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[Iporpamuuit Koz

public class Word2VecCalculator : IVocabularyVectorCalculator

{

private readonly Vocabulary _vocabulary;

private readonly ITokenizer _tokenizer;

public Word2VecCalculator (IWord2VecTextReader word2VecTe

xtReader, IVectorProvider vectorProvider, ITokenizer tokenizer

)

_tokenizer = tokenizer;
var vectors = _vectorProvider.GetVectorDataset() ;

_vocabulary = word2VecTextReader.Read (vectors)

public Representation GetRepresentationForTerm(string te

return _vocabulary.GetRepresentationOrNullFor (term) ;

public Representation GetRepresentationForDoc (string doc

ument)

var tokens = _tokenizer.Tokenize (document) ;

Representation representation = null;

foreach (var item in tokens)

{
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var tokenRepresentation = _vocabulary.GetReprese

ntationOrNullFor (item) ;

if (tokenRepresentation == null)
{
continue;
}
if (representation == null)
{
representation = tokenRepresentation;

representation.Add (tokenRepresentation) ;

return representation;

public class TrainDataloader : ITrainDataloader
{
private readonly IVocabularyVectorCalculator _vectorCalc
ulator;
private readonly IFileReader _fileReader;

private readonly ISerializer _serializer;

public TrainDataload (IVocabularyVectorCalculator wvectorC
alculator, IFileReader fileReader, ISerializer serializer)
{
_vectorCalculator = vectorCalculator;

_fileReader = fileReader;



60

_serializer = serializer;

public async Task<TrainDataModel> LoadAsync(string train
DataPath)

{

var newsDataSet = await _fileReader.ReadFileAsync(tr
ainDataPath) ;

var news = _serializer.Deserialize<IEnumerab1e<NewsM
odel>> (newsDataSet) ;

var newsVectors = ConvertToVectors (news) ;

return newsVectors;

private TrainDataModel ConvertToVectors (IEnumerable<News
Model> news)

{
var categories = new List<int>();

var newsVectors = new List<double[]>()

foreach (var group in news)

{

if ('Enum.TryParse (typeof (Categories), group.Cat

egory, true, out var category))

{

continue;

var vector = _vectorCalculator.GetRepresentation

ForDoc (group.Text) ? .NumericVector.ToDouble () ;
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if (vector == null || vector.Length == 0)

{

continue;

newsVectors.Add (vector) ;

categories.Add((int) category) ;

return new TrainDataModel (newsVectors, categories)

public class SvgClassifier : ITextClassifier

{

private MulticlassSupportVectorMachine<Linear> _context;

public void TrainModel (TrainDataModel model)

{
if (model.Vectors.Length != model.Categories.Length)

{

throw new InvalidOperationException ("Vectors amou

nt and Categories amount should be the same.");

}

var teacher = new MulticlassSupportVectorLearning<Lin

ear>

Learner = p => new LinearDualCoordinateDescent

Loss = loss.L2
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};

_context = teacher.Learn(model.Vectors, model.Categor

ies) ;

public Categories Predict(double[] documentVector)

{

var teacher = new MulticlassSupportVectorLearning<Lin
ear>

Learner = p => new LinearDualCoordinateDescent
{

Loss = Loss.L2
};

var predictedValue = context.Decide (documentVector) ;

var category = Enum.Parse (typeof (Categories), predict
edValue.ToString()) ;

return category;

public class CrossTest : IClassifierTest
{

private readonly ITextClassifier classifier;

public CrossTest (ITextClassifier classifier)
{

_classifier = classifier;
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public int TestClassifier (TrainDataModel model)
{
var vectorsLength = model.Vectors.Length;
var categoriesLength = model.Categories.Length;
if (vectorsLength != categoriesLength)
{
throw new InvalidOperationException ("Vectors numb

er and Categories number should be the same.");

}

var successCount = 0;
for (int documentIndex = 0; documentIndex < vectorsLe
ngth; documentIndex++)
{
var predictedValue = classifier.Predict(model.Ve
ctors[documentIndex]) ;
if (predictedValue == categoriesLength[documentIn

dex])

successCount++;

return successCount * vectorsLength / 100;

public class Tokenizer : ITokenizer

{

public IEnumerable<string> Tokenize (string input)

{

var tokens = new List<string>();
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var sb = new StringBuilder();

var arr = input.ToCharArray() ;
for (var 1 = 0; i < arr.Length; i++)

{

var prior = (1 - 1 > 0) ? arr[i - 1] : ' ';
var current = arr[i];

var next = (i + 1 < arr.Length) ? arr[i + 1] : '

if (char.Isletter(current) && '.' == next)

{

if (i + 5 < input.Length)
{

if (char.IsLetter(arr[i])
&& '.' == arr[i + 1]
&& char.Isletter (arr[i + 2])
&& '.' == arr[i + 3]

&& char.Isletter(arr[i + 4]))

for (; i < arr.Length && arr[i] != '

sb.Append (arr[i]) ;

if (i + 1 < input.Length
&& '.' == arr[i + 1])



sb.Append (arr[i++]) ;

AddToken (tokens, sb.ToString())

sb = new StringBuilder() ;

continue;

if ('w' == current && '/' == next)

{
sb.Append (current) ;
sb.Append (next) ;
AddToken (tokens, sb.ToString())
sb = new StringBuilder() ;
i+=1;

continue;

if ('h' == current && 't' == next)

{
if (i + 7 < input.Length &&
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"http://" .Equals (input.Substring(i, i +

7)))

for (; i < arr.Length && arr[i] !=

i++)

sb.Append (arr[i]) ;



AddToken (tokens, sb.ToString())

sb = new StringBuilder() ;

continue;

if (char.IslLetter (current) && ':' == next)
{
if (i + 2 < input.Length
&& (arr[i + 2] == "\\"'
|l arr[i + 2] == '/"))
{
sb.Append (current) ;
sb.Append (next) ;
sb.Append (arr[i + 2]);
i+= 2;
continue;
}
}
if (char.IsDigit(current) && '.' == next)

{
if (i + 2 < input.Length &&

char.IsDigit(arr[i + 2]))

sb.Append (current) ;
sb.Append (next) ;
sb.Append (arr[i + 2]);
i+= 2;

continue;
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if (char.Isletter(current) && '-' == next)
{
if (i + 2 < input.Length &&
char.IsLetter (arr[i + 2]))

sb.Append (current) ;
sb.Append (next) ;
sb.Append (arr[i + 2]);
i+4= 2;

continue;

if (char.IsLetter (current) && ' ' == next)
{
if (i + 2 < input.Length &&

char.IsLetter (arr[i + 2]))

sb.Append (current) ;
sb.Append (next) ;
i++;

continue;

if (('#' == current ||
'Q' == current) &&
' ' 1= next &&

!char.IsSymbol (next))

sb.Append (current) ;

continue;
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if (' ' '= current && '/' == next)
{
sb.Append (current) ;
sb.Append (next) ;
i++;
continue;
}
if (' ' == current)
{
AddToken (tokens, sb.ToString())
sb = new StringBuilder();
continue;
}
if ('\'' == current)
{
if (' ' == prior)
{
AddToken (tokens, "'");

sb.Append (current) ;
}
continue;
}
if (char.IsSymbol (current))
{
AddToken (tokens, sb.ToString())
AddToken (tokens, current.ToString())
sb = new StringBuilder() ;

continue;
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sb.Append (current) ;
}
if (0 !'= sb.Length)
{
AddToken (tokens, sb.ToString())

}

return tokens;

}

private void AddToken (List<string> tokens, string value)

{
tokens.Add (value) ;

}

public class Normalizer : INormalizer
{
private readonly IUaDictionaryRepository uaDictionary;

private readonly IEnDictionaryRepository _enDictionary;

public Normalizer (IUaDictionaryRepository uaDictionary,
IEnDictionaryRepository enDictionary)
{
_uaDictionary = uaDictionary;
_enDictionary = enDictionary;

}

public async Task<IEnumerable<string>> NormalizeAsync (Li
st<string> input)
{
var succededCount = 0;
var inputCount = input.Count;
const int attemptCountDefault = 7;
var attemptCount = inputCount < attemptCountDefault
? inputCount : attemptCountDefault;

var lemmatized = new List<string>(input.Count) ;
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for (var 1 = 0; i < attemptCount; i++)

{
var lemma = await _enDictionary.GetLemmaAsync (in
put.ElementAtOrDefault(i)) ;
if (lemma != null)
{
succededCount++;

lemmatized.Add (lemma.Lemma) ;

if (succededCount >= 4)
{
for (var i1 = attemptCount; i < inputCount; i++)
{
var lemma = await _enDictionary.GetLemmaAsyn
c (input.ElementAtOrDefault(i)) ;
if (lemma '= null)
{
succededCount++;

lemmatized.Add (lemma) ;

return lemmatized;

lemmatized = new List<string>(input.Count) ;
foreach (var token in input)
{
var enLemma = await uaDictionary.GetLemmaAsync (
token) ;

if (enLemma != null)



71

lemmatized.Add (enLemma.Lemma) ;

return lemmatized;

}
public static class ModelBuilder
{
private static string TRAIN DATA FILEPATH = @"C:\Users\O
ksana Serdiuk\Downloads\news-category-
dataset\News Category Dataset v2.csv";
private static string MODEL FILEPATH = @"../../../../Tex
tMiningML.Model/MLModel. zip";

private static MLContext mlContext = new MLContext (seed:

1);

public static void CreateModel ()
{

var trainingDataView = mlContext.Data.LoadFromTextFi
le<ModelInput> (
path: TRAIN DATA FIL
EPATH,
hasHeader: true,
separatorChar: ',',
allowQuoting: true,

allowSparse: false);

var trainingPipeline = BuildTrainingPipeline (mlConte

xt) ;



72

var mlModel = TrainModel (mlContext, trainingDataView

, trainingPipeline) ;

SaveModel (mlContext, mlModel, MODEL FILEPATH, traini

ngDataView.Schema) ;

}

public static IEstimator<ITransformer> BuildTrainingPipe
line (MLContext mlContext)
{
var dataProcessPipeline = mlContext.Transforms.Conve
rsion.MapValueToKey ("Category", "Category")
.Append (mlContext.Transfor
ms.Text.FeaturizeText ("Title tf", "Title"))
.Append (mlContext.Transfor
ms.Text.FeaturizeText ("Description_ tf", "Description"))
.Append (mlContext.Transfor
ms.Concatenate ("Features", new[] { "Title tf", "Description_ tf"
1)
.Append (mlContext.Transfor
ms .NormalizeMinMax ("Features", "Features"))
.AppendCacheCheckpoint (m1lC

ontext) ;

var trainer = mlContext.MulticlassClassification.Tra
iners.OneVersusAll (mlContext.BinaryClassification.Trainers.Aver
agedPerceptron (labelColumnName: "Category", numberOfIterations:
10, featureColumnName: "Features"), labelColumnName: "Category

")
.Append (mlContext.Transfor

ms .Conversion.MapKeyToValue ("PredictedLabel", "PredictedLabel")

)
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var trainingPipeline = dataProcessPipeline.Append(tr

ainer) ;

return trainingPipeline;

public static ITransformer TrainModel (MLContext mlContex
t, IDataView trainingDataView, IEstimator<ITransformer> trainin
gPipeline)
{
var model = trainingPipeline.Fit(trainingDataView) ;

return model;

private static void SaveModel (MLContext mlContext, ITran
sformer mlModel, string modelRelativePath, DataViewSchema model
InputSchema)
{
mlContext.Model.Save (mlModel, modelInputSchema, GetA
bsolutePath (modelRelativePath)) ;

}

public static string GetAbsolutePath(string relativePath

var _dataRoot = new FileInfo (typeof (Program) .Assembl
y.Location) ;

var assemblyFolderPath = _dataRoot.Directory.FullNam

var fullPath = Path.Combine (assemblyFolderPath, rela
tivePath) ;
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return fullPath;

public static double CalculateStandardDeviation (IEnumera
ble<double> values)
{
var average = values.Average() ;
var sumOfSquaresOfDifferences = values.Select(val =>
(val - average) * (val - average)) .Sum() ;
var standardDeviation = Math.Sqrt (sumOfSquaresOfDiff
erences / (values.Count() - 1));

return standardDeviation;
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Crnaiinu npe3eHTarii

ATECTAUIMHA POBOTA MATICTPA

AOCAIAXEHHA METOAIB TA TIPOTPAMHMX
3ACOBIB AHAAIZY HOBMHHMX CTPIHOK B
COUIAABHMX MEPEXAX

BrkoHana: KepiBHuk:

cT. rp. INM3M-17-2 )
Cepaltok O.0. npod. K.T.H. EpoxiH A.A.




AXxepeAa iHdpopmaluiii:

- COLLQAbHI MepeXxi;
HOBMHM, NyBAIKaLLT;
AKTUBHICTb KOPUCTYBQAYIB B IHTEPHETI;
QKTUBHICTb AIOAEM MO3Aa MEXAMMU [HTEPHETY;
QAKTUBHICTb BEB-AOAQTKIB.

Mpo6AeMa: cErmeHTaLs, KAACUADIKALLIS AQHMX,
CTATUCTUKA | nTepeABAYEHHS HA TTOCHOBI.
PiweHHs: Data Mining.

MeTa poboTHn

AOCAIAKEHHS ICHYIOYMX METOAIB
QHQAAI3Y TEKCTIB B3ATMX 3 HOBMHHMX
CTPIMOK COLLIOABHUX MEPEX,
BM3HQAYEHHS KATEropil TEKCTY.

HanmncaHHg BeB-A0AQTKY, LLLO
AO3BOAUTb KOPUCTYBAYEBI
PO3AIAUTU CBOKO HOBMHHY CTRIYKY 3
COLIAAbHOI Mepexi Facebook Ha
KATEeropli.




KAQCUADIKALLIA

[Nobyaosa

heAeAl TecTyBaHHA Kaacudpikattia

AIHIMHQO KAQCHMADIKALLIS




AIHIMHQO KAQCHADIKALLIS

@ M = BIACTOHb MiXX BEKTOPOMM

Support Vectors

MYABTUKAQCOBO KAQCKMAOIKALLIS

* YMOBQ: KOXXKEH EAEMEHT HAAEXKMTE CAME OAHOMY KAQCOBI.

Mpukaaa

« BXiaHI AQHI: «Y KpdiHi BIADYAMCS BUOOPU MPe3naAeHTA KPAiHM.Y

« Pe3yabTaTt: moAitMka.

« BXiAHI AQHI: «Y MPOKAT BUMLLIAQ OCTAHHS KIHOCTRINKA «MeCHMKIM.)

« Pe3yAbTaT: KiHO.




SVM (1-vs-1)

« Bukopuctosye k(k-1)/2 BIHAQPHMX KAQCUADIKATOPU, PEIYABTATU FKMX
QArp€eroBaHi B PIHAAbHE PILLIEHHS.

Kaacu: 1,2,...,C

PesyabTarT: 2

Word embedding - Word2Vec
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ML.NET

v PPEMMBOPK AAS MALLIMHHOIO HABYAHHS Ha NAatdhopmi NET.
v Miatpmumka cteky Microsoft (Azure, Power Bl).
v Kpoc-nAatdoopMHICTb.

v AQTa peAisy cTabiAbHOT Bepcil: 4 YyepsHs 2019

3aAQui:
Binary Classification
Multi-Class classification
Regression
Ranking
Anomaly Detection
Clustering
Recommendation (preview)

ML.NET

BUKOPUMCTAHUIMA QATOPUTM: METOoA BIHAPHOT KAacudpikaLii Averaged
Perceptron (1 vs All).

SRR

Prepare Your Data Build & Train

| )

Load Data Euck Train Evaluate
Features Model Model




[TOCTOHOBKQ 3QAQMI

Po3pobutit NPOrpamHMM NPOAYKT, LLLO AO3BOAMTb
QBTOPM3YBATMUCS 30 AOMOMOTOKD COLLIAABHOT Mepexi
Facebook 1a, HaAaaBLLIM AOCTYM AO CBOET CTOPIHKM,
NEePErASHYTU CBOK HOBMHHY CTPIYKY PO3DUTY HA
KaTeropi.

[MOPIBHATM METOAM AHAAIZY TEKCTY PEAAI3OBAHOIO 3d
Aornomoroto SVM 1a 3a aonomoroio ML.

ETanu peaaizauii nporpamHoOl CUCTEMMU

S &

Tags |
Dataset ML Algorithm

.f

Use in Application Validation Model




[lepexpecHa nepesipKa

Training




TexHOAOTI

ml Microsoft
"N Azure

@opur" ASPNET Gre




[OAOBHQO CTOPIHKAO MPOAYKTY

@ Melissa Classifier ~Stop Words [ Login via Facebook

Hi!
This is Melissal | will help you to classify your news feed from your Facebook page!

I swear, | won't read your personal info )

€ 2019 - Melissa Classifier

CTOpPIHKA 3 HOBMHHOKO CTPIYKOKO

@ Melissa Classifier Stop Words

Crime Category: Travel
The enormous biodegradable fresco stretches along the famous Champ

Entertainment de Mars park in Paris
Worldnews
Impact
Politics
Weirdnews
Blackvoices
Women
Comedy
BEENEWS
Queervoices
Sports

Business <

Travel NDES Category: Entertainment

Media director nominations for his 1968 film version of Romeo and Juliet

The celebrated Italian director Franco Zeffirelli received best film and




CTOPIHKA 3 HOBMHHOK CTPIMKOKO

Here you can teach Melissa to divide texts into categories.
You can upload a .txt file with a text or you can enter your text in a text box below.Thanks!

gories.
it your text in a text box below.Thanks!

BMCHOBKMU

ByAo po3pobAEHO BED-AOCAQTOK AAS KAQCUADIKALLIT TEKCTIB, LLLO
AO3BOASE KAQCUADIKYBATM 30 AOMOMOTOKO ABOX AATOPUTMIB: SVM y
noeaHaHHi 3 Word2Vec 1a ML.NET.

Y pe3yAbTATi MOPIBHAHHS BUSBAEHO:
SVM notpebye BiabLLe BXIAHMX AQHMX AAS HOBYOHHS.

ML.NET nponoHye LBMAKMM CrOCiO BUPILLEHHS OAratbox 3aAay
MALLMHHOTO HABYAHHS. LLIBUAKM | edoeKkTMBHUI Y PODOTI.

3a yMOBM SKICHOTO HABYAHHS SVM moxke 3piBHaTHUCS 3 MLINET vy
€JOEKTUBHOCTI.
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