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m + n

 

rep5 =1" pN '

=4+)&#*3'S'`O>'5(##7)'`O'$%+(#D+'6#0%U)*'

=4+)&#*3'S'`A'

 

rep1+ rep2
rep1+ rep2 + rep3

 

rep4
rep4 + rep5

sK*)0'J#i,)K0#"O+'
7))'4"#+()*'#")Kt'

sK*)0'J#i,)K7))'
4"#+()*'#")Kt'

sKJ#i,)K7))'
4"#+()*'#")Kt'

sK*)0'J#i,)K
$4"+'%+Kt'

' ' ' ' ' 'gX46F,) ' ' '!`O' ' ' '/"+D%1#"'
'
e%*;"46J ' ' ' ' ' ' ''''' '@ ' ' '=4+)&#*3'0)U"%+),3'`O'
e%*d)2G3"Q6J ' ' ' ' ' ' ' ' ' ':*#J4J%,%+3'54+)&#*3'%7'`O'
'
e%*G3"Q6J ' ' ' ' ' ' ' ' ' ' ':*#J4J%,%+3'54+)&#*3'%7'`O'
'
/"0%*;"46J' ' ' ' ' ' ''''' '`kQ' ' '`#+'%"2#*641<)'2#*'6N/'
'
'
'
'
'
'
$

sJ#i,)t'



G-%.7$H$I(0$09AJ()-4$

;F041"&'6(187$

!incl = p(i = yes | o-m = yes)

     = p(i = yes,  o-m = yes)
p(o-m = yes)

     =
p(i = yes,  o-m = yes)

O,A,det,mod,C,Pro,env,R,m
!

p(o-m = yes)
O,A,det,mod,C, Pro,env,R,i,m

!

}4,D)'0%p)*7'0)F)"0%"&'#"'04+4'+3F).'
e%*)5+'F#7%1<)')<%0)"5)'Ve%*;"46J>'e%*d)2G3"Q6J>'e%*G3"Q6JW'
/"0%*)5+'F#7%1<)')<%0)"5)'V/"0%*;"46JW'



;F041"&'6(187$

G-%.7$H$I(0$09AJ()-4$

' ' ' ' ' 'gX46F,) ' ' '!%"5, ' ' '/"+D%1#"'
'
e%*;"46J ' ' ' ' ' ' ''''' '@ ' ' ':*#F)*+3'0)U"%+),3'%"5,D0)0'
e%*G)6G3"Q6J' ' ' ' ' ' ' ' ' ':*#J4J%,%+3'6#0%U)*'%"5,D0)0'
'
e%*G3"Q6J ' ' ' ' ' ' ' '`kQ' ' '`#+'%"2#*641<)'2#*'6(187'
'
;"46J'`: ' ' ' ' ' ' ''''' '@ ' ' 'L#0%U)*'0)U"%+),3'%"5,D0)0'
'
'
'
'
'
'
$

rep1
rep1+ rep2+ rep3

sK*)0'J#i,)K0#"O+'
7))'4"#+()*'#")Kt'

sK*)0'J#i,)K7))'
4"#+()*'#")Kt'

sKJ#i,)K7))'
4"#+()*'#")Kt'

sK*)0'J#i,)K
$4"+'%+Kt'



;F041"&'6(187$

G-%.7$H$I(0$09AJ()-4$

' ' ' ' ' 'gX46F,) ' ' '!%"5, ' ' '/"+D%1#"'
'
e%*;"46J ' ' ' ' ' ' ''''' '@ ' ' ':*#F)*+3'0)U"%+),3'%"5,D0)0'
e%*G)6G3"Q6J' ' ' ' ' ' ' ' ' ':*#J4J%,%+3'6#0%U)*'%"5,D0)0'
'
e%*G3"Q6J ' ' ' ' ' ' ' '`kQ' ' '`#+'%"2#*641<)'2#*'6(187'
'
/"0%*;"46J' ' ' ' ' ' ' '''''@' ' ':*#F)*+3'0)U"%+),3'%"5,D0)0'
'
'
'
'
'
'
$

rep1
rep1+ rep2+ rep3

sK*)0'J#i,)K0#"O+'
7))'4"#+()*'#")Kt'

sK*)0'J#i,)K7))'
4"#+()*'#")Kt'

sKJ#i,)K7))'
4"#+()*'#")Kt'

sK*)0'J#i,)K
$4"+'%+Kt'



;F041"&'6(187$

G-%.7$H$I(0$09AJ()-4$

' ' ' ' ' 'gX46F,) ' ' '!%"5, ' ' '/"+D%1#"'
'
e%*;"46J ' ' ' ' ' ' ''''' '@ ' ' ':*#F)*+3'0)U"%+),3'%"5,D0)0'
e%*G)6G3"Q6J' ' ' ' ' ' ' ' ' ':*#J4J%,%+3'6#0%U)*'%"5,D0)0'
'
e%*G3"Q6J ' ' ' ' ' ' ' '`kQ' ' '`#+'%"2#*641<)'2#*'6(187'
'
/"0%*;"46J' ' ' ' ' ' ' '''''@' ' ':*#F)*+3'0)U"%+),3'%"5,D0)0'
'
'
'
'
'
'
$

rep1
rep1+ rep2+ rep3

sK*)0'J#i,)K0#"O+'
7))'4"#+()*'#")Kt'

sK*)0'J#i,)K7))'
4"#+()*'#")Kt'

sKJ#i,)K7))'
4"#+()*'#")Kt'

sK*)0'J#i,)K
$4"+'%+Kt'



;F041"&'6(187$

G-%.7$H$I(0$09AJ()-4$

' ' ' ' ' 'gX46F,) ' ' '!%"5, ' ' '/"+D%1#"'
'
e%*;"46J ' ' ' ' ' ' ''''' '@ ' ' ':*#F)*+3'0)U"%+),3'%"5,D0)0'
e%*d)2G3"Q6J ' ' ' ' ' ' ' ' ' ':*#J4J%,%+3'F*#F)*+3'%"5,D0)0'
'
e%*G3"Q6J ' ' ' ' ' ' ' '`kQ' ' '`#+'%"2#*641<)'2#*'6(187'
'
/"0%*;"46J' ' ' ' ' ' ' '''''@' ' ':*#F)*+3'0)U"%+),3'%"5,D0)0'
'

rep1
rep1+ rep2+ rep3

sK*)0'J#i,)K0#"O+'
7))'4"#+()*'#")Kt'

sK*)0'J#i,)K7))'
4"#+()*'#")Kt'

sKJ#i,)K7))'
4"#+()*'#")Kt'

sK*)0'J#i,)K
$4"+'%+Kt'

rep1 = pN '* m
m+ n

* pincl

rep2 = pN '* n
m+ n

*(1! pincl)* 1
s

rep3 = (1! pN ')* (1! pincl)* 1
s

=4+)&#*3'S'`O>'5(##7)'`O'$%+('6#0%U)*>'F*#F)*+3'%7'%"5,D0)0'

=4+)&#*3'S'`O>'5(##7)'`O'$%+(#D+'6#0%U)*>'F*#F)*+3'%7'"#+'
%"5,D0)0>'#Jh)5+'(47'F*#F)*+3'J3'5(4"5)'

=4+)&#*3'S'`A>'F*#F)*+3'%7'"#+'%"5,D0)0>'#Jh)5+'(47'F*#F)*+3'J3'
5(4"5)'

sJ#i,)t'

s*)0'J#i,)t'



gX46F,)'DF04+)7$

G+4*+'$%+('6N/$S'6(187$S'APmA>'6'S'@>'"'S'BPY>'7'S'@A ' ' ' ' ' ''
' ' ' ''

'

'
''

$

G-%.7$H$I(0$09AJ()-4$

?")'e%*;"46J'04+4'F#%"+.''' ' '6N/$'S'APlZ>'6(187$'S'APlZ'

?")'e%*d)2G3"Q6J'04+4'F#%"+.' ' '6N/$'S'APmY>'6(187$'S'APmC'

?")'e%*G3"Q6J'04+4'F#%"+.'' ' '6N/$'S'AP][>'6(187$'S'APmA'
'
?")'/"0%*;"46J'04+4'F#%"+.' ' '6N/$'S'APmA>'6(187$'S'APlZ'



9)4*")*'F4*46)+)*7$

G-%.7$H$I(0$09AJ()-4$

o*))'6#0),'F4*46)+)*7.'
J'4"0'1'V(#$'#N)"'`O'F(*47)7'%"5,D0)'6#0%U)*7'<7P'J)%"&'"#D"j#",3W$
'
6S@>'"SBPY'V2*#6'=T/9egG'5#*FD7')7164+)'0#")'J3':)4*,'\'9%08'BAAYW'
'
'

"#D"'

"#D"n6#0%U)*'

`O'D7)7'"'

6'



9)4*")*'F4*46)+)*7$

G-%.7$H$I(0$09AJ()-4$

o*))'6#0),'F4*46)+)*7.'
0'V(#$'64"3'74,%)"+'F*#F)*1)7'+()*)'4*)'r'0)+)*6%")7'(#$'7D7F%5%#D7'4'
5#%"5%0)"5)'%+'%7'%2'+()'*)2)*)"+'(47'+()'6)"1#")0'F*#F)*+3W'
$
/2'+()*)'4*)'#",3'4'2)$'74,%)"+'F*#F)*1)7>'%+'643'"#+'J)'+(4+'7D*F*%7%"&P'
T#$)<)*>'%2'+()*)'4*)'64"3'74,%)"+'F*#F)*1)7>'%+'J)5#6)7'6#*)'7D7F%5%#D7'
+(4+'+()'*)2)*)"+'hD7+'(4FF)"7'+#'(4<)'+()'6)"1#")0'F*#F)*+3P$
'
=(%,0'643'#",3'J)'4$4*)'#2'4'2)$'74,%)"+'F*#F)*1)7'#*'643'5#"7%0)*'4,,'
-"#$"'F*#F)*1)7'V~'#2'40h)51<)7'-"#$"'J3'@l'6#"+(7'v']Y'VL45Q*+(D*'=e/.'e4,)'
\'o)"7#"'@YYlWP':)4*,'\'L%7'VBA@CW')XF,#*)0'4'*4"&)'2*#6'B'+#']YP'
'
d)7D,+7'*)F#*+)0'()*)'2#*'0S@AP'



g<4,D41"&',)4*")*7$
:*)<%#D7'%"<)71&41#"7'(4<)'2#5D7)0'#"'(#$'+#',)4*"'+()'+4*&)+'-"#$,)0&)P'
' ' ' ' ' ' '6N/$F$6(187$P$Q2RRR'

'
G%"5)'$)'(4<)'J)(4<%#*4,'04+4'2*#6'@[j6#"+(j#,07>'$)'54"'4,7#'477)77'(#$'

$),,'4',)4*")*'&)")*4+)7'+()'+4*&)+'J)(4<%#*'V6A-'W'#2',##-%"&'4+'+()'246%,%4*'
J#i,)'$%+('(%&()*'F*#J4J%,%+3'$()"'()4*%"&'4"'4"4F(#*%5'"1-'Di)*4"5)P'

'

G-%.7$H$I(0$09AJ()-4$

_47),%")'F*#J4J%,%+3.'AP]mY'
'
Q0hD7+)0'F*#J4J%,%+3.'APm[Z'



H4*&)+'J)(4<%#*.'6A-'$

G-%.7$H$I(0$09AJ()-4$

'Q''

0)+'' 6#0''

='

:*#' )"<'

?'

''d'

'%''

6'

#j6'

''

''

'''''S'#J7)*<)0'
'''''S',4+)"+'

`#',#"&)*'#J7)*<)0'r'
6D7+'J)'%"2)**)0' s9##-'r'4'*)0'J#i,)P'e#'3#D'7))'4"#+()*'"1-Mt'



H4*&)+'J)(4<%#*.'6A-'$

G-%.7$H$I(0$09AJ()-4$

'Q''

0)+'' 6#0''

='

:*#' )"<'

?'

''d'

'%''

6'

#j6'

''

''

'''''S'#J7)*<)0'
'''''S',4+)"+'

pbeh = p(O =O-M | R =  another one, Pro = one, env = <NP, m=yes, o-m=yes)

     = p(O =O-M, R =  another one, Pro = one, env = <NP, m=yes, o-m=yes)
p(R =  another one, Pro = one, env = <NP, m=yes, o-m=yes)

     =
p(O =O-M, R =  another one, Pro = one, env = <NP, m=yes, o-m=yes)

A,det,mod,C,i
!

p(R =  another one, Pro = one, env = <NP, m=yes, o-m=yes)
O,A,det,mod,C,i
!

?jL'S''

s9##-'r'4'*)0'J#i,)P'e#'3#D'7))'4"#+()*'"1-Mt'



H4*&)+'J)(4<%#*.'6A-'$

G-%.7$H$I(0$09AJ()-4$

rep1 f + rep2 f + rep3 f
rep1 f + rep1n+ rep2 f + rep2n+ rep3 f + rep3n

Q"3'#D+5#6)'$()*)',)4*")*',##-7'4+'V246%,%4*W'*)0'J#i,)'

6A-''S'

G-%.7$H$I(0$09AJ()-4$

rep2 f = pN '* n
m+ n

*(1! pincl)*b

rep3 f = (1! pN ')* (1! pincl)*b

=4+)&#*3'S'`O>'4"+)5)0)"+'S'sJ#i,)t>'J47),%")'246%,%4*%+3'F*)2)*)"5)'

=4+)&#*3'S'`A>'4"+)5)0)"+'S'sJ#i,)t>'J47),%")'246%,%4*%+3'F*)2)*)"5)'

rep1 f = pN '* m
m+ n

* pincl *a =4+)&#*3'S'`O>'4"+)5)0)"+'S's*)0'J#i,)t>'40hD7+)0'246%,%4*%+3'F*)2)*)"5)'

A'S'J47),%")'F*)2)*)"5)'2#*',##-%"&'4+'246%,%4*'J#i,)'S'AP]mY'
%$F$40hD7+)0'F*)2)*)"5)'2#*',##-%"&'4+'246%,%4*'J#i,)'$()"'4"+)5)0)"+'%7's*)0'J#i,)t'S'APm[Z$



H4*&)+'J)(4<%#*.'6A-'$

G-%.7$H$I(0$09AJ()-4$

rep1 f + rep2 f + rep3 f
rep1 f + rep1n+ rep2 f + rep2n+ rep3 f + rep3n

Q"3'#D+5#6)'$()*)',)4*")*',##-7'4+'V246%,%4*W'*)0'J#i,)'

n'Q00%1#"4,'#D+5#6)7'$()*)',)4*")*',##-7'4+'#+()*'V"#<),W'J#i,)'

FJ)('S'

rep2n = pN '* n
m+ n

*(1! pincl)*(1! b) =4+)&#*3'S'`O>'4"+)5)0)"+'S'sJ#i,)t>'J47),%")'"#<),+3'F*)2)*)"5)'

rep3n = (1! pN ')* (1! pincl)*(1! b) =4+)&#*3'S'`A>'4"+)5)0)"+'S'sJ#i,)t>'J47),%")'"#<),+3'F*)2)*)"5)'

rep1n = pN '* m
m+ n

* pincl *(1! a) =4+)&#*3'S'`O>'4"+)5)0)"+'S's*)0'J#i,)t>'40hD7+)0'"#<),+3'F*)2)*)"5)'

A'S'J47),%")'F*)2)*)"5)'2#*',##-%"&'4+'246%,%4*'J#i,)'S'AP]mY'
%$F$40hD7+)0'F*)2)*)"5)'2#*',##-%"&'4+'246%,%4*'J#i,)'$()"'4"+)5)0)"+'%7's*)0'J#i,)t'S'APm[Z$



=#"+)X+j7F)5%U5'*)F*)7)"+41#".'6.-6SA-'$

';"0)*,3%"&'-"#$,)0&)'5()5-.'
'E()"'+()'+4*&)+'J)(4<%#*'%7'&)")*4+)0>'%7'%+'J)%"&'
&)")*4+)0'J)54D7)'+()',)4*")*'(47'+()'+4*&)+'
-"#$,)0&)'*)F*)7)"+41#"'%"'+(%7'5#"+)X+M'

'
'
$ G-%.7$H$I(0$09AJ()-4$

'Q''

0)+'' 6#0''

='

:*#' )"<'

?'

''d'

'%''

6'

#j6'

''

''

'''''S'#J7)*<)0'
'''''S',4+)"+'

s9##-'r'4'*)0'J#i,)P'e#'3#D'7))'4"#+()*'"1-Mt'
Q'S's*)0'J#i,)t'



=#"+)X+j7F)5%U5'*)F*)7)"+41#".'6.-6SA-'$

G-%.7$H$I(0$09AJ()-4$

'Q''

0)+'' 6#0''

='

:*#' )"<'

?'

''d'

'%''

6'

#j6'

''

''

'''''S'#J7)*<)0'
'''''S',4+)"+'

prep|beh = p(A = red bottle, i = yes, det = no, mod = yes,C = N ' |
                 R =  another one, Pro = one, env = <NP, m=yes, o-m=yes,O =O-M)

     = p(A = red bottle, i = yes, det = no, mod = yes,C = N ',R =  another one, Pro = one, env = <NP, m=yes, o-m=yes,O =O-M)
p(R =  another one, Pro = one, env = <NP, m=yes, o-m=yes,O =O-M)

     = p(A = red bottle, i = yes, det = no, mod = yes,C = N ',R =  another one, Pro = one, env = <NP, m=yes, o-m=yes,O =O-M)
p(R =  another one, Pro = one, env = <NP, m=yes, o-m=yes,O =O-M)

A,i,det,mod,C
!

?jL'S''

s9##-'r'4'*)0'J#i,)P'e#'3#D'7))'4"#+()*'"1-Mt'
Q'S's*)0'J#i,)t'



=#"+)X+j7F)5%U5'*)F*)7)"+41#".'6.-6SA-'$

G-%.7$H$I(0$09AJ()-4$

6.-6SA-''S'
rep1 f

rep1 f + rep2 f + rep3 f

H()'#D+5#6)'$()*)'+()',##-'+#'+()'*)0'J#i,)'%7'J)54D7)'+()',)4*")*'(47'+()'+4*&)+'
*)F*)7)"+41#"'VQSs*)0'J#i,)tW'4"0',##-7'4+'+()'246%,%4*'#Jh)5+P'

rep1 f = pN '* m
m+ n

* pincl *a =4+)&#*3'S'`O>'4"+)5)0)"+'S's*)0'J#i,)t>'40hD7+)0'246%,%4*%+3'F*)2)*)"5)'

A'S'J47),%")'F*)2)*)"5)'2#*',##-%"&'4+'246%,%4*'J#i,)'S'AP]mY'
%$F$40hD7+)0'F*)2)*)"5)'2#*',##-%"&'4+'246%,%4*'J#i,)'$()"'4"+)5)0)"+'%7's*)0'J#i,)t'S'APm[Z$



=#"+)X+j7F)5%U5'*)F*)7)"+41#".'6.-6SA-'$

G-%.7$H$I(0$09AJ()-4$

6.-6SA-''S'
rep1 f

rep1 f + rep2 f + rep3 f

H()'#D+5#6)'$()*)'+()',##-'+#'+()'*)0'J#i,)'%7'J)54D7)'+()',)4*")*'(47'+()'+4*&)+'
*)F*)7)"+41#"'VQSs*)0'J#i,)tW'4"0',##-7'4+'+()'246%,%4*'J#i,)P'

rep2 f = pN '* n
m+ n

*(1! pincl)*b

rep3 f = (1! pN ')* (1! pincl)*b

=4+)&#*3'S'`O>'4"+)5)0)"+'S'sJ#i,)t>'J47),%")'246%,%4*%+3'F*)2)*)"5)'

=4+)&#*3'S'`A>'4"+)5)0)"+'S'sJ#i,)t>'J47),%")'246%,%4*%+3'F*)2)*)"5)'

A'S'J47),%")'F*)2)*)"5)'2#*',##-%"&'4+'246%,%4*'J#i,)'S'AP]mY'
%$F$40hD7+)0'F*)2)*)"5)'2#*',##-%"&'4+'246%,%4*'J#i,)'$()"'4"+)5)0)"+'%7's*)0'J#i,)t'S'APm[Z$

n'Q00%1#"4,'#D+5#6)7'$()*)',)4*")*',##-7'4+'246%,%4*'J#i,)P'



9)4*")*'*)7D,+7.'G+*4+)&3'5#6F4*%7#"$
Q<)*4&)7'#<)*'@AAA'7%6D,41#"7>'0F@A>'7+4"04*0'0)<%41#"7'%"'F4*)"+()7)7P'

G-%.7$H$I(0$09AJ()-4$

G2*H"'6(&L&=B& G2*@21%0*05& G2*M4& L!"52*N*-&

6N/$

6(187$

6A-'$

6.-6SA-'$

`#+).'H4*&)+'6A-''S'APm[Z>'4,,'#+()*'+4*&)+'6'S'@PAAA'



9)4*")*'*)7D,+7.'G+*4+)&3'5#6F4*%7#"$
Q<)*4&)7'#<)*'@AAA'7%6D,41#"7>'0F@A>'7+4"04*0'0)<%41#"7'%"'F4*)"+()7)7P'

T#$'0#)7'4',)4*")*'$(#'#",3',##-7'4+'0%*)5+'D"46J%&D#D7')<%0)"5)'24*)M'
'
G%"5)'+()'%"FD+'04+4'%"5,D0)'"#'e%*;"46J'04+4>'4"0'+(#7)'4*)'+()'#",3'04+4'+()'
e%*;"46J',)4*")*',)4*"7'2*#6>'%+',)4*"7'"#+(%"&P''
'

G-%.7$H$I(0$09AJ()-4$

G2*H"'6(& G2*H"'6(&L&=B& G2*@21%0*05& G2*M4& L!"52*N*-&

6N/$ APmAA'VxAPA@W'

6(187$ APmAA'VxAPA@W'

6A-'$

6.-6SA-'$

`#+).'H4*&)+'6A-''S'APm[Z>'4,,'#+()*'+4*&)+'6'S'@PAAA'



9)4*")*'*)7D,+7.'G+*4+)&3'5#6F4*%7#"$

/+'%7'4+'5(4"5)'2#*'(4<%"&'+()'+4*&)+'73"+4515'4"0'*)2)*)"14,'-"#$,)0&)'")5)774*3'
+#'5(##7)'+()'5#**)5+'4"+)5)0)"+P''
'
/+'0#)7'"#+'&)")*4+)'+()'#J7)*<)0'+#00,)*',##-%"&'F*)2)*)"5)>'4"0'%+'%7'D",%-),3'+#'
(4<)'+()'+4*&)+'*)F*)7)"+41#"'%2'%+',##-7'4+'+()'246%,%4*'J#i,)P'

G-%.7$H$I(0$09AJ()-4$
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