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Abstract: Data envelopment analysis(DEA) and regression analysis(RA) are the methods commonly used in dealing with
multi-attribute decision making(MAPM). The evaluation criteria of DEA and RA are “good” and “average image” ,
respectively. Combining these two methods to form a unified evaluation method, namely DEARA method, can realize
continuous evaluation from the “good” to “average image” . In addition, a cone ratio DEA model(C*WH) can use
the cone ratio to reflect the decision maker’ s preference for the sample index and decision-making unit. Based on this
model, a DEARA model with a partial cone is proposed. The proposed model is applied to the analysis of the efficiency
of railway transportation enterprises. The rationality of the proposed model in the multi-attribute decision-making of
objective data and supervised factors is verified by examples.
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1) & AN SR BT AR AE R 4 TR,
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®3 ETHREOMITEER

DMU DEARA(0) DEARA(l) DEARA(2) DEARA(3) DEARA4) DEARA(S) DEARA(6) DEARA(7) DEARA(S)

1 0.7811 0.508 3 0.507 5 0.5075 0.5075 0.507 5 0.5075 0.5075 0.5075
2 0.8606 0.7314 0.7317 0.7317 0.7317 0.7317 0.7317 0.7317 0.7317
3 0.9967 0.7125 0.6839 0.6839 0.6839 0.6839 0.6839 0.6839 0.6839
4 1.7185 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
5 1.4357 0.8605 0.8605 0.8605 0.8605 0.8605 0.8605 0.8605 0.8605
6 1.1085 0.8747 0.8674 0.8674 0.8674 0.8674 0.8674 0.8674 0.8674
7 0.9614 0.7521 0.7521 0.7521 0.7521 0.7521 0.7521 0.7521 0.7521
8 1.0559 0.8063 0.8063 0.8063 0.8063 0.8063 0.8063 0.8063 0.8063
9 1.1794 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
10 1.0000 0.6496 0.649 6 0.649 6 0.6496 0.649 6 0.649 6 0.6496 0.6496
11 0.8102 0.6563 0.6335 0.6335 0.6335 0.6335 0.6335 0.6335 0.6335
12 1.0529 0.8575 0.8518 0.8518 0.8518 0.8518 0.8518 0.8518 0.8518
13 0.9235 0.6610 0.6462 0.6462 0.6462 0.6462 0.6462 0.6462 0.6462
14 0.8521 0.5812 0.5812 0.5812 0.5812 0.5812 0.5812 0.5812 0.5812
15 0.8206 0.4267 0.4267 0.4267 0.4267 0.4267 0.4267 0.4267 0.4267
16 1.0000 0.7620 0.7380 0.7380 0.7380 0.7380 0.7380 0.7380 0.7380
17 1.0795 0.6126 0.6126 0.6126 0.6126 0.6126 0.6126 0.6126 0.6126
18 0.5002 0.2693 0.2740 0.2740 0.2740 0.2740 0.2740 0.2740 0.2740
2.0 =
I IRV SR
VEBH R
Tk
KIS
WA
KM
. - RIUR
5 7%
= YRR
S e LU
2 - MER
1 I A R
g
PR
R
=i
AT
kR

2 18/MNKER R (A F)) T DEARA R B — R R EMHER

F4 EEASTEBERITESER

DMU 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

MEFE 074 073 097 1.07 096 1.05 091 092 073 099 098 089 1.05 092 092 1.02 0.89 0.64

R ARMIGLNE BT ALE S T AR R R 184 i, R RS I A R Bl ¢ R KSR
BRER R (AT RCRAE. AT DEARABER ¢ = 0 F 1, BN R S ITA Gt db T8 % b, PRk 4
i, DEARA R B A 28 [m] A 78 [ b, of bE e 4 0 BT i 3638 & 18 I DEA J572: (t — 400 i, DEARA ##
3+ DEARA(0) (AU (E T LG 3, WA B4 IR 3E A S DEABR). IXI 8 F RA Tk i AT ik S st 4
AR AN SR o B E Z BRSO — R 9, PR S BT 45 SR
e {5l Gn, $ 5 G 4 K19, 7EF FH B4l ) DEARA Y XPFREAL (1), B E P HE U MV RAJE IR
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I3 T2 (AHP) 19 1 ~ 9 bR B, IR 1 55 2 00y N Step 5: FEHIAMRHE V' = {v]Av > 0} FIU’ =

HARAR R i B e m PR HE U V. BA T EBB I {Bu >0}

. Step 6: #IE ARV = {v] — Av < O} MU =
Step 1: M F{ AHP 77 0 1 ~ 9 b5, X 4 A A4S {u| — Bu < 0}.

HY AR AR 3 SR IR Ay AT By, B

FRHEV = {v|—Av < 0} FIU = {u|—Bu < 0}
AR (1) TR 5 -V A U, AR P AR T S AN v 5

11/21/31/6

PRECIE 1/5 B [1 1/2] | BTGREAT VPN B 2% 1% N S R AR ON T T A
31 1 1/4 2 1 A
65 4 1 min L = i (e'pi +e ;).
FrR g — Bk i=1
Step 2: TFSLAIWT R Ay A1 By 1 5 K ARFAE A2, uly; —vTay = pi— i, i =1,2,---,18;
= 4.0601,\B2 =2, st 4oy = 1.

Step 3: MJIEHEA = Ay — N2 EMIB = By —

N max uvel,veV,p=20,n>
AB2 B, Horh B s A R, B p=0,1

0.
R B IR T 5 18 s il 1) — e L AR

[-3.0601  1/2 1/3 1/6 \ 1
2 —~3.0601 1 1/5 15_, }Ifrﬁ%%ﬁﬁ%S&ES’ﬁﬁm

Ay = ’ Had 4 ok 6 . AR G Aehe 2 —

6 5 i —3.0601 2. 3. 6. 7. 8. ‘11\ 12, 14, 16 F1 1811 ‘;awcsz

- SRARLAAINT 1, VIR BT — LA AE ST S 1 [ —

B |2 M. JesfE e 1. 5. 94 104 13+ 15A117 09— fedk

2l BB = TN HRT 12T 1L IREH T

Step 4: ¥ M HE Av > 01 Bu > 0. Hio =

(v1,v2,v3,v4)T = 0,u = (u1,us)™ > 0.

475t = 03E T RA JTERI PN B, — AL BR8N

x5 ETHREAHHHESLS

DMU DEA-RA(0O) DEA-RA(I) DEA-RA(2) DEA-RA(3) DEA-RA(4) DEA-RA(S) DEA-RA(6) DEA-RA(7) DEA-RA(8)

1 1.0218 0.4874 0.4858 0.4858 0.4858 0.4856 0.4848 0.2860 0.2201
2 0.7716 0.3684 0.366 8 0.366 8 0.366 8 0.366 1 0.3585 03231 0.3657
3 0.969 4 0.4609 0.4609 0.4609 0.4604 0.4591 0.4586 0.4087 0.2538
4 2.1030 1.0000 1.0000 0.9991 0.999 4 0.9998 0.9997 09717 0.9930
5 1.6049 0.7632 0.763 1 0.763 1 0.7630 0.7630 0.7080 0.7619 0.7532
6 0.904 1 0.4299 0.4299 0.4299 0.4297 0.4291 0.4236 0.1655 0.1583
7 0.7595 0.3612 0.3611 0.3611 0.3610 0.3609 0.3611 0.3573 0.3243
8 0.8447 0.4016 0.4016 0.4016 0.4016 0.3998 0.4004 0.2279 0.3957
9 1.0490 0.498 8 0.498 8 0.498 8 0.498 8 0.498 5 0.4945 0.4746 0.497 1
10 1.0247 0.4883 0.4872 0.4870 0.4870 0.4850 0.4860 0.1819 0.2565
11 0.6538 0.3109 0.3109 0.3109 0.3108 0.3108 0.3086 0.164 8 0.3096
12 0.9997 0.4765 0.4755 0.4755 0.4754 0.4742 0.4558 0.3887 0.2773
13 1.0360 0.4926 0.4926 0.4924 0.4918 0.4869 0.1832 0.4921 0.3660
14 0.8576 0.4078 0.4077 0.4077 0.4077 0.404 6 0.407 4 0.4017 0.4073
15 1.0191 0.4845 0.4845 0.4845 0.4843 0.4836 0.4791 0.4725 0.4810
16 0.876 1 0.4167 04166 04166 0.4163 04165 0.4165 0.4104 0.1723
17 1.2396 0.5898 0.5898 0.5897 0.5887 0.5896 0.5870 0.5886 0.3579
18 0.6745 0.3207 0.3207 0.3207 0.3202 0.3206 0.2941 0.3200 0.076 0
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2.1030, 1 HHE— A RE Rt = OB A YLk 5
TCH K, 15 BRI 2102 RO AR 2 328 B VAN R vfE
(). T J& mT AR BUBE 5 ¢ 1 A8 4k, VR 3R 56 10 1) — &%
WA B AET 1, B AR T 1, — BT
ez LRt = 2,--- 6 BLBR TR IC 13(F
TR B /NN D A, AR R SR T # A T T AR
BB, 5 DEARA SR [y 545 BU0) L o B8 (11)
TIPSR 1) 5 2 DL 2508 T 8k B =) IR RO AH,
ZREE MU HER, 2t = 7, SHF AT YL S ¥ eI
— AR X —IKH T AR, B e i T/ T B A
T 1(E T DEA J7 3 HI3EM).
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1) 5% 22 L9 38 0080/, 5 B00E 1) 5k 22 5 36 K, £
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