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J3(8-.-)'" ,+" ':$&" -5'%(" *-'-8',%" 1$':,2'" +,%-8(&'" '-8:)$\2-" -5'-)*&" ':-" ()'$8$6('$,)" :,%$R,)" '," %-'2%)" ("
6-%+,%.()8-",+"!Z[/":,1-;-%"&'$33"U["$&"3,&'="0)"&288-&&$,)"':-"+,%-8(&'$)9".-(&2%-"$&"(**-*"',"':-"8,)'%,33-%="
?:-" &$.23('$,)&" $)*$8('-*" ':('" L,3'" S$)'-%&" ,2'6-%+,%.-*" ':-" CDD" $)" '-%.&" ,+" *-3(7" $)" 3$)-" 1$':" -(%3$-%"
+$)*$)9&",+"':-",++3$)-"&$.23('$,)&="L,3'"S$)'-%&"9$;-&"("&$9)$+$8()'" $.6%,;-.-)'",+"U["*2%$)9"6-(4":,2%&"()*"
%-'2%)&"':-"6-%+,%.()8-"',"UX["$.6%,;-.-)'"$)"%-&6-8'"',"(8'2('-*"8,)'%,3="?:-"B-&'"6,&$'$,)"1(&"+,2)*"('"fX"
.-'%-&" +%,." ':-" &',6" 3$)-="L,3'"S$)'-%&"*,-&")," %-&23'" $)" $)8%-(&-*" 6-%+,%.()8-" *2%$)9" ,++" 6-(4":,2%&" ()*"
&:,23*"B-"3-+'",++="

<-;-3,6.-)'" ,+" ':-" J3(',,)" .,*-3" $)*$8('-*" ':('" (" 9%-('" *-(3" ,+" $)+,%.('$,)" ,)" ':-" '%(++$8" &'('-" 8()" B-"
-5'%(8'-*" +%,." ':-" 63(',,)" 8:(%(8'-%$&'$8&=" ?:-" &$9)(3&" 9$;-" $)&$9:'" ,)" ':-" ;(%7$)9" *-.()*" ,+" ':-" 26&'%-(."
8,)+3$8'$)9"3$)4&"':('"+--*"':-"*,1)&'%-(."3$)4="?:-&-"&$9)(3&"(3&,"&:,1"("%-82%%$)9"6%,+$3-"1$':"6%-8-*$)9"*(7&"
&$.$3(%"',"(99%-9('-*"*-.()*"+,%-8(&'$)9="#,%"':$&"&6-8$+$8"$)'-%&-8'$,)"$'"1(&"8,)832*-*"':('"*2%$)9"':-")$9:'"
FUXaXX:" g" XcaXX:G" ':-" *-.()*" $&" &2++$8$-)'37" 3,1" ':('" )," +,%-8(&'" &:,23*" B-" *,)-N" 63(8-.-)'" ,+" (" +(%(1(7"
*-'-8',%"&:,23*"B-"&2++$8$-)'"',"()'$8$6('-"$)*$;$*2(3"(%%$;(3&="<2%$)9"6-(4":,2%&"FXcaXX:"g"!XaXX:G"*,1)&'%-(."
(%%$;(3&"&:,23*"B-"+,%-8(&'-*"1$':"':-"L,3'"S$)'-%&".-':,*"()*"(99%-9('-*"+,%-8(&'$)9="?:-"%-(&,)"+,%"':$&"$&"
':('" ':-" *-.()*" ,)" (33" 26&'%-(." 8,)+3$8'$)9" &'%-(.&" $&" &," :$9:" ':('" ':-%-" $&" )," )--*" '," +,%-8(&'" ':-" 9(6&"
B-'1--)"63(',,)&="#%,."!XaXX:"',"UXaXX:" ':-"'%(++$8" &'('-" $&"&:(6-*"B7"("*,.$)()'".($)"&'%-(."':('" &:,1&"
63(',,)&"1$':",88(&$,)(3"(66-(%()8-",+"&$*-"&'%-(.&="C+'-%"!caXX:"':-"*-.()*",)"&$*-"&'%-(.&"$&"&,"3,1"':('"
(3.,&'" ,)37" ':-" .($)" &'%-(." $&" ;$&$B3-=" C" +$3'-%" 1(&" *-;-3,6-*" ':('" 8()" %-.,;-" ':-" 3$''3-" *-.()*" ,)" &$*-"
&'%-(.&" '," 2)8,;-%" ':-" .($)" &'%-(./" (+'-%" !caXX:" ':-" *-;-3,6-*" 63(',,)" .,*-3" $&" 8(6(B3-" ,+" +,%-8(&'$)9"
63(',,)"(%%$;(3&="?:-"'$.-"1$)*,1"B-'1--)"!XaXX:"()*"!caXX:"6%,;-*"*$++$823'"B-8(2&-"':-".($)"&'%-(."$&"&'$33"
*,.$)()'"1$':"8,)&$*-%(B3-"*-.()*",)",)-",%"'1,"&$*-"&'%-(.&="?:-"6%-&-)8-",+"':-&-"&$*-"&'%-(.".(4-"':-"
&$9)(3" .,%-" -%%('$8=" ?:-" *-;-3,6-*" +$3'-%" 8()" 2)8,;-%" ':-" .($)" &'%-(." $)" 6%-&-)8-" ,+" ':,&-" &$*-" &'%-(.&/"
:,1-;-%"':-"+$3'-%"$&"&'$33"&2B",6'$.(3"()*"':-%-+,%-",2'3$-%&"%-.($)"$)"':-"&$9)(3"':('".(4-"+,%-8(&'$)9"*$++$823'="

0)" %-'%,&6-8'" (".$&'(4-"1(&" $*-)'$+$-*" $)" ':-" $.63-.-)'('$,)" ,+" ':-".,*-3" +,%" ':-" '$.-"1$)*,1" !XaXX:" ',"
!caXX:="?:-".,*-3"$&"'2)-*"',"+,%-8(&'"':-"*,.$)()'"&'%-(.="L,1-;-%"$+";-:$83-&"+%,."&$*-"&'%-(.&"(66-(%"$)"
':-"%-(3"&$9)(3"':-)"':-"+,%-8(&'&"+,%"':-".($)"&'%-(."(%-"8,)&-\2-)'37"B(&-*",)"':-"&$*-"&'%-(.&"$)&'-(*",+"
':-".($)"&'%-(.N"':$&"1$33"%-&23'"$)"(882.23('$)9"+(3&-"+,%-8(&'&=""

?:-".-':,*",+" -5'%(8'$)9" 63(',,)" 8:(%(8'-%$&'$8&" &:,1&"6%,.$&-" +,%" +2'2%-"2&-=" 0'" $&" %-8,..-)*-*" ':('" ':-"
.,*-3" $&" +2%':-%" $.6%,;-*" '," $*-)'$+7" 63(',,)&" B(&-*" ,)" ':-$%" 26&'%-(." ,%$9$)" B-8(2&-" +,%-8(&'$)9" ("
*,1)&'%-(."&$9)(3"':('"$)832*-&"$)+,%.('$,)",)"(33""26&'%-(."8,)+3$8'$)9"&'%-(.&"6%,;-*"2)&('$&+(8',%7=""



]"
"

'1-,.%2.21*30(-.

"

#$92%-"!"?,'(3"O,',%$&-*";-:$83-&"$)"DT/"H,2%8-a"M-)'%(3"Q2%-(2",+"H'('$&'$8&"====================================================="!U"

#$92%-"U"P;,32'$,)"================================================================================================================================================="!d"

#$92%-"d"H7&'-.",;-%;$-1"====================================================================================================================================="!]"

#$92%-"]"<2'8:"&'()*(%*"+,%"$)*-5$)9"H$9)(3"9%,26&"F!"#$%&/"UXXhG"===================================================================="!]"

#$92%-"c"M,)'%,3"&7&'-."&8:-.('$8"FL-(*"i"O$%8:()*()$/"!ee]G"========================================================================"!c"

#$92%-"h"<-'-8',%"6,&$'$,)&"$)"1:$'-"====================================================================================================================="!h"

#$92%-"f"jC&7..-'%$8j"$)'-%&-8'$,)"======================================================================================================================="!h"

#$92%-"Z"<-'-%$,%('$,)",+"(&7..-'%$8"$)'-%&-8'$,)"==============================================================================================="!f"

#$92%-"e"H,+'1(%-"&-'26"========================================================================================================================================"!e"

#$92%-"!X">-(3"1,%3*"*('(&-'"================================================================================================================================"UX"

#$92%-"!!"`%,-)-"@%2$&1-9"()*"O(33-*$A4"$.6%-&&$,)"=========================================================================================="U!"

#$92%-"!U"L-3.,)*"()*"C&&-)"&$.23('$,)")-'1,%4"$)"J?b"b0HH0O"c=U"================================================================="UU"

#$92%-"!d"M,2)'%$-&"B7"8(%B,)"*$,5$*-"-.$&&$,)&"1,%3*".(6"F&,2%8-a"S$4$6-*$(G"=============================================="Ud"

#$92%-"!]"P8,),.$8"*%$;-%&"==================================================================================================================================="U]"

#$92%-"!c"O-5$8,"M$'7"&.,9"=================================================================================================================================="Uc"

#$92%-"!h"P56,)-)'$(3"*$&'%$B2'$,)"F3-+'G"()*"D,%.(3"*$&'%$B2'$,)"F%$9:'G"F<2$)4-%4-)/"UXXeG"============================="Uh"

#$92%-"!f"J3(',,)"*$&6-%&$,)"Fk$(,/"l()9/"i"T(./"UXX!G"======================================================================================"UZ"

#$92%-"!Z"<$++-%-)'"(%%$;(3"6%,+$3-&"*-6-)*$)9",)"&$9)(3"9%,26"FQ,))-&,)"-'"(3="UX!XG"======================================="dX"

#$92%-"!e"b$&2(3$&('$,)",+"L,3'"S$)'-%&"================================================================================================================="dd"

#$92%-"UX"`-)-%(3"C%'$+$8$(3"D-2%(3"D-'1,%4"F?(332%$"i">7R$)/"UXX]G"====================================================================="dh"

#$92%-"U!"H$9.,$*(3"+2)8'$,)"================================================================================================================================"dh"

#$92%-"UU"HbO"83(&&$+$8('$,)"FQ(&(4/"J(3/"i"J('%()(B$&/"UXXfG"=============================================================================="df"

#$92%-"Ud"J,$&&,)"*$&'%$B2'$,)"$)*$8('-&"2)6%-*$8'(B$3$'7",+"$)*$;$*2(3"(%%$;(3&"==================================================="]!"

#$92%-"U]"C99%-9('-*"*-.()*"+,%"O(33-*$A4"========================================================================================================"]U"

#$92%-"Uc"H8(''-%63,'"+,%"'%($)$)9"L,3'"S$)'-%&"6(%(.-'-%&"================================================================================="]c"

#$92%-"Uh"P%%,%"*$&'%$B2'$,)",+"'%($)$)9"&-'"==========================================================================================================="]h"

#$92%-"Uf"P%%,%":$&',9%(."+,%"CDD"'%($)$)9",)"O(33-*$A4"====================================================================================="]Z"



c"
"

#$92%-"UZ"L,3'"S$)'-%&"+,%-8(&'"+,%"':-"O(33-*$A4"================================================================================================"]e"

#$92%-"Ue"C%'$+$8$(3"D-2%(3")-'1,%4"+,%-8(&'"+,%"':-"O(33-*$A4"============================================================================="cX"

#$92%-"dX"I6&'%-(."&$9)(3"1$':"6(&&$)9"63(',,)&"================================================================================================="cU"

#$92%-"d!"J3(',,)"8:(%(8'-%$&'$8&"+,%-8(&'$)9"6%,8-&&"=========================================================================================="cd"

#$92%-"dU"J3(',,)"8:(%(8'-%$&'$8&"()*"8%$'$8(3":-(*1(7"========================================================================================"cd"

#$92%-"dd"@-7"6,&$'$,)&"========================================================================================================================================="c]"

#$92%-"d]"E%$9$)(3"()*"+$3'-%-*"&$9)(3"===================================================================================================================="cc"

#$92%-"dc"0);-%&-"J3(',,)"8:(%(8'-%$&'$8&"(39,%$':."============================================================================================="cc"

#$92%-"dh"J,&$'$,)",+"'&'(%'"======================================================================================================================================"ch"

#$92%-"df"J3(',,)"8:(%(8'-%$&'$8&"+,%"8%$'$8(3":-(*1(7"m"]"()*".$)$.2."J3(',,)";,32.-"m"U"============================"cf"

#$92%-"dZ"<$&'%$B2'$,)",+"0)'-%"63(',,)":-(*1(7"=================================================================================================="cf"

#$92%-"de"P563()('$,)",+",B&-%;-*"63(',,)"8:(%(8'-%$&'$8&"&$9)(3"========================================================================"cZ"

#$92%-"]X"I)8,;-%$)9"':-".($)"&'%-(."B7"26Y'2)$)9"':-"+$3'-%"============================================================================"ce"

#$92%-"]!"CM#"63,'&"+,%"63(',,)"8:(%(8'-%$&'$8&"1$':".$)="J3(',,)"&$R-"m"U"F3-+'"8,32.)G/"()*".$)="J3(',,)"&$R-"m]"
F%$9:'"8,32.)G"======================================================================================================================================================="hX"

#$92%-"]U"DC>5")-'1,%4"1$':")"m"c/"5"m"c"============================================================================================================="h!"

#$92%-"]d">-9%-&&$,)",+"0)'-%"63(',,)":-(*1(7"'%($)$)9"1$':"8%$'$8(3":-(*1(7"m"]/".$)$.2."J3(',,)"&$R-"m"U"="hU"

#$92%-"]]">-9%-&&$,)",+"0)'-%"63(',,)":-(*1(7"'%($)$)9"1$':"8%$'$8(3":-(*1(7"m"]/".$)$.2."J3(',,)"&$R-"m"]"="hd"

#$92%-"]c">-9%-&&$,)",+"J3(',,)"&$R-"'%($)$)9"1$':"8%$'$8(3":-(*1(7"m"]/".$)$.2."J3(',,)"&$R-"m"]"==================="hd"

#$92%-"]h">-9%-&&$,)",+"J3(',,)";,32.-"'%($)$)9"1$':"8%$'$8(3":-(*1(7"m"]/".$)$.2."J3(',,)"&$R-"m"]"============="h]"

#$92%-"]f"J3(',,)"8:(%(8'-%$&'$8"+,%-8(&'"-5(.63-"==============================================================================================="hc"

#$92%-"]Z"P;(32('$,)",+"J3(',,)"8:(%(8'-%$&'$8&"+,%"`%,-)-"@%2$&1-9"-(&'B,2)*"+,%-8(&'"=================================="hh"

#$92%-"]e"<-'-8',%"3,8('$,)"('"':-"`%,-)-"@%2$&1-9============================================================================================"hf"

#$92%-"cX"C99%-9('-*"*-.()*"('"`%,-)-"@%2$&1-9"-(&'B,2)*"==========================================================================="hZ"

#$92%-"c!"0)'-%"63(',,)":-(*1(7"+,%"26&'%-(."()*"*,1)&'%-(."3,8('$,)"=========================================================="he"

#$92%-"cU"M:()9-"$)"0J"+%,."26&'%-(."',"*,1)&'%-(."&$9)(3"8,.6-)&('-*"+,%"6:(&-"&:$+'"==============================="fX"

#$92%-"cd"J3(',,)"&$R-"+,%"26&'%-(."()*"*,1)&'%-(."3,8('$,)"==========================================================================="fX"

#$92%-"c]"M:()9-"$)"JH"+%,."26&'%-(."',"*,1)&'%-(."&$9)(3"8,.6-)&('-*"+,%"6:(&-"&:$+'"=============================="f!"

#$92%-"cc"J3(',,)";,32.-"+,%"26&'%-(."()*"*,1)&'%-(."&$9)(3"========================================================================="f!"

#$92%-"ch"M:()9-"$)"J3(',,)";,32.-"+,%"26&'%-(."()*"*,1)&'%-(."&$9)(3"========================================================"fU"



h"
"

#$92%-"cf"?:-"(99%-9('-*"+,%-8(&'"9$;-&"':-"(;-%(9-":-(*1(7",)"("&-8,)*"B7"&-8,)*"B(&$&"============================="f]"

#$92%-"cZ"<$++-%-)'"&$.23('$,)"&8-)(%$,&"=============================================================================================================="f]"

#$92%-"ce"H$.23('$,)"%-&23'&"+,%"L-3.,)*"*2%$)9"6-(4":,2%&"=============================================================================="fc"

#$92%-"hX"P5(.63-&",+",)3$)-"b0HH0O"+,%-8(&'"+,%"*-'-8',%"ZX]XhXc"==================================================================="fh"

#$92%-"h!"H$.23('$,)"%-&23'&"+,%"L-3.,)*"*2%$)9",++Y6-(4":,2%&"========================================================================="ff"

#$92%-"hU"L$9:"*-)&$'7"'%(++$8"================================================================================================================================"fZ"

#$92%-"hd"T,1"*-)&$'7"'%(++$8"================================================================================================================================="fe"

#$92%-"h]"0.6(8'",+"*-'-8',%"%-63(8-.-)'"+,%"(&7..-'%$8"$)'-%&-8'$,)"1$':"),"+,%-8(&'"=================================="fe"

#$92%-"hc"L,3'"S$)'-%&"6-%+,%.()8-"+,%"*-'-8',%"%-63(8-.-)'==========================================================================="ZX"

#$92%-"hh"b$&2(3$R('$,)",+"B,':"8,)+$92%('$,)&"====================================================================================================="Z!"

#$92%-"hf"I6&'%-(.";-%&2&"*,1)&'%-(."&$9)(3"===================================================================================================="Zc"

#$92%-"hZ"J,&$'$,)",+"C*(6'$;-"8,)'%,33-%"$)"&7&'-."F@('1$A4/"UXXZG"===================================================================="eX"

#$92%-"he"<$++-%-)'"&-(%8:"'%--&F@('1$A4/"UXXZG"==================================================================================================="eX"

#$92%-"fX"H-(%8:"(39,%$':.&"=================================================================================================================================="e!"

#$92%-"f!"H8:-.('$8"*$(9%(.",+"26&'%-(."()*"*,1)&'%-(."*-'-8',%"%-8,%*$)9&"=============================================="eU"

#$92%-"fU"k2-2$)9".,*-3"+,%"&('2%('-*"8,)*$'$,)&"B7"T$2"-'"(3="==========================================================================="ed"

#$92%-"fd"H:,%'8,.$)9",+";-%'$8(3"\2-2$)9".,*-3"()*"&:,841(;-".,*-3"B7"T$2"-'"(3="========================================"e]"

#$92%-"f]"0*-)'$+7$)9"8:(%(8'-%$&'$8"6,$)'&"+,%"&:,841(;-".,*-3"========================================================================"ec"

#$92%-"fc""0)'%,*28$)9"&6--*".-(&2%-.-)'&"$)"&:,841(;-".,*-3"======================================================================"ec"

#$92%-"fh"0*-(",%"(")-1"8,)'%,3"&8:-.-"==============================================================================================================="eh"

" "



f"
"

'1-,.%2.,!/'(-.

"

?(B3-"!">-&-(%8:"(66%,(8:"==================================================================================================================================="!Z"

?(B3-"U"C99%-9('-*"+,%-8(&'"6%,8-&&"===================================================================================================================="]d"

?(B3-"d"C%'$+$8$(3"D-2%(3"D-'1,%4"+,%-8(&'"6%,8-&&"=============================================================================================="]f"

?(B3-"]"?%(++$8"&'('-"()*"%-\2$%-*"&,32'$,)"==========================================================================================================="ce"

?(B3-"c"J3(',,)"8:(%(8'-%$&'$8&"6%,8-&&"================================================================================================================"h!"

?(B3-"h"P;(32('$,)"8%$'-%$("===================================================================================================================================="hc"

?(B3-"f"H$9)$+$8()8-"'-&'"+,%",)3$)-"&8-)(%$,&"*2%$)9"6-(4":,2%&"========================================================================="fh"

?(B3-"Z"H$9)$+$8()-"'-&'"+,%"&8-)(%$,&"*2%$)9",++"6-(4":,2%&"================================================================================"fZ"

?(B3-"e"H$9)$+$8()8-"'-&'"+,%"*-'-8',%"%-63(8-.-)'"1$':,2'"+,%-8(&'"=================================================================="fe"

"

" "



Z"
"

!//0(41!,1%$-.

"

LS"" " L,3'"S$)'-%&"

CDD"" " C%'$+$8$(3"D-2%(3"D-'1,%4&"

E<" " E%$9$)"<-&'$)('$,)"

H`" " H$9)(3"9%,26"

>OHP"" " >,,'"O-()"H\2(%-*"P%%,%"

OCP" " O-()"CB&,32'-"P%%,%"

OCJP" " O-()"CB&,32'-"J-%8-)'(9-"P%%,%" "

0J" " 0)'-%"63(',,)":-(*1(7"

JH" " J3(',,)"&$R-"

Jb" " J3(',,)";,32.-" "



e"
"

"%$,($,-.

C84),13-*9-.-)'&"================================================================================================================================================="!"

CB&'%(8'"==================================================================================================================================================================="U"

T$&'",+"#$92%-&"=========================================================================================================================================================="]"

T$&'",+"?(B3-&"==========================================================================================================================================================="f"

CBB%-;$('$,)&"=========================================================================================================================================================="Z"

M:(6'-%"!"0)'%,*28'$,)=========================================================================================================================================="!U"

?%(++$8"8,)'%,3"==================================================================================================================================================="!U"

H7&'-."*-+$)$'$,)"=============================================================================================================================================="!d"

J%,B3-."*-+$)$'$,)"============================================================================================================================================"!h"

>-&-(%8:"(66%,(8:"==========================================================================================================================================="!Z"

>-(3"1,%3*"*('(&-'"========================================================================================================================================"UX"

H$.23('$,)"-);$%,).-)'"==============================================================================================================================="U!"

M:(6'-%"U"H,8$(3"%-3-;()8-"===================================================================================================================================="Ud"

?%(++$8"9%,1':"==================================================================================================================================================="Ud"

P.$&&$,)"%-*28'$,)"==========================================================================================================================================="Ud"

#,&&$3"+2-3"%-*28'$,)"=========================================================================================================================================="U]"

C$%"6,332'$,)"======================================================================================================================================================"Uc"

M:(6'-%"d"T$'-%('2%-"&'2*7"===================================================================================================================================="Uh"

H'2*7",+";-:$83-"(%%$;(3&"===================================================================================================================================="Uh"

k2-2$)9".,*-3&"================================================================================================================================================"dX"

#,%-8(&'$)9"?-8:)$\2-&"===================================================================================================================================="d!"

H'%28'2%(3"+,%-8(&'$)9".-':,*&"===================================================================================================================="dU"

?$.-"&-%$-&".,*-3&"======================================================================================================================================="d]"

@(3.()"+$3'-%"================================================================================================================================================="dc"

C%'$+$8$(3")-2%(3")-'1,%4&"============================================================================================================================="dc"

H266,%'";-8',%".(8:$)-&n%-9%-&&$,)"FHbOnHb>G========================================================================================="df"

#2RR7"3,9$8"===================================================================================================================================================="dZ"

Q(7-&$()".-':,*&"========================================================================================================================================"dZ"



!X"
"

T$'-%('2%-"-;(32('$,)"========================================================================================================================================"de"

M:(6'-%"]"<('("()(37&$&"========================================================================================================================================="]!"

D,)Y"63(',,)"+,%-8(&'$)9"=================================================================================================================================="]!"

L,3'"S$)'-%&"+,%-8(&'$)9"6%,8-&&"================================================================================================================="]d"

L,3'"S$)'-%&"$)$'$3$(R('$,)"()*"'%($)$)9"========================================================================================================"]]"

C%'$+$8$(3"D-2%(3"D-'1,%4+,%-8(&'$)9"6%,8-&&"=============================================================================================="]h"

C%'$+$8$(3"D-2%(3"D-'1,%4"$)$'$3$(R('$,)"()*"'%($)$)9"====================================================================================="]f"

E++3$)-"&$.23('$,)"-5(.63-"=========================================================================================================================="]Z"

P;(32('$,)"====================================================================================================================================================="cX"

J3(',,)"+,%-8(&'$)9"==========================================================================================================================================="cU"

O,*-3"*-;-3,6.-)'"====================================================================================================================================="cd"

J3(',,)"8:(%(8'-%$&'$8&"()(37&$&===================================================================================================================="ch"

CDD"+,%-8(&'$)9"6%,8-&&"=============================================================================================================================="h!"

?%($)$)9"%-&23'&"============================================================================================================================================="hU"

E++3$)-"&$.23('$,)"-5(.63-"=========================================================================================================================="hc"

<,1)&'%-(."()(37&$&"==================================================================================================================================="hf"

P;(32('$,)"====================================================================================================================================================="fU"

<('("()(37&$&"-;(32('$,)"==================================================================================================================================="fd"

M:(6'-%"c"E)3$)-"&$.23('$,)"%-&23'&"======================================================================================================================"f]"

D,)Y63(',,)"+,%-8(&'$)9"==================================================================================================================================="f]"

C3'-%)('$;-"*-'-8',%"3,8('$,)&"=========================================================================================================================="fe"

M:(6'-%"h"M,)832&$,)"()*"%-8,..-)*('$,)&"======================================================================================================="Z!"

M,)832&$,)"========================================================================================================================================================"Z!"

0)*$;$*2(3"+,%-8(&'$)9"==================================================================================================================================="ZU"

J3(',,)"+,%-8(&'$)9"======================================================================================================================================"Z]"

>-8,..-)*('$,)&"============================================================================================================================================"Zf"

>-+-%-)8-&"============================================================================================================================================================"ZZ"

S-B&$'-&"==========================================================================================================================================================="Ze"

C66-)*$8-&"============================================================================================================================================================"eX"



!!"
"

C66-)*$5"C"O23'$YC9-)'"T,,4YC:-(*"?%(++$8YC*(6'$;-"M,)'%,3"H7&'-."==========================================================="eX"
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Autocorrelation plot for IP, critical headway = 4, minimum platoon = 2
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Autocorrelation plot for PS, critical headway = 4, minimum platoon = 2
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Autocorrelation plot for PV, critical headway = 4, minimum platoon = 2
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%This is the main process for running an offline Holt Winters simulation,
%the most important function in this script are initHW: initializes Holt
%Winters and updateHW: updates and makes a forecast for every second, the
%last section generates the necessary graphs for evaluation

clear all;

%online or offline simulation? (online = 1, offline = 0)-------------------
global online;
online = 0;

%Initialize HOLT WINTERS algorithm-----------------------------------------
initHW_test('/Users/alexanderkrstulovic/Documents/MATLAB/SimulationFunctions/Helmond/MES file',...
'act_noforec_assym_yest', 'act_noforec_assym_db_yest', 'act_noforec_assym_dbb_yest',  [18], 120)

%Load dataset--------------------------------------------------------------

load('det18 120 split.mat');
data.q  = q{1,2}.q(2:end);      %tuesday
data.t  = q{1,2}.t(2:end);

%Simulate forecast for dataset---------------------------------------------
for i = 1:1:length(data.q)-1;
        [Forecast] = updateHW_test(data.q(i),i, 18, 120, 1);
end

%Evaluation----------------------------------------------------------------
subplot(2,1,1)
plot(data.t,data.q);
hold all;
plot(data.t,Forecast_History{1,1});
legend('data','forecast');
plotDateStr(data.t, 60) ;
title('Holt Winters forecast for Malledijk')
ylabel('Amount of vehicles')
xlabel('Time')

subplot(2,1,2);
error = data.q - Forecast_History{1,1};
plot(data.t, error);
plotDateStr(data.t,60);
title('Holt Winters forecast error')
ylabel('Amount of Vehicles')
xlabel('Time')

linkaxes;

%Calculate RMSE------------------------------------------------------------
rmse = sqrt(mean(error.^2));
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function [ ] = initHW_test(folder, fileName_yest, fileName_db_yest,...
               fileName_dbb_yest, location, aggregation)
%This function initializes Holt Winters and can be called online or offline
%This function only needs to be called once
%Holt winters is initialized for each individual detector "j"

global online;
global S_dbb_yest;
locationMapping = [];

%Initialze Holt Winters for all the required detectors---------------------
for j = 1:length(location)

%load data depending on online or offline simulation-----------------------
if online == 1
    locationMapping = [locationMapping location{j}(1)];

    [data_dbb_yest.t data_dbb_yest.q] = readMESdata_test(folder,...
    fileName_dbb_yest, locationMapping(j));

    [data_db_yest.t data_db_yest.q] = readMESdata_test(folder,...
    fileName_db_yest, locationMapping(j));

    [data_yest.t data_yest.q] = readMESdata_test(folder,...
    fileName_yest, locationMapping(j));

    %Aggregate-------------------------------------------------------------
    if diff(data_yest.t(1:2)) ~= aggregation;
        [data_dbb_yest.t data_dbb_yest.q] = doQ_test(data_dbb_yest,aggregation);
        [data_db_yest.t data_db_yest.q] = doQ_test(data_db_yest,aggregation);
        [data_yest.t  data_yest.q] = doQ_test(data_yest, aggregation);

    end
else
    locationMapping = [locationMapping location(j)];
    load('det18 120 split.mat')

    data_dbb_yest.q  = q{1,2}.q(2:end)  % tuesday
    data_dbb_yest.t  = q{1,2}.t(2:end)
    data_db_yest.q  = q{1,3}.q(2:end)   % wednesday
    data_db_yest.t  = q{1,3}.t(2:end)
    data_yest.q     = q{1,4}.q(2:end)   % thursday
    data_yest.t     = q{1,4}.t(2:end)
end

%Offset data by arbitrary amount of 1000----------------------------------
data_yest.q = data_yest.q + 1000;
data_db_yest.q = data_db_yest.q + 1000;
data_dbb_yest.q = data_dbb_yest.q + 1000;

%Initialize Seasonality for two days back (S_dbb_yest)---------------------

for i = 1:length(data_db_yest.q);
    S_dbb_yest{j}(i) = double(data_db_yest.q(i)) / mean(data_db_yest.q);
end

%Optimize Parameters-------------------------------------------------------
% starting values for alpha, beta, gamma are set to 0.5



%Optimize Parameters-------------------------------------------------------
% starting values for alpha, beta, gamma are set to 0.5
% the parameters are optimized within the set 0 to 1

global x_hist;
global S_yest
x_hist = [];

[x fval] = fmincon(@(x) holtwintererror_test2(x, j, data_yest.q,...
           data_db_yest.q), [0.5,0.5,0.5],[],[],[],[],[0 0 0],[1 1 1]);

x_scat{j} = [x_hist]; %for scatterplot of search space

%Assign optimized parameters for future use--------------------------------
alpha{j} = x(1);
beta{j} = x(2);
gamma{j} = x(3);
Data_History{j} = [];
Vissum_History{j} = [];
Forecast_History{j} = [0];
Level{j} = [];
Trend{j} = [];
end

%Save all important parameters to a 'base' workspace-----------------------
assignin('base','locationMapping',locationMapping);
assignin('base','alpha',alpha);
assignin('base','beta',beta);
assignin('base','gamma',gamma);
assignin('base','S_yest',S_yest);
assignin('base','Data_History',Data_History);
assignin('base','Level',Level);
assignin('base','Trend',Trend);
assignin('base','headwayArrival',120);
assignin('base','Vissum_History', Vissum_History);
assignin('base','Forecast_History', Forecast_History);
assignin('base','x_scat', x_scat);

end
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function [MAE] = holtwintererror_test2(x,j, data_yest, data_db_yest)
%This function optimizes the parameters alpha, beta and gamma for Holt
%Winters. This is done by minimizing the Mean Absolute Error between the
%forecast and the validation set.
%This function is called in "initHW"

global S_dbb_yest
global S_yest
global x_hist;

% data in goede formaat zetten

[m n] = size(data_yest);
if m > n; data_yest = data_yest'; end;
[m n] = size(data_db_yest);
if m > n; data_db_yest = data_db_yest'; end;

% initialize Level (A), Trend (T), for first two timesteps for day before
% yesterday

A(1) = data_db_yest(1);
T(1) = 0.5;
Z(1) = data_db_yest(1);
Z(2) = data_db_yest(2);

k =1;
L = size(data_db_yest,2);

% initialize Seasonality for day before yesterday (S_db_yest)
for i= 2:L-1

   %Update Level (A), Trend (T), and Seasonality S_yest--------------------
   A(i)         = x(1) * (data_db_yest(i) / S_dbb_yest{j}(i)) +...
                  (1 - x(1)) * (A(i-1) + T(i-1));

   T(i)         = x(2) * ( A(i) - A(i-1)) + (1 - x(2)) * T(i-1);

   S_db_yest(i) = x(3) * ( data_db_yest(i) / A(i)) +...
                  (1 - x(3)) * S_dbb_yest{j}(i);

   %Forecast k steps ahead
   Z(i + 1)         =  (A(i) + k*T(i)) * S_dbb_yest{j}(i + 1);

end
S_db_yest(i + 1) = 1;

% initialize Level (A), Trend (T), for first two timesteps for yesterday

A(1) = data_yest(1);
T(1) = 0.5;
Z2(1) = data_yest(1);
Z2(2) = data_yest(2);

k =1;
L = size(data_yest,2);
% do forecast for yesterday using initialized Seasonality (S_db_yest)------
for i= 2:L-1



% do forecast for yesterday using initialized Seasonality (S_db_yest)------
for i= 2:L-1

   %Update Level (A), Trend (T), and Seasonality S_yest--------------------
   A(i)         = x(1) *(data_yest(i) / S_db_yest(i)) +...
                (1 - x(1)) * (A(i-1) + T(i-1));

   T(i)         = x(2)  *(A(i) - A(i-1)) + (1 - x(2))  * T(i-1);

   S_yest{j}(i) = x(3) *(data_yest(i) / A(i)) + (1 - x(3)) * S_db_yest(i);

   %Forecast k steps ahead
   Z2(i + 1) =  (A(i) + k*T(i)) * S_db_yest(i + 1);

end
S_yest{j}(i + 1) = 1;

%Calculate the objective function: the Mean Absolute Error (MAE)
MAE = mean(abs(Z2 - data_yest));

%Save the search space of the parameter optimization
x_hist = [x_hist; x];
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function [Forecast] = updateHW_test(lastDataPoint, time, location, aggregation, horizon)
%updateHW stores all t

global online;

%Identify detector---------------------------------------------------------
locationMapping = evalin('base','locationMapping');
j =  find(locationMapping == location);

%Add detection to database-------------------------------------------------
Data_History = evalin('base','Data_History');
Data_History{j} = [Data_History{j} lastDataPoint];
headwayArrival = evalin('base','headwayArrival');
Forecast = 0;

%Do a forecast when a aggregation point is reached-------------------------
if mod(length(Data_History{j}),120) == 0 && (isempty(Data_History{j})== 0);

    %Load necessary data
    S_yest = evalin('base','S_yest');
    alpha = evalin('base','alpha');
    beta = evalin('base','beta');
    gamma = evalin('base','gamma');
    A = evalin('base','Level');
    T = evalin('base','Trend');
    Vissum_History = evalin('base','Vissum_History');
    Forecast_History = evalin('base','Forecast_History');

    %Offset data by a '1000'
    lastDataPoint = lastDataPoint + 1000;

    %Starting time during the day
    i = time;

    if i == 0; i = 1; end;

    %Update Level (A), Trend (T), Seasonality (S)--------------------------

    if i == 1 || i == 2
        A_new{j} = lastDataPoint;
        T_new{j} = 0;
    else

        A_new{j} = alpha{j} *( lastDataPoint / S_yest{j}(i) ) + (1 - alpha{j}) * (A{j} + T{j});

        T_new{j} = beta{j}  *( A_new{j} - A{j}       ) + (1 - beta{j})  * T{j};

        %S_new = gamma *( data.q(i) / A)       + (1 - gamma) * S_yest;
        %alleen nodig bij online systeem waar meerdere dagen worden gesimuleerd

    end
    %Forecast------------------------------------------------------------
        Forecast =  (A_new{j} + horizon*T_new{j}) * S_yest{j}(i+1);
        Forecast = Forecast - 1000;
        Forecast_History{j} = [Forecast_History{j} Forecast]; % voor analyse

    %Save all important parameters to a 'base' workspace-----------------------
    assignin('base','Level',A_new);
    assignin('base','Trend',T_new);



    assignin('base','Trend',T_new);

    headwayArrival = aggregation / Forecast;
    assignin('base','Forecast', Forecast);
    assignin('base','headwayArrival',headwayArrival);

    assignin('base','Vissum_History', Vissum_History);
    assignin('base','Forecast_History', Forecast_History);

end
assignin('base','Data_History',Data_History);
end

Error using updateHW_test (line 8)
Not enough input arguments.
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%This is the main process for running an offline Artificial Neural Network simulation,
%the most important function in this script are initNAR: initializes the ANN
%and updateNAR: updates and makes a forecast for every second, the
%last section generates the necessary graphs for evaluation

clear all;

%online or offline simulation? (online = 1, offline = 0)-------------------
global online;
online = 0;

%Initialize Artificial Neural Networks algorithm-----------------------------------------
delay = 10;
neurons = 15;
aggregation = 120;

initNARx_test('/Users/alexanderkrstulovic/Documents/MATLAB/Simulation Functions/Helmond/MES file', 'act_noforec_assym_yest', 'act_noforec_assym_db_yest', [18], aggregation, neurons, delay)

%Load dataset--------------------------------------------------------------

load('det18 120 split.mat')
data.q  = q{1,2}.q(2:end);
data.t  = q{1,2}.t(2:end);

%Simulate forecast for dataset---------------------------------------------

for i = 1:1:length(data.q)-1;
    [Forecast] = updateNARx_test(data.q(i),i, 18, aggregation, delay);
end

%Evaluation----------------------------------------------------------------
subplot(2,1,1);
plot(data.t,Forecast_History{1,1});
plotDateStr(data.t, 60) ;
legend('data','forecast');
title('ANN forecast for Malledijk')
ylabel('Amount of vehicles')
xlabel('Time')

subplot(2,1,2);
error = Data_History{1,1} - Forecast_History{1,1}(1:end-1);
plot(data.t(1:end-1),error);
plotDateStr(data.t, 60) ;
title('ANN error for Malledijk')
ylabel('Amount of vehicles')
xlabel('Time')

linkaxes;

%Calculate RMSE------------------------------------------------------------
rmse = sqrt(mean(error.^2));

data_db_yest = 

    q: [719x1 double]

data_db_yest = 



function [] = initNARx_test(folder, fileName_yest, fileName_db_yest, location, aggregation, neurons, delay)
%NEURALNETWORK_1_DET Summary of this function goes here
%This function initializes The Artificial Neural Network and can be called online or offline
%This function only needs to be called once
%Holt winters is initialized for each individual detector "

global online;
locationMapping = [];

%Initialze ANN for all the required detectors---------------------

for j = 1:length(location)

%load data depending on online or offline simulation-----------------------
if online == 1
    %locationMapping = [locationMapping location{j}(1)];
    locationMapping = [locationMapping location(j)];

    [data_yest.t data_yest.q] = readMESdata_test(folder, fileName_yest, locationMapping(j));
    [data_db_yest.t data_db_yest.q] = readMESdata_test(folder, fileName_db_yest, locationMapping(j));

    %Aggregate
    if diff(data_yest.t(1:2)) ~= aggregation;
    [data_yest.t  data_yest.q] = doQ_test(data_yest, aggregation);
    [data_db_yest.t data_db_yest.q] = doQ_test(data_db_yest,aggregation);
    end
else
    locationMapping = [locationMapping location(j)];
    load('det18 120 split.mat')

     data_db_yest.q  = q{1,3}.q(2:end) % wednesday
     data_db_yest.t  = q{1,3}.t(2:end) % wednesday
     data_yest.q     = q{1,4}.q(2:end) % thursday
     data_yest.t     = q{1,4}.t(2:end) % thursday
end

%Put data in correct format
[m n] = size(data_db_yest.q);
if m > n; data_db_yest.q = data_db_yest.q'; end;
[m n] = size(data_db_yest.t);
if m > n; data_db_yest.t = data_db_yest.t'; end;
[m n] = size(data_yest.q);
if m > n; data_yest.q = data_yest.q';end;
[m n] = size(data_yest.t);
if m > n; data_yest.t = data_yest.t';end;

Yesterday{j} = [data_yest];
%Offset data by arbitrary amount of 1000----------------------------------
data_yest.q = data_yest.q + 1000;
data_db_yest.q = data_db_yest.q + 1000;

%Normalize data-----------------------------------------------------------
normalize{j} = [norm(data_db_yest.q)];
normalize{j} =1;
input_data = data_db_yest.q/normalize{j}; %independent exogenous variable
target_data = data_yest.q/normalize{j};

%The ANN requires the data in cell format if the data is a timeseries
input_data = (num2cell(input_data)); % static omdat tijd wel een rol speelt en



%The ANN requires the data in cell format if the data is a timeseries
input_data = (num2cell(input_data)); % static omdat tijd wel een rol speelt en
target_data = (num2cell(target_data));

% Network Creation---------------------------------------------------------

%net = CreateNarx(1:delay,1:delay,1,neurons)
net = narxnet(1:delay,1:delay,neurons);
net.layers{1}.transferFcn = 'logsig';
net.performFcn = 'mae';
%net.trainParam.showWindow = false;
%net.trainParam.showCommandLine = false;
%net.initFcn = 'initlay';
%net.layers{1}.initFcn = 'initwb';
%net.inputWeights{:,:}.initFcn = 'initzero';
%net.layerWeights{:,:}.initFcn =  'initzero';
%net.biases{:}.initFcn = 'initzero';
net = init(net);   %werkt dit wel goed?!?!
%mse

%Training the network-----------------------------------------------------
[Xs,Xi,Ai,Ts] = preparets(net,input_data,{},target_data);
net.divideParam.trainRatio = 70/100;
net.divideParam.valRatio = 15/100;
net.divideParam.testRatio = 15/100;
net = trainlm(net,Xs,Ts,Xi,Ai);

net_all{j} = [net];

Data_History{j} = [];
Vissum_History{j} = [];
Forecast_History{j} = [0];
headwayArrival{j} = [120];
end

%Save all important parameters to a 'base' workspace-----------------------
assignin('base','Pf', []);
assignin('base','Af', []);
assignin('base','wb', []);
assignin('base','net', net);
assignin('base','normalize',normalize);
assignin('base','Yesterday',Yesterday);

assignin('base','locationMapping',locationMapping);
assignin('base','Forecast_History',Forecast_History);
assignin('base','Data_History',Data_History);
assignin('base','Vissum_History',Vissum_History);
assignin('base','headwayArrival',headwayArrival);

Error using initNARx_test (line 12)
Not enough input arguments.
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function [Forecast] = updateNARx_test(lastDataPoint,time,location, aggregation, delay)
%NEURALNETWORK_1_DET Summary of this function goes here
%   Detailed explanation goes here

global online

%Identify detector---------------------------------------------------------
locationMapping = evalin('base','locationMapping');
j =  find(locationMapping == location);

%Add detection to database-------------------------------------------------
Data_History = evalin('base','Data_History');
Data_History{j} = [Data_History{j} lastDataPoint];
headwayArrival = evalin('base','headwayArrival');
wb = evalin('base','wb');
Forecast = 0;

%Do a forecast when a aggregation point is reached-------------------------

if mod(length(Data_History{j}),120) == 0 && (isempty(Data_History{j})== 0);

        normalize = evalin('base','normalize');
        Forecast_History = evalin('base','Forecast_History');

        %Start forecasting when there are enough input datapoints
        if length(Data_History{j}) > delay

            net = evalin('base','net');

            %Prepare data---------------------------------------------------------

            Yesterday = evalin('base','Yesterday');
            input_data = Yesterday{j};

            input_data = input_data.q + 1000;
            target_data = Data_History{j} + 1000;

            input_data = input_data/normalize{j};
            target_data = target_data/normalize{j};

            input_data = (num2cell(input_data));
            target_data = (num2cell(target_data));

            input_data = input_data(length(target_data)-delay+1:length(target_data)+1);
            target_data = [target_data(end-delay +1 :end) nan];
            %[Xs,Xi,Ai,Ts] = preparets(net,input_data,{},target_data);

            Xs = [input_data(end);target_data(end)];
            Xi = [input_data(1:end-1);target_data(1:end-1)];

            %Do ANN forecast-----------------------------------------------
            Forecast = net(Xs,Xi);

            Forecast = cell2mat(Forecast) - 1000;
            if Forecast < 0; Forecast = 0; end;

            %--------------------------------------------------------------------------



            %--------------------------------------------------------------------------

        end

        %Save all important parameters to a 'base' workspace-----------------------
        assignin('base','Forecast', Forecast);
        headwayArrival{j} = [aggregation / Forecast];
        Forecast_History{j} = [Forecast_History{j} Forecast];
        assignin('base','Forecast_History', Forecast_History);

end
assignin('base','headwayArrival',headwayArrival);
headwayArrival = headwayArrival{j};
assignin('base','Data_History',Data_History);
assignin('base','wb',wb);

Error using updateNARx_test (line 9)
Not enough input arguments.
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%function [RMSE] = doTestrun_platChar(neurons, input_delay,...
    feedback_delay, horizon, treshold, location)
%This is the main process for an offline platoon characteristic forecasting
%simulation. The main functions are initNARx which initializes and trains
%a Neural network for each platoon characteristic. The function doPlat_char
%is called every second to make a forecast. The last section evaluates the
%forecast and construct a topview plot of vehicle arrivals (plotFlat)

global online
global min_platoon_size;
online = 0;

%global parameters
 neurons = 10;
 input_delay = 5;
 feedback_delay = 5;
 horizon = 5;
 treshold = 4;
 location = 2;
 min_platoon_size = 2;

%Initialize Platoon characteristics algorithm------------------------------
initNARx_multistep_test(...
    '/Users/alexanderkrstulovic/Documents/MATLAB/341_equal',...
    'AssenNoord_adaptive_greenwave', 'AssenNoord_adaptive_greenwave',...
    location, neurons, input_delay, feedback_delay, treshold)

%Load dataset--------------------------------------------------------------
if online == 1
    [data.t data.q] = readMESdata_test(...
        '/Users/alexanderkrstulovic/Documents/MATLAB/245',...
        'AssenNoord_adaptive_greenwave11', location);
else
    uur = 13;
    duur = 1;
    load ('q_cam_1s_split.mat')
    %load ('q_det_1s_split.mat')
    data.q = q{1,5}.q(uur*3600+1:(uur+duur)*3600);
    data.t = q{1,5}.t(uur*3600+1:(uur+duur)*3600);
end

[m n] = size(data.q);
if m > n; data.q = data.q';end;
[m n] = size(data.t);
if m > n; data.t = data.t';end;

%Extract platoon characteristics for validation set
[q_trans_val headway_val] = Untangle_test(validation,nan, 0);
[platChar_val.IP platChar_val.PS platChar_val.PV platChar_val.t_A...
    t_B_val] = getPlatChar_test(headway_val, validation, nan, treshold);

%Simulate forecast for dataset---------------------------------------------
for i = 1:1:length(data.q)-500;
    disp(length(data.q)-i);
    [Forecast newForecast] = doPlatChar_test(data.q(i),data.t(i),...
        location, input_delay, feedback_delay, horizon, treshold);
end

Forecast_History = evalin('base','Forecast_History');



Forecast_History = evalin('base','Forecast_History');
platChar_History = evalin('base','platChar_History');

 Forecast_final.q = [];
 Forecast_final.t = [];
 for i = 2:length(Forecast_History{1})-1
     if i ~= 2;Forecast_final = checkDoubles(Forecast_final,...
             Forecast_History{1}(i,1)); end;
     Forecast_final.q = [Forecast_final.q Forecast_History{1}(i,1).q];
     Forecast_final.t = [Forecast_final.t Forecast_History{1}(i,1).t];
 end

 %Evaluation--------------------------------------------------------------
 [Forecast_final.t IX] = sort(Forecast_final.t);
 Forecast_final.q = Forecast_final.q(IX);
 Forecast_final.t = Forecast_final.t + (94/(24*3600));

 start = find(datenum_round_off(validation.t, 'second') ==...
     datenum_round_off(Forecast_final.t(1,1), 'second'));
 close = find(datenum_round_off(validation.t, 'second') ==...
     datenum_round_off(Forecast_final.t(1,end), 'second'));
 validation.t = validation.t(start-1:close+1);
 validation.q = validation.q(start-1:close+1);

 figure(1);
 % plot vehicle arrivals with a top view
 plotFlat_test(validation,10,0,10,1,1)
 plotFlat_test(Forecast_final,10,-1,10,1,0)

 % identify the correct, false and mis- forecasted vehicles
 [kpi1 kpi2 kpi3 sumKPI] = doKpi(validation, Forecast_final,2)

 plotFlat_test(kpi1,10,-2,10,1,0) % wel aanwezig wel geforecast
 plotFlat_test(kpi3,10,-3,10,1,0) % wel geforecast, niet aanwezig
 plotFlat_test(kpi2,10,-4,10,1,0) % wel aanwezig niet geforecast
 plotFlat_test(kpi2,10,-5,10,1,0) % wel aanwezig niet geforecast

[id id2] = ismember(platChar_val.t_A, platChar_History{1,1}.t_A);

 % plot the progression of the individual platoon characteristics
 figure(2);
 plot(platChar_val.t_A(id),platChar_val.IP(id));
 hold all;
 plot(platChar_History{1,1}.t_A(id2(id))',platChar_History{1,1}.IP(id2(id)));
 title('Evaluation of Inter Platoon Forecast (x = 5, n = 5)');
 legend('Validation signal','Forecasted signal');
 ylabel('Seconds');
 %xlabel('Time');
 plotDateStr(platChar_val.t_A(id), 6);
  h = gca;
 rotateticklabel(h,20)

 figure(3);
 plot(platChar_val.t_A(id), platChar_val.PS(id));
 hold all;
 plot(platChar_History{1,1}.t_A(id2(id))',platChar_History{1,1}.PS(id2(id)));
 title('Evaluation of Platoon Size Forecast (x = 5, n = 5)');
 legend('Validation signal','Forecasted signal');
 ylabel('Seconds');



 legend('Validation signal','Forecasted signal');
 ylabel('Seconds');
 %xlabel('Time');
 plotDateStr(platChar_val.t_A(id), 6);
  h = gca;
 rotateticklabel(h,20)

 figure(4);
 plot(platChar_val.t_A(id),platChar_val.PV(id));
 hold all;
 plot(platChar_History{1,1}.t_A(id2(id)),platChar_History{1,1}.PV(id2(id)))
 title('Evaluation of Platoon Volume Forecast (x = 5, n= 5)');
 legend('Validation signal','Forecasted signal');
 ylabel('Seconds');
 %xlabel('Time');
 plotDateStr(platChar_val.t_A(id), 6);
  h = gca;
 rotateticklabel(h,20)

RMSE.IP = doRMSE(platChar_val.IP(id), platChar_History{1,1}.IP(id2(id)));
RMSE.PS = doRMSE(platChar_val.PS(id), platChar_History{1,1}.PS(id2(id)));
RMSE.PV = doRMSE(platChar_val.PV(id), platChar_History{1,1}.PV(id2(id)));

Error: File: /Users/alexanderkrstulovic/Documents/MATLAB/Simulation Functions/Test plat Char/doTestrun_platChar.m Line: 2 Column: 48
Unbalanced or unexpected parenthesis or bracket.
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function [] = initNARx__multistep_test(folder, fileName_yest,...
fileName_db_yest, location, neurons, input_delay, feedback_delay, treshold)
%This function initializes the platoon characteristic algorithm by
%extracting the extracting the characteristics from the data and
%consequently train a network.

% TODO
%
%
global online

locationMapping = [];
time = nan;

for j = 1:length(location)

    %All parameters will be saved according to its mapped location "j"
    if online == 0
    locationMapping = [locationMapping location(j)];        %for offline use
    else
    %locationMapping = [locationMapping location{j}(1)];    %for online use
    locationMapping = [locationMapping location(j)]
    end

    %Read in past data to use for network training

    load ('q_cam_1s_split.mat')
    %load ('q_det_1s_split.mat')
    uur = 1
    duur = 23;
    data_db_yest.q = q{1,3}.q(uur*3600+1:(uur+duur)*3600);
    data_db_yest.t = q{1,3}.t(uur*3600+1:(uur+duur)*3600);
    data_yest.q = q{1,4}.q(uur*3600+1:(uur+duur)*3600);
    data_yest.t = q{1,4}.t(uur*3600+1:(uur+duur)*3600);

%     data_yest.q = q_det{1,2}.q(uur*3600+1:(uur+duur)*3600);
%     data_yest.t = q_det{1,2}.t(uur*3600+1:(uur+duur)*3600);
%     data_yest.t = data_yest.t - (94/(24*3600));

    %put data in correct format
    [m n] = size(data_db_yest.q);
    if m > n; data_db_yest.q = data_db_yest.q'; end;
    [m n] = size(data_db_yest.t);
    if m > n; data_db_yest.t = data_db_yest.t'; end;
    [m n] = size(data_yest.q);
    if m > n; data_yest.q = data_yest.q';end;
    [m n] = size(data_yest.t);
    if m > n; data_yest.t = data_yest.t';end;

    %filter signal
    [input] = cutSingles_test(data_db_yest,time, treshold);
    [target] = cutSingles_test(data_yest,time, treshold);

    %extract the headway from the original signal mapped to time
    [q_trans_input headway_input] = Untangle_test(input,time, 0);
    [q_trans_target headway_target] = Untangle_test(target,time, 0);

    %from headway signal extract the platoon characteristcs



    %from headway signal extract the platoon characteristcs

    [interplatoon_input platoonsize_input platoonvolume_input...
        t_A_input t_B_input] = getPlatChar_test(headway_input,...
        input,time, treshold);
    [interplatoon_target platoonsize_target platoonvolume_target...
        t_A_target t_B_target] = getPlatChar_test(headway_target,...
        target,time, treshold);

    %train each characteristic separately
   for i=1:3
        display([length(location)-j 3-i]);

        if i == 1;
        input_data =  interplatoon_input;
        target_data = interplatoon_target;
        end;
        if i == 2;
        input_data = platoonsize_input;
        target_data = platoonsize_target;
        end
        if i == 3;
        input_data = platoonvolume_input;
        target_data = platoonvolume_target;
        end

        Yesterday{j}{i} = target_data;

        %make input & target equal in size
        k = min([length(input_data), length(target_data)]);
        input_data = input_data(end-k+1:end);
        target_data = target_data(end-k+1:end);
        %plot([input_data' target_data'])

        %normalize data
        normalize{j}{i} = [norm(input_data)];
        normalize{j}{i} = 1;
        input_data = input_data/normalize{j}{i}; %independent exogenous variable
        target_data = target_data/normalize{j}{i};

        %convert data to cell format for so-called 'dynamic' training (see Matlab.com);
        input_data= (num2cell(input_data)); % static omdat tijd wel een rol speelt en
        target_data = (num2cell(target_data));

        %network Creation

        net = narxnet(1:input_delay,1:feedback_delay, neurons);
        net.layers{1}.transferFcn = 'logsig';
        %net.trainParam.showWindow = false;
        %net.trainParam.showCommandLine = false;
        %net.initFcn = 'initlay';
        %net.layers{1}.initFcn = 'initwb';
        %net.inputWeights{:,:}.initFcn = 'initzero';
        %net.layerWeights{:,:}.initFcn =  'initzero';
        %net.biases{:}.initFcn = 'initzero';
        net = init(net);   %werkt dit wel goed?!?!
        %mse

        %Training the network



        %Training the network

        [Xs,Xi,Ai,Ts] = preparets(net,input_data,{},target_data);
        net.divideParam.trainRatio = 70/100;
        net.divideParam.valRatio = 15/100;
        net.divideParam.testRatio = 15/100;
        net = trainlm(net,Xs,Ts,Xi,Ai);

        %save weights and biases
        weights{j}{i} = getwb(net);
        assignin('base',['net_' mat2str(j) '_' mat2str(i)], net);
   end

%Save all important data
Data_History{j}.q = [];
Data_History{j}.t = [];
Vissim_History{j} = [];
Forecast_History{j} = [];
platChar_History{j}.t_A = [];
platChar_History{j}.IP = [];
platChar_History{j}.PS = [];
platChar_History{j}.PV = [];
headwayArrival{j} = [120];
old{j}=[99999; 999999; 999999];
end

assignin('base','old',old);
assignin('base','normalize',normalize);
assignin('base','Yesterday',Yesterday);

assignin('base','locationMapping',locationMapping);
assignin('base','Vissum_History',Vissim_History);
assignin('base','Forecast_History',Forecast_History);
assignin('base','platChar_History',platChar_History);
assignin('base','Data_History',Data_History);
assignin('base','headwayArrival',headwayArrival);

Error using initNARx_multistep_test (line 15)
Not enough input arguments.
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function [transformed_data1 transformed_data2] =...
    Untangle_test(original_data,time, level)
%this function untangles the original signal in a signal that displays the
%headway (transformed_data2) and the intensity(transformed_data1) both are
%mapped to the time the event occured.

%  TODO
%
%
global online;

try
    idx = find(original_data.q > level);
    firstentry = idx(1)-1;
    %lastentry = size(original_data.q,2) - idx(end);
    if online == 1
    lastentry = time - idx(end);
    else
    %lastentry = time - (idx(end)/(24*3600));
    lastentry = (time - original_data.t(idx(end)))*(24*3600);
    end
    delta = diff(idx) -1;
    transformed_data2.q =[firstentry delta lastentry];
    idx = [1 idx];
    transformed_data2.t = original_data.t(idx);

    %plot(transformed_data2.t,transformed_data2.y)

    idx2 = find(original_data.q <= level);
    transformed_data1.q = original_data.q;
    transformed_data1.t = original_data.t;
    transformed_data1.q(idx2)= [];
    transformed_data1.t(idx2) = [];

    %plot(transformed_data1.t,tranformed_data1.y)

catch
    transformed_data1 = nan;
    transformed_data2 = nan;
end

end

ans =

   NaN
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function   [target_data_sample] = cutSingles_test(target_data_sample,time,...
                treshold);
%This is the filter that removes vehicles based on their critical headway
%(treshold) and the minimum platoon size

global online
global min_platoon_size;

min_platoon_size = 2;

try
[q_trans_target headway_target] = Untangle_test(target_data_sample,time, 0);
id1 = find(headway_target.q > treshold);
catch
    target_data_sample = target_data_sample;
    return;
end

try
while any(diff(id1) <= min_platoon_size)

    id2 = find(diff(id1) <= min_platoon_size);

     if length(headway_target.t) - id1(end) < 5 &&...
            length(headway_target.t) - id1(end) ~= 0;

         endOfWindow = find(ismember(target_data_sample.t,...
            headway_target.t(id1(end)+1:end)));

         target_data_sample.q(endOfWindow) = 0;
     end

    %Use if time vector records date and time in 'datenum' (offline purposes)
    if online == 0;
    singles = headway_target.t(id1(id2)) +...
        ((headway_target.q(id1(id2))+1)/(24*3600));
    else
    %Use if time vector records time in seconds (online simulation purposes)
    singles = headway_target.t(id1(id2))' +...
        ((headway_target.q(id1(id2))))';
    end

    %OPTIONAL for verification purpose
%     subplot(2,1,1);
%     plot(target_data_sample.t,target_data_sample.q);
%     hold all;
%     stem(singles,ones(length(singles)));
%     plotDateStr(target_data_sample.t,600);

    id4 = [];
    for i = 1:length(singles)
        id3 = find(target_data_sample.t <= (singles(i)));
        id4 = [id4 id3(end)];
    end

    %remove singles
    target_data_sample.q([id4 (id4 -1) (id4 + 1)]) = 0;



    target_data_sample.q([id4 (id4 -1) (id4 + 1)]) = 0;

    %OPTIONAL for verification purposes
%     subplot(2,1,2);
%     plot(target_data_sample.t,target_data_sample.q);
%     plotDateStr(target_data_sample.t,600);
%     linkaxes;

    [q_trans_target headway_target] =...
        Untangle_test(target_data_sample,time, 0);
    id1 = find(headway_target.q > treshold);
end
catch
    target_data_sample = nan;
    return;
end

if isempty(diff(id1)) == 1; target_data_sample = target_data_sample; end;

Error using cutSingles_test (line 16)
Not enough input arguments.
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function [interplatoon platoonlength platoonvolume t_A t_B] = getPlatChar_test(headway_input, input, time, treshold)
%This function extract the platoon characteristics from the signal that
%depicted the headway. t_A corresponds to t_Start in the paper and t_B to
%t_end.
%TODO
%
%
%
%
global online
%OPTIONAL for verification purposes only
% edges = 1:1:max(headway_input.q);
% [n] = histc(headway_input.q, edges);
% bar(edges, n);

try

    idx = find(headway_input.q > treshold);

    t_B = headway_input.t(idx);
    newPlatoonHasArrived = 1;

    if online == 0
    t_A = t_B + headway_input.q(idx)./(24*3600) + 1/(24*3600);   %For offline use
    %if time  <= t_A(end)+ 1/(24*3600); t_A(end) = [];newPlatoonHasArrived = 0; end;
    else
    t_A = t_B + headway_input.q(idx) + 1;               %For online use
    %if time == t_A(end) - 1; t_A(end) = []; newPlatoonHasArrived = 0; end;
    end;
    t_A = t_A(1:end-1);

    %OPTIONAL for verification purposes only
%        plot(input.t,input.q)
%        hold all;
%        stem(t_B(2:end),ones(length(t_B(2:end))));
%        hold all;
%        stem(t_A,ones(length(t_A)));

    if online == 0
    %For offline use
     interplatoon = diff(t_A)*(24*3600);
     platoonlength = (t_B(2:end) - t_A)*(24*3600);
     platoonvolume = doVolume_test(input, t_A, t_B(2:end));

    else
     interplatoon = diff(t_A);
     platoonlength = (t_B(2:end) - t_A);
     platoonvolume = doVolume_test(input, t_A, t_B(2:end));

    end

    %OPTIONAL for verification purposes only
%        figure(2);
%        plot(interplatoon);
%        figure(3);
%        plot(platoonlength);
%        figure(4);
%        plot(platoonvolume);



catch
    interplatoon = nan;
    platoonlength = nan;
    platoonvolume = nan;
    t_A = nan;
    t_B = nan;
end

end

ans =

   NaN
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function [Forecast newForecast] = doPlatChar_test(lastDataPoint, time, location, input_delay, feedback_delay, horizon, treshold);

%TODO
% mismatch in de tijd van input en target signaal
%
%
%
%

newForecast = 0;
locationMapping = evalin('base','locationMapping');
j =  find(locationMapping == location);

Data_History = evalin('base','Data_History');
Forecast_History = evalin('base','Forecast_History');
platChar_History = evalin('base','platChar_History');

Data_History{j}.q = [Data_History{j}.q lastDataPoint];
Data_History{j}.t = [Data_History{j}.t time];

headwayArrival = evalin('base','headwayArrival');
Forecast.q = 0;
Forecast.t = time;

target_sample = Data_History{j};

%put data in correct format
[m n] = size(target_sample);
if m > n; target_sample = target_sample'; end;

%cut out single arrivals that can distort platoon forecasting
[target_sample] = cutSingles_test(target_sample,time, treshold);

%extract from the original signal headway signal mapped to time
[q_trans_target headway_target] = Untangle_test(target_sample,time, 0);

%from headway signal extract the platoon characteristcs
[interplatoon platoonsize platoonvolume t_A t_B] =...
    getPlatChar_test(headway_target, target_sample,time, treshold);

if length(interplatoon) > input_delay && (isempty(Data_History{j})== 0);

    normalize = evalin('base','normalize');
    %weights = evalin('base', 'weights');
    Yesterday = evalin('base','Yesterday');

    for i = 1:3

        %select the right input and target sample to train weights
        if i == 1;
        target_sample = interplatoon;
        input_sample = Yesterday{j}{1}(length(target_sample)-...
            input_delay+1:length(target_sample) + horizon);
        end;
        if i == 2;



        end;
        if i == 2;
        target_sample = platoonsize;
        input_sample = Yesterday{j}{2}(length(target_sample)-...
            input_delay+1:length(target_sample) + horizon);
        end
        if i == 3;
        target_sample = platoonvolume;
        input_sample = Yesterday{j}{3}(length(target_sample)-...
            input_delay+1:length(target_sample) + horizon);
        end

        net = evalin('base',['net_' mat2str(j) '_' mat2str(i)]);

        %Update & Forecast-------------------------------------------------

        input_sample = input_sample/normalize{j}{i};
        target_sample = target_sample/normalize{j}{i};

        target_sample = [target_sample(end-input_delay +1 :end) nan(1,horizon)];

        input_sample = (num2cell(input_sample));
        target_sample = (num2cell(target_sample));

            netc = closeloop(net);
            [Xs,Xi,Ai,Ts] = preparets(netc,input_sample,{},target_sample);
            Forecast = netc(Xs,Xi,Ai);

            Forecast = cell2mat(Forecast);
            Forecast(Forecast < 0) = 0;

            if i == 1; interplatoon_pred = round(Forecast); end;
            if i == 2; platoonsize_pred = round(Forecast); end;
            if i == 3; platoonvolume_pred = round(Forecast); end;

        %end
    end

    old = evalin('base','old');
    if any(interplatoon_pred ~= old{j}(1,:))==1 && any(platoonsize_pred ~=....
            old{j}(2,:))==1 && any(platoonvolume_pred ~= old{j}(3,:))==1;
            newForecast = 1;
    end;
    old{j} = [interplatoon_pred; platoonsize_pred; platoonvolume_pred];
    assignin('base','old', old);

    % construct forecast back to an overall forecast on second by second
    % basis
    [Forecast] = getPlatChar_i_test(interplatoon_pred, platoonsize_pred,...
        platoonvolume_pred, t_A(end));

    %for evaluation purpose
    if newForecast == 1;
    platChar_History{j}.t_A = [platChar_History{j}.t_A; t_A(end)];
    platChar_History{j}.IP = [platChar_History{j}.IP; interplatoon_pred];
    platChar_History{j}.PS = [platChar_History{j}.PS; platoonsize_pred];
    platChar_History{j}.PV = [platChar_History{j}.PV; platoonvolume_pred];
    end;

    % remove all forecast greater than horizon and smaller than t_now



    % remove all forecast greater than horizon and smaller than t_now
    removePast = find(Forecast.t <= time);
    if isempty(removePast); removePast = 1;end;
    removeFuture = find(Forecast.t >= time + 120);
    if isempty(removeFuture);
        Forecast.q = Forecast.q(removePast(end):end);
        Forecast.t = Forecast.t(removePast(end):end);
    else
    Forecast.q = Forecast.q(removePast(end):removeFuture(1));
    Forecast.t = Forecast.t(removePast(end):removeFuture(1));
    end;

    if length(Forecast.q) > 1;
    if newForecast == 1; Forecast_History{j} = [Forecast_History{j}; Forecast];end;
    end;
end

assignin('base','Forecast', Forecast);
%headwayArrival{j} = diff(Forecast);
%assignin('base','headwayArrival',headwayArrival);
%headwayArrival = headwayArrival{j};

%Forecast_History{j} = [Forecast_History{j} Forecast];
assignin('base','Forecast_History', Forecast_History);
assignin('base','platChar_History', platChar_History);

assignin('base','Data_History',Data_History);

Error using evalin
Undefined function or variable 'locationMapping'.

Error in doPlatChar_test (line 12)
locationMapping = evalin('base','locationMapping');
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function [q_pred] = getPlatChar_i_test(interplatoon_pred,...
    platoonsize_pred, platoonvolume_pred, t_A);
%This function constructs an overall forecast on a second by second basis
%using the forecasts for IP, PS and PV and propogates the forecast based
%on the startpoint t_A of the last completed platoon.

% TODO
%
%   - unirnd vervangen voor exponentiele verdeling
%
%   - altijd zelfde verdeling gebruiken?
global online;

q_pred.q = [];
q_pred.t = [];
offset = 0;

for i=2:length(interplatoon_pred);
    interplatoon_pred(i) = interplatoon_pred(i) + interplatoon_pred(i-1);
end
test = [];

for i = 1:length(interplatoon_pred);
hw = platoonsize_pred(i)/platoonvolume_pred(i);
hw_vector = 0;
for j = 1:platoonvolume_pred(i)
    hw_vector = [hw_vector hw_vector(end)+hw];
end
test{i} = [(interplatoon_pred(i) + hw_vector)];
end

for i=1:length(test);
    q_pred.t = [ q_pred.t test{i}];
end
q_pred.t = sort(q_pred.t);

edges = q_pred.t(1):1:q_pred.t(end);
q_pred.q = histc(q_pred.t,edges);

if online == 1
q_pred.t = t_A + ((edges + offset));
else
q_pred.t = t_A + ((edges./(24*3600) + offset));
end

Error using getPlatChar_i_test (line 18)
Not enough input arguments.
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function [kpi_1 kpi_2 kpi_3 sumKPI] = doKpi(validation,prediction, treshold);
%This function identifies the vehicles that were predicted correct, false
%or were not forecasted at all. The treshold value (in seconds) indicates
%the bandwith that accepts forecast that not were not perfect on target
%TODO
% -
% -
% -
% -

global online
idx3 = [];
idx4 = [];

idx1 = find(validation.q ~= 0);
idx2 = find(prediction.q ~= 0);
sumKPI.v0 = length(idx1);

step =1;
if online ==0;
    prediction.t = datenum_round_off(prediction.t, 'second')
    validation.t = datenum_round_off(validation.t, 'second')
    treshold = treshold/(24*3600);
    step = step/(10 *24*3600);
end

for i = 0:step:treshold
   try
    [idx1_1a, idx1_1b] = ismember(validation.t(idx1),...
        [(prediction.t(idx2)-i) ]);

    idx2(idx1_1b(logical(idx1_1a))) = [];
    idx3    = [idx3 idx1(logical(idx1_1a))];
    [idx2_1a, idx2_1b] = ismember(validation.t(idx1),...
        [(prediction.t(idx2)+i) ]);

    try
    if i~=0; idx2(idx2_1b(logical(idx2_1a))) = [];end;

    idx3    = [idx3 idx1(logical(idx2_1a))];
    catch
        display('fout in KPI')
    end

    idx1(logical(idx1_1a)) = [];
    idx1(logical(idx2_1a)) = [];

   catch
       display('fout in KPI2')
   end
end
idx3 = sort(idx3);

kpi_1 = doStretch(idx3, validation); % correct forecast
kpi_2 = doStretch(idx1, validation); % not forecasted
kpi_3 = doStretch(idx2, prediction); % false forecast
sumKPI.v1 = length(idx3);
sumKPI.v2 = length(idx1);
sumKPI.v3 = length(idx2);



sumKPI.v3 = length(idx2);

function out = doStretch(pointer, in)
% stukje code om alle tussenliggende seconden toe te voegen
%global online;

try
    if online == 0
        step =0.1/(24*3600);
    else
        step = 1
    end
    out.t = in.t(pointer(1))-step:step:in.t(pointer(end))+step;
    out.q = zeros(1,length(out.t));
    id = histc(in.t(pointer), out.t);
    while max(id) > 1
        id2 = find(id>1);
        id(id2 +1) = id(id2 +1) + 1;
        id(id2)= id(id2)-1;
    end
    id3 = find(id~= 0);
    out.q(id3) = in.q(pointer);
catch
    out = pointer;
end
end
end

Error using doKpi (line 15)
Not enough input arguments.
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function [] = plotFlat_test( data, tail, positionvector, width,Stretch,...
    doDatestr )
% This function plots vehicle arrivals with a top view
%
% TODO
% -
% -
% -
% -
global online;

if Stretch == 1; data = doStretch2(data); end

[m n] = size(data.q);
if m < n; data.q = data.q'; end;
[m n] = size(data.t);
if m < n; data.t = data.t'; end;

data.q = [data.q; zeros(tail,1)];
%xtraTime = 1:(data.t(2)-data.t(1)):tail;
if online == 1
xtraTime = (1:1:tail)/(10);
else
xtraTime = (1:1:tail)/(10*24*3600);
end
data.t = [data.t; xtraTime' + data.t(end)];

load ('colormap.mat')
signal = [];

% give the vehicles a dissipating color tail to be able to spot them
idx = find(data.q ~= 0);
tailMap = [data.q];
for i = 1:tail
    id_next = 0.8.^i * data.q(idx);
    tailMap(idx+ i) = tailMap(idx + i) + id_next;

end

        obj.signal     = [tailMap, tailMap, nan(size(tailMap))]';
        %obj.signal     = [tailMap]';
        obj.time       = [data.t, [data.t(2:end); data.t(end)]...
            nan(size(data.t))]';
        obj.signal     = obj.signal(:);
        obj.time       = obj.time(:);

        obj.signal(obj.signal > 3) = 3;
        obj.signal = round(obj.signal .*10);
        obj.signal(isnan(obj.signal)) = 1;
        obj.signal(obj.signal == 0) = 1;

        time = obj.time;
        signal = obj.signal;

        h     = patch(time,ones(size(time))*positionvector,'b',...
            'linewidth',width);

        set(h,'FaceVertexCdata',colormap(signal,:),'EdgeColor','interp')



        set(h,'FaceVertexCdata',colormap(signal,:),'EdgeColor','interp')
        if doDatestr == 1;plotDateStr(time,6000);end;
    %end

    h = [h(:)];
     hold on
%     plot(get(gca,'xlim'),repmat(max(positionvector),1,2)+5,'k')
%     plot(get(gca,'xlim'),repmat(min(positionvector),1,2)-5,'k')

end

function out = doStretch2(in)
% stukje code om alle tussenliggende seconden toe te voegen
global online
if online == 1
    step = 0.1
else
step =0.1/(24*3600);
end
out.t = in.t(1)-step:step:in.t(end)+step;
out.q = zeros(1,length(out.t));
id = histc(in.t, out.t);
while max(id) > 1
    id2 = find(id>1);
    id(id2 +1) = id(id2 +1) + 1;
    id(id2)= id(id2)-1;
end
id3 = find(id~= 0);
out.q(id3) = in.q;
end

Error using plotFlat_test (line 12)
Not enough input arguments.
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