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Abstract

In China’s film industry, the movie box office is the main source of revenue for the entire industry,
and the prediction of the movie box office can optimize movie investment and financing, help the
movie business entities to optimize their decision-making, and promote the whole film industry.
This paper mainly constructs a box office prediction model based on XGBoost screening index and
BP neural network with particle swarm optimization algorithm. Firstly, a more comprehensive
box office influencing factor system is constructed, in which Weibo factor and the first day film re-
view are added as box office influencing factor indicators, and at the same time, a box office in-
fluencing factor system is constructed by combining film characteristics and market factors; Se-
condly, after preprocessing and quantifying each index factor, in order to simplify the later opera-
tion and improve the accuracy of the model, the influence measurement model of influencing factors
based on XGBoost algorithm is constructed, and the box office influencing factors are screened on
this basis; Finally, in the empirical part of the movie box office prediction model, the data includes
two parts: the training set and the test set, and the BP neural network final model, RBF model and
PSO-BP model are constructed. The evaluation index is introduced and the prediction accuracy of
case movies is analyzed. The results show that the PSO-BP model constructed in this paper has
higher prediction accuracy. The model constructed in this study has certain reference significance
in predicting the final box office during the film release period, and can provide decision-making
reference for relevant departments.
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ST EL L ZE RN, 15 TR W R A 22 5 2 (A 2 B — R OE A M SR RN 4518 [5]. 4k, BEE MY
MAERIE, TELPFRSNhH NEEH T HRMPIEm A B RERER H R EE, o G625
SO R AR R — i < o MR 1575 47 (2020) SIIE 23 A 1 28 AN FILEE B 52 IE AH 56 2Kk R &34 6]
Minhoe Hur (2016)3@ i 8 VA7 BRI T - 25 18] 7 VAR AF 98 52 55 TN [ 7] ¥it¥A #5(2020)F 2 7 —Fh MRS-VIS
R IR 58 52 PP B 22 g s S T [8]. SR ¥R (2018)4 H A EAL AP & LI BE4T v, AN HLs2 B Al
J W S A ST PR AR bR, ORI P OG TREE B IR FE AT N S B A5 R R A O
[9]. S2f4:(2015)% e B2 ma PR R ¥ B B0, AUV v #2400 17 A5 S AT S SE AR 15 R B v
SR e T 52 5 ARG FE[10] o

TE FLES 22 5 T R 0 b o S T U e 32 B aok 2 P R U= SR gh A7 T, 510 Litman (1989) K HX % It
LRAE RN R A, 2 TS B b R ) B oy B g, LA ST AR AR 1 52 g R RS B2 D I T AR TR 25 58 T
FAh[11]. HBEEREAKRE, HAr&rE RIS =B TR R &SI . Ting Liu (2014)% A\ K H 2k
PE ] R 5 AR 2R P [m] A A R SR dh AT S S s TN, 45 SR 3 WY R 2 M AR 2R 1 552 s T &5 SR AR T 2 M A
R CR AT [12] 0 TR (20175 FH 1 2k [l VA RN A 22 I 4% D7 ¥ db A7 22 55 TN, A P 4o 26 ) 4% F 00 285 SR o
UF[13]. (HBEERARMIRRE, B 2 2% 3 JENLE 2% ST B 78 52 5 Tl -, 491 40 /1 bk (2020) [6] 40
Minhoe Hur (2016) [7]. A4 73538 () 55 T RF FEMLAS 2% > R Z A [l RS 28 i A 28 of 52 5 Tl PO A6 88, 3
TR LSS A, WLAS S SRR A AR T2 ME Rl . 5] a7 B (2015) &AL 1 2 on &t m A SVM il BP it
Z P LR TN B By AT TN, A3 B A5 RIS 2 T IR YR T 2ok [ H, GESE T IR i [14]. HHT, K%
KB AR AT 52 o TROMAIT FE I 22 DARRZE N 2% S 3, JCLL BP AP I 2% e AiRAT o oK A% (RO (2019) 8 i 44 2
— P T BEALAR AR 0 PR 2 77 5092 LA B J= 3 BPNING 1) 22 5 TR AR AL [15]

T T FEAH DG SCHR AR B AN G 25 0] LUK EI,  — 7 T P B 552 o TS 7Y Fp 7t 9 AN e P 22 e e Mk [l )
FUNLAS 2 2 07 B B IE IR BE AR e X 4, A (1) T AEBf 2R 502 A RE J0 AN WT R T, EI Bl 5 S8 40
B, R ST EARYE SR DL T AL, BRI R SR AR A AN [R5 e IA B B AR A 1
Hbr: 55071, BF50E AW 58 35 U 52 b s i R 3R ek &, DUSRAR = T (et 232, (R Bl 5
55 T3 MR AR 1 22, ABEHRY (10 SO P 380 A 12 B B AR RICR DL R ASE A (R Fa b IR 2% 10 mT A S B A1
BExd BT, o, ASSCTERIERREAL N R 51 R R T RE AL R AT R R R, RS NEEm R
PRI, i8I R B XGBoost 157 [t B BEMERHE Gt E ZERema R 3, I A S I A IS B, A A
RURHIEAR S (AR RE s B, 0 PSS 5 TROUASE 2R 1) SEEUIE 3508 40 50 1) 20 DI SR SRR AR 3 4 44
T BP #EM LR, RBF 810 J PSO-BP LAY, 5] AVEARFEFR AT G491 L5 AR BE EAT 7007
2 R AR SO ) PSO-BP Y H A B v () RIS 5

2. IEfRtE RetE

AT EFRFE R 2 TTdg R R W S R AR R 3R 4 NERE LI 18 MEF BB 5
MR FARR, S aEkE T2ZRM. hEEEM, SRR BGR SisE s LR E RS
W BT RE R T EMNE 2010 4 DUEIRE A RE, 2010 4F 2 Fi i B2 AU i &= 2 AR 55, RS
PEMERE R, WA T AFAE— M 177 2010 2 S5 HIHLES, ANETERCE T THIE 2 5205 7 A TR
Tt FTUAASCHIFEREA N 2012 42 1 A 1 H A 2022 45 12 A 31 HIEAE S E _Emp g, it 5dE
e AL LA o BT fo B 4R BT 1305 MHEA, A=A RUE, MEFEFEMEIK, BARRIARE.

TEHL AR T TR, HRSTE Sl AR 5 FH I 3 AR B AE AR I8 S 45 R (B T, 45 1 FRS R 5

DOI: 10.12677/aam.2024.134164 1740 IR Esid


https://doi.org/10.12677/aam.2024.134164

Ve BRIRTESETNRELETH 98 T R B R SG S5 1852, MBS B (NI ACT 5 WE Jr N ESRE T ARE)
EN D INE, FEARFREIUN, RHFERAL, IR, B, HRHIE A SRR DL R PR A R
IMANTEAESRFR . FETTRIZRITI,  FRAAE i A A 32 A AR i 5 T 3 A 23 R P T I
7 R E B S AL S AR HORNTE AR B (M5, AERURAIEAS &, IDAARE NEL. R
WHG AT AR DL S HEER IV TEbR b . RV S A RO, ERE LT, BRI R
APPSR T R, T B AL LR HLBE SR HOUSON T LV 30T LR I A R M
M, WBHZ A AR, BAMRE IR R 2, B LRSS . H AT R
BHAOZ, EAMEF R M R K2k B Google R 5%, Xt T WAERMRNE, HE
TREAE — AR HEE R P BT . ERACER R B L FEIE T 2 H s VP O A A E R A R X
PRI — 52N R R o R R 2T, LA, fulcli e e I 8 i LR 45 S P R R ek A A
() SEI PSR A — AL AT G P B Sk A BEE AL AOERT Y, ORI ) 22 5 AE AT TU 52 s R s AR
R EMX R, At BRI - BUSER A, TR0 T OSBRI B 5 5 R
FESLS LN

FEXRHERRREAT RACKS, 75 20 SOAFEAR AT He Al o 320 MR A SC R B 28 1 A FE A 1 B AR T 5
MR BIERIS M M R R IRA T, B S BER S R, R A SRR 0 U E
RACKRIXL RN 7, VA TRIESRELENT 77 i) G EE X MR IBORE %% FUM HL s T 252 g 5 45 A
2k HUABR M 7 0 i UM R R AT oAk, B A 3 08:

Zi:box i
G =+——xp )

HL A A AL P R . AT A SCR S SE 0 FE et b, ORI R N F2E,  BIEFRATRY(1/20~2/20)
BAERI(7/1~9/1) . E PR I(9/30~10/10) EE4ERS(2/25~1/5) M @AY . BT AN AEHT FE AL BN K 22 5] AW AR
5, ZERRGEE TR, (HEA RS BRI 0 2 50, DRI mT DLS | H 52 22 5 X RS S AR
s T E, IR

iboxj
j=1

D, =~ )
n

Hep, GRRH I MHEIRMIN)), DRI T MK /), box; Fos j NS HIE DS,
P NIZAEM R G L, 0 RORE AR R R .

3. FNER R HE

BP (back propagation)#£: % 4% 5& i Rumelhart 1 McClelland $2 Hi ), & — s 835 22 00 ) A& 3% S0k
W2 Z RN . BP MM KRR SR AT LA S mfe ik . BP P42 M
HEEE =20 B Mg, GFEmAE . TREGE) NG )Z. ENEZ RS AER, A
I A JCEE . KT B AL 9% (Particle Swarm optimization, ik PS0), A1/ Eberhart 1Al
Kennedy 18132 H 3 soh A T R itk . PSO SIEEMEHL AT BA T s i 53, BAmsH, I»
TSSO A 18] 5 5 SEIR R 05, B AT OB 12 N T4 M 251 2% 2 A4

PSO 1t BP # M Z8 IEAD IR . el R PSO BEMIIL i—4x R R EE JI%F BP #hz
ZEWIAEIBUE AN BUE AT AL, DT BRI s FL R P i o S 2 o 5OR I kL 2 15 Bk i A &
A SRR B e A B WA FRE 5~ AN B AL B, DA B R A BT 15 B B R BB AT IR, f%

DOI: 10.12677/aam.2024.134164 1741 IR Esid


https://doi.org/10.12677/aam.2024.134164

JE K SREU SR AR B I I BP MR W 28 S0 R Al . KR SRV U T 4% 40 BP #2248 HAOBR B2 T B S B,
SRR REREIG SR T AMAZ A ST R IS B Ehe Sy, IR B R AR B AR H

AW 7T FT R EE () XGBoost A1 PSO-BP 22 55 TR R, AR fr 0 AR A0 R

W 1 SURRE. XA (x, ;) Hedri=12-om, HEREEE G, TR (%, 5) - SRFEMES
K5 EAMAGEE CBIE AR, HX NP R X Ry, Hedr j=1,2---0, HrdoR 3 EER t s
SN AR B bR R SR, I SO SR ) TR RFE R A i TERE T R o RS AR e, IR R
REVEIE S )53 s R B R RFE R AR V) o s AT S e o S IX 8 j=1,2---0 , IHHRERERI A, -
HETT S TR ) 88, SRS B AR AR R DTk . JLAE v e e M R AR, (R s
AR R AR R A, AT AR bR i o

BB 2. WAL, R GAEE Ak B B A N 1 S B S WA AL 5 BB DR AN K. AR A
AR H =(n+1)x(m+1)xs 5 BP #HEMZ T HRMWBUERE, Hon so m3RREHANZ. itk
=N e =Y N E TR N QR U Vi=® VAW B £ A Gl VAL | N D=, 1w 1A VA 87 W N VA= N D& S B R A

m

AT 3 TR RIS AR RN HEFPRL TR AR T, R B I B BB A R O N2 BB T
N R T e b1 ges, N 5 R AR aBeE A F e, FIHAR
V; (t+1) = oV, (1) CR (P ()= X (1)) + C,R, (G (1) = Xy (1)) Al X (t+1) = X, () +V, (t+1) SEHi kL7 &
PLRCRE T2 8id B, oV o X Rl @ 23 R R TOg B L R 17 B ARIBORL T AR AL, TR IBUAR
LERN AR FIWTRE R GIT ¢ LR BB BOIEARREL, 20 2 UL BRI, K A b 75 8
BB A BP #1458 W 245 4146 BE LS WTAAAUAE -

R A4 TG S THECH ) BP MR M AUE S I, R BRI GRS, TS B R A
B T g .

4, SRS
4.1. ¥ERFE

FIFH XGBoost #5784 fifi i = BN R 2, Bl v %A H AR 7E XGhoost B2 o) i 5 22
TN DURR R, AR R s 1 AR o R AR A L, TR AR N R M IR bR, RE X
Tabn B 1) SR AT I e AR B FEREAT 5255 50 IR 3% R R HOE G i 0 B KR 25, 50 Bk e R UM
FHXTEUIN AR &, AT AE N 20 TN AR AL 3R 47 4146 [15] . fH 1T XGBoost BEHLIEMIRHIE, 4% AL &
{10 B L o BB AT SR AR, AN F AR R I M A BUE 2 ORI TS A R A e, (HlE ¢
Z RS0 45 RIS TR AR 1 Tk B B AR — e Va N B R3S, Rk, AR SO s 58 B e e R
B2 YGRS SRISE B T 9250 P bm D8] 25 B BEVERF AR BT I 0, EL AR S5 1 5 il [R) 2% 0 o REL % 4 T«

Stepl: iEid X%} XGBoost AT 2 kK4 LUK i brfdk & i & B AR &1 2 4 DTk A

Step2: % HE BRI TSR L (19 22 2L FR AR IR 2R 10 M B0 SRS FR AR P IME, R0 R IR A K
FI/IN R et 75 21 (1) B ¢ B B 0 HE T

Step3: AR 77 ik Ji IR AL S 155 100 348 BRSO E AR A TN s R 2, AT 56 S T XGBoost
PRI DT bR i, 3 AR SR s MR R AL S, R ML EERT AT 5 21 52 s p) Tl

PR 3R D PR AR R A 0 KON, SR 1 B . R RS, WRE
KA, HHERFEEWMER S, WHHE SRR T T TR, BRPRRER, iR 1. 55
N 2 BIsgm S E A SRS, HeT W, AT WE B 2 5 RI0RE DL B BT G E R L R )
LR RN R AR A LR CRENEH. £WERIER 1 FHI=ANHEREE, BT

DOI: 10.12677/aam.2024.134164 1742 IR Esid


https://doi.org/10.12677/aam.2024.134164

FRIBR

WL AWE 1. Wiz 2 Az 3, HAr e s sl ST 51 3 FEmi g 2 [a] LA SR 3 Nz, H R TH R
VERUE o5 P S B 95% /e, REARE AR B R 3 A R p 4 R B, A ABLHOy SR AT A&
iRt [RUETfIE R SRR AR L S E H R AR . s 1 A AL B2,
PHR BT . R AE . R MR, ST A AR R

Feature importance

First day box
Baidu_index
Actor 1
Director
Film.review
Actor 2
Num_people
Weibo.topic
Screen

D

Editor

FM

Actor 3
Company
Actor 4
Duration

G

Schedule

0.0000

0.1222

s () ()37 ]
——— () 0336
———— () 8] ]
aeessss——— ().0708
essss————— () (678
—— () (577
e ().0481
e () (039]

——  (.0326

= ().0130

= ().0099

== (0.0090

= (.0040

I 0.0006

0.0003

0.0500 0.1000

0.1500

0.1622

0.2000

Figure 1. Importance score chart of movie box office influencing factor variables
1 BEERETNERTEEEHSHE

4.2, A
(1) BARRPEN FEAR

PG R AGHEAT R R VAl AR 2 BEATHLAS 22 ST PR ST (508 — 3. W T 2Essmi s, %k

P ERE R DK F ESERTEHAENS; T BEAES KU, 185 5 PR 18 b5 A 35 75 1% 2 (Mean
Squared Error, MSE). J75 #{i% 25(Root Mean Square Error, RMSE). 4%} 11 4> kb i% % (Mean Absolute Per-
centage Error, MAPE). “F-¥j4i%fi% % (Mean Absolute Error, MAE) L & 7] 1k R ¥ (R-Squared) %5 . H
MAPE . MSE.RMSE . MAE 51X £ pEA 5 bk v DAHER 1) 715 HS Tl 45 SR A0 B s gh iR 22 K/ R-Squared
(25 RAT R IRFREE . 9 7 BHEVPAR LS B TR, A S 7oK AR R [15] A1 [ 14] (1)
TRFRIEITT I, AR SCR A ZFhPAN Fa s Rt LU B R P8R, BISF- 3 48%F 1% 22 (Mean Absolute Error). -1
¥4 %t [ 43 b iR 7 (Mean Absolute Percentage Error) £l i] vk % i (R-Squared) .

Table 1. Comparison of model evaluation criteria
F 1 REGENFRERI XL

PRt MAE MAPE R?
BP 0.8656 0.4357 0.8086
RBF 0.8934 0.4471 0.8498
PSO-BP 0.7185 0.3536 0.8871
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Table 2. Comparison of box office forecast of case movies

2. REIBETNEEHIXTEL

75 B4 B BP THNE RBF THili{& PSO-BP il {&
1 JENEIRE 3 452234.30 495466.21 232317.15 429155.30
2 BMEB 4. KFZE 423881.70 334850.24 424674.21 412149.32
3 AR )] 364726.20 390304.54 355366.50 371584.06
4 RS 2 339768.80 301385.77 365652.19 368793.31
5 BRI E 317118.90 328662.29 353790.53 327838.79
6 BT A R 310291.10 387186.88 166979.46 302907.91
7 ENEIRE 3 452234.30 495466.21 232317.15 429155.30
8 NAERT 171231.40 287827.95 131376.96 184749.50
9 el —F /N RE 143246.00 163776.37 124738.58 130041.31
10 JE AT 118417.40 156384.29 143471.15 131475.29

H17% 2 FTLAE Y, PSO-BP R A FHIN (AR 5 T HoAts P A 2R B D B 532 5 I L SAB . N SE AP
BT oF SA] R 5 D TRAE 55 RSB IR R Z2 B, 50 SR451) P S PR T S8R R AT 0 P I 32 R P
B3 1 7 LR ZZ AT 20 ) o AR R T 5 R iR 22, THELEE RN 3 o

Table 3. Error comparison of case movie prediction results

3. ROIBZNLSERMRELLR

e k24 L5 5 BP %% (%) RBF %% (%) PSO-BP %2 (%)
1 JENBERE 3 452234.30 9.56 48.63 5.10
2 SMEEE 4. &FZE 423881.70 21.00 0.19 2.77
3 AR 2w | 364726.20 7.01 257 1.88
4 JENEREE 2 339768.80 11.30 7.62 8.54
5 BRI 317118.90 3.64 11.56 3.38
6 HAT HER 310291.10 24.78 46.19 2.38
7 FENLK 290004.10 11.09 10.63 12.60
8 NAEKTE 171231.40 48.09 23.28 7.89
9 PR —Z /N RE 143246.00 14.33 12.92 9.22
10 P AT AT H) 118417.40 32.06 21.16 9.03

% 3 REPIHEIMARE) MAPE LLAL, SR L, AT AR 1 TR Y 4R 72 /N T H At o e
B, RSN PSO-BP #EZE 55 TN R L L AL+ HAbAR A . PSO-BP AL T e 52 53 8 I iRk 22
FEHILE 15% LA, BeshiE N H R A — 3 R 0 iR 22 (5 e 100%, RS 49] f i rh A U 3 F 2 T30
IR ZE(EARAE 5% LA, JCHGRAERS (LLHAT3h) HEAT PRI, Z25 4% | LR Z1NA 1.88%. %5 LT
&, PSO-BP AL LA RCR B, RZEHE /N, 5255 TME SR 1
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