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Whither Sapiens?

S s
RS LI NE

The evolution of our species took on a unique trajectory when we adopted bipedalism over
3 mya. This resulted in a restructuring of our body with three major developments: deft use of
our hands in making tools, enhanced capacity for vocal communication, and rapid expansion
of our brain. From making tools and controlling fire, these interacting developments, coupled
with our innately social nature, led to the ability to symbolize and the gradual invention of
language. Language is like an operating system in computer technologys; it is the interface that
binds together our many cognitive, memorial, and sensori-motor faculties into a complex
adaptive system. With language, cultural evolution has come to supersede biological evolution
by an ever increasing margin. Following bipedalism and language, we are in the midst of
entering a new third epoch, sometimes popularized by the words “singularity” or “the second
machine age,” where the technology is the latest form of Artificial Intelligence. I will briefly
touch upon the possible directions for this new epoch, as well as discuss some of the research
opportunities that have arisen.

(CIEL-15 *453% 13 H 9:00-9:30 i AN: F+0)

Cognitive Reserve and Aging: Contents, Measurement, and

Clinical Application

Wt —
ERCAS RN

Language plays an important role in the study of cognitive aging. On the one hand, the
performance of language by the elderly provides useful indices for the progression of
pathological aging as in the case of AD. On the other hand, linguistic ability acquired at early
age has shown to be a crucial protective factor against the presence of AD pathology (Snowdon
et al. 1996). Idea density and grammatical complexities, as articulated in the well-known ‘Nun
Study’, has thus initiated the original concept of ‘cognitive reserve’, which has further been
advanced by Stern (2002, 2007) to include educational attainment and professional

1
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complexities. Furthermore, the concept has been associated with that of ‘neuroplasticity’, thus,
obtained a plethora of working definitions.

In this short talk, I will first distinguish the ‘cognitive reserve’ from that ‘brain reserve’,
which consists mainly brain size and/or synapse count, and delimit it to the ability to sustain
the disruption and still be able to perform tasks demanded, or of the ability to use alternative
paradigms to solve problems, thus involving ‘creativity’. I then propose a tentative cognitive
reserve index questionnaire (CRIq) which is sensitive to the culture and living environment of
rural Southern Taiwan. Hopefully, the result of measurement in conjunction with the on-going
health literacy among this largely less-educated population will be of help to clinical
applications to caretakers in local hospitals and communities of various population
compositions in rural Southern Taiwan.

A couple of final remarks include the role of epigenetics and the potential contribution of
hand-writing Chinese characters and texts to the cognitive reserve.

(CIEL-15 23 13 H 9:30-10:00 #R&EA: #iE—)

ChatGPT EARESEZI—AERNES AER S ARIES
A R LR

Fairng
T A2

PL ChatGPT NARERAIKIEFHA (LLM) 25 TIRES I EAM B EAER
FURH) B ARE 5 AL B . ASF T DU B ARTE 5 A PR R AR R8s, KiES
FRATE AR 1 AR, AT 2D B s ae R I B R 1 22 S E R T AR L
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(CIEL-15 ¥2x3 13 H 10:00-10:30 & A: #7rm)



BT TR TE F bR 2« T
History of the Mian-Yi Languages

David Bradley
e (=N

The spread of the Mian-Yi languages in southwest China over the last two millennia can
be traced through linguistics and history. As the southern extension of Eastern Tibeto-Burman,
they were the main Sino-Tibetan group in Yunnan. They later expanded into west Guizhou and
southwest Sichuan, and much more recently into adjacent areas of Southeast Asia.

Names of ethnic groups and their rulers have changed through time. The early historical
kingdoms associated with Mian-Yi languages in Yunnan were V& Dian (up to 109 BC), %%
Cuan (225-602 AD) and 7 i Nanzhao (738-902 AD). The main early ethnonyms were Mran
for the west branch of Mian-Yi originating in far west Yunnan and Ngwi for the east branch of
Mian-Yi across most of Yunnan. These groups had rulers whose title *ndzao?2 is reflected in 14
of Nanzhao.

The largest component of the Mian branch was the Mranma, who used the autonym
*mranl. They entered Myanmar as part of a Nanzhao army which conquered the Pyu in 838
AD and ruled Myanmar subsequently; other languages of this branch include Nusu in Nujiang,
Achang and related languages in Dehong and nearby in Myanmar, and Gong in west Thailand.

(CIEL-15 E£43% 13 H 11:00-11:30 k45 A\: David Bradley)
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f Caniy J3 PR BMUEE ) R . DLD WIRILE A 280, MAZE R EE, (HIBHEW R
HE M (RIS M/EGE SR (RIRAHES) HIHPIERS, Hnlgeis & a)
s WES B B2 AR A

W], DLD ¥ 55 iefabedt &, 7480 DLD JLE N5 1l 5 REG .
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4k, DLD JLE K a8 T 1% JLE, bR JLEE A A seiosr o, HisE:
MR B DLD /N — MR B lels, HAEWRE e e ) LE N, 76 )L 5
WARWI, JFHFTRESHFEE T £, &SRR AR AN . HIARR R E & 10
MUE . B IREREIE  Wr PG5 o A e e fig 51 e i PR B 1418 5 FE4% . DLD JERHUK JE
e Z T, WAGEAL . A AW B R LR SR 5 48 FH A5 4050 AT 28 1 XU PR 2
RIg2m o %F JLEE BN FIR R Sl ity eS8 OB AR . RV ke STUIE A7 7E fi 55

TEIGIR L, DLD i 2518 5 9 R VPl 82 52 AR IA VRS 5 iR, AFE R, VA LA A
LiEHRE . BT, E WA DLD i & 53PS W T R A3 EEEZ M (Test for
Reception of Grammar, TROG). JLEHIE I AR 2 ik (Children’s Communication
Checklist— Second Edition, CCC-2). i@ 1% #)FHE (55 (Mandarin Sentence Repetition
Task, MSRT). 2£W4H7E 5 MR SE FLA (Preschool Language Scales — Fifth Edition, PLS-
5) 18 5 A G PR PEAY 5 TR (Clinical Evaluation of Language Fundamentals — Fifth Edition,
CELF-5) %.

DLD W EMRA 2 — DM ERIEFE, FEXJLERIES I IT4E% &, DLD
-SSR0 T Il PR AN 57 R I SR B T it 98 12 i X R KA T s 4
SCo BRI 28 1) A7 T SR 22 K L

(CIEL-15 232371 13 H 14:30-14:50 &5 A Tz

EBFERERRERER L ENERRIER

AR~

B REEE LSS R

552 FRIE 7 7T 73 9 BN ) TR AR T R 7 A DA R 2 B ] 3 A R R B 7 T o A
R RIIBE TR, AFRBERGEMZES, 0. 5. BN ZE R BVFIEZ 2] 5E 1K
s EFEFENBS RS WP, EARMEE LS, py R =1, "Tae™ 4
WEISAERIRF, )L PREEM R 8. PR = Fss, EEFE LG I
FRT, JEREARE AT LSRR RIAR S RS, HRJLPFAMERE RS
B AL AL GO T I 1, (&Ml 1015 5 2 il JOE I L, &R A,
FEERe ERT GAERALR . AERLESEPRafE 2R T, SIRX TIRF R BRI T
HISZI, A A Sl AR B 1 7 IR — MR L, KAy DUE I AU
KRR TR, iy R, IrE. FEEntils B, RS A mRERE,
LAE 2 B Oy Sl E AT IS, JF DU 25 2R 5 R R SCIR BT R EL L, I & VS ER A
BRI, MBREEE R, 4R H rh SO 5 i B2 5 A AL A 7 130

FBER by AR A S

(CIEL-15 43233113 H 14:50-15:10 &5 A: 2840
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BEWNNERZFENRENEHRE R I

PO
G KRB RTE S 5RO O

ZIRESEENAIFEAG 1 242815 5 AR e s S 7 HAT ROt v XU e, (EL H RIAH 5% AR
B ERCER R TE R 1 . MSSG /& M2 JZ IR E AR ik, X T
SRAEPRE ARG 12 i 457 £ 58 2 B K REA I 78 IR SR 1207 VELE I IR b A R FR A8, {H AR
N2 FH 28 28 SR RN B A 0 I PR PP AT m o AR 348 HURS EE DA R PRt A A Sk B2 N 2% 27 44,
TP (A-BRZZ) BIMCER M2 AR DS, EEBAH AT RZ R . BERK L

() B EINRIRRG E N0 7 WSS AL R RE 71 5245

AW RFW, EMFERILX—E5 T, DOER BN E NS 1) 35 WA )
e AL D EAE T R AE  E A BT R RN, EREA
GEit s O SEPR S S, BIFRSERN 2 RN . SIEFEIR, MCI 2 N7 S5 1 AU
Be 12 BN S A e B R S S 0800 B 3 S S H & 5SS S & 1t
BT #ORRE B T SE B E AR, LRI T ER M EEYE, mH MCI 2Nk
TAAEE m N E ARSI . b, 18R LS B At Sk, Wk aUEm
SitEIRME, BT RMHE RS KA (Kemper et al., 1990).

() R R WA U RE T (AR D fig

M FIAUFRRE 1093283 CAS JL7 T T LA FAfERE . 1842 A3 AT D Re TR 1248
HEEERE /1 IR . B UM LR 12 5 B AR o 1212 53T DR — Rl AU 1515 7=
72 AR . SR, DAT EEACHRHE B E A R T, EE 5D
12 IRBAT DI RER) R FEA 2= (Pistono et al., 2019). MCI 4 )i 71547 o K T8 5
N Wi 7 AR O R B RS AR P AR R AR HERERE 1R . b T MCIT PrEe2 AL
N RS2 N B AR HER BE )1 N R, (HE AR HERFEE, kA i getg s i@ i A
P2 Ak, (HRTVEM 78 0 AR AZ A

(=) RUFETETE XS R R B G AN R 2 AL 10 X 2 B

AW IR BT 0 0 1 X 0 A L Rt AN B2 AL B S (e, Horp E M
DA BT R 5 T R IR IR R A B RN B RS AN B AL o RV S 4R
b WU AEEREAEVE B RS A A R T R R, A0 2L A e 22 5

FERR R, AHIE T AT N o6 TR BRI PR G 2 N AR BT AR SR, tBaly
FoAt i 5 B S A BN R B h S 28 N 2 AL IR BE /0 Fe iR B 225, Wi Bl 7y Ay o 5]
B B RRIA R IR R HA A S SR, A B T IR A B A R BEAG1EE b
EY, FEEGEIREMEE S S, DU B B RS 1 S AR .

[DR]] BENRIRER; S 2 B BWEH I S REY)

(CIEL-15 4323113 H 15:10-15:30 R4 A: 04
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D& AT a2 AL BN FALE] . BRZIHT ST

F W 5KIE T
RN RKRZ L HE R

MG A7 A R e Tt AR EIAT =B, AL Betd
15 7 ANEGR AR R A A TS AR . AV g A R rh S SR O SRR R, I
SE AR SRR TE AR S AW FURH B R fiiR Y NS S IR BN EOR, [ I&E 74
R TARCIZ . IR Sl 55— BOAFIRE 71, @ PN B 2 R 77
HFETRGR ASZ AN FIRLE] . T EOGE T FEAMEENAE LS LI ES, YL AT
G B (1) 2 A L e 52 235 5 R S 1k DR R AR — ROA I RE T RO 52 2

Wt — B R H EFMIRIERS TR BT Z S SEh iR A B RIRE N, R
WU A A EREIEKE R T . SRR EFAAE RN LR 25 i
HA TR 2R 1 (ND BER R L. AR T (N [m284k 2 (N2) KvE R
fabs b, FHEAMZELAENA AR EREMB S EIE R, ZFAX N1 EALL S
BERTHFRM, MZBEHRERFER LT N2 BEALR 8] L3 825N T H 4,
RPZENN ARSI ITE D, WL 721k,

Wt R B R filid Ve s & B T, BRTFZEHARMBZLNES
ZERRITFFARENC R IC R A E R, MZEHRLS R, RUZZFEAHR N2
WNC TR e/, i B2 BRI R RE TN . BEAk, BEE I RE /71
BN, B ORI A, ELTE SO SRR SUTE SR D 2% A 22 1) (R 78 AR 22 572 A
No BEE TARCAZ) BRI, FAA R B onsE N, i e M AR L 2 A
FITHRITEIF R A B . FIRAIRRY], AT AT LSRR b 3
AR, Hir R s oo AR i 22 4 52 B oA R RE 1 ATE S R S v R R 3R R 2

(CIEL-15 43233113 H 15:30-15:50 & A: KiET)

TR U TAIE S 0 D A PR 1 DU RSB A
#

I, X ket

EHFUESESE T, 5 4HHE (laryngeal feature) J& 3 0% 37 (Y B RAE, 410
T ZE B BB MO S POE I8 DA TT & R IR S ASE SR S DL S R TE

9
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FARIE S =X 5L RSB AT R E KA S uE - il fed, F=siELE S5
NERAATAER A TR (FLYTF, 200100 AT, DU & 5 8 A 3R AU AR AR 3
P IT, WD IR A7 ] B RSBk, 3h 1 =5 52 3 1 Bl R0
(synergy)o ASCMPANTT N8 5 18 IS FE A T TR 5 S AL B R oR &, 3RATTAE
RUEE P B (7R 70 B 1 DU I8 /AR RUZE 5 75 T 1R AR DA S B B  1) = 0 36 7. BHL
FEFNF VR IE S AL FRSCR . DOEE B R E KRB K& DR 2H
PARZ) 2R ST A8 AR H IS s IR E R N SR R M EH R N WIB R
ZERRW], DORIE SR IES T8 3 B O A AR (0 A7 B A7 £ W1 2 B AR
AR TIEE R 4 IO RIS KT R AL S e, RIS IR R AT . 9]
BEVE MR LA B0k, IR R S 5 7 ] BB ah 2 25 i W R FH 52 21 P 28 5 1
BHERAL. K 7 WA KA B S R AR fJm, ASCHHE 1k S AP TR 5 1
WIS 18 5 S TE 0 — 28 H R

(CIEL-15 #3437 113 H 15:50-16:10 3R A 258y

Systematic Correspondence in Co-evolving Languages

Junru Wu!, Junyuan Zhao?
1 Lab of Language Cognition and Evolution, Dept. Chinese Language and Literature, East
China Normal University, jrwu@zhwx.ecnu.edu.cn
2 Department of Linguistics, University of Michigan, Ann Arbor, zhaojy@umich.edu

Language co-evolution is an influential cultural force, impacting the past, present, and
future of human languages. Systematic correspondence identifies corresponding features in
languages evolving together, such as English "d" and German "t" in word pairs like “deed — Tat”
and “deep — tief”. This study examines how social ecology influences lexical-phonological
systematic correspondence using a vector-based measurement — weighted cosine systematicity
— across two co-evolutionary lexical datasets for comparison: old to recent English-German
related words, and thirty-year sliced morphemic transcriptions for Chinese dialects in Shanghai.
Results show that even when related but socially independent languages evolve in different
directions, they can maintain an equilibrium in systematic correspondence over centuries. In
contrast, dialects can rapidly converge towards their national high variety in terms of lexical
phonological similarities, and the regional standard in terms of systematic correspondence
within decades. This suggests that self-regulation of cross-linguistic systematic correspondence
has its own, yet complementary, mechanism compared to the similarity-based co-evolutionary
mechanism, making it a meaningful indicator and predictor for cross-linguistic lexical co-
evolution.

10
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SyS_COS = i, (v;)(vref;)/ (\[ i v?‘j i vref?)

weight, = npaira/n
weight, = npair,/n
SyS COS_Wap = (weight,)(sys cosap)
SyS_COS_ Wy, = (weight,)(sys cOSpa)
sys disty, =1 —Sys COS Wy
sys_dist,; =1 -8ys_COS_ Wy,
sys_dist,, = (sys_dist,,+sys_disty,)/2

a->b b->a

original vref= (1,2,11,5

ornginal v= (U, U,

n=3079 n = 3079
npairthis = 11 npairthis = 11
npair, = 19 npair, = 22

s L+
sys_cos,, = 0.895 sys_cos,, = 0.707
weight, = 0.006 weight, = 0.007
sys_cos_w,, = 0.005 sys_cos_w,, = 0.005
sys_dist,, = 0.995 sys_dist,, = 0.995

(CIEL-15 #3231 13 H 16:30-16:50 & A: ZEM)
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Portmanteau Words in Chinese and Covert Variations among

MSC and Dialects

Benjamin K. Tsou 43 E
City University of Hong Kong & Hong Kong University of Science and Technology

A notable development of the Chinese language in recent times is the upsurge of Portmanteau
words such as “J5 &, “HERE?; “UTE”; “VE4L”; <R, BN, “g7157; “ 7% etc. Each
of these disyllabic Portmanteau words consists of a pair of near-synonyms. They are
commonly found in MSC and quite often also in the High Registers of colloquial spoken
Mandarin and Cantonese, as well as in other dialects. However, the colloquial spoken variety
of the dialects would often use only one of the two constituent morphemes, and the choice of
the monosyllabic constituent as well as its position in the disyllabic Portmanteau word is not
random. Thus, the incorrect choice would be a typical case of language interference.
Perhaps because of the acceptance of such words in the High Register, this kind of covert
variation has not readily drawn attention. ~We note, for example, in matchmaking (fH35%)
events, pre-ownership of a dwelling is an important pre-requisite for a successful match. To
ask for such information, a Cantonese participant would not say “ *jau mou fong?” (*G 13 J5?)
but only “jau mou uk?” (517 J&?) while a Mandarin participant would not say “*you wu ma?”’
(*fA JZ"5?) but only “you fang ma?” (6 J5"5?).

Another notable evolutionary development in the Chinese language is the attrition of syllabic
structure. Mandarin, being one of the least conservative dialects, has now about 400
segmental syllables in its syllabary, and Cantonese, being among the most conservative dialects,
has nearly three times more syllabic types. Such a development has been linked with the rise
of homophony in the language and has been associated with the development of disyllabic
morphemes (Tsou 1976; ke 2007).

This paper explores the extent of such variations in the context of common Portmanteau
compounds and attempts to account for the dialectal variations synchronically and
diachronically with reference to the LIVAC corpus (http://www.livac.org/) . It also attempts to
shed light on covert differences among the spoken dialects and MSC, which are consequences
of linguistic evolution and which deserve wider attention.

References:

Dong, X. F. 757 (2011). Lexicalization: The Origin and Evolution of Chinese Disyllabic
Word (Revised Edition) [1r]71-fk : S0E XU 18] AT A AR 2. Beijing: The Commercial Press.

Ke, J. Y. (2007). A cross-linguistic quantitative study of homophony. Journal of Quantitative
Linguistics VVol.13, pp. 129-159.

LU S. X. BEUM (1963). An enquiry to the question of disyllabification in Chinese [Elf%IX
X W] IPR]. Zhongguo Yuwen, 1, 11 — 23.
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Tsou, B. K. (1976). Homophony and internal change in Chinese. Computational Analysis of
Asian & African Languages, 3, 67 — 86.

Tsou, B. K. (2022). “Some Salient as well as Divergent and Convergent
Linguistic Developments in Chinese — A Big Data and Trans-Millennial Approach” (Keynote
Speech). IACL-28, The Chinese University of Hong Kong, Hong Kong.

Tsou, B. K. and Ji Y. X. (2022). “Near-synonym compounds in MSC and its complementary
simplification in Mandarin and Cantonese: A study on morpho-syllabic differentiation in
dialectal developments”. IACL-28, The Chinese University of Hong Kong, Hong Kong.

FEEMG. (1987) . dlEhEEhs. b 58 o, Bt

B =A4.(1987). [ X EARMER M. JbRIiye K554k (05), 36-41+62.
Rz, (1991). W [R] CAR R A R HAR . AR MIITE 27 e 241 (01), 91-96+101.
PRI, (1990). @ [R] CEn]. HERIMBE 4l (B At =L hR)(04), 73-79.

SRR, kbl (1997) o HFICRUFIA B BARERNIT L. [OHEEEIR], 50 29 G5 2 1
216-224 71

(CIEL-15 43233113 H 16:50-17:10 #R5& AN: 485 E)

e -JLRK FIRE S AL BB RS

HiREe
KIEHMEE K2
HE4H: quchangliang@dlufl.edu.cn

FE: 19 4R 20 W], HEREE =X TEERE (Henry Sweet, 1845—1912) PAK Y
Z BRI AL 2 H AR (Otto Jespersen, 1860—1943). #iFL4 (Johan Storm,

1836—1920) %%, JLFEMH 7L MiBEF 2R R, X0 U4 R 8 - A AR PR
PE<geH-JbRR )R (Jespersen 1899; 2 WLt ik 20210, #EA 21 ALk, HE-Ib
KRR G 5 2 B2 TECN RG MR (W Linn 2004). ANid, 220K B F X L
K AFEILEE S 22 W )88 (Sweet 1877; Jespersen 1904) 1M Nt NFTHl, {HAZ&HAE
T AL T TH ) S A E AR ANIR AT . R il iR S DA, 8 0L A bR
FH M. R SRS R EET, B A AT L & AR IR 5 T A R4
& o ASCHIR L, LATE E-JERRIE & 22 R 1 — F 2 E UK, XSG &
AV LR T2 e BTFEas . Mk R S 2 AR S AT I 8, 0
F55 [R)— B 3 N sk I 5 22 s FE AR DG HTE 5 22 A, IR 22 R 457K (Esaias
Tegnér Jr., 1843—1928) K TiE & LW bRAE LA, WEIFE W 1EAR (Knud
Knudsen, 1812—1895) X IE VAU JF M 4R T & it Fil SCAR, A2l 7 e [
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- B A IRAE T AL 7 T BN e B R AR S5, TR FEIF PRI i A IRAE TR 5 7 i
GATICINE == P AL EA IS E YW = A= np A CIE S LT s D s PN I EEE A v 'S
AR 2 AR AT S A 2

SR B LRCRIR: WA B R

225 3k

Jespersen, Otto. 1899. Fonetik: en systematisk fremstilling af lceren om sproglyd. Copenhagen:
Schubothe.

Jespersen, Otto. 1904. Phonetische Grundfragen. Leipzig: Teubner.

Sweet, Henry. 1877. Handbook of Phonetics. Oxford: Clarendon.

Lynn, Andrew. 2004. Johan Storm: The Greatest Practical Linguist in the World. Oxford:
Blackwell.

H-HrAa A, 2021, MRS E S, IR Wi, Bk Jbat: S ETIE.

(CIEL-15 4323113 H 17:10-17:30 3R& A: HE=)

METRFEPUGIXLE EREART 5 WRE I B

AL S S

RATTAE (1928) RS VI AR A WA, B Aok s 278 s v
I R B AN 75 BT S R, 1T 4 iE 2R SRR P AT A I L . i (Chao 1935)
MR ZEE R EE, P SRBES T EBTX SRS mEESEp), MXEHT]
HEETE 5H o IX R E S R AR O ok 28 & B <4, AR BEAR (2006)i8 1T
SIS B T H R E LR AR SR N RS, LR EE SN RS IX —
ARAB X R D7 S AR ) A AR R MR V. — M, A NIRRT L
RBIX AR SRR T s (BRI G18) FIRE (FREEL 1995, #£24% 2006; HEh
I and L3k 2011); S5—FW SN CRBRA 2021), MRS BIEK), SR 2,
G0 T RRE LI, IS E R TR I S SR o E U B Y R DR
HIRUCR TR T RS I — et . HE SRR BIR, AT S AL, A dl 4
-5 PR R ROX — LRI R N ENLHR A4, LSRR B (1S R AT

NE RIRCEIRE (BT 2012), “HRIEDGETE R1E 5 A B A RIS 1w, s
RGP RS B I NS BOZOR B TS & B S W AR th il = B L iR,
WU B i B AR 3N . PIXRER R AT E R R .

RBEA (20060 TRk H AL [ HAR KX — [ AU 1 —Fh [l <k0p CGRIGZEE) I,
M 7 1T 27 T8 B R R # LU B 5K, A TR KT 2 MOERS |, Kbz — e
HeARmE . —ERA, KT EAEEE, A TTREAR AT . XA R P
B (1) 2l T o 2835 A N RS HRAAAE MR A [ 185K (2) A TR KA Sy
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T B Sk o IFN N —IE i SRR E RIS Kk A, &5 MEngS
I A AR s[RI 3R — R X O B AR BEATLAR 1 AR VAR SEERIA . MRSk T
RO R BRI AR N AR E B AR T I A R

AHEFEAIH AR BT T EnE SR R R AR i A B AR 2R 77 5 28 8 M B BEA A7
MEE. LWEEREFEMY T REN R FABELSFEZE. RO, WART 5 HIER
i [ A AR e B () I S A B R 2 H R S AR BT ) = 0 6 A R RE I . H
KU, AT S WSS T PIRESTT UMEFE . R R A R BUR =M A& 720, B &S
AR MR FER, PLRAE A (Hard glottal attack) #X 1 4 (soft attack) FIEFIE &
(Easy onset) =Ffm &7 . NETHIAKENE, KL ESS, FHIARSLE
o METTHETTNE, BAIRTES. WERE UK E S LS EE RS2 08
s IEEATEE . WY ([hhr2x]) &S eE G G EMmms. HiAke
HLFEMEREE CEICMAD =W E30. FRAERR S AT S R HAEM
RS R RS B 20 Al A | T R S A s A T R AR S, CQ RIW MRS
SNy R G BTIE A RN AR P A A P i R ATIA ) CQ AR UGS, A T H1& R T
FEAdARBN BN TE] (voice initial time, VIT) ARUGENG . Bk, AT, WRTT 5 K
9B B RS AR, TWRHZERGTE (§) AW AE (M), EEWRAEL
il AR B AR P & R 5 o TR TT S & 1 R AL R LU & s BRI A T Pl 7 2340
RNZMSLRFERLE] . FARE A KA (D FEREFEAE RS (D, SEAE A
HR A (Do A REAIRE X LA AR A XM HEQE N AR A, RS s E il R
A G KA (D 7SS S LS 2R, A& r s 6 77 U8R
VIT I [ R A 13X — IR A R A .

(CIEL-15 4323113 H 17:30-17:50 #R& A: LHsE)

Musical Background, Familiarity, and Musical Forms Affect

Categorization of Music and Speech

HSEL NI
AU TR

The separation between music and speech is believed to be evolutionary (Mithen, 2006)
and the ability to categorize these two domains is developmental (Vanden Bosch der
Nederlanden et al., 2023). The categorization of music and speech in auditory processing is
crucial for elucidating the relationship between the two, yet it remains to be examined. This
study seeks to explore potential factors on classification between music and speech.

Sixty participants (37 females, 20.48 + 1.98 yrs) with different musical background was
recruited. They were divided into musician and non-musician groups based on self-reported
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experiences on professional musical training. Four speech-to-music continua were constructed,
with the speech-side unchanged. For music side of continua, the melody was designed to have
the closest f0 with the syllables of speech. Two of the music stimuli were sung by the same
talker. The other two music stimuli were generated as cello timber. Within the same type of
music production, there were two song pieces with high and low familiarity, respectively.
Consequently, these four continua were different in terms of familiarity (high or low) and
musical forms (vocal or instrumental). Identification task in the Categorical Perception (Repp,
1984) framework was adopted, with identification slope and boundary position as parameters.

Separate three-way repeated ANOVAs were conducted on identification slope and
boundary position with Musical training (musicians vs. non-musicians) as between-subject
variable and Familiarity (high vs. low) and Musical form (vocal vs. instrumental) as within-
subject variable. For identification slope, significant main effects was found for musical training
(F(1) =5.606, p =0.019), familiarity (F(1) =30.274, p <0.001), and form (F(1) = 12.682, p <
0.001). Post hoc analysis showed that the identification slope of musicians (mean = -1.61, SD
= 0.35) was steeper than that of non-musicians (mean = -1.51, SD = 0.36), t(231) =2.368, p =
0.019. Higher familiarity of songs have also yielded steeper slope (mean = -1.68, SD = 0.31)
than those with lower familiarity (mean = -1.45, SD = 0.37), t(231) = 5.209, p < 0.001. Vocal
continua have yielded steeper slope (mean = -1.63, SD = 0.34) than instrumental continua
(mean = -1.50, SD = 0.37), t(231) = 3.456, p < 0.001. For boundary position, significant main
effects was found for musical training (F(1) = 13.795, p <0.001) and familiarity (F(1) = 25.78,
p <0.001). The boundary position of musicians was significantly smaller (mean = 4.39, SD =
1.22) than that of non-musicians (mean = 4.95, SD =1.34), t(231) = 3.714, p < 0.001. Higher
familiarity of songs have yielded smaller boundary position (mean = 4.24, SD = 0.91) than
those with lower familiarity (mean = 5.01, SD = 1.50), t(231) =4.961, p <0.001.

Collectively, listeners with musical training and higher familiarity of music have yielded
more music responses and greater degree of categorization. Additionally, vocal music instead
of instrumental music has also elicited higher degree of categorization between music and
speech. This study sheds light on the factors influencing the differentiation between these
auditory stimuli, and thus enhancing our understanding of the cognitive processes involved in
the categorization of music and speech.
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Mithen, S. J. (2006). The Singing Neanderthals: The Origins of Music, Language, Mind, and
Body. Harvard University Press.
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(CIEL-15 %3433 2 13 H 14: 30-14: 42 #45E5 N HIEZ)
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FARFEIANZENE BT TR R A R0

P kg
KIPH TR

ORIl R A VORI R IR, (BREE F g1, JERERIRE S
AR IR . M NFAE PR BB T, & R51E 5 AU E
B R HA R B ARIEFIS AR . & AR5 S S N IR VW A AE RS, A
LWL A A DR B2 0 5 S 5 2 2035 28 5 N7 TR A SR R 7 2 L ) 32 ) S 7 R
WHf . AWEFOCR S SERERRAT S gn i s, IR LIRS T 5N & R0
B B IR, R TARCHZ. NREET ) IZRIR SR AR
X P R VO I SRR E T AR TR AE S

WHFCR 109 240k MU, ERERERFKAQRT N FRAFE SHKAQT N).
EHEERFKHAQRS N). BFEIEERFFHQRT N)o FrEWIKSMEZ &R, ARG
Mt TARAZINGE. 28 Wr A BRE I G, 22 MR 5 15 351 )l o5 A 1R [ T —FR 1
VBRI . Il 2 (R 5ER) < 2 (FReRE AKX S EE R T ED
WTARDT R 5 R 22 50 A2 75 S M 1R 7 Y W I R A LRI XU T
W5 AR 4 1) X VEERFE , R PH AR 2 A SR A AP DAL 3500 75 1R v A SR ) L% e )
R
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A Study on the Influence of Musical Experience on Emotional
Word Processing in Chinese English Learners of Different

Proficiency Levels

T
TP 2

This study explores the impact of musical experience on emotional word processing
among Chinese English learners at different proficiency levels. Using the Test for Rating of
Emotions in Speech (T-RES) and dividing 84 participants into four groups based on their results
in the Musical Experience Test (MET) and the Quick Placement Test for English, we examined
the emotional word processing across groups: 19 with high musical and high English
proficiency, 24 with high musical and low English proficiency, 22 with low musical and high
English proficiency, and 19 with low musical and low English proficiency, all aged 18-25. This
methodology aims to elucidate the cognitive and neural overlaps between music and language
processing, potentially guiding educational strategies that integrate musical training to enhance
emotional understanding in second language learners.

(CIEL-15 43433 2 13 H 14:54-15:06 &5 N: BET )

EEG Performance on Scene-Word Processing May Reflect

Individual Autistic Traits

TR, B, fRIT
HERH

Previous studies have claimed that the human beings can not only learn the association
between each word and its corresponding entity, but also categorize the words based on the
daily scenes they encounter. Some EEG evidence employing an object-scene paradigm has
found a N400-like component that indicate the semantic congruency effect between visual
objects and scenes. However, there are few studies that examine the processing of scenes in
conjunction with spoken words. Further, compared to typically developing infants, those with
autism seem exhibit the diminished abilities in category formation. Thus, to elucidate whether
and how such ‘autistic’ traits influence the recognition of word categorization based on scene
information, we here conducted an EEG study with the newly-designed scene-spoken-word
paradigm and also assessed individual autistic traits for further analysis. Thirty-one healthy,
right-handed native Mandarin Chinese speakers (M = 22.4 years, SD = 3.9 years; 16 females)
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participated in the experiment. Six scenes (kitchen, bathroom, bedroom, living room, street, and
park) were chosen, each with 12 images of the scene and 6 words matching the scene. In each
trial, a scene image was presented for 500 ms, and a spoken word was played 700 ms after the
scene image disappeared. In half of the trials, the scene image and the word were congruent,
while in the other half they were not. Participants’ autistic traits were assessed using the Autism
Spectrum Quotient (ASQ). ERP waveforms of the word processing showed that the scene-word
incongruent condition elicited a stronger N400 component than the congruent condition. The
linear mixed-effects model of the single-trial mean amplitude in the 400-600ms time window
showed a significant main effect between congruency, anteriority, laterality, ASQ, and ASQ by
anteriority interaction. The scene-word incongruent condition elicited a significantly stronger
negativity compared to the congruent condition. Amplitudes were more negative in the frontal
region and in the right hemisphere. Participants with higher ASQ scores (i.e., less autistic traits)
tended to show more negativity, and the distribution of negativity was more frontal. This
suggests that the mechanism underlying the perception of scene-word congruence may be
inextricably linked to autistic traits. We used a cluster-based permutation test to further analyze
the time course of scene image decoding and found that the ERPs of participants with higher
ASQ scores discriminated whether the scene was indoor or outdoor for a longer period of time.
This is consistent with previous findings that individuals with more pronounced autistic traits
often exhibit a detail-focused processing style rather than engaging in superordinate-level
categorization. Further, individual autistic traits may be highly correlated with the degree of
scene image decoding, which may contribute to different neural sources of the scene-word
N400 effect. Therefore, the present findings propose the relationship between individual
cognitive style and scene-word processing, and also illustrate the human’s developing ability to
integrate and process language contextually.

All Participants (mean)
4 |

0.5 —— Congruent
lncongrur.ul
0 o «

400 - 600ms 4_00 mg gug
Time (ms)

Figure 1. The ERP waveforms for congruent and incongruent condition across participants and the

corresponding topographic distribution of the N400 effect by comparing incongruent trials to congruent ones.

(CIEL-15 43433 2 13 H 15:06-15:18 #H45 A #EAL—)
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Syntactic and Executive Contributions to Theory of Mind in

Mandarin-Speaking Children with Autism Spectrum Disorder

JCEV & SN
R R

Background

Children with autism spectrum disorder (ASD) are often impaired in theory of mind (ToM).
A close relation between ToM and embedding syntax, namely complement sentences (CS) and
relative clause sentences (RCS), has been indicated. However, it is still unclear which syntactic
structure plays a more critical role in ToM success in ASD. Another important factor for ToM
reasoning is executive functions (EF). Questions have also been raised about whether syntax or
EF contributes more to ToM understanding in ASD. Besides, the links between ToM and syntax
or EF are primarily based on the previous exclusive use of verbal false belief (FB) task, which
is only one aspect of ToM. Little is known about the syntactic and executive contributions to
general ToM beyond FB in ASD.

Objectives

The current study aimed to evaluate the contributions of embedding syntactic structures
and EF skills to ToM abilities in Mandarin-speaking typically developing (TD) children and
children with ASD.

Methods

Our participants included nine Mandarin-speaking children with ASD aged 5.0-10.4 years
(Mage = 7.5, SD = 1.8) and twenty-three TD children aged 4.7-7.0 years (Mage = 5.8, SD =
0.8). Two groups were matched on scores of the Chinese Peabody Picture Vocabulary Test (C-
PPVT) and the Combined Raven’s Test (CRT) (Table 1). We administered a low-verbal ToM
scale, a non-verbal FB task, an assessment of two embedded syntactic structures: CS and RCS,
and an evaluation of EF abilities: inhibition, flexibility, and working memory (WM).

Results

Results indicated that children with ASD showed significant impairments in global ToM
(U=45, p=.013) and flexibility (U = 45.5, p = .013). For TD children, their global ToM was
significantly correlated with age (r = .425, p =.043), CRT (r =.525, p =.021), CS (r = 418, p
=.047), RCS (r =.585, p =.003), and WM (r = .441, p = .035) and their FB was significantly
correlated with age (r = .577, p = .004), CRT (r = .535, p = .018). For children with ASD,
significant correlations were found between global ToM and inhibition (» = .902, p = .001),
flexibility (r = .676, p = .046), and WM (r = .866, p = .003) and no variables correlated with
FB. Results of stepwise regression analyses demonstrated that RCS [F (1, 17)=7.367,p = .015]
and flexibility [F (2, 16) = 9.825, p = .002] were significant predictors for TD children’s ToM;
moreover, CRT significantly predicted their FB [F (1, 17) = 9.164, p = .008]. While only
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inhibition significantly predicted global ToM in ASD [F (1, 7) = 8.818, p = .021] and no
variables were useful to predict FB of children with ASD (Table 2).
Conclusions

Both syntax (i.e., RCS) and EF (i.e., inhibition) contributed to ToM understanding of
Mandarin-speaking TD children. While only cognitive functions involved in EF are more
related to ToM in ASD, revealing a predominant role of EF over syntax to predict ToM abilities
of Mandarin-speaking children with ASD.

(CIEL-15 43433% 2 13 H 15:18-15:30 45 A M)

Auditory Challenges and Listening Effort in School-Age Children
with Autism: Insights from Pupillary Dynamics during Speech in

Noise Perception

VPSR ZE
AT KA

Purpose: This study aimed to investigate challenges in speech-in-noise (SiN) processing
faced by school-age children with autism spectrum conditions (ASC) and their impact on
listening effort.

Methods: Participants, including 23 Mandarin-speaking children with ASC and 19 age-
matched neurotypical (NT) peers, underwent sentence recognition tests in both quiet and noisy
conditions, with a speech-shaped steady-state noise masker presented at 0 dB signal-to-noise
ratio in the noisy condition. Recognition accuracy rates and task-evoked pupil responses were
compared to assess behavioral performance and listening effort during auditory tasks.

Results: No main effect of group was found on accuracy rates. Instead, significant effects
emerged for autistic trait scores, listening conditions, and their interaction, indicating that
higher trait scores were associated with poorer performance in noise. Pupillometric data
revealed significantly larger and earlier peak dilations, along with more varied pupillary
dynamics in the ASC group relative to the NT group, especially under noisy conditions.
Importantly, the ASC group’s peak dilation in quiet mirrored the NT group’s in noise. However,
the ASC group consistently exhibited reduced mean dilations than the NT group.

Conclusion: Pupillary responses suggest a different resource allocation pattern in ASC: an
initial sharper and larger dilation may signal an intense, narrowed resource allocation, likely
linked to heightened arousal, engagement and cognitive load, while a subsequent faster tail-off
may indicate a greater decrease in resource availability and engagement, or a quicker release of
arousal and cognitive load. The presence of noise further accentuates this pattern. This
highlights the unique SiN processing challenges children with ASC may face, underscoring the
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importance of a nuanced, individual-centric approach for interventions and support.

(CIEL-15 234337 2 13 H 15:30-15:42 45 N FF5EZE)

Second-Order Mentalizing Ability in People with Down Syndrome

GRVENT, VRERSF
il

Background: Understanding other people’s minds is an important cognitive ability in
social cognition and interpersonal communication. The ability of mentalizing second-order
false belief is critical to social interaction. Being able to represent what one person thinks
about what a second person thinks allows us to understand not only another’s belief about the
world (a first-order belief) but also to understand that person’s concern about yet another
person’s belief about the world (a second-order belief). Previous studies revealed people with
Down syndrome (DS) have difficulties in solving tasks related to reasoning of mental states.
This study aimed at examining whether the ability of second-order false belief comprehension
in people with DS would be improved by using dynamic animations as stimuli.

Method: Participants received twenty trials of a second-order mentalizing task in
animations. Validation of the stimuli was conducted by recruiting typically developing 5-
year-old children (n = 22) and 6-year-old children (n = 22). After viewing each animation,
participants responded to comprehension questions by speaking or pointing, including
character-recognition, memory, reality, and second-order false belief questions. The results
confirmed the classic second-order false belief effect at 6 years of age. Three groups of
participants (n = 69) were recruited: people with DS (n = 23), CA-matched controls (n = 23),
and MA-matched controls (n = 23) to examine the effect

Results: People with DS recognized cartoon characters with 100% correctness in the
second-order false belief task and memorized the targeted locations with 75% accuracy.
Moreover, people with DS responded to the reality question with 86% accuracy in the second-
order false belief task. However, people with DS failed to infer second-order false belief
situations with low passing rate of 33% while the CA controls showed 86% and the MA
controls showed 100% passing rate.

Conclusions: With presenting dynamic animations, people with DS were left behind in
mentalizing other people’s minds. People with DS still could not pass the second-order false
belief task at around 16 years of age chronologically and around 8.8 years of age mentally. It
was concluded that people with DS were seriously impaired in advanced mentalizing other
people’s minds, leading to deficient social cognition.

Keywords: Down syndrome, second-order false belief, mentalizing ability, social
cognition, theory of mind

(CIEL-15 43433 2 13 H 15:42-15:54 45 A R
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Virtual Reality Evaluation of Memory Abilities in People with

Williams Syndrome

W fl, WrEsr
TP 2

Background: People with Williams syndrome (WS) are reported to have strong verbal
short-term memory but challenged verbal long-term memory. Previous studies took
traditional research methods to probe memory of people with WS, yet the nature of their
memory ability is still under investigation.

Aims: Virtual reality (VR) technique was used to evaluate memory abilities of people
with WS. It was further interested to examine the possibility of improvement of memory
performance of people with WS.

Methods: Four virtual supermarkets with different layouts of categories were generated.
Participants should navigate each supermarket three times through completing three shopping
lists. Twelve trials were tested in total. On each shopping list, six items in distinct categories
should be purchased. To evaluate the memory abilities of people with WS, fourteen indexes
were recorded while participants navigated all virtual supermarkets. Two control groups were
recruited to match chronological age and mental age. To find out the patterns in navigation of
the four shopping malls, equivalent number of the fifth graders, and college students were
recruited. All were Chinese speaking participants with right handedness.

Results: The fourteen indexes were analyzed across groups. The results revealed that the
WS group showed the lowest accuracy overall compared to typically developing controls.
Among the indexes, people with WS responded worst in choosing item types and item
number than the controls. People with WS differed from the CA but not MA controls in
walking distance upon entering into the supermarkets, shopping distance upon purchasing the
first target item, correct types, and correct quantities of all target items. Distinct replacement
patterns were further identified.

Conclusions: People with WS showed mixed abilities of delayed and deviant navigation
by using VR technique. These findings suggest that people with WS were developmental
disorders regarding lexical semantics, executive functions, and verbal long-term memory.

Implications: With VR technique, the nature of memory abilities of people with WS
was evaluated. The current study serves as a foundation to future intervention for people with
WS.

(CIEL-15 43433 2 13 H 15:54-16:06 #45 A: #15)
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Identification and Analysis of Autism Spectrum Disorder via

Largescale Dynamic Functional Network States

Wenwen Zhuang, Jiwang Ma, Tao Zhang
PNl IR ERY S 2 OIS

Autism spectrum disorder (ASD) is an early neurodevelopmental disorder, usually
characterized by language delays and difficulties in communication. Early identification has
being a crucial objective in ASD research, however, clinical recognition and diagnosis remain
challenging due to the complexity and heterogeneity of ASD. Besides, traditional fMRI studies
have primarily focused on static connectivity patterns, which limit the capture of dynamic
network interactions. Therefore, the utilization of large-scale dynamic brain network features
for ASD identification is essential for improving diagnostic accuracy and revealing underlying
neural mechanisms.

This study utilized the publicly available dataset from the New York University Langone
Medical Center (Autism Brain Imaging Data Exchange I,
http://fcon_1000.projects.nitrc.org/indi/abide/abide I.html), comprising 51 ASDs and 51
healthy controls (HCs). Utilizing large-scale brain gray matter network atlases, time series
signals were extracted for each participant across various network nodes, including the
Sensorimotor Network (SMN), Frontoparietal Network (FPN), Default Mode Network (DMN),
Ventral Attention Network (VAN), Posterior Cerebellum Network (PCEN), Dorsal Attention
Network (DAN), Anterior Cerebellum Network (ACEN), Temporo-Orbitofrontal Network
(TOFN), and Visual Network (VN). Additionally, dynamic functional connectivity matrices
were computed based on time series using a sliding window correlation analysis approach
(window length=20 TRs, step length=1 TR, total windows=151). K-means clustering algorithm
was then applied to all dFNC matrices to extract discrete dynamic state features for each
participant. Combining these state features with linear Support Vector Machine (SVM), an
ASD/HC classification framework was constructed, and the performance was evaluated using
nested leave-one-out cross-validation (LOOCV) to identify the optimal dFNC states for
classification. Finally, pearson correlation analysis was employed to assess the relationship
between the dynamic states and clinical variable (ADOS communication).

The results revealed that participants exhibited four discrete dFNC states. Furthermore,
nested LOOCV validation demonstrated robust classification performance (ACC=83%,
SEN=86%, SPE=80%, AUC=70%), with states 1 and 2 showing the best performance in
classification. Additionally, in states 1, DMN-FPN (r = -0.4628, p= 0.6272x107*) and DMN-
DAN (r = -0.5212, p = 0.088x107%) connectivity were both observed a significant negative
correlation with ADOS communication scores. Similarly, in state 2, DMN-FPN connectivity
showed a negative correlation with ADOS communication scores (» =-0.5636, p = 0.0166x10
3), so as DMN-DAN connectivity (r =-0.4779, p = 0.3901x107%).

These findings suggest that the classification method based on large-scale dynamic
functional network state features not only effectively discriminates ASD from HC but also
24
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correlates closely with ASD communication symptoms, offering a new insight and approach
for early ASD identification.

(CIEL-15 234232 13 H 16:30-16:42 45 N: FER)

Perceptual Training Facilitates Mandarin Tone Production for
Preschoolers with Cochlear Implants: Evidence from Acoustic

Analysis

Hao Zhang, Hongwei Ding, Yang Zhang
A K

Purpose: As the standard of care in the treatment of profound hearing loss in childhood,
cochlear implant (CI) provides audition and access to speech sound to the recipients. In
addition, auditory training is a feasible practice to maximize benefits of cochlear implantation.
This study primarily aimed to investigate the cross-modal transfer of perceptual learning
induced by an established training protocol to the production modality of lexical tones for the
hearing-impaired children with cochlear implants.

Method: Thirty-two pediatric CI recipients were tested in this study. Half of the child
participants received five sessions of high variability phonetic training (HVPT) within a
period of three weeks, whereas the other half served as control who did not receive the formal
training. The HVPT adopted phonetic identification task with a four-alternative forced-choice
(4 AFC) paradigm. During the training sessions, trial-by-trial feedback was provided
instantaneously and trial repetition was offered accordingly. Production of Mandarin tones
was administered via a picture naming task before the provision (pretest), immediately after
(posttest), and 10 weeks post (follow-up test) the completion of the training protocol. Test
stimuli of picture naming task were 20 cartoon drawings of concrete objects, with five lexical
items for each type of Mandarin tones.The production samples were coded and analyzed
acoustically with automatic pitch tracking implemented in the software of Praat. Statistical
analyses were performed threefold in R to corroborate generalization of perceptual learning to
lexical tone production and retention of perceptual training-induced gains in production
modality, including overall acoustic parameters (i.e., pitch mean, pitch range, and pitch SD),
dynamic pitch contours, and tonal ellipse features (i.e., tone differentiability and tone hit rate).

Results: Trained children with CIs exhibited significant enhancements in Mandarin tone
production from pretest to posttest as evaluated in terms of pitch modulations, pitch
curvatures, and acoustic differentiations. More specifically, significantly enhanced concave
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characteristic of dynamic pitch contours for the trained children’s Mandarin tones produced in
posttest relative to pretest using growth curve analysis. In addition, a tonal ellipse analysis
indicated significantly improved tone differentiability and tone hit rate from pretest to posttest
following training. By contrast, no significant changes were observed in the control children
between the two test sessions. Moreover, the training-induced acoustic change retained for for
up to 10 weeks after training termination, which was mainly observed in the concave
characteristic of T3 contour.

Conclusion: The findings represent initial acoustic evidence of HVPT-induced benefits
in lexical tone production for the pediatric CI population, which lends supports to applying
this perceptual training technique as a viable tool in aural rehabilitation practices.

Keywords: high variability phonetic training (HVPT), lexical tone production,
Mandarin-speaking children, cochlear implant (CI), perceptual learning

(CIEL-15 43433 2 13 H 16:42-16:54 #45 N k%)

Morphological Features of Language Regions in Children with

Autism Spectrum Disorders and Varying Language Abilities

Yubin Hu, Aiwen Yi, Shuiqun Zhang, Yaqiong Xiao
YT B F 0 7T

Background: Individuals with autism spectrum disorder (ASD) manifest with varying
language abilities, potentially attributed to distinct morphological features of language-related
brain regions (Bethlehem et al., 2020; Durkut et al., 2022; Ning et al., 2021). Previous studies
have predominantly compared the morphological characteristics of individuals with ASD to
those of typically developing (TD) controls. However, there remains a notable gap in research
investigating these differences while accounting for significant within-group variations in
language abilities, especially among preschool children with ASD.

Objectives: We aimed to investigate the morphological features of cortical language
regions and the asymmetry therein in children with ASD and varying language abilities
compared to TD children.

Methods: We analyzed structural magnetic resonance imaging (MRI) data obtained from
a cohort of Chinese preschool children, including 37 TD children (32 M/5 F, 3.39+1.49 years)
and 68 children with ASD (57 M/11 F, 3.18£1.17 years). Given the heterogenous of language
abilities within the ASD group, we categorized the ASD group into two subgroups by the
median of language scores: ASD children with higher language ability (ASDHL, 32 M/2 F) and
those with lower language ability (ASDLL, 32 M/2 F). MRI data were segmented using the
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FreeSurfer pipeline. Following previous research (Ahtam et al., 2023), we extracted gray matter
volume, cortical thickness, and cortical surface area from 10 language-related regions,
including pars orbitalis, pars triangularis, pars opercularis, caudal middle frontal gyrus,
supramarginal gyrus, inferior parietal gyrus, transverse temporal gyrus, superior temporal gyrus,
middle temporal gyrus, and lingual gyrus. The total intracranial volume (TIV) was computed
for each participant.

We first examined the within-group differences in the morphological features for each ROI
between the two hemispheres within each group using a mixed linear regression model, where
hemisphere was a independent variable, age, gender, and TIV as covariates. We then tested the
between-group differences in the morphological features for each ROI between TD and two
ASD subgroups using regression analyses, with age, gender, and TIV as covariates.
Subsequently, we tested the correlations between language scores and morphological features
for each ROl in TD and two ASD subgroups, separately.

Results: Hemispheric asymmetry was observed in both surface area and gray matter
volume of several language regions in TD children and two ASD subgroups. The ASDLL
subgroup also displayed right hemispheric asymmetry in cortical thickness of the pars
triangularis. Compared to TD children, both the ASDHL and ASDLL subgroups exhibited
greater cortical thickness in the right superior temporal gyrus, with the ASDLL subgroup also
demonstrating increased thickness in the left superior temporal gyrus and transverse temporal
gyrus. Moreover, in the TD group, significant correlations were identified between language
scores and the gray matter volume of the right superior temporal gyrus (p = 0.046), cortical
thickness of the right transverse temporal gyrus (p = 0.015), and surface area of the right pars
orbitalis (p = 0.014). Additionally, significant associations were found between language scores
and the gray matter volume of the left pars opercularis (p = 0.005) and right inferior parietal
gyrus (p = 0.028), as well as the surface area of the left pars opercularis in the ASDHL group
(p =0.009) (Figure 1).
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Figure 1 Significant relationships between morphological features of language-related ROIs and language abilities
in typically developing (TD) children (upper row) and children with autism spectrum disorder (ASD) and higher
language scores (ASDHL subgroup) (lower row) .

Conclusion: Hemispheric asymmetry in cortical language regions was evident in TD
children and two ASD subgroups, especially in gray matter volume and surface area.
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Furthermore, significant correlations were found between language scores and various
neuroanatomical measures, highlighting the intricate relationship between brain morphology
and language abilities across both ASD and TD groups. In conclusion, our study provides
valuable insights into the neuroanatomical underpinnings of language deficits in ASD across
different subgroups.
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How Children Segment Words from Speech Streams Through
Statistical Learning: Evidence from Complex and Dynamic

Neural Entrainment Patterns in an EEG Study

HH K

How children segment words from continuous speech streams during language learning
has still been an unsolved question for decades. Previous behavioral studies have proposed that
humans may glean rules through predictive probabilistic statistics. However, it remains elusive
about the mechanism underlying statistical learning. In this study, we thus adopted an artificial
word learning experiment to investigate how preschool children learn to segment words using
the EEG technique. Twenty-three children (M = 56 months, SD = 14 months; 10 girls) were
recruited for this study. We recorded twelve 250-millisecond CV syllables, which were then
concatenated into four trisyllabic nonsense words (hilega, satomi, pidaku, vobina). At the
beginning, participants were exposed to a 3-minute continuous speech stream for training. The
training stream was comprised of those four nonsense words without any acoustic cues to
indicate word boundaries. The word boundaries were only cued by the transitional probabilities
(1 or 1/3) between syllables, 1 within a word and 1/3 across words. Subsequently, participants
were presented with a 5-minute stream that contained the 12 syllables in random order and with
another 5-minute stream consisting of the four words. The EEG signals in each session (training,
random and word) were continuously recorded and then analyzed using the intertrial coherence
(ITC) method to elucidate whether the participants were able to track the syllable frequency (4
Hz) and the word frequency (1.33 Hz) while listening to the speech stream.

Significant higher ITCs were observed at the word frequency in the training and word
sessions relative to the random session (see Fig. 1A), reflecting successful recognition of words
in the speech streams. Besides, we found a similar pattern at the syllable frequency, which
implied that the entrainment to words might also facilitate the tracking of their constituent
syllables. Further, the scalp distribution of ITCs indicated different sources of neural
entrainment in the training and word sessions. While the source of neural entrainment to the
word or syllable level was primarily distributed on both sides of the frontocentral electrodes
during the training session, the word-level entrainment was more centrally distributed while the
syllable-level entrainment tended to be left-lateralized for the word session (see Fig. 1B). The
sliding-window analysis of the training session further showed the complex and dynamic
pattern during the exposure to speech stream. The initial competition between the syllable
frequency and word frequency entrainments was finally found to reach a relatively stable state
after exposure to approximately 150 words (see Fig. 1C). Therefore, learning seems to be a
process of reorganizing neural entrainments along a competitive pattern until being a stable and
long-term state, rather than a simple process of increasing entrainment toward word frequency
relative to syllable frequency. The findings of the present study not only support the view that
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the ability of statistical learning may facilitate word learning in the speech stream, but also
suggest a complex and dynamic multi-level neural entrainment system that serves the word
learning process for language acquisition.
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Figure 1. Intertrial coherence (ITC) results at the word and syllable frequency. A) The ITC by frequency
patterns in the training, random, and word sessions. B) The scalp distributions of ITCs at the word and
syllable frequency in the training and word sessions. C) The ITC data generated along the trajectories at the
word and syllable frequency in the training session.
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A background clause is one that provides ‘supportive material which does not itself narrate
the main events [of the story line]’ (Hopper, 1979). Verbs that express durative, stative or
iterative meanings tend to occur in background clauses (Hopper, 1979). Previous surveys found
that predicative reduplication, i.e., the repetition of all or part of a predicate to form a new
predicate, is frequently used to express iterative, durative, continuative meanings across
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languages (cf. Key, 1965, Moravcsik, 1978, Bybee et al, 1994 among others). It is therefore
expected that predicative reduplication will be used cross-linguistically to describe the
backgrounded event in narration. The backgrounding function is rarely mentioned in previous
cross-linguistic studies on reduplication. This study fills the gap by examining this use in my
database on functions of predicative reduplication (containing 118 spoken languages and 8 sign
languages). 1 find that predicative reduplication occurs in background clauses in only 9
languages, in comparison to 65 languages where predicative reduplication expresses meanings
of either iteration, duration or continuation. The low frequency is possibly due to grammarians’
neglect. In addition, I examine 10 Sinitic languages (not included in the database) in greater
detail. I find that predicative reduplication may serve the backgrounding function in 3 Sinitic
languages.

Based on my data, I identify two distinct types of event structuring that involve
backgrounding clauses with predicative reduplication. I summarize their features in the table
below.

Features Type | Type 11

Relation between the The backgrounded event| The backgrounded event

backgrounded event and the | describes the static scene precedes and builds up to the

foregrounded event upon  which the | foregrounded event, often
foregrounded event is | involving an abrupt transition
set

Presence of temporal overlap | Overlap either entirely or No overlap

between the two events partially

Boundedness of the No clear starting point or No clear starting point, but

backgrounded event endpoint the endpoint is clear

Interdependence between No necessary The realization of the

the two events interdependence foregrounded event depends on

that of the backgrounded event

While the Type I event structure is attested across a wide variety of languages in my data,
the Type II event structure appears to be limited to the Sinitic languages. No language is found
to use predicative reduplication with both types of event structures. I further suggest that the
two types of backgrounding use have developed along separate pathways: the former
developed from the use of predicative reduplication in foregrounded clauses to express iteration,
continuation or duration, whereas the latter may be historically related to the construction
[Predicative Reduplication + Resultative Complement].
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Enjoy The Silence? A Cross-cultural Approach to Inter-turn
Speech Pauses and Their Relation to the Evolutionary Dynamics

of Interaction

Elizabeth Qing Zhang,Michael Pleyer,Theresa Matzinger
Y I FEwNE

Language and cooperation are closely intertwined aspects of human social interaction,
with language serving as an important tool in the assessment of potential cooperation partners
(Fox Tree, 2002; Brennan & Williams, 1995). Since pauses between turns of a conversation
perform important social-communicative functions, we argue that pauses and their perception
may have played a significant role in the co-evolution of language and cooperation and the
evolutionary dynamics of interaction.

We support this with data from a cross-cultural experiment testing how listeners use the
duration of inter-turn speech pauses to assess others’ knowledge, confidence and willingness to
grant requests — all of which are highly relevant when evaluating others as potential cooperation
partners (Matzinger et al., 2023; Matzinger et al., in prep). We hypothesized that, in general,
speakers making long pauses would be regarded as less apt and willing (Roberts & Francis,
2013) but that listeners would be more tolerant towards long pauses in non-native speakers.
This is because in non-native speakers, long pauses may result from prolonged cognitive
processing when answering in a non-native language (Cenoz, 2000; Guyer et al., 2019) rather
than from a lack of knowledge or willingness. Crucially, since evaluating others’
cooperativeness is important across cultures, and pause production and perception are similar
cross-linguistically (Matzinger & Fitch, 2021), we predicted similar effects across languages.

In our experiment, 100 native Polish-speaking raters listened to short staged conversations,
during which a speaker asked questions or made requests that were answered or granted by
either native speakers of Polish or non-native speakers of Polish whose native language was
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Chinese. The pauses before the answers were manipulated to be either short (200 ms) or long
(1200 ms; cf. Roberts & Francis, 2013; Dingemanse & Liesenfeld, 2022). After listening, the
raters judged each respondent on their knowledge, confidence and willingness. To test for cross-
linguistic similarities, we replicated the experiment with Chinese raters and the two languages
reversed.

Our results suggest similarities across languages and cultures: as predicted, Polish and
Chinese raters perceived native speakers making long pauses as less knowledgeable, confident
and willing. Also, for both rater groups, linear mixed effects models revealed a mediating effect
of non-native accent on perceived willingness (interaction: pause duration * accent: p < 0.001
each), but not on knowledge and confidence. A potential reason for the difference between the
findings on willingness versus knowledge and confidence is that requests may be more socially
engaging and more directly relevant for interpersonal cooperative interactions than knowledge
that reflects on partners’ competence but not cooperativeness. The raters may therefore have
evaluated willingness more carefully.

To further support the point that pauses may have been used as communicative signals in
early stages of language evolution when fully-developed shared linguistic communication
systems had not yet been established, we also present results from a follow-up study showing
that broadly similar relationships hold if participants don’t know the language spoken in the
conversations. That is, even for naive participants who didn’t know the meaning of the
conversations, accent and pauses played an important role in their evaluations with similar
interaction effects as in the original studies.

Finally, since pauses in turn-taking occur across species (Levinson, 2016), we will also
discuss inter-turn pauses as promising candidates to investigate links between communication
and cooperativeness across species.
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Brow and Palm Reveal the Origin of Question Markers: Evidence

from Home Sign, Sign Language, and Spoken Language

Hao Lin, Yuting Zhang, Qi Cheng, Yan Gu
EHEAMEE KA RIS TR 2E T K A AR BUR 2 B

Language needs a mechanism to mark questions, which can be realised by morphological
forms, syntactic movement, or by prosodic features such as intonation. For example, nearly all
modern spoken languages and sign languages have at least one WH word (Dryer & Haspelmath
2013). Despite some variations, brow movement is universally observed in both WH questions
and polar questions, as shown in a typological studies on question marker of 37 sign languages
(Zeshan, 2006). Many spoken languages and a few sign languages have question particles (ibid.)
to mark polar questions. Where are our interrogative markings from? What is the prototype of
interrogative marking? This paper argues that brow movements and palm-up are the origin of
interrogative markers based on evidence from sign language (including home sign
communication system), gesture and speech.

Firstly, we examined the use of brow movements and palm-up (PU) in Chinese Sign
Language (CSL) and Chinese home signers. Lin 2019 found that brow movement is the
dominant interrogative markers in the interrogative question. We analyzed the data from home
signers (N =9, Mean age =48, 5 females) in a Chinese village, who do not have any WH signs
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or question particles but BB is the sole interrogative marker. The results showed that BB is the
sole marker once there is no other interrogative makers in the signers. PU might be the manual
prototype of interrogative marking in users of CSL and Chinese home signers. Here brow-
movement is representative of co-articulated facial expression, for example, a brow-raising with
eye widening, held-tilting, all of which constitute ‘beseeching brow’ (BB) etc.

Additionally, we studied the behaviour of (1) Deaf CSL teacher who taught CSL to the
hearing learners of CSL at beginners’ classes and (2) CSL signers communicate with stranger
home signers. We found that 1) PU often co-occurs with BB in interrogatives in the
communication among the CSL signers; 2) PU+BB is the main marker for Chinese deaf
gestures, which typically appear in the scenario where the CSL signers have to resort to more
gestures to communicate with hearing non-signers; and (3) Home signers only rely on BB for
interrogative markings.

Finally, we examined the functions of BB and PU in Mandarin spoken language. We
looked at their prevalence and frequency in the elliptical questions in speech from publicly
available data. For example, there are content questions without WH words, (e.g., “You are
going to——"
pause and in particular, also a brow- movement, or occasionally a PU. Here in print, we use a
slash to represent all three. The results showed that out of all 193 occurrences, BB appeared in
all elliptical questions and co-occurred 24 times with PU (BB+PU).

time——"), whose interrogative marking is realized by a rising intonation, a

In summary, supported by the evidence of gestures from the hearing and the deaf, we argue
that a brow movement is the prototypical interrogative marker in our language, either for spoken
or sign language. The essence of the question marking mechanism is that it needs a placeholder
and an indicating cue to trigger the reaction of an answer for the audience. The pause or
prolonging of the last word in spoken language or sign language is showing ‘there is an
information hole’. A PU gesture is semantically ‘empty’, whose function is similar to a ‘pause’.
It can be easily produced to enhance the visual prominence of BB as an interrogative marker.
When these two co-occur and can hold, PU is originally an emphatic gesture functioning like a
slash ', symbiosis of BB (host) and PU (parasite) continues to work for a long time. Later,
PU gets the function of marking interrogatives from its host. Thus, it becomes the manual
prototype of interrogative marker in the sign language.

Keywords: brow movement, interrogative marker, palm-up, gesture
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The Role of Semantic Extension and Metaphor in the

Evolutionary Dynamics of Language

Michael Pleyer
Centre for Language Evolution Studies, Nicolaus Copernicus University in Torun

Where does the unlimited expressive potential of human language come from? Previous
research has focused on the important contributions of the massive size of the lexicon (Hurford
2012) and compositionality, which allows for the combination of lexical items to yield new
meanings (Pleyer et al. 2022). However, another important factor in extending the range of
expressible meanings is the process of meaning extension, by which lexical items become
polysemous (Vicente & Falkum 2017). Polysemy is pervasive in modern language (Floyd &
Goldberg 2021).

The emergence of polysemy, extended meanings and the factors involved in it have been
documented in historical linguistics, especially historical semantics (e.g. Allan & Robinson
2012). In such work, metaphorical extension has been shown to be a key factor in licensing
semantic change (e.g. Sweetser 1990; Anderson 2017).

More recently it has been argued that processes of metaphorical semantic extension
observed in historical language change also served as drivers in the evolution of language (e.g.
Smith & Hofler 2015). Specifically, semantic extension provides a pathway to extend the
lexicon of languages. It is this process that enables the emergence of one of the key properties
of modern languages, namely that they are open-ended, systematic, polysemous, structured
semiotic systems.

Here, we review results from three approaches whose integration presents an important
cornerstone for an interdisciplinary account of the role of semantic extension and metaphor in
the evolutionary dynamics of language: (1) Historical linguistics and diachronic semantics (2)
Computational approaches and natural language processing, and (3) Experimental semiotics.
Research in historical linguistics has shown that metaphor is a major mechanism of semantic
change. Diachronic semantic analyses have not only mapped detailed historical trajectories of
semantic extension motivated by metaphor, but also identified common metaphoric pathways
of change as well as shared cognitive principles underlying them (e.g. Anderson et al. 2016).
Computational approaches and natural language processing have used findings and data from
historical linguistics in attempts to automate the detection of metaphoric semantic change and
to build data-driven models of the cognitive and communicative principles underlying it (e.g.
Brochhagen et al. 2023; Xu et al. 2017; Pleyer et al. 2024). Experimental semiotics is a
paradigm in which participants have to create novel communication systems in the absence of
language (e.g. Galantucci et al. 2012; Nolle & Galantucci 2023). Given the task of
communicating with each other in an interactive scenario, participants quickly negotiate
meaningful symbols to communicate about referents. What is more, these symbols become
increasingly structured over the course of continuing interactions via processes of interactive
cultural evolution. It therefore represents a paradigm that can investigate cultural linguistic
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evolution under controlled laboratory settings to shed light on the interactional and cognitive
principles involved in it (Pleyer & Hartmann 2024). More recently, Experimental Semiotics
studies have also begun to investigate the role of metaphor (Verhoef et al. 2024) and semantic
extension (Smith et al. 2024) in bootstrapping communication systems and leading to the
emergence of metaphor-based and polysemous systematic semiotic systems.

Combining results from these approaches represents an important first step towards an
interdisciplinary, integrative account of the role of metaphor, and processes of polysemous
meaning extension more generally, in the evolutionary dynamics of language.
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Multilevel Phylogenetic Inference of Syntactic Harmony

Yingqi Jing, Joakim Nivre, and Michael Dunn
By pE R

One of the most well-known typological generalizations is that languages tend to order the
grammatical head and its dependents in a consistent way (Dryer 1992; Greenberg 1963). For
example, VO languages are more likely to have prepositions while OV languages are more
likely to have postpositions. Over the past decades, new empirical findings and competing
theories have been advanced to explain the word order harmony. These theories range from
functional explanations focusing on cognitive and learning biases (Culbertson, Smolensky, and
Legendre 2012; Futrell, Levy, and Gibson 2020; Hawkins 1983), to alternative views,
emphasizing the roles of cultural evolution and historical accidents in language change (Bybee
1988; Cristofaro 2019; Dunn et al. 2011). So far, there is little evolutionary evidence favoring
or against harmony based on cross-linguistic corpus data, and it remains unclear whether the
functional explanations can be reflected in the history of languages.

Using 45 dependency-annotated corpora from Universal Dependencies v2.10 (Zeman et
al. 2022), we are trying to detect the evolutionary bias of harmony vs. disharmony in the history
of Indo-European. To assess the cognitive benefits of consistency in head direction, we measure
harmony by counting pairs of word orders (V-O and N-Gen, V-S and N-Adj, etc) that co-occur
in the same direction in a sentence. Since word orders are not uniformly distributed, e.g.,
subjects almost always come before the verb, we need to control for the base distribution of
each word order in a language. For this, we introduce two random baselines: one fixes the
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overall head direction in a language (random 1), and the other keeps unchanged the order of
each dependency type in a language (random 2). By comparing the observed against the
baselines, we can remove the confound of other possible processes (e.g., word order rigidity)
in language change. We go beyond previous phylogenetic approaches that model the correlated
evolution separately for each pair of word orders (Dunn et al. 2011; Jager and Wahle 2021).
Instead, we have developed a multilevel phylogenetic Continuous-time Markov Chain model
that can estimate evolutionary rates for harmony and disharmony at both population and group
levels (Nalborczyk et al. 2019; Stan Development Team 2022).

Our results reveal no clear difference in the estimated rate ratio for harmony between
observed and random baselines (Figure 1). In particular, the observed rate ratio (mean rate ratio:
1.64,90% CI=1[0.17, 4.47]) has substantial overlaps with the second baseline (mean rate ratio:
1.76,90% CI=1[0.17, 5]). Our findings challenge the functional motivations for harmony during
language comprehension, production, or learning. When the distribution of each individual
word order is kept constant in a language, there is not much room left for any additional
harmonic constraint between pairs of word orders in real utterances. This further suggests that
the attested word order universals in previous work might emerge as a side-eftect of word order
rigidity in language evolution, and no appeal to cross-category harmony may be needed. In
addition, when compared to the first baseline (mean rate ratio: 3.13, 90% CI =[0.67, 6.23]), the
observed data show a lower rate ratio or a weaker evolutionary bias for harmony. This also
contradicts previous theories that predict a general head-initial or head-final preference (Ferrer
1 Cancho 2017; Hawkins 1994). Conversely, word orders seem to be less constrained than
commonly assumed, and they tend to evolve towards a more mixed configuration at least in
Indo-European. We illustrate the potential of this approach by further expanding data to other
language families while accommodating lineage-specific variation.

0.6

04

B observed
random1
. random?2

Density

0.0

Rate ratio

Figure 1: Posterior density of rate ratio of harmony to disharmony from the multilevel
phylogenetic model. Higher rate ratios indicate a stronger evolutionary bias towards harmony.
The shaded areas under the curve represent the rate ratio at the population level (“fixed effects™),
and the thin lines represent the rate ratio at the group level (“random effects™).
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Language in Digital Communication

Yiqiong Zhang, Susan C. Herring, Rongle Tan, Qingwen Zhang, Dingxu Shi
JTIRANMESN AR BV KA AR AL 2275 i Ko

Graphicons are graphical icons used in digital communication, including (but not limited
to) emoticons, emojis, stickers, GIFs, and images (Herring & Dainas, 2017). Graphicons are
increasingly ubiquitous with their forms and functions constantly evolving. In tandem with their
growing popularity is the emergence of a discourse of “language endangerment” that
graphicons are viewed as a threat to words (Thurlow & Jaroski, 2020). It remains, however,
largely unexplored that to what extent and how language is affected by the use of graphicons.

Our recent diachronic study found that graphicons have taken over some of the functions
of sentence-final particles in Chinese (Zhang et al., 2023). The current study focuses on the
impact of graphicons on the use of evaluative adverb (EA) in Chinese (such as & [finally],
R [expectedly]) based on a 14-year longitudinal corpus of 992,856 comments posted on the
popular Chinese social media platform Bilibili. We obtained normalized frequencies of both
graphicons and EAs based on the total number of messages, based on which a sampled corpus
was selected for qualitative analysis. Findings show that graphicon frequencies increase while
EA frequencies decrease over time, and that the correlation between these two trends is
statistically significant. However, qualitative analysis on the EAs with an increasing trend
shows that EAs that encode negation, rhetorical questions, or doubts and uncertainty are less
likely to be replaced by graphicons, which is consistent with the overall positive meanings
associated with graphicon use.

We conclude that, diachronically, graphicons are developing into alternatives for a limited
set of linguistic categories on Bilibili. As such, they are indeed in competition with language,
but we argue that the competition is enriching rather than debasing language.

Keywords: graphicon, diachronic, competition, language endangerment, evaluative adverbs
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Phonological Dynamics and Evolution in the Chengdu Dialect: An

Analysis of Segmental Inventories and Tonal Variation

PR
Northwest University

The formation and evolution of dialects are deeply influenced by the amalgamation of
phonetic backgrounds and phonological phenomena. This paper presents an intricate analysis
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of the Chengdu dialect, which serves as a prominent representation of Sichuan Mandarin, born
from the blend of immigrant languages in the early Qing Dynasty. The study meticulously
details the phonological architecture of the dialect, shedding light on its evolutionary trajectory
and sociolinguistic significance.

The phonetic framework of the Chengdu dialect is distinct, possessing unique initial
consonants and finals compared to Standard Mandarin. The analysis delineates 21 initials,
including the rare presence of [g] and [ni], and 36 finals, where several are unique to the dialect.
These segmental features highlight the rich phonetic heritage and the subtle influences of
migration and topography on the dialect's development.

The tonal aspect of the Chengdu dialect is equally complex. The study dissects the four
primary tones, identifying deviations from the tonal patterns of Standard Mandarin. Past
research on these tones has revealed discrepancies in their classification, with differing
perceptions leading to varied academic conclusions. Recent experimental data within this paper
strive for a more objective and standardized interpretation of the Chengdu tonal system.

The tone sandhi phenomenon within the Chengdu dialect challenges the prevailing right-
dominant or left-dominant dichotomy found in other Chinese dialects. Disyllabic and
polysyllabic structures demonstrate that the dialect employs a more intricate, non-linear
approach to tone sandhi. This complexity not only contributes to the phonological diversity of
the dialect but also provides an empirical basis for understanding its evolution.

A particularly intriguing aspect of the Chengdu dialect's evolution is the morphological
tone of sandhi. The paper explores the nuanced rules governing tone alterations in reduplicated
structures, which are a testament to the dialect's dynamic sound system. These rules underscore
the shifting linguistic landscape and reflect ongoing changes in regional speech patterns.

Additionally, the study explores the evolutionary phonetics of vowel raising, where certain
vowel sounds are being advanced to higher articulatory positions by younger generations. This
phonetic shift is particularly significant as it is predominantly led by female speakers, indicating
a gender-based trend in the linguistic evolution of the dialect.

The paper also examines other phonological phenomena such as voicing, nasalization,
assimilation, and deletion. These processes occur within the confines of specific phonological
domains and further illustrate the dialect's adaptive nature. Through careful observation and
acoustic experimentation, the study reveals the fading presence of the nasal initial and the
emergent prevalence of free variation in phonetic realizations.

Conclusively, the comprehensive phonological exploration of the Chengdu dialect not only
enhances the understanding of its formation and evolutionary path but also serves as an
exemplar of dialectal studies. It reflects the complexity of linguistic evolution influenced by
historical migrations, societal changes, and linguistic innovation. This paper contributes to the
field of evolutionary linguistics by offering a detailed snapshot of a living language's constant
adaptation and resilience.

Keywords: Chengdu dialect, Sichuan Mandarin, phonological evolution, segmental
inventory, tonal analysis, tone sandhi, vowel raising, linguistic adaptation.

(CIEL-15 43223 4 13 H 15:18-15:30 45 A: BHER)
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Dynamics of Language Change in the Digital Era: The Potential
of Indonesian Dialects to Challenge the Dominance of Jakarta

Dialect Indonesian

Maria Magdalena Sinta Wardani
Sanata Dharma University, Indonesia

In discussions concerning language change, we recognize that languages evolve in
tandem with their speaker communities. Poedjosoedarmo (2006) posits that these changes
stem from the interactions among speakers in their daily lives, adapting to one another and
innovating within familiar social groups. These initial shifts cascade into subsequent changes,
resulting in a chain-like evolution and ultimately fostering linguistic diversity.

With the advancement of digital technology, the landscape of art and culture undergoes
profound transformations. This digital evolution oQers a platform for diverse language
variants, including Indonesian dialects, to thrive and compete against the dominance of the
Jakarta Indonesian dialect. Notably, on social media, the use of Indonesian dialects often
emerges as a distinctive feature for conveying messages or humor, indirectly reinforcing
linguistic identity and diversity.

The development of the Indonesian language has witnessed numerous transformations
influenced by various languages. Moreover, its widespread usage and the diversity of its
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speakers contribute to variations in its application. Regional dialects, formed based on
specific geographical regions, add further richness to Indonesian linguistic diversity. Beyond
the well-known Jakarta dialect, Indonesian encompasses other regional dialects such as
Papua, Minangkabau, Medan, Ambon, among others.

Hence, it is intriguing to explore how digital technology fosters the development of
dialects beyond the Jakarta Indonesian dialect. This research falls within the realm of
sociolinguistic inquiry, a field that delves into language within its societal usage context.
Through a sociolinguistic lens, language variation is understood as an integral aspect of
language usage reality.

The research methodology employs a qualitative approach, utilizing techniques like
literature review, participatory observation, interviews, and digital text analysis. It focuses on
identifying and analyzing the linguistic characteristics of Indonesian dialects emerging in
digital platforms, alongside exploring the evolving communication patterns within them.
Additionally, it examines the social, economic, and technological factors influencing
language change in the digital context.

Ultimately, the research aims to uncover the dynamics of language shifts in the digital
era, including the role and potential of Indonesian dialects in challenging the dominance of
the Jakarta Indonesian dialect. Its implications provide a deeper understanding of language
diversification in the digital context, oQering insights for policymakers, educators, and the
general public on the importance of preserving and appreciating language diversity in an
increasingly interconnected digital era.

(CIEL-15 7323 4 13 H 15:54-16:06 45 N\: Maria Magdalena Sinta Wardani)
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Rhythmic Features of Checked Tones (Rusheng) in Chinese
Dialects: Synchronic Spectrum and Implications to the Diachronic

Change

5K
IEHH K

Checked tone (CT, henceforth) was one of the four tone categories (c.f. Ping, Shang, Qu)

in Middle Chinese, which was featured as abrupt and short with a stop coda ([-p/-t/-k/-?]).
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However, this feature has been weakening or has even disappeared from Middle Chinese to
many Chinese dialects and Standard Mandarin Chinese today, and this is one of the most
important diachronic changes in Chinese historical phonology. For those contemporary Chinese
dialects where CTs are still preserved, there is a spectrum from the well-preserved end to the
vanishing end, with various conditions of tone merger, coda-type reduction, and lengthening
effect. Synchronically, the variations of CTs are an important aspect in Chinese dialectology.
Diachronically, the mechanism of this sound change calls for in-depth studies in Chinese
historical phonology.

This paper conducted studies on variations of CTs from the perspective of rhythmic
features, obtaining a comprehensive overview of the synchronic spectrum across Chinese
dialects and shedding light on the mechanism of the diachronic vanishing of CTs. Preliminary
cross-dialectal phonetic studies were carried out on Cantonese in Hong Kong, Hakka in Hong
Kong, Southern Min in Quanzhou, Wu in Hangzhou, Jianghuai Mandarin in Nanjing. The
experimental paradigm in Zhang (2022) was adopted as a consistent experimental design across
the five selected dialects. To address the context effects, in the controlled acoustic experiment,
the targeted syllables with CTs and non-checked tones (NCTs) were placed into the conditions
of isolated syllables, disyllabic words, and disyllabic words at different positions in carrier
sentences.

The acoustic data of our experiments showed a spectrum of durational differences between
NCT and CT in different contexts (in isolated syllables versus in carrier sentences) across
Chinese dialects. For Cantonese, Hakka, and Southern Min, the durational difference between
CT and NCT is around 100ms in isolated syllables and around 40~80ms in carrier sentences.
For Wu, this difference is also around 100ms in isolated syllables but only 10~20ms in carrier
sentences. For Jianghuai Mandarin, this durational difference is around 30~50ms in isolated
syllables and only about 10ms in carrier sentences.

In view of uniformitarianism (i.e., the spatial and temporal invariance of natural process),
the synchronic cross-dialectal spectrum can reveal the natural process of CT vanishing and flash
back to the different stages of this sound change. The pilot data of the synchronic cross-dialectal
spectrum suggested that the lengthening process (probably caused by the lenition of stop codas)
of CTs happens in continuous speech first, when this process is nearly complete, it spreads to
the isolated citation form.

The research paradigm in this study, i.e., applying the present-day acoustic measurement
in the cross-dialectal spectrum to solve traditional sound change problems in Chinese historical
phonology, is inspiring. Further cross-dialectal investigations in this approach can be
considered and carried out for inferring the mechanisms of various sound changes in Chinese
historical phonology.

Reference:
Zhang, L. (2022). Syllable isochrony and the prosodic features of stop syllables
in Cantonese. Language and Linguistics, 23(1), 20-46.
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The Effect of Syntax on Prosodic Parsing among Chinese L2-

English Learners

Ji Jinxin, Li Jiaxin, Peng Gang

FBEL TR [FBFR

Aim: Previous studies have shown strong licensed effects of syntax on the chunking of
prosodic boundaries among native speakers. However, studies exploring the interplay between
syntax and prosodic boundaries in second language (L2) learners are rare. The Shallow
Structure Hypothesis (SSH) proposes that L2 processing primarily focuses on meaning
interpretation rather than syntactic information, resulting in reduced sensitivity to syntactic
constraints compared to native language (L1) processing. Unlike native listeners, L2 learners
rely more on non-structural cues, such as lexical, prosodic, semantic, and pragmatic elements,
to form “good-enough” representations. According to the SSH, this heightened sensitivity to
non-structural cues and diminished sensitivity to structural constraints occur in L2 processing
regardless of syntactic similarities between a learner’s L1 and L2. The current study aims to
explore the interaction between syntax and prosody among native Mandarin Chinese speakers
learning English, to further investigate the SSH hypothesis.

Method: In our study, we manipulated both the syntactic locations and prosodic boundary
strengths within English sentences. These sentences were designed to share similar syntactic
structures with Chinese. (1) The three main acoustic cues for relatively large prosodic
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boundaries, including pause, final lengthening, and pitch change, were manipulated
simultaneously to create four sets of 9-step acoustic prosodic boundary continuums
representing different strengths of boundaries. (2) These acoustic continuums were placed at
both syntactically licensed positions, where relatively large syntactic boundaries coincide with
plausible large prosodic boundaries, and at syntactically unlicensed positions. Both native
American English listeners and nonnative Chinese L2 listeners with high proficiency level
participated in an online judgment task using Gorilla, a platform specifically designed for
conducting psychological experiments.

Results: At syntactically licensed locations, both native and nonnative listeners showed a
significant syntactic license on prosodic perception. Both groups reported over 70% boundary
perception even when the acoustic evidence for an intonational boundary was controlled.
However, the licensed effect among nonnative listeners was significantly smaller compared to
native listeners. In unlicensed positions, nonnative listeners judged prosodic boundaries mainly
based on acoustic information, while native listeners depended mainly on syntactic information.

Implication: Our study aligns with the predictions based on the SSH hypothesis, showing
that L2 learners were less sensitive to syntactic information compared with L1 listeners. Our
study further suggests that syntactic types might influence prosodic parsing as L2 learners are
more native-like in syntactically licensed positions compared to syntactically unlicensed
positions.

(CIEL-15 43433% 5 13 H 14:30-14:42 45 N T4LHE)
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DUE LB 1 = P32 TR B 0 TAHRFE K A s 2L i1

Xinyi Zhao, Xunan Huang
L TR 2

In the past 30 years, Mandarin Tone 3 sandhi, namely Tone 3 followed by another Tone 3
pronounced as Tone 2(33 — 23), was one of the most widely studied sandhi patterns. Previous
behavioral studies showed that in lexical decision-making tasks, only T3 prime words induced
a facilitation effect on T3 sandhi target words, indicating they were stored in the underlying
form of T3 plus T3 in the process of tone perception (Chien, 2016). However, a series of
behavioral, neuroimaging, and electrophysiological studies have shown that the phonological
representations of T2 and T3 were both activated for the production of tone sequence 33 (Chang
& Kuo, 2020). This study aimed to examine the brain responses underlying the perception of
Mandarin Tone 3 sandhi employing the Auditory priming lexical decision task and the Event-
Related Potentials (ERP) technique.

Fourteen participants who acquired Mandarin before school age were recruited for this
study.676 two-letter words were selected as target words for the experiment (467 true words
and 209 false words). The true words were categorized into T3 sandhi true words and non-T3
sandhi true words. Each target word was preceded by three prime words, a T2 prime word, a
T3 prime word, and a control prime word (T1 or T4). False and non-T3 sandhi true words served
as controls, and T3 sandhi true words served as analytical materials. During the experiment,
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participants judged whether heard words were true. They pressed 1 for true, and 2 for false after
each target word, preceded by a prime word. EEG equipment recorded brain signals
concurrently, while E-prime tracked reaction times and accuracy.

Only accurate judgments were included for analysis. Responses exceeding mean + 2
standard deviations or incorrect judgments were excluded from response time analysis.
Statistical analysis revealed a significant priming effect, with the reaction time for T3 priming
words being significantly shorter than that for the T2 words and the Control words in the lexical
decision task (See Figure 1).
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Figure 1 The mean reaction times for different Conditions

We analyzed the amplitude characteristics of the N400 elicited by the participants by
selecting the average ERP amplitudes from five electrodes, F3, F4, Fz, C3, Cz, and C4 ##**##:
AR within the time window of 300 to 500 milliseconds for repeated measures analysis of
variance (ANOVA) #####5RE. R esults showed significant differences among the three prime
types (F (2,102) =4.289, p <0.05). Post-hoc comparisons indicated that ERP amplitudes under
the T3 prime condition were significantly smaller in the negative direction compared to the T2
prime and control prime conditions (p < 0.05). However, no significant difference in ERP
amplitudes was observed between the T2 prime and control prime conditions (p = 1). The
significant reduction in N400 amplitude under the T3 prime condition demonstrated an
improvement in processing efficiency for predictive contextual information, indicating that in

Mandarin Chinese T3 sandhi, the T3 prime made it easier for participants to process semantic
information #R*#esIAE. .
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Figure 2 The ERP amplitudes for the perception of T3 sandhi words under three prime conditions

This study confirmed the behavioral results of Chien (Chien, 2016), indicating that in the
perception of Mandarin tone sandhi, the facilitation effect of T3 prime was significant in both
behavioral and ERP responses. This result suggested that tone sandhi words may be stored in
their underlying form of T3 plus T3 during the perception process.
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The Robustness of the Ganong Effect in Tonal Languages:

Exploring Perceptual Integration in Lexical Tone Perception

LI Jiaxin, JI Jinxin, PENG Gang
HUH T RS RGO

Background: In daily life, the human brain exhibits an exceptional capability to map a
wide range of invariant sounds onto meaningful cognitive representations. This ability arises
from the simultaneous integration of diverse linguistic elements, such as phonemes and tonemes,
along with contextual factors, in the formation of our final perceptual representations. Given
this, it is crucial to emphasize that our perceptual decisions are not solely determined by the
presence of variant acoustic cues, but rather are influenced by a comprehensive range of
interacting factors. This research focuses on the Ganong effect, a lexical effect that refers to the
tendency to identify ambiguous phonemes as forming real words (Ganong, 1980). While
substantial evidence from non-tonal languages supports the influence of lexical knowledge on
phonemic perception, especially consonants like [k] and [g] in the sub-lexical processing
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(Myers & Blumstein, 2008; Noe & Fischer-Baum, 2020), findings from tonal languages present
inconsistencies. Specifically, previous studies have demonstrated the Ganong effect in limited
tonal pairs in Chinese, such as heil-shei2 in Mandarin (Fox, 1985; Wiener and Liu, 2021) and
tal-na2 in Taiwan Mandarin (Yang et al., 2022). However, the reliability of the Ganong effect
for lexical tone perception remains uncertain, as Politzer-Ahles et al. (2020) failed to replicate
the effect for lexical tone in their study (N=100). Therefore, this study aims to investigate how
to achieve a robust Ganong effect in tonal language.

Methods: In our study, we employed two resynthesis methods to create eight tonal
continua, forming four Ganong pairs. The first resynthesis method involved splitting natural
recording syllables into unvoiced consonants and rimes. We then selected the rimes from words
and used the Tandem Straight algorithm (Kawahara et al., 2008) to create a 16-step continuum.
Subsequently, we spliced the rime continuum with initial consonants to form a tonel-biased
versus tone2-biased condition. This ensured that the pitch contour information remained
identical across the two conditions. For the second resynthesis method, we replaced the pitch
tier of the real word stimuli with non-word equivalents. This replacement was done to maintain
almost identical pitch contours at the endpoints. We then resynthesized these endpoints using
the Tandem Straight algorithm, resulting in different condition continua.

Preliminary Results: Preliminary results from a small sample size indicated that
participants did not exhibit a Ganong effect in the spliced continua, while showing a clear
Ganong effect in the whole syllable resynthesized continua. The results can be seen as follows:

Spliced resynthesis Whole syllable ressynthesis

00
4
2 gp
3 &0
—e—tonel_biased = % == tonel_biased
tone2_biased e
K 0

toneZ biased

7 8 9 10 11 12 13 14 15 16 0
Steps

Conclusion: The preliminary results indicate that participants did not show a Ganong
effect in the spliced continua. This lack of effect can be attributed to the absence of transitions
between the consonant and vowel segments in the stimuli. Without these transitions,
participants were unable to perceive the stimuli as a cohesive whole immediately. However, in
the continua created by morphing the entire syllable for lexical tone perception, participants
demonstrated a clear Ganong effect. This suggests that the holistic perception of stimuli is
crucial for eliciting the Ganong effect for lexical tone.

(CIEL-15 434337 5 13 H 15:18-15:30 #45 A ZEERD
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What do Learners Attend to When Learning Lexical Tones? An

Eye-Tracking Study

Yuqin Shu, Ran Tao, Gang Peng
BHEHE TR

Learning lexical tone is challenging to speakers of nontonal languages. For this reason, a
battery of training methods was created to improve the perception of non-native tone contrasts.
Among these methods, perceptual training (or learning) - a method which often presents

participants with sound along with various information such as tone number, tone letter,
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meaning, etc. - has been found to stably facilitate the perception of tone (Francis et al., 2008).
However, little is known about whether the information that learner prefers to attend to would
result in different learning outcomes at the level of individual learner. Thus, this study plans to
address this issue by examining the individual variability with eye movements in the learning
process of Cantonese tones.

Native Mandarin speakers who are naive to Cantonese are recruited to learn Cantonese
monosyllables. Stimuli are 18 Cantonese characters (3 monosyllables X 6 tones) recorded by
two native Cantonese speakers (one female, one male). There are 4 training sessions in total,
each contains 144 trials (18 characters X 2 speakers X 4 repetitions). In each trial,
Participants first hear a series of 6 tones carried by one independent syllable as the context, then
they hear the target sound and are required to choose from 6 choices. Feedback is provided,
followed by an information interface where 4 kinds of information appear randomly in the four
quadrants: 1) tone number, numbers from 1 to 6 which indicate the Cantonese tone categories,
2) tone letter, a symbol indicating the relative pitch height and contour (Zhang et al., 2018), 3)
character of the target sound and 4) English meaning of the target sound. Participants are
instructed to feel free to choose the information to focus on to help them learn as much as
possible. Participants’ eye movements are recorded throughout the experiment.

The preliminary results from one-session training showed that even after receiving a short-
time (about 30 minutes) training, the participants have achieved an average cumulative
accuracy of about 62%, which is much above the chance level (17%), revealing the
effectiveness of training procedure. What’s more, eye-tracking data showed that participants’
eye dwell time for tone letter was significantly higher than that for the other three kinds of
information (i.e., tone number, character and meaning). We predict that attention to tone letter
may predict learning outcomes most reliably, which will be tested after collecting more data.

Keywords: Cantonese, lexical tone, Eye-tracking
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Exploring The Neurobiology of Merge at a Basic Level: Insights

from a Novel Artificial Grammar Paradigm

Yang Liu, Chenyang Gao, Wang Peng, Angela D. Friederici, Emiliano Zaccarella,
Luyao Chen
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Keywords: Broca’s area, Merge, syntactic processing, natural language comprehension,
fMRI

Introduction: Human language allows us to generate an infinite number of linguistic
expressions. It is proposed that this competence is based on a binary syntactic operation, Merge,
combining two elements to form a new constituent. An increasing number of recent studies
have shifted from complex syntactic structures to two-word constructions to investigate the
neural representation of this operation at the most basic level.

Methods: This fMRI study aimed to develop a highly flexible artificial grammar paradigm
for testing the neurobiology of human syntax at a basic level. During scanning, participants had
to apply abstract syntactic rules to assess whether a given two-word artificial phrase could be
further merged with a third word. To control for lower-level template-matching and working
memory strategies, an additional non-mergeable word-list task was set up.

Results: Behavioral data indicated that participants complied with the experiment. Whole
brain and region of interest (ROI) analyses were performed under the contrast of “structure >
word-list.” Whole brain analysis confirmed significant involvement of the posterior inferior
frontal gyrus [pIFG, corresponding to Brodmann area (BA) 44]. Furthermore, both the signal
intensity in Broca’s area and the behavioral performance showed significant correlations with
natural language performance in the same participants. ROI analysis within the language atlas
and anatomically defined Broca’s area revealed that only the pIFG was reliably activated.

Discussion: Taken together, these results support the notion that Broca’s area, particularly
BA 44, works as a combinatorial engine where words are merged together according to syntactic
information. Furthermore, this study suggests that the present artificial grammar may serve as
promising material for investigating the neurobiological basis of syntax, fostering future cross-
species studies to deepen our understandings of language evolution.
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Motor Involvement and Neural Basis of Phonetic Convergence:

Evidence from EEG Studies

Yuchunzi Wu, Zhili Han, and Xing Tian
b LR AR R

Speech perception and production are dynamically intertwined, facilitating adaptive
behaviors that are crucial for effective communication. One of the most intriguing aspects of
this interplay is the tendency of listeners to imitate subtle phonetic variations in the speech they
are exposed to, known as phonetic convergence. Sociolinguists propose that this convergence
behavior not only regulates social distance and identity during interactions but is also
potentially the vehicle for historical sound changes and the emergence of regional accents. This
highlights the complex relationship between sensory input and motor responses in speech
processing. Recent theoretical frameworks suggest that the speech production system supports
comprehension by employing forward models to predict incoming auditory signals. Specifically,
when listeners are confronted with accented speech, they modify their motor commands and
forward models in a speaker-centric manner to enhance the prediction accuracy of incoming
speech cues, leading to phonetic convergence.
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To explore these theoretical propositions and understand the underlying cognitive and
neural mechanisms, we conducted two electroencephalogram (EEG) experiments that
investigated the role of motor processes in speech perception and their contribution to phonetic
convergence. Experiment 1 utilized a shadowing task combined with an EEG oddball paradigm
to probe the neural basis of pitch convergence. Participants were asked to mimic speech sounds
that occasionally included pitch deviations, allowing us to measure neural responses to both
standard and deviant tones. This design helped elucidate the extent to which participants' pitch
production converges towards that of the modeled speech and the corresponding neural
correlates of this convergence. In Experiment 2, we employed a delayed articulation task in
conjunction with EEG recordings to examine how motor signals influence the processing of
incoming speech during the production of accented nasal codas. This experiment was
particularly focused on assessing the sensorimotor integration by observing how speech motor
preparation affects the neural processing of speech sounds, providing insights into the temporal
dynamics of motor involvement in speech perception.

Our findings suggest motor involvement in the processing of phonetic features, indicating
that motor systems do not merely react to sensory stimuli but actively shape speech perception
through forward modeling. These results have important implications for understanding the
sensorimotor encodings involved in speech processing and the mechanisms of phonetic
convergence. Furthermore, this research advances our comprehension of how implicit learning
and sensorimotor adaptation influence communication behaviors and cognitive processes in
everyday interactions. By detailing the cognitive and neural underpinnings of phonetic
imitation within a sensory-motor framework, our studies contribute valuable insights into the
integration of sensory and motor systems in speech.

(CIEL-15 43433 5 13 H 16:42-16:54 5 AN: REeEHETF)

(De)coding Prosocial Insincerity in Interpersonal Communication:

A Cross-linguistic Approach to the Prosody-Pragmatics Interface

Yunwen Su
University of Illinois Urbana-Champaign

In interpersonal and intercultural communication, speakers use a range of extra-linguistic
and linguistic information to deliver their meaning as well as to compute interlocutor’s
intended meaning. As one of the means to mediate face-to-face interactions, prosodic
realization of speech plays a vital role in advancing effective communication. Prosodic cues
(e.g., pitch, loudness, tempo) have been shown to be crucial in speakers’ delivery and
interpretation of various pragmatic functions, especially non-literal and figurative meanings
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of languages (see Rigoulet et al., 2014 for a review). Though the factual liaison of pragmatics
and prosody in language research was raised by Levinson in as early as 1983, empirical
incorporation of prosody into pragmatic analyses has not been implemented until fairly
recently (Barth-Weingarten et al., 2010; Romero-Trillo, 2012).

A gap in scientific understanding exists around the role of prosody in communicating
different levels of non-literalness across languages. To date, empirical studies that have been
primarily designed to examine the prosody-pragmatics interface have mostly targeted non-
tonal languages such as English, but tonal languages have been shown to represent more
restricted use of pitch contour in conveying emotions (Ross et al., 1986). They have also
primarily focused one specific type of non-literal meaning (e.g., sarcasm), ignoring the
different levels of non-literalness (i.e., transparency) that can be differentiated and realized
prosodically, exploration of which would contribute towards a more comprehensive
understanding of the prosody-pragmatics interface. This project uses the Relevance Theory
(RT; Sperber & Wilson, 1986, 1995), a cognitive pragmatics theory that considers
communication in terms of cognitive relevance (i.e., to achieve the most cognitive effects
with the least amount of processing efforts), as the framework to empirically test the role of
prosodic cues in communicating prosocial insincerity, which is one type of non-literal
language to establish rapport rather than to deceive, in (American) English and (Mandarin)
Chinese.

The project innovates a hybrid approach to examine both the coding (i.e., production)
and decoding (i.e., interpretation and processing) of (in)sincerity in criticism, refusals, and
compliments versus their prosocially insincere counterparts, which differ in terms of level of
non-literalness, with cross-linguistic evidence from English and Chinese. A series of
production (roleplay and oral discourse completion tasks, acoustic analysis), perception (aural
sincerity rating tasks), and processing (EEG/ERPs) tasks are conducted, thus bringing
together the approaches of pragmatics, phonetics, and psychology towards a comprehensive
understanding of the role of prosody in the current theoretical models of pragmatics and
pragmatics processing.

(CIEL-15 43433 5 16:54-17:06 45 N: Yunwen Su)
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(CIEL-15 %3433 513 H 17:18-17:30 #E5 AN: E4)

A Probabilistic-Functionalistic Framework for Infants’ Cognitive
Learning: From the Perspective of the Predictive brain and

Language Development

Ovid J. L. TZENG, Shinmin WANG
o e

Undoubtedly, the detection of regularities and quasi-regularities in the environment is a
necessary prerequisite for making sense of the infinitely rich stimulation provided to the brain.
It underlies categorization and segmentation of continuous information, allows prediction of
upcoming events, and shapes basic mechanisms of perception and action (Siegelman & Frost,
2015). Specifically, human infants make sense of their relation to the world, detect the statistical
property of the environmental information, and realize their ability to communicate with
surrounding care takers through the successful acquisition of language. Such learning relies on
a combination of experience-independent and experience-dependent mechanisms to extract
information from the environment. Indeed, language acquisition involves both types of
mechanisms. Moreover, during early development, the speed and accuracy with which infants
extracts environmental information based upon a complex interplay of neurobiological and
environmental factors must be extremely important for the language acquisition (e.g., Sanchez-
Alonso & Aslin, 2022). In their seminal study, Saffran, Aslin, and Newport (1996), showed that
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in a fundamental task of language acquisition, segmentation of words from fluent speech, can
be accomplished by 8-month-old infants based solely on the statistical relationships between
neighboring speech sounds. Moreover, this word segmentation was based on statistical learning
from only 2 minutes of exposure, suggesting that infants have access to a powerful mechanism
for the computation of statistical properties of the language input. More importantly, a series of
recent experiments at the neurobiological level from our laboratory showed that the neural
response associated with top-down sensory prediction is one mechanism that facilitates infants’
expressive vocabulary development (Wang et al., 2022).

Top-down sensory prediction is one of the extraordinary capacities that infants exhibit to
facilitate, and may be necessary for, efficient transmission of information in the brain. Using
the visual-omission task designed by Emberson and her colleagues (Emberson et al., 2017;
Emberson et al., 2015) as the basic experimental paradigm to measure top-down sensory
prediction ability in the infant brain, our recent study (Wang et al., 2022) revealed that the
occipital response present on visual-omission trials (hereafter the predictive brain signal)
measured at 6 months of age was longitudinally related to infants’ expressive vocabulary at 12
months and 18 months of age, thus, in line with the experience-independent learning. On the
other hand, to address the issue of experience-dependent learning, a follow up visual-omission
study with the parent-child shared reading as the independent environment factor was carried
out. It was found that the amount of shared reading experience was correlated with the strength
of the predictive brain signal as well as with infants’ expressive vocabulary. A further mediation
analysis showed that the effect of shared reading experience on expressive vocabulary was
explained by infants’ predictive brain signal. This is the first strong empirical evidence
indicating that richer shared reading experience strengthens predictive signals in the infant brain
and in turn facilitates expressive vocabulary acquisition.

Concluding Remarks:

From our experiments and many others on “Statistical Learning” (SL) (Saffran, Aslin, &
Newport, 1996), the ability to pick up regularities in the world is taken as a domain-general
central mechanism by which cognitive systems discover the underlying structural properties of
any input for the purpose of generating expectations. In fact, the term SL was coined specifically
in the domain of language, and the ability to extract repeated patterns of regularities and
transitional probabilities from sequential and continuous auditory or visual inputs has proved
useful in explaining much basic linguistic phenomena (see the review by Siegelman & Frost,
2015). It is well-established that the domain-general capacity of SL provides the cognitive
system with reliable cues regarding the structural properties of printed or spoken words, thereby
serving language acquisition. Recent studies have also suggested that similar neural correlates
underlie sequential learning and language processing. Results from our infants’ fNIRS studies
with visual omission design provide detailed investigations of how the interplay of the
predictive brain signals and parent-child interactions during shared reading at the age of 12
months further strengthen the importance of both experience-independent and experience-
dependent learning types in language acquisition. A probabilistic-functionalistic framework
based upon the lens model originally proposed by Egon Brunswik (1952), later modified by
Petrinovich (1979) and Tzeng et al. (2018), is proposed as the general model for the
environment-learning interaction at the neurobiological level from the perspective of the
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predictive brain and language development.

(CIEL-15 E£2£37 14 H 8:30-9:00 #45 AN: % EB)
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(CIEL-15 E£2£3% 14 H 9:00-9:30 #4&5 N: HEKE)

Unraveling Atypical Auditory and Speech Processing in Chinese
Children with Autism Spectrum Disorder: A Multi-faceted

Collaborative Approach

K7
W JETRIE R

This presentation provides a synthesis of our studies employing behavioral, EEG, and
pupillometry measures to investigate atypical auditory and speech processing in Mandarin-
speaking children with Autism Spectrum Disorder (ASD). Starting from fundamental research
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on spectral and temporal processing, our multi-faceted approach addresses key issues in pitch
processing, vowel formant processing, categorical speech perception, lexical tone processing,
and linguistic and emotional prosody processing. We then expand our research to issues more
connected with real-life settings including multisensory perception, speech in noise perception,
and listening effort, with potentials for conducting translational work involving assistive
listening technology and virtual reality as innovative interventions to mitigate these challenges.
This interdisciplinary effort, spanning multiple centers and sites, offers a new level of
understanding of ASD-related auditory differences and paves the way for targeted interventions
tailored to the unique sensory needs of Chinese children with ASD.

(CIEL-15 £33 14 H 8:30-9:00 #R&A: 7K3%)
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Towards an Understanding of Language as Lived and Cross-

Species Intelligence — An Umwelt-Innenwelt-Lebenswelt Model

Jost =1 [
AEHANETE R

Human language is a natural phenomenon, being invented by no Man, but evolved through
a long history of natural evolution, the beginning of which cannot be accurately pinned down,
and the end of which is doomed to be co-extensive with mankind itself. A human individual, a
life of phenotype so to speak, in contrast has a definitive beginning, i.e., zygote in the womb,
and a definitive end, i.e., the death of brain, formally represented as a=x=b. The evolving life
from the zygote to the dead brain may last as short as a couple of hours, or as long as over 100
years. The individual’s language is doomed to be co-extensive with the lifespan, a/0 =L =b/0:
Ababy is born into a language (i.e., a/0), develops its own language (L), and finally extinguishes
to the tomb (b/0). This paper explores the question: What makes an individual worth having a
language? One answer may go like this: Life, short or long, is worth living and the meaning of
life is constructed through language, hence its worthiness. This paper attempts to present a
model that enables a corpus-based investigation into such age-old philosophical question of
meaning of life — language as lived experience. The model consists of 3-welts, viz. Umwelt,
Innenwelt and Lebenswelt respectively. Infants build them step by step, one on top of the other.
Sexagenarians’s Umwelt-Innenwelt-Lebenwelt, having been harmoniously operative up to a
point, may be compromized due to diseases and be disintegrated (e.g., with AD patients). The
paper also includes video-based analysis of septuagenarians, octogenarians and nonagenarians
co-living as well as “talking” with their pet dogs. Pet dogs and their keepers, in spite of co-
living in the same physical surroundings, build their own Umwelt-Innenwelt-Lebenswelt thanks
to the species’ traits of multimodality.

(CIEL-15 =237 14 H 11:00-11:30 #H&& A WiEE)
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Heine, Bernd, Ulrike Claudi & Friederike Hiinnemeyer. 1991. Grammaticalization: A
conceptual framework, 2nd edn. Chicago: University of Chicago Press.

Jacques, G. 2016. From Ergative to Comparee Marker: Multiple Reanalyses and
Polyfunctionality. Diachronica, 2016, 33(1): 1-30.

Lu Man, Jeroen, van de Werjer & Chris, Sinha & Zhengguang, Liu. 2019. Optional Ergative
marking in Tujia. Lingua (223).
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Effects of Cross-linguistic Similarity on Chinese Learners’

Perception of Japanese Pitch Accent

T, ERA, MM, B
il

Pitch accent in Tokyo Japanese is a bitonal high-low accent, phonetically implemented as
an FO peak followed by a steep FO fall (Pierrehumbert and Beckman, 1988; Sugito, 1982). Yet
perceiving this phonetic information is a frequent source of difficulty for L2 learners (e.g.,
Burnham & Mattock, 2007; Wong & Perrachione, 2007). The similarity concept helps explain
why some nonnative sound categories are learned more effectively than others, based on the
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perceptual assimilation model (Best & Tyler, 2007). This model posits that listeners perceive
nonnative sounds through the lens of native sound categories, using perceived similarity to
predict perceptual assimilation, discrimination, and learning of nonnative sounds. Originally
developed for segments, these theories are now also applied to lexical tones (Francis, Ciocca,
Ma, & Fenn, 2008; Hall¢, Chang, & Best, 2004; So & Best, 2010), comparing languages with
similar FO contours like Mandarin and Cantonese. However, direct assessment of how
Mandarin speakers perceive and categorize Japanese pitch accents within their tone system, and
how this affects their perception performance, remains unexplored.

This study investigated the role of cross-linguistic similarity in the perception of Japanese
pitch accents by Chinese learners with different Japanese proficiency levels, addressing two
specific research questions: (1) How similar are Japanese pitch accents to Mandarin tones for
Chinese learners? (2) How can PAM-L2 be applied to account for the perception of Japanese
pitch accent contrasts by Chinese learners? In experiment 1 (PAT), 25 Chinese learners of
Japanese with lower proficiency level and 24 learners with higher proficiency level participated
in a perceptual assimilation task that examined the cross-linguistic perceptual similarity
between Mandarin tones and Japanese pitch accents. In experiment 2 (PDT), the same Chinese
groups and 35 native Japanese listeners took part in a two-alternative forced-choice
discrimination test of Japanese pitch accent contrasts.

The results from the PAT indicated that Japanese H*L, LH* and LH pitch accents were
mapped onto Mandarin T4, T2 and T1, respectively, due to their analogous pitch contours. Thus,
the three pitch accent contrasts H*L-LH*, H*L-LH and LH*-LH were assimilated as 7o
Category (TC) assimilation pair by Chinese learners, which should result in excellent
discrimination performance in the three pairs as proposed by PAM-L2. Certain evidence in PDT
was found supporting PAM-L2 regarding the assimilation-discrimination interplay. The
Chinese groups demonstrated comparable performance to native Japanese listeners in
discriminating the H*L-LH* contrast, with no significant difference observed. Interestingly,
the Chinese groups performed even better than the native Japanese listeners in the H*L-LH
contrast. These indicated that Chinese listeners did not find it difficult to distinguish between
the Japanese H*L and LH*/LH, compared to Japanese listeners. These findings aligned with
the prediction of the TC assimilation pair within the PAM-L2 framework.

However, this prediction was not completely reflected by the results of PDT, since both
Chinese groups attained significantly lower d’ scores in perceiving the LH*~LH pair than the
H*L-LH* and the H*L-LH contrasts. This result manifested that even with a TC assimilation
pattern, the discrimination of Japanese LH*—LH pitch accent contrast was still a challenge for
Chinese learners. A plausible explanation is that the supposed good discrimination of the TC
assimilation was tremendously diminished by the close acoustic distance of Japanese LH*~LH,
leading to low discriminability. These results imply that the discrimination of L2 contrasts is
not solely determined by L1-L2 assimilation patterns, but also influenced by the acoustic
distance between the concerned L2 tones.

(CIEL-15 43423 7 14 H 14:54-15:06 %5 AN: 55
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Cognate Facilitation Effects from L2 and L3 on Bidirectional
Translation Between L1 and L2: Evidence from Chinese-English-

Spanish Trilinguals

AT
IR AT K

Previous studies have extensively investigated cognate facilitation effects in bilingual
language processing, providing evidence for the co-activation of languages and the role of
cognates in facilitating word recognition and production (Costa et al., 2000; Dijkstra et al.,
2010). However, fewer studies have examined cognate facilitation effects in the context of
trilingualism, and even fewer have focused specifically on the role of second language (L2) and
third language (L3) cognates in facilitating bidirectional translation between the first language
(L1) and L2. The present study aims to address this research gap by investigating cognate
facilitation effects from L2 and L3 on bidirectional translation between L1 and L2. The
participants were 44 Chinese-English-Spanish trilinguals and 44 Chinese-English bilinguals
(the control group). The materials included 160 pairs of Chinese and English translation
equivalent words, of which half of the English words (80) had a cognate in Spanish (L3) while
the other half did not. A translation priming paradigm adopted in the study included two tasks.
One was an L1-L2 forward translation decision task in which the participants were asked to
judge within two seconds whether the target word in L2 (English) was the translation equivalent
of the prime word in L1 (Chinese), which was presented on the screen for 500ms. The other
was an L2-L1 backward translation task in which the participants were asked to judge whether
the target word in L1 (Chinese) was the translation equivalent of the prime word in L2 (English).
The results showed that, in line with the prediction of the Revised Hierarchical Model, the target
words were processed faster in the L2-L1 backward direction than in the L1-L2 forward
direction. However, the target words in the cognate condition were processed faster than in the
non-cognate condition, either in the L1-L2 forward direction or in the L2-L1 backward direction,
suggesting that cognate facilitation effects arise from L2 and L3 on bidirectional translation
between L1 and L2. The faster processing of cognate targets compared to non-cognate targets
in both translation directions suggests an interaction between lexical-level co-activation and
conceptual-level processing in L1-L2 translation, and an enhancement of lexical links in L2-L1
translation.

(CIEL-15 43433 7 14 H 15:42-15:54 45 N AEF)
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The Effects of L1 Productive Category Precision on the

Perception and Production of Nonnative Vowels

Jinyin Rao, Yuxiao Yang*, Wenhui Guo, Dan Xiang
Foreign Studies College of Hunan Normal University

This study investigated the effect of Mandarin productive precision on the
perceptual assimilation and production of nonnative vowels. The aim was to
verify the validity of the age related theory of “L.1 precision hypothesis” proposed
by the Revised Speech Learning Model (SLM-r, Flege & Bohn, 2021). Sixty
participants (thirty adults and thirty children) were recruited in a Mandarin vocalic
production test (/a/, /o/, /¥/, /i/, /u/, /y/), a cross-language vocalic perceptual
assimilation task and a nonnative vocalic production test (the Japanese /wi/ and /e/,
the French /o e/ and the Russian /i#/). Results showed that the vowel-specific
compactness score (CSv) and global compactness score (CSg) of adults were
smaller than those of children, suggesting that adults’ L1 productive categories
were significantly more precise than those of children. For the perceptual
assimilation task, the K’ dispersion values of the adults were significantly lower
than those of the children, indicating that adults presented a higher assimilation
consistency. Regarding the nonnative vocalic production, the adults exhibited
better imitation than the children as measured through the Euclidean distance (ED)
between the participants’ and native speakers’ production. Furthermore, the
correlation analyses between the L1 CSg, the K’ dispersion values, and the ED
manifested that the three parameters were all positively correlated. The results
underpinned the tenets of the “L.1 precision hypothesis” in that adults could indeed
have more precise L1 phonetic categories than children, which would positively
affect both the cross-language perception and non-native vowels production.
These findings furnished much needed empirical evidence to SLM-r.

Keywords: L1 category precision; cross-language perceptual assimilation;
nonnative vowels production.
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The Influence of Tones on the Typology and Perception of

Consonantal Contrasts

HITHRE 2= 8%
A ERY HFRERKS

An intrinsic correlation is observed in phonetic literature between segment properties and
fundamental frequency (FO) (Hombert 1978; Whalen & Levitt 1995) as well as a connection
between consonantal properties and the FO of neighboring vowels (House & Fairbanks 1953;
Lehiste & Peterson 1961). FO is shown to influence segment perception (Silverman 1986;
Whalen et al. 1990; Diehl & Molis 1995; Kim et al. 2002). In particular, tones are found to
influence the perceived duration of vowels (Yu 2010), e.g., a vowel can be perceived as longer
when the tone is high instead of low, contour instead of level, and rising instead of falling (Lu
& Lee-Kim 2021).

Focusing on the relation between tones and consonantal contrasts, two studies were
conducted: (i) a typological study to examine if tones influence the typology of consonantal
contrasts and (ii) an experimental study to examine if tones influence the perceptual distinction
of consonantal contrasts. The tones include H(igh)H, HL(ow), LH, LL. The consonantal
contrasts are those between the alveolar onsets [n] and [1] in two vowel contexts [ a] and [ _i].

The typological survey was conducted across 146 Chinese dialects, all of which have
phonetic [n] vs. [1] as onsets and [a] and [i] as rimes. The contrasts to focus on were those of
[na] vs. [la] and [ni] vs. [li] in different tonal contexts, e.g., a tone starting with H(igh) vs. L(ow).
The results showed that a [n-1] contrast appears more frequently when the tone is H-initial (e.g.,
HH, HL) than when it is L-initial (e.g., LH, LL).

The perceptual experiment was a two-alternative forced choice (2AFC) task, recruiting
31 native Mandarin listeners. The audio stimuli were CV pairs contrasting by onset [n] vs. [1]
such as [na-la] and [ni-li], in four tonal contexts, i.e., HH, HL, LH, LL. The durations and
intensities of the consonants and the vowels matched their mean values in natural speech
(Delattre et al. 1955; Feng 1985) and the relative intensities of the four tones corresponded to
their intrinsic differences (Whalen & Xu, 1992). A listener heard two CV pairs with different
tones, e.g., [na'-1at"t] vs. [natt-1a], and judged which pair sounds more distinct. The results,
as illustrated in Fig. 1, indicated that the same consonantal contrast is perceived as more distinct
when the tone is (1) HH instead of LL (Fig. 1a) and (i1) contour (e.g., HL, LH) instead of level
(e.g., HH, LL) (Fig. 1b-e). No substantial difference was observed between HL and LH (Fig.
1f). These results echoed the observed influence of tones on the perceived duration of segments
(Yu 2010; Lu & Lee-Kim 2021).

Overall, this study suggested that tones may influence the typology and perceptual
distinction of consonantal contrasts, e.g., for the two sonorants [n] vs. [1]. It is also suggested
that, for tonal languages, tone should be seriously considered when examining phonological
contrasts.

Keywords: tone, typology, perceived distinction, consonantal contrast, contour, height
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(a) HH:LL | HH: 75% | LL: 25% |
(b) HH:HL | HH: 22% | HL: 78% |
(c) HH:LH | HH:23% | LH: 77% |
(d) LLHL [LL:119% | HL: 89% |
(e) LLLH [LL:11% | HL: 89% |
(f) HL:LH | HL: 54% [ LH: 46% |

50%
Fig 1. Percentages of choosing a tonal context (e.g., HH) as being ‘more distinct’ out of
two (e.g., HH:LL)
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Manifestation of Acoustic Features in Different Speech Registers:

A Study Based on Mandarin Chinese

g
il

Modification of acoustic cues are well documented in infant-directed speech (IDS) for
English, but not consistently replicated in other languages or for other speech-sound contrasts.
Vowels are highly discussed targets, but for consonants such as fricatives are far less discussed.
The present study investigates how Chinese mothers change their corner vowels, voiceless
fricatives, and pitch when speaking to their infant, their pet, an adult and an unfamiliar foreigner.
This study considered several acoustic features such as FO, FO range, duration, first three
formants frequencies, central gravity of fricatives, vowel space and tonal space. Different
acoustic features are related to different language or para-language functions. The larger the
vowel and tonal space, the clearer the speakers’ speech, and the higher the first three formants
frequencies, the stronger the speakers’ emotions. Therefore, we can infer the speakers’
emotional or linguistic expression towards different listeners based on these acoustic
parameters. In current study, 29 mandarin spoken mothers talked to an infant, a pet, an adult
and a foreigner to produce infant-directed speech (IDS), pet-directed speech (PDS), adult-
directed speech (ADS) and foreigner-directed speech (FDS). The results found that FO of IDS
and PDS were significant higher than ADS (p <0.0001 and P =0.0191 respectively). This study
also found that there was no significant difference of register on vowel space (¥2(3) =4.17, p
= 0.243) and tonal space was only observed significant larger in IDS (mean = 3.02 St2)
compared with ADS ( mean = 1.85 St2). Duration in IDS are significant longer than ADS, but
for duration in PDS this study did not find any difference relative to ADS. These results show
that enhanced positive affect is the main factor influencing Chinese mothers’ realization of
speech sounds in IDS. This study provides evidence that mothers’ expression of emotion in IDS
can influence the realization of speech sounds, and that the loss or gain of speech clarity may
be secondary effects of affect.

(CIEL-15 434337 8 14 H 14:42-14:54 45 N FHE)

100



St T AT A E BRI &« g

A Dual-Challenge Condition in Speech Perception:

Accommodating Talker Variability in Noise

SREL
AU TR

Purpose: Daily communication often involves overcoming the challenges of talker
variability and ambient noise, yet little is understood about listeners' capacity to manage both
simultaneously. This study delves into listeners' accommodation to talker variability (i.e.,
speech normalization) in noise and probes the potential roles of inhibitory control and musical
proficiency.

Method: We engaged 37 young Cantonese speakers to identify Cantonese level tones
from different talkers in both quiet and noisy conditions. Various signal-to-noise ratios (SNR;
10, 5,0, -5, and -10 dB) and noise types (babble noise [BN] and babble-modulated noise [BMN])
were evaluated. Inhibitory control was assessed through the Stroop Color-Word test, and music
ability via the Rhythm-to-melody task.

Results: Successful speech normalization of Cantonese lexical tones was evident at SNRs
of 0 dB and above, but not at -10 dB. BN posed greater challenges for speech normalization
compared to BMN at 0, -5, and -10 dB SNR. Remarkably, listeners with high inhibitory control
exhibited enhanced normalization in certain noise conditions, while musical capability
demonstrated no influence.

Conclusion: Listeners can accommodate talker variability in Cantonese lexical tones at
manageable noise levels. However, as noise intensity overtakes the signal, this becomes
challenging. BN poses greater difficulty than BMN at lower SNRs, likely due to added
informational masking. Importantly, inhibitory control, rather than musical ability, influences
speech normalization in noise, emphasizing the crucial role of cognitive resources in
challenging listening conditions.

Keywords: Talker variability; Noise; Speech normalization
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Experimental Acoustic Study on the Tone Sandhi of Jino

Language

Jl e 5
Pl EAPN

This paper combines community visit and phonetic experiments to study the
monosyllabic tone and tone sandhi of Jino language as spoken in Baka village. The study
found that the phenomenon of tone sandhi in bisyllabic words has describable rules: from
a diachronic perspective, morphemes with the same historical origin exhibit the same tone
alternation characteristics when constructing words. Morphemes derived from *Proto-
Lolo Tone 1 reorganize the metrical relationship between morphemes in word
construction, resulting in unstressed and stressed tones. From a synchronic phonological
analysis perspective, the Obligatory Contour Principle restricts the possibility of tone
values appearing in morphemes in bisyllabic words. In addition, this paper also proposes
some new views on the historical development of tones in Jino language.

Keywords: Jino, Baka village, tone sandhi, experimental acoustic study
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Gender Differences in Acoustic Features of Cantonese Emotional

Speech

Dong Han, Yike Yang
R PN

Introduction: Emotional speech is characterized by distinctive acoustic features,
including fundamental frequency (F0), duration, and intensity [1]. Notably, males and females
exhibit different acoustic patterns when expressing emotions through speech [2]. Based on these,
this study investigates gender differences in acoustic features of Cantonese vocal emotional
speech and explores the interactions between gender and emotions.

Methods: The speech samples are 3474 sentences from a dataset of Cantonese emotional
speech [3], comprising ten speakers (5 males) and seven emotions (neutral, angry, disgust, fear,
happy, sad, and surprise). Acoustic parameters for each sentence were extracted from the dataset,
including duration, intensity, mean FO, FO range, maximum FO0, and minimum F0. FO values
were converted from Hertz to semitones (st) individually, with the mean FO of each speaker as
the reference. Linear mixed-effects models were conducted, with Emotion and Gender as fixed
effects and Speaker and Sentence as random effects. Gender variations in these acoustic
parameters are illustrated in Figure 1.

Results: All models indicated a significant interaction between Emotion and Gender. Table
1 presents the Tukey post hoc analysis results, which revealed no Gender differences in duration
across all emotions. For intensity, a Gender difference was only significant in neutral expression
(p = 0.02). Mean FO exhibited Gender differences for all emotions except neutral. FO range
significantly differed between males and females across all emotions. Gender differences in
maximum FO were observed for disgust, sadness, and surprise. For minimum FO, there were
Gender differences across all emotions except surprise (p = 0.8).

Discussion: Although there was no gender difference in duration or intensity of emotional
expressions (except for the intensity of neutral), further analysis suggested that females
exhibited similar duration and intensity for neutral and sad expressions, indicating a strategy of
hiding sadness by expressing it in a way similar to their neutral state. Females showed greater
intensity than males in neutral expression, but this difference vanished when other emotions
were expressed. This pattern of intensity modulation may be attributed to individuals adjusting
their intensity to conform to culturally accepted levels within their language context, thereby
enhancing emotional resonance with others. Except for surprise, females had a significantly
lower minimum FO than males, possibly due to their substantially more comprehensive FO
range, supporting the view that females are attributed to greater emotional expressiveness [4].
For emotions such as anger, fear, happiness, and sadness, females showed a lower mean FO than
males, which could be interpreted as a communicative strategy that females use to elicit more
support during social interactions. For instance, expressing sadness could evoke sympathy from
others, while expressing happiness might focus on sharing success without appearing overly
boastful. When expressing anger or fear, women may significantly lower their FO to
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demonstrate confidence and competence, as found in [5]. This may be a strategy for females to
effectively communicate their stance and emotions without provoking direct confrontation. The
findings provide phonetic evidence supporting the gender roles. Research in perceptual studies
should be furthered to explore the link between encoding and decoding gendered emotional
expressions, which can enhance our understanding of gender communication and provide
support at a practical level, such as emotional speech synthesis and recognition technology.
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3000/

1000+ i i i 651
neutral angry disgust fear happy

FO mean (st)

neutral angry disgust fear happy
FO range (st)

sad surprise

a o a

04 : t : : !
neutral angry disgust fear happy
FO min (st)

neutral angry disgust fear happy sad surprise

FO max (st)

U'IO

YT

neutral angry disgust fear happy

Y

-204

sad Surprise
Gender [] Female [] Male

neutral angry disgust

Shgpel o) 00¢0 g 20000400 409490

sad surprise

RTLTTYIRYSOAL] (VAN T YR T Ve

sad surprise

peetpeqereytee

happy sad surprise

Figure 1. Gender variations in acoustic features of Cantonese emotional speech.

Table 1. Results of Tukey post hoc analysis.

Emotion Duration (ms) Intensity(dB) FO mean (st) FO max (st) FO min (st) FO range (st)
Neutral 67.43 +£141.54 2.32 +0.84 -0.26 £0.14 -0.6 £0.36 -2.79 £0.7 2.18 +0.76
* *k*k *
Angry 146.98 +141.54 0.27 +£0.84 -0.98 £0.14 0+0.36 -2.93+£0.7 2.92 +0.76
*kk *k*k *k*k
Disgust 177.54 +141.54 1.78 +0.84 0.5+0.14 0.87 +0.36 -2.47 £0.7 3.34 +£0.76
*kk * *k*k *k*k
Fear 182.78 +141.54 1.28 +0.84 -0.58 £0.14 0.02 +0.36 -3.33£0.7 3.34 +£0.76
*kk * ki * ki
Happy 15.74 +£141.54 1.24 +0.84 -0.72 £0.14 -0.5 +£0.36 -2.49 £0.7 1.99 +0.76
E * ki * ki
Sad 178.46 +141.6 1.65 +0.84 -0.84 £0.14 -0.91 +0.37 -5.02 £0.71 411 +0.77
E * * ki *
Surprise 125.84 +141.54 0.51 +0.84 1.73 +£0.14 2.64 +0.36 -0.18 £0.7 2.82 +0.76

*k*k

*kk

*kk

Notes: Gender pairwise: female — male; Values under acoustic features: Estimate + SE; * = p < .05, ** =p

< .01, *** =p < 001.
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Keywords: gender difference, emotional speech, acoustic analysis, Cantonese
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Semantic Features of Chinese Older Adults With and Without

MCI Across Discourse Elicitation Tasks

AR
[Fl5F Ko

Objective: China has the world’s highest number of people with cognitive impairment,
but limited normative data are currently available on discourse tasks in Chinese. The lack of
linguistic and cultural adaptation has been identified as a barrier to discourse assessment.
Among linguistic features, semantic decline may represent one of the earliest and most
consistent features of cognitive decline in MCI (mild cognitive impairment) . The main aim of
this study is to document the effectiveness of different elicitation types and semantic variables
on differentiating Chinese older adults with and without MCI.

Method: Subjects were 60 older adults (15 male and 45 female), ranged in age from 60 to

89 (M=72, SD=6.86). Older adults were divided into 2 groups including MCI (n=30) and NC

(n=30), based on their MoCA-B score (M=21.75, SD=4.50) and years of education. All older

adults were right-handed Chinese. Connected speech were collected using three elicitation tasks,
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in which participants were required to tell a story in response to a single picture (Picnic Scene),
a six-picture sequence (Story of San Mao), and a retelling of the “Cowherd and the Weaving
Maid” story from memory after reviewing the book’s pictures. Both micro- and macro-
structural semantic variables were used to obtain estimates of part of speech difference, lexical
diversity, conciseness, informativeness and efficiency. An univariate 2 x 3 mixed ANOVA was
conducted and LSD post-hoc test was performed.

Results: The results of interaction effect showed an significant interaction between
infomative word density (F=7.255, P=0.001, n2=0.077), pronoun density (F=4.154, P=0.017,
1n2=0.046), and information unit density (F=3.603, P=0.029, n2=0.040) on group and task
interaction. There was a significant difference (P<0.05) in all micro-structural indicators except
infrmation efficiency between different tasks within HC group, and a significant difference
(P<0.05) in all indicators between different tasks within MCI group. All macro-indicators were
significantly different between different tasks within the two groups. Macro-structural semantic
features have general effectiveness in all three tasks on recognizing MCI. Single picture
elicitation has high validity for recognizing MCI, whether micro- or macro-variables are used,
whereas sequential pictures cannot differentiate the two groups on micro-variables. Efficiency
in the story retelling task was a valid indicator for distinguishing between the two groups.

Conclusion: Type of elicitation and cognitive level can affect Chinese older adults’
semantic performance. These findings have important implications for modelling semantic
competence and selecting and interpreting results from different discourse

elicitation tasks.

Key words: Mild Cognitive Impairment, connected speech, discourse analysis, factor
analysis
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A Preliminary Study on the Emotional Tone in Exclamatory

Sentences in Different Age Groups Based on Xi’an Dialect

£
I TR

The vocal manifestation of emotion involves a deliberate and regulated conveyance of the
emotional intonation in one’s voice. In Xi’an dialect, the intonation characteristics of
exclamatory sentences are different from declarative sentences, especially in the expression of
pitch and duration. Meanwhile, the cognitive decline caused by aging is an important factor
affecting both the perception and production of emotional tone in language. This study
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discussed the tonal features of exclamatory sentences in Xi’an dialect, and focused on the
expression of these features in different age groups. We hypothesized that there were significant
age-related differences in the expression of tonal features in Xi’an dialect, and younger people
showed more obvious tonal changes in the context of exclamatory sentences than older people.
We designed 8 Xi’an dialect sentences in this experiment, and each group included two
sentences. The first sentence in each group was a declarative sentence in Xi’an dialect, and the
second one was the corresponding exclamatory version. Valid data from 8 subjects were
analyzed 4 of whom were middle to late middle-aged adults between 50-60 years old (2 males
and 2 females, who also had completed MMSE and MoCA tests). The other four were young
people (2 males and 2 females) and all were 25 years old. Each person read each sentence three
times, and a total of 8x3x8=192 sample sentences were obtained. The results of our study
showed that the emotional tone of the elderly is significantly affected by (potential) MCI, and
difference in focus word pitch between the old group and the young group also depended on
the specific focus words in this experiment. This study not only provided new insights into the
tonal characteristics of Xi’an dialect, but also provided important evidence for exploring the
influence of age on dialect perception and expression.
Keywords: emotional tone; Chinese dialect; aging problem
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Swin-BERT: An Automatic Speech-Based Dementia Detection

System

Yilin Pan, Yue Wang, Yating Zhang
RIEBFF R

Dementia is a global disease that currently affects more than 55 million people worldwide;
and with this number predicted to nearly double every 20 years, estimations speculate a rise in
positive diagnoses to some 139 million by 2050. Alzheimer's disease (AD), the most common
cause of dementia, is incurable. Early detection can enable early treatment to help slow down
and maintain mental functions. Both the linguistic and acoustic abilities can be affected by
dementia, even in the early stages. When diagnosing a person for dementia, clinicians generally
use both acoustic and linguistic information embedded in the speech to make the diagnosis
more robust. The collected audio recordings in the clinical settings are used as the experimental
data for being used as the input of the designed automatic dementia detection system, which
have the potential to be applied as a clinical assistance tool. The audio recordings include both
global and local information. To make use of the acoustic and linguistic information embedded
in speech with the state-of-the-art dementia detection system, we propose a speech-based
dementia detection system named Swin-BERT. The experiments are based on the two datasets
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provided by the international dementia detection challenges: the ADReSS and ADReSSo
datasets. Our contributions are as follows. Firstly, to leverage the global and local information
embedded within recordings, a swin Transformer based acoustic-based system is proposed to
extract the global and local information related to dementia embedded within the audio
recordings. Secondly, both age and gender information embedded in the extracted acoustic
features are demonstrated to be informative on different speech-related tasks. By including the
age and gender information as the extra input, the system's performance can be improved further.
Thirdly, when constructing a linguistic-based system, the character-level and word-level
transcripts extracted from the ASR system are used as inputs of the BERT-related system to
make up the rhythm-related information which is removed from audio recordings when
generating transcripts. Finally, a fusion system named Swin-BERT is designed to take
advantage of the acoustic and linguistic systems to reach state-of-the-art results on both the
ADReSS datasets (released for the first international shared-task challenge) and ADReSSo
(released for the second international shared-task challenge).The results show that both the
proposed acoustic and linguistic systems have the potential to outperform the majority of
existing acoustic and linguistic systems on the two datasets. State-of-the-art results are achieved
by the proposed Swin-BERT system on the ADReSS and ADReSSo datasets. In the experiment
part, ablation study is done to exam the efficiency of the proposed Swin-BERT system.
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Exploring the Multifaceted Challenges of Aging: Unveiling

Genetic, Neural, and Alzheimer’s Insights in China and Beyond

Xie Chenwei, Wang William Shiyuan
FHEEE TR

Almost all countries, including China, are experiencing a demographic shift towards an
older population. To address the resulting challenges, this paper provided a detailed overview
of three critical aspects of aging. Its objective was to enhance our understanding of aging
research by exploring each topic and oMering valuable insights.

Firstly, the paper presented a summary of the evolutionary genetics of aging, which
revealed the varying lifespans observed in diMerent species and uncovering the underlying
genetic mechanisms. This section also discussed the programmed versus tear-and-wear theories
of aging and explored hypotheses such as the mutation accumulation hypothesis, antagonistic
pleiotropy hypothesis, and disposable soma hypothesis (Kirkwood et al., 1997). Additionally,
the gender diMerence in lifespan was explored, with a special focus on the unguarded X
chromosome hypothesis (Xirocostas et al., 2020). We then shifted to discuss the unique
characteristics of human, acknowledging the dual influences of biological and cultural
evolution. Specifically, the enigmatic phenomenon of the male-female mortality-morbidity
paradox is highlighted.

Additionally, a comparative examination of longevity research in Chinese and WEIRD
(Western, Educated, Industrialized, Rich, and Democratic) communities provided distinct
perspectives and approaches. Secondly, the focus shifted to neural changes in healthy aging,
focusing on exceptional cases exemplified by so-called “Super agers” (Perls, 1995). Cutting-
edge research was explored to understand the intricate neural transformations that occur during
aging and their implications for healthy aging. In this part, initiatives such as the China Brain
Project and brain-related projects in WEIRD countries were introduced for their potential in
advancing research on the neural aspects of aging. Lastly, the paper investigated Alzheimer's
Disease, emphasizing the neurological and genetic mechanisms contributing to its development
and progression.
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It explored the pathogenesis of Alzheimer's, including the role of A amyloid deposition
and the APOE 4 gene (Zhou et al., 2021). The primary goal of this comprehensive review was
to facilitate knowledge exchange and collaboration between researchers from China and
WEIRD communities in the field of aging research. By disseminating insights and promoting
cross-cultural understanding, the paper aimed to foster effective communication and
collaborative efforts, ultimately contributing to the promotion of healthy aging and overall well-
being on a global scale.
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On the Evolution of te33 78 as a Sentence Final Particle in

Huarong Dialect

[e1 e

TR 2 K

This study aims to examine the semantic extension and syntactic reanalysis of the sentence
final particle te’* 5 in Huarong dialect, a Sinitic variant spoken in the east-northern Hunan
province. Through fieldwork and analysis of daily conversational data, it is observed that te*
4, originally as a lexical verb meaning ‘acquire’ in modern Huarong dialect, encompasses at
least the following functions: (a) directional particle; (b) dative marker; (c) modal marker in
both preverbal and postverbal position; (d) complement marker; (¢) a marker of realization; (f)
causative morpheme; (g) passive morpheme; (h) sentence final particle; (1) interjection.

This paper will mainly focus on the sentence final particle te** 1. First of all, it is found
that in situations where we have a post-verbal dynamic modal te** 7§ or a marker of realization

33 1%, an additional optional fe** 1§ can be found in the sentence final place with functioning
to reinforce the modal interpretation or realization sense.
(1) WEHMER KRB [V+te* Mod.abletX+te*> SFp.emphatic]

no?! khan'3  thig¥s? Khan® e i g e,

1SG watch television watch MOD one day SFP

‘(Definitely,) I can watch TV all day’

(2) BB LAKRE, SIBER. [V+te* reLz+X+te3? spp.emphatic]
no’' kau?!  te¥®  wei¥sen®® 1ai® te¥, xui®® " nuo®?  khe®.
ISG  do RELZ cleaning come SFP  will late TEL SFP

‘If I come after cleaning, I'll be late’

The above situation indicates that the sentence final emphatic te’* 75 is highly interactive
with the aspectual and modal sense of te’* 5. Its optionality implies that it has gained
independence at the utterance-final place, thus preparing its way of reanalyzing into a mature
sentence final particle.

With further evolving, free from the above restrictions, sentence final te* % has
developed into a firsthand evidential marker indicating that the speaker gains firsthand
knowledge through different kinds of perceiving tunnels (including seeing, hearing, smelling,
touching, etc.), consider the following example:
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(3) SR .
ke**  niau’! teiao" te* xau?!'  xau?!  thigpB  te®.

DEM  bird sing COM good good hear  SFP

‘(You listen!) The birds sing beautifully.’

Focusing on the sentence final te*’ 1§, this study has following objectives: (i) describe
clearly the semantic features of sentence final ze** 5 and syntactic environments where we
can use it; (ii) reconstruct the development route of sentence final te*> £3 by arguing that (inter)
subjectification and metaphorical extension acting as the predominant mechanism along with
syntactic reanalysis; and (iii) illustrate and verify the intimate relationship between tense-
aspect-mood and evidentiality, as already proposed by many of scholars. Findings in this study
will shed light on the topological study of the possible sources of sentence final evidential
markers in Sinitic languages.
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(CIEL-15 ##RJE/R 4w5P101 JBom A X4

The Conceptual Origins of Adjective Ordering Preferences:

Evidence from Silent Gesture

Ruizhe Zhou, Wei Ding, Annie Holtz, Simon Kirby, Jennifer Culbertson
University of Edinburgh, Edinburgh, UK

It is widely suggested that, when multiple adjectives occur within a noun phrase, there is a
typological tendency in terms of how these adjectives are ordered: languages that place
adjectives before the noun tend to follow the same adjective order as English (e.g., a big
spotted toothbrush sounds more natural than a spotted big toothbrush), while languages that
place adjectives after the noun have been claimed to have an order that mirrors the English
one (Sproat & Shih, 1991). Syntactic (Cinque, 1994) and cognitive accounts (Sproat & Shih,
1991; Scontras et al., 2017, Culbertson et al., 2020) have been proposed to explain this
typological tendency, but behavioral evidence supporting these accounts remains sparse. In
this study, we focus on one particular cognitive account, which predicts that adjectives that
are conceptually more closely related to nouns will be placed linearly closer to the noun
(Culbertson et al., 2020). For example, texture adjectives are more closely associated with the
nouns they modify than size adjectives (as measured by pointwise-mutual information,
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Culbertson et al., 2020). We conduct two silent gesture experiments to test whether ordering
preferences among multiple adjectives in a modality unfamiliar to participants conform to
these predictions. In Experiment 1, we use a production task, where participants express, with
gestures alone, pictures showing toothbrushes and pencils with different sizes and textures.
We find the predicted preference only when size and texture adjectives are gestured pre-
nominally (Figure 1). In Experiment 2, we use a perception task, where participants see the
same set of pictures but must choose between pre-recorded gesture sequences that are either
homomorphic or non-homomorphic. Here we fail to find any preference at all (Figure 2).
Overall, the results do not provide clear support for a role of conceptual closeness in
explaining cross-linguistic adjective ordering preferences. We discuss a range of confounding
factors (e.g., frequency) that may contribute to our results.
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O
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ol %0.75 @)
g [Ce [ctc«os
E E e R
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2 5 QD
5- E =
£ O [€0]
S025 (@)
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@ o
(e
0.00- (O]

= 2 Z 7 Z g =
Z 5 g

Iy . .
z z postnominal prenominal

Condition

Figure 1: The orders that were used in the | Figure 2: The proportion of homomorphic
majority of a participant’s gesture productions. orders selected by each participant. Each
The x-axis shows the orders that at least one | point represents a participant, the x-axis
participant used in the majority of trials, and | shows the conditions, and the y-axis
the y-axis shows the number of participants | shows the proportion of homomorphic
who used each order in the majority of trials. S: orders selected. Participants did not show
size; N: noun; T: texture. When both modifiers a preference for homomorphism in the
were pre-nominal, T tended to come closer to prenominal (shown in red on the right) or
N than S, as predicted; when they were both | postnominal (shown in green on the left)
post-nominal no such preference was observed. | condition.

120



St T A 5 S BRRIT T 2 18 SO L

References

Cinque, G. (1994). On the evidence for partial N-movement in the romance DP. In R.
S. Kayne, G. Cinque, J. Koster, J.-Y. Pollock, L. Rizzi, & R. Zanuttini (Eds.), Paths
towards universal grammar: Studies in honor of Richard S. Kayne (pp. 85-110).
Georgetown University Press.

Culbertson, J., Schouwstra, M., & Kirby, S. (2020). From the world to word order:
Deriving biases in noun phrase order from statistical properties of the

world. Language, 96(3), 696-717.

Scontras, G., Degen, J., & Goodman, N. D. (2017). Subjectivity predicts adjective
ordering preferences. Open Mind, 1(1), 53-66.

Sproat, R., & Shih, C. (1991). The cross-linguistic distribution of adjective ordering
restrictions. In C. Georgopoulos & R. Ishihara (Eds.), Interdisciplinary approaches to
language: Essays in honor of S.-Y. Kuroda (pp. 565-593). Kluwer Academic.

(CIEL-15 #REx 45P102 BaaA: BHELT. THD

BB EERE BIR G 70 R S D e AL

HEE RS
B AR R

IEEAL T H R A B R B N e rd B, S0 BT A2 S, kiR
124 S AR ZE RV AR P M) o0 A o BT A IR 30 B RE PO A S0 45 ik i 2t
MG (Lin,2014; Z35K1,2019) « H%0E ([CHGREMY,2013; A7 M,2022) .
EUHE ({21982, #1:%7,1983/1995) , HHikRREEE (- HRELE,2013)
AR SRINE (B1:72,1995) « 3% KiE (THIRES,2013; #°K25,2019; Yang,
FH4) . Tournadre & Suzuki (2023) Hi%EBOE LI /078 )\ KGE 7 5 AR
HE, AXFERHX R0, RETT G-/ RBIER S X H, mREIAN
EWNEEEER, ZRER, PFRDMX . A SCET A, E T 1249
SN R AT NI T FE S, VEANIER 7 Ik R SR R R L, I
BT D7 s A AR BT ISR G B, HFES/MTROE RS (AY. H)8.
WL Bt by EIE. WK, REE. RIpE. SRRAEHETE) M
SEEE T, RIS B R 1 D S A

121



St T A 5 S BRRIT T 2 18 SO L

342°N

339N

3TN

103.0°E 103.2°E 103.4°E 103.6°E 103.8°E 104.0°E 3 3 3
len lon

B kIR IH () B Ch) SRG RN T

TEIEHS B N ARE N AT DL kR R K 5, R LS -
TIETFIEE, ERIEENEATCE . AR RT, RMMSE O, B
FRE— iR, RIBLREAERE, H MR, F((s)k-) > Ig/F-u) > u/
S E0Hr, T Al TERE A ((S)k-) > Ikl FF (- Cuy &Nl W 1¢ 5
TIEREA(Id-) > ML EAGE, AL 2 A B WARE T R [+
IR —REAE .

LB N IS 7T 5 (-a) > fel, LLA(Cy-) & (Cr-) 2B N IARRFESE s/
R, REX T AN AN S L= .

MGG E(khy-) > [60/3E E A SIAEEE T 5 H R 8, AEBMERSH
WA L SIS A B RUE A BOLNRG R AR, A Sik(an) > /o5& 5BLRALE A
A, dE LU, RS B N3 A0 I SE R IE N 3, mT b
HEABIERIPRG R R

UL EUESE, FATTA BRI — AT f s IR, BT LSy
AN, T ILE RS 2 SRS A

225 IR

ARG, FHRIT. &G I — B IEVEIIRD]. HR G5, 1982,(4):
68-75.

(21847 L. RANE S 5 (BT AR [M]. b5 B H Ak, 2022
BU-IMHEL. %5 ROE I 7 [M]. JbaT: A Je R R 5 H fidt, 2013

(4133 . &Es e HiEWT R [D]. Fr ok R K2, 2019

(5% R PRIR G B35 2 4 s S O B g SRR [I]. P b RO R
(T A2 FHF ), 1983, (36 1H): 78-90.

(614, — I T IReRiE J7 5 - ZE M), HRH R BOZR Hh ik, 1995
(7IW RS, & KGEIE 2 WP FE[D]. & #RIMTE K%, 2019

[8]Yang, Daxue. A comparative description of the phonology and morphosyntax of
Ridang: An eastern Tibetic language. I'UniversitéSorbonne Nouvelle - Paris 3. PhD
thesis manuscript.

122



S T m IR 5 2 BRAT 218 SO 2 4

[9]Lin, You-Jing. “Thebo”. In Sun, Jackson T. -S. (ed.) Phonological Profiles of Little
Studied Tibetic Varieties. Language and Linguistics Monograph Series 55. 2014,
[10]Nicolas, Tournadre & Hiroyuki, Suzuki. The Tibetic languages: An introduction
to the family of languages derived from Old Tibetan. Diversitédes langues 2 Villejuif,
2023

(CIEL-15 R E/R 4w5P103 Em A: HEZE

Quantitative Analysis of Lexical Psycholinguistic

Properties in Aphasia Discourse Production

Jugiang Chen, Hui Chang
School of Foreign Languages, Shanghai Jiao Tong University, No. 800 Dongchuan
Road, Minhang District, 200240, Shanghai, P. R. China.
National Research Centre for Language and Well-being
E-mails: chenjugiang2009@163.com; ch9647@sjtu.edu.cn

Patients with aphasia (PWA) have varying degrees of difficulties in retrieving words
during discourse production. Previous research has investigated various aspects of
lexical diversity, density and sophistication with a focus on surface-level variables and
could not reveal deeper-level word knowledge. The present study examined four
lexical psycholinguistic properties in PWA discourse, i.e., Age of Acquisition (AOA),
concreteness, imageability, familiarity, to reveal their potential word retrieval deficits.
Transcripts of 78 English PWAs were retrieved from the AphasiaBank database and
transcripts of 78 healthy controls matched in age and education level were selected
from the same database as a baseline. To quantify lexical psycholinguistic properties,
we selected four large-scale norms, one for each psycholinguistic property, i.e., age
of acquisition (Kuperman et al., 2012), concreteness (Brysbaert et al., 2014),
imageability (Scott et al., 2019), familiarity (Scott et al., 2019). PWA discourse
showed distinctive patterns in these lexical properties compared with that of the
control group. In general, the words PWA used were acquired earlier in life, easier to
form mental image and with higher familiarity than those used by the control group.
There were also important task-induced variations. Story narratives were more
sensitive in eliciting words with varying lexical psycholinguistic properties and thus
can better detect impairments relative to picture and procedural descriptions. Word
classes also affected lexical psycholinguistic properties with nouns being higher in
AOA, concreteness, imageability, and familiarity than verbs. Psycholinguistic norms
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provided us with sought-after evidence about the deficits of deeper-level lexical
knowledge in PWA and therefore should be incorporated into current aphasia

discourse assessment frameworks.
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Rehabilitation Treatment and Practical Effect
Evaluation of Mandarin Tone Category Perception in

Patients with Chinese Aphasia

7 R it
RS SNETEERBE, R I 570228

1. Background

In a Chinese linguistic context, the perception of Mandarin tone categories is
crucial for effective communication. For patients with post-stroke aphasia (PWA), the
loss of Mandarin tone category perception can significantly impair their ability to
engage in daily conversations. While previous studies have explored tone category
perception in non-tonal languages and in the Chinese language, particularly revealing
a decreased sensitivity in Chinese PWA patients, effective rehabilitation strategies to
improve this ability remain unexplored. This study, therefore, delves into
rehabilitation methods for improving Mandarin tone category perception among PWA
patients speaking Chinese.

2. Methods and Procedures

This interdisciplinary study integrates linguistics, psychology, and rehabilitation
medicine to explore tone category perception and its rehabilitation in PWA patients.
The experiment comprises two phases: clinical diagnosis and rehabilitation training.
In the clinical diagnosis phase, 10 PWA patients, 5 with Broca's aphasia and 5 with
Wernicke's aphasia, all with moderate severity, were compared with 10 healthy
individuals as a control group. The Western Aphasia Battery (WAB) and the Boston
Diagnostic Aphasia Examination (BDAE) were used to assess and compare the tone
category perception abilities between the PWA patients and healthy individuals.
Identification and discrimination tasks were also employed to contrast the tone
category perception between the 10 moderate PWA patients and their healthy
counterparts. Additionally, auditory comprehension, working memory, and severity
tests were conducted to examine their influence on tone category perception.

In the rehabilitation training phase, melody intonation therapy was adopted to treat
tone category perception deficits in PWA patients. The rehabilitation program was
divided into two difficulty levels, progressing from the first to the second phase only
after the patient received 10 consecutive sessions with a score of 90% or higher. The
second phase was slightly more complex, and both phases followed a gradual
progression from easy to difficult for patient rehabilitation. The program lasted for
three months, with three sessions per week, each lasting one hour. Pre-test, mid-test,
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and post-test evaluations were conducted to assess the tone category perception
abilities of the PWA patients, again employing identification and discrimination tasks
to evaluate the effectiveness of the rehabilitation training.

3. Results

The study revealed significant differences in categorical discrimination accuracy,
inter-categorical discrimination accuracy, and reaction time between moderate PWA
patients and healthy individuals, indicating a decreased sensitivity. The rehabilitation
training was conducted as planned, and initial findings suggest a short-term effect.

4. Implications

The findings of this study provide valuable clinical evidence for understanding the
characteristics of tone category perception in PWA patients and their rehabilitation.
This research contributes to the interdisciplinary integration of linguistics,
psychology, and rehabilitation medicine, facilitates clinical diagnosis and
classification of aphasia, and offers insights and guidance for clinical diagnosis,
classification, and rehabilitation of Chinese-speaking PWA patients. However, the
study's sample size is limited and focused solely on Chinese tonal language. Future
research could expand the sample size and further investigate PWA patients speaking
tonal and non-tonal languages.

(CIEL-15 R B/~ %'5P203 B AN: ZERID)

Categorical Perception of Pitch Information in Mandarin-

Speaking Children with Autism Spectrum Disorders

R =* e
PSS

Autism Spectrum Disorder (ASD) is a pervasive and complex neurodevelopmental
condition generally characterized by atypical pitch processing in perception. Most
existing conclusions come from studies of ASD populations speaking non-tonal
languages, resulting in limited attention and conflicting findings regarding the
processing of pitch information in individuals with ASD who speak tonal languages.
To investigate the nuanced pitch processing ability and pattern in Mandarin-speaking

126



St T A 5 S BRRIT T 2 18 SO L

children with ASD, the study explored the categorical perception (CP) of the most
confusing Mandarin lexical tone pair characterized by concave pitch contours (T2-T3
contrast, linguistic pitch) and the corresponding pure tones with identical pitch
contours (nonlinguistic pitch).

A total of 26 Mandarin-speaking children with ASD (18 males, Meanage = 6;2, SD
= 0;12) and 29 age-matched typically developing (TD) children (12 males, Meanage =
6;1, SD = 0;9) were recruited for this study. The Mandarin T2-T3 contrast and
corresponding pure tones with identical pitch contours were adopted to assess the
nuanced pitch processing abilities of the child participants via the CP paradigm.

Results showed that Mandarin-speaking children with ASD exhibited atypical CP
for linguistic pitch in comparison with their TD peers. This discrepancy might stem
from the significant individual variability among children with ASD, the influence of
task demands, and the inherent complexities of the selected lexical tone contrasts used
in this study. Furthermore, the categorization of linguistic pitch exceeded that of
nonlinguistic pitch among the ASD participants, indicating a global over local
processing pattern contrary to autistic individuals in non-tonal languages. This
divergence may be attributed to the autistic participant’s greater familiarity with
lexical tones compared to pure tones, as well as the inherent complexities of the latter.

The implications of this study are significant for understanding pitch processing in
autistic children within tonal language backgrounds. By examining the CP patterns for
two challenging tones in Mandarin-speaking children with ASD, this research
contributes novel insights and empirical evidence to the field. Additionally, the
findings of this study serve as a foray into contesting current theories’ claims (e.g.,
weak central coherence theory and enhanced perceptual functioning model) of local
bias and/or global impairment in the autistic population, prompting further inspections
on individuals with different language backgrounds and stimuli processing with
various complexities. Furthermore, the results underscore the necessity for targeted
training and intervention in speech rehabilitation to effectively address the perception
of pitch information in Mandarin-speaking children with ASD.

(CIEL-15 #ERE/R 5P204 B N: fUZE)
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Individual Differences in Tone Perception and
Production in the Process of Dialect Emerging: A
Case study of Elementary School Children in
Changsha

Yi Zhang* Lishan Li* Xiaoying Xu!?*
The School of Chinese Language and Literature, Beijing Normal University, Beijing,
China;
Research Center for Collationand Standardization of Chiense Characters, Beijing,
China.
xuxiaoying2000@bnu.edu.cn

The subtle processes involved in sound change often cannot be captured through
traditional studies of group-level characteristics. As new dialects emerge, individual
differences in how children adapt to these changes might not align with collective
traits, which underscores the nuanced progression of sound change. This highlights
the need to explore individual differences in perception and production and their links
as new dialects develop. Moreover, due that sound changes often involve shifts in
cues, examining how cues are utilized becomes cruciall*l. This study investigates
these phenomena by exploring the perception and production of T1 and T4 tones in
Changsha Plastic Mandarin (CPM) among elementary school children in Changsha.

Dialect contact in Changsha, driven by the promotion of Standard Mandarin (SM),
has led to the displacement of the local Changsha Dialect (CD) and the rise of CPM.
Many elementary school children now primarily use CPM and SM instead of CD.
While CPM is similar to SM in segmental aspects, it differs significantly in
suprasegmental features, especially in T1 and T4 tones. EXisting records show that
although T1 and T4 tones share similarities in CPM and CD, they are distinct from
those in SME.,

This study involved 44 participants aged 6 to 12. They are all native to Changsha
but are non-speakers of CD. Three experiments were conducted: the first assessed the
identification capacity of participants towards the T1-T4 contrast in monosyllables
from natural speech. The second experiment examined how perceptual cues are
integrated by groups with varying levels of identification abilities based on the first
experiment's results. This investigation aimed to discern whether and how these
abilities affect the strategies for integrating perceptual cues. The third experiment
analyzed the acoustic cues of the T1-T4 contrast as produced by the participants under
the direction of producing CPM.
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The results reveal significant individual differences in identification abilities and
cues for perception and production. The first experiment showed that while age does
not significantly impact the ability to distinguish T1 and T4 tones, individual
differences are prominent. The second experiment found a positive correlation
between identification accuracy and the use of multiple cues—children with better
skills used FO height, FO movement, and voice quality effectively, while those with
lesser skills relied only on FO height and movement. This suggests that higher
identification skills enable the use of a broader range of cues, with secondary cues
often diminishing first in perception. Participants with deficient identification abilities
lacked the capacity to utilize any cues effectively. In the third experiment, no age-
related differences emerged, and children’s production of T1-T4 in CPM under
instruction still closely mirrored SM rather than developing distinct characteristics of
CPM. Additionally, identification abilities for T1-T4 in CPM were linked to specific
acoustic cues, with children lacking these skills demonstrating a more pronounced
descending slope in T4, aligning more with SM.

In summary, perceptually, the link between identification abilities and cue
integration shows that diminished perception of phonetic contrasts is tied to the loss
of perceptual cues. In production, similarities and traits among individuals enrich the
comprehension of the new dialect and its intricate relationship with perception. These
findings lay the groundwork for future detailed studies on emerging dialects.

Keywords: individual differences, perception and production, tone contrast. emerging
dialect.
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The intricate nature of Chinese, characterized by morphosyllables and a high
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prevalence of homophones, makes it imperative to analyze constituent morphemes at
the lexical level to construct meaning. This underscores the distinct significance of
nurturing morphological awareness and lexical knowledge in preschool children,
particularly for the early recognition of Chinese characters.

In this study, we conducted a comprehensive assessment of 620 3-year-olds, 1,347
4-year-olds, and 504 5-year-olds. They are all typically developing preschoolers, with
Mandarin as their native language. We employed a unique measure of morphological
awareness, along with a lexical knowledge task. The morphological awareness task was
designed on the basis of special properties of Chinese, reflecting that complex
vocabulary words are often built from two or more previously learned morphemes. The
lexical knowledge task, meanwhile, was derived from the common-sense vocabulary
knowledge tasks in the Weiss test. This task allows for a broader evaluation of whether
children accurately comprehend the meaning and application scope of vocabulary.
After controlling for age and non-verbal intelligence, correlation analysis revealed
robust positive relationships between the two tasks across all age groups.
Developmentally, both language tasks exhibited significant improvement with age.
Trend fitting of percentage accuracy across ages 3 to 5 revealed consistent upward
trajectories, suggesting synchronous enhancement. However, when comparing
accuracy alone, lexical knowledge consistently outperformed morphological awareness,
with the latter being even less than 50% correct on average at age 5. This may be
attributed to children's stage of language development and cognitive abilities. At this
stage, children are more likely to memorize and comprehend vocabulary as a whole,
rather than breaking it down into morphemic parts. When considering demographic
variables, we did not find significant gender discrepancies in lexical knowledge and
morphological awareness, except for better lexical knowledge in 3-year-old females
and better morpheme awareness in 5-year-old males. Moreover, after controlling for
non-verbal intelligence, children with higher parental education levels exhibited
significantly greater proficiency in both aspects, indicating that a conducive home
language environment facilitates more frequent language exposure and stimulation,
thereby fostering language development in children.

The implications of these findings are discussed from the perspective of the
reciprocal relationship between lexical knowledge and morphological awareness.
While morphemes constitute the smallest meaningful units of words, lexical knowledge
encompasses language units containing one or more morphemes. The development of
lexical knowledge provides minimal contextual clues for understanding and identifying
morphemes. On the other hand, mastering the internal morphological structure of words
can help children to compose different words according to their expressive needs. This
study provides new evidence for understanding the developmental characteristics of
meaning learning in preschool children.

(CIEL-15 B/ 95 P209 FE/Rm N: 5KiIEMR)
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Purpose: To thoroughly analyze postoperative consonant errors by tongue cancer (TC)
patients with speech disorders. Also to investigate the correlation between the
pathological factors and the speech performance using our Consonant-based
Articulation Assessment Battery (CAAB).

Method: The participants were 57 monolingual Mandarin TC patients (26 females)
after surgery (aged 20-80 years). All participants were literate and had normal vision
and hearing, enabling them to comprehend and comply with our instructions. In order
to quickly evaluate their articulation performance based on the place and manner of
articulation, they were instructed to pronounce the characters in CAAB. The analysis
removed speech samples impacted by speakers’ dialects, while recording and
documenting all other responses.

Results: The study uncovered a significant correlation between pathological factors
(e.g., size of tongue resection, specific resection site, and tumor size) and the accuracy
of consonant articulation. Furthermore, tongue damage predominantly impacts the
place of articulation (63.85%) than the manner of articulation (20.78%). The damage
in the anterior part of the tongue has the most prominent influence on consonant
production.

Conclusions: CAAB can fast capture the idiosyncratic characteristics of speech
production by TC patients, and the articulation deficits are quite different from other
types of organic or non-organic speech disorders, e.g., cleft lip and cleft palate (CLP).
Hence, CAAB can be applied to designately assess articulation disorders caused by
stomatognathic damages. Our findings also shed light on the possible oral cancer
surgery plan and the postoperative speech rehabilitation training.

Keywords: Tongue cancer, speech disorders, consonant-based articulation assessment
battery (CAAB), articulation distortion, consonant production performance
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Effect of Mandarin Speakers' Musical Aptitude on the

Perception of English Vowels: An Eye-tracking Study
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hao.zhang0099@sdu.edu.cn
Purpose: The processing of music and language shares common mechanisms. Previous
studies have demonstrated that musical aptitude is not solely correlated with a
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heightened sensitivity to pitch processing, but also to detecting subtle auditory
distinctions. These findings suggest that individuals' musical abilities may predict their
perceptual learning outcomes. However, prior research has predominantly focused on
how musical aptitude could influence nonmusicians' perception of non-native pitch-
related features, neglecting its effects on the perception of non-native vowels. To bridge
this research gap, we employed eye-tracking methodology to comprehensively capture
participants' processing dynamics during perceptual tasks. Leveraging the visual world
paradigm, this study aims to investigate how musical aptitude may impact the
perception of English vowels among Mandarin speakers.

Method: Twenty-six native Mandarin-speaking adults were recruited for this study.
Prior to the experiments, the musical aptitude of each participant was assessed using
the Montreal Battery of Evaluation of Amusia (MBEA). According to their MBEA
scores, the participants were assigned into two groups: higher aptitude (HA) and lower
aptitude (LA). The stimuli employed in the eye-tracking experiment consisted of three
synthesized vowel continua containing /e/-/&/ contrast and three continua containing
/i/-/e1/ contrast, with each continuum consisting of 11 stimuli. The two vowel contrasts
alternated as target-competitor stimuli and distractor stimuli; for instance, when the /e/-
/&/ contrast was the target-competitor stimuli, the /i/-/e1/ contrast served as distractor
stimuli, and vice versa. A total of 396 trials were presented to the participants within
two blocks. During each experimental trial, participants heard a target word auditorily
and were presented with a visual display of four words, including the target word, a
phonologically competing word, and two distractor words.

Results: For statistical analysis, we computed the difference between the empirical log-
transformed proportions of target and competitor fixations as dependent variable.
Growth Curve Analysis was conducted, incorporating linear and quadratic time
polynomials. The results revealed significant interactions between Group (HA vs. LA)
and Contrast (/e/-/&/ vs. /i/-/e1/), not only on the linear time term [F(1, 501885) = 6.3778,
p =.012] but also on the quadratic time term [F(1, 702987) = 5.6419, p =.018]. Further
post hoc comparisons were conducted separately on these two time terms. On the linear
time term, both groups exhibited significant differences in the perception of the two
vowel contrasts. Specifically, in the HA group, the perception of the /i/-/e1/ contrast was
significantly faster than the other contrast (B =-1.99, SE = .281, z=-7.089, p <.0001).
Similar results were observed for the LA group (f = -1.77, SE = .280, z = -6.307, p
<.0001). On the quadratic time term, post hoc results revealed significant differences
between the two groups only in the perception of the /i/-/e1/ contrast. The HA group
exhibited faster processing compared to the LA group ( = -0.761, SE = .317, z = -
2.399, p = 0.016). These findings suggest that higher musical aptitude predicts faster
processing of English vowels among the Mandarin speakers.

Conclusions: Overall, the present study examined the effect of musical aptitude on the
perception of English vowels among Mandarin speakers, emphasizing the potential for
cross-domain transfer effects between music and speech domains.
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Effect of Rap Music Context on Lexical Tone Normalization

TIAN Yujia!, YE Yanyuan', LU Mingxi', JIA Fanlu?, TAO Ran!
'Department of Chinese and Bilingual Studies, The Hong Kong Polytechnic University
“Department of Psychology, Jinan University

Lexical tone normalization refers to the process of individuals interpreting tone
information in different perceptual environments. Previous studies suggest that the
process of lexical tone normalization is largely speech-specific, mainly affected by the
speech context, but not by non-speech or music contexts. These findings imply that
music and speech contexts trigger different cognitive mechanisms in the processing of
subsequent tonal information. However, these conclusions are mainly based on the
analysis of typical musical styles, ignoring special genres such as rap music, where the
boundary between music and speech is blurred. “Rap” is defined as “a style of popular
music (developed by New York Blacks in the 1970s) in which words (usually
improvised) are spoken rhythmically and often in rhyming sentences over an
instrumental backing.” Rap music, as a genre of hip-hop music, has the features of
strong rhythm and lack of melody.

This study examines whether the lexical tone normalization mechanism is indeed
limited to the speech context in the traditional sense, by introducing the specific musical
context of rap. We hypothesized that rap music, as a special class of non-speech
contexts, has the potential to trigger tone normalization processes different from those
in speech contexts. Additionally, rap as a vocal form may have a different contrastive
context effect than that elicited by instrumental music.

We will adopt a talker-normalization paradigm using rap music as a special type of
context. Thirty Mandarin and Cantonese bilinguals (15 females, age = 23+5) will be
recruited to participate in a word identification task, where participants judge whether
the ambiguous target is a syllable with Mandarine tone 1 or tone 2. We will introduce
two kinds of music contexts, rap music and music notes, and compare them with speech
context (typical speech and accelerated speech) to investigate the role of context in
lexical tone normalization for Mandarin speakers. Our primary objective is to examine
whether manipulation of the pitch in the rap context would shift the response when
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identifying Mandarin Tones 1 and 2, that is, eliciting a contrastive context effect. The
stimuli included context and target words. Speech context and rap context a context that
says "N /R=Wr #] (Below you will hear).” The sentence was produced by four
Mandarin Cantonese bilinguals (two female and two male speakers, each with a high
or low pitch range). Fillers are prepared with the same procedure and the text of speech
and rap is "BL/EF Ui ) /& (Now what I say is)." Their neuronal activity while
perceiving the stimuli will be recorded via electroencephalography (EEG).

Previous studies have shown that music notes are perceived similarly to non-speech
context, as no contrastive context effect was revealed in the talker-normalization
paradigm. However, the rap-music context assembles meaningful speech information
and strong rhythmic patterns, making it an intermediate state between typical speech
and instrumental music. We predicted that rap music would elicit tone normalization,
and that it would have a stronger effect than music and possibly a weaker effect than
speech, accompanied by a P2 amplitude between typical speech and non-speech context
conditions. The expected contrastive context effect of the rap-music condition supports
the language-specific mechanism of talker normalization.
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Abstract: The relationship between bilingual control and domain-general cognitive
control has received much attention from the academic community in recent years.
Bilinguals choose the corresponding language for language production and
comprehension based on different contextual clues, and in this process, language code-
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switching is required. At the same time, the processing mechanism of cognitive
regulation also plays an important role. In recent years, scholars in the fields of
linguistics, psychology, and neuroimaging have conducted extensive research on this
phenomenon, mostly using paradigms such as picture naming, lexical decision, picture
word matching, and inhibition ability monitoring tasks (Simon, Stroop, and Flanker,
etc.). With the continuous development of neuroscience technology, advanced
instruments such as fMRI, EEG, PET, ERP, and TMS have also been utilized to examine
the code-switching of bilinguals in both single and dual contexts, in order to further
explore the relationship between bilingual control and domain-general cognitive
processing. Based on a large number of empirical studies at home and abroad, with the
inhibition control hypothesis and adaptive control model as the framework, 53 articles
were investigated from the literature databases of Web of Science, PubMed and Sci-
hub. Through comparative analysis, induction and summary of different research
paradigms and scientific technologies used, it was found that bilinguals would use top-
down and bottom-up regulation to suppress and control interference factors. And
second language proficiency, the similarity between languages and various factors such
as age of second language acquisition can have a certain impact, providing new
perspectives and suggestions for subsequent research on bilingual neural processing
mechanisms.

Keywords: bilinguals; bilingual control; domain-general cognitive process; code-
switching
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Study
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Abstract: Written materials are commonly presented across various mediums,

including books, computers, and smartphones. A fundamental inquiry regarding the
legibility of written text pertains to the optimal font size for optimal readability. This
study addresses this question by examining the impact of font size on the legibility of
written Chinese, particularly single-character words. Adopting a neurophysiological
perspective, we scrutinize how the brain responds to varying font sizes. Participants
were presented with high-frequency single-character words (known words) and rare
single-character words (unknown words) and tasked with identifying known words. We
recorded event-related potentials (ERPs), indicative of brain activity in response to
stimuli, alongside response times and accuracy. Three font sizes were employed: small
(1° visual angle), medium (2° visual angle), and large (4° visual angle). Approximately
220 milliseconds post-stimulus presentation, discernible ERP differences emerged
between known words and unknown words in the parieto-occipital scalp region,
signifying lexical orthographic processing, likely in the ventral occipitotemporal cortex,
particularly the fusiform gyrus. Notably, ERP distinctions were more pronounced for
medium and large font sizes compared to the small size. Consistently, participants
exhibited significantly quicker responses to medium and large characters. Our findings
suggest that optimal legibility for Chinese single-character words is achieved when
their visual size aligns with the human retina’s fovea (2° visual angle), the area with the
highest visual acuity. This optimal size facilitates the retrieval of lexical representations
in the fusiform gyrus, offering valuable insights for enhancing the legibility of Chinese
text design.

Keywords: Chinese words, legibility, font size, visual word recognition, event-related
potentials (ERPs)
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Language's Implicit Influence on Personality Expression:
A Multi-Method Investigation of Neuroticism in Chinese-

English Bilinguals

LIU Xinyi, LU Mingxi, TAO Ran
Department of Chinese and Bilingual Studies, The Hong Kong Polytechnic University

Personality is a stable trait, but it may be influenced by the language in use, as bilingual
speakers may internalize different experiences and values when acquiring these
languages. This study investigated the influence of language on the expression of
neuroticism in Chinese-English bilinguals using a multi-method approach that
combined self-report questionnaires, behavioral data-based assessments, and
electroencephalography (EEG) recordings.

Thirty Chinese-English bilingual students participated in this study. They completed
the Big Five Inventory (BFI) in both Chinese and English versions to assess their
neuroticism scores. The participants also engaged in a scenario-reading and response
task, which consisted of eight trials in each language. In each trial, participants read a
scenario question and provided their responses in the same language. Their responses
were analyzed using an artificial intelligence (Al) model to predict neuroticism levels.
The Al model employed natural language processing techniques, such as sentiment
analysis and topic modeling, to extract features related to neuroticism from the
participants' written responses. These features were then used to train a machine
learning algorithm, which predicted neuroticism scores based on the linguistic
characteristics of the responses. This approach allowed for a more objective and
nuanced assessment of neuroticism levels, as it considered the implicit expression of
personality traits through language use. During the task, EEG data were recorded to
examine the neural activity patterns associated with neuroticism in different language
contexts.

The results showed no significant differences in neuroticism scores between the
Chinese and English versions of the BFI. However, the Al-based analysis of
participants' responses to scenario questions revealed significantly higher neuroticism
scores in Chinese than in English. This finding suggests that the Al model was able to
detect subtle differences in the expression of neuroticism between the two languages,
which may not have been captured by the self-report questionnaire. EEG analysis
indicated differences in theta- and alpha-band power between the two languages during
the writing phase of the task, suggesting an increased cognitive load and attention
demands when using a second language.
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These findings suggest that language may have a more pronounced effect on the
implicit expression of personality traits, as reflected in language use and neural activity
patterns, rather than explicit self-reports. The activation of specific cultural frameworks
associated with each language may play a role in shaping implicit expressions of
personality. This study highlights the complex relationship between language and
personality in bilinguals and contributes to our understanding of the mechanisms
underlying language-dependent personality shifts. The use of Al-based personality
assessment provides a promising approach for capturing the subtle influence of
language on personality expression. Future research should explore these findings with
larger and more diverse samples, validate the AI model's predictions against other
established personality measures, and investigate the impact of language on other
dimensions of personality.
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The Perception of Mandarin T3 Sandhi Based on an ERP

Study

Xinyi Zhao®, Xunan Huang®""
®School of Foreign Languages, University of Electronic Science and Technology of
China, Sichuan, China
®School of Life Science and Technology, Center for Information in BioMedicine,
University of Electronic Science and Technology of China, Chengdu, China

In the past 30 years, Mandarin Tone 3 sandhi, namely Tone 3 followed by another Tone
3 pronounced as Tone 2(33 — 23), was one of the most widely studied sandhi patterns.
Previous behavioral studies showed that in lexical decision-making tasks, only T3
prime words induced a facilitation effect on T3 sandhi target words, indicating they
were stored in the underlying form of T3 plus T3 in the process of tone perception
(Chien, 2016). However, a series of behavioral, neuroimaging, and electrophysiological
studies have shown that the phonological representations of T2 and T3 were both
activated for the production of tone sequence 33 (Chang & Kuo, 2020). This study
aimed to examine the brain responses underlying the perception of Mandarin Tone 3
sandhi employing the Auditory priming lexical decision task and the Event-Related
Potentials (ERP) technique.

Fourteen participants who acquired Mandarin before school age were recruited for this
study.676 two-letter words were selected as target words for the experiment (467 true
words and 209 false words). The true words were categorized into T3 sandhi true words
and non-T3 sandhi true words. Each target word was preceded by three prime words, a
T2 prime word, a T3 prime word, and a control prime word (T1 or T4). False and non-
T3 sandhi true words served as controls, and T3 sandhi true words served as analytical
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materials. During the experiment, participants judged whether heard words were true.
They pressed 1 for true, and 2 for false after each target word, preceded by a prime
word. EEG equipment recorded brain signals concurrently, while E-prime tracked
reaction times and accuracy.

Only accurate judgments were included for analysis. Responses exceeding mean + 2
standard deviations or incorrect judgments were excluded from response time analysis.
Statistical analysis revealed a significant priming effect, with the reaction time for T3
priming words being significantly shorter than that for the T2 words and the Control
words in the lexical decision task (See Figure 1).
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Figure 3 The mean reaction times for different Conditions

We analyzed the amplitude characteristics of the N400 elicited by the participants by
selecting the average ERP amplitudes from five electrodes, F3, F4, Fz, C3, Cz, and C4
FRARITAR within the time window of 300 to 500 milliseconds for repeated measures
analysis of variance (ANOVA)#**FRATRE. R esults showed significant differences
among the three prime types (F (2,102) = 4.289, p < 0.05). Post-hoc comparisons
indicated that ERP amplitudes under the T3 prime condition were significantly smaller
in the negative direction compared to the T2 prime and control prime conditions (p <
0.05). However, no significant difference in ERP amplitudes was observed between the
T2 prime and control prime conditions (p = 1). The significant reduction in N400
amplitude under the T3 prime condition demonstrated an improvement in processing
efficiency for predictive contextual information, indicating that in Mandarin Chinese
T3 sandhi, the T3 prime made it easier for participants to process semantic information
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Figure4 The ERP amplitudes for the perception of T3 sandhi words under three prime
conditions

This study confirmed the behavioral results of Chien (Chien, 2016), indicating that in
the perception of Mandarin tone sandhi, the facilitation effect of T3 prime was
significant in both behavioral and ERP responses. This result suggested that tone sandhi
words may be stored in their underlying form of T3 plus T3 during the perception
process.
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Effects of Phonetic and Semantic Appeal on the
Memorability of Words

Mao Yuyueze (FEF1%#E), Department of Foreign Languages, Renmin University of
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Abstract A positive bias for aesthetically pleasing objects such as attractive faces is
widely observed in life and laboratories. However, previous linguistic research either
treats the concept of “aesthetic appeal” as a whole or only focuses on phonetic appeal,
which limits the understanding between memory and aesthetic appeal. To explore
how phonetic and semantic appeal affect the memorability of words, | designed 12
artificial words with different semantic and phonetic appeal based on Crystal’s
Phonaesthetically Speaking. Participants were asked to memorize randomized stimuli
and rate their phonetic appeal. Results support Crystal’s criteria, show interaction
effects between semantic and phonetic appeal, and reveal potential tendencies: a
better recall for words with high perceived phonetic arousal (high ratings of phonetic
appeal) and words with same valence of semantic and phonetic appeal (such as
pleasant-sounding and pleasant-meaning words), and a symmetrical distribution that
the more extreme perceived phonetic appeal, the more memorable words. The
discovery has provided a deeper insight into the relationship between memory and
different linguistic dimensions of aesthetic appeal and encouraged further research on
the main effects of semantic and phonetic appeal on the memorability of words.

Key words: neuroaesthetics, linguistics, memory, phonetic, semantic, appeal
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Perceptual Cues and Tone Distances Across Stages of

Tone Mergers: Evidence from Similar Tones in Cantonese

Lishan Li* Yi Zhang? Jiajia Hu'? Xiaoying Xu*?"
IThe School of Chinese Language and Literature, Beijing Normal University, Beijing,
China;
Research Center for Collationand Standardization of Chiense Characters, Beijing,
China.
xuxiaoying2000@bnu.edu.cn

It has been reported that tone T6 (22) in Guangzhou Cantonese (GZC) is
undergoing tone merging. T6 is potentially merging towards either T2 (21) or T5 (33)
(1 In Luoding Cantonese (LDC), tone T6 has already merged with T2. Previous
research has indicated that acoustic and perceptual distances reliably predict contrast
discrimination [2). However, most of these studies have focused on non-tonal languages
and require further investigation in tonal languages. This extension would be beneficial
in demonstrating the association between tone distances and perceptual abilities.
Additionally, such research can provide insights into trends in tone mergers.

This study examines three similar tones (T2, TS, and T6) within the mid-low pitch
range of GZC. It investigates the perceptual discrimination of these tones by both
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Guangzhou and Luoding listeners. Fundamental frequency (F0) serves as the primary
cue for tone perception. The distinctions between T6-T5 primarily involve FO height,
while those between T2-T6 focus on FO movement. Another key objective is to explore
potential differences in perceptual cues for tone merging across different stages.
Furthermore, the study examines whether perceptual and acoustic distances can predict
the discrimination performance of the two groups.

An AX discrimination experiment was conducted to assess discrimination
performance across three tone pairs for two groups. Perceptual distances were obtained
through an assimilation experiment. Acoustic distances among the stimuli in the AX
discrimination experiment were calculated using the Dynamic Time Warping (DTW)
methodology. All listeners simultaneously participated in the AX discrimination and
assimilation experiments.

Our findings indicate that Guangzhou and Luoding listeners exhibited varying
discrimination performance for the T2-T6 and T5-T6 tone pairs. Guangzhou listeners
demonstrated better proficiency in distinguishing the T5-T6 tone pair, primarily
differing in FO height. Luoding listeners excelled in discriminating the T2-T6 tone pair,
characterized by differences in FO movement. This underscores how tone mergers
influence perceptual cues and highlights variations in cue utilization across different
stages of tone merging. Perceptual distances and acoustic distances differentially
predicted discrimination performance for these tone pairs among the two groups.
Acoustic distances more accurately predicted the discrimination performance of
Guangzhou listeners undergoing tone merging. Perceptual distances were stronger
predictors for Luoding listeners, who have experienced tone mergers. It reflects the
distinct characteristics of how listeners at different stages of tone merging process tones.
Finally, further research is needed to confirm whether Guangzhou Cantonese T6 is
predisposed to merging with T2.

Keywords: Cantonese, tone perception, perceptual cues, perceptual distance, acoustic
distance
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Currently, extensive and prolonged fieldwork has produced rich linguistic records
in many Sino-Tibetan dialect regions, primarily consisting of transcriptions.
Investigators utilize a standardized word list to document the transcription of each word
in the region, following conventions for initials, finals, and tones (on a 5-scale system),
such as 't ai 31".

In this study, we demonstrate that Levenshtein Distance can quantitatively capture
variations between dialect regions by analyzing the proportion of phonemic evolution
across different transcriptions, offering a new perspective on the study of language
evolution. The core code is publicly available on Github', supporting potential
improvement such as distinctive features and a vector database to further refine the
distance. The study is conducted on the transcriptions from 117 dialect regions,
encompassing Jianghuai Mandarin, Cantonese, Northeastern Mandarin, and Wu
dialects. Our key findings are summarized as follows:

1. As illustrated in Figure 2, it shows that the Levenshtein Distance can
quantitatively capture the variations among different dialects. Dialects within
the same category, tend to be more similar to each other compared to those
from different categories.

2. Levenshtein Distance can provide a quantitative perspective for studying the
diffusion of languages. In Figure 2, We observed that the phoneme substitution
ratio shows a linear relationship with geographical distance within a range of
500 km, regardless of whether the dialects are of the same or different
categories. This suggests a gradual trend in language evolution. However,
beyond a distance of 1000 km, the differences between dialect areas become
significant and lack distinct patterns.

3. Relying on Levenshtein Distance based similarity features, we proposed an
automatic dialect categorization method using DBSCAN. As depicted in
Figure 3, our approach exhibits a high degree of overlap with the labelled
categories of each language. Furthermore, in Figure 4, we conducted an
ablation study and found that features in this manner are robust, demonstrating
good clustering performance across four different dimensionality reduction
techniques.

4. Our method can refine existing manual labels. As illustrated in Figure 5, we
were surprised to find that our model's inclusion of some Wu Chinese dialect
points into the Jianghuai Mandarin group was not due to a flaw in our model.
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Upon consulting the corresponding dialect locations, we discovered labeling
errors, which aligned well with the distances in reality.

5. In Figures 6 and Table 1, we studied the evolution speed of initials and finals.
We also analyzed the correlation between tone evolution and initials, finals,
and overall phoneme changes.
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Pie Chart of Tone Lengths
3
2

1

Pie Chart of Phoneme Lengths

3

Figure 1: Distribution of Initials, Finals, Phonemes, and Tones

Edit Distances vs. Phoneme Varations Huaian, Jianghuai) Edit Distances vs. Phoneme Varations (Nanjing, Jianghwi) Edit Distances vs. Phaneme Varations (Dalian, Dongbeil
o ocghun o ponghuni

e v . e
e % 2 - 5 o
o ¥ s .
, i, . Prs
g . -
‘. ~.
" fa
-
ot
. s
] - i ’

Er 1000 w500 w0a 5 50 w000 £ 2000 ] %0 1000 1550 000 £

Different Locations, Representing Four Dialect Groups.Left: Huai'an (Jianghuai
Mandarin); Middle: Nanjing (Jianghuai Mandarin); Right: Dalian (Jiaoliao

Mandarin).
DBSCAN Clustering with t-SNE TSNE Projection of Dialect Features
8 Cluster IDs s @ Janghuai
® Clustero “-. . Yevs
-
Cluster 1 ® Dongbei
6 Cluster 2 6 ® Wu'tu
Cluster 3
® Cluster 4
a 4
# > wi
T 2
Y., ...
2| Wey : A I
3 £,
g © . e "‘:"
) P, {' £
2 -2 .
.. ..
- - -l
o 2y
- ce Mo
-6
s A B 0 N M 0 -6 -4 -2 [} H 4 6

Component 1
t-SNE Component 1

Figure 3: (Left): Automatic clustering results using DBSCAN on different dialects
constructed based on Levenshtein Distance; (Right): Label categories of language areas
in the dataset.
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TSNE Projection of Dialect Features
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Figure 4: Ablation Study: Dimensionality Reduction Performance in Dialect Regions
using Four Different Techniques: TSNE, PCA, UMAP, and MDS
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Figure 5: Clustered locations within the Jianghuai Mandarin group, labeled as real field

survey sites for Wu Chinese data.
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Figure 6: Spearman correlation coefficients among initials, finals, all phoneme
variations, and tone variations. These figure quantifies the monotonic relationships
between different linguistic features, illustrating how each set of features correlates
with the others in a systematic manner.
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Figure 6: R Square Cofficient among initials, finals, all phoneme variations, and tone
variations. These figure quantifies the relationships between different linguistic features,
illustrating how each set of features correlates with the others in a systematic manner.

Type Initial Final
Varation Varation
Jiang Huai | 20.10% 53.95%
Yue Yu 17.35% 53.86%
Dong Bei 16.70% 52.50%
Wu Yu 28.53% 59.79%
Overall 38.66% 66.47%

Table 1: Differences between Initials and Finals across the entire dataset and within
four dialect regions, based on Levenshtein Distance.
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Key Acoustic Cues for the Realization of Metrical
Prominence Across Chinese Dialects

Yiying Hu, Hui Feng
Tianjin University, China

Metrical structure refers to the prominence of prosodic elements (Liberman &
Prince, 1977). In tone languages, the metrical prominence is related to the word-level
tonal patterns in the prosodic unit (Guo, 2020; Guo & Chen, 2022; Wen et al., 2023).
The metrical prominence of Chinese dialects can be generally classified into the left-
dominant metrical structure and the right-dominant metrical structure (Guo & Chen,
2022; Huang & Do, 2021; Yue-Hashimoto, 1987; Zhang, 2007). Previous explorations
concerning the acoustic realization of metrical prominence mainly focus on phonetic
cues including duration, intensity, and pitch realization (Guo & Chen, 2022; Hayes,
1985; Liang & Shi, 2010; Wen et al., 2023; Zhang, 2007). Prior research has yet to
reach a consensus regarding the key acoustic cues for the realization of metrical
prominence in tone languages, and few studies have quantitatively investigated the
acoustic realization of metrical prominence from a cross-language perspective. The
current study addresses such an issue and aims to identify the effective acoustic cues
for cross-language analysis based on the realization of metrical prominence, in the case
of three metrically left-dominant dialects (Chengdu Mandarin, Chongqing Mandarin,
and Suzhou Wu) and three metrically right-dominant dialects (Kunming Mandarin,
Tianjin Mandarin, and Xiamen Min). In addition, to deeply investigate the pitch
realization for metrical prominence, the current study proposes a novel acoustic feature,
cumulative pitch dynamics, to quantitatively measure the overall dynamics of the pitch
change.

A total of 48 middle-aged participants were recruited for production experiments,
including eight native speakers of Chengdu Mandarin, Chongqing Mandarin, Suzhou
Wu, Kunming Mandarin, Tianjin Mandarin, and Xiamen Min, respectively. The
materials of tone production experiments are disyllabic prosodic words in the selected
dialects. The current study includes both within-dialect analysis and cross-dialect
analysis. The within-dialect analysis is to find out the dominant acoustic cues for
realizing metrical prominence in metrically left- and right-dominant dialects,
respectively. The cross-dialect analysis, with the machine learning algorithm eXtreme
Gradient Boosting (XGBoost) (Chen & Guestrin, 2016), is to find out robust acoustic
cues for the binary classification of the metrical structures across tone languages.

Findings include: (1) The within-dialect analysis reports the key acoustic cues for
realizing metrically strong units in dialects with left- and right-prominence: duration,
pitch height, and pitch slope for both left- and right-prominence, and intensity, pitch
range, and cumulative pitch dynamics for right-dominant one; (2) The cumulative pitch
dynamics proposed by the current study captures the key difference in pitch realization
between the left- and right-prominent structure. The metrically right-prominent
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structure relies on the overall pitch dynamics, whereas the left-prominent one does not;
(3) The cross-dialect analysis conducts a classification of metrically left- and right-
dominant tone languages based on all these six acoustic features. The XGBoost model
shows a promising performance in classifying and predicting metrically left- and right-
dominant tone languages, with an accuracy of 86.06%. Duration serves as the most
important acoustic feature for the model to distinguish between metrically left- and
right-prominent structures, followed by cumulative pitch dynamics.

The current study identifies the key acoustic cues effective for both within- and
cross-language analyses of metrical prominence. Such cues facilitate a cross-language
measurement of acoustic correlates of metrical prominence, enhancing the
classification and identification of tone languages.

Key terms: Metrical prominence, Acoustic realization, Chinese dialects,
XGBoost, Cumulative pitch dynamics
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Influence of L1 Phonemic Merger on the Ability to
Distinguish Similar L2 Phonemes: Empirical Evidence from
L1 Chinese /n/-/l/ and L2 Japanese /n/-/r/

[ 4 PU2e b EE K% putaoxiang20@gmail.com,
ZER PHLIMNEE RS liyanxiao94@163.com,

TSR PH2e A ETE RS 1004028523@qq.com,
SKRIRE* PH 22 HMEVEK2E yizhang0903 @xisu.edu.cn

When hearing the Chinese word “Xiao*!* Liu*> (Mr. Liu)”, many people from southern
China may wonder whether it is "Xiao Liu" or “Xiao Niu*> (Mr. Niu)”. This is due to
the phonemic merger between /n/ and /lI/ in some dialects of southern China. The
phonemic merger occurs in many languages or dialects when two phonemes become
indistinguishable or replaced by a single phoneme. Previous studies mainly focused on
the characteristics of the merger in one language. However, the relationship between
the merger in L1 (e.g., Chinese /n/-/1/) and difficulty in discriminating phonemes in L2
(e.g., Japanese /n/-/t/), and the factors that influence the strength of this association,
remain unclear. We designed an auditory perception task on 40 Chinese JFL (Chinese
learning Japanese as a foreign language) learners divided into “L1 phonemic merger
group” and “L1 phonemic non-merger group” to test the transfer from L1 phonemic
merger to difficulty in distinguishing similar L2 phonemes, and to test phonetic context
(monosyllable, fast carrier sentence and slow carrier sentence) and subsequent vowel
type (/a/ and /i/) as modulators on this transfer effect. Results of ANOVAs showed
significantly poorer discrimination (d") and longer reaction time (RT) when phonemes
were presented in L2 than in L1, and demonstrated the expected transfer of the L1
Chinese /n/-/I/ merger to problems in L2 Japanese /n/-/r/ discrimination. Phonetic
context significantly affected perceptual distinction in L2: discrimination was better
and RT was shorter when listening to phonemes presented in isolation than in carrier
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sentences. We speculate that together, these results are due to the acoustic similarity of
L1 /l/ and L2 /1/, and to the cognitive load required to process faster sentences. By
contrast, there was no effect of subsequent vowel type: performance was similar for
phonemes followed by /a/ and /i/, which is inconsistent with the results of a past study
since the sonority scale of /a/ is higher than that of /i/, the reason why an opposite result
occurred in our study perhaps because the students’ relatively low proficiency in
Japanese precluded the use of sonority difference as a cue for distinguishing L2
phonemes. Our results provide quantitative evidence of the influence factor of L1
phonemic merger and poorer L2 similar phoneme distinction, and the results have
potential applied value for improving foreign language learners’ ability to distinguish
phonemes in L2.

Keywords: phonemic merger, phoneme discrimination, L1 transfer, phonetic context,
vowel type, speech rate

(CIEL-15 R E/R 95 P705 R N: HIATF)

“GE 2 S EZHE

WM R
RPN 2 N SRR, 934242192@qq.com hdteng1999@163.com

TR T RORFT RN, AR R DUE T E TR R AR ZE L SRR X
PAZESR g (HARDUE 7 5 KIA L) w42 il 7 S MR RIS, RIS &
W (B PEEE. 2T BiE. 208 PR EBOVIRRR R
TR MG AR 22 L SRR X B 1 BRI RN 184, HAb D5 5 o th
2L w5 U G

LT PUE S ROARL, <R ek AR AT DM i AL, B T R

gt 2

@ © -~

gy Doz 2y g
@

AN
B2
B 1“4 IR R

181


mailto:hdteng1999@163.com

St T A 5 S BRRIT T 2 18 SO L

Hrp, SREOW A TTM ORI, Tt RNLAEY RREY . dEQRZE
SEh A AU SRR, < SRACSE M ARCIT, 72 R — S Vamk A T R P IX R 1 22
SRS, A MTRHER AR, B0 2. RECRAEM BRI 5<%
ROFME AL S RE@RATIEA F Y . EREOZ 15 R S Bt
RAE TS ERORAME” A I EORA ER &R, IR,
BFE TGS, ATEIFAN[HRE], BI“RESF”, EEIFAMERE] R . &2m
K, WAL SCBAR PR 473 i85 e rh L A

IS XIFERREIS, aT NS CF IR B~ &
TR A T B IR T R S SO, <A
2 BRI SCEART, M2 SRRV, <Pae BN, BN IR
AR A AR TR B MR TR A ZE L SRR A U A3, A X
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On the Loss of Light NP Shift in the History of English

Chigchi Bai (Fi#% 1)
School of Foreign Languages, IMUFE (N 5% 1 W 28 K 52 70 EE 22 Fe)
chigchi.hohhot@qq.com
Mingzhe Jin (£ ¥7)
School of Foreign Languages and Literatures, SMU (7 Fg [ K 2240 E 1B 5 222
F)

mingzhe.jin@outlook.com

In Present-day English, Light NP Shift, in which light object NPs , in contrast to heavy
object NPs, as in (1b) and (2b), move rightward over a prepositional phrase, is not
available. Light NPs are preferred in the position immediately following the verb, as
shown in (1¢) and (2c¢). This is contrasted with Heavy NP Shift as in (1a) and (2a).

(1)a. John sent to his mother the money you had wanted him to give to us.
b. *John sent to his mother money.
c. John sent money to his mother. (McCawley 1988: 511)
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(2) a. He threw into the wastebasket the letter which he had not decoded.

b. *He threw into the wastebasket the letter.

c. He threw the letter into the wastebasket. (Ross 1986: 34)
(3) a. Bill sang with friends a song that was written by a famous guitar player
from Texas.

b. * Bill sang with friends a song.

c. Bill sang a song with friends. (Yamashita and Chang 2001: B46)

However, this paper shows that Light NP Shift was available in the history of English
until the 18th century, with its frequency being higher than 1%, which I take to be the
threshold of grammaticality, following Pintzuk (1999). After EModE, the frequency
becomes lower than the threshold, which would indicate that LNPS is no longer
grammatical, based on empirical data from Helsinki parsed corpora of historical
English.

(3) a. he brouzt wip him peple,
he brought with him people
‘He brought people with him> (CMBRUT?3,88.2667: M3)
b. hys Grace takyng with my herty good wyl the resydue.
(WOLSEY-E1-P1,1.2,9.40: E1)
c. ... not to call in to your Assistance any Confident. (STEVENS-1745,25.215: L1)

From the perspective of generative syntax, this article puts forward the following
proposals as to how LNPS was lost. First, the loss of LNPS in the history of English
was a result of the competition between the underlying principles of NP shift, namely
Given Before New Principle (Wasow 2002: 03), which entails an information structure
effect, and The Principle of End Weight (Gundel 1998: 229), which serves as a means
to facilitate the phonological parsing of the sentence, with the former becoming
dependent on the latter. Second, in terms of economy of derivation involved in language
acquisition, LNPS, which involves two steps of movement, became less preferred over
time, compared to Heavy NP Shift, which involves only one step of movement, and
eventually disappeared.

(CIEL-15 #EiREBxR 5 P707 BmAN: &WE)
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FOE SURAHE W TTVEAT F2 TR L BT AN T 2046 1) 77 (Kulkarni
et al 2015). T HURAIEAE — EREE AT A BRIA] AL SRR 25 — 2o i
(B EVFZEIATESAE R, BI LA (Rl SUL 8 A AN I B BUR AR AR, (HR
SRR o Fe T PE 7 5 B A B PE AR RIS s i s m, X a5
AU, TeIFONREEE 5 AR . N 7RI AR SCARAE, FRATT 7 2 AR i
IR BT e R R IR R - B S P B A R (Harris 1951) W4
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Exploring Language Acquisition: A Comparative Analysis

of Human and GPT-2 Mastery of Brocanto2

Peng Yanyi
The Chinese University of Hong Kong

Research into the neural mechanisms of language processing and how they might be
mirrored in large language models (LLMs) has uncovered some compelling evidence
(Karamolegkou et al., 2023; Zhou et al., 2024). Moreover, recent studies have revealed
parallels in how LLMs handle linguistic features like word surprisal and syntactic
parsing, as observed in neural imaging studies that link model computations with
human brain responses. Subsequently, researchers have further substantiated the
existence of a potential shared computational framework between humans and
machines for language comprehension(Goldstein et al., 2022; Schrimpf et al., 2021) .

However, while much attention has been given to natural language learning, the study
of artificial languages has been somewhat overlooked in comparison. Our study seeks
to bridge this gap by comparing the learning processes of human participants and a
customized GPT-2 model trained on the artificial language Brocanto2. Artificial
languages have served as valuable tools in cognitive research for decades, enabling
researchers to manipulate and control linguistic variables to elucidate the mechanisms
underlying language acquisition (Folia et al., 2010; Reber, 1967; Weiss, 2020). For the
present study, we choose language Brocanto2, designed with a structure that mirrors
the complexities of natural languages(Brill & Morganshort, 2012). It allows for the
generation, articulation, and comprehension of novel sentences within a meaningful
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framework. Brocanto2 comprises a concise yet comprehensive lexicon that includes
four nouns (pleck, neep, blom, vode), two adjectives (troise/o, neime/o), one article
(li/u), four verbs (klin, nim, yab, praz), and two adverbs (noyka, zayma), amounting to
a total of 13 lexical elements.

Our research methodology involves several key steps. Firstly, we train a customized
version of the GPT-2 model (GPMi) on Brocanto2 and assess its proficiency by
comparing its performance with that of human learners. We designed four experiments:
Incremental Grammatical Judgment Experiment, Word-Prediction Experiment, another
Word-Prediction Experiment, and Continuation Writing Experiment. These
experiments aim to provide insights into the similarities and differences in language
learning between humans and artificial intelligence systems. Secondly, we endeavor to
uncover the shared computational principles underlying the processing of artificial
language in both humans and GPT-2 models. By focusing on Brocanto2, we aim to
identify the cognitive strategies employed by both entities in acquiring and processing
this artificial language. Finally, we intend to contrast these shared principles with those
involved in natural language processing, highlighting the divergences and
convergences in the cognitive and computational mechanisms employed in learning
artificial and natural languages. By comparing how a GPT-2 model learns an artificial
language with human learning, we seek to uncover fundamental learning strategies and
computational principles. These insights may enhance deep learning models (DLMs)
for language processing and deepen our understanding of human cognition.
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A Unified Treatment of the Scalar and Non-scalar Use of
Mandarin Additive Particle ye ‘also’

Tongjie WU, Dingfan LIN
Beijing Normal University
202221090014@mail.bnu.edu.cn
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This paper provides a unified treatment of the scalar and non-scalar use of the
Mandarin additive particle ye ‘also’ syntactically and semantically. We begin by
presenting empirical data about additive and scalar ye: (i) the focus-sensitive property
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and the basic additive meaning; (ii) movements in ye sentences; and (iii)
presuppositions of ye sentences. Then, following Quek & Hirsch (2017) and Sun (2021),
we propose a new version of the bipartite structure without the [EPP] feature to
represent the syntactic construction of ye sentences. Specifically, ye is an AdvFoc head
which is adjoined somewhere to the syntactic spine, and the distinction between
additive and scalar readings comes from the fact that the focus-selecting head Q (see
Cable 2010) carries different uninterpretable features, [uF: ALSO] for the additive
reading and [uF: EVEN] for the scalar reading. The scalar Q can also be phonologically
realized as lian ‘even’ in Mandarin. In the whole scenario (1), there is only one syntactic
position for additive and scalar ye, and thus we argue against the two-position proposal
mainly proposed by Hole (2017) and Yang (2019). Semantically, ye triggers different
kinds of presupposition, which can be formally described in a higher-order unification
framework (2) following Winterstein (2009). The scalar reading is derived by
combining the semantic contributions of ye and the extremity-introducing marker lian.
This treatment solves the puzzle of obligatoriness of scalar ye in a non-Gricean way.

(1) The syntax of ye:
[FocrFOCfiF 1 [vp Y& [vp ... [op Qurawsoeveny [FPIr 1 1 1 1]

(2) The semantics of ye:

Additive ye serves as an operator with two arguments: its host S and its
associated focus F, and the meaning of an utterance U in the form ye (F, S) is a
combination of the following: (i) Shared (F) = S; (ii) Context (C); (iii) Shared (A) = C;
and (iv) A=F.
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Acquisition of Cantonese Sentence-Final Particles by
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In the field of bilingual language acquisition, it remains debatable whether the
bilinguals’ acquisition of each language is comparable to the monolinguals’ acquisition
of the corresponding language. This study explored this issue with a focus on the
production of Cantonese sentence-final particles (SFPs) by Cantonese-English
bilingual children and Cantonese monolingual children. As a unique feature of
Cantonese, SFPs serve various pragmatic functions, such as indication of type of speech
act and expression of attitudes and feelings (Luke, 1990).

This study adopted a corpus-based approach and used longitudinal data to test the
acquisition sequence of bilingual and monolingual children. Two bilingual children and
two monolingual children were selected from the Child Language Data Exchange
System (CHILDES; MacWhinney, 2000). The bilingual data and monolingual data
were collected from the CHILDES Cantonese-English Yip/Matthews Corpus (Yip &
Matthews, 2007) and the Cantonese Lee/Wong/Leung Corpus (Lee et al., 1996),
respectively, and the data covered the period from two years and four months (2;04) to
three years old (3;00). The extracted Cantonese SFPs were coded according to their
functions: “Questions”, “Assertions”, “Imperative and persuasive”, “Epistemic”,
“Exclamation”, and “Others”. To facilitate the analysis and to determine the
development trend, the data were divided into three stages. Number of occurrence of
SFPs, number of occurrence of forms and functions, and erroneous and unusual SFP
forms were counted and compared between the two speaker groups.

It has been shown that the occurrence of SFPs was higher in the monolingual
children’s production. Also, the SFP forms used by monolingual children were more
abundant than those of bilingual children. Another observation is that the SFPs of the
“Question” function appeared frequently in the period of investigation. According to
the results, the relationship between family language environment and SFP acquisition
was not conducive for children to acquire Cantonese SFPs from 2;04 to 3;00; rather,
there seemed to be a language bias that delayed the development of Cantonese SFPs.

Compared with the bilingual children, the monolingual children uttered more SFPs
in their spontaneous speech, which may be explained by the more uniform linguistic
input they had been exposed to. However, both groups demonstrated similar patterns in
their acquisition of SFPs. For example, for both groups, “aa3” is the earliest acquired
SFP, and “Assertion” is the earliest acquired function. In addition, both groups started
to produce “Questions” at 2;07.

(CIEL-15 ¥R JE7R 45 PO13 o N: fEHER)

201



St T A 5 S BRRIT T 2 18 SO L

PUET S VUE Biric/NAaw 5

BRI D g 12
1. dbsImya KA abe, dbat 100875;
2. 2P E SR 5 TaaT A0y, ks 100875

HEAE: 202221080022@mail.bnu.edu.cn (EZiFiH)
zhoushihong@bnu.edu.cn (A +%)

“I (shared knowledge) “fFAE TAEA— A NS4 BEN T, FEALHEDT 52304k
FIRMIAR B R AW = AR AR M, FFIRZIFZ W E LS 2] (joint activities) &
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HARH 2 FER—/NEniRAEHE (epistemic communities) WHE, 21555 &1
ERUE S 2 I AR SRR AT L R (Sidell, 2011), BIAHSGAS BHA 2
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Ui, BRITWRR 2 B 1 UE T R T 1R N AFAE < ROZ RN TE R B ik GG,
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ACE B SCHL IR I 71, 456 D08 B 1A 5 BIAH ST 5 R, ST
PAEBE IR & PR BUS BARic /Mg T B0 . gBsumwt st e 2,
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SR, AN B S DGR B R I A UE BhR 0 I AR I R AT B 5
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The Influence of the Hypothetical Context and Epistemic
Modality on Inference Processing in Sentence
Comprehension

Aini He Jianshe Wu
Beijing International Studies University

Hypothetical thinking and the use of a linguistic-symbolic system to communicate
experiences that depart from the here and now have been recognized as the most
important manifestations of human intelligence. According to Construal Level Theory,
compared with factual events, hypothetical events are psychologically distal due to a
lack of embodied experiences. In terms of hypothetical inferences, Hypothetical
Inferential Theory claims that hypothetical inference-making involves an analytic and
effortful process of pragmatic reasoning, which requires more world knowledge and
consumes more attentional resources. On the other hand, previous research has found
epistemic modality modulates inference processing within different contextual
constraints. However, the interaction between epistemic modality and a hypothetical
context in inference processing has not received any attention from language-
processing research. With this background, this paper aims to shed preliminary light on
the neurocognitive mechanisms of inference processing in a factual and a hypothetical
context and of epistemic modulation in inference processing in factual and hypothetical
contexts, by combining the behavioral and ERP experiments.

To manipulate factuality of the context and certainty of epistemic modality (EM),
sentence type (Chinese causal sentence: factual context vs. Chinese hypothetical
conditional: hypothetical context) and adverb type (“jiangyao”: high certainty of EM
vs. “jianghui”: low certainty of EM) were selected as independent variables, forming a
2x2 design. In the behavioral experiment, the reaction times of sentences under the high
EM certainty condition have been shown to be significantly longer than those under the
low EM certainty condition. In the ERP experiment, (1) compared with hypothetical
conditionals, causal sentences have been found to elicit larger N400 responses, while
hypothetical conditionals have been found to elicit larger P600 responses than causal
sentences, but both of the two effects were significant only under the condition of low
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certainty of EM. (2) Under the low EM certainty condition, hypothetical conditionals
evoked an extra emotional P600 with a frontal-central distribution. These findings
indicate that (1) in sentence processing, factual, causal inference is associated with early
semantic integration while hypothetical inference is associated with a later stage of
syntactic integration and reanalysis, related to pragmatic processing. (2) Epistemic
Modality with varying certainties modulates the probability of the inferred consequent
as well as the amount of emotional resources in inference processing. In general, this
study supports Construal Level Theory and Hypothetical Inferential Theory.

Keywords: Hypothetical context; Epistemic modality; Inference; ERPs
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Sequence makes a difference? Effects of Differential
Blended Instructions on English Word Stress Perception

by Chinese Teenager Learners

JE GG WE K vijiezhou24@email.com
FERRSE IE K% viwentang@hnu.edu.cn
hnsgE FHHEFE T K% jiagiang.zhu@polyu.edu.hk

Previous studies highlighted the challenges faced by non-native learners in
acquiring native-like word stress of English. If an L2 learner failed to perceive speech
accurately, it was likely to worsen his/her L2 comprehensibility and intelligibility. This
study delved into the impact of two blended instructions with differential sequences
(explicit and then implicit instruction, EI; implicit and then explicit instruction, IE) on
English word stress perception by Chinese teenager learners of English, aiming to
identify the possibly better blended instruction sequence. It also explored whether there
is potential correlation between the instructional effects and memory systems.

The present study develops three related research questions: 1) What are the
differences of instruction effects of EI and IE on the perception of English word stress?
2) What are the differences of persistence (retention) effects of EI and IE on the
perception of English word stress? 3) What are the reasons of the possibly varying
effects of EI and IE in this learning process? A longitudinal experiment, lasting around
5 weeks in total, was designed to seek the answers, with pre- and post-tests separated
by the training/instruction phase. The test materials consisted of 15 English noun-verb
word pairs in which 10 pairs served as the trained items and 5 pairs were the untrained
items.

Eighty Chinese high school students were recruited as participants, with forty
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receiving EI and an equal number receiving IE. All participants showed no significant
differences in age, the cumulative years of learning English, vocabulary size, and L2
proficiency. Their perceptual accuracy and reaction time were measured and analyzed
using the mixed-effects models across the pre-test and the immediate and delayed post-
tests. The multiple regression models were conducted to examine the relationship
between teenager learners’ perceptual performance and their declarative/procedural
memory capacities.

Results showed that there were significant improvements in word stress perception
through blended instruction, with the group of IE displaying better persistence effects.
Besides, word stress perception improvements by EI were positively correlated with
declarative memory, while perceptual improvements by IE exhibited a positive
correlation with procedural memory. This study exhibited that the sequence of blended
instruction led to differential learning and generalization effects, and suggested that IE
could be more suitable for the improvements of word stress perception by Chinese
teenager learners. Our findings lent support to the effectiveness of blended instruction,
and provided the empirical evidence for the prediction of Declarative/Procedural Model
on non-native language learning. Both pedagogical implications for typical and atypical
populations were discussed.

Keywords: blended instruction; English word stress; perception; teenagers;
development
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The Effects of Explicit and Implicit Instruction on English
Diphthongs Acquisition by Chinese Junior-high School

Students

AR WIF K2 lindesy@hnu.edu.cn
PR iR K2 yiwentang@hnu.edu.cn
ghaEH IR K% yxr17891010829@163.com

The accurate recognition and production of different vowels are crucial for
acquiring authentic English pronunciation. Due to typological differences in languages,
English diphthongs have long been a challenge for Chinese English learners. In recent
years, explicit and implicit instruction have become hot topics in foreign language
education research, with studies primarily focusing on teaching grammar, writing,
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reading, and the like. There has been little exploration, however, of the effects of
explicit and implicit instruction on phonetic acquisition, particularly in segmental
features. Numerous studies have found that Chinese learners encounter significant
difficulties in the pronunciation of English vowels, especially diphthongs. This article,
based on the Speech Learning Model and the Declarative/Procedural Model,
investigates the impact of explicit and implicit instruction on the acquisition of English
diphthongs among Chinese junior high school students. The study aims to address three
research questions:

(1) What effects do EI and II have on English diphthong production by Chinese
junior-high school students ?

(2) Do Chinese junior-high school students generalize the phonetic cues of the
trained English diphthongs to non-trained ones of the same category ?

(3) What are the underlying reasons for the effects of explicit and implicit
instruction?

The present study selected two naturally occurring classes at the first-grade level
in a junior high school in Panzhou City, Guizhou Province, China, with similar
language proficiency. These classes were randomly assigned, with one being designated
as the explicit instruction group and the other as the implicit instruction group. The
experiment spanned eight weeks: in the first week, a survey questionnaire was
administered to identify 30 participants from each class for statistical analysis; in the
second week, declarative and procedural memory tasks were conducted; the speech
production pretest was administered in the third week; from the fourth to the seventh
week, three instructional interventions were conducted each week; the production
posttest was administered in the eighth week.

This study employed Praat to extract relevant phonetic parameters from pretest
and posttest recordings, including the total duration and transitional duration of
diphthong pronunciations, the average intensity of the onset and offset phrases, the
mean values of F1 and F2 in the onset phrase, and the mean values of F1 and F2 in the
offset phrase. Statistical analysis was conducted using RStudio 4.3.2, which derived
three target parameters: transitional duration ratio, intensity ratio, and mean values of
F1 and F2 in the onset and offset phrase. Subsequently, descriptive statistical analysis,
linear mixed-effects models, and multiple linear regression analysis were performed.
Visual presentations were created using RStudio 4.3.2 and Origin 2021. Through data
analysis and graphical observation, the following conclusions were drawn:

1) Explicit instruction and implicit instruction effectively enhance students’
diphthong pronunciation. Explicit instruction outperforms implicit instruction in
improving the transitional duration ratio and the intensity ratio. Conversely, implicit
instruction is superior to explicit instruction in improving the mean values of F1 and F2
in onset and offset segments of diphthong pronunciation.
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2) Both explicit and implicit instruction have generalization effects on improving
transitional duration ratio and formants, with explicit instruction having a superior
generalization effect. Explicit instruction also has a generalization effect on improving
intensity patterns, which is not observed in implicit instruction.

3) The effectiveness of explicit instruction relies mainly on students’ declarative
memory, while the effectiveness of implicit instruction relies on students’ procedural
memory.

Based on these findings, this paper amalgamates theoretical and practical
foundations to provide a comprehensive range of pedagogical implications for English
classroom instruction in China. Moreover, it specifically addresses the needs of Chinese
junior high school English teachers by offering theoretical and practical bases for
effective phonetic instruction.

Key Words: Explicit instruction; implicit instruction; junior-high school students;
English diphthongs; Declarative/Procedural memory
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Positive Discourse Analysis from the Perspective of Attitude

System in Appraisal Theory A Case Study of CGTN

News Reports on the China-Central Asia Summit
H TP E RS K R ER B TE 2
——bL CGTN i« [ -Hp T 062 135 R i 18 9 51

g
iRl

Taking the attitude subsystem of Appraisal Theory as the theoretical framework and
combining positive discourse analysis, this study built a corpus of CGTN news reports
on the China-Central Asia Summit and employed tools such as WordSmith 8.0 and
UAM Corpus Tool 6.2 to explore the distribution of attitude resources and the
significance of discourse in the news reports on the China-Central Asia Summit. The
findings revealed that CGTN news reports on the China-Central Asia Summit
predominantly made use of positive expressions, with the highest proportion of
appreciation resources in the attitude system, which manifested the substantial value
and social significance of the first China-Central Asia Summit and is conducive to
constructing a positive discourse system for international communication.

Keywords: Appraisal Theory; Attitude; China-Central Asia Summit; Positive
Discourse Analysis
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A PRAAT-based Experimental Study on English Sentence-
Final Intonation Used by China’s English Learners: a case
study on the English Learners of Shizuishan dialect speakers

of Ningxia

PAURRIE
AT K2

Intonation is vital to Chinese English learners (CEL) due to significant differences
between Chinese and English phonological systems since Chinese is a tonal language
whereas English is an intonational language. Thus, CEL have to struggle to fully
comprehend and accurately imitate English intonation like native English speakers
(NES) , particularly sentence-final intonation. However, previous studies on sentence-
final intonation among CEL with a tonal language background were quite scarce which
highlighted the significance of this study. This study anticipates uncovering
homogeneity and heterogeneity in sentence-final intonation between CEL and NES
through in-depth acoustic analysis.

To achieve the above goal, a production experiment was conducted via Praat. Two
groups of subjects, NES and CEL from Ningxia Shizuishan, were selected. And the data
was analyzed in Excel and analysis plots were drafted by using Origin.

The results indicated that NES exhibited broader pitch ranges and higher intensity
across all sentence types compared to CEL. This means that NES showed more
dynamic intonation patterns than CEL. More specifically, in declarative sentences, NES
showed more pitch variations and higher intensity. In contrast, CEL displayed narrower
pitch ranges and lower intensity. In exclamatory sentences, male CEL, whose pitch
range was almost equal to NES’s, may likely adopt relatively more emotional flows or
relatively more dramatic expression. Female pitch changes were minimal, both when
compared with the same CEL learners and when compared with NES females of the
same gender group. In imperative sentences, NES demonstrated more richness and
diversity in pitch variation and intensity levels in imperative, while CEL exhibited
similar patterns but with less overall variation, reflecting a more restrained vocal
delivery. Interrogative sentences revealed higher pitches for both groups than any other
sentence types, with CEL showing larger variations, especially in choice and tag
questions, while NES demonstrated more stable pitch patterns. This shows CEL’s
awareness of the distinction between interrogative and declarative sentences,
suggesting that interrogative sentences inherently require higher pitch levels. Moreover,
gender differences are notable, with male NES having wider pitch ranges and female
NES showing greater intensity variations. Additionally, female CEL showed the least

220



St T A 5 S BRRIT T 2 18 SO L

variation in their utterances, regardless of whether compared with other CEL learners
or NES females.

These findings highlight the need for targeted intonation training for CEL to improve
their speech prosody. The study may help English learners gain a clearer understanding
of the characteristics of English intonation patterns, contributing to the promotion of
communication across different languages and cultures.

KEYWORDS: Tone, Intonation, Sentence-final Intonation, CEL, NES
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