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IR B 515 0 1% 25 SR 3 sy, H B 38 FH 1)
R SYEZE R M AR B Z5 45 (Brodt & Zimbardo,
1981; Martin, 1961); 17 A WLEEHE (N RE M & 1) 25 1%

A AN AT A, XE LA N BE Y 25 RS 25 AR, B
AR R B B 25 AT R AT RE 32 B IR Y 4R
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FEXTZ PR AR AT 7 S5V a, AR RN B
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158 1N B

L

53 %

%% 1012 A, VU4ES: 449 A, TAES 78 A,
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AL (FRZER 0), KRR ZELFREA B &, 45 4k
JEEA S A NE S, FA5EAT R 281 ¢
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LW WERTE T & X, SEMERG., RE
IR EAEAESS 50, AR Hid . X A0
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WA HE— S FE . RARK KN, KEik
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Inquiry and Word Count, LIWC) (Pennebaker et al.,
2015), EALE 80 ANiAZE, 2 4500 4FiA], EHH]
RAFFENRS R, TR AT SRR
FEEKFR | EHE SO BE A AR 2 0] (Tausczik &
Pennebaker, 2010), ¥ 3CAS Hh % ia) i 5 fa] Mgk 47—
— X, A R TR R RS R, X — S
A AL Bk AR, Y AR IR B8 B (Tausczik &
Pennebaker, 2010),

WFFEH IR, BT Y 7 R T T R
AOWE 5T )8 B /B A9 4T 55 (Guo et al., 2016), FE i,
o) P P X ST A R B G R, N
SRR AR B R 55 09 1) AN IS T AT B AR & (ZE 1)
AT, PRSI R R 2 e 55 . ASBIFSE IR
FE R BHGE O P I T 53 00 £ 0 FH S 50 B B R A S0
(TextMind)” o SC B4 BT R B8, 1% &R G B9 A% L 1)
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Iz, AR T 295 E(Lin et al., 2018;
Shen et al., 2018; Wan et al., 2019; &4 %, 2020).
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P3in]” 5 rp SO RN AR AR e AR 45
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R BRA K HAN SRR b s, N
T SCA AT R H B <2, A O T i
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T IS 118 A2,

BEAN, SCUsia) L TR T RGE R, TN
SRR T SRR R E S o S ORIE A LS
TFHRBUNF A SORKFFAE, AW 5T X 4E 2] ()< 0%
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I R BIRHE T, BN 2E Al AR A i E R
A1 B IR S0 TRl L R TR A TR, X 4% 3R] 2K R Y
WA TP 5
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AR AR, AR AL 118 AN SCARFRAEAR 1
2.3 4FMETFIE

SR SCAS 43 # R FU A A 1) AH SCBiF 58 K 22 7
A TRFIE G ¥E (4N, Tadesse et al., 2018; Tandera et al.,
2017; Yuan et al., 2018), Pk 5 A/ 451E 44 2 T
R A5 R T s AR B 3 T B R A T v A
AHIRGEAA AL AR AL, 1] HL3 1 TR 5 25 1
A= B E A A 1 22 S DT 0 i N2
ZEIEIE T KU, P, 0k ) BES A 2IX Jr 25 4%
FF A R 300 B AR P RV R A T A BT J— A B R

B, X TR R 118 ANRRIE R TR 2
ik, SR 50T BB TCOMRHE . C1~C98 K 98
AR, XEERZ MR RO R, B, B
DA T B R T R T BN 1 BN 07y 1 R 13
T REAR) 00 R A 1 w1 & 1] DA R el 1 28] o AR
5N AR 2 R R B AR S L,
C1~C98 ¥IVE A FHIEAREARL, C99~C109 2y 10 Ff
PR S, AHIE9E 85 5 /N AR 25 A I TN R AR,
I C99~C109 R AR, C110~C118 ARG H
FE RS AE, C110 e iid%e, hTaa407
T & TR S VR I TR ], R im0k 22
BOR, AN ARRL, (SUR FZRRIEXT C1~C98
BRI TR EAL; C111 s iR 50, FoAl]
AR X — R AIE RE 8 S R 1 25 425 AR 8 1 4 8 1Y) 1
TREE, PCKIZ AR ARLHY; C112 Shyein] JLgg

38, R A AR SCAS 1) X 4 A1) L 1) 7 5 PR
X —REAE T I B i 25 1R AR 5l AR LR A
WE—id 2 LA E 2R, IR ABIAL ClL13<%k
FHR? . Cl4“KET 4 IR CLIS“WK K
T4 A" ClI6“8 3 R C118“URL %>,
PIS AR NA TR, HANEA SRR REA RN
BOF RSO, PR I 8 43 R At A G AR A
CU 7] HL 2 5 C37°I8 18T R 1) X AR 5 A
HOCHIE], PR R AN AR

WRIG, KH 7B % (Oakes et al., 2001)%F %
C1~C98 L K C111 it 99 ANal 4 fE #E 47 it — 28
L, TUNRRIESE A v BEAS S5 KR b X oy 251
FER 5 58 B AR o R 7 R R R T e 1
FH%¥E (Forman, 2003), {541 Paudel 55 A (2018)id i
7 BA R B BURR AR LA 2 B HE R T P R A N A Y
T HT o R O7 FEIE A e SCA A AR Y 56
ST A5 5 TR ELAG AR 8 A R, 8 I SN R
TEAR A, AHTRBIRY ORI IS 43 8 B R IE 3 3 BHLAE ) 33
WK 1, Agarwal 558 A (2011) % #EARF SCA AT
15 AN JERsE, A I SCLA R ) B A3 A5 R SO
fEIK B 75.39% 9 43 2 fE 1 M, Chamansingh 1
Hosein (2016)7E Bt LAl A3 in T R 7 Bk SR HURs
fExX — 2P B, MR R o R ER SR = 2= 78.07%,
I H IR AR T A A (14 51551 [ R0 A7 75 2K

R O A 50 1A AR I A AR 1) SO
I A 22 5, IF H B RIS SRR BE 52
ROMEMK, FoRIzZa e F I P i A5
RSB, BARHTHEALS:
2 N(G},0, ~0,0,)°

(O +0)G; +0,)(O; + O, O, +0y,)
Hrr, Oy FR/RE 1 (W) TEZERER SCA
HBLAIIR, O Fom W, 7E I8 AR SCA B Y
W Oy Fonbi Wi A H B I (W) 7E AL BEAR
SCARHH BLAIRIR, Op KR — W, TE Tl A4 SCA
HH AT R, N 7R Ik SCAS H BT AT T i A4 0 U
S, N=0y; + Oy + Oy + Ons

AW ST R T EET R . BN LK R
TENG L = A5, 53 N Sy AR AEA T
R ZE N R ZE R RV 245 25242500 AR DL RS A4,
PLo? > 100 FE ATk briE, 1981255050 . B0
HILL R ZE A58 4 1 0 = L SRR, R4 FRAE B
PLSIAEOFPREAL IS, SN ABLES 2 T TRIIAR Y
24 BIiRE

FEF U5 FRHE, SR ML ) Bk S

V4
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AR Xt 2 AR B A o LA a2 ) Bkl LA
ey e ey 2 R A R AR LR A TR . 1 e,
Bl oy N gRBe S, 2T 2R RN ZRHL
e IR, TR E AT A B WECR IR, AE AR
HR R AL TN A AR 1 o DI R A A B R o
Fef 2 1.

x1 NGEERWNAENS

TSN Y Iy
— Z&tEAT N ZathINA Za kg 44
2 i & i 2 i

PNGEEAK 138 907 228 817 176 869
MR A2 38 223 53 208 41 220

BORIPEAG P AR by . MERR . F IR FI{A.
SEG AR 2 XA TR PR IEAT AR RS . MR SRR R A
Ay BNFIEM AR, SEBRE TR sl i,
BT A 25 1 R A ) o T 3R R 40 2 25 1R
S, PR ZRE GRS DS, AXCh
TP/(TP+FP); #8750 A4 L 0 i 8 R 4 43
R 2 A v, BRI (BRE R 0)E
B, A3 TN/FEN+TN); AN HERG R 4 (E AR R
BRI, A IR PR IR T 52 5 1A,
BRI 2% H B lin, R 25 L
T B A B R R OR PR R Z5 R B2 A T, B4
FNZEB ], X — SR AR AR U,
BRI T HRE B AS RAS I ok i A RohE, At
4 TP/(TP+FN); 538U 75 3538 FE 1A I i A R ROR
SR A 3 A AR A R B I A 0 288 Sk 3 Y L,
X — PR PR AP FR R RS B, RBLH T <R B
PR L w1 A s, A TNAFPHTN); i
B ER R BENRFT LG B FLE R ERRS A
(0] S5 f R RIS X4 5, AR B 25 B TR bR, 25 TRRER
() F1 B R 26 1L TR 0 o A0 23 RT3 T 23R (10 38 - 1)
B, HSE AR F1 R A AR 0 MER S 43 [l
RGP APERI%E M FL B SRR R AR A R
(14 I NP 355

F2 HESEERREBWIERSE
SERRIE F 2R S2FRJR T X A ik

DRI E T E SRR TP FP
e SR EEIN FN TN

AWFFEH Python 3.6.2 FATRIAIFYHE, 221K
KPR (Decision Tree, DT) . BE#HLAE M (Random
Forest, RF). [ & AL(Support Vector Machine,
SVM). #&4§53# 72 [0l 5 (Logistics Regression, LR) .

K T4 (K-Nearest Neighbor, KNN)LL K £ )2 BHIAL
(Multi-Layer Perceptron, MLP)/NFh43r 258 |k
BERYAE A& AR G I8 b i FH T 32 9 R B B 1y
B (Aung & Myint, 2019; Farnadi et al., 2013;
Majumder et al., 2017; Marouf et al., 2019),

AW 5T T 25 2 REAA A B 2 3 /)N T 5 5 A
X AL A ] 53 A7 AN 3 5> A A 035 30 A7 AE T 0
A A SCHIFgE v, XA T Y A A5 v B TR 5
i (He & Garcia, 2009), JE AR 432588, Qna% 48 i
SEIEE L PR R SR AL, Y5E T A Y 2L
A, TEAEAS R 5 o0 A A 24 45 (n) R | 3 A
(Lopez et al., 2013), BFFEAI, TEN IO, 48
Pt R R AL () 25 AT T HE (L &
Zhou, 2006; McCarthy et al., 2005), % Jy i it %
SE 5 43 28 0 40 R R I Rl A AR A ) o I T 2 SR
(Ting, 2002). AHF5E A £ H A& ik 1 25 120 A,
PRI A ZE AR AR () i o0 28 1 T v i 2, Xt
BRI PEA TS PR S, TRIALE B e L 4 25 2
R

WG, SRA LR A AR T 25 28, PRl
PR A58 LI AIE o 28 SUIR IR 1) 2 SCHE T Ak il T
YA VI 2R TR S B I 22, 07Tk g
b X 1Y 1)z AL BE 1 AT T SRR AL T, PRAR A Y
Fa € PE(Hawkins et al., 2003), 32 X EF 45 R4 4t
R FOMBAI XK 3 RARER, X 5 EF
FE B ME S A — B ARFFE R H Geisser (1975)42
1) VTS I UE T i, VIRCE N 5, B8R 345
5 A, BRI 1 AE R ILE, IR 4
R RINZRAE, HEAT 2R EUE . CAPFRE R R
MV BUES 5~10 B, BEASTE IS B uEROR R E TR
B[R B, PR AR 7R 3 58 Y v R (Friedman et al.,
2001).

3 WEsEER

31 HIFTESEFEBTRNEX

TR 5T PP AE U /N = AR 2 PRAY 49 44244k
YERREAS, W2t E e (EV/NLEFEZERR) LW
H VP45 R L R BE AT 25 A KO T e 25 2R
A BT R (R 3), BS54 HPEZ [ A
KA
32 INFEAEFEERERMEIT

e, SIBREUEASE/NT 0.2 1) 3 TEBIH (5.4
A EZHARNIRGALIE; THEIEL REF L
RFE A 27,8 0 K E SRR VE 6 TR, K
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*x 3 HFEHEFEBERMMEX
en OB HOBIESN- OIS HOWIES—
S RN B RS Mo
22k - 0.205 0.514 0.419 0.415
BT H
2k - —0.170 0.213 -0.092 —0.008
ZEIANm
22 1 - 0.067 0.332 0.084 0.181
N
22 - 0.058 0.421 0.161 0.239
B

FaRR), Bfi)E, X EEERITRIEMHN RS
Bro FLrbg o H AF AR W i i LS, XX
TR JEATRS TR (. 20. &A= R B AL —
AR, RARFFRSHIniE; 21 o R EFIR 2
FINIRGASE—HL, KRB HIKTRATIR; 220K
g A AR BLIE, KA SBAnbk; 26.40 R &K A= R
BOANE—R, RERE| BRI %), A EEROT
19 BMH, HAPLE REF (x> = 898.599, df = 149,
RMSEA = 0.04, CFI = 0.94, TLI = 0.94, SRMR =
0.04), ZEfBEATHYERE | ZENYERE | 210G 25 Yk
£ D) K R HEAR ) N — 35 PE (Cronbach’s o R240)
43978 079, 0.66. 0.78 AKX 0.86,
33 #Hikgit

HR A [A) 46 AR B 45 A E AR TE AT L 25
TEINHIM S RG24 = AT L IPRES, MRYEE &
5 Z 5 EURT 1 OURIRYE R B 25 5 AR BREE R 1),
AR R @R FRZE R 0), HILRIAH 6 4
FEAR, £ AREA T | TR AR B0 AN 4 FR .

x4 HRFETERILCE

A BRI fewgin)  ILA TRE S

AEORARR L ruR CRR REE R
P

;'511:(1) 281 21.52% 62 353086 7338.62 21711.80

7(0) 1025 78.48% 78 292321 10114.79 31150.93
ZEtEIAN

1511:(1) 176 13.48% 137 152657 6056.41 12702.45

7(0) 1130 86.52% 62 353086 8227.89 25375.75
etk

1511:(1) 217 16.62% 95 199348 7957.13 21606.92

7(0) 1089 83.38% 62 353086 7931.17 24538.95

3.4 OIFIR BT
LR R A LA 224 i SR K, (6

i TRA R 5 E B RV h OV RS
R & (LTPYX SCA 4T A 84318, GeitH1>in)
SR, B BT TR R s AT HEE, OF H
Bl gz A~ Bonas 2] Bt 25 R BoR, A/l
6000 i) 1y RAAS AR 90%, 15 B N
1000 ia], SBAMR Y E AT 1% (R
A R SR AR AR i UL 1 1 2) P, DR
Hil 6000 A Ay /N2 A SCAS Y s AL . 4% 6000 >
e A ) 5 e B e SR SRS T LA, Ho 3119 A~
T REMS ST A VLHL, FLAy 2881 Ainli4kE 1] 4351 5
A 118 MR, IZIHZEAT 55 th Wi 440 BR2A 0T 58 A T
FALE SE . P78 )5 M iR] B3 UL https://xttian.oss-
cn-beijing.aliyuncs.com/shyness dictionary,
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TR 4 A T BUNAE AT, 2)pt 2 PR ial X 25 42500
AL FEAEAT N LA B 5 AR 4 2 LA ) T A
3)ZEIE MR SR I & AR A TRl %D, o,
55— AR B 24 TRl % 254547 S B AT A 18] B 4
FH, T 252 D R 25 A% g B AT B T AR
HTIETE . DIReTE . IAH R ) A5 R 2 25 AT
ELAIE [ BOMAE i 25 AR N 25 R g B
B ] A TOAE T, S)RF ) 3] b 9 5k 223 X 2544 7>
FLA IE ) WO AE A, T A S 1R G 25 5 A B
Ry 0 1) A 5 6) R en g R ), G S A 0]
X ZEARAT R ELA B A I [l SO T 7)As R AR
), FEOEEATE, KR g HA B R B e T
MR

SRR SRR S,
3.6 fEETM

FEF I 5 R, 3 xf 54507 . ZE iR
A ZE TR g S TN AL, ARG 6 R
IR 1) 7 Ji A AR v i AP K SRR R AR o L BRAN []

BEAY R ISR (IR 6) A& B, % T30 3 AE A4 114
iR, SRR 2ZERAK, WTE 0.8 £ty X T2
IEBER MR R, BEALARARFN 2 5 1 3 5 [l )5 7
PRAH X #5847 (0.15~0.50); X T34 30 B AR i 44 [l %
(BDERSFRE), B sC B AR K 4R Y 2 BRI X
BAFCRT0.9); X T ZR R A [0 32 (RPEUREE),
Bifi AL AR AR SZ 457 1) £ LY SR LA 47-(0.15~0.44, H:
WA 25 e FE R, AT O R A4 BE AR AIG); T R
F1{H, BALERMRIY 25 R RN 47(0.55~0.57)

S5 SR FE B, AR T AR T 1) o
3 R R R, % 25 R AR T A oA S A [ R
FLEAIR, X5 25 AR i AN D, e DL KR
HEUI R A 56, EARAE SR AR AR A T T 4R e A
R PR BIOK B 5 2 AR TR AR A T A A %, (ELR AR TR AL
RAR.

FERSR T, MALERMAR I AE A 54T 55 TR i 3R
B, HEMRHZAR A 4728 RHIE, 25 R W3 7,
SRR, SFLMRRUE IR &, BUETE 0.52~0.57

*5 BUHEREUSFE
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ILES 3 F (1) |k e R OO I RTIES £ Fm (1)
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- § dl%ﬁ’ﬂf § Fﬁfﬂ?zﬁ% i?ﬁﬁ%?%ﬁua § KJEQIS A%J%:'Féiium Ai%r'ﬂim

T WNE M ATk A IESE ATk A IES ATk A 1B AT W B4 TR NE 14
HERfR—3E  0.86 0.78 0.85 0.88 0.84 0.87 0.86 0.80 0.84 0.85 0.79 084 0.83 0.81 0.85 084 0.82 0.87
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R7 FEVIHRHEBZXGIELER
- B—W B =K EHIIN RN/

T WNE " AT W S 1k A Eg ATh AN BE ATh NE 4
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H%E-EEH 08 093 068 087 09 076 0.7 087 077 073 085 069 074 0.82 0.62
BEF-24: 029 015 044 017 009 04 043 017 033 039 029 039 044 025 044
F1 i —¥%H 087 087 076 086 084 081 078 082 081 080 084 077 081 080 0.72
F1 {H-251% 027 021 028 018 0.5 032 025 021 025 026 031 026 029 027 026
HOFLE 057 056 055 052 056 057 055 052 054 055 057 053 057 054 0.52

Z 18] o M A AR B A AR A ] R LR, U
i KA 0.17, KB s A 0.1 2
PEREAR RS E VAN 22— 28, Wahi RN 0.27, K
s A 015,

4 g

ARG B IR R /N F A AR 0T 7 WA, CE
I AR S T AR A T T 22 5, PR IO R
FH R 7 B A TR U RR AE (R O 2, P 7 2B )5 1Y)
FRIERAG TSRS, 5 AR, A — 2o 58 LI
RUMERG R0 2 H bR, A5 PR A R 45 S 1 i Re
SR FH ol 25 ) 4% 45 000 52 2% 1 % A 7R Ao B v 4
fIE, TASZEATRFAEGH L (A0, Xue et al., 2018), >R
207 R R R TIINRS B2, AHJE IR ASRE RS X T3
DU B o 75 XA R AT B 00 %) il R A A g o R,
SR FH AR B30 1 T 5T B8 TBUARE 21T P T A 7R B A%
GG B AR N I 43 N 25 4 B R Y 1) VA
FH B P R0 22 S5 LA B 6 425 Y00 00 A5 780 F A e I
Wit
41 EEEZFEENXARIAREEELERE

ASBIF 5 T LS A /N A AR SR X < 30 1]
PEATYFE, FE IS T LE A0 B L, ST
SR VE R REAE R I, 8 3 O R S X R R A

Friiik . S5 R, 5 R AR 8 FF AT iR 1
WSLAFE ] B 22 5 o RO IE R 2 4E B 3t
BRI 251547 0 B4R R 2541 46 i 1Y) 1 55
My [RIB A AR SE R AiE Ry B —HE B T A, BERE T
AR B I R AT

ZENEAT N RN DL R F5 A5 2 ) SUA R4k
() e P 32 AR AR g A P S 0 D BeAt 2 D R
WP B, mZEEAT N . MmN, K
FRENE AR SCA T, A2 B /N T
AMRSCA, X5 EERULE D . BIARE . Rk
AWM ARG HERR, CAMRER, &
R TR & R 7 N RS TR S B Bl 5 P4 N (1R R 2 N S
(Mehl et al., 2006), i Z5 4% 0 4 AT AT REZ
i A M (Lawrence & Bennett, 1992), FLitk Py 15inY
MMRZE LG R A 55, 2011). P, ZEiEAMA
A8 XU 5 BT AR, FESCAS TR R B
R A HOR, @2 . s EAT N
DL Ko e ZE ARG A AR B SCAR TR, k23 D R i) 24 8K
o BRI RN, EAMEYE RSO TR f 2
PRI £ (Gill et al., 2009; Mehl et al., 2006), A
I, B A2 D R ] i — 25 R B ZE AR I Y
P o b2 D AR TR] 0T 2 125 ) A ) 04 R 2 AR B
FER N —TF2K, @ EENRE) A PR D
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FZNH ., CAM BN, JLENELESEFLR.
AL B #E 52 BE 1 55 41 K & (Arroyo et al., 2012;
Huang, 1999), Z&fk L3 B AR L R IB W
e R AR, S ) T SR FH 9 A A S (Engfer,
1993), 42 il B mc ik B2 P47 8 1Y 58 BE P B 556 1) Sk
IEMZEE, BRI RES | JL# 2% (Bruch, 1989).
W, A G T /N A SO R i i e, (E 25
S SO R X A A B, R Y S BE R B R 2
AR T e 50

CARE IR, ZE0 TR SIS 4 AR 5
N5 HAMEAT R ILX S (Leary, 1986). ASHFSY
XFZENEAT R« RNV 25 WA 2 =4 B2 3 il 42
WURHE, 4R WoR, RIEAT NSRRI B 5 25
PRI G AR BN I B 25 5 . B oG, mZatk
TR 25 1L 15 2 0 S R A 4 R AT 45 5 —
NFREZEARAG R, I m Z5AEAT AR SO i 2
T B 22, T RE S Y 25 A AR 1 Rk o 52
(Coplan et al., 2004), BNE+lagam shpl A ES138
[lRESN LA ZH &, A A5 MR IR B 52 FE R
77, AR A 4] 2R A7 A 28 30 Bl DL 4k FF A S OKF
(Dennissen et al., 2008); HYK, HiE1H (AL SIHEFTEH
WAE) . Difginl (B AG S 5 ) . A AR (R
PR AR L AL 2ia) o HEBR IR S5 )0 25 4247 BA IE )
TR, R 2 R 0 N 25 1 2 B 1 ) S
EM . SRR R, 82 0872 0 R e A
2 W R A I A, BDXHh A 4232 A C Tk
N R (Laserna et al., 2014), b FrAFHEHL S,
RS FAEAT R e . S Ah, FEAEAT R
FEAESZ BN AP ERBR I, B AT 8 19 1 45 1% (Henderson
etal., 2014), 7EGVESCA B RAEARIL AT BEAS I 4k

Il A0 ik 2 BRAE . AR DL R AEZE DU T
28, Horpad Kax 284547 A A B IR 00 1 1] 5000 4
JH, 0 A2 22 6] W) X 25161 4 A WA 3. 7 £ o) 5000 £
Mo CAHMFREY, SEE MR BTN
F . AR A BZE ) (Caspi et al., 1988; Dennissen et
al., 2008). B Ay KEFIFRIH(2000)A7F 58 & B, & A 3K
N RIS TR A BAE T B2, TR A R ok i
TR B FEK E A A A B 5 0t 2 e m, B 5 oR0k
TG TE B A o AR A FRAN ) AR AR 3 5k
FNTCHEE M . RASRIRB PR, Pfe itk K
I, Bad 2anl B AE SR B PG TT RE S e 25
AR B IR S ),

SR I R R 0 25 45 AT S B B A Y 1 1] 500
ER, JCHARBAEL 386, X —45 R 5 ER iy

K H (eI m NTEFE R HEY & . O
e ARy, 25 RS A AR A TRl B 1 AEAR A
CEYFAPE, YA AT H BN, 117
2 28 1R P AH 6 [ i (Leary & Schlenker, 1981;
Leary, 1983; Schlenker & Leary, 1982), #2214/
T3 A i) A B L R 2R AR AT S AMRAE H A T o
SR R . BT, T SOk 2R AR A A Y
i A IR G BL Rt B OG22 I A B AR
(Zimbardo, 1982),

A 303 R ) 6 2 4 A s B A I I ) T S
YER, JeHAR AR B in) . TR I A A R 45
R, BRG] 5 M TUR B 2 IEAHE(Gu et al,
2018), 1M Z5 155 #4 5 B g 35 A & (Hofstee et al.,
1992; Jones et al., 2014; Kwiatkowska et al., 2019;
La Sala et al., 2014; Sato et al., 2018), JE £ & i~ A
TEARAFAEAL SRS S 1 =0k rh 28, Ve B Rl
7. 1) [R) B AR B 5 2R DL 48 B %5 (Narduzzi &
Jackson, 2000), F H 7778 X] #8152 ) i B 56 1 Fxt
A 3k P 2 8 (Cassin & von Ranson, 2005), X4t
FRIEY 5 25 R AR
42 ETFXRFFEMES KRB GBI NEFE

EEHIEKE

BT R AR A R, BRI
S3 PO B A IR ARL Y & RS FEHR AR, TR
HEAHEA G BRI, CRUE T RIRL A T ROCR . 25
R oR, FEHLARMAE =N 4E B R B I, E
AWFFE, [RVREA BT 5 2K BEHL AR PR AE A T3
D0 PR ) A S5 AT 55 P ik B B ALRICR (Chen et
al., 2017; Kwiatkowska et al., 2019; Papamitsiou &
Economides, 2017; Skowron et al, 2016),

H T I 1 R A EE R 25 4245 BT 1 SCASHE i AU
5, PRIHOR & A A A TR0 AT 58 45 2R 5 A BF 58 %8 e
S3FT. AT LIWC $2BUFET Facebook [
FRIRILAASRIBFFE T, B R ZOEm % A 5
VI K F1AE AR AE 45%~65%30 N (30, Farnadi et al.,
2013; Marouf et al., 2019), ASHFFE45 F4%30 B A BF
FEAR, W M TAEL B AR SOR BN /g A 22
FE BT AT AT PR, U H R A B A S B AR v CR T
0.9), UEHIXS Bl BAR R IRAAE T /N, LTS 4
JERBURETE 0.4 7oy, HOEMADNERETE 0.2 724,
EAGERIFATA, X FEEH TAEN FEH
PR MIRER /N A ZE AR 2 T ) R B, AL
ATAIRRFE, oAk PR T 5 XURS AN B A T it e 1)
A EALRAETT 2, R AR, A5
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WoR, R Z 0B FRAE (I P A Lkt 22 )
28 DA SR B 2R Y B, fig i It B v 0 i R
(Aung & Myint, 2019; Farnadi et al., 2013; Tandera
et al., 2017), kbln, Farnadi %5 A (2013)7E a1 4F1E
OB W) | DA vl S B 1y B SRR R RN
54%1TH & 71%. KL, ARk 2RfEC A LI
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N 4 HEA RAFMREEBIRL . teah, Z5tEaE K
AR A RN, T AE S IE A 25 4 S
T Z IR RS PEAR N 25 — 28, X —1f i T2
Z B T FEASE ) 43 A0 AS I 19 52 1 (Diamantidis et
al., 2000; Oommen et al., 2011), FRICBHFLEULE
KA, P SO, S A TR
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Abstract

The present study aimed to explore a new method of measuring shyness based on 1306 elementary school
students’ online writing texts. A supervised learning method was used to map students' labels (tagged by their
results of scale) with their text features (extracted from online writing texts based on a psychological dictionary)
to build a machine learning model. Key feature sets for different dimensions of shyness were built and a
machine learning model was constructed based on the selected feature to achieve automatic prediction.

The labels were obtained through “National School Children Shyness Scale” completed online by
elementary students. The scale includes three dimensions of shyness: shy behavior, shy cognition and shy
emotion. Students with Z-scores of each dimension over 1 were labeled as shy and others were labeled as normal.
Students’ online writing texts were collected from "TeachGrid" (https://www.jiaokee.com/), an online learning
platform wherein students writing texts.

The dictionary applied in the present study was Textmind, a widely used Chinese psychological dictionary
developed based on Linguistic Inquiry and Word Count (LIWC). The dictionary was compiled mainly based on
the corpus of adults. To ensure the validity of extracted features, we modified the original dictionary by
expanding the categories and vocabulary with the real writing text of elementary students. The revised
dictionary contained 118 categories.

Features were extracted based on the revised dictionary. Chi-square algorithm was applied to identify the
features that can distinguish between shy and normal groups to the greatest extent. Three sets of key features
confirmed a significant lexical difference between shy and normal individuals. Among the selected features,
some were shared by multiple dimensions reflecting the universal textual expression of shy individuals (e.g.,
The average number of words per sentence and the frequency of social words of shy individuals were less than
that of normal counterparts.), and there were certain features reflected the unique characteristics of certain
dimension (Perception words predicted shy behavior reflecting that high shy behavior individuals frequently felt
being watched).

Based on the selected features, Python 3.6.2 was used to construct the six prediction modes: Decision Tree,
Random Forest, Support Vector Machine, Logistic Stitch Regression, K-Nearest Neighbor and Multilayer
Perceptron. Overall, random forests have achieved the best results in the present study. The F1 score was 0.582,
0.552 and 0.545 for behavior cognition and emotion showing the feasibility of automatically predicting shyness
characteristics of elementary school students based on textual language. The implication of word embedding,
and deep learning models would improve the final prediction.

Key words shyness, online writing, psychological dictionary, text mining, language style model





