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Abstract

The fuzzy DEA model and its solution method are introduced. Based on the actual data of 8 higher
vocational colleges in Zhejiang province, the concrete applications of fuzzy DEA model to benefit
evaluation of school-running in higher vocational colleges are discussed by using MATLAB. Finally,
the calculation results are analyzed.
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R

A TR DEABET R SR RIEHTLAE 8FTRIR B i SEFR SR, FFRAEBIMATLABR & T A2 H
DEARRIFE R B AR A2 s VAT P RN . B)E, XITHEEREAT T 247

XA
AL SHT, BHIDEA, RUMR, HEHER,

1. 5l8

45 10.4% 5 HT (DEA, Data Envelopment Analysis)s2 i A. Charnes. W. W. Coopor #I E. Rhodes - 1978
IR — MRG0, EERE TR RA 25 25 HEET T (FRIE RS IT, H) Decision
Making Units, fijic >y DMU)IEAT AR BCR PN AL R /M. DEA J vk DL RO & v kAl LA™ 2
TR AR TR, S B o 5 LU R SR e 2 [ AR A R (DEA B30 . B, TxR%#HE
T4 DEA J7EHE) T B HA A E MEEEMI ME 25N . 2SR c R g, 2 7 A E BdE e
BN BOMIEE A T KRS DEA 552 MEEY (S WSCHR[1]-[4]): [RIRT, X Semamy pl B FH 11 2 40
(2 WCHR[5]-[71)s A SCiE I S5 HR B DEA TE R BRBEAL 70 22 30 WA o i B R

2. 4 DEA 1EBIBEA

Xt %A DEA #8! CCR(Z MLCHR[1] [2]), 7 “HeFHN” F1 It ” Wi, “IEFHmAN”
SEFRIELRFEF™ H Gt ) Yo FEAR A B AIE I FRNGRN) Xy R R T AT, W38 g
LG DMUp A 2. “HEF i CCR ALY |, RAEGRFFRAGIAN) X, FEAR IR E = H
H)Y, REY K MR CETEY K, WU RIC DMU, 26 R0 2% Nt 8 b5 DRI 5 H
e = ARRIAL, 2 I8 R RIS, HRIKIVFA B A4 R AR DEA(Fuzzy DEA).

ASCI TR P 0IE 5, TR A B9 o < [0,1], A a BE A, = {Xe R|u; (X) 2 af 3%
Hog B — AN XA, dA A, :[A;,Ag], Hor AL AR RIS X B (/e AT . R, o = A
WEN =(n,n,,n,), NE=n+(n,-n)a, N¥=n—(n,-n,)e.

BH N ADNRFIE DMU;(j=1,2,---,n) , BENRSE RTINS HIOEE 52 my 1. FETHRIA
(IR CCR BEALR X BT N #f M CCR BLALIHE ™, BIE FE R HE 80 DMU;(j=1,2,-+-,n) IS
i 4 FE R R R (L A B 0 BT (O DA B . LR, BNFRRR A X = (%0 Ry )T >0, HiHIEbRAE
NV, = (T, §y) > OB, BebFA 76 DMUg R A APE SF TS S 1]

miné

> 47, -s" =Y, (M1)

R HE AL T7 72 A DEA AN (1 JBAE, DR R BERLAE o BAR /KT T 200 e A D AR R B R AT /i A0

®
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Rl (o9 R LA ELR) -

min@
n
St > 4 XG, + A X, +57 =0Xy,
o
2 A+ AioYon =S =Yo, (M2)
j=1
}ﬂ'o
4,20, j=1--n,
S™ >0, S">0.
miné

st 24X, + 4 Xg, +S7 = 60X,
<l
n
Z ﬁijF; +/1j0Y0'; -S" =Yy, (M3)
j=1
Lﬁjo
2,20, j=1--n,
S >0, S">0.

B BRI (M2) OB Bt (07)(2°), (37 ) (7). MBA[Ll:

24 (07)" =1RF, MR H7E DMUy Hy ar KT F B 085 B DEA 500

4(0")" =1H.(57) =(57) =0m, AT DMUy H o 7KF B AL DEA 4 2H
B MM B B AR (07) (7). .(87°) (5. » MBA[Ll:

24 (o") =10, S TE DMUy Jy o /KPR 38 B0 DEA #2H0:

(o). =1H(S™) =(S™) =0m, MHIFHHIE DMU N a AP F R BB DEA #20H).

FENLH] 3R R N AR DEA RERLVEAN PR sk 8T A AT 2P, T DR P4 BAS A R
TTER RS R HEAT A e, R
BAEDFREE KT o =ifk (1=1---,k) F(k AgTEERBUSER), TAE IR A R Ok

SRR M2, M3 IO B (0°) . (0°) IS Mm i 44 LA 47 R

% 4

ST 3TN RO DEA BSAUSR G, 8 ok I pe e B TE H A 0k
3. 158 DEA MR FHhEM&EHTTEN

TEFEHTIT A 8 B R BiAL 2012 4R (bR Mce, RiF B DEA J7i5 3R 1) MATLAB #1k A7 340
V.
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3.1 HiEER

ASTASE FH A 50 B A it o B o L R 8 & 240A M (http://www.tech.net.cn/web/index.aspx) & A= “ f&4%
OB NA B3R R RS 7 (2012 4F). R HEAEMR & B, (HlT— 2 pE i fe br A = B A
T2 A (L 43 22 0/ B B R) S T AN 51 X5 N JBE 7 SEAS L B2 BRI, 3 5L 43531 Fl DMU;~DMUg
FERAH K = HR B AL (S BB A s OGS B 22 4 1) 44 )

3.2. THEIRE R

BRI RPN SRR R IR AR bR, =350 AR (P SRR A -

X, ——BALBIMANEL, 0 HAS

X, —— ST AN, B A

X, —— BTN, W, T3 e:

Y, —— Ul AR, W A

Y, —— LR BE R 5, T MEPERE . IO, 5] kB = MR

Y, —— R E Ay, HIMEVEE . H0, 5] LM =M B HR R .

XF RIS AR, X, X, X K HUE R R A A AR S s AR 2012
FREEAR: Y, AR R T P A L AR AL B R R SIS R SR S
FHICRAR BARK A DR HIE, L VPO B0 (= MBI EROR): Y, a4 AR 5 o Bl A gl
FyoplbER A, FESMEMIERRK, FAEI B K I E B a5 E, ARl =
ABECRR)

BIGEIN 8 Pl Be iR & Ebn Bt e 1 pros, X T = MBI A Ny, Ny, Ny, N,
"vl\]sv'\]azﬁé%%’

3.3. IHEEE

PURSRH “SE 5\ (RO DEA” BRI ik 8 Fir i HRBe B EAT 022 22 VP A
R4 1 g, 5B DMUL R BT DEA PR AR Y. K 9(PL)

Table 1. Input and output indexes data of eight Vocational Colleges
= 1 )\FTE IR RSN IR R

NTRbR LRI
AR
X, X, X, Y, Y, Y,
DMU;, 366 633 219 312 N,, =(2.58,3.82,4.85) N,, =(2.77,3.98,4.95)
DMU, 350 560 257 280 N,, =(2.15,3.01,4.26) N,, =(2.65,3.42,4.79)
DMU; 318 558 380 259 N,, =(3.37,4.50,4.95) N,, =(3.21,4.52,5.00)
DMU, 302 38 115 235 N,, =(2.00,2.95,3.97) N,, =(2.35,3.08,4.06)
DMUs 982 1503 189 757 N, =(3.05,4.45,5.00) N, =(3.23,4.34,4.96)
DMUs 330 420 126 258 N, =(2.01,2.83,3.92) N, =(2.15,3.00,3.87)
DMU; 311 521 134 304 N,, =(2.66,3.28,3.89) N,, =(2.45,3.54,4.03)
DMUs 314 600 402 328 N,, =(3.75,4.37,5.00) N,, =(3.60,4.00,4.76)

©,


http://www.tech.net.cn/web/index.aspx

O] DEA 7E = BRBE AR 70 24 38 3 AN A i

miné

st. 3.664, +3.504, +3.184, +3.024, +9.824, +3.304, +3.114, +3.144, < 3.660,
6.334, +5.604, +5.584, +3.824, +15.034; +4.204, +5.214, +6.004, < 6.330,
2194, +2.574, +3.804, +1.154, +1.894, +1.26 4, +1.344, +4.024, < 2.196,
3.122, +2.804, + 2.594, + 2.354, + 7.57 4, + 2.581, + 3.044, +3.284, > 3.12,

Nillﬂ’,l + N’Zlﬂ? + N'31j’el + N4lﬂ4 + N~SIA'5 + N~61/16 + N'7lﬂ’7 + N~81/18 = NNll'

N~122’1 + NZZAZ + N~32ﬂ3 + N~42ﬂ’4 + N~52ﬂ5 + N~621’6 + N~722’7 + N~8218 Z I\]’12’
4,20, j=1--8,

T

(N,) =258+1.24a, (N,) =485-103a; (N,,) =277+128a, (N,,) =495-0.97a;

(N,,), =215+086a, (N,,) =4.26-1.25a; (N,,) =2.65+077a, (N,) =4.79-137a;
~ AL ~ \R ~ \L ~ \R

(Ny) =337+113a, (Ny) =495-045a; (N;) =321+13la, (N;) =5.00-0.48a;

(N,) =200+0.95a, (N,)' =397-102a; (N,,) =235+0.73, (N,,) =406-0.98a;
~ L ~ R ~ L ~ R

(Ns;) =350+095a, (Ng) =500-055a; (Ng) =323+L1la, (Ng) =496-062a;
~ L ~ R ~ L ~ R

(Ne) =201+0.82a, (Ng) =392-109¢; (Ng) =2.15+085z, (N) =3.87-0.87a;
~ AL ~ \R ~ L ~ \R

(N,) =266+062a, (N;) =389-06la; (N,) =245+109¢, (N) =4.03-0.49;
~ L ~ R ~ L ~ R

(Ng) =375+0.62a, (Ng) =500-0.63a; (Ng,) =3.60+040a, (Ng) =4.76-0.76a.

FriL, REREUEER M 77, EBEKT o T, SRS iR S(PL) ] 4k 9 SR N AN I8 2
PERRIN R R 23 I FR A (PLy) FI(PLy)
min@
st. 3.664, +3.504, +3.181, +3.02/, +9.824, +3.304, +3.114, +3.14, <3.660,
6.33/, +5.604, +5.581, +3.82, +15.03/; +4.204, +5.214, +6.00, < 6.336,
2.194, +2.574, +3.804, +1.151, +1.89 +1.264, +1.344, +4.02/, < 2.190,
3.124, +2.80, +2.59, +2.35, + 7.57, +2.58, +3.041, +3.28/, >3.12,
(4.85-1.03x) 4, +(2.15+0.86c) 4, +(3.37 +1.13c ) 4, +(2.00+0.95c ) 4, +(3.50 + 0.95¢r ) A
+(2.01+0.82a) 4, +(2.66+0.62a) A, +(3.75+0.62c1) 4, > (4.85-1.03c),
(4.95-0.97a) 4, +(2.65+0.77a) 4, +(3.21+1.31) 4, +(2.35+0.73a) 4, +(3.23+1.11r) A4
+(2.15+0.850) A +(2.45+1.09c) 4, +(3.60+0.40cx ) 4, > (4.95-0.97r),
4,20, j=1--8
mind
st. 3.664, +3.504, +3.184, +3.021, +9.82, +3.304, +3.114, +3.14 4, < 3.660,
6.33, +5.604, +5.581, +3.82/, +15.03/, +4.204, +5.214, + 6.004, < 6.336,
2.194, +2.574, +3.804, +1.151, +1.894 +1.264, +1.341, +4.02, < 2.190,
3.124, +2.804, +2.59, +2.354, + 7.57 ], +2.584, +3.041, +3.28/, >3.12,
(2.58+1.240) 4, +(4.26 -1.250) A, +(4.95-0.45c ) 4, +(3.97 —1.02) 4, +(5.00 - 0.55¢1) 4
+(3.92-1.09¢) 4, +(3.89-0.61) 4, +(5.00—0.63r) 4, > (2.58 +1.24ct),
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(277+1.21a) 4, +(4.79-1.37a) 4, +(5.00-0.48a) A, +(4.06—0.98cr) A, +(4.96 - 0.62at) 4,
+(3.87-0.870) 4, +(4.03-0.49a) 2, +(4.76 - 0.76c) 4 > (2.77 +1.21cx),
4,20, j=1-8.
AR BAG KT o A8, 7350 SRARLNE R (PLy) 2 (PLo) I 15 B R HABE . DMUy B DEA 341X
3] [(9* )..(e )R} o Hll, Ma=02, {58 MATLAB KA#(PL). (PL)f3EIHiH DEA A X[ A:

[(0* )..(e )R}z [0.8604,1.00] i+ A 1 2 €] 2 7%

MBS B2 itEEE R DA, N TFEEKFEa=02, SRR DMU, 2 “ SRR DEA 3L
17, HAE “ARUEOH DEA A7 .

Fipit, 73 a =04, 0.6, 0.8, 1 fF2IEEAEiE: DMU, M DEA A 2IX R4 [0.8604,1],
[0.8604,1], [0.8604,1], [0.9207,0.9207].

by b, ATFE MATLAB i 24, SR ATHE—BUIS T EAF B S /KT DMU, (154 DEA
BRHIXE. &2 MATLAB FEFEU T fin:

f=[0,0,0,0,0,0,0,0,1];

A = [3.66, 3.5, 3.18, 3.02, 9.82, 3.30, 3.11, 3.14, —3.66; 6.33, 5.6, 5.58, 3.82, 15.03, 4.2, 5.21, 6, —6.33;
2.19, 2.57, 3.8, 1.15, 1.89, 1.26, 1.34, 4.02, —2.19; -3.12, —2.8, —2.59, —2.35, —7.57, —2.58, —3.04, —3.28, 0;
—(4.85-1.03*a), —(2.15 + 0.86*a), —(3.37 + 1.13*a), —(2.00 + 0.95*a), —(3.5 + 0.95*a), —(2.01 + 0.82*a), —(2.66
+0.62*a), —(3.75 + 0.62*a), 0; —(4.95 — 0.97*a), —(2.65 + 0.77*a), —(3.21 + 1.31*a), —(2.35 + 0.73*a), —(3.23 +
1.11*a), —(2.15 + 0.85%a), —(2.45 + 1.09*a), —(3.6 + 0.4*a), 0];

Ib=1[0,0,0,0,0,0,0,0, —inf]; ub =];

b=10,0,0,-3.12, —(4.85 — 1.03*a), —(4.95 — 0.97*a)];

linprog(f, A, b, [1, 1, Ib, ub)

f=[0,0,0,0,0,0,0,0,1];

File Edit Debuz Desktop Hindow Help

Dw| & BB o o [l | § | [comeatasonworn ~[E

Shortcuts [#] Howe to Add (2] What's MNew

> f=[00000000 11,

4=[3.66, 3.5, 3. 18, 3. 02, 0. 82, 3. 30, 3. 11, 3. 14,-3. 66;
6.33,5. 6,5.58,3. 82, 15.03,4. 2,5. 21, 6, -6. 33,
2.19,2.57,3.8, 1. 15, 1. 89, 1. 26, 1. 34,4. 02, -2. 19,

-4, 644,-2.322, -3. 606, -2, 18,-3. 69, -2, 174, -2, T84, -3. 874, 0;
-4, 766,-2. 804, -3. 472, -2, 186, -3. 452, -2, 32, -2. 668, - 3. 68, 0] ;
1b=[(00000000-inf];ub=([];

b=[0 0 0 -3.12 -4.644 —4.756];

linprog (f, & b, [1, [1, 1b, ub}

Optimization terminated.

ans =

1. 0000
0.0000
0.0000
0.0000
0. 0000
0.0000
0.0000
0.0000
1.0000

|2

<

[# st
Figure 1. The calculation results by using MATLAB (1)
[ 1. #FH MATLAB Bt E SR Q1)

©




50k DEA 1E i HR BT A A0 R s v v 4 82

File Edit Debug Desktop HYindoew Help

D d BB o | B § | [cmerasmiwe 3

Shortcuts [2] Howe to Add  [2] What's Mew

>>f=s(000000001];

4=[3. 66, 3.5, 3. 18, 3.02, 0. 82, 3. 30, 3. 11, 3. 14, -3. 66;

6. 33, 5. 6, 5. 58, 3. 82, 15, 03, 4. 2, 5. 21, 6, -6, 33|
2.19,2.57,3.8, 1. 15, 1. 89, 1. 26, 1. 34, 4. 02, -2. 19
-3.12,-2.8,-2.59,-2. 35,-7.57,-2. 58, -3. 04,-3. 28, 0;

-2. 828, -4. 01, -4. 86, -3. 766, -4. 89, -3. 702, -3. 788, -4. 874, 0;
-3. 012, -4. 516, —4. 904, 3. 884, —4. 836, -3. 696, -3. 932, -4. 608, 0] ;
1b=[0 0000000 -infl;ub=[];

b=[0 0 0 -3.12 -2.828 -3.012]
linprog(f, &b, [1, [1, 1b, ub)

(Uptimization terminated

ans =

0. oooo
0.0000
0. oooo
0.0000
0. oooo
0.0000
0.8128
0. 1878
0. 8604

|~
w

Iﬁ%
]

Figure 2. The calculation results by using MATLAB (2)
[E 2. £ MATLAB I+ EZR(2)

A = [3.66, 3.5, 3.18, 3.02, 9.82, 3.30, 3.11, 3.14, —3.66; 6.33, 5.6, 5.58, 3.82, 15.03, 4.2, 5.21, 6, —6.33
2.19, 2,57, 3.8, 1.15, 1.89, 1.26, 1.34, 4.02, —-2.19; -3.12, -2.8, —2.59, —2.35, —7.57, —2.58, —3.04, -3.28, 0; —
(2.58 + 1.24*a), —(4.26 — 1.25%a), —(4.95 — 0.45*a), —(3.97 — 1.02*a), —(5 — 0.55*a), —(3.92 — 1.09*a), —(3.89 —
0.61*a), —(5 — 0.63*a), 0; —(2.77 + 1.21*a), —(4.79 — 1.37*a), —(5 — 0.48*a), —(4.06 — 0.98*a), —(4.96 — 0.62*a),
—(3.87 - 0.87*a), —(4.03 — 0.49*a), —(4.76 — 0.76*a), 0];

Ib=1[0,0,0,0,0,0,0,0, —inf]; ub =];

b=10,0,0,-3.12, —(2.58 + 1.24*a), —(2.77 + 1.21*a)];

linprog(f, A, b, [1, 1, Ib, ub)

FHRA R R J7E, W RAZA H s ERBER DMU,. DMUg, <o . DMUg fEEE/KF o 737l 0.2 0.4,
0.6. 0.8+ 1.0 HBH DEA B 2UXIH], &L w2 fin.

N FEEERREAR, TSR 8 A s BB 1P EAEH KE 0 438 0.927, 0.893,
0.979, 1, 1, 0.999, 1, 1.

W, 8 B R B R Fr 2 ai HEFF A : DMU,, DMUs, DMU;, DMUg(3£51); DMUg; DMUs;
DMU;; DMUs,.

4. FHEER7H

RAE PR EE R, XL 1 R RAGEE, FTUMS RN 2 A, 0 TR E B G
FETHE E KA EEANME, .

1) FEHFTERS DMU; f1 DMU, BB st 2 kL, RS AT BUTHCE B A N Y, H5
DMUs, 12242 5 & 5 T DMUL(FTA N, 2 N, IR ), 5 DMU; (7058 68 HMK T DMU,. 5 H R
K, S DMU; I RN N AR o (5 AR B A ZB0R L 1) EU A1) 5
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Table 2. Fuzzy DEA valid interval of eight Higher VVocational Colleges
7 2. \FrSERB R YR DEA ARX 8]

0.2 04 06 08 1

DMU, [0.8604, 1] [0.8604, 1] [0.8604, 1] [0.8604, 1] [0.9207, 0.9207]
DMU, [0.8502, 1] [0.8502, 1] [0.8502, 1] [0.8502, 0.9214] [0.8615, 0.8615]
DMU; [0.8200, 1] [0.8573, 1] [0.9539, 1] [1, 1] [1, 1]
DMU, [1, 1] [1, 1] [1, 1] [, 1] [, 1]
DMUs [1, 1] [1, 1] L1 [1, 1] [, 1]
DMUs [0.9998,1] [0.9998,1] [0.9998, 1] [0.9998, 1] [0.9998, 0.9998]
DMU; [1, 1] [1, 1] [1, 1] [1, 1] [1, 1]
DMUs [1, 1] 11, 1] [1, 1] [1, 1] [1, 1]

2) LEH AT AL DMU, Fl DMUg FIEME B2 R0, R BTN E . #U0R T, Bkl A%
FREAY, HZ DMUg A 9 A& T DMU;, 1H DMUg 702423057 T DMU. SR JERF, %
#& DMUg (15 2027 LR A5-93 B 5 55 T DMU(FT AN, & N, B H).

IR, X R SERRiE oL, ARLAAGERATER “ KT8 o BARANIERE S 87 2R, Hip%
R AR

DA IX e gE 0 R0, R R AR A I RS A BT AR IR AE SR B R R b, T 0 s R B R A
N7 AR T E N R ] R

B oW
ASSCAG B i R H R R WO A BE B, RIS
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