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Introduction

The paper I chose to replicate is on the “Application of LDA and BERTopic Algorithms for Topic Analysis
of Palestine—Israel Conflict News” by researchers from Indoneasia. I chose this paper because it most closely
aligns with the type of methodology I want to implement in my thesis research. The study aims to find the
most prominent topic structures within Indonesian news articles covering the Palestine—Israel conflict using
Latent Dirichlet Allocation (LDA) and BERTopic algorithms as the empirical methodological approach. Data
was gathered via web-scraping three Indonesian news sources for article titles and their descriptions. This
includes Detik (510 articles), Kompas (506 articles), and CNN Indonesia (455 articles). Articles collected
were based on the timeframe criteria of January 1, 2025 to March 31, 2025. The study found five thematic
word clusters, all of which have low perplexity and high coherence scores. Theoretically, the study argues



for the adoption of computational frameworks such as LDA and BERTopic to analyze the latent narratives
that exist within media on complex and quickly evolving conflicts.

Analysis Replication

For this study, I was not able to use the original studies dataset as it was not public facing. In consequence, I
opted to recreate a US centric version of the dataset. I maintained the original study’s parameters, focusing
on news articles published between January and March 2025 on the topic of the Palestine-Israel conflict.
However, unlike the original study, I was only able to gather the news article’s title, not its description. I
believe this played a pivotal role in my coherence and perplexity scores during analysis. Additionally, due
to how time intensive the web-scrapping was, I was only able to gather a total of 309 articles. This was
significantly less than the original study’s 1,471 gathered articles. Once again, this discrepancy proved fatal
to my iteration as my coherence and perplexity score were completely out of range, thus making my results
insignificant.

Critique

The original study was successful in producing meaningful results. In conclusion, we now know that the
main narratives covered by Indonesian news media on the Palestine-Israel Conflict include military strikes
in Gaza, Indonesian diplomacy, international responses, humanitarian issues, and global political dynamics.
From this analysis, it can be argued that Indonesian discourse understands that the Palestine-Israel conflict
is more than a war, it is a humanitarian crisis that requires international support. It can also be assessed
due to the lack of ‘Israel’ topics, that Indonesia is more aligned with supporting Palestinians and Gazans
than Israel. Although this only provides a small window into the Indonesian discourse, I feel strongly in
the potential insight this method can provide once scaled for cross-state comparative analysis. I believe the
paper did very well with detailing the study for replicability, including outline the parameters. Moreover,
it did well in its thorough cleaning preprocessing procedure, including cleansing, case folding, tokenization,
normalization, filtering, and stemming. However, one conceptual issue with the paper is that focuses on news
articles title’s and descriptions, most likely due to the processing power and time that would be needed to
carry out a larger scale analysis of full-text news articles. In consequence, the narrative may be misleading
as new articles often carefully select titles with more “click-bait” friendly jargon. This leads to my view that
the data does not operationalize the constructs of interest well. However, a counter to my own view of this
conceptual issue, is that it leads to a better understanding of how the general public views the conflict in that
the general public often relies on the title of a new article of their understanding instead of a full-text reading.
Finally, I do believe that the method selected captures the underlying theory effectively as the theory does
not argue for more than that the topic narratives uncovered are thematic rather than substantive.

Code

library(tidyverse)

## -- Attaching core tidyverse packages ---—-—--—-———————————————-—- tidyverse 2.0.0 --
## v dplyr 1.1.4 v readr 2.1.6

## v forcats 1.0.1 v stringr 1.6.0

## v ggplot2 4.0.1 v tibble 3.3.0

## v lubridate 1.9.5 v tidyr 1.3.2

## v purrr 1.2.0

## —- Conflicts ——————————————————— tidyverse_conflicts() --



## x dplyr::filter() masks stats::filter()
## x dplyr::lag() masks stats::lag()
## i Use the conflicted package (<http://conflicted.r-lib.org/>) to force all conflicts to become error

library(tokenizers)
library(tidytext)
library (tm)

## Loading required package: NLP

#i#

## Attaching package: ’NLP’

#it

## The following object is masked from ’package:ggplot2’:
##

## annotate

library(SnowballC)
library(ggplot2)
library(gt)
library(cld3)
library(topicmodels)
library(textmineR)

## Loading required package: Matrix

##

## Attaching package: ’Matrix’

#i#t

## The following objects are masked from ’package:tidyr’:
##

## expand, pack, unpack

#i#

#i#

## Attaching package: ’textmineR’

#it

## The following object is masked from ’package:Matrix’:
##

## update

#i#t

## The following object is masked from ’package:topicmodels’:
#i#

#H# posterior

#i#

## The following object is masked from ’package:stats’:
#i#t

## update

library(reticulate)
library(topicdoc)
library(wordcloud2)



#load the cnn data

cnn_scraped_data <- read.csv("~/CompIR Replication/scraped_cnn_titles_2025.csv")

#load fozxznews data

foxnews_scraped_data <- read.csv("~/CompIR Replication/scraped_foxnews_titles_2025.csv")
#load the msnbc data

msnbc_scraped_data <- read.csv("~/CompIR Replication/scraped_msnbc_titles_2025.csv")

#combine all news datasets
all_scraped_data <- bind_rows(cnn_scraped_data, foxnews_scraped_data, msnbc_scraped_data)

Code Block 1

To ensure the frequency of all equivalent words within the dataset are properly counted during the LDA
analysis, all words are case folded. This standardizes the casing of the words to lowercase so that the
algorithm does not mistake “Gaza”, “gaza”, and “GAZA” as three distinct terms instead of one.

#Case folding
all_scraped_data_2 <- all_scraped_data %>%
mutate(Title = tolower(Title))

Code Block 2

Within this block of code, I used the distinct() function to search and delete duplicate titles. The output
dataset (all_scraped data_3) maintained the same number of observations as its antecedent, indicating
that no duplicates were present. Additionally, within this ‘cleaning’ block of code, an identification number
was assigned to each row. This is to ensure that later, after unnesting our words from their context, we are
still able to identify which words were once within the same title.

#Cleaning, add ID to each title for analysis later
all_scraped_data_3 <- all_scraped_data_2 %>%
distinct(Title, .keep_all = TRUE)

all_scraped_data_4 <- all_scraped_data_3 %>’
mutate(id = row_number())

Code Block 3

Now that the data is a bit cleaner and has an ID, it is ready for tokenization. That is, turning our larger
units of data, the titles, into smaller units (words) that will be digestible for the LDA algorithm. I also
loaded in the stop_words dataset and anti-joined it to my current working dataset. Anti-joining allows for
the removal of any stop words (words that don’t hold significance such as “the”, “and” or “but”) in my
dataset. Additionally, I went ahead and fixed two spelling errors I noted while checking over my dataset.

#Tokenization
data(stop_words)

all_scraped_data_5 <- all_scraped_data_4 %>’
unnest_tokens(word, Title)

all_scraped_data_6 <- all_scraped_data_5 %>%



anti_join(stop_words, by = "word")

#recode hamas
all_scraped_data_7 <- all_scraped_data_6 %>%
mutate(word = recode(word,
"hama" = "hamas",
"jan" = "january"))

Code Block 4

Moving on, there were a few insignificant words I noticed still within my dataset. They technically are not
stop words so they weren’t removed the from anti-join. But since they won’t provide much to my analysis
later on I went ahead and removed them manually.

#Filtering, remove the unncessary words
removed_words <- c("cnn", "january", "2025")

all_scraped_data_8 <- all_scraped_data_7 %>%
filter(!.data$word Jin’ removed_words)

Code Block 5

Some of my equivalent words still won’t be completely identical to the algorith because of punctuation. For

example, “gaza” and “gaza’s” will be considered as distinct words even though they’re not. So, I'm using a
mutate function to remove all apostrophes and subsequent ‘s’.

#Normalization

all_scraped_data_9 <- all_scraped_data_8 %>’
mutate(word = str_replace_all(word, "'s$", "")) %>%
mutate(word = str_replace_all(word, "'", ""))

Code Block 6

I actually first attemped to stem (reduce my words to their root) by using the SnowballC package and the
wordStem() function, but it didn’t work properly. I'm new to word stemming so I don’t think I did it
correctly, because for some reason it didn’t stem my words, it only removed the last letter of various words
that were already at their root such as “fire -> fir”. So, instead I attempted to do it manually in a way that
is more familiar to me. I used the mutate function to replace non-stemmed words to their stem. This was
tedious, especially for 1809 observations, so I only stemmed the most important words I gathered from doing
a quick scan. I think it would be beneficial to revisit this code chunk and try again, either by debugging my
original code using the wordStem() function or trying alternatives from the ‘tm’ or ‘textstem’ packages.

#Stemming

all_scraped_data_10 <- all_scraped_data_9 7>%
mutate(word = str_replace_all(word, "israeli", "israel")) %>%
mutate (word = str_replace_all(word, "palestinian", "palestine")) %>%
mutate(word = str_replace_all(word, "gazab", "gaza")) %>%
mutate(word = str_replace_all(word, "jordanian", "jordan")) %>%
mutate(word = str_replace_all(word, "egyptian", "egypt")) %>%
mutate(word = str_replace_all(word, "gazans", "gaza"))



Code Block 7

Now that my data is relatively clean and tidy, I needed to make a document term matrix (DTM) that will
allow me to run my LDA analysis. The DTM is meant to help the algorithm process my data so that the
underlying patterns can emerge. In the middle section of this code chunk I am calling the dtm and setting
the number of word clusters (topics) I want (k=30). I initially went with 20 topics, the same as the original
study, but settled for 30. My k value definitely influences my perplexity and coherence score so I tried various
values from 6 to 30. I settled on 30 because it was my best option for score amongst the other options. In
all truth, despite my k value influencing my perplexity and coherence scores, the real culprit was the size
of my dataset (too small) and my lack of article descriptions. Next, I set my method to ‘Gibbs’ to help
with deciding which words belong to which topic based on relevance. Using control= I set my seed to 42
for sake of replicability, I set the algorithms iterations to run 1000 times and finally set the progress log to
provide mid level detail using verbose=1. Since 1000 iterations is a lot, I wanted to know the progress in
case RStudio crashes. I'm honestly not very sure if 1000 iterations is too much or not enough for the size of
my dataset, in retrospect it would’ve been a good idea to try a few different iters before settling. Lastly, I
saved my model as an rds file so I don’t have to keep running the model, a precaution to avoid the potential
of the app crashing.

#create DITM then run LDA

dtm <- all_scraped_data_10 %>Y
count (id, word) %>%
cast_dtm(id, word, n)

#trying to replicate the same number of the original study's key terms so k=30
lda_model <- LDA(dtm, k = 30,
method = "Gibbs",
control = list(
seed = 42,
iter = 1000,
verbose = 1))

## K = 30; V = 854; M = 309
## Sampling 1000 iterations!
## Iteration 1 ...
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32 ...
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42 ...
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## Iteration 994 ...
## Iteration 995 ...
## Iteration 996 ...
## Iteration 997 ...
## Iteration 998 ...
## Iteration 999 ...
## Iteration 1000 ...
## Gibbs sampling completed!

saveRDS(1da_model, "lda_model.rds")

Code Block 8

For the sake of replicating the original study, I used the matrix= argument to calculate my beta and gamma
scores. I don’t think the gamma was actually needed for my specific analysis, but I did it anyways to have a
more complete picture of my data. Especially since it’s only one line of code. The beta is more important,
it not only tells me the probability of each word appearing in each topic, but its needed to create my word
cluster graph later on.

#find beta
beta_topics <- tidy(lda_model, matrix = "beta')

#fina gamma
gamma_topics <- tidy(lda_model, matrix = "gamma')

Code Block 9

This code block is a little more dense, but basically I am processing my beta score so that I can replicate
Table 5 ‘Keywords of Topic 8 LDA’ in the paper. The first chunk is helping me build the keywords section
of the table, by grouping by topic and ensuring each topic has 20 of the top words with their individual
beta score. The third code chunk ‘term_ totals’ helps build the ‘total score’ of my table by calling for all
individual keyword beta scores to be added into a total. Finally, the last code chunk actually builds my
table by bringing together all the code above.

#graph and table for the LDA model with top terms

top_terms <- beta_topics %>%
group_by (topic) %>%
slice_max(beta, n = 20) %>%
ungroup() %>%
arrange (topic, -beta)

print (top_terms)

## # A tibble: 1,194 x 3

## topic term beta
## <int> <chr> <dbl>
## 1 1 ceasefire 0.0976
#it 2 1 northern 0.0215
## 3 1 palestine 0.0145
## 4 1 report 0.0145
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## 5 1 hezbollah 0.0145
## 6 1 releases 0.0145
## 7 1 soldiers 0.00762
## 8 1 detained 0.00762
## 9 1 reject 0.00762
## 10 1 uae 0.00762

## # i 1,184 more rows

term_totals <- top_terms %>%
group_by (topic) %>%
summarize(total_score = sum(beta))

final_table <- top_terms 7>%
mutate(term_with_score = pasteO(term, " (", round(beta, 2), ")")) %>%
group_by (topic) %>%
summarize (Keywords = paste(term_with_score, collapse = ", ")) %>%
left_join(term_totals, top_terms, by = "topic")

Code Block 10

This next code chunk is intended to reproduce ‘Table 4 Coherence Score & Perplexity LDA’ from the original
study. At the top, I am setting my k values (like from a few code chunks prior) to start at topic 2 and end
at topic 31. I started with the more obvious 1-30, but for some reason I kept getting an error that I had
to start at 2 and not one. I still had 30 topics, so I compromised by shifting my originally intended 1-30 to
2:31. The next code chunk established my perplexity values, using sapply to go through each of my k values,
calling my dtm, once again settling my methods and control. Next, I created a table for my perplexity
scores, calculated the coherence scores and made another table to store said scores.

#calculate perplexity score
ks <- 2:31

perplexity_values <- sapply(ks, function(k_val) {
temp_model <- LDA(dtm, k = k_val,
method = "Gibbs",
control = list(alpha
perp <- perplexity(temp_model, newdata
return(perp)

b

0.01, seed = 42))
dtm)

#turn into dataframe
perplexity_table <- data.frame(

Model = "LDA",

Topics_K = ks,

Perplexity = perplexity_values
)

#calculate coherence score
lda_model_20 <- LDA(dtm, k = 30, control = list(seed = 1234))

coherence_scores <- topic_coherence(lda_model_20, dtm)
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#turn into dataframe

coherence_table <- data.frame(
Model = "LDA",
Topics_K = 1:30,
Coherence = coherence_scores

Code Block 11

Here, I am simply combining the coherence and perplexity tables I made above into one for the purpose of
replicating table 4 in the original study. Having both scores in one place allows me to compare all topics at
once and see which topics are most valuable.

#combine coherence and perplexity into one table

perp_coh_table <- coherence_table >/
left_join(perplexity_table, by = "Topics_K")

perp_coh_table <- perp_coh_table %>/
select(Topics_K, Perplexity, Coherence) %>%

rename (Topic = Topics_K)

print (perp_coh_table)

## Topic Perplexity Coherence

## 1 1 NA -52.48431
## 2 2 232.09359 -71.68509
## 3 3 181.53671 -67.12749
## 4 4 152.36125 -97.77873
## 5 5 137.65711 -80.55551
## 6 6 123.06155 -44.38329
## 7 7 117.03862 -96.34579
## 8 8 106.49841 -100.38254
## 9 9 105.42530 -65.57667
## 10 10 98.91475 -78.10171
## 11 11 96.79236 -80.94532
## 12 12 94.42553 -104.74296
## 13 13 90.85541 -94.11562
## 14 14  89.56817 -T74.66960
## 15 15 89.07621 -84.30794
## 16 16  87.72471 -74.88750
## 17 17  89.34691 -92.43622
## 18 18 86.40028 -57.57237
## 19 19 87.15909 -85.53588
## 20 20 87.37266 -80.77336
## 21 21 85.44829 -45.89147
## 22 22 86.97709 -102.92457
## 23 23 84.71764 -65.13075
##t 24 24  87.95541 -100.89340
## 25 25 86.20843 -90.21004
## 26 26  88.11853 -103.10407
## 27 27  87.52034 -75.74971
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## 28 28  89.36323 -62.53943
## 29 29 88.87845 -87.81485
## 30 30 89.48956 -98.11735

Code Block 12

For my final code block I made a simple word cloud graph similar to the study’s based on the beta scores.

#Create a word cloud graph

cloud_data <- beta_topics %>%
filter(topic == 8) %>%
mutate(freq = beta * 1000) %>%
select(term, freq)

wordcloud2(cloud_data)
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