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Corpus Linguistics

* Corpus — a collection of (digitized) text or transcribed
speech
— Useful for linguistic research in a wide variety of fields.
* Diachronic/historical linguistics
* Sociolinguistics
* Pragmatics
— Useful for quantitative studies.
* Searching
* Coding
* Corpus studies of prose are the most common, but what
about poetry?
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Classical Japanese Poetry

Tanka: the traditional Japanese short poem

— Structure: five lines with a 5-7-5-7-7 mora meter
* Mora: a short syllable, consisting of at most (i) a
consonant, (ii) a glide, and (iii) a vowel.
Case Study: Ogura Hyakunin Isshu

— An anthology of 100 tanka from 7t through 13t
centuries (Late Old Japanese and Early Middle
Japanese) compiled by Fujiwara no Teika.

Why tanka?

— Strict structure of the tanka format makes it easy to
qguantify the distribution of syntactic structures.

Why this text?
— Representative — a collection of archetypical

examples.

— Source file (from the Japanese Text Initiative)
includes line breaks within poems (important later).
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A Tanka Example

* Hyakunin Isshu Verse 13, by Emperor Yozei

Japanese Text (in Kana) Translation (MacCauley 1917)
eIF¢ 1)) 5 From Tsukubane's peak
HRLYUEDSH 7 Falling waters have become
AHTEDHH 5 Mina's still, full flow:
ZWVFDOHYT 7 So my love has grown to be
SbEELGYRS 7 Like the river's quiet deeps.

Romanized Text, Gloss, and Literal Translation

Tsukubane-no mine-yori otsuru Mina-no-gawa
Tsukabane-GEN peak-from fal.LPRENOM  Mina-no-gawa
‘The Mina River, which falls from Tsukubane’s peak:’

koi-zo tsumori-te fuchi-to nari-nuru
love-EMPH pile.up-CONJ depths-to become-ASP.PRENOM
‘my love piles up to become (like) its depths.’

ASP = aspectual auxiliary verb, CONJ = conjunctive particle, EMPH = emphatic particle, GEN = genitive case particle, PRENOM = prenominal form

Kenneth Hanson Quantitative Methods for the Analysis of CIPN Poetry



Goal of the Project

 Some questions we can ask:
— How does the form of the poetry constrain the syntax?
— Can the syntax ever override the prescribed form?
* To answer these kinds questions, we need an annotated
corpus.
— Part-of-speech (POS) tags are critical.
— Indexing of line and syllable position would be even better.
* No such corpus exists for Classical Japanese.

— Solution: build a new annotated corpus.
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Building an Annotated Corpus

* Basic method: use a morphological analyzer to...

— Segment the text by morpheme, and...
 Morpheme: a word part, either a root, prefix, or suffix

— Annotate each morpheme with POS, inflection, etc.

 Data source: Japanese Text Initiative
— Provides several poetry anthologies, including Hyakunin Isshu.
— Files provided are not formatted for computerized analysis.

e Software:

— Morphological analyzer: MeCab
— Dictionary: UniDic for Early Middle Japanese (UniDic-EMJ)
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Goals for Corpus Construction

* Things we want to create:
— Text with spaces inserted
— Text with spaces and POS tags inserted

— Table with extensive information on every morpheme
* Including positional indices

ex. Space-Inserted Text ex. POS-Tagged Text
Tsukubane no Tsukubane/NPR no/P-CASE
mine yori otsuru mine/N yori/P otsuru/V
Mina-no-gawa Mina-no-gawa/NPR
koi zo tsumori te koi/N zo/P-BND tsumori/V te/P-CONJ
fuchi to nari nuru fuchi/N to/P nari/V nuru/AUXV-ASP
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Preprocessing

Before After

Search [Interface}
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University of Virginia Japanese j|, [ #and J SR D
Text Initiative. Ak | \Author ) e pysmoz,
. Corrected. formatting and | SR D %ggguf
removed irrelevant text using & EYESZ i WA
regular expressions. ATEDI Space ’
within
rE-oyT PO
HETEY B

Kenneth Hanson Quantitative Methods for the Analysis of CIPN Poetry



Morphological Analysis

Configuration Full Info Table
File
T 2 2\
Spaces Inserted
FLUREED K B8 D
ELYED% > & KY %DOB
FH1ED 1| HE @
BEDOLYT AT D2tY T
mMERY 5

< J

\ﬁ' & gy &aé/
ivicevs [ B

YUlR/AT /AT O/BNE

—> &/25H KY/BNER ED5/EEH
H1/%E O/ENE /&R

/%5 Z/BE DbY/EE /B
Q#I/%Eﬁl L/BNE 15V B &aé/EJJEJJEEJ/
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Ex. Full Parse Table from MeCab + UniDic-EMJ

R Yo/ K vy i BERKGFA A —fi% &
% T % % £ Taf:E —® 0
1)) J 1)) 1)) BIEA  #&BhE 0
EOS

23 =53 I3 23 £ ETEKLFE % 0
Y 3y XY kY BhEd  ¥BHEA 0
ZBOHAVIL ED EHDLH  EhE  —#% XEEEZER-21T ERERE-—% 0
EOS

HlE = HE B £ TEAE  EBIFETEEE 0
1)) J 1)) 1)) BIEA  #&BhE 0
) A n n £ LTaELE —K® 0
EOS

7 a4 75 75 £ TELEFE YZEAHEE 0
z v z z BhEE  {RBHE 0
23Y YEY Db FELD  EE % XEEMEL-51T  EAM-—A&
T T T T BhEA  $E4RBNE 0
EOS

i IF i i £ LTaELE —f® 0
& ~ & & BIEA  #&BhE 0
®wY o T A S 5% ghzE JEBILTIEE XEEMER-51T  EAM-—A&
$Hh3d XL a) a) BhENEA XEEBNENEE-X  EAR-—A8
EOS

EOS
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Post-Processing

* Wrote a Python script to extend the full parse results by adding indices to

every entry:

Ex. Indexed Parse Table

— Poem #

— Line# 13 1 1 1 3 3FUE YN R

— Morpheme # 13 1 2 4 4 1% = %
13 1 3 5 5 10/ )

— Start mora 13 2 1 1 2 JE =% &
13 2 2 3 4 2&kY 3y Q)

End mora 13 2 3 5 7 3%D% AVIL %ED

— Mora length 13 3 1 1 2 248 3+ HE
13 3 2 3 3 10/ )
13 3 3 4 5 21 A7 N
13 4 1 1 2 27 - PN
13 4 2 3 3 1% J z
13 4 3 4 6 30%Y vE) D15
13 4 4 7 7 1T T T
13 5 1 1 2 23 7F M
13 5 2 3 3 1& ~ &
13 5 3 4 5 217Y  FY BB
13 5 4 6 7 2% XL &

* Wrote Python/R scripts to summarize data by mora and by line.

Line

v A W N BB

Verse 13

Mora
1 2 3 45 6 7

¢ A1)

AHAFYEDS

AHTIEDHH
ZWZFDOEYT
ShEELGYES
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Visualizations and Statistics with R

* One visualization:

— Heatmaps for the distribution of each part of speech by line
and mora

* One statistical experiment:
— Predicting hypermeter from line contents

Kenneth Hanson Quantitative Methods for the Analysis of CIPN Poetry



Part-of-Speech Heatmap: Pronouns
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Part-of-Speech Heatmap: Adverbs
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Part-of-Speech Heatmap: Auxiliary Verbs
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Predicting Hypermeter

 Hypermeter: one extra mora in a line.
— Rare in tanka, but does occur.

* Conditioning factors to examine:
— Line number
— Line contents
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Hypermeter and Line number

Distribution of Hyper/Hypometer by Line
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Hypermeter and Line Contents

In order of decreasing frequency of hypermeter:

1 FALSE  FALSE FALSE FALSE TRUE TRUE TRUE FALSE 22 16 0 6 0.2727
2 FALSE  FALSE TRUE FALSE TRUE FALSE TRUE FALSE 4 3 0 1 0.2500
3 TRUE FALSE FALSE FALSE TRUE FALSE TRUE FALSE 64 55 0 9 0.1406
4 TRUE TRUE FALSE FALSE FALSE  FALSE TRUE FALSE 16 14 0 2 0.1250
5 TRUE FALSE FALSE FALSE TRUE TRUE TRUE FALSE 49 43 0 6 0.1224
6 TRUE FALSE FALSE FALSE FALSE  FALSE TRUE FALSE 139 125 0 14 0.1007
7 TRUE FALSE TRUE FALSE FALSE  FALSE TRUE FALSE 21 19 0 2 0.0952
8 FALSE  FALSE FALSE FALSE TRUE FALSE TRUE FALSE 33 30 0 3 0.0909
9 FALSE  FALSE FALSE FALSE TRUE TRUE FALSE FALSE 17 16 0 1 0.0588
10 TRUE FALSE FALSE FALSE FALSE  FALSE FALSE FALSE 23 23 0 0 0.0000
11 TRUE FALSE FALSE FALSE FALSE  FALSE TRUE TRUE 14 13 1 0 0.0000
12 TRUE FALSE FALSE FALSE TRUE FALSE FALSE FALSE 12 10 2 0 0.0000
13 TRUE FALSE FALSE FALSE TRUE TRUE FALSE FALSE 10 9 1 0 0.0000
14 TRUE FALSE FALSE FALSE FALSE  TRUE FALSE FALSE 8 8 0 0 0.0000
15 TRUE FALSE FALSE FALSE FALSE  TRUE TRUE FALSE 7 7 0 0 0.0000
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A Statistical Model

Call:
glm(formula = type ~ line + Noun + Pronoun + Adjective + AdjNoun +
Verb + AuxVerb + Particle + Adverb, family = binomial, data = lines.d)

Deviance Residuals:
Min 10 Median 30 Max
-0.7162 -0.4924 -0.3904 -0.1444 2.9997

Coefficients:
Fstimate Std. Error z value Pr(>|zl)
L(Intercept) -4.28315]  1.12063 -3.822 [p.000132 *++] ®= Baseline is non-hypermeter
Tine?2 ~0.14384 0.50534 -0.285 [0. 775923
line3 -0.55785 0.56060 -0.995 |0.319686 . . c e
line4 -0.48732 0.56687 -0.860 |0.389967 = Line number is non significant
line5 0.24616 0.50563  0.487 |0.626373
NounTRUE -0.29036 0.43357 -0.670 0.503051
PronounTRUE -0.39695 0.78254 -0.507 0.611973
AdjectiveTRUE  -0.43735 0.65892 -0.664 0.506855
AdjNounTRUE -14.78415 3042.24628 -0.005 0.996123
VerbTRUE 0.26485 0.40707 0.651 0.515293
AuxVerbTRUE 0.01764 0.41712 0.042 0.966268 Presence of a particle conditions
[ParticleTRUE 2.52483| 1.03111  2.449 [0.014339 * | = hypermeter
AdverbTRUE -16.07749 1164.56602 -0.014 0.988985

Signif. codes: 0 E***f 0.001 &**f 0.01 &*f 0.05 €.88 0.1 € © 1
(Dispersion parameter for binomial family taken to be 1)

Null deviance: 297.89 on 499 degrees of freedom
Residual deviance: 272.13 on 487 degrees of freedom

AIC: 298.13

Number of Fisher Scoring iterations: 17
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* Itis possible to create a useful Classical Japanese poetry
corpus using currently available software and digitized
texts.

* Adding positional indexes to the annotation scheme
allows us to analyze the syntax of tanka poems.
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Evaluation of Parse Results

ﬁi& I\ R YN 253 ﬁ%gﬁ]

i - B % B % 2 FF RS
* Mostly correct, based on inspection. 5 U D e
1 . EOS
* Main problems: = 3 2@ BEER
— Readings for Kanji are sometimes wrong. &Y 3V £Y &Y BhEA B
_ EOHAVYIL  ED  EbD BE K&
— Proper names are sometimes not EOS
A1 IF HEp &5 EEL
detected. o J o o BE EHH
— Compounds are sometimes analyzed o #7 il )il % A
. EOS
Fompletely rather than left intact as = o x 53 ®EL
intended. £ 0V z z BE  RENER
%Y WEY  DH3b HHd  BE
* All of the above problems are common <+ = - T B e
EOS
for human readers, and also when = = - R e
parsing prose, as found by the creators & ¢ £ & D
g . 7Y FY % MA  EhE JEEIIATEE
of UniDic-EMIJ (Ogiso et al). = i
EOS
EOS
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