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1 Introduction

The main objective of this manual is to document the procedure and configuration of
hardware utilized to provide a guideline to any user willing to produce the desired out-
comes. This manual consists of code snippets used for exploratory data analysis, data
preparation, model creation etc. alongside hardware and software specifications of the
machine utilized for the implementation of this research project. The structure of this
technical manual is as follows: Chapter 2, highlighting the hardware and software config-
uration requirements, Chapter 3, discusses the data collection technique adopted, chapter
4, sheds light on exploratory data analysis conducted over the data, and then chapter 5
discusses the implementation aspect of all the models.

2 Environment

2.1 Configuration of Hardware and Software

The hardware configuration of the machine utilized for the implementation of this research
project is shown in Figure [I} It has Intel’s i5 10th generation core with 2.11 GHz clock,
64-bit Windows 10 OS installed with 8 GB of onboard RAM.
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Figure 1: Hardware configuration of systemutilized for implementation of this research
project

For the implementation of this project, Google Colaboratory’cloud based Jupyter
notebooks have been utilized. For EDA purposes the default resource i.e., 12.69 GB of



RAM and 107.72 GB of Disk space is utilized. However, for RNN based Deep Learning
Models, Graphics Processing Unit (GPU) accelerators have been utilized and for BERT
based models, Tensor Processing Unit (TPU) have been utilized.

3 Collection of Data

The dataset has been downloaded from Kaggle which is an open platform. The link to the
dataset ishttps://www.kaggle.com/c/quora-insincere-questions-classification/
data?select=train.csv. This data is then uploaded into drive and the code is shown
in Figure [2js utilized to upload it into Google’s Colab instance.

eCredentials.pet_application_default()
S drive = GoogleDriv uth)

1 link_train = "hitps://dri

1 train id = "1kt

Figure 2: Code for uploading data into Google Colaboratory instance from Drive

4 Exploratory Data Analysis

EDA was carried out to understand the flow of data. A pie chart has been plotted based
on the classification category to understand the structure of data.

Figure 3: Classification of data based on categories

Most frequent words found in both categories of data are then plotted along with
wordcloud.


https://www.kaggle.com/c/quora-insincere-questions-classification/data?select=train.csv
https://www.kaggle.com/c/quora-insincere-questions-classification/data?select=train.csv

n range(@, len{counter}):
append(counter[i][e])

]-astyp

5 Insincere

7 wordcloud =

18 # plot i
11 plt.figure(figsize
12 plt.ims

13 plt.

Figure 5: Generating WordCloud of most frequent words appearing in sincere category

5 Implementation of Models

5.1 RNN based Deep Learning Models

Figure [6] shows the import of required libraries.



atenate, Reshape, Flatten, Concatenate, Dropout
5 Sequential
initializers, regularizers, constraints, optimizers, layers
am

Figure 6: Libraries required by RNN based Deep Learning Models

Figure [7| shows the code utilized in splitting the data into train and validation set in
the ratio of 80:20.

44897, 3)
1275, 3)

Figure 7: Splitting the data into train and validation

Figure [§] shows the code utilized for filling of "_NA_’ values.

16 train_X = data_train["g B
11 validation X = data validation["

Figure 8: Filling *_NA_’ values

Figure [9 shows the code utilized for tokenization of sentences.

tokenizer.fit_on_text

& train X = tokenizer.texts to sequences(train_x)

validation_X = tokenizer.texts_to_sequences(validation_X)

Figure 9: Tokenizing the sentences



Figure [10] shows the code utilized for padding of sentences.

19 4 : e =
28 train_X = pad_sequences({train_X, maxlen=maxlen)

21 validation_X = pad_sequences{validation_X, maxlen=maxlen)

Figure 10: Padding the sentences

Figure [11{shows the code utilized for prediction of RNN based Deep learning Models.

o 1 predict validation y = model 4.predict{[validation X], batch size=25e, verbose-1)
2 for thresh in np.arange(e.1, .51
thresh = np.round(thresh, 2)
print("F1 score at thre {1}".format(thresh, metrics.f1 score(validation y, (predict validation ysthresh).astype(int))))

Figure 11: fnal classification prediction through RNN based Deep Learning models

5.2 Transformers based Models
Figure 12| shows the import of required libraries.

re
numpy as

ntiwordnet as swn
E opwords
£ wordnetLemmatizer

rt BertwordPieceTockenizer
t train_te

transformers

tqdm. notebo rt tgdm
z ertwordPrieceTokenizer

Figure 12: Libraries required by Transformers based Models

Figure 13| shows the function created to fast tokenize the data.



all ids = []

for i in tgdm{range(a,
text_chunk - te
encs = tokenizer.encode_batch(tex
all ids.extend([enc.ids for enc in encs])

return np.array{all_ids)

Figure 13: Function for fast tokenization of data

Figure [14] shows the function created to build the transformer model.

=f build_model(transformer, max_len=512}:
input_word_ids = Input(s %_len,), dtype=tf.int32, name="input_word

sequence_output = transformer(input_word ids)[e]
tls token = sequence output[

model . compile(Adam{ learning_rate=]
model . summary()
return medel

Figure 14: Function for building transformer model

Figure 15| shows the code to detecting the no. of TPU clusters available.



tpu = tf.distribute.cluster_resolver.TPUClusterResolver()
print~ R on TPU ', tpu.master{})

tf.config.experimental_connect_to cluster(tpu)
tf.tpu.experimental.initial _tpu system(tpu)
trategy = tf.distribute.experimental.TPUStrategy(

1¢

l

12 strategy = tf.distribute.get strategy()

12

14 print{"REPLICAS: ", strategy.num_replicas_in_sync)

Figure 15: Detecting th no. of TPU clusters available

Figure [16| shows the code which Tokenize the data using fast tokenizer function.

fast_encode(train_set] Jasty , fast_tokenizer distilbert, max_length-MAX_LEN)
4val x = fast_encode(validation set t'].astype -.T| ), fast_tokenizer distilbert, max_length-MaX LEN)
5 frain y = train_set[ ].values

aval y = validation set['t
7 print(train_x.shape)
2 print(train_y.shape)

Figure 16: Function for fast tokenization of data

Figure[I7)shows the code utilized in converting data into tensorflow compatible format.



3 train_dataset
tf.data.D

.from_ten ces((train_x, train_y))
.repeat

-shuffl

.batch({BATCH !

.prefetch{AUTD)

lid dataset

print{train_d
print(valid_dat

Figure 17: Converting the data into tensorflow compatible format

Figure [18 shows the code utilized for prediction of Transformers based Models.

1 pred_val y = DistilBERT model.predict(val x, batch_size=BATCH SIZE)
2 for thresh in np.arange(e.1, .7e1, @.el1):

thresh = np.round(thresh, 2
print{"F1 at t 18} is {1}".format{thresh, metrics.f1_score(val y, (pred_val yxthresh).astype(i

Figure 18: Final classification prediction through Transformers based models
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