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nsieTeiuuudeunseudeya v3e DEA (Data Envelopment Analysis) wuudaidiu gnlddmiunis
Uszifiuuszaniamidaduinsuesmiionisanduls (DMUs) fifldusiuey (Precise Data) ag1elsfinunns
AnzinuudeunseuteyauvusafulianusalflumsssidulssAnsnmibsduivsvaanhenandidenlsl
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AAuIASe (Fuzzy Data) TngUsvasiveosmiddeiidumsthiaueIsnsusaiuvssansnmidaduimsuuuvany
TogUszasd dmTudeyaluuyie 138 MOIDEA (Multi-Objective Interval Data Envelopment Analysis) uag73s
dusyavdailnddnduning v3e RCC (Relative Closeness Coefficient) dwidunsUssifiukas Sndusdumie
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Abstract

The traditional Data Envelopment Analysis (DEA) model can assess the relative efficiency of
decision-making units (DMUs) with precise data. However, it cannot be applied to evaluate the efficiency
of production units with imprecise data. Imprecise data can take various forms, such as interval data or
fuzzy data. This research aims to introduce a ranking method for DMUs with interval data using a Multi-
Objective IDEA Model (MOIDEA model) and the Relative Closeness Coefficient method (RCC). In the first
step, the MOIDEA model is used to assess interval efficiency. Subsequently, the interval efficiency scores
were transformed into precise efficiency scores using the Relative Closeness Coefficient (RCC) method.
Testing the proposed method against problem in the literature reveals that it achieves a high Spearman
rank correlation (r > 0.999) when compared to a method in the literature. Therefore, the proposed
method is reliable and can serve as one approach for assessing and ranking DMUs that possess interval
data.
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DEA (Data Envelopment Analysis) 14 W3S9
Uszaninmuaglasunnufiouasdmsuinunld
Tun15Usziulsz@ns AnueIniiundn %39
DMUs (Decision Making Units) fiflnanedlade W
Yadwiudn (Inputs) waztadenandn (Outputs)
ImaLLéazﬂﬂ%’aﬁﬁﬂiagaLﬁuﬁaLasuﬁsi'fmﬁ]u (Crisp
Value) [1-3] eg1alsfimumindeyaiunuuyis
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Wang et al. [6] lauiauaisnisimsigiuuu
f0UNTOUTOYAWUUYI nT07T IDEA (Interval
Data Envelopment Analysis) @115un1suseiiiu
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TASIEYLUUA aUNTOUY By Al UUY 19VANY
TrgUseasd w38 MOIDEA (Multi-Objective IDEA
model) @1UTUANUIUNIAVTAUTZENT AINLTS
NS LUUYI9n oU 91N uTYILEuel s
Fulszdns aulnddadunms (Relative
Closeness Coefficient: RCC) Iy Wichapa et al.
[7, 8] e?fﬁﬁﬁlﬁgﬂﬁ’mmmmﬂLLmﬁmaa TOPSIS
(Technique for Order Preference by Similarity
to Ideal Solution) 989 Hwang and Yoon [9] R

a a
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a d‘

T TUN 15T AT UA UNUIUNANNT ATALLUY
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35115 RCC dMSUINDUAIUNUIENARNTNTIAN AL UL
UszAnSnndedusinsiuuyaala

2. NMSNUNIUITTEUNTITH
FALUUNNALIAANEATUDINITILATIER LU
fouNsoUYeYa 30 DEA (Data Envelopment
Analysis) gniiausnsausniag Charnes, Cooper
and Roberts [10] F4ALUUNNALAAERSYDIN
a ! & o a e v Y]
138771 CCR Feduuunsndinaansillasonsu
! Aaa aa a a Y]
Tnduifaduszdnsanlunisiaazuuy
Usgdns n1mT sdunWns (Relative Efficiency
Score) Ingfruuilusfnnuinfawuu CCR lagn
sy naldivauidenainvaleannn wu
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AUTAINTTUAIGAT AIULATYFAIEAT AU
Aaundeu wazdudu q [11-13]

M3InUsEENSAWTFURANSAEAILUY CCR
dveffAea1u15nTnUsed@ns A esduninsves
wenAnsIvILLN Tnefiusasntindnusas
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1M351U (Normalized Data) ABUNITAIUIN LAY
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DRULUIANYDIIS IDEA slatidl [6, 16] UTus
LUUNNAEAFAIARS MOIDEA @nsunisuseLiiu
NUIYHA AN TV 0 AUUUY I L 8ATUIUNIAY
USEANTNITITUNNSUUUYI [Ere, E% ] A67
WUUNARIRAIERST (1)
Max =E' +E!
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m
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u | u | ;
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NAKA® r MIUAIAU LASNINUALA Ey way El
Wuapguuulsednsnndsduinsveavouun
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YDULIAUUTDINUILNEGH DMU AINEIRU

3.2 uwlasAAzuuUUSEANS AMWIBIFUNNS UL
Yradudnavdaaulasldis RCC
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agiandunuudae nmsdmiSesanuanudnfey
Ya9IuNaRTIT T ud paWRuILUIAATUANS
wUasAIUUeae (Interval Value) indusaaad
Farau (Crisp Value) Tnelusuised avende
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YBULUIAUUAINEITU Talduna1nn1sAIuiash
WUy MOIDEA Tushuuuadinaansii (1)
MntusunmszsrinAauARiay
(D) UagATEEEINRINARANARLTIUIN (D) A3
auns7l () wagaunsi (5) mudisu
D -(E -E)+(E -E"),k=12..n @)
D -(E'-E)+(E'—E ) ,k=12.n (5)

91n@UN157 () wazaun1si (5) @1u1sa
AwanmeduUszans anulnddaduins wie
RCC (Relative Closeness Coefficient) L& ¢ 4
auns (6)

rRee, -(D, )/(D, +D, ), k=12..n 6)

g mulendnladan RCC ganinagnunei
PUIYNAR T UL DUAUNANI

4. NaN133Y
Bsiviauedmunsinsusumienani
fdayanuurasiutlym IDEA lusuidedasgn
naaauiulayni Primary School @ sWauely
U89 Wang et al. [16] nnualilsausou
Hunuaewdn (OMUs) a1nduimuaaidade
W14 X1, X0 X5, Xa W8 x5 VNBFR UGN
(Number of Staff) Huilsaeu (School Building
Area) d1umiisda (Copies of Books) ALY UA1
%03 (Fixed Asset) W 2810w Million RMB
UUsENIUelsus e (School Budget) uway
Yadenands y; nuedegdruiutiniseu (Number
of Students) BswaziBunvesdoyatiadorii
Jaduwandn uagmirendn dmiuldiduteyad
Aeadadunsiunnuszdnianuuugiuazdn
Surunthendn sawandlunisnsd 1
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a319fi 1 ey Primary School

DMUs | X; Xz X3 X4 Xs Y:

1 [47,53] 3964 8947 3.54 9.26 [313,360]
2 [39,40] 965 4247 2.04 3.41 [102,110]
3 [65,70] 2222 8543 223 12.07 [263,300]
4 [43,54] 2316 7560 242 57 [261,274]
5 [47,49] 3362 11,035 1.23 59 [292,312]
6 [49,59] 3273 6120 561 8.53 [261,289]
7 [30,36] 1534 7439 2.55 573 [256,270]
8 [45,57] 1130 4043 225 10.07 [73,81]

9 [38,45] 2278 7306 151 7.6 [293,311]
10 [104,124] 7321 25,218 16.91 1573 [1129,1195]
11 [92,110] 6218 11,552 10.86 13.95 [410,455]
12 [38,40] 1878 4155 3.89 6.43 [191,202]
13 [42,46] 2649 6986 1.41 6.22 [242,263]
14 [39,50] 2402 8623 2.18 7.25 [264,341]
15 [55,57] 2359 7200 5.06 8.57 [221,264]
16 [30,39] 1328 6260 1.87 5.68 [179,227]
17 [132,137] 11,922 53,840 8.28 20.07 [2672,3122]
18 [59,62] 3552 11,674 6.76 82 [417,505]
19 [17,19] 1666 3926 2.98 2.83 [125,147]
20 [173,180] 23,200 40,000 23.09 25.18 [3066,3122]
21 [73,74] 3271 21,484 2.34 10.9 [360,386]
22 [59,72] 4301 10,300 2.26 10.14 [290,363]
23 [99,112] 21,175 47,060 7.34 14.35 [1995,2317]
24 [35,41] 1410 13,803 1.65 537 [212,230]
25 [65,105] 30,705 22,000 38.3 15.99 [1252,1276]

4.1 NAN1IIATUIUAIASUUNYTSENT AW LTS
FUNNSIINAUUNNIAAINATENS MOIDEA
INFHILUUNAAAIERS MOIDEA AILan
Tudruvunmepginanans (1) a@u1sadiudeu
lanlaglveanauls Lingo équLaqugUﬁ 2

MODEL:

SETS:

DMU/1..25/: ;

FACTOR/1..6/:;

DXF ( DMU, FACTOR) :
DMUK/1..25/:ACE_L,ACE U,CCR L,CCR U, SCORE, I
DEACCRL, IDEACCRU;

IK (DMU, DMUK) : INPUT L, INPUT U, OUTPUT L, OUTPU
T U,CE L,CE U;

KJ( DMUK, FACTOR): XL,XU,WL,WU ;

ENDSETS

DATA:
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NINPUTS, XL, XU =
@QOLE ('C:\Users\naron\OneDrive\Paper EN
journal\Paperl\PrimarySchoolsGameMO.x1lsx"', "
NINPUTS', 'XL', 'XU'");
ENDDATA
MAX = @SUM( DMUK (K): SCORE (K)) ;

@FOR ( DMUK ( K) :@FOR( DMU (
I):SCORE( K) =CCR L( K) !+ EM(K); + CCR U(
K) ));

@FOR ( DMUK ( K) :@FOR( DMU (
I):CCR L( K) = @SUM( FACTOR(J) |J #GT#
NINPUTS:XL (K, J)* WL(K, J))));

@FOR( DMUK ( K) : @FOR ( DMU (
I):CCR U( K) = @SUM( FACTOR(J) |J #GT#
NINPUTS:XU (K, J)* WU(K, J))));

@FOR( DMU(I) :@FOR (
DMU (K) : @SUM( FACTOR (J) | J #GT# NINPUTS:
XU(I, J) * WL(K, J))<=

@SUM( FACTOR(J) | J #LE#
NINPUTS: XL(I, J) * WL(K, J))));

@FOR( DMU (I) :@FOR (
DMU (K) : @SUM( FACTOR (J) | J #GT# NINPUTS:
XU(I, J) * WU(K, J))<=

@SUM( FACTOR(J) | J #LE#
NINPUTS: XL(I, J) * WU(K, J))));

@FOR ( DMUK (K) : @QFOR (
DMU (I) :@SUM( FACTOR(J) | J #LE#
NINPUTS:XU (K, J)* WL(K, J)) = 1));

@FOR ( DMUK (K) : @QFOR (
DMU (I) :@SUM( FACTOR(J) | J #LE#
NINPUTS:XL (K, J)* WU(K, J)) = 1));

@FOR ( DMUK ( K) :@FOR (
FACTOR (J) | J #GT# NINPUTS: WL (K, J)<=WU (K,
J))) s

@FOR( DMUK ( K) :@FOR (
FACTOR (J) | J #LE# NINPUTS: WL (K, J)<=WU(K,
J))) s

@FOR( DXF( I, J):
WL(I,J)>=0);

@FOR( DXF( I, J):
WU (I,J)>=0);

@FOR( DXF( I, J):
WU (I, J)>=WL(I,J));

@FOR ( DMUK ( K) :@FOR ( DMU (
I):CCR L( K) <=CCR U( K)));

@FOR( DMUK ( K) : @FOR ( DMU (
I):CCR U( K) <= 1));
END

glh’?i 2 1AnU99 Lingo @ususluu MOIDEA

Mndutudrdoyasinaised 14 luldn
Lingo ﬁLﬂauﬁuﬁ@LLamlugﬂﬁ 2 U
UszinanaiiiomansuuuUssansnndsduing
WUUYIIUDIARERUILNER TAUIIDaLIDUANANNT
Auand faanslunised 2
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o 1 % =Y Q‘ a
4.2 nan15AIuINA1IguUsEANS A2uTlndTa
HUNNSUUUVIIVDILARLNUILNAR

% I3

NNALRAYAIALLUUUTEENT AT ITUANS
wuutassanansluansedt 2 anduldaunisd 2)
LazauNTi (3) Mmuna1gauARTIau(E") uas
A1gALARTIUINER) INEuAINATEIENIST
¥99NA1ANARLEIAY (D)) waTSEITNSAN1g
NnegauARdsun (o) Ineldaunisit (4) way
aun157 (5) suddu garefuumduUseans
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19 [0.4592,05400] | 0.4094 | 10009 | 02903 | 21
20 [0.9821,1.0000] | 1.3923 | 00179 | 09873 1
2 [04203,04506] | 02812 | 11291 | 0.1994 | 23
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DMUs Distance [35%84 Wang] Rank RCCy ("‘fs'ﬁﬁﬂmua) Rank
1 0.3445 18 0.3499 18
2 0.5383 24 0.1889 24
3 0.3348 17 0.3587 17
q 0.3097 16 0.3817 16
5 0.2000 9 0.5053 9
6 0.2671 12 0.4256 13
7 0.1926 8 0.5103 8
8 0.7852 25 0.0229 25
9 0.1612 6 0.5509 6
10 0.1030 5 0.6385 5
11 0.4191 22 0.2831 22
12 0.1783 7 0.5280 7
13 0.2610 11 0.4324 11
14 0.3031 15 0.3950 15
15 0.3683 19 0.3290 19
16 0.2880 14 0.4097 14
17 0.0135 3 0.8978 3
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20 0.0000 1 0.9873 1
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22 0.3839 20 0.3176 20
” 0.0125 2 0.9015 2
24 0.2681 13 0.4307 12
25 0.1009 4 0.7236 4
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