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Table 1. Properties calculated at different level of theory for wurtzite-type clusters of ZnO
 
	METHOD
	PROPERTY

	
	nAT
	EE [eV]
	TE [eV]
	HOMO [eV]
	LUMO [eV]

	PM6
	12
	-5865.3
	-1908.6
	[bookmark: _GoBack]-8.86
	-5.46

	
	14
	-6523.0
	-1973.5
	-7.73
	-3.89

	
	32
	-29365.8
	-5112.8
	-8.33
	-4.88

	
	36
	-31985.8
	-5240.9
	-6.53
	-4.31

	DFT                          B3LYP 3-21++G**
	12
	-397297.1
	-301352.0
	-5.41
	-4.70

	
	14
	-537940.9
	-397733.5
	-4.45
	-4.04

	
	32
	-1383959.1
	-803634.5
	-5.68
	-4.61

	
	36
	-1767604.0
	-996397.8
	-4.32
	-3.98

	DFT                              M06 3-21++G**
	12
	-397277.7
	-301332.6
	-5.04
	-4.22

	
	14
	-537916.2
	-397708.8
	-4.13
	-3.56

	
	32
	-1383908.3
	-803583.7
	-5.57
	-4.19

	
	36
	-1767543.1
	-996336.9
	-4.02
	-3.57

	Ab initio HF_MP2
	6
	-174676.6
	-151225.3
	-7.01
	-3.28

	
	12
	-398403.4
	-302458.3
	-5.56
	-3.20

	
	14
	-539417.4
	-399210.0
	-4.19
	-2.34



Table 2. Properties calculated at different level of theory for rutile-type clusters of TiO2

	METHOD
	PROPERTY

	
	nAT
	EE [eV]
	TE [eV]
	HOMO [eV]
	LUMO [eV]

	PM6
	30
	-1795.6
	-240.9
	-0.42
	-0.08

	
	33
	-2078.1
	-265.0
	-0.41
	-0.08

	
	36
	-2373.7
	-289.2
	-0.42
	-0.07

	
	39
	-2776.7
	-313.3
	-0.42
	-0.08

	DFT                          aug-cc-pVDZ
	30
	-19901.4
	-9998.8
	-0.29
	-0.13

	
	33
	-22470.1
	-10998.6
	-0.28
	-0.13

	
	36
	-25118.1
	-11998.6
	-0.30
	-0.13

	
	39
	-28597.4
	-12998.5
	-0.29
	-0.15

	DFT                              aug-cc-pVDZ
	30
	-19900.1
	-9997.5
	-0.36
	-0.09

	
	33
	-22468.6
	-10997.2
	-0.35
	-0.09

	
	36
	-25116.6
	-11997.1
	-0.37
	-0.09

	
	39
	-28995.8
	-12996.9
	-0.36
	-0.11

	Ab initio HF_MP2
	30
	-19886.7
	-9984.1
	-0.45
	0.01

	
	    33
	-22453.9
	-10982.4
	-0.44
	0.01

	
	    36
	-25095.9
	-11976.4
	-0.46
	0.02

	
	   39
	n/c
	n/c
	n/c
	n/c



Table 3. Properties calculated at different level of theory for corundum-type clusters of Al2O3
	METHOD
	PROPERTY

	
	nAT
	EE [eV]
	TE [eV]
	HOMO [eV]
	LUMO [eV]

	PM6
	10
	-6059.3
	-1929.9
	-7.41
	-3.79

	
	15
	-12084.0
	-2917.3
	-7.96
	-4.55

	
	20
	-20053.0
	-3896.0
	-7.29
	-3.87

	
	25
	-27637.2
	-4867.1
	-6.80
	-4.24

	
	30
	-36518.2
	-5833.9
	-7.01
	-4.67

	
	35
	-50958.0
	-6838.0
	-6.37
	-4.26

	
	40
	-61741.5
	-7817.9
	-4.88
	-2.97

	DFT                          B3LYP 3-21+G*
	10
	-61786.3
	-38458.1
	-6.55
	-5.54

	
	15
	-104433.7
	-57687.6
	-6.50
	-5.96

	
	20
	-155597.7
	-76922.8
	-6.79
	-6.15

	
	25
	-207363.4
	-96149.6
	-6.94
	-6.36

	
	30
	-262864.2
	-115374.2
	-7.17
	-6.66

	
	35
	-342043.0
	-134624.9
	-6.63
	-6.20

	
	40
	-413511.8
	-153389.9
	-6.35
	-4.37

	DFT                              M06 3-21+G*
	10
	-61780.5
	-38452.3
	-6.44
	-5.08

	
	15
	-104425.2
	-57679.2
	-6.38
	-5.67

	
	20
	-155586.9
	-76911.9
	-6.68
	-5.83

	
	25
	-207342.5
	-96135.9
	-6.72
	-6.13

	
	30
	-262848.1
	-115358.1
	-7.15
	-6.42

	
	35
	-342024.8
	-134606.7
	-6.53
	-5.94

	
	40
	-413959.5
	-153837.7
	-6.28
	-5.68

	Ab initio
HF_MP2
	10
	-61864.7
	-38536.6
	-9.47
	-2.70

	
	15
	-104549.4
	-57803.4
	-7.80
	-3.31

	
	20
	-155752.9
	-77078.0
	-7.05
	-3.80

	
	25
	-207555.5
	-96341.7
	-6.78
	-4.15

	
	30
	-270440.2
	-122950.3
	-7.38
	-4.37

	
	35
	-342313.7
	-134895.6
	-7.61
	-4.29

	
	40
	-414289.9
	-154168.0
	-6.17
	-4.24















Table 4. Linear regression models for total energy and electronic energy
	Oxides
	nAt
	Total Energy (TE) [eV]
	Electronic Energy (EE) [eV]

	
	
	Model
	%|RMSE|
	Model
	%|RMSE|

	
	PM6

	ZnO
	12
	TEPM6=-151.6nAt-1.5
R2=0.99
	4.73
	TEPM6=-1153.0nAt+8661.1
R2=0.99
	11.77

	
	14
	
	7.48
	
	14.69

	
	32
	
	5.21
	
	3.85

	
	36
	
	4.03
	
	2.69

	TiO2
	30
	TEPM6=-8.04nAt-0.23
R2=1.0
	0.01
	TEPM6=-107.9nAt+1469.0
R2=0.99
	1.42

	
	33
	
	0.03
	
	0.77

	
	36
	
	0.0
	
	1.86

	
	39
	
	0.02
	
	1.26

	Al2O3
	10
	TEPM6=-196.0nAt+29.1
R2=0.99
	0.05
	TEPM6=-1866.1nAt+15332.0
R2=0.97
	45.1

	
	15
	
	0.21
	
	4.76

	
	20
	
	0.13
	
	9.66

	
	25
	
	0.08
	
	13.33

	
	30
	
	0.29
	
	11.32

	
	35
	
	0.10
	
	1.92

	
	40
	
	0.09
	
	3.93

	
	B3LYP/3-21++G** (for ZnO and Al2O2) and B3LYP/aug-cc-pVDZ (for TiO2)

	ZnO
	12
	TEDTF/B3LYP=-26700.0nAt+2678.3
R2=0.99
	5.43
	TEDTF/B3LYP=-53613.0nAt+238199.0
R2=0.99
	1.98

	
	14
	
	6.69
	
	4.75

	
	32
	
	5.98
	
	6.75

	
	36
	
	3.80
	
	4.28

	TiO2
	30
	TEDTF/B3LYP=-333.3nAt+0.32
R2=1.0
	0.0
	TEDTF/B3LYP=-957.9nAt+9024.7
R2=0.99
	0.95

	
	33
	
	0.0
	
	0.51

	
	36
	
	0.0
	
	1.36

	
	39
	
	0.0
	
	0.93

	Al2O3
	10
	TEDFT/B3LYP=-3836.0nAt-172.2
R2=0.99

	0.19
	TEDFT/B3LYP=-11698.0nAt+71354
R2=0.97

	26.16

	
	15
	
	0.04
	
	0.30

	
	20
	
	0.04
	
	4.50

	
	25
	
	0.08
	
	6.62

	
	30
	
	0.11
	
	6.36

	
	35
	
	0.14
	
	1.16

	
	40
	
	0.14
	
	4.10

	
	M06/3-21++G** (for ZnO and Al2O2) and M06/aug-cc-pVDZ (for TiO2)

	ZnO
	12
	TEDTF/M06=-26699.0nAt+2679.0
R2=0.99
	5.43
	TEDTF/M06=-53611.0nAt+238200.0
R2=0.98
	1.98

	
	14
	
	6.69
	
	4.75

	
	32
	
	5.99
	
	6.75

	
	36
	
	3.80
	
	4.28

	TiO2
	30
	TEDTF/M06=-333.3nAt+0.44 
R2=1.0
	0.0
	TEDTF/M06=-997.8nAt+10305.0
R2=0.99
	1.36

	
	33
	
	0.0
	
	0.69

	
	36
	
	0.0
	
	1.99

	
	39
	
	0.0
	
	1.33

	Al2O3
	10
	TEDTF/M06=-3846.1nAt+12.78
R2=1.0
	0.01
	TEDTF/M06=-11707.0nAt+71540.0
R2=0.97
	26.30

	
	15
	
	0.0
	
	0.34

	
	20
	
	0.0
	
	4.51

	
	25
	
	0.0
	
	6.65

	
	30
	
	0.01
	
	6.40

	
	35
	
	0.0
	
	1.12

	
	40
	
	0.0
	
	4.16

	
	Ab initio

	ZnO
	12
	TEDTF/HF=-29661.0nAt+32090.0
R2=0.98
	3.54
	TEDTF/HF=-43676.0nAt+95046.0
R2=0.98
	4.39

	
	14
	
	7.07
	
	7.69

	
	32
	
	4.02
	
	4.27

	TiO2
	30
	TEDTF/HF=-332.1nAt-23.1
R2=0.99
	0.01
	TEDTF/HF=-868.2nAt-6171.9
R2=0.99
	1.29

	
	33
	
	0.01
	
	0.75

	
	36
	
	0.01
	
	2.08

	
	39
	
	0.0
	
	n/a

	Al2O3
	10
	TEDTF/HF=-3906.8nAt+273.6
R2=0.99
	0.67
	TEDTF/HF=-11768.0nAt+71800.0
R2=0.97
	25.84

	
	15
	
	0.91
	
	0.16

	
	20
	
	1.02
	
	5.01

	
	25
	
	1.09
	
	7.15

	
	30
	
	4.90
	
	3.66

	
	35
	
	1.16
	
	0.65

	
	40
	
	1.19
	
	3.71

























Table 5. Computed at PM6 level and predicted by LR model electronic properties of wurtzite-type clusters of ZnO (clusters containing 12 to 99 atoms)


	nAT
	EE [kJxmol-1]
	%|RMSE|
	TE [kJxmol-1]
	%|RMSE|

	12
	-133062.78
	1.82
	-1914.47
	0.17

	14
	-143315.70
	1.25
	-1980.27
	0.02

	32
	-540445.65
	0.14
	-5122.45
	0.00

	36
	-585269.60
	0.30
	-5255.49
	0.11

	40
	-710942.85
	0.28
	-6404.98
	0.02

	66
	-1601275.14
	0.16
	-11310.85
	0.00

	99
	-3335256.03
	0.08
	-16942.95
	0.14
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