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Table 1 Continues
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Table 3 Statistical information of 10 418 doctors’ diagnostic data

e X1/7G Y1/ ( AK) Y2/ % Y3/% Y4/ % Y5/ %
i) 22.37 3133.48 262.76 222.20 254.18 227.36
bRz 18. 54 7 684. 86 630.18 524.41 621.97 542.14
I/ME 1.00 1.00 1.00 1.00 1.00 1.00
01(25%) 10.00 245.00 19.00 17.00 19.00 17.00
02(50%) 18.00 785.50 64.00 56.00 61.00 56.00
Q3(75%) 30.00 2779.75 223.00 192.00 211.00 193.00
SEONIER 100.00 235 128.00 20 119.00 16 364.00 21 200.00 17 350.00
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Fig. 4 Process of experiment

SR PRI S RS AT LR R
—ANPIRI PR 10 RS I 657. 258 s.
SRIE MRAEIZIER T 23 PR A 22 (B A~ > R 26 1.
TR (AR B2, NS 58 TR M A SR /R 12
HEZ a2 AR I I8 T A BERARAY 1Y 5, 2
TEEI RN T ARG R Z B SE AR, AEEL S o,
TR ERE BRSO R  FER AR [ 1Y i
JEREA A IR T R/ ING A O O, T
ALY RS MRy, AT R > BB

FABC, 1 i NRARIZ T A BB N 2 i kA
CIDREEE SRS INRV/IUNER| 2/ A INUREIZ N
S A B A 22 T S A AR N7
RN T BT 557 T AT T LA
WRERRT , BAE 7R G FoRbh A SR
£, G = {3605,4110, 4663,3589,3541,3770,776,
3660,9580,6817} .

T AR A R, 2R 4 S T RN
RSP AR AT B AR ) B K



— 136 —

2026 47 H

F4 N 10 418 ZEE IR H AR EETN SRR

Table 4 The evaluation indicators of benchmark doctors selected from 10 418 doctors
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Fig. 5 The learning network graph of online doctors

FrFFEEA: Y1/ (AK) Y2/% Y3/4% Y4/% Y5/% X1/7G
DMU3605 76 707 7203 5558 7119 5872 2
DMU4110 21 651 3205 2 443 3033 2 398 1
DMU4663 43 321 5971 4925 6 190 5109 2
DMU3589 112 002 7010 5723 7138 6 550 6
DMU3541 235 128 20 119 16 364 21 200 17 350 15
DMU3770 50 539 2 654 2100 2423 2 296 3
DMU776 37 160 3031 2 498 3026 2 630 3
DMU3660 91 160 4120 3275 4283 3562 6
DMU9580 40 402 1878 1 541 1923 1 638 3
DMU6817 14 765 1 407 1113 1368 1154 2
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Table 5 The weight results of benchmark doctors

ABIFE LB AL 22 W 2% DEA J7 35 K 0
REEA A RISRFT. 6 JeFH DEA J7 I3 HERE A
DMU FEAT VA, 4 D1 45 5 1 P 70 DF- 40 S 1 5%
N HAE BT P IE A R A 2 DMU 22 [] Fry 4t
2 AL T o 0 2% [ Ji 78 5 P DMU- 22 [] 14
A RERIG TR AE RO PRI S U R 2
25 v Y T BT A, LA D RAEAS i B BRAT 5 B
J& , F ] DEA ASERS e A7 YA R 73 M AT
AIPEE, 4878 DMU Bk I bniT iy 5N s fe e,
TRAEIZITER A AT, R R E A5 R
WS T I

BREEA i, i, uy uy us v

DMU3605 1.036 4 0.7511 0.123 1 0.4350 0.606 0 50.000 0

DMU4110 1.007 2 1.8159 0.4513 0.768 5 3.188 2 100. 000 O

DMU4663 0.509 6 0.702 4 0.220 7 0.413 1 1.734 0 50.000 O

DMU3589 1.245 7 0.272' 5 0.1190 0.387 6 0.369 6 16.666 7

DMU3541 0.3930 0.189 4 0.071 3 0.171 6 0.174 6 6.666 7

DMU3770 3.504 6 0.6819 0.218 7 0.381 8 0.642 7 33.3333

DMU776 2.697 0 1.039 8 0.426 9 0.901 6 1.472 8 33.3333

DMU3660 2.026 5 0.2750 0.084 5 0.487 6 0.207 4 16.666 7

DMU9580 4.598 2 0.576 6 0.291 9 0.8370 0.5579 33.3333

DMU6817 5.249 6 3.468 6 0.863 4 1.796 2 3.806 0 0
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TEARRIWE S, AT LLFE FARM R T LT
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A BRI BR AR R BT 55, ROk T DA & 4k 2
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Identify benchmarks from a large-scale sample: A social network DEA

AN Qing-xian'*>, WANG Ping’, WEN Yao""

1. School of Business, Central South University, Changsha 410083, China;

2. School of Economics, Hefei University of Technology, Hefei 230601, China;
3. School of Management, Hefei University of Technology, Hefei 230009, China;
4

. School of Economics and Management, Fuzhou University, Fuzhou 350108, China

Abstract; To promote positive values and foster a good social atmosphere, all walks of life launch some bench-
mark selection activities, such as “the most beautiful doctor” and “the most beautiful teacher”. These role
models (or benchmarks) tend to be a minority among numerous candidates. However, traditional methods
have difficulty evaluating tens of thousands of candidates and do not consider the learning relationships and
specific advantages among candidates. Thus, it is difficult to realize benchmark identification by traditional
methods. To reduce the workload of benchmark identification, this study proposes a social network data envel-
opment analysis method for identifying benchmarks from a large-scale sample, by combining the data envelop-
ment analysis (DEA) with social network analysis (SNA). First, a pairwise evaluation process is constructed
using the DEA method to explore the efficiency state of each decision-making unit (DMU) relative to another
DMU, and a pairwise evaluation matrix that reflects the reference relationship between any two DMUs is ob-
tained. Then, a social network is built based on this matrix, and role-model DMUs in a large sample are iden-
tified by comparing the in-degree centrality values of all DMUs. Next, the specific advantages of the selected
benchmarks are analyzed based on the interpretation of weights in the DEA model. Finally, an experiment is
carried out using online diagnosis data from 10 418 doctors across 55 departments on The Chunyu Doctor Plat-
form to verify the social network data envelopment analysis method.

Key words: data envelopment analysis; large-scale sample ; benchmarks; social network analysis; pairwise e-

valuation



