36315 project

Patrick Zhu, Ethan Xu, Pai Yang

2024-04-29

Introduction

In this data analysis project, we delve into the dynamic world of video game sales, exploring a rich dataset
that chronicles the commercial performance of video games across various global markets. Our objective
is to uncover patterns and trends in video game sales, understand the factors that drive game popularity,
and reveal the impact of variables such as platform choice, genre, and regional preferences on sales success.
By leveraging historical sales data, we aim to offer insights into the ever-evolving preferences of the gaming
community, the rise and fall of gaming platforms, and the strategic elements that contribute to a video
game’s market triumph. This investigation promises not only to inform developers and stakeholders in the
gaming industry but also to provide a fascinating window into the cultural zeitgeist reflected in the digital
entertainment landscape.

Dataset Description

The dataset contains detailed information about video game sales across various global markets. It is struc-
tured to provide comprehensive data on the commercial performance of individual video games, encapsulated
in the following columns:

Rank - the ranking of the game in terms of overall sales (quantitative)
Name - the title of the game (categorical)

Platform - the gaming console or platform (e.g., PS4, Xbox, PC) on which the game is available (categorical)
Year - the year of the game’s release (quantitative)

Genre - the genre of the game (e.g., Action, Sports, Adventure) (categorical)
Publisher - the company that published the game (categorical)

NA_ Sales - sales in North America (in millions) (quantitative)

EU_ Sales - sales in Europe (in millions) (quantitative)

JP_ Sales - sales in Japan (in millions) (quantitative)

Other_ Sales - sales in other regions (in millions) (quantitative)

Global _Sales - total worldwide sales (in millions) (quantitative)

To explore how different factors such as platform choice, genre, regional preferences, and temporal trends
(year of release) influence the sales performance of video games, the dataset provides a blend of 7 quantitative
and 4 categorical variables.

Additionally, this analysis seeks to uncover insights into patterns of consumption and the impact of regional
markets on global video game sales. The dataset not only facilitates a deeper understanding of market
dynamics but also aids stakeholders in strategizing based on historical sales data and trends. The focus will
be on dissecting the relationships between sales figures and categorical variables such as platform and genre,
as well as examining how sales are distributed geographically.



Research Questions

Research Question 1: How do video game sales and genre preferences evolve over time across
different regions?

As we want to research on the intricacies of video game genre popularity and its evolution over time,
it’s imperative to establish a foundational understanding of the landscape we are exploring. To visualize
the prevalence and frequency of genres within our dataset, we turn to the word cloud. This graphical
representation will serve as our initial guide, presenting the most frequent genres in a format that allows
for immediate visual assessment and comparison. The size of each genre’s designation within the cloud will
reflect its occurrence in the dataset, providing a snapshot of the gaming industry’s offerings. By examining
the word cloud, we anticipate gaining a clear and immediate impression of which genres have dominated the
market and set the stage for a more granular analysis of sales patterns and consumer preferences.
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The word cloud presents a vivid representation of the video game genres, with the prominence of each genre’s
label indicating its prevalence in the dataset. ‘Action’ and ‘Sports’ genres markedly dominate this visual
landscape, suggesting that titles within these categories are perhaps the most abundant or popular among
the games listed. Their sizable representation could hint at a broad and enduring appeal, positioning them
as potentially significant drivers in the video game market. Following in visibility, albeit to a lesser extent,
are ‘Roleplaying’, ‘Shooter’, and ‘Adventure’ genres. While substantial, their representation is less dominant
compared to ‘Action’ and ‘Sports’, indicating a healthy presence in the market but perhaps a narrower
audience or fewer blockbuster titles. The smaller stature of genres such as ‘Strategy’, ‘Puzzle’, ‘Simulation’,
and others suggests a more niche status within the dataset, perhaps pointing to more specialized markets or
a dedicated but smaller fan base.

These observations carry important implications for the research question regarding the evolution of video
game sales and genre preferences over time and across regions. The prominence of ‘Action’ and ‘Sports’ in



the word cloud suggests these genres might consistently influence sales data, deserving focused attention in
any temporal or geographic sales trend analysis. Should the sales data mirror the distribution suggested by
the word cloud, it could indicate a stable preference for these genres across the board.

To further explore the sales over time and deepen our understanding of the video game industry’s trajectory,
we turn our attention to the moving average of video game sales. This analytical approach smooths out
short-term fluctuations and seasonal effects, enabling us to observe underlying trends and longer-term cycles
that might be obscured by the variability of year-to-year data. By focusing on the moving average, we shift
from observing mere snapshots of sales at individual points in time to discerning the broader narrative arc
of the industry’s development.

3-Year Moving Average of Video Game Sales by Region
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The graph “3-Year Moving Average of Video Game Sales by Region” captures the nuances of the gaming
industry’s sales dynamics from a regional perspective. Each subplot corresponds to a different market —
North America (NA), Europe (EU), Japan (JP), and Other regions — and presents a moving average line
that smoothes out the year-to-year fluctuations, overlaid upon the actual annual sales figures. The moving
averages reveal the broader trends, indicating that the mid-2000s marked a zenith for the video game industry,
with a steep ascent in sales followed by an equally sharp decline after the peak.

Notably, the NA and EU markets show a very similar pattern, with sales rising sharply in the early to mid-
2000s and then declining post-peak, suggesting a synchronized response to global gaming trends or similar
consumer behaviors. The JP market, while following a comparable trajectory, does not reach the same
heights as NA and EU, and the decline phase shows a less steep drop, indicating perhaps a more sustained
interest in gaming or differences in market saturation. The ‘Other’ category showcases a delayed ascent and
a more gradual descent, which could reflect the varied and staggered development of gaming markets outside
the major regions.

The transition from the ‘Global Sales’ plot, which is the sum of all regions, to the individual regional plots
provides an incisive look into how global trends are reflected and varied in different parts of the world. This



regional breakdown is essential to understanding the diverse forces at play in the global video game market,
as it suggests that while some trends are indeed global, there are significant regional variations that merit
further exploration.

Density of Video Game Releases by Genre Over Time
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From the visualization, we can observe that certain genres like ‘Action’ and ‘Sports’ have experienced a
sustained presence over the decades, indicating a steady demand and consistent production within the
industry. Other genres, such as ‘Platform’ and ‘Puzzle,” exhibit pronounced peaks during certain periods,
which may coincide with technological innovations, market trends, or iconic game releases that temporarily
boosted their popularity.

The density plots also show a general trend of increasing game releases across most genres until the mid-
2000s, followed by a tapering off. This could reflect the gaming industry’s transition from a period of
rapid expansion and diversification to a more mature market where releases become more targeted and less
frequent, possibly due to market saturation or the rise of digital distribution reducing the need for physical
releases.

In relation to our research question, “How do video game sales and genre preferences evolve over time across
different regions?”, the graph suggests that while certain genres maintain a robust and continuous presence,
others fluctuate more noticeably over time, which could imply shifting consumer preferences. Additionally,
the temporal peaks in genre popularity may prompt an investigation into regional market trends to determine
if these patterns are globally uniform or if regional preferences drive them. For instance, a peak in ‘Role-
Playing’ games in the early 2000s could be aligned with the rise of such titles in specific markets like Japan,
influencing the global figures.

Understanding these dynamics is crucial for stakeholders in the gaming industry as they provide insights
into the historical life cycle of genres, inform predictions for future trends, and guide strategic planning for
new game development and marketing campaigns. Such nuanced understanding helps tailor content to both
enduring and emerging market demands, ultimately influencing the industry’s direction and success.



Research Question 2: Is there a relationship between the platform of a video game and its
global sales success, and how do game genres cluster on different platforms?

We continue to delve deeper into the video game market and have begun to understand the impact of
video game platforms within it. In order to visualize the prominence and distribution of the various gaming
platforms in the dataset, we chose to continue using a visual word cloud. In the word cloud, the size of each
platform name indicates its frequency of occurrence in the dataset, thus providing a more intuitive picture
of the state of the industry’s hardware. By looking at the word cloud, we can immediately understand which
platforms are most popular in the market, thus providing a foundation for detailed analysis of sales trends
and consumer preferences for specific platforms.

The word cloud indicates how often various gaming platforms appear in the dataset. The size of each plat-
form’s name indicates its relative frequency, with larger names indicating that they appear more frequently
in the dataset and smaller names indicating that they appear less frequently. Gaming platforms with a
higher frequency of occurrence represent higher sales and are also more popular.

From the word cloud, we can see that “PS2” “PS3”, and “X360” are the largest platform names, indicating
that they are the most common platforms in the dataset. Additionally, “Wii” and “PSP” are quite prominent,
indicating their significant presence. handheld platforms such as “GBA” and “3DS” are generally represented.
Other platforms such as “PSV” “N64” and “SNES” are smaller, suggesting that they have fewer entries,
along with not being very popular. The smallest names, such as “SAT”, “NES”, and “2600” (Atari 2600),
on the other hand, are likely to have the fewest entries in the dataset, which may reflect that they are older
than the newest platforms in the market.

The word cloud visualizes the distribution and popularity of gaming platforms, giving a quick overview of
which platforms are likely to be the most influential or have the most titles in the dataset. This visualization
is particularly helpful in understanding the composition of the dataset at a glance and lays the groundwork
for further analysis of trends or patterns in video game sales and popularity for specific platforms.



To visualize the relationship between platform and global sales more visually. We reveal patterns, correla-
tions, or anomalies in the data by plotting platforms and global sales on two separate axes via scatterplots.

Global Sales by Platform and Genre
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In the scatterplot the global sales levels for different platforms are shown. Some of the platforms have higher
sales peaks, which indicates that several games under their platforms have high sales. The distribution
of game genres across different platforms seems to be uneven. Certain types of games seem to be more
concentrated on particular platforms, suggesting that the genre may be more popular or successful on that
platform. For example, there are more Adventure and Fighting games on the PS series of platforms. And
they have objective sales, which means that these platforms have a wide range of game genres that appeal
to a broad audience. There are also platforms like the Wii and N64 that have individual hit games and have
super high sales.



Dendrogram of Game Genres within Platforms
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The dendrogram shows how platforms are grouped based on the sales patterns of different game genres.
Where closely grouped platforms have similar game sales. In the figure, new generation consoles (e.g., PS3,
X360, Wii) are clearly separated from older generation consoles (e.g., NES, SNES), which reflects changing
consumer preferences and technological advances. As well as the clustering of some handheld consoles (e.g.,
GBA and 3DS), they are separated from the category of home consoles, which suggests that the market for
handheld consoles and consumer demand for handheld consoles differ from that for home consoles.



Heat Map of Game Sales by Platform and Genre
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In the heat map highlights which genres of games are selling more on which platforms by shades of color.
Where darker colors mean higher sales. Certain genres (e.g., action and sports) have higher sales across
multiple platforms, while other genres (e.g., puzzle or strategy) appear to have more moderate sales and are
not widely distributed across platforms. Some platforms show a concentration of sales in specific genres,
suggesting that these platforms may specialize or have successful franchises in these genres, such as action
games for the PS3 platform and sports games for the Wii platform.

In conclusion, the fact that some platforms have a wider range of successful game genres suggests that these
platforms have a more diverse library of games. This may appeal to a wider audience and be a strategic
advantage for these platforms. Genres such as action and sports are popular across multiple platforms,
suggesting that these genres have broad appeal and are consistently profitable. At the same time there
seems to be a pattern of certain platforms focusing on specific genres or being more successful in specific
genres. This may be due to proprietary titles, brand associations, or focused marketing strategies. As well as
the generational clustering of consoles suggests that the gaming market is evolving, with new platforms not
only replacing old ones, but also reflecting changing consumer preferences and advances in gaming technology.
Finally the apparent clustering of handheld consoles may reflect unique market characteristics or consumer
behavior in the handheld gaming market, such as portability and casual gaming preferences.

Research Question 3: Can we identify patterns in the global spread of video game popularity,
and are there certain locations where specific game genres are more popular?

Research Question 3 aims to identify patterns in the global spread of video game popularity and determine if
certain locations exhibit preferences for specific game genres. By analyzing sales data across major regions —
North America (NA), Europe (EU), Japan (JP), and Other regions — we gain insights into regional variations
in genre preferences and their impact on video game sales.

The bar chart comparing the sales volume of different game genres across major regions allows us to identify



patterns in the global spread of video game popularity. By examining the sales trends for each genre across
regions, we can discern whether certain locations exhibit preferences for specific game genres. Notably, North
America consistently leads in sales volume across all genres, followed by Europe. However, for Role-Playing
games, Japan emerges as the dominant region, indicating a cultural preference for this genre in the Japanese
market.

Sales Volume of Game Genres Across Regions
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Transitioning to the pie chart, which visualizes the distribution of video game sales by genre within specific
regions, we further explore the regional variations in genre preferences. By analyzing the distribution
of sales within each region, we can determine whether certain game genres are more popular in specific
locations. Overall, video game sales in North America account for nearly half of global sales, with Europe
and Japan contributing around 30% and 25%, respectively. Other regions make up the remaining portion
of global sales. Interestingly, the distribution of sales by genre within each region follows a similar pattern,
with Action games dominating in North America and Europe, while Role-Playing games lead in Japan.



Distribution of Video Game Sales by Genre Within Regions
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In the analysis of the stacked bar chart, where we illustrate the percentage of video game sales by genre
within each region, we delve deeper into understanding the regional preferences for specific game genres.
By examining the percentage distribution of sales within each region, we can identify whether certain game
genres have a larger share of the market in particular locations.Across all regions, Action games consistently
account for the highest percentage of sales, indicating their universal popularity. However, Japan stands out
with a notable preference for Role-Playing games, which constitute a significant portion of sales compared
to other genres. Despite these differences, there is a generally similar distribution of different game genres
across all four regions. This analysis helps us uncover patterns in the global spread of video game popularity
and provides insights into the regional dynamics shaping genre preferences.
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Percentage of Video Game Sales by Genre Within Each Region

NA_Percentage EU_Percentage
20
20
15 15
~ 5 5 Region
S
% 0 0 NA_Percentage
©
= JP_Percentage Other_Percentage EU_Percentage
g JP_Percentage
[
o 20 20 Other_Percentage
15
10 10
5
0 0
L L O LN DD L QS L O LN DD L QS
R N R I R R VN R
YOO o@ VRN S O YO @ VRN S O
S Q A O 7o S 3 / N
v ¢ 9 v ¢ 9
<& <&
Genre

The analysis of Research Question 3 reveals intriguing insights into the global spread of video game popularity
and regional preferences for specific game genres. While North America and Europe dominate in overall sales
volume, Japan showcases a distinct preference for Role-Playing games. However, despite regional variations,
Action games remain universally popular across all regions. These findings underscore the importance
of understanding regional market dynamics and tailoring content to meet diverse consumer preferences.
By leveraging such insights, stakeholders in the gaming industry can optimize their strategies for game
development, marketing, and distribution, ultimately driving success in the competitive global market.

Conclusion

Wrapping up this deep dive into video game sales, our exploration has unearthed some telling trends that
paint a vivid picture of the gaming world’s ebb and flow. From the evergreen appeal of action-packed
adventures to the surging waves of interest in role-playing epics across the Pacific, our findings trace the
pulse of a vibrant industry.

In examining the shifting sands of video game popularity through time and across continents, we’ve seen
genres rise and hold sway over vast markets. Action and sports games have held a tight grip on players’
imaginations, a trend that’s as enduring as the pixelated classics of yesteryear. Japan’s fondness for role-
playing sagas stands out, hinting at the deep narratives and intricate worlds that resonate with its gamers.

When we turned our gaze to the platforms themselves, a landscape of fierce competition and strategic success
stories emerged. The rise of powerhouse consoles and the ubiquitous presence of handheld devices tell a tale
of technological evolution and gamers’ unquenchable thirst for new experiences. Some platforms became
melting pots of diverse genres, while others struck gold by catering to niche audiences.

Our final thread of inquiry wove through the intricate patterns of global gaming fandom, uncovering specific
regional appetites for particular styles of play. These preferences, reflected in cold, hard sales data, offer a
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map for navigating the complex waters of the gaming industry.

As we sign off on this venture, the chapters we’ve charted serve not only as a historical record but also as
a compass for the future. They highlight the savvy required to succeed in a sector where tastes change as
quickly as the technology. For the titans of the industry and the up-and-coming mavericks, these insights
are golden—the keys to unlocking the next level in the ever-expanding game that is the video game market.
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