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Modelling Lexical Networks in Chinese Aphasia Patients’
Discourse Production

CHEN Jugiang CHANG Hui
Shanghai Jiao Tong University / National Research Centre for Language and Well-Being

Abstract: As a comprehensive reflection of aphasia patients’ language production abilities, discourse
production constitutes an important source for the diagnosis and assessment of aphasia. This study
compared the lexical networks between anomic aphasia patients and healthy people by modeling
their Chinese lexical networks in discourse production. It was found that aphasia patients’ lexical
networks were smaller in size with less small-world characteristics at the macro level, lower in the
modularity measure at the meso level, and poor in core lexical nodes at the micro level. Yet anomic
aphasia language networks still retain complex network characteristics typical of the human
language system, i.e., systematic associations among lexical nodes, stronger community structure
than random networks, and relatively stable functional word nodes, thereby revealing the resilience
of the human language system in maintaining stability when subjected to impairment.
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HE B ARG R T A S BT (MR X 2023), BT, ES M
2 AT 5T A 15 5 2E M2 (Liu & Li 2010) .15 75 2 £ (Freeborn et al. 2022 ; 5 %
82021 ; 5235 X3 2023) AF 5 O T AN . EBIXT R I TR
(Siew & Vitevitch 2019; Luef 2022) . 3 ( Hills et al. 2009; Beckage et al. 2011) i
I (Liu et al. 2021) S5 2 07 11, 2 0 T AN A B AR BE 4L . 1B F N d il 5
W28 EAE SR I, i 5 A A TR B BRI R YR

R TEAE 8 0 B M Bk 1 1 5 T BE X SZ 30T 5 AL (9 AR AT TR F B AS (K 8
8 2022) A TEAE B 8 R RN SR IR AR T 7 A T AE AR A R R B Y
RME , 520 H A PRAS T . Castro et al. (2020) ¥ 8 T 15 & 18 L £ 2 1811 N 45 2k 43
BT R TR S8 3 FE S [ am 24 A 55 T O MERf R 22 5 0 R IAL T I &% v A9 TR
VTG A FE iy 44 YRR B T e AL TR T v B SO 2 v %) 7 R AH B OC £ T LA
it R Ay 44 i 1) RN B BRI 22 0] 14 56 28 15 B 1 D) 28 AR AIE X 2 1 E A 3 Tl 4
Bom T HA S, SR, I8 A 44 AT 55 BT U ) 2R ) A B A B HLHEOR
B AR PR SN .

WG R UL L2 RAET . AT, K IEE B U A s
BT H RO T AE AR S R AR TR (AR R SR R AR BOE AT
JE (AR SR 1918 S A4 E 22 5 (Deng et al. 2024a, b), [ 6l = 3 F 215
i FEE T T 7 TR A O £ AR TR I B TR £ REAIE A I Y

BT R R BRI A, HiT EHRETIEFT AT REIL
TR BAT R 2% T BROAE 2 N GE AN . 2R T LB T i R I g B 5 R B IR
IEH & EILEMIE S &K B IR% L 15w 2 A8 K B IE® K RILER
TRV T S 268 7 2 WL 2 T 1Y) 3% 4 %85 5 AR5 36 1 U7 T B 4F (Beckage et al. 2011).
T2 NAE TR R D 25 A5 Y 2 0, L AT R 24 1 BRORE R8BI 4% o 2
WA B 0K T e R AR X LA, AR08 )22 1T A% 0> /m) 5 ) e ) 7 3 R A ZE 0
(Liu et al. 2021), X LEWFFE UL, 15 5 W 248 REAE RE S 48 7~ 1L S iE 75 2~ 38 br (4]
LA AR EESE) TR R i 22 5 o SR, B AN B = SR B 15 1 77
TR R 8RR AEF Y o VB IR VR N — s & B 25 60 , bR T 308 T 4 2
WL (P28 25 44) TR (R TESSH4) FOGOW (9 sSURRAE) JZ2 T 284k . BRI, A 0 A
B3R X 28 T v, R LR A7 3 AR A, DT B 4 1D R A 3B R ST R TR S
RGP ARG BL , R il T RS IE AN B2 AT A

YT, AR JE T DR S TR AE B AR A RIS T 7 AT 55 o (9 38 R A 2 6]
SN BETR (2:9E NG A 1 s i TP N e Pl 2 =l U o (1 =N 7 N 1 2 P N ]
A 5 (g AE L, DOE ST E B I TP BRI 2 1) A A
far e a7 2) rhOUE AR HE 25 A A T A a7 3) BIOUE A O TR T i R % A AT ]

4
7
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2. RAE
2.1 IBRBKIR

A 5 A8 [ PR 2 8 6E 1 B SF 15 (AphasiaBank, MacWhinney et al. 2011)
PR T3 T R T RE B AR AT T S A A AU A S R PR R T
TR WCAE AR , I MR 4 v SCTE S SO A0 06 1 72 H AT 45 00 47 17 AR O IR 3% A1
AT 55 A A [ bR 2 1 PR T 5 2R gl (BREZ 245 2018).

FEAZEHE A b, DB E BB DA 2 0B O B A 18 R s e R AR IE
1 S VE 2B & 1, 4 f iz sh Ve 25 1 2 B (32 WK 38 Ol T O 2k 1B B R
Kertesz 2006). i KR HFAE B 1515 7 /D BT &8 5o 2 18 e 7 ik i
KEZTCE S, HM AW HEGR o iy 24 1 2 180 £ 3 W B 08 BRL AR AT 55 itk 17—
SO R SRR o S BRIE R 2 PN B4 A X [ R AR e, AR S B R
BT 15 #adm M SR o RIE FRATMGZIE R 81 44 filt B A HEXT IR 41
i Ve e A AR BER 2L AR S 15 £y 4 M BT R AT EC Y 15 4% Bk
YER X BRZHE (W3 1)o GETTo M R, 2 T8 E R B X BB 20 10 2 1 R A7 A S 22
5 (:=7.49, p=.000), M 4E 8 (=1.7, p=.099) FIZ F 4EFR (=-0.06, p=.955) ¥ JC . #
ZE5

1 JRIEE 2 A R T IR AL R
3 o AR N Zﬂlm@[ﬁﬁ# | 9%1%?53 |
YA hrifE 2 YIH bR 25 ¥IE bR 25
SRIE e 15 42.7 13.7 13.8 6.5 81.6 9.0
iR 2l 15 51.1 13.0 13.7 2.0 99.1 1.2

ISV B A TR O RIS AL (35 18 77 AT 55 - FERE [R) 24 TR A Ll
HAGR R UL . FRATEE T AT R R R AR 22 AR X N Y
R R RGA A BRI AT . Horh B R 55 R X AT T 4
IR R , B ROAR T 55 WL E sl R Rk 17 il | i AR PR AT 55 BER B
R AP R HIVE L FE . BT 5515 B L http://talkbank.org/manuals/Clin-CLAN-
zho.pdf,

22 ERHERSMI

UG 38 3 2% 1T 250 45 vh A s R 1 © B CLAN 4k (MacWhinney et al.
2010) 47 T N THE P AT TR B AR CE A AT A LA 09 i i FUAL 56
FATT A T Ak B B 2 4 1B 1R R U R T AR i ML O R OGRS . B
Je R E B b 2% 18 35 5 I 5 400 e )12 1 CLAN & 48 [ 4 5 20 ik

! http://aphasia.talkbank.org/access/Mandarin/Aphasia/JiangLin.html
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AT T A R R B, B TR AR B )RR, HNA R R T
AT VU 2 18 GE F 5% SCHk (Deng et al. 2024a, b), HL#% 43 18) 45 12 R 7F 0] #2230
il

AT LATE 7 iR i TR I A 24 s, AR Y 7R I 2] ) A A
(fastText, Grave et al. 2018) =3 [H] i 435X AHALLBE R i 2 . T IR R4 5 200 7 1] 1Y
i) i) g, RS9 1) A A 300 4k o TR R ] 1) a8 % i 49 3 A AT 55 b g R
AT RAE , TH A X ARARLBE , #4) A DGR B , LA A SR 1)V ] ) 328 B2 2047 1)
SRR, R R ST AR ASOR  FRATT BRI T AR XA BB KT 0.5 A IR Xk
o I 25
2.3 AICMEREIRS o

FATEH R1EF 08y igraph X7 8]0 3¢ Z 56 B E A7 9 45 A5, I 22 il mT AR
IR L -] A 5T 3 22 U0 F W8 RO = 1 2 1T g DX 285 A 2 ok L 30 DL
VB £ A 5 A X BR A AR TR 1 7 iR 2K () S5 25 5

LR T S8 BRI W 28 S5 R SRS B . S HE RIS, AR 5T 1
HUT P28 AT 2 %85 i N 4% ELAR YR B AR K B A R R 2R R AR A
$5 44 (small world index) % 6 7 M 245 S8 Hirp | 25 %% 3 45 52 s 7% 2 11 5
55T BRAEAE 10 35 R % 2 i B o) A Bl ) X 8% 488 0 e, ) 8% ol 2 () ) 32 2
B L L ELAR AR LS I 4 v A e =2 T e e I AR T A KL, e e ) 8% v
5L B M B R S P YRR BE R W 4% b BT AT R R (A e R AR 1
{8, Rn M2 Th 5 BAL B I RS o P 34 R AR R BT, AN [m] B R 57 AU K R
S TR 9 28 v £ A it A e A ) IR S AR M e I 45 P Y R T Y
BEARTERIKT o /NI T I 45 02 0 48 Bk 2 1 B R 1 2% T 266 A X (1] 46 A 11
Bifi AL D) 2% - 1 B A B T (H P R AE R A S o FRATTR A igraph A Al 1Y 5
AR AN T (= g8

rHOULJZ2 THT A9 I 26 S0 J2 B IR I 48 T R SERE S R . SR TE RIS P I A
TS IE R AR . RN A A TR RSN . B
(modularity) /2 ffif i ) 28 SEFF AR FE A HE A o BB BE (BB FZ 0T 1, D 4 A P bl
ZH UM AT

FHOW 2 T 11 20 B SR A T 61 i i o P o AR 0 T o0 BE R A B AR T
S HGYE o U B — A TS B A, P B R, T s T AR Y )
TCAETETE 7™ i) d 22 i

3. MRER

Fe A1 00k 9 20 938 3 A E AT 55 O TE R HEAT T IR R 4 A 15 E) 6
AL (LI 1) R 43590 22 00 o SO TR o) 3] 91 ) 8% B 80 3 A7 4
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55261 A 2%
il FRE XS AR 21 RABAE L

Pt R -3 T o

B RUA - ROR T

YRR -FE IR

1 SR IRE B 5 RS R ZH 3 0 H )T ) 4%

3.1 EWHFE
F 280 T AR AE 3 AN G AT S5 TR R 4 AR A . A5 R
N, R T B AL D 41 s RO B E £ AT 55 rh B /N T R X REZH L PR 2 B
IR X REAS ¢ 40 00 S T 2% 35 (1=3.84, p=.06), AL, e i 0E B 40 iy el
IR £ - 3] o it A K B R AR S B X HR AVt 25 S (HRIEE A AL
) £ 2 P K TR BRE X BB ZH (1=-5.63, p=.03). Ui B SR FAE 28 35 T 4 B A TRl AT FR
FLE SCHIE , N e A% fd FE AIREE A 22 35 Hbiz A R 732 (Rl B I, 58 B0 i
FEHAT S o
VA2 5 ) 97 1 TR T D 4% /N HHE SRR B0 R T 1, U I % 34 B I SRR
E o /NI 4 ELAT e B 0 R SR 26k 1 A AR Z IRl AE B4 . W, )
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2% R A A — R MR Y FEAR , RO A 119 5 E] A B R B AR BE . X U ] i 44 1
RAEAE BE TR I B JL N TR TR 5 e A N R REHLAY TR . (R TR
i R 00 285 1) /N T SRR AR AR 4 AT 55 R R 5, 2 A] 22 5 3 (1=9.71, p=.01).
AR IR, RN T U RE 52 4 2 MR K T AR R TR R T 2 R AR
IR VE RN U5

2 RIRRE BE SO B T R 7 0 IR I 25 2 WA B
1155 21 51 HsE ASPL WRE HAR 2R R SWI
SRR xR 112 2.167 0.131 6 0.582 4.061
RIHAEA 60 2.145 0.166 5 0.585 3.065
Bk Xy B 107 2.169 0.114 5 0.598 5.653
RUAEH 63 2.239 0.136 5 0.594 4.862
[ € S aPI(E¢ ] 208 2.758 0.094 9 0.613 5.042
RARIEA 110 2.305 0.136 6 0.686 4334

1 - ASPL="F- 34 I Jd B A5 % 5 SWI=/IME R85

3.2 FAHFE

TEHFOULRRAE 22 T, F AT ol FH A e ke 7 8 X 2% B SR EALARRAIE o 7R SR HE U]
L FRATE A T edge betweenness 8.3, I T B 45 BN EFALFAIEE (LK 2). T
GETHRR S, fil PR T B 2 T I 19 265 (R R B B I 3 TR TR AE AL (1=11.09, p=.008).

FUN a7 [ R Fi ik V28
4 0.4
ft 03 )
02 Wi L 13 2
% o Wik R %
Xif 1R 2 S TBRE Xif HR 2 JRIBIE 41 YR RIBAEA

K2 SRTRAE R 5 fa FE BR A GE™ Hh TR R0 2 R OULER AR A 5 REATL IO 465 % L

kT 4 o D) % RS 25 Sk SR AR A s ), FRATT 4 1) kg AR R 2 R i B X
WA Y B35 15 77 AR 55 52 1T 100 4[] 45 A 0 BE HIL I 4%, I 1155 F0 7 4 8
PefE o g5 R, P9 2E Bl am) T 1) 4% A R B AR = AT 55 v 38 Bl 3 v T Bl LI
2 X RUIBER R B FHIE T RY 2, HAb i 7 v iy 1) T e A4 i B XF
W2 —FEIE B K A0 A SR TS 4 AR AR TR MR ATD 2R v T R AL IRD Y X 45
3.3 MAFIE

TR J2 T 118 P9 4% 0 B 2 L0 0 s R R AE o FRATT o SR T P Al i A
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ARG PO BB R 0] (IR 3). AR R PR A O T R A
AVEAR i o AR ME 55 b, D RE T 75 DI AL i) I 19 26 R Ak T A% O
B, e BT b0 B TR HOCHE PP 58 A A A% O ST EAT 1 — 20 LU (L3R 4) . 45
RN AP O SR A S (H R AR B 1 SR 2R AR BN . R
TR L TC 1™ B e vb e B AT AR AR . JCIA A A IR R R R AT
S5 BT e A B A ] T ) o P B e e ShaA, T
A

3 RIBAE B RS MRS TR 7 H A O ]

L L BT G
By xmAl kiR M4l RIERE4L A4 RIEAEL
1 3t A HeA He Al 3t 3t
2 A 7 A % A A T
3 3% #t #t 3t Jo£23 A
4 A i & 7 i A
5 i i A i & 4
A U B 5 X REALUE 7 A0 T R 5L 1]
&R ik LA YR
o B S iEAEAL i B4 S iEAEAL A4 RIEEY

NP E A Ao ORAM AR BB OSEM K A@m A B
TE &N Fm RE & F R wm B OE MWW

WA % A b I V=X I = Rl . & AL
v #FH hE O FFR 2 e IR FIR VT BHEH KRR

Pid R hE W BT vF —k AE HW R iR B
4. Wig

T DT Y R 5% 1) 2 0 AR 238 v R T R T R AR O AZ 0 Y R AE = A
J7 T BT AR IE 1 B B SR A
4.1 FRIHHE
B, BT REAEA A KRZMEE LR (Saussure 1959)., A KR 2 AL
ol S U AE ) R S5 R R ) 0GR, B B T LA A T A Qe i o vk R 2
AR T, BREXRREBRECIBRET BT RMZEMEFRECE,
B ORTE MR LA [RE LA B, B8 R B e B e i) A W) 36 5 B . BLA BESE
R FE T R E A 04 WYl S5 1) 1 BE AT DA SRAE TR Z M 45 R (AL ER),
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NADLRAEEATZ MR G R R (5341 2k L E &) (Manning et al. 2020), A
5% H T W0 25 dn) 1] 5 R 0 I 28 AE — E AR B b AT DR R L EE A I PR Al
KHo

FEZW)Z D, KRB AE 38 45 T 55 I IR 8 BT/ iX — i SR L 1
SE T AL AT 4518 — 20 (Deng et al. 2024a, b), AW 5T 1 # & BLAE TR 15T BB
R Y TR R 25 B A /N T FURAE L (B 5 X BRZE A LU, /N T SRR AR {3
o WETE P AR R g8 B /M AR AR 8 B AR 3R] R 2% vp B A 7R R SORE G
XY JRy R A 2R, A7 70 A K A R 5 3 1 TV SR 32, DT 2 o5 B X 4% A A5
BT, JLEIES IR, HFIEW K RILELE 157G S 250
B /NG T8 M AR I8 A 8] 5 3 8 L EE L B N BT M (E A A 8
(Beckage et al. 2011), ‘KifiE B H R F RO WG, BARRE T — 28 /h i AR
ik, {H 55 fdt B 6 REZE AR LG, H /N FURRAE 8055 , X #dh S 308 5 17 BT H 80 %
o PRk 27 a5 e B, fid R A kG v TG 1 2 TOWR A 28 T I 286, 38 2 7 R il IX. 1) g 32
B4 #BELAT /N FURR M (Stam 2014) . 3 U BH 3R] 99 45 (14 /Nt LR 1, LA —
FERTE T R RS A /N FUREAE T DUE A R TR T TRV AN I — A4
4.2 | HFE

FEUE T2 1 v UL 2 T, SR RE R R B T 2% P S /N B AR 2 ) YOG IBG 1
(Cosgrove et al. 2021). FEGE T A0 B OGN A )l T b, 5 T
TR N TR o IS TR B 0 B2 T AT T Mt 0T R 2L, (TG 2 s ik 1 A A B Y
FERTREVLN LS . U B R RE TS 1 T B N AR AR IR &R (BB A, A TP R
bR SRR

FAEIE BT IR E MR INA 2R R Je R E Mg ER 2D
AR5 32 B 1) ) OC RS2 o R TR AR AE R D 2 B 8 MU RIEER | fil
PR ATTHME ATE TR 5 7 th g S B R ) OC R, S EUN A R R, [T
AW K, R TR E FR 5 ME LA 1 52 2 19 ) - FTIE 7 (Deng et al. 2024a, b; 4E
NIl 1999), A 7T M TE 55 I 265 14 F B SZ Fp 3 Fb 42 30

R TE T 2% I SR B I AT R B e 1 2 1B AR A RN () Z [ i SR A
KERZHNFZW . N S — R LR TiE URE KRR RIBER
HR AR Ty 2, NS T S AR . A TR TR it R e, KR
i S8 bt B X HE A DA R A7 iy B S AT A R R A R B IR I 1 A A3 U A
BRI L™ ST P A IR AR B N R . X — A ZWRRAE T R TR E
P08 2% RS 1 38 g /DN A — B0 R T )T 7 A I 4% o0 AT A B A AR N B TR I 4%
SEREE KT #4F A\ (Cosgrove et al. 2021), 31X 15 B 4 7 & RE 1% S5 W1 5 I 4% 19 5
A

a3 AR SRR M R G TR S My E SR AR Y XA
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B TA5 BB B RN A8 It o BT R I T B 2 BUC TRRE SR S S A i T AR B
WP T B, BRSSO BRI
4.3 W MHFE

PEROAZ 05 s 1) J2 T, FRAT1 & T e TRl FE A% 0 1 s im) o HE AL S8 1T, HLAE
Y Z (ARG ARE | T 2 TERE A8 8 25 (1 P SRR 5 1k 5123

FATIN R A0 mUIRAE T 5 P 2% vh B s 2 A, B A1 ) 1 e L S
i v AR OCHEVE T . 18 T B9 D RE TR R 15 R FE e g A R Iy s A
BT SR W) AR R R OC R . R, DR TR A O T ) bR
HIEL AR T BS54 b i S 2 . Dhiginl 52 20 5h v 2000 BR 1, A 100 5
7 AR RIE ST AR R o i 25 1 R 5 A8 35 R fa B T I8 4 7 D e 3l ol
BZERARK . SR, 5 Al X BRZEAR L, 2 15 £8 A Y S ) BT R AT B G R i T
MATTHE 3k AR BRSSO 28t B8 BRI T AR AE IROXE . At AN RE A5 1
JRENFE—HE A Gn i 11 5 1) ofe o A 3k AR RN 28 S, ik — s 5 A R RE T —
3 (MacWhinney et al. 2010). 15 5 P28 WO 2 18 73 Hr e s 7 P4 AR B0
FCARHE R 22 5 A B TIF R s Ui S RE T &

5. £518

RAFAE B E BTE T RSS2 5 AR AR LU, )Y 0 46 2 0= L g
P 28 RUARASE /DN, /DN S 8 B 5 vh 0L = T ) A 0 38 AT I 6K 5 SO0l i b
AR Y R LR B T R R o (HJRTEAE R YT 4K IH R AT RIS &
GRS A R RRAIE o 25 WL b TRRE TRV I 2 ELAT /N B I 1 3T R 2 AR
(PR A5 R GEIE IR o 33K — 2 WLARF AL 7 L AR 0 J2= T % R g [0 24 8 A 445 g R Ikl
2P ORI A AR E N, o S T NZRIE T R G Z N Al RS R AR E I
SRTEAE R ARG TR A A T A D EL s PR — R B Y 1) Y AR
RET) , W REIA B — & MY SR ROCR o AWEFE NG T B AT DUE K IR &
A G, i BRI RIEAE R BB 2 G S R IRT RIS S S
A B R e A K A R DA G o (H R T DU R AE T T
7 B 19 288 LT 5 19 b TR AR B B, AT R R A B R T i 44 MR TR AE , B
RIBTRIH R , 1 5 AR, 0 TRAE J8 25 FE PR A9 1 5 RE ) B AT R0 S Tk
PRI , oA Sk RT AL T[] 26 R0 R T E R RO TG 8™ ) AR [RT T 55 I 2%, T g
BRI WS

References [£ & 3]
Beckage, N., L. Smith & T. Hills. 2011. Small worlds and semantic network growth in typical and

late talkers. PLoS ONE 6(5): ¢19348.
+ 617 -



2025 4F ARIME %5

Castro, N., M. Stella & C. Siew. 2020. Quantifying the interplay of semantics and phonology during
failures of word retrieval by people with aphasia using a multiplex lexical network. Cognitive
Science 44(9): e12881.

Chen, Heng (¥4 /1) & Liu, Haitao (X)if3#%). 2023. Linguistic complex network research: Status and
prospect. Foreign Languages in China (4): 54-60. [2023, ifi 5 & 2% W 45 1 5% BR 5 A
B ChEAME)SE 4 . ]

Chen, Zhenzhen (B£¥ 8), Lin, Feng (##), Deng, Baomei (X} 5 ), Zhang, Qin (7K /¥), Wu,
Yaceng (% IV 4%), Zhou, Liang (J& 5%) & Jiang, Zhongli (1% 37). 2018. Construction of

Chinese Mandarin corpus with anomic aphasia. Chinese Journal of Rehabilitation Medicine
(6): 669-674. [2018, i 44 P 38 M IR 5@ 15 T R R A . (i E R E B2 20 i) 58 6 3 . ]

Cui, Gang (£ NI). 1999. Syntactic disorders of Broca’s and conduction aphasics. Modern Foreign
Languages (3): 299-307. [1999, 17 1% - [C 55 % S Pk R ABAE F8 3 1 A i B . (ORAR AR IR ) 55
3497

Cosgrove, A. L., Y. N. Kenett, R. E. Beaty & M. T. Diaz. 2021. Quantifying flexibility in thought:
The resiliency of semantic networks differs across the lifespan. Cognition 211: 104631.

Deng, B. M., J. Gao, L. S. Liang, J. X. Zhao, F. Lin, M. Y. Yin, H. Q. Zheng & X. Q. Hu. 2024a.
Discourse task type-specific linguistic characteristics in anomic aphasia and healthy controls:
Evidence from Mandarin-Chinese aphasiabank. American Journal of Speech-Language
Pathology 33(2): 937-951.

Deng, B. M., L. S. Liang, J. X. Zhao, H. Q. Zheng & X. Q. Hu. 2024b. Correct information unit
analysis in different discourse tasks among persons with anomic aphasia based on mandarin
aphasiabank. American Journal of Speech-Language Pathology 33(2): 800-813.

Feng, Xuefang (i % 35) & Liu, Jie (X if). 2023. A comparative study of L2 lexical-semantic
network structure of Chinese middle and high school English learners. Foreign Language
Teaching and Research (3): 397-409. [2023, "1 [ ] . = Ho 9 i 2 3 35 —0f ialy of I 4% 45
M LLBETE . COMEBE SHEE)EE 3 8. ]

Freeborn, L., S. Andringa, G. Lunansky & J. Rispens. 2022. Network analysis for modeling
complex systems in SLA research. Studies in Second Language Acquisition (aop): 1-32.

Grave, E., P. Bojanowski, P. Gupta, A. Joulin & T. Mikolov. 2018. Learning word vectors for 157
languages. Proceedings of the International Conference on Language Resources and
Evaluation (LREC 2018). Miyazaki, Japan, 3484-3487.

Han, Xiao (#i%%), Zhang, Liang (5K %%), Zhang, Hua (5K %€), Wu, Junjie (& /&) & Feng, Liping
(¥4 7l ). 2021. Complex network approach to syntactic complexity development of spoken
L2 Chinese. Chinese Teaching in the World (3): 377-391. [2021, & 24 W £ ¥ 1 B4 D8 38 1
TR S A B R R AT . (HH FEBGE S )5 3 40 . ]

Hills, T. T., M. Maouene, J. Maouene, A. Sheya & L. Smith. 2009. Longitudinal analysis of early

semantic networks. Psychological Science 20(6): 729-739.
+ 618 -



WRmsd W M DURKIRAEBH W)™ A B 245 AT 7L

Kertesz, A. 2006. Western Aphasia Battery-Revised. London: Pearson.

Liu, H. & W. Li. 2010. Language clusters based on linguistic complex networks. Chinese Science
Bulletin 55(30): 3458-3465.

Liu, J., J. Zhao & X. Bai. 2021. Syntactic impairments of Chinese Alzheimer’s disease patients from
a language dependency network perspective. Journal of Quantitative Linguistics 28(3): 253-
281.

Luef, E. M. 2022. Growth algorithms in the phonological networks of second language learners: A
replication of Siew and Vitevitch (2020). Journal of Experimental Psychology: General 151(12):
e26-e44.

MacWhinney, B., D. Fromm, M. Forbes & A. Holland. 2011. AphasiaBank: Methods for studying
discourse. Aphasiology 25(11): 1286-1307.

MacWhinney, B., D. Fromm, A. Holland, M. Forbes & H. Wright. 2010. Automated analysis of the
Cinderella story. Aphasiology 24(6-8): 856-868.

Manning, C. D., K. Clark, J. Hewitt, U. Khandelwal & O. Levy. 2020. Emergent linguistic structure
in artificial neural networks trained by self-supervision. Proceedings of the National Academy
of Sciences 117(48): 30046-30054.

Saussure, F. de. 1959. Course in General Linguistics (W. Baskin, Trans.). New York: Philosophical
Library.

Siew, C. S. Q. & M. S. Vitevitch. 2019. The phonographic language network: Using network
science to investigate the phonological and orthographic similarity structure of language.
Journal of Experimental Psychology: General 148(3): 475-500.

Stam, C. J. 2014. Modern network science of neurological disorders. Nature Reviews Neuroscience
15(10): 683-695.

Zhang, Tong (i), Li, Shengli (%%l F]) & Bai, Yulong (H & J&). 2022. Consensus on clinical
management of post-stroke aphasia. Chinese Journal of Rehabilitation Theory and Practice

28(1): 15-23. [2022, A5 R i I R A B L 300 (b [E RS2 B 5 SO 88 130 . ]

ks B #A: 2023-12-24;5 fE# & MR, 2025-01-065 A FIfE1T, 2025-05-14

BIRMEE: % # <jameschanghui@163.com>
200240 g b RE S R A0 FE A B/ [ 200 S AT S

Corresponding author: Chang Hui, Faculty of School of Foreign Languages, Shanghai Jiao Tong
University / National Research Centre for Language and Well-Being, Shanghai 200240,
P. R. China

+ 619 -



