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What is corpus linguistics?

• The study of natural and authentic language data on a large scale

• The computer-aided analysis of extensive collections of texts
(transcribed utterances or written texts)

• The main purpose of a corpus is to verify a hypothesis about
language

• What corpus linguistics does?
◦ provides natural linguistic information
◦ facilitates linguistic research
◦ provides patterns and collocations of words
◦ ...

• What corpus linguistics does not?
◦ provide reasons
◦ represent the entire language
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Corpus linguistics

• Why do we need corpus linguistics?
◦ What can linguists do without data?
◦ What is the most frequent word in your language?
◦ Which are new words in your language?
◦ What is the most collocational words with the word “toy”?
◦ ...

• Where do word meanings exist?
◦ In our brain?
◦ In dictionaries?
◦ Contexts and collocations: “You shall know a word by the company it

keeps” Firth (1957)
◦ Quantitative corpus linguistics is used to identify semantic relations of

words in contexts
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Why do we need other Vietnamese corpora?

• Corpus linguistically, Vietnamese is still an under-studied language

• Constructing corpora is an efficient way of doing language
documentation

• Easy to process with corpus tools

• The questions of language acquisition can be revealed with corpus
data

• Corpus-based approaches aim at testing and improving theories
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Methods and Data

• This study uses (quantitative) corpus linguistic approaches with
open-source tools, e.g., Antconc, R, HiDEx, Corsis,... ; and some
other programs e.g., WordSmith, SketchEngine,...

• The general corpus
◦ Newspaper articles and online short stories
◦ 100 million words
◦ Tokenized (Lê et al., 2008) and POS-tagged (Lê et al., 2010)

• The film subtitle corpus
◦ Movie subtitles
◦ 80 million words
◦ Tokenized and POS-tagged
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A sample of Vietnamese texts

Bởi ông nhận biết được vai trò quan trọng của nhân dân trong
việc lưu giữ và bảo tồn những di tích lịch sử của tổ tiên giúp
ông hoàn thành được công trình chữ Việt cổ.

— sample.plain.txt

Bởi ông nhận_biết được vai_trò quan_trọng của nhân_dân
trong việc lưu_giữ và bảo_tồn những di_tích lịch_sử của
tổ_tiên giúp ông hoàn_thành được công_trình chữ Việt cổ .

— sample.tok.txt

Bởi/E ông/N nhận_biết/V được/R vai_trò/N quan_trọng/A
của/E nhân_dân/N trong/E việc/N lưu_giữ/V và/CC bảo_tồn/V
những/L di_tích/N lịch_sử/A của/E tổ_tiên/N giúp/V ông/N
hoàn_thành/V được/R công_trình/N chữ/N Việt/Np cổ/A ./.

— sample.tag.txt
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Concordance lines
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Syntactic pattern
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Serial verbs
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Collocations of the word tim ‘heart’
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Collocates of the words tim ‘heart’ and lòng
‘stomach/gut’
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Syllable frequency and dispersion

• Quantitative corpus linguistics is characterized by the exhaustive
and systematic analysis of linguistic phenomena on the basis of a
linguistic corpus.

• Many types of frequencies and dispersion measures can be
computed.

Table: Frequencies and dispersion measures for Vietnamese syllables.

Syllabeme SyllFreq SyllDisp SyllDisp% SyllPerMil LogSyllFreq LogSyllDisp

thuỷ 13177 4001 29.91 166.80 4.12 3.60
thuỵ 1100 618 4.62 13.92 3.04 2.79
thuyên 676 433 3.24 8.56 2.83 2.64

thuyền 17282 3492 26.10 218.76 4.24 3.54

thuyết 12346 5699 42.60 156.28 4.09 3.76
ti 1629 1056 7.89 20.62 3.21 3.02
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Word frequency and dispersion

Table: Frequencies and dispersion measures for Vietnamese words.
WF: WordFreq, WD: WordDisp WDP: WordDispPercent, LSF:
LogSubtFreq, LSD: LogSubtDisp, WPM: WFPerMillion

Word WF WD WDP LSF LSD WPM

á à 87 82 0.61 1.94 1.92 1.10
gian ác 46 38 0.28 1.67 1.59 0.58
tội ác 2422 1568 11.57 3.38 3.20 30.66

hiểm ác 64 61 0.45 1.81 1.79 0.81
bạc ác 2 2 0.01 0.48 0.48 0.03
quái ác 40 40 0.30 1.61 1.61 0.51
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Dispersion measures (Gries, 2009)

Abbreviation Measure
FREQ observed frequency of word w
RANGE number of parts with word w
MAXMIN max. freq. of w/part—min. freq. of w/part
SD standard deviation of frequencies
VARCOEFF variation coefficient of frequencies
CHISQUARE chi-square value of the frequency distribution
D_EQ Juilland et al.’s D (assuming equal parts)
D_UNEQ Juilland et al.’s D (not assuming equal parts)
D2 Carroll’s D2
S_EQ Rosengren’s S (assuming equal parts)
S_UNEQ Rosengren’s S (not assuming equal parts)
D3 Lyne’s D3
DC Distributional Consistency
IDF Inverse Document Frequency
ENGVALL Engvall’s measure
U_EQ Juilland et al.’s usage coefficient U (assuming equal parts)
U_UNEQ Juilland et al.’s usage coefficient U (not assuming equal parts)
UM_CARR Carroll’s Um
AF_EQ Rosengren’s Adjusted Frequency AF (assuming equal parts)
AF_UNEQ Rosengren’s Adjusted Frequency AF (not assuming equal
parts) Ur_KROM Kromer’s UR
F_ARF Savický and Hlaváčová’s fARF
AWT Savický and Hlaváčová’s AWT
F_AWT Savický and Hlaváčová’s fAWT
ALD Savický and Hlaváčová’s ALD
F_ALD Savický and Hlaváčová’s fALD
SELF_DISP Washtell’s self-dispersion
DP Gries’s Deviation of Proportions
DP_norm Gries’s Deviation of Proportions (normalized)
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Dispersion measures

Word FREQ RANGE MAXMIN SD VARCOEFF CHISQUARE D_EQ D_UNEQ

cảnh gần 8.00 8.00 1.00 0.01 147.34 220704.86 0.65 0.53

cánh phấn 2.00 2.00 1.00 0.00 294.69 15572.46 0.29 0.23
cảnh sát 25695.00 12434.00 46.00 0.76 5.16 869451.64 0.99 0.99

cao lương 100.00 49.00 23.00 0.08 135.55 575687.79 0.67 0.75

cặp lồng 30.00 23.00 3.00 0.02 94.21 191176.18 0.77 0.64
cạp nia 9.00 7.00 3.00 0.01 179.34 137331.11 0.57 0.51

D2 S_EQ S_UNEQ D3 DC IDF ENGVALL U_EQ U_UNEQ UM_CARR
0.17 0.00 0.00 -5426.44 0.00 14.41 0.00 5.17 4.28 1.38
0.06 0.00 0.00 -21709.50 0.00 16.41 0.00 0.59 0.46 0.11
0.76 0.06 0.05 -5.66 0.06 3.80 1839.48 25376.75 25394.28 19446.87
0.26 0.00 0.00 -4592.74 0.00 11.79 0.03 67.47 74.61 25.61
0.25 0.00 0.00 -2218.07 0.00 12.88 0.00 23.22 19.08 7.61
0.15 0.00 0.00 -8039.77 0.00 14.60 0.00 5.13 4.63 1.37

AF_EQ AF_UNEQ Ur_KROM F_ARF AWT F_AWT ALD F_ALD DP DPnorm
0.00 0.00 8.00 5.63 7427879.64 5.72 7.13 6.27 1.00 1.00
0.00 0.00 2.00 1.20 34989851.57 1.21 7.79 1.38 1.00 1.00

1606.13 1393.76 17028.34 9384.85 20117.13 2111.81 4.15 5980.62 0.93 0.93
0.02 0.08 58.00 34.54 2075863.59 20.46 6.49 27.38 1.00 1.00
0.00 0.02 26.33 15.24 3737474.52 11.37 6.77 14.35 1.00 1.00
0.00 0.00 7.83 4.32 11980483.74 3.55 7.30 4.29 1.00 1.00
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Latent Semantic Analysis: English (Landauer and
Dumais, 1997)

http://lsa.colorado.edu/
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Latent Semantic Analysis (LSA)

• LSA is one of a growing number of corpus-based techniques that
employ statistical machine learning in text analysis

• Semantic content of a document can be usefully approximated as a
sum of the meaning of its words

• How does LSA work?
◦ Documents are represented as “bags of words”, order of words in a

document is not important, only how many times each word appears
in a document

◦ Concepts are represented as patterns of words that usually appear
together in documents.

◦ Words are assumed to have only one meaning. This is clearly not the
case (e.g., the word banks could be river banks or financial banks) but
it makes the problem tractable.
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Latent Semantic Analysis
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Hyperspace Analogue to Language (HAL): English
(Burgess and Lund, 1997)

http://locutus.ucr.edu/hds.html
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Hyperspace Analogue to Language (HAL)

• HAL is also a type of semantic memory, developed by Kevin Lund
and Curt Burgess in 1996.

• HAL considers context only as the words that immediately
surround a given word. HAL computes an NxN matrix, where N is
the number of words in its lexicon, using a 10-word reading frame
that moves incrementally through a corpus of text.

• Two words are simultaneously in the frame, the association
between them is increased, that is, the corresponding cell in the
NxN matrix is incremented.

• As in LSA, the semantic similarity between two words is given by
the cosine of the angle between their vectors (dimension reduction
may be performed on this matrix, as well).

• In HAL, then, two words are semantically related if they tend to
appear with the same words.
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Implications

• The parts of the corpora can be used in compiling dictionaries,
reference grammars, teaching and learning Vietnamese, among
other linguistic research fields.
◦ The linguistic information extracted from corpora can be used in

designing curriculum and in language teaching and learning.
◦ The frequency lists can be used as a source for compiling language

textbook.
◦ Language documentation
◦ ...

• The statistical-semantic measures, such as frequencies, dispersion
measures, LSA scores and HAL scores can be used in
psycholinguistics and studying human memory.
◦ Automated essay scoring
◦ Cognitive linguistics, Psycholinguistics, Computer Science
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Conclusion

• The availability of data and the current computational power allow
us to construct complex and multi-facet linguistic corpora and/or
linguistic databases.

• An interdisciplinary approach reveals insight into the nature of
language acquisition and language processing.

• Thanks to the corpus tools, linguistic data can be mined and used
efficiently.

• The outcomes of quantitative corpus linguisitcs are food for
quantitative linguistics, psycholinguistics, cognitive linguistics, etc.

• ...
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