
����������	
������
��	�������
�������	�
�����������	�
��

	�������	
�	����
�
������	
�������
	��
����	

��

���	
��
���	�������������	�

������
���
����������
���������������
�����������
�����������������������
������������������


� !"#$% &$�'(������")#* ��� +,-".��&,/ #0,$1�'(��,. 0,"��	"$'2,- ���'."&+3��� !"#$% &$�'(

�"$4'!410,'.'51��,. 0,"&��")#* ��� +,-".��&,/ #0,$1�'(��,. 0,"��	"$'2,- ���'."&+3��� !"#$% &$

'(��410,'.'51��")#* ��� +,-".��&,/ #0,$1�'(��,. 0,"��	"$'2,- ���'."&+3��� !"#$% &$�'(


&" 0$4 0,'.'51��")#* ��� +,-".��&,/ #0,$1�'(��,. 0,"��	"$'2,- ���'."&+

�4 �# ."$,'&�) $2  &�0&'#,&5�"&+�')0$#6-$,/ �0.  !�"!& "�"0�2 ..�"0�41!'$41#',+,0%
,0�$4 �')7 -$�'(�,&$ # 0$�'(�%"&1�"6$4'#0���4 �# 0!,#"$'#1�+,0$6#)"&- 0�+6#,&5�0.  !
"# �'($ &�')0 #/ +�,&�!"$, &$0�06(( #,&5�(#'%�41!'$41#',+,0%���4 �# ."$,'&�'(�0&'#,&5
$'�'/ #2 ,54$�,&�$4'0 �!"$, &$0�4"0�&'$�)  &�$"8 &�,&$'�"--'6&$���4 �",%�'(�$4 �0$6+1
2"0� $'�  /".6"$ � $4 � # ."$,'&0� ) $2  &� 41!'$41#',+,0%� "&+� 96"&$,$"$,/ � "&+
96".,$"$,/ �# 0!,#"$'#1�+,0$6#)"&- 0�+6#,&5�0.  !��
++,$,'&".�",%�2"0�$'� 0$").,04�$4 
# ."$,'&0� '(� 0.  !� "!& "� 01&+#'% �� 0&'#,&5�� 41!'$41#',+,0%� "&+� '/ #2 ,54$�� �4 
06)7 -$0� ,&-.6+ +�
:�!"$, &$0� ;

�( %". 0�"&+���%". 0<�"5 +�(#'%��=� $'�>��;% "&
:?��<�06(( #,&5�(#'%�41!'$41#',+,0%��
..�'(�$4 %�6&+ #2 &$�$41#',+�$ 0$,&5�) ('# 
"&+�"($ #�$4 �4'#%'&".�$# "$% &$������"&+�(���-'&- &$#"$,'&0�2 # �+ $ #%,& +��
$
$4 �0"% �$,% �$4 �0.  !�"00 00% &$�;�'.1���
�<�2"0�! #('#% +�$2,- ���"$"�2 # 
')$",& +�(#'%�0.  !�0$6+, 0�"&+�96 0$,'&&",# 0�;�!2'#$4�0.  !,& 00�0-". <��
($ #�$4 
$41#',+�4'#%'& 0�0$"),.,*"$,'&�0,5&,(,-"&$�+ -# "0 �'(�0&'#,&5�0 / #,$1�2"0�')0 #/ +�
�&�$4 �-'&$#"#1��$4 �# 0!,#"$'#1�+,0$6#)"&- �,&+ @�;���<��+ 0"$6#"$,'&�,&+ @�;��<��$4 
.'2 0$�0"$6#"$,'&�;��
�<�+,+�&'$�-4"&5 �0,5&,(,-"&$.1��4'2 / #��$4 ��!2'#$4�0-". 
0-'# �04'2 +�0,5&,(,-"&$�,%!#'/ % &$���4 �-'## ."$,'&0�04'2 +�$4 �0$#'&5�# ."$,'&
) $2  &� .'6+� 0&'#,&5� "&+� ���� ;#A?�>��� !B?�?
<� "&+� (��� ;#A�?�CC�� !B?�??�<
-'&- &$#"$,'&0�) ('# �$4 �$# "$% &$���4 �"&".10,0�04'2 +�&'�-'## ."$,'&�) $2  &�)'+1
%"00� ;���<� "&+� 0&'#,&5�� �4 � 4'#%'&".� 0$"),.,*"$,'&� ,&� !"$, &$0� 06(( #,&5� (#'%
41!'$41#',+,0%�-"60 0�,%!#'/ % &$�,&�0&'#,&5�0 / #,$1���"0 +�'&�'6#�,&/ 0$,5"$,'&�$4 
# ."$,'&04,!� ) $2  &� 41!'$41#',+,0%� "&+� 0 / #,$1� '(� 0&'#,&5� "&+�  @- 00,/ � +"1$,% 
0'%&'. &- �2"0�-'&(,#% +���$�,&+,-"$ 0�"�!'00,). �-'&& -$,'&�) $2  &�41!'$41#',+,0%
"&+�6!! #�",#2"1�# 0,0$"&- �01&+#'% �

	  1 � 2' # + 0 D ���������������	
�����	
�
�����������	���
	�����

�����
���E������������
�����
��
��������??>��:=���6!!. 
��>>F=:

222�7!!�8#"8'2�!.



������������

�)0$#6-$,/ �0.  !�"!& "�01&+#'% �;��
�<�,0�2 ..�8&'2&�+,0'#+ #�,&�24,-4

0.  !�+,0'#+ #0�)# "$4,&5�-"60 0�0.  !�(#"5% &$"$,'&�"&+�'$4 #�% +,-".�"&+�0'-,".

,%!.,-"$,'&0�� �"$, &$0� 2,$4� ��
�� '($ &� !# 0 &$� 2,$4� 01%!$'%0� '(�  @- 00,/ 

+"1$,% � 0'%&'. &- �� ("$,56 �� 0&'#,&5�� + -# "0 +� .,),+'�� + !# 00 +� %''+�

4 "+"-4 �� ,%!",# +�-'&- &$#"$,'&�"&+�') 0,$1�;
���<���4'0 �01%!$'%0�-"&�".0'

"--'%!"&1�41!'$41#',+,0%�

� #,'#),$".�"&+�! #,!4 #".� + %"�"# �606"..1�"00'-,"$ +�2,$4�41!'$41#',+,0%�

)6$� ".0'� "# � (# 96 &$.1� 0  &� ,&� ��
�� ;�<�� �4"$� ,0� $4 � # "0'&�� ��
�� "&+

41!'$41#',+,0%� -"&�  "0,.1� ) � -'&(60 +� '#� %,0+,"5&'0 +�� �&� !"$, &$0� 2,$4

41!'$41#',+,0%�+,0'#+ # +�)# "$4,&5�"!! "#0�$'�) �/ #1�-'%%'&3�1 $�,&�!"$, &$0

2,$4���
���41!'$41#',+,0%�,0�/ #1�6&-'%%'&�;����=<���$�4"0�)  &�0655 0$ +�$4"$

41!'$41#',+,0%�+ / .'!% &$�%,54$�) �# ."$ +�$'� $4 ���
����4 �% -4"&,0%�,0

&'$� 96,$ � -. "#�� 4'2 / #�� $4 � + !'0,$,'&� '(� %6-'!'.,0"-4"#,+ 0� "&+� !#'$ ,&0

 @$#"/"0"$,'&�,&$'�$4 �$,006 0�'(�$4 �("- ��$'&56 �"&+�!4"#1&5 ".�0$#6-$6# 0�0  %

$'� ) � "� -"60 � '(� %1@ + %"$'60� 02 ..,&5� 24,-4� -"&� . "+� $'� 6!! #� ",#2"1

')0$#6-$,'&�;G��
?<���4 �!# /". &- �'(�-' @,0$ &$�41!'$41#',+,0%�2,$4���
��0$,..

# %",&0�6&0'./ +�"&+�!# 0 &$0�"�-4".. &5 �('#�."#1&5'.'5,0$0��!6.%'&'.'5,0$0�"&+

 &+'-#,&'.'5,0$0�� 
� + (,&,$,/ � "&02 #� ('#� $4,0� 96 0$,'&� 2,..� "..'2� ('#� !#'! #

+,"5&'0,0�"&+�$# "$% &$�

��
�� # %",&0� 6&+,"5&'0 +� ,&� "$� . "0$� =?H� '(� "(( -$ +� % &� "&+� G?H� '(

"(( -$ +�2'% &� ;

<��� ."$,'&�'(�'/ #2 ,54$�2,$4���
��"&+�41!'$41#',+,0%

"&+� $4 � ,&(.6 &- � '(� ���� '&� ��
�� $# "$% &$�  ((,-"-1� # 96,# 0� (6#$4 #

,&/ 0$,5"$,'&0�

�4 �",%�'(�$4 �!# 0 &$�0$6+1�2"0�$'� 0$").,04�"�!'00,). �# ."$,'&04,!�) $2  &

41!'$41#',+,0%��# 0!,#"$'#1�+,0$6#)"&- 0�+6#,&5�0.  !�"&+�)'+1�2 ,54$�

�
����
��
����������

E,($  &� !"$, &$0� ;

� ( %". 0� "&+� �� %". 0<� "5 +� (#'%� �=� $'� >�� ;% "&� :?��<� 06(( #,&5� (#'%

41!'$41#',+,0%� 6&+ #2 &$� $4 � ,&/ 0$,5"$,'&0�� �4 � 41!'$41#',+,0%� 2"0� # -'5&,* +� )"0 +� '&

-.,&,-".� 01%!$'%0� ;("$,56 �� -'.+� ,&$'. #"&- �� )#"+1-"#+,"<� "&+� "0� 4"/,&5� "&�  . /"$ +� $41#',+�

0$,%6."$,&5� 4'#%'& � ;���<�� ���� -'&- &$#"$,'&� "&+� (#  � $41#'@,& � ;(��<� -'&- &$#"$,'&� 2 # 

+ $ #%,& +� ,&� $4 � -.,&,-".� .")'#"$'#1� 60,&5� 0 &0,$,/ � #"+,',%%6&'"00"1� $ -4&,96 0�� �4 � &'#%".

#"&5 �('#�����,0�?��G�����C�%��I����4 �&'#%".�#"&5 �('#�(���,0�?�C���
�=�&5I+.���4 �!"$, &$0�2,$4

+,"5&'0 +�41!'$41#',+,0%�6&+ #2 &$��'.1���
��;� +,*,&$ -4&,8�(J#�
#*$�6&+��"$, &$��%)�<

 /".6"$,'&� $2,- �� ) ('# � $4 � $# "$% &$� "&+� "($ #� 4'#%'& 0� 0$"),.,*"$,'&� "0� "� # 06.$� '(� $41#'@,& 

06)0$,$6$,'&��(,/ �$'�0,@�%'&$40�."$ #�

�4 � ('..'2,&5� !"#"% $ #0� 2 # � "00 00 +� +6#,&5� 0.  !� "&+� "&".1* +� ."$ #� '&D� # 0!,#"$'#1

+,0$6#)"&- � ,&+ @� ;���<�� + 0"$6#"$,'&� ,&+ @� ;��<�� .'2 0$� 0"$6#"$,'&� ;��
�<�� 0&'#,&5�� �4 � ���

,&-.6+ 0� $4 �06%�'(�41!'!& "�"&+�"!& "� ,&-,+ &- 0� ."0$,&5�%'# � $4"&�
?�0 -'&+0�! #�4'6#���4 

+,"5&'0,0�'(�0.  !�"!& "�01&+#'% �2"0�)"0 +�'&�$4 �!# 0 &- �'(�"$�. "0$�$ &�"!& "0�! #�4'6#�'(�0.  !

>=



;
���
�<�����,0�+ (,& +�"0�# +6-$,'&�'(�'@15 &�0"$6#"$,'&�'(���! #- &$�'#�%'# �(#'%�$4 �)"0 .,& ���4 

0 / #,$1�'(�0&'#,&5�,0�"00 00 +�)"0 +�'&�$4 �! #- &$�'(�0&'#,&5��.'6+�0&'#,&5�"&+�# ".�$,% �2,$4'6$

0&'#,&5�+6#,&5�0.  !�

�4 ��!2'#$4� 0.  !,& 00� 0-". �� "&�  ,54$�,$ %� 96 0$,'&&",# � $4"$� "080� $4 � !"$, &$� ,(� 04 � '#� 4 

2'6.+�+'* � ,&�"�/"#, $1�'(� 0 + &$"#1�0,$6"$,'&0��2"0�".0'�"!!., +� $2,- �� �$� ,0�"�2 ..�8&'2&� $''.�

24,-4�0 #/ 0�('#� @- 00,/ �+"1$,% �0'%&'. &- �"00 00% &$���&�$4,0�0-". ��"�0-'# �'(�. 00�$4"&�>�,0

-'&0,+ # +�&'#%".��24,. �"�0-'# �")'/ �
?�,0�0655 0$,/ �'(�!"$4'.'5,-�0.  !�+,0'#+ # +�)# "$4,&5

;
���
:<���'+1�%"00�,&+ @�;���<�2"0�-".-6."$ +�)1�+,/,+,&5�$4 �!"$, &$K0�%"00�;85<�)1�$4 �096"# 

'(� $4 � 4 ,54$� ;% $ #0<��
� /".6 � 5#"$ #� $4"&� �?�2"0� -'&0,+ # +� ') 0 � ;C<��
..� !"$, &$0� 4"+� )  &

-'&06.$ +�)1�."#1&5'.'5,0$�) ('# �$4 1�6&+ #2 &$��'.1���
�� @"%,&"$,'&���&�&'�-"0 �$4 �# "0'&

'(� 0&'#,&5� "&+� 0.  !� "!& "� (#'%� &'0 �� $4#'"$� "&+� ."#1&@� 2"0� -'&(,#% +�� �4 � !6.%'&'.'5,-".

-'&06.$"$,'&0� @-.6+ +�"&1�.'2 #�",#2"1�,%!",#% &$0�

�4 �')$",& +�# 06.$0�,&�(, .+�'(�)# "$4,&5�+,0$6#)"&- 0�+6#,&5�0.  !�;�'.1���
�<�) ('# �$4 

$# "$% &$�"&+�"($ #�$4 �4'#%'& �. / .0�0$"),.,*"$,'&�2 # �-'%!"# +���&�$4 �0"% �2"1�$4 �����"&+

(���-'&- &$#"$,'&0���!2'#$4�0.  !,& 00�0-". �# 06.$0�"&+�����/".6 0�2 # �".0'�-'%!"# +�

�"$"�2 # �"&".1* +�2,$4�-'%!6$ #�0'($2"# ���4 �&'&!"#"% $#,-�$ 0$0�2 # �60 +���4 ��,.-'@'&

%"$-4 +� !",#0� $ 0$� 2"0� "!!., +�� E'#� ,&$ #"-$,'&� '(� +,(( # &$� !"#"% $ #0� $4 � �! "#%"&� #"&8

-'## ."$,'&�2"0�,&$#'+6- +���&�0$"$,0$,-".�$ 0$0��$4 �0,5&,(,-"&- �. / .�2"0�0 $�"$�?�?:�

�������

�4 � (��� -'&- &$#"$,'&�2"0� '6$� '(� #"&5 � ,&�  ,54$� !"$, &$0� ;% "&� /".6 � ?�>�

) ('# �"&+�
��:�"($ #�$4 �$# "$% &$<��24,. �����2"0�&'#%".�,&�'&.1�'& �!"$, &$

) ('# �$4 �$# "$% &$�;% "&�/".6 ��G�?:�"&+���?��"($ #�$4 �$# "$% &$<���&�"..�'(�$4 

!"$, &$0�"�0,5&,(,-"&$�#",0,&5�'(�4'#%'& �-'&- &$#"$,'&�2"0�"-4, / +�(,/ �$'�0,@

%'&$40�"($ #�$41#'@,& �# !."- % &$�2"0�0$"#$ +�

>G

�������� �"#"% $ #0�% "06# +�+6#,&5�0.  !�) ('# �"&+�"($ #�4'#%'&".�$# "$% &$�

�"#"% $ #0 � ('# 
($ # �,(( # &- 0 �
� "&�;%,&3�%"@< � "&�;%,&3�%"@< � "&�;%,&3�%"@<


5 �;1 "#0< :?���;�?�?3�>?�?< � � �

����;85I%�< �G���;�
��3��
�?< �>�C�;�?�=3��G��< �
�C�;���G3�?�=< ������

��������;0-'# < =�C�;>�?3�
��?< >�=�;>�?3�

�?< �?�=�;���?3�?�?< ������

����;0-'# < 

�:�;?�?3��
�?< C���;?�?3��C�?< �:���;����?3�:�?< ��

���;0-'# < 
��=�;��?3�::�?< 
?�:�;
�?3�:
�?< �����;��>�?3�G�?< ��

��
��;H< >>���;:��?3�=>�?< =
���;C:�?3�G?�?< �����;��>�?3�G�?< ��

�'6+�0&'#,&5�;H< C=�?�;?�?3�GG�?< �
�
�;?�?3�=
�?< ��C�G�;�CG�?3�
:�?< ������

�&'#,&5�;H< 
����;?�?3��=�?< ���?�;��?3�C?�?< 
?�C�;�
C�?3����?< ������

�,$4'6$�0&'#,&5�;H< 
=�:�;?�?3�
??�?< ���G�;��?3�G=�?< 
C���;�
=�?3�=��?< ������

(���;&5I+�< ?�>��;?�

3�
�
>< 
��:�;?�G=3�
�=?< ?�C��;?�?C3�
�?>< ������

����;%��I�< �G�?:�;:�G=3�
?��>< ��?��;?�:
3����?< ��>�?
 ������

;�
??�:?3��:�
C<


))# /,"$,'&0D�������)'+1�%"00�,&+ @��������# 0!,#"$'#1�+,0$6#)"&- �,&+ @�

�����+ 0"$6#"$,'&�,&+ @���
�����.'2 0$�0"$6#"$,'&



E#'%� (,($  &� !"$, &$0� '&.1� $2'� +,+� &'$� -'%!.",&� ")'6$� 0&'#,&5� "&+� 0.  !
)# "$4,&5� +,0'#+ #0� ) ('# � $4 � "&".10,0�� �,@� '6$� '(� (,($  &� 2 # � ') 0 � "$
!# 0 &$"$,'&�;����5#"$ #�$4"&��?<��
($ #�$4 �$# "$% &$�$4#  �'(�$4 %�0$,..�# %",& +
') 0 ���&�(,/ �!"$, &$0�$4 �0.  !�"!& "�01&+#'% �;����5"#$ #�$4"&�
?<�2"0�04'2&
) ('# �$4 �$# "$% &$���$�! #0,0$ +�,&�$2'�'(�$4 %���&�'& �-"0 �$4 �����,&-# "0 +
(#'%�=�$'�
��"($ #�$4 �$# "$% &$�


($ #� $4 � $# "$% &$� '(� 41!'$41#',+,0%� $4 � ('..'2,&5� !"#"% $ #0� -4"&5 +
0,5&,(,-"&$.1�� ;!B?�?:<D� ����� �!2'#$4� 0-". � 0-'# �� (���� ����� .'6+� 0&'#,&5�
0&'#,&5�"&+�! #- &$�'(�0.  !�$,% �2,$4'6$�0&'#,&5���'�0,5&,(,-"&$�-4"&5 0�2 # 
04'2&�,&������������
��"($ #�$4 �$# "$% &$�;�������<�

=?

0,0 0,2 0,4 0,6 0,8 1,0 1,2 1,4

fT4 before (ng/dl)

0

20

40

60

80

100

lo
ud

 s
no

rin
g 

be
fo

re
 (%

)

r = -0.66
p = 0.0101

������� �'## ."$,'&�) $2  &�.'6+�0&'#,&5�"&+

(���-'&- &$#"$,'&�) ('# �$# "$% &$

0 20 40 60 80 100 120

TSH before (mIU/L)

0

20

40

60

80

100

lo
ud

 s
no

rin
g 

be
fo

re
 (%

)

r = 0.73
p = 0.0030

������� �'## ."$,'&�) $2  &�.'6+�0&'#,&5�"&+

����-'&- &$#"$,'&�) ('# �$# "$% &$



�4 �-'## ."$,'&�) $2  &�.'6+�0&'#,&5�"&+�(���"&+�����-'&- &$#"$,'&0�) ('# 
"&+� "($ #� $4 � $# "$% &$� 2 # � ('6&+�� �4 � 4,54 #� (��� -'&- &$#"$,'&� $4 � 0%".. #
! #- &$"5 �'(�.'6+�0&'#,&5�+6#,&5�0.  !�$,% �) ('# �$4 �$# "$% &$�;#A��?�CC<�"&+
"($ #� $4 �  6$41#',+� "-4, / % &$� ;#A�?�C?<�� �4 � 4,54 #� ���� -'&- &$#"$,'&� $4 
),55 #�$4 �! #- &$"5 �'(�.'6+�0&'#,&5�) ('# �$4 �$# "$% &$�;#A?�>�<�"&+�"($ #�$4 
$# "$% &$��# 0! -$,/ .1�;#A?�:C<�;����������<�

�4 � -'## ."$,'&�2"0� ('6&+� ) $2  &� 0&'#,&5� "&+��!2'#$4� 0.  !,& 00� 0-". 
0-'# �"($ #�$4 �$# "$% &$�;������ "&+��<���4 �% "&�/".6 �'(��!2'#$4�0.  !,& 00
0-". � 0-'# � +,%,&,04 +� 0,5&,(,-"&$.1� "($ #� $4 � 4'#%'&".� $4 #"!1�� 4'2 / #�� ,$
! #0,0$ +� ,&� "� #"&5 � ) $2  &� >�?�
?�?���')'+1� 4"+� $4 ��!2'#$4� 0-'# � .'2 #

=


0,9 1,0 1,1 1,2 1,3 1,4 1,5 1,6 1,7

fT4 after (ng/dl)

0

20

40

60

80

100

lo
ud

 s
no

rin
g 

af
te

r (
%

)

r = -0.60
p = 0.0221

������� �'## ."$,'&�) $2  &�.'6+�0&'#,&5�"&+

(���-'&- &$#"$,'&�"($ #�$# "$% &$

0 1 2 3 4 5

TSH after (mIU/L)

0

20

40

60

80

100

lo
ud

 s
no

rin
g 

af
te

r (
%

)

r = 0.56
p = 0.0366

������� �'## ."$,'&�) $2  &�.'6+�0&'#,&5�"&+

����-'&- &$#"$,'&�"($ #�$# "$% &$



$4"&�>�?���&�$4#  �!"$, &$0�$4 ��!2'#$4�0-'# �"($ #�$4 �$4 #"!1�2"0�4,54 #�$4"&

?�?���4 ,#�����2"0�4,54 #�$4"&��?�?��
&1�-'## ."$,'&�2"0�('6&+�) $2  &����
"&+�0&'#,&5�

����������

�4 � "00'-,"$,'&� ) $2  &� 41!'$41#',+,0%� "&+� ')0$#6-$,/ � 0.  !� "!& "
01&+#'% � 2"0� "� 06)7 -$� '(� 0 / #".� # !'#$0�� �4,0� # ."$,'&� ,0� &'$� -. "#�  &'654�
�&('#$6&"$ .1�� ��
�� "&+� 41!'$41#',+,0%� -"&�  "0,.1� ) � -'&(60 +�� �4 � )"0,-

=�

6 7 8 9 10 11 12

Epworth after (score)

0

20

40

60

80

100

lo
ud

 s
no

rin
g 

af
te

r (
%

)

r = 0.55
p = 0.438

������� �'## ."$,'&�) $2  &�.'6+�0&'#,&5�"&+

�!2'#$4�0.  !,& 00�0-". �"($ #�$# "$% &$

6 7 8 9 10 11 12

Epworth after (score)

0

20

40

60

80

100

w
ith

ou
t s

no
rin

g 
af

te
r (

%
) r = -0.66

p = 0.0096

����� �� �'## ."$,'&� ) $2  &� $,% � 2,$4'6$

0&'#,&5� "&+� �!2'#$4� 0.  !,& 00� 0-". � "($ #

$# "$% &$



01%!$'%0�'(�)'$4�+,0'#+ #0�"# �0,%,."#���4 �."-8�'(� & #51��0.  !,& 00��("$,56 �

+ !# 00 +� %''+�� + -# "0 +� .,),+'�� ,%!",# +� -'&- &$#"$,'&� "# � $4 � !#,%"#1

!#'). %0�;
��
C<���4 ��,&8 .%"&��������('6&+�
�CH�'(�0.  !�-.,&,-�!"$, &$0�4"+

41!'$41#',+,0%��"&+���GH�2,$4�-'&(,#% +���
��".0'�4"+�41!'$41#',+,0%�;=<�

�'� +,0$,&56,04� ) $2  &� $4,0� $2'� +,0'#+ #0� ,0� %"+ � %'# � +,((,-6.$� ) -"60 

41!'$41#',+� !"$, &$0� "# � ".0'� "$� #,08� ('#� 0 -'&+"#1� 0.  !�+,0'#+ # +� )# "$4,&5�

�) 0,$1�"&+�",#2"1�')0$#6-$,'&�"0�"�# 06.$�'(�# 0!,#"$'#1�%1'!"$41�-"&�"!! "#�,&

41!'$41#',+�,&+,/,+6".0�"&+�".0'�,&�!#,%"#1���
��!"$, &$0�;
><�

�&'#,&5� ,0� "� -'%!.,"&$� ')0 #/ +� 6&,/ #0"..1� ,&� !"$, &$0� 2,$4� ��
�� "&+

41!'$41#',+,0%�;�<���&�'6#�5#'6!�'(�!"$, &$0�"..�'(�$4 %�06(( # +�(#'%�0&'#,&5�

4'2 / #�� '&.1� ,&� (,/ � ,&+,/,+6".0� ��
�� 2"0� # -'5&,* +�� 
($ #� 4'#%'& 

0$"),.,*"$,'&� ,$� ! #0,0$ +� ,&� $2'� '(� $4 %���4'0 � !"$, &$0�2 # � ') 0 �� �&� $4#  

-"0 0� ���� +,%,&,04 +� 0,5&,(,-"&$.1�� ) .'2� 
?�� � &- � ,$� 2"0� &'� # "0'&� $'

%",&$",&� "#., #�+,"5&'0,0�����
����4 �!#')"),.,$1�,0�/ #1�4,54�� $4"$� ,$�2"0�"

L0 -'&+"#1�0.  !�"!& "�L��''�0%"..�"%'6&$�'(���
��!"$, &$0�+,+�&'$�"..'2�$'

-'&-.6+ � ")'6$� $4 � # ".� # ."$,'&� ) $2  &� ��
�� "&+� 41!'$41#',+,0%�� �6#

# 06.$0�')$",& +�"($ #�$41#'@,& �$4 #"!1�-"60 +�0,5&,(,-"&$�# +6-$,'&�,&�0&'#,&5

0 / #,$1�('#�') 0 �"&+�&'&�') 0 �!"$, &$0���''8,&5�('#�$4 �# ."$,'&�) $2  &�$4 

# +6-$,'&�'(� 0&'#,&5� 0 / #,$1�"&+�2 ,54$� .'00� ,&� $4'0 �!"$, &$0�&'�-'## ."$,'&

2"0� ('6&+�� 4'2 / #� $4 � % "&� /".6 � '(� ���� -4"&5 +� 0,5&,(,-"&$.1� "($ #

4'#%'&".� $4 #"!1�� �4 � .'6+� 0&'#,&5� 04'2 +� !'0,$,/ � -'## ."$,'&� 2,$4� ���

-'&- &$#"$,'&�) ('# �"&+�"($ #�$4 �$# "$% &$�"&+�& 5"$,/ �-'## ."$,'&�2,$4�(��

-'&- &$#"$,'&� "($ #� $4 � $# "$% &$�� �$� ,&+,-"$ 0� $4 � -'&& -$,'&� ) $2  &

41!'$41#',+,0%�"&+�)# "$4,&5�+,0'#+ #0�+6#,&5�0.  !���#6&0$ ,&��������# !'#$ +

"�4,54�,&-,+ &- ���
��,&�!"$, &$0�2,$4�6&$# "$ +�41!'$41#',+,0%�,&�-'&$#"0$�$'

�,&�  $� ".�� 04'2,&5� '&.1� �:H� '(� ,&-,+ &- � ;��� C<�� �4,0� +,0-# !"&-1� %"1� ) 

 @!.",& +� )1� +,(( # &$� ("-$'#0D� "5 �� 5 &+ #�� -#,$ #,"� '(� ��
��� �6#� 5#'6!� '(

!"$, &$0�-"&�) �+ (,& +�"0�"�4 "/1�0&'# 0�2,$4�41! #0'%&'. &- ���4"$�,0�241�,$

2"0� "0, #�$'� 0$,%"$ �$4 �# ."$,'&04,!�) $2  &�41!'$41#',+,0%�"&+�0 / #,$1�'(

0&'#,&5��
++,$,'&"..1��-4"&5 0�,&��!2'#$4�0.  !,& 00�0-". �"($ #�$4 �$# "$% &$

"&+� !'0,$,/ � -'## ."$,'&� 2,$4� .'6+� 0&'#,&5� "&+� & 5"$,/ � -'## ."$,'&� 2,$4

! #- &$"5 � '(� $,% � 2,$4'6$� 0&'#,&5� ,&� 24'. � 0.  !,&5� $,% �  /".6"$ +� )1

�'.1���
�� @!# 00�$4,0�# ."$,'&�

�4 � ')$",& +� # 06.$0� 04'2�� $4"$� "..� !"$, &$0� 2 # � 0&'# #0� 2,$4�  @- 00,/ 

+"1$,% �0'%&'. &- � @!# 00 +�)1��!2'#$4�0-'# �,&�%'+ #"$ �+ 5#  ���$�"..'20�$'

# -'5&,* �'#�"$�. "0$�060! -$�$4 �6!! #�",#2"1�# 0,0$"&- �01&+#'% �;
:<�

�/ &�$4'654�$4 �����-4"&5 +�0,5&,(,-"&$.1�"($ #�$4 �$# "$% &$�$4 # �2"0�&'

-'## ."$,'&� ) $2  &� ���� "&+� "&1� '(� 4'#%'&".� '#� �'.1���
�K0� !"#"% $ #0

('6&+��4'2 / #���'..4 ,%��������!# 0 &$�"�4,54 #�!# /". &- �'(���
��,&�') 0 

!"$, &$0�;
=<�

�"8,&5� ,&$'� "--'6&$� $4"$� 0&'#,&5� "&+�  @- 00,/ � +"1$,% � 0'%&'. &- � 2 # 

-.,&,-".�0,5&0�'(�$4 �!"$, &$0�2,$4�41!'$41#',+,0%�"&+�"# �01%!$'%0�'(�+ / .'!,&5

��
��� ,$� ,0� !'00,). � $'�  @! -$� $4 � # ."$,'&04,!� ) $2  &� 41!'$41#',+,0%� "&+

=�



��
����&�'6#�0$6+1�,$�2"0�&'$�!#'/ +�+,# -$.1���4 �-'&& -$,'&�'(�41!'$41#',+,0%

"&+�6!! #�",#2"1�# 0,0$"&- �01&+#'% �0  %0�$'�) �"&�,&$ # 0$,&5�')0 #/"$,'&�

�����������


� �"0 +�'&�'6#�,&/ 0$,5"$,'&�$4 �# ."$,'&04,!�) $2  &�41!'$41#',+,0%�"&+�0 / #,$1�'(�0&'#,&5�"&+

 @- 00,/ � +"1$,% � 0'%&'. &- � 2"0� -'&(,#% +�� �$� ,&+,-"$ 0� "� !'00,). � -'&& -$,'&� ) $2  &

41!'$41#',+,0%�"&+�6!! #�",#2"1�# 0,0$"&- �01&+#'% �

�� �'�,&(.6 &- �'(�'/ #2 ,54$�'&�0.  !�+,0'#+ # +�)# "$4,&5�2"0�('6&+�,&�5#'6!�'(�!"$, &$0�2,$4

41!'$41#',+,0%�

��E�������


� �87'+$�����
$8"#�����"0$'&��
���-#  &,&5�('#�41!'$41#',+,0%�,&�0.  !�"!& "����� �!����
�"
��

"�
��#�� 
GGG3�
C?D�>���>�:�

�� 	"!6#��	��	' !0 ..�����+ �",& ���� $�".��
00'-,"$,'&�'(�41!'$41#',+,0%�"&+�')0$#6-$,/ �0.  !

"!& "����� �!����
�"
���"�
��#�� 
GG=3�
:=D�
�>G�
�=��

�� 	#15 #������"&"5 % &$�'(�')0$#6-$,/ �0.  !�"!& "D�'/ #/, 2���&��#,&-,!. 0�"&+��#"-$,- �'(

�.  !�� +,-,& �����	#15 #�����'$4�"&+����� % &$�; +0<���&+  +��������"6&+ #0��'%!"&1�

�4,."+ .!4,"��
GG���!��>�=�

�� �,&�����0"&�	���4 &�����4 �# ."$,'&04,!�) $2  &�0.  !�"!& "�"&+�41!'$41#',+,0%��"���� 
GG�3


?�D�
CC��
CC>�

:� � 0., #�����,#"6+����� #0'&�
���"+"$-4 ((�
���"-,& 6@������# /". &- �'(�41!'$41#',+,0%�,&

0.  !�"!&' "�01&+#'% ��$%
� �#�� 
GG�3�
D�
�>�
�=�

C� �#6&0$ ,&������6..,/"&������.  !�"!& "�"&+�41!'$41#',+,0%D�% -4"&,0%�"&+�%"&"5 % &$����

 �#�� 
G==3�=:D�>>:�>>G�

>� � .$$"#,������"64"."�����'.'����� $�".���!! #�",#2"1�')0$#6-$,'&�,&�41!'$41#',+,0%�� �&���#��


GG
3���CD�
>>�
=
�

=� �,&8 .%"&� �����'.+"%"&�����,0-"$ ..,� ����
# � $41#',+� (6&-$,'&� $ 0$0� & - 00"#1� ,&� !"$, &$0

2,$4�060! -$ +�0.  !�"!& "M�'���� 
GGC3�
GD�>G?�>G��

G� �"7"5"!".�	���� #+ #,"&������"))"#,�����)0$#6-$,/ �0.  !�"!& "�,&�41!'$41#',+,0%�����!�


!����
�(�� 
G=
3�
���;06!!.<D�
==�
G
�


?� �##������". 0� ���� �% 0��	���1@ + %"�"&+�')0$#6-$,/ �0.  !�"!& "����� �#�� 
G=
3�>?D


?C
�
?CC�



� �'6&5�����/"&0����E,&&���� $�".���0$,%"$,'&�'(�$4 �-.,&,-"..1�+,"5&'0 +�!#'!'#$,'&�'(�$4 �0.  !

"!& "�01&+#'% �,&�%,++. �"5 +�% &�"&+�2'% &��'���� 
GG>3��?D�>?:�>?C�


�� �"%10.'208,� ��� �-, #08,� ��� 	"2 -8"� ���  $� ".�� �1&,8,� . -* &,"� -4'#1-4� *� *")6#* &,"%,

'++1-4"&,"�!'+-*"0�0&6�2�	.,&,- ��"#1&5'.'5,,��."08, 7�
��2��")#*6��)�	��
����*	� �??:3

:GD�CGG�>?��


�� �, .,&08,����	.,&,8"�')$6#"-17& 5'�) *+ -46�0 && 5'��*��%�����
��*	� 
GG�3�C
;06!!.<D��?����


�� �'4&0�����
� & 2�% $4'+� ('#�% "06#,&5� +"1$,% � 0.  !,& 00D� $4 ��!2'#$4� 0.  !,& 00� 0-". �

'���� 
GG
3�
�D�:�?�:�:�


:� � 2%"&������. #8�

���''# ����� $�".��� -'5&,$,'&�"&+�06#5,-".�%"&"5 % &$�'(�$4 �6!! #

",#2"1�# 0,0$"&- �01&+#'% ��+�
���	�,	�� 
GGC3�
?CD�
?=G�
?G��


C� �4 #/,&������.  !,& 00��("$,56 ��$,# +& 00��"&+�."-8�'(� & #51�,&�')0$#6-$,/ �0.  !�"!& "��"����

�???3�

=D��>���>G�

=�




>� �"&+ #0'&������'.5 &4 ,%������,+52"1������# +,-$,'&�"&+�# / #0".�'(�).6&$ +�/ &$,."$'#1

# 0!'&0,/ & 00�,&�!"$, &$0�2,$4�41!'$41#',+,0%����� �#�� 
G==3�=�D�=>>�==��


=� �'.. 4 ,%�����0& 0�����,.7 $ ,5�����4 �# ."$,'&04,!�) $2  &�')0$#6-$,/ �0.  !�"!&' "�"&+�)'+1

%"00�,&+ @��"����)�	��
���	� 
GG>3���D��
G�����

�  -  , /  + D � �"&6"#1��:���??>


- -  ! $  + D E )#6"#1��?���??>


6$4'#K0� "++# 00D�����,0,'. 8��������� !"#$% &$� '(����� ,&��")#* ��� +,-".��&,/ #0,$1� '(

�,. 0,"��	"$'2,- ���'."&+���
�=??��")#* ���8N'+'208, 7��6#, �
?3� �%",.D�%,0,'.O2!�!.

=:


