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Abstract

Due to the uncontrollability of country-level risk, project
participants like contractors should keep monitoring the
current situations of the host country. News articles might
be good sources to extract issues preceding country risk
fluctuation. This study proposes a framework to recognize
risk-related issues from news content. S-BERT vectorizes
news texts, and DBSCAN groups them into several topics.
Topics from different timespans are compared to distin-
guish risky issues. Preliminary results show the proposed
framework can extract specific topics from news articles.
It is expected that participants of international projects uti-
lize the framework to recognize the situations of the host
country.

Introduction

In international construction projects, the changes in the
business environments of a host country, known as host
country risks, are critical to the successful delivery of the
projects. For example, it has been shown that the host
country’s political, social, economic, and environmental
conditions affect the cost of an international construction
project (Zhu et al., 2020). Due to the uncontrollable nature
of country-level risk events, it is essential for the project
participants to keep monitoring current issues of the host
country and to take timely actions when they identify any
precursor of risk events. Consequently, participants of
international construction projects, especially the general
contractors, are devoted to monitoring current issues in the
host country, which may develop into risk events.
Because news articles published in the host country de-
scribe diverse topics, a collection of news might be a
promising source from which researchers and practition-
ers can extract issues related to the fluctuation of country
risk. However, due to a large number of news articles pub-
lished daily, it is impractical to monitor every news article
and track recurring events that may develop into risks.
Therefore, there is a need to develop a methodology (1)
to collect a large number of news articles in an automated
way, (2) to extract important topics from the news data,
and (3) to identify issues potentially related to the fluctua-
tion of host country risk. To the authors’ best knowledge,
however, few existing studies have explored the potential
of news articles as a source to identify the factors of coun-
try risk fluctuation.

To address this knowledge gap, this study proposes a
framework to identify the issues potentially related to the
fluctuation of country risk. In the proposed framework,
a natural language processing (NLP) method is used to

represent the news text into numeric vectors while pre-
serving the meaning of the original news content. In ad-
dition, Density-based Spatial Clustering of Applications
with Noise (DBSCAN) is used to group news into topics.
News topics from different timespans are then compared
to distinguish the common and distinctive issues.

Literature Review

Many studies in the construction domain have investigated
the effects of country risks on the performance of projects
from various perspectives. One group of studies focused
on country risks involved in a joint venture (JV) of con-
struction firms, a common approach for a multinational
firm to enter a foreign construction market (Bing et al.,
1999).

Ozorhon et al. (2007) investigated the impacts of host
country conditions on the performance of international
JVs. They used a questionnaire survey to measure the ef-
fects of host country conditions on the performances of
international JVs. In their study, host country conditions
were categorized into political risks (e.g., inconsistency
in policies), macroeconomic conditions (e.g., fluctuations
in inflation or foreign exchange rates), the strength of the
legal system, and the relations between JV and the host
government. Their results showed an indirect impact of
host country conditions on JV performances via the fac-
tors related to a specific project. For example, political sta-
bility and macroeconomic conditions were found to affect
project-related factors such as the completeness of the con-
tract or the project definition, which consequently affects
performance. Similarly, Hwang et al. (2017) used a ques-
tionnaire survey to evaluate the criticality of risk factors
for international construction JVs between Singapore and
developing countries. They categorized 29 risks, derived
from the literature review, into country-level, market-level,
and project-level risks. Survey results indicated that politi-
cal instability was the most critical risk factor, followed by
project budget overrun, corruption, and uncertain market
demand. With a specific focus on cultural similarities/dif-
ferences, Ozorhon et al. (2008) examined the effects of the
cultural gap between JV partners and between a JV part-
ner and the host country through a questionnaire survey.
While the results showed that the differences in organiza-
tional culture significantly impacted JV performances, the
effect of cultural differences between the host country and
a JV partner was insignificant.

Another research focus was the quantitative analysis us-
ing empirical data on international construction projects.
Lee et al. (2015) analyzed the effects of host countries on



international construction projects by Korean contractors.
Their results showed that the situations of host countries
affected the project performances to some extent. Such
effects were indirect, more significant in developing coun-
tries than developed countries, and more critical for large
construction firms than small or medium-sized firms. In
line with the goal of their previous study, Lee and Han
(2017) analyzed the database of Korean contractors’ past
project performances in 32 overseas countries. They clas-
sified the countries by four factors: business environment,
market opportunity, the possibility of project success, and
market experience. As a result, the 32 countries were clas-
sified into three main groups: (1) countries with high mar-
ket opportunity and moderate business environment, (2)
countries with a highly favorable business environment
but moderate market opportunity, and (3) countries with
low market opportunity and hostile business environment.
Last, Li et al. (2020) focused on social risks from the public
of host countries involved in railway construction projects
by Chinese contractors. Based on the grounded theory
methodology, their study collected news with the keyword
”Belt and Road Portal” and developed a theory on the pub-
lic resistance to railway construction projects. Their re-
sults revealed how public resistance emerged and affected
the delivery of projects. They also suggested risk manage-
ment strategies for international contractors to deal with
such social risks.

However, the existing studies are limited because they
heavily relied on questionnaire surveys or macro-level
datasets to obtain the data for analyses. In many studies,
questionnaire surveys were used to extract knowledge from
the domain experts. Consequently, the scope of risk iden-
tification and assessment was limited to the experience and
knowledge of the experts, which is not exhaustive enough
to cover the broad aspect of country risk. In the studies us-
ing macro-level databases, country-level risk factors were
already identified through a literature review, and the us-
age of empirical data was limited to test their well-defined
but fixed assumptions on the relationship between risk fac-
tors and macro-level indices. In reality, there are too many
risk events to be covered by a fixed set of hypotheses.
With the advance of data analytics, it would be possible
to identify the factors of country risk fluctuation from the
extensive dataset of actual events, such as news text data.
However, the existing studies are limited in exploring the
potential of extensive news datasets as the data source for
risk factor identification. To overcome the limitations, the
objective of this study is to propose and validate a data-
driven methodology to identify factors of country risk fluc-
tuation, especially from news text data.

Methodology

Figure 1 presents the overall methodology of this study,
which consists of six main procedures as follows.

* Collecting open-source data
* Preprocessing data
* Embedding news text

* Segmenting timespans
* Clustering news topics from text
* Extracting issues from news topics

Collecting ; Preprocessing ; Embedding
Data Data News Text

v

Segmenting |
Timespans
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News ]
Embeddings

Extracting
Topics

Figure 1: Overall Research Methodology

The outputs of the proposed framework are the issues
extracted from the news articles of a country of inter-
est (i.e., the host country). Therefore, it can address the
problem stated in the previous sections. First, an ex-
tensive collection of news articles is automatically col-
lected. Then, this framework applies (1) Sentence Bidi-
rectional Encoder Representations from Transformers (S-
BERT) and (2) Density-Based Spatial Clustering of Appli-
cations with Noise (DBSCAN) to group the contents of the
news articles into several topics. Consequently, the pro-
posed framework can provide significant issues from the
extensive collection of news articles, with the minimum
human effort of collecting and analyzing the news.

To the authors’ best knowledge, it is the first attempt in the
construction domain that S-BERT is used to extract issues
from the news corpus. In addition, the preliminary study
by the authors showed that news clustering based on S-
BERT could provide more informative topics than the re-
sults by existing methods, such as topic modeling with La-
tent Dirichlet Allocation (LDA), which will be discussed
later.

Collecting Open-source Data

The proposed methodology collects two types of data:
news text and risk-related indices. News texts are used as
sources from which risk-related issues are extracted. Risk-
related indices refer to the quantitative indicators of the
country risk fluctuations.

Obtaining news data is challenging because of the tremen-
dous amount of daily streaming news data. To tackle this
issue, the proposed methodology applies web scraping for
the automated collection of news text data from online
news publishers. Web scraping is the method of decoding a
web page written in Hypertext Markup Language (HTML)
and gathering specific contents from the decoded web page
(Nicolas et al., 2021).

A web scraping program only works when the address of
a web page to be scraped is provided. Thus, it is essen-
tial to build a list of all the web addresses of the online
news articles to be collected. A web scraping guideline for
each website, called 'robots.txt,” can be used for this task.
This text file specifies allowable actions (e.g., accessing a
publicly open web page) and disallowable actions (e.g., ex-



ploiting the search engine of the website) in the website. In
addition, a typical 'robots.txt’ file provides the sitemap that
contains the list of all accessible web pages of the website.
A web scraping program can utilize the sitemap to gather
the web addresses of all web pages (i.e., online news arti-
cles) under the selected news website. Once the web ad-
dress list is completed, a simple rule-based web scraping
program would work fine since all the web pages in the
same news publisher usually have the same HTML struc-
ture.

Risk-related indices refer to the indicators of the fluctua-
tions of country risk. The country risk index, such as coun-
try risk ratings by S&P, Moody’s, or World Bank, can be
used as the country risk indicator. However, the country
risk ratings tend to be published quarterly or yearly. Thus,
it would be hard to extract issues related to the fluctuation
of the indicators because too many issues would happen
over a relatively long period, interacting with each other
in a complex way.

Instead of using such high-level indicators of country risk,
utilizing specific factors of host country risk is more practi-
cal. For example, an economic/financial index such as ma-
terial price, foreign exchange rate, or oil price can be used
as the indicator of country risk fluctuation. These indices
are created in a relatively short time, like monthly, daily,
or even in real-time, and also have high volatility, making
it a plausible approach to use news text to extract the is-
sues related to the fluctuation of these indices. In practice,
many economic and financial indices are available online
and thus can be obtained easily.

Preprocessing Data

Most demand for data preprocessing emerges from the
quality problems in the collected news text data. There
may be several data quality problems. For instance, miss-
ing or erroneous values in news data (e.g., title, publica-
tion date, body text), different structures for the same ele-
ment (e.g., publication date written in 2023-07-10 or July
10, 2023), and unnecessary text elements (e.g., advertise-
ments) may exist. Therefore, data exploration needs to be
conducted on the collected dataset to find any data quality
problem in the news text data and improve the data quality.

Embedding News Text Data

Text embedding is the task of representing an input text
into a numeric vector. The purpose of text embedding is
not just to convert text data into a computer-processable
format but also to conserve the meaning of the news con-
tent. In other words, text pieces (e.g., sentences) with sim-
ilar meanings should be vectors with similar values.

Recently, Bidirectional Encoder Representations from
Transformers (BERT) has achieved state-of-the-art perfor-
mances in various NLP tasks (Devlin et al., 2019). This
study uses Sentence-BERT (S-BERT), a modification of
BERT, as a backbone architecture for embedding news text
(Reimers and Gurevych, 2019). The core idea of S-BERT
is to convert input sentences into vectors so that the output

vectors represent the semantic relationship of the original
sentences. If two sentences are semantically similar, the
output vectors will have a high similarity measure.

Due to this characteristic, S-BERT is a suitable option for
the proposed methodology. S-BERT is expected to repre-
sent the news text into vectors so that news about the same
topic is located nearby in the embedding vector space.
Therefore, any well-established clustering algorithm will
work fine to identify the latent topics of the collected news
text.

The overall architecture of S-BERT is presented in Fig-
ure 2. Given an input text, the BERT model represents
each token as a vector, resulting in a sequence of vectors.
A pooling layer is added to compress the results in a fixed-
sized vector. S-BERT uses average pooling to maintain the
most informative values from the BERT with minimum in-
formation loss.

| Token 1 | Vector 1
. o
BERT 2 Sentence
| Token 4 Vector 4
S-BERT

Figure 2: Architecture of S-BERT

Pre-training an S-BERT model is as follows. Two S-BERT
models are jointly trained, as depicted in Figure 3. Dur-
ing the training, pairs of two input sentences are given,
each sentence input into each S-BERT model, respectively.
The resulting two vectors determine the semantic relation-
ship between two input sentences. The relationship can
be given as categorical values (e.g., contradiction, entail-
ment, neutral) or numeric values (e.g., the similarity score
between -1 and +1).

Relationship?

Similarity =-1 ~ +1
{Contradiction, Entailment, Neutral) ty

Vector A | | Vector B | | Vector A | | Vector B
S-BERT S-BERT S-BERT S-BERT
Sentence A | | Sentence B | | Sentence A | | Sentence B

Figure 3: Pre-training of an S-BERT Model

Segmenting Timespans

The news text embeddings are segmented into several
timespans by a certain period (e.g., day, week, month).
Each timespan is annotated according to the direction of
the risk index fluctuation. Every news within a specific
timespan can be related to the changes in the risk index. In
reality, of course, many topics would be irrelevant to the
fluctuation of the risk index. Here, the fundamental as-
sumption of this study is that if one topic repeatedly hap-



pens with a specific upper or lower movement of a risk in-
dex, that topic may be an issue related to such movement
of the risk index.

The selection of the length of each timespan is based on
the results of clustering. On the one hand, clustering all
the news text without segmentation is not practical due to
the massive number of news articles to be analyzed, usu-
ally exceeding hundreds of thousands. On the other hand,
setting a too short period results in each timespan contain-
ing only several news articles is insufficient to draw mean-
ingful topics.

Clustering News Embeddings

A clustering algorithm is applied to the news embeddings
in each timespan, resulting in several clusters of news text
(i.e., news topics). It should be considered that not all news
articles are essential. Some news may describe daily hap-
penings unrelated to the fluctuation of country risk. Thus,
typical clustering algorithms such as k-Means or Latent
Dirichlet Allocation (LDA) are not suitable for news clus-
tering because they try to allocate every news article into at
least one cluster regardless of the importance of the news.

This study uses Density-Based Spatial Clustering of Ap-
plications with Noise (DBSCAN) to cluster the news em-
beddings into topic clusters (Ester et al., 1996). The core
assumption of DBSCAN is that a dataset may have noisy
data that should not be labeled as clusters. In addition, it
also assumes that each cluster would have at least a certain
number of data points. Because of these characteristics,
DBSCAN is suitable for clustering news data as topics.
Once an issue happens, news publishers tend to publish ar-
ticles repeatedly about the issue for a certain time, which
fits the DBSACN’s assumption of a minimum number of
data points for a cluster. A topic described only by a few
news articles might not be an essential issue.

The procedures of DBSCAN are described in Figure 4.
Two key hyperparameters of DBSCAN are epsilon (eps)
and the minimum number of samples (min_samples). If
the distance between two data points is smaller than eps,
the two data points are directly connected. If two data
points, even though they are not directly connected, are
connected to another data point simultaneously, the two
data points are also connected. If the number of connected
data points is equal to or greater than min_samples, the
connected data points are considered one cluster. All the
other data points not belonging to a cluster are considered
noises.

It should be noted that the number of clusters is not a hy-
perparameter in the DBSCAN algorithm. Once eps and
min_samples are set, the algorithm automatically deter-
mines what points should be grouped into one cluster or
classified as noises without uncertainty. Therefore, the
number of clusters of DBSCAN is determined by the set-
tings of eps and min_samples.

Noise

Cluster 1 Cluster 2

Figure 4: Mechanism of DBSCAN

Extracting Issues from News Topics

The result of the DBSCAN algorithm is the set of clusters
labeled with arbitrary numbers. Therefore, it is required
to extract information from each cluster that can describe
the topic of the news cluster. Keywords of a cluster, such
as the most frequent words in the text, can help interpret
news clusters into understandable topics.

However, preliminary studies by the authors showed it was
still hard to extract issues from the clustering results be-
cause too many topics exist across multiple timespans. By
the nature of the DBSCAN algorithm, it is not guaranteed
that cluster 1 in the first timespan is the same as cluster 1
in the second or third timespan, because the cluster label
is given arbitrarily.

Therefore, this study repeatedly applies a clustering algo-
rithm to the clustering results from the previous step to
overcome this issue. Specifically, non-noise data points
are selected from the clustering results, which are con-
sidered news describing important topics. Then, the DB-
SCAN clustering algorithm is applied to the news to fig-
ure out topics happening over multiple timespans. Com-
bined with the fluctuation of the risk index, each cluster
(i.e., news topic) is labeled as either increase, decrease, or
stable, depending on the portion of increase/decrease news
data points. For example, if many news in one cluster are
from the timespans when the risk index has increased, the
cluster is labeled as increase. It eventually represents that
the news in this cluster is potentially related to the increase
in the risk index.

Results

As an example case, this study applied the proposed
methodology to extract issues related to the exchange rate
of United States Dollars and the Philippines Peso (USD-
PHP). The foreign exchange rate, a typical risk factor of
international construction projects, was chosen as the risk
index to be analyzed. It significantly affects profitability
and is known to be influenced by many global and local is-
sues. The Philippines was selected as a country with rela-
tively high country risk compared to other countries where
English is an official language (e.g., the United Kingdom).



Data Collection

News data were collected from the official website of
Manila Bulletin, one of the national-wide news publishers
in the Philippines. A Python-based web scraping program
was developed and collected 310,875 news articles.

Data Exploration and Preprocessing

Figure 5 shows the distribution of news published by year.
News posted in 1970 must be erroneous and were removed
during the data preprocessing. In addition, the bar chart
shows that only 92 articles were published before 2018.
After a manual investigation of the news before 2018, the
authors also removed the news from the analysis dataset.

Number of News Articles by Year (Manila Bulletin)
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Figure 5: Number of News Articles by Year

News Text Embedding

This study used the ’all-mpnet-base-v2’ model for news
embedding, one of the pre-trained S-BERT models (Song
et al., 2020). It achieved the best average performance in
sentence embeddings and semantic search tasks. Despite
its high computational cost, the selected model was chosen
because the authors implemented the news embedding on
NVidia RTX A6000; thus, the computational cost was not
a critical issue.

Since there was no quantitative or objective metric to
measure the performance of news embeddings, the au-
thors qualitatively investigated the results of news embed-
dings. Figure 6 shows the selected S-BERT model’s vi-
sualization of all news embeddings. For example, the red
boxed area in Figure 6 contains news articles about vac-
cines and COVID-19, which can be interpreted from the
keywords of the news text. The most frequent words in-
cluded "vaccine(s),” ”’COVID-19,” vaccination,” and oth-
ers. It means that news articles about the same topic (i.e.,
COVID-19 and vaccines) were embedded in a nearby area
in the embedding space.

Further investigations on different areas (i.e., green and
blue) qualitatively verified that news text was embedded
as intended. For instance, news vectors within the green
box were about natural disasters, with frequent words of
PAGASA (Philippine Atmospheric, Geophysical and As-
tronomical Services Administration), ’cloudy,” “weather,”
and “thunderstorms.” The blue box represents the topic of

politics and diplomacy (keywords: ”North Korea,” ”Kim,”
”Korean,” ”Trump”).
Visualization of News Embeddings
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Figure 6: Visualization of All News Embeddings

Timespan Segmentation

This study segmented the dataset into months, resulting in
56 timespans (i.e., 56 months) from January 2018 to Au-
gust 2022. Each month was labeled according to the move-
ment of the USD-PHP exchange rate. The months with ex-
change rate fluctuation exceeding a certain threshold were
annotated as increase. Similarly, the month with exchange
rate fluctuation below a certain threshold was classified
as decrease, while the remainings were classified as sta-
ble. The cutoff thresholds were manually determined, as
+0.5 for the increase cutoff and -0.5 for the decrease cut-
off, based on the distribution of monthly differences in the
USD-PHP rate (Figure 7).

Histogram of USD-PHP Exchange Rate Fluctuations

Figure 7: Distribution of USD_PHP Rate Fluctuations

News Clustering

The news embeddings were clustered for each time seg-
ment by the DBSCAN algorithm. When clustering text
data of each month, the hyperparameters of DBSCAN
were fixed as eps to 0.6 and min_samples to 10. These pa-
rameters were empirically chosen on a trial-and-error ba-
sis, and they resulted in a balance between the number of
clusters and the number of data points in each cluster.

Table 1 summarizes the clustering results. For each month,
77.56% of news data were labeled as noise by DBSCAN



on average, and there were 28 topic clusters on average.
At least 13 clusters were identified by DBSCAN for every
month, meaning the hyperparameter setting was appropri-
ate for extracting meaningful topics from news.

Table 1: Summary of Clustering Results

The Ratio of Noises(%)
Min. Max. Avg. Min. Max.  Avg.

Number of Clusters

13 74 28.0 50.9 87.5 77.6

Interpretation and Extraction of Issues

After identifying representative news topics of each month
from the previous step, the DBSCAN algorithm was again
applied to the non-noise data points to identify issues from
the representative topics. In this step, hyperparameters
were set to eps=0.6 and min_samples=100.

Figure 8 visualizes the results of issues extracted from im-
portant news text. A total of 22 clusters were identified,
and 53.55% of the data were labeled as noises. In each
cluster, every news is either from the month when the ex-
change rate increased or decreased. Each cluster was an-
notated as increase, decrease, or stable according to the
portion of increase/decrease in the exchange rate. Within
atopic, if the majority of news is linked to the increase, it is
classified as increase. If the portion between increase and
decrease was balanced, the topic was classified as neutral,
representing that this topic is not related to the fluctuation
of the exchange rate.

Figure 8: Visualization of Extracted Topics

Table2 summarizes the results of the issue extraction. For
each cluster, the five most frequent keywords were identi-
fied. Based on the set of keywords, the authors manually
named each topic by its primary content. For example, the
first cluster (Cluster 0) includes the keywords of Phivolcs
(Philippine Institute of Volcanology and Seismology),”
“earthquake,” “city,” "intensity,” and “km.” Thus it is rea-
sonable to name this topic as “natural disaster and earth-
quake.” In addition, the balance of news article numbers
in the period of increase/decrease shows that the issues are
not significantly related to the exchange rate fluctuations.

Eight topics were identified as potentially related to the in-

crease of the USD-PHP exchange rate, and five were iden-
tified as potentially rate-decreasing issues. Even though it
does not guarantee that the extracted issues affected the ex-
change rate fluctuation, it can be inferred that such issues
are related to the exchange rate fluctuation. For example,
an issue in the Philippine stock market might have affected
the exchange rate increase (Cluster 2), or the diplomacy-
related issue (Cluster 7) might be related to the exchange
rate decrease.

It should be noted that it does not guarantee that this is-
sue ’caused’ the exchange rate fluctuation. There might
be some unrevealed relationship between the issue and the
fluctuation. Despite the limitation, this preliminary result
can provide an overview of the issues happening in the
country of interest and guides the construction practition-
ers to the starting point of country risk identification and
monitoring.

Discussion

First, the results demonstrated that the proposed frame-
work could provide enough information to extract signif-
icant issues from news articles in a specific country. The
framework successfully extracted local issues like specific
disasters (e.g., earthquakes, volcano eruption) and local
political issues (e.g., election, PhilHealth), besides global
issues such as COVID-19 or international political issues,
Methodologically, S-BERT showed its capability of vec-
torizing the contents of news articles. Partial investiga-
tions demonstrated that news vectors in a specific loca-
tion share the same topic. Such ability may come from
the power of an S-BERT model pre-trained on a vast cor-
pus. For example, the MPNet model was trained on large-
scale text corpora over 160 GB with 32 high-performance
NVIDIA Tesla V100 GPUs. The rapid advancement of
pre-trained language models in the NLP field would in-
crease the performance of news text embedding, enhanc-
ing the capability of the proposed framework.

Compared to the existing topic modeling with the typical
LDA algorithm, this framework provided much more in-
formative and intuitive keywords for each topic. The au-
thors” unpublished preliminary study revealed that the re-
sults of LDA were hard to interpret; the keywords often
contained stopwords (e.g., “news,” “Mr,” or “said”), mak-
ing it hard to guess the underlying issue of the topic ex-
tracted by LDA. In contrast, the clustering results based on
the S-BERT were straightforward. With minimum knowl-
edge of the issues in the case study country (i.e., the Philip-
pines), the authors could extract the underlying issues of
each topic by only examining the frequent keywords and
the titles of several news articles in each cluster.

One advantage of the proposed framework is that it con-
sists of several modules: a data collecting and preprocess-
ing module, a text embedding module, a clustering mod-
ule, and an interpretation module. Therefore, researchers
or practitioners can change each module with an arbitrary
method they want to apply. For example, the DBSCAN
clustering algorithm can be replaced with other clustering



Table 2: Clustering Results with Monthly Fluctuations of USD-PHP Foreign Exchange (ForEx)

Cluster No. of News Keywords (five most frequent words) Topic Name No. of Increase No. of Decrease ForEx Movement
0 286 Phivolcs, earthquake, city, intensity, km Disaster (earthquake) 136 150 Stable
1 686 North, Korea, Kim, Trump, Korean Diplomacy 495 191 Increase
2 296 market, percent, billion, local, investors Financial (stock) 206 90 Increase
3 903 PAGASA, may, weather, thunderstorms, country ‘Weather, Disaster 560 340 Stable
4 6,324 COVID-19, cases, government, vaccine, City COVID-19 3,337 2,987 Stable
5 352 points, PBA, Ginebra, Magnolia, TNT Sports (basketball) 199 153 Stable
6 199 rice, NFA, farmers, price, country Food industry 89 110 Stable
7 697 China, President, Chinese, Duterte, Sea Diplomacy 245 452 Decrease
8 154 Kuwait, workers, OFWs, Filipino, President Social 106 48 Increase
9 218 China, trade, US, Trump, Chinese Diplomacy 108 110 Stable
10 1,192 Drug, police, Police, shabu, City Social 656 536 Stable
11 177 per, oil, prices, price, liter Economy (oil price) 96 81 Stable
12 102 budget, House, Senate, President, 2019 Politics (budget) 67 35 Increase
13 118 NPA, Army, Infantry, troops, government Politics 82 36 Increase
14 224 Hong, Kong, China, police, protesters Politics 104 120 Stable
15 151 Taal, Volcano, Phivolcs, volcanic, Alert Disaster (Volcano) 127 24 Increase
16 220 Duterte, Mayor, President, Sara, Davao Politics (election) 170 50 Increase
17 109 Robredo, President, Leni, Vice, presidential Politics (election) 78 31 Increase
18 104 Saudi, Khashoggi, Arabia, consulate, Trump General issue 0 104 Decrease
19 251 PhilHealth, President, corruption, Morales, Senate Politics (PhilHealth) 2 249 Decrease
20 72 cases, deaths, country, virus, coronavirus COVID-19 0 72 Decrease
21 149 law, bill, terrorism, President, Anti-Terrorism Politics 18 131 Decrease

algorithms, such as k-means or other state-of-the-art meth-
ods. The MPNet model was used in our study, but any
pre-trained language model can be used for news text em-
bedding. For those who already secured the news text data
to be analyzed, the data collection process can be omitted.
In setting the hyperparameters of the DBSCAN, the au-
thors applied a trial-and-error basis. For example, setting
too small eps resulted in all data points being classified as
noises, while setting too large eps grouped all data points
into one cluster. Without a quantitative metric of the clus-
tering performance, the authors had to determine the bal-
ance between the number of clusters and the ratio of noises
heuristically. Therefore, it is not guaranteed that the set-
tings of hyperparameters in this study are optimal. It leads
to the need to build a dataset of news articles labeled by
human annotators as a basis for quantitative validation of
the clustering results.

Conclusions

This study proposed an NLP framework to extract issues
related to the host country risk from news text by applying
web scraping, text embedding based on Sentence-BERT,
and the clustering algorithm of DBSCAN. Preliminary re-
sults showed that the proposed framework could effec-
tively represent news articles as vectors while preserving
their contents with the S-BERT method. In addition, the
DBSCAN method can extract distinctive topics from news
articles while filtering out routine news data. Any partici-
pant in international construction projects could utilize the
proposed framework to recognize the important issues that

happened or are happening in the host country. Further-
more, past and current issues are expected to be used for
informed decision-making on managing host country risk.
The limitation of this study includes that the interpreta-
tion of the clustering results still relies on manual investi-
gation. Even though the proposed methodology suggested
how to automate data collection procedures, news text em-
bedding, and clustering of the embeddings, users still need
to investigate each cluster and figure out the main topic
of the cluster. It limits the applicability of the proposed
methodology because the manual interpretation of news
clusters requires prior knowledge of the user on the issues
in the host country. Another limitation is the lack of quan-
titative validation of the results, as discussed in the previ-
ous section.

Future studies should be thus conducted on automating the
interpretation of the resulting news clusters and providing
processed information that a user with limited prior knowl-
edge can understand. For example, automated and unsu-
pervised topic labeling can be one option that aims to label
each topic, making it easier to grasp the meaning of each
news topic. In addition, ground truth (i.e., news articles la-
beled by human annotators) should be established to base
the thorough and quantitative validation of the proposed
framework.
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