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#Docs   Precision   Recall
  1        1.00      0.33
  2        0.50      0.33
  3        0.66      0.66
  4        0.50      0.66
  5        0.40      0.66
  6        0.50      1.00

Retrieval Output for Query #FOO

1. s940128.0000.L.doc

3. s940118.0000.C.doc

6. s930927.1800.F.doc

2. s930922.1800.A.doc

5. s930923.0000.A.doc

4. s931001.0000.D.doc

P
R
E
C
I
S
I
O
N

RECALL
0 1.0

1.0

0.5

0

0.5

f#A[V�h _`Q �.% 3 � �*ILQ4KUhgGB�BhgG,K��X>:I#M��LKHGJI!Q�GyA�
 >TY*R�A[Pe�UYDQ�_`Q�G�_`A[Q�@H>TYXRwMBRcGcQ\Pi%

_`Q 
 >TYZY�>U_`Qe�!K��BhLY >U_ >UFLC hLR�Q �ihLY�P"Q&>TR�h _`Q�RC-�^LQ 
 >ThLR�Q3G�ILQOM V&Ap@gQ�>
CBAD_`Q 
`G�A[FLCBAE
`>�GyA[KLF K���GJI!Q
_`Q�G�_`A[QO@#>TYXRwMBRcGcQ\P �U>U_�>UP3Q�GcQ\_�R G�IB>�G�>U_`Q�Y A�"#Q&YpM�GcK3^LQ�K��XADF#GcQ\_`Q�RcG�GcK7GJI!Q4h!R�QT_l%

& _wQ)
yAZR�A[KLF >UFLC _`Q 
`>\YZY�>TY R�K�IB>�@BQ3>*
yYDKBR�Q
_`Q&YZ>�GyA[KLF�GcK�>\hgGcKLP�>�GyAE
4A[FLCLQ�,HA[FLV  �GJI!Q:G�_�>UCLQ)�
K � ADF:S7IBA�
�I ADFLCLQ;,#A[FLV:CUAZR!
�_`A[P-A[FB>�GyA[KLF3>UF!C0F!KL_cP�>TY AZR�>�GyA[KLF
Q�,HAZRcG AZR'
yY[KBR�Q�YbM0_`Q�Y >�GcQ\C3GcK3GJI!Q
�L_`Q 
yA R�ADKLF)+g_`Q)
`>TY Y)G�_�>UCLQ\K ��%7E�R4>#F Q�,�>UP(�BYDQR-eG�ILQ�>ThBGcKLP�>�GyA�
�A[FLCLQ�,HA[FLV:GyQ 
�ILFBAE0Bh Q
K���S7KL_`C
RcGcQ\P"P�ADFLV/AZR"CLQ&R�ADV\FLQTC GcK A[Pe�!_wK\@gQ/ADFLC!Q�,HADFLV FLKL_cP�>TY AZR�>�GcA[KLF >UFLC G�ILQT_`Q\^TM ADP(�L_`KT@BQ _`Q �

`>\YZY=- ^BhBG>
cKL_y_`Q�R!�LKLF!CBADFLV&YpM ApG>
 >UF�IB>�@gQ/>UF >UC#@BQT_�R�Q�Q�� Q 
`G-KLF �L_`Q 
yAZR�A[KLF/% fgKL_�Q�,\>#Pe�UYDQ�-
CLK�
yh]P"Q\F#G-_wQ)�L_`Q�R�Q\F#G`>�GyA[KLFBR0^B>\R�QTC KLF�h]FBRcGcQTP3P3QTC ADFLC!Q�,HADFLV9GcQT_yP-R"P�>�M >\YZYDK\S �L_`Q 
yAZR�Q
0Bh Q\_iM +gC!K�
yh P3QTF#G�P->�G�
�IBA[FLV"K!F"G�ILQ�S7KL_`CBR{S:IBAE
�I P�>R"#Q�h$�
G�ILQ(�LIL_�>\R�Q MJGcQ\Q�G�IBA[FLV-G�_`KBh$�
^BY[Q�RCO -US7IBAE
�I
IB>TR(>>�L_`Q)
yAZR�Q-P3Q�>UFUADFLVR-L>UFLC
P�>�M3^LQ�h!R�QTC
P3Q�G`>��LILKL_ A�
 >TYZYbM/% H��e>:RcGcQ\P"P�ADF!V
>TY[VTKL_ ApG�ILP AZR?Q\Pe�UYDK\MgQTC$-�G�ILQ�S:K!_wCUR?P->�M.^!Q{_`QTCUh$
cQ\C4GcK�-\R�>�M�-�M�GcQTQsGJI�G�_wKUh ^BYUO� HK#
�
yh _y_wQ\F�
cQ&R
K��]G�ILQ��L_`Q 
yA R�Q>�LIL_�>\R�Q4S�A YZYLRcGyAZY Y*^LQ�P->�G�
�ILQTC:
cKL_y_wQ)
`GyYpM�- ^UhgG�ADF�G�IBA R 
 >TR�Q4G�ILQ�_`Q�Y >Z,\>�GyADKLF3K��
G�ILQ4Q�,�>R
`G ��KL_cP K��LG�ILQ,S7KL_`CBR,P->�M:KLFBYbM4A[Pe�L_`K\@gQ4_`Q)
`>TY Yg@gQ\_iM:Y ApG`GyYDQR-TA �]>�G�>\YZY=-&S:IUAZYZRcG�YDK\S:Q\_��
ADF!V>�L_`Q 
yA R�ADKLF ^TMj
`>\hLR�ADF!V7R!�Bh _`A[KBhLR4P->�G�
�ILQ&R.KLF3R�QO@gQ\_�>TY7�LI!_�>\R�Q�RC-*R�h.
�I�>TRLMJG�_`KBh ^UYDQ4S�ApG�I
P7M.GyQTQ�G�I�O)-US:IUA�
�I3CLKLQ�R(FLK#G 
cKLFH@gQOM-G�ILQ�_wQ&YZ>�GcAb@gQ&YpM-R�h]^#GyYDQ�A[F#GcQ\F#G,K��]G�ILQ�KL_`A[V�A[FB>TY$�!IL_�>TR�Q�%

� j



W/8�E &��#��I �.% H ��f � I	&�E/�/H � � I!�1� I	H � �]E +

�eI!Q7>UC#@H>UF#G`>#VTQ&R K����!_wQ)
yAZR�A[KLF�>#FLC�_`Q 
`>\YZY >TR:P3Q�>TR�h]_wQ&R K���_`Q�G�_`A[QO@#>TY�Q��)Q)
`GyAp@gQ\FLQ�R�R7>U_`Q
G�IB>�G G�ILQOM3>U_`Q-IBADV\IBYpM3A[F#GyhLApGyAb@gQ�>#FLC
Q&>TRwM9GcK*
`>\Y�
yhLY >�GcQ#% �*ILQ\_`Q�>U_`Q7R�QO@gQ\_�>TY�CBAZR�>#C#@#>#F#G`>UV\Q�R
GcK�G�ILQ&AD_�hLR�Q�-?I!KTS:QO@BQT_l% � FLQ�K���G�ILQ�P"KBRcG�ADP(�LKL_�G`>UFHG>�L_`KL^BY[QTP�R:AZR�G�IB>�G ��K!_�>UF#M R�QsG:K��
_`Q�G�_`A[QO@gQTC�C!K�
yh P3QTF#G`RC-)_`Q�G�_ ADQO@#>\Y?Q�� Q 
`GyAp@BQTFLQ&R�R P�hLRcG{^LQ3Q�,��L_`Q�R�R�Q\C�>\R�>e�L_`Q 
yAZR�A[KLF +B_`Q 
 >TYZY
V$�ZW�fl%b�*ILQT_`Q AZR�FLK�h FBAb@gQ\_�R�>\YZYbM�>R
;
cQ �HGcQTC7R�A[FLV�Y[Q(P"Q&>TR�h _`Q ��KL_*_`Q�G�_ ADQO@#>\Y Q�� Q 
`GyAp@BQTFLQ&R�RC-U>#FLC�ApG
AZR h FB>�@gKBA[CB>U^UYDQ GJIU>�G >(YZ>#_`VTQ >UP3KBh F#G K��BADF���K!_cP�>�GyADKLF(S�AZY YU^LQ YDKBRcG]S:I!QTF�>{R�QsG�K����L_`Q 
yA R�ADKLF)+
_`Q 
 >TYZY.�B>TA[_�R�AZR7
yKLFLCLQ\FBR�QTC7A[F#GcK�>{R�A[FLV�Y[Q'�!QT_U��K!_cP�>UF�
yQ{P3Q�>\R�h _`Q�% �4QO@gQT_�G�ILQ�Y[Q�R�RC-gR�h.
�I:P3Q�>R�
R�h _`Q�R 
`>#F*�L_`K\@BADCLQ7>7hLR�Ql�ihLY4
�IB>#_�>R
`GcQ\_`AZR�>�GyADKLF K��)_`Q�G�_ ADQO@#>\Y)Q��)Q)
`GyAp@gQ\FLQ�R�RC-XR�K3YDKLF!V�>TR(G�ILQ�A[_
CLQ 24
yADQ\F�
yADQ&R:>U_`Q
^!KL_cFLQ�ADF P-A[FLC�� � k�� %-E?F Q�,\>#Pe�BY[Q9R�ADFLV&YDQ!+Hh FUApG4P3Q�>TR�h]_wQ AZR4R�A[Pe�BYbM�GJI!Q
�L_`Q 
yA R�ADKLF KL^#G`>\ADFLQ\C > �[GcQ\_4G�ILQ/>TR�R�Q�R�R�P3QTFHG
K��,G�ILQ9GcK�� � CLK�
yh P3QTFHG`R-ADF G�ILQ _�>UF#"#QTC�_`Q �
G�_`A[Q�@BQTC YZA RcG % � P->�M�^!Q3R�Q�G4GyK
@#>\YZh Q&R:R�h$
�I >TR ��� -
3 � KL_$� � C!K�
yh P3QTF#G`RC-)GyK�_wQ �*Q 
`G�GJI!Q
FBh P3^LQ\_,K���CLK#
yh P"Q\F#G`R(Y A�"#Q�YbM-GcK
^LQ7_`Q�@BA[Q�S7QTC ^TM
CBA �)Q\_wQ\F#G hLR�QT_�R4A[F#GcQ\_wQ&RcGcQTC/ADF3CBA � QT_`QTFHG
�L_`Q 
yA R�ADKLF)+g_`Q)
`>TY Y G�_�>UCLQ\K ��R %

6\>TYpGyKLF�IB>TRe�!_wK#�LKBR�QTC�> 0Bh Q\_iM +gC!Q �LQ\FLCLQTFHG"P3Q�>TR�h]_wQR-'M)Ik+��L_`Q 
yA R�ADKLF�O � � � � -)S:IUA�
�I AZR
G�ILQ>�!_wQ)
yAZR�A[KLF�KL^#G`>\ADFLQ\C S7ILQ\F-G�ILQ-FBh P3^LQT_ K���CLK�
yh]P"Q\F#G`R4_wQsG�_`ADQO@BQTC�Q 0Bh!>TYZR(G�ILQ-FBh P3^LQ\_
K��,C!K�
yh P3QTF#G`R:_`Q�Y[QO@#>UFHG4GcK
G�ILQ:0Bh QT_iM/%�fBKL_(>
I#M��LKHGJI!Q�GyA�
 >TY MZ�LQ\_U��Q)
`GlO-_wQsG�_`ADQO@H>TY�RwMBRcGcQ\Pj-
G�IBAZR�AZR S7ILQT_`Q
_`Q)
`>TY Y�>UF!Ci�L_`Q 
yA R�ADKLF3S:KUhLYDC ^LK#G�I Q)0BhL>TY ������� %:E�YZR�K�-]@#>UF IXAD_iR�^!QT_`VTQ\F�� � �
IB>\R ��K!_cP�hLYZ>�GcQTC7>4R�A[FLV�Y[Q!+Hh FBAbG?P3Q�>\R�h _`Q�-���-�GcKL�LQT_yP-AbG)G�ILQ4CUAD_`Q 
`G�
yKLP(�B>U_ AZR�KLF-K��  eKLKUYDQ�>#F
>UF!C"^LQ&RcGU+gP�>�G;
�I
_`Q�G�_`A[Q�@H>TYXRcGJ_�>�GcQTV&ADQ�R %

)%$�� $)( 5 �%8!��1�6 8 � � 8�3�- = -�5%+
H[G?S7KBhLY[C
^LQ���KLKBY AZR�I�-1��_`KLP >UF�Q�,��LQ\_`A[P"Q\F#G`>TY	�!KBADF#G�K���@BADQOS(-gGyK
>�G`G`>R
�I3GcKLK�P�h$
�I3A[Pe�LK!_��
G`>#F�
cQ(GyK{G�ILQ(_`QsGJ_ ADQO@#>\Y Q�� Q 
`GyAp@BQTFLQ&R�RQ��KL_X>(R�ADFLV&YDQ 0Bh Q\_ M/%b�*IBAZR AZR�^LQ 
 >ThLR�Q�G�ILQ\_wQ AZR�G�M��BAE
`>\YZYpM
>4Y >U_`VTQ >UP3KBh F#G�K��]ADF#G�_ ADFBR�AE
�@#>#_`AZ>�GyADKLF7A[F:_`Q 0Bh]Q�RcG 0BhL>TY ApG�M! #R�KLP3Q�P->�M:^LQ(@BQT_iM-VTKLKLC�>�G?_`Q �
G�_`A[Q�@BA[FLV�G�ILQ�R�Q�G�K��?_`Q&YDQO@#>#F#G.C!K�
yh P3QTF#G`R � -�R�KLP3Q�@gQ\_iM �!KLKL_l%�E�R4>
_`Q�R�hLYbG -�AbG�AZR 
cKLP3P3KLF
�L_�>R
`GyAE
cQ4GyK>�LQ\_U��KL_yP<_`Q�G�_`A[QO@#>TY���KL_�>.FBh P3^LQT_�K��40Bh Q\_`A[Q�R,>#FLC7GJI!QTF�GcK��LK!KBYUG�ILQ�_wQ&R�hLYpG R{KL^��
G`>\ADFLQ\C-KLF-Q�>�
�I�0Bh QT_iM�GcK-KL^HG`>TA[F�R�KLP3Q�>�@BQT_�>UV\Q�ADFLCBAE
`>�GcKL_�K����LQT_=��KL_cP�>UF�
yQ4K\@gQT_eGJI!Q�R�Q�G�K��
0Bh Q\_`A[Q�R %

��>UF:IXAD_iR�^!QT_`VTQ\F�� � � ADCLQ\F#GyA 2*Q\C�G�S:K7CBA � QT_`QTF#G�P3Q�G�ILKLCBRQ��KL_ 
�_`KBR�R`+�0Bh Q\_ M7>�@gQT_�>#V�ADF!V�% H�F
G�ILQ V$f 
�� WU�BTEW � 
(>R���L_`KB>�
�I�-1�L_`Q 
yA R�ADKLF�@#>TY h Q�R�>#_wQa�LKLKBY[QTC�>#FLC�>�@gQ\_�>#VTQ\C>��KL_.2�,#QTC7_wQ)
`>\YZYLY[Q�@��
Q�Y R�AD_c_`Q&R!�LQ 
`GyAp@BQ�K��LG�ILQ4_`Q�>\Y$�L_`Q 
yA R�ADKLF#��_wQ)
`>\YZY4�B>TA[_�R �L_`KLCBh.
cQTC-^\M-Q�>�
�I�0Bh QT_iM/%�WXKLF#@gQ\_�R�Q�YpM�-
ADF GJI!Q ��
lYC�`f W\V/TEW � 
 P3Q�G�ILK!C�- 
�_`KBR�R`+�0Bh]QT_iM 
yKL_c_`Q&R!�LKLFLCLQ\F�
cQ�AZR"^B>\R�QTC KLF R�KLP3Q
@H>U_ AZ>U^UYDQ
h FLC!QT_`YbMBADFLVj�B>#_�>UP3Q�GcQ\_�
cKLP3P"K!F�GcK ^!K#G�IP0Bh]QT_`A[Q�RC-�R�h$
�I >\R:GJI!Q0FUh P"^!QT_�K��{C!K�
yh P3QTF#G`R
_`Q�G�_`A[QO@gQTCb%eH�F3G�ILQ7RcG`>#FLCB>U_`C � I �LW�R!
yKL_`A[FLV7R�K��[G�S�>U_`Q�-�^!K#G�I0P3Q�G�ILK!CBR{>#_`Q"Q\Pe�BY[KTMBQTC! ]GJI!Q
�L_`QTCUA�
`GyAp@BQ�>R�#�L_`KB>R
�I7GcK3VTQTF!QT_�>�GcQ��L_`Q)
yAZR�ADK!F3YDQO@gQ&YZR ��KL_/21,#Q\C"_`Q)
`>TY YL@#>TY h Q�R{^!Q�G�S:Q\QTF � >UFLC

�� ZEX6g l�X
	*y�X6a2h�a e6l�XvX���WEl�X6afa[X6_re6a 	*y�X6l jbX6a���]*s&YV]*y l�a[X {

� �



W/8�E &��#��I �.% H ��f � I	&�E/�/H � � I!�1� I	H � �]E +

� -TG�ILQ�CLQ�R!
�_ A��#GyAp@BQ�>����L_`KB>R
�I�GcK��L_`KLCBh$
yQ9MZ�L_`Q 
yA R�ADKLF > �[GcQ\_)G�ILQ�_`Q�G�_ ADQO@#>\YeK�� �
CLK�
yh]P"Q\F#G`RCO
R!
cK!_wQ&R %

� K*�!KLKBY	�L_`Q 
yA R�ADKLF)+g_`Q)
`>TY Y7
yh _i@gQ&R.K\@gQT_�G�ILQ(0Bh Q\_iM�R�Q�G GcK�KL^#G`>\ADF�>e�!_wQ\CBA�
`GyAb@gQ3>�@gQT_�>#VTQ
�LQ\_U��KL_yP->#F�
cQ(
yh _i@gQR- >:GcQ)
�ILFBAE0Bh Q(
`>TY YDQ\C � ���`fu�R��� 
 f���� WE]��3AZR(hLR�Q\C/%�& >R
�_`KB>�@gQT_�>#V�ADF!V7AZR�>
P3Q�G�ILKLC�K���ADF#GyQT_��!KBYZ>�GcA[KLF ^!Q�G�S:Q\QTF CBAZR!
�_`Q�GyQ��!KBADF#G R�KLF9>*
yh _i@gQR-�F!K#G(Y ADFLQ&>U_`YbM�-�^BhgG hLR�ADF!V
>�RcGcQ �9�ih F�
`GyADKLF$-UR�K�>TR(FLK#G GcK�ADF��]>�GcQ�_`Q�R�hLYbG`R�P�AZR�Y[Q�>#CBADFLV&YpM�-#>TR AZY YZhLRcG�_�>�GcQ\C3ADF9f#A[V�h _`Q �.%�� ��%
fgKL_�>UF#M-_`Q 
 >TYZY]@#>\YZh QR-HG�ILQ�
yKL_c_`Q�R!�!KLFLCBA[FLV�P->�
�_wKU>�@gQ\_�>UVTQ\C*�L_`Q 
yA R�ADKLF7@#>\YZh Q�A R G�ILQ�>�@gQT_�>#VTQ
K��]G�ILQ��L_`Q 
yA R�ADKLFBR���K!_�G�IB>�G��!KBADF#G -gKL^#G >TADF!QTC���_`KLP Q�>R
�I9K��]GJI!Q4RcGyQ ���ih F#
`GcA[KLFBR %

P
R
E
C
I
S
I
O
N

RECALL

f#A[V�h _`Q �.%�� � �eI!Q4h!R�Q.K���P�>R
�_`K +BQO@#>\YZhL>�GyADKLF/% �*ILQ�R�QsG`R{K��/
yAD_�
yYDQ&R'
cKL_y_`Q�R!�LKLF!C-GcK��L_`Q 
yA R�ADKLF)+
_`Q 
 >TYZY��B>\AD_�R K!^BR�QT_i@gQ\CA��KL_ G�S:K R�Q)�B>U_�>�GyQA0Bh QT_ ADQ&R %A�*ILQ3>#CLK��#GyADK!F�K���G�ILQ9RcGcQ � �ih F�
`GyA[KLFBR
P3Q�>UFUR G�IB>�G:>#F�>�@gQ\_�>#VTQ\C �L_`Q 
yA R�ADKLFr��KL_�Q�>R
�I _`Q 
 >TY Y?@#>\YZh QA
 >UF�^!Q KL^#G >TADF!QTC R�ADP(�BYpM�^\M
>�@BQT_�>UV&ADFLV�G�ILQ�@#>\YZh Q�K��XG�ILQ�RcGcQ �L�ih F�
`GyADK!FBR,>�G�G�IB>�G,_`Q)
`>TY Y @H>TYZh]Q�%

E�Y R�K-A[F:G�ILQa� I �LW9R�K��[G�S�>#_wQR-L>:R�A[FLV�Y[Q'2XV�h _`Q���� 
 f`� ��
 V$f 
��UW YBWU�R]3A R V\QTFLQ\_�>�GcQTCb%{fHAD_�RcGyYpM�-
�L_`Q 
yA R�ADKLF�@H>TY h Q�R7>U_`Q*
`>\Y�
yhLY >�GcQ\C�-	��KL_�Q�>�
�IA0Bh QT_iM�- > �[GcQ\_4Q�>�
�I�_wQ&YDQO@#>#F#G:CLK#
yh P"Q\F#G�AZR:_`Q �
G�_`A[Q�@BQTC/% H[G�AZR�>\R�R�h P3QTC7GJIU>�G�G�ILQ �L_`Q)
yAZR�ADK!F���KL_4��K!_X>UF#M-FLKLF)+g_`QsGJ_ ADQO@gQ\C-_`Q�YDQO@H>UF#G,C!K�
yh P3QTF#G
AZR �OQT_`K/% �*ILQ*�L_`Q 
yA R�ADKLF @#>\YZh Q&R:>#_wQ3G�ILQ\F�>�@gQT_�>#VTQTC GcKLV\Q�G�ILQ\_{GyKA�L_`KLCBh$
yQ
>�R�A[FLV�Y[Q3>�@BQT_��
>UV\QTC �L_`Q 
yAZR�A[KLF*��K!_�GJI!Qe0Bh]QT_iM�- S7IBA�
�I 
cKL_y_wQ&R!�LKLFLCUR9
yKLF�
yQ �#GyhL>\YZYpM9GcK
G�ILQ7>#_wQ&>
h FLC!QT_ GJI!Q
�L_`Q 
yA R�ADKLF)+g_`Q)
`>TY Y7
yh _i@gQ���K!_�GJI!Q�0Bh QT_iM/%-fHADFB>\YZYpM�-LG�ILQ�@#>\YZh Q&R4>U_`Q�>�@BQT_�>UV\QTCj��KL_ >TYZY	0Uh QT_ ADQ�R
GcK3VTQ\FLQT_�>�GyQ�>�R�ADFLV&YDQd2XV�h _`Q�%

& ��� � 
����%�U� $�	�

�

�*IBAZR 
�IB>R�#GyQT_�IB>TR,CLQ&R!
�_`A[^LQTC3A[F�R�KLP3Q4CLQsG`>TA YgG�ILQ 
yKL_`Q 
cKLF#
cQ �HG`R{K��/H;I  TA[FLCLQ�,HA[FLV�-R0Uh QT_iMBADF!V�-
P�>�G�
�IBA[FLV >UFLC7>\R�R�Q�R�R�P3QTF#GC% �B>R
�IL
cKLF#
cQ �HG)S�A YZY���KL_cP >{@BApG`>\Y$�B>#_�G�K��LG�ILQ GJI!Q4Q�,��LQT_ ADP3QTF#G >TY

� � Z*jba�� z,y l�Xvjba h�e6m6X6grstl�]E\	���
�E{

� �



W/8�E &��#��I �.% H ��f � I	&�E/�/H � � I!�1� I	H � �]E +

CLQO@gQ&YDK��!P"Q\F#G{K��XG�ILQ����e����� R!�LK�"#QTF9P"Q&R�R�>UVTQ-_`QsGJ_ ADQO@#>\Y�RwMBRcGcQ\P<S7IBA�
�I�S�A YZY*^LQ7CLQ�R!
�_ AD^LQ\C
ADF�G�ILQ�Y >�GcQ\_�
�IB>��#GcQT_�R4K��]G�IBAZR�GJI!Q�R�AZR %

��3



���������
	�� �

� � � � � ��� 	 � ��� ��� ��� � �+��� ��	(	 � 
,�
� � ����� � � ���

�*ILQT_`Q�IB>\R ^!QTQTF�YZAbG`GcY[Q 
cK!F#G`>R
`G R�K>�i>#_�^LQ�G�S7QTQ\F"_`Q�R�Q&>U_�
�ILQ\_�R�ADF�G�ILQ >U_`Q�>\R{K��XR!�LQTQ)
�I"_`Q 
yKLV �
FBAbGcA[KLF >UF!C�A[F���KL_cP�>�GyA[KLF _`Q�G�_ ADQO@#>\Y`% �eI!Q:S:K!_�"i�Uh ^BYZA R�ILQTC�R�Kj�i>U_�ADF�G�ILQ9>U_`Q&>�K�� R!�LK�"#Q\F
P3Q�R�R�>UV\Q"_`QsGJ_ ADQO@#>\Y�R�QTQ\P-R4GcK�IB>�@gQ3IB>UC9>�2*_cP ��KBh FLCB>�GyADKLF9ADF�KLF!Q�-*^BhgG4FLK#G(^LKHGJI$-�K�� GJI!Q
�B>#_wQ\F#G)CUAZR!
yA��UYZADF!Q�R %�fBKL_*Q�,�>UP(�BYDQR-T> FBh]P"^LQ\_*K����B>R�!QT_�R	��_`KLP G�ILQ�R!�!QTQ 
�I7_`Q 
cK!VTFBAbGcA[KLF YZApGyQT_��
>�Gyh _`Q�IB>�@gQ�>UCLC!_wQ&R�R�QTC-G�ILQ�R�h ^)_�Q 
`G K�� TU� V�W=�7�UXE�CYBYBW [/� �RT�W=�R]�KL_ TU�)V�WU�/YBV/��T�TEW�]
� � � ��- � �#- � j�� %
E�YpG�ILKBh V\I�GcK��BAE
�
yY >TR�R�A 2�
`>�GyA[KLF�-L>TR?S�AZY Y ^LQ�R�QTQ\F�-LAZR(_`KBh VTIUYpM-Q 0Bh!Ap@#>\YDQ\F#G�GcK"_`KBhBGcA[FLV�A[F�
cKLF��
@gQ\F#GyADKLFU>TY�GcQ�,\G�H;IQ-*G�ILQT_`Q�IB>\R"^LQTQ\F�Y ApG`GyYDQ
_`Q�R�Q&>U_�
�I ^TM�G�ILQ9R!�LQ\Q 
�I 
yKLP"P�h FBAbG�M�KLF R!�LK��
"#QTF�P3Q�R�R�>#VTQ�_`Q�G�_`A[QO@#>TY ADF _wQ&R!�LKLFBR�Q9GcKA���i�����'0Bh]QT_iMBADFLV#%�W*KLF#@BQT_�R�Q�YbM�-�S:I!QTF >�G`GcQ\Pe�HG`R
IB>�@gQ4^LQ\QTF3P->#CLQ4^\M7ADF���KL_yP->�GyADKLF�R!
yADQ\F#GyAZRcG`R,GyK:^BhLA YDC7R!�LK#"#QTF-P3Q�R�R�>UV\Q�_wQsG�_`ADQO@H>TYLR`MBRcGcQTP�RC-
G�ILQ�R�Q�IU>�@gQ A[F#@gKUYp@gQ\C >�2X_cP VT_�>TR!� K��aH�I -�S�AbGJI GJI!Q QTP(�LIB>\R�AZR
KLF�G�ILQ QTP(�BYDK\MLP"Q\F#G-K��
G�ILQ�
cKLFH@gQTFHGcA[KLFB>\Y�Q�,��LQ\_`ADP3QTFHG`>TY]GcQ 
�ILFUA�0Bh Q&R{K��)K!^#G`>TA[FBADF!Vc0Uh QT_ ADQ�R(>#FLC3_wQ&YDQO@#>#F�
cQ7>\R�R�Q�R�R!�
P3QTF#G`RC-#>#FLC-P->�G�
�IBA[FLV'0Uh QT_ ADQ�R�GcK�>ThgGyKLP->�GyA�
`>\YZYbM +gC!QT_`Ab@gQ\CjMOR!�LK�"#QTF7CLK�
yh P3QTFHGlO(_wQ)�L_`Q�R�Q\F��
G`>�GcA[KLFBR � ��- k���� %d8�KTS:QO@BQT_J-gG�IBA R S7KL_�"-IU>TR(R�KL�i>U_,_`Q\P->\ADFLQ\C3ADF�R�ADP�hLYZ>�GyADKLF
K!FBYpM�-#>UF!C
IB>TR
FLK#G �L_`KLCBh$
yQTC3>#F#M
_`Q�R�hLYbG`R{KL^#G`>\ADFLQ\C(��_wK!P<_`Q�G�_`A[QO@#>TY)Q;,1�!QT_`A[P"Q\F#G`R4KLF�>9f 
 �ZX R!�!K�"#QTF
P3Q�R!�
R�>UV\Q�
cKBY YDQ 
`GyA[KLF/%

�eI!Q-G�S:K CBAZR!
yAE�BYZA[FLQ�R"K��(R!�LQ\Q 
�I�_`Q 
yKLVTFUApGyADKLF >UF!C H;I IB>�@BQ�-�h FBR�h _;�L_`A R�ADFLV&YpM�-?_`Q 
yQTF#GyYpM
�L_`KLV\_wQ&R�R�QTC9>�G CBA � QT_`QTF#G(_�>�GyQ�R %�6\A[F�
cQ �i>TRcG - _`Q�Y AZ>#^BYDQ�R!�LQ�>�"#QT_ +HA[FLCLQ �!QTFLCLQ\F#G�R!�LQ\Q 
�I
_`Q 
yKLV �
FBAbGcA[KLF�AZR RcGyAZYZYgKUhgG`R�ADC!Q,G�ILQ�_`Q�>R
�I7K��LQO@gQ\F�GJI!Q(P"KBRcG �LKTS7QT_=�ihLYgK��BGcKLCB>�M�F R7�LQ\_�R�KLFB>TY�
cK!Pe�BhBGK�
QT_�R�>#FLC(S:K!_�"HRcG`>�GyADK!FBRC- ��Q�S �LQTK��UYDQ�IB>�@BQ(CB>TA YpM>
yKLF#G`>�
`G*S�AbGJI�CLQ �BY[KTMBQTC7R!�LQ\Q 
�I7_wQ)
cKLV\FBApGyA[KLF
RwMBRcGyQTP�R %d8.KTS7QO@gQ\_J-gG�ILQ�hLR�QT_ ^B>TR�Q7K���_`Q�RcG�_`AE
`GcQTC9RwMBRcGyQTP�RC- R�h$
�I�>TR?S7KL_`CBR!�LKHGwGyQT_�R ��K!_ >Th$�
GcKLP�>�GyQTC3GcQ�Y[Q �LI!KLFLQ!+B^B>\R�QTC R�Q\_ @BAE
cQ&R � k � - k 3 � - >#FLC9AZR�KBY >�GcQ\C +�S:K!_wC�_`Q 
yKLVTFUAZR�QT_�R4>\R4>UF >TY��
GcQ\_cFB>�GcAb@gQ�GcK*"#QOML^LKB>#_wC ADF��BhBGQ��KL_ �LQT_�R�KLFU>TYG
yKLP(�BhgGcQ\_�R
� k � � AZR(FLKTS ADF#
�_wQ&>TR�A[FLV�%QS ILQT_`Q�>\R
_`Q�R�Q&>U_�
�I ADFHGcK R!�LQTQ)
�I�_`Q 
yKLVTFBAbGyADKLF IB>TR-^LQTQ\F�R�Y[KTS GcK�^!Q�>U_ ��_ hLApG -�GyQ�,\G +B^B>\R�QTC�C!K�
yh P3QTF#G

� �



W/8{E &��#��I �/% &/I � � H � ad6 S�� I)d H �^6%&��(d�� ��& ��6�6�E �*�(I!�1� I	H � �]E +

_`Q�G�_`A[QO@#>TY RwMBRcGyQTP�RC-�>\R�P3QTFHGcA[KLFLQ\C Q�>#_`Y ADQT_K-eIU>�@gQ3^LQ\QTFj
cKLP3P3QT_�
yAZ>\YZYpM/>�@#>\AZY >U^BY[Q>��KL_ P->#F#M
MgQ&>U_�R %

6#IB>U_;�BYpM3CBA � QT_`A[FLV��LIBA YDKBR�K��!IBADQ&R'
�IB>U_�>R
`GyQT_`A R�Qe
yh]_c_`QTF#G(_`Q�R�Q&>U_�
�I9ADF�R!�LQTQ)
�I�_wQ)
cKLV\FBApGyA[KLF
>UF!C�ADF���K!_cP�>�GyADKLF(_`QsGJ_ ADQO@#>\Y`% H�F GJI!QQ2*Q&YDC4K��H>ThgGyKLP->�GyA�
XR!�LQ\Q 
�I�_`Q 
cK!VTFBAbGcA[KLF�-�^\Md�i>U_BG�ILQ,P3KBRcG
ADP(�LKL_�G`>UFHG _`Q&R�Q�>U_�
�I VTKB>\Y,AZR->�_`KL^BhLRcG�>ThgGcK!P->�GcAE
-CBA�
`G >�GyADKLF R`MBRcGcQTP G�IB>�G�
`>UF _`Q 
yKLVTFUAZR�Q
�]h Q\F#G7R!�LQTQ)
�I hgG`GcQT_`QTC ^\M�>#F#M�FB>�GyAb@gQ�R!�!Q�>R"#Q\_-K��,G�ILQ/YZ>#FLV�hL>#VTQ(��KL_(S7IBA�
�I�G�ILQ/RwMBRcGcQ\P
AZR:G�_�>TA[FLQTCb% �,^#G`>\ADFBA[FLV >�P3Q�>\R�h _`Q�K��4_`Q 
yKLVTFBA R�QT_7>�
�
yh _�>R
�M ��KL_�Q�,��LQ\_`ADP3QTFHG`>TY �Bh _;�LKBR�Q�R
G�ILQT_`Q ��KL_`Q.C!Q �LQ\FLCBR(R�KBY[Q�YpM-KLF7>>
yKLPe�U>U_`A R�KLF-^LQsG S7QTQ\F-G�ILQ�RcG�_`A[FLV4K��LS7KL_`CBR KUhgGB�BhgG�^TM7GJI!Q
_`Q 
yKLVTFBA R�QT_e>UFLC�G�ILQd
yKL_c_`Q 
`GeRcG�_`ADF!V(K��TS:K!_wCUR %/�*ILQd�L_`K�
yQ�R�R?K��!R!
cK!_`ADF!V�AZR�QTFHGcA[_`Q�YpM�KL^ _�Q 
`GyAp@BQ�%
H�Fe
yKLF#G�_�>TRcG -UG�ILQ��LQ\_U��KL_yP->#F�
cQ7K��X>:CLK�
yh P3QTF#G _wQsG�_`ADQO@H>TY*R`MBRcGcQTP AZR(CLQ �!QTFLCLQ\F#G{K!F7R�Q�@BQT_�>TY
IBh P�>UFa�i>R
`GcK!_�R � G�ILQ{_`Q)0Bh Q�RcG R,R�h$���UYZADQ\C:^\M:Q�>�
�I7hLR�QT_K-�G�ILQ�_wQ&YDQO@#>#F�
cQ�>\R�R�Q�R�R�P3QTF#G`R(P->#CLQ
^\M4G�IB>�GehLR�QT_K-!K!_�^TM�>UFLKHGJI!QT_ IBh P�>UFd_ih C!VTQ�-�GJI!Q���KL_yP K��#G�ILQ ADFBAbGyAZ>TY10Uh QT_iM�-T>#FLC4G�ILQ�CLQTV\_`QTQ
>UF!C"P�>UFLF!QT_�ADF�S:IUA�
�I�G�ILQ�0Bh Q\_ M3A R,R�h ^UR�Q 0Bh Q\F#GyYpM
_`Ql2XFLQTC/%

�eI!Q"_`Q 
yQTF#G7Q�,��LQT_ ADP3QTF#G`R7ADF�GcK#�BA�
�
yYZ>\R�R�A 24
 >�GyADK!FP�L_`K\@BADCLQ >�
cKLF#
�_wQsGcQ Q;,\>UP(�BYDQ9K���GJI!Q

cK!F#G�_�>\RcG`R.CLQ&R!
�_`A[^LQTC/>U^LK\@gQ#%d�LK��BA�
d
yY >TR�R�A324
`>�GcA[KLF�-*>\R{AbG�R�KBh F!CBRC- A R,G�ILQ-Q�,BIB>Th!RcGcAb@gQ��B>#_�GyA��
GyADKLF�K��#>(R�QsG)K��HR!�LK�"#QTF�P3Q�R�R�>#VTQ�R ADFHGcK�>{FBh P3^LQ\_*K���
yY >TR�R�Q�R�ADFLCBAE
`>�GcAb@gQ(K��B>(^L_`KB>UC�P3Q�R�R�>#VTQ
GcK��UA�
C%	6OMBRcGcQ\P5GJ_�>\ADFBA[FLV ADF#@BKBYp@BQ�R)G�ILQ G�_�>TADFUADFLV(K��#G�ILQ >R
yKBhLRcGyA�
�P"KLC!Q�YZR <pS7IBA�
�I�P�>�M�KL_�P�>�M
FLK#G(^LQ:8>&?& R�@�_wQ)0BhLA[_wQ\C*��KL_�G�ILQ7R!�LQTQ)
�I _`Q 
yKLVTFUApGyADKLFj
yKLPe�!KLFLQTFHG{K���G�ILQ�
yY >TR�R�A 2XQT_J-X>UFLC
G�ILQ�hLR�Q:K���>>�L_`Q!+�
yYZ>\R�R�A 2*Q\C P3Q�R�R�>#VTQ>
yKL_��UhLR,GcK7GJ_�>\ADF�S:Q&ADVTIHG`R{_`Q�YZ>�GyADFLV�G�ILQ:K#
�
yh _y_wQ\F�
cQ7K��
S7KL_`CBR)A[F�Q�>R
�I��L_`QJ+1
yY >TR�R�A32*QTC-P3Q�R�R�>#VTQ GcK�GJI!Q�GcK��BAE
	
yY >TR�R?K��#G�IB>�G)P3Q�R�R�>#VTQ�% �*ILQ R�>#P"Qd
yKL_��
�BhLR{P�>�M3^LQ�hLR�QTC9��KL_ GJI!Q{G�_�>TA[FBADF!V.K���^!K#G�I:G�ILQ�>R
yKBhLRcGyA�
(P3KLCLQ&YZR(>#FLC:G�ILQ�S:Q&ADV\I#G`R % � K��UA�


yYZ>\R�R�A 24
 >�GyADK!F
A R �LQ\_U��KL_yP"Q\C"K!F->�R�Q�G(K��Xh FUR�QTQTF9P"Q&R�R�>UVTQ&R�^\M"_`Q)
cKLV\FBAZR�A[FLV�GJI!Q>
cK!F#GcQTFHG,K��
Q�>�
�I"P3Q�R�R�>#VTQR-g>UF!Ce
yKLP"^UADFBA[FLV,G�ILQ S:Q&ADVTIHG`R K��!GJI!Q._`Q)
cKLV\FBAZR�Q\C.S7KL_`CBR�GcK��L_`KLCBh.
cQ�>�R!
cKL_`Q
_`Q �L_`Q&R�QTF#GyADF!V4G�ILQ�YZAE"#Q�YZA[ILKLKLC�G�IB>�G,Q�>�
�I
P3Q�R�R�>UV\Q�^LQ�Y[KLFLV�R�GcK3Q�>R
�I(
yYZ>\R�R %

�eI!Q�R�A[P-A YZ>#_`ApGyA[Q�R�^LQ�G�S7QTQTF�R�h$
�I >(R!�LK�"#QTF�P"Q&R�R�>UVTQd
yY >TR�R�A32*QT_X>#FLC�>{CLK�
yh]P"Q\F#G�_wQsG�_`ADQO@H>TY
RwMBRcGyQTP S�AZYZYL^LQ4CUAZR!
yhLR�R�Q\C3ADF�R�KLP"Q�CLQ �#G�I7Y >�GcQ\_  gILKTS7QO@gQT_K-TGJI!Q �L_`A[P->#_iM CUA �)Q\_`QTF�
yQ�R,>#_`Q4K��
�B>#_�GyA�
yhLY >U_XA[F#GcQT_`Q&RcG)ILQ\_wQ#%/�US7K�P->l_�KL_XCBA � QT_`QTF�
yQ�R�>#_`Q�GJI!Q��L_`Q!+\G�_�>TA[FBADFLV K���S7Q�A[VTI#G R _`Q�Y >�GyADF!V
S7KL_`CBR S�ApG�I-GyK��BA�
d
yY >TR�R�Q&RC-*>UFLC3G�ILQ7VTQTF!QT_�>�GyADK!F
^TM3G�ILQ4GyK��BA�
d
yY >TR�R�A32*QT_�K���>#F�Q�,BIB>ThLRcGyAb@gQ�-
MZ
yKL_c_`Q)
`GlO'�B>#_�GyApGyA[KLF-K��]G�ILQ4P3Q�R�R�>UV\Q>
yKBYZY[Q 
`GyADKLFb%/�*IBAZR�
yKLF#G�_�>TRcG`R?S�ApG�I7>UF(H�F���K!_cP�>�GyADKLF:I*Q �
G�_`A[Q�@H>TYB>R���!_wKU>R
�I�GcK�G�ILQ �L_`KL^BYDQ\Pj-\ADF(S:IUA�
�I�>�M�GcK��BAE
 O?A R?_`Q �L_`Q&R�QTF#GcQ\C"^\M�>'0Bh]QT_iM�-#>UFLC�GJI!Q
CLK�
yh]P"Q\F#GQ
cKBY YDQ)
`GcA[KLF>�U>U_�GyAbGcA[KLFLQ\C-KLFBYpM�ADFHGcK4G�S7K�R�Q�G R � G�ILQ R�Q�G�K��]CLK�
yh P3QTF#G R Q&RcGyADP�>�GcQ\C
GcK
^!Q:_`Q�Y[Q�@H>UF#G(GyK:G�ILQL0Bh QT_iMj<EW�� 
��]^LQ&YDKLFLV&ADFLV�GcK >:R�ADF!V�YDQ�GcK��BAE
d
yYZ>\R�R�K��eADF#GyQT_`Q�RcG�@�>#FLC3GJI!Q
_`QTP�>TA[FLCLQT_ %/S Q�A[VTI#G R?_`Q�YZ>�GyADFLV�S7KL_`C:K�
;
yh _c_`Q\F�
cQ&R?A[F�>{CLK#
yh P"Q\F#G�GcK�G�ILQ�_wQ&YDQO@#>#F�
cQ�KL_�F!KLF��
_`Q�Y[Q�@H>UF�
yQ:K��BG�IB>�G�CLK�
yh]P"Q\F#G7
 >UF-KLFUYpM:^LQ�Q�RcGyADP�>�GcQ\C->C�[GcQT_eGJI!Q(>\R�R�Q�R�R�P3QTF#G(^\M.G�ILQ hLR�Q\_�K��
G�ILQ�ADFBAbGyAZ>TY YpM-_`Q�G�_`A[QO@gQTC�CLK#
yh P"Q\F#G`R %

H F VTQ\FLQT_�>\YU-�GJI!Q
R!�!QTQ 
�I?
yKLP"P�h FBAbG�M�F R7>R���!_wKU>R
�I GcK ADF���KL_yP->�GyADKLF�_`Q�G�_ ADQO@#>\Y{IB>TR�
cKLF��

���



W/8{E &��#��I �/% &/I � � H � ad6 S�� I)d H �^6%&��(d�� ��& ��6�6�E �*�(I!�1� I	H � �]E +


cQ\F#G�_�>�GcQ\C KLF G�ILQi�L_`Q&R�Q�YDQ)
`GyADKLF K�� 0Bh QT_ ADQ&R">#FLC >UCH@#>UF#
cQ Q�RcGyADP�>�GyADK!F�K��?S7Q�A[VTI#G R.S:IBAE
�I

cK!_c_`Q�R!�LK!FLC-GcK-G�ILQ�GcQ\_cP _`Q�YDQO@H>UF�
yQ4S:Q&ADVTIHG`R{K��QH;I7%��LK��BAE
d
yYZ>\R�R�A 24
 >�GyADKLFj
 >UF-G�IBhLR(^LQ�R�Q\QTF
GcK3_`Q�R�QTP3^BY[Q�GJI!Q�H;I �L_`K�
yQTCBh _`Q-K�� _`KBhgGyADFLVR-#ADF:S7IBA�
�I�>:R�QsG(K��	0Bh]QT_`A[Q�RC- ILK!FLQTC
^\M-G�ILQ�hLR�Q
K�� _wQ&YDQO@#>#F�
cQL��QTQ\CL^B>�
B".-]AZR(hLR�Q\C3GcKe
yY >TR�R�A3�[M
A[F�
cKLP�ADF!V.C!K�
yh P3QTF#G`R(A[F#GcK
Q&>R
�I�K��e> FBh P3^LQ\_
K�� 
yYZ>\R�R�Q�RC- Q&>R
�I 
cKL_y_wQ&R!�LKLFLCUADFLV7GcK9>UFLC CLQ�R!
�_ AD^LQ\C�^TM KLFLQ-K�� G�ILQ"Q;,#A RcGyADFLV�0Bh]QT_`A[Q�R %9�eI!Q
���e���#� 0Bh]QT_iMBADFLV�G�IB>�G(A R�P3KL_`Q�hLR�h!>TY�ADF3GcQ;,TGyhL>\YQH;IQ- A R 
yKLFBR�Q)0Bh QTFHGcYbM0F!K#G'�LKUR�R�AD^BY[Q�%a�eIUAZR
R�QO@gQ\_wQ&YpM3Y ADP�ApG`R�GJI!Qc�!K#GcQTFHGcA >TYXhgGyAZYZAbG�M-K��/
yh _c_`Q\F#G,Q�,��LQ\_`ADP3QTFHG`>TY�R`MBRcGcQTP�R %

�eIUAZR5
�IU>R�#GcQ\_-Q�,��BYDK!_wQ&R G�ILQ Q�,HAZRcGyADF!V�YZAbGcQT_�>�Gch]_wQR-7��_`KLP GJI!Q _`Q�R�Q&>U_�
�I?
cKLP3P-h]FBApGyADQ&R"K��
R!�LQ\Q 
�I _`Q)
cKLV\FBApGyADK!F�- >#FLC
GyK3>-YDQ&R�R�QT_4Q�,\GcQ\F#G -*ADF���KL_cP�>�GyADK!F
_`Q�G�_`A[Q�@H>TY=-G
cK\@gQ\_`ADF!V�GcK��BAE
`R._`Q �
YZ>�GcQTC GcK,G�ILQ _`Q�G�_`A[Q�@H>TY#K��#R!�LK#"#QTF4P3Q�R�R�>#VTQ�R %�f#AD_�RcG�K��H>TYZY=-�G�ILQ�R!�LQTQ)
�I._`Q)
cKLV\FBApGyADK!F,GcQ)
�ILFBAE0Bh Q
K��*S7KL_`CBR!�LK#G`GyADF!V�AZR{C!Q�R!
�_`A[^LQTC$-*R�ADF�
yQ7ApG AZR(G�ILQ:^U>TR�AZR4K�� R�QO@gQ\_�>TY�K���G�ILQ:Q�,��LQ\_`A[P"Q\F#G`>TY RwMBR!�
GcQ\P-R{CLQ&R!
�_`A[^LQTC9ADF�GJI!Q4Y ApGcQ\_�>�Gyh _`Q7>UFLC > FBh P3^LQ\_?K��*G�ILQ:K!_`ADV&ADFB>\Y*Q�,��LQT_ ADP3QTF#G`R �L_`Q�R�Q\F#GcQ\C
ADF�G�IBA R4GJI!Q�R�AZR % ��Q;,TG - RwMBRcGcQ\P-R���KL_(GcK��UA�
�
yYZ>\R�R�A 24
 >�GyADKLF K��,P3Q�R�R�>#VTQj
cK!_��LKL_�> S�AZY Y?^LQ
Q;,1�
>UP�ADF!QTC/%�f#A[FB>TY YpM��B>��LQT_�R{CLQsG`>TA YZADF!V(G�ILQ �LKBR�R�A[^BYDQ�A[Pe�BY[QTP3QTF#G >�GyADKLF3K��X>4R`MBRcGcQTP�GcK-_`QsGJ_ ADQO@gQ
R!�LK�"#Q\F"P3Q�R�R�>#VTQ&R(hLR�ADFLV�
yKLF#@gQ\F#GyADKLFU>TY/H;I/GcQ)
�ILFBAE0Bh Q�R?S�AZY Y ^LQ7CLQ�R!
�_ AD^LQ\C/%

� ��� � 
Q��� $ � 
#� ��	 � �

S KL_`CBR!�!K#G`GcA[FLV7AZR�GJI!Qe�B>#_�GyA�
yh!YZ>U_ >R�#�BYZAE
`>�GyA[KLF K���>ThBGcKLP�>�GyA�
�R!�!QTQ 
�I�_`Q)
cKLV\FBApGyADK!F
A[F-S:IBAE
�I
G�ILQ�R!�LQ 
yA324
�@gK�
 >U^BhLY >U_iM K���A[F#GcQT_`Q&RcG4A R._`Q�YZ>�GyAp@gQ&YpM R�P�>TYZY=-�>UFLC/ApG�AZR�GJI!Qc_�KL^�K�� GJI!Q"_`Q 
yKLV �
FBA R�QT_�GcK*�UA�
B"3KBhgG(K�
�
yh]_c_`QTF�
yQ�R.K!FBYpM
K��XG�ILQ�R�Q�S:K!_wCUR'<[hLR�h!>TYZYbM*"gF!KTS:F >TR "#
Zh��a�Rfu� Y�@	��_`KLP
G�ILQ�h]F�"gF!KTS:F7R!�!QTQ 
�Ib%��*IBA R,A R FLK#G�GcK-R�>�M-G�IB>�G�G�ILQ�GcK#G`>\Y @BK�
`>#^BhLYZ>#_iM
K���>{S7KL_`CBR!�LK#G`GcQ\_ AZR
FLQ)
cQ�R�R�>#_`A YpM->\R�R�P->\YZYL>\R G�ILQa"#Q�MTS7KL_`C7R�Q�G  gKLF�GJI!Q'
yKLF#G�_�>U_iM�-gAbG AZR�ADP(�LKL_�G`>UF#G�GyK:IB>�@gQ�R�KLP3Q
P3Q�G�ILKLCa��KL_]G�ILQ(>�
cKBh!RcGcAE
�P"KLC!Q�YZY ADFLV(K�� FLK!F +�"#Q�MTS7KL_`CBRC-TA[F:KL_`CLQ\_*GyK�>�@BKBADC�>{Y >U_`VTQ�FBh P3^LQ\_
K�� A[F�
cKL_y_`Q 
`G "#QOMTS:K!_wC�I#M��!K#G�ILQ�R�Q&Rc< V\QTFLQ\_�>TYZYbM-GcQT_yP"Q\C 	 �ZX\Y�
>�CX��)f � Y�@!% �eI!Q:FLKLF)+1"#QOMTS7KL_`C
P3KLCLQ�Y�
cK!Pe�LK!FLQTF#G�K��]>(S:KL_`CBR!�!K#G`GcQT_Q
 >UF-_�>UF!VTQd��_`KLP >4R�A[FLV�Y[Q�>R
yKBhLRcGyA�
 O&V&>U_y^B>UV\Q�O P3KLCLQ&Y
ADFHGcQTFLC!QTC GcK�P->�G�
�I >TYZY�FLKLF +�"#QOMTS:K!_wC R!�!QTQ 
�I$- GcK >9YZ>U_`V\Q
FBh P3^LQT_�K�� P"KLC!Q�YZR���KL_ >/@BK��

`>#^BhLY >U_iM K��{FLKLF)+1"#QOMTS7KL_`CBRC-)S�AbGJI > Y >UFLV&hL>UV\Q�P"KLC!Q�Y�
cKLFURcGJ_�>\ADFBA[FLV
G�ILQ9GJI!Q _`Q 
yKLVTFBA R�QTC
R�Q 0Uh QTF�
yQ-K��/"#QOMTS:KL_`CBR >UFLC9FLKLF +�"#QOMTS:K!_wCUR %

S KL_`CBR!�LK#G`GyADF!V{IB>\R?^LQ\QTF7> �LK��BhLY >U_�P3Q�G�ILK!C4GcK�hLR�Q(A[F:Q�,��LQ\_`A[P"Q\F#G`>TYLGcQ&YDQ)�LILKLFLQJ+B^B>TR�Q\C
>R�#�BYZAE
`>�GyA[KLFBR.K���R!�LQ\Q 
�I�_`Q 
yKLVTFBAbGyADKLF/% +�>#_wV\Q!+\@gK#
`>U^UhLYZ>#_ M R!�LQ\Q 
�I _wQ)
cKLV\FBApGyA[KLF3GcQ 
�ILFUA�0Bh Q&R
>U_`Q7G�M��BAE
`>TY YpM F!K#G(hLR�Q\C9ADF3G�ILQ�R�Q3>����BY A�
`>�GyADKLFBRC-XR�ADF�
yQ:G�ILQ�>R
yKBhLRcGyA�
 0UhL>TY ApG�M�K�� GJI!Q7R!�LQTQ)
�I
AZR�GcKLK(�LKLKL_ GcK3V�h!>U_�>UF#GyQTQ7>R
;
yh _�>�GcQ4S7KL_`C
_`Q 
yKLVTFUApGyADKLF$-U>#FLC-G�ILQ7KBhgGB�BhgG,K��*G�ILQ�_`Q 
cK!VTFBA R�QT_
FLQ\QTC4KLFUYpM{^!Q�>�R�ADFLV&YDQ�R!�LQ)
yA 24
]S:K!_wC�KL_.�LIL_�>\R�Q�-U_`Q 0UhLAD_`QTC GcK'�!_wK!VT_`Q�R�R >UF >ThgGyKLP->�GcQTC�G�_�>UFBR!�
>R
`GyA[KLF�- ��KL_ Q�,\>UP(�BY[Q�ADF7>{GyQ�YDQ)�LILKLF!Q4^B>UF#"#A[FLV � k � � %/�*IBA R IU>TR,^LQTQ\F-_`Q �*Q)
`GcQTC3A[F4G�ILQ�h!R�Q4K��
GcQ&YDQ �!ILKLFLQJ+10UhL>TY ApG�M3R!�LQ\Q 
�I*
yKL_��!KL_�>�-gR�h.
�I->\R I*KB>UC�I]>TY YpM3>#FLCe6�S�ApG;
�IL^LKB>#_wC$-gADF4S7KL_`CBR!�LKHGK�

� k



W/8{E &��#��I �/% &/I � � H � ad6 S�� I)d H �^6%&��(d�� ��& ��6�6�E �*�(I!�1� I	H � �]E +

GyADFLV-Q;,1�!QT_`A[P"Q\F#G`R � k#k - k �#- k � � %��*ILQ-KBhBGK�UhgG{K�� >.S7KL_`CBR!�LKHGwGyQT_�A R G�M��UA�
`>\YZYbM�>-YZA RcG{K���I#M��
�LK#G�ILQ&R�A	�OQTC("#Q�MTS7KL_`CNO&IBAbG`RCO -BYZ>U^!Q�YZY[QTC:S�ApG�I("#QOMTS:KL_`C�RcG`>U_�G�>UF!C
QTFLC7GyADP�ADFLV&RC-#>UFLC�>�R!
cKL_`Q
_`Q �*Q)
`GyADFLV�G�ILQ�_`Q�YZ>�GyAp@gQL
cQ\_�G`>\ADF#G�M
K�� G�ILQ��BhBG`>�GyAp@BQ:K�
;
yh _c_`Q\F�
cQ#%
E�R�R�h P�ADF!V
G�IB>�G�"#QOMTS7KL_`C K#
�
yh _y_wQ\F�
cQ&R
ADF�>0GcQ&RcGe
cKUYZYDQ)
`GyADKLF >#_`QA"gFLK\S:F Q�,\>�
`GcYbM�-,GJI!Q

�LQ\_U��KL_yP->#F�
cQ7K��*G�ILQ(S7KL_`CBR!�LK#G`GcQ\_d
`>UF9^LQ�P"Q&>TR�h _`QTCb%?E�G�M��BA�
 >TY)P3Q�>TR�h]_wQ7K�� S7KL_`CBR!�LKHGwGyQT_
�LQ\_U��KL_yP->#F�
cQj
`>#F�^LQ
KL^HG`>TA[FLQTC ^TMj2*_�RcG�_�>UF�"HADFLV7G�ILQ3Y AZRcG�K��,I#M��LKHGJI!Q�R�A	�OQTCA"#QOMTS7KL_`C�IBApG`R
^\M3R!
cKL_`Q�-]R�Q�Y[Q 
`GyADF!V7>.G�IL_`Q�R�ILKUYDC�KLF-G�ILQL"#Q�MTS7KL_`C3R!
yKL_`Q�RC-*>#FLC*
`>\Y�
yhLY >�GyADF!V�-���KL_ GJI!Q7R�Q�G(K��
�BhgG >�GyAp@BQ�"#QOMTS7KL_`C�CLQ�GyQ 
`GyADKLFUR.S:ILKUR�Q3R!
cKL_`Q&R:>U_`Q9>U^!KT@BQ"G�ILQ�GJI!_wQ&R�ILKBY[C�-)G�ILQ*�LQ\_`
yQTF#G >UVTQ
K��d"#QOMTS:K!_wC K�
;
yh _c_`QTF#
cQ�R*
cK!_c_`Q 
`GyYpM R!�LK#G`GcQ\C >UFLC G�ILQ�_�>�GcQ9>�G�S:IBAE
�I�A[F�
cK!_c_`Q 
`G:IHM��LK#G�ILQ �
R�Q�R>< MK�i>\YZR�Q�>TYZ>#_cP�RCOK@�S7QT_`Q"V\QTFLQ\_�>�GcQ\C/%  eQ&>U_ ADFLV7A[F0P�ADF!C
G�ILQ-KL^\@BADKBh!R4>UFB>\YDKLVsM S�ApG�I9GJI!Q
_�>UF�"HADF!V-^TM C!Q 
�_`Q�>\R�ADFLV9R!
cK!_wQ9K��?C!K�
yh P3QTF#G`R�A[F0^!Q�RcGU+BP->�G�
�I�CLK�
yh P3QTFHG._`Q�G�_ ADQO@#>\YU-�>UF/>TY��
GcQ\_cFB>�GcAb@gQ�>����L_`KB>�
�I�GcK{S7KL_`CBR!�LK#G`GcQ\_�R!
cKL_ ADFLVd
yKBhLYDC-^!Q,GcK7CLQl2XFLQ "#
Zh��a�Rfu� f 
��U�CX\XBGcK:^LQ GJI!Q
�LQ\_`
yQTF#G >UVTQ-K��	"#QOMTS:K!_wC9K�
�
yh _y_`QTF�
yQ�R 
cKL_y_wQ)
`GyYpM
CLQsGcQ 
`GcQ\C�>#^LKT@BQ�>>
cQ\_�G`>\ADF3G�IL_`Q�R�ILKUYDC�-B>UFLC
"#
Zh��a�Rfu��V$f 
��UW\YBWU��]:GcK3^LQ�G�ILQ��LQT_�
yQTF#G`>#VTQ-K��/"#QOMTS7KL_`C"I#M��!K#G�ILQ�R�Q&R,GJIU>�G�>#_wQL
cKL_y_`Q 
`GC%

�g>�
�I�K��,G�ILQ&R�Q P3Q�G�ILKLCUR _`Q�Gyh _yFBR->i�B>TA[_.K��?@H>TY h Q�Re
�IB>#_�>R
`GcQ\_`AZR�A[FLV"S7KL_`CBR!�LKHGwGyQT_>�!QT_��
��KL_yP->#F�
cQ#%(�eI!Q-RcG`>#FLCB>#_wC�P3Q�>\R�h _`Q�K���S7KL_`CBR!�LKHGwGyQT_ �LQ\_U��KL_yP->#F�
cQR-)ILKTS7Q�@BQT_K-)AZR�>"R�A[FLV�Y[Q
2*V&h _`Q(P"Q&>TR�h _`Q 
 >TYZY[QTC�GJI!Qd[��#�Rf 
'�/	 � 
 f�W=T�� � ��� � � k � � %�fgKL_�Q&>R
�IL"#Q�MTS7KL_`C�-T>(R�QsG�K��!R!
cKL_`Q
G�IL_`Q�R�ILKUYDCBR�A R	
�ILKBR�Q\F�-UQ�>�
�I�
cKL_y_wQ&R!�LKLFLCUADFLV�GcK�G�ILQ �LKBADFHG$_ih!RcG)^LQ ��KL_`Q�GJI!Q(VTQTF!QT_�>�GyADK!F.K��#GJI!Q
�/F GJI9�i>TYZR�Q�>TY >U_cPN-L>TR(R�I!KTS:F�ADF/f#ADV&h _`Q��/% � % �*ILQ 2*V�h _`Q7K��)P3QT_ ApG�A R,GJI!QTF*
 >TY�
yh!YZ>�GyQTC�^TM3>#F
ADFHGcQT_;�LKBYZ>�GyAp@gQ >�@gQ\_�>#V�A[FLV,K��#G�ILQ CLQ�GyQ 
`GyADKLF�_�>�GyQ�RC-T>#FLC�>?GyADP3Q,FLK!_cP�>TYZA R�>�GyADK!F�-�A[F(>�
�
yKL_`CB>UF�
yQ
S�ApG�I:G�ILQ ��KL_yP-h!YZ>

��� � ��)�� @ ��� � ��� � � � ����� � � J�� � � @ .
	&� � � �
8.Q\_`Q�-�� �eAZR(G�ILQ��LQT_�
yQTF#G`>#VTQ3K��Q"#QOMTS:K!_wC�IBAbG`RC-���KL_�>TYZY	"#QOMTS7KL_`CBRC-*CLQ�GcQ)
`GcQTC�^!Ql��KL_`Q�G�ILQ/�[G�I
�i>TY R�Q�>TYZ>#_cP K���Q&>R
�I("#Q�MTS7KL_`C�- ��A R?G�ILQ�R�A	�OQ�ADF3ILKBh _�R,K��]G�ILQ(S:K!_wCUR!�LK#G`GcQT_�GcQ�RcG 
cKBY YDQ 
`GyA[KLF�-
B<A R)G�ILQ 2*_�RcG�A[F#GcQTV\QT_�V\_`Q�>�GyQT_�G�IB>#F$� � � # @

�
-T>#FLC/J
�	� � � # B�A R G�ILQ ADFHGcQT_;�LKBYZ>�GyAp@gQ �i>R
`GcKL_ %

�eI!Q�2*V�h]_wQ�K���P"Q\_`AbG�>�@BQT_�>UV\Q�Re"#QOMTS:K!_wC CLQsGcQ 
`GyADK!F�_�>�GcQ&R"KT@BQT_4G�ILQ�_�>UF!VTQ�K�� � GcK ���
�i>TY R�Q->\YZ>#_cP�Rc�LQT_d"#QOMTS7KL_`Ci�LQ\_{I!KBh _l%LH[G�AZR4Q�,��LQT_ ADP3QTF#G >TYZYbM�hLR�Q �ihLY)A[Fj
�IB>U_�>R
`GyQT_`A R�ADFLV�GJI!Q
�LQ\_U��KL_yP->#F�
cQ4K��*CBA � QT_ ADFLV�S7KL_`CBR!�LK#G`GcQ\_�RC- ^BhgG�AZR�YZADP�ApGyQTC:^\M7ApG`R�CLQ �LQ\FLCLQ\F�
cQ7KLF:_`Q�G�_`KBR!�LQ)
B�
GyAp@BQ�"#Q�MTS7KL_`C9R!
cKL_`Q7G�IL_`Q�R�ILKBY[CBR %�H�Fj�L_�>R
`GyA�
yQ�-*AbG(A R�FLKHG �!KBR�R�AD^BY[Q:GyK0C!Q�GcQ\_cP�ADFLQ7G�ILQ-Q�,\>�
`G
G�IL_`Q�R�ILKUYDCi
yKL_c_`Q&R!�LKLFLCBA[FLV7GcK9R�KLP"Q-V&Ap@BQTF�FBh P3^LQT_�K��/�i>\YZR�Q�>TYZ>#_cP�R'��KL_ >e"#QOMTS7KL_`C�-*R�ADF#
cQ
ApG A R{KL^T@BA[KBhLR�YbM
FLK#Gd"gF!KTS:F�S7ILQ�G�ILQ\_ >5�BhgG >�GyAp@BQ�"#Q�MTS7KL_`C�CLQ�GyQ 
`GyADKLF9A R'
cKL_y_wQ)
`G{KL_ >c�i>\YZR�Q
>TY >U_yPi%

�,FLQ�K�� GJI!Q0^!Q�RcG7ADF#G�_`KLCBh.
`GcA[KLFBR�GcK 8L&?&r+B^B>\R�QTC�S:K!_wCUR!�LK#G`GyADFLV9AZR:IeKUR�Q
>#FLC0&#>Th!YUF R
R�QTP�ADFU>TYQ�B>R�LQ\_
� k#j�� %(H�F9ApG - G�ILQOM CLQ&R!
�_`A[^LQTC�KLF!Q"K�� G�ILQL2*_�RcG,S:KL_`CBR!�!K#G`GcQT_�R4GcK�^LQ3^B>TR�Q\C
KLF�G�ILQ ��ApGcQ\_c^BA*_`Q 
yKLVTFBAbGyADKLF��B>#_�>UCBA[VTP %#��AbGcQT_y^BA*_wQ)
cKLV\FBApGyA[KLF�-#R�ADF�
yQ�AbG�A R ^B>\R�QTC
KLF�G�ILQ�
 >TY��

yhLY >�GyADKLF�K���G�ILQ3P3KBRcG(Y A�"#Q�YbM3R�Q 0Bh]QTF�
yQ
K���P"KLC!Q�YZRd��KL_�G�ILQ7h F#"gFLK\S:F3R!�!QTQ 
�I$-�V&hL>U_�>#F#GcQTQ&R

� �



W/8{E &��#��I �/% &/I � � H � ad6 S�� I)d H �^6%&��(d�� ��& ��6�6�E �*�(I!�1� I	H � �]E +

jonathan Keyword gareth
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2, Score = -0.01 FA

3. Score = -0.05 FA

4. Score = -0.06 FA
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6. Score = -0.11 FA

Keyword

. . .

. . .
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The footballer Paul Gascoigne has

been in trouble again.  He was
involved in a violent incident with
a press photographer in the centre
of Rome this evening. Gascoigne was
taken to a police station for
questioning but was later released.
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defeat
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8600000      12300000    bomb        0.29
10300000    11100000    law          -5.30
10700000    11500000    war         -8.46
18000000    19500000    death      -5.53

220300000  223900000  recent     -1.44

225600000  227100000  illegal     -8.11
223300000  225800000  bomb        0.00

. . .

222300000  222900000  war         -13.85

7700000      8700000      a
8700000      12500000    bomb

14100000    19500000    exploded
12500000    14100000    has

220400000  223900000  recent
223900000  232100000  bombings

Message TranscriptionWordspotter Output

. . .
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\�X9JwQTV9M]�KOqO�JUM4\�vx�9O�Hkb�YfSKJ�b$M]�ZtKbcH
VK��\;SKJ=YfHKH9J^H�\q�`Y�O4J�gi�9O]��tKblYL\]J^HwsZtuJUO¢y a^Q{g�Q{\KvwYUF=�9SZFNJ^O¢drJUH�\]���KM]MqtuO QTV��
JLFPFPY��^J�F7Y^FPFNJ�FPFNJ^H
Y^F�O4JLbTJed�YfV�\L�

��X9J-,1OoF]\�giJ^J^H9SZYfMPjWJ]�Z[KJUO4QT�
J^V�\�vwYUFI[KJ^Oogi�KO]�
J^HW�KVkF]\]JU���
J^HW\qJ]�U\]t9Y^b;\�OoY�VZFNMPO4Qc[�\qQT�KVZF
��gD\PXKJ�FN[K�Kj�JUV��
JLFPFPY��^JLF^�
��O4HZQTVfYfO¢y�O4J�\PORQTJed�YUbiafv�Q{\PX�V9�hO�J�bTJed�Y�VKM]JmQcV�gi�KOq�hYL\]Qc�KV apv�Y^F�[9J^O]�
gi�KOq��JUHmQTVKHZQndZQTHZt9Y^blbny��KVhJ�YfMPX���gu\PXKJwsZtDJ^O4QcJLFLa".0/Ua�tKFPQTV9�/\PXKJ�F]\4Y�VKHZY�O�H 
�
 �pvmJLQc�^X�\qQcVK�K����X9J
�K[KJUOoYp\qQT�KVk��gDgiJ^J^H9SZYfMPj
QcVhYxO4JLYUb�O4J�\PORQTJed�YUb$J^V�dZQcO��9VK��JUV�\$v�Y^F�FPQc�htKb�Yp\]JUH�SUy
FNJLbTJUM4\qQTVK��\�X9J
\]�K[21��
JLFPFPYf�UJLF/giO4�K��\PXKJmOoYfVKj�JUH O4J�\�ORQTJed�YUb$�Ztr\P[Ztr\=YfVKH�O4JU���UdZQTVK��\PXKJLFNJwgiO4�K��\PXKJ�FNJ�\���g
�
JLFPFPYf�UJLF^�W UQTVKMqJh\PXKJ
O�J�bTJed�Y�VKM]JkYUFPFNJLFPFN�
J^V�\4Fxgi�9O�\PXKJ�FNJ31��
JLFPFPY��^J�F�vmJ^O4J���gAM]�ZtDOiFNJ�Y^bT�
O4JLY�H�y�jrVK�UvxV a;[KO4�KSZYfSfQlblQ�F]\qQTM`\]J^Oq��O�J�bTJed�Y�VKM]JhvmJLQc�^X�\4F�gi�KO�J�YfMPXW\]JUO]�5476A�KSZFNJUO}dZJ^H QTVk\�X9J
FNJ�\B��g98�Mqtr\i�r�:�9;��
JLFPFPY��^JLF/Mq�ZtKbcH�SKJwMRY^bTMqt9blYp\qJ^HktKFPQTV9��\PXKJ�F]\4YfVKHfYfO4HWJ^sZtKYL\qQT�KV

< 6�=�>@?'ACB 6EDGF � 
 6 �IHKJ B 6%L
D H � B 6MLND 
 6 � B 6%LPO

vmXKJ^O4Jw\PXKJxV9��\4Yp\qQc�KV
QlF�\PXZYp\BQcV�\PO��9HZtuM]JUHkQTV� �JUM4\]Qc�KV�_D� ¡ ���1XKJ�vmJLQc�^X�\]JUHh\]JUO]��F�vmJ^O4JhVK�^v
OoYfVKj�JUH�SUyx\PXKJ�QTO �RQ (*SUT�(V#XW � & �¢¡ZY�� arFPQc��[Zbny�HKJ�,1VKJUHhYUF

[�6\= B 6"] < 6 O

YfV9Hx\PXKJ`\]�K[^.�\]J^Oq�hFBFNJLbTJUM4\]J^H
gi�KO�QTVKMqb�tKFPQT�KVmQcVx\PXKJwVKJev�sZtuJUO}y;�
� J�FPFPYf�UJLF�vmJ^O4J�V9�^v O4J�\PORQTJedrJUHzgiO4�K��\PXKJ S_(V!$#)`\a b'c ��g7\PXKJk��J�FPFPYf�^JkM]�Zb�bTJ^M4\qQc�KV�tKFPQTV9�\PXKJWVKJNv�b{y�gi�KO]��tKb�Yp\]JUH sZtDJ^O¢y;�~�1XKJ�J^V�\]QcO4J O4J�\�ORQTJed�YUb��ZtZ\�[ftr\�a|SZY^FNJUH��KVW\PXKJkQTVZQn\qQlY^bGYfVKH

giJ^HU�rSfYfMPjxsftuJ^ORQTJLFLapv�Y^F�OoYfVKj�JUHhS^ymY�HKHZQTV9�`Y/b�YfO4�^J�M]�KVZF]\RYfV�\�\]�w\PXKJ�FNM]�KO4JLF���gK\PXKJ`QcVZQ{\qQ�Y^blbny^�
Y^FPFNJ�FPFNJ^H��
JLFPFPY��^J�FLarFN��\PXZYL\;\PXKJ��
JLFPFPYf�UJLF7vxJUO�J�OiY�VKj�J^HmQcVxJ]�pYfM4\qb{yw\PXKJ`�KO4HKJ^O;\PXKJey/vm�ZtKbcH
XZYLdrJ
SKJ^JUV�FNJUJ^V�S^ykYhtKFNJ^O�QTV�Y¤O4JLYUb$O4J�\PO4QcJNd�Y^b7J^V�dZQcO4�KVK�
J^V�\L�d��QT��tuO4J3eK� � Qlb�bltKF]\POoYp\]J�F�\�XfQlF
�
J�\PXK�KH;���c\�Q�F/Ywg¢Y^QcOAY^FPFPtD��[�\qQc�KV
\�XfYp\A\PXKJhVZtu�
SKJ^OB��g;\]JUO]��F�./\PXZYp\�YfO4JmQTVKMq�KO][9�KOoYp\]JUH�QcV
\PXKJxO4J�gi�KO]��tKblYL\]J^HWsZtDJ^O¢y�FNX9�ZtKbTHkHKJ^[KJUVKHz�9Vh\PXKJxVZtD��SKJUO���g;YUFPFNJLFPFNJUH���J�FPFPYf�^J�F�tKFNJUH�QcV
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giJ^JUHKSZY�MPj��;\�X9J^O4J�gi�KO4Jfa$QTV�JLY�MPX�J]�Z[KJ^ORQT�
J^V�\�a�.�vwYUFwFNJ�\`\]��SKJ�JUsZtKY^b�\]�I1Lau\PXKJkVZtu�
SKJ^O`��g
Y^FPFNJ�FPFNJ^H��
JLFPFPY��^JLF^��EGF`QTV
�1�KSKJUOi\4FN�KV�� F�vx�KOqjDar\PXKJ�\]J^Oq��O4J�bTJed�Y�VKM]JxvmJLQc�^X�\�O4J^[fblYfMqJ^Hk\�X9J
QTV�drJ^OoFNJmHK�KMqtu�
J^V�\�giO4J^sZtDJ^VKMoyxvxJ�QT�^X�\7QcVhsZtuJ^O¢y^�Z�
JLFPFPYf�UJx��Yp\]MPXfQTVK�9����X9J�\]J^Oq��giO4J^sZtuJUVKMiy
vmJLQT�UX�\qQTVK�kM]�K�
[K�KVKJUV�\w��gA\�X9J sftuJ^O¢y^�Z��J�FPFPYf�UJ�FNMq�KO4J�v�Y^Fw\�X9J
tKFPtKYUb�V9�KO]��Y^b�QlFNJ^H�d�YUbltuJ9�
�ZYfSZbcJ�eK� � FNXK�^v�F|\PXKJm[KO4J^MqQ�FPQT�KVmd�YUbltuJ�F/�KS�\4YUQTVKJUHhgi�KO;\PXZQ�F/J]�Z[KJ^ORQT�
J^V�\7gi�9O|HfQ �$JUO4QcVK��Mqtr\]�:�
d�YUbltuJ�F�1�Y�VKH~M]�K�
[ZYfO4J�FI\PXKJ^��vwQn\PXW\�X9J�[KO4J^MqQ�FPQT�KV�d�YUbltuJ�FxYfMPXfQTJedrJUH v�Q{\PXK�ZtZ\/\PXKJ
t9FNJ���g
O4JLbcJNd�YfVKMqJwQcV�gi�KO]��Yp\qQc�KV;� �1XKJ/O4J�FPtKb{\4FBYfO4Jw�LQndrJ^V�QTV�\]J^Oq�hF���gDYpdZJ^OoYf�UJ�[KO4J^MqQ�FPQT�KVuarYfV9Hh[KO4J^MqQT�
FPQT�9VhYLgc\]J^OG\�X9JIO4J�\�ORQTJed�YUb$��g+1 J ��� �
JLFPFPY��^J�FLafvwQn\�X�YfV9HxvwQn\PXK�Ztr\7giJUJ^HKSfYfMPj �A�1XZQlF���J�Y^FPtuO4J
v�Y^F�MPX9�ZFNJ^VmFPQcVKM]JwJV��J^M4\qQ{dZJwO�J�bTJed�Y�VKM]JwgiJUJ^HKSfYfMPjmFNXK�Zt9bTHmQT�
[KO4�UdrJ�\PXKJwOoYfVKj�QTV9�/��g;O4JLbcJed�YfV�\
�
JLFPFPYf�UJLF�QcVx\PXKJ`\]�K[ ��Y ��J�FPFPYf�UJLF�O�J�\PO4QTJedZJ^Hxv�Q{\PX�YIFNJUM]�KV9H�O4J�\PORQTJed�YUb�[ZYUFPF^�

after the application of relevance feedback
Documents retrieved by reformulated query

on initial query, with 1000 added to scores.
Documents assessed by user after retrieval

Document

Retrieval Output after Feedback

12. s940120.0000.C.doc

11. s930927.0000.C.doc

10. s930923.1800.A.doc

1012.92

1009.02

1003.41

1003.32

14.29

10.33

9.  s930924.0000.E.doc

2.  s930922.1800.A.doc

1.  s930922.0000.A.doc

. .
 .

. .
 .

Rank Score

��Qc�LtuO4JIeK� ��� �1XKJ�QT�
[ZbTJU��JUV�\4Yp\qQc�KV ��g|\PXKJ S$(V!$# `Za b c �
J�\PXK�9H���gBFNM]�KORQTVK��O4J�\�ORQTJed�YUb��Ztr\P[Ztr\v�Q{\PXx\PXKJ�tKFNJw��g;O4JLbcJed�YfV9M]JwgiJ^JUHKSZY�MPj1�
19=	. E drJUOiY��^J��uO�JUMqQlFPQc�KV �uO4J^MqQ�FPQT�KV
YL\91 J ��� �
JLFPFPY��^J�F


��wgiJUJ^HKSZY�MPj �rJUJ^HKSZY�MPj 
��wgiJ^JUHKSZYfMPj �rJUJ^HKSfYfMPj
��Y Y �%e Y _�� Y �%e ��f�� Y � ¡Zf _�� Y � ¡ _��"e
f�Y Y �%e Y _�� Y �%e � _ � Y �{_ � _�_ Y �{_ f�g e

�ZYfSZbcJ�eK� ��� �1XKJwJV��J^M4\���g giJ^JUHKSZYfMPjh�9V�O4J�\PORQTJed�YUb�[KO4J^MqQ�FPQT�KV��

�T\BM4YfV
SKJ�FNJ^J^V�\�XfYp\7\PXKJ�QT�
[KO4�UdrJ^�
J^V�\4F/�KS�\4YUQTVKJUH��KV
O4J�\PO4QcJNd�Y^b;�^dZJ^O�\PXKJ/vmXK�ZbcJ�sZtuJUO}y
FNJ�\�a;YfO4J
�KVZbny ��g�\PXKJ
�KO4HKJ^O`��gGY�FPQcVK�LbcJh[KO4J^MqQlFPQc�KV�[K�ZQcV�\L�m��XfQlF`QTVKMPO4JLYUFNJ�M4Y�V�SKJ�FNJ^J^V�VK��\
\]�
M]�KOqO4JLFN[K�KV9Hh\]�mYx[KOoYfM4\qQTMRY^b;Qc��[KO4�UdrJU��JUV�\AQTVhO4J�\�ORQTJed�YUb$JV��J^M4\qQ{dZJ^VKJ�FPF^���zX9J^O4J�\PXKJwMqtr\]�:�

��f e
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QlFwFNJ�\�\]� ��Y ��J�FPFPYf�UJLFLa7\�X9J [9J^Oigi�9O]��YfVKMqJ ��g7\PXKJW�KO4Qc�LQTVfY^b�F�yZF]\]JU� Q�FIFPtDMPXz\PXZYL\�YLgc\]J^O f�Y
�
JLFPFPYf�UJLFhY�O�JkYUFPFNJLFPFNJ^Hua�YfV�YLdrJ^OoY��^Jz��g �D� ¡ ����J�FPFPYf�UJLFhYfO4JWO4JLbcJNd�YfV�\L���RVW\PXKJ
giJUJ^HKSZY�MPj
F�yZF]\qJ^�¤a$QTV
vxXfQTMPX�sZtuJUO4QcJLFwYfO4J�O4J�gi�9O]��tKblYL\]J^H�QcV�\PXKJ�blQT�UX�\���gAYUFPFNJLFPFN�
J^V�\RF��hY�HKJ��KVk\�X9J
\]�K[ ��Y O4J�\PO4QcJedrJ^H��
JLFPFPY��^J�FLa$YfV¤YpdZJ^OoYf�UJ���g �D�Xe�e���g7\PXKJx\q�K[ f�Y O4J�\PO4QcJNdZJ^H~��J�FPFPYf�UJLFwYfO4J
O4JLbcJNd�YfV�\L����XftKFLargiJ^JUHKSZYfMPj
�KVZbnyhQcVKMPO4JLY^FNJ�F/\PXKJwYLdrJUOiY��^JhVZtD��SKJUO���g�O4JLbTJed�YfV�\`��J�FPFPYf�^J�F/QcV
\PXKJ`\]�K[ f�Y O�J�\PO4QTJedZJ^HW��J�FPFPYf�UJLF/SUy Y � f�� �

���pYf��QTVZYL\]Qc�KV ��g \PXKJ [KJUOigi�KOq�hY�VKM]J ��g QTV9HZQ{dZQcHZtKY^b�sZtuJ^ORQTJ�FLa(SKJ�gi�KO4J Y�VKH Ypgc\qJ^O
O4JN�Ugi�KOq�htKb�Yp\qQT�9V a$�LQ{dZJLFmYfV QTVKHZQcM4YL\]Qc�KV���g7vmX�y a$QcVW\�XfQlF�MRY^FNJfa=giJUJ^HKSZY�MPjWg¢Y^Q�blF�\]�~HKJLb�Q{drJUO�Y
tKFNJ�g¢tKbAQTVKMPO4JLYUFNJkQTV�JV��J^M4\qQ{dZJ^VKJ�FPF^����XKJ^VWgiJUJ^HKSZY�MPj�Q�FxSZY^FNJUH��KVW\PXKJ
YUFPFNJLFPFN�
J^V�\
��gA\�X9J
\]�K[ ��Y O4J�\�ORQTJedrJUHWHK�KMqtu�
J^V�\RFLaKY����Z[K�fQTV�\AQc��[9O��UdrJU��JUV�\BQTV�YpdZJ^OoYf�UJx[KO4J^MqQ�FPQT�KV�QlF�O4JUM]�KO4HKJUH
gi�KO ��� ��g7\PXKJ�sftuJ^ORQTJLF �$XK�UvxJedrJUOea�Y�FPQc�hQ�blYfO`HKJUMPO�J�Y^FNJW�KMqMqtuOoF�gi�9O �D�xEAVzJ]�UY���[fbTJ�[ZYUQTO`��gsZtuJUO4QcJLFLa �9VKJ�QT�
[KO4�^dZJ^H
S^ym\�X9J�t9FNJx��g;O4JLbcJNd�YfVKMqJwgiJ^JUHKSZYfMPj arY�VKHm\�X9JI��\�X9J^OA�hY�HKJw[K�K�KO4JUOea
YfO4J�FNXK�^vmVmQTV��rY�SZbTJdeK� f �

�1XKJ �r�ZblQn\qQTM4YUb � O4QlFPQ�F�QcV �1t9FPFPQlY �1XKJ���� �uO�J�FPF�iVZQn\]Q�Y^b��AtDJ^O¢y �ZJ^H^�ZSZY�MPj	�AtuJUO}y �iVZQ{\qQ�Y^b��AtuJUO¢y �rJ^H^�ZSZY�MPj
�=tuJ^O¢yjZXZY^FNSftKblYL\]�^d S9�KO4Q SKORQ{\4YUQTV YfM]MqJ^[�\[K�fblQ{\ SftKQlbcH M]JUVZFN�KOoFNXZQc[ SZQTHORtKFPFPQlY HfQlFPFN�Zbnd �
J^HZQ�Y �^O4�Ztu[FN�UdZQTJ�\ ��QlF]\qJ^O VKJevwFN[ZY�[ QTVKHKJU[KJ^V9HtuVfQT�KV �
�ZFNMq�^v [KO4JLFPF VKJNv�FN[ZYf[yZJLb{\RFPQTV [9�^vxJUO tuj [ZtuSZb�QlFNXORtKFPFPQlY�V FNXZYfO4J^X9�ZbTHF]\PORtu�^��b F]\4Yfj�JFPtD[K[K�KOo\ FPtuVKHZYUQyZJLbn\4FPQTV \]JLbcJNdZQ�F
�ZYfSfbTJ�eK� f�� �iVZQ{\qQlYUbKYfV9H �rJUH^�ZSZYfMPj
sZtuJUO4QcJLF|gi�9O$\ivm�h��gD\PXKJwsZtuJ^O¢y�[KO4�K�
[�\4F^�

��X9J���Y��i�9O4Q{\oy���gK��J�FPFPYf�UJLF7QcV/\PXKJBJ^V�\qQcO�J�Mq�ZblbcJ^M4\qQT�9V apYUFPFNJLFPFNJUHhYUF=O4JLbcJed�YfV�\1\]�`\PXKJ S a !$!$#GbsZtuJUO¢y a7YfM4\qtKY^b�b{y~O�J�giJ^OqO�JUH�\]�W\PXKJktuV�gi�fbTHZQcVK����g�YWFN[KJUMqQ ,1MhV9JNv�F�JedrJUV�\ � � ��XfQlFwF]\]�KO¢y v�Y^FO4J^[K�9Oi\]JUHWQTVkFPtuMqM]J�FPFPQ{drJWSZt9blbTJ�\qQTVZFIJ�YfORb{yz�KVkQcV�\PXKJh�
JLFPFPY��^J
M]�Zb�bTJUM4\]Qc�KV;�
�iVWO�J�\PO4QTJed�Y^b�YfVKH
O4JLbcJNd�YfVKMqJ`giJ^J^H9SZYfMPj a^Y�VKJNv?sZtuJUO¢y/vwYUF|�^JUVKJ^OoYL\]J^H�vmXZQTMPX�QT�
[KO4�^dZJ^Hm�hYL\]MPXZQTV9���KVxO4JLbcJed�YfV�\
tuVZFNJUJ^V Q{\]JU�hF^� �w�^vxJedZJ^Oea�Q{\]JU�hFmY^FPFNJ�FPFNJ^H�Y^FxO4JLbcJNd�YfV�\�\]�W\PXKJ�
 S_(V!$! sZtuJUO¢y¤vmJ^O4JW��tuMPX�
�KO4J�XKJ�\]J^O4�K�UJ^VKJU�ZtKFwQTV�VZYp\qtuO4Jfa$Y^Fw�hQc�^X�\�SKJ
J]�Z[KJUM4\]J^H~S^yW\PXKJ
OoYp\PXKJ^O�SKO4�ZYfHZbny�vm�KO4HKJ^H
[KO4�K�
[�\L� �1JLbcJed�YfV9M]JhgiJUJ^HKSZY�MPjW�^J^V9J^OoYp\]JUHWY�VKJev sZtuJUO¢y�vxXfQTMPXh\qtuOqVKJ^H��Ztr\A\]�WO4J � JUM4\�\�X9J
M]�9V�\]J^V�\���gAY
FN[KJ^MqQ ,1MwVKJNv�F�F]\]�KO¢y � ����X9J�VZY�O]O4�^v�VZYL\]tDO�J
��g�\PXKJ�V9JNv�sZtuJUO}y�FPQc�^VZQ ,1M4Y�V�\qb{y
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O4J^HZtDM]J^H�\�X9JIJ��$JUM4\]QndrJUVKJLFPF���g;O4J�\PO4QcJNd�Y^b;�KVx\PXZQ�F|\PXKO4JLY�H;�
��X9J|S9J^XZYLdZQT�ZtuOD��gZJLY�MPX���g^\PXKJ�FNJ7\ivm��giJUH^�ZSZYfMPj�sZtDJ^O4QcJLF7[K�ZQcV�\4Fu\q�^vwY�O4HZF a��+`Z(*S ! b�� 
 cX#M�"W��g�\PXKJh��J�FPFPYf�UJ�Mq�ZblbcJ^M4\qQT�KVua1FPQTVKMqJ�O4J�\�ORQTJed�YUb=XfY^FISKJUVKJV,9\]J^H��KVfb{yxvmXKJ^O4J
��J�FPFPYf�^J
M]�9V�\]J^V�\

QlF�O4J�Y^FN�KVZY�SZb{y#M]�9VZFPQlF]\]JUV�\x\PXKO4�ZtD�^XK�ZtZ\�\PXKJWFNJ�\���g`O�J�bTJed�Y�V�\��
JLFPFPY��^J�F^� E7bn\�X9�Ztu�^X~�
�KO4J
O4J^[KO4J�FNJ^V�\4YL\qQ{drJ�sZtuJUO4QTJ�F�vmJ^O4J
b�Yp\]JUO�M]�KVfF]\�ORtuM4\]JUH SUyW\4Yfj�QTVK��Y Mqtr\q��� ��g f�Y �KVW\PXKJ�FNJ�\w��g
QTVfQ{\qQlYUblb{y�O4J�\PORQTJedrJUH �
JLFPFPY��^J�FLa�VK�~�^O4J�Yp\]JUO�Qc��[9O��UdrJU��JUV�\mQTV�O4J�\PORQTJed�YUb�JV��J^M4\qQ{dZJ^VKJ�FPF�v�Y^F
O4J^Mq�KO4HKJ^H a7FPQcVKM]JkYWFN��Y^blbcJ^O�[9O��9[K�KOi\qQc�KV���g7\PXKJ
YLdrJUOiY��^JUH�[KO4J^MqQ�FPQT�KVZFmYfO4J
\PXK�ZFNJ��KS�\4Y^QcVKJ^H
Ypgc\qJ^O�giJUJ^HKSZY�MPj1� �WQ{\PX�FPtuMPX�Y�FN��Y^b�b|M]�fblbTJUM4\qQT�KV a1\PXKJ�O4�KSftKF]\PVKJLFPFh��g7\PXKJ�J�F]\]Qc�hYL\qQT�KV���g=Y
giJ^HU�rSfYfMPjxsftuJ^O¢y�XfY^F|\POoYfH9J^H
���WFPQT�UVZQ , M4YfV�\]bnymYf�LYUQTVZF]\=Q{\4F7g¢tr\qtuO4J�tr\qQlb�Q{\iy���\PXKJ��
�KO4J`Q{\]JU�hF
vmJ^O4JwYUFPFNJLFPFNJ^Hua \PXKJ`giJNvmJ^O�\PXKJUO�JmO4J^��Y^QTV9J^Hm\]��, VKH;�
��������� ��
�
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�^�Z[KJ^ORQT�
J^V�\4F��KV
\PXKJmFN[K�Kj�JUVz�
JLFPFPY��^JLF/vmJ^O4JhVK�^v [KJ^Oogi�KO]�
J^H;����X9Jh��J�FPFPYf�^JkO�JU[KO4JLFNJUVK�
\4YL\]Qc�KVZF�\PXZYp\`XZYfHW�^JUVKJ^OoYL\]J^Hk\�X9JhSKJLF]\`JV�$JUM4\qQ{drJUVKJLFPFxOoYp\qQc� ��g ��f � � f�� QTVh\PXKJh[KO4JedZQT�ftKF�Jq�r�[KJUO4QT�
J^V�\4F|vxJUO4J�t9FNJ^H aKY�VKHx\PXKJw�
JLFPFPY��^JxMqtZ\]���;F7vxJUO4JwFNJ�\G\]�x\PXKJ�FPY���J`d�YUbltuJ�F�Y^FAgi�KO�\�X9J
JLY�O4b�QTJ^OA\qJ]�U\R�ZSZYUFNJ^H
vx�KOqj1�B�ZYfSZbcJ3eK�{_mFNX9�^vwF`Yf��Y^QcVh\PXZYp\B\�X9JwQTV9MPO�J�Y^FNJ�QTV�[9O�JUMqQlFPQc�KV
d�Y^b�tuJLF
�KS�\RY^QTV9J^Hh\PXKO4�Ztu�UXw\PXKJ�tKFNJw��gDgiJ^J^H9SZYfMPj�Yp\�J�Q{\PXKJUO|MqtZ\]���Wd�YUbltuJ�QlF�VK��\�drJUO}y�FPQT�UVZQ ,1MRYfV�\L�

19=	. E drJUOiY��^J��uO�JUMqQlFPQc�KV �uO4J^MqQ�FPQT�KV
YL\91 J ��� �
JLFPFPY��^J�F

��wgiJUJ^HKSZY�MPj �rJUJ^HKSZY�MPj 
��wgiJ^JUHKSZYfMPj �rJUJ^HKSfYfMPj

��Y Y � g � ��f Y � g �"e g Y �{_ ��f � Y � ¡ZY�f �
f�Y Y � g � ��f Y � g�g _�� Y � f�� � Y Y �{_ ��� e
�rY�SZbTJ^eK�{_ � �1XKJ�J��$JUM4\���gugiJUJ^HKSfYfMPjmQTV�FN[K�Kj�JUV��
JLFPFPY��^JmO�J�\PO4QTJed�Y^b��

�rJ^JUHKSZYfMPjW[KJUOigi�KOq�hY�VKM]J�v�Y^Fw[K�K�KOBXKJ^O4Jmgi�KOAY�VZtD��SKJUO���g7O4JLYUFN�KVZF^��EGF�Qlb�bltKF]\POoYp\qJ^HzSUy
\PXKJ�
 S_(V!$! sftuJ^O¢y�QTVk�ZYfSZbcJIeK� f a1\PXKJ�FN�hYUblb7VZtu�
SKJ^O`��g��
JLFPFPY��^J�F�O4J�bTJed�Y�V�\�\]��JLYfMPX�sZtuJUO}y
�
JLYfVfFI\PXZYp\�Y sZtDJ^O¢y O4J�gi�9O]��tKblYL\]J^H tKFPQTV9�
Y�FPtuSZFNJ�\x��gA\PXKJ�O4JLbcJed�YfV�\��
JLFPFPY��^J�F���Ypy�VK��\
SKJ
O4J^[KO4JLFNJUV�\4YL\]QndrJW��g�\PXKJ�O4JU�hYUQTVKHKJUO/��g$\PXKJ�FNJ�\L�
�iV�Y�HKHZQn\]Qc�KV a v�Q{\PXk\�X9JhO�J�\PO4QTJed�Y^b|J��$J^MP�
\qQ{dZJ^VKJ�FPF¤�KV�\PXKJ�g¢t9blbAFNJ�\
��g/�KORQT��QTVZYUb|sZtuJUO4QTJ�F�YUbTO4JLY�H�y~drJ^O¢y�XZQc�^X a7YUF�Qn\/v�Y^F�XKJUO�Jfa=v�Q{\PX
YfV�YLdrJUOiY��^J�[KO4J^MqQlFPQc�KV~��g Y � g � ��f a�\PXKJW[K��\]JUV�\qQlYUb=gi�9O�Qc��[KO4�UdrJU��JUV�\/v�Y^F�MqbcJLY�O4b{y�b�QT��Q{\]JUH;�
�1XKJ�tuVKHKJUOiFPY���[fblQTV9�/[KO4�KSfbTJ^� v�Y^F7FNX9�^vxV�\]�wM4YUtKFNJ�\PXKJBgiJ^J^HfQTVK�`SZYfMPjw��g9tuVKO4JU[KO4JLFNJ^V�\4Yp\qQ{dZJ
\]JUO]��F/QcV�\]�h\PXKJhsZtDJ^O4QcJLF^�`�1XZQ�F/M4YfVWSKJh[9O�JedZJ^V�\]JUH�S^y
QcV�\PO4�KHZtuMqQcVK�wY !'a 
 (*S � #%!'(�` FNJLbTJUM4\qQT�KV[KO4�KMqJ^HZtuO4JfarQTV`vxXfQTMPXw\PXKJ�tKFNJ^O�Q�FAFNXK�^vmVwYIOoYfV9j�J^HmblQ�F]\|��gK\PXKJ/[9O��9[K�ZFNJ^H
VKJev sftuJ^O¢yw\]J^Oq�hFLa
YfV9HwQTV�dZQ{\]JUH�\]��FNJLbTJUM4\�Y�Vftu��S9J^O���gr\PXKJU�?gi�KO QTVKMqb�tKFPQT�9V�QcV�\PXKJ�VKJev?sZtuJ^O¢y;���1XZQ�F=[KO4�KMqJ^HZtDO�J
v�Y^F�V9��\7[K�ZFPFPQcSZbTJ�QTV�\PXKJLFNJwJ]�Z[KJUO4QT�
J^V�\4FLa XK�UvxJedrJUOeaKSKJ^MRY^tKFNJm��gK\PXKJ�HKJ�blYLy�S9J�\ivxJUJ^V
sZtuJUO}y
M]�fblbTJUM4\qQT�KV�YfVKH
O4J�\PO4QcJed�Y^b;J]�Z[KJ^ORQT�
J^V�\RYp\qQT�KV��

��f��
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��J�FN[ZQ{\]J�\PXKJx[K�9�KOAO�J�FPtKb{\RF/HKJLFNMPORQTSKJUH�Y�SK�UdrJZaKQn\BQlF�[9�ZFPFPQTSZbcJ�\]�
HKJU���KVfF]\�OoYL\]Jw\PXKJxJ��$J^MP�
\qQ{dZJ^VKJ�FPF���g7giJ^JUHKSZY�MPj�QTV�FN[K�Kj�JUV���J�FPFPYf�UJzO4J�\PO4QcJed�Y^boa7FPQT�
[Zb{y�SUy�F]\4YfOo\]QcVK�hvwQn\PX�Y [K�K�KO4JUO
QTVfQ{\qQlYUb7FNJ�\x��g�sftuJ^ORQTJLF^� �zXKJUV O4J^sftuJLF]\4FhY�VKH~O�J�bTJed�Y�VKM]J¤Y^FPFNJ�FPFN��JUV�\4F�vmJ^O4JkQTVZQn\qQlY^b�b{yzMq�ZbT�
bTJUM4\]J^Huaf\ivx�mFNJ�\4F���g�O4JUsZtuJLF]\RF|vxJUO�J�YfM4\qtKY^b�b{y
�KS�\4YUQTVKJUH��^\�X9J`tuVKMq�KVZF]\POoY^QTV9J^H^�U\]JUO]��O�JUsZtuJ�F]\4F
tKFNJUH�QcV�\PXKJ�J]�Z[KJUO4Qc��JUV�\4Fx\PXKO4�Ztu�UXK�Ztr\B\�XfQlF�\PXKJLFPQ�FLa7YfVKH�Y�FNJ�\x��g�Mq�KO]O4J�FN[K�KVKHZQcVK��VZYL\qtuOoY^b
blY�VK�Lt9Yf�^J�FNJ^V�\]JUVKM]J�O4J^sZtuJ�F]\4F^���BV�QTVZFN[9J^M4\qQT�KVua�\PXKJLFNJWO4J^sftuJLF]\4FIvmJ^O4J
gi�ZtuV9H�\]��SKJ�YfO�\q�K�
��tuMPXWFPQc�hQ�blYfORQ{\iyk\]�W\PXKJhFNJ�\I��g�[KO4�K�
[�\4FLa;YfVKHW\q�zM]�9V�\4Y^QcV�YfV¤YpdrJUOoYf�^JW��gA�KVZbnyz_D� ��sZtuJUO}y
\]JUO]��F�J�YfMPX a�Y�VKHwFN�`vxJUO�J�VK��\;t9FNJ^HmQTV�\PXKJ/Jq�r[9J^O4Qc��JUV�\4F�HKJ�FNMPO4QTS9J^H�FN��g¢YfO�� �w�^vxJedZJ^OeaL\�X9JNy
YfO4JBtKFNJ�g¢tKbrXKJUO�JA\q��Q�blb�tKF]\POiYL\]J`XK�^v YfV`QcVZQ{\qQlYUblbny�[K�K�KO FNJ�\$��gKsZtDJ^O4QcJLF7M4Y�VxSKJBQc��[KO4�UdrJUHISUy`\�X9J
Yf[9[ZblQcM4Yp\qQc�KVh��g1O4JLbcJed�YfV9M]J�giJUJ^HKSfYfMPj a9JedZJ^VmQTVhJq�r[9J^O4Qc��JUV�\4F��KV�\PXZQ�F|O4JLblYL\qQ{drJ�b{ymFN��Y^blbDM]�Zb�bTJ^MP�
\qQT�KV��w�rY�SZbTJ eK� ¡ Qlb�bltKF]\POoYp\]J�F�\�XfYp\�O4JLbcJNd�YfVKMqJ
giJ^J^H9SZYfMPjW[KO4�KHZtDM]JLFwFPQc�^VZQ ,1M4Y�V�\�[KJ^Oogi�KO]��YfV9M]JQT�
[KO4�UdrJ^�
J^V�\4FAQTVxO4J�\�ORQTJed�YUbu�KVwSK��\PX�\]J]�U\qtKY^bZYfVKH�FN[K�Kj�JUVx�
JLFPFPYf�UJ�O4J^[KO4J�FNJ^V�\4YL\qQT�KVZF^�B �[K�K�
j�J^Vw�
JLFPFPY��^J`O�J�\PO4QTJed�Y^b^gi�KOD\PXKJ=FNJ�\7��gKsZtDJ^O4QcJLF|H9J^O4QndrJUH/giO4�K� \�X9JLFNJ�O4J^sZtDJLF]\4FLapv�Y^F|��gKMq�ZtuOoFNJ
SZYUFNJ^H��KVw\PXKJ�FPY���JmX�yKSKO4QcHx\qJ^O]� H9J�\]JUM4\]Qc�KV
Y�[K[KO4�ZYfMPX�Y^F/XfY^F�S9J^J^V�tKFNJ^Hm\PXKO4�Ztu�^X9�Ztr\L�

1 =	. E1dZJ^OoYf�UJ �uO4J^MqQ�FPQT�KV �uO4JUMqQlFPQT�9VhYL\91 J ��� ��J�FPFPYf�UJLF

��wgiJ^J^H9SZYfMPj �ZJ^J^H9SZYfMPj 
��wgiJUJ^HKSZY�MPj �rJ^JUHKSZYfMPj

� Jq�^\ ��Y Y � � ¡�¡�¡ Y � ����� g Y �{_ ¡Zf � Y �n_���_"e
f�Y Y � � ¡�¡�¡ Y � ��� ��f Y � fL¡ ��f Y � f�� e&� �[9J^J^MPX ��Y Y � ¡ e^_"e Y � � ��Y�Y Y �{_ ��Y�Y Y �n_ ¡ �"e
f�Y Y � ¡ e^_"e Y � � ��Y�g Y � f _ f � Y � f e g e

�ZYfSZbcJ3eK� ¡ � �1XKJxJ��$J^M4\`��g1giJUJ^HKSfYfMPjhvxX9J^V�O4J�\PORQTJed�YUb$Q�F�QTVZQn\]Q�Y^b�b{y�[KJUOigi�KOq��JUHxvwQn\PX
Y�[K�K�KO4JUOFNJ�\B��g;QcVZQ{\qQlYUbusZtuJUO4QcJLF^�

�zXKJ^O4J�O4J�\�ORQTJed�YUb$vwYUF�[9J^Oigi�9O]�
J^H��KV¤FN[K�Kj�J^V��
JLFPFPY��^J�FLa7QTVZFN[KJUM4\qQT�KV~��g7\PXKJhgiJUH^�ZSZYfMPj
sZtuJUO4QcJLF�YfVKH�\PXKJB��J�FPFPYf�UJA\�OoY�VZFNMPO4Qc[�\qQT�KVZF$O4JedrJ�Y^bcJ^H�\PXZYL\ Y�VZtu�
SKJUO1��gU\�X9J�VKJev!sZtDJ^O¢y�\]J^Oq�hF
vmJ^O4JwVK��\GYfM4\qtKY^b�b{y�FN[K�Kj�J^V�QTVmY�V�yh��J�FPFPYf�UJLF/O4JLbcJNd�YfV�\A\]�w\PXKJwMq�KO]O4JLFN[9�KVKHZQcVK�wsZtuJ^O¢y;���1XKJey
Yf[9[KJLY�O�JUHhQcV`\�X9J/sZtDJ^O4QcJLF�SKJUM4Y^t9FNJ�\PXKJey/vxJUO4J�M]�KVfFPQlF]\]JUV�\qb{ymFPtuSZF]\qQ{\qtr\qJ^Hwgi�KO;HZQ�FNMPO4Qc�hQcVZYp\qQTV9�
\]JUO]��F�SUyW\PXKJIvm�KO4H�O4J^Mq�K�^VZQ�FNJ^O����ZYfSZbcJ eK� � � H9J�\4YUQlblFmFN�K�
J���gG\�X9JLFNJkFPtuSZF]\qQ{\qtr\qQc�KVZF^�k��X9J
FN��Y^blbKM]�fblbTJUM4\qQT�KV�FPQ 7 J�X9J^O4J�HK�KJ�F|VK��\�O4JLY^b�b{yx��Yfj�J�Q{\7[9�ZFPFPQTSZbcJ�\q�xHKJ�\]J^Oq�hQcVKJ�\PXKJBtKFNJ�g¢tKbTVKJ�FPF
��gU\�X9JLFNJA\]JUO]��F$QcV`FPtuSZFNJUsZtuJ^V�\$��Yp\]MPXZQcVK�K� �I�^vmJedrJUOeaLQ{\;M4Y�V�SKJBFNJ^JUV`\�XfYp\D\PXKJ�[KX9J^VK�K�
J^V9�KV
vm�ZtKbTH
�KSUdZQT�Zt9FPb{y�Mq�K�
[ZblQcM4Yp\qJ !'a 
 (*S � #%!'(�` sZtuJUO}y�Jq�r[fYfVZFPQc�KV aKFPQTV9M]Jwt9FNJ^OoF|vx�ftKbTH
SKJwYUFNj�J^H\]�w��Yfj�J�Y�HKJUMqQlFPQc�KVw�KV`\�X9J�QcVKMqbltKFPQc�KVw�KO;��\PXKJUO}v�QlFNJ�QTV�\]�`\PXKJ`O4J�gi�KOq�htKb�Yp\]JUHxsZtDJ^O¢yx��gZ\]J^Oq�hF
vmXZQTMPX
HZQTH
VK��\ b 
 
 (*b S \]��S9JIO4JU����\qJLb{y
O4JLblYL\]J^H�\]�x\PXKJ�tuV9HKJ^ORb{yZQTV9�`QTV�gi�9O]��Yp\qQT�KVhV9J^J^H��
��� � $�*���*%� , ! ?�� �+1 (7 30���,��60���!;1�*���*�(�!��%��&;& 0��
	 0�������*%���:�+�"&6$�*�
��.D
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�JNv �=tuJ^O¢y
�KJ^Oq� �1J^[KO4J�FNJ^V�\qQTV9�
F]\]JUJLb ��Q !'&)(*S��"(Vc \RFPQTV�UJ^�KO4�UJ W\(�� S W Q�Yb�QlF]\ bc�^y�Y cX#%!'& a VZYL\]Qc�KVZY cX#X!'&SKJ�blbia�giO4J^J � (Vc � S��

�ZYfSZbcJ	eK� ���  ��9��J~O4J^M]�9�^VZQ�FNJ^O
FPtuSfF]\]Qn\qtr\qQT�KVZFWY�M4\]t9Y^blbny�QTVKMq�KO][K�9OiYL\]J^H QTV�\]��\PXKJ�giJUH^�ZSZYfMPjsZtuJUO4QcJLF^�
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�iVWFPtu�
��YfO¢y a;Y^b{\PXK�ftu�^X
\PXKJ�[KO4�UdrJUVz�
J�\PXK�KHZFx��gAO4JLbcJNd�YfVKMqJ
giJ^J^H9SZYfMPj�[KJ^Oogi�KO]�
J^H�HZQ�FPYf[K�
[K�ZQcV�\qQTVK��b{yx[9�K�KO4bnyx�KVw\PXKJ���Y^QcVmFNJ�\���g�sftuJ^ORQTJLFLaZY/g¢YfOG���KO4J`FPQc�^VZQ ,1M4Y�V�\GQT�
[KO4�^dZJ^�
J^V�\$v�Y^F
�KSZFNJUO¢drJ^HkQcV�J]�Z[KJ^ORQT�
J^V�\RF/QcVxvxXfQTMPXh\PXKJ�QTVZQn\]Q�Y^b FNJ�\���g7sZtuJUO4QcJLF�vwYUF�FN�K��JevxXfYp\/[9�K�KO4J^O��|E
[ZY�Oi\qQTMqtKb�YfO�[9O��9SZbTJU�-XKJUO�JmvwYUFI\PXKJ�FN�hYUblb7FPQ 7 J���gG\�X9J��
JLFPFPY��^JWM]�Zb�bTJUM4\]Qc�KV�YfV9H�O�J�bTJed�Y�VKM]J
FNJ�\RFLa|M]�K�
[ZYfO4JUHW\]�W\PXKJ�H9�KMqtu�
J^V�\wM]�Zb�bTJUM4\]Qc�KVZFx�KV
vxXZQcMPX����9HKJ^OqV�\]J]�U\wO4J�\PO4QcJNd�Y^b�J]�Z[KJUO4QT�
�
J^V�\4F�Y�O4Jh[KJ^Oogi�KO]�
J^H;�B�1XZQ�F��
JLYfV�\�\PXZYp\�O4J�gi�9O]��tKblYL\]J^H�sftuJ^ORQTJLF�vmJ^O4JxVK��\�YUb£v�YpyZF/O4J^[9O�JU�
FNJ^V�\4Yp\qQ{dZJx��g \PXKJwM]�KOqO�J�FN[K�KVKHfQTVK��FNJ�\B��g$O4JLbcJed�YfV�\��
JLFPFPY��^J�F^�

��X9J �
�ZF]\mQTV�\]J^O4JLF]\qQcVK��O4JLFPtKbn\�XKJUO�J�Q�Fx\PXZYp\wgiJ^JUHKSZY�MPj�XZY^F
QTV FN�K�
J�M4YUFNJLF
bTJ^H~\]� \�X9J
Y^tZ\]�K��Yp\qQTMBY�M]sZtKQ�FPQ{\qQT�9V���g�VKJNv sZtuJUO¢yx\]JUO]��F|vxXK�fFNJwtuVKH9J^O4bnyZQTVK�w�
JLY�VZQTVK��Y�M4\]t9Y^blbny�HZQ �$JUOiF
giO4�K��\PXZYp\m��g�\PXKJ
vx�KO4H~�KOw[KXKOoY^FNJ
vxX9�ZFNJWY�M]�ZtKF]\qQcMhO�J�Y^b�QlFPYp\qQc�KVzv�Y^F���Yp\]MPXKJUH a�QcV vm�KO4H
O4J^Mq�K�^VZQn\qQT�KV auSUy
\�XfYp\�\qJ^O]���`�1XKJhO4JLFPtKbn\�FPtu�U�^J�F]\4F�\PXZYL\�Qn\���QT�UX�\�SKJh[K�ZFPFPQcSZbTJm\]���UJ�\BY�v�Ypy
giO4�K��\PXKJ�Jq�UYfM4\w�hYL\]MPXZQcVK����g$vxX9�ZbTJwvx�9O�HfF�Y^F�\PXKJ
SZY^FPQcMI�9[KJ^OoYp\qQc�KVWQcV�\PXKJ
QcVKHKJ]��QTV9�mYfVKH
O4J�\PO4QcJed�Y^bD��gZFN[K�Kj�JUVx�
JLFPFPYf�UJLF^�G�1XZQlFLaLQTV`g¢YfM4\�afXfY^F|SKJUJ^Vm[KO4J^MqQlFNJ�b{yw\PXKJB\�XfQTVKj�QTVK�BSKJ^XfQTVKH�\�X9J
vm�KO]jm��g$ �MPX 0Y^tDSZbTJ`Y�VKH���b�YpdZQn\4FNMPX
QTVw\PXKJ�QTOAJ]�Z[KJUO4QT�
J^V�\4Y^b;FPQc�htKb�Yp\qQT�9VZF���g FN[K�9j�J^V��
JLFPFPY��^J
O4J�\PO4QcJed�Y^b � e � �� UQcVKM]JmFN�9[KXZQlF]\qQcM4Yp\qJ^H�YfMq�ZtKF]\qQTM����KH9JLblF�XZYLdrJmY^bcO4JLYfH�yzSKJ^JUV
\�OoYUQTVKJUH�gi�KOG\�X9J
X�yKSKORQTH�\]J^Oq� H9J�\]JUM4\]Qc�KV~F]\POoYp\]JU��y�O4J^[9�KOi\]JUH#XKJ^O4J�\q��QcVz\PXZQ�Fx\�X9JLFPQlFLaAQ{\�FNJ^J^��FhFNJ^VfFPQTSZbcJW\]�
QT�
[ZbcJ^�
J^V�\A\PXKJ�
 . 
��UgiJ�Yp\qtuO4JxO4J�\PORQTJed�YUb$F]\POoYp\]JU��yktKFPQTV9�/\PXKJ�FNJh���9HKJLb�FLauY�VKH
FNJ^J�vmXKJ�\�X9J^O
Q{\B���$JUOiFBYfV�ymY�H�d�Y�V�\4Yf�UJLF�M]�K�
[ZY�O�JUHh\]�m\PXKJ�vx�KO4H^�Z��Yp\]MPXfQTVK�`Y�[K[KO4�ZY�MPX;�
2��
� 
�����'#�(� �()  K8  �"#� ) ��:��������B> ��8  ��&��� < �� �� "#� �=8 '
�1XKJwY�[K[KO4�ZY�MPX�\q����J�FPFPYf�UJ�O4J�\PORQTJed�YUb$[KO4�K[K�ZFNJUH SUyW �MPX 0YUtuSZbcJwYfV9H���blYLdZQ{\4FNMPXW�KSUdZQlYL\]JLF`\�X9JVKJUJ^HW\]��[KJ^Oogi�KO]��Y�V�yzsZtDJ^O¢y^�ZHKJ^[KJUVKHKJUV�\wYfMq�ZtKF]\qQTMw��Yp\]MPXfQTVK�9���c\`QlFISfY^FNJ^H~�KV
\PXKJ�FNJLbTJUMP�
\qQT�KVuapgi�KO YI�
JLFPFPY��^JwHK�K��Y^QcV af��g9YI[K�K[ftKblYL\]Qc�KVx��gDFN�^�ZM4YUblbTJUH�
 . 
�� � (*b"&�a S_(V! a^t9FPQTVK�`MPO4Qn\]J^ORQlYO4JLb�Yp\]JUH�\]�W\PXKJWHZQlFNMPORQT��QTVZYL\qQ{drJkY�SZQlb�Q{\iy���g�JLY�MPX�FPtDMPXzgiJ�Yp\qtuO4JkYfVKH�\PXKJ
giO�JUsZtuJUVKMiy~��gAgiJLYf�
\qtuO4J��KMqMqtuO]O4J^V9M]JkQTVk\�X9J
YfMq�ZtKF]\qQTM`\POoY^QTVfQTVK��HfYp\4YD�W�1XKJx\qJLF]\xHZYL\4Y�Q�F�O4JUM]�K�UVZQlFNJUH�tKFPQTVK��\�X9J
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[K�K[ftKblYL\]Qc�KV���gBYfMq�ZtKF]\qQTMwgiJ�Yp\qtuO4JW���9HKJLb�FLa7YfVKH~sZtuJUO}y^�Z�
JLFPFPY��^Jz��Yp\qMPXZQTVK�W[KJUOigi�KOq��JUH SUy
HKJUM]�K�
[K�ZFPQcVK��\PXKJWsZtuJUO¢y~QTV�\]� Q{\RF�M]�9VZF]\qQ{\qtuJ^V�\IgiJ�Yp\qtuO4JLF^�  �MPX 0Y^tDSZbTJkYfV9H ��b�YpdZQn\4FNMPX�XZYLdrJ
[KO4JLFNJUV�\]JUHzO4JLFPtKbn\4F�HKJ^�
�KVZF]\POoYp\qQTV9��\PXKJxJ��$JUM4\]QndrJUVKJLFPF���g1\PXKJ�Yf[K[9O��fYfMPXW�KV
J^O]O4�KOog¢tKb 
 . 
��
giJLYL\qtuO4Jx�
JLFPFPYf�UJxO4J^[9O�J�FNJ^V�\RYp\qQT�KVfF/QcVmFPQT��tKblYL\]J^H�O4J�\�ORQTJed�YUb�J]�Z[KJUO4Qc��JUV�\4F � eZa � Y�� �

E VZtD��SKJUO���g�FN��Y^b�b1YUb{\]JUOiYL\qQT�KVZF`\]�h\PXKJwY�SK�UdrJh�
J�\PXK�KHhvmJ^O4J-,1OoF]\�VKJ^MqJLFPFPYfO¢y;����QTOoF]\qb{y a
FPQTV9M]JmYfMq�ZtKF]\qQTM�SZQT[KX9�KVKJwY�VKH
\PO4QT[9XK�KVKJm���KH9JLblF/XfYfHkY^bcO�J�YfH�y�SKJ^JUV�\POoY^QcVKJ^HuauY�VKHW[KXK�KVKJ�\qQTM
HKJUMqQlFPQT�9V/\PO4J^J�F|SZtKQ�b{\�a�\�X9J^O4J7vwYUF=V9��VKJ^JUH`\]�wJ^V�gi�KO4MqJBY�giO�JUsZtuJUVKMiyxMPORQ{\]JUO4Qc�KV`QTV�\�X9JBFNJLbTJUM4\qQT�KV
��gK\PXKJ�giJLYp\qtuO4Jw[K�K[ftKblYL\]Qc�KV a�FPQTV9M]J`Y�VmYfM]�ftKF]\qQTM��
�KHKJ�brgi�KO�YfV�ywgiJ�Yp\qtuO4JwM]�ZtKbcHhSKJ�SZt9Qlb{\;giO4�K�
J]��QlF]\qQcVK�z�KO�F4yKV�\PXKJLFPQ 7 YfSfbTJzSfQT[KXK�9VKJLF��KO`\PO4Qc[KXK�KV9JLF^� �c\�vwYUFhY^b�FN��HKJ^MqQcHKJ^H~\]� FNJLbcJ^M4\m\�X9J
[K�K[ftKblYL\]Qc�KV���g�giJ�Yp\qtuO4JLF;giO4�K��\�X9J &)(V!'& HZYp\4Y�OoYp\PXKJUOD\�XfYfV�\PXKJA\POoY^QcVZQTVK�BHZYp\RYu�;�1XZQ�F;QlF7SKJ^MRY^tKFNJQ{\�XZYfHmSKJ^JUVhVKJ^MqJLFPFPY�O}y a�gi�KOD\PXKJ�YfM]�ftKF]\qQTM7�
�KHKJ�bf\POoY^QcVZQTVK�fa�\q�wFNJ^�U��JUV�\;\PXKJB\�OoYUQTVZQcVK��HZYp\RY�Yp\
\PXKJwQcVKHZQndZQTHZtKYUb1FNJUV�\]J^V9M]J�bTJedrJ�bia1OiYL\PXKJ^OA\PXZY�Vh\PXKJ 8�VKJevwF�F]\q�KO¢y+;�bTJedrJ�b���E�blY�O4�^JmYf�
�ZtuV�\���g
JV���KOi\1vm�ZtKbcHwXZYpdZJ�SKJ^JUVhVKJ^MqJLFPFPY�O}ym\]�x�UJ^VKJUOoYp\]J�V9JNv�F���F]\q�KO¢yI\POoYfVfFNMPO4QT[�\]Qc�KVZF���gZ\PXKJ/HfYp\4Y�QcV
�KO4HKJUO7\]�
t9FNJw\�XfQlF/HZYL\4Yx\]�
FNJ�bTJ^M4\B\PXKJ�giJ�Yp\qtuO4Jh[K�K[Zt9blYp\qQc�KV;� ��J�\PO4QTJed�Y^b$O4JLFPtKbn\4F��KS�\4YUQTVKJUH�QcV
\PXZQlF�J]�Z[KJUO4QT�
J^V�\�FNXK�Zt9bTHWM]�KVfFNJ^sZtuJUV�\qb{yzS9Jw\�X9�Ztu�^X�\���g�Y^F S$(�&7S � ! 
 ( �$&M#���( \]�
FN�K�
JhJ]�U\]J^V�\�aFPQTV9M]JB\�X9JBFNJ�\$��grgiJ�Yp\qtuO4JLF7Q�F=H9J^O4QndrJUH/giO4�K�&J]�Z[ZblQcMqQ{\1\qJLF]\7HZYL\4Y�jZVK�^v�bTJUHK�^J9�DE7b�FN� a�\PXKJAgiJ�Yp\qtuO4J
HKJ�\]J^M4\qQT�9VI�
�KHKJ�bf[KO4�K[9�ZFNJ^HwSUy� �MPX 0YUtuSZbcJAYfV9H ��blYpdZQn\4FNMPXwHKJ^[9J^VKHZF7�KV`Y�V�J^V�\]QcO4J�O�JUM]�K�UVZQ{\qQc�KV
[ZYUFPF�\PXKO4�Ztu�UX�\PXKJB��J�FPFPYf�UJ�M]�Zb�bTJ^M4\qQc�KV�\]�`HKJ�\qJ^M4\7JLY�MPX`FPQTV9�LbTJ=FNJ^[ZY�OoYp\]J�QTVKH9J]��QTVK�GgiJLYp\qtuO4J9�7�iV
[KOoYfM4\qQcM]JZaK\PXZQlF|vm�ZtKbcH���g$M]�ftuOoFNJhSKJxJ]�U\PO4J^�
JLbny Mq�K��[ftr\4Yp\qQc�KVZY^b�b{yxv�Y^F]\]J�g¢tKb�� YfV9H���g$Mq�ZtuOoFNJZa
FPQT�UVZQ , M4YfV�\]bny����9O�JB[KO4�KVKJA\]��g¢Y^blFNJ=Y^b�YfO]��F�� ��XKJUO4JZaLY/���KO4JBM]�KV�dZJ^V�\qQc�KVZY^bUYf[K[9O��fYfMPX�QlF;\4Yfj�JUV a
v�Q{\PX�O4J^Mq�K�^VZQn\qQT�KV~SZY^FNJUH!�KV Y�[fYfOoY^b�bTJLb/V9J�\ivx�9O]j���g`QcVKHKJ]��QTV9��giJLYL\qtuO4JLFh\]�K�^J�\PXKJ^O`vwQn\�X�Y
�LY�O]SZY��^Jw�
�KHKJLb4�
��������� ��
%��)+( � 
 ��
 $�

��)+���������. � �+�4(��*)+��� !#�� 
 $�$ ����-

��QcOiF]\qbny a^Q{\1v�Y^F|V9J^M]J�FPFPYfO¢yh\]��FNJLbcJ^M4\�\PXKJ/[9�K[ZtKb�Yp\qQT�KVm��g�
 . 
��UgiJLYL\]tDO�J�F7\�XfYp\1vm�ZtKbTHmSKJ�tKFNJ^H
QTV�QcVKHKJ]��QcVK�
YfV9H�O�J�\PO4QTJed�Y^b�� �1XKJh\]J]�U\`\POiY�VZFNMPO4Qc[�\qQT�KVfF���gA\PXKJ
FN[K�9j�J^V�VKJevwFhO�JU[K�KOo\4F�vmJ^O4J
[ZY�OiFNJUH�YfVKH�J�YfMPX�vm�KO4H Mq�KV�drJUOi\]JUH~\]�~Q{\RFhF]\�ORQTVK�W��g`M]�K�
[K�KV9J^V�\�
 . 
�� a . 
���Y�VKH 
 . �
giJLYL\qtuO4JLFLa;Y^FwQlb�bltKF]\POoYp\qJ^HWQcVK��Qc�LtuO4J3eK� f �h�1XZQ�F��UJ^VKJUOiYL\]J^H�Yh\]��\RY^b7��g|_�_ Y�g 
 . 
��UgiJ�Yp\qtuO4JLF^�

�J]�U\�a�\PXKJ &)(*S �5` #X! �0SE# �^#G�Zb &M# � ���'b'c aZ( v�Y^F/MRY^bTMqt9blYp\qJ^Hhgi�KOGJLYfMPX�giJLYp\qtuO4J � ��� � ���X9J$\qJ^O]�?HZQ�FNMPO4QT��QTVfYp\qQT�KV�d�Y^b�tuJ��
JLYUFPtuO4JLF;\PXKJ�HKJU�^O4J^JG\]��vmXZQTMPX�\�X9J7QcVKMqblt9FPQT�KV���g�Y|\qJ^O]�
QTV�YzHK�9Mqtu��JUV�\xMq�ZblbcJ^M4\qQT�KV�QcVKMPO4JLYUFNJLF��KO�H9J^MPO4JLYUFNJLF�\PXKJ�HfQlFPFPQT��Qlb�YfORQ{\iy~��gA\�X9J H9�KMqtu�
J^V�\4F
giO4�K� J�YfMPXw��\PXKJ^O��R�rO4JUsZtuJ^V�\]bnyx�KMqMqtuO]ORQTVK�A\]JUO]��F�� FPtuMPX�Y^F$g¢tuV9M4\]Qc�KV�vm�KO4HZF|�KO XKJ^O4Jfa�giJ�Yp\qtuO4JLF
HKJUO4Q{dZJ^H�giO��9� \PXKJ^�	�DYfO4JB\]�K�wM]�9���
�KVK[Zb�YfMqJ�\]�wHZQ�FNMPO4Qc�hQcVZYp\]J`HK�KMqtD��JUV�\4F$giO4�K� J�YfMPXm��\PXKJ^O �
OoYfO4Jw\]JUO]��F/Y�O�J�Y^b�FN� V9�KV^�ZHZQlFNMPORQT��QTVZYL\qQTVK��FPQTV9M]Jw\PXKJey�HK��VK��\��9M]MqtuOGgiO�JUsZtuJUV�\qb{yWJ^VK�ZtD�^Xm\]�
XZYLdrJ�Y�FPQc�^VZQ ,1M4Y�V�\`QT�
[ZYfM4\��9V�\PXKJ
M]�fblbTJUM4\qQT�KV;�3�r�9O]��Y^blbny auYhdrJUM4\]�KO`���9HKJLb$��gAO4J�\PO4QcJed�Y^bGQlF
Y^FPFPtD��JUH a v�Q{\PX�SZQcVZYfO¢y
\]J^Oq��[KO4J�FNJ^VKMqJ��KOGYfSZFNJUVKM]Jfa;YfVKH
Y�V �rtDMqblQTH9JLYfVWHZQ�F]\4YfV9M]J
��J�Y^FPtuO4J
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Text:     the   footballer  paul   gascoigne

Feature:  D@   fU UtbO Ol@  pO Ol g& &skoI oIn

Phonetic: D@     fUtbOl@     pOl    g&skoIn

��Qc�LtuO4JdeK� f � ��X9JIH9J^M]�9��[K�fFPQ{\qQT�KV
��g YwFNJ^V�\qJ^VKMqJmQTV�\]�mQn\4F/M]�9��[K�9VKJ^V�\ 
 . 
��UgiJ�Yp\qtuO4JLF^�
��S9J�\ivxJUJ^V�H9�KMqtu�
J^V�\7dZJ^M4\]�9OiF�� 6DY�VKH�� /�vxXKJUO4J

� 6�= D��*6�� O �*6	� O�
�
�
 �*6�
�L 

�1XKJwM]JUV�\PO��fQTH . ��g Y�H9�KMqtu�
J^V�\�Mq�ZblbcJ^M4\qQT�9VmQlF

. = DM1 � O 1 � O�
�
�
 1 
 L
vmXKJ^O4J

10/ =����6	��� �*6 /� 
�1XKJwM]�K�
[ZY�M4\�V9JLFPF/��gD\PXKJwM]�Zb�bTJUM4\]Qc�KV a��?QlF�H9JV,1VKJUH�SUy
� = �� ��

6	��� �
D . O � 6@L 

�cg1\]JUO]� 4���QlF�VK�^v O4JU���UdrJUHhgiO4�K��J�YfMPX
HK�KMqtu�
J^V�\=QTVm\�X9JIMq�ZblbcJ^M4\qQT�9Vx\]�hMPO4J�Yp\]J�Y�V9JNv�HK�KMP�
tu�
J^V�\BM]�Zb�bTJ^M4\qQc�KV a�QTVwvxXfQTMPX

���6 = D��'6�� O�
�
�
�O � 6��	�! "��# O � 6��	�%$���# O�
�
�
)O �'6�
�L O
YfV9H . � Y�VKH&� � YfO4J�\PXKJ�MqJ^V�\PO4�ZQTHmY�VKHxMq�ZblbcJ^M4\qQT�9VIMq�K�
[ZYfM4\PVKJ�FPF���gZ\PXZQlF|V9JNv?M]�Zb�bTJUM4\]Qc�KV ap\PXKJUV

4��('ZDX4��VL�= � � � �
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�rJLYL\]tDO�J�F�vmJ^O4J/OoY�VKj�J^HmS^y`\PXKJLQcOD\]J^Oq��HfQlFNMPO4Qc�hQcVZYp\qQc�KV`d�Y^b�tuJBYfV9H�\PXKJA\]�K[ ��Y�Y�Y FNJLbcJ^M4\]JUH
Y^F�\PXKJmFNJ�\`��g�QTV9HKJ]��QTVK�wgiJ�Yp\qtuO4JLF`gi�KO�\�X9JhO�J�\PO4QTJed�Y^b7J]�Z[KJ^ORQT�
J^V�\L�`E7F�M4Y�V S9JmFNJ^J^V¤QTV
�ZYfSfbTJ
eK� g a=J]�UY��hQcVZYp\qQc�KV ��g7\PXKJ
\]�K[���gA\PXKJ�JUV�\qQTO4JWOiY�VKj�J^H blQ�F]\I��g7giJLYL\]tDO�J�FhQlb�bltKF]\POoYp\]J�FI\PXKJkblQcVKj
SKJ�\RvmJ^JUV�\PXKJ�SKJ�F]\;giJLYL\]tDO�J�F7YfV9H/\PXKJA\qJLF]\7HZYL\4Y�dZ�KM4Y�SZtKb�YfO¢y�giO4�K�#vxXZQcMPX`\�X9JNy�vmJ^O4J/H9J^O4QndrJUH;�
EGFGvm�ZtKbcHxSKJ�J]�Z[KJ^M4\]JUH ar\PXKJ`��\PXKJ^O7JUVKHh��gK\PXKJ�blQlF]\7Mq�KV�\4YUQTVZFAdrJUO}yh��YfV�y�giJLYp\qtuO4J�F�J]�U\POoYfM4\]JUH
giO4�K� g¢tDVKM4\qQT�KV�vm�KO4HZFLarYUF|vxJ�blbDYfV�QTV*)1J]��QT�KVfY^bKFPt,+h� �

��X9J�FPQcVK�LbcJ�SZQT�U�^J�F]\|[KO4�KSfbTJ^�?vwQn\PXxSZtKQ�bTHZQcVK��YfM]�ftKF]\qQTM��
�KHKJ�blF7gi�KO \PXKJ 
 . 
��UgiJ�Yp\qtuO4JLFBQlF
\PXZYp\�QcV 	GQ{\]JUO]SZQDHKJ^Mq�KHZQTV9�Za^Y�FPQcVK�LbcJ/V9�KV^�Z�^dZJ^ORblYf[9[ZQTVK��FNJ^sftuJ^VKMqJw��gKY�M]�Zt9F]\]QcMAtuVfQ{\$X�yK[K��\PXKJ^�
FNJLF/��tKF]\�S9JI�ftr\P[Ztr\L�7 UQTVKMqJZaZY^F�H9JLFNMPO4QcSKJ^HkQcVhMPXZYf[�\qJ^O ¡ a�YfH&�TYfMqJ^V�\ 
 . 
��UgiJLYL\]tDO�J�F�FNXZYfO4J�Y

� _�_



���/E��K����� eK�����������$���	��
`�� 
���¢��� ���������Z���$���
	DE������������

�DYfV9j �rJ�Yp\qtuO4J �1�9O]O4JLFN[K�9VKHZQTV9� �z�KO4HZF
� g¢Y � gi�ZtuV9H
f �7\4F M]�ftuOi\4FLaKFN[9�KOi\4FLaKO4J^[K�KOo\4F_ H�� 	 �¢tDHK�^J¡ QTH giO4J^JUH aKbTJ�YfHKJUOea �
J^HfQlYKaK[KO4�KM]JUJ^HZQcVK�LF
� blYr� Y^QcO4b�QTVKJfa )DQc�^X�\�a�blQngiJZa�FPtu[K[Zbny_�_ Y�� �0
 ��QTVK�_�_ Y�f \�� \]�_�_ Y _ X�� XZYUF_�_ YL¡ �Ud ��g_�_ Y � �RV QTV_�_ Y�g � � \PXKJ

�ZYfSZbcJ�eK� g �;�1XKJ`\]�K[�YfVKH
SK��\4\]�K� ��gD\PXKJwOiY�VKj�J^H�blQlF]\B��g 
 . 
��UgiJLYL\]tDO�J�F^�

M]�9���
�KVmdr�^vmJLboauFN�K�
Jx�
J�\PXK�9H��ht9F]\�S9Jwgi�ZtuVKHm\]���
�KHKJ�b�JLY�MPXWXZY^bng7��g1\PXKJmFPQcVK�LbcJ�dr�UvxJ�b
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F]\4YL\]J/v�Y^FAF]\qQlb�b � � Y ���1XKJ�\�OoYUQTVZQcVK��HZYL\4YxSZQT[KX9�KVKJ`b�YfSKJ�b ,DbTJ�F=vmJ^O4JwJ^HZQn\]J^Hm\]�mQcVZFNJ^Oo\AY/dr�UvxJ�b�
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[K�ZFPQn\]Qc�KVZF��KS�\4YUQTVKJUHzHZQcO4J^M4\qb{y
giO4�K��\PXKJw\qJ]�U\�aK\PXZQlF�O4J^[K�
O4JLFNJUV�\4F�Y�V�JV��J^M4\qQ{dZJ^VKJ�FPF�OoYL\]Qc����g7�KVfb{y
� Y � ¡)��� gi�9O7\PXKJx�
J�\PXK�9H;� �1J�\PO4QcJed�Y^b7JV��J^M4\qQ{dZJ^VKJ�FPF
v�Y^FI\PXZt9F�HfQlFPYf[9[K�ZQTV�\]QcVK�Lbny�[K�K�KO�a$QTV�M]�K�
[ZY�O4QlFN�9V v�Q{\PXW\PXKJ�X�yKS9O4QTHua�vm�KO4H^�Z�hYL\]MPXZQTV9�
Yf[K�
[KO4�ZY�MPXKJLFxHZQ�FNMqtKFPFNJ^H QTV
\PXZQlF`\�X9JLFPQlF^�k�iV�g¢YfM4\�au\PXKJ
JV��J^M4\qQ{dZJ^VKJ�FPF�OoYp\qQc� �9S�\4Y^QcVKJ^H�X9J^O4JIv�Y^F
M]�9VZFPQTHKJUOoYfSZbny
bT�^vmJ^O�\PXZYfVm\PXZYp\B�KSZFNJ^O¢dZJ^H
QcVw\�X9J ¡ ��b�Yp\4\qQTM]JmJ]�Z[KJ^ORQT�
J^V�\RF�QTV
 �J^M4\qQT�KV	�D� �D�
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J^H�XKJUO4JK�`�c\=vm�ZtKbcH
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\qQT�KVfY^b vm�KO4H�O4J^Mq�K�^VfQ{\qQT�KVkM4YfVkSKJhM]�KVfF]\�OoYUQTVKJUH SUy
\�X9JwtKFNJh��g�Y�[KO4�KSfYfSZQ�blQlF]\qQcM 
 �Z�UOiY�� b�YfVK�
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�Lt9Yf�^Jw�
�KHKJ�bia^\PXKJ�giJ�Yp\qtuO4JwO�JUM]�K�UVZQ{\qQc�KVhF4yZF]\]J^��M4Y�VKVK��\�O4JLYUblbnyx\4Y�j�JwYfH�d�YfV�\4Yf�UJx��g FPtuMPX
Y�V
Yf[9[KO4�ZYfMPX a;FPQcVKM]J
Qn\`QTVKMqb�tuHKJ�F�Y¤��YfOqSZYf�UJ��
�KHKJ�b�vmXZQTMPX�XZY^F`\]�z�
�KHKJ�b1\]�K�z��YfV�y HZQ �$JUO4QTV9�
YfMq�ZtKF]\qQTMAJedrJUV�\4F^�B�c\�vm�ZtKbcHxSKJ�[9�ZFPFPQTSZbcJ�\]�mQcV�\PO��9HZtuM]J�Y�bTJedrJ�bu��g1H9J^[KJUVKHKJ^V9Miy�S9J�\ivxJUJ^V�YfHK�
�¢Y�M]JUV�\�giJLYL\]tDO�J�FwQ{g;giJLYL\qtuO4JLF/vxJUO4JhJ]�U\�OoY�M4\]J^HWgiO4�K� \POoY^QcVZQTV9��vx�KO4HkFNJ^sftuJ^VKMqJLF b �0S � !$! vm�KO4HSK�ZtDVKHZYfORQTJ�FLapQcVZF]\]JLY�Hw��gr�KVfb{y 2 � S_` /'#G� &)(*S �Zb cXc � ����XfQlF vm�ZtKbcH�J^VfFPtuO4J7\PXZYp\ YUblbp\PXKJGgiJLYL\]tDO�J�F$QcV\PXKJ�O4J^Mq�K�^VfQ{\qQT�KV�dr�KMRYfSZt9blYfO¢ywvx�Zt9bTHxS9JIS9�ZtuVKHKJUHh�KV�\PXKJ�bTJ�gc\GYfV9HhO4QT�UX�\7SUyxY`dr�^vmJLb4����SUdZQT�
�ZtKFPbny af�KVZbny`Y/b�QT��Q{\]JUHxVZtD��SKJUO;��gZgiJLYp\qtuO4J�FLa �KOD\PXKJ���YfO]SfYf�^J`�
�KHKJLboa�vm�ZtKbTH`\PXKJUVxSKJ`jrV9�^vxV
\]��gi�Zblbc�^v�JLY�MPX�giJLYL\]tDO�J¤QTVW\PXKJWO4J^Mq�K�^VZQn\qQT�KV FNJ^sZtDJ^VKMqJZa�Y�VKHz\PXZQ�F�Mq�KVZF]\POoY^QTV�\xJ^V�gi�9O�MqJ^H~QcV
O4J^Mq�K�^VZQn\qQT�KVhSUyx\PXKJ�Mq�KVZF]\PO4tDM4\]Qc�KV
��g Y�FPtKQ{\RYfSZbcJxVKJ�\Rvm�KOqj1� � �9O�JU�^dZJ^O�a�\PXKJwMq�KVZF]\PO4tuM4\qQc�KVh��g
MPO4�ZFPF��Lvx�9O�HmgiJLYL\qtuO4JLF=vm�ZtKbcHx[KJUO]��Q{\�\PXKJ�Y^tr\]�9�hYL\]QcMGQTVKMqb�tKFPQT�KV�QTVw\PXKJ`QcVKHKJ]��QcVK��dr�9M4YfSftKblY�O}y
��g;HZQ�FNMPO4QT��QTVfYp\qQTVK�wMPO4�ZFPF��Lvm�KO4HxgiJ�Yp\qtuO4JLF/�KMqMqtuO]ORQTVK��QcVmQT�
[K�KOi\RYfV�\�[9XKOoY^FNJLF^�

E|VK��\�X9J^O�[KO4�KSZbcJ^��[K�ZFNJUHzSUy�vm�KO4H^��QTV�\]JUO]VZYUb�giJ�Yp\qtuO4J�HKJUM]�K�
[K�ZFPQn\qQT�KVkQlF`\�XfYp\`YfMq�ZtKF]\qQTM
M]�9V�g¢tKFPYfSfQlblQn\iykQlF�VK��\�Yxg¢Y�M4\]�KOBQcVh\PXKJmFNJLbcJ^M4\qQT�KV���g;\PXKJwgiJLYL\qtuO4J�[K�9[ZtKblYL\qQT�KV;�-�~Y�V�y�vm�KO4H^�
QTVfQ{\qQlYUb|�KO�vm�KO4H^��,1VZYUb$giJLYL\]tDO�J�FhYfO4J
\iyK[ZQcM4Y^b�b{y���gA\PXKJ
gi�KO]� . 
��KO 
 . a�YfVKHW\PXKJUO4J�gi�KO4JW��g
FNXK�KOo\]J^OBHZtuOoYp\qQc�KVx\PXZY�Vh\PXKJ�vx�9O�HU��QcV�\]JUO]VZYUb 
 . 
��UgiJ�Yp\qtuO4JLF^�A�1XZQ�F��
JLY�VZF�\PXZYp\���YfV�y
[ZY^QcOiF
��g;giJ�Yp\qtuO4JLFLa;FPtuMPX¤Y^F � ������� �������9"
& �GYfVKH�� ����� ����	 �AYfO4JmY�M]�ZtKF]\qQcM4Y^b�b{y��UdrJ^ORblY�[K[ZQTV9�mYfVKHkY^F
FPtuMPX a$XZQc�^XZbnyzM]�9V�g¢tKFPYfSfbTJK���iV�g¢Y�M4\�a$��g�\PXKJ�_ ��Y . 
�YfVKH 
 . giJLYL\]tDO�J�FxQcV�\PXKJ
O�JUM]�K�UVZQ{\qQc�KV
dr�9M4YfSftKblY�O}y a�vxJ�blbK�^dZJ^O � b c �ZYfO4J/Mq�KV�g¢tKFPY�SZbTJAv�Q{\PX�Y 
 . 
��^giJ�Yp\qtuO4JBQTV`\PXKJ�FPYf�
JAdr�KMRYfSZt9blYfO¢y;���XfQlF7Q�F|Y`FPQT�UVZQ , M4YfV�\|[KO4�KSfbTJ^�¤a�Y^F7gi�KO�JedrJ^O¢ywvx�KO4H < a^Y a �"#
	ZaZ( giJ�Yp\qtuO4JwHKJ^Mq�K�
[K�ZFPQ{\qQc�KVJ]��QlF]\RF � vmXKJ^O4Jk\Rvm��giJ�Yp\qtuO4JLF��hYLy��hYL\]MPXzvmJLb�b|Y��LYUQTVZF]\�FN�K��JktuV9jrVK�UvxV FN[KJ^JUMPX a/�KVZbny
�KVKJh��g$\PXKJU� M]�Zt9bTHkFPtuSZFNJUsZtuJ^V�\]bny�SKJmtKFNJ�g¢t9b$QcV�O4J�\PO4QcJNd�Y^b4���c\`M4YfV¤Y^b�FN� S9JhFNJUJ^V�giO4�K� \�X9J
\4Y�SZbTJ`\PXZYp\GY�VZtu�
SKJ^O7��gKgiJLYL\]tDO�Jw[ZYUQTOoF�HfQ �$JUO1giO4�K��J�YfMPX
��\PXKJ^O�FN�ZbTJ�b{ymQTVw\PXKJ�QTHKJUV�\qQ{\iyh��gDY�V
QTVfQ{\qQlYUbu�KO ,1VZYUb `Z( �^# ���
2 (Vc �1EGF�XZYUF�Y^bTO4J�YfH�y
SKJ^JUV�HZQlFNMqt9FPFNJ^H ar\PXKJUO�J�QlF�VK�
�KSUdZQT�ZtKF$v�Ypym\]�M]�9VZF]\POiYUQTVmgiJLYL\]tDO�J�FNJ^sZtuJUVKM]J�F �r\PXKJ�X�yK[K��\�X9JLFPQlF���gDYI[fYfOi\qQcMqtKblY�O$giJ�Yp\qtuO4J`QcVZF]\]JLY�H���g1Y�VK��\PXKJUO
M4Y�VhHKJ^[9J^VKH�FN�ZbTJ�b{yh�KV�Y/giJNv FN[KJ^JUMPXxgiOoYf�
JLF^���1XZQ�F7QlFAY�FN�ftuO4M]Jw��g1Mq�KVZFPQTH9J^OoYfSZbcJ�QTVZY�M]MqtuOoYfMoy
QTVwgiJ�Yp\qtuO4JxH9J�\]JUM4\]Qc�KV;�
��������� � 	 � � ����
$	 
�� )*� )+�K��
%��)�(�� 
 ! �� 
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�iVmYfV�Yp\4\]JU��[�\A\]�mQc��[9O��UdrJ 
 . 
��^giJ�Yp\qtuO4J�QTVKH9J]��QTVK�fa9�
�KO4J`Y�M]MqtuOoYp\qJwgiJLYp\qtuO4Jw�
�KHKJLb�F=vmJ^O4J
SZtKQ�b{\�SUy
F�yKV�\PXKJ�FPQ 7 QcVK��\PXKJhO4JUsZtKQTO4JUH�FNJ�\/��g�bTJ�gc\�SfQT[KXK�9VKJLFLaK\PO4QT[9XK�KVKJ�F�YfVKHWO4Qc�^X�\BSZQT[KX9�KVKJLF
tKFPQcVK�A\PXKJ�FNJ�\7��gKHKJUMqQlFPQT�9V�\PO4J^JLFAtKFNJUHwQcV/\PXKJ�J�YfORblQTJUO1\PORQT[KXK�9VKJN�ZSZYUFNJ^H�vm�KO4HIO4JUM]�K�UVZQ{\qQT�9VIJq�r�
[KJUO4QT�
J^V�\4F^���1XKJ/J�YfORblQTJUO7�
J�\PXK�KH�v�Y^FAtKFNJUHmYf�LYUQTV�\]�wY�HKHmFNj�Qc[ZF7\]��\PXKJB\POoYfVZFPQn\]Qc�KVh��Yp\PO4QcM]JLF
��gK\PXKJ�bTJ�gc\GYfV9HhO4QT�UX�\7SZQc[KXK�KVKJ�FAtKFNJ^Hm\]�x�
�KHKJ�brdr�UvxJ�blFAYp\�giJLYL\]tDO�JwSK�ftuVKHZY�O4QTJ�F^� �I�^vmJedrJUOea
QTV�Y�MPXZY�VK�^J�\]�h\PXKJx[9O�JedZQc�ZtKF�[KO4�KM]JUHZtuO4JZau\PXKJ�FNJw\POiY�VZFPQ{\qQc�KV���Yp\PO4QcM]JLF�vmJ^O4JhVK��\BFPtuS&�oJ^M4\B\]�
YfV�y�MiyrMqbcJLFI��g$J^�
SKJUHKHKJ^H�O4JN�ZJLF]\qQT��Yp\qQc�KV;���KJLF]\RFI�KVm\�X9JmFNJ�\���g7SZQc[KXK�KVKJ�YfVKHW�
�KVK�K[9XK�KVKJ
�
�KHKJLb�F�O�Je�ZJLF]\qQT��Yp\]JUHhgi�KO \PXKJ�JLY�O4b�QTJ^O�giJLYp\qtuO4J�FNJ�\�a�FNXK�^vmJ^Hw\PXZYL\$\PXKJ�O�Je�ZJLF]\qQT��Yp\qQT�9Vh��gD\�X9J
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\POoYfVZFPQn\]Qc�KVh��Yp\PO4QcM]JLFLaZYpgc\]JUO;\PXKJ`tuV9M]�Ztu[fblQTV9����gK\PXKJ�dZ�^vmJLbr\POoYfVZFPQn\qQT�KVh��Yp\PO4QcM]J�F�YfV9Hw\�X9J`YfHK�
HZQn\]Qc�KVw��gZFNj�QT[ZFLafXfYfHwXZYfH�Y/VKJU�Lb�QT�LQcSZbTJ�J��$JUM4\7�KV 
 . 
��UgiJ�Yp\qtuO4J/O4JUM]�K�UVZQ{\qQT�9V��Ztr\P[Ztr\L����XfQlF�QlF
SKJUM4Y^t9FNJ`QTV��UJ^VKJUOoY^biaL\�X9JBbT�K�G\�OoY�VZFPQ{\qQT�9VI[9O��9SZYfSZQ�blQn\]QcJLF��'6 /7��g�\�X9J����	� ���KH9JLb^Y�O4J/H^v�YfOogiJ^H
SUy�\PXKJ�\PXKJ�YfM]�ftKF]\qQTMGbT�K�Bb�QTj�J�blQTX9�K�KHZFLa��0/ D���� L����c\�FNJ^JU��JUHx\PXZYL\�Y^F7bc�KVK��Y^F7Y�O4JLYUFN�KVZYfSfbTJwJLF]\qQT�
��Yp\]J���gU\PXKJAFNj�QT[�\POoYfVfFPQ{\qQT�KVfF�v�Y^F�tKFNJ^H � QTVB\PXZQlF$MRY^FNJZa Y �{_ � a�\PXKJBM]�K�
[Ztr\RYp\qQT�KVfY^blbny�J]�Z[KJ^VfFPQ{drJ
J^�
SKJUHKHKJ^H�O4JN�ZJLF]\qQT��Yp\qQc�KVW��g1\PXKJ�\�OoY�VZFPQ{\qQT�9V ��Yp\PORQTM]J�F�Mq�ZtKbcH�SKJmYpdZ�ZQTH9J^H;�`�1XZQ�F�FNJ^J^��F�\]�
SKJ�YfVK��\�X9J^O�J]�UYf�
[ZbcJ���gZ\�X9J/[K�9�KO����	� HZtuOoYp\qQc�KVZY^bK�
�KHKJLb�blQcVK�A\PXZYp\1v�Y^F|HfQlFNMqtKFPFNJUHhYL\;\�X9J
J^V9H���g;MPXZY�[�\]JUO f �

�RV�Y�HKHZQn\]Qc�KV a$\PXKJW�ZbcH�[KXK�KVKJ�F���QTV^�Z[ZY�OiYUblbcJLb���YfOqSZYf�UJ �
�KHKJ�b�v�Y^F�HZQ�FNM4YfO4HKJUH;���RVfF]\]JLY�H a
� a � �$&M# � � 2 � S_` � �Z`Z(Vc%! vxJUO�J�MPO4JLYp\qJ^H~gi�KO�\PXKJ¤FPtuSZFNJ�\h��gAvx�9O�HfFxgiO��9� d�Y�V �1Q �¢FNSKJUO��UJ^V�� F
F]\]�K[�blQlF]\G\�XfYp\AY�[K[KJLY�O4J^HWQcVw\PXKJ�\]Jq�^\qtKYUbu\POoYfVZFNMPORQT[�\qQc�KVZF/��g \�X9JI�
JLFPFPY��^JmM]�Zb�bTJ^M4\qQc�KV;�G��X9JLFNJ
�
�KHKJLb�F=vmJ^O4Jx�UJ^VKJUOoYp\]JUH�S^y�F�yKV�\PXKJ�FPQ 7 QTVK�`\PXKJwO4J^sZtKQcO4J^Hh\PO4Qc[KXK�KV9J����9HKJLb�F�tKFPQcVK�`\�X9JIH9J^MqQT�
FPQT�9V�\PO�JUJ���J�\PXK�KH`Y�VKH`\�X9J^V�Mq�KVKM4YL\]J^VfYp\qQTVK�B\PXKJLFNJ��
�KHKJ�blF^� E [ZY�OoY^blbcJLbrVKJ�\ivx�KOqj/��g^g¢tuVKM4\qQc�KV
vm�KO4H��
�KHKJ�blF�FNX9�ZtKbTH
SKJ�YwFPtKQ{\RYfSZbcJx�LY�O]SZY��^Jw�
�KHKJLboa�FPQTVKMqJ�\PXKJ`g¢tuVKM4\qQT�9V�vx�KO4HZFBYfO4J�\PXK�fFNJ
vm�KO4HZF�vmXK�ZFNJ�Mq�K��[9�KVKJ^V�\�giJLYp\qtuO4J�FIFNX9�ZtKbTH�XZYpdZJ
Y
bT�^v \]JUO]��HZQlFNMPORQT��QTVZYL\qQT�KVkd�Y^b�tuJ�YfVKH
\PXKJ^O4J�gi�KO4J�FNXK�ftKbTH�V9��\$SKJ��
�KHKJ�blbcJ^HwS^y`\PXKJBQTV9HKJ]��QTVK�AgiJ�Yp\qtuO4JLF^�A�iV�YfH9HZQ{\qQT�9V a�O4JUM]�K�UVZQ{\qQT�9V���g
g¢tuVKM4\qQc�KV�vx�9O�HfF/J^V�gi�KO4MqJLF|vm�KO4HhSK�ZtuVKHfYfO¢y�M]�KVfF]\�OoYUQTV�\4FLafvmXZQcMPXhFNXK�ftKbTH
XKJLbc[x\q�hO�JUHZtuMqJw\�X9J
QTV9M]�KOqO�JUM4\$HKJ�\]J^M4\qQc�KVw��gpvm�KO4H^��QTV�\qJ^O]VfY^bpgiJ�Yp\qtuO4JLFGYp\Kvx�9O�H�SK�ZtuVKHfYfO4QcJLF^���rY�SZbTJ�eK� �BQlb�bltKF]\POoYp\]J�F
\PXKJw�Ztr\P[Ztr\Ggi�KO;\PXKJ�tKFPtKYUb�Jq�UYf�
[ZbTJ�FNJ^V�\qJ^VKMqJK�
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�ZYfSfbTJdeK� ���7�i�
[KO4�^dZJ^HhgiJ�Yp\qtuO4JwO�JUM]�K�UVZQ{\qQc�KVxgi�9O�YwFPYf�
[ZbTJ�FNJ^V�\]JUVKM]J9�
��X9JIV9JNv�b{y��^JUVKJ^OoYL\]J^H
giJLYL\qtuO4J^�PSZYUFNJ^H��Ztr\P[ZtZ\=v�Y^F�FNMq�KO4J^HkQTVm\PXKJwt9FPtKY^buv�Ypy;�A�1XKJmHKJ^�

\]JUM4\]Qc�KV�OoYp\qJhO��fFNJwgiO��9� _��D� � � � \]� ¡ �D� � _ � a9v�Q{\PXh\PXKJ�g¢Y^b�FNJmY^blY�O]��OoYp\]JmQcVKMPO4JLY^FPQcVK�wFPb�QT�UX�\qb{y
giO4�K� �D� ��� �^E 5 giJLYL\ 5 XKO�\q� � � �"eI�^E 5 giJ�Yp\ 5 XKO��~�RV�O4J�\�ORQTJed�YUbia7YLdrJ^OoY��^JW[KO4J^MqQ�FPQT�KV QT�
[KO4�^dZJ^HgiO4�K� Y �n_�_"e ¡ \]� Y �n_ ��Y�g auvwQn\�XkY V9JNv�JV��J^M4\qQ{dZJ^VKJ�FPF�OoYp\qQT����g ���D�n_ g�� �I�rJLYL\]tDO�JkHKJ�\]JUM4\qQT�KV
YfV9H�O4J�\PORQTJed�YUb�M4Y�VhF]\qQ�blb1SKJ�FNJ^JUVh\]�hSKJm[K�K�KO�afJedrJ^VmvwQn\�Xm\PXKJ�tKFNJw��g F]\4Yp\qJN�Z��gl�U\PXKJN��YfOo\A\]J^MPXK�
VZQcsZtuJLFA\]�
�^J^V9J^OoYp\]J�YfMq�ZtKF]\qQTMAgiJ�Yp\qtuO4Jx�
�KHKJ�blF^�
��������� & ������$ (�� �����4�

�1XKJ 
 . 
��^giJ�Yp\qtuO4Jx�
J�\PXK�9Hh��g;O�J�\PO4QTJed�Y^b�XfY^F�[9J^Oigi�9O]�
J^H
HZQlFPY�[K[K�ZQcV�\qQTVK��b{y;�R��dZJ^V�QTVw\PXKJ�,1�
VZYUbhQT�
[ZbTJU��JUV�\4Yp\qQc�KV�[KO4JLFNJ^V�\]J^H XKJUO4JZa�QcV�dr�fb{dZQTV9�!XZQc�^X^�ZsZtKYUblQn\iy?YfMq�ZtKF]\qQTM��
�KHKJ�blFLah\�X9J
�
J�\PXK�KH�XfY^F/����J^O4J^H�V9��[KJUOigi�KOq�hY�VKM]J�YfH�d�YfV�\RYf�^Jh�UdrJUOAYh�htuMPX�FPQT�
[ZbcJ^OAY�[K[KO4�ZY�MPX�\qJLF]\]JUH
QTVI� XZYf[�\qJ^O��9a�SZY^FNJUH��KVZbny��KVW�htuMPXW[K�9�KO4J^OBYfMq�ZtKF]\qQTM����KH9JLblF�YfVKHk\�X9JmFPQT�
[ZbTJ�F]\`QT��Yf�LQcVK�
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YfSfbTJwvx�KO4HW�^OoY�����YfO��IEAO4JLYUFI��gA[ZYfOo\]QcMqtKblY�O|vmJLY�jrV9JLFPF�QcV�\PXKJ
�
J�\PXK�KHkYfO4Jm\PXKJ��
�KHKJ�blb�QTVK�
��gDHKJ^��Q{dZ�^vmJLblFLarJ�FN[KJ^MqQ�Y^blbny�vxXKJUO4J�\PXKJ�FNJ�HZQlFNMPORQT��QTVZYL\]J�SKJ�\ivxJUJ^VmFPQT��Qlb�YfODgiJ�Yp\qtuO4JLFLaZYfVKH�\�X9J
tKFNJ��KVfb{y���g 2 ��S$`�/*#M�+&)(*S �Zb'c giJ�Yp\qtuO4JLFLa�bTJ�YfHZQcVK�A\]��[9�K�KODY�M]�Zt9F]\]QcM;giJLYL\qtuO4J/�
�KHKJ�blblQcVK�AYL\uvm�KO4HSK�ZtDVKHZYfORQTJ�F^�

��VKJmY�[K[KO4�ZYfMPX
\]��\�X9JLFNJ
[KO4�KSZbTJU�hF�vm�ZtKbTH�QTV�dZ�Zb{dZJ �0S
��!$!6/%2 � S_` giJ�Yp\qtuO4JLF`\]��HKJ�Y^buv�Q{\PX\PXKJAvx�KO4HmSK�ZtuVKHfYfO¢yh[KO4�KSZbTJU�WaUYfVKHw\PXKJ�tKFNJ`��gDYfMq�ZtKF]\qQTMGtuVfQ{\4F7b�YfO4�^JUO1\PXZY�Vw\PXKJ/H9J^��Q{dr�UvxJ�bia
FN�h\PXZYL\7giJLYL\]tDO�JhHfQlFNMPO4Qc�hQcVZYp\qQc�KVxvm�ZtKbTH
SKJmSZY^FNJUH �9VhYh�^O4JLYL\]J^OBY����ZtDV�\���g�YfM]�ftKF]\qQTM�HZYL\4Yu�
�1XKJ�,1VZYUb�J]�Z[KJUO4QT�
J^V�\4Y^b;FNJUM4\]Qc�KV
HKJLFNMPORQTSKJ�F�YxVKJNv O4J�\PO4QcJNd�Y^b$�
J�\PXK�KHm\PXZYp\BYL\�\qJ^�
[�\4F�\�X9JLFNJ
FN�Zb�tr\qQT�KVZF^�
2���� � 8  K8 � � �!" ���() "�)
����� " ) *

�1XKJ 
 . 
��UgiJLYL\]tDO�J�Yf[K[KO4�ZY�MPXW\]�WQcVKHKJ]��QcVK�hY�VKH�O4J�\PO4QcJed�Y^bGQlF�F]\PO4�KVK��b{y 0 � ��2
c)(�` W\(*/"` S�#���(*� �\PXKJAgiJLYL\qtuO4J�FNJ�\;QlF7�KS�\RY^QTV9J^HxV9��\DgiO��9� Mq�KVZFPQTH9J^OoYp\qQT�9Vx��g^vmXZQTMPX`giJ�Yp\qtuO4JLF7Y�O4J/HZQ�FNMPO4Qc�hQcVZYp\qQTV9�
YfV9H�YUblFN�mO�J�blYL\]QndrJ�b{yxJ�Y^F�y�gi�KOK\PXKJ`O4J^M]�9�^VZQ�FNJ^OD\]�wHKJ�\]J^M4\�arSZtr\�FN�ZbTJ�b{y`giO��9�?Y/MPO4Qn\]J^ORQT�KVwO4JLb�Yp\]JUH
\]�hgiJ�Yp\qtuO4Jh�KMqMqtuO]O4J^V9M]J�QTVh\]Jq�^\qtKYUb�\POoYfVfFNMPO4QT[�\]Qc�KVZF���g;\PXKJwY�M]�Zt9F]\]QcM�HZYL\4YKarvxX9J�\PXKJ^OA\POoY^QcVZQTV9�
�KOB\]JLF]\L�k�1XKJ�[9O�JedZQc�ZtKFwFNJ^M4\qQT�9V�Qlblb�tKF]\POoYp\]JUHW\�X9J�O4JLFPtKbn\]QcVK�
�hQ�FN�hYL\]MPX�SKJ�\ivmJ^JUV vmXZYp\�v�Y^F
O4J^sZt9QTO4J^H�gi�KO1�U�K�KH`QcVKHKJ]��QTV9�AYfV9HIO4J�\�ORQTJed�YUb [9J^Oigi�9O]��YfVKMqJZa^Y�VKH`\�X9JAYfSfQlblQn\iyw��g�\PXKJ�O4J^M]�9�^VZQ�FNJ^O
\]�
HKJ�\qJ^M4\A\PXKJwMPXK�ZFNJ^V�QTV9HKJ]��QTVK��tuVfQ{\4F^�

� M����KVK�ftu�^X (�& b c HKJ�FNMPO4QcSKJ^HmFPQc�hQ�blYfOG[KO4�KSZbTJU�hFGQTV�\PXKJ�QTO�[ZYf[9J^O7�KV�\]�K[ZQcM7MqblYUFPFPQ ,1MRYp\qQT�9V�KVk\�X9J� �vwQn\]MPXKSK�fYfO4H�M]�KOq[ZtKF �}¡ e � �k��X9JLQTO�Yf[9[KO4�ZYfMPX�\]��\PXZQ�Fx[KO4�KSZbTJU��v�Y^F�\]��FNJ�bTJ^M4\�\�X9J
dr�9M4YfSftKblY�O}y���g�vx�9O�HfF�tKFNJUH~gi�KOxMqb�Y^FPFPQ , M4Yp\qQc�KV#FN�ZbcJLbny giO4�K��\PXKJz�ZtZ\�[ftr\���g�\PXKJ�QTO�FN[KJ^JUMPX
O4J^Mq�K�^VZQ�FNJ^O��KV�Y�HKJedrJ�bT�K[9��JUV�\�\]J�F]\`FNJ�\L���1XKJeyhgi�ZtDVKHh\PXZYp\B\PXKJx��Yp\]MPXfQTVK�m��g;\PXKJwQcVKHKJ]��QTV9�
dr�9M4YfSftKblY�O}y�\]�`\�X9J�O�JUM]�K�UVZQlFNJUO$�ftr\P[Ztr\;FPQc�^VZQ ,1M4Y�V�\qb{y�QT�
[KO4�^dZJ^HmMqblY^FPFPQ ,1M4YL\qQT�KVh[KJUOigi�KOq�hY�VKM]J9�

��XfQlF�O4J�FPtKb{\mFPtu�U�^JLF]\RF�Y�V�VKJNv(Yf[9[KO4�ZYfMPX~\]�~��J�FPFPYf�UJ�QTVKHKJq��QcVK�WY�VKH�O4J�\PORQTJed�YUb��  UtuS^�
vm�KO4H a$QcVKHKJ]��QTV9�xgiJ�Yp\qtuO4JLFmYfO4JWHKJ^ORQ{drJUHzgiO4�K��O4J^Mq�K�^VfQlFNJ^Ow�ZtZ\�[ftr\�a�QcVW\PXZQlFIMRY^FNJk\�X9J�[KXK�KV9J
FNJ^sftuJ^VKMqJ��^JUVKJ^OoYL\]J^H�S^y�Y�[KX9�KVKJ�O4J^Mq�K�^VZQ�FNJ^O��� UQcVKM]JW\PXKJ�QcVKHKJ]��QTV9��dr�9M4YfSftKblY�O}y QlF�VK�^v
`Z(V! �0SE# 
 &M# �:( ��g�\PXKJhO4J^M]�9�^VZQ�FNJ^O`�Ztr\P[Ztr\�OoYp\PXKJUO�\PXZY�V�
 S_(V! �0S�# � #G�"W vxXfYp\`QlFwJ]�Z[KJ^M4\]JUH���g�\�X9JO4J^Mq�K�^VZQ�FNJ^O�a1Q{\4F`FPQ 7 JhVKJ^JUHzVK��\/SKJmb�QT��Q{\]JUH auYUFIJLY�O4b�QTJ^O�a�SUy�\PXKJw\]JUO]� HfQlFNMPO4Qc�hQcVZYp\qQc�KV
d�Y^b�tuJ
MPO4Qn\]J^ORQT�KV��h�iV�Y�HKHZQn\]Qc�KV a1VK�W�LY�O]SZY��^Jh�
�KHKJLb;Q�F�V9J^J^H9J^HW\]�W�
�KHKJLb98�VK�KV^�UgiJ�Yp\qtuO4J";�FN[KJUJ^MPX��
\PXKJAt9FNJ���gU\�X9JAF]\4Y�VKHZYfO4H�QTV�dZJ^OoFNJ�HK�KMqtu�
J^V�\ugiO4JUsZtuJ^V9Miy�vmJLQT�UX�\qQTVK�;v�Qlb�bfO4J.�oJ^M4\;YUblb�giO4J^sZtDJ^V�\qb{y
�KMqMqtuO]ORQTVK�BgiJLYL\]tDO�J�FLa ��Y^QcVZb{yw\PXK�ZFNJ�H9J^O4QndrJUHwgiO��9� g¢tDVKM4\qQT�KV�vm�KO4HZFAYfVKHmQcV�)1J]��Qc�KVZY^bZFPt,+h��JLFLa
vmXKJ^V�sftuJ^O¢y^�Z��J�FPFPYf�UJ ��Yp\]MPXfQTVK�¤QlF�[KJUOigi�KOq��JUH;� ��tDOi\PXKJ^O�a�YzFPQc��[fbTJ�M]�9VZF]\POiYUQTV�\
M4Y�V�SKJ
Yf[9[ZblQcJ^HW\]�W\PXKJ
�^JUVKJ^OoYp\qQc�KV���g��ZtZ\�[ftr\`blY�SKJLb7FNJUsZtuJUVKM]J�F�S^yW\PXKJ�tKFNJW��g7YW[KXK�KVKJkSZQT�UOiY��z�
�1XKJ`VKJ]�U\7FPtDSZFNJ^M4\qQT�9VZF�HKJ�FNMPO4QcSKJ�\PXKJ�HKJUO4Qnd�Yp\qQc�KVx��g9\�X9J�VKJNv?�
JLFPFPY��^JwO4J^[KO4JLFNJUV�\4YL\]Qc�KVZFBYfVKH
\PXKJmYf[9[KO4�ZYfMPX
\]�WsZtuJUO¢y^�r�
JLFPFPY��^J
�hYL\]MPXZQcVK�ZaKY�VKHWHZQlFNMqtKFPF`\�X9JhO�J�\PO4QTJed�Y^b$O4JLFPtKbn\4FI�KS�\4Y^QcVKJ^H
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�iVz\PXKJU�KO¢y a7YzVZtu�
SKJ^Ow��g�HZQ �$J^ORQTVK�kY�[K[KO4�ZYfMPX9JLF�M]�ftKbTH~SKJWt9FNJ^H�\]� Mq�KVZF]\PO4tDM4\xYz�
JLFPFPY��^J
O4J^[KO4J�FNJ^V�\4YL\qQT�KVwgiO4�K��\PXKJ�FNJUsZtuJUVKM]J`��g9blYfS9JLblFA�Ztr\P[Ztr\;SUywY/[KXK�KV9J�O�JUM]�K�UVZQlFNJUO�� � �9�KO4J � � ���
O4J^MqJ^V�\qb{y¤tKFNJ^H�H�yKVZYf��QTM�[KO4�K�^OoYf�
��QTVK�	����� �7\]�W��Yp\]MPX¤FPQT��QlblY�O�SZtr\`VK�KV^��QTH9J^V�\qQTMRY^b7[KXK�KV9J
FNJ^sftuJ^VKMqJLF�[KO4�KHZtuMqJ^H
S^y�YfVhJ]�U\PO4J^�
JLbny�[K�K�9O7���9VK�K[KXK�9VKJ�O4J^Mq�K�^VZQ�FNJ^O�aUvmXK�ZFNJw�ZtZ\�[ftr\�v�Y^F
gi�ZtuV9H�\q� S9J��KVfb{y f�f �n_ � YfM]MqtDOiYL\]JK�
�1XKJwgiJ�Yp\qtuO4JLF�vxJUO�J�FNXK�^vmV�\q� S9JhtKFNJ�g¢tKb;QTVkY f �ZMqblY^FPF
MqblYUFPFPQ ,1MRYp\qQT�9V�[KO4�KSfbTJ^� QcV�dr�fb{dZQTV9�A\�X9JIH9J�\]JUM4\]Qc�KV
��grvmJLYp\PXKJUO�gi�KO4J^M4YUF]\4F�giO4�K��M]�KV�\]QcVZtu�Zt9FPb{y
O4tDVKVZQTV9� �uY�HZQT� ¡ FN[9J^J^MPXuaKY^F|\PXKJ`gi�KO4JUM4Y^F]\RF�vmJ^O4J�FN[K��\4\]JUHxvwQn\PX e ��� Y�M]MqtuOoY�Miy;��RVW\PXZQ�FI\4YUFNjDa$\PXKJkY�M]MqtuOoYfMoy ��g|\PXKJWSZQc[KXK�KV9J O4JUM]�K�UVZQlFNJUO�Q�FxYWbT��\IXZQc�^XKJUO`\�XfYfV f�Y�� � Q{\
QlFmYfM4\qtKYUblb{y	e Y � Y�f�� a|YUF���J�Y^FPtuO4JUH�QcV  �JUM4\qQT�KV eK�{_ �e����XfQlFxFPtD�^�^J�F]\4Fx\PXZYp\mYWtKFNJ�g¢tKb�FNJ�\x��g
�
JLFPFPYf�UJWO�JU[KO4JLFNJUV�\4Yp\qQc�KVZF�M]�ftKbTH�SKJk�KS�\4YUQTVKJUH�S^yI,r��QTV9�x\PXKJhgiJ�Yp\qtuO4Jxv�QTH�\PX a�YfVKH�FPQc��[fb{y
�
�^dZQcVK�kY	8 v�QTVKHK�Uv3;��^dZJ^Ow\PXKJ�[KXK�9VKJzO4J^Mq�K�^VfQlFNJ^Oh�ftr\P[Ztr\L� ��QT��tuO4JKeK� ��Q�blb�tKF]\POiYL\]JLF
\�XfQlF
�
J�\PXK�KH¤QTV��K[KJUOoYp\qQT�KV���E�v�QTVKHK�Uv FPQ 7 J���g�_�[KXK�9VKJLFwFNXK�Zt9bTH�O4J^[KO4J�FNJ^V�\wYW�^�K�KH
\POoYfHKJU���
SKJ�\RvmJ^JUVzgiJ�Yp\qtuO4J�HZQ�FNMPO4Qc�hQcVZYp\qQT�9V�YfVKH�M]�KOqO�JUM4\xHKJ�\]J^M4\qQT�9V a$FPQcVKM]Jh\PXKJ�blYfO4�UJ^O�\PXKJwvwQcVKHK�^v�a
\PXKJx�
�KO4Jwb�QTj�J�b{y
Q{\BQ�F�\]��M]�9V�\4Y^QcVkYfV
QcVKM]�KOqO4J^M4\qb{y�O4J^Mq�K�^VfQlFNJ^H�[KXK�KV9JwYfV9H�M]�KVfFNJ^sZtuJUV�\qb{yWSKJ
QTV9M]�KOqO�JUM4\AQ{\RFNJLb{gP�

. . .

p  r  e  z  I  d  I  n  k  l  i  n  t  @  n

p_r_e e_z_I

r_e_z z_I_d . . .

��Qc�LtuO4JdeK� ��� ��X9JI�UJ^VKJUOoYp\qQT�KV
��g;HZYL\4Y��ZHKORQ{drJUVhgiJLYL\qtuO4JLF/SUy��
�^dZQcVK�`Y/vwQcVKHK�^v&YUbT�KV9��[KXK�KV9JO4J^Mq�K�^VZQ�FNJ^OB�Ztr\P[Ztr\A�KVw\PXKJ�tuVKjZVK�^vmVh��J�FPFPYf�UJLF^�
��X9J��^dZJ^OoY^b�b1[KXK�KVKJ`\PO4Qc�^OoYf� H9J�\]JUM4\]Qc�KV
[KJ^Oogi�KO]��YfVKMqJZaZQTVm\]J^Oq�hF���g;M]�KOqO�JUM4\PVKJLFPF`YfVKH�YfMP�

MqtuOoYfMoy a�v�Y^F ¡ _D� Y�g�� Mq�KO]O4J^M4\PVKJ�FPFxY�VKH ¡ZY � g���� Y�M]MqtuOoYL\]JK� �I�UvxJedrJUOea1\PXZQlFx[KJUOigi�KOq�hY�VKM]J�QlF
�
JLY^FPtDO�JUH��^dZJ^O b'c%c \�X9JhtuV9jrVK�UvxV
FN[9J^J^MPXuaG��tuMPX���g1vxXfQTMPXWQ�F�V9��\/��gGQTV�\]J^O4JLF]\`giO4�K� Y¤O4J^�
\PO4QcJNd�Y^b|[9�ZQTV�\���g7dZQTJev��W�c\`QlFx�
�KO4JhY�[K[KO4�K[KORQlYL\]J
\]�z�KS�\4Y^QcVWY�FNMq�KO4Jh\PXZYp\�O4J ) J^M4\4Fw\�X9J�HKJ^�
\]JUM4\]Qc�KV~[KJ^Oogi�KO]��YfVKMqJz�KV�\PXKJ 8NQcV�\]J^O4J�F]\]QcVK�";�[KXK�KV9J�\PORQT�^OoY��hF � \�X9�ZFNJW�KM]MqtuOqO4QcVK�kQTV�\�X9J
sZtuJUO4QcJLF^�`�1XZQlFBFNM]�KO4JhMRYfVWSKJh�
JLY^FPtDO�JUHkQTVh\]JUO]��F���g1\PXKJmtKFPtKYUb vm�KO4HZFN[K��\4\]JUO�[KJ^Oogi�KO]��YfV9M]J
�
JLY^FPtDO�J�F���guMq�KO]O4JUM4\7HKJ�\]JUM4\qQT�KVh[KJUO4M]J^V�\4Yf�UJ`YfVKH�g¢Y^b�FNJ�YUblYfOq��OiYL\]JK� �IJUO�Jfa^\�X9J g � g HZQ �$JUO4QTV9�
\PO4Qc�^OoYf��F/�KM]MqtDO]O4QcVK�wQcVh\PXKJhsZtuJUO¢y�\]JUO]��F�vmJ^O4JhHKJ�\]J^M4\qJ^HWYL\�YhOiYL\]J
��g ���D� f�Y�� Mq�KO]O4J^M4\PVKJ�FPFLa
YfV9HhYxOoYp\]Jw��g g � ¡Zf �^E 5 \PORQT�^OoY�� 5 XK�ZtuO��7�c\�M4Y�Vx\PXKJUO4J�gi�KO4JwSKJ�FNJ^JUVh\PXZYp\7\PXKJwsZtDJ^O¢yx\PO4Qc�^OoYf��F
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YfO4J�J�Y^FPQcJ^O;\PXZY�VwYpdZJ^OoYf�UJ`\]�xHKJ�\]J^M4\L���1XZQ�F7QlF|[9O��9SZYfSZbnyhSKJ^MRY^tKFNJ`\PXKJ`tuVfQTV�\]JUO4JLF]\qQTVK�Bg¢tuVKM4\qQc�KV
vm�KO4HZF/Y�O4JmY�M]�9VZFPQTHKJUOoYfSZbcJhFN�ZtDO�MqJh��g7J^OqO4�KOAQcVh\PXKJxSZQc[KXK�KV9JxO4J^Mq�K�^VZQ�FNJ^O�a�SZtr\��KVZbnyhYhFN��Y^b�b
VZtu�
SKJUO|��gu\PORQT�^OoY��hF��KM]MqtuOGQcVhSK��\PX�sftuJ^O¢yx\qJ^O]��F�YfV9Hxg¢tuV9M4\]Qc�KV�vm�KO4HZF^�

�1�K�
[ZYfORQlFN�KVWv�Q{\PX�\PXKJ 
 . 
��UgiJLYp\qtuO4J�HKJ�\]JUM4\qQT�KV#OoYp\]J�F�FNX9�^vwFx\PXZYL\w\�X9JzHKJ�\]J^M4\qQT�9V���g
[KXK�9VKJ�\PO4Qc�^OoYf��F=v�Y^F�M]�KVZFPQcHKJ^OoY�SZb{y��
�KO4J�O4JLb�QlYfSfbTJK�A�iV�YfHKHfQ{\qQT�KVuaUvmXKJUO�J�Y^F/�KVfb{y f �"e���gD\�X9J
\]��\RY^bf��g ¡ _ � sftuJ^O¢y 
 . 
��UgiJ�Yp\qtuO4JLF�Yf[K[9JLYfO4JUHwQTVB\PXKJ ��Y�Y�Y �UgiJ�Yp\qtuO4J�O4J^Mq�K�^VfQ{\qQT�KVBdr�9M4YfSftKblY�O}y a
\PXKJ�Mq�^dZJ^OoYf�UJ���gU\PXKJAsZtuJ^O¢y�\PO4Qc�^OoYf��F;QTVB\PXKJA��J�FPFPYf�UJ�O�JU[KO4JLFNJUV�\4Yp\qQc�KVZF1vwYUF$�KS^dZQc�ZtKFPbny ��Y�Y�� ��iV���\PXKJUO�vm�KO4HZFLa ��� � ��g b cXc O4JUsZtKQTO4JUH [9XK�KVKJ
\PO4Qc�^OoYf��FIvxJUO4JzHKJ�\]J^M4\]JUH!SUy�\PXKJzSZQc[KXK�KV9JO4J^Mq�K�^VZQ�FNJ^O��/�iV�Mq�K�
[ZYfORQlFN�KV au�9VZb{y � ��� ��g1\PXKJxsftuJ^O¢yhgiJLYL\qtuO4JLF�vxJUO�JhjZVK�^vmVm\]�x\PXKJ 
 . 
��
giJLYL\qtuO4J�O4J^Mq�K�^VZQ�FNJ^O�a�vmXZQTMPX�HKJ�\]JUM4\]J^Hua^Yp\1S9JLF]\�a��9VZb{y�� Y � ��g�� ��gU\�X9J|�9M]MqtuOqO�JUVKM]J�F$\PXKJ7giJ�Yp\qtuO4JLF
QTVmQn\4F�dr�9M4YfSftKblY�O}y;�
��������� � (�
��
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�1XKJh[KXK�9VKJx\PORQT�^OoY�� ��J�\PXK�KHz��g|�UJ^VKJUOiYL\qQTVK�h�
JLFPFPY��^J�O4J^[9O�J�FNJ^V�\RYp\qQT�KVfF�v�Y^F�Y�HK�K[�\]JUH�SKJ^�
M4YUtKFNJmQ{\BQ�F�g¢Y^QTORb{y�QTV�\qtKQn\]QndrJfaKYfVKH�S9J^M4YUtKFNJm\�X9JxSZQc[KXK�KVKJmO4J^M]�9�^VZQ�FNJ^O7v�Y^F/jZVK�^vmVx\]�kSKJwFPtrgi�
,1MqQcJ^V�\qb{ykYfMqMqtuOoYp\]J�\]�
Y^b�bT�^v*gi�KO7\PXKJm�^J^V9J^OoYp\qQT�9V ��g7HZQlFNMPORQT��QTVZYL\]QndrJm\PO4QT�UOoYf��F^�`��X9Jh�Ztr\P[Ztr\
��gBY ��tuMPX�[K�K�9O�JUO�[KXK�9VKJWO�JUM]�K�UVZQlFNJUO�vm�ZtKbTH�MqJ^Oo\4Y^QcVZb{y~VK��\wXZYpdZJ S9J^J^V~�^�9�KHzJUVK�Ztu�UXW\]�
Y^b�bT�^v&gi�KO�\PXKJh�^JUVKJ^OoYL\]Qc�KV���g�FPt + MqQcJ^V�\qb{y
Y�M]MqtuOoYL\]Jh\PO4Qc�^OoYf��F^�� UQTVKMqJmQ{\BQlF/jZVK�^vmVx\PXZYL\ ��� ���gA\PO4Qc�^OoYf��FxY�O�JWMq�KO]O4J^M4\qbny HKJ�\]J^M4\]JUH a�YL\wYfV YfMqM]J^[�\4YfSZbcJ�OoYp\]J���gAg¢Y^blFNJkYUblYfOq� [KO4�KHZtuM4\qQc�KV a
Q{\�FNJ^J^�
J^H�FNJ^VZFPQcSZbTJ¤QTV�\�XfQlF�MRY^FNJk\]� [9J^Oigi�9O]�-O4J�\�ORQTJed�YUb/S^y~M]�KV�drJ^Oo\qQTVK�
\PXKJWsZtuJUO}y�\]J^Oq�hF
\]�kF]\PO4QcVK�LF���g7[KXK�9VKJw\PO4QT�UOoYf��F/Y�VKHW�hYL\]MPXZQTV9�w\�X9JLFNJ�Yf�LYUQTVZF]\�\PXKJhMq�KV�\]JUV�\/��g$\PXKJh�
JLFPFPY��^J
O4J^[KO4J�FNJ^V�\4YL\qQT�KVZF^�

��X9J|�
J�\PXK�9H�vwYUF�gi�ftuVKHB\]��vm�KO]j�Mq�KVZFPQTH9J^OoYfSZbnyIS9J�\4\]J^OD\PXZY�V�JLQn\PXKJ^O;��gU\PXKJ 
 . 
��^giJ�Yp\qtuO4J
Yf[9[KO4�ZYfMPXKJ�F^�B��X9J 
 
 �LvmJLQc�^X�\]JUH
YpdZJ^OoYf�UJx[KO4JUMqQlFPQT�9VxvwYUF�QTVmg¢YfM4\ Y � ¡ ����g a Mq�K�
[ZYfOoYfSfbTJ�v�Q{\PX
\PXZYp\w��g7\PXKJkSKJLF]\x�
�KVK�9[KXK�KVKJe�ZSZY^FNJUH vm�KO4H�O4J^M]�9�^VZQn\]Qc�KVWY�[K[KO4�ZY�MPX v�Q{\PXK�ZtZ\�sZtuJ^O¢y^�ZHKJU[K�
J^V9HKJ^V�\7vm�KO4HZFN[K��\4\qQTV9�K�� UQcVKM]J�Q{\�HZQcH�V9��\�O4JLbny��KVhYx[KO4Je�rMPX9�ZFNJ^V
dr�9M4YfSftKblY�O}y
Y�VKH
b�YfVK��tKYf�UJ
�
�KHKJLboau�KOAsZtuJUO}y^�U\qQT�
JwY�M]�Zt9F]\]QcM�FNJ�YfO4MPXZQcVK�Zar\PXZQ�F�F�yZF]\]JU� �:�$J^OoF�YwdrJ^O¢y��U�K�KHm\�OoY�HKJ^���~SKJ^�
\ivxJUJ^VhdZ�KM4Y�SZtKb�YfO¢y�HKJ^[9J^VKHKJUVKM]Jfa�sZtuJUO¢y^�rH9J^[KJUVKHKJ^V�\�FNJLY�O4MPX�\qQc��J�YfV9H�O4J�\PO4QcJNd�Y^b;JV�$JUM4\qQ{drJU�
VKJ�FPF^�

�T\BFNXK�ftKbTHWSKJhMqbcJLYfOA\PXZYL\A\�XfQlF`F�yZF]\]JU� XfY^F�M]�KVZFPQcHKJ^OoY�SZbTJ�FNM]�K[9Jxgi�KO=QT�
[KO4�^dZJ^�
J^V�\L�-�r�9O
J]�UY���[fbTJZaKYw���KO4J�FN�K[KXfQlF]\qQTMRYp\]JUH�\qJ^MPXKVZQcsZtuJ`gi�KO7Jq�^\POoYfM4\qQcVK��QTVKHKJq��QcVK�`giJLYL\]tDO�J�FLaKFPtuMPX�Y^F ���
��Yp\]MPXZQcVK�ZaNvm�ZtKbTH�Y^blbc�^v�\�X9J��^JUVKJ^OoYL\]Qc�KVw��grHfQlFNMPO4Qc�hQcVZYp\qQcVK�AgiJLYL\]tDO�J�F=��g�d�YfO¢yZQcVK�AbcJ^VK��\�XfF^�7�iV
YfH9HZQ{\qQT�9V a�\PXKJ�MPO4�ZFPF��Lvm�KO4Hw�^J^V9J^OoYp\qQT�9VI��g^giJLYL\qtuO4JLF7FNXK�ftKbTHwO4JLY�HZQlbny�YUblbT�Uv�gi�KO9\PXKJAYUtr\]�K��Yp\qQTM
QTV9M]�KOq[K�KOoYp\qQT�9V���g�HZQlFNMPORQT��QTVZYL\]QcVK��[KX9OiYUFPY^bAtuVZQn\4FxQcV�\]����J�FPFPYf�^J�O4J^[KO4JLFNJUV�\4YL\]Qc�KVZF^��� O��fFPF��
vm�KO4Hz[KXK�9VKJw\PO4QT�UOoYf���hYL\]MPXZQcVK��vwYUFxVK��\/[9J^Oigi�9O]�
J^HWQcV
\�X9J�J]�Z[KJUO4Qc��JUV�\�XKJ^O4Jfa�FPQcVKM]J�\�X9J
sZtuJUO¢yx\]JUO]��F/XZYfH
SKJ^JUVhFPtD[K[ZblQcJ^H
QcVKHZQndZQTHZtKYUblbny afFN�
VK�
[KXKOoY^FNJ�F|vxJUO4JxjZVK�^vmV;�
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�1XZQlFxMPXZY�[�\]JUOIH9JLFNMPO4QcSKJ^H~J]�Z[KJUO4QT�
J^V�\4FIvwQn\PXW\�X9J�JLF]\4Y�SZblQ�FNXKJ^H�O�J�\PO4QTJed�Y^b7\]J^MPX9VZQTsZtDJ ��g�O4JLbT�
Jed�Y�VKM]JhgiJUJ^HKSfYfMPjWY�VKHz[9J^Oigi�9O]�
J^HWY�M]�9��[ZY�O4Q�FN�KVzSKJ�\ivxJUJ^VW\PXKJ
JLF]\4Y�SZblQ�FNXKJ^H~X�yKSKORQTH�\qJ^O]�
HKJ�\]J^M4\qQT�9V����KH9JLb;YfV9H�\ivx�W��\PXKJUO/O4JUM]�K�UVZQ{\qQT�9V�Y�VKHWQcVKHKJ]��QcVK�mF]\POiYL\]J^��QTJ�F^�I��QTOoF]\qb{y a$J]�Z[KJUO4QT�
�
J^V�\4F�v�Q{\PX�O4J�bTJed�Y�VKM]JmgiJ^JUHKSZYfMPj�FNXK�^vmJ^Hh\PXZYL\|\PXZQ�F�\]J^MPX9VZQTsZtDJhXZYfH�[9��\]J^V�\]Q�Y^b1\]��QT�
[KO4�UdrJ
O4J�\PO4QcJed�Y^bDJV�$JUM4\qQ{drJUVKJLFPF$vmXKJ^O4J�\PXKJBQcVZQ{\qQ�Y^bKsZtuJ^ORQTJ�F�vxJUO4J/sZt9Q{\]J`[K�K�KO��1EWFPtDSZFNJ^sZtDJ^V�\�Jq�r[9J^O]�
QT�
J^V�\�FPY�v�\PXKJwQc��[fbTJ^�
J^V�\4Yp\qQT�9V���g�YxFN[9�Kj�J^VW�
JLFPFPYf�UJhO4J�\PO4QcJNd�Y^b;F4yZF]\]J^� tKFPQcVK�w �MPX 0YUtuSZbcJ
YfV9H ��b�YpdZQn\4FNMPX�� F 
 . 
��UgiJLYp\qtuO4J�F^�!�c\/v�Y^Fxgi�ZtDVKHW\PXZYp\xO4J�\�ORQTJed�YUb�J��$J^M4\qQndrJ^V9JLFPFxvwYUF�[K�K�KO�a
�^v�QTVK�
\]� \�X9J�O�J�blYL\]QndrJ�Y�M]�ZtKF]\qQcM�Mq�KV�g¢tKFPY�SZQlb�Q{\iy#��g�giJ�Yp\qtuO4JLFhvxXK�fFNJWFNJLbcJ^M4\qQT�9V�v�Y^F��
��\qQT�
d�YL\]J^H�[ZtuO4JLbny SUy
\]J]�U\qtKY^b$MPORQ{\]JUO4QlYD����QTVZYUblb{y aDYfVkYL\�\qJ^�
[�\�vwYUF���YfH9Jw\]�kFN�Zb{dZJmFN�K��Jh��g;\�X9J
[KO4�KSZbcJ^��F=JUVKM]�ftuV�\]JUO�JUH/v�Q{\PX 
 . 
��^giJ�Yp\qtuO4JLF7SUyIJ]�U\POoYfM4\qQTV9�AFPtuS^�Lvm�KO4H�QTVKHKJq��QcVK�AtDVZQ{\4F1giO4�K�
blY�SKJLb FNJ^sZtDJ^VKMqJLFI�ZtZ\�[ftr\�SUy
Y�SfQT[KXK�9VKJxO4J^Mq�K�^VfQlFNJ^O��A�1XZQlF/[9O��UdrJUH�sZtKQn\]JwFPtDM]M]J�FPF]g¢tKbia1HKJ�blQ{dK�
J^ORQTVK�WO4JLYUFN�KVZY�SZb{y#�^�K�9H�O�J�\PO4QTJed�Y^b/[KJUOigi�KOq�hY�VKM]J
vwQn\�X9�Ztr\�\PXKJ�VKJ^JUH�gi�KO`\4Y^FNjL�ZHKJ^[9J^VKHKJUV�\
blY�VK�Lt9Yf�^Jw�
�KHKJ�blblQcVK���KO�YfV�y
sZtuJ^O¢y^�ZHKJU[KJ^VKH9J^V�\BFNJLY�O4MPX J��$�KOo\L�
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�1XZQlF7\PXKJ�FPQlF�XfY^F�H9JLFNMPO4QcSKJ^Hm\PXKJ�Yf[K[fblQTMRYp\qQT�9V���gZvxJ�blb£��tuV9HKJ^OoF]\]�K�9Hx\]Jq�^\qtKYUb;� ��\qJ^MPXKVZQcsZtuJ�F�\]�
\PXKJ
\4Y^FNj���g�bc�KM4YL\qQTVK�
Qn\]J^��FxQcV�YzM]�Zb�bTJ^M4\qQc�KV ��g�V9�KV^�U\]J]�U\qtKY^bAHK�KMqtu�
J^V�\RF � QTVW\PXZQ�F�MRY^FNJZa
YfMq�ZtKF]\qQTM�vwYLdrJ�gi�KO]��FAFPYf�
[ZbTJUHwgiO��9��O4JUM]�KO4HZQcVK�LF���g1OoYfHZQc�xVKJevwF�SKO4�ZYfH9M4Y^F]\RF^�7�1XZQ�FGv�Y^F��
�K�
\qQ{d�Yp\]JUHISUywO�JUM]JUV�\$O4JLFPt9b{\4F7QcV/Jq�r[9J^O4Qc��JUV�\4YUbf\]Jq�^\G� �7a�vxXfQTMPX�XZYLdrJBFNXK�UvxV�\PXZYL\;�^�K�KH�O�J�\PO4QTJed�Y^b
JV��J^M4\qQ{dZJ^VKJ�FPF|M4Y�VwSKJ��KS�\4Y^QcVKJ^HwSUy�J]�Z[KO4JLFPFPQTV9�/J�YfMPX�HK�9Mqtu��JUV�\;QcV�Y/O4J�blYp\qQndrJLbny`FPQT�
[ZbTJAgi�9O]�¤a
FPtuMPX�Y�blQ�F]\|��g vm�KO4HmF]\]JU�hFLaKF]\4YL\qQlF]\qQTMRY^blbnyIvmJLQc�^X�\]JUHIvmXKJUO�J�Y�[K[KO4�K[KORQlYp\qJZafv�Q{\PXK�Ztr\�\PXKJ�VKJUJ^H
\]�
[KJ^Oogi�KO]� M]�K�
[ZbcJ]�mblQcVK�Lt9QlF]\qQTM=YfVZYUb{yZFNJLF/��g�H9�KMqtu�
J^V�\7\qJ]�U\4F/�KO7sZtDJ^O4QcJLF^�

��X9J�J]�Z[KJ^ORQT�
J^V�\RF�HKJLFNMPORQTSKJUH~QTVW\PXZQ�FI\PXKJLFPQ�FxYLdr�ZQcHKJ^H�\PXKJW��J�\�X9�KHZFI\oyK[ZQTMRY^blbny�tKFNJUH�QcV
\PXKJ�J]�Z[KJUO4QT�
J^V�\4Y^b�\]�K[ZQcM�MqblYUFPFPQ ,1MRYp\qQT�9V vm�KO]j~HKJLFNMPORQTSKJUH�QTV~\PXKJ�FN[KJUJ^MPX!O4JUM]�K�UVZQ{\qQT�9V�b�Q{\P�
J^OoYL\]tDO�J9���iVW\]�K[fQTMwMqblYUFPFPQ ,1MRYp\qQT�KVua7QTVKHZQndZQTHZt9Y^b7FN[KJUJ^MPX�O4JUM]�KO4HZQcVK�LFwYfO4JWMqblYUFPFPQ ,1JUH~tuVZQcsZtuJ�b{y
QTV�\]�mFN�K�
J�VZtu�
SKJ^OG��g;jrVK�UvxVmMqblY^FPFNJ�FLauSZY^FNJUH��9Vw\�X9J�X�yK[K��\PXKJ�FPQlFBQTVw\PXKJ`tuV9jrVK�UvxV�FN[KJ^JUMPX
��g7[KO4Je�rH9J�\]JUO]��QTVKJUH�vx�KO4HZFLaDYfV9H�\PXKJ�Y^FPFN�9MqQlYp\qQc�KVhvwQn\�XWJ�YfMPXkFPtuMPX�vm�KO4H���gGY�[KO4JN�U\POoY^QcVKJ^H
vmJLQT�UX�\L� �IJUO4JZa�XK�UvxJedrJUOea1FPQcVKM]J�\�X9J
� ����J�\PXK�KHK�Zbc�K��y
QcV�dr�fb{drJ�F�\PXKJ
M]�fblbTJUM4\qQT�KVW��g b"` � � �
	ZaZ(*SE#)(V! YfVKH S_(Vc)( �'b � � (2b'!$!'(V!$! � (*�+&X! giO4�K� [9��\]J^V�\]Q�Y^b�tKFNJ^OoFx��gGY�O4J�\PO4QcJNd�Y^b7F4yZF]\]J^�¤a1\PXKJ^O4J
v�Y^F�VK�h[K��\qJ^V�\qQlYUbr\]�mFNJ�bTJ^M4\=Y�FN[KJ^MqQ ,1M7dZ�KM4Y�SZtKb�YfO¢y���g tKFNJ�g¢tKbZ\]J^Oq�hFLar�KO�YUFPFPQT�UV a�QTVwY�H�d�Y�VKM]Jfa
vmJLQT�UX�\4F/O4JLb�Yp\]JUH
\]�x\PXKJw�KMqMqtuO]O4JUVKM]Jh��g \PXKJLFNJ�\]J^Oq�hF�QcVx\PXKJmHKJLFPQcO�JUHWO�JUM]�KO4HZQcVK�LF^�GE7bn\�X9�Ztu�^X
\PXKJw��J�FPFPYf�UJhM]�Zb�bTJ^M4\qQc�KVIv�Y^F/O4J�blYp\qQndrJLbny
FN�hYUblboa M]�9��[ZY�O4J^Hh\]�
�
�KHKJ^OqVx\qJ]�U\]t9Y^b�Mq�KO][9�KOoYIgi�KO
\PXKJWHKJedrJ�bT�K[K�
J^V�\hYfV9H�\]JLF]\qQcVK�W��g/O4J�\PORQTJed�YUb�F�yZF]\qJ^��FLa�Q{\/v�Y^F�J�F]\qQT��Yp\]JUH \PXZYL\w\�XfQlF��
JLFN�
FPYf�UJ/Mq�ZblbcJ^M4\qQT�9V/v�Y^F7FPt,+WMqQTJUV�\qb{yxSfQT�A\]��Y^b�bT�^v gi�KOD\PXKJ�QcVKHKJ]��QcVK�BYfVKHmO4J�\PO4QcJNd�Y^bu��gKQcVKHZQ{dZQcHZtKYUb
F]\]�KORQTJ�F�giO��9��VKJevwF�SZtKblbcJ�\qQTVfF|\]��\RY^blb�QTVK� ��� XK�ZtDOiFBQTV�bTJUVK��\PX;�

�T\;v�Y^F�O4J�Y^blQ�FNJ^HhgiO4�K�&\PXKJ`drJ^O¢y
SKJ^��QTVKVZQcVK�`��gD\�X9JIJq�r[9J^O4Qc��JUV�\4YUb vm�KO]j`\PXZYp\=QTVmYx[KOoYfM4\qQT�
M4YUb JUV�dZQTO4�KV9��JUV�\�ap\PXKJ�[K��\]JUV�\qQlYUbfgi�KO;sftuJ^O¢y^�ZHKJ^[9J^VKHKJUV�\GYfM]�ftKF]\qQTMGFNJLY�O�MPXfQTVK�AvwYUF|J]�U\PO4J^�
JLb{y
blQc�hQn\]J^Hua vwQn\PX�\PXKJhM]�9VZFNJ^sZtDJ^VKMqJ�\PXZYL\`Y¤Mq�KV�dZJ^V�\qQT�9VZY^b�Yf[K[9O��fYfMPX�\q��vm�KO4HZFN[K��\4\qQTVK��vm�ZtKbcH
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VK��\�SKJ�FPtKQ{\RYfSZbcJwgi�KO�\�X9JhHKJ�\]JUM4\qQT�KVW��g�sZtuJ^O¢y
\]J^Oq���9M]MqtuOqO�JUVKM]J�F�QTVm\PXKJmFN[K�Kj�JUV��
JLFPFPYf�UJLF^�
E V9JNv&Yf[9[KO4�ZYfMPXm\]��vm�KO4HZFN[K��\4\qQTVK�farSZY^FNJUH��KVw\PXKJ�HKJ�\]JUM4\qQT�KV
��g;[KXK�KV9J`F]\PO4QTV9�LF�QcV�\PXKJw[KO4J^�
M]�9��[ZtZ\]J^HW�Ztr\P[ZtZ\���g�Y�[KXK�9VKJxO4J^Mq�K�^VfQlFNJ^O�a��:�$J^O4JUH�tDVZblQc�hQn\]J^H ) J]��QTSZQ�blQ{\oy�QcVx\PXKJhMPXK�fQTM]Jm��g
sZtuJUO¢yz\]JUO]��vmXZQ�blF]\wYUblFN��HKJ�blQ{dZJ^ORQTVK�
FN[9J^J^H�y�[KJ^Oogi�KO]��YfVKMqJK� ��X9J
QTVZQn\qQlY^bAO�J�\PO4QTJed�Y^b�O4J�FPtKb{\4F
HKJU���KVfF]\�OoYL\]J^Hk\�X9J�tZ\]Q�blQn\iy���g1\PXKJ�F]\4Yp\qQ�F]\]QcM4YUb�\]JUO]��vxJ�QT�UX�\4F/XZQ�F]\]�KO4QcM4YUblb{y�JU��[fbT�UyrJ^H�QTVh\]Jq�r�
\qtKY^bAHK�KMqtu�
J^V�\wO4J�\PO4QcJed�Y^b4�~�T\�v�Y^FxYUblFN���KSfFNJ^O¢drJUHz\PXZYL\�\PXKJ
F]\4Y�VKHZYfO4H~O4J�\PO4QcJNd�Y^b��
J�\PXK�KHZF
vmJ^O4JxO4JLb�Yp\qQ{dZJLbny�O4�KSZtKF]\G\]�Ivm�KO4HZFN[K��\�\qJ^O�JUO]O4�KOoF^�

 �JNdZJ^OoY^bLg¢YfM4\]�9OiF$JUVZFPtuO4J^Hw�U�K�KH�O4J^Mq�K�^VZQn\qQT�KV`[KJ^Oogi�KO]��YfV9M]JK���1XKJAtKFNJB��g�O4JLYfH�FN[KJUJ^MPX�giO4�K�
\PXKJmFPYf�
JmFNJedrJUV�\POoY^QTV9J^HkFN[KJLY�j�J^OoFwQTV�S9��\PXh\PXKJmYfMq�ZtKF]\qQTMB\POiYUQTVZQcVK�hHZYL\4YhYfVKH
\PXKJh�
JLFPFPY��^J
M]�fblbTJUM4\qQT�KV a�\PXKJ�XZQc�^X`[KO4�KHZtuM4\qQT�9V/d�Y^b�tuJLF7��g 	�	 ���uY�HZQT�d
�JNv�FLapY�VKH`\PXKJBYpd�Y^Qlb�YfSZQ�blQn\iyI��gK�^�K�KH
�Z� OoY�HZQT�
O4J^M]JU[�\qQT�KVuaKY^blb1XZY�HhY�V�J��$JUM4\��9V�vx�KO4HZFN[9��\4\]J^O ,1�LtuO4J�F/��g;��JUO4Q{\�aZYfVKH
O4J^M]�9�^VZQ�FNJ^O
M]�9O]O4J^M4\PVKJ�FPF/Y�VKH
YfMqMqtuOoYfMoy �
JLYUFPtuO4JLF^�� �[KJ^JUMPX�O4J^Mq�K�^VZQn\qQT�KV
[KJ^Oogi�KO]��YfV9M]JwY�M]MqtuOoY�MiyW�^J^V9J^O]�
Y^b�b{y�HKJU�^OoYfH9JLF�vmXKJ^V
\POoY^QcVZQTVK��YfVKH�\]JLF]\`FN[KJ�Yfj�JUOiFwHZQ ��J^OeafvmXKJUO�J�FN[KJUJ^MPXkQlF`FN[K�KV�\RYfVKJU�ZtKFPb{y
FN[K�Kj�JUVWOiYL\PXKJ^OA\PXZY�V O4J�YfH a1Y�VKHhvxX9J^O4J�SfYfVKH^v�QTH�\�XkQ�F/b�QT��Q{\]JUH ��gi�KOBJ]�UYf�
[ZbcJhQcVh\]JLbcJ^[KX9�KVKJ
FN[KJUJ^MPX ��Y�VKHw\PXKJ�Y�M]�Zt9F]\]QcMAFPQc�^VZYUb HZQcOi\iy � FPtuMPXwYUF�QcV�\PXKJ`[KO4JLFNJ^V9M]Jx��g1SZYfMPj��UO4�ZtuVKHhVK�fQlFNJ �e�7�c\
QlF�tuVZYpdZ�ZQTHfYfSZbcJx\PXZYL\`YfV�yW��g�\�X9JLFNJmg¢YfM4\]�KOoF/vm�ZtKbTHWXZYLdrJ�bT�^vmJ^O4JUH�\PXKJ
O�J�\PO4QTJed�Y^b7JV�$JUM4\qQ{drJU�
VKJ�FPF���g;\PXKJ�FN[K�Kj�JUV���J�FPFPYf�UJhF4yZF]\]J^��F�H9JLFNMPO4QcSKJ^H�XKJ^O4J9�w�RV�YfHKHZQn\qQT�KV aKQn\7vwYUF��KSfFNJ^O¢drJUH�QcV
MPXZY�[�\]J^O ��\PXZYp\�\PXKJ/O4J�\�ORQTJed�YUbu��g1�
JLFPFPY��^J�F|F]\q�KO4QcJLF7giO4�K�?\�X9J/Mq�ZblbcJ^M4\qQT�KV�tKFPQTV9��\PXKJ`[KO4QcVKMqQT[fY^b
FNJ�\���g�sZtuJUO4QTJ�F�v�Y^FxsZtKQn\]J�J�Y^F4y a=HZtuJm\]�
\PXKJ�FN�hYUblb�FPQ 7 J
��g�\PXKJ�Mq�ZblbcJ^M4\qQT�9V a;YfVKHk\�X9JhFN��Y^b�bVZtu�
SKJUOiF/��g�H9�KMqtu�
J^V�\4F�O4JLbTJed�YfV�\A\]�
JLY�MPX�sZtuJUO}y;�


�Jq�^\�a^\PXKJ�O4J^Mq�K�^VfQ{\qQT�KVh��gugiO4JUsZtuJ^V�\]bny��KMqMqtuO]ORQTVK�fa�FNXK�KOi\AsZtuJUO¢yx\]JUO]��F=v�Y^F�Qc��[9O��UdrJUH�SUy
\PXKJmYfH9�K[�\qQT�KVW��g�Y�X�yKSKO4QcH�\qJ^O]� HKJ�\]JUM4\qQT�KVkF�yZF]\qJ^��� 	7Qn\]J^OqSZQ7O�JUM]�K�UVZQ{\qQc�KVxv�Y^FI[KJUOigi�KOq��JUH
gi�KO Y�dr�KMRYfSZt9blYfO¢yx��grgiO4J^sftuJ^V�\;\qJ^O]��FAFNJLbcJ^M4\]JUHwgiO��9� \PXKJ�Y�M]�Zt9F]\]QcM;\POoY^QTVfQTVK�`HZYp\RYu���1XZQlF7�
�KO4J
M]�9��[KJ�\qQ{\qQ{dZJ`Yf[K[9O��fYfMPXm\]��\]JUO]� HKJ�\]JUM4\qQT�KVh�UJ^VKJUOiYL\]J^Hmg¢YfO giJNvmJ^O�g¢Y^blFNJ�Y^blY�O]��FAYfVKHhO4J^HftuM]JUH
\PXKJ
sZtuJ^O¢y^�U\qQT�
JhSZtuO4HKJUV���g;\PXKJhb�Yp\4\qQTMqJIvm�KO4HZFN[K��\4\]JUO�����X9JmtKFNJ���g7Y�M]�KV�drJ^V�\]Qc�KVZYUb$F]\]JU���
��QTVK�mYUbT�^�9O4Q{\PXK� \]�kQTHKJUV�\qQ{gcyWY�M]�ZtKF]\qQcM4Y^b�b{y�HZQ �$J^ORQTVK�hSftr\`FNJ^��YfV�\qQcM4Y^b�b{y�O4JLb�Yp\]JUHW\]J^Oq�hF�v�Y^F
Y^b�FN�kQTV�dZJLF]\qQT��Yp\]JUH;�3���U\]JUVKHZQcVK��\PXKJhO4J^Mq�K�^VfQlFNJ^OBdr�9M4YfSftKblY�O}y¤YfVKHkQTV9MqbltuHZQcVK�mY�[KO4�KSZY�SZQlb�QlF]\qQTM
blY�VK�Lt9Yf�^J��
�KHKJ�b�QT�
[KO4�^dZJ^HmO�J�\PO4QTJed�Y^buJ��$J^M4\qQndrJ^V9JLFPF7g¢tuOi\PXKJUO�� �9JUOigi�KOq�hY�VKM]JBvwYUF�,1VZYUblb{y�QT�
�
[KO4�UdrJ^H�SUyWtKFPQcVK�mF]\4YL\]JN�Z��gl�U\PXKJN��Y�Oi\`\]J^MPXKVfQTsZtuJ�F�gi�KOBYfMq�ZtKF]\qQTMw�
�KHKJLb�blQcVK�wQcVzSK��\PXkYfO4J�Y^Fx��g
\PXKJxX�yKSKO4QcH�\qJ^O]��HKJ�\]J^M4\qQT�9V�F4yZF]\]J^���-��tuOo\PXKJ^O�auY�V�J]�Z[KJ^ORQT�
J^V�\�QTV�dZJLF]\qQT��Yp\qQTV9��giJ^JUHKSZY�MPj���g
QTVfQ{\qQlYUb O4JLbcJed�YfV9M]J�Y^FPFNJ�FPFN��JUV�\4F�\]��QT�
[KO4�^dZJ�\PXKJ/sftuJ^ORQTJLFLa�FNXK�UvxJUHw\�XfYp\AO�J�bTJed�Y�VKM]J`giJUJ^HKSZY�MPj
v�Y^F���g;FN�K�
JwSKJ^VKJ�,K\$vmXKJ^O4J�\�X9J�QcVZQ{\qQ�Y^busZtDJ^O4QcJLF|vmJ^O4JxsftKQ{\]Jw[K�9�KO��

��X9J�X�yKSKO4QcHxO4J�\PORQTJed�YUbKF�yZF]\]JU�WaKSZtKQ�b{\;tD[�\PXKO4�Ztu�UXK�Ztr\ \�X9J/J]�Z[KJUO4Qc��JUV�\4Y^b1MPXZY�[�\]JUOiF���g9\�XfQlF
\PXKJLFPQ�FLapvwYUF , VZY^b�b{yhM]�K�
[ZY�O�JUH�vwQn\PX�\ivx��Yf[K[9O��fYfMPXKJ�F/J^�
[ZbT�UyZQTVK�BFPtDS^�Lvx�KO4HmY�M]�ZtKF]\qQcMAtuVZQn\4F
Y^F7\PXKJ`SZY^FPQcMGQTVKHKJq��QcVK�BgiJLYp\qtuO4J9�A�RV�\PXKJ 
 . 
��UgiJ�Yp\qtuO4J/O4J�\�ORQTJed�YUb1[ZYfOoYfHfQT�^����g  �MPX 0YUtuSZbcJBYfVKH
��b�YpdZQ{\RFNMPX afvxXfQTMPXmtKFNJUHh\PXKJ�FPYf�
JwFPtuS^�Lvm�KO4HhtDVZQ{\4F�gi�9O�YfMq�ZtKF]\qQTM�O4J^Mq�K�^VfQ{\qQT�KVmY�VKH��
JLFPFPY��^J
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QTV9HKJ]��QTVK�fa=[KJUOigi�KOq�hY�VKM]Jhv�Y^Fh[K�K�KO�a=JedrJUV v�Q{\PX�\�X9J
tKFNJW��gBFN�K[KXZQ�F]\qQTM4YL\]J^H�YfM]�ftKF]\qQTMh�
�KHK�
JLb�blQcVK��\]JUMPXKVZQcsZtuJLF^�m�1XZQ�F�v�Y^F�SKJ^MRY^tKFNJ�\�X9J�[K�9[ZtKblYL\qQT�KV���g7QcVKHKJ]��QTV9��giJLYL\qtuO4JLF/vwYUF�MPX9�ZFNJ^V
v�Q{\PX/O4J�FN[KJ^M4\ \]�`Y�MPO4Qn\]J^ORQT�KV�O4J�blYp\qJ^Hw�KVZbny�\]�B\PXKJ��KMqMqtuO]O4JUVKM]J���gLgiJ�Yp\qtuO4JLF�QTVB\]J]�U\L�;�1XZQ�F��
JLYfV�\
\PXZYp\�giJ�Yp\qtuO4JLF/vmJ^O4Jm\]�K�kYfMq�ZtKF]\qQTMRY^blbny�M]�KV�g¢t9FPYfSZbcJx\]�WSKJ
O4J^Mq�K�^VZQ�FNJ^H��
�KO4JmYfMqMqtuOoYp\]J�b{y;�W�iV
M]�9V�\POiYUF]\�afY`g¢Y^QTORb{y�FPQT�
[ZbTJfarHZYp\4Y��ZHKO4QndrJ^VmY�[K[KO4�ZY�MPXw\]�wFPtuSU�pvm�KO4HmQTV9HKJ]��QTVK�fafSZYUFNJ^HmFN�ZbcJLb{ym�KV
\PXKJ`�Ztr\P[Ztr\7��g Y�O4JLYUFN�KVZY�SZb{y�YfM]MqtDOiYL\]JwSZQT[9XK�KVKJ`O4J^M]�9�^VZQ�FNJ^Oeapv�Y^F�M]�9VZFPQTHKJUOoYfSZbny��
�KO4J/J��$J^MP�
\qQ{dZJK� �w�^vmJNdZJ^O�ap\PXKJ�SKJLF]\7[9J^Oigi�9O]��YfVKMqJ�S^y`g¢YfOKv�Y^F|�9S�\4Y^QcVKJ^H`vwQn\PX�\PXKJ�X�yKSKORQTH�vx�9O�HwO4J^Mq�K�^�
VZQ�FNJ^O 5 blYL\�\qQcM]J7vm�KO4HZFN[K��\4\]JUO$�
J�\PXK�KH��1�1XKJ ,1VZYUbrX�yKSKO4QcH`F�yZF]\qJ^��O4J�\PO4QcJNdZJ^H�FN[K�Kj�J^V���J�FPFPYf�^J�F
drJUO¢yxJV��J^M4\qQ{dZJLb{y�QTVKHKJUJ^H a�[KJ^Oogi�KO]��QTVK� � _ � Y^F7Y�M]MqtuOoYL\]JLbnyhY^F;\PXKJB\]J]�U\qtKY^bKO4J�giJ^O4JUVKM]Jw�
J�\PXK�KH;�
EA[K[KJ^V9HZQ£���kQ�blblt9F]\�OoYL\]JLF�\PXKJw[KO4�K�UO�J�FPFPQT�KVk��g;O�J�\PO4QTJed�Y^b�O4J�FPtKb{\4F/�9S�\4Y^QcVKJ^H��

��X9JI[9O4QTV9MqQT[ZYUb$M]�KVKMqb�tKFPQT�9V���g1\PXZQ�F�\PXKJLFPQ�FLa \PXKJUO�J�gi�KO4JZaDQlF�\PXZYL\�FN[9�Kj�J^V��
JLFPFPY��^J�FIM4Y�V�SKJ
O4J�\PO4QcJedrJ^HWsZt9QTMPj�b{y a ) J]��QTSZbnyhYfV9HhdrJUO}y
Y�M]MqtuOoYL\]JLbny auYL\�bcJLYUF]\��9VhYmFN�hYUblb1��J�FPFPYf�UJhM]�Zb�bTJ^M4\qQc�KV
v�Q{\PX��^�9�KHhY�M]�Zt9F]\]QcM����9HKJLb�FLaKYfVKH
\PXZYp\A\PXKJ`vx�KO4H
Q�FLaKFN�hg¢YfO�af\PXKJm���ZF]\BFPtuMqM]J�FPF]g¢tKb$tDVZQ{\Agi�KO
YfMq�ZtKF]\qQTM�O4JUM]�K�UVZQ{\qQT�9VmYfVKH
��J�FPFPYf�UJwQTV9HKJ]��QTVK�9�
� �
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�iV
\]J]�U\w� �7a���YfV�y
g¢YfM4\]�9OiF �}Mq�ZblbcJ^M4\qQT�KVkFPQ 7 JZaD\�X9JhVZYp\qtuO4J
��g|H9�KMqtu�
J^V�\`M]�KV�\qJ^V�\�a1\PXKJhsZtuJUO}y
M]�fblbTJUM4\qQT�KV`Y�VKH`\PXKJ�O4J�\PO4QcJNd�Y^bK���9HKJLb �u[KO4JUMqbltuHKJB\PXKJAF]\POoY^Qc�^X�\4gi�KO¢vwY�O4HI�UJ^VKJUOoY^blQ�FPYp\qQT�9Vx��gZM]�KVK�
Mqblt9FPQT�KVZF�H9OiY�vxV giO��9��YzFPQTV9�LbTJ�J]�Z[KJ^ORQT�
J^V�\L�  �[K�Kj�JUV��
JLFPFPYf�UJzO4J�\PORQTJed�YUb�YfHKHZF
YfV�JNdZJ^V
�^O4J�Yp\]JUO/VZtD��SKJUO���g;g¢YfM4\q�KOoFLa1FPtuMPXkY^F/\PXKJhVftu��S9J^O���g7FN[KJ�Yfj�JUOiF�YfVKHk\�X9JmYfM]�ftKF]\qQTM`MPXZYfVKV9JLb
MPXZY�OiY�M4\]J^ORQlF]\qQTMRF^����JLFN[ZQn\]J`\�X9JLFNJ�g¢Y�M4\]�KOoFLa�vmXZQTMPX`vxJUO4J�\]�ZtuMPX9J^Hh�KV�QTV�\PXKJ�[KO4JNdZQc�ZtKFAFNJ^M4\qQc�KV a
\PXKJ^O4J�YfO4JmFNJedrJ^OoYUb$J]�Z[KJ^ORQT�
J^V�\4YUb;YfO4JLYUF�vmXZQcMPX�M]�Zt9bTH
SKJhJ]�Z[ZbT�9O�JUH
tKFPQcVK�`\�X9JxJ]��QlF]\qQcVK�xHZYL\4Y
M]�fblbTJUM4\qQT�KV;�d��QcOiF]\qbny a�O4J�\PO4QcJNd�Y^b7�hQc�^X�\�SKJUVKJV,9\�giO��9� J]�Z[ZbT�fQ{\qQTVK��\PXKJw\]J^Oq��HKJ�\]JUM4\qQT�KVkFNM]�9O�J�F
�Ztr\P[ZtZ\�S^yh\PXKJmO4J^M]�9�^VZQ�FNJ^O��B�1XKJ�YfM]�ftKF]\qQTMBFNM]�9O�JmY�VZY^bnyZFPQlF/HK�9VKJxXKJUO4J/v�Y^F`QTVZQn\]Q�Y^b�b{yhb�QT��Q{\]JUH
\]�w\PXKO4JLFNX9�ZbTHZQcVK�`\PXKJwOiYL\qQT��FNM]�KO4JLF/�ftr\P[Ztr\AS^ym\�X9J�vm�KO4HZFN[K��\�\qJ^O����1XZQ�F�Q�F|\PXKJ`FPY���Jm��J�\�X9�KH
tKFNJUH SUy 9 �9VKJLF (�& b'c �0g���� �&�T\�v�Y^F
tKFNJ^H#XKJUO4JzSKJUM4Y^t9FNJ O4�Ztu�UXZb{y~FPQc�hQ�blY�OwFNM]�9O�J�F�vm�ZtKbcH
SKJmYUFPFPQT�^V9J^H�\q��Yx\qJ^O]� X�yK[K��\PXKJ�FPQlF�vxXKJ�\PXKJ^O��ZtZ\�[ftr\/SUy�\PXKJhMq�KV�dZJ^V�\qQT�9VZY^buvm�KO4HZFN[K��\4\qQTV9�
�
J�\PXK�KHW�KOG\�X9JmblYp\4\qQTMqJIvm�KO4HZFN[K��\�\qJ^O�� �1�ZFNJhY�VKHWXZQlF�M]�U�pvm�KOqj�J^OoF �¢¡ � � auY�VKH ��M����KV9�Ztu�^X
(�&�b'c �}¡ e � a9HfQTO4J^M4\qb{y�QTVKMq�KO][9�KOoYp\]JUH
YfMq�ZtKF]\qQTM=FNM]�KO4JLFBQTV�\q�w\�X9JI�
JLFPFPY��^Je�^\q�K[ZQTM=FNM]�KO4J�F/�Ztr\P[Ztr\SUy \PXKJ�QTOB\]�K[ZQcM�MqblYUFPFPQ ,1JUOoF �|XK�^vmJNdZJ^O�a�\PXKJLFNJ�F�yZF]\]JU�hFhHKJ^[KJUVKHKJUH J�Q{\PXKJ^O��KV�\PXKJ
Y�SZQlb�Q{\iyk\]�
[KO4JN�U\POoY^QcVmYfM]�ftKF]\qQTMAFNMq�KO4J���Yf[K[ZQcVK��g¢tuV9M4\]Qc�KVZFLaf�9O1\PXKJ`YUFPFPtu�
[�\qQT�KVh��g Y ,r��JUHxMqblYUFPFPQ ,1MRYp\qQT�9V
dr�9M4YfSftKblY�O}y auV9JLQ{\PXKJUOA��gKvxXZQcMPXIv�Y^F�[K�ZFPFPQcSZbTJmXKJ^O4JK�

��X9J�O4JLFPtKbn\4F�[9O�J�FNJ^V�\qJ^HkQTVw\PXZQ�F|\PXKJLFPQ�F|vxJUO4JxSZYUFNJ^H��KVm\]JUMPXKVZQTsftuJLF�Qc��[K�9Oi\]JUHhgiO4�K� \]Jq�r�
\qtKY^b�QTV�gi�KO]��Yp\qQT�9V O4J�\�ORQTJed�YUbia;FPtuMPX�YUF�F]\]J^�
��QTVK��YfVKH�O4JLbTJed�YfVKMqJ�giJ^JUHKSZY�MPj1� �w�^vxJedZJ^Oea;VK�
J]�Z[KJUO4QT�
J^V�\4F�vmJ^O4Jm[KJ^Oogi�KO]�
J^Hh\q��HKJ�\]J^Oq�hQcVKJ�\PXKJmJV��J^M4\��KV
O4J�\PO4QcJed�Y^b$[9J^Oigi�9O]��YfVKMqJx��g \�X9J
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tKFNJh��gGY & � (V! b"a�SNa ! \q��[KJ^Oogi�KO]� sZtuJ^O¢yWJ]�Z[ZYfVfFPQT�KV
vwQn\�X9�Ztr\�O4JLbTJed�YfVKMqJ
QTV�gi�9O]��Yp\qQT�KV��`��XfQlF
�
J�\PXK�KH aUQTV�vxXfQTMPX�Y/sZtuJUO}y�\]J^Oq� Q�F$YUtu�^�
J^V�\]J^HmS^ywY/Vftu��S9J^O���gZFPQT��QlbcJLFLafXZYUF|SKJUJ^Vwt9FNJ^HwQcV
J]�Z[KJUO4QT�
J^V�\4Y^b^\]Jq�^\�O4J�\PO4QcJNd�Y^b�QcV`Yp\4\]JU��[�\RF�\]��QT�
[KO4�^dZJ�O4J^MRY^blb4�A�iV`FN[K�Kj�JUV���J�FPFPYf�UJ�O�J�\PO4QTJed�Y^bia
Q{\;��QT�UX�\;J^VKXZY�VKM]J`O4J�\PO4QcJed�Y^bKSUy�Y�HKHZQTV9�A\]J^Oq�hF7���9O�J�J�Y^FPQ�b{yw�hYL\]MPXKJ^H�\PXZYfV`Y�Vw�KO4Qc�LQTVfY^bp\qJ^O]�¤a
vmXZQTMPXh��QT�UX�\7SKJ�YI�^�9�KHxHKJ�FNMPO4Qc[�\]�KOGQTVw\qJ]�U\�SZtr\AHZQ +WMqtKbn\$\]�h��Yp\qMPXmQTVmFN[KJUJ^MPX a�gi�KO7J]�UY���[fbTJ
gi�KO7O4J�Y^FN�KVZF/��gu\qJ^O]� bcJ^VK��\PX;�

E7b�FN� aNYUFuvwYUF$M]�K�
��JUV�\]JUH��KV`JLYfORblQcJ^OeaLFPtuS^�Lvm�KO4H�QcVKHKJ]��QcVK�AFNXK�UvwF Y��^O4J�Yp\1HKJ�Y^b���gr[K��\]J^VK�
\qQlYUb��;�1XKJ�drJ^O¢y�FPQT�
[ZbTJ`Y�[K[KO4�ZY�MPXhY�HK�K[�\]JUHhQcVhMPXZYf[�\]J^O
eZa�QTV�dZ�Zb{dZQcVK�A\PO4Qc�^OoYf��F�HKJUO4QndrJ^HwgiO4�K�
O4J^Mq�K�^VZQ�FNJ^Hm[KXK�KVKJ=FNJ^sZtDJ^VKMqJLFLarY�MPXZQTJedZJ^HwFPtDO][KORQlFPQTV9�Lb{ywO4JLFN[KJUM4\4YfSfbTJ�O4J�\PORQTJed�YUb [KJUOigi�KOq�hY�VKM]J9�
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JLFPFPY��^J�Mq�ZblbcJ^M4\qQT�9V�vm�ZtKbcH
FPQT�UVZQ , M4YfV�\]bnyhY�H�d�Y�VKM]Jw\PXKJ�F]\4YL\]Jx��gD\PXKJ�YfOo\L�
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�1XKJ7gi�fblbT�UvwQcVK��Qlb�bltKF]\POoYp\qJLF$\PXKJBJ]�UYfM4\ d�YUbltuJ�F$tKFNJUH�QTV�\PXKJB[ZYfOoYf�
J�\PORQlFPYp\qQc�KVx��g�YfMq�ZtKF]\qQTM \POiYUQTVK�
QTV9�mYfVKH
\]J�F]\IHZYL\4Yhgi�KOA\PXKJhJ]�Z[KJ^ORQT�
J^V�\RF�[9O�J�FNJ^V�\qJ^H QTV
\PXZQlF�\PXKJLFPQ�F^�x�1XKJ
[ZY�OiY���J�\PO4QlFPYL\qQT�KV
QlF�[KJ^Oogi�KO]�
J^HkS^ym\�X9J���� �Z`Z( M]�9��[ZtZ\]J^OB[KO4�K�^OoYf� FPtD[K[ZblQcJ^Hxv�Q{\PX 	$JUOiFPQc�KV � � �h��gD\PXKJ���	�

��QcHKHKJUV �~YfOqj��^d3���KHKJ�bD� �K�fbTj�Q{\ �9��Y�� �

�B[�\qQT�KV ��JLFNMPORQT[�\qQc�KV 	�Y^b�tuJ
�PJ EA[K[KJUVKH
bc�K��J^V9J^O4��y ��4g \  �J�\7giOoYf�
Jw[KJ^ORQT�KHm\]�w\���Qlb�blQlFNJUM]�KV9HZF ��Y � Y�PX EA[K[Zbny ��Yf�
�hQcVK���WQcVKHK�^v ��Pjwg  �J�\$v�YpdrJ�gi�KO]� [9O�Je�ZJ^�
[KXZY^FPQ�F/M]�KJ + MqQcJ^V�\A\]�wg Y � � e�qb1V  �J�\�M]JU[ZF]\POoY^b1b�Q{gc\]JUO4QcVK�wM]�KJ + MqQcJ^V�\7\q��V f�f�P� �=tr\P[Ztr\��	� �+�WM]�KJ + MqQcJ^V�\4F ��PV
V  �J�\�VZtu�
SKJUO|��g��ftr\P[Ztr\A[ZYfOoYf�
J�\qJ^OoF/\]�hV ��f�P[�V  �J�\��KO4HKJUO|��g1Y�VZY^bnyZFPQlF�\]�hV fL¡�qF|g  �MRY^bcJ�bc�K��JUVKJ^O4��y
S^ymg � � Y�iv \  �J�\$v�QTVKHK�Uv HZtuOoYL\]Qc�KVm\]�x\B�hQ�blblQ�FNJ^Mq�KVKHZF f �D� Y

�1XKJAFPtDSZFNJ^sZtDJ^V�\GFNJ�\4\qQTVK�B��g�\PXKJ��
� ����� � � J^V�dZQTO4�KVK�
J^V�\ d�Y�O4QlY�SZbTJA\q�
������� � � � � HZtuO]�QTV9�7\POoY^QTVfQTVK�BY�VKHwO�JUM]�K�UVZQ{\qQc�KV�J]�Z[ZY�VKHZF7FN[KJUJ^MPX�drJ^M4\q�KOoF|S^y`\PXKJBYfH9HZQ{\qQT�9VI��g�,1OoF]\�YfVKH�FNJ^Mq�KVKH�KO4HKJUO�HZQ ��J^O4J^V�\qQ�Y^b�QTV�gi�KOq�hYL\qQT�KV;�m�iVkYfHKHZQn\qQT�KV aDgi�KO�J�YfMPXWtZ\�\qJ^OoYfVKMqJZa;\�X9JhM]J^[fF]\�OoYUb|��J�YfV¤QlFFPtuS�\POoYfM4\qJ^H
giO4�K� \PXKJ�FN[KJUJ^MPXhdZJ^M4\]�KOoFLaKQcV��KO4HKJUO�\]�mQT�
[KO4�^dZJwMPXZYfVKV9JLb�O4�KSftKF]\PVKJLFPF^�

�L¡ e



����� � ) ��" ���

�������
	��
��	������������
������������������� ����!#"����$	%�����&�'�(������!)����*�*������+������,������-���.���/���������102�������
34��	1���$�&5��6�1�-���
���&�'�7"��1���������-� 	8�:9�96��,<;���*1���6!#"����>=6?%?1@BAC�����ED ����������5��6�����7�6�<�����-��������������	1��	��������F��������������GH	1�1�����1�
	%�$����G��#������!I����,#	%���H����5����+��������	1�#���J������!K���������H�LA

MN�O�����6�/�����1���+�
DP�������1��*���	8*1���������Q�
���6�+��,R,�����,P����,�!)	1���S�H������T������������6�+� !J���U�������>���������L��*����U�V���������
�H�+�����#W
��!)*���,X�H���:�H����G�Y%�P��������G��+	8�U�V��,Z�J"����-,��6���-�#�H���'M[!#�6�+��G����Z�/���2���#	%�7MN����"���!#��A�\8���+�.	%�L�H���
�H�+�����R*1����������,<���1��	]� �^�'��!)*��-�����6"1�
���6,J"�D��2�
����������	8�+���6��,]	1��� G��������-�6���<���>GH	1!#*1����������DR�V��"�!#��������,LA
�����R��G�G���,����1� ����*�*������6,_���`�����R�����+��D`��	8���+� 	��(�H���#!#	8���1���������a�R�+��!)	%���a�6�+���)��	1�+�H�Z	%�Fbc	8"1���-�BA
�����<�H�������)�P���H�J!#	8�+�]�H�����J�
�]	)������,��+��,R*���	8*1�-�P	1�#"�	8����,70�����,R"������#���)�+	8�1���:�d�+	8!fe�	1�>M[�����������
��	cbg����!R��A]hF*X��	a�����ci��+�������U�a*��6	1*1���:�H��	1���6�1�Q��	j"��#�/�H��,����1���Q�'���+�`	8�a"�	1�6�+,70L"��1�����Vkl���H��	1�����1�
�H���&D��'��������	%�$�����+�mA(;���!#	1�Pn>�����1�V0�	1����	��%�H����*����V�U�����6���+�202�mo4*1����������,Q�]���2�7����*�*��6����,LAO�����p�'�������
���J�V	1!#�P*����+���Q����"��������E5���,J��	#"��P��"�	1�1�L�
�'���1�
D]T�5��<�d�����N,�����*708����,R�+�6�UG�������������5��P	1�1��D]"����6�#��"1���
��	#������G��X�H���]�������]"%DR�������$"�	1���[	1����������G�	1*1���6�EA(Mc��	1GH���CWd	8�������������/�7qV	1���jr�	1,��6�������Q"��6���#�
	%����	4�P�����
�E5����1����Aas
�Vkt�<�H��	1�����1�F��� G�	1�1��,u"��#�U	8!#�`��	1������"����d	1���X�H���`�UG������#	��������`,1���U�6�/������"��6G�	1!#�6�JG��������EA
v�w`G��-�2�-� �V��DJ�H�1���Q���Q�H���<�]	8�+����G������U�`���J�����R�1���/��	8�xD`	��L�����<M[!J�H�+�6Ya�������LG�	1!)*����1D�0B�'�1��G��:�'��� �U���
��*J���#�1�����������6�#�U�E5����1�
DR��	`�����:M[!#���+��G��8kl����	1���P,1���/������G��]�V���
5%��G��6��A

MN�Q�����6�/�F�/�yo6�������j*���	1*1���#�����#����*�	1������,z��	j����5��#,1����,#���a�RG�	��
�����/��	8�a"����
�'�����X�
�'	X�H�+�2�-��� ���{sx��,1�-�BA
bc	8�+���H�����`�/�yo6�
DR*����U�V�����������>�]�6�+�����%Wd���+�6,701�V	1!#�]�V���+��	1�����
D$A>s
�����6*�*�������,J���J�H���]�/�������R	%�N|��&Wd����}
�/���6�70>�V	1�1�H�Z	%� ~F�����1�HAXv�w`G��������J�V��������������,a�����2� �`��	1	8,������������c����,Z��	8���#������	1�����u�`�/��	8*c�/���������
"����d	1���]*1�-	8�����1�����Q���1��	#�]*����V�U�������6�(�H�+�����LA

�������P	1!#� ;���G����������
Dabu�-G������2�C�P	��'���+,)�����L�U����,����������8*���	1G��6�U�U�6��!#���/�L"��.G/���6������,���	R�����U�����Q�H�����
�H���#���1�����
D`�����X"���	1���6�1�Q��	XWd���/����G���A#�P�:�'������,�,������V�/�����������`*�	��
��G��)�U��*����+���1������,��6�1�������V�U	1G���������	1�
G�	8�1�
��������G�� �-� ��	8�+������D��'�1��G��<D�����������,���DR,���G������+�6,:�H����������� G��+��!J��������Wd���/����G�� ��D1������!�����,��d��������,<�H���
G�	8���1���
D$AQbg���/���6�[�P	��'���+,)������������,#!#�6�1D��V��G��+��	8����	%���H���<*�	����-GH��"%DP�����-���F�1���>�V*�����G��:��	R������	8����G��
G�	8�1����	�5��������-�2�LG���������������	`,1�-�VG��-*1���������
D]*���	1G��6,����+���6A

MN���(�H���#!#�2�-�Z*��6�+�+�����]���25��#*��1�F�-�E���6��,a	1��,����P�1�-�6�X	8�a�����`*�	��
������G����N��������,��R���1�����6�1����!#�LA]�����
e���"��������N~F��!#	1G������������25��]�����+�6��,1D#���6,J�x�'	#GH	1�1�
�6�+����GH�#,���"��������.	1�#����� ���U�U���BA(�7	8���U���
5�������5����p�P�����
"��Q��	1	8Y��-���F��	��������P	1!)�<;���G����������
DJ��	]���2�-*��H����*������
D]�����������������(�H�+�6,1�
����	1�����8������,R	1�]G��+��!#� ���7�H�������
G�	8�1�
��������G��J�H�1����!#	1�1�H�LA

�8	1��,J���>��	#����,���G����H��������!#"��6�>	%�7�8�VG�	1���FG�������!#��,��P���L�
�����P�����&�'	1	8,`*1�-�6�1�7���Xb����+�V�&D8���-,��BA[�8��	1!
���Uo���!#	8�1���]*���	1,���G�����	1�<�P���
�6"��FG/�1�$"���G�Y�"�D �����1����,LA������FG�	1!)*����1D]"1����!#�6,<�H����!#	�5���	8�]�Q,���G��������
���a�8���+	8*������Z�U�2�-�6��A<s
���d	%����	4�'��������	8����G���!#���1���P	%�L*���	1,���G�����	1�ZG��1�������6�+���-�6�p�H�1���.�'���6Y#"%DZrF���U�U�6�
���[;%����,��6�+������,J�6��,:�N���%o4��������kl��*1�����1�������ai��+���������LA

n>	�����A�iO�6����������,Xe6���������7���6�>������	8����G���,��H�����N���p�P�
����"������<�H�����8���+	8*������]������!��
	1�7�H���]|OD�,����LG���*LA
���������J���6,#"������`,�	1��"1���.��"�	1�1�[�1�-��T��H�����U�20�"��1�����������Q�]*�����G����-GH�#�+	8����,`�����U�2�-,)���<�]	8�1��,#"��]��"1���
��	`*1����DR���>�H���#i������
�
D]���������>�H�1�-�>�'����Y�A

�����`�U��	8�+� �
�������
	8�S�H���#�x�'���1�
DZT�������i�	1	8Y����#\��+�����j������"��6���c������	8����G���,LAavF���a	��������`�/�H��	1���������
G�	8�1������,������Q���(�H���:s��+���V�<�]���
���6�Q|�	1,�,1D`~F	�D��-�Q�P�����R�1���>"�	8	1Y�0O\8��,�,1D'�O������Y��]�P�'�P�]�P��A(����� 	%�H�����
���1�H��	1��� ���+�]����"�	1�������U�����U0�bg��G��������Ls������2�+�����N07~F��5���,zb�����	1�1�H01�7�6�+	���\��1�����
��*��20�����,`�7����	%�L;��1������,���A
�����]�����U�1���7�P�
����"��P������	1����G��6,X���Uo6�>!)	1�1�H�LA

�L¡ �



s��#�6,�,1�
����	1�70��������d	%����	4�P�������
�������/�H���������Q�H�����]!)���U�V�������F���U�V���U�V��,#���.�+�����E5����1����	#�H���]�+�������6�/�FG�	8��}
G����H�1�-��� ���������`G��+���V������0��]�1��G��J��������5����R�-�);%�6G^����	1���BA��$A

MN�O�����6�/�����1���+�
DP�������1��*���	8*1���������Q�
���6�+��,R,�����,P����,�!)	1���S�H������T������������6�+� !J���U�������>���������L��*����U�V���������
�H�+�����#W
��!)*���,X�H���:�H����G�Y%�P��������G��+	8�U�V��,Z�J"����-,��6���-�#�H���'M[!#�6�+��G����Z�/���2���#	%�7MN����"���!#��A�\8���+�.	%�L�H���
�H�+�����R*1����������,<���1��	]� �^�'��!)*��-�����6"1�
���6,J"�D��2�
����������	8�+���6��,]	1��� G��������-�6���<���>GH	1!#*1����������DR�V��"�!#��������,LA
�����R��G�G���,����1� ����*�*������6,_���`�����R�����+��D`��	8���+� 	��(�H���#!#	8���1���������a�R�+��!)	%���a�6�+���)��	1�+�H�Z	%�Fbc	8"1���-�BA
�����<�H�������)�P���H�J!#	8�+�]�H�����J�
�]	)������,��+��,R*���	8*1�-�P	1�#"�	8����,70�����,R"������#���)�+	8�1���:�d�+	8!fe�	1�>M[�����������
��	cbg����!R��A]hF*X��	a�����ci��+�������U�a*��6	1*1���:�H��	1���6�1�Q��	j"��#�/�H��,����1���Q�'���+�`	8�a"�	1�6�+,70L"��1�����Vkl���H��	1�����1�
�H���&D��'��������	%�$�����+�mA(;���!#	1�Pn>�����1�V0�	1����	��%�H����*����V�U�����6���+�202�mo4*1����������,Q�]���2�7����*�*��6����,LAO�����p�'�������
���J�V	1!#�P*����+���Q����"��������E5���,J��	#"��P��"�	1�1�L�
�'���1�
D]T�5��<�d�����N,�����*708����,R�+�6�UG�������������5��P	1�1��D]"����6�#��"1���
��	#������G��X�H���]�������]"%DR�������$"�	1���[	1����������G�	1*1���6�EA(Mc��	1GH���CWd	8�������������/�7qV	1���jr�	1,��6�������Q"��6���#�
	%����	4�P�����
�E5����1����Aas
�Vkt�<�H��	1�����1�F��� G�	1�1��,u"��#�U	8!#�`��	1������"����d	1���X�H���`�UG������#	��������`,1���U�6�/������"��6G�	1!#�6�JG��������EA
v�w`G��-�2�-� �V��DJ�H�1���Q���Q�H���<�]	8�+����G������U�`���J�����R�1���/��	8�xD`	��L�����<M[!J�H�+�6Ya�������LG�	1!)*����1D�0B�'�1��G��:�'��� �U���
��*J���#�1�����������6�#�U�E5����1�
DR��	`�����:M[!#���+��G��8kl����	1���P,1���/������G��]�V���
5%��G��6��A

MN�Q�����6�/�F�/�yo6�������j*���	1*1���#�����#����*�	1������,z��	j����5��#,1����,#���a�RG�	��
�����/��	8�a"����
�'�����X�
�'	X�H�+�2�-��� ���{sx��,1�-�BA
bc	8�+���H�����`�/�yo6�
DR*����U�V�����������>�]�6�+�����%Wd���+�6,701�V	1!#�]�V���+��	1�����
D$A>s
�����6*�*�������,J���J�H���]�/�������R	%�N|��&Wd����}
�/���6�70>�V	1�1�H�Z	%� ~F�����1�HAXv�w`G��������J�V��������������,a�����2� �`��	1	8,������������c����,Z��	8���#������	1�����u�`�/��	8*c�/���������
"����d	1���]*1�-	8�����1�����Q���1��	#�]*����V�U�������6�(�H�+�����LA

~���5������������#G�	8�1�+�����1�����:��	j�U���6�+G��a�
	8�Q�H���+���`*���	8*1���J���+�����L"��������&54��,Z!J���U���-��� �
��	1!f�6�Z�mo4*��+�6�U�Q�H�+�2�-�
�'�1��G/�`*1����������,)	%�Z�R"��+��,��������1��	`�]�^�'��!#*`D����������+,��2D#���_�H����M�!)���+��G����Z���������#	%��M>����"��6!#��A<�8	1���
D
�
	8����"�	1,1����� ����54�X"��6���a����G�	�5����H��,c�
��	1!f�����)G/������YZ���6�����������Pbc	1"1������A��>�����-"1�������
D`����,����x�'�����6�S���
�U�2�-,R��	#"��]��	J!)	1���:�H�����J�
�'	J�
���2�EA(����	8�U�P��	%�>D4������GHG�	1���1����,a�d	1�N���+�]�H����G��+�E�#01�'��	��]�6�+�����J�H���
T����/�F	%�L�H���+�6�:��	1GH	1!#	��+��5����6A<���������:�'���Q�H�1��G/YR�
	1�]�2�Q�H���:����!#�R	%�7�H���J�6G�G��-,��6�1�U0$����,#�-�154���/����������	1���
"��������&54�]��"��������]G�	��
����,���,J�P�����J�H���]"��+��,����10��'���6Y����1�����]	1���P	%�7�H����G�	8��G��+�����`�V��*�*�	1�+���6A

MN���������/�N�
	8���+�������j*���	1*1���]����5��]"��6���`Y4��������,`����,#�V�&5��6�1�
D#���%W
������,#���#���H�+�����jG/�����V�_���ab�	1��	1G�GH	7ASM
G��+	��',���,J*��6�U�U�6�������1�H�+�����<�'���L�������1���d��,��-������!)���O�]���6�<���1�'���L�1�
��"�DP�p�H�+�2�-����	8��,���,S�P���H��*���	1*������
�����6A

\8	%����G��z��� r.	1�+�H������� �8������G��u����5��ZG�����������, �Z�/�yo6�������cD������R	%��,��UG���	8	%��"�	�Dz�P������G��6���/�����a�a�H�+�2�-�
G��+�6�U�c��� ~F��G���!#"��6�:���z�'�1��G��z�d	1����*��6	1*1���Z,1����,LA �P�8kl�R�U�2�-,u��	c����5��Z��,�!R�
������, *1�-�6G^�����`�a���������
*1����G��#	��N!#�������N	1�`�����]�������]G������/�����]�#GH	%�����-����	1�`"����
�]�6���Z���`�����+��Dj!#	8���1�����]G�	1!#!)�1�����<�H�+�2�-�j����,
���u	1��G�	8!J�����#�-	8G�	1!)	%���
54��Az�����`"�	�DZ����������������,a��	u����5��`��	%��,u*�	%����G��X�H����� ���`,1��,z������	u�U�6�)�'�����
�'	1�1��,#����*�*��6�LA[s
�$G�	8�15%��G�����,70���� �
��GH�����]*�	1�V�/��"1�����
���d���U�6�1������G���A

�L¡ �



����� ��� ��� � �

1 2 3 4
70

75

80

85

90

95

100

Retrieval system

S
pe

ec
h/

T
ex

t E
ffe

ct
iv

en
es

s 
R

at
io

System 1: 8−lattices only (monophone)

System 2: 8−lattices with 1K word recogniser (monophone)

System 3: 8−lattices with 3K word recogniser (monophone)

System 4: 6−lattices with 3K word recogniser (triphone/biphone)
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