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I. INTRODUCTION (HEADING 1)
Plague Inc is a video game where the goals to winning the

game is to infect the whole world with a plague and eventually
eradicate them. There is 58 different countries in the game that
the player need to infect in order to win the game. At the start
of the game, player will choose their starting country to start
their plague. After that, the player will need to infect other
country with 3 different transmission to use (airport, seaport
and land borders).

Each country have a different ways to transmit the plague,
some country have an airport while other don’t, some country
border other countries while island countries don’t, etc. This
differences makes choosing the starting country a crucial part
of the game.

Fig 1. Plague Inc world map, Source: Official Steam page.

By representing countries as nodes and their respective
transmission as edges, then we can determine what is the best
starting country by calculating total distance from the starting
country to all other countries.

II. THEORETICAL FRAMEWORK

A. Graph Theory
The theoretical foundation of this study is rooted in

network epidemiology, where a global landscape is modeled as
an undirected, unweighted graph denoted as G = (V, E). Here,
the vertex set V represents the 58 country within the game,
while the edge set E encompasses the union of a land border
transmission, plane transmission and ship transmission
between two different countries.

B. Breadth First Search
Breadth First Search (BFS) is used to calculate the

structural proximity of each starting country to the rest of the
world. BFS is uniquely suited for unweighted graph as it
systematically explores adjacent vertices layer-by-layer,
guaranteeing the calculation of the absolute shortest path length,
or geodesic distance d(u,v), between a source node u and a
target node v.

C. Closeness Centrality and Eccentricity
Closeness Centrality (��) and Eccentricity (�) is the

parameters used to determine which starting country is the best
one. Closeness Centrality denotes how close a country is with
all other countries. A country with higher �� need less total
distance to infect the world.

��(u) =
|V| − 1

v∈V d(u, v)�

While Eccentricity is the max distance from the starting
country to all other countries. Best starting country need to
have as less � as possible.

�(�) = ���(�(�, �)), � ∈ �

III. METHODOLOGY

This research will be divided into 3 main method. Data
collection and mapping, distance measurement and parameters
evaluation.
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A. Data Collection and Adjacency Matrix Mapping
The set of all countries and their respective transmission is

extracted from the game and then mapped in the form of
adjacency binary matrix 58 × 58 . This matrix is symmetric
because all form of transmission is bidirectional, where 0
(colored red) denotes no form of transmission and 1(colored
green) denotes either one of three form of transmission is exist
between two countries.

Fig 2.Adjacency binary matrix of connectivity between two countries,
Source: Author.

B. Distance Measurement (BFS)
These adjacency matrix then will be converted into .csv

files to then be inserted into python code with BFS algorithm
to get the distance matrix.

Fig 3. Python code, Source: Author.

Fig 4.Adjacency matrix of the distance between two countries, Source:
Author.

With:

d(u, v) = 1 colored green

d(u, v) = 2 colored yellow

d(u, v) = 3 colored light red

d(u, v) = 4 colored red

d(u, v) = 5 colored dark red

C. Parameters evaluation
After we get all the distance between all the countries, its

time to determine which country is truly the best. Using two
parameters earlier:

Rank Country �� �

1 Saudi Arabia 0,6 3

2 UK 0,5938 3

3 Japan 0,5876 3

4 USA 0,5816 3

5 France 0,5182 3

6 South Africa 0,5044 3

7 Egypt 0,4914 3

8 Brazil 0,4872 4

9 Australia 0,5135 4

10 Russia 0,5044 4

… … … …

49 Afghanistan 0,3476 5

50 Central Asia 0,3476 5
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51 Finland 0,3455 5

52 Greenland 0,3434 5

53 Poland 0,3333 5

54 Central Africa 0,3257 5

55 Balkan States 0,3081 5

56 Sweden 0,3081 5

57 Algeria 0,2767 5

58 Morocco 0,2664 5

Fig 5. Top 10 and Bottom 10 country.

IV. RESULTS AND DISCUSSIONS

A. Result
From Fig 5. we get that the best starting country is Saudi

Arabia with �� = 0,6 and � = 3 , while the worst starting
country is Morocco with �� = 0,2664 and � = 5. Also, good
to point out that all top 10 countries have an air transmission.

Some cases like Australia and Brazil where Australia got a
higher �� than Brazil, but Brazil have less � than Australia
makes Brazil better than Australia, because even when
Australia have a better �� it still needs more iteration of
transmission to infect all countries.

Eccentricity only ranges between 3-5, which means that no
country is truly an outlier. Also, shocking to know that only
one island type countries rank on bottom 10 which is
Greenland. Sweden is the only country that have more than one
type of transmission ranking on bottom 10.

B. Discussions
It makes sense that countries with all three types of

transmission will make it to the top, especially those with
higher connection like Saudi Arabia. Inversely, country like
Morocco where it only have 2 connections is more struggling
to infect all other countries.

Airport and seaport have a different connectivity for each
country. Case on Sweden where it does have a seaport, but
only connect to one country makes it become bottom 10 on
ranking.

V. CONCLUSION

Pick a starting country with good connectivity in airport
and seaport such as Saudi Arabia, UK, USA and Japan. See
which country can be infected by which country to ensure that
all countries got infected. Avoid land transmission-only
country to start infecting a good number of countries at the start
of the game.

VI. SUGGESTION
For the next research, consider country demography such as

population, climate (hot/cold), rural/urban, arid/humid and
handle double connection between two countries. Integrate
DNA upgrades, also consider the chance of countries entering
quarantine and shutting down their airport, seaport and land
borders.
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