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[ITnmaH NnekKuunwu

e UTOo Takoe meton k-Onuxkauwmx coceneu

e KyCcouyHO-NMHeUHbIe pasgensarwme pyHKUUU
e Anroputm k-NN

e MeTpukn paccTtosiHUSA

e Meton k-NN B nporpamme Statistica



MeTon k-Onuvxaunwumx cocepeu
k- Nearest Neighbors, k-NN

OcHOBaH Ha rmMnote3e KOMMAaKTHOCTU W
npeanosiaraet, YTo pPacrofioXEHHbIE
6nn3ko AOpyr K apyry obObekTbl B
NPOCTPaHCTBE MPU3HAKOB MNpuHaafexar
K OQHOMY Krlaccy Urmm WUMEIOT CXOXMe
3Ha4YeHNA LerneBon NepemMeHHOMN.



nnotesza KOMMNAaKTHOCTM

PacctosgaHne mexay OByMs OObeKkTamu,
npuHaanexawumMmm K ogHOMY MU TOMY
e KrnacTepy, Bcerga MeHblle
PACCTOSIHUA MeXay OBYyMSA OObekTamu,
npuHagnexawmmMmm K pasHbIM
KrnacTtepam.



3agavya kKnaccudukaumm

O6OyyeHMe c yuutenem

|- AKTHEHOP cuemmerme|

|l UeHTp Kjacca HeaK THEHLIX €0eIuHeHH

@ ueHTp KUIACCA AKTHRHBIX COEHHEHHE




Pasgensawowme (pyHKUUN

JIlnHenHas
Kyco4yHo-nuHeunHasn




Anroputm k-NN

e 3agalT 4mcno cocenen k

e BLIUMCNAOT paccTossHUE MexXay MpPorHo3npyemMbim
0O0bekToOM M BCeMU ObOy4vawWMMMU OObLEKTaMU

e BuibupatoT k-6nmxanwmx obyvarolmx oObeKToB
(cocenewn)

e OTHOCAT NPOrHo3Mpyembil OOBLEKT K Kraccy C
MaKkCcUMarnbHbIM YUCIIOM Onmxanwmx oby4daroLmx

OOBbEeKTOB



MpuHumn k-NN




K-NN paspgensowime pyHKUUU

KNeighborsClassifier surface
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K-NN pasgensowme pyHKLUN




MeTpukn paccTtossHuA

IBKNMMAOBO pacCcTosiHMe

p
djj = 2 (Xik -><j|<)2
k=1

TpebyeT 06si3aTerIbHOr0O HOPMUPOBAHMUA MOKa3aTenew



MeTpuUKNU paccTosAHUA

PacctosHue ropoaAcCKnx KBapTasrioB

dij = 24 Xik - Xk

MeHee 4yBCTBUTENbLHO K BblIOpoOcam



MeTpukn paccTtossHuA

PacctosHue YeObliwueBa

dij — MaX Xjk 'Xjk

Xopowo yuuTbiBaeT pas3fiuima oO6bLEKTOB



MeTpuUKNU paccTosAHUA

PacctossHne MUWHKOBCKOro

p
dij = ( 2 Xik - Xk o

B3BewwunBaer pacCToAHUe mMexay nepemMmeHHbIMU



MeTton k-6nunxaunwumx cocenewu

NMpumep mMcxogHbIX 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 -36 -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 -34 -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 =79 | -1.8 -6.1 -6.3 -74  -80 -65 -6.0
LT-34 moderate  nh -3.2  -63 -7.6 -6.5 -83  -81 =19 -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 -f4 [-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 0wy 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 <% -6.7 -5.3 -5.6 -66 | =68 | =59 | #2615




MeTton k-6nunxaunwumx cocenewu

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

0= =R @ <t ik ¥ Autom ated Neural Networks L
YT PP T Y, I ctine Leaming Bayesian. Support Vectors Nearest Neighbo) | A MERNINER s
LDA& O General Classification/Regression Tree Models

1 2 3 & General CHAID Models 12 13 14 15

Y3 Y2 X1 “h Interactive Trees (C&RT, CHAID) X10 | X1 X12 X13
LT47| high h -8.5 A% Boosted Tree Classifiers and Regression -7.5 -85 -6.4 -5.3
LT-51 high h -84 % Random Forests for Regression and Classification -74 -84 -G.8 -6.1
LT-52 high n 8.6y Generalized Additive Models 5.2 50 -5 6.4
L-91 h!gh h -8.6 "t MARSplines (Multivariate Adaptive Regression Splines) 1.5 8.2 7.0 6.3
LT-13 high h -5.6 -7.5 -5.2 -G.4 -5.8
LT-23 high F -85 &6 Generalized EM & k-Means Cluster Analysis 76 _5 70 60
LT-48 high h -85 4 Independent Components Analysis -1 6 -6.0 66 6.1
ﬂ:_:l 66 E:SE E :gg 8% Text & Document Mining, Web Crawling - Methods . jg :gé :gé :gi
H-58 high h -86 Association Rules 72 T8 B8 63
LT-22 high H -& 5 ¥ Sequence, Assaciation, and Link Analysis 75 572 58 -5
LT-48) high h -9.0_ %2 Rapid Deployment of Predictive Models (PMML) 716 | 80 -63 -63
L-87 |moderate nh -8.5 M Goodness of Fit Classification, Prediction 73 82 B8 | 63
LT-55 | moderate nh -8.6 £1? Feature Selection and Variable Screening -rg | -81 67 60
LT-9 |moderate nh = Combining Groups (Classes) for Predictive Data Mining 5.9 - 6.3 -6.0
L-20 | moderate nh — -74 -8.1 -6.5 -6.1
L-31 |moderate nh Data Mining - Workspaces |74 80 64 65
L-36 |moderate nh -5.3 & QC Data Mining & Root Cause Analysis - Methods b =72 -50 -5.9 -6.2
LT-21| moderate nh -36 -6.3 -7 -8.2 -8.8 -5.2 -8.1 -6.0 -6.2 -7.3 -3.0 -6.9 -6.1
LTG-2| moderate nh -7 8 -6.5 -6.9 -73 -7.9 -53.0 -74 -6.2 -6.5 =51 -54 -6.9 -6.8
L-19 | moderate nh -53 -6 6 -7 -6.7 -83 -5.1 -74a -6.2 -6 .4 -7 6 -749 -6.6 6.1
LT-24 | moderate nh -8.8 -7 -6.8 -7.9 -5.8 -8.5 -3.2 -549 -6.3 -74 -7.9 -6.5 -G.4
LT-33 | moderate nh -30 -6 .1 -T2 -7.0 -7.9 -74 i -58 -549 =71 -50 -6.1 -5.5
L-17 | moderate nh -850 -6 6 -74 -83 -8.1 -74a -78 -6 .1 -63 =74 =50 -6.5 -6.0
LT-34 | moderate nh -8.2 -6.3 -7.6 -6.5 -8.3 -5.1 -7.9 -5.9 -6.3 -7 -G.1 -G53 -5.1
LT-38 | moderate nh -32 -6.3 -7 -6.2 -7.8 -8.1 =77 -5.8 -6.0 -7.0 -8.1 -6.7 -5.9
LT-50|moderate nh 87 -6 6 -74 -6.8 -53 -85 -74 -6.2 -6 .4 -5 -749 -5.9 -6.4
LT-5 |moderate nh -85 -6 5 -7 -8.0 -5.1 -7 49 -850 -5 8 -2 -0 -5 -6 .1 -5.6




MeTton k-6nunxaunwumx cocenewu

A STATISTICA - [Data: Docking TDAZ_LL7* (15v by 43¢)]
Eile Edit View Insert Format 5tatistics DataMining Graphs Tools Data Window Help

LeER gl saac

#& Add to Workbook - Add to Report - Add to MS Word + %7

SN2 .

@ |8 ml e EEREERLNELE TR E R LR BEE v RAL SR e i A
LDA

1 7 g 4 5 6 7 8 g 0 | 11 7 | 13 | 14 | 15

Y3 Y2 X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13
LT47[ high h -8.5 -6.5 -7.9 -7 -§.2 -8.7 -83 -6.2 -5.7 -7.5 -8.5 -6.4 -6.3
LT-51 high h -5.4 -6.7 -7.4 -6.6 -8.1 -85 -83 -6.1 -6.5 -7.4 -8.4 -6.8 -6.1
LL'I:—9512 E:gp E :gg | Machine Learning: Docking TDAz_L17 il i :?g :gg :?g :gg
LT-13 high h -8.6 oK ‘ 5 -7.5 -8.2 -6.4 -5.8
LT-23| high h -85 4 76 -81 70 B0
LT-48| high h 85 B Soport Yortor Machine Cancel | b 76 80 66 61
LT-46 high h -8.2 He® Maive Bayes Classifiers - ul =74 -8.2 -6.2 -6.0
H-15 high h -8.3 B k-1earest Neighbors = Ol M ‘ 1 73 80 | BB | -B4
H-88 high h -8B 4 -7.2 -7.9 -6.8 -6.3
LT-22 high h -85 K-Mearest Meighbors for muliiple classification and . 3 -T75 -5.72 B8 -B.5
LT-43| high h 9.0 reqression tasks B omnbee | Lo 50 s 63
L-87 |moderate nh -8.5 T | S w ‘ 4 0 -73 82 B9 | B3
LT-55 | moderate nh -36 ul -7.8 -6.1 -67 -6.0
LT-9 |moderate nh -8.6 -G.8 -74 -0 -G.4 -§.2 -G.4 -6.1 -6.4 -6.9 =77 -6.3 -6.0
L-20 |moderate nh -84  -66  -T.1 73 | 82 | 83 | -8.1 59 63 T4 -84 66 | -6.1
L-31 | moderate nh -84 -6.9 =74 -78 =80 -84 =81 -62 -6.5 -74 -8.0 -6.4 -6 6
L-86 |moderate nh -8.3 -G.8 -6.8 -85 -9 -5 2 -3 6 -61 -5.2 -7.2 -8.0 -6.9 -6 .2
LT-21 | moderate nh -86  -68  -T.1 -82 | 88 | -82 | -8.1 60  -62  -73  -80 69 | 61
LTG-2| moderate nh -7.8 -6.8 -6.9 -73 -7 49 -80 -4 -62 -6.5 -8.1 -84 -6.9 -6.8
L-19 |moderate nh -5.3 -6.6 -7 -67 -83 -8 1 -7 49 -62 -6.4 -76 -7.49 -66 -6 1
LT-24 | moderate nh -8.8 -7 -G.8 -7.9 -85 -85 -32 -549 -6.3 -7.4 -7.9 -6.5 -6.4
LT-33 |modearate nh -8.0 -6.1 -72 -70 -74 -74 T -538 -5.49 =71 -8.0 -6.1 -85
L-17 | moderate nh -5.0 -G8 =74 -83 -81 -7 49 -78 -61 -6.3 -74 -8.0 -B.5 -6.10
LT-34 | moderate nh -8.2 -6.3 -7.6 -6.5 -8.3 -8.1 -7 49 -549 -6.3 -7 -8.1 -6.3 -6.1
LT-36 | moderate nh -82 | -63 | -T1 -2 T8  -81 77 58 60 -70 0 -84 67 59
LT-50 | moderate nh -8.7 -B.8 =74 -6.8 -83 -85 -7 9 -62 -6.4 75 -7.9 -59 -6 .4
LT-5 |moderate nh -8.5 -6.5 -7 -80 -G 1 -7 9 -50 -58 -5.2 -7.0 =75 -6.1 -5 6




MeTton k-6nunxaunwumx cocenewu

BbIOOp nepemMeHHbIX

thi—nearest neighbors: Docking TDAz_L17 7 | — |

| Eampling | Options | Cross-validation | hemory usage |

oK
Yariables |
C I
~selected wariables ==Ee
Continuous dependent.  none [ Options -
Cateqorical dependent. | 2
Continuous independents: | =1-x13
Categorical independents:  none ST ‘ S w |
kA0 deleti
5 Eesponse codes: ‘l Selected =it
(@ Casewise
&5 Fredictor codes: ‘ kean
substitution




MeTton k-6nunxaunwumx cocenewu

BbiObop cnocoba camnrnuHra

thi—nearest neighbors: Docking TDAz_L17 | — [
I:'!uic:l-:[ Samplmgﬂﬂptmns | Cross~validation | Memory usage |
OK.
sampling method for selecting the example set — —
‘@ Llse random sampling: Cancel
Size of prototype sample (540 |?5. meed: |1IIIIZI[I
e oy ple (%) E B @ & Options -
(" Llse sample wanahle:
s Sample ‘
{ Lse first N cases: pr 5 ‘ oo W |
[32 MD deletion

(@ Casewise

kean
substitutian




MeTton k-6nunxaunwumx cocenewu

BbiOoOp unMcna cocegem U MeTPUKU PaCCTOAHUA

Lf K-nearest neighbors: Docking TDAZ_LLY

Cluick | Sampling EDPtiDHSEl ross-validation | Memary usage |

Mumber of nearest neighbors: |]1_J @

Distance measure

(@ Euclidean

{ Euclidean sguared
( ~ Cityblack (Manhattan)
{ Chehychew

v Standardize distances | | Distance weighted

- | _ [

0K,

Cancel

& Cptions -

SELECT
o \ & w |

bD deletion
(@ Casewise

kean
substitutian




MeTton k-6nunxaunwumx cocenewu

BbiOOp nepekpecTHOW nNpoOBepku

Lf K-nearest neighbors: Docking TDAZ_LLY

Cluick | Sampling] Options | Cross-validation | Memary usage |

Y-fold cross walidation for rmodel selection

v Epply w-fold cross-validation:

Wovalue: |10 @ Seed: |1IIIIIIIII

Search range for nearest neighbors:

BAinimum: 1

baximurm: | |5

Lafe| fale] [l

Increment; | 1

E

- | _ [

oK
Cancel

& Cptions -

T \&. W |

bD deletion

(@ Casewise

kean
substitutian




MeTton k-6nunxaunwumx cocenewu

To4yHOCTb Knaccudumkaumm

e

E K-Mearest Meighbor Results: Docking TDAz_L17 7T | - =

Dataszet Docking TDA= L17:
Dependent: T2
Independents: X1, ¥z, ¥3, ¥4, ¥&, H&, ¥7, ¥8, ¥9, H10, X11, ¥1E&, ¥l3...
Sample size = 30 (Examples), 11 (Test), 41 (Owerall)

EMM results:
MNanwber of nearest neighhors =1
Distance measure: Cityblock [(Manhattar)
Input standardization: on
Averaging: distance weighted
[Eross—validatinn accuracy (%) = 53.33333 ]

| Quick | Plats | Options | Custom predictions |

Summanry
Summary i bodel
iii Descriptive statistics Cross walidation error Lancel
Fredictions = Options -
Include
(& Codegenerator ~
[ Independents [  Dependents [« Predictions

[v Accuracy [ Confidence
sample

i Examples
® Test
(" Cweerall

B Predictions (] Histograms |ﬁ Save |




MeTton k-6nunxaunwumx cocenewu

Knaccudmkauma HoBoro obGbLekKkTa

e

Lf K-Nearest Neighbor Results: Docking TDAz_L17 7| — |-

Dataset Docking TDAz_ L17:
Dependent: T
Independents: X1, ¥z, ¥2, ¥4, HE, Hg, ¥7, ¥8, ¥9, €10, X111, X1z, ¥13...
Sample size = 30 (Exauples), 11 (Test), 41 (Owerall)

FMM results:
MNManber of nearest neighhors =1
Distance measure: Cityblock [(Manhattar)
Input standardization: on
Averaging: distance weighted
Cross-validation accuracy (%) = E3.33333

Quick | Plots | OptiDnE {Custom predicions |

E Surnmary
] Lser defined case |
i Fredictions | Cancel
2] Options -

& Codegeneratar -

sample
i Examples
(m Test
" Owerall




MeTtoa k-Onunmxauwmx cocepneu

3apaemM 3HayeHUs nepemMeHHbIX

Custom Inputs Spreadshest
Oouble click on highlighted cell to edit

Indeps.

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

DK

Cancel

»




MeTton k-6nunxaunwumx cocenewu

BbinonHaemMm nporHo3s

Lf K-Mearest Neighbor Results: Docking TDAz_L17 7T | - =

Dataset Docking TDAzZ L17:
Dependent: T2
Independents: X1, HE, X3, ¥4, ¥&, H&, K7, X8, ¥9, Hl1o0, H11, ¥H1E, Hl3...
Sample size = 30 (Examples), 11 (Test), 41 {(Owerall)

EINN results:
Mumbher of nearest neighhors =1
Distance measure: Cityblock [(Manhattan)
Input standardization: on
Averaging: distance weighted
Cross-wvalidation accuracy (%) = 53.33333

Quick | Flats | Options | Custom predictions

. Summary
s Llser defined case |

i Fredictions | Cancel

= Options -

f& Code generatar ~

sample
i Examples
i Test
" Crerall




MeTtoa k-Onunmxauwmx cocepneu

Pe3synsTtat nporHosa

%Eile Ecit View Insert Format Statstics Data Mining Graphs Tools Data Workbook Window Help
DT SR 4 2@ o o |# AddtoWorkbook - Add toReport~ Add to MS Word - 45 | @82

@ B Gl B B RS E I  E L P SN E R B W R L
'3 Workbook6*®

5 Independent and K-Mearest Meighbors Custom predictions (Docking TDAz_L17)
=3¢ Machine Learning (Dock dependent variables Value

=3 KNN Results Dialog X1 [ -8.000000
b K-Mearest Neight | X2 -8.000000
X3 -8.000000

X4 -8.000000

X5 -8.000000

X6 -8.000000

X7 -8.000000

X8 -8.000000

X9 -8.000000

X10 -8.000000

x11 -8.000000
X12 -8.000000
X13 & Q00000

Y2 nh







