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Appendixes 
Appendix A – R code for using only Lexicon Dictionary 

 
#Install & Load Required R packages 
#install.packages("data.table") 
library(data.table) 
library(qdapRegex) 
library(plyr) 
library(stringr) 
library(qdap) 
 
 
#Import Twitter Feeds 
x <- fread ("C:\\Users\\Sachi\\Desktop\\MscProject\\TwitterFeeds\\TestData01.txt", 
header = TRUE, select = c("Text","Rating")) 
 
#Remove Duplicate tweets 
x <- x[!duplicated(x), ] 
 
#Duplicate "Text" field column  
x$OriginalText = x$Text 
 
#Lower all the letters 
x$Text <- tolower(x$Text) 
 
#Text Preprocessing 
##Removal of Retweets 
x$Text <- gsub("RT @[a-z,A-Z]*:", "", x$Text) 
 
##Removal of HTML Links - Need qdapRegex Package to use rm_url 
x$Text <- rm_url(x$Text, pattern=pastex("@rm_twitter_url", "@rm_url")) 
 
##Removal of @People 
x$Text <- gsub("@\\w+", "", x$Text) 
 
##Removal of Special Characters ?& . 
x$Text <- gsub("?", " ", x$Text, fixed = TRUE) 
x$Text <- gsub(".", " ", x$Text, fixed = TRUE) 
x$Text <- gsub("!", " ", x$Text, fixed = TRUE) 
x$Text <- gsub("\"", " ", x$Text, fixed = TRUE) 
 
 
#Text Refinement 
#Remove Stop words 
rm_words <- function(string, words) { 
stopifnot(is.character(string), is.character(words)) 
spltted<- strsplit(string, " ", fixed = TRUE) # fixed = TRUE for speedup 
vapply(spltted, function(x) paste(x[!tolower(x) %in% words], collapse = " "), 
character(1)) 
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} 
 
x$Text <-  rm_words(x$Text, tm::stopwords("en")) 
 
 
#Function for Positive & Negative Words match 
score.sentiment = function(sentences, pos.words, neg.words, .progress='none') 
{ 
require(plyr) 
require(stringr) 
 
 
scores = laply(sentences, function(sentence, pos.words, neg.words) {         
 
    # convert to lower case: 
sentence = tolower(sentence) 
 
    # split into words. str_split is in the stringr package 
    word.list = str_split(sentence, '\\s+') 
    # sometimes a list() is one level of hierarchy too much 
words = unlist(word.list) 
 
    # compare our words to the dictionaries of positive & negative terms 
    pos.matches = match(words, pos.words) 
    neg.matches = match(words, neg.words) 
 
    # match() returns the position of the matched term or NA 
    # we just want a TRUE/FALSE: 
    pos.matches = !is.na(pos.matches) 
    neg.matches = !is.na(neg.matches) 
 
    # and conveniently enough, TRUE/FALSE will be treated as 1/0 by sum(): 
score = sum(pos.matches) - sum(neg.matches) 
 
return(score) 
  }, pos.words, neg.words, .progress=.progress ) 
 
  scores.df = data.frame(score=scores, text=sentences) 
return(scores.df) 
} 
 
#Import Positive & Negative Words 
pos_words <- 
scan("C:\\Users\\Sachi\\Desktop\\MscProject\\Dictionaries\\Positive.txt", 
what='character', comment.char=';') 
 
neg_words <- 
scan("C:\\Users\\Sachi\\Desktop\\MscProject\\Dictionaries\\Negative.txt", 
what='character', comment.char=';') 
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#Add additional words to dictionaries 
#neg_words = c(neg_words,'no') 
 
#Score based on Positive & Negative words 
result1 <- score.sentiment( x$Text, pos_words, neg_words) 
 
#Calculate Lexicon Score 
x$Lexicon = result1$score 
 
#Calculate Total Score  
x$TotalScore = (x$Lexicon) 
 
#Assign Predicted Rating  
x$PredictedRating = ifelse(x$TotalScore < 0, 'Negative', 
(ifelse(x$TotalScore==0,'Neutral','Positive'))) 
 
#Calculate Performance Matrix 
#For Positive Reviews 
TP1 = sum(ifelse(x$PredictedRating == 'Positive' & x$Rating == 'Positive', 1, 0)) 
FP1 = sum(ifelse(x$PredictedRating == 'Positive' & x$Rating != 'Positive', 1, 0)) 
FN1 = sum(ifelse(x$PredictedRating != 'Positive' & x$Rating == 'Positive', 1, 0)) 
TN1 = sum(ifelse(x$PredictedRating != 'Positive' & x$Rating != 'Positive', 1, 0)) 
 
Performance_matrix <- matrix(ncol=4,nrow=3,byrow=TRUE) 
rownames(Performance_matrix) <- c("Positive","Negative","Neutral") 
colnames(Performance_matrix) <- c("Accuracy","Precision","Recall","F_Measure") 
 
 
#Performance Metrics 
Performance_matrix[1,1] = (TP1+TN1)/(TP1+FP1+FN1+TN1) 
Performance_matrix[1,2] = TP1/(TP1+FP1) 
Performance_matrix[1,3] = TP1/(TP1+FN1) 
Performance_matrix[1,4]= 
(2*Performance_matrix[1,2]*Performance_matrix[1,3])/(Performance_matrix[1,2]+P
erformance_matrix[1,3]) 
 
 
#For Negative Reviews 
TP2 = sum(ifelse(x$PredictedRating == 'Negative' & x$Rating == 'Negative', 1, 0)) 
FP2 = sum(ifelse(x$PredictedRating == 'Negative' & x$Rating != 'Negative', 1, 0)) 
FN2 = sum(ifelse(x$PredictedRating != 'Negative' & x$Rating == 'Negative', 1, 0)) 
TN2 = sum(ifelse(x$PredictedRating != 'Negative' & x$Rating != 'Negative', 1, 0)) 
 
 
#Performance Metrics 
Performance_matrix[2,1] = (TP2+TN2)/(TP2+FP2+FN2+TN2) 
Performance_matrix[2,2] = TP2/(TP2+FP2) 
Performance_matrix[2,3] = TP2/(TP2+FN2) 



43 
 

Performance_matrix[2,4]= 
(2*Performance_matrix[2,2]*Performance_matrix[2,3])/(Performance_matrix[2,2]+P
erformance_matrix[2,3]) 
 
#For Neutral Reviews 
TP3 = sum(ifelse(x$PredictedRating == 'Neutral' & x$Rating == 'Neutral', 1, 0)) 
FP3 = sum(ifelse(x$PredictedRating == 'Neutral' & x$Rating != 'Neutral', 1, 0)) 
FN3 = sum(ifelse(x$PredictedRating != 'Neutral' & x$Rating == 'Neutral', 1, 0)) 
TN3 = sum(ifelse(x$PredictedRating != 'Neutral' & x$Rating != 'Neutral', 1, 0)) 
 
#Performance Metrics 
Performance_matrix[3,1] = (TP3+TN3)/(TP3+FP3+FN3+TN3) 
Performance_matrix[3,2] = TP3/(TP3+FP3) 
Performance_matrix[3,3] = TP3/(TP3+FN3) 
Performance_matrix[3,4]= 
(2*Performance_matrix[3,2]*Performance_matrix[3,3])/(Performance_matrix[3,2]+P
erformance_matrix[3,3]) 
 
#Label the Performance Metric 
Performance_matrix_Step01_Lexicon = Performance_matrix 
Performance_matrix_Step01_Lexicon 
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Appendix B – R code for using SentiWordNet 
 
#Step 01 - Run Python Script 
import pandas as pd  
 
x = pd.read_csv('C:/Users/Sachi/Desktop/MscProject/TwitterFeeds/TestData01.txt', 
sep='\t' , encoding='latin-1', skiprows=1, names = ["Text", "Rating"]) 
 
x = x.fillna('') 
 
def sentiwordnet_python(doc): 
import nltk 
from nltk.corpus import sentiwordnet as swn 
    #doc=   "Nice and friendly place with excellent food and friendly and helpful staff. 
You need a car though. The children wants to go back! Playground and animals 
entertained them and they felt like at home. I also recommend the dinner! Great value 
for the price!" 
sentences = nltk.sent_tokenize(doc) 
stokens = [nltk.word_tokenize(sent) for sent in sentences] 
taggedlist=[] 
for stoken in stokens:         
taggedlist.append(nltk.pos_tag(stoken)) 
wnl = nltk.WordNetLemmatizer() 
 
    score_list=[] 
for idx,taggedsent in enumerate(taggedlist): 
        score_list.append([]) 
for idx2,t in enumerate(taggedsent): 
newtag='' 
lemmatized=wnl.lemmatize(t[0]) 
if t[1].startswith('NN'): 
newtag='n' 
elif t[1].startswith('JJ'): 
newtag='a' 
elif t[1].startswith('V'): 
newtag='v' 
elif t[1].startswith('R'): 
newtag='r' 
else: 
newtag=''        
if(newtag!=''):     
synsets = list(swn.senti_synsets(lemmatized, newtag)) 
                #Getting average of all possible sentiments, as you requested         
score=0 
if(len(synsets)>0): 
for syn in synsets: 
score+=syn.pos_score()-syn.neg_score() 
                    score_list[idx].append(score/len(synsets)) 
 
    #print(score_list) 
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    sentence_sentiment=[] 
 
for score_sent in score_list: 
if len(score_sent)>0: 
            sentence_sentiment.append(sum([word_score for word_score in 
score_sent])/len(score_sent)) 
        #print("Sentiment for each sentence for:"+doc) 
        #print(sentence_sentiment) 
return sentence_sentiment 
 
for row in x.itertuples(): 
x['SentiWordNetScore'] = x.apply(lambda row: sentiwordnet_python(row.Text), 
axis=1) 
 
x.to_csv('C:/Users/Sachi/Desktop/MscProject/Outputs/step01_sentiwordnet.txt', 
sep='\t', encoding='latin-1') 
 
 
 
 
 
#Step 02 - Evaluation on R 
 
#Calculate Sentiwordnet 
y <- fread ("C:/Users/Sachi/Desktop/MscProject/Outputs/step01_sentiwordnet.txt", 
header = TRUE, select = c("Text", "Rating", "SentiWordNetScore")) 
 
#Remove Null values 
y$SentiWordNetScore <- gsub("[[]]", "0.0", y$SentiWordNetScore) 
 
#Remove Special characters from score column 
y$SentiWordNetScore <- gsub("[[]", "", y$SentiWordNetScore) 
y$SentiWordNetScore <- gsub("[]]", "", y$SentiWordNetScore) 
 
 
#Assign to x 
x <- y 
 
#Convert SentiWordNet Score to numeric value 
x$SentiWordNetScore = as.numeric(x$SentiWordNetScore) 
 
#Replace NUll values to 01m1q  
x$SentiWordNetScore = ifelse(is.na(x$SentiWordNetScore) == 'TRUE', 0.00, 
x$SentiWordNetScore) 
 
#Calculate Total Score 
x$TotalScore = (x$SentiWordNetScore) 
 
#Assign Predicted Rating 
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x$PredictedRating = ifelse(x$TotalScore < 0, 'Negative', 
(ifelse(x$TotalScore==0,'Neutral','Positive'))) 
 
#Calculate Performance Matrix 
#For Positive Reviews 
TP1 = sum(ifelse(x$PredictedRating == 'Positive' & x$Rating == 'Positive', 1, 0)) 
FP1 = sum(ifelse(x$PredictedRating == 'Positive' & x$Rating != 'Positive', 1, 0)) 
FN1 = sum(ifelse(x$PredictedRating != 'Positive' & x$Rating == 'Positive', 1, 0)) 
TN1 = sum(ifelse(x$PredictedRating != 'Positive' & x$Rating != 'Positive', 1, 0)) 
 
 
Performance_matrix <- matrix(ncol=4,nrow=3,byrow=TRUE) 
rownames(Performance_matrix) <- c("Positive","Negative","Neutral") 
colnames(Performance_matrix) <- c("Accuracy","Precision","Recall","F_Measure") 
 
 
#Performance Metrics 
Performance_matrix[1,1] = (TP1+TN1)/(TP1+FP1+FN1+TN1) 
Performance_matrix[1,2] = TP1/(TP1+FP1) 
Performance_matrix[1,3] = TP1/(TP1+FN1) 
Performance_matrix[1,4]= 
(2*Performance_matrix[1,2]*Performance_matrix[1,3])/(Performance_matrix[1,2]+P
erformance_matrix[1,3]) 
 
 
#For Negative Reviews 
TP2 = sum(ifelse(x$PredictedRating == 'Negative' & x$Rating == 'Negative', 1, 0)) 
FP2 = sum(ifelse(x$PredictedRating == 'Negative' & x$Rating != 'Negative', 1, 0)) 
FN2 = sum(ifelse(x$PredictedRating != 'Negative' & x$Rating == 'Negative', 1, 0)) 
TN2 = sum(ifelse(x$PredictedRating != 'Negative' & x$Rating != 'Negative', 1, 0)) 
 
 
#Performance Metrics 
Performance_matrix[2,1] = (TP2+TN2)/(TP2+FP2+FN2+TN2) 
Performance_matrix[2,2] = TP2/(TP2+FP2) 
Performance_matrix[2,3] = TP2/(TP2+FN2) 
Performance_matrix[2,4]= 
(2*Performance_matrix[2,2]*Performance_matrix[2,3])/(Performance_matrix[2,2]+P
erformance_matrix[2,3]) 
 
#For Neutral Reviews 
TP3 = sum(ifelse(x$PredictedRating == 'Neutral' & x$Rating == 'Neutral', 1, 0)) 
FP3 = sum(ifelse(x$PredictedRating == 'Neutral' & x$Rating != 'Neutral', 1, 0)) 
FN3 = sum(ifelse(x$PredictedRating != 'Neutral' & x$Rating == 'Neutral', 1, 0)) 
TN3 = sum(ifelse(x$PredictedRating != 'Neutral' & x$Rating != 'Neutral', 1, 0)) 
 
#Performance Metrics 
Performance_matrix[3,1] = (TP3+TN3)/(TP3+FP3+FN3+TN3) 
Performance_matrix[3,2] = TP3/(TP3+FP3) 
Performance_matrix[3,3] = TP3/(TP3+FN3) 
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Performance_matrix[3,4]= 
(2*Performance_matrix[3,2]*Performance_matrix[3,3])/(Performance_matrix[3,2]+P
erformance_matrix[3,3]) 
 
#Label the Performance Metric 
Performance_matrix_Step01_SentiWordNet = Performance_matrix 
Performance_matrix_Step01_SentiWordNet 
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Appendix C – R code for using Lexicon Dictionary with Stop Words Amendments 
 
#Import Twitter Feeds 
x <- fread ("C:\\Users\\Sachi\\Desktop\\MscProject\\TwitterFeeds\\TestData01.txt", 
header = TRUE, select = c("Text","Rating")) 
 
#Remove Duplicate tweets 
x <- x[!duplicated(x), ] 
 
#Duplicate "Text" field column  
x$OriginalText = x$Text 
 
#Lower all the letters 
x$Text <- tolower(x$Text) 
 
#Text Preprocessing 
##Removal of Retweets 
x$Text <- gsub("RT @[a-z,A-Z]*:", "", x$Text) 
 
##Removal of HTML Links - Need qdapRegex Package to use rm_url 
x$Text <- rm_url(x$Text, pattern=pastex("@rm_twitter_url", "@rm_url")) 
 
##Removal of @People 
x$Text <- gsub("@\\w+", "", x$Text) 
 
##Removal of Special Characters ?& . 
x$Text <- gsub("?", " ", x$Text, fixed = TRUE) 
x$Text <- gsub(".", " ", x$Text, fixed = TRUE) 
x$Text <- gsub("!", " ", x$Text, fixed = TRUE) 
x$Text <- gsub("\"", " ", x$Text, fixed = TRUE) 
 
 
#Text Refinement 
#Remove Stop words 
rm_words <- function(string, words) { 
stopifnot(is.character(string), is.character(words)) 
spltted<- strsplit(string, " ", fixed = TRUE) # fixed = TRUE for speedup 
vapply(spltted, function(x) paste(x[!tolower(x) %in% words], collapse = " "), 
character(1)) 
} 
 
#Customize the stop words 
exceptions<- c("no") 
my_stopwords <- setdiff(tm::stopwords("en"), exceptions) 
 
#x$Text <-  rm_words(x$Text, tm::stopwords("en")) 
x$Text <-  rm_words(x$Text, my_stopwords) 
 
#Score based on Positive & Negative words 
result1 <- score.sentiment( x$Text, pos_words, neg_words) 
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#Calculate Lexicon Score 
x$Lexicon = result1$score 
 
#Calculate Total Score 
x$TotalScore = (x$Lexicon) 
 
#Assign Predicted Rating 
x$PredictedRating = ifelse(x$TotalScore < 0, 'Negative', 
(ifelse(x$TotalScore==0,'Neutral','Positive'))) 
 
#Calculate Performance Matrix 
#For Positive Reviews 
TP1 = sum(ifelse(x$PredictedRating == 'Positive' & x$Rating == 'Positive', 1, 0)) 
FP1 = sum(ifelse(x$PredictedRating == 'Positive' & x$Rating != 'Positive', 1, 0)) 
FN1 = sum(ifelse(x$PredictedRating != 'Positive' & x$Rating == 'Positive', 1, 0)) 
TN1 = sum(ifelse(x$PredictedRating != 'Positive' & x$Rating != 'Positive', 1, 0)) 
 
Performance_matrix <- matrix(ncol=4,nrow=3,byrow=TRUE) 
rownames(Performance_matrix) <- c("Positive","Negative","Neutral") 
colnames(Performance_matrix) <- c("Accuracy","Precision","Recall","F_Measure") 
 
 
#Performance Metrics 
Performance_matrix[1,1] = (TP1+TN1)/(TP1+FP1+FN1+TN1) 
Performance_matrix[1,2] = TP1/(TP1+FP1) 
Performance_matrix[1,3] = TP1/(TP1+FN1) 
Performance_matrix[1,4]= 
(2*Performance_matrix[1,2]*Performance_matrix[1,3])/(Performance_matrix[1,2]+P
erformance_matrix[1,3]) 
 
 
#For Negative Reviews 
TP2 = sum(ifelse(x$PredictedRating == 'Negative' & x$Rating == 'Negative', 1, 0)) 
FP2 = sum(ifelse(x$PredictedRating == 'Negative' & x$Rating != 'Negative', 1, 0)) 
FN2 = sum(ifelse(x$PredictedRating != 'Negative' & x$Rating == 'Negative', 1, 0)) 
TN2 = sum(ifelse(x$PredictedRating != 'Negative' & x$Rating != 'Negative', 1, 0)) 
 
 
#Performance Metrics 
Performance_matrix[2,1] = (TP2+TN2)/(TP2+FP2+FN2+TN2) 
Performance_matrix[2,2] = TP2/(TP2+FP2) 
Performance_matrix[2,3] = TP2/(TP2+FN2) 
Performance_matrix[2,4]= 
(2*Performance_matrix[2,2]*Performance_matrix[2,3])/(Performance_matrix[2,2]+P
erformance_matrix[2,3]) 
 
#For Neutral Reviews 
TP3 = sum(ifelse(x$PredictedRating == 'Neutral' & x$Rating == 'Neutral', 1, 0)) 
FP3 = sum(ifelse(x$PredictedRating == 'Neutral' & x$Rating != 'Neutral', 1, 0)) 
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FN3 = sum(ifelse(x$PredictedRating != 'Neutral' & x$Rating == 'Neutral', 1, 0)) 
TN3 = sum(ifelse(x$PredictedRating != 'Neutral' & x$Rating != 'Neutral', 1, 0)) 
 
#Performance Metrics 
Performance_matrix[3,1] = (TP3+TN3)/(TP3+FP3+FN3+TN3) 
Performance_matrix[3,2] = TP3/(TP3+FP3) 
Performance_matrix[3,3] = TP3/(TP3+FN3) 
Performance_matrix[3,4]= 
(2*Performance_matrix[3,2]*Performance_matrix[3,3])/(Performance_matrix[3,2]+P
erformance_matrix[3,3]) 
 
#Label the Performance Metric 
Performance_matrix_Step03_Lexicon_StopWords = Performance_matrix 
Performance_matrix_Step03_Lexicon_StopWords 
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Appendix D – R code for comparing Lexicon Dictionary with SentiWordNet 
 
#Step 01-Input to Python 
 
library(NLP) 
library(tm) 
library(regexr) 
 
# Loading Negative words into two files 
# Here *words have to be removed such as d*mn 
neg_words_part1 <- 
scan("C:/Users/Sachi/Desktop/MscProject/Dictionaries/Negative_Part1.txt", 
what='character', comment.char=';') 
neg_words_part2 <- 
scan("C:/Users/Sachi/Desktop/MscProject/Dictionaries/Negative_Part2.txt", 
what='character', comment.char=';') 
 
# Remove positive words 
a = removeWords(x$Text,pos_words) 
 
# Remove negative words 
b = removeWords(a,neg_words_part1) 
x$SentiWordNet_Text = removeWords(b,neg_words_part2) 
 
 
# Export data to a text file 
write.table(x, "C:/Users/Sachi/Desktop/MscProject/Outputs/rdata_Step04.txt", 
sep="\t",row.names=F) 
 
 
#Step 02 - Run Python Script 
import pandas as pd  
 
x = pd.read_csv('C:/Users/Sachi/Desktop/MscProject/Outputs/rdata_Step04.txt', 
sep='\t' , encoding='latin-1', skiprows=1, names = ["Text", "Rating", "OriginalText", 
"Lexicon", "TotalScore", "PredictedRating", "SentiWordNet_Text"]) 
 
x = x.fillna('') 
 
def sentiwordnet_python(doc): 
import nltk 
from nltk.corpus import sentiwordnet as swn 
    #doc=   "Nice and friendly place with excellent food and friendly and helpful staff. 
You need a car though. The children wants to go back! Playground and animals 
entertained them and they felt like at home. I also recommend the dinner! Great value 
for the price!" 
sentences = nltk.sent_tokenize(doc) 
stokens = [nltk.word_tokenize(sent) for sent in sentences] 
taggedlist=[] 
for stoken in stokens:         
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taggedlist.append(nltk.pos_tag(stoken)) 
wnl = nltk.WordNetLemmatizer() 
 
    score_list=[] 
for idx,taggedsent in enumerate(taggedlist): 
        score_list.append([]) 
for idx2,t in enumerate(taggedsent): 
newtag='' 
lemmatized=wnl.lemmatize(t[0]) 
if t[1].startswith('NN'): 
newtag='n' 
elif t[1].startswith('JJ'): 
newtag='a' 
elif t[1].startswith('V'): 
newtag='v' 
elif t[1].startswith('R'): 
newtag='r' 
else: 
newtag=''        
if(newtag!=''):     
synsets = list(swn.senti_synsets(lemmatized, newtag)) 
                #Getting average of all possible sentiments, as you requested         
score=0 
if(len(synsets)>0): 
for syn in synsets: 
score+=syn.pos_score()-syn.neg_score() 
                    score_list[idx].append(score/len(synsets)) 
 
    #print(score_list) 
    sentence_sentiment=[] 
 
for score_sent in score_list: 
if len(score_sent)>0: 
            sentence_sentiment.append(sum([word_score for word_score in 
score_sent])/len(score_sent)) 
        #print("Sentiment for each sentence for:"+doc) 
        #print(sentence_sentiment) 
return sentence_sentiment 
 
for row in x.itertuples(): 
x['SentiWordNetScore'] = x.apply(lambda row: 
sentiwordnet_python(row.SentiWordNet_Text), axis=1) 
 
x.to_csv('C:/Users/Sachi/Desktop/MscProject/Outputs/step04_sentiwordnet.txt', 
sep='\t', encoding='latin-1') 
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#Step 03 - Evaluation on R 
 
#Calculate Sentiwordnet 
y <- fread ("C:/Users/Sachi/Desktop/MscProject/Outputs/step04_sentiwordnet.txt", 
header = TRUE, select = c("Text", "Rating", "OriginalText", "Lexicon", "TotalScore", 
"PredictedRating", "SentiWordNet_Text", "SentiWordNetScore")) 
 
#Remove Null values 
y$SentiWordNetScore <- gsub("[[]]", "0.0", y$SentiWordNetScore) 
 
#Remove Special characters from score column 
y$SentiWordNetScore <- gsub("[[]", "", y$SentiWordNetScore) 
y$SentiWordNetScore <- gsub("[]]", "", y$SentiWordNetScore) 
 
 
#Assign to x 
x <- y 
 
#Convert SentiWordNet Score to numeric value 
x$SentiWordNetScore = as.numeric(x$SentiWordNetScore) 
 
#Replace NULL values to 0 
x$SentiWordNetScore = ifelse(is.na(x$SentiWordNetScore) == 'TRUE', 0.00, 
x$SentiWordNetScore) 
 
#Calculate Total Score 
x$TotalScore = (x$Lexicon)+(x$SentiWordNetScore) 
 
#Assign Predicted Rating 
x$PredictedRating = ifelse(x$TotalScore < 0, 'Negative', 
(ifelse(x$TotalScore==0,'Neutral','Positive'))) 
 
#Calculate Performance Matrix 
#For Positive Reviews 
TP1 = sum(ifelse(x$PredictedRating == 'Positive' & x$Rating == 'Positive', 1, 0)) 
FP1 = sum(ifelse(x$PredictedRating == 'Positive' & x$Rating != 'Positive', 1, 0)) 
FN1 = sum(ifelse(x$PredictedRating != 'Positive' & x$Rating == 'Positive', 1, 0)) 
TN1 = sum(ifelse(x$PredictedRating != 'Positive' & x$Rating != 'Positive', 1, 0)) 
 
 
Performance_matrix <- matrix(ncol=4,nrow=3,byrow=TRUE) 
rownames(Performance_matrix) <- c("Positive","Negative","Neutral") 
colnames(Performance_matrix) <- c("Accuracy","Precision","Recall","F_Measure") 
 
 
#Performance Metrics 
Performance_matrix[1,1] = (TP1+TN1)/(TP1+FP1+FN1+TN1) 
Performance_matrix[1,2] = TP1/(TP1+FP1) 
Performance_matrix[1,3] = TP1/(TP1+FN1) 
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Performance_matrix[1,4]= 
(2*Performance_matrix[1,2]*Performance_matrix[1,3])/(Performance_matrix[1,2]+P
erformance_matrix[1,3]) 
 
 
#For Negative Reviews 
TP2 = sum(ifelse(x$PredictedRating == 'Negative' & x$Rating == 'Negative', 1, 0)) 
FP2 = sum(ifelse(x$PredictedRating == 'Negative' & x$Rating != 'Negative', 1, 0)) 
FN2 = sum(ifelse(x$PredictedRating != 'Negative' & x$Rating == 'Negative', 1, 0)) 
TN2 = sum(ifelse(x$PredictedRating != 'Negative' & x$Rating != 'Negative', 1, 0)) 
 
 
#Performance Metrics 
Performance_matrix[2,1] = (TP2+TN2)/(TP2+FP2+FN2+TN2) 
Performance_matrix[2,2] = TP2/(TP2+FP2) 
Performance_matrix[2,3] = TP2/(TP2+FN2) 
Performance_matrix[2,4]= 
(2*Performance_matrix[2,2]*Performance_matrix[2,3])/(Performance_matrix[2,2]+P
erformance_matrix[2,3]) 
 
#For Neutral Reviews 
TP3 = sum(ifelse(x$PredictedRating == 'Neutral' & x$Rating == 'Neutral', 1, 0)) 
FP3 = sum(ifelse(x$PredictedRating == 'Neutral' & x$Rating != 'Neutral', 1, 0)) 
FN3 = sum(ifelse(x$PredictedRating != 'Neutral' & x$Rating == 'Neutral', 1, 0)) 
TN3 = sum(ifelse(x$PredictedRating != 'Neutral' & x$Rating != 'Neutral', 1, 0)) 
 
#Performance Metrics 
Performance_matrix[3,1] = (TP3+TN3)/(TP3+FP3+FN3+TN3) 
Performance_matrix[3,2] = TP3/(TP3+FP3) 
Performance_matrix[3,3] = TP3/(TP3+FN3) 
Performance_matrix[3,4]= 
(2*Performance_matrix[3,2]*Performance_matrix[3,3])/(Performance_matrix[3,2]+P
erformance_matrix[3,3]) 
 
#Label the Performance Metric 
Performance_matrix_Step04_Lexicon_SentiWordNet = Performance_matrix 
Performance_matrix_Step04_Lexicon_SentiWordNet 
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Appendix E – R code for using Lexicon Dictionary with Slang Replacements 
 
#Import Slang Dictionary-special charators  
slangs_sc <- fread 
("C:\\Users\\Sachi\\Desktop\\MscProject\\Dictionaries\\slangs_specialchar.csv", 
header = TRUE, select = c("Slang","Slang_Desc")) 
 
slangs_other <- fread 
("C:\\Users\\Sachi\\Desktop\\MscProject\\Dictionaries\\slangs_others.csv", header = 
TRUE, select = c("Slang","Slang_Desc")) 
 
slangs_sc$Slang <- tolower(slangs_sc$Slang) 
slangs_other$Slang <- tolower(slangs_other$Slang) 
 
z <- x 
 
#Duplicate "Text" field column  
#z$OriginalText = z$Text 
 
 
#Replace twitter feeds with slangs 
for (q in 1:nrow(z)) 
for(t in 1:nrow(slangs_sc))    
    #For special characters 
  { z[q,1] <- gsub((str_c(" \\", slangs_sc[t,1]," ")), str_c(" ", slangs_sc[t,2]," "), 
z[q,1])}  
 
for (q in 1:nrow(z)) 
z[q,1] <- gsub(":\\)", "Positive", z[q,1]) 
 
for (q in 1:nrow(z)) 
z[q,1] <- gsub(":\\(", "Negative", z[q,1]) 
 
for (q in 1:nrow(z)) 
z[q,1] <- gsub(":p", "Positive", z[q,1]) 
 
for (q in 1:nrow(z)) 
z[q,1] <- gsub(":d", "Positive", z[q,1]) 
 
#for (q in 1:nrow(z)) 
#z[q,1] <- gsub("xd", "Positive", z[q,1]) 
 
 
 
for (q in 1:nrow(z)) 
for(t in 1:nrow(slangs_other)) 
    #For others characters 
  { z[q,1] <- gsub((str_c(" ",slangs_other[t,1]," ")),  (str_c(" ", slangs_other[t,2]," ")), 
z[q,1])} 
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#Replace twitter feeds with slangs 
#for (q in 1:nrow(z)) 
# for(t in 1:nrow(slangs)) 
#  #For special characters 
# if (substring(slangs[t,1], 1, 1) %in% c("$","*","/","<",">","?","@","^",":")) 
#{ z[q,1] <- gsub((str_c(" \\", slangs[t,1]," ")), str_c(" ", slangs[t,2]," "), z[q,1])} else { 
z[q,1] <- gsub((str_c(" ",slangs[t,1]," ")),  (str_c(" ", slangs[t,2]," ")), z[q,1])} 
 
 
x$Slangs_Text <- tolower(z$Text) 
 
#Text Preprocessing 
##Removal of Retweets 
x$Slangs_Text <- gsub("RT @[a-z,A-Z]*:", "", x$Slangs_Text) 
 
##Removal of HTML Links - Need qdapRegex Package to use rm_url 
x$Slangs_Text <- rm_url(x$Slangs_Text, pattern=pastex("@rm_twitter_url", 
"@rm_url")) 
 
##Removal of @People 
x$Slangs_Text <- gsub("@\\w+", "", x$Slangs_Text) 
 
##Removal of Special Characters ?& . 
x$Slangs_Text <- gsub("?", " ", x$Slangs_Text, fixed = TRUE) 
x$Slangs_Text <- gsub(".", " ", x$Slangs_Text, fixed = TRUE) 
x$Slangs_Text <- gsub("!", " ", x$Slangs_Text, fixed = TRUE) 
x$Slangs_Text <- gsub("\"", " ", x$Slangs_Text, fixed = TRUE) 
 
#Text Refinement 
#Remove Stop words 
rm_words <- function(string, words) { 
stopifnot(is.character(string), is.character(words)) 
spltted<- strsplit(string, " ", fixed = TRUE) # fixed = TRUE for speedup 
vapply(spltted, function(x) paste(x[!tolower(x) %in% words], collapse = " "), 
character(1)) 
} 
#Customize the stop words 
exceptions<- c("no") 
my_stopwords <- setdiff(tm::stopwords("en"), exceptions) 
 
#x$Text <-  rm_words(x$Text, tm::stopwords("en")) 
x$Slangs_Text <-  rm_words(x$Slangs_Text, my_stopwords) 
 
#Score based on Positive & Negative words 
result1 <- score.sentiment(x$Slangs_Text, pos_words, neg_words) 
 
#Calculate Lexicon Score 
x$Lexicon_Slangs_Score = result1$score 
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#Calculate Total Score 
x$TotalScore = (x$Lexicon_Slangs_Score) 
 
#Assign Predicted Rating  
x$PredictedRating = ifelse(x$TotalScore < 0, 'Negative', 
(ifelse(x$TotalScore==0,'Neutral','Positive'))) 
 
#Calculate Performance Matrix 
#For Positive Reviews 
TP1 = sum(ifelse(x$PredictedRating == 'Positive' & x$Rating == 'Positive', 1, 0)) 
FP1 = sum(ifelse(x$PredictedRating == 'Positive' & x$Rating != 'Positive', 1, 0)) 
FN1 = sum(ifelse(x$PredictedRating != 'Positive' & x$Rating == 'Positive', 1, 0)) 
TN1 = sum(ifelse(x$PredictedRating != 'Positive' & x$Rating != 'Positive', 1, 0)) 
 
 
Performance_matrix <- matrix(ncol=4,nrow=3,byrow=TRUE) 
rownames(Performance_matrix) <- c("Positive","Negative","Neutral") 
colnames(Performance_matrix) <- c("Accuracy","Precision","Recall","F_Measure") 
 
 
#Performance Metrics 
Performance_matrix[1,1] = (TP1+TN1)/(TP1+FP1+FN1+TN1) 
Performance_matrix[1,2] = TP1/(TP1+FP1) 
Performance_matrix[1,3] = TP1/(TP1+FN1) 
Performance_matrix[1,4]= 
(2*Performance_matrix[1,2]*Performance_matrix[1,3])/(Performance_matrix[1,2]+P
erformance_matrix[1,3]) 
 
 
#For Negative Reviews 
TP2 = sum(ifelse(x$PredictedRating == 'Negative' & x$Rating == 'Negative', 1, 0)) 
FP2 = sum(ifelse(x$PredictedRating == 'Negative' & x$Rating != 'Negative', 1, 0)) 
FN2 = sum(ifelse(x$PredictedRating != 'Negative' & x$Rating == 'Negative', 1, 0)) 
TN2 = sum(ifelse(x$PredictedRating != 'Negative' & x$Rating != 'Negative', 1, 0)) 
 
 
#Performance Metrics 
Performance_matrix[2,1] = (TP2+TN2)/(TP2+FP2+FN2+TN2) 
Performance_matrix[2,2] = TP2/(TP2+FP2) 
Performance_matrix[2,3] = TP2/(TP2+FN2) 
Performance_matrix[2,4]= 
(2*Performance_matrix[2,2]*Performance_matrix[2,3])/(Performance_matrix[2,2]+P
erformance_matrix[2,3]) 
 
#For Neutral Reviews 
TP3 = sum(ifelse(x$PredictedRating == 'Neutral' & x$Rating == 'Neutral', 1, 0)) 
FP3 = sum(ifelse(x$PredictedRating == 'Neutral' & x$Rating != 'Neutral', 1, 0)) 
FN3 = sum(ifelse(x$PredictedRating != 'Neutral' & x$Rating == 'Neutral', 1, 0)) 
TN3 = sum(ifelse(x$PredictedRating != 'Neutral' & x$Rating != 'Neutral', 1, 0)) 
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#Performance Metrics 
Performance_matrix[3,1] = (TP3+TN3)/(TP3+FP3+FN3+TN3) 
Performance_matrix[3,2] = TP3/(TP3+FP3) 
Performance_matrix[3,3] = TP3/(TP3+FN3) 
Performance_matrix[3,4]= 
(2*Performance_matrix[3,2]*Performance_matrix[3,3])/(Performance_matrix[3,2]+P
erformance_matrix[3,3]) 
 
#Label the Performance Metric 
Performance_matrix_Step05_Lexicon_Slang = Performance_matrix 
Performance_matrix_Step05_Lexicon_Slang 
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Appendix F – R code for using Lexicon Dictionary with Slang Replacements and 
Emoticons 

 
#Import Emoticon Dictionary 
emoticons<- fread 
("C:\\Users\\Sachi\\Desktop\\MscProject\\Dictionaries\\Emoticons.txt", header = 
TRUE, select = c("Emoticon","Sentiment_score")) 
 
emoticons$Tag <- "" 
 
#Tag Positive & Negative Emoticons 
for (q in 1:nrow(emoticons)) 
  emoticons[q,3] <- 
ifelse(emoticons[q,2]>0,"Positive",ifelse(emoticons[q,2]==0,"Neutral","Negative")) 
 
emoticons_pos <-  emoticons[emoticons$Tag %in% "Positive"] 
emoticons_neg <-  emoticons[emoticons$Tag %in% "Negative"] 
 
 
#Score based on Emoticons 
result2 <- score.sentiment(x$Text, tolower(emoticons_pos$Emoticon), 
tolower(emoticons_neg$Emoticon)) 
 
#Calculate Lexicon Score 
x$Emoticons = result2$score 
 
#Calculate Total Score  
x$TotalScore = x$Lexicon_Slangs_Score  + x$Emoticons 
 
#Assign Predicted Rating 
x$PredictedRating = ifelse(x$TotalScore < 0, 'Negative', 
(ifelse(x$TotalScore==0,'Neutral','Positive'))) 
 
#Calculate Performance Matrix 
#For Positive Reviews 
TP1 = sum(ifelse(x$PredictedRating == 'Positive' & x$Rating == 'Positive', 1, 0)) 
FP1 = sum(ifelse(x$PredictedRating == 'Positive' & x$Rating != 'Positive', 1, 0)) 
FN1 = sum(ifelse(x$PredictedRating != 'Positive' & x$Rating == 'Positive', 1, 0)) 
TN1 = sum(ifelse(x$PredictedRating != 'Positive' & x$Rating != 'Positive', 1, 0)) 
 
Performance_matrix <- matrix(ncol=4,nrow=3,byrow=TRUE) 
rownames(Performance_matrix) <- c("Positive","Negative","Neutral") 
colnames(Performance_matrix) <- c("Accuracy","Precision","Recall","F_Measure") 
 
#Performance Metrics 
Performance_matrix[1,1] = (TP1+TN1)/(TP1+FP1+FN1+TN1) 
Performance_matrix[1,2] = TP1/(TP1+FP1) 
Performance_matrix[1,3] = TP1/(TP1+FN1) 



60 
 

Performance_matrix[1,4]= 
(2*Performance_matrix[1,2]*Performance_matrix[1,3])/(Performance_matrix[1,2]+P
erformance_matrix[1,3]) 
 
 
#For Negative Reviews 
TP2 = sum(ifelse(x$PredictedRating == 'Negative' & x$Rating == 'Negative', 1, 0)) 
FP2 = sum(ifelse(x$PredictedRating == 'Negative' & x$Rating != 'Negative', 1, 0)) 
FN2 = sum(ifelse(x$PredictedRating != 'Negative' & x$Rating == 'Negative', 1, 0)) 
TN2 = sum(ifelse(x$PredictedRating != 'Negative' & x$Rating != 'Negative', 1, 0)) 
 
 
#Performance Metrics 
Performance_matrix[2,1] = (TP2+TN2)/(TP2+FP2+FN2+TN2) 
Performance_matrix[2,2] = TP2/(TP2+FP2) 
Performance_matrix[2,3] = TP2/(TP2+FN2) 
Performance_matrix[2,4]= 
(2*Performance_matrix[2,2]*Performance_matrix[2,3])/(Performance_matrix[2,2]+P
erformance_matrix[2,3]) 
 
#For Neutral Reviews 
TP3 = sum(ifelse(x$PredictedRating == 'Neutral' & x$Rating == 'Neutral', 1, 0)) 
FP3 = sum(ifelse(x$PredictedRating == 'Neutral' & x$Rating != 'Neutral', 1, 0)) 
FN3 = sum(ifelse(x$PredictedRating != 'Neutral' & x$Rating == 'Neutral', 1, 0)) 
TN3 = sum(ifelse(x$PredictedRating != 'Neutral' & x$Rating != 'Neutral', 1, 0)) 
 
#Performance Metrics 
Performance_matrix[3,1] = (TP3+TN3)/(TP3+FP3+FN3+TN3) 
Performance_matrix[3,2] = TP3/(TP3+FP3) 
Performance_matrix[3,3] = TP3/(TP3+FN3) 
Performance_matrix[3,4]= 
(2*Performance_matrix[3,2]*Performance_matrix[3,3])/(Performance_matrix[3,2]+P
erformance_matrix[3,3]) 
 
#Label the Performance Metric  
Performance_matrix_Step06_Lexicon_Slang_Emoticons = Performance_matrix 
Performance_matrix_Step06_Lexicon_Slang_Emoticons 
 
 


