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Abstract

State of the Nation Addresses (SONA) is impactful speeches that reflect a president's
plans and methods of governance for their terms. Despite the significance of these speeches,
there still needs to be more literature that analyzes them in the context of similarity and machine
learning. Hence, this study was conducted to find significant patterns from SONA using Cosine
Similarity and Latent Semantic Analysis (LSA). To achieve this, the researchers scraped the
Philippine presidents' transcripts from 1935 to 2022, then performed comparisons by utilizing
the extracted topics and cosine distances. The analysis is categorized into presidents’ family ties,
party list affiliation, and historical era. Based on the findings, there are distinct recurring
patterns for each category. For family ties, there is a pattern of influence in the Macapagal
family, while Marcos and Aquino’s families have none. Partylist affiliation does not influence
where a president belongs, and Philippine party lists are mostly personality-focused instead of

ideology-focused. Regardless of the era, agriculture, economy, labor, and employment are
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recurrent issues, while technology issues are newly addressed. Similar SONAs based on cosine
distance tend to have similar topics assigned through LSA. Thus, the LSA and cosine distance
algorithms are practical and recommended document analysis methods.

Keywords: State of the Nation Address, Machine Learning, Cosine Similarity, Latent

Semantic Analysis.

Introduction

State of the Nation Address, SONA, is delivered by the current president of the
Philippines during their term. It is a speech informing people about the nation's current political
and economic state and the current administration's plans (Bringula & Miranda, 2021). SONA
and other presidential speeches play a significant role in the history of the Philippines'
governance, which is why they are well documented along with their effects (Lineses, 2018).
Also, presidential speeches have a more significant influence since they are designed to sway
people and can contain events and developments of a country from different timelines (Bringula
& Miranda, 2021). These characteristics of the SONA make it notable for applying data mining
analytics for further analysis for these speeches to be better understood.

Although related literature analyzed the SONASs of Philippine Presidents using sentiment
analysis and topic modeling through Latent Dirichlet Allocation, it only focused on 13
presidents. In addition, this study would use cosine similarity to identify the similarities and
dissimilarities of the SONA. Lastly, the study would analyze the SONAs based on the different
categories.

This study aims to determine the similarities and differences between all the SONAs of

Philippine presidents until 2022, except Emilio Aguinaldo and José P. Laurel, as they did not
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deliver a SONA during their term. Specifically, it aims to extract significant connections and
patterns between the presidential SONAs in terms of (1) Family Ties, (2) Partylist, (3) Eras, and
(4) the Pandemic Period.

The reason for choosing these categories is to address the problems that stem from them.
Political dynasties are widely recognized as a source of corruption in the Philippines, but despite
this, there is still a lack of solutions to fix it (Purdey et al., 2016). Philippine party lists also focus
more on personality than pursuing their proclaimed ideologies. Their ideologies are almost
identical and are another source of corruption (Quimpo, 2007a). The Philippines is also heading
towards a pattern of increasing authoritarian tendencies, threatening its democracy, hence why
different eras are considered (Quimpo, 2007b).

By extracting patterns and determining similarities and dissimilarities between the
presidential SONAS, the paper can provide insights into the political patterns of political
dynasties, party list corruption, and increasing authoritarian tendencies while determining what
issues have prevailed or have been solved by succeeding presidents. This information can then
be used as a reference for future literature in Philippine politics.

Considering that SONASs have various types of listeners, including motley groups: the
investors and business people (Sicat, 2012), they can gain information on the current and future
focus of the country, which helps to understand the business direction of the country. The study
could also be a starting point for the analysis of documents through the use of automation instead
of manual examination. This can speed up the process of extracting useful information,
especially patterns, from numerous documents, which is especially useful with the prevalence of
big data that is often underutilized by public government sectors despite the possible benefits

(Gouri & Uddin, 2019). Moreover, the study acknowledges the significance of embodying
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competitiveness and business-related topics. The SONA's economic section covers several
business sectors, all of which are critical to the country's economic progress. With that, the paper
can contribute to the analysis of the economic aspect within the SONA.

Review of Related Literature

This section presents the related literature and studies that centers around the two
machine learning methods in analyzing documents.
Cosine Similarity

Numerous studies have attempted to use proximity measures, specifically cosine
similarity when comparing documents or responses. Their purpose is either to develop an
alternative to facilitate their operations or to find patterns in what they are investigating.

A study focusing on the educational field in Indonesia utilized cosine similarity to
enhance the Automated Essay Scoring system. It found that using this principle will hasten the
correction process and provide more objective results regarding the relevant text on documents
(Lahitani et al., 2016), which was supported by another study that used cosine similarity in
calculating text relevance, which concluded that the closer the value to 1, the more relevant it is
(Gunawan et al., 2018). These researches point out the advantages of using cosine similarity in
measuring documents.

Another study on health analyzes the similarities between countries on how residents
respond to government policies during the COVID-19 pandemic. They identified that countries
in the same region have similar responses, emphasizing the importance of analyzing patterns to
assist in planning for future emergencies (McKenzie & Adams, 2020).

One source of issues is the president's speech, as they involve what is happening in the

country. A study examined the distance between the US presidents' speeches concerning
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economic content. This results in a network pattern, wherein it was divided into two components:
one strongly connected speech and lighter edges. They discovered that during the president's
political career, they mentioned financial and economic sectors at least once (Cinelli et al.,
2021).

Most of these studies tend to concentrate on other countries, and there still needs to be
more study that analyzes Philippine-related documents. No research has focused on the
similarities or dissimilarities between the Filipino Presidents' SONAs.

Latent Semantic Analysis

Topic modeling has helped model textual data; two popular approaches are Latent
Dirichlet Allocation (LDA) and Latent Semantic Analysis (LSA). Despite their commonalities,
this paper focused on LSA. A study using TopicView found that LSA provided good
summarizations among broad groups of documents compared to LDA (Rocamora, 2002). It
applies to this study as the documents vary based on presidents, focus, and periods. Other studies
have also yielded LSA as a promising approach in their studies (Hoblos, 2020; Bergamaschi &
Po, 2015).

Moreover, a study analyzed the transcripts of the 2016 US presidential debates between
Hillary Clinton and Donald Trump using LSA (Valdez et al., 2018). It emphasized the relevance
of topic modeling when it comes to social issues. In the Philippines, a study utilized LDA and
sentiment analysis to analyze president SONAs (Bringula & Miranda, 2021). Currently, no
studies have applied LSA to study the similarity of SONA concerning cosine similarity.
Therefore, this study will utilize LSA and Cosine Similarity to broaden further topic modeling’s

contribution to social issues in the Philippines.
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Framework
As presented in Figure 1, the research framework uses the input-process-output model.
The input covers the data collection, the process covers the Cosine Similarity and LSA model,
and the output covers the analysis process to find the patterns of similarity between the SONA.
Figure 1
Research Framework
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The study utilized the quantitative approach, which is used to quantify a concept based on
numerical data and mathematical methods (Idowu, 2015). The researchers mainly corroborated
the results of the trained LSA Model and Cosine Similarity score to produce the patterns of
similarity.

Data Collection

The raw SONA database was obtained by retrieving all the available presidents’
transcripts from 1935 to 2022 using the BeautifulSoup Python library to scrape from the
Philippines’ Official Gazette website.

Data Preprocessing
Upon exploring, the speeches are already well constructed and prepared, considering that

it is a national address. Thus, the researchers only removed English stop words and special
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characters such as punctuations, apostrophes, and periods using the NLTK Python library (see
Figure 2).
Figure 2

Data Preprocessing Snippet
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Latent Semantic Analysis

The researchers first created a TF-IDF model from the corpus and fitted its output into
the LSA model. The number of topics used in the LSA model is 65, the lowest number in the
Coherence Score in Figure 3. The coherence score measures the similarity of words, which is
obtainable using a coherence model. The lower the score, the better the performance and
coherence of the model (Rdder et al., 2015).
Figure 3
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The top 10 words with negative and positive weights of each topic are used for the
interpretation, with 20 words used in total. The model will then assign the top 3 topics of each
SONA, further corroborating with related articles and journals to validate the assigned topics.
Cosine Similarity

Cosine Similarity is a measurement that quantifies the similarity between two or more
vectors. It is measured by the cosine of the angle between two vectors and determines whether
two vectors are pointing in roughly the same direction. This is an ideal method to utilize for
measuring document similarity. All SONAs were vectorized using the TF-IDF vectorizer and
then subjected to the formula for Cosine Similarity.

Data Analysis

For LSA, the researchers considered the weights of the words per topic before coming up
with the interpretation. Words with a positive weight signify that it is highly representative of the
topic; otherwise, it does not represent the topic (Aquino & Chavez, 2018).

For cosine similarity, the researchers considered the distance. A distance near 0 means
high similarity, while near 1 is the opposite. Heat maps are used to visualize the comparisons for
the categories. The darker color indicates a high degree of similarity, and the lighter color
indicates the opposite.

The results are then further corroborated through other literature, such as news articles,

journals, and historical accounts, and checking the contents of the SONA to validate the findings.
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Discussion of Results

This section presents the topics derived from the SONA and cosine similarity scores.

Topic Modeling

There are 65 extracted topics from the SONAs collected, and 28 main topics presented in

Table 1, which the presidents commonly address. Sixty-five is the best number of topics that

yielded the best coherence value of 0.56. With this, it signifies that from the second president of

the Philippines to the latest president, the presidents focused on and discussed different concerns

essential to the economy's growth.

Table 1

Extracted Topics from the SONA

No. Topic Interpretation
0  Agricultural production; Proposed solutions such as export, import, exchange
1  Filipino people’s living situation; Employment situation
2  Veteran official’s programs; Reparation of damages
5  Taxation and poverty
8  Veteran official programs;
9  Economic status report; Labor and employment
11  Societal and geographic organizations; Resignation of officials
13 COVID pandemic and online mode of transactions
14  Sales tax; Drug dealings, kidnapping, and corruption
15 Anniversary of Ninoy Aquino’s Death
17  Survivors of Payatas tragedy; National/Economic Recovery
18  Announcement of the resignation of high-ranking officials
23  Martial law, National Defense, Political normalization
24 National socio-economic development; Value-Added Tax
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26  Rescuing Angelo dela Cruz

30  Economic growth over the years
31 Historical events discussion

34  Plans for government officials

43  Kilusang Kabuhayan; Dictatorship
44 Resignation of political leaders; ASEAN
45  Kilusang Kabuhayan at Kaunlaran
46  Value-Added Tax

47  Ratification for a political change
54  Tobacco

56 Technology and modernization

58 Illegal mining and logging

62 The assistance from the US

The extracted topics are interpreted using their top 20 words with positive and negative
weights. For example, the top words with positive weights for topic 2 are "veteran,"” "reparation,”
"recommend,"” and "commonwealth,” hence the interpretation is "Veteran official's programs” or
"Reparation of damages."” Lastly, the topic is verified by checking the contents of the SONA
assigned with that topic and other related literature, such as news and journal articles.

These topics can provide information to different individuals and organizations,
especially the citizens, about the issues or concerns of the country from the past until the present.
Also, this will be used as a basis for further discussion, which will be presented in the following

subsections of this paper.
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Comparison of SONAs based on Family Relationship

During the election, it is evident that political dynasties are present. A political dynasty is
when several family members are involved in politics or occupy a political position (Mendoza et
al., 2013). With that, it is vital to analyze if there are existing patterns, as some studies found that
the increase in political dynasties can be related to bad governance (Mendoza et al., 2020;
McCoy, 1994). Three notable families are the Macapagal, Marcos, and Aquino, as two family
members occupied the highest position in the Philippine government.
Macapagal Family

Diosdado Macapagal (Father) and Gloria Macapagal-Arroyo (Daughter) tackled social
and economic development, Topic 24. During their term, Diosdado Macapagal presented a five-
year program concerning socio-economic (Starner, 1963). Gloria presented different agendas for
socio-economic reforms that became the foundation during her term. Upon exploring these
SONAs, both discussed issues concerning taxes belonging to Topics 5, 2, and 46 and labor and
employment belonging to Topics 1 and 9. She was able to discuss it as well since one aspiration
of the residents of the Payatas was a livelihood, which she provided (see Table 2). Hence, both
concentrated on employment to achieve economic growth.

The cosine distance of the SONA can support the similarities between both presidents.
The three of the SONAs of Gloria were similar to the four SONAs of Diosdado, as the scores
range from 0.18 to 0.24, as shown in Figure 4(a).

As for their dissimilarities, some of Gloria's SONAs were highly dissimilar to her father,
ranging from 0.37 to 0.48. Diosdado discussed the international relations of the Philippines with

other Western countries and the United States and tobacco issues. In contrast, Gloria tackled

11
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illegal drug dealings and kidnapping, which she discussed in her 2003 SONA and during the
Angelo de la Cruz kidnapping incident.
Table 2

Similarities of the presidents based on family relationship

Macapagal Family Marcos Family Aquino Family

Agricultural Production Labor and Employment Agricultural Production
Social and Economic factors
Labor and Employment

Marcos Family

The SONAs of Ferdinand Marcos Sr. (Father) are dissimilar to Ferdinand Marcos Jr.
(Son), as Marcos Sr. addressed more on the economic and moral crisis. Also, he discussed the
proclamation of martial law, the creation of Kilusang Kabuhayan at Kaunlaran, and the
cooperation with the Philippines” ASEAN neighbors. From his first term to his last term, he
talked about agriculture. In comparison, his son focused more on the COVID Pandemic, Topic
13, and the application of technology and modernization in different industries. He signed an
agreement with other countries to improve prominent areas such as digital and education,
creating greater collaboration in the digital economy (Joint Press Statement, 2022). Still, both
addressed labor and employment.

The dissimilarities of their topics were shown using the cosine similarity, as the SONAs
of Marcos Sr. are slightly dissimilar to Marcos Jr. since the values fall between 0.22 and 0.29, as
presented in Figure 4(b). Moreover, when comparing the SONA delivered by Marcos Sr. to his
other SONAs, it can be seen that these are highly similar. This means that throughout his

presidential terms, he addressed almost similar issues.

12
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Figure 4
Cosine Similarity of the three families

a) Macapagal Family b) Marcos Family c) Aquino Family
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Note. The darker the color, the lower the distance between the SONAs, indicating the more similar
the documents are.
Aquino Family

The topics Corazon Aquino (Mother) addressed were highly dissimilar to her son,
Benigno Aquino I11. After the Marcos Sr. administration, Corazon talked about the reformation
of the internal structure, Topic 43, and the death of his husband, Topic 15. She achieved reform,
though not all, and the political environment changed (Dohner & Intal, 1989). In comparison,
Benigno focused more on the affected Filipinos by the Typhoons Pepeng and Ondoy, belonging
to Topic 1, in which he provided housing units to the victims, which was considered in Topic 2
(Gaje, 2010).

The cosine distance between their SONAs can support these. Based on Figure 4(c),
Corazon's SONAs were highly dissimilar to her son, as unlike the first two families, the scores
range from 0.89 to 0.98.

Comparison of SONAs based on Partylists
Political parties or party lists are parties composed of political elites and are distinguished

by their unique ideologies. In the Philippines, however, party lists consist of the elite and non-

13
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elite, and their ideologies are nearly indistinguishable (Rocamora, 2002). What sets apart
Philippine party lists instead are the top brass's personalities, which are treated like celebrities
and have become a source of corruption (Quimpo, 2007b).

Nacionalista Party

The Nacionalista party is the earliest political party in the Philippines, founded by
Manuel Quezon and Sergio Osmefia. Their main ideology centers on Philippine independence by
focusing on developmental aspects such as education, social justice, and democracy (Platform of
the Nacionalista Party, 1941).

The most discussed topics under the Nacionalista party list are Agriculture and Veteran
official programs and reparation, as seen in Table 3. While these two topics broadly fall under
Nacionalista’s theme of independence, they must be more prevalent in other SONAs to be
considered unique to the party list. The president most faithful to the Nacionalista ideal is
Marcos Sr., who often focused on the current state of economics, manpower, and labor. His
known contribution is the development of numerous public infrastructures, which are still
utilized today (Edifice Complex, n.d).

Table 3

Similarities of the presidents based on partylist

Nacionalista Liberal
Agricultural Production Agricultural Production
Veteran Officials Programs and Reparation Tobacco

The current state of Economics, Manpower, and Labor | US Assistance
Economic Report

The results of the Cosine Similarity corroborate with the LSA topic assignments (see

Figure 5(a)), as the similarity scores indicate that most SONAs are similar. Most of the values in

14
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the heatmap are below 0.10, except Quezon's fourth SONA and Magsaysay's first SONA, whose
distance values fall mostly above 0.10. These can be justified as the topics assigned to each
SONA are similar.

Liberal Party

The Liberal Party of the Philippines is a political party founded by Manuel Roxas; it
originally stemmed from the "Liberal Wing" of the Nacionalista party and focused on the
Filipino people. Specifically, they stand by the values of justice, freedom, and solidarity or
"Bayanihan” (Values Charter, 2017).

Like the Nacionalista party, the most talked about topic is still Agriculture. Other topics
include tobacco, US assistance, and economic reports. None of these topics align with the party
list's ideology of solidarity or "Bayanihan ."They are instead more in line with the Nacionalista
party's ideas for development.

Benigno stood out from the rest of the group as he focused on employment and veteran
programs instead of agriculture like the rest of the SONA under the party list, which is consistent
with the focus of his administration: the economic development, and education (Mirasol, 2021).

The results of the Cosine Similarity once again corroborate with the LSA assignments, as
shown in Figure 5(b). The similarity scores between the SONAs of earlier presidents Roxas,
Quirino, and Macapagal are low, meaning they are similar. On the other hand, all of Benigno's
SONA s are similar to the rest of the group despite having the same party affiliation. Despite their
SONA s being similar to each other, except for Benigno Aquino I11, the topics discussed in each
do not reflect the values of the Liberal party, which once again corroborates the finding that
party lists do not represent a group's ideals. Presidents who are more appropriate for the

Nacionalista are Quirino’s administration which focused on economic reconstruction and

15
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restoring the faith of the people in the government (Philippine Presidents, 2010), and
Macapagal's administration, which focused on the economy with the addition of fighting
corruption.

Figure 5

Cosine Similarity of the two-party lists with multiple members

a) Nacionalista Party b) Liberal Party
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Comparison of SONAs based on Eras

Looking into the SONASs from the different eras may show the differences or similarities
between the pre-authoritarian eras, the authoritarian era, and the post-authoritarian eras.
Commonwealth

This is when the Philippines is securing its independence from American sovereignty
(The Commonwealth of the Philippines, n.d.). This era's SONA started with the first SONA of
President Quezon (1935) and ended with the first SONA of President Manuel Roxas (1946).

Similar topics between the presidents are presented in Table 4. For Quezon and Roxas,
they focused on agriculture and programs for veterans and compensation for damages. Quezon
contributed to Philippine agriculture through significant laws like the National Rice and Corn
Corporation (NARIC) in 1936, which established rice and corn prices, helping poor consumers

(Agrarian Reform History, 2021).
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The SONAs with the highest similarity are Quezon’s second, fifth, sixth, and seventh
SONAs, ranging from 0.04 to 0.05. The results of the cosine similarity can support the derived
topics. The SONAs with the highest similarity have Topic 0, which explains their similarity (see
Figure 6(a)).

Table 4

Similarities of the presidents based on eras

Commonwealth; Third Republic; Martial Law; Pandemic Period
Fourth Republic; Fifth Republic

Agriculture Covid Pandemic and Employment

Third Republic

The Third Republic is when the global community officially recognizes the Philippines as
an independent nation. The SONAs of this era started with the second SONA of Roxas (1947)
and ended with the seventh SONA of Marcos Sr. (1972) (Declaration of Martial Law, n.d.).

Most presidents contributed to Philippine agriculture since Topic 0 was the most
prevalent. Some of the agricultural contributions of the presidents are: For Roxas, he created a
message about the proposed amendments by the Agrarian Commission, which studied the
conditions of rice regions (Message of President Roxas on Agrarian Reforms, 1946). Quirino
helped agricultural workers by creating a minimum wage law that could help improve their
living conditions (Foreign Relations of the United States, 1950). Magsaysay created laws
providing lands to farmers and corporations, providing housing lots and farmlands to rebel
returnees. Garcia continued Magsaysay’s agrarian programs. Macapagal created the Agricultural
Land Reform Code, which ended shared tenancy in the Philippines. Lastly, Marcos Sr. created

laws that created the Department of Agrarian Reform (DAR) (Agrarian Reform History, 2021).
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Figure 6

Cosine Similarity between Presidents in different eras

¢) Martial Law

-

a) Commonwealth

Quezon

Osmena
Roxas

N - |

Under Marcos Sr.

L N I
Quezon Osmena Roxas

Magsaysay | Macapagal
Marcos Sr.

Quirino Garcia

f) Pandemic Period

d) Fourth Republic e) Fifth Republic
Aquino C [ £
Ramosl:

Estrada [ T ——

Arroyo[

Aquino B

Dutertel:

Marcos Jr.

Under Marcos Sr.

S e arc
sT_H_I L ]
Aquino C Estrada Aquino B | Marcos Jr.

Arroyo Duterte

Ramos

Based on Figure 6(b), the SONA with the highest similarity belongs to Marcos Sr., with a
score ranging from 0.02 to 0.04. Regarding dissimilarity, Macapagal’s third and Quirino’s
second SONA are dissimilar, with a score of 0.14. There are only slight differences when
comparing all the SONA of the presidents in the Third Republic era. For the SONAs with the
highest dissimilarity, Macapagal’s third SONA and Quirino’s second SONA have different main
topics. Macapagal focused on Plans for government officials, Topic 34, while Quirino is about
Veteran official programs, Topic 8.

Martial Law

This era started when Marcos Sr. proclaimed that the Philippines was under Martial Law

upon signing Proclamation No. 1081 on September 21, 1972, which allowed him absolute

authority over the nation (Declaration of Martial Law, n.d.; The Makings of a Constitutional
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Dictator, n.d.). The SONAs of this era start with Marcos’ eighth SONA (1973) and ends with his
fifteenth SONA (1980).

The main topic of his SONAs always includes Topic 0 or Agriculture. This is prevalent in
his SONAs because he launched many projects about agriculture, like Masagana 99, which
addresses the food shortages and enhances the rice production of the Philippines (The Marcos
Agrarian Reform Program, n.d.). The SONAs with the highest similarity are Marcos Sr.’s
eleventh, twelfth, and thirteenth SONAs, with a score of 0.05, which talked about Agriculture
and Martial Law. While his other SONAs tackled the Societal and geographical groups and the
resignation of officials (see Figure 6(c)).

Fourth Republic

During Marcos Sr.'s term, the 1973 Constitution suspended the 1935 Constitution. Upon
doing so, he announced the "New Republic” in 1981, also called the Fourth Republic (The
Executive Branch, n.d.). The SONAs of this era start with Marcos' sixteenth SONA (1981) and
ends with his last SONA (1985).

The main extracted topic is still Agriculture. This could be explained by the number of
agricultural projects launched by Marcos Sr (The Marcos Agrarian Reform Program, n.d.). Also,
Topics 8, 43, and 45 may be connected as they discussed Kilusang Kabuhayan at Kaunlaran
livelihood program, intended to benefit the Filipino people (Official Week in Review, 1981).

As presented in Figure 6(d), the SONAs with the highest similarity are Marcos Sr.’s
nineteenth and twentieth SONAs, with a score of 0.05. Both had the same topic: Topic 0. When
it comes to the dissimilar SONAs, which are Marcos Sr’s seventeenth and twentieth SONASs,
they have different main topics. The seventeenth SONA discussed Topic 47, while the twentieth

SONA on Topic 0.
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Fifth Republic

This era started when the 1987 constitution was put into effect. It marked the end of
Marcos Sr.'s reign and Corazon’s inauguration. The SONAs of this era start from Corazon
(1987) up to Marcos Jr., who is the current president and has just given his first SONA (2022)
(Declaration of Martial Law, n.d.).

Similar to previous periods, the most discussed topic still involves Agriculture. Some of
the agricultural contributions of the presidents are: For Corazon, she signed Republic Act No.
6657, which is the Comprehensive Agrarian Reform Law (CARL) that helps landless farmers to
have their lands (Official Gazette of the Republic of the Philippines, 1988). Ramos was
committed to creating a better Agrarian Reform Program by enacting laws like Republic Act No.
7905, which strengthened the Comprehensive Agrarian Reform Program. Estrada launched the
Magkabalikat Para sa Kaunlarang Agraryo (MAGKASAKA), where the DAR will work with
private investors to find ventures in the agrarian sector. Arroyo also had her agrarian reform
program, where a part of the program was the Land Tenure Improvement. Benigno created the
Agrarian Reform Community Connectivity and Economic Support Services (ACCESS) project
to reduce rural poverty. Lastly, Duterte sought an aggressive approach to the land reform
program by prioritizing support services and land distribution. Looking at the topics, the
presidents also had some similarities, as they addressed different topics.

Moreover, regarding cosine similarity, as presented in Figure 6(e), the SONAs with the
highest similarity are all of Benigno's SONAS, with scores ranging from 0.03 to 0.08. Corazon's
SONA s are similar to Ramos's SONAs, with scores ranging from 0.06 to 0.17 since both
discussed Agriculture. While Benigno's SONAs have dissimilarities with almost all of the other

presidents” SONAs.
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Pandemic Period

The pandemic period changed the course of the presidents’ focus, primarily observed in
their SONAs. It is beneficial to compare the president's SONA during this period, considering
that this is the current period in which this paper is written. It is necessary to analyze issues the
presidents have addressed and are addressing because it may reveal the shift from different
presidencies and how the pandemic affected their focus.

Duterte's SONA focused on the COVID pandemic and online mode, employment, and
agriculture. During Duterte's term, he signed an employment recovery plan to recuperate from
shifts in the labor market brought upon by the COVID pandemic (Philippine News Agency,
2021). The government needed to prepare for these changes since the pandemic suddenly started
during his term, thus needing to adapt to the workforce changes.

In contrast, Marcos Jr. has focused on technology and modernization of the rice industry
(Cueto, 2022; Unite, 2022). However, Marcos Jr.'s term started when the pandemic started to
subside; hence he focused on other areas, such as technology and modernization, due to
globalization. The traditional sectors, such as the agricultural sectors, can also benefit from
modernization. The topics mentioned are in sync with the results of the cosine similarity. The
most similar SONAs are the two SONAs of Duterte with a cosine distance of 0.09, as seen in
Figure 6(f). Duterte's SONAs are also considerably similar to Marcos Jr.'s first SONA since they
tackled the COVID pandemic and employment.

Conclusions
It is deduced that the different Philippines presidents have distinct personalities, plans,

and goals regarding how they address their SONAs. Not to mention that different factors must be
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considered when formulating their address, such as the current issues and their future perspective
for the country.

Grounded by the result of the model, the objective questions are now answerable. On the
comparisons of SONA based on categories starting on relationships, the similarities and
dissimilarities depend on each family. Since even though they had similar connections, they had
different outlooks or views during their time as president.

As for partylists, the results corroborate that they have indistinguishable ideologies as the
SONAs in both the Nacionalista and Liberal parties focus on similar topics. Additionally, none
of the topics in the SONAs represent their aligned ideology. This means that regardless of a
president’s party, their agendas for the country are similar, further supporting the personality-
focused claim of Philippine partylists.

Furthermore, regardless of the era, the topic mentioned repeatedly is agriculture. The
Philippines is an agricultural country, and the presidents tackle this as one of the best assets. The
pandemic period explains a highly similar result due to the COVID pandemic and employment
as there is a transition from the physical to online, shifting the workforce. However, Marcos Jr.
also concentrated on technology.

The results prove that the LSA model and Cosine Similarity effectively analyze the
similarities and differences of documents such as SONAs. Also, determining similarities and
dissimilarities between the presidential SONAS can provide insights into the patterns while
identifying what issues have been solved or recurring.

Limitations and Recommendations for Future Researchers
The study's main limitation is that it only focused on analyzing the transcripts of SONAs,

which could be more descriptive of a president's intentions. Future researchers should
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incorporate other sources, such as the reactions of the Senate, to get a broader perspective. Less

personal documents can also be considered.

Future researchers should improve the LSA model since some topics are difficult to
distinguish using their top words for better interpretations. Lastly, it would be beneficial to seek
the insights of experts such as political analysts, historians, and other professionals who possess
specialized knowledge in the SONAs to validate and gain further understanding of the context
surrounding it, leading to more comprehensive interpretations.
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