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Abstract

Autism 1s a widespread disorder in neurological development, often onset in
childhood, mainly manifested as disorders in social interactions, narrowness of
interests, and repeated, mechanical actions or body movements. Existing diagnoses of
autism largely rely on scales, but the indicators used in most scales are simply
numerical summations of values or intervals. Autism Spectrum Disorders.(ASD) are
complex neurological diseases, where early intervention and treatment ‘proved to be
conducive to the recovery of patients, which is not possible (without early and
accurate diagnosis. Through chi-square test, this research employs machine learning
to quantify the major characteristic values of the diagnostic_scales. Based on logistic
regression analysis and the idea of SMO (Sequential Minimal Optimization) + SVM
(Support Vector Machine), our research designed two prediction models that exhibit
statistically significant accuracy. The prediction models and some conclusions
obtained in the process have practical implications regarding the prediction of autism,
the popularization of diagnosis, and‘early intervention and treatment. This research
proves innovative in that it incerporates advanced machine learning methods into
disease prediction, which centributes to the development of intelligent healthcare and

facilitates the design and implementation of precise, personalized health schemes.

Key Words: Autism prediction, Neurodevelopmental disorders, Diagnostic scale,

Machine learning, SVM
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— BIRER

I (Autism) & [ P 2 %S (Autism Spectrum Disorder) FIfEIFR, 384 #2551 L
BRI, UM O FIBSEES ERA WM. B 2T AR A S ERE
R & AR, N WHO AMIEIERE, 7 & 160 NMETHMAH | ALE HAE
B, Aok B R R BTG, L EGOR I ] G 2016 R R 8
GAERILERE 1L.85%M LI o | AW, SEREEN, HHES g LR ERRE
R 5154 ErgdTEBS, BT 30A 23 M A2 B0 B 48 MR A R es . B
REBIS WHAR KRR B B AR T2 T B3R AT oA . H AT 1R & B MIRE a7 s T
T, ABAG AT AT VET] LA RO S B R RE R . RN AE ) LEE R & 1A 40 G 98 A
5k, BEE HPARE TSR, DA RVONENIRAE B AAE R 2. T8, RE%
MRS IEET, Wik, SENECS w2 . T B WE AT B A KRR b
EREIR . AR TR MEAIR T 7 RS E R .

FREREIR A%, BT Lk REE 2 . KEE A ASCRIUT KA mT &,
I PRI (1) =, 2 BN IE BRI 7r 2% (International Classification of Diseases, ICD) i
WS () AMUGE 12 B 838 ICD-10, JL & JUMTELVF %€ K CARS (Children Autism Rating
Scale) FHREYE S & BE /3T . X L6 5 FE RPN 25 SR8 5 2 b ] 58 S 45t 1) — MU X
6], DLAZITE NS RIIBERE . VRN HI A 50 80 5 A I B 1. iR 22 Wl Bl it R
EEAERER . BETRIFAB. W EHT RS LR ZEH.
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5 Ak (RE NI //LUNIIPRER 3
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FE TR A2 e
1 SR B SR IGE I I BB Z/A6
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EH)
2 ThEe R EBRIEE, HHIE 3 2 URT a |V
@ |V
3 A
3 FAEFRAR AR B L 2 FLAR PR P e

BBt S A B R T DU JE SOk, a2 SO A A R R B R SR AR BT A AR
T, RAFABHEM 5-8 MBS, XM ERIE RS IMAHEN . FR5H 500 S8
Kk, WAMT 5 AMEE, e 2500 4 SCRY KA T R AL, B LAZERT AW R F3h
BREGCEHIE, SRR L TERBE K. eV RS T/ nal 5, Rt aE
H-BERAETINEGE. &% M python $£E [ At db B ACHD, HEAEKLIN [A] P AER L HE
HABE RS B . LI BT:

K python REEALHE doc SCRY, ~4Edl4ASHH doc SCRYH N docx((F: SR JF KM doc X
1), AR LB Ao ARTERATH Tadoex BLAT win32com H1 client £, FTJF.doc SR 7E ST
R4 famex, 5474 .doex 301

SCRYEEHRTE UG, RS AT I D A, DA A e IIMAE CARS A% A 151l

SRR IIMRE CARS.doex” SCRY F L5 B DG B AE BRSO HEEAE NI A 338,
FE“IUME CARS.docx” 1, BATHEMGR WM FEE: W4, &5, ABRKR, S50 )
18), 1RSI, IRiEiE e ), SAAEMMERRR, SNHBBLINE Y, WM, W
SN AL IR S B, BRSSO, 1EE RO, AREBE I, WEBIKE, TR, Bk
Sy S, 7E python HHEEEM TSN openpyxl L] Workbook. 53 i [ 4 s S
Fr)<IIME CARS.doex” 30, BEECLAFFHRAT SN docx ALH¥) Document, PR SCRYS A%
7 2% Sk K 9 B AT AR B R, E N excel R N B, 3 P 58 R E 8 T 1 4
workbook.save('$$path\JIUHUE CARS x1sx') K R 4% BT 776 o

B BT PUMAE CARS”. “ICD-10 FIUMUE". “J85E Gt &l PEH 5 B = R i
PR =AREBEER—, [0k, SRS EHEnE:
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ERAEMT HIARFECARS

AR | &S E?DREWW%E}%P% F#ﬂﬁﬁﬁﬁ%ﬁb#ﬂﬁ%‘ﬂ%ﬁ*—-‘;’m (E:UI?I{%?E‘E Eﬁ&ﬁﬁ&ﬁ{éﬁéiﬁu AFRRE b R RRRA HRE BRI SRR MERE | WERA FA
0 2005010028 2 0 1 0 0 0 0 0 2 2 1 2 3 2 2 2 2
0 2005010036 0 2 0 2 0 1 0 2 3 3 2 3 2 2 2 1
1 2005010041 1 2 1 2 0 0 1 0 2 3 3 2 2 3 3 2 3
1 2005010043 1 2 0 0 0 0 1 0 2 2 3 2 2 3 2 2 2
HEECARS 1CD- 103127
BAER | &S | VERE | WERE ERR] SRR | EFEh 3Ei§§§‘«‘ﬁ{ BHKE | BATEE| EH 1 2 3 4 1 2 3 4 1
0 2005010028 | 2 2 2 1 3 2 2 2 28 1 1 0 0 1 0 1 0 1
0 2005010036 | 2 1 2 1 3 2 3 2 31 1 1 1 1 1 0 1 1 1
1 2005010041 | 2 3 2 2 3 2 2 2 34 1 1 1 1 1 0 1 1 1
1 2005010043 | 2 2 1 2 3 2 2 2 30 1 0 1 0 1 0 1 1 1
0 2005010030 1 2 2 1 3 2 2 2 24 0 0 0 0 1 0 1 1 1
kvi | VAN
| BEREBDEURE

EHATHLRZ ST 0T, BB B AR TN txt 0, txt KB SN <& g 4l
PEHRAE B, “PIUHUE CARS”. “ICD-10 AMUE” =R &P VEME R, BIn_E A BHT
VERBSG (0 Fni% A E A, 1 RmEH). txt#F0EdEmE:

B all.txt - ig=a

) #REE(E) ETU(0) EEB(N) FEEIH)

2,01,000,0,0.221.2322222:1,.3.222281,1,0,01,01,0.0,10,1,1,0,8,0
0:2,0,2.0:1,1:0,2:3.3,2.32.2.24:2.1.3:2 32:31. 1. 14 1 L0, T90,1,0,1:1,1.13:0
1,2,1,2,0,0,1,0,2,3,3,2,2,3,3,2,3,2,2,3,2,2,2,34,1,1,1,1,1, 84 ".1,0,1,0,1,1,1,12,1
1,2,0,0,0,01,0,2,2,3,2,23,2.2,.2.1,2,3,2.2.2,301,0:1,0,10,1,1,1,1,0,1,0,1,1,10,1
0,2,0,00,1,1,02221,1.2,1,1,.22:,3,.2.2,.2,24,0,00,,1,0,1,1,1,0,0,0,0,1,0,5,0
2,11,00,0,1,0.2222.23.2111.1.3,2.2226,1,00,0,1,00,1,1,00,0,1,1,1,7,0
0,10000212111111111,111,1,1,14,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,1,0

2HHEEER D EIE
BIL 54247, 40 HIEE, < rRE—HEEE, BT IET 9 SRR G AT
F IV, A 15 FIR R IVHE\CARS & TEE, )5 15 5137 ICD——10 IHUAE A £ T
o, wE— AR KEE R A RoRi2liy B RE, 0 RoR2WrhIEE HAE).

3.2 Bl

3.2.1 HMEH=1b At

AFNTFEPMEAE BAT A F R BN AN, XA — 2 EEHE o 0 ai ], N T
THERANFM R br 2 [0 B AAFEN, G 2T AE b A AR B, U 2 R R AT AT LR, ArdEdl
Kol BEAT BE T2 0 A L AE,  JRin B e i Bl b AL AL B R, S SR AT SR A X EE VR
e

A& B A TFIN AR T, X — S B AN AR AR 22 R0, DA 1 3 — A Ab 2,
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FAVR W TTERMER A, B EIERCE A, 1520250 808 1) R E X, AR

AME 0 SRIE LIV B HEAT VT — b (x, = ——min ) GhFE, {44 x, #57E(0,1) Y H

X — X

max min

P, AT SEEREAE SR, AR B T 4RV A % B R T8
3.2.2 RHIEIEFE

B A SRR, BATHR EEFAA B UM IE RS T IR, D47 40 %S
i, WORRFALS HARAHORMEAR i, A RFIE AL B IE 3, 1AH S PR AR AR RFAIE Sl A
PAFFASH o XS BRI S AR PR A R DA 9 55 07 UG RAAE EAT DI, DS A2 B0t A
AR A R

7RG 6 P 8L 5 UL S e T B V0 (PR 2 SR 2 SR AR B T L. 1 SR
AR EFEMSL) (HONEEBD IR E B SEPME A BB 2 1) R ZE R, A (22 2 8
Ny MR Z AR BARIFEAR IR 2, B2 5. IMER B ERE L, W75 R
. ALIRIR 5 15 5 R AL, RO S 8 ST, WRR TR IR IS p (Y
0, WiEIBM NS RAMAL IO, 1 IR 5 BGRR[0, 10 p R /N R 7R AH DR T
5o

=ARRITTRRAGRI p EHI T RIS

R4 BRE N EERRX MY

SR Gt BT ARFAE B p1E
ek XU A P 0.25008036
oG 4o 28 A BN AIIR S 0.39117843
fi i 575 2660 AR /< AR 0 0.04221487
KE WA H R 0.06650252
AL 5 A 0.13543413
AR ) A AE) 0.15007178
2. B HRIE R 0.07120045
O HAR R ) AT AR I 0.10306098
By 0.31163739
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% 5 FIHEE CARS I EHEXM

MIE CARS FHIE & p1H
INGSSES 0.00172878
BT (R A B 1) 0.02058875
1 % SN 0.00224271
Y) 1412 FH e 0.01818358
HAEAE IR R & 0.03735618
XA EARAL ) & 0.00399149
P Js 0.06769808
M, SN 0.01841675
FERE I N 0.00089975
(R 0.03174428
JEEF i 0.30700938
T AL IRt [ N 0.68931038
HBlKF 0.20431492
BT 0.15601021
S5y 0.02099851

X 6 ICD-10 PR EER X1

12

ICD-10 ANHURERFE & Yns p1E
1 1.20750784¢-02
I ) 2 1.29875093¢-05
B BT IRAT Nk e
3 1.44507467¢-03
4 5.08721794¢-06
1 8.50329841e-01
N 2 5.47869906¢e-01
= 1B AT R S
3 3.95254880e-01
4 5.31564751e-03
‘ 1 4.17188566¢-05
ZMR . EE. FRRIT A, i
o 2 7.63923534¢-06
51&3)
3 3.69259673¢-04




4 4.38980731e-03

s N 1 2.53877948e-06
ThAg S e aEis, H e 3 %
N 2 4.40109005¢-01
LAY
3 1.23744700e-04

L, AR IR ZIPE e R RN

1,2,3,4,5,6,7,8,9,10,11,12,15,18,24,26,27,28,33,34,35,37,39

XA 1~9 ARG AT p H<0.4 MIRFAE(E, 5 BN AT EE RIS (LR b
PR AR FRANHPIRAS Al B A0 S BUBCIRAL . B W3 M H W EIZ . s 5050
W AR ENARANE) ¥ BESARERIE. OERZ R AT R

FRIEEH 10, 11, 12, 15, 18, 24 RIRAIUMAE CARS FH p (EH<0.01 FIFFEE, 20514
N FR BAGARAFIZNE) . BRI E Y AR RN T ThRE .

FRIE & 26, 27+ 28+ 33, 34, 35. 37. 39 KR ICD-10 HIAhSEH R p {E<0.002 [1I4F
B . o 260 27, 28 RE“FIERAT NI I G =IHEFR, 33, 34, 35 A& 7 “ZiItk.
HE . RRMAT A MBS EIHE =03, 37, G9RE T DRt siEiR, HBIE
3 %5 LLAT B ER — TR 2 = TR Ax .

MEFEHR 3 R AR A AR = R, AR RPN, — I A A ARV A e ik
BHIB—REATHY, & p ER/MIOERXFEERE, SR ERERIE, IZ%H
HRR TS B . 3 =38 B B IR o5 L p (BRI BEAT I ZR)E , iR R AR 1%
HUEE, FE/MFEAR BRI SRR R — 800, HIZal B, $ 8 b o J5 g B R A
H52RERZ 5 MNEMFIE 42—, v DEEE 5 R A B — N B -1
3.2.3 logistic [A] 555 Hy

LR NE TR VAR S A ) A AR, e FH R I e B R A B ARG &R, R e 2 Bl B Y
I A e R T 8 (1 S B0

TR P E: h=6"x = Ooxo+O1x1+ O2x2+ - + Ok

BRI K, AL AR SE O KRR, 51 NEZ PR B3

JWFE%iMAW%WW

AT B AR R 2 5 s, e Me T (O), TR B P AR BB T 2 0 R A
T
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A

FIJRA

ZFEE h 2

Bl 3 ZeitmTmieE
logistic [AIHHJHIRE S LVERIFAHML, AR Stk RRmEE TR T 1 8UhT o,
T — A2 2K, B KIZEAE 0 B 1 2 08], DRIt e Ty (B R SR 381 0-1 22 1/], il

AN SR A QARSI g SR S

MERBAE A h,(x)=g(0"x) = ——
1+e

Logistic [EVAM) H (12 IWEFIES 2] H—/N0/1_ 43281, T MRS R R M 1R e v 4
aENEZRE, T HZRENBEERZA LT FIETTT . Bk, logistic P (ELARAE
1

-9ty
1+%e

HINZFEB N LR, R, (x)= P(y=1]x;0) o« AT, ZH3ATEHAN G — N Hr ok AR AL s T 0k

AR, TR A, (x) BIAR by (x) KT 0.5 2 y=1 K128, RZJET y=03K.

sigmoid BR%) h,(x)=g(@ x)= S THER R THANE x I 2] y=1 2,

MR AL h,(x)=g(0"x) = , HH 0" x = oxo+ Orx1+ O2x2+ -+ + Oixn

-0"x
1+e

A Bi%i(cost function):

1 S i i 1 C i i i i
J(0) = py. Dy (x), y)? =—Z2[y( Mog /1, (x") + (1= y+) log(1 =y (x))]
i=1 i=1
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A

F I HRA
(HEEHEE R, BFGS. L-BFGS)

A

ZMFIEE

h,(x) > i

Bl 4 logistic [EFFEE]
BEAT logistic [B1 VA 73 Hr KRR AD SR T
B Y H pandas R EUEHE, ¥R AL B AT 2 S5 H values FEAL ONAEFERITIE S, HE X
sigmoid PR, AN BRBORIBEE, i N B s e i) S50 H S AL K AR S 4
A LA 73 0 FH = v G S0 >k s . LU B2 25 (conjugate gradient) 451 2 25
(BFGS. L-BFGS).
FoAp L REsh BV — BTV, S ARE AW TR SRR W o 18, B EE A T
s 57 I 2R 4 BRI 240 R P S DA e R A SR SR LU R 5, 1T L 4 I e AR
SR Z B RAGE BEAE R . SRR T OB — LR, T B 3] 3, S &
PR 0E R A R A AU — Rk A RER T E 25, AFE
Hessen [, Xt T—fdft, BABLMERSoESR, mHIERS nb “RISEE. 1ME Kk
R P A A B ARG X T KR ) 30 TR A7 i 77 T 118 PR
R ZMEIAERE

sk ARIVEEERPS NRGES
BFGS 0.7785977859778598
R LR 0.7785977859778598
L-BFGS-B 0.7785977859778598

BT R B R BT, ERFEAREN 542 MEOLT, BHRHAA 26 MF
MSH =R A SRS R AR R AR SUS iy 422, PRI IE A AL = P 4 (o) 1 550k
EEEXEIEE
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S Bt 1) — A B4 (0 75 9202 NERS B0 f B T 2 HOASAE,  FRATREX L Rs LA 21 iy
A x MWL, BRI N, M2 T E 2 0% eR BCRHRZE e 2 = 44 e,
BEFTREH I A, XEEARN BB L2 A& v] LLSRAM S LG R i ggm, 1
B0 N R PR
& 8 MAS TR E=MERERE

& RV LRTA IRGES
BFGS 0.8062730627306273
LR B 0.8007380073800738
L-BFGS-B 0.7952029520295203

MEHRTTUEH, EIANZTAZRE 5, BIHRENSHEANRRIE R, Bl
RN MIT. BOAIA T IEM A, WARBE SNl 2k Ed A . EiX
FifESL T BFGS. ARHILHERAEE LA L-BFGS HIREAIE#IAN U A8 437, 434, 431, 4
W%(BFGS) R IR 4, IERIFIEH] 80.63%.

3.2.4 logistic [F1JH5 SVM [FHL H

Z A logistic [ AN ARTE SNBSS RIS RARSE y=0 M y=1 E#h y=-
Ly=1, RJ5¥K 0"x = Ooxo+Oixi4 O2x2++Oxa (xo=1) FHI G BH AN b, HJakaH M
Qoxo+O1xi+02x2+-++ O BN W x o WL, WA T O x=w'x+b. HELAUWET yH y=0
BN y=-14F, Lt or2EeR R logistic [H1VH 1T 2R IR ho(x) = go(x) = g(w' x+b) & Xl

3.2.5SVM

SR EHL (Support Vector Machine, SVM) & —Fft F 43 2 [a] VA 1 25 1 W B AL
A E, FEMAT A, ARG E SN B TR BIAAE, SVM &
VAT Dl o 000 2 49 o B 1) 23 R R A el E 2 i w4 il S, SRR A S A% RS, 18
B R AT 3 KRR

SVM BHULG A — /NPT, T2 BT, B AN~ T 2 (A R PR B R
FIRER . FEEICVERE B 7 S PR A G800 s (33 1A B support vector) , LM LA T7
VAT TE A5 RS9 22 1) (4 TeD o e R, AT A 220 5 ~F T B A (R U Pl gD, fids S BRI
A FEIRA], SRR
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F label o (W' x +b) KR 7~ £33 5 F 1 11 R EL (B[,  label o (W' x+b)e(1/ | w ||) KK~ m
BB A LAEIBE . A, 24 F B 7T B et 24 28 e Oh i w fl x, BPFRHIILE
FrmE. —HRIEA /MR Z ez m g o, BRET LS 1E:

arg max{mln( label o (W' x +b)) e ! } (1)

w,b || ”
BRSO T, KR40 T ARFA R R AR 18, 381 51 NSk 1 H
Fev, WU LA T AR AT, R T IS BB AR, DAL H AR e Bl ] LS A

max[gla % s labe/"” elabel'” e, @ ot 0 < x X' >] 2)
a = i,j=1

IR AN
C>a>0 §1 alabel” =0 3)

b, HHC C R EE] CRORAGTRIRE” AN OREE R SRR B RN T 1.0 X 2 A
HFRHIBCE, PR R IAS R . fEmdERFE s m rh, AR 258 g i E IR A Mk A7 Ry iR AL
e, WRRBAT WAL St rT DAseal, i B N BRE S50n] DURITRT TR 22 1a] (R e B, AN BEHNTE AR
B RAEZ B A S BAE, WR AL — B B K (x, xr) T A2 Mercer FLE HIAHK
AT, BRI N AN R AL AR B (R TR, R B REAE SR AL 2K Pk E
RN AR EL, AT DA AR 2 M A IR 2 At 2 3, T H A SN SR S AL,

1% BRI 51NN AT RO R 2 MRAN W] 00 IR R (I 15k BUHIVRI S RINE AR, 4R
JE AR PP XS SR A MR E R BN R IS B E . X S SR R AU R A% O A A
RABIR AT A SLk il B 2 MRAEAE A BR R F A BN SR . & WA R 8
ULy e

RO B

AT R eyt FiLA ZHUA
SRR k(xi, yi) = x." xj
2 % Je(axiy i) = (o) d>1
12
i B k(x, yi):exp(_%) >0
A% k(xi, yi) = exp(— M) o>0
Sigmoid #% k(xi, yi) = tanh(fx,” x; + 0) £>0,0<0
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MREEE S . ZREBEBUDN, — Bk ANZ AR A 8E AR S SVM (e 1k
%R ED
i), SVM 232G 2PN B oz T By C, Wl 5 o, SRR dsErm A
VB 9 ok St~ 1 RO A TR T A BEAT R X YN GRFe A S iR sh i) “ 5 87 BEdedir, 703k
Mg tE . Blin, BT IIZREnRIREEE S T, IIZREIMIFEA T REELIE 5 FiY
WZRFEAR B AN S H AT 70 B J, B 70 KRS it &t BLA %, THE T 1 A 325Y
Mg/, R U A B AR REIR R R BN R TER, xR WEEAH]
ZACRE S B . T A RIZ R SVM 31 73 S5 1 .
N

E'5 SVM BFHEr~EE

3.2.6 SMO

i1 Platt JF &[] SMO ( Sequential Minimal Optimization, 54#&/MItib) & SVM I ZRkr
BelcA IR R T 22—, RERTSUR Y SVM HH ISR ), e R I SRR — R 51 k)
(QP) I R FHAM, FERFA AR T, 7E LAEAETIEHEP LR alpha( al, o2 FATHRAL
L, a5 ol BHE, o2 WEERIEIARUS, XA A RN QP AR S IME, Bt —
UL SMO A AR R A B 8B, AT IR R SIS, AR A KKT &40, T
KKTARAT AR 5 52 LLEET I, T AR € — N BME tol, —BORBLIXASZHUINMELE 0.001
2 0.01 2 7], R BT A BEASTE 75 ZE T 18 i A2 KKT 25 IACA I ZRAT LSS 3R, SEOib SR Ep &
LR R B Rk

(1) EFEPAHAE I H T o F o ;

(2) [l H AR B H T o (k AFET 1 /), RX o Ml Ak
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(3) MRIEAE N o6 Tl ey, HEHTHER b AIAE TS

=

d
<«

A

SEEE A BRI H e F ol

EHraMa,

R KKT A

ST

6 SMO &iEnteE

3.3 BLA A 56

TEREE SMO+SVM T AL, SCHEZE FHIE BT S48 C. SVM 1F 1L UG MR Z R
toler. ARMRKEAZSE . MRX AN FESHEEAGH ., SHEL KRB, HEES
FON o 72 o 7= A 1005 B G AN SR IR I, T S VP A R R P A T

WA FEARSHECN 542 4, BELEEL 500 MEARIE NN, 5IMI 42 MEIREE,
Wi S N python 1 sklearn 5EAL, F SVM IZR3dE, SR W15 21 i f5 o AE B RN
87.805%, HINEIFR:
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C=5

toler = 0.005

maxIter = 300

svmClassifier = SVM.trainSVM(train_x, train_y, C, toler, maxIter, kernelOption = ('linear’ , 8))

v @ < Python 3.8 (pyt
> Il Binary Skeleto °“  accurac y = SVM.testSVM(svmClassifier, test_x, test_y)
> DLLs
> [l Extended Defil

Run: test_smosvi m

» E:\python_ex\venv\Scripts\python.exe E:/python_ex/test_smosvm.py
Congratulations, training complete! Took 53.137369s!

_ The classify accuracy is: 87.805%
- D

7 BB RERI RS

W, oth5ie

BEZ, AERE RN SRR CIT 1%, X E RE RS RTS8 Wk JC 0 5 T 2 5
M BAERE . EEHBER SRS, FEMAIIAGEZHER ICD-10. JLEN
MUEPEE R CARS 5B A &R TTFER . A 2l B KR 8 R Infs 4 R LA
BUPEH A . AR AT H B, SR AR (bR AR A 38 25 B2 L 50 B AR AT ) AR 3T
DL i R A R IR AE N T R o FR T ik B0 R AR B 1 AR 5 5 2 A P AN J e R
B 2% o) PRSI B, BN I N R RENL AR 5 L F B A — s £ . SN oI F B
TR, SEUE TGS R, X T B P Sors 7R A1 B R TR 5 P REAS WU ) % A 1R
KRR ACET—EREREESYS, 7Tl T logistic [BIH73Hr 5 SMO+SVM BLAEH,
a7 RS B 1 IR WA R B A 2

TERFAE B DA B o, | P SR DR 2R 20 A 7 Hh 1R D7 A SRR AE B4 3 2% B T 5 45 A OG
VEST BRI, Het® I 2k B AR EEE, MHTA —EMEdEE, FHNERER
TR T HBEANKEZ 0N, IEREZEN PSR AIARERAE. HEi
B WRBRHRZHNE R G, TR 2 ZKEA AR 7 Lk B PHZE 5 i
I R A . TEXFEIE SR N, —HERIEE S 4 H B ARER R B R AL A A
AN HR =R, T AR ARG B . IX —RFAEe £ 4518 75 128 HY A AH DG 1% v R AR A
AN T REOX . HAM SRR ER . RORFEC 7 B A 3 1 TR
FOTIHE, AR T B PRE R DO 2 WA T 22 .

AW T T B SRR A VER T DR FE M TR A . DU O R iR AN T
10%5% 20%t A R AFI R HANE8]. AHF T logistic [AI AR i) f = HERf %2 2 80.63%,
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A SMO+SVM  AE R £ 1) TR B 5 ey A 380K 87.805%, CLAEHME 81%HER R I¥1E
GrE R A ERIE, R0EE RR.

Hi logistic [H1VA2 BT AR N 1 =Fp 0L IEM R BN &, (HTECSUEE 2 J5 th s R 4 R
KFEY, HEBEPEIEEER. XANRGEESH TSR, 7L e Ror i, T
NI 70 WER, XA — g (M BhAE, EEAR T R A SZ A B (], R RE 2 HH R
ROPPAL #0081 T AL, A RS . FEIX — R R B S AR AR
(1735, S0 s 5 B S SR SCHE I 1P A

SMO+SVM #A im IEFI R IE E] T 87.805%, BTG ERMEMFIEE] 81%HL LN
. XFEUER R TCSE T ke . BEAE 5 IR S BGIN,  IXRE A TR0 &5 S 2wk ok vt
Ao IR R 2 B AR A R R I B T SRR AR . IXRE A LS A 2 R
JEAERER, AR T BRI A AN AR YT T SR e — MR AE IR IR R T U 1 B
8] ANV B —, SRR AFE R 2, (HIERAAMES HINME, FIONIREIE
PN A — 2w ZZ AR B . 55— ANl R N — 3B FEAR AR A ZE A K, (H R A2 SR 4]
A5, KEGEFN E R 5 RS AR 5 T R E R I 2= H, Iz ez
275 3 — e S 3R Mk LAV K I P9 25 FH DA Bhis I, BN U R T 45 SRR A 7 (4. AT SR

2%,
T B4R

W& 52 2 5 iR AE 2 T BRI 3 B PADAE PRS2 AT 1 BA% Gt o T s I vEE 1
K, AR TTE S, A B A PE RR S I A RCR AR . B R g B E BRI R
7, A BACRIH SRR E PR . RS B4 Ja A B 2 (R N AR R 1 B 3 (1 S il 3
INARZNIEES . DhREVERIDLIR MBI BN MM &, R ITH S A MERI R R AR A T
H PAE A2 Dy 8 T FOO R A e, 28 R AN S RE i oK 0 P B A O By, =5 2 I [ A
71, HEEWIRE, SIIRE. TR SR

1. American Psychiatric Association: Diagnostic and Statistical Manual of Mental Disorders:
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2. Society of Neuroscience. 2018. Brain Facts. 136pp.
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&, 1E 2020 4F Brain Bee fH&RIFrhHIX LAE PR3 4 H — 5%, JHAEHFEP NG S
IR o

VBB SRR TS BN B A B TR A — e, R ke, 1EEUE M. Python 2
FEJT AR 268, (EAE U R K28 (DMM2020) A [ X LL B Rk g N N —553, FIpL—
FR AR RMIL ISR, SRER ZER, FiRE A RNILTSEIRE RS, REDA
=5, BIBNZSER, XS E T (SLUDD A2

HIBNT 2020 FBBAERMILEE S WS, IR 2 R H b /NI ARl 2K
FERIAN S o B IR G2 s, B3, ATLOR R AF RCR, (He s BRIk
TR WA KA 2 AR il U, Iz dtos B AT S Tt - Ty s il ety , DRI T o
JRRR R 2 ) AU B . BTRA RS R AR L R I e bl o . KB A HE L Bl >) 55 D75 T R
IR b, PR B2 B KR X2 W B A R R BV A AR AN B RCR - IR 30t H 4L 7E A
HRIMRAE SN, IR ARSI AR,

P BAF5 S 22 A 3 B9 Hh RS2 BE iR 5 8 REBOR s D I i N, BT
J7 N5 RS (PTSD) (A £ L AN AN IE S 3 A ORI 203827 A B BIL R o

R R R AR T R 5 S (R 22 5 5 B 1 B4 B PRI T L e SO ) AR . T H A DG K
ok B R LB, SRAF I 5ORAM LR BE A BB R e g VFR], I LAARE AR
I, R T RENAMKE L . BRI SR T R e A E BN AR S
FOARGE A, AT R) 2 AR AH T Bl A B LR 2 ST S SRR g AE AR . MR IR R S5 1E
AR S ALk Ak, ITH AR 5T R RALE R, (HEZNIERS R AR E S
WLH L5 R BTN 5 IR 45 T I JE AR 5 !
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