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T2:4*,+9-.+I=?/�1-.=?/.eK:4*@1�:�:4*,+C-.+012R =  01�:4= FA8@/�N`FA-.^ 1�3]R G@/\:4+9-�128@<�6@12-\:5/�F2NV:4*,+I/412^�6,R = 8,g
/.6@1A3]+dC= R RW8,F2:IBD+K3]F�LZ+9-.+0<
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(a)  True random sample (b)  Latin hypercube sample
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ý�ñ �,ð�ñ4ô2íVõZ÷2ø ú9ô2øIù�� ò�í��>ô2íVõ[ÉË��ÊH�vô2ý�ò�í7þ�
4ù@ð]ñ������5ð�ú9ô2øIù�� ò�í���
��LZ+98s:4*,FAG,gA*(:4*,+h^a12-.gA= 8@12R�<H=?/\:4-.= B,GH:4= FA8(F2NK+01A35*kL212-.=?12B,R +x=?/t+]�t3]= +98;:4R [f-.+96,-.+0/.+98;:4+0<
T
:4*,+9-.+�=?/�1�-.=?/.en:4*@1�:C1�/.6,G,-.= FAG@/�3]FA-.-.+9R?1�:4= FA8>dC= R RV126,6D+012-9T,1A/�/.*,F�dC8t= 8���= g,b,|Mb |Hz�1Z�QbPÝIF�d�+9LZ+9-9T
= :n*@1A/�BD+9+98i/.*,F�dC8"BM[qw�^a128f128@<foPFA8,F�LZ+9->z\�9�AÞZ|A�K:4*@1�:a/.G@35*j1h/.6,G,-.= FAG@/n3]FA-.-.+9R?1�:4= FA8s39128
BD+K-.+0<HG@3]+0<7BM[>^�FM<H= mD391�:4= FA8@/_= 87:4*,+�6D+9-.^�GH:51�:4= FA8Y^a1�:4-.= �hÖ�bC)�*,+K+9R +9^�+98;:5/IF2NPÖ�T$Ì�³ ´�TV12-.+
<H= LM=?<H+0<�BM[�:4*,+P8MG,^�BD+9-�F2N,-.+012R =  01�:4= FA8@/y6,R G@/vFA8,+ZTA128@<K^a126,6D+0<KFA8�:4*,+��12G@/4/.=?128n<H=?/\:4-.= B,GH:4= FA8
dC= :4*>^�+0128E 9+9-.Fa128@<7/\:5128@<,12-4<E<H+9LM=?1�:4= FA87FA8,+K1A/Í ³ ´m°<Îm·�¸Ï Ð�Ñ ¸ÓÒÕÔ Ì�³ ´¨)Ö(�p× z�|Mb �Z�
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:\d�F2l�L212-.=?12B,R +n/412^�6,R = 8,g�6,R?128WTVdC*,+9-.+�1t3]FA8@/.=?<H+9-412B,R +�/.6,G,-.= FAG@/_3]FA-.-.+9R?1�:4= FA8x=?/I6,-.+0/.+98;:�= 8E:4*,+
6,-.+9R = ^�= 8@12-.[>/412^�6,R +Zb
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(b)   LHS sample after reduction(a)   LHS sample prior to reduction
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Variable 1��ò ��Mñ4ð]Â� Â�ÅV-Vþ,ð�ð�à�ð��]ý�÷\û�ý`þ,ðH�5÷2ñQñ4ð�� ô2ý�ò�÷2í²'�ñ4ð5õ	���]ý�ò�÷2ítùVñ4÷��5ð5õ	�Mñ4ðKò�íqôtý�óP÷	'�ï2ô2ñQò�ô$��� ð�ð�á;ô2øIù�� ð�ÅÉ\ô�Ê�ñ4ð�ùVñ4ðQú9ð]í@ý�ú�ý`þ,ðPú9ô2øIù�� ðvùVñQò�÷2ñ�ý�÷_ý`þ,ð�ñ4ð5õ	���]ý�ò�÷2ít÷\û�ú�ù��MñQò�÷	�;úk�5÷2ñQñ4ð�� ô2ý�ò�÷2í�ô2íVõ]ÉË��Ê�ñ4ð�ùVñ4ðQú9ð]í@ý�ú
ý`þ,ðú9ô2øIù�� ðnô\û5ý�ð]ñ�ý`þ,ðKñ4ð5õ	���]ý�ò�÷2íq÷\û_ú�ù��MñQò�÷	�;úD�5÷2ñQñ4ð�� ô2ý�ò�÷2í�
�I8�= ^�6DFA-\:5128;:IR = ^�= :51�:4= FA8>F2Nv:4*,+3]FA-.-.+9R?1�:4= FA8Hl�-.+0<HG@3Q:4= FA876,-.FM3]+0<HG,-.+=?/�:4*@1�:�:4*,+KoP*,FAR +0/.eM[
<H+03]FA^�6DFZ/.= :4= FA8WT��P�DbPz�|Mb �;�QTy-.+0�;G,= -.+0/_:4*@1�:HÛ�ÜÈÝVzÞØh�_=?/�6DFZ/.= :4= LZ+a<H+]m@8,= :4+ZT�dC*,=?35*WTW= 8x:4G,-.8WT�-.+]l
�;G,= -.+0/�:4*@1�:�:4*,+�8MG,^�BD+9-PF2NW-.+012R =  01�:4= FA8@/�=?/�*,= gA*,+9-P:4*@128a:4*,+�8MG,^�BD+9-PF2N�/\:4FM35*@1A/\:4=?3IL212-.=?12B,R +0/9T
=�b +Zbx:4*@1�:D¨ãâ�©Vb"XI8HN`FA-\:4G,8@1�:4+9R [ZT�:4*,=?/n-.+0�;G,= -.+9^�+98;:�=?/n1Y/.+9LZ+9-.+�-.+0/\:4-.=?3Q:4= FA8f= 8j^a128M[j126Hl
6,R =?391�:4= FA8@/9baw�NP:4*,+a-4128@<HFA^°m@+9R?<x=?/<H=?/43]-.+]:4=  9+0<h:4FE3]FA= 8@3]=?<H+adC= :4*Y:4*,+nm@8,= :4+a+9R +9^�+98;:�^�+0/.*WT
:4*,+�6,-.FM3]+0<HG,-.+-.+0�;G,= -.+0/�:4*,+_8MG,^�BD+9-�F2Nv-.+012R =  01�:4= FA8@/�:4F�BD+_R?12-.gA+9-�:4*@128t:4*,+_8MG,^�BD+9-�F2NWm@8,= :4+
+9R +9^�+98;:5/n= 8j:4*,+7^�+0/.*Wbfw�NI:4*,+7-4128@<HFA^à6,-.FA6D+9-\:4= +0/aF2N1A<�{.1A3]+98;:t+9R +9^�+98;:5/�12-.+E3]FA-.-.+9R?1�:4+0<
T
*,F�d�+9LZ+9-9TD:4*,+�FA-.= gA= 8@12RP/.+]:F2N�-4128@<HFA^�L212-.=?12B,R +0/�39128xBD+�-.+96,-.+0/.+98;:4+0<hBM[h1>/.^a12R R +9-_8MG,^�BD+9-
F2NWG,8@3]FA-.-.+9R?1�:4+0<t-4128@<HFA^ L212-.=?12B,R +0/9b�)�*,=?/Pd�1A/�:512eZ+98�1A<HL2128;:512gA+_F2Nv= 8�1K/412^�6,R = 8,gK6,-.FM3]+0<HG,-.+
6,-.FA6DFZ/.+0<>= 8 +Cô4ù@ð]ñ���� b,)�*,+_:512-.gA+]:3]F�L212-.=?128@3]+�^a1�:4-.= �
TzätT,391287BD+N�1A3Q:4FA-.=  9+0<E1A/å@°<æ Ú äDæ z�|Mb }Z�
dC*,+9-.+Zå$=?/
:4*,+�+9= gA+98ML212R G,+P^a1�:4-.= ��F2N�ätT2128@<HæE=?/
:4*,+P3]FA-.-.+0/.6DFA8@<H= 8,g�FA-\:4*,FAgAFA8@12RH+9= gA+98MLZ+03Q:4FA-
^a1�:4-.= �
byw�N�ä(3]FA8;:512= 8@/�1I/.= gA8,= mD39128;:y3]FA-.-.+9R?1�:4= FA8WT2:4*,+P/.G,^cF2N,:4*,+Jç�R?12-.gA+0/\:�+9= gA+98ML212R G,+0/9T�dC*,+9-.+ç�=?/�1/.^a12R RH8MG,^�BD+9-�3]FA^�6@12-.+0<�:4F_:4*,+�:4F2:512R,8MG,^�BD+9-�F2NV+9= gA+98ML212R G,+0/9TZ=?/�126,6,-.F0�H= ^a1�:4+9R [�+0�;G@12R
:4F:4*,+C:4-41A3]+�F2N�åYb�)�*,=?/�^�+0128@/�:4*@1�:�= NV:4*,+kç_R?12-.gA+0/\:�+9= gA+98ML212R G,+0/P12-.+_/\:4FA-.+0<�= 8�:4*,+�<H=?12gAFA8@12Rç)«ªça^a1�:4-.= �éèåYTW128@<h:4*,+�3]FA-.-.+0/.6DFA8@<H= 8,g7+9= gA+98MLZ+03Q:4FA-4/12-.+a/\:4FA-.+0<Y= 8h:4*,+)©[«xçt^a1�:4-.= �eèæCT
:4*,+_:512-.gA+]:3]F�L212-.=?128@3]+�^a1�:4-.= �7=?/C126,6,-.F0�H= ^a1�:4+9R [>+0�;G@12R
:4Fèäe° èæ èå èæ Ú

z�|Mb ÚA�
)�*,+�FA-.= gA= 8@12RW/.+]:�F2Nr©t3]FA-.-.+9R?1�:4+0<�-4128@<HFA^ L212-.=?12B,R +0/9THdC= :4*t:512-.gA+]:I3]F�L212-.=?128@3]+_^a1�:4-.= �[ätTMd�1A/
:4*MG@/�-.+96,R?1A3]+0<tBM[a1K/.+]:�F2N^çG,8@3]FA-.-.+9R?1�:4+0<�-4128@<HFA^ L212-.=?12B,R +0/�dC= :4*a:512-.gA+]:C3]F�L212-.=?128@3]+^a1�:4-.= �èåYbWp(*,+98�128nUvÝ_OK/412^�6,R +�d�1A/�6,-.FM<HG@3]+0<
T;3]FA-.-.+0/.6DFA8@<H= 8,g_:4FI:4*,+C<H+03]FAG,6,R +0<�128@<�-.+0<HG@3]+0<�/.+]:
F2N
L212-.=?12B,R +0/9TH128@<�:4*,+98�:4-4128@/\N`FA-.^�+0<tB@1A35e�= 8aFA-4<H+9-�:4F�m,:PdC= :4*�:4*,+I6,-.FAB@12B,= R = :\[a<H=?/\:4-.= B,GH:4= FA8@/
F2N�:4*,+tFA-.= gA= 8@12R�L212-.=?12B,R +0/9T�:4*,+t-.+0/\:4-.=?3Q:4= FA86¨�âê©Yd�1A/K-.+96,R?1A3]+0<qBM[h:4*,+a-.+0/\:4-.=?3Q:4= FA8�¨�â¥çMb
)�*,=?/C-.+0/\:4-.=?3Q:4= FA8h=?/I^�FA-.+K-.+01A/.FA8@12B,R +�:4F�N`G,R m@RvN`FA-_���(126,6,R =?391�:4= FA8@/9bI��= g,b
|Mb �a= R R G@/\:4-41�:4+0/C:4*,+
-.+0<HG@3Q:4= FA8hF2Ny:4*,+�8MG,^�BD+9-IF2N�L212-.=?12B,R +0/9TDdC*,=?35*E=?/I6D+9-\N`FA-.^�+0<EBM[73]FA8@/.=?<H+9-.= 8,ga:4*,+�<H+03]FAG,6,R +0<
L212-.=?12B,R +0/CdC= :4*78,+9gAR = gA= B,R +KL212-.=?128@3]+K1A/I<H+]:4+9-.^�= 8,=?/\:4=?3Ab
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��ò ��Mñ4ð[Â�ìë�Åª����� �;úQý�ñ4ô2ý�ò�÷2í�÷\ûh÷2ñQò �Aò�íVô	��ô2íVõjõ2ò�ô%�;÷2íVô	� ò ,0ð5õ��5÷2ï2ô2ñQò�ô2í��5ðhøaô2ý�ñQò��5ðQú%í�vô2ñ!�;ðhõZ÷2ý�ú
ñ4ð�ùVñ4ðQú9ð]í@ývþMò ��þ>í²�Mø)�5ð]ñ5úô2íVõ�úQøaô	���WõZ÷2ý�ú_ñ4ð�ùVñ4ðQú9ð]í@ýyúQøaô	���Ví²�Mø)�5ð]ñ5ú%H-Vþ,ð_ú4þ,ôZõZð5õtô2ñ4ð5ôa÷\û�ý`þ,ð
õZð��5÷	�9ù�� ð5õª�5÷2ï2ô2ñQò�ô2í��5ðtøaô2ý�ñQò áx÷2í²� 
P�5÷2í@ý�ô2ò�í,útõZ÷2ý�úañ4ð�ùVñ4ðQú9ð]í@ý�ò�í��EíVðÓ�� ò �Aò���� ðtï2ô2ñQò�ô2í��5ðQú�Ç*��� ÷�ú9ð
ý�÷],0ð]ñ4÷$
uIG,^�+9-.=?3912R
+]�,12^�6,R +0/�6,-.+0/.+98;:4+0<t= 8 +Cô4ù@ð]ñ���� /.*,F�d�+0<a:4*@1�:�:4*,+�3]FA^�6,GH:51�:4= FA8@12Rv+]�t3]= +98@3][
F2NW:4*,+_6,-.FM3]+0<HG,-.+/.G,gAgA+0/\:4+0<tBM[tw�^a128>128@<7oPFA8,F�LZ+9-z\�9�AÞZ|A�Pd�1A/�6,-.+0/.+9-.LZ+0<adC*,+98a:4*,+_6,-.FM3]+]l
<HG,-.+Cd�1A/y+9^�6,R F�[Z+0<nFA8a1�:4-4128@/\N`FA-.^�+0<
TH<H+03]FAG,6,R +0<�/.+]:�F2N
L212-.=?12B,R +0/9b�)�*,+C^�+]:4*,FM<
T;F2N
3]FAG,-4/.+ZT
BD+03]FA^�+0/P/.FA^�+9dC*@1�:�^�FA-.+_3]FA^�6,R =?391�:4+0<�:4*@128a:4*,+�FA-.= gA= 8@12R
UvÝ_OVT;B,GH:�= :�<HF;+0/�8,F2:�= 8MLZFAR LZ+�:4*,+
^�+035*@128,=?3912RW^�FM<H+9R R = 8,gaFA-�:4*,+�= ^�6,R +9^�+98;:51�:4= FA8EF2N�:4*,+K���k/.F2N�:\d�12-.+Zb
�������Óî �C³H´D·¸V³,·_´@ºJ¦Hïk½^¦\¹\ºJ¤¹Ë¦\¹�³£�ºP²¶�±�� æ�µP´,³HºP²¸
½ã�IºZ� æ�¦\¹.²�§
)�*,+Y= ^�6DFA-\:5128@3]+j/412^�6,R = 8,gf126,6,-.FZ1A35* /.G,gAgA+0/\:4+0<(BM[�OH35*MG
�+9R R +9->128@<cO;:4= � z\�9�AÞZÚA�>=?/�F2N�:4+98
/.G,= :512B,R +tN`FA-�/\:4-.G@3Q:4G,-412R�-.+9R =?12B,= R = :\["128@12R [H/.=?/�dC*,+98j1Y���_rIS�+0/\:4= ^a1�:4+�F2NC:4*,+�-.+9R =?12B,= R = :\["=?/
= 8@/.GH�t3]= +98;:0bPoP+98;:4-.= 8,gn:4*,+�SEFA8;:4+no�12-.R Fa/412^�6,R +K1�:C:4*,+�<H+0/.= gA876DFA= 8;:0T@1n-.+01A/.FA8@12B,R +K/412^�6,R +
/.=  9+�/.*,FAG,R?<�BD+C/.GH�t3]= +98;:�N`FA-y+0/\:4= ^a1�:4= 8,g_:4*,+�6,-.FAB@12B,= R = :\[�F2N@N�12= R G,-.+ZTZdC*,=?35*�=?/y3912R?3]G,R?1�:4+0<KN`-.FA^
:4*,+�/.G,^ F2N�:4*,+�d�+9= gA*;:CN�1A3Q:4FA-4/IF2N�12R R
:4*,+�-.+012R =  01�:4= FA8@/CN`FA-IdC*,=?35*71�N�12= R G,-.+KFM393]G,-4/I1A/

ðÕñ�° �ò�óô³ õ ¸ z!ö z Ó ³���÷ ø
z Ó ³���ùs~Z� z�|Mb ÞZ�
dC*,+9-.+)òà=?/:4*,+a8MG,^�BD+9-F2NC-.+012R =  01�:4= FA8@/9T Ó ³�=?/K1>-.+012R =  01�:4= FA8jF2N�:4*,+a= ^�6DFA-\:5128@3]+�/412^�6,R = 8,g
<H=?/\:4-.= B,GH:4= FA8WT$ø
z Ó ³���ùs~= 8@<H=?391�:4+0/�N�12= R G,-.+CN`FA-P-.+012R =  01�:4= FA8Vú4TM128@<Vö z Ó ³��y=?/y:4*,+�3]FA-.-.+0/.6DFA8@<H= 8,g
d�+9= gA*;:�N�1A3Q:4FA-�3912R?3]G,R?1�:4+0<E1A/ ö z Ó ³��J°üû²ý z Ó ³��þ�ÿ z Ó ³�� z�|Mb �Z�
dC*,+9-.+ û²ý =?/K:4*,+K{\FA= 8;:n6,-.FAB@12B,= R = :\[j<H+98@/.= :\[xN`G,8@3Q:4= FA8jF2NI:4*,+>/.+]:�Ä(F2N_/\:4FM35*@1A/\:4=?3tL212-.=?12B,R +0/� ´�= 8i/\:5128@<,12-4<f�12G@/4/.=?128f/.6@1A3]+ZT�128@< þ�ÿ =?/K:4*,+�+9^�6,R F�[Z+0<q= ^�6DFA-\:5128@3]+E/412^�6,R = 8,gx<H+98@/.= :\[
N`G,8@3Q:4= FA8Wb
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Uv1�:4= 8t*M[M6D+9-43]G,BD+_/412^�6,R = 8,gK^a10[�BM[n+9^�6,R F�[Z+0<nN`FA-P:4*,+_/412^�6,R = 8,g,b��k-.F2:51�:4+0<�FA-.= +98;:51�:4= FA8
F2NM:4*,+PUvÝ_O_6,R?128WTA3]+98;:4-.+0<1�:v:4*,+P<H+0/.= gA8�6DFA= 8;:0T2dC= :4*�FA8,+P<H= -.+03Q:4= FA8KFA-\:4*,FAgAFA8@12RM:4F�:4*,+�:5128,gA+98;:
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R FM391�:4= FA8@/9TW12= ^�= 8,g�1�:�1a^�= 8,= ^�G,^�<H+]¡@+03Q:4= FA8hF2N�:4*,+�-.F;F2N�:4-.G@/4/9b_)�*,+�128@12R [H/.=?/_/.*,F�d�+0<>:4*@1�:
/.= gA8,= mD39128;:C= ^�6,-.F�LZ+9^�+98;:5/C3]FAG,R?<>BD+�1A35*,= +9LZ+0<tBM[�/.^a12R RW35*@128,gA+0/�= 8>:4*,+8@12= R l�6,R?1�:4+�R FM391�:4= FA8@/
= 8�-.+9R?1�:4= FA8�:4F�:4*,+�= 8,= :4=?12RHR FM391�:4= FA8@/9b�)�*,+�FA6H:4= ^�=  01�:4= FA8�d�1A/�6D+9-\N`FA-.^�+0<nG@/.= 8,g_1�LZ+9-.[+]�V+03Q:4= LZ+
6,-.FM3]+0<HG,-.+nGH:4= R =  9= 8,g�:4*,+�+9R?1A/\:4=?3�6,-.FA6D+9-\:4= +0/F2N�:4*,+n8,FA8Hl�R = 8,+012-_^�+035*@128,=?3912Ry^�FM<H+9R�Tv128@<h= :=?/
= 8;:4+9-.+0/\:4= 8,g:4F�8,F2:4+C:4*@1�:�1�/.= ^�= R?12-�6,-.FM3]+0<HG,-.+�39128aBD+I+9^�6,R F�[Z+0<n= 8n:4*,+�/.+012-435*nN`FA-�:4*,+I<H+0/.= gA8
6DFA= 8;:t= 8k1x-.+9R =?12B,= R = :\[f128@12R [H/.=?/9b(uIFj/.G@35*s128@12R [H/.=?/�=?/a6,-.+0/.+98;:4+0<i= 8 +Cô4ù@ð]ñu�z� 1A/nN`G,-\:4*,+9-
<H+9LZ+9R FA6,^�+98;:5/�F2Ny:4*,+�^�+035*@128,=?3912RW^�FM<H+9Rvd�FAG,R?<>BD+K-.+0�;G,= -.+0<>= 87FA-4<H+9-�:4Ft39126H:4G,-.+�:4*,+K/.^a12R R
6,-.FAB@12B,= R = :4= +0/PF2N
N�12= R G,-.+�FA-�+]�M:4-.+9^�+�<H+]¡@+03Q:4= FA8Wb�ÝIF�d�+9LZ+9-9TZ= 8t3]FA8;:4-41A/\:P:4FK6,-.+0/.+98;:4R [n10L212= R?12B,R +
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3]FA^�^�+9-43]=?12R�/.F2N�:\d�12-.+nG@/.= 8,g�LZ+9-.[E/.= ^�6,R +n^�+035*@128,=?3912Ry^�FM<H+9R?/9TV:4*,+�+9^�6,R F�[Z+0<h^�FM<H+9R�12R R F�dI/
/.G@35*"^�FM<H= mD391�:4= FA8@/a1�:�1h-.+01A/.FA8@12B,R +71A<,<H= :4= FA8@12RC+]�VFA-\:0bq�,G,-\:4*,+9-�-.+0/.+012-435*jFA8igA+9FA^�+]:4-.=?3912R
= ^�6D+9-\N`+03Q:4= FA8@/P= 8t-.F;F2Nv:4-.G@/4/.+0/P/.*,FAG,R?<t3]FA^�6,-.=?/.+I:4*,=?/�<H+9LZ+9R FA6,^�+98;:PF2NW:4*,+I^�+035*@128,=?3912RV^�FM<H+9R
128@<�:4*,+K128@12R [H/.=?/I/.*,FAG,R?<>BD+�3912-.-.= +0<7FAGH:IG@/.= 8,g�+]�t3]= +98;:I-.+9R =?12B,= R = :\[�^�+]:4*,FM<,/9b

Example of gap between
wooden members

nail plate
20

8400 mm

Example of misplaced

��ò ��Mñ4ð[Â���Å��Ã'�ý�ñ �;ú5ú>ó�ò�ý`þfíVô2ò�� ' ù�� ô2ý�ð��9÷2ò�í@ý�ú>ú4þ,÷2ó�ò�í��iô2ícð�á;ô2øIù�� ðx÷\ûEôP�;ô4ùe�5ð]ý�óPð5ð]ísý�óP÷
óP÷0÷0õZð]íYøað]ø)�5ð]ñ5úKô2íVõtôaønò?ú�ù�� ô$�5ð5õtíVô2ò��Mù�� ô2ý�ð�
S.C�� �êM)OPGkd�NPQP_�O[K tvb�fgF]LJI.\
)�*,+�F�LZ+9-412R R�12= ^ F2NI:4*,+>d�FA-.eq6,-.+0/.+98;:4+0<"= 8j:4*,=?/K:4*,+0/.=?/�*@1A/nBD+9+98":4Fx1A<,<jeM8,F�dCR +0<HgA+7128@<
3]FA8;:4-.= B,GH:4+:4Fa1287= 8@3]-.+01A/.+0<�+9^�6,R F�[M^�+98;:CF2Ny+]�t3]= +98;:C^�+]:4*,FM<,/�N`FA-I6,-.FAB@12B,= R =?/\:4=?3�128@12R [H/.=?/CF2N
+98,gA= 8,+9+9-.= 8,gE/\:4-.G@3Q:4G,-.+0/9btÝIFA6D+]N`G,R R [ZTW:4*,=?/K12= ^�*@1A/�BD+9+98xFABH:512= 8,+0<
T�+9LZ+98Y:4*,FAG,gA*"= :�=?/�*@12-4<
:4F>1A/4/.+0/4/I:4*,+n-.+0/.G,R :_dC= :4*Y-.+0/.6D+03Q:_:4Ft:4*,=?/_gA+98,+9-412R�1A/.6,= -41�:4= FA8WbKw�8Y^�FA-.+n6,-.+03]=?/.+�:4+9-.^a/9TD:4*,+
^�FZ/\:I= ^�6DFA-\:5128;:�-.+0/.G,R :5/CF2N�:4*,+�d�FA-.e>391287BD+K/.G,^�^a12-.=  9+0<>BM[a:4*,+N`FAR R F�dC= 8,ga= :4+9^a/%�� ¢�[j+9^�6,R F�[M= 8,g"Uv1�:4= 8s*M[M6D+9-43]G,BD+E/412^�6,R = 8,g"FA8k1Y:4-4128@/\N`FA-.^�+0<
T�G,8@3]FA-.-.+9R?1�:4+0<k/.+]:tF2N/\:4FM35*@1A/\:4=?3�L212-.=?12B,R +0/9TA:4*,+CUv1�:4= 8�*M[M6D+9-43]G,BD+C/412^�6,R = 8,g6,R?128nd�1A/yB,-.FAG,gA*;:P= 8;:4F_R = 8,+�dC= :4*
m@8,= :4+a+9R +9^�+98;:K128@12R [H/.=?/9ba)�*,+aBD+98,+]m,:KF2N�:4*,+n:4-4128@/\N`FA-.^a1�:4= FA8i=?/_:4*@1�:K:4*,+�-.+0/\:4-.=?3Q:4= FA8
F2Ny1n^�= 8,= ^�G,^ 8MG,^�BD+9-�F2N�SEFA8;:4+�o�12-.R F�-.G,8@/C39128>BD++01A/.+0<t= Nv:4*,+FA-.= gA= 8@12R�/\:4FM35*@1A/\:4=?3
L212-.=?12B,R +0/�12-.+K3]FA-.-.+9R?1�:4+0<
b� ��8,F�LZ+9RIFA-.= +98;:51�:4= FA8(F2N:4*,+YUv1�:4= 8k*M[M6D+9-43]G,BD+h/412^�6,R = 8,gj6,R?128k= 8k3]FA82{\G,8@3Q:4= FA8(dC= :4*/.= ^�6,R +_= ^�6DFA-\:5128@3]+K/412^�6,R = 8,g�N`FA-�-.+9R =?12B,= R = :\[�128@12R [H/.=?/�d�1A/�= 8;:4-.FM<HG@3]+0<
b�w�873]FA8;:4-41A/\:�:4F
/.FA^�+�6,-.+9LM= FAG@/�1�:.:4+9^�6H:5/�G@/.= 8,gUv1�:4= 8n*M[M6D+9-43]G,BD+C/412^�6,R = 8,g,TA:4*,=?/�126,6,-.FZ1A35*�d�1A/�/.*,F�dC8
:4F3]FA8;:4-.= B,GH:4+C3]FA8@/.=?<H+9-412B,R [�:4F_:4*,+�3]FA^�6,GH:51�:4= FA8@12R@+]�t3]= +98@3][�F2ND= ^�6DFA-\:5128@3]+I/412^�6,R = 8,g,b
w�8K1A<,<H= :4= FA8WTAUv1�:4= 8�*M[M6D+9-43]G,BD+P/412^�6,R = 8,gId�1A/
+]�t3]= +98;:4R [_+9^�6,R F�[Z+0<_= 8K3]FA82{\G,8@3Q:4= FA8KdC= :4*
1��H=?/CFA-\:4*,FAgAFA8@12R�= ^�6DFA-\:5128@3]+�/412^�6,R = 8,g,b� )�*,+7gA+98,+9-412RI126,6,R =?3912B,= R = :\[iF2N_:4*,+EUv1�:4= 8f*M[M6D+9-43]G,BD+E/412^�6,R = 8,gq6,R?128sd�1A/n= R R G@/\:4-41�:4+0<:4*,-.FAG,gA*�126,6,R =?391�:4= FA8@/�3]FA8@/.=?<H+9-.= 8,g�-4128@<HFA^�R [�<H=?/\:4-.= B,GH:4+0<n<,12^a12gA+�:4F3]FAR G,^�8@/�= 8�-41A35e;l
= 8,gs/.[H/\:4+9^a/7128@<c-4128@<HFA^�R [c<H=?/\:4-.= B,GH:4+0<cgZ126@/7BD+]:\d�+9+98cd�F;FM<H+98 ^�+9^�BD+9-4/7= 8c-.F;F2N
:4-.G@/4/.+0/9b
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� R G@128;:4= :51�:4= LZ+a-.+0/.G,R :5/_d�+9-.+�FABH:512= 8,+0<q3]FA8@3]+9-.8,= 8,gqz\�0�I:4*,+�= 8H¡@G,+98@3]+nF2NP:4-.G@35eE= ^�6@1A3Q:5/
128@<(<,12^a12gA+xF2N�<H= �V+9-.+98;:�^a12gA8,= :4G@<H+0/�:4Fj= 8@<H= LM=?<HG@12R�:4*,= 8Hl�d�12R R +0<k/\:4+9+9R_3]FAR G,^�8@/�F2N
-41A35eM= 8,gt/.[H/\:4+9^a/9T@128@<"z�|A��:4*,+K= 8H¡@G,+98@3]+�F2N�gZ126@/IBD+]:\d�+9+987d�F;FM<H+98h^�+9^�BD+9-4/I128@<>:4*,+
+]�V+03Q:IF2Ny^�=?/.6,R?1A3]+0<>8@12= RW6,R?1�:4+0/CFA8>:4*,+K<H+]¡@+03Q:4= FA87F2N�d�F;FM<H+987-.F;F2N�:4-.G@/4/.+0/9b
�,G,-\:4*,+9-_d�FA-.e7= 8h:4*,+n12-.+01�/.*,FAG,R?<Y3]FA^�6,-.=?/.+�126,6,R =?391�:4= FA8xF2N�1A<HL2128@3]+0<h-.+9R =?12B,= R = :\[7^�+]:4*Hl
FM<,/9TH/.G@35*t1A/P= ^�6DFA-\:5128@3]+�/412^�6,R = 8,g�G@/.= 8,g�:4*,+_Uv1�:4= 8t*M[M6D+9-43]G,BD+_/412^�6,R = 8,g�6,R?128WTMFA8�-.+012R =?/\:4=?3
6,-.FAB,R +9^a/9T@/.G@35*71A/C-41A35eM= 8,gt/.[H/\:4+9^a/C128@<>-.F;F2N�:4-.G@/4/.+0/C128@12R [H/.+0<>G@/.= 8,gt1A<HL2128@3]+0<>8,FA8Hl�R = 8,+012-
^�+035*@128,=?3912Rv^�FM<H+9R?/9bI)�*,=?/Id�FAG,R?<h3]R +012-.R [>= R R G@/\:4-41�:4+K:4*,+�39126@12B,= R = :\[E128@<E+]�t3]= +98@3][>F2N�^�+]:4*Hl
FM<,/CN`FA-I6,-.FAB@12B,= R =?/\:4=?3�128@12R [H/.=?/IF2N�+98,gA= 8,+9+9-.= 8,gt/\:4-.G@3Q:4G,-.+0/9T@B,GH:_12R?/.Ft+]�H6DFZ/.+�6DFZ/4/.= B,R +KR?1A35e>F2N
126,6,R =?3912B,= R = :\[>128@<>6@10LZ+_:4*,+�d�10[aN`FA-CN`G,-\:4*,+9-I-.+0/.+012-435*7128@<E<H+9LZ+9R FA6,^�+98;:0b
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d�12-.+ZT $ -Vþ,ð�üYô2ý`þ9�E÷2ñ:��ú��5í�� T,u�1�:4=?3KSh1Hb T@X_OH�Kb
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��126@1A<H-412e212eM=?/9TCS"b T�128@<f��126@1A<HFA6DFAG,R FZ/9T<;�bIz\�9�A�A}Z�Qb="4rCFAB,G@/\:>128@<i+]�t3]= +98;:a^�+]:4*,FM<,/�N`FA-
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