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3agavya kKnaccudukaumm

O6OyyeHMe c yuutenem




Meton bawneca

BeposmHOCMHbIU UeHmMpasnbHbIU
napamempu4eckuu
MeToA Krnaccudukaumm
OcHoBaH Ha nocrnepnoBaTefibHOM
NMPUMEHEeHUN NpPU MNOCTPOEHUMU
pelLlalollero npasuria Krnaccu4veckou
dopmynbl baneca gna ycroBHOMU
BEPOATHOCTU



Meton bawueca

AnocTtepuopHas BepOATHOCTb COObLITUA A,
npyu ycrnoBuUWU, YTO HACTynuno coObiTne B

P(B|A)*P(A)

I

2 P(B|A)P(A)
| =1

P(A¢1B)=

{A,} — nonHaa rpynna nonapHO HECOBMECTHbLIX COObLITUI
C anpuopHbIMU BEPOSATHOCTSAMU
P(A), k=1...r

B — HekoTopoe cobbiTe C BEPOATHOCTLIO
P(B) >0



Meton bawueca

Ona ogHou nepemMeHHOUM M =1 U ABYX KnaccoB k=a, b

P(B|A)P(A)
P(BIAy)* P(Ay) + P(B|Ay)« P(Ay)

P(A|B)=

Onpenenum nporHo3supyemoe cobbitne kak C



Meton bawueca

Ona m nepemMeHHbIX U ABYX KrnaccoB k=a, b

m
PO(CE k)‘_H P(Bki |C k)

P(Ce=Kk)= m m

Py(C =a)s T P(Byj|C =a)+Py(C<=b)s I1 P(By;|C < h)
1=1 1=1

o Hayana knaccudpukauum Py(C<a) = Ry(C<b) = 0.5



Meton bawueca

HenpepbiBHbIe pacnpeneneHus

HopmanbHoe JlorHopmanbHoOe

Namma = [lyaccoHa




MeTton baumeca

I'Ipumep HenpepbiIBHbIX UCXOAOHbLIX AaHHbIX

Code Y3 Y2 X1 X2 X3 X4 X5 X6 X7 X8 X9 X10  X11 X112  X13
LT-47  high h -85 -65 -79 ~E1 -2 -87 -83 -6.2 -6.7 -7.5 | -85 | -6.4 | -63
LT-51 high h -3.4 67 -7.4 -6.6 -8.1 -86 -83 -6.1 -6.5 -74 -84 -68  -61
LT-52  high h -86 -71 -8.2 -7.0 -94  -92 -86 -6.4 -6.8 -82 -B6 -75 -64
L-91 high h -36 -69 -6.9 -8.3 -92 | -87 |:-88 -6.1 -6.4 -t.5 | -82 | -7.0 | -6.3
LT-13  high h -86  -7.2 -8.2 -7.2 -90 -89 -87 -6.3 -6.5 -75 | -82 | -64 | -58
LT-23  high h -85 -6.8 -7.0 T, -8 -82 -84 -6.1 -6.4 -7.6 | -84 -7.0  -6.0
LT-48  high h -85  -64 -7.4 -6.8 -84 -86 -82 -6.2 -6.6 -76 | -80 | -6.6 | -6.1
LT-46  high h -82 62 -78 -7.8 <1:97 | 83 [ <19 -6.0 -6.4 -74 | <82 | -6.2 | -6:0
H-16 high h -3 -65 -7 -6.6 -8.0  -81 -8.1 =87 -6.1 73 -80 -66 -6.4
H-88 high h -6  -7.0 -7.3 -8.0 -93 -84  -80 -6.1 -6.4 72 | -79 | -68 | -B.3
LT-22  high h -85  -69 -7.4 -8.3 -90 -83 -84 -6.0 -6.3 -T5 | -82 | -6.8 | -B.5
LT-49  high h -90 -66 -7.0 -6.8 -84 -85 -84 -6.0 -6.3 -76 | -80 | -6.3 | -6.3
L-87 moderate  nh -85  -7.0 =5 -7.8 -6 -85 -89 -6.2 -6.4 ~F3 |woBi2 | 269 |63
LT-55 moderate  nh -6  -7.0 -1.5 -7.3 -85 | -83 | --941 -6.1 -6.4 -7.8 | -84 -67  -6.0
LT-9 moderate nh -86 -68 -7.4 -8.0 -84 -82 -84 -6.1 -6.4 -69 | 77 | -63 | -6.0
L-20 moderate  nh -3.4 -66 -7 1.3 -82 | -83 | -84 -6.0 -6.3 -74 -84 -6.6  -6.1
L-31 moderate  nh -2.4 -69 -7.4 -7.8 -0 -84  -81 -6.2 -6.6 -74  -80 -64 -66
L-86 moderate nh -3 638 -6.8 -8.5 -89 -82 -86 -6.1 -6.2 -7.2 |[--B0D | -6.9 | -6.2
LT-21 moderate  nh -36 -68 -7 -8.2 -88  -82  -81 -6.0 -6.2 -73 | -80 | -6.9 | -6.1
LTG-2 moderate  nh -78 -638 -6.9 -7.3 79 -80 -74 -6.2 -6.5 -3.1 -4 -69 -638
L-19 moderate  nh -3 66 -7 -6.7 -83 -84 -7.9 -6.2 -6.4 -f6 [ -79 | -66 | -6.1
LT-24 moderate  nh -88  -71 -6.8 -7.9 -8 -85 -82 -5.9 -6.3 -4 |.-79 | -65 | .-6.4
LT-33 moderate  nh -8.0 -6.1 -7.2 -7.0 =79 | =79 | .-T.7 -5.8 -5.9 =T -8.0 -61 -5.5
L-17 moderate  nh -80 -66 -7.4 -8.3 -8.1 -1.9 | -1.8 -6.1 -6.3 -74  -80 -65 -6.0
LT-34 moderate  nh -3.2  -63 -7.6 -6.5 -83  -81 =79 -6.0 -6.3 -t -8.1 -6.3 | -6.1
LT-36 moderate  nh -3.2  -63 -7 -6.2 -7.8 -84 -1.7 -5.8 -6.0 -7.0 | -84 -6.7 | -59
LT-50 moderate  nh -37 -66 -7.4 -6.8 -83 | -85 | :-78 -6.2 -6.4 1.8 | =8| 59 |64
LT-5 moderate  nh -85 -65 =71 -8.0 -8.1 -79  -80 -5.8 -6.2 -t.0 [ -75 | -61 -5.6
H-18 moderate  nh -86 -67 -6.8 -6.6 -2  -80 -82 -6.1 -6.3 -74 79 63 -64
H-69 |0y nh -82  -65 =71 -6.5 -8.0 -84 -8.1 -5.9 -6.2 74 -78  -63  -64
LT-30 lowy nh -76  -6.1 -6.5 -7.2 -1.8 | -T2 | .-15 -5.6 -6.0 -%0 | 756 | -6.0 | -BA
LT-31 |owy nh -7.8 | <61 -6.1 -5.9 g | T2 | T3 -5.6 -5.9 -7 -1.6 | -61 BT
LT-35 |0y nh -8.1 -6.2 -7.0 -6.5 -85 -82 -80 -6.0 -6.3 -70 | -78 | -66 | -59
LT-39 0wy nh -8.2 | --6.2 -6.7 -6.3 -84 -84 -8.2 5.7 -6.1 -73 [-T6 | -6.2 | --58
LT-29 |0y nh -7.3 | <569 -6.3 -6.8 7.7 | -68 | --7.2 -5.6 -5.8 -7 7.2 | -6.0 | <58
LT-32 0wy nh “Tf | w622 -6.0 -6.7 -76 | -73 |:-7B -5.3 -5.7 -t.0 [ -7.4 | -61 -5.8
LT-38 0wy nh -93 -64 -7 -6.0 -2 -82  -81 -5.9 -6.2 -f.2 |--T6 | -6.3 | -58
LT-37 IOy nh -93  -63 -7.0 -6.2 -83  -81 -8.1 -5.9 -6.2 7.1 1.7 | -6:5 |.-87
H-42 0wy nh -74  -60 -6.2 -6.4 -t.5 | =73 | .-70 -5.4 -5.6 -T0 | -7.3 | -6.3 | -58
LT-53 |0y nh -7.5 | -6.1 -6.3 -6.8 74 -7T4 0 -T2 -5.6 -5.9 -f0 | -74 | -63 | -59

H-29 0wy nh <% =55 -6.2 -7.6 =7 ~F1 -6.7 -5.3 -5.6 -66 | =68 | =59 | #2615




MeTton baumeca

E STATISTICA - [Data: Docking TDAZ LL7* (15v by 43¢)]
Eile Edit View Insert Format Statistics | Data Mining Graphs Tools Data Window Help

NEED SR s2a< .
Tl | e R Es e | 25 Machine Learning (Bayesian, Support Vectors, Nearest Neighbor)

ik ¥ Autom ated Neural Networks

O General Classification/Regression Tree Models

-

LOA, ;

1 2 3 At General CHAID Models

Y3 Y2 X1 Ak Interactive Trees (C&RT, CHAID)
LT47| high h -8.5 A% Boosted Tree Classifiers and Regression
LT-51 high h -84 % Random Forests for Regression and Classification
LT-52 high n -5.0 B Generalized Additive Models
L-91 h!gh h -8.6 "t MARSplines (Multivariate Adaptive Regression Splines)
LT-13 high h -5.6
LT-23 high F -85 &6 Generalized EM & k-Means Cluster Analysis
LT-48 high h -85 4 Independent Components Analysis
ﬂ:_:l 66 E:SE E :gg 8% Text & Document Mining, Web Crawling - Methods
H-88 high h 26 Association Rules
LT-22 high H -& 5 ¥ Sequence, Assaciation, and Link Analysis
LT-48) high h -9.0_ %2 Rapid Deployment of Predictive Models (PMML)
L-87 |moderate nh -8.5 M Goodness of Fit Classification, Prediction
LT-55 | moderate nh -8.6 £ Feature Selection and Variable Screening
LT-9 |moderate nh = Combining Groups (Classes) for Predictive Data Mining
L-20 |moderate fh -
=2 | rederse Al Data Mining - Workspaces
L-86 | moderate nh -3 & QC Data Mining & Root Cause Analysis - Methods
LT-21| moderate nh -8.6 -6.8 -7 -8.2 -8.8 -5.2 -8.1 -6.0 -6.2
LT-2| moderate nh -7 8 -6.5 -6.9 -73 -7.9 -53.0 -74 -6.2 -6.5
L-19 |moderate nh -53 -6 6 -7 -6.7 -83 -5.1 -74a -6.2 -6 .4
LT-24 | moderate nh -5.8 -7 -6.8 -7.9 -5.8 -8.5 -3.2 -549 -6.3
LT-33 | moderate nh -30 -6 .1 -T2 -7.0 -7.9 -74 i -58 -549
L-17 | moderate nh -850 -6 6 -74 -83 -8.1 -74a -78 -6 .1 -63
LT-34 | moderate nh -5.2 -6.3 -7.6 -6.5 -8.3 -5.1 -7.9 -5.9 -6.3
LT-38 | moderate nh -8.2 -6.3 -7 -6.2 -7.8 -8.1 =77 -5.8 -6.0
LT-50| moderate nh 87 -6 6 -74 -6.8 -53 -85 -74 -6.2 -6 .4
LT-5 |moderate nh -85 -6 5 -7 -8.0 -5.1 -7 49 -850 -5 8 -2

L& DRILL va. 5 & ’2_3 g’_ ..... f‘-t’l
12 13 14 15
X10 X11 X12 X13
15 -85 64 -6.3
74 | -84 B3 -6.1
82 | 86 75 -6.4
15 82 70 -6.3
L -5.8
-T6 -8 -7.0 -5.0
/6 | -B0  -BB -6.1
74 | 82 82 -6.0
-3 80 686 -5.4
72 | -7 68 -6.3
75 | 82 68 -6.5
76 | 80 83 -6.3
73 | 82 68 -6.3
18 -8 -5.7 -5.0
59 | 77 B3 -6.0
T4 -8 -5.6 -5.1
74 | B0 B4 -6.6
72 | 80 -89 -6.2
-3 80 B9 -5.1
-8.1 -84 68 -6.8
76 | -7T9 BB -6.1
74 | -T9 0 B85 -6.4
=71 -850 -61 -5.5
74 | 80 -B5 -5.0
=71 -8.1 -6.3 -6.1
70 -8 -56.7 -5.9
75 | -7T8 0 518 -5.4
-r0 -Ts 0 -6 -5.6




MeTton baumeca

STATISTICA - [Data: Docking TDAz_L17* {16y by 41c)]
@‘Ellf‘ Edit View Insert Format Stafistics DataMining Graphs Tools Data Window Help

DeER Sk B # Add to Workbook - Add to Report - Add to MS Word - 45 @ w2 .
@ |Gl R BIEEEE R BN a0 LR BEE 4 YRR Mo BEER LRSS RE
Docking
1 Z ‘ 3 ‘ 4 5 ‘ 6 ‘ 7 ‘ g ‘ g ‘ 10 ‘ 11 ‘ 12 ‘ 13 ‘ 14 ‘ 15 ‘ 16
SERT | SERT_h-nh|SERT_2-1| NET 5-HT3A|ADRA1A|CHRM1| DRD1 | DRD2 | DAT GABA-A GABA| GABA-A Benz| GAT1 | JAK3 |CAPN1| CFD

LT47[ -89 h 2 85 65 | -19 | -11 | 82 | 87 83 6.2 6.7 75 | 85 64 | B3
LT-51| -8.9 h 2 -84 67 | -4 | 66 | -81 | -86  -83 -6.1 -6.5 74 | 84 B3 | 6.1
LT-52| -8.9 h 2 86 -7 82 70 | -94 | 92  -86 -6.4 -6.8 82 | 86 75  -64
L-91 | -8.7 h 2 -6 -89 | -69 | -83 | -92 | -87 -84 -6.1 6.4 75 | 82 70 | -BA
LT-13| -8.7 h 2 -6 -72 | -82  -72 | -80 | -88 | -87 -6.3 6.5 75 | 82  -64 538
LT-23| -8.7 h {i-= a8 =76 | -81  -7.0 | -6.0
LT-48| 8.7 h |4_i Machine Learning: Docking TDAz_L17 i | —_— | |75 80 66 61
LT-46| -3.6 h 74 | 82 62 | -B.0
H16 | -85 h . 73 | 80  -66  -64
H35 | 85 h ik | QK 72 7o 68 63
LT-22| -85 h 75 | 82 68 | -65
LT-49| -5 h 76 | 80 63  -B3
L-37 | -84 h . 73 | 82 69  -63
el 64 . B Support Vactor Machine Cancel s T 51 57 60
LT-9 | -84 h 69 | 77 | 63 | -6.0
20| -8.3 h [B] Optionhs - 74 | 81 | BB | 6.1
L-31 | -8.3 h 74 | 80  -64 | -6
L-86 | -8.3 h .72 | 80 69  -6.2
LT-21| -8.3 h 73 | 80  -69 | -6.1
LT3-2| -83 h . . - -3.1 -84 -6.9 -6.3
10| a2 n Maive Bayes for multiple classification tasks Ei: Open Data =6 | 70 | 65 Y
LT-24| -g.2 h = 74 | 79 | 65 | 64
LT-33| -2 h .71 | 80 | 61 55
L-17 | 8.1 nh i S w 74 80 65 6.0
LT-34| -1 nh 71 | 81 B3 | 6.1
LT-36| -8.1 nh 70 | 81 67  -59
LT-50| -8.1 nh T 57 BB | 74 | © E E5 | 70 =3 T 75 | 79 | 59 | B4
LT-5 | -a.1 rh 1 -85 -85 | 71 80 | -81  -T9 | -30 5.8 -6.2 70 | -75 61 | -58&
H18| -8.0 rh 1 86 -67 | -68 66 | -82 | -80  -8.2 -6.1 -6.3 74 | -T9  -63  -64
H&9 | -7.9 rh 1 82 -85 | 71 65 | -8.0 | -81 | -8.1 -5 -6.2 74 | 78 | -B3 | -B4
LT-30| -7.9 rh 1 76 -B.1 65  -72 | 18 | -T2 | -15 -5.6 -5.9 70 | -T5 B0 | 6.1
LT-31| -7.8 rh 1 78 -6 -6.1 50 | .78 -T2 73 -5 .6 -5.9 71 | 76 | -B1 | -57
LT-35| -7.8 rh 1 -1 62 | -T0 | 65 | -85 | -82 | -8.0 -6.0 -6.3 70 | -7T8 66  -59
LT-39| -78 nh 1 82 62 | 67 | 63 | -84 | 81  -82 57 -6.0 73 | 76 62 538
LT-29| -7.7 rh 1 73 59 | 63 68 | -17 | 68 -T2 -56 -5.8 71 | -72 60 | -538
LT-32| -76 nh 1 77 62 | 60 67 | 76 | -73 | 7B 53 57 70 | 74 61 538
LT-38| -76 rh 1 -93 -84 | 71 60  -82  -82  -31 -5.9 -6.2 72 | -76 | -63  -538
LT-37| -75 nh 1 93 83 | 70 | B2  -83  -81 | -81 -5 6.2 71 | 77 | 65 57
H42 | -7.4 rh 1 74 60 | 62 64 | .75 | 13 | -TO0 -54 -5.6 70 | -73 | 63 | -538
LT-53| -7.4 rh 1 75 -B1 63 68 | 74 | T4 -T2 -5.6 -5.9 70 | -T4 63  -59




MeTton baumeca

BbIOOp nepemMeHHbIX

Lf Maive Bayes: Docking TDAz L 17

Sampling | Distributions | Memory usage |

“Yariables
selected wariables
Categorical dependents: | SERT _h-nh
Continuous independents: | MET-CFD
Cateqgorical independents:  none
Frg Eesponse codes: Selected
@E Fredictor codes: none

oK
Cancel
[&] Options -
i s | @ w
bD deletion

(@ Casewlse

~

kean
substitution

lse missing




Meton bawueca

BbiOoop cnocoba camnnuHra

Lf Maive Bayes: Do

cking TDAz_L17

Cluick [xSampImg

sampling

|]3|str|but||:|ns | bdemony usage

v Divide data into train and test samples:

@ Lse random sampling:

Size of training sample (%)

( Use sample vanahble:

=8

Sample ‘

" Usefirst N cases:

[30

@ Seed: ’W@

oK.
Cancel
[&] Options -
i s | @ w
bD deletion

(@ Casewlse

kean
substitution

( Llse missing




MeTton baumeca

BbiObop cdhyHKUMM pacnpeaeneHus

Lf Maive Bayes: Docking TDAZ_L17 = | — | |_|

Cluick, | Sampling[@[}istributiung Aamory usage |

oK,
[a00 —
Cancel
@ select distnbutions
[&] Options -
Independent Type Distribution *
MET Continu... [ Mormal | SELECT &
E-HT3A, Cantinu_. | Marmal | thEES 2 o
ADFATA, Continu... | Mormal 3 .
O delet
CHEMT Continu... | Normal ==
DR Cantinu._. | Marmal (o Casewise
DREDE Continu... | Maormal hean
DAT Continu... | MNMarmal substitution
GABA-A GABA Continw... | Marmal b & Usz mssiie
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MeTton baumeca

OOwee onucaHue mMoAaenu

Li Maive Bayes Classifier Results: Docking TDAz_L17

Dataset Docking TDAz L17:
Dependent: 2ERT_h-nh

Independents: NET, 5-HT3A, ADERALA, CHEM1, DRD1, DRDZ, DAT, GABA-A GAEL. ..

Sample size = 30 (Train), 11 (Test), 41 (Owerall)

Naiwe Bayes classifier results:
Clas=s labels:
SERT_h-nh: h, nh

Bz

m

Quick | Plots | Priar | F"Dsteriur] Custam predictions |

Sumrmary
SUMmary | i bodel |
_ _ Cancel
B Descrntive statistics:
E Options A
Fredictions -
Include (¥ Codegeneratar ~
[ Independents |+ Dependents [+ Predictions
[ Accuracy [ Confidence
f Predictions (] Histograms |ﬁ SEve sample
( Train
( Test
(o Creerall




MeTton baumeca

To4yHOCTb Knaccudumkaumm

[ STATISTICA - [WorkbookL* - Naive Bayes Results Dialog]

(3 Workbook1*
B ﬁ Il achme Learning Dockmg TDAz_L17)

S Jaive Bayes Result Dialog
-2 Model summ ary (I‘Jalve Bayes Classifier), (Docking T
-EJ Maive Bayes model, SERT_h-nh {(Docking TDAz_L17)
-E Classification summary (Naive Bayes Classifier), SER]
- Confusion mafrix (Naive Bayes Classifier), SERT_h-nh

Eile View Statistics DataMining Graphs Tools Waorkbook Window Help

=EE (& & Acld to Workbook - Add to Report - Add to MS Word ~ a2 .

Model summary (MNail

Value
Number of independents 13
Mumber of dependents 1

MNaive Bayes model, SERT_h-nh (Dockin

Class Prior NET NET

Mame | walues MWean Standard deviation
h 0.633333 -B5.43158 0.03894
nh 0.36666T7 -58.04545 0.39072

Confusion matrix (Maive Bayes Classi
Observad (rows) x Predicted {column

Class |Classification summary (Maive Baves Cla

Name |Total |Correct [Incorrect [Correct{%) Class

h 24 21 3 87 50000 Fradicted | h |ﬂh

nh 17 15 2 8823520 h 21 2
nh 315




MeTton baumeca

Knaccudmkauma HoBoro obGbLekKkTa

Lf Maive Bayes Classifier Results: Docking TDAz L1/

* | — |

Dataszet Docking TDhAz L17:
Dependent: ZERT _h-nh
Independent=s: NET, L5-HT24A, ADRBAlALZ, CHEREMI1,
Sample size = 30 (Train), 11 (Test), 41 (Overall)

DEDEZ, DAT,

Fo

GABA-A GAEBA. ..

Naiwe Bayes classifier results:
Class labels:
SERT_h-nh: h, nh

m

LI5S

Cluick | Flots | Frior | F"Dsteritur | Custam predictions

%

w]

Ilzer defined case

Surmmany

i

Predictions

Cancel

) Options -

f# Codegenerator ~

sample
(" Train
( Test

(& Cherall




Meton bawueca

3apaemM 3HayeHUs nepemMeHHbIX

Custom Inputs Spreadshest ‘ EIHI;. E | K7
Oouble click on highlighted cell to edit

Indeps.

X1
X2
X3
x4
X5
X6
X7
X8
X9
x10
X11
x12

] Cancel
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BbinonHaemMm nporHo3s

-

L{ Naive Bayes Classifier Results: Docking TDAz_L17 7 | — [

Dataset Docking TDAz L17:
Dependent: SERT_h-nh
Independent=s: NET, (-HTz2i, ADRALA, CHEM1, DPRED1, DPRDE, DAT, GABRZ-A GABRL. .
Sample size = 30 (Train), 11 (Test), 41 (Overall)

m

Naiwe Bayes classifier results:
Class labels:
SZERT_h-nh: h, nh

LE

Quick | Plots | Prior | Posterior | Custom predictions

. Summary
] Llser defined case
Cancel
i Predictions
[&] Options -

[# Codegeneratar ~

Sample
(" Train
( Test
o Crerall
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Pe3synsTtat nporHosa

-@ STATISTICA - [Workbook1*® - Custom predictions (Docking TDAz_L17}]
% File Edit View Insert Format Statistics Data Mining Graphs Tools Data Workbook Window Help
NEed@| &R <! Add to Workbook - Add to Report - Add to MS Word - @ N? .
@ 8 @l B BEEEERLTELRE PN a0 RALRE B W n A
‘A Workbook1*

Independent and Custom predictions (Docking TD

Elﬁ Machine Learning (Docking TDAz_L17T) dependent variables Value

= Maive Bayes Results Dialog MNET [-5.000000]
[ Model summary (MNaive Bayes Classifier), (Docking T | 5-HT3A —S.DDDDDU.

-[E] Naive Bayes model, SERT_h-nh (Docking TDAz_L17) | ADRA1TA -8 000000

~[E] Classification summ ary (Maive Bayes Classifier), SER] CHRM1 -5.000000

~[E] Confusion matrix (Maive Bayes Classifier), SERT_h-nh DRD1 -8.000000

Custom predictions (Docking TDAz_L17) DRD2 -8.000000

DAT -5.000000

GABA-A GABA -5.000000

GABA-A Benz -5.000000

GATH1 -5.000000

JAK3 -5.000000

CAPNA1 -5.000000

CED -2 (000N 0

SERT_h-nh ly







