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1.1.    

     S 

,     .   
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   ,     

   S.      

    ,   

  : 

«     R   ,    
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 .   ,  «     
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 ,      

 (a, b, c, d)        

   ,        

 .    ,  

      ,  

    ,  , . 

 ,   ,     

   –     

 .     

  « »      

,   ,     

     ,    – 

. 

  1 ё    -  

,    : 

 

. 1 

 ,     S    

  (  ): 

- S_main: «I need to work hard on my thesis» 

- S_sub: «,unless I want to get expelled» 
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 S_main,   ,   : 

- NP: «I» 

- VP: «need to work hard on my thesis» 

– ,      : NP – 

  ( ) ,  VP –  . 

 ,       S 

,     .  
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«         S,   

       » (2) 

       

  ё        – 
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      ,    

    (    
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 . 

 

. 2     . 3    . 4 
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1.4. К     

      

  ,       

 ,   ,    ,  , 

   ,      

     ,   , ,  

   . .       

     ,  

     ,     

.        

,       

    ,   

      ,  

         

  . 

        , 

       

    Natural Language Toolkit.  ё  

 ,        , 

      ,    

   .  ,   

  ,  , 

 ,  Penn Discourse Treebank (PDTB). 

Penn Discourse Treebank (PDTB)  ,   

 .     ,  

 Wall Street Journal corpus,     . 

   ё    (1989-1992 )   

     (POS) 4 .   
                                           

4 https://www.ling.upenn.edu/courses/Fall_2003/ling001/penn_treebank_pos.html 



 24 
 

   , PDTB  , 

  ,      

,      ,  

    .   

   . 

          

          . 

  ,     , 

  5: 

1)      ,   

   ,       

(   )  ; 

2)      ,  

     

,        

    (   AltLex); 

3)       ,   

    ,       

  (  EntRel); 

4)      ,      

   (NoRel). 

      PDTB : 

 -      ,   

  ; 

-       ,  

        

      . 

                                           

5 https://catalog.ldc.upenn.edu/LDC2008T05 
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 ,   AltLex-    
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-     ,    

; 
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  PDTB       
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 2.     

    Pennsylvania Treebank 

 

  a a a pa o  a  c p e o   c a c ec o o a a a,  

o  o a a  a opo  o pe e e  a  o e  e a , o op e 

co pae c  a a po a : pa  pe o e , pa  c o o op ,  

o o e op o o ec e ep pe a . a op a NLTK (Natural 

Language Toolkit) a pa a a  a o ee a , co ep a a  oc o e 

a op   a o a ec o  o pa o  e c a, e pe a  

c ec e o  epec po   pa o  c p cc  o , o a a a  

opo e  co ec oc   po  p o  c p e o   

cc e o a   pa o  c ec ec e  o .  

a  e p  cpe  c ec e  a op o o  o e   pe e  

a a  acc a , o e a , ac ep a , a o o o e . 

c p e  NLTK o o  oc ec  o   a o a ec o  

o pa o  e c a: o  pa e a ec o o a a a  o e a  o 

c a c ec o o a a a  o ec o  ce a .  NLTK e  e 

o o o o e c p e   a a a e c o , o  op c   a op , 

o o e pe a  a a  a o a ec o  o pa o  e c a a oc o e 

a o o o e . 

NLTK o o e  po o  c a c ec  a a  a oc o e 

op a  pa a . cc e o a e  pe oc a e c  o o oc  

ca  co a a  a e pa a  , o c  c poe  

c p e a , o a  c a c ec  pa op. pe  pec pco , 

pe oc a e  NLTK, p c c  e o o c p e   

o pa o  e c a, o  c ec e a e  e op co , o op e 

o o c o o a ,  o  c e,  a o o o e .  

a  e o o ca o e, c o o  o e o o a opa pa  

( pa a ) o o o ca  o o c e e  o e a o ec o e e 
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o c p  e o opo o ec ec e o o a. eop  e epa  

pa a  pacc a p ae   a  o e  o o  a op ce  pa a ec  

pa  pe o e , a pa a  a  op a oe o ca e o o, 

a  o pa o   pe o e  o   oc poe . pa a  

c o  pe pc e pa a (  po ). o  c a c ec o o 

a a a  NLTK o o e  pa o a  c ec o  a  pa a : 

o e c o-c o o  (CFG), epo oc o o e c o-c o o  

(PCFG), e c a o a   o e c o- a c . epo oc o 

o e c o-c o o o  pa a o  a a  a  pa a  

e oc pe c e o coc a , e a o  ep a o   

e ep a o  e e  p ca  « ec»,  epo oc . a  o 

o ca o e,  pe  pa o a  e o c a o  pa a o . 
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1.1. А       

  

       ,  

      Penn Discourse 

Treebank.        

 : 

 

«import nltk; #   Natural Language Toolkit 

trans = str.maketrans(".,#$:`'","1234567","1234567890-=|"); # , 

   ,     

    

Minimum_Repetitions_Required = 1; # ё   , 

     ,   

,       ( ) 

 

def AddTreeToDictionary(Tree, Dictionary): #   

 ,   2  «Tree»  «Dictionary» 

    TreeLabel = Tree.label().translate(trans); #   «trans»  

   «Tree» 

    if TreeLabel not in Dictionary: #   «    

ё   … 

        Dictionary[TreeLabel] = {}; # …      »  

ё     =  

 

    TreeBranches=(); # ё   … 

    for TreeBranch in Tree: # ...     «Tree» 

        if type(TreeBranch) is nltk.tree.Tree: #     

 («TreeBranch»).   nltk.tree.Tree ... 
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            TreeBranches = TreeBranches + 

(TreeBranch.label().translate(trans),); # ...    ,  

    (  trans) 

            AddTreeToDictionary(TreeBranch, Dictionary); #   

 ,    ,    

 ,   ,  TreeBranch = nltk.tree.Tree 

            else: #  ,      ,  

nltk.tree.Tree (   ,   string), ... 

            TreeBranches = TreeBranch; # ...      

 

             

    if TreeBranches not in Dictionary[TreeLabel]: #   

    ... 

        Dictionary[TreeLabel][TreeBranches] = 1; # ...    

    else: # ... 

        Dictionary[TreeLabel][TreeBranches] += 1; # ...   

   1 

 

def Rare(Tree, Dictionary): #   «Rare»   

«Tree»,   ,    ,  

,    «Minimum_Repetitions_Required» 

    TreeBranches=(); # ё   … 

    for TreeBranch in Tree: # ...     «Tree» 

        if type(TreeBranch) is nltk.tree.Tree: #     

 («TreeBranch»).   nltk.tree.Tree ... 

            TreeBranches = TreeBranches + 

(TreeBranch.label().translate(trans),); # ...    ,  

    (  trans) 

            if Rare(TreeBranch, Dictionary): # ,    

«TreeBranch»     «Rare» 
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                return True; # ,     

        else: # … 

            return False; # ,     

    if Dictionary[Tree.label().translate(trans)][TreeBranches] < 

Minimum_Repetitions_Required: #      

  ,    3 

        return True; # ,    –     

  

    else: # … 

        return False; # ,    –     

 

 

def main(): # ё    «main» 

    Dictionary = {}; # ё      =  

     

    Parsed_Sents = list(nltk.corpus.treebank.parsed_sents()); # ё  

 «Parsed_Sents»,       

 

    for Parsed_Sent in Parsed_Sents: #     

 … 

            AddTreeToDictionary(Parsed_Sent, Dictionary); # …  

 «AddTreeToDictionary» 

 

    if Minimum_Repetitions_Required > 1: #    

 > 1,       

 (  = 1,   ) 

        s = 0; #   ё       

        b = 0; #   ё  ,    
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        for Parsed_Sent in list(Parsed_Sents): #     

… 

            s+=1; #  «s»   1 

            if Rare(Parsed_Sent,Dictionary): #   «Rare»  

     

                b+=1; #  «b»   1 

                Parsed_Sents.remove(Parsed_Sent); #    

   

        print("before: %i" % s); #    

        print(" after: %i" % (s-b)); #    

        Dictionary = {}; #  ё      = 

… 

        for Parsed_Sent in Parsed_Sents: #    … 

            AddTreeToDictionary(Parsed_Sent, Dictionary); #  ё  , 

    ё   

 

#  ё   

    for DictionaryKey in Dictionary.keys(): 

        Sum = 0; 

        for SubDictionaryKey in Dictionary[DictionaryKey].keys(): 

            Sum += Dictionary[DictionaryKey][SubDictionaryKey]; 

        for SubDictionaryKey in Dictionary[DictionaryKey].keys(): 

            Dictionary[DictionaryKey][SubDictionaryKey] = 

float(Dictionary[DictionaryKey][SubDictionaryKey]) / Sum; 

 

#   « »   (   , 

   ) 

    f = open('PythonRawOutput.txt', 'w') 

    f.write(str(Dictionary)); 

    f.close(); 
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#      (   , 

   ) 

    f = open('PythonOutput.txt', 'w') 

    s = ''; 

    for DictionaryKey in Dictionary.keys(): 

        f.write(s); 

        s = DictionaryKey + ' ->'; 

        for SubDictionaryKey in Dictionary[DictionaryKey].keys(): 

            if type(SubDictionaryKey) is str: 

                s += ' ' + repr(SubDictionaryKey); 

                #s += ' [' + repr(Dictionary[DictionaryKey][SubDictionaryKey]) +'] 

|'; 

                #s += " [%.4f] |" % Dictionary[DictionaryKey][SubDictionaryKey]; 

            else: 

                for Element in SubDictionaryKey: 

                    s += ' ' + Element; 

            s += " [%.5f] |" % Dictionary[DictionaryKey][SubDictionaryKey]; 

        s = s[:-2] + '\n'; 

    s = s[:-1]; 

    f.write(s); 

    f.close();  

 

main() #   » 

 

   ,      

.   ё     . 
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1.2. А    ё   

   ,      

 ,    ,    

,     (   

  ,     

 ). 

       

  ё   ,    

 . 

     : 

 « »: CONJP -> ADJP CC ADJP [0.00726] | RB RB JJ 

[0.00435] | 66 RB 77 JJR [0.00145] | QP JJR [0.00145] | JJS JJ [0.00435] | VBN 

PP [0.00290] | RB RB JJ PP [0.00145] | JJ RB SBAR [0.00145] | CD NN 

[0.08273] | RB JJR IN [0.00145] | ADVP JJ [0.00581] | RB 66 JJ CC JJ 77 

[0.00145] | RB [0.00435] | ADJP 2 CC ADJP [0.00145] | JJ S [0.00726] | ADJP PP 

[0.01451] | JJR [0.01451] | RBR JJ [0.03193] | NP JJ [0.01451] | JJ SBAR 

[0.00290] | NN NN [0.00145] | CD JJ [0.00145] | JJ 2 JJ 2 JJ CC NN [0.00145] | 

VB JJR [0.00145] | CD NNS [0.00145] | NONE [0.00290] | NN CC NN [0.00145] 

| RB VBG [0.00290] | NPADV JJR [0.00435] | JJ NP [0.00145] | JJ 2 JJ CC JJ 

[0.00435] | JJ CC RB [0.00145] | DT [0.00145] | JJ VBN [0.00145] | JJ CC JJ 

[0.02612] | NPADV JJ [0.00145] | NNS PRN VBN [0.00145] | RB RB [0.00581] | 

NN JJ [0.00145] | JJS JJ S [0.00145] | JJ JJR [0.00145] | JJ RB [0.00145] | RBR 

[0.00145] | NNP 2 JJ [0.01161] | JJR PP [0.00145] | IN NN [0.00145] | JJR CC JJR 

[0.00290] | ADJP 2 ADJP 2 ADJP [0.00145] | RB JJ PPLOC [0.00145] | NNP 

NNP [0.00435] | JJ CC VBG [0.00145] | NNP JJ [0.00871] | JJ JJS [0.00145] | 

ADVPTMP VBN [0.00145] | JJ PRN [0.00145] | JJ 2 CC JJ [0.00145] | RB JJ CC 

JJ [0.00290] | ADJP 2 CC ADJP 2 [0.00145] | JJ PP [0.06241] | JJ NPTMP 

[0.03048] | 66 RB VBN [0.00145] | NNS CC NNS [0.00145] | JJR VBN [0.00145] 

| JJR JJ [0.00581] | NNP 2 NNP JJ [0.00145] | JJ [0.10160] | QP NN [0.01161] | 

RB DT [0.00290] | VBN CC JJ [0.00145] | NN RB SBAR [0.00145] | VBN 
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[0.00581] | NNP NNP 2 JJ [0.00145] | JJ PPTMP [0.00290] | NN [0.00290] | RB 

VBN PRT PP [0.00145] | ADVPTMP JJ [0.00290] | DT ADJP CC ADJP 

[0.00145] | 4 CD JJ [0.00145] | RB RB S [0.00145] | JJ JJ [0.01161] | QP NONE 

[0.08418] | 4 CD NONE [0.04064] | RBS VBN [0.00145] | RB JJ [0.11176] | RB JJ 

PP [0.01016] | VBN JJ [0.00145] | VBN PPCLR [0.00145] | 4 JJ NONE [0.01016] 

| RB RBR JJ [0.00290] | JJ CD NN [0.00145] | NP JJ PP [0.00145] | JJ PPLOC 

[0.00290] | RB JJR [0.03193] | ADVP VBN [0.00290] | RBS RB JJ [0.00145] | RB 

RB PP S [0.00145] | VBG CC VBG [0.00145] | JJ CC NNP [0.00145] | CD CD 

NN [0.01161] | 4 JJ [0.00145] | ADVP JJ PP [0.00145] | RBR JJ PP [0.00145] | 

ADVPTMP RB JJ [0.00145] | ADVP RB JJR [0.00145] | QP RB JJ [0.00145] | RB 

VBN [0.06096] | RBS JJ [0.02612] | 66 JJ 77 CC 66 JJ [0.00145] 

 

 « »: CONJP -> QP JJR [0.00145] | JJS JJ [0.00435] | VBN 

PP [0.00290] | CD NN [0.08273] | ADVP JJ [0.00581] | JJ S [0.00726] | ADJP PP 

[0.01451] | RBR JJ [0.03193] | NP JJ [0.01451] | JJ SBAR [0.00290] | NN NN 

[0.00145] | CD JJ [0.00145] | VB JJR [0.00145] | CD NNS [0.00145] | RB VBG 

[0.00290] | NPADV JJR [0.00435] | JJ NP [0.00145] | JJ VBN [0.00145] | NPADV 

JJ [0.00145] | RB RB [0.00581] | NN JJ [0.00145] | JJ JJR [0.00145] | JJ RB 

[0.00145] | NNP 2 JJ [0.01161] | JJR PP [0.00145] | IN NN [0.00145] | NNP NNP 

[0.00435] | NNP JJ [0.00871] | JJ JJS [0.00145] | ADVPTMP VBN [0.00145] | JJ 

PRN [0.00145] | JJ PP [0.06241] | JJ NPTMP [0.03048] | 66 RB VBN [0.00145] | 

JJR VBN [0.00145] | JJR JJ [0.00581] | QP NN [0.01161] | RB DT [0.00290] | JJ 

PPTMP [0.00290] | ADVPTMP JJ [0.00290] | 4 CD JJ [0.00145] | JJ JJ [0.01161] | 

RBS VBN [0.00145] | RB JJ [0.11176] | VBN JJ [0.00145] | VBN PPCLR 

[0.00145] | JJ PPLOC [0.00290] | RB JJR [0.03193] | ADVP VBN [0.00290] | 4 JJ 

[0.00145] | RB VBN [0.06096] | RBS JJ [0.02612] 

 

  ё   ё  : 

1) (=) -> (1-0) 

2) (PRP$) -> (PRP1) 
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3) ( : ) -> ( 1-1 ) *** and (: ->) 

4) ( -NONE- ) -> ( NONE ) *** and -NONE- -> 

5) ( , ) -> ( 1-2 ) *** and (, ->) 

6) ( `` ) -> ( 1-3 ) *** and (`` ->) 

7) ( '' ) -> ( 1-4 ) *** 2 single brackets *** and ('' ->) *** and 1 more 

8) ( -LRB- ) -> ( LRB ) *** and (-LRB- ->) 

9) ( -RRB- ) -> ( RRB ) *** and -RRB- -> 

10) ( . ) -> ( 1-5 ) *** and (. ->) 

11) ( WP$ ) -> ( WP1 ) *** and (WP$ ->) 

12) 6.891798759476223e-05 -> 0.00006891798759476223 

13) 4.2337002540220155e-05 -> 0.000042337002540220155 

14) 8.467400508044031e-05 -> 0.00008467400508044031 

15) 7.595321282090232e-05 -> 0.00007595321282090232 

16) ( $ ) -> ( 1-6 ) *** and $ -> 

17) ( # ) -> ( 1-7 ) *** and # -> 

18) ( ADVP|PRT ) -> ( ADVP-PRT ) *** and (ADVP|PRT ->) 

19) [0.\[0-9]+\] - decided to see if works without probabilities 

20) ***[0.[0-9]+\] and \[0.[0-9]+\] work equally? 

21) '([^']+)' - for all strings 

22) String data corrections:  

23) copied from P3:  

24) JJ -> 'and', 'a' - deleted 

25) IN -> 'a' - deleted 

26) NNP -> 'British' 

27) Implemented by mistake -> discarded: 

28) PP-TMP-2 -> IN NP [1.0] - duplicate string *** deleted the latter 

29) NP-SBJ-3 -> DT NNP CC NNP NNS [1.0] - partial duplicate (duplicates 

only this value) - deleted 

30) NP-SBJ-2 -> DT JJ NN [1.0] - partial duplicate (duplicates only this value) - 

deleted 
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31) PP-TMP-3 -> IN NP [1.0] - duplicate string - deleted 

32) ADJP-PRD-1 -> JJR [0.6666666666666666] | RB VBN 

[0.3333333333333333] 

33) ADJP-PRD-1 -> VBN [1.0] 

34) *** deleted the latter (checked with the context, there's a rule)  

35) VBD ADJP-PRD-1 - both are 2-3 verb forms -> seems unlkely that they 

stand together in a sentence WITHOUT an intermediate) 

36) SBAR-ADV-3 -> IN S [1.0] - partial duplicate - deleted 

37) ADVP-DIR-4 -> RB NP PP [1.0] - duplicate string - deleted 

38) PP-LOC-2 -> IN NP [1.0] - duplicate string - deleted 

39) PP-TMP-1 -> IN NP [1.0] - DS - deleted 

40) ADVP-3 -> RB NP [1.0] - DS - deleted 

41) VP-2 -> VBN NP PP-CLR [1.0] 

42) VP-2 -> VBN NP [0.3333333333333333] | VP 1-1 VP 1-1 VP 

[0.3333333333333333] | VBG NP [0.3333333333333333] 

43) *** 1st rule is possible, added to the original string 

44) Result: VP-2 -> VBN NP PP-CLR [0.25] | VBN NP [0.25] | VP 1-1 VP 1-1 

VP [0.25] | VBG NP [0.25] 

45) NP-2 -> 1-6 CD NONE [0.5] | QP NONE [0.5] - DS - deleted 

46) NP-3 -> NNP [0.3333333333333333] | NNP NNPS [0.6666666666666666] 

- DS - deleted 

47) NP-SBJ-1 -> PRP1 CD CD NN NN [0.3333333333333333] | NP PP 

[0.3333333333333333] | DT NN [0.3333333333333333] - has to be added, 1st is 

missing, but possible, bgger string has 94 com's + 1 = 95 -> probability is 1\95 

48) *** NP-SBJ-1 -> PRP1 CD CD NN NN is missing from the 2nd longer rule 

49) *** probabilities in the 2nd rule does not sum to 1 

50) *** added NP-SBJ-1 -> PRP1 CD CD NN NN to the 2nd rule, corrected 

probabilities 

51) RESULT: [0.0105263157894736842] AND 1st entry is 

[0.0009737098344695282] to add up to 1 
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52) NP-TMP-2 -> JJ JJ NN [1.0] - DS - deleted 

53) PP-3 -> IN NP-LGS [1.0] - DS - deleted 

54) PP-CLR-2 -> TO NP [0.5] | IN NP [0.5] - left this one, as TO= participle 'to', 

and IN = prepositions, both combine well enough to have 0.5 value 

55) PP-CLR-2 -> TO NP [0.3333333333333333] | IN NP 

[0.6666666666666666] 

56) *** just because think it's right :) 

57) NO S -> NP-SBJ-1 VP 1-5 RULE!!!! - discovered a defect in the original 

script  
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- NPSBJ: «American presidents» 

- VP: «hold the most powerful office and a unique place at the center 

of national and world events» 
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«American»  «presidents».  
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З  

       oc o  

e  c a c ca a c o o a  o o  a a  c  

coc a . 

 o e a o   o e  ce oc a e e a a : 

 a a  c a c ec  a e e  o co  e c o , oc  a 

a o e Natural Language Toolkit 

  co a e o a   a o a ec o o e e  a   

c a c ec  a e e o o o ca e c o  

  a a  e ё o  a a   eё o a  

  ec o a e o o a o  a a  a o o o  o e 

  o e a a o  a a o a o o c e a  a a  o e  

e a o  

o o e a a e   a  cc e o a  a   ce  

 a o   o e  o oc  c a c ec o o a a a: ac e e  

co e e c o a e a a , o e e o o e  

c e o   o e  o ee o o o  o a  o c o o o a  

a o e o e a , a a e e e e a ce a  a oo a  a a  

a o a ec o  o a o  e c a  e o e a  c  c e a  

NLTK.  
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.       3914, 

  1604. 

«S -> NPSBJ PPTMP VP 1 [0.00097] | CC 2 PP 2 NPSBJ VP 1 77 [0.00032] 

| NPSBJ 2 PP 2 VP [0.00032] | NPSBJ VP 5 [0.00064] | SBARTMP 2 NPSBJ VP 

1 [0.00225] | CC SBARTMP 2 NPSBJ VP 1 [0.00064] | S 2 S 1 [0.00032] | NPSBJ 

PPTMP VP [0.00032] | ADVPTMP NPSBJ VP 1 [0.00129] | PP NPSBJ VP 1 

[0.00064] | ADVP 2 NPSBJ VP [0.00064] | NPSBJ NPTMP VP [0.00064] | NPSBJ 

PRN VP 1 77 [0.00064] | PPTMP 2 ADVP 2 NPSBJ VP 1 [0.00032] | CC PPTMP 

2 NPSBJ VP 1 [0.00032] | S 2 NPSBJ VP 1 [0.00032] | NPSBJ 66 NPPRD 77 

[0.00032] | 66 S 2 CC S 1 77 [0.00032] | S 5 S 1 77 [0.00032] | S 2 CC S 1 77 

[0.00032] | STPC 2 NPSBJ VP 1 [0.01320] | SNOMSBJ VP [0.00161] | NPSBJ PP 

VP [0.00032] | ADVP 2 NPSBJ VP 1 77 [0.00032] | CC NPSBJ VP 1 [0.01675] | 

PPLOC 2 NPSBJ VP 1 77 [0.00064] | NPSBJ NPTMP VP 1 [0.00032] | ADVP 

PRN NPSBJ VP 1 [0.00064] | SBARTMP 2 NPSBJ ADVP VP 1 [0.00032] | 

NPSBJ VP 1 [0.26216] | ADVP NPSBJ VP [0.00032] | 66 NPSBJ 77 VP [0.00032] 

| NPSBJ 2 VP 1 [0.00032] | PP 2 NPSBJ VP 1 [0.01385] | PPTMP 2 NPSBJ VP 

[0.00097] | NPSBJ 2 PPTMP 2 VP [0.00064] | PP 2 SBARADV 2 NPSBJ VP 1 

[0.00032] | SPRP 2 NPSBJ VP 1 [0.00064] | SBARTMP 2 NPSBJ VP [0.00032] | 

SBARADV 2 NPSBJ VP [0.00097] | PPLOC 2 ADVP 2 NPSBJ VP 1 [0.00032] | 

PPTMP NPSBJ VP [0.00129] | NPSBJ ADVPTMP VP [0.00483] | PPLOC 2 PP 2 

NPSBJ VP 1 [0.00032] | PPTMP 2 NPSBJ ADVP VP 1 [0.00032] | NPSBJ ADVP 

VP [0.00451] | ADJPTMP 2 NPSBJ VP 1 [0.00032] | S 5 S 1 [0.00515] | S CC S 1 

77 [0.00097] | PPLOC 2 NPSBJ VP [0.00032] | NPSBJ 2 SBARADV 2 VP 1 

[0.00032] | NPTMP NPSBJ VP 1 [0.00032] | PP 2 NPSBJ VP 1 77 [0.00032] | CC 

PP 2 NPSBJ VP 1 [0.00097] | CC NPSBJ ADVP VP 1 [0.00161] | ADVPTMP 

NPSBJ VP [0.00064] | PP NPSBJ VP [0.00161] | SADV 2 NPSBJ VP 1 [0.00322] 

| NPSBJ 2 ADVP 2 VP 1 [0.00161] | NPSBJ VP 2 [0.00032] | PPLOC NPTMP 2 
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NPSBJ VP 1 [0.00322] | SBARPRP 2 NPSBJ VP [0.00032] | 66 NPSBJ VP 1 77 

[0.00580] | CC SBARADV 2 NPSBJ VP 1 [0.00064] | NPTMP NPSBJ VP 

[0.00064] | NPSBJ 2 PP 2 VP 1 [0.00161] | SNOMSBJ VP 1 [0.00064] | LST 

NPSBJ VP 1 [0.00161] | PPPRP NPSBJ VP [0.00064] | NPSBJ VP 2 CC S 1 

[0.00032] | NPSBJ PPPRD [0.00064] | NPSBJ NPPRD [0.00515] | ADVPTMP 2 

NPSBJ VP 1 [0.00451] | PPTMP PRN NPSBJ VP 1 [0.00064] | 66 S CC S 1 

[0.00032] | NPSBJ VP [0.43800] | PP 2 NPSBJ ADVP VP 1 [0.00032] | NPTMP 2 

NPSBJ VP 1 [0.00354] | NPSBJ ADVP VP 1 77 [0.00032] | LRB NPSBJ VP 1 

RRB [0.00032] | PPLOC 2 NPSBJ VP 1 [0.01063] | PPTMP NPSBJ VP 1 

[0.00064] | NPSBJ ADVPTMP VP 1 [0.00483] | S 5 CC S 1 [0.00032] | CC PRN 

NPSBJ VP 1 [0.00064] | S 2 CC S [0.00161] | 66 NPTTLSBJ 77 VP [0.00032] | 66 

S CC S 1 77 [0.00064] | NPSBJ VP 1 77 [0.00805] | S 2 CC S 1 [0.00934] | CC 

PPLOC 2 NPSBJ VP 1 [0.00064] | S 2 77 CC S 1 [0.00032] | NPSBJ ADJPPRD 

[0.00386] | PPTMP 2 NPSBJ VP 1 [0.01514] | SADV 2 NPSBJ VP [0.00032] | 

STPC 2 77 NPSBJ VP 1 [0.00161] | 66 SBARADV 2 NPSBJ VP 1 77 [0.00097] | 

PPTMP 2 NPSBJ ADVPTMP VP 1 [0.00032] | 66 NPSBJ VP 5 [0.00064] | 

NPSBJ ADVP VP 1 [0.01256] | SADV 2 NPSBJ VP 1 77 [0.00032] | CC NPSBJ 

VP 1 77 [0.00064] | 66 STPC 2 77 NPSBJ VP 1 [0.01063] | S 2 CC FRAG 1 

[0.00032] | NPSBJ 2 VP [0.00032] | PPTMP 2 NPSBJ PRN VP 1 [0.00032] | CC 

NPSBJ ADVPTMP VP 1 [0.00064] | PPPRP 2 NPSBJ VP 1 [0.00161] | NPSBJ 66 

VP [0.00193] | SBARADV 2 NPSBJ VP 1 77 [0.00032] | PPLOC NPSBJ VP 1 

[0.00097] | NPSBJ 2 SADV 2 VP 1 [0.00097] | NONE [0.05024] | ADVP NPSBJ 

VP 1 [0.00097] | S CC S 1 [0.00419] | ADVP 2 NPSBJ VP 1 [0.00934] | ADVP 

PPLOC 2 NPSBJ VP 1 [0.00032] | ADVP 2 PP 2 NPSBJ VP 1 [0.00032] | CC 

ADVPTMP NPSBJ VP 1 [0.00064] | NPSBJ 2 PPLOC 2 VP 1 [0.00032] | PP 2 

ADVP 2 NPSBJ VP 1 [0.00032] | SBARADV 2 NPSBJ VP 1 [0.00580] | NPSBJ 

PRN VP 1 [0.00258] | 66 NPSBJ VP 1 [0.00258] | NPSBJ ADVPMNR VP 

[0.00097] | NPSBJ RB VP [0.00064] | S CC S [0.00258] | NPSBJ PRN VP 

[0.00032] 
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ADJP -> JJR JJ [0.00472] | QP NONE [0.08019] | JJ JJ [0.01887] | NPADV 

JJR [0.00943] | ADJP PP [0.01887] | RB RBR JJ [0.00472] | NN [0.00472] | RB 

RB JJ [0.00472] | JJ S [0.00472] | NNP JJ [0.01415] | ADJP CC ADJP [0.01887] | 

CD NN [0.10377] | RB VBN [0.05189] | RB JJ PP [0.01415] | JJR [0.01415] | JJ 

CC JJ [0.03302] | RB JJ [0.12736] | RB JJR [0.04717] | 4 JJ NONE [0.00943] | RB 

DT [0.00472] | VBN [0.00472] | JJR CC JJR [0.00472] | RB RB [0.00472] | NP JJ 

[0.02830] | NNP 2 JJ [0.01887] | CD CD NN [0.01415] | 4 CD NONE [0.02830] | 

RBS JJ [0.00943] | JJ PPTMP [0.00472] | JJ PPLOC [0.00943] | JJ PP [0.06604] | 

JJ NPTMP [0.02830] | JJ [0.11792] | RB JJ CC JJ [0.00472] | ADVP VBN 

[0.00472] | RBR JJ [0.05189] | NNP NNP [0.00472] | ADVP JJ [0.00472] 

ADJPPRD -> RB [0.00510] | ADJP 2 ADJP [0.01020] | RB VBN S [0.00510] 

| VBN PP [0.01531] | RB RBR JJ [0.00510] | RBR JJ PP [0.01020] | JJ S [0.06122] 

| JJ RB S [0.01020] | VBN [0.02551] | ADJP SBAR [0.05102] | RB JJ PP 

[0.02551] | JJR [0.02041] | RB JJ S [0.01531] | RB JJ [0.04592] | RB JJR [0.01020] 

| RB JJ SBAR [0.00510] | VBN SBAR [0.01531] | ADJP CC ADJP [0.02551] | 

NONE [0.01531] | JJ IN [0.00510] | RB VBN [0.01531] | JJ CC JJ [0.01531] | RB 

VBN PP [0.01020] | RBS JJ [0.00510] | JJ PPLOC [0.00510] | JJ PP [0.12755] | 

ADJP PP [0.05102] | RBR JJ S [0.01020] | RBR JJ [0.01531] | JJ SBAR [0.01531] 

| ADVP JJ [0.00510] | JJ [0.34184] 

ADJPTMP -> JJ PP [1.00000] 

ADVP -> IN PP [0.00699] | RB [0.77972] | RB RB [0.02797] | IN [0.00350] | 

RBR IN [0.00699] | RB NP [0.02098] | RBR RB [0.00699] | ADVP PP [0.00350] | 

JJS [0.00350] | RB PP [0.03497] | RB JJ [0.00350] | RB JJR [0.00350] | DT 

[0.00350] | RB RBR RB [0.00350] | NONE [0.03846] | RB NP PP [0.01049] | IN 

JJS [0.00699] | RBR [0.00699] | IN NN [0.00350] | RB RBR [0.00350] | JJ 

[0.00699] | ADVP SBAR [0.00350] | IN NP [0.00350] | JJR [0.00350] | IN DT 

[0.00350] 

ADVPCLR -> RB [0.14286] | JJR [0.07143] | NP JJR [0.07143] | RB JJR 

[0.14286] | RB NP PP [0.14286] | RB PP [0.07143] | RB NP [0.28571] | NONE 

[0.07143] 
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ADVPDIR -> IN [0.18182] | RB PP [0.09091] | RB [0.54545] | RBR 

[0.09091] | RB NP [0.09091] 

ADVPLOC -> IN [0.08333] | RB [0.66667] | NONE [0.25000] 

ADVPLOCPRD -> NONE [1.00000] 

ADVPLOCPRDTPC -> RB [1.00000] 

ADVPMNR -> ADVP PP [0.03390] | RB [0.61017] | RB RB [0.08475] | 

NONE [0.20339] | RBR [0.01695] | RBS RB [0.01695] | RBR RB [0.03390] 

ADVPPRD -> RB [0.85714] | JJ NP PP [0.14286] 

ADVPTMP -> RB [0.61745] | JJ [0.00671] | RB RB [0.03356] | NP IN 

[0.04027] | IN [0.00671] | NP RBR [0.00671] | RB RBR [0.01342] | ADVP PP 

[0.00671] | IN RB [0.00671] | NP RB [0.03356] | NONE [0.17450] | RB CC RB 

[0.00671] | NP JJR [0.04698] 

CONJP -> RB RB IN [1.00000] 

LST -> LS 1 [1.00000] 

NAC -> NNP PP [1.00000] 

NACLOC -> NNP 2 NNP 2 [0.42857] | NNP NNP 2 NNP 2 [0.57143] 

NP -> DT NP CC NP [0.00012] | DT NN POS [0.00950] | QP NNS [0.00407] 

| NP 5 NP 1 [0.00185] | DT NN CC NNS [0.00012] | NNP CC NNP POS 

[0.00037] | PDT DT NN [0.00049] | NNP NNP NNP NNP [0.00296] | NP PP 

[0.09996] | NP CC NP PP [0.00012] | JJ 2 JJ NN [0.00012] | DT ADJP NNP NN 

[0.00037] | NP JJ NN [0.00272] | JJ NNP NNP NNP [0.00025] | DT JJ NN 

[0.03061] | CD NNP NNS [0.00037] | DT JJ NN S [0.00025] | NP 2 NP 1 

[0.00037] | JJ CD [0.00111] | PRP4 NN [0.00740] | PRP4 JJ NNS [0.00136] | 66 JJ 

77 NNS [0.00012] | NNP CD NNS [0.00025] | NN CC JJ NNS [0.00012] | NN 

NNS NNS [0.00025] | NP 2 PP 2 SBAR [0.00012] | DT QP NNS [0.00012] | DT JJ 

NNP NNP [0.00012] | QP NONE [0.01752] | DT ADJP NNS [0.00049] | DT ADJP 

NN NNS [0.00012] | NNS POS [0.00062] | PRP4 JJ NN NNS [0.00012] | JJ NX 

[0.00049] | DT NN CC NN [0.00111] | NNP NNP 1 [0.00037] | DT JJ NN QP 

[0.00025] | DT NX [0.00012] | DT NNP NNP NNP NN [0.00012] | DT VBN NN 

[0.00123] | DT 66 NN 77 [0.00012] | NN NN NN [0.00086] | JJ JJ NNS [0.00518] | 
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NNP JJ NN [0.00012] | JJR NNS [0.00197] | NP NX [0.00025] | DT NNS S 

[0.00025] | NP VP [0.00987] | NP PPTMP [0.00370] | NP NNP NNP NNP NN 

[0.00012] | NP [0.00037] | CD NP NNS [0.00025] | NNS NNS [0.00123] | DT CD 

NNS [0.00160] | NNP NNPS NNP NNP [0.00012] | CD NN JJ NNS [0.00012] | JJ 

NNP NNP [0.00025] | NP 2 VP 2 [0.00012] | DT JJR NN NN [0.00025] | NPTMP 

5 NP [0.00012] | DT 66 NN [0.00025] | NP NNP NNP NNP [0.00012] | CD NN 

NNS [0.00049] | ADJP NN NNS [0.00037] | NP 5 NP 5 [0.00012] | DT NN NNS 

POS [0.00025] | NP VP 1 [0.00012] | NP 5 NP [0.00123] | DT JJ NNP NN 

[0.00037] | DT JJ NNS NN [0.00012] | DT NNP POS [0.00049] | NNP NNPS POS 

[0.00037] | NNP 2 NNP CC NNP [0.00049] | DT UCP NN [0.00012] | DT NNP 

NNP POS [0.00136] | NNP POS [0.01000] | NP PP SBAR [0.00210] | NNP 1 

[0.00062] | VBG NN [0.00062] | DT CD [0.00062] | DT 66 NN 77 NN [0.00025] | 

DT NNS NN [0.00099] | DT JJ VBG NN [0.00025] | NN NNP NNP [0.00049] | 

NP PP PP PP [0.00025] | CD JJ NNS [0.00160] | NN CD [0.00012] | DT NN NN 

NN [0.00160] | NNS NN [0.00025] | JJR NN [0.00111] | NP ADVPTMP [0.00062] 

| NP NN SBAR [0.00025] | PRP4 NN NNS NN [0.00012] | RB JJR [0.00025] | 

PRP4 VBN NN [0.00025] | NP 77 PPLOC [0.00025] | CD NN [0.01333] | DT 

VBN NN NNS [0.00025] | NONE [0.04875] | DT NNPS CC NNP NNP [0.00012] 

| NNP NNP POS [0.00629] | DT VBG JJ NN [0.00012] | PRP4 NNP NNP NNP 

[0.00012] | NNP CC NNP NNP [0.00012] | NP CONJP NP [0.00025] | DT JJ JJ 

NN [0.00210] | CD NN NN [0.00012] | PRP4 NNS POS [0.00012] | JJ NNP NN 

NNS [0.00012] | DT VBG NNS [0.00037] | ADJP JJ NN [0.00037] | NP PP 2 NP 

[0.00025] | DT NN NNS [0.00160] | CD JJ NN [0.00037] | 5 NP PP 2 SBAR 1 

[0.00037] | DT 66 NN NN 77 [0.00012] | NNP NNP NNPS [0.00037] | JJ JJ NN 

NN [0.00025] | JJR JJ NNS [0.00049] | JJR NN NN NN [0.00012] | DT JJ NN 

NNS [0.00074] | RB JJ DT NN [0.00025] | DT VBN NNS [0.00012] | DT CD JJ 

NNS [0.00025] | NP QP NONE [0.00037] | DT NN SBAR [0.00136] | DT ADJP JJ 

NN [0.00111] | DT NN NN POS [0.00062] | NP 5 S 1 [0.00012] | NP CC NP 

[0.01172] | NP 2 SBAR 2 [0.00099] | JJ DT NN [0.00012] | NP PP PPTMP 

[0.00136] | NNP NNPS [0.00123] | JJ VBG [0.00012] | NN CC NN [0.00086] | DT 
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NNS NNS [0.00025] | CD NNS [0.01283] | JJS NNS [0.00037] | NNP CD 

[0.00284] | CD [0.01246] | NP ADVP [0.00037] | NP 2 NP 2 NP [0.00049] | NP 

NNS S [0.00025] | JJ NNP NNP NN [0.00012] | VBN JJ NN [0.00012] | NN 2 NN 

CC NN [0.00012] | DT JJ CC JJ NNS [0.00012] | RB NN NNS [0.00012] | PRP4 

NNP NNP NN [0.00025] | QP NN [0.00346] | QP [0.00111] | PRP4 NN POS 

[0.00012] | NP PPLOC [0.01518] | NP PP 2 VP [0.00012] | NNP NNP NNP 1 

[0.00025] | PRP4 NACLOC NN [0.00025] | NN CC NNS [0.00037] | DT NAC NN 

[0.00012] | DT NNP NNP [0.00395] | NP SBARLOC [0.00037] | DT JJ NNP NN 

NN [0.00037] | NNS SBAR [0.00074] | NP 2 NP 2 SBAR [0.00012] | NAC POS 

[0.00012] | PRP4 NN NNS [0.00111] | JJ NNP NNS [0.00074] | NP PP VP 

[0.00123] | NP PP 2 PP [0.00012] | DT VBN ADJP NN [0.00012] | NP 2 VP 

[0.00074] | NP PPDIR PPDIR [0.00012] | NP NPLOC 1 [0.00025] | DT NNP NNP 

CC NNP NNP [0.00025] | DT JJ NN POS [0.00037] | NNP NNS NNS [0.00012] | 

NP NN CC NN NN NN [0.00012] | NN VBG NN [0.00012] | DT JJ [0.00111] | 

VBG JJ NNS [0.00012] | DT NNP NNP NNP NNP [0.00136] | DT NNP NNP 

NNS [0.00025] | DT NNP CD [0.00049] | DT 66 JJ 77 NN [0.00012] | NP 2 

ADVPTMP [0.00012] | JJ NN S [0.00049] | CD VBN NNS [0.00037] | DT JJS 

NNS [0.00074] | NP 5 NP 5 NP 5 NP 5 NP 5 NP [0.00012] | VBN NNS [0.00099] | 

NP CD NN NNS [0.00025] | RB NN [0.00049] | PRP4 JJ NN NN [0.00025] | NP 2 

PP [0.00160] | NP PP PPLOC [0.00173] | DT ADJP NNS NN [0.00012] | DT 

NNPS [0.00111] | JJR [0.00136] | PRP4 NN VBG NN [0.00025] | PRP4 NN S 

[0.00049] | NP JJ NN NNS [0.00025] | NNP NNP NNP [0.01382] | NNS CC NNS 

[0.00086] | ADJP NNP NNS [0.00012] | NP 5 NP 5 NP 5 NP 5 NP [0.00012] | 

NNP CD 2 CD [0.00012] | DT VBN NN NN [0.00012] | NNP NN NN [0.00012] | 

NNP 2 NNP [0.00012] | NP SBARTMP [0.00012] | RB CD [0.00012] | NNP NNP 

NNP NNP POS [0.00012] | JJ NNS NNS [0.00037] | DT JJ CD NNS [0.00160] | 

NN NN CC NN [0.00012] | JJ NNP [0.00025] | NP 2 CONJP NP [0.00012] | NP JJ 

JJ NN [0.00025] | NNS CC NN [0.00025] | NP RRC [0.00012] | PRP4 NNS 

[0.00629] | DT NNP NNP NN [0.00074] | VBN NN NN [0.00012] | NNP NNP 

NNS [0.00012] | DT ADJP NN [0.00506] | ADJP NN NN [0.00025] | NP ADJP PP 
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[0.00012] | JJS [0.00086] | DT NNP NNP NNP NNP NNP [0.00012] | NP SBAR 

[0.01518] | RB DT JJ NNS [0.00025] | DT 66 NN S [0.00012] | DT JJR NN 

[0.00086] | NNP NNPS NNP [0.00074] | DT 66 JJ NN 77 [0.00012] | DT JJ NNS 

[0.00592] | DT JJ CD [0.00025] | JJ CD POS [0.00012] | ADJP NNS [0.00086] | 

CD CD [0.00123] | NN POS [0.00099] | JJ NNS POS [0.00025] | DT NNP CD NN 

[0.00049] | 66 NPTTL 2 77 NP [0.00025] | RB DT JJ NN [0.00037] | PRP4 NX 

[0.00012] | NP NNP NN [0.00049] | RB [0.00086] | JJ VBG NNS [0.00037] | NNP 

NNP CC NNP [0.00099] | DT JJ NN VBG NN [0.00012] | NNP NNP CC NNP 

NNP [0.00012] | RB JJ NNS [0.00012] | NNP NNP NN NN [0.00012] | NP VP PP 

[0.00025] | DT JJ JJ NNS [0.00025] | NNS S [0.00025] | DT JJR NNS [0.00012] | 

DT NNP NNS [0.00049] | RB CD NN [0.00025] | VBG NNS [0.00123] | PRP4 

NN NN [0.00173] | JJ VBN NNS [0.00012] | NP 2 NP 2 CC NP [0.00025] | DT JJ 

QP NONE [0.00037] | 66 NPTTL 77 PRN [0.00012] | DT ADJP QP NONE 

[0.00012] | ADJP DT NN [0.00012] | 4 CD NONE [0.01135] | NP CD NN 

[0.00012] | NNP JJ NNS [0.00012] | NP 2 NP 2 NP CC NP [0.00049] | NP 2 

NPLOC 2 [0.00086] | NNP NN NNP [0.00012] | NP 5 S [0.00012] | NN SBAR 

[0.00049] | NNP NNP [0.03135] | NP 2 SBAR [0.00420] | PRP4 NN NN NN 

[0.00012] | JJR NN NNS [0.00012] | DT NN NNS NN [0.00037] | PRP4 NN CC 

NN NN [0.00025] | NP VBN NN [0.00025] | NP 2 PP 2 [0.00025] | ADJP NN 

[0.00062] | PRP4 NNP NN NN [0.00012] | QP NN NNS [0.00012] | JJ NN CC NN 

NN NNS [0.00012] | DT [0.00531] | CD CD NN [0.00062] | NP 5 NP 5 NP 

[0.00025] | DT CD CC CD [0.00012] | DT JJ CD NN [0.00037] | NP 2 NP CC NP 

[0.00185] | DT NNS CC NNS [0.00025] | PRP4 ADJP NN [0.00012] | NP PRN 

[0.00111] | NP PPLOC PPTMP [0.00025] | RB NNS [0.00025] | NP 2 NP CC NP 

2 [0.00025] | JJ JJ NN NNS [0.00049] | NP PP SBARTMP [0.00012] | NP PRN 

SBAR [0.00025] | JJ CC JJ NNS [0.00012] | DT NNP NN [0.00568] | PRP4 CD 

NN NNS [0.00012] | DT JJ NNP NNP NN [0.00037] | DT VBG NN [0.00111] | 

NP NP [0.00222] | DT NNP CC NNP NNP [0.00012] | ADJP JJ NNS [0.00025] | 

DT JJ JJ NN NN [0.00099] | NN JJ NNS [0.00012] | DT JJS JJ NNS [0.00037] | 

NP ADJP JJ NN [0.00012] | DT JJ NNS POS [0.00012] | PRP [0.01074] | NP NNP 
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NNP [0.00136] | DT NACLOC NN [0.00025] | DT NN [0.08614] | NN NN NNS 

[0.00197] | NNPS [0.00037] | DT NNS POS [0.00037] | NP PPLOC SBAR 

[0.00099] | NP 2 ADVP [0.00123] | PRP4 NNP NNP NNS [0.00012] | NP NN NN 

NNS [0.00012] | NP 2 NPLOC [0.00074] | DT NN CC NN NN [0.00025] | NP NN 

[0.00728] | VBG [0.00049] | NNP NNP NNP POS [0.00037] | NNP NNP NNP 

NNP JJ NN [0.00049] | NN CC NN NNS [0.00074] | DT NNP JJ NN [0.00037] | 

NP PP PP PPTMP [0.00025] | DT CD NN NN [0.00012] | DT NACLOC NN NN 

[0.00012] | NNP NNP NNP NNP NNP NNP [0.00012] | JJ NNS CC NN [0.00012] 

| DT JJS NN NN [0.00025] | PRP4 CD NNS [0.00025] | DT JJ QP NNS [0.00037] 

| NN [0.04517] | DT JJ 2 JJ NN [0.00049] | PRP4 UCP NNS [0.00012] | NP 2 CC 

NP 2 [0.00160] | NN NNS [0.01370] | NNP [0.03727] | JJ NN NN NNS [0.00037] | 

DT NNP [0.00432] | RB JJ [0.00012] | DT NNP NNP NNP NN NN [0.00025] | 

NNP DT NNP [0.00012] | DT JJS JJ NN [0.00012] | NP PP ADJP 2 PP PP 1 

[0.00012] | NP NPTMP [0.00074] | CD CC CD [0.00012] | DT JJ NN 66 NN 77 

NN [0.00012] | NP ADJP [0.00346] | DT NN NNP [0.00012] | VB NNS [0.00012] 

| JJ NNS [0.02962] | JJ 2 JJ NN NNS [0.00012] | PRP4 NNP [0.00012] | JJ NN NN 

NN [0.00049] | NP QP NNS [0.00012] | NP PP PPDIR [0.00025] | ADJP NNP 

NNP [0.00012] | VB [0.00025] | NNP NNP NNP CC NNP [0.00012] | DT JJ VBN 

NN [0.00025] | DT ADJP NN NN [0.00086] | NP 2 NP 2 NP 2 NP 2 NP CC NP 

[0.00049] | NP JJS NNS [0.00025] | NP PP ADVP [0.00012] | NP NNS [0.00272] | 

DT VBG NN NN [0.00025] | NP NPADV [0.00617] | DT JJ 2 JJ NNS [0.00025] | 

DT JJS NN [0.00099] | JJ NNS S [0.00012] | DT 4 CD NONE [0.00012] | DT NNP 

NN POS [0.00025] | NP PPDIR [0.00148] | JJ NNS CC NNS [0.00049] | RB DT 

[0.00037] | DT NNS [0.01493] | QP JJ NNS [0.00049] | NP PP 2 SBAR [0.00037] | 

VBN NN NNS [0.00049] | NN JJ NN [0.00037] | NP NPLOC [0.00049] | NP PP 2 

NP 2 [0.00025] | NNP NN [0.00086] | JJ NN NNS [0.00444] | ADJP NNP 

[0.00037] | NP PP PP [0.00346] | DT VBG NNP NN [0.00012] | NP VBG NN 

[0.00025] | NNS [0.03999] | NP JJ NN NN [0.00062] | NP ADVPLOC [0.00012] | 

NP ADVP PP [0.00012] | NP 2 NP 2 [0.00259] | DT JJ NNP NNS [0.00012] | 66 

NP 2 77 SBAR [0.00025] | DT JJ VBN NNS [0.00012] | DT JJ NN CC NN 
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[0.00012] | DT ADJP JJ NN NN [0.00012] | NP 2 CC NP [0.00296] | DT NN QP 

NONE [0.00012] | JJ NNS NN [0.00012] | NP JJ NNS [0.00160] | NP NN NNS 

[0.00062] | JJ JJ NN [0.00259] | DT JJ NN NN [0.00432] | NP JJ JJ NNP NN 

[0.00025] | PRP4 ADJP JJ NN [0.00012] | NP PRN PP [0.00012] | JJ NN CC NN 

NNS [0.00049] | JJR NN NN [0.00037] | NP SBARPRP [0.00062] | DT JJ JJ JJ 

NN [0.00025] | NP 2 RB NP [0.00025] | NP 2 NP [0.00642] | NNP 2 NNP CC 

NNP NNP [0.00012] | DT JJ NNP [0.00025] | JJ NN [0.01752] | NP 2 NP 2 PP 1 

[0.00025] | DT VBG CD NNS [0.00037] | NN NN [0.00901] | NP 2 ADJP 

[0.00025] | PDT PRP4 NNS [0.00012] | NP PP NPTMP [0.00062] | NP NN NN 

[0.00197] | NP 2 SBARLOC [0.00012] | VBN NN [0.00099] | NP NN S [0.00123] 

| JJ NN CC NN [0.00062] | NP QP 1 [0.00062] | NP NNP [0.00025] | PRP4 NN 

NN NNS [0.00012] | JJ CD NNS [0.00012] | NP NN JJ [0.00025] | JJ NN NN 

[0.00321] | PRP4 NNS S [0.00012] | DT NNP NNP NNP [0.00197] | NNP NNS 

[0.00197] | NP 2 NP 2 NP 2 NP [0.00012] | QP NNP NNS [0.00012] | PRP4 JJS 

NNS [0.00012] | NP PP 1 [0.00037] | NP ADJP NN [0.00012] | JJS JJ NNS 

[0.00012] | NP PP ADVPTMP [0.00012] | NP PP S [0.00049] | DT CD CD 

[0.00025] | PRP4 JJ NN [0.00309] | DT NN JJ NN [0.00049] | DT JJS [0.00049] | 

DT JJ 66 NN NN 77 [0.00025] | JJ NN POS [0.00111] | PRP4 JJ ADJP NN 

[0.00012] | NNP CC NNP [0.00148] | CD JJ NN NNS [0.00037] | DT NN S 

[0.00210] | DT JJ NN NN NN [0.00025] | NN S [0.00012] | DT NNP NNP NN NN 

[0.00037] | JJ [0.00160] | DT NNP NNP NNP NNP POS [0.00012] | NP 5 NP 5 NP 

5 CC NP [0.00012] | DT NN NN [0.01469] | RB DT NN [0.00025] | NNP NNP 

NNPS NNP [0.00025] | DT CD NN [0.00123] | DT NNP NN NN [0.00099] 

NPADV -> QP NONE [0.03390] | QP NN [0.01695] | DT [0.01695] | NP 

SBAR [0.01695] | DT NN [0.89831] | CD NN [0.01695] 

NPCLR -> NN [1.00000] 

NPEXT -> NP NPADV [0.07273] | QP NNS [0.01818] | QP NN [0.01818] | 

QP [0.03636] | CD NNS [0.10909] | 4 CD NONE [0.03636] | CD CD [0.03636] | 

CD [0.29091] | CD NN [0.38182] 
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NPHLN -> NNP NNPS [0.22222] | NNP NNP 5 [0.16667] | NP PRN 5 

[0.33333] | NP 5 [0.11111] | NNP 5 [0.11111] | NNP NNP [0.05556] 

NPLGS -> DT NP CC NP [0.01695] | NN [0.01695] | NNS [0.03390] | NNP 

NNP NNP NNP [0.01695] | NN NNS [0.03390] | NP 2 NPLOC [0.01695] | NNP 

[0.05085] | NP PP [0.20339] | DT NN NN [0.01695] | DT NNP [0.01695] | NP CC 

NP [0.11864] | DT JJ NN [0.01695] | DT NN [0.05085] | NP 2 NP SBAR 

[0.03390] | JJ NNS [0.03390] | NP VP [0.01695] | NNP NNP NNP NNPS NNP 

[0.01695] | DT NNP NNP NNP [0.03390] | NN NNS CC NNS [0.03390] | DT 

NNP NN [0.05085] | NNP NNP [0.10169] | NP 2 SBAR [0.05085] | NNP CC NNP 

[0.01695] 

NPLOC -> NNP [0.35714] | NNP 1 [0.01786] | NP 2 NP [0.44643] | NNP 

NNP [0.14286] | NNP 2 NNP [0.03571] 

NPPRD -> QP NONE [0.02073] | NP 2 NP [0.02073] | NP PPLOC SBAR 

[0.01036] | NN [0.01554] | NNS [0.00518] | NP PPLOC [0.02591] | JJ NN 

[0.00518] | CD NN [0.01036] | NNP [0.01554] | DT [0.00518] | NP ADJP PP 

[0.00518] | NP PP [0.30570] | DT NN NN [0.03627] | DT JJ NN NN [0.00518] | 

DT 66 JJ NN [0.00518] | NP SBAR [0.08290] | DT NN SBAR [0.01036] | NP PP 

PPLOC [0.00518] | DT NN [0.07254] | DT JJ NN [0.11917] | NP 2 NP CC NP 

[0.01036] | JJ NNS [0.00518] | NP ADJP [0.01036] | NP PP 2 SBAR [0.00518] | 

DT NN S [0.00518] | 4 CD NONE [0.01036] | PRP4 NN [0.01036] | NN NN 

[0.02073] | CD [0.01036] | NP VP [0.02073] | ADJP JJ NNS [0.00518] | NP 5 NP 

[0.00518] | NP PRN PP [0.00518] | NP CC NP [0.01036] | NP PP SBAR [0.02591] 

| JJ NN NNS [0.00518] | DT JJ [0.00518] | NONE [0.02591] | NP PP PP [0.01036] 

| NP 2 SBAR [0.01036] 

NPSBJ -> DT NP CC NP [0.00214] | NP ADVPLOC [0.00061] | DT NNP 

NNP NNP NNP [0.00061] | QP NNS [0.00031] | NNP NNP CC NNP [0.00031] | 

NP NNS [0.00520] | DT JJ NN NNS [0.00061] | NNP NNP NNP NNP [0.00183] | 

DT JJS NN [0.00031] | PRP4 [0.00031] | NP PP [0.06145] | NP PPDIR [0.00061] | 

PRP4 JJ NNS [0.00031] | NP PP 2 NPLOC 2 [0.00061] | DT NN VBG NN 

[0.00092] | DT NN SBAR [0.00061] | NP JJ NN [0.00092] | JJ NNP NNP NNP 
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[0.00031] | NP CC NP [0.00734] | NP 2 SBAR 2 [0.00887] | DT JJ NN [0.01162] | 

NP PP PPTMP [0.00092] | NNP NNPS [0.00092] | NP 2 ADJP 2 [0.00153] | CD 

NNS [0.00031] | NP [0.00031] | PRP4 NN [0.00520] | DT VBN NN [0.00061] | NP 

S [0.00153] | CD [0.00092] | NP JJS NN [0.00031] | NP PPLOC 2 VP 2 [0.00031] | 

NP 2 NPLOC 2 [0.00611] | JJ NNPS [0.00031] | NNP NN [0.00214] | JJ NN NNS 

[0.00183] | JJR NN NNS [0.00061] | NNP NNP NN [0.00061] | NP PP PP 

[0.00122] | NNP NNP [0.05595] | DT JJ NNP NNP [0.00061] | DT NNP NNP 

NNP [0.00183] | DT NNPS [0.00031] | DT NNP JJ NN [0.00061] | NNS [0.03332] 

| NP PPLOC [0.01192] | NNP NNPS NNP [0.00031] | NP 2 NP 2 [0.02048] | DT 

NN NN NN [0.00061] | NN NN NNS [0.00183] | DT NN NN [0.00887] | DT 

[0.00978] | NP 2 CC NP 2 [0.00153] | PRP4 NN NNS [0.00061] | VBG NNS 

[0.00061] | NP 2 CC NP [0.00031] | NP 2 NP CC NP [0.00061] | NN NN NN 

[0.00092] | JJ JJ NNS [0.00092] | NP PRN [0.00183] | DT NNP NNP NN NNS 

[0.00031] | NP 2 VP [0.00061] | JJR NNS [0.00214] | NP NN NNS [0.00122] | DT 

JJ JJ NN NN [0.00031] | DT JJ NN NN [0.00122] | NP VP [0.00397] | NP PPTMP 

[0.00183] | NP 2 PP 2 [0.00061] | DT JJ [0.00061] | NP 2 SBAR [0.00031] | NNS 

NNS [0.00183] | DT NNP NNP NNS [0.00031] | DT CD NNS [0.00183] | NN NN 

[0.00581] | DT NNP NN [0.00764] | JJ NNP NNP [0.00031] | DT VBG NN 

[0.00031] | NP 2 NP [0.01131] | NP NP [0.00092] | DT NNP CC NNP NNP 

[0.00061] | DT NNP NNS [0.00092] | DT JJS NNS [0.00061] | NP 5 NP 5 

[0.00031] | NP PP PPLOC [0.00031] | NP NN NN [0.00214] | PRP [0.14888] | EX 

[0.01009] | DT VBN NNS [0.00031] | NP NNP NNP [0.00245] | DT NACLOC 

NN [0.00061] | DT JJS NN NN [0.00031] | NNP NNP NNP [0.00734] | DT NN 

[0.06848] | DT NNP CC NNP NN [0.00031] | NNPS [0.00031] | JJ NNS [0.01315] 

| NP NN S [0.00122] | NNP POS [0.00153] | NP PP S [0.00031] | NNP NN NN 

[0.00061] | DT NNS NN [0.00153] | NP PP SBAR [0.00031] | NP NNP NNP NNS 

[0.00061] | NP 2 NPLOC [0.00122] | DT NN NNS [0.00275] | JJ NN NN 

[0.00153] | NNP NNP NN NNP NNP [0.00061] | JJ [0.00092] | NP PP VP 

[0.00031] | DT NNS [0.01773] | NNP NNS [0.00764] | NP NN [0.00459] | DT JJ 

ADJP NN [0.00061] | DT CD NN NN [0.00092] | NP 2 UCP 2 [0.00031] | DT 
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VBG NNS [0.00061] | NP NNP NNP NNP [0.00061] | JJ NNP [0.00031] | NP PP 

PP PP [0.00061] | NN [0.01162] | PRP4 JJ NN [0.00061] | NP 2 VP 2 [0.00245] | 

PRP4 NNS [0.00183] | DT NNP NNP NN [0.00245] | JJ NN [0.00428] | NNP NNP 

NNS [0.00092] | NNP [0.04158] | JJ NN NN NNS [0.00061] | CD JJ NNS 

[0.00061] | JJS [0.00031] | NN NNS [0.01406] | VBG NN [0.00031] | JJS NNS 

[0.00031] | NP SBAR [0.01039] | DT NNP NNP NNP NNP NNP NNP [0.00031] | 

NP 2 ADVP NP 2 [0.00031] | CD NN [0.00245] | NP NPTMP [0.00031] | NONE 

[0.23754] | NP ADJP [0.00275] | DT ADJP NN [0.00061] | NP JJ NN NN 

[0.00061] | DT JJ NNS [0.00459] | DT DT NNS [0.00031] | NP 2 NP 2 NP 2 

[0.00061] | NN NNS CC NNS [0.00031] | ADJP NNS [0.00031] | PDT DT JJ NN 

[0.00031] | DT JJ JJ NN [0.00061] | CD NN NN [0.00031] | NP NNP [0.00061] | 

DT NNP CD NN [0.00031] | JJ NNS NNS [0.00031] | NNP CC NNP [0.00122] | 

JJ JJ JJ NNS [0.00031] | NNP NN NNS [0.00122] | NNS CC NNS [0.00092] | DT 

NNP NNP [0.00489] | NNP NNP NNP NNP NNP [0.00122] | NP PP 2 SBAR 2 

[0.00092] | DT NNP CC NNP NNS [0.00031] | DT CD NN [0.00031] | DT NNP 

[0.00978] 

NPTMP -> RBR DT NN [0.00917] | NNP CD 2 CD [0.01835] | NP 2 NP 

[0.03670] | JJ NNP [0.04587] | NNP CD [0.06422] | CD NNS [0.00917] | JJR DT 

NN [0.00917] | JJ NNP CD [0.00917] | IN NN [0.01835] | JJ NN [0.13761] | NN 

CD [0.00917] | NNP [0.13761] | NN [0.23853] | NP PP [0.01835] | CD [0.04587] | 

NP SBAR [0.02752] | RB DT NN [0.00917] | NP ADVP [0.00917] | DT NN 

[0.14679] 

NPTMPCLR -> NNP CD 2 CD [0.11111] | NNP CD [0.88889] 

NPTTL -> DT NNP NNP [0.25000] | NNP NNP [0.75000] 

NPTTLSBJ -> NNP [1.00000] 

NX -> NX 2 NX CC NX [0.07407] | JJ NN NN [0.03704] | JJ NNS [0.07407] 

| NX PP [0.03704] | JJ NN [0.07407] | NN [0.18519] | NNS [0.07407] | NX CC NX 

[0.22222] | NN NNS [0.07407] | NN NN [0.14815] 

PP -> IN ADVP [0.00058] | JJ IN NP [0.00351] | IN 66 NPTTL 77 [0.00058] 

| IN [0.00117] | IN NP [0.82174] | VBN PP [0.00643] | IN NPLOC [0.00058] | 



 60 
 

NPADV IN NP [0.00058] | RB RB IN NP [0.00058] | ADVP IN NPLGS [0.00058] 

| IN PP [0.00117] | VBG PP [0.00409] | TO NP [0.05845] | TO SNOM [0.00117] | 

NONE [0.00468] | IN NP PPTMP [0.00058] | IN SBARNOM [0.00292] | IN 

SNOM [0.03098] | ADVP IN NP [0.00292] | IN ADVPTMP [0.00058] | VBG NP 

[0.00643] | IN ADJP [0.00058] | IN NP ADVPTMP [0.00058] | IN PPTMP 

[0.00175] | IN 66 NP 77 [0.00058] | CC NP [0.00175] | PP CC PP [0.00292] | IN 

NP NPTMP [0.00234] | ADVP TO NP [0.00058] | IN NP 2 [0.00058] | RB IN 

SNOM [0.00117] | IN SBAR [0.00058] | PP PP [0.00117] | RB IN NP [0.00117] | 

IN NPLGS [0.03390] 

PPCLR -> IN PP [0.00477] | IN SBARNOM [0.00955] | IN SNOM [0.02625] 

| IN ADVPTMP [0.00239] | ADVP IN NP [0.00716] | IN ADJP [0.00477] | RB 

ADJP [0.00716] | PP 2 CC PP [0.00239] | IN 66 SNOM [0.00239] | IN 66 NP 

[0.00239] | PP CC PP [0.00239] | IN NP [0.68258] | ADVP TO NP [0.00239] | TO 

NP [0.22673] | IN SBAR [0.00716] | PP PP [0.00716] | TO SNOM [0.00239] 

PPDIR -> IN NP PPTMP [0.00690] | IN NP [0.40690] | IN ADVPTMP 

[0.00690] | TO NP [0.57931] 

PPDIRCLR -> TO NP [1.00000] 

PPDTV -> TO NP [1.00000] 

PPEXT -> IN NP [1.00000] 

PPLOC -> IN NP [0.97175] | IN SNOM [0.00565] | PP CC PP [0.00565] | 

ADVP IN NP [0.00847] | NONE [0.00847] 

PPLOCCLR -> IN NP [1.00000] 

PPLOCPRD -> IN NP [0.88889] | ADVP IN NP [0.11111] 

PPMNR -> IN NP [0.58974] | IN SNOM [0.35897] | ADVP IN NP [0.05128] 

PPPRD -> IN NP [0.78261] | IN SNOM [0.08696] | ADVP IN NP [0.13043] 

PPPRDLOC -> IN NP [1.00000] 

PPPRP -> IN IN NP [0.45455] | IN NP [0.45455] | IN SNOM [0.04545] | JJ 

PP [0.04545] 

PPPUT -> IN NP [1.00000] 
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PPTMP -> IN ADJP [0.00373] | IN SNOM [0.01119] | ADVP IN NP 

[0.00746] | RB SNOM [0.00373] | VBG NP [0.00373] | IN NP [0.95522] | PPDIR 

PPDIR [0.00373] | PP 2 PP [0.00373] | NONE [0.00373] | TO NP [0.00373] 

PPTMPCLR -> IN NP [1.00000] 

PPTMPPRD -> IN NP [1.00000] 

PPTPC -> IN NP [1.00000] 

PRN -> 2 S 2 [0.19565] | 2 SINV 2 [0.02174] | LRB NP RRB [0.13043] | 5 

CC NP 5 [0.02174] | 5 NP [0.04348] | LRB NP 2 NPLOC RRB [0.02174] | 2 

PPTMP 2 [0.02174] | 2 NPSBJ VP 2 [0.04348] | 5 SBAR 5 [0.04348] | LRB 

NPLOC RRB [0.15217] | 2 PP 2 [0.13043] | 5 NP 5 [0.04348] | 2 ADVP 2 

[0.04348] | 2 NP 2 [0.02174] | LRB S RRB [0.02174] | 5 S 5 [0.02174] | 2 

ADVPTMP 2 [0.02174] 

PRT -> IN [0.10417] | RB [0.04167] | RP [0.85417] 

QP -> 4 CD CD CC JJR [0.00375] | RB 4 CD [0.01124] | CC RB [0.00375] | 

IN CD CD [0.00749] | JJR IN CD CD [0.00375] | RB JJ IN CD [0.00749] | RBR 

IN 4 CD CD [0.00749] | JJR IN 4 CD [0.00749] | IN CD [0.05243] | RB 4 CD CD 

[0.01498] | CD CC JJR [0.00375] | RBR IN CD [0.01124] | IN 4 CD CD CC 4 CD 

CD [0.00749] | IN 4 CD CD [0.04494] | RB CD CD [0.01124] | JJR IN 4 CD CD 

[0.01873] | CD CC CD [0.00749] | 4 CD CD [0.49064] | CC CD [0.00375] | RB IN 

CD [0.00375] | JJ NNS [0.00375] | RB CD [0.02247] | IN TO CD [0.00375] | CD 

NN TO CD NN [0.01873] | IN JJS CD [0.00375] | 3 CD CD [0.01498] | CD CD 

[0.17228] | IN 4 CD [0.00749] | JJR IN CD [0.02996] 

RRC -> VP [1.00000] 

SADV -> NPSBJ ADVP VP [0.07500] | NPSBJ ADJPPRD [0.07500] | 

NPSBJ VP [0.85000] 

SBAR -> SBAR 2 CC SBAR [0.00725] | SBAR CC SBAR [0.00362] | 

NONE S [0.38889] | DT S [0.00362] | IN 66 S [0.00121] | WHADVP IN S 

[0.00121] | NONE [0.01691] | IN 2 S [0.00121] | IN S [0.20773] | WHNP 66 S 

[0.00121] | WHADVP S [0.04106] | WHPP S [0.00242] | WHNP S [0.32246] | 

SBAR 2 SBAR [0.00121] 
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SBARADV -> IN S [0.94118] | RB IN S [0.01471] | ADVP IN S [0.02941] | 

IN FRAG [0.01471] 

SBARCLR -> IN S [1.00000] 

SBARLOC -> WHADVP S [0.25000] | WHPP S [0.75000] 

SBARMNR -> IN S [1.00000] 

SBARNOM -> IN S [0.07143] | WHADVP S [0.14286] | WHNP S [0.64286] 

| SBAR CC SBAR [0.14286] 

SBARNOMPRD -> WHNP S [1.00000] 

SBARPRD -> IN S [1.00000] 

SBARPRP -> IN S [0.52174] | IN NN S [0.08696] | IN 66 S [0.08696] | 

WHNP S [0.08696] | ADVP IN S [0.08696] | WHADVP S [0.13043] 

SBARQ -> WHNP SQ 1 [1.00000] 

SBARTMP -> IN S [0.66667] | WHADVP S [0.33333] 

SCLR -> NPSBJ VP [1.00000] 

SHLN -> NPSBJ VP 1 [0.63636] | NPSBJ VP 5 [0.18182] | NPSBJ VP 

[0.18182] 

SINV -> PPTPC VP NPSBJ 1 [0.01754] | 66 STPC 2 VP NPSBJ 1 [0.01754] 

| 66 STPC 2 77 VP NPSBJ 1 66 [0.01754] | STPC 2 VP NPSBJ 1 [0.22807] | VP 

NPSBJ 5 66 S 1 [0.01754] | STPC 2 77 VP NPSBJ 1 [0.07018] | 66 STPC 2 77 VP 

NPSBJ 1 [0.52632] | VP NPSBJ [0.01754] | VP NPSBJ 2 66 S 1 77 [0.03509] | 

ADVPLOCPRDTPC VP NPSBJ 1 [0.01754] | 66 S 2 77 VP NPSBJ 1 [0.01754] | 

VP NPSBJ 5 66 S 1 77 [0.01754] 

SNOM -> NPSBJ RB VP [0.01075] | NPSBJ ADVPTMP VP [0.01075] | 

NPSBJ ADVP VP [0.01075] | NPSBJ VP [0.96774] 

SNOMSBJ -> NPSBJ VP [1.00000] 

SPRD -> NPSBJ VP [1.00000] 

SPRP -> NPSBJ VP [1.00000] 

SPRPCLR -> NPSBJ VP [1.00000] 

SQ -> VBZ NPSBJ VP [0.33333] | NPSBJ VP [0.66667] 
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STPC -> CC NPSBJ VP [0.01562] | SBARTMP 2 NPSBJ VP [0.00781] | 

SBARADV 2 NPSBJ VP [0.03125] | SADV 2 NPSBJ VP [0.00781] | PP 2 NPSBJ 

VP [0.01562] | NPSBJ ADVPTMP VP [0.02344] | NPSBJ VP [0.71875] | 

SNOMSBJ VP [0.01562] | NPSBJ ADVP VP [0.05469] | ADVP 2 NPSBJ VP 

[0.02344] | NPSBJ 66 VP [0.01562] | PPTMP 2 NPSBJ VP [0.02344] | S CC S 

[0.01562] | S 2 CC S [0.03125] 

UCP -> NN CC JJ [0.33333] | JJ CC NN [0.33333] | ADJP CC NP [0.33333] 

VP -> VBD NPEXT NPTMP SBARTMP [0.00020] | VB NP PPDTV 

[0.00040] | VB NP PPTMP SBARPRP [0.00020] | VBZ NPPRD PPLOC 

[0.00119] | VBD NPEXT PPDIR [0.00416] | VBG NP SPRP [0.00079] | VBN NP 

PPCLR [0.01385] | VB ADVP [0.00040] | VBZ NPPRD ADVPLOC [0.00020] | 

VBP PPMNR [0.00040] | VBD PPDIR [0.00099] | VBP RB ADVPTMP VP 

[0.00020] | PRN VBN NP [0.00020] | VBN NPEXT [0.00040] | VB PRT NP 

[0.00158] | VBZ RB VP [0.00435] | VBG PPCLR PPCLR [0.00020] | VBD 

ADJPPRD PP [0.00079] | VBD S PPLOC [0.00059] | VBP NP SBARPRP 

[0.00040] | ADVPTMP VBN NP PPCLR [0.00040] | VB NP PRT [0.00040] | 

VBD ADVPTMP NPPRD [0.00040] | MD RB VP [0.00574] | VBD NPEXT 

SCLR [0.00059] | VBD PP PP [0.00020] | VBD NP PPTMP [0.00237] | VBP 

PPCLR [0.00336] | VBG PRT NP [0.00079] | VB PPCLR [0.00890] | VB NP 

PPTMP [0.00435] | VBD PPCLR 2 ADVPCLR [0.00079] | VBD ADVPCLR 

PPLOC [0.00040] | VBN NP PPLOCCLR [0.00198] | VBG NP PPCLR PPCLR 

[0.00020] | VBP ADJPPRD SBARADV [0.00020] | VBD NPEXT PPTMP 

[0.00020] | VBZ SBARNOMPRD [0.00020] | VBD ADJPPRD ADVPTMP 

[0.00040] | VBN S PPTMP [0.00020] | VBN PRT NP PP [0.00020] | VBZ CC 

VBZ NP [0.00059] | VBD NPCLR [0.00020] | VB VP [0.01801] | ADVP VBD S 

[0.00020] | VBN PPLOC [0.00020] | VBD PPTMPPRD [0.00040] | VBD S 

[0.01622] | VBN NP PPCLR SCLR [0.00059] | VB NP PPCLR NPTMP [0.00020] 

| VBN PPPRP [0.00040] | VBD NPEXT [0.00020] | VB ADVPMNR SBARADV 

[0.00020] | VBN NP PP PPCLR [0.00079] | JJ PPCLR [0.00020] | VBN PPCLR 

PPTMP [0.00020] | VBP PPLOC [0.00020] | VB SBAR [0.00475] | VBN NP 



 64 
 

SBARADV [0.00040] | VB NP ADVPMNR [0.00257] | VBZ ADVP PPCLR 

[0.00040] | VB PPDIR PPPRP [0.00020] | VBD SPRP [0.00020] | MD ADVP VP 

[0.00336] | VBP NPPRD [0.00198] | VBD NP ADVP [0.00059] | VBD PPDIR 

PPDIR PPTMP [0.00020] | VBZ PPLOCPRD [0.00040] | VBD ADVPTMP VP 

[0.00079] | VBP ADVPMNR VP [0.00020] | VBD PPDIR ADVPTMP [0.00020] | 

VBN NP SBARCLR [0.00020] | ADVPMNR VBG NP [0.00040] | VBG NP 

PPTMP [0.00079] | VBD NPPRD 2 PP [0.00040] | NNS NP [0.00020] | VBN 

SBAR [0.00237] | VBZ RB ADJPPRD SBAR [0.00059] | VBN NP PPTMP 2 PP 

[0.00020] | VBD ADVPCLR PPCLR [0.00020] | VBN NP PPMNR PP [0.00020] | 

ADVPMNR VBG [0.00020] | VBD NP 2 PPTMP [0.00020] | VBD NPEXT 

ADVPTMP [0.00020] | VBN PPCLR PP [0.00020] | VB PPDIR PPDIR [0.00099] 

| VBP ADJPPRD [0.00653] | NN [0.00020] | VBN NP SBARTMP [0.00099] | 

VBP NP PPPRP [0.00020] | VBD PPDIR PPDIR [0.00198] | VBG ADVPDIR PP 

[0.00020] | VBN NP PPDIR [0.00040] | VBD PPCLR PP [0.00059] | VB PPDIR 

[0.00198] | VBG S [0.00673] | VBD NPEXT PPCLR [0.00178] | VBG NP 

ADVPMNR [0.00040] | VBG PPLOC [0.00059] | VBP S [0.00495] | ADVP VBN 

NP [0.00040] | VBD NP SBARPRP [0.00059] | ADVPMNR VBD NP [0.00040] | 

VBN NP PP PPPRP [0.00020] | VB NP ADVPTMP [0.00178] | VBN NP PPLOC 

2 SADV [0.00020] | VBN NP NPTMP [0.00237] | VBD NP S [0.00099] | VBD NP 

ADVPTMP [0.00198] | NONE [0.00099] | VBN NP PPCLR PPTMP [0.00040] | 

VBP PP [0.00020] | VBD NP NP [0.00059] | VBD NP PPMNR [0.00020] | VBN 

PPCLR PPMNR [0.00040] | VBG ADVPDIR PPDIR [0.00040] | VBN NPPRD 

[0.00119] | VP 2 VP CC VP [0.00059] | VB PPCLR PPMNR [0.00040] | VB 

PPCLR PPLOC [0.00020] | VBN PRT PPCLR [0.00020] | VBZ NPPRD SBAR 

[0.00020] | VBZ RB ADVP VP [0.00119] | VBN NP [0.01801] | VBN CC VBN 

NP [0.00020] | VBZ PPDIR [0.00059] | VBN PPMNR [0.00020] | VBG PPCLR 

[0.00356] | VB NP 2 SBARADV [0.00059] | VBZ NPPRD ADVPTMP [0.00040] | 

VBD ADVPPRD PP [0.00059] | VBP PPPRDLOC [0.00020] | VBD NP PPDIR 

PPDIR [0.00020] | VBD NP [0.03324] | VBD NPTMP PPLOC [0.00040] | VB 

SPRD [0.00020] | VBZ ADVPMNR VP [0.00059] | VBD 66 ADJPPRD [0.00040] 
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| VBP RB NPPRD [0.00040] | VBN NP PPEXT [0.00020] | VBZ NP 2 

SBARADV [0.00040] | VBN NP PPTMP PPCLR [0.00040] | VBN NP PRT 

[0.00059] | VB S NPTMP [0.00020] | VBD PPLOC SBAR [0.00059] | VBG 

PPTMP [0.00040] | VBP ADVPLOCPRD [0.00020] | VBG ADVP [0.00040] | 

VBD SPRD [0.00079] | VP 2 NPADV [0.00020] | VBZ RB ADVPTMP VP 

[0.00040] | VBZ NP [0.02256] | VBN NP PPMNR [0.00119] | VBD 2 66 S 

[0.00079] | VBZ ADJPPRD NPTMP [0.00040] | ADJPPRD PPLOC [0.00020] | 

VB SBARNOM [0.00040] | VBZ ADVPTMP VP [0.00079] | VBP NP S [0.00020] 

| VBZ SBAR [0.01306] | VBP ADJPPRD SBARPRP [0.00020] | VB PPLOCPRD 

SBARTMP [0.00040] | VBZ ADVPTMP NPPRD [0.00020] | VBP NP SPRP 

[0.00040] | VBZ PRN NP [0.00020] | VBZ ADVP NPPRD [0.00079] | VBZ 66 VP 

[0.00059] | VBD NP PPCLR [0.00633] | VBN NP PP 2 SADV [0.00020] | VBP 

NPCLR PPCLR [0.00020] | VBN NP ADVP [0.00020] | VBZ PPLOCCLR 

[0.00020] | VBD CC VBD NP [0.00020] | VBN [0.00119] | VBN ADJPPRD 

[0.00079] | VBP NP SCLR [0.00040] | VBD NP SBARTMP [0.00040] | VBG NP 

5 SADV [0.00020] | VBP PPCLR ADVPTMP [0.00020] | VB PPCLR NPTMP 

[0.00020] | VBZ NP PPDIR [0.00040] | TO 66 VP [0.00040] | VBD ADVP VP 

[0.00119] | VB ADVPDIR [0.00040] | NN SBAR [0.00020] | VBD PPCLR SPRP 

[0.00020] | VBP RB VP [0.00554] | VBN ADVPMNR [0.00020] | VBN NP 

PPLOC PP [0.00020] | VBZ NP SBARTMP [0.00040] | VBP ADVP NPPRD 

[0.00020] | VBN NP PP [0.01108] | VBZ PPCLR [0.00277] | VBD RB NPPRD 

[0.00040] | VBD PPPRD [0.00040] | VB S [0.01207] | VBZ RB ADJPPRD 2 

ADVP 2 SBAR [0.00040] | VBP NP PPMNR [0.00059] | VBG SPRP [0.00040] | 

VP 2 VP 2 CC VP [0.00020] | VBN NP ADVPTMP [0.00178] | VBZ ADJPPRD 

SBAR [0.00059] | VBZ PPMNR [0.00020] | VBD NP NPTMP [0.00158] | VBN 

NP 2 SADV [0.00059] | VBD ADJPPRD PPTMP 2 PP [0.00020] | VBP NP 

ADVPLOC [0.00020] | VB NPPRD PP [0.00040] | VBZ S 2 SBARADV 

[0.00040] | VB NP SPRP [0.00059] | JJ NP [0.00020] | VBG SADV [0.00020] | 

VBN NP PP PP [0.00020] | VBN NP 2 PP [0.00040] | VBN ADVPMNR VP 

[0.00020] | VBD ADVPMNR VP [0.00040] | VBN S [0.01108] | VBD ADJPPRD 



 66 
 

SBAR [0.00020] | VBN PPTMP [0.00059] | VBD [0.00218] | VBP [0.00059] | 

VBZ SBARTMP [0.00040] | VBP PPCLR PPCLR [0.00040] | VBD NP 2 66 S 

[0.00020] | VBD RB VP [0.00693] | VB ADVPMNR [0.00020] | VP [0.00020] | 

VBP NP PPTMP [0.00020] | VBD PRT NP PPTMP [0.00020] | VB NP NPTMP 

[0.00059] | VBN PP [0.00059] | VBP ADVP VP [0.00040] | VB NP PPEXT 

[0.00040] | VB NP PPCLR PPMNR [0.00020] | VBZ PPTMP VP [0.00040] | VBG 

PPLOCCLR [0.00020] | VBZ RB ADJPPRD [0.00099] | VP 2 VP [0.00020] | VB 

66 NPPRD [0.00020] | VP CC VP PPTMP [0.00040] | VB NP 2 SADV [0.00040] | 

VBZ NPPRD PPTMP [0.00059] | VB PPTMP [0.00158] | VBP NPTMP [0.00040] 

| VBP SBAR [0.00871] | VB NP SPRPCLR [0.00020] | MD VP [0.05639] | VBG 

NP NP [0.00040] | VB ADJPPRD SBARTMP [0.00040] | VBN ADVP [0.00040] | 

VBG NP PPLOC [0.00198] | VBZ SBAR 2 SADV [0.00020] | VBZ NP NPTMP 

[0.00040] | VBN SBARNOM [0.00020] | VB PPPRD PPTMP [0.00020] | VBZ 66 

NPPRD [0.00020] | VB NP ADVP [0.00178] | VBD NP PPLOC [0.00119] | VBZ 

ADVP VP [0.00178] | VBZ NP PPMNR [0.00040] | VBN S 2 SADV [0.00040] | 

VBG NP NPTMP [0.00059] | VBN NP S [0.00040] | VBD SBAR [0.05065] | VBP 

VP [0.02216] | ADVPMNR VP CC VP PP [0.00059] | VBN NP PPDIR PPTMP 

[0.00040] | VBD NP PPPRP [0.00020] | VBN NP PPCLR PPPRP [0.00059] | VB 

PRT [0.00099] | MD ADVPTMP VP [0.00099] | VB ADVPMNR VP [0.00040] | 

VBZ NP PPLOC [0.00059] | VBD NPTMP SBAR [0.00099] | VB ADJPPRD PP 

[0.00040] | VBD RB ADJPPRD [0.00020] | RB VBG NP [0.00020] | VB NP 

SCLR [0.00020] | VBP NP PPLOC [0.00020] | VB ADJPPRD [0.00356] | NONE 

NP [0.00020] | VBZ 66 NP [0.00020] | VP 5 NP [0.00020] | NN PPCLR [0.00020] 

| VB NP PPDIRCLR [0.00020] | VB NP PP [0.00277] | ADVPMNR VB NP 

[0.00020] | VBN 66 ADJPPRD [0.00020] | VB NP PPLOC PPTMP [0.00040] | 

ADVP VBD PPDIR PPDIR [0.00020] | VB NP NPADV [0.00020] | VBP 

ADVPTMP [0.00040] | VB ADVPTMP [0.00020] | VBD PRT PP [0.00020] | NN 

NP [0.00040] | VBG ADJPPRD [0.00099] | VB ADVPPRD [0.00020] | VB 

PPLOCPRD [0.00020] | VB ADVPCLR [0.00020] | VB NP PPPUT [0.00040] | 

VBN NP PPCLR SBARTMP [0.00059] | VBD PPCLR 2 ADVP [0.00059] | VBD 
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NP PPDIR [0.00059] | VB ADVP ADVPTMP [0.00020] | VBD NP PPPUT 

[0.00040] | VBD NPPRD 2 ADVPCLR [0.00020] | VBP PPLOCPRD [0.00040] | 

VBD NP SPRP [0.00040] | VBZ PPPRD [0.00099] | VB NP PPPRP [0.00059] | 

VBN NP PP PPTMP [0.00020] | VBZ ADJPPRD S [0.00059] | VBZ ADJPPRD 

ADVPTMP [0.00040] | VBN NP PPCLR ADVPTMP [0.00020] | VBG NP 2 

SADV [0.00059] | ADVP VBG NP [0.00040] | VBG NP PPCLR [0.00455] | VBD 

PPEXT PPTMP [0.00040] | VBZ NPPRD 2 SBARADV [0.00020] | VBN NP 

SBARMNR [0.00020] | VBG NP PP [0.00040] | VB NP PPLOC [0.00237] | VBZ 

NP ADVPTMP [0.00040] | VP CC VP [0.01642] | ADVPMNR VBN NP 

[0.00040] | VBD NP PPDTV [0.00040] | VBZ ADVPMNR PPCLR [0.00040] | 

VBZ NP NP [0.00040] | TO ADVP VP [0.00020] | VBN NP PPLOC SBAR 

[0.00020] | VBD RB ADVP VP [0.00079] | VBZ S SPRP [0.00020] | VBZ NP PP 

[0.00059] | VBD NP 2 SBARTMP [0.00020] | VBZ NP PPTMP [0.00079] | VBZ 

ADJPPRD PP [0.00040] | VBD SBAR 2 SADV [0.00020] | VBG NP ADVPTMP 

[0.00020] | VBD ADVP ADJPPRD [0.00020] | VBG ADVPMNR PP [0.00020] | 

VBZ VP [0.03463] | VB NP PPCLR ADVPMNR [0.00020] | VBD NPCLR 

PPCLR [0.00020] | VP 2 CC VP [0.00257] | VBP NP PP [0.00020] | VBZ RB 

NPPRD [0.00119] | VBZ RB PPPRD [0.00040] | VBP PPTMPCLR [0.00020] | 

ADVPMNR VBZ NP [0.00020] | VBG [0.00198] | VBN NP PPCLR PPLOC 

[0.00040] | VBN PPPRD [0.00040] | VB NP ADVPLOC [0.00059] | VBD PP 

[0.00178] | VBD PPTMP [0.00099] | VBD ADVP [0.00020] | VBG NPPRD 

[0.00059] | VB ADVPDIR NP [0.00020] | VB PRT NP SPRP [0.00040] | VBN 

PPDIR [0.00059] | VBG ADVPMNR [0.00040] | VBZ RB ADJPPRD S [0.00040] 

| VP CC RB VP [0.00020] | VBP ADJPPRD PP [0.00020] | VBD PPCLR PPTMP 

[0.00079] | VB S PPTMP [0.00020] | VB S SBARTMP [0.00020] | VBN NP SPRP 

[0.00040] | VB NP NP [0.00099] | VB PPCLR PPTMP [0.00059] | VBG NP 

ADVPCLR [0.00020] | VBP RB ADVP VP [0.00079] | VBD SBAR 2 PP 

[0.00059] | VB ADJPPRD SBARADV [0.00020] | VBZ NP PPCLR [0.00277] | 

VB NP S [0.00020] | VBG SBARNOM [0.00040] | VBN S SBARPRP [0.00040] | 

VBG NP SCLR [0.00040] | VBN NP SBAR [0.00020] | VBD NPEXT PPDIR 
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PPLOC [0.00020] | VBN NP NPTMP PPLOC [0.00020] | VBG ADVPMNR 

PPCLR [0.00040] | VBD ADVPPRD [0.00059] | VB NPPRD 2 SBARADV 

[0.00020] | VB PPPRD [0.00079] | VBD PPTMP S [0.00020] | VBN NP PPCLR 

VP [0.00040] | VB [0.00554] | VBN NP SBARPRP [0.00020] | VBD NPEXT 2 

SBARADV [0.00020] | VB ADVPDIR PPDIR [0.00020] | VBZ RB NP [0.00059] 

| VP 2 NP [0.00040] | VBD PRT [0.00020] | VBZ ADVPCLR [0.00040] | VBZ 66 

ADJPPRD [0.00020] | VBZ SPRD [0.00119] | VBZ [0.00079] | VBD NP 2 SADV 

[0.00119] | VB NPTMP [0.00139] | VBN ADVPDIR PPTMP [0.00040] | VBD 

PPCLR [0.00475] | VBN NP NP [0.00277] | VBP PPPRD [0.00099] | VBG PP 

[0.00119] | VBD NP SBAR [0.00099] | VBD NPPRD [0.00534] | VBD PRT NP 

PP [0.00040] | VBD ADVPMNR PPCLR [0.00020] | TO VP [0.08429] | VBP NP 

ADVPTMP [0.00059] | VBD SBARTMP [0.00059] | VBP NP NP [0.00020] | 

VBD ADVPCLR [0.00040] | VBD NP PP [0.00218] | VBG VP [0.00158] | VBG 

NPTMPCLR [0.00059] | VBN VP [0.00613] | VBZ RB NPPRD PPLOC [0.00020] 

| VBZ SBARPRD [0.00099] | VB ADVP PPTMP [0.00020] | VBZ ADJPPRD 

[0.00693] | VB NP PPCLR [0.00851] | VBZ ADJPPRD SBARPRP [0.00020] | VP 

2 RB VP [0.00020] | VBD PPLOC [0.00020] | VBD NP SBARADV [0.00020] | 

VBD NP 2 SBARADV [0.00040] | VBD NP 2 PP [0.00099] | VBD NP PPTMP 2 

ADVP [0.00040] | VB S SBARPRP [0.00040] | VBD NPEXT PPCLR SCLR 

[0.00020] | VBN PPCLR [0.00198] | VBD SBARPRD [0.00059] | VBD 

ADVPDIR [0.00040] | VBD NP PP PPTMP [0.00020] | VBZ NP SBARADV 

[0.00040] | VB NP SBARTMP [0.00040] | VBN NP PPTMP [0.00396] | VB 

NPTMPCLR [0.00020] | VBN NP PPPRP [0.00059] | VBD NPPRD 2 ADVP 

[0.00059] | VBG NP [0.02948] | VBG NP SBARTMP [0.00040] | IN S [0.00020] | 

VBN ADJPPRD PPTMP [0.00059] | NONE PPLOC [0.00020] | VBD NPPRD 

PPTMP [0.00040] | VBN PRT NP [0.00040] | VBN NP SCLR [0.00277] | VBD 

VP [0.02473] | PPTMP VBZ VP [0.00020] | VBZ S [0.01840] | VBN NP PPCLR 

PP [0.00079] | VBP RB ADJPPRD [0.00020] | VBP NP PPCLR [0.00178] | VBD 

NPEXT PPDIR PPDIR [0.00198] | VBG NPTMP [0.00020] | VB PPMNR 

[0.00020] | VBG CC VBG NP [0.00059] | VBZ PRT NP [0.00059] | VBP 
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ADVPLOC [0.00020] | VBG NP NPTMP PP [0.00020] | VBD NPTMPCLR 

[0.00099] | VBZ PP [0.00059] | VBP ADVP ADJPPRD [0.00040] | VBD NPEXT 

PPCLR PP [0.00059] | VBD ADVP PPLOC [0.00040] | VBD PRT S [0.00020] | 

VBN NP PPLOC PPTMP [0.00020] | VBP ADVPTMP VP [0.00158] | VBD PRT 

NP [0.00099] | VBN NP ADVPMNR [0.00119] | VBD PPLOCPRD [0.00040] | 

VB CC VB NP [0.00040] | VBG SBAR [0.00237] | VB NP 2 PP [0.00020] | VB 

NP SBARADV [0.00218] | VBG PPDIR [0.00079] | JJ [0.00020] | VBD PPCLR 

PPCLR [0.00020] | VBD S PPTMP [0.00020] | VB NPTMP SBARADV [0.00040] 

| VB PRT PPCLR [0.00059] | VBN PPDIR PPDIR [0.00040] | VB PPCLR PP 

[0.00020] | VBP NPPRD 2 SBARADV [0.00020] | ADVPMNR VB NP 

SBARADV [0.00020] | VB NPPRD [0.00356] | VBN NP PP PPTMP PP [0.00040] 

| VBN ADVP VP [0.00040] | MD 66 VP [0.00020] | VBN NP PPCLR 2 PP 

[0.00020] | VBN NP PPLOC [0.00455] | VB NP SBARPRP [0.00040] | VBD NP 

NPTMP ADVPTMP [0.00020] | VBZ ADVP ADJPPRD [0.00040] | VB ADVP 

VP [0.00040] | VB NP [0.05936] | VBD 5 66 S [0.00040] | VB PP [0.00059] | 

VBG NP PPMNR [0.00059] | VB NP PPDIR [0.00079] | VBD ADJP [0.00020] | 

ADVP VBD SBAR [0.00040] | ADVPMNR VBN NP PPCLR [0.00020] | VBD 

NPTMP [0.00059] | VB NP PPMNR [0.00257] | MD RB ADVP VP [0.00020] | 

NN S [0.00020] | VBZ NP 2 SADV [0.00040] | VBN NP ADVPLOC [0.00059] | 

VBG PRT [0.00059] | VB PPLOC [0.00099] | VBD SBAR PPTMP [0.00020] | 

VBD ADJPPRD [0.00594] | VBG NP SBARPRP [0.00040] | VBP NP [0.01464] | 

VBZ RB SPRD [0.00020] | VBZ NPPRD [0.01286] 

WHADVP -> IN [0.01818] | WRB [0.50909] | WRB JJ [0.03636] | NONE 

[0.43636] 

WHNP -> WP [0.23875] | IN [0.03114] | WRB JJ [0.00346] | WP4 NNS 

[0.00692] | WDT NN [0.00346] | WHNP PP [0.00346] | WDT [0.50173] | NONE 

[0.21107] 

WHPP -> IN WHNP [1.00000]». 
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