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Dynamic research on competitiveness of Chinese materia medica listed
enterprises based on global principal component and cluster analysis method
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College of Business Administration, Shenyang Pharmaceutical University, Shenyang 110016, China

Abstract: This paper selects 12 indicators of 47 Chinese materia medica (CMM) listed companies from 2013 to 2017, and builds an
enterprise competitiveness evaluation system. Firstly, the global principal component analysis (GPCA) method is used to aggregate
12 indicators into four principal components, which named as scale capability, profitability, growth ability and technological
innovation ability, and calculate the competitiveness score of the enterprise. Secondly, the Q-type cluster analysis method is used to
divide the enterprise into four echelons based on the competitiveness score of the enterprise, and then use the combination of
dynamic and static to analyze the development status of the four types of enterprises from static and dynamic perspectives. This study
finally drew relevant conclusion and suggestions, providing reference for the companies making a targeted development strategy.
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Table 2 KMO and Bartlett test
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Kl ik iibr i MRS (R5), 4 BREIBIEE: F1=0.193
KMO fa 5% KMO %l & 0.716 X, +0.177 X,+0.168 X5+0.167 X3 +0.117 X5+0.119
Bartlett 146 ERRT 3534.554 Xs1+0.121 X;—0.022 X3—0.021 X9+ 0.124 Xj9—

df 66 0.051 X;;+0.136 Xio: Fou F3. FyibHI7ikE IS
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Table 3 Total variance interpretation
PN L GEERRIE] SEBCF T A
FHIEE T7 ZE TR Y% BT ZTTEREE /% FHEAE TR/ %  BRTTZ DT/ %

1 4.877 40.642 40.642 4.877 40.642 40.642

2 2.555 21.294 61.937 2.555 21.294 61.937

3 1.604 13.366 75.303 1.604 13.366 75.303

4 1.383 11.523 86.826 1.383 11.523 86.826

5 0.628 5.235 92.061

6 0.353 2.944 95.005

7 0.327 2.723 97.729

8 0.125 1.041 98.769

9 0.063 0.525 99.294
10 0.050 0.413 99.707
11 0.025 0.207 99.914
12 0.010 0.086 100.000
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Table 4 Component matrix Table 5 Score coefficient matrix of principal components
Ei=E 7 il Ei=E 7 oy
1 2 3 4 1 2 3 4

X, 0.941 —0.174 0.042 —0.132 X, 0.193 —0.068 0.026 —0.095

X 0.864 —0.356 —0.016 —0.066 X, 0.177 —0.139 —0.010 —0.048

X; 0.821 —0.424 —0.011 —0.158 X; 0.168 —0.166 —0.007 —0.114

Xu 0.814 —0.494 —0.029 —0.151 Xu 0.167 —0.193 —0.018 —0.109

X; 0.572 0.801 0.130 —0.010 X; 0.117 0.314 0.081 —0.007

X 0.580 0.777 0.152 0.000 X 0.119 0.304 0.095 0.000

X, 0.593 0.774 0.128 —0.018 X, 0.121 0.303 0.080 —0.013

X; —0.109 —0.157 0.885 0.087 X; —0.022 —0.061 0.552 0.063

X —0.104 —0.249 0.862 0.092 X —0.021 —0.097 0.537 0.067
X0 0.607 —0.165 —0.086 0.654 X0 0.124 —0.064 —0.054 0.473
X —0.251 0.036 —0.104 0.830 X —0.051 0.014 —0.065 0.601
X 0.664 —0.122 —0.028 0.424 X 0.136 —0.048 —0.018 0.307
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Table 6 Top 10 enterprise scores for each capabilities and enterprise competitiveness
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