Appendix
Table A1: The set of WCSS values for different k values
	K=1
	K=2
	K=3
	K=4
	K=5

	Cluster 1
	WCSS
	Cluster 1
	WCSS
	Cluster 1
	WCSS
	Cluster 1
	WCSS
	Cluster 1
	WCSS

	DM1
	360036.56
	DM1
	250023.25
	DM1
	0
	DM1
	0
	DM1
	0

	DM2
	160049.56
	DM4
	250023.25
	Cluster 2
	WCSS
	Cluster 2
	WCSS
	Cluster 2
	WCSS

	DM3
	810020.36
	Cluster 2
	WCSS
	DM2
	27.00
	DM2
	0
	DM2
	0

	DM4
	160016.36
	DM2
	111154.44
	DM4
	27.00
	Cluster 3
	WCSS
	Cluster 3
	WCSS

	DM5
	1210010.36
	DM3
	694470.44
	Cluster 3
	WCSS
	DM3
	1000005.50
	DM3
	0

	
	
	DM5
	1361117.78
	DM3
	1000005.50
	DM5
	1000005.50
	Cluster 4
	WCSS

	
	
	
	
	DM5
	1000005.50
	Cluster 4
	WCSS
	DM4
	0

	
	
	
	
	
	
	DM4
	0
	Cluster 5
	WCSS

	
	
	
	
	
	
	
	
	DM5
	0

	Total
	2700133.2
	Total
	2666789.2
	Total
	2000065.0
	Total
	2000011.0
	Total
	0



Table A2: Iteration results of optimal cluster value
	Iteration (DM 1 is in Cluster 1; DM2 is in Cluster 2; DM 3 is in Cluster 3) 

	Initial Cluster Centers

	Decision Maker
	Distance to C1
	Distance to C2
	Distance to C3
	Cluster Assignment

	DM1
	0.00
	1000.03
	1500.02
	1

	DM2
	1000.03
	0.00
	500.13
	2

	DM3
	1500.02
	500.13
	0.00
	3

	DM4
	1000.05
	10.39
	500.01
	2

	DM5
	500.08
	1500.02
	2000.01
	1

	Average of Data Points

	Decision Maker
	Distance to C1
	Distance to C2
	Distance to C3
	Cluster Assignment

	DM1
	250.04
	1000.03
	1500.02
	1

	DM2
	1250.02
	5.20
	500.13
	2

	DM3
	1750.01
	500.04
	0.00
	3

	DM4
	1250.01
	5.20
	500.01
	2

	DM5
	250.04
	1500.00
	2000.01
	1



Table A3: The standard deviations of the features and the weights by clusters
	Cluster Center
	Size
	Education
	Experience
	Salary
	Age
	Industry
	Mean SD
	Weight

	C1
	2
	0.5
	4.5
	250
	0
	0.5
	51.1
	102.2

	C2
	2
	0.50
	2.50
	0.00
	4.50
	0.50
	1.60
	3.2

	C3
	1
	0
	0
	0
	0
	0
	0
	0





Table A4: Emotional Expressions and Action Unit Combinations for Linguistic and QPFNs
	Emotions
	Selected AUs
	Pair combinations 
	Linguistic Terms 
	Linguistic Terms 
	Possibility Degrees
	QPFNs

	[bookmark: _Hlk125724413]Contempt (Disdain)
	7,10,14,15
	(7,10),(7,14),(7,15),
(10,14),(10,15),(14,15)
	No (n)
	Weakest (w)
	.40
	

	Intermediate 
	1 AU of Contempt +1 AU of Surprise
	(7,1),(7,2),(7,5),
(7,27), (10,1),(10,2),
(10,5),(10,27),(14,1),
(14,2),(14,5),(14,27), (15,1),(15,2),(15,5),
(15,27)
	Somewhat (s)
	Poor (p)
	.45
	

	Surprise
	1,2,5,27

1 AU of Contempt +1 AU of Happy
	(1,2),(1,5),(1,27),
(2,5),(2,27),(5,27)
(7,6),(7,12),(7,25),
(7,26), (10,6),(10,12),
(10,25),(10,26),(14,6),
(14,12),(14,25),(14,26),(15,6),
(15,12),(15,25),(15,26)
	Medium (m)
	Fair (f)
	.50
	

	Intermediate 
	1 AU of Surprise +1 AU of Happy
	(1,6),(1,12),(1,25),
(1,26),(2,6),(2,12),
(2,25),(2,26),(5,6),
(5,12),(5,25),(5,26),
(27,6),(27,12),(27,25),
(27,26)
	High (h)
	Good (g)
	.55
	

	Happiness
	6,12,25,26
	(6,12),(6,25),(6,26),
(12,25),(12,26),(25,26)
	Very High (vh)
	Best (b)
	.60
	



Table A5: Quantum picture fuzzy numbers for the relation matrix
	DM1
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	SEC
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	TBI
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	DM5
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Table A6: Quantum picture fuzzy rough sets for the direct relation matrix
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Table A7: The defuzzified values of QPFRSs
	
	EXP
	SEC
	MBS
	TBI

	EXP
	.000
	.381
	.365
	.365

	SEC
	.396
	.000
	.332
	.396

	MBS
	.332
	.332
	.000
	.365

	 TBI
	.332
	.381
	.346
	.000


Table A8: The normalized relation matrix
	
	EXP
	SEC
	MBS
	TBI

	EXP
	.000
	.343
	.328
	.328

	SEC
	.352
	.000
	.295
	.352

	MBS
	.323
	.323
	.000
	.355

	 TBI
	.313
	.360
	.327
	.000



Table A9: Sj, kj, qj, and wj values for the relationship degrees of each criterion
	EXP
	Sj
	kj
	qj
	wj
	SEC
	Sj
	Kj
	qj
	Wj

	SEC
	.343
	1.000
	1.000
	.399
	TBI
	.352
	1.000
	1.000
	.361

	MBS
	.328
	1.328
	.753
	.300
	EXP
	.352
	1.000
	1.000
	.361

	TBI
	.328
	1.000
	.753
	.300
	MBS
	.295
	1.295
	.772
	.279

	MBS
	Sj
	kj
	qj
	wj
	TBI
	Sj
	Kj
	qj
	Wj

	TBI
	.355
	1.000
	1.000
	.398
	SEC
	.360
	1.000
	1.000
	.430

	EXP
	.323
	1.323
	.756
	.301
	MBS
	.327
	1.327
	.754
	.324

	SEC
	.323
	1.000
	.756
	.301
	EXP
	.313
	1.313
	.574
	.247





Table A10: Relation Matrix with the values of wj and the impact directions
	
	EXP
	SEC
	MBS
	TBI
	Impact directions

	EXP
	
	.399
	.300
	.300
	EXP → SEC

	SEC
	.361
	
	.279
	.361
	SEC → EXP, TBI

	MBS
	.301
	.301
	
	.398
	MBS → TBI

	 TBI
	.247
	.430
	.324
	
	TBI → SEC



Table A11: Quantum picture fuzzy numbers for the decision matrix
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Table A12: Quantum picture fuzzy rough sets for the decision matrix
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Table A13: The defuzzified decision values
	Criteria/
Alternatives
	EXP
	SEC
	MBS
	TBI

	BIO
	.396
	.381
	.365
	.346

	VER
	.381
	.381
	.346
	.332

	DEC
	.365
	.332
	.332
	.332

	PRI
	.365
	.365
	.346
	.365



Table A14: Si, Ri, and Qi values
	
	Si
	Ri
	Qi (v:.1)
	Qi (v:.2)
	Qi (v:.3)
	Qi (v:.4)

	BIO
	.146
	.146
	.000
	.000
	.000
	.000

	VER
	.500
	.261
	.843
	.795
	.748
	.700

	DEC
	1.000
	.275
	1.000
	1.000
	1.000
	1.000

	PRI
	.455
	.233
	.642
	.611
	.580
	.549

	
	Qi (v:.5)
	Qi (v:.6)
	Qi (v:.7)
	Qi (v:.8)
	Qi (v:.9)
	Qi (v:1)

	BIO
	.000
	.000
	.000
	.000
	.000
	.000

	VER
	.653
	.605
	.557
	.510
	.462
	.415

	DEC
	1.000
	1.000
	1.000
	1.000
	1.000
	1.000

	PRI
	.518
	.487
	.456
	.424
	.393
	.362




1

