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1 Introduction

The below steps show the specifications, tools and steps that are needed to configure the
code. Sentiment analysis and topic modelling has been performed using machine learning and
deep learning also word vectorization is done.

2  System Specification

Following are the system configuration:
* Operating System: Windows 11
* Processor: Intel Core i5 8th Gen
* Hard Drive: 500SSD
« RAM: 8GB

3 Software Tools

Some of the software tools used to implement this project are:
e Python
e Jupyter Notebook

3.1 Software Installation
This presents the processes taken in installing the tools used.

e Download and Installation of Python 3.9.6. The download link is
https://www.python.org/downloads



https://www.python.org/downloadsl

(e & python.org/downloads/ *r

Python

e python’ o

About Downloads Documentation Community Success Stories Events

A\
Download the latest version for Windows {A“ ﬂ
Lo

Looking for Python with a different 0S? Python for Windows,
Linux/UNIX, S, Other

Want to help test development versions of Python? Prereleases,
Docker i

Looking for Python 2.7? See below for specific releases

Fig 1: Python Download

onorg X @ NewTab x| + o=

b Python 3.9.6 (64-bit) Setup =

Install Python 3.9.6 (64-bit)

Select Install Now to install Python with default settings, or choose
Customize to enable or disable features.

@ Install Now

C:\Users\pc\AppData\Local\Programs\Python\Python39

Includes IDLE, pip and documentation
Creates shortcuts and file associations

—> Customize installation
Choose location and features

python

for Ml Install launcher for all users (recommended)

windows [] Add Python 3.9 to PATH Cancel

~ Fig 2: Python Installation

% Python 3.9.6 (64-bit) Setup ' == X

Setup was successful

New to Python? Start with the online tutorial and
documentation. At your terminal, type "py" to launch Python,
or search for Python in your Start menu.

See what's new in this release, or find more info about using
Python on Windows.

@ Disable path length limit

Changes your machine configuration to allow programs, including Python, to
bypass the 260 character "MAX_PATH" limitation.

python

for

windows Close

Fig 3: Completion of Installation



| B Command Prompt - py — O X

as an internal or external command,
batch file.

for more information.

Fig 4: Confirmation of Python Installation

4 Implementation

The libraries from python used in implementing this project:
e Scikit-Learn
o Keras
e Pandas
e Pickle
e Numpy

e Genism

e Nitk

e Enchant

e Scacy

e Matplotlib
e Seaborn

dfl.sample(s)
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Fig 5: Checking the data on News Dataset



[2]: |train_data = pd.read_csw( train.csv’)
test_data = pd.read_csvi test.csy ™)

tralin_data.head()

e 14 aricle highillghite
0 O001d] afc2dfa7odd 130 3antddafiboBcET0] By . Assooaied Press . PUBLISHED: . 14:11 EST... Bishop John Falda, of North Dakota, is taking _..
1 D002 0G5S St a2 T Bd Bh P2 A 54 A% e 30 Sl [CHMY - Ralph Mata wees an mbemal affaies .. Criminal complaint: Cop used his role 0 helo .
2 00027 e965-A28 435001 beSEESEAbIRAIaAZN0TT A drunk driver wha kiled & young woman ina h... Craig Ecclestan-Todd, 27, had drunk =f least L.

3 0002c 1743663 Todlel BATc335c 04 ded Tadh 1869 (CHMY - With a breezy sweep of his pen Presid...  Mina dos Santas says Europe must be ready b a_..
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In [8]:

Jut[a]:

Fleetaood are the only leam still fo have 2 10... Flestwood tap of League One after 2-0 win at 5_..

Fig 6: Checking the data on CNN/Daily News
Dataset

]: | dfil.infof)

<class “"pandas.core.frame.Datarrame’ »
RangeIndex: 4514 emtries, @ to 4513
Data columns (total & columns}:

#  Column Mon-Mull Count Ciype
a author 4514 non-null  object
1 date 4814 non-null  object
2 headlines 4514 non-null  object
2 read_more 4514 non-null @ object
4  text 4814 non-null  object
5 ctext 4396 non-null  object

dtypes: objectig)
memory usage: 211.7+

KB

Fig 7: Data info on News Dataset

Loading the train and validation datasets

We are reading just a subset of 10,000 rows from the validation datasets to reduce the runnig fime.

# Reod the csv file

data = pd.read_csv(data_path,encoding="utf-&8'}
#0rop rows with duplicote vwolues in the text column
data.drop_duplicates{subset=["text"],inplace=True)
#rop rows with null volues in the text varioble

data.dropna{inplace=True)
data.reset_index{drop=True,inplace=True)

# we gre using the text varigble as the summary and the ctext os the source text
print({'Drop mull and duplicates, Total rows:', len(data}}

# Renome the columns
data.columns = ['summary”, 'text']
data.head(}

Drop MEEl and duplicates, Total rows: 23589

suUmmary

text

0 payim raises 1 4 billion softbank largest funding

digital payments startup paytm raised 1 4 bill...

1 petrel price cut 3 per litre daity revision si.. oil companies thursday reduced petrol price 3 ...
2 army plans deploy women officers cyber warfare  indian army announced plans deploy wormen offic...
3 wday chopra confirms yrf produce jessica chast.. yash rgj films ceo wday chopra confirmed los a...
4  mulayam yadawv contest 2019 polls mainpurisp |...  senior samajwadi party leader ram gopsl yadav ...

Fig 8: Treating null values on News Dataset
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In [12]: | # Remove puncuation from word
def rm_punc_from_word(word):
clean_alphabet_list =
alphabet for alphabet in word if alphabet not in string.punctuation
]

return

'.join(clean_alphabet_list)

print({rm_punc_from_word("#ccol!'})

# Remove puncuation from text
def rm_punc_from_text(text):
clean_word_list = [rm_punc_from word(word} for word in text]
return "'.join(clean_word_list)
print(rm_punc_from_text("rFrankly, my dear, I don't give a damn"})
cool
Frankly my dear I dont give a damn

In [13]: f* Remowe numbers from text
def rm_number_from_text(text):
text = re.sub{'[8-9]+"', "", text)
return ' '.joinm(text.split{)) # to rm “extra’ white space

print(rm_number_from_text{'vou are leetimes more sexier than me'))
print(rm_number_from_text{'If you taught yes then you are 18 times more delusional than i

yvou are times more sexier than me
If you taught ves then you are times more delusional than me

[37]:

In [14]: |# Remove stopwords from text
def rm_stopwords_from text(text):
_stopwords = stopwords.words( english®)
text = text.split()
word_list = [word for word in text if word not in _stopwords]
return * '.join{word_list)}

rm_stopwords_from_text("Love means never having to say you're sorry

I

Fig 9: Removing punctuations, stop words,
and special characters on News dataset

def get_enbedding_matrix(tokenizer, embedding dim, vocab_size=Nome):
word_Lindex = tokenizer.word_index

wot = list(word_index_keys{))
path_to_glove_file = ../ /input/glovetbfglove.6B.388d. txL’

emteddings_index = {}
with open{path_to_glove file) as f:
for line in
woerd, coefs = line.split{mazsplit=1)
coefs = np.fromstring(ceefs, “F°, sep=" ")
embeddings_index|[word] = coefs

print{"Found ¥s word vectors.”™ ¥ len{embeddings_index) )

rum_tokens = len{vec) # 2 if not vocab_size else vocab_size
hits = @8
misses = @

& Prepare smbedding matrix
embedding_matrix = np.zerss((num_tokens, embedding_dim)}
for word, 1 in word_Lindex.items(}):
enbedding vector = embeddings_index.get (word)
if embedding_vector is not None
¥ Words f d in enbed

¥ This des the representation for
embedding_matrix[i] = embedding_vector
hits #= 1
eloe:
misses #= 1
print(“Cenverted %d words (%d misses)” ¥ (hits, misses))

return embedding_matrix

get_enbedding matrix(x_tokenizer, enbedding dim, x_vocab_size)
get_enbedding matrix(y_tokenizer, embedding dim, y_vocab_size)

Found 428888 word vectors.

Corve ed 56468 words (43398 misses)
Found 488888 word vectors.

Converted 27615 words {9E25 micses)

Fig 10: Word2vec Vectorization on News Dataset




(48] : | seq2seq = bulld_seq2seq_model with_just_Lstmi(
embedding dim, latent_dim, max_text_len,
x_wvocab_size, y_wvocab _size,
®_embedding_matrix, y_esbedding matrix

)

Hodel: "model”

Layer {type) Outpult Shape Param U Connected to
input_1 (Inputlayer)  [(Nene, 42)] @
enbedding (Embedding ) [None, 42, 38d) 2995778d input_1[8][&]
Input_2 [Inputlayer) | (Hone, Hone} | ]
lstm (LSTHM) [(MNene, 42, 248), (N 519368 embedding[@][8]
enbedding 1 {Embedding) (Nome, Hone, 388) 11232388 input_Z[8][&]
1sta_1 {LSTH) [(Mane, 42, 248), (N 461768 latm[B][@]
latm_2 (LSTH) [ (Hone, Hone, 248}, 519368 embedding_1[8][a]
lstm_1[a@][1]

Istm_1[@][2]

time_distributed (TimeDistributl (None, HNone, 37441) S813281 lstm_z[@][e]
Total params: 51,713,761

Trainable params: 21,756,861

HNon-trainable params: 25,957,738

Fig 11: Building LSTM on News Dataset

5 EVALUATION:

In [63]: | rouge.get_scores(model_out, reference, avg=Truoe)

Out[63]: {"rouge-1": {'r': 9.469B50889E50E898,
pri B.5562608412698412,
“fr: B S85497BBE23ISATES),
"rouge-2": {'r': B.18825925925925925
“p'i B L2642BRT142857142,
fri 8. 1164519118818471G,
"rouge-1": {'r': B.ASLAIGETLAIGETLNE,
“p': B.53841260841 26583,
fr: B AB932133T64724123

Fig 12: ROUGE Metrics of LSTM on News Dataset
ROUGE score

In [27]: | rouge = Rougel)
rouge. get_scores(hyps, test_data.highlights, avg=True, Lgnore_empty=True)

Qut[27]: {"rouge-1": {'r': B.89954767488522659,
“p'i @ XB303BE4RL128816,
Fr B 1407@ETATATTAS4AG]),
"rouge-2t: {'r': B.@141PRSETEBGEI3532,
“p'i B.83314324664559827,
fr: B BlASGEREETILB4ETAAG],
"rouge-1": {'r': B.@542064047143182
Tpti @.17881720187386114,
TFUY @.132927012288572821)

Fig 13: ROUGE Metrics of LSTM on CNN/Daily Mail Dataset



In [d46]: | & Colcuiaote the Rouge-Z and Rouwge-L metrics for the volidotion dotaset
r2_f, r2_p, rd_r, rl_¥, rl_p, rl_r = eval_metrics(predicted sumsaries, list{labeled sumsaries), False)

print({ 'Mean Rouge-2 Ficore: °,np.mean{r2_f}, 'Mean Rouge-L Ficore: °,mp.mean{rl )}
¥5tore the reswlfs on the datafrome

vallid_dataset| 'pred_summary” | = predicted_summaries

valid_dataset] rougei-+'] = rd2_f

valid_dataset] 'rouge2-p'] = rd_p

vallid_dataset] 'rougei-r'] = rd_r

valid_dataset] 'rougel-+'] = rl_f

valid_dataset| rougel-p'] = rl_p

valid_dataset] 'rougel-r'] = rl_r

Mean Rouge-2 Ficore: @.88411B184491251278 Mean Rouge-L FScore: 8. 86175245438535315

Fig 14: Mean ROUGE Metrics of attention mechanism

R0 4

Epoch

In [46]: | & Loss
plt.plot{history.history[ "loss' J[1:], label='tralin loss®)
plt . plat{histery history[ "wal loss®], label='wal®)
plt.xlabel("Epoch” )
plt.ylabel( " Loss")
plt.legend(loc="Lower right®}

Out[46]: «matplotlib.legend.Legend at @x7Fe7d3bS2dde:

i3 — btram loss

— il

20

=] 1a m E v a0

Fig 15: LSTM Loss and Accuracy on News
Dataset



In [44]: | import math
import re
from collections import Counter

WORD = re.compile(r"\ws")

def get_cosine{vecl, vec2):
intersection = set{vecl.keys(}) & set(vec2.keys())
numerator = sun( [vecd[x] * vec2[x] for x in intersection])

suml = sum{[wecl[x] ** 2 for x in List(vecl.keys())])
sum2 = sum{[wec2[x] ** 2 for x in List(vecZ.keys())])
dencninator = math.sgrt{suml) = math.sqrtfsumZ}

if mot denominator:
return @.8
else:
return float({numerator) [ denominator

to_wvector(text):
WORD . Findall{text)
return Counter(words)
1=[]
for i in range(4808):
t1 = seqlsumnary(y_val[i])

decode_sequence(x_val[1]).reshape(l,max_text_len)}
= text_to_wector(textl)

text_te_wector(text2)
et sine({vectorl, vectorl)
ine)
print("Accuracy with Attentien:", sum{l)/len(1))

Accuracy with Attenticon: @_45B5ES@SS7ELL52
Fig 16: LSTM with an attention mechanism

accuracy

2022-26-13 22:57:17.7358522: I tensorflow/stream_executorfcudafcuda_dmn.cc: 36

FILFIT4 - 7795 - loss: 1.3654 - val_loss: 201884

Epoch 2718
TPAF774 - 763s - loss: 2.8653 - wval_loss: 1.954E
Epoch 3718
TrAFT74 - 761s - loss: 1.9883 - val_lass: 1.9387
Epoch 4718
TIAF774 - 761s - loss: 1.9451 - wval_loss: 1.9@45
Epoch 5718
Tr&f774 - 7635 - loss: 1.9166 - wal_loss: 1.8816
Epoch &/18
FTLST74 - TG@s - loss: 1.8963 - wal_loss: 1.8686
Epoch 7718
FILAFIT4 - 7628 - loss: 1.BB11 - wval_loss: 1.8563
Epoch B/18
TPAF774 - 761s - loss: 1.B699 - val_loss: 1.8468
Epoch 5/18

TRAFI74 - 7638 - lois: 1.B685 - wval_lass: 1.8484
Epoch 1a/18
TIAF774 - 7628 - loss: 1.8524 - val_loss: 1.8348

Out[22]: <¢keras.callbacks.History at @x7fd9faldécon:

Fig 17: Epochs on CNN/Daily Mail News
Dataset

6 Execution of the code

Following are the steps to run the code:-

1. Download the IDT zip by datasets and python files



2. unzip the files into a folder

3. Open Spyder or Jupyter through anaconda GUI

4. Open .py files in Spyder and .ipynb file in Jupyter

5. Change the path to path referencing dataset with in your folder

6. Run the code, either step by step or whole code at the same time.



