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.1' u = � UGhmC@CIE V��Zh;>@EM[bQ�[]S��� i CF[bUMHB>@EM[bQ�KLAZ>N?B[OB(-(,(+(*(+(+(*(+(*(+(*(+(,(-( L
.1'/. =�O�A+� [OERQBeolB^@["� A;O�HB^NA ST[m^fh�i [bURE CF?�A95lB^@ADC@CFEM[bQ (*(+(+(*(+(*(+(*(+(,(-( u 1
.1'/1 = UMeb[b^NER>N?BK�CjST[m^Y�� i7C^�(EM>@? QB[bQ1- EGOAZQ�>NE3�Zh;U#CI?Xh]lXA;C)(+(+(*(+(*(+(*(+(,(-( uSR
.1'NM =��X[+��O�E h]eb^ah]K [;S?A�=�� ebA QBAZ^rh;>@EM[bQ1- JXhbCIA;O ^NAZlB^N[O�H8� >NER[bQ�� (+(*(+(,(-( uZv
.1' w A�=%lXh]^ah]KLAZ>NAZ^rC EMQ�q�ADCF>@EMe�h;>@A;OPJn�� NLZts � Rmv	� (,(+(*(+(+(*(+(*(+(*(+(,(-( . v
11' u =%URE CF>([]S\lB^N[bJBUMAZK�C�� [bQ8� A ^@QBEMQBe�QB[bQ"-9E O�AZQ>@E3� h]UE�� i5C (*(+(*(+(*(+(,(-( 1 u
11'/. = Q�A95dh]KLldURAc[]S7>N^rh����fK�h]>N^@E\5 (+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( 1.
ML' u = Q�A95dh]KLldURAc[]S��� i CIlXA+� E V �Zh]>NER[bQ CA(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( w .
ML'/. s QBUGh;^@emERQBe�
Z^@ADO�H8� EMQBe S h$� >@[m^rC ST[b^(A;h$� ?LS h$� ERUMER>In (+(*(+(+(*(+(*(+(*(+(,(-( wR
w ' u N�lXA+� E h]U*� ^N[�CNCF[;q�AZ^rC(h;QXO KoHB>ah]>@EM[bQXC ST[b^c>@?BAPZ7A;h�h;URem[b^@EM>@?BK (+(*(+(,(-( I�L
w '/. = q�AZ^ah]emA UMERQL4mh;ebAT� URH CF>@A ^@ERQde�KLAZ>N?B[O(� ST[m^(>@?BA � h]K*h;UReb[m^@EM>@?BK���(+(,(-( I v
w '/1 = Q�A95dh]KLldURAc[]S7>N^rh����fK�h]>N^@E\5 (+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( L	e
w 'NM � [b>rh;U UMERQL4mh;ebAT� URH CF>@A ^@ERQde�KLAZ>N?B[O(� ST[m^(>@?BA � � h;UReb[m^@EM>@?BK�� (+(*(+(,(-( L	.
w ' w � ?BA�CFlXA+� EWV��Zh]>NER[mQXC []SjCFE\5�A�=fC?(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( R e
I1' u i�A�= HXCNh]ebA_ST[b^Y�� i7CG(*(+(*(+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( R .
I1'/. � ?BA lB^@["� ADO�HB^@A_[;S7h�>H- >@A;CI>B(*(+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( R 1
I1'/1 � ?BA lB^@["� ADO�HB^@A_[;S7h#2- >@A;CI> (+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( Rbw
I1'NM A�=%lXh]^ah]KLAZ>NAZ^rC >N[�JXA�ERQq�A;CI>@ERekh]>NA;O (*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( R I
I1' w � ?BA lB^@["� ADO�HB^@A_[;S ?BEMURU - � UMERK�JBEMQBe_ERQq�A;CF>NERekh]>@EM[bQ (*(+(+(*(+(*(+(*(+(,(-( R L
I1'/I � ?BA J ADCF>�A�=%lXh]^ah]KLAZ>NAZ^rC��T>@?BAPZ7A;h�h;URem[b^@EM>@?BK]� (+(+(*(+(*(+(*(+(,(-( RR
I1' L � ?BA J ADCF>�A�=%lXh]^ah]KLAZ>NAZ^rC��T>@?BA � h]K*h;URem[b^@EM>@?BK]�H(+(+(*(+(*(+(*(+(,(-( Rbv
I1' R � ?BA J ADCF>�A�=%lXh]^ah]KLAZ>NAZ^rC��T>@?BA � � h]UMeb[b^NER>N?BK�� (*(+(+(*(+(*(+(*(+(,(-( Rbv
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I1' v =�CFHBKYK�h]^Nn�[]S?A�=%lXh]^ah]KLA >@AZ^aC5ERQq�A;CI>@ERekh]>NER[bQ (*(+(+(*(+(*(+(*(+(,(-( v e
I1' u e � ?BA CFlXA+� E V��Zh;>@EM[bQ�[]SjhbOBOER>@EM[bQXh;U#KPHd>rh]>NER[mQL^rh;>@A_ERQq�A;CF>NERekh]>@EM[bQPST[m^(>@?BA

Z7A;hoh]UMeb[b^NER>N?BK (,(-(,(+(*(+(*(+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( v .
I1' ubu � ?BA�^@ADCFHBUM>�[]S hbOBO�EM>@EM[bQXh;U(KPHB>ah]>NER[bQ ^rh]>NA�ERQq�A;CF>NERe�h;>@EM[bQ�ST[b^o>@?BA�Z7ADh

h]UMeb[m^@ER>N?BK (*(+(,(-(,(+(*(+(*(+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( v .
I1' u . � ?BA�CFlXA+� EWV��Zh]>NER[mQ [;S�A�=fCY� [mKLlXh]^NEGCI[bQ (,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( v M
I1' u 1 � ?BA�CFlXA+� EWV��Zh]>NER[mQ [;S�A�=fCY� [mKLlXh]^NEGCI[bQQ�(EM>@?�[b>N?BAZ^�h]URem[b^NER>@?dK�C (+(,(-( vbw
I1' u M � ?BA�CFlXA+� EWV��Zh]>NER[mQ [;S lX[mlBHBUGh;>@EM[bQ�CIE&%ZA_EMQ�q�A;CI>@EMe�h]>NER[mQ0(+(*(+(*(+(*(+(,(-( v I
I1' uZw � ?BA�CFlXA+� EWV��Zh]>NER[mQ [;S ^NAZlB^N[O�H8� >NER[bQ KLAZ>N?B[OBC5EMQ�q�ADCF>@EMe�h;>@ER[mQ (+(*(+(,(-( v I
I1' u I � ?BA�CFlXA+� EWV��Zh]>NER[mQ [;S >N?BA_ERQq�A;CF>NERekh]>@EM[bQPST[m^ >N?BA_Q�HdKPJXAZ^7[]Sjl [mlBHBU h]>@EM[bQXC v L
I1' u L I [+� >@[U� [bKLl h]^@ATAf=�C��(ER>@? [b>N?BAZ^ch]UMeb[m^@ER>N?BK�C (*(+(+(*(+(*(+(*(+(,(-( umu e

E&5



� �J�]� ��� � � ��� � � �

.1' u Z7AZUMU hbC@CIERemQBKLAZQ> ^NAZlB^@ADCFAZQ>rh;>@ER[mQPST[b^�h]Q EGO�A Q�>NE3�Zh;UW�� i (+(*(+(*(+(,(-( v
.1'/. Z7AZUMU hbC@CIERemQBKLAZQ> ^NAZlB^@ADCFAZQ>rh;>@ER[mQPST[b^�h�QB[bQ1- EGOAZQ�>NE3�Zh;UE�� i (+(*(+(,(-( u e
.1'/1 g�HBUM>@E_- ^@[+� ^@AZld^@A;CIAZQ�>ah]>NER[bQ (*(+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( ubu
.1'NM  UMA95�EMJBURAcJXhZn�CI>@^@H�� >@HB^NA (+(*(+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( ubu
.1' w N�UME3� EMQBe�>@^NAZA_CF>N^@H8� >@HB^NAV� N � NL� (+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u .
.1'/I = Q�A95dh]KLldURAc[]StO�A�� [O�ERQde�lB^@["� ADC@C([]Sthoi [bUMEGCI?LA95lB^@A;CNCFEM[bQ (+(*(+(,(-( u 1
.1' L =%UGhZn�[bHd>(ERQ h]Q]�� i �(EM>@?�lB^@ADCFlXA+� EWVXA;O�h]^NA;hbCB(+(*(+(+(*(+(*(+(*(+(,(-( u M
.1' R =�C@h;KLlBURA�[]S7> � [oh;URem[b^@EM>@?BK C 
�lXAZ^IST[b^NK�h]Q8� A (,(+(*(+(+(*(+(*(+(*(+(,(-( .UM
.1' v = Q�A95dh]KLldURAc[]S�� A URU#hmC@CIERebQdKLAZQ> ^@A lB^@A;CIAZQ>rh]>NER[mQB(*(+(+(*(+(*(+(*(+(,(-( .I
.1' u e = Q�A95dh]KLldURAc[]S �XA65�EMJBURAcJXhZn CF>@^NH8� >NHB^@A (,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( .�L
11' u =%QB[bQ"-9^NA+� >rh;QBebHdUGh]^c^@A ebER[mQ (*(+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( 1�L
11'/. =�C@h;KLlBURA�[]S��� i�CFlXA+� EWV��Zh;>@ER[mQK(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( 1 v
11'/1 = Q�A95dh]KLldURAc[]Sth�^N[�[bK CFlXA+� EWV��Zh;>@ER[mQ (+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( M]e
11'NM =%eb[�[O�U hDn�[mHB>([]S � ADh v�u - umu (+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( M u
11' w = Q�EGOA;h]U#U hDn�[mHB> [;S �fA;h vu - u I (+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( M].
11'/I = Q�EGOA;h]U#U hDn�[mHB> [;S �fA;h vu - .e (+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( M]1
11' L =%eb[�[O�U hDn�[mHB>([]S � h;K v .9- . ebh (+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( MM
11' R =%eb[�[O�U hDn�[mHB>([]S � h;K v .9- 1 ebh (+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( M w
11' v =%eb[�[O�U hDn�[mHB>([]S OXZ7A;h v�u - u e (+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( M w
ML' u Z7HB>N>@ERQdeLCI>rh]emA;C ST[b^�h�UGhZn�[bHB>T(+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( M R
ML'/. = Q�A95dh]KLldURAc[]S?N�UME3� EMQBe � ^@A A Nk>@^@H�� >@HB^NA;C?(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( M R
ML'/1 = UM>@AZ^NQXh]>NERq�A:� HB>@>NERQBeP� hZnBC ST[b^ch�UGhZn�[bHd> (,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( M v
ML'NM = Q�ERKYl [kC@CIERJBUMAfUGhZn�[bHd>(J�n N � NC (*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( w�u
ML' w =�O�E_��� HBUM>?�� i�ST[m^(>@?BAPN � N (+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( w�u
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ML'/I I [+� >@[o>@^rh;QXCFU h]>NAVN � No>@[oebA [bKLAZ>N^@n�(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( w 1
ML' L � ?BA >@[bl"-IO�[+�(Q ERQ>@AZ^NlB^@AZ>ah]>NER[bQ (+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( w M
ML' R � ?BA J [m>@>N[bKV- HBl�ERQ>@AZ^NlB^@A >rh]>NER[mQ (*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( w L
ML' v Z7UGhmC@CIE V��Zh;>@EM[bQXC([]S��� i�>@[mlX[bUR[mebn (+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( I u
ML' u e =%lXh]^N>@E h]URUMnPV85A;O N � N (*(+(*(+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( IUM
w ' u � ?BA ERQBEM>@EGh;U.N � No>N[blX[bUM[bebn []S\>@?BAPZ7A;hoh]UMeb[m^@ER>N?BK (+(+(*(+(*(+(*(+(,(-( I R
w '/. Z7URH CF>@A ^@ERQde�^@A;CIHBUR>aC (,(+(*(+(*(+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( L u
w '/1 = Q�A95dh]KLldURAc[]StC �(h]ldlBERQBe�S h�� ERUREM>@EMA;C []q�A ^ (-(,(+(*(+(+(*(+(*(+(*(+(,(-( L	1
w 'NM � D J?- v M � 
 C ^@AZld^@A;CIAZQ�>ah]>NER[bQ (*(+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( L	I
w ' w =%KPHd>rh]>NER[mQL[]S7>N?BA � h;KB. 
 � �+. 
 � hmO�h;UReb[m^@EM>@?BK�C+(+(+(*(+(*(+(*(+(,(-( L R
I1' u � ?BA(KLADh]Q�[;S >@?BA(JXA;CI>7C � [m^@A;C EMQ�h]UMeb[m^@ER>N?BK�� [bKLlXh;^@E CF[bQU�9hZST>@AZ^P. ee eee

AZqmh]UMHXh]>NER[mQXCC� (+(,(-(,(+(*(+(*(+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( vbv
I1'/. i AZ^ � AZQ>rh;ebA�JnQ�(?BE!� ? A;h��r?�^NA;CFHdUR>cEGC?� [b^aCFA >@?Xh;Q�>@?BA J ADCF> ST[m^fhPl h]^H-

>@E!� HBU h]^(lB^N[bJBUMAZK ��� [b^N^@A;CIlX[bQXO�EMQBeL>N[# ERemHB^@A,I1' u � (+(+(*(+(*(+(*(+(,(-( u ee
I1'/1 � ?BAfKYA;h]Qo[]S >N?BAfJXA;CF> C � [m^@A;C7ERQolX[blBHBU h]>NER[bQ CIE&%ZAcERQq�A;CF>NERekh]>@EM[bQ]�9hZST>@AZ^

.e ee eeLAZqmh]UMHXh]>NER[bQ CC� (+(*(+(*(+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u e u
I1'NM i AZ^ � AZQ>rh;ebA�JnQ�(?BE!� ? A;h��r?�^NA;CFHdUR>cEGC?� [b^aCFA >@?Xh;Q�>@?BA J ADCF> ST[m^fhPl h]^H-

>@E!� HBU h]^(lB^N[bJBUMAZK ��� [b^N^@A;CIlX[bQXO�EMQBeL>N[# ERemHB^@A,I1'/1 � (+(+(*(+(*(+(*(+(,(-( u e.
I1' w � ?BAfKYA;h]Qo[]S >N?BA JXA;CI>(C;� [b^NA;C5EMQL>@?BAcERQq�A;CI>@ERekh]>NER[bQ�ST[b^t>@?BAcQHBKPJXAZ^\[]S

lX[blBHdUGh]>NER[mQXC<�9hZST>@AZ^ . ee eeeLAZqmh;URHXh;>@ER[mQXCC� (-(,(+(*(+(+(*(+(*(+(*(+(,(-( u e.
I1'/I i AZ^ � AZQ>rh;ebA�JnQ�(?BE!� ? A;h��r?�^NA;CFHdUR>cEGC?� [b^aCFA >@?Xh;Q�>@?BA J ADCF> ST[m^fhPl h]^H-

>@E!� HBU h]^(lB^N[bJBUMAZK ��� [b^N^@A;CIlX[bQXO�EMQBeL>N[# ERemHB^@A,I1' w � (+(+(*(+(*(+(*(+(,(-( u e1
I1' L � ?BALKYA;h]Q0[]S�>@?BAYJ ADCF>�C;� [b^NA;C EMQ&^@A lB^@[O�H�� >@EM[bQ�ERQq�A;CF>NERekh]>@EM[bQ �9hZST>@AZ^

.e ee eeLAZqmh]UMHXh]>NER[bQ CC� (+(*(+(*(+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u e1
I1' R i AZ^ � AZQ>rh;ebA�JnQ�(?BE!� ? A;h��r?�^NA;CFHdUR>cEGC?� [b^aCFA >@?Xh;Q�>@?BA J ADCF> ST[m^fhPl h]^H-

>@E!� HBU h]^(lB^N[bJBUMAZK ��� [b^N^@A;CIlX[bQXO�EMQBeL>N[# ERemHB^@A,I1' L�� (+(+(*(+(*(+(*(+(,(-( u eUM
I1' v � ?BA ^@A;CIHBUR>aC []S\>H- >@A;CI>(J A >H�tAZAZQ�>@?dA Z7ADh�h]QXO � h;K 
 � � h]UMeb[b^NER>N?BK�CB(-( u eUM
I1' u e � ?BA�^NA;CFHBUM>rC [;S(> -9>NA;CF>fJXAZ> �tAZAZQ�>N?BA � h]K 
 � h;KB.Ph;QXO � � 
 � �-. h]UMeb[K-

^@EM>@?BK C (+(+(*(+(,(-(,(+(*(+(*(+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u e w
I1' ubu � ?BA ^@A;CIHBUR>aC []S\>H- >@A;CI>(J A >H�tAZAZQ�>@?dA � h]K .�h]QXO �_hbO h]URem[b^NER>@?dK�C (,(-( u eI
I1' u . � ?BA�^NA;CFHBUM>rC [;S(> -9>NA;CF>fJXAZ> �tAZAZQ�>N?BA � h]K 
 � � h]QXO � h]KB. 
 � �+.�h]UMeb[K-

^@EM>@?BK C (+(+(*(+(,(-(,(+(*(+(*(+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u e�L
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I1' u 1 � ?BA�^NA;CFHBUM>rC [;S(> -9>NA;CF>fJXAZ> �tAZAZQ�>N?BAQZ7A;hLh;QXO � h;KB. 
 � �+. 
 �_hmO&h]UMeb[K-
^@EM>@?BK C (+(+(*(+(,(-(,(+(*(+(*(+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u e R

I1' u M � ?BA�C � [m^@A;C ^NAZlX[b^@>NA;O EMQLlB^NAZq�EM[bHXC l h]lXAZ^rC (-(,(+(*(+(+(*(+(*(+(*(+(,(-( u e v
I1' uZw � ?BA ^@A;CIHBUR>t[]S�� [mKLlXh;^@ERQdeVA�=fC?�(ER>@?�[m>@?BAZ^ch;URem[b^@EM>@?BK CA(+(*(+(*(+(,(-( umubu
I1' u I � ?BA ^@A;CIHBUR>aC []S 2-9>NA;CF>aC ST[m^(lX[blBHBU h]>NER[bQ CFE\%ZA_ERQq�A;CF>NERe�h;>@EM[bQT(*(+(*(+(,(-( umu 1
I1' u L � ?BA ^@A;CIHBUR>aC []S\lB^@[m>@A+� >NA;OL>H- >@A;CI>rC ST[b^(lX[bldHBUGh;>@ER[mQ�CIE&%ZA_ERQq�A;CI>@ERekh]>NER[bQ ( umu 1
I1' uSR � ?BA�^NA;CFHBUM>rC([]S 2- >@A;CI>rC ST[m^ >N?BA�ERQq�A;CI>@ERekh]>NER[bQ�[;S >N?BA�QHBKoJXAZ^([]S7lX[ml1-

HBU h]>@EM[bQXC (+(*(+(,(-(,(+(*(+(*(+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( umu M
I1' uZv � ?BAc^@A;CIHBUR>aC []S#ld^@[b>NA+� >NA;O > -9>NA;CF>aC ST[b^ >N?BA(ERQq�A;CI>@ERekh]>NER[bQ�[;S >@?BA(QHBKoJXAZ^

[]Sjl [mlBHBU h]>@EM[bQXC0(,(-(,(+(*(+(*(+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( umuZw
I1'/.e � ?BA ^@A;CIHBUR>aC []S\>H- >@A;CI> ST[b^c^@AZlB^N[O�H8� >NER[mQ�ERQq�A;CI>@ERekh]>NER[bQ (*(+(*(+(*(+(,(-( umu I
LM' u =�O�E_��� HBUM> U hDn�[mHB> ST[b^(ld^rh�� >@E3� h]U#HXCIA (*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u ..
LM'/. =fOBh;lB>@EMq�AfERQ>@A ^@lB^NAZ>rh;>@ER[mQXC5ST[b^�N � NL[blXAZ^ah]>N[b^rCT(+(*(+(+(*(+(*(+(*(+(,(-( u . w
=<' u �� i CIl A�� E V�� h]>@EM[bQXC [;S �fA;h vu - ubu (+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u 1 w
=<' . �� i CIl A�� E V�� h]>@EM[bQXC [;S �fA;h vu - ubu h (+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u 1I
=<' 1 �� i CIl A�� E V�� h]>@EM[bQXC [;S �fA;h vu - u I (+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u 1�L
=<' M �� i CIl A�� E V�� h]>@EM[bQXC [;S �fA;h vu - .e (+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u 1 R
=<' w �� i CIl A�� E V�� h]>@EM[bQXC [;S � � v�u - w / I"/ LM/ R (*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u 1 v
=<' I �� i CIl A�� E V�� h]>@EM[bQXC [;S � � v�u - u . (*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u M]e
=<' L �� i CIl A�� E V�� h]>@EM[bQXC [;S � � v�u - u w (*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u M u
=<' R �� i CIl A�� E V�� h]>@EM[bQXC [;S � � v�u - . e (*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u M].
=<' v �� i CIl A�� E V�� h]>@EM[bQXC [;S � � v�u - 1 e (*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u M]1
=<' u e��� i CIl A�� E V�� h]>@EM[bQXC [;S � h]K v .�- .ebh)(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u MM
=<' umu �� i CIl A�� E V�� h]>@EM[bQXC [;S � h]K v .�- 1ebh)(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u M w
=<' u .��� i CIl A�� E V�� h]>@EM[bQXC [;SPO`Z7A;h vu - u eF(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u M]I
)�' u � ?BA l A ^FST[b^NK�h]Q�� Af[]S�A�=fC ST[b^ �fA;h vu - ubu (-(,(+(*(+(+(*(+(*(+(*(+(,(-( u M R
)�' . � ?BA l A ^FST[b^NK�h]Q�� Af[]S�A�=fC ST[b^ �fA;h vu - ubu h (-(,(+(*(+(+(*(+(*(+(*(+(,(-( u M v
)�' 1 � ?BA l A ^FST[b^NK�h]Q�� Af[]S�A�=fC ST[b^ �fA;h vu - u I (-(,(+(*(+(+(*(+(*(+(*(+(,(-( u w e
)�' M � ?BA l A ^FST[b^NK�h]Q�� Af[]S�A�=fC ST[b^ �fA;h vu - .e (-(,(+(*(+(+(*(+(*(+(*(+(,(-( u w�u
)�' w � ?BA l A ^FST[b^NK�h]Q�� Af[]S�A�=fC ST[b^ � � v�u - w (+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u w .
)�' I � ?BA l A ^FST[b^NK�h]Q�� Af[]S�A�=fC ST[b^ � � v�u - I�(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u w 1
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)�' L � ?BA l A ^FST[b^NK�h]Q�� Af[]S�A�=fC ST[b^ � � v�u - L�(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u w M
)�' R � ?BA l A ^FST[b^NK�h]Q�� Af[]S�A�=fC ST[b^ � � v�u - R (+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u wbw
)�' v � ?BA l A ^FST[b^NK�h]Q�� Af[]S�A�=fC ST[b^ � � v�u - u . (,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u w I
)�' u e � ?BA l A ^FST[b^NK�h]Q�� Af[]S�A�=fC ST[b^ � � v�u - u w (,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u w L
)�' umu � ?BA l A ^FST[b^NK�h]Q�� Af[]S�A�=fC ST[b^ � � v�u - . e (,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u wR
)�' u . � ?BA l A ^FST[b^NK�h]Q�� Af[]S�A�=fC ST[b^ � � v�u - 1 e (,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u wbv
)�' u 1 � ?BAolXAZ^FST[m^@K�h;Q8� A�[;SYAf=�C�ST[m^ � h]K v .�- .ebhS� K�h+5W'fA qbh;URHXh;>@EM[bQ�QB[ '

�

.e ee e � (+(+(*(+(,(-(,(+(*(+(*(+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u Ie
)�' u M � ?BAolXAZ^FST[m^@K�h;Q8� A�[;SYAf=�C�ST[m^ � h]K v .�- .ebhS� K�h+5W'fA qbh;URHXh;>@EM[bQ�QB[ '

�

.e eeM�)(*(+(+(*(+(,(-(,(+(*(+(*(+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u I u
)�' u w � ?BAolXAZ^FST[m^@K�h;Q8� A�[;SYAf=�C�ST[m^ � h]K v .�- 1ebhS� K�h+5W'fA qbh;URHXh;>@EM[bQ�QB[ '

�

.e ee e � (+(+(*(+(,(-(,(+(*(+(*(+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u I.
)�' u I � ?BAolXAZ^FST[m^@K�h;Q8� A�[;SYAf=�C�ST[m^ � h]K v .�- 1ebhS� K�h+5W'fA qbh;URHXh;>@EM[bQ�QB[ '

�

M]e eeM�)(*(+(+(*(+(,(-(,(+(*(+(*(+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u I1
)�' u L � ?BA l A ^FST[b^NK�h]Q�� Af[]S�A�=fC ST[b^=O`Z7A;h vu - u eB(-(,(+(*(+(+(*(+(*(+(*(+(,(-( u IUM
ZY' u = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r? h]URem[b^NER>@?dK ERQ �fA;h vu - ubu (*(+(+(*(+(*(+(*(+(,(-( u II
ZY' . = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r? h]URem[b^NER>@?dK ERQ �fA;h vu - ubu h (+(+(*(+(*(+(*(+(,(-( u I�L
ZY' 1 = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r? h]URem[b^NER>@?dK ERQ �fA;h vu - u IG(*(+(+(*(+(*(+(*(+(,(-( u I R
ZY' M = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r? h]URem[b^NER>@?dK ERQ �fA;h vu - .eG(*(+(+(*(+(*(+(*(+(,(-( u I v
ZY' w = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r? h]URem[b^NER>@?dK ERQ � � v�u - w (+(*(+(+(*(+(*(+(*(+(,(-( u L	e
ZY' I = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r? h]URem[b^NER>@?dK ERQ � � v�u - I (+(*(+(+(*(+(*(+(*(+(,(-( u L u
ZY' L = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r? h]URem[b^NER>@?dK ERQ � � v�u - L (+(*(+(+(*(+(*(+(*(+(,(-( u L	.
ZY' R = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r? h]URem[b^NER>@?dK ERQ � � v�u - R (+(*(+(+(*(+(*(+(*(+(,(-( u L	1
ZY' v = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r? h]URem[b^NER>@?dK ERQ � � v�u - u . (*(+(+(*(+(*(+(*(+(,(-( u LSM
ZY' u e�= � [bKYlXh]^NEGCF[mQ�[]S\A;h��r? h]URem[b^NER>@?dK ERQ � � v�u - u w (*(+(+(*(+(*(+(*(+(,(-( u L w
ZY' umu = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r? h]URem[b^NER>@?dK ERQ � � v�u - . e (*(+(+(*(+(*(+(*(+(,(-( u L	I
ZY' u .�= � [bKYlXh]^NEGCF[mQ�[]S\A;h��r? h]URem[b^NER>@?dK ERQ � � v�u - 1 e (*(+(+(*(+(*(+(*(+(,(-( u LL
ZY' u 1�= � [bKYlXh]^NEGCF[mQ�[]S\A;h��r? h]URem[b^NER>@?dK ERQ � h]K v .�- .ebhK(+(+(*(+(*(+(*(+(,(-( u L R
ZY' u M�= � [bKYlXh]^NEGCF[mQ�[]S\A;h��r? h]URem[b^NER>@?dK ERQ � h]K v .�- 1ebhK(+(+(*(+(*(+(*(+(,(-( u L v
ZY' u w = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r? h]URem[b^NER>@?dK ERQBO`Z7A;h vu - u e (+(+(*(+(*(+(*(+(,(-( u R e
�<' u = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ CFE&% A EMQ � ADh v�u - umu (*(+(*(+(*(+(,(-( u R .
�<' . = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ CFE&% A EMQ � ADh v�u - umu h (+(*(+(*(+(,(-( u R 1
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�<' 1 = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ CFE&% A EMQ � ADh v�u - u I (*(+(*(+(*(+(,(-( u R M
�<' M = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ CFE&% A EMQ � ADh v�u - . e (*(+(*(+(*(+(,(-( u Rbw
�<' w = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ CFE&% A EMQ � � v�u - w (+(*(+(*(+(*(+(,(-( u R I
�<' I = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ CFE&% A EMQ � � v�u - I (+(*(+(*(+(*(+(,(-( u R L
�<' L = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ CFE&% A EMQ � � v�u - L (+(*(+(*(+(*(+(,(-( u RR
�<' R = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ CFE&% A EMQ � � v�u - R (+(*(+(*(+(*(+(,(-( u Rbv
�<' v = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ CFE&% A EMQ � � v�u - u . (*(+(*(+(*(+(,(-( u v e
�<' u ef= � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ CFE&% A EMQ � � v�u - uZw (*(+(*(+(*(+(,(-( u v�u
�<' umu = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ CFE&% A EMQ � � v�u - .e (*(+(*(+(*(+(,(-( u v .
�<' u .f= � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ CFE&% A EMQ � � v�u - 1e (*(+(*(+(*(+(,(-( u v 1
�<' u 1f= � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ CFE&% A EMQ � h;K v .9- . ebh (+(*(+(*(+(,(-( u v M
�<' u M_= � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ CFE&% A EMQ � h;K v .9- 1 ebh (+(*(+(*(+(,(-( u vbw
�<' u w = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ CFE&% A EMQBOXZ7A;h v�u - u e5(+(*(+(*(+(,(-( u v I
s?' u = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ Q�HBKoJXAZ^ EMQ � ADh v�u - umu (*(+(*(+(,(-( u vR
s?' . = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ Q�HBKoJXAZ^ EMQ � ADh v�u - umu h (+(*(+(,(-( u vbv
s?' 1 = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ Q�HBKoJXAZ^ EMQ � ADh v�u - u I (*(+(*(+(,(-(T. ee
s?' M = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ Q�HBKoJXAZ^ EMQ � ADh v�u - . e (*(+(*(+(,(-(T. e u
s?' w = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ Q�HBKoJXAZ^ EMQ � � v�u - w (+(*(+(*(+(,(-(T. e.
s?' I = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ Q�HBKoJXAZ^ EMQ � � v�u - I (+(*(+(*(+(,(-(T. e1
s?' L = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ Q�HBKoJXAZ^ EMQ � � v�u - L (+(*(+(*(+(,(-(T. eUM
s?' R = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ Q�HBKoJXAZ^ EMQ � � v�u - R (+(*(+(*(+(,(-(T. e w
s?' v = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ Q�HBKoJXAZ^ EMQ � � v�u - u . (*(+(*(+(,(-(T. eI
s?' u eo= � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ Q�HBKoJXAZ^ EMQ � � v�u - uZw (*(+(*(+(,(-(T. e�L
s?' ubu = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ Q�HBKoJXAZ^ EMQ � � v�u - .e (*(+(*(+(,(-(T. e R
s?' u .o= � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ Q�HBKoJXAZ^ EMQ � � v�u - 1e (*(+(*(+(,(-(T. e v
s?' u 1o= � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ Q�HBKoJXAZ^ EMQ � h;K v .9- . ebhV(+(*(+(,(-(T. u e
s?' u MY= � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ Q�HBKoJXAZ^ EMQ � h;K v .9- 1 ebhV(+(*(+(,(-(T. ubu
s?' uZw = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�l [mlBHBU h]>@EM[bQ Q�HBKoJXAZ^ EMQBOXZ7A;h v�u - u e (+(*(+(,(-(T. u .
�' u = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�^@AZlB^N[O�H8� >NER[mQ�KLAZ>N?B[OPEMQ �fA;h v�u - umu (+(*(+(,(-(T. u M
�' . = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�^@AZlB^N[O�H8� >NER[mQ�KLAZ>N?B[OPEMQ �fA;h v�u - umu h (*(+(,(-(T. uZw
�' 1 = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�^@AZlB^N[O�H8� >NER[mQ�KLAZ>N?B[OPEMQ �fA;h v�u - u I (+(*(+(,(-(T. u I
�' M = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�^@AZlB^N[O�H8� >NER[mQ�KLAZ>N?B[OPEMQ �fA;h v�u - . e (+(*(+(,(-(T. u L
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�' w = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�^@AZlB^N[O�H8� >NER[mQ�KLAZ>N?B[OPEMQ � � vu - w (*(+(*(+(,(-(T. uSR
�' I = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�^@AZlB^N[O�H8� >NER[mQ�KLAZ>N?B[OPEMQ � � vu - I (*(+(*(+(,(-(T. uZv
�' L = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�^@AZlB^N[O�H8� >NER[mQ�KLAZ>N?B[OPEMQ � � vu - LT(*(+(*(+(,(-(T. .e
�' R = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�^@AZlB^N[O�H8� >NER[mQ�KLAZ>N?B[OPEMQ � � vu - R (*(+(*(+(,(-(T. . u
�' v = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�^@AZlB^N[O�H8� >NER[mQ�KLAZ>N?B[OPEMQ � � vu - u . (+(*(+(,(-(T. ..
�' u eL= � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�^@AZlB^N[O�H8� >NER[mQ�KLAZ>N?B[OPEMQ � � vu - uZw (+(*(+(,(-(T. .1
�' umu = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�^@AZlB^N[O�H8� >NER[mQ�KLAZ>N?B[OPEMQ � � vu - .e (+(*(+(,(-(T. .UM
�' u .L= � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�^@AZlB^N[O�H8� >NER[mQ�KLAZ>N?B[OPEMQ � � vu - 1e (+(*(+(,(-(T. . w
�' u 1L= � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�^@AZlB^N[O�H8� >NER[mQ�KLAZ>N?B[OPEMQ � h]K v .�- .emhF(*(+(,(-(T. .I
�' u M�= � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�^@AZlB^N[O�H8� >NER[mQ�KLAZ>N?B[OPEMQ � h]K v .�- 1emhF(*(+(,(-(T. .�L
�' u w = � [bKYlXh]^NEGCF[mQ�[]S\A;h��r?�^@AZlB^N[O�H8� >NER[mQ�KLAZ>N?B[OPEMQ O`Z7A;h v�u - u e�(*(+(,(-(T. . R
AT' u � ?BA J ADCF>(UGhZn�[mHB> ST[b^ �fA;h v�u - ubu (*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-(T. 1e
AT' . � ?BA J ADCF>(UGhZn�[mHB> ST[b^ �fA;h v�u - ubu h (*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-(T. 1e
AT' 1 � ?BA J ADCF>(UGhZn�[mHB> ST[b^ �fA;h v�u - u I (*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-(T. 1 u
AT' M � ?BA J ADCF>(UGhZn�[mHB> ST[b^ �fA;h v�u - .e (*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-(T. 1 u
AT' w � ?BA J ADCF>(UGhZn�[mHB> ST[b^ � � vu - w (+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-(T. 1.
AT' I � ?BA J ADCF>(UGhZn�[mHB> ST[b^ � � vu - I (+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-(T. 1.
AT' L � ?BA J ADCF>(UGhZn�[mHB> ST[b^ � � vu - L�(+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-(T. 11
AT' R � ?BA J ADCF>(UGhZn�[mHB> ST[b^ � � vu - R (+(+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-(T. 11
AT' v � ?BA J ADCF>(UGhZn�[mHB> ST[b^ � � vu - u . (+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-(T. 1UM
AT' u e � ?BA J ADCF>(UGhZn�[mHB> ST[b^ � � vu - uZw (+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-(T. 1UM
AT' ubu � ?BA J ADCF>(UGhZn�[mHB> ST[b^ � � vu - .e (+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-(T. 1 w
AT' u . � ?BA J ADCF>(UGhZn�[mHB> ST[b^ � � vu - 1e (+(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-(T. 1 w
AT' u 1 � ?BA J ADCF>(UGhZn�[mHB> ST[b^ � h]K v .�- .emh (+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-(T. 1I
AT' u M � ?BA�CFA+� [mQXOLJXA;CF>cUGhZn�[bHd>5ST[b^ � h]K v .�- .ebh (-(,(+(*(+(+(*(+(*(+(*(+(,(-(T. 1I
AT' uZw � ?BA J ADCF>(UGhZn�[mHB> ST[b^ � h]K v .�- 1emh (+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-(T. 1�L
AT' u I � ?BA J ADCF>(UGhZn�[mHB> ST[b^=O`Z7A;h vu - u eB(*(+(*(+(,(-(,(+(*(+(+(*(+(*(+(*(+(,(-(T. 1�L
AT' u L
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K�h;Q�H�S h$� >@Hd^@ERQde�K�h$� ?BEMQBA;C ERQ h S h�� >N[b^@n � N�[mH v 1 � /�>@[�lXAZ[mlBURA_>N^rh���� EMQ�h [+� � A � N�>NA R L � /
h]Q O�CF[o[bQR'

� ?BA(�� i��Zh]Q�J A ^@AZekh]^aO�A;O�hmCLh�lB^@[mJBURAZK >@[�VXQXO�>N?BA�U hZn�[bHB>�KLEMQBERKYERCIERQBe�>N?BA
ST[bUMUR[+�(ERQde�STHBQ8� >NER[bQ�qmh]UMHBA�* � �`I R L � '

*
�,+-.0/21 +-3 /21 �5476�8:9;9=<?>9�

. 3A@ �?BC<?D�4E8GF=>IH+�KJIL .NM J�L 3 M

�(?BAZ^NA �54E6�8:9�9O<?>9� . 3 �

>@?BA_>N^rh����fJXAZ> � AZAZQLS h$� ERUMER>@EMA;C#<7h]QXO�P
�?BC<QDI4E8:FO>�H+�SR7T

�

>@?BA O�E CF>ah]Q8� A_JXAZ> � A AZQ�UR["�Zh;>@ER[mQXC []SVU h;QXOXW9.�Q<H�
�

>@?BA_UM["�Zh]>NER[bQ []S S h�� EMUREM>FnY<Z
�

>@?BA_QHBKoJ A ^ []S S h�� ERUREM>@EMA;C>'
D ?BAZQ h;URU2S h�� ERUREM>@EMA;C5^NA;` HdER^@A�>@?BA C@h;KLA h]^NA;h1/L�tA<� h]URU#EM>ch]Q EGO�AZQ>@E!�Zh]U��� i*' D ?dAZQ�>@?BE C
EGC QB[m> >N?BA�� hbCFA / �tAB�(EMURU8� h]URUXEM>7h QB[mQ1- EGO�AZQ>@E!�Zh]U��� i*'�JB�(EMQBe_>@[ ER>rC�,fi.-G� [bKYlBURAZ>NAZQBA;CNC
� N A-L[I � /#ER>_E C EMKLlB^ah�� >NE3�Zh;U >N[�CIA;h]^ � ?�ST[b^ [blB>NERK�h;U7CF[mURHB>NER[mQXC>' � ?BA ^@A ST[m^@AM/#>@[ UR[�[$4�ST[m^
^@ADhbCF[mQXh]JdURn�em[�[O CI[bUMHB>@EM[bQXC0/ K�h;Q�n CFHBJX[bld>@ERK h]U KLAZ>@?d[OBC(CFH8�r?�hmCXZ � =� � � )(='O+IUM �
h]Q O�g�= � � s�A�I+L	e � ? hDq�A�J A AZQ CFHBemebA;CI>@A;OW'

u
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[9QL[b^aO�AZ^ >N[P� [mKLlXh;^@Ac>@?BAflXAZ^IST[b^NK�h]Q8� A [;S >@?BA;CIAfKLAZ>N?B[OBC��(ER>@?YA;h��r?P[m>@?BA ^9/BCI[bKLA
JXAZQ8�r?BK�h;^ 4_>@A;CI>rC ?XhZq�A(JXAZAZQYO�[bQdA Jn � ,QO � I R � / � �`I R L � / �  i v 1 � h;QXOLCF[_[mQE'�) HB> >N?BA
� [m^ 4LE C UREMKLER>NA;O EMQL>@?dA ST[mURUM[K�(EMQBeP�(hZndC>=

� � ?BA_JXAZQ8�r?BK�h;^ 4dC��tAZ^@A O�[mQBA_[bQBUMnL[bQ �� i7CB� [mQXCFE CF>NERQBe�[;S7EGO�A Q�>NE3�Zh;U S h$� ERUMER>NERA;C0'

� g�[kCF>([]S\>@?dA_h]UMeb[b^NER>N?BK�C5>N[�JXA<� [bKLlXh;^@A;O�^@A URERADO [mQ�O�AZ>NAZ^@KYERQBE CF>@E\�(h;lBlB^@[kh��r?BA;C0'

N�EMQ8� AfQB[mQ1- EGO�AZQ>@E!�Zh]U*�� i5C(K�hZn�[]ST>NAZQ�h;lBlXA;h]^cERQ�^NA;h]U CFER>NHXh]>NER[mQXC>/X>@?BAT� [mKLlXh;^@EGCI[bQLEMQ
lB^NAZq�EM[bHXCJ�t[b^ 4�K hDn_U h��D4�hflB^rh$� >@E!�Zh]Udl [mERQ>7[]S#qERA6�`' = QXO�/ JXA+� h]HXCIA >N?BAcO�AZ>NAZ^@KLEMQBEGCI>@E!�
h]ldlB^@[kh��r?BA;C_CFH8�r? hbCf>@?BAo?BEMURU_-G� UMERK�JBEWQBe�KLA >@?B[O�K�hZn�[bQdURn�^@ADh��r?�[bQBAo[]S K�h]Qn�UR["�Zh;U
KLEMQBERKYh1/b>N?BA VXQ h]U CF[mURHB>NER[mQ KYEReb?>7QB[b>(JXA CFH"� � EMAZQ>@URn eb[�[OW' =fC � A`A Rbv � KLAZQ>@ER[mQBA;OW/
CF[mKLAtCF>N["� ?XhmCF>NE3� h;lBlB^N[�h��r?BA;C\CFH8�r? hbC�AcAZQBA >@E3�7= UMeb[m^@ER>N?BK�C*�HA�=fCC� h]Q O N�EMKPHBU h]>NA;Of= Q1-
QBA;h;UREMQBe �HN=`�7K�hZn�J A ebAZQdAZ^rh;URURnoJXAZ>@>NAZ^ch]>:,fi.-G� [bKLldURAZ>NA lB^N[bJBUMAZK�C ERQ�� URHXOERQBe#�� i7C0'

����� � &���&��V���! �#"���! ���
$ ' )
� ?BA�A�=�EGC\h lB^@[mJBURA K CF[mURqERQBe�>@A+�r?BQBE ` HBA7?BEMQ�>NA;O�h]>\J�n >@?BA(AZq�[mURHB>NER[mQ�>@?dAZ[b^Nn�[]S UMERqERQBe
� ^NA;h]>NHB^@A;C � D ?BE v 1 � 'J[9QPAf=�C>/$� ?B^N[bKL[kCF[mKLA;C>/ UREMQBA;h]^#A Q8� [O�EMQBe�C#[]S h(lB^N[bJBUMAZK 
 CXlX[�C@CIERJBUMA
CF[mURHB>NER[mQE/h]^@AcCIAZURA�� >@A;O�@b[blXAZ^ah]>@EM[bQXC7CIH8� ?ohmC�� ^@[kC@CF[;q�AZ^jh]QXO�KPHd>rh]>NER[mQoh]^@Ach;lBlBUMERA;OW@kh]QXO
>@?dAZn�CFHd^@qERq�AfEMQ ?dEReb?dAZ^(lB^@[mJXh]JdERUREM>InPEWS >N?BAZnYh]^@A ^@AZekh]^aO�A;O�hbC(JXAZ>@>NAZ^([bQBADC>'

A�=fC ?XhZq�AfJXAZAZQ�HXCIA;OL>@[�VXQXO�eb[�[O CF[bUMHB>@EM[bQXC(>@[�qmh;^@ER[mHXCY,fi.- � [mKLlBUMAZ>@A(lB^N[bJBUMAZK�C
CFH�� ? hbC >NERKLA>- >rh;JBUREMQBe�lB^N[bJBUMAZK�C � � Z� v M � h]Q O(�Zh]JBUMA�^N[bHB>NERQBeLld^@[bJdURAZK�C � �<N v M � @ h]QXO
?XhZq�A CF?B[+�(Q eb[�[O�lXAZ^FST[m^@K�h;Q8� AfEMQ�K�h]QnLh;lBlBUME3�Zh;>@ER[mQXC>'t=�� >NHXh]UMURnYCF[mKLAflXh;l A ^rCcCFH8�r?
hbC � Z�Ifg � v�u � h]QXO � � h;K v .mh � CFHBemebA;CI>@A;O A�=�
 CcCFHdl A ^@ER[m^@EM>Fn�EMQS�� i7C>'<N�[ / A�=fCcK�hZn
JXA h lB^N[bKLE CFEMQBe�h;lBlB^@[kh��r?�>N[Q�� i7C0'

, AZq�AZ^N>@?BA URA;CNC>/#>@?BA]Af= 
 C�CIHBlXAZ^@EM[b^NER>In [mQ �� i7C�?XhbC�QB[b>�JXAZA Q � URADh]^@UMn�AZqmh]UMHXh]>NA;O
JXA+�Zh;HXCFAo>@?BAolB^NAZq�EM[bHXC��t[b^ 4�[mQBURn CF?B[+�tA;O&CF[mKLA�em[�[O&l A ^FST[b^NK�h]Q�� A�ERQ hLlXh]^N>@E3� HBUGh;^
lB^N[bJBUMAZK(' � ?Xh]>tEGC0/b>@?BA ^@Ac?XhbC JXAZAZQoQB[�l h]lXAZ^��(?BE3�r?#� [mKLlXh]^NA;OVA�=fCJ�(ER>N?P[m>@?BAZ^th;UReb[+-
^@EM>@?BK C EMQ8� URH O�ERQBe CF>@["�r?XhmCF>@E!�(h]lBld^@[�h$� ?dA;C5[mQPqmh]^NER[mHXC QB[bQ1- EGOAZQ�>NE3�Zh;U8�� i7C>'7g�[m^@AZ[;q�AZ^6/
>@?dA A0a2A�� >rC�[;SPA�= l h]^rh;KLAZ>NAZ^rC CFH8�r? hmCV� ^N[�CNCF[;q�AZ^�^rh;>@A;C�h;QXO�KoHB>ah]>@EM[bQ&^ah]>NA;C ? hDq�A
QB[m>PJXAZAZQ CFH1��� EMAZQ�>NURn0ERQq�A;CF>NERekh]>@ADO ST[m^Q�� i5C0' ) A+�Zh]H CFA(A�= lXAZ^FST[m^@K�h;Q8� ALH CFHXh;URURn
O�AZlXAZQ OBC [mQ�>N?BAPAf=%lXh;^rh;KLAZ>@A ^rC hmC KYAZQ�>NER[mQBA;OPEMQ � Ac[bU Rmv	� h;QXO � �fhZq vu � /�>N?BA_A>a A+� >aC
[]SjK�h]Qn�>In�lXA;C [;S?A�= l h]^rh;KLAZ>NAZ^rCth]^@AT� [m^@>@?�EMQ�q�A;CI>@EMe�h]>NERQBe '
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����� ��� ��� ! � $%���#� � � ����� � � $�& ) ��)
=��9� [b^rOERQBemURnM/;hmC Kon ^NA;CFADh]^D�r?`� [m^ 4�/�[ VX^aCF> A;CF>ah]JBUMEGCI?BA;O VBST>@A AZQ CF>rh;QXOBh;^rO�QB[mQ1-9E O�AZQ>@E!�Zh]U
�� i7C>' � ?BAZQR/BHXCFEMQBe�>@?BA CI>rh]Q OBh]^aO(�� i7C>@

� [J� [bKLlXh;^@A;O�lXAZ^FST[m^@K�h;Q8� Ac[]S�A�=fC��(ER>@?Y[b>@?dAZ^(h;UReb[m^@EM>@?BK�C7hmC�� AZUMUXhbC��(EM>@?LA;h$� ?
[m>@?BAZ^6/Xh]QXO

� [7ERQq�A;CF>NERe�h;>@A;Oo>@?BA_A>a A+� >aC []SjCF[mKLA<A�=%lXh]^ah]KLAZ>NAZ^rC [mQ]�� i7C>'
) A+�Zh;HXCFA >@?BA#�� i5CY� AZ^NA�lBE!�C4�A;OLHBl�ST^N[bK*lB^NAZq�EM[bHXCclXh]lXAZ^aC �(?dAZ^@A�h]URem[b^NER>@?dK�C [m>@?BA ^
>@? h]Q�A�=fC��tAZ^@A_HXCIA;OW/8[ JXAZUREMAZq�Af>N?BAT�� i7C CIHBlBlBUMn�h S h]EM^(JXhbCIEGC ST[b^:� [bKLl h]^@E CF[mQE'

� [ CI[bURq�A(Qd[bQ1- EGO�A Q�>NE3�Zh;UL�� i7C0/�>@?dA(UGhZn�[bHB>\^@AZlB^NA;CFA Q�>ah]>@EM[bQ�E C ebAZQdAZ^rh;URURn_EMKLlX[b^@>ah]Q>9/
CFEMQ8� A�EM>LERQ � HBAZQ8� ADCP>@?BA�^ah]QBemA [;S�U hDn�[mHB>rC#�(?BE3�r? �Zh]Q JXA A65�lB^NA;C@CIA;OW' B^@[bK K�h]Qn
lB^N[�CFlXA+� >@ERq�A�^NAZlB^NA;CFAZQ>rh;>@EM[bQ�KYAZ>@?B[OdC>/�[#�r?B[�CIA�>@?BA N�UME3� EMQBe � ^@AZA Nk>@^@H�� >@HB^NA �HN � N �
� Jc>N> R . � JXA+�Zh;HXCFA N � NCT�Zh]Q0^@AZld^@A;CIAZQ�>Y�(EGOAZ^_^rh]QdebAo[]S(U hZn�[bHB>aC >@?Xh;Q&[b>N?BAZ^_KLAZ>N?B[OBC
CFH�� ?�hbC�>@?dA�� AZURUthbCNCFEMebQBKLA Q�> KLAZ>@?d[O EMQ � )(='O+I	M � h]Q O�>@?dA � A95�EMJBURAoJXhZn�CI>@^@H�� >@HB^NA
KLAZ>N?B[O�ERQ � N � v 1 � 'o= UGCI[L/2JXA+�Zh;HXCFA N � NCT�Zh]Q0JXAPA65�lB^NA;C@CIA;O�Jn�i [mUREGCI? A65�lB^NA;C@CIER[mQXC>/
N � NC(K�hZnoJ A CIHBER>ah]JBUMA ST[m^Y� [bKYlBHB>rh;>@EM[bQE'

= KL[mQBe_CFE\5_>FnlXA;C []S*A�=fC�[ EMKLlBUMAZKPA Q>@A;O<� Z7A;h1/ � h]K(/ � �P/ � h;KB.1/ � �+. h;QXO � hmO
h]UMeb[m^@ER>N?BK�CD�D/Z>@?dAZ^@Ath]^NA7>H�t[cO�HBlBUME3�Zh;>@A;C2[;SBld^@AZqER[mHXCW� [m^ 4#� � Z�Ifg � vu � h]QXO � � h]K v .bh � �D/
�(?BE!� ?�HXCIA;O�O�E a AZ^@AZQ>Y�r?B^@[mKL[�CI[bKLAf^NAZlB^NA;CFAZQ>rh;>@EM[bQXC ST^@[mK ADh��r? [m>@?BA ^9' D ?BERUMA_[bQBA []S
>@?dA > �t[(� [mQ�q�AZQ>@EM[bQXh;UBA�=fCQ�T>@?BA(Z7A;h�h;UReb[m^@EM>@?BK�� O�ER^NA+� >NURn�HXCIA;O�i [bUMEGCF? A95�ld^@A;CNCFER[mQ
ST[b^(>N?BAT� ?d^@[bKY[�CF[mKLAc^@AZlB^NA;CFA Q�>ah]>@EM[bQE/�>N?BA_[b>@?dAZ^`� >N?BA � h;K*h]UMeb[b^NER>N?BK�� H CFA;OL^@ADO�H8� A;O
i [mUREGCI?�A95lB^@A;CNCFEM[bQE/E�(?BE!� ?�[mQBURn � [bQ>rh;ERQXCf>@?dAP[ml A ^rh]>N[b^aC []S >@?BA#� [b^@^NA;CFlX[mQXO�ERQde�[b^aO�E_-
QXh;^@n�i [mURE CF?LA95lB^NA;C@CIER[bQR'J[9QL[b^aO�AZ^(>N[�HXCIA ^NA;O�H8� A;OLi [mUREGCI?LA95lB^@ADC@CFEM[bQE/�>N?BA � h]K*h;UReb[+-
^@EM>@?BK UREMKLER>NA;O >@?dAcCFA;h;^D�r?LCIlXh�� A?�(?dAZ^@A(>N?BAcCF[mURHB>NER[bQ C �tAZ^@A(UM[�[�4�A;O ST[m^7J�n�hX� URHXCI>@AZ^NERQBe
KLAZ>N?B[OW'�=fC_^@AZekh]^aOBC >N?BAPST[bHd^�[b>N?BAZ^#Af=�CV� � � / � h]KB."/ � �+."/ � hmO �D/ >N?BAZnS�Zh;Q&JXA
^@A e�h]^aO�A;O hbC(KL[O�E V A;OPq�AZ^aCFER[mQXC([]S\>@?BA � h;K*h]UMeb[b^NER>N?BK(' � ?Xh]>cEGC0/B>@?BAZnYHXCFA;O�h;QB[b>N?BAZ^
� UMHXCF>NAZ^@EMQBePKYAZ>@?B[O(� � �P/ � �+.1/ �_hmO �(h;QXO 
 [b^ h]QB[m>@?BA ^`� ?d^@[bKY[�CF[mKLA_^@AZld^@A;CIAZQ�>ah]>NER[bQ
>@[o^@A KL[;q�A(>@?BA CFADh]^D�r? CFlXh$� A�UMERKLEM>rh;>@ER[mQ � � h]KB."/ � �+.1/ �_hbO8�D'

) n]� [bKLl h]^@EMQBeo>@?BA l A ^FST[b^NK�h]Q�� A_[]SYA�=fC^�(EM>@?�[m>@?BAZ^�h]UMeb[m^@ER>N?BK�C(ERQ8� URHXO�EMQBeoCFEMKV-
HBU h]>@ADO�h]QBQBADh]UREMQBe h]QXO�`�HXhmCFE_-G, A9�(>N[bQ0KLAZ>N?B[OBC>/R[B� [mQ�VX^NKLA;OL>@?Xh;>_>@?BA�lXAZ^IST[b^@K h]Q8� A
[]STA�=fCX� hbC�emAZQBAZ^ah]URUMn�JXAZ>@>NAZ^�>N?Xh]Q�>@? h]>�[;Sf[m>@?BA ^�h]UMeb[m^@ER>N?BK�C0'([9Q&lXh]^N>@E!� HBUGh;^9/ >@?BE C
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CFHdl A ^@ER[m^@EM>FnU�(hbC�CFERemQBE V �Zh]Q> EMQ � h]KB."/ � �+.Lh]Q O � hmO�h;UReb[m^@EM>@?BK�C(HXCIERQBe AcAZQBER>N[b^c^@A>-
lB^N[O�H8� >NER[bQ � D ?BE Rbv � �(ER>@?�lB^N[O�H8� EMQBeo>H�(EMQ]� ?BEMUGO�^NAZQE'

B^@[bK >N?BA]� [bKLl h]^@E CF[mQ�[;S_>@?dA�lXAZ^FST[m^@K�h;Q8� AL[;SPA�=fCP�(ER>@?�A;h$� ?�[m>@?BAZ^6/?[ ST[mHBQXO
>@? h]>fUMERKLEM>@ERQde�ERQdER>@E h]U\CFA;h;^D�r?0CFlXh$� A�Jn�CI[bKLA ^@A;hmCF[mQXh]JBUMA#� URH CF>@A ^@ERQdePKLA >@?B[OBCY� UMA;h]^NURn
ERKYlB^@[;q�A;O�>@?BA A�= lXAZ^IST[b^@K h]Q8� A�EMQ �� i5CP� [bQXCIEGCF>NERQBe�[;ScK�h]Qn S h$� ERUMER>@EMA;C>' I [+� AZq�AZ^6/
[ch]UGCI[LST[bHBQXO0>@?Xh;> UMERKLEM>@EMQBeoCFA;h;^D�r?0CFlXh$� AYO�HB^@EMQBe�>@?BAoCIA;h]^ � ?�UME&4�A >@?BA � h;K h]QXO � �
h]UMeb[m^@ER>N?BK�C7[]ST>@A Q(�Zh;HXCFA;OLlB^NAZK�h;>@HB^NA`� [bQq�AZ^NebAZQ8� AfURA;hmO�ERQde�>@[�lX[�[b^_CI[bUMHB>@EM[bQXC0'

� A e�h]^aO�ERQde&>@?BA�EMQ�q�A;CI>@EMe�h]>NER[mQ�[;S#Af=*lXh]^ah]KLA >@AZ^aC>/�[ [bJ CFAZ^Nq�A;O�^NA;CFHBUM>rC�ERQ �� i7C
� [mQXCFE CF>@A Q�>#�(ER>N?�[b>N?BAZ^ A�= CF>NHXO�EMA;C EMQ�VXA UGOBCoO�E_a AZ^NAZQ>�ST^@[bK �� i7C0' B[m^LERQXCI>rh;Q8� AM/
ER>P� hbC#� [bQVX^@KLADO >@?Xh;>QA�=fC �(EM>@?�UGh;^@emA lX[mlBHBUGh;>@EM[bQ CFE\%ZALem[b>oJ A >@>@A ^oCF[bUMHB>@EM[bQXCoO�A>-
CFldER>@A CFUM[K� � [bQq�AZ^@emAZQ8� A CFlXAZA;OW/ch;QXO�>N?Xh]>�AcAZQdER>@[m^P^NAZlB^N[O�H8� >NER[bQR/ A;CFlXA+� EGh]UMURn �(?dAZQ
� ^N[�C@CI[;q�AZ^ lB^N[O�H8� A;Oo>H�t[`� [mKLlBURA KLAZQ�>rh;^@n`�r?BEMUGO�^NAZQ�CI?B[+� A;O�JXAZ>@>NAZ^7l A ^FST[b^NK�h]Q�� A >N?Xh]Q
ebA QBAZ^rh;>@EM[bQ1- JXhbCIA;O ^NAZlB^N[O�H8� >NER[bQ ERQ�ebA QBAZ^rh;U '

g�n&>@?dA;CFE CP� [bQXCIEGCI>rC�[]S CFAZq�AZQ �r?Xh]ld>@AZ^aC�ERQ8� UMHXO�EMQBe�>N?BEGCP�r?Xh]ld>@AZ^6' [ Q�Z7?Xh;lB>@A ^�."/
�� i7Cch]QXO(Af=�C h;^@A�^NAZqERA9�tA;OLh]Q O Kon�^@A;CIA;h]^ � ?�ERQ>@A ^@A;CI>rC(h]^NA�KLA Q�>NER[bQdA;OW'J[9Q(Z7?Xh;l1-
>@A ^�11/;QB[bQ1- EGOAZQ�>NE3�Zh;UM�� i7C h]^NA CIHB^@q�A n�A;Ofh]Q O VBST>NAZAZQ_CI>rh]Q OBh]^aO�lB^@[mJBURAZK C2h]^NAtCFlXA+� EWVXA;OW'
� ?BAfEMKLlBUMAZKPA Q�>ah]>@EM[bQ�O�AZ>rh;ERU C5[]S�N � NC(h]QXO�A�=fCth]^@A O�A;C � ^@ERJXA;O�ERQ]Z7?Xh]lB>NAZ^rC?M�h]QXO w /
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[9QS� [bQ>@^ahbCF>6/2eb^ah]lB?dE3�Zh;U h;lBlB^N[�h��r?BA;C�CFH8�r?0hbC � B[mH R 1 � h]QXO � �XA H v . � ?XhZq�A�hL^rh;>@?BA ^
O�E a2A ^@AZQ>7l [mERQ> [;S#qERA9�`' � ?BA;CFA h]QXh;URn>@E3� h]U h]lBld^@[�h$� ?dA;C5lBHd> ERKYl [m^@>ah]Q8� A([mQ�>@?BA�hbO9Orh9-
� AZQ�� n�[;S2S h�� ERUREM>@EMA;C>/mCFEMQ8� A(>@?dAcO�A VXQBEM>@EM[bQ�[]S �?BC<?D�4E8:FO>�HK� . 3 []S*B[m^@KoHBUGh`� ."' u � E CjemAZQBAZ^ah]UMURn
�r?Xh]QBemA;O�hbC ST[bUMUR[+�cC>'

�?BC<?D�4E8GF=>IH+� . 3 �

�� � e E S#S h$� ERUMER>NERA;C <5h;QXO�P�h]^NA�hmO9Orh�� AZQ�>
u [b>N?BAZ^;�(EGCFA

[9Q�>N?BA;CFA�h]lBld^@[�h$� ?dA;C>/2ADh��r? S h�� ERUREM>InLh;QXO�A;h��r?�hmO9Orh�� AZQ8� n�[]St> � [�S h�� ERUREM>@EMA;C(h]^NA�^@A lB^@A>-
CFA Q�>NA;OPJnLh_QB[O�A h]QXO�h;Q�h;^D��/^@A;CIlXA+� >@EMq�AZURn ' � ?dAZ^@A ST[m^@AM/h STA;hmCFEMJBURAcUGhZn�[bHd> KoHXCF>7JXA h
lBU h]QXh;^ em^rh]ld?E/W�(?BE!� ?]�Zh;Q JXA�O�^rh9�(Q�[mQ0h ldUGh]QdAX�(EM>@?B[mHB>�h]Qn EMQ�>NAZ^rCIA+� >NER[bQ C5[]SjURERQdA;C>'
� ?HXC>/#hmC � �`I R L � CFHdebebADCF>@ADOW/#>@?BA;CIA�h;lBlB^@[kh��r?BA;CfK�hZn�JXA�^@AZekh]^rOA;O�hbC_CF[m^@>aC [;SchmOBO�E_-
>@EMq�A h]lBlB^N[�h$� ?BADC JXA+�Zh]H CFA�>N?BAZn]� [mQXCF>N^@H8� >�hPU h]^@emAZ^ceb^rh;lB?�Jn�hmOBO�EMQBe�hPQBA6�%QB[O�A�>N[
h�lBU h]QXh;^ em^rh]ld?�CF[�>N?Xh]>c>@?dAfQBA9� eb^ah]lB? �Zh]Q�JXA CF>@EMURU lBUGh;QXh]^�h]QXOL>N?Xh]>(EM>rC >@^ah����`� [�CI>
�Zh;Q�J AchmC7CFK�h;URUdhbC lX[�CNCFEMJBURAM'�Ic[K�tAZq�AZ^6/;h��9� [m^rO�EMQBef>N[ � B[bH R 1 � /m>@?BA;CIAch]lBld^@[�h$� ?dA;C K�hZn
JXA�h]JdURAo>@[ CF[mURq�AU�� i7CX�(ER>N?&h;>�KL[kCF>fVBST>NAZAZQ�S h�� ERUREM>@EMA;C ERQ0^@ADhbCF[mQXh]JdURA � [mKLlBHB>ah]>NER[bQ
>@EMKLAM'
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:=�"� &��	� 3 � # � Z7AZURU hbC@CIERemQBKLAZQ> ^NAZlB^@ADCFAZQ>rh;>@ER[mQLST[b^ch]Q EGO�A Q�>NE3�Zh;UE�� i


������� &)(*"�+�,��0/ ��� �0(*���0� �."��
Jc>@?BA ^5>N?Xh]QY>@?BA�h]UMeb[b^NER>N?BK�C�� UGhmC@CIE V��Zh;>@EM[bQYh]JX[;q�AM/"�� i7C5^@ADCFA;h;^D�r?Q�Zh;QPJXA`� h]>@A eb[b^NEGCIA;O
ST^@[mK K�h;Q�nYhbCIl A�� >rC0'�I A ^@AM/dCF[bKYAf[]S\>@?BA K �(ERUMU2JXA_ERQ>@^@[OH8� A;OW'

$ �'��� �	���]
����9_F�%� ` �b����� �	���]
�� :�
��]����� �	�����)
��'�H<c
\�� &��64�� ���	��� ���%�	
��	���%�'�
=cUR>@?d[bHBem?�K�h;Q�n`�� i5CF� [bQXCIEGCI> [;SBS h�� EMUREM>@ERADC2[]SX>N?BA(CNh]KLAtCF? h]lXA`� >GFD� "3�1>G�  %' S h$� ERUMER>@EMA;CC� /

CF[mKLA`�� i7C(ERQ8� URHXO�A�>@?BAfS h�� ERUREM>@EMA;C5[;S7O�E a AZ^@AZQ>(CI?Xh]lXA;CT� "��#"	�M>GFD� "D�!>G�  %'�S h�� EMURER>NERA;CD�D'
[9Q >N?BA ST[m^@KLA ^?�ZhmCFAM/B>N?BA ��� ' '  < < >?$#"�
7� "3� KLAZ>N?B[O�CF?B[+�(Q ERQ] ERemHB^@A,."' u /L�(?dAZ^@A�h

� AZ^N>rh;ERQYh]^@ADh EGC VX^rCI>(O�EMq�E O�A;O�EMQ�>N[ E O�AZQ>@E!�Zh]U8� AZURU C5h;QXOPA;h$� ?�S h�� ERUREM>In�EGC7hmC@CFEMebQBADO >N[�[mQBA
[]St>N?BA#� AZUMUGC>/XK�hZn�JXA�^@A;hmCF[bQ h]JBUMAP>N[L^@AZld^@A;CIAZQ�>clB?nBCIE3�Zh;U U hZn�[bHB>aC>'T) HB>9/2EMQ�>@?BA UGh;>@>@A ^
�ZhmCFAM/�>@?dEGC KLAZ>N?B[O�EGC QB[m> h;U&� hDndC7CFHBEM>rh;JBURAM'FB[b^7ERQXCI>rh;Q8� AM/ � )(=�O+IUM � 
 C KLAZ>N?B[O�AZQXh;JBURADC
[bQdA S h$� ERUMER>Inf>@[_JXAchbCNCFEMebQBA;O�>@[_KL[m^@At>@?Xh;QP[mQBA�� AZURUdhbC7CF?d[K�(QoERQ# ERebHd^@A .1'/.1'FI [+� AZq�AZ^6/
JXA+�Zh;HXCFA7>@?dEGC#KLAZ>@?d[O []ST>NAZQT� ^@A;h;>@A;C S h$� ERUMER>Inc^@AZemER[bQ C2?XhZq�EMQBecCF>N^rh]QdebA(CI?Xh]lXA;C0/bER>#K hDncJXA
HBQXCIHBER>ah]JBUMA ST[b^ lB^rh$� >@E!�Zh]UmHXCFAM'F) A;CFE O�A;C0/�� NL� g � v . � � [bQ CFEGOAZ^@A;Of>N?BA7l [kC@CIERJBEMURER>Inc[]SXH CFERQde
� [mQ�q�AZQ>@EM[bQXh;UY� AZUMUfhmC@CFEMebQBKYAZQ�>�^NAZlB^NA;CFAZQ>rh;>@EM[bQE/(AZq�AZQ�EWS_>@?BA�S h$� ERUMER>NERA;CP� [mQ�>ah]EMQ�QB[mQ1-
EGOAZQ�>NE3�Zh;U#[bQBADC>@XQBAZq�AZ^N>@?BAZUMA;C@C0/B>@?BE C KYAZ>@?B[O�HXCFH h]URUMn�ebAZQBA ^rh]>NA;C(HXCFAZUMA;C@C(e�h;lXCfJXAZ> � AZAZQ
S h�� ERUREM>@EMA;C>'�I AZQ8� AM/BK�h]Qno[b>@?dAZ^fUGhZn�[mHB>(^@AZld^@A;CIAZQ�>ah]>NER[bQ KLAZ>N?B[OBC ?XhZq�A�JXAZA Q�^@A l [m^@>NA;O
hbC(h;UR>NAZ^@QXh;>@EMq�Ach]lBlB^N[�h$� ?BADC5ST[b^ Qd[bQ1- EGO�A Q�>NE3�Zh;UW�� i5C0'�IcAZ^@AM/�
*&-'?�!>��L���� ����� ��� < � "3�1 %�!>��#"
� N � g � v . � /��J���@>���' ���  �� < �!��&3���!&D� � � N � v 1 � h;QXO < '(>G� >G"%$ �!��� � < �!��&3���!&D� �`�HN � N � � Jc>@> R . �
�Zh;Q JXA KLAZQ>@ER[mQBA;OW'

[9Q >@?BA�KoHBUR>NE_- ^@[+� ^@AZlB^NA;CFA Q�>ah]>@EM[bQE/(A;h$� ?�S h�� EMUREM>Fn�E C�VX^aCF> hbCNCFEMebQBA;O >@[ h � AZ^@>ah]ERQ
eb^NEGO&lX[�CIER>@EM[bQE@t>@?BAZQR/ >@?BALS h�� ERUREM>@EMA;Cfh]^NA�lBHXCF?dA;O&>@[+�(h;^rO�h(� AZ^N>rh]EMQ � [m^@QBAZ^ohmC�CF?B[+�(Q
ERQS ERebHd^@A�.1'/11'P[9Q�>N?BA �XA95ERJBUMA�JXhZn CF>@^NH8� >NHB^@AM/ hPl h]^@>NE3� HdUGh]^_^N[�[bK(/2>N[ �(?BE3�r?�h;URU >N?BA
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:=� ��&��U� 3 � 3 � Z7AZUMU#hmC@CFEMebQBKYAZQ�>t^@AZld^@A;CIAZQ�>ah]>NER[bQLST[m^fh�QB[mQ1- EGO�AZQ>@E!�Zh]U*�� i

S h�� ERUREM>@EMA;C h]^NA_hbCNCFEMebQBA;O�/�EGC VX^rCI>(O�EMq�E O�A;O�ERQ>@[�CF[bKYA JXhZndC>@>@?BAZQR/ ADh��r?LJXhZnPE C7CFAZlXh;^rh;>@A;O
ERQ>@[T� A URUGC\hbC(CF?d[K�(QYERQU ERemHB^@A .1'NML'�N�EMQ8� Ac>@?BAcUREMQBA;C7CFAZl h]^rh;>@EMQBeP� A URUGC\h]QXO 
 [b^(JXhZndC��Zh;Q
�XA95ERJdURnoKL[;q�A EMQXCFE O�Af>@?dA ^N[�[bK(/BADh��r? � AZUMU2EGC(h;JBURA_>N[P?XhZq�Af>N?BA_^@A;`�HBEM^@A;OLh;^@A;h"'

[9Q�>@?dA N � N8/ h�UGhZn�[mHB>PE C�^@AZld^@A;CIAZQ�>NA;O&J�n h JBERQ h]^@n >@^@A AM/��(?dAZ^@A A;h��r?�>@AZ^NKLERQXh;U
QB[O�A � [b^N^@A;CIlX[bQXOBCc>@[�h�S h�� EMUREM>FnYh]Q O A;h$� ?�QB[mQ1-9>NAZ^@KYERQXh;U#QB[O�A�EMQXO�E!�Zh]>NA;C >@?BA ^@AZU h]>NERq�A
lX[�CIER>@EM[bQ []S_S h�� ERUREM>@EMA;C>'  [m^LERQ CF>rh;Q8� AM/(>N?BA�UGhZn�[bHd>LCI?B[+�(Q EMQ� EMebHB^NAT.1' w �9hM�Q� h]Q JXA
^@A lB^@A;CIAZQ>@A;OfJn >N?BA >N^@AZAtCI?B[+�(Q�ERQP ERebHd^@A=."' w � JW� 'JI AZ^NAM/;>@?BAtQ�HBKoJXAZ^rCXERQ >@?BAt>@AZ^NKLERQXh;U
QB[O�ADC A95lB^NA;C@C#>@?BA S h$� ERUMER>In	
 CBERQXO�A65_h]QXO_>@?BAtURAZ>N>@AZ^aC EMQ >N?BA Qd[bQ1- >@AZ^NKLERQ h]UbQd[O�A;C#A95�ld^@A;CNC
>@?dA ^NAZUGh;>@EM[bQ�[]S\A;h��r? CFHBJ CF>@^NH8� >NHB^@AM/L�(?dAZ^@A_>@?dA ^NAZUGh;>@EM[bQLE C [bQBA []S\>@?BAfST[bUMUR[+�(ERQde�ST[bHB^6=

�
� ��� , � < &	� < �!� &D���!&3����$#>��@��" � �*�G, � < ��� �#" FB #�/$#& 
7� "D�C> <�� & < �  �� ���@�

� , � < & � < �!��&3���!&D� ��$#>��@� " � �7�G, ��	 � < �� #� $#& 
7� "D��
�
�

� ��� , � < &	� < �!� &D���!&3����$#>��@��" � �*�G, � < ��� �#" FB #�/$#& 
7� "D�C> <�� & < � ��� " �� %� ,
� , � < & � < �!��&3���!&D� ��$#>��@� " � �7�G, ��	 � < �� #� $#& 
7� "D��
�

�
� ��� , � < &	� < �!� &D���!&3����$#>��@��" � �*�G, � < ��� �#" FB #�/$#& 
7� "D�C> <�� & < �
' ��� � ���

� , � < & � < �!��&3���!&D� ��$#>��@� " � �7�G, ��	 � < �� #� $#& 
7� "D��
�
�

� ��� , � < &	� < �!� &D���!&3����$#>��@��" � �*�G, � < ��� �#" FB #�/$#& 
7� "D�C> <�� & < � � >?$@,3� ���
� , � < & � < �!��&3���!&D� ��$#>��@� " � �7�G, ��	 � < �� #� $#& 
7� "D��
�

= U CF[L/ h]Q N � N �Zh;Q JXA�A95�ld^@A;CNCFA;O�J�n�h&i [mURE CF?�A65�lB^NA;C@CIER[mQE/?�(?BAZ^@A >@AZ^NKLERQ h]U Qd[O�A;C
h]Q O�QB[mQ1- >@AZ^NKLERQXh;U Qd[O�A;C_h]^NA#� [bQXCIEGO�A ^@A;O hbCf[blXAZ^ah]QXOBC h]QXO�[mlXAZ^rh;>@[b^aC>/ ^@A;CIl A�� >@EMq�AZURnM'
N�[ /�>@?BA UGhZn�[bHB> ERQ  EMebHB^NA�.1' w �9hM�]�Zh]Q�JXA&^NAZlB^@ADCFAZQ>@A;O J�n >@?BA i [bUMEGCF? A95�ld^@A;CNCFER[mQ
��������������� �!�"� '

� [YO�A+� [O�A�hoi [bUMEGCI? A65�lB^NA;C@CIER[mQE/L� A_K�hZnYhbC@CIHBKLA hoCF>rh$�C4YK�h��r?BERQdA��(?BE3�r? � [m^ 4dC
JXhmCFA;O&[bQ�>N?BA�lB^@["� ADO�HB^@A CF?B[+�(Q�EMQ � h]JBUMAB.1'/.1' B[m^�A95Bh;KLlBUMAM/ h�i [bUMEGCF? A95�ld^@A;CNCFER[mQ
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Polish expression = 43R62U5R1LB
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:=�"��&'�	� 3 � C � N�UME3� EMQBe�>@^NAZA_CI>@^@H�� >@HB^NA#�HN � NL�

����� � ���"� �(ERURU JXA�OA+� [O�A;O hbC(CI?B[+�(Q�ERQ] EMebHB^NA,.1' I"'

<?
\��%&�� �,�%�'���[�U
9�b�%�	� � AZe�h;^rO�EMQBef>@?dAcCF?Xh;l Ac[]SXS h$� ERUMER>@EMA;C>/;CI[bKLAtUGhZn�[bHd>�� [bQ CF>@^ah]EMQ�>aC
?XhZq�AfJXAZAZQ�>ahK4�AZQLEMQ�>N[�h$�9� [bHdQ�>6'�I AZ^@A /BhbCIlXA+� >(^rh;>@EM[L/XO�A;hmO - CFlXh$� A_^rh]>NER[ /Xh]QXOLlB^NA;CFlXA+�C-
E V A;O�h]^@ADh<�(ERURU JXA�ERQ>@^N[O�H8� ADOW'

� < � ����� �= %�!>���[]S >@?BAYhbCNCFERemQBA;O0h]^NA;h1/*�(?BE3�r?�EGC >N?BAo^rh]>NER[�[]S ER>aC q�A ^@>@E!�Zh]U URA QBeb>N? >N[
ER>aCf?B[b^NE&%Z[mQ�>ah]U UMAZQBem>@?E/ K�hZn�JXALERKYl [m^@>ah]Q> ST[b^ �� i7C>' � ?BE CfEGC JXA+� h]HXCIALE S h S h�� ERUREM>In
^@AD` HBEM^@EMQBeT.e�� K EGCohbC@CIERemQBA;O�>N[ >N?BA�h;^@A;h�[]S e�( u � @ .e e��(/(>@?BALS h$� ERUMER>In&h;^@A;h0K�hZn
JXA H CFAZUMA;C@C0' � ?dAZ^@A ST[m^@AM/cK�h]Qn��� i5C�CIAZ> h � AZ^N>rh;ERQ UREMKLER>ah]>NER[bQ�ST[b^�A;h$� ?�S h$� ERUMER>In	
 C
hbCIlXA+� >�^ah]>NER[ � A ' eL' � Z�I�g � vu � / � � h]K v .bh � / � � h;K v .;J � �D'0J(S:� [bHB^aCFAM/ >N?BALKL[m^@A�^NERebE O
>@?dA UMERKLEM>rh;>@ER[mQXC7h]^NAM/B>@?BA_KL[m^@A_OE_��� HBUR>t>@?BA_lB^N[bJBUMAZK �(ERURU#JXA � ��� � v�u � '

� �� #F � < �. #��� �= %�!>�� ST[m^(h S h$� ERUMER>In<� hbC(CIHBebemA;CF>NA;OPJn � � h;K v .mh � h]QXO � � h;K v .;J � '�[ >7E C
�Zh;U3� HBU h]>NA;OPJnL>@?BAfST[mURUR[+�(EMQBe�ST[b^NKPHBU h1'

� FD�� #F � < �. #��� �= %�!>��K� �
u 6��
	� 	�(?dAZ^@A

��	 �

hmC@CIERebQdA;O�CIlXh�� A
� 	 �

KYERQBEMKPHBK ^@A+� >rh]QdebHBU h]^cCFl h�� A_ERQ�� URHXOERQBe�>N?BA hbC@CIERemQBA;O�CIlXh�� A
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������ 3 � 3 � =�O�A�� [O�ERQde�lB^@["� ADO�HB^@A_ST[b^choi [bUMEGCI? A65�lB^NA;C@CIER[mQ

CF>NAZl u = � A;hmOLA;h��r? CFnKPJX[bU ERQ�>@?dA�i [bURE CF?�A95lB^@ADC@CFEM[bQLST^@[mK URA ST> >@[o^@EMeb?>9'
CF>NAZl .1= [ Sjh]Q�[ml A ^rh]Q O�h]lBlXA;h;^rC>/XlBHXCI?�EM> ERQ�>N?BA CF>rh$�C4�'
CF>NAZl 11= [ Sjh]Q�[ml A ^rh]>N[b^_h;lBlXA;h]^aC>/XlX[bl�> �t[�ER>@A K�CjST^N[bK >N?BA CF>rh$�C4�/L� ^@A;h;>@A

h JBEMQXh]^NnL>@^NAZAfJnLlBHB>N>@EMQBe�>@?BA_[ml A ^rh]>N[b^_hmC EM>rC ^N[�[b>�h]QXO�J�nLH CFERQde
>H�t[�ER>NAZK�C7hbC(ER>aC >@AZ^NKLERQXh;UGC0/�h;QXO ldHXCF? >@?BA_>@^NAZAfEMQ >N?BA CF>ah��D4W'

CF>NAZlBML= p Q�>NERU h]URU >@?BA CIn�KoJX[bUGC7ERQ�>@?dA�i [bURE CF?�A95lB^@ADC@CFEM[bQ h]^NA�^NA;hbOW/
^@AZlXA;h;>cCF>@A lXCQ.�h;QXOF1"'

CF>NAZl w = i [bl >@?BAfVXQXh;U#^@A;CIHBUR> ST^N[bK >N?BA CF>ah��D4W'
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Stack
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The decoding process of 43R12UL

:=� ��&��U� 3 � � � = Q�A95dh]KYlBURAc[]StOA+� [O�EMQBe�lB^@["� A;C@C([]Sth�i [bURE CF?�A95lB^@ADC@CFEM[bQ
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:=� ��&��U� 3 � � � =%UGhZn�[mHB>(ERQ h]Q �� i �(EM>@?�lB^NA;CFlXA+� EWVXA;O�h]^NA;hbC
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EGCcQB[b>f^NA+� >ah]QBemHBUGh;^P� AM' eL'`�L-ICI?Xh]lXA�� / >N?BA�^rh;>@EM[Q�(ERUMU#J A�JXAZ> �tAZAZQ0eYh]QXO u ' � ?BA ^@A ST[m^@AM/
E Sjh�lXh;^@>@E!� HBU h]^ S h�� ERUREM>In#�Zh]Q J AfVX>N>@A;OLEMQ�h�QB[mQ1-9^NA+� >ah]QBemHBUGh;^fh;^@A;h"/B>@?BA_lX[�CNCFERJdURA_^rh;QBebA
[]S O�ADhbO - CFlXh$� A�^rh;>@EM[ ST[m^f>@?dA S h�� ERUREM>InQ�(ERUMU JXAP�(EGOAM'XN�[ /2>@?dEGC UMERKLEM>rh]>NER[mQLK�hZn�J A�h]U CF[
HXCIA STHBU#>@[oCIlXA+� E STnY>@?BAT� [mQXCF>N^rh]EMQ�>aC []S7ADh��r? S h$� ERUMER>InM'

[9Q�� [bQ>@^rhmCF>6/ � � � < � ��� > 	���F  #���� < KLA Q�>NER[bQdA;O�J�n � � h]K v .bh � h]QXO � � h;K v .;J � � [mQ8� AZ^NQ
>@?dA<� [bQXCI>@^rh;ERQ>rC [;S >N?BAf^@[�[mK(/1�(?dAZ^@AfS h�� ERUREM>@EMA;CJ�(ERURUXJXA_lBHB>6/B^rh]>N?BAZ^(>N?Xh]Q�>@?d[�CFA_[;S >N?BA
S h�� ERUREM>@EMA;C>'U) A+�Zh]H CFAo>@?BAL^N[�[bK K�hZn�?XhZq�ALCI[bKLAo^@ADCFAZ^Nq�A;O�CFlXh$� APST[m^�HB>NERUREM>@EMA;C>/#lBEMURUGh;^rC
h]Q O CI[L[bQE/ CFH8�r?0CFlXh$� AoCF?d[bHBU O�JXA�A95 � URH O�A;OPST^@[mK UR["� h]>@EMQBePS h$� ERUMER>@EMA;C>':B[b^fA95dh]KYlBURAM/
 EMebHB^NA ."' L_CI?B[+�cC h_UGhZn�[bHB>�� [m^@^NA;CFlX[bQ O�ERQBe�>N[�>N?BAXN � NoCF?B[+�(QLEMQQ ERebHd^@A .1' w � JW�\ERQ�h;Q
�� i �(EM>@?�lB^@ADCFlXA+� EWVXA;OLh;^@A;hmC>'
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\��%&�� �B���2�����S�b�%��� = UR>N?B[bHBem?%KL[kCF>(�� i5C hbOBO^@A;CNC�>H�t[�O�ERKLA QXCFEM[bQXh;U U hZn�[bHB>
lB^N[bJBUMAZK�C>/\CF[mKLAL[]S�>@?dAZK EMQ�>N^@[O�H�� A;O&[b>N?BAZ^oO�EMKLAZQXCIER[bQ C hmC �tAZURU�'�Ni = Zts�Z � =� �
ERQ � �b[b? R . � h]Q O � � g R�u � CI?B[+� A;O�>N?B^@AZAoOERKLAZQ CFER[mQXh]U UGhZn�[mHB>flB^N[bJBUMAZK�C ST[b^ h]UMUR["�Zh;>@ERQde
O�AZl h]^@>NKLAZQ>rC�EMQ�>N[0h KPHdUR>@E -ICI>@[m^@AZn0JBHBEMUGO�EMQBeL' D ?dERURA(Ni = Zts�Z � =� � >N[�[�4 h]Q ERK#-
lB^N[]qERQde�h;lBlB^N[�h��r?&Jn0hbOBh;lB>@EMQBe�Z � =� � ERQ � )(='O;IUM � >@[ >@?B^NAZAoO�EMKLAZQXCIER[bQ h]U��� i7C0/
� � g Ru � ldHB>_ERKLlX[b^N>rh;Q8� A_[bQ0>@?BA#� [bQXCI>@^@H�� >@EMq�A�h]ldlB^@[kh��r? Jn�HXCFEMQBe�>@?BA�lB^N[bJXh;JBERUMEGCI>@E3�
EGOA;hP[]S � A D L[e � �(?dE3�r?�>rhK4�ADCfh��9� [bHBQ>fJX[b>N?�[]S(EMKLKLA O�EGh;>@A`� [�CF> h]QXO�[]S7STHB>NHB^@A#� [kCF>6'
� ?BA_ERKYKLA;O�E h]>@AY� [�CF>cKLA;h;QXC5>N?BA h�� >NHXh]U >@^ah����`� [�CI>��Zh;HXCFADO JnLlBHd>@>@EMQBeYh�lXh]^N>@E3� HBUGh;^
S h�� ERUREM>In�ERQ>@[�h�UR["�Zh;>@EM[bQE/dh]QXOL>@?dA STHB>@Hd^@AT� [�CI>?� [mQ8� AZ^NQXC5ld^@[bJ h]JBEMUREGCI>@E!��� [�CI>(O�HdA >N[�>N?BA
^@ADCF>@^NE3� >NER[mQXC?�Zh]H CFA;OLJnLlBHB>N>@ERQde�>@?BAfS h�� ERUREM>In�>@[o>@?BA_lBU h�� AM'
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[9Q � [mQ8� UMHXCFEM[bQE/f>N?BA;CFA qbh;^@E h]>@EM[bQXCLST[b^NKPHBU h]>NA;O�QBA6� >FnlXA;CL[]SU�� i7C h]QXO 
 [b^0hmO -
O�^NA;C@CIA;O�h QBA6��hbCIl A�� >([]S��� i5C0'^Nk[L/X>@?BAZnYK�hZnPJXA_HXCFA STHBUE�(?BAZQ lXh]^N>@E3� HBUGh;^(lB^rh$� >@E!�Zh]U
lB^N[bJBUMAZK�C h;^@A CF[mURq�A;O�'
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N�[�S h;^9/XCF[mKLA_CIHB^@q�AZno^@ADCFA;h;^D�r?BA;CjST[m^Y�� i7C ?XhZq�AfJXAZAZQ�^@A l [m^@>NA;OW' � ,QO � I R � CFHBemebA;CI>@A;O
AZEMeb?>�CI>rh;QXOBh]^aO&lB^@[mJBURAZK C>/W�(?BE!� ?0?XhZq�AoJ A AZQ H CFA;O Jn�K�h;Q�n ^@A;CIA;h]^ � ?BA ^rC ST[b^_JXAZQ8�r?
K�h;^ 40>@A;CI>rC>/ h]QXO � [bKLl h]^@ADO ST[mHB^YCFHBJX[bld>@ERK h]Uch]UMeb[m^@ER>N?BK�C0' N�ERKLEMUGh;^@URn / � �`I R L � h]QXO
�  i v 1 � HXCFADO�>@?BA�AZEMeb?>LCI>rh;QXOBh]^aO ld^@[bJdURAZK�C�h;QXO � [bKLl h]^@ADO�> � AZUMq�A�h]Q O�>@AZQ h;UReb[+-
^@EM>@?BK C>/ ^NA;CFlXA+� >NERq�AZUMnM' I [+� A q�AZ^9/ >N?BAZn�KLERem?�>oJXA&CI>@ERUMU EMQXCFH"� � EMAZQ>PJXA+�Zh;HXCFA�[;S�>N?BA
ST[bUMUR[+�(ERQde�>H�t[�lX[bERQ>rC0'

 ER^aCF>6/BKL[�CI> [;S7>@?BA h;UReb[m^@EM>@?BK�CY� [mKLlXh]^NA;OPEMQ�>@?dA�lXh;l A ^rC(^@AZUMERA;OL[bQ O�AZ>NAZ^@KLEMQBEGCI>@E!�
h]ldlB^@[kh��r?BA;C>'�) A��Zh]HXCIA(O�A >@AZ^NKLERQBE CF>NE3� h]lBlB^N[�h$� ?BADC CFH8�r?�hmC ?BERUMU_-G� UREMK�JBEWQBe(KLAZ>N?B[OBC#K�hZn
[bQdURnL^NA;h��r?L[bQdA [;S K h]Qn�UR["�Zh;U#KLERQBEMKLh"/b>@?dA V QXh]U CI[bURHd>@ER[mQ�KLERem?�>7QB[m>(J A CIH1� � ERAZQ>@UMn
eb[�[O�'�=fC_CF[mKLAP^NA+� AZQ>f^NA;CFA;h;^D�r?BA;CfERQ � h]JBUMA�."' 1�CIHBebemA;CF>NA;OW/7CI>@["�r?XhbCI>@E3�oh]ldlB^@[kh��r?BA;C
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CFH�� ?�hmC(CFEMKPHBU h]>NA;O�h]QBQdA;h]UMERQBeU�HN=X� � s ebU v e � h]Q O emAZQBAZ>NE3�ch]UMeb[b^NER>N?BK�CB� A�=fCC� � [bHBU OPJXA
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�(EGOAZ^th]UR>NAZ^@Q h]>@EMq�A;C Jn#� [bQ CFEGOAZ^@EMQBe_AZq�AZQP� [m^rCIA_CF[mURHB>NER[bQ C>/�>N?BAZn K�hZn�^@ADh��r?PJXAZ>N>@AZ^tCF[+-
URHd>@ER[mQXC A>��� ERA Q�>NURnM' p Q�ST[b^N>@HBQXh;>@AZUMnM/�KY[�CF>t[]S\>@?BA�^@A;CIA;h]^ � ?BADC5ERQ � h;JBURA,.1'/1�[bQBUMn�CF>ah]>NA;O
>@? h]>c>@?BAZEM^ [+�(Q�KYAZ>@?B[OdC(CF?B[+� ADO JXAZ>N>@AZ^cCI[bUMHB>@EM[bQXC(ERQ h�lXh;^@>@E!� HBU h]^(lB^N[bJBUMAZK(' � ?dAZ^@A>-
ST[b^NAM/BER>(E C(CF>NERURU HBQ8� UMA;h]^��(?BE3�r? h]UMeb[b^NER>N?BK ERQ � h]JBUMA,.1' .oCF?d[K�cC(>@?dA JXA;CI> lXAZ^IST[b^NK�h]Q8� AM'
� ?Xh;> E C>/Xh�CFHd^@q�AZn � [bHBU O JXA O�[mQBA�EMQ8� URH O�ERQBe >@?BA_QBA6�%h;UReb[m^@EM>@?BK�C0'

N�A+� [mQXOW/(>@?dA0h]JX[;q�A0CFHB^Nq�AZn�lXh]lXAZ^aCLO�EGO�Qd[b>LHXCIA�QB[bQ"-9E O�AZQ>@E3� h]U:�� i7CYST[m^L>@?dAZER^
JXAZQ8�r?BK�h;^ 4dC>']) A+�Zh]H CFALQB[mQ1- EGO�AZQ>@E!�Zh]U��� i7C�K�hZn�[;ST>@AZQ�h]ldl ADh]^�ERQ lB^rh$� >@E!�Zh]U CFER>NHXh�-
>@EM[bQXC0/B>@?BAT� [mKLlXh;^@EGCI[bQ�[]S\>@?dA�h;URem[b^@EM>@?BK CjST[b^cQB[mQ1-9E O�AZQ>@E!�Zh]UR�� i7C E C lB^@[mJXh]JBUMn�qbh;URH1-
h]JdURAM'*JcQ�>@?dA�[b>@?dAZ^f?Xh;QXOW/2>N?BA�^@A;CIA;h]^ � ?dA;C EMQ � h;JBURA�."' 1LCI[bUMq�A;O QB[mQ1- EGO�AZQ>@E!�Zh]UF�� i7C
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AZ> ��' HXCIA;O&>@?BA CIURE3� ERQBe >@^@A A�CF>N^@H8� >NHB^@ADCQ�HN � NCD�#�  EMebHB^NA .1' w �D@ � N�[bH v 1 � A >D��' HXCFA;O&>N?BA
KoHBUR>NE_- ^@[+��^@AZlB^NA;CFA Q�>ah]>@EM[bQXC#�  EMebHB^NA�."' 1M�D@th]QXO � N � v 1 � HXCFADO >@?BA �XA95ERJBUMAPJXhZn CF>N^@H8�C-
>@Hd^@AY�  EMebHB^NAP.1'NM1� ' � O`Z?ZPO vu � h;QXO � � � vu	� CFHBemebA;CI>@A;O h ^@AZlB^NA;CFA Q�>ah]>@EM[bQ_KLAZ>N?B[OB�(?BE!� ?
K�hZn�JXA`� h]URUMA;OP� EM^D� UMA>-9>N[K- ^@A+� >rh]QdebURA 'JB[b^7A95dh]KLldURAM/bEMQP>N?BAcKLAZ>@?d[O [;S � � � v�u � /�A;h��r? S h9-
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� [mKLlXh]^NA;OV�(EM>@?�[b>N?BAZ^�CF[b^N>rC([]Sjh]lBld^@[�h$� ?dA;C>'



�����������
	 �  � 	 ��� ����� ������� �
	 ��� ��� �	 uSR

� 
����b� 3 � W � = UMeb[b^NER>N?BK�C ST[b^:�� i7C^�(EM>@?�QB[mQ1-9E O�AZQ>@E!�Zh]U CF?Xh;l ADC
ST^N[bK �Zh;>@AZem[b^@n U hZn�[bHB>(^NAZlB^@ADCFAZQ>rh;>@ER[mQ
� Z�Ifg � vu � ebA QBAZ>@E!�fh]UMeb[m^@ER>N?BK CIURE!� ERQBe >@^NAZA CF>@^NH8� >NHB^@A
� � h;K v .mh � ebA QBAZ>@E!�fh]UMeb[m^@ER>N?BK CIURE!� ERQBe >@^NAZA CF>@^NH8� >NHB^@A
� N � v 1 � ebA QBAZ>@E!�fh]UMeb[m^@ER>N?BK � A95�EMJBURA�JXhZn�CF>N^@H8� >NHB^@A
� D � R I � CFEMKPHdUGh]>NA;Ooh]QBQBADh]UREMQBe CIURE!� ERQBe >@^NAZA CF>@^NH8� >NHB^@A
� �
� � vu � CFEMKPHdUGh]>NA;Ooh]QBQBADh]UREMQBe CIURE!� ERQBe >@^NAZA CF>@^NH8� >NHB^@A
� � h;K v .;J � CFEMKPHdUGh]>NA;Ooh]QBQBADh]UREMQBe CIURE!� ERQBe >@^NAZA CF>@^NH8� >NHB^@A
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�(?dE3�r?&EGCT�Zh]UMURA;O $D� " ���= %�!>��#"	� �  < ��F � ��� ��� F#&3���1>��#"
KLAZ>N?B[OPE C CI?B[+�(Q EMQ � h;JBURA .1' M '
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qmh]UMHBA?�(?BAZ^NA��

��� K
1 9 � KK 9 � K� 90( ( (=9 � KR h;QXO � . � u�� < � U � EGC hf^@ADh]UBQHBKoJ A ^9' = >\>@?Xh;>

>@EMKLAM/��tA K hDn�O�A VXQBAM=�>@?BA�^NAZlB^NA;CFAZQ>rh;>@EM[bQ []S#�r?B^N[bKL[kCF[bKYA�EGC �
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?XhmC h;lBlXA;h]^NA;OW/B[b^cAZQB[mHBeb? >@EMKLA ? hbC(lXhbCNCFA;OW'
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 C qmh]URHdA E C(CF>NERURU qmh]URE OLE S � JXA+� [mKLA;Cce1'
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>@EMQBeLlX[bEMQ�>aC []St[mQBA�lXh]^NAZQ>9/#h;QXO�>@?BA�[m>@?BA ^_h]UMURAZUMA;C5ST^@[mK >@?dA�[b>N?BAZ^fl h]^@A Q�>6'���" > � �#� 

� �� < < ���@� � ^ah]QXO[bKLUMn�lBE!�C4dC A;h$� ?oh;URURA URA5ST^N[bK AZEM>@?BA ^ [;S#>@?dA > � [�lXh]^NAZQ�>aC>'�B[b^7A95dh]KYlBURAM/
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�r?B[�CIAZQ�KL[b^NAf>@?Xh;Q�[mQ8� A � D ?BE v 1 � '
I [+� AZq�A ^9/X>@?BAo>@[mHB^@QXh;KLAZQ>fCIAZURA�� >@EM[bQ(�(ER>N? U h]^NebA 	 �Zh;HXCFADC h�CI>@^@[mQBe�ld^@A;CNCFHB^NAP>N[

�r?B[�[�CIA�q�AZ^Nn VX>Y�r?B^N[bKL[kCF[bKYA;C>' = QXO�/�>@?dEGC URADhbOBC lB^NAZK�h;>@HB^NA`� [bQq�AZ^NebAZQ8� Af[]S � ?d^@[bKY[K-
CF[mKLA;C?�(?BE3�r?�H CFHXh;URURn lB^@[OH8� A�[bQdURn�lX[�[m^�CI[bUMHB>@EM[bQXC0' � [�A95lBUGh;ERQ ER>9/XURA > HXC:� [bQXCIEGO�A ^
>@?dA�lB^N[bJXh;JBERUMER>@EMA;C []StJXAZEMQBeQ�r?B[kCFAZQ hbCfhPl h]^@A Q�>(ST[b^c>@?BA_VXq�AP�r?B^N[bKL[kCF[bKYA;C>= >N?BA�JXA;CI>
[bQdA�ERQ�>N?BA�emAZQBAZ^ah]>NER[bQR@2>@?BA�L w >N?�l A ^D� AZQ>@EMURAM@B>N?BA�KYA;O�EGh;QE@X>@?BA . w >N? lXAZ^ � AZQ>@EMURAM@dh]QXO
>@?dAV�t[b^rCI>�[mQBAM'][ Q0>@[mHB^@Q h]KLAZQ> CFAZUMA+� >NER[bQR/ ADh��r? �Zh;QXO�E OBh]>NA ST[m^�lXh;^@AZQ>rC_?XhbC_>@[��(EMQ
h]ekh]EMQXCF>Y� 	 6 u �F� [bKYl A >@ER>N[b^aC ERQohfeb^N[bHBlo>@[_JXA+� [mKLA(hflXh;^@AZQ>9'F) A+�Zh;HXCFAt>@?BAclB^@[mJXh]JdERU_-
ER>NERA;C [;StKLAZAZ>NERQBe�hV� A;h+4�AZ^:� ?B^N[bKL[kCF[mKLA ST[b^c>@?dA�VXq�AT� ?B^N[bKL[kCF[mKLA;C(h]^NA u ee � /'L w � /
w e � /c. w � h]QXO�e � @ >N?BA�lB^@[mJXh]JBEMUREM>@ERADC []S�JXA+� [mKLERQBe h�l h]^@A Q�> J�n �(EMQBQBEMQBe0h]ekh]ERQ CF>
� 	 6 u ��� [bKLlXAZ>NER>@[m^rC ST[b^(>N?BA VXq�A h]^@A u /W� e�( L w � � �
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.1/ >@?BAZn h;^@A u /Ze1' L w /�e"' w /�e1'/. w / h;QXO0e1@#h;QXO�E S 	 �
w / >@?BAZn h]^NA u /Ze1' 1 .1/�e1'/eI"/

e1'/ee	M�h]QXO^e1' I AZQ�� AM/J� A]�Zh;Q CIAZA�>N?Xh]>oq�AZ^@n0VX>#� ?d^@[bKY[�CF[mKLA;C`�(ERURU(JXA�ST^@A;`�HBAZQ>@UMn
�r?B[�CIAZQ hbC(lXh]^NAZQ�>aC ERQ�UGh;^@emA 	 '
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�(ER>N?P>N?BEGCtO�A STA+� > � � I vbw � '�[9Qo>@?BE CjKYAZ>@?B[O�/�hT� ?d^@[bKY[�CF[mKLA E CjVX^aCF> � ?B[kCFAZQYhbC7>@?BAcVX^rCI>
�Zh;QXO�EGOdh]>@Ach;> ^rh;QXO�[mK(@�CFA�� [bQXOURnM/b>N?BA?�r?B^N[bKL[kCF[bKYA5E C.� [bKLlXh;^@A;O`�(ER>N?oh]> KL[kCF>�� 	 6 u ��r?B^@[mKL[�CI[bKLA;C2^ah]QXO[bKLUMn<�r?B[kCFAZQE@mE S h JXAZ>N>@AZ^ � ?B^N[bKL[kCF[mKLA >@? h]Qo>@?BA7VX^rCI>��Zh]Q O�EGOBh;>@A(E C
ST[bHdQXOPST^@[bK >@?BA#� 	 6 u ���r?B^@[mKL[�CI[bKLA;C0/�>@?BAZQY>@?BA_JXAZ>@>NAZ^ [mQBA_EGC(CIAZURA+� >@A;OohbCch�lXh]^NAZQ>
ERKYKLA;O�EMh]>NAZURn8@ ?B[+� AZq�A ^9/#E S�h;URU >N?BA(� 	 6 u �T�r?B^N[bKL[kCF[bKYA;C_h]^@AU� [b^aCFA�>@? h]Q�>@?BAoVX^rCI>
�Zh;QXO�EGOdh]>@A /]>N?BAZQ�>@?dAjV ^rCF>\[bQBAtEGC CFAZUMA+� >@ADO hmC >@?dA lXh;^@AZQ>9' � ?BAZ^NA ST[b^NAM/b[m>@?BAZ^F�Zh;QXO�EGOdh]>@ADC
>@? h]Q�>N?BALVX^rCI>P[mQBA]�Zh]Q�JXA+� [bKYAL>@?BA�lXh;^@AZQ>o[bQBUMn&J�n J ADh]>@EMQBe0>@?BALVX^aCF>U�Zh]QXOEGOBh;>@AM'
I AZQ�� AM/;>@?BA CF>@^N[bQBe_lB^NA;C@CIHB^@At>@[`�r?B[�[kCFA(q�AZ^Nn V >J�r?B^@[mKL[�CI[bKLA7[mJXCFAZ^Nq�A;O EMQ�>N[bHB^NQXh]KLA Q�>
CFA URA+� >NER[mQ�CF?B[mHBUGO�JXA+� [bKYA�� A;h+4�AZ^ EMQ�>@?BE C KL[O�E V A;OP>@[mHB^@Q h]KLAZQ>(CIAZURA�� >@EM[bQE'

4�� �'�	����&'��[�b�%� � �]� � ���'� � ?dAZ^@A_h;^@A�CF[mKLA(qmh]^@E h]>NER[bQ C5[]S ^NAZlB^N[O�H8� >NER[bQYKLAZ>@?d[OBC>'
� ?Xh;> E C>/B>@?dA � [K� O�E h]eb^ah]K*[]S � h]JBUMA).1'NM�K�hZnPJXAT�r?Xh]QBemA;OW'

B[b^ EMQXCF>ah]Q8� A /]EMQ��J� " > ���#�2KLAZ>@?d[O � D ?dE Rbv � /+�(?BE3�r?�E C CI[bKLA >@ERKYA;CL4�QB[+�(QohmC CF>NA;hbO�n
CF>ah]>NA�^@AZlB^N[O�H8� >NER[mQ � �fhZq v�u � /2CI>@AZl C w h]Q O0IP[]S � h]JBUMA�.1' M h]^@A ^@AZldUGh�� A;O �(EM>@?�CI>@AZl w��
JXAZUR[+�`'
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CI>@AZl w�� = ^@AZlBU h�� A_>N?BA`� [b^aCF>Y�r?B^@[mKL[�CI[bKLAcERQ�lXh;^@AZQ> 
 C ebAZQdAZ^rh;>@ER[mQ
�(ER>@?�>N?BAT� ?BEMUGOPEWS >N?BAT� ?dERUGOoEGC JXAZ>@>NAZ^(>@? h]Q�>N?BA
� [b^aCF>c[bQBA '

AcAZQdER>@[m^�KLAZ>N?B[O �Zh]Q�J A]� [mQXCFE O�AZ^NA;O�hbCP[mQBA�[]S_>N?BAS� � 9��8� AZq�[bUMHB>@EM[bQ�CF>N^rh]>NAZebn
� )?I`N v�u � /�EMQ �(?BE3�r?���[Ka CFlB^NERQBeYh]^NA�lB^N[O�H8� ADO ST^@[mK � lXh]^NAZQ�>aC(h]QXO�>@?BA_JXA;CI> � � ?d^@[K-
KL[kCF[bKYA;C�[]S�� � 9��8�oh;^@A�^NAZ>rh;ERQBA;O�' ) A+� h]HXCIA�>@?dA�J ADCF>]� ?d^@[bKY[�CF[mKLA;C�h;^@A0h]U\�(hZndC
^@A >rh]EMQBA;OPEMQ�>@?BE C CF>N^rh;>@AZemnM/B>@?BA�l [mlBHBU h]>@EM[bQ K�hZn#� [bQq�AZ^@emAfeb^ahbO�H h]URUMnQ�(ER>N?B[bHd>cO�^rhmCF>@E!�
O�^NE ST>rC0' JcQ�>@?BAL[m>@?BA ^�?Xh;QXOW/7>@?BALemAZQBAZ^ah]>NER[bQ"-9JXhmCFA;O A�= E C�^@AZekh]^rOA;O&hbC�[mQBA�[]Sc>N?BA
� � � �8�cAZq�[bUMHB>@EM[bQ�CI>@^ah]>@A ebnM/2EMQ��(?BE!� ?���[Ka CIlB^@EMQBe h]^@A�ld^@[O�H8� A;O ST^@[mK � lXh;^@AZQ>rC�h]QXO
>@?dA�J ADCF> � �r?B^@[mKL[�CI[bKLA;C [;S��0h]^NA�^@AZ>ah]ERQdA;OW'T) A+�Zh]H CFA�>N?BA�JXA;CF> � ?B^N[bKL[kCF[mKLA;C(K�hZn
JXAfUR[kCF>tERQo>@?BE C CF>N^rh;>@AZemnM/�>@?BAflX[mlBHBUGh;>@EM[bQLK�hZnoO�^ah]K�h;>@E!�Zh]UMURn O�^@EWST>7ERQ�CIA;h]^ � ?YCFlXh$� A ST[m^
CF[mURHB>NER[mQXC>' � ?BAZ^NA ST[b^NAM/Xh]UMU2>@?dAP�r?B^@[mKL[�CI[bKLA;C EMQ AcAZQdER>@[m^(K�hZnQ� [bQq�AZ^@emAP� JXA+� [mKLAf>N?BA
C@h;KLA��j` HBE!�C4�A ^ >@? h]Q�>N?B[�CIA�EMQ >N?BA_ebAZQdAZ^rh;>@ER[mQ1- JXhbCIA;O�A�= � �fhZq vu � @JBHB>`A A QBER>N[b^cK�hZn
lB^N[O�H8� A [bQBUMnLlX[�[b^�CF[bUMHB>@EM[bQXCcO�HBA_>N[PlB^NAZK�h;>@HB^NA`� [bQq�AZ^NebAZQ8� A � D ?BE v 1 � '

[9>fEGCch]U CF[�lX[�C@CIERJBUMA�ST[b^f>N?BA�^@A lB^@[O�H�� >@EM[bQ0CF>NAZl�>@[�lB^N[O�H8� A�KY[b^@A � ?dERUGO^@AZQ�^rh;>@?BA ^
>@? h]Q�[mQBAM'F [m^#A95dh]KLlBUMAM/ > �(EMQ<�r?BEMUGO�^NAZQ��(?BE!� ?_?XhZq�A�� [mKLlBUMAZKLAZQ>Nh]^@nch;URUMAZURA;CX[]SXl h]^@A Q�>aC
K�hZn�JXA�lB^@[O�H�� A;O�h;>�>@?BA]� ^N[�CNCF[;q�AZ^�CI>rh;ebAM'�= Q O EMQ�CF[mKLA�A�=fCQ�TAM' e ' �  i v 1 � h]QXO
A:[ Af= ERQ � Z7HBU v . � � /2^@AZld^@[O�H8� >@ER[mQ&lB^N[O�H8� A;C_K�h]Qn]� ?dERUGO^@AZQ0h;QXO�[mQBURn�>N?BAoJ ADCF>fSTA9�
[]Sj>@?B[kCFA h]^NA >N?BAZQ]4�AZlB>9'
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9� > ����8 �%�	��
��'�]� =��9� [m^rO�EMQBe(>@[ � )(hK4 Rbw � /
>@?dAZ^@A h]^NA�>@?B^NAZA_>In�lXA;C([]S�� ^@ER>NAZ^@E h�>@[LA qbh;URHXh;>@A_>@?dAVA�= lXAZ^IST[b^@K h]Q8� A ' � ?BAZn h]^NAM=�� , �
�#"	�1'E>G" � � � � � �#� 
* #" ���D/ >@?BA hDq�A ^rh]emAL[]S�h;URUt^@A;CIHBUR>aC >@? h]>�?XhZq�AYh]lBlXA;h;^@A;OW@ � , � ��� �1'(>G" �
� � � � �#� 
* #" ��� /Z>@?BA hDq�A ^rh]emA7[]SXJXA;CI> ^NA;CFHBUM>rC#[]SXADh��r? emAZQBAZ^ah]>NER[bQR@�h]QXO � , � ��� < � >G" F#>�� >GF#&D %'
� � � � �#� 
* #" ��� /5>N?BA�JXA;CI>P^NA;CFHBUM>P>N?Xh]>o?XhmCLh]lBlXA;h;^@A;O�' [9Q�[b>@?dAZ^V�t[b^aOBC>/ >N?BAZn �Zh;Q�JXA
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[]St>N?BA�JXA;CI>`� ?d^@[bKY[�CF[mKLAfEMQ�A;h$� ? ebAZQBA ^rh]>NER[mQE/ >N?BA�[mQ1- URERQdA�lXAZ^FST[m^@K�h;Q8� A ^@A �XA�� >rC >N?BA
lXAZ^FST[m^@K�h;Q8� At[]S*�r?B^N[bKL[kCF[bKYA;C2[b>N?BAZ^7>@?Xh;QP>N?BA(JXA;CF>7[mQBAfhmCJ� AZUMU ' � ?BAZ^NA ST[b^NAM/b>@?dA�Af=�C
CF?d[K�(EMQBeoeb[�[O�[bQ"-9UMERQBA_lXAZ^FST[m^@K�h;Q8� AfK hDnoQB[m>(lB^@[O�H�� A�^NAZK�h]^;4mh]JBUMA`� ?d^@[bKY[�CF[mKLA;C0'

) AZ> � AZA Q >N?BA([Ka8- UREMQBAch]QXO�>@?dA JXA;CF>7EMQXO�ERqEGOHXh]UlXAZ^FST[m^@K�h;Q8� A;C0/]>N?BA([Ka8- URERQdA([bQBAY�Zh;Q
>rh+4�A_>@?BAT� [mQ�q�AZ^NebAZQ�� AfCIlXAZA;O EMQ�>N[�h$�9� [bHdQ�>cHBQBUME&4�Ac>@?BA_JXA;CF>cERQ O�ERqEGO�H h]U2lXAZ^IST[b^NK�h]Q8� AM'
B[b^_A95dh]KLldURAM/XE S >H�t[ h]URem[b^NER>@?dK�C � h]QXO � CI?B[+� >@?BAoJXA;CF>_ERQ O�ERqEGO�H h]U lXAZ^IST[b^@K h]Q8� A
hbC�CF?B[+�(Q�ERQ  ERe6.1' R /X>@?BA [Ka8- URERQdA�l A ^FST[b^NK�h]Q�� A_[]Sth;UReb[m^@EM>@?BK � EGC(JXAZ>@>NAZ^c>@?Xh;Q�>@?Xh;>
[]S � h]>Y>@ERKYA  u /(>@?B[mHBeb? >@?BA�JXA;CI>LERQ O�ERqEGO�H h]U(lXAZ^FST[m^@K�h;Q8� A []S JX[b>@? h]UMeb[m^@ER>N?BK�C
h]^NA_C@h;KLAM'F) HB>9/dh]>(>@EMKLA  .1/�>N?BAf[+a - UREMQBA_lXAZ^FST[m^@K�h;Q8� Ac[]S\h]UMeb[m^@ER>N?BK � E C CI>@ERUMUXJ A >@>@A ^
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I [+� AZq�A ^9/�JXA+�Zh]H CFA�>N?BA ` H h]UREM>InP[;S7>@?BA_JXA;CI>fCI[bURHd>@ER[mQ�K�hZn�JXA�EMKLlX[b^N>rh]Q>(ERQ�lB^ah��C-
>@E!�Zh]U h;lBlBUME3�Zh;>@ER[mQXC>/B>N?BA�JXA;CI> EMQXO�EMq�E O�HXh]U lXAZ^FST[m^@K�h;Q8� A_K�hZnPJXA_KL[m^@A_HXCFA STHBU#>@?Xh;Q�>N?BA
[b>N?BAZ^flXAZ^IST[b^NK�h]Q8� A�KLA;hmCFHB^NA;C>'YI A Q8� AM/X>@?BA JXA;CF>_ERQ O�ERqEGO�H h]U#lXAZ^FST[m^@K�h;Q8� A EGC(HXCFA;O�EMQ
>@?dEGC >@?dA;CFE C>'

@B�������	���*>+�	�����U
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>@?dA V >@>@ADCF>Y� [mKLlBHB>NAZ^7lB^@[meb^rh;K�C>'�I [+� A q�AZ^9/LA�i �Zh;Q�J A ^@AZekh]^aO�A;O�hbCch]Q�A95>@AZQ CFER[mQ�[]S
A�=fC JXA+�Zh;HXCFAf>N?BA_CI[bURHd>@ER[mQXC(h]ldl ADh]^@ADO ERQ]Afi�O�[�QB[m> ?XhZq�Af>N[�J AfV85A;O - URA QBeb>N?LHBQBUME&4�A
A�=fC>'�Nk[L/Xqbh;^@EM[bHXC(>@A+�r?BQBE ` HdA ST[m^XA�i�K hDnoJXA h]UGCI[PH CFA STHBU2ST[m^�A�=fC>'

g�[b^NAZ[;q�AZ^9/+Afi�H CFHXh;URURncHXCIA;C#h >N^@AZAjCF>@^NH8� >NHB^@A�� [bQXCIEGCF>NERQBe([;SB[mlXAZ^rh;>@[b^aC h]Q O [mlXAZ^rh;QXOBC>/
�(?BE!� ?L^NAZlB^NA;CFAZQ>rC lB^N[bem^rh]K C>/BhmC >@?BA_^NAZlB^@ADCFAZQ>rh;>@ER[mQP[;S7CI[bUMHB>@EM[bQXC0' � ?BAZ^@A ST[b^@A / S h�� ERUREM>In
UGhZn�[mHB> ^@A lB^@A;CIAZQ>rh]>NER[mQXC CFH�� ?YhbC�N�UME3� EMQBe � ^@AZA�N�>N^@H8� >@HB^NA(KLERem?�> JXA AZQd?Xh]Q8� A;O�J�n�H CFERQde
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fitness of 

the best individual

T1 T2

algorithm A

algorithm B

time

:=� ��&��U� 3 � � � =�C@h;KLlBUMAf[]S7> �t[oh]URem[b^NER>@?dK�C 
l A ^FST[b^NK�h]Q�� A

A�i�^@AZU h]>NA;OPEGOA;hbC0'


�� 
���� � � � �J��,��L� �0� ��"����
=fC � A`A Rmv � KYAZQ�>NER[mQBA;OW/WA�=fC K hDnYJ A�A0a2A�� >@EMq�A�h;lBlB^N[�h��r?BA;C(ST[b^T,fi.- � [bKLlBUMAZ>@A�lB^@[mJ1-
URA K�C hbC [mQBA;C7[]S\CF>N["� ? hbCF>NE3�_h]ldlB^@[kh��r?BA;C>'�B[m^ A95dh]KLldURAM/ �  � Z v 1 � h]QXO � � Z� v M � EMQ�>N^@[K-
O�H8� A;O A�=�
 C_A>��� ERAZQ�� n�[mQ O@[bJ1- CF?d[bl C;� ?dA;O�HBUMERQBe�lB^N[bJBUMAZK�C_h]QXO&>NERKLA�>ah]JBUMERQBe lB^@[mJ1-
URA K�C>/ ^@A;CIl A�� >@EMq�AZURnM'SN�ERKLEMUGh;^@URn /2qmh]^@EM[bHXC�UGhZn�[mHB>�lB^N[bJBUMAZK�C h]QXO �� i7C�h]^@A CI[bURq�ADO Jn
A�=fC>'�IcAZ^@AM/ [��(EMURU2^NAZqERA9� CI[bKLAf[;S7>@?dAZK('

<?
\��%&��*>+�	�%�'�����2�=���"� � @ ��� � AZekh]^aO�ERQBe_U hDn�[mHB>H- ^@A UGh]>NA;O�^@ADCFA;h;^D�r?E/ � �<N v M � >ah��D4 -
URADO � h]JBUMAf^@[mHB>@EMQBePld^@[bJdURAZK�C��(ER>N?�hVA�=<'8[9Q�>@?dA A�=</XhP�r?B^N[bKL[kCF[bKYA�� [mQXCFE CF>aC [;S >N?BA
ERQ O�A95L[;S7A;h��r?]�Zh]JdURA 
 C ^@[bHd>@ERQde�h]UM>@AZ^NQXh]>NERq�A;C0'�B[b^(A65Bh;KLlBURA /�E S\>@?dAZ^@A h]^NA�>N?B^@AZAT�Zh;JBURADC
>@[0JXA�^N[bHB>NA;OW/ch��r?B^N[bKL[kCF[bKYAQ�(ERUMU ?XhZq�A�>N?B^@A A�h;URUMAZURA;C0'�=cQXOW/ EWS_hS� ?d^@[bKY[�CF[mKLALE C
� � � � � @ >N?BAPVX^aCF> �Zh]JBUMAQ�(ERUMU7J A�^N[bHB>NA;O Jn >N?BA�CFA�� [bQXO0l [kC@CIERJBUMA � hZn�ST[m^�>@?dA �Zh]JdURAM/
>@?dA�CFA�� [bQXO]�Zh]JdURA<�(EMURU#JXA�^@[mHB>@ADO Jn >N?BA�>N?BER^aO lX[�CNCFEMJBURAT�(hZnLST[b^f>N?BAP�Zh;JBURA /Xh]QXO�>N?BA
>@?dER^rO7�Zh]JBUMAV�(EMURU7JXAL^@[mHB>@ADO Jn�>@?dA�CFA+� [bQXO lX[kC@CFEMJBURA � hDn�ST[b^ >@?BA��Zh]JBUMAM' = UR>N?B[bHBem?
� �<N v M � OEGO�QB[m>5^NAZlX[b^N> h;Q�n�O�AZ>ah]ERU C ?B[+��ADh��r?#�Zh]JBUMA 
 C h]UM>@AZ^NQXh]>NERq�A��(hZnBC7h;^@A(lB^N[O�H8� A;O�/
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ER>cCIHBebemA;CF>NA;O >N?BAPA�= �t[b^;4�A;OQ� AZUMU '
D ?BAZ^NA;hbC � �<N v M � �(hmC7h]JBUMA >N[ H CFAc>@^rhmO�ER>NER[mQXh]U�� ^N[�C@CI[;q�AZ^rC h;QXOPKoHB>rh;>@EM[bQXC0/ � N�KYE Rbw �

?XhmO >@[�H CFA�h�KY[O�E VXADO � ^@[�CNCF[;q�AZ^t>@[U� [blXA<�(EM>@?�?BE C?� ?B^N[bKL[kCF[mKLA A Q8� [O�EMQBe�ERQ h�JBERQ1-
lXh$�C4ERQBe_lB^N[bJBUMAZK('*[9QL?BE Cj^NA;CFADh]^D�r?Yh<�r?B^@[mKL[�CI[bKLAt^@AZlB^NA;CFA Q�>aC5h_URE CF>7[]S lXh$�C4ERQde [m^rO�A ^
[]S [bJ"O@A+� >aC>' B[b^oERQ CF>rh;Q8� AM/7E S hS� ?B^N[bKL[kCF[mKLAPE C � � � � � � � @ >@?dAZQ�EM>�^@AZlB^NA;CFA Q�>aC�>@?Xh;>
[bJ"O@A�� >`, [ ' M �(ERUMU JXA VX^aCF> lXh��D4�A;OW/2[mJ"O@A+� >`,c[L' u �(EMURU JXAYCFA+� [mQXO�lXh��D4�A;OW/ h]Q O CI[�[bQR'
� ?BAZ^NA ST[b^NAM/ [b^aO�ERQ h]^@n�� ^@[kC@CF[;q�AZ^aC�K�hZn ld^@[O�H8� A Qd[bQXCIAZQXCFA]�r?BERU O�^@A QE'S [m^�A95dh]KLlBUMAM/ EWS
� � � � � � � h]QXO � � � � � � � h]^NAP[mQBA>- l [mERQ>T� ^@[kC@CFADO�[]q�A ^9/#h;QXO�EWS h CIlBUREM>@>NERQBeLlX[mERQ> E CfCFA >
JXAZ> � AZA QP>N?BAfCIA+� [mQXOLh]Q OP>@?BEM^rO�ebAZQdA;C>@>@?BAZQR/ EM>7K�hZn�lB^N[O�H8� Af> �(EMQQ�r?BERU O�^@A Q � � � � � � �
h]Q O � � � � � � � /9�(?dE3�r?oO�[_QB[b>7^@A lB^@A;CIAZQ> CI[bURHd>@ER[mQXC []S >@?BE C lB^@[mJBURA K('*[ Q�[m^rO�A ^5>N[f>rh$�C4URA
>@?dEGC lB^@[mJBURA K(/b?BAfH CFA;OLh_KL[O�EWVXA;OP� ^N[�C@CI[;q�AZ^��(?BE3�r?V4�A AZlXC >@?BAcebA QBA;C5JXA ST[m^@A_CIlBUREM>@>NERQBe
lX[bEMQ�>t[]S >@?dA VX^aCF>tlXh]^NAZQ�> h]QXOYh]lBlBUMERA;C7>@?BAc[b^aO�AZ^tERQL>N?BAfCIA+� [mQXOPlXh;^@AZQ>5ST[m^ >@?dA ^NA;CF>t[]S
[bJ"O@A�� >rC0'�N�[ / EMQ�>N?BAch]JX[;q�A(A95dh]KLlBUMAM/ � � � � � � � h;QXO � � � � � � � K�hZn JXAY� ^NA;h]>NA;O EMQXCF>NA;hbO�'

BHB^@>N?BAZ^@KY[b^@A / � Xh]U v M � >@[�[$4�h��6� [bHBQ>([]S >N?BAf^NA;O�HBQXOdh]Q8� no[]S\>@?dAf^@AZld^@A;CIAZQ�>ah]>NER[bQY[]S
�r?B^@[mKL[�CI[bKLA;C0'QB[b^ A95dh]KLlBUMAM/2EMQ >N?BALAZQ8� [O�ERQBe []S � N�KLE Rmw � / � � � � � � � h;QXO � � � � � � �
K�hZn�JXA&O�E a AZ^@AZQ>�CI[bURHd>@ER[mQXC>' , A q�AZ^@>N?BAZURADC@C>/tE S [bJ"O@A+� >rC u h]QXO . VXUMU_h&JBERQ h;QXO EWS
[bJ"O@A�� >rC 1�h;QXO MLVXURUjh]QB[m>@?BAZ^_JBEMQE/#>@?BADCFA�> � []�r?B^@[mKL[�CI[bKLA;C qER^N>@HXh;URUMn�^@A lB^@A;CIAZQ> >N?BA
C@h;KLAoCF[mURHB>NER[mQE'#) A+�Zh]H CFA�?BEMeb?BAZ^�^@A;O�HdQXOBh]Q�� n�K�hK4�ADC >N?BAQA�=�
 C_CFADh]^D�r?0CFl h�� AoUGh;^@ebA ^
h]Q O >N?BABA�=�
 C lX[K�tAZ^J�tA;hK4�AZ^6/]?dAcCFHBemebA;CI>@A;Ooh]QB[m>@?BA ^5A Q8� [O�EMQBefKLAZ>N?B[O�>@[�^@A;O�H�� A >N?BA
^@ADO�HBQXOBh;Q8� nM'o= UM>@?B[mHBeb?0ER>_KLEMeb?> JXAo?BERem?BURn0OAZlXAZQXO�AZQ>f[mQ >N?BAPld^@[bJdURAZK 
 C O[bK�h;ERQE/
� A�K hDnYJ AYh]JdURA�>@[ CFAZA�>N?BA�S h�� >�>@?Xh;><�r?B^N[bKL[kCF[bKYA 
 C ^NAZlB^@ADCFAZQ>rh;>@ER[mQ0h]QXO�OA;CFEMebQ0[]S
� ^N[�C@CI[;q�AZ^rC(h;QXO KoHB>rh;>@EM[bQXC��(ERURU KPH�� ?oERQ � HBAZQ8� APA�=%lXAZ^FST[m^@K�h;Q8� AM'

:=<?>+�B��� � � @ ��� =�C ^NAZe�h;^rOBC`�� i7C0/ qmh]^NER[bH CX4ERQXOBCc[]S:�r?B^@[mKL[�CI[bKLA_^@A lB^@A;CIAZQ>rh�-
>@EM[bQXC(h;QXO�� ^@[�CNCF[;q�AZ^aC(h]QXO�KPHB>ah]>NER[bQ C5?XhZq�A_JXAZAZQ h]U CF[YCFHBemebA;CI>@A;OW'
� Zti R L � EMQ�>N^@[O�H8� A;OPh;QL[b^NERemERQXh;UW� ^@[�CNCF[;q�AZ^7KLAZ>N?B[O�ST[b^ >N?BA:� AZURU hbC@CIERemQBKLAZQ> ^@A lB^@A>-

CFA Q�>ah]>@EM[bQE'�B[m^ A95dh]KLldURAM/bEMQLh)1 @ 1P�� i./BhT� ?d^@[bKY[�CF[mKLA � � � � � � � � � ����� � ��� � � K�hZn
^@A lB^@A;CIAZQ>_h U hDn�[mHB> CF?B[+�(Q&EMQ  ERebHd^@A6.1' v '�N�ERQ�� A�>@?BAU� [mQ�q�AZQ>@EM[bQXh;U�� ^N[�C@CI[;q�AZ^_>@AZQXOdC
>@[_S hZq�[bHB^ CF?B[m^@>@A ^cC �r?BAZK�h;>rh KL[m^@A � D ?BE v 1 � /�>N?BAc^@AZU h]>@EM[bQL[;S#S h�� EMUREM>@ERADC�,c[L' w h;QXO , [L'/I
K�hZnLJXAP4�AZlB>cERQ ?BERem?BAZ^fld^@[bJ h]JBEMURER>InL>N?Xh]Q�>N?Xh]>_[;S?,c[L' .oh]Q O(, [L'/I1/2EMQ�>@?dEGC A95dh]KYlBURAM'
I [+� A q�AZ^9/2EMQ �� i5C0/ [b>N?BAZ^ O�ERKYAZQXCFEM[bQXh;U7hbO6Orh�� AZQ�� n � E�' AM'oq�AZ^@>NE3�Zh;U7hbO9Orh$� AZQ8� n�ERQ0>@?BE C
A95dh]KLldURA��\K�hZnPJXAohbC(ERKYl [m^@>ah]Q>fhmC >N?BA�AZQ�� [O�ERQde�O�ERKYAZQXCFEM[bQ 
 C hmO9Orh�� A Q8� nS� E�' AM'7?B[b^ -
E&% [bQ>rh]U hmO9Orh�� AZQ8� n�ERQ >@?BE C A65Bh;KLlBURA$�D' � Zti R L � EMQ�>N^@[O�H8� A;O�hoCFlXA+� E h]UF� ^@[kC@CI[]q�A ^B�(?BE!� ?
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4 8 9

765

1 2 3

chromosome = 1-2-3-5-6-7-4-8-9

:=�"��&'�	� 3 � � � = QLA65Bh;KLlBURA�[]S � AZURU hbCNCFERemQBKLAZQ> ^NAZlB^NA;CFAZQ>rh;>@EM[bQ

�Zh;Q >ahK4�A_ERQ>@[oh$�9� [mHBQ�>cCIH8�r? > �t[oO�ERKLA QXCFEM[bQXh;U#hbO6Orh�� AZQ�� ERA;C0'
� N � v 1 � H CFA;O �XA95ERJBUMA5J hDn CI>@^@H�� >@HB^NA ^NAZlB^@ADCFAZQ>rh;>@ER[mQ�>N[ >ah��D4�UMA5Qd[bQ1- EGO�A Q�>NE3�Zh;UL�� i7C0'

[9QL>@?dAf^@AZld^@A;CIAZQ�>ah]>NER[bQR/�h�ld?�ndCFE!�Zh]UXUGhZn�[mHB>7EGC5^NAZlB^NA;CFAZQ>@ADO JnP> �t[P�r?B^@[mKL[�CI[bKLA;C0' � ?BA
VX^aCF>�� ?d^@[bKY[�CF[mKLA(CIlXA+� E V A;C >@?dA [m^rO�AZ^7[;S#lBHB>N>@EMQBefS h�� EMURER>NERA;C#ERQ>@[T� A URUGC0/�h]Q O >N?BAfCIA+� [mQXO
[bQdA�CFlXA+� E VXA;C�?B[+� K�h;Q�n7� AZUMUGC�h;^@A�EMQ8� UMHXO�A;O&ERQ�A;h$� ?�JXhZn � ^@[+��� '�B[b^oERQXCI>rh]Q�� AM/ EWS
>@?dA V ^rCF>:�r?B^@[mKL[�CI[bKLAcEGC � � � � � � � �	��� � � � � � � � h;QXO EWS >N?BA CFA+� [bQXOL[bQdA�EGC � � � � � /�>N?BA
UGhZn�[mHB>��(ERURUXJXA_hmC(CF?B[+�(QLEMQ  ERemHB^@A .1' u e"' � N � v 1 � HXCIA;OP>@?dA`� ^@[kC@CI[]q�A ^ hmC5ST[bUMUR[+�cC>= � ?BA
�r?BERU O	
 C VX^aCF>P�r?B^N[bKL[kCF[bKYA�EGC ld^@[O�H8� A;O�ST^@[mK >N?BAPVX^aCF>#�r?B^@[mKL[�CI[bKLADC []SclXh;^@AZQ>rC�Jn
>@?dAoC@h]KYA KYAZ>@?B[O�[]S � NkKLE Rmw � @#h]Q O�>@?BA#�r?BERU O	
 C(CIA+� [mQXO(� ?d^@[bKY[�CF[mKLAfE C�� [bldERA;OLST^@[bK
AZEM>@?BAZ^tlXh]^NAZQ> 
 CtCFA+� [bQXOL[bQdAM'7=fC5ST[b^(>N?BAfKoHB>rh;>@EM[bQE/�[bQdA [;S >N?BAfST[bUMUR[+�(ERQBe >@?B^NAZAf>Inl ADC
EGC_O�[mQBAM'][ S(>@?dA VX^aCF> >FnlXA�� g p u �cE C�h]ldlBUREMA;OW/ h JXhZnS�r?B[�CIAZQ�h;>�^rh;QXO�[mK E C OERqEGO�A;O
ERQ>@[Y>H�t[PJ hDndC>'`[ St>@?dA�CFA�� [bQXO�>InlXA �9g p .M� E Cfh]lBldURERADOW/ > �t[�CFA;`�HBAZQ>@E h]U#JXhZndC��r?B[�CIAZQ
h]>_^ah]QXO�[mK h]^NA�KLAZ^@emA;O EMQ�>N[L[bQdA�JXhZnM'P[ St>@?BA�>N?BER^aO�>FnlXA �9g p 1M�(EGC�h]lBlBUMERA;O�/#hLlXh]^N>
[]S emAZQBA;C��(ERUMU JXA_^@A q�AZ^rCIA;OW' � ?Xh]>(E C>/g p u h]QXO�g p ._h�a A+� >(>@?BA�CFA+� [bQXO �r?B^@[mKL[�CI[bKLAM/
�(?BAZ^NA;hbC�g p 1 h9a A+� >rC�>N?BAPVX^aCF>#�r?B^@[mKL[�CI[bKLA ' � N � v 1 � CIAZ>�>N?BALlB^N[bJXh;JBERUMER>In�^rh;>@EM[�[]S
g p u /Bg p .�h;QXO�g p 1�["�6� HB^@^NERQBeo>@[�JXA u = u = ."'

D ?BERUMA�>@?BA �XA95ERJdURA�JXhZn0CF>N^@H8� >@HB^NAP^NA;` HdER^@ADC A;h��r?S� AZUMU >@[�UMERA�ERQ0^@[+�cC#� JXhZndCC�D/#>N?BA
CFUME3� EMQBe�>N^@AZA�CF>N^@H8� >@HB^NAP�HN � N ���Zh]Q�ebA QBAZ^rh;>@AfKY[b^@Acqmh]^NER[bH C lB?ndCFE3� h]UXUGhZn�[bHd>rC hmC(CF?B[+�(Q
ERQ  ERemHB^@Ac."' w '�Ic[K�tAZq�AZ^6/ E S i [bUMEGCF? A95lB^@A;CNCFEM[bQE/+�(?BE3�r?T� [b^N^@A;CIlX[bQXOBC >N[fh >N^@AZAtCI>@^@H�� >@HB^NA
h]Q O >@[�h�U hZn�[bHB>6/ EGC�O�EM^@A+� >@URn�HXCFADO hmC�h �r?B^N[bKL[kCF[bKYA 
 C�^@AZld^@A;CIAZQ�>ah]>NER[bQR/ [b^aO�ERQ h]^@n
� ^N[�C@CI[;q�AZ^rC7h]Q OPKPHd>rh]>NER[mQXCJ�Zh;QLQB[b>7JXA_h;lBlBUREMA;OW/bJXA+� h]HXCIA_h`� [bKoJBERQ h]>@EM[bQ�[;S [blXAZ^rh;>@[m^rC
h]Q O�[blXAZ^rh;QXOBC ERQ ^rh;QXO�[bK�[m^rO�AZ^\K�hZnfQB[b> JXAch qmh]UMEGO�i [bURE CF? A95�ld^@A;CNCFER[mQE'*B[b^ A95dh]KYlBURAM/
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the first chromosome = 3-4-5-2-7-8-6-1-9

the second chromosome = 3-4-2

3 4 5

7 8 62

91

:=�"��&'�	� 3 � #�d � = Q�A95dh]KLlBUMA [;S �XA95ERJdURAcJXhZn�CF>N^@H8� >NHB^@A

E S � ������� h]QXO � �����"� h;^@Af[mQBA>- l [mERQ>?� ^N[�CNCFA;OP[;q�AZ^th;QXOPE S >@?BA CFlBUMER>@>NERQBe_lX[bEMQ�>tEGC��r?B[�CIAZQ
JXAZ> � AZA QL>@?BEM^rO�h]Q OYST[mHB^@>N?�emAZQBA;C0/B>@?BA`�r?BEMUGO�^NAZQQ�(ERUMU2JXA � ���"��� h;QXO � �����"� �(?BE3�r?�h]^NA
QB[m> qmh]UMEGO�i [mUREGCI?LA95lB^@ADC@CFEM[bQXCch]Q O�O�[�QB[m>�� [b^@^NA;CFlX[mQXO >N[Lh;Q�nLU hZn�[bHB>aC>'

[9QL[b^aO�AZ^(>@[�H CFA_i [mURE CF?LA95lB^NA;C@CIER[bQ hbC?�r?B^@[mKL[�CI[bKLA 
 C ^@A lB^@A;CIAZQ>rh]>NER[mQE/ � Z�Ifg � vu �
CFHdebebADCF>@ADOLCFAZq�A ^rh]Ud>FnlXA;C5[;S CIl A�� EGh;UW� ^@[�CNCF[;q�AZ^th]Q OPKPHd>rh]>NER[mQ�KLAZ>@?d[OBC>'F [m^ A95dh]KYlBURAM/
[bQdA [;SF� ^@[kC@CF[;q�AZ^7KLA >@?B[OBCF� ^@A;h;>@A;C7hT� ?BEMUGO CF[�>N?Xh]>tER>��Zh;QPEMQB?BAZ^NER> >N?BA >N^@AZA 
 C CI>@^@H�� >@HB^NA
ST^@[mK [mQBALlXh;^@AZQ>oh]Q O >@?Xh;>�ER> �Zh]Q&EMQB?BAZ^NER>_>@?dAL[blXAZ^ah]>@[m^rC�ERQ&>N?BAYi [bUMEGCF? A95�ld^@A;CNCFER[mQ
ST^@[mK >N?BA�[m>@?BAZ^YlXh]^NAZQ�>6'�=fC�ST[b^�KPHd>rh]>NER[mQXC>/ � Z�Ifg � v�u � HXCIA;O � D � R I � 
 CPKLAZ>N?B[OBC
�(?BE!� ?0h;^@AoHXCFA;O�ST[b^ CF[bUMHB>@EM[bQXC_KL[;q�A_ERQ0CFEMKPHdUGh]>NA;O�h;QBQBA;h;UREMQBeL' � ?BAZn h]^NAM=_CH� h]lBlBEMQBe
hbO6Orh�� AZQ>([blXAZ^ah]QXOdC>@ CH�(ER> � ?dERQBe�h�CFA;`�HBAZQ8� Af[]SjhbO9Orh$� AZQ>([blXAZ^ah]>@[m^rC0@2h;QXO�CH�(h;lBlBEMQBeLh;Q
[blXAZ^ah]>N[b^�h]QXO h QBA EReb?JX[bHB^N?B[�[O�[blXAZ^ah]QXO�'

JcQ�>N?BAL[m>@?BAZ^�? h]QXOW/7ERQ�[m^rO�AZ^�>N[�HXCFA�� [bQq�AZQ>@ER[mQXh]U � ^@[kC@CI[]q�A ^rC�h;QXO&KPHd>rh]>NER[mQXC>/
� � h]K v .bh � CFHdebebADCF>@ADOPh KYAZ>@?B[O<�(?dAZ^@A(>N?BA(>@^NAZA(CI>@^@H�� >@HB^NA(EGC V�5�A;O�h;QXOoh�� ?d^@[bKY[�CF[mKLA
ERQ�� URHXOA;Cf[bQBUMn [ml A ^rh]>N[b^aC�[]S�>@?BAYi [bUMEGCI?&A95lB^@A;CNCFEM[bQE']B[b^�EMQXCF>ah]Q8� AM/ h�U hDn�[mHB> CF?B[+�(Q
ERQS ERebHd^@A)."' w E C ^@A lB^@A;CIAZQ>@A;O�J�n hQ� ?d^@[bKY[�CF[mKLA_[]S �"���"� � J A��Zh]HXCIA�Q�HdKPJXAZ^aC u >N[ I
[]S ��������������� �!�"� h]^NA [mKLER>N>@A;O�'.[9QL[m>@?BA ^?� [b^aOBC>/ � � h;K v .mh � UMERKLEM>@A O�>@?BA CFADh]^D�r?�CIlXh�� A /
�(?BEMURA � Z�Ifg � vu � O�E OLQB[b>6'

[9Q � [mQ8� UMHXCFEM[bQE/#>@?dAZ^@Ao?XhZq�A�JXAZAZQ0K�h]Qn�KLAZ>@?d[OBC ST[b^_^@AZld^@A;CIAZQ�>ah]>NER[bQR/.� ^@[�CNCF[;q�AZ^aC
h]Q O�KoHB>rh;>@EM[bQXC0@ h;QXO >N?BEGC KYEReb?>_CIHBebemA;CF>_>@? h]>�JXAZ>N>@AZ^�KLAZ>@?d[OBCfK�hZn�h;lBlXA;h]^ ERQ�>N?BA
STHB>NHB^@AM'FI [+� AZq�A ^9/;CF[fS h;^9/"[ >N?BERQ 4 N � N�K�hZn_JXA(>@?BA(KY[�CF>\CFHdER>rh;JBURA?� hZn ST[b^\UGhZn�[bHB>\^@AZl1-
^@ADCFAZQ>rh;>@ER[mQPJXA+� h]HXCIA EM>��Zh]QLA65�lB^NA;C@C qmh]^NER[mHXC(CF?Xh;lXA;C(h]QXOoJ A��Zh]HXCIAf>@?dA_OBh]>ah�CI>@^@H�� >@HB^NA
[]S\i [bURE CF?LA65�lB^NA;C@CIER[mQE/M�(?BE3�r? �Zh;QL^@AZld^@A;CIAZQ�>th_UGhZn�[bHB>6/�K�hZn�K�h;>D�r? A�=fC0'�[ QYhbOdO�ER>NER[bQR/
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ER>\K�hZn JXAcERQ>@AZ^NA;CF>NERQBe�>@[_ERQq�A;CF>NERekh]>@At>@?BA(?nJB^@E O�>@A+�r?BQBE ` HBADC [;SJA�=fC7h]QXOQN � NC0/BCIERQ8� A
>@?dEGC(CF[m^@>c[]S\^@A;CIA;h]^ � ?�K�hZnoQB[b>(? hDq�A_JXAZAZQ O�[mQBA�n�A >9'

� ��� � � � & ) &�
 ! � $ � ��� &A!V&() �V)
[9QPld^@AZqER[mHXC7CFA+� >NER[mQXC>/"[ KLA Q�>NER[bQdA;O A�= K�hZn JXA_CIHBlXAZ^@EM[b^ ST[b^�,fi.-G� [bKYlBURAZ>NA lB^N[bJBUMAZK�C
ERQ�� URHXOERQBeU�� i7C>'TI [+� AZq�A ^9/B>@?dA#� [bKLl h]^@E CF[mQ�[]S h]UMeb[b^NER>N?BK�C ST[b^fQB[mQ1- EGO�AZQ>@E!�Zh]UF�� i7C
K�hZn&JXA�CI>@EMURU(ERQ CFH1��� ERA Q�>�JXA+�Zh;HXCFA K�h]Qn&lXh;lXAZ^rCP[mQBURn�CI>rh]>NA;O�>@? h]>YCF[bKYA�KLAZ>N?B[OBC
CF?d[K�tA;O JXAZ>N>@AZ^\CF[mURHB>NER[mQ�ERQ�h(lXh;^@>@E!� HBU h]^ lB^@[mJBURAZK ' � ?dAZ^@A ST[m^@AM/$[W�(EGCI?�>N[flB^@[mlX[�CFAcCI[bKLA
� [mKLKL[bQ QB[bQ"-9E O�AZQ>@E3� h]U8�� i7CthbC h CF>ah]QXOBh;^rO ST[m^ JXAZQ8�r?BK�h;^ 4_>@ADCF>rC0/h]QXOQ� [bKLlXh;^@A(>N?BA
lXAZ^FST[m^@K�h;Q8� Af[;S?A�=fC(h]ekh]EMQXCF>c[b>N?BAZ^cKLAZ>@?d[OBC5HXCIERQBeo>@?dA�CI>rh;QXOBh]^aO lB^N[bJBUMAZK�C0'

[9Q�hbOdO�ER>NER[bQR/b>@?BA(EMQ�q�ADCF>@EMe�h;>@ER[mQ_[]S*N � N`�(ERUMU�JXA(qbh;URHXh;JBURA7ST[b^ >N?BA5ST[mURUM[K�(EMQBec^@A;hmCF[bQ C>'
 EM^rCF>6/ N � NYK�hZn�JXA >N?BA_KL[�CI>(CIHBER>ah]JBUMAX� hZnP>N[P^NAZlB^@ADCFAZQ>(h�U hDn�[mHB>cCF[�S h;^9/BJXA+�Zh;HXCFA_EM>
�Zh;Q�A95�ld^@A;CNC KL[m^@A qbh;^@EMA;O U hDn�[mHB>rCc>@?Xh;Q�[b>@?dAZ^f^@A lB^@A;CIAZQ>rh]>NER[mQ�KLAZ>N?B[OBC0'<N�A+� [mQXOW/ hbC
N � NY>@A+�r?BQBE ` HBA CFAZAZK C5>@[YJ A_EMQXCFH1��� EMAZQ�>NURnoERQq�A;CF>NERekh]>@ADOPn�AZ>9/XCI[bKLA�HXCFA STHdU >NA+� ?dQBEG`�HBA
K�hZn_JXA ST[bHBQXO�' � ?BER^aOW/1A�= h]QXOQN � N K�hZnfK�h;>D�r?<� A URUdO�HBA(>@[_>N?BAcCFEMKLERU h]^ OBh;>rh_CF>N^@H8�C-
>@Hd^@AM/XCIERQ8� A_>N?BAZnLHXCIA�hoCF>N^@ERQdeP[;StCFnKPJX[mU2ST[b^�hV�r?B^@[mKL[�CI[bKLAc[b^�hoi [bUMEGCF? A95lB^@A;CNCFEM[bQE/
^@ADCFlXA+� >NERq�AZUMnM/b>@[o^@A lB^@A;CIAZQ>(hoCF[bUMHB>@EM[bQE'

 ERQ h]URUMnM/"[ h;K*h]U CF[�ERQ>@A ^@A;CI>@A;OPEMQL>@ADCF>@EMQBeQA�=%lXh]^ah]KLAZ>NAZ^rC 
�A>a A+� >rC [mQ]�� i7C>'t=fC�[
^@A q�EMA9� A;O�/Z>@?BAZ^NA(h;^@A(K�h;Q�n�4ERQ OBC [;S*Af=�l h]^rh;KLAZ>NAZ^rCW�(?BE!� ? K�hZnfJXA(ERQ � HBAZQ>@EGh;U�[bQ�>N?BA
lXAZ^FST[m^@K�h;Q8� AM'R [m^#A95dh]KLlBUMAM/ � NLZts � Rbv � ^@AZlX[m^@>@ADO >N?Xh]>\CF[mKLA7CIl A�� EGh;UblXh;^rh]KYAZ>@AZ^aCW� [mKV-
JBEMQXh]>NER[bQ C K�hZnoJXA A0a2A�� >@EMq�AfERQXOAZlXAZQXO�AZQ>@UMnP[;S7lB^N[bJBUMAZK�C>'F[9Q�>@?dA l h]lXAZ^9/X>@?dAZn�CF[mURq�A;O
lB^N[bJBUMAZK�C EMQ8� URH O�ERQBe � AGO@[bQBe 
 C ld^@[bJdURAZK�C � Ac[bU Rbv � /#>N^rhZq�AZURUMERQBe C@h]UMA;CFlXAZ^aCF[mQ�ld^@[bJdURAZK�C0/
HBQXOAZ^fqmh]^NER[bH CX� [bKoJBERQXh;>@EM[bQXC([]S:Af="l h]^rh;KLAZ>NAZ^rCchbC_CF?d[K�(Q0ERQ � h]JdURA�.1' w 'TB["� HXCFEMQBe
[bQ�[mQ1- URERQdAohDq�A ^rh]emA�lXAZ^FST[m^@K�h;Q8� AM/B>N?BAZn�^NAZlX[b^N>@A;O�CI[bKLA ERQ>@AZ^NA;CF>NERQBeo^@A;CIHBUR>aC>'`B[b^�A95 -
h]KYlBURAM/;>@?dAZn ST[mHBQXOoh CI>@^N[bQBe_ERQ>@A ^rh�� >@ER[mQoh]KL[mQBeflX[bldHBUGh;>@ER[mQ1- CFE&% AM/"� ^@[kC@CF[;q�AZ^ -9^ah]>NAch]QXO
KoHB>rh;>@ER[mQ1- ^rh]>NA��Tl�� K��D/E�(?BEMURAo>@?BA ^@A#�(hbC_QB[�^NAZUGh;>@EM[bQ ST[mHBQXO JXAZ> � A AZQ ld^@[bJdURAZK�C�h]QXO
l�� K(' � ?HXC>/X>@?dAZn�CFHdebebADCF>@ADO�>@?Xh;>fh�^@AZU h]>NER[bQ h;KL[bQBeol�� K KLEMeb?> JXA�EMQXO�AZlXAZQ O�AZQ>([]S
lB^N[bJBUMAZK�C>'*I [+�tAZq�AZ^9/khbC(h]UM^@A;hmO�noKLAZQ>@ER[mQBA;O_ERQL>N?BAflB^NAZq�EM[bHXC7CIA+� >@EM[bQE/[bQ1- UREMQBAcl A ^FST[b^ -
K�h;Q8� AfK�hZnoQB[b>�J A�hPCIAZ^@EM[bHXC(KLA;hmCFHB^NA ST[b^:� [mQXCFE O�AZ^@EMQBeo>@?BAPA�= lXh;^rh;KLAZ>@A ^rC A>a A+� >aC>'
, AZq�A ^@>@?dAZURA;CNC>/;>@?BA ^@AcKLERem?�> JXA_CI[bKLA�CFHdl A ^@ER[m^?� [mKPJdERQXh;>@ER[mQXC [;S lXh]^ah]KLAZ>NAZ^rC ERQ �� i7C0'
I AZQ�� AM/L[ JXAZUMERAZq�A_CIH8�r? A�=%lXh;^rh]KYAZ>@AZ^aC5EMQ�q�A;CI>@EMe�h]>NER[mQLK�hZnPJXA_qmh]UMHXh]JBUMAfST[b^:�� i7C>'

[9Q�� [bQ8� UMHXCFEM[bQE/BKon�^@ADCFA;h;^D�r? EMQ�>NAZ^@ADCF>rC��Zh]Q�JXA�CIHBKLK�h;^@E CFA;O�hmC ST[mURUR[+�cC0'
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� 
9�'��� 3 � C � Af=%lXh;^rh;KLAZ>@A ^rC5EMQ�q�ADCF>@EMe�h;>@A;OPJn � NLZts � Rbv �
� ^N[�C@CI[;q�AZ^ ^ah]>@A e1' e w /�e1' uZw /%e"' . w /�e1' 1 w /%e"' M w / e"' wmw /%e1'/I w / e"' L w /%e1' Rbw /�e1' vbw
KoHB>rh;>@EM[bQL^ah]>@A e1' e e u / e"' ee .1/�e1'/ee w / e"' e u /�e1' e .1/%e"' e w / e"' u
lX[blBHdUGh]>NER[mQ�CFE\%ZA u e1/�.e"/%1e"/ w e1/ u ee"/ . ee
� ^@[kC@CI[]q�A ^(l [mERQ>rC [bQBA l [mERQ>9/B> � [�lX[mERQ>rC

� [9Qq�A;CF>NERe�h;>@EMQBePAf= lXh]^ah]KLAZ>NAZ^rC >@[�VXQXOo[bHB>tE S >@?dAZ^@A�h]^NA_CF[mKLAfCIlXA+� EGh;U�� [bKoJBERQ h�-
>NER[bQ C��(?BE3�r? h]^@A_A>a A+� >@ERq�A�>@[#�� i7C(ERQXO�A l A QXO�AZQ>([]SjCFlXA+� EWV��flB^@[mJBURA K�C

� Z7[mKLlXh]^NERQBe A�="lXAZ^FST[m^@K�h;Q8� A`�(ER>N?�[b>N?BAZ^_h;URem[b^@EM>@?BK C JXhmCFA;O�[mQ�>@?BA�CF>ah]QXOBh;^rO
lB^N[bJBUMAZK�C

� Z7[mKLlXh]^NERQBe�O�E a2A ^@AZQ>�A�=fC l A ^FST[b^NK�h]Q�� A��(EM>@?�ADh��r?�[b>N?BAZ^ ST^N[bK >@?BAtl A ^rCFlXA+� >@ERq�A
[;S�N � NYHXC@h;ebA
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 ! � $
=fCfKLAZQ>@EM[bQBADO ERQ0lB^NAZq�EM[bHXC`�r?Xh]ld>@AZ^aC>/ CI[bKLA�l hbCF> ^@A;CIA;h]^ � ?dAZ^rCf?XhZq�AoCF>NHXO�EMA;O�qmh;^@ER[mHXC
QB[mQ1-9E O�AZQ>@E!�Zh]U S h$� ERUMER>InLU hDn�[mHB>_lB^@[mJBURA K�CX���� i7CC� ' � ?dA ST[mURUR[+�(EMQBe � h]JBUMA�1"' u CF?B[+�cC h
URE CF>([;S7CI[bKLAf[;S7>@?dA;CFA_ERQ�� URHXOERQBe ERQ�ST[m^@K�h;>@ER[mQ�h]JX[mHB>f>@?dA ld^@[bJdURAZK�C0'

=fC�CI?B[+�(Q�EMQ&>@?BAY>rh]JdURAM/ > � [ []S CFE\5&h;HB>@?B[m^rC�HXCFADO AcAZQBAZ>NE3�L= UMeb[m^@ER>N?BK�C<� A�=fCC� /
h]Qd[b>@?dAZ^f> � [o^@AZUMERA;Oo[bQ N�EMKPHBU h]>NA;OL= QBQdA;h]UMERQBe � N=X�D/ h]Q O >@?dA�[b>N?BAZ^c> � [oHXCFA;O�`�HXhmCFE_-
, A9�(>N[bQ �	�:,X�(KYAZ>@?B[OdCB�(?BAZ^NA�>@?BA�KLEMQBERK�HdK >@^ah����P� [�CI>X� hbC_CF[mHBeb?>_HBQXO�A ^�CI[bKLA
� [mQXCF>N^rh]EMQ�>aC5emERq�AZQ�Jn�A;`�HXh]>NER[bQ C>' � AZe�h;^rO�EMQBe�^NAZlB^@ADCFAZQ>rh;>@ER[mQP[;S#S h�� EMUREM>@ERADC>/mCFURE!� ERQde >N^@AZA
CF>N^@H8� >@HB^NA;C<�HN � NCC�Y� A ^@A�HXCIA;O�EMQ�>@?BA�KYAZ>@?B[OdC [b^NERAZQ>@A;O ST[m^<N= h;QXO A�=fC>@E�(?BA ^@A;hmC
> � [
�:,%h;lBlB^@[kh��r?BA;C HXCIA;O � ER^ � URA0-9>N[K- ^@A+� >ah]QBemURAc^@AZld^@A;CIAZQ�>ah]>NER[bQ CB�HZ7>N[ � CC� /L�(?BAZ^@A_A;h$� ?
S h�� ERUREM>In�E CPVX^rCI>�hmC@CIHBKLA;O hbC�h � ER^D� URA�[;S�^NA;` HdER^@ADO h]^@ADh�h]Q O >N?BAZQ >@^rh;QXC ST[m^@KLADO >N[
^@A�� >rh;QBebHBU h]^cCI?Xh]lXAM'(=cQXOW/�>N?BA_Q�HdKPJXAZ^t[]S S h�� EMURER>NERA;C qmh]^NERA;OPST^N[bK VXq�Af>N[P>N?BER^N>Fn '

= UR>N?B[bHdeb?�CI[bKLA(^NA;CFA;h;^D�r?P^NA;CFHdUR>rCJ�tAZ^@A:� [bKYlXh]^NA;O<�(ER>N?L[b>N?BAZ^7^@A;CIA;h]^ � ?dA;C [b^ [m>@?BA ^
h]UMeb[m^@ER>N?BK�C EMKLlBUMAZKPA Q�>@A;OLJn�A;h$� ?0h;HB>@?B[m^9/ >@?BAZ^NA�?XhZq�A�JXAZAZQ0QB[]� [mKLKL[bQ�lB^N[bJBUMAZK�C
ST[b^ h]URU#[;St>@?BAZK CI[PS h]^6' � ?dAZ^@A ST[m^@AM/XER>�CFA AZK�C >@[oJXAoO�E_��� HBUM> >N[�C@hZn �(?BE3�r?�h;URem[b^@EM>@?BK
EGCLJXAZ>N>@AZ^6'
N�[L/fEMQ [b^aO�AZ^�>@[ � [mKLlXh]^NA�>N?BA;CFA h]UMeb[m^@ER>N?BK�C 
5lXAZ^IST[b^@K h]Q8� A(�(EM>@? A�=fC0/
[�O�A+� EGO�A;O�>@[&EMKLlBUMAZKPA Q> VBST>NAZAZQ�ld^@[bJdURAZK�C<�(?dE3�r? h]^NA�K�h;^ 4�A;O�hmC���ERQ � h]JdURA01"' u '
) A+�Zh;HXCFAc>@?dAcC@h]KYAfh;UReb[m^@EM>@?BK�C []S � Z�I�g � vu � h;QXO � � h]K v .bh � �(ERUMUBJXAfERKYlBURAZKoAZQ�>NA;O_hbC
>@?dAPlXh;^@>_[]S KPn �t[b^ 47� >N?BEGC��(ERUMU JXALOA;C � ^NERJXA;O�EMQ�>@?BAoQBA95>`�r?Xh]lB>NAZ^>� /#h�� [bKLlXh;^@E CF[bQ
JXAZ> � AZA QL>@?BAPA�=fC(HXCFADO EMQ�>@?BE C >@?BA;CIEGC(h;QXO A;h;^@UMERAZ^t^@A;CIHBUR>aC��(ERURU JXA lX[kC@CFEMJBURA '

1e
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� 
9�'��� W � # � = UMEGCI>([]S\lB^@[mJBURAZK C�� [mQ8� AZ^NQBERQBe�Qd[bQ1- EGO�A Q�>NE3�Zh;UE�� i7C

h]UMeb[K- ^NAZlB^@A0- S h$� ERUMER>In lB^N[bJBUMAZK � [bKLl h]^@ADO ld^@[bJdURAZK
^@EM>@?BK CIAZQ�>ah]>NER[bQ Q�HBKoJXAZ^ CI[bHB^ � A;C �(ER>@? EMQXO�A95

� ��� � v�u � N= N � N umu � �
� � vu � - � u
umu � �
� � vu � - �9.
u I � Z�Ifg � vu � � Z�Ifg � v�u � �91
. e � Z�Ifg � vu � � Z�Ifg � v�u � ��M

� Z�I�g � vu � A�= N � N u I � Z�Ifg � vu � N= �91
. e � Z�Ifg � vu � N= ��M

� � � vu � �:, Z7>N[ � w � � � v�u � - � w
I � � � v�u � - �9I
L � � � v�u � - �%L
R � � � v�u � - � R
u . � � � v�u � - � v
u w � � � v�u � - � u e
. e � � � v�u � - � ubu
1 e � � � v�u � - � u .

� � h]K v .bh � A�= N � N u . � � h;K v .mh � / � � h]K v .]J � IXZ
u w � � h;K v .mh � / � � h]K v .]J � IXZ
. e � � h;K v .mh � / � � h]K v .]J � IXZ � u 1
1 e � � h;K v .mh � / � � h]K v .]J � IXZ � u M
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@number
20

@traffic
0  0  5  0  5  2 10  3  1  5  5  5  0  0  5  4  4  0  0  1
0  0  3 10  5  1  5  1  2  4  2  5  0 10 10  3  0  5 10  5
5  3  0  2  0  5  2  4  4  5  0  0  0  5  1  0  0  5  0  0
0 10  2  0  1  0  5  2  1  0 10  2  2  0  2  1  5  2  5  5
5  5  0  1  0  5  6  5  2  5  2  0  5  1  1  1  5  2  5  1
2  1  5  0  5  0  5  2  1  6  0  0 10  0  2  0  1  0  1  5

10  5  2  5  6  5  0  0  0  0  5 10  2  2  5  1  2  1  0 10
3  1  4  2  5  2  0  0  1  1 10 10  2  0 10  2  5  2  2 10
1  2  4  1  2  1  0  1  0  2  0  3  5  5  0  5  0  0  0  2
5  4  5  0  5  6  0  1  2  0  5  5  0  5  1  0  0  5  5  2
5  2  0 10  2  0  5 10  0  5  0  5  2  5  1 10  0  2  2  5
5  5  0  2  0  0 10 10  3  5  5  0  2 10  5  0  1  1  2  5
0  0  0  2  5 10  2  2  5  0  2  2  0  2  2  1  0  0  0  5
0 10  5  0  1  0  2  0  5  5  5 10  2  0  5  5  1  5  5  0
5 10  1  2  1  2  5 10  0  1  1  5  2  5  0  3  0  5 10 10
4  3  0  1  1  0  1  2  5  0 10  0  1  5  3  0  0  0  2  0
4  0  0  5  5  1  2  5  0  0  0  1  0  1  0  0  0  5  2  0
0  5  5  2  2  0  1  2  0  5  2  1  0  5  5  0  5  0  1  1
0 10  0  5  5  1  0  2  0  5  2  2  0  5 10  2  2  1  0  6
1  5  0  5  1  5 10 10  2  2  5  5  5  0 10  0  0  1  6  0

@area
100
80
50
60
120
40
20
40
150
120
50
10
20
30
50
20
40
20
80
100

@aspect
0.7 1 free
1 1 free
0.7 1.3 free
0.5 0.8 free
0.9 1 free
0.6 1 free
0.7 1.4 free
1 1 free
0.8 1.1 free
0.5 1.5 free
0.7 1.1 free
0.8 1.2 free
0.95 1.5 free
0.75 1.25 free
0.9 1.1 free
0.8 1.5 free
0.4 1.4 free
0.9 1.9 free
1 1 free
0.95 1.15 free

@distance_measure
manhattan

@eval_method
TxDx2plus100xASP_ratio

@room
0 0 40 35
@objects
4
0 0 10 5
30 30 40 35
0 30 10 35
20 20 30 25
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$L| _YX&Sy_7azS7SyiRb&}7]�aW]��ATZ?RUoX ~ "C�21 �q� (48':K; "

�@W!YHby^��>b!^'s b 8 b!^']<b!] � iRX^]7$�|?_.X&Sg_,SyiRb&},S _.irTl_,_YiRXx[FXZTl]rSQbluQncVYbts8prS�T&VYXo `aJI<X�VYX^]k_ /
pRV.bt_YXZef_YX! x_g| _YX&Sy_hS�T&VYX Sgbt[\X^_Yao[FX&S�sMSgX! x_Yb 4 ]Rb&}�}7iRazehi�S.Tl[FpRUoX " Sr[FX&T&]�azSASgaont]Ra �{e^T&]`_.U �
 `aJI<X�VYX^]k_$u�VYbc[ Tl]Rbc_YiRX�VK"7��]8UWa 4 X,btVl `aW]MTlV �j_y|?_.X&Sg_OS / _Yi8X�p8VYbt_.X&ef_.X! F_g| _YX&Sy_hS,e^TlU�efsRUzT&_YXx_g|
SYe~btVYXZS ?A�je~bt[ ?RaW]Rao]Rn�Sy_hT&]+ RTlVl n `XU&`a�Tl_Yaobt]jblu�TlUoU�ntV.btsRprSwTtS)u�btUoUWb&},S<"�1 �q� (48':<;
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�7_$_YiMTl_ / !$# 4�� <��� � - > azS$srSyX! F_Yb  `X6�r]8X�_.iRXo `X^ncVYX^X#b&u�u�VYX�X! `bt[ "
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�?](T>  kaW_Yaobt](_Ybx_Yi8X ���5prT&VhTl[\X^_YX^VOS:aW]'&dX&Sy_YaWn�Tl_.X! ?��=1 h ( � * C 8>; / _.iRVYX�X7_��kprX&S�bluLSgX^UoX&e�|
_Yaobt]�[FX�_YiRb' RS TlVYX,T.  `X! �u�bcV�[��#aW]'&dX&Sg_.aWn�Tl_Yaobt]j"A�ATZ?RUoX ~ " } SyiRb&},S:_Yi8X0�0�5pMTlVhT&[FX^_.X^VhS
}7iRa�e�i ��srSgXy HaW]j[���aW]'&dX&Sg_.aWn�Tl_Yaobt]j"

�$iRX(_hTZ?8UWX�aW]MefUWs+ kX&S :K, � � � ~ � , � � 4 �5� ,Z} &cTlVYa�Tl_.aWbt]MS�b&u0����prT&VhTl[\X^_YX^VOS<"
�$iRX^V.Xfu�btV.X / a u�}DXxaW]'&dX&Sg_.aWndT&_YX#XZTtehi�e~bt[ ?RaW]rT&_Yaobt]F_.X^]j_YaW[\X&S / } D5� ~ � ��X 5 prX^VYao[FX^]k_hSQTlV.X
VYX 0 sRaoVYX! �u�btV �8u�_YX^X^] $ ! gQS<"XL a " XN" } D5� ~ �5� 4 �5� ,Z} � : � � : D 2 3 b&}$XU&dX^V / _Yi8azS)]ksR[ ?rX^V
azS7Syb�U�TlV.ntX�_.irTl_!�)sMSgX! jT�iRaWUoUv| efUWao[G?RaW]Rnxao]A&dX&Sy_YaondTl_.aWbc]jSg_"�kUWX#VOTl_Yi8X^V�_.irTl] T�u�s8UWU<ao]A&dXZS |
_YaondT&_YaWbc]�Sg_"�`UoXN"��$i8X�p8VYbkefX! ksRVYXxblu iRaoUWUv| efUoaW[G?Rao]Rn#aW]'&dX&Sy_YaWn�Tl_.aWbt]\azS7Sgi8bl}7]jao]��ATZ?8UWX ~ " D
�?]�_.iRazS�i8aWUWU |ye~UWaW[G?8aW]Rn�ao]A&dX&Sy_YaondTl_.aWbc] / bt]8U#���5�`L 4 :U, � � � ~ � , � � 2@&cTlVYa�Tl_.aWbt]MS�}7aoUWU

?rX�aW]'&dX&Sg_.aWn�Tl_YXy #",¡$X&e^TlsMSgX�_Yi8azS7]`sR[ ?rX^V7azSwTZ?rbtsR_ : ��bluD_.iRX�u�sRUWU�ao]A&dXZSg_YaondT&_YaWbc] / _YiRa�S
iRaoUWUv| efUoaW[G?Rao]Rn�ao]A&dXZSg_YaondT&_YaWbc]�aont]RbcVYX&SQ[FbdSy_$b&uA_YiRXxSyprTte~X#blu ����prT&VhT&[FX^_YX�VhS &cTlVYa�Tl_.aWbt] "
�$iRX^V.Xfu�btV.X / _.iRX.�r]MTlU7SyX^_�b&u,prTlVOTl[FX�_YX^VOS�ehiRb�SgX^]�a�S#p�bc_YX^]k_Ya�TlUoU#� T�UWbke�TlUQbtpR_.aW[(sR[ ao]
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�4d���&f^���� � � �$iRXxpRVYbkefXy `sRVYXxb&uDTq$�|?_.X&Sg_

hd_YX^p : = e^TlU�efsRUzT&_YXx_Ybc_hT&UASgsR[�b&uDS 0dsrT&VYX&S]L + + � 2
+ + � 4 � < � - � ��� � ��}7iRX^VYX,< 4 S.efbtV.X�b&uQX&Tce�ijb>?MSgX^Vk&tT&_Yaobt]

hd_YX^p , = e^TlU�efsRUzT&_YXJSgs8[�blu�S 0dsrTlV.X&S�?�X�_g}DX^X^]FncVYbcsRprS�L + +���2
+ + � 4

� ��� ��� �� � � � ��� � � �� � �����	�
� ����
 � �� 
 - � ��� � ��}7iRX^VYX

� < � 4 SysR[�b&uQS.efbtV.X&S ao]jntVYbcsRp �> 4 ]ksR[ ?rX^VQbluQncVYbts8prS
� � 4 ]ksR[q?rX^VDblu�SYefbcVYX&S7aW]\ntVYbcsRp �

hd_YX^p%� = b>?R_OTlaW] SgsR[�bluDS 0 srT&VYX&S$}7ao_YiRao]jntVYbcsRprS�L +�+ 	 2
+ + 	 4 +�+ � - + +��

hd_YX^p } = b>?R_OTlaW]�_YiRXo `X�ntVYX�X&S$blu�u�V.X^X! `bc[ ?rX^_y}DX^X^]jntV.btsRprS�L$!�# � 2DTl]+ j}7aW_Yi8aW]FncVYbts8prS�L$!�# 	.2!$# � 4 > - :!$# 	 4 � - >
hd_YX^p2D = e^TlU�efsRUzT&_YXo$L| SYefbcVYXJTtS7_Yi8X�VOTl_.aWb�blu�_YiRXx[FX&T&]jS 0dsrT&VYX&S ?rX^_y}$X�X^]jntVYbcsRprSL?S��k[ ?�bcUWa�SgX! q? � �	+ � 2DT&]+ H}7ao_YiRao]jntVYbcsRprS�L?S"�`[ ?rbtUWa�SgX! ?�� ��+
	.2

= 4���������� 4 ��� �������������� ����� �
hd_YX^p ~ = b>?R_OTlaW]�_YiRXJefV.aW_.aze^T&U��L| SYefbcVYX>=2	0/ � � bc] !$# � T&]�� !$# 	�Tl]��

bt]�_.iRXJefVYao_YX^V.aWbc]FbluDSyaWnc]Ra �{e�Tl]refX
hd_YX^p � = avu�= 3 - = 	0/ � � btV�=2	0/ � � 3 = / _Yi8X�[\X&Tl]rSQblu ntV.btsRprSwe^Tl]! rX

SYTla"�H_.b# �X$�`a&%{X^V.X^]k_�'
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��������� ������������prT&VhTl[\X^_YX^VOS$_Yb# rX�ao]! dXZSg_YaondT&_YX��

"�#%$ �'&)( "+* �!( "�#,*.- �0/1�023�4(5�'/5&
e~VYbdS.Sgb5 dX^V7VOTl_YX 6 / 6 '76�8 / 6 '�9:8 / 6 '7;�8 / 6 '7<�8 / 6 '>=?8 / 6 '78�8 / 6 ' � 8 / 6 'A@B8 /

6 ' � 8 / 6 'DC�8 / 9
[(sR_OTl_Yaobt]FVOTl_.X�E 6 'D6	6!9 / 6 'D6�6	; / 6 '76�6�8 / 6 '76!9 / 6 '76�; / 6 'D6�8 / 6 'F9
prbcpRsRUzT&_Yaobt]�Sya�G^X 9H6 / ;	6 / <�6 / 8	6 / 9H6	6 / ;�6	6
e~VYbdS.Sgb5 dX^V7prbtao]`_OS bt]RXxprbtao]`_ / _g}Db�prbtaW]k_hS
SyX^UWXZef_Yaobt]F[FX�_YiRb �RS VhTl] 4W/ _.btsRV.]rTl[FX�]`_ / [Fb �`aJIrX���_.btsRV.]rTl[\X^]`_L _YbcsRVY]MTl[FX^]k_7Sya�G^XLKM8ON
�4PQ2R2RP #S- �0/1�023�4(5�'/5&
V.X^pRV.b �`sref_.aWbt]�[FX^_.iRb � ntX^]RX�VhTl_.aWbc]`|  MTtSgX��
]ksR[  rX^V$b&u�prbtp8sRUzT&_YaWbc]rS 9
[�T 5 ]`sR[  rX^V$b&u�ncX^]RX^VOTl_.aWbt]MS 9H6�6

E �?]�_Yi8XF�ATl[ T&]��UT�V�T&UWntbcVYao_YiR[jS / _Yi8XFefbc]! dX�]`_.aWbt]MTlUA[�sR_OTl_.aWbt]�}7aWUoU�bke^efsRVwbt]�X&Tce�i
TlUoUWX^UoXx}7aW_Yi�_.iRX�pRV.b  rT� RaWUoaW_"�Fblu [�s8_hTl_.aWbc]HVOTl_.X ' �?]�_YiRXXWQX&TjTlUWncbtV.aW_Yi8[ / bt]RX�b&u7_.iRVYX^X
_"�`prX&S$b&uQ[(sR_hT&_YaWbc]rS$SyiRb&}7]�ao]��AT  8UWXL8 'F9#azS7Tlp8pRUWaoX��F}7aW_Yij_.iRXxpRVYb  rT  RaoUWao_�� '
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����������� � � �$�$i8X�pRV.bkefX��`sRV.XxbluQiRaoUWU |yefUoaW[# Ra ]Rnxao]! dX&Sy_YaondTl_.aWbc]
� _.X^p 9 = ������� (
	�� " ���� � � � �� % % � � ( "

� e~bt[  RaW]rT&_Yaobt](blu ����prTlVOTl[FX�_YX^VOS)_Yb  rXxaW]' dX&Sg_.aWndT&_YX��
azS7SgX�UWX&ef_.X��FT&V  Rao_YVhT&VYaoU#� '�WDTlUWU�_.iRX^[ �kXfu TlsRUo_$prT&VhT&[FX^_YX�VhS '

� _.X^p ; = ���� %0% � 1 ����� � ����� 1 � % � ����� � �����
�Lb Ir]��F_Yi8X  rX&Sy_#e~VYbdS.Sgb5 dX^V7VOTl_YXJT&[Fbt]Rn�_y}DX^U� dXwTlUo_YX^V.]rTl_.a� dX&SDSgiRb&}7]
aW]��:T� RUWX � '>= / �kb�_.X^]jX 5 prX^V.aW[FX�]`_OSLu�btV,X&TtehijT&UW_YX�VY]rT&_Ya� dX '
� _D_YirT&_�_.aW[FX / SgX^_,_YiRXxbc_YiRX^V ����prT&VhTl[\X^_YX^VOS$TcS _.iRX��`Xfu Tls8UW_�'
WQiRbdbdSyX�_Yi8X  rX&Sy_#e~VYbdS.Sgb5 dX^V7VOTl_YXJT&[Fbt]Rn�_.iRXJTlUo_YX^V.]rTl_.a� dX&S  ��jSyX^X^ao]Rn
_YiRX  rX&Sg_7ao]��`aF `a"�`srTlU{prX^Vgu�bcVY[jT&]refX / Tl]��jVYX^n�TlV �jaW_ TtS7_YiRXx]RX^} �`Xfu T&sRUW_
prTlVOTl[FX^_.X^V$b&uQe~VYbdS.Sgb5 dX^V7VOTl_YX '

� _.X^p < = �.(
� � � �������� � ����� 1 � % � ����� � �����
T�X&efa"�`X#_Yi8X  rX&Sy_�[(sR_OTl_Yaobt]FVOTl_.X�u�V.bt[ SyXH dX^]jT&UW_.X^VY]rT&_YaF dX&S)ao]�SyaW[FaoUzT&V
}7T �F_Yb � _YX^p ; / Tl]���V.X^ndT&V �jaW_,TtS7_Yi8X�]8X^} �kXfu TlsRUo_7prTlVOTl[FX�_YX^VDblu
[�sR_OTl_.aWbt]\VhTl_.X '

� _.X^p = = ���� %0% � 1 �� " ����� � % ��� 1 � % � ����� � �����
T�X&efa"�`X#_Yi8X  rX&Sy_�]ksR[  rX^VQbluDefV.bdS.Sgb5 dX^V$prbcaW]k_hS$u�VYbt[�_g}Db(TlUo_YX^V.]rTl_.a� dX&S
aW]�Sgao[FaWU�TlVQ}7T �F_.b � _YX^p ; / T&]��FVYX^n�TlV �jaW_,TcS _.iRXx]RX^} �`Xfu Tls8UW_
prTlVOTl[FX^_.X^V$b&u�_.iRXx]`s8[  rX^VDblu�efVYb�SYSgb5 dX^V7prbcaW]k_hS '

� _.X^p 8 = % � 	 ��� � ����� � � � � �!�"��� 1 � % � ����� � �����
T�X&efa"�`X#_Yi8X  rX&Sy_#SyX^UWXZef_Yaobt]F[FX�_YiRb ��u�V.bt[�_.iRVYX�X�T&UW_.X^VY]rT&_YaF dX&S)ao]
SgaW[\aWUzT&VQ}7T �F_Yb � _YX^p ; / Tl]��HVYX�ndTlV �FaW_,TtS7_Yi8X�]8X^} �kXfu TlsRUo_
prTlVOTl[FX^_.X^V$b&u�_.iRXJSgX^UoX&ef_.aWbt]\[FX^_Yi8b � '

� _.X^p �1= " � " (�	 � � ����� % � * �#��� 1 � % � ����� � �����
T�X&efa"�`X#_Yi8X  rX&Sy_�prbcpRsRUzT&_Yaobt]�Sya�G^X,u�VYbt[ Sga 5 TlUW_.X^VY]MTl_YaF dX&S)ao]
SgaW[\aWUzT&VQ}7T �F_Yb � _YX^p ; / Tl]��HVYX�ndTlV �FaW_,TtS7_Yi8X�]8X^} �kXfu TlsRUo_
prTlVOTl[FX^_.X^V$b&u�_.iRXxprbtpRsRU�Tl_.aWbt] Sya�G^X '

� _.X^p @ = # �$� 	 �� % (
	�� %
% X^n�TlV ��_.iRX Ir]rT&U�SyX^_7blu �`Xfu T&sRUW_7prT&VhT&[FX^_YX�VhS7TtS7_Yi8X  rX&Sy_
� ��prT&VhT&[FX^_YX�VhS '
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��������� ��� ���7�$i8X  rX&Sy_ ����prT&VhTl[\X^_YX^VOSRL�_YiRX WQX&T(TlUontbtV.aW_.iR[ N

pRVYb  RUWX^[ prbcpRsRUzT&_Yaobt] SgX^UoX&ef_.aWbt] efV.bdSYSyb5 dX^V [�sR_OTl_.aWbt]
Sga�G�X [FX^_.iRb � VOTl_.X VhTl_.X

V#X&T�C'9�| 9�9 ;	6�6 _.]Q8 6 'DC�8 6 '�9
V�XZT�C!9h| 9	9^T ;	6�6 _.[ 8 9 'D6�6 6 '�9
V#X&T�C'9�| 9 � ;	6�6 VhTl] 4 6 'A@58 6 'D6�6	8
V#X&T�C'9�| ;�6 ;	6�6 _.]Q8 6 'DC�8 6 '76�8
��� C!9h|�8 ;	6�6 _.[ 8 6 'D;�8 6 '�9
��� C!9h| � ;	6�6 VhTl] 4 6 ' � 8 6 '�9
��� C!9h| @ ;	6�6 VhTl] 4 6 'D<�8 6 '�9
��� C!9h| � ;	6�6 _.]Q8 6 ' � 8 6 '�9
��� C!9h| 9:; ;	6�6 VhTl] 4 6 'DC�8 6 '�9
��� C!9h| 9:8 ;	6�6 _.]Q8 6 'D8�8 6 '�9
��� C!9h|�;	6 ;	6�6 _.[ 8 6 'A@58 6 '�9
��� C!9h|�<	6 ;	6�6 VhTl] 4 6 'A@58 6 '76�8
�ATl[ C	;Z| ;�6tT ;	6�6 _.[ 8 6 '>=48 6 'D6�6'9
�ATl[ C	;Z| <�6tT ;	6�6 _.[ 8 6 'DC�8 6 'D6�6'9
� WQX&T�C'9�| 9H6 ;	6�6 VhTl] 4 6 'D6�8 6 '�9

¡$X&e^TlsMSgX#_.iRX WQX&T�T&UWncbtVYao_YiR[�srSgX&S,SgprX&e~azTlU�efVYb�SYSyb1 dX�V7[FX^_Yi8b �RS / _YiRX
ao]! dX&Sy_YaondTl_.aWbc]�u�btV7_.iRXx]`sR[  rX^V$b&uQe~VYbdS.Sgb5 dX^V7prbtao]`_OS } TtS7]Rbt_ �kbt]RX '

_Yi8azS�SgpMTtefX '���XH dX^V._YiRX^UoX&SYS / �xsrSgX���iRaWUoUv| efUWao[# Ra ]Rnj[FX^_.iRb ��_Yb�SYTH dXj_YaW[\X ' � uwpRVYX&e~azSgX
VYXZSgsRUo_hS�T&VYX,]RX&efX&S.SYT&V � / u�s8VY_Yi8X^VQaW_YX�VhTl_.aWbc]rS:blu � _YX�prS�;�_Yb � aW]\�:T� RUWX � 'D8xefbcsRU �  rX �`bt]RX '
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� bcU� kaW]Rn�_.iRX�IRu�_.X^X^]jSy_hTl]��RTlV � �����QS7srSgao]Rn�_YiRXLWQX&T / �ATl[ T&]�� T V�T&UWncbtVYao_YiR[�S / ��b  `|
_hT&aW]RX���_YiRX  rX&Sg_ ���5prTlVOTl[FX�_YX^VOS�SgiRb&}7]Fao](�:T� RUWXZS � ' � _Yb � ' �1/ }7iRa�e�i(T&VYX,SysR[F[jT&VYazSyX��
aW]��AT  RUoX � 'DC ' �?]�_Yi8X�_OT  RUoX / _YiRX�]ksR[  �X�V�ao]�X&Tce�i SyUWbc_�Sy_hT&]��RS�u�bcVxiRb&} [jTl] �j_YaW[\X&S
_Yi8X�nca� dX^]\prTlVOTl[FX^_.X^V$UoX��F_Yb(_YiRX  rX&Sy_,SgbtUosR_Yaobt]�srSgao]Rn�_YiRXxnca� dX^]�TlUontbcVYaW_.iR[ '

�RVYbt[ �AT  8UWX � 'DC / }DXFe^T&]�e~bt]refUos��`X\TtS#u�btUWUob&},S ' �wSwu�bcVJefVYb�SYSgb5 dX^VxVOTl_YXZS�T&]���_.iRX
]ksR[  rX^VDbluDe~VYbdS.Sgb5 dX^V,prbtaW]k_hS / ]RbFprT&VY_.azefsRU�TlV  cTlUosRX�SyiRb&},S�bts8_hSg_OTl]��kaW]RnFprX^Vyu�btV.[jTl]re~X '
%7X^ndT&V �`ao]Rn�[(sR_hT&_Yaobt]�VhT&_YX&S / _.iRX  cT&UWsRXjT&VYbcsR]��S6 'D6!9([jT �  rXF[Fb�Sg_xSysRaW_OT  RUoX�u�btVx_.iRX
�ATl[��BT V�TlUontbcVYaW_.iR[jS / }7iRX^V.X&TtS#_Yi8X  cTlUosRX�blu 6 'F9FSgX�X^[jS7[FbtV.X(SgsRao_hT  8UWX�u�btVx_.iRX WQXZT
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���0� ��������� �D�$iRX  rX&Sy_ � ��prT&VhT&[FX^_YX�VhS]L _.iRXJ�:T&[ TlUontbcVYaW_.iR[ N

pRV.b  RUoX^[ prbcpRsRUzT&_Yaobt] efVYb�SYSyb1 dX�V SyX^UWXZef_Yaobt] efVYb�SYSgb5 dX^V [(sR_hT&_Yaobt]
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prbtao]`_OS�Tl]���SyX^UWXZef_Yaobt]x[FX^_.iRb �RS N / _.VhT �`aW_.aWbt]MTlU� cTlUosRX$bcV�[FX^_.iRb �RSATlV.X7ehiRbdSyX^](TtS �kXfu TlsRUo_�'
��b&}$X: dX^V / _.iRX  �XZSg_�prT&VhT&[FX^_YX�VhS���efbt[  Rao]rTl_.aWbt]#u�bcsR]���ao]�_.iRX$pRV.XH kaWbtsMSLX 5 prX^VYao[FX^]k_hSrTlV.X
TlU�Sgb(srSgX��\u�bcV ���#S7e~bt[FprT&VYa�Sgbt]j}7ao_Yijbt_.iRX^V,TlUontbcVYaW_.iR[jS�'



����� ������� �	� � � ���
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 ��� ���� � � C1=

��������� ��� ��� �7�$iRXJSyp�XZefaAI{e�Tl_Yaobt]jblu � �wS7efbt[FpMTlVYa�Sgbc]

��� * P%/ " (��23&�� �L�'����� ��2����
	������02 � ���	 � ��	 � �
pRVYb  RUWX�[jS = 9:8 � ���)S

e~VYbdS.Sgb5 dX^V7VOTl_YX = 6 ' � 8
efVYb�SYSyb1 dX�V7p�bcaW]k_hS = _y}Db
[(sR_hT&_Yaobt]FVOTl_YX = 6 ' � L u�bcV7_YiRX WQX&T(TlUontbtV.aW_.iR[ N

6 'D6	;ILzu�btV,_YiRXxbt_.iRX^V,T&UWntbcVYao_YiR[jS N
SyX^UWX&e~_YaWbc]F[FX^_.iRb � = VOTl] 4
prbtpRs8UzTl_.aWbc]�SgaFG^X = 9:6�6	6

VYX^pRV.b �`sref_.aWbc]�[FX^_.iRb � = ncX^]RX^VOTl_.aWbt]  rTtSyX��`L ����� N Tl]��
�,X^]8aW_YbcV�}7ao_Yij_y}7aW]jehiRaoU �`V.X^]tL ��� � N

[�T 5 ]ksR[  �X�V)b&uQntX�]RX^VhT&_Yaobt]rS = ;	6�6<Lzu�btV ����� N / 9H6	6�6�6	6tL u�btV ��� � NL�a ' X ':[jT 5 ]ksR[  rX^V$b&u�XH cT&UWsrT&_YaWbc]rS K ;�6	6�6	6�6ON
]ksR[  rX^VQb&uQprbtpRsRU�Tl_.aWbt]MS = 9

X 5 prX^VYao[FX^]k_hS = 9:6�_.aW[FXZS�u�btV7XZTtehi  cT&VYazT&_Yaobt]



����� ������� �	� � � ���
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��������� ��� ��� �7�$iRXJSyp�XZefaAI{e�Tl_Yaobt]jblu � �wS7efbt[FpMTlVYa�Sgbc]H}7ao_Yijbt_.iRX^V,T&UWntbcVYao_YiR[jS

��� * PQ/ " (  2R& � �L�!��� ����2����	���� ��2 � � �
	 � ��	 � �
TlndT&aW]rSy_ & " 2 � ���!(5� � � #�# �'��� " # * L��>V��4V C!9�� / � �:T&[ C�;� �� N
Tl]��
	 � ��& " 8�� �� (5P # 2R�4(��P � &�L�� ��� C'9�� / � � W W � C!9���N

pRV.b  RUoX^[jS = 9H8 �����QS
efVYb�SYSgb5 dX^VDVhT&_YX = 6 ' � 8�bcV � � % �e~VYbdS.Sgb5 dX^V7prbtao]`_OS = _g}Db�btV � � % �[�s8_hTl_.aWbc]FVhT&_YX = 6 ' � Lzu�btV,_YiRX WQX&T�T&UWncbtVYao_YiR[ N /

6 'D6	;ILzu�btV7_.iRXxbt_Yi8X^V#T&UWncbtVYao_YiR[�S N�bcV � � % �SgX^UoX&ef_.aWbt]\[FX^_Yi8b � = VhTl] 4 btV � � % �p�bcpRsRU�Tl_Yaobt] Sga�G�X = 8�6 / ;	6�6 / 9:6�6�6(btV � � % �VYX^p8VYb �`sre~_YaWbc]j[FX^_Yi8b � = ntX^]RX�VhTl_.aWbc]  MTtSgX��`L ncX^] N
��X�]RaW_.btV7}7aW_.i�SgaW]8ntUWXJehiRaWU"�<L bc]RX�NQbcV
��X�]RaW_.btV7}7aW_.ij_g}7ao]�e�iRaoU �`V.X^]ZL _y}$b'N

]`sR[  rX^V$b&u�prbcpRsRUzT&_Yaobt]rS = 9 / = / 9:6
[jT 5 ]ksR[  �X�V)b&uQXH cTlUosrTl_.aWbc]rS = TtS7}7aW_Yij]Rbc]`| � ��TlUontbtV.aW_.iR[jS

efbt[\prTlV.azSgbc]j[FX^_Yi8b � = _g| _YX&Sy_�L avu btV.aWncaW]rT&U�prTlprX^Vwefbt]k_hT&aW]rS$[�Tl] �FS.Tl[FpRUoX&S N
efbt[FpMTlVYa�Sgbc]FbluQ_.iRX  rX&Sg_,VYX&SysRUW_OS]L bc_YiRX^V.}7azSyX�N

� � % � Sy_hTl]��RS u�bcV�_.iRX  rX&Sg_ ��� pMTlVhT&[FX^_.X^VhSDSgiRb&}7]�ao]��:T� RUWX&S � ' �"/Q� 'A@ /Q� ' � T&]�� � '�9�9 '
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���0� ��� ��� � ���7�$i8X�SyprX&efaAI�e^Tl_.aWbt]jb&uQprbtpRsRU�Tl_.aWbt] SgaFG^X#aW]' dX&Sy_YaWn�Tl_.aWbt]

- P - � ���!( " P # & " 	 � � � � � � ��� � �������
T&UWntbcVYao_YiR[jS = WQX&T / �ATl[ / VxT �
p8VYb  8UWX^[jS = 9H8 �����QS

efV.bdSYSyb5 dX^V7VhT&_YX = 6 ' � 8
e~VYbdS.Sgb5 dX^V7prbtao]`_OS = _y}$b
[�s8_hTl_.aWbc]FVhT&_YX = 6 ' � Lzu�btV,_YiRX WQX&T�T&UWncbtVYao_YiR[ N

6 '76�;VL u�bcV�_.iRXxbt_Yi8X^V,TlUontbtV.aW_.iR[jS N
SgX^UoX&ef_.aWbt]\[FX^_Yi8b � = VhT&] 4

V.X^pRVYb �ksref_Yaobt]�[FX^_Yi8b � = ntX�]RX^VhT&_Yaobt]  MTtSgX��`L ncX^] N
_.iRXx]`s8[  rX^VQblu�ntX^]RX�VhTl_.aWbc]rS = =46	6�6 / 9H6	6�6 / ;�6	6L?Syb�_.irTl_,[jT 5 ]ksR[  �X�V)b&uQXH cTlUosrTl_.aWbc]rS K ;�6	6�6�6	6ON
_.iRXx]`sR[  rX^VQbluQprbcpRsRUzT&_Yaobt]rS = 9

X 5 prX^V.aW[FX�]`_OS = 9H6�_Yao[FX&S�u�btV7X&Tce�i  cTlV.azTl_.aWbc]

������� � ��� �$� �7�$iRXJSgprX&e~aAI{e^T&_Yaobt]jbluQV.X^pRV.b �`sref_.aWbt]�[FX^_.iRb �RS)ao]! dXZSg_YaondT&_YaWbc]

/5� - /5P � � ��( " P # 2R�4(� P � � * � # �'/5�!( " P # ����&H� � L ����� N
� � #�" (5PQ/ � " (� & " # * � � �  " � � L ��� � NDT&]��
� � #�" (5PQ/ � " (� ( � "�# �� " � � /5� # L ��� � N

TlUontbcVYaW_.iR[jS = WQXZT / �ATl[ / V�T �
pRV.b  RUoX^[jS = 9:8 � ���)S

efVYb�SYSyb1 dX�V7VhTl_.X = 6 ' � 8
efV.bdS.Sgb5 dX^V7prbtao]`_OS = _y}Db
[�sR_OTl_.aWbt]\VhTl_.X = 6 ' � Lzu�btV,_YiRX WQX&T�T&UWntbcVYao_YiR[ N

6 'D6	;0L u�btV,_Yi8X�bc_YiRX�V,TlUWncbtV.aW_Yi8[jS N
SgX^UoX&ef_Yaobt]F[\X^_YiRb � = VOTl] 4
prbcpRsRUzT&_Yaobt]�Sya�G^X = 9:6�6	6

_.iRXx]`sR[  rX^VQbluQncX^]RX^VOTl_.aWbt]MS = ;	6�6VL u�bcV ����� N / ;	6�6�6	6�6tL u�bcV ��� � N / 9:6�6�6	6�6tL u�bcV � � � NL�a ' X '�[jT 5 ]ksR[  rX^VQbluQXH cT&UWsrT&_YaWbc]rS�K ;	6�6	6�6�64N
_Yi8X�]ksR[  rX^VQbluQprbtp8sRUzT&_YaWbc]rS = 9

X 5 prX^V.aW[FX^]k_hS = 9:6�_.aW[FXZS u�bcV7X&Ttehi  cTlVYa�Tl_.aWbt]
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���0� ���8��� � ���D�$iRX#SyprX&efaAI�e^Tl_.aWbt](blu�_YiRX,aW]' dX&Sy_YaWn�Tl_.aWbt]�u�bcVQ_YiRX,]`s8[  rX^VAbluAprbtp8sRUzT&_YaWbc]rS

(��� # � 2 ���!/XP � - P - �����!( " P # & � � ��� � � �
TlUontbtV.aW_.iR[jS = WQX&T / �ATl[ / VxT �
pRV.b  RUoX^[jS = 9H8 �����QS

efVYb�SYSgb5 dX^V7VOTl_.X = 6 ' � 8
efV.bdSYSyb5 dX^V7prbtaW]k_hS = _g}Db
[(sR_OTl_Yaobt]FVOTl_.X = 6 ' � L u�bcV7_YiRX WQX&T(TlUontbcVYaW_.iR[ N

6 'D6	;ILzu�btV,_YiRXxbc_YiRX^V,T&UWncbtVYao_YiR[�S N
SyX^UWXZef_Yaobt]F[FX�_YiRb � = VhTl] 4
prbtp8sRUzT&_YaWbc]�Sya�G^X = 9H6�6	6 / ;	8�6 / 9:6�6VL?Sgb(_YiMTl_,_Ybt_OTlU�prbtp8sRUzT&_YaWbc]UK 9:6�6�64N

VYX^p8VYb �`sre~_YaWbc]�[FX�_YiRb � = ntX^]RX�VhTl_.aWbc]  rTcSgX��ML ntX�] N
_Yi8X�]ksR[  rX^VQbluQncX^]RX^VOTl_Yaobt]rS = ;�6�6ZL a ' X ':[�T 5 ]`sR[  rX^VQbluQX: tT&UWsrT&_Yaobt]rS�KM;	6�6�6	6�64N

X 5 prX^VYao[FX^]k_hS = 9H6�_YaW[\X&S�u�bcV7X&Ttehi  tT&VYa�Tl_Yaobt]
[FaontVhT&_Yaobt]j[FX^_.iRb �RS = � ehiRV.bt[Fb�Sgbt[\X�a�S7e�iRb�SgX^]Fu�V.bt[�bc]RX�prbtp8sRUzT&_YaWbc]L _Yi8X IMVhSg_,prbtpRs8UzTl_.aWbc]�azS7ehiRb�SgX^]Fu�btV,_Yi8X IMVhSg_

[FaWncVhTl_.aWbc] / _.iRXJSgX&efbc]���u�bcV7_YiRXJSyX&efbt]���Tl]��HSyb�bc] N
Tl]���efbtpRaoX��FaW]k_Yb(T&UWU�_Yi8X�bc_YiRX�V7p�bcpRsRU�Tl_Yaobt]rS�'

[FaWncVhTl_.aWbc]FaW]k_YX^V  cTlU = 9H6�ntX^]RX�VhTl_.aWbc]rS
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 =g@���,@R@R=yB P
��UoU�X 5 p�X�VYaW[\X^]`_OTlU�V.X&SgsRUo_hS#T&VYX\SgiRb&}7]�ao] �AaWnts8VYX&S � '�9(_Yb � ' � ' �?]�_.iRX&SgX IrncsRVYX&S / X&Tce�i
]ksR[  rX^VAaW]��`aze^T&_YX&SA_YiRX7[FXZTl]�blu�_YX^]# rX&Sy_QaW]��`aF `a"�`srT&UrSYefbcVYX&S TZu�_YX�V�;	6�6	6�6�6�X: tT&UWsrT&_Yaobt]rS /
Tl]��H_Yi8X�]MTl[FX&SQblu ���#S7T&VYXxaW]��`aze^T&_YX��  ��_.iRX#u�btUoUWb&}7aW]Rn�u�bcVY[ '

������������� '	�
�
��� ' ����
}7iRX�VYX ����� K V.X^pRVYb �ksref_Yaobt]j[FX^_.iRb �tL ��!�4<5 ��4�!6583�G�� N

����� K T&UWntbcVYao_YiR[ L 2E!��6587��>, 58:�;<5 7��-, ?658:�;�?�58;��BA N
�
�
� K _.iRXx]`sR[  rX^VQbluQprbcpRsRUzT&_Yaobt]rS�L D�5��<5 D	� N
�� K prbtp8sRUzT&_YaWbc]�Sya�G^X � _.iRXx]`s8[  rX^VDblu p�bcpRsRU�Tl_Yaobt]rSL�� �65 ?����65 D	����� N�bcV

��!)$>3 L }7iRX^V.X ����prTlVOTl[FX^_.X^VhS7SyiRb&}7]�ao]H_OT  RUoX&S
� ' �1/Q� 'A@ /Q� ' �"/ Tl]�� � 'F9�9JTlVYXxsrSyX�� 'JN

�Lb efbt[\prTlV.X�prT&VY_Ya�efsRU�TlV ����prTlaoVhS / _y|?_.X&Sg_OS�}7aW_.i�_YiRX\efV.aW_YX�VYaWbc]�b&u,Sgaont]RaJI{e^T&]refX(blu
6 '76�8F}$X�VYX�srSyX�� '��?] �:aWncsRVYX&S � 'DCF_.b � '�9:<�Tl]�� � '�91@(_.b � 'D;	6 / T��  �X�_Y_YX�V��FazS#SyiRb&}7]�ao]
_Yi8X  rX^_Y_.X^VxT&UWntbcVYao_YiR[ � S7efbtUosR[F] / T&]���_g}Db��y|��cSxTlVYX(SyiRb&}7]�aW]  rbt_.i efbtUosR[F]rS7aW] e^TtSyX
]Rb SgaWnc]RaAI�e^Tl]k_#�`a %{X^VYX^]MefX# rX^_y}$X^X^] _Yi8X�_y}$b ���#S�} TtS�u�bcsR]�� '��$iRX!�kX^_hT&aWUWX���VYX&SysRUW_OS
TlU�Sgb\e^Tl]! rX�SyX^X^]jaW] ��pRprX^]��`a 5 ¡ '
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genCea/      genTam/      genDK/       genTam2/     genDK2/      genKad/
P1.Pp1000    P1.Pp1000    P1.Pp1000    P1.Pp1000    P1.Pp1000    P1.Pp1000

--------------------------------------------------------------------------------------------
TL91-5       228.15       228.15       267.97       228.15       235.43       228.15
TL91-6       361.45       377.84       377.84       361.45       363.09       361.45
TL91-7       595.89       777.57       690.41       646.22       635.28       656.83
TL91-8       883.76       963.95      1186.52       936.02       954.58       934.56

VCea91-10     24440.66     22074.93     23107.02     21622.61     21506.32     21538.61
Kea91-11      2947.11      3328.10      3241.33      2946.64      3094.82      3004.08
Kea91-11a      2266.87      2460.45      2758.39      2307.81      2328.79      2308.23
TL91-12      3614.52      3894.58      4043.69      3749.45      3784.31      3789.74
TL91-15      8924.41      8400.31      8946.64      8279.95      8632.99      8629.88
Kea91-16       114.09        68.80        76.19        64.00        66.40        67.80
Kea91-20       189.89       171.00       172.39       168.69       171.80       168.50
TL91-20     21266.95     17949.37     18910.92     17651.33     18383.84     17495.76

Tam92-20a     25069.13     21532.31     21451.31     21128.86     21100.78     21083.19
TL91-30    101773.54     55368.81     49161.25     55610.78     50345.43     50300.66

Tam92-30a     52672.19     49162.65     45866.41     45884.94     45802.42     45853.37
--------------------------------------------------------------------------------------------

twoCea/      twoTam/      twoDK/       twoTam2/     twoDK2/      twoKad/
P1.Pp1000    P1.Pp1000    P1.Pp1000    P1.Pp1000    P1.Pp1000    P1.Pp1000

--------------------------------------------------------------------------------------------
TL91-5       228.15       228.15       267.97       228.15       263.98       228.15
TL91-6       365.38       377.84       377.84       376.20       376.20       372.92
TL91-7       621.79       777.57       690.41       721.91       687.27       670.17
TL91-8       892.93       963.95      1186.52       963.95       970.48       963.95

VCea91-10     22902.32     22025.93     23034.72     22002.13     22094.81     21933.63
Kea91-11      2945.52      3327.91      3241.33      3005.64      3176.69      3127.93
Kea91-11a      2329.21      2460.45      2758.39      2342.95      2492.93      2318.58
TL91-12      4267.77      3873.53      4043.69      3834.51      3779.60      3783.61
TL91-15     10609.23      8313.61      8910.39      8276.51      8568.38      8267.09
Kea91-16       135.69        64.00        64.00        64.80        66.00        65.59
Kea91-20       209.00       167.60       165.10       166.50       165.19       166.50
TL91-20     28152.28     17464.25     18756.57     17088.95     17771.48     17048.46

Tam92-20a     25124.67     21303.11     21286.97     21011.15     21152.66     20894.95
TL91-30    126090.65     53396.93     47944.67     47898.02     46025.80     45472.43

Tam92-30a     53851.98     48432.75     45370.86     45101.39     44629.99     44436.23
--------------------------------------------------------------------------------------------

� "+* ��/5�=� � � �7�$iRX#[\X&Tl](blu _YiRX  �XZSg_,SYe~btVYXZS$aW]jT&UWntbcVYao_YiR[�efbt[\prTlV.azSgbc]tL?T^u�_YX^V�;	6�6	6�6�6
XH cTlUosrTl_.aWbc]rS N
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genCea/      genTam/      genDK/       genTam2/     genDK2/      genKad/
P1.Pp1000    P1.Pp1000    P1.Pp1000    P1.Pp1000    P1.Pp1000    P1.Pp1000

--------------------------------------------------------------------------------------------
TL91-5        0.00%        0.00%       17.45%        0.00%        3.19%        0.00%
TL91-6        0.00%        4.53%        4.53%        0.00%        0.45%        0.00%
TL91-7        0.00%       30.49%       15.86%        8.45%        6.61%       10.23%
TL91-8        0.00%        9.07%       34.26%        5.91%        8.01%        5.75%

VCea91-10       13.64%        2.64%        7.44%        0.54%        0.00%        0.15%
Kea91-11        0.05%       12.99%       10.04%        0.04%        5.07%        1.99%
Kea91-11a        0.00%        8.54%       21.68%        1.81%        2.73%        1.82%
TL91-12        0.00%        7.75%       11.87%        3.73%        4.70%        4.85%
TL91-15        7.95%        1.61%        8.22%        0.16%        4.43%        4.39%
Kea91-16       78.27%        7.50%       19.05%        0.00%        3.75%        5.94%
Kea91-20       15.02%        3.57%        4.42%        2.17%        4.06%        2.06%
TL91-20       24.74%        5.28%       10.92%        3.54%        7.83%        2.62%

Tam92-20a       19.98%        3.05%        2.66%        1.12%        0.99%        0.90%
TL91-30      123.81%       21.76%        8.11%       22.30%       10.72%       10.62%

Tam92-30a       18.53%       10.64%        3.22%        3.26%        3.07%        3.19%
--------------------------------------------------------------------------------------------

twoCea/      twoTam/      twoDK/       twoTam2/     twoDK2/      twoKad/
P1.Pp1000    P1.Pp1000    P1.Pp1000    P1.Pp1000    P1.Pp1000    P1.Pp1000

--------------------------------------------------------------------------------------------
TL91-5        0.00%        0.00%       17.45%        0.00%       15.70%        0.00%
TL91-6        1.09%        4.53%        4.53%        4.08%        4.08%        3.17%
TL91-7        4.35%       30.49%       15.86%       21.15%       15.34%       12.47%
TL91-8        1.04%        9.07%       34.26%        9.07%        9.81%        9.07%

VCea91-10        6.49%        2.42%        7.11%        2.31%        2.74%        1.99%
Kea91-11        0.00%       12.98%       10.04%        2.04%        7.85%        6.19%
Kea91-11a        2.75%        8.54%       21.68%        3.36%        9.97%        2.28%
TL91-12       18.07%        7.17%       11.87%        6.09%        4.57%        4.68%
TL91-15       28.33%        0.56%        7.78%        0.11%        3.64%        0.00%
Kea91-16      112.02%        0.00%        0.00%        1.25%        3.12%        2.48%
Kea91-20       26.59%        1.51%        0.00%        0.85%        0.05%        0.85%
TL91-20       65.13%        2.44%       10.02%        0.24%        4.24%        0.00%

Tam92-20a       20.24%        1.95%        1.88%        0.56%        1.23%        0.00%
TL91-30      177.29%       17.43%        5.44%        5.33%        1.22%        0.00%

Tam92-30a       21.19%        8.99%        2.10%        1.50%        0.44%        0.00%
--------------------------------------------------------------------------------------------

� "+* ��/5�=� � � � �AX^VhefX�]`_OTlntX  ��}7iRazehiFX&Tce�i(VYX&SysRUW_Qa�S)}$bcVhSyX#_YirT&]j_YiRX  rX&Sg_$u�bcV7T�pMTlVY_.aze�|
sRU�TlV7pRV.b  RUoX^[ L?e~btVYV.X&Sgprbc]��`aW]8n�_.b �:aontsRV.X � '�95N
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genCea/      genCea/      genCea/      genTam/      genTam/      genTam/      genKad/      genKad/      genKad/
P1.Pp50      P1.Pp200     P1.Pp1000    P1.Pp50      P1.Pp200     P1.Pp1000    P1.Pp50      P1.Pp200     P1.Pp1000

----------------------------------------------------------------------------------------------------------------------------------
TL91-5       228.15       228.15       228.15       228.15       228.15       228.15       228.15       228.15       228.15
TL91-6       361.45       361.45       361.45       377.84       377.84       377.84       371.28       369.65       361.45
TL91-7       613.89       603.86       595.89       777.57       777.57       777.57       685.62       690.41       656.83
TL91-8       911.75       891.77       883.76       995.92       973.09       963.95       947.78       937.00       934.56

VCea91-10     26614.31     24774.32     24440.66     22193.76     22181.24     22074.93     21843.05     21550.28     21538.61
Kea91-11      3057.90      3011.88      2947.11      3344.48      3342.45      3328.10      3064.78      3042.96      3004.08
Kea91-11a      2251.18      2243.71      2266.87      2470.47      2471.65      2460.45      2299.94      2307.56      2308.23
TL91-12      3860.45      3643.20      3614.52      4061.78      3951.69      3894.58      3844.24      3773.40      3789.74
TL91-15      9516.45      9279.54      8924.41      8644.35      8756.32      8400.31      8180.13      8426.51      8629.88
Kea91-16       105.69       102.50       114.09        70.40        69.00        68.80        65.19        68.40        67.80
Kea91-20       195.50       196.69       189.89       168.69       170.39       171.00       168.00       168.00       168.50
TL91-20     19466.58     19100.39     21266.95     17710.20     18011.20     17949.37     17284.03     17107.13     17495.76

Tam92-20a     22502.69     24175.53     25069.13     21514.41     21434.70     21532.31     21219.39     21349.92     21083.19
TL91-30     58339.42     59881.24    101773.54     55878.96     54348.69     55368.81     52654.90     49061.87     50300.66

Tam92-30a     50463.72     49051.12     52672.19     49467.97     49312.13     49162.65     46407.08     45434.55     45853.37
----------------------------------------------------------------------------------------------------------------------------------

� "+* ��/5����� � �#�$i8X�[FX&T&]FbluD_.iRX  �XZSg_xS.efbtV.X&S ao]jp�bcpRsRU�Tl_Yaobt] Sya�G^XxaW]' dX&Sy_YaWn�Tl_.aWbt]ML TZu�_YX�V
;�6	6�6	6�6FXH cTlUosrTl_.aWbt]MS N

�LPQ2 - ��/ " &HP # P � ��� & �$iRXFe~bt[FprT&VYa�Sgbt]MS�blu Sga 5 ���#SxTlV.XjSgi8bl}7]�aW] �:aWncsRVYX&S � 'F9
Tl]�� � '7; '���]��HSybt[FXx_y|?_.X&Sg_7V.X&SgsRUo_hS7T&VYXJSgiRb&}7]�aW] �:aWncsRVYXZS � 'DC�_Yb � '�9:< '

WQbt[FpMTlVYao]Rnj_YiRX WQX&TjTl]�� _.iRXF�ATl[ �5T V�T&UWncbtVYao_YiR[�S / TjefUoX&TlVxehirT&VhTte~_YX^V.azSg_.aze�e^T&]
 rX�SyX^X^]�' �#S�Sgi8bl}7] ao] �:aWncsRVYX � '7C / WQXZT  rX&T&_F�ATl[��BT V ao]5[Fb�Sg_ �����QS�irTH `ao]Rn�T
Sg[�TlUWU8]`sR[  rX^VQblu�u TcefaWUoaW_YaoX&S / }7iRaWUoX#�ATl[��BT V�efbc[FpRUoX^_YX^U �xbtsR_.p�X�Vgu�btV.[FX�� WQX&T�aW] �����QS
efbc]rSga�Sg_Yao]Rn#b&urUzT&VYntXD]`s8[  rX^VOS<bluru TtefaoUWao_YaWXZS ' ��Uo_YiRbcsRntiJ_YiRX  rbtV �kX^V�UWao]RX  rX^_y}DX^X^]JSg[jT&UWUoX^V
Tl]���UzTlV.ntX^V �����QS�a�S  cT&ntsRX / _.iRazS$u�X&Tl_.sRVYX(e�Tl]  rX�b  ! kaWbcsrSgU ��SgX�X^]�ao]�_YiRXJVYX&SysRUW_OS�bluD_g|
_YXZSg_hS�' �$iRazS �`a&%{X^V.X^]refX�[jT �  rX e^TlsrSyX��� �1_.iRX SgaFG^X�b&uJ_YiRX SyX&TlVOe�i SgprTcefX�aW] X&Tce�i
TlUontbcVYaW_.iR[ 'Q¡$X&e�TlsrSyX WQXZT�SyX&TlVOe�iRXZS U�TlVYncX^V,SgpMTtefX / WQX&T�[jT �  rX�SgUWb&}DX^V7_Yb(VYX&Tce�ijncbdb �
SgbcUWsR_.aWbc]rS ao]jUzTlV.ntX^V � ���)S�'

� u efbtsRVOSgX / TtS
IRu�_.X^X^]F_y|?_.X&Sg_OS$T&VYXxsrSgX���u�btVDX&Ttehijefbc[FprTlV.azSybt] / bt]RX#bcV7prbdSYSya  RU ��_y}Db
_g| _YXZSg_7VYXZSgsRUo_hS)[�T �# rX#}7V.bt]Rn �`sRXw_Yb�_Yi8X�e~VYaW_.X^VYaobt](blu�Sgaont]RaJI{e^Tl]MefX#blu 6 '76�8 '���b&}$XH dX^V /
_Yi8X�_YX�]��`X^]re �F_YirT&_ WQX&T�azS,Sg_.VYbt]8n�u�bcV#Sy[jTlUoU �����QS#Tl]��H_YiMTl_x�ATl[��BT V�azS7pRV.Xfu�X^VhT� RUWX
u�btV,UzT&VYncX � ���)S7[jT �# rX�_.bdbFSy_YVYbc]Rn(_Yb  �XxV.X��YX&ef_.X�� �`sRXJ_Yb�ao_�'

� ]F_YiRXwbt_Yi8X^V$irT&]�� / TcS$Sgi8bl}7]jao]!�:aWncsRVYX � 'F9H6 / _YiRX,]`s8[  rX^VQblu�u TcefaWUoaW_.aWX&S�SyX^X^[jS�_.b
irTH dX#]Rb(X %{X&ef_Dbt]�_YiRXxprX^Vgu�bcVY[jT&]refX �ka&%{X^VYX�]refX  rX^_y}$X�X^]j�ATl[ T&]�� T V�Tl]��! rX^_y}$X^X^]
�ATl[ ;,Tl]�� T�V ; ' � aW]MefXD�:T&[��&�ATl[ ;7b  8_hTlao]RX��  rX^_._YX^V SYefbcVYX&S�_YiMTl]XT V �5T�V ;#bc](SgXH dX^]
_Yb�_YX^] �����QS�}7iRX^VYXZTtS T V �5T�V ;�bcsR_YprX^Vyu�btV.[FX�� �:T&[��&�ATl[ ;Fbc] u�bcsRV�_Yb Sga 5 �����QS /
_Yi8X�e~UWsrSy_YX^V.aW]RnJ[FX^_Yi8b ��b&uD�ATl[��Z�:T&[ ;�[Faontik_  �X� rX^_Y_.X^V7_YirT&]�_.irTl_7b&u T V �5T V ; '

�#S<u�btVA_YiRX �`a&%{X^V.X^]refX  rX^_y}$X^X�]��ATl[ ;�T&]�� VxT � / VxT ��[jT �xSyiRb&}�SgsRprX^V.aWbcVYaW_"�xaW]x_.iRX
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genCea/      genCea/      genCea/      genTam/      genTam/      genTam/      genKad/      genKad/      genKad/
P1.Pp50      P1.Pp200     P1.Pp1000    P1.Pp50      P1.Pp200     P1.Pp1000    P1.Pp50      P1.Pp200     P1.Pp1000

----------------------------------------------------------------------------------------------------------------------------------
TL91-5        0.00%        0.00%        0.00%        0.00%        0.00%        0.00%        0.00%        0.00%        0.00%
TL91-6        0.00%        0.00%        0.00%        4.53%        4.53%        4.53%        2.72%        2.27%        0.00%
TL91-7        3.02%        1.34%        0.00%       30.49%       30.49%       30.49%       15.06%       15.86%       10.23%
TL91-8        3.17%        0.91%        0.00%       12.69%       10.11%        9.07%        7.24%        6.02%        5.75%

VCea91-10       23.57%       15.02%       13.47%        3.04%        2.98%        2.49%        1.41%        0.05%        0.00%
Kea91-11        3.76%        2.20%        0.00%       13.48%       13.41%       12.93%        3.99%        3.25%        1.93%
Kea91-11a        0.33%        0.00%        1.03%       10.11%       10.16%        9.66%        2.51%        2.85%        2.88%
TL91-12        6.80%        0.79%        0.00%       12.37%        9.33%        7.75%        6.36%        4.40%        4.85%
TL91-15       16.34%       13.44%        9.10%        5.67%        7.04%        2.69%        0.00%        3.01%        5.50%
Kea91-16       62.13%       57.23%       75.01%        7.99%        5.84%        5.54%        0.00%        4.92%        4.00%
Kea91-20       16.37%       17.08%       13.03%        0.41%        1.42%        1.79%        0.00%        0.00%        0.30%
TL91-20       13.79%       11.65%       24.32%        3.53%        5.28%        4.92%        1.03%        0.00%        2.27%

Tam92-20a        6.73%       14.67%       18.91%        2.05%        1.67%        2.13%        0.65%        1.27%        0.00%
TL91-30       18.91%       22.05%      107.44%       13.89%       10.78%       12.86%        7.32%        0.00%        2.52%

Tam92-30a       11.07%        7.96%       15.93%        8.88%        8.53%        8.21%        2.14%        0.00%        0.92%
----------------------------------------------------------------------------------------------------------------------------------

� "+* ��/5�=� �F��� �AX^VhefX�]`_OTlntX  ��}7iRazehiFX&Tce�i(VYX&SysRUW_Qa�S)}$bcVhSyX#_YirT&]j_YiRX  rX&Sg_$u�bcV7T�pMTlVY_.aze�|
sRU�TlV7pRV.b  RUoX^[ L?e~btVYV.X&Sgprbc]��`aW]8n�_.b �:aontsRV.X � 'D<4N

genCea/      genCea/     genCea/       genTam/      genTam/     genTam/       genKad/      genKad/     genKad/
P1.Pp1000    P4.Pp1000   P10.Pp1000    P1.Pp1000    P4.Pp1000   P10.Pp1000    P1.Pp1000    P4.Pp1000   P10.Pp1000

----------------------------------------------------------------------------------------------------------------------------------
TL91-5       228.15       228.15       228.15       228.15       228.15       228.15       228.15       228.15       228.15
TL91-6       361.45       361.45       361.45       377.84       377.84       377.84       361.45       366.37       368.01
TL91-7       595.89       606.18       611.58       777.57       777.57       777.57       656.83       662.47       669.98
TL91-8       883.76       890.57       910.04       963.95       968.52       963.95       934.56       949.24       955.49

VCea91-10     24440.66     26145.17     27898.12     22074.93     22047.65     22025.93     21538.61     21570.59     21470.67
Kea91-11      2947.11      2940.38      3056.54      3328.10      3328.10      3327.91      3004.08      3018.82      3074.64
Kea91-11a      2266.87      2277.56      2317.58      2460.45      2471.58      2463.23      2308.23      2313.26      2326.13
TL91-12      3614.52      3750.75      4094.22      3894.58      3873.53      3896.36      3789.74      3788.47      3785.82
TL91-15      8924.41      9987.69     10230.45      8400.31      8462.15      8320.92      8629.88      8503.98      8343.98
Kea91-16       114.09       120.80       121.69        68.80        65.40        67.40        67.80        67.40        68.40
Kea91-20       189.89       203.80       221.10       171.00       171.60       170.19       168.50       170.50       171.60
TL91-20     21266.95     24357.82     27848.71     17949.37     17932.51     17847.57     17495.76     17835.75     18293.26

Tam92-20a     25069.13     25126.82     25420.38     21532.31     21446.84     21656.46     21083.19     21582.12     21557.20
TL91-30    101773.54    116348.04    130610.35     55368.81     55923.73     56721.12     50300.66     51981.89     55603.00

Tam92-30a     52672.19     54657.95     56555.55     49162.65     50032.55     49927.20     45853.37     45999.94     47034.10
----------------------------------------------------------------------------------------------------------------------------------

� "+* ��/5� ��� � �,�$iRXJ[FX&T&]FbluQ_.iRX  rX&Sy_#S.efbtV.X&S$aW]�_YiRXxao]! dX&Sy_YaondTl_.aWbc]�u�bcV�_.iRXx]`s8[  rX^VDblu
prbtpRs8UzTl_.aWbc]rS_L TZu�_.X^V ;	6�6	6�6�6(XH cTlUWsMTl_Yaobt]rS N
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genCea/      genCea/     genCea/       genTam/      genTam/     genTam/       genKad/      genKad/     genKad/
P1.Pp1000    P4.Pp1000   P10.Pp1000    P1.Pp1000    P4.Pp1000   P10.Pp1000    P1.Pp1000    P4.Pp1000   P10.Pp1000

----------------------------------------------------------------------------------------------------------------------------------
TL91-5        0.00%        0.00%        0.00%        0.00%        0.00%        0.00%        0.00%        0.00%        0.00%
TL91-6        0.00%        0.00%        0.00%        4.53%        4.53%        4.53%        0.00%        1.36%        1.81%
TL91-7        0.00%        1.73%        2.63%       30.49%       30.49%       30.49%       10.23%       11.17%       12.43%
TL91-8        0.00%        0.77%        2.97%        9.07%        9.59%        9.07%        5.75%        7.41%        8.12%

VCea91-10       13.83%       21.77%       29.94%        2.81%        2.69%        2.59%        0.32%        0.47%        0.00%
Kea91-11        0.23%        0.00%        3.95%       13.19%       13.19%       13.18%        2.17%        2.67%        4.57%
Kea91-11a        0.00%        0.47%        2.24%        8.54%        9.03%        8.66%        1.82%        2.05%        2.61%
TL91-12        0.00%        3.77%       13.27%        7.75%        7.17%        7.80%        4.85%        4.81%        4.74%
TL91-15        7.25%       20.03%       22.95%        0.95%        1.70%        0.00%        3.71%        2.20%        0.28%
Kea91-16       74.45%       84.71%       86.07%        5.20%        0.00%        3.06%        3.67%        3.06%        4.59%
Kea91-20       12.69%       20.95%       31.22%        1.48%        1.84%        1.00%        0.00%        1.19%        1.84%
TL91-20       21.55%       39.22%       59.17%        2.59%        2.50%        2.01%        0.00%        1.94%        4.56%

Tam92-20a       18.91%       19.18%       20.57%        2.13%        1.72%        2.72%        0.00%        2.37%        2.25%
TL91-30      102.33%      131.31%      159.66%       10.08%       11.18%       12.76%        0.00%        3.34%       10.54%

Tam92-30a       14.87%       19.20%       23.34%        7.22%        9.11%        8.88%        0.00%        0.32%        2.58%
----------------------------------------------------------------------------------------------------------------------------------

� "+* ��/5�=� � ��� �AX^VhefX�]`_OTlntX  ��}7iRazehiFX&Tce�i(VYX&SysRUW_Qa�S)}$bcVhSyX#_YirT&]j_YiRX  rX&Sg_$u�bcV7T�pMTlVY_.aze�|
sRU�TlV7pRV.b  RUoX^[ L?e~btVYV.X&Sgprbc]��`aW]8n�_.b �:aontsRV.X � 'D84N

oneCea/      twoCea/      genCea/      oneTam/      twoTam/      genTam/      oneKad/      twoKad/      genKad/
P1.Pp1000    P1.Pp1000    P1.Pp1000    P1.Pp1000    P1.Pp1000    P1.Pp1000    P1.Pp1000    P1.Pp1000    P1.Pp1000

----------------------------------------------------------------------------------------------------------------------------------
TL91-5       228.15       228.15       228.15       228.15       228.15       228.15       228.15       228.15       228.15
TL91-6       365.38       365.38       361.45       377.84       377.84       377.84       376.20       372.92       361.45
TL91-7       623.60       621.79       595.89       777.57       777.57       777.57       679.02       670.17       656.83
TL91-8       900.35       892.93       883.76       963.95       963.95       963.95       958.78       963.95       934.56

VCea91-10     22144.52     22902.32     24440.66     22025.93     22025.93     22074.93     21883.44     21933.63     21538.61
Kea91-11      2941.81      2945.52      2947.11      3327.91      3327.91      3328.10      3151.11      3127.93      3004.08
Kea91-11a      2340.45      2329.21      2266.87      2460.45      2460.45      2460.45      2329.41      2318.58      2308.23
TL91-12      4198.62      4267.77      3614.52      3873.53      3873.53      3894.58      3763.17      3783.61      3789.74
TL91-15     10966.37     10609.23      8924.41      8282.39      8313.61      8400.31      8245.56      8267.09      8629.88
Kea91-16       134.80       135.69       114.09        64.80        64.00        68.80        64.00        65.59        67.80
Kea91-20       203.80       209.00       189.89       168.00       167.60       171.00       166.39       166.50       168.50
TL91-20     26533.39     28152.28     21266.95     17579.39     17464.25     17949.37     17104.42     17048.46     17495.76

Tam92-20a     25079.64     25124.67     25069.13     21387.11     21303.11     21532.31     21056.86     20894.95     21083.19
TL91-30    121340.15    126090.65    101773.54     53366.05     53396.93     55368.81     45828.25     45472.43     50300.66

Tam92-30a     54253.71     53851.98     52672.19     48907.71     48432.75     49162.65     44380.50     44436.23     45853.37
----------------------------------------------------------------------------------------------------------------------------------

� "+* ��/5� ��� �@���$i8XH[\X&Tl]�b&u#_.iRX  rX&Sy_(SYefbcVYX&S�ao]�VYX^p8VYb �`sre~_YaWbc]5ao]! dX&Sy_YaondTl_.aWbc]EL TZu�_YX�V
;�6	6�6	6�6FXH cTlUosrTl_.aWbt]MS N
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oneCea/      twoCea/      genCea/      oneTam/      twoTam/      genTam/      oneKad/      twoKad/      genKad/
P1.Pp1000    P1.Pp1000    P1.Pp1000    P1.Pp1000    P1.Pp1000    P1.Pp1000    P1.Pp1000    P1.Pp1000    P1.Pp1000

----------------------------------------------------------------------------------------------------------------------------------
TL91-5        0.00%        0.00%        0.00%        0.00%        0.00%        0.00%        0.00%        0.00%        0.00%
TL91-6        1.09%        1.09%        0.00%        4.53%        4.53%        4.53%        4.08%        3.17%        0.00%
TL91-7        4.65%        4.35%        0.00%       30.49%       30.49%       30.49%       13.95%       12.47%       10.23%
TL91-8        1.88%        1.04%        0.00%        9.07%        9.07%        9.07%        8.49%        9.07%        5.75%

VCea91-10        2.81%        6.33%       13.47%        2.26%        2.26%        2.49%        1.60%        1.83%        0.00%
Kea91-11        0.00%        0.13%        0.18%       13.12%       13.12%       13.13%        7.11%        6.33%        2.12%
Kea91-11a        3.25%        2.75%        0.00%        8.54%        8.54%        8.54%        2.76%        2.28%        1.82%
TL91-12       16.16%       18.07%        0.00%        7.17%        7.17%        7.75%        4.11%        4.68%        4.85%
TL91-15       33.00%       28.67%        8.23%        0.45%        0.83%        1.88%        0.00%        0.26%        4.66%
Kea91-16      110.63%      112.02%       78.27%        1.25%        0.00%        7.50%        0.00%        2.48%        5.94%
Kea91-20       22.48%       25.61%       14.12%        0.97%        0.73%        2.77%        0.00%        0.07%        1.27%
TL91-20       55.64%       65.13%       24.74%        3.11%        2.44%        5.28%        0.33%        0.00%        2.62%

Tam92-20a       20.03%       20.24%       19.98%        2.36%        1.95%        3.05%        0.77%        0.00%        0.90%
TL91-30      166.84%      177.29%      123.81%       17.36%       17.43%       21.76%        0.78%        0.00%       10.62%

Tam92-30a       22.25%       21.34%       18.68%       10.20%        9.13%       10.78%        0.00%        0.13%        3.32%
----------------------------------------------------------------------------------------------------------------------------------

� "+* ��/5�=� � ��� �AX^VhefX�]`_OTlntX  ��}7iRazehiFX&Tce�i(VYX&SysRUW_Qa�S)}$bcVhSyX#_YirT&]j_YiRX  rX&Sg_$u�bcV7T�pMTlVY_.aze�|
sRU�TlV7pRV.b  RUoX^[ L?e~btVYV.X&Sgprbc]��`aW]8n�_.b �:aontsRV.X � 'A@	N

genCea/P1.Pp1000 genTam/P1.Pp1000
-------------------------------------------------

TL91-5 - -
TL91-6 better
TL91-7 better
TL91-8 better
VCea91-10 better
Kea91-11 better
Kea91-11a better
TL91-12 better
TL91-15 better
Kea91-16 better
Kea91-20 better
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

twoCea/P1.Pp1000 twoTam/P1.Pp1000
-------------------------------------------------

TL91-5 - -
TL91-6 better
TL91-7 better
TL91-8 better
VCea91-10 better
Kea91-11 better
Kea91-11a better
TL91-12 better
TL91-15 better
Kea91-16 better
Kea91-20 better
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

genCea/P1.Pp1000 genDK/P1.Pp1000
-------------------------------------------------

TL91-5 better
TL91-6 better
TL91-7 better
TL91-8 better
VCea91-10 better
Kea91-11 better
Kea91-11a better
TL91-12 better
TL91-15 better
Kea91-16 better
Kea91-20 better
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

twoCea/P1.Pp1000 twoDK/P1.Pp1000
-------------------------------------------------

TL91-5 better
TL91-6 better
TL91-7 better
TL91-8 better
VCea91-10 better
Kea91-11 better
Kea91-11a better
TL91-12 better
TL91-15 better
Kea91-16 better
Kea91-20 better
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

� " * ��/1� ��� � �D�$iRX�V.X&SgsRUo_hS$b&u�_y|?_.X&Sg_  rX^_y}$X^X^]\_YiRX WQX&T�T&]����ATl[��BT V�T&UWncbtVYao_YiR[�S
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genTam/P1.Pp1000 genDK/P1.Pp1000
-------------------------------------------------

TL91-5 better
TL91-6 - -
TL91-7 better
TL91-8 better
VCea91-10 better
Kea91-11 better
Kea91-11a better
TL91-12 better
TL91-15 better
Kea91-16 better
Kea91-20 - -
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

twoTam/P1.Pp1000 twoDK/P1.Pp1000
-------------------------------------------------

TL91-5 better
TL91-6 - -
TL91-7 better
TL91-8 better
VCea91-10 better
Kea91-11 better
Kea91-11a better
TL91-12 better
TL91-15 better
Kea91-16 better
Kea91-20 better
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

genTam2/P1.Pp1000 genDK2/P1.Pp1000
-------------------------------------------------

TL91-5 better
TL91-6 better
TL91-7 better
TL91-8 better
VCea91-10 better
Kea91-11 better
Kea91-11a better
TL91-12 better
TL91-15 better
Kea91-16 better
Kea91-20 better
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

twoTam2/P1.Pp1000 twoDK2/P1.Pp1000
-------------------------------------------------

TL91-5 better
TL91-6 - -
TL91-7 better
TL91-8 - -
VCea91-10 better
Kea91-11 better
Kea91-11a better
TL91-12 better
TL91-15 better
Kea91-16 - -
Kea91-20 - -
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

� "+* ��/5����� ��� �x�$iRX�V.X&Sgs8UW_hS7blu�_g| _YX&Sy_  rX^_y}$X^X^]j_.iRX��ATl[��Z�:T&[ ;�Tl]�� T V �5T V ;FT&UWntb&|
VYao_YiR[�S
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genTam2/P1.Pp1000 genKad/P1.Pp1000
-------------------------------------------------

TL91-5 - -
TL91-6 better
TL91-7 better
TL91-8 - -
VCea91-10 better
Kea91-11 better
Kea91-11a - -
TL91-12 better
TL91-15 better
Kea91-16 better
Kea91-20 - -
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

twoTam2/P1.Pp1000 twoKad/P1.Pp1000
-------------------------------------------------

TL91-5 - -
TL91-6 better
TL91-7 better
TL91-8 better
VCea91-10 better
Kea91-11 better
Kea91-11a better
TL91-12 better
TL91-15 - -
Kea91-16 - -
Kea91-20 - -
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

� "+* ��/5� ��� � � �7�$i8X�V.X&Sgs8UW_hS$b&uQ_g| _YXZSg_  rX^_y}$X^X�]F_YiRXJ�ATl[ ;�T&]�� VxT ��TlUontbcVYaW_.iR[jS

��� � VYX^p8VYb �`sre~_YaWbc]�[\X^_YiRb �(TtSDSgiRb&}7](aW] �:aWncsRVYX � 'F9�9 /  RsR_Q_.iRX#e�TlsrSyX#blu�_YiRX �`a&%{X^V.X^]refX
irTcS ]Rbc_  rX^X�]�e~UWX&T&V7Sgb�u TlV	'

�#S �AaWnts8VYX � '�9H;�SysRntncX&Sg_OS / _.iRX#]RX^} TlUontbcVYaW_.iR[jS / �ATl[ ; �5T�V ; / efX^V._hTlao]RU#��ao[FpRV.b1 dX��
_Yi8X�p�X�Vgu�btV.[jTl]MefX�b&u$_.iRX�VYX�pRUWa�e^Tl_.X���T&UWntbcVYao_YiR[jS / �ATl[ �5T V / ao]�[jTl] �!�����QS / V.X&SgprX&e�|
_YaF dX^U#� ' ��b&}DXH dX^V / TtS�SyiRb&}7]1ao] �:aontsRV.X � '�9:< / _YiRX WQXZT�TlUWncbtV.aW_Yi8[ Sg_.aWUWUDSyiRb&}$X��  rX^_g|
_YX�VHprX^Vyu�btV.[jTl]re~X�bc] Sg[jT&UWUoX^V!�����QSH}7i8X^VYX&TcS��ATl[ ; �5T V ; �5VxT ��prX^Vgu�bcVY[FX��� �X�_Y_YX�V
bt] U�TlV.ntX^V �����QS 'q�$irT&_FazS / _YiRX�VYX^U�Tl_.aWbt]MS  rX^_y}$X�X^] WQX&T�Tl]��1_Yi8X�]RX^} TlUWncbtV.aW_Yi8[jS /
�ATl[ ; �5T V ; �BVxT � / T&VYX�Sg_.aWUoU7Sgao[FaWU�TlVx_Yb _Yi8bdSgX! rX^_y}$X�X^] WQX&T Tl]���_.iRXjVYX^pRUoaze^T&_YX���TlUv|
ntbcVYao_YiR[jS / �ATl[ �5T V / SgiRb&}7] aW] �:aontsRV.X � '7C ' ��n�Tlao] / TlUo_YiRbcsRnti bt]8X�btVx_y}$b(blu�I8u�_YX^X^]
_g| _YXZSg_hSF[jT ��UoX&T �5}7V.bt]Rn�V.X&SgsRUo_hS / _Yi8X�_YX�]��`X^]re �5_YiMTl_ WQX&T�a�SFSgsRao_hT� RUWX�u�bcVjSg[jT&UWUoX^V
�����QS$T&]��F_YirT&_7�ATl[ ; �5T V ; �5VxT �FazSQSy_YVYbc]Rn�u�btVDUzT&VYntX�V �����QS)[�T �� rX#_Ybdb(efUoX&TlVQ_.b  rX
VYX �YX&ef_YX�� ' WQbt]rSyX�� s8X^]`_.U#� / _YiRX(]`s8[  rX^V#b&u$u TcefaWUoaW_YaoX&S7[jT ��Sgaont]RaJI{e^T&]`_.U#��ao] � sRX�]refX ���
prX^Vgu�bcVY[jT&]refX#bc] �����QS�'

�LPQ2 - ��/ " &HP # P � ��� &�� " (��� (  �'/ � � * PQ/ " (��2R& �wS$Sgi8bl}7]\aW] �:aontsRV.X � '�9)= / _.iRX
btV.aWncaW]rT&U$prT&p�X�VhS��AX 5 p�X�VYaW[\X^]`_OTlU efbt]��`aW_.aWbt]MS�TlV.X �dsRao_YX �`a&%{X^V.X^]`_	' � b / ao]�bcV �`X�V�_Yb �kb
u TlaoV,efbt[\prTlV.azSgbc] / �QsrSgX��H_Yi8X  MTtSga�S7TtS,SgiRb&}7]�aW]��:T� RUWX � '�91@ '

�$iRX�e~bt[FprT&VYX�� VYX&SysRUW_OS�TlVYX SgsR[\[jTlV.azSgX���aW]��AaWnts8VYX � '�9H8 ' ��X^V.X / _Yi8XHV.X&Sgs8UW_hS�ao]
V#X&T�C'9�| 9�9 / 9�9�T / 9 � Tl]�� ;�6FT&VYXxsrSgX���u�btV,_Yi8X�e~bt[FprT&VYa�Sgbt]j}7ao_Yi �>V��4V C!9 � � S7T&UWncbtVYao_YiR[
L?SyaW[(sRUzT&_YX��jT&]R]RX&T&UWaW]8n = � � N���_.iRbdSyX�ao]���� C!9h|�8 /��"/ @ /��1/ 9H; / 9:8 / ;	6HT&]�� <�6jT&VYX�srSyX��
u�btVw_YiRX�efbt[FpMTlVYa�Sgbc]�}7aW_.i � ��� C'9�� � S,TlUontbcVYaW_.iR[ L �dsrTtSyav| ��X^}7_.bt]�[FX^_.iRb � = � � N���_.iRbdSyX
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genTam/P1.Pp1000 genTam2/P1.Pp1000
-------------------------------------------------

TL91-5 - -
TL91-6 better
TL91-7 better
TL91-8 better
VCea91-10 better
Kea91-11 better
Kea91-11a better
TL91-12 better
TL91-15 better
Kea91-16 better
Kea91-20 better
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

twoTam/P1.Pp1000 twoTam2/P1.Pp1000
-------------------------------------------------

TL91-5 - -
TL91-6 better
TL91-7 better
TL91-8 better
VCea91-10 better
Kea91-11 better
Kea91-11a better
TL91-12 better
TL91-15 better
Kea91-16 - -
Kea91-20 - -
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

genDK/P1.Pp1000 genDK2/P1.Pp1000
-------------------------------------------------

TL91-5 better
TL91-6 better
TL91-7 better
TL91-8 better
VCea91-10 better
Kea91-11 better
Kea91-11a better
TL91-12 better
TL91-15 better
Kea91-16 better
Kea91-20 - -
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

twoDK/P1.Pp1000 twoDK2/P1.Pp1000
-------------------------------------------------

TL91-5 better
TL91-6 better
TL91-7 better
TL91-8 better
VCea91-10 better
Kea91-11 better
Kea91-11a better
TL91-12 better
TL91-15 better
Kea91-16 better
Kea91-20 - -
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

� "+* ��/5����� ��� �x�$iRX�V.X&Sgs8UW_hS7blu�_g| _YX&Sy_  rX^_y}$X^X^]j_.iRX��ATl[��BT V Tl]����ATl[ ; �5T V ;FT&UWntb&|
VYao_YiR[�S
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genCea/P1.Pp1000 genTam2/P1.Pp1000
-------------------------------------------------

TL91-5 - -
TL91-6 better
TL91-7 better
TL91-8 better
VCea91-10 better
Kea91-11 - -
Kea91-11a better
TL91-12 better
TL91-15 better
Kea91-16 better
Kea91-20 better
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

twoCea/P1.Pp1000 twoTam2/P1.Pp1000
-------------------------------------------------

TL91-5 - -
TL91-6 better
TL91-7 better
TL91-8 better
VCea91-10 better
Kea91-11 better
Kea91-11a better
TL91-12 better
TL91-15 better
Kea91-16 better
Kea91-20 better
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

genCea/P1.Pp1000 genDK2/P1.Pp1000
-------------------------------------------------

TL91-5 better
TL91-6 better
TL91-7 better
TL91-8 better
VCea91-10 better
Kea91-11 better
Kea91-11a better
TL91-12 better
TL91-15 better
Kea91-16 better
Kea91-20 better
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

twoCea/P1.Pp1000 twoDK2/P1.Pp1000
-------------------------------------------------

TL91-5 better
TL91-6 better
TL91-7 better
TL91-8 better
VCea91-10 better
Kea91-11 better
Kea91-11a better
TL91-12 better
TL91-15 better
Kea91-16 better
Kea91-20 better
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

genCea/P1.Pp1000 genKad/P1.Pp1000
-------------------------------------------------

TL91-5 - -
TL91-6 better
TL91-7 better
TL91-8 better
VCea91-10 better
Kea91-11 better
Kea91-11a better
TL91-12 better
TL91-15 better
Kea91-16 better
Kea91-20 better
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

twoCea/P1.Pp1000 twoKad/P1.Pp1000
-------------------------------------------------

TL91-5 - -
TL91-6 better
TL91-7 better
TL91-8 better
VCea91-10 better
Kea91-11 better
Kea91-11a better
TL91-12 better
TL91-15 better
Kea91-16 better
Kea91-20 better
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

� "+* ��/5����� ��� �x�$iRX�V.X&Sgs8UW_hS7bluD_y|?_.X&Sg_  rX^_y}$X^X^]j_.iRX WQX&T\Tl]����:T&[ ; �BT V ; �5VxT ��T&UWntb&|
VYao_YiR[�S
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problem best score mean score standard the number the number of
deviation of samples evaluations (etc.)

Kea91-11 2829.4 2829.4 0 1 -
Kea91-11a 2287.041 2287.041 0 1 -
Kea91-16 64 83.5 11.517 10 192200
Kea91-20 153 170.75 13.679 10 219024
TL91-5 246.82 246.82 0 1 CPU time = 0.32sec
TL91-6 514 514 0 1 CPU time = 0.57sec
TL91-7 559 559 0 1 CPU time = 4.50sec
TL91-8 839 839 0 1 CPU time = 12.45sec
TL91-12 3162 3162 0 1 CPU time = 89.50sec
TL91-15 5862 5862 0 1 CPU time = 379.63sec
Tam92-20a 23544 23544 0 1 1596
Tam92-30a 45044 45044 0 1 3712
VCea91-10 24445 24445 0 1 CPU time = 847sec

# The result on Kea91-16 is retrieved from the case of the number of populations = 8.
# The CPU times on TL91-5,6,7,8,12 and 15 are on CRAY MP/SE supercomputer.
# The CPU time on VCea91-10 is on Apollo DN3500 (5MIPS).
# TL91-20 and TL91-30 were not able to be solved by [TL91]’s algorithm.

� "+* � /5� � � � ���7�$iRXJSYefbcVYX&S$V.X^prbtV._YX��jaW]jpRVYX: `aobtsrS$prT&prX^VhS

aW]��:T&[ C�;^|�;	6tT�Tl]��H�ATl[ C�;Z| <�6cT�TlV.X#srSgX���u�btVD_YiRXxe~bt[FprT&VYa�Sgbt](}7aW_.i � �ATl[ C�;  � � SQT&UWntb&|
VYao_YiR[ L � � N��&Tl]��x_YiRb�SgXDaW] � WQX&T	C!9�| 9H6wTlVYXDsrSgX���u�btVA_Yi8X$e~bt[FprT&VYa�Sgbt]x}7ao_Yi � � W W � C!9�� � S
TlUontbcVYaW_.iR[ Ly� � N '

� aW]MefX�_.iRX�efbc]!I �`X�]refXjbluJX&Tce�i _g| _YX&Sy_�a�S C	8�� / }DX�irTH dX�_Yb  �X e�TlVYX~u�sRU7_YirT&_ 8��
blu�_g| _YX&Sy_�V.X&SgsRUo_hS�ao]5_Yi8X IMntsRV.X�TlV.X�pRV.b  rT� RU#��}7V.bt]Rn '��$i8X^VYXfu�bcVYX / ��}7aoUWU,efU�Tlao[ _.iRX
Sgs8p�X�VYaWbcVYao_��jb&uDT�prT&VY_Ya�efsRU�TlVwTlUWncbtV.aW_Yi8[ bc]RU#�j}7iRX�]�TlUo[FbdSy_#T&UWU�_y|?_.X&Sg_OS#SgiRb&}�efbciRX^VYX�]`_
_YX�]��`X^]re � '

% X�ndTlV �`aW]8n � V��4V C'9�� � SFT&UWntbcVYao_YiR[ / [jT&]��  �X�_Y_YX�VHV.X&Sgs8UW_hS\TlpRprX&T&VYX��� �� _YiRXSWQXZT
Tl]�� _.iRX��ATl[ ; �5T V ; �5VxT ��T&UWncbtVYao_YiR[�S ao] V�XZT�C!9h| 9	9FT&]�� V#X&T�C'9�| 9�9^T '�� ] V#X&T	C!9h| 9 �1/
_Yi8X WQX&T�T&UWncbtVYao_YiR[ SyiRb&}$X�� }$btVOSgXFprX^Vyu�btV.[jTl]re~X�}7iRX�VYX&TcS�TlUoUQ_YiRXFbc_YiRX�V�TlUontbcVYaW_.iR[jS
ntbc_  rX^_._YX^V�V.X&Sgs8UW_hS�'��?]XV�XZT�C!9h|�;	6 / T&UWU �,X^]RaW_.btVQVYX�pRVYb �`sMef_Yaobt]([FX^_Yi8b �RS:}7aW_.iF�ATl[ �5T V
Tl]����ATl[ ; �5T V ; �5VxT �(SgiRb&}DX��  rX^_._YX^V VYX&SysRUW_OSL}7iRaoUWX,T&]��JVYX^pRV.b �`sref_.aWbc]�[FX^_Yi8b �RS:}7aW_.i
WQX&T�}$X�VYX�}DbtVOSgX ' WQbc]rSgX � sRX�]`_.U#� / aW_\[jT �� rX �`a � e~sRUW_(_Yb SYT � }7iRX^_Yi8X^V �>V��4V C!9�� � S
TlUontbcVYaW_.iR[ azS# rX^_Y_.X^V�btVF}DbtVOSgX�_.irTl] WQX&T�T&]��5�ATl[��BT V TlUontbcVYaW_.iR[jS�' �?] e~bt]k_YVhTcSg_ /
�ATl[ ; �5T V ; �BVxT ��[jT �  rX  rX^_Y_.X^V#_YiMTl] �>V��4V C!9�� � S7X&SgprX&e~azTlUoU#�jaW]S�,X^]8aW_YbcV#VYX�pRVYb �`sMe�|
_Yaobt]�'

�#S�V.X^ndT&V �RS � ��� C'9�� � SxT&UWntbcVYao_YiR[ / _.iRX�prX^Vyu�btV.[jTl]re~X&S�}$X�VYX\efUWX&T&VYU ��efU�TtSYSyaAIrX�� ao]`_.b
_Yi8VYX^X#_"�kprX&S)u�VYbc[�_YiRXx]ksR[  �X�V)b&u:u TcefaWUoaW_.aWX&S�':�$iMTl_,azS / T&UW[Fb�Sg_ TlUWU����#S7SgiRb&}DX��  �X�_Y_YX�V
VYXZSgsRUo_hS�ao]���� C!9h|�8 Tl]�� � �$T&UWU�� �wS �`a"��]Rbt_(SyiRb&}  rX^_Y_.X^V�V.X&SgsRUo_hSxaW]���� C'9�| @ / �"/ 9H;
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���0� ������� � � � ��b&}q_Yb(efbc[FprTlV.X � �wS$}7aW_Yijbc_YiRX^V,T&UWncbtVYao_YiR[�S

m � uA_YiRXxbcVYaWncaW]rT&U:pMTlprX^V7aW]MefUWs��kX���_YX�]�S.Tl[Fp8UWX&S / _Yi8X�_y|?_.X&Sg_  rX^_y}DX^X^]j_YiRXxbcVYaWncaW]rT&U
prT&p�X�V � S$V.X&Sgs8UW_hS7T&]��H_.iRXxX 5 p�X�VYaW[\X^]`_OS�bt]�T ����}7aWUoU  rX#�kbt]RX '��7_7_YiMTl_ / _.iRX
efV.aW_YX�VYaWbc]Fblu�Sgaont]RaJI{e^T&]refXxblu 6 'D6	8�}7aWUWU� rXxsrSyX�� '�� u�_.X^V7_YiRXx_y|?_.X&Sg_ / avuA_Yi8X ���
aW]��`aze^T&_YX&S  rX^_Y_.X^V ��}$btVOSgXJp�X�Vgu�btV.[jTl]MefX / _YiRXx}DbtV � / �  rX^_Y_.X^V ��}$bcVhSgX � / }7aWUWU  rX
aW]��`aze^T&_YX��(aW]j_YiRXJefbcVYV.X&Sgprbt]��`aW]Rn(pRU�TtefXxaW] �:aontsRV.X � 'F9H8 '
� _YiRX�VY}7azSyX / �y|���}7aWUoU  rX�ao]��`a�e^Tl_.X�� '

m � uA_YiRXxbcVYaWncaW]rT&U:pMTlprX^V7aW]MefUWs��kX���bt]8U#�Fbc]RX�S.Tl[FpRUoX / _YiRXJS.Tl[FpRUoX#}7aWUoU  rX�e~bt[FprT&VYX��
}7aW_.ij_YiRX  rX&Sg_,S.efbtV.X�b&u�_.X^]jX 5 prX^V.aW[FX�]`_OS�b&uQT ��� 'r�$iRX^] / avu _Yi8X ��� � S
prX^Vgu�bcVY[jT&]refX#a�S  rX^_Y_.X^V / _YiRXx}$bcV � / �  rX^_Y_.X^V�� / }7aoUWU  rXxpRsR_,aW] �:aontsRV.X � 'F9H8 '
� _YiRX�VY}7azSyX / �y|���}7aWUoU  rX�ao]��`a�e^Tl_.X�� '

m �#S)u�bcV7_YiRXx]ksR[  rX^VDblu XH cTlUosrTl_.aWbt]MS / _Yi8X�V.X&Sgs8UW_7blu
;�6�6	6�6	6�XH cTlUosrTl_.aWbt]MS�T&VYXxsrSgX��
u�btV7_.iRXJefbt[\prTlV.azSgbc]jX 5 e~X^pR_)u�bcV,�:T&[ C�;^|�;	6tTFT&]����ATl[ C�;Z| <�6cT '
�RbtV,�ATl[ C	;Z| ;�6cTFTl]��j�ATl[ C	;Z| <�6cT / _.iRXxVYX&SysRUW_Dblu ;	6�6�6\Tl]�� =46�6	6�X: tT&UWsrT&_Yaobt]rS
}7aWUoU  rXxsrSgX�� / VYX&SyprX&ef_YaF dX^U#�(Syb�_.irTl_7_.iRXx]`s8[  rX^VDblu XH cTlUWsMTl_Yaobt]rS,e^T&]  rXJTtS7}7aW_Yi
btV.aWncaW]rT&U�prTlprX^V	� S '
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genCea/    genCea/    genCea/     genCea/    genCea/      genCea/     oneCea/     twoCea/
P1.Pp50    P1.Pp200   P1.Pp1000   P4.Pp1000  P10.Pp1000   P1.Ppbest   P1.Pp1000   P1.Pp1000

--------------------------------------------------------------------------------------------------------------
Kea91-11           -           -           -      better           -           -      better           -
Kea91-11a      better      better      better      better      better      better      better      better
Kea91-16       worse       worse       worse       worse       worse       worse       worse       worse
Kea91-20       worse       worse       worse       worse       worse       worse       worse       worse
TL91-5      better      better      better      better      better      better      better      better
TL91-6      better      better      better      better      better      better      better      better
TL91-7           -           -           -           -           -           -           -           -
TL91-8           -           -           -           -           -           -           -           -
TL91-12           -           -           -           -           -           -           -           -
TL91-15           -           -           -           -           -           -           -           -
TL91-20                            
TL91-30                            

Tam92-20a*          -           -           -           -           -           -           -           -
Tam92-30a**         -           -           -           -           -           -           -           -
VCea91-10      better      better      better      better           -      better      better      better

--------------------------------------------------------------------------------------------------------------

genTam/    genTam/    genTam/     genTam/    genTam/      genTam/     oneTam/     twoTam/      genDK/      genDK/      twoDK/
P1.Pp50    P1.Pp200   P1.Pp1000   P4.Pp1000  P10.Pp1000   P1.Ppbest   P1.Pp1000   P1.Pp1000   P1.Pp1000   P1.Ppbest   P1.Pp1000

--------------------------------------------------------------------------------------------------------------------------------------------------
Kea91-11           -           -           -           -           -           -           -           -           -           -           -
Kea91-11a           -           -           -           -           -           -           -           -           -           -           -
Kea91-16      better      better      better      better      better      better      better      better      better      better      better
Kea91-20           -           -           -           -           -           -      better      better           -       worse      better
TL91-5      better      better      better      better      better      better      better      better           -           -           -
TL91-6      better      better      better      better      better      better      better      better      better      better      better
TL91-7           -           -           -           -           -           -           -           -           -           -           -
TL91-8           -           -           -           -           -           -           -           -           -           -           -
TL91-12           -           -           -           -           -           -           -           -           -           -           -
TL91-15           -           -           -           -           -           -           -           -           -           -           -
TL91-20                                    
TL91-30                                    

Tam92-20a*     better      better      better           -      better      better      better      better      better      better      better
Tam92-30a**         -           -           -           -           -           -           -           -           -           -           -
VCea91-10      better      better      better      better      better      better      better      better      better      better      better

--------------------------------------------------------------------------------------------------------------------------------------------------

genKad/    genKad/    genKad/     genKad/    genKad/      oneKad/     twoKad/     genTam2/    twoTam2/     genDK2/     twoDK2/
P1.Pp50    P1.Pp200   P1.Pp1000   P4.Pp1000  P10.Pp1000   P1.Pp1000   P1.Pp1000   P1.Pp1000   P1.Pp1000   P1.Pp1000   P1.Pp1000

--------------------------------------------------------------------------------------------------------------------------------------------------
Kea91-11           -           -      better      better           -           -           -      better      better           -           -
Kea91-11a      better      better           -           -           -           -           -           -           -      better      better
Kea91-16      better      better      better      better      better      better      better      better      better      better      better
Kea91-20           -           -           -           -           -      better      better           -      better           -      better
TL91-5      better      better      better      better      better      better      better      better      better      better      better
TL91-6      better      better      better      better      better      better      better      better      better      better      better
TL91-7           -           -           -           -           -           -           -           -           -           -           -
TL91-8           -           -           -           -           -           -           -           -           -           -           -
TL91-12           -           -           -           -           -           -           -           -           -           -           -
TL91-15           -           -           -           -           -           -           -           -           -           -           -
TL91-20                                            
TL91-30                                            

Tam92-20a*     better           -      better           -           -      better      better      better      better      better      better
Tam92-30a**         -           -           -           -           -           -           -           -           -           -           -
VCea91-10      better      better      better      better      better      better      better      better      better      better      better

--------------------------------------------------------------------------------------------------------------------------------------------------

The result of 200000 evaluations are used for the comparison except for the following cases.
*  For Tam92-20a, the result of 2000 evaluations are used.
** For Tam92-30a, the result of 4000 evaluations are used.

� " * ��/1� ��� �$� �7�$iRXxVYXZSgsRUo_7bluDefbc[FprT&VYaW]8n ���#S$}7aW_.ijbt_Yi8X^V#T&UWncbtVYao_YiR[�S



����� ������� �	� � � ���
� ��� � � � ��	��
 ��� ���� � � 9	9H;

Tl]�� 9:8 �JTl]��qTlUoU ���#SF}$X�VYX�T� RUWX�_.b�b  R_OTlaW]qSybt[FX SybtUosR_Yaobt]rS�ao]q��� C!9h|�;	6 Tl]�� <�6 '
�#e^e~btV �kaW]RncU#� / _.iRX � ��� C!9�� TlUontbcVYaW_.iR[ � S$X %{X&ef_YaF dX#VhT&]RntX�[�T �  rX�[(srehiF]rTlV.VYb&}$X�V�_.irTl]
_YiMTl_,blu � �wS '

WQbt[FpMTlVYao]Rn ���#S)}7ao_Yi � �ATl[ C	;  �� � S:V.X&SgsRUo_hS / [�Tl] �  rX^_Y_.X^VQUzT �dbts8_hS�}$X^V.X�ncX^]RX^VOTl_.X��
aW]q�ATl[ C�;Z| ;�6cT�}7aW_Yiq�ATl[ �5T V T&]����ATl[ ; �5T�V ; �5VxT �qTlUontbcVYaW_.iR[jS�' � ] _YiRX�bc_YiRX�V
irT&]�� / ]Rb  rX^_Y_.X^VAVYX&SysRUW_OS<}$X^V.X�u�bcsR]���ao]��ATl[ C�;Z| <�6cT#TZu�_.X^V�=46�6	6�XH cTlUosrTl_.aWbc]rS ' ��b&}$XH dX^V /
TtSwSgiRb&}7]�aW] ��pRprX^]��ka 5 ¡ / T&UWUA_YiRXX���#S�X 5 efX^pR_$u�bcV WQX&T�b  R_OTlao]RX��  rX^_Y_.X^V,UzT �dbtsR_OS ao]
�ATl[ C	;Z| ;�6tTjT&]���T&UWU���X�]RaW_.btV,VYX^pRV.X&SgX�]`_OTl_Yaobt]j}7aW_.i��ATl[ ; �5T V ; �5VxT ��VYX&Tce�i8X��  �X�_Y_YX�V
UzT �dbcsR_hS$ao]j�:T&[ C�;^|�<	6tT / T^u�_YX^V�;	6�6�6	6�6FXH cTlUosrTl_.aWbc]rS '���X�]refX / � �ATl[ C	;  ��Ae^Tl]! rXJSYTla"�H_.b
 rXxT �dsRaze 4 X^VQT&UWntbcVYao_YiR[�_YirT&] � �wS / _.iRbts8ntijaW_D[FaWnci`_Qe�TlsrSyX#pRVYX�[jTl_.sRVYXwefbt]' dX^V.ntX^]re~X '
�?] � WQX&T�C'9�| 9H6 / bc]RU#�Jbt]RX�� �1u T&aWUoX��#_YbxSyiRb&}� rX^_._YX^V p�X�Vgu�btV.[jTl]MefXQ_YirT&]�_YiRXDVYX&SysRUW_OS

_Yi8X^VYX 'Q�$i8X^VYXfu�bcVYX / ���#S7TlV.X�ntX�]RX^VhT&UWU �FSysRprX^VYaobtV,_Yb
� � W W � C'9�� � S$T&UWntbcVYao_YiR[ '
�?]�efbc]refUosrSgaobt] / efbc[FprTlV.X��5}7aW_.iqSgao[�sRU�Tl_.X��5T&]R]RX&T&UWaW]8n L�a ' X ' _.iRX�TlUWncbtV.aW_Yi8[jS�ao]

�>V��4V C!9 ��T&]�� � �ATl[ C	;  �� N / _Yi8X WQX&TFTlUontbcVYaW_.iR[ [jT �F]Rbc_  rX(SgbFncbdb � ���ATl[��BT V [jT �
 rXFTcS#ntbdb ��TtS � � ��T&]����ATl[ ; �5T�V ; �5VxT � [jT �  rX  rX^_._YX^VwX&SgprX&efa�TlUoU#�j}7aW_.i3�,X^]Rao_YbcV
VYX�pRVYb �`sMef_Yaobt] [FX^_.iRb �RS�' �#S�u�btV � srTcSga | ��X�}7_Ybt] [\X^_YiRb �8S<L a�' X 'q_YiRX TlUWncbtV.aW_Yi8[jS�ao]
� ��� C'9��DTl]�� � � W W � C!9 � N / ���#SJTlV.X�ncX^]RX^VOTlUWU �  rX^_._YX^Vx_YiMTl]5� � [FX^_Yi8b �RS#X 5 e~X^pR_�u�bcV
_Yi8X�VOTl]RncX�}7iRX�VYX � ��� C'9�� � SDTlUontbtV.aW_.iR[ Sgi8bl},S,VYX^[jT&V 4 T  8UWX,p�X�Vgu�btV.[jTl]MefX '

��P - ��� �!( " P # � " 	 ����� � ��(5& ��bFSyX^X�_.iRXxp�bcpRsRU�Tl_Yaobt] Sya�G^XxX %{X&ef_OS$bt]SWQX&T / �:T&[ Tl]��
VxT ��T&UWntbcVYao_YiR[jS / �L| _YX&Sy_hS,TlVYX IMVhSg_,srSyX�� ' �wS�SyiRb&}7]�aW] �:aWncsRVYX � 'F9 �1/ _YiRXJp�bcpRsRU�Tl_Yaobt]
SgaFG^XjSyX^X^[jS#_Yb  rXFao] � sRX�]`_.azTlUQu Ttef_.btVxu�btV�_Yi8X WQXZT�TlUontbcVYaW_.iR[  rX&e^T&srSgX WQX&T � Sxp�X�Vgu�btVy|
[jT&]refX7blu�_.X^]  cTlV.aWX��(sR]��`X^V �`a %{X^VYX^]k_QprbtpRsRU�Tl_.aWbt]�Sya�G^X ' � ]F_YiRX,bt_.iRX^VDirTl]�� / �ATl[�Tl]��
VxT ��TlUWncbtV.aW_Yi8[jS)}DX^VYXxUWXZSYS7T�%{X&e~_YX��  � �`a %{X^VYX^]k_7prbtpRs8UzTl_.aWbc]�SgaFG^X '

�$iRX^] / _.b�b  MSgX^V  dX�_.iRX�V.X^UzT&_Yaobt]# rX^_y}$X^X�]�_.iRX WQXZT�T&UWncbtVYao_YiR[�T&]���prbtp8sRUzT&_YaWbc]jSgaFG^X /
pRV.bt_YXZef_YX��(_g| _YX&Sy_hS$T&VYX#sMSgX��FTcS7SgiRb&}7]Fao]!�:aontsRV.X � '�91@ '��,UW_Yi8btsRnciF_YiRXw_YX^]��kX^]re ��a�S)]Rbc_
Sgb\Sg_.VYbc]Rn / UzT&VYntXxprbtp8sRUzT&_YaWbc]�Sya�G^Xx[jT �# rX�pRV.Xfu�X^VOT  RUoX�u�btV7_.iRX WQX&T�T&UWncbtVYao_YiR[ '
��b&}$XH dX�V / TcS�[jT&]��FncVhT&pRirS�ao] ��pRprX^]��`a 5 T�SysRntncX&Sg_OS / _Yi8X�efbc]! dX^V.ntX^]MefXxSgprX^X���blu

���#S$}7aW_.i�Sg[jT&UWUWX�V$prbtpRs8UzTl_.aWbc]�SgaFG^X#[jT �  rX�u TcSg_.X^V�'

��� � ��(5& P � � � 2 ���!/ P � ��P - � ���!( " P # & �#S�SyiRb&}7]5ao] �:aWncsRVYXZS � '�9 �1/ _YiRX\p�X�Vgu�btVy|
[jT&]refX(blu WQX&T�a�S�blu�_.X^]�T�%<XZef_YX��  �� _YiRX\]`sR[  rX^Vxblu,prbtp8sRUzT&_YaWbc]rS�}7iRX^VYXZTtS�_.iRbdSyXjblu
�ATl[ Tl]��UVxT � TlV.X�UoX&SYS,aW] � s8X^]refX�� '��#Sgao]RnjpRVYbc_YX&e~_YX���_y|?_.X&Sg_OS / WQX&T � S#_YX^]��kX^]re ��_YirT&_
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| genCea  | genTam  | genKad  |
-------------------------------------------

TL91-5|  0.00   |  0.00   |  0.00   |
TL91-6|  0.00   |  0.00   |  5.69*  |
TL91-7| 11.68*  |  0.00   |  3.77*  |
TL91-8| 19.38*  |  9.49*  |  3.81*  |

VCea91-10|  4.26*  |  1.96   |  1.13   |
Kea91-11| 11.12*  |  2.83   |  1.61   |
Kea91-11a|  1.91   | 13.72*  |  0.48   |
TL91-12| 14.30*  |  5.84*  |  0.93   |
TL91-15|  7.44*  |  2.77   |  5.28*  |
Kea91-16| 17.08*  |  0.25   |  1.26   |
Kea91-20|  1.21   |  1.79   |  0.04   |
TL91-20| 12.43*  |  0.65   |  2.12   |

Tam92-20a| 54.10*  |  0.52   |  1.51   |
TL91-30| 93.09*  |  2.00   | 17.61*  |

Tam92-30a|  7.48*  |  0.85   | 10.35*  |
-------------------------------------------

"*" indicates significant difference was found.

� "+* ��/5� ��� � ���7�$i8X�VYXZSgsRUo_hS$blu �L| _YX&Sy_hS$u�btV7prbtp8sRUzT&_YaWbc]�Sya�G^XxaW]' dX&Sy_YaWn�Tl_.aWbt]

genCea/P1.Pp1000 genCea/P1.Pp200
-------------------------------------------------

TL91-5 - -
TL91-6 - -
TL91-7 - -
TL91-8 better
VCea91-10 better
Kea91-11 - -
Kea91-11a - -
TL91-12 better
TL91-15 - -
Kea91-16 better
Kea91-20 - -
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

genCea/P1.Pp200 genCea/P1.Pp50
-------------------------------------------------

TL91-5 - -
TL91-6 - -
TL91-7 - -
TL91-8 - -
VCea91-10 - -
Kea91-11 better
Kea91-11a - -
TL91-12 - -
TL91-15 better
Kea91-16 better
Kea91-20 - -
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------
� " * ��/5��� � � � �$�$iRXJVYX&SysRUW_OS$blu pRVYbc_YX&e~_YX��F_g| _YXZSg_hS$u�btV7prbcpRsRUzT&_Yaobt]�Sya�G^Xxao]! dX&Sy_YaondTl_.aWbc]



����� ������� �	� � � ���
� ��� � � � ��	��
 ��� ���� � � 9	9)=

| genCea  | genTam  | genKad  |
-------------------------------------------

TL91-5|  0.00   |  0.00   |  0.00   |
TL91-6|  0.00   |  0.00   |  2.60   |
TL91-7|  9.55*  |  0.00   |  0.32   |
TL91-8| 10.60*  |  1.00   |  7.31*  |

VCea91-10| 10.32*  |  7.56*  |  0.10   |
Kea91-11|  7.75*  |  0.50   |  2.00   |
Kea91-11a|  6.23*  | 14.63*  |  8.24*  |
TL91-12| 21.59*  |  0.50   |  0.00   |
TL91-15| 26.44*  |  1.38   |  2.46   |
Kea91-16|  7.36*  |  1.85   |  0.11   |
Kea91-20| 20.45*  |  1.33   |  2.48   |
TL91-20| 28.85*  |  0.10   |  7.03*  |

Tam92-20a|  3.29   |  1.51   |  9.25*  |
TL91-30| 21.00*  |  1.26   | 20.15*  |

Tam92-30a| 31.33*  |  8.11*  | 15.59*  |
-------------------------------------------

"*" indicates significant difference was found.

� "+* ��/5����� � ���#�$iRXxV.X&SgsRUo_hS7blu ��|?_.X&Sg_OS u�bcV�_.iRX�ao]! dX&Sy_YaondTl_.aWbc]Hb&uQ_Yi8X�]ksR[  rX^VDbluQprbcp`|
sRU�Tl_Yaobt]rS

Sg[�TlUWUoX^V�]ksR[  rX^V�b&u�prbcpRsRUzT&_Yaobt]rS�[�T �  �X�[FbtV.X�SgsRao_hT  8UWXjazS�b  rSyX^V  dX��5TtS\SgiRb&}7]5ao]
�:aontsRV.X&S � 'F9HC '

� � - /5P � ����( " P # � �4(� P � & �#SxSgi8bl}7]�aW] �:aWncsRVYX � 'D;�6 / ]Rb�_"�`pRa�e^TlU �`a&%{X^V.X^]refX(e^T&]
 rXjSgX�X^]�ao]�Tl] ��_Yi8VYX^X\TlUontbtV.aW_.iR[jS#VYX^n�TlV �`aW]Rn�_YiRX\VYX&SysRUW_OS�T^u�_YX^V ;�6	6�6�6	6 X: tT&UWsrT&_Yaobt]rS /
��b&}$X: dX^V / _YiRX,e~bt]' dX^VYncX^]refX SgprX^X���[jT �  rX,Sgs� MSg_hT&]`_.azT&UWU#�$�`a&%{X^V.X^]k_QTtS�[jT&]��xntVOTlpRiMS�ao]
��pRprX^]��`a 5 � SgsRncntX&Sy_hS�'��$iMTl_,azS / _y}$b�V.X^pRVYb �ksref_Yaobt]dL �,X^]Rao_YbtV,}7aW_.i�_y}7aW]�ehiRaWU"�`VYX�] N�a�S
_Yi8X�u TtSy_YX&Sy_JTl]���ncX^]�VYX^p8VYb �`sre~_YaWbc]GL ncX^]RX^VOTl_Yaobt]  rTcSgX��QN7azS7_YiRX(SyUWb&}$XZSg_�' WQbt]rSya �`X�VYaW]8n
_Yi8X�u Tcef_(_YirT&_�_.iRX&SgXj_.iRVYX^Xj[FX�_YiRb �RS � Ir]rT&U�V.X&SgsRUo_hS�T&VYX�SyaW[FaoUzT&V�aW] �dsrTlUoaW_"� / �,X^]Rao_YbcV
VYX�pRVYb �`sMef_Yaobt]�XZSgprX&efa�TlUWU ��}7aW_.iH_y}7ao]�ehiRaoU �`V.X^]F[jT �# rX�T�[FbcVYX#X�%<XZef_YaF dX ����_YirT&]�_.iRX
ntX�]RX^VhT&_Yaobt]! rTtSyX���T&pRpRV.bdTtehi�'

��� � ��( P � � � # � � ����/5��2R�4(5�'/1& �?]�_Yi8azS<X 5 prX^VYao[FX^]k_ / _.sR]RX�� ���1pMTlVhT&[FX^_.X^VhS<}7iRa�e�i
Sgi8bl}DX��1_.iRX  rX&Sy_FprX^Vgu�bcVY[jT&]refXFu�btV\T�prT&VY_.azefsRU�TlV(pRVYb  RUWX�[�sR]��`X�VjT pMTlVY_.azefs8UzTlV ���
TlV.XFsrSyX���TtSx}$X^UoUDTtS�bc_YiRX�V�TlV  RaW_.VhT&VYaWU � e�i8bdSgX�]�prTlVOTl[FX�_YX^VOS ' ��b&}$X: dX^V / TcS�SgiRb&}7]�ao]
�:aontsRV.X � '�9:8�T&]���aW]L��pRprX^]��`a 5 ¡ / _Yi8X)prX^Vyu�btV.[jTl]re~X�blur_.sR]RX��xprTlVOTl[FX�_YX^VOS<bt]RU �xSgiRb&}DX��
Sgao[FaWU�TlV�_.X^]��`X�]re � ' �$iRX^VYX~u�btVYX / ��}$bcsRU �FUWa 4 X7_Yb(efU�Tlao[�_.irTl_ ���#SQ[jT �# �X �dsRaW_.X�V.b  RsMSg_
u�btV,_Yi8X�ehiRbcazefX,blu ����prT&VhTl[\X^_YX^VOS '
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genCea/P1.Pp1000 genCea/P4.Pp1000

-------------------------------------------------
TL91-5 - -
TL91-6 - -
TL91-7 - -
TL91-8 better
VCea91-10 - -
Kea91-11 better
Kea91-11a better
TL91-12 better
TL91-15 - -
Kea91-16 - -
Kea91-20 - -
TL91-20 - -
Tam92-20a - -
TL91-30 - -
Tam92-30a - -

-------------------------------------------------

genCea/P4.Pp1000 genCea/P10.Pp1000
-------------------------------------------------

TL91-5 - -
TL91-6 - -
TL91-7 better
TL91-8 - -
VCea91-10 - -
Kea91-11 - -
Kea91-11a - -
TL91-12 - -
TL91-15 better
Kea91-16 better
Kea91-20 - -
TL91-20 - -
Tam92-20a - -
TL91-30 - -
Tam92-30a - -

-------------------------------------------------
� "+* ��/5� ��� � � � �$iRX7VYX&SysRUW_OS�blu�p8VYbt_.X&ef_.X���_y|?_.X&Sg_OS:u�btVQ_YiRX,aW]' dX&Sy_YaWn�Tl_.aWbt]�b&u�_.iRX�]ksR[  rX^V
blu�p�bcpRsRU�Tl_Yaobt]rS

����� ����% % ��"��

�?]�efbt]re~UWsrSyaWbt] / ��b  R_hT&aW]RX��H_Yi8X�u�bcUWUobl}7ao]Rn�VYXZSgsRUo_hS '
�#S�V.X^ndT&V �RS�_.iRX�prX^Vgu�bcVY[jT&]refXJefbc[FprTlV.azSybt]  rX^_y}DX^X^]U���#SwTl]���bc_YiRX^V�TlUWncbtV.aW_Yi8[jS /

�:b  R_hT&aW]RX��\T�VYXZSgsRUo_7Sgi8bl}7ao]Rn�_.irTl_D_YiRX,prX^Vgu�bcVY[jT&]refX,blu����#SQazS�ntX^]8X^VhT&UWU#�# rX^_._YX^VQ_.irTl]
_Yi8bdSgXJbluQp8VYXH kaWbcsrSgU �FVYX^prbcVY_YX�� � ao[�sRU�Tl_.X�� ��]R]8X&TlUoaW]RnVL � � NDTl]�� � srTcSga | ��X�}7_Ybt]dLg� � N
[FX^_.iRb �RS�bc]5_Yi8X�Sg_OTl]��8TlV ��� ���)S�' �$iRa�S�SysRprX^VYaobtVYao_"��}7TcS�X&SyprX&efazT&UWU ��SyaWnt]8aAI{e^T&]`_�ao]
�ATl[ ; / T�V ; / T&]�� V�T �FTlUontbcVYaW_.iR[jS�}7iRX^]\_YiRX ��sMSgX �,X^]Rao_YbcV$VYX�pRVYb �`sMef_Yaobt]FpRV.b �`srefao]Rn
_y}$b(efbc[FpRUoX^[FX~]`_OTlV �(ehiRaoU �`V.X^]�'

�RVYbt[�_YiRX�efbt[FpMTlVYa�Sgbc]Hb&u����#S7}7aW_.ijX&Ttehijbt_Yi8X^V / aW_7} TtS7b  rSyX^V  dX��F_.irTl_,_YiRXJT&UWntb&|
VYao_YiR[ � S$SysRaW_OT  RaoUWao_��\[jT �  rX�iRaWnciRU#�!�kX^prX^]��`X^]k_,bt]�_Yi8X�]ksR[  rX^V7b&uQu TtefaoUWaW_.aWX&S�'7�$iRa�S a�S
 rX&e^T&srSgX,}7iRaWUoX7_YiRX WQXZT�T&UWncbtVYao_YiR[�btsR_.prX^Vgu�bcVY[FX���bc_YiRX�VhS�aW](T&UW[Fb�Sg_QT&UWURb&u�_Yi8bdSgX �����QS
irTH kaW]Rn(T&_7[FbdSy_$_y}$X^UF dX u TcefaWUoaW_.aWX&S / _.iRX#bc_YiRX^V�I  dX ���#S7efUWXZTlVYU �FSyiRb&}$X��  rX^_._YX^VDp�X�Vgu�btVy|
[jT&]refX#bc] �����QS7aW]refUos��`ao]Rn�T&_�UoX&TtSy_�IRu�_YX^X�]�u TcefaWUoaW_.aWX&S�' � aW]refXx_.iRX IQ dXxTlUontbcVYaW_.iR[jS$pRs8_
T�UWao[FaW_OTl_.aWbt]�bc]jaW]Rao_YazT&U�SyX&TlVOe�ijSyprTte~X  �\Sgbt[\X#efUosrSg_.X^VYao]Rn�[\X^_YiRb � / _.iRazS7SybtV._7blu�SgprTcefX
UWao[FaW_OTl_.aWbt]�[�T �� rX#X %{X&ef_.a� dX$u�btV �����QS7efbt]MSgazSy_Yao]Rn�b&uA[jTl] ��u TcefaWUoaW_YaoX&S ' ��b&}DXH dX^V /  �bc_Yi
_Yi8X��ATl[ T&]�� T V TlUontbtV.aW_.iR[jS7blu�_YX�]�u�X^UWU�ao]`_.bFpRVYX�[jTl_.sRVYXJefbc]! dX^V.ntX^]MefXx}7iRazehi�UoX��H_.b
prbdbtVxSybtUosR_Yaobt]rS�'�WQbt]rSya �`X�VYaW]8n�_.iRX#u Ttef_,_YirT&_�_.iRX&SyX�T&UWncbtVYao_YiR[�S$irTH dXxSg_.VYaze~_7UWaW[\aW_hT&_Yaobt]
u�btVwSgXZTlVhehijSyprTtefX / SgsrehijUWaW[\aW_hT&_Yaobt]([jT ��]Rbc_  rXJT�ntbdb ��a �kX&T�ntX^]8X^VhT&UWU#�(aW] �����QS�'
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genCea/P1.Pp1000 twoCea/P1.Pp1000
-------------------------------------------------

TL91-5 - -
TL91-6 better
TL91-7 better
TL91-8 better
VCea91-10 better
Kea91-11 - -
Kea91-11a better
TL91-12 better
TL91-15 better
Kea91-16 better
Kea91-20 better
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

oneCea/P1.Pp1000 twoCea/P1.Pp1000
-------------------------------------------------

TL91-5 - -
TL91-6 - -
TL91-7 - -
TL91-8 better
VCea91-10 better
Kea91-11 - -
Kea91-11a better
TL91-12 better
TL91-15 better
Kea91-16 - -
Kea91-20 better
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

genTam/P1.Pp1000 twoTam/P1.Pp1000
-------------------------------------------------

TL91-5 - -
TL91-6 - -
TL91-7 - -
TL91-8 better
VCea91-10 better
Kea91-11 - -
Kea91-11a - -
TL91-12 better
TL91-15 better
Kea91-16 better
Kea91-20 better
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

oneTam/P1.Pp1000 twoTam/P1.Pp1000
-------------------------------------------------

TL91-5 - -
TL91-6 - -
TL91-7 - -
TL91-8 better
VCea91-10 better
Kea91-11 better
Kea91-11a - -
TL91-12 - -
TL91-15 better
Kea91-16 - -
Kea91-20 - -
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

genKad/P1.Pp1000 twoKad/P1.Pp1000
-------------------------------------------------

TL91-5 - -
TL91-6 better
TL91-7 better
TL91-8 better
VCea91-10 better
Kea91-11 better
Kea91-11a better
TL91-12 - -
TL91-15 better
Kea91-16 better
Kea91-20 better
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

oneKad/P1.Pp1000 twoKad/P1.Pp1000
-------------------------------------------------

TL91-5 - -
TL91-6 better
TL91-7 better
TL91-8 better
VCea91-10 better
Kea91-11 better
Kea91-11a better
TL91-12 better
TL91-15 better
Kea91-16 better
Kea91-20 - -
TL91-20 better
Tam92-20a better
TL91-30 better
Tam92-30a better

-------------------------------------------------

� " * ��/1� ��� � � �7�$iRXxVYXZSgsRUo_hS$blu�_g| _YX&Sy_$u�btV,VYX^pRV.b �`sref_.aWbc]Hao]! dXZSg_YaondT&_YaWbc]
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� 5 _.X^]rSgaF dX �`X^_OTlaWU�S#blu,_Yi8XFVYX&SysRUW_OSxTlpRprX&T&V�azSJTlpRprX^]��`azefXZS�¡�_.b � '��$iRXje~bt]k_YX^]k_hS
TlV.XJTtS$u�btUWUob&},S '

m ��p8p�X�]��`a 5 ¡ = �AT  RUoX&S,SgiRb&}7aW]8nF_YiRXJprX^Vgu�bcVY[jT&]refX#b&u$XZTtehi ��� [FX^_Yi8b ��ao]�X&Tce�i
b&u�_.iRX IRu�_YX^X�]H_.X&Sg_7p8VYb  8UWX^[jS�'

m ��p8p�X�]��`a 5 W = � efbtV.X �^_.aW[FX7ncVhTlp8irS u�bcV7T&UWU�Sya 5 ����[FX�_YiRb �RS / u�bcV �`a %<X�VYX^]k_QpRVYb  `|
UoX^[jSQTl]��jprTlVOTl[FX�_YX^V  tT&VYa�Tl_Yaobt]rS�'

m ��p8p�X�]��`a 5 T = � efbtV.X �^_.aW[FX�ntVOTlpRirSHu�bcV �`a&%{X^V.X^]`_\p�bcpRsRU�Tl_Yaobt] Sya�G^XZS / u�bcV�X&Tce�i
pRV.b  RUoX^[ T&]��F}7aW_Yi�bt_.iRX^V ����prTlVOTl[FX^_.X^VhS�I 5 X�� '

m ��p8p�X�]��`a 5 � = �#S ��pRprX^]��`a 5 T /  RsR_#u�btV#]ksR[  rX^V�b&u7prbtp8sRUzT&_YaWbc]rS�VOTl_.iRX^V#_.irTl]
prbtp8sRUzT&_YaWbc]�Sya�G^X '

m ��p8p�X�]��`a 5 � = �wS ��pRprX^]��`a 5 T /  8sR_�u�bcV�V.X^pRV.b �`sref_.aWbt] [FX^_.iRb ��VhTl_.iRX^V�_.irTl]
prbtp8sRUzT&_YaWbc]�Sya�G^X '

m ��p8p�X�]��`a 5 � = T�azT&ntVOTl[ blu{_Yi8X  rX&Sg_AUzT �dbcsR_Lu�bcsR]��  �#_Yi8X���� u�bcV:X&Tce�iJpRVYb  RUWX�[ '
% X�ndTlV �`aW]8n�_YiRXFao]! dXZSg_YaondT&_YaWbc]�b&u ����pMTlVhT&[FX^_.X^VhS / �xefbts8U ��efbc]!IrV.[ _.irTl_�iRaontiRX�V

[(sR_hT&_YaWbc]�VhT&_YXF[jT ��aW[FpRV.b5 dX�_Yi8X�prX^Vyu�btVY[�Tl]refX�b&u,_YiRX WQX&T�TlUWncbtV.aW_Yi8[ 'F�AT 4 aW]Rn Tte�|
efbcsR]`_Ablu{_.iRX7ehirTlVOTtef_.X^VYa�Sg_.aze�_YirT&_:_.iRX WQX&T,TlUontbtV.aW_.iR[�Sg_hT&VY_OS�_.iRX7SyX&TlVOe�ixu�VYbc[ [\X��`aWbke~VYX
SgbcUWsR_.aWbc]rS7Tl]��Fao_$]RX^X��RS$TxiRaWnciH[(sR_OTl_Yaobt](VhT&_YX / _YiRa�S)VYXZSgsRUo_$[jT �# rX#VYXZTtSgbc]rT  8UWX ' ��UzSyb /
�$e~bt]!IrV.[FX���_.irTl_ �,X^]8aW_YbcV7VYX^p8VYb �`sre~_YaWbc]�X&SyprX&efazT&UWU ��u�bcV7pRVYb �`sMefaW]Rn(_y}$b(ehiRaWU"�`VYX�]F}7TcS
ntX�]RX^VhT&UWU �  rX^_._YX^V7_.irTl]jntX�]RX^VhT&_Yaobt]`|� rTtSyX��HV.X^pRV.b �`sref_.aWbt]�' �?]Fbc_YiRX^V7}DbtV �RS / _YiRXwVYX&SysRUW_OS
b  MSgX^V  dX��#aW]�_.iRazS<X 5 prX^V.aW[FX^]k_{TlV.X7efbc]rSga�Sg_YX�]`_�}7ao_Yixbt_.iRX^V�� � Sg_.s��`aWXZS<aW] IMX^U �RS��ka&%{X^VYX�]`_
u�VYbc[ �����QS,TtS,SgiRb&}7]�ao] �>T#TH 0C!9���'
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�?]5_.iRazS�_.iRX&Sga�S��)u TcefaWUoaW_"� UzT �dbtsR_�p8VYb  8UWX^[jS0L������QS N�Tl]�� �,X^]8X^_Ya�e �,UWntbcVYao_YiR[jS^L ���#S N
}$X�VYX,VYXH kaWX^}DX�� ' ��T&VYnts8X���_YiMTl_7Sys� rbtpR_.aW[jT&U{TlpRpRV.bdTce�iRXZS$TlV.XxSgs8aW_hT� RUWX7u�btV �����QS$b&}7aW]8n
_Yb�_.iRX^aoV � � | efbc[FpRUWX�_YX^]RXZSYS���Tl]��F_YiMTl_ ���#S��k}7iRazehiFirTH dX  rX^X^]jVYX&e~btnt]8azSgX��FTtS7TxsrSgXfu�s8U
[FX^_.iRb ��u�bcV	� �:|yefbc[FpRUoX^_YX,pRVYb  RUWX�[jS��d[jT �# rXJSgsRao_hT  8UWX�u�bcV �����QS�'��)_Yi8X^]j]Rbt_.X��F_YirT&_
 cTlV.aWbtsMS�VYX&SyX&TlVOe�iRX�VhS#irTH dX�V.X&efX^]k_YU ��ao]! dX&Sy_YaondTl_.X���_YiRXjT&pRpRUoaze^T&_YaWbc]�blu ���#Sx_Yb �����QS�'
��b&}$X: dX^V��R_.iRX �����QS#aW] �dsRX&Sy_Yaobt]�}$X�VYX�sMSgsrT&UWU#��a �`X�]`_.aze^T&U �����QS '��7efbc] �YX&ef_.sRVYX���_YirT&_
_Yi8X^VYX#a�S$T&UzSgb\T�]RX^X���_Yb�X 5 Tl[\aW]RX7_.iRXxsrSgX#b&u����#S$bc]j]Rbt]`| a �kX^]`_.aze^T&U������QS��R}7iRazehijTlV.X
[FbcVYX �ka � efsRUW_A_YiMTl]�a �kX^]`_.aze^T&U�� ���)SQT&]���[FbtV.X$_"�kpRaze^T&U`b&u�V.X&TlUkpRVYb  RUWX�[jS ' �ATlUzSybx]Rbt_.X��
_YiMTl_ � � �������5V.X&SgX&T&VhehiRX^VOS7Sgb�u TlV7irT ��]Rbt_,efbc]��`sre~_YX���Tl] �jSgaont]RaJI{e^Tl]k_7aW]' dX&Sy_YaWn�Tl_.aWbt]
bluJ_.iRX�X %{X&e~_hS�blu  cTlV �`ao]Rn ��� pMTlVhT&[FX^_.X^VhS�' ��UzSyb��$ao_�a�S�]8bt_hT� RUWX�_YirT&_jSgX: dX^VhT&U7_YX&Sy_
pRV.b  RUoX^[jSFT&VYX VYXfu�X^V.VYX��5_.b5ao] �`a %{X^VYX^]k_FprT&prX^VhS��  Rs8_�u�X�} blu(_.iRX&SyX�pRV.b  RUoX^[jS�}DX^VYX
X 5 Tl[Fao]RX���aW]�Tl] �F_y}$b �ka&%{X^VYX�]`_7ao]! dX&Sy_YaondTl_.aWbc]rS '
 aW_.i(TlUWUk_Yi8azS�aW]�[\aW]��!� �<X&Sy_hT  8UWazSyiRX��x_YiRXQu�btUWUob&}7aW]Rn#ao[F[(X��`azT&_YXAVYX&SyX&TlVOe�iJaW]k_YX^V.X&Sg_OS =
m �?]' dX&Sg_.aWndT&_Yao]Rn ����prTlVOTl[FX�_YX^VOS)bt] T  cT&VYaWX��HSyX^_7blu �����QS
m WQbc[FprTlV.aW]Rn ����prX^Vgu�bcVY[jT&]refX#}7ao_Yijbt_.iRX^V,[FX^_.iRb �RS)bc]�T  cTlVYaoX��jSgX^_7b&u � ���)S
m WQbc[FprTlV.aW]Rn�prb�SYSga  RUWX ���#S7}7aW_.iHXZTtehiHbc_YiRX�V7bt]�T  cT&VYaWX��HSyX^_7blu �����QS
�Lb VYXZSgX&T&Vhehi5_Yi8X�T� rb1 dX�_YbcpRaze^S�� ��ao]RaW_.azT&UWU#��XZSg_hT� RUWa�SgiRX�� IRu�_.X^X^] Sg_OTl]��RT&V �������QS�'

�$iRX&SyXQpRVYb  RUWX^[�SM}DX^VYX b  R_OTlaW]8X���u�VYbt[ pRVYXH kaWbcsrS<prT&p�X�VhS<}7iRa�e�ix}$bcV 4 X��,bt]x]Rbt]k|?a"�`X^]k_Yaze�TlU
9�9 �
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�����QS)}7ao_Yi  cT&VYaWbcsrS$T&UWncbtVYao_YiR[�S '��$i8X^VYXfu�bcVYX �kVYX&SysRUW_OS�X 5 a�Sg_�u�btVD_YiRXZSgX,pRVYb  RUWX^[�S)T&VYa�SgaW]8n
u�VYbc[  cTlV.aWbtsMS [FX�_YiRb �RS��Refbc]rSg_.aW_.sR_Yao]RnFT�sMSgXfu�sRU� MTtSga�S u�bcV$u�sRVY_.iRX^V,efbc[FprT&VhTl_.a� dXxSy_Ys�� � '

�$iRX^] ��ao]�_Yi8X�UoaWntik_,blu,T(UWaW_.X^VhT&_YsRV.X�V.XH `aoX^} �
��SysRntncX&Sg_.X�� � UWaze~aW]Rn\�LV.X^X � _.VYsref_.sRVYXZS
L � � � S Nx[jT �  �X�TjVYX&TcSgbt]MT  RUoXHV.X^pRV.X&SgX^]k_hT&_Yaobt]�b&u,pRi��8Sga�e^TlUDUzT �dbts8_hS ' �?]�T � �`aW_.aWbt]�_.b
X 5 pRUzT&aW]Rao]Rn,_YiRX efbt]re~X^pR_�b&u � � � � � �`X&S.efVYa  rX���_y}$b,_"�`prX&SAblu{[FX^_.iRb �RS� ��x}7iRa�e�i�Tl] � � �
e^T&]�e~btVYV.X&Sgprbc]���_.b#T$pRi �8Sgaze�TlUtU�T �dbtsR_ �&Tl]����`azS.efsrSYSyX��xTtSyp�XZef_hS<b&ur_YiRX ������SgX&T&VhehiJSgprTcefX
u�VYbc[�_Yi8X�prX^VOSgprX&ef_.a� dX#b&u � � � S�'

� u�_YX�V�_.iRazS�� �(SgX�_�sRp Sga 5 _��kprX&S�b&u ���#SZL WQX&T ���ATl[ ��T�V �D�ATl[ ; ��T�V ; � VxT �QN
}7iRa�e�i e^T&]5SybtUF dX � ���)S�srSyaW]Rn�Tl] � � � |� rTtSyX��1V.X^pRVYXZSgX^]k_hT&_YaWbc]�' �$iRX WQX&T�T&]��5�ATl[
TlUontbcVYaW_.iR[jSxTlV.X �ksRpRUWa�e^Tl_.X&S#blu,_.iRX ���#S#srSyX���ao] �DW�� ��%�C'9��DTl]�� � �ATl[ C	;tT � '  i8aWUWX
_Yi8X WQXZT�TlUWncbtV.aW_Yi8[ SgX&T&VhehiRX&SDTlUWU{prbdSYSya  RUoXxUzT �dbtsR_OS$}7iRazehije^T&]! �XxX 5 pRV.X&SYSyX��  � � � � S��
_Yi8XF�ATl[ TlUontbtV.aW_.iR[ IMVhSg_xUoaW[Fao_hS7_YiRXjSyX&TlVOe�i�SgpMTtefXFsMSgaW]8n�_Yi8X�V.X&SgsRUo_xbluwT�e~UWsrSy_YX^V.aW]Rn
[FX^_.iRb ��Tl]��5_.iRX^] SgX&T&VhehiRX&S�u�btV\SgbtUosR_Yaobt]rS(}7aW_Yi8aW]5_.iRX�UoaW[Fao_YX�� SgXZTlVhehi SyprTte~X 'q�$iRX
T V TlUontbcVYaW_.iR[ azS#_YiRX�SYTl[\XFTcS�_Yi8Xj�:T&[�T&UWncbtVYao_YiR[ X 5 efX�pR_x_YirT&_ T V�srSyX&S�T&]Rbt_.iRX^V
efUosrSg_.X^VYao]Rn�[FX�_YiRb �!���kX&SYefV.a  rX���ao] �>T V � 8 � �`_.b�UoaW[Fao_�_YiRXJSyX&TlVOe�i�SgpMTtefX '
�?]jefbt]k_YVOTtSy_��R_Yi8Xx�:T&[ ;�T&]�� T V ;�T&UWntbcVYao_YiR[jSQVYX^U�T 5 _YiRX�SgX&T&VhehijSgprTcefX#UoaW[Fao_hTl_.aWbc]rS

blu�_YiRX �:T&[ T&]�� T V T&UWntbcVYao_YiR[jS��)V.X&SgprX&e~_Ya� dX�U#� ' �$iRX&SyX�_y}$b T&UWntbcVYao_YiR[jS(Sg_OTlV._�_.iRX
SgXZTlVhehiF}7ao_YiRao]F_YiRXxUoaW[Fao_YX��JSgprTcefXxUWa 4 Xw�ATl[ T&]�� T V �  RsR_7_.iRX �\TlV.X�T&UWUobl}DX���_Yb�}7a �kX^]
_Yi8X#SyX&TlVOe�ijSyprTte~X  ���[(sR_OTl_Yaobt]rSA}7iRazehiFT&UWUobl} _.iRX^[ _.b�X&S.e^TlprX#_.iRX�ao]RaW_.azT&U�UoaW[Fao_hT&_YaWbc]rS '
�$iRX VxT �qTlUontbcVYaW_.iR[ a�SjT�i��  RV.a �5blu��ATl[ ;�Tl]�� T V ; �xSyaW]refX�aW_jSy_hT&VY_hSF_.iRX SgX&T&Vhehi
u�VYbc[  rbt_Yi blu _YiRX�aWV#ao]RaW_.azTlUAUWao[FaW_.X��jSgprTcefX&S�' �?] efbc[F[Fbc]�}7aW_.i �:T&[ ;jTl]�� T V ; ��_.iRX
VxT � T&UWntbcVYao_YiR[ e^T&]5}7a �kX^]5_.iRX�SyX&TlVOe�i SgprTcefX  ��[(sR_hT&_YaWbc]rS�_Yb X&SYe^T&prX�_Yi8X�aW]8aW_Ya�TlU
UWao[FaW_OTl_.aWbt]MS '
�?]�X 5 prX^V.aW[FX�]`_OS �7aW]' dX&Sg_.aWndT&_YX�� ����prTlVOTl[FX^_.X^V,X %{X&ef_hSwTl]���efbc[FprT&VYX��j_YiRX ���#S �

prX^Vgu�bcVY[jT&]refX7]Rbc_$bc]RU#��}7ao_Yi�X&Tce�i(bt_.iRX^V  RsR_ TlUzSybx}7aW_Yi(bt_.iRX^V TlUWncbtV.aW_Yi8[jS '��#S�VYX�ndTlV �RS
prX^Vgu�bcVY[jT&]refXJefbc[FprTlV.azSybt] � �$b  R_OTlaW]8X���T�VYX&SysRUW_,SysRntncX&Sg_.aW]Rn\_YirT&_�_.iRXxp�X�Vgu�btV.[jTl]MefXxblu
���#S#azS#ntX�]RX^VhT&UWU �  rX^_Y_.X^Vx_YirT&]�_.iRbdSyX�b&u,pRVYX: `aobtsrSyU#��V.X^prbtV._YX�� � aW[(sRU�Tl_YX�� ��]R]8X&TlUoaW]Rn
L � � N7T&]�� � srTcSga | ��X�}7_Ybt]GLy� � N$[\X^_YiRb �8S�bt]�_.iRX(Sg_OTl]��RT&V � �����QS 'J�$iRazSwSgsRprX^V.aWbtV.aW_"�
}7TcS#X&SgprX&efa�TlUoU#��Sgaont]RaJI{e^Tl]k_#}7ao_Yi _YiRX(�ATl[ ; ��T V ; �ATl]�� VxT � TlUontbtV.aW_.iR[jS�}7iRX�]�_.iRX �
srSyX�� ��X�]RaW_.btV,VYX^pRV.b �`sref_.aWbc]Hp8VYb �`sre~aW]Rn(_y}$b(efbc[FpRUWX�[FX^]d_hT&V �(ehiRaWU"�`VYX�]�'

�RVYbt[ _.iRX(efbt[\prTlV.azSgbc]jblu �`a&%{X^V.X^]k_ ���#S7}7aW_.i�X&Tce�i�bt_Yi8X^V��<ao_�} TtS�b  rSgX�V  dX��j_YirT&_
_Yi8X�TlUontbtV.aW_.iR[jS��,SysRaW_OT  RaoUWaW_"� } TtSHi8aWnti8U#� �`X^prX^]��`X�]`_�bt]�_.iRX�]ksR[  rX^Vjb&u�u TtefaoUWaW_.aWX&S�'
 iRaoUWX7_Yi8X WQX&TJTlUontbtV.aW_.iR[ btsR_.prX^Vgu�bcVY[FX���bt_.iRX^VOS�ao]FT&UW[Fb�Sg_DTlUoUrblu�_.iRbdSyX �����QS)iMTB kaW]8n
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Tl_J[FbdSy_#_y}$X^UF dX�u TcefaWUoaW_YaoX&S��{_YiRX(bt_.iRX^V IQ dX � �wS�e~UWX&T&VYU#� SgiRb&}DX��  rX^_._YX^VxprX^Vyu�btVY[�Tl]refX
bt] � ���)S7aW]MefUWs��kaW]Rn\Tl_,UWX&TcSg_ IRu�_YX�X^]Hu TcefaWUoaW_YaoX&S 'Q�$i8azS#SysRntncX&Sg_OS�_YirT&_#aW]8aW_Ya�TlU{UWaW[\aW_hT&_Yaobt]
blu�_YiRX�SgXZTlVhehi�srSyaW]Rn�T efUWsrSy_YX^V.aW]Rn�[FX^_.iRb ��azS�ntX�]RX^VhT&UWU ��ncbdb �1u�btV(UzTlV.ntX^V�p8VYb  8UWX^[jS�'
�RsRVY_.iRX^V �`SyaW]re~X#�ATl[ ;xT&]�� T V ;�ncX^]RX^VOTlUoU#��bcsR_YprX^Vyu�btV.[FX��(�:T&[�T&]�� T V �d}$Xwe^Tl]�efbt]`|
efUos��`X,_YirT&_7aW]Rao_YazT&URu�bkefsrSgao]Rn�bt]�T&]�T&VYX&Txblu _YiRX�SgX&T&Vhehi  ��\efUosrSg_.X^VYao]RnxazS)[\bdSg_DX %{X&ef_.a� dX
}7iRX^]�efbcsRpRUoX��F}7aW_YijsR]8VYX&Sy_YVYa�ef_YX��HSyX&TlVOe�i\aW]j_YiRXxao]RaW_.azTlU��`X^_.X^VY[Fao]RX���VYX^ncaWbc]�'

�$iRX�u�bcUWUobl}7ao]Rnjefbc[F[FX^]d_OS$SysR[F[jT&VYazSyX#_Yi8X�[jT&aW]jX %{X&ef_OS b  rSgX^V  dX��Hao]�_.iRX�ao]! dX&Sy_Ya |
ndT&_Yaobt]jblu ����prTlVOTl[FX�_YX^VOS ' �AaWVhSy_��k_YiRX WQXZT�TlUWncbtV.aW_Yi8[�prX^Vyu�btVY[�S  rX&Sg_D}7aW_.iHV.X^UzT&_YaF dX^U#�
iRaonti�[�s8_hTl_.aWbc]�VOTl_YXZS ' �$iRazS�a�S�V.X&TtSybt]rT� RUWX �DSgao]refXF_.iRXFao]RaW_.azTlUQ[FX��`aWbkefV.X � � � _.btprbtU |
btn �jaW] WQX&T(e^T&]  rXJTlUo_YX^V.X��Fbt]RU �  �FT�[�s8_hTl_.aWbc]FbtprX^VOTl_YbcV�L ��� <ON ' � X&efbc]��!�rSybtUWs8_YaWbc]
�dsrTlUoaW_"�FntX�]RX^VhT&UWU �FaW[Fp8VYb5 dX&SQTtS�prbcpRsRUzT&_Yaobt]�Sya�G^XJaW]re~VYX&TcSgX&S��rTlUW_.iRbts8nti Tl_,_Yi8X�X 5 prX^]rSyX
blu�SgUWb&}DX^VFe~bt]' dX^VYncX^]refXj_Yao[FX&S�'5�$iRaoV �!����X�]RaW_.btVg| Sg_"�kUWXML?Sy_YX&T ��� Sg_OTl_YX	N�VYX^p8VYb �`sre~_YaWbc]
}7TcS  rX^_Y_.X^VF_.irTl] ncX^]RX^VOTl_Yaobt]rT&U#VYX�pRVYb �`sMef_Yaobt]�' � ] _Yi8X�}7iRbcUWX �7X 5 prX^VYaoX^]refXjiRX^V.X�a�S
efbc]rSga�Sg_YX�]`_7}7ao_Yi ��� Sy_Ys��kaWX&S$ao]HncX^]RX^VOTlU�'

� ��� ��� � ���x��')������� �d��"�� �j'���"Q� � ��"��

�$iRbcsRntiq[jTl] � _YiRao]RndS�}DX^VYXjb  rSgX^V  dX��1_.iRVYbcsRntiq[���}DbtV 4 �)u�sRV._YiRX�V�V.X&SgX&T&Vhehi5[Faontik_
sR]re~b1 dX�V�[FbcVYXFao]`_.X^VYX&Sy_Yao]Rn�prbtao]`_OS ' ��X^VYX ����}7aWUoU$[FX�]`_.aWbt]�Sgbc[FXFprbtao]`_OS�TtS�prbdSYSya  RUoX
u�sR_.sRVYXx}$bcV 4 '

� (���'/ ��P%&:& " ������� #Q$ �!&)( " * �!( " P # & P � ��� & �:aoVhSg_ ��TtSx[FX^]k_Yaobt]RX��Fao] � X&ef_.aWbt] 8 '>= �
Sg_.bke�iMTtSg_.azexefUosrSg_.X^VYao]Rn�[FX�_YiRb �RS$[�T �# rXL tT&UWsrT� RUWX,u�btV,aW]' dX&Sg_.aWndT&_Yaobt]�' �$iRazS$a�S  �XZe^TlsrSyX
_Yi8bdSgX�[\X^_YiRb �8S�}7aoUWU,ntX^]RX�VhTl_.X  cTlVYaobtsrS 4 ao]��RS�blu�efUWsMSg_YX�VYaW]8n�V.X&SgsRUo_hS�}7i8azehi5[jT ��Xfuz|
u�X&ef_.a� dX^U �jSYe�Tl_Y_.X^V#ao]RaW_.azTlU ehiRVYbc[FbdSybt[FX&S$b5 dX^Vw_YiRX(SyX&TlVOe�i SyprTtefX ' � _hT&VY_.aW]RnFu�VYbc[ ncbdb �
SgbcUWsR_.aWbc]rS�� ���#S7[FaWnci`_�Ir]��Hntbdb ��SybtUosR_Yaobt]rS7[FbtV.X �dsRaze 4 U � '

� X&efbc]��!�rT&UW_Yi8btsRnci�_Yi8X WQX&T�TlUontbcVYaW_.iR[ SyiRb&}$X��Fntbdb ��prX^Vyu�btV.[jTl]re~X#bt] �����QS,efbt]`|
Sga�Sg_.aW]Rnjblu Sg[jT&UWUA]`s8[  rX^VOS�bluDu TtefaoUWaW_.aWX&S���wTl]rT&U#�8SgX���aW_#bc]RU#��u�V.bt[ _YiRX(prX^VhSyp�XZef_YaF dX�blu
_Yi8X�SyX&TlVOe�i SyprTtefXjUoaW[Fao_hTl_.aWbc]�' ¡$X&e^TlsMSgXj_YiRX WQX&T�T&UWncbtVYao_YiR[ srSgX&S�sR]Ra � s8XjefVYb�SYSyb1 dX�V
Tl]��H[(sR_hT&_YaWbc]F[FX^_.iRb �RS��`_Yi8X&SgXxaW] � sRX^]re~X&S7efbts8U �  rX�X 5 T&[FaW]RX���[FbcVYXxe~UWbdSyX^U#� '

�$iRaWV �!�7[FbtV.XjaW]' dX&Sg_.aWndT&_Yaobt]�bluX��� prT&VhT&[FX^_YX�VhS��DX&SgprX&efa�TlUoU#��SyX^UWX&e~_YaWbc]�[FX^_Yi8b �RS��
efbcsRU �! �X �kbt]RX '���Uo_YiRbcsRnti �$b  R_hT&aW]RX���T�V.X&SgsRUo_#SyiRb&}7aW]Rn\_YirT&_#_YbcsRVY]rT&[FX^]k_,SgX^UoX&ef_.aWbt]
[FX^_.iRb �RSQ}$btV 4 X���}$X^UoU�ao]F_Yi8X#�ATl[ T&]�� T V�TlUontbtV.aW_.iR[jS�� �:iMTB dXw]Rbt_ �dX^_QaW]' dX&Sg_.aWndT&_YX��
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u�sRV._YiRX^V	' �?_,[FaWnci`_  rX�aW]k_YX�VYX&Sy_YaW]8n�_Yb�efbt[\prTlV.X  cT&VYaWbcsrS#SyX^UWX&e~_YaWbc]�[FX�_YiRb �RS7aW]MefUWs��kaW]Rn
_Yi8X�_.btsRV.]rTl[\X^]`_ SgX^UoX&ef_.aWbt]\blu �`a %{X^VYX^]k_$_.btsRV.]rTl[\X^]`_ SgaFG^X&S '

� (���'/ � � * PQ/ " (��2R& � ao]refX �QsrSgX��Fbc]RU#�F]8bt]`| a �`X�]`_.aze^T&U������QS,TtS  �X�]re�i8[jTlV 4 pRVYb  `|
UWX�[jS�� �<bc]RU#�xprX^Vgu�bcVY[FX���e~bt[FprT&VhT&_Ya� dX�Sg_Ys�����}7ao_Yi�T&UWncbtVYao_YiR[�S<}7iRazehi�irTH dX  rX^X^]�pRV.XH kav|
btsMSgU#�\Tlp8pRUWaoX���_.b(Sgsrehi(]Rbt]`| a �kX^]`_.aze^T&U �����QS 'D�$iRazSQX^]rT  8UWX���[FX7_Yb�V.Xfu�X^VQ_YbJpRVYX: `aobtsrSyU#�
VYXZefbtV �`X���VYX&SysRUW_OS ' ��b&}$XH dX�V���_Yi8X^VYX�TlV.X�bc_YiRX^V(T&UWncbtVYao_YiR[�S�}7iRazehi�[jT �  rX�ncbdb � bc]
]Rbc]`|?a"�`X^]k_Ya�e^TlU �����QS��  RsR_jSyb�u TlVFiMTB dX  rX^X^] _YXZSg_YX��5bt]RU �1bc]�a"�`X^]k_Ya�e^TlU �����QS�' ��]
X 5 Tl[Fp8UWX(azS ��� �
C	< � � S�pMTlVhT&UWUoX^U,Sgao[�sRU�Tl_.X�� X: dbtUWs8_YaWbc]�[FX^_.iRb � ' �Ms8VY_Yi8X^V�}$bcV 4 [Faontik_
aW]' dbtUF dX�V.X^pRUoaze^T&_YaW]8n�_Yi8X�[\X^_YiRb �jT&]��jTlpRpRU �`ao]Rn(aW_$_.b�_.iRXx_YX&Sy_7pRVYb  RUWX�[jS)srSyX��FiRX^V.X '

� (���'/ � � - /5�'&H� # (5�!( " P # & (��� # � � � & �,UW_Yi8btsRnci ��SysRntncX&Sg_.X��1_.irTl_ � � � S([jT �
 rX�_YiRX�[\bdSg_wSgs8aW_hT� RUWXJVYX^p8VYX&SyX^]`_OTl_.aWbt] SgbFu TlV,u�btV �����QS�� � � � S�irTH dX�Sybt[FX$�`Xfu�X&e~_hS,TtS
[FX^]k_Yaobt]RX�� ao] � XZef_Yaobt] = '�9 ' �RbtV\X 5 T&[FpRUoX ��_YiRX e~sRVYV.X^]`_ � � � S\e^Tl] V.X^pRVYXZSgX^]k_�bc]RU#�
UzT �dbcsR_hS�efbc]rSga�Sg_.aW]Rn bluwVYX&e~_hTl]8ntUWXZS�}7iRbdSyX�btV.aWX^]k_hT&_Yaobt]rS�u�btUoUWb&}�_.iRXjprX^VYprX^]��kazefsRU�TlV�bcV
iRbcVYa�G�bt]k_hTlU�T 5 azS ' ¡$XZe^TlsrSyX�_.iRX^VYX�[�T �  �X�[�Tl] �5e�TtSgXZS�}7iRX^V.XHu Tte~aWUWao_YaoX&S�SgiRbcsRU �� rX
btV.aWX^]k_YX���ao]�bc_YiRX^VD}7T �8ShL�X ' n ' �`a�Tlncbt]rT&UWU#�QN �kbt_.iRX^V$prb�SYSga  RUWXwVYX^pRV.X&SgX�]`_OTl_Yaobt](_YX&ehiR]Ra � s8X&S
u�btV �����QS,SgiRbcsRU �  rX#�`X: dX^UWbcp�X�� '

��� # ���+( � � � # ��( " P # & � PQ/�� � � P � (5& �?]x[ �waW[FpRUoX^[(Xf]k_hT&_YaWbc] �fbc]RU#�JTcSgprX&ef_�VOTl_.aWb,UWaW[(|
aW_OTl_.aWbt]MS7Tl]��F_Yi8X�[\aW]Rao[�sR[�V.X&ef_hT&]Rnts8UzTlV,T&VYX&T�_.irTl_7X�]refUWb�SgX&SDTlUoU<u TtefaoUWaW_.aWX&SA}$X^V.X#_hT 4 X^]
aW]k_Yb(Tce^efbcsR]`_wTtS7prX^]rT&UW_"��u Tte~_YbtVOS b&uQUzT �dbcsR_hS�' ��X: dX^VY_.iRX^UWXZSYS��dao_7azS7b  ' `aobtsrS$_.irTl_,[jTl] �
bt_.iRX^V�_"�kprX&S:blu�prX^]rTlUo_"��u�sR]re~_YaWbc]rS�SyiRbtsRU"�  rX,efbc]rSga"�`X^V.X�� ' �RbcV�aW]rSy_hT&]refX �davu�Twu TcefaWUoaW_"�#a�S
TtS.Sgaont]RX��F_.b�T�V.X^ntaobt]FiMTB kaW]8n�Tl]\sR]R]rT&_YsRVOTlUASgiMTlprX �RSysrehijTtSDTl] �R|ySyirTlprX �Rao_7SyiRbtsRU"�  rX
prX^]rT&UWazSyX��# �XZe^TlsrSyX�ao_Q[jT ��[jT 4 X$_Yi8X�V.X&SgsRUo_Yao]RnxUzT �dbtsR_QpRi �8Sgaze�TlUWU �xaW[FpRVOTtef_.aze^T&U ' �wef_Ys`|
TlUoU#� �d[��(TlUontbtV.aW_.iR[jS$Sybt[FX�_YaW[\X&S:pRV.b �`srefX��jSysre�i�e^TtSyX&S '��#S7SyiRb&}7]jaW]!�:aontsRV.X @ '�9 �`_.iRX
 rX&Sg_7V.X&Sgs8UW_Qb  R_OTlao]RX��FaW]F_.iRXx�ATl[ C	;Z| ;�6cT�pRV.b  RUoX^[�TtS.Sgaont]RX���u TcefaWUoaW_"� ��b 'D<�_.b�T�VYX�ntaWbc]
aW]MefUWs��kaW]RnJT  dX�V ��]MTlVYV.b&} prTlV._$}7iRa�e�i(azSQirTlV �`U#��srSyXfu�sRU �`T&]��FTcSYSgaont]RX��\u TcefaWUoaW_"� ��b�' � _.b
T�pRU�TtefXxe~bt]rSyazSg_.aW]RnJblu _y}$b(SgX�prTlVOTl_YXwprTlV._hS7}7aW_Yi�T�pRVYX&SyprX&efaAIMX���T&VYX&T�Uobke^Tl_.X��  rX^_y}$X^X^]
_Yi8X^[ ' �we^efbtV �`aW]8ntU#� ��[jT&]��jX 5 _YVOT�_"�`prX&S7blu prX^]rTlUo_"��u�s8]ref_Yaobt]rS#}7aoUWU  �X�]8X&efX&S.SYTlV �Hu�bcV
pRVOTtef_.aze^T&UATlpRpRUoaze^T&_Yaobt]rS�'

¡$sR_��rSyaW[Fp8UWX,[Fa 5 _YsRV.X�b&u� cTlV.aWbtsMS prX^]rT&UW_"��u�sR]Mef_Yaobt]rS$[Faontik_$]Rbc_  rX�Tl]�aW[F[\X��`a�Tl_.X



����� ��������� � ��� � �� ���)��� ��� 9:;�;

2

11

13
141

18

3

15

17

16 4

9
6

0

819

12

5

10 7

35
.0

00
00

0

40.000000

� " * ��/1� � � � � � �`a � efs8UW_QUzT �dbts8_$u�btV,pRVhTcef_Ya�e^TlU{srSgX



����� ��������� � ��� � �� ���)��� ��� 9:;�<

SgbcUWsR_.aWbc]  rX&e^TlsMSgXF_.iRX�u Tcef_YbcVhS�b&u,p�X�]rTlUo_���u�s8]ref_Yaobt]rSx[jT ��ncVYX&T&_YU#��ao] � sRX�]refX(_YiRX  rXf|
irTH kaWbts8V$blu����#S�' �RbtV$X 5 T&[FpRUWX �l}7iRX�] ��_hTte 4 UWX��XV#X&T�C'9�| 9 � Tl]�� V#X&T	C!9h|�;	6�srSyaW]RnJiRaWnci
prX^]rT&UW_"�  cTlUosRX&S:u�btVQ_.iRX� kaWbcUzT&_YaWbc]�bluLTtSgprX&e~_)VOTl_.aWbxUWao[FaW_OTl_Yaobt] � �ASYe^T&VhefX^U ��V.X&TtehiRX���ncbdb �
SgbcUWsR_.aWbc]rS�aW]XV#X&T�C'9�| ;�6 �R_YiRbcsRnti ��X&TcSgaWU ��V.X&TtehiRX��x_YiRX,a �`XZTlUrSybtUWs8_YaWbc]�ao]XV#X&T�C'9�| 9 � ' � b �
_Yi8X�u Tte~_YbtV,bluDX&Tce�i�prX^]rTlUo_"��u�sR]ref_.aWbc]�Sgi8btsRU"�  �X�e^TlV.Xfu�sRUoU#�jehiRbdSyX^]�' ��b&}$X: dX^V��kaW_,[jT �
 rX�i8aWnti8U#� �`X^prX^]��`X^]k_�bt](X&Ttehi ������SgprX&e~aAI{e^T&_Yaobt]rS �`_Yi8X^VYXfu�bcVYX ��Sgbt[\X ���`]MTl[Fa�e$ehirTl]RncX
blu�_YiRXxprX^]rT&UW_"��u Tcef_YbcVhS,Sgsrehi�TtS7srSgX���ao] � � � C	< ��[FaWnci`_  rX�T�ncbdb ��T&pRpRVYb�Ttehi�'

��]qTlUo_YX^V.]rTl_.a� dX�_Yb�srSgao]Rn�prX^]rTlUo_"� u�s8]ref_Yaobt]rSFa�S�_Yb�prX^Vgu�bcVY[ ��TlV.X^_Yb&|��`bc[FaW]MTl]refX
 rTcSgX���[(sRUo_Yav| b  �YXZef_YaJ dX�bcpR_Yao[FazS.Tl_Yaobt]VL�X ' n ' � � � C�< � N ' �?]�_YiRa�S)e�TtSgX � prX^]MTlUW_"��u Tcef_YbcVhS �kb
]Rbc_#]RX^X��j_Yb  rX(e�iRb�SgX^] Tl_xT&UWU�'�� VYX&e~X^]`_,Sy_Ys�� � �Mu�bcV#X 5 Tl[Fp8UWX �kirTtS#SyiRb&}7]�_YiRa�S _.b  rX
T(Sgsre^e~X&SYS?u�sRU�T&pRpRVYb�Ttehi�_.b�pRaoprXf|yehiRbcazefX#bcpR_Yao[FazS.Tl_.aWbt]�'

� � � - ( " $ � � # (5�'/ - /5�4(5�!( " P # & � P%/ � � � P - �!/5�!(BP%/5& �?]rSy_YX&T �Hblu�nta� kaW]8n�p�X�]rTlUo_��j_.b
T�pRi��8Sga�e^TlU�U�T �dbtsR_,aW]re~UWs��`ao]Rn�]Rbc]`|?V.X&ef_OTl]RncsRUzT&V#VYX^ncaWbc]rS��{T �RT&pR_YaF dXxaW]k_YX^V.pRVYX^_OTl_.aWbt]MS u�bcV
� � � bcp�X�VhTl_.btVOS�[�T �  �X�}DbtV._Yi efbc]rSga"�`X^VYao]Rn�'��#S#T&UWVYXZT ���j[FX^]k_Yaobt]RX���ao] � XZef_Yaobt] = '�9 �
� � � S�ncX^]RX^VOTlUoU#� aW]refUos��`X�u�bcsRV�_"�`prX&S�b&u#bcprX^VhT&_YbtVOS�� � ��� ����Tl]���� ��T&]��1_.iRX^aoV�aW]k_YX�Vg|
pRV.X^_hT&_YaWbc]rS(TlVYX I 5 X�� ' ¡$sR_ �)_.iRX�ao]`_.X^VYp8VYX^_OTl_Yaobt]�blu�_YiRX&SyX � � � btprX^VOTl_YbcVhSFe~btsRU"�� rX
T �8TlpR_.a� dX^U ��ehirTl]RncX��FSyb�_YiMTl_7T&UWU{_YiRX7u TtefaoUWao_��JVYX^ncaWbc]rSQe^Tl]FiMTB dX,VYXZef_hT&]RntsRU�TlVDbtV7T&UW[Fb�Sg_
VYXZef_hT&]RntsRU�TlV,SyirTlprX&S�'

�RbtV7X 5 Tl[Fp8UWX �d}7iRX^V.X&TtS$_.iRXxbtV �`aW]rT&V ��� Sg_OTl_Ya�e �`ao]`_.X^VYp8VYX^_OTl_Yaobt]Fb&u	��azS � ��sR_7u Tte~aWUWao_"�

  rX^Uobl}�u TtefaoUWao_������ �d_Yi8X#T �RTlpR_.a� dX7ao]`_.X^VYpRV.X^_hT&_Yaobt]�blu��[jT ��[FXZTl] � ��VYVOTl]RncX�u Tte~aWUWao_YaoX&S

 Tl]����JSgbxTcS�_.b  rX&Sg_�TB dbca �  cTlV.aWbcsrS:pRV.b  RUoX^[jS�}7aW_Yi�p8VYX&Syp�XZefaAIrX���TlV.X&TtS �kTlUWU8X^UzSyX  rX^aW]8n
_Yi8XjSYT&[FX ��srSgX\_YiRXjSy_hT&_Yaze(aW]k_YX^V.pRVYX^_OTl_.aWbt]�' � � b��:u�bcV�aW]MSg_hT&]refX �A_YiRX\UzT �dbtsR_�SgiRb&}7]�ao]
�:aontsRV.X @ 'D;DL?T4N �:}7i8azehi�ao]refUWs��`X&S,TH_"�`p8aze^T&U:]Rbc]`| VYX&ef_OTl]RncsRUzT&V�V.X^ntaobt]�u�btV�u TcefaWUoaW_"� ��b�'7< �
efbcsRU �! �X�ao]`_.X^VYp8VYX^_.X��jTtS#SyiRb&}7]�aW] �AaWnts8VYX @ 'D;DL  N '#�$iRa�S�azS  rX&e^TlsMSgX �<a uQ_Yi8X�btprX^VOTl_.btV
�FaW]�_YiRX � � � azS7aW]k_YX^V.pRVYX�_YX��FTcS#Tl]8bt_Yi8X^V#btprX^VOTl_.btV��{X ' n '�� �R_YiRX�]�_Yi8X�pRi �RSyaze^T&U:U�T �dbtsR_
[Faontik_  rX,efbc[FpRVYa�SgX��xblu{VYXZef_hT&]RntsRU�TlV�bcVDTlUW[\bdSg_ VYX&ef_OTl]RncsRUzT&V�VYX�ntaWbc]rS�bt]RU � ' � b��dao](Sgsrehi
Txe^TtSyX �  ��JsrSgao]RnJT �RT&pR_YaF dX�ao]`_.X^VYp8VYX^_OTl_Yaobt]rS�u�btV � � � btprX^VhT&_YbcVhS��k]Rbt_Qbc]RU#��UoX&SYS�SysRaW_OT  RUoX
UzT �dbcsR_hS7e^T&]! �XJX 5 efUWs��kX��  RsR_,T&UzSyb�[FbcVYXxSysRaW_OT  RUoXxUzT �dbtsR_OS7e^Tl]! rX��`azS.efb5 dX^VYX�� '

% X�UzTl_.X���_Yb�_YiRa�S#azSYSysRX �ATl]8bt_Yi8X^Vxp�b�SYSya  RUoXjTlpRp8VYbdTce�i�e^T&]  rX�[FX�]`_.aWbt]8X�� '��MbcVxX 5 |
Tl[\pRUWX �d_.iRX#[FX&T&]RaW]8ndS)b&u�bcprX^VhT&_YbtVOS � Tl]����(Tl]�����btV��FT&]����([jT �# rXJSg}7T&pRprX��Fb5 dX^V��
VYXZSgprX&ef_.a� dX^U � '$�$iMTl_#a�S��ravu _YiRXJaW]k_YX^V.pRVYX^_OTl_.aWbt]MS b&u � Tl]����jTlV.X�X 5 ehirTl]RncX��!�r_YiRXJ}7iRbtUoX
UzT �dbcsR_#}7aWUoU  rX\TlUo[FbdSy_�sRpMSga �kX �`b&}7]�Tl]���]Rb�Sg_.VhT&]RntX\SgirT&prX�� V.X^ntaobt]�e^TlsMSgX��  ��_.iRX



����� ��������� � ��� � �� ���)��� ��� 9:;1=

pRV.X&SgprX&efaJIrX��FT&VYX&TcS [\aWntik_$]8bt_wTlpRprX&T&V#TcS�SyiRb&}7]�aW] �:aontsRV.X @ '7;-L e1N '
��b&}$XH dX�V��ATtS�_.iRX^VYX\TlV.XF[jT&]�� SybtVY_OS�blu,prbdS.Sga  RUWX�Tlp8pRVYb�TtehiRX&S�UWa 4 X�_YiRXZSgX �AiRb&}�_.b

T �8TlpR_�XZTtehi � � � bcp�X�VhTl_.btV	� S:ao]`_.X^VYpRV.X^_hT&_Yaobt]x[jT �  rX7T&]�azSYSysRX)u�bcV:_.iRX)u�s8VY_Yi8X^V:V.X&SgXZTlVhehi�'

� # ��" �4�'(5PQ/ P � (��� � " � � ��� ( � P � � � � & �?]J_YiRa�S�Sg_.s���� �t}DX7irTH dX$bc]RU#���`a�Sg_Yao]Rnts8azSgi8X��
 rX^_y}$X^X�] �`a&%{X^V.X^]`_ �����QSHao] _YiRX  MTtSga�SHb&u�_.iRX ]`sR[  rX^V(blu�u TcefaWUoaW_.aWX&S�' �$iRazSFazS(]Rbt_ �
iRb&}$X: dX^V��cT�]RX&e~X&SYS.TlVYaoU#�xntbdb ��aW]��`aze^T&_YbcV�blu{_Yi8X �`a � efs8UW_"�#blu{_.iRX7pRVYb  RUWX�[jS '����ka&%{X^VYX�]`_
TtSyprX&ef_jblu �����QS�}DbtV._Yi efbt]rSya �`X�VYaW]8n1a�S�_Yi8X�ehirTlVOTtef_.X^VFb&u�_Yi8X�_YVhT � e�[�Tl_YV.a 5 ' �RbcV
X 5 Tl[Fp8UWX �cTl]!� ����}7aW_.i�_.iRbtsrS.Tl]��8S$blu<u TcefaWUoaW_.aWX&S:}7aoUWUrTcef_YsMTlUWU �  rX� dX^V �JX&TtS"��_.b�SybtUF dX�a u
bt]8U#�jT(Sg[jT&UWU{irTl]��du�sRU�blu�u TcefaWUoaW_.aWX&S�irTH dXx]Rbt]k| G^X�VYb�_YVOT � e  �X�_g}DX^X^]j_Yi8X^[ ' �?]jntX�]RX^VhT&U �
Sg_.s����(blu ����� �`a � e~sRUW_"��}7ao_Yi(VYX^n�TlV ��_Yb�TtSgprX&e~_hS$bluA_.iRX,_YVhT � e,[jTl_.VYa 5 }7aoUWU� rX#srSgX~u�sRU '

� ��� ���&� � � 
���% % ���('Q�

�$iRbcsRnti [jTl] ��ao]`_.X^VYXZSg_Yao]Rn�prbcaW]k_hS�u�btV�u�sR_.sRVYXj}$bcV 4 }DX^VYXjUoXfu�_�sR]��`bt]RX � �#_YiRao] 4 [��
VYXZSgX&T&VhehiFaW]k_YX^V.X&Sg_OSQSgX^_ Tl_7_Yi8X  rX^ntao]R]RaW]8n�bluA_Yi8azS)}DbtV 4 irTH dX  rX^X�]jSgs � efaoX^]`_.U#��ao]! dX&Sy_Ya |
ndT&_YX�� ' �RbtV._YsR]MTl_YX�U#� �k_YiRXJSg_.VYX^]8nt_Yi�blu ���#S u�bcV �����QS } TtS,efbt]'IrVY[FX��!�kTtS��)X 5 prX&ef_YX�� '

��prT&VY_#u�VYbc[ _YiRX&SyX�b  rSgX�V  cTl_.aWbt]MS�� �,X&Sg_OT  RUoazSgi8X���T�SyX^_#bluwSy_hT&]��RTlV ��]Rbc]`|?a"�`X^]k_Ya�e^TlU
�����QS#T&]�� UoXfu�_wT  rX^]rehiR[jTlV 4 VYXZefbtV �HbluD[jT&]��j_"�kp�XZS b&u����#S�' ��X^]re~X � �  rX^UWaoXH dXx_YiRa�S
}$bcV 4 }7aoUWU  �X�T�ntbdb ��VYXfu�X�VYX^]re~X u�bcV u�sRV._YiRX�V7VYX&SyX&TlVOe�i�'



����� ��������� � ��� � �� ���)��� ��� 9:;�8

1 2 3

B

L

1

2

3

(a) a layout including typical non-rectangular regions

1 2 3

L

1

1 2 3

L

1

(b) a layout without typical non-rectangular regions

R
3

2

2

3

U

(c) a layout without typical non-rectangular regions
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2  0  1  1  2  6  4  6  6  3  6
1  1  0  2  2  6  1  6  6  6  6
1  1  2  0  1  5  1  6  6  3  6
2  2  2  1  0  4  3  6  4  5  6
6  6  6  5  4  0  3  6  4  5  6
2  4  1  1  3  3  0  4  4  1  1
6  6  6  6  6  6  4  0  6  3  3
6  6  6  6  4  4  4  6  0  5  5
3  3  6  3  5  5  1  3  5  0  2
6  6  6  6  6  6  1  3  5  2  0

@area
16
2
2
10
6
7
12
5.2
11.2
28
25

@aspect
1.0 1.0 rigid
2.0 2.0 rigid
2.0 2.0 rigid
2.5 2.5 rigid
0.666 0.666 rigid
3.571 3.571 rigid
0.75 0.75 rigid
0.769 0.769 rigid
0.7 0.7 rigid
1.75 1.75 rigid
1.0 1.0 rigid

@distance_measure
manhattan

@eval_method
TxDx2plusAREA

� "+* � /5� ��� � � � ��� �cW��;476JIA4�20"$6:-!&��h-0/ V��;2�C'9�� 9�9
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# Kea91-11a (free aspect ratio [0.25, 4.0])

@number
11

@traffic
0  2  1  1  2  6  2  6  6  3  6
2  0  1  1  2  6  4  6  6  3  6
1  1  0  2  2  6  1  6  6  6  6
1  1  2  0  1  5  1  6  6  3  6
2  2  2  1  0  4  3  6  4  5  6
6  6  6  5  4  0  3  6  4  5  6
2  4  1  1  3  3  0  4  4  1  1
6  6  6  6  6  6  4  0  6  3  3
6  6  6  6  4  4  4  6  0  5  5
3  3  6  3  5  5  1  3  5  0  2
6  6  6  6  6  6  1  3  5  2  0

@area
16
2
2
10
6
7
12
5.2
11.2
28
25

@aspect
0.25 4.0 rigid
0.25 4.0 rigid
0.25 4.0 rigid
0.25 4.0 rigid
0.25 4.0 rigid
0.25 4.0 rigid
0.25 4.0 rigid
0.25 4.0 rigid
0.25 4.0 rigid
0.25 4.0 rigid
0.25 4.0 rigid

@distance_measure
manhattan

@eval_method
TxDx2plusAREA

� "+* � /5� � � � � ����� �cW��;476JIA4�2;"E6:-!&�� -0/ V �X2�C!9 � 9	9�2
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# Kea91-16a

@number
16

@traffic
0  1  0  0  1  0  0  0  0  0  0  0  0  0  0  0
1  0  1  0  0  1  0  0  0  0  0  0  0  0  0  0
0  1  0  1  0  0  1  0  0  0  0  0  0  0  0  0
0  0  1  0  0  0  0  1  0  0  0  0  0  0  0  0
1  0  0  0  0  1  0  0  1  0  0  0  0  0  0  0
0  1  0  0  1  0  1  0  0  1  0  0  0  0  0  0
0  0  1  0  0  1  0  1  0  0  1  0  0  0  0  0
0  0  0  1  0  0  1  0  0  0  0  1  0  0  0  0
0  0  0  0  1  0  0  0  0  1  0  0  1  0  0  0
0  0  0  0  0  1  0  0  1  0  1  0  0  1  0  0
0  0  0  0  0  0  1  0  0  1  0  1  0  0  1  0
0  0  0  0  0  0  0  1  0  0  1  0  0  0  0  1
0  0  0  0  0  0  0  0  1  0  0  0  0  1  0  0
0  0  0  0  0  0  0  0  0  1  0  0  1  0  1  0
0  0  0  0  0  0  0  0  0  0  1  0  0  1  0  1
0  0  0  0  0  0  0  0  0  0  0  1  0  0  1  0

@area
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

@aspect
1.0 1.0 rigid
1.0 1.0 rigid
1.0 1.0 rigid
1.0 1.0 rigid
1.0 1.0 rigid
1.0 1.0 rigid
1.0 1.0 rigid
1.0 1.0 rigid
1.0 1.0 rigid
1.0 1.0 rigid
1.0 1.0 rigid
1.0 1.0 rigid
1.0 1.0 rigid
1.0 1.0 rigid
1.0 1.0 rigid
1.0 1.0 rigid

@distance_measure
manhattan

@eval_method
TxDx2plusAREA

� "+* � /5� ��� � � � ��� �cW��;476JIA4�20"$6:-!&��h-0/ V��;2�C'9�� 9 �
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# Kea91-20a

@number
20

@traffic
0  1  0  0  1  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0
1  0  1  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0
0  1  0  1  0  0  1  0  0  0  0  0  0  0  0  0  0  0  0  0
0  0  1  0  0  0  0  1  1  0  0  0  0  0  0  0  0  0  0  0
1  0  0  0  0  0  0  0  0  0  0  0  1  0  0  0  0  0  0  0
0  0  0  0  0  0  1  0  0  0  0  0  0  0  0  0  0  0  0  0
0  0  1  0  0  1  0  1  0  1  0  0  0  1  0  0  0  0  0  0
0  0  0  1  0  0  1  0  0  1  0  0  0  0  0  0  0  0  0  0
0  0  0  1  0  0  0  0  0  0  1  1  0  0  0  0  0  0  0  0
0  0  0  0  0  0  1  1  0  0  1  0  0  0  1  0  0  0  0  0
0  0  0  0  0  0  0  0  1  1  0  0  0  0  0  0  0  0  0  0
0  0  0  0  0  0  0  0  1  0  0  0  0  0  0  1  0  0  0  0
0  0  0  0  1  0  0  0  0  0  0  0  0  1  0  0  0  1  0  0
0  0  0  0  0  0  1  0  0  0  0  0  1  0  0  0  1  0  1  0
0  0  0  0  0  0  0  0  0  1  0  0  0  0  0  1  1  0  0  0
0  0  0  0  0  0  0  0  0  0  0  1  0  0  1  0  0  0  0  0
0  0  0  0  0  0  0  0  0  0  0  0  0  1  1  0  0  0  0  1
0  0  0  0  0  0  0  0  0  0  0  0  1  0  0  0  0  0  0  0
0  0  0  0  0  0  0  0  0  0  0  0  0  1  0  0  0  0  0  0
0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  1  0  0  0

@area
1 #facility 1
1 #facility 2
1 #facility 3
4 #facility 4
2 #facility 5
2 #facility 6
3 #facility 7
1 #facility 8
3 #facility 9
2 #facility 10
1 #facility 11
2 #facility 12
2 #facility 13
2 #facility 14
1 #facility 15
2 #facility 16
5 #facility 17
1 #facility 18
1 #facility 19
5 #facility 20

@aspect
1 1 free #facility 1
1 1 free #facility 2
1 1 free #facility 3
4 4 free #facility 4
2 2 free #facility 5
2 2 free #facility 6
3 3 free #facility 7
1 1 free #facility 8
3 3 free #facility 9
2 2 free #facility 10
1 1 free #facility 11
2 2 free #facility 12
2 2 free #facility 13
2 2 free #facility 14
1 1 free #facility 15
2 2 free #facility 16
5 5 free #facility 17
1 1 free #facility 18
1 1 free #facility 19
5 5 free #facility 20

@distance_measure
manhattan

@eval_method
TxDx2plusAREA

� "+* � /5� ����� � � ��� �cW��;476JIA4�20"$6:-!&��h-0/ V��;2�C'9�� ;�6
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# TL91-5

@number
5

@traffic
0  5  2  4  1
5  0  3  0  2
2  3  0  0  0
4  0  0  0  5
1  2  0  5  0

@area
24
16
36
8
21

@aspect
0.8 1 free
0.75 1.15 free
0.6 1.85 free
0.3 1.1 free
0.9 1.18 free

@distance_measure
euclidian

@eval_method
TxDxDdiv2

# TL91-6

@number
6

@traffic
0  5  2  4  1  0
5  0  3  0  2  2
2  3  0  0  0  0
4  0  0  0  5  2
1  2  0  5  0 10
0  2  0  2 10  0

@area
24
16
36
8
21
17.5

@aspect
0.8 1 free
0.75 1.15 free
0.6 1.85 free
0.3 1.1 free
0.9 1.18 free
0.5 1 free

@distance_measure
euclidian

@eval_method
TxDxDdiv2

# TL91-7

@number
7

@traffic
0  5  2  4  1  0  0
5  0  3  0  2  2  2
2  3  0  1  0  2  5
4  0  1  0  5  2  2
1  2  0  5  0 10  0
0  2  2  2 10  0  5
0  2  5  2  0  5  0

@area
24
16
36
8
21
17.5
3.6

@aspect
0.8 1 free
0.75 1.15 free
0.6 1.85 free
0.3 1.1 free
0.9 1.18 free
0.5 1 free
0.3 1.4 free

@distance_measure
euclidian

@eval_method
TxDxDdiv2

# TL91-8

@number
8

@traffic
0  5  2  4  1  0  0  6
5  0  3  0  2  2  2  0
2  3  0  0  0  0  0  5
4  0  0  0  5  2  2 10
1  2  0  5  0 10  0  0
0  2  0  2 10  0  5  1
0  2  0  2  0  5  0 10
6  0  5 10  0  1 10  0

@area
24
16
36
8
21
17.5
3.6
15.4

@aspect
0.8 1 free
0.75 1.15 free
0.6 1.85 free
0.3 1.1 free
0.9 1.18 free
0.5 1 free
0.3 1.4 free
0.6 1.25 free

@distance_measure
euclidian

@eval_method
TxDxDdiv2

� " * ��/5� ��� � � ����� �cW��;4\6AIA4�2;"E69-5&��h-;/.��� C!9 ��8 � � �J@ � �
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# TL91-12

@number
12

@traffic
0  5  2  4  1  0  0  6  2  1  1  1
5  0  3  0  2  2  2  0  4  5  0  0
2  3  0  0  0  0  0  5  5  2  2  2
4  0  0  0  5  2  2 10  0  0  5  5
1  2  0  5  0 10  0  0  0  5  1  1
0  2  0  2 10  0  5  1  1  5  4  0
0  2  0  2  0  5  0 10  5  2  3  3
6  0  5 10  0  1 10  0  0  0  5  0
2  4  5  0  0  1  5  0  0  0 10 10
1  5  2  0  5  5  2  0  0  0  5  0
1  0  2  5  1  4  3  5 10  5  0  2
1  0  2  5  1  0  3  0 10  0  2  0

@area
24
16
36
8
21
17.5
3.6
15.4
20
19.5
16
9

@aspect
0.8 1 free
0.75 1.15 free
0.6 1.85 free
0.3 1.1 free
0.9 1.18 free
0.5 1 free
0.3 1.4 free
0.6 1.25 free
0.9 1 free
1.2 1.8 free
0.85 1.1 free
0.9 1 free

@distance_measure
euclidian

@eval_method
TxDxDdiv2

� " * ��/5� ��� � � ����� �cW��;4\6AIA4�2;"E69-5&��h-;/.��� C!9 � 9:;
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# TL91-15

@number
15

@traffic
0 10  0  5  1  0  1  2  2  2  2  0  4  0  0
10  0  1  3  2  2  2  3  2  0  2  0 10  5  0
0  1  0 10  2  0  2  5  4  5  2  2  5  5  5
5  3 10  0  1  1  5  0  0  2  1  0  2  5  0
1  2  2  1  0  3  5  5  5  1  0  3  0  5  5
0  2  0  1  3  0  2  2  1  5  0  0  2  5 10
1  2  2  5  5  2  0  6  0  1  5  5  5  1  0
2  3  5  0  5  2  6  0  5  2 10  0  5  0  0
2  2  4  0  5  1  0  5  0  0 10  5 10  0  2
2  0  5  2  1  5  1  2  0  0  0  4  0  0  5
2  2  2  1  0  0  5 10 10  0  0  5  0  5  0
0  0  2  0  3  0  5  0  5  4  5  0  3  3  0
4 10  5  2  0  2  5  5 10  0  0  3  0 10  2
0  5  5  5  5  5  1  0  0  0  5  3 10  0  4
0  0  5  0  5 10  0  0  2  5  0  0  2  4  0

@area
24
16
36
8
21
17.5
3.6
15.4
20
19.5
16
9
9
25
4

@aspect
0.8 1 free
0.75 1.15 free
0.6 1.85 free
0.3 1.1 free
0.9 1.18 free
0.5 1 free
0.3 1.4 free
0.6 1.25 free
0.9 1 free
1.2 1.8 free
0.85 1.1 free
0.9 1 free
0.8 1.1 free
0.92 1.05 free
0.85 1.15 free

@distance_measure
euclidian

@eval_method
TxDxDdiv2

� " * ��/5� ��� � � ����� �cW��;4\6AIA4�2;"E69-5&��h-;/.��� C!9 � 9:8
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# TL91-20

@number
20

@traffic
0  0  5  0  5  2 10  3  1  5  5  5  0  0  5  4  4  0  0  1
0  0  3 10  5  1  5  1  2  4  2  5  0 10 10  3  0  5 10  5
5  3  0  2  0  5  2  4  4  5  0  0  0  5  1  0  0  5  0  0
0 10  2  0  1  0  5  2  1  0 10  2  2  0  2  1  5  2  5  5
5  5  0  1  0  5  6  5  2  5  2  0  5  1  1  1  5  2  5  1
2  1  5  0  5  0  5  2  1  6  0  0 10  0  2  0  1  0  1  5
10  5  2  5  6  5  0  0  0  0  5 10  2  2  5  1  2  1  0 10
3  1  4  2  5  2  0  0  1  1 10 10  2  0 10  2  5  2  2 10
1  2  4  1  2  1  0  1  0  2  0  3  5  5  0  5  0  0  0  2
5  4  5  0  5  6  0  1  2  0  5  5  0  5  1  0  0  5  5  2
5  2  0 10  2  0  5 10  0  5  0  5  2  5  1 10  0  2  2  5
5  5  0  2  0  0 10 10  3  5  5  0  2 10  5  0  1  1  2  5
0  0  0  2  5 10  2  2  5  0  2  2  0  2  2  1  0  0  0  5
0 10  5  0  1  0  2  0  5  5  5 10  2  0  5  5  1  5  5  0
5 10  1  2  1  2  5 10  0  1  1  5  2  5  0  3  0  5 10 10
4  3  0  1  1  0  1  2  5  0 10  0  1  5  3  0  0  0  2  0
4  0  0  5  5  1  2  5  0  0  0  1  0  1  0  0  0  5  2  0
0  5  5  2  2  0  1  2  0  5  2  1  0  5  5  0  5  0  1  1
0 10  0  5  5  1  0  2  0  5  2  2  0  5 10  2  2  1  0  6
1  5  0  5  1  5 10 10  2  2  5  5  5  0 10  0  0  1  6  0

@area
24
16
36
8
21
17.5
3.6
15.4
20
19.5
16
9
9
25
4
3
4
9
4.5
5

@aspect
0.8 1 free
0.75 1.15 free
0.6 1.85 free
0.3 1.1 free
0.9 1.18 free
0.5 1 free
0.3 1.4 free
0.6 1.25 free
0.9 1 free
1.2 1.8 free
0.85 1.1 free
0.9 1 free
0.8 1.1 free
0.92 1.05 free
0.85 1.15 free
0.9 1 free
1 1 free
1 1 free
0.7 1.1 free
0.5 1.5 free

@distance_measure
euclidian

@eval_method
TxDxDdiv2

� " * ��/5� ��� � � ����� �cW��;4\6AIA4�2;"E69-5&��h-;/.��� C!9 ��;	6
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# TL91-30

@number
30

@traffic
0  3  2  0  0  2 10  5  0  5  2  5  0  0  2  0  5  6  3  0  1 10  0 10  2  1  1  1  0  1
3  0  4  0 10  4  0  0  2  2  1  0  5  0  0  0  0  2  0  1  6  1  0  1  2  2  5  1 10  5
2  4  0  3  4  0  5  5  5  1  4  1  0  4  0  4  0  6  3  2  5  5  2  1  0  0  3  1  0  2
0  0  3  0  0  0  0  2  2  0  6  0  2  5  2  5  1  1  1  1  2  2  4  0  2  0  2  2  5  5
0 10  4  0  0  5  2  0  0  0  0  2  0  0  0  0  2  1  0  0  2  0  5  1  0  2  1  0  2  1
2  4  0  0  5  0  1  2  2  1  4 10 10  2  5  5  0  5  0  0  0 10  0  0  0  4  0 10  1  1
10  0  5  0  2  1  0 10 10  5 10 10  6  0  0 10  2  1 10  1  5  5  2  3  5  0  2  0  1  3
5  0  5  2  0  2 10  0  1  3  5  0  0  0  2  4  5  2 10  6  0  5  5  2  5  0  5  5  0  2
0  2  5  2  0  2 10  1  0 10  2  1  5  2  0  3  0  2  0  0  4  0  5  2  0  5  2  2  5  2
5  2  1  0  0  1  5  3 10  0  5  5  6  0  1  5  5  0  5  2  3  5  0  5  2 10 10  1  5  2
2  1  4  6  0  4 10  5  2  5  0  0  0  1  2  1  0  2  0  0  0  6  6  0  4  5  3  2  2 10
5  0  1  0  2 10 10  0  1  5  0  0  5  5  2  0  0  0  0  2  0  4  5 10  1  0  0  0  0  1
0  5  0  2  0 10  6  0  5  6  0  5  0  2  0  4  2  2  1  0  6  2  1  5  5  0  0  1  5  5
0  0  4  5  0  2  0  0  2  0  1  5  2  0  2  1  0  5  3 10  0  0  4  2  0  0  4  2  5  5
2  0  0  2  0  5  0  2  0  1  2  2  0  2  0  4  5  1  0  1  0  5  0  2  0  0  5  1  1  0
0  0  4  5  0  5 10  4  3  5  1  0  4  1  4  0  0  3  0  2  2  0  2  0  5  0  5  2  5 10
5  0  0  1  2  0  2  5  0  5  0  0  2  0  5  0  0  2  2  0  0  0  6  5  3  5  0  0  5  1
6  2  6  1  1  5  1  2  2  0  2  0  2  5  1  3  2  0  5  1  2 10 10  4  0  0  5  0  0  0
3  0  3  1  0  0 10 10  0  5  0  0  1  3  0  0  2  5  0  0  5  5  1  0  5  2  1  2 10 10
0  1  2  1  0  0  1  6  0  2  0  2  0 10  1  2  0  1  0  0  5  2  1  3  1  5  6  5  5  3
1  6  5  2  2  0  5  0  4  3  0  0  6  0  0  2  0  2  5  5  0  4  0  1  0  0  0  5  0  0
10  1  5  2  0 10  5  5  0  5  6  4  2  0  5  0  0 10  5  2  4  0  5  0  4  4  5  0  2  5
0  0  2  4  5  0  2  5  5  0  6  5  1  4  0  2  6 10  1  1  0  5  0  0  4  4  1  0  2  2
10  1  1  0  1  0  3  2  2  5  0 10  5  2  2  0  5  4  0  3  1  0  0  0  5  5  0  1  0  0
2  2  0  2  0  0  5  5  0  2  4  1  5  0  0  5  3  0  5  1  0  4  4  5  0  1  0 10  1  0
1  2  0  0  2  4  0  0  5 10  5  0  0  0  0  0  5  0  2  5  0  4  4  5  1  0  0  0  0  0
1  5  3  2  1  0  2  5  2 10  3  0  0  4  5  5  0  5  1  6  0  5  1  0  0  0  0  0  0 10
1  1  1  2  0 10  0  5  2  1  2  0  1  2  1  2  0  0  2  5  5  0  0  1 10  0  0  0  2  2
0 10  0  5  2  1  1  0  5  5  2  0  5  5  1  5  5  0 10  5  0  2  2  0  1  0  0  2  0  2
1  5  2  5  1  1  3  2  2  2 10  1  5  5  0 10  1  0 10  3  0  5  2  0  0  0 10  2  2  0

@area
24
16
36
8
21
17.5
3.6
15.4
20
19.5
16
9
9
25
4
3
4
9
4.5
5
16
9
9
25
4
3
4
9
4.5
5

@aspect
0.8 1 free
0.75 1.15 free
0.6 1.85 free
0.3 1.1 free
0.9 1.18 free
0.5 1 free
0.3 1.4 free
0.6 1.25 free
0.9 1 free
1.2 1.8 free
0.85 1.1 free
0.9 1 free
0.8 1.1 free
0.92 1.05 free
0.85 1.15 free
0.9 1 free
1 1 free
1 1 free
0.7 1.1 free
0.5 1.5 free
0.85 1.1 free
0.9 1 free
0.8 1.1 free
0.92 1.05 free
0.85 1.15 free
0.9 1.0 free
1 1 free
1 1 free
0.7 1.1 free
0.5 1.5 free

@distance_measure
euclidian

@eval_method
TxDxDdiv2
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# Tam92-20a

@number
20

@traffic
0  0  5  0  5  2 10  3  1  5  5  5  0  0  5  4  4  0  0  1
0  0  3 10  5  1  5  1  2  4  2  5  0 10 10  3  0  5 10  5
5  3  0  2  0  5  2  4  4  5  0  0  0  5  1  0  0  5  0  0
0 10  2  0  1  0  5  2  1  0 10  2  2  0  2  1  5  2  5  5
5  5  0  1  0  5  6  5  2  5  2  0  5  1  1  1  5  2  5  1
2  1  5  0  5  0  5  2  1  6  0  0 10  0  2  0  1  0  1  5
10  5  2  5  6  5  0  0  0  0  5 10  2  2  5  1  2  1  0 10
3  1  4  2  5  2  0  0  1  1 10 10  2  0 10  2  5  2  2 10
1  2  4  1  2  1  0  1  0  2  0  3  5  5  0  5  0  0  0  2
5  4  5  0  5  6  0  1  2  0  5  5  0  5  1  0  0  5  5  2
5  2  0 10  2  0  5 10  0  5  0  5  2  5  1 10  0  2  2  5
5  5  0  2  0  0 10 10  3  5  5  0  2 10  5  0  1  1  2  5
0  0  0  2  5 10  2  2  5  0  2  2  0  2  2  1  0  0  0  5
0 10  5  0  1  0  2  0  5  5  5 10  2  0  5  5  1  5  5  0
5 10  1  2  1  2  5 10  0  1  1  5  2  5  0  3  0  5 10 10
4  3  0  1  1  0  1  2  5  0 10  0  1  5  3  0  0  0  2  0
4  0  0  5  5  1  2  5  0  0  0  1  0  1  0  0  0  5  2  0
0  5  5  2  2  0  1  2  0  5  2  1  0  5  5  0  5  0  1  1
0 10  0  5  5  1  0  2  0  5  2  2  0  5 10  2  2  1  0  6
1  5  0  5  1  5 10 10  2  2  5  5  5  0 10  0  0  1  6  0

@area
100
80
50
60
120
40
20
40
150
120
50
10
20
30
50
20
40
20
80
100

@aspect
0.7 1 free
1 1 free
0.7 1.3 free
0.5 0.8 free
0.9 1 free
0.6 1 free
0.7 1.4 free
1 1 free
0.8 1.1 free
0.5 1.5 free
0.7 1.1 free
0.8 1.2 free
0.95 1.5 free
0.75 1.25 free
0.9 1.1 free
0.8 1.5 free
0.4 1.4 free
0.9 1.9 free
1 1 free
0.95 1.15 free

@distance_measure
manhattan

@eval_method
TxDx2plus100xASP_ratio

@room
0 0 40 35
@objects
4
0 0 10 5
30 30 40 35
0 30 10 35
20 20 30 25
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# Tam92-30a

@number
30

@traffic
0  3  2  0  0  2 10  5  0  5  2  5  0  0  2  0  5  6  3  0  1 10  0 10  2  1  1  1  0  1
3  0  4  0 10  4  0  0  2  2  1  0  5  0  0  0  0  2  0  1  6  1  0  1  2  2  5  1 10  5
2  4  0  3  4  0  5  5  5  1  4  1  0  4  0  4  0  6  3  2  5  5  2  1  0  0  3  1  0  2
0  0  3  0  0  0  0  2  2  0  6  0  2  5  2  5  1  1  1  1  2  2  4  0  2  0  2  2  5  5
0 10  4  0  0  5  2  0  0  0  0  2  0  0  0  0  2  1  0  0  2  0  5  1  0  2  1  0  2  1
2  4  0  0  5  0  1  2  2  1  4 10 10  2  5  5  0  5  0  0  0 10  0  0  0  4  0 10  1  1
10  0  5  0  2  1  0 10 10  5 10 10  6  0  0 10  2  1 10  1  5  5  2  3  5  0  2  0  1  3
5  0  5  2  0  2 10  0  1  3  5  0  0  0  2  4  5  2 10  6  0  5  5  2  5  0  5  5  0  2
0  2  5  2  0  2 10  1  0 10  2  1  5  2  0  3  0  2  0  0  4  0  5  2  0  5  2  2  5  2
5  2  1  0  0  1  5  3 10  0  5  5  6  0  1  5  5  0  5  2  3  5  0  5  2 10 10  1  5  2
2  1  4  6  0  4 10  5  2  5  0  0  0  1  2  1  0  2  0  0  0  6  6  0  4  5  3  2  2 10
5  0  1  0  2 10 10  0  1  5  0  0  5  5  2  0  0  0  0  2  0  4  5 10  1  0  0  0  0  1
0  5  0  2  0 10  6  0  5  6  0  5  0  2  0  4  2  2  1  0  6  2  1  5  5  0  0  1  5  5
0  0  4  5  0  2  0  0  2  0  1  5  2  0  2  1  0  5  3 10  0  0  4  2  0  0  4  2  5  5
2  0  0  2  0  5  0  2  0  1  2  2  0  2  0  4  5  1  0  1  0  5  0  2  0  0  5  1  1  0
0  0  4  5  0  5 10  4  3  5  1  0  4  1  4  0  0  3  0  2  2  0  2  0  5  0  5  2  5 10
5  0  0  1  2  0  2  5  0  5  0  0  2  0  5  0  0  2  2  0  0  0  6  5  3  5  0  0  5  1
6  2  6  1  1  5  1  2  2  0  2  0  2  5  1  3  2  0  5  1  2 10 10  4  0  0  5  0  0  0
3  0  3  1  0  0 10 10  0  5  0  0  1  3  0  0  2  5  0  0  5  5  1  0  5  2  1  2 10 10
0  1  2  1  0  0  1  6  0  2  0  2  0 10  1  2  0  1  0  0  5  2  1  3  1  5  6  5  5  3
1  6  5  2  2  0  5  0  4  3  0  0  6  0  0  2  0  2  5  5  0  4  0  1  0  0  0  5  0  0
10  1  5  2  0 10  5  5  0  5  6  4  2  0  5  0  0 10  5  2  4  0  5  0  4  4  5  0  2  5
0  0  2  4  5  0  2  5  5  0  6  5  1  4  0  2  6 10  1  1  0  5  0  0  4  4  1  0  2  2
10  1  1  0  1  0  3  2  2  5  0 10  5  2  2  0  5  4  0  3  1  0  0  0  5  5  0  1  0  0
2  2  0  2  0  0  5  5  0  2  4  1  5  0  0  5  3  0  5  1  0  4  4  5  0  1  0 10  1  0
1  2  0  0  2  4  0  0  5 10  5  0  0  0  0  0  5  0  2  5  0  4  4  5  1  0  0  0  0  0
1  5  3  2  1  0  2  5  2 10  3  0  0  4  5  5  0  5  1  6  0  5  1  0  0  0  0  0  0 10
1  1  1  2  0 10  0  5  2  1  2  0  1  2  1  2  0  0  2  5  5  0  0  1 10  0  0  0  2  2
0 10  0  5  2  1  1  0  5  5  2  0  5  5  1  5  5  0 10  5  0  2  2  0  1  0  0  2  0  2
1  5  2  5  1  1  3  2  2  2 10  1  5  5  0 10  1  0 10  3  0  5  2  0  0  0 10  2  2  0

@area
100
80
50
60
120
40
20
40
150
120
50
10
20
30
50
20
40
20
80
100
40
50
80
10
40
10
40
10
80
40

@aspect
0.7 1 free
1 1 free
0.7 1.3 free
0.5 0.8 free
0.9 1 free
0.6 1 free
0.7 1.4 free
1 1 free
0.8 1.1 free
0.5 1.5 free
0.7 1.1 free
0.8 1.2 free
0.95 1.5 free
0.75 1.25 free
0.9 1.1 free
0.8 1.5 free
0.4 1.4 free
0.9 1.9 free
1 1 free
0.95 1.15 free
0.5 1.5 free
1 1.1 free
0.6 1 free
0.9 1 free
0.8 1.1 free
0.5 1.2 free
0.8 1 free
0.5 1.3 free
0.9 1.05 free
0.9 1.1 free

@distance_measure
manhattan

@eval_method
TxDx2plus100xASP_ratio

@room
0 0 45 40
@objects
3
0  0 10 10
40  0 45 10
35 35 45 40
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# VCea91-10

@good_cluster
15%0%28%%79%4%36%%%

@number
10

@traffic
0.0    0.0    0.0    0.0    0.0  218.0    0.0    0.0    0.0    0.0 
0.0    0.0    0.0    0.0    0.0  148.0    0.0    0.0  296.0    0.0 
0.0    0.0    0.0   28.0   70.0    0.0    0.0    0.0    0.0    0.0 
0.0    0.0   28.0    0.0    0.0   28.0   70.0  140.0    0.0    0.0 
0.0    0.0   70.0    0.0    0.0    0.0    0.0  210.0    0.0    0.0 

218.0  148.0    0.0   28.0    0.0    0.0    0.0    0.0    0.0    0.0 
0.0    0.0    0.0   70.0    0.0    0.0    0.0    0.0    0.0   28.0 
0.0    0.0    0.0  140.0  210.0    0.0    0.0    0.0    0.0  888.0 
0.0  296.0    0.0    0.0    0.0    0.0    0.0    0.0    0.0   59.2 
0.0    0.0    0.0    0.0    0.0    0.0   28.0  888.0   59.2    0.0 

@area
238
112
160
80
120
80
60
85
221
119

@aspect
0.105 9.52 rigid
0.223 4.48 rigid
0.156 6.40 rigid
0.312 3.20 rigid
0.208 4.80 rigid
0.312 3.20 rigid
0.417 2.40 rigid
0.294 3.40 rigid
0.113 8.84 rigid
0.211 4.76 rigid

@distance_measure
euclidian

@eval_method
TxD

@room
0 0 25 51
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� � � � � � ��� �

� � � � ��� 	 
 ��� � �  � 
 	 � � �

�h#%6��H2;W%W���&�P�6 5 �L#%-;Ks� "$#%�'W���,c/I-!,E)D2;&�47�'-0/g�X254G# ��� 6:&_P���"Y206:83�h�h#��f&J20)Q�'-0/ � � 6��
� 5 W%,E�X�E�c�XPp*?�o"E#%��/I-5898:-;K 6:&��d/I-5,E)v�

����������� � �	�
�
���L��T���
K #���,E� ����� K ,$��W%,$-?P�(�47"$6:-5&D)Q� "E#%-?Pq^ a��!���ul!�U���Q<
	Ul N

����� K 2;8��!-5,E69"E#%) ^� ��=��Q�U=;���Q�����]��=;�`���+�
�U�����U= b N
�
�
� K "$#%�'&�(�)+*���,g-0/mWU-!W%(%8�20"E69-5&��'^ 9 ��=�� 9:6ON
�� K W�-!W%(%8e2;"E69-5&q�L6�G�����"E#%�'&?(%)+*���,.-0/[W�-5W%(%8�20"$6:-5&J�d^ 8	6 �Q;�6	6 ��9H6	6�6ON

-!, �U��S;< ^IK #%��&D"E#%�'*��;�L" ��� W�20,Y20)Q� "E��,Y�m/I-5(�&�P
69&Q"E#��fWJ20,G2;)Q��"$��, 6:&' ��;�c"$6�� 20"E69-5&D2;,E�'(��L�;P`�AN

V������ =
� ��� � ��� ���� "E#��f*��;�L"H-;/F*��;�L"H69&�P�6F �6�P�(�208��E47-!,E�;�
� ����� ��� ���� "E#��f)M�;20&Q-;/g*��;�c" 69&�P�6F �6�P�(�208��E47-!,E�;�
� � � ����� "E#��d�L"G2;&�P%20,YPuP��: �6�20"E69-5&D-0/m*U�X�c" 6:&JP�6� ?6eP�(J208��$47-5,$�;�
��� ��� 	 � "E#��f&?(%)o*���,g-0/g� 5 W���,E69)Q��&?"G�
����� 	 "E#��f)p2 5 6:)o(%) &?(%)o*U� ,Z-;/g�H !2089(�20"$6:-!&��
���������$������� "E#��f,$�;�c(�8:" -0/m47-!)QW�20,$6:&��NW���,L/I-5,$)D20&�4\��-0/[�;254G# ��� K 69"E#D"E#J20"

-0/m-5,E6 �569&�208�W�2;W���, � � 208��!-5,$6:"E#�) ^ ���5<?<��5 ��"!#�$	�l! `S�� N E
� �%��� 	'& � "E#��f"��  !2;8:(%�'-0/m�;254G# ��� � �hW���,L/I-5,$)D20&�4\��,E�;�LW��;47" "E-o"E#��

-5,$6��!6:&�2;8�W�20W���,	� �'^t6 /1"�� "$�;�c"Y�H2;,E�'(��L�;Pp/I-!, "E#%�V47-!)QW�20,$6e�L-5& N
E\�h#%� 47-5)QWJ20,E6��c-!&Q)Q��"$#%-?PQ6e� P��;�$47,E69*��;P+6:&_�120*%89�)(?��91@ �

9)='@



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

p
r
o
b
l
e
m
 
=
 
K
e
a
9
1
-
1
1

b
e
s
t
_
s
c
o
r
e

m
e
a
n
_
s
c
o
r
e

s
t
d
_
d
e
v
 
 
 
 
 
s
a
m
p
l
e
 

e
v
a
l

d
i
a
g
n
o
s
i
s

t
-
v
a
l
u
e

o
r
i
g
i
n
a
l
_
p
a
p
e
r

2
8
2
9
.
4
0
0
0
0
0

2
8
2
9
.
4
0
0
0
0
0

0
.
0
0
0
0
0
0

1
-

m
y
 
e
x
p
e
r
i
m
e
n
t
s

g
e
n
C
e
a
/
P
1
.
P
p
1
0
0
0

2
8
5
2
.
6
6
1
1
3
3

2
9
4
7
.
1
1
2
3
0
5

6
2
.
1
2
2
9
9
7

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
4
.
P
p
1
0
0
0

2
7
6
5
.
0
6
1
2
7
9

2
9
4
0
.
3
8
9
6
4
8

7
7
.
2
0
0
6
9
1

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
C
e
a
/
P
1
0
.
P
p
1
0
0
0

2
9
3
3
.
0
0
1
2
2
1

3
0
5
6
.
5
4
6
3
8
7

8
1
.
5
2
0
0
1
2

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
2
0
0

2
9
1
6
.
9
6
6
5
5
3

3
0
1
1
.
8
8
1
1
0
3

5
8
.
6
0
4
7
5
9

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
5
0

2
9
9
4
.
8
1
6
4
0
6

3
0
5
7
.
9
0
2
3
4
4

3
2
.
6
3
8
6
8
3

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
b
e
s
t

3
0
2
8
.
7
8
5
1
5
6

3
4
1
3
.
9
9
7
5
5
9

2
0
5
.
4
7
5
2
8
1

1
0

2
0
0
0
0
0

-
o
n
e
C
e
a
/
P
1
.
P
p
1
0
0
0

2
8
1
6
.
9
7
4
3
6
5

2
9
4
1
.
8
1
7
8
7
1

1
0
3
.
4
0
7
9
2
1

1
0

7
4
0
0
0

b
e
t
t
e
r

t
w
o
C
e
a
/
P
1
.
P
p
1
0
0
0

2
8
3
4
.
3
8
9
4
0
4

2
9
4
5
.
5
2
0
0
2
0

1
3
2
.
5
7
6
3
7
0

1
0

4
1
0
0
0

-

g
e
n
T
a
m
/
P
1
.
P
p
1
0
0
0

3
3
2
7
.
9
1
3
5
7
4

3
3
2
8
.
1
0
9
3
7
5

0
.
6
1
9
7
4
0

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
4
.
P
p
1
0
0
0

3
3
2
7
.
9
1
3
5
7
4

3
3
2
8
.
1
0
9
3
7
5

0
.
6
1
9
7
4
0

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
0
.
P
p
1
0
0
0

3
3
2
7
.
9
1
3
5
7
4

3
3
2
7
.
9
1
3
5
7
4

0
.
0
0
0
0
4
1

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
.
P
p
2
0
0

3
3
2
7
.
9
1
3
5
7
4

3
3
4
2
.
4
5
5
3
2
2

1
9
.
6
6
2
6
2
0

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
.
P
p
5
0

3
3
2
7
.
9
1
3
5
7
4

3
3
4
4
.
4
8
0
4
6
9

2
1
.
3
8
7
9
2
0

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
.
P
p
b
e
s
t

3
3
2
7
.
9
1
3
5
7
4

3
3
2
7
.
9
1
3
5
7
4

0
.
0
0
0
0
0
0

1
0

2
0
0
0
0
0

-
o
n
e
T
a
m
/
P
1
.
P
p
1
0
0
0

3
3
2
7
.
9
1
3
5
7
4

3
3
2
7
.
9
1
3
5
7
4

0
.
0
0
0
0
0
0

1
0

2
0
0
0
0

-
t
w
o
T
a
m
/
P
1
.
P
p
1
0
0
0

3
3
2
7
.
9
1
3
5
7
4

3
3
2
7
.
9
1
3
5
7
4

0
.
0
0
0
0
0
0

1
0

1
0
0
0
0

-

g
e
n
D
K
/
P
1
.
P
p
1
0
0
0

3
2
4
1
.
3
3
4
2
2
8

3
2
4
1
.
3
3
4
2
2
8

0
.
0
0
0
0
8
1

1
0

2
0
0
0
0
0

-
g
e
n
D
K
/
P
1
.
P
p
b
e
s
t

3
2
4
1
.
3
3
4
2
2
8

3
2
7
3
.
8
5
0
8
3
0

5
4
.
6
0
9
7
5
7

1
0

2
0
0
0
0
0

-
t
w
o
D
K
/
P
1
.
P
p
1
0
0
0

3
2
4
1
.
3
3
4
2
2
8

3
2
4
1
.
3
3
4
2
2
8

0
.
0
0
0
0
8
1

1
0

8
0
0
0

-

g
e
n
T
a
m
2
/
P
1
.
P
p
1
0
0
0

2
7
7
2
.
2
8
0
0
2
9

2
9
4
6
.
6
4
2
8
2
2

1
2
7
.
1
1
8
4
6
2

1
0

2
0
0
0
0
0

b
e
t
t
e
r

t
w
o
T
a
m
2
/
P
1
.
P
p
1
0
0
0

2
7
4
4
.
1
9
3
1
1
5

3
0
0
5
.
6
4
6
9
7
3

2
0
4
.
4
4
6
2
8
9

1
0

3
3
0
0
0

b
e
t
t
e
r

g
e
n
D
K
2
/
P
1
.
P
p
1
0
0
0

3
0
6
6
.
7
7
9
7
8
5

3
0
9
4
.
8
2
7
1
4
8

2
6
.
4
0
0
4
5
2

1
0

2
0
0
0
0
0

-
t
w
o
D
K
2
/
P
1
.
P
p
1
0
0
0

3
1
0
0
.
4
4
7
7
5
4

3
1
7
6
.
6
9
3
8
4
8

6
9
.
2
5
7
2
1
7

1
0

2
6
0
0
0

-

g
e
n
K
a
d
/
P
1
.
P
p
1
0
0
0

2
8
0
0
.
2
8
0
0
2
9

3
0
0
4
.
0
8
7
1
5
8

8
7
.
0
5
5
5
3
4

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
4
.
P
p
1
0
0
0

2
8
0
0
.
2
8
0
0
2
9

3
0
1
8
.
8
2
6
4
1
6

9
9
.
1
8
2
7
5
5

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
1
0
.
P
p
1
0
0
0

2
9
6
6
.
6
8
4
0
8
2

3
0
7
4
.
6
4
5
2
6
4

5
8
.
0
1
5
8
7
7

1
0

2
0
0
0
0
0

-
g
e
n
K
a
d
/
P
1
.
P
p
2
0
0

2
9
6
3
.
9
0
2
8
3
2

3
0
4
2
.
9
6
1
1
8
2

7
0
.
1
8
3
9
3
7

1
0

2
0
0
0
0
0

-
g
e
n
K
a
d
/
P
1
.
P
p
5
0

2
9
3
2
.
9
3
7
2
5
6

3
0
6
4
.
7
8
2
9
5
9

7
1
.
4
5
3
7
5
8

1
0

2
0
0
0
0
0

-
o
n
e
K
a
d
/
P
1
.
P
p
1
0
0
0

3
0
7
1
.
8
2
7
3
9
3

3
1
5
1
.
1
1
0
1
0
7

7
0
.
0
7
1
1
2
1

1
0

4
8
0
0
0

-
t
w
o
K
a
d
/
P
1
.
P
p
1
0
0
0

2
9
6
3
.
9
0
2
8
3
2

3
1
2
7
.
9
3
6
2
7
9

9
5
.
1
2
8
4
1
0

1
0

1
8
0
0
0

-

����
���
������
�� �
���
����
 !
"#�
��
$%
&���
�
' �!
(�*)
��



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

p
r
o
b
l
e
m
 
=
 
K
e
a
9
1
-
1
1
a

b
e
s
t
_
s
c
o
r
e

m
e
a
n
_
s
c
o
r
e

s
t
d
_
d
e
v
 
 
 
 
 
s
a
m
p
l
e
 

e
v
a
l

d
i
a
g
n
o
s
i
s

t
-
v
a
l
u
e

o
r
i
g
i
n
a
l
_
p
a
p
e
r

2
2
8
7
.
0
4
1
0
0
0

2
2
8
7
.
0
4
1
0
0
0

0
.
0
0
0
0
0
0

1
-

m
y
 
e
x
p
e
r
i
m
e
n
t
s

g
e
n
C
e
a
/
P
1
.
P
p
1
0
0
0

2
2
3
2
.
0
4
3
2
1
3

2
2
6
6
.
8
7
0
8
5
0

2
3
.
9
2
4
5
8
0

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
C
e
a
/
P
4
.
P
p
1
0
0
0

2
2
1
3
.
6
5
5
5
1
8

2
2
7
7
.
5
6
4
2
0
9

3
0
.
6
9
2
7
7
4

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
C
e
a
/
P
1
0
.
P
p
1
0
0
0

2
2
7
7
.
4
1
6
2
6
0

2
3
1
7
.
5
8
8
1
3
5

4
3
.
9
2
2
4
7
4

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
C
e
a
/
P
1
.
P
p
2
0
0

2
2
0
6
.
7
7
9
0
5
3

2
2
4
3
.
7
1
0
2
0
5

3
8
.
0
9
3
5
2
5

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
C
e
a
/
P
1
.
P
p
5
0

2
2
3
2
.
0
4
3
2
1
3

2
2
5
1
.
1
8
9
9
4
1

1
2
.
9
1
2
1
1
1

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
C
e
a
/
P
1
.
P
p
b
e
s
t

2
1
8
0
.
0
6
8
6
0
3

2
2
6
4
.
2
0
3
8
5
7

4
1
.
0
8
6
8
4
5

1
0

2
0
0
0
0
0

b
e
t
t
e
r

o
n
e
C
e
a
/
P
1
.
P
p
1
0
0
0

2
2
6
7
.
4
9
1
9
4
3

2
3
4
0
.
4
5
8
2
5
2

2
9
.
1
9
8
9
5
9

1
0

5
0
0
0
0

b
e
t
t
e
r

t
w
o
C
e
a
/
P
1
.
P
p
1
0
0
0

2
2
6
0
.
4
7
8
0
2
7

2
3
2
9
.
2
1
5
8
2
0

3
8
.
1
9
4
4
2
0

1
0

3
0
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
1
.
P
p
1
0
0
0

2
4
6
0
.
4
5
0
4
3
9

2
4
6
0
.
4
5
0
4
3
9

0
.
0
0
0
0
5
0

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
4
.
P
p
1
0
0
0

2
4
6
0
.
4
5
0
4
3
9

2
4
7
1
.
5
8
3
0
0
8

5
.
8
6
7
3
2
8

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
0
.
P
p
1
0
0
0

2
4
6
0
.
4
5
0
4
3
9

2
4
6
3
.
2
3
3
6
4
3

5
.
8
6
7
3
2
8

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
.
P
p
2
0
0

2
4
6
0
.
4
5
0
4
3
9

2
4
7
1
.
6
5
2
8
3
2

5
.
9
0
8
1
8
6

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
.
P
p
5
0

2
4
6
0
.
4
5
0
4
3
9

2
4
7
0
.
4
7
0
9
4
7

6
.
9
2
1
5
1
8

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
.
P
p
b
e
s
t

2
4
6
0
.
4
5
0
4
3
9

2
4
6
6
.
0
8
6
6
7
0

7
.
2
7
9
0
0
9

1
0

2
0
0
0
0
0

-
o
n
e
T
a
m
/
P
1
.
P
p
1
0
0
0

2
4
6
0
.
4
5
0
4
3
9

2
4
6
0
.
4
5
0
4
3
9

0
.
0
0
0
0
5
0

1
0

2
0
0
0
0

-
t
w
o
T
a
m
/
P
1
.
P
p
1
0
0
0

2
4
6
0
.
4
5
0
4
3
9

2
4
6
0
.
4
5
0
4
3
9

0
.
0
0
0
0
5
0

1
0

1
3
0
0
0

-

g
e
n
D
K
/
P
1
.
P
p
1
0
0
0

2
7
5
8
.
3
9
3
5
5
5

2
7
5
8
.
3
9
3
5
5
5

0
.
0
0
0
0
4
1

1
0

2
0
0
0
0
0

-
g
e
n
D
K
/
P
1
.
P
p
b
e
s
t

2
7
5
8
.
3
9
3
5
5
5

2
7
5
8
.
3
9
3
5
5
5

0
.
0
0
0
0
4
1

1
0

2
0
0
0
0
0

-
t
w
o
D
K
/
P
1
.
P
p
1
0
0
0

2
7
5
8
.
3
9
3
5
5
5

2
7
5
8
.
3
9
3
5
5
5

0
.
0
0
0
0
4
1

1
0

1
2
0
0
0

-

g
e
n
T
a
m
2
/
P
1
.
P
p
1
0
0
0

2
3
0
3
.
2
0
8
2
5
2

2
3
0
7
.
8
1
2
0
1
2

8
.
5
7
3
2
1
5

1
0

2
0
0
0
0
0

-
t
w
o
T
a
m
2
/
P
1
.
P
p
1
0
0
0

2
3
0
3
.
2
0
8
2
5
2

2
3
4
2
.
9
5
8
4
9
6

4
8
.
6
0
1
5
2
0

1
0

2
2
0
0
0

-

g
e
n
D
K
2
/
P
1
.
P
p
1
0
0
0

2
2
4
5
.
9
7
0
7
0
3

2
3
2
8
.
7
9
9
5
6
1

1
3
2
.
1
1
1
5
8
8

1
0

2
0
0
0
0
0

b
e
t
t
e
r

t
w
o
D
K
2
/
P
1
.
P
p
1
0
0
0

2
2
5
8
.
2
9
3
7
0
1

2
4
9
2
.
9
3
1
1
5
2

2
2
3
.
1
7
4
4
6
9

1
0

2
9
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
1
.
P
p
1
0
0
0

2
3
0
3
.
2
0
8
2
5
2

2
3
0
8
.
2
3
1
6
8
9

8
.
4
9
2
7
7
1

1
0

2
0
0
0
0
0

-
g
e
n
K
a
d
/
P
4
.
P
p
1
0
0
0

2
3
0
3
.
2
0
8
2
5
2

2
3
1
3
.
2
6
0
9
8
6

1
0
.
7
1
4
9
9
8

1
0

2
0
0
0
0
0

-
g
e
n
K
a
d
/
P
1
0
.
P
p
1
0
0
0

2
3
0
3
.
9
3
2
3
7
3

2
3
2
6
.
1
3
7
2
0
7

1
1
.
1
0
9
1
2
7

1
0

2
0
0
0
0
0

-
g
e
n
K
a
d
/
P
1
.
P
p
2
0
0

2
2
7
6
.
5
7
9
3
4
6

2
3
0
7
.
5
6
6
6
5
0

2
4
.
6
0
5
6
8
2

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
1
.
P
p
5
0

2
2
3
1
.
9
2
3
5
8
4

2
2
9
9
.
9
4
2
8
7
1

2
5
.
2
2
2
4
8
1

1
0

2
0
0
0
0
0

b
e
t
t
e
r

o
n
e
K
a
d
/
P
1
.
P
p
1
0
0
0

2
3
0
3
.
2
0
8
2
5
2

2
3
2
9
.
4
1
5
2
8
3

4
7
.
1
0
2
5
9
3

1
0

3
8
0
0
0

-
t
w
o
K
a
d
/
P
1
.
P
p
1
0
0
0

2
3
0
3
.
2
0
8
2
5
2

2
3
1
8
.
5
8
6
9
1
4

1
5
.
6
0
8
0
5
7

1
0

2
4
0
0
0

-

����
���
���� �
�� �
���
����
 !
"#�
��
$%
&���
�
' �!
(�*)
�� !



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

p
r
o
b
l
e
m
 
=
 
K
e
a
9
1
-
1
6

b
e
s
t
_
s
c
o
r
e

m
e
a
n
_
s
c
o
r
e

s
t
d
_
d
e
v
 
 
 
 
 
s
a
m
p
l
e
 

e
v
a
l

d
i
a
g
n
o
s
i
s

t
-
v
a
l
u
e

o
r
i
g
i
n
a
l
_
p
a
p
e
r

6
4
.
0
0
0
0
0
0

8
3
.
5
0
0
0
0
0

1
1
.
5
1
7
0
0
0

1
0

m
o
v
e
s
=
1
9
2
2
0
0

m
y
 
e
x
p
e
r
i
m
e
n
t
s

g
e
n
C
e
a
/
P
1
.
P
p
1
0
0
0

1
0
6
.
0
0
0
0
0
0

1
1
4
.
0
9
9
9
9
8

5
.
9
7
1
2
2
7

1
0

2
0
0
0
0
0

w
o
r
s
e

-
2
3
.
1
3
9
2
1
0

g
e
n
C
e
a
/
P
4
.
P
p
1
0
0
0

1
1
1
.
0
0
0
0
0
0

1
2
0
.
8
0
0
0
0
3

4
.
9
8
4
4
2
0

1
0

2
0
0
0
0
0

w
o
r
s
e

-
2
9
.
0
3
6
7
6
2

g
e
n
C
e
a
/
P
1
0
.
P
p
1
0
0
0

1
1
5
.
0
0
0
0
0
0

1
2
1
.
6
9
9
9
9
7

3
.
1
2
8
7
2
0

1
0

2
0
0
0
0
0

w
o
r
s
e

-
3
1
.
5
6
5
1
5
7

g
e
n
C
e
a
/
P
1
.
P
p
2
0
0

9
7
.
0
0
0
0
0
0

1
0
2
.
5
0
0
0
0
0

2
.
5
4
9
5
1
0

1
0

2
0
0
0
0
0

w
o
r
s
e

-
1
6
.
0
1
9
9
2
2

g
e
n
C
e
a
/
P
1
.
P
p
5
0

9
7
.
0
0
0
0
0
0

1
0
5
.
6
9
9
9
9
7

4
.
5
7
1
6
5
2

1
0

2
0
0
0
0
0

w
o
r
s
e

-
1
7
.
5
0
2
2
1
8

g
e
n
C
e
a
/
P
1
.
P
p
b
e
s
t

9
8
.
0
0
0
0
0
0

1
0
5
.
8
0
0
0
0
3

3
.
8
8
1
5
8
0

1
0

2
0
0
0
0
0

w
o
r
s
e

-
1
7
.
9
7
0
6
8
2

o
n
e
C
e
a
/
P
1
.
P
p
1
0
0
0

1
2
4
.
0
0
0
0
0
0

1
3
4
.
8
0
0
0
0
3

3
.
7
9
4
7
3
3

1
0

6
0
0
0
0

w
o
r
s
e

-
4
1
.
4
5
7
6
9
9

t
w
o
C
e
a
/
P
1
.
P
p
1
0
0
0

1
3
3
.
0
0
0
0
0
0

1
3
5
.
6
9
9
9
9
7

0
.
9
4
8
6
8
3

1
0

2
1
0
0
0

w
o
r
s
e

-
4
6
.
7
5
3
3
1
9

g
e
n
T
a
m
/
P
1
.
P
p
1
0
0
0

6
4
.
0
0
0
0
0
0

6
8
.
8
0
0
0
0
3

4
.
1
3
1
1
8
2

1
0

2
0
0
0
0
0

b
e
t
t
e
r

1
1
.
7
5
1
2
8
4

g
e
n
T
a
m
/
P
4
.
P
p
1
0
0
0

6
4
.
0
0
0
0
0
0

6
5
.
4
0
0
0
0
2

2
.
9
8
8
8
6
8

1
0

2
0
0
0
0
0

b
e
t
t
e
r

1
5
.
0
2
8
1
9
0

g
e
n
T
a
m
/
P
1
0
.
P
p
1
0
0
0

6
4
.
0
0
0
0
0
0

6
7
.
4
0
0
0
0
2

4
.
6
2
3
6
1
1

1
0

2
0
0
0
0
0

b
e
t
t
e
r

1
2
.
6
7
2
6
0
4

g
e
n
T
a
m
/
P
1
.
P
p
2
0
0

6
4
.
0
0
0
0
0
0

6
9
.
0
0
0
0
0
0

5
.
9
0
6
6
8
2

1
0

2
0
0
0
0
0

b
e
t
t
e
r

1
0
.
9
8
4
9
4
9

g
e
n
T
a
m
/
P
1
.
P
p
5
0

6
4
.
0
0
0
0
0
0

7
0
.
4
0
0
0
0
2

6
.
3
1
0
4
8
5

1
0

2
0
0
0
0
0

b
e
t
t
e
r

9
.
8
1
1
2
9
2

g
e
n
T
a
m
/
P
1
.
P
p
b
e
s
t

6
4
.
0
0
0
0
0
0

7
4
.
4
0
0
0
0
2

6
.
0
2
2
1
8
1

1
0

2
0
0
0
0
0

b
e
t
t
e
r

6
.
8
7
1
2
6
4

o
n
e
T
a
m
/
P
1
.
P
p
1
0
0
0

6
4
.
0
0
0
0
0
0

6
4
.
8
0
0
0
0
3

2
.
5
2
9
8
2
2

1
0

3
2
0
0
0

b
e
t
t
e
r

1
5
.
7
7
8
0
2
0

t
w
o
T
a
m
/
P
1
.
P
p
1
0
0
0

6
4
.
0
0
0
0
0
0

6
4
.
0
0
0
0
0
0

0
.
0
0
0
0
0
0

1
0

1
6
0
0
0

b
e
t
t
e
r

1
8
.
1
7
0
4
1
8

g
e
n
D
K
/
P
1
.
P
p
1
0
0
0

6
4
.
0
0
0
0
0
0

7
6
.
1
9
9
9
9
7

1
0
.
6
4
3
7
2
5

1
0

2
0
0
0
0
0

b
e
t
t
e
r

4
.
9
0
3
7
8
1

g
e
n
D
K
/
P
1
.
P
p
b
e
s
t

6
4
.
0
0
0
0
0
0

7
8
.
8
0
0
0
0
3

1
2
.
7
9
5
8
3
3

1
0

2
0
0
0
0
0

b
e
t
t
e
r

3
.
0
1
4
2
5
4

t
w
o
D
K
/
P
1
.
P
p
1
0
0
0

6
4
.
0
0
0
0
0
0

6
4
.
0
0
0
0
0
0

0
.
0
0
0
0
0
0

1
0

1
6
0
0
0

b
e
t
t
e
r

1
8
.
1
7
0
4
1
8

g
e
n
T
a
m
2
/
P
1
.
P
p
1
0
0
0

6
4
.
0
0
0
0
0
0

6
4
.
0
0
0
0
0
0

0
.
0
0
0
0
0
0

1
0

2
0
0
0
0
0

b
e
t
t
e
r

1
8
.
1
7
0
4
1
8

t
w
o
T
a
m
2
/
P
1
.
P
p
1
0
0
0

6
4
.
0
0
0
0
0
0

6
4
.
8
0
0
0
0
3

2
.
5
2
9
8
2
2

1
0

1
3
0
0
0

b
e
t
t
e
r

1
5
.
7
7
8
0
2
0

g
e
n
D
K
2
/
P
1
.
P
p
1
0
0
0

6
4
.
0
0
0
0
0
0

6
6
.
4
0
0
0
0
2

5
.
1
4
6
7
3
6

1
0

2
0
0
0
0
0

b
e
t
t
e
r

1
3
.
2
4
6
7
6
7

t
w
o
D
K
2
/
P
1
.
P
p
1
0
0
0

6
4
.
0
0
0
0
0
0

6
6
.
0
0
0
0
0
0

6
.
3
2
4
5
5
5

1
0

1
2
0
0
0

b
e
t
t
e
r

1
3
.
1
0
1
5
2
1

g
e
n
K
a
d
/
P
1
.
P
p
1
0
0
0

6
4
.
0
0
0
0
0
0

6
7
.
8
0
0
0
0
3

5
.
0
2
8
8
0
6

1
0

2
0
0
0
0
0

b
e
t
t
e
r

1
2
.
2
0
5
5
0
1

g
e
n
K
a
d
/
P
4
.
P
p
1
0
0
0

6
4
.
0
0
0
0
0
0

6
7
.
4
0
0
0
0
2

4
.
4
2
7
1
8
9

1
0

2
0
0
0
0
0

b
e
t
t
e
r

1
2
.
7
5
0
4
2
3

g
e
n
K
a
d
/
P
1
0
.
P
p
1
0
0
0

6
4
.
0
0
0
0
0
0

6
8
.
4
0
0
0
0
2

4
.
7
8
8
8
7
6

1
0

2
0
0
0
0
0

b
e
t
t
e
r

1
1
.
8
2
5
1
0
0

g
e
n
K
a
d
/
P
1
.
P
p
2
0
0

6
4
.
0
0
0
0
0
0

6
8
.
4
0
0
0
0
2

5
.
3
9
9
5
8
9

1
0

2
0
0
0
0
0

b
e
t
t
e
r

1
1
.
6
0
9
6
8
7

g
e
n
K
a
d
/
P
1
.
P
p
5
0

6
4
.
0
0
0
0
0
0

6
5
.
1
9
9
9
9
7

3
.
7
9
4
7
3
3

1
0

2
0
0
0
0
0

b
e
t
t
e
r

1
4
.
7
8
9
0
0
6

o
n
e
K
a
d
/
P
1
.
P
p
1
0
0
0

6
4
.
0
0
0
0
0
0

6
4
.
0
0
0
0
0
0

0
.
0
0
0
0
0
0

1
0

3
0
0
0
0

b
e
t
t
e
r

1
8
.
1
7
0
4
1
8

t
w
o
K
a
d
/
P
1
.
P
p
1
0
0
0

6
4
.
0
0
0
0
0
0

6
5
.
5
9
9
9
9
8

3
.
3
7
3
0
9
6

1
0

1
1
0
0
0

b
e
t
t
e
r

1
4
.
6
6
9
1
2
8

����
���
���� �
�� �
���
����
 !
"#�
��
$%
&���
�
' �!
(�*)
��



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

p
r
o
b
l
e
m
 
=
 
K
e
a
9
1
-
2
0

b
e
s
t
_
s
c
o
r
e

m
e
a
n
_
s
c
o
r
e

s
t
d
_
d
e
v
 
 
 
 
 
s
a
m
p
l
e
 

e
v
a
l

d
i
a
g
n
o
s
i
s

t
-
v
a
l
u
e

o
r
i
g
i
n
a
l
_
p
a
p
e
r

1
5
3
.
0
0
0
0
0
0

1
7
0
.
7
5
0
0
0
0

1
3
.
6
7
9
0
0
0

1
0

m
o
v
e
s
=
2
1
9
0
2
4

m
y
 
e
x
p
e
r
i
m
e
n
t
s

g
e
n
C
e
a
/
P
1
.
P
p
1
0
0
0

1
8
1
.
0
0
0
0
0
0

1
8
9
.
8
9
9
9
9
4

8
.
7
4
8
9
6
8

1
0

2
0
0
0
0
0

w
o
r
s
e

-
1
2
.
7
8
7
1
4
8

g
e
n
C
e
a
/
P
4
.
P
p
1
0
0
0

1
9
1
.
0
0
0
0
0
0

2
0
3
.
8
0
0
0
0
3

8
.
8
2
9
2
4
5

1
0

2
0
0
0
0
0

w
o
r
s
e

-
2
2
.
0
2
9
2
9
9

g
e
n
C
e
a
/
P
1
0
.
P
p
1
0
0
0

1
9
2
.
0
0
0
0
0
0

2
2
1
.
1
0
0
0
0
6

1
4
.
2
7
8
5
7
8

1
0

2
0
0
0
0
0

w
o
r
s
e

-
3
0
.
1
1
2
7
0
3

g
e
n
C
e
a
/
P
1
.
P
p
2
0
0

1
8
1
.
0
0
0
0
0
0

1
9
6
.
6
9
9
9
9
7

1
1
.
7
4
7
8
1
3

1
0

2
0
0
0
0
0

w
o
r
s
e

-
1
6
.
2
7
3
8
9
0

g
e
n
C
e
a
/
P
1
.
P
p
5
0

1
8
3
.
0
0
0
0
0
0

1
9
5
.
5
0
0
0
0
0

1
0
.
5
2
2
4
6
3

1
0

2
0
0
0
0
0

w
o
r
s
e

-
1
5
.
9
0
9
4
2
2

g
e
n
C
e
a
/
P
1
.
P
p
b
e
s
t

1
9
8
.
0
0
0
0
0
0

2
1
6
.
3
9
9
9
9
4

1
6
.
0
7
7
5
8
9

1
0

2
0
0
0
0
0

w
o
r
s
e

-
2
6
.
4
6
3
6
1
4

o
n
e
C
e
a
/
P
1
.
P
p
1
0
0
0

1
8
7
.
0
0
0
0
0
0

2
0
3
.
8
0
0
0
0
3

1
2
.
4
5
2
5
7
7

1
0

8
4
0
0
0

w
o
r
s
e

-
2
0
.
4
4
5
0
7
4

t
w
o
C
e
a
/
P
1
.
P
p
1
0
0
0

1
8
6
.
0
0
0
0
0
0

2
0
9
.
0
0
0
0
0
0

1
8
.
9
7
3
6
6
5

1
0

4
5
0
0
0

w
o
r
s
e

-
2
1
.
1
6
7
6
2
4

g
e
n
T
a
m
/
P
1
.
P
p
1
0
0
0

1
7
0
.
0
0
0
0
0
0

1
7
1
.
0
0
0
0
0
0

0
.
6
6
6
6
6
7

1
0

2
0
0
0
0
0

-
-
0
.
2
0
8
7
2
7

g
e
n
T
a
m
/
P
4
.
P
p
1
0
0
0

1
7
0
.
0
0
0
0
0
0

1
7
1
.
6
0
0
0
0
6

0
.
9
6
6
0
9
2

1
0

2
0
0
0
0
0

-
-
0
.
7
0
2
3
8
6

g
e
n
T
a
m
/
P
1
0
.
P
p
1
0
0
0

1
6
3
.
0
0
0
0
0
0

1
7
0
.
1
9
9
9
9
7

3
.
1
1
9
8
2
9

1
0

2
0
0
0
0
0

-
0
.
4
2
4
3
5
1

g
e
n
T
a
m
/
P
1
.
P
p
2
0
0

1
6
3
.
0
0
0
0
0
0

1
7
0
.
3
9
9
9
9
4

3
.
0
2
5
8
1
5

1
0

2
0
0
0
0
0

-
0
.
2
7
0
8
0
4

g
e
n
T
a
m
/
P
1
.
P
p
5
0

1
6
3
.
0
0
0
0
0
0

1
6
8
.
6
9
9
9
9
7

3
.
7
7
2
7
0
9

1
0

2
0
0
0
0
0

-
1
.
5
5
1
7
9
9

g
e
n
T
a
m
/
P
1
.
P
p
b
e
s
t

1
6
3
.
0
0
0
0
0
0

1
7
1
.
3
0
0
0
0
3

5
.
3
1
3
5
0
5

1
0

2
0
0
0
0
0

-
-
0
.
3
9
9
0
9
3

o
n
e
T
a
m
/
P
1
.
P
p
1
0
0
0

1
6
4
.
0
0
0
0
0
0

1
6
8
.
0
0
0
0
0
0

2
.
8
2
8
4
2
7

1
0

3
4
0
0
0

b
e
t
t
e
r

2
.
1
4
0
3
9
0

t
w
o
T
a
m
/
P
1
.
P
p
1
0
0
0

1
6
2
.
0
0
0
0
0
0

1
6
7
.
6
0
0
0
0
6

3
.
4
0
5
8
7
7

1
0

1
9
0
0
0

b
e
t
t
e
r

2
.
4
0
9
9
2
6

g
e
n
D
K
/
P
1
.
P
p
1
0
0
0

1
6
4
.
0
0
0
0
0
0

1
7
2
.
3
9
9
9
9
4

4
.
4
2
7
1
8
9

1
0

2
0
0
0
0
0

-
-
1
.
2
2
6
2
2
1

g
e
n
D
K
/
P
1
.
P
p
b
e
s
t

1
6
6
.
0
0
0
0
0
0

1
7
5
.
3
0
0
0
0
3

3
.
6
8
3
2
9
6

1
0

2
0
0
0
0
0

w
o
r
s
e

-
3
.
4
5
3
0
9
2

t
w
o
D
K
/
P
1
.
P
p
1
0
0
0

1
6
3
.
0
0
0
0
0
0

1
6
5
.
1
0
0
0
0
6

1
.
5
2
3
8
8
4

1
0

2
0
0
0
0

b
e
t
t
e
r

4
.
5
8
2
3
1
5

g
e
n
T
a
m
2
/
P
1
.
P
p
1
0
0
0

1
6
2
.
0
0
0
0
0
0

1
6
8
.
6
9
9
9
9
7

3
.
1
2
8
7
2
0

1
0

2
0
0
0
0
0

-
1
.
5
8
1
2
4
8

t
w
o
T
a
m
2
/
P
1
.
P
p
1
0
0
0

1
6
0
.
0
0
0
0
0
0

1
6
6
.
5
0
0
0
0
0

4
.
6
4
8
7
7
5

1
0

2
2
0
0
0

b
e
t
t
e
r

3
.
1
3
9
3
0
9

g
e
n
D
K
2
/
P
1
.
P
p
1
0
0
0

1
6
4
.
0
0
0
0
0
0

1
7
1
.
8
0
0
0
0
3

4
.
0
2
2
1
6
1

1
0

2
0
0
0
0
0

-
-
0
.
7
8
9
2
0
5

t
w
o
D
K
2
/
P
1
.
P
p
1
0
0
0

1
6
0
.
0
0
0
0
0
0

1
6
5
.
1
9
9
9
9
7

3
.
1
1
9
8
2
9

1
0

1
9
0
0
0

b
e
t
t
e
r

4
.
2
8
2
0
7
0

g
e
n
K
a
d
/
P
1
.
P
p
1
0
0
0

1
6
2
.
0
0
0
0
0
0

1
6
8
.
5
0
0
0
0
0

3
.
2
7
4
4
8
0

1
0

2
0
0
0
0
0

-
1
.
7
2
8
0
3
7

g
e
n
K
a
d
/
P
4
.
P
p
1
0
0
0

1
6
3
.
0
0
0
0
0
0

1
7
0
.
5
0
0
0
0
0

2
.
6
7
7
0
6
3

1
0

2
0
0
0
0
0

-
0
.
1
9
5
4
7
9

g
e
n
K
a
d
/
P
1
0
.
P
p
1
0
0
0

1
6
6
.
0
0
0
0
0
0

1
7
1
.
6
0
0
0
0
6

3
.
4
7
0
5
1
1

1
0

2
0
0
0
0
0

-
-
0
.
6
4
9
0
7
7

g
e
n
K
a
d
/
P
1
.
P
p
2
0
0

1
6
2
.
0
0
0
0
0
0

1
6
8
.
0
0
0
0
0
0

4
.
0
0
0
0
0
0

1
0

2
0
0
0
0
0

-
2
.
0
6
8
2
5
4

g
e
n
K
a
d
/
P
1
.
P
p
5
0

1
5
8
.
0
0
0
0
0
0

1
6
8
.
0
0
0
0
0
0

5
.
6
7
6
4
6
2

1
0

2
0
0
0
0
0

-
1
.
9
7
6
6
5
5

o
n
e
K
a
d
/
P
1
.
P
p
1
0
0
0

1
6
3
.
0
0
0
0
0
0

1
6
6
.
3
9
9
9
9
4

3
.
3
3
9
9
9
3

1
0

4
0
0
0
0

b
e
t
t
e
r

3
.
3
3
4
4
4
0

t
w
o
K
a
d
/
P
1
.
P
p
1
0
0
0

1
6
3
.
0
0
0
0
0
0

1
6
6
.
5
0
0
0
0
0

2
.
4
6
0
8
0
4

1
0

1
8
0
0
0

b
e
t
t
e
r

3
.
3
4
5
3
3
6

����
���
���� �
�� �
���
����
 !
"#�
��
$%
&���
�
' �!
(�*)
��



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

p
r
o
b
l
e
m
 
=
 
T
L
9
1
-
5

b
e
s
t
_
s
c
o
r
e

m
e
a
n
_
s
c
o
r
e

s
t
d
_
d
e
v
 
 
 
 
 
s
a
m
p
l
e
 

e
v
a
l

d
i
a
g
n
o
s
i
s

t
-
v
a
l
u
e

o
r
i
g
i
n
a
l
_
p
a
p
e
r

2
4
6
.
8
2
0
0
0
0

2
4
6
.
8
2
0
0
0
0

0
.
0
0
0
0
0
0

1
C
P
U
=
0
.
3
2
s
e
c

m
y
 
e
x
p
e
r
i
m
e
n
t
s

g
e
n
C
e
a
/
P
1
.
P
p
1
0
0
0

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
C
e
a
/
P
4
.
P
p
1
0
0
0

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
C
e
a
/
P
1
0
.
P
p
1
0
0
0

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
C
e
a
/
P
1
.
P
p
2
0
0

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
C
e
a
/
P
1
.
P
p
5
0

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
C
e
a
/
P
1
.
P
p
b
e
s
t

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

2
0
0
0
0
0

b
e
t
t
e
r

o
n
e
C
e
a
/
P
1
.
P
p
1
0
0
0

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

3
2
0
0
0

b
e
t
t
e
r

t
w
o
C
e
a
/
P
1
.
P
p
1
0
0
0

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

1
7
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
1
.
P
p
1
0
0
0

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
4
.
P
p
1
0
0
0

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
1
0
.
P
p
1
0
0
0

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
1
.
P
p
2
0
0

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
1
.
P
p
5
0

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
1
.
P
p
b
e
s
t

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

1
0
0
0
0

b
e
t
t
e
r

o
n
e
T
a
m
/
P
1
.
P
p
1
0
0
0

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

6
0
0
0

b
e
t
t
e
r

t
w
o
T
a
m
/
P
1
.
P
p
1
0
0
0

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

3
0
0
0

b
e
t
t
e
r

g
e
n
D
K
/
P
1
.
P
p
1
0
0
0

2
6
7
.
9
7
0
2
4
5

2
6
7
.
9
7
0
2
4
5

0
.
0
0
0
0
0
4

1
0

2
0
0
0
0
0

-
g
e
n
D
K
/
P
1
.
P
p
b
e
s
t

2
6
7
.
9
7
0
2
4
5

2
6
7
.
9
7
0
2
4
5

0
.
0
0
0
0
0
4

1
0

6
6
0
0
0

-
t
w
o
D
K
/
P
1
.
P
p
1
0
0
0

2
6
7
.
9
7
0
2
4
5

2
6
7
.
9
7
0
2
4
5

0
.
0
0
0
0
0
4

1
0

2
0
0
0

-

g
e
n
T
a
m
2
/
P
1
.
P
p
1
0
0
0

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

2
0
0
0
0
0

b
e
t
t
e
r

t
w
o
T
a
m
2
/
P
1
.
P
p
1
0
0
0

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

3
0
0
0

b
e
t
t
e
r

g
e
n
D
K
2
/
P
1
.
P
p
1
0
0
0

2
2
8
.
1
5
9
9
7
3

2
3
5
.
4
3
1
5
4
9

1
1
.
1
6
6
5
9
1

1
0

2
0
0
0
0
0

b
e
t
t
e
r

t
w
o
D
K
2
/
P
1
.
P
p
1
0
0
0

2
2
8
.
1
5
9
9
7
3

2
6
3
.
9
8
9
2
2
7

1
2
.
5
8
9
1
1
5

1
0

8
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
1
.
P
p
1
0
0
0

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
4
.
P
p
1
0
0
0

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
1
0
.
P
p
1
0
0
0

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
1
.
P
p
2
0
0

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
1
.
P
p
5
0

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

2
0
0
0
0
0

b
e
t
t
e
r

o
n
e
K
a
d
/
P
1
.
P
p
1
0
0
0

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

6
0
0
0

b
e
t
t
e
r

t
w
o
K
a
d
/
P
1
.
P
p
1
0
0
0

2
2
8
.
1
5
9
9
7
3

2
2
8
.
1
5
9
9
7
3

0
.
0
0
0
0
0
3

1
0

3
0
0
0

b
e
t
t
e
r

����
���
���� �
�� �
���
����
 !
"#�
��
$%
&���
�
��
(� )
�



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

p
r
o
b
l
e
m
 
=
 
T
L
9
1
-
6

b
e
s
t
_
s
c
o
r
e

m
e
a
n
_
s
c
o
r
e

s
t
d
_
d
e
v
 
 
 
 
 
s
a
m
p
l
e
 

e
v
a
l

d
i
a
g
n
o
s
i
s

t
-
v
a
l
u
e

o
r
i
g
i
n
a
l
_
p
a
p
e
r

5
1
4
.
0
0
0
0
0
0

5
1
4
.
0
0
0
0
0
0

0
.
0
0
0
0
0
0

1
C
P
U
=
0
.
5
7
s
e
c

m
y
 
e
x
p
e
r
i
m
e
n
t
s

g
e
n
C
e
a
/
P
1
.
P
p
1
0
0
0

3
6
1
.
4
5
8
9
8
4

3
6
1
.
4
5
8
9
8
4

0
.
0
0
0
0
0
0

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
C
e
a
/
P
4
.
P
p
1
0
0
0

3
6
1
.
4
5
8
9
8
4

3
6
1
.
4
5
8
9
8
4

0
.
0
0
0
0
0
0

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
C
e
a
/
P
1
0
.
P
p
1
0
0
0

3
6
1
.
4
5
8
9
8
4

3
6
1
.
4
5
8
9
8
4

0
.
0
0
0
0
0
0

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
C
e
a
/
P
1
.
P
p
2
0
0

3
6
1
.
4
5
8
9
8
4

3
6
1
.
4
5
8
9
8
4

0
.
0
0
0
0
0
0

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
C
e
a
/
P
1
.
P
p
5
0

3
6
1
.
4
5
8
9
8
4

3
6
1
.
4
5
8
9
8
4

0
.
0
0
0
0
0
0

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
C
e
a
/
P
1
.
P
p
b
e
s
t

3
6
1
.
4
5
8
9
8
4

3
8
5
.
4
2
1
1
1
2

1
8
.
1
8
1
9
3
8

1
0

2
0
0
0
0
0

b
e
t
t
e
r

o
n
e
C
e
a
/
P
1
.
P
p
1
0
0
0

3
6
1
.
4
5
8
9
8
4

3
6
5
.
3
8
5
4
3
7

1
2
.
4
1
6
5
2
9

1
0

4
4
0
0
0

b
e
t
t
e
r

t
w
o
C
e
a
/
P
1
.
P
p
1
0
0
0

3
6
1
.
4
5
8
9
8
4

3
6
5
.
3
8
5
4
3
7

1
2
.
4
1
6
5
2
9

1
0

2
5
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
1
.
P
p
1
0
0
0

3
7
7
.
8
4
2
4
0
7

3
7
7
.
8
4
2
4
0
7

0
.
0
0
0
0
0
9

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
4
.
P
p
1
0
0
0

3
7
7
.
8
4
2
4
0
7

3
7
7
.
8
4
2
4
0
7

0
.
0
0
0
0
0
9

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
1
0
.
P
p
1
0
0
0

3
7
7
.
8
4
2
4
0
7

3
7
7
.
8
4
2
4
0
7

0
.
0
0
0
0
0
9

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
1
.
P
p
2
0
0

3
7
7
.
8
4
2
4
0
7

3
7
7
.
8
4
2
4
0
7

0
.
0
0
0
0
0
9

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
1
.
P
p
5
0

3
7
7
.
8
4
2
4
0
7

3
7
7
.
8
4
2
4
0
7

0
.
0
0
0
0
0
9

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
1
.
P
p
b
e
s
t

3
7
7
.
8
4
2
4
0
7

3
7
7
.
8
4
2
4
0
7

0
.
0
0
0
0
0
9

1
0

2
0
0
0
0
0

b
e
t
t
e
r

o
n
e
T
a
m
/
P
1
.
P
p
1
0
0
0

3
7
7
.
8
4
2
4
0
7

3
7
7
.
8
4
2
4
0
7

0
.
0
0
0
0
0
9

1
0

8
0
0
0

b
e
t
t
e
r

t
w
o
T
a
m
/
P
1
.
P
p
1
0
0
0

3
7
7
.
8
4
2
4
0
7

3
7
7
.
8
4
2
4
0
7

0
.
0
0
0
0
0
9

1
0

3
0
0
0

b
e
t
t
e
r

g
e
n
D
K
/
P
1
.
P
p
1
0
0
0

3
7
7
.
8
4
2
4
0
7

3
7
7
.
8
4
2
4
0
7

0
.
0
0
0
0
0
9

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
D
K
/
P
1
.
P
p
b
e
s
t

3
7
7
.
8
4
2
4
0
7

3
7
7
.
8
4
2
4
0
7

0
.
0
0
0
0
0
9

1
0

2
0
0
0
0
0

b
e
t
t
e
r

t
w
o
D
K
/
P
1
.
P
p
1
0
0
0

3
7
7
.
8
4
2
4
0
7

3
7
7
.
8
4
2
4
0
7

0
.
0
0
0
0
0
9

1
0

3
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
2
/
P
1
.
P
p
1
0
0
0

3
6
1
.
4
5
8
9
8
4

3
6
1
.
4
5
8
9
8
4

0
.
0
0
0
0
0
0

1
0

2
0
0
0
0
0

b
e
t
t
e
r

t
w
o
T
a
m
2
/
P
1
.
P
p
1
0
0
0

3
6
1
.
4
5
8
9
8
4

3
7
6
.
2
0
4
0
7
1

5
.
1
8
0
8
9
2

1
0

8
0
0
0

b
e
t
t
e
r

g
e
n
D
K
2
/
P
1
.
P
p
1
0
0
0

3
6
1
.
4
5
8
9
8
4

3
6
3
.
0
9
7
3
5
1

5
.
1
8
0
8
9
2

1
0

2
0
0
0
0
0

b
e
t
t
e
r

t
w
o
D
K
2
/
P
1
.
P
p
1
0
0
0

3
6
1
.
4
5
8
9
8
4

3
7
6
.
2
0
4
0
7
1

5
.
1
8
0
8
9
2

1
0

7
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
1
.
P
p
1
0
0
0

3
6
1
.
4
5
8
9
8
4

3
6
1
.
4
5
8
9
8
4

0
.
0
0
0
0
0
0

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
4
.
P
p
1
0
0
0

3
6
1
.
4
5
8
9
8
4

3
6
6
.
3
7
4
0
2
3

7
.
9
1
3
9
4
3

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
1
0
.
P
p
1
0
0
0

3
6
1
.
4
5
8
9
8
4

3
6
8
.
0
1
2
3
6
0

8
.
4
6
0
3
6
1

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
1
.
P
p
2
0
0

3
6
1
.
4
5
8
9
8
4

3
6
9
.
6
5
0
6
9
6

8
.
6
3
4
8
2
0

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
1
.
P
p
5
0

3
6
1
.
4
5
8
9
8
4

3
7
1
.
2
8
9
0
6
2

8
.
4
6
0
3
6
1

1
0

2
0
0
0
0
0

b
e
t
t
e
r

o
n
e
K
a
d
/
P
1
.
P
p
1
0
0
0

3
6
1
.
4
5
8
9
8
4

3
7
6
.
2
0
4
0
7
1

5
.
1
8
0
8
9
2

1
0

1
0
0
0
0

b
e
t
t
e
r

t
w
o
K
a
d
/
P
1
.
P
p
1
0
0
0

3
6
1
.
4
5
8
9
8
4

3
7
2
.
9
2
7
3
9
9

7
.
9
1
3
9
4
3

1
0

7
0
0
0

b
e
t
t
e
r

����
���
���� �
�� �
���
����
 !
"#�
��
$%
&���
�
��
(� )�



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


p
r
o
b
l
e
m
 
=
 
T
L
9
1
-
7

b
e
s
t
_
s
c
o
r
e

m
e
a
n
_
s
c
o
r
e

s
t
d
_
d
e
v
 
 
 
 
 
s
a
m
p
l
e
 

e
v
a
l

d
i
a
g
n
o
s
i
s

t
-
v
a
l
u
e

o
r
i
g
i
n
a
l
_
p
a
p
e
r

5
5
9
.
0
0
0
0
0
0

5
5
9
.
0
0
0
0
0
0

0
.
0
0
0
0
0
0

1
C
P
U
=
4
.
5
0
s
e
c

m
y
 
e
x
p
e
r
i
m
e
n
t
s

g
e
n
C
e
a
/
P
1
.
P
p
1
0
0
0

5
9
5
.
8
9
5
9
9
6

5
9
5
.
8
9
5
9
9
6

0
.
0
0
0
0
1
3

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
4
.
P
p
1
0
0
0

5
9
5
.
8
9
5
9
9
6

6
0
6
.
1
8
3
9
6
0

1
0
.
8
8
5
9
8
3

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
0
.
P
p
1
0
0
0

5
9
5
.
8
9
5
9
9
6

6
1
1
.
5
8
5
6
3
2

9
.
0
0
7
0
8
5

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
2
0
0

5
9
5
.
8
9
5
9
9
6

6
0
3
.
8
6
0
9
0
1

1
0
.
3
9
1
8
0
3

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
5
0

5
9
5
.
8
9
5
9
9
6

6
1
3
.
8
9
6
4
8
4

1
0
.
0
4
7
3
9
0

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
b
e
s
t

5
9
5
.
8
9
5
9
9
6

6
0
4
.
3
8
1
2
8
7

1
0
.
9
5
4
4
4
3

1
0

2
0
0
0
0
0

-
o
n
e
C
e
a
/
P
1
.
P
p
1
0
0
0

5
9
5
.
8
9
5
9
9
6

6
2
3
.
6
0
0
4
0
3

1
1
.
9
7
1
0
0
8

1
0

7
6
0
0
0

-
t
w
o
C
e
a
/
P
1
.
P
p
1
0
0
0

5
9
5
.
8
9
5
9
9
6

6
2
1
.
7
9
5
1
6
6

1
1
.
1
6
0
9
3
4

1
0

2
8
0
0
0

-

g
e
n
T
a
m
/
P
1
.
P
p
1
0
0
0

7
7
7
.
5
7
3
4
8
6

7
7
7
.
5
7
3
4
8
6

0
.
0
0
0
0
1
8

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
4
.
P
p
1
0
0
0

7
7
7
.
5
7
3
4
8
6

7
7
7
.
5
7
3
4
8
6

0
.
0
0
0
0
1
8

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
0
.
P
p
1
0
0
0

7
7
7
.
5
7
3
4
8
6

7
7
7
.
5
7
3
4
8
6

0
.
0
0
0
0
1
8

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
.
P
p
2
0
0

7
7
7
.
5
7
3
4
8
6

7
7
7
.
5
7
3
4
8
6

0
.
0
0
0
0
1
8

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
.
P
p
5
0

7
7
7
.
5
7
3
4
8
6

7
7
7
.
5
7
3
4
8
6

0
.
0
0
0
0
1
8

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
.
P
p
b
e
s
t

7
7
7
.
5
7
3
4
8
6

7
7
7
.
5
7
3
4
8
6

0
.
0
0
0
0
1
8

1
0

2
0
0
0
0
0

-
o
n
e
T
a
m
/
P
1
.
P
p
1
0
0
0

7
7
7
.
5
7
3
4
8
6

7
7
7
.
5
7
3
4
8
6

0
.
0
0
0
0
1
8

1
0

1
0
0
0
0

-
t
w
o
T
a
m
/
P
1
.
P
p
1
0
0
0

7
7
7
.
5
7
3
4
8
6

7
7
7
.
5
7
3
4
8
6

0
.
0
0
0
0
1
8

1
0

4
0
0
0

-

g
e
n
D
K
/
P
1
.
P
p
1
0
0
0

6
9
0
.
4
1
1
2
5
5

6
9
0
.
4
1
1
2
5
5

0
.
0
0
0
0
0
0

1
0

2
0
0
0
0
0

-
g
e
n
D
K
/
P
1
.
P
p
b
e
s
t

6
9
0
.
4
1
1
2
5
5

7
4
7
.
5
3
3
0
2
0

9
5
.
2
4
0
1
3
5

1
0

2
2
0
0
0

-
t
w
o
D
K
/
P
1
.
P
p
1
0
0
0

6
9
0
.
4
1
1
2
5
5

6
9
0
.
4
1
1
2
5
5

0
.
0
0
0
0
0
0

1
0

4
0
0
0

-

g
e
n
T
a
m
2
/
P
1
.
P
p
1
0
0
0

5
9
5
.
8
9
5
9
9
6

6
4
6
.
2
2
2
6
5
6

4
6
.
7
4
1
4
2
5

1
0

2
0
0
0
0
0

-
t
w
o
T
a
m
2
/
P
1
.
P
p
1
0
0
0

6
1
8
.
7
6
9
1
0
4

7
2
1
.
9
1
0
7
0
6

6
1
.
8
1
6
6
0
8

1
0

1
1
0
0
0

-

g
e
n
D
K
2
/
P
1
.
P
p
1
0
0
0

5
9
5
.
8
9
5
9
9
6

6
3
5
.
2
8
9
2
4
6

4
2
.
6
2
6
5
1
4

1
0

2
0
0
0
0
0

-
t
w
o
D
K
2
/
P
1
.
P
p
1
0
0
0

6
7
7
.
0
6
5
3
6
9

6
8
7
.
2
7
2
8
2
7

4
.
5
7
1
3
6
0

1
0

8
0
0
0

-

g
e
n
K
a
d
/
P
1
.
P
p
1
0
0
0

5
9
5
.
8
9
5
9
9
6

6
5
6
.
8
3
2
2
7
5

3
4
.
2
9
1
6
9
9

1
0

2
0
0
0
0
0

-
g
e
n
K
a
d
/
P
4
.
P
p
1
0
0
0

5
9
5
.
8
9
5
9
9
6

6
6
2
.
4
7
8
2
7
2

3
6
.
2
9
4
9
1
4

1
0

2
0
0
0
0
0

-
g
e
n
K
a
d
/
P
1
0
.
P
p
1
0
0
0

5
9
5
.
8
9
5
9
9
6

6
6
9
.
9
8
1
8
7
3

3
9
.
2
6
3
2
9
4

1
0

2
0
0
0
0
0

-
g
e
n
K
a
d
/
P
1
.
P
p
2
0
0

6
9
0
.
4
1
1
2
5
5

6
9
0
.
4
1
1
2
5
5

0
.
0
0
0
0
0
0

1
0

2
0
0
0
0
0

-
g
e
n
K
a
d
/
P
1
.
P
p
5
0

6
1
8
.
7
6
9
1
0
4

6
8
5
.
6
2
5
6
7
1

3
8
.
0
8
4
1
9
4

1
0

2
0
0
0
0
0

-
o
n
e
K
a
d
/
P
1
.
P
p
1
0
0
0

5
9
5
.
8
9
5
9
9
6

6
7
9
.
0
2
3
8
6
5

2
9
.
5
3
4
6
8
1

1
0

1
8
0
0
0

-
t
w
o
K
a
d
/
P
1
.
P
p
1
0
0
0

5
9
5
.
8
9
5
9
9
6

6
7
0
.
1
7
3
6
4
5

3
9
.
3
6
8
2
9
4

1
0

8
0
0
0

-

����
���
���� �
�� �
���
����
 !
"#�
��
$%
&���
�
��
(� )

�



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

p
r
o
b
l
e
m
 
=
 
T
L
9
1
-
8

b
e
s
t
_
s
c
o
r
e

m
e
a
n
_
s
c
o
r
e

s
t
d
_
d
e
v
 
 
 
 
 
s
a
m
p
l
e
 

e
v
a
l

d
i
a
g
n
o
s
i
s

t
-
v
a
l
u
e

o
r
i
g
i
n
a
l
_
p
a
p
e
r

8
3
9
.
0
0
0
0
0
0

8
3
9
.
0
0
0
0
0
0

0
.
0
0
0
0
0
0

1
C
P
U
=
1
2
.
4
5
s
e
c

m
y
 
e
x
p
e
r
i
m
e
n
t
s

g
e
n
C
e
a
/
P
1
.
P
p
1
0
0
0

8
7
8
.
0
0
5
8
5
9

8
8
3
.
7
6
0
4
3
7

6
.
6
3
0
5
8
1

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
4
.
P
p
1
0
0
0

8
7
9
.
4
3
4
9
3
7

8
9
0
.
5
7
5
5
0
0

1
2
.
5
5
0
3
7
4

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
0
.
P
p
1
0
0
0

8
7
9
.
4
3
4
9
3
7

9
1
0
.
0
4
5
7
1
5

1
8
.
0
2
6
2
0
3

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
2
0
0

8
7
8
.
0
0
5
8
5
9

8
9
1
.
7
7
2
2
7
8

1
0
.
6
1
4
8
5
6

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
5
0

8
8
3
.
7
0
6
0
5
5

9
1
1
.
7
5
5
8
5
9

1
2
.
8
5
3
7
4
6

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
b
e
s
t

8
7
9
.
4
3
4
9
3
7

8
9
3
.
5
4
9
5
6
0

1
1
.
7
1
5
6
6
2

1
0

2
0
0
0
0
0

-
o
n
e
C
e
a
/
P
1
.
P
p
1
0
0
0

8
7
9
.
4
3
4
9
3
7

9
0
0
.
3
5
1
9
2
9

2
3
.
5
3
6
7
3
5

1
0

1
1
2
0
0
0

-
t
w
o
C
e
a
/
P
1
.
P
p
1
0
0
0

8
7
9
.
4
3
4
9
3
7

8
9
2
.
9
3
6
9
5
1

1
2
.
1
1
5
4
8
7

1
0

4
1
0
0
0

-

g
e
n
T
a
m
/
P
1
.
P
p
1
0
0
0

9
6
3
.
9
5
7
0
9
2

9
6
3
.
9
5
7
0
9
2

0
.
0
0
0
0
0
0

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
4
.
P
p
1
0
0
0

9
6
3
.
9
5
7
0
9
2

9
6
8
.
5
2
4
4
1
4

1
4
.
4
4
3
1
7
0

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
0
.
P
p
1
0
0
0

9
6
3
.
9
5
7
0
9
2

9
6
3
.
9
5
7
0
9
2

0
.
0
0
0
0
0
0

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
.
P
p
2
0
0

9
6
3
.
9
5
7
0
9
2

9
7
3
.
0
9
1
7
3
6

1
9
.
2
5
7
5
5
9

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
.
P
p
5
0

9
6
3
.
9
5
7
0
9
2

9
9
5
.
9
2
8
4
0
6

2
2
.
0
6
2
3
0
6

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
.
P
p
b
e
s
t

9
6
3
.
9
5
7
0
9
2

9
9
1
.
3
6
1
0
2
3

2
3
.
5
8
5
5
9
8

1
0

2
0
0
0
0
0

-
o
n
e
T
a
m
/
P
1
.
P
p
1
0
0
0

9
6
3
.
9
5
7
0
9
2

9
6
3
.
9
5
7
0
9
2

0
.
0
0
0
0
0
0

1
0

1
4
0
0
0

-
t
w
o
T
a
m
/
P
1
.
P
p
1
0
0
0

9
6
3
.
9
5
7
0
9
2

9
6
3
.
9
5
7
0
9
2

0
.
0
0
0
0
0
0

1
0

7
0
0
0

-

g
e
n
D
K
/
P
1
.
P
p
1
0
0
0

1
1
8
6
.
5
2
6
4
8
9

1
1
8
6
.
5
2
6
4
8
9

0
.
0
0
0
0
0
0

1
0

2
0
0
0
0
0

-
g
e
n
D
K
/
P
1
.
P
p
b
e
s
t

1
1
8
6
.
5
2
6
4
8
9

1
1
8
8
.
2
1
6
1
8
7

1
.
4
5
4
2
7
2

1
0

2
0
0
0
0
0

-
t
w
o
D
K
/
P
1
.
P
p
1
0
0
0

1
1
8
6
.
5
2
6
4
8
9

1
1
8
6
.
5
2
6
4
8
9

0
.
0
0
0
0
0
0

1
0

7
0
0
0

-

g
e
n
T
a
m
2
/
P
1
.
P
p
1
0
0
0

9
2
0
.
8
9
2
7
6
1

9
3
6
.
0
2
1
9
1
2

9
.
7
1
7
6
9
0

1
0

2
0
0
0
0
0

-
t
w
o
T
a
m
2
/
P
1
.
P
p
1
0
0
0

9
6
3
.
9
5
7
0
9
2

9
6
3
.
9
5
7
0
9
2

0
.
0
0
0
0
0
0

1
0

6
0
0
0

-

g
e
n
D
K
2
/
P
1
.
P
p
1
0
0
0

8
8
3
.
7
0
6
0
5
5

9
5
4
.
5
8
7
3
4
1

5
4
.
8
8
9
0
4
9

1
0

2
0
0
0
0
0

-
t
w
o
D
K
2
/
P
1
.
P
p
1
0
0
0

8
8
3
.
7
0
6
0
5
5

9
7
0
.
4
8
4
3
7
5

1
0
0
.
1
1
8
1
5
6

1
0

1
7
0
0
0

-

g
e
n
K
a
d
/
P
1
.
P
p
1
0
0
0

9
2
0
.
8
9
2
7
6
1

9
3
4
.
5
6
8
4
2
0

8
.
9
9
5
5
9
9

1
0

2
0
0
0
0
0

-
g
e
n
K
a
d
/
P
4
.
P
p
1
0
0
0

9
4
2
.
8
8
9
3
4
3

9
4
9
.
2
4
3
5
9
1

6
.
6
9
8
0
0
1

1
0

2
0
0
0
0
0

-
g
e
n
K
a
d
/
P
1
0
.
P
p
1
0
0
0

9
2
0
.
8
9
2
7
6
1

9
5
5
.
4
9
4
5
0
7

1
8
.
6
5
1
2
9
8

1
0

2
0
0
0
0
0

-
g
e
n
K
a
d
/
P
1
.
P
p
2
0
0

9
1
2
.
2
6
3
0
6
2

9
3
7
.
0
0
1
8
3
1

1
5
.
0
2
3
0
5
4

1
0

2
0
0
0
0
0

-
g
e
n
K
a
d
/
P
1
.
P
p
5
0

9
4
0
.
1
7
1
3
8
7

9
4
7
.
7
8
0
5
1
8

9
.
1
0
4
2
6
4

1
0

2
0
0
0
0
0

-
o
n
e
K
a
d
/
P
1
.
P
p
1
0
0
0

9
1
2
.
2
6
3
0
6
2

9
5
8
.
7
8
7
6
5
9

1
6
.
3
4
7
0
7
8

1
0

2
6
0
0
0

-
t
w
o
K
a
d
/
P
1
.
P
p
1
0
0
0

9
6
3
.
9
5
7
0
9
2

9
6
3
.
9
5
7
0
9
2

0
.
0
0
0
0
0
0

1
0

6
0
0
0

-

����
���
���� �
�� �
���
����
 !
"#�
��
$%
&���
�
��
(� )
�



����� �������	� ��� ��� � � ��� � � ��� � � ��� � � � � 
 	�� (

p
r
o
b
l
e
m
 
=
 
T
L
9
1
-
1
2

b
e
s
t
_
s
c
o
r
e

m
e
a
n
_
s
c
o
r
e

s
t
d
_
d
e
v
 
 
 
 
 
s
a
m
p
l
e
 

e
v
a
l

d
i
a
g
n
o
s
i
s

t
-
v
a
l
u
e

o
r
i
g
i
n
a
l
_
p
a
p
e
r

3
1
6
2
.
0
0
0
0
0
0

3
1
6
2
.
0
0
0
0
0
0

0
.
0
0
0
0
0
0

1
C
P
U
=
8
9
.
5
0
s
e
c

m
y
 
e
x
p
e
r
i
m
e
n
t
s

g
e
n
C
e
a
/
P
1
.
P
p
1
0
0
0

3
3
3
2
.
1
0
3
2
7
2

3
6
1
4
.
5
2
0
0
2
0

1
2
2
.
1
1
6
6
1
5

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
4
.
P
p
1
0
0
0

3
2
8
3
.
1
2
5
9
7
7

3
7
5
0
.
7
5
4
1
5
0

1
9
6
.
5
7
2
5
8
6

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
0
.
P
p
1
0
0
0

3
7
7
3
.
7
3
1
2
0
1

4
0
9
4
.
2
2
2
4
1
2

1
7
7
.
1
2
7
1
3
6

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
2
0
0

3
4
6
0
.
8
0
2
4
9
0

3
6
4
3
.
2
0
3
6
1
3

9
7
.
2
8
1
0
7
5

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
5
0

3
6
1
7
.
2
4
2
9
2
0

3
8
6
0
.
4
5
4
3
4
6

1
1
6
.
4
8
7
2
2
1

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
b
e
s
t

3
4
6
7
.
3
4
7
1
6
8

3
7
1
9
.
5
4
7
3
6
3

1
1
3
.
3
9
9
5
0
6

1
0

2
0
0
0
0
0

-
o
n
e
C
e
a
/
P
1
.
P
p
1
0
0
0

3
7
3
7
.
2
4
2
1
8
8

4
1
9
8
.
6
2
7
9
3
0

3
1
7
.
8
5
8
3
3
7

1
0

1
0
2
0
0
0

-
t
w
o
C
e
a
/
P
1
.
P
p
1
0
0
0

3
7
3
6
.
9
2
2
1
1
9

4
2
6
7
.
7
7
4
4
1
4

3
3
1
.
1
9
1
9
8
6

1
0

4
8
0
0
0

-

g
e
n
T
a
m
/
P
1
.
P
p
1
0
0
0

3
8
7
3
.
5
3
4
9
1
2

3
8
9
4
.
5
8
6
9
1
4

6
6
.
5
7
2
3
2
7

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
4
.
P
p
1
0
0
0

3
8
7
3
.
5
3
4
9
1
2

3
8
7
3
.
5
3
4
9
1
2

0
.
0
0
0
0
5
8

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
0
.
P
p
1
0
0
0

3
8
7
3
.
5
3
4
9
1
2

3
8
9
6
.
3
6
3
7
7
0

7
2
.
1
9
1
5
8
2

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
.
P
p
2
0
0

3
8
7
3
.
5
3
4
9
1
2

3
9
5
1
.
6
9
7
9
9
8

1
0
9
.
9
5
4
5
3
6

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
.
P
p
5
0

3
8
7
3
.
5
3
4
9
1
2

4
0
6
1
.
7
8
5
8
8
9

1
4
3
.
4
0
5
2
4
3

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
.
P
p
b
e
s
t

3
8
7
3
.
5
3
4
9
1
2

4
0
1
5
.
6
1
1
8
1
6

1
2
2
.
3
1
9
7
8
6

1
0

2
0
0
0
0
0

-
o
n
e
T
a
m
/
P
1
.
P
p
1
0
0
0

3
8
7
3
.
5
3
4
9
1
2

3
8
7
3
.
5
3
4
9
1
2

0
.
0
0
0
0
5
8

1
0

2
8
0
0
0

-
t
w
o
T
a
m
/
P
1
.
P
p
1
0
0
0

3
8
7
3
.
5
3
4
9
1
2

3
8
7
3
.
5
3
4
9
1
2

0
.
0
0
0
0
5
8

1
0

1
2
0
0
0

-

g
e
n
D
K
/
P
1
.
P
p
1
0
0
0

4
0
4
3
.
6
9
4
5
8
0

4
0
4
3
.
6
9
4
5
8
0

0
.
0
0
0
0
0
0

1
0

2
0
0
0
0
0

-
g
e
n
D
K
/
P
1
.
P
p
b
e
s
t

4
0
4
3
.
6
9
4
5
8
0

4
0
4
3
.
6
9
4
5
8
0

0
.
0
0
0
0
0
0

1
0

2
0
0
0
0
0

-
t
w
o
D
K
/
P
1
.
P
p
1
0
0
0

4
0
4
3
.
6
9
4
5
8
0

4
0
4
3
.
6
9
4
5
8
0

0
.
0
0
0
0
0
0

1
0

1
2
0
0
0

-

g
e
n
T
a
m
2
/
P
1
.
P
p
1
0
0
0

3
6
5
2
.
7
1
0
4
4
9

3
7
4
9
.
4
5
1
1
7
2

5
2
.
9
3
6
1
5
3

1
0

2
0
0
0
0
0

-
t
w
o
T
a
m
2
/
P
1
.
P
p
1
0
0
0

3
7
4
3
.
4
5
8
9
8
4

3
8
3
4
.
5
1
2
2
0
7

6
2
.
8
3
2
6
6
8

1
0

1
1
0
0
0

-

g
e
n
D
K
2
/
P
1
.
P
p
1
0
0
0

3
7
3
4
.
1
0
4
2
4
8

3
7
8
4
.
3
1
1
7
6
8

4
7
.
8
1
8
8
5
5

1
0

2
0
0
0
0
0

-
t
w
o
D
K
2
/
P
1
.
P
p
1
0
0
0

3
5
0
1
.
4
9
3
4
0
8

3
7
7
9
.
6
0
7
6
6
6

2
3
5
.
1
5
3
1
8
3

1
0

2
6
0
0
0

-

g
e
n
K
a
d
/
P
1
.
P
p
1
0
0
0

3
6
2
3
.
8
5
0
3
4
2

3
7
8
9
.
7
4
5
8
5
0

9
5
.
6
1
6
4
9
3

1
0

2
0
0
0
0
0

-
g
e
n
K
a
d
/
P
4
.
P
p
1
0
0
0

3
6
4
8
.
1
4
3
3
1
1

3
7
8
8
.
4
7
8
7
6
0

7
9
.
1
5
7
3
7
1

1
0

2
0
0
0
0
0

-
g
e
n
K
a
d
/
P
1
0
.
P
p
1
0
0
0

3
4
8
3
.
7
6
7
0
9
0

3
7
8
5
.
8
2
8
3
6
9

1
9
0
.
0
2
4
4
4
5

1
0

2
0
0
0
0
0

-
g
e
n
K
a
d
/
P
1
.
P
p
2
0
0

3
4
8
9
.
8
3
3
7
4
0

3
7
7
3
.
4
0
8
9
3
6

1
2
7
.
2
5
8
6
1
4

1
0

2
0
0
0
0
0

-
g
e
n
K
a
d
/
P
1
.
P
p
5
0

3
6
8
1
.
1
2
0
1
1
7

3
8
4
4
.
2
4
7
3
1
4

1
3
7
.
8
5
2
0
5
1

1
0

2
0
0
0
0
0

-
o
n
e
K
a
d
/
P
1
.
P
p
1
0
0
0

3
5
1
1
.
1
7
7
4
9
0

3
7
6
3
.
1
7
1
3
8
7

1
2
9
.
5
3
4
5
0
0

1
0

4
0
0
0
0

-
t
w
o
K
a
d
/
P
1
.
P
p
1
0
0
0

3
6
6
4
.
5
1
5
3
8
1

3
7
8
3
.
6
1
2
7
9
3

7
3
.
7
9
7
0
0
5

1
0

1
5
0
0
0

-

����
���
���( �
�� �
���
����
 !
"#�
��
$%
&���
�
��
(� )
��



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

p
r
o
b
l
e
m
 
=
 
T
L
9
1
-
1
5

b
e
s
t
_
s
c
o
r
e

m
e
a
n
_
s
c
o
r
e

s
t
d
_
d
e
v
 
 
 
 
 
s
a
m
p
l
e
 

e
v
a
l

d
i
a
g
n
o
s
i
s

t
-
v
a
l
u
e

o
r
i
g
i
n
a
l
_
p
a
p
e
r

5
8
6
2
.
0
0
0
0
0
0

5
8
6
2
.
0
0
0
0
0
0

0
.
0
0
0
0
0
0

1
C
P
U
=
3
7
9
.
6
3
s
e
c

m
y
 
e
x
p
e
r
i
m
e
n
t
s

g
e
n
C
e
a
/
P
1
.
P
p
1
0
0
0

8
3
1
7
.
3
9
6
4
8
4

8
9
2
4
.
4
1
4
0
6
2

2
7
8
.
9
4
7
2
9
6

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
4
.
P
p
1
0
0
0

9
4
5
5
.
9
8
8
2
8
1

9
9
8
7
.
6
9
1
4
0
6

3
9
3
.
3
6
7
6
4
5

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
0
.
P
p
1
0
0
0

9
3
7
0
.
4
4
2
3
8
3

1
0
2
3
0
.
4
5
2
1
4
8

5
6
1
.
1
8
0
5
4
2

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
2
0
0

8
8
2
7
.
7
8
0
2
7
3

9
2
7
9
.
5
4
1
0
1
6

3
1
7
.
5
8
4
3
8
1

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
5
0

8
9
4
5
.
3
0
6
6
4
1

9
5
1
6
.
4
5
6
0
5
5

4
2
3
.
5
9
3
0
7
9

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
b
e
s
t

8
4
1
2
.
9
7
8
5
1
6

9
1
7
3
.
2
5
2
9
3
0

1
0
1
4
.
6
5
6
7
3
8

1
0

2
0
0
0
0
0

-
o
n
e
C
e
a
/
P
1
.
P
p
1
0
0
0

9
9
8
4
.
7
5
3
9
0
6

1
0
9
6
6
.
3
7
5
9
7
7

7
4
0
.
9
9
4
5
6
8

1
0

1
1
0
0
0
0

-
t
w
o
C
e
a
/
P
1
.
P
p
1
0
0
0

9
0
8
9
.
8
4
7
6
5
6

1
0
6
0
9
.
2
3
1
4
4
5

9
2
6
.
4
4
3
4
2
0

1
0

8
5
0
0
0

-

g
e
n
T
a
m
/
P
1
.
P
p
1
0
0
0

8
2
7
1
.
6
9
9
2
1
9

8
4
0
0
.
3
1
2
5
0
0

2
6
8
.
9
3
5
6
6
9

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
4
.
P
p
1
0
0
0

8
2
7
1
.
6
9
9
2
1
9

8
4
6
2
.
1
5
6
2
5
0

1
7
1
.
1
0
1
3
0
3

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
0
.
P
p
1
0
0
0

8
2
7
1
.
6
9
9
2
1
9

8
3
2
0
.
9
2
4
8
0
5

8
7
.
1
5
8
0
4
3

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
.
P
p
2
0
0

8
2
7
1
.
6
9
9
2
1
9

8
7
5
6
.
3
2
5
1
9
5

3
4
2
.
8
5
7
5
1
3

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
.
P
p
5
0

8
2
7
1
.
6
9
9
2
1
9

8
6
4
4
.
3
5
1
5
6
2

4
1
0
.
6
0
8
7
0
4

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
.
P
p
b
e
s
t

8
2
7
1
.
6
9
9
2
1
9

8
7
1
2
.
5
6
8
3
5
9

4
0
7
.
1
0
7
1
1
7

1
0

2
0
0
0
0
0

-
o
n
e
T
a
m
/
P
1
.
P
p
1
0
0
0

8
2
7
1
.
6
9
9
2
1
9

8
2
8
2
.
3
9
4
5
3
1

1
7
.
2
2
0
6
9
4

1
0

3
2
0
0
0

-
t
w
o
T
a
m
/
P
1
.
P
p
1
0
0
0

8
2
7
1
.
6
9
9
2
1
9

8
3
1
3
.
6
1
4
2
5
8

8
4
.
3
2
2
5
7
1

1
0

2
2
0
0
0

-

g
e
n
D
K
/
P
1
.
P
p
1
0
0
0

8
9
4
0
.
2
2
6
5
6
2

8
9
4
6
.
6
4
6
4
8
4

2
0
.
3
0
1
8
7
2

1
0

2
0
0
0
0
0

-
g
e
n
D
K
/
P
1
.
P
p
b
e
s
t

8
8
5
5
.
2
8
1
2
5
0

8
9
5
4
.
5
0
2
9
3
0

1
1
4
.
9
8
8
5
3
3

1
0

2
0
0
0
0
0

-
t
w
o
D
K
/
P
1
.
P
p
1
0
0
0

8
8
5
5
.
2
8
1
2
5
0

8
9
1
0
.
3
9
5
5
0
8

4
8
.
1
0
1
6
5
0

1
0

1
9
0
0
0

-

g
e
n
T
a
m
2
/
P
1
.
P
p
1
0
0
0

7
9
1
9
.
8
6
4
2
5
8

8
2
7
9
.
9
5
2
1
4
8

1
6
9
.
8
4
4
2
9
9

1
0

2
0
0
0
0
0

-
t
w
o
T
a
m
2
/
P
1
.
P
p
1
0
0
0

8
2
1
2
.
9
1
2
1
0
9

8
2
7
6
.
5
1
5
6
2
5

2
7
.
9
6
1
9
9
8

1
0

2
0
0
0
0

-

g
e
n
D
K
2
/
P
1
.
P
p
1
0
0
0

8
5
4
5
.
8
9
8
4
3
8

8
6
3
2
.
9
9
8
0
4
7

8
1
.
1
7
1
9
3
6

1
0

2
0
0
0
0
0

-
t
w
o
D
K
2
/
P
1
.
P
p
1
0
0
0

8
0
9
4
.
0
1
0
7
4
2

8
5
6
8
.
3
8
1
8
3
6

2
7
8
.
0
4
5
8
9
8

1
0

2
3
0
0
0

-

g
e
n
K
a
d
/
P
1
.
P
p
1
0
0
0

8
0
4
2
.
7
1
5
8
2
0

8
6
2
9
.
8
8
8
6
7
2

2
5
5
.
3
2
7
6
5
2

1
0

2
0
0
0
0
0

-
g
e
n
K
a
d
/
P
4
.
P
p
1
0
0
0

7
8
8
7
.
4
3
5
0
5
9

8
5
0
3
.
9
8
0
4
6
9

2
9
3
.
1
1
9
4
4
6

1
0

2
0
0
0
0
0

-
g
e
n
K
a
d
/
P
1
0
.
P
p
1
0
0
0

7
8
0
3
.
1
0
0
0
9
8

8
3
4
3
.
9
8
0
4
6
9

3
1
4
.
8
5
8
1
2
4

1
0

2
0
0
0
0
0

-
g
e
n
K
a
d
/
P
1
.
P
p
2
0
0

8
1
0
7
.
6
6
2
1
0
9

8
4
2
6
.
5
1
2
6
9
5

2
1
8
.
5
6
4
8
3
5

1
0

2
0
0
0
0
0

-
g
e
n
K
a
d
/
P
1
.
P
p
5
0

7
3
8
3
.
9
9
3
1
6
4

8
1
8
0
.
1
3
3
7
8
9

4
1
8
.
4
5
6
2
0
7

1
0

2
0
0
0
0
0

-
o
n
e
K
a
d
/
P
1
.
P
p
1
0
0
0

7
8
6
4
.
2
0
2
6
3
7

8
2
4
5
.
5
6
1
5
2
3

1
3
6
.
3
6
5
9
5
1

1
0

4
2
0
0
0

-
t
w
o
K
a
d
/
P
1
.
P
p
1
0
0
0

7
3
8
3
.
9
9
3
1
6
4

8
2
6
7
.
0
9
2
7
7
3

3
7
8
.
9
0
1
6
4
2

1
0

2
4
0
0
0

-

����
���
�����
�
�� �
���
����
 !
"#�
��
$%
&���
�
��
(�*)
��



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

p
r
o
b
l
e
m
 
=
 
T
L
9
1
-
2
0

b
e
s
t
_
s
c
o
r
e

m
e
a
n
_
s
c
o
r
e

s
t
d
_
d
e
v
 
 
 
 
 
s
a
m
p
l
e
 

e
v
a
l

d
i
a
g
n
o
s
i
s

t
-
v
a
l
u
e

m
y
 
e
x
p
e
r
i
m
e
n
t
s

g
e
n
C
e
a
/
P
1
.
P
p
1
0
0
0

1
8
8
0
7
.
1
4
0
6
2
5

2
1
2
6
6
.
9
5
7
0
3
1

1
1
7
1
.
7
4
0
8
4
5

1
0

2
0
0
0
0
0

g
e
n
C
e
a
/
P
4
.
P
p
1
0
0
0

2
1
1
7
6
.
6
9
9
2
1
9

2
4
3
5
7
.
8
2
0
3
1
2

2
2
3
4
.
0
0
9
2
7
7

1
0

2
0
0
0
0
0

g
e
n
C
e
a
/
P
1
0
.
P
p
1
0
0
0

2
3
4
2
2
.
7
1
0
9
3
8

2
7
8
4
8
.
7
1
0
9
3
8

2
2
1
5
.
9
4
0
9
1
8

1
0

2
0
0
0
0
0

g
e
n
C
e
a
/
P
1
.
P
p
2
0
0

1
7
3
5
8
.
7
6
5
6
2
5

1
9
1
0
0
.
3
9
6
4
8
4

1
0
7
3
.
7
5
8
5
4
5

1
0

2
0
0
0
0
0

g
e
n
C
e
a
/
P
1
.
P
p
5
0

1
8
4
0
8
.
6
4
8
4
3
8

1
9
4
6
6
.
5
8
5
9
3
8

8
4
8
.
6
9
2
3
8
3

1
0

2
0
0
0
0
0

g
e
n
C
e
a
/
P
1
.
P
p
b
e
s
t

1
7
3
0
6
.
5
1
9
5
3
1

2
0
1
1
2
.
4
1
4
0
6
2

2
0
8
4
.
1
5
5
2
7
3

1
0

2
0
0
0
0
0

o
n
e
C
e
a
/
P
1
.
P
p
1
0
0
0

2
1
4
6
8
.
7
5
7
8
1
2

2
6
5
3
3
.
3
9
2
5
7
8

2
8
9
8
.
9
5
0
1
9
5

1
0

1
4
2
0
0
0

t
w
o
C
e
a
/
P
1
.
P
p
1
0
0
0

2
2
4
5
7
.
2
1
4
8
4
4

2
8
1
5
2
.
2
8
5
1
5
6

3
3
0
9
.
4
1
3
5
7
4

1
0

6
1
0
0
0

g
e
n
T
a
m
/
P
1
.
P
p
1
0
0
0

1
7
5
2
0
.
3
9
6
4
8
4

1
7
9
4
9
.
3
7
6
9
5
3

5
9
9
.
6
2
8
8
4
5

1
0

2
0
0
0
0
0

g
e
n
T
a
m
/
P
4
.
P
p
1
0
0
0

1
7
1
3
8
.
9
2
3
8
2
8

1
7
9
3
2
.
5
1
1
7
1
9

5
2
1
.
3
4
3
5
0
6

1
0

2
0
0
0
0
0

g
e
n
T
a
m
/
P
1
0
.
P
p
1
0
0
0

1
7
5
2
0
.
3
9
6
4
8
4

1
7
8
4
7
.
5
7
6
1
7
2

4
7
0
.
6
0
4
8
5
8

1
0

2
0
0
0
0
0

g
e
n
T
a
m
/
P
1
.
P
p
2
0
0

1
7
1
3
8
.
9
2
3
8
2
8

1
8
0
1
1
.
2
0
8
9
8
4

6
6
9
.
0
8
4
7
7
8

1
0

2
0
0
0
0
0

g
e
n
T
a
m
/
P
1
.
P
p
5
0

1
7
1
3
8
.
9
2
3
8
2
8

1
7
7
1
0
.
2
0
5
0
7
8

5
9
3
.
2
0
2
9
4
2

1
0

2
0
0
0
0
0

g
e
n
T
a
m
/
P
1
.
P
p
b
e
s
t

1
7
1
3
8
.
9
2
3
8
2
8

1
8
0
7
1
.
9
1
0
1
5
6

7
5
5
.
3
7
8
8
4
5

1
0

2
0
0
0
0
0

o
n
e
T
a
m
/
P
1
.
P
p
1
0
0
0

1
7
1
3
8
.
9
2
3
8
2
8

1
7
5
7
9
.
3
9
6
4
8
4

1
9
2
.
3
5
7
5
2
9

1
0

3
4
0
0
0

t
w
o
T
a
m
/
P
1
.
P
p
1
0
0
0

1
7
1
3
8
.
9
2
3
8
2
8

1
7
4
6
4
.
2
5
0
0
0
0

1
8
6
.
5
3
7
9
7
9

1
0

2
3
0
0
0

g
e
n
D
K
/
P
1
.
P
p
1
0
0
0

1
8
6
2
1
.
1
3
0
8
5
9

1
8
9
1
0
.
9
2
1
8
7
5

2
2
8
.
9
9
3
6
5
2

1
0

2
0
0
0
0
0

g
e
n
D
K
/
P
1
.
P
p
b
e
s
t

1
8
6
2
1
.
1
3
0
8
5
9

1
8
9
8
2
.
7
8
5
1
5
6

4
4
8
.
3
6
4
2
8
8

1
0

2
0
0
0
0
0

t
w
o
D
K
/
P
1
.
P
p
1
0
0
0

1
8
6
2
1
.
1
3
0
8
5
9

1
8
7
5
6
.
5
7
6
1
7
2

2
2
1
.
6
8
4
2
6
5

1
0

1
8
0
0
0

g
e
n
T
a
m
2
/
P
1
.
P
p
1
0
0
0

1
6
9
8
3
.
7
8
1
2
5
0

1
7
6
5
1
.
3
3
9
8
4
4

4
6
7
.
7
6
6
2
9
6

1
0

2
0
0
0
0
0

t
w
o
T
a
m
2
/
P
1
.
P
p
1
0
0
0

1
6
5
3
4
.
5
5
4
6
8
8

1
7
0
8
8
.
9
5
8
9
8
4

2
3
0
.
2
9
6
8
2
9

1
0

3
6
0
0
0

g
e
n
D
K
2
/
P
1
.
P
p
1
0
0
0

1
7
8
6
0
.
6
3
4
7
6
6

1
8
3
8
3
.
8
4
5
7
0
3

2
8
2
.
7
0
1
2
0
2

1
0

2
0
0
0
0
0

t
w
o
D
K
2
/
P
1
.
P
p
1
0
0
0

1
6
7
9
5
.
0
1
1
7
1
9

1
7
7
7
1
.
4
8
8
2
8
1

5
1
8
.
3
2
8
0
0
3

1
0

3
3
0
0
0

g
e
n
K
a
d
/
P
1
.
P
p
1
0
0
0

1
6
9
8
3
.
7
8
1
2
5
0

1
7
4
9
5
.
7
6
3
6
7
2

3
7
5
.
6
2
7
5
3
3

1
0

2
0
0
0
0
0

g
e
n
K
a
d
/
P
4
.
P
p
1
0
0
0

1
7
2
4
6
.
0
7
0
3
1
2

1
7
8
3
5
.
7
5
0
0
0
0

5
2
4
.
3
9
7
8
8
8

1
0

2
0
0
0
0
0

g
e
n
K
a
d
/
P
1
0
.
P
p
1
0
0
0

1
7
7
0
4
.
9
9
0
2
3
4

1
8
2
9
3
.
2
6
9
5
3
1

5
1
7
.
4
7
6
3
7
9

1
0

2
0
0
0
0
0

g
e
n
K
a
d
/
P
1
.
P
p
2
0
0

1
6
3
9
2
.
5
2
7
3
4
4

1
7
1
0
7
.
1
3
8
6
7
2

3
9
3
.
3
9
9
1
0
9

1
0

2
0
0
0
0
0

g
e
n
K
a
d
/
P
1
.
P
p
5
0

1
6
4
9
4
.
1
6
6
0
1
6

1
7
2
8
4
.
0
3
7
1
0
9

4
9
0
.
1
3
9
5
8
7

1
0

2
0
0
0
0
0

o
n
e
K
a
d
/
P
1
.
P
p
1
0
0
0

1
6
5
4
2
.
8
6
3
2
8
1

1
7
1
0
4
.
4
2
3
8
2
8

2
6
6
.
8
5
1
7
7
6

1
0

5
4
0
0
0

t
w
o
K
a
d
/
P
1
.
P
p
1
0
0
0

1
6
5
6
9
.
0
6
2
5
0
0

1
7
0
4
8
.
4
6
2
8
9
1

1
7
8
.
8
7
4
3
4
4

1
0

3
5
0
0
0

����
���
����
���
�� �
���
����
 !
"#�
��
$%
&���
�
��
(�*)
��



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

p
r
o
b
l
e
m
 
=
 
T
L
9
1
-
3
0

b
e
s
t
_
s
c
o
r
e

m
e
a
n
_
s
c
o
r
e

s
t
d
_
d
e
v
 
 
 
 
 
s
a
m
p
l
e
 

e
v
a
l

d
i
a
g
n
o
s
i
s

t
-
v
a
l
u
e

m
y
 
e
x
p
e
r
i
m
e
n
t
s

g
e
n
C
e
a
/
P
1
.
P
p
1
0
0
0

8
5
4
8
6
.
1
4
8
4
3
8

1
0
1
7
7
3
.
5
4
6
8
7
5

1
1
4
9
6
.
0
6
7
3
8
3

1
0

2
0
0
0
0
0

g
e
n
C
e
a
/
P
4
.
P
p
1
0
0
0

9
2
5
2
6
.
7
8
1
2
5
0

1
1
6
3
4
8
.
0
4
6
8
7
5

1
0
6
2
9
.
1
4
7
4
6
1

1
0

2
0
0
0
0
0

g
e
n
C
e
a
/
P
1
0
.
P
p
1
0
0
0

1
1
6
2
3
3
.
9
1
4
0
6
2

1
3
0
6
1
0
.
3
5
9
3
7
5

7
2
0
0
.
5
0
6
3
4
8

1
0

2
0
0
0
0
0

g
e
n
C
e
a
/
P
1
.
P
p
2
0
0

5
1
6
7
8
.
2
3
0
4
6
9

5
9
8
8
1
.
2
4
6
0
9
4

6
7
5
5
.
5
2
4
9
0
2

1
0

2
0
0
0
0
0

g
e
n
C
e
a
/
P
1
.
P
p
5
0

5
4
4
6
6
.
1
8
3
5
9
4

5
8
3
3
9
.
4
2
5
7
8
1

4
2
3
3
.
9
9
2
1
8
8

1
0

2
0
0
0
0
0

g
e
n
C
e
a
/
P
1
.
P
p
b
e
s
t

5
5
4
4
1
.
1
5
6
2
5
0

5
9
8
9
0
.
8
7
5
0
0
0

3
0
7
8
.
0
6
1
2
7
9

1
0

2
0
0
0
0
0

o
n
e
C
e
a
/
P
1
.
P
p
1
0
0
0

8
4
6
6
4
.
6
9
5
3
1
2

1
2
1
3
4
0
.
1
5
6
2
5
0

1
6
7
4
4
.
0
3
5
1
5
6

1
0

2
0
0
0
0
0

t
w
o
C
e
a
/
P
1
.
P
p
1
0
0
0

8
2
0
5
2
.
0
6
2
5
0
0

1
2
6
0
9
0
.
6
5
6
2
5
0

2
3
8
0
2
.
7
0
8
9
8
4

1
0

1
0
0
0
0
0

g
e
n
T
a
m
/
P
1
.
P
p
1
0
0
0

5
3
0
7
3
.
9
8
4
3
7
5

5
5
3
6
8
.
8
1
6
4
0
6

1
8
5
8
.
9
1
5
8
9
4

1
0

2
0
0
0
0
0

g
e
n
T
a
m
/
P
4
.
P
p
1
0
0
0

5
4
1
5
7
.
1
3
2
8
1
2

5
5
9
2
3
.
7
3
0
4
6
9

1
5
9
7
.
1
2
3
0
4
7

1
0

2
0
0
0
0
0

g
e
n
T
a
m
/
P
1
0
.
P
p
1
0
0
0

5
3
9
8
1
.
8
4
3
7
5
0

5
6
7
2
1
.
1
2
5
0
0
0

2
2
3
9
.
9
6
9
4
8
2

1
0

2
0
0
0
0
0

g
e
n
T
a
m
/
P
1
.
P
p
2
0
0

5
2
8
0
1
.
9
8
4
3
7
5

5
4
3
4
8
.
6
9
5
3
1
2

1
3
2
1
.
5
4
8
3
4
0

1
0

2
0
0
0
0
0

g
e
n
T
a
m
/
P
1
.
P
p
5
0

5
3
9
4
9
.
0
5
4
6
8
8

5
5
8
7
8
.
9
6
8
7
5
0

1
9
7
5
.
8
4
1
6
7
5

1
0

2
0
0
0
0
0

g
e
n
T
a
m
/
P
1
.
P
p
b
e
s
t

5
4
8
0
6
.
3
9
0
6
2
5

5
7
5
5
7
.
7
9
2
9
6
9

1
6
2
5
.
2
2
0
0
9
3

1
0

2
0
0
0
0
0

o
n
e
T
a
m
/
P
1
.
P
p
1
0
0
0

5
2
7
5
0
.
8
5
9
3
7
5

5
3
3
6
6
.
0
5
4
6
8
8

7
4
9
.
8
4
3
3
8
4

1
0

2
0
0
0
0
0

t
w
o
T
a
m
/
P
1
.
P
p
1
0
0
0

5
2
5
4
6
.
5
2
3
4
3
8

5
3
3
9
6
.
9
3
7
5
0
0

1
2
6
6
.
9
5
1
9
0
4

1
0

1
0
0
0
0
0

g
e
n
D
K
/
P
1
.
P
p
1
0
0
0

4
8
1
6
2
.
4
8
8
2
8
1

4
9
1
6
1
.
2
5
7
8
1
2

8
5
8
.
0
7
7
3
9
3

1
0

2
0
0
0
0
0

g
e
n
D
K
/
P
1
.
P
p
b
e
s
t

4
8
1
9
9
.
2
0
3
1
2
5

5
0
9
8
3
.
9
7
2
6
5
6

1
7
9
5
.
4
2
4
9
2
7

1
0

2
0
0
0
0
0

t
w
o
D
K
/
P
1
.
P
p
1
0
0
0

4
6
9
3
2
.
1
8
3
5
9
4

4
7
9
4
4
.
6
7
5
7
8
1

8
1
4
.
9
5
0
6
2
3

1
0

3
2
0
0
0

g
e
n
T
a
m
2
/
P
1
.
P
p
1
0
0
0

5
1
7
1
7
.
3
6
7
1
8
8

5
5
6
1
0
.
7
8
5
1
5
6

2
3
8
8
.
6
7
1
1
4
3

1
0

2
0
0
0
0
0

t
w
o
T
a
m
2
/
P
1
.
P
p
1
0
0
0

4
4
8
2
8
.
5
8
2
0
3
1

4
7
8
9
8
.
0
2
3
4
3
8

2
0
2
8
.
7
7
6
0
0
1

1
0

8
9
0
0
0

g
e
n
D
K
2
/
P
1
.
P
p
1
0
0
0

4
9
2
1
5
.
3
0
0
7
8
1

5
0
3
4
5
.
4
3
7
5
0
0

8
4
4
.
3
5
0
2
8
1

1
0

2
0
0
0
0
0

t
w
o
D
K
2
/
P
1
.
P
p
1
0
0
0

4
4
3
6
6
.
8
9
4
5
3
1

4
6
0
2
5
.
8
0
0
7
8
1

1
2
7
3
.
0
2
5
7
5
7

1
0

3
8
0
0
0

g
e
n
K
a
d
/
P
1
.
P
p
1
0
0
0

4
9
4
6
7
.
5
1
1
7
1
9

5
0
3
0
0
.
6
6
4
0
6
2

6
9
8
.
8
4
4
7
8
8

1
0

2
0
0
0
0
0

g
e
n
K
a
d
/
P
4
.
P
p
1
0
0
0

4
9
6
9
6
.
1
3
2
8
1
2

5
1
9
8
1
.
8
9
4
5
3
1

2
2
0
1
.
8
8
5
0
1
0

1
0

2
0
0
0
0
0

g
e
n
K
a
d
/
P
1
0
.
P
p
1
0
0
0

5
1
7
9
8
.
9
4
5
3
1
2

5
5
6
0
3
.
0
0
7
8
1
2

2
3
6
5
.
4
7
1
4
3
6

1
0

2
0
0
0
0
0

g
e
n
K
a
d
/
P
1
.
P
p
2
0
0

4
6
2
5
6
.
8
8
2
8
1
2

4
9
0
6
1
.
8
7
8
9
0
6

1
1
2
0
.
7
8
8
0
8
6

1
0

2
0
0
0
0
0

g
e
n
K
a
d
/
P
1
.
P
p
5
0

5
0
1
2
9
.
8
0
0
7
8
1

5
2
6
5
4
.
9
0
2
3
4
4

1
9
8
2
.
4
9
2
4
3
2

1
0

2
0
0
0
0
0

o
n
e
K
a
d
/
P
1
.
P
p
1
0
0
0

4
1
0
9
5
.
0
5
4
6
8
8

4
5
8
2
8
.
2
5
7
8
1
2

1
8
5
9
.
9
3
8
2
3
2

1
0

1
0
0
0
0
0

t
w
o
K
a
d
/
P
1
.
P
p
1
0
0
0

4
2
8
1
4
.
3
8
6
7
1
9

4
5
4
7
2
.
4
3
7
5
0
0

1
5
3
3
.
2
4
7
0
7
0

1
0

4
4
0
0
0

����
���
����
� �
�� �
���
����
 !
"#�
��
$%
&���
�
��
(�*)
��



����� �������	� ��� ��� � � ��� � � ��� � � ��� � � � � 
 	 ( �

p
r
o
b
l
e
m
 
=
 
T
a
m
9
2
-
2
0
a

b
e
s
t
_
s
c
o
r
e

m
e
a
n
_
s
c
o
r
e

s
t
d
_
d
e
v
 
 
 
 
 
s
a
m
p
l
e
 

e
v
a
l

d
i
a
g
n
o
s
i
s

t
-
v
a
l
u
e

o
r
i
g
i
n
a
l
_
p
a
p
e
r

2
3
5
4
4
.
0
0
0
0
0
0

2
3
5
4
4
.
0
0
0
0
0
0

0
.
0
0
0
0
0
0

1
t
r
a
n
s
=
1
5
9
6

m
y
 
e
x
p
e
r
i
m
e
n
t
s

g
e
n
C
e
a
/
P
1
.
P
p
1
0
0
0

2
4
2
1
3
.
2
5
3
9
0
6

2
5
0
6
9
.
1
3
0
8
5
9

3
4
9
.
7
1
4
2
9
4

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
4
.
P
p
1
0
0
0

2
4
7
1
1
.
6
5
8
2
0
3

2
5
1
2
6
.
8
2
4
2
1
9

3
5
0
.
5
8
5
1
4
4

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
0
.
P
p
1
0
0
0

2
5
0
5
8
.
8
5
9
3
7
5

2
5
4
2
0
.
3
8
0
8
5
9

2
7
9
.
2
5
3
3
8
7

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
2
0
0

2
2
6
6
0
.
6
2
5
0
0
0

2
4
1
7
5
.
5
3
5
1
5
6

8
4
3
.
3
6
5
4
1
8

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
C
e
a
/
P
1
.
P
p
5
0

2
1
9
6
5
.
0
0
3
9
0
6

2
2
5
0
2
.
6
9
1
4
0
6

3
2
8
.
0
9
7
7
7
8

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
C
e
a
/
P
1
.
P
p
b
e
s
t

2
1
2
6
2
.
3
3
9
8
4
4

2
3
9
9
9
.
6
6
6
0
1
6

1
1
9
7
.
5
9
9
2
4
3

1
0

2
0
0
0
0
0

b
e
t
t
e
r

o
n
e
C
e
a
/
P
1
.
P
p
1
0
0
0

2
4
3
6
6
.
4
7
8
5
1
6

2
5
0
7
9
.
6
4
8
4
3
8

5
8
4
.
1
3
5
3
1
5

1
0

1
3
2
0
0
0

-
t
w
o
C
e
a
/
P
1
.
P
p
1
0
0
0

2
4
5
7
8
.
0
6
4
4
5
3

2
5
1
2
4
.
6
7
5
7
8
1

3
9
5
.
7
4
3
0
7
2

1
0

5
2
0
0
0

-

g
e
n
T
a
m
/
P
1
.
P
p
1
0
0
0

2
1
2
9
6
.
6
1
7
1
8
8

2
1
5
3
2
.
3
1
0
5
4
7

2
3
6
.
5
5
0
3
8
5

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
4
.
P
p
1
0
0
0

2
1
0
3
0
.
2
8
3
2
0
3

2
1
4
4
6
.
8
4
7
6
5
6

3
2
0
.
4
9
2
8
2
8

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
1
0
.
P
p
1
0
0
0

2
1
2
9
6
.
6
1
7
1
8
8

2
1
6
5
6
.
4
6
8
7
5
0

2
4
7
.
8
8
6
0
7
8

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
1
.
P
p
2
0
0

2
1
1
7
5
.
5
3
1
2
5
0

2
1
4
3
4
.
7
0
7
0
3
1

2
5
4
.
5
9
7
9
7
7

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
1
.
P
p
5
0

2
1
2
8
0
.
4
4
3
3
5
9

2
1
5
1
4
.
4
1
9
9
2
2

1
8
6
.
6
2
7
6
4
0

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
1
.
P
p
b
e
s
t

2
1
2
9
6
.
6
1
7
1
8
8

2
1
6
0
8
.
1
6
7
9
6
9

1
9
7
.
3
7
2
3
9
1

1
0

2
8
0
0
0

b
e
t
t
e
r

o
n
e
T
a
m
/
P
1
.
P
p
1
0
0
0

2
1
0
3
0
.
2
8
3
2
0
3

2
1
3
8
7
.
1
1
7
1
8
8

1
9
6
.
4
0
2
8
4
7

1
0

5
0
0
0
0

b
e
t
t
e
r

t
w
o
T
a
m
/
P
1
.
P
p
1
0
0
0

2
1
2
3
0
.
2
0
8
9
8
4

2
1
3
0
3
.
1
1
3
2
8
1

9
7
.
2
1
7
7
0
5

1
0

1
8
0
0
0

b
e
t
t
e
r

g
e
n
D
K
/
P
1
.
P
p
1
0
0
0

2
1
3
1
4
.
1
9
3
3
5
9

2
1
4
5
1
.
3
1
8
3
5
9

1
1
4
.
8
2
1
2
9
7

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
D
K
/
P
1
.
P
p
b
e
s
t

2
1
7
6
9
.
2
1
6
7
9
7

2
2
0
7
0
.
1
6
0
1
5
6

2
0
7
.
1
4
9
9
4
8

1
0

8
6
4
3
0

b
e
t
t
e
r

t
w
o
D
K
/
P
1
.
P
p
1
0
0
0

2
0
9
6
2
.
0
7
8
1
2
5

2
1
2
8
6
.
9
7
2
6
5
6

2
3
8
.
4
8
2
4
2
2

1
0

1
9
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
2
/
P
1
.
P
p
1
0
0
0

2
0
5
4
3
.
1
8
3
5
9
4

2
1
1
2
8
.
8
6
5
2
3
4

3
4
7
.
1
2
1
4
2
9

1
0

2
0
0
0
0
0

b
e
t
t
e
r

t
w
o
T
a
m
2
/
P
1
.
P
p
1
0
0
0

2
0
7
7
4
.
3
4
7
6
5
6

2
1
0
1
1
.
1
5
0
3
9
1

1
7
7
.
2
4
1
7
3
0

1
0

3
0
0
0
0

b
e
t
t
e
r

g
e
n
D
K
2
/
P
1
.
P
p
1
0
0
0

2
0
6
7
7
.
4
3
5
5
4
7

2
1
1
0
0
.
7
8
3
2
0
3

2
9
7
.
6
0
8
1
8
5

1
0

2
0
0
0
0
0

b
e
t
t
e
r

t
w
o
D
K
2
/
P
1
.
P
p
1
0
0
0

2
0
6
8
7
.
8
3
2
0
3
1

2
1
1
5
2
.
6
6
4
0
6
2

2
7
6
.
4
4
2
6
8
8

1
0

2
6
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
1
.
P
p
1
0
0
0

2
0
2
3
7
.
6
4
4
5
3
1

2
1
0
8
3
.
1
9
5
3
1
2

3
4
8
.
5
8
3
4
3
5

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
4
.
P
p
1
0
0
0

2
1
2
3
2
.
3
7
1
0
9
4

2
1
5
8
2
.
1
2
1
0
9
4

2
3
6
.
3
5
2
6
7
6

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
1
0
.
P
p
1
0
0
0

2
1
0
3
0
.
6
8
5
5
4
7

2
1
5
5
7
.
2
0
3
1
2
5

2
8
0
.
8
3
8
2
5
7

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
1
.
P
p
2
0
0

2
0
8
3
5
.
1
9
5
3
1
2

2
1
3
4
9
.
9
2
1
8
7
5

2
5
0
.
9
2
8
6
8
0

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
1
.
P
p
5
0

2
0
6
1
8
.
7
9
2
9
6
9

2
1
2
1
9
.
3
9
4
5
3
1

4
1
0
.
4
3
6
1
2
7

1
0

2
0
0
0
0
0

b
e
t
t
e
r

o
n
e
K
a
d
/
P
1
.
P
p
1
0
0
0

2
0
2
9
5
.
3
7
8
9
0
6

2
1
0
5
6
.
8
6
1
3
2
8

3
7
7
.
6
4
3
8
6
0

1
0

7
6
0
0
0

b
e
t
t
e
r

t
w
o
K
a
d
/
P
1
.
P
p
1
0
0
0

2
0
2
4
6
.
6
1
5
2
3
4

2
0
8
9
4
.
9
5
8
9
8
4

4
1
6
.
1
5
4
5
7
1

1
0

4
1
0
0
0

b
e
t
t
e
r

����
���
����
� �
�� �
���
����
 !
"#�
��
$%
&���
�
� !
 (� )
��
!

�

 !
� ��
�!�
�!�� �
""�
�

�

��
�
�
�

�



����� �������	� ��� ��� � � ��� � � ��� � � ��� � � � � 
 	 ( 	

p
r
o
b
l
e
m
 
=
 
T
a
m
9
2
-
2
0
a

b
e
s
t
_
s
c
o
r
e

m
e
a
n
_
s
c
o
r
e

s
t
d
_
d
e
v
 
 
 
 
 
s
a
m
p
l
e
 

e
v
a
l

d
i
a
g
n
o
s
i
s

t
-
v
a
l
u
e

o
r
i
g
i
n
a
l
_
p
a
p
e
r

2
3
5
4
4
.
0
0
0
0
0
0

2
3
5
4
4
.
0
0
0
0
0
0

0
.
0
0
0
0
0
0

1
t
r
a
n
s
=
1
5
9
6

m
y
 
e
x
p
e
r
i
m
e
n
t
s

g
e
n
C
e
a
/
P
1
.
P
p
1
0
0
0

3
1
8
5
5
.
6
2
3
0
4
7

3
3
6
6
1
.
9
0
2
3
4
4

8
9
6
.
9
8
8
1
5
9

1
0

2
0
0
0

-
g
e
n
C
e
a
/
P
4
.
P
p
1
0
0
0

3
2
7
3
6
.
0
9
1
7
9
7

3
5
1
4
1
.
2
5
0
0
0
0

1
0
3
3
.
9
9
3
6
5
2

1
0

2
0
0
0

-
g
e
n
C
e
a
/
P
1
0
.
P
p
1
0
0
0

3
2
1
2
5
.
9
3
1
6
4
1

3
6
5
2
6
.
7
2
2
6
5
6

2
2
5
8
.
4
8
3
6
4
3

1
0

2
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
2
0
0

2
9
9
2
7
.
0
0
1
9
5
3

3
1
7
7
9
.
3
4
9
6
0
9

1
2
7
9
.
7
3
4
8
6
3

1
0

2
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
5
0

2
9
4
7
8
.
4
8
2
4
2
2

3
2
7
7
7
.
0
5
0
7
8
1

1
6
2
5
.
6
9
0
5
5
2

1
0

2
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
b
e
s
t

2
8
5
0
5
.
7
8
9
0
6
2

3
0
6
2
1
.
1
8
5
5
4
7

8
2
7
.
8
1
5
3
0
8

1
0

2
0
0
0

-
o
n
e
C
e
a
/
P
1
.
P
p
1
0
0
0

3
1
5
7
7
.
1
8
7
5
0
0

3
2
8
4
9
.
1
9
9
2
1
9

7
6
4
.
8
3
2
9
4
7

1
0

2
0
0
0

-
t
w
o
C
e
a
/
P
1
.
P
p
1
0
0
0

2
9
2
2
5
.
2
5
7
8
1
2

3
0
6
0
3
.
6
2
8
9
0
6

7
1
7
.
4
7
6
5
6
2

1
0

2
0
0
0

-

g
e
n
T
a
m
/
P
1
.
P
p
1
0
0
0

2
3
1
2
4
.
9
2
1
8
7
5

2
3
6
2
0
.
1
5
4
2
9
7

2
8
3
.
7
8
9
8
2
5

1
0

2
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
4
.
P
p
1
0
0
0

2
3
5
6
1
.
7
3
0
4
6
9

2
4
4
6
4
.
4
3
7
5
0
0

4
0
2
.
6
0
4
6
4
5

1
0

2
0
0
0

-
g
e
n
T
a
m
/
P
1
0
.
P
p
1
0
0
0

2
3
5
3
1
.
4
6
2
8
9
1

2
4
6
4
1
.
0
2
1
4
8
4

5
2
7
.
7
6
3
7
3
3

1
0

2
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
1
.
P
p
2
0
0

2
2
7
1
7
.
6
0
5
4
6
9

2
3
7
3
7
.
5
5
2
7
3
4

5
5
1
.
7
3
7
0
6
0

1
0

2
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
1
.
P
p
5
0

2
2
5
9
2
.
8
4
5
7
0
3

2
3
2
9
4
.
0
7
6
1
7
2

4
4
4
.
4
9
9
0
2
3

1
0

2
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
1
.
P
p
b
e
s
t

2
1
4
5
7
.
1
6
4
0
6
2

2
2
0
3
2
.
1
1
5
2
3
4

2
9
7
.
9
9
3
8
0
5

1
0

2
0
0
0

b
e
t
t
e
r

o
n
e
T
a
m
/
P
1
.
P
p
1
0
0
0

2
3
1
0
1
.
9
9
0
2
3
4

2
3
3
9
9
.
4
4
5
3
1
2

2
1
9
.
2
8
3
0
6
6

1
0

2
0
0
0

b
e
t
t
e
r

t
w
o
T
a
m
/
P
1
.
P
p
1
0
0
0

2
2
6
2
0
.
9
9
0
2
3
4

2
2
9
4
1
.
3
4
3
7
5
0

2
0
7
.
6
8
1
0
0
0

1
0

2
0
0
0

b
e
t
t
e
r

g
e
n
D
K
/
P
1
.
P
p
1
0
0
0

2
3
1
6
3
.
9
7
0
7
0
3

2
3
6
8
5
.
0
1
9
5
3
1

3
8
6
.
1
7
1
9
3
6

1
0

2
0
0
0

b
e
t
t
e
r

g
e
n
D
K
/
P
1
.
P
p
b
e
s
t

2
1
7
6
9
.
2
1
6
7
9
7

2
2
1
9
4
.
8
2
0
3
1
2

3
8
8
.
9
1
0
5
5
3

1
0

2
0
1
0

b
e
t
t
e
r

t
w
o
D
K
/
P
1
.
P
p
1
0
0
0

2
2
5
7
6
.
7
8
9
0
6
2

2
3
0
0
3
.
3
1
2
5
0
0

2
9
7
.
6
1
9
7
2
1

1
0

2
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
2
/
P
1
.
P
p
1
0
0
0

2
2
8
6
6
.
2
0
3
1
2
5

2
3
5
4
1
.
6
8
1
6
4
1

4
2
1
.
3
1
6
0
1
0

1
0

2
0
0
0

b
e
t
t
e
r

t
w
o
T
a
m
2
/
P
1
.
P
p
1
0
0
0

2
2
5
3
0
.
5
2
3
4
3
8

2
2
8
2
2
.
6
2
5
0
0
0

2
3
8
.
9
4
7
3
8
8

1
0

2
0
0
0

b
e
t
t
e
r

g
e
n
D
K
2
/
P
1
.
P
p
1
0
0
0

2
3
2
3
1
.
5
7
8
1
2
5

2
3
6
7
2
.
5
4
4
9
2
2

2
4
8
.
6
7
8
2
3
8

1
0

2
0
0
0

b
e
t
t
e
r

t
w
o
D
K
2
/
P
1
.
P
p
1
0
0
0

2
2
3
3
6
.
6
3
8
6
7
2

2
2
8
1
9
.
6
7
5
7
8
1

2
9
2
.
6
4
8
7
1
2

1
0

2
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
1
.
P
p
1
0
0
0

2
3
4
5
3
.
4
5
1
1
7
2

2
3
9
2
3
.
1
4
0
6
2
5

3
6
7
.
5
6
1
2
4
9

1
0

2
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
4
.
P
p
1
0
0
0

2
3
7
9
8
.
2
4
8
0
4
7

2
4
0
6
1
.
5
2
5
3
9
1

2
0
4
.
4
7
1
8
6
3

1
0

2
0
0
0

-
g
e
n
K
a
d
/
P
1
0
.
P
p
1
0
0
0

2
3
9
6
9
.
7
6
7
5
7
8

2
4
6
8
6
.
1
1
3
2
8
1

5
1
9
.
7
3
6
4
5
0

1
0

2
0
0
0

-
g
e
n
K
a
d
/
P
1
.
P
p
2
0
0

2
3
7
9
8
.
2
4
8
0
4
7

2
4
1
5
8
.
6
3
0
8
5
9

2
4
6
.
4
3
4
7
0
8

1
0

2
0
0
0

-
g
e
n
K
a
d
/
P
1
.
P
p
5
0

2
2
9
3
8
.
4
9
2
1
8
8

2
3
8
7
2
.
7
6
1
7
1
9

4
4
5
.
8
7
7
9
9
1

1
0

2
0
0
0

b
e
t
t
e
r

o
n
e
K
a
d
/
P
1
.
P
p
1
0
0
0

2
2
9
3
5
.
0
6
6
4
0
6

2
3
4
1
3
.
6
6
9
9
2
2

2
6
7
.
2
6
0
3
7
6

1
0

2
0
0
0

b
e
t
t
e
r

t
w
o
K
a
d
/
P
1
.
P
p
1
0
0
0

2
2
3
8
5
.
3
6
7
1
8
8

2
2
8
8
8
.
2
5
1
9
5
3

2
7
5
.
5
5
1
9
4
1

1
0

2
0
0
0

b
e
t
t
e
r

����
���
����

� �
�� �
���
����
 !
"#�
��
$%
&���
�
� !
 (� )
��
!

�

 !
� ��
�!�
�!�� �
""�
�

�

��
�
�

�



����� �������	� ��� ��� � � ��� � � ��� � � ��� � � � � 
 	 ( �

p
r
o
b
l
e
m
 
=
 
T
a
m
9
2
-
3
0
a

b
e
s
t
_
s
c
o
r
e

m
e
a
n
_
s
c
o
r
e

s
t
d
_
d
e
v
 
 
 
 
 
s
a
m
p
l
e
 

e
v
a
l

d
i
a
g
n
o
s
i
s

t
-
v
a
l
u
e

o
r
i
g
i
n
a
l
_
p
a
p
e
r

4
5
0
4
4
.
0
0
0
0
0
0

4
5
0
4
4
.
0
0
0
0
0
0

0
.
0
0
0
0
0
0

1
t
r
a
n
s
=
3
7
1
2

m
y
 
e
x
p
e
r
i
m
e
n
t
s

g
e
n
C
e
a
/
P
1
.
P
p
1
0
0
0

5
1
1
5
8
.
3
0
0
7
8
1

5
2
6
7
2
.
1
9
9
2
1
9

8
1
8
.
4
6
7
6
5
1

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
4
.
P
p
1
0
0
0

5
2
8
2
0
.
8
0
0
7
8
1

5
4
6
5
7
.
9
5
3
1
2
5

1
1
8
2
.
7
0
5
4
4
4

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
0
.
P
p
1
0
0
0

5
4
4
4
8
.
5
0
3
9
0
6

5
6
5
5
5
.
5
5
0
7
8
1

1
2
4
1
.
6
3
9
8
9
3

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
2
0
0

4
7
1
0
6
.
1
1
3
2
8
1

4
9
0
5
1
.
1
2
8
9
0
6

1
5
4
6
.
2
4
6
5
8
2

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
5
0

4
7
8
9
7
.
5
0
7
8
1
2

5
0
4
6
3
.
7
2
2
6
5
6

3
2
1
0
.
2
7
3
6
8
2

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
b
e
s
t

4
8
6
4
6
.
2
8
5
1
5
6

5
2
7
9
5
.
4
4
5
3
1
2

2
2
0
3
.
3
7
1
0
9
4

1
0

2
0
0
0
0
0

-
o
n
e
C
e
a
/
P
1
.
P
p
1
0
0
0

5
1
2
7
6
.
6
3
6
7
1
9

5
4
2
5
3
.
7
1
8
7
5
0

2
5
6
6
.
2
5
6
1
0
3

1
0

1
4
0
0
0
0

-
t
w
o
C
e
a
/
P
1
.
P
p
1
0
0
0

5
2
0
0
8
.
7
7
7
3
4
4

5
3
8
5
1
.
9
8
4
3
7
5

2
1
1
1
.
4
8
0
7
1
3

1
0

1
0
0
0
0
0

-

g
e
n
T
a
m
/
P
1
.
P
p
1
0
0
0

4
8
7
1
8
.
3
0
4
6
8
8

4
9
1
6
2
.
6
5
6
2
5
0

3
9
0
.
2
8
8
4
2
2

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
4
.
P
p
1
0
0
0

4
9
2
2
1
.
4
2
9
6
8
8

5
0
0
3
2
.
5
5
0
7
8
1

4
7
5
.
4
3
4
6
3
1

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
0
.
P
p
1
0
0
0

4
9
0
0
6
.
4
4
1
4
0
6

4
9
9
2
7
.
2
0
7
0
3
1

6
7
4
.
5
8
0
1
3
9

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
.
P
p
2
0
0

4
8
7
0
6
.
5
8
5
9
3
8

4
9
3
1
2
.
1
3
6
7
1
9

4
1
4
.
9
3
0
9
6
9

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
.
P
p
5
0

4
8
4
0
0
.
2
2
2
6
5
6

4
9
4
6
7
.
9
7
6
5
6
2

7
0
3
.
6
2
1
3
9
9

1
0

2
0
0
0
0
0

-
g
e
n
T
a
m
/
P
1
.
P
p
b
e
s
t

4
8
6
5
3
.
0
1
1
7
1
9

4
9
0
8
8
.
1
9
5
3
1
2

4
1
9
.
4
8
6
1
4
5

1
0

2
0
0
0
0
0

-
o
n
e
T
a
m
/
P
1
.
P
p
1
0
0
0

4
8
2
2
0
.
5
5
4
6
8
8

4
8
9
0
7
.
7
1
4
8
4
4

3
8
8
.
8
4
1
0
0
3

1
0

2
0
0
0
0
0

-
t
w
o
T
a
m
/
P
1
.
P
p
1
0
0
0

4
7
9
6
3
.
7
8
9
0
6
2

4
8
4
3
2
.
7
5
7
8
1
2

3
3
2
.
4
2
7
6
1
2

1
0

1
0
0
0
0
0

-

g
e
n
D
K
/
P
1
.
P
p
1
0
0
0

4
5
2
3
3
.
6
2
5
0
0
0

4
5
8
6
6
.
4
1
0
1
5
6

4
5
3
.
8
6
4
0
4
4

1
0

2
0
0
0
0
0

-
g
e
n
D
K
/
P
1
.
P
p
b
e
s
t

4
4
9
5
3
.
5
3
9
0
6
2

4
5
8
9
4
.
8
4
3
7
5
0

7
7
7
.
3
2
9
3
4
6

1
0

2
0
0
0
0
0

b
e
t
t
e
r

t
w
o
D
K
/
P
1
.
P
p
1
0
0
0

4
4
8
6
8
.
3
1
6
4
0
6

4
5
3
7
0
.
8
6
3
2
8
1

4
7
4
.
1
0
7
2
6
9

1
0

1
0
0
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
2
/
P
1
.
P
p
1
0
0
0

4
3
6
5
4
.
7
0
7
0
3
1

4
5
8
8
4
.
9
4
1
4
0
6

1
3
3
4
.
4
9
0
8
4
5

1
0

2
0
0
0
0
0

b
e
t
t
e
r

t
w
o
T
a
m
2
/
P
1
.
P
p
1
0
0
0

4
4
2
6
1
.
8
7
8
9
0
6

4
5
1
0
1
.
3
9
8
4
3
8

7
0
0
.
8
4
0
7
5
9

1
0

6
0
0
0
0

b
e
t
t
e
r

g
e
n
D
K
2
/
P
1
.
P
p
1
0
0
0

4
5
2
4
0
.
7
6
9
5
3
1

4
5
8
0
2
.
4
2
9
6
8
8

5
4
0
.
6
5
3
9
9
2

1
0

2
0
0
0
0
0

-
t
w
o
D
K
2
/
P
1
.
P
p
1
0
0
0

4
3
2
6
5
.
1
2
5
0
0
0

4
4
6
2
9
.
9
9
2
1
8
8

7
3
6
.
8
8
2
9
3
5

1
0

4
6
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
1
.
P
p
1
0
0
0

4
5
3
8
7
.
0
5
0
7
8
1

4
5
8
5
3
.
3
7
5
0
0
0

3
6
2
.
9
7
3
7
5
5

1
0

2
0
0
0
0
0

-
g
e
n
K
a
d
/
P
4
.
P
p
1
0
0
0

4
4
7
4
7
.
6
1
7
1
8
8

4
5
9
9
9
.
9
4
9
2
1
9

5
7
1
.
1
6
2
6
5
9

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
1
0
.
P
p
1
0
0
0

4
6
3
4
7
.
2
8
1
2
5
0

4
7
0
3
4
.
1
0
1
5
6
2

5
8
2
.
1
1
6
6
3
8

1
0

2
0
0
0
0
0

-
g
e
n
K
a
d
/
P
1
.
P
p
2
0
0

4
4
4
9
1
.
7
0
7
0
3
1

4
5
4
3
4
.
5
5
8
5
9
4

5
3
2
.
2
8
4
6
6
8

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
1
.
P
p
5
0

4
5
7
8
8
.
0
8
9
8
4
4

4
6
4
0
7
.
0
8
9
8
4
4

5
2
3
.
9
6
6
8
5
8

1
0

2
0
0
0
0
0

-
o
n
e
K
a
d
/
P
1
.
P
p
1
0
0
0

4
3
4
6
0
.
7
3
0
4
6
9

4
4
3
8
0
.
5
0
7
8
1
2

5
2
8
.
3
0
5
7
2
5

1
0

8
6
0
0
0

b
e
t
t
e
r

t
w
o
K
a
d
/
P
1
.
P
p
1
0
0
0

4
3
1
5
5
.
9
9
6
0
9
4

4
4
4
3
6
.
2
3
8
2
8
1

9
5
9
.
9
7
4
6
7
0

1
0

5
5
0
0
0

b
e
t
t
e
r

����
���
����
� �
�� �
���
����
 !
"#�
��
$%
&���
�
� !
 (� )
��
!

�

 !
� ��
�!�
�!�� �
""�
�

�

��
�
�
�

�



����� �������	� ��� ��� � � ��� � � ��� � � ��� � � � � 
 	 ( �

p
r
o
b
l
e
m
 
=
 
T
a
m
9
2
-
3
0
a

b
e
s
t
_
s
c
o
r
e

m
e
a
n
_
s
c
o
r
e

s
t
d
_
d
e
v
 
 
 
 
 
s
a
m
p
l
e
 

e
v
a
l

d
i
a
g
n
o
s
i
s

t
-
v
a
l
u
e

o
r
i
g
i
n
a
l
_
p
a
p
e
r

4
5
0
4
4
.
0
0
0
0
0
0

4
5
0
4
4
.
0
0
0
0
0
0

0
.
0
0
0
0
0
0

1
t
r
a
n
s
=
3
7
1
2

m
y
 
e
x
p
e
r
i
m
e
n
t
s

g
e
n
C
e
a
/
P
1
.
P
p
1
0
0
0

7
3
5
3
9
.
3
2
0
3
1
2

7
7
4
5
0
.
5
5
4
6
8
8

1
6
8
4
.
1
4
0
1
3
7

1
0

4
0
0
0

-
g
e
n
C
e
a
/
P
4
.
P
p
1
0
0
0

7
6
7
2
8
.
6
7
9
6
8
8

7
9
4
4
8
.
1
5
6
2
5
0

2
2
6
2
.
5
8
1
0
5
5

1
0

4
0
0
0

-
g
e
n
C
e
a
/
P
1
0
.
P
p
1
0
0
0

7
9
4
1
2
.
8
0
4
6
8
8

8
2
2
0
3
.
6
5
6
2
5
0

2
0
6
5
.
2
5
2
6
8
6

1
0

4
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
2
0
0

6
7
9
5
5
.
6
1
7
1
8
8

7
2
4
5
3
.
6
0
9
3
7
5

2
6
6
3
.
5
9
7
9
0
0

1
0

4
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
5
0

6
5
3
7
7
.
5
8
5
9
3
8

6
9
7
5
9
.
1
4
8
4
3
8

3
0
0
2
.
5
3
7
1
0
9

1
0

4
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
b
e
s
t

6
0
9
2
3
.
5
9
7
6
5
6

6
3
8
9
9
.
6
6
4
0
6
2

1
9
1
5
.
2
1
7
2
8
5

1
0

4
0
0
0

-
o
n
e
C
e
a
/
P
1
.
P
p
1
0
0
0

7
0
2
9
4
.
1
5
6
2
5
0

7
1
6
6
4
.
5
9
3
7
5
0

9
7
1
.
1
9
0
6
1
3

1
0

4
0
0
0

-
t
w
o
C
e
a
/
P
1
.
P
p
1
0
0
0

6
3
6
4
2
.
0
3
9
0
6
2

6
5
6
8
2
.
8
0
4
6
8
8

1
5
9
1
.
7
7
2
2
1
7

1
0

4
0
0
0

-

g
e
n
T
a
m
/
P
1
.
P
p
1
0
0
0

5
3
6
3
2
.
1
6
4
0
6
2

5
5
0
3
6
.
3
4
7
6
5
6

7
0
0
.
4
7
3
6
3
3

1
0

4
0
0
0

-
g
e
n
T
a
m
/
P
4
.
P
p
1
0
0
0

5
3
5
6
4
.
6
0
1
5
6
2

5
5
4
3
7
.
9
8
4
3
7
5

9
3
8
.
2
0
0
8
0
6

1
0

4
0
0
0

-
g
e
n
T
a
m
/
P
1
0
.
P
p
1
0
0
0

5
4
5
8
1
.
1
7
5
7
8
1

5
5
5
4
3
.
6
4
4
5
3
1

7
3
5
.
8
8
5
0
7
1

1
0

4
0
0
0

-
g
e
n
T
a
m
/
P
1
.
P
p
2
0
0

5
3
5
6
4
.
8
3
5
9
3
8

5
4
5
0
7
.
3
1
6
4
0
6

6
4
4
.
0
5
6
7
0
2

1
0

4
0
0
0

-
g
e
n
T
a
m
/
P
1
.
P
p
5
0

5
0
8
6
9
.
4
8
8
2
8
1

5
2
7
3
1
.
0
5
0
7
8
1

1
1
8
2
.
7
8
5
2
7
8

1
0

4
0
0
0

-
g
e
n
T
a
m
/
P
1
.
P
p
b
e
s
t

4
9
0
0
5
.
6
6
7
9
6
9

5
0
1
5
4
.
9
8
4
3
7
5

8
0
0
.
8
8
2
4
4
6

1
0

4
0
0
0

-
o
n
e
T
a
m
/
P
1
.
P
p
1
0
0
0

5
1
2
7
6
.
1
7
9
6
8
8

5
2
6
0
3
.
5
4
2
9
6
9

6
4
3
.
9
0
1
9
1
6

1
0

4
0
0
0

-
t
w
o
T
a
m
/
P
1
.
P
p
1
0
0
0

4
9
4
1
4
.
2
3
0
4
6
9

5
1
3
9
3
.
3
6
3
2
8
1

9
6
8
.
7
9
3
2
1
3

1
0

4
0
0
0

-

g
e
n
D
K
/
P
1
.
P
p
1
0
0
0

5
0
7
5
9
.
8
6
3
2
8
1

5
1
9
3
6
.
1
4
8
4
3
8

7
5
6
.
8
7
1
0
3
3

1
0

4
0
0
0

-
g
e
n
D
K
/
P
1
.
P
p
b
e
s
t

4
5
8
9
0
.
7
6
1
7
1
9

4
7
4
3
3
.
6
0
5
4
6
9

7
4
8
.
4
0
6
7
9
9

1
0

4
0
0
0

-
t
w
o
D
K
/
P
1
.
P
p
1
0
0
0

4
7
2
5
6
.
8
0
4
6
8
8

4
8
4
8
3
.
4
6
0
9
3
8

6
2
8
.
0
9
7
7
7
8

1
0

4
0
0
0

-

g
e
n
T
a
m
2
/
P
1
.
P
p
1
0
0
0

5
2
9
6
8
.
8
5
9
3
7
5

5
4
5
2
0
.
9
1
4
0
6
2

1
0
7
1
.
7
8
4
4
2
4

1
0

4
0
0
0

-
t
w
o
T
a
m
2
/
P
1
.
P
p
1
0
0
0

5
0
7
6
5
.
5
1
5
6
2
5

5
1
3
6
0
.
8
4
7
6
5
6

3
2
3
.
5
8
0
9
6
3

1
0

4
0
0
0

-

g
e
n
D
K
2
/
P
1
.
P
p
1
0
0
0

5
0
6
4
9
.
0
6
6
4
0
6

5
1
9
2
0
.
9
1
7
9
6
9

7
0
4
.
0
0
8
0
5
7

1
0

4
0
0
0

-
t
w
o
D
K
2
/
P
1
.
P
p
1
0
0
0

4
7
7
8
3
.
0
5
4
6
8
8

4
8
7
1
4
.
2
4
2
1
8
8

7
0
6
.
8
4
3
9
3
3

1
0

4
0
0
0

-

g
e
n
K
a
d
/
P
1
.
P
p
1
0
0
0

4
9
8
4
7
.
6
4
4
5
3
1

5
1
6
8
0
.
0
2
7
3
4
4

1
2
4
1
.
5
0
4
0
2
8

1
0

4
0
0
0

-
g
e
n
K
a
d
/
P
4
.
P
p
1
0
0
0

5
1
4
1
7
.
6
6
7
9
6
9

5
3
2
1
7
.
4
2
1
8
7
5

8
8
7
.
8
7
7
2
5
8

1
0

4
0
0
0

-
g
e
n
K
a
d
/
P
1
0
.
P
p
1
0
0
0

5
3
3
2
6
.
1
6
4
0
6
2

5
4
5
3
5
.
3
0
4
6
8
8

6
5
0
.
9
9
8
0
4
7

1
0

4
0
0
0

-
g
e
n
K
a
d
/
P
1
.
P
p
2
0
0

4
8
9
6
6
.
8
1
6
4
0
6

5
1
9
0
0
.
5
1
5
6
2
5

1
2
3
5
.
2
7
8
5
6
4

1
0

4
0
0
0

-
g
e
n
K
a
d
/
P
1
.
P
p
5
0

4
7
4
0
8
.
4
8
4
3
7
5

5
0
3
6
9
.
6
0
5
4
6
9

1
6
0
4
.
9
4
0
5
5
2

1
0

4
0
0
0

-
o
n
e
K
a
d
/
P
1
.
P
p
1
0
0
0

4
9
0
7
0
.
5
6
6
4
0
6

5
0
8
3
7
.
7
7
3
4
3
8

9
0
7
.
9
1
3
6
3
5

1
0

4
0
0
0

-
t
w
o
K
a
d
/
P
1
.
P
p
1
0
0
0

4
8
1
5
3
.
9
8
4
3
7
5

4
9
0
1
5
.
2
5
7
8
1
2

6
2
6
.
4
2
5
2
3
2

1
0

4
0
0
0

-

����
���
�����
�
�� �
���
����
 !
"#�
��
$%
&���
�
� !
 (� )
��
!

�

 !
� ��
�!�
�!�� �
""�
�

�

��
�
�

�



����� �������	� ��� ��� � � ��� � � ��� � � ��� � � � � 
 	 ( 


p
r
o
b
l
e
m
 
=
 
V
C
e
a
9
1
-
1
0

b
e
s
t
_
s
c
o
r
e

m
e
a
n
_
s
c
o
r
e

s
t
d
_
d
e
v
 
 
 
 
 
s
a
m
p
l
e
 

e
v
a
l

d
i
a
g
n
o
s
i
s

t
-
v
a
l
u
e

o
r
i
g
i
n
a
l
_
p
a
p
e
r

2
4
4
4
5
.
0
0
0
0
0
0

2
4
4
4
5
.
0
0
0
0
0
0

0
.
0
0
0
0
0
0

1
C
P
U
=
8
4
7
s
e
c

m
y
 
e
x
p
e
r
i
m
e
n
t
s

g
e
n
C
e
a
/
P
1
.
P
p
1
0
0
0

2
1
9
6
4
.
3
9
6
4
8
4

2
4
4
4
0
.
6
6
7
9
6
9

1
6
7
3
.
2
5
9
2
7
7

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
C
e
a
/
P
4
.
P
p
1
0
0
0

2
4
4
0
4
.
5
7
6
1
7
2

2
6
1
4
5
.
1
7
3
8
2
8

1
1
6
2
.
8
9
6
3
6
2

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
C
e
a
/
P
1
0
.
P
p
1
0
0
0

2
4
9
3
7
.
3
6
3
2
8
1

2
7
8
9
8
.
1
2
5
0
0
0

2
1
2
9
.
1
6
0
4
0
0

1
0

2
0
0
0
0
0

-
g
e
n
C
e
a
/
P
1
.
P
p
2
0
0

2
2
3
5
8
.
8
6
3
2
8
1

2
4
7
7
4
.
3
2
8
1
2
5

1
8
1
4
.
3
6
4
2
5
8

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
C
e
a
/
P
1
.
P
p
5
0

2
3
0
8
2
.
4
8
2
4
2
2

2
6
6
1
4
.
3
1
6
4
0
6

1
8
8
7
.
2
6
4
6
4
8

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
C
e
a
/
P
1
.
P
p
b
e
s
t

2
0
3
8
5
.
2
4
4
1
4
1

2
2
5
7
5
.
4
6
2
8
9
1

1
3
9
6
.
7
5
6
8
3
6

1
0

2
0
0
0
0
0

b
e
t
t
e
r

o
n
e
C
e
a
/
P
1
.
P
p
1
0
0
0

2
1
6
0
1
.
2
9
1
0
1
6

2
2
1
4
4
.
5
2
9
2
9
7

4
2
7
.
9
8
7
0
0
0

1
0

8
6
0
0
0

b
e
t
t
e
r

t
w
o
C
e
a
/
P
1
.
P
p
1
0
0
0

1
9
9
4
6
.
1
4
4
5
3
1

2
2
9
0
2
.
3
2
0
3
1
2

1
4
2
9
.
4
2
8
8
3
3

1
0

5
3
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
1
.
P
p
1
0
0
0

2
2
0
2
5
.
9
3
1
6
4
1

2
2
0
7
4
.
9
3
1
6
4
1

3
4
.
2
0
7
2
1
4

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
4
.
P
p
1
0
0
0

2
2
0
2
5
.
9
3
1
6
4
1

2
2
0
4
7
.
6
5
0
3
9
1

3
4
.
9
7
0
4
5
1

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
1
0
.
P
p
1
0
0
0

2
2
0
2
5
.
9
3
1
6
4
1

2
2
0
2
5
.
9
3
1
6
4
1

0
.
0
0
0
0
0
0

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
1
.
P
p
2
0
0

2
2
0
2
5
.
9
3
1
6
4
1

2
2
1
8
1
.
2
4
4
1
4
1

1
6
8
.
5
5
8
7
7
7

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
1
.
P
p
5
0

2
2
0
2
5
.
9
3
1
6
4
1

2
2
1
9
3
.
7
6
7
5
7
8

1
8
9
.
1
9
1
7
7
3

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
/
P
1
.
P
p
b
e
s
t

2
2
0
2
5
.
9
3
1
6
4
1

2
2
1
2
9
.
9
6
6
7
9
7

1
6
5
.
9
2
3
2
6
3

1
0

2
0
0
0
0
0

b
e
t
t
e
r

o
n
e
T
a
m
/
P
1
.
P
p
1
0
0
0

2
2
0
2
5
.
9
3
1
6
4
1

2
2
0
2
5
.
9
3
1
6
4
1

0
.
0
0
0
0
0
0

1
0

1
8
0
0
0

b
e
t
t
e
r

t
w
o
T
a
m
/
P
1
.
P
p
1
0
0
0

2
2
0
2
5
.
9
3
1
6
4
1

2
2
0
2
5
.
9
3
1
6
4
1

0
.
0
0
0
0
0
0

1
0

1
1
0
0
0

b
e
t
t
e
r

g
e
n
D
K
/
P
1
.
P
p
1
0
0
0

2
3
0
3
4
.
7
2
8
5
1
6

2
3
1
0
7
.
0
2
9
2
9
7

2
2
8
.
6
3
4
5
9
8

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
D
K
/
P
1
.
P
p
b
e
s
t

2
3
0
3
4
.
7
2
8
5
1
6

2
3
0
6
7
.
9
2
3
8
2
8

1
0
4
.
9
7
1
3
8
2

1
0

2
0
0
0
0
0

b
e
t
t
e
r

t
w
o
D
K
/
P
1
.
P
p
1
0
0
0

2
3
0
3
4
.
7
2
8
5
1
6

2
3
0
3
4
.
7
2
8
5
1
6

0
.
0
0
0
0
0
0

1
0

8
0
0
0

b
e
t
t
e
r

g
e
n
T
a
m
2
/
P
1
.
P
p
1
0
0
0

2
0
6
0
1
.
0
3
5
1
5
6

2
1
6
2
2
.
6
1
3
2
8
1

5
3
9
.
0
7
9
2
8
5

1
0

2
0
0
0
0
0

b
e
t
t
e
r

t
w
o
T
a
m
2
/
P
1
.
P
p
1
0
0
0

2
1
7
1
6
.
3
7
8
9
0
6

2
2
0
0
2
.
1
3
2
8
1
2

1
0
2
.
9
5
6
8
0
2

1
0

1
1
0
0
0

b
e
t
t
e
r

g
e
n
D
K
2
/
P
1
.
P
p
1
0
0
0

2
0
6
7
1
.
4
2
9
6
8
8

2
1
5
0
6
.
3
2
8
1
2
5

3
9
0
.
3
0
7
9
8
3

1
0

2
0
0
0
0
0

b
e
t
t
e
r

t
w
o
D
K
2
/
P
1
.
P
p
1
0
0
0

2
1
1
2
5
.
7
6
5
6
2
5

2
2
0
9
4
.
8
1
4
4
5
3

7
2
8
.
3
9
5
2
6
4

1
0

1
5
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
1
.
P
p
1
0
0
0

2
0
5
4
6
.
7
5
5
8
5
9

2
1
5
3
8
.
6
1
9
1
4
1

6
0
7
.
7
9
8
4
0
1

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
4
.
P
p
1
0
0
0

2
0
5
4
6
.
7
5
5
8
5
9

2
1
5
7
0
.
5
9
1
7
9
7

4
8
5
.
3
4
9
0
9
1

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
1
0
.
P
p
1
0
0
0

2
0
8
5
3
.
0
1
9
5
3
1

2
1
4
7
0
.
6
7
3
8
2
8

4
4
7
.
0
5
0
6
9
0

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
1
.
P
p
2
0
0

2
0
6
0
1
.
0
3
5
1
5
6

2
1
5
5
0
.
2
8
1
2
5
0

6
1
9
.
7
2
7
2
9
5

1
0

2
0
0
0
0
0

b
e
t
t
e
r

g
e
n
K
a
d
/
P
1
.
P
p
5
0

2
1
6
4
3
.
2
0
8
9
8
4

2
1
8
4
3
.
0
5
6
6
4
1

1
9
6
.
7
4
7
3
3
0

1
0

2
0
0
0
0
0

b
e
t
t
e
r

o
n
e
K
a
d
/
P
1
.
P
p
1
0
0
0

2
0
6
0
1
.
0
3
5
1
5
6

2
1
8
8
3
.
4
4
1
4
0
6

4
5
0
.
5
9
1
7
9
7

1
0

4
2
0
0
0

b
e
t
t
e
r

t
w
o
K
a
d
/
P
1
.
P
p
1
0
0
0

2
1
4
1
2
.
5
0
3
9
0
6

2
1
9
3
3
.
6
3
2
8
1
2

2
0
7
.
3
4
4
8
1
8

1
0

1
1
0
0
0

b
e
t
t
e
r

����
���
����
� �
�� �
���
����
 !
"#�
��
$%
&���
�

�
� �!
(�*)
��



� � � ��� � ��� �

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

�  � � ��� � ����

�h#%6��h20W�WU� &�P�6 5 �c#�-0Ks�g"E#%� �c"G2;"E��-;/147-!&���� ,��5� &�47�s-0/1�;2!4R#����d�?�h#%�H&J20)Q�s-0/1�;2!4R#����
6e� P?��&%-5"$�;PD25�h/I-5898:-;Ks�7�

������� � �"!$#%#&#'! �)(*(*(,+L�CT.-/-.-
K #%��,$� �����10 ,E��W�,E-?P�(�4\"E6:-!&u)Q� "E#%-?Pu^ �5��&32%-5&%�*2%"LK.-�4

� ���50 208 �5-5,$6:"$#%) ^76g�X2�2��120)�298;:<2���2;) � 2=8;: � 2=:f2!P>4
#%#&#?0 "E#%�'&�2;)Q��-;/.�A@CB ^D:��;2 � 	 � 	 	 2A�E@ � 	 � � 2A��"G45�F4
(*(*( 0 "E#%�'&?(%)o*U� ,h-0/[W�-5W%(�8e20"$6:-!&��d^ 	 2 
 2 	�� 4
-/-/- 0 W�-5W%(%8�20"$6:-5&v�c6HG�� ��"E#%�'&?(%)+*���,g-;/gW�-5W%(%8�20"$6:-5&J�f^ ��� 2 ��� � 2 	 � ��� 4

�h#%� #%-!,E6HG�-5&?"G2;8�2 5 6e�F6:&JP�6e4�2;"E�;��"E#��H&?(%)o*U� ,�-0/��I�52;8:(�2;"E69-5&��&2CK #���,E�;2!��"E#��E����,$"E6�4�208?2 5 6��
6:&JP�6e4�2;"E�;�g"E#%�V)Q�;2;&Q-0/["E#%�'*��;�L"H69&�P�6J�?6eP?(�208��E47-!,E�;�\�LKH��,E�)2%�c)p208:89��,.�E47-!,E�'6e�h*���"$"E��, �

	 ( �



����� �������	� ��� ��� � ��� 
 ��� � 
�� � � ��� � �� ��� � � � � � � �� 
�� � 	 ( (

genTam/Kea91-11/P1.Pp1000.mean
genDK/Kea91-11/P1.Pp1000.mean
genCea/Kea91-11/P1.Pp1000.mean
genTam2/Kea91-11/P1.Pp1000.mean
genDK2/Kea91-11/P1.Pp1000.mean
genKad/Kea91-11/P1.Pp1000.mean

0 200000

2946

4140

number of evaluations

score

twoTam/Kea91-11/P1.Pp1000.mean
twoDK/Kea91-11/P1.Pp1000.mean
twoCea/Kea91-11/P1.Pp1000.mean
twoTam2/Kea91-11/P1.Pp1000.mean
twoDK2/Kea91-11/P1.Pp1000.mean
twoKad/Kea91-11/P1.Pp1000.mean

0 41000

2945

4076

number of evaluations

score

���
	������� ��� � � 47-5)QWJ20,E6��c-!&Q-0/g�X254G#u2;8��!-5,E69"E#%) 6:& :��;2 � 	 � 	 	



����� �������	� ��� ��� � ��� 
 ��� � 
�� � � ��� � �� ��� � � � � � � �� 
�� � 	 ( �

genTam/Kea91-11a/P1.Pp1000.mean
genDK/Kea91-11a/P1.Pp1000.mean
genCea/Kea91-11a/P1.Pp1000.mean
genTam2/Kea91-11a/P1.Pp1000.mean
genDK2/Kea91-11a/P1.Pp1000.mean
genKad/Kea91-11a/P1.Pp1000.mean

0 200000

2266

2847

number of evaluations

score

twoTam/Kea91-11a/P1.Pp1000.mean
twoDK/Kea91-11a/P1.Pp1000.mean
twoCea/Kea91-11a/P1.Pp1000.mean
twoTam2/Kea91-11a/P1.Pp1000.mean
twoDK2/Kea91-11a/P1.Pp1000.mean
twoKad/Kea91-11a/P1.Pp1000.mean

0 30000

2318

2909

number of evaluations

score

���
	����� � � � � � 47-5)MW�20,$6e�c-!&D-0/g�;2!4R#p208��!-5,$6:"E#�) 69& : �X2 � 	 � 	 	 2



����� �������	� ��� ��� � ��� 
 ��� � 
�� � � ��� � �� ��� � � � � � � �� 
�� � 	 ( �

genTam/Kea91-16/P1.Pp1000.mean
genDK/Kea91-16/P1.Pp1000.mean
genCea/Kea91-16/P1.Pp1000.mean
genTam2/Kea91-16/P1.Pp1000.mean
genDK2/Kea91-16/P1.Pp1000.mean
genKad/Kea91-16/P1.Pp1000.mean

0 200000

64

240

number of evaluations

score

twoTam/Kea91-16/P1.Pp1000.mean
twoDK/Kea91-16/P1.Pp1000.mean
twoCea/Kea91-16/P1.Pp1000.mean
twoTam2/Kea91-16/P1.Pp1000.mean
twoDK2/Kea91-16/P1.Pp1000.mean
twoKad/Kea91-16/P1.Pp1000.mean

0 21000

64

241

number of evaluations

score

���
	������� � � � � 47-5)QWJ20,E6��c-!&Q-0/g�X254G#u2;8��!-5,E69"E#%) 6:& :��;2 � 	 � 	 (



����� �������	� ��� ��� � ��� 
 ��� � 
�� � � ��� � �� ��� � � � � � � �� 
�� � 	 ( �

genTam/Kea91-20/P1.Pp1000.mean
genDK/Kea91-20/P1.Pp1000.mean
genCea/Kea91-20/P1.Pp1000.mean
genTam2/Kea91-20/P1.Pp1000.mean
genDK2/Kea91-20/P1.Pp1000.mean
genKad/Kea91-20/P1.Pp1000.mean

0 200000

168

351

number of evaluations

score

twoTam/Kea91-20/P1.Pp1000.mean
twoDK/Kea91-20/P1.Pp1000.mean
twoCea/Kea91-20/P1.Pp1000.mean
twoTam2/Kea91-20/P1.Pp1000.mean
twoDK2/Kea91-20/P1.Pp1000.mean
twoKad/Kea91-20/P1.Pp1000.mean

0 45000

165

352

number of evaluations

score

���
	������� � � � � 47-5)QWJ20,E6��c-!&Q-0/g�X254G#u2;8��!-5,E69"E#%) 6:& :��;2 � 	 � ���



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

genTam/TL91-5/P1.Pp1000.mean
genDK/TL91-5/P1.Pp1000.mean
genCea/TL91-5/P1.Pp1000.mean
genTam2/TL91-5/P1.Pp1000.mean
genDK2/TL91-5/P1.Pp1000.mean
genKad/TL91-5/P1.Pp1000.mean

0 200000

228

267

number of evaluations

score

twoTam/TL91-5/P1.Pp1000.mean
twoDK/TL91-5/P1.Pp1000.mean
twoCea/TL91-5/P1.Pp1000.mean
twoTam2/TL91-5/P1.Pp1000.mean
twoDK2/TL91-5/P1.Pp1000.mean
twoKad/TL91-5/P1.Pp1000.mean

0 17000

228

267

number of evaluations

score

��� 	��  � � � � � � 47-!)QW�2;,E6e�L-5&D-0/[�;2!4R#_208 �5-!,E6:"$#%) 69&u�E@ � 	 � �



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

genTam/TL91-6/P1.Pp1000.mean
genDK/TL91-6/P1.Pp1000.mean
genCea/TL91-6/P1.Pp1000.mean
genTam2/TL91-6/P1.Pp1000.mean
genDK2/TL91-6/P1.Pp1000.mean
genKad/TL91-6/P1.Pp1000.mean

0 200000

361

465

number of evaluations

score

twoTam/TL91-6/P1.Pp1000.mean
twoDK/TL91-6/P1.Pp1000.mean
twoCea/TL91-6/P1.Pp1000.mean
twoTam2/TL91-6/P1.Pp1000.mean
twoDK2/TL91-6/P1.Pp1000.mean
twoKad/TL91-6/P1.Pp1000.mean

0 25000

365

473

number of evaluations

score

��� 	��  � � � � � � 47-!)QW�2;,E6e�L-5&D-0/[�;2!4R#_208 �5-!,E6:"$#%) 69&u�E@ � 	 � (



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

genTam/TL91-7/P1.Pp1000.mean
genDK/TL91-7/P1.Pp1000.mean
genCea/TL91-7/P1.Pp1000.mean
genTam2/TL91-7/P1.Pp1000.mean
genDK2/TL91-7/P1.Pp1000.mean
genKad/TL91-7/P1.Pp1000.mean

0 200000

595

820

number of evaluations

score

twoTam/TL91-7/P1.Pp1000.mean
twoDK/TL91-7/P1.Pp1000.mean
twoCea/TL91-7/P1.Pp1000.mean
twoTam2/TL91-7/P1.Pp1000.mean
twoDK2/TL91-7/P1.Pp1000.mean
twoKad/TL91-7/P1.Pp1000.mean

0 28000

621

814

number of evaluations

score

��� 	��  � � ��� � � 47-!)QW�2;,E6e�L-5&D-0/[�;2!4R#_208 �5-!,E6:"$#%) 69&u�E@ � 	 � �



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

genTam/TL91-8/P1.Pp1000.mean
genDK/TL91-8/P1.Pp1000.mean
genCea/TL91-8/P1.Pp1000.mean
genTam2/TL91-8/P1.Pp1000.mean
genDK2/TL91-8/P1.Pp1000.mean
genKad/TL91-8/P1.Pp1000.mean

0 200000

883

1324

number of evaluations

score

twoTam/TL91-8/P1.Pp1000.mean
twoDK/TL91-8/P1.Pp1000.mean
twoCea/TL91-8/P1.Pp1000.mean
twoTam2/TL91-8/P1.Pp1000.mean
twoDK2/TL91-8/P1.Pp1000.mean
twoKad/TL91-8/P1.Pp1000.mean

0 41000

892

1345

number of evaluations

score
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genTam/TL91-12/P1.Pp1000.mean
genDK/TL91-12/P1.Pp1000.mean
genCea/TL91-12/P1.Pp1000.mean
genTam2/TL91-12/P1.Pp1000.mean
genDK2/TL91-12/P1.Pp1000.mean
genKad/TL91-12/P1.Pp1000.mean

0 200000

3614

7911

number of evaluations

score

twoTam/TL91-12/P1.Pp1000.mean
twoDK/TL91-12/P1.Pp1000.mean
twoCea/TL91-12/P1.Pp1000.mean
twoTam2/TL91-12/P1.Pp1000.mean
twoDK2/TL91-12/P1.Pp1000.mean
twoKad/TL91-12/P1.Pp1000.mean

0 48000

3779

7965

number of evaluations

score
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genTam/TL91-15/P1.Pp1000.mean
genDK/TL91-15/P1.Pp1000.mean
genCea/TL91-15/P1.Pp1000.mean
genTam2/TL91-15/P1.Pp1000.mean
genDK2/TL91-15/P1.Pp1000.mean
genKad/TL91-15/P1.Pp1000.mean

0 200000

8279

21935

number of evaluations

score

twoTam/TL91-15/P1.Pp1000.mean
twoDK/TL91-15/P1.Pp1000.mean
twoCea/TL91-15/P1.Pp1000.mean
twoTam2/TL91-15/P1.Pp1000.mean
twoDK2/TL91-15/P1.Pp1000.mean
twoKad/TL91-15/P1.Pp1000.mean

0 85000

8267

21648

number of evaluations

score
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genTam/TL91-20/P1.Pp1000.mean
genDK/TL91-20/P1.Pp1000.mean
genCea/TL91-20/P1.Pp1000.mean
genTam2/TL91-20/P1.Pp1000.mean
genDK2/TL91-20/P1.Pp1000.mean
genKad/TL91-20/P1.Pp1000.mean

0 200000

17495

57241

number of evaluations

score

twoTam/TL91-20/P1.Pp1000.mean
twoDK/TL91-20/P1.Pp1000.mean
twoCea/TL91-20/P1.Pp1000.mean
twoTam2/TL91-20/P1.Pp1000.mean
twoDK2/TL91-20/P1.Pp1000.mean
twoKad/TL91-20/P1.Pp1000.mean

0 61000

17048

58280

number of evaluations

score
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genTam/TL91-30/P1.Pp1000.mean
genDK/TL91-30/P1.Pp1000.mean
genCea/TL91-30/P1.Pp1000.mean
genTam2/TL91-30/P1.Pp1000.mean
genDK2/TL91-30/P1.Pp1000.mean
genKad/TL91-30/P1.Pp1000.mean

0 200000

49161

237913

number of evaluations

score

twoTam/TL91-30/P1.Pp1000.mean
twoDK/TL91-30/P1.Pp1000.mean
twoCea/TL91-30/P1.Pp1000.mean
twoTam2/TL91-30/P1.Pp1000.mean
twoDK2/TL91-30/P1.Pp1000.mean
twoKad/TL91-30/P1.Pp1000.mean

0 100000

45472

231200

number of evaluations

score
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genTam/Tam92-20a/P1.Pp1000.mean
genDK/Tam92-20a/P1.Pp1000.mean
genCea/Tam92-20a/P1.Pp1000.mean
genTam2/Tam92-20a/P1.Pp1000.mean
genDK2/Tam92-20a/P1.Pp1000.mean
genKad/Tam92-20a/P1.Pp1000.mean

0 200000

21083

34488

number of evaluations

score

twoTam/Tam92-20a/P1.Pp1000.mean
twoDK/Tam92-20a/P1.Pp1000.mean
twoCea/Tam92-20a/P1.Pp1000.mean
twoTam2/Tam92-20a/P1.Pp1000.mean
twoDK2/Tam92-20a/P1.Pp1000.mean
twoKad/Tam92-20a/P1.Pp1000.mean

0 52000

20894

34821

number of evaluations

score
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genTam/Tam92-30a/P1.Pp1000.mean
genDK/Tam92-30a/P1.Pp1000.mean
genCea/Tam92-30a/P1.Pp1000.mean
genTam2/Tam92-30a/P1.Pp1000.mean
genDK2/Tam92-30a/P1.Pp1000.mean
genKad/Tam92-30a/P1.Pp1000.mean

0 200000

45802

79588

number of evaluations

score

twoTam/Tam92-30a/P1.Pp1000.mean
twoDK/Tam92-30a/P1.Pp1000.mean
twoCea/Tam92-30a/P1.Pp1000.mean
twoTam2/Tam92-30a/P1.Pp1000.mean
twoDK2/Tam92-30a/P1.Pp1000.mean
twoKad/Tam92-30a/P1.Pp1000.mean

0 100000

44436

78795

number of evaluations

score
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genTam/VCea91-10/P1.Pp1000.mean
genDK/VCea91-10/P1.Pp1000.mean
genCea/VCea91-10/P1.Pp1000.mean
genTam2/VCea91-10/P1.Pp1000.mean
genDK2/VCea91-10/P1.Pp1000.mean
genKad/VCea91-10/P1.Pp1000.mean

0 200000

21506

297927

number of evaluations

score

twoTam/VCea91-10/P1.Pp1000.mean
twoDK/VCea91-10/P1.Pp1000.mean
twoCea/VCea91-10/P1.Pp1000.mean
twoTam2/VCea91-10/P1.Pp1000.mean
twoDK2/VCea91-10/P1.Pp1000.mean
twoKad/VCea91-10/P1.Pp1000.mean

0 53000

21933

207063

number of evaluations

score
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genCea/Kea91-11/P1.Pp50.mean
genCea/Kea91-11/P1.Pp200.mean
genCea/Kea91-11/P1.Pp1000.mean

0 200000

2947

4572

number of evaluations

score

genTam/Kea91-11/P1.Pp50.mean
genTam/Kea91-11/P1.Pp200.mean
genTam/Kea91-11/P1.Pp1000.mean

0 200000

3328

3728

number of evaluations

score

genKad/Kea91-11/P1.Pp50.mean
genKad/Kea91-11/P1.Pp200.mean
genKad/Kea91-11/P1.Pp1000.mean

0 200000

3004

3826

number of evaluations

score
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genCea/Kea91-11a/P1.Pp50.mean
genCea/Kea91-11a/P1.Pp200.mean
genCea/Kea91-11a/P1.Pp1000.mean

0 200000

2243

2999

number of evaluations

score

genTam/Kea91-11a/P1.Pp50.mean
genTam/Kea91-11a/P1.Pp200.mean
genTam/Kea91-11a/P1.Pp1000.mean

0 200000

2460

2776

number of evaluations

score

genKad/Kea91-11a/P1.Pp50.mean
genKad/Kea91-11a/P1.Pp200.mean
genKad/Kea91-11a/P1.Pp1000.mean

0 200000

2299

2895

number of evaluations

score
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genCea/Kea91-16/P1.Pp50.mean
genCea/Kea91-16/P1.Pp200.mean
genCea/Kea91-16/P1.Pp1000.mean

0 200000

102

260

number of evaluations

score

genTam/Kea91-16/P1.Pp50.mean
genTam/Kea91-16/P1.Pp200.mean
genTam/Kea91-16/P1.Pp1000.mean

0 200000

68

106

number of evaluations

score

genKad/Kea91-16/P1.Pp50.mean
genKad/Kea91-16/P1.Pp200.mean
genKad/Kea91-16/P1.Pp1000.mean

0 200000
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score
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genCea/Kea91-20/P1.Pp50.mean
genCea/Kea91-20/P1.Pp200.mean
genCea/Kea91-20/P1.Pp1000.mean

0 200000

189

388

number of evaluations

score

genTam/Kea91-20/P1.Pp50.mean
genTam/Kea91-20/P1.Pp200.mean
genTam/Kea91-20/P1.Pp1000.mean

0 200000

168

217

number of evaluations

score

genKad/Kea91-20/P1.Pp50.mean
genKad/Kea91-20/P1.Pp200.mean
genKad/Kea91-20/P1.Pp1000.mean

0 200000

168

215

number of evaluations

score
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genCea/TL91-5/P1.Pp50.mean
genCea/TL91-5/P1.Pp200.mean
genCea/TL91-5/P1.Pp1000.mean

0 200000

228

287

number of evaluations

score

genTam/TL91-5/P1.Pp50.mean
genTam/TL91-5/P1.Pp200.mean
genTam/TL91-5/P1.Pp1000.mean

0 200000

228

229

number of evaluations

score

genKad/TL91-5/P1.Pp50.mean
genKad/TL91-5/P1.Pp200.mean
genKad/TL91-5/P1.Pp1000.mean

0 200000

228
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number of evaluations

score
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genCea/TL91-6/P1.Pp50.mean
genCea/TL91-6/P1.Pp200.mean
genCea/TL91-6/P1.Pp1000.mean

0 200000

361

565

number of evaluations

score

genTam/TL91-6/P1.Pp50.mean
genTam/TL91-6/P1.Pp200.mean
genTam/TL91-6/P1.Pp1000.mean

0 200000

377

431

number of evaluations

score

genKad/TL91-6/P1.Pp50.mean
genKad/TL91-6/P1.Pp200.mean
genKad/TL91-6/P1.Pp1000.mean

0 200000
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number of evaluations

score
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genCea/TL91-7/P1.Pp50.mean
genCea/TL91-7/P1.Pp200.mean
genCea/TL91-7/P1.Pp1000.mean

0 200000

595

969

number of evaluations

score

genTam/TL91-7/P1.Pp50.mean
genTam/TL91-7/P1.Pp200.mean
genTam/TL91-7/P1.Pp1000.mean

0 200000

777

817

number of evaluations

score

genKad/TL91-7/P1.Pp50.mean
genKad/TL91-7/P1.Pp200.mean
genKad/TL91-7/P1.Pp1000.mean

0 200000
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score
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genCea/TL91-8/P1.Pp50.mean
genCea/TL91-8/P1.Pp200.mean
genCea/TL91-8/P1.Pp1000.mean

0 200000

883

1586

number of evaluations

score

genTam/TL91-8/P1.Pp50.mean
genTam/TL91-8/P1.Pp200.mean
genTam/TL91-8/P1.Pp1000.mean

0 200000

963

1103

number of evaluations

score

genKad/TL91-8/P1.Pp50.mean
genKad/TL91-8/P1.Pp200.mean
genKad/TL91-8/P1.Pp1000.mean

0 200000

934
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score
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genCea/TL91-12/P1.Pp50.mean
genCea/TL91-12/P1.Pp200.mean
genCea/TL91-12/P1.Pp1000.mean

0 200000

3614

9028

number of evaluations

score

genTam/TL91-12/P1.Pp50.mean
genTam/TL91-12/P1.Pp200.mean
genTam/TL91-12/P1.Pp1000.mean

0 200000

3894

5206

number of evaluations

score

genKad/TL91-12/P1.Pp50.mean
genKad/TL91-12/P1.Pp200.mean
genKad/TL91-12/P1.Pp1000.mean

0 200000
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genCea/TL91-15/P1.Pp50.mean
genCea/TL91-15/P1.Pp200.mean
genCea/TL91-15/P1.Pp1000.mean

0 200000

8924

24217

number of evaluations

score

genTam/TL91-15/P1.Pp50.mean
genTam/TL91-15/P1.Pp200.mean
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