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Abstract

Based on a self-built corpus, this study adopts a quantitative linguistic approach to investigate the
development of vocabulary usage in the written production of Chinese learners of different profi-
ciency levels with English as their first language. Using three indicators of lexical richness—the
Guiraud Index, lexical density, and the hapax legomena rate—the study compares learner data
against a reference corpus of native Chinese speakers. The interlanguage data were sourced from
the HSK Dynamic Composition Corpus, while the native speaker data came from the People’s Daily.
Corpus processing was carried out using Python, and correlation analyses were conducted via SPSS.
The results show that as Chinese proficiency increases, ECSL learners exhibit higher values in both
the Guiraud Index and hapax legomena rate in their writing. In addition, the lexical density of their
output aligns with the profile of written discourse, indicating a development toward greater lexical
richness and complexity, which progressively approximates target-language norms.
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1. 5|8

AR, AR BONEE i85 AR P EE NS 2 — . ETEAHR S R PR R
— P =T [ 1], Herb, R E R I BT E T R B A AR (2], AT DR RIS AR TR s
R BERRRE, fe i i E SAFBARTE S /K E e br 2 —[3]-[5], MU B2 2] F iE F RIA
REJ), IOAE—ERREE bR T 2 21 IR S AP ANE 5 SIS IR .

WL LRI, BTANCHHETE 2R B Braith . AR IRE . Wi FE 2
ANERAT DL 15 2452 BT R B RN R IR U BEAT 1552 [6]-[8], {H AN tHA7AE — L @, andELt
WEAEAR )T ITEAFE RS R (A1 TTR) W2 W B MG, H IR AR & A gtk 2w LR
ZE AR, MECLHERA B A (R KPSl BEE DS 5% 20 38 78 5 108 Hh ] VA8 Ok R fi 1o

K, ARG T B @ERNERE, RHEESEMRTRTNE, NEZ R B RIFE=A
HEFE, X YOERRE T 5 0UE % 21 345 (English native speaking Chinese second language learners, | 3C3%) & FR
ECSL 2% 21 3#) 151 /& MR = & BEREAT XS Lt 9, 2 i ASEIZKSF I ECSL 2 =) 35 7E A5 [ o Ayl e
RSN, AT DCAPGEE RS A S BRI IR SRR, 16 nT DU SEER B RMEA 2225, (2
5 2 B T AR R - Ay B I A 5T, AT DLE— B ECSL 27 21 3 R R R AR B .
ARSCAURT BATR fo) AT AT 5T 2% 52

(1) ECSL *# 213 A5 i th A 1 1V o B e BoA A 2 %5802 5PGEKFR AR ? 3l S A2

(2) ECSL %% 213 Hh1i /8 1V (5 BEA A AR 5PUEAK =B R? Uil T4

(3) ECSL %2 % Fl -p /e i i (IR AT A AR ? HPOEACTZEHR? Bl T4

2. BN S HIR
AT KFCH B E(W) R, VT HSK A R SOk, JBIE Rh R HAE SOk | 3
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ERHEY S DGES & o WIEIREUE LK HSK K &0, KHIHEER Y A =E D ARREAKTFERA, L1 N
WIRAH, L2 NHEMH, L3 hmgd, TAERANAHE 35 MIET, it 140 FIESC, 56 16988 /Nir
(NEFRED), Gubkh “ ZABH” o KT HRMESAERE N EARIES 1E 0 S DR 5K X R
B0, VERE 1.

Table 1. Basic data of the interlanguage written corpus

F 1. FMEPEIBEMEEARYE

TERLEE 311 Ik l(>a%

L1 5784 40~60 57

FRAE IS RHE (W) L2 5679 60~80 73
L3 5525 80~100 %

N T IRFEA R R BUE S 21 5 POERRE F R 2 I R SAAE R, ASGEHE 1 500ED
TERURAR 24 B DOE BHE B T ERME A S BGER . ABFFEA (AR BR) (2010~2017 4F) 1 BEHLHIEGE
Bl A TR 5288 MARPGERHE S B miEERE. CANRBHR) MR, B fs A4
A, s 5 MR ™, B —E WP iR G, e ROt i rh A TE R R T AR =, X
S RHEH FERE Sk gt —Fo “BHELL” (TL).

AR B 1E R ATHENL, (£ Python 3.8 H KT S/ 4HAF Jieba #4744 Aridiialh . A
it BEMSHRIRUIE excel FM PRI 2 Fros; EHREIHE ECSL 2 3 & ARIE S KT T
W PR B AR,

Table 2. Top 15 high-frequency words, their frequencies and part-of-speech tags in L1 (Based on Jieba)
= 2. A Jieba FRIA0IASM. TAAIEME(LL L1 BYRET 15 NS5 f)

I 1] i LI 1] TP
567 ) uj 86 H v
171 & r 74 A n
129 2 v 66 1E p
123 Zr n 54 fibAr] r
108 LA n 53 , d
95 by r 53 xf p

TESCFEAE FAER SPSS 27.0.1 BEATHH IR RE 0T, REL6 ik S FiRIE i =AM a br 5 22 3138 I PGE K
K,
3. BIRGRES AR
3.1. 55EH

THEIE 5 2 E F 29 EL(TTR, type-token ratio) R & aliCF 5 FE, THE M2 A A 1] iE (type)
5 Fr A 1] T (token) H T (5 I G451 TTR FMELER K, R7R SO BT FH B RTE R 2 FE Ak . {H TTR BET %
TR R /NG . O — A8, ASCREH TTR f— M AR fk—— “H P57 HT1HE, 1
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—EREE B> SORRUEO WV F & B sem, Hoat A RCN:  Index of Guiraud = _Dypes (Types &
JTokens

BUFF, Tokens f22KFF). FAMEM Python THE RN BHELH A P FIRHEIE Ly “RFF 57, I
BHMBREASCAT A FIRICN TR, ttHE - SRNE PR EAS - SRMEHEA
R “RFFE . CTERTED M CERHRE 0k 3 PR

Table 3. Calculation of guiraud’s index for ECSL learners and native speaker groups

3. TIREMEEEETHRBITEER

R ENTHE IR EEZCE
L1 1351 5784 17.76
L2 1591 5679 21.11
L3 1759 5525 23.66
TL 1979 5288 27.21

HI7E 3 SR T, BHEARSE P IREON 2721, @T ZIBA=AKTPRIED A, WA TD0ER
T P A5 T A, ECSL DU 21 34 151 FH 15 AR ) - 3 BE AR, 3] et

BAE SPSS B AR ECSL 4 21 # AR 5 & (L 1-L3)AHNS R & 28 B 2 B AT G &
B, ARG 4 PR .

Table 4. Results of the correlation analysis between proficiency levels and guiraud’s index for ECSL learners

% 4. ECSL ¥ S & FRIES SRS BHEANAXERRER

A ER EEEGE
1 0.997*
sy
— p=0.050
N 0.997 1
p=0.050 —

e AE 0.05 ZON(WUR) BRI R .

4 R o8 BCSL 22 ) F AN FKF 5 35 B fe S br BA B3 LR = 0.997, p = 0.050),
BVBE#E ECSL % >)38 —iB AP imr,  Hofm i d 5 s V0 i) o 2 Fa Aok sy, a0 32 FE
SRRy, TS ) R Y L R R

TABF A FH N TNERFIFAREEAEN, MREANRR R —BeRY, B R DOE
ISP 2E 2] 3 2 W T AN R IRV [9] [10], ASBF SIS /e — e A B LRI 71X — p. BEE K
Permr, BCSL 5 =) 3 i th 1) i o (1) 25 2 SR 3 2 LSRR H s p .

3.2. WILEBE

T P AR S AR SCAR R BT A L), BRSO AR AT SR 5 A RC TR T EE R o SR BT TR IRE
3G NAAFERRRILE Lo Bk, WERSCARR A Sl 2, HARRAS B3 R, B
Uiz, WAEREBES . fEDGET, 1EJARI 7> BL SR AR B DX AR B 4, A T L
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#0300 L BIMERSE ), ST TR, HHASU S =S Lxto0v
o WA

BASIRBIN G, B A B R BRSO R T 5 R

Table 5. Content word counts and lexical density of ECSL learners and native speaker groups

5. TIBEFMEEEANSSIRR NI ERE

H% 4 iA] Zlyis] jiZzaan fill 1] S # BTkt W
L1 1326 1294 213 510 3343 5784 57.80%
L2 1279 1292 206 505 3282 5679 57.79%
L3 1239 1334 216 449 3238 5525 58.61%
TL 1915 1393 226 240 3774 5288 71.37%

2 B AR ] DAX 2 B 5 1 Skt , 38 P TS Rl BT G, AT R Al
—JBAE 40%LA b, T TEAE RS A TRNE S AE 40% L R[12]. B 4 IBEETTLAE 1, SNSRI
B ) A B KT 40%, fF6— RS RS 1aC %%, Uil ECSL 2 ) H /R FA
ARGRIEARE R, FN, BHEEMFICEEN 71.37%, S35 m T LI~L3 BrEL BT RK B 135 e s
Bl ECSL %2 > 3% Bttt i) N 25 Sieim] /b T REE S, HAE 1E B 25U FRATMA SPSS B A 7] 55 2
FIECSG R PR ]I 2 B T AR B AT A O R AR, B 45 R R B gk s BRSO R, B
W& SRR, o) SR IR RN BB R R, HARL % AR A X 4 ECSL %% 2] # 1)
AFREF KT, X5 R4IE[8]. ZFHMR 1300 K I —F. AT AESE BRI B 1Rk 1 3L 32 A 84, ik 6
M 7R, BCSL 24313 =AACPALRT 15 s vh L =i A 2, . “=27 . “|7 . “AN7.
CRXBET 2y, WL SR] f5 SAE 2RI 54.5%, WA R KT LA AZ O SR A LA T R A
s o o S T e S B = AL 1 B TS ) AR B WS B8 NG BRI B RN
[13]e AR, X —45 RAETE — E FE P Lt W] 25 B v e O WUE AR s il IR 1E 5 K bR . i Rid gy
Mrof i, ZAiBH S5 RREH Y EE S T BHE R 2], RHZEE DR HNE AR RN, SLiEfd K
B E, XA R AEREABIG” [14]0] GEIR T JOE BRE S WA (R 15 EEaE S, SRR
A A S LR D, 17 BRE 2HL 37V 55 B T i (71.37%), IR WRRE 5 B m AL s B, B RO HIE S
HRETT.

N T R DRI TR I G A 0 R R R A T T R S A A B L, AR A Seit T AR ERE S K
SO T 15 AL B AT, G5 6 IR

Table 6. Top 15 high-frequency words across ECSL learners and native speaker groups
%< 6. ZiBEFMBHIBEFAIE 15 MECR)IRR

L1 L2 L3 TL

FoomgE sl BUF RN s BF R gl BF mE el

=
=H

1 i 9.80% 1 ) 8.82% 1 i 9.05% 1 ) 6.90%
2 #® 2.96% 2 ® 357% 2 2 2.41% 2 A 1.29%
3 = 2.23% 3 = 1.97% 3 * 2.14% 3 & 1.17%
4 ZT 2.13% 4 1t 1.94% 4 £ 1.30% 4 KIE 1.15%

»
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5 K BE 1.87% 5 A 1.13% 5 xf 1.12% 5 1t 1.12%
6 ik 1.64% 6 LB 1L11% 6 ich 1.05% 6 Hh 1.08%
7 5] 1.49% 7 T 1.09% 7 T 0.98% 7 T 0.96%
8 A 1.28% 8 AT 1.00% 8 A BE 0.90% 8 2% 0.89%
9 1E 1.14% 9 f 095% 9 A 0.89% 9 o 0.62%
10 fth AT 0.93% 10 N 0.93% 10 #F 0.89% 10 T 0.53%
11 ich 0.92% 11 #B 0.93% 11 il 0.76% 11 EES 0.51%
12 xf 0.92% 12 f 0.85% 12 # 0.74% 12 ik 0.51%
13 T 0.92% 13 1, 0.74% 13 <) 0.69% 13 ;AN 0.47%
14 B 0.85% 14 ZF  0.70% 14 -4 0.67% 14 N 0.47%
15 S 0.83% 15 it 0.70% 15 HE  0.62% 15 5 0.45%

FUBRRT 1S AL EAA T S, B4R L1 SEREGE. 7 B AL AL BT #BL )RS H R
11.6%, L2 i, A SCBE ABAIT. AL AL &8 Z7 SRS SN 9.44%, L3 Fsim(E. .
REE. NS BT # ARG N 7.57%, BIBES ECSL %2 >) #iB 5 /KRR E, Al 15 Arpssiia
o LB BRI

FRATTBE AL 32 X V5 4R RS 4 A Rt B R AT U «

B

L1: NETRBZIMBEMPIN . AR MBI N Z ISR /N o KK T AT RS L AR [
SE NIRRT, ARR/NEHERA T VA B TETE S, 110 A0 B 4 SR FRA 1 R AL BR b 1 B 2

L2: FRIATUHS S DOE %, FAAFIE LSRRI AT R B 4 FHRGE, TR & rE H B B i A
S, FRITERNIE B DOE I H 24 .

L3: Ak, BEHC]—MIME, WNEE—ADYIEERU, #A— e LR T, (2 R R
PRI, fESE 2 e SR — el R4, AMERT DU R S I RCR AT, @ Loy E bR —
L A7 R N !

BHEA

TL: FHEAH EE RSN A 5 R R R B 0 ah 1. N T8 ReS R EE B AR IR FE Al AR
FET PR, oS iR BRI AL T A BRAL AR UL 7 B o IX Bl R BB (1) 3 B 75 B R R SR EE IR R

Ellis [ 15132 H T DR A i i) A8 S EE 8, BI 22 313 S5 0CBI 5 Rl m 0018 & RPIE(S 2., FN
Hu a2 m i A AR DGR S H , SRR TR SIS G 16]. ECSL % ] & fEIE 5 SIS M B B, 1
T P LR T SRR A SE (B LT R T L N SR L2 R CRRT L “UGE”
25y, IR LY R R H R AT TP TR R, B R s, R E R E 2GR, W)
DAINIR2E 2] 3 % FHE S B EAE . B 7 ST E/EM B, BECSL 2% 2] 35 1] LIZ ¥ A AR s FH B2 i) 51 3m]
S 1 {off U P A O SR SRR TR (G L3 R “BEARS T . SR L kT L R ). M RRHELLR
FHE A A TE S G, 0 TL ) R scim (B . B0, @it KRB o0 30 N LERE.
KA F e 5 LR, E T8 R s 15 B . A, B M R A v L A SR L A
ERIAEG “RERME” o FREeR” AR . MBI R” %), HAGIE AP E
2, RULILET 15 ALl seia) 5 e, HoE A% .
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FLUR, DU R T A] Do FiE S5 J5 825 7302 [17], W0 TL A fR, B3 LR B3
N TT, REMEGR, Re/SHIEEEL, BT DB ERIES S mhriEThm
FKREE 2, ERIESEERSS, WL fIaprs, = MEAPRER AN CNETT o N7 L CA
IR, A =R Rk ATHRIVERS” o “BRATRITER” 208 T “3A11”, LR
BLH FAR R Sk A RS s, HAn SRR RSN P S B T Sk BB T i Skl R, AL SN
HEH AT, e PR IGERFRETE, WRIERANRRICR. IR, AEEIESasr s8],
W% ECSL %221 # /K HE ey, BLILGAS R TS, WiL2. L3 Bl fn. Bk, B DOEACT 152
S A TS o IR Sk o] AR e AR A, BN T T E Y TS R B, A R S A AR TS
THIVE T B A IR B 2 BERAIG, 35 5 AP VERS DUATL, 328 H K-S .

H=, R I EL R, HABmEEAERK BER19][20], mPGER)FEIE21], 2] E0ERK
FEZ, PURBREZBUR T2 23048 B4R BN 12201, B, ECSL % 23& % 5 R B 9EE A T 4%
AEMIFE, EDOE S AR AT A P 1 ) f2 KA [22], ECSL 27 3] 4 1 R A P24 (K JBE 5 1 L BE 11
I AR AR R R R T DOERRE S K, B R R A B PR i [23], Pk,
BATATLSEI, 5295 BHERNT, BCSL % 23 Al fE = IR A LI EBLR [14],  FLAE S 10 ™ £k
B EARE B RPGERRES, IR T BHEE KT

3.3. B
FIE R SR R — Ik IPEE, SCRMECE S E SR PE 2R, Bl , HIORm

e ‘
R IR mAR o, Ay s - DI o0, i

K I LA R T SR K LR I 7 B

Table 7. Hapax legomena and their percentage in ECSL Learners and native speaker groups

7. TIREMENEER BIIA R AR

F% FLL ] BNk PR
L1 739 5784 12.78%
L2 934 5679 16.45%
L3 1107 5525 20.04%
TL 1249 5288 23.62%

M3 7 SRR, BHEAR IR 23.62%, &1 ZIEHA =PRI, BB T IO BHE
& P R f R TE N A, ECSL UK 5 21 145 AR A 3 & R, it bk

FAEH SPSS BAFRE ECSL 2 > 3 AN [R5 5 45 Z AN HL b 2 Ay 3] Y S B A4 A AR B AT AR 50 AR MUk
W, THELERINEE 8 PR,

Table 8. Results of the correlation analysis for proficiency levels and hapax legomena rate in ECSL learners

8. ECSL F ) ERNENE S FRMIML AT R B X MRINLER

E3 G e
N 1 1.000™
st

— p=0.004
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‘ 1.000™* 1
PRI A
p=0.004 —

e TAE 0.01 ZUNCUE) BRSNS

% 8 R R ECSL 4 21 & AN RIKF 5 IR 48 AR BAA B E MR (R = 1.000, p < 0.010), Bf
W& ECSL 13 B/ i s,  HL i oo F5 i 0 1) s I A okl &y, Rl =R R ok
o 1E R IFHIS ) E R, ECSL 2% 2] #is HIE 5 AR RE y 2llskbknm, —if/K-F5 5 IR K2 h i1k
ARG FA[15]. A8/ 0 TR0 1) 045 B0 B A AR i sg e . S5 R0S0HE “ 5 DR e 21
M2 —8, BEE S AEDOREAR TS, HEEHRIE 2 AR S R AR E Et.

4. B

ARFFIET A EIERE, WG S D8 B A RIER N, HE T BB P AR IE4HE
BEE DU 21 3 AL T AR B R R SRS Ol DEFCEA /AR, BT 52T A2 11 e it
(1, 7o 1B SRR, BB DUEACH IR &, ECSL %% ) 3 5 a4 Him Vi 5 8 FEAN R 2% A5 3
TRTE, B R H REKCPREE, ALK DRSO LR S, RN AT A I AR, (HE
WILEEERIFARE .

A FCBAFAE LA L Z AL, W BCSL 221 FH B S H IiAICEE T RE 2 A EE L. 5
TERIG SRR IR, SR LT R fapn X DS 2 NS MR B, Lk, AW I R 22 HUBAN ) 2 )
BACPIIGAEA, SRZAAWEE: BB TSR =8 bR, A AR T LT 5. A 8n
ST AT AXE ECSL 22 21 3 (alIE S A RIS A R, Axii 75 52

SE 3k
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