Advances in Applied Mathematics BZF #2453 &, 2022, 11(10), 7097-7108 Hans X
Published Online October 2022 in Hans. http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2022.1110753

ETHR AR ERE D Hh

PRE
EZHMMERE, EH B

ks HiH: 20224F9H14H; FHHEM: 20224F10A5H; &4 H#: 20224F10H14H

B

ETHESE, EREEAGD, TR MR RINHIX =FhA R0 07 S A4 R BB LLE)
HATAR, 5FRGEEET TR #EAT R, HR = MRS BT R (B, RIMFEA AR XRIER)
TEMATHIRAR, HR=MIESHEAMATHINERNS, NHEAARE= AL HAFIR B =AW
W—AREER . Ga =SB ITERIRARITRE, —BIER TR RIS P&
BORESF, REB/HEL.

XA
AR, BEREAR, WHEFHARN, BHERAR, FSEMTITE

Wine Type Analysis Based on Discriminant
Analysis

Ruijie Shen
Yunnan University of Finance and Economics, Kunming Yunnan

Received: Sep. 14", 2022; accepted: Oct. 5, 2022; published: Oct. 14™, 2022

Abstract

Based on the data set, three discriminant analysis methods, namely distance discrimination, Baye-
sian discrimination and Fisher discrimination, are used to distinguish which wine factory each
sample comes from, compare it with the wine factory in the original data, and calculate the error
rate of the estimation with three nonparametric estimation methods (back substitution method,
sample division and cross validation method) to compare the advantages and disadvantages of the
three nonparametric estimation methods. It is convenient to identify which of the three wineries
is the source of red wine from other unknown origins. Combined with the error rate analysis of
three nonparametric estimation methods, the cross validation method is generally better than the
other two methods, and is most recommended.
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Table 1. Data descriptive analysis
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IR 178 10.6 30.0 19.495 3.3396 11.153
B 178 70 162 99.74 14.282 203.989
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Figure 1. Operation results
1. BITER

DOI: 10.12677/aam.2022.1110753 7103 IR Esid


https://doi.org/10.12677/aam.2022.1110753

SRR FE TR T R REA:, 178 AMFESL AR EL 1/3 3t 60 ME IR EE, 4 2/3 4L 118 MEN
YIEREE, F15) 60 /AN 2 MR FEA BT @280, MBEBRAMTATLAE H, b 1A RE S R AINHE 2K,
H2NKRHEZE RRAPNE =2, RHIEAN 5.0%.

5.1.3. UHETHIZI 53 #hr

fii H] SPSS BEAT LA 43t
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p=P,=p; =1/3-
Table 2. Prior probability
® 2. FWBER
A SRR
FEG3 BT A R A 56
EARLE S %
frm . Kt kL
1 0.333 59 59.000
2 0.333 71 71.000
3 0.333 48 48.000
Bt 1.000 178 178.000

2) R 3 P RRBARBE IR THEAREMER D RIVEN 3 AR R, MR K
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Table 3. Classification function coefficient

SRBBEAK
& TR
1 2 3
RS 57.351 52.373 54.127
R 0.854 0.134 2.099
3 39.031 28.029 35.906
K e -0.662 0.465 0.554
B 0.502 0.496 0.485
Py -3.261 -1.061 1.531
FH 3.579 0.075 -9.235
El e Sl ES 39.626 41.418 28.223
TeHH 1.243 2.970 2.317
PR R B -3.988 -3.856 -1.266
i 27.600 31.177 21.434
002800d315 7 bt 1 4 1 22527 18.445 13.554
i 2 2 0.021 0.000 0.000
(H ) -523.438  —427.379  —453.571
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y, =57.351x, +0.854x, +39.031x, —0.662X, +0.502x, —3.261x, +3.579X,
+39.626x, +1.243%, —3.988X,, + 27.6x,, + 22.527x,, +0.021x,, —523.438
Yy, =52.373x, +0.134x, + 28.029x, + 0.465x, + 0.496 X, —1.061x, +0.75X,
+41.418x8+2.97x, —3.856x,, +31.177x,, +18.445x,, +0.000x,, —427.379
Yy, =54.127x% +2.099x, +35.906x, + 0.554x, + 0.485x, —1.531x; —9.235x,
+28.223%5 + 2.317x%, —1.266%,, + 21.434x,, +13.551x,, + 0.000x,, —453.571

3) M# 4 R Rl LA H
a) [ FH AR A TR, IERRHNT 100.0%4N 4G B AR 3ET T 2035, REIE R 0.
b) A4t M R A RHEAT RS IAIE . RS EEH, RS RER B AN R LU TR D &

IRZE [ R EEAT 709K
c) A ISR BEAT Al v, IEAfHINT 98.9% AN HEAT 1 A8 IIER) T AR HEAT 17038, A
9 1.1%.
Table 4. Classification results
T4 DRER
IFREGR *°
AT PRI R 5 A5 "

KA 1 2 3 =it

1 59 0 0 59

T 2 0 71 0 71

o 3 0 0 48 48
1 100.0 0.0 0.0 100.0
% 2 0.0 100.0 0.0 100.0
3 0.0 0.0 100.0 100.0

1 59 0 0 59

T 2 1 69 1 71

TR 3 0 0 48 48
1 100.0 0.0 0.0 100.0
% 2 14 97.2 14 100.0
3 0.0 0.0 100.0 100.0
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1) E%, &FEK S5 “BURY Lambda” , J&%f ek ECHE A LMERRLR . ATRUES], ¥ 1 f 2 1)
Lambda 5 2 3 £ P = 0.000 < 0.05, &7~ KFH eR 1 45 2100 25 R 2 A 2408, Smeii s,

2) dE—, MK 6 FHMEER M 7 A R BT REMRREIN T A AR B, B DTIRAE . Bk 1 5 2
B LB 68.7%, iPHpREL 1 TTRRFRIAF] 68.7%, ARG IR L 5 22 4y BN 31.3%, BT
BRZRIAE 31.3%, fRRERE ST .
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Table 5. Wilke Lambda
%% 5. BI/R5E Lambda

BL/R 5 Lambda

RS BU/R5E Lambda ®Ir H S N
1HZE?2 0.019 666.795 26 0.000
2 0.195 276.282 12 0.000

Table 6. Characteristic values

% 6. $HIEE
REAEAE
BRI BB rEEal RibEath SRS
1 9.082° 68.7 68.7 0.949
2 4.128° 313 100.0 0.897

FFEI M TR 2 S U BR

Table 7. Coefficient of canonical discriminant function

7. S0 5] R B R

BRI A5 R B R B
1 2
kg 0.403 0.872
SR -0.165 0.305
V3 0.369 2.346
TR B -0.155 -0.146
B 0.002 0.000
psyL) -0.618 —0.032
ey L] 1.661 -0.492
ey e SlES 1.496 -1.631
HER -0.134 -0.307
PR R B -0.355 0.253
i 0.818 -1.516
0d2800d315 i i i 21 4 1.158 0.051
I 2 2 0.003 0.003
(FH -9.231 -14.642
RAriE R 5L

5 & N
y, = 0.403x, —0.165X, +0.369x, —0.155X, +0.002x, — 0.618, +1.661x,
+1.496X, —0.134x, —0.355x,, +0.818x,, +1.158x,, +0.003x,, —9.231
y, = 0.872x, +0.305X, + 2.346X, —0.146x, + 0.000X, —0.032x, — 0.492X,
~1.631x, —0.307x, +0.253x,, —1.516X,, +0.051x,, +0.003x,, —14.642

DOI: 10.12677/aam.2022.1110753 7106 IR Esid


https://doi.org/10.12677/aam.2022.1110753

FH AT

AP 2 PR H R A5 23 AR B P, G 0 551 R A5 20 A R A 0 RO B . =R
M RO EROER Sy, b, MAERE Yy, B3 —R5H = K10 AACRA K, X 5% 5 BUK
¢ Lambda H 975 2 1 70 B e 1 S 7R R KB BE AR 1) 5 2 A2 S R I — 3

S0 4 53] 83

& WAL
O1
)2

3
| FilW

(4=
bt
(o]
O

T
0

B 1
Figure 2. Scatter diagram of scores of two discriminant functions
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W 0.0%. SHEMFTAREASEML, RERHEIFEASE S EZ R AMERER, XaHtka
MET R, ZRYSITFHRAFEE ®HT/EE, B iRFIFRN 5.0%, Ma#HFRAMRA R
HIERO o HFEAE BRI, [N 7 BEATZ 7 32 4 R 1) (i 22 7T LA o 58 SCRHIE ik
BT T BRI, RFIROY 11%, —BEOL T RAE AR

Table 8. False judgment rate

=8, iIRFIZR
I RH
EIERWES 0.0%
RN FEAR 5.0%
A XA 1.1%
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