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Abstract 
We describe the automatic conversion of English Penn Treebank (PTB) annotations into Language Neutral Syntax (LNS) (Campbell 
and Suzuki, 2002a,b).  In this paper, we describe LNS and why it is useful, describe the conversion algorithm, present an evaluation of 
the conversion, and discuss some uses of the converted annotations and the potential for extending the coverage to other languages.  
The work described here is in the spirit of other automatic re-annotations of PTB trees (e.g. Frank, 2000 and Meyers, 2001), but differs 
in the nature of the output. 
 
 

Introduction 
In this paper we describe a method of converting 
annotated trees in the Penn Treebank (PTB) (Marcus et 
al., 1993) into Language Neutral Syntax (LNS) 
representations, a representation system for natural 
language sentences developed at Microsoft Research 
(Campbell and Suzuki, 2002a,b). 

We begin by giving a brief description of LNS; for a 
detailed description, please see the references given 
above.  We then describe the conversion method itself, 
along with an evaluation of the conversion.  We then 
discuss possible uses of the new annotation.  We close 
with a discussion of scalability and possible future work. 

Language Neutral Syntax (LNS) 
An LNS tree is a representation of a natural language 
sentence that is semantically motivated and abstract, yet 
sufficiently concrete to effectively and robustly mediate 
between languages and between applications. LNS is 
semantically motivated in that it represents the logical  

arrangement of the parts of a sentence, normalizing such 
features as word order, function words and inflectional 
morphology to a language-neutral form.  For example, 
word order in English might indicate logical scope or 
grammatical function; in LNS, logical scope is 
represented explicitly as hierarchical order, and 
grammatical functions are represented by labels on the 
arcs connecting nodes to their parents; word order per se 
is neither present nor represented.  Similarly, information 
carried by inflectional morphology and function words is 
represented in LNS by separate nodes (e.g. tense, 
negation), or by binary features (e.g. definiteness, aspect).  
This results in a very different constituency from what 
occurs in the PTB representation, one which is less 
dependent on the particulars of English surface syntax and 
more reflective of logical relations, including scope and 
(deep) functional relations, which can be assumed to be 
more constant from one language to another. 

As an example of an LNS tree, consider the (made-up) 
sentence None of the largest American companies are 
being audited yet; the LNS of which is given in Figure 1 
(some details omitted).  

 
FORMULA1 (+Pass +Prog +Proposition)

SemHeads _NEG1 (+NegWrd)
OpDomain FORMULA2

SemHeads audit1
L_Sub _X1
L_Obj NOMINAL1 (+Plur)

SemHeads NOMINAL2 (+Def +Plur)
SemHeads NOMINAL3

SemHeads company1
L_Attrib FORMULA3

SemHeads American1
L_Attrib FORMULA4 (+Supr +CompDimension)

SemHeads large1
L_Degr FORMULA5

SemHeads _MOST1
L_Quant FORMULA6 (+Sing +ExstQuant)

SemHeads none1
L_Time FORMULA7

SemHeads yet1
L_Tense _PRES1 (+G_NonPast +NonBefor)  

 
Figure 1:  LNS for the sentence None of the largest American companies are being audited yet. 
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