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Abstract

Objective: The random forest algorithm was used to explore the influence of personality traits on
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depression level of college students. Methods: 1436 college students were measured by the Chinese
Big Five Personality Questionnaire Inventory Brief 15-item Version and Self-rating Depression
Scale. Regression model was used to analyze whether college students’ personality traits affected
their depression level, and R language was used to construct a random forest model to analyze the
importance of college students’ personality traits to depression level. Results: 1368 valid question-
naires were collected, the effective rate was 95.3%. The regression model shows that the influence
of college students’ personality traits on their mental health has statistical significance. Random
Forest model shows that the influence of personality traits on depression level of college students
is neuroticism, conscientiousness, agreeableness, openness and extraversion. Conclusion: Person-
ality trait is an important factor affecting the level of depression in college students’ mental health.
Measuring the personality traits of college students is an effective way to identify and intervene in
their levels of depression.

Keywords

Mental Health, Depression, Random Forest Algorithm, College Students

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

FIARIE AR A —Phess WO BRREAG , AR AR 1) B OB R, X K2 Aha AR 1 IRIZ (52 o
FIRRAE ) ZARFER IO AT . BB = . KR35, PR R 1) HE A SN Dy e sk 2
55, 2017). REFAE EBPIAREE /Y bl g BE S s T @ A BE (Ibrahim et al., 2013). $IARAE & K24 AR B0 I A
Pz —, WEFER, RS AR, 25%0) 24 48 Jrad #ARSE (Sheldon et al., 2021) . £E— Tt /3 #t
WP R, P E KA AR IR ARG RO 24.71% (£ 2545, 2020). KEEAMOHM@E TR, £
REHEI RN ELE I, AR R M.

NASFR B4R NAEAS A BN 2RI tH R AR O A28 TR AR, S B — AN N ) N AE A7 SRR 71 7
TR GG RKEER TR RS KENB P EY, ARG EMREr. X
TRANKE B FFE H, AKX YL fE 5 HARREAAAEAR DS, A FE N Sa) T I\ A e ook DG i ot 1) 22
#1422 J5i (De Moor et al., 2015).

57 2 ) O PR 4 B 1) B[R K 22— (Buelow & Cayton, 2020) . /M A KS 45 5 2> B B 3R AT 140
AT N EI %A 77 T (Chamorro-Premuzic & Furnham, 2008; Furnham & Chamorro-Premuzic, 2004: p. 2008),
HFFLTE AR BAHNAIE & R A (4085, 2019)0 NAEAE T AN AR AR E R AT DA 2046 R Tl 7
F, $08 5 0K T NS B0 T B2 42 3 1 47URE 9% (Gong et al, 2020) .

2. MRAMREFHE
2.1. HRAR

2024 £ 12 F, AWHFCRA T BRS8N AR 6 A 45 A i 75 SR T R XK
SRR E R . (LR & Z AT BRI R, $akif)If F AT, ROt 1436 4, H1FR
IR ELE . BRI, R RCE AR A5 1368 1y, A RN 95.3%, A 1 PG RIHh X F R 1R A
1368 A
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22. AETAR
2.2.1. hEXT A#I5)ER & AR (Chinese Big Five Personality Inventory Brief 15-1tem Version,
CBF-PI-15)

KSR FH 7 o i ) 6 o R T AR B3R . 1T 07 K AR SR A S 5 @ A,
(F 55, 2011) 5 7E B SO 5 N gl 7 B K AR &R (CBF-PI), 7E ik 5 4wl 7 — /N5 n i 4
(*) CBF-PI-B 1] 15 NI H MIRAS . BL& 5 ANGERE: M. ShmtE. Pt B AMERI ST, A4
B 318, KA AT, ZEER L NE R Cronbach’s o £%0C4 0.611~0.803.

2.2.2. HIBBEBIEE TR (Self-Rating Depression Scale, SDS)

AWEFCIEH T Zung T 1965 R FMINER B IFRER, &H T RAMARER RSN, 2 3RIE B FfE
VLB B A ER . —. ZERILD N 20 NEH, M Likertd sitsr, BRIONE SR
4 Cronbach’s o R34 0.862. H 58 b 4% [ b [H B BEHEAT , ARtk L5 7E 53~62 4 (B AR FEHIA, 63~72
A 2 A9 BESIA, 72 43 LA b g B K

2.3. itA*

f# 1 SPSS27.0 ZE it B AF 0 Blm HEAT AH I 0 M« BV 730 #r o S0 RA.4.1 BRAFREAT S5 Tt M RRE AL AR AR
Mo ASHE TR B/ ZARIEAE N A AT AR, DU B PR R AR 0 AR R AC &, ORISRt
YT NIRRT RPN R AR BT A, BB TSR 5 NMERE: ML
J AR TR B SO SR Z I8 R & T RENLAR MR TS Z MR, E T4 HH BE AL
RO 28 A8 5 () VR

3. &R
3.1 XTFXREXEAOFEZE., MR EIHHER

WAL RER, EHAENE 1368 44, F34E 915 (66.89%) N, “4: 453 (33.11%) N\, HEi%:4E
976 (71.35%) N, AAT244: 392 (28.65%) A . I 1285 (93.92%) A, /D EUR5(6.08%) A . 19.96%(1) K244
RT3 4> b T 53~62 43 2 8], BIAEIERFEMARIE S 2.78% M K E AT /3 ib T 63~72 4y 2 18], BIAFLE
h EEAIAR TS 28, 0.58% I K2 LIRS 2 KT 72 4y, BIAFEAE S ARG 25 . PEW 1. AP BIRMEE L. 2.

Table 1. Survey results on demographic variables and depression levels among college students
F 1 KEEAOFEETE., MEKIREER

TiH 25 B 5 H (%)
5 915 66.89
P53
& 453 33.11
I 976 71.35
AR
Aept 392 28.65
\ W 1285 93.92
Rk )
DR R 83 6.08
12 AT (53~62) 273 19.96
ARIKF(43) rh FE AT (63~72) 38 2.78
HIFIAR(>72) 8 0.58
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Table 2. Variable assignment encoding
2. TEMERID

e N AE

53 0=1%, 1=«

N3 0= DHRIE, 1= Wk
A Y 0= ALK, 1= I

3.2. KEHE ARFFRMABPAIHER/EYT

AHIEFL LA B W RGN R AR &, LUK T AR RGBT & 4 FE A3 o N A &, PRI, AR Hb
PO A2 AL B AT B VA 387 o 45 SR B, K AR IO AR 7K T SR IR 3 s, FLrr i 42 T (B = 0.442,
t=19.984, P < 0.001). #fFLx(B=-0.200, t=—9.283, P < 0.001). #Miit(p=—0.087, t=—3.851, P < 0.001).
BHAMEQP = —0.169, t = —7.759, P < 0.001). FfELr (B = —0.091, t = —4.122, P < 0.001). PE%HI(p = 0.014, t =
0.699, P = 0.485). EJ%(p=0.011,t=0.554, P = 0.580). (B =—0.025, t =—1.236, P = 0.217)%f K24
AR KT S 38 M o [V 23 B 45 SR L3 3.

Table 3. Regression analysis of influencing factors of depression levels among college students
F 3. KEAMERK LR EZAEYIZ 4

B3 B SE B t P
P
Eh 0.293 0.420 0.014 0.699 0.485
£’8
RO
SR> 0.458 0.827 0.011 0.554 0.580
Ui
A5t
I -0.543 0.439 -0.025 -1.236 0.217
KA
T R 1.547 0.077 0.442 19.984 <0.001
THEL -0.962 0.104 -0.200 -9.283 <0.001
HMIFPE -0.302 0.078 -0.087 -3.851 <0.001
"M -0.799 0.103 —0.169 ~7.759 <0.001
FEs -0.357 0.087 -0.091 -4.122 <0.001

T XS R

3.3. REEHHRKFERME R EZ T4

BEHLAR PR (Random Forest) 5325 A& —Fl 85 il 2% > 77125 (Breiman, 2001), ‘&3 s #4) 8 22 A P SEpd -4 1
W48 Rk PARME B (1 77 ZE AR 2, WA 250 e Tl P AR, 3@ FH T A B[] YA #0432 ) 8 (Pargent et al.,
2023). EARBFLT, TATREREHIM T 123, FFAE ZFEA P FENAMI T 1000 AR @ IIZREE, T
BRI A1 368 1 AEA FHIEMNREE . JET3X 1000 AL B BEHLARARBEAL, FRATTTH 5243 th B AL (K~ 3535 7
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%74 (Mean Squared Error, MSE) >}y 0.468, 2 BF 17 B B e O 00 12 R

K ALK 2 O B 2 o FR B R N A 22 F 10— AT 2 B2 AR SR, B N A s 451
1 — A A TAE A HE R . X e AR R AR R AR &, AT B EBR T AT S R AT K2
[N

XoF R 2 A VS 7K T Bt WL AR MRS R 1) e e A i 1) R AT HE T o AT AT DL AR 2R 1 i o 4 SRR
il A AR AL B AR KT B s RE R . FLR SR, B R FH 35 07 % 22 P 3 2 SR Al A A8 B A
IRV 2 HIfARE BB J(Yarkoni & Westfall, 2017) X 7572 AT LAFS B AT 2 A 7 A5 200 v 8 e A 2 f A8 7K
SERITIGNEE Sy ook . AR MSE SN R, BAE RN T DU & A B K 7 2 AR 2 i HE
%, MW BEURIR I : ME. FTEO. BATE. AMIPERN O .

e, FRATE AT LS 406 (node purity) SR 4545 B 7E AR TR bk S04 2 T T 000 F R Stk 2

Vi o 1 R SRR AR AE RENLARMAR AL oy, — AR BAE ) 2T R BE RS i) 22 > A2l (Fife & D'Onofrio, 2022).
AR S AU, U E AR R (O PR, IR KT R TN TR . AR Y RS

=12

MM aE R, BASE] T B ASENHNEACT FX EEVERHEA, W RIMRIK IO M. SoEl. H
NE SMEUERITF B -

ZiE MSE N AT 2 A 45 2R, AT LIS S5 18 FE VPl RS 2E SR KT A BE AL AR PR A
Rirh, PRAFUR DU O e B E P ARRE AR &, EA DRI ACE BTN stk B K (7 055, 2024). %
BEIL S BN, SRR R P R A . AMEVE R AR —E IR, EAHECT
B =%, eI EZERBR. WA 1.

1 1 1 . . ! 1 1 1
Neuroticism{ ---=------ R AL L Rk EE Neuroticism == ==4==--===--F--------d---------t-@-
Conscientiousness - = === - - - L e eeeeee Conscientiousness - ---4-@------- . RSP
1 1 1 ! 1 1 1
s 1 1 1 § ! 1 ! !
g Agreeableness 1 ----- Al et ettt sl 2 Agreeableness - - -1 @ ------- s Eaabb et b b
= =~
Extraversiont - - - - 0————5 —————————— % —————————— E ——————— Extraversion - - -- ®*-------- ressse e L e
! 1 1 !
Openness{ - - ~@ === === === === p-----o---ojoooo oo Openness{- @ == 1--=-=---=-=-- R Rt Te--
; ; X : ; ; :
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7: Increase in MSE ¥ 7R 238 Nt ; IncNodeurity (Gini) ™7 #2465, Neuroticism #1455, Conscientiousness 4
TR, Agreeableness B AL, Extraversion J94MFiPE, Openness JyTFitt .

Figure 1. Random forest model diagram of variance explanatory rate and relative importance

1. FERBREMENEEHRREI R EEE

FEARB T, BATRA T —Ff RS PR 8E  HrioR——BEHLAR MRS h i) importance A%, K
DA AN [ B R AL X R TN 5 R P EE B o XA bR BSOS TS AR AL A AR v g AN E )
NBARAE T —ADEACHISRRR, AT AT CAPPAS AEASRA A AR AR T ) Dk 3R 5 9 & - R 4
R, DDA E RE A6 AL T v 4 AR SRR Y B L ) B T A A
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341247 importance PR, AR VAR EEIEHE &, XA BEREMETR T ES AR S B SR
AP BN B TTIRAE L o ULIA] 20 SGSRIE IR, AR SR PITA RS HRE BT O SIS K B T o B 2L, X 5 DA
FERIBE TSR — B B s AR A W] e AR S 2 . SRS R R STARG, X HE AR
TRMANER A B R T B M . B AMEUIE AN S B SR AE T 7K S 7 T )
RS BAR, AEE TIPSR B R FR T € 704 B o ik -
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Figure 2. Feature importance ranking
B 2. fHEEZEMHF

4. VWHig

ABFFCIHE T R ARG T A D TR B 500, 0 28 R A e Rk 22k 319 4, (31
KT 23.320. FAT 7 B3 — BRSO S IR IR IR, FEARI TSR A R v .«

WAL 2R £ 725 A T e R0 0002 A ot 2B B P PR (0 45 SR s, MR . AT Loy AR L FRACHE
HMBE -4 FE 4500 % - Tk 22 AR SR K4y B . R [R) ARG RE R 7T (k2 P A A S5 S B
g, TR A 2 A o TR (i

N5 11 3% 20 P 5 5 40V R R BE 1 GG . ARSI ML AR AR BT MEAR I, R MR R AE A
A 0 2 e R A A I A o LA R A 16 A S 2 5 R B L JELE S
SR, I LR J7I0 R S AR AN, SRR BRI . R P T S SO AT T o 3 BN I A
W, RSNG4, TR T SRR T R . Rk, R BRI AR — AN T AR RE T
WIIDEI 2%, 6 HIVAIRE ) TS5 AT T R DA EEA . B 33 0/ VS K ST 6 T o th % A e
HEEM, WEE L0 RS BRI 2 00 TR L, KT R IR, MELVBARIRE, M
T34 A R B A A AT BEAE A B30 R BRI R, B RS RIS IER 0, X AT A S 8k
ASPRSLA N BRI R, T IR UK (14225, 2025) 0 AMBTME 5 HOANATT BEAE A ASHE B N B
K677, AE 2Rk AE TG Bh A R R UM 96 LRI, T B2 S AT, A SR . R 5 7 £
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