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y- Radial Basis Function (RBF)

y- Jie Xu

v- Cross-validation
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v- Density Functional Theory (DFT)
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*- Topological indices

¥- Partial descriptors

¥- Substructure descriptors
8- Environmental descriptors
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'- Electronic descriptors
'- Physico-chemical descriptors
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'- Variable selection (VS)
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- Enter

"~ Forward selection
- Backward

¥- Stepwise
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'- Remove

¥- Semi-empirical methods

- Complete neglected of differential overlap

*- Intermediate neglected of differential overlap
5- Modified neglected of diatomic overlap
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'- Molecular Descriptors Family
*- Sum of valence degrees (SVDe)

*- Electronic Eigenvalue (EEVA)
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- MATrix LABoratory
- FORTRAN

-C

- Toolbox

21



P b

S5 3 ks 39



doddio —V-Y

ange Dl o8b g oler lad somiaa Glp SlolB g e SIS slap Sl
5 Exie slaobl (s iluange e S o> sl ailaid 518 oolitul 090 9 ()b
9790 (w5 SeMS slahg, 5l S a5 Lz o)ls sgzg o) o by, p0 g0k gl
ol 5l S e Syl i aiil e polie Al £ A Cas wgiloainge Jlaw J> sl
Fie e Bl ploys 5 WS o0 lag 255 Sloz B Pl 5l g6 S Gl Lol
ISt 58 Sloul T sl e o o, o il 3o ke waar allis S 28y 5 wiib s
SO L g oad Gy MlS a5 Bl 0,50 40 Ladd a5 conl pl ghw 5 SIS sl g, 0
S sbos Bluse gl slaws jo cplply g wig) JIG wuilys go Wload ogs (20L, )l
3 0 L e, ol ol sed s Caws 5o 1y o (el SYslee g dlase oS iy a5 oS
'3:35 sla by, gyl 5l g WS go el |y BB Ol (18l wg2ge (iw (slahg, ST
Gz )| ¥ oo B Gl g, 5l eolatul b slis Jlue b oo axlge pl8n Lol g so 00uel
e Gy SESS Sl it B Slaghs, £98 51 &S (S slagby, Sl aes (T o)l
O3S (godes Hhat G ab 1 T SLolE sla ybs, g e bzl 5l aST S e eoliiul
ool o e ot SLSS 0 @l jo el T e aige abai o ad e (95
J= o) (Sl 0 oz o o) S a5 g3 aldly pons S ol b (Jlgte sl )] S50 ws25e
Ol oSl il s9zge o ol 5l i il yis Jo o) ST 5 05 0 dulie 9l o0 29250
ol g 9sdise b (oo a1 S oS Sl S5 ) (Sileen o3l ST 05 0

52 anlss 53 BBt o 855 o o295l S sl IS

'- Exact methods

Y- Approximate methods
*- Gradient

¥- Local optimization
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'- Modern heuristics methods
'- Global optimization

*- Population based methods
¥- Single solution methods

5- Differential calculus

- Numerical

Y- Stochastic
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'- Darwin

- Lamark

v- Natural selection
*- Fitness

5~ Mutation

*- Crossover
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'- Chromosome
'- Diploid

- Homolog

- Alleles

5- Recombination
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'- John Holand

*- Goldberg

'- John Koza

¥- Genetic programming
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'- Population
¥- Selection
*- Offspring
*- Fitness
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'- Crossover probability/rate

'- Mutation probability/rate
- Encoding
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'- Elitism
'- Binary string
"- Bite
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'- Permutation encoding

'- Travelling salesman problem
¥~ Task ordering problem

¥- Value encoding
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'- Tree encoding
'- Lots of Irritating Superfluous Parentheses
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'- Single point crossover
y- Two point crossover
v- Uniform crossover

f- Arithmetic crossover
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'- Conventional operators

'- Arithmetical operators

*- Direction-Based operators
¥- Simple crossover

5- Random crossover

*- One-Cut point crossover
Y- Multi-Cut point crossover
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'- Flat crossover

¥- Uniform mutation

- Boundary mutation

- Intermediate recombination
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'- Scaling factor
- Parameters of GA
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'- Fitness function
'- Evaluation function
*- Rajeev and Krishnamoorthy
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'- Sakamoto and Oda
'~ Scaled fitness function
- Erbatur
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‘- Roulette wheel selection
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- Adaptive
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'- Supervised learning
- McClluch

*- Pitts

- Rosenblat

°- Perceptrons

*- Hopfield

Y- BackPropagation
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'- Unsupervised
'- Selforganized

*- Reinforcement learning
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\- Feed Forward

'- Feedback

™ Recurrent

- MultilayerPerceptron (MLP)
5 Adaline

*- Kohonen
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'- Conjugate gradient
'- Levenberg - Marquardt (LM)
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'- Performance function
- Gradient descent
*- Delta rule
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‘- Epoch
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'- Hessian
- Gauss-Newton
*- Jacobian
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'- Improving Generalization
'- Overtraining
*- Overfitting
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‘- Early stopping
'- Regularization
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3 Cis-2-pentene /\{A 4/1-
H,C i
H,
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)
5 Valeraldehyde (M' 1/26
Hy
6 2,5,5-Trimethylheptane e " 5/69
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7 Isopropy! acetate H’Y:f 1/18
H, X
8 4-Methyl-1-pentene v 4/54
I_I_.':l H
9 Methyl n-butyrate HyE ‘]:!”v 1/2.
H, H,
10 Isopentane cj::‘ > 4/88
H
11 Methane H/é‘ﬁiH 4/55
12 Neopentane M o 5/07
13 n-Pentane Hy o, 4/85
H;
14 2,3-Dimethylbutane u,c\lj\m! 4/86
CH,
15 Butyl methyl sulfide H oM 2/5.
16 Isobutyl acetate “-"1/\.}\:“) 1/38
l'!1 :
17 2-Methyl-2-butanethiol HE}(‘“: 2/74
H,
C cl
18 1,2,4-Trichlorobenzene 2/22
C
Br
19 m-Dibromobenzene Er_@ 1/67
[+
20 m-Dichlorobenzene m_@ 2/27
cl
21 o-Dichlorobenzene c,_@ 2/2.
F
22 o-Difluorobenzene F\© 2/59
23 p-Difluorobenzene 3 '@' F 2/63
24 Bromobenzene @- Br 2/08
25 chlorobenzene @-Cl 2/4.
26 Methylmercaptan e 2/03
27 Fluorobenzene @—F 2/54
28 lodobenzene @—l 1/9.
29 Benzene @ 2/49
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|
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31 Cyclohexene @ 3/4.
32 2,3-Dimethyl-1,3-butadiene e H, 3/83
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33 1,5-Hexadiene o #EH 3/81
34 1-Hexyne HE%WJ:HJ 3/35
} n.ﬂ“‘-\_,-":H:
35 2-Hexyne e i 3/34
36 | 3-Hexyne no o M 3/32
37 Cyclohexane O 4/03
H?
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Hl
I'I:|
39 2-Methylpentane r’m’ 4/98
Hj
40 3,3-Dimethyl-1-butene S{%u; 4/28
HC ey,
Cl F
41 1,2-Dichlorotetrafluoroethane F—H—cu 4/83
42 2-Ethyl-1-butene “w' 4/3-
eH, EH,
43 3-1sopropyl-2-methylhexane He 5/86
'_']
H,
44 3,3-Dimethylpentane H ' ™, 5/01
CH,
45 Cis-2-hexene H,c\/\r;;L. 4/32
CH;I
46 2,2,3-Trimethylpentane H%/CHJ 5/36
HE ey,
47 Cis-3-hexene e ,\; 4/31
H.E .H3
48 3,3,4-Trimethylhexane H,C : H, 5/63
Hy
49 Methylcyclopentane O—CH; 4/3.
CH
50 2,2,3,4-Tetramethylhexane 5/8-

T
oo
xr
o
aE
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CH, CH,
51 2,3,4,5-Tetramethylhexane M, Hy 5/73
H, CH,
cl 5 1
52 1,1,2,2-Tetrachlorodifluoroethane c)ff 3/84
53 3-Methyl-1-pentene e ! " 4/29
54 n-Propyl acetate " c“i:]"j“"ﬂ“’“ 1/21
CH, CH,
55 4-Methyl-cis-2-pentene % 4/29
]
56 3-Ethyl-2,4-dimethylhexane 5/76
57 1-Hexanal 1/16
58 n-Butyl acetate 1/16
59 3-Ethyl-2,2-dimethylhexane 5/75
60 Trans-2-pentene e "\?’}‘CH 4/11
61 Ethyl n-butyrate "1{“"'”‘(]]/\’(“* 1/37
- cl |
62 Hexachloroethane . | 3/15
|
Hi
63 Ethyl isobutyrate e A H, 1/36
64 Ethyl propyl sulfide e A 2/46
65 n-Propyl propionate Hat’\l!) e, 1/42
H!
66 2,2-Dimethylbutane H:*:S{?:H’ 4/93
67 n-Pentyl mercaptan Byl ™, 2/89
68 n-Hexane He A 4/86
H}
69 2,3-Dimethyl-2-butene H,C H, 4/33
Hy
- H .
70 3-Methylpentane “"j:\“" 4/82
F
71 Tetrafluoroethylene F\f:lx 4/53
72 n-Hexyl mercaptan HS" e, 3/09
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H,
73 3,6-Dimethyloctane H}t/\]/\/ljﬂs 5/7-
CH,
74 n-Heptane HLo o LH, 5/17
75 Dipropyl sulfide N 2/66
c}
76 p-Chlorotoluene Q 2/38
H,
1
77 1,1-Dichloroethylene “:'==<I 3/1.
78 Toluene ) 2/55
CH,
79 Anisole é 2/31
] cl,_ _cli
80 Dichlorofluoromethane T 2/46
izl
81 Cis-1,2-dichloroethylene t\f},. 2/61
82 1-Heptyne "‘EM%H 3/59
}M!
83 n-Butyl acrylate ”"';\Ifr 1/5-
Hy
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H,
86 Ethylcyclopentane 5 4/48
87 2-Ethyl-1-pentene ”s“’\g:\’m" 4/53
88 3-Ethyl-1-pentene H‘ij’ 4/45
Hy
89 1-Heptene HEL S o AL Hy 4/35
HZI
90 2,3,3-Trimethylhexane M A 5/6-
H;n H1 ¢ |
91 Trans-2-heptene e~ 4/55
92 Trans-1,2-dichloroethylene ‘:L\r,r}\:, 2/57
H T
93 2,5-Dimethyloctane Mt H, 5/68
Hy
i e
94 3-Methyl-1-butene 1:\: t 4/46
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H.,C
96 2-Methyl-1-hexene ' \Q:V\C“J 4/5-
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H:‘
98 4-Methyl-1-hexene Hye g 4/47

99 2,3,3-Trimethyl-1-butene H, 4/45
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101 Heptanal rM ", 1/29

102 n-Butyl propionate “=""1crp""’"“"‘m’ 1/59
103 Vinyl chloride €l =CH; 3/09
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:'H__
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H",'t

106 | n-Pentyl acetate B 1/28

107 n-Propyl n-butyrate N, 1/54
0
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H,
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111 | 1-Hexene Hy e 4/21
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.. H
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114 3-Ethyl-2,2,4-trimethylpentane HiS CH, 5/78
" HyCH

115 3-Methylhexane ”*“/\L:\’CH’ 5/23

116 2,2,3-Trimethylbutane H, 5/12

117 n-Heptyl mercaptan A S 3/22
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119 m-Xylene b 2/58
"I

120 Bromoethane HC. _Br 2/61

121 | p-Xylene o H-on 2/53
HE £H,
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l'IZI

123 Ethylcyclohexane 5 4/56

Hy H,
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127 2,4,4-Trimethyl-1-pentene H,LS{\E}’*: 4/66
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Hl
128 | 2,4,4-Trimethyl-2-pentene w;’fﬁ'ﬁ’ 4/65
Hy H,

129 | 1-Octanal [ 1/47
130 Ethyl chloride €l _ALH, 2/58
131 n-Hexyl acetate H’C\Q’DMC"' 1/44
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1CH;
H'.:
172 3-Ethyl-3-methylhexane Hsc\%\;m 5/61
H.'|
CH.,
173 | 3-Ethyl-4-methylhexane H;c’j)\}”“ 5/59
HJI:
H,
174 4-Ethyl-3-methylheptane ““vjj\’““’ 5/75
HiC
Hy
175 2,2,4-Trimethylhexane H__EXX\:H; 5/5-
: 3 CH,
CH,
176 Cis-2-heptene u,c’\/\rfl‘-i 4/56
Hy GH,
177 2,3,4-Trimethylhexane H,e H, 5/6-

70




(-0)Jgo> sl

t:]-l3
178 2,3,5-Trimethylhexane HSCWH? 5/52
H, CH,

179 Chloroform hd 2/36
cl

180 Ethyl mercaptan HC. _-SH 2/21
H, H,

181 2,4,4-Trimethylhexane “J"\B{;\cf 5/56

182 Trans-3-hexene ,.,cw Hy 4/31

HyC
- Hy

183 2-Methyloctane j:\/\/\“ 5/55
H.I

184 3-Methyl-1-hexene H,C= ' 4/45

My
185 4-Methyloctane " ’Ewl:\ﬁ‘“* 5/75

186 | 2,4,4-Trimethylheptane . ff\m H* 5/7-

Hy
187 3,4-Diethylhexane HE.:’]/()“: 5/77

MG CH, .
188 2,2,3,4-Tetramethylpentane " ' 5/59
Hy H,
189 1-Pentyne ﬁc,\;‘gm 3/14
we L
190 2,3,3,4-Tetramethylpentane H, CH, 5/66
I-L-' 3
H,G H
191 2,2,5-Trimethylhexane . ! H, 5/48
¥ H:
192 n-Nonyl mercaptan S 3/17
Ha o o
193 Tripropylamine LI) 1/33
Hy
194 n-Butylbenzene @“\_\ 2/86
oH,
e l.‘.H_,
195 2,3,3,4-Tetramethylhexane Ny " 5/84

H,
H,C
196 4-Ethyl-o-xylene KB\L‘ 2/64

197 Isobutylbenzene | i 2/64
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198 2-Ethylhexyl acetate e T N e, 1/64
W C
Hy CHy
199 2-Methylnonane h i 5/67
CHy
200 | 3-Methylnonane ”'C/\lH/\/\/\C”* 5/71
H.C
201 3,3-Dimethylhexane HJE\BX\/C'-E 5/36
H,
202 5-Methylnonane ”'CMI:\/\“* 5/69
H,C ",
203 4-Ethyloctane \'/j/\/\‘ 5/71
HiC
M,
204 2,3-Dimethyloctane H,C M, 5/72
M,
205 | 2,4-Dimethyloctane “r':’va’ 5/66
"M,
206 Cis-3-heptene HC \/\g 4/54
H,
207 | 2,6-Dimethyloctane ”=“m 5/7-
HI
208 2,7-Dimethyloctane "’ET\/\)\H; 5/67
209 | 2,3-Dichloropropene CI\“ 2/36
e
210 | 3,3-Dimethyloctane e e 5/73
Hy
211 3,4-Dimethyloctane “=°/\/W)\’m’ 5/73
CH,
H;C
212 | 3,5-Dimethyloctane ' \m”: 5/7-
213 Butyl ethyl sulfide ML S e AH 2/67
H,
214 4,4-Dimethyloctane gt " H, 5/72
Hy
215 4,5-Dimethyloctane "‘c‘f‘j’i\f‘tﬂ, 5/73
CHy
ML H,
216 4-Propylheptane VJJA) 5/66
Hy
217 1-Butene e aen, 4/13
CH
218 3-Ethyl-2-methylheptane 5/73
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HE Hy
219 4-Ethyl-2-methylheptane \/\,rjf 5/69
Hiy '
220 3-Bromo-1-propene Ml g, 2/51
CH,
221 5-Ethyl-2-methylheptane ||,|:’)/\/LYH$ 5/71
InI?j'.
Hy
222 3-Ethyl-3-methylheptane " F\g(\/\w; 5/78
CHy
H?
223 2,2,3-Trimethylhexane Hs H, 5/56
He o,
H,C "
224 Isobutyl mercaptan 1:\*‘ 2/58
]
CH,
225 3-Ethyl-4-methylheptane Hacfj/k/\Ha 5/75
H,C
HiCe,
226 Isoprene \ﬂ:\"’ 3/71
227 2,2,3-Trimethylheptane Hac){clig/\/ms 5/73
HL bn,
H,C "
228 4-Ethyl-2-methylhexane ' ,\/l/\l:: 5/52
H.C *
H r3 Hy
229 2,2,5-Trimethylheptane “F’ ){\j\/‘”* 5/68
H,
H4E Hy
230 2,2,6-Trimethylheptane i m H 5/64
231 3-Chloropropene H’cz/_c' 2/71
Hy
232 2,3,3-Trimethylheptane e e H, 5/76
Hy CH, ~
233 2,3,4-Trimethylheptane HC H, 5/74
H3
234 2,4-Dimethylheptane o T e 5/5-
H, ) 'MSTI
235 2,3,6-Trimethylheptane HE H, 5/69
Hy
236 n-Nonane R 5/53
237 2,4,5-Trimethylheptane HEL Hy 5/71
C-“: II:I
H,
238 Cis-2-butene H,c\f;\ 4/12
H
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- W]
239 Ethyl propionate “1“/\]]’FV ' 1/09
Hy
240 | 3,3,4-Trimethylheptane e " 5/78
H.l
H:I.'
241 3,3,5-Trimethylheptane "Fm ch 5/74
242 Propylene H € =CH,; 4/05
243 n-Butyl chloride o ~"eH, 2/97
244 3,4,5-Trimethylheptane HE Hy 5/77
H,
245 Trans-3-methyl-2-pentene u.-.—’\f"‘\cH. 4/32
L
HJ
246 | 3,3-Diethylhexane Hye b 5/81
H!
HE ) AH
247 2,2,3,3-Tetramethylpentane H, 5/65
cH,
248 Sec-butyl acetate YT . 1/48
H,G,
249 4-Ethyl-2,2-dimethylhexane ra% s 5/66
" e,
- e .
250 | 3-Ethyl-2,3-dimethylhexane ’ % 5/81
Ciy H
CH, "
251 4-Ethyl-2,3-dimethylhexane e H, 5/76
CH,
252 4-Methyl-trans-2-pentene ch,\im: 4/29
H,
253 4-Ethyl-2,4-dimethylhexane He H, 5/78
HJ H.1
H
254 | Isopentyl acetate Hg‘ﬂ'ﬂ\/jf ; 1/42
I:H._.II
255 4-Ethyl-3,3-dimethylhexane he R H, 5/81
s .
256 3-Ethyl-3,4-dimethylhexane : :‘)(L’:H 5/8-
HJ
CH, CH,
257 2,3,4-Trimethylpentane H;!’ﬁ/l\ﬂ*; 4/99
HI
H
258 | 2-Methyl-1-pentene W 4/19
259 n-Butyl mercaptan e 2/7-

74




(-0)Jgo> sl

HJC CHB
260 2,2,4,4-Tetramethylhexane chMHQ 5/82
HJE CH
H:I
261 2,2-Dimethyl-3-ethylpentane H H, 5/56
H, Hy
H, Hy H,
262 2,2,5,5-Tetramethylhexane Je " 5/59
:- H* 4
263 4-Ethyl-m-xylene H'C‘ES 2/68
264 2,3,3,5-Tetramethylhexane ) :=c " Hy 5/74
¥ H_'-
265 1,4-Pentadiene H, O ", 3/82
I'I:|
266 | 2-Methyl-2-pentene cf\’m' 4/31
H H"
267 3,3,4,4-Tetramethylhexane iy ) H, 5/91
H, "
268 1-Tridecene e 4/96
CH,
H,C
269 3,3-Diethyl-2-methylpentane Hy H, 5/86
Hy
270 2-Methylheptane HFT\/\’(H’ 5/36
M,
H.C
271 2-Methylhexane ' W”s 5/28
‘ Hep,
272 3-Ethyl-2,3,4-trimethylpentane H,C. CH, 5/89
H! ¥
273 | 1-Bromopropane S, 2/71
HE T, CH,
274 2,2,3,3,4-Pentamethylpentane H, H, 5/91
H,, 3
H, H,C. CH’CH
275 2,2,3,4,4-Pentamethylpentane H‘?%H 5/88
i1 H: i
276 n-Decyl mercaptan B 2/92
277 n-Pentylbenzene Q_\_\ 3/09
oM,
278 2-Ethylhexyl acrylate mt"‘f‘j"wmﬁ‘”‘ 1/38
M,
279 1-Undecene N T 5/07
280 n-Undecane N 5/03
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281 Undecyl mercaptan HE ooy, 2/2.
282 Bromochloromethane Br. Ll 1/95
H.C H,
283 2-Bromopropane ] 2/83
LH,
284 n-Hexylbenzene \_\_\@ 3/15
285 1-Dodecene Mo oy, 5/03
286 n-Dodecyl mercaptan HBirmm 2/59
287 n-Heptylbenzene G_\—\_\ 2/57
cH,
H, CH,
288 2,4-Dimethyl-3-isopropylpentane H,C CH, 5/78
H,C H,
289 n-Tetradecane B 4/88
290 n-Propyl chloride M~ 2/86
291 1-Pentadecene Mg o o P A 4/18
C
292 Isopropyl iodide e \|/CH° 2/8-
|
293 n-Propyl iodide R~ 2/7-
294 Propane HiC _LHy 4/58
295 n-Propyl mercaptan g e 2/4-
H,C. SH
296 Isopropyl mercaptan T 2/37
H,
297 Ethyl methyl sulfide Mo en, 2/04
298 Dibromomethane Br. _Br 1/71
299 Hexachloro-1,3-butadiene e : 3/12
300 Furan 2/48
301 Thiophene 2/2.
302 1,3-Butadiene 3/6
303 4-1sopropylheptane 5/72
304 2,4,6-Trimethylheptane 5/62
305 3-Methyl-3-ethylpentane 5/42
306 Isobutene 4/06
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307 Chlorofluoromethane CL_F 2/54
308 Methyl propionate 't'-"jf o 1/02
309 1-Bromobutane H e ~""g 2/83
CH,
310 3,4,4-Trimethylheptane ne 9 My 5/78
HS
H,
311 sec-Butyl chloride Hy 3/03
cl
312 | n-Butane HEen, 4/71
HC_LCH,
313 Isobutane f 4/81
3
314 Dichloromethane CL,_~cl 2/14
H, GH,
315 2,2,3,5-Tetramethylhexane HH.Q H, 5/68
T H1
316 | 3-Ethyl-5-methylheptane HiE L 5/69
HC '
H.l
317 2,5-Dimethylheptane He H, 5/53
Hy
buty! H:'XSH /
318 Tert-butyl mercaptan 2/47
HC™ em,
H,
319 4,4-Dimethylheptane e~ ) t 5/56
HiC g
320 | Isopropyl methyl sulfide T“ H, 2/2.
Hl
321 Diiodomethane I~ 1/28
322 Cyclopentene @ 3/55
H,
323 4-Ethyl-4-methylheptane Hy 5/76
n_lr. H?_
e 3
324 2,3,4,4-Tetramethylhexane " 3 H, 5/82
H,CH,
325 Methylbromide Br—CH, 2/58
H, y
326 2,2,4,4-Tetramethylpentane H, " 5/52
H,CCH,
327 2-Pentyne " ¢,cf¢ N 3/15
328 | Ethyl acrylate “-“""719"‘:“";" 1/14
329 Cyclopentane Q 4/02
H,C
330 | 2-Methyl-1-butene \g:\“a 421
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331 | 3-Ethylheptane "‘c/\/[/\/\c"‘ 5/58
HyC

332 Trans-3-heptene "IVW“- 4/53

333 1-Pentene HCF ", 4/35
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MLOGP | GATSle | XMOD Jhete
MLOGP | V\/---
GATSle | 0/700 Ve
XMOD | 0/551 0/02) Voo
Jhete 0/44A 0/321 0/332 Ve

'- Moriguchi octanol-water partition coefficient

'- Geary autocorrelation—lag1/weighted by atomic sanderson electronegativities
'- Modified Randic chi-lindex

¥- Blaban-type index from electonegativity weighted distance matrix
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0dls 03,91 (F-0) Jgaz ;0 SluS 5 sled Glp Jowo 40 00l o))y slaosisS oy polio

Joe j0 0al 0)ly slronisS carogs polie —(F-0) Jgom

o,les | MLOGP | GATSle | Jhete | XMOD o,les | MLOGP | GATSl1e | Jhete | XMOD
1 2/419 1/854 | 2/724 | 35/507 33t 2/352 | 2/667 | 2/656 | 17/485
2 0/845 1/024 | 1/265 | 11/500 34 2/459 | 2/667 | 2/544 | 17/485
3t 2/081 3/000 | 2/622 | 14/485 35t 2/459 | 2/667 | 2/787 | 17/485
4 1/373 1/426 | 4/193 | 21/838 36 2/459 | 2/667 | 2/899 | 17/485
5 1/064 1/024 | 2/529 | 18/192 37 3/516 | 2/833 | 2/000 | 18/000
6 4/823 3/200 | 3/465 | 26/863 38 2/459 | 3/000 | 3/258 | 15/856
Tt 0/996 1/441 | 3/742 | 20/149 39 3/516 | 3/333 | 2/627 | 16/620
8 2/459 3/000 | 2/814 | 16/620 40t 2/459 | 3/000 | 3/446 | 15/364
9 0/996 1/441 | 3/329 | 21/541 41 2/604 | 3/478 | 4/933 | 28/000
10t 3/138 | 3/400 | 2/540 | 13/620 42 2/459 | 3/000 | 2/988 | 16/848
11v | 1/115 5/000 | 0/000 | 0/000 43 4/823 | 3/200 | 3/728 | 27/549
12 3/138 | 3/400 | 3/024 | 12/000 44 3/869 | 3/286 | 3/360 | 18/728
13 3/138 | 3/400 | 2/191 | 14/485 45 2/459 | 3/000 | 2/658 | 17/485
14 3/516 | 3/333 | 2/993 | 15/856 46 4/203 | 3/250 | 3/623 | 20/888
15t 2/226 | 2/073 | 2/400 | 23/521 47t 2/459 | 3/000 |2/734 | 17/485
16 1/373 1/426 | 3/513 | 23/241 48 4/520 | 3/222 | 3/802 | 24/252
17 2/226 | 2/434 | 3/208 | 17/864 49v | 3/516 | 2/833 |2/184 | 17/363
18v | 4/063 1/077 | 3/171 | 34/717 50 4/823 | 3/200 | 3/942 | 26/352
19 3/795 | 0/932 | 2/989 | 39/469 51 4/823 | 3/200 | 3/814 | 26/785
20t 3/478 | 0/966 | 3/034 | 29/077 52 2/957 | 3/308 | 4/798 | 32/000
21 3/478 | 0/966 | 3/077 | 29/178 53v | 2/459 | 3/000 | 2/965 | 16/848
22t 3/144 1/010 | 3/157 | 24/559 54 0/996 1/441 | 3/317 | 21/106
23 3/144 1/010 | 3/072 | 24/458 55t 2/459 | 3/000 | 3/032 | 16/620
24 3/045 | 0/937 | 2/882 | 28/735 56 4/823 | 3/200 | 3/798 | 27/777
25 2/876 | 0/917 | 2/909 | 23/539 57 1/442 1/044 | 2/589 | 21/192
26 0/203 2/221 | 1/077 | 11/000 58 1/373 1/426 | 3/217 | 24/106
27v | 2/702 | 0/927 | 2/955 | 21/229 59 4/823 | 3/200 | 3/809 | 27/116
28 3/210 1/477 | 2/826 | 33/931 60v | 2/081 | 3/000 | 2/622 | 14/485
29v | 2/255 1/833 | 2/769 | 18/000 61v | 1/373 1/426 | 3/439 | 24/334
30t 2/419 3/697 | 5/004 | 26/000 62 3/291 | 4/000 | 4/670 | 36/000
31 2/459 2/500 | 2/255 | 18/000 63 1/373 1/426 | 3/783 | 23/570
32v | 2/352 2/667 | 3/568 | 15/856 64 2/226 | 2/073 | 2/430 | 22/485
(F-0)Jgo= sl

o,lets | MLOGP | GATSIe | Jhete | XMOD o,les | MLOGP | GATSle | Jhete | XMOD
65t 1/373 1/426 | 3/436 | 24/334 100t | 1/795 1/065 | 3/704 | 21/898
66 3/516 3/333 |3/168 | 15/364 101 | 1/795 1/065 | 2/639 | 24/192
67 2/226 2/434 | 2/359 | 21/021 102 | 1/727 1/420 | 3/355 | 27/334
68t 3/516 3/333 | 2/339 | 17/485 103 | 1/219 1/020 | 2/537 | 12/374

81




69 2/459 3/000 |3/676 | 15/856 104 | 1/727 1/420 | 3/607 | 26/469

70 3/516 3/333 | 2/754 | 16/848 105 | 4/823 | 3/200 | 3/603 | 27/448

71 1/672 3/000 | 4/848 | 19/321 106v | 1/727 1/420 | 3/146 | 27/106

72t 2/604 2/475 | 2/463 | 24/021 107 | 1/727 1/420 | 3/438 | 27/334
73 4/823 3/200 | 3/168 | 28/211 108 | 3/451 1/339 | 2/555 | 33/738

74 3/869 3/286 | 2/447 | 20/485 109 | 3/869 | 3/286 | 3/154 | 18/364

75t 2/604 2/144 | 2/533 | 25/485 110t | 3/869 | 3/286 | 3/144 | 19/084
76v | 3/210 | 0/944 | 2/927 | 25/902 111 | 2/459 | 3/000 | 2/488 | 17/485
77 1/672 1/248 | 3/359 | 16/743 112v | 3/869 | 3/286 | 2/992 | 20/076

78 2/608 2/000 | 2/821 | 20/363 113 | 2/604 | 2/144 | 3/078 | 22/838

79 1/859 1/711 | 2/911 | 24/706 114 | 4/823 | 3/200 | 4/073 | 26/352

80 1/597 1/969 | 3/076 | 17/609 115t | 3/869 | 3/286 | 2/832 | 19/848

81 1/672 1/248 | 2/994 | 19/263 116 | 3/869 | 3/286 | 3/144 | 19/084

82 2/812 2/714 | 2/599 | 20/485 117 | 2/957 | 2/511 | 2/542 | 27/021

83t 1/619 1/426 | 3/472 | 27/334 118 | 2/942 | 2/125 | 2/682 | 23/591
84 1/619 1/426 | 3/738 | 26/469 119 | 2/942 | 2/125 | 2/890 | 22/726

85 3/869 2/857 | 2/400 | 19/243 120t | 1/597 1/033 | 1/763 | 18/738

86 3/869 2/857 | 2/140 | 20/591 121 | 2/942 | 2/125 | 2/859 | 22/726

87t 2/812 3/000 | 3/003 | 19/848 122 | 4/203 | 2/875 | 2/328 | 22/243
88 4/203 3/250 | 3/355 | 22/312 123t | 4/203 | 2/875 | 2/125 | 23/591

89 2/812 3/000 | 2/559 | 20/485 124 | 4/203 | 2/875 | 2/400 | 22/607

90 4/520 3/222 | 3/702 | 24/024 125t | 3/146 | 3/000 | 2/616 | 23/485

91 2/812 3/000 | 2/777 | 20/485 126 | 4/203 | 2/875 | 2/058 | 23/591

92 1/672 1/248 | 2/994 | 19/263 127 | 3/146 | 3/000 | 3/551 | 20/499

93 4/823 3/200 | 3/124 | 27/983 128 | 3/146 | 3/000 | 3/886 | 20/499

94 2/081 3/000 |2/826 | 13/620 129 | 2/129 1/087 | 2/682 | 27/192

95 3/869 2/857 |2/123 | 20/363 130t | 1/364 1/000 | 1/825 | 12/374

96v | 2/812 3/000 | 2/822 | 19/620 131 | 2/060 1/418 | 3/097 | 30/106
97 4/520 3/222 | 2/877 | 25/848 132 | 4/203 | 3/250 | 3/112 | 21/364

98 2/812 3/000 | 2/980 | 19/848 133 | 4/203 | 3/250 | 2/928 | 21/755

90t 2/812 3/000 | 3/791 | 17/660 134 | 4/823 | 3/200 | 2/968 | 28/848

(F-0)Jgo> saalol

o,les | MLOGP | GATSIe | Jhete | XMOD o,les | MLOGP | GATSle | Jhete | XMOD
135 | 4/203 3/250 |3/355 | 22/312 170t | 4/520 | 3/222 | 3/410 | 25/312
136t | 1/672 3/000 |2/549 | 11/485 171 | 4/823 | 3/200 | 3/469 | 26/727
137 | 4/823 3/200 | 4/328 | 26/228 172 | 4/520 | 3/222 | 3/617 | 25/092
138 | 4/203 3/250 | 2/862 | 22/848 173 | 4/520 | 3/222 | 3/499 | 25/540
139t | 4/203 3/250 | 2/920 | 22/848 174 | 4/823 | 3/200 | 3/564 | 28/540
140v | 1/817 2/321 | 1/642 | 25/102 175 | 4/520 | 3/222 | 3/467 | 23/727
141 | 2/459 3/000 | 2/658 | 17/485 176 | 2/812 | 3/000 | 2/689 | 20/485
142 | 4/203 3/250 | 3/389 | 20/499 177 | 4/520 | 3/222 | 3/576 | 24/549
143 | 4/203 3/250 |3/708 | 21/024 178 | 4/520 | 3/222 | 3/377 | 24/219
144 | 4/823 3/200 |4/102 | 25/864 179 | 1/817 | 2/044 | 2/941 | 19/919
145 | 2/274 2/098 | 3/142 | 26/783 180t | 0/845 | 2/274 | 1/694 | 12/021
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146 | 3/911 2/595 | 2/697 | 36/021 181 | 4/520 | 3/222 | 3/577 | 23/863
147v | 3/291 2/542 | 3/088 | 26/864 182 | 2/459 | 3/000 | 2/734 | 17/485
148 | 3/169 2/000 | 2/862 | 25/954 183 | 4/520 | 3/222 | 2/747 | 25/620
149 | 1/757 | 4/000 | 1/000 | 6/000 184 | 2/812 | 3/000 | 2/984 | 19/848
150t | 3/259 2/222 | 2/720 | 25/827 185 | 4/520 | 3/222 | 2/955 | 25/848
151 | 4/520 2/889 | 2/228 | 25/827 186 | 4/823 | 3/200 | 3/626 | 26/863
152 | 3/463 3/000 | 2/664 | 26/485 187 | 4/823 | 3/200 | 3/698 | 28/769
153v | 4/520 2/889 | 2/078 | 26/591 188 | 4/520 | 3/222 | 3/878 | 23/124
154 | 2/446 1/110 | 2/718 | 30/192 189 | 2/081 | 2/600 | 2/484 | 14/485
155 | 1/727 1/420 | 3/358 | 27/334 190t | 4/520 | 3/222 | 4/014 | 23/321
156v | 4/520 3/222 | 3/825 | 25/456 191v | 4/520 | 3/222 | 3/281 | 23/499
157 | 4/823 3/200 | 3/684 | 25/963 192 | 3/608 | 2/570 | 2/655 | 33/021
158 | 4/520 3/222 | 3/919 | 24/388 193 | 1/940 | 2/419 | 3/352 | 23/689
159 | 4/520 3/222 | 3/678 | 24/549 194 | 3/562 | 2/300 | 2/346 | 29/591
160t | 3/869 3/286 | 3/154 | 18/364 195 | 4/823 | 3/200 | 4/089 | 26/549
161 | 4/520 3/222 | 2/915 | 24/755 196 | 3/562 | 2/300 | 2/908 | 28/418
162v | 2/081 3/000 |3/143 | 13/620 197 | 3/562 | 2/300 | 2/496 | 28/726
163v | 4/520 3/222 | 3/175 | 26/076 198 | 2/681 1/422 | 3/720 | 35/697
164 | 4/520 3/222 | 3/155 | 25/084 199 | 4/823 | 3/200 | 2/773 | 28/620
165 | 4/823 3/200 | 3/462 | 27/448 200 | 4/823 | 3/200 | 2/886 | 28/848
166 | 1/817 2/386 | 2/578 | 16/507 201 | 4/203 | 3/250 |3/373 | 21/728
167 | 4/520 3/222 | 3/325 | 25/312 202 | 4/823 | 3/200 | 2/998 | 28/848
168 | 4/520 3/222 |3/223 | 25/211 203 | 4/823 | 3/200 | 3/206 | 29/076
169 | 1/817 1/990 | 2/298 | 19/485 204 | 4/823 | 3/200 | 3/130 | 28/084

(F-0)Jguz saslol
o)les | MLOGP | GATSIe | Jhete | XMOD o,les | MLOGP | GATSle | Jhete | XMOD
205t | 4/823 3/200 | 3/160 | 27/983 240 | 4/823 | 3/200 | 3/778 | 27/252
206 | 2/812 3/000 | 2/777 | 20/485 241 | 4/823 | 3/200 | 3/642 | 27/091
207 | 4/823 3/200 | 3/033 | 27/983 242 | 1/219 | 3/000 | 2/187 | 8/485
208 | 4/823 3/200 | 2/909 | 27/755 243 | 2/226 1/043 | 2/274 | 18/374
209 | 2/081 1/073 | 3/147 | 20/685 244 | 4/823 | 3/200 | 3/685 | 27/777
210v | 4/823 3/200 | 3/277 | 27/728 245 | 2/459 | 3/000 | 3/219 | 16/848
211 | 4/823 3/200 | 3/309 | 28/312 246 | 4/823 | 3/200 | 3/875 | 28/456
212 | 4/823 3/200 | 3/269 | 28/211 247 | 4/520 | 3/222 | 4/145 | 22/864
213 | 2/604 2/144 | 2/522 | 25/485 248 | 1/373 1/426 | 3/765 | 23/377
214v | 4/823 3/200 |3/418 | 27/728 249 | 4/823 | 3/200 | 3/631 | 26/955
215 | 4/823 3/200 | 3/376 | 28/312 250 | 4/823 | 3/200 | 3/944 | 27/388
216 | 4/823 3/200 | 3/295 | 29/076 251 | 4/823 | 3/200 | 3/756 | 27/777
217 | 1/672 3/000 | 2/297 | 11/485 252 | 2/459 | 3/000 | 3/032 | 16/620
218 | 4/823 3/200 | 3/398 | 28/312 253 | 4/823 | 3/200 | 3/803 | 27/227
219 | 4/823 3/200 | 3/391 | 28/211 254v | 1/727 1/420 | 3/363 | 26/241
220t | 1/881 1/029 | 2/408 | 21/738 255 | 4/823 | 3/200 | 3/971 | 27/480
221 | 4/823 3/200 |3/256 | 28/211 256 | 4/823 | 3/200 | 4/020 | 27/616
222 | 4/823 3/200 | 3/576 | 28/092 257 | 4/203 | 3/250 | 3/464 | 21/321
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223 | 4/520 3/222 | 3/589 | 23/888 258 | 2/459 | 3/000 | 2/831 | 16/620
224 | 1/817 2/386 | 2/576 | 17/156 259 | 1/817 | 2/386 | 2/218 | 18/021
225 | 4/823 3/200 |3/530 | 28/540 260v | 4/823 | 3/200 | 3/888 | 25/607
226 | 1/974 2/600 | 3/205 | 13/620 261 | 4/520 | 3/222 |3/793 | 24/116
227 | 4/823 3/200 | 3/518 | 26/888 262 | 4/823 | 3/200 | 3/563 | 25/243
228 | 4/520 3/222 | 3/307 | 25/211 263 | 3/562 | 2/300 | 2/945 | 28/418
229v | 4/823 3/200 | 3/356 | 26/727 264 | 4/823 | 3/200 | 3/866 | 26/159
230t | 4/823 3/200 | 3/205 | 26/499 265 | 1/974 | 2/600 | 2/653 | 14/485
231 | 1/672 1/000 | 2/460 | 15/374 266 | 2/459 | 3/000 | 3/137 | 16/620
232 | 4/823 3/200 | 3/633 | 27/024 267 | 4/823 | 3/200 | 4/282 | 26/228
233 | 4/823 3/200 | 3/583 | 27/549 268 | 4/611 | 3/000 | 2/792 | 38/485
234 | 4/520 3/222 | 3/151 | 24/983 269 | 4/823 | 3/200 | 4/154 | 27/752
235 | 4/823 3/200 | 3/301 | 27/219 270 | 4/203 | 3/250 | 2/716 | 22/620
236 | 4/520 3/222 | 2/595 | 26/485 271 | 3/869 | 3/286 | 2/678 | 19/620
237 | 4/823 3/200 | 3/503 | 27/448 272 | 4/823 | 3/200 | 4/229 | 26/684
238 | 1/672 3/000 | 2/549 | 11/485 273t | 2/026 1/093 | 2/059 | 21/738
239 | 0/996 1/441 | 3/500 | 21/334 274 | 4/823 | 3/200 | 4/404 | 25/160

(F-0)Jguz saslol
o,les | MLOGP | GATSl1e | Jhete | XMOD o,les | MLOGP | GATSle | Jhete | XMOD
275 | 4/823 3/200 | 4/231 | 24/928 305t | 4/203 | 3/250 | 3/583 | 22/092
276 | 3/911 2/595 | 2/697 | 36/021 306 | 1/672 | 3/000 | 2/803 | 10/392
277 | 3/854 2/364 | 2/215 | 32/591 307 | 1/115 1/353 | 2/212 | 13/435
278 | 2/865 1/421 | 3/874 | 38/925 308 | 0/586 1/468 | 3/459 | 18/541
279 | 4/058 3/000 | 2/738 | 32/485 309 | 2/419 1/158 | 2/248 | 24/738
280v | 5/115 3/182 | 2/691 | 32/485 310 | 4/823 | 3/200 | 3/823 | 27/252
281 | 4/203 2/617 | 2/733 | 39/021 311v | 2/226 1/043 | 2/658 | 16/796
282 | 1/597 1/249 | 1/988 | 22/627 312 | 2/729 | 3/500 | 1/975 | 11/485
283 | 2/026 1/093 | 2/444 | 18/764 313v | 2/729 | 3/500 | 2/324 | 10/392
284 | 4/135 2/417 | 2/110 | 35/591 314 | 1/364 1/313 | 2/067 | 16/263
285 | 4/339 3/000 | 2/767 | 35/485 315 | 4/823 | 3/200 | 3/735 | 26/023
286 | 4/484 2/637 | 2/763 | 42/021 316 | 4/823 | 3/200 | 3/412 | 28/439
287t | 4/407 2/462 | 2/028 | 38/591 317 | 4/520 | 3/222 | 3/061 | 24/983
288 | 4/823 3/200 | 3/984 | 26/785 318 | 1/817 | 2/386 | 3/079 | 14/500
289 | 5/931 3/143 | 2/785 | 41/485 319 | 4/520 | 3/222 |3/431 | 24/728
290t | 1/817 1/016 | 2/097 | 15/374 320 | 1/817 1/990 | 2/649 | 19/197
291 | 5/130 3/000 |2/834 | 44/485 321 | 2/226 1/317 | 1/652 | 41/719
292 | 2/226 2/472 | 2/333 | 23/960 322 | 2/081 | 2/400 | 2/324 | 15/000
293 | 2/226 2/472 | 1/981 | 28/102 323 | 4/823 | 3/200 | 3/690 | 28/092
294 | 2/276 3/667 | 1/633 | 8/485 324 | 4/823 | 3/200 | 4/034 | 26/488
295 | 1/364 2/332 | 2/014 | 15/021 325 | 1/115 1/000 | 1/172 | 20/500
296 | 1/364 2/332 | 2/381 | 13/279 326 | 4/520 | 3/222 | 3/746 | 22/243
297 | 1/364 1/892 | 2/082 | 17/521 327v | 2/081 | 2/600 | 2/809 | 14/485
298 | 1/817 1/197 | 1/914 | 28/991 328 | 0/888 1/467 | 3/728 | 21/334
299v | 3/659 2/500 |5/218 | 45/837 329 | 3/138 | 2/800 | 2/083 | 15/000
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300 | 0/156 1/704 | 2/975 | 16/000 330t | 2/081 | 3/000 | 2/847 | 13/620
301 1/173 1/349 | 2/703 | 20/000 331 | 4/520 3/222 | 3/092 | 26/076
302 1/565 2/500 | 2/732 | 11/485 332 2/812 3/000 | 2/777 | 20/485
303 | 4/823 3/200 | 3/500 | 28/312 333 | 2/081 | 3/000 | 2/402 | 14/485
304 | 4/823 3/200 | 3/337|27/118
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S 0/363 | 0/397 | 0/284 | 0/312 | 0/274| 0/254 | 0/352 | 0/267 | 0/313
390 1 2 1 2 0 0 1 6 5
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Os-*’}T 3 2 0 2 3 8 9 5 3
0.45
0.4 -
0.35
B 03
é 0.25 - —eo—train set
0.2 1 ——test set
0.15 -
01 T T T T T T T T 1

1 2 3 45 6 7 & 910
0;01..\4.7

M)Lil J)J.u &)L L: 09‘)] 9 w)}a] &S 6‘).» Lbo; Slows o> RMSE )JQLM ulj.y.!}' —(\—&)J&w

87




0.45 ~
0.4 A
0.35 A
0.3 A

0.25 —e—train set
0.2 -

0.15 A
0.1 T T T T T T T T 1

1 2 3 45 6 7 8 910

RMSE

—eo—test set

o; aloas

Sl oo @b b oge3l 5 (b390T 6w sl oS Slasi w1 RMSE 0l ol i ~(V-0) S

=

u.a)g.oT o ,90 dlaxi g lody Y ve )5 slawy Ols! -Y-0-Y-1-0
Uygel Geygs slaws 0 A B Y 5l lan aY slee,S slaws (gileaige 5l Al e ol o
Slayo (Sl jgdome 4 azgi b onyd (Bi9el SloaSed (e 5l Coled 5o wads ools s calizee
sPi5el 590 &g Doy Y 50 095 Lk Gl @l Jse el 5 Bl slacs e sl s
oS glas 5529 L YL lao 5 sl jo .l sanl (V-0) Jgaz ;o 50 dlol> guls a5 aib o

oS olass 3 cplpls qea)lo 1y Sl s sl Uas 20058l cyg03] 5 (590l slocs s (slp

A oolaiwl oS

Sloo,5 olasd 5 aSgaSew 02 )X has @b b pleaSed gl s Slaye (:Ske j9dome polie —(V-0) Jsoz
;é.ll.?’m(_gl.mc\:}ﬁjdl.@‘),; Aiy)édzl.’;:’u

‘s.w)yaT o ;90 dlaws

G 6 8 9 12 14 16 18 20
oigel
2 | 1/529 | 0/875 | 0/6608 | 0/415 | 0/392 | 0/369 | 0/363 | 0/363
. 9 4 5 9 7 3 1
3 | 3| 0/520 | 0/457 | 0/4192 | 0/407 | 0/404 | 0/397 | 0/397 | 0/397
Q 1 3 1 4 5 3 2
§ | 4| 0/302 | 0/298 | 0/285 | 0/284 | 0/284 | 0/284 | 0/284 | 0/284
3 5 3 7 6 5 3 1
5 | 0/422 | 0/352 | 0/3221 | 0/314 | 0/312 | 0/312 | 0/312 | 0/312
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6 9 7 9 5 3 2
6 | 0/547 | 0/323 | 0/3057 | 0/293 | 0/285 | 0/279 | 0/276 | 0/274
7 4 2 9 2 6 0
7 | 1/239 | 0/556 | 0/3625 | 0/321 | 0/302 | 0/291 | 0/262 | 0/254
6 0 0 2 4 5 0
8 | 1/071 | 0/663 | 0/4725 | 0/402 | 0/398 | 0/395 | 0/380 | 0/352
9 6 5 4 9 6 1
q | 0/386 | 0/308 | 0/2952 | 0/286 | 0/279 | 0/268 | 0/267 | 0/267
7 4 4 8 0 7 6
\ 0/354 | 0/316 | 0/3647 | 0/355 | 0/332 | 0/321 | 0/316 | 0/313
0 9 0 7 7 7 5
Gy 6 8 9 12 | 14 | 16 | 18 | 20
Y]]
2 | 1/471 | 0/800 | 0/5694 | 0/418 | 0/395 | 0/276 | 0/263 | 0/262
1 5 7 8 6 7 6
3 | 0/508 | 0/437 | 0/3941 | 0/391 | 0/397 | 0/400 | 0/400 | 0/401
5 6 1 6 8 5 2
4 | 0/307 | 0/335 | 0/277 | 0/284 | 0/284 | 0/285 | 0/282 | 0/284
7 0 1 0 9 0 2 6
5 | 0/438 | 0/414 | 0/3061 | 0/315 | 0/326 | 0/331 | 0/334 | 0/335
; 3 4 8 7 8 0 1
é 6 | 0/539 | 0/393 | 0/3690 | 0/366 | 0/380 | 0/383 | 0/387 | 0/384
Vi, 8 4 2 8 6 0 6
-59 7 | 1/152 | 0/404 | 0/3339 | 0/326 | 0/329 | 0/359 | 0/374 | 0/391
6 3 9 1 4 3 1
8 | 0/889 | 0/649 | 0/4704 | 0/417 | 0/417 | 0/413 | 0/386 | 0/334
0 1 7 0 1 3 2
q | 0/307 | 0/279 | 0/2820 | 0/302 | 0/317 | 0/320 | 0/321 | 0/323
6 1 1 1 0 9 0
\ 0/310 | 0/287 | 0/2793 | 0/289 | 0/266 | 0/266 | 0/266 | 0/265
3 1 7 2 1 1 8
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5 Aoz b e )S) Glagts; Gabs 670 Gl Goad i 5 25 ol

g allaiz b 5,5, by, Gtk 612 Sliull (ool St 5 @25 polie —(V0-0) g0

. Log K . Log Kn

o et Exp M?_RH ANN oled Exp I\%ILR ANN
1 1/510 1/602 1/564 35t 3/340 3/805 | 3/357
2 2/660 1/563 2/717 36 3/320 3/823 | 3/393
3t 4/100 3/911 4/361 37 4/030 | 4/718 | 4/223
4 1/280 1/839 1/529 38 4/290 | 4/240 | 4/490
5 1/260 1/361 1/553 39 4/980 5/262 | 4/859
6 5/690 5/595 5/700 40t 4/280 | 4/315 | 4/517
7t 1/180 1/580 1/527 41 4/830 3/842 | 4/107
8 4/540 4/099 4/411 42 4/300 | 4/106 | 4/454
9 1/200 1/387 1/526 43 5/860 5/575 | 5/700
10t 4/880 5/212 4/852 44 5/010 5/486 | 5/190
11v 4/550 5/178 4/960 45 4/320 3/995 | 4/395
12 5/070 5/438 4/893 46 5/360 5/620 | 5/592
13 4/850 5/077 4/831 47t 4/310 | 4/007 | 4/412
14 4/860 5/390 4/927 48 5/630 5/619 | 5/676
15t 2/500 2/600 2/430 49v | 4/300 | 4/806 | 4/358
16 1/380 1/602 1/527 50 5/800 5/718 | 5/750
17 2/740 3/474 2/854 51 5/730 5/658 | 5/732
18v 2/220 2/781 2/471 52 3/840 3/677 | 4/085
19 1/670 1/978 2/470 53v | 4/290 | 4/103 | 4/449
20t 2/270 2/658 2/471 54 1/210 1/424 | 1/526
21 2/200 2/656 2/471 55t 4/290 | 4/134 | 4/458
22t 2/590 2/807 2/471 56 5/760 5/565 | 5/696
23 2/630 2/802 2/471 57 1/160 1/462 | 1/602
24 2/080 2/244 2/470 58 1/160 1/476 | 1/526
25 2/400 2/551 2/471 59 5/750 5/627 | 5/723
26 2/030 1/741 2/442 60v | 4/110 3/911 | 4/361
27v 2/540 2/614 2/471 61v 1/370 1/491 | 1/527
28 1/900 2/258 1/953 62 3/150 4/041 | 4/112
29v 2/490 3/037 2/801 63 1/360 1/616 | 1/527
30t 5/160 4/003 4/898 64 2/460 2/699 | 2/440
31 3/400 3/566 2/792 65t 1/420 1/490 | 1/527
32v 3/830 3/979 3/578 66 4/930 5/463 | 4/982
33t 3/810 3/684 3/331 67 2/890 3/050 | 2/752
34 3/350 3/766 3/282 68t 4/860 5/137 | 4/817

(V- -0)Jguz> (saalol
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. Log Kn . Log Kn

oled Exp MgLR ANN e Exp I\%ILR ANN
69 4/330 4/307 4/567 104 1/550 1/649 | 1/527
70 4/820 5/262 4/863 105 5/710 5/564 | 5/693
71 4/530 3/450 4/170 106v | 1/280 1/517 | 1/526
72t 3/090 3/171 2/874 107 1/540 1/543 | 1/527
73 5/700 5/424 5/598 108 3/400 2/368 | 2/447
74 5/170 5/179 4/863 109 5/240 5/486 | 5/223
75t 2/660 2/839 2/473 110t | 5/210 5/419 | 5/100
76v 2/380 2/667 2/471 111 | 4/210 3/968 | 4/355
77 3/100 2/334 2/305 112v | 5/160 5/304 | 4/958
78 2/550 3/264 2/768 113 2/560 3/168 | 2/514
79 2/310 2/004 1/537 114 | 5/780 5/739 | 5/759
80 2/460 2/597 2/375 115t | 5/230 5/299 | 4/960
81 2/610 2/046 1/854 116 5/120 5/419 | 5/100
82 3/590 3/859 3/498 117 3/220 3/261 | 3/007
83t 1/500 1/452 1/527 118 2/660 3/337 | 2/663
84 1/580 1/573 1/528 119 2/580 3/450 | 2/818
85 4/380 5/013 4/649 120t | 2/610 1/689 | 2/199
86 4/480 4/848 4/534 121 2/530 3/445 | 2/814
87t 4/530 4/164 4/482 122 | 4/490 5/050 | 4/746
88 4/450 5/447 5/336 123t | 4/560 4/895 | 4/680
89 4/350 4/034 4/400 124 | 4/680 5/029 | 4/775
90 5/600 5/624 5/680 125t | 4/540 4/081 | 4/441
91 4/550 4/069 4/447 126 | 4/700 4/884 | 4/656
92 2/570 2/046 1/854 127 | 4/660 4/503 | 4/569
93 5/680 5/438 5/610 128 | 4/650 4/557 | 4/624
94 4/460 4/023 4/389 129 1/470 1/596 | 1/766
95 4/370 4/866 4/537 130t | 2/580 2/041 | 3/307
96v 4/500 4/155 4/440 131 1/440 1/544 | 1/527
97 5/570 5/325 5/358 132 5/310 5/494 | 5/459
98 4/470 4/160 4/477 133 5/310 5/429 | 5/365
99t 4/450 4/490 4/589 134 | 5/720 5/334 | 5/505
100t 1/290 1/918 2/140 135 5/380 5/447 | 5/336
101 1/290 1/538 1/678 136t | 4/110 3/793 | 4/320
102 1/590 1/529 1/527 137 5/920 5/791 | 5/777
103 3/090 2/034 2/942 138 5/310 5/319 | 5/157

(V- -0)Jguz (gaalol

. Log Kx . Log Kx

ooled Exp MgLR ANN o et Exp I\gILR ANN
139t 5/360 5/328 5/167 174 | 5/750 5/458 | 5/618
140v 2/600 2/112 2/571 175 5/500 5/613 | 5/673
141 4/310 3/995 4/395 176 | 4/560 4/055 | 4/429
142 5/280 5/617 5/604 177 5/600 5/556 | 5/629
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143 5/410 5/621 5/587 178 5/520 5/554 | 5/633
144 5/810 5/788 5/766 179 2/360 2/617 | 2/349
145 1/110 2/483 1/653 180t | 2/210 2/378 | 2/485
146 3/260 3/407 2/977 181 5/560 5/618 | 5/677
147v 3/330 3/694 3/204 182 | 4/310 4/007 | 4/412
148 2/250 3/283 2/980 183 5/550 5/325 | 5/373
149 4/430 4/755 4/950 184 | 4/450 4/161 | 4/478
150t 2/900 3/496 2/768 185 5/750 5/337 | 5/371
151 4/760 5/011 4/824 186 5/700 5/621 | 5/714
152 4/650 4/110 4/480 187 5/770 5/459 | 5/611
153v 4/760 4/917 4/780 188 5/590 5/734 | 5/732
154 1/560 1/638 1/842 189 3/140 3/635 | 3/034
155 1/550 1/530 1/527 190t | 5/660 5/738 | 5/738
156v 5/690 5/513 5/560 191v | 5/480 5/604 | 5/664
157 5/700 5/712 5/734 192 3/170 3/376 | 3/280
158 5/670 5/625 5/678 193 1/330 2/692 | 2/154
159 5/590 5/572 5/641 194 | 2/860 3/424 | 2/684
160t 5/510 5/486 5/223 195 5/840 5/724 | 5/757
161 5/520 5/430 5/522 196 2/640 3/621 | 2/888
162v 4/200 4/074 4/458 197 2/640 3/527 | 2/778
163v 5/570 5/352 5/369 198 1/640 1/715 | 1/531
164 5/580 5/439 5/518 199 5/670 5/323 | 5/502
165 5/760 5/541 5/679 200 5/710 5/321 | 5/492
166 2/570 3/086 2/672 201 5/360 5/503 | 5/441
167 5/580 5/446 5/512 202 5/690 5/339 | 5/509
168 5/530 5/439 5/511 203 5/710 5/352 | 5/511
169 2/090 2/518 2/411 204 | 5/720 5/430 | 5/604
170t 5/560 5/459 5/524 205t | 5/660 5/444 | 5/615
171 5/660 5/608 5/703 206 | 4/540 4/069 | 4/447
172 5/610 5/513 5/579 207 5/700 5/423 | 5/599
173 5/590 5/453 5/505 208 5/670 5/424 | 5/598

(V- -0)Jguz (gaalol

. Log Kx . Log Kx
ooled Exp MgLR ANN o et Exp I\gILR ANN

209 2/360 2/210 2/455 244 | 5/770 5/547 | 5/685
210v 5/730 5/486 5/645 245 | 4/320 4/144 | 4/500
211 5/730 5/438 5/608 246 5/810 5/516 | 5/659
212 5/700 5/440 5/611 247 5/650 5/801 | 5/758
213 2/670 2/837 2/473 248 1/480 1/630 | 1/527
214v 5/720 5/508 5/661 249 5/660 5/613 | 5/712
215 5/730 5/449 5/616 250 5/810 5/624 | 5/726
216 5/660 5/366 5/524 251 5/760 5/558 | 5/692
217 4/130 3/752 4/255 252 | 4/290 4/134 | 4/458
218 5/730 5/452 5/618 253 5/780 5/616 | 5/719
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219 5/690 5/460 5/626 254v | 1/420 1/630 | 1/527
220t 2/510 1/781 2/294 255 5/810 5/620 | 5/724
221 5/710 5/438 5/609 256 5/800 5/616 | 5/723
222 5/780 5/501 5/655 257 | 4/990 5/555 | 5/517
223 5/560 5/618 5/677 258 | 4/190 4/102 | 4/415
224 2/580 3/026 2/680 259 2/700 2/890 | 2/643
225 5/750 5/453 5/614 260v | 5/820 5/777 | 5/752
226 3/710 3/731 3/223 261 5/560 5/630 | 5/683
227 5/730 5/601 5/704 262 5/590 5/758 | 5/727
228 5/520 5/452 5/523 263 2/680 3/627 | 2/895
229v 5/680 5/590 5/692 264 | 5/740 5/723 | 5/746
230t 5/640 5/586 5/682 265 3/820 3/563 | 3/091
231 2/710 2/156 2/703 266 | 4/310 4/151 | 4/480
232 5/760 5/607 5/711 267 5/910 5/784 | 5/774
233 5/740 5/551 5/687 268 | 4/960 4/105 | 4/612
234 5/500 5/448 5/530 269 5/860 5/625 | 5/728
235 5/690 5/536 5/672 270 5/360 5/316 | 5/172
236 5/530 5/221 5/192 271 5/280 5/295 | 4/964
237 5/710 5/548 5/683 272 5/890 5/734 | 5/765
238 4/120 3/793 4/320 273t | 2/710 1/900 | 2/363
239 1/090 1/433 1/527 274 | 5/910 5/901 | 5/787
240 5/780 5/610 5/716 275 5/880 5/894 | 5/777
241 5/740 5/602 5/709 276 2/920 3/407 | 2/977
242 4/050 3/586 4/205 277 3/090 3/442 | 2/740
243 2/970 2/395 3/240 278 1/380 1/616 | 1/531

(V- =0)Jgaz> gaalsl

. Log K . Log K
oled Exp MgLRH ANN oled Exp I\%ILI; ANN

279 5/070 4/129 4/550 307 2/540 1/999 | 2/433
280V 5/030 5/218 5/471 308 1/020 1/317 | 1/527
281 2/200 3/425 2/722 309 2/830 2/064 | 2/416
282 1/950 1/508 1/534 310 5/780 5/617 | 5/720
283 2/830 2/233 2/476 311v | 3/030 2/601 | 3/292
284 3/150 3/447 2/815 312 | 4/710 4/999 | 4/869
285 5/030 4/121 4/582 313v | 4/810 5/155 | 4/880
286 2/590 3/430 2/849 314 | 2/140 1/924 | 2/273
287t 2/570 3/442 2/903 315 5/680 5/715 | 5/737
288 5/780 5/685 5/745 316 5/690 5/443 | 5/609
289 4/880 5/148 5/612 317 5/530 5/433 | 5/517
290t 2/860 2/243 3/318 318 2/470 3/349 | 2/717
291 4/180 4/048 4/307 319 5/560 5/516 | 5/595
292 2/800 2/802 2/875 320 2/200 2/601 | 2/417
293 2/700 2/369 2/697 321 1/280 0/344 | 1/524
294 4/580 4/902 4/914 322 3/550 3/436 | 2/628
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295 2/400 2/675 2/554 323 5/760 5/519 5/667
296 2/370 2/893 2/572 324 5/820 5/720 5/754
297 2/040 2/179 2/393 325 2/580 0/965 1/528
298 1/710 1/089 1/524 326 5/520 5/793 5/738
299v 3/120 2/625 3/384 327v | 3/150 3/688 3/120
300 2/480 1/220 1/536 328 1/140 1/386 1/528
301 2/200 1/532 1/525 329 4/020 4/633 3/922
302 3/600 3/406 2/839 330t 4/210 4/026 4/394
303 5/720 5/468 5/630 331 5/580 5/339 5/355
304 5/620 5/551 5/679 332 4/530 4/069 4/447
305 5/420 5/504 5/410 333 4/350 3/876 4/307
306 4/060 3/933 4/356

("5"L"’ PP -Y-6
leq.ig Glap Qg.:.m)f) 9 (Mo ‘SM ‘SleA.o ‘Sglg.)’)l —\-Y-0
95 5 9y L ol samlie g oo &l)l cas g4l Jow ol e (omy sl

M o o )‘A.E.A Ll 00l 00)51 (M-0) Jgo= 4o J.,ol:> Lg)LoT LSL‘Z’)MU‘ ad.:lf..\...\} GE:>

2,8 g ol gt )0 ANN g MLR slo Jow ws3 oUlgs 51 Las YL F o lel 4

Az (b (s, Gisy 5 s 450d Joe )bl la el ~(11-0) Jgoor

ANN R SE F MSE
Soigal (5 0/983 | 0/288 | 7412/747 | 0/082
03031 5 0/981 | 0/279 | 953/477 | 0/07vy
sl G 0/991 | 0/186 | 1531/027 | 0/039

MLR R SE F MSE
ool (6 0/960 | 0/438 | 768/630 | 0/188
03931 6 0/953 | 0/431 | 377/892 | 0/180
il G 0/970 | 0/334 | 451/592 | 0/109
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o)l.q...';'.v ‘al; )L._‘>l....: S S o
n F F F
1 Poly(pentadecafluorooctyl acrylate) p F|lF|F|F 1/339
o o FIr[FTF
F F F F
F e
2 Poly(trifluorovinyl acetate) ﬁ w 1/375
/\O g N
Cl
3 Poly(cyclohexyl a-chloroacrylate) /a\\/}n 1/532
o)
Cl
I oignid NP 53
o\
5 Poly(2-aminoethyl methacrylate) 4@\\/}” NH 1/537
7 2
7 o\
6 | Poly(furfuryl methacrylate) Aﬂ\\/}” o 1/538
o o
N\
Wn
Poly(1-phenyl-n-amyl o’ "o
! methacrylate) 1/540
8 Poly(N-methyl-methacrylamide) n 1/540
o/ NH
Cl
9 | Poly(vinyl chloride) N 1/540
n
Br
10 | Poly(sec-butyl a-bromoacrylate) W 1/542
o/ O‘F
Br
11 | Poly(cyclohexyl a-bromoacrylate) Wn 1/542
ol )
12 | Poly(2-bromoethyl methacrylate) " B 1/543
7 o\
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13 | Poly(octafluoropentyl acrylate) 1/380
o o F F
F_F
14 | Poly(N-allyl methacrylamide) n 1/548
AN A4
0
15 | Poly(1-phenylethyl methacrylate) % 1/549
o’ "o
16 | Poly(vinylfuran) n 1/550
7]
17 | Poly(2-vinyltetrahydrofuran) h 1/550
o
Poly(p-methoxybenzyl
18 methacrylate) Y OOO_ 1/552
o
19 | Poly(p-isopropylstyrene) " 1/554
20 | Poly(chloroprene) \M 1/556
Cl n
P
o—
21 | Poly(1-phenylallyl methacrylate) o 1/557
Poly(p-cyclohexylphenyl /659/
22| methacrylate) 7 Oi@_@ 1/558
23 | Poly(2-phenylethyl methacrylate) y /@ 1/559
o~ "o
24 | Poly(pentafluoropropyl acrylate) 1/385
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Poly(1-(o-chlorophenyl)ethyl

25 methacrylate) 5 1/562
cl
Br
26 | Poly(methyl a-bromoacrylate) \Tﬂ\n 1/567
& o
n
27 | Poly(benzyl methacrylate) O/ o@ 1/568
) 0
2 | P penyhulonyhe! P
y O/ O/\/H
0
Poly(o-methoxyphenyl /ﬂ:%m
29 methacrylate) o/ 0@ 1/571
o
30 | Poly(phenyl methacrylate) % 1/571
)
Poly(2,3-dibromopropyl %J/n
31 methacrylate) o Oy\Br 1/574
Br
32 | Poly(vinyl benzoate) /ﬁo\%/” 1/578
o>/ < >
n
33 | Poly(o-chlorobenzyl methacrylate) O/ oﬁ@ 1/582
Cl
1
34 | Poly(m-nitrobenzyl methacrylate) Vi OK©/N\ 1/585
o] o)
F F
Poly(2-heptafluorobutoxy)ethyl Tj\/j\n F
35 acrylate) Y /\/O F 1/3%0
o © FIF
F
0 | *f*
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37 | Poly(4-methoxy-2-methylstyrene) 1/587
O\
38 | Poly(o-methylstyrene) % r” 1/587
39 | Poly(styrene) % n 1/591
n
40 | Poly(o-methoxystyrene) O 1/593
41 | Poly(p-bromophenyl methacrylate) Y n 1/596
e
n
42 | Poly(N-benzyl methacrylamide) Yy NH/\@ 1/597
o
n
43 | Poly(p-methoxystyrene) 1/597
O\
Cl
44 | Poly(vinylidene chloride) \E/H\ 1/600
cn
Cl Cl
Poly(pentachlorophenyl n
45 methacrylate) o/ o cl 1/608
Cl Cl
) F
6 zg:ylgé%,3,4,4,4 hexafluorobutyl U\/j? F . 1/392
y o” o F
F F
n
47 | Poly(o-chlorostyrene) cl 1/610
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48 | Poly(phenyl a-bromoacrylate) %:%/n 1/612
n
Cl
49 | Poly(p-divinylbenzene) 1/615
n
n
50 | Poly(2,6-dichlorostyrene) cl Cl 1/625
N
51 | Poly(vinyl phenyl sulfide) S. : 1/657
. F
52 | Poly(trifluoroethyl acrylate) Yﬂ\“ 1/407
0" o’ i
F F
Poly(2-( 1,1,2,2-tetrafluoroethoxy) ﬁ\}” FF
53 ethyl acrylate) o~ No /\/o% 1/412
F
F
54 Poly(trifluoroisopropyl \%/n F 1/418
methacrylate) & oﬁ
F F
55 Poly(2,2,2-trifluoro-1 -methylethyl /\%/n 1/419
methacrylate) o O&F
FFF
56 EF;é)rIyl(aZté(trlfluoroethoxy)ethyl Yﬂ\n V'L 1/419
y O/ O/\/O FF
Poly(tetrafluoro-3- .
57 | (heptafluoropropoxy) propyl n F__FF F 1/346
acrylate) o~ o@%<o>§8<
F F F F
£ Cl
58 | Poly(trifluorochloroethy lene) {\H\}n 1/420
F
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F
59 | Poly(vinylidene fluoride) \H/\}n 1/420
F
. F
60 | Poly(trifluoroethyl methacrylate) n 1/437
O/ OV<_ F
F
61 | Poly(vinyl isobutyl ether) O¥n< 1/451
62 | Poly (vinyl ethyl ether) n 1/454
o
AN
63 | Poly(vinyl n-butyl ether) M 1/456
O\/\/
64 | Poly(vinyl pentyl ether) N 1/458
O\/n\/\
65 | Poly(vinyl hexyl ether) s 1/459
O\/\/\/
66 | Poly(4-methyl-I-pentene) " 1/459
F
ly(4-fluoro-2 L
Poly(4-fluoro-2- F
67 trifluoromethylstyrene) F 1/460
F
Poly(tetrafluoro-3- n g F
68 (pentafluoroethoxy)propy! acrylate) \iﬂ% >§F<F 1/348
o o] o
F F F
69 | Poly(vinyl octyl ether) M n 1/461
O\/\/\/\/
70 | Poly(vinyl-2-ethylhexyl ether) % 1/463
o
71 | Poly(vinyl decyl ether) M 1/463
o)
72 | Poly(2-methoxyethyl acrylate) 1/463
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73 | Poly(butyl acrylate) \E\m\n 1/463
74 | Poly(tert-butyl methacrylate) ijj/f n 1/464
o O%
75 | Poly(vinyl dodecyl ether) w . 1/464
76 | Poly(3-ethoxypropyl acrylate) T\@\n 1/465
O? o o
77 | Poly(vinyl propionate) @\ 1/467
|
0
78 | Poly (vinyl acetate) %o\j” 1/467
0
FE
79 | Poly (tetrafluoroethylene) M\{/}n 1/356
F
F
80 | Poly(vinyl methyl ether) j(.M n 1/467
~
81 | Poly(ethyl acrylate) @n 1/469
o” o~ ™
82 | Poly(3-methoxypropyl acrylate) \E@\n 1/471
83 | Poly(2-ethoxyethyl acrylate) \&C}n 1/471
= /\/Ov
o~ "o
84 | Poly(methyl acrylate) T\n 1/472
o~ o~
85 | Poly(isopropyl methacrylate) n 1/473
0o
86 | Poly(1-decene) m\ 1/473
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87 | Poly(propylene) n 1/503
88 | Poly(vinyl formate) Mn 1/476
0. -0
89 | Poly(2-fluoroethyl methacrylate) {f}n F 1/477
o o
n F F E F
90 | Poly(undecafluorohexyl acrylate) P F 1/356
o° © FL F FF
F F
91 | Poly(isobutyl methacrylate) {\K}n 1/477
o 0
92 | Poly(n-hexyl methacrylate) \&K\}n 1/481
7 N0 VAN
93 | Poly(n-butyl methacrylate) Wn 1/483
7 C)/\/\
94 | Poly(ethylidene dimethacrylate) MN 1/483
o/ o O e}
95 | Poly(2-ethoxyethyl methacrylate) n o 1/483
S NN
o/ o
96 | Poly(n-propyl methacrylate) 0 1/484
. /o NS
Poly(3,3,5-trimethylcyclohexyl n
97 methacrylate) o/ o 1/485
98 | Poly(ethyl methacrylate) {\K\l“ 1/485
0~ “o
N3
99 Poly(2-nitro-2-methylpropyl 0;\0 7 1/487

methacrylate)
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100 | Poly(triethylcarbinyl methacrylate) JZE/K\ 1/489
o O{
] ForFh
101 | Poly(nonafluoropentyl acrylate) W 1/360
Y
o % FF
T
102 | Poly(a-naphthyl carbinyl o o 1/630
methacrylate) OO
103 | Poly(methyl methacrylate) /PE% 1/489
o
0
. X
104 | Poly(2-decyl-1,3-butadiene) % 1/490
105 | Poly(vinyl alcohol) Nn 1/500
OH
106 | Poly(ethyl glycolate methacrylate n 1/490
y(ethyl gly ylate) w\/ow /
O
Poly(3-methylcyclohexyl
107 methacrylate) AN 1/495
o/ "o
NG
108 | Poly(cyclohexyl a-ethoxyacrylate) ij:% 1/497
o)
Poly(4-methylcyclohexyl
109 methacrylate) Y Oi@ 1/498
o
110 | Poly( 1,2-butadiene) VFO} 1/500
A
n
Poly(2-bromo-4 B
11 trifluoromethylstyrene) 1/500
F F
F
Poly(tetrafluoro-3- )<
112 (trifluoromethoxy)propy! acrylate) O/ O/>2<O E 1/360
FF
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113 | Poly(sec-butyl a-chloroacrylate) %"( 1/500
Y
o "o
114 | Poly (2-heptyl-1,3-butadiene) % 1/500
Cl
115 | Poly(ethyl a-chloroacrylate) n 1/502
A
0
116 | Poly(2-isopropyl-1,3-butadiene) {\/ji\}n 1/503
Poly(2-methylcyclohexyl n
17 methacrylate) o/ © 1/503
118 | Poly(isobutene) H\/T ) 1/505
119 | Poly(2-tert-butyl-1,3-butadiene) N n 1/506
120 | Poly(cyclohexyl methacrylate) . n 1/507
o)
Poly(tetrahydrofurfuryl
121 methacrylate) Y n o 1/510
o
o]
122 | Poly(ethylene) N ] 1/510
I,
123 | Poly(pentafluorovinyl propionate) Ow 1/364
F
| F o
o]
Poly(1-methylcyclohexyl &/T
124 methacrylate) o/ o7n<:> /511
n
125 | Poly(2-hydroxyethyl methacrylate OH 1/512
y(2-hydroxyethy ylate) Mo AN
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126 | Poly(vinyl chloroacetate 1/512
y(viny ) 0Ny /
e}
Wn
127 | Poly(vinyl methacrylate) o/ /@o\)f 1/513
n
128 | Poly(N-butyl methacrylamide) wn 1/514
HN. N\
129 | Poly(1,3-butadiene) M 1/515
Cl
130 | Poly(methyl a-chloroacrylate) N 1/517
S~o0—
o
131 | Poly(2-chloroethyl methacrylate) wn cl 1/517
o7 o N\
12 | T e L ysi
O/ O/\/ N
Poly(2-chlorocyclohexyl ij:/h
133 methacrylate) ¢ O‘Q 1/518
cl
n F F
134 | Poly(heptafluorobutyl acrylate) A 1/367
o © .
FF
Cl
135 | Poly (allyl methacrylate) " y 1/520
y O/\/
136 | Poly(acrylonitrile) Wn 1/520
=N
137 | Poly(methacrylonitrile) n 1/520
=N
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n 1/520
Y

138 | Poly(methyl isopropenyl ketone)
0
139 | Poly(isoprene) vﬂ 1/521
Poly((N-2- m
140 methoxyethyl)methacrylamide) o 4 1/525
\/\o/
141 | Poly(acrylic acid) P]A\)f . 1/527
o/ OH
Poly(1,3-dichloropropyl W“ |
142 methacrylate) OWC 1/527
cl
Poly(2-chloro-1-(chloromethyl) cl
143 ethyl methacrylate) _ OLC 1/527
o cl
144 | Poly(acrolein)

@\)f . 1/529
&
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5 (S5 VP L) cojgel (s Bolal Oygo as |y ool (g ool soliiuwl i ,oXl
5l aw w0, 5l (g5 sbeanSaog slass g 00,8 SIS (oS 5 T L) (ge)l s

e el Jgoz 55 K5 w55 sl ol ooty ansgy yolie ol ats T i s Ll LSS

S5 w8l o ally polie -(V-7) Jgu

Vg &5 /¥
Sz € fe-¥

ol 45 Bas Sl 00iS Gipogs [l o6 slotings o lye 52 ogdle ot alxil )15 10+ 4o

ol 00 03,91 (Y=F) Jga 10 Wools (6w (slp Ll (goae polis g lnoaisS carngs

ANN s MLR L 55l Jow cgz oo ol sbvosS oy polie —(Y-F) Jgo

ol | R2e | R2p J3D | Morise o,lais | R2e R2p | J3D | Morise
1 | 2/639 | 0/491 | 6/165 | -0/975 20 | 1/528 | 0/475 | 4/103 | -0/132
2t | 2/141 | 0/384 | 4/298 | 0/117 21 1/66 | 0/717 | 3/662 | -0/664
3v | 2/103 | 0/832 | 3/76- | -0/506 22 | 1/996 | 0/797 | 2/658 | -0/549
4t | 1/914 | 0/724 | 4/922 | -0/295 23 | 1/775 | 0/73. | 3/268 | -0/518
5 | 1/798 | 0/537 | 5/61- | -0/324 24 | 2/53 | 0/463 |5/303 | 0/124
6v | 2/038 | 0/747 | 3/691 | 0/327 25 | 1/86- | 0/845 | 3/498 | -0/203

1/898 | 0/789 | 4/296 | -0/731 26 | 1/76- | 0/703 | 4/473 | -0/061

1/842 | 0/554 | 5/700 | -0/138 27t | 1/705 | 0/704 | 3/208 | -0/393
ot | 1/883 | 0/597 | 3/623 | -0/08- 28 | 1/881 | 0/801 | 3/44- | -0/696
10 | 1/887 | 0/738 | 6/177 | -0/344 29v | 1/859 | 0/627 | 3/352 | 0/482
11 | 2/119 | 0/947 | 3/887 | -0/876 30 | 1/706 | 0/692 | 3/157 | -0/236
12v | 1/879 | 0/672 | 5/79- | -0/341 31t | 1/801 | 0/806 | 5/626 | -0/174
13t | 2/484 | 0/494 | 5/767 | 0/236 32 | 1/606 | 0/583 |2/823 | -0/252
14 | 1/66- | 0/545 | 5300 | 0/162 33 | 1/736 | 0/742 | 3/309 | -0/295
15 | 1/757 | 0/716 | 3/596 | -0/118 34 | 1/804 | 0/661 | 3/367 | -0/091
16 | 1/645 | 0/562 | 2/727 | 0/261 35v | 2/452 | 0/502 | 5/743 | 0/006
17t | 2/281 | 0/755 | 3/553 | 0/019 36 | 1/814 | 0/756 | 3/501 | -0/078
18v | 1/871 | 0/617 | 3/130 | 0/582 37 | 1/801 | 0/53- | 3/399 | 0/704
19 | 1/781 | 0/672 | 3/55 | -0/261 38 | 1/591 | 0/539 | 3/324 | 0/049

(Y-2)Jg9> saald]
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ol | R2e R2p J3D Mor15 e o, Lo R2e R2p J3D Mori15e
39 | 1/53- | 0/577 | 3/013 | -0/065 74 | 1/945 | 0/613 | 7/391 | -0/152
40t | 1/713 | 0/512 | 3/266 | 0/368 75v | 1/94- | 0/597 | 6/761 | -0/969
41v | 1/706 | 0/775 | YI-¥- | 0/278 76 | 1/879 | 0/525 |5/736 | -0/662
42 | 1/691 | 0/683 | 3/279 | 0/06- 77 | 1/775 | 0/467 | 4/777 | -0/313
43 | 1/767 | 0/529 | 3/188 | 0/396 78 | 1/936 | 0/463 | 4/676 | -0/083
44v | 1/921 | 0/934 | 3/435 | 0/003 79 | 2/774 | 0/303 | 3/44- | -0/05-
45v | 1/839 | 1/105 | 3/411 | -0/195 80v | 1/981 | 0/406 | 4/372 | -0/101
46 | 2/472 | 0/487 | 5/552 | 0/198 81 | 1/938 | 0/505 | 5/060 | -0/056
47 | 1/505 | 0/61- | 2/975 | 0/017 82t | 1/946 | 0/486 | 5/314 | -0/179
48 | 1/795 | 0/908 | 3/043 | 0/167 83v | 1/902 | 0/529 | 5/47- | -0/871
49 | 1/814 | 0/706 | 3/305 | -0/292 84 | 1/823 | 0/459 | 4/594 | -0/177
50v | 1/459 | 0/583 | 2/905 | -0/178 85t | 1/876 | 0/596 | 6/344 | -0/542
51t | 1/624 | 0/703 | 2/721 | -0/372 86 | 1/888 | 0/601 | 6/569 | -0/781
52 | 2/239 | 0/463 | 4/96- | -0/147 87 | 1/869 | 0/492 | 4/604 | -0/294
53 | 2/365 | 0/515 | 5/536 | 0/411 88v | 1/752 | 0/367 | 4/056 | -0/356
54 | 2/086 | 0/521 | 6/059 | 0/165 89t | 1/999 | 0/535 | 5/835 | -0/361
55v | 2/170 | 0/523 | 6/028 | -0/397 90 | 2/537 | 0/462 | 5/677 | -0/529
56t | 2/34 | 0/482 | 5/424 | -0/108 91 | 1/876 | 0/604 | 6/332 | -0/624
57 | 2/569 | 0/452 | 5/511 | -0/087 92t | 2/007 | 0/644 | 6/607 | -0/746
58 | 2/523 | 0/491 | 3/349 | 0/077 93 | 1/866 | 0/589 | 5/929 | -0/649
59 | 2/372 | 0/35- | 3/633 | -0/02- 94 | 2/135 | 0/672 | 8/461 | 0/198
60 | 2/268 | 0/51- | 5/772 | -0/219 95v | 1/997 | 0/583 | 6/075 | -0/486
61 | 1/888 | 0/54. | 5/975 | -0/573 96t | 1/966 | 0/592 | 6/142 | -0/54-
62 | 1/776 | 0/442 | 4/816 | -0/327 97v | 2/026 | 0/719 | 4/543 | -0/5-.
63 | 1/849 | 0/503 | 5/543 | -0/472 98 | 1/833 | 0/526 | 5/502 | -0/628
64t | 1/883 | 0/525 | 5/815 | -0/587 99t | 1/978 | 0/614 | 7/073 | -0/631
65v | 1/884 | 0/534 | 6/036 | -0/643 100v | 1/975 | 0/63- | 8/46- | -0/676
66 | 1/848 | 0/553 | 6/337 | -0/256 101 | 2/507 | 0/456 | 5/486 | -0/261
67 | 2/096 | 0/529 | 3/274 | -0/179 102 | 1/809 | 0/784 | 2/609 | -0/002
68v | 2/547 | 0/426 | 5/368 | 0/204 103t | 1/866 | 0/464 | 5/256 | -0/336
69v | 1/909 | 0/56- | 6/367 | -0/717 104 1/873 0/612 | 7/088 | -0/496
70v | 1/923 | 0/577 | 7/542 | -0/792 105t | 1/746 | 0/379 | 3/962 | -0/007
71 | 1/927 | 0/58- | 6/596 | -0/917 106v | 2/042 | 0/598 | 6/506 | -0/5--
72t | 1/914 | 0/493 | 5/273 | -0/588 107 | 2/097 | 0/792 | 4/166 | -0/958
73t | 1/822 | 0/531 | 5/422 | -0/427 108 | 2/215 | 0/792 | 4/375 | -1/06-

(Y-2) g9 saald]
olo | R2e | R2p J3D | Morise olais | R2e R2p | 33D | Morlse
109 | 2/126 | 0/808 | 4/177 | -1/1-- 127 | 1/61- | 0/45- | 4/91- | -0/212
110t | 1/584 | 0/407 | 4/203 | 0/082 128 1/939 0/642 | 6/466 | -0/309
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111 | 2/053 | 0/69- | 3/054 | 0/362 129 | 1/584 | 0/407 | 4/203 | 0/082
112v | 2/68 | 0/443 | 5/452 | 0/412 130v | 1/94- 0/625 | 4/657 | -0/085
113 | 2/002 | 0/689 | 6/508 | -0/515 131 1/919 0/627 | 5/805 | -0/302
114 | 1/842 | 0/578 | 6/901 | -0/319 132 1/986 0/616 | 7/038 | -0/524
115t | 1/779 | 0/611 | 4/748 | -0/317 133 | 2/116 0/87- | 3/944 | -0/916
116 | 1/75- | 0/527 | 6/592 | -0/019 134t | 2/559 | 0/466 | 5/524 | 0/432
117v | 2/108 | 0/783 | 4/258 | -0/986 135v | 1/667 0/53- | 5/37- -0/299
118 | 1/965 | 0/567 | 5/443 | -0/239 136 | 1/548 | 0/464 | 3/805 | -0/221
119 | 1/744 | 0/552 | 7/395 | 0/381 137 | 1/562 0/521 | 4/68- | -0/251
120t | 2/029 | 0/724 | 3/808 | -0/734 138 1/73. 0/511 | 5/524 | -0/289
121 | 2/108 | 0/703 | 3/574 | -0/348 139 1/612 0/419 | 5/133 -0/03-
122v | 1/869 | 0/41. | 3/833 | -0/214 140v | 2/000 | 0/584 | 6/135 | -0/069
123 | 2/552 | 0/425 | 4/839 | -0/266 141t | 1/605 0/418 | 4/190 | -0/023
124t | 2/088 | 0/754 | 4/511 | -0/539 142 1/859 0/715 | 5/869 | -0/246
125v | 1/797 | 0/52- | 5/512 | -0/474 143v | 1/883 | 0/687 | 6/025 | 0/11.
126 | 1/931 | 0/581 | 4/462 | -0/317 144 | 1/695 0/457 | 41160 | -0/284
t=sej/ s
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313D T gom 4 YL asls e[y

3 yiiles ol 453855 25U b s s (y39 / D-"MORSES 10 JUiSews

Morl5e . —efee D
215/966 Fo,lel lade
0/020 5 bl glas
<VAA las Slas o (puSloo

il e (V=5 galaly &gy Joe ol 5l Jols as calslas

RI=1/719 -0/155 R2e +0/235 R2p -0/01 J3D +0/032 Mori5e
(\-%)

O-F) Jgaz ;0 ools (g slp (S5 wuys¥l 5l ol Jiius slo paie (S o 5bo

il se Glas ) sl Gl ol (Sincod o po

S5 w5501 b ol ) glvoaisS oy Kiwods s yile —(0-F) Jga
saSaeg | R2€ | R2p J3D | Mori5e
R2e 1/000
R2p | -o/198| 1/000
J3D 0/208 | -0/255 | 1/000
Mori5e |-0/117 | -0/339 | -0/158 | 1/000
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- R autocorrelation of lag 2 / weighted by atomic polarizabilities

"-3D-Balaban index
- Molecule representation of structures based on electron diffraction
5-3D-MORSE-signal 15/ weighted by atomic Sanderson electronegativities
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g Sgedos o)L b (plaasd bl oSl sl el )ly e (lolid g (il
Vo ulpe oSy Q’Ljyﬁ Slro,go slawi g len Y o el (s ,5 olowd b aSgeSw Cal50
A (6 jludingy gy 50 A ool [Bigel ysS e = 5 pss) Bigel pi oS L Sl o g sl
o azy Lo ,S olsal Las glaie @ las Sle e Sl jgdore Hlade uile, PBlos 4
CalBl d Cons W5 o, 8 Lo @b d(0-F) 5 (F-7) slalages 5 (V-F) 5 (F-F) Jslox

bl ge Uas Dlay o (52l jg9dome Hladie (g yiaS Ghlo S90S
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5 GA-MLR (slafig) sabowgr o yordy St oy soud it 9 (28 polie

el 030] (11-6) Jgo ,o GA-ANN

GA'ANN 9 GA'MLR (.Sng)“’ﬁ) LS‘LL‘“'"?" u.....&w w)..a 60;.\.»4 kSH"w"" 9 ‘Su)pu )JOLD.A —(11—6)J5J>

o L Refractive Index o L Refractive Index
’ Exp GA-MLR GA-ANN ? Exp GA-MLR | GA-ANN
1 1/339 1/331 1/340 31t 1/574 1/567 1/581
2t 1/375 1/438 1/426 32 1/578 1/571 1/574
3v 1/532 1/534 1/532 33 1/582 1/581 1/583
4t 1/533 1/533 1/540 34 1/585 1/558 1/563
5 1/537 1/499 1/495 35v 1/390 1/399 1/392
6V 1/538 1/552 1/560 36 1/586 1/578 1/582
7 1/540 1/543 1/544 37 1/587 1/553 1/566
8 1/540 1/501 1/500 38 1/587 1/567 1/575
ot 1/540 1/528 1/531 39 1/591 1/585 1/589
10 1/542 1/526 1/544 40t 1/593 1/553 1/563
11 1/542 1/546 1/542 41v 1/596 1/615 1/608
12v 1/543 1/516 1/525 42 1/597 1/586 1/590
13t 1/380 1/399 1/383 43 1/597 1/550 1/560
14 1/548 1/541 1/550 44v 1/600 1/606 1/602
15 1/549 1/575 1/579 45v 1/608 1/653 1/621
16 1/550 1/577 1/584 46 1/392 1/401 1/390
17t 1/550 1/508 1/506 47 1/610 1/600 1/599
18v 1/552 1/561 1/572 48 1/612 1/629 1/613
19 1/554 1/557 1/561 49 1/615 1/561 1/564
20 1/556 1/548 1/554 50v 1/625 1/595 1/595
21 1/557 1/572 1/573 51t 1/657 1/593 1/591
22 1/558 1/552 1/550 52 1/407 1/426 1/420
23 1/559 1/566 1/567 53 1/412 1/431 1/422
24 1/385 1/386 1/379 54 1/418 1/462 1/446
25 1/562 1/587 1/588 55v 1/419 1/432 1/425
26 1/567 1/564 1/572 56t 1/419 1/411 1/405
27t 1/568 1/575 1/577 57 1/346 1/368 1/350
28 1/568 1/558 1/557 58 1/420 1/412 1/428
29v 1/571 1/560 1/570 59 1/420 1/396 1/404
30 1/571 1/578 1/581 60 1/437 1/422 1/415
OV-7)Jgoz sl
o L Refractive Index ol Refractive Index
’ Exp GA-MLR GA-ANN ’ Exp GA-MLR | GA-ANN
61 1/451 1/474 1/468 96t 1/484 1/474 1/477
62 1/454 1/488 1/477 97v 1/485 1/512 1/512
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63 1/456 1/479 1/469 98 1/485 1/482 1/475
64t 1/458 1/473 1/464 9ot 1/487 1/465 1/481
65v 1/459 1/471 1/463 100v 1/489 1/453 1/473
66 1/459 1/490 1/484 101 1/360 1/374 1/363
67 1/460 1/480 1/474 102 1/630 1/597 1/595
68v 1/348 1/377 1/346 103t 1/489 1/475 1/461
69v 1/461 1/467 1/465 104 1/490 1/485 1/494
70v 1/463 1/454 1/452 105t 1/500 1/497 1/491
71 1/463 1/460 1/469 106v 1/490 1/461 1/469
72t 1/463 1/466 1/456 107 1/495 1/507 1/501
73t 1/463 1/493 1/487 108 1/497 1/483 1/482
74 1/464 1/482 1/485 109 1/498 1/502 1/495
75v 1/464 1/459 1/477 110t 1/500 1/529 1/533
76 1/465 1/472 1/464 111 1/500 1/544 1/551
7 1/467 1/495 1/487 112v 1/360 1/366 1/334
78 1/467 1/478 1/469 113 1/500 1/488 1/510
79 1/356 1/324 1/352 114 1/500 1/489 1/486
80v 1/467 1/460 1/448 115t 1/502 1/529 1/532
81 1/469 1/484 1/478 116 1/503 1/504 1/493
82t 1/471 1/472 1/460 117v 1/503 1/501 1/496
83v 1/471 1/465 1/460 118 1/505 1/485 1/483
84 1/472 1/492 1/485 119 1/506 1/516 1/500
85t 1/473 1/486 1/490 120t 1/507 1/512 1/506
86 1/473 1/476 1/485 121 1/510 1/510 1/506
87 1/503 1/489 1/482 122v 1/510 1/480 1/471
88v 1/476 1/481 1/469 123 1/364 1/366 1/372
89t 1/477 1/464 1/457 124t 1/511 1/510 1/509
90 1/356 1/360 1/351 125v 1/512 1/492 1/484
91 1/477 1/486 1/492 126 1/512 1/501 1/498
92t 1/481 1/468 1/492 127 1/513 1/519 1/516
93 1/483 1/487 1/489 128 1/514 1/494 1/505
94 1/483 1/466 1/482 129 1/515 1/529 1/533
95v 1/483 1/469 1/471 130v 1/517 1/515 1/518
OV-F)Jgaz saalol
o L Refractive Index ol Refractive Index
J Exp GA-MLR GA-ANN J Exp GA-MLR | GA-ANN
131 1/517 1/500 1/505 138 1/520 1/506 1/501
132 1/517 1/468 1/482 139 1/521 1/515 1/509
133 1/518 1/526 1/520 140v 1/525 1/482 1/481
134t 1/367 1/390 1/368 141t 1/527 1/525 1/527
135v 1/520 1/521 1/522 142 1/527 1/531 1/545
136 1/520 1/543 1/547 143v 1/527 1/531 1/546
137 1/520 1/544 1/549 144 1/529 1/512 1/509
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GA-MLR 5 GA-ANN e (5 sl (sl sl L ~()Y-5) Jso

GA-ANN R SE F RMSE
bzl s 0/964 | 0/018 | 1103/211 | 0/018
0393 5 0/939 | 0/023 200/750 | 0/023
i)l 0/965 | 0/017 | 364/136 | 0/018

GA-MLR R SE F RMSE
higal (8 0/956 | 0/020 | 215/966 | 0/020
03031 8 0/924 | 0/026 | 157/166 | 0/025
sl s 0/958 | 0/019 | 304/012 | 0/019
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Abstract

Nowadays quantitative structure-property relationship (QSPR) is used for studying
the dependence of various physico-chemical properties of compounds to molecular
structure. In the first section of this project, Multiple linear regression (MLR) as a linear
method and artificial neural network (ANN) as nonlinear method used to predicting the
Henry constant of 333 organic compounds. The data set was divided into a training (263
compounds), test (40 compounds) and an external validation (30 compounds) sets. A
three-layered feed forward ANN with back-propagation of error was generated using
four molecular descriptors appearing in the MLR model. The statistical characteristics
provided by multiple linear model (R? = 0.942; MSE = 0.109 for test set) indicated
predictive ability, while the predictive ability of ANN model is somewhat superior
(R? =0.982; MSE = 0.039 for test set).

In the second part of this project, genetic algorithm — multiple linear regression
(GA-MLR) and genetic algorithm-artificial neural network (GA-ANN) methods were
used to generate QSPR models between the descriptors and refractive index of 144
polymers. The R2e, R2p, Morl15e and J3D descriptors selected by genetic algorithm for
constructing of linear and nonlinear models to predicting the refractive index. The root
mean square error of the training, test, and validation sets for the ANN model are 0.018,
0.023, 0.018 and also determination coefficients (R?) of 0.929, 0.881, and 0.931
respectively.

Keywords: QSPR, Henry constant, artificial neural network, refractive index, genetic

algorithm— multiple linear regression
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