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Configuration Manual

Liam Higgins
Student ID: x21182523

1 Introduction

This configuration manual describes the technical procedures to carry out the suggested
research and produce the appropriate, reproducible findings. The handbook offers
information on system configuration requirements, procedures for gathering and cleaning
data, processes for creating lexicon and machine learning sentiment analysis models, and
actions and code samples for model evaluation.

2 Hardware Configuration

The hardware specifications used for the implementation of the research project is detailed
below.

Operating System: Microsoft Windows 10 Pro

Version: 10.0.19044 Build 19044

OS Manufacturer Microsoft Corporation

System Name: STULAP-4086

System Manufacturer: Dell Inc.

System Model: Latitude 5410

System Type: x64-based PC

System SKU: 09A0

Processor: Intel(R) Core (TM) i5-10210U CPU @ 1.60GHz, 2112 Mhz, 4
Core(s), 8 Logical Processor(s)

BIOS Version/Date: Dell Inc. 1.10.0, 14/12/2021

SMBIQOS Version: 3.2

BIOS Mode: UEFI

Windows Directory: C:\Windows

System Directory: C:\Windows\system32

Installed Physical Memory: 16.0 GB
Total Physical Memory 15.6 GB
Available Physical Memory 5.29 GB

Total Virtual Memory: 18.0 GB
Available Virtual Memory: 6.59 GB

Page File Space: 2.38 GB

Page File: C:\pagefile.sys
Kernel DMA Protection On

Hyper-V enabled: Yes



3 Software Configuration

All coding was conducting using the R programming language. The integrated development
environment (IDE) for R is called RStudio. Along with a console-based editor with syntax
highlighting and direct code execution, it also has features for managing workspaces and
graphing, history, debugging, and history. RStudio runs on desktop computers and is offered
in both open source and paid editions (Windows, Mac, and Linux). The open source free to
use version was used.

3.1 Installing R Language

The R language is available via CRAN file transfer protocol (FTP) servers (https://cran.r-
project.org/) and below is the method to download and install on a Windows 10 laptop.

g User Account Cantral @

. g Do you want to allow the following program from an
~* unknown publisher to make changes to this computer?

Program name:  R-3_0_0-win.exe

Publisher: Unknown
File origin: Downloaded from the Internet
%) Show details Yes J [ Mo
Change when these notifications appear
15! Setup - R for Windows 2.0.0 o] @ [
Select Destination Location
Where should R for Windows 3.0.0 be installed? R

| Setup will install R for Windows 3.0.0into the following folder.

To continue, dick Mext, If you would like to select a different folder, dick Browse,

Program Files\R.\R-3.0.0 Browse...

At least 1.2 MB of free disk space is required.

« Badk I[ MNext = ]I Cancel



https://cran.r-project.org/
https://cran.r-project.org/

{8 Setup - R for Windows 3.0.0 =e =

Select Components
Which components should be installed? R

Select the components you want to install; dear the components you do not want to
install. Click Next when you are ready to continue,

Custom installation -
| Core Files 60,4 MB
| 32-bit Files 13.1MB
| 84-bit Files 15.1 MB
| Message translations 6.3 MB

Current selection requires at least 6.2 MB of disk space.

| < Back H Mext = ]| Cancel

3.2 RStudio Download & Installation

RStudio is an open source Integrated Development Environment (IDE) freely available at the
official RStudio website (https://www.rstudio.com/products/rstudio/download/). By selecting
the appropriate Windows 10 compatible version download it is necessary to run the installer.

{5 RStudio Setup L= S

Welcome to the RStudio Setup
Wizard

This wizard will guide you through the installation of RStudio.

Itis recommended that you dose all other applications
befare starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue,

Mext = DF(J | Cancel



https://www.rstudio.com/products/rstudio/download/

About RStudio

RStudio

Version 1.4.1103
© 2009-2021 RStudio, PBC

Wax Begaonia®™ (458706c3, 2021-01-07) for Windows
Mozilla/5.0 (Windows NT 10.0; Windd; x64) AppleWebiit/537.36 (KHTML, B Gacko} (tfWebEngine/5 128
Chrome,53.0.3457.128 Safari/537.36

Unl=ss you have recsived this program directly from R5tudio pursuant to the terms of a commercial license
agreement with R5tudio, then this program is Bcensad to you under the terms of version 3 of the GNU Affero
General Public License

Qpen Source Components

QK

3.3 Installation of Required Libraries & Packages
R Library: Library Function: Library Documentation:
library(readr) Reading & writing of | https://www.rdocumentation.org/packages/readr/versions/1.3.1
csv files
library(tidyr) Reshape & https://www.rdocumentation.org/packages/tidyr/versions/0.8.3
manipulation
library(dplyr) Data Manipulation https://www.rdocumentation.org/packages/dplyr/versions/0.7.8
library(ggpubr) Visualisations https://www.rdocumentation.org/packages/ggpubr/versions/0.4.0
library(GGally) Plots & Graphs https://www.rdocumentation.org/packages/GGally/versions/1.5.
0
library(mlbench) Machine Learning https://www.rdocumentation.org/packages/mlbench/versions/2.1
Benchmark Problems
library(caret) Classification And https://www.rdocumentation.org/packages/caret/versions/6.0
Regression Models
library(heatmaply) | Visualizing high- https://www.rdocumentation.org/packages/heatmaply/versions/1.
dimensional data 2.1
library(tidyverse) Tidy Data Outputs https://www.rdocumentation.org/packages/tidyverse/versions/1.3
.0
library(twitteR) Connecting to https://cran.r-project.org/web/packages/twitteR/twitteR.pdf
Twitter API
library(rtweet) Collecting Twitter https://cran.r-project.org/web/packages/rtweet/rtweet.pdf
Data
library(ROAuth) Interface For OAuth | https://cran.r-project.org/web/packages/ROAuth/index.html
library(hms) Formatting date and https://cran.r-project.org/web/packages/hms/index.html
time-of-day
library(lubridate) Date formatting https://cran.r-
project.org/web/packages/lubridate/vignettes/lubridate.html
library(tidytext) Text mining and tidy | https://cran.r-project.org/web/packages/tidytext/index.html
data frames
library(tm) Text Mining https://www.rdocumentation.org/packages/tm/versions/0.7-8
library(wordcloud) | Word Cloud https://cran.r-
Generator project.org/web/packages/wordcloud/wordcloud.pdf
library(igraph) Network Analysis https://igraph.org/r/pdf/latest/igraph.pdf
and Visualization
library(glue) Interpreting String https://cran.r-project.org/web/packages/glue/index.html
Literals
library(stringr) String manipulation https://www.rdocumentation.org/packages/stringr/versions/1.4.0
library(ggplot2) Plots https://www.rdocumentation.org/packages/ggplot2/versions/3.3.
3
library(plotly) Plots https://plotly.com/python/
library(ggeasy) Easy Access to https://cran.r-project.org/web/packages/ggeasy/index.html
'ggplot2' Commands



https://www.rdocumentation.org/packages/readr/versions/1.3.1
https://www.rdocumentation.org/packages/tidyr/versions/0.8.3
https://www.rdocumentation.org/packages/dplyr/versions/0.7.8
https://www.rdocumentation.org/packages/ggpubr/versions/0.4.0
https://www.rdocumentation.org/packages/GGally/versions/1.5.0
https://www.rdocumentation.org/packages/GGally/versions/1.5.0
https://www.rdocumentation.org/packages/mlbench/versions/2.1
https://www.rdocumentation.org/packages/caret/versions/6.0
https://www.rdocumentation.org/packages/heatmaply/versions/1.2.1
https://www.rdocumentation.org/packages/heatmaply/versions/1.2.1
https://www.rdocumentation.org/packages/tidyverse/versions/1.3.0
https://www.rdocumentation.org/packages/tidyverse/versions/1.3.0
https://cran.r-project.org/web/packages/twitteR/twitteR.pdf
https://cran.r-project.org/web/packages/rtweet/rtweet.pdf
https://cran.r-project.org/web/packages/ROAuth/index.html
https://cran.r-project.org/web/packages/hms/index.html
https://cran.r-project.org/web/packages/lubridate/vignettes/lubridate.html
https://cran.r-project.org/web/packages/lubridate/vignettes/lubridate.html
https://cran.r-project.org/web/packages/tidytext/index.html
https://www.rdocumentation.org/packages/tm/versions/0.7-8
https://cran.r-project.org/web/packages/wordcloud/wordcloud.pdf
https://cran.r-project.org/web/packages/wordcloud/wordcloud.pdf
https://igraph.org/r/pdf/latest/igraph.pdf
https://cran.r-project.org/web/packages/glue/index.html
https://www.rdocumentation.org/packages/stringr/versions/1.4.0
https://www.rdocumentation.org/packages/ggplot2/versions/3.3.3
https://www.rdocumentation.org/packages/ggplot2/versions/3.3.3
https://plotly.com/python/
https://cran.r-project.org/web/packages/ggeasy/index.html

library(SnowballC)

Text Stemming

https://cran.r-
project.org/web/packages/SnowballC/SnowballC.pdf

library(RColorBre | Colour Palettes https://www.rdocumentation.org/packages/RColorBrewer/versio
wer) ns/1.1-2
library(magrittr) Better structuring of | https://www.rdocumentation.org/packages/magrittr/versions/2.0.

data

1

library(Amelia)

Imputes missing data

ﬁttps://www.rdocumentation.orq/packaqes/AmeIia/versions/l.?.
6/topics/missmap

library(forcats) GGplot frequency https://cran.r-project.org/web/packages/forcats/index.html
library(caTools) Data wrangling https://cran.r-project.org/web/packages/caTools/caTools.pdf
library(gridExtra) Arranging plots into https://www.rdocumentation.org/packages/gridExtra/versions/2.

grids & labeling

3

library(cowplot)

Arranging plots into
grids & labeling

ﬁttps://www.rdocumentation.orq/packaqes/cowpIot/versions/l.1.
1

library(reshape2)

Transform wide/long
data

Https://www.rdocumentation.orq/packaqes/reshapeZlversions/l.4
4

library(scales)

Better plotting

h_ttps://www.rdocumentation.orq/packaqes/scales/versions/0.4.1

library(rpart) CART algorithms https://cran.r-project.org/web/packages/rpart/rpart.pdf

library(rpart.plot) Plotting Decision https://cran.r-project.org/web/packages/rpart.plot/index.html
Trees

library(partykit) Visualising Decision | https://cran.r-project.org/web/packages/partykit/index.html
Trees

library(data.table) Subset rows, select https://www.rdocumentation.org/packages/data.table/versions/1.
and compute columns | 13.6

library(ggthemes) Themes for visuals https://www.rdocumentation.org/packages/ggthemes/versions/3.

5.0

library(mice)

Imputation & other
tools

https://www.rdocumentation.org/packages/mice/versions/3.13.0

library(widyr)

Matrix Functions

https://cran.r-project.org/web/packages/widyr/index.html

library(lexicon)

lexicons, dictionaries,
and word lists

https://cran.r-project.org/web/packages/lexicon/index.html

library(sentimentr)

Calculate Text
Polarity Sentiment

https://cran.r-
project.org/web/packages/sentimentr/sentimentr.pdf

library(syuzhet) Extracts sentiment https://cran.r-project.org/web/packages/syuzhet/index.html
syuzhet lexicon

library(stopwords) | Remove stopwords https://cran.r-project.org/web/packages/stopwords/index.html
for NLP

library(e1071) Machine Learning https://cran.r-project.org/web/packages/e1071/index.html
algorithms

library(createDataP | Split data (test/train) | https://www.rdocumentation.org/packages/caret/versions/6.0-

artition) 92/topics/createDataPartition

library(rsample) Bootstrap and cross- | https://cran.r-project.org/web/packages/rsample/index.html
validation

library(recipes) Prepares data for https://cran.r-project.org/web/packages/recipes/index.html
modeling

library(textrecipes)

Converts text to
numerical features

https://cran.r-project.org/web/packages/textrecipes/index.html

library(yardstick) Confusion matrix and | https://cran.r-project.org/web/packages/yardstick/index.html
RMSE functions
library(kernlab) Kernel-Based https://cran.r-project.org/web/packages/kernlab/index.html

Machine Learning
Algorythms

3.4 Twitter Developer Account

To access the Twitter Application Programming Interface (API) and extract the Twitter Tweet data
needed for this research project a Twitter Developer Account is required. This can be obtained free of
charge by visiting https://developer.twitter.com/en and registering using a valid email address.

5



https://cran.r-project.org/web/packages/SnowballC/SnowballC.pdf
https://cran.r-project.org/web/packages/SnowballC/SnowballC.pdf
https://www.rdocumentation.org/packages/RColorBrewer/versions/1.1-2
https://www.rdocumentation.org/packages/RColorBrewer/versions/1.1-2
https://www.rdocumentation.org/packages/magrittr/versions/2.0.1
https://www.rdocumentation.org/packages/magrittr/versions/2.0.1
https://www.rdocumentation.org/packages/Amelia/versions/1.7.6/topics/missmap
https://www.rdocumentation.org/packages/Amelia/versions/1.7.6/topics/missmap
https://cran.r-project.org/web/packages/forcats/index.html
https://cran.r-project.org/web/packages/caTools/caTools.pdf
https://www.rdocumentation.org/packages/gridExtra/versions/2.3
https://www.rdocumentation.org/packages/gridExtra/versions/2.3
https://www.rdocumentation.org/packages/cowplot/versions/1.1.1
https://www.rdocumentation.org/packages/cowplot/versions/1.1.1
https://www.rdocumentation.org/packages/reshape2/versions/1.4.4
https://www.rdocumentation.org/packages/reshape2/versions/1.4.4
https://www.rdocumentation.org/packages/scales/versions/0.4.1
https://cran.r-project.org/web/packages/rpart/rpart.pdf
https://cran.r-project.org/web/packages/rpart.plot/index.html
https://cran.r-project.org/web/packages/partykit/index.html
https://www.rdocumentation.org/packages/data.table/versions/1.13.6
https://www.rdocumentation.org/packages/data.table/versions/1.13.6
https://www.rdocumentation.org/packages/ggthemes/versions/3.5.0
https://www.rdocumentation.org/packages/ggthemes/versions/3.5.0
https://www.rdocumentation.org/packages/mice/versions/3.13.0
https://cran.r-project.org/web/packages/widyr/index.html
https://cran.r-project.org/web/packages/lexicon/index.html
https://cran.r-project.org/web/packages/sentimentr/sentimentr.pdf
https://cran.r-project.org/web/packages/sentimentr/sentimentr.pdf
https://cran.r-project.org/web/packages/syuzhet/index.html
https://cran.r-project.org/web/packages/stopwords/index.html
https://cran.r-project.org/web/packages/e1071/index.html
https://www.rdocumentation.org/packages/caret/versions/6.0-92/topics/createDataPartition
https://www.rdocumentation.org/packages/caret/versions/6.0-92/topics/createDataPartition
https://cran.r-project.org/web/packages/rsample/index.html
https://cran.r-project.org/web/packages/recipes/index.html
https://cran.r-project.org/web/packages/textrecipes/index.html
https://cran.r-project.org/web/packages/yardstick/index.html
https://cran.r-project.org/web/packages/kernlab/index.html
https://developer.twitter.com/en

A “Project” is required once a developer account has been accepted. Work can be divided into
projects based on how you plan to use the Twitter API, making it easier to manage your access to the
API and keep track of your usage. Each Project has an App that allows you to create the login
information needed to use the Twitter API. In our documentation's getting started section, you can
find out more about how to begin using the Twitter API.

<« c O & developer.twitter.com/en/portal/dashboard

Mew folder Papers M5c Code M5c Papers

Developer
Portal
Projects
]’_a Dashboard
Project 1 ELEVATED

Projects & Apps

MONTHLY TWEET CAP USAGE (3)
Products (&0

0%
Account 0 Tweets pulled of 2,000,000 Resets on August 23 at 00:00 UTC
DEVELOPMENT APP
MyAwesomeMScProject E:ZS} JO

3.5 Connecting to the Twitter APl from RStudio

# Connect to Twitter API App using Developer Account

my_authorization =<- rtweet::create_token(app = "MyAwesomeM5cProject”,
consumer_key = "z0Q3Y¥3s4]5MMwky27s11wo394"
consumer_secret = "Y1BckhulUMDPUPpySIKqIOEmqgWNE07 8polIivMsulOhobHleCws",
access_token="1506717716790534149-3b2CPmKauikKg21thVesnwfalpdvuvad",
access_secret = "EVawWSpvDojLTwktYh1Dvoy3ATS XLwlZPS cKOBsRTZzkFO™)

3.6 Extracting Twitter Data

# Extract Select Airline Tweets

tweets <- rtweet::get_timeline(c("rvanair”, "aerlingus", "delta", "unitedairlines”, "britishairways",
"emirates”, "lufthansa"), n = 1000, parse=T, token=my_authorization)
rtweet::write_as_csv(tweets, "air_tweets2.csv", prepend_ids = TRUE, na = "", fileEncoding = "UTF-8")



3.7 Exploring the Data

B e e By E B P R S S S e S
# EXPLORE THE DATASET STRUCTURE & VARTABLES

B R R R B B B R S R S S R R R R I R S R S S B B B RS E S
# Check class of imported airline_tweets data & whether any metadata

attributes{data)

# Check head of df

head(data)

# Check dimensions of df

dim(data)

# Check structure of df

str (data)

# Glimpse overall df

glimpse(data)

# Get a summary of which type of wvariables are contained in each column & some basic statistics
summary(data)

# Check number of negative, neutral and positive sentiments

# table(data$Category)

# Selection of Limited Columns:

reducedData «<- select(data, user_jd,kreated_at,screen_name, text)

# Double check column names

names {reducedData)

# Quick view of DF

View(reducedData)

3.8 Creating Text Corpus & Cleaning the Data

e - e e e e e T e e e e e
# CREATING A TEXT CORPUS & CLEANING THE DATA

B R S S A R A R S R A A A A R R F A R A S A A A S AR R A R R g s
# Load the data as a corpus

TextDoc =- Corpus(VectorSource(reducedDataditext))

# Data Cleaning

#Replacing "/, "&" and "|"™ with space

toSpace <- content_transformer (function (x , pattern ) gsub(pattern, ™ ", x))
TextDoc =- tm_map(TextDoc, toSpace, "/")

TextDoc <- tm_map(TextDoc, toSpace, "&")

TextDoc =- tm_map(TextDoc, toSpace, "\ |")

# Convert the text to Tower case

TextDoc <- tm_map(TextDoc, content_transtormer (tolower))

# Remove numbers

TextDoc <- tm_map(TextDoc, removeNumbers)

TextDoc =- tm_map(TextDoc, removeWords, stopwords("english"))

# Remove custom own stop words

TextDoc «<- tm_map(TextDoc, removeWords, c{"s", “"company"”, "team", "tco”, "https”, "sorri”, "plea”))
TextDoc =- tm_map(TextDoc, remowvePunctuation)

# Eliminate extra white spaces

TextDoc =- tm_map(TextDoc, stripwWhitespace)

# Text stemming - which reduces words to their root form

TextDoc <- tm_map(TextDoc, stemDocument)



3.9 Creating Term Document Matrix

B R R R R A R R R A R R A AR R R R AR R R AR R R R R AR R R R R HH R R R RN AR R H R RN R R R E R RN AR RR
# BUILDIMG A TERM DOCUMENT MATRIX

B e e e e T e e e e T e e e
# Build a term-document matrix

TextDoc_dtm -=- TermDocumentMatrix(TextDoc)

TextDoc_dtm

# Conwvert to Matrix

dtm_m <- as.matrix({TextDoc_dtm)

# Check first ten words and 1 to 20 columns.

dtm_m[1:10, 1:20]

# Find out how often each word appears

W - rowSums (dtm_m)

# Create subset of word frequencies great or equal to 25
w <- subset(w, w>=100)

w

barplot(w, las = 2, col = rainbow(20))

# Sort by descearing value of freguency

dtm_v «<- sort({rowSums (dtm_m) ,decreasing=TRUE)
dtm_d <- data.frame{word = names {dtm_v),freg=dtm_v)

# Display the top 5 most freguent words
head(dtm_d, 5)

3.10 Initial Barplot & World Cloud

R R R e R R A A R A A A R A i T i T A A i R iR i e ai i daaiasdas+ds
# PLOTS & WORDCLOUD
e et e e e e e e e e e e e e e R s i e e e e e e e e e e e e e e e e e e e
# Plot the most frequent words
barplot(dtm_d[1:5,]%Freg, las = 2, names.arg = dtm_d[1:5,]5%word,
col ="lightgreen”, main ="Top 5 most freguent words",
vlabh = "word frequencies")
#generate word cloud
zset.seed(1234)
wordcloud(words = ditm_diword, fregq = dtm_difreq, min.freq = 3,
max.words=100, random.order=FALSE, rot.per=0.40,
calors=hrewer.pal(8, "Dark2"))

3.11 Initial Barplot & World Cloud

B AR R R R R R R R A R A R R A B A R R S A R A R A A A AR A R AR A R AR A B R AR R A R AR S R A R R
# CREATING A REDUCED SET OF DATA FOR SENTIMENT ANALYSIS

B AR R A A R R A R R A R A R R R A R R R R A A R AR AR R AR AR AR R R R R AR B AR R AR R R RH
# Clean reducedData

removelsername <- gsub("&[~[:space:]]*", "', reducedData$text)
reducedbatattext = gsub(”/", " ", reducedDataitext)
reducedDatattext <- gsub(™@", " ", reducedDataitext)
reducedlatatitext =- gsub(™ %", " 7, reducedDataStext)

reducedDataitext <- tolower (reducedDatastext)



3.12 Sentiment Analysis using Syuzhet, Bing & AFINN Lexicons

B R R R R R R R R A R R R R A R R R R R R R A R R A A R R AR R R R AR R AR SR A SR R R AN B AR B R R R R H R R E RS
# SENTIMENT ANALYSIS|WITH 3 LEXICON DICTIONARIES: SYUZHET, BING & AFINN

B I B B S B R S R S R S R S S B R R S S S B R R SR S S B SR E R RS
# Sentiment Score

# regular sentiment score using get_sentiment() function and method of wour choice

# please note that different methods may have different scales

syuzhet_vector <- get_sentiment(reducedDataitext, method="syuzhet™)

# see the first row of the wector

head(syuzhet_wvector)

# see summary statistics of the vector

summary{syuzhet_vector)

bing_vector «<- get_sentiment(reducedDataitext, method="bing")
head({bing_vector)
summary{bing_vector)

afinn_vector «- get_sentiment(reducedDataltext, method="afinn")
head({afinn_vector)
summary{afinn_vector)

# compare the first row of each wector using sign function
rbind(

signi{head{syuzhet_wvector)),

signi{head(bing_vector)),

sign{head(afinn_vector))

3 13 Sentlment AnaIyS|s usmg NRC LeX|con

# SEhTIVEhT &hALYSIS AITH hRC Emot1on Lex1con

# HRC sentiment ana]ysis to return data Frame with each row classified as one of the following

# emotions, rather than a score: anger, anticipation, disgust, fear, jov, sadness, surprise, trust
# It also counts the number of positive and negative emotions found in each row

# WARNING - TAKES SEVERAL MINUTES

d< get_nrc_sentiment[reducedDataﬁtext}

b ) 10) ..............

# transpose to dataframe

td_new <- data.frame(rowSums(td[2:253]))

#Transformation and cleaning

names (td_new) [1] <- "count™

td_new =- cbind(“"sentiment” = rownames (td_new), td_new)
rownames (td_new) <- NULL

td_new2<-td_new[1:8,]

# Adding sentiment to the dataframe

reducedData_sentiment <- reducedData
reducedData_sentimentisentiment_afinn_numeric =<- afinn_vector
reducedData_sentimentfsentiment_bing_numeric <- bing_vector
reducedData_sentimentiszentiment_syuzhet_numeric <- syuzhet_vector
# Add labels for positive/negative/neutral

reducedData_sentimentfsentiment_afinn_label <- ifelse(reducedData_sentimentisentiment_afinn_numeric = 0, "positive”, ifelse(

reducedData_sentimentSsentiment_bing_1abe1 <- ifelse(reducedData_sentimentSsentiment_bing_numeric = 0, "positive”, ifelse(re
reducedData_sentimentSsentiment_syuzhet_1abe] <- ifelse(reducedData_sentimentizentiment_syuzhet_numeric = 0, “"positive”, ife
# Check dataframe

head(reducedData_sentfmentﬂ

# Look at similarity between methods

reducedData_sentimentimatching_sentiment_result <- reducedData_sentimentisentiment_afinn_label == reducedData_sentimentisent
# Table of TRUE & FALSE between methods

# TRUE indicates that all the methods give the same result, FALSE means they give different results
prop.table(table(reducedData_sentimentimatching_sentiment_result))



3.14 Plotting the Sentiment Analyses Results

E =: SRR EEEEEE FEFEEEFES FEEEEEE FEEEE
# PLOTS FOR SENTIMENTS
R 2EEEEE SEEEE

# sentiment_afinn_label plot

negative_tweets <- as.data.frame(prop.table(table(reducedData_sentiment[,c("screen_name”, "sentiment_afinn_label")]))=100)

colnames (negative_tweets) <- c("AirTine”,"Airline_Sentiment","Proportion_of_Sentiment")
ggplot(negative_tweets, aes(x = Airline, v = Proportion_of_Sentiment,fi11l = AirTline_Sentiment)) +
geom_bar (stat="identity", colour = "white", position = "dodge") +
scale_fill_brewer(palette = "Setl™) +
geom_text (aes(label=round(Proportion_of_Sentiment,digits=2), wjust=-0.3),
position = position_dodge(width = 1))

negative_tweets <- as.data.frame(prop.table(table(reducedData_sentiment[,c("screen_name”,"sentiment_bing_label")]))=100)
colnames(negative_tweets) <- c("Airline”,"Airline_Sentiment","Proportion_of_Sentiment™)
ggplot{negative_tweets, aes(x = Airline, y = Proportion_of_Sentiment,fi1l = Airline_Sentiment)) +

geom_bar (stat="1dentity"”, colour = "white”, position = “"dodge") +

scale_fill_brewer{palette = "Setl™) +

geom_text (aes(label=round(Proportion_of_Sentiment,digits=2), wjust=-0.3),

position = position_dodgef{width = 1))

# sentiment_syuzhet_Tlabel plot

negative_tweets <- as.data.frame(prop.table(table(reducedData_sentiment[,c("screen_name”,"sentiment_syuzhet_labkel™)]))=100)
colnames (negative_tweets) <- c("Airline”,"Airline_Sentiment","Proportion_of_Sentiment™)
ggplot{negative_tweets, aes(x = Airline, y = Proportion_of_Sentiment,fi11 = Airline_Sentiment)) +
geom_bar (stat="1identity"”, colour = "white”, position = "dodge") +
scale_fill_brewer{palette = "Setl”) +
geom_text (aes(label=round(Proportion_of_Sentiment,digits=2), wjust=-0.3),
position = position_dodge{width = 1))

#Plot the count of words associated with each sentiment
quickplot(sentiment, data=td_new2, weight=count, geom="bar", fill=sentiment, ylab="count™)+ggtitle("Tweet Emotions")

#Plot the count of words associated with each sentiment, expressed as a percentage
barplot(sort(colSums(prop.table(d[, 1:8]))), horiz = TRUE, cex.names = 0.7, <ol = rainbow(50),las = 1,
hain = "Emotions in Text", xlab="Percentage™)

3.15 Creating Test & Train Subsets

B R R R R R R A R A R A R A R A R R R B A A R B A R R A A R R B R B R R A R R A AR SR R aas
# TEST & TRAIN SETS

B R R R R R A R A A N R A R R B A A R N R N R R B R AR A R R A N R A s
# 5plit data into test & train sets

set.seed(99)

split = sample.split(model_dataSsentiment,SplitRatio = 0.7)

train = subset{model_data,split = TRUE)

test = subset(model_data,split = FALSE)

glimpse(train)

glimpse(test)

stritrain)

stritest)

# Convert vy variable "sentiment" to a factor in the test & train sets

trainisentiment =- as.character(trainisentiment)

trainisentiment =- as.factor(trainfisentiment)

testSsentiment =- as.character(testisentiment)

testSsentiment =- as.factor(testisentiment)
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3.16 Decision Tree Model

B R R R R R R R R R R R R R A R R R R R A S R R A R S R A R A AR R R R AR RN A R R R R R R R R nE AR g
# DECISION TREE

B T e e S e e e e e e e
Tibrary(rpart)

Tibrary(rpart. plot)

# Build the first Decision Tree model

my_tree <- rpart(sentiment ~., method = 'class', data = train)

# Plot the Decision Tree model

rpart.plot(my_tree, extra = 1086)

# Build prediction tree

predict_tree <-predict(my_tree, data = test, type = 'class’)

# Create cross table with results of prediction

tree_table =- table(testiszentiment, predict_tres)

tree_table

# Calculate accuracy from diagonal values from cross table

accuracy_Test «<- sum(diag(tree_tablel}) / sum(tree_table)

print (paste('Accuracy for test', accuracy_Test)) # "Accuracy for test 0.737590072057646"
# Confusion Matrix

confusionMatrix(testisentiment, predict_tree) # Accuracy : 0.7376

# Set control parameters for tree tuning

control =- rpart.control(minsplit = 4, minbucket = round(5 / 3), maxdepth = 3, cp = 0)

# Build tuned tree

tune_fit =- rpart(sentiment-., data = train, method = "class", control = control)

# Plot tree

rpart.plot(tune_fit, extra = 108)

# Create Predictions

predict_tree? <-predict{tune_fit, data = test, type = "class")

# Output in cross table

tree_table? «- table(testisentiment, predict_tree2)

tree_table2

# Calculate accuracy from diagonal sums of cross table output

accuracy_Test2 <- sum(diag(tree_table2)) / sum(tree_tablez)

# Print accuracy

print(paste('Accuracy for test2', accuracy_Test2)) # "Accuracy Tor test2 0.60%887910328263"
# Confusion Matrix with full model outputs

confusionMatrix(testisentiment, predict_tree2) # Accuracy : 0.609%

3.17 Naive Bayes Model

A A A A AR A A A R A R R A A A H i AR I R A A rF iR s d i EasE
# NAIVE BAYES
B B B R g4
# Convert yw wvariable "sentiment” to a factor in the test & train sets

# trainingiCategory <- as.character(trainingiCategory)

trainingiCategory <- as.factor(trainingsCategory)

# testing$Category <- as.character (testingiCategory)

testingiCategory <- as.factor(testingiCategory)

# Set variables for Navie Bayes model

X =- training[,-3]

y<— trainingiCategory

# Build NB model

nb = train(x,y, 'nh',trControl=trainControl (method="cv" ,number=10))
nk

Predict «<- predict(nb,newdata = testing )
confusionMatrix(Predict,testingiCategory )

# Create predictions on testing data

Predict «- predict(nb,newdata = testing)

# Evaluate results via Confusion matrix
confusionMatrix(Predict,testingiCategory, positive = "Positive")

# Plot area under the curve

Tibrarv(pROC)
ROCurve<-roc(testingiCategory,as.numeric{Predict])
# Area Under the Curve

auc(ROCurve)

## Plot the Receiwer Operating Characteristic
plot(ROCurwe)
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