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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 

SMBIOS 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 
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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. 

 

 
 
 

 
 

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

 

 
 
 

https://www.rstudio.com/products/rstudio/download/
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3.3 Installation of Required Libraries & Packages 

 
R Library: Library Function: Library Documentation: 

library(readr)    Reading & writing of 

csv files 

https://www.rdocumentation.org/packages/readr/versions/1.3.1 

library(tidyr)    Reshape & 

manipulation 

https://www.rdocumentation.org/packages/tidyr/versions/0.8.3 

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 

Benchmark Problems 

https://www.rdocumentation.org/packages/mlbench/versions/2.1 

library(caret)     Classification And 

Regression Models 

https://www.rdocumentation.org/packages/caret/versions/6.0 

library(heatmaply)   Visualizing high-

dimensional data   

https://www.rdocumentation.org/packages/heatmaply/versions/1.

2.1 

library(tidyverse) Tidy Data Outputs https://www.rdocumentation.org/packages/tidyverse/versions/1.3

.0 

library(twitteR)     Connecting to 

Twitter API 

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

library(rtweet) Collecting Twitter 

Data 

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

library(ROAuth) Interface For OAuth   https://cran.r-project.org/web/packages/ROAuth/index.html 

library(hms)        Formatting date and 

time-of-day    

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

library(lubridate)   Date formatting        https://cran.r-

project.org/web/packages/lubridate/vignettes/lubridate.html 

library(tidytext) Text mining and tidy 

data frames 

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

library(tm)      Text Mining        https://www.rdocumentation.org/packages/tm/versions/0.7-8 

library(wordcloud) Word Cloud 

Generator    

https://cran.r-

project.org/web/packages/wordcloud/wordcloud.pdf 

library(igraph) Network Analysis 

and Visualization   

https://igraph.org/r/pdf/latest/igraph.pdf 

library(glue) Interpreting String 

Literals     

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

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 

'ggplot2' Commands 

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

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
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library(SnowballC)    Text Stemming     https://cran.r-

project.org/web/packages/SnowballC/SnowballC.pdf 

library(RColorBre

wer) 

Colour Palettes https://www.rdocumentation.org/packages/RColorBrewer/versio

ns/1.1-2 

library(magrittr)    Better structuring of 

data    

https://www.rdocumentation.org/packages/magrittr/versions/2.0.

1 

library(Amelia)   Imputes missing data    https://www.rdocumentation.org/packages/Amelia/versions/1.7.

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 

grids & labeling 

https://www.rdocumentation.org/packages/gridExtra/versions/2.

3 

library(cowplot) Arranging plots into 

grids & labeling 

https://www.rdocumentation.org/packages/cowplot/versions/1.1.

1 

library(reshape2) Transform wide/long 

data 

https://www.rdocumentation.org/packages/reshape2/versions/1.4

.4 

library(scales)     Better plotting https://www.rdocumentation.org/packages/scales/versions/0.4.1 

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

library(rpart.plot) Plotting Decision 

Trees    

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

library(partykit)    Visualising Decision 

Trees 

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

library(data.table)   Subset rows, select 

and compute columns 

https://www.rdocumentation.org/packages/data.table/versions/1.

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 

syuzhet lexicon 

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

library(stopwords) Remove stopwords 

for NLP 

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

library(e1071)    Machine Learning 

algorithms      

https://cran.r-project.org/web/packages/e1071/index.html 

library(createDataP

artition) 

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

92/topics/createDataPartition 

library(rsample)    Bootstrap and cross-

validation    

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

library(recipes)     Prepares data for 

modeling    

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

library(textrecipes) Converts text to 

numerical features 

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

library(yardstick)   Confusion matrix and 

RMSE functions   

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

library(kernlab) Kernel-Based 

Machine Learning 

Algorythms 

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

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. 

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
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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. 

 

 

3.5 Connecting to the Twitter API from RStudio 

 

 

3.6 Extracting Twitter Data 
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3.7 Exploring the Data 

 

3.8 Creating Text Corpus & Cleaning the Data 
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3.9 Creating Term Document Matrix 

 

3.10 Initial Barplot & World Cloud 

 
 

3.11 Initial Barplot & World Cloud 
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3.12 Sentiment Analysis using Syuzhet, Bing & AFINN Lexicons 

 

3.13 Sentiment Analysis using NRC Lexicon 
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3.14 Plotting the Sentiment Analyses Results 

 

3.15 Creating Test & Train Subsets 
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3.16 Decision Tree Model 

 

3.17 Naïve Bayes Model 

 
 

 


