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Highway Traffic Efficiency Evaluation of Chang-Zhu-Tan
Urban Agglomeration Based on A-prefer-DEA Model

WANG Wei-dong, WANG Jing, WU Jie, WANG Qing-dong, LIU Chao
(School of Civil Engineering, Central South University, Changsha 410075, China)

Abstract; The input-output index system of urban agglomeration highway traffic efficiency was provided
from the perspective of urban agglomeration highway transportation system based on the input-output
aspects, the data envelopment analysis (DEA) model and the A-prefer-DEA (PDEA) model were then
established in this paper. Furthermore, the highway traffic efficiency of the three urban agglomerations
called Chang-Zhu-Tan, Yangtze River Delta and Pearl River Delta was effectively calculated and
comprehensively evaluated. Traditional DEA model shows that the highway traffic efficiency of Chang-
Zhu-Tan urban agglomeration is DEA weak efficiency, however, the highway traffic efficiency of Yangtze
River Delta and Pearl River Delta are DEA efficient. The evaluation results based on PDEA model are
more intuitive, the highway traffic efficiency value of Yangtze River Delta, Pearl River Delta and Chang-
Zhu-Tan is 1.678 2, 1.577 9 and 0. 866 2, respectively. Therefore, the gap between Chang-Zhu-Tan
highway traffic efficiency and those of Yangtze River Delta, Pearl River Delta is apparent based on PDEA
model.

Key words: efficiency evaluation; DEA model; preferential; Chang-Zhu-Tan; Yangtze River Delta;

Pearl River Delta
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Fig.2 Major highway network of Chang-Zhu-Tan, Yangize River Delta and Pearl River Delta
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Table 1 Comparision of present major highway network
scale among Chang-Zhu-Tan, Yangtze River
Delta and Pearl River Delta km
WK I3 % g HIE FE K
SRR B MERE
KHRE  1229.75 1164.16 2393.91
K= 6 046. 02 9590. 96 15 636. 98
H=A 2973.97 6170. 17 9144. 14
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Table 2 Input and output index data
i ATE bR LK

DMU Wit X,/ X,/ X,/ X,/ Y,/ Y,/ Y,/ Y,/ Y,/ Y,/
km  (me A7) (mekm™) (Ackm™?) (G- A7) (Biotkm™?)  TTA Tit % (fZItkm™")

1 KERE  2393.91  0.174 85.24 494 6.05 2990 51 662 42040  62.08 3.470

2 K= 15636.98  0.144  142.29 994 7.57 7470 398279 260540  70.69 5.253

3 k=M 914414 0.162 167.07 1037 7.74 7990 438675 182281  83.01 4.781
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Table 3 Calculating results of Chang-Zhu-Tan, Yangtze River Delta and Pearl River Delta based on C*R model

DMU  JiiiE A (s7)" (s°)" 9
I KBEE  (1.0000,0.0000,0.0000) (0.0000,0.0000,0.0000,0.0000) (0.0000,0.0000,0.0006,0.0003,0.0000,0.0000) 1.0000
2 K= (0.0000,1.0000,0.0000) (0.0000,0.0000,0.0000,0.0000) (0.0000,0.0000,0.0000,0.0000,0.0000,0.0000) 1.0000
3 H=f (0.0000,0.0000,1.0000) (0.0000,0.0000,0.0000,0.0000) (0.0000,0.0000,0.0000,0.0000,0.0000,0.0000) 1.0000
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Table 4 Calculating results of Chang-Zhu-Tan, Yangtze River Delta and Pearl River Delta based on PDEA model

DMU 3 o' " v
1 KRRE (4.033x107*,4.033x107*, 4.033 x107*,0.000)  (0.000,0.000,0.000,2. 060 x 10 ~*,0. 000 ,0. 000) 0. 8662
2 K=A (0.000, 0.000, 7.030 x 10 *,0.000) (0.000,0. 000,0. 000,6. 441 x 10 ~*,0. 000,0. 000 ) 1.6782
-~ (2.543x107°, 2.543 x10™°, 2.543 x 10 ~°,
3 K= (1.074x107%, 1.074 x107*, 1.074 x 10 ™*,0. 000) . . ] 1.599 7
2.543x107%,2.543 x10™°, 2.543 x10™°)
%5 C’RIEEF PDEA AT E & RELE
Table 5 Comparison of calculating results between C*R model and PDEA model
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KARTE 1[{BAFTE s * 0] 2 0. 866 2 3
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Fig. 3 Comparison of calculated traffic efficiency value H PDEA BB | A T AT i LR 45 S 08 7

between C*R model and PDEA model
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