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Outline

New kind of method and tool (Matrix) for the statistical analysis of
corpora

Standard corpus linguistic research process model identifies the
research question (and the linguistic features) early in the study.

Recent advances in annotation and size

Matrix is a tool which assists in finding candidate research questions
Matrix integrates part-of-speech tagging and semantic field tagging in
a profiling tool

Extends the keywords procedure to identify key grammatical categories
and key concepts

Comparison of UK 2001 general election manifestos of the Labour and
Liberal Democratic parties
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Corpus LingJisti'c‘Research‘
Process Model

Question:. A research question or model Is
devised

Build: Corpus design and compilation

Annotate. Computational analysis of the
corpus

Retrieve. Quantitative and qualitative
analyses of the corpus

Interpret. Manual interpretation of the
results or confirmation of the accuracy of
the model
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Data-driven versus
corpus-driven

Recent advances
» Larger corpora
» Linguistic annotation at multiple levels

A tool which assists Iin finding candidate
research guestions

Allows macroscopic analysis to inform
microscopic analysis
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Matrix method (1)
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Matrix method (2)

Integrates POS tagging and semantic
field annotation into a profiling tool

"Extends keywords procedure to identify
key grammatical categories and key
concepts

Choice of log-likelihood statistic over
chi-squared statistic




Case studies

- Social differentiation in the use of English
vocabulary (Rayson, Leech & Hodges, 1997)

" Profiling of learner English (Granger &
Rayson, 1998)

- Semantic analysis of technical documents
from the software engineering domain
(Sawyer, Rayson & Garside, 2002)




Worked example

“Comparison of UK 2001 General
Election manifestos of the Labour and
Liberal Democratic parties.




Comparison
at word
level

LibDem manifesto Lahour manifesio
Word Freguency | Word Freguency
the 1174 | the 1422
atucl 7394 | to 1112
to 736 | and 1100
of 632 | of 718
will 441 | we oLk
we 428 | in 546
a 345 | will 315
i1 320 | a 06
for 30& | for 491
by 196 | is 330
o1l 166 | oue 273
ate 128 | with 242
that 123 | are 226
is 119 | have 209
he 109 | by 194
tmote 107 | on 125
with 107 | be 173
hase 97 | new la5
this 94 | more 162
their 93 | people 1an




Top 20 most
significant
differences at
word level
between
Labour and
LibDem
manifestos

LibDem manifesto Lahour manifesio
Word Frequency | Rel. Frequency | Rel. 0/T-use | LL
freyq. freyq.
1 liberal 47 0.23 0 0.00 + 21 .41
2 would 7o 0.34 10 0.04 + 7128
3 democrats 4n 0.20 a 0.00 + g2 .29
4 our 76 0.37 72 0.97 63 .24
5 lahour a3 0.1a 152 0.54 43 36
& is 119 0.5 230 1.17 47 .04
i which g2 0.43 a7 0.13 + 4513
g o 3 0.04 T8 0.27 43 97
g3 1907 4 0.0z 54 0.19 3676
10 | green 26 0.13 2 0.m + 3281
11 | envwirofumeital 47 0.23 14 0.05 + 3098
12 | estdblish 24 0.17 7 0.0z2 + 2206
13 | sitwce 2 0.m 38 0.14 2806
14 | ten-year 1] 0.0 25 0.09 2728
15 | also 28 0.43 50 0.1z + 2630
lé | Governents 15 .07 a 0.00 + 2508
17 | britains 15 0.07 0 0.00 + 2598
12 | long term 13 .07 0 0.00 + 2598
19 | new 57 0.2g la5 0.9 2591
20 |'s 29 0.14 106 0.32 2548
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Concordance of key word would
from LibDem manifesto

mitted Lo Craining programmes winch
n: yes"r 2 span> Companies eligible
ot o the unempl oyment register wrho
acenm: yes"r» < spanr The progr amme
nmerntal assessmernt of buildings arnd
Sb= retained police officers | This
nd violent offenders , =0 that they
"mEo-spacerm: yes'> < fspan- Peform
roe Towag Offender Thstitutions atd
lack; layout—grid-mode: line'> which
e="mEo-spacerim: yes'":> <fspanr This
with the safety benefits that this

cess in tackling powverty in Britain
e="mso-spacerim: yes":> < spanr This
pacerr: yes"r < Sspanr yer time we
"m=o-spaceru: yes'> <fspan- People
to claim their hasic pension - This
uri: yes"r «<Sspan> At present , this
arn= Mnyone earndiy less than Z5,000
with a Local Tnitiatiwves Fund which
="mso-spacerarn: yes"r < span> OFCOM
asters , regalated by OFCOM |, which
setting a deadline after which they
s"> <fspan- This tax-free allowance

wonld
wold
wronalcd
wronalcl
wold
wronalcd
wonld
wrold
wronalcd
wonald
wronlod
wronalcl
wold
wronalcd
wonld
woald
wronlod
wonld
wold
wronalcd
wonald
wrold
wronalcl
woald

bring snormoas benefits to the econo
include those working with Inwvestors
like work =otpE < faip> < fspan> <P
include erwrirormerital assessment of

promote the vuse of better insulation
give the police more flexibility <h

only be released followirg amn assess
respotid not oily to the problems caun
ensure that those young people who m
limit the </span> <span style='font-
externd across the TE the =scheme ocury
bring . <span style="mso-spacerini: ¥y
be measured by a Caality of Life Ind
include a statemert of the standards
ensure that a growirng proportiorn of

no longer haywe to show a history of

eventnally help arowmd 2.4 million p
take 1.4 willion people on low incom
ray less tax even allowirng for oar 1
give gramts to support libraries | m
ensure that these standards are main
then jquarantes them the righit to be

automatical 1y lapse =zpan style="m
be set at 1500 and apply to all smal

ild )



Comparison
at the POS
level

LihDem manifesto Lahour manifesto
POS Frequency | Rel. Frequency | Rel. 0,/10- LL
frey. freq. use
1 MIC 124 0.61 87 2.09 - 19739
2 ET 13 0.06 105 0.37 - 5526
3 VEBZ 119 0.5% 334 1.1 - 42 06
4 D 22 0.1 122 0.43 - 4215
3 MMz 1999 9.&0 2271 5.08 + 3930
& Doo k! 0.4z 47 0.17 + 3837
7 AFPPGE 109 0.9z 438 1.56 - 3141
g Vv 637 KR 650 231 + 28RS
2 Vo 66 317 fif 2 2.3a + 28 49
10 | ER 379 1.2 363 1.51 + 277
11 | GE 29 0.19 119 0.42 - 2085
12 | ¥HO K 0.36 124 0.63 - 2056
13 | HHO 0 0.00 17 0.06 - 1855
14 | II21 at 0.33 41 0.13 + 18.19
15 | IW 119 0.5% 258 0.92 - 17 .58
la | ¥VH 346 1.70 B24 2.22 - 1652
17| CEW 0 0.00 15 0.05 - 1637
18 | IO 633 310 718 2.55 + 12.64
12 | HPM1 0 0.0 11 0.04 - 12.01
0 | VVG 433 212 476 1.69 + 11 .42
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Relative use of modal verbs in LibDem
and Labour manifestos
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Comparison
at the
semantic tag
level

LihDem Lahour
manifesto manifesto
Semantic | Freq | Rel. | Freq | Rel. o0 | LL Semantic category
tag fiey. fiey. use

1 M1 142 | 0.70 247 1.95 - 141.97 | HNumhbers

2 a7.44+ 131 | 0.64 47 0.17 + 7272 | Permission

3 T3- 139 | 0.88 375 1.33 - 5005 | Time: new and young

4 1.1 362 177 293 1.04 + 4613 | Government ete.

5 131 170 | 0.3 413 1.47 - 41 .49 | "Wotk and employmernt

& A1T- T 03E 33 0.12 + 3501 | Constraint

7 I3 141 | 0.69 a2 0.33 + 3203 | Vehicles and transport
ot land

g &3+ 236 | 1.14 450 1.74 - 2795 | Being

9 043 30 015 & 0.0z + 2608 | Colowr  and  colowr
patters

10 | W5 Ta | 037 198 0.70 - 24.19 | Quantities

11 | &fAl- 9o [ 0.49 a3 0.22 + 2374 | Comparing: different

12 | 224 93 0.4a a9 .21 + 2245 | Investigate, BNAtTitE,
test, search

13 | W35 27 013 7 0.02 + 19 84 | Green issues

14 | Ta++ 32| 019 114 0.4 - 1930 | Time: Continsing

15 | TZ- I 32 0.11 + 1825 | Time: Stopping

la | AZl+ 156 | 0.78 341 1.14 - 1760 | Affect: Modify, change

17 | N4 43 | 0.21 119 0.42 - 16 8% | Linear order

18 | D1 30 015 1 0.04 + 1629 | Bubstances and
taterials

18 | H5- 110 | 0.54 25 0.31 + 14 56 | Quantities

o | =4 40| 0.20 10% 0.38 - 1444 | Kin
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Concordance of key concept permission

from LibDem manifesto

n: yes'"s <fsparn- We will also
"F Zfspans e will extend the
wers of Select Committess atid
= more say over the budoget by
te from the Finance Bill , to
acernm: yes"r =2 =pans- We will

allow the Telsh A=ssembly the
cerm: yes"r <fsparns WMe wouald
sparn- They are esserntial to a
black; layvout—grid-mode: line' =
trong framework of individual
by Buropeat law , =0 that the
d personal relationship legal
span style='color:black '> The
kE'> The Pight to Frnow and the
e individuals shoald hawve the
eplace the system of warrarncs
by Ministers with a system of
r:black; font-style normal '= 4L
tnormal's> WMe will protect the
e that farm animals showld be

al lowr
right

al low

al lowirieg
al low

al low
right

al low
liberal
Liberal
rights=s
rights
rights
Pi gt

Pi gt
right
appr otred
approval
Pi gt
right
entitled

pecple to starnd for electced of
to wote by post and irorestigat
more pre-legislatiwe scratingy

them to propose spending amerwd
for greater consultation on ta
the Welsh Assenmbly the right ©
to pass primary legislation an
further devolution of powers a
society in which people are en
Democrat=s will : <o:p= =/o-pF

, extending the procection alr
of the individasl outweigh the
, Such as next—of-kin arrargem
to Frhow and the Pight to Priva
to Privacy <o:prx = foip> </span
to kmow as mach as possible ab
iy Ministers with a system of

by Judges Lo remowe sy confli
to Enviromnmental Informatbion
to legal and peaceful protest

to high welfare stcandards | ==

ild)



Conclusion to the worked example

An investigation of the inclusive language of Labour, indicated by
their manifesto having greater use of the word our

An investigation into the differing use of modal verbs between the
LibDem and Labour manifestos, signposted by the overuse of would
in the LibDem manifesto

An investigation into the relative use of permission and freedom
concepts, highlighted by significantly greater use of these concepts in
the LibDem manifesto

An investigation into the political renewal senses conveyed by
overuse of terms such as new, modern, reform, and change in the
Labour manifesto

An investigation into party policy differences between LibDem and
Labour indicated by significant differences in the relative use of
concepts related to environmental issues, family issues, work and
employment, and transport
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Conclusion (1)

" Described the Matrix method and tool

Frequency profiling of corpora, and
comparison of those profiles across corpora.

“In order to suggest possible research
guestions for further investigation, the Matrix
method uses the log-likelihood ratio statistic
to compare frequencies and then rank them
In terms of significant difference.




Conclusion (2)

- Worked example of the method
" UK 2001 General Election manifestos

- Extends keywords approach to key grammatical
classes and key concepts

- Key grammatical categories and semantic classes are
used to group together lower frequency words and
those words which would, by themselves, not be
identified as key, and would otherwise be overlooked

- Comparison at the POS and semantic levels reduces
the number of key categories that the researcher
should examine




Questions?

"Rayson, P. (2003). Matrix: A statistical
method and software tool for linguistic
analysis through corpus comparison.
Ph.D. thesis, Lancaster University.

~ paul@comp.lancs.ac.uk
- www.comp.lancs.ac.uk/computing/users/paul/
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