BERUSERISLA (IDEA Team)

IDEA 1Ci53FA#
Handbook for IDEA Codes

#%: Dr. Yang (Email: more026@hotmail.com)

PS: {XHTEARWT, WHE! HHEEEN, FELR Dr. Yang!
IDEA Team B, 1EViH https://idea-team.github.io!



https://idea-team.github.io/

BRE Yk 7 40 (IDEA Team) IDEA Codes F-ii

AR Ui B
oG, RO IRAT IDEA Codes %R, LA AT HFRAT IDEA Codes 58 U A5 5 34 . 7E4E A IDEA
Codes I}, 1H#~F£)E: BT IDEA Codes RIELE CHFBIESCHRID, B NEEME M, B EATH
EEM%. AR R, 55 Dr. Yang B & . IDEA Codes ffd R T
BB 1. W = IR ToDesk CEPIBESR:) FE6E ToDesk, #7C ToDesk K5, i HATVEM

c G R — i B Cior @ @ A VTS =4 - x
off ToDesk 4 AEFE - fuMEnrE. =aE D AR DER. BN GAN- ERGO. RERES XTRO- 88 Dr. Yang
al s
® PAmD BERE reE @
(=] o (2] mcosss E] Androidli B (oSt Linsxdl [E @ e - 8 - ® &
@ s e e ]
. DEEE L e
ToDesk WindowsE i o =. i @zl .
N : T——— 2 [ mem/rRR _
= o © mREH et
e o (& BmEs O BEmREEERERnEEER)
R - iy 2 =D ek e
- :  ¥iss 138 . .
. ‘ gl M (Y'n‘%f R AL 0.0y
o ek =
FtWindows xpt o =1 ToDesk

B 2. Bt ToDesk i IDEA k%525, TS, AR Dr.Yang.
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B Y, SRS .
. or IDEA Cod
> ThisPC » Files (E) » IDEAWorkPlace s> ThisPC » Files(E) » IDEAWorkPlace > Case CBRB
Name Date modified Type ' Name - Date modified Type Size

Case BetaFusion File folder [ case-1.idea-datainfo IDEA-DATAINFO File 1KB
Case CBRE Fle foldzr [] case-1.idea-tradata IDEA-TRADATA File 7KB
Case_Data2Beta File folder ) - )

[7] case-1.ides-tstdata IDEA-TSTDATA File 2KB
Case DEA File folder
Case DEAInterval File folder D case-2.idea-datainfo IDEA-DATAINFQ File TKB
Ca;e_DEA\nvar;e File folder D case-2.idea-tradata IDEA-TRADATA File 4KB
Case DEAURdesitable File folder [7] case-2.idea-tstdata IDEA-TSTDATA File 1KB
Case FWSMOTE File folder D case-2.idea-tstout IDEA-TSTOUT File 2KB
Case_|BetaFusion File folder (] Main_CBRB.m M File 5KB
Case_NBS File folder ‘\' -\-)

Case_NoparametricTest

File folder 2ANEEST {4 CBRBIEEIRIBECE SF

Case_Weighting File folder

B 4. A5 MATLAB, it MATLAB T RS TG B S, b iic B SO A s Soph 7 B — ek

< MATLAB R2D1SD [ EAIDEAWorkPloce\Case_CBRB\Main_CBRE.m - 0o X
HOME

EDITOR PUBLISH VIEW ae BEeea®

H e [ Find Files insert 5 f Fi] ~ 5
R¥gd [ ad Run and
RU

@ or 3 g Find Fites

New  New New Open |[jcompare Import 53 gy Open Sare

&

[l compare ¥ [ GoTow Comment % % %I

Breckpoints

Seript LiveSeript ¥ Data Works . ~  Spint v G Find Indent =)

GlE FILE NAVIGATE EDIT BREAKPOINTS =1
<G EE » E: » IDEAWorkPlace » Case CBRB 1 kunction Main CBRB() @?iﬁaéziﬁt |
Cu"ﬁnt;z:i 2 % Homepage: https://idea—team. github. io

|7 case-1.ides-datainfo 3 % Author : Dr. Long-Hao Yang

D:z:::::z::: 4 % E-mail : more026@hotmail. com

E:z:;::j;‘:;g“ 5 % Version : V20240910

| case-2idea-tstdata 6 % Ref. [1] : Yang LH, et al., Highly explainable cumulative belief rule-based system

e 7 % Ref. [2] : Yang LH, et al., A Micro-Extended Belief Rule-Based System for Big Data
8
9 %% Pls define your settings in this section ——

ISR R E S 10 % ®k Pls give the name of datasets e =)

11 - userSetting. dataSetNames = { case-1", ’'case-2'};
12 % ==> e.g. {'case-1'} for only one dataset, { case-1', ’'case-2'} for multiple datase
13 % ==> Pls provide ’.idea-tradata’ ’.idea-tstdata’ ’.idea-datainfo’ for each dataset
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Bl v A
IDEA Codes H &SI (1) 888 SOk 22 “lidea-tradata’ “.idea-tstdata’ ‘.idea-datainfo’, fERIXEHHEM LN
iris, WX =SB
1) iris.idea-datainfo: fFfEUEEIFEAGE, A B, JEIERA, DL E R,
P, B iR — AN EMEE, SrhaluA g, SMMIER T

FoMBHERCANE, SED, WaEziE, tRicAARERE “@attribute”;

HAppg A ani 1

B EIREJEMEAATR, AT,

& =AM B IS AR R,

IET, W& AE,

W4 & 742, WM “SapalLength”;

i) 3¢ “nominal” (4@ M BB R SR AR R

PO EIREERAR, Wik

I3,

WAz &7 e, ERRIELATN “%”;

E L BT IS 24 25 Tab 42
2. BMIEZANZA . &5 8 Tab 47377

T 3: RIS — AN E

KA,

HHERAEE IS “numeric” 4@ M1 HE AR HE 7Y

] H SR S 7 R AR AR e el A B S, R “numeric” R BIEK

PEAE I A K E 4. “nominal ” 3R IS A2 7> R
@attribute| |Sepallength| |numeric| | % minValue = 4.300000 maxValue = 7.980800
@attribute] |SepalWidth numeric| | % minValue = 2.0080080 maxValue = 4.4880088
@attribute| |Petallength| |numeric| | % minValue = 1.808000 maxValue = 6.9808800
@attribute| |Petallidth numeric| | % minValue = @.100008 maxValue = 2.500000
@attribute] |Class nominal| | % 3 labels: Iris-setosa Iris-versicolor Iris-virginica

1 “.idea-datainfo” SCAF2RAY (HIRE B
2) iris.idea-tstdata: ARSI RR T A ELE, B 2 pos, K& —rRon—HE80E, 55k
AR—AEM, 5 “.idea-datainfo” HHIEPEARXI N, AFdn:  “.idea-tstdata” FH—FIFRIREMELS “.idea-datainfo”
AT IR JE AR R
E 1 FATATEERNE, ERERLAUN “%”;
T 2: AR R LLE . 85 E Tab 40T,

4.6 3.4 1.4 8.3 Iris-setosa
5.4 3.7 1.5 8.2 Iris-setosa
5.7 3.8 1.7 8.3 Iris-setosa
5.1 3.8 1.5 8.3 Iris-setosa
4.9 3.1 1.5 8.1 Iris-setosa

K 2 “.idea-tstdata” SCIFETY AR
N EBARER TG EIE, 5 “idea-tstdata” FIEHERS X —2L.
2 CBRB #ij5, w154k & 7 42 flr s () SE 36 25 3

3) iris.idea-tradata:

% 5 Thelnternet > 172.17.192.77 v
Mame Size Type Date mctlifir:gr Date created Date accessed
|| iris.idea-datainfo 1KE  IDEA-DATAINFO File 19:45
|| iris.idea-tradata 4KB IDEA-TRADATA File 5
ris.idea-tstdata 1KE IDEA-TOTDATAFile
Nj iris.idea-avgpara TKE IDEA-AVGPARA File
| | iris.idea-optiter 1KE IDEA-OPTITER File
| | iris.idea-optpara 1KE IDEA-OPTPARA File
| | iris.idea-outcome 2KB IDEA-OUTCOME File
| | iris.idea-ruleset 3KE IDEA-RULESET File
| | iris.idea-setting 1KE IDEA-SETTING File
| | iris.idea-traout 5KE |IDEA-TRAOCUTFile
| | iris.idea-tstout 2KB IDEA-TSTOUT File
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1) iris.idea-avgpara: FEAZEHFAME, HA-FMETE “numeric” J@IERIRHE B2 1977 KRB AT
PERRYERE Y E Y 1.0, K8 TR — N REEEE, ST aENUAMIE Cyr g, SRR EIET s
TERANUMNMIED, HAMLERUII T

F— M B RJBEMEA, Waé s, “@antecedentAttribute” FoRATHEEME, “ @consequentAttribte” FoR 45
g

Az ERJRUEAE, HhaRIEEAFE R E, WEe FiE,

FEAGERMHENEE, WEez4E: HEMENEIEEDA “nominal 7 B CJ& M 1) HkE 84 0
“ idea-datainfo™), RUAMEAERESETZE M 3Lkt B (1 2 755 R 0

Iz BN AR NSO, WAREFAE: MBI EARE KA “nominal” B, RAMESE T i@t d St
HH IR PR 75

@antecedentAttribute | |1.888000
@antecedentAttribute | | 1.888000
@antecedentAttribute | | 1.088000
@antecedentAttribute | | 1.0008000
@consequentAttribute

4.300008 5.200000 6.100000 7.000000 7.900000
2.000000 2.600000 3.200000 3.800000 4.400000
1.000800 2.4756800 3.950080 5.425800 6.900080
8.106600 ©.700000 1.300000 1.900800 2.500080
Iris-setosa Iris-versicolor Iris-virginica

IU.ILJ'ILJ'IU'IU'I

2) iris.idea-optpara: FEAZHMRMME, HPRNERESHF I FEHREBNEASHIE, crls
“.idea-avgpara” —%{.

3) iris.idea-optiter: ZE2: S L fitness {H, 25 1 HIRIREEJLUGEAR; 28 2 B1IFROR fitness {H;

4) iris.idea-ruleset: LA W HINME S, B HIMABE RSN E M LB E A

5) iris.idea-setting: X 1R AL AT A IR A S H E

6) iris.idea-outcome: X SZHG 45 FAIMEIR, b FailDataNum 2R A BOE AR FT U B PE %0 RuleActiRation
T U] P mh RO O PR G

7Diris.idea-traout: YIIZREHEAE 4 HH 245 3, 58 1 FIFR R EAR B SEBRE CA R 20 2 n)EE , 2 %7 iris.idea-avgpara
8 iris.idea-optpara SCAF A JLANERID: 5 2 FIFRREEE I TTNME s 55 3 2 3+N FIFRIR ISR HERE FTAS ) BLAS
i (N FoRg RIB I SR ECRD: 55— 5 R B AE TN T2 B0 i 0 R P
8) iris.idea-tstout: MAKHE AR HH 455, [ iris.idea-traout.
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A SRR

WIS DA T S A B I LR, (B RISk P R A — € (3 5. DI, IDEA Codes AR

RN SCER A AR, TR T PR R AR IO . AR X $ 3B I AHFo Bl B XA ST £ IDEA Team B B F &

1. 2006-BRB-Yang: Fri&#iEMEAIACE S ) Case_2006_BRB 343

[1] YangJ.B. Liul.,Wang J., Sii H.S., Wang H.W., Belief rule-base inference methodology using the evidential reasoning
approach - RIMER[J]. IEEE Transactions on Systems, Man, and Cybernetics - Part A: Systems and Humans, 2006,
36(2): 266-285.

[2] Wang Y.M,, Yang L.H., Fu Y.G., Chang L.L., Chin K.S., Dynamic rule adjustment approach for optimizing belief
rule-base expert system[J]. Knowledge-Based Systems, 2016, 96: 40-60. (& & & 3 3 % W i%k L#K)

E: PTERIE LA “lidea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’ ;

7E£: % userSetting.baseParaType = 'UsingIniBasePara’, £ % ‘.idea-inipara’;

7E: & userSetting.baseParaType = 'UsingOptBasePara’, i£% ‘.idea-optpara’;

7E: LA+ ‘lidea-avgpara’ ‘.idea-inipara’ f= ‘.idea-optpara’ 5 EBRB 4= CBRB # A& A& TRF, HRKEAH —4IE
FEME, HPH—FIARMNRE, MEF|AEHEFANGLERENEER S,

2. 2013-EBRB-Liu: FriR¥iEMAAIACE S W, Case 2013 _EBRB (4%

[1] Liu J., Martmez L., Calzada A., Wang H., A novel belief rule base representation, generation and its inference
methodology[J]. Knowledge-Based Systems, 2013,-53:129-141.

[2] Yang L.H., Liu J., Wang Y.M., Marthez L., New activation weight calculation and parameter optimization for
extended belief rule-based system based on sensitivity analysis[J]. Knowledge and Information Systems, 2019, 60(2):
837-878. (B &K % 3] 3 A Wik LK)

[3] Yang L.H., LiuJ., Ye F.F., Wang Y.M., Nugent C., Wang H., Martfez L., Highly explainable cumulative belief rule-
based system with effective rule-base modeling and inference scheme[J]. Knowledge-Based Systems, 2022, 240:
107805. (B2 9 A by Aa il B & A g LaK)

E: PTEHAEA ‘lidea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’ ;

7E£: % userSetting.baseParaType = 'UsingIniBasePara’, L% ‘.idea-inipara’;

7£: & userSetting.baseParaType = 'UsingOptBasePara’, i£% ‘.idea-optpara’;

3. 2016-MaSF-EBRB-Yang: FiREEMERAE S R Case_2016_MaSF_EBRB X f43%

[1] Yang L.H., Wang Y.M., Su Q., Fu Y.G., Chin K.S., Multi-attribute search framework for optimizing extended belief
rule-based systems[J]. Information Sciences, 2016, 370-371: 159-183.

[2] Yang L.H., Liul., Ye F.F.,, Wang Y.M., Nugent C., Wang H., Mart ez L., Highly explainable cumulative belief rule-
based system with effective rule-base modeling and inference scheme[J]. Knowledge-Based Systems, 2022, 240:
107805. (FLU) A E & A B AZ 5 69 AR AP B & & 3% L aK)

E: PTE &AL ‘lidea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’ ;

“E: % userSetting.baseParaType = 'UsingIniBasePara’, £ % ‘.idea-inipara’;

7£: % userSetting.baseParaType = 'UsingOptBasePara’, L% ‘.idea-optpara’;
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4. 2017-DEA-EBRB-Yang: FriR#EMHEREES I Case_2017_DEA_EBRB (ff3£

[1] Yang L.H., Wang Y.M,, Lan Y.X., Chen L., Fu Y.G., A data envelopment analysis (DEA)-based method for rule
reduction in extended belief-rule-based systems[J]. Knowledge-Based Systems, 2017, 123: 174-187.

[2] Yang L.H., LiuJ. Ye F.F., Wang Y.M., Nugent C., Wang H., Marthez L., Highly explainable cumulative belief rule-
based system with effective rule-base modeling and inference scheme[J]. Knowledge-Based Systems, 2022, 240:
107805. (BN A E # A B A2 575 94000 B & 5 1% LK)

E: PTE KIS ‘lidea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’ ;

7E£: % userSetting.baseParaType = 'UsingIniBasePara’, £ % ‘.idea-inipara’;

7E: & userSetting.baseParaType = 'UsingOptBasePara’, i£% ‘.idea-optpara’;

5. 2018-CABRA-EBRB-Yang: Frf#iEfEAACE 2 W, Case_2018_CABRA_EBRB (3%

[1] Yang L.H., Wang Y.M., Fu Y.G., A consistency analysis-based rule activation method for extended belief-rule-based
systems[J]. Information Sciences, 2018, 445-446: 50-65.

[2] Yang L.H., LiuJ., Ye F.F., Wang Y.M., Nugent C., Wang H., Marthez L., Highly explainable cumulative belief rule-
based system with effective rule-base modeling and inference scheme[J]. Knowledge-Based Systems, 2022, 240:
107805. (BN R E H A B A2 575 G940 0k B F 5 1% LK)

E: PTE RIS ‘lidea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’ ;

7E: % userSetting.baseParaType = 'UsinglIniBasePara’, L%  “.idea-inipara’ ;

7E: & userSetting.baseParaType = 'UsingOptBasePara’, £ % “.idea-optpara’ ;

6. 2018-JOPS-BRB-Yang: FrR#dEMHAACE S N, Case_2018_JOPS_BRB (f4:3%

[1] Yang L.H., Wang Y.M., Liu J., Martmez L., A joint optimization method on parameter and structure for belief-rule-
based systems[J]. Knowledge-Based Systems, 2018, 142: 220-240.

E: PTE KB/ ‘lidea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’ ;

7. 2019-KAIS-EBRB-Yang: B HiEMEIIACE S U Case_2019_KAIS_EBRB (3%

[1] Yang L.H., Liu J., Wang Y.M., Marthez L., New activation weight calculation and parameter optimization for
extended belief rule-based system based on sensitivity analysis[J]. Knowledge and Information Systems, 2019, 60(2):
837-878.

[2] Yang L.H., LiuJ., Ye F.F., Wang Y.M., Nugent C., Wang H., Martfez L., Highly explainable cumulative belief rule-
based system with effective rule-base modeling and inference scheme[J]. Knowledge-Based Systems, 2022, 240:
107805. (B A E A= B 42 5~ 69 AR bk B & 5 3% LK)

E: PTE KB/ ‘lidea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo” ;

7£: % userSetting.baseParaType = 'UsingIniBasePara’, &% ‘.idea-inipara’;

7E: Z& userSetting.baseParaType = 'UsingOptBasePara’, &% ‘.idea-optpara’;
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8. 2020-DCFS-Wang: FriR¥iEMERIACE S . Case_2020_DCFS ({43

[1] Wang L.X., Fast Training Algorithms for Deep Convolutional Fuzzy Systems with Application to Stock Index
Prediction[J]. IEEE Transactions on Fuzzy Systems, 2020, 28(7): 1301-1314.

E: PTE XKL ‘lidea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’ ;

9. 2020-Ensemble-BRB-Yang: Fria#iEfIRERIALE S . Case_2020_Ensemble_BRB 343

[1] Yang L.H., Ye F.F., Wang Y.M., Ensemble belief rule base modeling with diverse attribute selection and cautious
conjunctive rule for classification problems[J]. Expert Systems with Applications, 2020, 146: 113161.

E: OPTE &AL ‘lidea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’ ;

E: GBRBETR P ATEFARNPTEETE, H—AHEIHRE—ANERTE, REKITA B AT EL
BRB # 47 % A&

Er IR AE AT 4 £ E A, IDEA Codes 4248 6942 AL ¥ f) T 1= )2 9] 4%

10. 2020-Ensemble-EBRB-Yang: Fr&R#iEMEAELE S W, Case_2020_Ensemble_EBRB 3Cf4:3%

[1] Yang L.H., Wang S., Ye F.F., Liu J., Wang Y.M., Hu H., Environmental investment prediction using extended belief
rule-based system and evidential reasoning rule[J]. Journal of Cleaner Production, 2021, 289: 125661.

[2] Yang L.H., LiuJ., Ye F.F., Wang Y.M., Nugent C., Wang H., Marthez L., Highly explainable cumulative belief rule-
based system with effective rule-base modeling-and-inference scheme[J]. Knowledge-Based Systems, 2022, 240:
107805. (FLI A E fj A B 12 570 69 AR AP B & 5 3% L #K)

E: PTE I/ ‘lidea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’ ;

7E: & userSetting.baseParaType = 'UsingIniBasePara’, &% ‘.idea-inipara’;

7E: & userSetting.baseParaType = 'UsingOptBasePara’, &% ‘.idea-optpara’;

E: BRATA P ATFAREITENETE, F—HFBEIHRE—NENTE, REFKITA LI AT EL
EBRB #47 % % ;

11. 2021-FRBS-SC-Yang: PR fEAIECE S ). Case_2021_FRBS-SC (%

[1] Yang L.H., Ye F.F.,, Liu J., Wang Y.M., Hu H., An improved fuzzy rule-based system using evidential reasoning and
subtractive clustering for environmental investment prediction[J]. Fuzzy Sets and Systems, 2021, 421: 44-61.

E: PTE /LA ‘lidea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’ ;

E: ZBRAER P AATERES R

12. 2021-MicroEBRB-Yang: Fri&#{EMEAIECE S W Case_2021_MicroEBRB JXfF3%

[1] Yang L.H., Liu J.,, Wang Y.M., Martmez L., A Micro-Extended Belief Rule-Based System for Big Data Multiclass
Classification Problems[J]. IEEE Transactions on Systems, Man, and Cybernetics: Systems, 2021, 51(1): 420-440.

[2] Yang L.H., LiuJ., Ye F.F., Wang Y.M., Nugent C., Wang H., Martmez L., Highly explainable cumulative belief rule-

based system with effective rule-base modeling and inference scheme[J]. Knowledge-Based Systems, 2022, 240:
107805. (AL A E & A= B 12 5~ 69 AR bk B & 4 3% LK)
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s PTERAEIAM ‘lidea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’ ;
: % userSetting.baseParaType = 'UsingIniBasePara’, L% ‘.idea-inipara’;

: % userSetting.baseParaType = 'UsingOptBasePara’, L% ‘.idea-optpara’;

13.

[1]

2022-CBRB-Yang: FriRi#EfEAIECE S . Case_2022_CBRB X f#¥%
Yang L.H., Liu J,, Ye F.F., Wang Y.M., Nugent C., Wang H., Martmez L., Highly explainable cumulative belief rule-
based system with effective rule-base modeling and inference scheme[J]. Knowledge-Based Systems, 2022, 240:

107805.

s PTE HAEI A+ ‘idea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’ ;

: % userSetting.baseParaType = 'UsinglniBasePara’, &% ‘.idea-inipara’;
: % userSetting.baseParaType = 'UsingOptBasePara’, =% ‘.idea-optpara’;
: HARAN T LARL E EBRB 4= MicroEBRB #£A! ;

2022-FW-SMOTE-Maldonado: FriR¥uE M AEL B2 W Case_2022_FW_SMOTE (3%
Maldonado S., Vairetti C., Fernandez A., Herrera F., FW-SMOTE: A feature-weighted oversampling approach for
imbalanced classification[J]. Pattern Recognition, 2022, 124: 108511.

: PTE I ‘idea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’;
: RER T4 RIEMNEHIEE, TAERNGE RN =5 RHEHIEE, KOG AEHRE,

15.

[1]

2023-AP-EBRB-Fu: FiR#EMREELES N Case_2023 AP_EBRB 3%
Fu C., Hou B.B., Xue M., Chang L.L., Liu W.Y., Extended Belief Rule-Based System with Accurate Rule Weights
and Efficient Rule Activation for Diagnosis of Thyroid Nodules[J]. IEEE Transactions on Systems, Man, and

Cybernetics: Systems, 2023, 53(1): 251-263.

c PTE FAE M ‘lidea-tradata’ ‘.idea-tstdata’ ¢.idea-datainfo’ ;
: RER T RAHEE, Rt LR,

16.

[1]

[2]

2023-Bilevel-EBRB-Yang: FrR#EMERIELE 2 ), Case_2023_Bilevel EBRB 3(f4¥#

Yang L.H., Ye F.F., Wang Y.M., Lan Y.X,, Li C., Extended belief rule-based system using bi-level joint optimization
for environmental investment forecasting[J]. Applied Soft Computing, 2023, 140: 110275.

Yang L.H., Liu J., Ye F.F.,, Wang Y.M., Nugent C., Wang H., Martmez L., Highly explainable cumulative belief rule-
based system with effective rule-base modeling and inference scheme[J]. Knowledge-Based Systems, 2022, 240:
107805. (FLU) A F & A B 15 5 69 AR b B & & Wiz L aK)

s PTE#AEILAM ‘lidea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’ ;
: % userSetting.baseParaType = 'UsingIniBasePara’, L% ‘.idea-inipara’;

: % userSetting.baseParaType = 'UsingOptBasePara’, L% ‘.idea-optpara’;
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17. 2023-MTS-BRB-Yang: FrR#EMEAEES N Case_2023_MTS_BRB 3 {#3¥k

[1] Yang L.H., Ye F.F., Liu J., Wang Y.M., Belief rule-base expert system with multilayer tree structure for complex
problems modeling[J]. Expert Systems with Applications, 2023, 217: 119567.

E: PTE XKL ‘lidea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’ ;

18. 2023-RGM-Liu: FrBBBABAAE S K. Case_2023_RGM L4k

[1] Liu L.Y., Liu S.F.,, Fang Z.G., Jiang A.P., Shang G., The recursive grey model and its application. Applied
Mathematical Modelling, 2023, 119: 447-464.

E: PTE#IELA ‘lidea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’ ;

E: Rl AEE R

19. 2024-HS-EBRB-Hou: FrfB#iiE A AL E 2 W Case_2024_HS_EBRB {3k

[1] Hou B., Fu C., Xue M., An extended belief rule-based system with hybrid sampling strategy for imbalanced rule
base[J]. Information Sciences, 2024, 684: 121288.

E: PTE#IELA ‘lidea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’ ;

Er R AER T oy R AR R, KA bt TAEH R
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AR
1. WEFZSH
A4 FK: Main _TSF.m (A28 A AL E BLEA)
A[fCAEAY . Grey Model (GM). ARIMA
E: PTAMAIME ‘lidea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’

7Z: 5 %) IDEATeam 'E M T 4 3#% LA Bt B LAFA], 5 I Case_TFS LAk

2. SHERK

A FR: Main_NoparametricTest.m (A4 A A & L)

AJECAEAY . Friedman. FriedmanAlignedRanks. Quade. BonferroniDunn. Holm. Holland. Finner. Hochberg

7E: 15 %) IDEATeam F M T # B & X A1, % A Case_NoparametricTest L%

[1] L.H. Yang, J. Liu, Y.M. Wang, et al. A Micro-Extended Belief Rule-Based System for Big Data Multiclass Classification
Problems[J]. IEEE Transactions on Systems, Man, and Cybernetics: Systems, 2021, 51(1): 420-440.

[2] S. Garc®, A. Fernandez, J. Luengo, et al. Advanced nonparametric tests for multiple comparisons in the design of
experiments in computational intelligence and data mining: Experimental analysis of power[J]. Information Sciences,

2010, 180: 2044-2064.

3. ERAKLT

A FR: Main _DEA.m (P& A Be & 59 )

AR CCR. BCC. RAM. SBM

E: PTAEAE ‘lidea-xdata’ ‘.idea-ydata’

7E: ARIR ‘idea-xdata’ ‘.idea-ydata’  EABLE M5 AR T ALXG, )); i=1,..., n; j=1,..., m}s {y(, j); i=1,...,n; j=1,..., s},
A n A TREELHRZ; mEATHRARRNEE; s £ TS B[R E,

x: 52| IDEATeam & M T B A48 LA A=BL B TAHAEH], £ 0L Case DEA A%,

[1] A E R, 3R, #EF. HIEO L7 E(DEA) G, 4 LA, 2013, 28(6): 840-860. (CCR, BCC, RAM,
SBM)

[2] Ye F.F.,, Wang S., Yang L.H., et al. A new air pollution management method based on the integration of evidential
reasoning and slacks-based measure. Journal of Intelligent & Fuzzy Systems, 2020, 39(5): 6833-6848. (SBM with
undesirable outputs)

[3] Yang L.H., Ye F.F., Wang Y.M., et al. An ensemble model for efficiency evaluation of enterprise performance based on

evidential reasoning approach. Journal of Intelligent & Fuzzy Systems, 2023, 45(2): 2477-2495. (CCR, RAM, SBM)

4. XEFEELHT
A4 FK: Main_DEAInterval.m (A& A EE BL9)
AJBCAEAY . Interval CCR. Interval BCC

E: AR E ‘lidea-lowerxdata’ ‘.idea-upperxdata’ ‘.idea-lowerydata’ ‘.idea-upperydata’



BRE Yk 7 40 (IDEA Team) IDEA Codes F-ii

7E: fRi% ‘.idea-lowerxdata’ ‘.idea-upperxdata’ F K IE4E 251 & 7 A {lowerX(i, j); i=1,..., n; j=1,..., m}. {upperX(i, j);
i=1,..,m j=1,...,m}, HEFnETrRELHIKE; mEATHEALRGHE; lowerX(i, j)F= upperX(i, j) & Al & T
FINERRELFFH ] AABRABIRGBAE LT R

7E: fR3X ‘.idea-lowerydata’ ‘.idea-upperydata’ + $3E4E 1% 5 A& 7 A {lowerY(i, j); i=1,..., n; j=1,..., s}+ {upperY(i, j);
i=1,..., M j=1,.., s}, H P nEAkTERREELHKE; s kTS HIBROEE; lowerY(i, j)F= upperY(i, j)5 5 & T %
i NFEEFF A B ARG BAL LT R

Z: 15 %) IDEATeam 'F M T # $4% XHFo B E A4H#4], % L Case_DEAlnterval X #%

[1] Ye FF, Yang L.H., Wang Y.M. An interval efficiency evaluation model for air pollution management based on indicators

integration and different perspectives. Journal of Cleaner Production, 2020, 245: 118945. (Interval CCR)

[2] M EE, XK, #REFE. KL%y 7 k(DEA)ZK., F 4 TA5K, 2013, 28(6): 840-860. (Interval CCR.

Interval BCC)

5. ABBEEEE KT

A4 FR: Main _DEAUndesirable.m (/A4 AN EL & 3LAH)

AT . UDEA_EJOR2002. UDEA JORS2019. UDEA_CAD2020

E: PTRAEAINE ‘lidea-xdata’ ‘.idea-ydata’ ‘.idea-zdata’

E: fRi% ‘.idea-xdata’ ‘.idea-ydata’ ‘.idea-zdata’ ' # o A E T, )); i=1,..., n; j=1,..., m}. {y(i, j); i=1,..., n;
jELloask {26 )=, j= 00 hY, EP n AR ARE AR E: m R FHRAERGHE:; sKATHE S
FAragsE; h A TN 2 2 BBk,

7E: 15 %) IDEATeam B M T #4048 L HHA=BL B L4451, % R Case_DEAUNdesirable S

[1] Seiford L.M., Zhu J., Modeling undesirable factors in efficiency evaluation. European Journal of Operational Research,
2002, 142: 16-20. (UDEA_EJOR2002)

[2] Emrouznejad Ali, et al., A novel inverse DEA model with application to allocate the CO, emissions quota to different
regions in Chinese manufacturing industries. Journal of the Operational Research Society, 2019, 70(7): 1079-1090.
(UDEA_JORS2019)

[3] Yang L.H., Ye FF.,, Hu H.B., et al. A Data-Driven Rule-Base Approach for Carbon Emission Trend Forecast with
Environmental Regulation and Efficiency Improvement. Sustainable Production and Consumption, 2024, 45: 316-332.
(UDEA_JORS2019)

[4] =t3E3E, BIEd, TR FERANTHXFE SR RGN LR ATN 7 k. =245k K, 2020, 35(4):
993-1003. (UDEA_CAD2020)

6. WHIEBEI;NT

AE4FK: Main _DEAInverse.m (&AL E HLAA)
ATFCHETY . InvUDEA_JCLP2017. InvUDEA_SASC2021
E: TABARIE ‘lidea-xdata’ ‘.idea-ydata’ ‘.idea-zdata’

7£: InvUDEA_JCLP2017 i£ % ‘idea-deltaxwdata’ ‘idea-deltaydata’ ‘idea-deltazdata’

10
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7£: InvUDEA_SASC2021 i % ‘idea-deltaallzdata’

E: fRi% ‘.idea-xdata’ ‘.idea-ydata’ ‘.idea-zdata’ F # M AEFL{X(, )); i=1,..., n; j=1,..., m}. {y(i, j); i=1,..., n;
=18k {zG ) iRl npj= 1, hY, AP n RTFAREANKE: m ATERABROHE: sKTHE S
AR E; h A TIENZE 2 BB E.

iE: fRIX ‘idea-deltaxwdata’ ¥ BT HE & 7 A {deltaXW(j); j=1,..., m}, HF m &2 FHEALHARGEKE deltaXW(j)
RTFHJABABIRTHEORE;

7E£: fRIX ‘idea-deltaydata’ ‘idea-deltazdata’ < & IE4E M % 7 A {deltaY(i, j); i=1,..., n; j=1,..., s}. {deltaZ(i, j); i=1,..., n;
j=1,..,h}, EFnExTRRELOHE; s R THE S HIGROKE; h ZTENZ > B3R 4E; deltaY(i,
DETEIANAXRRELTE | APLE 2 B BARY TN E; deltaZ(i, AT F i MREELFF jAEIZ = B4
HERE,

7% :JB% ‘idea-deltaallzdata’ * 34T @& & T {deltaAllZ(j); j=1...., h}, £ &+ h 2 FIEHZ = k4R 095 £ ; deltaAllZ(j)
ATEINEMZEFAXTHARREAHERTNEZ,

7E: 53| IDEA Team ‘B M T #H33E HA=Be B L 4HA£6], % L Case_DEAInverse 4%

[1] Chen L., et al., An investment analysis for China's sustainable development based on inverse data envelopment analysis.

Journal of Cleaner Production, 2017, 142: 1638-1649. (InvUDEA_JCLP2017)
[2] Chen L., et al., A new inverse data envelopment analysis approach to achieve China's road transportation safety

objectives. Safety Science, 2021, 142: 105362. (InvUDEA_SASC2021)

7. XBREEIN

AE4FR: Main DEACross.m (445 A B E L)

AIECHRETY ;. CrossCCR2010 Aggressive. Benevolent. Neutral; CrossCCR2018 Aggressive. Benevolent

E: AR E ‘lidea-xdata’ ‘.idea-ydata’

72: JRi& ‘.idea-xdata’ ‘.idea-ydata’ P #AELE M5 A AT AL, j); i=1,..., n; j=1,., mbs {yGi, j); i=L,., n; =1, 8,

Edn A TRRELHRZ: mEATHRARRORE: s AT~ BmniE.

7E: 5% IDEATeam ‘B M T & 44 LA A=BL B L A4HAF15], % N Case DEACross % .

[1] Wang Y.M., Chin K.S. A neutral DEA model for cross-efficiency evaluation and its extension. Expert Systems with
Applications, 2010, 37(5): 3666-3675. (CrossCCR2010 Aggressive. Benevolent. Neutral)

[2] XUSChE, ERH, B4l HT 38 AR ME AR R B oo e o7k, T EE R, 2018, 26(04): 163-170.
(CrossCCR2018 Aggressive. Benevolent)

8. ERREE

A4 FK: Main_BetaFusion.m (P42 AIE E 5 9)

AR, ER. Weighting Average (WA). ER Rule. Cautious Conjunctive (CC) Rule
E: TAAEARIE ‘lidea-betadata’ ‘.idea-wdata’

E: &£ K ERRule, &% ‘.idea-rdata’

7E: fRIX ‘.idea-betadata’  #&kIB4E M & T A {beta(i, n); i=1,..,M;n=1,..,N}, £+ M ETIEERBEEGKE; N £

11



BRE Yk 7 40 (IDEA Team) IDEA Codes F-ii

TN F R E; beta(i, AT H | MEBEREBEF n NMINFREGER A,
E: fR% ‘.idea-wdata’ ‘.idea-rdata’ K EFN®E 4 A& T{w(i); i=1,..., M}¥A={r(i); i=1,..., M}, HF M ERTIEHE R
B PR EE s w(i)Fe r(i) o AR T T ANEE AR P AR E Ao 5T S
7E: 53| IDEA Team ‘B M T #4338 Ao Be B L H44£4), % R Case_BetaFusion S %
[1] Y.M. Wang, J.B. Yang, D.L. Xu. Environmental impact assessment using the evidential reasoning approach. European
Journal of Operational Research, 2006, 174(3): 1885-1913. (ER)
[2] T. Denoeux. Conjunctive and disjunctive combination of belief functions induced by nondistinct bodies of evidence.
Artificial Intelligence, 2008, 172(2-3): 234-264. (CC Rule)
[3] L.H. Yang, F.F. Ye, Y.M. Wang. Ensemble belief rule base modeling with diverse attribute selection and cautious
conjunctive rule for classification problems. Expert Systems with Applications, 2020, 146: 113161. (CC Rule)
[4] L.H. Yang, S.H. Wang, F.F. Ye, et al. Environmental investment prediction using extended belief rule-based system and

evidential reasoning rule. Journal of Cleaner Production, 2021, 289: 125661. (ER Rule)

9. XEfERME

W FR: Main_IER.m (A A4 A B E 5LRH)

A[FCAEAY . ER with interval belief degree ( B 47 37T 4 & 13 & A=z A1A)

E: PTAMAINE ‘lidea-lowerbetadata’ ¢.idea-lowerbetadata’ ‘.idea-wdata’

7£: % intervalBetaHType = 'UsingExpert', &% °.idea-lowerbetahdata’ ‘.idea-upperbetahdata’

7£: % targetFunctionType='UsingUtility', £ % ‘.idea-udata’

7E: MR3X ‘.idea-lowerbetadata’ ‘.idea-upperbetadata’ + #&IE4E M5 5 & w{lowerBeta(i, n); i=1,..., M; n=1,..., N}f=
{upperBeta(i, n); i=1,..., M;n=1,.., N}, £+ M R TiEExREHE K E; N &2 TN FR9HE; lowerBeta(i, n)
F= upperBeta(i, n) 2 Al & = H | NERRBMEAES N ANIFMFREGESZE TR,

E: fRi% ‘.idea-wdata’ K EF @ F & T{w(); i=1,..., M}, HEF M ETIEREREEHE; w(i)ETH | MEE K
S P BIALE

7 : fRi% ¢.idea-lowerbetahdata’ ¢ .idea-upperbetahdata’ + ¥ & 7] & & % #| & 7 {lowerBetaH(i); i=1,..., M}+#=
{upperBetaH(i); i=1,..., M}, 3+ M &TiEH# R B a5 lowerBeta(i)#= upperBeta(i) % 5l & 7 % | AMEHE K
Bt B K Jm B AT A LT R

E: ARIX ‘lidea-udata’ AT HE A T{u(n); n=1,.., N}, HF NEFTIFNFRGHKE; un)ETH n NMFHFR
9 2% AAE.

7E: 75 3] IDEATeam ‘B M T #4348 L A= B2 E L AH4519], % I Case_IBetaFusion S #&

[1] Y.M. Wang, J.B. Yang, D.L. Xu, et al. The evidential reasoning approach for multiple attribute decision analysis using
interval belief degrees. European Journal of Operational Research, 2006, 175(1): 35-66.

[2] F.F. Ye, L.H. Yang, Y.M. Wang. An interval efficiency evaluation model for air pollution management based on

indicators integration and different perspectives. Journal of Cleaner Production, 2020, 245: 118945.

12
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10. fERFREWHE

A4 FR: Main_Weighting.m (A 4424 He E 5L8A)

ALY Correlation Coefficient and Standard Deviation (CCSD). Entropy. Relieff. Pearson Coefficient

E: PTRAEAIE ‘lidea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’ .idea-attrtype’

E: #AEAF ‘lidea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’ A WL R AR E 2 AL A

E: MR ‘idea-attrtype’ P IETEE A ~{s(m); m=1,..., M; s(m)€{0, 1}}, E+ M 2 THirdk=, % s(m)=0 i,

% m A~3547 4 Benefit (The bigger, the better) & ; &% s(m)=1 &, % m 4A~3§4% 4 Cost (The smaller, the better) & ,

7Z: 3| IDEATeam & B T 84 4 L#HF=BL B L #H4£4], £ L Case_Weighting %

[1] Ye F.F., Yang L.H., Wang Y.M., A new environmental governance cost prediction method based on indicator synthesis
and different risk coefficients. Journal of Cleaner Production, 2019, 212: 548-566. (CCSD)

[2] Ye F.F., Wang S., Yang L.H., et al. A new air pollution management method based on the integration of evidential
reasoning and slacks-based measure. Journal of Intelligent & Fuzzy Systems, 2020, 39(5): 6833-6848. (Entropy)

[3] Robnik-Sikonja M., Kononenko I., An adaptation of Relief for attribute estimation in regression. Machine learning:
Proceedings of the fourteenth International Conference, 1997, 5: 296-304. (Relieff)

[4] Ye F.F.,, Wang S., Nicholl P., et al. Extended belief rule-based model for environmental investment prediction with
indicator ensemble selection. International Journal of Approximate Reasoning, 2020, 126: 290-307. (Entropy, Relieff,

Pearson Coefficient)

11. EFMHT

X4 FR: Main PCA.m (AR B B 569 )

A[FCAE L. Principal Component Analysis (PCA)

E: PTAMAIME ‘lidea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’

E: AL ‘lidea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’ AW E AR E Az AN A&

Z: 53] IDEATeam B M T #4438 L #HAoBL B LAHAF4], 50 Case_PCA A%k

[1] Ye F.F., Yang L.H., Wang Y.M., A new environmental governance cost prediction method based on indicator synthesis

and different risk coefficients. Journal of Cleaner Production, 2019, 212: 548-566. (CCSD)

12. GHEERIER: IDEA 4R

A A4 FR: Main NBS2IDEA.m (44274 B & 5L8A)

AECAE T Giit AR xIsx Bidii ¢.idea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’

E: PTAMAIME ‘lidea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’

E: AL ‘lidea-tradata’ ‘.idea-tstdata’ ‘.idea-datainfo’ AW E AR E A LN A&

7E: 52| IDEA Team ‘B M T U E L HA=fic B LA4HAF15), % R Case_NBS2IDEA X%

13. BWERERE
Y4 FR: Main_Data2Beta.m (A2 HEA A E HLA)

13
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AIFCAEAY . UsingAdjacentUFunction (AR4% 4847 s R A&+ H & 13 &) UsingMinimaxUFunction (#%4% 3% /s e 3k K 2% A
i+ ¥ #45 %) . UsingintervalDataFunction (X 8] # 4% 4 & X 8] & 13 &)

E: PTABEAIE ‘idea-udata’

7£: UsinglntervalDataFunction, i£% ‘idea-lowerdata’ ‘idea-upperdata’

7£: UsingAdjacentUFunction #= UsingMinimaxUFunction, &% ‘idea-data’

E: A% ‘lidea-udata’ T XK EITAME R ~{u(n); n=1,.., N}, HF NEFENFRGEZ; un)ETH n MENFXR
9 2 RAE.

7E: 183X ‘.idea-lowerdata” ‘.idea-upperdata’ ¥ £ 33| @ & 4 51 & 7 A {lowerX(t); t=1,..., T}, {upperX(t); t=1,.., T},
Hp T R THIEHE: lowerX(D)A= upperX(t)m Al & = % t AR IAE LT R

E: BRIk ‘lidea-data’ T HIEFI@EE T{X®); t=1,... T}, EF T EATHEBEHE: xOFTH t MIEIUL

7E: 5% IDEATeam ‘B M T & 43 A= BL B S A4H4£5], % I Case_Data2Beta S #+ %

[1] L.H. Yang, J. Liu, F.F. Ye, et al. Highly explainable cumulative belief rule-based system with effective rule-base
modeling and inference scheme. Knowledge-Based Systems, 2022, 240: 107805.

[2] Y.M. Wang, J.B. Yang, D.L. Xu, et al. The evidential reasoning approach for multiple attribute decision analysis using

interval belief degrees. European Journal of Operational Research, 2006, 175(1): 35-66.
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