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Abstract

Line-chart visualizations of temporal data enable users to identify interesting patterns for the user to inquire about. Using ora-
cles, such as chat Als, Visual Analytic tools can automatically uncover explicit knowledge related information to said patterns.
Yet, visualizing the association of data, patterns, and knowledge is not straightforward. In this paper, we present ChatKG, a
novel visualization strategy that allows exploratory data analysis of a Knowledge Graph which associates a dataset of temporal
sequences, the patterns found in each sequence, the temporal overlap between patterns, and related explicit knowledge to each
given pattern. We exemplify and informally evaluate ChatKG by analyzing the world’s life expectancy. For this, we implement
an oracle that automatically extracts relevant or interesting patterns, inquires chatGPT for related information, and populates
the Knowledge Graph which is visualized. Our tests and an interview conducted showed that ChatKG is well suited for temporal
analysis of temporal patterns and their related knowledge when applied to history studies.

CCS Concepts

* Human-centered computing — Visual analytics; * Computing methodologies — Knowledge representation and reasoning;
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Figure 1: Design of our Knowledge Graph following the Web Ontology Language. It defines the classes and their relationships that will be

visualized by ChatKG.

@ Events in Croatia between 1939-
1949

Between 1939 and 1949, Croatia was part of
Yugoslavia and the region was significantly
impacted by World War II. The valley in life
expectancy during this period can be attributed to

several factors:

1. War and conflict: During World War I, Croatia

was occupied by Nazi Germany and saw significant
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United States

d military conflict, which led to mass displacement,
forced labor, and the destruction of infrastructure.
The war caused significant damage to the economy
and healthcare system, which led to increased

mortality rates and decreased life expectancy.

2. Disease outbreaks: The war and subsequent
displacement led to poor living conditions and
limited access to healthcare, which created
conditions for disease outbreaks. Typhus and other
@ 8 o] infectious diseases were common during this period

and contributed to decreased life expectancy.

Figure 2: Example of ChatKG being used to investigate the life expectancy dataset. USA’s valley between 1912-1924 shows a large number
of other countries with patterns in the same time period. Of them, Bulgaria was selected. By selecting Bulgaria’s right-most pattern, it was
found that Croatia has two overlapping patterns with Bulgaria, and when hovering the patterns in ChatKG, chatGPT says both countries
were impacted by WWII at that time.
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health and sanitation.
United States
L 2. Disease outbreaks: As with any period in history,

outbreaks of infectious diseases could have
contributed to a decline in life expectancy. The
1850s and 1860s saw outbreaks of diseases such as
cholera and yellow fever, which could have

contributed to a decline in life expectancy.

3. Economic conditions: Economic conditions can
impact health outcomes, and poor economic
conditicns could have contributed to a decline in

life expectancy. The United States was experiencing

Figure 3: Example of ChatKG being used to investigate the life expectancy in the USA. The first valley from 1858-1868 was likely caused by
the American Civil War as per ChatGPT.
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The period of 1912 to 1919 saw a significant decline
[k in life expectancy in the United States. Here are
some possible factors that could have contributed

0 SV | to this decline:
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S 1. World War I: The United States entered World
’ War 1in 1917, and the war could have contributed

to a decline in life expectancy due to increased
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as the impacts of war on public health and

sanitation,

United States 2. Influenza Pandemic: The 1918 Influenza
L] Pandemic, also known as the Spanish Flu, was a

global pandemic that caused millions of deaths

worldwide, including in the United States. The

pandemic could have contributed to a decline in life

expectancy during this time period.

3. Tuberculosis: Tuberculosis was a major cause of

death in the United States during this time period,
and could have contributed to the decline in life

expectancy.

Figure 4: Example of ChatKG being used to investigate the life expectancy in the USA. The second valley from 1912-1924 was likely caused
by World War I, Influenza, and other factors, as per ChatGPT. Additionally, from the number of circles in ChatKG we conclude that many
countries have also had some impact on their life expectancy during the same period.
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Events in Tunisia between
1844-1855

Unfortunately, data on life expectancy in Tunisia
during the mid-19th century is not readily
available. Tunisia was under Ottoman rule until
1881, and during this time, public health and
demographic data were not systematically
collected or recorded. The first official census in
Tunisia was conducted in 1921, which is when data

egan to be collected

on life expecta

Figure 5: Example of ChatKG being used to investigate the life expectancy in Algeria. The left-most pattern (1844-1855) has 3 African
countries (in cyan) with patterns in the same period: Tunisia, Mauritius, and Algeria. The results from ChatGPT show that Algeria and
Mauritius were colonies at the time of France and Great Britain, respectively, and Tunisia was under Ottoman Rule.
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