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Table S1 Details of MeOx (hydroxide) NP dataset.

Com
pNo

D1_
Metal
s

D2_Sem
iMetals

D3_Hetero
NonMetals

Metals_
SumIP

SemiMetal
s_SumIP

Electrons_
ActiveM

AtWt_A
ctiveM

MassNo_
ActiveM

Neutons_
ActiveM

IP_A
ctivM

X_Ac
tivM

VWR_
ActivM

Electrons_
Activ_SM

*1 1 0 2 577.4 0 13 26.982 27 14 577.4 1.5 0.143 0
2 1 0 2 577.4 0 13 26.982 27 14 577.4 1.5 0.143 0
3 1 0 2 577.4 0 13 26.982 27 14 577.4 1.5 0.143 0
4 1 0 2 577.4 0 13 26.982 27 14 577.4 1.5 0.143 0
*5 1 0 2 577.4 0 13 26.982 27 14 577.4 1.5 0.143 0
6 1 0 2 735 0 28 58.6934 59 31 735 1.8 0.124 0
7 1 0 2 735 0 28 58.6934 59 31 735 1.8 0.124 0
8 1 0 2 735 0 28 58.6934 59 31 735 1.8 0.124 0
*9 1 0 2 735 0 28 58.6934 59 31 735 1.8 0.124 0
10 1 0 2 735 0 28 58.6934 59 31 735 1.8 0.124 0
11 1 0 1 735 0 28 58.6934 59 31 735 1.8 0.124 0
12 1 0 1 904.5 0 30 65.38 65 35 904.5 1.6 0.138 0
*13 1 0 1 904.5 0 30 65.38 65 35 904.5 1.6 0.138 0
14 1 0 2 526.8 0 58 140.12 140 82 526.8 1.1 0.181 0
15 1 0 2 526.8 0 58 140.12 140 82 526.8 1.1 0.181 0
16 1 0 2 526.8 0 58 140.12 140 82 526.8 1.1 0.181 0
*17 1 0 2 526.8 0 58 140.12 140 82 526.8 1.1 0.181 0
18 1 0 2 526.8 0 58 140.12 140 82 526.8 1.1 0.181 0
19 1 0 2 526.8 0 58 140.12 140 82 526.8 1.1 0.181 0
20 1 0 2 658 0 22 47.867 48 26 658 1.5 0.147 0
*21 1 0 2 658 0 22 47.867 48 26 658 1.5 0.147 0
22 1 0 2 658 0 22 47.867 48 26 658 1.5 0.147 0
23 1 0 2 658 0 22 47.867 48 26 658 1.5 0.147 0
24 0 1 2 0 786.3 0 0 0 0 0 0 0 14
*25 0 1 2 0 786.3 0 0 0 0 0 0 0 14



To cont…

AtWt_
Activ_
SM

MassNo
_Activ_
SM

Neutons
_Activ_
SM

IP_A
ctiv_
SM

X_Ac
tiv_S
M

VWR_
Activ_
SM

Electrons
_Activ_
NM

AtWt_
Activ_
NM

MassNo
_Activ_
NM

Neutons
_Activ_
NM

IP_Ac
tiv_N
M

X_Ac
tiv_N
M

VWR_
Activ_
NM

SuM_Ac
tive_M_
SM

0 0 0 0 0 0 8 15.999 16 8 1314 3.5 0.074 1
0 0 0 0 0 0 8 15.999 16 8 1314 3.5 0.074 1
0 0 0 0 0 0 8 15.999 16 8 1314 3.5 0.074 1
0 0 0 0 0 0 8 15.999 16 8 1314 3.5 0.074 1
0 0 0 0 0 0 8 15.999 16 8 1314 3.5 0.074 1
0 0 0 0 0 0 8 15.999 16 8 1314 3.5 0.074 1
0 0 0 0 0 0 8 15.999 16 8 1314 3.5 0.074 1
0 0 0 0 0 0 8 15.999 16 8 1314 3.5 0.074 1
0 0 0 0 0 0 8 15.999 16 8 1314 3.5 0.074 1
0 0 0 0 0 0 8 15.999 16 8 1314 3.5 0.074 1
0 0 0 0 0 0 8 15.999 16 8 1314 3.5 0.074 1
0 0 0 0 0 0 8 15.999 16 8 1314 3.5 0.074 1
0 0 0 0 0 0 8 15.999 16 8 1314 3.5 0.074 1
0 0 0 0 0 0 8 15.999 16 8 1314 3.5 0.074 1
0 0 0 0 0 0 8 15.999 16 8 1314 3.5 0.074 1
0 0 0 0 0 0 8 15.999 16 8 1314 3.5 0.074 1
0 0 0 0 0 0 8 15.999 16 8 1314 3.5 0.074 1
0 0 0 0 0 0 8 15.999 16 8 1314 3.5 0.074 1
0 0 0 0 0 0 8 15.999 16 8 1314 3.5 0.074 1
0 0 0 0 0 0 8 15.999 16 8 1314 3.5 0.074 1
0 0 0 0 0 0 8 15.999 16 8 1314 3.5 0.074 1
0 0 0 0 0 0 8 15.999 16 8 1314 3.5 0.074 1
0 0 0 0 0 0 8 15.999 16 8 1314 3.5 0.074 1
28.085 28 14 786.3 1.8 0.132 8 15.999 16 8 1314 3.5 0.074 1
28.085 28 14 786.3 1.8 0.132 8 15.999 16 8 1314 3.5 0.074 1



To cont…

SuMElectrons_A
ctive_M_SM

SuMAtWt_Act
ive_M_SM

SuMMassNo_A
ctive_M_SM

SuMNeutons_A
ctive_M_SM

cat_
rad

 
hydr
ation 
rate 
(x_h
2o)

oxidat
ion 
degre
e of 
metal 
(n_ox
y_M)

zeta 
pote
ntial

solub
ility

SSA(s
urface 
area)

pauling 
electrone
gativity

hydro
xide

oxi
de

L
D
H

13 26.982 27 14 67.
5

0.5 3 37 -6.5 121 1.61 1 0 1.
1

13 26.982 27 14 67.
5

0.5 3 39 -6.5 107 1.61 1 0 1.
08

13 26.982 27 14 67.
5

0.5 3 37 -6.5 62 1.61 1 0 1.
05

13 26.982 27 14 67.
5

0.5 3 33 -6.5 40 1.61 1 0 1.
07

13 26.982 27 14 67.
5

0.5 3 37 -6.5 54 1.61 1 0 1.
07

28 58.6934 59 31 83 1 2 40 -3.5 190 1.91 1 0 2.
76

28 58.6934 59 31 83 1 2 44 -3.5 226 1.91 1 0 2.
57

28 58.6934 59 31 83 1 2 31 -3.5 192 1.91 1 0 2.
99

28 58.6934 59 31 83 1 2 31 -3.5 86 1.91 1 0 2.
2

28 58.6934 59 31 83 1 2 35 -3.5 10 1.91 1 0 2.
07

28 58.6934 59 31 83 0 2 35 -12 40 1.91 0 1 0.
88

30 65.38 65 35 88 0 2 15 -2.5 93 1.65 0 1 2.
62

30 65.38 65 35 88 0 2 29 -2.5 19 1.65 0 1 2.
81

58 140.12 140 82 101 0 4 -26 -9.5 151 1.12 0 1 2.
02

58 140.12 140 82 101 0 4 -30 -9.5 52 1.12 0 1 2.
58



58 140.12 140 82 101 0 4 -35 -9.5 61 1.12 0 1 2.
08

58 140.12 140 82 101 0 4 -17 -9.5 60 1.12 0 1 0.
98

58 140.12 140 82 101 0 4 -31 -9.5 37 1.12 0 1 2.
08

58 140.12 140 82 101 0 4 9 -9.5 61 1.12 0 1 0.
82

22 47.867 48 26 74.
5

0 4 9 -9 94 1.54 0 1 0.
88

22 47.867 48 26 74.
5

0 4 1 -9 302 1.54 0 1 1.
01

22 47.867 48 26 74.
5

0 4 -4 -9 45 1.54 0 1 1.
29

22 47.867 48 26 74.
5

0 4 0 -9 44 1.54 0 1 1

14 28.085 28 14 54 0 4 -9 -2.7 326 1.9 0 1 1.
2

14 28.085 28 14 54 0 4 -29 -2.7 447 1.9 0 1 1.
09

*Presents test set compounds MeOx NPs



Additional Statistical Results

1. Test for normality of residuals and goodness of fit.
Kolmogorov –Smirnov test and Shapiro-Wilk were performed to check the normality 
distribution of residuals. The results obtained from the test run in SPSS show that p values 
are > 0.05 suggesting acceptance of H0 i.e., residuals are normally distributed. 

M1



M2



M3



M4



2. Non multicollinearity
Further co-linearity was also checked among the descriptors obtained from the four models 
with the help of SPSS software.  The VIF (variable inflation factor) is checked here. The 
value of VIF starts with 1 and has no upper limit. The value 1 indicates there is no 
correlation between a given predictor variable and any other predictor variable in the 
model. We see none VIF value is greater than 5, so multicollinearity will not be a problem 
here.
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M3
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3. No auto-correlation
The Durbin Watson (DW) statistic is a test to determine autocorrelation in SPSS software. 
The test assumes a value between 0 to 4 and the value DW=2 indicates that there is no 
autocorrelation. The DW value below 2 reflects that the data is positively autocorrelated. 
The results obtained in the present test shows clearly that the DW value is 2.091 which means that 
no autocorrelation in the data.

4. Residual analysis
 Testing of error variance:  One of the assumptions of ordinary least squares regression is that the 

variance of the residuals is homogenous across the predicted value known as homoscedasticity. If 
the developed model is well fitted then there should no specific pattern to the residual plot. If the 
variance of the error or residual is non–constant then the residual variance is said to be 
heteroscedastic. From the graph of MLR model M1-M4 we can see that the variance around zero 
is scattered and thus we can say that homoscedasticity is satisfied.



M1

 M2



M3

M4



 Test of normality of residuals: Linear regression has a misconception that the the 
outcome has to be normally distributed but the fact is that the residual needs to be normally 
distributed. Therefore we have performed probability plot. The plot compares the observed 
cumulative distribution function (CDF) of the standarized residual to the expected CDF.  

M1

M2



M3

M4



5. Inter correlation between descriptors 
Correlation is a statistical technique that shows how strongly two variables 
are related to each other. The correlation coefficient should be within -1 to 1 
to be accepted. We have checked the correlated between the descriptors in 
each developed MLR models and found that the descriptors in each model 
were not correlated.

M1

Metals_SumIP SuMElectrons_Active_M_SM solubility
Metals_SumIP 1 -0.063 -0.008

SuMElectrons_Active_M_SM -0.063 1 -0.462
solubility -0.063 -0.462 1

   

 M2

Metals_SumIP cat_rad solubility
Metals_SumIP 1 0.402 -0.008

cat_rad 0.402 1 -0.408
solubility -0.008 -0.408 1

M3

cat_rad solubility oxidation degree of 
metal (n_oxy_M)

cat_rad 1 -0.408 0.045
solubility -0.408 1 -0.58

oxidation degree of metal (n_oxy_M) 0.045 -0.58 1

M4

D1_Metals cat_rad solubility
D1_Metals 1 0.558 -0.394

cat_rad 0.558 1 -0.408
solubility -0.394 -0.408 1


