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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?

o provides natural linguistic information

o facilitates linguistic research

o provides patterns and collocations of words
o ..

What corpus linguistics does not?

o provide reasons
o represent the entire language
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Corpus linguistics

e 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'?

here 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?

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

e Constructing corpora is an efficient way of doing language
documentation

e Easy to process with corpus tools

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

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

e 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,...

e The general corpus

o Newspaper articles and online short stories

o 100 million words

o Tokenized (L& et al., 2008) and POS-tagged (L& et al., 2010)
e The film subtitle corpus

o Movie subtitles

o 80 million words
o Tokenized and POS-tagged
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A sample of Vietnamese texts

Bai ng nhan biét dudc vai trd quan trong clia nhan dan trong
viéc luu giit va bdo ton nhiing di tich lich st cda t6 tién gidp
ong hoan thanh dugc cong trinh chit Viét cé.

— sample.plain.txt

B&i 6ng nhan _biét dugc vai_trd quan_trong ctia nhan _dan
trong viéc luu_ giit va bdo_ ton nhiing di_tich lich _s(r cda
td_tién gidp 6ng hoan thanh dugc cdng _trinh chit Viét cb .

— sample.tok.txt

B&i/E 6ng/N nhan_biét/V dugc/R vai_tro/N quan_trong/A

ctia/E nhan_dan/N trong/E viéc/N luu_giit/V va/CC bdo_ton/V
nhitng/L di_tich/N lich si/A clia/E t6_tién/N gitp/V éng/N

hoan thanh/V dugc/R cong  trinh/N chit/N Viét/Np c8/A ./.

— sample.tag.txtJ
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Con

cordance lines

M |Concordance
1,598|  server tnrée khi dén dich . M3t hé truyEn théng difp truyEn b3 cac vEu chu vh phin hii thing qua hé thing i kéu . Mét thing digp
1,599 w lnh thé cha ho khéng bi anh rdng b3t quy dinh méi ndy Cac yéu chu wa chi phi visa nhdp cinh vho M§ cfing hrong hiy ninr & céo
1,600 han vh th chivc bd méy cha B& Theong mai ; b ) Thwe hifn cde y8u chu vh tao ditu kitn thudn el cho co quan Mhi mrée oé thém
1,601| sin chaminh Doanh nghigp bao hifm cé trach nhigm thwe hifn cac yéu ciu wa quyét dinh ciia Ban kifm soat khi ning thanh toan B3
1,602|  gia wé mat k§ thudt d# chon danh séch ngfin & dwoc dya trén cac yéu ciu va tigy chudn danh gl d& quy dinh trong hd so mdi thiu va
1,603|  gia vé mit 1§ thuat df chon danh sach ngén 58 diror dwa trén cac yéu chu va fign chudn danh gid d& quy dinh trong b so mai thiu va
1,604| 14 goi b théng che phép mét chizeng tinh dang chay dwa ra cac vEu ciu trwe tifp v he ditu hanh G mire oo bén nhit théng tin
1,605| nd phi cé phin thift k& nén sae cho ¢ thé gia ting the d6 thee cac yéu ciu trong trong lai . 274 khing dwor tao ra ki dée hoae 48
1,606 phém L buukign | bao chi Mhfing cdng ngh# khéng dép ting cac yéu ciu trong cae quy dinh cha phap hudt Vigh Mam vé an todn las
1,607| ninr la mét san phém ha thng co 5& nhim vie mbt pham vi réng cac yéu chu trifn Iched va phat tritn g dung da chp . Microsoft
1,608 giao yéu chunfy dén Internet sau khi thay dhidia chi TP Cac yéu chu trén Internet di qua mach ndy dén prowy server réi proxy
1,609| cho guan tri vitn . godd ra mrouter cén ding IGMP & truyin cac yeu ciu trén mang LA nhém xéc dinh zem o6 may nae cén mudn
1,610 mém chung trén server | thift lap ciu hinh theo d31, dw dinh cac yéu céu trén cée may PC dwoc chi dinh , vh thi hanh mét 58 tac vy
1,611 nwéc cd phin hoé phai thanh fp Hi dbng kifm k@ tai sén theo céc yéu céu trén Khi mat ngwdi bi Tod én tuyén bé 1h da chit | da dwoo
1,612 wh cor o céc loal tén mit cdn phit hinh vao hru thing thee cac yéu ciu trén Cén o vae che ndi dung quy dinh tai difm 2 néu trén
1,613 tuborship mem xét vA gidd thigu lam thi tue in phép w8 cc yéu ciu trén tai BS Van ho - Théng tin T ban nhin din duy t wigc
1,614 tigng Viét hode tifng mrde ngodi phéi lam thi tuc xin phép vé céc yéu chu trén tai B4 Vin hod - Théng tin 6- Phéi hop véi co quan 15
1,613  phén thanh nhidn loai khic nhau - loai difu khifn chirong trinh |, cac yéu cAu trang thai va cac yéu ciu nhip / xudt . Pa ra cac du ghi
1,616 ciangwdi ding cd thé dwa vao iy thie muyc . Web server nhiin cac vEu chu théng tin v ngwd o dung | sau 46 gd dép Ung che hy |,
1,617 dung chay cac trinh duyét web d néi vao web server vh dwara cic yéu céu , théng quand dén may tinh 1én . Mét thi thudt cling dwoc
1,618 5% ket ehai W31 trivéng wh difn kign lao déng phii dap ing cac vEu chu theo quy dinh cia phip gt Mgin hang lign doanh hoat déng
1,619 b dinh tuyén khéc 42 céip nhit bang dinh fuyén cia nd | tré 14 céc yeu chu by cac bé dinh tuyén khéc |, thwéng xuyén théng bao sy hitn
81,62’@ gidi phap phr e char chivene fednd beBin et by nd chde nhSn e de crEn cdn B ehia DO ad can A4 il Ases laiard b cbibes A cde




Syntactic pattern

An). MOt thédi, gidi chwdng &y

nhitng

ot gid tri ddng vién vé cinh thén ma con vé vaAt chat.

digu, day chat tho, chat Hug,

nhitng

lam xao léng nguwdi Hué wéd cdon léwm rung Jdéng biét bao

¢ dep cia Trinh. Boi v&i Bao,

nhiing

Trinh cd tinh yvéu mé con cd cd biet on vA kinh phue. &

nh ddi v&i Tran VEn. ben day,

nhitng

Loan cd mdt cdng tac nhat dinh, ma con degc yén cém e

cla khinh me chong., Tran Van

nhitng

ghiét anh mé& con khinh nla. Ligm hoco goo, déao md, d

nhi? Tréan V&n cau mdt. Trinh

nhitng

©d ra thé o v¥i théi cuc wd con ngu nda. Hoi véu Trin

idu giye Td di tiép. Quai la,

nhitng

nd o ¥ tai chd mé con trd vai dén, dbng d61 mEt wod

iy xuc nita 14 c8c ngan hang

nhiing

khong mua dwos USD tir kiéu hoi wé con phdi ton mdt  lus

hirc xdic nita la cac ngan hang

nhitng

khing mua diroc T30 tir kiéu hii md con phdi tdn mdt  lue

&c khac, Tw twdng HO Chi Minh

nhitng

chinh phuc deoe dén tde Viét Namw wd con chinh phue dw

c ta mii ngay mdt phat trién,

nhitng

wanh & bén trong ma con vitng o bén ngoai, dwge ban bé

M¥ luc ddu con ryt ré, wvé sau

nhitng

khéng rut ré ma con sang tac bai hat vé Viét Nam, hao

Tin tdét lanh nay

nhitng

14 niém ty hao cho gia dinh em ma con la vinh dge cho o

nh ménh. Bdi chinh tir davy anh

nhitng

dhroe gidi khos hoo hdi ngoai hiét dén nhidu hon mé oo

that bat ngd. Nhigu budn lang

nhiing

oo ddi =ong kinh té on dinh wéd con bdo ddm vé sinh mé

d& co nhitng mau chuan ldn, ta

nhitng

¥hing kich cau md con han ché cau vi néu gid dua hét o
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Serial verbs

ng cha anh d3 tinh dé&n chuy&n lam don
_thuong nao méi v& cho ciing khé_st’j vi
Bénh vién Bach Mai . Thang sau ,
hy nit da den dit theo dta tré lin ciin
6ng Diing k& : “ Sinh difa naoc ra ciing
c thanh tai rdi v& Nam , nhung khi dé
mét 14 , déi , lanh , lam xong 1la chi
p éng chi_tich réi ma ching duge gi .

tién

e hoi nay thanh eéng , Nhu Mai xin va
e , nhung Duéi_c\‘.mg phai bé vi éng ba
6n mét hon ca gi® tré con . Ngay ngay
m nén gia heoi cao ... ! # . Ching téi
T& m& sang , khat chay od hong , t&i
May ma ném nay duge mia chi néu khéng

Tit o3 xe

myg lic 46 1la 1 g 30 sang .
chi khodng 6 m 2 , vach bing van &p ,
g subt ngay nhu_thé . Boi , ra w6 thi
mdt su lua chon tét nhdt cho hoe vién
ach cquan : ™ Dia phuong noi ngudi sau
bon qui hiéu_chién . Vi sao ching lai

ghé sat mit d& “ ngim ” con vdt , Du
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kién nghi xin dugc ho#n di_déi dén sau t&t nhung
phai hi hui gdy dung tim méi méi , ci ban quan 1y
hét danh xin vé kém 16i khuyén chin thanh cla bac
tédp di mim cwdi chao téi . Cam gidc khéng an toan
tinh
biét
muc::n
Chéc
dugc
thén sinh sg phai di nhén tién tudt !

cho di hoc hét &y chir . Nhumg ting thiéu mii
cac anh ,

vat xuéng ngu vai , ed lac chéng_thé an n

cd con duge gap ba , cac em |, cac
as
phiai di tiép 1én trung wong théi ~ . Ong khi
gisi thigu di hge lai may bay nhé . €6 4 ti
Ba ldo gén

phai cho &n cho uéng vai bén , tim ria ching hai

yéu_ci?‘tu duge dua di coi mit vai b gai nhumg ba C
trd day 1o do di tim nude uéng . Vén rém nhin qua
phai di vay di mugn , tui ndm dé ma ngudi ta kéo
c&u_héa dirge 1énh dién ra hai bén va r:.huén_b:'!. den_
muén vao phai di qua mét phéng khac ngdin véi phén
ngai phai di ngang qua phéng gia dinh ngudi ta .

cai nghién mudn tiép_tuc theo hoc bédc dai hge . C
cal cu tru phai dugo xac nhin la khéng coén ma_tay
thich di tan sat bin gift nhimg nguéi din hiédn 1a
cédm dua xa ra kéu : “ Cha dimg nhin gdn vi cc’)_t.hé



Collocations of the word tim ‘heart’

t] I I I (-x)  VietnameseWacC freq = 9396 (72.4 per million)

objectArgument 1835 3.7 ||simple_sentence_1 1507 3.0 || modifies_. N 269 4.8

suy 165 9.3 || dap 288 9.39 || nhoi 19 10.21
dau 287 9.13 || hieu 15 7.9 || dau nhoi 5 8.71
mé 43 8.2 || thdn thirc 9 7.25||yéu 66 8.52
Nhip 13 7.78 || den 6 6.25 || nhifc nhdi 6 8.23
moi 22 7.4|[mot 7 6.22 || budt 4 7.52
phau thuat 19 7.32 || ruém 4 6.22 || thung 16 7.38
van 20 7.3 || duoc 7 6.2 ||nat 17  6.98
ghép 23 7.22 || mach bao 4 6.15 || tai 5 5.7
muon 10 7.13 || cach 4 6.09 || thdp 11 4.85
th&u 22 7.1|| ngling 39 6.02 || théng 6 3.7
rung 14 6.67 || rung dong 6 5.99 ||sau 4 3.12
giai phau 9 6.5||ri 5 5.97 || gan 7 2.45
Hoa nhip 5 6.47 || doc 4 5.92 || day 6 2.3
thlng 12 6.39 || 4 5.92 || xa 6 2.24

g %I@l:lng ’ :




Collocates of the words tim ‘heart’ and long
‘stomach/gut’
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Syllable frequency and dispersion

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

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

Table: Frequencies and dispersion measures for Vietnamese syllables.

Syllabeme  SyllIFreq  SyllDisp  SyllDisp%  SyllPerMil  LogSyllFreq  LogSylIDisp

thuy 13177 4001 29.91 166.80 412 3.60
thuy 1100 618 4.62 13.92 3.04 2.79
thuyén 676 433 3.24 8.56 2.83 2.64
thuyén 17282 3492 26.10 218.76 4.24 3.54
thuyét 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.
WEF: WordFreq, WD: WordDisp WDP: WordDispPercent, LSF:
LogSubtFreq, LSD: LogSubtDisp, WPM: WFPerMillion

Word WF WD WDP LSF LSD WPM
da 87 82 0.61 194 1.92 1.10
gian ac 46 38 028 1.67 1.59 0.58
toi ac 2422 1568 1157 3.38 3.20 30.66
hiém 4c 64 61 0.45 181 1.79 0.81
bac ac 2 2 0.01 0.48 0.48 0.03
quai ac 40 40 030 161 1.61 0.51
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Dispersion measures (Gries, 2009)

Abbreviation

Measure

FREQ
RANGE
MAXMIN
sD
VARCOEFF
CHISQUARE
D_EQ
D_UNEQ
D2
S_EQ
S_UNEQ
D3
DC
IDF
ENGVALL
U_EQ
U_UNEQ
UM_ CARR
AF EQ
AF_UNEQ
parts) Ur_KROM
F_ARF
AWT
F_AWT
ALD
F_ALD

15 /26 SELF DISP

observed frequency of word w

number of parts with word w

max. freq. of w/part—min. freq. of w/part

standard deviation of frequencies

variation coefficient of frequencies

chi-square value of the frequency distribution

Juilland et al.’s D (assuming equal parts)

Juilland et al.’s D (not assuming equal parts)

Carroll's Dy

Rosengren’s S (assuming equal parts)

Rosengren’s S (not assuming equal parts)

Lyne's D3

Distributional Consistency

Inverse Document Frequency

Engvall's measure

Juilland et al.’s usage coefficient U (assuming equal parts)
Juilland et al.’s usage coefficient U (not assuming equal parts)
Carroll's U

Rosengren’s Adjusted Frequency AF (assuming equal parts)
Rosengren’s Adjusted Frequency AF (not assuming equal
Kromer's Ug

Savicky and HlavaZovd's farp

Savicky and Hlavétova's AWT

Savicky and Hlavé¢ova's fawT

Savicky and Hlavé¢ova's ALD

Savicky and Hlavacova's far p

Washtell's self-dispersion

e —— =



Dispersion measures

Word FREQ __ RANGE _MAXMIN __ SD _ VARCOEFF _ CHISQUARE D _EQ _ D_UNEQ
canh gan 8.00 8.00 100 001 147.34 220704.86 0.65 0.53
canh phén 2.00 2.00 100 0.00 294.60 15572.46 0.29 0.23
cinhsit  25605.00  12434.00 46.00 076 5.16 869451.64 0.99 0.99
cao luong 100.00 49.00 23.00 0.08 135.55 575687.79 0.67 0.75
cip lang 30.00 23.00 3.00  0.02 94.21 191176.18 0.77 0.64
cap nia 9.00 7.00 3.00 001 179.34 137331.11 0.57 051
D2 S EQ S UNEQ D3 DC IDF __ ENGVALL U EQ U UNEQ UM CARR
0.17 0.00 000 542644 000 1441 0.00 5.17 4.8 138
0.06 0.00 000 -21709.50  0.00  16.41 0.00 0.59 0.46 0.11
0.76 0.06 0.05 566 006  3.80 1839.48  25376.75  25394.28 10446.87
0.26 0.00 000  -4502.74 000  11.79 0.03 67.47 74.61 25.61
0.25 0.00 000  -221807 0.00 1288 0.00 2322 19.08 7.61
0.15 0.00 000  -8030.77  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 8.00 563 7427879.64 572 7.13 627 100 1.00
0.00 0.00 2.00 120  34989851.57 121 779 138 100 1.00
1606.13 1393.76 1702834  0384.85 20117.13 211181 415 598062 0093 0.3
0.02 0.08 58.00 3454  2075863.50 2046 6.49 2738 1.00  1.00
0.00 0.02 26.33 1524 3737474.52 1137 6.77 1435 100 100
0.00 0.00 7.83 432 11080483.74 355 7.30 429 100  1.00
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Latent Semantic Analysis: English (Landauer and

Dumais, 1997)

The ' at Pearson
Knowledge Technologi Summary Street™
Y Info L nfo
New! How to Use Web Site <? from Handbook of LSA <? Amazon
15t Time Us LSA News Download LSA Mail to Webmaster
il Updated:30/06/03 Publications LSA-NLP support@colorado.edu

[MPORTANT NOTICE

[PLEASE consult the Information provided on this |
[website BEFORE attempting analyses.

http://1lsa.colorado.edu/
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http://lsa.colorado.edu/

Latent Semantic Analysis (LSA)

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

e Semantic content of a document can be usefully approximated as a
sum of the meaning of its words
e How does LSA work?

o 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

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

o 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

Correlation between frequency and LSA

0.8 1.0

0.6
1

LSA of 1st Constituent and 2nd Constituent
0.2

0.0
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Hyperspace Analogue to Language (HAL): English
(Burgess and Lund, 1997)

Psycholinguistics &
Computational Cognition Lab
~ University of California, Riverside

)

Curt Burgess, Ph.D.

Welcome to the

Page

A 25-element high-dimensional space vector for the word "road" rendered in gray scale.

N T T I TR

We will soon be linking the various investigators in this area. Until then you can get a sense of some of the work by checking
out two recent symposia on the topic and our own lab's ional work with HAL (the H;
Language memory modl).

Analogue to

Organized Symposia on High-dimensional Space
I Socicty Developing models of high-d
the Psychonomic Society, 2, 53.

| semantic space (1997) Chaired by C. Burgess & T. K. Landauer. Abstracts of

202 http://locutus.ucr.edu/hds.html


http://locutus.ucr.edu/hds.html

Hyperspace Analogue to Language (HAL)

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

e 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.

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

e 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).

e In HAL, then, two words are semantically related if they tend to

appear with the same words.
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Implications

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

o The linguistic information extracted from corpora can be used in
designing curriculum and in language teaching and learning.

o The frequency lists can be used as a source for compiling language
textbook.

o Language documentation

o ..

e The statistical-semantic measures, such as frequencies, dispersion
measures, LSA scores and HAL scores can be used in
psycholinguistics and studying human memory.

o Automated essay scoring
o Cognitive linguistics, Psycholinguistics, Computer Science
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Conclusion

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

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

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

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