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Abstract To mprove the precisbn of QSAR modelng a novel nonlnear canbmnatorial forecast
m ethod based on support vector regression ( SVR) and K-nearest neghbor ( KNN ) was proposed
Kemels and descrptors optin ization based on SVR w ere evaluated by the rule ofm nmumM SE value
and “mu lt+round enforcem ent op tim zation” was taken to illum inate the effect of retaned descrptors
on forecastng precisbn. The heterogeneity of sample set w as characterized by different KNN and
multpk sub-models were assanbled then can binatbnal forecast w as carried out based on leave-one-
outm ethod The new mehod had been enpbyed to study forQ SAR on a series of herbic dalm aterials
N-pheny hcetan ides and has the highest prediction precision n all reference models It has the
advantages of structural risk m nim ization non-linear characteristics avoiding the overfit and stong
generalizatbn ability, etc. The novel combnationm ode] sa can be w dely used n Q SAR.
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1
Tablel Structural param eters and an t#Scirpus unco des activity ofN—pheny lacetan ides
Na kP ° Mg Es X X lg’P A ctivity, Plg
1 1. 12 -0 34 9 24 0 7. 31 359 1. 254 5 85
2 0. 70 -0 11 4 51 0. 78 6. 93 317 0. 490 5. 68
3 1. 27 0. 06 9 62 0. 27 7. 42 370 1. 613 5. 72
4 0. 54 -0 44 11 46 0. 69 7. 43 5 48 0. 292 6. 07
5 1. 12 -0 24 9 24 0 7. 31 5 65 1. 254 5. 89
6 1. 27 0. 20 9 62 0. 27 7. 41 577 1. 613 6. 00
7 1. 27 0. 06 9 62 0. 27 7. 42 570 L. 662 5. 58
8 0. 85 0. 29 4 89 1. 05 7. 03 5 28 0. 722 5. 44
9 1. 42 0. 46 10 00 0. 54 7.52 3 81 2. 016 5. 65
10 0. 69 -0 04 11 84 0. 96 7.53 359 0. 476 5. 46
11 1. 27 0. 16 9 62 0. 27 7. 41 376 1. 613 5. 57
12 1. 42 0. 60 10 00 0. 54 7. 51 5 88 2. 016 5. 65
13 0. 69 0. 10 11 84 0. 96 7.52 5 63 0. 476 5. 42
14 1. 27 0. 06 9 62 0. 27 7. 41 5 76 1. 613 5 18
15 1. 42 0. 46 10 00 0. 54 7. 51 5 88 2. 016 5. 41
16 L. 12 -0 24 9 24 0 7. 31 5 65 1. 254 5. 79
17 0. 70 - 001 4 51 0. 78 6. 92 5 23 0. 490 5. 92
18 1. 27 0. 16 9 62 0. 27 7. 41 375 1. 613 6 10
19 0. 54 -0 34 11 46 0. 69 7. 42 353 0. 292 5. 79
20 1. 12 -0 14 9 24 0 7. 30 571 1. 254 5 82
21 1. 27 0. 30 9 62 0. 27 7. 40 5 83 1. 613 6. 22
22 1. 44 0. 36 8 61 -1 16 7. 39 5 66 2. 074 5 73
23 1. 42 0. 16 12 47 0. 08 7. 80 6 27 2. 016 4. 64
24 0. 94 -0 31 16 06 0. 03 8 00 5 80 0. 884 4. 32
25 0. 70 0. 17 4 51 0. 78 6. 92 5 20 0. 490 6. 47
26 0. 85 0. 57 4 89 1. 05 7. 02 53 31 0. 722 6. 57
27 1. 27 0. 20 9 62 0. 27 7. 41 376 1. 613 6. 49
28 0. 85 0. 43 4 89 1. 05 7. 02 3 34 0. 722 7. 04
29 1. 42 0. 60 10 00 0. 54 7. 51 5 87 2. 016 6. 71
30 0. 69 0. 10 11 84 0. 96 7.52 5 65 0. 476 6. 53
31 1. 27 0. 30 9 62 0. 27 7. 40 5 83 L. 613 6. 38
32 1. 42 0. 74 10 00 0. 54 7. 51 5 94 2. 016 6. 95
33 1. 57 0. 62 12 85 0. 35 7. 90 6 32 2. 465 6. 47
34 0. 56 -0 34 9 24 0 7. 31 3 64 0. 314 5. 82
35 0. 70 -0 11 4 51 0. 78 6. 92 322 0. 490 6. 01
36 1. 27 0. 06 9 62 0. 27 7. 41 375 1. 613 6. 22
37 0. 54 -0 44 11 46 0. 69 7. 42 553 0. 292 5 82
38 0. 56 -0 24 9 24 0 7. 30 570 0. 314 5. 89
39 1. 27 0. 20 9 62 0. 27 7. 40 5 82 L. 613 592
40 0. 70 -0 11 4 51 0. 78 6. 92 519 0. 490 6. 25
41 0. 85 0. 29 4 89 1. 05 7. 02 5 31 0. 722 7. 05
42 0. 12 -0 21 6 73 1. 47 7. 03 5 08 0. 014 6. 44
43 0. 70 - 001 4 51 0. 78 6. 91 5 26 0. 490 6. 50
44 0. 85 0. 43 4 89 1. 05 7. 02 5 37 0. 722 6. 39
45 1. 27 0. 06 9 62 0. 27 7. 41 576 L. 613 6. 68
46 0. 85 0. 29 4 89 1. 05 7. 02 5 34 0. 722 6. 63
47 1. 42 0. 46 10 00 0. 54 7. 51 5 87 2. 016 6. 91
48 1. 27 0. 16 9 62 0. 27 7. 40 5 82 L. 613 6. 84
49 1. 00 0. 29 774 0. 86 7. 41 579 L. 00 6. 60
50 1. 57 0. 60 12 85 0. 35 7. 90 6 39 2. 465 6. 49
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2 M SE
Table 2 The results of descrptors optin izatbn based on M SE
Desripors EP ? M Es X X I€P Sequence
Q 248 5 0. 2511 0.2395 Q2430 Q0 248 7 0. 2429 0. 246 3 My
Round 1
Q 240 4 0. 249 9 — 0 2381 Q0 2653 0. 2423 0. 238 3 Eg
Round 2
0 240 8 0. 260 8 — — Q 266 6 0. 2407 0.2380 1P
Round 3
Q0 246 5 0 2821 — — Q0 2615 0. 2358 — X
Round 4
Q2361 0. 308 0 — — Q 260 9 — — P
Round 5
— 0. 3180 — — Q0 287 2 — — X
Round 6
23 3 MSE 8 KNN
K , K =49
K , , ; K=1
K , 8 )
K K K ; SVR
, KNN ( E)
(n=50), K=1 )
7 14 21 28 35 42 49( K=1 ,
K=49 , K ) SLR ( D) ,
=0 K M SE = Q 307 MAPE = 7 703%,
8 , )
173 2 ( 50 X 9 ) 9 SVR
SVR ¢ 7 KNN
) =3 A B C
K=1 14 21 28 42 49 ol
SVR  KNN
3 QSAR
Table 3 Com parison of Q SAR modelng forN—phenylacetan ides based on different m ethods
K- (KNN) K-near neighbormodel
Evalation ndex K=1 K=7 K=14 K=21 K=28 K=35 K=42 K= 49 A© B® c® D® E®
M SE 0.063 0211 0278 0267 0 261 0278 0340 0294 029 0275 0 176 0.307 0. 061
M APE (% ) 287 5505 689 6854 6 146 7.345 7.815 71456 7214 6 814 5 270 7.703 2 689
: @ e ;' ®
; @ ;: ®  SVR  KNN

Note @: M odelA, OLSRBFN mode] @: M odelB, Q-CSRmode] G: M odelC, EGA-RBE-CSR model @ M odelD, SLR mode] & M odel

E, Can binab rial forecasting model based on SVR &

3

SVR  KNN

KNN.
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