN DRIVER AND CRANK

BOTTOM VIEW
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SECTION A-A
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y=0.3sin(2.658x)

MATERIAL:  ABS

TITLE:  DRIVER

GROUP:  MINI PUMP

DRAWN BY:  STEPHEN SCRUGGS CKD BY:  INIT:  INIT:  

5 4 3 2 1

TOLERANCE:  

DATE:  1/31/12

NEXT ASSY: PA02 SCALE: 1 : 1

UNITS:  INCHES

DWG #:  P203

MINIPUMP 2011-2012

SECTION A-A
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NOTES:

1) SLIDER WAVE SHOWN HAS AN AMPLITUDE OF .30" (STROKE OF .60")
2) SLOT ON DRIVER TOP MATES WITH CRANK TO PROVIDE TORQUE STRENGTH
3) THROUGH HOLES ARE FOR BOLTING DRIVER TO CRANK
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NOTES:

1) THROUGH HOLE AT CRANK END IS FOR CRANK KNOB.
2) REMAINING TWO THROUGH HOLES ARE FOR BOLTING
     CRANK TO DRIVER

GROUP:  MINI PUMP

DRAWN BY: BRITTA BERG-JOHANSEN CKD BY:  INIT:  INIT:  

5 4 3 2 1

TOLERANCE:  

DATE:  2/14/12

NEXT ASSY: PA02 SCALE: 1 : 1

UNITS:  INCHES

DWG #:  P204

MATERIAL:  ABS

TITLE:  HAND CRANK

MINIPUMP 2011-2012
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 .100  2X .200 

INIT:  INIT:  

5 4 3 2 1

TOLERANCE:  

DATE:  2/14/12

NEXT ASSY: PA02 SCALE: 2 : 1

UNITS:  INCHES

DWG #:  P205

MATERIAL:  ABS

TITLE:  ATTACHMENT POST

GROUP:  MINI PUMP

DRAWN BY:  BRITTA BERG-JOHANSEN CKD BY:  MINIPUMP 2011-2012
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DETAIL B 
SCALE 4 : 1
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SECTION A-A

B
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DRAWN BY:  BRITTA BERG-JOHANSEN CKD BY:  INIT:  INIT:  

5 4 3 2 1

TOLERANCE:  

DATE:  2/14/12

NEXT ASSY: PA02 SCALE: 1 : 1

UNITS:  INCHES

DWG #:  P206

MATERIAL:  ABS

TITLE:  CYLINDER

GROUP:  MINI PUMP

MINIPUMP 2011-2012



BOTTOM VIEW

NOTES:

1) GLAND DIMENSIONS ARE ADAPTED FROM PARKER O-RING DATA
2) .103" O-RING WITH 1.125" O.D.

DATE:  2/14/12

UNITS:  INCHES

5 4 2 13

DRAWN BY: STEPHEN SCRUGGS CKD BY:INIT: INIT:

TOLERANCE:  

NEXT ASSY:  PA02

GROUP:  MINI PUMP

TITLE:  GLAND CAP

MATERIAL:  ABS
MINIPUMP 2011-2012

SCALE:  2:1

DWG #:  P207
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SECTION A-A
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