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Appendices

AL, Summary of mixed effects models for 0 contours of each tone in the first or second syllable.

T1 in first syllable

Fixed effects Df o2 p
Linear and Quadratic terms 2 1336 <.01
Tonal Context 3 46.74 <.001
Cognive Load 1 422 <.05
Participant Group 2 102 ns
Linear and Quadratic terms : Tonal Context 6 2152 <01
Linear and Quadratic terms : Cognitive Load 2 048 n.s.
Linear and Quadratic terms : Participant Group 4 775 ns
Tonal Context : Cognitive Load 3 165.62 <.001
Tonal Context : Participant Group 6 842 s
Cognive Load : Participant Group 2 010 ns.
Linear and Quadratic terms : Tonal Context : Cognitive Load 6 341 n.s.
Linear and Quadratic terms : Tonal Context : Participant Group 12 814 ns.
Linear and Quadratic terms : Cognitive Load : Participant Group 4 470 ns.
Tonal Context : Cognitive Load : Participant Group 6 101.19 <.001
Linear and Quadratic terms : Tonal Context : Cognitive Load :

Participant Group 12 10.53 n.s.
Repetition 3 750  ns.
Repetition: Linear and Quadratic Terms 6 611 fn.s.
T2 in first syllable
Fixed effects Df 2 p
Linear and Quadratic terms 2 8141 <.001
Tonal Context 33229 <.001
Cognive Load 1 5.80 <.05
Participant Group 2 3247 <.001
Linear and Quadratic terms : Tonal Context 6 7126 <.001
Linear and Quadratic terms : Cognitive Load 2 15.04 <.001
Linear and Quadratic terms : Participant Group 4 342  ns.
Tonal Context : Cognitive Load 3 2919 <.001
Tonal Context : Participant Group 6 1379 <.05
Cognive Load : Participant Group 2 139 ns
Linear and Quadratic terms : Tonal Context : Cognitive Load 6 810 ns.
Linear and Quadratic terms : Tonal Context : Participant Group 12 2717 <.01
Linear and Quadratic terms : Cognitive Load : Participant Group 4 302 s
Tonal Context : Cognitive Load : Participant Group 6 112.03 <.001
Linear and Quadratic terms : Tonal Context : Cognitive Load :

Participant Group 12 16.07 n.s.
Repetition 3 42.08 <.001
Repetition: Linear and Quadratic Terms 6 704 ns.
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T3 in first syllable

Fixed effects Df 2 p
Linear and Quadratic terms 2 5999 <.001
Tonal Context 3 3326 <.001
Cognive Load 1 249 <.05
Participant Group 2 1064 <01
Linear and Quadratic terms : Tonal Context 6 86.96 <.001
Linear and Quadratic terms : Cognitive Load 2 528 <05
Linear and Quadratic terms : Participant Group 4 2492 <.001
Tonal Context : Cognitive Load 3 31.39 <.001
Tonal Context : Participant Group 6 609 ns.
Cognive Load : Participant Group 2 024 n.s.
Linear and Quadratic terms : Tonal Context : Cognitive Load 6 614 ns.
Linear and Quadratic terms : Tonal Context : Participant Group 12 21.52  <.05
Linear and Quadratic terms : Cognitive Load : Participant Group 4 612 ns.
Tonal Context : Cognitive Load : Patticipant Group 6 41.39 <.001
Linear and Quadratic terms : Tonal Context : Cognitive Load :

Participant Group 12 32.82 <.001
Repetition 3 4.07 n.s.
Repetition: Linear and Quadratic Terms 6 1170  ns.
T4 in first syllable
Fixed effects Df ¢ P
Linear and Quadratic terms 2 9196 <.001
Tonal Context 3 21.07 <.001
Cognive Load 1 480 <.05
Participant Group 2 015 n.s.
Linear and Quadratic terms : Tonal Context 6 066.72 <.001
Linear and Quadratic terms : Cognitive Load 2 1241 <01
Linear and Quadratic terms : Participant Group 4 1625 <.01
Tonal Context : Cognitive Load 3 55.66 <.001
Tonal Context : Participant Group 6 7.44 n.s.
Cognive Load : Participant Group 2 423 n.s.
Linear and Quadratic terms : Tonal Context : Cognitive Load 6 3487 <.001
Linear and Quadratic terms : Tonal Context : Participant Group 12 2410 <.05
Linear and Quadratic terms : Cognitive Load : Participant Group 4 1.17 n.s.
Tonal Context : Cognitive Load : Participant Group 6 3811 <.001
Linear and Quadratic terms : Tonal Context : Cognitive Load :

Participant Group 12 68.71 <.001
Repetition 3 2729 <.001
Repetition: Linear and Quadratic Terms 6 5224 <.001
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T1 in second syllable
Fixed effects Df 2 p
Linear and Quadratic terms 2 3416 <.001
Tonal Context 3 21.89 <.001
Cognive Load 1 3.73 n.s.
Participant Group 2 1.92 n.s.
Linear and Quadratic terms : Tonal Context 6 90.10 <.001
Linear and Quadratic terms : Cognitive Load 2 0064 ns
Linear and Quadratic terms : Participant Group 4 1286 <.05
Tonal Context : Cognitive Load 3 8251 <.001
Tonal Context : Participant Group 6 1395 <.05
Cognive Load : Participant Group 2 004 s
Linear and Quadratic terms : Tonal Context : Cognitive Load 6 6.80 n.s.
Linear and Quadratic terms : Tonal Context : Participant Group 12 36.93 <.001
Linear and Quadratic terms : Cognitive Load : Participant Group 4 110 ns.
Tonal Context : Cognitive Load : Participant Group 6 160.43 <.001
Linear and Quadratic terms : Tonal Context : Cognitive Load :

Participant Group 12 1944  ns.
Repetition 3 7874 <.001
Repetition: Linear and Quadratic Terms 6 3.33 n.s.
T2 in second syllable
Fixed effects Df ¢ P
Linear and Quadratic terms 2 91.24 <.001
Tonal Context 3 3316 <.001
Cognive Load 1 019 ns.
Participant Group 2 16.55 <.001
Linear and Quadratic terms : Tonal Context 6 89.80 <.001
Linear and Quadratic terms : Cognitive Load 2 707 <.05
Linear and Quadratic terms : Participant Group 4 1221 n.s.
Tonal Context : Cognitive Load 3 8329 <.001
Tonal Context : Participant Group 6 1148 n.s.
Cognive Load : Participant Group 2 459 n.s.
Linear and Quadratic terms : Tonal Context : Cognitive Load 6 1743 <.01
Linear and Quadratic terms : Tonal Context : Participant Group 12 15.03 <.01
Linear and Quadratic terms : Cognitive Load : Participant Group 4 060 ns.
Tonal Context : Cognitive Load : Participant Group 6 47.62 <.001
Linear and Quadratic terms : Tonal Context : Cognitive Load :

Participant Group 12 54.72 <.001
Repetition 3 616 n.s.
Repetition: Linear and Quadratic Terms 6 1638 <.05
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T3 in second syllable

Fixed effects Df p
Linear and Quadratic terms 2 56.16 <.001
Tonal Context 3 3326 <.001
Cognive Load 1 254 n.s.
Participant Group 2 15.08 <.001
Linear and Quadratic terms : Tonal Context 6 61.76 <.001
Linear and Quadratic terms : Cognitive Load 2 058 n.s.
Linear and Quadratic terms : Participant Group 4 28.02 <.001
Tonal Context : Cognitive Load 3 18.52 <.001
Tonal Context : Participant Group 6 18.02 <.01
Cognive Load : Participant Group 2 227 n.s.
Linear and Quadratic terms : Tonal Context : Cognitive Load 6 30.37 <.001
Linear and Quadratic terms : Tonal Context : Participant Group 12 1146 <.01
Linear and Quadratic terms : Cognitive Load : Participant Group 4 342 ns.
Tonal Context : Cognitive Load : Participant Group 6 20.79 <.001
Linear and Quadratic terms : Tonal Context : Cognitive Load :

Participant Group 12 37.02 <.001
Repetition 3 998 <.05
Repetition: Linear and Quadratic Terms 6 41.44 <.001
T4 in second syllable
Fixed effects Df y P
Linear and Quadratic terms 2 66.56 <.001
Tonal Context 3 21.35 <.001
Cognive Load 1 742 <01
Participant Group 2 251 n.s.
Linear and Quadratic terms : Tonal Context 6 82.75 <.001
Linear and Quadratic terms : Cognitive Load 2 502 ns.
Linear and Quadratic terms : Participant Group 4 8.64 <05
Tonal Context : Cognitive Load 3 11.69 <.01
Tonal Context : Participant Group 6 1275 <.05
Cognive Load : Participant Group 2 581 n.s.
Linear and Quadratic terms : Tonal Context : Cognitive Load 6 1937 <.01
Linear and Quadratic terms : Tonal Context : Participant Group 12 41.71 <.001
Linear and Quadratic terms : Cognitive Load : Participant Group 4 722 ns.
Tonal Context : Cognitive Load : Participant Group 6 35.71 <.001
Linear and Quadratic terms : Tonal Context : Cognitive Load :

Participant Group 12 64.63 <.001
Repetition 3 4235 <.001
Repetition: Linear and Quadratic Terms 6 1124 ns.
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A2. Summary of mixed effects models for duration of target tones in the first and second syllable.
Duration of the vowel in the first syllable
Fixed effects Df 2 p
Participant Group 2 18.39  <.001
Tone of 15tsyllable 3 31311 <.001
Tone of 27dsyllable 3 37.39  <.001
Cognitive Load 1 40.81 <.001
Participant Group : Tone of 1% syllable 6 24996 <.001
Participant Group : Tone of 22d syllable 6 27.05 <.001
Tone of 15tsyllable: Cognitive Load 3 3.77 n.s.
Tone of 2ndsyllable: Cognitive Load 3 2.79 n.s.
Participant Group : Tone of 15t syllable: Cognitive Load 8 31.97 <.001
Participant Group : Tone of 27 syllable: Cognitive Load 6 3.83 fn.s.
Repetition 3 0.59 n.s.
Duration of the vowel in the second syllable
Fixed effects Df ¥ p
Participant Group 2 16.30  <.001
Tone of 1stsyllable 3 815  <.05
Tone of 27dsyllable 3 2619.60 <.001
Cognitive Load 1 62.51 <.001
Participant Group : Tone of 1% syllable 6 11.60 fn.s.
Participant Group : Tone of 22d syllable 6 42395 <.001
Tone of 15t syllable: Cognitive Load 3 3.35 fn.s.
Tone of 2ndsyllable: Cognitive Load 3 2.88 fn.s.
Participant Group : Tone of 15 syllable: Cognitive Load 8 7.27 fn.s.
Participant Group : Tone of 2°dsyllable: Cognitive Load 6 5.91 fn.s.
Repetition 3 0.97 n.s.

A3. Pairs of non-words used in the ABX task.

kasu-tafu
difo-biso
guta-duka
podi-kobi
bapi-gati
tigu-pidu
fuko-supo
soba-foga
muba-nuda
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A4, Stimuli used in the lexcical decision task.

T1-T12 T2—-T1
Words Non-words Words Non-words
NiZ B ]
Jinglgail Yying2gail shiZjian1 *shil jiand
should time
7 pilil
ting1 shuol *ting2shnol Sfang2jiant *angljian
heard about room
& T
chulfal tohu2fal shi2fent *shilfend
set out very
w®IT JELL
canltingl *cantingl pa2shant *palshanl
restaurant mountain climbing
HR L\
chunl tian1 *echun2tian huang2gnal *buangl gnal
spring cucumber
P BHOE
shenglyinl *sheng2yinl yang2eonang1 *yangl gnangl
sound sunshine
K J%2
Jalyinl Yfa2yinl cheng2gongl *chengl gongl
pronunciation success
H Al Fill
chulzul *chu2zul Jang2zul *fangl zul
rent rent
SN Ytz
ginltiant *qin2tiand wei2xin] *weilxinl
autumn maintain
PE I i3
xilgual *xiZgnal fu2zhuang! *ulzhunangl

water mellon clothing
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T1-T3 T3—T1
Words Non-words Words Non-words
Bt &
yilshengl *yi3shengl yi3jingl *yiljingl
doctor already
SR 119F
Jinltianl *iin3tiand da3kail *dalkail
today open
ESI FHL
guanlxinl *guan3xinl shou3jil *shouljil
concern cell phone
i B
ghongl xin *zhong3xinl bing3gant *binglgan’
center cookie
A /M
xiangljiaol *xiang3jiaol xiao3tonl *xiaol tonl
banana thief
eull R
oul Zhout Fou3zhout shou3dul *shoul dul
Europe captital
[t e
xi1zhunang! *xi33hnangl bei3jingl *beiljingl
suit Beijing
AR T4+
dongl tian1 *dong3tianl da3hent *dalzhent
winter injection
S Rt
shenlgaol *shen3gaol gno3zhil *onol zhil
height juice
5 e
shulzhuol *shu3zhuol qu3xiaol *qulxiaol
desk cancel
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Words Non-words Words Non-words
Zn KK
cantjial *candjial dadjial *daljial
participate everyone
ks i
zaolgaol *Raodgaol shang4bant *shangl ban1
bad work
I Ut
xinglqil *wingdqil zaidshuol *2ailshuol
week what’s more
shalfal *shatfal dandgaol *danigaol
sofa cake
Hh ] 2 FF
Rhongljiant *Rhongdjianl kedtingl el ting]
middle living room
VKFE DI
bingl xiangl *bingdxiang] yadzhout *yal zhout
fridge Asia
i i
Jiaol tongl Yiaod tongl caiddant *cail danl
traffic menu
i) LA
xilfang! *ocidfang] diandchel *dian chel
west tram
A HA
gongljint *gongdjinl hudxiangl Fhulxiangl
kilogram mutual
K =
banljial *bandjial xindxil *ocin il
move information
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T2—T3 T3—T2
Words Non-words Words Non-words
% 9:|: /J\ ;D\
li2fail *li3kail xtao3xinl *iao2xinl
leave be careful
[ 5% AN
buiZjial *bui3jial nin3yuel *ninZynel
go home New York
L% KIE
zhiZjiel *zhi3jiel huo3chel *huo2chel
direct train
WER iz
guo2tianl *xuo3tianl hao3chil *hao2chil
yesterday delicious
LIPS iE3v]
liao2tian’ *iao3tianl bai3biant *hai2bianl
chat beach
(IEN 1L
gian2tiand *qian3tian] da3gongl *da2gongl
day before yesterday work
I 22 HAL
shi2chal *shi3chal er3jil *er2yil
jet lag earphone
Hrp [EES
qi2zhong! *qi3zhong you3gnanl *youZgnant
among related
T T%#
zhi2gongl *xhi3gongl da3chel *daZchel
staff take a taxi
tox SEpt]
gi2chel *qi3chel pudtongl *pultongl
cycling ordinary
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T2—T4 T4—-T2
Words Non-words Words Non-words
B K UN-H
ming2tianl “muingdtian] rend henl *ren2zhent
tomorrow serious
4505 =
Jie2lhunl *iiedhun' didsant *di2san'
get married third
i W4
nian2qingl *niandqingl xiandjinl *xcian2jinl
young cash
i K=}
ti2ga0l *tidgaol dadgel *da2gel
improve big brother
s (K7
dn2shul *dud shul chendshanl *chen2shant
reading shirt
N\ K
shi2bal *shidbal Indyind *u2yinl
eighteen sound recording
5514 2R
pang2biant *pangtbian xiadtian *ocia2tian]
next to summer
B o
li2hunt *lidhuni niandshul *nian2shul
divorce study
HE T
huangZjin1 *buangdjinl xiadchel *xzaZchel
gold get off
2P K¥)
nan2jing1 *nandjingl dadynel *da2ynel
Nanjing about
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Words Non-words Words Non-words
fi] . I
Jian3dan *jianddan Idshil *l3shil
simple lawyer
Bk "5
Jin3zhangl Mindzhangl g chel *qi3chel
nervous car
Z I {18953
lao3shil *lao4shil Jiandkangl *jian3kangl
teather health
/N UEEN
xiao3shuol *xiaodshuol changdgel *chang3gel
novel sing
G [k}
qi3feil *qidfeil miandbaol *mian3baol
take off bread
LWy KA
hao3tingl *haodtingl datyil *da3yil
pleasant to hear coat
HESS FR
hai3guant *haidgnant bandtianl *ban3tianl
customs quite a while
el I
zhuan3jil *zhuandjil yongdgong! *yong3gongl
transfer hardworking
A4 il
xu3dnol *xuddnol zhandzhengl *ahan3zheng!
many war
SN Cayii
Jin3bal *iindbal gengdjial *geng3jial
bar more
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Segment control pairs

Words Non-words Words Non-words
A JEA
shengl huo2 *chengl huo2 cheng2iwei2 *shengZwei2
life become
2 [m] 2
chaolji2 *shaolji2 hui2da2 *eni2da2
super answer
ik 2]
gangl cai? *kangl cai2 ue2xi2 Hne2xi2
just now study
A 5 1
gonglynan2 *hong1ynan2 chu2fang2 *shu2fang?
park kichen
H GIEE
ghongl guo? *ehongl guo2 gian2nian2 *xian2nian
China year before last
I i
kail men2 *gailmen2 ghao2ji2 *shaoji2
open the door worry
3L JEER
zhonglwen2 *chongl wen2 ulqin2 *su2qin2
Chinese football
A D
shanglren2 *2hangl ren2 shi2xi2 *ehi2xi2
businessman internship
hulran2 *eulran2 he2lan2 *ke2lan2
suddenly Netherlands
il =
gaollon2 *haol lou2 ling2shi2 *ning2shi2
high-rise snack
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Segment control pairs

Words Non-words Words Non-words
/N N
xiao3shi2 ¥jiao3shi2 rendwei2 *zhendwei2
hour think
Jing3cha2 *xing3cha2 Jindlai2 *xindlai2
policeman come in
fipt o K
Jie3jue2 *xiejne? dadxne? *tadxne2
solve university
RS EE
Jian3cha2 *xian3cha2 gudnian2 *iudnian2
check last year
JiRAT LAy
l3xing? *nv3xing2 shidhe2 *chid he2
trip suitable
Tk ;-
da3qin2 *ta3qin2 shang4lon2 *chang4lon2
play ball games g0 upstairs
eV TN
mei3yuan2 *bei3ynan2 kedren? *hedren2
dollar guest
T4 Hh e
da3zhe2 *ta3zhe2 didtu2 *tidtu2
give a discount map
Yot KR
nai3you? *dai3yon2 qidqin2 Yidqin2
cream balloon
¥ PRI
hai3ya2 “kai3yal kedwen2 *gedwen2
text

The Hague
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