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Abstract

This paper takes 1728 automobile evaluation data in the UCI machine learning database as the
research object, and aims to explore the factors influencing consumers’ automobile purchase in-
tention and the effect of the ordered Logistic model in classification prediction. The data set con-
sists of seven variables in total, of which, the purchase intention of consumers is the dependent
variable, while the purchase cost, maintenance cost, number of car doors, seats, interior space and
safety degree are independent variables. Except for the number of car doors and seats, other va-
riables are sub-type variables. With the help of statistical software R, this paper adopts multiple
ordered Logistic regression model for modeling and prediction, and finds that: 1) Purchase cost
and maintenance cost have a significant negative impact on consumers’ purchase intention, and
the number of doors, seats, interior space and safety have a significant positive impact on con-
sumers’ purchase intention; 2) The independent variable of safety has the greatest influence on
consumers’ intention to buy automobiles. Its regression coefficient value is 2.743, and its odds ra-
tio (OR value) is 15.531, which means that when safety increases by one unit, the change (increase)
range of purchase intention is 15.531 times. 3) When the constructed multiple ordered Logistic
regression model was used to predict the test set data (the last 30%), the overall multiple predic-
tion accuracy reached 0.815. From the specific category of dependent variables: The prediction
accuracy of Class: 0 (unacc) and Class: 3 (Vgood) was 0.830 and 0.829, respectively, while the pre-
diction accuracy of Class: 2 (good) was 0.499.
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Table 1. Confusion matrix

= 1. R

Bad customer good customer
Bad customer True positive (TP) False negative (FN)
good customer False positive (FP) True negative (TN)

RABREEL, POAERR, HREM — DA R 77 SO B AT 4. Horpe

TN + TP
5
TR " TN+FP+FN+TP (%)
TP
TR = 6
Ty &Eﬁ+ TR + FP (6)
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Horh D, R RZE, D, & F BRI 2.
3. WA

A SCEHE & UCT ML 5% 2] 300 PE VR PP 258, B 950>k B T hitp://archive.ics.uci.edu/ml/s 1%
P astam b, R aRoalEE, FRANEEESHNEGNTH, 4E5HRH, A
A, A, RALEL AR S S 1728 SRFEAIL S A SCRT A F B o TR B RIBEF (5],
T, HREEARENEEE Y A IURKT, A (unace)s A (acc). BUNFEEZ (good).
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Table 2. Variable description
2. TERA

HAE B AR R BT Ui W
X, buying (WA 2 ) 1 %78 low; 2 F7n med G&T); 3 %75 high; 4 7R vhigh AEH =)
X maint (415 %% ) 1 %78 low; 2 F7n med G&T); 3 %75 high; 4 7R vhigh AEH =)
X; Doors (4 74%) 5 &7~ more, f{FE 5 MELLE
X, Persons (A7 %0) 6 #7~ more, 1R3E 6 KU E
X lug_boot (P93 4*[]) 1 3K small 245 2 3Ro8 med; 3 R big
X, Safety (% 41H) 1 %75 low: 2 375 med; 3 %K high

4. SCUESTHT
4.1. BRI

4.1.1. R Mg

BRI IR E AR BRI 42 3), BAFEARKCN 1728 A0 X THAR R Y (W) S, 73K
JEEN 0 BEAH 2 (505 1210, &5 EE 70.02%; 732K J@ My 1 RIMEG B2 HIAECH 384, il 22.22%;
Iy RIEMER 2 VA SZ IAECR 69, 7 EE 3.99%: 432K JE MR 3 RIR 20 R AI4CH 65, 1 LLAN R 3.76%,
HAR oy A A KI5 o

Table 3. Frequency distribution of dependent variables analyzed by ordered Logistic regression

3. BAFF Logistic B3R LN 25

B S T3 Gk B4t
0 (unacc) 1210 70.02%
1 (acc) 384 22.22%
Y (BE=IE) 2 (good) 69 3.99%
3 (Vgood) 65 3.76%
Hit 1728 100.0
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Figure 1. Spearman correlation coefficient diagram of variables

1. T2/ Spearman HHX R HE

4N, BIRSHT— AR AR AR & 2 (A #S 2 SSL ANA SR KT, G SRAE AT N B AR A e, T
W R A — AT b AR & . 8 @A E b TR A7 AE B AR S I F e AR AT I e 2 B, 1S T
AL EMIE, B E D8 MRS ISR S BRI SRE AL . &A1) Kappa %01
INF 100, fFERESIIZ BN, R 6 MNMPRIBFREE A ENHE R E R EBRTEEN B8k
SEHCEEREAY
4.2. BIREE

4.2.1. BRIRLLHE LS

M 4 FTH: AR AT IS FUE RN RSN B R EX, X, X, Xo, Xs, Xo) PR DL B Y 57
Bk, o BoRTR 4R ¥ (chi = 1335.270, p = 0.000 < 0.05), B3 BIAS A @AY, RO 1 AR
BRAARE, AR R E .

Table 4. Likelihood ratio test of ordered Logistic regression model

% 4. BFF Logistic ElIREBIALLAGTE

i =2 X HUSRE KHHE df p AIC {& BIC {
& el 2888.373
I AT 1553.102 1335.270 6 0.000 1571.102 1620.195
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4.2.2. BIRGR

PR g s v 0 R AR B S FEO WU IR e (0 73 2R i, DRI B Bl i 22 I5UA 17 logistic B934T
griir, R R BAFH ) MASS G ) “polr” pRMCHEAT AR [6], AURLIT

modell=polr(as.factor(Class.Values)~buying+maint+doors+persons+lug boot+safety, = method='logistic',
Hess=T, data=CARdata)

summary(modell)

B+ R K71 “polr” B EHI RN 2 1047 |7 logistic [EIABEAL A A8 & R BN B E AR IR T, [tk
R FARES “p <- pnorm(abs(ctable[, "t value"]), lower.tail = FALSE) * 2”7 {15 23051 P 18, FHH 0
ARG “exp(coef(modell))” TH5 H A &L H LL(OR {H).

R R L 5

Table 5. Results of multiple ordered Logistic regression

< 5. ZWAFF Logistic BlY3%E

HAE EVEES brfEiR 2 tfH P1g

X —-1.208 0.076 —-15.937 0.00

X, -1.019 0.072 —14.158 0.00

X; 0.276 0.062 4.415 0.00

Xy 1.078 0.058 18.63 0.00

X 0.917 0.091 10.101 0.00

X 2.743 0.132 20.724 0.00

PR EPEES broEIRZE t {8 P1{H

0 9.108 0.553 16.468 0.00

1 12.527 0.633 19.78 0.00

2 13.903 0.663 20.959 0.00

AIC 1§ 1571.102

McFadden R 77 : 0.462
Cox #1 Snell R*: 0.538
Nagelkerke R?: 0.538

e 0 AR AR P AL (unace)s | RRFZEHHAEZ (ace); 2 BRI EFEIAE R (good)-

Table 6. Odds Ratio of each variable (OR value)
6. FETEMHBLL(OR B)

HAZ & OR fH OR 1H 95% CI
X 0.299 0.257~0.347
X 0.361 0.313~0.416
X; 1317 1.166~1.489
X, 2.94 2.625~3.294
Xs 2.501 2.093~2.987
Xq 15.531 11.983~20.131

DOI: 10.12677/aam.2022.115297 2810 IR Esid


https://doi.org/10.12677/aam.2022.115297

k=4

MFE 5 BATATLLEH, #7808 R T {(McFadden R 7)) N 0462, BWRE Xi» Xo» X3 Xy Xsv X
MRS Y 10 46. 2% AR R DARAERL A KT
logit[ P(¥ <0.0)/(1-P(¥ <0.0))]
=9.108—-1.208* X, —1.019% X, +0.276* X, +1.078 % X, +0.917 % X_ +2.743* X,

logit[ P(¥ <1.0)/(1- P(Y <1.0))]
=12.527-1.208% X, ~1.019% X, +0.276% X, +1.078* X, +0.917 % X +2.743 % X,

logit[ P(¥ <2.0)/(1-P(¥ <2.0))]
=13.903-1.208 % X, ~1.019% X, +0.276 % X, +1.078% X, +0.917 % X, +2.743% X,

gtk 5 FREMB AL 6), HATTLSH, X, MEIEREEN-1.208, FHHEIH 0.01 KF
R E (2 =-15.937, p = 0.000 < 0.01), EME X, 20 ¥ = RZ R F RS R LURALHE(OR H)
N 0299, EERE X, BIN— N, Y AR LR IEE N 0.299 155

X IEE R EUEN-1.019, FHHEIH 0.01 KTFHEEMEE =-14.158, p = 0.000 < 0.01), =EKE X,
XY AR ER AR SR LRI EL(OR 1H) M 0.361, EWERE X, n— A, v A8k
IRPEEN 0.361 %

X MR REUE N 0.276, FEHEIH 0.01 KFRIEZE MG =4.415,p=0.000 <0.01), FIRE X3 X
Y PP RERIEREN KR, LERAOR H)N 1317, BEWE X 8— N800, v 2838 hn)
MEFEN 1.317 55

X, MEERBUE N 1.078, FFHEIH 0.01 KFPHIEZENEE=18.630,p =0.000 <0.01), EHE X, 2
XF Y e AR E W IE R R R . LLRARFAEL(OR )N 2.940, EMAE X, 3G IN—AN AR, ¥ AR 4b 35 )
& A 2.940 £

Xs IENA ZBUE 0917, FF HEILH 0.01 K TREEMGE=10.101, p =0.000 <0.01), BEWHE Xs 2
Py R AR IR RN G R . LA AL HEL(OR fH) 9 2.501, B X5 BN — AN AR, v AR A )
&R 2.501 £

Xo WA R BUE R 2,743, FF HEILH 0.01 KT RRE (G =20.724, p = 0.000 < 0.01), BEWRH Xs 22
P Y AR IR R OC R, LKA LL(OR fH) R 15.531, BWRE X, in— AN pAins, v 28l
TR A 15.531 % BEEDHTATA: Xy Xy Xsr Xo b 4 Tioxt v oA BEWIERPZMER, KX,
Xo 42 Wiesxt v e BE N AR OE R .

4.3. EETM 51T

PR A BT 70% IR R 3 A ZREE,  J5 30% M R 7 ik se, A T Bria 2 A 5 logistic
FERLHEAT TN, POARAS Y “mean(predicted.classes == test dataSY)” , 52 IIZREE LSl () 124 T v o 15
S~ 0.815, BT R B caret F£F AL confusionMatrix BRE 7> AL VR VG 56 B4 F T A B34 8

FATAT LA 515 H 75 VR R B2 w0 X A8 R 7 i 4D 00 i 5 R DO A 2R 50 5 10 TN v A P (UL
7)o

TR B TR HERARE . (344 + 65+ 0 + 14)/519=0.815

0 (unacc) P T VR . 344/(344 +33) = 0.912

1 (acc): MITIIMHERAE: 65/(36 + 65 +3)=0.625

2 (good): MIFINAERASE: 0/17 = 0.000
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3 (Vgood): MITRMIHERAESE: 14/(7 + 14) =0.667
A DAAS 7R AN I 1) TN RS P I LA, (E T8 51 2 (good) FH T & IIFE A SR 50/, TR vHE
T FERRA

Table 7. Confusion matrix of ordered Logistic regression model

= 7. BF Logistic B)IRBHR IEFE M

bR
0 (unacc) 1 (acc) 2 (good) 3 (Vgood)

0 (unacc) 344 36 0 0
Tt 1 (acc) 33 65 15 7
2 (good) 0 1 0 0
3 (Vgood) 0 2 2 14

R 0.815 0.912 0.625 0.000 0.667
95% CI (0.7789, 0.8475) / / / /

B 8 LA, AR TIHERS N 0.815, 95%E 5 X [H24(0.779, 0.848), [AIH 35 J& Ty i
M pMENO [9], RUESTH EREZEM, 54 R M confusion Matrix bR O TS Bl L4
THEE A H DRI 8 U ot 288 31) %) 00 A ke P55 m AT L, AN [ AR T30 0 - 4 1 0 TR0 A 3 BT AR, (HL2:
Al LR IAEZE R A Class: 0 (unacc)F Class: 3 (Vgood)H & IHER R, H AP TSR] i R 2,
B &) Y T 2 7, Class: 0 (unacc)Fl Class: 3 (Vgood) P HE A 2% 43 51 v 0.830 A1 0.829, Class: 1 (acc)
A 0.746, Class: 2 (good) R Fx 21N 0.499.

Table 8. Statistical results
=8 FItER

Overall Statistics

Accuracy: 0.815
95% CI: (0.779, 0.848)

No Information Rate: 0.726

P-Value [Acc > NIR]: 0.000

Kappa: 0.56

Mcnemar’s Test P-Value: 0.000

Statistics by Class:
Class: 0 Class: 1 Class: 2 Class: 3
Sensitivity 0.913 0.625 0.000 0.667
Specificity 0.747 0.868 0.998 0.992
PosPred Value 0.905 0.542 0.000 0.778
NegPred Value 0.763 0.902 0.967 0.986
Prevalence 0.726 0.200 0.033 0.040
Detection Rate 0.663 0.125 0.000 0.027
Detection Prevalence 0.732 0.231 0.002 0.035
Balanced Accuracy 0.830 0.746 0.499 0.829
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SRR — AN BTN, ST R R AR AL (NIRRT 15,531 7%, X R UIREAS KR o 2 v E
PE, JLSCEAHE B EIRE A RE, RN AT DR s R R, FIAMEMNA T Logistic A
VAR AL MR AR S (5 30%)BEAT TR, X AR TN HERf 2B 2 T 0.815, FEILSEARTEH, FEXT H kK
AT T B 3B o SR A RN E -
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FME TV, UESE TIRE VRN B # R AT AR ZE W SR s R 0 B B AT e bn o 1K 2 SR%)
FHRGEA = VR ZE 0 b T 7 B e E e A

5.2. MRBVEPRME

ASAFE W TR Z AL — TR BRI, A0 0 2 B8 i R i IR 3 AT PR T A bk 1
Hen B o U BN R, A2 SR Hh O 2 R i AT RE B2 FLA B PR KR, DR T et T B AR
T BEREREENE TR, BdEREMD, ERNREE, o RRREAROON L%, X ATRE
TS Tl B e (A TN A S AN PRAE AR 3 R IR s = AE A SR IIEI A B 4 A8 R SR ) LR AR [R]
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S E WK
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