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Abstract: The model of semantic context of lexemes which represent the structure semantic configuration of lexems
corpus of text arrays has been proposed. It is shown that partially ordered set of semantic concepts are formed in the
lexem semantic context. Concepts’ intents are defined by semantic fields, concepts extents — by lexems.
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Formal concept analysis is one of components of
modern data mining methods [1, 2, 3, 4]. In this
theory the formal contexts are analysed using the
algebraic lattices. The use of model of lexeme
semantic context can be effective in the text mining
algorithims. Let consider the theoretical model of
text documents, dictionary of lexemes and semantic
fields. Let some lexeme dictionary exist

W={w|i=12.,N,} (1)
Texts documents can be described as

D=1{d,|j=12..,N,| )
Introduce semantic fields set

S={s |k=12..,N,} 3)

Mapping of lexemes of text dictionary to
semantic fields set can be represented as

Us: W, —>s, i=12.,Nk=12..,N; (4

The set of lexems of semantic field s, can be
written as

UWS
W, ={wi |w, —s,,i =1,2...,NW} (5)

The matrix of semantic attributes can be written
as

M. = (o3 5 ©)

where plfjd — the frequency of semantic field s, in
the lexems set of document

sd nlfd
Py = N_J: (7)
The vector
vi=(pg, ... 03 ©)

represents the document d; in Ns-dimensional space.
Let define semantic context of lexems as triple

K=W,s,1), ©)

where W — the set of lexems of texts dictionary, S —
the set of semantic fields, | — relation:

| cW xS, 1={(w,s)} (10)

Pair (W;,s,) means that lexeme W, belongs to

the semantic field s . Let define the lattice of

semantic concepts of lexems. For
Extent c W, Intent — S let define the following

mappings

Extent’={ s € S|w e Extent : wls }

11
Intent’={ weW [s < Intent : wis } ()
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Let consider the semantic concept as a pair
Concept = (Extent, Intent) (12)

where Extent cW ,
following condictions

Intent = S are with the

Extent’ = Intent

Intent” = Extent (13)
The set Extent is called extent, Intent — intent

of semantic concept Concept . Partially ordered set

appears in the semantic context of lexemes

¥W,S, 1) ={ Concept, [m=12,...N_}

' 14
Concept,,= (Extent,, Intent, ) (14)

where N - amount of concepts. The concepts

lattice can be presented by Hasse diagram. Let
consider an example when lexemes [L1,L2,L3,L4]

belong to semantic fields [S1,52,$3,54].

The example of Hasse diagram of context in a
case of univalued correspondence between lexemes
and semantic fields, when different lexemes belong
to different semantic fields, is showed in Fig. 1. The
example of Hasse diagram of context in the case of
multivalued correspondence between lexemes and
semantic fields, when some lexems can belong to
different fields at the same time, is showed in Fig. 2.
Frequency characteristics of extents of received
semantic concepts give new components for vector
(8) and generate additional subspace for quantitative
analysis.
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Fig. 1 — Example of Hasse diagram in case of
univalued correspondence between lexemes and
semantic fields
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Fig. 2 — Example of Hasse diagram in case of
multivalued correspondence between lexemes and
semantic fields

CONCLUSION

The considered model of semantic context of
lexemes represents the structural semantic
configuration of lexems corpus of text arrays. It is
shown that partially ordered set of semantic concepts
are formed in the lexeme semantic context.
Concepts’ intents are defined by semantic fields,
concepts extents — by lexemes. Using the model
suggested in this work gives the ability to detect new
subsets of semantic groups of lexemes for forming
the vector space for texts’ arrays analysis.
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