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INSTITUTO POLITÉCNICO NACIONAL 
 

SECRETARÍA DE INVESTIGACIÓN Y POSGRADO 
 

 

 
 

CARTA DE AUTORIZACIÓN DE USO DE OBRA PARA DIFUSIÓN  
 

 
 
 

En la Ciudad de México el día 18 del mes de Junio del año 2022, el que suscribe Oscar Alberto 
Rocha Arcos alumno del programa Maestría en Ciencias de la Computación con número de registro 
A200427, adscrito a Centro de Investigación en Computación manifiesta que es autor(a) intelectual 
del presente trabajo de tesis bajo la dirección de Dr. Gilberto Lorenzo Martínez Luna y Dr. Adolfo 
Guzmán Arenas y cede los derechos del trabajo intitulado "Análisis y clasificación de la 
publicación científica del CIC" al Instituto Politécnico Nacional, para su difusión con fines académicos 
y de investigación. 

 

Los usuarios de la información no deben reproducir el contenido textual, gráficas o datos del trabajo sin 
el permiso expresado del autor y/o director(es). Este puede ser obtenido escribiendo a las siguiente(s) 
dirección(es) de correo. alberto.oscar96@gmail.com Si el permiso se otorga, al usuario deberá dar 
agradecimiento correspondiente y citar la fuente de este. 
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Gensim NLTK Scikit-learn

Aprendizaje 
máquina
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supervisado

Aprendizaje 
no 

supervisado
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computacional
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𝑡𝑓𝑤,𝑑 =
𝑤

𝑑

• 𝑤

• 𝑑
• 𝑡𝑓𝑤,𝑑 𝑤 𝑑

𝑡𝑓𝑤,𝑑

 



 

𝑑𝑓𝑡 =
𝑑𝑤
𝑑𝑐

• 𝑑𝑐
• 𝑑𝑤
• 𝑑𝑓𝑡 𝑑𝑤 𝑤 𝑐

𝑤 𝑑𝑓𝑡

𝑖𝑑𝑓𝑡

𝑖𝑑𝑓𝑡 = log(𝑑𝑓𝑡
−1)

𝑑𝑓𝑡
−1

𝑖𝑑𝑓𝑡

 

𝑡𝑓 − 𝑖𝑑𝑓 = 𝑡𝑓𝑤,𝑑 ∗ 𝑖𝑑𝑓𝑡
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Input:  

text (Str): Texto a analizar  

terms (Dict): Árbol de conocimiento, como base para las votaciones 

vote (Bool): Selección para "propagación de votos" 

worth (Int): Importancia que tiene el texto a analizar  

Output:  

Archivo DAT conteniendo las clasificaciones encontradas con sus 

respectivos votos 

Archivo DAT conteniendo los términos encontrados, su frecuencia de 

aparición y las clasificaciones que representa 

Archivo DAT conteniendo las palabras que no representan clasificación, 

con su respectiva frecuencia de aparición 

Variables: 

len_max Tamaño máximo de la ventana, determinado por el valor máximo que 

tiene los términos en el árbol de conocimiento 

len_win Tamaño actual de la ventana 

window Contenido de la ventana 

index Puntero inicio de la ventana 
 

1. index = Str[begin] 

2. Analizar window 

3. While index != Str[end] 

3.1. If (window exist in Dict): 

3.1.1. Votación(window, vote, worth)   

3.1.2. index += len_win 

3.1.3. go to step 2 

3.2. Else: 

3.2.1. If len_win > 1: 

3.2.1.1. len_win -= 1 

3.2.1.2. go to step 2 

3.2.2. Else: 

3.2.2.1. NoEncontradas(window) 

3.2.2.2. index += len_win 

3.2.2.3. len_win = len_max 

3.2.2.4. go to step 2 
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http://storage.googleapis.com/books/ngrams/books/datasetsv2.html


 

 

(
1

4
)
0

= 1

(
1

4
)
1

=
1

4

(
1

4
)
2

=
1

16

(
1

4
)
3

=
1

64



 

• 
1

3
→

• 
1

3

2

3
→

• 
2

3
→

 

 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

 

 



 

▪ 

▪ 

▪ 

▪ 

▪ 

                         

       

                                                             
                                                         
                                                     
       

                               

  



                         

       

                                                            
                                                         
                                                     
       

                               

                           

       

                                                           
                                                         
                                                     
       

                               

                           

       

                                                         
                                                         
                                                     
       

                               

  



                         

       

                                                             
                                                         
                                                     
       

                               

                           

       

                                                            
                                                         
                                                     
       

                               

                           

       

                                                           
                                                         
                                                     
       

                               

  



                         

       

                                                         
                                                         
                                                     
       

                               

  

                         

       

                                                            
                                                         
                                                     
       

                               

                                                             

  



                         

       

                                                           
                                                           
                                                     
       

                               

  

                         

       

                                                         
                                                            
                                                     
       

  

                             
                     

                               
                       



                         

       

                                                         
                                                            
                                                     
       

  

                                
                    

                     
                    

                                
                    

                       
                    

  

                         

       

                                                         
                                                         
                                                        
       

                               

  



 

• 

• 

 

• 

• 

• 

• 

• 

                         

       

                                                         
                                                         
                                                     
       

                                                       
                                                         
          

  



 

• 

• 

 

 



 



 

 

 



 

 

 

 



 

 



 

 

 

• 

• 

• 

 



 

 HERNÁNDEZ HERNÁNDEZ GERARDO 2019 



 

 FLORES CORTES ANDRÉS 2013 



 

 VAZQUEZ OROPEZA JONATHAN  2016 



 

 QUINTERO PEREZ GUILLERMO  2013 
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https://projects.ics.forth.gr/isl/MarineTLO/
http://geneontology.org/
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https://docs.google.com/document/d/1GLLFKw58JxweMiyTpZZpKmyYJqeiRpbe/edit?usp=sharing&ouid=115284057556858866741&rtpof=true&sd=true
https://docs.google.com/document/d/1GLLFKw58JxweMiyTpZZpKmyYJqeiRpbe/edit?usp=sharing&ouid=115284057556858866741&rtpof=true&sd=true
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Confusion matrix for sample:  AcevedoMosquedaMariaElena_2006 
[[2103    7] 
 [   0    3]] 
Confusion matrix for sample:  AguilarGaliciaHonorato_2012 
[[2103    7] 
 [   0    3]] 
Confusion matrix for sample:  AlbortanteMoratoCecilia_2009 
[[2101    9] 
 [   2    1]] 
Confusion matrix for sample:  AlcazarSilvaEliezer_2013 
[[2103    6] 
 [   0    4]] 
Confusion matrix for sample:  AlonsoCastroJoseAdriel_2017 
[[2103    6] 
 [   0    4]] 
Confusion matrix for sample:  AlvarezMendezJonatan_2014 
[[2102    8] 
 [   1    2]] 
Confusion matrix for sample:  AvilaGamboaGuillermoIII_2017 
[[2103    7] 
 [   0    3]] 
Confusion matrix for sample:  BarceloAlonsoGrettel_2010 
[[2103    6] 
 [   0    4]] 
Confusion matrix for sample:  BarronFernandezRicardo_2006 
[[2103    7] 
 [   0    3]] 
Confusion matrix for sample:  BautistaBautistaPatricia_2009 
[[2103    7] 
 [   0    3]] 
Confusion matrix for sample:  CabreraRiveraLuis_2018 
[[2102    4] 
 [   1    6]] 
Confusion matrix for sample:  CamachoEscotoJoseJaime_2017 
[[2103    6] 
 [   0    4]] 
Confusion matrix for sample:  CarreraTrejoJorgeVictor_2010 
[[2103    6] 
 [   0    4]] 
Confusion matrix for sample:  CastilloMontielErandi_2009 
[[2101    8] 
 [   2    2]] 



 

Confusion matrix for sample:  CatalanSalgadoEdgarArmando_2007 
[[2103    6] 
 [   0    4]] 
Confusion matrix for sample:  CeronFigueroaSergio_2013 
[[2103    4] 
 [   0    6]] 
Confusion matrix for sample:  CeronFigueroaSergio_2018 
[[2102    7] 
 [   1    3]] 
Confusion matrix for sample:  CervantesRamirezAngelOmar_2012 
[[2098    7] 
 [   5    3]] 
Confusion matrix for sample:  CoronaBermudezErendira_2020 
[[2103    5] 
 [   0    5]] 
Confusion matrix for sample:  CortesAntonioPrometeo_2011 
[[2103    6] 
 [   0    4]] 
Confusion matrix for sample:  CruzSilvaJacoboEmanuel_2020 
[[2103    7] 
 [   0    3]] 
Confusion matrix for sample:  CuevasRasgadoAlmaDelia_2003 
[[2101    7] 
 [   2    3]] 
Confusion matrix for sample:  DiazDiazJaime_2012 
[[2101    7] 
 [   2    3]] 
Confusion matrix for sample:  DuchanoyMartinezCarlosAlberto_2012 
[[2102    6] 
 [   1    4]] 
Confusion matrix for sample:  EstradaSanchezIvan_2010 
[[2102    7] 
 [   1    3]] 
Confusion matrix for sample:  FarfanEstradaIsmael_2012 
[[2101    8] 
 [   2    2]] 
Confusion matrix for sample:  FernandezCidHugoIvan_2019 
[[2103    7] 
 [   0    3]] 
Confusion matrix for sample:  FloresCortesAndres_2013 
[[2102    5] 
 [   1    5]] 
Confusion matrix for sample:  FloresRoaAlberto_2010 
[[2102    6] 
 [   1    4]] 
Confusion matrix for sample:  GarciaBlanquelEricka_2012 
[[2098    8] 
 [   5    2]] 
Confusion matrix for sample:  GarciaBlanquelEricka_2017 
[[2103    3] 
 [   0    7]] 
Confusion matrix for sample:  GarciaCortesMonica_2014 
[[2102    6] 
 [   1    4]] 
Confusion matrix for sample:  GarciaLavanderosNorberto_2018 



 

[[2102    8] 
 [   1    2]] 
Confusion matrix for sample:  GarroLiconBeatrizAurora_2012 
[[2102    7] 
 [   1    3]] 
Confusion matrix for sample:  GermanSotoErnesto_2002 
[[2103    5] 
 [   0    5]] 
Confusion matrix for sample:  GodinezFernandezEduardo_2009 
[[2103    6] 
 [   0    4]] 
Confusion matrix for sample:  GomezLuisAlexiaItzel_2019 
[[2102    7] 
 [   1    3]] 
Confusion matrix for sample:  GonzalezGarciaAlainCesar_2007 
[[2100    7] 
 [   3    3]] 
Confusion matrix for sample:  GutierrezSanchezAngelIvan_2015 
[[2100    8] 
 [   3    2]] 
Confusion matrix for sample:  HernandezAcostaCindyGabriela_2018 
[[2103    7] 
 [   0    3]] 
Confusion matrix for sample:  HernandezCruzEstelaYadira_2020 
[[2103    5] 
 [   0    5]] 
Confusion matrix for sample:  HernandezHernandezGerardo_2014 
[[2103    7] 
 [   0    3]] 
Confusion matrix for sample:  HernandezHernandezGerardo_2019 
[[2102    7] 
 [   1    3]] 
Confusion matrix for sample:  HerreraLopezMariaGuadalupe_2018 
[[2101    8] 
 [   2    2]] 
Confusion matrix for sample:  HuertaMorenoGabrielOmar_2009 
[[2102    7] 
 [   1    3]] 
Confusion matrix for sample:  IbarraRomeroMartin_2014 
[[2103    6] 
 [   0    4]] 
Confusion matrix for sample:  IbarraVargasJoseJonathan_2009 
[[2103    6] 
 [   0    4]] 
Confusion matrix for sample:  JimenezArandaItzael_2018 
[[2103    6] 
 [   0    4]] 
Confusion matrix for sample:  JimenezGarciaGregorioArturo_2016 
[[2103    7] 
 [   0    3]] 
Confusion matrix for sample:  JuarezHipolitoJuanHumberto_2016 
[[2102    7] 
 [   1    3]] 
Confusion matrix for sample:  JuarezMurilloCristianRemington_2012 
[[2102    6] 



 

 [   1    4]] 
Confusion matrix for sample:  KolesnikovaOlga_2011 
[[2102    6] 
 [   1    4]] 
Confusion matrix for sample:  LakeMoctezumaFranzLudwig_2019 
[[2101    7] 
 [   2    3]] 
Confusion matrix for sample:  LavinVillaMoisesEduardo_2010 
[[2100    7] 
 [   3    3]] 
Confusion matrix for sample:  LopezCardenasRodrigo_2008 
[[2103    5] 
 [   0    5]] 
Confusion matrix for sample:  LopezPachecoMariaGuadalupe_2012 
[[2103    6] 
 [   0    4]] 
Confusion matrix for sample:  LopezVerasteguiGermanOswaldo_2014 
[[2103    7] 
 [   0    3]] 
Confusion matrix for sample:  LopezYañezItzama_2011 
[[2101    7] 
 [   2    3]] 
Confusion matrix for sample:  MarquezMolinaMiguel_2013 
[[2103    6] 
 [   0    4]] 
Confusion matrix for sample:  MartinezCastilloJesusElohim_2012 
[[2103    7] 
 [   0    3]] 
Confusion matrix for sample:  MartinezCazaresEduardo_2009 
[[2101    8] 
 [   2    2]] 
Confusion matrix for sample:  MartinezHernandezVictorManuel_2009 
[[2103    6] 
 [   0    4]] 
Confusion matrix for sample:  MartinezNavarroJoseAngel_2018 
[[2103    7] 
 [   0    3]] 
Confusion matrix for sample:  MartinezValleCarlosLeon_2006 
[[2101    8] 
 [   2    2]] 
Confusion matrix for sample:  MataRiveraMiguelFelix_2009 
[[2103    6] 
 [   0    4]] 
Confusion matrix for sample:  MercadoCapistranPatricio_2015 
[[2101    7] 
 [   2    3]] 
Confusion matrix for sample:  MontañoSanchezCesarEdgar_2016 
[[2103    7] 
 [   0    3]] 
Confusion matrix for sample:  MoralesFernandezAlecxis_2009 
[[2102    6] 
 [   1    4]] 
Confusion matrix for sample:  NovoaCatañoJavier_2007 
[[2102    6] 
 [   1    4]] 



 

Confusion matrix for sample:  NoyolaBautistaJoel_2014 
[[2103    7] 
 [   0    3]] 
Confusion matrix for sample:  OcampoPolitoRigoberto_2010 
[[2102    6] 
 [   1    4]] 
Confusion matrix for sample:  OlveraOrtegaJorge_2003 
[[2101    6] 
 [   2    4]] 
Confusion matrix for sample:  OropezaRodriguezJoseLuis_2005 
[[2103    7] 
 [   0    3]] 
Confusion matrix for sample:  PerezLeonJaimeAlfonso_2009 
[[2101    8] 
 [   2    2]] 
Confusion matrix for sample:  PeñaAyalaAlejandro_2007 
[[2102    7] 
 [   1    3]] 
Confusion matrix for sample:  QuinteroPerezGuillermo_2013 
[[2103    6] 
 [   0    4]] 
Confusion matrix for sample:  QuinteroTellezRolando_2007 
[[2103    7] 
 [   0    3]] 
Confusion matrix for sample:  RenteriaAgualimpiaWalter_2009 
[[2101    9] 
 [   2    1]] 
Confusion matrix for sample:  ReyesMartinezMiguelDaniel_2015 
[[2103    7] 
 [   0    3]] 
Confusion matrix for sample:  ReyesTorresJesusJavier_2017 
[[2102    6] 
 [   1    4]] 
Confusion matrix for sample:  RiveraLozaGabriela_2003 
[[2102    8] 
 [   1    2]] 
Confusion matrix for sample:  RodriguezMartinezMiguel_2011 
[[2103    7] 
 [   0    3]] 
Confusion matrix for sample:  RodriguezRomeroRaymundo_2020 
[[2102    6] 
 [   1    4]] 
Confusion matrix for sample:  RojoRuizArturo_2008 
[[2100    6] 
 [   3    4]] 
Confusion matrix for sample:  RomeroXimilJoseManuel_2002 
[[2102    8] 
 [   1    2]] 
Confusion matrix for sample:  SanchezFragaRodolfo_2013 
[[2102    8] 
 [   1    2]] 
Confusion matrix for sample:  SanchezFragaRodolfo_2016 
[[2102    6] 
 [   1    4]] 
Confusion matrix for sample:  SuarezOropezaMiguel_2012 



 

[[2102    7] 
 [   1    3]] 
Confusion matrix for sample:  TorresCruzNoe_2019 
[[2102    6] 
 [   1    4]] 
Confusion matrix for sample:  TrejoSotoGloriaIrene_2002 
[[2102    6] 
 [   1    4]] 
Confusion matrix for sample:  UriarteArciaAbrilValeria_2012 
[[2103    7] 
 [   0    3]] 
Confusion matrix for sample:  UriarteArciaAbrilValeria_2016 
[[2101    9] 
 [   2    1]] 
Confusion matrix for sample:  ValleChavezAbel_2012 
[[2102    7] 
 [   1    3]] 
Confusion matrix for sample:  VanegasSanchezTonatiuhDaniel_2018 
[[2103    7] 
 [   0    3]] 
Confusion matrix for sample:  VarelaGarciaFrancisco_2002 
[[2101    8] 
 [   2    2]] 
Confusion matrix for sample:  VazquezOropezaJonathan_2016 
[[2101    7] 
 [   2    3]] 
Confusion matrix for sample:  VelazquezAlcantaraRodrigoAlejandro_2017 
[[2101    5] 
 [   2    5]] 
Confusion matrix for sample:  VerasteguiBarrancoKarina_2007 
[[2103    7] 
 [   0    3]] 
Confusion matrix for sample:  ZarateEscobedoRicardo_2018 
[[2103    7] 
 [   0    3]] 
Confusion matrix for sample:  ZhilaAlisa_2014 
[[2103    6] 
 [   0    4]] 
  



 

 

Confusion Matrix for class:  2. 
[[90  9] 
 [ 0  1]] 
Confusion Matrix for class:  2.2. 
[[93  6] 
 [ 0  1]] 
Confusion Matrix for class:  2.2.1. 
[[94  3] 
 [ 0  3]] 
Confusion Matrix for class:  2.2.1.1. 
[[88  5] 
 [ 1  6]] 
Confusion Matrix for class:  2.2.2. 
[[90  3] 
 [ 0  7]] 
Confusion Matrix for class:  2.2.4. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  2.2.8. 
[[97  0] 
 [ 2  1]] 
Confusion Matrix for class:  2.2.9. 
[[98  0] 
 [ 1  1]] 
Confusion Matrix for class:  2.2.10. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  2.2.15. 
[[98  0] 
 [ 0  2]] 
Confusion Matrix for class:  2.3. 
[[93  6] 
 [ 0  1]] 
Confusion Matrix for class:  2.3.4.1. 
[[97  2] 
 [ 0  1]] 
Confusion Matrix for class:  2.3.5. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  2.3.6. 

[[96  1] 
 [ 0  3]] 
Confusion Matrix for class:  2.3.6.3. 
[[95  2] 
 [ 0  3]] 
Confusion Matrix for class:  2.3.6.5. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  2.6.1.2. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  2.6.2. 
[[98  1] 
 [ 0  1]] 
Confusion Matrix for class:  2.7.1.5. 
[[96  0] 
 [ 4  0]] 
Confusion Matrix for class:  2.7.3.1. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  2.8.9. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  2.9.3.5. 
[[96  1] 
 [ 1  2]] 
Confusion Matrix for class:  2.10.4.1. 
[[98  1] 
 [ 0  1]] 
Confusion Matrix for class:  
2.10.10.4. 
[[93  0] 
 [ 0  7]] 
Confusion Matrix for class:  3.1.2. 
[[98  0] 
 [ 0  2]] 
Confusion Matrix for class:  3.1.3. 
[[95  3] 
 [ 0  2]] 
Confusion Matrix for class:  3.1.4.1. 



 

[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  3.1.4.2. 
[[96  3] 
 [ 0  1]] 
Confusion Matrix for class:  3.1.4.8. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  3.2.2. 
[[94  5] 
 [ 0  1]] 
Confusion Matrix for class:  3.2.2.1. 
[[97  1] 
 [ 0  2]] 
Confusion Matrix for class:  3.2.2.2. 
[[93  2] 
 [ 1  4]] 
Confusion Matrix for class:  3.2.3. 
[[90  9] 
 [ 0  1]] 
Confusion Matrix for class:  3.2.4. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  4.2. 
[[87 10] 
 [ 0  3]] 
Confusion Matrix for class:  4.2.3. 
[[98  1] 
 [ 0  1]] 
Confusion Matrix for class:  4.2.4.1. 
[[96  2] 
 [ 0  2]] 
Confusion Matrix for class:  4.2.6. 
[[98  1] 
 [ 0  1]] 
Confusion Matrix for class:  4.4.1. 
[[98  1] 
 [ 0  1]] 
Confusion Matrix for class:  4.4.1.3. 
[[97  2] 
 [ 0  1]] 
Confusion Matrix for class:  4.6.1. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  4.6.1.1. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  4.6.1.2. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  4.6.5. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  4.8.6.1. 
[[99  0] 

 [ 0  1]] 
Confusion Matrix for class:  4.8.8.1. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  4.8.9. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  4.8.10. 
[[96  2] 
 [ 0  2]] 
Confusion Matrix for class:  4.8.10.1. 
[[97  1] 
 [ 0  2]] 
Confusion Matrix for class:  
5.1.1.2.3. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  5.1.1.3. 
[[94  5] 
 [ 0  1]] 
Confusion Matrix for class:  
5.1.1.3.2. 
[[98  0] 
 [ 1  1]] 
Confusion Matrix for class:  
5.1.2.5.2. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  
5.1.3.2.2. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  5.2.1.2. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  5.2.3.10. 
[[97  1] 
 [ 0  2]] 
Confusion Matrix for class:  
5.2.4.1.1. 
[[97  2] 
 [ 0  1]] 
Confusion Matrix for class:  5.2.4.8. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  5.2.8. 
[[97  2] 
 [ 0  1]] 
Confusion Matrix for class:  5.3.2.1. 
[[98  0] 
 [ 0  2]] 
Confusion Matrix for class:  5.3.3. 
[[97  2] 
 [ 0  1]] 
Confusion Matrix for class:  5.3.4. 



 

[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  6.1.6.1. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  6.3. 
[[98  0] 
 [ 0  2]] 
Confusion Matrix for class:  6.5.2.1. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  6.5.2.3. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  6.5.3. 
[[94  4] 
 [ 1  1]] 
Confusion Matrix for class:  
6.5.3.1.2.2. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  6.5.3.2. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  
6.5.3.2.8. 
[[98  1] 
 [ 0  1]] 
Confusion Matrix for class:  
6.5.3.3.3. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  6.6.4. 
[[98  1] 
 [ 0  1]] 
Confusion Matrix for class:  
6.7.1.4.1. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  6.7.1.6. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  6.7.3.6. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  6.7.3.9. 
[[98  0] 
 [ 1  1]] 
Confusion Matrix for class:  6.8. 
[[84  5] 
 [ 2  9]] 
Confusion Matrix for class:  7.1.2.9. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  7.2. 

[[97  0] 
 [ 2  1]] 
Confusion Matrix for class:  7.2.3.5. 
[[98  1] 
 [ 1  0]] 
Confusion Matrix for class:  7.2.3.7. 
[[96  1] 
 [ 0  3]] 
Confusion Matrix for class:  7.2.5. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  7.2.6. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  7.4.1. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  7.5.1.1. 
[[97  1] 
 [ 0  2]] 
Confusion Matrix for class:  7.5.1.8. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  
7.5.2.1.2.2. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  
7.5.2.2.8. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  
7.5.2.3.3. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  7.5.7. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  8.1.1. 
[[98  1] 
 [ 0  1]] 
Confusion Matrix for class:  
8.1.1.5.2. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  8.1.3.2. 
[[87  9] 
 [ 0  4]] 
Confusion Matrix for class:  8.1.3.5. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  8.1.4.2. 
[[99  0] 
 [ 1  0]] 



 

Confusion Matrix for class:  
8.1.4.2.1. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  8.1.6. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  8.1.6.2. 
[[98  0] 
 [ 0  2]] 
Confusion Matrix for class:  8.1.6.7. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  8.3. 
[[92  6] 
 [ 1  1]] 
Confusion Matrix for class:  8.3.2. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  8.3.3. 
[[88 11] 
 [ 0  1]] 
Confusion Matrix for class:  8.3.3.1. 
[[96  3] 
 [ 0  1]] 
Confusion Matrix for class:  8.3.3.2. 
[[87  0] 
 [ 1 12]] 
Confusion Matrix for class:  8.3.3.4. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  8.3.7.2. 
[[98  1] 
 [ 0  1]] 
Confusion Matrix for class:  8.3.8.4. 
[[93  6] 
 [ 0  1]] 
Confusion Matrix for class:  8.3.8.6. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  8.3.9. 
[[98  0] 
 [ 0  2]] 
Confusion Matrix for class:  8.4.3.2. 
[[98  0] 
 [ 0  2]] 
Confusion Matrix for class:  8.4.3.4. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  8.4.6. 
[[97  2] 
 [ 0  1]] 
Confusion Matrix for class:  8.4.7.1. 
[[92  3] 
 [ 0  5]] 

Confusion Matrix for class:  
8.4.7.1.1. 
[[96  3] 
 [ 0  1]] 
Confusion Matrix for class:  8.4.7.2. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  
8.4.7.2.1. 
[[97  1] 
 [ 0  2]] 
Confusion Matrix for class:  8.5. 
[[94  4] 
 [ 0  2]] 
Confusion Matrix for class:  8.5.1.6. 
[[89  4] 
 [ 0  7]] 
Confusion Matrix for class:  8.5.1.7. 
[[95  3] 
 [ 1  1]] 
Confusion Matrix for class:  8.5.4.2. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  8.5.4.4. 
[[95  2] 
 [ 0  3]] 
Confusion Matrix for class:  8.5.5. 
[[90  9] 
 [ 0  1]] 
Confusion Matrix for class:  8.5.5.2. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  8.5.5.4. 
[[97  1] 
 [ 0  2]] 
Confusion Matrix for class:  8.5.5.5. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  8.5.5.8. 
[[69 19] 
 [ 0 12]] 
Confusion Matrix for class:  
8.5.8.1.1. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  9.1. 
[[97  0] 
 [ 0  3]] 
Confusion Matrix for class:  9.1.2. 
[[97  2] 
 [ 0  1]] 
Confusion Matrix for class:  9.3.1. 
[[98  0] 
 [ 0  2]] 
Confusion Matrix for class:  9.4.1. 



 

[[97  0] 
 [ 0  3]] 
Confusion Matrix for class:  9.7.1. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  10.1.2.5. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  10.1.3. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  10.1.3.4. 
[[97  2] 
 [ 0  1]] 
Confusion Matrix for class:  10.1.3.6. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  10.2.1.1. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  10.4.3. 
[[95  4] 
 [ 0  1]] 
Confusion Matrix for class:  10.4.3.1. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  10.4.3.3. 
[[96  3] 
 [ 1  0]] 
Confusion Matrix for class:  10.4.3.4. 
[[98  1] 
 [ 0  1]] 
Confusion Matrix for class:  10.5. 
[[98  1] 
 [ 0  1]] 
Confusion Matrix for class:  10.5.2.3. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  10.5.6. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  11.2. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  11.2.1.3. 
[[98  0] 
 [ 2  0]] 
Confusion Matrix for class:  11.2.2. 
[[97  1] 
 [ 1  1]] 
Confusion Matrix for class:  11.3. 
[[80 19] 
 [ 0  1]] 
Confusion Matrix for class:  11.3.1. 
[[74 15] 

 [ 0 11]] 
Confusion Matrix for class:  11.3.1.3. 
[[97  2] 
 [ 1  0]] 
Confusion Matrix for class:  11.3.1.4. 
[[98  0] 
 [ 0  2]] 
Confusion Matrix for class:  11.3.1.5. 
[[96  1] 
 [ 0  3]] 
Confusion Matrix for class:  11.3.1.6. 
[[95  2] 
 [ 1  2]] 
Confusion Matrix for class:  11.3.1.7. 
[[97  2] 
 [ 0  1]] 
Confusion Matrix for class:  11.3.1.8. 
[[98  0] 
 [ 1  1]] 
Confusion Matrix for class:  11.3.2. 
[[94  5] 
 [ 0  1]] 
Confusion Matrix for class:  11.3.2.2. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  11.3.2.5. 
[[90  5] 
 [ 0  5]] 
Confusion Matrix for class:  11.3.2.9. 
[[96  3] 
 [ 0  1]] 
Confusion Matrix for class:  11.3.4.1. 
[[97  2] 
 [ 1  0]] 
Confusion Matrix for class:  11.3.5.2. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  11.3.5.3. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  11.3.8. 
[[96  1] 
 [ 0  3]] 
Confusion Matrix for class:  11.3.8.1. 
[[97  2] 
 [ 0  1]] 
Confusion Matrix for class:  
11.3.8.1.5. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  
11.3.8.1.7. 
[[97  0] 
 [ 3  0]] 



 

Confusion Matrix for class:  
11.3.8.2.6. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  
11.3.8.3.1. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  
11.3.8.4.2. 
[[97  0] 
 [ 1  2]] 
Confusion Matrix for class:  
11.3.8.4.9. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  11.4. 
[[86 10] 
 [ 0  4]] 
Confusion Matrix for class:  11.4.1. 
[[89  5] 
 [ 1  5]] 
Confusion Matrix for class:  11.4.1.1. 
[[80  8] 
 [ 0 12]] 
Confusion Matrix for class:  
11.4.1.1.1. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  
11.4.1.1.3. 
[[94  3] 
 [ 1  2]] 
Confusion Matrix for class:  11.4.1.2. 
[[92  5] 
 [ 0  3]] 
Confusion Matrix for class:  11.4.3. 
[[88 11] 
 [ 0  1]] 
Confusion Matrix for class:  
11.4.3.2.1. 
[[94  3] 
 [ 0  3]] 
Confusion Matrix for class:  11.4.3.3. 
[[81  6] 
 [ 0 13]] 
Confusion Matrix for class:  
11.4.3.4.1. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  
11.4.3.5.5. 
[[99  0] 
 [ 0  1]] 

Confusion Matrix for class:  
11.4.3.5.6. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  11.4.3.6. 
[[95  4] 
 [ 0  1]] 
Confusion Matrix for class:  
11.4.3.6.1. 
[[95  3] 
 [ 1  1]] 
Confusion Matrix for class:  11.4.3.8. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  
11.4.3.11. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  
11.4.3.14. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  11.4.4. 
[[98  1] 
 [ 0  1]] 
Confusion Matrix for class:  11.4.4.3. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  11.5. 
[[88  6] 
 [ 1  5]] 
Confusion Matrix for class:  11.5.1. 
[[96  1] 
 [ 2  1]] 
Confusion Matrix for class:  11.5.3. 
[[93  4] 
 [ 1  2]] 
Confusion Matrix for class:  11.5.3.5. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  11.5.3.6. 
[[90  2] 
 [ 0  8]] 
Confusion Matrix for class:  
11.5.3.13. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  11.6.3.2. 
[[98  1] 
 [ 0  1]] 
Confusion Matrix for class:  12.2.8. 
[[88 10] 
 [ 0  2]] 
Confusion Matrix for class:  
12.2.15.2. 



 

[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  12.3.1.1. 
[[96  2] 
 [ 0  2]] 
Confusion Matrix for class:  12.3.5. 
[[96  2] 
 [ 0  2]] 
Confusion Matrix for class:  12.3.5.1. 
[[97  2] 
 [ 0  1]] 
Confusion Matrix for class:  12.3.9. 
[[95  4] 
 [ 0  1]] 
Confusion Matrix for class:  12.4. 
[[94  3] 
 [ 0  3]] 
Confusion Matrix for class:  12.4.6. 
[[97  1] 
 [ 2  0]] 
Confusion Matrix for class:  12.4.9.2. 
[[98  1] 
 [ 0  1]] 
Confusion Matrix for class:  12.5.4. 
[[98  1] 
 [ 0  1]] 
Confusion Matrix for class:  12.8.2. 
[[98  0] 
 [ 0  2]] 
Confusion Matrix for class:  12.9.5. 
[[94  3] 
 [ 0  3]] 
Confusion Matrix for class:  12.10. 
[[99  0] 
 [ 1  0]] 
Confusion Matrix for class:  
13.1.2.1.5. 
[[98  1] 
 [ 0  1]] 
Confusion Matrix for class:  13.1.2.3. 
[[99  0] 
 [ 0  1]] 
Confusion Matrix for class:  13.2.4. 
[[98  0] 
 [ 0  2]] 
Confusion Matrix for class:  13.2.7.4. 
[[97  2] 
 [ 0  1]] 


