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Abstract. In this paper, we present a probabilistic shift-reduce parsing model
which can overcome low context-sensitivity of previous LR parsing models.
Since previous models are restricted by LR parsing framework, they can utilize
only a lookahead and a LR state (stack). The proposed model is not restricted
by LR parsing framework, and is able to add rich contextual information as
needed. To show an example of contextual information designed for applying
the proposed model to Korean, we devise a new context scheme named “sur-
Jace-context-types” which uses syntactic structures, sentential forms, and selec-
tive lexicals. Experimental results show that rich contextual information used
by our model can improve the parsing accuracy, and our model outperforms the
previous models even when using a lookahead alone.

1 Probabilistic Shift-Reduce Parsing Model

Since the first approach [1] and [2] of integrating a probabilistic method with the LR
parsing technique, some standard probabilistic LR parsing models have been imple-
mented. [3] and [4] (or [5]) defined a parse tree candidate 7 as a transition sequence
of LR state [3] or LR stack [4] that is driven by an action and a lookahead, as follows:
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where s; and o; are the i-th state [3] and stack [4], [; is the i-th lookahead, a; is the
action that can be performed for the lookahead and the state (or the stack), and m is
the number of actions to complete parsing procedure. A state/stack transition se-
quence gives the following probabilistic model:
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These models are less context-sensitive, because the selection of action can be af-
fected by information beyond the LR parsing framework, such as LR parsing table,
LR stack, lookahead.
As actions are performed, not only the stack but also the input are changed. We
propose a probabilistic shift-reduce parsing model considering both of the stack and
the input word sequence W= w;...w,, as follows:



