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Abstract

The education and development of personality are an important issue concerned by
whole society. For schools, the development of students' personality is a topic of
continuous concern. For companies, it is also extremely important to find employees with
suitable personalities. Traditional paper-based testing methods rely on the cooperation of
the experimenter and consume a lot of time. So in recent years, the research of
automatically predicting personality has attracted researchers' attention.

In previous studies, researchers used methods such as machine learning and deep
learning to predict personality through acoustic features and explored the contribution of
acoustic features to personality prediction. However, a person's acoustic features and
personality will change with age. Therefore, it is necessary to consider the change of age
by using acoustic features to predict personality. But, the age distribution of
experimenters was not considered when predicting personality in previous studies. In
particular, adolescents are the main period for personality developing. At the same time,
their acoustic features also change with growing.

Therefore, in this study, we constructed a personality classification model to study the
contribution of acoustic features to the personality classification of adolescents at various
ages. We extracted 43 elementary school students, 40 junior high school students, 36 high
school students, and 40 college students, a total of 159 people's dialogue acoustic features
and tested their personality. Then, through machine learning, different acoustic feature
sets are used to train the personality classification model to verify the contribution of
acoustic features to the personality of each age group.

The experimental results show that each acoustic feature has a different contribution to
the personality model factor classification, and with the change of age, the contribution
of the acoustic feature will also change. Fundamental frequency contributes to the
openness of personality classification, but it has no special correlation with age. Mel-
frequency cepstral coefficients contribute to the agreeableness of personality
classification, but like the fundamental frequency has no special correlation with the age.
Root mean square of energy contributes to the classification of openness and
agreeableness. It has a significant effect on the openness of adults or people close to adult
age and the coordination of the classification of people under high school students. The
zero-crossing rate has a significant contribution to the openness classification of adults or
people close to adult age. The harmonics-to-noise ratio contributes to the agreeableness
classification of people of all ages. And, as the age grows, the contribution of the

harmonics-to-noise ratio to openness classification will become smaller.



Based on our study’s result, different acoustic features have different contributions to
personality classification, and the degree of contribution is also related to age. At the same
time, we found that the younger the experimenter has lower accuracy of personality
classification. We think that in childhood, children’s vocal cords and vocal organs are still
developing, and there are uncertain factors such as language ability and acoustic
characteristics. We need to combine features other than acoustic features to classify the

personality of adolescents.

Keywords: Personality, Acoustic characteristics, Adolescent, Mechanical learning.
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i‘f' = WQU{WJ_;E)
T‘Vg = J{W1X_}+Y

xﬁ%@

elelel
)
-

(w, b)

Q)

X 4.1.1 : ELM O
ELM £E74ICIEWL DDA ) v M 3B 5 ¢
1. FEHOEEHLGF W,
2. W EE % [EEE L T,
3. ZRRETELBEE AT & 5,
4, WEFT DT A =203 D70n (ERASTA—2IIENED 7 — VT
7)o
72, ELM =7 0iE, ANE»SRENVE~OEAIZT v X LIC 1 Bk X

N, 7V ) XLDOETHICTHE ST 20N e W EERH 5, [28]
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ShloEETiE, ELM €7 VvoRNAE ) — FOo# % 125 30, 50, 100,
150, 200, 250, 300 ICHE L., ~¥X—=V F VT 4 nHOKRBZHEI L 72, &t
i, BENE ) — FEBTofchr e, A=V F )T A HEETADER
BEYVRS otz 20720, Lo GT—HFGVWREEE CH L 7T 2EN
J& /) — FiE LCEBRZT- 72,

4.2 FIFITIE

RFECHEHAL 2T — 2 _R=R2D T — 282D\ 70 K-H B ZEWGE (K-
fold cross-validation) #F|H L <, ELM €7 A %Jl#3 3,
K-8 MEE T, 77— 2% KIHIicn#l325, 2L T, 205bD12%

PRI L, K2 K-1lz2z72xr7—%2,35%, 2L T, Kflicn#Els
NET—2ZNZEN%ETA bty e LTkEREEZITY), 220> THLN
7z k BlOREREY S L CRKERE T 5,

K-S EAEEREFZ 2 2D A ) v F3d 5 ¢

VIRTOT =R TAPIN TR 72D, TAMYy P PL ==V T ®
v MR EIT 2 TTEDORE R T v,

2. 7T —ZBBPRY RVEATIE, TRTOTF— 2B L f=vrF—xL L

b s,

AW cli, K-OERSEMIESFIEDO K 2 20 35, T4hbb, 7—X% 20
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mEEET 5, HHEEHT2 L X, 95%DTFT— X &H L —= Vv /T —& L LTH

HEnd, Ko bWDT—2 %7 AT —xE LTINS,
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ARECTIE, T I _XTOFERBEEZ M,

=

R o,

B

A

7T 4 DOFERRE RS, KT, B

ELM £ 7 VICHYE X &,

i e &2 7N S

ELM =7 Vv Z3lI#E L .

51 TANTOFEFETTT VLT D

TRCOEERHZMHEHL, ELM €7 L Z3ll#L .

fu*ﬁ %?%511 u/ j—

.

DEERNHEZ 1 DT OMOERE, Ko E

N=VFY T4 RS

All feature N E 0] A C
INEEAE 0.4168 0.3488 0.4419 0.4186 0.6279
Hef g 0.45 0.375 0.6 0.5 0.55
A 0.444 0.5 0.6111 0.6944 0.4167
KA 0.3 0.725 0.825 0.8 0.35

£ 5.1.1: TRTCOFERMOBAE TETNVOHIERBE

ARERERDAEIRILSCATIIIE &t 5 &

NX—=F VT 4 5 NTDIEMILE

PED AR & A AEDUT DR R IR W 25, KRB DI AR, BRI & 13

WO EERIZXLVENRT S, 72, FilnkE %00

THthdsL. UFoz e




DD 7=

1, o o R % P o IERESR S — B0 > K D RS R P 0 IETE

PR —F K,

2. Tl L2z &b, At FEIEHER IR A 1w EL 72,

3. Flns EA3 s & &b, FABMED SFEIEMER R 2 1Cm B L 7225, g

& E A D A IERER D3 [E U v,

4. Fhwa b2z e e bic, Btk nEIE#ERSRAICH EL 72,

5. Flw2s £23% & &b, WHatE D FEIEMER 2R~ IT{X T L 7,

i, Ehim BRHCA=VF VT4 0TI ErHL L

GERH L 72,

RIT, B—DEFERHAD =V F VT 4 pH~DOHEBEZ 57T $ % 72012, B

DEFHME 1 OFOMY BT, B s EEHHT — 2 BRI, FREL

7RG % i L 7=,
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52 FOZHVERL

FO %

N E 0 A C
D B <
INFA 0.4651 0.3721 0.3953 0.4286 0.6047
e e 0.5 0.55 0.625 0.55 0.475
A 0.3333 0.6389 0.5556 0.5833 0.3889
KA 0.3 0.625 0.675 0.75 0.35

£ 5.2.1: FO ZELY RS BATET NV OLERE

FORFEIEE (FO) % HEFHUE,» LMY BRE, ELM 723 L 72, 2D
R AR 5.2.1 ITRT,

FpfE %2 710 T, TRCOEERFEOLATOMB LI LA (K521, t
BE L 74tk 2K 5.2.2 IR T,

FO ZHY RS BHAE TR, UTOZ &pbhrot:

1. #hhE - ED p fiEix 0.046 (<0.05), FO %2 HLY & < B& cihitksy
FOIEHEROEIEEEL D 5, FO IZEMEo N HICEHRL Tw» 3,

2, AT OWERE ORI LEE D MR m E L SREIC RS &
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054 B All Feature 07 mm Al Feature
mm Remove FO "] mmm Remove FO
0.4 4
2 0.3
c
5
g
2

o
[N
L

0.1+

0.0-

primary school junior high school  High school ~ College Students . primary school junior high school  High school  College Students

Neuroticism Extroversion
W Remove FO
0.6
4 0.5 A
Z 0.5 >
c c
= =
S 0.4 3 044
2 2
0.3 0.3 1
0.2 0.2
0.1+ 0.1
0.0 - 0.0 -
primary scheol junior high schoel  High school  College Students

primary school junior high school  High school  College Students
Openness to experience Conscientiousness

0.8 mmm All Feature
s Remove FO

| W All Feature

0.7 4

Al Feature
W Remove FO

primary school junior high school  High school  College Students
Agreeableness

5.2.1 : ZERB T2 L Fo ZHY BRBRO LB

J& 1 N E 0 A C

P & 0.940 0.411 0.212 0.525 0.046

£ 522 TRTOEEL FOZRVBRLBATODED t RE
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FERHA 2 E T D IERER MK T L M 235 %,

v ERAELUT DAV A D IEMEFR D A B L 7228, RE¥EAEIC R o726

KT L 72,

4 . TRCOEWRE DOWERHE OB D S FEHIEMER MK T L 72,

I IR

5. Flnn E23 5 & hAAELT ot o MR 28w L 7225, @i L

72> 72H

I T L 72,

IR TOEERHOMIR L B v | fEELI T ORI R ENE D LR H

<L AR E DRI RE MK 72 o 72,

53 MFCC ZH Y =<

MFCC %
N E 0 A C
D B <
INFAE 0.4419 0.3488 0.4419 0.3953 0.7209
Hreg g 0.55 0.475 0.6 0.475 0.525
=R 0.3333 0.5 0.6111 0.6389 0.3056
R4 0.3 0.7 0.775 0.775 0.35

24
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Accuracy

primary school junior high school

Neuroticism

High school

mmm All Feature
W Remove MFCC

0.8

0.7

Accuracy

primary school

Al Feature
W Remove MFCC

0.6
0.5 1
0.4 4
0.3
0.2 4
0.1
0.0 -

junior high school

Openness to experience

High school

College Students

- All Feature
W Remove MFCC

0.7 A
0.6 1
0.5+
0.4 4
0.3 1
0.2 1
0.1+
0.0 -

primary school junior high school

Agreeableness

High school

College Students

College Students

Accuracy

Al Feature
W Remove MFCC

Ol ' I

primary school junior high school

High school College Students

Extroversion

0.8

0.7 4

0.6

Al Feature
W Remove MFCC

0.5 1
0.4
0.3 4
0.2 4
0.1+
0.0 -

junior high school

primary school

High school  College Students

Conscientiousness

5.3.1 : FAEHE TR L MFCC ZHUY BR WSRO H#k

J& 1

N

E

0)

A

P i

0.939

0.547

0.391

0.026 0.814

# 5.3.2! TRTOEE L MFCC ZEUY B BEATOED t BRE
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MFCC % SEHMEP MY BE, ELM 74238 L 72, %2 ofE s %
5.3.1 1T,

FliinfE % 531 T, MFCC ZHUY B B A TORR & TR COHEERHOLA
TOMREZHB L7 (K5.3.1), tHRELLMREE5.3.2 ICRT,

MFCC #H( Y <A TR, UTDoC Edbh otz :

1. WF#E -HED p fiEiid 0.026 (<0.05), MFCC % H Y B < S5 Tl
M OEMROELIIEE A D 5, MFCC 3TN EICE# L T 3,
2. A LUT ORI L ENE O S FIEREL A A - U, SE L E oS %
TETE D BIEMER MR T L 72,

3. /NFEA L B A D AMATE D IEFER 2RI TED > TR g, g ost
D IEMER D M B L, KPEDIFTED IEMER MK T L 72,

4, EAELUT OBRRE D IEMER A ZE D > Tnin s, K¥4 D o Rt D
IERERAIMET L 72,

5. INEAEDENIYE D IERER A E L 7225, SEMASIE 2 72 & ¥ | gk b i

£ DOEIIVEDIEMERIMET L7z, RFEEDOEHMMEDIEMER L H > Ty,
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54 RMS Energy ZH Y &<
RMS Energy % 5EFRHE» OV RE, ELM 7 A 2L 72, Z OfEHE

ZR5.4.11CRT,

RMS
energy % N E 0 A C
QN K
INFAE 0.4884 0.3023 0.4419 0.3953 0.6047
Hep g 0.45 0.4 0.6 0.425 0.575
R 0.5 0.5 0.5833 0.6667 0.4167
N 0.2 0.675 0.775 0.8 0.45

£ 5.4.1: RMS Energy #H Y R J\BATET VO ERBE

I % 531 <. RMS Energy ZHUD R EE TOREER & 3T o HERH
DLETOMBEELE L7z (M5.4.1), tBELAMEREEZE 5421017,
RMS Energy ZHU Y RS HE TR, UTOZ &b ol :

1. W30 - ED p i 0.048 (<0.05), RMS Energy ZHL 0 B < 354
TS O RO EAES S 5, RMS Energy 12 1F1TED 341

HELL TWw3,
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051 Al Feature
W Remove RMS energy

0.4 4

o
w
L

Accuracy

o
[N}
L

0.1+

0.0-
primary school junior high school  High school  College Students

Neuroticism

mm All Feature
W Remove RMS energy

Accuracy

primary school junior high scheol  High schoel  College Students
Openness to experience

mm All Feature
I Remove RMS energy

primary school junior high school  High school  College Students
Agreeableness

5.4.1 : Z4ERE T2 L RMS Energy #HUY B < #5520 Ll

Al Feature
m Remove RMS energy

0.7

Accuracy
o =4 =4
'S wn =3
L L L

=4
w
L

o
[N
L

0.1

0.0 -
primary school junior high school  High school  College Students

Extroversion

mmm All Feature
m Remove RMS energy

0.8

0.7 1

primary school junior high school  High school  College Students
Conscientiousness

JE N E

0 A C

P fE 0.870 0.4

0.207 0.048 0.411

# 5.4.2: T_TORHE RMS Energy ZHU) (B BETOED t RE
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2. WL ENEIC DT NV & SR DR R EYE D IR A B L 7,

H2E A DR ZEME D IEER A D o T Za v, KA DRI L E D IE

MERDPMET L 72,

3. SMATEIC OV C L N 2 KA DIMETED R AET L7, g

SRaPE D IEMER D M B L 72, @IRE DI RITED IEHER 2 Z D - Tz by,

4, FABIEIC DT, FEEDUT ORIEDIEMER AL D > Tk, @ik

DL D BABE D IEHER MK T L 7=,

5. BbtEiconT, NEEDEIIME D IEMER MR T L, etk L REEDE)

e D IERER A A B L 7o, SIRE D ENTED IEHER 23K D o> Tk,

6 . FFlmfE oS EE, BB, a1 o IEAESR o ZAUIE R 13 2 B O

e L LT B,
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5.5 ZCR Z#HLV &<

ZCR # BENHE»r OV RE, ELM €7 V%23l L 72, Z DfERZ %K 5.

5.11C7R9,
7ZCR %
N E 0 A C
B0 <
INFAE 0.4419 0.3488 0.4419 0.3953 0.6047
Hheg g 0.375 0.5 0.6 0.45 0.525
= 0.5278 0.5 0.5833 0.6667 0.4722
R4 0.3 0.675 0.775 0.8 0.325

# 5.5.1: ZCR ZH YV R BATETNVOERE

EHE %I T, ZCR IV R BATOME L TR TCoHEERBOGA& T
DFERZIK L7z (K15.5.1) t BE L 2R %2EK 5.5.2 IT7R T

ZCR ZHUY RS HGAETIZ. LD Z e dbholz:

1. WM «BED p filiiz 0.041 (<0.05), ZCR ZHY B < & Caitsy
HOIEMROEIEEAYH 5, ZCR BIHHAEO PEICEHIL T3,

2. REHA L E I DT N & m A DRE R 2 E P D IERE# A3 1) | L

HEE2E DREMI &EE D IEMER DMK U7z KA DRI 20 E M D IERER 23
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Al Feature
mm Remove ZCR

B All Feature
0.5 W Remove ZCR

primary school junior high school  High school ~ College Students : primary school junior high school  High school  College Students
Neuroticism Extroversion

| == All Feature

0.8 | mmm All Feature
[ Remove ZCR W Remove ZCR
0.7 4
0.6 1
. 0.5 4
9
g
3 044
S
0.3
0.2 4
0.1
0.0 -
primary school junior high school  High school  College Students primary school junior high school  High school  College Students
Openness to experience Conscientiousness
B All Feature
061 m Remove ZCR
0.5 4
0.4 §
>
o
e
S
0.3 4
2
0.2 4
0.1

primary school junior high school ~ High school  College Students
Agreeableness

5.5.1 : BEEE TS L ZCR ZHLY R R O IR

J& 1 N E 0 A C

P fE 0.813 0.650 0.207 0.041 0.839

7 5.5.20 $RTORE L ZCR 2BV R BETOED t BRE
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b o TR,

3. AhmtEic o T VR L EIRE DA A D IR L D o TWhdp by, H
FE A A D EMEE A F B L KA DI D EfEEMET L 72,

4, FABCEEIC DWW, N L th 2 E DRE D IEMER DD > T\, &
A & KA O BIRCE O IEFER MK T L 72,

5. EifatkicowT, AN, R L R E OB O ERMET L, &

WE D e D IERER 3] b L 72,
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5.6 HNR ZHuv Fr<

HNR % BHEFEEL OV RE, ELM €7 V%23l L 72, % OFER%Z K 5.

6.1,

HNR #
N E 0 A C

B0 <
INFAE 0.4884 0.3256 0.4419 0.3953 0.5116
Hheg g 0.475 0.425 0.6 0.45 0.55
= 0.3333 0.4722 0.6111 0.6667 0.3889
R4 0.3 0.775 0.775 0.775 0.4

#* 5.6.1: HNR ZH Y R GAETETNVODFERBE

FlnfE %57 <. HNR 2BV BRCGE TORR L TR COFERF MO E T
DFERZE IR L 72 (X 5.6.1), t RE L 72FEREK 5.6.2 1ITRT,

HNR #HU0 BRSBATIR, UTFTDZ &b or::

1. Wt - ED p fEix 0.015 (<0.05), HNR ZHUY 5 < BA D
MO IEHEROZEZEEZESH 5, HNR 3tk o nEIc R L T 3,

2, B L EVEIC DT /N A & HR SR D REIY 2 E R D IERER A31A) F L,

B DAY ETE D IEMER 30270 VAR T L 7o RPE DI R EMED IE
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High school
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I Remove HNR
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W Remove HNR
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0.6
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I Remove HNR
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B Remove HNR
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Al Feature
[ Remove HNR

0.8 4

0.7 4

primary school junio
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r high schoal  High school
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5.6.1 : FAERE TR HNR ZHY B SR DB

J&1E N

E

o

A

P fi& 0.933

0.614

0.391

0.015 0.548

+* 5.6.2: TRTOFE L HNR ZEY R BAETODED t IRE
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MER DD > Tn7g iy,

3. AhmEtkic o, A L EIRE DI FMED IEMER MR T L, AR e R

A DAL D AR D A E L 72,

4, FABCIEIC DT, BT ORIEDIEMER AR D > T, KA

DFRBCE D IEFERAME T L 72,

5. BATEIC O WT, NEE L EIRE D EIINED IERERAME T L, R¥EEDH)

e D IERER D A B L 7o SIRE D ENTED IEHER 23K D o> Tk,
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F6E EX

FREICEFREEZ 1 DT OBV HmrE LRz Lz 2 b, 2
NENDOEERER =Y TV T A RTF~DEBENE LD, FlToAERD
BHBHTEBID T,

LI L 2R AT ICR T

1. FO 3= Y F U 7 1 OB & Bk ic 5k 5 5., BtE~0H
BRI AENSE & B Ic B2 7 v, EHIE ~ D ERIZ AR A B3 % & & IR T L
T3,

2. MFCC 38—V F U 7 4 2 XEDBARKIE & it D I 'k 2 H 5 F523
b oo 7ze MFCC 12N DB & 2 4FElnfE O st BIc' R L Tw
%,

3. RMS Energy IZBHACE & ddtE 0 FHICHBRL T2, 207, FRIC
A B 2 I3 AT IR A linE o A D BB & s A LA T o Fa Tt o 5558
ICEBLL TV 5

4. ZCR I & At D S EICERA L T %, FlnEICo T T 3

&L ERAELL E oS & SRR T ot ICERA L T 5, 72, i

DECIE E ZCR ZFAED DA~ DEMA K E K R A H Y | 1HFEMED
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DEA~DOERD/NS K R HAIDRD 5,

5. HNR (FBABME. WM & S ic El L <\ 3, E#E IS 0 <ot s
% &, HNR I AB OB, 2E O i, @rET © Zhf ic 5k
LTw3,

R BEMBO =Y F VT 4 T 2 FERMOERPER L -0,
N—=YF VT4 HFHET AT, B b EREOEE 1 L <, Big Five A
KORLZIHAZMET 2 & 1o, B 2 TEMEELHRN T 2MliE2H 5, 5
T TOMIETIR, MRELBIEIDHLWIERDAL D A=Y F VU T 4 HHICH
CEHERMELHEHAL X O L Lz, FERoME ik, Flie =Y+ V748
PG U CRAZ SEREEMMT 22 813, IV RWERLZES N2 AHEN

D5,
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KL

K 6.2 : FEHE T~ 4 F ROEERKE WVRBON
6.1 0206/ E REFICHLT, =V F )T 4 H~OHEBHEKZ W
B —FEL v, A T35 L L bic, B K E WRHEI D 71 b, NEAE
T L CUHBD K & WD —HB D v, X 6.2 06 /% & eI L <,
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7 A FRADOFGEDKE RIS —FEKZ W,

IhiE, FARIEFICEEREOLE D > T 5 5 6 TF, o2 5 AR
DIFOGDEMANCLEZEFEDL _XAVDE WD FERICKR S EEZ TS, T
Gh, TATHIZEIC X » T HEEWIE =V F ) T 1o Bl o Bt o T EAMR©H 2
ZeBbrot, HEMTDNN—=YF I T4 OLAHBRAADOZEL LY L\ 2

b, FHOAN=YF VT4 DRRRIRBPRL RWRRICR S L FZTn 5,
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BTE BHYIC

AWFFEClE, BEREE =V F IV T4 ICBET 2RT B X OFHn & oREE
ST L 7ee Z ORGSR, BERFMEICL > TX—=Y F U 7 4 SFH~DOEIRIZE AR D |
ZOEHBEDFRICHEELE D 2 L B¥bh o7z, Lz o T, FEkTid, Bix
%4 & Big Five ® 5 2D X—Y F 1) 7 4 BHEICE LT, Bk 2 58 ES
FALCAN=YF VT4 20T 22T A EMET HEITZD 2, KifFFEOR
BBFEMTDON—Y F YT 4 P~ OETERMOEMA R I ko L FEE%
MAT 2 ETVICHIRZRECZ2LEZLNATNS

ARG, FlRE MR IE &, =Y F ) T 4 SO IERER MR R 2R L
T, Zhid, PEMClE. THOFEE - BFERE L T 25ED © BRI
ZITEARL, SRBREN R EICAMERBERL X—V F ) T4 IFEEEEL T
WHEWEREERDH D LEZOLND,

AFFICOWT, KETE LRI T —ERXR—RDNHEEKEXTH 5, AW
THHALEZFEEOWL 2 A ZXBA->TE, TELRTRELLD, KD /A
b KR EWEL T2, 72, LY RVWEEYEHET V2T 2 8554,

T RBOUFIMETH L LEZLND,
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