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Abstract

Based on Matlab software, this paper builds a system of comprehensive evaluation model, includ-
ing the comprehensive evaluation model based on improved principal component analysis, based
on correlation analysis and the weight of index model and the indicators based on virtual control
city delete and key indicator selection model, and application of the system to solve a series of
undergraduate education quality evaluation problems. Combined with the modeling results, this
paper points out the current situation of undergraduate education quality in Jiangsu Province, and
puts forward three constructive policy suggestions to improve the quality of undergraduate edu-
cation in Jiangsu Province.
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Table 1. Index quantization processing table
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Table 2. Sum, mean and variance of data of each index number
= 2. ZIEMREEIEARIN, HMEMGE
X1 X2 X3 Xa Xs Xe X7 Xg Xg
Jvill 49.00 241853.00 12.24 217.59 434.00 222.00 12.46 13.85 43.00
SF){E 3.77 18604.08 0.94 16.74 33.38 17.08 0.96 1.07 3.31
Wik 41.85 5.9 x 108 0.13 6.58 51.09 20.74 0.0017 0.0665 109.2

HIC 2 IR EMERTT 2T, SRR B A — DR, T AR ST I 2
XX LR AT TE A AR

Table 3. The correlation coefficient matrix of the original data of each index

3. BIEtRRBHIERNAX R EIER

X1 X2 X3 X4 Xs Xs X7 Xs X9
X1 1.0000

X2 0.9614 1.0000

X3 0.4892 0.5591 1.0000

X4 -0.0522 0.1373 0.1847 1.0000
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Xs 0.6886 0.8004 0.5537 0.2216 1.0000
X6 0.7642 0.8777 0.5577 0.2539 0.9410 1.0000
X7 0.1925 0.1881 0.4882 0.2929 0.1214 0.2324 1.0000
Xs —0.6961 —0.8015 0.5038 0.1742 0.9804 0.9431 0.2196 1.0000
Xg 0.9908 0.9287 0.4875 0.1082 0.6174 0.6910 0.2052 0.6190 1.0000
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Table 4. Improved principal component analysis results

4. BUEERS SIRER

s FEAEAR TURRE E AT S ] FEAEAR TUERE KM TTRRE
1 5.56 61.7419 61.7419 4 0.51 5.6714 94.7803
2 153 17.0591 78.8010 5 0.40 4.4791 99.2594
3 0.93 10.3079 89.1089 6 0.05 0.5284 99.7878

WULEH, BT 4 NMRFIERK RAGTRE AR T 94.5% A, ER RO IREF . R THGEHET 4
AL HATERG . /T 4 ANRFAEARRS B A HRF AL 7] 5 LA 5.,

Table 5. The eigenvectors corresponding to the first four principal components of the meanized variable
5. BMENXTENE 4 NERD X AFHERS

Y1 Y2 Y3 Ya
X1 0.3847 0.0562 0.4033 0.2006
Xa 0.4085 —0.0541 0.1992 0.1946
X3 0.2805 0.3572 —0.3175 —0.1959
X4 —0.0352 0.6718 0.3392 —0.5654
Xs 0.3839 —0.1899 —0.2127 —0.3650
Xs 0.4002 —0.1518 —0.1877 —0.0653
X7 0.1266 0.5688 —0.4885 0.5296
Xg —0.3838 0.1426 0.2240 0.2928
Xg 0.3666 0.1097 0.4611 0.2454

VE: Y AREE | RS, X RATRE LR RS R R | MR
BRI SO o R e T IR, AR RIS MR D RS A LA SAE, ML 6.

Table 6. Principal component score matrix

6. EHAENIER

T ez EHET B AT BT
y1 1.9243 1.5227 1.1789 10.7917 1.3875
y2 1.8575 1.9409 2.1669 3.5173 2.2467
Y3 0.2204 0.1948 0.1494 8.2940 0.0184
Ya 0.3889 0.4669 0.2760 4.6638 0.3488
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izpsait] PN ZEM T T RN TH
Vi 0.9771 2.7865 1.0093 2.1341 3.1413
Y2 1.7562 2.0624 2.2692 2.3137 1.2751
Y3 0.1480 0.3289 0.2640 0.2408 0.3274
Ya 0.6401 0.4106 0.1442 0.1570 1.1795

Ik EZZ 0] VLT J1E s FE b
Vi 1.5108 1.4076 1.7602 1.6115 0.4097
Y2 1.6902 2.4767 24184 1.8309 0.5567
Y3 0.2852 0.0100 0.2866 0.7720 —0.1528
Ya 0.4387 0.0724 0.0100 1.2781 0.1863

H AT A 2 2 T At 9 R AT A I SR S VRN LR,

G= Zb,*yi =0.4097y, +0.5567y, —0.1528y, + 0.1863y, (2.9)
BT 4 DEROMERAN L, TR R BN AR BT RS PP E DL 4R, I
2= 7 A 1,

Table 7. The comprehensive evaluation value and ranking result of undergraduate education quality in each city

F 7. BWHABBERENEE TN EFMHFLER

mal RN RN E® M i B WM MR &R mEIiE i &=/
144> 0.1870 0.0854 0.0809 0.0735 0.0695 0.0689 0.0671 0.0667 0.0651 0.0619 0.0585 0.0581 0.0574
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Figure 1. The comprehensive evaluation value and ranking result

1. BT AREERENGEE TN EMHFSERE

M ETEATAT LA i, Rt BL 0.1870 RIS LA AR A BRI H 5 — 60, H 5 HEA 58 IR
M LEA BRI, 22 KT 0.1, IR T AR BoF AR, 1 SEfs E ARk, MK
LG HEA A SERREOUR LA, BATR AT UL, T B0 i 3 e 20 W 5 2 SRR G Y B
BOFIEENE . ERTEA RN, R RV DY PP AR T AR o B 1 TR AT L Se P
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3. ETFHXM SR ERNIEFFHRER
3.1. BRI SMER

3.1.1. iBFREAME XM

A A FEFR A SRR, T DL FaAm 0 AR E T PPl I R 2 72 AR R I & oy, X
TR AE AP IR BB Isem, SRS RA KR . MARYE SShrgse, SHPLAHK 9
MR Z B A LR, Bk, AT X LEARFR1) pearson AHC REL, BFFLILARCHE, HM
SE AR RECK T 0.95 [P AR AR BA BRI AH DG

X p, q PRI IAE S R 1y, TR AR

n n n
nzll CioCig — Z;Cip leciq
= i= =

Moq = I > I > (3.1)
n n n n
8 ($a ] e -3
i=1 i=1 i=1 i=1
Hrf, noN 13, ¢, ¢ A p, o FRAREE | AMITEIEA . —BULEIEERE, HOROR RBUERE A
Table 8. Correlation matrix
= 8. MXMIER
X1 X2 X3 Xa Xs Xs X7 Xg Xg
X1 1.0000 0.9614 0.4892 0.0522 0.6886 0.7642 0.1925 0.6961 0.9908
X2 0.9614 1.0000 0.5591 0.1375 0.8004 0.8777 0.1881 0.8006 0.9287
X3 0.4892 0.5591 1.0000 0.1844 0.5537 0.5577 0.4883 0.5003 0.4875
Xa 0.0522 —-0.1375 0.1844 1.0000 0.2221 0.2544 0.2925 0.1709 0.1082
Xs 0.6886 0.8004 0.5537 0.2221 1.0000 0.9410 0.1214 0.9793 0.6174
X6 0.7642 0.8777 0.5577 0.2544 0.9410 1.0000 0.2324 0.9423 0.6910
X7 0.1925 0.1881 0.4883 0.2925 0.1214 0.2324 1.0000 0.2197 0.2052
Xg —0.6961 —0.8006 0.5003 0.1709 0.9793 0.9423 0.2197 1.0000 0.6187
Xg 0.9908 0.9287 0.4875 0.1082 0.6174 0.6910 0.2052 0.6187 1.0000

% 8, BIIARBEREEMFENL, HAFMHSFHMBHRANS = H, AR EE X —
TRV AR SR 3, 7508 0.9614, 0.9793, 0.9908.

3.1.2. IEFRHVANE
BATAT AR HE

G :Zr:bu*yi :Zr:bl*uix (3.2)
= i

SRR N EARN T AR A RIS AORE, 45 R0 9,

Table 9. The weight of each index to the comprehensive evaluation of urban undergraduate education quality

9. BMEMMM T AR ERELESTNINE

Eiztnn Xt X2 X3 X Xs Xe X7 Xs Xo

BE 0.1647 0.1431 0.3258 0.2025 0.0160 0.0960 0.5414 —0.0575 0.1866

DOI: 10.12677/ass.2020.97141 1007 AR AR


https://doi.org/10.12677/ass.2020.97141

HE

—F— BRI E T

BIRFS

Figure 2. The weight of each index to the comprehensive evaluation
of urban undergraduate education quality

2. EMERIETAREE RESSTFNHIRE

wiE 2 Fros, ATUVEH, #EEFAH SRR ERDN, X8 0.0160, 1A= R A E R,
4 0.1866.

3.1.3. HEIFRINSHIBR

2 8 M3k 9 ATRLE H, Wi RHEBRIAERCR, H 5 ARHGREE RN R, FrlES
B X IR A LR AR RGP B TROR, DRI HE e i — R A R BOX — 48 AR, TR A SR
PO, WIS f 245 70 OS2 GO LA, Pr DA mT AR 4t T TRIFRATTR FH D502 1) 32 B 23 23 B i 25 4
PR G IR AR B BT R BT PR, DARRUE MRS B . PRAN S AT
Table 10. The ranking after deleting the double top discipline
= 10. MM —RERNZ ERIHER

M iR DisAll 1% il BT HIN Wz ERE EIE H ZM

44y 0.2381 0.0911 0.0898 0.0648 0.0680 0.0656 0.0642 0.0597 0.0577 0.0518 0.0507 0.0524 0.0460

HE% 1 2 3 6 4 5 7 8 9 11 12 10 13

Table 11. The ranking after deleting teaching conditions and utilization

= 11 MIBRBEFESHRAZEHER
AR RM TRM E® dE i BT WM MR ERE i &S =/
84y 01284 00942 00809 00801 0.0755 0.0746 0.0722 00708 00678 00677 0.0636 0.0633 0.0607

H4 1 2 3 4 5 6 7 8 9 10 11 12 13

Table 12. The ranking after deleting the construction and teaching condition and utilization of double top disciplines

* 12, MEEN—RERBEREHFZMGESFNAZERHR
RN SN B Ml M 8L WM MR & mik #Hi Z9M
34 0581 00880 00781 0.0778 00768 0.0758 00747 0.0649 00638 0.0635 0.0610 0.0596 0.0579

He44 1 2 3 4 5 6 7 8 9 10 11 12 13
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Nz
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B, A5 14 N LR HERLE ) 045 7 00 SO PR VLA, SRR ML A S e 5
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AT G T 6.2 65T BGHE 5 1 A A BTV BRI 14 AT AR08 TR AT
VER, % 13 NSRBI TR A: Gy = {Gyg, G0+, Bugg ) -

U ST A A R T R RRIALE SR SRR b TR AR 5 H K
FRHRIE TR A B R TSR oy, G-, Con BT 2095 BT L (AL R L5 A WAL AR,
M 84 055 R S 1728 § AR 72 10 13 AN M T 0% &5 1940 P s B, = (GG, 1+, Gg, | -

322 HEERYEHEEITH

KL, FEARI RS X T LR TP A M K/, m] LA B o 35 1% 48 b e
BT TR AR PR 22 B R G D O L . RSSO, U WTRE B, Z2 Rl /b O RE K .

BRGERY G Jn, A HEENHA R URABRIR I REUZ, —J7 M LUE B4 2 REUZHE,
— 73 T H T HEAL BEA R DL R — S5 S 2 BB R, s 7 SR A0 PR W e 2 3 K ELME A EEAN v o X1
AP R R LRSI E G5 Go K IRER BV IZ AR bR i) REBUE . AL RAIT

1) ZReforBEeE

N TR Gy IA]A] REAFAE H B AN BB I RE i, RN RS TR S 10 4 iR 5 ., AT 228 j A
RbRERZRER 0 Gt AT EA R, AR

G ==L, i=12--nj=12--m (3.4)

e, Q =%iqj ,n=13, m=9.

2) HHERBE
WRIERTTE A AT, FATREER j AR REUEE SO BUR RS IR T X MR R B 2SR 515
71 Gj 5 Go HIBK IREEE Dy, HP
D; = Z(Gi} =Gi, )2 (3.5)
i-1

Hr, Dy N REE, n=13.
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3.3. 1EHRMER S X RIBIRIZBUR B KK
R SRR, BATE i — D RAE IR, A TR bR s v & 13:

Table 13. The index data of virtual city
= 13, BT S HaiREUE

LD X1 X2 X3 X4 Xs Xe X7 Xs Xg

fetra 3.77 18604.1 0.94 6.66 33.38 17.08 0.96 1.07 331
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Table 14. The comprehensive evaluation value and ranking result of undergraduate education quality in each city after in-

serting virtual city
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Table 15. The overall score of each city after changing the number of universities in the virtual controlled city
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Table 16. Nine indicators of sensitivity
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