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Weight restricted super efficiency DEA model and projection analysis

Zhao Chunying'-?, Ma Zhanxin'*

(1. School of Economics and Management, Inner Mongolia University, Hohhot 010021, China;
2. School of Mathematical Sciences, Inner Mongolia University, Hohhot 010021, China )

Abstract: For ineffective decision making units, traditional DEA model can provide much useful management
information through efficiency values and projections. While for effective decision making units, it can provide
little information. Super efficiency DEA model overcomes this weakness of traditional DEA model, and further
measures efficiency values of the effective decision making units. Although super efficiency DEA models can
differentiate effective decision making units according to efficiency values, it does not consider the projection of
effective decision making units. In this paper, firstly, projection of effective decision making units is proposed,
which is superior in that the DEA projection not only gives the cause of the invalidity of ineffective decision
making units, but also describes the advantages of effective decision making units relative to other decision
making units. Secondly, weight-restricted comprehensive super efficiency model and projection concept are
proposed, and the relationship between weight-restricted comprehensive super efficiency model and other super
efficiency DEA models is discussed. Finally, the relationship between the efficiency value of the weight-

restricted comprehensive super efficiency model and the effectiveness of decision making units is analyzed.
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i

1 3

AR M1 771 (data envelopment analysis, DEA) &4 B 2 % N A1 2 5 H I [RS8 0k SR s 0 (BLR
fETFR B TC) ARG 2R (735, /& B Charnes %5 1978 “EFEH Y. FIBHARATHE H T 55— DEA FiA—C?R 1%
A 1984 4F BankerZF#2 H! 7 BC? A 21 [&] N Fare2542 Y 1 FG A5 7Y Bl— 2 HUBIIR 35 JE 3 1% DEA #
2. 19904, Seiford 554 H T ST AR A —f /£ MBI 25 AE 28 9 ¥ DEA A5, iX 4 DEA #iA1H — M 3E[H
R AR FHRCRAE X 73 o R TG 1A ARFE B, T A R )RR AE BB AE 5, A5 I SG3EEL & 0, BRI T 6 3%
BIGRERS A IS B, N7 AL 4t DEA 5 TEiE X 434 R0 — A /2, Andersen 25 1993 4E42H T
ST R BT RCR A 33— 0 R R AR R 15T (super efficiency model), #RCE AR k% 00 AR AT BSR4
(1) B0 VP 228 G2 v Gl B, VTN B G 1) 38R ABL 2 525 R B T M BRI TV THIAS HE 1. A R o R
AR SR 1, KR DA 2 e T X 5. Bt 2 AN ACRBAE ] F T DEA 5 7 f £2 5 P R0 sk
PR AT S R I 5 B (R AR R e RS T T, — B WA S I 58 SR R 3R, R, ARS8 A Ak
TCEE IR, X kRl DEA B A UG L4 DEA BER R —FEm] DUGHE R o 2s IR R, I Hik
AT DAZA A B e A AE AL 3.

Ak, 3B H ) DEA LR (0 CPR 25 TUANBERY) 76 PR B0 RO, SN 4R A 1 3 07 F 25, 4
N H 4 F8 b B R B TCAT AT B ). L5, MR H 36 — > DEA RS DIk, B 58 2 H b ok 56 7 19 & 55t
L 7F DEA B dh R BE AR B W S R A, Yo 7E 1974 SR8 7 2 H A LRI i) 8 JE S ECf# (non-
dominated solution) [, 8 Pareto fif HUME&HE B SCHAC A, X 22 B A il 81 A F ke 2 4k s 48 F 16,
I, 1989 4F Charnes, Cooper, Wei 1 Huang %5 25 — Ui 4F #EME &5 5] A B DEA BiAYdr, 32 T 7E 3L e
FE b BEAREI S e 55 2 M 4 1) DEA 8 B—4f [k & DEA #% %! (cone ratio DEA model) C*WH !, iX & 5%
4t DEA J7VEIIANR 2 Ak, BUE SZBR 456 DEA KR B AR 25 F8 31 U 51 38 1R fm 47, (EZE A ) v A 8 B T i 4
RAGARAEE, HPESU R HGIE R 0, R RELS H 015 B>, AR R AL 52 IR 425 DEA B8 TE R ]
FBEXT 3B TCH T X X — AR, AR A E 2 PR 45 A XK DEA B8 K5 M & 12 R T 2%
BTG RCRAE A B SR 1, AT AT DA A R TG ET X 43, RSN AT DO e Ak B 4h HE e AR A,
W] LAEE A SR TCAEAE IR 3. 0 W AR SO B R e E b bR BUE 5 B 0 A OPE 2 TR Q&R R AR S
TR R DG R 5 L BB AR DEA AR 0 R, ] DAIE A 2 20K DEA B A2 AR SOBEAY ()RR A% L.

2 BYEDEAFB L HIGEES

& 45 DEA B84 38 It 280 22 {1 B X J3 TG 28050 o0 B A RUORE B2, 10 A R0 e 1) R B A A 5, B2 1)
et (A 2 0, DRI RE % 45 H 115 B b, N itk 4t DEA XA 205 J0 I 805 K/ T X 431X — AN 2,
1993 4 Andersen Z5 42 H T8 %0% DEA #%! (super efficiency model) 1!, #F— P & T 4 R ICHI RORH.
% DEA F5 88 M CRRAE A B AT X 73 AT, E1 8 25 S8 U TR I JRL AR 42 A AR e
MES, A A R oA T e o 3.

2.1 HEADEAER

BB n DNHRTT (x,9,),7 = 1,2, on, FA SR jo DNRITTHIH NS HIRVMEDN (x,,y;,) > W 5
ANINZi4 DEA FER1 K HOHE AR UTAT LR R i R
Max (p'y;, + 01p10)

s.t. waj —p,Tyj — 0o =20, j=12,....n
(1G) wix;, =1

w=20pup=>0

8162(—1)% o > 0,
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Min 6
s.t. ij)\j +s7 = bx;,
j=1
(DG) D_vid =St =y,
j=1
5100 N = (1) Mpr) = 6
=1
sT20,s7>0,\2>0, j=1,2,....,n+1.

1) %6, =0, (IG) #5414 C°R 4.

2) M6, =1, 5 =01, (IG) #AN BC? #AL.

3)M 6 =1, 6 =1, 53 =11, (IG) #HAKN FG AL,

4)H 6 =1, 0, =1, 05 =0, (IG) BA N ST Fi7A.

il 1 DLF LA Andersen 5511 1993 4 ({4517 41, B FASTT, FEAS B ITA RENFN = BN

AR~ R PR,

=1 BTHE
Tablel Data of decision making unit
a b c d e
BN 20 2.0 5.0 10.0 10.0
BA2 120 8.0 5.0 4.0 6.0
] 1.0 1.0 1.0 1.0 1.0

FHICIERER (DG) HRCRE IR 2.
K2 KBTI BC? HRIhYRE

Table2 Efficiency value of decision making units in BC? model
BT a b c d e
BC? BAUMEM 1 1 1 1 0.75

MF 2 ATLLE e 76 BC? BEAY A5 AU G (K B AB I 25, 1448 DEA BLARIANRE X 70 UG,
2.2 EBHEDEARR

AT ISR TG, 1993 4 Andersen 258 H T B RCRAE T (super efficiency model), 1Z AR (1%
O SRR PPN B8 o0 NS5 A vh G Bk, 0P B0 0 ) B8R AR 2 226 L AR B S0 ) ) T 90 T 75 S 1. T 1)
O\ AR B

Min (0 —e(e"s™ +e's™))

n

s.t. g X;\; +s = 0xj
j=1
FEI)

+ _
(Dsem) Zyj)‘j =5 =Dy
=1

Ji#dio

i)\jzl

i#jo

S7>07 S+>0, )\j>07 j:1727"'7n7j7éj0‘

17 & B TCAERS Y (Dspm) AR AE I 3 D1,
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®3 BRTIEBNE BC? BRPYEE

Table3 Efficiency value of decision making units in super efficiency BC? model

BT a b c d
ABRR BC? BRMRE 1 1316 1.2 1.25

e

0.75

M 3 TR H: 7E BC? BN, B0 b, ¢ Al d IECRAEHASE, ANREIX 2 3 A0 mEAN BT 1 21
FEEE T AT, WA AR BC? BT LUK B AT R AT HET, TR 0% DEA BRI — 2 F2 L REIX /0 /L
FICHIA AL AN — 5 AT DLE H, 2% DEA BIAUANRRZS H A R 0 I 83 L 1 Ji A
23 BYEDEAERIGT

HAR DEA B RENS [X 70 A7 A TC I BCRAE, vtk — 2B Hg A e et T Hg e e e AL 4,
VNIRRT

EX 1 (DSEM) B 0%, s, s, )\;,j =1,2,...,n, j# jo, JFR

('%jwyjo) = (Q*xjo _Si*hyjo +S+*)
K& (x5,,5;,) MRS,
B jo AN HRITI S E LR
(Dxjy, Ayj) = (Xjo = Xjo, ¥ jo = ¥50) = (AZ1jo, AZajos ooy AZimjo)s (DYrjos DYaios - - DYsjy))-
HEME R T
D) 3 Az, = 0B, RARBIT jo SHBMBIC (x),,5,,) HILEREE ¢ MRNFEEAE R FE L,
2 Ay, = 0 B, RIRBE R r D77 HREIREA R
2) i—/l A$ij0 >0 HTI, %%i—\‘i‘ﬁ: jo Eﬁiﬁifﬁ (.727]'0,57]»0) *H tt%ﬁggg 1 /l\&)\g&)\ Axijo . ﬁﬁﬂﬁ,
2 Ay, > 0B, RARERE r NP HADFH Ay, - BRI T IZFEFRAEN T BERTCHIA 2.
3) 4 Az, < 0B, BIRITC jo SHBETE (),,5,,) HELEHIE i MIANDEN Az, . BRBT %
BARAEXS T8 Ao e 2.
B2 1 1 & BTEAL S BC? MR BC? AL b i RCR A A S H A 52 A AH 2541 n 4.
4 BBITIEEYS BC? RiBME BC2 HEIhREMS HITHWEEE

Table4 The efficiency values of each decision making unit and the difference between its projection in BC? model and super efficiency BC? model

T BC2RIR AR Axy Az Ay HEMFEBCHBALCRE A a1 A xo Ay
a 1 0 4 0 1 0 4 0
b 1 0 0 0 1.316 -0.632  —2.528 0
c 1 0 0 0 1.2 -1 -1 0
d 1 0 0 0 1.25 -2.5 -1 0
e 0.75 2.5 15 0 0.75 2.5 15 0

MF 4 FTLLE H: 3R T, PN R BCRAE MR, AN 8 TT a, e. XA R TG, Bt S LA IAH 2
TH R T iZ oM T e LA, 10 6(2,8,1) FEHR R BC? BRI ILAE N £(2.632,10.528,1).
H UL AT RIETC b B f RS — MR TEAR BN 0.632, 7E58 MR IR LD RN 2.528. T XL
BTG R 0] FEAE DA 1) SRR v R %
Bl 1 v & SCTEAE S8 BC? SO AR BC? LAY b 1 A 7= m] e 4 L I 1.
TEAE S BC? ke BC? ASAY o (1) 5 B0 %t I [ A= 7= BTV T LS.
=S RGEBC2 RBME BC? HAM 4 TR AT XL
Table5 The production frontiers of BC2 model and super efficiency BC? model
R 16 50 58 AR R T & B G A A P ATV

a b c d e
5 BC? KR E1dimbedl  BW1%mbedl  B1thmbedl  W1Hmbedl W19 mbedl
BHEBC? A E1tmbedl  B1tmacdl  B1Hhmbdl B1tmben B mbed]
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1 184 BC? KB E BC? A4 a4

Fig. 1 The production possibility set of traditional BC? and super efficiency BC? model
3 WEZRMLZEEBYE DEA 777

A nAS o, BT EA mA AR sFrar i, LA s jo ST RS A g R EDN (x5,,y5,), X5, €
int(—V*),y,, € int(—U*),int(=V*) # @,int(—U*) # @,V C R, U C R% & MM HE.

V= {v[p'y <0, € V} N VIIHE UF = {ula"u < 0,Va € U} N U KIH4E; B n DGR
FRRIRT mox n FEFE X = (x1, X2, ..., x,,), BIHHFRFRER KT s X n HFE Y = (1,0, .-, ¥,). HTC jo Fiid
Nxg=%j,,% =¥, 1 < Jo <.

31 MEZRHGEEHE DEA BE

7E DEA J5 72 50 (9 A 52 R v 80 5E B A 4 2 3, B DEA B (0 CPR 2R DY ANEEAY), 7
VA BT A R I, BN S AR AR B AL R S, N A R w = (w1, wa, . .., we) TR HH AL R
o = (1, po, ooy ps)” TAITCAR IR . FESE, AHEH 55—/ DEA B84 DK, i 58 2 B AR k38 7 1H 1) &
F LRt 7E DEA A R BRI DL S I AF. Yu 7E 1974 E42 T 2 H AR in) ) 4E ST
fif (non-dominated solution) [, 4% Pareto fif IS HE) ™ 2 ESCEC AR, X2 H AR 18] 1) & R ke 21 4k 3 1
JH TOL, TR T i AN B A2 R vl A, T [ N IR 2 BRI 27 & DEA B By
Max (p'yg + d1p0) = Vp
st. WX —p'Y — 6 0e >0
(PwreMm) wixy =1
weV,uelU

6102(—1)% g > 0,

S ETPY
Min 6
st. X\ —0xyeV*
(Dwrem) —YX+y, €U
S1(€" A = 85(—=1)% Nppq) = 4
A>0,)\,,1 >0,
Hodr 01, 00,05 NEEN OB 1 IZHL e = (1,1,...,1)T € R™.
XF LA P T RESR
Twrem = {(0,)[ XX —x € V', YA +y € U, 61(e" X — 65(—1)% Npy1) = 61, A > 0,1 > 0}.
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TE X2 B R (Pwrem) FAAE IR wo, o, po » 1 Vp = puly, + 610 = 1, MIFRHIT j, N5 DEA
A3 (WRCM).

TE M3 B AT (Pywrom ) FETE SRR wo, o, po, Ve = plye + 010 = 1 H wy € intV, py € intU,
MIFRETG jo N DEA A2 (WRCM). BN SR ITT I CERAE I ARSE, Fr LA BB A Toy A 80 oo AT X
g3, NI, R A E SZ IR 25 A B ROR B AL,

Xo = (%1, s X g1, X o415 - - - X)) EABREE jo ANHTT, HHARE) n— I RITHH AR mox (n—1)
FEFE, Yo = (01,5 ¥jo 10X jor1s - - -2 ¥n) REBRER jo NHATC, HEARAI n— 1A HITTH S AR s x (n—1)
FERE.

B SZ PR (1254 DEA B8 BRI B YL 38 I I 10, (FOZABE AL T RO 0 T R E AR AH 4, HAx
S SGEE A2 0, BRI RE PR HE IS BB, AT IRAE SZ IR 2R & DEA A 2405 0 1 33 K/ TEE X
GYIE R, 2 T T N (A E 52 B (R 255 B 0% DEA B4
Max (p'yo + d1400) = Vsp

S.t. wTXO — [,LTYO — (51,&02 > 0
(Pswrem) wixg =1
weV,uelU

5152(—1)53,% >0,

FORHERAL
Min 6
st. XoXA —Oxg € V*
(Dswrem) — YA +y, € U
518" A — 85(—=1)N\py1) = 6
A>0,)\,, >0,
Horr 6y, 00,05 NEUE N OB 1 9BH, e = (1,1,---,1)" e R* .
Xof L A P AT BESR
TswreM = {(x,y)\XOS\ —xEV, Y A+ye€ U*,dl(ETX — 62(—1)53/\n+1) =6,A>0 )\ > 0}.

32 MEZRIEESBYE DEA EREHMBYEERP LR

TEREY (Pswrem) 1 (Dswrem) IS EL 61, 02, 05 BUANFME, LAAAHE V, U BL— 455k 15 L, 7T LA1S 3|
JUN A 2% DEA BN T

fBR1 M6, =0,V=R" U= R W, (Pswrem) Hl (Dswrem) FEFEALER CPR A 1

Max p1'y,
, st W Xg— 'Yy >0
(Phax) .
wxg=1
wz20,pu>0,
Min 6

S.t. Xox +s5s = on
YoA —st =y,

A>05 =05 >0
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%;ﬂ, 2 i—,] (51 = 1, 52 = O, V= RT, U= Ri Hﬂ-, (PSWRCM) *D (DSWRCM) IEé Andersen %’—f’f 1993 ﬂi]?;‘%ﬂj
kAR BC? A 1)

Max (p'y, + o)
(PI ) st w'Xy — uTYo — o€ =0
Be waO =1

w=0,p >0,
Min 6

st. XoA+s~ = Oxg
(DgCQ) YoA —s* =JYo

ex=1

> 0,s > (),s+ > 0;
B3 40,=1,0,=1,0;=0,V=R7,U= R, (Pswrem) 1 (Dswrem) /2R FG AL P
Max (p'y, + o)

(PIFG) S.t. wTXO — [LTYO — /,Loé > 0

wao =1

w=0,p120p

Vv

0,
Min 6

st. XoA +s~ = 6x,
(D{:G) Yoj\ —s"

B4 26 =1,0=10;=1V=RP U= R, (Pswrem) Fl (Dswrem) AR ST H7H P)
Max (p'yo + Ho)

(PIS ) S.t. CUTX() — [,LTY() — /L()é 2 0
T

wixg =1
w>07u207M0<07

Min 6

S+—)’0
ex>1
A>0s >0s">0

33 MEZRHEEBYE DEA ERHM R
EE1 B (Pswrem) BA AT

wo

EV,i=0¢U, =0,
ng() l"l’ Ho

iEHH EA%D Xy € int(—V*), EX Wy € VvV H Wy # 0, )I_l[J ng() > 0, ER w =



ER g AT LA DU SZ PR (1 R DEARS IR K JLHE 7 123

uy

@"Xy — @Yy — 61fige =0
@lxy =1
weV,pelU
8105(—1)"fig > 0,
Blw eV, me U, o M (Pswrem) IIATAT . ==

EE2  F jo NI DEA A3 (WRCM) FEh THLAL (Pswrem) B AT wo € V, o € U, po,
W2 Vsp = pubyy + 0110 = 1.

WERR  FEar e WA o AN HIC NS DEA B XL (WRCM), H5E X 2, AL (Pwrem) AA7E AT TR wo €
V.o € U, g, 1 Vp = ply, +dipo = 1, B wy € V,pug € U,po WEBER (Pswrem) 1747 A,
X piyo + Oupo = 1, HUBLATRIEAL (Pswrem) A AATHREER Vsp > L.

DA WA (Pswrem) B WATHE wo € V, o € U, po, 8 Vsp = plyy + 1o = 1, BILLF = L
taf H— oL O B (Pswrem) AEAE wo € V, o € U, po, . iy +01p00 = 1; @ B (Pswrem)
AN o e V,pe U, fig, fVsp = 'y, + 0100 > 1; @ B (Pswrem) A LI, NHZE—UEHI Ll E=
FEOLT, 5 jo M EAICHIN S5 DEA 20 (WRCM):

O B (Pswrem) A B wo € V, o € U, o, 8 puiye + 010 = 1, W wy € V, o € U, o i /&

ngo - ugYO — g =0

wyXo — KoYo — dipio = 0

woxo =1

8105(—1)* 10 > 0,
B (Pwrem) AFEEFATIE wo € Vo € U, o, AVp = poyo + 01p0 = 1, HIBLFTENEE jo DI ASS DEA
1% (WRCM).

@ WA (Pswrem) At @ € V. o € U, jig, (iVsp = %y + d1jio > 1, N

@Txg — 'y, — 6110 < 0.

WA (Pwrem) AT @ € Vi € U, fig , B @y, + 01fi0 < 1, WHE @y, + 01fi0 = 1,
W@ eV, e U, fig BABA (Pwrem) MIBALAE, 5 jo 4> 27C 885 DEA 42 (WRCM), 4518 5L i
Ry, + 010 < 1, W &g — @y, — d1jig > 0. X &Txg — iy, — 01 /10 < 0, —EAF1E « > 0, flif5

a(@"xo — fly, — difio) + @'xo — 11y, — 110 = 0,

T
a(@wxo — 'y — dijig) + w'xg — 11y, — difio —0
awTxy + wTxg '
Hy
aw + w ap + [ afig + fi
wozﬁGV,Moz%eU,uoz%,
aw Xy + W Xy aw Xy + W Xy aw Xy + W Xy

BIR wixe =1, uhyo + d1pu0 = 1,

_ w+w) (op + f)" Qfio + o

0Xo — oYo — 0 :(a—X——Y—é—

@oto ™ Hoto ™ A1kt a@xg+ @xy 0 awTxg 4+ wixg 1acDTx0—|—GJTxQe
1

= m(a(@TXo — 1Yo — 01jige) + (@' Xo — 1" Yo — 61 /ige)).
0 0
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@ eV, € U, g (Pwrem) MITFTATHE, AT ©TX — aTY — 6, jige > 0, T /& @T™Xo — u"Y, — 6, jige > 0,
NweV,pe U, M (Pswrem) FIRAAE, FTEL OTXo — aTYy — §1/i0e > 0, NI wiXo — pgYo —
Oy o€ =0, T /&
ngO — ugYO — 1ppe =0
wyXo — foYo — dipio =0
woxe =1
0102(=1)" o = 0,
BIHEA (Pwrem) FETETTAT IR wo € V, o € U, po, dyo + 01p0 = 1, HILTTEIES jo ANHIT 855 DEA
3 (WRCM).
Q) B (Pswrem) A LTHE, W—E/AAEATHRE @ € V. € U, iy , 8153 Vsp = iy, + 0110 > 1, ZEALL
T @ MUEs, W LAIEBHZEE jo N0 855 DEA A4 (WRCM). IEEE.
EM 3 jo NMREIJCN DEA H R (WRCM) S T UL =F i AE A Kb — Ao @ #
B (Pswrem) fEAEBMARE wo € int V, pug € int U, g, 153 ply, + d1p0 = 1; @ B (Pswrem) HIEAL
5 Vsp > 1; @ B2 (Pswrem) B TG
WERR 7ot IR jo MR IJCN DEA AR (WRCM), FIH REVE, BB (Pswrem ) A77E S AL
ftw* € V,u* € U, us, 515 uly, + ouy = 1, H (w*, %) ¢ (int V,int U); BH R (Pswrem) FI 5L
B Vsp < 1.
WRER (Pswrem) FEERMAE w* € V, u* € U, ul 153 p*Ty,+ 005 = 1, H (w*, u*) ¢ (int V,int U),
Rfl

w*TXO — [,L*TYO — 51HUE > 0

Txo — pu*lyy — 15 =0

"
wlxy =1
0105(—1)% 5 > 0,
R (Pwren) HAATHE w* € V,p* € U, g H p™yg + S1p5 = 1, (@, p*) ¢ (int V,int U), HEERTHIES jg
ANHLIGNES DEA 540 (WRCM). T .
WERERY (Pswrem) A EBALMWy € V, 1o € U, pio, /2 Vsp = piyo + 0110 < 1, W wo, pro, po i /2

ngo — p,gYO — 1o =0
wyXo — Yo — Oipto > 0
wpxo =1

8105(—1)" g > 0,

R (Pwrem) B HATIE wo € Voo € U, o B plyy + d1p00 < 1, AWiHRE wo € V, o € U, g AR
B (Pwrem) B LR, AR A (Pwrem) ABMAE @ € V, 1 € U, fig, W2 7y, + 01710 > pgyo + 01 /40,
RER @ eV, p e U, g BRBER (Pswrem) FIATATIR, X5 wo € V, o € U, po 72 (Pgwrem) 5
RfEA &, ML wy € V,po € U, o AR (Pwrem) MIEALIE, H ply, + dipo < 1, BIEE jo NELIT
4 DEA 63 (WRCM). 7 Jf.

DA @ WA (Pswrem) A AR wo € int V, o € int U, po, 1 Vsp = pudy, + d1p0 = 1, WA
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woXo — o Yo — Sip0€ = 0

WoXo — Moo — d1fto =0

woxg =1

6105(—1)% g > 0,
B8 (Pwrem) A AT wo € Vo € U, po, BoYo + 0100 = 1,wo € int V, po € int U, ILEE jo A0
N DEA 12 (WRCM).

@ B (Pswrem) A @ € V. o € U, jig, /2 Vsp = 'y, + d1fi0 > 1, A &Txg — iy, —
Sifip < 0, BN intV # Q,int U # O, Wl E| @ € int V, i € int U, jig &2 (Pwrem) M ATAT #,
H @'y, +0170 < 1, W @'xg = 1, 7 &g — 1y — 1710 > 0. X w'xg — "y, — 011 < 0, —EAFE a > 0,
13

(@ xg — 1lyy — S1fio) + @xo — Ty, — 6110 = 0,

T2
a(@'xo — Ty, — difio) + @'xo — 1y — d1ji0 _ 0
awTxy + wlxg '
Hy
aw + w _aptp _ ofig T flo

Wo = —- 7. Ho= —— = 0= —= =
awTxy + @Txy’ awTxg + ©Txg’ awTxy + @Txy’

BRE wlixg =1, uly, + 6110 = 1,

T

wyXo — NgYo — 01p0€ =
1 " T T ~, ~ -
= o o (@Yo — 1Yo = 61e) + (@7 — ATV — 81j1)),
HIREAL (Pwrem) FREERIATE @ € V, 1 € U, fig, L @™X— pTY =61 fige > 0, T4 @ Xo— 1" Yo — 61 fige > 0,
X @ eV e, jg RHBAE (Pswrem) FIRALHE, FTEL ©TXo — 47¥o — d1/i0e > 0, FTEA wiXo — pg¥o —
d1p0€ = 0. T72

(aw +w)” (ap + f)" afio + flo
= X0 — — Yo -0 ——
awxy + wlxg awtxy + wixg awTxy + wxg

ngo — MgYo — 1o =0
wiXo — pYo — O1pio = 0
woxg =1
8162(—1)% o > 0,
F—HH, T @ € int V, VR, ORI ————— cintV, Lo e V, Kk
awTxg + wixg
aw w .
wo = aw’xy + wlxg * aw’xo + wlxg <intV,
[EEATUER o € int U, RIS (Pwrem ) TEARAE wo, o, o W2 piyo+oipo = 1, Hwy € intV, gy € int U,
RIS 5o S50 A DEA 2% (WRCM).
@ M (Pswrem) A LR, WA (Pswrem) FAERIATHE @ € V, 4 € U, o, 1453 "y, + 610 > 1,
FKALT QIIUER, AT LLIERAEE 4, N 9.708 DEA 2 (WRCM). IEEE,
EE 4 I jo MH It N DEA L& (WRCM) 4 T LR A Sl ta A o — Ao @ B
B (Pswrem) HIRAE Vsp < 1; @ B (Pswrem) A wo € V, o € U, po, 13 Vsp = piyy+01p0 =
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1, H (wo, po) ¢ (int V,int U).
MERR e HE 42 EEE 3 A A, 450 AR AT HEEE.
34  (Pswrem) BETRRETEEZMER
N REEE jo I F TR A L
Max (77s~ +7's™)
st. XoA—0"xg+s =0
(DS-SWRCM) —YoA+y,+st =0
518" X — 62(—1)% N\piy) = 6
A>0 )0, >0,s € -V s €U,
HfpreintV,7 €intUye = (1,1,...,1)" € R" Y 6* &5 jo MNMEITAERS (Dswrem) FHIRCRAE.
EXA4 A (DS-SWRCM) MR (A0, A0, 570, s10), N
=X A =0"x0—5 %9 =Y A" =y, +s°

FRONER jo DN HICHIBACR IR, (%,9) € Tswrem.
N5 FE R 2 R A MR DEASBUR S AHRL I 22 H Am M il 2 8] FR 5% 4.
(VP) { V' — min(x, —y)

s.t. (x,y) € Tswrem U (xjoayjo)'

EXSE WHRALELE (x,y) € Tswrem 18
(x, =) € (x0,50) + (V7,U7), (x,3) # (x0,¥,)
TUFR (x0,¥0) N2 HERARIVP)RIARXS T-4E(V*, U*) BIAESZBCAE.
EHES5 B jo MNMRITTHERBEIY (x,5) £2 HARRIE R (VP) B THE v x U KR SCRCA.
MERR AR jo M ERITHIERCRILY (x,y) AR Z HERARIRE (VP) KA T4E Vv x U BFESCRC
filt, W—EH (%,y) € Tswrem U {x0,¥0}, 1

y‘j (f,y) € Tswrem U {xo,yo}, ﬁ&ﬁﬁ 5\ = 0, )\n+1 >0
('i'v _y) = (X(un _YOS‘) + (_ 3 —ﬁ),

(51(ET5\ - (52(—1)63)\n+1) == 51.
veViaeU,vu) £A0,(v,u) e (V,U), B +vat+u) =0, 50N, % @G+vat+a) =0,
(b)) # 0, NJHBEY £ 0, HIBEE v +v =0, A N intV £ @, T2 Vr € intV, BN v € VVH b £ 0,
A7 <0, HH+v =0, 7"0+v) =0, HILAH v >0, X5 e V' &, KA (0+v,a+u) # 0.
Bvi=v+veViu=a+ucU, TrH
(XOS\’ _YOX) = (j:v _.)A’) + (V*au*)’ (V*vu*) 75 07
e LA
XodA=x+v" =0% —s "+,
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Y A= —y+u =y, —s"+u,

TRMAE

Xox + (Sio — V*) = Q*XO

Yoj\ - (S+O —u”) =Yo

61 (ETX - 52(_1)53)\n+1) e 51

A>0,0,,12>0s0—v e -V s —uec-U,
F7 (DS-SWRCM) H A ATME X, Agr, (570 —v*), (s70 —w*) . A T € int V,v* € V', + € int U,u* € U",
B v <0, 7T < 0. B—HHXA (vi,u*) # 0, Fibr™v + 77u* < 0, \i A

T 0 =)+ 77 (st —u) = (7T O+ AT — (T ) > 7T 0 4 s

X5 (A0 N0 570, sT0) AR (DS-SWRCM) AR GEBALRIL R & ) 7 J&, IWIRIE T 58 jo AT
PIBRCR AT (%,y) &2 HAAXI @ (VP) BIAEXS T4E v x U 3ESZECAA. ==}

4 RMFHAZH

AR BEHE Ry RSO A8 FEL A2 8 PR 7 27 A2 R 2 S RCR BEAT VR, D9 T8, AN DA 25 SR SEEBint 18), $350>) A
B2 R TG bs, LLRAE sRETRI B BE 01 ok th fa b, RARqm NS il fednfEin TR 6.
*6 BBETHBIRE

Table6 Data of decision making unit

S Sl S2 S3 S4 S5 S6 S7 S8 S9 S10
WURRT ) fa% 48 48 48 48 56 60 50 48 48 60

WA E$EE. 56 45 45 40 60 36 108 40 54 108
BRFE ST 86 81 83 77 87 83 90 80 90 88
BERE ks 80 80 86 75 81 82 90 80 90 88

1) # 2 AR AR BC? AP R I R 3R 7.
KT HFEEBHEBCIRAFHEE

Table7 Efficiency value of decision making units in super efficiency BC2 model

24 SI S2 S3 S4 S5 S6 S7 S8 S9  S10
BRBCERAIGRE 1 1 1047 1 0857 1228 09 1.033 20 038
M 7 AT LA H: 2 2E S1,S2,54,S85,87,S10 1% 2] 4 DEA LA, HA 24 S1,52,84 %2R
59 DEA B 2. T4 S3, 86, 58, S9 2% >] 4 DEA H K. SAMEE AR Toikes H S EUX L o F 8 n A
N A S 4 I ROCR MG, THE 52 AE 5 S 0 K S HAR R I A 22 1.
2) MR R BC? MR 82 2 SRR I 5B A 2 T B4 B n R & 8.
RS BEEEBYEBCIEAPYERERSHEFWEEE

Table8 The efficiency values of each decision making unit and the difference between its projection

in super efficiency BC? model

FHE HMBC? FBACEE Az A xo Ayl A Y2
S1 1 0 2 4 10
S2 1 0 0 2 6
S3 1.047 —2.256 -2.115 3.188 0
S4 1 0 0 3 5
S5 0.857 8 8.6 1 7.857
S6 1.228 12 —8.2 0 1
S7 0.96 2 54 0 0
S8 1.033 —1.584 -1.32 0.016 0
S9 2.0 -2 —54 0 0
S10 0.8 12 54 2 2
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M 8 T LU i A4 T E A RE S HTC R e Te R SR B, A 24 F. e, B IO ZE (04 fiE
2 HZ R ITA AU IR AL Wn5E A S9 O DEAAT AL, Herb 5 — Rl A TR AR AR AT 2R T8 (BT S9 i)
AN T2, AN DN T 54,

3) 4n SR P8 B A W L, B0 B3R e IR 220 5 B 2 A, MBS 22 SRR K S 3
BRI ZE A R R 9.

R EEEEARBSIYRERSERSNEEE
Table9 The efficiency value of each decision making unit and the difference between its projection

in weight-restricted super efficiency BC? model

Eea ﬁl*ﬁﬂ;ﬁﬁﬁ A 1 A T2 A Y1 A Y2
S1 1 0 2 0 0
S2 1.2 0 -9 0 0
S3 1.2 0 -9 3 0
S4 1.35 0 —14 0 0
S5 0.9 2 6 0 0
S6 1.5 12 —18 0 0
S7 0.96 2 54 0 0
S8 1.35 0 —14 0 0
S9 2.0 -2 —54 0 0
S10 0.8 12 54 0 0

M9 W LA e RS KN B SR AR A — T M I, A 2 PR 1 AR BC? LR RCR (1 S
X% BC? BB — AHAE, 1X— 45 U0 B DS 1 e (BB EE 2 W) o RO R — & WA
#E S2, 83, 84, S5, S6, S8 4} AITEMAZE BC® BRI AL Z IR A% BC? BLAL R I A (E R B 38
AHHEE.

5 &HRIE

M1 _EIRTHE, 1258 DEA BURZE T e300 7o 1A RO BE S e R BB, (NS T4 2R e R 45t (115
B2 Fob, BRI RO T0 I B AE AR A, P52 A OBt 2 0. TR AR A A 7R A RCR B A BE TR 1A AL
BLIT, AR EA R TCHIEE SIS S AR T B S, IR AT DEA B0 AT DO G 2
Jege IR IR R, 1M LAY PAZE A RO TeA A LS. gkt 1A St ek DEA BERLAS L. [/, 25
JE B A B4 20 A ik A N B R R L A2 R [N I B D Tz, BB TR R BRI 2R G
HEACR DEA AR, PRI HS DR SR 1) i S Xt R AL B 5. TR AR T (Pswrom ) A SE I 3 O B S 2 L

E Pt
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