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Abstract - Quora is a question-and-answer site where questions are asked, answered, edited and organized by its community 
of users. Users can collaborate by editing questions and suggesting edits to answers that have been submitted by other users. 
This collaboration is displayed as a thread on a single question with a list of similar/related question so that users would not 
had to answer similar questions once again. 
Quora wanted to improve their similarity recognition system. So they released their dataset publically so that a particular 
solution can be found out for increasing the already existing solution. The main aim of this work was to apply various 
Natural Language Processing (NLP) concepts for feature engineering from the given dataset and apply and compare some 
machine learning models such as K- Nearest neighbor, Decision Tree, Random Forest, Extra Trees, AdaBoost and Xgboost 
to predict the similarity. We acquired a highest accuracy of 86.26% with Extra Trees. 
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I. INTRODUCTION 
 
Quora is a very popular website among internet users 
and a substantial amount of people from around the 
world visit Quora. It serves as a platform for 
individuals to interact with other individuals and ask 
and answer questions. Since the user base is quite 
high there are instances when there are multiple 
questions which are based on the same topic and are 
redundant in nature. These redundant question 
decreases the efficiency and creates data that is 
repeating in the data servers. Since these questions 
have similar answers and users have to write similar 
content for each of these question which is waste of 
time. User of the site have to view answers to the 
same redundant type of questions which results in 
wastage of time and reduces the efficiency. It would 
be beneficial if the redundant question can be 
reduced. This will help the users of the site in getting 
knowledge pertaining to a topic at one place rather 
than searching to same material over different 
questions which results in wastage of time and 
resources. 
 
Machine Learning can be used for tackling this 
problem [1][2]. We aim on devising some techniques 
that would help to judge the similarity between two 
questions in a more meaningful sense. Also we then 
aim to decide the similarity between a pair of 
question using various machine learning algorithm 
and compare the efficiency of different algorithm in 
tackling the problem. The dataset used is the globally 
released dataset by Quora. 
 
II. DATASET 
 
Quora globally released the dataset consisting of 
Training dataset of 4 lac question pair and a Testing 
dataset of 23 lac question pair. Data fields available 
in the dataset: 

a) id - the id of a training set question pair 

b) qid1, qid2 - unique ids of each question 
(only available in train.csv) 

c) question1, question2 - the full text of each 
question 

d) is_duplicate - the target variable, set to 1 if 
question1 and question2 have essentially the 
same meaning, and 0 otherwise. 

 
Example for Similar question pairs: 

 How does Quora quickly mark questions as 
needing improvement? 

 Why does Quora mark my questions as 
needing improvement/clarification before I 
have time to give it details? Literally within 
seconds… 

 What are the good websites to learn C 
programming for beginner? 

 How can we learn c programming? 
 
Example for dissimilar question pairs: 

 How can I find out whom I sent a friend 
request to on Instagram? 

 How do you send a friend request on 
Instagram? 

 Can we switch roles at Amazon? 
 How important is the role of TPM at 

Amazon? 
 
III. METHODOLOGY 
 
We can distribute the methodology into two major 
phases: 
 
1. Feature Extraction using NLP 
a. Basic Feature Set 
b. Fuzzy (Approximate) Feature Set 
c. Features based on Word2Vec [3] 
 
2. Similarity Prediction using Machine Learning 
Model 
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a. K- Nearest neighbor 
b. Decision Tree 
c. Random Forest 
d. Extra Trees 
e. AdaBoost 
f. Xgboost 
 
IV. FEATURE EXTRACTION 
 
1. Basic Feature Set 
a. Difference in Length 
b. Character Length without spaces 
c. Number of words 
d. Common Words 
 
2. Fuzzy Feature Set 
a. Simple fuzzy ratio 
b. Partial fuzzy ratio 
c. Weighted ratio 
d. Token Set ratio 
e. Token Sort ratio 
 
3. Features Based On Word2vec 
a. Word2vec takes as its input a large corpus of text 
and produces a vector space, typically of several 
hundred dimensions, with each unique word in the 
corpus being assigned a corresponding vector in the 
space. 
b. Word vectors are positioned in the vector space 
such that words that share common contexts in the 
corpus are located in close proximity to one another 
in the space. 
c. Now we used Google news vectors 300d to create 
vector of every word and then merging them using 
sent2vec function [4]. 
d. Then we calculated some distances based on the 
vector of sentences. 

 Euclidean 
 Cosine 
 City Block 
 Canberra 
 Murkowski 
 Bray Curtis 
 Jaccard 

 
4. Skewness and Kurtosis 

 Skewness: The term refers to lack of 
symmetry or departure from symmetry, e.g. 
when a distribution is not symmetrical it is 
called a skewed distribution. 

 Kurtosis: In statistics, kurtosis refers to the 
degree of flatness in the region about the 
mode of a frequency curve. The measure of 
kurtosis can be used to show the degree of 
concentration. 

 
5. Word mover distance 

 WMD is a method that allows us to assess 
the "distance" between two documents in a 

meaningful way, even when they have no 
words in common [5]. 

 The sentences have no words in common, 
but by matching the relevant words, WMD 
is able to measure the dissimilarity between 
the two sentences. 

 It calculates the distance that every word 
vector has to move to change from one 
sentence to another. 

 
V. MACHINE LEARNING MODELS 
 
1. Decision Tree 

 Decision tree is used in supervised learning 
in machine learning for classification. 
Decision tree is like a normal tree that is 
used in data structures whose nodes 
represent as features or attributes, branches 
are the various conditions on which 
classification is done, leaves represent the 
classes of the dataset. 

 So decision tree starts from start node which 
are non-terminal goes through the branches 
which are the various classification 
conditions and reaches the leaves which are 
the classes of the data. Each node contains a 
condition which decide which branch to 
follow next. 

 The nodes are created using the entropy or 
information gain values. The condition on 
the nodes decide the path if the condition is 
satisfied then that path is followed otherwise 
different path is taken by the algorithm. 

 Algorithm starts from the root node and 
follows a top down approach to traverse 
through the tree to reach the nodes. 

 We have used ID3 Algorithm to create the 
decision tree for classification. In ID3 
algorithm it searches for that attribute which 
classify the most number of data instances 
that is it chooses that attribute which is able 
to classify most efficiently and then it makes 
tree subsequently in order in which these 
attributes classify the data using entropy and 
information gain of each attribute. 

 The algorithm continues the process until 
finding subset instances belonging to the 
same class, and so the leaf node is created, 
and the algorithm stops when it has handled 
all the attributes. 

 
2. Random Decision Forest 

 Random Forest uses decision tree algorithm 
as a base and then includes improvement 
over the basic decision trees algorithm. 
Random forest is an ensemble learning 
method. In random forest the features used 
for training are divided into randomly 
created subsets and then on each subset a 



International Journal of Advances in Science Engineering and Technology, ISSN(p): 2321 –8991, ISSN(e): 2321 –9009 
Volume-6, Issue-4, Oct.-2018, http://iraj.in 

Semantic String Similarity for Quora Question Pairs 
 

79 

decision tree is trained using a basic 
algorithm like ID3 and this gives us a 
number of trees. 

 So, for each instance of data each decision 
tree created will be able to make a prediction 
based. Since it is an ensemble learning 
method the final prediction for each instance 
is a function of prediction made by each of 
the randomly created trees. 

 So, when a new instance comes it will pass 
through each of the decision tree created and 
final prediction will be made by passing the 
result obtained by passing through each of 
the decision into the final learning function. 
So, random trees solve the problem of over-
fitting that we encounter in Decision trees. 

 
3. Extra Trees 

 Extra Trees stands for extremely randomized 
trees. The Extra-Trees algorithm builds an 
ensemble of decision trees according to the 
classical top-down procedure. Its two main 
differences with other tree based ensemble 
methods are that it splits nodes by choosing 
cut-points fully at random and that it uses 
the whole learning sample to grow the trees. 
This algorithm is a randomized model in 
which the trees are formed on a random 
model without using any specific algorithm 
for choosing the attribute which will form 
nodes of the trees for classification. It 
randomly chooses different attributes for 
making them as nodes. 

 
4. K Nearest Neighbor 

 K Nearest Neighbor classifier is one of the 
basic classifiers in machine learning 
algorithms. It classifies the data based on the 
majority vote of the K nearest points of a 
data point. 

 Basically what it does is that it maps all the 
data instances in the n dimension space and 
calculates the distance between a given point 
and other points k and find out the K nearest 
neighbours and then it takes votes of the 
classes of these neighbours and if there are 
more number of points which are belonging 
to a particular class t then the class of the 
point is t. 

 It is a supervised learning mechanism so we 
need to decide the value of K which is used 
by the algorithm for classification. 

 
5. AdaBoost 

 AdaBoost is an algorithm based on Boosting 
mechanism. AdaBoost can be used with any 
type of weak learners. AdaBoost implements 
boosting in an effective manner for boosting 
the performance of decision trees when 

dealing with binary classification problems. 
Weak models are added sequentially, trained 
using the weighted training data. 

 The process continues until a pre-set number 
of weak learners have been created (a user 
parameter) or no further improvement can be 
made on the training dataset. Once 
completed, you are left with a pool of weak 
learners each with a stage value. The 
predication in this model is made by 
calculating the weighted average of weak 
classifiers. 

 
6. Xgboost 

 Xgboost is an ensemble technique for 
machine learning. Gradient boosting is an 
approach where new models are created that 
predict the residuals or errors of prior 
models and then added together to make the 
final prediction. It is called gradient boosting 
because it uses a gradient descent algorithm 
to minimize the loss when adding new 
models. Xgboost uses gradient boosting and 
it converts weak learners into strong 
learners. 

 
CONCLUSION 
 
K nearest Neighbors with k =3 and Decision trees 
give considerably good scores of 0.8021 and 0.8047 
respectively while ensemble methods outperform all 
other models with scores of Random Forests, 
Gradient Boosting Classifier and Extra trees being 
0.8097, 0.83 and 0.8626 respectively 
 
Thus we can say that Extra Trees performed best for 
this dataset and we can apply deep learning concepts 
to achieve greater scores. 

 

 
Figure 1: Simulated Results 
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