Tibetan Corpus Linguistics:

our progress so far

Nathan W. Hill and Edward Garrett
(SOAS, University of London)
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Introducing Corpus Linguistics

Maslow's hierarchy of Corpus Linguistic needs
1. Script is in Unicode
2. Some digital texts are available

3. Segmenter: Words are divided (orthographically or with software)
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Introducing Corpus Linguistics

Maslow's hierarchy of Corpus Linguistic needs
1. Script is in Unicode

2. Some digital texts are available

3. Segmenter: Words are divided

4. Tagger: Part of speech of each word is identifiable

1. E.g. ‘sit on a chair’ [noun] versus ‘chair a meeting’ [verb]
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Introducing Corpus Linguistics

Maslow's hierarchy of Corpus Linguistic needs

1. Script is in Unicode

2. Some digital texts are available

3. Segmenter: Words are divided

4. Tagger: Part of speech of each word is identifiable
5

. Lemmatizer: Different forms of a word are associated with each other

1. ‘sing’, ‘sang’, ‘sung’, ‘singing’, ‘sings’ all associated with [sing]



Introducing Corpus Linguistics

Maslow's hierarchy of Corpus Linguistic needs
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Script is in Unicode

. Some digital texts are available

. Segmenter: Words are divided

Tagger: Part of speech of each word is identifiable

. Lemmatizer: Different forms of a word are associated with each other

. Parser: Higher order syntactic analysis

1. E.g. noun phrase detection, verbal rection, etc.



E-resources for English

Maslow's hierarchy of Corpus Linguistic needs
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Script is in Unicode

. Some digital texts are available
. Segmenter: Words are divided

2
3
4.
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Tagger: Part of speech of each word is identifiable

. Lemmatizer: Different forms of a word are associated with each other

. Parser: Higher order syntactic analysis

We have all of them!
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E-resources for Tibetan

Maslow's hierarchy of Corpus Linguistic needs

1. Script is in Unicode v/
. Some digital texts are available v/

. Segmenter: Words are divided

2

3

4. Tagger: Part of speech of each word is identifiable

5. Lemmatizer: Different forms of a word are associated with each other
§)

. Parser: Higher order syntactic analysis



E-resources for Tibetan

Maslow's hierarchy of Corpus Linguistic needs
1. Script is in Unicode v/
2. Some digital texts are available v
3. Segmenter: Words are divided

R Our focus
4. Tagger: Part of speech of each word is identifiable

5. Lemmatizer: Different forms of a word are associated with each other

6. Parser: Higher order syntactic analysis



Tibetan e-resources:
Old Tibetan Documents Online (OTDO)

{2113} Home | List of Texts | Search the Texts

myi

1530 results found in All Texts.

Sort all lines by Tibetan script order.

Ly [a]

Pt_0016 (1)

25v3

pas nI myI gso ba myed do ~ bod kyI lha btsan po

Pt_0126 (87)

002
003
004
005
005
006
008
010
011
011

u [---]
phyug mchog du

[dga'?] la ~ ~ sd[i]lg pa ngan - dgu gtong
'dzin ~ ~ - lha chos bzang po gcig
od / ~ ma tshor bar du bdud - kyis khyer ~ / gna'
gs shing che dgu yang ~ ~ tshe ring da lta - gcig
g myl snang ~ ~ shi zin phan cad sa phung vin ~ ~
vin / / myi cig - skyes pa'i tshe dus la ring por
7/  mtha'

gs myed mna' yang bza' ma yun du - legs

par 'dre dang srin ~ ~/ gtan kyil grogs ngan skyid
tan kyi grogs ngan skyid myi - myong / ~ dge sdig

/ v dge sdig myil shes nyon re mongs / / nang nub

match full

my i

my i

my 1
my i

my i

myi

(] Ignore Case

Sort by Texts order. =

Ly [a]

rje lhas mdzad pa khrI gtsug lde brtsan gyI zha s
phod ~ ~ tshe cig btsan phyug mchog du 'dzin / ~/
spyod ~ / ma tshor bar du bdud - kyis khyer ~ / g
'dzangs shing che dgu vang ~ ~ tshe ring da lta -
snang ~ ~ shi zin phan cad sa phung vin / / myi c
cig - skyes pa'il tshe dus la ring por myi thogs d
thogs de'u re myed ~ ~ khrel - dang gzungs myed m
spyod ~ ~/ tshe srog thung ba glog par myur / / gs
- myong / / dge sdig myi shes nyon re mongs / / n
shes nyon re mongs / / nang nub myi dal - phyug p

dal - phyug por 'dod ~ ~ lhag par vyod kyang chog



2% i '
' myt person

- dgu gtong
zang po gcig
ver / / gna'
a lta - gcig

la ring por

un du - legs

spyod ~/ /
'dzangs sh

snang / /

cig - skye

thogs de'u
spyod / /




spyod ~/ /

'dzangs sh

snang / /
cig - skye
thogs de'u
spyod / /




- SV A '
A second try with &" mi 'person

74.170a

1. . a’ﬂ'l«:v.imp 3N'|cl.quot ﬂg:lv.pava.pres &¥’|cv.ela a"ln.count ald.dem N’|case.agn ...

o ~ ~ ~ o ~
2. ...%|case.gen N8N |n.count H¥'|v.past Hlcv.sem J|punc &|n.count J|d.dem ¥'|case.agn X
&'|n.count ...

~ ~ ~ o ~
3. .. AgXv.futv.pres X'cv.fin @Y'|cL.quot IFR'|n.v.invar §X’|case.ass [|punc &|n.count §"§3T|n.count

Analysis Pre-tagging

74174a

1. ... X|case.term &'|case.loc & '|n.count @T'|d.indef g&‘\@pﬁ'ln.count §'lcase.term NZ'R|n.v.past .

2. ...ARR'T’|n.v.fut.n.v.pres ®In.rel X'|case.term 3\!'|n.count Eld.dem a'lcase.gen t§““‘K!|n.v.pres
o
A’|case.gen &3'N|n.count ...

3. . éN‘lcl.quot S’|v.past N|cv.fin Tlpunc J|punc &'|n.count X'|d.dem HN|v.past ARME|n.v.invar ...

Analysis Pre-tagging

next»> last»




Goals
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2. An automat’ ¢
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Our Corpora

Classical

Mdzaris-blun
oth century canonical narrative trans. from Chinese (55,059+ words)

Bu ston chos hbyun
13t century history, mostly quotes from earlier sources (89,129)

Mi-la ras-pahi rnam thar
15™ century biography (41,864+ words)

Mar-pahi rnam thar
15t% century biography (39,969 + words)

Pavel

39,011 words of various texts

Balk
85,143 catalog of Berlin Tibetica



POS tag set

The POS tag set will not be discussed much today.

Garrett, Edward and Hill, Nathan W. and Kilgarriff, Adam and
Vadlapudi, Ravikiran and Zadoks, Abel (2015). "The
contribution of corpus linguistics to lexicography and the

future of Tibetan dictionaries." Revue d'Etudes Tibétaines 32:
51-86.
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Workflow:

\__ G\
NUTEN X 23

Man
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L
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HHA
QFA
Ll
EALEN

case.term

punc
n.count
d.dem
n.count
d.plural
case.agn
n.count
v.past
cv.ela
n.count
n.v.pres
n.v.neg
case.gen

LY
U]

Sar
NERRYA
&N
@Ay
AR
a.

N
RS

case.term ~ n.count
punc

n.count
adv.proclausal ~ d.dem
n.count

d.plural ~ n.count
case.agn ~ v.imp

?

case.ela ~ n.mass

?

?

case.gen

n.count

adj



Word

L
S
13

Workflow:
(1) Look-up of possible analyses

Transliteration

rgyal-po
de

la
btsun-mo
Ina
brgya
yod
kyan

Part-of-speech tag

n.count

d.dem ~ cv.sem
case.all ~ n.count
n.count

num.card
num.card

v.invar

cl.focus

punc



Word

Workflow:
(2) Pre-tagging

Transliteration

rgyal-po
de

la
btsun-mo
Ina
brgya
yod
kyan

Part-of-speech tag

n.count

d.dem

case.all ~ n.count
n.count

num.card
num.card

v.invar

cl.focus

punc



Word

Workflow:
(3) Hand-tagging

Transliteration  Part-of-speech tag

rgyal-po n.count
de d.dem

la case.all
btsun-mo n.count
Ina num.card
brgya num.card
yod v.invar
kyan cl.focus

punc



Workflow:
(4) Rule suggestions

Screen shot of rule suggestions

(9 November 2013)

Rule suggestions

case.ela « cv.ela

case.gen « cv.gen
n.count « case.term
n.v.fut.n.v.pres « n.v.pres
n.v.fut « n.v.fut.n.v.past
n.v.invar < n.v.past
n.v.past.n.v.pres «— n.v.pres
neg <« n.count

v.fut.v.pres « v.invar
v.invar « dunno

v.invar « v.fut.v.pres




Workflow:

(4) Rule suggestions

Screen shot of the rule suggestion [neg] < [n.count] (9 November 2013)

Rule suggestions Search results

o (-)neg « n.count 74.183a

o A A i"l‘ﬁ“‘ﬂiﬁé“f%" AR Wﬁﬂwww TERC X SR | o 5 25y
= Q7 o5 X | | SR ¥R s SN 8 Ix QA BN[IW@ CINERE ESESE A S A RN 2o
3= q 5| FIER STy g g7 G & g | 3 e

& ® n.count O neg

Sy 3e IE%W” [ g9 A= | Sy qgarn o ey Fy A 1 2@ A [ WA gy Y an
n]qzmqgnr§m ]qggnr&:n]maqammxgégu]%mwr:aqnmrmsm%anaqna%
age X 1| SIFR S P § Saysey §u = ey 5 | SYFR A A9y I g | SN R AT 5 5
Ry YR AR | EIH X XA [T A AN B | FRousr 718y ARGE MF 5 A X R G [[RR F gr
W& G I 5[ S %Mﬂr%&rmﬁmﬁi“la‘mMswwéﬂ*a“‘*wqﬁsw
CTEES %q&mumgqsagnmgm g &2 & agy A Baw @ IYRA | GaRa 5R @ QAT W

5 & AT W | ﬁﬁm%iz&: A wsgmu%l%’q%nr?rqxgqﬁnrgxqq q&sq&waﬁ:qr\
“@*IWWI‘WB RRAT Ay Bar 5 45 SRA 5 | 480 § AR AR 5"‘"%“‘“3!%‘4“‘? ety
5w QR o | B 3N X Ry YT & W' | IRAT iﬁsrqsxsw LIS gqgnp)a sAarer §ae & aga X
qar & AE T AFE qgarmaaré‘&mxgqlrwc Xy ;tqt}x & g & ¥y & aga X yar quasr
&N | SRS § SRR Rewr Jv quran X ag qm gaN R R 51| wRT F g

Analysis Pre-tagging

Submit changes



Workflow:
(5) Checking consistency

Using a programme provided by Pablo Faria of UNICAMP.

] 3= %11 il 5% sSsregasw 3 o

Map: O O O 0 1

Does de nas mean ‘from him’ or ‘then’?
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Disambiguating mi as negation or a noun

Isolating mi [n.count] after the genitive

rmon-pa hi mi hgro ho
'an ignorant person goes'.

bskal-pa grans med-pa hi mi dge-ba hi las
'non virtuous deeds of countless eons'.



Disambiguating mi as negation or a noun

Isolating mi [n.count] after the genitive

rmon-pa hi mi hgro ho
'an ignorant person goes'.

bskal-pa grans med-pa hi mi dge-ba hi las
'non virtuous deeds of countless eons'.

rab tu hbyun-ba hi mi rigs
'it is not proper to take ordination'.



Disambiguating mi as negation or a noun

Isolating mi [n.count] after the genitive

rmon-pa hi mi hgro ho
'an ignorant person goes'.

bskal-pa grans med-pa hi mi dge-ba hi las
'non virtuous deeds of countless eons'.

rab tu hbyun-ba hi mi rigs
'it is not proper to take ordination'.

RULE: If mi could be [n.count], follows a probable genitive, does not
precede rigs, and does not precede a [n.v.xxx], and the word before the
probable genitive is not an unambiguous [v.xxx] tag, then mark mi as a
[n.count].



Disambiguating mi as negation or a noun

Isolating mi [n.count] after the genitive

rmon-pa hi mi hgro ho
'an ignorant person goes'.

bskal-pa grans med-pa hi mi dge-ba hi las
'non virtuous deeds of countless eons'.

rab tu hbyun-ba hi mi rigs
'it is not proper to take ordination'.

RULE: If mi could be [n.count], follows a probable genitive, does not
precede rigs, and does not precede a [n.v.xxx], and the word before the
probable genitive is not an unambiguous [v.xxx] tag, then mark mi as a
[n.count].

A ) “v “v Qv “v “v
PATTERN: (\S +\| (A [N\ +\s+ QR [T [T |ZNNS +\s + (2: |
SIPMNNS*\[n\.count\]\S*(?!\s + (2:RFA\ | \S +\[n\.V\.))

REPLACE: $1|[n.count]



The rule based tagger

For more about the rule based tagger—

Garrett, Edward and Hill, Nathan W. and Zadoks, Abel (2014) 'A

Rule-based Part-of-speech Tagger for Classical Tibetan.'
Himalayan Linguistics, 13 (1). pp. 9-57.



Search

Corpus Search

Word search

The website's search functionality is currently limited to exact match
searching for Tibetan words. If you enter a Tibetan word, then the system will g n
find all occurrences of the word, allowing you to further narrow your search

by part-of-speech if the word form is ambiguous. For example, try typing \ﬂ’ﬂ]'

into the search box.

Shingle search

A second kind of searching helps to find interesting patterns in pos taggings.

In the "shingle search" interface, whole corpora are tagged from scratch
using our current best segmenter followed by the rule tagger. These search

pages use a Flash plugin, ZeroClipboard, to copy the shingle tables to the

clipboard, and to export them to CSV, Excel, or PDF formats. These functions won't work on mobile platforms

and browsers lacking Flash.




Search

Search Search results g Site

@

n.rel v.pres cl.focus




Search

74.148a

A’ case.all

A RAAEr n.v.past

SR n.count

gar v.fut.v.past
cv.loc

cl.focus




Shingles

Looking for [cl.focus] after [cv.loc]

s
m Show word forms 2
o L+ &
| [+cv.loc] [cl.focus]
Count v Word 0 Word 1
18 & 3
12 & 3
10 & W
4 & W
3 & S
2 & W=




Shingles

Looking for double case marking.

Term limit: Shingle size:

100 shingles 3 words Search type:
™ Show word forms
© [+ &
I [+case] [+case]
Count v Word 0 Word 1 Word 2

48 § = )

41 FR = g

a9 3 v 5

28 g AT Y

24 ﬁh xr &

21 3 = NS

18 % x )

16 3 = Bay



Common collocations.

Shingles

o
[[n.count] [v.

Count v Word 0 Word 1
129 [ma’ =
97 il 3
69 gay REA
51 TS =
38 faar QR
32 & xCAy
26 sy §x
19 sy CAl
16 e B



Discovering new things about Tibetan grammar

Conclusions on infinitive constructions
1. Past tense verbs do not occur as the subordinate verbs of indirect infinitives.
2. The matrix verbs gsol, med, grags, yod, run select the future tense.

3. It is possible that one group of verbs selects the present tense whereas others
are equally happy to select the present and the future, but the overall rarity
of future stems in the corpus makes the line between these two categories
difficult to draw.

Garrett, Edward and Hill, Nathan W. and Zadoks, Abel (2013)
'Disambiguating Tibetan verb stems with matrix verbs in the

indirect infinitive construction.' Bulletin of Tibetology, 49 (2). pp.
35-44.



How well does it work?
Accuracy and Ambiguity

Classical (159,144 words) Accuracy Ambiguity
LexTagger 1.00000 2.50755
RuleTagger 0.99906 1.37665
Difference 1.13090

(on 14 Nov 2014)

Classical (206,007 words) Accuracy Ambiguity
LexTagger 0.99999 2.63390
RuleTagger 0.99892 1.40948
Diftference 1.22442

(on 05 March 2015)

Classical (226,021 words) Accuracy Ambiguity
LexTagger 1.00000 2.64819
RuleTagger 0.99901 1.40909
Difference 1.23910

(on 16 April 2015)






