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UWV X Y Z�[CY \ ] V X ^M_ X `ba�ced'fJgih�jk.X \el�m�`M[CY nBX ab_ Y V ] `;m�^ClbV X \ `;a�\ _ oC[Mp�Z `M] oC\ X aCq!`ba�l�_ pC^CX ] l;n n p
aCY q;n Y ] _ Y [�p;Y _r] V X _ X ] l;n?Y n Y m�Y a;_W`bZBa;oCm�Y V X ] l;nCsWY l _ tCY VWl;aC[!] n X m�lb_ Yrm�`M[CY n X aCqMcB_ tCYil;uCX n X _ p
v `bV�n l;] w/_ tCY V Y `bZ x�` Z'n l;aC[�\ oCV Z lb] Y�] `;aC[CX _ X `baC\�_ `�l yJY ] _!V lbX aMZ l;n nWq;Y aCY V l _ X `;a�lbaC[�` _ tCY V
l _ m�`;\ ^CtCY V X ]�^CV `M] Y \ \ Y \ z�{rtCY�^CV `b^�`b\ Y [/\ X m�^Cn Y | _ `b| ^�Y V Z `;V m�gidKhr}~Y �C^?Y V X m�Y a;_'Z `bn n ` si\
l�[CY \ X qba�_ tCl _rsrlb\i^CV ` �;Y a�Y yJY ] _ X �;Y'X a�l�V Y ] Y ab_e^CX n `b_r^CV ` � Y ] _ z

��� �!�#&#���*��r�#+ !�

��� �����#�?� �#�B�?� �W�
{B`KsitClb_iY �M_ Y a;_i[C`�n l;aC[!\ oCV Z l;] Y'm�`bX \ _ oCV Yel;aC[!_ Y m�^�Y V lb_ oCV Ye\ _ l _ Y \rlby�Y ] _r_ tCY'Y �;`;n oM_ X `ba
` Z�srY lb_ tCY V'lbaC[�_ tCY�q;Y aCY V l _ X `;a�` ZW^CV Y ] X ^CX _ l _ X `;a?���i` s)[C`MY \'l!tMoCm�lbaM| X aC[CoC] Y [�] tClbaCq;Y
X a�n lbaC[�] ` �;Y V�lby�Y ] _Wn `M] lbnMl;aC[�V Y m�` _ YWsrY lb_ tCY V �MX Z�lb_�lbn n ���MoC] t��MoCY \ _ X `;aC\�n X YWl _#_ tCYitCY l;V _
` Zrm�oC] t�V Y ] Y a;_�] n X m�lb_ `bn `;qbX ] lbnBV Y \ Y l;V ] t�z�{rtCX \KV Y \ Y lbV ] t�X \'n lbV q;Y n p/^?Y V Z `bV m�Y [�siX _ t/lb_ |
m�`b\ ^CtCY V X ]iqbY aCY V l;n?] X V ] oCn lb_ X `ba�m�`M[CY n \ v gidKhr}�\ xW`bVWm�Y \ `;\ ] l;n Yim�`M[CY n \ �Mm�`;\ _ n p�u?Y ] l;oC\ Y
[CX V Y ] _i`;uC\ Y V �blb_ X `baC\i` Z#_ tCY'X m�^Cl;] _i` Z�n lbaC[�\ oCV Z l;] YKlbaC`;m�lbn X Y \W`;a�l _ m�`;\ ^CtCY V X ]'u?Y tCl �MX `;V
lbV Y�[CX �!] oCn _ v X ZCaC` _#X m�^?`;\ \ X uCn Y x?_ `i`buM_ l;X a'lb_BV Y qbX `;aClbnb_ `i] `;ab_ X aCY ab_ l;n;\ ] lbn Y \ z#gid'hr}�\Bl;aC[
m�Y \ `;\ ] l;n Y�m�`M[CY n \Jl;V YW^ClbV _ X ] oCn lbV n p'oC\ Y Z oCn;_ `M`;n \Bu?Y ] l;oC\ Y�_ tCY X VB^CV `M] Y \ \#^Cl;V lbm�Y _ Y V X � l _ X `;aC\
] l;a�u�YKm�l;aCX ^CoCn l _ Y [�Y lb\ X n p�X a�] `ba;_ V `bn n Y [�Y �M^�Y V X m�Y ab_ \ z�{rtCY X VeoC\ Yb�J_ tC`boCq;t��JX ab_ V `M[CoC] Y \
lKaMoCmKu�Y Vr`bZBlb[C[CX _ X `;aClbn?X m�^�`bV _ l;ab_r�;oCY \ _ X `baC\ �?lbn \ `K_ tCYe\ oCu;� Y ] _e` ZBm�oC] t�V Y \ Y lbV ] t�zW�e`MY \
l�m�`;V Y�V Y l;n X \ _ X ]Kn l;aC[�\ oCV Z l;] Y�m�`M[CY n ��Z `;VeY �Ml;m�^Cn Y �BX m�^CV ` �;Y�_ tCY�aMoCm�Y V X ] lbn�\ X mKoCn lb_ X `ba
` Z#] n X m�lb_ YilbaC[�] n X m�l _ Yi] tCl;aCqbY ��hWlba�w;aC` sin Y [CqbY'`bZBX aCX _ X l;nC\ `;X n�m�`bX \ _ oCV Ye`bVr\ aC` s�\ _ lb_ Y \
X m�^CV ` �;Y'_ tCY�\ wMX n nB` ZW\ tC`;V _ | _ Y V m v [Cl pM\ xe`;Ven `baCqb| _ Y V m v sWY Y wM\e_ `�m�`ba;_ tC\ xi^CV Y ] X ^CX _ l _ X `;a
lbaC[�_ Y m�^�Y V lb_ oCV YiZ `;V Y ] lb\ _ \ �
{rtCYWn X \ _B`bZ?^CoCuCn X \ tCY [KgidKhr}
n lbaC[M| l _ m�`;\ ^CtCY V Y�X a;_ Y V l;] _ X `;a'\ _ oC[CX Y \BX \BY �M_ Y aC\ X �;Y v Ybz qCz �

hWtClbV aCY p�Y _elbn z �J� �;�;�;�J�Mt;oCwMn l�l;aC[�}�X ab_ �b�B� �;�; M�?�eY aC[CY V \ `baM| �MY n n Y V \il;aC[�de`;V aCX _ � �B� �;�b¡C�
�eY n sW`;V _ t�lbaC[/}�l;aClbu�Y �#� �;�b�C�J¢eqbn Y \ ubp�lbaC[�k�V X ] w;\ `;a��B� �b�;�M���'X V m�Y p;Y V �B� �;�b¡C��lbaC[�fJl;o
lbaC[�UWoClC�B� �b�;�M��_ `�aCl;m�YK`baCn p�l�Z Y sex z'£iY ] Y \ \ lbV X n p�m�X \ \ X aCq�Z V `bm�\ X aCq;n Y | gid'hr}�Y �C^?Y V |
X m�Y a;_ \ �BtC` srY �;Y V ��X \'l;a/l;aClbn pC\ X \'` Zr_ tCY�[CY qbV Y Y�_ `�sitCX ] t/_ tCY�Y �C^?Y V X m�Y a;_ lbn�V Y \ oCn _ \KlbV Y
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m�`M[CY n | [CY ^�Y aC[CY ab_ zW}�`M[CY n�[CY ^�Y aC[CY aC] Y'X a�n l;aC[M| lb_ m�`b\ ^CtCY V YiX ab_ Y V lb] _ X `ba!] l;a!uCX lb\WV Y \ oCn _ \
_ V Y m�Y aC[C`boC\ n p;z�hW`;aC\ X [CY V�_ sr`'gidKhr}�\ �C`;aCYrX a�sitCX ] t�_ tCYilb_ m�`b\ ^CtCY V YrV Y \ ^?`;aC[C\�\ _ V `;aCqbn p
_ `Kl;aC`bm�l;n X Y \WX a!n lbaC[!\ oCV Z l;] Y'\ _ l _ Yi�CX lKl;\ \ `M] X lb_ Y [�lbaC`;m�lbn X Y \�X a!\ oCV Z l;] Y��?oM�MY \ �?lbaC[�`baCY
X a�sitCX ] t!_ tCY'lb_ m�`b\ ^CtCY V YetCl;\rlba�X a;_ Y V aCl;n?�blbV X l;uCX n X _ p�_ tClb_i` �;Y V sitCY n m�\rlba;p�\ X qbaCl;n?Z V `bm
_ tCY�n l;aC[�\ oCV Z l;] Ybz�k#�C^?Y V X m�Y a;_ \esiX _ t�_ tCY \ Y�_ sW`�gidKhr}�\'sW`;oCn [�n Y lb[�_ `�] `ba;_ V lb[CX ] _ `bV p
] `;aC] n oC\ X `;aC\�l;u?`;oM_�_ tCY�X m�^?`;V _ lbaC] Y�`bZ'^CV `;^?Y V n p�X aCX _ X lbn X � X aCq�\ `bX nim�`bX \ _ oCV Y�X a�Z `bV Y ] l;\ _
\ X mKoCn lb_ X `baC\ �rlbu�`boM_!_ tCY�[CY qbV Y Y�_ `/sitCX ] t�[CY Z `bV Y \ _ l _ X `;a�lby�Y ] _ \!] n X m�l _ Yb�rlbaC[�^?Y V tClb^C\
Y �;Y a�lbu�`boM_�_ tCY�aCY Y [�Z `;V�l/V Y lbn X \ _ X ]!_ V Y l _ m�Y ab_!`bZ'n lbaC[�\ oCV Z l;] Y�^CV `M] Y \ \ Y \!X a�] n X m�l _ Y
\ X mKoCn lb_ X `baC\ z
{rtCY'[CY q;V Y Y'_ `KsitCX ] t!_ tCY'lb_ m�`b\ ^CtCY V YeV Y \ ^?`;aC[C\r_ `�lbaC`;m�lbn X Y \WX a�n lbaC[�\ oCV Z lb] Y'\ _ l _ Yb�

^ClbV _ X ] oCn lbV n p/l _�tC`boCV n p/_ `�m�`;ab_ tCn p�_ X m�Y \ ] l;n Y \ �#X \KtCY V Y l Z _ Y VKn `M`;\ Y n p/V Y Z Y V V Y [/_ `�l;\'_ tCY
� n l;aC[M| lb_ m�`b\ ^CtCY V Y�] `;oC^Cn X aCq�\ _ V Y aCqb_ t��Mz�hW`;oC^Cn X aCq�\ _ V Y aCqb_ t.X \�aC` _�Y l;\ p�_ `��MoClba;_ X Z pbz
� _KX \'aC`b_KY �C^Cn X ] X _ n p�^CV Y \ ] V X u?Y [/`;V'^ClbV l;m�Y _ Y V X � Y [��BX _KX \'V l _ tCY V'l�aCY _KV Y \ oCn _K` Zr] `;m�^Cn Y �
X ab_ Y V lb] _ X `baC\Ju?Y _ srY Y aKa;oCm�Y V `boC\J] `bm�^Cn Y �e^CV `M] Y \ \B^ClbV l;m�Y _ Y V X � lb_ X `baC\�X ae_ tCY#gidKhr}�� \ oC] t
lb\i_ tC`b\ Y'Z `;ViY �blb^�` _ V l;aC\ ^CX V l _ X `;a��?u?`;oCaC[ClbV p�n l p;Y Vi[CY �;Y n `;^Cm�Y a;_ �JlbaC[�m�`;X \ _e] `;ab�;Y ] _ X `;a�z
{rtCY�q;V Y lb_'m�l � `bV X _ p�` Zrgid'hr}�n l;aC[M| lb_ m�`b\ ^CtCY V YKX a;_ Y V l;] _ X `;a�\ _ oC[CX Y \'lb^C^�Y l;Vi_ `!_ lbwbY�l
qbX �;Y a!m�`M[CY n � \WX m�^Cn X ] X _W] `;oC^Cn X aCqK\ _ V Y aCqb_ t!`;a�Z l;X _ t��MaC`b_rlb[C[CV Y \ \ X aCq�Y X _ tCY VWX _ \WV Y lbn X \ m)`;V
tC` s)X _'] `bm�^Cl;V Y \esiX _ t�_ tCl _KX a/` _ tCY V'm�`M[CY n \ z�{rtCX \'X \el;V qboCl;uCn p�l�m�l � `;Ve[CY �?] X Y aC] p/X a
_ tCY'] oCV V Y ab_'\ _ l _ Y'`bZB_ tCY'\ ] X Y aC] Y zi�MX m�oCn l _ Y [!] `boC^Cn X aCq�\ _ V Y aCqb_ t�] n Y lbV n p�tClb\il�[C`bm�X aCl;ab_
X m�^Clb] _�`;a�_ tCYi] `baC] n oC\ X `baC\WV Y l;] tCY [!X a�gidKhr}�n l;aC[�X m�^Clb] _�\ _ oC[CX Y \ z�{rtCYi�MoClba;_ X �?] lb_ X `ba
lbaC[![C`M] oCm�Y ab_ lb_ X `ba�`bZ�_ tCYi] `boC^Cn X aCqK\ _ V Y aCqb_ t�l;] V `;\ \WlKuCV `bl;[�V lbaCq;Yi` ZBm�`M[CY n \#sr`boCn [!u?Y
�blbn oCl;uCn Y �?X Z�`baCn p�_ `�\ Y V �;YKl;\il�Z V l;m�Y'`bZ#V Y Z Y V Y aC] YKsitCY a�X a;_ Y V ^CV Y _ X aCq�_ tCYKY �C^?Y V X m�Y a;_ lbn
V Y \ oCn _ \i` Z#l;abp�^Cl;V _ X ] oCn l;VWm�`M[CY n z
g [C`M] oCm�Y a;_ l _ X `;a�` ZWn lbaC[M| l _ m�`;\ ^CtCY V YK] `;oC^Cn X aCq�\ _ V Y aCq _ t�X \eX aC[CY Y [�_ tCY�qb`;lbnB`bZ#_ tCY

^CV Y \ Y ab_/^CV ` � Y ] _ �KY a;_ X _ n Y [ defBgih jk v Z `bV�den `;uClbn'fJl;aC[M| gW_ m�`;\ ^CtCY V Y�hW`boC^Cn X aCq�k#�M^�Y V X |
m�Y a;_ x z�defBgih jk�siX n n;aC`b_�u?YWl;uCn Y�_ `elb[C[CV Y \ \B_ tCY�� 	 
��  � �.` Z�\ X mKoCn lb_ Y [K] `boC^Cn X aCqe\ _ V Y aCqb_ t��
\ X aC] Y�l;qbl;X a��B[CX V Y ] _Km�Y lb\ oCV Y m�Y a;_ \K` Zin lbaC[M| l _ m�`;\ ^CtCY V Y�X ab_ Y V lb] _ X `ba/lb_Kn lbV q;Y�\ ] lbn Y \KlbV Y
aC` _!l �blbX n l;uCn Y z�defBgih/jk siX n n �WtC` sWY �;Y V �i\ tC` s _ tCY�Y �M_ Y a;_!_ `�sitCX ] t�] `;oC^Cn X aCq�\ _ V Y aCq _ t
�blbV X Y \#u�Y _ sWY Y a!m�`M[CY n \ �;lbaC[�X _#siX n nClbn n ` s�X aC[CX �CX [CoClbnCm�`M[CY n \B_ `'u�Yr] tCl;V lb] _ Y V X � Y [�l;\�tCl �;|
X aCq�l�V Y n l _ X �;Y n p�\ _ V `baCqC�BX a;_ Y V m�Y [CX l _ Yb�J`;VesWY lbw�] `boC^Cn X aCqC��Z `;V'n l _ Y VeoC\ Y�X a/X a;_ Y V ^CV Y _ X aCq
�blbV X `;oC\iV Y \ oCn _ \e`buM_ l;X aCY [�siX _ t�_ tC`;\ YKm�`M[CY n \ ze{rtCY�V lbaCq;YK` ZW] `;oC^Cn X aCq�\ _ V Y aCq _ tC\'oCaC] ` �M|
Y V Y [�ubp�defBgih jk�siX n n�\ Y V �;Ye_ `��;oCl;ab_ X Z p!_ tCYeoCaC] Y V _ lbX a;_ p�X aCtCY V Y ab_iX a!`;oCVWoCaC[CY V \ _ l;aC[CX aCq
` Z#n l;aC[M| lb_ m�`b\ ^CtCY V Ye] `boC^Cn X aCq�l;aC[�`;oCVrlbuCX n X _ p�_ `�m�`M[CY n�X _ z
defBgih/jk�X \el�uCV `bl;[�Z `;n n ` sr| `;a�_ `!_ tCYKZ `boCV | m�`M[CY n#X ab_ Y V ] `;m�^ClbV X \ `;a�\ _ oC[Mp/` Z��'`b\ _ Y V

Y _elbn z v   ���; ;x �CtCY V Y lbZ _ Y ViV Y Z Y V V Y [�_ `�l;\����M ;z�{rtCX \i\ _ oC[Mp�X \raC` s uCV X Y �Cp�\ oCm�m�l;V X � Y [�z

��� �������������?�! '��"$#&%e�� ���'�()��"�)�*,+M�W��)-���J�!(/.e����� 0C�W�
���; �[CY \ ] V X u�Y \Kl�a;oCm�Y V X ] l;n�Y �C^?Y V X m�Y a;_�^?Y V Z `bV m�Y [/u;p�Z `;oCV'gidKhr}�m�`M[CY n X aCq�qbV `;oC^C\ c
_ tCY�£ig'�Mg �MY l;\ `baCl;n | _ `b| � ab_ Y V lbaCaMoClbn�1�V Y [CX ] _ X `ba21�V ` � Y ] _ v £e�3� 1�1WxegidKhr}��B_ tCY�hWY ab_ Y V

 



Z `bV�¢e] Y l;aM| fBlbaC[M| gW_ m�`b\ ^CtCY V Y��;_ oC[CX Y \ v hr¢efJg'xKgidKhr}��#_ tCY�£el _ X `;aClbnrhWY ab_ Y V�Z `bV�gW_ |
m�`b\ ^CtCY V X ]��iY \ Y lbV ] t�hW`;m�mKoCaCX _ p�hWn X m�lb_ Y'}�`M[CY n��WY V \ X `;a���] `boC^Cn Y [!_ `�_ tCY'UrX `b\ ^CtCY V Y |
gW_ m�`b\ ^CtCY V Y�{BV l;aC\ Z Y V��M] tCY m�Y v hrhr}����bUWg�{i�Cx �rlbaC[�_ tCY��il;[Cn Y p�hWY ab_ V Yb�'}�Y _�¢i��] Y
gid'hr} v �elb[Cg'}��Mx z
	#X qboCV Y��K[CY \ ] V X u�Y \i_ tCY'_ sW`�^ClbV _ \e` Z#_ tCY�Y �C^?Y V X m�Y a;_ z�� a�_ tCY��?V \ _
^ClbV _ �J_ tCY�gidKhr}��JZ oCn n p�] `;oC^Cn Y [�_ `�X _ \e` sia/n l;aC[�\ oCV Z l;] Y�m�`M[CY n v f#�C}�xeuCoM_'Z `bV ] Y [/u;p
^CV Y \ ] V X u?Y [�\ Y l�\ oCV Z l;] Ye_ Y m�^?Y V l _ oCV Y \ v �C�M{r\ x �?sWl;\iV oCa�` �;Y V
�boCn pbz�gW_eY l;] t�_ X m�Ye\ _ Y ^�X a
_ tCX \'\ X mKoCn lb_ X `ba v tCY V Y l Z _ Y V'n l;u?Y n Y [/\ X mKoCn lb_ X `ba�� �JZ `bV � siV X _ Y �Mx �J_ tCY��blbn oCY \'` Zrlbn n�n lbaC[
\ oCV Z lb] Y�^CV `bq;aC`b\ _ X ]K�bl;V X lbuCn Y \ilb_'Y �;Y V p/qbV X [�] Y n nBsWY V Y�V Y ] `;V [CY [/X a;_ `!l�\ ^?Y ] X l;n#[Cl _ l �?n Y z
{rtCYeV Y ] `bV [CY [!^CV `;qbaC`;\ _ X ]r�bl;V X lbuCn Y \�X aC] n oC[CYi\ `;X n?m�`bX \ _ oCV Yi] `ba;_ Y a;_ \rl _rl;n nC�;Y V _ X ] lbn�n Y �;Y n \ �
_ Y m�^�Y V lb_ oCV Y \rl _ilbn n?�;Y V _ X ] lbnJn Y �;Y n \ �C] l;aC`b^;p!X a;_ Y V ] Y ^M_ X `;a!V Y \ Y V �;`;X Vr] `;ab_ Y ab_ �?lbaC[!�bl;V X `boC\
�blbV X l;uCn Y \B] tCl;V lb] _ Y V X � X aCqi\ aC` s'�MX Z?\ aC` s�X \B^CV Y \ Y a;_ z�{rtCYW`;aCY | m�`ba;_ tKY �M^�Y V X m�Y ab_#sWl;\B_ tCY a
V Y ^�Y lb_ Y [���em�`bV YW_ X m�Y \ �;oC\ X aCq���e[CX y�Y V Y a;_W\ Y _ \W` ZJl _ m�`;\ ^CtCY V X ]rl;aC[�n l;aC[�\ oCV Z l;] YiX aCX _ X l;n
] `;aC[CX _ X `baC\ �#_ `�`;uM_ lbX a�l;a�Y aC\ Y m�uCn Y!` Z'� ��`;aCY | m�`ba;_ t v �boCn pCxK\ X mKoCn lb_ X `baC\ v \ X m�oCn l _ X `;aC\
� � | � � �Mx z�{rtCYK^CV `bq;aC`b\ _ X ]e�bl;V X lbuCn Y \ �CtC` srY �;Y V �?sWY V YK`baCn p�V Y ] `bV [CY [�[CoCV X aCq!�MX mKoCn lb_ X `ba
� �bz
{rtCY�\ Y ] `baC[�^ClbV _K` ZW_ tCY�Y �C^?Y V X m�Y a;_'] `baC\ X \ _ Y [/`bZWl;aC` _ tCY V�� �b| m�Y mKu�Y VeY aC\ Y m�uCn Y�`bZ

`baCY | m�`;ab_ t v �boCn p?x�\ X m�oCn l _ X `;aC\ �MoC\ X aCq�_ tCY'\ lbm�Y'^CV Y \ ] V X u?Y [��C�M{r\ zWgiq;lbX a��C_ tCYeY aC\ Y m�uCn Y
m�Y m�u?Y V \'oC\ Y [�[CX y�Y V Y a;_Klb_ m�`b\ ^CtCY V X ]�X aCX _ X l;nB] `baC[CX _ X `;aC\ z!gW_�Y �;Y V p/_ X m�Y�\ _ Y ^�` ZrY �;Y V p
\ X mKoCn lb_ X `ba��b_ tCYeoC^?[Clb_ Y [��blbn oCY \�`bZJl;n nCn l;aC[�\ oCV Z lb] Yi^CV `;qbaC`;\ _ X ]r�blbV X l;uCn Y \#srY V Ye[CX \ ] l;V [CY [
lbaC[�_ tCY a�V Y ^Cn lb] Y [�u;p�_ tCYK] `bV V Y \ ^?`;aC[CX aCq��bl;n oCY \iZ `;Vi_ tCl _e_ X m�YK\ _ Y ^�Z V `bm�_ tCY�[Cl _ l$�?n Y
siV X _ _ Y a�X a/�MX mKoCn lb_ X `ba�� �bzK{rt;oC\ �BX a�_ tCX \eY aC\ Y mKuCn Yb�Jlbn nBm�Y mKu�Y Ve\ X m�oCn l _ X `;aC\ v \ X m�oCn l |
_ X `baC\��'� | �'� �C��sitCY V Y��)[CY aC`b_ Y \ � V Y lb[��MxisWY V Y�Z `bV ] Y [�_ `�m�lbX a;_ lbX a�^CV Y ] X \ Y n p�_ tCY�\ lbm�Y
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of the land surface
prognostic variables

Write the values

into file X.

of the land surface
prognostic variables

Write the values

into file X.

Step forward the 

(Repeat without writing to obtain simulations W2-W16.)

PART 2:  RUN 16-MEMBER ENSEMBLE, WITH EACH MEMBER FORCED TO
MAINTAIN THE SAME TIME SERIES OF SURFACE PROGNOSTIC VARIABLES
(Simulations R1-R16).

PART 1:  ESTABLISH A TIME SERIES OF SURFACE CONDITIONS (Simulation W1).

TIME STEP n TIME STEP n+1

values of land surface
prognostic variables;
replace with values

file X
for time step n+1 from

values of land surface
prognostic variables;
replace with values
for time step n from
file X

Discard updated Discard updated

TIME STEP n TIME STEP n+1

coupled AGCM-LSM
Step forward the 

coupled AGCM-LSM
Step forward the 

coupled AGCM-LSM coupled AGCM-LSM
Step forward the 
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u?Y'\ X m�oCn l _ Y [?x �M_ tCY'Y �C^?Y V X m�Y a;_iX \r[CY \ X qbaCY [!siX _ t!_ V l;] _ l;uCX n X _ p!X a�m�X aC[�z
giaC`b_ tCY VBX \ \ oCY#_ `r] `baC\ X [CY VJX \�_ tCY�lbm�`;oCab_B`bZC`boM_ ^CoM_B[Clb_ lrV Y �;oCY \ _ Y [�ubpe_ tCY�^CV ` � Y ] _ z�� a

���; M�Cm�`M[CY n X aCqKqbV `;oC^C\r^CV ` �CX [CY [�[Cl;X n p!^CV Y ] X ^CX _ l _ X `;a!lbaC[�Y �blb^�`bV lb_ X `ba �?Y n [C\WZ `;VrY l;] t�� |
m�`ba;_ t�\ X mKoCn lb_ X `ba��;lK�;oCX _ Yim�lbaCl;qbY lbuCn Yrl;m�`boCa;_W` ZJ[Clb_ le_ tClb_�sWl;\�\ oM�!] X Y ab_W_ `K^CV `M[CoC] Yb�
Z `bVJY �Ml;m�^Cn Y � _ tCY �����blbn oCY \JX a�	#X qCz �Mz#�elb_ lrV Y �;oCX V Y m�Y a;_ \JZ `bVBd'fJgih jk�siX n n;u?Y�Y �M^Cl;aC[CY [��
uCoM_raC` _rY �C] Y \ \ X �;Y n p;z!1�V ` �MX \ X `;a�`bZJ\ oCuM| [ClbX n p�[Clb_ l'siX n nCaC`b_Wu�YiV Y �;oCX V Y [!X a�`;V [CY V�_ `Kl �;`;X [
` �;Y V sitCY n m�X aCqK_ tCY'^Cl _ X Y aC] Y'`bZB_ tCYegidKhr} m�`M[CY n Y V \rlbaC[!_ tCY'] lb^Cl;uCX n X _ X Y \W`bZB_ tC`b\ YesitC`
siX n n�u?Y'^CV `M] Y \ \ X aCq�X _ z

	 �.- "/%'&�+ � %'�!��
��%'&���+ %��

k�lb] t�gidKhr}�^ClbV _ X ] X ^Cl _ X aCq�X a�_ tCY�Y �C^?Y V X m�Y a;_isiX n nBq;Y aCY V l _ YK_ tCV Y Y!� �b| m�Y mKu�Y ViY aC\ Y m�|
uCn Y \e`bZ �b| m�`;ab_ t�\ X mKoCn lb_ X `baC\ z v ge^C^CV `bl;] tCY \eZ `bVeqbY aCY V lb_ X aCq�_ tCY�Y aC\ Y mKuCn Y�m�Y m�u?Y V \elbV Y
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{Bl;uCn YK�;c�UrV X Y Z#\ oCm�m�lbV p�` Z�d'fJgih jk�Y aC\ Y m�uCn Y \ z

[CX \ ] oC\ \ Y [�X a!\ Y ] _ X `ba��Mz  ;z x,� a�h!10A�_ Y V m�\ �M_ tCX \WX \WY �;oCX �bl;n Y a;_W_ `�l!�   | p;Y lbVrgid'hr} \ X m�oM|
n l _ X `;a�z
gi[Cl;^M_ X aCqK_ tCYe_ Y V m�X aC`;n `bqbp�` Z����M ;�M_ tCYe_ tCV Y YeY aC\ Y m�uCn Y \ilbV Y'V Y Z Y V V Y [�_ `�tCY V Yel;\W_ tCY

� v Z `bV � siV X _ Y�\ _ lb_ Y \ �Mx ��� v Z `;V � V Y lb[K\ _ lb_ Y \ �Mx �;lbaC[�� v Z `bV � V Y lb[�\ n ` s�\ _ l _ Y \ �;xBY aC\ Y mKuCn Y \ z
{BlbuCn Y���lbaC[/Y aC\ oCX aCq�[CX \ ] oC\ \ X `ba�\ oCm�m�lbV X � Y \e_ tCY�\ X m�X n l;V X _ X Y \il;aC[/[CX y�Y V Y aC] Y \Ku?Y _ srY Y a
_ tCYe_ tCV Y Y'Y aC\ Y m�uCn Y \ c

� �3� 	 ��B � 	 �DC � � � � � � � E�$.k�aC\ Y mKuCn Y�� X \�_ tCY�m�`b\ _!\ _ V l;X qbt;_ Z `bV srlbV [�`bZe_ tCY�_ tCV Y Y
Y aC\ Y mKuCn Y \ �B\ X aC] Y�X _'Y \ \ Y ab_ X l;n n p�X ab�;`;n �;Y \'V oCaCaCX aCq�_ tCY�gidKhr}�X a�_ tCYKsWl p�X _'X \
aC`bV m�l;n n p�V oCa�z�{rtCY'`baCn p![CX yJY V Y aC] Y'X \WX a�_ tCYesiV X _ X aCqK`bZB\ _ lb_ Yi�blbV X l;uCn Y \r[CoCV X aCq
`baCYK` Z#_ tCY�� ��\ X mKoCn lb_ X `baC\ z�{rtCYKl;^C^CV `bl;] t�X \rY �;oCX �bl;n Y a;_r_ `�_ tClb_i\ tC` sia�X a!_ tCY
_ `b^�tCl;n Z#`bZ 	#X qMze�;z�� a�`;aCY'`bZ#_ tCY'\ X m�oCn l _ X `;aC\ �?] tC`b\ Y a�V lbaC[C`;m�n p�uCoM_eV Y Z Y V V Y [
_ `�tCY V YKlb\ � � � �KZ `;Vr] `ba;�;Y aCX Y aC] Yb�?_ tCYe�blbn oCY'`bZ#Y �;Y V p�n lbaC[�\ oCV Z l;] YK\ _ l _ Y'�blbV X |
lbuCn YKX \isiV X _ _ Y a�_ `!l!\ ^?Y ] X l;nB[Cl _ l$�?n YKlb_eY �;Y V p�_ X m�Y'\ _ Y ^�z v �i` s _ tCX \iX \e[C`baCYb�
lbaC[�sitCl _eZ `;V m�l _e_ `�oC\ Y �JsiX n nBu?Y�oC^�_ `�_ tCY�X aC[CX �CX [CoClbnBgidKhr}�qbV `;oC^�z x/{rtCX \
\ ^?Y ] X l;nB[Cl _ l$�?n Y'X \itCY V Y lbZ _ Y VeV Y Z Y V V Y [�_ `�l;\�� � �M{Bg�{rkW�?z�� � �M{Bg�{rkW��_ t;oC\
X aC] n oC[CY \rq;n `buCl;n��?Y n [C\i`bZ#lbn nJ\ `bX nJm�`bX \ _ oCV Y'] `;ab_ Y ab_ \ ��l;n n�\ `bX n�_ Y m�^?Y V l _ oCV Y \rl;aC[
Z V Y Y � Y � _ tCl s \ _ lb_ Y \ �Jlbn nJ] lbaC`;^bp�X ab_ Y V ] Y ^M_ X `ba�V Y \ Y V �;`;X Vi] `ba;_ Y a;_ \elbaC[�_ Y m�^�Y V lb|
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_ oCV Y \ �Bl;aC[�l;n nB\ aC` s)\ _ l _ Y��blbV X l;uCn Y \
�

`baCY�q;n `buCl;n-�?Y n [/^?Y Ve\ _ lb_ YK�blbV X l;uCn YK^?Y V
_ X m�Ye\ _ Y ^�z

� �3� 	 ��B � 	 � C � � ��	 �  � 	 � ��� E�$#{rtCYelb^C^CV `;lb] t!oC\ Y [�Z `bV#_ tCX \WY aC\ Y mKuCn YiX \�\ tC` sia!X a�_ tCY
u?`b_ _ `bm
tCl;n ZB`bZ 	#X qCzW�;z�gW_iY �;Y V p!_ X m�Yi\ _ Y ^�X a�Y l;] t�` ZB_ tCY�� ��\ X m�oCn l _ X `;aC\ �;_ tCY
oC^?[Clb_ Y [/�bl;n oCY \K` Zilbn n�n lbaC[�\ oCV Z lb] Y�\ _ lb_ Y��blbV X l;uCn Y \KlbV Y � _ tCV ` sia�l sWl p��

�

l;n n
n lbaC[/\ oCV Z l;] Y!\ _ l _ Y��blbV X l;uCn Y \'lbV Y�V Y \ Y _K_ `��bl;n oCY \KV Y l;[/X a�Z V `;m � � �M{Bg#{rkW�?z
{rtCY�l;^C^CV `bl;] t�oC\ Y [�Z `bV'V Y l;[CX aCq!X a�_ tCY�[Clb_ l�lbaC[�V Y \ Y _ _ X aCq!_ tCY��blbV X l;uCn Y \isiX n n
u?Y�gid'hr}�| \ ^�Y ] X �?] �#lbaC[/Y lb] t�gid'hr}~q;V `boC^�siX n n#aCY Y [�_ `�[CY �;Y n `;^�_ tCY X Ve` sia
\ _ V l _ Y q p;z�{rtCY�Y aC[�V Y \ oCn _'`bZ�_ tCY�V Y \ Y _ _ X aCqC��_ tC`;oCqbt��BmKoC\ _Ku?Y�l�\ Y _K`bZW\ X �;_ Y Y a
\ X mKoCn lb_ X `baC\r_ tClb_'tCl �;YK_ tCY�\ l;m�Y'_ X m�Y | �bl;V pMX aCq!n lbaC[�\ oCV Z l;] Y�u�`boCaC[Cl;V p�] `;aC[CX |
_ X `ba�z!� Z�\ X mKoCn lb_ X `ba�� �KX a�Y aC\ Y m�uCn Y
� v _ tCY'\ X mKoCn lb_ X `ba�_ tClb_rsiV `b_ Y'[Cl _ l�X a;_ `
� � �M{Bg#{rkW�CxW^CV `M[CoC] Y [�lK�;Y V p!sWY _i\ `bX n�X a!\ `boM_ tCY V a�	?V lbaC] Ye`ba��boCn p� ;�;�M_ tCY a
_ tCYilb_ m�`b\ ^CtCY V YiX a!Y �;Y V p!\ X mKoCn lb_ X `ba�` ZBY aC\ Y mKuCn Y
�.\ tC`boCn [�Z Y Y n?_ tCYi\ l;m�Yr�;Y V p
sWY _e\ `bX nJX a!\ `;oM_ tCY V a�	?V l;aC] Y'`;a��boCn p� b�Mz

� �3� 	 ��B � 	 � C � � ��	 �  � 	 � ��� E�$.k�aC\ Y mKuCn Y���tCl;\�_ tCY�\ l;m�Y�[CY \ X q;a�lb\!Y aC\ Y mKuCn Y��'�Y �C] Y ^M_'Z `bV'`baCYK_ tCX aCqCceX a�Y aC\ Y mKuCn Y��?�JaC`b_'lbn n#` Z�_ tCY�n l;aC[�\ _ l _ YK�bl;V X lbuCn Y \elbV Y
V Y \ Y _�siX _ t/�blbn oCY \'Z V `;m � � �M{Bg�{rkW��[CoCV X aCq�_ tCY!] `;oCV \ Y!`bZr_ tCY!\ X mKoCn lb_ X `baC\ z
�M`bm�Y�`bZ�_ tCYK�blbV X l;uCn Y \el;V Y�lbn n ` srY [�_ `�Y �;`;n �;YKZ V Y Y n p;�Jl;\i_ tCY p�[CX [�X a�Y aC\ Y m�uCn Y
� z � aKY aC\ Y mKuCn Yr�?� _ tCY� ��� ���blbV X l;uCn Y \�_ `iu�Y�V Y \ Y _#l;V Y#_ tCYW\ `bX n;m�`;X \ _ oCV Y#] `ba;_ Y a;_ \
lb\ \ `M] X l _ Y [�siX _ t�_ tCYiV `M`b_ X aCq'[CY ^M_ t!l;aC[!u?Y n ` s'z�� ZBl�m�`M[CY n?tCl;\WlK\ `;X n?m�`;X \ _ oCV Y
�blbV X l;uCn Y v \ xr] `bV V Y \ ^?`;aC[CX aCq�_ `!l![CY ^M_ t�`bZ �] m `bVen Y \ \iZ V `bm _ tCY�\ oCV Z lb] Y ��_ tCY a
_ tCX \��bl;V X lbuCn Yi\ tC`;oCn [!aC`b_ru?YeV Y \ Y _ zWgiq;lbX a��M_ tCYem�`b_ X �bl _ X `;a�Z `bV�_ tCX \rY �C^?Y V X m�Y a;_
X \r_ `!X \ `bn lb_ Y'lbaC[��;oCl;ab_ X Z p�_ tCYKX m�^Cl;] _e`bZ�l!V Y n lb_ X �;Y n p�^CV Y [CX ] _ l;uCn YK\ _ l _ Y v [CY Y ^
\ `bX n�m�`bX \ _ oCV Y xi`;a�_ tCY�Y �;`bn oM_ X `;a/` ZWsWY l _ tCY V z v �MY aC[/l;abp/�MoCY \ _ X `;aC\'V Y qbl;V [CX aCq
_ tCY�V Y \ Y _ _ X aCq�` ZK\ `bX nim�`;X \ _ oCV Y��blbV X l;uCn Y \�_ `�_ tCY�Y �M^�Y V X m�Y ab_�`;V qbl;aCX � Y V \ v \ Y Y
\ Y ] _ X `ba��;x z x
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�r� ������"�) *� ) 0M��*  i�?� �r�
{rtCY�\ ^Cl _ X l;n'V Y \ `bn oM_ X `;a.l;aC[._ tCY/_ X m�Y�\ _ Y ^ oC\ Y [�siX n n'aCY ] Y \ \ l;V X n p.�blbV p�lbm�`;aCqb\ _�_ tCY
gid'hr}�\ zWk�lb] t�qbV `;oC^�\ tC`;oCn [�oC\ Y'l�V Y \ `;n oM_ X `ba!_ tCl _eX \W_ pC^CX ] l;n?Z `;VW_ tCY X Vrm�`M[CY n z
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�C�M{)u�`boCaC[Cl;V p�] `;aC[CX _ X `baC\K\ tC`boCn [�] `bV V Y \ ^?`;aC[/_ ` �boCaCY | gioCq;oC\ _!� �b�;¡Mz v {rtCX \'p;Y l;V'srlb\
] tC`b\ Y a�u�Y ] lboC\ Y!aCY X _ tCY VKk�n�£eX �aC`�aC`;VKfJl�£eX �aCl�] `baC[CX _ X `;aC\'l;V Y�\ _ V `baCqCz x��'X y�Y V Y a;_��C�M{
[Cl _ l;\ Y _ \'lbV Y�l �blbX n l;uCn Y ��uCoM_'Z `bVe] `;aC\ X \ _ Y aC] pb�Bm�`M[CY n X aCq�q;V `boC^C\e\ tC`;oCn [�oC\ YK_ tCY�g'} � 1#|  
�C�M{�[Clb_ lb\ Y _eX Z�l _el;n nJ^?`;\ \ X uCn Y zi{rtCY,���; �\ _ oC[Mpb�Jubp�_ tCY'srl pb�J\ oCqbq;Y \ _ \i_ tCl _e_ tCY'X m�^Cl;] _
` Z��C�M{r\i`;a�[CY V X �;Y [�� � �bl;n oCY \iX \r\ m�lbn n z

�r� � +M�e� �?� �!* � �J�B�?� �W��� �	����03)�(���* ) � )�(���) ��0

{rtCYem�Y mKu�Y V \W`bZBlba�gid'hr} Y aC\ Y m�uCn Yi_ pM^CX ] lbn n p�[CX yJY VW`;aCn p�X a�_ tCY X VWX aCX _ X l;nClb_ m�`b\ ^CtCY V X ]
lbaC[!n l;aC[�\ oCV Z lb] Ye] `;aC[CX _ X `baC\ z#{rtCYel;^C^CV `bl;] t�Z `bVWlb\ \ X q;aCX aCqe_ tCYeX aCX _ X lbnC] `baC[CX _ X `;aC\�] lbaCaC`b_
u?Y�\ ^�Y ] X �?Y [/u;p/d'fJgih�jkr�#[C`bX aCq�\ `!sr`boCn [/oCaC[C`boCuM_ Y [Cn p�m�l;wbYK_ tCY�^CV ` � Y ] _'_ `M`�] `;m�^Cn X |
] lb_ Y [�Z `bVi\ `;m�YKqbV `;oC^C\il;aC[�sr`boCn [�_ tCY V Y u;p��;oCY n nB^ClbV _ X ] X ^Cl _ X `;a�zr{rtCYK`baCn p�V Y �;oCX V Y m�Y a;_
defBgih jk�] l;a�X m�^?`;\ YiX \W_ tCl _r_ tCYeX aCX _ X l;nC] `baC[CX _ X `;aC\Wu?YeZ oCn n p�] `baC\ X \ _ Y ab_rsiX _ t!_ tCYegidKhr}
u?Y X aCq�oC\ Y [�z�{rtCY p�\ tC`;oCn [�aC`b_ �MZ `;VrY �Clbm�^Cn Yb�?u?Y'X m�^?`;V _ Y [!Z V `bm \ `;m�Ye`b_ tCY Vim�`M[CY n z
�MY �;Y V lbnBlb^C^CV `;lb] tCY \WZ `;VrX aCX _ X lbn X � X aCq'n lbaC[�lbaC[�l _ m�`;\ ^CtCY V Y'\ _ l _ Y \r] lba�u?Y'] `;aC\ X [CY V Y [��

_ tCY p�lbV Yin X \ _ Y [�X a�`bV [CY V#`bZ�^CV Y Z Y V Y aC] Yiu�Y n ` s'z v {rtCl _WX \ �;l;^C^CV `bl;] t v l;x#X \#^CV Y Z Y V V Y [�m�`b\ _ z x
{rtCY'wbY p�X \W_ `�^CV `M[CoC] Y'\ Y _ \i`bZ#X aCX _ X lbn�] `;aC[CX _ X `baC\W_ tCl _i\ l;m�^Cn Yi_ tCYeZ oCn n�V l;aCqbY'`bZ#^?`;\ \ X uCn Y
n lbaC[�lbaC[�l _ m�`;\ ^CtCY V Y�\ _ l _ Y \ z�� aCX _ X l;nJn l;aC[�] `baC[CX _ X `;aC\iu�Y _ sWY Y a/Y aC\ Y mKuCn Y�m�Y m�u?Y V \ �?Z `;V
Y �Clbm�^Cn Yb�?\ tC`;oCn [�aC` _eu�Y'l;n n ` sWY [!_ `!u?YKlbV _ X �?] X lbn n p!\ X m�X n lbV �?lb\i] lba�tCl;^C^?Y a�_ tCV `;oCqbt�_ tCY
] `;m�m�`baCn p�oC\ Y [/l;^C^CV `bl;] t v Y x z � Zil�q;V `boC^/tCl;\'l;a/lbn _ Y V aCl _ X �;Y�lb^C^CV `;lb] t�_ `�^CV `M[CoC] X aCq
lb] ] Y ^M_ lbuCn Y�X aCX _ X l;nW] `baC[CX _ X `;aC\ �W_ tCY�`bV q;lbaCX � Y V \�`bZe_ tCY�Y �C^?Y V X m�Y a;_�sr`boCn [�u?Y�tClb^C^;p�_ `
] `;aC\ X [CY V'X _ zKhW`;ab_ l;] _'_ tCY�Y �C^?Y V X m�Y a;_'`;V qbl;aCX � Y V \ v \ Y Y�\ Y ] _ X `ba �;xrsiX _ t�l�[CY \ ] V X ^M_ X `ba�`bZ
_ tCY'lb^C^CV `;lb] t�z

v l;x#�M`bm�YWqbV `;oC^C\Bm�l pKtCl �;Yrl �blbX n l;uCn Y#l;aKl;V ] tCX �;Y [�\ Y V X Y \#` ZB� �e`bVBm�`;V Y�^Cl;V lbn n Y n;m�oCn _ X |
[CY ] lb[CYige} � 1#| _ pC^?Yi\ X mKoCn lb_ X `baC\ v X z Y z �;\ X m�oCn l _ X `;aC\BoC\ X aCq'�C�M{r\�^CV Y \ ] V X u�Y [�Z V `bm
`buC\ Y V �bl _ X `;aC\ xJZ V `;m sitCX ] t�_ `'Y �M_ V lb] _i� �'[CX yJY V Y ab_W\ Y _ \W` ZJn lbaC[�l;aC[�l _ m�`;\ ^CtCY V Y
\ _ l _ Y \�Z `bV��boCaCY'�b��� �;�b¡Cz#{rtCY \ Ye\ _ lb_ Y \W] lba!u?YioC\ Y [�_ `KX aCX _ X lbn X � Y�_ tCY�� �#�'�Ml;aC[
��Y aC\ Y m�uCn Y \ z�� ZJ[Cl;X n p�[Cl _ l'Z V `;m _ tCY'� ���.^Cl;V lbn n Y nCge} � 1#| _ pC^?Ye\ X m�oCn l _ X `;aC\#lbV Y
lbV ] tCX �;Y [��b_ tCY a�X aKY yJY ] _#Y aC\ Y m�uCn Y �~X \Bl;n V Y l;[Mp'l;n m�`b\ _ �?aCX \ tCY [��M`baCn pK`baCYWm�`;V Y
\ X mKoCn lb_ X `ba

�

_ tCYK`baCY'_ tCl _rsiV X _ Y \r_ tCYe_ X m�Ye\ _ Y ^�X aMZ `bV m�lb_ X `ba�_ `!� � �M{Bg�{rkW�
�

aCY Y [C\i_ `�u�Y'^?Y V Z `bV m�Y [!Z `bVW_ tClb_iY aC\ Y mKuCn Ybz

v u?x!� Z#_ tCYeaMoCmKu�Y Vi` Z#lbV ] tCX �;Y [�m�oCn _ X [CY ] lb[CY'ge} � 1#| _ pC^?Y'\ X m�oCn l _ X `;aC\WX \rn Y \ \W_ tCl;a�� �
uCoM_'qbV Y l _ Y Vi_ tClba��b��_ tCY p�] lba�\ _ X n nBu?Y�oC\ Y [��Blb\en `;aCq�l;\i_ tCY'p;Y lbV \eZ V `bm sitCX ] t
_ tCY��boCaCY��!n lbaC[�l;aC[�l _ m�`;\ ^CtCY V Y!\ _ l _ Y \Kl;V Y!Y �M_ V lb] _ Y [�u?Y n `baCq�_ `�_ tCY!\ Y _�`bZ
� �MoCX Y \ ] Y a;_ ��p;Y l;V \ v X z Y z �Mp;Y lbV \rsiX _ t!n X _ _ n Yik�nJ£iX �aC`K`;VrfJl�£eX �aCl�\ X qbaCl;n x z 	?`;V�_ tCY
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£iX aC`��/lbaC`;m�lbn p�tCl;\�l;a�lbuC\ `;n oM_ Y��blbn oCY�n Y \ \�_ tCl;a �Cz �Z `bV�_ tCY�_ tCV Y Y�m�`ba;_ tC\
^CV Y ] Y [CX aCqK_ tCYeX aCX _ X l;n X � lb_ X `ba�[Cl _ Ybz�gi\rlba!Y �Ml;m�^Cn Y �C\ oC^C^?`;\ Yel�qbV `;oC^!] lba![CV l s
Z V `bm Z `boCVKlbV ] tCX �;Y [�^Cl;V lbn n Y n#g'} � 1 \ X m�oCn l _ X `;aC\ z�k#�M_ V lb] _ X aCq�V Y \ _ l;V _,�?n Y \'Z `;V
�boCaCY��K`bZr� �M�b�M�J� �;�b�M�B� �;���C�?l;aC[/� �;�b¡�Z V `bm�Y l;] t�`bZ#_ tCYK¡�\ X m�oCn l _ X `;aC\WsW`;oCn [
qbX �;Y'l�_ ` _ l;n�`bZW� ��\ Y _ \i`bZ#X aCX _ X lbn�\ _ l _ Y \WZ `;VW_ tCY'Y �C^?Y V X m�Y a;_ z

v ] xWg�m�`bV Yi_ V l;] _ l;uCn Yil;^C^CV `bl;] t�Z `;VWm�l;abp!q;V `boC^C\WsiX n n?u?Ye_ `Kl;] ] Y \ \iV Y \ _ l;V _!�?n Y \ v X aCX |
_ X lbnC] `baC[CX _ X `;aC\ xJZ V `;m l'^CV Y Y �CX \ _ X aCq,�  � � � 	�� ����p;Y lbV�\ X m�oCn l _ X `;a�z � a!^ClbV _ X ] oCn lbV �
X ZJ\ oC] t!lK\ X mKoCn lb_ X `ba�Y �MX \ _ \WX a�sitCX ] t��C�M{r\W[C`KaC` _W�blbV p�Z V `;m p;Y lbV�_ `'p;Y lbV v X z Ybz �
_ tCY p�l;V Y'\ Y _i_ `�\ Y lb\ `;aClbn n pM| �bl;V pMX aCq�] n X m�lb_ `bn `;qbX ] lbnC�bl;n oCY \ x �?_ tCY a�_ tCYKn l;aC[�l;aC[
l _ m�`;\ ^CtCY V Y'\ _ l _ Y \r^CV `M[CoC] Y [�`;a�� �boCaCY'X a!Y lb] t�` ZW� �Kp;Y lbV \i` ZB_ tCY'\ X mKoCn lb_ X `ba
] l;a�u�Y'oC\ Y [�_ `�X aCX _ X lbn X � YW_ tCY�� ��Y aC\ Y m�uCn Y'm�Y mKu�Y V \ z

v [?x-� ZC_ tCYW`baCn p�� � ��p;Y lbV#\ X mKoCn lb_ X `ba'l �blbX n l;uCn Y#X \BlbaKg'} � 1#| _ pM^�YW\ X mKoCn lb_ X `ba v `baCY�siX _ t
X ab_ Y V lbaCaMoClbn n pM| �bl;V pMX aCq��C�M{r\ x �C_ tCY a!_ tCY��boCaCYK�'] `baC[CX _ X `;aC\W[CY _ Y V m�X aCY [�Z `;V�_ tCY
[CX y�Y V Y a;_ep;Y l;V \'X a�_ tCX \e\ X m�oCn l _ X `;a�] lba�u�YKoC\ Y [�_ `!X aCX _ X lbn X � Yi_ tCY��boCaCY | geoCqboC\ _
� �;�b¡�\ X m�oCn l _ X `;aC\ z �.X _ t!_ tCX \il;^C^CV `bl;] t v lb\rsiX _ t�lb^C^CV `;lb] t v u?x x �C_ tCYK] l;n Y aC[Cl;V
p;Y l;V \rZ `;VW_ tCYKge} � 1.\ X mKoCn lb_ X `ba�lbV Y'Z `bV ] Y [�_ `�n `;\ Ye_ tCY X Vrm�Y lbaCX aCqCz 	?`;VrY �Ml;m�|
^Cn Y �M\ oC^C^?`;\ YW_ tCYrV Y \ _ lbV _��?n Y \�^CV `M[CoC] Y [�ubp�l;a�g'} � 1#| _ pM^�Yr\ X m�oCn l _ X `;aK] ` �;Y V X aCq
� �M� �b| � �b�;¡!lbV Y�l �bl;X n lbuCn Ybz'{rtCY����boCaCY!� �;�b�!lb_ m�`b\ ^CtCY V Y�lbaC[/n lbaC[/\ _ l _ Y \'] l;a
u?YroC\ Y [�_ `'X aCX _ X lbn X � Y�`baCYim�Y m�u?Y V#` Z�Y aC\ Y m�uCn Y � v lbaC[�` ZJY aC\ Y mKuCn Y \ ��l;aC[��Cx �
_ tCY����boCaCY�� �b���!\ _ l _ Y \e] l;a�u�YKoC\ Y [�_ `�X aCX _ X l;n X � Y'lbaC`b_ tCY VeY aC\ Y mKuCn YKm�Y mKu�Y V �
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` ZBlba!Y aC\ Y mKuCn YiX \�_ `KV oCa�_ tCYegid'hr}�Z `bV �M\ l p;��� �!�boCaCYi[Cl pC\WlbaC[�siV X _ Yi`boM_W_ tCY
l _ m�`;\ ^CtCY V YKlbaC[�n lbaC[�\ _ l _ Y \il _i_ tCY'u�Y q;X aCaCX aCq�`bZ#Y l;] t�[Cl p;zWk�l;] t�[ClbX n p�\ Y _e`bZ
�?Y n [C\Wsr`boCn [!_ tCY a�u�YeoC\ Y [�l;\WX aCX _ X l;n?] `;aC[CX _ X `baC\ z�{rtCX \W_ pC^?Y'` Z#lb^C^CV `;lb] t��?tC` sr|
Y �;Y V �CX \�tCX qbtCn p�oCaC[CY \ X V l;uCn YWZ `;V#_ tCYi^CV Y \ Y ab_rY �M^�Y V X m�Y ab_ �C\ X aC] Yr_ tCYin l;aC[�\ oCV Z lb] Y
\ _ l _ Y \rsr`boCn [�aC` _etCl �;Y'_ X m�Ye_ `��blbV p�mKoC] t�[CoCV X aCq�_ tCYK\ tC`bV _e\ X mKoCn lb_ X `ba
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Z `bVJY aC\ Y m�uCn Y ��l;aC[e_ tCY�[CY Y ^?Y VB\ `bX n;m�`bX \ _ oCV Y�\ _ l _ Y \�Z `;VJY aC\ Y mKuCn Yr�eX \Jl;] _ oCl;n n peX V V Y n Y �blba;_ z
£i`b_ Yrl;n \ `e_ tClb_WX a�l;n nC] l;\ Y \ �M_ tCYil _ m�`;\ ^CtCY V Yim�l p�Z Y Y n?l � \ tC`M] w3�Kl _�_ tCYiu�Y q;X aCaCX aCq'` Z�_ tCY
� l;aC[���\ X mKoCn lb_ X `baC\ �?\ X aC] YKX aCX _ X lbn n p!X _isiX n nJaC`b_eu�YKX a�Y �MoCX n X uCV X oCm
siX _ t�_ tCYK^CV Y \ ] V X u�Y [
\ oCV Z lb] Y!\ _ lb_ Y z ���; �Y �Clbm�X aCY [/_ tCY�Y yJY ] _�` Zi_ tCX \K\ tC`M] w�`ba � � l;aC[�] `baC] n oC[CY [�_ tClb_�X _
sWl;\'\ m�l;n n z�£eY �;Y V _ tCY n Y \ \ �B_ tCY �?V \ _!� ��[Cl pM\K`;V'\ `�` ZrY lb] t"�b| m�`;ab_ t/\ X mKoCn lb_ X `ba�] lba�u?Y
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{rtCY�[CY \ X qba�`bZrY aC\ Y m�uCn Y \!�)l;aC[��/aCY ] Y \ \ l;V X n p/^CV Y ] n oC[CY \'_ tCY�m�l;X ab_ Y aClbaC] Y�`bZrl�\ _ V X ] _
Y aCY V q p�l;aC[�srl _ Y VeuCoC[Cq;Y _Ku?Y n ` s _ tCY�n lbaC[M| l _ m�`;\ ^CtCY V YKX a;_ Y V Z l;] YbzK£i`b_ Y �JtC` srY �;Y V �J_ tClb_
Y aCY V q p�l;aC[�srl _ Y VeX a�_ tCY�lb_ m�`b\ ^CtCY V Y�lbaC[�l;] V `;\ \i_ tCY�X a;_ Y V Z l;] Y�l;V YK\ _ X n nB^�Y V Z Y ] _ n p�] `baM|
\ Y V �;Y [��M] `;aC\ Y V �blb_ X `baK`bZ?Y aCY V q p�lbaC['srl _ Y VBX \B`;aCn p � aCY q;n Y ] _ Y [��isiX _ tCX a'_ tCY�n l;aC[KV Y \ Y V �;`bX V \
_ tCY m�\ Y n �;Y \ z!�MX aC] YK_ tCY \ Y�\ ^?Y ] X l;n X � Y [�Y �C^?Y V X m�Y a;_ \eZ `M] oC\'\ `bn Y n p�`;a�_ tCY�l _ m�`;\ ^CtCY V X ]�V Y |
\ ^?`;aC\ Y�_ `�n lbaC[�] `baC[CX _ X `;aC\ �W_ tCY�n lb] w�` ZK] `;aC\ Y V �blb_ X `ba�u?Y n ` s�_ tCY�X a;_ Y V Z l;] Y�X \![CY Y m�Y [
lb] ] Y ^M_ lbuCn Ybz
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� Ze_ tCY�X aCX _ X lbnW] `;aC[CX _ X `baC\�oC\ Y [�u;p�\ X m�oCn l _ X `;a � � v _ tCY�\ X m�oCn l _ X `;a/_ tCl _�siV ` _ Y�`;oM_�X _ \
\ _ l _ YK�blbV X l;uCn Y \eX ab_ `$�?n Y�� � �M{Bg�{rkW�Cxil;V YKl;n \ `!oC\ Y [�_ `�X aCX _ X lbn X � Ye`;aCYK`bZ#_ tCY�m�Y m�u?Y V \
` ZWY aC\ Y m�uCn Y!� v \ l pb�B\ X mKoCn lb_ X `ba � �'� �;x ��_ tCY a/ubp�_ tCY�] `baC\ _ V oC] _K` Z�_ tCY�Y �C^?Y V X m�Y a;_ ��_ tCY
sWY l _ tCY V v lbaC[�_ tMoC\�_ tCY�^CV Y ] X ^CX _ l _ X `;a?x�qbY aCY V lb_ Y [�X a�\ X m�oCn l _ X `;aC\ � ��l;aC[ �'��\ tC`;oCn [
u?Y�X [CY ab_ X ] lbn z!{rtCY�\ lbm�Y�tC`;n [C\e_ V oCY�X Z � ��� \KX aCX _ X lbn#] `;aC[CX _ X `baC\'l;V Y�oC\ Y [/_ `�X aCX _ X lbn X � Y'l
m�Y m�u?Y V�` ZeY aC\ Y m�uCn Y��?zW}�`M[CY n X aCq�q;V `boC^C\�] l;a��WX Zi_ tCY p�siX \ t���_ l;wbY�lb[M�bl;ab_ l;qbY�`bZi_ tCX \
V Y [CoCaC[Cl;aC] p�u;p!oC\ X aCq�\ X m�oCn l _ X `;a!� �'lb\rl�m�Y m�u?Y VW` Z#u?`b_ t�_ tCY
��lbaC[��!Y aC\ Y mKuCn Y \ z�� a
` _ tCY VWsr`bV [C\ �?X a�V Y lbn X _ p!`baCn p�� �aCY s \ X m�oCn l _ X `;aC\WaCY Y [!_ `�u?Y'^�Y V Z `;V m�Y [!Z `;Vru?`b_ t!_ tCY��
lbaC[!�KY aC\ Y m�uCn Y \ z v £e` _ YW_ tClb_#_ V oCaC] l _ X `;a�Y V V `;V \#m�l p;�;X aKZ l;] _ �Mlbn n ` s�\ X m�oCn l _ X `;a �'�r`;V��?�
_ `![CX �;Y V qbYKZ V `;m�\ X m�oCn l _ X `;a�� �;zK{rtCY \ Y�_ V oCaC] lb_ X `ba�Y yJY ] _ \'lbV Y�X V V Y n Y �blba;_ ��_ tCY�^?`;X ab_'X \
_ tCl _r\ X m�oCn l _ X `;a!� �e] lba�^CV `b^�Y V n p!\ Y V �;Y'lb\rlKm�Y mKu�Y VW`bZBu?`b_ t�_ tCY
�.lbaC[��!Y aC\ Y mKuCn Y \ z x
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�'lbX n p!l �;Y V lbq;Y [�`boM_ q;`bX aCq�n `;aCq srl �;Y'V l;[CX l _ X `;a!l _r_ tCYe_ `;^�`bZB_ tCY'l _ m�`;\ ^CtCY V Y
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��
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lba;p/] l;\ Y �B_ tCY�tCY X q;tb_Kl;\ \ `M] X lb_ Y [�siX _ t�_ tCY ��
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� �'[Cl _ l�\ tC`;oCn [/u?Y�m�l;[CY�] n Y lbV z
gin \ `C�J_ tCY�[Cl;X n p�l �;Y V l;qbY [�`boM_ q;`bX aCq�n `baCqbsWl �;Y�V l;[CX l _ X `;a�lb_'_ tCY�_ `b^�` ZW_ tCY!l _ m�`;\ ^CtCY V Y
X \iaC`b_'lba�gif#}�g �bl;V X lbuCn Yb�?uCoM_'X _'X \il�\ _ lbaC[Cl;V [�gid'hr}�[CX lbq;aC`b\ _ X ]bz��Wlbn oCY \i\ tC`;oCn [�u?Y
^CV ` �MX [CY [�X a�oCaCX _ \r`bZ �.m � S z
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k#�blb^��?{BlbX V �?�M`;X n ��Y _ ���elbX V �C`bVi¢ef��ex z#�.X _ t���Y aC\ Y mKuCn Y \ �J� ��\ X m�oCn l _ X `;aC\�^�Y VrY aC\ Y mKuCn Yb�
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qbn `;uClbn#qbV X [C[CY [�[Clb_ lb\ Y _ z�Ae\ Y�`bZ�_ tCY�gefB}�g Z `;V m�l _'\ tC`;oCn [�l;oM_ `bm�lb_ X ] l;n n p�Y aC\ oCV Y�_ tClb_
sitCY a.\ oCuCm�X _ _ X aCq�_ tCY�[Cl _ lC�iY l;] t�q;V `boC^�X \!lbn \ `�^CV ` �MX [CX aCq/_ tCY�lbaC] X n n lbV p�X aMZ `bV m�lb_ X `ba
aCY Y [CY [�_ `!X ab_ Y V ^CV Y _'l�qbX �;Y a�q;n `buCl;n-�?Y n [ v Y z qMz �JV Y \ `;n oM_ X `ba��?sitCY _ tCY Ve_ tCY��?V \ _'[Clb_ l!X _ Y m
u?Y qbX aC\�lb_�_ tCYr[Clb_ Y n X aCYr`;V�l _!��� �;sitCY _ tCY VWX _�u�Y q;X aC\�l _�_ tCYiaC`bV _ t!`bV�\ `boM_ t!^?`;n Y \ �;sitCY _ tCY V
`bViaC`b_en lb_ X _ oC[CY'[CX �CX \ X `baC\ilbV YKX V V Y qboCn l;V �?l;aC[�\ `!`;a?x z�� Z#_ tCX \iX \eaC` _i_ V oCY'Z `;Vil;abp�V Y lb\ `;a��
_ tCY�X aMZ `;V m�l _ X `;a�\ tC`;oCn [/u?Y�^CV ` �CX [CY [/\ Y ^ClbV lb_ Y n p;z�{rtCY�n l;aC[M| \ Y l�m�l;\ w�l;\ \ oCm�Y [/u;p�_ tCY
gid'hr} \ tC`;oCn [�l;n \ `�u?Y'^CV ` �CX [CY [��?l;\r\ tC`;oCn [�lba�`bV `;qbV l;^Ctbp �?Y n [��CX Z#l �blbX n l;uCn Y z
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{rtCY!^CV Y ] X ^CX _ l _ X `;a/[Clb_ l�l;n `baCY�siX n n�u�Y!\ oM��] X Y a;_�_ `�] `bm�^CoM_ Y����B��l;\K`;oM_ n X aCY [�X a2���M ;z
hW`bm�^Cl;V X \ `baC\�`bZ
���.u�Y _ sWY Y a�_ tCY�m�`M[CY n \ v lbZ _ Y V�\ oCuM_ V l;] _ X aCq/`;oM_�_ tCY�Y y�Y ] _ \�`bZ'�C�M{r\
lbaC[�`b_ tCY VrZ `;V ] X aCqC�?l;\iX a ���M bxr\ tC`boCn [�V Y �;Y l;n �?_ ` �?V \ _e`;V [CY V �?_ tCYKm�`M[CY n \ �?V Y n l _ X �;Y'n l;aC[M|
l _ m�`;\ ^CtCY V Y!] `boC^Cn X aCq�\ _ V Y aCq _ tC\ z/{rtCY![Cl;X n p��blbn oCY \K`bZiY �bl;^?`;V l _ X `;a�siX n n�u�Y!oC\ Y [�l;\KX a
���; K_ `�tCY n ^�[CY _ Y V m�X aCYeX ZB_ tCY'X ab_ Y V m�`M[CY nJ[CX y�Y V Y aC] Y \iV Y n l _ Ye_ `�[CX yJY V Y aC] Y \rX a!_ tCY'f#�C}�\
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_ tCY m�\ Y n �;Y \r`;V�_ `K[CX yJY V Y aC] Y \rX a�_ tCYelb_ m�`b\ ^CtCY V X ]im�`M[CY n \Wlbu�` �;Yi_ tCY m�z�{rtCYe[Cl;X n p��blbn oCY \
` ZB_ tCY'`b_ tCY Vr�blbV X l;uCn Y \r\ tC`boCn [�^CV ` �CX [CYeZ oCV _ tCY ViX aMZ `bV m�lb_ X `ba!X a!_ tCX \rV Y qbl;V [�z
{rtCY�l;aClbn pC\ X \ ��tC` srY �;Y V �WsiX n nWaC` _�\ _ `;^�siX _ t�_ tCY��MoClba;_ X �?] lb_ X `ba�lbaC[�X ab_ Y V ^CV Y _ lb_ X `ba

` Z����Bz�{rtCY�[Cl;X n p/[Cl _ l�siX n n�u�Y�l;qbq;V Y q;l _ Y [�_ `�m�`;ab_ tCn p/l;aC[�\ Y l;\ `baCl;n�_ ` _ l;n \ �#lbaC[/_ tCY
^CV `buCl;uCX n X _ p�[CY aC\ X _ p�Z oCaC] _ X `;aC\ v ^?[MZ \ x�`bZJ^CV Y ] X ^CX _ lb_ X `ba��Ml;X V#_ Y m�^?Y V l _ oCV Yb�Ml;aC[!\ `K`;a�Z V `bm
_ tCY�� Y aC\ Y mKuCn YKsiX n nJu?YK] `;m�^ClbV Y [�_ `�_ tC`b\ Y'Z V `;m
_ tCY � l;aC[���Y aC\ Y mKuCn Y \ ze�MX q;aCX �?] l;ab_
[CX y�Y V Y aC] Y \iX a�_ tCY'^?[MZ \ v uCl;\ Y [�`;a�Y \ _ l;uCn X \ tCY [�\ _ lb_ X \ _ X ] l;nC_ Y \ _ \ x�siX n n�^�`bX a;_W_ `�l;a!X m�^Cl;] _
` ZJ_ tCY'n lbaC[!u�`boCaC[Cl;V p!] `;aC[CX _ X `ba!`;a�_ tCYeY �;`bn oM_ X `;a!` ZJ_ tCY'l _ m�`;\ ^CtCY V X ]��?Y n [C\ �Cl;a!X m�^Cl;] _
_ tCl _'] lba/u?Y�m�Y lb\ oCV Y [�Y �;Y a�X Z#_ tCY�\ oCV Z l;] Y�\ _ l _ YK�bl;V X lbuCn Y \i[C`�aC`b_e�bl;V p�m�oC] t/` �;Y Ve_ tCY
� | m�`ba;_ t�^�Y V X `M[�z v AeaC[CY Ve] Y V _ lbX a�] `baC[CX _ X `;aC\ �?\ n ` sin p��blbV pCX aCq�\ _ lb_ Y'�blbV X l;uCn Y \im�l p�n X m�X _
_ tCY'oC\ Y Z oCn aCY \ \i` ZB_ tCY�� � [CX l;qbaC`;\ _ X ] z x
{rtCYe�MoClba;_ X �?] lb_ X `ba�` ZB] `boC^Cn X aCq�\ _ V Y aCqb_ t!_ tCV `boCq;t�� � lbaC[!_ tCV `boCq;t�_ tCY'^?[MZ#lbaCl;n pM\ X \

siX n n�u�Ye_ tCY'wbY p�] `;ab_ V X uCoM_ X `;a�` ZB_ tCX \i^CV ` � Y ] _ z!� ab_ Y V m�`M[CY nB] `;m�^ClbV X \ `;aC\r` Z�^CV Y ] X ^CX _ l _ X `;a
�blbV X l;aC] Y!X _ \ Y n Z �#tC` srY �;Y V �WlbV Y!lbn \ `�^�`b\ \ X uCn Y�siX _ t/_ tCY!^CV ` �MX [CY [�[Clb_ lMz�£i`b_ Y�_ tClb_K_ tCY \ Y
�blbV X l;aC] Y \r] lba�u�Y'] `bm�^Cl;V Y [�[CX V Y ] _ n p!_ `�`;uC\ Y V �blb_ X `baC\ ��lbn n ` siX aCq�l �?V \ _ | `bV [CY ViY �bl;n oCl _ X `;a
` ZWl�] V X _ X ] lbnBl;\ ^?Y ] _K` ZW\ X m�oCn l _ Y [�^CV Y ] X ^CX _ lb_ X `ba
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lba/lb\ ^�Y ] _e_ tClb_'] l;a�u�YK] `baC\ X [CY V Y [/X a
_ lbaC[CY m�siX _ t�_ tCY![CX l;qbaC`;\ Y [�] `boC^Cn X aCq�\ _ V Y aCq _ tC\ z�g m�`M[CY n �#Z `;VKY �Ml;m�^Cn Y ��_ tCl _!tClb\�l
V Y n lb_ X �;Y n p�tCX qbt�] `boC^Cn X aCq�\ _ V Y aCqb_ t v l�tCX qbt � � xil;aC[�l;a�oCaC[CY V Y \ _ X m�lb_ Y [�_ `b_ lbnB�blbV X l;aC] Y
V Y n lb_ X �;Yi_ `�`;uC\ Y V �blb_ X `baC\im�l p�u?Y'oCaC[CY V Y \ _ X m�lb_ X aCqK_ tCY'^CoCV Y n p�V l;aC[C`bm ] `ba;_ V X uCoM_ X `baC\W_ `
�blbV X l;uCX n X _ p;zB�MoC] tKlbaCl;n pM\ Y \JsiX n nbaC`b_Bu�Y�] `;aC] n oC\ X �;Yb�b\ X aC] Y�l;qbl;X a�� _ tCY�V Y n l _ X �;Y�] `;ab_ V X uCoM_ X `;aC\
` Z?Y �M_ Y V aCl;n n p;| Z `bV ] Y ['l;aC[K] tClb`b_ X ]�] `;ab_ V X uCoM_ X `;aC\�_ `r�blbV X l;uCX n X _ petCl �;YWaCY �;Y VBu?Y Y aK�MoClba;_ X �?Y [
X a�_ tCY!V Y l;n#sr`bV n [�z�£eY �;Y V _ tCY n Y \ \ ��m�`M[CY n Y V \K\ tC`boCn [2�?aC[/_ tCY'� `bX a;_Kl;aClbn pC\ Y \�` Z�� � l;aC[
_ ` _ l;n?�bl;V X lbaC] YeX aC\ _ V oC] _ X �;Y z
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1Bl;V _ X ] X ^Clb_ X aCq�gidKhr} q;V `boC^C\isiX n n�u�YKqbX �;Y a���m�`ba;_ tC\r_ `�] `bm�^Cn Y _ Ye_ tCY�defBgih/jk�Y �C^?Y V |
X m�Y a;_ \ z�d'fJgih jk \ tC`boCn [�aC`b_�\ oMy�Y V'Z V `;m l�^CV `;uCn Y m _ tCl _�tCl;\K\ n ` srY [�_ tCY�^CV `;qbV Y \ \K`bZ
m�`b\ _Kn lbaC[/m�`M[CY n#X ab_ Y V ] `;m�^ClbV X \ `;a�^CV ` � Y ] _ \KX a�_ tCY�^Cl;\ _ �BaCl;m�Y n p;�J_ tCY�`M] ] l;\ X `baCl;n#aCY Y [
_ `�] `bV V Y ] _Kl;aC[/V Y | ^CV ` �MX [CY�X aC^CoM_KlbaC[�Z `;V ] X aCq�[Clb_ lb\ Y _ \ z�UrY ] lboC\ Y!aC`�\ oC] t�[Cl _ l;\ Y _ \KlbV Y
aCY Y [CY [KZ `;V#defBgih/jkr�;gid'hr}
q;V `boC^C\#] l;aK^�Y V Z `;V m._ tCYWY �M^�Y V X m�Y ab_ \#X m�m�Y [CX lb_ Y n pisiX _ tC`;oM_
sW`;V V pMX aCq�lbu�`boM_itCl �CX aCq�_ `�V Y [C`�_ tCY m n lb_ Y V z
¢eoM_ ^CoM_KZ V `bm�lbn n�`bZW_ tCY!m�`M[CY n \'siX n n�u?Y!^CV `M] Y \ \ Y [�l _�hr¢efBg
u;p���tCX ] tClbaCq�d'oC`M�#l

^?`;\ _ | [C`M] _ `bV l;nWV Y \ Y lbV ] t�lb\ \ `M] X l _ Yb�#siX _ t�tCY n ^�l;aC[�\ oC^?Y V �MX \ X `;a/Z V `;m �il;aC[Clbn!�'`;\ _ Y V�`bZ
£ig'�Mg
�;d'�#	#h�l;aC[ 1Bl;oCn?�eX V m�Y p;Y VW` ZBhr¢efBg'z�1Bl;V _ X ] X ^Cl;ab_ \#siX n n?u?YelbuCn Yr_ `K[CY ^�`b\ X _�_ tCY X V
[Cl _ l�l _ehr¢efBg��MX l�lba�Z _ ^�\ X _ Y z
{rtCY�^CV `M] Y \ \ X aCq�l;aC[�l;aClbn pC\ X \K`bZr_ tCY�\ oCuCm�X _ _ Y [�gidKhr}�[Clb_ l�siX n n�^CV `M] Y Y [�l;\�[CX \ |

] oC\ \ Y [/X a�\ Y ] _ X `;a !l;u?` �;Ybz�{rtCX \e\ tC`;oCn [�_ l;wbY�lbu�`boM_ �!m�`;ab_ tC\ �Bl _'sitCX ] t�_ X m�Y�l![CV lbZ _
` Zrl�\ oCm�m�l;V p�� `boCV aCl;n#^Cl;^?Y V �B] `b| l;oM_ tC`bV Y [/ubp/l;n n#^ClbV _ X ] X ^Clba;_ \ �JsiX n nBu�YKsiV X _ _ Y a�z��'oCV |
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X aCqK_ tCX \r^�Y V X `M[��?^CV Y n X m�X aCl;V p$�?aC[CX aCqb\rsiX n n�u?Y'] `bm�m�oCaCX ] lb_ Y [�Y n Y ] _ V `baCX ] lbn n p;�ClbaC[�Y | m�lbX n
[CX \ ] oC\ \ X `;aC\KsiX n nrwbY Y ^�lbn nrqbV `;oC^C\�X a;�;`bn �;Y [�l;aC[�oC^M| _ ` | [Cl _ Ybz�£e`�^Ct;pM\ X ] lbnrsW`;V w;\ tC`;^�X \
^Cn lbaCaCY [�z
gin n��MoCY \ _ X `;aC\'V Y qbl;V [CX aCq!_ tCY!\ Y _ | oC^�` ZW_ tCY�Y �M^�Y V X m�Y ab_�] lba�u?Y�[CX V Y ] _ Y [�_ `��il;aC[Clbn

�'`b\ _ Y V v ���M� | �C� ¡b| ;� �C�b�MV l;aC[Clbn z wb`b\ _ Y V �eqb\ Z ]bz aCl;\ lMz qb` �?x z
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hWtClbV aCY pb���Mz � � z��Mz �eoCX V wC���?z | �Kz�hWtC` s'��l;aC[��Mz �'`bV a3�?Y n [��J� �M�b�Mc�g ] `;m�^ClbV lb_ X �;Y'\ _ oC[Mp

`bZ�_ tCYrY y�Y ] _ \W`bZJlbn u�Y [C`'] tCl;aCqbYi`;a�[CV `boCq;tb_rX a�\ Y m�X | l;V X [�V Y q;X `baC\ z���$�� � ��$ � �  $ �����J�� ����� | � �;��Mz
�eY n sW`;V _ t���{ez f�z �Jl;aC[��?zB}�l;aClbu�Y �#� �;�b�Ccr{rtCY�X a3�?oCY aC] Y�` ZW\ `bX nJsWY _ aCY \ \'`;a�aCY lbV | \ oCV Z lb] Y

lb_ m�`b\ ^CtCY V X ]i�bl;V X lbuCX n X _ pbz	��$ � �  ��$ ��
���� ¡b¡M� | � ¡��; Mz
�eX V m�Y p;Y V ��1Bz g'z �K� �;�b¡Cc"��Y qbY _ l _ X `;a�\ _ V Y \ \�l;\�l�Z Y Y [CuClb] w�m�Y ] tClbaCX \ m(X a�m�X [Cn lb_ X _ oC[CY

[CV `;oCqbt;_ z�� $ � �  ��$ ����J� ¡����b| � ¡b���Mz
�iY aC[CY V \ `;aM| �MY n n Y V \ �Jg'z�l;aC[���zJde`;V aCX _ � �B� �b�;¡Mc�1#`b\ \ X uCn YK] n X m�l _ X ]'X m�^Clb] _ \i` Z�n l;aC[�] ` �;Y V

_ V l;aC\ Z `bV m�lb_ X `baC\ �WsiX _ t�^ClbV _ X ] oCn lbV�Y m�^CtClb\ X \!`ba�_ V `;^CX ] l;nr[CY Z `;V Y \ _ lb_ X `ba�z � �  �$
��  �
� ��
�� ��	 �����  �C� |  �b�Mz

�'`b\ _ Y V ���'z?��z � 1Bz?gKz?�'X V m�Y p;Y V �?gKz?£Kz?�elbtCm�l;aCa����'z � � ^�Y n l;lbV �?f�z?{�p;lbtCn lC� 1Bz�hW` ����l;aC[
}/z#�MzM�MoClbV Y � �C ����M ;c�hW`bm�^Cl;V X aCqi_ tCYr[CY q;V Y Yi` Z�n l;aC[M| lb_ m�`b\ ^CtCY V YWX a;_ Y V l;] _ X `;aKX aKZ `;oCV
lb_ m�`b\ ^CtCY V X ]eq;Y aCY V lbnJ] X V ] oCn lb_ X `ba!m�`M[CY n \ z���$�� ����� � � 	 � $ ����������b| �M��Mz

fJl;o�� ��z | }�z �Bl;aC[ � zJUroClM�W� �;�b�CcK}�Y ] tClbaCX \ m�\K` Zrm�`;aC\ `M`baM| �M`boM_ tCY V a/¢e\ ] X n n l _ X `;a�] `boM|
^Cn X aCqC�CX aC\ X qbt;_ \WZ V `bm�d'hr} Y �M^�Y V X m�Y ab_ \ z � �  ��$�� ��� $ �����J����b� | �b�b�Mz

¢eqbn Y \ ubp;�#�'z �Mz �;l;aC[���z �Mz;k�V X ] wM\ `ba$� � � �C� �;�b�Cc#�M`bX nCm�`bX \ _ oCV YrlbaC[�_ tCYr^�Y V \ X \ _ Y aC] Yi` ZJ£i`;V _ t
gem�Y V X ] lba�[CV `;oCqbt;_ z���$ � �  ��$ ��
��J� ���;  | � �b���Mz

�Mt;oCwMn lM� �Mz �Jl;aC[��KzB}�X ab_ �b�#� �b�M ;c�� a3�?oCY aC] Y�` ZWn l;aC[M| \ oCV Z l;] Y�Y �bl;^?`b_ V lbaC\ ^CX V lb_ X `ba�`;a�_ tCY
Y lbV _ t � \r] n X m�l _ Ybz � �  	 � � 	 �
������J� ¡;�b�b| �� �C�bz
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