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ДОДАТОК А 

Програмний код 

 

 

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

rm) 

       { 

           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; 

               } 

               else 

               { 

                   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 vectorC

alculator, IFileReader fileReader, ISerializer serializer) 

       { 

           _vectorCalculator = vectorCalculator; 

           _fileReader = fileReader; 
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           _serializer = serializer; 

       } 

  

       public async Task<TrainDataModel> LoadAsync(string train

DataPath) 

       { 

           var newsDataSet = await _fileReader.ReadFileAsync(tr

ainDataPath); 

           var news = _serializer.Deserialize<IEnumerable<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 i = 0; i < arr.Length; i++) 

           { 

  

               var prior = (i - 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] != '

 '; i++) 

                           { 

                               sb.Append(arr[i]); 

                           } 

  

                           if (i + 1 < input.Length 

                               && '.' == arr[i + 1]) 

                           { 
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                               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 && 

                       "http://".Equals(input.Substring(i, i + 

7))) 

                   { 

  

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

i++) 

                       { 

                           sb.Append(arr[i]); 

                       } 
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                       AddToken(tokens, sb.ToString()); 

                       sb = new StringBuilder(); 

                       continue; 

                   } 

               } 

  

               if (char.IsLetter(current) && ':' == next) 

               { 

                   if (i + 2 < input.Length 

                       && (arr[i + 2] == '\\' 

                           || 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 += 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 || 

                    '@' == current) && 

                   ' ' != 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, "'"); 

                   } 

                   else 

                   { 

                       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 i = 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 i = 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) 
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               { 

                   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); 
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           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"

 })) 

                                     .Append(mlContext.Transfor

ms.NormalizeMinMax("Features", "Features")) 

                                     .AppendCacheCheckpoint(mlC

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

e; 

  

           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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ДОДАТОК Б 

Слайди презентації 
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ДОДАТОК В 

Наукові публікації 
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ДОДАТОК Г 

Диск (CD-R) 

 


