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#%6'!;(CI5&!@1$;&'$L`!9#(C5(!+#:05(432!+@$8$%(2!3&I4!B4DL!92I&!#$;<&'2BE;!+#;#2@FE

+:8'4,5C`!9&01#4!J2%5;B&%2B4!B49#E;!%$'4,!1$#!9#(4%%(4`!92I$!(%,4%+:'%&DL!I:;($!;#C+,&

@1&'$9#(!9&!#$021#4*!J2%5;B(!,$1;#:;:`!H9:!@&B$'($!+(C!%$9'$H$-!,129%&!+,1$;(L!#0C9%4

5(8&H1$3:!U&9@&'(49%(5!+,125,21:!J&+J&1:;#%4BVA

XV! ,:@!@1#:+$95&':!f!&+&0$!+#;#2@F$!&!+325F4B!J(H21#4-!&0&BC,%$!%$!@&,1#40:!+'&B4H&!&1H$%(#32`

,:@!(%,4845,2$8(+,:-!5(412BE;:!+(C!'!I:;(2!@1#494!'+#:+,5(3!8&H(5E`!$5,:'%&DL!#$'&9&'$

@1#4@8$,$!+(C!#!%(4;<C;(E!9&!@1$;:!(!94@14+BE`!&+&0(4!,$5(4B!+F2I:!9(4,$!'4H4,$1($*+5$!(!+@&I:'$%(4

5(852-!,BA!i>m-!3$F:;<!@&+(F56'!9#(4%%(4`!@&9$,%$!B4+,!%$!2#$84I%(4%($!&9!'+#:+,5(;<!2I:'45

U&9@&'(49%(5!+,125,21:!+($15&'4BVA

llA!",$%!16'%&'$H(!'4H4,$,:'%4B!U@1#4'$H$!25F$92!+:3@$,:;#%4H&!820!@$1$+:3@$,:;#%4H&!'

&01C0(4!$2,&%&3(;#%4H&!25F$92!%41'&'4H&VZ

a:@:!34,$0&8(;#%4!'H!+,$%2!16'%&'$H(!'4H4,$,:'%4BZ

QV! 9&3(%$;B$!+:+,432!+:3@$,:;#%4H&!f!@&'&92B4!1&#82S%(4%(4!3(CD%(!25F$92!@&5$13&'4H&-!;&

<$32B4!':9#(48$%(4!H12;#&F6'!,1$'(4%%:;<!(!&0%(I$!@1#:+'$B$8%&DL!+5F$9%(56'!&9I:';#:;<`

&+&0$!,$5$!@14J412B4!9(4,C!8455E-!;#C+,&!'4H4,$1($*+5EA

[V! 9&3(%$;B$!+:+,432!@$1$+:3@$,:;#%4H&!f!':+&5(4!%$@(C;(4!3(CD%(!25F$92!@&5$13&'4H&-

(%,4%+:'%$!@1$;$!H12;#&F6'!,1$'(4%%:;<`!&+&0$!,$5$!@14J412B4!9(4,C!3(4+#$%E-!;#C+,&!&@$1,E!%$

a:@!'&8%:!P bc$3@84

",1&%$!m!#!de



0($F52!#'(41#C;:3A

lllA!"#:05&DL!':,'$1#$%($!4%41H((-!B4B!,1$%+@&1,2!(!+@&+&02!':5&1#:+,:'$%($A

a:@:!34,$0&8(;#%4!'H!+#:05&D;(!':,'$1#$%($-!,1$%+@&1,2!(!':5&1#:+,:'$%($!4%41H((A

.!5&32%(5$;B(!'4'%E,1#!(!#4'%E,1#5&3615&'4B!U'!,1$%+@&1;(4!+5F$9%(56'!&9I:';#:;<!@1#4#!0F&%:

0(&8&H(;#%4V!2;#4+,%(;#:!'$@*A!_4H&!%(4@1$'(9F&'$!,1$%+3(%41$8(#$;B$!3&I4!04#@&D149%(&!'@F:'$L

%$!+#:05&DL!':,'$1#$%($!4%41H((!@&9+,$'&':3!@1&;4+(4!H4%412BE;:3!#'(E#5(!':+&5&4%41H4,:;#%4-

;#:8(!J&+J&1:#$;B(!&5+:9$;:B%4BA

n&+J&1!B4+,!%(4#0C9%:!'4!'+#:+,5(;<!;:58$;<!':,'$1#$%($!4%41H((!'!5&361;4A!)1&@&1;B$!'$@%($!9&

J&+J&12!'+5$#2B4!%$!3$H$#:%&'$%(4!J&+J&12!820!'$@%($!'!5&3615$;<A!T514D8$-!B$5(!,:@!@1#43($%

4%41H4,:;#%:;<!9&3(%2B4!'!&1H$%(#3(4A!

QA!.$1,&DL!@1&@&1;B(!^$o)!'!$%$8(#(4!@(41'($+,5&'4B!'F&+6'!@&':I4B![-m!'+5$#2B4!%$!'&8%4

':,'$1#$%(4!4%41H((A!)1#4'$I$BE!@1&;4+:!$%$0&8(;#%4A!^4;<:!;<$1$5,41:+,:;#%4Z

> %(+5$!$5,:'%&DL!H8(5&8(,:;#%$`!

> '&8%4!':9#(48$%(4!5'$+2!+&8%4H&`

> #F$!,&841$%;B$!0($F45A

P(4,$!@&'(%%$!@1#:+@(4+#:L!,43@&!@1#43($%!34,$0&8(;#%:;<!&1$#!#16'%&'$I:L!;#:%%&DL!H12;#&F6'

9&514'%:;<A!?&I%$!,&!&+(EH%EL!5(412BE;!+(C!%$+,C@2BE;:3(!'+5$#6'5$3(Z

> HF6'%:!@&+(F45!,BAZ!D%($9$%(4!(!&0($9!@&'(%%:!#$'(41$L!I:'%&DL!#!@1#4'$HE!0($F5$!&!%$B':I+#4B

'$1,&D;(!0(&8&H(;#%4B!U3$5+:3$8%(4!Q!H!0($F5$!%$!Q!5H!3$+:!;($F$V`!

> %$84I:!+@&I:'$L!23($15&'$%4!(8&D;(!'CH8&'&9$%6'!#F&I&%:;<!,BAZ!5$+#:-!1:I2-!#(43%($56'-

1&D8(%!+,1E;#5&':;<A!l8&DL!'CH8&'&9$%6'!%(4!@&'(%%$!@1#451$;#$L!iY!f!mY!H!%$!9&0C-

3$5+:3$8%(4!QYY!H`

> %$84I:!&H1$%(;#:L!+@&I:;(4!3845$!(!@1&925,6'!%$0($F&':;<!9&![!9%(!'!,:H&9%(2`

> 2%(5$L!+@&I:'$%($!'CH8&'&9$%6'!@1&+,:;<!,BAZ!;2512-!;($+,-!+F&95(;<!%$@&B6'-!+&56'

&'&;&':;<-!+F&95(;<!B&H21,6'-!9I436'-!+F&9:;#:A

[A!.$1,&DL!@1&@&1;B(!^$o)!'!$%$8(#(4!@(41'($+,5&'4B!'F&+6'!@&%(I4B![-m!'+5$#2B4!%$!+#:05(4

':,'$1#$%(4!4%41H((A!)1#4'$I$BE!@1&;4+:!5$,$0&8(;#%4A!^4;<:!;<$1$5,41:+,:;#%4Z

> ':+&5$!$5,:'%&DL!H8(5&8(,:;#%$`!

> ':+&5(4!+,CI4%(4!H825&#:!'4!51'(`

> '&8%4!':9#(48$%(4!4%#:36'!,1#2+,5(`

> #F$!,&841$%;B$!'CH8&'&9$%6'!&!':+&5(3!(%945+(4!H8(543(;#%:3A

P(4,$!@&'(%%$!#'&8%(L!,43@&!@1#43($%!34,$0&8(;#%:;<!&1$#!#16'%&'$I:L!J2%5;B4!25F$92

%41'&'4H&!(!<&13&%$8%4H&A!?&I%$!,&!&+(EH%EL!5(412BE;!+(C!%$+,C@2BE;:3(!'+5$#6'5$3(Z

a:@!'&8%:!P bc$3@84

",1&%$!\!#!de



> @1&@&1;B$!+@&I:'$%4H&!,F2+#;#2!9&!0($F5$!@&'(%%$!':%&+(L!&5&F&!XZQ`!

> %$84I:!+@&I:'$L!'(C;4B!@1&925,6'!%$0($F&':;<`!

> %$84I:!&H1$%(;#:L!+@&I:;(4!'CH8&'&9$%6'!#F&I&%:;<-!,BAZ!5$+#-!#(43%($56'-!1:I2-!;<840$!9&

&5&F&!di!f!ii!H!%$!9#(4*`!

> %$84I:!2%(5$L!'+#:+,5(;<!'CH8&'&9$%6'!@1&+,:;<!&!':+&5(3!(%945+(4!H8(543(;#%:3A

.!&@(+(4!':%(52!$%$8(#:!@(41'($+,5&'4B!2'#H8C9%(8(D3:!'+#:+,5(4!':3(4%(&%4!+@&+&0:!58$+:J(5$;B(

,:@2!34,$0&8(;#%4H&A!.(48&84,%(4!9&D'($9;#4%(4!#4+@&F2!=(&3&8>?49!23&I8('(F&!+,'&1#4%(4

'F$D;('4B!(%,41@14,$;B(!$%$8(#:!@(41'($+,5&'4B!'F&+6'-!5,61E!3&I43:!%$#'$L!PlRMGT"apKq

"aRGW!TPrp.lbGlRA

a:@!'&8%:!P bc$3@84

",1&%$!e!#!de



XA .:%(5 $%$8(#: @(41'($+,5&'4B 'F&+6'

R%$8(#C @(41'($+,5&'E ':5&%$%& %$ +@45,1&34,1#4 l^) T@,(3$ iXYY Ps )415(% b8341

/010210213

!4%564"7'84 9.":;6%

<)2)4.;9=)<":"&"

-)2)6"5';9=)-5"64:>;6"

:)2):;-?7@#@".&A)@"85%7

B" C"-D EF1)G

H" IJ: 2K)G

L !;'"7 230)G

! M;7N;5 2//)G

O& BA&8 2K/)G

PQ P"Q&%@ ER)G

M% S%."@; 2TT)G

B? P4%:U E/1)G

P; P;.4<:%& 21/)G

B; L;<".' 210)G

B5 BV5;, 2TW)G

X4 X4' E/)G

I5 I'5;&' 21W)G

H4 H484%. E1Y)G

P& P"&Q"& 2RF)G

I% I%.%& E//)G

Z C"&": 2TF)G

[ [;5 2TT)G

[" ["5 E1Y)G

I I4"58" 2T3)G

\% \%5,"& E/R)G

I4 L5@%, E1W)G

] ^;: 2FK)G

I& BA&" E//)G

!4%564"7'84)';87A#@&%

<)2)4.;9=)<":"&"

-)2)6"5';9=):;-?7@#@".&"

:)2):;-?7@#@".&A)@"85%7

_7 _57%& 2WY)G

`Q a'b= 2100)G

_. \.4& 2W/)G

B: L":, 23F)G

!< c>J6 2100)G

0

3 9

7 8

117

156

195

234

273

312

351

390

429

468

507

b

p

393.8

300.0

Ca
0

2 4

4 8

7 2

9 6

120

144

168

192

216

240

264

288

312

b

p

230.0

240.0

Na
0

1 0

2 0

3 0

4 0

5 0

6 0

7 0

8 0

9 0

100

110

120

130

b

p

19.8

100.0

K
0

1 6

3 2

4 8

6 4

8 0

9 6

112

128

144

160

176

192

208

b

p

125.1

160.0

P
0

1 7

3 4

5 1

6 8

8 5

102

119

136

153

170

187

204

221

b

p

95.0

165.0

Zn
0

3

6

9

1 2

1 5

1 8

2 1

2 4

2 7

3 0

3 3

3 6

b

p

27.6

26.0

Mg
0

2

4

6

8

1 0

1 2

1 4

1 6

1 8

2 0

2 2

b

p

7.6

17.0

Fe

0

2

4

6

8

1 0

1 2

1 4

1 6

1 8

b

p

15.1

12.5

Cu
0

0,233

0,466

0,699

0,932

1,165

1,398

1,631

1,864

2,097

2,33

2,563

2,796

3,029

b

p

2.33

2.0

Ni
0

0,15

0,3

0,45

0,6

0,75

0,9

1,05

1,2

1,35

1,5

1,65

1,8

1,95

b

p

0.56

1.5

Mn
0

0,061

0,122

0,183

0,244

0,305

0,366

0,427

0,488

0,549

0,61

0,671

0,732

0,793

b

p

0.61

0.5

Se
0

0,08

0,16

0,24

0,32

0,4

0,48

0,56

0,64

0,72

0,8

0,88

0,96

1,04

b

p

0.33

0.8

Cr
0

0,004

0,008

0,012

0,016

0,02

0,024

0,028

0,032

0,036

0,04

0,044

0,048

0,052

b

p

0.035

0.04

Mo
0

0,005

0,01

0,015

0,02

0,025

0,03

0,035

0,04

0,045

0,05

0,055

0,06

0,065

b

p

0.045

0.05

Co

0

0,006

0,013

0,019

0,025

0,032

0,038

0,044

0,05

0,057

0,063

0,069

0,076

b

p

0.063

0.05

Ge
0

5

1 0

1 5

2 0

2 5

3 0

3 5

4 0

4 5

5 0

5 5

6 0

6 5

7 0

b

p

54.6

46.0

Si
0

2 800

5 600

8 400

11 200

14 000

16 800

19 600

22 400

25 200

28 000

30 800

33 600

36 400

b

p

11807.0

28000.0

S
0

0,5

1

1,5

2

2,5

3

3,5

4

4,5

5

5,5

6

6,5

b

p

3.3

5.0

I
0

0,016

0,032

0,047

0,063

0,079

0,095

0,111

0,126

0,142

0,158

0,174

0,19

0,205

b

p

0.158

0.13

Sn
0

0,006

0,012

0,018

0,024

0,03

0,036

0,042

0,048

0,054

0,06

0,066

0,072

0,078

b

p

0.028

0.06

V
0

0,32

0,64

0,96

1,28

1,6

1,92

2,24

2,56

2,88

3,2

3,52

3,84

4,16

b

p

2.58

3.2

Sr

0

0,15

0,3

0,45

0,6

0,75

0,9

1,05

1,2

1,35

1,5

1,65

1,8

1,95

b

p

0.67

1.5

B
0

0,004

0,008

0,012

0,016

0,02

0,025

0,029

0,033

0,037

0,041

0,045

0,049

0,053

b

p

0.041

0.04

Li
0

0,176

0,352

0,528

0,704

0,88

1,056

1,232

1,408

1,584

1,76

1,936

2,112

2,288

b

p

1.76

1.5

Ba
0

0,05

0,1

0,15

0,2

0,25

0,3

0,35

0,4

0,45

0,5

0,55

0,6

0,65

b

p

0.017

0.5

As
0

0,05

0,1

0,15

0,2

0,25

0,3

0,35

0,4

0,45

0,5

0,55

0,6

0,65

b

p

0.0010

0.5

Hg
0

1

2

3

4

5

6

7

8

9

1 0

1 1

1 2

1 3

b

p

0.78

10.0

Al
0

0,03

0,06

0,09

0,12

0,15

0,18

0,21

0,24

0,27

0,3

0,33

0,36

0,39

b

p

0.05

0.3

Cd
0

0,4

0,8

1,2

1,6

2

2,4

2,8

3,2

3,6

4

4,4

4,8

5,2

b

p

0.0040

4.0

Pb

a:@!'&8%:!P bc$3@84
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!5;-;5#$%

!5;-;5#$%

<)2)6"5';9=)<":"&"

-)2)6"5';9=)-5"64:>;6"

:)2):;-?7@#@".&A)@"85%7

B"d! E/1)G

H"dL EF3K)G

B"dL EKTF)G

O&dB? 2/1)G

H"dPQ E103)G

B"dPQ E10K)G

M%dB? 2KK)G

B"dH" 2FK)G

B?dP; 2F1)G

M%dB; 2R/)G

B"dI5 E1R)G

B"dM% E10Y)G

LdX4 231)G

LdB; 2Y3)G

B"dI4 E11)G

]dI% 2KR)G

!5;-;5#$%)';87A#@&%

<)2)6"5';9=)<":"&"

,)2)6"5';9=),4&4,".&"

B"d!< !5"64:>;6"

O&dB: !5"64:>;6"

M%d!< !5"64:>;6"

PQd!< !5"64:>;6"

!5;-;5#$% ';87A#@&%

0

0,315

0,63

0,945

1,26

1,575

1,89

2,205

2,52

2,835

3,15

3,465

3,78

4,095

b

p

3.15

2.6

Ca/P
0

1

2

3

4

5

6

7

8

9

1 0

1 1

1 2

1 3

1 4

1 5

1 6

1 7

b

p

14.3

7.0

Ca/Mg
0

2

4

6

8

1 0

1 2

1 4

1 6

1 8

2 0

2 2

b

p

19.89

3.6

Ca/K
0

0,26

0,52

0,78

1,04

1,3

1,56

1,82

2,08

2,34

2,6

2,86

3,12

3,38

b

p

1.71

2.6

Ca/Na
0

5

1 0

1 5

2 0

2 5

3 0

3 5

4 0

4 5

5 0

5 5

6 0

b

p

51.8

25.0

Ca/Fe
0

1 5

3 0

4 5

6 0

7 5

9 0

105

120

135

150

165

180

195

b

p

152.6

131.0

Ca/Sr

0

0,72

1,44

2,16

2,88

3,6

4,32

5,04

5,76

6,48

7,2

7,92

8,64

9,36

b

p

7.2

6.5

Ca/Si
0

0,83

1,66

2,49

3,32

4,15

4,98

5,81

6,64

7,47

8,3

9,13

9,96

b

p

8.3

4.0

Na/Mg
0

1

2

3

4

5

6

7

8

9

1 0

1 1

1 2

1 3

b

p

11.62

2.4

Na/K
0

200

400

600

800

1 000

1 200

1 400

1 600

1 800

2 000

2 200

2 400

2 600

b

p

440.0

2000.0

K/Co
0

250

500

750

1 000

1 250

1 500

1 750

2 000

2 250

2 500

2 750

3 000

3 250

b

p

483.0

2500.0

K/Li

0

4 4

8 8

132

176

220

264

308

352

396

440

484

528

572

b

p

168.9

440.0

Fe/Co
0

0,09

0,18

0,27

0,36

0,45

0,54

0,63

0,72

0,81

0,9

0,99

1,08

1,17

b

p

0.5

0.9

Fe/Cu
0

6 3

126

189

252

315

378

441

504

567

630

693

756

819

b

p

431.0

625.0

Cu/Mo
0

0,8

1,6

2,4

3,2

4

4,8

5,6

6,4

7,2

8

8,8

9,6

10,4

b

p

6.29

8.0

Zn/Cu
0

1

2

3

4

5

6

7

8

9

1 0

1 1

1 2

1 3

b

p

5.4

10.0

I/Se

0

9 845

19 690

29 535

39 380

49 225

59 070

68 915

78 760

88 605

98 450

108 295

b

m

98450.0

84.0

Ca/Pb
0

190

380

570

760

950

1 140

1 330

1 520

1 710

1 900

2 090

b

m

1900.0

500.0

Zn/Cd
0

190

380

570

760

950

1 140

1 330

1 520

1 710

1 900

2 090

b

m

1900.0

4.4

Fe/Pb
0

690

1 380

2 070

2 760

3 450

4 140

4 830

5 520

6 210

6 900

7 590

b

m

6900.0

6.0

Mg/Pb
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a'6B!,:@!@1#43($%:!3$,41((!B4+,!5+#,$F,&'$%:!@1#4#Z
P(4,C !f !&0%(I4%(4 !@1#43($%: !3$,41(( !+@&'&9&'$%4 !B4+, !%(+5(3 !+@&I:;(43 !0($F5$ !( !':+&5(3
+@&I:;(43!'CH8&'&9$%6'A!O3%(4B+#&%4!';<F$%($%(4!+5F$9%(56'!&9I:';#:;<!@1#:;#:%($!+(C!9&
#'&8%(4%($!@1&;4+6'!4%41H4,:;#%:;<-!$!,:3!+$3:3!@&'&92B4!&0%(I4%(4!34,$0&8(#32A!
n2%5;B4!!4%9&51:%%4!f!@1&J(8!@1#43($%:!3(%41$8%4B!'+5$#2B4!%$!@&9':I+#&%E!;#:%%&DL!%$9%41;#:!(
&0%(I&%E !;#:%%&DL !,$1;#:;: !U%(4 !3:8(L !# !%(49&;#:%%&D;(E !'o'!H12;#&F6'!9&514'%:;<VA !",$F4
D1&9&'(+5& !'4'%C,1#%4 !U<&34&+,$#$V ! B4+, !04#@&D149%(& !2#$84I%(&%4 !&9 !25F$96'Z
+41;&'&f%$;#:%(&'4H&-!&994;<&'4H&-!,1$'(4%%4H&-!,413&14H28$;B( !( !H12;#&F6'!9&514'%:;<!!
^#:%%(5(!':'&F2BE;4!+,14+!U+,14+&1:V!>!!.!349:;:%(4!+,14+!B4+,!+,$%43-!5,61:!@1#4B$'($!+(C!#4+@&F43
%(4+'&(+,:;<!#3($%!':'&F$%:;<!'!;$F:3!25F$9#(4!0(&8&H(;#%:3-!;#F&'(45$!820!#'(41#C;($-!@1#4#
;#:%%(5!+,14+2BE;:A !",14+&1$3(!@+:;<(;#%:3(!+E !%@AZ !0&9S;4!+:,2$;:B%4- !+:,2$;B4 !5&%J8(5,&'4!(
J12+,1$;:B%4A!",14+&143!3&I4!0:L!5$I9:!;#:%%(5!U%@A!0(&8&H(;#%:-!;<43(;#%:-!,413(;#%:-!':+(F45V-
5,61:!':#'$8$!'!3%(4B+#:3!820!'(C5+#:3!+,&@%(2!#3($%:!%(4+'&(+,4A!",14+!3$!X!+,$9($Z!$8$13&'4-
$9$@,$;B( !( !':;#41@$%($A !",14+&1: !9&@1&'$9#$BE !9& !#$021#4%($ !<&34&+,$#: !&1H$%(#32A !.
@1#:@$95$;<-!H9:!+,14+&1!B4+,!0$19#&!+(8%:!U820!B4H&!9#($F$%(4!+(C!@1#49F2I$V-!9&;<&9#(!9&!':;#41@$%($
3&I8('&D;(!@1#:+,&+&'$';#:;<A!.6';#$+!'#1$+,$!1:#:5&!@&'+,$%($!'(482!@$,&8&H((!%@A!;<&160
25F$92!51EI4%($-!;<&1&0:!1423$,:;#%4B-!#$021#4*!,1$'(4%($-!34,$0&8(#32!U@1#43($%$!3$,41((V!820
14$5;B(!$841H(;#%:;<A!MF6'%:3(!14H28$,&1$3(!#4+@&F2!+,14+2!+EZ!36#H-!%41':-!@1#:+$95$!36#H&'$-
H12;#&F!,$1;#&':-!%$9%41;#$-!'E,1&0$-!%415(-!%$;#:%($!51'(&%&D%4-!,5$%5$!FE;#%$-!51'(%5(!0($F4A!
.:%(5( !$%$8(#:!@(41'($+,5&'4B!'+5$#2BE- !I4!#$021#4%($!'!&1H$%(#3(4!3&HE!0:L!+@&'&9&'$%4
#$16'%&!%(4'F$D;('E!(8&D;(E-!B$5!(!#FE!@1&@&1;BE!3(C9#:!@(41'($+,5$3(A!.#$B43%4!+,&+2%5(!3(C9#:
@(41'($+,5$3(!&514D8&%:3(!'!%(%(4B+#4B!$%$8(#(4!&9#'(41;(498$BE!$5,2$8%:!+,$%!16'%&'$H(!3(%41$8%4BA
.!a'&(3!!&1H$%(#3(4!'&8%:!@1&J(8!@1#43($%:!3(%41$8%4B!'+5$#2B4!%$!9F2H&,1'$F4!2,1#:3:'$%(4!!+(C
'&8%4H&!34,$0&8(#32A!a$5(!+,$%!3&I4!@1&'$9#(L!9&!2B$'%(4%($!+(C!'+#:+,5(;<!+,$%6'!+,14+2!,BAZ!+,$%2
$8$13&'4H&- !+,$%2 !&9@&1%&D;(- !+,$%2 !':;#41@$%($A !)$;B4%,- !2 !5,614H& !9&3(%$;B$ !'&8%4H&
':,'$1#$%($ !4%41H(( !B4+, !9F2H&,1'$F$ !3&I4 !':5$#:'$LZ !

> %(+5(4!;(D%(4%(4!51'(-

> +,$%!;<1&%(;#%4H&!%$@(C;($-

> @1#:1&+,!'$H(!;($F$!'!14B&%(4!29!(!0(&941-

> 2;#2;(4!#(3%$-

> %(+5E!,43@41$,21C!;($F$A
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l%,41@1$,$;B$!@1&@&1;B(!0(&@(41'($+,56'

G$#'$ T@(+

.$@%($!9&!n&+J&12
^$o) n&+J&1!B4+,!%(4#0C9%:!'4!'+#:+,5(;<!;:58$;<!':,'$1#$%($!4%41H((!'

5&361;4A!)1&@&1;B$!'$@%($!9&!J&+J&12!'+5$#2B4!;#:!%$+,C@2B4
#B$'(+5&!H1&3$9#4%($!+(C!J&+J&12!820!'$@%($-!&514D8$!B$5(!,:@
@1#43($%!4%41H4,:;#%:;<!!9&3(%2B4!'!&1H$%(#3(4A!n&+J&1!B4+,
@&9+,$'&':3!+5F$9%(5(43!#'(E#56'!':+&5&4%41H4,:;#%:;<
U%&D%(56'!4%41H((VA!!.$@*!2;#4+,%(;#:!'!@1#4%&+#4%(2!0&9S;6'!9&
25F$92!%41'&'4H&A!l;<!'#$B43%:!+,&+2%45!&514D8$!+#:05&DL
@1&;4+6'!4%41H4,:;#%:;<!'!&1H$%(#3(4A!.!a'&(3!&1H$%(#3(4
9&3(%2B4!'&8%4!':,'$1#$%(4!4%41H((A

"&92!9&!)&,$+2
G$oK ",&+2%45!+&92!9&!@&,$+2!&9#'(41;(498$!;#:%%&DL!%$9%41;#:A!.:+&5(

+,&+2%45!+&92!9&!@&,$+2!&#%$;#$!'#1&+,!14,4%;B(!+&92-!;&!3&I4!0:L
+@&'&9&'$%4!#'(C5+#4%(43!':9#(48$%($!$89&+,41&%2A!?&I4!,&!0:L
14$5;BE!&1H$%(#32!%$!!+,14+A!.:+&5(!+,&+2%45!+&92!9&!@&,$+2-!'
&1H$%(#3(4-!&514D8$!';#4+%E!&9@&'(49S!%$!+,14+A!?&I4!,&!0:L
#'(E#$%4!#4!#B$'(+5(43!5&3@4%+$;B(!&1H$%(#32-!',49:!%(4!':3$H$
@1#4;('9#($F$%($A!?&I4!+(C!@&B$'(L!8C5!#'(E#$%:!#!%$,21$8%E!!14$5;BE
%$!+,14+A

.$@%($!9&!)&,$+2
^$oK a$1;#:;$!':'(41$!(+,&,%:!'@F:'!%$!34,$0&8(#3!@(41'($+,56'!!'$@%($

(!@&,$+2A!_4I48(!'#$B43%$!@1&@&1;B$!'$@%($!9&!@&,$+2!&90(4H$!&9
%&13:!U3$!92IE!!'$1,&DLV-!3&I4!'+5$#:'$L!,&!!%$!#3%(4B+#&%E
;#:%%&DL!,$1;#:;:!U%(4!32+(!&#%$;#$L!,&!%(49&;#:%%&D;(!,$1;#:;:V

^:%52!9&!?(49#(
O%o^2 .:%(5!@1$'(9F&':A

"&92!9&!?$H%4#2
G$o?H ",CI4%($!@(41'($+,56'!+&92!(!3$H%4#2!+E!D;(D84!@&'(E#$%4!#!'$1,&D;(E

;(D%(4%($!51'(A!.:+&5(4!+,CI4%(4!+&92!'!&1H$%(#3(4!@1#:!':+&5(3
+,&+2%52!G$o?H!3&I4!D'($9;#:L!&!#'(C5+#&%:3!':,'$1#$%(2
$89&+,41&%2A

.$@%($!9&!?$H%4#2
^$o?H ?$H%4#!@4F%(!1&8C!3&9:J(5$,&1$!9#($F$%($!'$@%($-!5,61:!B4+,!B&%43

@&029#$BE;:3!3(CD%(4!9&!+521;#2A!",&+2%45!^$o?H!3$!'@F:'!%$!+,$%
@1$'(9F&'4H&!%$@(C;($!3(CD%(&'4H&A!.$@*!(!3$H%4#!+E!(+,&,%:3(
@(41'($+,5$3(!!0(&1E;:3(!29#($F!'!14$5;B$;<!+521;#2!(!1&#521;#2
3(CD%(A!_4I48(!'#$B43%$!@1&@&1;B$!3(49#:!'$@%(43!(!3$H%4#43!B4+,
%(4'F$D;('$-!@1&'$9#(!9&!'#3&I&%4H&!%$@(C;($!3(CD%(-!820
&9'1&,%(4-!9&!B4H&!&0%(I4%($A!PF2H&,1'$F4!2,1#:3:'$%(4!+(C
%(4'F$D;('4B!@1&@&1;B(!3&I4!,$5I4!!':'&F:'$L!#$021#4%($!25F$92
5&+,%4H&-!@&5$13&'4H&!(!%41'&'4H&A
.!a'&(3!&1H$%(#3(4!@1&@&1;B$!^$o?H!'+5$#2B4!%$!#'(C5+#&%4
%$@(C;(4!3(CD%(-!!5,614!3&I4!&0B$'($L!+(C!!;#C+,:3(!+521;#$3(-
2;#2;(43!+,$F4H&!%$@(C;($-!#$021#4%($3(!25F$92!!@&5$13&'4H&
U#$@$1;($V-!$!,$5I4!3&I4!@&'&9&'$L!@1#4+2'$%(4!'$@%($!'
&1H$%(#3(4-!#!3(4B+;!&!B4H&!#'(C5+#&%4B!#$'$1,&D;(-!9&!3(4B+;!&
3%(4B+#:3!':+:;4%(2!,:3!@(41'($+,5(43!U,1$%+3(%41$8(#$;B$VA
a1$%+3(%41$8(#$;B$!@&84H$!!%$!@1#43(4+#;#$%(2!+(C!'$@%($A!?&I%$!BE
@&9#(48(L!%$!,1#:!HF6'%4!4,$@:Z!';<F$%($%(4!'!B48(,$;<-
3$H$#:%&'$%(4!'!5&D;($;<-!':9$8$%(4!#!3&;#43A!!.!@1#:@$952!#F4B
@1&@&1;B(!^$o?H!3&I4!%$+,E@(L!':@F25('$%(4!'$@%($!#!&1H$%(#32-
@1&'$9#E;!!9&!&+,4&@&1&#:A
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r48$#$!9&!?(49#(
n4o^2 .F$D;('4!+,CI4%(4!I48$#$!(!3(49#(!&1$#!(;<!&9@&'(49%(!+,&+2%45-!+E

%(4#0C9%4!9&!@1$'(9F&'4H&!@1#40(4H2!,'&1#4%($!51'(%45!;#41'&%:;<A
a'&B$!@1&@&1;B$!n4o^2!B4+,!%(4'F$D;('$!#4!'#H8C92!%$!%(+5E
#$'$1,&DL!I48$#$A!?&I4!,&!&#%$;#$L!+5F&%%&DL!&1H$%(#32!9&
%(49&51'(+,&D;(A

?(49#(!9&!?&8(094%2
^2o?& n(#B&8&H(;#%4!9#($F$%(4!3&8(094%2!#$84I:!&9!(%,41$5;B(!#!(%%:3(

@(41'($+,5$3(A!"#;#4H68%(4!'$I%E!1&8C!&9H1:'$!'F$D;('$!@1&@&1;B$
^2o?&A!)&%(4'$I!3(49S!(!3&8(094%!+E!@(41'($+,5$3(
$%,$H&%(+,:;#%:3(-!%$93($1!3&8(094%2!@&'&92B4!',61%:!%(49&061
3(49#(A!G(+5$!'$1,&DL!@1&@&1;B(!3(49#(!9&!3&8(094%2-!%$'4,!@1#:
':+&5(3!+,CI4%(2!3(49#(-!'+5$#2B4!%$!#$021#4%($!34;<$%(#36'
';<F$%($%($!3(49#(A

r48$#$!9&!K&0$8,2
n4o^& K&0$8,!'+@6F#$'&9%(;#:!#!I48$#43!&!9&+,C@!9&!&+&;#&':;<!0($F45

,1$%+@&1,&':;<A!.!a'&(3!!@1#:@$952!@1#:!%(+5(3!+,CI4%(2!I48$#$
3&I4!1&#@&;#EL!+(C!@1&;4+!H1&3$9#4%($!5&0$8,2!'!,5$%5$;<!3(C55(;<-
+#;#4H68%(4!'!H12;#&84!,$1;#&':3A!.:'&F$%$!,:3!#B$'(+5(43
#3($%$!34,$0&8(#32!<&13&%6'!!,$1;#:;:!@1494+,:%2B4!9&
@&'+,$'$%($!'&8$-!#$5F6;4*!@1$;:!+41;$-!0(4H2%45A

.$@%($!9&!",1&%,2
^$o"1 .:%(5!@1$'(9F&':A

r48$#$!9&!.$@%($
^$on4 .#$B43%$!@1&@&1;B$!'$@%($!9&!I48$#$-!@&9&0%(4!B$5!(!@1&@&1;B$!I48$#$

9&!3(49#(-!&01$#2B4!5(412%45!@1#43($%!I48$#$!'!&1H$%(#3(4A
T90(4H$BE;:!&9!%&13:!+,&+2%45!'$@%($!9&!I48$#$-!#4!'#H8C92!%$
%(+5E!#$'$1,&DL!I48$#$-!3&I4!'+5$#:'$L!%$!,4%94%;B4!9&
%(49&51'(+,&D;(A

.$@%($!9&!TF&'(2
^$o)0 .:%(5!@1$'(9F&':A

^:%52!9&!K$932
O%o^9 .:%(5!@1$'(9F&':A

r48$#$!9&!TF&'(2
n4o)0 .:%(5!@1$'(9F&':A

?$H%4#2!9&!TF&'(2
?Ho)0 .:%(5!@1$'(9F&':A
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^<$1$5,41:+,:5$!@1&J(82!34,$0&8(;#%4H&

> "5F&%%&DL!9&!@&'+,$'$%($!$841H((!@&5$13&':;<!(!&994;<&':;<-!;&!3&I4!0:L!#'(E#$%4!#!%(+5(3

+,CI4%(43!;:%52!820!%(+5(3!+,&+2%5(43!O%o^2!(!':+&5(3!+,CI4%(43!3(49#(A

> "5F&%%&DL!9&!@&'+,$'$%($!%(49&51'(+,&D;(!#!%(49&0&12!I48$#$A

> ?&I8('&DL!':+,C@&'$%($!#$021#4*!';<F$%($%($!'!@1#4'&9#(4!@&5$13&':3A

> )1#49F2I$BE;:!+(C!+,14+!>!3&I4!,&!0:L!#'(E#$%4!#!%(423(4BC,%&D;(E!B4H&!&914$H&'$%($-!,:@43

34,$0&8(#32!820!%(49&0&143!&514D8&%:;<!+5F$9%(56'!@&I:'(4%($A

> ?&I8('&DL!':+,E@(4%($!#$021#4*!;#:%%&D;(!,1#2+,5(!(!D849#(&%:-!;&!3&I4!0:L!#'(E#$%4!#

%(4+,$0(8%:3!+,CI4%(43!H825&#:!'4!51'(-!&0%(I4%(43!':,'$1#$%($!4%#:36'!,1#2+,5&':;<-!$

,$5I4!3&I4!@&'&9&'$L!#$021#4%($!';<F$%($%($!0($F45!(!,F2+#;#6'A

> "5F&%%&DL!9&!#$021#4*!@1$'(9F&'4B!+:%,4#:!5&8$H4%2-!;&!3&I4!3(4L!'@F:'!%$!#'(C5+#&%4

1:#:5&!@&'+,$'$%($!;<&160!25F$92!5&+,%&>+,$'&'4H&A

> "5F&%%&DL!9&!#$021#4*!;#:%%&D;(!I&FE95$A
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iA!O$84;4%($

!
OR"RPp-!Kaugb!)TO.T/q!GR!.pb/l?lGT.RGlb!=vwPu.!rp.lbGlT.p^k
O$84;4%($!I:'(4%(&'4!&@$1,4!+E!&!$%$8(#C!@(41'($+,5&'E!'F&+6'-!845$1#-!@&!@1#4@1&'$9#4%(2!@4F%4H&
0$9$%($!@$;B4%,$-!@&'(%(4%!#$,'(419#(L!820!#3(4%(L!,4!'+5$#6'5(A

QV! G(4!+@&I:'$B!B49%&;#4D%(4!@&I:'(4%($!,F2+,4H&!(!&!+3$52!5'$D%:3A

[V! ",$1$B!+(C!%(4!B4DL!&'&;6'!%$!94+41A

XV! G(4!%$84I:!!FE;#:L!'!B49%:3!@&+(F52!3(C+$!(!%$0($F2A

dV! _4I48(!@&!@&+(F52-!5,61:!#$'(41$!3(C+&!(!'CH8&'&9$%:!':+&5&+51&0(&'4!U1:I-!5$+#$-!#(43%($5(V

;#2B4+#!+(C!9F2H&!%$B49#&%$o:-!,&!B49#!,4!'CH8&'&9$%:!Qi!3(%A!';#4D%(4B!%(I!3(C+&A

iV! G(4!@&@(B$B!@&+(F56'A

mV! )&!;(4@F:3!@&+(F52!%(H9:!%(4!@(B!#(3%:;<!@F:%6'-!$!+#;#4H68%(4!@&!,F2+#;#$;<A

\V! G(4!&0B$9$B!+(C!U+,$1$B!+(C!'+,$'$L!&9!+,&F2!,1&;<C!';#4D%(4B!%(I!#':584V!>!%(4!&#%$;#$!,&-!I4

32+(+#!+(C!HF&9#(LA

eV! ",$1$B!+(C!+@&I:'$L!'$1#:'$!H&,&'$%4!820!08$%+#&'$%4`!+21&'4!@&'(%%:!+,$%&'(L!Qod!;#CDL

+@&I:'$%:;<!'$1#:'`!+21&'4!!9&5F$9%(4!@1#4I2'$BA

tV! G(4!@&B$9$B!3(C9#:!@&+(F5$3(A

QYV!G(4!FE;#!&'&;6'!#!3845(43A

QQV!T93$'($B!#B49#4%($!@&+(F52-!5,61:!^(!%(4!+F2I:A

Q[V!",$1$B!+(C!B4DL!B$5!%$B'(C;4B!;(4@F:;<!@&+(F56'!f!@1#494!'+#:+,5(3!D%($9$%(4A

QXV!",$1$B!+(C!%(4!+@&I:'$L!&'&;6'!@&F29%(&':;<-!+#;#4H68%(4!#(3EA

QdV!WI:'$B!@1#:@1$'!9&0(41$BE;!B4!'!#$84I%&D;(!&9!@&,1#40:!(!1&9#$B2!@&+(F52A

QiV!G(4!3&I%$!2+,$8(L!!9(4,:!%$!+,$F4-!I$94%!+@&+60!&9I:'($%($!%(4!B4+,!@&#0$'(&%:!'$9A
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