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ABSTRACT

Schizophrenia is a mental issue that typically shows up in late immaturity or
early adulthood. Described by dreams, mental trips, and other subjective troubles,
schizophrenia can regularly be a long lasting battle.Schizophrenia is a mental issue
wherein practical and basic cerebrum systems are upset. Old style organize
investigation has been utilized by numerous scientists to measure mind systems and
to examine the system changes in schizophrenia, however lamentably measurements
utilized in this old style technique exceptionally rely upon the systems' thickness and
weight; the examinations made by this strategy are one-sided. Customary techniques
either need enough memorable information or to keep the customary checking on
persistent exercises for recognizable proof of a patient related with a mental ailment
infection. Strategy: In request to address this issue, we propose a philosophy to
characterize the patients related with constant mental sickness maladies (for example
Uneasiness, Depression, Bipolar, and Consideration Deficit Hyperactivity Disorder) in
view of the information removed from the Reddit, an outstanding arrange network
stage. The proposed technique is utilized through Co-training technique by joining the

discriminative intensity of generally utilized classifiers.
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CHAPTER 1

INTRODUCTION

Schizophrenia is a dangerous neurological sickness, which seems in roughly
1% of the adult population around the globe. It affects remembrance, awareness,
linguistic and executive functions of the brain. According to World Health Organization
(WHO) stated that the worldwide incidence of global Schizophrenia is just about 20
million people. Among that 69% percentage of Schizophrenia disorder patients are not

obtaining proper meditations. There are various causes for Schizophrenia disorders.

Any research does not distinguish one particular aspect. Hereditary and
environmental influences perform a major role in its diagnosis. Itis normally developed
in the adulthood under the age of 26. The patients which are affected by this disease
will have intellectual deficiencies, including reading disorders. They will have difficulty
to select suitable phrases while they are talking and composing. It modifies patients'
observation, points of view, and conduct as confirm by fantasies, dreams, muddled

discourse or conduct, social withdrawal, and differed intellectual deficiencies. Fig 1.

Schizophrenia Word Cloud Schizophrenia Discourse (SD) is a mental
ailment, which is the highly predominant neurodegenerative disease in this globe. Itis
a radical and dense mental illness influencing susceptible peoples, whose
pervasiveness is projected to twice by 2030. Diagnosis and medication of neurological
Discourse are emphases in brain study. Despite the fact that meds have been created
to treat schizophrenia, they don't work for all patients, and there is proof that a few
types of schizophrenia seem, by all accounts, to be treatment safe. This just underlines

the significance of leading fruitful schizophrenia clinical preliminaries.

According to the artificial intelligence study, social media text analysis has
been a leading area of study in the past two to three decades that has been commonly
applied in wide array of research such as healthcare, smart home, surveillance
systems, human-computer interaction, gaming and so on. With an exceptional
development of web-based social networking, huge number of individuals deliberately

share a lot of information by communicating their states of mind, sentiments, feelings,



and day by day battles with emotional well-being issues via web-based networking

media stages like Twitter.

This offers open doors for new comprehension of these networks. With the
improvement of Internet utilization, individuals have begun to impart their encounters
and difficulties to emotional wellness issue through online discussions, small scale
web journals or tweets. Their online exercises roused numerous specialists to present
new types of potential human services arrangements and techniques for early
melancholy recognition frameworks. Utilizing distinctive Natural Language Processing
(NLP) methods and content characterization draws near, they attempted to prevail in

a better improvement.

The singular aim of this application is to develop a machine learning especially
deep learning approach, named Long-Short Term Memory (LSTM) plus Convolutional
Neural Network (CNN), for detecting Schizophrenia disorders using features obtained
from a different dataset from kaggle.com, namely the Schizophrenia Discourse
dataset. The proposed LSTM+CNN is competent to handle high-ranking dimensional
data by expanding the model interpretability and discovering the highly appropriate
features while dispensing with the typical inequitable class division. Natural language
processing (NLP) has gained significantly from the revival of neural networks (NNs),

expected to their superior execution with fewer necessary of contrived features.

Convolutional neural network (CNN) and recurrent neural network (RNN) are
the two major types Deep neural network architecture. Gating systems have been
established to improve certain constraints of the basic recurrent neural network,
causing in two fundamental recurrent neural network types: long short-term memory
(LSTM) and gated recurrent unit (GRU). This application is therefore dedicated on
approaches to categorize symptoms of Schizophrenia Discourse in posted tweets as

early as feasible established on deep learning methodology.

This paper content is organized into six divisions. The first division contains the
Introduction section. The second division specifies about social network. The third
division illuminates related work. Our proposed system is deliberated in the fourth
division which covers the datasets, data analysis procedure, the proposed

LSTM+CNN approach. The experiment results are presented in the fifth divisionand



conclusions are illustrated in the final segment. The final segment also contains the

discussion as well as the future work in that direction.

1.1 OVERVIEW

The social media network has become immeasurable and reputation along with
all the service industries today. Today most of the people around the world are using
the social media network to share their individual, qualified interest and condition
consciousness. Social media networks are the collection of collaborative web-based
technology where interested communities produce and share expertise, concepts,
intelligence, specialized interests and other information through virtual communities
using online communication channels. There are various types of social medias like
wikis, Social Networks, Media Sharing Networks, Discussion Forums, Bookmarking &
Content Curation Networks, Social Review Websites, Community Blogging &
Publishing Websites, Image & Video Hosting Networks, Sharing Economy Networks,
Social Shopping Networks, Interest-Based Networks, Anonymous Social Networks
and many more. The popular social networks are Facebook, Twitter, LinkedIn etc. The
social networks are web based social media applications which are constantly
evolving. The communities uses the social network to connect people and share
knowledge through human-to-human interaction. It is also called as relationship
networks where likeminded people can share ideas and knowledge. The popular
image and video hosting websites are Flickr, photobucket, Instagram, Snapchat,
YouTube. Vimeo etc. It is also called as Media Sharing Websites. These media
sharing networks can be used to share photos, images, videos, live videos, audios
and other medias which can be accessed from anywhere and anytime around the
world. The image and video hosting websites can be used to promote brand
recognition, lead creation etc. These networks mostly promote user generated

content. The widespread Discussion



CHAPTER 2

LITERATURE SURVEY

Joseph Kambeitz, Stefan Leucht,Lana Marija Kambeitz-llankovic, Stephen
James Wood Detecting Neuroimaging Biomarkers for Schizophrenia In the year
2015.Schizophrenia is a mental issue that typically shows upin late immaturity or early
adulthood. Described by dreams, mental trips, and other subjective troubles,
schizophrenia can regularly be a long lasting battle. Schizophrenia is a mental issue
wherein practical and basic cerebrum systems are upset. Old style organize
investigation has been utilized by numerous scientists to measure mind systems and
to examine the system changes in schizophrenia, however lamentably measurements
utilized in this old style technique exceptionally rely upon the systems' thickness and

weight; the examinations made by this strategy are one-sided.

Kimberly McManus, Emily K. Mallory, Rachel L. Goldfeder, MS- Winston A.
Haynes BA Mining Twitter Data to Improve Detection of Schizophrenia In the year
2016.Customary techniques either need enough memorable information or to keep
the customary checking on persistent exercises for recognizable proof of a patient
related with a mental ailment infection. Strategy: In request to address this issue, They
proposed a philosophy to characterize the patients related with constant mental
sickness maladies (for example Uneasiness, Depression, Bipolar, and Consideration
Deficit Hyperactivity Disorder) in view of the information removed from the Reddit, an
outstanding arrange network stage. The proposed technique is utilized through Co-

training technique by joining the discriminative intensity of generally utilized classifiers.

Jonathan D. Tatum, IStanford University, Stanford, CA Multivariate Pattern
Recognition Studies In the year 2015 Individuals who suffer from schizophrenia
comprise | percent of the United States Population and are four times more likely 10
die of suicide then the general US population. Identification of at-risk individuals with
schizophrenia is challenging when the)' do not seek treatment. Microblogging
platforms allow users to share their thoughts and emotions with the world in short
snippets of text. In this work. They leveraged a large corpus of Twitter posts and
machine-learning methodologies to detect individuals with schizophrenia. Using

features from tweets.



Wolfram Hinzen and JoanaRossell The linguistics of schizophrenia thought
disturbance as language pathology across positive symptoms. In the Year 2015
Emoticon use, posting time of day. and dictionary terms. They trained, built. and
validated several machine learning models. The Support Vector machine model
achieved the best performance with 92% precision and 71% recall on the held the test
set. Additionally, They built a web application that dynamically displays summary
Statistics between cohorts. This enables outreach to undiagnosed individuals.
Improved physician diagnoses, and distigmatization of schizophrenia. This Method
hypothesize that linguistic organization in the schizophrenic brain plays a more central
role in the pathogenesis of this disease than commonly supposed. Against the
standard view, that schizophrenia is a disturbance of thought or selfhood, They argue
that the origins of the relevant forms of thought and self hood at least partially depend
on language. The view that they do not is premised by a theoretical conception of
language that They identified as Cartesian’ and contrast with a recent un Cartesia
n°model. This linguistic model empirically argues for both (i) a one-to-one correlation
between human specific thought or meaning and forms of grammatical organization,
and (ii)an integrative and codependent view of linguistic cognition and its sensory
motor dimensions. Core dimensions of meaning mediated by grammar on this model
specifically concern forms of referential and propositional meaning. A breakdown of
these is virtually definitional of core symptoms. Within this model the three main
positive symptoms of schizophrenia falling to place as failures in language-mediated
forms of meaning, manifest either as a disorder of speech perception(Auditory Verbal
Hallucinations), abnormal speech production running without feedback control(Formal
Thought Disorder),or production of abnormal linguistic content(Delusions).The
hypothesis make settable predictions for the language profile of schizophrenia across

symptoms; it simplifies the cognitive neuro psychology

Deanna Greenstein ,JamesD.Malley , Brian Weisinger , LivClasen and
NitinGogtay Multivariate machine learning methods can be used to classify groups of
schizophrenia patients and controls using structural magnetic resonance
imaging(MRI) In the year 2014.However, machine learning methods to date have not
been extended beyond classification and contemporaneously applied in a meaning
fulway to clinical measures. They hypothe-sized that brain measures would classify

groups, and that increased likelihood of being classified as a patient using regional



brain measures would be positively related to ill-nessseverity ,developmental delays,
and genetic risk. Methods: Using 74 anatomic brain MRI sub regions and Random
Forest(RF) ,a machine learning method, They classified 98 childhood on set
schizophrenia(COS) patients and 99 age ,sex, and ethnicity-matched healthy controls.
They also used RF to estimate the probability of being classified as a schizophrenia
patient based on MRI measures.Then explored relationships between brain-based
probability of multivariate machine learning methods can be used to classify groups of

schizophrenia patients and controls using structural magnetic resonance imaging(MRI).



CHAPTER 3

METHODOLOGY
3.1 AIMOF THEPROJECT

To implement an end-to-end extensible framework for extracting the
information about Schizophrenia symptoms delusions. The hallucinations, catatonic
or disorganized .behavior, apathy, reduced thought fluidity, disperse and unproductive

language Using Machine Learning.

One of the primary choices we face for our e-voting project implementations is -Which
development methodology should we use?l There are various software development

methodologies are available in the ICT industry. They are
. Agile Software Development

. Crystal Methods

. Dynamic Systems Development Model (DSDM)
. Extreme Programming (XP)

. Feature Driven Development (FDD)

. Joint Application Development (JAD)

. Lean Development (LD)

. Rapid Application Development (RAD)

. Rational Unified Process (RUP)

. Scrum

. Spiral

. Systems Development Life Cycle (SDLC)

. Waterfall (a.k.a. Traditional)

Among all these methodologies, we have decided to compare the two most popular

and widely used methodologies:



. Waterfall Model

. RAD Model

3.2 HARDWARE REQUIREMENT

The hardware requirements may serve as the basis for a contract for the
implementation of the system and should therefore be a complete and consistent
specification of the whole system. They are used by software engineers as the starting

point for the system design. It shows what the system does and not how it should be

implemented.
PROCESSOR : PENTIUM IV 2.6 GHz, Intel Core 2 Duo.
RAM : 512 MB DD RAM
MONITOR : 15 COLOR
HARD DISK : 40 GB

3.3 SOFTWARE REQUIREMENT

The software requirements document is the specification of the system. It
should include both a definition and a specification of requirements. It is a set of what
the system should do rather than how it should do it. The software requirements
provide a basis for creating the software requirements specification. It is useful in
estimating cost, planning team activities, performing tasks and tracking the team and

tracking the team’s progress throughout the development activity.

Technologies : Python,SQL sever
Operating System Windows 10
IDE : Jupyter



3.4 OVERVIEW OF PYTHON

Python coding style comprises physical lines as well as logical lines or
statements. A physical line in a Python program is a sequence of characters, and the
end of the line terminates the line sequence as opposed to some other languages,
such as C and C++ where a semi-colon is used to mark the end of the statement. A
logical line, on the other hand, is composed of one or more physical lines. The use of
a semi-colon is not prohibited in Python, although it's not mandatory. The NEWLINE
token denotes the end of the logical line. A logical line that only contains spaces,

comments, or tabs are called blank lines and they are ignored by the interpreter.

As we saw that in Python, a new line simply means that a new statement has started.
Although, Python does provide a way to split a statement into a multiline statement or
to join multiple statements into one logical line. This can be helpful to increase the
readability of the statement. Following are the two ways to split a line into two or more

lines:
Explicit Line Joining

In explicit line joining, we use a backward slash to split a statement into a multiline

statement.
Implicit Line Joining

Statements that reside inside [], {}, or () parentheses can be broken down into two or

more physical lines without using a back slash.
Multiple Statements on a Single Line

In Python, it is possible to club multiple statements in the same line using a semi -
colon; however, most programmers do not consider this to be a good practice as it

reduces the readability of the code.



3.5 SYSTEM DESIGN

Preprocessing and preparing the right kind of data for schizophrenic disease
analysis.Text tokenizing is done on the data set. Determining the vector phrases.
Speech tagging is done on the tokens.Removing duplicates through shallow
parsingThen classification is done based on the machine learning algorithm used.
Rephrase all tweeter seeds as phrases or unigrams. Delete all retweet handlers
Delete all the URL from each tweets . Delete all Non-ASCII characters and words from
the Schizophrenia discourse dataset and NonSchizophrenia discourse dataset. Break
Usernames and Hashtags. Delete any punctuations from the hashtags. Delete all
punctuations from the tweets . Load the prebuilt datasets and remove those stop
words from datasets .Delete all leading and trailing spaces. Step 10: Delete all
numbers from the tweets. Delete all multiple in between text white spaces from the

tweets.
Input

The Data sets collected from the the Scizophrenic and non Schrizophrenic

patients.
Output

Based on the prediction and accuracy to zlassify the disease.

3.5.1 System Architecture

Text tokenizing is done on the data set. Determining the vector phrases.
Speech tagging is done on the tokens.Removing duplicates through shallow
parsingThen classification is done based on the machine learning algorithm used.
Rephrase all tweeter seeds as phrases or unigrams. Delete all retweet handlers
Delete all the URL from each tweets . Delete all Non-ASCII characters and words from
the Schizophrenia discourse dataset and NonSchizophrenia discourse dataset. Break
Usernames and Hashtags. Delete any punctuations from the hashtags. Delete all

punctuations from the tweets . Load the prebuilt datasets and remove those stop

10



words from datasets .Delete all leading and trailing spaces. Step 10: Delete all
numbers from the tweets. Delete all multiple in between text white spaces from the

tweets.

Data Sets

Text Tokenization

Determine Phrases in

Vector Space
Shallow Parsing

Part of Speech Tagging

Semantic Analysis

Fig.3.1: Architecture Diagram

3.5.2 Module Overview

e Loading live data
e Data Preprocessing
¢ Building the model

e Training Model

11



3.5.2.1 Loading Live Data

Text mining is the application of natural language processing techniques and
analytical methods to text data in order to derive relevant information. Twitter data
constitutes a rich source that can be used for capturing information about any topic
imaginable. This data can be used in different use cases such as finding trends related
to a specific keyword, measuring brand sentiment, and gathering feedbackabout new

products and services.

Twitter is a gold mine of data. Unlike other social platforms, almost every user's
tweets are completely public and pullable. This is a huge plus if you're trying to get a
large amount of data to run analytics on. Twitter data is also pretty specific. Twitter's
API allows you to do complex queries like pulling every tweet about a certain topic

within the last twenty minutes or pull a certain user's non-retweeted tweets.

This data can be used in different use cases such as finding trends related to a
specific keyword, measuring brand sentiment, and gathering feedback about new

products and services.

In order to access Twitter Streaming API, we need to get 4 pieces of information
from Twitter: API key, API| secret, Access token and Access token secret. Follow the

steps below to get all 4 elements:

Create a twitter account if you do not already have one.

Go to https://apps.twitter.com/ and log in with your twitter credentials.
Click "Create New App"

Fill out the form, agree to the terms, and click "Create your Twitter application"
In the next page, click on "API keys" tab, and copy your "API key" and "API secret".

Scroll down and click "Create my access token", and copy your " Access token" and

"Access token secret".

12



3.5.2.2 Data Preprocessing

Data preprocessing is an important step to prepare the data to form a
Schizophrenic Discourse model. There are many important steps in data
preprocessing, such as data cleaning, data transformation, and feature selection.
Schizophrenic Discourse Data cleaning and transformation are methods used to
remove outliers and standardize the data so that they take a form that can be easily
used to create a model. A Schizophrenic Discourse data set may contain hundreds
of variables (descriptors); however, many of these variables will contain redundant
data. In order to simplify the dimensionality of the model, it is important to select only
variables that contain unique and important information. Data mining procedures can
be used to remove variables that do not contribute to the Schizophrenic Discourse

model.

We perform a series of preprocessing steps before feature extraction and
classification is done. Named entity (NE) recognition, coreference resolution, and
dependence parsing are performed using the library. Schizophrenic Discourse data

are generally

Incomplete: lacking attribute values, lacking certain attributes of interest, or containing

only aggregate data

Noisy: containing errors or outliers

Inconsistent: containing discrepancies in codes or names
Tasks in data preprocessing

Data cleaning: fill in missing values, smooth noisy data, identify or remove outliers,

and resolve inconsistencies.

Data integration: using multiple databases, data cubes, or files.

Data transformation: normalization and aggregation.

Data reduction: reducing the volume but producing the same or similar analytical

results.

13



Data discretization: part of data reduction, replacing numerical attributes with

nominal ones.

Many words in Schizophrenic Discourse dataset recur very frequently but are
essentially meaningless as they are used to join words together in a sentence. It
is commonly understood that stop words do not contribute to the context or content
of textual documents. Due to their high frequency of occurrence, their presence in
text mining presents an obstacle in understanding the content of the documents. Stop
words are very frequently used common words like and’, are’, this’ etc. They are
not useful in classification of documents. So they must be removed. However, the
development of such stop words list is difficult and inconsistent between textual
sources. This process also reduces the text data and improves the Schizophrenic
Discourse system performance. Every text Schizophrenic Discourse dataste deals

with these words which are not necessary for text miningapplications.
3.5.2.3 Building the Model

A LSTM network is a kind of recurrent neural network. A recurrent neural
network is a neural network that attempts to model time or sequence dependent
behaviour — such as language, stock prices, electricity demand and so on. This is
performed by feeding back the output of a neural network layer at time t to the input of

the same network layer at time t + 1.

An LSTM network is a recurrent neural network that has LSTM cell blocks in
place of our standard neural network layers. These cells have various compone nts

called the input gate, the forget gate and the output gate.

This memory allows the network to learn long-term dependencies in a
sequence which means it can take the entire context into account when making a
prediction, whether that be the next word in a sentence, a sentiment classification, or
the next temperature measurement. A RNN is designed to mimic the human way of
processing sequences: we consider the entire sentence when forming a response

instead of words by themselves.

14



3.5.2.4 Training the Model

The Long Short-Term Memory network, or LSTM network, is a recurrent neural
network that is trained using Backpropagation Through Time and overcomes the
vanishing gradient problem. As such, it can be used to create large recurrent networks
that in turn can be used to address difficult sequence problems in machine learning
and achieve state-of-the-art results. Instead of neurons, LSTM networks have memory

blocks that are connected through layers.

A block has components that make it smarter than a classical neuron and a
memory for recent sequences. A block contains gates that manage the block's state
and output. A block operates upon an input sequence and each gate within a block
uses the sigmoid activation units to control whether they are triggered or not, making

the change of state and addition of information flowing through the block conditional.
There are three types of gates within a unit:
Forget Gate: conditionally decides what information to throw away from the block.

Input Gate: conditionally decides which values from the input to update the memory

state.

Output Gate: conditionally decides what to output based on input and the memory of
the block.

Each unit is like a mini-state machine where the gates of the units have weights that

are learned during the training procedure.

LSTMs can be used to model univariate time series forecasting problems.
These are problems comprised of a single series of observations and a model is
required to learn from the series of past observations to predict the next value in the
sequence. The LSTM model will learn a function that maps a sequence of past
observations as input to an output observation. As such, the sequence of observations

must be transformed into multiple examples from which the LSTM can learn.

The Long Short Term Memory neural network is a type of a Recurrent Neural
Network (RNN). RNNs use previous time events to inform the later ones. For example,

to classify what kind of event is happening in a movie, the model needs to use

15



information about previous events. RNNs work well if the problem requires only recent
information to perform the present task. If the problem requires long term

dependencies.

As such, it can be used to create large recurrent networks that in turn can be
used to address difficult sequence problems in machine learning and achieve state -
of-the-art results. Instead of neurons, LSTM networks have memory blocks that are
connected through layers.A block has components that make it smarter than a

classical neuron and a memory for recent sequences

3.6 RANDOM FOREST ALGORITHM

Random forest is a supervised learning algorithm which is used for both
classification as well as regression. But however, it is mainly used for classification
problems. As we know that a forest is made up of trees and more trees means more
robust forest. Similarly, random forest algorithm creates decision trees on data
samples and then gets the prediction from each of them and finally selects the best
solution by means of voting. It is an ensemble method which is better than a single

decision tree because it reduces the over-fitting by averaging the result.

Working of Random Forest Algorithm\ Random forest is a . The "forest" it
builds, is an ensemble of decision trees, usually trained with the -baggingl method.
The general idea of the bagging method is that a combination of learning models

increases the overall result.

We can understand the working of Random Forest algorithm with the help of following

steps -
« Step 1 - First, start with the selection of random samples from a given dataset.

« Step 2 - Next, this algorithm will construct a decision tree for every sample.

Then it will get the prediction result from every decision tree.

« Step 3 - In this step, voting will be performed for every predicted result.

« Step4 - Atlast, select the most voted prediction result as the final prediction -

result.

The following diagram will illustrate its working —

16
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Fig.3.2: Random Forest

RANDOM FOREST ALGORITHM WORKING

Random forest is a supervised learning algorithm. The "forest" it builds, is an

ensemble of decision trees, usually trained with the -baggingl method. The general
idea of the bagging method is that a combination of learning models increases the

overall result.

Put simply random forest builds multiple decision trees and merges them
together to get a more accurate and stable prediction.

One big advantage of random forest is that it can be used for both classification
and regression problems, which form the majority of current machine learning
systems. Let's look at random forest in classification, since classification is sometimes
considered the building block of machine learning. Below you can see how a random

forest would look like with two trees:

17



Feature(f) Feature{f)
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Fig.3.3: Decision Tree

Random forest has nearly the same hyperparameters as a decision tree or a
bagging classifier. Fortunately, there's no need to combine a decision tree with a
bagging classifier because you can easily use the classifier-class of random forest.
With random forest, you can also deal with regression tasks by using the algorithm's

regressor.

Random forest adds additional randomness to the model, while growing the
trees. Instead of searching for the most important feature while splitting a node, it
searches for the best feature among a random subset of features. This results in a

wide diversity that generally results in a better model.

Therefore, in random forest, only a random subset of the features is
taken into consideration by the algorithm for splitting a node. You can even
make trees more random by additionally using random thres holds for each
feature rather than searching for the best possible thresholds (like a normal

decision tree)
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3.7 DECISION TREE ALGORITHM CLASSIFICATION

Decision Tree is a Supervised learning technique that can be used for
both for Classification problems. It is a tree-structured classifier, where internal nodes
represent the features of a dataset, branches represent the decision rules and each

leaf node represents the outcome.

In a Decision tree, there are two nodes, which are the Decision Node and Leaf
Node. Decision nodes are used to make any decision and have multiple branches,
whereas Leaf nodes are the output of those decisions and do not contain any further

branches.

The decisions or the test are performed on the basis of features of the given dataset.

It is a graphical representation for getting all the possible solutions to a

problem/decision based on given conditions.

Itis called a decision tree because, similar to a tree, it starts with the root node, which

expands on further branches and constructs a tree-like structure.

In order to build a tree, we use the CART algorithm, which stands for Classification

and Regression Tree algorithm.

A decision tree simply asks a question, and based on the answer (Yes/No), it further

split the tree into subtrees.

Below diagram explains the general structure of a decision tree:
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Fig.3.4: Architecture of Decision Tree
WHY USE DECISION TREES

There are various algorithms in Machine learning, so choosing the best
algorithm for the given dataset and problem is the main point to remember while
creating a machine learning model. Below are the two reasons for using the Decision

tree:

o Decision Trees usually mimic human thinking ability while making a decision,
so it is easy to understand.

o Thelogic behind the decision tree can be easily understood because it shows
a tree-like structure.

DECISION TREE TERMINOLOGIES

Root Node

Root node is from where the decision tree starts. It represents the entire

dataset, which further gets divided into two or more homogeneous sets.
Leaf Node

Leaf nodes are the final output node, and the tree cannot be segregated

further after getting a leaf node.
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Splitting

Splitting isthe process of dividing the decision node/root node into sub-nodes

according to the given conditions.
Branch/Sub Tree
A tree formed by splitting the tree.
Pruning

Pruning is the process of removing the unwanted branches from the tree.
Parent/Child node

The root node of the tree is called the parent node, and other nodes are called

the child nodes.

DECISION ALGORITHM WORKING

In a decision tree, for predicting the class of the given dataset, the algorithm
starts from the root node of the tree. This algorithm compares the values of root
attribute with the record (real dataset) attribute and, based on the comparison, follows

the branch and jumps to the next node.

For the next node, the algorithm again compares the attribute value with the other sub-
nodes and move further. It continues the process until it reaches the leaf node of the

tree. The complete process can be better understood using the below algorithm:

« Step-1: Begin the tree with the root node, says S, which contains the complete

dataset.

« Step-2: Find the best attribute in the dataset using Attribute Selection Measure
(ASM).

+ Step-3: Divide the S into subsets that contains possible values for the best
attributes.

+ Step-4: Generate the decision tree node, which contains the best attribute.

« Step-5: Recursively make new decision trees using the subsets of the dataset

created.
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Example: Suppose there is a candidate who has a job offer and wants to decide
whether he should accept the offer or Not. So, to solve this problem, the decision tree
starts with the root node (Salary attribute by ASM). The root node splits further into the
next decision node (distance from the office) and one leaf node based on the
corresponding labels. The next decision node further gets split into one decision node
(Cab facility) and one leaf node. Finally, the decision node splits into two leaf nodes

(Accepted offers and Declined offer). Consider the below diagram:

Salary is between
$50000-580000

4e°

Office near to Declined
home offer

Provides Cab
facility

Accepted Declined
offer offer

Fig.3.5: DecisionTree Diagram
Attribute Selection Measures

While implementing a Decision tree, the main issue arises that how to select
the best attribute for the root node and for sub-nodes. So, to solve such problems
there is a technique which is called as Attribute selection measure or ASM. By this
measurement, we can easily select the best attribute for the nodes of the tree. There

are two popular techniques for ASM, which are:

o Information Gain
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o Gini Index
Information Gain

+ Information gain is the measurement of changes in entropy after the

segmentation of a dataset based on an attribute.
+ ltcalculates how much information a feature provides us about a class.

+ According to the value of information gain, we split the node and build the

decision tree.

+ Adecisiontree algorithm always tries to maximize the value of information gain,
and a node/attribute having the highest information gain is split first. It can be

calculated using the below formula:
Information Gain= Entropy(S)- [(Weighted Avg) *Entropy(each feature)

Entropy: Entropy is a metric to measure the impurity in a given attribute. It specifies

randomness in data. Entropy can be calculated as:
Entropy(s)= -P(yes)log2 P(yes)- P(no) log2 P(no)
Where,

+ S= Total number of samples
+ P(yes)= probability of yes
+ P(no)= probability of no

Gini Index:

« Giniindex is a measure of impurity or purity used while creating a decision tree

in the CART (Classification and Regression Tree) algorithm.

« An attribute with the low Gini index should be preferred as compared to the high
Gini index.

+ Itonly creates binary splits, and the CART algorithm uses the Gini index to

create binary splits.

« Giniindex can be calculated using the belowformula:
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Gini Index= 1- Py
Pruning: Getting an Optimal Decision tree

Pruning is a process of deleting the unnecessary nodes from a tree in order to

get the optimal decision tree.

A too-large tree increases the risk of overfitting, and a small tree may not
capture all the important features of the dataset. Therefore, a technique that decreases
the size of the learning tree without reducing accuracy is known asPruning. There are

mainly two types of tree pruning technology used:

+ Cost Complexity Pruning

+ Reduced Error Pruning.
Advantages of the Decision Tree

+ Itis simple to understand as it follows the same process which a human follow

while making any decision in real-life.
« ltcan be very useful for solving decision-related problems.
« lIthelps to think about all the possible outcomes for aproblem.

« Thereis less requirement of data cleaning compared to otheralgorithms.
Disadvantages of the Decision Tree

« The decision tree contains lots of layers, which makes it complex.

« Itmay have an overfitting issue, which can be resolved using the Random

Forest algorithm.

« For more class labels, the computational complexity of the decision tree may

increase.
Python Implementation of Decision Tree

Now we will implement the Decision tree using Python. For this, we will use the

dataset "user_data.csv," which we have used in previous classification models. By
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using the same dataset, we can compare the Decision tree classifier with other

classification models such as KNN SVM, LogisticRegression, etc.

Steps will also remain the same, which are given below:

« Data Pre-processing step

« Fitting a Decision-Tree algorithm to the Training set

+ Predicting the testresult

+ Test accuracy of the result(Creation of Confusion matrix)

« Visualizing the test set result.

3.8 RAD

Agile is an iterative, team-based approach to development. This method
highlights the speedy delivery of an software application in comprehensive functional

components.

Rapid Application Development (RAD)

Prototype

. I User Design Construction Cutover

Refine Test

Fig.3.6: RAD Model
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Requirements planning

This phase is equivalent to a project scoping meeting. Although the planning
phase is condensed compared to other project management methodologies, this is a

critical step for the ultimate success of the project.

During this stage, web application programmers, clients (software users), and
team members communicate to determine the goals and expectations for the project
as well as current and potential issues that would need to be addressed during the
build.

A basic breakdown of this stage involves:
Researching the current problem
Defining the requirements for the project
Finalizing the requirements with each stakeholder‘s approval

It is important that everyone has the opportunity to evaluate the goals and
expectations for the project and weigh in. By getting approval from each key
stakeholder and web application programmer, teams can avoid miscommunications

and costly change orders down the road.
User design

Once the project is scoped out, it's time to jump right into development, building

out the user design through various prototype iterations.

This is the meat and potatoes of the RAD methodology—and what sets it apart
from other project management strategies. During this phase, clients work hand in
hand with web application programmers to ensure their needs are being met at every
step in the design process. It's almost like customizable software development where
the users can test each prototype of the product, at each stage, to ensure it meets

their expectations.

All the bugs and kinks are worked out in an iterative process. The web
application programmer designs a prototype, the client (user) tests it, and then they

come together to communicate on what worked and what didn‘t.
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This method gives web application programmers the opportunity to tweak the

model as they go until they reach a satisfactory design.

Both the software web application programmers and the clients learn from the

experience to make sure there is no potential for something to slip through the cracks.

Rapid construction

Phase 3 takes the prototypes and beta systems from the design phase and

converts them into the working model.

Because the majority of the problems and changes were addressed during the
thorough iterative design phase, web application programmers can construct the final
working model more quickly than they could by following a traditional project

management approach.

The phase breaks down into several smaller steps:
Preparation for rapid construction

Program and application development

Coding

Unit, integration, and system testing

The software development team of programmers, coders, testers, and web
application programmers work together during this stage to make sure everything is
working smoothly and that the end result satisfies the client's expectations and

objectives.

This third phase is important because the client still gets to give input
throughout the process. They can suggest alterations, changes, or even new ideas

that can solve problems as they arise.
Cutover

This is the implementation phase where the finished product goes to launch. It

includes data conversion, testing, and changeover to the new system, as well as user
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training.All final changes are made while the coders and clients continue to look for

bugs in the system.

3.9 Benefits

RAD is one of the most successful software development programs available
today, with numerous benefits for both software development teams as well as their

clients.

Here are just a few advantages:

RAD lets you break the project down into smaller, more manageable tasks.

The task-oriented structure allows project managers to optimize their team's efficiency

by assigning tasks according to members’ specialties and experience.
Clients get a working product delivered in a shorter time frame.

Regular communication and constant feedback between team members and

stakeholders increases the efficiency of the design and build process.

PROS

The following are the advantages of Random Forest algorithm -

« Itovercomes the problem of overfitting by averaging or combining the results

of different decision trees.

« Random forests work well for a large range of data items than a single decision
tree does.

« Random forest has less variance then single decisiontree.
« Random forests are very flexible and possess very high accuracy.

« Scaling of data does not require in random forest algorithm. It maintains good

accuracy even after providing data without scaling.

« Random Forest algorithms maintains good accuracy even a large proportion of
the data ismissing.
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CONS

The following are the disadvantages of Random Forest algorithm -
« Complexity is the main disadvantage of Random forest algorithms.

« Construction of Random forests are much harder and time-consuming than

decision trees.

« More computational resources are required to implement Random Forest

algorithm.
« ltis less intuitive in case when we have a large collection of decisiontrees.

« The prediction process using random forests is very time-consuming in
comparison with other algorithms.
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CHAPTER 4

RESULTS AND DISCUSSION

The question of which model type to apply to a Machine Learning task can be
a daunting one given the immense number of algorithms available in the literature. It
can be difficult to compare the relative merits of two methods, as one can outperform
the other in a certain class of problems while consistently coming in behind for another

class.

41 DECISION TREE BOUNDARIES

Logistic Regression and trees differ in the way that they generate decision
boundaries i.e. the lines that are drawn to separate different classes. Decision Trees
bisect the space into smaller and smaller regions, whereas Logistic Regression fits a
single line to divide the space exactly into two. Of course for higher-dimensional data,
these lines would generalize to planes and hyperplanes. A single linear boundary can
sometimes be limiting for Logistic Regression. In this example where the two classes
are separated by a decidedly non-linear boundary, we see that trees can better

capture the Regression’s simple linear boundary generalizes better.

Each node of a Decision Tree assigns a constant confidence value to the
entire region that it spans, leading to a rather patchwork appearance of confidence
values across the entire space. On the other hand, prediction confidence for Logistic
Regression can be computed in closed-form for any arbitrary input coordinates, so
that we have an infinitely more fine-grained result and can be more confident in our
prediction confidence values.
division, leading to superior classification performance. However, when classes are

not well-separated, trees are susceptible to overfitting the training data, so that Logistic

4.2 LOGISTIC REGRESSION

Logistic Regression is a performance advantage, but its resulting f-measure did
not exactly beat the Decision Tree‘s by a huge margin. When a tree consists of a large
number of nodes, it can require a significant amount of mental effort to comprehend
all the splits that lead up to a particular prediction. In contrast, a Logistic Regression

model is simply a list of coefficients. we are able to see that an coefficients to differ by
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a factor of 1000 in order to represent equal importance in a real-world, physical sense.
Because Logistic Regression models are fully described by their coefficients, they are
attractive to users who have some familiarity with their data, and are interested in
knowing the influence of particular input fields on the objective.determining its class,
which is corroborated by the slope of the decision boundary from the instance's y-
coordinate is just over three times as important as its x-coordinate for previous section.
An important caveat to this is in regards to scale. If for example, x and y were given in

units of meters and kilometres respectively, we should expect their output.

4.3 DATA PREPROCESSING
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(=

Fig.4.1: Preprocess Data

From Fig 4.1it can require a significant amount of mental effort to comprehend all the
splits that lead up to a particular prediction and to load data user able to give
data.head.
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4.4 TEXT TOKENIZATION

ain"t”: “"am not",

aren t": "are not”,
can"t™: "cannot™,
can't've”: "cannot have®™,
"cause”: "because”,

could "ve™: "could have",
couldn't™: “"could not”,
couldn"t've”: "could not have",
didn't”: "did not"™,
doesn't": "does not",
don"t™: "do not™,

hadn"t": "had not™,
hadn't've”: "had not have”,
hasn " t": "has not”,
haven't": "have not”,
he'd”: "he would”,

he'd ve™: "he would have”,
he " 11": "he will™,

he'1l]l "ve™: "he will have”,
he's": The 3s™;

how'd™: "how did",
how'd"y": "how do you”,
how' 11" : "how will™,
how's™: "how is",

Fig.4.2: Keyword Vectors

From fig 4.2 the keywords given to give the meaning to the short words that are in the
data set and eeach word has individual frequency tha frequency matches with the data

set .
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4.5 CLASSIFICATION

t hist = model. fit{data: traln, labels train, \
valldation data={data val, labels wal), \
epachi=EPOCHS . bateh siie=an, shufflesTros,
callbacks=[parly stopl)

Traln on B538 sampled; valldate oo 2845 sampled

EpsoC h /1@

F530/8530 [smscsssssnmsmsnssnsnesm e 875 1ans /step loss: @.1140 accuracy O.630 val loe==! B,8320 val accuracys
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8.9419

Epoch 318
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BRI/ E53 [rremrmmr e ] - 75 oms/step - Lossi @9.@293 - accurscyl B.9936 - val Josgr 9.9$09 - val Fccuracy:
0,90z

Fig.4.3: Prediction

From fig 4.3 we train the data set and test it to get the accuracy of the given data in

the given twitter data set and if you give new input it will predict based on training data

model accuracy

0.995

— frain
0,950 - validation

0.985 -

0980 A

accuracy

0.975

0970

0.965 -

0.0 05 10 15 20 25 30
epoch

Fig.4.4 : Model Accuracy

From Fig 4.4 we get he model accuracy in the graph to give a perfect accuracy using
the random forest algorithm based on training data user able to get data and predict

the out put.
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CHAPTER 5

SUMMARY AND CONCLUSION
51 SUMMARY

This work is a proof of concept study demonstrating that indicators of future
mental health can be extracted from people‘s natural language using computational
methods. Our approach included the development of a mathematical algorithm for
unpacking the meaning components of a sentence as well as a computational pipeline
for identifying the kinds of thought content that are potentially diagnostic of mental
illness. Finally, we showed how the linguistic indicators of mental health, semantic
density and talk about voices, could predict the onset of psychosis at high levels of

accuracy.

In addition to predicting the onset of psychosis, the methods provide insight into
the thought processes affected in the emergence of psychosis. Our results from
randomly shuffling words showed that semantic density was a function of the way
words were organized into sentences, not simply which words were used across
sentences. The results are thus consistent with work suggesting that patients with
psychosis have impairments in the integration of words to generate higher order
meaning.37 These results thus extend the literature on how computational methods
can be used to predict and diagnose psychosis from speech. In an analysis of the
speech, Mota et al.13 could distinguish those with mania from schizophrenia by
drawing on a set of ten different graph measures with 93.7% accuracy.13 Also based
on the graph analyses of thought disorganization, Mota et al.12 found that
connectedness of language was lower in schizophrenia patients than in healthy control
participants 6 months in advance of the schizophrenia patients receiving a diagnosis,
allowing prediction accuracy of 91.7%.12 Elvevag B, et al.9 differentiated
schizophrenia from healthy controls using semantic coherence based on average
cosine similarity of words.9 This method was extended by Bedi et al.,10 who found
that the combination of semantic coherence, the number of determiner pronouns and

maximum phrase length, could predict conversion to schizophrenia in the training set
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with 100% accuracy. Lastly, Corcoran et al.11 found that four predictor variables in
free speech—maximum coherence, variance coherence, minimum coherence, and
possessive pronouns—could be used to predict the onset of psychosis with 83%
accuracy. In addition to measuring abnormal thought processes, the current study
offers a method for the early detection of abnormal auditory experiences at a time

when such abnormalities are likely to be missed by clinicians.

5.2 CONCLUSION

With the exception of Alzheimer's dementia, schizophrenia is the first mental
disorder to which the prediction and prevention program of modern medicine has
hitherto systematically been applied. The results are promising and justify the
expectation that in the years to come it will be possible to provide preventive strategies
tailored specifically to the individual risk of iliness of each person seeking advice. In
order to attain a major reduction in incidence, symptom -oriented risk assessment has
to be enriched by neurobiological and psychosocial risk factors, and indicated
prevention has to be further developed towards selective prevention. This requires a
new generation of large sample studies for prediction as well as prevention, with
significantly longer observation periods. In these studies, promising combinations of
risk indicators, selected to maximize predictive values, must be evaluated,
psychological and pharmacological interventions need to be assessed on a long -term
basis, more etiologically oriented prevention strategies have to be tested. In order to
be able to plan and conduct such studies, it would certainly be helpful to include
subpsychotic mental states, as defined by the currently used risk symptoms, in the

upcoming revision of the diagnostic systems.

5.3 FUTURE WORK

In this novel system, we implemented an artificial intelligence application to
division normal and abnormal Schizophrenia subjects from social media networks
using machine learning methodology. This work proposes a LSTM+CNN based
framework for automated Schizophrenia Discourse detection, to possibly gather
connection phrases from tweets text contents. The semantic consistence between the

machine and human affiliation systems is tentatively confirmed. This discovering gives
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a knowledge of comprehension the affiliated. From the all statements described in this
paper, we can easily conclude that all the phases engaged in this approach are
important and they all impact to obtaining the finest out of the algorithms. This
complete procedure stream developed in additional precise analysis prediction of
Schizophrenia discourse. In the future, we would like to extend this project by

analysing for other diseases in the same metal illness areas.
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APPENDIX
A.SOURCE CODE
#!/usr/bin/env python
# coding: utf-8
import warnings
warnings.filterwarnings("ignore")
import numpy as nP
import pandas as pd
import matplotlib.pyplot as plt
import nltk
import ftfy
import re
from math import exp
from numpy import sign
from sklearn.metrics import classification_report, confusion_matrix, accuracy_score
from gensim.models import KeyedVectors
from nltk.corpus import stopwords
from nltk import PorterStemmer

from keras.models import Model, Sequential

from keras.callbacks import EarlyStopping, ModelCheckpoint

from keras.layers import Conv1D, Dense, Input, LSTM, Embedding, Dropout,

Activation, MaxPooling

from keras.preprocessing.text import Tokenizer
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from keas.preprocessing.sequence import pad_sequences
np.random.seed(1234)

EPOCHS= 10

LEARNING_RATE = 0.1

TEST_SPLIT =0.2

DEPRES_NROWS = 3200

RANDOM_NROWS = 12000

MAX_EQUENCE_LENGTH = 140

MAX_NB_WORDS = 20000

EMBEDDING_DIM = 300

TRAIN_SPLIT =0.6

DEPRESSIVE_TWEETS_CSV = 'SchizophrenicDiscourseDatasets.csV'
RANDOM_TWEETS_CSV = 'NonSchizophreniaDataset.csv'
EMBEDDING_FILE = 'GoogleNews-vectors-negative300.bin.gz'

random_tweets df = pd.read_csv(RANDOM_TWEETS_CSV, encoding = "ISO-8859-
1", usecols = range(0,4), nrows = RANDOM_NROWS)

depressive_tweets_ df.head()
random_tweets_df.head()

word2vec = KeyedVectors.load_word2vec format(EMBEDDING_FILE, binary=True)

depressive_tweets df = pd.read_csv(DEPRESSIVE_TWEETS CSV, sep ="|', header
= None, usecols = range(0,9), nrows = DEPRES_NROWS)
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cList ={
"ain't" "am not",
"aren't": "are not",
"can't": "cannot",
"can't've": "cannot have",

cause": "because”,
"could've": "could have",
"couldn't": "could not",
"couldn't've": "could not have",
"didn't": "did not",
"doesn't": "does not",
"don't": "do not",

"hadn't": "had not",
"hadn't've": "had not have",
"hasn't": "has not",
"haven't": "have not",
"he'd": "he would",
"he'd've": "he would have",
"he'll": "he will",

"he'll've": "he will have",
"he's": "he is",

"how'd": "how did",
"how'd'y": "how do you",)}
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c_re = re.compile('(%s)"' % '|'.join(cList.keys())

cre

def expandContractions(text, c_re=c_re):

def replace(match):

return cList[match.group(0)]

return c_re.sub(replace, text)

def clean_tweets(tweets):

cleaned_tweets =[]

for tweet in tweets:

tweet = str(tweet)

if re.match("(\w+:\\\S+)", tweet) == None and len(tweet) > 10

tweet = ' ".join(re.sub("(@[A-Za-z0-9]+)|(\#[A-Za-z0-

9]+)|(<Emoiji:.*>)|(pic\.twitter\.comV/.*)", " "', tweet).split())

tweet = fify.fix_text(tweet)

tweet = expandContractions(tweet

tweet ="' "join(re.sub("([*0-9A-Za-z \t])", " ", tweet).split(

42



stop_words = set(stopwords.words(‘english'))

word_tokens = nltk.word_tokenize(tweet)

filtered_sentence = [w for w in word_tokens if not w in stop_wordstweet ="'

".join(filtered_sentence)

tweet = PorterStemmer().stem(tweet)

cleaned_tweets.append(tweet)

return cleaned_tweets

depressive_tweets_arr = [x for x in depressive tweets_df[5]]

depressive tweets_arr

random_tweets_arr = [x for x in random_tweets df['SentimentText']]

X _d = clean_tweets(depressive tweets_arr)

X_d

X_r = clean_tweets(random_tweets_arr)

tokenizer = Tokenizer(num_words=MAX_NB_WORDS)

tokenizer.fit_on_texts(X d + X r)

sequences_d = tokenizer.texts_to_sequences(X_d)

sequences_d

sequences_r = tokenizer.texts_to_sequences(X r)

sequences_r

43



word_index = tokenizer.word_index

print('Found %s unique tokens' % len(word_index))

data_d = pad_sequences(sequences_d, maxlen=MAX_SEQUENCE_LENGTH)

data_r = pad_sequences(sequences_r, maxlen=MAX_SEQUENCE_LENGTH)

print('Shape of data_d tensor:', data_d.shape)

print('Shape of data_r tensor:', data_r.shape)

nb_words = min(MAX_NB_WORDS, len(word_index))

embedding_matrix = np.zeros((nb_words, EMBEDDING_DIM))

for (word, idx) in word_index.items():

if word in word2vec.vocab and idx < MAX_NB_WORDS:

embedding_matrix[idx] = word2vec.word_vec(word)

labels_d = np.array([1] * DEPRES_NROWS)

labels_r = np.array([0] * RANDOM_NROWS)

perm_d = np.random.permutation(len(data_d))

idx_train_d = perm_d[:int(len(data_d)*(TRAIN_SPLIT))]
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idx_test d =
perm_d[int(len(data_d)*(TRAIN_SPLIT)):int(len(data_d)*(TRAIN_SPLIT+TEST_SPLI

)l

idx_val_d = perm_d[int(len(data_d)*(TRAIN_SPLIT+TEST_SPLIT))]

perm_r = np.random.permutation(len(data_r))

idx_train_r = perm_r[:int(len(data_r)*(TRAIN_SPLIT))]

idx_test r =
perm_r[int(len(data_r)*(TRAIN_SPLIT)):int(len(data_r)*(TRAIN_SPLIT+TEST_SPLIT

)]

idx_val_r = perm_r[int(len(data_r)*(TRAIN_SPLIT+TEST_SPLIT)):]

data_train = np.concatenate((data_d[idx_train_d], data_r{idx_train_r]))

labels_train = np.concatenate((labels_d[idx_train_d], labels_r{idx_train_r]))

data_test = np.concatenate((data_d[idx_test d], data_r[idx_test r]))

labels_test = np.concatenate((labels_d[idx_test d], labels_rfidx_test r]))

data_val = np.concatenate((data_d[idx_val_d], data_r{idx_val _r]))

labels_val = np.concatenate((labels_d[idx_val_d], labels_r[idx_val_r]))

perm_train = np.random.permutation(len(data_train))

data_train = data_train[perm_train]

labels_train = labels_train[perm_train
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A Unique & Dynamic Approach to Predict

Schizophrenia Disease using Machine Learning

Detection of Schizophrenia Discouse from Twitter Tweets
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Abstract— The society environment and its wide array of
influences factors are very much connected with each phase of
human life operating and development. Schizophrenia is a
chronic and severe mental disease which alters the human
memory and mind. Mental fitness and mental disease are
dictated by various and collaborating social, mental, what's
more, organic variables, similarly as wellbeing and sickness
when all is said in done. The clearest proof identifies with the
dangers of mental ailments, which in the created and creating
world are related with markers of neediness, including low
degrees of training. The singular goal of this proposed project is
to automatically distinguish patients with schizophrenia and
without schizophrenia. Detection of schizophrenia in initial
periods is crucial to prevent comprehensive mental illness.
Currently, identifying the schizophrenia discourse which are
extensively distributed in our culture and forecasting the
forthcoming phases of the mental illness has become extremely
crucial in modern-day society. Normally patients express their
health condition in one of the most popular social media
networks called Twitter. We introduce a unique and dynamic
machine learning (ML) approach to predict the schizophrenia
discourse from twitter tweets. This unique approach
extremely adaptable as practically any supervised machine

is

learning algorithm can be utilized for prediction. The efficiency
and accuracy of the machine learning algorithm is directly
proportional to the excellence of the feature engineering which
needs a high level of domain knowledge. To overcome this
problem, this paper proposes a Deep Neural Network (DNN)
which is capable of automatically identifies the pattern of

schizophrenia discourse and classifies the schizophrenia
discourse.
Keywords—  Machine  Learning, Deep  Learning,

Convolutional Neural Network CNN, Long-Short Term Memory
LSTM, Natural Language Processing, Discourse Comprehension,
Schizophrenia

[.  INTRODUCTION

Schizophrenia is a dangerous neurologicalsickness, which
seems in roughly 1% of the adult population around the globe.
It affects remembrance, awareness, linguistic and e xecutive
functions of the brain. According to World Health
Organization (WHO) stated that the worldwide incidence of
global Schizophrenia is just about 20 million people. Among
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that 69 % percentage of Schizophreniadisorder patients are not
obtaining proper meditations.

There are various causes for Schizophrenia disorders. Any
research does not distinguish one particular aspect. Hereditary
and environmental influences perform a major role in its
diagnosis. It is normally developed in the adulthood under the
age of 26. The patients which are affected by this disease will
have intellectual deficiencies, including reading disorders.
They will have difficulty to select suitable phrases while they
are talking and composing. It modifies patients' observation,
points of view, and conduct as confirm by fantasies, dreams,
muddled discourse or conduct, social withdrawal, and differed

intellectual deficiencies.
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Fig 1. Schizophrenia Word Cloud

Schizophrenia Discourse (SD) is a mental ailment, which
is the highly predominant neurodegenerative disease in this
globe. It is a radical and dense mental illness influencing
susceptible peoples, whose pervasiveness is projected to twice
by 2030. Diagnosis and medication of neurological Discourse
are emphases in brain study. Despite the fact that meds have
been created to treat schizophrenia, they don't work for all
patients, and there is proof that a few types of schizophrenia
This  just
underlines the significance of leading fruitfu 1 schizophrenia

seem, by all accounts, to be treatment safe.

clinical preliminaries.

According to the artificial intelligence study, social media
text analysis has been a leading area of study in the past two
to three decades that has been commonly applied in wide array
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of research such as healthcare, smart home, surveillance
systems, human-computer interaction, gaming and so on.

With an e xceptional development of web-based social
networking, huge number of individuals deliberately share a
lot of information by communicating their states of mind,
sentiments, feelings, and day by day battles with emotional
well-being issues via web-based networking media stages like
Twitter. This offers open doors for new comprehension of
these networks. With the improvement of Internet utilization,
individuals have begun to impart their encounters and
difficulties to emotional wellness issue through online
discussions, small scale web journals or tweets. Their online
exercises roused numerous specialists to present new types of
potential human services arrangements and techniques for
early melancholy recognition frameworks. Utilizing
distinctive Natural Language Processing (NLP) methods and
content characterization draws near, they attempted to prevail

in a betterimprovement.

The singular aim of this application is to develop a
machine learning especially deep learning approach, named
Long-Short Term Memory (LSTM) plus

Neural Network (CNN), for detecting Schizophrenia disorders

Convolutional

using features obtained from a different dataset from
kaggle.com, namely the Schizophrenia Discourse dataset. The
proposed LSTM+CNN is competent to handle high-ranking
dimensionaldata by e xpanding the model interpretability and
discovering the highly appropriate features while dispensing

with the typical inequitable class division.

Natural language processing (NLP) has

significantly from the revival

gained
(NNs),
e xpected to their superior e xecution with fewer necessary of

of neural networks

contrived features. Convolutional neural network (CNN) and
recurrent neural network (RNN)arethetwo major types Deep
neural network architecture. Gating systems have been
the

fundamental

established to improve certain constraints of basic

recurrent neural network, causing in  two
recurrent neural network types: long short-term memory

(LS TM ) and gated recur rent unit (GRU ).

This application is therefore dedicated on approaches to
categorize symptoms of Schizophrenia Discourse in posted
tweets as early as feasible established on deep learning
methodology. This paper content is organized into six
divisions. The first division contains the Introduction section.
The second division specifies about social network. The third
division illuminates related work. Our proposed system is
deliberated in the fourth division which covers the datasets,
data analysis procedure, the proposed LSTM+CNN approach.
The e xperiment results are presented in the fifth division and
conclusions are illustrated in the final segment. The final
segment also contains the discussion as well as the future work
in thatdirection.
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II. SOCIAL NETWORK

The social media network has become immeasurable and
reputation along with all the service industries today. Today
most of the people around the world are usin g the social media
network to share their individual, qualified interest and
condition consciousness.

Social media networks are the collection of collaborative
web-based technology where interested communities produce
and share e xpertise, concepts,

interests and other information through virtual communities

intelligence, specialized
using online communication channels. There are various typ es
of social medias like wikis, Social Networks, Media Sharing
Networks, Discussion Forums, Bookmarking & Content
Curation Networks, Social Review Websites, Community
Blogging & Publishing Websites, Image & Video Hosting
Networks, Social

Sharing Economy Networks, Shopping

Networks, Interest-Based Networks, Anonymous Social

Networks and many more.

The popular social networks are Facebook, Twitter,
LinkedIn etc. The social networks are web based social media
applications which are constantly evolving. Thecommunities
uses the social network to connect people and share
knowledge through human-to-human interaction. It is also
called as relationship networks where likeminded people can
share ideas and knowledge.

The popular image and video hosting websites are Flickr,
photobucket, Instagram, Snapchat, YouTube. Vimeo etc. It is
also called as Media Sharing Websites. These media sharing
networks can be used to share photos, images, videos, live
videos, audios and other medias which can be accessed from
anywhere and anytime around the world. The image and video
hosting websites can be used to promote brand recognition,
lead creation etc. These networks mostly promote user

generated content.

The widespread Discussion Forums networks are reddit,
Quora, Digg, Warrior Forum, etc. Discussion forum are
intrinsically social; since it brings community people collectively
on a collective gr oun d. I n thes e n et wor ks, p eo ple participate
in discussions by publishing and replying to community
messages and also share news, information and other options.
The discussion forum can be either public or private depending
on the conversation intentions. These networks are highly
effective for the market research team.

The predominant social review networks are TripAdvisor,
Yelp, FourSquare, Google My Business, BBB (Better
Business Bureau) etc. These networks allow the online
visitors to determine, share and review for allsorts of location
and experiences like services, products and brands as well as
restaurants, travel destinations, and just about anything else.
These networks are highly effective to understand the



customer’s and consumer’s perspectives. It also provides a
valuable feedback for any kind businesses.

The common Community Blogging & Publishing
Websites are Medium, Tumblr, Blogger, Wordpress etc. A
blogging platform is a web based application which can be
used to publish your creative content online. These network
can be used to publish and find the online content. It is the
most successful methodology to engage with your customers
or audience. Few Blogging networks are e xclusive. This
means that it can be only access by invite.

The widespread Sharing Economy Networks are Airbnb,
Panthe on, Kickstarter etc. These kind networks canbe used to
promote, discover, distribute, purchase, trade and export &
import products and services between community. It is also
called as peer economy or gig economy network. Few online
marketplace offers tourism experiences.

The predominant Bookmarking & Content Curation
Networks are Pinterest, Flipboard, Diggs, StumbleUpon etc.
The online visitors can use these Bookmarking & Content
Curation Networks to save and organize hyperlinks to any
number of web resources and web pages. These applications
allow the us ers to c atego ries the we b links whic h ca n be sh ar ed
among their followers. These categories and web links can be
easily searchable. These networks can be used to discuss new
and tre nding mess ag es, i ma ges and vid eos. T he p rim ary fo cus
on Content Curation Networks are to determine and share
trending articles and other text content.

IlI. RELATED WORK

Most of the existing Natural Language Processing
framework such as Stanford CoreNLP and SpaCy are only
than

modeling Natural Language Processing (NLP) designs. Many

concentrates on predicting semantic forms rather

of the recent research studies have explored linguistics
e xpressions of Schizophrenia Disease in social network
dataset especially from Twitter. Some of the recent research
studies focuses on mental illness and their mo ods and some of
the other research papers focuses on Schizophrenia Disease
Attention Hyperactivity
Syndrome [2] classifies the patients correlated with chronic
In this the dataset

e xtracted from the Reddit which is a famous social network

classifications. Discrepancy

Schizophrenia Disease. research, is
community platform. This paper uses the Reddit API to
develop the corpus. It implemented using the co-training
methodology with the widely used classifier algorithms like

Support Vector Machine, and Naive Bayes.

In the study [4] detects the mental health e xpression and
where the corpus is extracted from college student influenced
data from Reddit API. This paper analysis the verbal and
chronological attributes of the Schizophrenia Diseases from
college students in online social media communities. It
implements a novel inductive transfer learning approach.It
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applies the binary machine learning classification algorithm
with positive and negative as class labels. The machine
learning classification algorithm like logistic regression,
random forest, Ada Boost etc are used for classifying the
Schizophrenia Diseases.

Beliefs
Networks (DBN) which adopts a layer by layer train ing

In research study [9], inventors used Deep

approach. The dataset contains high thin dimensionality
feature vectors. Deep Beliefs Networks (DBN) is used solving
this high dimensionality problem and also decreases the
computational complexity from extracting the high level
feature to low level features. The classification of the data is
implemented using multinomial logistic  regression.
multinomial logistic regression is a multi-class classification
framework. The outcome of this study is better than Support
Vector Machine and Neural Network. In multinomial logistic

regression, the sigmoid logistic function is replaced by

SoftMax function ¢. This research defines the net input Z. is

T

Z =wWoxX0+WiXi+ =W'X

In this research [10], authors performs the automatic text
classification from the medical documents. Dataset are
gathered from medical hospital which
information about 8 different reasons of death. In the
preprocessing steps, authors change the corpus to the lower
case statements. They have also removed the special
characters, punctations and stop words using the Natural
Language Processing Toolkit (NLTK). After that, unigram,

contains the

bigram, trigram, and hybrid-gram features were obtained from
the prep-processed corpus. In this manner, creators have
utilized distinctive best in class content orders models, for
e xample, SVM, NN, NB, and Random Forest (RF). At long
last, creators detailed the SVM as
when contrasted with others.

an outflanked classifier

In study [12], creators have performed a research to
evaluates the accomplishment of wide range of techniques for
automatic cconceptual overview of te xt classification. We
recognize opinion and substance grouping, which are both
quite compelling for promoting applications. In slant order,
the objective of the content grouping strategies is distinguish
the feeling passed on through this content and to effectively
order it as negative. Dictionary based or regulated Al
strate gies are thetwo significant ways to deal with achieve this
errand. The author has used five machin e learning algorithms
1. Arificial Neural Network (ANN) 2. K-Nearest Neighbous
(KNN) 3. Naive Bayes (NB) 4. Random Forest (RF) and 5.
Support Vector Machine (SVM). The authors used five
lexicon based methods such as 1. AFINN-en-165.t xt 2. Bing
Liu and collaborators 3. nrc from Saif Mohammad and Peter
Turney 4. ADER (Valence Aware Dictionary for sEntiment



Reasoning). The first three of these lexicons are based on
unigrams, i.e., single words.

Given the above investigations, we can reason that SVM,
NB and Random Forest perform better for classification of
content. It fundamentally relies upon the attributes of a
Dataset which is under investigation. The vast majority of the
investigations utilized basic SVM or SVM with some
alteration so as to show signs of improvement classification
accuracy. Likewise, for RF it tends to be deduced that it is
generally excellent for multi-class classification and NB
additionally functions admirably with the dataset of little
e xa mple sizes. Subsequently, the Machine learning
approaches beat the dictionary based calculations. Besides, it
tends to be seen that feature e xtraction and feature
determination procedures can help improve the classification
accuracy.

IV. PROPOSED WORK

After the text edit has been completed, the paper is ready
forthe template. Duplicate the template file by using the Save
As command, and use the naming convention prescribed by
your conference for the name of your paper. In this newly
created file, highlight all of the contents and import your
prepared text file. You are now ready to style your paper; use
the scroll down window on the left of the MS Word
Formatting toolbar.

A. Data Acquistion

To train the machine learning algorithm, we require two
different types of datasets: 1. Schizophrenia discourse dataset
2. Non-Schizophrenia discourse dataset. One of the major
steps for neuroscience is Data gathering or Data Acquisition;
since a minor error in the data acquisition may possibly
trigger imprecision in prediction analysis after the predictive
model is built. Twitter is a web based micro blogging and
social networking service provider in which online visitors
can post and obtain messages which can be in the maximum
size of 140 characters. In Twitter, these messages are referred
as tweets. The Kaggle.com already collected the tweets
related to Schizophrenia discourse and provides us to
download those tweets as datasets. To acquire these clients,
Kaggle.com arbitrarily inspected Twitter IDs. From that
point, we continued to download the tweets from the chose
IDs .

Sample Schizophrenia Dataset

2018-04-25 07:01:08 Eastern Standard Time WhatTheFFacts Many sufferers of depression aren't sad; they ...

2018-04-25 07.01:01 Eastern Standard Time luvsguap  No Depression by G Herbo is my moed from now o...

2018-04-25 07:00:48 Eastern Standard Time AyJaxxWhitney ~ What do you do when depression succumbs the br..

2018-04-25 07.00:48 Eastern Standard Time joseholist Ketamine Nasal Spray Shows Promise Against Dep

2018-04-25 07:00:42 Eastern Standard Time CampfireLucifer dont mistake a bad day with depression! everyo...
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Sample Non-Schizophrenia Dataset

ItemID Sentiment SentimentSource SentimentText

0 1 0 Sentiment140 is so sad for my APL frie.
1 2 0 Sentiment140 | missed the New Moon trail.
2 3 1 Sentiment140 omg its already 7:30 :O
3 4 0 Sentiment140 .. Omgaga. Im scoo im gunna CRy. I'.
4 5 0 Sentiment140 1 think mi bf is cheating on melll .

Tweets Summary

Schizophrenia Tweets = Normal Tweets

Training 1384 7146
Validation 462 2382
Testing 462 2383
Total 2308 11911

B. Preprocessing

This research only contemplates the English authored
subject. The next phase of the proposed approach is data
preprocessing. In any machine learning algorithms, the
preprocessing of the dataset normally contains various steps.

Step 1: Rephrase all tweeter seeds as phrases or unigrams.

Step 2: Delete all retweet handlers
Step 3: Delete all the URL from each tweets

Delete all Non-ASCII characters and words from the
discourse

Step 4:

Schizophrenia dataset and Non-

Schizophrenia discourse dataset
Step 5: Break Usernames and Hashtags
Step 6: Delete any punctuations from the hashtags.
Step 7: Delete all punctuations from the tweets

Step 8 : Load the prebuilt datasets and remove those stop
words from datasets

Step 9: Delete all leading and trailing spaces.
Step 10: Delete all numbers from the tweets

Step 11: Delete all multiple in between te xt white spaces
from the tweets



C. Natural language Processing (NLP)

Few of the Penn Treebank tagset

Natural language processing provides efficient methodology
to investigate the text content. Inheritance Structures and Tag Description
Significance of the te xt content can be determined using the . ] ]
Syntax analysis and Semantic analysis. One of the major tasks cc Coordinating Conjunction
for NLP is to classify the sequence. In other words, it is used to }
designate the categorical label for each word in the text content. CD Cardinal Numeral
This can be implem ente d using . .
EX Existential There
1) Partof Speech Tagging
2) Named Entity Recognition IN Preposition, Subordinating Conjunction
Part of Speech Tagging POS Possessive Ending
Parts of Speech (POS) Tagging can be used for
. . . S PP Personal Pronoun
information retrieval. There are two main kinds of tagsets
available in Natural Language Processing PPS Possessive Pronoun
1. Brown Corpus Tagset
RB Adverb
2. Penn Treebank Tagset
Few of the BrownCorpusTagset RBR Adverb, Comparative
Tag Description RBS Adverb, Superlative
CC Coordinating Conjunction SENT Sentence-Break Punctuation
CD Cardinal Numeral VB Verb Be, Base Form
CS Subordinating Conjunction
POS labeling is one of the apparatuses and the segments
DT singular determiner for foundation to Natural Language Processing of a given
language. POS labeling is vital in numerous fields, for
DTI singular or plural determiner/quantifier e xample, content e xpression, language structure, semantic
investigation and interpretation
DTS plural determiner
A tagset is a vector of parts of speech tags. It designates
DTX determiner/double conjunction every single word the extre mely e xpected within the
framework. There are three methodologies are available for
FW foreign word Parts of Speech (POS) Tagging.
1) Rule-Based POS tagging
HL word occurring in headline
2) Transformation-based tagging
IN Preposition 3)  Stochastic (Probabilistic)tagging.
1 Adjective Let usconsider
W=wiw2 W3 ... whn Series of words
JJR Comparative Adjective
T=t1t283 . ta Series of POS Tags
AN Semantically Superlative Adjective
T Morphologically Superlative Adjective
f: W — T=f(W)
NN Singular Or Mass Noun
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Calculation for allocating grammatical feature dependent
on two phases, the main stage utilizes a vocabulary (lexicon)
to dole out each word a rundown of potential grammatical
features, the subsequent stage utilizes an enormous rundown
of manually written disambiguation rules to winnow down
this rundown to a solitary grammatical feature for each word

Conjunction CC

Determiner DT

Named Entity Recognition

Named Entity Recognition (NER) can perform the process
of entity identification and information retrieval. It is capable
of classifying the named entities which are present in the text
content into pre-defined categories like people, locations,
organizations, percentages, quantities, countries, dates,
individuals, product information, service information etc. It
provides asolid semantic meaning for thetext content so that
itis easily to understand the subject of any text content.

Named Entity Recognition (NER) is a sub issue of data
e xtraction and includes handling organized and unstructured
records and distinguishing articulations that allude to people
groups, spots, associations and organizations. NER is an
essential errand and it is the center of regular language
handling (NLP) framework. NER includes two assignments,
which are: right off the bat the recognizable proof of
appropriate names in content, and also the classification of
these names into a lot of predefined classes of intrigue, for
e xa mple, persons, organizations, areas, date and time
articulations
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D. The Proposed Architecture

Text

Tokenization

Determine Phrases
in Vector Space

Part of Speech

Taaaina
Shallow Semantic
Parsing Analysis

Classification




V. EXPERIMENT RESULTS

Performance Evaluation

Performance Measures
Class
Precision Recall F-measure
Anxiety 0.89 0.80 0.82
ADHD 0.66 0.67 0.62
Depression | 0.84 0.87 0.81
Bipolar 0.60 0.80 0.70

From the above table, we can monitor the efficiency of
suggested methodology in terms of class wise categorization
oftweeter statements. In terms of F-measures, we monitor the
of the
categorization of Anxiety tweets and its related comments (F-
measure = 0.82) as compared to ADHD (F-measure = 0.62),

accomplishment recommended method for

Depression (F-measure = 0.84), and Bipolar (F-measure
0.70).

Summarize history for accuracy

model accuracy
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VI. CONSLUSION & FUTURE WORK

In this novel system, we implemented an artificial
intelligence application to division normal and abnormal
Schizophrenia subjects from social media networks using
machine learning methodology. This work proposes a
LSTM+CNN based framework for automated Schizophrenia
Discourse detection, to possibly gather connection phrases
from tweets te xt contents. The semantic consistence between
the machine and human affiliation systems is tentatively
of
comprehension the affiliated. From the all statements

confirmed. This discovering gives a knowledge

described in this paper, we can easily conclude that all the
phases engaged in this approach are important and they all
impact to obtaining the finest out of the algorithms. This
complete procedure stream developed in additional precise
analysis prediction of Schizophrenia discourse.

In the future, we would like to e xtend this project by
analysing for other diseases in the same metal illness areas.
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CSE Department Sathybama University Chennai, India

saimanoj101 0@g mail. com Abstract— The society environm ent and its
wide array of influences factors are very much connected with each

phase of human life operating and developme nt. Schizophrenia is a

chronic and severe mental disease which alters the human memory and mind.
Mental fithess and mental disease are dictated by various and collaborating
social, mental, what's more, organic variables, similarly as wellbeing and
sickness when all is said in done. The clearest proof identifies with the
dangers of mental ailments, which in the created and creating world are

related with markers of neediness, including low degrees of training. The
singular goal of this proposed project is to automatically distinguish patients
with schizophrenia and without schizophrenia. Detection of schizophrenia in
initial periods is crucial to prevent comprehensive mental iliness. Currently,
identifying the schizophrenia discourse which are extensively distributed in
our culture and forecasting the forthcoming phases of the mental illness has
become extremely crucial in modern-day society. Normally patients

express their health condition in one of the most popular social media

networks called Twitter. We introduce a unique and dynamic machine

learning (ML) approach to predict the schizophrenia discourse from

twitter tweets. This unique approach is extremely adaptable as

practically any supervised machine learning algorithm can be utilized for
prediction. The efficiency and accuracy of the machine learning

algorithm is directly proportional to the excellence of the feature

engineering which needs a high level of domain knowledge. To

overc ome this problem, this paper proposes a Deep Neural Network

(DNN) which is capable of automatically identifies the pattern of

schizophrenia discourse and classifies the schizophrenia discourse.

Keywords — Machine Learning, Deep Learning, Convolutional Neural
Network CNN, Long-Short Term Memory LSTM, Natural Language
Processing, Discourse Comprehension, Schizophrenia I. INTRODUCTION
Schizophrenia is a dangerous neurological sickness, which seems in
roughly 1% of the adult population around the globe. It affects
remembrance, awareness, linguistic and executive functions of the
brain. According to World Health Organization (WHO) stated that the
worldwide incidence of global Schizophrenia is just about 20 million
people. Among that69% percentage of Schizophrenia disorder patients
are not obtaining proper meditations. There are various causes for
Schizophrenia disorders. Any research does not distinguish one
particular aspect. Hereditary and environmental influences perform a
major role in its diagnosis. It is normally developed in the adulthood
underthe age of 26. The patients whichare affected by this disease will
have intellectualdeficiencies, includingreadingdisorders. They willhave
difficulty to select suitable phrases while they are talking and
composing. It modifies patients' observation, points of view, and
conduct as confirm by fantasies, dreams, muddled discourse or conduct,
social withdrawal, and differed intellectual deficiencies. Fig 1.
Schizophrenia Word Cloud Schizophrenia Discourse (SD) isamental
ailment, whichisthe highly predominant neurodegenerative disease in
this globe. It is a radical and dense mental iliness influencing
susceptiblepeoples, whose pervasiveness is projected to twice by 2030.
Diagnosis and medication ofneurological Discourseareemphases in
brain study. Despite the fact that meds have been created to treat
schizophrenia, they don't work for all patients, and there is proofthat a
fewtypes ofschizophrenia seem, by all accounts, to be treatment safe.
This just underlines the significance of leading fruitful schizophrenia
clinicalpreliminaries. Accordingto the artificialintelligence study, social
media text analysis has been a leading area of study in the past two to
three decades thathas been commonly applied in wide array XXX-
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XXXXX-XXXX-X/XX/$XX.00 ©20XX IEEE of research such as
healthcare, smart home, surveillance systems, human-computer
interaction, gaming and so on. With an exceptional development of
web-based social networking, huge number of individuals deliberately
share a lot of information by communicating their states of mind,
sentiments, feelings, and day by day battles with emotional well-being
issues via web-based networking media stages like Twitter. This offers
open doors for new comprehension of these networks. With the
improvement of Internet utilization, individuals have begun to impart
their encounters and difficulties to emotional wellness issue through
online discussions, small scale web journals or tweets. Their online
exercises rousednumerousspecialists to present new types ofpotential
human services arrangements and techniques for early melancholy
recognition frameworks. Utilizing distinctive Natural Language
Processing (NLP) methods and content characterizationdrawsnear,they
attempted to prevail in a better improvement. The singular aim of this
application is to develop a machine learning especially deep learning
approach, named Long-Short Term Memory (LSTM) plus Convolutional
Neural Network (CNN), for detecting Schizophrenia disorders using
features obtained from a different dataset from kaggle.com, namely the
Schizophrenia Discourse dataset. The proposed LSTM+CNN is
competent to handle high-ranking dimensional data by expanding the
model interpretability and discovering the highly appropriate features
while dispensing with the typical inequitable class division. Natural
language processing_(NLP) has gained significantly from the revival of
neural networks (NNs), expected io their superior execution with fewer
necessary of contrived features. Convolutional neural network (CNN)
and recurrent neural network (RNN) are the two major types Deep
neural network architecture. Gating systems have been established to
improve certain constraints of the basic recurrent neural network,
causing in two fundamental recurrent neural network types: long_short-
term memory (LSTM) and gated recurrent unit (GRU). This application
is therefore dedicated on approaches to categorize symptoms of
Schizophrenia Discourse in posted tweets as early as feasible
established on deep learning methodology. This paper content is
organized into six divisions. The first division contains the Introduction
section. The second division specifies about social network. The third
divisionilluminates related work. Our proposedsystem is deliberated in
the fourth division which covers the datasets, data analysis procedure,
the proposed LSTM+CNN approach. The experiment results are
presented in the fifth division and conclusions are illustrated in the final
segment. The final segment also contains the discussion as well as the
future work in that direction. Il. SOCIAL NETWORK The social media
network has become immeasurable and reputation along with all the
serviceindustries today. Today mostofthe people aroundthe world are
using the social media network to share their individual, qualified
interest and condition consciousness. Social media networks are the
collection of collaborative web-based technology where interested

communities produce and share expertise, concepts, intelligence,
specialized interests and other information through virtual communities

using onlinecommunicationchannels. Thereare various typesofsocial
medias likewikis, Social Networks, Media Sharing Networks, Discussion
Forums, Bookmarking & Content Curation Networks, Social Review
Websites, Community Blogging & Publishing Websites, Image & Video
Hosting Networks, Sharing Economy Networks, Social Shopping_

Networks, Interest-Based Networks, Anonymous Social Networks and
many more. The popular social networks are Facebook, Twitter,
LinkedIn etc. The social networks are web based social media
applications which are constantly evolving. The communities uses the
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socialnetwork to connect people and share knowledge throughhuman-
to-human interaction. It is also called as relationship networks where
likeminded people can share ideas and knowledge. The popularimage
and video hosting websites are Flickr, photobucket, Instagram,
Snapchat, YouTube. Vimeo etc. It is also called as Media Sharing
Websites. Thesemediasharing networks can beused to sharephotos,
images, videos, live videos, audios and other medias which can be
accessed from anywhere and anytime aroundthe world. The image and
video hosting websites can be used to promote brand recognition, lead
creation etc. These networks mostly promote user generated content.
The widespread Discussion Forums networks are reddit, Quora, Digg,
Warrior Forum, etc. Discussion forum are intrinsically social; since it
brings community people collectively on a collective ground. In these
networks, people participate indiscussions by publishingandreplying to
community messages and also share news, information and other
options. The discussion forum can be either public or private depending
on the conversation intentions. These networks are highly effective for
the marketresearch team. The predominant socialreview networks are
TripAdvisor, Yelp, FourSquare, Google My Business, BBB (Better
Business Bureau) etc. These networks allow the online visitors to
determine, share and review for all sorts of location and experiences
like services, products and brands as well as restaurants, travel
destinations, and just about anything else. These networks are highly
effective to understand the customer‘s and consumer's perspectives. It
also provides a valuable feedbackfor any kind businesses. Thecommon
Community Blogging & Publishing Websites are Medium, Tumbilr,
Blogger, Wordpress etc. A blogging platform is a web based application
which can be used to publish your creative content online. These
network can be used to publish and find the online content. It is the
most successful methodology to engage with your customers or
audience. Few Blogging networks are exclusive. This means thatitcan
be only access by invite. The widespread Sharing Economy Networks
are Airbnb, Pantheon, Kickstarter etc. These kindnetworks canbe used
to promote, discover, distribute, purchase, trade and export & import
products and services between community. It is also called as peer
economy or gig economy network. Few online marketplace offers
tourism experiences. Thepredominant Bookmarking& Content Curation
Networks are Pinterest, Flipboard, Diggs, StumbleUponetc. Theonline
visitors can use these Bookmarking & Content Curation Networks to
save and organize hyperlinks to any number ofweb resources andweb
pages. These applications allow the users to categories the web links
which can be shared among their followers. These categories and web
links can be easily searchable. These networks can be used to discuss
new and trending messages, images andvideos. Theprimary focus on
Content Curation Networksare to determine andshare trending articles
and other textcontent. IIl. RELATED WORK Most ofthe existing Natural
Language Processingframework such as Stanford CoreNLP and SpaCy
are only concentrates on predicting semantic forms rather than

modeling Natural Language Processing (NLP) designs. Many of the
recent research studies have explored linguistics expressions of

Schizophrenia Diseaseinsocial networkdataset especiallyfrom Twitter.
Some ofthe recent researchstudies focuses on mental illness andtheir

moods andsomeoftheother researchpapers focuses on Schizophrenia
Diseaseclassifications. Attention Discrepancy Hyperactivity Syndrome
[2] classifies the patients correlated with chronic Schizophrenia Disease.

In this research, the dataset is extracted from the Reddit which is a
famous social network community platform. This paper uses the Reddit
API to develop the corpus. It implemented using the co-training
methodology with the widely used classifier algorithms like Support
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Vector Machine, and Naive Bayes. In the study [4] detects the mental
health expression and where the corpus is extracted from college
student influenced data from Reddit API. Thispaper analysis the verbal
and chronologicalattributesofthe Schizophrenia Diseases from college
students in online social media communities. It implements a novel
inductive transfer learning approach. It applies the binary machine
learning classification algorithm with positive and negative as class
labels. The machine learning classification algorithm like logistic
regression, random forest, Ada Boost etc are used for classifying the
Schizophrenia Diseases. In research study [9], inventors used Deep
Beliefs Networks (DBN) whichadoptsa layer bylayer trainingapproach.
The dataset contains high thin dimensionality feature vectors. Deep
Beliefs Networks (DBN) is used solving this high dimensionality problem
and also decreases the computational complexity from extracting the
high level feature to low level features. The classification ofthe data is
implemented using multinomial logistic regression. multinomial logistic
regressionis a multi-classclassificationframework. Theoutcomeofthis
study is better than Support Vector Machine and Neural Network. In
multinomiallogistic regression, the sigmoid logistic function isreplaced
by SoftMax function ?. Thisresearch defines the netinput ? is ? = wOx0
wix1 + ...... +wmxm = > IN=0 wiwi = wTx + In this research [10],
authors performs the automatic text classification from the medical
documents. Dataset are gatheredfrom medicalhospital which contains
theinformation about 8 different reasons of death. Inthe preprocessing
steps, authors change the corpus to the lower case statements. They
have alsoremoved thespecialcharacters, punctations andstop words
using the Natural Language Processing Toolkit (NLTK). After that,
unigram, bigram, trigram, and hybrid-gram features were obtained
from the prep -processed corpus. Inthis manner, creators haveutilized
distinctive bestinclass content orders models, for example, SVM, NN,
NB, and Random Forest(RF). Atlonglast, creatorsdetailedthe SVM as
an outflanked classifier when contrasted with others. In study [12],
creators have performeda research to evaluates theaccomplishment of
wide range of techniques for automatic cconceptual overview of text
classification. Werecognizeopinionand substancegrouping, which are
both quite compelling for promoting applications. In slant order, the
objectiveof the content grouping strategies is distinguish the feeling
passed on through this content and to effectively order it as negative.
Dictionary based or regulated Al strategies are the two significant ways
to deal with achieve this errand. The author has used five machine
learning algorithms 1. Arificial Neural Network (ANN) 2. K-Nearest
Neighbous (KNN) 3. Naive Bayes (NB) 4. Random Forest (RF) and 5.
Support Vector Machine (SVM). The authors used five lexicon based
methods such as 1. AFINN-en-165.txt 2. Bing Liu and collaborators 3.
nrc from Saif Mohammad and Peter Turney 4. ADER (Valence Aware
Dictionary for sEntiment Reasoning). The first three of these lexicons
are based on unigrams, i.e., single words. Given the above
investigations, we canreason that SVM, NB and Random Forestperform
better for classification of content. It fundamentally relies upon the
attributes of a Dataset which is under investigation. The vast majority
of the investigations utilized basic SVM or SVM with some alteration so
as to show signs of improvement classification accuracy. Likewise, for
RE it tends to be deduced that it is generally excellent for multi-class
classification and NB additionally functions admirably with the dataset
of little example sizes. Subsequently, the Machine learning approaches
beat the dictionary based calculations. Besides, it tends to be seen
that feature extraction and feature determination procedures can help
improvethe classificationaccuracy. IV.PROPOSEDW ORK Afterthe text
edithas been completed, the paperis ready forthe template. Duplicate
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the template file by using_ the Save As command, and use the naming
convention prescribed by your conference for the name ofyour paper. In
this newly created file, highlight all of the contents and import your
prepared text file. You are now ready to style your paper; use the scroll
down window on the left of the MS Word Formatting toolbar. A. Data
Acquistion To train the machine learning algorithm, we require two
different types of datasets: 1. Schizophrenia discourse dataset 2. Non-
Schizophrenia discourse dataset. One of the major steps for
neuroscience is Data gathering or Data Acquisition; since a minor error
in the data acquisition may possibly trigger imprecision in prediction
analysis after the predictive model is built. Twitter is a web based micro
blogging and social networking service provider in which online visitors
can postand obtainmessages which can bein the maximumsizeof 140
characters. In Twitter, these messages are referred as tweets. The
Kaggle.com already collected the tweets related to Schizophrenia
discourse and provides us to download those tweets as datasets. To
acquiretheseclients, Kaggle.comarbitrarilyinspected Twitter IDs. From
that point, we continued to download the tweets from the chose IDs .
Sample Schizophrenia Dataset Sample Non-Schizophrenia Dataset
Tweets Summary B. Preprocessing Thisresearchonly contemplatesthe
English authored subject. The next phase of the proposed approach is
data preprocessing. In any machine learning_algorithms, the
preprocessing of the dataset normally contains various steps. Step 1:
Rephrase all tweeter seeds as phrases or unigrams. Step 2: Delete all
retweet handlers Step 3: Delete all the URL from each tweets Step 4:
Delete all Non-ASCII characters and words from the Schizophrenia
discourse dataset and Non- Schizophrenia discourse dataset Step 5:
Break Usernames and Hashtags Step 6: Delete any punctuations from
the hashtags. Step 7: Delete all punctuations from the tweets Step 8:
Load the prebuilt datasets and remove those stop words from datasets
Step 9: Delete all leading and trailing spaces. Step 10: Delete all
numbers from the tweets Step 11: Delete all multiple in between text
white spaces from the tweets C. Natural language Processing (NLP)
Natural language processing provides efficient methodology to
investigate the text content. Inheritance Structures and Significance of
the text content can be determined using the Syntax analysis and
Semantic analysis. One of the major tasks for NLP is to classify the
sequence. In other words, it is used to designate the categorical label
for each word in the text content. This can be implemented using

2)

Parts of Speech (POS) Tagging can be used for information
retrieval. There are two main kinds of tagsets available in Natural
Language Processing 1. Brown Corpus Tagset 2. Penn Treebank Tagset
Few of the Brown Corpus Tagset Tag Description CC Coordinating
Conjunction CD Cardinal Numeral CS Subordinating_Conjunction DT
singular determiner DTI singular or plural determiner/ quantifier DTS
plural determiner DTX determiner/double conjunction FW foreign word
HL word occurring in headline IN Preposition JJ Adjective JJR
Comparative Adjective JUS Semantically Superlative Adjective JJT
Morphologically Superlative Adjective NNSingular OrMass Noun Fewof
the

Numeral

POSPossessive Ending_ PPPersonal Pronoun PP$Possessive
Pronoun RBAdverb RBRAdverb, ComparativeRBSAdverb, Superlative
SENTSentence-Break Punctuation VBVerbBe,Base FormPOSlabeling
is one of the apparatuses and the segments for foundation to Natural
Language Processing of a given language. POS labeling is vital in
numerous fields, for example, content expression, language structure,
semantic investigation and interpretation A tagsetis a vector ofparts of
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speech tags. It designates every single word the extremely expected
within the framework. There are three methodologies are availablefor
Parts of Speech (POS) Tagging. 1) Rule-Based POS tagging 2)
Transformation-basedtagging 3) Stochastic (Probabilistic)tagging. Let
us consider W = wiw2 w3............... wn Series of words T =11 t2 t3
................ tn Series of POS Tagsf: W — T = f(W) Rule based POS
Tagging Calculation for allocating grammatical feature dependent D. The
Proposed Architecture on two phases, the main stage utilizes a
vocabulary (lexicon) to dole out each word a rundown of potential
grammatical features, the subsequent stage utilizes an enormous
rundownof manually writtendisambiguationrules to winnowdownthis
rundown to a solitary grammatical feature for each word Data Sets
Chennaiisa niceplace . Butweatherissobad in Chennai Adjective JJ
Adverb RB Conjunction CC Determiner DT Noun NN, NNP Preposition IN
VerbVBZTextTokenizationDetermine PhrasesinVectorSpace Partof
SpeechTaggingNamed Entity Recognition Named Entity Recognition
(NER) can performthe processofentityidentification andinformation
retrieval. It is capable of classifying the named entities which are
present in the text content into pre-defined categories like people,
locations, organizations, percentages, quantities, countries, dates,
individuals, product information, service information etc. It provides a
solid semantic meaning for the text content so that it is easily to
understand thesubject ofanytextcontent. Named Entity Recognition
(NER) isasub issue ofdataextractionand includes handling organized
andunstructured recordsanddistinguishing articulations thatallude to
people groups, spots, associations and organizations. NER is an
essential errand andit is thecenterofregularlanguage handling (NLP)
framework. NERincludestwo assignments, which are: rightoffthebat
the recognizable proof of appropriate names in content, and also the
classification of thesenames into alotofpredefinedclassesofintrigue,
forexample, persons, organizations, areas, dateandtime articulations
Shallow Parsing Semantic Analysis Classification V. EXPERIMENT
RESULTS Performance Evaluation Class Precision Performance Measures

Recall F-measure Anxiety 0 890 80 0.82 ADHD 0.66 0.67 0.62
Depressio n 0. 84 0. 87 0. 81 Bipolar 0.60 0.80 0.70 From the above

table, we can monitor the efficiency ofsuggested methodology in terms
of class wise categorization of tweeter statements. In terms of
F-measures, we monitor the accomplishment ofrecommendedmethod
for the categorization of Anxiety tweets and its related comments (F-
measure = 0. 82) as compared to ADHD (F-measure = 0. 62),
Depression (F-measure = 0. 84), and Bipolar (F-measure = 0.70).
Summarize history for accuracy Summarize history for loss VI.

CONSLUSIO N & FUTURE WORK In this novel system, we implemente d
an artificial intelligence application to division normal and abnormal
Schizophrenia subjects from social media networks using machine

learning methodology. This work proposes a LSTM+ CNN based
framework for automated Schizophrenia Discourse detection, to possibly
gather connection phrases from tweets text contents. The semantic
consistence between the machine and human affiliation systems is
tentatively confirmed. This discovering gives a knowle d ge of
comprehension the affiliated. From the all statements described in this
paper, we can easily conclude that all the phases engaged in this

approach are important and they all impact to obtaining the finest out of
the algorithms. This complete procedure stream develop ed in additional
precise analysis prediction of Schizophrenia discourse. In the future, we
would like to extend this project by analysing for other diseases in the
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