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Sentiment Analysis using machine learning
algorithms: online women clothing reviews

Shuangyin Xie
X18126634

1 Overview

In the research,Support Vector Machine, Logistic Regression, Random Forest and Naive
Bayes methods are selected to solve the sentiment analysis about online clothing reviews.
All the methods are conducted by python language.

The manual will be followed in terms of Overview, System introduction, Installation,
Implement and Results.

2 System Introduction

2.1 Hardware

The processor specifications are 1.8GHz dual-core Intel Core i5, Turbo Boost up to
2.9GHz, with 3MB shared L3 cache, 256GB PCle-based SSD,8GB of 1600MHz LPDDRS3
onboard memory. And System is MacOS.

2.2 Software

The application requires Anaconda Navigator, jupyter notebook 6.0. Besides, Microsoft
Excel from Microsoft Office is to make graphics.

3 Installation

3.1 Installing software

Before starting the solutions, some software need to be installed. Figure [1| shows how to
download the Anaconda.

Figure |2 indicates the Matplotlib need to be installed.

Figure |3| presents the process of installing matplotlib in terminal.

3.2 Install packages

Besides Anaconda navigator, some packages also need to be installed.
Figure [5] and [6] shows the stopwords and nltk.
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Figure 1: Download Anaconda
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Figure 2: Install Matplotlib

(base) xBsByBdeMacBook-Air:~ xBsByBS pip install matplotlib —-upgrade

Collecting matplotlib
Downloading https://files.pythonhosted. org/packages/aB/76/68bc 3374 Fa2d803df: 8 8670238bda* 1
13.2M8 1.7WB/s

I
Requirement already satisfied,
Requirement already satisfied, skipping upgrade: pyparsing!=2.8.4
Requirement already satisfied, skipping upgrade: python-dateutil>=2.1 in famaconda3/lib/python3.7/site-packages (from matplotlib) (2.8
Requirement already satisfied, skipping upgrade 11 in /anacondad/1ib/python3.7/site-packages (from matplotlib) (1.17.2)
Requirement already satisfied, skipping upgrade: .10 in /anaconda3/1ib/python3.7/site-packages (from matplotlib) (8.18.8)
Requirement already satisfied, skipping upgrade: setuptools in /anaconda3/1ib/python3.?/site-packages (from kiwisolver»=1.8.1->matplotlib) (41.6.1)
Requirement already satisfied, skipping upgrade: six>=1.5 in fanaconda3/lib/pythond.7/site-packages (from python-dateutil>=2.1->matplotlib) (1.12.8)
Installing collected packages: matplotlib
Found existing installation: matplotlib 3.1.1
Uninstalling matplotlib-3.1.1:
Successfully uninstalled matplotlib-3.1.1
Successfully installed matplotlib-3.1
(base) xBsByBdeMacBook-Air:~ xBsBy8S ||

skipping upgrade: kiwisolver>=1.8.1 in fanaconds3/lib/pythond.7/site-packages (from matplotlib) (1.1.8
2 1.6,>=2.8.1 in /: d

Figure 3: Install Matplotlib
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import pandas as pd

import numpy as np

import datetime as dt

import matplotlib.pyplot as plt

import seaborn as sns

from wordcloud import WordCloud

import re

import nltk

from nltk.corpus import stopwords

from sklearn.model selection import train test_split

from sklearn.feature extraction.text import CountVectorizer
from sklearn.svm import SVC

from sklearn.linear model import LogisticRegression

from sklearn.ensemble import RandomForestClassifier

from sklearn.naive bayes import Multinomialnﬂ

from sklearn import metrics

from sklearn.metrics import classification report, confusion matrix, auc, roc_curve
from sklearn.preprocessing import StandardScaler, MinMaxScaler
tmatplotlib inline

import warnings

warnings.filterwarnings( 'ignore')

Figure 4: Install packages

(base) xBsByBdeMacBook—-Air:~ x8s8y8% python -m nltk.downloader stopwords
Jfanaconda3/lib/python3.7/runpy.py:125: RuntimeWarning: 'nltk.downloader' found
in sys.modules after import of package 'nltk', but prior to execution of 'nltk.d
ownloader'; this may result in unpredictable behaviour

warn{RuntimeWarningimsg))
[nltk_datal Downloading package stopwords to
[nltk_datal fUsers/xBsByB/nltk_data...
[nltk_datal Unzipping corpora/fstopwords.zip.
(base) xBsByBdeMacBook-Air:~ xBsByBS% I

Figure 5: Install stopwords

(base) xBsBy8deMacBook—Air:~ xBs8y8S python —m nltk.downloader all
/ 7/zunpy. py:125 "nltk.downloader' found in sys.modules after import of package 'nltk', but prior to execution of 'nltk.downloader'; this mey result in unpredictable

behaviour
warn(Runtinewarning(msa))
[nltk_data) Downloading collection 'all

[nltk dota]

[nltk_dota] Donnloading package abc to /Users/xBs8yB/nltk_data
[nltk_data) Unzipping corpora/abe.zip

[nltk_dota] Donnloading package alpino o

nltk_data /Users/xBsBy8/nltk_data

nltk_data Unzipping corpora/alpino.zip.

nltk_data Donnloading package biocreative_ppi to
nltk_dota /Users/xs8y8/nltk_data

nltk_data Unzipping corpora/bioczeative ppi.zip.
nltk_data Donnloading package brown to

nltk_data /Users/xBsByB/nltk_data

nltk_dota Unzipping corpora/brown.zip

nltk_data Donnloading package brown_tei to
nltk_data /Users/xBsBy8/nltk_data

nltk_data Unzipping corpora/brown_tei.zip.
[nltk_dota] Donnloading package cess_cat to

[nltk data) /Users/xBs8y8/nltk_data

[nltk dota] Unzipping corpora/cess_cat.zip
nltk_data Donnloading package cess_esp to

nltk_data /Users/xBsBy8/nltk_data

nltk_data Unzipping corpora/cess_esp.zip
nltk_dota Donnloading package chat@® to

nltk_data /Users/xBsBy8/nltk_data. ..

nltk_data Unzipping corpora/chate. zip.

nltk_data Downlosding package city_database to
nltk_dota /Users/xBsBy8/nltk_data

nltk_data Unzipping corpora/city_database.zip
nltk_data Downloading package emudict to

nltk_data /Users/xBsBy8/nltk_data

[nlck data] Unzipping corpora/cmudict.zip

[nltk data) Downloading package comparative_sentences to
[nltk dota] Users/xBs8y8/nltk_data

[nltk_dota] Unzipping corpora/comparative_sentences.zip
[nltk_data) Downloading package comtrans to
[nltk_dota] /Users/xBsBy8/nltk_data

nltk_data Donnloading package conl12088 o
nltk_data /Users/xBsBy8/nltk_data. ..

nltk_data Unzipping corpora/conl12080.zip.
nltk_data Donnloading package conl12002 to
nltk_data /Users/xBsBy8/nltk_data. ..

nltk_data Unzipping corpora/conl12082.zip.
nltk_data Donnloading package conl12087 to
nltk_data /Users/xBsBy8/nltk_daca
[nlck data] Donnloading package crubadan to
[nltk_data) /Users/xBsBy8/nltk_data
[nltk dota] Unzipping corpora/crubadan.zip
[nltk_dota] Donnloading package dependency_trecbank to
[nltk_data) /Users/xBsBy8/nltk_data

nltk dotal Unzipping corpora/dependency_treebank. zip
[nltk_dota] Downlosding package dolch to

Figure 6: Install nltk



4 Implement and Results

4.1 Data Set

The data set is downloaded from Kaggle.ﬂThe data set is about online women clothing
reviews(Agarap and Grafilon; 2018)).

® ot

Women's E-Commerce Clothing Reviews
23,000 Customer Reviews and Ratings

[ ]
£ . nicapotato - updated 2 years ago (Version 1)

Data Kernels Discussion Activity Metadata Download (8 MB) New Notebook H

£ Usability 8.8 22 License CCO: Public Domain % Tags business, computing,
natural and physical sciences, internet, nlp

Figure 7: Data set

4.2 Load Data Set
Open the Jupyter and Read the data set into the Jupyter.

WEL LI s L L LTE WERL LAY S | LS

df_reviews = pd.read_csv('/Users/xBs8yB/Desktop/research project/reviews.csv')

Figure 8: Read the dataset

4.3 Execute Pre-processing

After loading the dataset, pre-processing the data set in order to prepare for the model.
Figure [0 shows the process of pre-processing.

4.4 Split data
Figure [10| shows the code of split data.

4.5 Model
Figure [11| shows the code of models.

4.6 Results

The results are saved in review4.csv file.
Figure 12| shows the results of each model.

"https://www.kaggle.com/nicapotato/womens-ecommerce-clothing-reviews
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https://www.kaggle.com/nicapotato/womens-ecommerce-clothing-reviews

Figure 9: Data pre-processing

df reviews3 = df reviewsl[[ 'Review Text', 'Rating','Class Name', 'Age', 'Sentiment']]
# split data

from sklearn.model_ selection import train_test split

from sklearn.feature_extraction.text import CountVectorizer

vectorizer = CountVectorizer()

train data,test_data = train test_split(df reviews3,train size=0.8,random_state=0)
X_train = vectorizer.fit transform(train data[ 'Review Text'])

y_train = train data['Sentiment’]

X_test = vectorizer.transform(test data[ 'Review Text'])

y_test test_data( 'Sentiment']

Figure 10: Split the data

4.7 FEvaluation

Figure [13| shows the AUC and ROC.
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from sklearn.svm import SVC

start=dt.datetime.now()

svm = SvVC(C=1.0,
kernel='linear’',
class_weight='balanced',
probability=True,
random_ state=111)

svm. fit (X _train,y train)

# evaluate the model
from sklearn.svm import SVC
import re
test_predictions = svm.predict(X_test)
print(classification_report(y_test, test_predictions, svm.classes_ ))
# logistic regression
from sklearn.linear model import LogisticRegression
start=dt.datetime.now()
lr = LogisticRegression(class_weight='balanced',
random state=111,
solver='lbfgs',
c=1.0)
lr.fit(X train,y train)
from sklearn.linear model import LogisticRegression
import re
test_predictions = lr.predict(X_test)
print(classification report(y_test, test_predictions, lr.classes_ )}
# random forest
from sklearn.ensemble import RandomForestClassifier
rf model = RandomForestClassifier(n estimators=1000, max_ depth=5,
class_weight='balanced', random state=3)
rf model.fit(X train, y train)
from sklearn.ensemble import RandomForestClassifier
import re
test_predictions = rf model.predict(X_test)
print(classification_report(y_test, test_predictions, rf model.classes_ ))
# Naive Bayes
from sklearn.naive bayes import MultinomialNB
start=dt.datetime.now()
nb = MultinomialWB()
nb.fit(X train,y train)
from sklearn.naive bayes import MultinomialNB
import re
test predictions = nb.predict(X test)

Figure 11: Split the data



lReview Text Rating Class Name Age Sentiment  Logistic Regr Naive Bayes SVM Random Forest
2883 | love this 5 Blouses 69 TRUE TRUE TRUE TRUE TRUE
G628 This top is at 2 Knits 30  FALSE FALSE FALSE FALSE FALSE
7658 The fabric at 4 Knits 22 TRUE TRUE TRUE TRUE TRUE
5832 This dress is 5 Dresses 41 TRUE TRUE TRUE TRUE TRUE
12081 The sweater 5 Sweaters 68 TRUE TRUE TRUE TRUE TRUE
7267 | purchased t 5 Knits 35 TRUE TRUE TRUE TRUE TRUE
14829 | am 5'4 and 5 Dresses 51 TRUE TRUE TRUE TRUE TRUE
10155 Cute and sim 4 Knits 35 TRUE TRUE TRUE TRUE TRUE
16524 This screams 5 Sweaters 37 TRUE TRUE TRUE TRUE TRUE
7047 | was on the 5 Knits 45 TRUE TRUE TRUE TRUE TRUE
20687 Retailer has 5 Blouses 28 TRUE TRUE TRUE TRUE TRUE
2658 | live in these 5 Shorts 48 TRUE TRUE TRUE TRUE TRUE
2272 | am usually 4 Intimates 68 TRUE TRUE FALSE TRUE FALSE
10463 | love these 5 Jeans 51 TRUE TRUE TRUE TRUE TRUE
10316 This dress is 5 Dresses 22 TRUE TRUE TRUE TRUE TRUE
18668 Mothing "skii 5 Jeans 60 TRUE TRUE TRUE TRUE TRUE
20968 | normally w 2 Dresses 42 FALSE FALSE FALSE FALSE FALSE
7004 Loved this sv 5 Knits 43 TRUE FALSE TRUE TRUE TRUE
3797 lam 5'4", 1. 4 Knits 62 TRUE TRUE TRUE TRUE TRUE
6329 | ordered a s 4 Knits 46 TRUE TRUE TRUE TRUE TRUE
14739 This is a very 5 Intimates 45 TRUE TRUE TRUE TRUE TRUE
18575 Comfortable, 5 Lounge 38 TRUE TRUE TRUE TRUE TRUE
2621 This dress is 5 Dresses 33 TRUE TRUE TRUE TRUE TRUE
21432 This is 5 Knits 24 TRUE TRUE TRUE TRUE TRUE
7320 Made fora s 4 Dresses 45 TRUE FALSE TRUE FALSE FALSE
17126 | love the loc 4 Blouses 43 TRUE TRUE TRUE TRUE FALSE
14258 This dress is 5 Dresses 55 TRUE TRUE TRUE TRUE TRUE
11551 Based on rew 5 Blouses 66 TRUE TRUE TRUE TRUE FALSE
5825 | love these t 5 Swim 35 TRUE TRUE TRUE TRUE TRUE
4674 Love the colc 4 Knits 63 TRUE TRUE TRUE TRUE FALSE
4332 This dress is 5 Dresses 36 TRUE TRUE TRUE TRUE TRUE
5570 | just tried 5 Jeans 30 TRUE TRUE TRUE TRUE TRUE
5853 | like the colc 4 Dresses 32 TRUE FALSE FALSE TRUE FALSE
3421 | justgota p 4 Pants 40 TRUE TRUE TRUE TRUE TRUE

Figure 12: Results

# ROC curve and AUC

pred_svm = svm.decision function(X_ test)
fpr_svm,tpr_svm,_ = roc curve(y_ test.values,pred svm)
roc_auc_svm = auc(fpr_svm,tpr_svm)

pred_lr = lr.predict_proba(X_test)[:,1]
fpr_lr,tpr_lr, = roc_curve(y_test,pred 1lr)
roc_auc_lr = auc(fpr_lr,tpr_1r)

pred_rf model = rf model.predict proba(X_test)[:,1]
fpr_rf model,tpr_rf_model,_ = roc_curve(y_test.values,pred_rf_model)
roc_auc_rf model = auc(fpr rf model,tpr rf model)

pred_nb = nb.predict proba(X_test)[i,1]

fpr_nb,tpr_nb,_ = roc_curve(y_test.values,pred_nb)

roc_auc_nb = auc(fpr_nb,tpr nb)

£, axes = plt.subplots(2, 2,figsize=(15,10))

axes[0,0].plot(fpr_svm, tpr_svm, color='darkred', lw=2, label='ROC curve (area = {:0.2f})'.format(roc_auc_svm))
axes[0,0].plot([(0, 1], [0, 1], color='navy', lw=2, linestyle='--"')

axes[0,0].set(xlim=[-0.01, 1.0], ylim=[-0.01, 1.05])

axes[0,0].set(xlabel ='False Positive Rate', ylabel = 'True Positive Rate', title = 'Support Vector Machine')
axes[0,0].legend(loc='lower right', fontsize=13)

axes[0,1].plot(fpr_lr, tpr lr, color='darkred', lw=2, label='ROC curve (area = {:0.2f})'.format(roc_auc_lr))
axes[0,1].plot([0, 1], [0, 1], color='navy', lw=2, linestyle='--')

axes[0,1].5et(xlim={-0.01, 1.0], ylim=[-0.01, 1.05]})

axes[0,1].set(xlabel ='False Positive Rate', ylabel = 'True Positive Rate', title = 'Logistic Regression')
axes[0,1].legend(loc="lower right', fontsize=13)

axes[1,0].plot(fpr rf model, tpr_rf model, color='darkred', 1lw=2, label='ROC curve (area = {:0.2f})'.format(roc_auc rf_
axes[1,0].plot([0, 1], [0, 1], color='navy', lw=2, linestyle='--')

axes[1,0].set(xlim=[-0.01, 1.0], ylim=[-0.01, 1.05])

axes[1,0].set(xlabel ='False Positive Rate', ylabel = 'True Positive Rate', title = 'Random Forest')
axes[1,0].legend(loc='lower right', fontsize=13)

axes[1,1].plot(fpr_nb, tpr_nb, color='darkred',6 lw=2, label='ROC curve (area = {:0.2f})'.format(roc_auc_nb))
axes[1,1].plot([(0, 1], [0, 1], color='navy', lw=2, linestyle='--')

axes[1,1].set(xlim=[-0.01, 1.0], ylim=[-0.01, 1.05])

axes[1,1].set(xlabel ='False Positive Rate', ylabel = 'True Positive Rate', title = 'Naive Bayes')
axes[1,1].legend(loc="'lower right', fontsize=13);

Figure 13: AUC and ROC
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Figure 17: AUC
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