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v R B B, IAERAE B X ABET 1z, WIReT| & E G
R, NG| R R E .

(i) POARIE B F kB EIE A mEL.  — 5,
PIARIE B AT Th e 2 40, TH BRI iE R, %
R, Bz B s IR A I B O3 — v, IARAE
BB X HARAE A AR AN S, B i ) T RO E O AR
FESE, WS EE.  (20174F 0 [ W B HARAE 18 i
HYEIR, AR B BMAERTE T, AS%NFRIR S
TR B AL B RS B, 1 H: At 95 % W 35 5 2
T 555 BR 2 AR

(1) FHRBIRA G = K By7 A RR S —J7
T, T XRE # B A SN E, R N Y B 4 5 AR
Ll BESF AN OERS TAEE A=, 55— 5,
XTI IE 14 A R A A7 AE — e MEBE,  H 1T x AR AE
IS WI AT B & TR PR IS 26 A BORS # 2 05 12 W
54511 F M (the diagnostic and statistical manual of
mental disorders, DSM)#EATI2Wr, 12 F Wi i 75 2
Zead g N2, AR AR, I B 5
ZRR, SUCRIEE, A7 A A AS R B S ) A,
AL, XHIAREE 2 BT e B2 g L. B, IARAE
BE R IR AR A TS, P fAT 28 2 DL RO
o EIRBIZEE ER 2, TWABAE £ & 2 R L
R s T R MR R R LR G B B 2
AR A A A X i = R AR 2 T B I IR 22 0. B 2
WA E A, Eeld B siia —amnE
WL ), A2 W R AR AR, P, AARAE 55 RUAH
s T2 PR P LE R S RO B B A DS i, IS AE A
XSURH B i P AT 00 4 A i e X 4. (AR e )
(Global Burden of Disease, GBD)7E20164E 1Y) £ 14l
Xof 2R A B TAT G 2 B A A PR, e g A AR R
Ay 0 23.7 %0~54.4%, L E BEARAE IRAS: %
43.3%~9.68%.

PR RE I6 T7 09 DS HEAE TR0 W ny 12 Wi e, an 2R
RS FEAR XS & 4 AL 290 B B RA R I 50 T PR A 4%
H 2 W AR A SR IERE, R B I b A AL B A
90 I R Ui 2 0 R M, (2 fi ] 2 R 2323097 TR,
A G| NI 0 S A Oy X, AT SR
2 W B BRI, DL 0 3 w800 I = B I R4
ARAE B - i A, B Bl B AR B S A BB R YT

HEE-FIERAK L IWIRE SRR, B
W E A X T & SIAREE M R, A IRREE
FE R I PRIDERAE A sh 42 Wi i) T 242446 17 n] 5.

2082

WO AT, AR A RIS BA DU RS 1a
BN T | ST R T AR A AR
PRd D |7 . AR AR AN RS
IEF AR, <A E B E AR A £ B
KFE, MABAE B AYHLAT (fundamental frequency, FO)
RIS, AT . RIE . BEE ARSI R T AR
E R8P R AR AR AR D R AR A 5 R
MABREBE A G, AP A, 500 HzLh F 500~
1000 Hz 75 3 BE i 114 A8 b R B2 RN AR Y ™ o A% 3 3
INARSEN AT 0L, X UEA TR AR R, X AT U
HREE 5§ AR 20 T 18 5 0 75 2 R AE 1 F 3, B
BhF O Gy s PR AR N ASRE . BT X I AIAE £B 5 R AT
FIAHEIE KRB LR PR R,

(1) BB, HHIE, tRECEEINE
HECE O I R RUE S R EON BRI By 2 ek
AR PP, B RS 1 2 PR R A
i (voice) AT & R 1E (speech, A3 45 1) I 1 15 ) 55 Y
ORI IST e e Ao 0 BRI TR A B 2 A AT 2 B,
TR A SRR e RIS AR S P AR DA LAY AR
MO e — B B, WFAE R BT A, S
Bl TR 97 0 G BB R S A AR A S T R
40, DarbyFlHollien"® fz .42 H A5 B 52 56 )7 vk % 4%
A X N T T B2, R FH TR 4 R A A
TGS A E R, SaTEN e, AR AE
NTEIRIT TG 75 5 A B 3R] (HR, e —2f
SEH, FETEIB R A R, B g LD sl = X
HRSE ). B0, Szabadi®s N5t 84 Bl it (44 fidt i
N 42 vh BE VAR IE 8 ) HEAT T P H 38 BR 5
SRR IR, AU () ) 38 4 AT DA S okS pf iz gl BE T
()% FE br, TR B2 ) BE 2 0 AR GE (%) T R AE
Z —. MundtZs A% 354 IARAE H o R AT T Hske
) FEL T 7 TR WA SR B 3 . IAISIE BB B IR T
BAAREK, IF AR EEX — B el e 0 15
AFRRYE O, A, BB DLCREIR P45 e
75, WHTETIIR, 80T GE 235 M B8 245 2R 19 1 il
J1 BT 1.

(i) BEWFSE. AR B IS oAl A
[ AER 22 18] A 0 25 4 . 9, Fline%E AP0 e 17
FEPIARAE . A4 AR 515 W B H R SR, 45
REI, WEHWASIER AL, K& &G
(voice onset time)¥ 4, % _ILHRIETFFL (second for-
mant transition)i{ /). FranceZs AP I T IEH AL



AR A B AW B N TR R AL, SR R Bt
P W6 (formant) F1 D) %8 1% % B (power spectral density)
FRAEAE 73 2R R b 2 A ARRE . A WFSE R B, AR
BBH HE B ANTE R 5 1 B/ 3 B (prosody) 25 £k 1,
IAME A — 2L 25 AR CHFSE. 4N, Alghowinem
GNP L L WA = A E R P
Pl (OB FVEETE AT T 528, 250k BiE = AR S
A IFANBE W35 5 M 45 SR A 4P O . S8 T I BB IS 1Y) S
55 B AR X R B — SRS T aR BT T A R Y
1155 R B k18 & 5 PR E = (8] ) G2 & B B AT
%0 —2rE. i, Alghowinem%/\[m%‘m H & iFE
F 43 ZEE 0 3R L SOAR T2 8. Mitra®E P B
SR, H SRS B L BT AR A I 2 A AR
AP AR T . AT UL, 18 Oy 2t 25 5 e 31 S5 Y
. ORI R F T AR A ULE ATE( BIREE A
L, FinHA S BRPAEER, X—miEaR
BRTETE S AP R 28 A b, SRS TS ss k.

BEAR, AT AR AE 5 BRI B v O T SR W 5
QAT % 1R T R H ISR Fr) ST A R 227,

TN A 2% A S 0 U T A5 S 5 4 R T B A
MR 7. ABR, X SO ST i 1] T PR 2% i Bk el
R B v T R IAIOE Y FRIN RACR X R X A AL
i 8 1 R MO DA B O B A . HoX
LB 5 AE D56F AS [A) AT 55 BRSO AS () 45 SR i A7 o 3 —
AR, AR, SR, R IARAE
R XS TE PR 28 (AN 0 ) O B s 35, R 1 15 4%
(AR 2R BURORY RN, HiX —fw2E 5m
IS AE £8 75 1Y 9 5 ™ R BE 5 1) 8 2k R e IR AR A
UL AT KRB, SAIIE 2B R AR 5 G T
F N O 555 1, X i ) T R BN e e,
FLXF 7 W 8 9 C A2 T 4 PO s BB gy W, AR
i S5 KA [R] R B9 155 28 TR A St S IR 4R
1% 25 A 7% T2 AR IE 85 1 24P s Z — . Stasak 5§
NCUE B ST R, 3860015 45 30 X — 15 B RE IS K 15
B R AR X 2 75 AT A T o B R A R 5%, T UL, &
B S E 4 Z MAAFTEE — E 1Y OCHE. an R B a2 [A] i
7 JEE 48 R T 55 S B AP R 3R, KRB A T R
N M T A A B R R SO S I a1 OQHR, IRt
SEORFEAT AR RE. SR, WREAS HE— D gRIE
AN TR 55 28 80 5 A [ A% 28 R8T 18 8 X S A 7 3
IR A — 2L

H T I A R A B AT 5 W RRE 1

FATOIBL 73ISR ORI
Framik. AT BEAREERET, G FHEX AR
E RTINS R — B, AT IEHER T 3R A1
LRIASRRL, BT S AR AR R IR, AR A
[ 4IRS T BTE . [RIRF, A SCH fr o S OE
RFAE, S SE AT XIS AE G B iR ) 64 TR AR, 48 g X
ARAE B9 G2 Wr. H T A SCE T AR Tl 4
BrBL, A SCRIRFEIEA LS A RIS Z0RE T, i
T B SRRAE ) IO ARCR SRR R D ik PR A
HIAE 12 W B TR A AR A

1 Jitk
L1 Hdlar s

AWFFE I F 10324 gk, Horh, ARAE B Ok
F Ao 2 e B 5 1] e WS B, RN R 5
M. PrA O 200 250 F & 190 B & 52 FURS pf
BRI AR AR R T I [ BRpf 2K M58 ) (the MINI-
International Neuropsychiatric Interview, MINDE2FI
CLHERZ2K S50 F M) (Diagnostic and Statis-
tical Manual of Mental Disorders, DSM-1V)**53#4712
Wi A, SCURTH S T AS A ARIE B S5 58 A R,
il AR HA 71 23.8~44.6 % (M=34.2, SD=10.4); J5 & 4E
W% h20.1~41.7% (M=30.9, SD=10.8). M 14 5 ffi & K
A, MARRE R, BHEN22 A, Lt 23N
A, BTN, LML IrA A D)
JE Wy AR AT AR B R S AR P, T
JE AR R B R AT . R /e DL B SOk
IR

ARG R 3AF LR TE . H. HO)x3(E 55 IEH:
WA RE . SORMEE . B ) s, Hrp,
T )BT 55 (0 3R A% 26 S50 T & A 3TE A ] 17 25 2%
Prog e, SCAS AT 55 fE & R 25 T 25 A — B
ARPEL, B R SS vh, BT 30 sk A
b, —ik M AR R, — kAR A

TG | KER N by NS, BT A5
548 B RAE R — i AT o, gl 6
21U R IERT S 201 mi MLy, BG4 BoR
ESEoR. L5 MEREIE, Pl ZRIERR
AT VR, A — S5 X R P AT A, JT( SR
WAL E . TEIE S MBS, POl 2
FRYEAE G I AT I 2. lin, 7e IEPEE 2600 oh &%
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PER, TR <3 ERIA] > 5 — BrEA o 2 4 A ]
1, RECERT S g5 SORMBEAES . B
P R R — B, sl AT AR B — 3l SO,
ZJa AT . R RS R, R P R — K
KR A —Ag 4R Rife: B R BRI B 227 gk
it AR 18 7 A /s BEATHRAEDF 2EAT 30 5 k. HAR
VLT ILAN SERL L.

I AT 55 B AL S B B B — . T A AR
kK A B SCEOF BB A 3R shRCR, 155 M AT
55 SR AR AN ) 1 4 95 BEOR AT [T 25 B4 FE i
R B A A AT SR, AR AR 3 R
AP B AT B A — i s R
T 5E 2210 5022 5 I g M ] Je WL IR B 42 B 2 B 2> o it
ATV AT SR AT RO 2 R R S

1.2 Bskbrn

B4 UL owav B AT R AF, 7R Al b AT R
TEFREL. 2560 AWFIE, RATIEERC T 264 ZE AN ARAE AT
ST N R I TS R RS X 42, A dE R
J& (intensity) . i & (loudness) . i 2 3 (zero-crossing
rate) . Jij R % (voicing probability) . FES | FEN 2%
(FO envelope). 82141 Xt (line spectral pairs, LSP)
DA B 124 1R 480 3% 22 % (mel-frequency cespstral coef-
ficients, MFCC). H:Hr, 55 [ Ay 7 )i 78 5 B[] PN A
FHAE 5 HAL 336 5 1) 2 0% B2 T AR b A RE . e BE
Bi i, mfRiEeE. SE RGNS 2B
MIEZE B0 A R I8 L SR T IPRAG A~ 8 i b
HE A BRI E A . FEAEE — B R A
)R (I 3E. FEAIAL 28 2 5 (G QY ZEAURRAIE. 2
PR T T 2 A A A i T R 4 T R
T AR IR 81 % AR 4k, 2 3k 1 7 3 A R L R 2 1 g R )

J¥ (melscale) i) X %5 A 5t 45135 10 2 78 e ) 22 4500,
TEIX BE T SRR AE B 6 R L, AT RS S i sl
DA X 26 FAE 1Y — B 58K (delta value), Jf-if
— B ARAS T RENS S WL R AR AL A 19 BHREAE,
WG RKAE . e/ ME . 2 BME . bRl | R
T BE 58 e 1T 48 b . SR & 1T B9 RFAE 2 B4R 1
openSMILEPY | — 33875 7 988/ 5 4 11E.

o, J I RRAE Y B B B Ry 4% BRI AL (frame
step)10 ms, Wi (frame size)25 msf ¥ 45 SCAF 55 i,
AT 43R 49811, X T AN ] B B AR AR, AT PR PO [A] 7
I AR — BRI filan, XA, A
MR S ANRRIE, T 2 — 2P ff I W % (Hamming)
PREAEBRAES, WD MRS S AR S, RS 1T
L {8 B A5 (fast Fourier transform, FFT)LL{H M
AR Ab B AE S, N B A € BR 2L (autocorrelation
function, ACF)R75 Mt A58 B, MG —if5 =
PR A5 B VI AN BT REAE (R . A . R
BER), G LR, X T HAM23A AR, 75 & A S
Bk 53 498 W2 S5, X B B s A 4y 2E AT TN R
(pre-emphasis), ZFR F 468 55 i 52, 38N & 19
AT B, A DO s L R e L AR
Mg /R ERE A, o] LIS 2 120 Mg /R 5] R 8 LT
H FF A B AR (auto-regressive) #4726 Pk
TAUM 25 % (linear predictive coding, LPC). 2 & M\HE—
WA 5 TP AR 20 LA LA S B R AR O B . g L 2o
FA | RMEEXTAE). AR 2B R

X TR AR (G THRHIE), X —Wigk AT 1261~
S BT RRE AT I AL B — B S BGE T, 153260 8
I Deltaff fiE, M, B—WAT 52N IPRAIE. X 4
— N RTRAE, 7E498M1 AN HE T ST iE A, Xt
FEN(FOYIX A B REAE, 76 A Wt b MR K AE (max) Fl

Frame step: 10 ms

Frame size: 25 ms

Window function

Frame Frame [Frame
1 2

Frame

Hamming

3 Features X nr. of frames

FO
FOEnv

Voicing probability

B 1 (2R ()3 AR S AR O A

Figure 1 (Color online) Extracting procedure for 3 short-term voice features
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Frame step: 10 ms
Frame size: 25 ms

f 1 Wav file (7— Frame [Frame
1 2

23 Features X nr. of frames

Melspec

B2 (AR ()23 AR F R AR SR B

Frame|Frame Pre-emphasis
3
Window|function
Hamming
LPC |— AR model
FFT

Figure 2 (Color online) Extracting procedure for 23 short-term voice features

fie/IME (min), 7532 GETHRIE I ARE). #2108 |
— LB, XFS2ANRAE, 2Bl AE T A AT 19F
G5, fa— DS FI988 N I RHAIE.
HARKD B AR W R 3P

1.3 BRIy

AR 5T A FWEK AP b F I S S 1
5 B F 12 48 01 ) (logistic regression)ZH7 )7 i 8 37 1F
B P AR A

T8 (] )5 PO LR [ U9 ) 5 — Rl 3R, ekl
VA o0 i 2 AR AT . YT X AR g L
JOE S e G HEAT T B, R AT DL iz FH A2 A ] )H
e HAZ O SR A AR LA EllogitR B, M XT
T RAEMBERHT I, BRI T AR N

TR, SR AR S A PR AT SE R . Hxoik
SN T A AR 9 o S ]

1.4 PFihEk

I REE R IRTE B VEM e bs Shn . PLER
22 3] B R T A DU JUAS 2 2845 SR 4 R i P4
Febn: HERG R (precision) W R ELFHME R, Wik 2155
R i v g s Gl )P, TR (recal ) A 24
Tl P FIE(F score) 2 i % 55 4 1% (1 AL
AP 35 50,

2k N (area under curve, AUC): Zik#H T.
VERFAE 1 £€ (receiver operating characteristic curve,
ROCHIZ) T HIFR, AUCHE —Jr 2R H I BT f 15
FRUOL R4 — A IEREAR I — AN REAR, 20 288

19 Functions

|

Smooth

Delta

I Regression(slope, offset, errors...)

Quartiles(Q1,02,Q3)
Interquartile ranges(1-2, 2-3, 1-3)

Max
Min 988 Features X 1

Range -

Maxpos
Minpos
Mean

Stddev
Skewness
Kurtosis

B3 (MZRAUR ()26 M R AY 988 A IHRHIE & G 7

Figure 3 (Color online) Extracting procedure for 988 long-term voice features
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H TEREAS g TE B SR L 23 26 A i ) SORE A O I A
ARERHY AT RENE. AUCHIR, 2 W73 AR i) i 0l v
AR, I RARCR LY, 2 THRA M (AR,

2 gk

i B2 B A5k, A R A5 R BN, FEIEYE
IR T, 8T AT 55 10 T 2558 e e, HL U0
HEH RN TT.3%, 1310 %K T73.9%; 5 115 45 5 3h
T, B R AT 55 0 RO e, H I o R
76.1%, AR HNT4.5%; TR, 158 R
RARUT, HTRIAERG 2R A82.9%, M1 HK73.9%. L)
TS 25 5 BT B R R AT 55 i 5 2R S 9 A T U
FEAZSEAE T (0 T Y e i Ak S Sk AT A A
W, G PR A2 A AR AE B9 H 51 R 76.1%; 78 T I IR
W12 0 AR AE i N Hh g T S AT Y L 1
74.5%. F{EJEWERR S H RS, 78 EE 250
GIF, B AT ST 43 2 00 AR A AR F S AR
FAEEAT 55 T B TN A RS, 17 5 25 AR F B R #5RAT:
5 B TN ALY (F(E: 75.6>66.7>62.9). TEHVEIE 4
JA T, B R R AT 55 Hp i T0000ASE 78 AR F SCAR B
BEAR S5 25 5, T SCAS P AT 45 I B 45 1 508 3 )
PEAE S5 R A5 SRAHIT (FIE: 75.3>62.4>60.2); 1E i1
IR, W AT 45 0 T SOR e B, SOAR B
BEAE 45 T R TIAL R SUR IR 2, B R #5855 T 45
2 (FE: 78.2>68.9>60.7). MEI4R]LLF ), TEiE
BB S TS G R G R, FlERR, N
78.2%. TEFTA &1F T, FIEAE60.2%~78.2%.

FEVE B AT 55, SrPE b Rk % T 2502 d
HET K N 82.9%, A M3 K73.9%, FUR & IEH A KL
H A AER R K T7.3%, B HKT3.9%, KRiFRF
PR BL, HER R 67.6%, 1101 H54.3%. 1AW
BEAT S5 v, ZLBy, G RN e b Rk A I R A

U, T AERG R 5 9 R 67.4%H166%, B 12435 K
70.5% F167.4%. A4 R i 00 25 2R A 2, T o
AR N61.7%, M3 H63%. {HRETE R ik iE4%
A R A T SR R, YRR N 76.1%,
(] 3854 74.5%. 1T 1EAH R0 G ARk 18 1000 200 SR A 0 A
F, T TN AE G 53 51 R 60.9% F158.7%, A B3R
1 9H65.1%F162.8%. [FRIFEHL, FIE5AUCTH 3R EL
TR ke, BN, e EES T, 7
PERE LR BT, 18 5 BRI 04000 A8 0 T 3000 75 255 S
I, AUC=0.81, M4 T X —F8br 2B B 4T IR Y
RN bR AE, —BAUCTE0.5~1 2 [A], &I REA )
R FREPLAT I, BT — M E. iAok
F, TEANRSLE 41T, AUCIEAE0.66~0.8122 0], 1
FE0.6LL I, HLARZES LR 1 K K4,

BIRKRE, TEARRIMNALS K sh T, EEk
X6 AR 2 75 VIS 114 00 355 SR B AR AE 60% LU, .

3 Wi
AT T o X AR E ) T A . 25 R
R, AR R IEARTE60% L L, BVEF
XPTE B B, LABLAS 2% ) 05 e oy oy 2 A ARy
X A A 2 5 AR 1) 00 23 SR 5 i A S i — 3Rk,
HERZOR BB, X 5 EAMY Gl & 5 AR EE
FRIRIF 5 25 SR AN — 2. CumminsE AR FH 8 i i 45 1%
RO T PN ERAE, 432w % 1] LIiA $]67%. Cohn
A N2 S 4R AR A8 5 A TR S AR, A0 A RN §
e 3 B (switch duration), R —38 Xk (leave-
one-out validation) 5 XCH#F T2 48 M JH 7307, 453K,
A 0 s A AR Y I R R T9%, HAWAR &
FIFOLEIRYY 5 w35 T R, $MAIIE B 3 1 e i 42 5
M 55 348 M0 4524 (1] B 9 2> 2 22k DA Ay e s L 780 f 4
ABRE TG TT SO A 280134 18 35 B A% T I 30 A1 AE 3

F1 RRFETHEEBBRLER%)"
Table 1 The results of classification models under different conditions (%)
T R SCA PR ik
1EHE W ftk e o pikcs 1M o fbk
Precision 77.3 67.6 82.9 66 61.7 67.4 60.9 76.1 58.7
Recall 73.9 543 73.9 67.4 63 70.5 65.1 74.5 62.8
F score 75.6 60.2 78.2 66.7 62.4 68.9 62.9 75.3 60.7
AUC 78.3 66.8 80.9 69.9 65.7 72.5 67.5 71.7 65.8

a) MZEEHKFVEAG ML R S48, 4, 7, 10, 11, 12, 13, 14, 185 HFRREUAYTE 5 5U0E £ 57 /938 48 I A U A AL . 33 0

P 45 R Rb TEAA
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Figure 4 (Color online) Evaluation indexs of classification results under different experimental conditions (%)

— LB, FIAAE BB B SR TR T T R S

IS 26 0 F BT, 1 R A BE W8 45 4 b [X 43
TEIE R =R 25 AR AT IR IE GEAR I FE
60% LA L), X FREFPACAE B 5 5155 A M L, 6 52
AEAENE 45 7 TR S8, X — S R BLE T MR
AR L SRS B, PIARE BB, R
A B P 22 R G AE S5 M AT BE b A7 7 S5 0 )
wn, FEA AL ORI S A B
LK% =S 1 ol [ I 11 95 = v e
BT M 1 28 R BOE Dk 55 . X e g L],
ABAE £ E I 25 0 T T B ). PAISAE B A
W 7 T 5 R N T A AR 1) 22 53 0T RE S th T AR AE
L e R I | TRARE: s o O TTR 1R DO N % =B A
T ATHLRE S S A R KB, X — 52 gt A8
FE T AR 75 RE v L

MRHE B £ BE R, A SCHp BT 42 IBORY 18 3 AR
B g5 0N i R Fe bR, X — Ui, PARAE
BEEE SE® NEE N 2ZR T8 2 1 s it 174
ARIE B S 28 RS DL SO 7 AR | . — T4t
XA AT MBI A, AR EE 2 ARBANME, 5
PEBE R B R AR e, HARSEREREAE
Z W MMETE S, NgEE | JoBh . . fEE . s
PR | 25U K [ T PR A5 PO AR Beck 1y
it B 3l B 4EPRIS (negative independent thought theo-
ry)P7, PIARSE B T ] R IR R R
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Depression is one of the common mental diseases. Patients with depression often have depressed moods such as sadness,
guilty, low self-esteem, loss of interest, hypofunction and so on. They suffer from serious emotional problems, unex-
plained suffering, which has caused enormous losses to individuals, families and society. According to the World Health
Organization, there are aproximately 322 million people suffering from depression in the whole world in 2017. While
there are about 54 million depressive patients in China.

Depression can be cured effciently. However, due to the complexity of the pathogenesis of depression, clinical diag-
nosis is accompanied with many difficulties. Firstly, the mental disease, especially depression, are not getting enough
attention and even being misinterpreted by other people. Secondly, the depression patients are less willing to ask for help.
Thirdly, it is hard to select and dignose the potential depression patients precisely, as well as there are limited medical
resource for depression diagnosis.

It is necessary to find a more convenient, objective and efficient way to assist the fast identification of depression. As
a relatively objective and easily accessible variable, speech has its potential value. The speech of patient is easy to ac-
quire, and also, it has been proved that the sound of depressed patients have special charcteristics such as slow speech
rate, lack of cadence and so on. The purpose of this paper is to explore the relationship between speech and depression by
establishing classification models of voice feature and depression prediction. In this research, 3(emotion mood: positive,
neutral, negative)x3(task type: question answering, text reading, picture description) experimental design was employed,
and the voice data was collected from the speech of individuals recorded during different tasks. 103 participants were
inculded in this study, including 45 depression patients (age: 23.8-44.6, M=34.2, SD=10.4, males=22, females=23) and
58 healthy ones (age: 20.1-41.7, M=30.9, SD=10.8, males=27, females=31). The former were recruited in the hospital in
Beijing Anding Hospital and Huilongguan Hospital, while the latter were recruited by advertisement. All of them were
diagnosed by specialist with DSM-IV and MINI interview. All participants did not have substance abuse, substance de-
pendence, personality disorders and other mental diseases, no serious physical illness or suicidal behavior. The education
level of subjects are all above the elementary school. 988 Voice features were extracted from the speech data using open
SMILE software. Logistic regression, a machine learning method, was used to train the predicting models. Results
showed that the precision rate of predicting can reach to 82.9%. Based on machine learning methods, this paper em-
ployed voice features to establish predicting models of depression. Results show the speech of depression patients has
certain predicting effect, which paves the way for the further identification of depression in a more thorough way.

depression, voice feature, classification algorithm, logistic regression
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