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®1 62 ZFEBRRMEHIFERLIRE
-~ s
X *2 X3 Xy Xs Xs X; Xy Xy X0 Xy X X3
1 75 71 67 85 79 85 82 92 89 84 86 88 88
2 81 85 83 86 97 88 87 90 84 83 91 86 80
3 89 91 78 92 96 91 96 90 87 80 95 82 80
4 68 60 60 65 84 68 68 75 74 80 81 83 73
5 78 94 71 86 91 81 92 85 83 77 81 90 74
6 79 80 78 86 92 86 86 87 92 82 90 90 76
7 73 89 87 85 86 71 73 86 66 80 85 82 81
8 63 62 70 75 84 72 66 78 83 81 84 74 73
9 83 83 81 88 86 87 90 87 89 90 84 86 84
58 70 81 74 76 75 83 82 80 77 82 72 76 78
59 66 70 69 66 75 79 79 68 69 69 74 64 70
60 72 70 67 75 68 71 71 80 64 81 74 66 78
61 62 73 72 77 60 65 70 75 61 82 65 71 73
62 63 60 60 62 61 71 73 68 64 79 81 80 80
®2 TUIRTUZOLCEFRERGHELRSTSH
A X X, X3 Xy Xs Xs X; Xy Xy X0 Xy Xy X3
I 71.29 76.27 73.17 79.68 79.06 75.90 77.22 78.24 77.30 79.27 79.85 81.17 76.91
FrifE 2= 5.973 11.16 9.189 8.307 10.21 8.473 8.656 12.98 8.954 4.886 8.348 7.438 6.443
AR B 8.37 14.64 12.56 10.42 12.91 11.16 11.21 16.59 11.58 6.16 10.45  9.16 8.38
At -0.54 0.118 0.450 -0.44 -0.10 0.222 0.011 -0.65 -0.03 -0.60 -0.38 -0.37 -0.19
63573 -0.23 -1.07 -0.39 -0.8 -0.91 -1.23 -0.8 10.40 -1.05 0.661 -0.21 -0.35 -0.53
W Gt 0.975 0.965 0.972 0.983 0.953 0.971 0.991 0.982 0.966 0.953 0.978 0.955 0.987
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Xl XZ X3 X4 XS X6 X7 XS XQ XlO Xll X12 Xl?
X, 1. 000 0.534 0.526 0.541 0. 436 0. 591 0. 606 0.304 0.513 0.276 0.532 0. 521 0. 364
X, 0.534 1. 000 0.748 0. 657 0.562 0. 655 0. 560 0. 355 0. 440 0. 331 0. 566 0. 448 0. 364
X; 0.526 0.748 1. 000 0. 620 0.513 0.575 0. 480 0.377 0.438 0. 350 0. 490 0. 441 0.218
X, 0. 541 0. 657 0. 620 1. 000 0. 609 0. 588 0.514 0. 499 0. 587 0. 446 0.561 0.592 0.523
Xs 0.436 0.562 0.513 0. 609 1. 000 0.757 0. 489 0.474 0. 631 0.356 0. 530 0. 598 0. 450
Xg 0.591 0. 655 0.575 0. 588 0.757 1. 000 0.670 0.479 0. 693 0.473 0. 667 0. 545 0.429
X; 0. 606 0. 560 0.480 0.514 0. 489 0. 670 1. 000 0.415 0. 497 0.319 0.522 0. 442 0. 345
Xg 0.304 0. 355 0.377 0. 499 0. 474 0.479 0.415 1. 000 0. 496 0.532 0. 504 0.597 0. 364
Xy 0.513 0. 440 0.438 0. 587 0. 631 0.693 0. 497 0. 496 1. 000 0.370 0. 591 0. 689 0. 355
X0 0.276 0.331 0. 350 0. 446 0. 356 0.473 0.319 0.532 0.370 1. 000 0.263 0.492 0. 402
Xy 0.532 0. 566 0.490 0.561 0. 530 0. 667 0.522 0.504 0.591 0.263 1. 000 0. 536 0.478
X 0.521 0. 448 0. 441 0.592 0. 598 0. 545 0. 442 0.597 0. 689 0. 492 0.536 1. 000 0. 466
X3 0. 364 0. 364 0.218 0.523 0. 450 0. 429 0. 345 0. 364 0. 355 0. 402 0.478 0. 466 1. 000
PlLs % (Xs) MRS TR (X)) W, Wi R4 BFFERBNSTROER.
ISR 0. 757 2EHiAT AR e i X W2 FERMERNRAERE
TR F I I ARG LR R A ) EL 2 SR
A, Tl TR R SRR ALl SEBR 1) ! 7.085 >4.497 >4.497
At Ml SRR 4 M A RO A B 4R o e o
RO E R E s 2 (X ) A SRR 4 0.740 5.690 74.996
(X)) 54 KA HORRRIOMI SRR 0. 4 DL, X 5 0 4.968 79.964
A 7O E TR e N R S SR Ak j g féi ‘3‘ (S’(l)j zj j;f
X ol TR AR A BRI X 0,435 3 344 00, 825
9 0.320 2.464 93.288
3 ii,ﬁgﬁiﬁﬁﬁ*& 10 0.275 2.113 95.401
11 0.228 1.758 97.159
E WS R B A AR AL A b oo e 05 550
— A HT A BTG LA S B e b R AR ROk 4R 13 0.151 1.161 100. 000
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FRIEAR Z AT (BT 22 5k ) A D AR, 313
BrAp AR T TR O B T IR ST E L a1
DL, SR EIRAR L5 A5 00 X A 2 2 0 1] Y o
ARORHATERGHR AR IR 6 IR, K 6
oAl LA RIS 1A 2 45 ISR AR 2R
BAER SRR IS 1 ~7 AL S
oME BIEABALI , RS I L PN oK

RS HIT ANERS I REFFIERE
g Y2 3 B Eal ] s Fsr 7

X, 0.721 -0.300 -0.184 0.033 0.320 -0.262 0.321

X, 0.791 -0.382 0.264 0.175 -0.137 0.083 -0.055

X; 0.724 -0.368 0. 427 -0.024 —-0.168 -0.003 0.131

Xy 0.720 - 0.007 0.113 0.193 -0.177 -0.104 0.114

Xs 0.767 0. 046 -0.078 -0.027 -0.371 -0.147 -0.342

Xe 0. 846 -0.123 —-0.048 -0.084 0.205 0. 099 -0.200

X; 0.737 -0.250 -0.091 - 0. 057 0.395 0. 062 -0.246

Xg 0.670 0. 444 0.134 -0.256 0. 002 0.379 0. 136

Xy 0.780 0. 100 -0.275 -0.346 -0.090 -0.177 -0.092

Xy 0.576 0. 506 0. 464 0. 045 0.315 -0.124 -0.085

Xy 0.774 -0.101 —-0.294 0.019 -0.072 0. 401 0. 140

X 0.775 0.311 -0.101 -0.192 -0.129 -0.222 0.218

X3 0.583 0.354 -0.242 0. 659 0. 008 0. 020 -0.021

®6 62 BFARBEMEMNENNEEES
Fe IO B2 B3 Bsr4 EMUYS EBRS6 EWAT o o o
1-7#5 1-213% 14345

1 0.792 0 1.680 0 -1.336 6 0.3443 1.108 1 0.120 1 0.12500 0.583 580 0.49973 0.431 64
2 1.356 0 -0.3679 -0.1868 -0.2163 0.2375 0.0829 -0.37050 0.685 180 0.69535 0.738 99
3 1.697 2 -1.4242 -1.2406 0.0193 1.227 6 0.2131 -0.18510 0.789 170 0.72501  0.984 94
4 -0.8576 1.2814 -0.9859 -0.9649 -0.2802 -0.1267 -0.31700 -0.49890 -0.413 40 -0.467 30
5 0.858 0 -0.8930 -0.8595 -0.53512 0.0162 -0.5937 -0.62890 0.262 750 0.35533 0.467 61
6 1.1790 -0.0639 -0.79494 -1.3236 0.1202 -0.5117 -0.13160 0.494 810 0.58931 0.642 55
7 0.340 1 -0.3655 1.4770 1.4337 -1.4028 0.85019 1.25604 0.331635 0.24160 0.18535
8 -0.581'1 0.9847 -0.129 -0.926 2 -1.184 0.7020 -1.03180 -0.357 100 -0.23760 -0.3167
9 1.397 9 0.434 3 0.4119 0.296 3 1.954 7 -1.1600 -0.18330 0.885800 0.82480 0.761 80
10 0.965 2 -0.2940 2.6560 0.042 51 1.490 1 -0.7810 -0.01500 0.703 680 0.659 10  0.526 00
58 -0.0740 -0.0690 0.8842 0.157 59 1.237 5 0.179 6 -1.373 0.0355 0.006 0 -0.040 7
59 -1.1990 -1.7310  -0.632 -0.4400 0.3302 1.567 2 -2.0270 -2.5868 -0.8441 -0.6535
60 -0.9150 0.2118 0.816 9 1.243 96 1.365 0 0.965 2 0.306 7 -0.2433 -0.4314 -0.4990
61 -1.3170 0.3949 2.509 4 0.799 13 0.560 5 0.493 9 0.2345 -0.4313 -0.5327 -0.7178
62 -1.2720 1.076 0 -0.8115 0.68553 1.3153 1.386 5 0.102 4 -0.4837 -0.6473 -0.6936
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i EWIr Liatt Ty 393 s ERY LRt T 393
LAy rHES H# LiEay 7R E#
1 0.583 580 11 82.384 62 14 32 0.417 021 14 82.53846 13
2 0.685 186 9 86.230 77 7 33 0.088 614 27 78.923 08 27
3 0.789 174 5 88.230 77 3 34 —-0.788 67 56 69.307 69 58
4 -0.498 910 51 72.230 77 44 35 -0.001 170 32 77.692 31 29
5 0.262 751 20 83.307 69 12 36 -0.090 140 35 75.384 62 35
6 0.494 818 13 84.923 08 10 37 -0.602 080 53 69.538 46 56
7 0.331 635 17 80.307 69 20 38 -0.819 120 57 70.692 31 51
8 -0.357 120 45 74.230 77 38 39 0.298 553 19 80.846 15 18
9 0. 885 804 3 86.000 00 8 40 0.134 698 24 79.692 31 24
10 0.703 689 8 83.538 46 10 41 1.009 330 1 89.23077 2
11 0.110 046 26 79.307 69 25 42 -0.216 500 38 76.846 15 32
12 0.258 502 21 81.076 92 17 43 -0.269 360 40 72.615 38 43
13 0.722 801 7 86.692 31 5 44 0.136 136 23 78.923 08 28
14 0.379 484 15 82.153 85 15 45 -1.309 390 60 64.846 15 61
15 —-0.045 540 33 79.153 85 26 46 -0.663 510 54 70.923 08 49
16 -0.597 120 52 71.692 31 48 47 -1.370 530 61 70.625 52
17 —-0.854 700 58 68.538 46 60 48 0.084 641 29 80.153 85 21
18 0.839 111 4 86.461 54 6 49 —-0.180 040 37 72.230 77 45
19 0.543 971 12 81.615 38 16 50 0.924 953 2 89.692 31 1
20 —-0.326 300 43 73.615 38 40 51 —-0.770 260 55 70.230 77 54
21 -0.117 72 36 75.230 77 36 52 -0.933 440 59 69.076 92 59
22 0.639 196 10 83.538 46 11 53 -0.062 810 34 76.153 85 33
23 0.304 187 18 79.692 31 23 54 0.369 909 16 86 8
24 -0.351 880 44 73.384 62 41 55 —-0.438 450 48 72.230 77 46
25 —-0.420 070 46 74.692 31 37 56 0.086 715 28 77.384 62 30
26 0.032 205 31 75.769 23 34 57 -0.476 700 49 70.769 23 50
27 -0.291 390 41 73.230 77 42 58 0.035 591 30 77.384 62 31
28 0.766 375 6 87.076 92 4 59 -2.586 820 62 70.615 38 53
29 0.128 452 25 80.384 62 19 60 -0.243 350 39 72.076 92 47
30 -0.311 270 42 74.076 92 39 61 -0.431 330 47 69.692 31 55
31 0.250 766 22 79.923 08 22 62 —-0.483 790 50 69.384 62 57
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Application in Evaluation on Student Score of Industrial Engineering
Based on Principal Component Analysis

ZHOU Sanling ", TONG Yifei °
(a. Department of Mechanical Engineering, Nanjing University of Science and Technology ZiJin College, Nanjing 210023, China;

b. College of Economics and Management, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China;

c. School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: With the development of China’s higher education, the way to evaluate students comprehen-

sively has attracted more and more attention. Taking 13 courses scores of 62 students who major in industrial

engineering as sample data, on the basis of normal distribution test and linear correlation analysis, using SPSS

statistical software and applying principal component analysis to the assessment of student performance, course

grades of higher mathematics, system engineering, production management and control can represent the over-

all learning situation of students according to the principal component scores. The advantages and disadvanta-

ges of students in the principal component analysis scores are good references to teach students in accordance

of their aptitudes.

Key words: course score; principal component analysis; comprehensive assessment; SPSS
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