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��� Tc-2 Tc-5 Tc-6 Tc-7 ��� Tc-2 Tc-5 Tc-6 Tc-7 

SiO  45.42 55.61 54.34 54.99 Li 123 178 126 195 

TiO  0.25 0.16 0.17 0.18 Be 8.84 4.79 5.04 4.96 

Al O  18.36 19.76 19.98 19.6 Sc 4.56 0.74 0.77 0.83 

Fe O  2.33 1.15 1.47 1.1 V 215 61.7 69 64.8 

FeO 2.55 1.05 1.53 0.91 Cr 3.29 2.51 4.28 3 

FeOT 5.14 2.33 3.16 2.13 Co 14 10.4 9.01 7.98 

Fe2O3T 4.62 2.09 2.85 1.92 Ni 4.32 2.3 7.56 2.37 

MnO 0.6 0.15 0.31 0.08 Cu 33.5 25.5 7.86 18.8 

MgO 0.53 0.27 0.39 0.35 Zn 74.6 56.2 93.2 53.1 

CaO 9.32 4.23 4.34 4.23 Ga 23.5 19.2 19.6 19.6 

Na2O 0.38 1.53 0.8 2.35 Ge 2.36 2.05 2.84 2.1 

K2O 10.16 10.08 9.69 10.2 Rb 285 302 273 315 

P2O5 0.2 0.05 0.05 0.05 Sr 1431 944 893 793 

LOI 9.17 5.63 6.55 5.75 Y 6.28 16.3 18.5 16.9 

Total 99.56 99.79 99.79 99.9 Zr 54.5 118 123 125 

ALK 10.54 11.61 10.49 12.55 Nb 12.4 9.84 10.3 10.4 

s  17 13 12 16 Cs 2.78 11.2 12.7 9.8 

Q   2.11  Ba 1779 1760 1339 893 

Or 34.46 63.4 61.58 64.16 Hf 1.19 2.58 2.59 2.65 

Ab  11.75 7.26 9.94 Ta 0.74 0.74 0.72 0.72 

An 20.3 18.27 22.83 13.52 Pb 22.6 66.1 41.7 59.8 

C(A)   0.38  Th 29.7 45.1 44.5 42.5 

Lc 27.63    U 3.09 8.69 6.97 8.03 

Ne 1.93 1.09  6.06 La 66 67.5 73.7 69.8 

Diwo 5.08 1.56  1.65 Ce 125 130 140 128 

Dien 1.47 0.64  0.93 Pr 10.8 14.2 14.8 15 

Difs 3.84 0.94  0.65 Nd 31.6 50.4 52.4 53.8 

Hyen   1.05  Sm 3.87 8.6 9.14 9.07 

Hyfs   2.03  Eu 1 2.18 2.3 2.17 

mt 3.75 1.77 2.29 1.7 Gd 2.31 5.47 6.04 5.71 

il 0.53 0.32 0.35 0.36 Tb 0.29 0.72 0.81 0.75 

ap 0.48 0.12 0.12 0.12 Dy 1.41 3.51 4.06 3.61 

�REE 250.186 303.48 326.86 309.38 Ho 0.24 0.65 0.74 0.66 

Ce/Yb 219.30 76.47 76.09 76.65 Er 0.65 1.76 1.99 1.75 

La/Lu 795.1807 270 272.963 279.2 Tm 0.083 0.24 0.27 0.24 

�Eu 0.94 0.91 0.89 0.86 Yb 0.57 1.7 1.84 1.67 

�Ce 1.04 0.98 0.98 0.92 Lu 0.083 0.25 0.27 0.25 

 $

!

%&'()*+,-)./0123456

"

789:;<

!

$

"

=89:;<

!

!%&%

#

>?@A

!

BCDEFG&HIJKLMNOPQRS

''()



! " # $

!"!"

%

&'

!

()*+,-

#

"

$%

"

&'

./

()

"

*+

"

,)

"

-

0

12

#

3456789

.

!

:9;<=

()

>?@0A

BCD

$

,$(

EFGH

%

G

/0$

&

!

!

I=0JKLM

NA

%

,10"

&

OPQRMAST

!

!=UVWLXR

NAOP<Y$ZAST[

'

()2

"

0#

"

2

G

3

G

/045

!

OP\]$A^_[

!

D`Xab:9\]$A

'

cdef

%

*

!

&

Eghijk-l

(6

"

-7

"

87

"

4'

mno=pefq8rstMef

%

9:9;

&!

uv

wx;ef

<=>(;5

!

yz80

!8;;

{

&?@A7

"

9'@

9B

|}

!

*~

98;;

{

=;88

E�~j

#

&

;B

u

v0������E��

%

G

C0'

&!

yz

D7

"

,'

{

E6

"

=F

q

-

"

,)

���0��G1�

%

G

C07

&

b6

k�1�{

>29;A

m

%

!.GH

!

!.."

&

I!.0"JK

�E0�X

F���\]$AF�

'

��\]$A)��A=

0AM~jyz>�0

&:-L

������1�

'

JKLM Ayz

260$M0910D?0N)

�����

�

#

UVWLXR A¡yz

260$70$M0D?0N)0

=O

������

!

¢£¤¥¦§!¨©,+

P

��

��

'

P

0,+

!

ª«¬AB®0hi

!

¯ª«¬°

±²³0hi

'

cdef1�

D7

"

,'

{

E6

"

=F

��

�*~AB´Cµ¶!·¸¹º�$0»¼

!

&

;B

��¡*~AB½z¾µRM��0Erh¿ÀÁ

'

!

ÂM

"#$%

%Ã

ÄÅ!E¥ÆI=JKLM A{!=UVW

LXR A��,Ç0A=AM¦§ÈÉÊÂMË

%

9'0:&-0*(

ÌÍË%Eg

%

*

"

!

/

&'

Î9Ï��

ÐCÑAMÂMÒdÓÔ

!

Õ

!J Q+

¦§Ö×,Ø

0ÂMÙÚÓ�zÛ

'

Üz0'ÙÂMÝ1�Þ¦

%

G

R0$

&!

ßàÁ9Ë%Eg

'

G

C

��\]$A)��ef�E��

%

$

&

{cdef��G

34S

áÚâM{Ìã#ä��®7åØæ

(BM 'MT *1NUMUB+V3!.G.S

>)+WC &VUMT6)X?0MU6Y'%)Z?T 8;; ['XX?6M\ 3$S 'MT [6)Y)X)]? Y'MX%? MU6Y'%)Z?T X6'1? ?%?Y?MX \[)T?6

T)'+6'Y\ UF ,UM+1V?M+ B%X6'0[UX'\\)1 6U1Q\ 3MU6Y'%)Z?T ]'%B?\ 'FX?6 (BM 'MT *1NUMUB+V^ !.G.S

G

/

��\]$A)

,$(

EFq

#

"

20D'

"

2

:=�EGH

%

G

$

å

:6])M?^!.HH

#

G

4

å

9? 4'\ ?X '%^!.G_

&

>)+W/ ,$( <$S 'MT #

"

20D'

"

2 <4S T)'+6'Y\ FU6 ,UM+1V?M+ B%X6'0[UX'\\)1 6U1Q\ <$ 'FX?6 :6])M?^!.HH

#

4 'FX?6 9? 4'\ ?X '%W^!.G_S

!!H_



!

!"

" !

#

#

!"#

!"#$%&'(

!

)*(

"

$%&'()*+

!

$%&'

"

,-.

((

/012

!

3

)

#

*

$

4

#+,

"#

5

)-.

/01

)*2

3

6789:;<

!

(2-!!(.

"

45"

!

(-67"!-8"

"

45

#

9

/120=>?@

A

#

.

/120=>?@B

%

:;

4C

!

4

#+,

"

DE

#

FGH?IJK

#

LMNOIJK

#

PQRSNOI

JK

$

T1UVWX

!

120

2

"

WY

!

120

(

"

Z

D

$

T1UV+[\]FG^_

&

`1abcdZD

!

12e

*

#

.

#

6

#

(-

"$

PQRSNODE

#

(

/12e

fgh)Vij

&

fg

<=

kl

!

4

>,?$%+)+!

"

mnNO

#

6

/120fgopq+[+h)V1

rLs

&

fg

<=

tuvmnNO

!

4

>,+$%+)+

"

"#

)

/120fgwq+Lsvx

<=

yzmn

NO

!

4

>,+$%+)+#

"

@)9+)"A

%

D{|}~UV��

��+[��LsUV

#

��+[��UV

%

L�U

VPQRSL�

#

����

'

���+Vx

<=

yz

PQNO

!

4

9+,

$

4

>+,+*

"

JK

&

�

$BC3

�:

|<

(

v12e

*

�jv

(-6!-8" 45

6789:

�����<�+�v+[��89

%

!"$

+,$-'(

!

.*(

"

��'V*+

!

$%+>

"

*

 UV,-.

2

e1

2

%

5o

(

&

)

&

>

&

.

&

6

&

2

e¡¢£R¤b6789

!

6

)

$

4

>+D

"

E

UV

:;

4C¥gf¦§

&

¨gx¦§

&

©

&

ªLM

#

PQRS«1mn

!

4

9&D&$%&>&!

"

DE�opq+[`¬NO

@)9&)"A

#

5o12e

(

D

E+[\]c

#

6Z12e

(

&

)

&

>

&

.

&

6

&

2

®EU

V�¯°±+[��v²³R¤´opq+[U

V

%

*

&

9

�µJ UVv¶/ªT12e

#

·¡¢£

¸¹º6789

!

6

)

$

4

>D&$%&>&"

"#

�UVf

g©ª�¦§LM

#

$BF3

»:6Z+[`¬NO

#

PQRS«1mn

!

4

>+D $%+>+"

"

�¯°±+

[x

<=

tumnNO¼«

!

4

9+,

"

@)9+)"A

%

¬½¾�

��

'

((-82!(8- 45

6789:�¿b6.�¸'

VÀ++[v�ÁÂÃ

%

Ä<ÅÆ¯°±+�¢vÇgvÈ UV|}

~fg+[\]v��UVNO

#

12®É678

91Ê

#

¬½12®�ËÌmn

!

4

."6

"&

ÍÎÏ·

89

&

89=>4Ð�ÑÒÓÔÕ:

%

!

Ö ×

%&#

/0(1-23456(789:;

ØÙ+[�ÁÚÛo

#

Ä<Ü-Ý?Þßßà

IáLsUVâ�ãäLsUV

#

+Vo�¢vU

V|}~���UV

#

¬½UV`¬åæ�çI�

äè�

%

�éêë�`¬ìíî¦§LM

&

+[WX

LMáïðñîòóRSNOåæë

%

ô+[��

v£#+[`¬UV

#

|}~õTLMö÷

&

fgW

YâWXLMNO

$

ø±UVùúFGÛ?øû

&

¦

§LMüÑ

$

òóRSNOê7

'

ýþÿv+[Ls

UV

#

Ä<UVLsFj!+[��£#

#

GH<<

�

"#RSú$%,&UVìí"

#

;H<<

�I"#

RSù|}ö'!+[o

#

¬½UVPQRSNO

úDEkl

GH<<

&

:I

(yzv)*+mnNO

#

��+[+ù6,¢kl

;H<<

�-

GH<<

v.

*+mnNO

$

ô�+[/!+[0)V1ìív

1rLs��

#

ùUVPQmn2ú6,¢

<=

3

yzvNO

#

�1rLs"h)+UV2ú¢,

<=

(yzmnNO

$

45�Á`¬UV

#

Ä<ø±��

6?|}~7<

( ---#

#

45q±�+VW89Ã

6?�í

#

�@kl

;H<<

#

¬½LsUV|}~x

¦§

&

PQRSDE

;5

&

:I

&

/J

&

KL

&

MN

:

;H<<

ú

|;?<Í

#

PQmn=,

;H<<

�

GH<<

Ð�"

>vÏ?mnNO

#

�+[#1rLs��]`

<=

tumnNOùIú\ø

@)9?)"A

%

��ÅÆ¯°±+®�¢UV12o

#

=,¤

R¤b6789:vUV

#

|}~fg£#+[L

s¦§LM

&

+[WXLMNO

!

4

>

"#

PQmnf

g@Ah)V1rLs

<=

3yzvopq+[L

sNO

#

�¯°±+PQ«1mnZDIµ

#

6Z�

¯°±+[��UV

%

=,¤jb6789:vU

V|}~

:;

4CFGÛ?ø_

#

fgBXLM

#

P

Qmn�R¤´UV"µ

#

6ZR¤´`¬opq

+[+!¤jb@A.ø±��\]

#

¨�¯°±

+[��UV

%

Cg=,DÙ#6789:

&

<=

y

zIZDvmnNO���+V@�JK

#

UV�

ExWX��

#

sFGH

#

���¯°±+[LsU

V

%

¬½¾���

'

ÅÆ¯°±+[�ÁÂÃ�oj

b£¸¹I

%

%&$

(7*<=>?@A

¯°±+[výþJ

OPQIR M O

!

("")

"

@("?)-A

�M

]¦KLMýþNO

#

fg.M]Pq

%

+[Q²�

RSTU��V�WL

#

TU��â�|X+VY

Z[��vï\]^�ï_ab�``klï_v

�éa¬

%

¬�¯°±+[P<_²`¬

@("?)*A

b@

cdëe

'

fg}hiïjkªT¯°±+áM]lm

((66



! " # $

!"!"

%

!

!

"
#

$
%

&
'

(
)

*
+

,
-

.
/

"
#
$
%
#
&
'

0
1

2
3

$
(
'
)
*
!

+
,
-
.
/
0
1
2
#
3
4
&
5
6
"
#
&
'
,
7
/
8
/
9
,
.
(
0
(
)
:
8
,
.
(
)
-
*
7
;
)
8
7
/
<
$
/
0
=
.
%
*
0
=
;
)
8
-
(
#
9
/
8
(
7
7
,
.
-
/
.
>
7

&

!

'
!

%
(

)
*

+
,

-
.

!
#
$

/

"
%
&

'
(
)

"
%
*

'
(

"

0
.

!
#
$

/

"
%
*

'
(
)

"
+
,

-

#

1
2

3
4

!

!
.
)
.

$

!!&,



!

!"

" !

#

#

$

$

%&'(

%&

$)*+,-./0

'

!

123(45'(

%&

$)

%

"

(

"

)

123(65'(+,/0

#

*

!

7893:;65'(

%&

$)

#

+

"

,

7<93:;65'(+,/0

$

=>?(@ABCDEF

-./ 0/1 23)4/4.56

%

7"8"

&

+95:# %& 9;05<= 0/1 >(( ?0@@<A/= 4B C9A34/= BA4; D4/536</5 .E@A0F?4@0==93 A43G=

' FH9A34/ %& 9;05< 4B ?=<.14E<.39@< ?4A?6IAI

#

%J )0/1 ( A<?A<=</@9/5 C9A34/ >(( ?0@@<A/=

#

*FH9A34/ %& 9;05<

4B 0<59A9/< 0.59@< ;<E0/9@< ;4/C4/9@<F?4A?6IAIJ + 0/1 , A<?A<=</@9/5 C9A34/ >(( ?0@@<A/=

GHIJKLMNO

'

D

29@36<EE >K

$

7""#

%

LMML

&

OP5(QRSMTU

NL7FLOP

%

LV

(

WXY5Z[\

]^_`abcde(f<gh5i

%

\]^_`

j_kYlmnoMp<gh5i

%

qrstuv

WXY5Mw

Q

"

'E

"

%0

xy

-9

"

25

"

D9

"

R

Mb=B

Q/0

%

z{5Z|}V~<gh5���}�j

_lmno����}M���

)

#������

��

"

��o�����^���WXY5(��

����� M¡F

NLF7!P

)

¢£WXY5¤�w¥

Q

"

'E

"

%0

x y

-9

"

25

"

D9

"

R

M b = B Q / 0

%

Q

L

S!!T0

L

S

%

Q

L

SUT0

L

S!!L

%

¦/0�§¨©ª«

¬§5�M®(¯;5

F

°5Y±§²³5´µ

¶·¸¹

(

º»¼½¾b¨¿ÀÁWXY5ÂÃÄÅÆ

77V"



! " # $

!"!"

%

&

#

'()*

$%&'

+,%-./0123

()*+# ,)-%./ 0&12 3*4 5-4674/%8 9):;-)27;)./ %7-<4

.5 $%&' :3=>?4

45

@!'A

!

6

(.?48 B(

"

!CC"

#

789:;4<=$'>

?@A5

@"DA

$

BCDEFG6HIJK'LMN#

OPQRDES

"

T"UVWX&

%!

YZ[\LM

A]^_`abc

$

d

EF&(GHI JFHI

"

"DD#

%

ef

@!'A

!

HIJg@'h`aM

GKF

ijk^_

$

lm<=$''h`ano

&

HIJg@K'

(efpq

&

rs<=$'^tuv>?

&

'hwx

yz6{|}~����J�'hw�>?R�

!

������

'

rs<=$'����`aM��

a�$��9

GKF

ijk^_bc

!

��'h�8

�������'���86�a� ��(�¡

�89¢£(

$

!"#

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

¤¥

"D

¦§

'D

%�¨©

!

OMN^ª«'h

wx9¬�ef

!

®¯v���

'

°±®²^³¤

¥´��¨©

!

AµM¶�·³9w¸@¹º»¼

½¾¿9ÀÁ^³>?

@LA

$

Â½�!��ÃÄÅÆ

³ÇÈÉ·Ê9ËÌÍÎ

!

¶�}~�·³Ï�

ÐÑÒ9^�Óx

!

·',ÔÕÖ×Ø

@L&CA

$



Ù¯v�����9!��',Ô×ÚÍÎÛÜÝ

ÞßàáâÃãJ¨ä#å

!

æç±Ù²N^�«

$

Â½}~���è�¾9^�Óxéä�9ç±

Ù²·³ê��ë�ÛÜ

$

rs<=$'9ef

!

ìíîï}~�ä�·

³ðñ',òóôd9õö

$

\'(÷öø¦wx

9yz

&

6HIJg@K'(»ùMQROPDE

S

&

úTAQ9^tuvL@ûü!��÷öø¦

ýþÃÄÅÆ³ÇÈÉÆ³ÿÊ9ËÌÍÎ

!

}~

�¶�·³Ï�Ð·',ÔÕÖ×Ú

"

}~�

!"

%

9Qy

!

ä�·³��',ÔA[×ÚÍÎÏ

�

$

��9no�

'

¶�·³',Ô×ÚÍÎ9Ù#

$%&'[(�Ðä�·³',ÔÕÖ×ÚÍÎ

9Ï�

!

+,

0&12

%�v)*'hwxyz

"

!D#+M#D+C

%

K3$

"

!"N+O#"+#

%

K3

!

+MN^¶�HI

J'hwx9

!"#$!NO K3

@!N&!LP!MA

yzôdûü\,

-���.

$

',Ô³(/0m^_����'å

Ï���1�

GKF

i^_�$bc

$

�����

�

'

�J�}~�¶�9·',Ô×ÚÍÎêß

ÛÜâ}~�!234S¨ä

!

½C5âÐç±Ù

²·³ä67�

$

!

p 8

�9érs<=$'(','Av

&

^tuv

&

+,

0&12

Á%:�;9<=ef

!

>»èÊ?@

�A

'

"

!

%

+,

0&12

%-

"

!D#+M#D+C

%

K3$

"

!"N+O#"+#

%

K3

!

�!��÷öø¦}~�!BCD�9¬�

$

"

"

%

^tuv>?6}~�¶�!��}~�!

B�'h¬�45

!

LMAQ9^_`abcE

F

&GKF

ijk^_

$

ûü!���J�ç±Ù²

·³m^_GH�a�$��ºI

$

"

N

%

m^_�a�$��ºIûüç±Ù²·³

ä�!��GH·',Ô×ÚÍÎ

$

×ÚnJ��

�¶�·',Ô×Ú9ÙK$%&'[L(

$

&

M

'()*

$%&"

+,%-./8123

()*+# ,)-%./ 0&12 3*4 5-4674/%8 9):;-)27;)./ %7-<4 .5

$%&" :3=>?4

!!OD



!

!"

" !

#

#

!!!!!!

!"

!

!"#$%&'()*#$+,-./

012345

!

6789:;<=>?@ABCD

EFGHIJKLMN*OP

!

QRSTUVWX

YZ[

"

#$%&

!

!"#"$"%&"'

"#

$%& '()*+(, -. /01234+( 5. '673(280( ,198() :0(78(3(7+* :0(;39)3(:3.

<87= +>>*8:+780( 70 7=3 ?8@37+( -*+73+1 $A&B A 530>=C2D E32D. %"F"D

"G

!

%HIJ%K%HIJ"D

$L&

$%

.

&'(

.

)*+

.

,

D

-./012345678/9:;

<=>?@ABC

$A&D

D9EFG@H<

. LMMNO LHPLQ

!

%JHK%HLD

R81 S=3(O /1 E18T=0()O U=8 V8+0)10O 37 +*D 530:=348:+*

:=+9+:7398278:2 +(, >3790)3(3282 0W 7=3 >027 :0**8280( 1*79+>07+22814

;0*:+(8: 90:X2 8( Y8+()7+() 90:X T0(3 $A&D 53073:70(8:+ 37

Z37+**0)3(8+O LMMNO LH PLQ

!

%JH K%HI P8( U=8(323 <87= '()*82=

+@279+:7QD

$N& V1O [=+0D \>>39 K4+(7*3 ;3*0:87C 2791:7193 @3(3+7= 7=3 ]097=

U=8(+ U9+70(

!

84>*8:+780(2 W09 *87=02>=398: 7=8((8() $A&D 530>=C28:+*

A019(+* ^(739(+780(+*O LMM"O %HH

!

%LH"_%LFND

$G&

IJK

O

LM

O

NOP

D

QRSTUVWG/XYZ[

$A&D

96<

\

O LMMFO FLPLQ

!

%HG_%"ND

A8 S=+0:=3()O `+() Y8+(O V1 [=8a8(D b93+X _1> 0W 7=3 ]097=

U=8(+ U9+70( 7=901)= *87=02>=398: 7=8((8() $A&D c:7+ 530*0)8:+

S8(8:+O LMMFD FLPLQ

!

%HG_%"NP8( U=8(323 <87= '()*82= +@279+:7QD

$#&

]8

O E1,(8:X E RO U+9*20( E `O

,

D

Q^STU/XY9_`

abcde_fghij

E3

L

d2

klmno

$A&D

9<pq

O

LMMNO%M PNQ

!

J%_JHD

5+0 S=+(O E0@397+ RO E1,(8:XO E8:=+9, `D 37 +*D E340;+* 0W

*87=02>=398: 4+(7*3 8( 7=3 (097= U=8(+ :9+70(

!

E3 _d2 ^2070>8:

3;8,3(:3 W09 :01>*3, :9127 _4+(7*3 )90<7= $A&D '+97= S:83(:3

e90(78392O LMMNO %MPNQ

!

J%_JHP8( U=8(323 <87= '()*82= +@279+:7QD

$J&

]8

O

rst

D

uvbc

P ,3*+48(+780(Q

?we

_

_x;yz<{

|

$A&D

96}~�\

O %""HO %J PNQ

!

%_"D

5+0 S=+(O A8( [=3(48()D f3*+48(+780( +(, 872 )30,C(+48:+*

28)(8W8:+(:3 W09 7=3 :9123 4+(7*3 3;0*1780( $A&D 530*0)8:+* S:83(:3

+(, ?3:=(0*0)C ^(W094+780(O %""HO %J PNQ

!

%_" P8( U=8(323 <87=

'()*82= +@279+:7QD

$H&

]8

O

rst

D

�9euvbc?D�9ex;

$A&D

]�96<

\

O %""FO G PNQ

!

LG%_LG"D

5+0 S=+(O A8( [=3(48(D R0<39 :9127+* ,3*+48(+780( +(, 3;0*1780(

0W :0(78(3(7+* :9127 $A&D 530*0)8:+* A019(+* 0W U=8(+ \(8;39287832O

%""FO GPNQ

!

LG%_LG"P 8( U=8(323 <87= '()*82= +@279+:7QD

$F&

���

O

���

O

���

O

,

D

��r��/���/X���9

:;<?�X��<

$A&D

�+}<

Pf

�

QO LMMGO NG PIQ

!

G%L_GLLD

[=3() A8+(>8()O g1 U=1(438O R1 e3()68+()O 37 +*D [89:0(

)30:=90(0*0)C +(, )30:=348279C 0W 4+W8: 63(0*87=2 W904 R8+0(8()

X84@39*8732

!

?9+:X 7=3 3+9*C 3;0*1780( 0W 7=3 *0<39 :9127O ]097=

U=8(+ U9+70($A&D S:83(:3 8( U=8(+ PS39832 fQO LMMGO GHP%%Q

!

"J%_

"HLD

$"&

���

O

���

O 598WW8( ` R O

,

D

Q^����/G/XYZ[

�j9_� d¡¢`abc

$A&D

9<pq

O LMMJO %N PLQ

!

HJ_

FID

[=3() A8+(>8()O R1 e3()68+()O 598WW8( ` RO 37 +*D R87=02>=398:

7=8((8() +::04>+(C8() 4+(7*3 *+739+* 2>93+,8()O 390280( +(,

93>*+:343(7 @3(3+7= 7=3 3+2739( >+97 0W ]097= U=8(+

!

3;8,3(:3 W904

>398,078732 $A&D '+97= S:83(:3 e90(78392O LMMJO %N PLQ

!

HJ _FI P8(

U=8(323 <87= '()*82= +@279+:7QD

$%M&

£+¤

O

¥¦§

O

¨©ª

D

8«¬®r8¯�/

_

°±/²/

�j³´µmd¶·klm=>

$A&D

/X<\

O %"FFO N

!

L"_NJD

g+( 510=+(O Z1 b+0*38O [3() g82=+(D U=+9+:7398278:2 0W E''O

06C)3( +(, 2790(7814 82070>3 :04>028780( W09 7=3 [8h8(2=+(

+*X+*8(3 90:X2_:+9@0(+7873 U04>*36 8( S=+(68 -90;8(:3 $A&D c:7+

-3790*0)8:+ S8(8:+O %"FFO N

!

L" _NJ P8( U=8(323 <87= '()*82=

+@279+:7QD

$%%&

¸¹º

O

L»¼

D

®r8¯�²/�³´µm9:;<?@A

½¾

$A&D

9:;<

O %""%O N

!

LL"_LNID

[=01 R8(),8O `+() U=1+(C+()O E'' )30:=348279C +(, )3(378:

40,3* 0W [=8h8()+=+( +*X+*8(3 90:X @0,832 $A&D 530:=848:+O %""%O

N

!

LL"_LNIP8( U=8(323 <87= '()*82= +@279+:7QD

$%L&

¸¹º

O

¿sQ

D

À+Á¯¡Â/j/X<d/X;<=>

$A&D

�+}<

Pb

�

QO %""GO LG

"

%M

#!

%M"N_%%M%D

[=01 R8(),8O [=+0 [=3(=1+D -3790*0)8:+* +(, )30:=348:+* W3+71932

0W 2043 +*X+*8(3 8(79128;3 90:X2 8( U=8(+ $A&D S:83(:3 8( U=8(+

PS39832 bQ

!

%""GO LGP%MQ

!

%M"N_%%MLD

$%N&

¿sQ

O

¸¹º

D

À+ÃÄÁ¯¡Â/j³´µm9:;<

$A&D

�+}<

Pb

�

QO %""GO LG

"

%M

$!

%%M"_%%LMD

[=+0 [=3(=1+O [=01 R8(),8D E+93 3+97= 3*343(7 )30:=348279C 0W

2043 +*X+*8(3 8(79128;3 90:X2 8( U=8(+ $A&D S:83(:3 8( U=8(+ PS39832

bQO %""GO LGP%MQ

!

%%M"_%%LMD

$%G&

ÅÆÆ

D

ÇÈÉÊË9��®r8¯�²/9:;<

%

�X

Rc_^U- ZS \_-@

��<ÌÍ?w96{|

$A&D

96ÎÏ

O

LMMHO IN

"

I

$!

JIJ_JJND

V8+0 g1+(C1+(D 530:=348279C +(, [89:0( Rc_^U- ZS \_-@

,+78() 0W 7=3 [8h8(2=+( +*X+*8(3 :04>*36 8( R8(68+( U01(7CO S=+(68

-90;8(:3 +(, 872 )30*0)8:+* 84>*8:+780( $A&D 530*0)8:+* E3;83<O

LMMHO IN

"

I

$!

JIJ_JJNP8( U=8(323 <87= '()*82= +@279+:7QD

$%I& g8() A8W3()O [=+() /0()W1D -3790*0)C +(, )30:=348279C 0W

[8h8(2=+( +*X+*8(3 8(79128;3 :04>*36 8( S=+(68 -90;8(:3O <32739(

]097= U=8(+ U9+70(

!

^4>*8:+780( W09 4+)4+ 4868() 0W ,8WW393(7

2019:32 8( +( 3673(280(+* 93)843$A&D R87=02O LMMHO "F

!

GI_JJD

$%J&

ÐÑÒ

O

ÓÔ

O

ÕÖ�

O

,

D

8«¬®r8¯�78×E/�

/Øx;

_

/Ù<?/XHÚ<no

O

«^D<<\

"

ÛÜ}<

Ý

$

O LM%MO GM

"

%

$!

%%%_%LID

[=+() /0()W+O U=3( 5+()O b+0 /0()>8()O 37 +*D -3790)3(3282 0W

7=3 +*X+*8(3 :04>*36 W904 R868+( O S=+(68 -90;8(:3

!

-3790)9+>=C

+(, 48(39+*0)8:+* 3;8,3(:32 $A&D A019(+* 0W ]097=<327 \(8;39287C

P]+719+* S:83(:3 ',8780(QO LM%MO GM

"

%

$!

%%%_%LIP8( U=8(323 <87=

'()*82= +@279+:7QD

$%H&

ÐÑÒ

O

ÓÔ

O

ÕÖ�

O

,

D

8«¬®r8¯�²/�Þßg

/�X

\_-@

��<?w{|

$A&D

HÚ<\

O LM%%O N%

"

%

$!

HM_

H"D

[=+() /0()W+O U=3( 5+()O b+0 /0()>8()O 37 +*D \_-@ [89:0(

530:=90(0*0)C 0W [8h8(2=+( c*X+*8(3 ^(79128;3 U04>*36O S=+(68

ÐÑÒ,

!

ÇÈÉÊË9«àá�456/?EF{|

%%F%



! " # $

!"!"

%

!"# $%&'()*+&(,,-. '+./, +0 &"1 ,+$&"21,&1'0 34'5-0 +6 &"1 7'8+, 9(,-0 (08

&"1-' &1.&+0-. ,-50-6-.(0.1

#$%&' $()*+,-

!

. /%0 $()*+12)*

"

. /3&' 42-)+5-)*

!

.

6%&' 78)+9-)

!

. :%; $-2+,<)*

"

. =% #>-)+?()*

"

@!A !"#"$ %$& '#()*+")*& ), -)."/.$."+0 1&.#2/345 1$6+*"2$." ), 7$)0)8&5 9)*":;$4" <./=$*4/"&5 >/

!

#. B!CCDE5 ?:++.@/5 A:/.+B

"C D.4"/"E"$ ), F/0 +.G 7+4 ), H:#.8I/.8 F/0 J/$0G5 H:/.# K$"*)0$E2 H)*6)*+"/).5 >/

!

+.5 ?:++.@/5 H:/.+F

:9,&'(.&

"

G5H?-1(H-992I JKL<9 () H>< 9(8H>M<9H<?) N-?*2) (, H>< 0?J(9 O-92) J2915-K N-992P< 9H?8IH8?< -)J 1(?1>K?2H2I H<QH8?<A

%II(?J2)* H( H><2? N2)<?-5 -99(I2-H2(). H><9< ?(IL9 -?< N-2)5K I(N1(9<J (, -<*2?2)< -8*2H< 2P<?)2H< -)J 19<8J(5<8I2H< 1(?1>K?K.

M><?<-9 H>< 1><)(I?K9H9 I()H-2) 5<8I2H<. N<5-)2H<. -<*2?2)< -8*2H< -)J 9(N< ,<5J91-?A 4><9< ?(IL9 >-P< >2*> R

"

0. %5

"

0

S

. T-0 -)J 5(M

U20

"

. =*0. 420

"

-)J /

"

0

V

I()H<)HA ;) H>< 912J<? J2-*?-N9. H><K -?< <)?2I><J 2) R. 7O. U?A :-. /O -)J J<15<H<J 2) &O. 4-. #?. $,A

#2?I() G+/O J-H2)* ?<P<-59 H>-H H><K >-P< I?K9H-552W-H2() -*<9 (, X!!CAY#CAEYZ=- -)J @!CBAD#CAE"Z=-. ?<91<IH2P<5K. O<5()*2)* H(

3-?5K+T?<H-I<(89A ;H 29 ><5J H>-H H><9< 85H?-1(H-992I ?(IL9 ?<985H<J ,?(N H>< 52H>(91><?< H>2))2)* 1?(I<99 () H>< M<9H<?) N-?*2) (, H><

0?J(9 O-92)A

;1< 2+'8,

"

85H?-+1(H-992I[ =<9(W(2I[ 9(8H>M<9H<?) N-?*2) (, 0?J(9 O-92)[ T>()*Q2). '-)98 /?(P2)I<[ 4()*I><)* 4(M)

:9+$& &"1 6-',< ($&"+'

"

#$%&' $()* +,-. N-5<. O(?) 2) !EVB. <)*-*<9 2) H>< ?<9<-?I> () /<H?(5(*K. /<H?(5<8N *<(5(*K.

1<H?(5(*2I-5 *<(I><N29H?K -)J 29(H(1< *<(H><N29H?K

#

3+N-25

"

>,W>-)*\)8MA<J8AI)A

/?(P2)I<.-)J 2H9 *<(5(*2I-5 92*)2,2I-)I< OK 892)* ]%+;T/+=U^_`A

%HI- =2)<?-5(*2I-. "C!!. S!

$

!

%"

BC+BE X2) T>2)<9< M2H> 3)*529>

-O9H?-IHZA

^!Y`

&'(

.

)*+

.

,-.

A

/01234567#89#$

^=`A

:;

"

<8=>?@A

. "CCD

"

!+"aA

T><) =<)*b2). 6-)* #<I><)*. U8) c<)b2)A /<H?(5<8N '<(5(*K (,

c(?<5-)J :-92) 2) M<9H<N 0?J(9 ^=`A :<2b2)*

"

/<H?(5<8N ;)J89H?K

/?<99. "CCD

"

!+"aX2) T>2)<9<ZA

^!E` c(5<K U c. /<II<?255( %. /(H-92I -)J 85H?-1(H-992I N-*N-9 -)J H><2?

(?2*2)^_`A ]2H>(9. !EE". "Y

"

!Y!+!EDA

^"C` c(5<K U c. d<)H8?<552 '. '?<<) e$. <H -5A 4>< 85H?-1(H-992I ?(IL9

"

I>-?-IH<?29H2I9.I5-992,2I-H2() -)J I()9H?-2)H9 ,(? 1<H?(*<)<H2I N(J<5^_`A

3-?H> UI2A 7<PA. !EYB. "a. Y!+!SaA

^"!` =<5W<? U. c(5<K Uc. />-9< ?<5-H2()9 -)J ,?-IH2()-H2() 9<f8<)I<9 2)

1(H-992I N-*N- 9<?2<9 N(J<5<J 2) H>< 9K9H<N T-=*U2

"

0

D

+

R%5U20

a

+=*

"

U20

a

+U20

"

+c

"

0 ^_`A T()H?2OA =2)<?5A./<H?(5A. "CCC.

!SY

"

!YD+!EBA

^""` =2HI><55 7 $. 3J*-? % e. =<5H2)* <Q1<?2N<)H9 () U20

"

+?2I>

5-N1?(2H<9 H( DAa '/- -)J H><2? O<-?2)* () H>< 9(8?I<9 (,

5-N1?(2H2I N-*N-9^_`A =2)<?-5A /<H?(5A. "CC". Ba

"

!!V+!"YA

^"S` =2HI><55 7 $. =<5H2)* <Q1<?2N<)H9 () - 9-)2J2)< 1>5(*(12H<

5-N1?(2H< -H a +B '/- -)J H><2? O<-?2)* () H>< 9(8?I<9 (,

5-N1?(2H2I N-*N-9^_`A _A /<H?(5A. !EEV. SDXVZ

"

!aVV+!aBaA

^"a`

BCD

.

EFG

A

H<+IJKLMNOPQ

G+/O

%RST

UVW

^_`A

XLYZ

. "CCa. aE X !DZ

"

!VYE+!DCa A

68 g8-)O-(. #><)* g()*,<2A '<)<929 (, W2?I() -)J 2H9 I()9H?-2)H9

() 2)H<?1?<H-H2() (, G+/O -*< ^_`A T>2)<9< UI2<)I< :855<H2). "CCa.

aEX!VZ

"

!VVa+!VDEA

^"V` R<-K U. UH<<5< e. T(N19H() 6A ;J<)H2,K2)* '?-)2H< U(8?I<9 OK

U$7;=/ G +/O #2?I() '<(I>?()(5(*K

"

%) %1152I-H2() H( H><

]-I>5-) c(5JO<5H ^_`A T()H?2OA =2)<?-5A /<H?(5A. !EEE. !SB

"

S"SA

^"D` /<8I-H _ _. $2?-H- 4. $<9O2HH 76. 733 ,?-IH2()-H2()

X;T/=U]3%U37Z <P2J<)I< 2) N<H-N(?1>2I W2?I()9 J8?2)*

*?-)852H<

&

,-I2<9 N<H-N(?1>29N -)J -)-H<IH2I 1?(I<99<9A4<??-

%O9H?-IH9. !EEV. B

$

9811A!

%"

SaDA

^"B` /(55<? G. $8H> _. $(11< /. 62552-N9 ; U$ "CC!$ 733. G. 4>. -)J

$, J29H?2O8H2() 2) W2?I() ,?(N M<9H<N T-?1-H>2-) d-?29I-) *?-)2H(2J9

"

-

I(NO2)<J I-H>(J(58N2)<9I<)I< -)J 2() N2I?(1?(O< 9H8JKA %N<?A_A

UI2A SC!

"

YVY+YDBA

^"Y` 78O-HH( e$ #2?I() H?-I< <5<N<)H *<(I><N29H?K

"

1-?H2H2()2)* M2H>

*?-)<H -)J H>< 52)L O<HM<<) G +/O -*<9 -)J N<H-N(?1>29N ^_`$

T><N$ '<(5A. "CC". !Ya

"

!"S+!SYA

^"E`

[\

.

]^_

.

`ab

.

c

A

de#fghijklmnoH<

%+&'

%R

'

()

pqrstuCr#vwLQfx!yzm{

|wU}~

^_`A

m<LZ

. "CCBA "SX"Z

"

a!S+a""A

'8( c<)*. c-) 6<2N2)*. ]2 T>-(M<). <H -5A G+/O -*<9. $, 29(H(1<

-)J H?-I< <5<N<)H I(N1(92H2()9 (, I-1H8?<J W2?I()9 (, H>< /-5<(I<)<

-J-L2H<9 2) H>< g-)b2 -?<-. &3 T>2)-

"

;N152I-H2()9 ,(? N-*N-H2I

<P(58H2() (, 2)H<?N<J2-H<+,<592I N-*N-9 ^_`A %IH- /<H?(5(*2I- U2)2I-.

"CCBA "SX"Z

"

a!S+a""X2) T>2)<9< M2H> 3)*529> -O9H?-IHZA

!!Y"


