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https://www.kaggle.com/code/vbmokin/cryptocurrencies-1b-time-series-clustering
https://primo.ai/index.php?title=Density-Based_Spatial_Clustering_of_Applications_with_Noise_%28DBSCAN%29

from scipy.cluster import hierarchy

from scipy.spatial.distance import pdist
distance_mat = pdist(pca_df)

Z = hierarchy.linkage(distance_mat, 'single')

plt.figure(figsize=(10, 5))
dn = hierarchy.dendrogram(Z, color_threshold=3)
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https://umap-learn.readthedocs.io/en/latest/clustering.html
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https://projector.tensorflow.org/
https://www.kaggle.com/code/vbmokin/mnist-digits-original-2d-t-sne-with-rapids/notebook
https://www.kaggle.com/code/vbmokin/mnist-original-2d-tsne-3d-umap-with-rapids
https://www.kaggle.com/code/vbmokin/mnist-original-2d-tsne-3d-umap-with-rapids
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https://scikit-learn.org/stable/modules/clustering.html#overview-of-clustering-methods
https://scikit-learn.org/stable/modules/clustering.html#overview-of-clustering-methods
https://scikit-learn.org/stable/modules/clustering.html#k-means
https://scikit-learn.org/stable/modules/clustering.html#k-means
https://scikit-learn.org/stable/modules/clustering.html#mean-shift
https://scikit-learn.org/stable/modules/clustering.html#spectral-clustering
https://scikit-learn.org/stable/modules/clustering.html#spectral-clustering
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https://scikit-learn.org/stable/modules/clustering.html#hierarchical-clustering
https://scikit-learn.org/stable/modules/clustering.html#hierarchical-clustering
https://scikit-learn.org/stable/modules/clustering.html#hierarchical-clustering
https://scikit-learn.org/stable/modules/clustering.html#hierarchical-clustering
https://scikit-learn.org/stable/modules/clustering.html#hierarchical-clustering
https://scikit-learn.org/stable/modules/clustering.html#dbscan
https://scikit-learn.org/stable/modules/clustering.html#birch
https://www.kaggle.com/code/vbmokin/titanic-top-3-cluster-analysis
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- Ha ocHoBi mogeni (Model based clustering)
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10.0 d&20Odz' L. 9 Ote' Olsdo desmls® sL d2ZOE, I[IstsBlsts
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CS Bhkdzts LOL d&Oyj dts bk EPDAfHtctsa tsiH 4. v, Bv(
tcOL " 9 ' Mdzv Cwydedr TistgH tlz, o § sHzded § tsH @] E |
By dzdodr tflsdBOdz dzeds dBSH jdzj 2 dzf §° HIso J

[ dzv Oo Is ts BOAS din dday T i tg WyH o @dzEylitens * B dz' tsils j €,
w g HELoBdzwE Is! MEklls® ots ftedMEBstedIlsd yJ 2
CtcOMlzo OdzadadvH * A§ dztslzo BAHOITR' Isid YyAzts § sB ZH 59 Odzd

1. 102ftetsmils' hdd3 o Otc' Odzls tsd3 pandasizedz y ' W
fsBikzHutsod ®©OtfcdMmisabE ). MR .01 L)Odise Ylzo Odzdzy s,
HiE' Is+ mMw H dzv CCooCIRABKIIARS0602), P7T5(Q3),0dzj W Ch s o
tcOd3j Istc O r dtdesEritpén[OIs Y , .9]), IsH' 9o IsOBdzd:
¢ o O dzR1G, 890 [17].

Survived Pclass Age SibSp Parch Fare
count 891.000000 &891.000000 891.000000 891.000000 8&91.000000 891.000000
mean 0.383838 2.308642 29.202211 0.523008 0.381594 32.204208
std 0.486592 0.83B6071 13.549459 1.102743 0.806057 49.693429
min 0.000000 1.000000 0.420000 0.000000 0.000000 0.000000
259 0.000000 2.000000 21.000000 0.000000 0.000000 7.910400
50% 0.000000 3.000000 26.000000 0.000000 0.000000 14.454200
759 1.000000 2.000000 36.750000 1.000000 0.000000 31.000000
max 1.000000 2.000000 80.000000 8.000000 000000 512.329200

t d Mz desCu IROKKLdIMIsd € © wlzdzgu pandds €2¢ r H O dzd B
CdzS ek " sHE § OfyO YO ts saizigdzldsleeddz € O e

2.PandasProfilingPP [11]T yd d& 'BIsj O HdzW OolstsdizOIsd I

tcjdzgdz" L9 " Is' 9 IO o' LEZOd LOyY"'"’ Hdzv OdzO
Pandas. IMmj twBdls! MW GHdZ '¢¥ CBBRBOdHSE F
Wtej2d3 L HOddBd. tJjLEd BSOBEEY @O 5B d3 |
HOIldzfded & My tsm' B E BtORZL jtco' :

import pandas as pd

from pandas_profiling import ProfileReport

report =ProfileReport(data)

report.to_file(‘report.html’)

| sdzso dzd 2 Phrnda$PREOflopdyl o9do jHJ dzdgv MisOlsd Ml
ol st dzOy " Hdzw C oy @Sty L ' dgtety dzd 5§ fglp tyts dz
dZsdzz ctcOW ' Sk OdzOdz' L zoOlsd oL O L O' WL
K dedzddz * Isj, hts dz20 fsyoOlsCkz Lo ' sk dzOo ts1
dzd = I te' Ldzdr SCdz BtOR d&OotsSHdIs! MW tB6°

fd dz' dgfsdzCesles , WC' & Mlwils! HEYj] ®HBOds OB
yjdg', wWC' & fMmlswis! HEyj] BOCOLts ftsflzh jo
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FamilySurvivedCount i8S highly overall correlated with wWomanOrBoyCount and 2 Qther High correlation

flelds WomanOrBoyCount, WomanOrBoySurvived, Alone
High coreaion

Deck is highly overall correlated with Pclass

Title is highly imbalanced (54.4%)

FamilySurvivedCount IS highly imbalanced (55.0%)

Deck Is highly imbalanced (55.0%)

Cabin has 687 (77.1%) missing values

Name Is uniformly distributed

Ticket Is uniformly distributed =3

Cabin is uniformly distributed [ Uniform |

LastName is uniformly distributed =3

Name has unique values [ Unique |

sibsp has 608 (68.2%) zeros

parch has 678 (76.1%) zeros

Fare has 15 (1.7%) zeros
WomanOrBoyCount has 569 (63.9%) zeros

WomanOrBoySurvived has 723 (81.1%) zeros
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LGtz so Odz OdzOdz' L d, d&zOoff ted & dzOH , otcOn B
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sdodz qWOOW'dind. 2. 13 d&Oo jHjdts ftds dzOH
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4.SweetViz[11]Tyd B ' B &' S E@IZ'HLA® Y = IsO 0OdzOcC
tcJHBoadMh' Python. |tk OslstdiOIlsd ydsts B IzHI
COljetste” Odz! dedm L B dededn. = By dzdes ' Mmils! C
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DataFrame
180 ROWS
0 DUPLICATES
214 10.1kb RAM
Get updates, docs & report issues here 6  FEATURES
Created & maintained by Francois Bertrand ( e 7 0 CATEGORICAL
Graphic design by Jean-Francois Hains { ASSOCIATIONS J 6 NUMERICAL
0 TEXT
DataFrame mmm
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VALUES: 180 (100%) MAX 68,790 RANGE 32,356
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MEDIAN 47,358 209
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MIN 36,423 SUM 8.9M 0% 1
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N\ Low
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I Open
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03 57178 STD 8.858 40%
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No ML usage
These companies do not
uitilise machine learning
in their daily operations

instead of deploying.

Machine Learning
Practices of Companies

Mot in production
Companies in the early stages of
exploring the use of ML or those that
build models for their own analysis

M Don't use ML methods
Exploring ML methods
Use ML for generating insights
Models in production for > 2 yea
B Models in production for < 2 yea

Models in production
These companies are able to bring their machine
learning models to production. Once deployed, these
models will be actively used by consumers and will
have to scale to meet business requirements.
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https://github.com/marcotcr/lime
https://www.kaggle.com/code/vikumsw/explaining-random-forest-model-with-lime
https://www.kaggle.com/competitions/titanic
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https://www.kaggle.com/code/vikumsw/explaining-random-forest-model-with-lime
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https://www.kaggle.com/code/cdeotte/xgb-fraud-with-magic-0-9600/notebook
https://www.kaggle.com/code/cdeotte/xgb-fraud-with-magic-0-9600/notebook
https://www.kaggle.com/c/mens-machine-learning-competition-2019
https://www.kaggle.com/competitions/mens-machine-learning-competition-2019/discussion/90254
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https://youhoo0521.github.io/kaggle-march-madness-men-2019/models/bradley_terry.html
https://youhoo0521.github.io/kaggle-march-madness-men-2019/models/bradley_terry.html
https://www.kaggle.com/competitions/mens-machine-learning-competition-2019/discussion/89942
https://www.kaggle.com/c/mens-machine-learning-competition-2019
https://www.kaggle.com/c/mens-machine-learning-competition-2019

3. rde stcj Is! st ' HARBBHE 9o ' dz HtSHO® H
tcd BBSGE L O tcOn kzdzC OHtc W ds' totfs tf jsdgts
| Hd2' tj2kdded fjtedH §yolsCtsdy f
hts otsdad sy kzls! dBOIsd L dzOyj dada"

mMdzv odetstclz L dZOC o' dz Mlsas@dg dz&t da
B' dzOy"' ‘¢t HHGR Bic! B8Oy fodds OMf jsiIstsdy
Bptcdeolzo Odzdzy MisOIsdMIsdSd Hdzw otcOrlzo O
s 23k tSkted BOIsd B' dzr h Istsydz® ftetse dztsi
“"H YyoOm Mmlsetstej dadzv tod S 8d3d dzgH Oy' 2 dzed = M
n IzaOlsor1;q’1$Bd2Wdlsted3Ou" ftcs sBO6' Cls yd Mk
tcj B8R dZHOY' ~ . ¢ HAdzw yY! et Mdz' H o d Isd 1
H' 2fdes S tstedmdzed-s W' yjte® o. OTTO if MuktiH j d3ts dzfr
@)

C

bjective Recommender System HJ IstcjBO BERzdzts L tsB
g ywds k2 o] dz@sOdPL qudeB J-foidp Jsdstg a2y tsMdats o dz
ftedH"® dzv dzd FEOdgjy Qffd@ffcz "t L, OP g ®o § s Pls 4
P sfpls™ 58 L BKOY j des dzO tedmbkzdz¢ &z 3. 13.

1. LYOMmMdzed ¢ MmMlsotstes 9O BAdzdJL! Cts 1200 ¢
WBtedzOy' ¥ ftos BCEpBIgELaQdy’ il Ctstedmiskzo Oy
My 29"  Ho ' HIEzeo Odaetsfyls' | sO dedL Sz BsHj dzj 2
totsdedz’ Bjtejiy' SO BSHjdZ CteOH' ' desdesets B Iz
o0t Odzls' 9 Lo Oy ko Odzdzgw IsO f jte" BH' © OCGted
My " swwbaH@dzsMmils® &O ' Ldzdrs JISOf Or, IsOCdn
Mftedwdzs § s5CtcOn jdzdzs tjL Ezdz! OIS’ 9.

2. 1 dzv SOl jddzv fBteWHSCE ©gEHods dH O
LOBBHjjAWGBMRanker L t' L ded d3d BGa‘Gﬂ'de@"tﬂz@lz@@JI
9 Odzdzy { tctso WHdsliEMS s Lidp ta gy IDW Ia@:dz*f yos yd
WistedzOy"“ l;’telle;’lsljfrjﬂdam@dzﬁlstq@!s;ts B3 S hd dzizf
Mis® , HEzeDde ondgdzy SO ° C.

3. J1lkdzts Mmlso stcj dzts dec{LJQIS 200 tsL dzOC
dimisdscd MmdMm' " IgdG OGO MNEISIDY torfpeCid¥’ Erdiezy
so¢" we sflkzdazvieds Mis: IsA.Isdf ), IsO 1
q

Is §

l]'tsl@

[ dzv Istcj dzzo Odzdzy Z3s# | BZ] @) f kg o azd B

tcl 2sddzc OB LB OXZOANEZY OIsd ttBMWwed HOddr |
B ¢

87


https://www.kaggle.com/competitions/otto-recommender-system/overview
https://www.kaggle.com/competitions/otto-recommender-system/overview
https://www.kaggle.com/competitions/otto-recommender-system/discussion/384022

training

x_aids y_aids
positive aid ’ label

x_timeinfos
x_types L’
embeddings positive (avg + min) /2 [ |
E H cosine _— 1
similarities | |
NN

) |Session 0
embedding .

I’ negative get topk .
COSinC ) -
Output type ; - similarities 0
negative aid
I ’ ddi
smbeddings Categorical

cross
Negative entropy
sampled aids loss

with logit

t MBS ECP dzc sted Is d3jielisiBHslisty L ©2dgwv e f jteh j 3 -
¢cOTTOT Multi-Objective Recommender Systém

l Oy dzdots otOrRBOokOaOId, Mt Hdw JWJjClkdoe
HOY' Mz’ H HtsBte] wBLBJOIsdMm! 2 fted HA3J L
hjodedzv, wCB' ftRMds & f tod NivezmnsdEnysedzt Iz tofr
Stability Predictioe , b MeigEoBsH dIls! twH Isted ¢ tsdztsd3j Is
dztsh jwi& o dz OrRlkzo O detseo® W' yd ted dzO sMmdats

10 tddgz0o3j.Hj 20 ' dW SOV ' CO ' dmlstkdj d
39 ' lgdsigls 37 GSB.tsteH d dzOlIs

A S
Cneuwudpiunmnia FE, B
3anexHocTi Big TMNY gaHux

SHAP
FE:
- MacwTabyBaHHA 3Ha4YeHb LIME
- CranpapTu3auia 3HavyeHb
- Hopmaniszauia 3Ha4eHb
- IHwe nepenobpobneHHa 3Ha4YeHb Imblearn: SMOTE,
- AHNI e r . ADASYN, etc. Pezynb-
- OuckpeTu3auia HenepepBHUX O3HaK TaTn
- 3MeHLWeHHA po3MipHocTi (KinbKocTi

03HakK)

- AHaniz iHdpopmaTMBHOCTI 03HaK Sklearn:
- AHani3 3B’A3kiB MK 03HaKaMu SelectFromModel
- BupaneHHA «BUTOKIB» SelectKBest
- CHHTE3 HOBMX O3HaK RFE
- AHanis BaXnMBOCTI 03HaK VarianceThreshold,
- dakTopHuMiA aHanis etc.
- BanaHcyBaHHSsl 3HaYeHb 03HaK /

{ I MzdsCwdY.scteoW ' ¢O0 kfm' A Jlsﬁjdnsc&tﬂm'iﬂmw ts C
sL dze  (

88
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https://www.kaggle.com/competitions/otto-recommender-system/overview
https://www.kaggle.com/competitions/novozymes-enzyme-stability-prediction/overview
https://www.kaggle.com/competitions/novozymes-enzyme-stability-prediction/overview
https://www.kaggle.com/competitions/novozymes-enzyme-stability-prediction/discussion/375964
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https://www.kaggle.com/vbmokin/fe-feature-importance-advanced-visualization
https://www.kaggle.com/vbmokin/fe-fi-for-regression-task-advanced-visualization
https://www.kaggle.com/vbmokin/fe-feature-importance-advanced-visualization
https://www.kaggle.com/vbmokin/fe-feature-importance-advanced-visualization
https://www.kaggle.com/vbmokin/fe-fi-for-regression-task-advanced-visualization
https://www.kaggle.com/vbmokin/fe-fi-for-regression-task-advanced-visualization
https://www.kaggle.com/datasets/vbmokin/wq-southern-bug-river-01052021
https://www.kaggle.com/vbmokin/heart-disease-automatic-adveda-fe-20-models
https://www.kaggle.com/vbmokin/heart-disease-automatic-adveda-fe-20-models
https://www.kaggle.com/vbmokin/autoselection-from-20-classifier-models-l-curves
https://www.kaggle.com/vbmokin/biomechanical-features-20-popular-models
https://www.kaggle.com/vbmokin/suspended-substances-prediction-in-river

- WQ SB river : EDA and Forecasting

stsdzlstetsdzl dz¢ ff dIs Odzdav

1) 25 9 Cdz6 yo' o fr]JBJ ©oday
b ftesyjfm' OdOd Lk HOd]~A

2) ¢S ' BBMmdseadz' JIsOfd

3) ¢S dBjlbHJ d313>|dzO o d
dzts o dZOw o dzdm HOdMdnr ?

4) ] ysddkz fsdzv e 0’ MlsOdzH OlsdL Oy v IO d
ydzdots fiteiH YtsBERZHBSOtSE BSHJ dZ' ?

5 c¢ By dO ftsBkzHEZaOId H' OOz o Oy dz
odeBtc’ dzO2B ' dzzh 90ydzdeodr L d2ZOSC Hdzv dBtsSH

6) c ¢ B'Bdz sIsj¢d Python sy dA Oy ¢S ste
odBtstcz L d&OS, O WwWC' &jlssHd otsdzed dzOH OF

7NNecS LoOBJLfjudlsd ' dalsjteftcjlsOBj dzi dz' fMmls+
L bsySd Ltlkz " dojd dzgjte’’ tsL dzOG?

8) c¢" ‘delsj dzj ClszOdz dz BBd IssHd " dzy J da &
s v ftedL jteOdRRd L B3OS Odzr dzO@ Kaggl e?

9) c¢' MbtcOdsd Eisted Misso zs Is! MW HdzW BB
dzO ¢ IJ"H yom “dgyjdgjte’’ L dz2OC?

10)c €' sy dzde ' HtetsBdzg BB By zls! o dded C
Cwe D By O kdd S dzkzlsd OBt edt’ hdlsd?
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41 Jaorfle [lrcefee fozri 4L 101 Yo

41 1 dH A3 ts W3Odz [ Hzdzts G s dzO0 9 Yy O dzdzv A
tcjekzdzwtedL Oy' w

4.1.1 JdHd dBBHjdj?2 IsO "7 fjijtjeoOcd
[ BHj &z BOh d dedetse s dz0 o UsOiaz'o df = HHdxRfipdls
¢ 2 Riykl#O B dzff FKisan)k
1) ° dg 2 dz 3@ H § dgj IstsHd A ( 1 Q Sgslsf W °
sklearn.linear_model ' dzw 2 0 ' i3tH3] pd&ejlR02 B " dz¢ M &
tc J :dz'
LinearRegressiondz’ dz' 2 dzO; tcj Gty ' W
RidgeictejB jdzj o0 tojcetej ' w
lasso-tej ctej M v [ OMits;
LogisticRegressiondzts G * Misd ydzO tj et m" w ( M
dz' dz' 2dzdd3 § J o Ise st dadzV O3, Odzj o B
dzd m dBsHj dzj 2) ;
1 StochasticGradient Descent d3j IstsH fMilstss OMisd Yydats G t
sty zmMC 2z HAzw " HjdzlsdW ;¢S 0y" ~ dz' dz
2)f sHj &2 &0 thdtss' &jstsHEz f Stwdgdr 9§
C'dz2 O d@sHjdzj 2, Odzj L BOGOI! BBO 9 Ofte
1 SVC
1 LinerSVC
3)[ sH j dz' dzO shdzso dB3j ssH Iz dzO 2 B dzg
sklearn.neighborés * dz%w 1 0) d3tstE fj didg & dzO:
1 NearestNeighborsH 2 J JWJjSIsdoeadzO SO f sh (tc

=4 =4 =4 =4

mMWJjte" JjJCBdesd3" € IsO Iststec’ adz', Cfs
fsotsHwIs! f jodzg CdzOMmMd o~ Hdzd= H O
tcG J Istsd3;

) JIssHd ftesedztsL o Odzdzgv dzO tsMhdzso i tot
Lze sy mMwv dzO MDA L dE®ay'j datlZv dzO - OteOC Is
sklearn.gaussian_process j ¢ " dzz € O sH J dzjoDOtc’ @dg - L
wdsd) , tGmhdese dzO:

1 GaussianProcess

5[ tsH | dz' cer@DOMMzOC jIs skl ea-mHg $n azd € © oAy

azj 2), Ghdse dzO:
1 GaussianNB;

6) 1 J tojed ® § dz' ;

7) ¢ dzhM O3B dz' BsH j dzj 2 :

T Odzlm OB dz' H:jtcjo to' hj dz

1 B OG;" dzc
1 Bzmls"' dze
1 MsO§ " dzg
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https://scikit-learn.org/stable/supervised_learning.html#supervised-learning
https://scikit-learn.org/stable/supervised_learning.html#supervised-learning
https://scikit-learn.org/stable/modules/generated/sklearn.linear_model.LinearRegression.html#sklearn.linear_model.LinearRegression
https://scikit-learn.org/stable/modules/generated/sklearn.linear_model.Ridge.html#sklearn.linear_model.Ridge
https://scikit-learn.org/stable/modules/generated/sklearn.linear_model.Lasso.html#sklearn.linear_model.Lasso
https://scikit-learn.org/stable/modules/generated/sklearn.linear_model.LogisticRegression.html#sklearn.linear_model.LogisticRegression
https://scikit-learn.org/stable/modules/classes.html#module-sklearn.neighbors
https://scikit-learn.org/stable/modules/generated/sklearn.gaussian_process.GaussianProcessRegressor.html#sklearn.gaussian_process.GaussianProcessRegressor

1 esdztsmiz o Odadz” ;

8)1 J2tesdzedz’ BwBjtejy' IO "7 OdzmOd3B dz'

1 ¢4 ey Bidemrisrceptron dzO2 f esfmis* h © ° dzO2
dz' h O dzj QtetsdzdzO o3 tod 4 O Ldz' = daddeis ¢ ff ta
Hjdzdziy" ( B" dz2 W MC dzOH dg' dzj 2 tetsd3sH j dz
dz' hj " Mmsstd gd§ 0z00dz] ¥ L dzOyj dzdzv ;

1T BOGOIsh Otetso O dzj 2 tocts dABO (Mudgijlagey ¥ © S|
Percepton);

1 dg 2 tcts dzdz’ d3J tc j xKerasiTenpsclRigaissBy Torcly
weda®s fedmeawyjded2 o jfm! dOMiskzy dzd 2
102B " dzh jWjSlkdodzddzd IsO f tsf zdzw tcdzed d3d
R CtOh ] LieLEzd Isd, f silstc’ odl®. Mf syOIsS iz

1 BB dMs®ets sHctsfgpe sz L O tj L zdz' IsOIs Odzqd
hjde * dz' sjteOlsktcd k t' Ldedr MW jtcOr L Ofl
-dz' dz2 2d dBsH jdz EOtodets ftoOyYE B lst  Hdzw
sOfmils" 9, Ctdd "dh' W&sHjd dj * JWjsisd:
~ndBdzj to' M jdedagyplzwWCipjBjdzfdgtstef jtoj o' 6l d) ;

-dzse Msdydz® twjetejm w headHSECts ftOys
odStstcdmlstsolz’ Is! MW Hdzw ' Mdzw sB tetsB dzj dzdzgv &
Isj Sk L odSstedMmilsOdzdzy d3 dzj 2 tetsdzdzd = d3d t6J )

- BsH jdz dz0 fdetse ' Bj stsHEZz &GBY B dezd x5 d -
) LOHOuO: E MWjte: JjCtdesds €, Ctdzd Istoj ¢
sjted) o~ Hdzdm HOd~ fo0WLOdE L IsOG]L
Bdzdosmisj2, ftd yYy!' sz, otdO® "heduHhj LO °

- BBHJ Az 20 sMdmL " f guyfSisde dddzn ¢
dzj HOBIs! fodesets kEZWodzj dedgw ff tets € dzOfmd o -
" bsH', LO ©O8kAzsKIs Okl if g @dzdaf OtcOd3j Is tcd
tej Hd2 L dzOyj dedz? 1O MmjtcjHAz t5C 9 OHtcOIsd ydzj
C o ' dsdkkz, ktekts LO ®BOd&JZ ods' sl fo
Hjdz2, WCO LdBsyj kZLOcOd dz¥ 9 Olsifyp OdAtsiz- N
zdots jWjClsdodes ftcOys HdzZw C dzOMmdW "™ SOy’
Istcj dzz ® Odz' dedf ds teH O IsiV ggsls dzj & | dzde® ©§ 2 1 dz@ 2z

-Hjttjo O t'hjdz HiSL 9 SdzV & s G Otodzts tots
HOdzd R, dBOsIs! cOtcde dBsy dzdeossMmis® hHMisHis o' L
o' Mmiss .

e OB dz' * dz@2B' v jWjiCldoadzeddzd, Odz
vOd3 ctsdztso dzj , o HO@Its totff” Hs'OB 8 Olsid Bifc@tls d IS H
cShts o' d ' Ytfmdz Hiseodeddz, IstsH' N j IstcjBO

1 J2tedzdz’ d3j toj qf sldst®) B B8 1OQdMO dgz'd?> d = H Ol
dz' 2 dz’ dBsHjdZ' yd Hjtejo O t' hjda, Odzj ' L
H Qfdz .
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4.1.2) sdgV sGeyy @alzdz" lsBsKE] df'j tof Ot Od3j Iste’ o

sty d&zO@ d3tsH j dz! BZOh d dzdzts G t5 dzO 9 Yy O dzdzv |,
name model ( L § Otec Ougyds ez ¢ Ofagdspiackages ' B dz' ts-
Is 4 €kgfarnL © dzOeo yOdz! dzd i3d H Odzd dschin I8 O $ OE Y s 5
F odédzvH' HOLOWtj2d@kEz L Hdddd fnlslsaiju;d3

Y  fM&de)’ Hj dZsEY Me ko ©HA&OSSsd2 Mfsh

from sklearn.name packagemport name model
model=name_mode(model paramg
modelfit(train, target)

O IstsH' fJtej HBYOEefAAZY H @ dizpPdgg dzs | Mis Wesise s H
LH' 2Mdzs " st v ( OG5 ydfEapsdsd o d d3d 2 ° dg" " ¢
Cedzd bjBO fjijttjHBOYdId 22d@tse " tdz Mmis! it
predict proba):

y_pred = model.predigtst)

WHJj dzlsd ¥ * € so OdzO nigisleiff SCdazOH |f deigs QIssdg H S
fsBsdy y' Od'sdgPdh OBd d3sy dz0 dfQde'j dd dz "daiz Js agl
W' Cso0dz fOOR] stedshdasOy dzde " Mis! W' yjte' ¢

[ Odz' BEHj d3ts dzOoe tsH d Is d i s Coy dz' 2
name package name modells © { to drfodzCoargms.

1 cOCIsdydets EMm° csH j dz' ,, sG] Ik "dz' P
GaussianNB o B ' skldarndg@®Y Y o Otc® Odzls Hd&zvW L OHOY'
dzy’ de®HDI Is! fllassiligEB o 8 H dzv L CRedbPegsar Z\tejj ¢ to j M
" Mdzlz 9 Otc’ O dzls lanearClakssfieyj ddassclassifier yd
GaussianNElassifiet

s Misd ydzd' wddz® j g dtci " v, wWECO dzj dBEts>
tcSL 9 0V L Odadzy tojlcticdp@) ' 1R tdaf] IS dz@Mapd@PHnts W © € Oy
ZdoOHOWz] HJo dzvw ydfm! dzO dzOL 9 Iz

l kEMmM' " d@sHjdve, vCafdoOomdsHasat &€, OGP,
Mz H W' CMkzo OId, d&Of tcd S dzOH : random_st at
Aj LOBJLYfjyk' o' Hlsotstet 9 Odzg' Mis! tjL zdz' IsC
By 20 BEZH] f§tolststedlIs(d.

] OtcOd3y Isstee ,v e Shp2, wWC HteOQoddzts, ffted?2 &3O’
odoeotsHdIlsd yd d ftsdd ydz@ tiLbkzd IsOlsd tes]
BsHjdzj 2 dzO ShIsOdzls dgj 2tetsdedzd » a3d 6y yd C
yd dz , dzOffitdd ¢ dz@ o sH @ Iside ddz swits[dsfo dBGH dIsd [
Mistesyd dz 2 Wisteds (B" dz¢ h stsydes Hdo " Iss f
s dz2 ¢ d BERHE' ! Mw ' fHtesotsHWIs! v JCMY jted
O wChts BSHjdz o)) BGflsddz Lo OdzO od¢ s
LOHO¥Isy verbose=0.
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V' sHd dz' , sCte’ d3 dz' dz' 2 daets’ tej ctej "
model params. L O d dzdes dzz  dz0O o d|'Offizidc f O 8 @ digOls te/@
yd GOtOd3j sted, we&' dzgf dzOo yOs st mMw MO3
odL dzOyOsIs! Oten ' IsjSlkztclz yd Ctee¥ lse O] «
tcdH fB8YOISS B3 dz09 yOdzdzg? ° odL d&zOYyoOe s+, wg
SO wC oatdzO ftsoaddedzO OHOf Iskzo Olsdmw HtsS HOC

L ' HtetsLH' d 4.3 BEHJ] B'dh HSC dzOH
BsHjdz2 SO OoaltsikBOIsdLEzZo Olsd o dL dzOyj dedzv ¢

4. 1. 3wpdie@Yg v LOHEY o d2 &3 L Oy' ~ tedL
] Oy BEOC OO IssolzoOlsd ¢ f jtotf OtcOd3j Isto
dz2' B LEzoaOld todL d<¢ yprfttingz® a y Qddedgy W Geogctsiz. L (
Clsitdve 2 dzv ieffte DS A 9 RO d dedes 3z dzO@ o Yy Odzdz' ¢

f OtcOdRj ste' 8 BSHjd L oKBjkss §s5Cte0h j dada?
dzj dzdzv f jtoj d&zOo yOdzdzv . 1 02CtOh j Mkl dz |
desds' Odzr dets’ tejcEtejf' > HEYW BHEEEE ¥ yjto
ya
o F
Uy 4 ]
Q) B )

{ dMmkzdesS 4.1 1tdSd&OHd (sBkHtsod § sd dasds
G2 SV HSE), wWCO ltondz® HuEIEHdB) it
m6cts ' digjdghtsets fsteWHEC 9, WwWC' dzOB dzq

CS o' HB®RER, Iugusjdl wies dfGs doty fls d1 ffdte v Bz,
&' daBldl  f steW H Criz3 s syyStE[Pis O B 5 dzlk f 15 Mrts mds2g
f stewie . 4. 0=08 Qs et § stétedifflz 4. 18,
mMddze ses Ctdz stelz) . [HAZOS, yw HExJ IstsydaC
sgso dzse s IstejdzgHEz dz2' a2 3" ¥ o HsBIABd Ists
yklk' BEklsd L dzOC L & dedaddsdl Oy jogQlad N LtsizO \§ ke
Hikls' IsjMmlsse’ HOdZ L' L dgOyj dgdgw d&3d, w¢C°
HOlOMjlkk, It dBSHj d d'H Odjst & dydle lsizfs.  dzj O |
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dzzlsd, LOfttso OHYy ke Ils! BBdBj Y jdeda” N Iskzydaj L
sBr'  Hdes B d3j ) lz9 Olsd fsL dIsdoadf sStcd Mliskig s6lt
k1s2 odHd WEkdSy' 2 1 2 WA llR2 L o' HYE
- LL:WEdS y' v dBH Izdzs
: 1 2
min —— || Xw — y||5 + a||w||;
w Zﬂsamp]es (4.1)

-2y v CoO0OHtOIE:
: 2 sl 12
min || Xw — |} + o ||} )

1 cOCIsdyudes bkm* BsH j d& BOh d dzdzdd 5 Is@0 9 Y

L2, we&' fted? djuelsdralse dzO@W® fs dedizO f tc dperdd@eH) ¢

hts fted?2 BBO' Is'Liv2, NodgO Yy tdzfided* a3 f Otc O d3j Istets d3

d&zvtedL Oy ' (w ¢ f tcOcalphdes,, W L telzOBy Odd/IBM ‘fywL dzd
dz' " O to] 6 zdzV tcdue,0yW ¥ §z6 o @& vLCd Isq & figafst Iz

float. 1 z9 O [s! RBsSH | dZf 2 L BBBEBRBO oadHOB] toj

ElasticNet

t L Gdzv dzgj 3sts tshdets o BztzOblgtsa j Bz dzff [ tch g B O dz

BkzHEIs! tesL e dzv dzzlsd E dOmMsizf dzsdsz " HtctsL

sCtej Bd?2 twsLH' dz 5.

414f ' dz' 220 tjcetej ' W

[ ' dz 2 dzO (bnpasregjebpiof i d3j IstsH, wCd2 wsfdimiz
Ls5C n" WJ eOdi3d ( 9 - 'cHBAD B3] IsHORgJedsE)ds H dats s s L
Cts¥) L O HBY S®sE sy tdp'ffjds Adz@n WizdzeC y' 2

Linear Regression

e Data [ ]

—— Linear Regression
204

15 A

Value

10 A

0 1 T

Number

t  MEzdzC d&f 2220 Ltc Pots iR B & & Iz

[ BY]d LOMsMtse 9 Ols ! dzdvdBd H(dEW dzGsfy IO CE O
sO¢ L HiBtoddid ydmdzOzd (tjctej ' 2 dzO
L alz
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https://scikit-learn.org/stable/modules/linear_model.html#ridge-regression-and-classification
https://scikit-learn.org/stable/modules/linear_model.html#ridge-regression-and-classification
https://www.kaggle.com/code/vbmokin/tutorial-linear-and-logistic-regression

name package =linear_model

name _model =LinearRegressign

[ Olsj B3OIsd ydes yw diEsH jdz2 BO* odc dzvH:

w O O E dw |h (4.3)

HJO T MsOdzO M¢ dzO@ME DT Y& jiWz oy ',  dalsd o Oy dzd o ts
| TodfOHSCtSod2 hbkd L dzkzdz sedd3 fMmjtej Hdz
hiss , dg'y k W' ydt' 9.

tdLrbkd BOBEHE' v' ‘ dzlsd BSHIjdEZ , wWE' 9" HE
Hfso ' Hdedr W' yjte' ® IO L dzOyg adz) dzd Mzl H &

HOBO dz' dz' 2 dzO tj Gtej ' v Afits fdgQ@ity  teticfizts O d34
odHd, LOdjydts 9" H odHE wjekdvttdL Oy"  :

1.t d elzdzv tocd L Qap5QW dzf] G A zO( td-jed & zfg2veduL Oy
(4.1).

name package =linear_model

name model =Lasso( t6j G 6] Miste)

model params = alpha=1.0, *, fit_intercept=True, precompute=False,
copy_X=True, max_iter=1000, tol=0.0001, warm_start=False, positive=False,
random_state=None, selection="cyclic'

[BHijd&z [OMMm, wC ' d2 d2' 220 tjGctejm' W
mMdw '™ Sy R@ Oy. | dzv dzdr- o9t5dz0O L OMssMmtse i2°

2.) toj B dzjj @ BOdzV s JRIdQgy TV dz' @z 2 dzO tcfBtej m' w
tcjekdvwtedL Oy "8 (4.1) .

name package =linear_model

name model =Ridge( t6j e o j Mtste) , Ri dgeCl assi fie

model params = alpha=1.0, *, fit_intercept=True, copy_ X=True,
max_iter=None, tol=0.0001, solver="auto’, positive=False, random_state=None

] OtcOdBj Istced H dzv toj ¢ tcRidgds s @ dzO ¢ SdrQ figligof * AzO |
yJ dadphai s * &z h O tojeokdvtedL Oy' w.

l Mls Odzts 9 dz¢ o OdSHBDHH jjBipE-0 dzj tod Ctsd3] dzH 2 Is
&' Mls! yY! sets, CtOh j didelrRegrdskiimtso zo Olsd d3sH

| Bdzso dzd 3 f OtcOd3d stcOBd, wE¢° o Owlsts 90O
ms*, * LOGC" :

-tolilstsydzg' mMls+ (HBBHOISdZy fl oat) , LO wWCts

- max_iteri i30¢ Md 3O dz? dzO € ° dz' Cdldgls' B s jj c@tgMm
dzlz Is ts

- solverir Odze stedisds tsfIlsddz” L Oy :

YyYOfmlsts tejceteim' v [ OMMs o d¢ tstdPm,ls stefig€ ‘Is-
dz' ¢d dBsY] LOREzdvwIsd o0y dde ' Mis! dzj 9 Oy dzd o
4.3).
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https://scikit-learn.org/stable/modules/generated/sklearn.linear_model.LinearRegression.html#sklearn.linear_model.LinearRegression
https://scikit-learn.org/stable/modules/generated/sklearn.linear_model.LinearRegression.html#sklearn.linear_model.LinearRegression

LASSO Ridge Elastic Net

» Shrinks coefficients to 0 . Tradeoff between variable selection
Makes coefficients smaller

- Good for variable selection and small coefficients
6 E g
0]l <1 Q _)_,/'"'; |6 1 Y (1
A0 .+ A/[0]3 ot A=)l + aljo]3]
AeR )\:? )\EP_._QE:U._]_}
t dmMkzdzB§sddd 3csB B s J W' y' " dels" 9, wC' L O
ejelkzdavtedL Oy' ~ al UASSO; OBt jepl iedpicdgd ¥ fF Ofn

(Ridge ; ©) L& hOded?2 o9 Otc E@stiNetds j ¢ zdzw tod L

C odHdzts dz@v iy d d34 tc8zis ¢ & ot b ) Y tiste iz H s ¢
d teaphay j dzC h 5 L d&3j dz" Iz & Olalgha tc jlssddzw tougjL e
fmd L° L dzOyj dedzy didj L ls,” dAf 18 1©8s © fHevdld,
.. AgBR) odyf Oa S B jiepiwae) Mt J' ¢ Oy § § 6
tos & Ist Mw  dzO@ dz' dz' 2 dzlz 6 jted| ) fSAsd 31 @O * figh t2s
d odL dOyosls: CtsjW' y' " delsd, L dzOatsHWyC
fslstcOf dzv 6 s'clsstcEOERMEBVdiZ () J d2' . ( Jetej " W
ZO thwvan, dOLFRpdE” ditc&'tcd By e s tOL 2z, ¢
sB &zOMils! skstecOf dls! EkE IsOCk IstsySk, Hdd |
&zd o " Mis! HESte' odg¥ ° dzlzdzt ) |

| M4 BHddz §° HodHo ] ro tdg,jccdzjdnid2d s © dpfs 1 (
LOMssMtseo 28 Is' Mw B d HLA @I deH(dn ..tc JAEEBEY) telrf L O
sklearn.linear_model.ElasticNdt.ts d&z0 * Ctstedmdess , GCtsdzd HJ
Ciostej dzg s Is! , Odzj o q gy lsidL O dfffdgids ' o OteHsdsdz |
ElasticNeti 2" ) .

l O)ydzdots o' HA3 Isdilsd, TYp ], sid! §deRkes
9 Otc' Odzlsd L dzOyj dz#2 OO stcO® ( dzOf tod € dzOH
9 Hftso "  HO' LO odH tjebkzdwtdL Oy' ' . c¢ f
o' Hftse' HO' L O Mddkk ttjekzdvtdL Oy' ', L Odzj
Odzj ftets yj BEHJ dzdyug.

10 dm. 4.4 dzOo jHjdzs ftedC dzOH f jtoj HB
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https://stanford.edu/~shervine/teaching/cs-229/cheatsheet-machine-learning-tips-and-tricks

Input data Linear Regression Lasso Lasso (alpha=0.1) Ridge (alpha=1) Ridge (alpha=0.1)
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dets’ twjcetej M ~ L to(zL datstO o tis iz Iz dizi] mafia: &dslz® € |

racy scoreH dzv Isj mMistsoa d~ ( 9,0dd5 HQKIEH dzdriidey O dz@ =
HJ dz° Y [B4k dzd o3

CS odHs dz® tfdofd&ssgy dzh d2 ' o j dz@ 6] Gk
alpha B dz h E° ssydz' Mls: dBsHjdzj 2, Odzg dzO H
‘" HEYJ] ddLt CtsE . )l Stesetsd B df BOdz dets H s
B lsi v L dzgOyjdgdgv, B ' dzzh* L O 0,5, M d
Y dedzv, O fttsMmists odf OHIE s o 38 g 'ddg de'lzfg 1©'Is,d  Is
mMwvedgy wWCtwOL O0,5. vz, wWehs Istsyds Mmlis!
tc" oadzj &3, L OLodyoORqQ, 9. 04 d2j. ‘0,9990@EE Ragzd Bl is §
L OO dzts, shtsdzdots O L BOCOdzdz" = HOOMO?2
d3d dzh 5, T defst gg 2 dzv Is dzs !

10 tedfm. 4.4 tsHdg ‘¢ L dzO2CtcOh A dBBHJ
dzd ~Ridggalpha=0.1), f ted dzO2 d3dz’ dzO ¢ j teh sdsz (0, 85
sOMmj sOR.

4.15] ¢ fyledigdeq ' w

[ 8¢ fls d yded Oaiidegistic fagressiod B Mis Ols d fls d y dzd 2
Ctoj ' 2 dzqedm deigjolsOstad, 2 2O dzs & § 6B o y @i B ts 7)1 ez vy
fjtjHBOY] drlz" L BOBd] BOC &, oSl o570 sHjg & @' d
dzd B, kel ®sykls! dOBLs Olsdld, ¢tk Ozl
& hjPhMlssmselk’ k! v Is' d2 § d (Hsd"B). S #OMW * C C

98



LogisticRegression

1.0 + —— LogisticRegression —
® Data

0.8 -

0.6 -

Value

0.4 4

0.2 4

0.0 1 ——
T T T T T
0 2 4 6 8 10
Number

t dmMzde sc4 .Misd yda© g st s & 6 2
CS odHds L ctBBHM (I OdGdsizfg B4z o~ " H O

L dz0y 4 dz sBydmdzs ' s+ mw 2di3tse " tedz MmisH
model.predict_proba(x_values)inOd3i otsdzO o  HBBtOY j dzO dzO
Cdz stetsd3, LO febMisddizd kdiiseo OB =~ 9" Hdatsf

B' dzh ftshdteided?2 1o OC OdzlsiBO ,dz' o j' " thdzkz IsoQ]
(we &0 tdm. 4. 4). | @pdd st ilkxfiRe gH edg3dzéi 20Mls
Mo zyPlsd cOo d dzts His o j daigtS 0O M dets ,dz/ C tsindzW
CdzOmtsadm L OH Oy, CAts dzd| tCddr@fgizjo, B &' hyd -2 ¢
LOBOGEOILEt, WwW¢ ft@ddkts, dj B dz2 " j 10

[ B8] LOMsmMso ko Osdm+ w¢ Hdzv L d2OS 1L
sO¢ ' L HsseBttodd®d ydmazOdzdud tcicted My -2 sabz
Lak

name package =linear_model

name model(model params) = LogisticRegression(penalty='12', *,
dual=False, 1t0l=0.0001, C=1.0, fit_intercept=True, intercept_scaling=1,
class_weight=None, random_state=None, solver='lbfgs', max_ iter=100,
multi_class='auto’, verbose=0, warm_start=False, n_jobs=None,
|1_ratio=None

102B" dzh yOfmlsts L d3 det s Is+ Is' fg@&EB JIF Ots
o’ GBI (Hde. o dbhali L Osigsls ddOR
O tjekzdwiedL Oy &3 Gi tzh Ols dzid0 d|dz'dzdizt ) © Istd §
zvtcdL Oy v, ksl gB tGizs ] dzdzw

[ Olsj d&3OIsd ydzts H1pY o EWxdgH '] dztsB yd mdzdIsd 2 d3tso
OfmMkz HdY or- Hddrmr HOdzdr * ftsls' dd 9adBtCOI
1 Of tod € dzOH, H dzvd3tBg 'daOds dAEkEIS pHedEDEG IS 1810z % S
Cygpe®ydmdze s Mw: L O W stodilzdzss

= Can
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https://www.kaggle.com/code/vbmokin/tutorial-linear-and-logistic-regression
https://www.kaggle.com/code/vbmokin/tutorial-linear-and-logistic-regression

0o p » — (4.4)

H TS W y' “dals o @pdedo glgs” W' yj te

tdLzdz BOSEdE" vy ‘ dzalsd BIBHjdZ, wWE' o' HE
HYf so "WH'dagjmte” 9 IsO wdz®y Pdzirelz’ LABELEZ a3z Is sH Od3d

1 0 tedm. 4.6 dOojJHjdkts fdl dzOH § jtcj HB
Isd ydetss tojcetejm' ‘¥ L t'Ldddid § OttOdi] IstcOd3c

Input data LogRegres (L1, C=1}  LogRegres (L1, C=0.1) LogRegres (L2, C=1)  LogRegres (L2, C=0.1)  LogRegres (L2, C=1, lin} LogRegres (L2, C=0.1, lin}

R

tqfnlzdmg  OMEY ' C 0%t WG THOOM] s o disd

fn' L to' Ldzdd3d  Otc O d3] Is tc Oidadcurécizscofets @9 ts 31z
Isj Mssoadnr (o 0dz, H B MBitadi~ ) SHEERNZd ~sBY j H | dZ
[24]

CS odHdzs dz2O0 tdf). 446, otk EEdeEdidy' v

tcjLizdz sOId. 1Njzb PR O@s@fRIsHts L dodz- OtcC
B' to to] Glklw tad LBOYyk''h Mmddz' detst tjekzdzwtedL Oy
f" " Hoadh E Istsydz' ls+ Q' S0 AS'tdzj Idlg tdswigliz 1 figds['- , O
L4 Sk (0,6). 10 Yllsoldtcl\u@iz5 cCOadzia disfts dz' f
LOBJ L2 uk‘'s dz2 " Mmddz' dets¥ tojekdzwtedL Oy" ' ¥
LOyY' sol ver =" 1 i Hnhei nde@a rc tc QWH folz) . 1 A tafCrpgizt
dzt dzdm T SWOH CdpdDBREZ o Jf OHCE IstejBO fteiso

Mlc@dzdzd 2 Is® dz' dze ( dzOdzOh Iskzo Odzgdzv ) dBtsH J dz'
dzedyiug " HtesL. 4. 3.

10 tedfy. 4.6 tHd ‘5 L &O2CtOhdn BsH
dzd ALogisticRegressiofi,1,C=1) . | sdzO * dzO2 CtcOh 58 dzO
s sz (0, 6) 0, 9 ) sa PEOBHGBGEOL. 1 O Hickc A
oz M HO' HEke] & Myj.
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416ulstsn Ofisdyded?2 CtOH' * dalsded?2 MY kMm¢
ulssn OfMisdyded 2 ¢ tcOH ' Stothastatbradieffekctye ) ( O dze
sjcOlsdoded?2 &BjlstsH sfldd L Oy’ 'flsastEa@H- d

x
Isd ydzsets dzOB dzdy J dzdzw . 1 S BtedMmlstsolz’ s+ mw

hdzw nsd3 o dSCtstedMisOdzdzy tsB A3 J dets’™ odB ' €
dzdr, w¢' odBdtOsls! Mw odfOHSCBOaB dzO C sy C
we MmissaOMmisdydzj dzO0B dalf'yLj @Qaqzv’ Hdstc @3 'Is' tsdzldzdztisd
Clsdydzed?2 CctwOH " ‘" dzls HdzwW EfM! sets Istcj dzzo Odz' «
dzC s (MdmM) jsH Mkzlls' ats L d3p tieh &ZFtf 2@y MY G

90Isd L ojddSdd3d HOdddBd, SCtdzd HOM L OscC

— Batch gradient descent
— Mini-batch gradient Descent
— Stochastic gradient descent

[ M dIslzs s cOy' v seslsd &jlssHk Misst Ofls
L s Olsls"

name package =linear_model

name_model(model params):

- SGDClassifiefloss='hinge’, *, penalty='12', alpha=0.0001, |1 ra-
tio=0.15, fit_intercept=True, max_iter=1000, tol=0.001, shuffle=Truegr-
bose=0, epsilon=0.1, n_jobs=None, random_state=None, learning_rate="opti-
mal', eta0=0.0, power_t=0.5, early_stopping=False, validation_fraction=0.1,
n_iter_no_change=5, class_weight=None, warm_start=False, average=False

- SGDRegress@oss='squared_errg, * penalty='12', alpha=0.0001,
|1 ratio=0.15, fit_intercept=True, max_iter=1000, tol=0.001, shuffle=True, ver-
bose=0, epsilon=0.1, random_state=None, learning_rate='invscaling’,
eta0=0.01, power t=0.25, early stopping=False, validation_fraction=0.1,
n_iter no_change=5, warm_start=False, average=False

| s dzts o tidas{fddz dzv tc dzd 33 @ RODE btz f " Ho dN | dz
Is ts y detisflj 5" ,d5 L ¢ O HoD diggha max_dfey j learning ratei M & d H -
C' Mlst dzOo YyOdzdzy dzO Tty dfIsifadjdffism™ (" Isj O
ltedSCfzPptej HBOYJdzdzgw 5 ' Ldzdms HOIOMjIs' o
tcOL Bd3 L " dz" dd&3d d3j IstsH O3] .
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https://uk.wikipedia.org/wiki/%D0%9B%D0%BE%D0%B3%D1%96%D1%81%D1%82%D0%B8%D1%87%D0%BD%D0%B0_%D1%80%D0%B5%D0%B3%D1%80%D0%B5%D1%81%D1%96%D1%8F
https://towardsdatascience.com/gradient-descent-algorithm-and-its-variants-10f652806a3

417f jssHd BYstddr ojClktE' o
[ jtsH Gfstdds jjCHsEst: dod S FHOSEKD 1 O &z0

HOdzZdr L O HBY SBsSEes® dsH| dz' | weO 9" Hddzsmd
aste’ (S dzomiz, CdzOMmls j olz) hdzw asd3 fteso jJ H,
sfstcdzd &3 9 CIsstc O3], w g ‘ "Mmilst dz€ Odzd "
ftocsMmMiststc" ‘ fsls'" di3 9" Hdesmd Is+ 8)0 dz' His G )
xl"' Hy | H, H, LA

t dmMEzdds Wdz4 MiseB®EHS ¥y H j dedzw ¢S BtedHEBSelze d3' 3 t
(cMmls’ dzgC Odzde y!' sets ¢cCBtedHBclkzr) s&d dij tsdzis "
fdzshddzd L O oadfOHSE Hoetsh o-' Hdz]:

[ dzv EMC dzOH dzgj dzdz? Odzeé stcdIsdizdz, L H'® 2 Mmdgs
MY stedzOyYy' v HOdzdr L odStted MisOdzadzy d3 ' BH dzts G E

(tedfmQ). [Btc' &3 dzgOo jHj dzdPr g wcHdNOs Is4 . CS
cprecomputede.
SVC with linear kernel LinearSVC (linear kernel)

Sepal width
Sepal width

o

o o

Sepal length Sepal length

SVC with RBF kernel SVC with polynomial (degree 3) kernel

Sepal width
Sepal width

L]

Sepal length Sepal length
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https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BE%D0%BF%D0%BE%D1%80%D0%BD%D0%B8%D1%85_%D0%B2%D0%B5%D0%BA%D1%82%D0%BE%D1%80%D1%96%D0%B2

t dmMzdsI dad wHite (Sjtedzjdz 9) dBijbsHE it

wgd R L OfmidstE fipkdp) Q@Y dz' diincaeizp 19 @Mis B )

dz' dz' 2 dzj W LineasSVE3j e e OH ' -O@aizdsY EdzS vy 7 ) ;
dz' dzts d3' O dziGdsj fWsHgiwhge 3z

dH WHE©O ' C¢.fjtf OttOd3] stcsd3
J IstamearSVC' f sH ' B dzdkdgnek thea®Y C( Odzj o ¢ tste
ok' HjMts " dgh 2 dtsH j &g d2' h e O hHJO Istoun@ Uss ‘o . H C

name_package= svm
name_model(model params):
-CZOMdW * COIsted :

-SVC(*, C=1.0, kernel="rbf', degree=3, gamma='scale’', coef0=0.0,
shrinking=True, probability=False, tol=0.001, cache_size=200,
class_weight=None, verbose=False, max_itdr=
decision_function_shape='ovr', break ties=False, random_state=None

- LinearSVCpenalty="12', loss='squared hinge', *, dual='warn’,
tol=0.0001, C=1.0, multi_class='ovr', fit_intercept=True, intercept_scaling=1,
class_weight=None, verbose=0, random_staterdlanax_iter=100p

-ej et Mtste(d :
- SVR(*, kernel="rbf', degree=3, gamma='scale’, coef0=0.0, tol=0.001,
C=1.0, epsilon=0.1, shrinking=True, cache size=200, verbose=False,
max_iter=1);
- LinearSVRE, epsilon=0.0, tol=0.0001, C=1.0, loss="epsilon_insensi-
tive', fit_interceptTrue, intercept_scaling=1.0, dual='warn', verbose=0, ran-
dom_state=None, max_iter=10pD0

| Bdzto dzd 53 f OtcOzj Istetsdz, WwWECd2 o 0Ot' 68 Is! |
L G OH Odzdta], CangX iter iz d3ts HSV@AdY @VR* kernel

1 O tedOpzOoe4j.H j da®OH fJIcj HB OYJ dedz? 5 ' L da
Hisfiglstsm OMisdiopBs e tizsz SO d3j ssHtsd3 s tstcded -
R4 Iste Odzd .
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https://scikit-learn.org/stable/modules/svm.html#classification

Input data SVC (rbf) SVC (‘linear')  SVC ('poly) C=1) Linear SVC (C=0.1)

sr-k
':'?.
‘l

¥

s,s
41: wc
i" 5 G,

t Mz dets€®s AO LW * C Oy w HOdzq’: 5 ' Ldzednr HOIs
dzse s Ctc8BD) ‘HB A3 IssH sd3 sYVE)tc dzdim @' jLCdedsoE] €
B stcOBRBd (k2 § tcOo B dyeuradygoprds dvdzlds jChiddss o d = ( ©

Yy' 2dzedr) HOdzdiryj IsGjtdipsGs 0 ‘s BHOQME | dz' Yy tstod

cS odHds dzO0 tdfm. 4. 10, L slphdgz' ™ pgaizdz'dztsts,
Hjd' Mistsih OMmlis d(GERsIeH detdOH ‘IS tizjsdy B H @O0 4 j
MikOR. | dv &tHjd JSVE'sHERBEY © Odeg 1 g jukzl
B' d&z "k Istsyds Mi! HdY EM' S HOLOMjlk' o,
cineae . 1B dzr h j dagdgv toj ¢ lzdzw tcd Lir@arSVCH '( wixy dizh
hiz' Iy dzg'dzO &= lsHOQEd® ik 1RO~ . ¢ L O Odzsd3, dzO
%O kjfMmssodn HOdRE * kOC' :

-dz0 f jtoh sz HSVEGLO v HsRBFE3;0¢ 9 )

- dz@ to Iz ¢ is @3z © MG5)sSGD (alpha0.1),SVCL W H lmesad ; ¢

- 2B 6 s H OB MEESSVCY 0w H REFes ¢

-dz@ j so | w®© @Iy H)sLlineafSVC(H =0 . 1)

- dz® 6 v IsHS@HEO ) | ISGD(4lpba10%), SVCL W H REFeR. ¢

[Is)j, d@O2¢wOhNddd bk vy’ SiSVGiusd? &8s &
cRBFe In@arSVC( 4 =0. 1) .

4. 1.8 {dzo@wsuzdk ydr MmMbkMm' H
[ I IsswzOXkB dzd g~ H " © -NeOazcedmst c¢rkei ghbor

(KNN) -§ esfisd?2 dzj § OcOdj sted yded2 S &OMd¥ ' S Oy

COYy'~ ®B' ‘Cls's k BOCOkSodd tedesdBlz 1 tetsfl
wedn o -de@Isd®@paiz" © " oetsdzd odH' dzw® ldsifpw 9
sg'‘ Cld t' Lddn G ZOM' o 2O L OHOd 2 o' Hi
wed2 ' dO2uydmdzj.dedz’ " dd3 M tejH dzd -
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1 0 @dEiz00 j i jodg® ZOHS 2 § W mdz © Mklsdz fls

9d2 LMcO) ®&fsdgsmdz' H o Hdzj MIsd OBB HEts Mddz -
dzdr IbtcdSElsdds . c¢hts k = 3 (Swdsishizy'
YJ tco tsdzd-—- stcd S Elsdzd ¢ o, M¢" dz ¢ d SfI]JtGJH
dzd S d Zdhj 1 CoOHtOL. (cSht k = (St
mMdls: mMw HB Mdd = C9OHELOISdS &9 (3 QaOHtGG)Is
dz2' h dz' sets € tsdzO)
A A
o A
|
.":. L'c‘
I !

t d fykz dasiCwads. fiyls E@uUEWm@JMMW qwqwmaq& GSB t
Bdzdy ud~ Mmkm’

1 Gcd M12dz®o jHjdes ftedC dzOHd tosBtslsd d3j IstsH

tqmzwmﬁlmqgonq mssmeﬂQ@gxm@& R
O)H ] tgp d2dY | t6j dzO

name package =neighbors

name model: KNeighborsClassifier, KNeighborsRegressor

model params (n_neighbors=5, *, weights="uniform’, algohtn=auto,,
leaf size=30, p=2, metric='minkowski', metric_params=None, n_jobs=None
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https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_k-%D0%BD%D0%B0%D0%B9%D0%B1%D0%BB%D0%B8%D0%B6%D1%87%D0%B8%D1%85_%D1%81%D1%83%D1%81%D1%96%D0%B4%D1%96%D0%B2
https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_k-%D0%BD%D0%B0%D0%B9%D0%B1%D0%BB%D0%B8%D0%B6%D1%87%D0%B8%D1%85_%D1%81%D1%83%D1%81%D1%96%D0%B4%D1%96%D0%B2
https://machinelearningmastery.com/tutorial-to-implement-k-nearest-neighbors-in-python-from-scratch/
https://www.analyticsvidhya.com/blog/2018/08/k-nearest-neighbor-introduction-regression-python/

[ dzv  C dzOMmdW ' COlststcO® IsO to], ¢ tdgShds @ {fifjCGdd G
wed?2 L OHO cfiMem* " ' o mModsy 2tets Mmdz' H
yJ tee z:

- Hdzw € dzO fch¥neighbobidtas@:d Isd o dzj dEOIs z tc © dz' dzj

- Hdzv to] cradjpdiites®@@:; 2, o vwitdhlz fidsd hEzC
L d Is dfloatzj

] Otc O dgpitshtsH sL o tsdzw ° LOHOo Olsd t' L dz o OG |
9 HMIsOdz' HB L OHOdzts’ .

[O' fjtejoOcecd dzj Hsdz' €, w¢C &jlstsH OR
ydfd tWthfeslydzy tesetslsd fslstc' Bdz EkM' H Oz
Clsdodzedd3s HdzZw o jdzdSCdr HOdzdr .1 tf SHlgls f,tc Oy (
B0 dRisijjlssH f teshmists CidzdiMn Isdp@olgfte jzdzts ov@dAef 2.  dz
dz' dzd= HOdd?2 Odzetstedlsds oad3" ° L OMlststso o OIs

| dWJdSlsdoadzeddyd Hdzvw HOddr Bk MW jtc’ j ¢ s

ydqdzedzd € ° o, w gt fscOdzs 9" HMIsj ke Is! Mw |
Hjd . uvijBO f@fiskjstsdL HasOldklsh OdzC,dz O f sls
sdssds L H' 2Mdzs 9 Olsd f jtej HB Oy  dadz” .

£ COoats, hits yw &EH jaddom digte. BO° f OtcOd3j Is
1 ted S dZOH f jtojHBOYjdzdzy 5 to' Ldzdn H OO
fzdC s’ 9, tOLtd L ' dzh ddsd dBEjIstsH Od3] .

4.19f jstsHd ftotscdBL kig®@ealzy fsyjfm' 8« | Ok
[ JsHd ftesedetsL Zz9o Odzdz? dz0O Mhdzse ° ftetsy
BOYJ dedz? dzi MO 7 E dzOdgts alz tozOfledz§ 7 DOt OC |
dz' séts L dzgOyj dzdg?v IsO MmjtejHAz B5C 9 OHteOIlsd ydats@
Zis)tGdZ‘ Mdzd o3, d2j dSBE3zE EREd fdalzd sd  j i3 ° (daffupe”  H

Gaussian process regression on noise-free dataset

10.04 fix) = xsin(x)
® Observations
T Mean prediction =y
95% confidence interval y \
5.0 4
2.5 1 .
X ' " o
= b
0.0 4
o
-2.5 1
-5.0 1 h—
-7.5 1
0 2 - 6 8 10
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{ Mz dABQdz4Mls s Omts @ Iz dfjlaifCAle@wE s s d3j s H I
f csCaBdate” 20 ShiBEMM@ sy, ' o

[BY RO 9C0OLEZoOId WHtKCO HBSHOLC o 5 Is tc C
ys ' BSHOLE L bkid@i@tcdo@dzd? btiglze j dzd ¢ d -

name package =gaussian_process

name_model(model params):

- GaussianProcessClassifiee(nel=None, *, optimizer='fmin_bfgs b’,
n_restarts_optimizer=0, max_iter_predict=100, warm_start=False,
copy_X train=True, random_state=None, multi_class='one_vs_rest’,
n_jobs=Nong

- GaussianProcessRegreskeriel=None, *, alpha=140,
optimizer='fmin_|_bfgs_b', n_restarts_optimizer=0, normalize y=False,
copy X train=True, n_targets=None, random_state=None

| Bdzsodzd 3 s zdzvtcdzed d3 § Ot Od3] Is tec 53, w ¢ d
Is 5 y dzts kgméli v H teRBF, ConstarKernel, DotProduct, ExpSineSquared,
Matern, Wd&tydde' Ctde' dzOy)', WWojn sa caLndz@g®
tc' Oy 2 de WkdzCy' ¢ cOkmMM  eMm! €dr Htotsy m' o

lted S dzOH ff jtejHBOYJdadz" 5 ' Ldzds HOBOT
cOL Bd3 L " dg" ddsd d3j IsSsH O3] .

4. 1. 10 cfiz® Hgicds ® O
L O odkd® ' oM’ Cd2 OCaBtha Vit & Ofsdsde? € dzOf
hs oadStstedmlstso z° Isjtstej iz 1 ©O° MO Hd&W o dL 0
HOddS HEG BHESEE ‘'L Cd&OMm' s, odSttedmists.
& fMils! W' oyde' o (tdhm. 4.1
Original data imati fi i imati I i Resulting data distribution
' . ._ . L Pely=2)
=1 l.iri ' e =2 Plrsly = 1) Plaaly = 2) E “@
,,,,,, L . SN VAN .

‘ [[Paly 1
t dmMzdzQdz4mMBE@®d § eBGBisIsd dBsH j dz@ ¢ dz0' 9 dats

[jlsH ®O' odMmsSlk hoadHSEBH &, & d& &O
By HOoOd WjLbdeh Oy sisse' § thEied dzj

sdfm' . [HdOS, o' dz * jWjSlkdodedds ' dz' §d,
dz' Mls! BLdEOS H' 2Mdes Moty O d2O ' Misd dzdzz.
W'ode stko Odzdz? MY OKE MOK] yj2 BjlssSH HOsC
o yddzdfm! HGBHOsOld Cttedmdd?2 IsjSMls k& daC
Bklsd jWjSIlsdo dzd oB.
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https://scikit-learn.org/stable/modules/gaussian_process.html#gaussian-process
http://www.cs.cornell.edu/courses/cs4780/2018fa/lectures/lecturenote05.html

name package =naive_bayes
name_model(model params): GaussianNByY| priors=None,
var_smoothing=19).

[jlssH &y ] LOfEMCOLdM: ' &'jLOHS O]
yv BSHj d dzj radgiom sii@tc O dj st O

10 tedf. 4.15 dzOojHjdets 4§ tod S dz@py Istsi-toj H
Hsdz@2 B dzd Yy ydE MEM' H' o, Cd&OMdY' SOkGisdg
5O dz0’ o dzdds B O' ' o ML < dedsL Yab@Gd W 'OL@lsRs ths todd

Input data KNelghbors (k=3) KNelghbors (k=5) KNelghbors (k=10) __GPC (‘RBF') __GPC (‘Matern') GaussianNB

A L -* ". 't'
= ::-"a- A
< ol 2
|
" 3 I 2o, : ° 20 .
R : N & . .
.:' ::.' . ... ° . 4 o o
! . . | o . ° .
&L ER £ IR - '.m L' -
':‘\ '-,'--' Y & *eoed s,
A v s - s - o,%}c o,%’o
* t. o . o ’: i ‘ ‘
: i .98 .88
R |
A e Bt o SN e -.. LK
-‘-'}:._‘;- J -.' ; °'.-.".

t q’fr]lzd215|95 cnOfr]q’W‘ QOu‘ w HG)dz,q’oBJ @BW@W»HOB
ydes MmMkm’ ® (KNeighbors), GCdazOomdW¥' € OIlsts:
(GPQ O dzO’ odzd 5 B O° M' ShusSRNG € DBt GO |
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GO 9 Ikdkz, hts BSHjdz2 c¢cMultinomial Nai
mdw' ¢O0y" " HBCEBJAs 9, E wedm GLBOCH
S‘.Izd34dzls‘, £ 2 yofm w¢ &sHjd Nai ve Ba)
mMdWw " ComysSedij dzls' o, k wCdnmn LAEZOSCI &ty k!
fjtcjtcodzgddzd. 1 tcdC dzOHBAR o d ¢ stod lKaygazy ¢ ML
C ts dzC ldMy Detect Al Generated TextH ] © B OGOls! - dztskzlilsB
o Odzs OdzmM OB dz¥ O tsMdzse® MOABS y' °~°  BBHJ

4.1.11 [ jtcjoa0O t' hjdg
[ jtoj ots ke' BBz dadzts di3lZi ydp© ofUCatg Is 2 to ts 9 O dzO

ftocd2dgwislsw tc° M j dg L bkdise twisL ¢ Odzizy j dzdzW
tcj o tse MC ZOwQ ' I MMsCL IsdOiz Ldzf M ils W . §1S>14dz,
h jdadzg?" Hdzv ff jodes@ts " HdzOBtsStclz H Odzd =, G
oL wWIs(d, htsB H'2Isd HB dsotsets obkL d&zO yd ¢
1 OLoadyo?, LOHO  Is: mMw ME" dz0 €d HOdgdjr 2030 |
LOHO Ed@seolz, LO witse okzLdzd o' Hte' L dgv e Is!

rthJaO o' hjdz2 ° Lwkzydeddd HdzvW tsL 2d3
&' Loy’ t'hjdadgwv, wCj * ftsmMisdd k ttsL
Hijtejo L OHOZHESE ©ofzdamfdniggeg v Stedlsdydzts, HJ
Bddess zH ] ERisfyfls 2" . 1 Ofted S dzOH, WwWChis @ dzd 1
BkzHj] 64 dzdMmlsw. w IStsH' LOHOB Is4 BHJdz L 1
Bddzd 6 oddiOGcOrIs!, hitse BlRdAts dg B' dz' M j,
dz' CSsmkWv @zdmoeddz©c O Is+ htsB ®BROSCMd B3Odz dzO
dZzof tcd ¢ &zOH 8 > 6. w IstsH' Oz stedIlsdz o d di3kz
wWCj BEHJ L dgOydets B ' dzdd) tsiBLcO dO@dRixEilsded]d3, d3s@ig

name _package =tree

name_model(model params):

DecisionTreeClassifier  (*, criterion='gini', splitter="best’,

max_depth=None, min_samples_split=2, min_samples_leaf=1,

min_weight_fraction_leaf=0.0, max_features=None, random_state=None,
max_leaf_nodes=None, min_impurity_decrease=0.0, class_weight=None,
ccp_apha=0.0,

- DecisionTreeRegresqdr criterion='squared_error', splitter="best’,
max_depth=None, min_samples_split=2, min_samples_leaf=1,
min_weight_fraction_leaf=0.0, max_features=None, random_state=None,
max_leaf _nodes=None, min_impurity decrease=0f, alpha=0.0

1 Ot Od3] Istcef dzBEE J &ZC OO SO tje] MO
BB sted ¢ s (QteqlthQ‘ C )

-CdzOmd W ¢ (Dlslste: {Agini o, Aentropyo, T

-cj Gt Miste {Asquared_error o, Afri
Apoi ssono}
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it sLtesBdzd Cd BBHJ A& ZOf sdzj cdzdots toj € B5¢
max depthw ¢ w ¢ j s y' dzj ydmdzs, §tsyddzOs yd o
SHtCOL & tsH dzj iftéttherd @dez 3 j dzdzv

| Sdztso detse f jtoj o Oets HJjtjo O tf hjdz@
IsStsH oO0yHjBdEY Hjtcjo O to' hjdzg MO W& HJto]
By 2O L O3 dzdilsd dzO {f tsmitizé theses dAsenls ‘v O a2 6
ftced2d3 o dCtstcdMisOdzd?2 BHdddZ 'L Ooltte' 9
CwHaggler ¢ jtcj HB Oy dzdzv (dds, OelfLT8dmic oMpy d © dz
chineLearningfrom Disaste€) , mokzts ‘f &gl dz' y dets B TitdzixckTos 2 ¢ &2 ¢
score :one line of the predictian( ted fip). 4 . 1

import graphviz

from sklearn.tree import export_graphviz

dot_data = export_graphviz(model, out_file=None, feature_names=train_x.columns,
class_names=['8"', '1'], filled=True,
rounded=False, special_characters=True, precision=3)

graph = graphviz.Source(dot_data)

graph
WomanOrBoySurvived < 0.238
gini = 0.473
samples = 891
value = [549, 342]
class =0

Sex=05

gini = 0.369

samples = 721

value = [545. 176]

class=0

Alone =0.5

gini = 0.431

samples = 248

value = [78, 170]
class=1
gini=0.397 gini=0.47
s:.mples =22 samples = 74
=[16.6] value = [46. 28]
class =0 class =0

B )
t dmMzdzB8E] 4L A0 L Oy* W HJ tc] o Qitaéc- Mactdre H
LearningfromDisasteé L f§ OtcOd3J stcOdBBd max dept h=
O) CBH HA&Y o' L kzOmwdellOy d ¢ tsitg dichy lo Codzde” i
graphviz; B) tjLEkzd SOl LOfE

dzw

3,
Balz!
fn &

1O tdfg. HesBl] odHds kM' ¢ WS df, tc wodgs Sty

sdedSd, o WwC' ‘"o rtsHWIdR s tehlef Ok d o da8 SH
Is' dz €d entHdIs! . s tfdg'etc HIPcAHadElADIAALF-O1 0 * |
HJdzO dzaj odyddzO yd o9dyddzO, o HY tso ' Hdzts) .
f stey’ 2 dzO L dzO ygirdedzs ( fofedy Isoj 'tz WB dgidey ks v s O
cydfmlsd2e, bktelsts &3 Misdls! HOdZ Is' dz2 €d st
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G dzd B mjadz@epth O odgjmMtsls©. mtsyO, t&ddscO dz&dztsetf
9 jtoh ddzO dzOnoafs 'LIsi"Chfiztstdg. dz' ¢) . 1 " Sdzsce O3
L & d ydzd dz, Odzj IOC HBdBse ddzd M - B3O d dzdzts
LdzZOrsHdIs! MW o ®MtsBddetsmMisws o' LEzOd L OY'
ssyc o0 dz0 | S H®dzL oy @ ESH dids'9 O. L tOL o'
sOdzdz" € Hjtej o O o yYyd&dz Hsy" i dast of fsCydads,d
odes ¢cwsMmMisje oddL, ~BYO, £ B' dz h sfMls" :
Cls v ff tei3odstg QRdsts] Y dzs | L B Otizis s Iz des digdsd BY "oy
dzi Bkdts, Odzj k' LodCdzd HEts ISOCtSEts ' H-F

1 tezydz' Mls " delsjteftoj sOB j dzt desls® Hjtej o
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dz2v &3 L OHOY" . v O¢ B diltscC - Top tcBreiz jodetdine inf  dzts Iz |
the predictioe (2019 t. ), MOd3] Issdidz of gdacj H -BO’
BOYJ dedzg” €7. ( pcpff.yOL.dds, ' sz RE " g fzddnd dzl§ s
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test_x['Survived'] = (((test_x.WomanOrBoySurvived <= 8.238) & (test_x.Sex > 8.5) & (test_x.Alone
> 8.5))
((test_x.WomanOrBoySurvived > 8.238) & \
~((test_x.WomanOrBoySurvived > 8.55) & (test_x.WomanOrBoySurvived <= 8.63
3))))
{ Ak zBC[ Mddt Wiy jBE HB OyUj dzdz" L B @S0 d 7
( Titanic- MachineLearningfrom Disastee , W ¢ d2 o' Hftse ' HO' H
ZzO ©doh). HO'l Isfsydioph e & dz§ bz iz

l sBZzHB9 O HJ 6 48 tc' hjdz2 Ghmdtseo OdzO dzO Is
stc"’ 2o tdesfmils’ . ¢ ddzd ddsHd i dgP tc dpd B d3lz
ftcdatelsL 2d3' Isd §ted C dzOH dzz U 'ddRds tefigfldiyls Oy fifts  H3
H ts dztsfigls @'ls Is§ ts Hz0 9 4 Hojddpd8? 4dzQltc j d3sts 20 ff oW dBisC [z
BiyBolssaiB KOS dztsets S tsdz' s’ 9, IO MW stz
Bts ) ji dZf milsw ) , ac{ stedMmlstsozr yd ftsdwislksw | dz
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total_squares = 20
yellow_squares = 8
blue_squares = total_squares - yellow_squares

colors = ['yellow'] * yellow_squares + ['aqua’'] * blue_squares
np.random.shuffle(colors)

fig, ax = plt.subplots()

for i, color in enumerate(colors, start=1):
square = plt.Rectangle((i - 6.5, @), 1, 1, fc=color)
ax.add_patch(square)
plt.text(i, 0.5, str(i), color='black’,
ha="'center', va='center’', fontsize=18)

ax.set_xlim(@, total_squares + 1)
ax.set_ylim(@, 1)

ax.set_aspect('equal’, adjustable="box")
plt.axis( 'off")

plt.show()
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Input data DT(d=3.gini,s=1)

ﬂﬂ
-

tq’fnlzdztsﬁ;scnafl?qt)W‘QOu‘W H(Ddzc{: 5 t' Ldzd~ HOI

e’ L dzd B9 ¢ Otc &R td @3Bdiz{dpz0 d3d dzdprpd @B ¢s

clog los, " dz' d&zOdz' dzO@ € dz{(sk( Iz ldf’'tc QLotds@glA * dad Lk

C zlsdccuracyscoreH dzv Isj Mlstsoad= (9 Odz' HOY 'Y ded =)
CtsdzO, B9 j H2fdz® ytstedzd d&3) |

CS odHddts deBj ot dog @sdec 2v0p,dzts C tcOh j " HA
OHOY' B' dzOtedats’™ € dzO@deW.® SO Yz "diz30 dO ddzOy Cd3jdk
C'eo k ddhmsGkc kzdnditsestsdgj dz2 , Odzj f§tedL
J dzdzv  Istsydatsfls ( sH dzO ¢, HdzZw B ' dzt hdr H(
WdCls) . 1B" d M jdadgw BOCMddBZOdz: dets™ @G dzds
disd Itsyds Mis!, Ct' di3 Hickkdtsets HOLOMj sk,
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-dz0 f jteh sz B):KIN@f) jgldh'koF @, GPCIO W Hictsd3
cMaterre Is ®T(d=8, log _loss s=2);

-dz0 Hikzce sdi3lz HRdgdaphasd . 1()0,, 8KoNke3i gh bor s

-dz0 Istej Is! sd3lz 75)H O ®ifng s bked, (8PC L WHtcsd3
cMaterre DT(d=8,log_loss s=2);

-dz0 yJ lso j tols AMEADT (=B k0@ fss 5=2);, (

-dz0 f OV iIstsdzslz HBDAsLO MW HsBBFEE OCKNe i gkhp or s 1
GPCL W H Mddeize DT(d=3, gini, s=1),DT(d=8, log _loss s=2).

I8y 4d, zO2CtcOh ddsd Ek y! tsd3kK Nfetd dgShdb@Hr ‘s
k=3,GPCL W H Madalze ¢ BT@I=8,log loss s=2).

1 0Mf tcOdde” ¢ ZBRdel! HE @ls BHgH ZfEtse Z HstSa® C d
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Hldzj 2 sLedzvdzj dzsw’ B tsis] ROy tesB fz: d3s L B * dz
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4.2 ubotstej dzdz? O dziOLHB O dz’ tedigitsdpginlzj 2 s O
1" B dz sklsajn€izOH O ¢ Oteds sy dzdosmls’ wWC ¢
B' & P fshdiojdedr OdzmOdB dzj o 5 BSHj dzj 2 H
o ZOMdzd ° OdzmOBef® omsj e Resc s, 4§ s kdv todac
BsHj &, &OftdS OH Gotgigls @lidzasefto ' ssH j d2 o
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