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nwk�v�[]\_^ ['� k �/� x �Gvloqi_bdoY[]bdk�z|`c[}o�[lbsk�z_`a�P��rdk A oqr�vloqi_bdoY[]bdk�z � u?{<Z �/� � oq`�e_`c^ai	�
� \_^8`]^ � ^8v]^�kqv]bs��bdz_oqrdr B v]^8~Gkqvc[l^8i oq`N\_k�egv]r B � oqrse_^8` bsz�e_zgbs[]`5kqt < oY[c[-� \_k�e_vc`N~�^av
`c�ye_oqv]^.� f ^8[]v]^�� < \� f 7 � �Poqz_i � ^avc^ pak�z � ^avc[]^ai [lk�� $  f 7 Yiwo B ��ZSz B iwo B ` �&bs[]\
f bs`]`]bsz_� \_k�e_vcr B ^8zC[lv]bs^a` � ^av]^;z_kq[Ne_`c^ai A ^8poqe_`c^ bsz oqrsr�poq`c^a`a��[l\g^ f bs`]`cbdz_� ��oq��`
`c^ � ^8v]^8r B i_bs`c[]k�vc[]^ai�[l\_^(iwoYbdr B [lkY[}oqr2�&\g^azj`]e f0f ^ai���oqzgijzgk o�[][l^ f ~g[�oY[&bdzC[]^av]~�k �
rdoY[lbsz_�m[l\g^ f bs`]`cbdz_� \_k�e_vc` ��oq`<pakqz_`]bsi_^avc^ai	�

�  �
�

< bsz_i;`]~�^a^ai bd`)[]\_^&`]~�^a^8i�kqtPoqbsv#oY[ o(��b � ^az ~Gk�bszC[ oqz_i;bd`#^.1g~gv]^a`c`]^8i�bdz (
bdrsk f ^8[]v]^8`
~�^av \_k�e_v � ( f Y\ � � < bdzgi�i_bsv]^8p8[lbsk�z�bs`#[l\_^�i_bdvc^ap�[lbsk�z t�vck f �&\_bsp}\�[l\_^ �&bdzgi A rsk!�&`
�&bh[l\ v]^a`c~G^8p8[�[]kN[]v]e_^<z_k�v�[l\ � � z � bsv]kqz f ^azC[ 
�oqzwoqi_og� �!� �C� A � � � ^8~G^8z_i_bsz_�5k�z;[l\_^
bsz_`c[]v]e f ^8z
[]` eg`]^aiP� �&bsz_iW`c~G^8^ai bd`0`ck f ^8[lb f ^a`;i_^8�_z_^aiWoq` [l\g^�[]kq[}oYr �&bsz_iWvce_z��
�&\_bsp}\.bs`<[]\_^5z
e f A ^8vSkqt�(
bdrsk f ^8[]v]^a`�[l\_^ oqz_^ f k f ^�[l^8vSpaeg~_`S\wo � ^ [legv]z_^8i|bsz|k�z_^
\_kqe_v��
� z5p8k f ~_eg[]bdz_��[l\_^ iwoqbsr B �&bsz_imo � ^8vloq�q^a`a�Y['� k f ^�[l\_kyi_`�� ^8v]^�^ f ~grdk B ^8i	��n+bsv]`�[�

t�k�v []\_^�o � ^8vloq�q^ �&bsz_i `]~�^a^8i���k�zgr B []\_^ `c~G^8^ai � oq`+eg`]^ai5bdz5[]\_^ pak f ~_eg[loY[lbsk�z	� � \_bs`
��b � ^8`([l\_^mo � ^avloY��^ f oY��z_bh[le_i_^mkYt []\_^ �&bsz_i `]~�^a^ai bsv]vc^a`]~�^ap�[lb � ^;kqt#[l\_^migbdvc^ap8[]bdkqz
t�vck f �&\_bsp}\ [l\_^ �&bdz_i�bd` A rdk!�&bsz_� � � [5bs`5b f ~Gkqvc[}oYz
[ [lk \wo � ^ []\_bs` � f oq��z_bh[legi_^3�
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k�zgr B � ^a`�[lb f oY[l^ kqt?[]\_^ �&bsz_i � ` A ^a\_o � bsk�e_v �&\_^8z f kyi_^8rdrsbdzg� `ck�bsrS^avck�`]bsk�z	� nwk�v
�&bsz_i�i_bsv]^ap�[lbsk�z�� \_k!� ^ � ^8va��bh[mbs` f k�vc^ f ^oqz_bsz_�qt�egr [lk �CoYe_��^�[l\g^�o � ^av]oq��^ �&bdzgi
i_bsv]^8p8[]bdk�z ��kqt \_k�e_vcr B � oqrse_^8` � ACB [lo�(
bdz_� bdzC[]k.oqp8pak�e_zC[N[l\_^ �&bsz_i `]~�^a^8i oY[ ^oYp}\
\_kqe_v0kqt�[l\g^ iwo B � Z i_bdvc^ap�[lbsk�z oq`c`]kypabdoY[l^8i4�&bh[l\ o `c[]v]k�z_�&�&bsz_i `]~�^a^8i `]\gk�e_rsi
paoqv]v B f k�vc^ � ^abs��\C[�[]\woqz�oNi_bdvc^ap�[lbsk�z�oq`c`]kypabdoY[l^8i �&bs[]\�o rsbd�q\
[ �&bdzgi�`]~�^a^8i	�@� \yeg`
k�zg^ paoqrdp8e_rdoY[l^8` [l\g^�iwoqbsr B o � ^av]oq��^ �&bsz_i igbdvc^ap8[]bdkqz ACB `ce f0f bdz_� [l\_^;bdzgi_b � bsi_ewoqr
p8k f ~Gk�zg^azC[l`mkqt []\_^�\_kqe_v]r B �&bsz_i � ^8p8[]k�v���[]\_^�z_kqvc[l\ p8k f ~Gkqz_^azC[0oqzgi [l\_^�^aoq`c[
p8k f ~Gk�zg^azC[ � � < ^5paoqrdr []\_^5iwoYbdr B o � ^av]oq��^/�&bsz_i `c~G^8^ai��!oqz_i [l\_^ iwoqbsr B o � ^8vloq��^
�&bsz_i i_bsv]^8p8[lbsk�z������&� ^8[��1� A ^ [l\_^�\gk�v]b��ak�zC[loqr �&bsz_i `]~�^a^8i��	� ��[l\g^�\_k�vcb �8k�zC[}oqr
�&bsz_i|igbdvc^ap8[]bdkqz|t�k�v<o;�qb � ^az|\gk�e_v .]��oqz_i � []\_^ z
e f A ^8v�kYt)\_k�egv]r B k A `]^8v � oY[lbsk�z_`
bsz_parse_i_^8i|bszj[]\_^No � ^av]oq��^ � � \g^az []\_^?v]^8`]e_rh[lbsz_� �&bsz_ij`]~�^a^8i.oqz_iji_bsv]^8p8[lbsk�z oqv]^Y�
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8 kq[l^ []\woY[Nbdz��������������Woqz_i kq[l\_^8v?pak f ~woqv]o A rs^0~_v]k��qvlo f0f bdzg�jrdoqz_�qewoq��^8`a� [l\_^
t�e_zgp8[lbsk�z�������� ���! #"%$�&
�#�&\_bsp}\�pak f ~geg[l^8` [l\g^Soqvcp8[loqz_��^8z
[ kqt('(�*)��y`c\_k�e_rsi A ^&e_`]^8i
bszj[]\_bs`�p8k�zC[l^31y[�`]bsz_pa^ bs[<p8k�v]vc^ap8[]r B ~gr oqp8^a`��� bszj[]\_^N~_v]k�~�^av&�
ewoqigvloqzC[ A oq`]^8i|k�z
[]\_^ `cbd�qz_`Skqt	� 
�oYz_i+� �� � \_^Nt�e_z_p8[]bdkqz �������#�, �&
� �&\_^8v]^-'.bd` ��e_`c[So v]oY[lbsk_�wi_ky^a`
z_kY[&\wo � ^?[l\_bs`&~_v]k�~�^av�[ B �
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� \_^<~_vckKi_egp8[lbsk�z kqtP[]\_^ �wzwoqr�bsz
[]^avc~Gk�rdoY[]^ai�i_oY[}o?`]^�[l` t�kqv)[l\_bs` []\_^a`cbd` bd` o?pak f ~_rs^31
~_vckKp8^a`c`a� pak�z_`cbd`�[lbsz_� kqt f oqz B `c[}oY��^a`8� `cpav]bs~g[]`a��oYz_i�� ��� � ��� � ~_vck���v]o f `�� � \_^
� oqvcbd^�[ B oqz_i�z
e f A ^8v;kYt�`�[}oq�q^a`0v]^��w^ap�[m[l\_^�e_`c^�kqt<`]^ � ^azWi_b �G^avc^azC[;parsb f oY[]^�~wo��
v]o f ^8[l^8v]` oY`�bdzg~_eg[�gbdz�p8k�z���e_z_p�[lbsk�z �&bh[l\�[l\g^S[l\_vc^a^(k�eK[l~_eg[ t�k�v f `�kYt � ��� �wx��
S�
oqzgi�[lk!�&z_`c\_bd~g` [lk oqvcv]b � ^�o�[5[l\g^ �wzwoYr ~_vckKige_p8[�� � z_^ f e_`c[mp8k�z_`cbdi_^8vme_`]bsz_� oqrsr
`�[}oY[]bdk�zg` �&bs[]\_bszWoYz_i �&bs[]\_k�eg[m[]\_^�~_vck � bsz_p8^�t�kqv oqrsr iwo B `0e_z_i_^8v pakqz_`]bsi_^av]oY[lbsk�z��
vce_z_z_bsz_�mi_b �P^8v]^8z
[�bdzC[l^8v]~�k�rdoY[lbsk�z�~_vck���vlo f ` t�k�v ^aoqp}\�[ B ~G^�kYt�parsb f oY[]^�~woqv]o f ^8[l^8va�
oqzgi vce_z_z_bsz_�.o��wzwoYr f ^8v]��^;~_v]kypa^8i_e_vc^;[]k ~_eK[ oqrsr)[l\g^ ~_bs^ap8^a`N[lk���^�[l\_^8v5oYpapakqv]i#�
bsz_��[lk�[l\_^;k�eg[]~_eg[N`]~�^ap8bs�_poY[]bdk�zg`���� \gbd`Np}\woq~g[]^avNi_^a`cpavcb A ^a`N[l\_^ f o!��k�v?`c[]^a~_`Nbsz
[]\_^ ~_vckKp8^a`]`8� ��b � ^a`?oYz k�eg[lrsbsz_^ kqt�[]\_^ bsz
[]^avc~Gk�rdoY[]bdk�z p8k f ~_eg[lbsz_��oqrs��k�vcbs[]\ f ��oqzgi
i_bs`]p8e_`]`c^a` � oqvcbdkqe_` ~gv]k���v]o f0f bdz_�jbs`]`]eg^a` ^8z_pak�egz
[]^avc^ai bsz []\_^ ~gv]kyi_e_p8[]bdkqz kqt [l\_^
bszC[l^avc~Gkqr oY[]^aijiwoY[lo�

� ��� �! �%	� 35 #3N>)*a";, "0/ > �.% ' >)3N>)*a";, � 3N>)3 3 ' *, � 
|>

� \_^ i_oqbdr B p8rdb f oY[l^ i_oY[}o�~_vck � bsi_^8i ACB Z�Z�n){ � bs`�bdz []\_^�t�k�v f kqtGo�`]bsz_��rs^�[l^.1y[��wrd^
t�k�v�^oqp}\ k A `c^av � o�[lbsk�z `c[loY[lbsk�z oqz_i bs`(zwo f ^ai oqp8pak�vci_bsz_��[lk�[]\_^m`c[loY[lbsk�z � `?oqrs~_\wo��
z
e f ^avcbdp�bdig^azC[lbh�w^av*� � xK^a^SxK^ap�[lbsk�z %� � k�z�~woY��^ � �?t�k�v oNi_bd`cpae_`c`]bsk�z�kqtG[l\_^<�
ewoqrsbs[ B

��� �4�<� ���#" � �$�������<- %#���$�<���6:<+�� �A@��������<7���� D`"$�<��� - @ ��"$�<-!�8�(-�� �*�<-!�<!� �(''��� �$� �$� ��� ��

+�� ��-'D`�<"$�4���$���6- �<- �)�<%B
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p8k�zC[lv]kqrP~_vckKp8^ai_e_vc^a` ^ f ~grdk B ^8i []k ^az_`ce_v]^([]\_^��
ewoqrsbs[ B kqt�[l\_^S`c[}o�[lbsk�z�iwoY[lo A ^�t�k�v]^
[]\_^ B oYv]^?e_`]^8i|bsz�[l\_^?bsz
[]^avc~Gk�rdoY[]bdk�z2�
��^ f ~G^8vloY[]e_v]^ oqz_iW~_v]^8pabs~_bh[}oY[]bdk�z iwoY[lo oYv]^�bdzgparse_i_^aiW[lk���^�[l\_^8v0bdz�[l\_^j`lo f ^

`�[}oY[]bdk�z0�wrs^a` `]bsz_pa^<[l\_^8`]^S~_oqvlo f ^�[l^avc` `c\woqvc^<[]\_^�`]o f ^�`�[}oY[]bdkqz_`a� �&\_k�`]^<z
e f5A ^av bd`
bsz []\_^ kqv]i_^8v<kYt+[l\gk�e_`loYz_i_`�� < bsz_i���vc^ardoY[lb � ^ \ye f bsi_bh[ B �Poqz_i|v]oqi_bdoY[lbsk�z��w\gk � ^ � ^av8�
\wo � ^ � ^8v B t�^*� `�[}oY[]bdk�zg`a�+kqz�[l\_^;k�vci_^avNkqt \
e_z_igv]^aig`moqz_i�[]^az_`*��� \_^���vck�e_~_bsz_��`
oqvc^(`]\_k!�&z bdz�� o A rs^/%#� �moqz_ijoqvc^Noqi_\_^8v]^ai�[lkm[]\_v]k�eg��\_k�eg[ []\_^?~_v]k!��^ap8[��@� \_^?vlo��
`�[}oY[]bdk�zmi_oY[}oS�wrs^a`#p8k�zC[}oqbsz0pak�rse f z_`�kqt�v]^aoqr_z
e f A ^8v]` �&bs[]\0^oqp}\0rsbdz_^&vc^a~_vc^a`]^8zC[lbsz_�
o�`]^8~woqvlo�[l^;iwoqbsr B v]^8pak�vci	��� o�(
bsz_�|[l\g^;[]^ f ~G^8vloY[]e_v]^ oqz_i ~_v]^8pabs~_bh[}oY[]bdk�z iwoY[lo oq`
oqz ^.1go f ~_rd^Y��[]\_^.�wv]`�[�[l\_vc^a^.p8k�rse f z_`joqv]^.i_o B � f k�zC[l\P�Soqzgi B ^oYva� �&\gbdrs^.[l\_^
z_^.1y[j[]\_v]^8^ pak�rse f z_`joqv]^.[]\_^ iwoqbsr B f o 1gb f e f [l^ f ~�^av]oY[legv]^q�Siwoqbsr B f bsz_b f e f
[]^ f ~G^8vloY[]e_v]^ ��bdzji_^a�qv]^a^8` 
 ^8rd`cbdeg` � �Goqz_i�iwoYbdr B [lkq[loqr�~_vc^ap8bd~_bh[}o�[lbsk�z ��bdz f0f � �
� \_^;`c[loY[lbsk�z iwoY[}o f eg`c[ A ^0~_vckKp8^a`]`c^ai bszC[lk o�t�k�v f `ce_bh[}o A rs^0t�k�v(e_`]^ ACB [l\_^

bszC[l^avc~Gkqr oY[]bdkqz ^8z_��bsz_^�� � e_^ []k�[l\_^0`]bs��z_bh�wpaoqz_pa^;kqt %���� B ^oYv(~G^8v]bskKi_`(t�k�v(p8rdb f oY[l^
z_kqv f oqrs`a��`ce_p}\ oq` �!� � �3:#� �g��[l\_^5`c[}o�[lbsk�z iwoY[lo�oqz_i.[]\_^mbdzC[]^av]~�k�rdoY[lbsk�z vce_z_` � ^avc^
k�vcbd�qbdzwoYrdr B ~woqv�[lbh[lbsk�z_^ai bdzC[]k � oqvcbdk�eg`j[]b f ^ ~G^8v]bskKi_`�[lkWv]^��w^ap�[ []\_bd`�[lb f ^3� A oq`]^8i
i_bs`c[]bdzgp8[lbsk�z	� � z_p8^;t�kqvN^aoqp}\ []b f ^ ~G^8v]bskKi���[l\g^ `�[}oY[]bdk�z �wrs^a` � ^8v]^�^.1go f bdz_^8i�t�k�v
f bs`]`]bsz_� iwo B ` oYz_i �&\_^avc^jt�k�egz_i [l\_^�z_^8pa^8`]`loYv B iwoY[lo|�w^arsi_` � ^8v]^joq`]`cbd�qz_^ai�[l\_^
� oqrse_^ .�,�,
,  , [lk0vc^a~_vc^a`]^8zC[�[]\_^ f bd`c`]bsz_� vc^ap8k�v]i_`*� � \gbd`&^azg`]e_vc^ai []\woY[&oYrdr�`�[}oY[]bdkqz
�wrs^a` \woqi;[l\_^�`lo f ^Srs^azg�q[l\�oYz_i t�k�v f oY[� A ^8��bsz_z_bsz_� k�z;[l\_^<`lo f ^�i_o B oYz_i�^azgi_bdzg�
k�z?[l\g^ `]o f ^ iwo B ��� \_bs` t�oqp8bdrsbh[}oY[]^ai?[l\_^ e_`]^ kqt_o<e_zgbst�k�v f iwoY[lo<b f ~Gk�v�[ f ^8p}\woqz_bs` f
oqigk�~g[l^8i�t�k�v [l\g^N�
ewoYrdbh[ B pakqz
[]v]k�rG[lkyk�rd`&oYz_i�kq[l\_^8v ~_v]kq��vlo f `��&\_bsp}\jv]^oYij`�[}oY[]bdkqz
iwo�[}o �wrs^a`��
"�k!� ^ � ^ava�)[]\_bs`5`c[]vloY[]^a� B � oq` o A oqz_i_kqz_^ai e_~Gkqz�pakqz_`]bsi_^av]oY[lbsk�z kYt�[l\_^;^azC[]bdvc^

[]^ f ~G^8vloY[]e_v]^�oqz_im~_vc^apabs~_bh[}oY[]bdkqz;i_oY[}oS`c^8[�t�vck f �!� � �3: �q�������nwk�vcpabsz_�(^oqp}\m`�[}oY[]bdkqz
iwo�[}o��wrs^ [lk�bsz_p8rde_ig^ oYrdr�%��g� � � � iwo B `(kqt#[l\_^5pa^azC[]e_v B ACB �_rdrsbdzg��bdz f bd`c`]bsz_��iwo B `
� � �9�)� ��D ����B� %	�6�����(%	���( E �]� %(��- 79� �<7'�B����-��( �������������
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f o�(Y^a` [l\g^�`c[]k�vloq�q^�oqz_i vce_z#� []b f ^ f ^ f kqv B vc^a�
e_bsv]^ f ^8zC[l`0e_z_vc^oq`ck�zwo A r B rdoqv]�q^��
nwk�v(^.1_o f ~grd^Y�)bs[ � k�e_rsi [lo�(q^ � ��� ��� `c[}o�[lbsk�z_`���%��g� � � � iwo B `��&� � ��pakqrde f z_`?t�k�v
[]\_^ iwoY[]^ � � % � oqvcb o A rd^8`�� �(pakqrde f z_` �)�-� � %� � u A kqt����	��
�
�iwoY[lo(oqrdkqz_^ [lk(`c[]k�v]^
[]\_^ []^ f ~�^avlo�[le_vc^�oqz_i5~_v]^8pabs~_bs[loY[lbsk�z `�[}oY[]bdkqz5iwoY[log�Yt�kqv �&\gbdp}\0oq~g~_v]k�1Kb f oY[]^ar B � %��
� k�e_rsi A ^�oqp8[]ewoqr k A `]^8v � oY[lbsk�z_`*� n�egvc[l\g^av f k�vc^q��bh[m`]b f ~_rsbs�w^8`m[l\_^�~gv]k���v]o f0f bdz_�
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BKOHD~pzDEsgO�]XAH@WsqZ JXV}B(OHD�@7ACB(DERTj�J3k�]XBK@WJ3A�p1D+B(OHJ`F f ! A ]3khB(DqRKA�]9B(@h�&Du]3jHjGRKJC]3sgO�@7Z B(J
k7JNJ3S�]9B6B(OGD FHDEAGZK@hBy_!J3V�Z�Bg]XBK@WJ&AGZ " wHj!sqkWJ3ZKD3l $ B(O�]9B:@7ZEl ]XB6D�]3sgOU|3RK@7F!j�J3@WACBv]3ZrB(OHD
@7ACB(DERTj�J3k�]XBK@WJ3A B(]3S3DqZ�jGk�]3sqD f � AHDzsE]3Ai]3ZKZT@W|&A�]�pzD�]3ZTwHRKDzJ3V$B(OHDnZ�Bg]XBK@WJ3A�FHDqAHZK@hBy_&l
sE]3kWk7DEF BKOHDQZ�Bg]XBK@WJ3A FHDEAGZK@hBy_ @7AHFHD+M�l&BKJ:D�]3sgOn|3RK@7F j�J3@WACB�V�J3R�D�]XsgOnF�]�_�BKJ�]3sqsEJ&pzj�]3AC_
BKOHD^@7A\BKDERTj�J&kW]XBKDEFzsEk7@Wp1]XBKD}j�]3RK]3pzDqB(DqR f ! jHRKDqkW@7pz@WA�]XRT_ Z�B(Dqj1@7AzD+MNjHk7J&RK@7AH|�B(OG@WZ�@7FHDE]
@7ZQB(J�sEJ&wHACBaB(OHD:A\wHp�o�DqR}J3V�ZTB(]XB(@7J&AHZQwHZKDqFu]XB^DE]3sgO�|&RK@7F~j{J&@7A\B f�� OH@7Z[]3jHjHk7@WDqZ^J&AHkh_
BKJn@WAC�&DqRKZTD+xyFG@WZ�Bg]3AHsqD�PaDE@7|&OCB(@7AH|Lb�B(Dqpzj�DqR(]XBKwHRKD e ]XAHF�B(OHD�OC_`oHRK@7Ftp1D+B(OHJ`F�b4jHRTDEsq@WjNx
@hBg]XBK@WJ3A e ZK@7AHsqD!B(OHD+_�o{J3B(O wHZTD ]I�X]3RK@W]3oHk7D!A\wHp�o{DERuJ3VvZ�Bg]XBK@WJ3AHZElrFHDEj{DEAGFH@WAG| J&A
]��X]3@7k�]3oGkWD FH]XBg] f�� OGDnZTBg]9B(@7J&AUsEJ&wGA\B6P[@Wk7k�o{D�Bg]3k7k7@WDqF!V�J&R�]3k7k�|&RT@WFLj�J&@7ACB(Zql JY�3DERv]3k7k
F�]�_`ZEl\]XjHjHkh_N@7AH|:BKJ6B(OHDQjHRKJ��`@WAGsEDr]3Z�]rP[OHJ&k7D f ! jGRKJ&j{J&ZKDqFnZTB(]XB(@7J&An@7AHFHD+M�l&P[OH@7sgOz@WZ
]3ZTZK@7|&AHDqFzBKJ�D�]3sgOz|&RT@WFnj{J&@7ACB�@WAHFG@7�`@7FHw�]3k7k7_3lCP[@Wk7kHo{D^FHDEZTsERT@Wo{DEF1k�]9B(DER�@WAnB(OGD^ZKDqsqB(@7J&A f

� OHDrpzDqB(OGJNF1J3V�sEJ&wHACBK@WAH|�@7Z$ZT@WpzjHk7D f ! Z�B(OHD[@7A\BKDERTj�J&kW]XBK@WJ&A1RKwGAHZ�JY�3DERa]3k7kHF�]�_`Z
]3AGF!]3k7k |3RK@7FLj{J&@WACBKZEl�BKOHD�jHRKJ&|3R(]3p�SXDEDEjGZ:B(R(]XsgStJXV�B(OHD�A\wHp�o{DER J3V�ZTB(]XB(@7J&AHZ wHZKDqF
@7A�B(OGD6@7A\BKDERTj�J&kW]XBK@WJ&A f�� )�@7|&wHRKD ' f � ZKOHJ�P[ZQBKOHD6o{DEOH]��`@7J&wHR^JXV�B(OHD6|&RK@7F�j{J&@7A\BQ@WACBKDER�x
j{J&kW]XB(@7J&A�V�J3R�BKDEpzj�DqR(]XBKwHRKDUb�d%- C d 1 -&$ e l P[OG@WsgO�wHZTDEZ @7AC�&DqRKZKD?xyFH@7ZTB(]3AHsqDuPaDE@7|&OCB(@7AH| f
! sEsEJ3RKFH@7AH|�BKJ�J3wHRajH]3RTBK@WsqwHk�]XRa]XkW|&J3RK@hB(OHp FHDqZK@7|&A�l\B(OHDr@7A\BKDERTj�J&kW]XBK@WJ&A wHZKDqZQAHJ�pzJ&RKD
BKO�]3AIDq@W|3O\B�J3VQBKOHD�AGD�]3RTDEZTB�ZTB(]XB(@7J&AHZ�B(J�BKOHD1|&RK@7FIj{J&@7A\B f ! Z�ZTDEDqA�@WAiB(OHD ��|&wHRTD3l
BKOH@WZ6JNsqsEwHRTZ � +Gf $('�J3V�B(OHD�B(@7p1D f! Dqs�]3k7k BKOHD RKwGkWD BKO�]XB:Z�Bg]XBKDEZ�@hV�B(OHDqRKDz]3RTD�V�D+PQDqR
BKO�]3AuDE@7|&OCBrZTBg]9B(@7J&AHZ^P[@hB(OH@7A�BKOHD:B(Dqp1j{DERK]XB(wGRKDvkWDqAH|3BKO�ZTs�]3k7D b  $&$ S\p e lHBKOHDEAtJ&AHkh_
BKOHDEZTD~ZTB(]XB(@7J&AHZn]XRKD�wGZKDEF f!� OH@7Z @WZ�RKDEjGRKDEZTDEACB(DqF o\_�ZTB(]XB(@7J&A�sqJ&wHACB(Z�d 1 �Nf*� AIB(OHD
sE]3ZKD1J3V ��AHFH@7AH|LJ3AHk7_ J3AHDzZTBg]9B(@7J&A�b4]tZ�Bg]XBK@WJ3A�sqJ&wHACB�JXV:d e l�BKOHDz@WAC�3DERKZTD+x FH@WZ�Bg]3AGsED
V�J&RTp�wHkW]�FHDE|3DEAHDqR(]XBKDEZ�B(J�]�AHD�]3RTDEZ�BTxyZ�Bg]XBK@WJ3A�]3ZTZK@7|&AHpzDEACB f�� V AHJvZ�Bg]XBK@WJ&AGZa]XRKD^V�J&wHAGF
P[@hB(OH@7A�BKOHD6k7DEAH|XB(O�ZKsE]3k7D6J3V�BKOHD6|3RK@7F~j�J3@WACB�l\B(OGDEA~B(OGD6@7A\�3DERTZKD+x FH@7ZTBg]XAHsED�]3k7|&J&RT@7BKOHp
ZTDEDES\ZQBKOHDrAHD�]3RTDEZ�BQZ�Bg]XBK@WJ&A J&wGBKZK@7FHD6J3V�B(OHDrk7DEAH|3BKO�ZTs�]3k7D f�� OH@7ZQ@7Z$RKDEjGRKDEZTDEACB(DqF�oC_�]
Z�Bg]XBK@WJ&A�sEJ&wGA\B6J3V�$ f[� O\wHZql $�]3AGF�d ]3RTD�AGD�]3RTDEZTB�xyZ�Bg]XBK@WJ&A!]3ZKZT@W|&AGp1DqACB�l�oHwNB6V�J&R $Gl
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Histogram of stations used at each grid point for 1961-90 temperature interpolation
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)�@7|&wHRTD ' f �  � @7ZTBKJ&|&RK]3p�J3V�BKOHD�A\wHp�o�DqR6J3V�ZTBg]9B(@7J&AHZrwHZKDqFU]XB D�]3sgO�|&RK@7FLj{J&@7A\BrV�J&R
BKOHDzd%- C d 1 -&$�B(Dqp1j{DERK]XB(wGRKDv@WACBKDERKj{J&kW]XB(@7J&A f

BKOHD:ZTB(]XB(@7J&A~@7Z}J&wGBKZK@7FHD:J3V BKOHD� $ $�S\p RK]3FH@7wHZQP[OH@7kWD:V�J3R6d&lN@7BQ@WZ^@7AHZT@WFHD fa� OGD6B(J3B(]3k
D?MGj{DERT@WpzDqA\B(]3k�ZTj�]3sED6@WZ$B(OHD:A\wHp�o�DqR^J3V |3RK@7F~j�J3@WACB(ZQp�wHkhB(@7jHk7@WDqFtoC_zB(OGD:A\wHp�o{DER^JXV
F�]�_`Z[V�J&R^B(OHDv@7ACB(DERTj�J3k�]XBK@WJ3A  "C�C&+&+ � d%$&- ' � � � Nl C�� � l � �Gd6@WAuB(OH@7Z[s�]3ZTD f

� OHD���|3wHRKD:ZTOHJ�P[Z}B(O�]XBQB(OHD:Z�Bg]XBK@WJ3A�FHDEAHZT@7By_~@WZ �\wH@hB(D�OH@7|&O�J��&DqR(]3k7k�FHwGRK@7AH| B(OHD
j{DERT@WJ`F�d.- C d 1 - $ fa� OGD�V�wHk7k�sEJ&wGA\B J3V�DE@7|&OCB:ZTB(]XB(@7J&AHZrJ`sEsEwGRKZ[V�J&R � +Gf $(' J3V�]3kWk�|&RT@WF
j{J&@7A\B�xyF�]�_`Z f�� OG@WZ^pzDE]3AHZaBKOHD6RTDEp1]3@7AH@7AH|~d �Nf $('�J3V B(OHD |&RK@7F�j{J&@7A\BQ@WACBKDERKj{J&kW]XB(@7J&AHZ
FHDqRK@h�&D�B(OGDE@7R^sEk7@Wp1]XBKD:�X]3kWwGD:V�RKJ&p�kWDqZKZ^BKO�]3A�DE@7|&OCB[ZTB(]XB(@7J&AHZ f � DERT_ ZKDqkWFGJ&p�FH@7F~B(OHD
sE]3ZKD^JXV�AHD�]XRKDEZ�BTx AHDE@7|&O\o�J3wHR�]3ZTZK@7|&AHpzDEACB b $rJ&RQd e J`sEsqwHR}b�kWDqZKZ�BKO�]3A O�]Xk7V{]rj�DqRKsEDqACB egf
� OHDqRKD+V�J&RKDXl�B(OHD~OG@WZ�B(J&|&RK]3p J3V}ZTB(]XB(@7J&A�sqJ&wHACB(Z ZTOHJ�P[Z B(O�]9B�B(OGD~@WAC�3DERKZTD+x FH@WZ�Bg]3AGsED
]3k7|&J&RT@7BKOHp O�]3F!ZTw � sE@7DEACBvF�]XB(] FHwGRK@7AH|~B(OHD�j�DqRK@7JNFId%- C d 1 -&$1|3@7�3DEA!B(OGD sgOHJ&@7sED JXV
k7DEAH|XB(Otj�]3R(]Xp1D+B(DqR ]XAHF�k7@7p1@hBrJ&AuZTB(]XB(@7J&AtA`wGp�o{DER f

� OHD�ZK@hB(w�]XBK@WJ3AL@7Z6]3k7pzJ&ZTB:]3Zr|&JNJ`F�V�J&R[B(OHDvB(Dqp1j{DERK]XB(wGRKD�@7ACB(DqRKj{J&k�]9B(@7J&ALJ3V B(OHD
DqA\BK@WRTD!d%-&$Nd 1  $&$ $tj{DERT@WJ`F�l�ZTOHJ�P[A�@WA )�@7| f ' f ' fL� OGDERKD�@WZn]�AHJ3B(@7sEDE]3oHk7D~@7AHsERTD�]3ZTD
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Histogram of stations used at each grid point for 1901-2000 temperature interpolation

61.9%

)�@7|&wHRTD ' f '  � @7ZTBKJ&|&RK]3p�J3V�BKOHD�A\wHp�o�DqR6J3V�ZTBg]9B(@7J&AHZrwHZKDqFU]XB D�]3sgO�|&RK@7FLj{J&@7A\BrV�J&R
BKOHDzd%-&$Gd 1  $&$&$�BKDEpzj{DER(]9B(wHRTD�@7ACB(DERTj�J3k�]XBK@WJ3A f

@7A ZTBg]9B(@7J&A sqJ&wHACB(Z1J3V�d 1 + Z�Bg]XBK@WJ&AGZ f � OH@7Z @7pzjHkW@7DEZzB(OH]XBzkWDqZKZ1F�]XB(] @7Z1]��3]X@WkW]3oHk7D3l
jHRTDq�3DEACB(@7AH|!B(OGD�wHZTD~J3V}]XkWk$DE@7|&OCB AHDE]3RKDqZTB�ZTBg]9B(@7J&AHZ ft� OHD�]3kW|3J&RK@hB(OHp RTDEZKJ3RTB(DqFIB(J
AHDE]3RKDqZTB�xyAHDq@W|&O\o{J&wHR1]3ZTZK@7|&AHpzDEACB1pzJ&RKD�J3V/BKDEA�l$]3o{J&wGB - f ' ' ]3ZnZTOHJ�P[A oC_IsEJ&wHACBKZ
$ 1 d f

� OHD�d%-&$Gd 1  $&$&$U@7A\BKDERTj�J&kW]XBK@WJ&A V�J&RzjHRKDqsE@7jH@hBg]XBK@WJ&A @WZ p�wHsgO PaJ&RTZKD3l}OGJYPaDq�3DER f
! DEsE]3kWk�B(OH]XB�V�J&R�jHRKDqsE@7jH@hBg]XBK@WJ&A l�B(OHD O\_`oHRT@WF�pzD+B(OHJ`F�@WZ�wHZKDqF fU� OH@7Z RKD �\wH@WRTDEZz]3A
@7AC�&DERTZKD?xyFH@7ZTB(]3AHsEDI@WACB(DqRKj{J&kW]XB(@7J&AcB(J J&oGBg]X@WA F�]3@7k7_�jHRKDqsE@7jH@7B(]XB(@7J&A �3]XkWwHDqZ�J3A�|&RT@WF
j{J&@7A\BKZ f � B @WZn]9B�B(OG@WZ Z�Bg]3|3D�B(O�]9B�B(OGD~ZTB(]XB(@7J&AHZ wGZKDEF ]XRKD~sqJ&wHACB(DqF fU� OHD~RTDEZKwGk7BKZ
]3RTD ZKOGJYP[Ai@7A )�@W| f ' f CGf � AUB(OH@7Z�s�]3ZTD3l J&AGk7_�d%$(' J3V�B(OHD BK@WpzDz]3RTD DE@7|&OCBvZTB(]XB(@7J&AHZ
]��X]3@7k�]3oGkWD6V�J3RaB(OGD6@7A\BKDERTj�J&kW]XBK@WJ&A f�� OHDv]3k7|&J&RK@hB(OGp�RTDEZTJ&RTBKZQB(Jn]�AHD�]3RTDEZ�BTxyAGDE@7|&O\o�J&wGR
]3ZTZK@7|&AHpzDEACB P[@7BKOH@WAtB(OHDvk7DEAH|XB(OLZTs�]3k7D1d ' ' J3V B(OGD�BK@WpzD3l{]3AGFtP[@hB(OHJ3wGB BKOHDvkWDqAH|3BKO
ZTs�]3k7D +�� ' JXV}B(OHD1B(@7p1D fL� OH@7Z FHRK]3p1]XB(@7s�ZTOH@hV/B @7A�ZTB(]XB(@7J&A�sqJ&wHACB(Z @7Z�FGwHD�B(JtB(OHD
ZTOHJ&RTBKDER kWDqAH|3B(O ZKs�]XkWD�wHZKDqF�V�J&R jGRKDEsq@WjG@7B(]XB(@7J&A b�@ f D f C $�S\p e RTD � DqsqBK@WAH|I@7BKZ�pzJ&RKD
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Histogram of stations used at each grid point for 1901-2000 precipitation interpolation

)�@7|&wHRTD ' f C  � @7ZTBKJ&|&RK]3p�J3V�BKOHD�A\wHp�o�DqR6J3V�ZTBg]9B(@7J&AHZrwHZKDqFU]XB D�]3sgO�|&RK@7FLj{J&@7A\BrV�J&R
BKOHDzd%-&$Gd 1  $&$&$�jGRKDEsq@WjG@7B(]XB(@7J&AL@7ACB(DqRKj{J&k�]9B(@7J&A f

k7JNsE]3k7@��qDEF ��DqkWF Z�B(RKwGsqB(wGRKD f � B�PQJ&wGkWF o{D!J3Vv@7ACB(DERTDEZ�B�B(J�S\AHJ�P B(OHDLFH@WZ�Bg]3AGsED!B(J
BKOHD AHDE]3RKDqZTB�Z�Bg]XBK@WJ&AGZ:RKD+V�DERKDqAHsEDqF @WA!BKOHJ&ZKD�s�]3ZTDEZ f�� ]XZKDEFUJ3ALB(OHD�jHRKD+�N@7J&wHZ��H|&wHRKD
V�J&RvB(Dqpzj�DqR(]XBKwHRKD b )�@7| f ' f ' e PQD�S`AGJYP BKO�]XB J3AHk7_�� ' J3V^BKOHD�BK@WpzD�BKOHD�FH@7ZTB(]3AHsqD
@7Z�|&RKDE]XB(DqR�B(OH]3A  $&$�S\pul6ZK@7AHsqDiZ�Bg]XBK@WJ3AHZ�RKDqsEJ&RTFH@WAG| jGRKDEsq@WjG@7B(]XB(@7J&A ]3k7ZKJ RKDqsEJ&RTF
BKDEpzj�DqR(]XBKwHRKDXl&@7A�|&DqAHDERK]3k f � OHDERTDqV�J&RTD3l3BKOHDQsqJ&wHACB(@7AH|:JXV�ZTB(]XB(@7J&AHZ @WZ�] |&J`J`F�pzDqBKOHJ`F
BKJ�D+MG]3pz@WAGD1BKOHDnD + DEs+B(ZvJ3V$FH@ + DqRKDEACB�k7DEAH|3BKO ZKs�]XkWDqZ f � Bvs�]XA�]XkWZTJtsE]3A o�DnwGZKDEF B(J
D?MGjGkWJ&RTD�BKOHD��\w�]3k7@7By_�JXV BKOHDv@WACB(DqRKj{J&kW]XB(DqFLF�]XB(]nJY�3DER[�X]3RK@7J&wHZ}B(@7pzDvj�DqRK@7JNFHZ f
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� J�O�]��&Dz]�pzDE]3ZKwHRTDnJ3V�ZTB(]XB(@7J&AUFHDqAHZK@hBy_!P[OH@7sgO s�]3AUo{D FH@7ZKjGk�]�_&DqF�ZTj�]XBK@�]3k7kh_LJ&A ]
p1]3j�l J&AHDzp�wHZTB�s�]3k7sEwHkW]XBKD ZTwHsgO�]3A�@WAGFHD+M�]XB�D+�&DER�_i|&RK@7F�j{J&@7ACB f )�J&Rv]uAHDE]3RKDqZTBTx
Z�Bg]XBK@WJ&A ]XZKZK@7|&AHpzDqA\BElaBKOHD�pzJ&ZTBnk7J&|&@7s�]Xk^pzD�]3ZTwHRKD�@7Z B(OHDu]XsqB(wH]3kQFH@7ZTB(]3AHsqDuBKJ!B(OHD
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J&AGDrZ�Bg]XBK@WJ3A jHRTJ��N@7FH@7AH|vB(OHDrsEk7@Wp1]XBKD}�3]XkWwHD f�� O\wHZEl`@7V kWJ`J&S\@7AH|�]XBa]vp1]3j1J3V ! k7o�DqRTBg]
ZTOHJ�P[@WAH|iB(OH@7Z1j�]3RTBK@WsqwHkW]3RzZTBg]9B(@7J&A FGDEAHZT@7By_ @7AHFHD+M V�J3Rz]i|&@h�&DqA BK@WpzDtj�DqRK@7JNF�l$J&AHD
PaJ&wHk7FzZKDED}BKOHD[]3RKDE]3Z�J3VmB(OGD}jHRKJ��`@WAGsED[sEJ&ACB(]3@WAG@WAH|v|&RT@WFzj{J&@7A\BKZ�B(O�]9B�J&oGB(]3@WAGDEFnB(OHDq@WR
F�]9Bg]!V�RKJ&p AHDE]3RKoC_ ]3AHF ]3RTD�]3Z P[OGJ&ZKDtF�]XB(] sqJ&pzD�V�RKJ&p pzJ&RKDuFH@7ZTB(]3ACB Z�Bg]XBK@WJ3AHZ f
� OH@7Z p1]3j�ZTOHJ&wHk7F�|&@h�&D�]tZK@7pz@WkW]3R jH@7sqBKwHRKD B(JU] � OH@WDqZKZTDEA j�J&kh_`|&J&A�jH]3RTBK@7BK@WJ&AG@WAH|
J3V B(OHD�jHRTJY�`@7AHsEDXl�V�J&R � OH@7DEZTZKDqAUj�J&kh_`|&J&AHZrZKOGJYP BKOHD�RKDE|3@WJ&AtJ3V�AHD�]3RTDEZ�BTxyAGDE@7|&O\o�J&wGR
@7A � wHDqAHsEDvV�J&R}DE]3sgOLZ�Bg]XBK@WJ&A f

)�J&R�@7A\�3DERTZKD+x FH@7ZTBg]XAHsED�PaDE@7|&OCB(@7AH|Hl B(OHD1ZTB(]XB(@7J&AiFHDEAGZK@hBy_ @WAHFGD+M�ZKOHJ3wHkWF�]3k7ZKJto�D
RTDEkW]XB(DqF BKJ�B(OGDnFH@WZ�Bg]3AGsEDEZvJ3V�Z�Bg]XBK@WJ3AHZ�@WAGsEk7wHFHDEFi@7A!B(OHDn@7ACB(DERTj�J3k�]XBK@WJ3A f �N@WAGsEDzJ&wHR
@7AC�&DERTZKD?xyFH@7ZTB(]3AHsEDUZTsgOHDEpzD�O�]3ZzB(OHDto�DqO�]��`@WJ&wGR�J3V6wHZK@7AH|�]9B pzJ&Z�B�Dq@W|3O\B ZTB(]XB(@7J&AHZ
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