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Figure 1 Procedure of data collection
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(1) OHERRE. AU FIH b EAEF R
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i 2 18] 19 2 3215 B (common  information) % & 7€ P,
IR 2 85 A RN 2315 AR R A B2 7t

ZAT 55 1A 5 e i SR AR R TV 55
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loss function), QW) ic M 1E W 3 (regularizer), [fij
A8 4 IE W I 2 %X (tradeoff constant). AN BF 5% 1,
L(x,y,W;1:T) 8 J fie /N e 1% 2% (least square
loss), i QW) # % % & Frobenius Il (Frobenius

norm). HfI:
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Table 1 Details of behavioral features
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t=1 n=1
QW) =W |P=er(W" W), 3)
A QMO AARK (1), H:

W= (/II+2xnan )71 (2 xny,,T>, “)

o, B A MR, AWFRCRA T R T 2004k
(bias-variance decomposition) %) J5 &, & 7 fix /b
FRIGR2E) >+ 7 22100 1 B2 451 2k (expected loss).

K, AR R Z24E 55 [0 )H (multi-task  regres-
sion) J7 1 PR #E 37 3 T W0 £ B4 4 B A IR 253
A 5 B R ST AR [R A, AR LR 4
P15 (linear regression) /7 . Hij 5 # 42 X £% (neural
network) 5 72 # 37 [A) BE 1) 0 R BOR S TR DL
AR Ry FEAEARS U PE 224 55 (01 0H 5 vk i A A8 R

RO Y T M F8 AR R A Rz R b R OC R 4R
(Pearson correlation coefficient), R0y {dt ff {13545
Y 153 255 L 500 35 ) o A 00 T &5 SR 22 1] 9 R O 56
F, BUE B R A OR T

1.4 WFseas

L TR SRS B2 G, AR50
A5 P28 I 4 7 ¥k 1 2 2 R E M 0.9, B 2 AT 45 Il
FITIE IS A BEE M 1.70(In(4)=0.53). #S7 A0 FE
g FEIR AR TSR () 1155 45 SR 500 B (0] 46 1 00 D 245
2 AR O REME AN Fe 2R i S IAR . MR
25 G B X 28 A R R AE I AN 2 3 s

B F [RIAE ) A E AR (AR SR A5 1), SE AR Y
TR 7 s B DR 25 A R A S AU N T,
I T A5 Aot 2 I 28 7 s 5 224 45 T A ik oy o
(18 FEL e DR 25 T A ) 3 4 L 50 B ) o 1)
PP 235 3R 22 ] A AH G R B K T°0.2, TR [
VA 7 7 3 N7 R A O B PR S T AR TR ) T B

F2 OEEFRRSITEREENITES RS 0BRSS
RZEEMHE R R

Table 2 Pearson correlation coefficients between predicted and
actual values of mental health status

F3 A RILEAT R RREA ORI R 4 WA R R A

Table 3 Pearson correlation coefficients between important
behavioral features and mental health status

FEAE AR R
e —0.1373%* —0.148%*
JE AR b -0.085 —0.094*
B TFRE 0.166% 0.073

LR (] AT 222 ) 4% ZAT 45 [l A
EUIE:] 0.12 0.26 0.41
LR 0.14 0.21 0.34

a) **P<0.01, *P<0.05

SR 0 TR 5 45 2R 22 18] B A DG R EUE /N T0.2.
(EAFE RS, JOIeX TR & O fR B e, 1E
3P IR BT P ], M ZAE 55 A J7 ik i ar
A SR A O B RROPR S TH AR L A 3 58 25 2R 50 B )
A B DN PF 45 R 22 1) A R O 2R SR e k.

L5 g

WF5E 1 76 O B g FR AS TR, DLtk
B IE A2 75 AT UR) FH S T I 28 554 43 B ) 0 BR300
POk LD BE BRI A

(1) MSATHFEX TRBIR STRREE.  BFoR4s
SRR, FREMES] L R RO L LR B 44 K
X O Bt R 174 T 5L A R G T v A TR AR SR
BB (M AR AT T AE gm s, o2,
124 55 P ) ST 1] T 545 45 e B TS 43 850 (r=—0.137) B
FEIE B (r=—0.148); 5B« Lo 4Bk % id FH P 5
050 1) T FRA 4K fe 1) 5 3 R (r=—0.094); [R] B J57 4 24
T B R Y P A ] T AR A A v 1 4 43 2
(r=0.166). X7E—EREE FIE T BEA B 6 T4k
#22 P H 197 (non-communication purposes) /¥ 2% fifi
WUR G . IR M AETEE K R 4.

(1) AT LA ST 58 T 0 28 B3040 70 BT 79 0 ZEL £ Rtk
BIHAARL, DR Bon, v DL 45 5 o5
B R T33P A0 PR BRAR A . DAASE B A P 45 b
KA, FEIFNARBITT ], R BIE Tk A,
T P 28 I 4 55 24 45 1] 05 2 1) B A R TR 3
THEAR AR AT AR | RS Y
T 25 3 5500 B n) 46 04 I TF 45 2 22 [R] A9 AH ¢ R B0
e, BRI EBIAUR RAF. LRSS IR 5 REA MBS
SRR OR R — 3, Sk 1A G A A 48 A RT DL AR
FH P B0 BERRAE . BRA BF 98 75 1 04 B A0 BURR AR
(NAE) R ITAHOCHFSE I, 8 B 28 47 R REAE K 22 02
— ZR 1) AP i T ] % AR A B /D T A A I 4%
AT RFHIE BN, o st Rel Gt RER), DIEE
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REAE PTG AS R 28 T OGRS 20 B AE (0
fEROIRAS), I, BR T #S SRR AT N FRAESL, i
it SR AL U — 28 51 HC(EL il Ak 5 41 A% 2 A AR B AR
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O BRI S ) SRR S

(i) ERRBLTT LA ) 2 U BEOR AR BFSE
ZURER, BN F S REBECRAE. 5
2Pk AL ATk AR5 T 5L, 2T
ZAL 55 ml U2 75 35 A9 00 B AR 25T SRR A B 4%
AR50 B A5 A 0 PF 45 2R 2 ) A AR O 2 B(E K
WEA W R W, A 2 A 55 11 E 07 12 R g 1 2 24
HAZ I AF TR &R BOAE 55, 7T LAY R0t o3 i A 4
SRCO R 0 B RS A ) 2k B 2 ) A7 A — E PR
JERIAH IR R, 1M ZAT 55 [ J7 306 AN [R] Ay 0 2
it R AE i 2 0] 9 22 2045 B U BOBBURR, TRtk ] 24
55 101 UA 77532 RE M08 A 2580t e < 35 T 19 28 030 20 B 11
R A FROPR A TR (0 AR AR

2 W52 O WA R

2.1 BiRss

AHIRGE R RE R FHAT 52 1 A9 78 28 5256 - 5 R R 4
BRI P B EE (D). R T ORIE R X 4
BEm B EE, 7E20124F 10 A W8], AAFFEREAL
205 B E BRI B IR B B P R T SR . A
(T B P N % AE 2 5 900 22 T 20 R A T 5005
T, IF HE— 45t iy & A H B8R 7E S5 T
JERTHI3AN AW, 2, A 178549 (5 1649
N, ZPE1136 N, “FH4EEY(23.3+5.6) %) A E S 5 5%
5 I 5] bt 50 BT A S B Ao R (A A b U A 4k )
BIEFAUT I M), POV oh2EA: | UG At
NEG NG 51%F119%, HAaB 530%; #iXm 5 E
NI H WA HTE2000~60007C, (5 AR A B1I55%.

2.2 B

(1) TH=mER 3 B R 1 25 =
(emotionalwell-being)-5 B > P I) GE (positive func-
tioning) %52/ 8B 23 T 40 i A B2 ARG A H
7 4 JEOFIN 23 0 BRI 1) < IE PR 1A PR 46 & 45 (the pos-
itive and negative affect scale, PANAS)3 I3 4 i
(1155 4 S i SR OK -, PANAS o) 45 ELAT R 14 £ 4B

998

KSR ) R S s R s AR R R T4y, 201 B
R, A 10 B IR IE S, 10 TE4
BB IR ER T

(i) BUCHTIRE.  AHFFEA A 18I R 5
18 % B 2 ”(scales of psychological well-being, PWB)
SR Y R O BRI R, i ) A R AR
BRE KSR AR ST M A SO RN T &R
R B AR PO, G R R 7 2 e R R Ty, 3L
T A P9 (self-acceptance) . B 1) A PR 6 5
(positive relations with others). H 3 (autonomy) ., ¥5%
% 3 (environmental mastery) . A4z H ¥ (purpose in
life). M A1 (personal growth)&56-7~4E JiE .

(i) PIZ&AT RRRE.  ABF SR BT 1149
MLEAT AR, B 5, FERRA WA UL 2847
FEOEAD IS A FEal b, AR B IR R i i D g 5
Bianal, 45 WX G (EWFARBORR A, AT
Wit T 26 BAER M AT AR, b, (1) FPE
BIRFRE: 53R T 9 i B A A5 B 5Tk an,
PRI . $E50); (2) AFRERISRHE: #iiR 79 anfoy
FEM -6 B B A NE S, IR L RR 4
AP (fan, & ESEH RGN EELB); (3)
PR FATR B RAAE: 3R T 90 T4~ AR AL R 1Y
Mt (Fn, EERFEEAENAET LET); @)
o KR M RFRIE: #R THOAE M 4 &5 LA
R E B BLCBIAN, <Ky 22 %0 | < HORY R, X AR
i, RA T SR R ITE, T AR A3,
XFJE A AF R, AR > P X A K P A0 Bk B
[F]Bs}, ASHF 5T %) B LIWC(linguistic inquiry and word
count) FAF ) A% T T 88 AR M 4517 Mk
fiE, MLARIRH P AEL B R RN ARG SR, 88
AN 28 AT R R Y A 4% 5 BUE S 5 LIWCH A
B dm M 25 SR —— X . LIWCHR 2 [ PR i A 7 ) 0 B
HE G, ERE ARG 88 B AT L A B L
TR AR HE (AN, fERERER] . ZREE 0] 55 K X SCA
I A AR R T R g1 AW A B AT ek
HE B LIWCH A BT 3k B i 78 1 38 884~ P9 28 25 W)
8AT NRRAE L Y B

2.3 Bfladipe

A ST 3 0 2R 3B 20 42 Pk [8] 15 (stepwise  linear
regression), LASSOI=[IH(least absolute shrinkage and
selection operator) . 227G H i v £ 2% [7 )3 (multivariate



adaptive regression splines). 32 $F[H] & [1] /4 (support
vector regression)%§ ik, G5 AN O G 241E
SR W TR S AT AR EERIESE 5 N
FRNLEAT MRRAE), 57 FE T 9 28 5504 7 B i = 0
SEARBAT A (I 4 e AR B TR | RO 3T
RETHARIA).

RO B PR AR T T R IR AR O R AL
(Pearson correlation coefficients), RIS [y {158 45
5O A I PE 25 2R Z R A OGO &R, UM K
AR B SCR AT

24 WFREEER

T2 00 S A R AR TR () T AA A SR S R ) B Y
PEZE R Z [ A AR ¢ REE an R 4. &5k, Xt
T2 S A SRR AR AR AR R 8 DA B A B P R
H 55 0T LAE $10.60, J& T30 5 A2 B i AH 56 K-
HYR, A e 3 S A R T R AR AR AR B B R
i ) fi P BRUAEL 445 SR A 45 2 1 22 ) 22 Sk, BU(E X
8] 4+F0.27~0.60.

AR R R R DA 17 Ry R A h B B T X H
B A% A T ) B R AR AR B[R] SR X A
i SR A P ) T AR AL S BTN TR B R AR L A, B
U0 A5 R T B I 29 10~40 M AE AR B 2 A, [HA
F1 G220 e 6 45 A A DTk AR B K eAh, 1B
FEAE 8 <5 — AFREREC . A7 M RRE i < BBy Bk
TR H et X A AR A A 1) Tk

2.5 e

T2 B 75 EE . T W2 AR BT B, Dok 56
TEJ2 75 0] L) 35 T I 28 8000 0 BT A0 B33 ik
PSR e

(1) AT LAEE S 5T 0 45 5080 20 b Y 32 00 5% 4 Sk

THRERRL WFRE AR SN, AT DL A R 2% B s A B
B ) SR AR R, 3 UL SE AR R T R R
T 25 5 50 B ) 2 0 00 B &85 SR 22 1] A4 M o6 2R B
J& T R A DMK TR AR St &0 HL
AR, 0 [ — O FEARE A B, S [R] 40 B
THL 2 [] i A 5% 2R B8 7 A T70.39~0.680%. X 3
W, 32 X0 S R A R ) AR R A, R DA
) 2% KA 43 A A B P B R 00 SE AR RS, AT PR
B E T 35 T 9 45 B0 43 B 90 B R el IR
B FERAE .

(i) @ HPRARR 28 RO AR, Xt
A5 2 I ST ) 3 00 S AR R AR TR R I =2 1) Y
P TG FE 25 S A A, 38 2k I 2 B0 X = R S A I
A E AT T RS BRIE 22 5. %4
WHENS A 2 EA W ST 45 S B EIE. BEA WFoT R, 78
IR TR 28 B3040 o) AN TR] A N A 2 B8 AT 5 AR
[F) 45 25 FE AN [R) B9 NS 4 B8 2 [B) A7 AE R BE AR 1 22
G420 e — @ R BRI T T 4 B o b
(14O B A (1) A A8 SR A 45 2 S (RN AR 22 52
3 Wit

AR TEBRT & A AT LUA) W2 588 43 B 0 Jr
TR A FAEE b S B R AR B RS AL BRASRAIE (o0 B
fRFORAS . EUEAERR). W TR kB, W]
DL 35 43 07 X 28 B30k A S0 BRT SRR AL D) ok 5K
PR R RIS M S A 1A P O BRARAE . Xk — 2 50
WE T REA W98 945182420, OF HLR I T R4 504 43
BT B4 5 95 ASASC AT LA She 33000 o st 1) i s 725 T A B A
JIN B SRR S RO BEURRAE (81 a0, AA®), 1T LA T LA Ok
LI o s [0 4 % A8 f AR P A R AR 2 A BRURRAIE (3]
m, OREERAS . B, EHATEERNE, K
RIS RO 2532 B 1k 5 A H AR 52 ).

F4 ENFRETEEBHOITESR S OEFEENNIPHERZEEHEX R

Table 4 Pearson correlation coefficients between predicted and actual values of subjective well-being

5% 2 SE A R R 0 B 2 BE
M 2 b AFEY BMABRRCR  AdE HEEI AEHE S DARK
B A Il 1 0.45 0.26 0.35 0.45 0.40 0.41 0.45 0.51
LASSOIf 14 0.38 0.26 0.29 0.34 0.35 0.35 0.34 0.42
£ JC H i B R 4 1 0.40 0.24 0.30 0.38 0.40 0.45 0.43 0.60
SRR [ 0.41 0.27 0.30 0.39 0.34 0.38 0.35 0.49
g R 0.45 0.27 0.35 0.45 0.40 0.45 0.45 0.60
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ARSI FEESE BA T - ISP T (e
FET5 1505 1, AR SCRIBT S 4518 Btk 1 nl RUA] 19 4%
Wt o3 Mt S0 B AT O B Y SE AR AL R X
IR T — AR T B | (3 Sk
FNZEAE H R AT 58 T 00 BRI, A 20 S8
TGN I8 BRI L I ] 9 R 2 A AR B AR Y0 B
f(fln, 525 RSB ZAHEE, A FE 2
o N AR A SR R U SR SR AL T TR T
FEM S WTFETTIE, ST sk B SUSERF T BT
I B o3 B e b T TR A — R SRR RS
D7, AR SCHIBIEFE 4518 o ol A% S8 Y A 2 4 A L
PR T A A5 BOAR A T R LA M S I B R AR Y
OBRERAE, KRB R R S RHE R, AT
PETHAE 2 A PO SV . MU | R | A

553k

MK, Pt 2 AN ST

R SCHRST B0 25 T I 4 a2 A 1) 0 BRI 507 1%
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Predicting psychological features based on web behavioral data:
Mental health status and subjective well-being
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% Black Dog Institute, University of New South Wales, Sydney 2031, Australia;
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To improve social harmony and stability, it is essential to acquire public psychological profiles in real time. However, traditional
methods of psychological assessment have failed to meet the requirement. This paper proposes a novel method for predicting
psychological features based on web behavioral data. Using a microblogging platform, we built predicting models for identifying
mental health status and subjective well-being. The correlation between the predicted and actual values of depression can reach 0.41,
and the highest correlation on subjective well-being is 0.6. The results indicate an effective overall performance of the established
predicting models. This study demonstrates that, based on web data analysis, it is possible to efficiently predict psychological features
and to update the predicted outcomes in real time.
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