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Study on the Talents-Development-Effectiveness of Provincial Universities in

Jiangsu Based on DEA-BCC Model
ZHANG Xingying, SHEN Yuan"

( College of Applied Mathematics, Nanjing University of Finance and Economics, Nanjing 210023, China)
Abstract: Based on the proposals for the construction of 100 national top provincial universities from the high-level
universities of Jiangsu Province in 2017, this studies collected the comprehensive indicators of faculty construction and
talent cultivation of 17 universities to establish an evaluation system of 25 indicators including the number of high-level
talents and science & technology awards, and used the BCC model of data envelopment analysis (DEA) to evaluate the
efficiency development of provincial universities in Jiangsu further. The results show that the talent input-output scale of 13
Jiangsu provincial universities is DEA effective, such as Nanjing Normal University, while the talent-development scales
of Nanjing University of the Arts and Jiangsu University are DEA ineffective. Compared the ranking list of 15 provincial
universities according to the talent-development efficiency with the charts of faculty and comprehensive strength of
universities by Wu Shulian in 2017, some corresponding and constructive suggestions are put forward.
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Tab.l Development level index system of colleges and universities in Jiangsu province
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Fig.1  Boxplot of variables
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Fig.2  Distribution of outliers in university data
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Tab.2  Outlier information

febr KA L3 fH febr A 2 18
v, . [N NS 3.1677 O 2R 1.000 0
PN KR 2.217 4 X, 5321 [N RPN 0.600 0
v, o NI 0 MEEETERRYE 06000
M Z AR B 0.126 4 Xis e P 2R 1.000 0
U R 4.604 2 Al R 1.000 0
Y5 B M ERR 3.1875 X e LIPS 0.608 7
SRR 2.4792 i BUMOl K2 0.434 8
X R LRI K2 37187 X7 5321 M 2R 1.000 0
X, 531 PiNliPNE= 4.059 7 . O 2R 1.000 0
Xs 531 LR 6.181 8 o " IR K2 0.800 8
X 531 i a Tl K2 1.0000 M BER R 0
N PRl 1.000 0 Xy A TEFR R 0
X 15
5t Tk K2 0.268 3 M AL AR B 0.750 0

1.3 BANERSEHERNEE (BFHH)
1.3.1 FESH

B A 245 43 BT e 3 0ok XoF b e SR BT ) AH X AL
AP HINF 525 G2 25 5 ORI P AL
WG B 2, B A - P R I Z R, A 7
TEAN 4 bR (02 48 A T8 4r ) B0 I 2 11 00 F,
AR KRZUZZ R 2B, 7 DMU £EF R
G 0T, SR N BCC AR AL Sk 47 1F 2>
T3 DEA f AU EE T T R, (15 K 24 DMU 4
FIWr R DEA B 2B B0 & . AT R PEM &
WLPE, ELSPE, [FIRHRIEDEA 77 e HERAE H, 1R
Z 25 8 R A B O Bk oK T HR An AN 2, AR
J& P FHAH B ) DEA BERYE A7 3158, ShARIIES B 52
Frk HO7 A, S AR SCERE AR, T A R
LR AT IR 20 A, B — A8 45 F 3 4T DEA
I3Hr. 2 3 N KL DEA PEU R R i 45 5 F R,
1.3.2 BT 94 ( 2o 0 W 7 k)

AT 38 3 SPSS19 Gt i 43 B FAE X 15 A i AR
[ 25 4508 (20 M AFEFR S 5 A= Hi 48 br )

®3 RRBETEFRERER

Tabh.3  Matching table between DMU and universities
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Tab.4

Input—output index system
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FY=0.84Y,+0.90Y,+0.58Y;+0.68Y,+0.84Y;
FX,=0.68X,+0.85X,+0.85X;+0.89X,+0.46 X5+0.87X;+0.03X,+0.84X+0.69Xy+0.35.X, 0+

0.83X],+0.39X,+0.60.X3+0.47X4,+0.59X5+0.68Xc+0.11.X;7+0.50X5+0.28 X}9+0.56. X5y

B AAIER FX,

FX,=-0.38X,-0.02X,-0.18 X3+0.14.X,-0.04.X5-0.38 X5 +0.40.X7—0.26 X3+0.48 X5+0.64.X o+

0.11.X7,+0.79X,,-0.33X3-0.53X,,—0.02.X5-0.48Xc+0.78 X}7+0.01.X3+0.76.X;9+0.19X5

FEPrCiife e FX,
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Tab.5 DEA model index system
WA BRAEEL AT AEAA B MakSs EERGIE BRERR
(DMU,) (FY) BEC(FX) HBE(FX,) BEB(FX) f880(FX,) $580(FXs) HBE(FX)
DMU;, 0.193 7 0.349 4 0.5275 0 0.208 1 0.406 6 0.733 4
DMU, 0.431 8 0.4377 0.495 2 1.000 0 0.417 2 1.000 0 1.000 0
DMU; 0.1329 0.073 6 0.3527 0.380 1 0 0.5259 0.3070
DMU, 0.277 4 0.2512 0.3709 0.237 1 0.219 6 0.560 9 0.9977
DMUs 0.106 6 0.1221 0.366 4 0.513 4 0.554 3 0.3243 0.763 0
DMU; 0.399 6 1.000 0 0 0.449 7 0.2403 0.526 3 0.159 7
DMU; 0.3823 0.408 5 0.2332 0.586 4 1.000 0 0 0.727 1
DMU; 1.000 0 0.590 7 1.000 0 0.6256 0.038 4 0.087 2 0.696 4
DMU, 0.294 8 0.617 4 0.7313 0.146 5 0.920 2 0.818 2 0.4729
DMU,, 0.476 8 0.5136 0.760 4 0.524 3 0.293 8 0.470 7 0
DMU,, 0.063 0 0.0817 0.3840 0.543 7 0.511 4 0.426 9 0.4527
DMU,, 0.2772 0.6250 0.380 8 0.1357 0.133 7 0.414 4 0.956 4
DMU, 0.048 1 0.167 2 0.587 5 0.150 5 0.904 2 0.6399 0.379 7
DMU,, 0 0 0.3849 0.473 6 0.004 5 0.493 8 0.1729
DMU;js 0.6040 0.3504 0.495 2 0.558 0 0.737 5 0.3220 0.247 1
FTo REBTLMER
Tah.6  Efficiency table of DMU
N L AR ali i ARBR AL R FRASE 4T T SHIER
DMU, 1.000 1.000 1.000 - 1
DMU, 1.000 1.000 1.000 - 3
DMU, 1.000 1.000 1.000 - 6
DMU, 1.000 1.000 1.000 - 7
DMUy 1.000 1.000 1.000 - 8
DMU,, 1.000 1.000 1.000 - 10
DMU,, 1.000 1.000 1.000 - 12
DMU;s 1.000 1.000 1.000 - 15
DMU, 0.933 1.000 0.933 irs 9
DMU, 0.739 1.000 0.739 irs 4
DMU, 0.723 0.826 0.876 irs 15,3,6,8
DMUs 0.500 1.000 0.500 irs 5
DMU;, 0.433 0.986 0.439 irs 7,514
DMU;, 0.189 1.000 0.189 irs 13
DMU,, 0 1.000 0 irs 14
(E 0.768 0.987 0.778 irs -
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Tah.7  Input—output relaxation variable value table of DMU

PAIT s s, s s, S5 sg s
DMU,; 0 0
DMU, 0.417 0.536
DMU;, 0 0
DMU,
DMUs
DMUq
DMU;
DMUg
DMU,
DMUj,
DMU,
DMU,
DMU,;
DMU,,
DMU,s
BiE
23 ESH

MRS TR R, VLT K2 %5 8 i i
K HDEA AL, BIERAZLR —ENELTC
B RATRE S, SR M A PR FL
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001 0.025 0.014 0.028 0.036 0.001
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0
0
0
0
0
0
0
0
0
0
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0
0
0
0
0.
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Tab.8 Table of valid target values under projection
A A
DMU; 0.349 0.528 0 0.208 0.407 0.733 0.194
DMU, 0.361 0.409 0.482 0.344 0.409 0.290 0.432
DMU; 0.074 0.353 038 0 0.526 0.307 0.133
DMU, 0.251 0.371 0.237 0.220 0.561 0.998 0.277
DMUs 0.122 0.366 0.513 0.554 0.324 0.763 0.107
DMUg 1.000 O 0.450 0.240 0.526 0.16 0.400
DMU,; 0.409 0.233 0.586 1.000 0 0.727 0.382
DMUg 0.591 1.000 0.626 0.038 0.087 0.696 1.000
DMU, 0.617 0.731 0.146 0.920 0.818 0.473 0.295
DMU;, 0.514 0.760 0.524 0.294 0471 0 0.477
DMU;; 0.081 0.365 0.498 0.298 0.421 0.446 0.072
DMU;, 0.625 0.381 0.136 0.134 0.414 0956 0.277
DMU;; 0.167 0.588 0.151 0.904 0.640 0.380 0.048
DMUy, O 0.385 0.474 0.005 0.556 0.173 0
DMU;s 0.350 0.495 0.558 0.738 0.322 0.247 0.604
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Tab.9  Evaluation results of 15 provincial universities in Jiangsu Province
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Tab.10  The difference between input and output of some DMU

HiH WOREEEL AR BUAA

PRz ey EERSIE B

(DMU,) (FY) BEC(FY) HBEC(FX,) BBB(FX;) f880(FX,) $880(FXs) HEE(FX)
DMU, -0.076 7 -0.086 2 -0.518 0 -0.0732 -0.5910 -0.7100 0.000 2
DMUs 0.000 4 0.000 3 -0.000 1 0 0.000 1 0 0.000 1
DMU; 0.000 5 -0.0002 -0.000 4 0 0 -0.000 1 -0.0003
DMU,, -0.0007 -0.0190 -0.0457 -0.213 4 -0.0059 -0.006 7 0.009 0
DMU; 5 -0.000 4 -0.0002 0 0.000 5 0 ~0.000 1 0
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