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Abstract

With the continuous improvement of people’s living standards, wine has become more and more
popular among people. Wine production is growing. However, the quality of the wine is still only
determined by wine tasters’ grading, which is obviously difficult to meet the needs of today’s
market. Many scholars use data mining algorithms (such as Logistic multinomial model, artificial
neural network, support vector machine, decision tree, Bagging, AdaBoost, nearest neighbor algo-
rithm) to predict the wine quality. The results are not very good. The results are reliable and can
be used to support vector machine (SVM), which can be used to predict the quality of wine. In this
paper, we use the Quality Data Set UCI data to verify the proposed method and the data mining al-
gorithm for comparison, using ten-fold cross validation method to determine the quality of the
method.
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Figure 1. Scatter plots among variables
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Table 1. Correlation matrix between variables

1 BEEZEMEXMER

FA VA CA RS c FSD TSD D PH S A
FA 1.00 —0.26 0.67 0.11 0.09 -0.15 -0.11 0.67 —0.68 0.18 —0.06
VA —0.26 1.00 —0.55 0.00 0.06 —-0.01 0.08 0.02 0.23 —0.26 —-0.20
CA 0.67 —-0.55 1.00 0.14 0.20 —0.06 0.04 0.36 —0.54 0.31 0.11
RS 0.11 0.00 0.14 1.00 0.06 0.19 0.20 0.36 —0.09 0.01 0.04
C 0.09 0.06 0.20 0.06 1.00 0.01 0.05 0.20 —0.27 0.37 —0.22
FSD —-0.15 —0.01 —0.06 0.19 0.01 1.00 0.67 —-0.02 0.07 0.05 —-0.07
TSD -0.11 0.08 0.04 0.20 0.05 0.67 1.00 0.07 -0.07 0.04 -0.21
D 0.67 0.02 0.36 0.36 0.20 —0.02 0.07 1.00 -0.34 0.15 —0.50
PH —0.68 0.23 —0.54 —0.09 -0.27 0.07 —-0.07 —0.34 1.00 -0.20 0.21
S 0.18 —0.26 0.31 0.01 0.37 0.05 0.04 0.15 —0.20 1.00 0.09
A —0.06 —0.20 0.11 0.04 —0.22 —-0.07 -0.21 —0.50 0.21 0.09 1.00
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AT 53 I 2N BRAL FE bR LA RAG 22 23 B 70 0 )R AR AT AL, XRE AT 7 Ak e SRS 2 ] A Bl — BRAR R
AN 13, R A T A B — R RS A . SR OCHRIE R 2 3, RN 3 NFRATSR v e
(173 AR - A 3 A, FRATTAT LA P S Ks 2F — SR (MR 5% 3 40 1 4 v A Bl 2020 B 2R (v %8 ) i 4l 1
S5 T RA AN A 108 AN & B AR AR RS 2 45 85 SRR AR ) AT, JF BB = 2R A b A 107 A4
R AR A A 0 45 50 2R AN . THELURAIFEON 17.39% . BRI R T 20%, (H2 a4
{1480 67 8 T B A, 1T ELBE R AR AP AN W &, AT T i SR ok B, 4 ok
SRS X ] 267 VS o T PRSP A AR AN L o XA e B FRANT SR T T T O YU (R e e 1
Jitke
4.2. Bagging J53&

Bagging J7 %2 B2 8 A 075, H RAREAE I T2 Gt RCR . AT ] Bagging 7%
L6480 ) I I (4 SR 5] 4 DU 3 o ANIEL 4 v, SRATTATEAZE Y, Bagging g 1276 1 4 il K 7 26
I A BEAL bR DL R AL S i 3 I B R AN —RE I, SRR PERR . BRIR SR DL KRG & BAE Bagging 7k
FER G IR 7 2R, B4k, HAh AR R B E AL . WEBON KRB S 3, TATATLAE H,
FRATTAT LARITE P AERORE 56— S (M0RSE) 1] 2 1 4 S 8 020 28 — SR(P ) AT, SR SRAI &l A 38 4
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TR TFRERAIERTY 15.94% . AL RFM AR I 2k, (HRHAR A SIS R



W
tH
S

rn= 1599

node), split, n, Tloss, yval, (yprob)
* denotes terminal node

1) root 1599 280 2 (0.039399625 0.824890557 0.135709819)
2) A< 11.55 1349 167 2 (0.044477391 0.876204596 0.079318013)
4) va>=0.375 1111 104 2 (0.051305131 0.906390639 0.042304230) *
5) VA< 0.375 238 63 2 (0.012605042 0.735294118 0.252100840)
10) A< 10.45 120 13 2 (0.016666667 0.891666667 0.091666667) *
11) A>=10.45 118 50 2 (0.008474576 0.576271186 0.415254237)
22) PH»>=3.265 68 18 2 (0.014705882 0.735294118 0.250000000) *
23) PH< 3.265 50 18 3 (0.000000000 O.360000000 0.640000000)
46) C>=0.0885 10 3 2 (0.000000000 0.700000000 O.300000000) *
47) €< 0.0885 40 11 3 (0.000000000 0.275000000 0.725000000) *
3) A»>=11.55 250 113 2 (0.012000000 0.348000000 0.440000000)
6) S< 0.685 136 38 2 (0.022058824 0.720588235 0.257352941)
12) TSD>=15.5 101 18 2 (0.019801980 0.821782178 0.158415842)
24) F5D< 31.5 91 11 2 (0.021978022 0.879120879 0.098901099) =
25) F5D>=31.5 10 3 3 (0.000000000 O.300000000 0.700000000) *
13) TSD=< 15.5 35 16 3 (0.028571429 0.428571429 0.542857143)
26) 5< 0.585 19 6 2 (0.052631579 0.684210526 0.263157895) *
27) 5>=0.585 186 2 3 (0.000000000 0.125000000 O.875000000) *
7) 5==0.685 114 39 3 (0.000000000 0.342105263 0.657894737)
14) FSD>=18.5 39 16 2 (0.000000000 0.589743590 0.410256410)
28) FsD< 27.5 22 5 2 (0.000000000 0.772727273 0.227272727) *
20) FsSD==27.5 17 6 3 (0.000000000 0.352941176 0.647058824) *
15) FSD< 18.5 75 16 3 (0.000000000 0.213333333 0.786666667) *

Figure 2. Decision tree output results for wine data
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Figure 3. Decision tree for wine data
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Table 3. Bagging classification results of wine data

5% 3. Bagging M EIEER B S LLER

1 2 3
1 0 63 0
2 0 1281 38
3 0 154 63
o
L
D —

A C CA D FA
Flgure 4. Bagging the variables of the wine data
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Figure 5. The importance of the variables in the data
of a random forest
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Table 4. Classification of wine data by random forest

4. BRI EEERIRN S LER

1 2 3
1 13 50 0
2 0 1260 59
3 0 143 74

Table 5. Classification results of grape wine by artificial neural network
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1 2 3
1 1 61 1
2 0 1259 60
3 0 139 78
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Table 6. Support vector machine (linear kernel function) classification results on wine data

3 6. FFMEN(LMERER) N AR BERIEN D XKER

1 2 3
1 0 63 0
2 0 1243 76
3 0 120 97

Table 7. Support vector machine (combined kernel function) classification results on wine data

7. XFEEN(EERAB)NERARIEND KER

1 2 3
1 33 30 0
2 0 1301 18
3 0 79 138

Table 8. The various methods of wine classification data validation ten-fold cross-validation rate of false positives
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R 0.1575832

Bagging 0.1518992
Adaboost 0.1524813
BEATLAR 0.1488992
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SRR B MEAZ 4R 0.1625522
SCRF IR AL T R ) 0.1553949
BT AR T5 1 0.1519273
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