~ CSTEAMINGHOT o
A R[(OMMENDAHON.[NGIN[ FOR GAME DEVELOPERS

.Alex,Edqardo,Joseph,Kanishk,Ling,Rohif

" Mentor: James Bramante
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PROBLEMS AND GOALS

What features should game developers focus
on? = o : '

. Deployment:’ .
How to present a game in a Steam library
store? What is the expected revenue?

Down The Road - |
How will the game perform in the future? What
is the ‘next decision? - "
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APPROACH AND SUMMARY

.Data : . :~
" Scraping ‘

[Alek, Kanishk, Ling]" -

Genres Categories

steamspy (SIS

[1]: files from https://github.com/CraigKelly/steam-data has been used.
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https://github.com/CraigKelly/steam-data

APPROACH AND SUMMARY

Average number of players per day (million)

. 5
. .
30 —— Counter-Strike: Global Offensive
R — 10k + = e

- —— PLAYERUNKNOWN'S BATTLEGROUNDS

L3 SC raping . 2 —— Apex Legends
—— Team Fortress 2
. . === Start of Pandemic

games

[Alek, Kanishk, Ling] . B ..

metacritic

106 SR

months

e AT —
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STEAMCHARTS :
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APPROA(H AND SUMMARY

— - Models . Results N
* Scraping : Feature Importance Provide importance
‘ : - [Aleéx & Rohit] ‘| scores of features
| Exploratory [Kanishk]
Data.- ' . ~Time series . - Compare popularity
Analysis . Predictions [Ling] .| trends and find games
[by A1ll] . & Comparison =~ similar to each other
. ' [Joseph] - . )
Models o S
: ‘| Survival analysis . Provide feature
& — y

| [Eduardo] .\ prognostic factor - /
Results \\\ . : /// . : | |
| | L&j{WebApp [Alex]} | .
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[XP[ORATOKY DATA ANALYSIS

Average number of players per day, scaled by mean

3.0 1

2:57]

2.0 A

—— Day of Defeat
Ge nres 154 —— Counter-Strike
0 : . . Start of Pandemic
a ~ _ .
PriceJLGame Owners . 107

0.0 A

G

/4 N ' ) _
Scores . ; il

Age ~ A :

2013 2014 2015 2016 2017 2018 2019 2020 2021
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FAPLORATORY DATA ANALYSTS
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Age of game (Years) *@ when metacritic

score is missing
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SALES PRE

A The Erd6és Institute

T
S

W

log10 monthly sales

=

DICTION MODEL

60 clusters .

*using cyclic colormap .
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SALES PREDICTION MODEL B2 .,

Median 3.1x
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 OMEGORICALFEATURES!
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HOW TO S[L[(T HAIUR[ S OF ANEW GAME

Most Popular (5.0)

Popular (4.0)

e Heuristic Approach

Somewhat Popular (3.9)

: ' — ‘. PlatformMac [ CategoryMMO §
{35 categorical features} . . U
. : . npopular (2.9)

{Target variable:“Popularity Rating"] ControllerSupport Most Unpopular (1.8)

2
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'See our Github . page
for- moreI

e Machine Learning
o Classification
o Survival Analysis




“HEURTS TI( S(OR[ fOR FEATURE SELE(UON

=

ames in clas

I.(F) = Fraction of .
s C, with| .
feature F

038
07
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0.1

- 0.0

Importance Score

[ CategoryMultiplayer
I Genrelsindie

Most Unpopular (1.0)

Most Popular (5.0)
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I.(F) = Fraction of
ames in class C. with| .
feature F

EUHISTICSCoRes Fot FeATUE SmmoN |

. B,(F) = Fraction of
games with feature F

in class Ci

=

038
07
. 06
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0.1

- 0.0

Importance Score

[ CategoryMultiplayer
I Genrelsindie

Most Unpopular (1.0)

I

Most Popular (5.0)
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“HEURTS TI( SCORES FOR FEATURE SEL

I.(F) = Fraction of
games in class C, with

feature F

B,(F) =

Fractlon of

games with feature F

in

class C;
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Benefit Score

ECTION
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TIMECOMPAISON.

My game is 1 year

) | Learn from the past you must,.
el What to do next?. find guidance you will. ‘
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 TIME COMPARISON

Objective: Given first 124mqnth data of average no. df,players,'
find close games in the past and compare. |

Cdmputing Distance

Smooth Scaled "\//X/ . | | Small Distance

Trainipg.data .
(18 months) - : _ |
. . - First 12 months ) .

a _— [EUClldean }| Gaussian Kernel > Welght

| Distance .

Smooth Scaled '
‘Test Data /\\\//'
(12 months) :
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~ TIME COMPAKISON

Objective: Given first 12¥mqnth data of average no. df.players,'
find close games in the past and compare. |
Wéigﬁted Average

@ Cdmpu’qe Weighted Average
| ' . (12 .+ 6 Months)

Training Data . S & - ' ’ : -
’ : , : Scaled Training Data BT
.| (18 Months)
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 TIMECOMPARISON

[—
| Weighted Average
— Your Game Data
—— 1-th closest scaled Game: Weapon Shop Fantasy

— 2-th closest scaled Game: Football Manager 2019 Touch
— 3-th closest scaled Game: This Merchant Life

6-month Observation given 12-month data

350

What we achieved:

300

- . Time series data from ALL
past games as guidance

250

.- Games with similar history :~
obtained A

150

Average Players scaled according to Test Game

Learn ' . P
_| from the : .
. H \History! , ' .
. . ' : ) ’ . 2‘5 5'0 7'5 10‘ 0 12‘ 5 15' 0 17‘ 5

Age (Months)
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HM[ COMPARISON

Naive/SES/ARIMA | Weighted Average

What's good
about this?

Average % Error | ~50% ~80% |
‘ : : - | (Can adjust model to ~60%, but
loses average meaning)

- Provide index of sucdess:.weighted average
- Casé study

f"Timed;Features selection :
- e.g.-DLC, Updates, Price thange

- M1mlc events in ‘past successful games w1th 31m11ar
starting history .

- e.g. Tournaments, Conventlons Promotions
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WEB APP -
“A user friendly web
~app that allows you

to try three of our
algorithms:

e Time Comparison
‘e Feature Score =
e Owners Prediction

httpé://share.streamlit.io/alexcasella/streamlit/main/main.py

7”7
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https://docs.google.com/file/d/1LJZTlXY1ZeW313P_S93iHR_SoLMnCVBN/preview

CHALLENGES. ..
e Clean the data: only relevant informations!
e Interpret the data: are we answering the questions?

e Determine the correct methods: adapt and create to
better fit our context. |

AND FUTURE WORK!

-# Better predictions with more and new data.

e Link methods to improve each algorithm.

e Update the Web App to create the U1t1mate Weapon for
game developers : . :

O The Erdés Institute . May 2021 Data Science Bootcamp



THANKYOU!
TS ST[AMING loT

. ht ‘ github.com/steam'ing—hot/steaming—hot

Alex Casella Eduardo Medina Wing Hong Leung Kanishk Jain Ling Zhou Rohit Satija
acasella@fsu.edu medin215@umn.edu . leung.179@o%u.edu kanishkbjain@gmail.com  zhou.2568@osu.edu . rsatijé@be_rkeley.edu .
FSuU ' UMN . . 0SsuU- . Emory University ~ osu UC Berkeley
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mailto:leung.179@osu.edu
mailto:acasella@fsu.edu
mailto:medin215@umn.edu
mailto:kanishkbjain@gmail.com
mailto:rsatija@berkeley.edu

e ,BA(K.UP toss ;
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 POPULARITY RATING

Most Popular (5.0) mean_players>10, 000
Popular (4.0) 10,000>mean_players>1, 000
Somewhat Popular (3.9) 1,000>mean_players>100
Unpopular (2.0) 100>mean_players>10
Most Unpopular (1.0) 10>mean_players>1

O The Erdés Institute . May 2021 Data Science Bootcamp
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log_Avg_Players vs. Genre "Indie"

Not Indie
Indie

10 12

og_Avg_Players vs. Genre "Strategy"

mmm Not Strategy
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. Action
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|

10 12

log_Avg_Players vs. Genre "RPG"

mmm Not RPG

mmm RPG

ers vs. Genre "Sports"

Not Sports
= Sports

Count of Games

Count of Games

Count of Games
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6 8 10 12

Not Adventure 250 Not Casual
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W Simulation 250 | —-— EarlyAccess
¢ 200
E
5
5 150
€
3
3 100
50
0
12 12
log_Avg_Players vs. Genre "Racing" log_Avg_Players vs. Genre "MassivelyMultiplayer”
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$ 200
E
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w5 150
=
2
3 100
50
0
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log_Avg_Players vs. Genre "Indie"

log_Avg_Players vs. Genre "Action”

log_Avg_Players vs. Genre "Adventure”

log_Avg_Players vs. Genre "Casual”
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N=4, 840 -

Game Owners

10 10° 10" 10° T
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N=2,224 - 40°

Game Owners

O The Erd¢
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N=10,617
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Game Owners

O Ine Erdos Institute
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~ TIME COMPARISON
Objective: Given first 124mohth data 6f average no. df.players,'
find close games in the.past and compare. |

@ Séaliqg and Smoothing

Smoothing‘

Scaling .

O The Erdés Institute . May 2021 Data Science Bootcamp




~ TIME COMPARISON
Objective: Given first 124mohth data 6f average no. df,players,'

find close games'in the past and compare.

Cdmputing Weights according to Distance

Smooth Scaled "\//X/ . | | Small Distance

Trainipg.data .
(18 months) - : _ |
| . - First 12 months : .

a _— -Euclidean |Gau33|anKerneI> Welght

| Distance .

Smooth Scaled '
‘Test Data /\\\//'
(1 year) :
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~ TIME COMPARISON
Objective: Given first 124mohth data 6f average no. df,players,'
find close games in the.past and compare. |
Weigﬁted Average

@ Cdmpu’qe Weighted Average |
| . e "~ (12.+ 6 Months)
z Wel.ght " M |~ Scaling /\/\/\\/\
Training Data . S & - ' ‘ : -
’ : , : Scaled Training Data BT
.| (18 Months)
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 TmeComemson

6-month Observation given 12-month data

6-month Observation given 12-month data

Average Players scaled according to Test Game

350

300

N
&
=]

N
S
S

o
&
o

—
o
=]

Weighted Average

Your Game Data 200000 Weighted Average
Your Test Data —— Your Game Data
1-th closest scaled Game: Weapon Shop Fantasy , weight = 0.7280811962006992 === Your Test Data )
2-th closest scaled Game: Football Manager 2019 Touch , weight = 0.6170418624754082 — 1-th closest scaled Game: Prey , weight = 0.9643295856535057
3-th closest scaled Game: This Merchant Life , weight = 0.6146237120186089 175000 = 2+thclosest scaled Game: Marauder , weight = 0.9630883898691365
—— 3-th closest scaled Game: b , weight = 0.9541357765847404
150000

Among Us

25

75

10.0
Age (Months)

125

175

Erdds Institute

Average Players scaled according to Test Game

125000

100000

o
S
3
8

50000

25000

GTA V

75 10.0 125 150 175
Age (Months)
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" MACKINE LEARNING: CLASSIFLCATION

o . s .
ControllerSupport IsFree PurchaseAvail PlatformLinux PlatformMac PCReqsHaveRec LinuxRegsHaveMin LinuxReqsHaveRec MacRegsHaveMin MacReqsHaveRec CategorySinglePlayer CategoryMultiplayer CategoryCoop

N_features ='47, N_observatidnS'i 3,597

Target variablef"Populakity'Grade”

‘e mean_players>100:1.0 .
e 1<Avg_Players<5:0.0
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Model accuracy_score % precision_score % recall_score % fl_score % AUC_score %

K-Nearest Neighbors 73.78 74.94 71.96 73.42 81.86
Decision Tree 75.86 78.84 75.96 7477 82.18
Support Vector Machine  75.78 73.45 81.24 77.15 83.1
Logistic Regression 791 80.05 7792 78.97 87.41
AdaBoost 79.68 81.08 78.47 79.38 88.8
Random Forest 81.46 81.81 81.86 81.58 89.61
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7”7

CategoryIncludeSrcSDK
CategorylnAppPurchase
GenrelsFreeToPlay
CategorylncludeLevelEditor
GenrelsRPG
GenrelsSimulation
CategoryMultiplayer
CategoryVRSupport
ControllerSupport
GenrelsStrategy
GenrelsEarlyAccess
MacRegsHaveMin
PlatformMac
PackageCount
PCRegsHaveRec
DLCCount
PublisherCount
LinuxRegsHaveRec
LinuxRegsHaveMin
MovieCount
GenrelsAction
RequiredAge
CategoryCoop
Pricelnitial
AchievementHighlightedCount
ScreenshotCount
AchievementCount
GenrelsAdventure
GenrelsNonGame
PriceFinal
DeveloperCount
CategoryMMO
DemoCount
FreeVerAvalil
GenrelsMassivelyMultiplayer
PlatformLinux
CategorySinglePlayer
PlatformWindows
GenrelsSports
GenrelsRacing
MacRegsHaveRec
Genrelsindie

IsFree

SubscriptionAvail
PCRegsHaveMin
GenrelsCasual
PurchaseAvalil

The Erdos Institute

Logistic Regression Classifier

-05 0.0
Coefficient
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Total Games Died Less Than 6 Months Still Alive |Die in More than 6 Months
6059 4468 613 -
%100 %73.74 %16.14 %10.12

OD
0 20 40 60 80

Life time in months

Number of Games
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paid, metacritic-reviewed games

A The Erd6és Institute
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Uneven ownership of paid, metacritic-reviewed games

8 T Cyberplnk 2077 -9

Game owners (log)
[e)]
Lifetime Revenue (log)

wu

0 2 4 6 8 10 12 14 16 18 20 22 pL
Age of game (Years)
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Mean 0.80, Median 0.72

Decision tree regressor

400 - on games with monthly
owners less than 100,000

300 -

200 -

100 A

0 : ' . .l-llll"l“l““‘ ‘Illlllll P
—4 -3 -2 -1 0 1 2 3 4
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PCA Monthly owners colorbar

- 4 ) .
'PackageCount’ -
'MovieCount',
'ScreenshotCount ',

3 "AchievementCount',
'PriceMean’

ol

1.0
5 08
g 0.6
zu-s 0.4
.(_é 0.2
‘g 0.0
) -0.2

0 1 é 3 4

Leading PCA Components
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Genre distribution for paid games with Metacritic scores
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Image sources:

https://www.lynda.com/Marketing-tuto

rials/Online-Marketing-Foundations/6
93114-2:html ‘ :

https://gameanalytics.com/blo@/8-are

as—you—should—fbcus—vour—qame—develo
‘pment-in-2018/ T

_https://medium.com/@Momentum_London/
sales-forecasting-8c5aBb6lac5a

.httos;//Wwwllvnda.com/Business—Skill

s-tutorials/Select-forecasting-techn

ique/548711/601858-4.html

https://learningsolutionsmag.com/art

icles/metafocus-choosing-a-serious-g

ame-development-strateagy.

A The Erd6és Institute
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https://www.lynda.com/Marketing-tutorials/Online-Marketing-Foundations/693114-2.html
https://www.lynda.com/Marketing-tutorials/Online-Marketing-Foundations/693114-2.html
https://www.lynda.com/Marketing-tutorials/Online-Marketing-Foundations/693114-2.html
https://gameanalytics.com/blog/8-areas-you-should-focus-your-game-development-in-2018/
https://gameanalytics.com/blog/8-areas-you-should-focus-your-game-development-in-2018/
https://gameanalytics.com/blog/8-areas-you-should-focus-your-game-development-in-2018/
https://medium.com/@Momentum_London/sales-forecasting-8c5a0b61ac5a
https://medium.com/@Momentum_London/sales-forecasting-8c5a0b61ac5a
https://www.lynda.com/Business-Skills-tutorials/Select-forecasting-technique/548711/601858-4.html
https://www.lynda.com/Business-Skills-tutorials/Select-forecasting-technique/548711/601858-4.html
https://www.lynda.com/Business-Skills-tutorials/Select-forecasting-technique/548711/601858-4.html
https://learningsolutionsmag.com/articles/metafocus-choosing-a-serious-game-development-strategy
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RequiredAge -0.008818
DemoCount 0.025099
DeveloperCount 0.127606
DLCCount . -0.002965
Metacritic " 0.000101
MovieCount 0.065993
PackageCount .0.073392

. RecommendatienCount -0.000005

* PublisherCount -0.372406 °
ScreenshotCount -0.001193
AchievementCount * 4 0.000083

AchievementHighlightedCount 0.013701

ControllerSupport 0.177140
IsFree ~0.144621
FreeVerAvail 1.049263
PurchaseAvail -0.265359
SubscriptionAvail " -0.478384
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CRegsHaveMin
PCReqgsHaveRec
LinuxRegsHaveMin

LinuxRegsHaveRec

MacRegsHaveMin
MacRegsHaveRec

CategorySinglePlayer
€ategoryMultiplayer

Catego'ryCoop
CategoryMMO ’

CategorylnAppPurchase
CategorylncludeSrcSDK

-0.455764
0.057429
~ 0.065472
-0.033339
-0.028826
-0.116675
-0.325486
-0.112083
-0.011081
-0.898058
0.010689
-0.338294

CategorylincludelevelEditor -0.393233

CategoryVRSupport

GenrelsNonGame
GenrelsIndie

~ GenrelsAction

GenrelsAdventure
GenrelsCasual
GenrelsStrategy

‘GenrelsRPG
» GenrelsSimulation

0:013538
-0.197014

' 0.353426

0.304676
0.025963
0.362374
10.003225
0.068681
-0.180593

.Pricelnitial

GenrelsEarlyAccess 0.226580
GenrelsFreeToPlay -0.356964
GenrelsSports 0.382582
GenrelsRacing 0.061259

.GenrelsMassivelyMultiplayer 0.222382

,-0.014243

PriceFinal 0.010934
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