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1 Requirements
The hardware, software, libraries required to conduct the research experiment is as follows:
1.1 Hardware Requirements

Operating System: Windows 10

Processor: Intel Core i3 or above

Memory: 8GB

Hard Disk Drive / Solid State Drive: 20GB

Hardware Accelerator: GPU Inbuilt in Google Collaboratory (Nvidia K80s, T4s, P4s, P100s)

1.2 Software Requirements

IDE: Google Collaboratory [ Cloud-based Jupyter Notebook]

Python: 3.6

API: pushshift.io

Documentation Tools: Microsoft Office, Microsoft Excel, Microsoft PowerPoint.
Web Browser: Google Chrome

1.3 Packages Required

Pandas
Numpy
Matplotlib
Seaborn
Itertools
NLTK
Scikit-learn
spaCy
Keras
Torch
Regular Expression

Installation command: pip install <package-name>
1.4 Word- Embedding Required

Global Vectors (GloVe)



2 Environment Setup

Sign in to Google Collaboratory with Gmail credentials [1] and Mount Google Drive to
access all the data sources [2] as shown in figure 1.

Welcome to Colaboratory
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. What is Colaboratory?

Colaboratory, or ‘Colab’ for short, allows you to write and execute Python in your browser, with

« Zero configuration required

= Free access to GPUs

« Easy sharing
Whether you're a student, a data scientist or an Al researcher, Colab can make your work easier. Watch to find out more,
or just get started below!

Getting started

The document that you are reading is not a static web page, but an interactive environment called a Colab notebook that lets you write and
execute code.

For example, here is a code cell with a short Python script that computes a value, stores it in a variable and prints the result:
+ Code — + Text

i‘gr': ooI Collaboratory Setup
3 Data Sources

The libraries for each of the Code File are listed in the first cell of the file. They will be
imported accordingly. All the data files are stored separately at the end of each python file.

Research contains two data sources, namely labeled dataset, and unlabelled dataset.
e Labelled Dataset: The dataset® is built based on the medical lexicons. They are
extracted from Reddit and are annotated manually with domain expertise. (Gaur et al,

2019).
e Unlabelled Dataset: The data is scraped from Reddit — ‘r/SuicideWatch’. API used to
scrap is pushshift.io?. The code snippet for data scraping is shown in Figure 2.
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Figure 2: Data Scraping from Reddit using pushshift.io

1 https://github.com/AmanuelF/Suicide-Risk-Assessment-using-Reddit
2 https://pushshift.io/api-parameters/


https://github.com/AmanuelF/Suicide-Risk-Assessment-using-Reddit
https://pushshift.io/api-parameters/

Labeled dataset: Reddit_Raw_Data.xlsx
Unlabeled dataset: Unlabelled_Data.xlsx

4  Data Cleaning

The data sources are cleaned for removing outliers, missing values, noisy data, and form
structures textual data. The code snippet for Data Cleaning is shown in Figure 3. The main
package for the cleaning process is the spaCy? library. This step is conducted on the labeled
dataset and unlabelled dataset separately.

™ Final_Clean.ipynb
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', str(t.lemma_))

Figure 3: Data Cleaning
Labeled dataset: Clean_Reddit_Raw_Data.xlsx
Unlabeled dataset: Unlabelled_Data_Clean.xlsx

5 Data Augmentation

Enhancing the diversity of the initial cleaned dataset takes place here. This step produces a
well-balanced dataset. The code snippet is shown in Figure 4. This step is processed on a
cleaned labeled dataset from the previous step.

3 https://pypi.org/project/spacy/


https://pypi.org/project/spacy/
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Figure 4: Data Augmentation

Labeled dataset: Aug_Clean_Reddit Raw_Data.xlsx

6 Semi-Supervised Learning

This step is processed using the cleaned unlabelled dataset scraped from Reddit. The code
snippet is shown in Figure 5.
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Figure 5: Self-Learning
Unlabelled dataset: semipred_data.csv

7 Data Modelling

The files Aug_Clean_Reddit Raw_Data.xIsx —and semipred data.csv are merged and
algorithms are applied. This part consists of two models namely Text CNN and BiLSTM.

e Hardware Accelerator Set up: GPU must be selected in the Notebook settings before
running the code. The snapshot of the same is shown in Figure 6.
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Figure 6: Google Collab Notebook Settings

e Loading GloVe embeddings: The pre-trained word embeddings called GloVe must be
downloaded* and inserted in Google drive or the code to directly download in the
Google Collab is written. The snapshot of the same is shown in Figure 7.

Load Glove Embeddings and Embedding Matrix Creation

def load glove(word_ ir
EMBEDDING_FILE = 'L / >
def get coefs(word,*arr) urn s N = JE=3

embeddings_index = dict(get_coefs{*o.split("” ) or in open(EMBEDDING_FILE)}

all_embs = np.stack({embeddings_inde
emb_mean,emb_std = -8.e8@ B.
embed_size = all_embs.shape[1]

SN R W N R

nb_words min{max_features, len{word_in
embedding matrix = np.random.normal (emb_;
~ word in word_index.
if i »= max_features: t
embedding_wve r = embeddi
if embedding wector is not =
embedding_matrix[i] = embedding_ wector

embedding wvector = em dings_index.get(word.capitalize(})
if embeddi wvector i ot one :
embedding matrix[i] = embedding_wector

return embedding matrix

embedding_matrix = lead_glove(tokenizer.word index)
print(np.shape(embeddi matrix))

Figure 7: GloVe Embeddings

e Text Convolution Neural Network (TextCNN)
The code snippet for the Text CNN model is shown in Figure 8.

4 http://nlp.stanford.edu/data/glove.840B.300d.zip



TextCNN Algorithm

num_filters = 36
n_classes = len(le.classe

.embedding = nn.Embedding(max_features, embed s

.embedding.weight = nn.Parameter(torch.tensor(e ding_matrix, dtype=torch.float
.embedding.weight.requires_grad =

.convsl = nn.ModuleList([nn.Conv2d(1, num_filters, (K, embed_size)) for K in filter_si
.dropout = nn.Dropout(8.1)

.fcl = nn.Linear(len(filter_sizes)*num_filters, n_classes)

forward(self,

LI

(3) for conv in self.convsl
11d(i, i.size(2)).squeeze(2) for i in x]
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Figure 8: Text CNN

e Bidirectional Long Short Term Memory(BiLSTM)
The code snippet for BILSTM Model is shown in Figure 9.

BILSTM Algorithm

(> ] 31LSTM(nN. !

__init_ (self)
(BiLSTM, self). init ()
self.hidden_size = 64
drp = @.1
es = len(le.classe
.embedding = nn.Embedding(max_featu , embed
bedding.weight = nn.Parameter(torch.tensor(embedding_matrix, dtype=torch.float32))
.embedding.weight.require
.1stm = nn.LSTM(embed_si F.hi n_size, bidirectional= ,» batch_first=
.linear = nn. i s , 64)
.relu = nn. ue)
.dropout = nn.Dropout(drp)
.out = nn.Linear(64, n_classes)

forward(self,

h_embedding = self.embedding(x)

h_1stm, _ = self.lstm(h_embedding)
= torch.mean(h_lstm, 1)
i lctm
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Figure 9: BILSTM
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8 Data Visualisations

The final code is visualizations of the text corpus for interpretation purposes. The code
snippet is shown in Figure 10.
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Figure 10: Data Visualizations
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