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QSOs with redshift <0.5   FUV-NUV < 0    point-like sources
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High redshift sample: optical spectra

J075627.72+205415.1

J025221.08-085516.0

J161821.57+492603.0

J222323.21-084740.5
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���Hv�Q \�M=Qd� YQ�)*:>$B�C�(B��"$# ,AB9*-� CA4�" >
� C��)*,��(+!&�`� [ ,�"$< B�#+*
' B�#+>$CACA*-� (%6 C��)* 4�*
,AC���47"$< *,	 "
F$*
#%*
6)!$C��O/^YQ�)*

,AB9*-� CA4�" ��(%6 = � . "�4�*1,���"$#+*-� ,�> CA>^��"
F$* "k� >�6�,AC�"$6 C >�� ,A*�C "�CX!$#
#
# ��!
C$#
# �n_/1YQ�)*:. "�4�*1>$4��)*�4�*-� ��CA>$B CA>

@9>$CACA>�<:.5@D.r=h���2��?]�2� ��@�# 2)*�4 CA> 4�*-� �)*�4 .('�"$6 �D#%"�@9*
#%#+*-�,	 (+C�� C��)*
(%4���n�K Vz< � nH� (B�)*
6�C�(+x�*�4
/z0 6�#+.���>$4

" ��*:	 >$@`wA*-� C�,2K .`M (%, (%69��#%2 �)*-� (%6 C��)* ,�B *-� CA472�<F'�"�C C��)* *-��!$* >
� C��)* >$@�,A*�4�F$*-�D4�"$6)!$*
/



� N9O �

���Hv�Q(\�N�Q � YQ��* F�(%,�(+@�#%* ,�B *-� CA47"=>
�GC��)*X��(+!&�?4�*-��,���(+��C�35� 0 ,:/HY >$B - ��2)&3*
, �7= � .H��"�F$* @9*�*
6 ,���"$#+*-� CA> "

� >�<=< >�6 F�"$#%2)* (%6 C��)* 4�"$6)!$*Q!$#
#
# ��!
C$#
# �n_/DY2�)*����)>$CACA*
,AC�� ,AB9*-� CA4�2�< (%, C��)*H�)>$CG,AC�"�4
' <=(%,���# "$,�,�(+x�*-� @U. C��)*

�`s5� � B�(+B9*
#%( 6)* "$, "�35� 0 >
� 4�*-��,���(+��C [�\ !D/ � - (%6 C��)* >$@�,�*�4�F$*-�^	;"�F$*
#+*
6)!$C�� ,���"$#+*
' C��)* "�@�,A>$4�B�C�(+>�6�, "�4�*

C��)*Z� "$#%<=*�4 #%(%6�*
,:/z�G*�4�C�(B��"$# �)>$CACA*-� # (%6)*
, <="�4�*rK .`M "$6 �^��� � T A-C
C$#=B9>�,�(+C�(%>�6�,:/WYQ��*5�G.�"$6 ,AB9*-� CA4�2�< (%,

C��)* ,AC�"$6 ��"�4��E3Z� 0 CA*
< B�#%"�CA*
/zYQ��* * &�CA4�*
< *
#+.:4�*-� ,AB9*-� CA4�2�< (%,)��(%,���2�,�,A*-�1,A*�B�"�4�"�CA*
#+. �7= (%!Xc�.(/1�5>$CACA>�<?-

n F$*�4�"�!$*-� >$B�C�(B��"$# ,AB9*-� CA4�":>
��>�2)4��2��� @�#%2)* ,�"$< B�#%*
' "$6 �4�2��� 6)>$4�< "$#>� >�<=B�"�4�(%,A>�6 ,�"$< B #+* (%6 C��)* ,�"$< *

4�*-��,���(+��C 4�"$6)!$*
/XYQ�)*��P� � �)>�2)@ #+*�C ( ,]��( � *�4�*
6 C:/Z=�>$4ZKL.NM 6)>F� >�6�,�B�(B��2)>�2�,]��( �9*�4�*
6 � * (%, ,A*�*
6L' @�2)C C���(%,

#%(%6�* ( , "
F�"$(%#%"�@�#+* >�6�#+. ��>$42��*:	������2� @�# 2)*�� 35� 0 ,-'�<="$*3( 6)! C��)*Z� >�< B�"�47(%,A>�6D6)>$C ,�(+!�6�(+x9��"$6�C:/



� N�\ �

���Hv�Qx\#&]Qd� 3 2�"$6 C�(+C�(%*
,2	2��(B��� ,��)>
	 CA4�*
69��,2	 (+C��k��� ��"�C�" (%6 C��)* ��(+!&� 4�*-��,���(B��C ,�"$< B�#+*
/�YQ�)*XKL.�<="$6

@�4�*
"$* F�"$#%2)* (%, C���* < *
"$6=>
� C��)* C�	5> ��n]K Vz< <="�!�6�(+C�2 �)*
,G<=( 6�2�, C���* < *
"$6=>
� C��)*�C_�`s5� � <="�!�6�(%C�2 �)*
,:/

YQ�)*���>$CACA*-� #%(%6�*
, "�4�* #%(%6)*
"�4�x�C�, CA>?C��)* B9>�(%6�C�,:/�YQ�)* 4�*-� 35� 0 ��,A*�*r= (%!Fc�. (%, F$*�4�.y��(%,�� 4�*�B�"$6�C (%6 C��)*

#+>�	5*�4 C�	5>DB #+>$C�, "$6 � (%, >��g� ,���"$#+* "$6 � 6�>$C]x�CACA*-� @U. C��)* #%(%6)*
/_=>������?���� (%, (%6^n�� <="�!�6�(+C�2 �)*
,:/_YQ�)*

��2�#%#J	 (B��C�� �7= q '9(%6 �n . B�#+>$CACA*-� (%6DC��)* 2�B�B9*�4�� 4�(+!&��C B�"$6)*
# (%, < *
"$,�2)4�*-� "�C_A:#�� >
�GC��)* B9*
"$* ��2�&D"�@ > F$*

C��)* #%>D��"$#O� >�6�C�(%632�2�<F')@D.1# (%6)* B�4�>
x�#%*]x�CAC�(%6)!N/



� N1Z �

���Hv�Q�\ �=Qd� � "�C�(%> >
� KL.NM���?�� CA>Z�P� � *
<=( ,�,�(+>�6_��>$4 C��)*H��� ,�"$<=B�#+* �7��(%4���#+*
,7. "$6 � "�� >�< B�"�4�(%,�>�6 ,�"$< B�#+*

	 (+C�� ,�(%<=( #%"�4 4�*-��,���(+��C @�2)CX=>������?����X@2#`/BA � x�#%#+*-� �)>$C�,7.(/^n #+C���>�2)!&� C��)* ,�"$< B #+*:(%, F$*�4�. #%( <=(+CA*-�O' C��)*

���2� @�# 2)* 3Z� 0 , CA*
6 � CA>F��"
F$*="E��(+!&��*�4 47"�C�(+>N' ,�2)!$!$*
,AC�(%F$* C���"�C5� >�#%#%(%,�(%>�6�, <="
. @9* < >$4�* 4�*
#+*�F�"$6 C:/_YQ�)*

#%(%6�* ( , "=#%(%6)*
"�4Hx�C:/



� N9M
�

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

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

A 5, 8 (+ *7 8 5 9: BCD 7 ) 6 E F -

 !"# $GH IJKL INM IL OL H J P F J M F F FQ M F F J PQR P L H M QH P FRS K L F MH H TH M F J L F MR L TH M F P L H ML S TH MH Q FQ M IL TH MH L FQ M JL TH MH S FQ ML L TH MH P FQ ML L TH M F J L ML F H MH K U > 5 @ : V 5W+

 !"# $GH L JL L F MH R ; H R J J FK MH PS MH R IR J PH ; R M QL F F FQS L H MR R TH MH Q L F MK I TH M F F FR M JK TH MH S FR MH S TH MH F F INM Q P TH MH F F INMR J TH MH L F INM JH TH MH P L ML Q H MH J U > 5 @ : V 5W+

 !"# $G FK FR L F M J I O PQL K H S MH L P PNM JR QR IS K PQ M PS P F JS L L L MH J TH M FR L L M I P TH ML S FQ ML S TH MH P FR MK P TH MH F FR MK K TH MH F FR MKS TH MH L FR MS R TH MH J L ML R H MH L U > 5 @ : V 5W+

 !"# $GL L L S L S ML F; H R P I PH M J S S J MR PK IH R Q ; R M IQ PJ IK P L L MS J TH M F P L S MH F TH ML J FQ M JL TH MH J FQ M P I TH MH L FQ MS R TH MH L FQ M F P TH MH S FQ MH H TH M FH F M Q Q H MH J U > 5 @ : V 5W+

 !"# $G F PJK PJ MS H O J Q J PS K ML L L PNM FR R IL Q I J Q M Q FH H J JS L L M J I TH M FQ L S M F P TH ML Q L H M JL TH MH R L H MS F TH MH S L H M P F TH MH P L H M P P TH MH I FQ M Q I TH M F J L M F I H MH F U > 5 @ : V 5W+

 !"# $GL F FR JR M JK ; H KS H L INMS S FQ M I PS Q QR R ; K M JH IJR PL L L M F I TH M F I L L M JR TH M FQ FQ M Q I TH MH K FQ M IJ TH MH L FQ MKL TH MH L FQ M PR TH MH P FQ ML I TH M F F L MH H H M F F U > 5 @ : V 5W+

 !"# $GH R L S S INM QR O PJ JKL F M P FL J M QH R L PK R PJ M QS QL R PH L L M P F TH M FQ L L MK I TH ML Q L L ML L TH MR H L F M PH TH ML S L H MR K TH M F P L H MS S TH MH Q FQ M PK TH M F F L M J Q H MH P U > 5 @ : V 5W+

 !"# $GH H S JH J M JR ; FH S JS K M P R M I IS L PL J ; FH M J QS P PQS L L M PK TH ML S L L MK R TH ML J FQ MS J TH MH P FR M J I TH MH F FR MKL TH MH F FR M PQ TH MH F FR ML H TH MH J L ML K H MH S U > 5 @ : V 5W+

 !"# $GL S H IL PNM QR OH H H Q JR MH S PK MR J PH IQ P H M FK K FH Q K L F M QS TH M F J L L M FL TH M FH FQ M PH TH MH K FQ M P F TH MH L FQ MS S TH MH S FQ MH P TH MH S FQ ML S TH M F I F M QH H MH P U > 5 @ : V 5W+

 !"# $G F FS KS R MK R OH F FH S F M J F I PNM FK F F J JH F M F IJ P FH J L F M Q P TH M FR L L M FS TH ML H FQ MRS TH MH J FQ MK R TH MH L FQ MK H TH MH S FQ M P I TH MH P FQ M F I TH M F F L M FS H MH L U > 5 @ : V 5W+

 !"# $G F J JH FS M JL OH S S I P PNMK L S INM J JKS J PH S MKL QH JS F L L M I P TH ML J L L MR K TH ML I FQ M J P TH MH J FQ M J F TH MH L FQ MS S TH MH L FR M QS TH MH S FR M IK TH MH Q F M Q F H M FH U > 5 @ : V 5W+

 !"# $GL S S FS Q M IK OH FH PL R M I S JL M Q F JK IR F F MH I PKS FS L H M JK TH MH I L H MK I TH MH I FR M QS TH MH S FR M J P TH MH F FR M PJ TH MH F FR M JS TH MH F FR M PH TH MH J L ML J H MH P U > 5 @ : V 5W+

 !"# $GH QH R F PNM J F O J JH IH F MK FS INMH K H PK Q K J J M F F I FH K Q L L M QR TH M F I L S MH S TH ML L L H ML F TH MH K FQ MR P TH MH L FQ M PK TH MH L FQ MH I TH MH L FR M QH TH MH R F M QS H MH L U > 5 @ : V 5W+

 !"# $GH F JL L Q ML L ; H RS K PH MH L R M FL F I P FR ; R MK F F F F IK L L M PS TH M FQ L L M P I TH M FQ L H ML I TH M FH FQ MR P TH MH S FQ ML I TH MH S FR MR P TH MH S FR MRS TH M F F F M IL H MH L U > 5 @ : V 5W+

 !"# $GH L H P FQ ML Q O F PS QL Q ML S F MH R H S Q JK F PNMK JR FL FQ L F MH I TH M F F L F M F F TH MH Q FQ M F F TH MH S FR MR J TH MH F FR MR H TH MH F FR MK F TH MH L FR M PS TH MH K L M F I H MH J U > 5 @ : V 5W+

 !"# $GH R L K FK MH J O JH L H PQ M J FL K M JK K R R IQ JH MS P IH R L I L L M JR TH ML H L L MK F TH ML I FQ M FQ TH MH P FR M IJ TH MH F FR MKL TH MH F FR MK H TH MH L FR MS I TH MH J L M FQ H MH P U > 5 @ : V 5W+

 !"# $GH H J PH R M PL ; H Q PKS INM F FS M JS JH K K P ; Q M I IK Q JR P L L MK P TH ML R L L MK R TH ML P FR M PJ TH MH L FR MH K TH MH F F INMR L TH MH F F INMK F TH MH F F INM P F TH MH S L M FS H MH P U > 5 @ : V 5W+

 !"# $G F PJH J J MKL OH F J P FQ MH L L L M IS F IJ FK F M QH JL R F P L F M PR TH M FL L F M PJ TH M FL FQ MR K TH MH J FQ M I I TH MH L FQ M IJ TH MH S FQ M JK TH MH P FQ MKS TH M FR F MR I H MH P U > 5 @ : V 5W+

 !"# $G F P FR H INMH I OH JH PS F MS L F PNM JL Q PS Q J J MH IJS K R J L H M QL TH MH Q L H MR I TH MH K FQ M QS TH MH K FQ M JK TH MH L FQ M FH TH MH L FR M IL TH MH L FR M PK TH MH J F MR Q H MH S U > 5 @ : V 5W+

 !"# $GH R JS P PNM QL O JK JS S INM Q FS S M PS I F IL I JK MR QS R KS P L F M I F TH M FS L F MKS TH M F F L H M PL TH M F P L H M PJ TH MH J L H M PH TH MH R L H M FL TH M FH L F MS J T F M JH F MR K H MH J U > 5 @ : V 5W+

 !"# $GH R PK JR M FS O PK JH F F M P FS F M I PL L L L L PK MRS K PQ Q P L F M IJ TH MH R L F MK K TH MH R FQ M P I TH MH P FQ MS K TH MH L FQ ML P TH MH L FQ M F P TH MH S FR MR R TH MH I L M FL H MH L U > 5 @ : V 5W+

" >X (+ *7 8 5 9: BCD 7 ) 6 Y F -

 !"# $GH IJS H PNMK P OL JL PS K MK F FR ML K QS FL Q L J M P FH FK P F FQ M IR TH MH R L H MK I TH MH K FQ MS K TH MH I FR MR P TH MH L FR MS S TH MH L F INM Q P TH MH L F INM IL TH MH K H M F J H MH Q + Z :+ @*+ *

 !"# $G F J PQ FL MS J OH S H K P F MR L S INMS H F P PL J S M F F FK F F F L L M PJ TH ML R L L M Q J TH ML R L F MKL TH M J I L H MS P TH MH K FQ MH F TH MH S FR M PR TH MH S F INM Q K TH MH Q H ML J H M FS + Z :+ @*+ *

 !"# $G F PH R FK MH I OH F J JL R M J L FL MH K K Q P IJ F M QL PJ IL R L L ML K TH M FR L L M IS TH ML Q L H M JH TH ML R FQ M F F TH MH S FR MH K TH MH L F INMK F TH MH L F INML S TH MH J H M F I H MH S + Z :+ @*+ *



� N@N �



� N4&
�

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

 !" # $% !& % ' / &0 ) !1 - 2 &0 ) !1 - ' � :+ + Z U M : 5? + )7 - ? � :. 8+ *  !" # $%' ' 57 : )� - / &0 ) !1 - 2 &0 ) !1 - ' � :+ + Z U M : 5? + )7 - C 3 4�+ � =>? ? + @ :7

A 5, 8 (+ *7 8 5 9: BCD 7 ) 6 E F -

GL S H IL PNM QR OH H H Q JR MH L F M QS TH M F J L L M FL TH M FH Q �Q �L H H P FK Q I �S H J J GL S H IL PNM QR OH H H Q JR M P H M P P L F MK F TH M FH L F M PJ TH MH R R �L P �L H H S S FR F �S FR F �% C �

GH H J PH R M PL ; H Q PKS INM F L L MK P TH ML R L L MK R TH ML P Q �L S �L H H S FK K K � FK K K GH H J PH R M P P; H Q PKS INM I H M I F L S M F P TH MS R L F M QH TH M F P Q �L J �L H H P FK PR � FK PR  % %

GH R JS P PNM QL O JK JS S INM Q L F M I F TH M FS L F MKS TH M F F F � F I �L H H P FK Q P � FK Q P GH R JS P PNMR P O JK JS S R MK F MH H L L MH J TH M FH L F MK H TH MH Q F � F I �L H H P L Q J Q �L Q J Q �% C + #

" >X (+ *7 8 5 9: BCD 7 ) 6 Y F -

GH IJS H PNMK P OL JL PS K MK FQ M IQ TH MH R L H MK I TH MH K L � F P �L H H K F IH S � F IH S GH IJS H PNMK I OL JL PS K MK H M JS � � � L H M PJ TH MH K L � F J �L H H K FK QR � FK QR �% C + U �#

G F JS L FQ M QH OH S S R F F M F L H M QL TH M FS L F ML H TH M FL K � I �L H H S R L R �R L R G F JS L FQ M QH OH S S R FL MS F ML F L F M PJ TH M FQ L H M Q F TH M FS K � I �L H H S P IK � P IK �% C

GL L S J JS MR R O F PL R H J M I FQ M IR TH MH P FQ M Q I TH MH S R � FS �L H H J FK H R �S H H I GL L S J JS MR I O F PL R H K MH H MS J FQ M IK TH MH F FQ MK P TH MH F R �L S �L H H S S F JS S �S F JS S ' % C �# 1

G FK H K J J M PL O JS PH FK M Q FR M QR TH MH L FQ M F F TH MH L K �L J �L H H P L R KL �L R KL G FK H K J J M PH O JS PH FK M I H ML Q FQ M I F TH ML L FQ M PL TH MH F J �L �L H H J PL � FS S P F ' % C � � 1

GH R JS FR M JL O J J F JL J MS L F MR R TH M F P L F M QR TH M F P F � FR �L H H P FK Q P � FK Q P GH R JS FR M J I O J J F JL J MS H M PR L L M PS TH M FQ L L MH K TH M F P F �S �L H H K F IH H � F IH H  % %

GH F PL PR MRS O F PL FL K M Q L F MK Q TH M F P L F M IR TH M FK FH � P �L H H P FKS H � FKS H GH F PL PR MR J O F PL FL K M F H MR K L L ML P TH M FK L F M Q P TH M F F F F � FH �L H H P F IH L �S S Q F  % %

GH PH P PK M IL ; H PJ PL Q M I L F M FR TH M FH L F ML P TH MH Q F F �S �L H H P L PKL �L PKL GH PH P PK M IS ; H PJ PS F MS F MK H L F M F I TH M FL L H M JR TH M F F F F �S �L H H P F JS J � F JS J �% C �+ �# � 1

GH FS QL R M QS ; FH S PL J M Q L H MR F TH MH R L H MR J TH MH K FH � F J �L H H S F J IQ � F J IQ GH FS QL R MR Q; FH S PL K M J H M I I L H M J Q TH MH J L H M JR TH MH P FL � FS �L H H P S L R P �S IJS  % % �

GL S PH FQ MR F OH H J QH INM Q FQ M FR TH MH L FQ ML H TH MH L R �L S �L H H S S F PJ �S F PJ GL S PH FQ MRS OH H J Q FH MS L M PK FQ M PJ TH MH P FQ M FQ TH MH S Q �L L �L H H K FK K Q � FK K Q �% C �# �

G FKS F PL M JH O PK JL PS MS FQ M IQ TH MH P FQ M IK TH MH S I �S F �L H H P L PR F �L PR F G FKS F PL M J P O PK JL PS MK H M JS FQ MR L TH MH P FQ MK R TH MH L R � I �L H H P L R L J �L R L J �% C + #

GL S J PJ INM FH OH H PL L H M J FR ML J TH MH S FR ML L TH MH L FH �L L �L H H K F FH R � F FH R GL S J PJ INM F J OH H PL L H MS H M IL FR MS P TH MH S FR ML H TH MH L FH �L F �L H H K QL P �QL P �% C # 1

G FK H J PJ M QS O JS L L H Q M Q FR ML K TH MH L FR ML L TH MH F I �S F �L H H P FKS I � FKS I G FK H J PJ M QR O JS L L FH MR F MH H FR MH R TH M FL F INMR K TH MH H J �L �L H H J PL � FS S P F ' % C � � 1

GH S L L L J M PS ; H R FL J J MS FR M QS TH MH S FR MR R TH MH L F F �L Q �L H H S FK QR � FK QR GH S L L L J MS I; H R FL J J M P H M QH FR M QL TH MH P FR M IL TH MH L F F �S H �L H H S FK QR � FK QR �% C �+ #

G FK H R F J ML K O JL P PJH MR FQ M PK TH MH P FQ MS Q TH MH S I �S F �L H H P FKS J � FKS J G FK H R F J ML F O JL P PJ F MS H M I F FQ MR K TH ML R FQ M IS TH MH F J �S �L H H J PH � F PR K K ' % C �+ # � 1

G FK F F JK MS K O JL F F FK M Q FQ M F I TH MH P FQ MH Q TH MH L I �S F �L H H P FKS J � FKS J G FK F F JK MS J O JL F F F INML H MS K FQ M FH TH MH P FQ MH H TH MH L I �S F �L H H P FKS F � FKS F 2  C �+ � 1

GH H JH J INM P P O F PS IJS M I L F MS P TH M F F L F ML K TH M FH Q �L J �L H H S FK R I � FK R I GH H JH J INM PJ O F PS IJS MR H ML F L F M IH TH M F F L F M PH TH MH Q R �S H �L H H S FQ K I � FQ K I �% C

GH H JS L R MR H ; H R J IJ PNMR FR M P P TH MH L FR MS K TH MH F Q � FK �L H H S FK H L � FK H L GH H JS L R M IQ; H R J IJ PNM F H M IH FR MS S TH MH L FR ML L TH MH F Q �L S �L H H S FK K K � FK K K �% C �

G FKS KL J M P I O PL FS PK M F FR M P P TH MH L FR MS J TH MH L J �L S �L H H P F IH L � F IH L G FKS KL J M PR O PL FS PK MR H M IL FR MS F TH MH S FR ML K TH MH F I �R �L H H P F FQ J � F JR K ' % C �

� � � � � � � � � � � � � � � G FKS KL J M PL O PL FS PK MR H MR J � � � FR M PR TH MH H J � J �L H H J H � F PK R Q ' % C �# � 1

GL S S KS S M I F; H QL K FK M F FR M P P TH MH L FR MS P TH MH F Q �L �L H H K L FR Q �L FR Q GL S S KS S M IL ; H QL K FK M Q H MR L FR M PL TH MH L FR ML P TH MH F Q �L I �L H H J FQ IS �L R J Q �% C �+ �# 1

2 > :+ M �# Z U V � @ � : 5> @ > 9. >? ? + @ :7� � � � *+ @> :+ 7 ? �, @ 5 : 3*+ * 57. 4+ U � @. � ) 2 &0 > 4 / &0 -, 4+ � :+ 4 : 8 � @S �� �# � *+ @> :+ 7 : 8 � : : 8+ # '  # � 4 : 5 9 �. : � �, 57 7 + : � � �� *+ @> :+ 7 C# Z : 4 �. : > 4 � �, F7 + : ) > ��+ . : 8 �7

@+ 5, 8 � > 3 47 - � 1 � *+ @> :+ 7 C# Z : 4 �. : > 4 � �, L 7 + : ) > ��+ . : X �7 > 4 5, 5 @ � V V � � V+ @*+ * X 5 : 8 � @> : 8+ 4 > @+ - M " >X + 4. �7 + � �, . > *+ 7 9> 4 > 4 5, 5 @ � V7 > 3 4. + 7 � 3 U U+ 4. �7 + 9> 4? � :. 8+ * ? + �7 3 4+ ? + @ :7 M



� N:� �

��� �=T�' M=Q E50 -/'�� :.��*,'�-{'��9+W:x�|*.'�:~+.3|*.� -/'��V2 3�+.$�' T�2#�V�L*,'�<�:,$��H3�+5� U��(:R��3|��T�T�+W� ��TH'�v@�HJ '������
'�TH'��0+.*.2@�=���(J@'0*.:,��2@�u�

���������	�
���
��� ������� ����� ��� � ���! #"%$
&('�*) &+'�*) ,.-�/�0.132.4���5�6873/:9;58/�0 '�</�0

���������
=�-?>�@(A�-�B�C D�B?EGF�@�F(B�A�D�C D B?>%C A ,.-?F%C A HI,.B�C -�,
���������
=�,8@(B�J�,8F%C A?@�E�-�A�-�D�B�,�C K ,.-�J�C - B�A�C J HI,.B�C @�>
���������
=�,.B�-�K�,.D�C -?>�E�-�,8@�@�F(K�C @ @�>%C F @%,�C > HI,.B�C A�,
���������
=�-?F(B?@�@(J�C -�-(H
-?>(B?@(-�-�C - K�D�C , ,8F�>%C A HI,.B�C F�>
���������
=�-�J?F(A�-�K�C A?@�EG@(D�,.B?@�@%C J ,�,.B�C , @(A�C > HI,.B�C B�A
���������
=�-?F(B?>(-�A�C F(A(H
-?>%,.B?F%,�C @ >(A�C A >(-�C K HI,.B�C -�D
���������
=�,.D�,.A?@(-�C D?F�E�B�J�B�,8@�@%C K >(J�C - ,.-�,�C @ HI,.B�C A?@
���������
=�,8@(A?F%,.J�C J�-?E�-�A�A�K�,�,�C , J�B�C , D�,�C B HI,.B�C B�D
���������
=?F(A?@�@�@(B�C F%,8EL,.B�A�D?@(A�C A @(A�C B A�A?@%C > HI,.A�C A�B
���������
=�-�J�,8>�F(J�C @(B?E�D�-�A�,.B�A�C > >(J�C - F%,.A�C > HI,.A�C @�@
���������
=�,.B�,.J�A�B�C F(B?E�-�A�A�,8@(A�C A K�D�C - ,.K�K�C > HI,.A�C D�K
���������
=�-�J�,.D�A?@%C @�>�E�D�-?F�>�F�F%C B J�K�C K F(A�J�C D HI,.A�C >%,
���������
=?F�F(A?F(A?F%C K�J(H
-�J�A�D�A�A�C J J?@%C > J�-�C > HI,.B�C B�D
���������
=?F%,�,8F(-�B�C K�D(H
-�D�A?@(A�B�C > K�-�C - F(J?>%C - HI,.A�C ,.B
���������
=?F(A�A?F�@(B�C B�-?EL,8@%,.A�-?@%C D ,.B?@%C > ,8F�>%C D HI,.A�C B?@
���������
=�-?F(-�J�B�D�C A�-(H
-�K�A�A�B�J�C D J�-�C B ,.B?>%C D HI,.A�C J�,
���������
=?F�F(A?@�@(A�C K�K?EL,.B?F(K�-?@%C > J�D�C A F(K?F%C A HI,.A�C >�F
���������
=?F�F(A�A�A�D�C D�K(H
-?>(B�A�A�D�C , ,.B�A�C K ,.-?F%C A HI,.A�C J�D
���������
=�,.-�,.B�A�B�C ,8>�E�-�-�,8>(-�K�C B >(D�C K @(J�C J HI,.B�C B�D
���������
=?F�F(B�J�A�D�C D�B?EL,.A?F(-�A�K�C A ,.-?>%C J ,8@(D�C A HI,.B�C -�D

��� ��TH'�N�Q >?J '�*W�4v@' T����='�-/'�� :.��*,'�-{'��9+W:�2 3
+W$='R$=��v@$�*.'0<�:.$=�H3�+�:W�4-/)�TH'

��MONQPSR�5T��MUH�V*��4�7XW���NQP�RG5

YZ��[%\]286^�I5 ,.- F(K
�`_a�:b�cd�eM @%C F(A A�C D�K
�`_a�f #"�$ B�B�- F(K?@hgiA�D?@�j
cd�eM
 #"�$ J�- >�@3giJ�D?j
cd���]�i)k #"�$ @�F B�,!g
@�F�j
cd�eMGb!cd�����e) ,�C >(B ,�C K?F

V*�(�I2�CmlnMmW�� "S2.5U� o3p�W�4�28o?�I�S2.5�2.5Uqe��4���MUH
oS��4�7XW��kNQPSR�5*W�4�2Q68��o?�I� o%"S"�7LH�6.��4�4�2.6^�I28�`C:V*�(�I2Q���SW(�U�I�S2GW8r?2.4�W���2X�(q��I�S2G4�W(�I� ��5UW�oS�s�I�S2G4�W(�I� �!�(q��I�S2GW8r?2.4�W���285
W�4�2XoS�(�G�I�S2X5]W�7X2t[#2.68W�"�5�2L�I�S2XW.r?284�W���2! #"�$%285�u:28� ���v�I��2L�S� ���hr�W�� "S2.5Q7X��4�2�C<w��S2.��4�2^�I� 6.W���r�W�� "S2.5�qe��4<�#_%�:b�cO�eMx4�W(��� �3W�4]2tD�C >tqe��4Q68��� � � 5�� ��oSW���� ��oS� y.W(�I� ��o
W�oS�z,�C K!q ��4UpS�S�(�I��� ��oS� y.W(�I� ��o`C


