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ABSTRACT

Machine reading comprehension(MRC) is an Al challenge that requires
machine to determine the correct answer to question based on given
passage.

Stanford Question Answering Dataset(SQUAD) is a reading
comprehension dataset.The dataset contains 24 layers,16 attention heads
& 340 millions parameters.BERT is designed to pre-train deep bidirectional
representations from unlabelled text by jointly conditioning on both left &
right context in all layers.BERT is basically a trained Transformer Encoder
stack,with twelve in the Base version and twenty-four in the Large
version,compared to 6 encoder layers in the original Transformer.BERT
encoders have larger feedforward networks(768 and 1024 nodes in Base
and Large respectivey) and more attention heads(12 and 16
respectively).BERT was trained on Wikipedia and Books Corpus, a dataset
containing +10,000 books of different genres.The pre-trained model can
then be fine-tuned on small-data NLP tasks like question answering and
semantic analysis resulting in substantial accuracy improvements
compared to training on these datasets from scratch.The rapid growth of
the development of Internet-based information systems increases the
demand for natural language interface that are easy to set up and maintain

the relevant answers to the questions.
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CHAPTER 1
INTRODUCTION

Python is a widely used general-purpose, high level programming language. It was
initially designed by Guido van Rossum in 1991 and developed by Python Software
Foundation. It was mainly developed for emphasis on code readability, and its syntax
allows programmers to express concepts in fewer lines of code. Python is a
programming language that lets you work quickly and integrate systems more
efficiently.

FEATURES OF PYTHON

Python is a dynamic, high level, free open source and interpreted programming
language. It supports object-oriented programming as well as procedural oriented
programming. In Python, we don’t need to declare the type of variable because itis a

dynamic typed language.

1.Easy to code: Python is high level programming language. Python is very easy to
learn language as compared to other language like c, c#, java script, java etc. Itis very
easy to code in python language and anybody can learn python basic in few hours or

days. It is also developer-friendly language.

2.Free and Open Source: Python language is freely available at official website and
you can download it from the given download link below click on the Download
python keyword. Download Python Since, it is open-source, this means that source
code is also available to the public. So you can download it as, use it as well as share
it.

3.0bject-OrientedLanguage: One of the key features of python is Object-Oriented
programming. Python supports object oriented language and concepts of classes,

objects encapsulation etc.

4.GUI Programming Support: Graphical Users interfaces can be made using a
module such as PyQt5, PyQt4, wx Pythonor Tk in python.PyQt5 is the most popular

option for creating graphical apps with Python.



5. High-Level Language: Python is a high-level language. When we write programs
in python, we do not need to remember the system architecture, nor do we need to

manage the memory.

6. Extensible feature: Python is a Extensible language. we can write our some
python code into ¢ or c++ language and also we can compile that code in c/c++

language.

7.Python is Portable language: Python language is also a portable language, for
example, if we have python code for windows and if we want to run this code on other
platform such as Linux, Unix and Mac then we do not need to change it, we can run
this code on any platform.

8.Python is Integrated language: Python is also an Integrated language because we

can easily integrated python with other language like c,c++ etc.

9.Interpreted Language: Python is an Interpreted Language. because python code
is executed line by line at a time. like other language c, c++, java etc there is no need
to compile python code this makes it easier to debug our code. The source code of

python is converted into an immediate form called bytecode.

10. Large Standard Library: Python has a large standard library which provides rich
set of module and functions so you do not have to write your own code for every single
thing. There are many libraries present in python for such as regular expressions, unit-

testing, web browsers etc.

11. Dynamically Typed Language: Python is dynamically-typed language. That
means the type (for example- int, double, long etc) for a variable is decided at run time

not in advance. Because of this feature we don’t need to specify the type of variable

1.2 MACHINE LEARNING

Introduction to Machine Learning: Machine learning is an application of Atrtificial
Intelligence (Al) that provides systems the ability to automatically learn and improve
from experience without being explicitly programmed. Machine learning focuses on
the development of computer programs that can access data and use it learn for

themselves.



The process of learning beings with observations or data, such as examples, direct
experience, or instruction, in order to look for patterns in data and make better
decisions in the future based on the examples that we provide. The primary aim is to
allow the computers learn automatically without human intervention or assistance and

adjust actions accordingly.

But, using the classic algorithms of machine learning, text is considered as a sequence
of keywords; instead, an approach based on semantic analysis mimics the human

ability to understand the meaning of a text.

1.3 DEEP LEARNING

Introduction to Deep Learning: There are different ways to define deep learning but
in general, without becoming too technical, deep learning is a class of machine

learning algorithms that can be applied to the world of structure or unstructured data.

If we focus on unstructured information, we usually consider text mining as the typical
task performed by deep learning solution. There are several algorithms in the Machine
Learning world for performing text mining or, in other words, extracting knowledge from
text, but they all share a similar core of statistics (distribution and frequency of
keywords) and cooccurrences. The three most common applications of text mining
solutions are automatic categorization, entity and concept extraction and natural

language question answering.

Artificial Intelligence

Machine Learning

Deep Learning

Fig 1.3.1 Architecture of Deep Learning



1.4 Natural Language Processing (NLP)

Introduction to NLP: NLP is the relationship between computers and human
language. More specifically, natural language processing is the computer
understanding, analysis, manipulation, and/or generation of natural language

(according to dictionary.com).

Natural language refers to speech analysis in both audible speech, as well as text of
a language. NLP systems capture meaning from an input of words (sentences,
paragraphs, page, etc.) in the form a structured output (which varies greatly depending
on the application). Natural language processing is a fundamental element of artificial
intelligence.

Natural language processing, however, is more than just speech analysis. There are

a variety of approaches for processing human language. This include:

Symbolic Approach: The symbolic approach to natural language processing is based
on human-developed rules and lexicons. In other words, the basis behind this
approach is in generally accepted rules of speech within a given language which are

materialized and recorded by linguistic experts for computer systems to follow.

Statistical Approach: The statistical approach o natural language processing is
based on observable and recurring examples of linguistic phenomena. Models based
on statistics recognize recurring examples of linguistic phenomena. Models based on
statistics recognize recurring themes through mathematical analysis of large text
corpora. By identifying trends in large samples of text the computer system can
develop its own linguistic rules that it will use to analyze future input and/or the

generation of language output.

Connectionist Approach: The connectionist approach to natural language
processing is a combination of the symbolic and statistical approaches. This approach
starts with generally accepted rules of language and tailors them to specific application

from input derived from statistical inference.



INTRODUCTION TO BERT TRANSFORMER

We introduce a new language representation model called BERT, which stands for
Bidirectional Encoder Representations from Transformers. Unlike recent language
representation models, BERT is designed to pre-train deep bidirectional
representations from unlabeled text by jointly conditioning on both left and right
context in all layers. As a result, the pre-trained BERT model can be fine-tuned with
just one additional output layer to create state-of-the-art models for a wide range of
tasks, such as question answering and language inference, without substantial task
architecture.

BERT is conceptually simple and empirically powerful. It obtains new state-of-the-art
results on eleven natural language processing tasks, including pushing the GLUE
score to 80.5% (7.7% point absolute improvement), Multi NLI accuracy to 86.7% (4.6%
absolute improvement), SQUAD v1.1 question answering Test F1 to 93.2 (1.5 point
absolute improvement) and SQUAD v2.0 Test F1 to 83.1 (5.1 point absolute

improvement).

The ultimate goal of natural language processing is for computers to achieve human-
like comprehension of texts/language. When this is achieved, computer systems will
be able to understand, draw inferences from, summarize, translate and generate

accurate and natural human text and language.

1.5 OUTLINE OF PROJECT

The rapid growth of the development of Internet-based information systems increases

the demand for natural language interface that are easy to set up and maintain.

The main goal of this project is to find the text for any question and answer by context
provided. This is a closed dataset meaning that the answer to a question is always a
part of the context and also a continuous span of context by training machine using
predefined dataset of question and answers using Tensor flow, torch, huge face
transformers, regular expression, identifiers, tokenizers, Word2vec, bag of words,

glove embeddings, Bert transformer model and deep learning algorithms.



1.5 LITERATURE REVIEW

As the project determines is to find the text for any new question and context provided.
This is a closed dataset meaning that the answer to a question is always a part of the
context and also a continuous span of context by using SQUAT dataset. We use deep
learning techniques and Tensor flow, torch, huge face transformers, regular
expression, identifiers, tokenizers, Word2vec, bag of words, glove embeddings, Bert
transformer model to train for future analysis of question answering for a

passage/text/paragraph/articles.
STUDY OF THE SYSTEM

1.Numpy
2.Pandas
3.Matplotlib

4 Scikit —learn

1.Numpy: is a general-purpose array-processing package. It provides a high-
performance multidimensional array object, and tools for working with these arrays. It
is the fundamental package for scientific computing with Python. It contains various
features including these important ones:

e A powerful N-dimensional array object

e Sophisticated (broadcasting) functions

e Tools for integrating C/C++ and Fortran code

e Useful linear algebra, Fourier transform, and random number capabilities
Besides its obvious scientific uses, Numpy can also be used as an efficient multi-
dimensional container of generic data. Arbitrary data-types can be defined using
Numpy which allows Numpy to seamlessly and speedily integrate with a wide variety

of databases.

2.Pandas: Pandas is an open-source Python Library providing high-performance data
manipulation and analysis tool using its powerful data structures. Python was majorly
used for data munging and preparation. It had very little contribution towards data

analysis. Pandas solved this problem. Using Pandas, we can accomplish five typical



steps in the processing and analysis of data, regardless of the origin of data load,
prepare, manipulate, model, and analyze. Python with Pandas is used in a wide range
of fields including academic and commercial domains including finance, economics,

Statistics, analytics, etc.

3.Matplotlib: Matplotlib is a Python 2D plotting library which produces publication
quality figures in a variety of hardcopy formats and interactive environments across
platforms. Matplotlib can be used in Python scripts, the Python and IPython shells, the
Jupyter notebook, web application servers, and four graphical user interface toolkits.
Matplotlib tries to make easy things easy and hard things possible. You can generate
plots, histograms, power spectra, bar charts, error charts, scatter plots, etc., with just
a few lines of code. For examples, see the sample plots and thumbnail gallery. For
simple plotting the pyplot module provides a MATLAB-like interface, particularly when
combined with IPython. For the power user, you have full control of line styles, font
properties, axes properties, etc, via an object -oriented interface or via a set of

functions familiar to MATLAB users.

4.Scikit —learn: Scikit-learn provides a range of supervised and unsupervised learning
algorithms via a consistent interface in Python. It is licensed under a permissive
simplified BSD license and is distributed under many Linux distributions, encouraging
academic and commercial use. The library is built upon the SciPy (Scientific Python)
that must be installed before you can use scikit-learn. This stack that includes:
NumPy: Base n-dimensional array package

SciPy: Fundamental library for scientific computing

Matplotlib: Comprehensive 2D/3D plotting

IPython: Enhanced interactive console

Sympy: Symbolic mathematics

Pandas: Data structures and analysis

Extensions or modules for SciPy care conventionally hamed SciKits. As such, the

module provides learning algorithms and is named scikit-learn.


https://matplotlib.org/tutorials/introductory/sample_plots.html
https://matplotlib.org/gallery/index.html
http://scikits.appspot.com/scikits

CHAPTER 2
AIM AND SCOPE
2.1 AIM

The main aim of the project is to find to find the text for any question and answer by

context provided.

SQUAD Dataset

Stanford Question Answering Dataset (SQUAD) is a new reading comprehension
dataset, consisting of questions posed by crowdworkers on a set of Wikipedia articles,
where the answer to every question is a segment of text, or span, from the
corresponding reading passage. With 100,000+ question-answer pairs on 500+

articles, SQUAD is significantly larger than previous reading comprehension datasets.

There has been a rapid progress on the SQUAD dataset with some of the latest models

achieving human level accuracy in the task of question answering!

Examples of context, question and answer on SQUAD

Context — Apollo ran from 1961 to 1972, and was supported by the two-man Gemini
program which ran concurrently with it from 1962 to 1966. Gemini missions developed
some of the space travel techniques that were necessary for the success of the Apollo
missions. Apollo used Saturn family rockets as launch vehicles. Apollo/Saturn vehicles
were also used for an Apollo Applications Program, which consisted of Skylab, a space
station that supported three manned missions in 1973-74, and the Apollo—Soyuz Test

Project, a joint Earth orbit mission with the Soviet Union in 1975.

Question — What space station supported three manned missions in 1973-19747

Answer — Skylab



Key Features of SQUAD:

i) Itis a closed dataset meaning that the answer to a question is always a part of

the context and also a continuous span of context

Il) So the problem of finding an answer can be simplified as finding the start index

and the end index of the context that corresponds to the answers

iii) 75% of answers are less than equal to 4 words long

2.2 INPUT AND OUTPUTS
The following some are the project inputs and outputs
INPUTS:

Importing the all required packages like tensorflow, huggingface Pytorch,
transformers, tokenizers, identifiers, word2vec, glove embeddings, bert transformer,
numpy, pandas, matplotlib, scikit-learn, pprint, and required deep learning algorithms

packages

This dataset contains 24 layers, 16 attention heads and 340 millions parameters.

OUTPUTS:

Preprocsesing the importing data frame for imputing nulls with the related

information. All are displaying cleaned outputs.

After applying deep learning algorithms tensorflow, transformers, torch it will give

good results and visualization plots.



SCOPE:

The rapid growth of the development of Internet-based information systems increases
the demand for natural language interface that are easy to set up and maintain the

relevant answers to the questions.

One of the biggest challenging Natural Language Processing (NLP) is the shortage of
training data. Because NLP is a diversified field with many distinct tasks, most task-
specific datasets contain only a few thousand or a few hundred thousand human-
labelled training examples. However, modern deep learning-based NLP models see
benefits from much larger amounts of data, improving when trained on millions,
or billions, of annotated training examples. To help close this gap in data, researchers
have developed a variety of techniques for training general purpose language
representation models using the enormous amount of unannotated text on the web
(known as pre-training). The pre-trained model can then be fine-tuned on small-data
NLP tasks like question answering and semantic analysis resulting in substantial

accuracy improvements compared to training on these datasets from scratch.



CHAPTER 3
EXPERIMENTAL OR MATERIALS AND METHODS ALGORITHMS
USED

3.1 ALGORITHMS USED:

a) TensorFlow 2.0: TensorFlow 2.0 is an end-to-end, open-source machine learning

platform. You can think of it as an infrastructure layer for differentiable programming.

It combines four key abilities:

a) Efficiently executing low-level tensor operations on CPU, GPU, or TPU.

b) Computing the gradient of arbitrary differentiable expressions.

c) Scaling computation to many devices (e.g. the Summit supercomputer at Oak
Ridge National Lab, which spans 27,000 GPUSs).

d) Exporting programs ("graphs") to external runtimes such as servers, browsers,

mobile and embedded devices.

b) Torch: Torchis an open source machine learning library, a scientific
computing framework, and a script language based on the Lua programming
language. It provides a wide range of algorithms for deep learning, and uses the

scripting language and an underlying C implementation.

c)Regular Expression: A regular expression is a special sequence of characters
that helps you match or find other strings or sets of strings, using a specialized syntax

held in a pattern. Regular expressions are widely used in UNIX world.

The Python module re provides full support for Perl-like regular expressions in
Python. The re module raises the exception re-error if an error occurs while compiling

or using a regular expression.

d) Cosine Similarity: Cosine similarity is a metric used to determine how similar

the documents are irrespective of their size.

Mathematically, it measures the cosine of the angle between two vectors
projected in a multi-dimensional space. In this context, the two vectors | am

talking about are arrays containing the word counts of two documents.


https://www.tensorflow.org/
https://en.wikipedia.org/wiki/Differentiable_programming

Example

Let’'s suppose you have 3 documents based on a couple of star cricket players

Sachin Tendulkar and Dhoni. Two of the documents (A) and (B) are from the

wikipedia pages on the respective players and the third document (C) is a

smaller snippet from Dhoni’s wikipedia page.

The Three Documents and Similarity Metrics

»

.
A’

I
|
I
|
e
| =

Considering only the 3 words from the above documents: 'sachin’, ‘dhonl’, ‘cricket

Doc Sachin: Wiki page on Sachin Tendulkar Doc Dhoni: Wiki page on Dhoni

Dhon 10 Dhoni 400
Cricket 50 Cricket - 100
Sachin - 200 Sachin - 20

Doc Dhoni_Small: Subsection of wiki on Dhoni
Dhoni - 10
Cncket - 5

Sachin - 1

Document - Term Matrix (Word Counts)

Sienlarity of
Weed Counts “Dhoal™ “Cricket” “Sachin® Distance
Matrics
Doc Saciv
10 50 200 &
400 100 20 &
Dox Doc Saetin
Dhoni Sevall 10 5 1 &

Fig 3.1.1 Cosine similarity diagram

Similarity Metrics

Total Comman Evelidean Cosine

Words distance by
10+ "::,30' 0 4324 0.15
04 3 _, T 2040 023
27 "1 a0185 077

e) Word Embedding: Word Embeddings is a language modelling technique used

for mapping words to vectors of real numbers. It represents words or phrases in

vector space with several dimensions. Word embeddings can be generated using

various methods like neural networks, co-occurrence

etc.

matrix, probabilistic models,



Word2Vec consists of models for generating word embedding. These models are
shallow two layer neural networks having one input layer, one hidden layer and one

output layer. Word2Vec utilizes two architectures.

1)CBOW (Continuous Bag of Words): CBOW model predicts the current word given
context words within specific window. The input layer contains the context words and
the output layer contains the current word. The hidden layer contains the number of

dimensions in which we want to represent current word present at the output layer.

Input Projection Output
w(t-2)
W(t-1)
\ SUM W(t)
W(t+1) 7
W(t+2)

Fig 3.1.1.2 Word2vec diagram

2) SKIP GRAM Model: Skip gram predicts the surrounding context words within
specific window given current word. The input layer contains the current word and the
output layer contains the context words. The hidden layer contains the number of

dimensions in which we want to represent current word present at the input layer.



Input Projection Output

W(t-2)

w(t-1)

hJ

\

w(t)

wW(t+1)

W(t+2)

Fig 3.1.1.3 Skip gram diagram

3) GLOVE Embedding: Global vector for word representation is an unsupervised
machine learning for obtainating vector representation words.Simply put, GloVe
allows us to take a corpus of text, and intuitively transform each word in that corpus
into a position in a high-dimensional space. This means that similar words will be

placed together.



f) BERT Model:

Machine Comprehension Model- Key Components

1) Embedding Layer

The training dataset for the model consists of context and corresponding questions.
Both of these can be broken into individual words and then these words converted into
Word Embeddings using pretrained vector like GLOVE vectors.. Word Embeddings are
much better at capturing the context around the words than using a one hot vector for
every word. For this problem | used 100 dimension GloVe word embeddings and didn’t

tune them during the training process since we didn’t have sufficient data.

i) Encoder Layer

ho hn

encoder

=)
3
=
1)

T

N

The next layer we add in the model is a RNN based Encoder layer. We would like each
word in the context to be aware of words before it and after it. A bi-directional
GRU/LSTM can help do that. The output of the RNN is a series of hidden vectors in the
forward and backward direction and we concatenate them. Similarly we can use the

same RNN Encoder to create question hidden vectors.

lii) Attention Layer

Up til now we have a hidden vector for context and a hidden vector for question. To
figure out the answer we need to look at the two together. This is where attention comes
in. It is the key component in the Question Answering system since it helps us decide,
given the question which words in the context should | “attend” to. Lets start with the

simplest possible attention model:
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The dot product attention would be that for each context vector ¢ i we multiply each
guestion vector g j to get vector e i (attention scores in the figure above). Then we take
a softmax over e i to get a i(attention distribution in the figure above). Softmax ensures

that the sum of all e i is 1. Finally we calculate a i as the product of the attention



distribution a i and the corresponding question vector(attention output in the figure

above). Dot product attention is also described in the equations below

i =Zn;q}- e R*

i=1

More Complex Attention- BiDAF Attention

We can run the SQUAD model with the basic attention layer described above but the
performance would not be good. More complex attention leads to much better

performance.

The main idea s that attention should flow both ways — from the context to the question

and from the question to the context.

We first compute the similarity matrix S € R NxM, which contains a similarity score Sij
for each pair (ci, gj ) of context and question hidden states. Sij = wT sim[ci ; qj ; ci ° qj

] € R Here, ci ° gj is an elementwise product and wsim € R 6h is a weight vector.

8= w:i'm[c,-:qj: cieg;l e R

we perform Context-to-Question (C2Q) Attention. (This is similar to the dot product
attention described above). We take the row-wise softmax of S to obtain attention
distributions a i , which we use to take weighted sums of the question hidden states q

], yielding C2Q attention outputs ai .



we perform Question-to-Context(Q2C) Attention. For each context locationi € {1, . . .,
N}, we take the max of the corresponding row of the similarity matrix, mi = max j Sij €
R. Then we take the softmax over the resulting vector m € R N — this gives us an
attention distribution B € R N over context locations. We then use [ to take a weighted

sum of the context hidden states c i — this is the Q2C attention output c prime.

m; =maxS; eR Vie{l,... N}
i
4 = softmax(m) € RV
N
o = Z .3I'Ci L= th

i=1

Finally for each context position ¢ i we combine the output from C2Q attention and Q2C

attention as described

b, = [ecageoase o] e R™ vie{1,... N}

where o represents elementwise multiplication.

iv) Output Layer

The final layer of the model is a softmax output layer that helps us decide the start and the end
index for the answer span. We combine the context hidden states and the attention vector from
the previous layer to create blended reps. These blended reps become the input to a fully
connected layer which uses softmax to create a p_start vector with probability for start index
and a p_end vector with probability for end index. Since we know that most answers startand
end index are max 15 words apart, we can look for start and end index that maximize

p_start*p_end
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Fig 3.1.1.4 Transformer Encoder and Decoder diagram

g) Input Representation: BERT can handle single sentences or pairs of sentences
with a one token sequence. The input representation for a given token is constructed
by summing over three different embeddings, corresponding to the token, segment,

and position



Input s || my || dog is ‘ cute | [SEP] he ‘ likes H play ‘ ##ing ‘ [SEP]

Token

Embeddings E[CLS] Emy Edug is Ecul:e E[SEP] Ehe Elikes Eplaﬂ,r ##ing E[EEP]
+ + + + + + + + + + +

Segment

Embeddings EA EA EA EA EA EA EB EB EB EB EB
+ + + + + + + + + + +

Position

Embeddings EU E1 Ez E3 E E5 E6 E? EB Eg E10

h) BERT Transformer: BERT is basically a trained Transformer Encoder stack, with

twelve in the Base version, and twenty-four in the Large version, compared to 6

Fig 3.1.1.5 Input Embedding diagram

encoder layers in the original Transformer.

BERT encoders have larger feedforward networks (768 and 1024 nodes in Base and
Large respectively) and more attention heads (12 and 16 respectively). BERT was
trained on Wikipedia and Book Corpus, a dataset containing +10,000 books of different

genres.

Transformer

(Attention w/o LSTM)

LSTM + Attention

Encoder-Decoder

If “Attention Is All You Need”...

...can we start here,

instead of here?
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This length 768 vector is the
weights for the storr foken
classifier.

The same weights are
applied [o every position.

BERT large has 340 N params total !

Fig 3.1.1.7 BERT Transformer diagram
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CHAPTER 4

REQUIREMENT SPECIFICATION

4.1 INTRODUCTION

To be used efficiently, all computer software needs certain hardware components or
other software resources to be present on a computer. These prerequisites are known
as computer system requirements and are often used as a guideline as opposed to an
absolute rule. Most software defines two sets of system requirements: Minimum and
Recommended. With increasing demand for higher processing power and resources
in newer versions of software, system requirements tend to increase over time.
Industry analysts suggest that this trend plays a bigger part in driving upgrades to

existing computer systems than technological advancements.

4.2 SOFTWARE REQUIREMENTS

The software requirements are: Software Requirements deal with definition of
software resource requirements and prerequisites that need to be installed on a
computer to provide optimal functioning of an application. These requirements or pre-
requisites are generally not included in the software installation package and need to
be installed separately before the software is installed.

Software requirements for present project:

Operating system: - Windows 7/ XP/8/10

Language:- Python, Machine Learning, Deep Learning, Natural language processing

4.3 HARWARE REQUIREMENTS

The most common set of requirements defined by any operating system or software
application is the physical computer resources, also known as hardware. A hardware
requirements list is often accompanied by a hardware compatibility list (HCL),
especially in the case of operating systems. An HCL list tested, compatibility and
sometimes incompatible hardware devices for a particular operating system or
application. The following subsections discuss the various aspects of hardware
requirements.

Hardware requirements for this project:

Processor: - Intel dual Core i5/i7 Ram: - 1 GB HARD

Disk: - 80 G



CHAPTER 5
RESULTS AND DISCUSSION

5.1 RESULTS
5.1.1. SCREENSHOTS

PARAGRAPH:

INPUT:

OUTPUT:
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CHAPTER 6
CONCLUSION
6.1 CONCLUSION:

The rapid growth of the development of Internet-based
information systems increases the demand for natural language
interface that are easy to set up and maintain.lt makes people life
very comfortable by saving their time and also help them spell
correction further. It helps learners to learn effectively by giving
answers in no time or insteadly. This method of word2vec
through natural language processing algorithm is a reliable and

efficient methodology.
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