Statistics and Application Sti12 58N, 2022, 11(4), 832-844 Hans X0
Published Online August 2022 in Hans. http://www.hanspub.org/journal/sa
https://doi.org/10.12677/sa.2022.114087

ET 2k 1% B VAR BI XS E M AR TN 54

LR
MW a Ry, ©f BY

Woks H . 202247190 FHER: 20224F7H30H: & A HM: 20224F8H11H

=

BEE RS . RAFT RS EFHAN AR, BATEAE TIRERIMA TS EMESE, Bt
RERFTRZHHEAR, FE. EMHERARERR T MINEE. MSEMRESETZEHEFE—
HEEMAR, MeERPMENRESRETG P RETIER, MWEERTRRBERKRER, FANE
ST E REHAREHMEL U RHE R E R DB RIS A SRR EAFN T IR HARE TS,
XM SE B T3 IR A M R R IR I - B e R R AT, IRERT LA R AT LS B IRTHR A,
RHEEFNTIRRESREEY, e EFb M SR, UREEXHME.

X in
WRTRI, ZetElEH, BEME, BEXLHE

Analysis of Automobile Price Prediction
Based on Linear Regression Model

Xuechen Fan

Yunnan University of Finance and Economics, Kunming Yunnan

Received: Jul. 19", 2022; accepted: Jul. 30", 2022; published: Aug. 11", 2022

Abstract

With the progress of the times, technological innovation and the continuous development of social
economy, travel has becomes more convenient because of the addition of cars. Therefore, the de-
mand for cars gradually increases, and comfortable and cost-effective cars have become people’s
first choice. Automobile price is an important factor in automobile marketing. It will directly affect
whether automobile products can be accepted in the market, whether producers can get the
maximum profit, and whether consumers are able to buy it and whether consumers are willing to
buy it. The data of this paper is a study of the automobile pricing factors affecting the American
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market in order to enter the American market smoothly. By analyzing the influence of pricing fac-
tors, automobile researchers can reasonably design cars reasonably, which is more conducive to
the pricing of automobile products and can better develop sales strategies to obtain maximum
value.
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Table 1. The specific value of a variable

1. TENEMFIE

AR B FEAT #iE
[ AR Price RN TE AT
Wheel base TR, AEERLEES SE AR
Car length REMKEE SE AR
Car width KR bNE AR
Car height REN & TR
Curb weigh B A
Engine size REEBE SE AR
EES Bore ratio TREGLAR L SE A
Stroke T SE A
Compression ratio 46 R
Horse power 57 R
Peak rpm VA e ok A
City mpg kg B e ERAE
High way mpg R A T B ERAE

SR ATy T IBCRIE SR E T3, X 5200 5 [ T 3709045 58 O B Mt 4 R 3 EAT AT T 20
X I ECH AT 70 A SEAT R TR ST 53 B A DL R AT RE A
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Figure 1. The histogram of price
1. price E75 &
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Flgure 2. Scatter plot matrix between variables

E 2. TEZEHIR S ERERE

Wik 2 Fras, IR BIHRE KB LA HH Wheel base 1 Car length Car width. Car height. Curb weigh.
Engine size 132 IEA9%5¢ & ; Wheel base 5 Peak rpm. City mpg. High way mpg 2 fi#H<5% & ; Car length
55 Car width. Curb weigh. Engine size % IEAHKK % Car length 55 Peak rpm. City mpg. High way mpg
MK K FR; Car width 5 Curb weigh. Engine size ¥ 2 IE/H5E K &; Car width 5 Peak rpm. City mpg.
High way mpg 2 FUHKK R HRLEEWAAE EMHRKR.
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Figure 3. Box plot of wheel base
3. Wheel base BIFEZk[E
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Figure 4. Box plot of car width
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Figure 5. Box plot of engine size
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Figure 6. Box plot of stroke
6. Stroke HIFEZKE
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Figure7. Box plot of compression ratio
[&] 7. Compression ratio B2k &l
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Figure 8. Box plot of horse power
[&] 8. Horse power FIFAZk[E]
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Figure 9. Box plot of high way mpg
9. High way mpg HIFE 2% &

AR B AL BRI A 3~9 PR
AR A2 B AT 43 U8 2 4518, wheel base. curb weigh. engine size+ horse power il city mpg 43
i LL B H, wheel base. car length. car width. engine size. stroke. compression ratio~ horse power-
peak rpm.city mpg 1 high way mpg HI 7 5% &, 7] LL& tH wheel base. car width.engine size.compression
ratio. horse power. peak rpm. city mpg. high way mpg 23 A5 Ah, BIEEE A RAE, FshEHE
45 #%; car length. stroke I/ rAi, RIECHE HILHRAME, Hizh3dE R 7272
3. MiR7Emd
3.1. iEEFRE
ASCHAE IR T 2 u A BEEAL, Horh B R EEI, B B By 2 BIHRE, o NFEHLIRZE
T[5]e RWIRATKHF AR Y (Price)f H2AE 5 X, (wheelbase). X, (car length). X, (car width). X, (car
height). X, (curb weigh). X, (engine size). X, (boreratio). X (stroke). X, (compression ratio). X,
(horse power). X,, (peak rpm). X, (city mpg). X,; (high way mpg)if47 7 n YW, 732 n ZHALME
Wk
Xips Xigomo s X3 ¥y E=12,0000m
EATH LR R
Vi =B+ Bixy + Boxp ++ Xy +E i=120000m )
F SPSS #AFBEATHAE /20, 15H REER, WK 2, MILEREE, [RMEARIAAN:
Y = —47495.741 4 122.617X, ~94.675.X, +505.572X, +163.180X, +1.885.X, +117.346.X, ~1002.565 X,

~3034.606.X, +298.137.X, +30.809.X,, +2.375X,, —320.355.X,, +202.822.X
()
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Table2. Table of the coefficients of the linear regression models

2. KMEIRBAKR

REC
- RIS bR R A -
B FrifEfe iR Beta

(i) —47495.741 15269.286 -3.111 0.002
wheelbase 122.617 100.465 0.092 1.220 0.224
Car length —94.675 55.557 —0.146 —-1.704 0.090
Car width 505.572 246.013 0.136 2.055 0.041
Car height 163.180 135.721 0.050 1.202 0.231
Curb weight 1.885 1.737 0.123 1.085 0.279

1 Engine size 117.346 13.837 0.612 8.481 0.000
Bore ratio —1002.565 1195.798 —0.034 —0.838 0.403
stroke —3034.606 778.604 -0.119 —3.897 0.000
Compression ratio 298.137 82.914 0.148 3.596 0.000
horsepower 30.809 16.216 0.153 1.900 0.059
Peak rpm 2.375 0.671 0.142 3.540 0.001
City mpg —320.355 177.769 —0.262 —1.802 0.073
Highway mpg 202.822 159.760 0.175 1.270 0.206

a. [AAFH: price.

N FHE 75 2] 1 [0 U5 7 R PR S o 7 s+ 24 wheelbase 38 i1 — AN BAREINF, VR 5N %48 I 122.617 A #4675
2 car length ¥ i— AR, VXM G/ 94.675 ANAL; 24 car width 3 n— 07, PR N
505.572 A~ 547 car height FEEIN— AN EAL, VRGN0 163.180 ANERAL; 24 curb weigh 91— EA,
REM RSN 1.885 NN 24 engine size BGII— AN ALY, VREMFEIGIN 117.346 AN HAL; 24 bore ratio
B —AN AL, MR 1002.565 ASHAT 5 2 stroke B I1— N B4, IRZEMMFR U2 3034.606 /N0 ;
2 compression ratio BEHI— AL, VREMFEIEIN 298.137 F-H#AL; 24 horse power HEHI— N HLA4L, VA%
i3 n 30.809 ANFAT; 24 peak rpm HEIN— ML, RAEMAGHEIN 2.375 AL Y city mpg B 0— 4
BAL, VREMARIEAD 320355 DML, 24 high way mpg B 00—AN AL, IRAEMARIE N 202.822 AL,
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Figure 10. Model diagnostic diagram
B 10. #HEIDHTE
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3.2. EVEARENEEF RN

o] 5 75 R ) S 2 A S e A e B B BT Il R B A T e T e, AR R AR %
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Table 3. Model summary

=3 RAmE
ik L
R R RJ5 I ER T FRUEAL S A 1R
1 0.922° 0.851 0.841 3189.170849

a. TMAR&E: (W&), high way mpg, stroke, peak rpm, car height, compression ratio, bore ratio, engine size, car width,
wheelbase, horsepower, car length, curb weight, city mpg. b. [ &: price.

R R T A HUEAE 0~1 Z 18], R J7HUEREGEGE 1, WK R T ZE 0 T FE AR SE s 40 10
o WA 3 i, Hdlnk th 45 R T LARIIE R 7708 0.851, I HIE [l A 75 R 40, A R T

Table 4. Analysis of variance table

T4 FESHE

ANOVA®
A P75 H HE 75 F M
G| 11077014517.081 13 852078039.775 83.777 0.000
1 W7 1942624844.912 191 10170810.706
it 13019639361.993 204

a. (K45 H: price; b. TMIAEF: (% &), high way mpg, stroke, peak rpm, car height, compression ratio, bore ratio, engine
size, car width, wheelbase, horsepower, car length, curb weight, city mpg.

M 4 Fon, BALES T Z 50 a, BEM=0.000<0.01<a=0.05, FrLIE4EERE H,, [[H
HFERE, WHEARY (Price)f H4 & X, (wheelbase). X, (carlength). X, (car width). X, (car height).
X (curb weigh). X, (engine size). X, (boreratio)s X, (stroke). X, (compressionratio). X, (horse
power). X,, (peakrpm). X,, (city mpg). X,, (high way mpg)Z [AI[IZM X RE%E .

3.3. EVHABHEE RN

JEH: HPATER RS R IR R R, R ERERARE Y &Mk T AR X, X, X, (2
HAREHERR Y A T e A&, RIRLE g wiResE T . FrOERIA R R E R IpE L4 J5, &
TERH A B AR 218 — R 2 A 5

HARBRMEHEMERE H: B =0,i=1--,13, BEETEARE, &K H: L #0,i=1,--13, ERE
AR RS E B ENEKT @ = 0.05 BIZEAF R, ER A A 1(0.025) =1.645 , W17 2 iR, HALH car length,
car width. engine size. stroke. compression ratio. horse power. peak rpm. city mpg %F¥% 2= k% AR I 2
AR AHXFREE IR A —E B A R, X))\ BRES AR, "R FECEAT N AL &1
M AN, DRI R AT EEXT 2 H LM AT R 5
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3.4. HEHEMHRE

HABR L —REZE Xy Xyvoo X, ZIAAFERIOEIER R AR, WX E S H b i
MR R . 5 B A R IRA T I 2 I — R E B . RATE N BARMOZ A A, kT
o3HT, FI SPSS BRATIRATAT TS R T i A 1 3

E R BAT A AT 00T, PR R B RATRT LUy B AR e 2 [ A7 e SR bk . — B L
AR AL > 0.7 ATLLH AR B2 AR R AR

Table 5. Correlation between variables

F 5. BEZEREXMN

LIPS
price wheelbase Carlength Carheight Carwidth Enginesize = Curbweight

price 1.000 0.578 0.683 0.119 0.759 0.874 0.835
wheelbase 0.578 1.000 0.875 0.589 0.795 0.569 0.776
Carlength 0.683 0.875 1.000 0.491 0.841 0.683 0.878
Carheight 0.119 0.589 0.491 1.000 0.279 0.067 0.296
Carwidth 0.759 0.795 0.841 0.279 1.000 0.735 0.867
Enginesize 0.874 0.569 0.683 0.067 0.735 1.000 0.851

Rz AR S Curbweight 0.835 0.776 0.878 0.296 0.867 0.851 1.000
Boreratio 0.553 0.489 0.606 0.171 0.559 0.584 0.648
stroke 0.079 0.161 0.130 —0.055 0.183 0.203 0.169
Compressionratio 0.068 0.250 0.158 0.261 0.181 0.029 0.151
horsepower 0.808 0.353 0.553 —0.109 0.641 0.810 0.751
Peakrpm —0.085 —0.360 —-0.287 —-0.320 —-0.220 —0.245 —0.266
Citympg —0.686 —-0.470 —0.671 —0.049 —0.643 —0.654 —-0.757
Highwaympg —0.698 —0.544 —0.705 —-0.107 -0.677 -0.677 -0.797

LIPS
Boreratio stroke Compressionratio horsepower ~ Peakrpm Citympg  Highwaympg
price 0.553 0.079 0.068 0.808 —0.085 —0.686 —0.698
wheelbase 0.489 0.161 0.250 0.353 —0.360 —-0.470 —0.544
Carlength 0.606 0.130 0.158 0.553 —0.287 —0.671 —0.705
Carheight 0.171 —0.055 0.261 —0.109 —0.320 —0.049 —-0.107
Carwidth 0.559 0.183 0.181 0.641 —-0.220 —0.643 —0.677
PR FNE o

Enginesize 0.584 0.203 0.029 0.810 —0.245 —0.654 -0.677
Curbweight 0.648 0.169 0.151 0.751 —0.266 —-0.757 —-0.797
Boreratio 1.000 —0.056 0.005 0.574 —0.255 —0.585 —0.587
stroke —0.056 1.000 0.186 0.081 —0.068 —0.042 —0.044
Compressionratio 0.005 0.186 1.000 —0.204 —0.436 0.325 0.265
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Continued
horsepower 0.574 0.081 —0.204 1.000 0.131 —0.801 -0.771
. . Peakrpm —0.255 —0.068 —0.436 0.131 1.000 —0.114 —0.054
FEIRIAMH R
Citympg —0.585 —0.042 0.325 —0.801 —0.114 1.000 0.971
Highwaympg —0.587 —0.044 0.265 -0.771 —0.054 0.971 1.000

W 5 Bios, MBI 45 RO UG Y, AR S AIA S R BT 0.7, AT A AR &
Z (B A 2 B LRI

fE “TH AR BAERERHANLEELHSTE: BEEM VIF (FEZBKRET). —B&IERT
PAVN R : HREE <02 BLVIF >10 W38 [ AR & 2 [AF1E 2 B LM 10

Table 6. Table of collinearity coefficient

Y
KA R AL PR R EL FLLkMEGEiT
Ay t REN
B PUERE iR Beta rE VIF
(&) -47495.741 15269.286 -3.111 0.002

wheelbase 122.617 100.465 0.092 1.220 0.224 0.136  7.341
Car length -94.675 55.557 -0.146 -1.704 0.090 0.106  9.423
Car width 505.572 246.013 0.136 2.055 0.041 0.179  5.586
Car height 163.180 135.721 0.050 1.202 0.231 0.453 2206
Curb weight 1.885 1.737 0.123 1.085 0.279 0.061  16.413
Engine size 117.346 13.837 0.612 8.481 0.000 0.150  6.659
: Bore ratio ~1002.565 1195.798 -0.034 -0.838 0.403 0.475  2.104
stroke ~3034.606 778.604 -0.119 -3.897 0.000 0.836 1196
Compression ratio 298.137 82.914 0.148 3.596 0.000 0.460 2.176
horsepower 30.809 16.216 0.153 1.900 0.059 0.121 8248
Peak rpm 2375 0.671 0.142 3.540 0.001 0.487  2.054
City mpg -320.355 177.769 -0.262 -1.802 0.073 0.037  27.129
High way mpg 202.822 159.760 0.175 1.270 0.206 0.041 24277

a. AP E: price.

Wiz 6 fion, TATTLE B0 BB RFAEZE/NT 0.2, [FE curb weight. city mpg Al high way mpg
(1) VIF (J7 ZE ) KT 10, BHILFRAT 1018 AR B2 [A) T AR AE SRR ME, 1X 5 A OC R B P R R 85 A 4

E RATEMSIL LN S W Rt . AL AT W T BATZL SRR (B AN S A PR X A S 4
—IRBAFAE L N HAE T 1) Z24EEERHEE L0008 0 UE IAFAE LU ™ B 2 4L 25 2) %M 9Ehn K
T 10, BERHAELE LUR ™ B SR 2kt 3) 577 Z2 LU B iR AR AE R T 1 B3, WP AAAE LU IR™ B 1) 22 B SRRk
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Table 7. Colinear part of diagnosis is shown here

= 7. LSRR S BN

LML HT

77 Z= el
(HH’) wheelbase Car length Car width Car height

it o FAEE % PHER

1 13.505 1.000 0.00 0.00 0.00 0.00 0.00
2 0.310 6.599 0.00 0.00 0.00 0.00 0.00
3 0.115 10.837 0.00 0.00 0.00 0.00 0.00
4 0.026 22.595 0.00 0.00 0.00 0.00 0.00
5 0.021 25.070 0.00 0.00 0.00 0.00 0.00
6 0.009 38.782 0.00 0.00 0.00 0.00 0.00
7 0.005 54.073 0.00 0.00 0.00 0.00 0.00
: 8 0.003 63.123 0.00 0.00 0.00 0.00 0.00
9 0.002 91.520 0.00 0.01 0.02 0.00 0.13
10 0.001 104.859 0.00 0.01 0.01 0.00 0.03
11 0.001 134.819 0.01 0.09 0.06 0.04 0.69
12 0.001 152.165 0.15 0.15 0.12 0.07 0.00
13 0.000 193.994 0.00 0.58 0.77 0.00 0.00
14 0.000 351.780 0.84 0.15 0.01 0.89 0.14

a. [AAFH: price.

e 7 o, W E R DR AR T 0, SRR KT 10, fET7ZELGIT, f74E car width
MHMEN 0.89, HGET 1, PrUlai RERWIAR R 2 [ f74E 2 HAL A,

3.5. IR EYI 554

JRER: b3 BV 75 PR A E 7 B 2 LR, B X rh B ) i AR PE RO AR O, 22 S8 x'x| ~ 0,
Mﬁﬁ%l@(x'x)’l MIEIR K. 3 B AR —FEMRE AR 2 S8SHUb THE B A% Kk, BBl 8iy %
WK, SSEAGTHEAUER . W& BT 2 —Fh e B f e Taevk, iR A T IRevE R R
IV E i R EFS U A I = s € Y e (A EIN R By R MUR - M a) Rty

Table 8. Table of variable coefficient estimated by ridge regression

=8 AT ERER

A RIEVEER
HREE T ~44542.459483
wheelbase 66.472897
Car length -21.689601
Car width 473.009482
Car height 59.546781
Curb weight 2.232864
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B4
Rk
m

Continued
Engine size 84.475286
Bore ratio -574.738860
stroke -2264.040078
Compression ratio 225.803197
horsepower 45.572160
Peak rpm 1.621128
City mpg -68.943667
High way mpg -2.992122

W 8 R, I R BAFRIRI . BATAT LS B e LR R ) & AN R R L RIS AT AR E
FERGFEUS [ AR, R (250 A ot LRI D7 R 2 RIS s I, B e A ORI

&, wE 11 iR
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Te+07
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1
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Figure 11. Trajectories of parameters 1 and mean square errors
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FIF RStudio B A4 1) rpart.plot £, 7] LIS H F &
100%
[yes }-enginesize < 182-{no |———

11e+3
91%

curbweight < 2660

8732
61%

curbweight < 2292

7277 11e+3
36% 26%

Figure 12. Regression tree
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w12 R, BTRAE HRER R R TS 1 20 28 s P A R K 23 3. 2 10149 SRS Engine size (750
R ) NT 182, AIBRI XN Engine size (V54545 &) KT 182; 7E Engine size (R 42 4 i
BN 182 BT B AL A AR AN 3, Bl Curb weight (R EL) KT 2660 AT Curb weight (1 Eb) /N
T 2660, £ Curb weight (/& LL)/INT 2660 153 3C N S 42K T 2292 FIZNT 2292 M43 3C: £E Curb
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