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Application of Factor, Cluster and Discriminant Analysis in the Evaluation of
Style Characteristic of Tobacco Leaves

WANG Pengze', LIU Pengfei', LAI Miao', FU Peipei', ZHOU Fuye', REN Wei’, ZHAO Mingqin'"
(1. College of Tobacco Science, Henan Agricultural University, Zhengzhou 450002, China;
2. Shanghai Tobacco Group Co., Ltd., Shanghai 200082, China)

Abstract: 169 tobacco samples from 31 tobacco producing counties of Henan were carried out to study tobacco style and
characteristics, aiming to provide a scientific basis for the rational evaluation of tobacco-style features and characteristics of different
styles of tobacco area classification. Combined with factor analysis method, cluster analysis method and discriminant analysis
method. Result: strong flavor type was little, with hay incense, burnt sweetness aroma and burnt aroma as the principal notes; the
extreme significant positive correlation of flavor of Henan tobacco with the motion state of aroma, burnt-sweet aroma and burnt
aroma of note and smoke consistence, the significant positive correlation with physiological strength; 5 main factors were extracted
with factors analysis. 31 tobacco producing counties were divided into 3 categories through cluster analysis based on factors total
score. Conclusion: fisher discriminant function evaluation model was established to judge clustering result, and the consistency of
judge result and cluster analysis was 100.0%. The above results showed that this method applied in the evaluation of tobacco style
features had strong feasibility and good effect.
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Table 2 Statistical description on characteristics of style
indicators of flue-cured tobacco

%

2.90a 0.31 10.64 2.79 3.01
2.82a 0.29 10.16 2.71 2.92
2.74a 0.16 5.93 2.68 2.80
2.17b 0.27 12.33 2.07 2.27
1.91b 0.29 15.21 1.80 2.01
1.52¢ 0.10 6.83 1.49 1.56
1.48¢c 0.26 17.46 1.39 1.58
1.22¢ 0.10 8.33 1.18 1.25
1.28¢ 0.15 11.77 1.23 1.34
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
000 0.00 0.00 000 0.00 23
0.00 0.00 0.00 0.00 0.00 KMO Bartlett
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 KMO 0.648 0.5~1.0
0.00 0.00 0.00 0.00 0.00 Bartlett S|g<01
3.09a 0.17 5.64 3.02 3.15
2.86a 0.15 5.12 2.80 291
3
Table 3 Simple correlation index between the style of tobacco leaves
1.000
0.954%** 1.000
0.059 -0.015 1.000
0.760%* 0.677** 0.253 1.000
0.565%* 0.593** -0.438%* 0.171 1.000
0.264 0.294 -0.378* 0.240 0.392%* 1.000
-0.516%* -0.519** 0.509%* -0.269 -0.538**  -0.167 1.000
0.311 0.413** 0.027 0.212 0.012 -0.015 0.098 1.000
0.120 0.055 0.191 0.271 -0.090 -0.081 -0.003 -0.129 1.000
0.679** 0.678%* 0.315* 0.424%** 0.330* 0.152 -0.202 0.162 0.174 1.000
0.355% 0.415%* -0.042 0.159 0.419%* 0.273 -0.074 0.324* -0.094 0.433%* 1.000
*x 0.01 * 0.05
18.571% 3 Fs
12.224% 4 F4
Bartlett =208.964 P=0.000 5 Fs
11 8.432% 7.426%
08 5 5 5
84.665 4
1 F, 38.012% F1=0.226x%,10.229x%,-0.023X3+0.165%4+0.165x5s+
0.101X6-0.136X7+0.079%5+0.020%9+0.170 X;9+0.128Xy;
F,=0.080x%;+0.047%,+0.442X5+0.195X4-0.247X5-
5 0.206X510.238%7+0.115Xg+0.198X%9+0.186X19-0.016X1;
. F3=-0.076x,+0.014x,+0.026x3-0.183X%4-0.011x5+
2

0.05X%610.312%7+0.484X%5-0.450%9+0.016X51+0.408X;
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Table 4 Load-matrix, eigenvalue, contribution rate and
cumulative contribution rate of characteristics of style
indicators of flue-cured tobacco
2.90 3.28
Fi Fa F3 Fy Fs
0.947 0.164 -0.103 -0.141 0.009
0.957 0.097 0.019 -0.166 0.005
-0.097  0.902 0.035 0.123 -0.158
0.690 0399  -0.246  -0.083  0.381 13 I 20 22
0.688  -0.504 -0.015 0.111 -0.247
0.421 -0.421 0.067 0.533 0.533
0569 0486 0420 0339  0.174 2.10 2.90
0.332 0.236 0.651 -0.428 0.301
0.085 0.405 -0.605 0.244 0.132
0.710 0.380 0.022 0.241 -0.338
0.535  -0.034 0.549 0.380 -0.220
4.181 2.043 1.345 0.928 0.817
1% 38.012  18.571 12.224 8.432 7.426
/% 38.012 56.583 68.807 77.239 84.665 0 5 10 15 20 25
1 | 1 1 |
20
28
F4=-0.152X1-0.179%,+0.133x3-0.090%,4,+0.120X5+ 3
0.575x%610.366X7-0.462X5+0.263X910.260X,9+0.410X;; 13
Fs=0.011x;+0.007%,-0.193%3+0.467%4-0.303X5+ N
18
0.652X5+0.213%7+0.369%g+0.162X9-0.414X%;0-0.270%11 29
15
27
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Fig. 1 Cluster analysis of tree
5
Table 5 The total score of tobacco-style clustering results
I 2 2.53 2.44
I 16 2.34 2.34 231 233 2.26 2.36 231 2.26 2.22
2.24 2.33 2.27 2.24 2.24 231 2.21
I 3 2.15 2.17 2.17 2.19 2.10 2.16 2.13 2.01 2.08
2.18 2.14 2.17 2.09
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6 Fisher
Table 6 Fisher classification function coefficients

1 2 3

F 458236 422287 394.059

F 285.932 261.695 243.610

Fs 107.700 102.018 96.548

Fs 203.099 189.895 186.449

Fs 81.815 80.154 70.116

) -1477.813 -1259.919 1121372
2.5 Fisher
5 FI F
F, F, Fs 6
7
Fisher 3

1

Y,=458.236F+285.932F,+107.700F;+203.099F,+
81.815F5-1477.813

2

Y,=422.287F+261.695F,+102.018F;+189.895F,+
80.154Fs-1259.919

3

Y3=394.059F+243.610F,+96.548F;+186.449F 4+
70.116F5-1121.372

5

3

Y=max Y;

2 1 2 3

2 3
7 1 2 2 16
3 13 7
3
20] <« s
+

&

2
Fig. 2 All groups scatter plot based on discriminant functions

7 Fisher a,c
Table 7 Fisher discriminant classification results

1 2 3

1 2 0 0 2

2 0 16 0 16

3 0 0 13 13
% 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 2 0 0 2

2 0 16 0 16

3 0 0 13 13
b % 1 100 0.0 0.0 100.0
2 0.0 100.0 0.0 100.0
3 0.0 0.0 100.0 100.0
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