Phonological Integrity or
Orthographic Integrity:
Challenging Traditional Views on

How Sounds in a Language is
Defined

Chu-Ren Huang w=RE1{_
Dept. of Chinese and Bilingual Studies

The Hong Kong Polytechnic University,
http://llt.cbs.polyu.edu.hk/



http://llt.cbs.polyu.edu.hk/

How to Define a Language or a
Linguistic System?
® ::b& 9 jj\_)l/

» erebeta garu ‘elevator girl’

» Phonological adaptation is predicted (and
happened) because of the autonomy of the
phonological system of Japanese that allows
only 1) a restricted inventory of phonemes,
and 2) CV structure




Phonological Adaptations

Attested
» Wien (Gr.) = Vienna (Eng.)
» ketchup (Eng.) 2kechappu 7 F+v7 (Jp.)
» Paris (Fr.) = Paris (Eng.)
» guitar (Eng.)> #&th [kit t'a] (Can.)
» cream (Eng.)=> & B [key lim] (Can.)
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Models of Language Processing
Theories of Phonology

Models of language processing/linguistic theories of
phonology are constructed on the premise that each
language has an autonomous phonological system,
which contains a set of well-organized phonemes.

Hence any speech sound not in the phonemic
repertoire can either be ignore as non-speech
sounds in processing or recognized as foreign.

Under such assumption, phonological adaptation is
predicted, attested, and used as motivation to
account for both loan word phonology and for |
accent reduction. ‘
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Evidence to Support the
Phonological Encoding Model

» Phonemic Restoration Effect (Warren 1970)

» McGurk Effect (McGurk and MacDonald
1976)

» Phonological Adaptation of Loan Words




Exceptions to Phonological
Encoding

However, it is also true that speakers routinely
produced sounds and units not included in the
standard phonologic or lexical inventory of the
language considered during language
production. What happens when unexpected
sounds are encountered?




But What About

» Vocal mimicries and/or onomatopoeia:
» Chinese Taiwanese: biang, kiang, duain,
bonggiu, gu(M)gu(H)gu(L) etc.
» Non-lexical conversational sounds: such as
variations of mh, nnh, enn, clicks (English)

» They are in fact language specific

» Exceptional Lexical [tems

» Taiwanese reduced triple reduplication (3 to 2
syllable, 2 tones merged on the first syllable)'

o Mandarm Alphabetlc Words




One Thing in Common

» These sounds are not typically rendered in
orthography
» With the exception of exceptional lexical items
in Chinese, to be discussed later
» Could it be that it is orthography rather than
phonology that is contributing to the
integrity?
» Or perhaps orthography reflects the fact that

there are more than one sub-systems in: our -
mental lexicon? - PR




Role of Orthography: ORL

We will term the linguistic level represented
by the orthography of a language the
Orthographically Relevant Level - ORL....The
ORL is simply that linguistic level of
representation at which those regular
correspondences are most succinctly stated.

-Richard Sproat (2000.10)

» ORL is the conventional representation of
shared linguistic knowledge. -CRH "= e o




Pipa and Loquat




Pipa and Loquat: Two Related

Disyllabic Stems

(EH = MEAT
piZ2pa2, pipa, ) VA VA
a Chinese loquat, a

instrument Chinese fruit
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Characters vs. Words, a Reminder

» There are many multi-syllal

hic roots in Chinese

» Radicals are component parts of characters
» Each pair of characters share the same radical,

without exceptions

o Why #t4E is not ZEE (while we use blackberry to
refer to both the berry and the gadget;

o Why there is neither 24 nor #t & (while
knight/night time /tyme are common mistakes )?

» Following data was extracted from ROCLING
and United Daily Corpus (over 20 mllllon

characters in total)




Orthography Analysis
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60 Bi-syllabic Stems
(Updated Based on Sproat 2000)

<BIRD+YUANYANG>
<DOG+JIAOHUA>
<GRASS+FANSHU>
<GRASS+HULU>
<GRASS+LUOFU>
<GRASS+PUTAO>
<HEART+GUANGHU>
<HEART+KANGJI>
<INSECT+HUDIE>
<INSECT+MAYI>
<INSECT+PANGXIE>

<INSECT+ZHANGLANG>

<JADE+HUBO>
<JADE+LINLANG>
<JADE+PILI>
<LAME+JIANJIE>

yuanyang
jidohua
fanshu
hala
luébo
putéo
huanght
kangkai
hadié
mayi
pangxie
zhanglang
htipo
linlang
boli

ganga
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‘mandarin duck’

‘cunning’

[3 ’

yam
‘gourd’
“daikon’
‘grape’
“illusionarily’
‘generous’

‘butterfly’

(4 )

ant
‘crab’
‘cockroach’
“amber’
‘kind of jade’
‘glass’
‘awkward’
‘roar’
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Orthography Analysis
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<SURROUND+LINGWU >
<SURROUND+WULUN>
<CART+LIAOGE>
<CAVE+YOUTIAO>

<DEMON+WANGLIANG >

<FEMALE+ZHOULI >
<FOOD+KUNTUN>
<FOOT+CUOTUO>
<FOOT+LANGQIANG>
<FOOT+ROULIN>
<FOOT+CHOUZHU>
<FOOT+ZHISHU>
<GAS+YINYUN>
<GOING+XIEHOU>
<GOING+YiLi>
<GRASS+BOQI>
<GRASS+GUAJU>
<GRASS+HANXIAN>
<GRASS+IIANJIA>
<GRASS+MUSU>
<HAND+YEYU>
<HEAD+MANHAN>

<HEART+CONGYONG>

<HEART+NIUNi>
<HEART+YINQIN>
<INSECT+BIANFU>
<INSECT+FUYOU>
<INSECT+QIUYIN>
<JADE+CUICAN>
<JADE+DAIMAO>
<LEATHER+QIUQIAN>
<OLD+MAOZHI>

<OVERHANGING+YINI>

<PERSON+KONGZONG>
<SICKNESS+GEDA>
<STEP+PANGHUANG>

<STEP+SHANGYANG>

<TEETH+HOWU>
<TREE+PIBA>
<TREE+NINGMENG>
<WINE+MINGDING>
<WINE+TIHU>

<WRAP+PUFU>

lingyt
halin
jinge
yaotidao
wanglidng
zhouli
hantan
cudtud
langgiang
réulin
chéuchu
zhizhu
yinyun
xiéhou
yili

biqi

wojul
handan
musu
yéyu
manhan
songyong
nitni
yIngin
bianfa
fayéu
qityin
cuican
daimao
qitiqian
maodié
yini
kongzong
geda
panghuang
changyang
jiyi

pipa
ningméng
mij§ig], P Winter 2017 Waseda
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‘imprisoned’
“swallow whole’
‘entwined’
‘graceful’

‘roaming ghost’

‘sister in laws’
‘wonton’
‘procrastinate’
‘hobble’
‘trample’
‘hesitate’
‘hesitate’

‘misty atmosphere’

‘encounter’
‘trailing’

‘water chestnut’
‘lettuce’

‘lotus’

‘type of reed’
‘clover’

‘tease’
‘muddleheaded’
‘egg on’

“coy’
“attentively’
‘bat’

‘mayfly’
‘earthworm’
‘brilliant’
‘tortoise shell’

‘swing’
‘old people’
“fluttering’

‘busy’
‘cyst, boil’

‘roam aimlessly’

‘roam leisurely’
‘bickering’
‘loquat’
‘lemon’
‘drunk’

‘clear wine, butterfat

‘crawl’

’




Knowledge System of the Radical Jiji/**
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© Mouth: To Eat or to Speak

CoLErrl = X, i) g X o

i

» The definition of © in i~ f%35 ShuoWen
Jiezhi is
» That which one speaks with

+» That which one eats with




Ontology of Ldmouth

O BEWHS B SR ANAREEE Sense organ for verbal communication and eating
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Semantics is the ORL for Chinese

» Characters are organized by semantic
concepts and form a linguistic ontology

» The ontology is organized by principles very
similar to qualia

» The integrity of the radical orthography
system cannot be violated as evidenced by
the disyllabic roots




Mandarin Alphabetic Words
(MAW)

» They are NOT letter words (as often
referred to in the literature)
» Each Chinese word is a letter word when

written in Pinyin romanization (zl1 is a two letter
word, etc.)

o MAWs in fact cannot be rendered in Pinyin
romanization (or in Chinese characters)

» What defines them is their alphabetic = 1
orthography and exceptional phonology «J Ve \:’ -

P \4.4.-!\




MAW, F i

o Z 5 ATST 2% : calque loan word of X-ray,
» Alkesishexian: lettered word (in Pinyin)

o X9%% (documented 1903)
o [e1k™s] or [eikPyusu] - shéxian
-Calque form (transliteration-translation) should

be favored loan word strategy in Chinese yet the
competing calque form lost out.




MAW., = £ 7]

+» XlanHan 1996: 39 entries
» XlanHan 2012: 239 entries

» >60,000 types from Chinese Gigaword Corpus
(Huang and Liu 2017)

BE% 354 Tim 292

Gt 151 HS5N1%#
A2 93 M24 90 B#H
H5%! 59 C2H48 A%Y44

Dz 39 F1%% 36 AZl;35A% 34

HEix 195 BZ4H 165

135 X3t 120 B# 100
84 AR% 79 K{¥65 GJ/\ 62
CHE 43 CiH 43




Some Well-known MAWSs

o PIQ [akju]

» BZNG chil[en ji]

o AFE [el] gian2

o AA % [el el] zhi4

o CCTV (China Central TV station FRE{I )
o+ KTV [Kkel ti vi]

+ PK

A seeming anomaly of Chinese, where phonemes
NOT in the language’s phonological system are
freely introduced without creating any, =«

stress/change of the phonological system | /e, 0

By et Ol
. -~ ~ ~>/. e &b/.\ -




ldiosyncrasies

Phonologically,
» lack typical lexical tones,

» introducing non-Mandarin syllables (e.g.
[k"e1] for “K”; [k"jy] for “Q")
» and phonemes (e.g., /v/ in “V": |vi])




Tonal or Atonal?

» MAWSs bear tone like pitch; but not any of
the typical lexical tones of Chinese

-Data by Yuan Jiahong (UPenn) from HKUST
speech corpus

» Pitch contour of MAWSs show variations and
(potentially) dialect influenced adaptation
(Ding et al. 2017)




ldiosyncrasies |l

» Many are not loan words
o AA #l; PK, Q, Bi[Q,, QQ

» Typically monosyllabic, but alphabet-
dependent: xJt , wto

» Takes aspects:PKi#

» Word formation rules apply

» productive stem represented either by a character
(e.g. A%H, B%E C#E with%E lei ‘type’)

» an alphabetical letter (e.g. ‘K’ stands for ' i
| ketamlne in ?_LK KFF K#ﬁ KE Kf&, KJE_, K H_Z ‘
ﬁ"jk‘ ——. ,u’ Syl s__. ...J —~ Z,I n j.- M —he - ’,I AT i ‘ = . ';m ! .



Speculation on (Non)Adaptation

Differences in ORL in Japanese and Chinese
» Japanese Hiragana/Katakana orthography
system is phonology based

» And Hiragana/Katakana are alternative
representations of the same system

» Chinese character orthography is semantics
based

» The introduction of alphabetic writing = = .

TR e
s *—‘t %

introduces a diagonal system




Orthographic Integrity

-On surface, at least, what we have been
taught to be evidence of phonological integrity
of a language system in fact does not hold

-What can be shown instead is orthographical
integrity. That is, what is encoded by the

standard orthography must follow the regular
phonological system, but what is not encoded
in standard orthography does not |

e.g. naive in English



Challenges, Research Issues

» How are non-phonemic sounds
encoded/decoded?
» Non-lexical conversational sounds
» Exceptional lexical sounds

» Is there a single homogeneous phonological
system; a dominant regular system with
small subsystems; or several heterogeneous
systems?




How to meet the challenges?

» Corpus-based and experimental phonetic
studies to find out the exact nature of
distribution/variations of MAWs and
conversational sounds in terms of their
phonetic properties

» Conduct experiments to construct
phonological neighborhood density (PND)
model to explore the neighborhood |
distribution of these exceptional sounds vis-
a-vis the ‘regular’ system <l e




Preliminary Research

» B [E{Z Huang, Chu-Ren, || ;&8 Hongchao Liu.
2017. Z&FiEMERTGEF A B 25 21
Corpus-based Automatic Extraction and Analysis
of Mandarin Alphabetic Words. (Zmjfist K2 (E 2

T=FEFh
I~ % ) https://www.researchgate.net/publication/318645716 jiyvuyuliaokudehanyuzimucizidongchouguyufenxi Corpus-
based Automatic Extraction and Analysis of Mandarin Alphabetic Words

» Ding, HW,, Zhang, Y.Y., Liu H.C. and Huang C.R. A
Preliminary Phonetic Investigation of Alphabetic

Words in Mandarin Chinese. In Proceedings ofInterspeech
2017, August 20-24, 2017. Stockholm, Sweden.

https://www.researchgate.net/publication/318645592 A Preliminary Phonetic_Investigation of Alphabetic Words 1rLMandar,m inesel
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https://www.researchgate.net/publication/318645716_jiyuyuliaokudehanyuzimucizidongchouquyufenxi_Corpus-based_Automatic_Extraction_and_Analysis_of_Mandarin_Alphabetic_Words
https://www.researchgate.net/publication/318645716_jiyuyuliaokudehanyuzimucizidongchouquyufenxi_Corpus-based_Automatic_Extraction_and_Analysis_of_Mandarin_Alphabetic_Words
https://www.researchgate.net/publication/318645716_jiyuyuliaokudehanyuzimucizidongchouquyufenxi_Corpus-based_Automatic_Extraction_and_Analysis_of_Mandarin_Alphabetic_Words
https://www.researchgate.net/publication/318645592_A_Preliminary_Phonetic_Investigation_of_Alphabetic_Words_in_Mandarin_Chinese
https://www.researchgate.net/publication/318645592_A_Preliminary_Phonetic_Investigation_of_Alphabetic_Words_in_Mandarin_Chinese

LINCR: Linguistic and Neuro - Cognitive
Resources

http://lincr2018.cbs.polyu.edu.hk/LiINCR_wor
kshop/

lincr2018@gmail.com

» A new generation of language resources
which link and aggregate cognitive
behavioral, neuroimaging measurement
data to a shared set of richly annotated &
linguistic data. NG,

N LLP WinterZ
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http://lincr2018.cbs.polyu.edu.hk/LiNCR_workshop/
http://lincr2018.cbs.polyu.edu.hk/LiNCR_workshop/
mailto:lincr2018@gmail.com

A LREC 2018 Workshop

» 8 May 2018, co-located with LREC
» The Phoenix Seagaia Resort, Miyazaki, Japan
» Submission deadline: January 15, 2018

» Submission Website:
https://www.softconf.com /lrec2018/LiNCR/



https://secure-web.cisco.com/1f6T6xkZAmrzieiwBEiKozxEnBmp809SPeG5LbuQsTzoValLHaivFi33N63F85FiHjqMQ24sXXWaMoIxwUl8KVJpPftAkvvZbBrM-W5eJBkh8rPPD7xWzXkSaUrhs_Atflj0-ISUBSY9y3gkvIgkcBLN_kUoW5nKp2AfE1LVUlDdsRrMCdOuwFK_Bz8JoqZaj_OIzdu7hJ9tJXjOfgG_YvFk3JGvSAsK2zxxywbcI1isV_McfKYVIcNFGXedzKJcPGUg1mhegJfbTooz0V0Asrq1MkRMgtdctIdLdgigh4fh1xAN6OuVzxEuK8U4MnJc74Q3hLUuYttMD7oz68pLVXQ/https://www.softconf.com/lrec2018/LiNCR/
https://secure-web.cisco.com/1f6T6xkZAmrzieiwBEiKozxEnBmp809SPeG5LbuQsTzoValLHaivFi33N63F85FiHjqMQ24sXXWaMoIxwUl8KVJpPftAkvvZbBrM-W5eJBkh8rPPD7xWzXkSaUrhs_Atflj0-ISUBSY9y3gkvIgkcBLN_kUoW5nKp2AfE1LVUlDdsRrMCdOuwFK_Bz8JoqZaj_OIzdu7hJ9tJXjOfgG_YvFk3JGvSAsK2zxxywbcI1isV_McfKYVIcNFGXedzKJcPGUg1mhegJfbTooz0V0Asrq1MkRMgtdctIdLdgigh4fh1xAN6OuVzxEuK8U4MnJc74Q3hLUuYttMD7oz68pLVXQ/https://www.softconf.com/lrec2018/LiNCR/

In Vivo Language Resources

Language Resources are
» Documentation of language use
» With (linguistic) annotation
» How about in vivo data of language use?
» Brain Activities
» Behavioral Measurement
» Hearers’ Reaction/Judgement

» What would in vivo Language Resources Look
Like

+ How to document, link, use?




The Potsdam Sentence Corpus

» Eye-tracking dataset in English, German,
Chinese (two varieties)

+» Shared with annotation linkable to
experimental result

+» Potential to add additional annotation

-Boston, M.F, Hale, J., Kliegl, R., Patil, U. and
Vasishth, S., 2008. Parsing costs as predictors of
reading difficulty: An evaluation using the
Potsdam Sentence Corpus. Journal of Eye
Movement Research, 2(1).
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Wehbe, L., B. Murphy, P. Talukdar, A. Fyshe, A.
Ramdas, and T. Mitchell. 2014. Simultaneously
uncovering the patterns of brain regions involved in
different story reading subprocesses. PloS one 9. 11:

» Experiment by Machinee‘)]ﬂezaSrznn'g
» Richly annotated data (Harry Potter Novel):
segmentation, syntax, semantics, ...

» Global measurement of brain activity in normal
reading

+» ldentification of different brain location for dlfferent
linguistic sub-processes ~




Applications in NLP

» Huimin Chen, Maosong Sun, Cunchao Tu, Yankai Lin,
and Zhiyuan Liu. 2016. Neural sentiment classification
with user and product attention. EMNLP.

» Maria Barrett, Joachim Bingel, Frank Keller, and Anders
Sggaard. 2016. Weakly supervised part-of-speech
tagging using eye-tracking data. ACL: Short Papers

» Long, Yunfei, Lu Qin, Rong Xiang, Minglei Li and Chu-
Ren Huang. 2017. A Cognition Based Attention

Model for Sentiment Analysis. EMNLP 2017.
September 7-11, 2017. Copenhagen, Denmark.
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A Few Other Linkable LINCR’s :
Linking Behavioral Experiment Data
with Corpora

Text_Synaesthesia_SenseExusivity

» Chen, I.-H,, Q. Zhao, S. Wang, Y. Long, and C.-R. Huang. 2017.
Exclusivity and Competition of Sensory Modalities: Evidence
from Mandarin Synaesthesia. Presented at the 2017
International Cognitive Linguistic Conference (ICLC) 10 July.
Tartu, Estonia.

Text_ Word Segmentation

» Wang, S. C..R. Huang, Y. Yao, and A. Chan. 2017. Word Intuition
Agreement among Chinese Speakers: A Mechanical Turk-Based
Study. Lingua Sinica

Text_Semantic Transparency

» Wang, S., C.-R. Huang, Y. Yao and A. Chan. 2015. Mechanical Turk-
based Experlment vs Laboratory-based Experiment: A Case

Study on the Comparison of Semantic Transparency Ratlr;g Data
PACLIC 29,




Sample Topics/Challenges

» Corpus selection (Mono/Multi-lingual)

» Ontology/framework for linking
annotations in different modalities

» Linking experimental results to
linguistically annotated data

» Design for multiple neuro-cognitive
experimental platforms to share same _
linguistic data set Lo )

K Aggregatlon and normahzatlon data ‘& -




Challenges

What to annotate: from phonetics, sub-lexical to discourse level,
and probably to the environment and interactive:

What data to collect and how to collet in vivo data (language and
its living environment in longitudinal data)

o http://www.brainwavebank.com/ personalized cognitive activity

data collection and aggregation with portable ERP

How to link/interpret brain activity/behavioral data from
different experimental design/paradigm

Hoe to ‘look up’ the linked data to check/find possible
alternative hypothesis based on result of a purpose-designed
experiment and its design (or to check alternative account
before design)...



http://www.brainwavebank.com/
http://www.brainwavebank.com/

Thank You!

Questions and Comments

In Vivo
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CAMBRIDGE

A Reference Grammar of

L]
C ln e S e A Reference Grammar of

Chinese

Chu-Ren Huang, The Hong Kong Polytechnic University
Dingxu Shi, The Hong Kong Polytechnic University

A Reference Grammar of Chinese is a comprehensive and up-to-
date guide to the linguistic structure of Chinese, covering all of the
important linguistic features of the language and incorporating
insights gained from research in Chinese linguistics over the past Chu-Ren Huang
thirty years. With contributions from twenty-two leading Chinese Dingxu Shi
linguists, this authoritative guide uses large-scale corpora to
provide authentic examples based on actual language use. The
accompanying online example databases ensure that a wide range
of exemplars are readily available and also allow for new usages

to be updated. This design offers a new paradigm for a reference
grammar where generalizations can be cross-checked with
additional examples and also provide resources for both linguistic
studies and language learning. Featuring bilingual term lists, this
reference grammar helps readers to access relevant literature in both English and Chinese and is an invaluable
reference for learners, teachers and researchers in Chinese linguistics and language processing.

Contents

1. Preliminaries Chu-Ren Huang and Dingxu Shi; 2. Syntactic overview Dingxu Shi and Chu-Ren Huang; 3. Lexical word formation Jerome Packard;
4. Verbs and verb phrases Audrey Y. H. Li; 5. Aspectual system Sze-Wing Tang; 6. Negation Haihua Pan, Po Lun Peppina Lee and Chu-Ren Huang;

7. Classifiers Kathleen Ahrens and Chu-Ren Huang; 8. Nouns and nominal phrases Dingxu Shi; 9. Relative constructions Stephen Matthews and
Virginia Yip; 10. Adjectives and adjective phrases Shi-Zhe Huang, Jing Jin and Dingxu Shi; 11. Comparison Marie-Claude Paris and Dingxu Shi;

12. Adverbs Yung-O Big and Chu-Ren Huang; 13. Prepositions and preposition phrases Jingxia Lin and Chaofen Sun; 14. Sentence types Weidong
Zhan and Xiaojing Bai; 15. Major non-canonical clause types ba and bei Hilary Chappell and Dingxu Shi; 16. Deixis and anaphora Yan Jiang;

17. Information structure Shu-ing Shyu; Appendix: Punctuations Shui Duen Chan

Contributors

Chu-Ren Huang, Dingxu Shi, Jerome Packard, Audrey Y. H. Li, Sze-Wing Tang, Haihua Pan, Po Lun Peppina Lee, Kathleen Ahrens, Stephen Matthews,
Virginia Yip, Shi-Zhe Huang, Jing Jin, Marie-Claude Paris, Yung-O Big, Jingxia Lin, Chaofen Sun, Weidong Zhan, Xiaojing Bai, Hilary Chappell, Yan
Jiang, Shu-ing Shyu, Shui Duen Chan

¢ Chapters are written by leading Chinese linguists Series: Reference Grammars

¢ Material is data-driven and corpus-based, meaning
examples incorporate authentic contemporary Chinese

Hardback 978-0-521-76939-6 ¢.£74.99

¢ Accompanying example database and citation database apriE OO SIS el

ensures the material remains relevant and up to date Available from November 2015

Order your copy today at CAMBRIDGE
www.cambridge .org/AReferenceGrammarofChinese ~ UNIVERSITY PRESS

S == = = ) ==

Resources:
ARGC

Huang, Chu-Ren
and Dingxu Shi.
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For Reference

» LLT Group at PolyU
http://llt.cbs.polyu.edu.hk/

» Google Scholar

https://scholar.google.com.hk/citations?use
r=z2zP4DNqgAAAA]&hl=en

+» ResearchGate

https://www.researchgate.net/ profll ‘
Ren_Huang
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