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The Analysis of Regression on the box office of movie :

Take The Monkey King for example
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Abstract

In our life, go to see a movie is a common leisure activity. We sometimes
read newspaper could see the report about the movie's box office, so we want
to know what kind of factors impacts on the box office. On this report, we took
"The Monkey King" for example, to discuss the relation of explanatory variable
(average fare, screen, visitors, attendance rate) and dependent variable.

On this report, we wanted to find the best explanatory capability of the
explanatory variable to influence the box office. First, we did the scatter plot
and correlation coefficient to recognize whether the explanatory variable and
dependent variable are linearity or not. After we confirmed their linearity, then
we used three methods(forward method, backward method and stepwise
method) to sift out the explanatory variable. Due to the same of the final model,
so we adopted that to be the final model.

After confirmed the model, we back to our hypothesis, so the model had to
pass through the residual analysis (normally, homoscedasticity, independently),
then we could probably find the best model.

We did not consider other factors, the conclusion is that when the average
fare decrease or the visitors and attendance rate increase may tend to the box
office getting higher.

Keyword : box office; The Monkey King; regression; residual

analysis; selection methods
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FOA PR R R BAIP Bk d T35 R 5 (XD s ep H= (X2)

BB A 0 (X3) ~ R A (X4)FE R ;"% (V) » &z 4] o
Model_1: ¥, = By +B,X,; + B, X, + BaX,, + B, X,, i=1,2,..,37
3.2 ¥t
S is 3t
i - # DF | $#cfcirid | HEFL tie | P>t
Intercept | Intercept 39008. 0534 38792. 2641 | 1.006 0. 322
X1 TEHEL 1 -1629. 8289 | 1049.8135 | -1.552 0.130
X2 T Bt 1 -140. 7785 16. 9378 -8.312 | 1.7e-09
X3 B A = 1 57.6166 0. 3626 158.879 | < 2e-16
X4 Rk | 234. 0942 485. 8700 0.482 0.633

d £ 3zt v —i’r'i'ﬁ :

Model 1:
?i = 39008.0534 —1629.8289X,; —

B, =39008.0534 - B, = —1629.8289 -

% 3. kR

ﬁz = _140.7785 -~ ES = 57.6166 ~ E4 = 2340942
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3.3 BAIFEERKRT
BRE ST A AT L

RR AR
%k DF Sum Sq Mean Sq Pr>F
Reg 4 2.376712e+14 | 5.94178e+13 < 2.2e-16
Error 32 3.1392e+10 9.8101et+08

4. R a4

H, - ,Sk?ﬁ}?;',%% 0:k=1234
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4.1 = i2:iE#% 2 (Forward Selection)
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EEHZA R 2R FEREE B GRRT 0 - P R RGE
Ao b - BrwFRIOEEREK ARV ERIETF A rjfu{P—value
ool hREE > ¥ ik~ RIS - B R R e i )“”’1@—?(
A AR s a=0.05) > %?Wrﬁ 2k N R DU~ RO N PR
EHEMEL o b BBERE G - B AT R PR F - zé»ﬁ?i‘lp\ RS S
rj-f‘u% LA Ul e A m%ﬁzrj&é B A o

AR - AP F step Bk AN P EERHE 2P > step Sk
AIC 1% 5 & sE 28 » AIC A%/ 4%4F -

‘5"“
A4

PXl: TR X2:kpHa X3:REAx X4: A
Y ~ X1 + X2 + X3
STEP Rk DF AIC F i PROF)
1 ¥ X3 1 824. 45 52654. 9899 < 2.2-16
2 + X2 1 769. 39 124. 9340 6. 259¢-13
3 F X1 1 768. 95 2. 2530 0. 1429

% 6. Forward Selection Procedure

Stepl:d ki seiEH N B F b~ 2 $8 X3P £ =) P-value < 2. 2e-16-
Step2 : #FHEFIT 3 BEREFHX]L X2 -X4? » BAEPFEFEIEXR T
T B hgd A S X2k H=) ~XI(THBER) o #17 X4 A F)
FABEF O AT AP o I R B E N B (S ) S

¥, = 36180.6665 — 1428.1146X,, — 144.486X,, + 57.6849X,
i=1,2,...
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4.2 143195 P~ (Backward Method)

[BARE P T IR R~ HEAIP BEF PR IR R AU N PR
w&m%]{hﬁﬂﬁ%&ﬂ’&%@¥@vﬂmﬁ.)mh%%&%iﬁﬁ
zﬂaﬁymm T RRRECE L REME B o gt S BER A -
BELRA - bR R A PG R RN AP - ppE R A
%é&%ﬁﬁ

BERGAEY > AP step Sk FHA AP HERE AP > step ol

AIC 1% & & E 152 > AIC A% | 4%47 -
£ X1 Fofg X2 xpd= X3P A X4 PR

Y~ XI +X2 + X3
STEP | 7i*; ®# DF AIC F g PROF)

| - X4 1 768. 95 0.2321 0. 6332

% 7. Backward Method
Stepl @ & % ?fui%’ﬁ NG EFROEREEX4(> &) > P-value = 0. 6332 +
f “{(J'rmf;u; REX1IX2 XD TF BEFE =73 5§ f

d
ﬂyﬁﬁﬁﬁwﬁﬂﬁﬁﬁﬁﬂé

¥, =36180.6665 — 1428.1146X,, — 144.486X,, + 57.6849X,,
i=1,2,..,37
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LR URUL ﬁfé (Stepwise Method)

IR N dﬂ%ﬁ'{j}‘hfg BB A o
FXL: SR X2:kprds K3:EE A K4iom

Y~ XI +X2 + X3

STEP R DF AIC F i PROF)
1 + X3 1 824. 45 92654. 9899 < 2.2e-16
2 + X2 1 769. 39 124. 9340 6. 25913
3 + X1 1 768. 95 2. 2530 0.1429

# 8. Stepwise Method

Gl wigEREE S S AR T A PR B0 L ) - &
FREAENG HFRORFRE 2GR I L) XI(Z 2R §) - biffz?
ﬁ%ﬁﬁ%&%’gﬁyﬁx%fmﬁ@’ﬂw<ﬁ%ﬁ@ﬁo&@’@ﬁﬁﬁ
/z‘ *'Lrlﬁ 4' mﬁx 1% ﬁ‘:—m] -

¥, = 36180.6665 — 1428.1146X,, — 144.486X,, + 57.6849X,,

i=1,2,...

FENY 2B R E D kR B R AP - T A P E R XL TR
X2:epr it ~ X3 R A S £ 2 BRI R R L RN R st

¥, = 36180.6665 — 1428.1146X,;, — 144.486X,, + 57.6849X,,

i=1,2,...
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5.1 #Lﬁ’&pﬁ%‘ﬁ'%ﬁ
X2k - ) PR 18 2 2 ATORCR o EATER Y THE 5 (X))~ BB
T (X3) ~ FAFXDRIFRBLE L)) -
Model_2 : ¥, = By + B, X,; + B3 X5; + BsX,, 1=12,..,37
5.1.1 Z#ki
%kf; ‘LIE_

R it DF | 33 iE | HEFL tE |P>|t|
Intercept | Intercept 1.595e+05 | 6.298e+04 | 2.532 |0.016280

X1 TaL G 1 -6.215e+03 | 1.563e+03 | -3.975 | 0.000361

X3 BB A = 1 5.486e+01 | 2.545e-01 | 215.533 | < 2e-16

X4 4R 1 2.069e+03 | 7.575e+02 | 2.731 |0.010057

% 10, %#imtiE

d b 47 v ¢ By, =159500 - B, = —6215

Model 2:

19

¥; = 159500 — 6215X,; + 54.86X,, + 2069X,,

~ B, =54.86 ~ B, = 2069

i=1,2,...,37
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5.1.2 HAFEAREE

FI* P E2 Bz BRI REWLEFFERRT FREA T2 40T L0

RR AR
%k DF Sum Sq Mean Sq Pr>F
Reg 3 2.376074e+14 | 7.920247e+13 | < 2.2e-16
Error 33 9.9161e+10 3.0049e+09

# 11, %32 #h 474

Hl - Bk;ﬁ'}?‘{%% 0: k: 1:3:4

d P A7 Far F1 L P-value< 2. 2e-16<a =0. 05 #T M JEF Hyeh B > 2
By By B A x2d 00 TAPT R BIERRE(TORG B S

BF)E R BRECLE 5 )T At i n -

5.1.3 #-3lj#fa 4

e o472

R-Square 0. 9996 Adj R-Square 0. 9995

% 12, #3228 447 %
At HA] T > Multiple R-Square=0.9996 > # 7+ Y £ B +# ud X1~ X3

X4 248 99.96% ; @ S ¥ (& h R-Square=0. 9995 » 4p#z. T » R-Square
WA EEES 0 0.019% 0 R A XIS X3 XA MY F ok chiaa 4 o
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(DA 8 2T 3oL :%(Xl) BES(VDAZE a8l G gL
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75 P-value=0. 000361< @ =0. 05 » “F 11 4E58 HychiEk » 4 7, £ 0« TT 5
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(2)*\ PRE TR A X (XDERE S (VDA w aEM G 7 AP d
B REE L DRT 0 R 2 ERK
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F] % P-value< 2e-16<a=0.05 > *TMIEFHEK » 21, =0 FEEA
(X RE 5 (V)75 s End ik o

(AP RE2er B (XHERE 5 (VAT 5 el ghtppgds
REF LT 0 K2 BK
Hy B, =0
H, p,#0

#] 5 P-value=0. 010057< @ =0. 05 » *T MG Hy B3R > £ 8, 0 T F &
FXHer st L (V)5 R % o

&% 51 3
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5.2 R WA TER

5.2.1 HEFHZ
ERAL ] EWE S APE A PR EFER R Ao T

£ Xl 3L X3: g = X4 : F X
Y~X3+XI +X4
STEP LS DF AIC F & PRCF)
1 + X3 1 824. 45 52654. 9899 < 2.2e-16
2 + X1 1 816. 78 10. 1596 0. 003075
3 + X4 1 811.24 7.4582 0.01006

% 13. Forward Selection Procedure

Stepl @ d s A I B F P A L 2@ R X3(RE L =) > P-value < 2. 2e-16
Step2 : #FHEFI T2 BERREX] XY - RREPLE G BFEORE
A XICEEEH) XA BF) > A F ¥ Pl s R8> #rrr e fi103) 9 o

i * w e E B E 0 gt 0T A

¥, = 159500 — 6215X,, + 54.86X,, + 2069X,, i=1,2,..37
5.2.2 {6i%FEBE
A2 @ > APFRE N RRRAEFERRR o AoT
Xl Tasg X3 mEisx X4 bad
Y~ XTI +X3+X4
DF AIC F & PROF)
<None> 811.24
-X4 1 816. 78 7.4582 0.0100572
-X1 1 823. 71 15. 8033 0.0003608
-X3 1 1077. 50 46454. 51710 < 2.2e-16
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% 14. Backward Method

By PR FKE > P-value < 0.05° Flpt 72 % Plig iz e i {1
el gs P R

¥, = 159500 — 6215X,, + 54.86X,,+ 2069X,, i=1,2,..37
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5.2.3 & fFit
P43 @ o APR I AR ETER o AT
£ Xl Tefg X3 mPpi=x X4 EF
STEP 2 DF AIC F & PROF)
1 + X3 1 824. 45 52654. 9899 < 2.2e-16
2 + X1 1 816. 78 10. 1596 0.003075
3 + X4 1 811.24 7. 4582 0.01006
% 15. Stepwise Method
GBI mRE RS N FAEREEFEE S DR EXSBREAK) B
FR R HFROREREXI(TIOE §) XA B %) - hififrd o %
%ﬁﬁ%&ﬁ’b BRPIG G Tt ki LB 0E o B s eiE )
g B 5

¥, = 159500 — 6215X,, + 54.86X,, + 2069X,,

5.2.4 ) &
PENES R

iPeiE 2 X1 ¢

éﬂij\mﬁ':rﬁ BRI E
TELY X3P A X

B HawpE o ARt G

PR RS K=

¥, = 159500 — 6215X,, + 54.86X,, + 2069X,,

5.3 £ E R T

i=1,2,..,37

# L£ R '&r’fg—» ° l«L e
T 213 %

BHc W;ﬁx

i=1,2,..,37

S E ek &
&L X1(Z3BE§) X3(BF: 4 %) X4(F B %)
VIF & 1. 813402 1. 741052 1. 055249
7 16. &P T

d P& Af f X2(3zph H-=0 )15 » -3¢ ez R VIF E% X7 4

g 10 F ”Lry S8 VIF 1§*FS'L‘ o fR A
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Model : ¥; = 159500 — 6215X,; + 54.86X,, + 2069X,;, i=1,2,...,37
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6.1 ¥ fiik
(DARHA? » s shapiro. test Sl K& 72 L ¥ B T e 4o
5ﬁ§ﬁ%ﬁ%”
CBREEAETRESE

SHAPIRO-WILK NORMALITY TEST

W 0. 9727 p-value 0. 4863

211 RAF BT
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@Aq ]ﬁo mp}: e
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Theoretical Quantiles
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6.2 %FHHBMIE T

AR o ApE* pneviest Bk B A L AR R BIDBMH T o 40T

Hy': REBNEEHEHTE
H) ' REEHFERFEHTH

NON-CONSTANT VARIANCE SCORE TEST

Chisquare

2.759848 DF

1 p-value

0. 09665744

d I

%12, REARRHIORMG T
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4 % B BB SIER

6.3 Mzt T

aRyckY » ApF* durbinWatsonTest Sn#ic ki 728 £ b > 4 2o 4o

L

Hy - EBZ M TaMEL
Hy: BEEzMoAFEx

¥ ¥4 p-value=0. 09665744>a=0. 05 » F|p* 2 JFFH, > TR &2 A £ &
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lag

Autocorrelation

D-W Statistic

p-value

0.1964232

1. 599931

0.088
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d 7 @4 p-value=0. 088>a=0. 05> F|} 4 £S5 H, » TR AR L2 T3
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8.1 munF#

Y X1 X2 X3 X4
203 29 7 2.53
362 30.2 12 4,33
500 25 20 7. 22
279 31 9 3.2
17800 35 15 510 40. 38
12100 49.2 10 245 28. 39
15400 31 18 496 36. 9
33500 34.9 47 961 23.92
21100 41.1 36 512 16. 64
33400 34.9 43 958 24.91
39000 47.5 37 821 25. 28
45200 46.4 29 975 38.98
49800 39.5 48 1261 30. 76
92700 40.4 137 2293 14.3
89800 41.9 131 2140 13. 62
97000 41.4 138 2345 14. 24
84100 39.3 189 2139 9. 88
146100 43.9 178 3326 15.9
171400 46. 2 183 3713 16. 94
130100 43.4 206 2995 12.43
489500 44.9 685 10897 13.11
549900 44.2 713 12435 14. 22
576100 42.9 707 13423 15.4
573500 46 695 124774 14.8
1148200 48.7 707 23558 27.775
797500 46. 5 730 17139 18.13
1486000 49.3 1626 30117 11.43
1579300 48.7 1658 32432 12.9
1615100 50. 7 1661 31854 11.99
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3423400 52.8 1740 64892 23.21
4167200 53. 6 1718 77691 28.08
4771600 52. 6 3178 90750 16. 06
7481000 54.4 3276 137479 |23.6

7294100 54 3256 135195 | 23.39
10440500 | 55.1 3452 189487 | 30. 97
11075600 | 54.6 3843 202742 | 29. 719
1245 45 2 161 67.93
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8.2 R eriz;\ 75

datal=read. csv("C:/Users/USER/Desktop/3F £ /datab. csv", header=T)
datal

names(data0)

str(datal)

data0$X4<- as.numeric(data0$X4)

str(datal)

attach(data0)

summary(data0)

path<-"C://Users//USER//Desktop//3k 2 //"

png(paste(path, "data0_x1 % i# B]. png", sep=""))

plot(X1,Y, xlab="X1",ylab="Y ,main=" scatter plot of X1 with Y’ )
path<-"C://Users//USER//Desktop//3k 2 //"
png(paste(path, "data0_x2 ¥ i# B]. png", sep=""))

plot(X2,Y, xlab="X2",ylab="Y ,main=" scatter plot of X2 with Y’ )
ath<-"C://Users//USER//Desktop//3k 2 //"
png(paste(path, "data0_x3 ¥ i# B]. png", sep=""))

plot(X3,Y, xlab="X3",ylab="Y ,main=" scatter plot of X3 with Y’ )
path<-"C://Users//USER//Desktop//3k 2 //"
png(paste(path, "data0_x4 %1% Bl. png", sep=""))

plot(X4,Y, xlab="X4",ylab="Y ,main=" scatter plot of X4 with Y’ )

sink(paste(path, "data0_4p B % #ic# . txt", sep=""))
cor(data0)
sink()

model 1=Im(Y ~ X1 + X2 + X3 + X4)
library(car)

vif(model 1)

data=datal[, -3]
data

names(data)
str(data)
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data$X4<- as.numeric(data$x4)
str(data)
attach(data)

model_2=1m(Y ~ X1 + X3 + X4, data=data, x=T)
vif(model_2)

sink(paste(path, "data_%#%. txt", sep=""))
summary (model 2)

sink()

sink(paste(path, "data_anova. txt", sep=""))
anova(model_2)
sink()

null=1m(Y ~ 1, data=data)

null

full=Im(Y ~ X1 + X3 + X4, data=data)

full

step(null, scope=list(lower=null, upper=full),
direction="forward", test="F")

step(full, data=data, direction="backward", test="F")
step(null, scope = list(upper=full), data=data,
direction="both", test="F")

names(model_2)
resid2=model_2$residuals
shapiro. test(resid2)
ncvTest(model_2)
durbinWatsonTest(model_2)
hist(resid2)
plot(model 2)

31 HEF R ELES AR 454 ePaper(2014 4F)



8.
.Q‘d—g\t];:}; ‘E’_ﬁ

w o=

8.

[am—

Al e B

6 R R T —LL TR KRR E 5 Kl

&

R R A

N S
TR M

434 % pt

2

IR
http://daily. zhihu. com/story/3771681

RRE S ERL

HPAEDgEERL CNBAEA

TR S L VI R
R#ct e s3> 2/ mAAF/LEL A
INTRODUCTION TO REGRESSION MODELING
RRE P g2

http://www. stat. columbia. edu/~martin/W2024/R10. pdf

32

HEHREZER A iy ePaper(2014 )


http://daily.zhihu.com/story/3771681

