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CHAPTER 1. INTRODUCTION



1.1 Research Motivation and Aim



Correa et al

Ponzaneli et al



Galina et al

Calefato



1.2 Organization 



CHAPTER 2. DATASET AND ITS STRUCTURE



Table 1: Description of the Posts Table

List of Fields Data 
Type

Description



Table 2: Original Dataset

Table 3: Modified Dataset

84468 15529



Table 4: Average values of some features in the Dataset

Fields Label ‘1’ Label ‘0’



CHAPTER 3. FEATURE EXTRACTION

3.1 Parsing the Data



Figure 1: Parsed Text and Code from a Post

< text >
< code >

< text >  

< code >
< text >

 



3.2 Extracted Features

Correa et al Lezina et al 

Table 5: Features Calculated from the Dataset

Features Explanation



CHAPTER 4. MACHINE LEARNING ALGORTHMS AND
METHOD USED 

4.1 Support Vector Machines with Stochastic Gradient Descent

Figure 2: Typical Representation of an SVM model



4.2 Naive Bayes 



P(c|x) =
 ( | ) ( )( )

P(c|x)

P(x)

P(c)

P(x|c)

4.3 Logistic Regression





Figure 3: Form assumed by Logistic Regression 
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CHAPTER 5. EXPERIMENT AND RESULTS



Table 6: Classification Statistics

Statistics SVM Logistic Regression Naive Bayes
Area under ROC  0. 9249487  0. 9483218 0.9574136 
Accuracy 0.9021556 0.9249406 0.9345574 
 
Confusion Matrix  

Dense Matrix 
(2, 2, [24064.0, 0.0,  
4250.0, 210.0], 0) 

Dense Matrix 
(2, 2, [24064.0, 0.0,  
2791.0, 1669.0], 0) 

Dense Matrix 
(2, 2, [24064.0, 0.0,  
2108.0, 2352.0], 0) 

Precision 1 1 1 
Recall 0.849 0.896 0.919 
F-measure 0.918 0.945 0.958 



Figure 4: Percentage Training Data vs Accuracy



CHAPTER 6. CONCLUSION AND FUTURE WORK
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APPENDIX

DATAFRAME



SCALED DATAFRAME



CODE

sqlContext = SQLContext(sc) 
from pyspark.sql.types import *
from pyspark.sql.functions import * 
import re
textFile = sc.textFile("/home/datascience/Downloads/Posts.small.xml") 

#

postsXml = textFile.map( lambda line: line.strip() ).
filter( lambda line: line != "<posts>" and line != "</posts>").
filter( lambda line: not line.startswith("<?xml version="))

#
from datetime import datetime
def days(d1, d2):
d1 = datetime.datetime.strptime(d1, "%Y-%m-%d")
d2 = datetime.datetime.strptime(d2, "%Y-%m-%d")
return ((d1 - d2).days) 

import datetime, dateutil.parser
def parsedate(x):
d = dateutil.parser.parse(x)
return d.strftime('%Y-%m-%d')

#
postsRDD = postsXml.map( lambda s: pyspark.sql.Row( 
Id = re.search('Id=".+?"', s).group(0)[4:-1],
Label = 1.0 if re.search('ClosedDate=".+?"', s) != None else 0.0,
Score = re.search('Score=".+?"', s).group(0)[7:-1],
Text = ((re.search('Body=".+?"', s).group(0)[6:-1] if
re.search('Body=".+?"', s) != None else "")+ " " +
(re.search('Title=".+?"', s).group(0)[7:-1] if re.search('Title=".+?"',
s) != None else "")),
Tags = re.search('Tags=".+?"', s).group(0)[6:-1] if
re.search(Tags=".+?"', s) != None else 0 ,
ViewCount = re.search('ViewCount=".+?"', s).group(0)[11:-1] if
re.search(ViewCount=".+?"', s) != None else 0,
AnswerCount = re.search('AnswerCount=".+?"', s).group(0)[13:-1] if
re.search(AnswerCount=".+?"', s) != None else 0,
CommentCount = re.search('CommentCount=".+?"', s).group(0)[14:-1] if
re.search(CommentCount=".+?"', s) != None else 0,
FavoriteCount = re.search('FavoriteCount=".+?"', s).group(0)[15:-1] if
re.search(FavoriteCount=".+?"', s) != None else 0,
ClosedCreationDateDiff = (days(parsedate(re.search('ClosedDate=".+?"',



s).group(0)[13:-1]),
parsedate(re.search('CreationDate=".+?"', s).group(0)[16:-1])) if
re.search('ClosedDate=".+?"', s) != None else 0)))

#
import lxml.etree
a1 = postsRDD.map(lambda (a,j,b,c,d,e,f,g,h,i):
(d,u''.join(h).encode('utf-8').decode('utf-8'),g,f,i,a,b,c,e,j))
a2 = a1.map(lambda (a,b,c,d,e,f,g,h,i,j): (a, b.replace("&lt;",
"<"),c.replace("&lt;", "<"),d,e,f,g,h,i,j))
a3 = a2.map(lambda (a,b,c,d,e,f,g,h,i,j): (a, b.replace("&gt;",
">"),c.replace("&gt;", ">"),d,e,f,g,h,i,j))

def parsefunc (x):
html = lxml.etree.HTML(x)
code_block = html.xpath('//code/text()')#prints the code
#text_block = html.xpath('// /text()')
text_block = html.xpath('//*[not(self::code)]/text()')#prints the rest
a4 = u''.join(x for x in code_block).encode('utf-8').decode('utf-8')
#converted lxml.eTree_elements into list of strings to obtain a 
DataFrame
a5 = len(code_block)
a6 = u''.join(x for x in text_block).encode('utf-8').decode('utf-8')
a7 = len(text_block)
a8 = u''.join(text_block).encode('utf-8').decode('utf-8').split(' ')
a9 = len(a8)
a10 = u''.join(text_block).split()

numOfI = 0
numOfQue = 0
numOfExclam = 0

for x in a10:
if x == 'I':
numOfI +=1
elif x == '?':
numOfQue +=1

return (a4,a5,a6,a7,a9, numOfI,numOfQue)
def tags(x):
tags = ''.join(map(str, x))
return tags.count('<')

a11 = a3.collect()

a12 = map(lambda (a,b,c,d,e,f,g,h,i,j): (a, tags(c), parsefunc(b),
d,e,f,g,h,i,j), a11)

#
import pandas as pd
columns = ['tags', 'sents@code', 'sents@text', 'words@text', 'numOfI',
'numOfQ','Score', 'ViewCount', 'AnsCount', 'CommentCount',
'FavoriteCount','ClosedCreationDateDiff', 'label']

index = map(lambda x: x[0], a12)
data = map(lambda x: (x[1], x[2][1], x[2][3], x[2][4], x[2][5],
x[2][6], x[3], x[4], x[5], x[6], x[7], x[9], x[8]), a12)



df = pd.DataFrame(data = data, columns = columns, index = index)
df.index.name = 'Id'
df

#
from sklearn.preprocessing import MinMaxScaler
scaler = MinMaxScaler()
df_scaled = pd.DataFrame(scaler.fit_transform(df), columns=df.columns,
index = df.index)
df_scaled

#
featuresDF = sqlContext.createDataFrame(df_scaled)
featuresDF.registerTempTable("featuresTable")
featuresRDD = featuresDF.rdd

#
from pyspark.mllib.classification import SVMWithSGD, SVMModel
from pyspark.mllib.regression import LabeledPoint
def parsePoint(line):
values = [float(x) for x in line]
return LabeledPoint(values[-1], values[0:-1])
data = featuresRDD.map(parsePoint) 
# Split data aproximately into training (70%) and test (30%)
training, test = data.randomSplit([0.7, 0.3], seed=0)
# Train a naive Bayes model.
model = SVMWithSGD.train(training, 1.0)
labelsAndPreds = test.map(lambda p: (p.label,
model.predict(p.features)))
metrics = BinaryClassificationMetrics(predictionAndLabels)
print("Area under ROC = %s" % metrics.areaUnderROC)
accuracy =1.0 * labelsAndPreds.filter(lambda (v, p): v == p).count() /
test.count()
accuracy

#

from pyspark.mllib.evaluation import MulticlassMetrics
metrics = MulticlassMetrics(predictionAndLabels)
confusionMatrix = metrics.confusionMatrix
confusionMatrix()

#
from pyspark.mllib.classification import NaiveBayes, NaiveBayesModel
from pyspark.mllib.linalg import Vectors
from pyspark.mllib.regression import LabeledPoint
def parseLine(line):
values = [float(x) for x in line]
label = values[-1]
features = values[0:-1]
return LabeledPoint(label, features)

data = featuresRDD1.map(parseLine)
# Split data aproximately into training (70%) and test (30%)
training, test = data.randomSplit([0.7, 0.3], seed=0)



# Train a naive Bayes model.
model = NaiveBayes.train(training, 1.0)
# Make prediction and test accuracy.
predictionAndLabel = test.map(lambda p: (model.predict(p.features),
p.label))
metrics = BinaryClassificationMetrics(predictionAndLabels)
print("Area under ROC = %s" % metrics.areaUnderROC)
accuracy = 1.0 * predictionAndLabel.filter(lambda (x, v): x ==
v).count() / test.count()
accuracy

#

from pyspark.mllib.evaluation import MulticlassMetrics
metrics = MulticlassMetrics(predictionAndLabels)
confusionMatrix = metrics.confusionMatrix
confusionMatrix()

#

from pyspark.mllib.classification import LogisticRegressionWithLBFGS,
LogisticRegressionModel
from pyspark.mllib.regression import LabeledPoint
def parsePoint(line):
values = [float(x) for x in line]
return LabeledPoint(values[-1], values[0:-1])

data = featuresRDD.map(parsePoint)
# Split data aproximately into training (70%) and test (30%)
training, test = data.randomSplit([0.7, 0.3], seed=0)
# Train a naive Bayes model.
model = LogisticRegressionWithLBFGS.train(training, 1.0)
labelsAndPreds = test.map(lambda p: (p.label,
model.predict(p.features)))
metrics = BinaryClassificationMetrics(predictionAndLabels)
print("Area under ROC = %s" % metrics.areaUnderROC)
accuracy =1.0 * labelsAndPreds.filter(lambda (v, p): v == p).count() /
test.count()
accuracy

#

from pyspark.mllib.evaluation import MulticlassMetrics
metrics = MulticlassMetrics(predictionAndLabels)
confusionMatrix = metrics.confusionMatrix
confusionMatrix()



#

%matplotlib inline
import matplotlib
import numpy as np
import matplotlib.pyplot as plt
  
x= [5,10,15,20,25,30,35,40,45,50,55,60,65,70,75,80]
y= [0.90339, 0.90330, 0.90322, 0.90316, 0.90305,0.90297, 0.90281, 
0.90292, 0.90301, 0.90287, 0.90274, 0.90265, 0.90239, 0.90215, 0.90259, 
0.90330]

x1= [5,10,15,20,25,30,35,40,45,50,55,60,65,70,75,80]
y1= [0.92566, 0.92548, 0.92515, 0.92520, 0.92501,0.92512, 0.92485, 
0.92516, 0.92503, 0.92489, 0.92518, 0.92532, 0.92504, 0.92494, 0.92499, 
0.92479]

x2= [5,10,15,20,25,30,35,40,45,50,55,60,65,70,75,80]
y2= [0.93546, 0.93518, 0.93495, 0.93470, 0.93480,0.93496, 0.93505, 
0.93528, 0.93495, 0.93495, 0.93520, 0.93532, 0.93504, 0.93455, 0.93428, 
0.93491]

fig = plt.figure(figsize=(10,8))
plt.axis([0, 90, 0.90000, 0.94000])
axes = fig.add_subplot(111)
axes.plot(x, y)
axes.plot(x1, y1)
axes.plot(x2, y2)
axes.plot(x,y,color="red", linestyle='dashed',  linewidth=3, 
marker='o',markerfacecolor='blue', markersize=5)
axes.plot(x1,y1,color="green", linestyle='dashed',  linewidth=3, 
marker='o',markerfacecolor='blue', markersize=5)
axes.plot(x2,y2,color="yellow", linestyle='dashed',  linewidth=3, 
marker='o',markerfacecolor='blue', markersize=5)
axes.set_title('Accuracy Variation')
axes.grid()
axes.set_xlabel('percentage of training set')
axes.set_ylabel('Accuracy')
plt.show()
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