Data-Driven or Data-Blinded?
The Uses and Abuses of Analytics in Games
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Data is Awesome




Data is a Hot Mess
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Intimidated

You don't need an You can easily get it

advanced degree in ’ wrong even if you do
statistics to get data m

have one.
analysis right. ‘

('m not saying it doesn’t help, just that it's not essential.)
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Paranoid

Under an apparently solid surface data is often a steaming pile of shit
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A Tale of Two Games

Daily ARPPU Two games on
$100.00 Kongregate.com:
e Same genre

w
0
o

o

o o o
S &

80 e Similar Day 1 and Day 7
e retention (Game 1 slightly
$60.00 hlgher)
io e Similar lifetime buyer %
e (Game 2 slightly higher)
$20.00 e Similar ARPPU* (chart)
$10.00

;- ARPU** = Buyer % x ARPPU
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So theyll have similar ARPUs,
too, right?

—CENE ] w—Game 2

*ARPPU = Average Revenue per Paying User **ARPU = Average Revenue per Paying User



Two Games

Lifetime ARPPU Game 1 ARPU = $2.27
$200.00 Game 2 ARPU = $0.84

vvvvvv

Game 1 has much higher:
$140.00 o D30
s e Transactions/Buyer
e e Lifetime ARPPU (chart)
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You're a Detective




Truth

Client Data Server Data Platform Data Benchmark Data

r
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lml
@ adjust s

@ ceiling @ floor adjust_vs_live_game

10%

OS TYPE ADJUST REV LIVE GAME REV APPANNIE REV ADJUST VS LIVE GAME LIVE GAME VS AA
ios $113,297 $113,132 $124,287 -9.0% 0%
android $192,000 $194,767 $198,187 -1.7%

-10%
18. Dec 8. Jan 29. Jan 19. Feb
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Worlds

Y §

Limited view of enormous, .
changing systems ™ - PRI Deploy every method we

l £ 5 o Spitz% vPIanck / Ca n i nve nt

NuSTAR @

ultraviolet  visible infrared  microwave radio

Seen against
« these objects -
in February

#48: The Pleiades

Seen against
these objects
in August

0 2000 4000 6
distance (ki

Distance
* Parallax

Observations . ;
in August * Observations in

Compare observations over from . February Map of the Universe

different times and angles
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Audience MiX
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US iOS-only UA
spike

D1 Ret%

60%

40%

20% ]

Large Google
Play feature

0%
Nov 17 Jan'18
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Mar '18

D7 Retention

30%

20%

10%

0%

Nov ‘17

Jan "18

Mix

UA spike cohort

D30 Retention

8%

6%

4% |

2%

Feature cohort

Mar '18

1.5%

1%

0.5%

90 Retention

Nov 17

Jan'18

Mar 18
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Age

Daily ARPDAU (USD)
$0.6
arpdau
) arpdau Average

$0.4
$0.2

0

18. Dec 29. Jan 12. Mar

KONGREGATE

Daily Installs
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12. Mar
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DO0-1 ARPDAU by date

D8-30 ARPDAU by date

Age

$0.8 $0.8

$0.7 $0.7

$0.6 $0.6

$0.5 $0.5

$0.4 $0.4

$0.3 $0.3

$0.2 $0.2 ¥

$0.1 $0.1

018. Dec 29. Jan 12. Mar 018. Dec 29. Jan 12. Mar
D2-7 ARPDAU by date D30+ ARPDAU by date
$0.8 $0.8
$0.7 $0.7
$0.6 $0.6
$0.5 $0.5
$0.4 $0.4
$0.3 $0.3 He
$0.2 . $0.2
$0.1 ‘ $0.1 1
0 0
18. Dec 29. Jan 12. Mar 18. Dec 29. Jan 12. Mar

DAU distribution by age
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Average

Tutorial Completion Rate
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Numbers from a dominant subgroup can mask problems (or successes) in smaller subgroups.



Not

Changes can have drastically different impacts on new and late-game players.

- PvP Win% by Level Bucket
PvP Win Rate by Date % by
: 1
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Subgroups

PvE Win Rates by Mastery-0 Mission #
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Sample Sizes

Daily ARPDAU Daily ARPDAU by Platform
$4 $10
$2
$5
0
18. Dec 8. Jan 29. Jan 19. Feb 12. Mar
0
android. AU 18. Dec 8. Jan 29. Jan 19. Feb 12. Mar
Linux
D30 Retention
35%
30%
25%
20%
15%
10%
5%
00’168. Dec 1. Jan 15. Jan 29. Jan 12. Feb 26.Feb 12. Mar
jos, IT
Windows, IT




Nothing is Normal

+1SD +2SD+3SD

0.1% 2% 16% 50% 8|4% 98% 99.9%
I |
-3;90 -2§D 1 :SD 2Z=0 +1|sn +2:so +3SD

Z SCORES - STANDARD DEVIATIONS FROM THE NORM
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Outliers

Daily ARPPU (USD)
$80
Spenders by Max LTV (-28D)
$50k $60
$40k $40 :
$20
$30k
Oct 17 Nov 17 Dec 17 Jan"18 Feb'18  Mar'18
$20k
Daily % Payers
4%
$10k
3%
0 2%
0 834 1668 2502 3336 4170
1% AW
0%
Oct 17 Nov "17 Dec 17 Jan'18 Feb 18 Mar 18
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Cherry Picking

Try to grab that 84,
It would look really
good in our report
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Copyleft Hyde & Rugg, 2014

%[I will harvest this tree. ]

But most of the cherries on it aren’t ripe!

. J

My model says that the cherries on this
tree will be ripe.

| can see ripe cherries on this tree.

\I am therefore right. )

- \7
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Android Ad Engagement iOS Ad Engagement
64 56
62 54
g 60 £ s2
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I= Causation
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“Players who connect to
Facebook are 2x as engaged,
let’s incentivize Facebook

connections!”

Engagement

Profie

Save or Load Your Game Progress

Log in with your existing Facebook or Twitter account

E Sgn in with T wither +50

Or sign up for a new Heyzap account

Sign up with Heyzap




A/B Tests

Tc?;!o

i

..others see
this version.

Some see
this version...

1 —1 Only the headlines l
are different.




Traps

Assignment Issues

Sample Sizes Audience Mix

4
‘/g;””"\u

Cherry Picking V=’ Power Distributions

Confirmation Bias
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(Miss) Assignment

Tip: Make sure to split on what you're actually testing

Featured Cards
& 2000 & 75
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Research Accelerator. VIP Pass Giggitywatt Amplifier Ac

Includes the Research Gives 85 Gems per day, +10 Includes the Giggitywatt

Accelerator item that Adventure Energy cap, and Amplifier item! It gives 100

significantly reduces automatic Ad Boost, Research Gtggitywans per day! Lasts
research times! & Crates! Lasts 30 days. 7 days.

$9.99 $9.99 54.99

Novice Pack

Includes an Epic Card or up,

150 Giggitywatts, Research
speedups, and 500 Gems!

54.99

Wild Brian Chance Pack

Each pull gives one card
from the pack and Wild
Brian Fragments!

&« 450

. :‘ = |
== louta' |

Falcon Attack Box
Each pull gives one card from
the box, and bonus Legendary

Stones that have a chance to
turn into MYTHIC STONES!

&« 450




Assignment

Players by Rounds Played (-D180)

Your best players ALWAYS show up first.
Any test that doesn't take that into account

15k

o is inherently flawed.

o Even if you're testing to new players only
the people who start playing a game on

ok Saturday are not the same people who start
on Tuesday.

3k

Ok
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Downstream Impacts
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Downstream

Simple New Buyer Store:Conversion Rate D0-D7 by Variation

VARIATION TOTAL INSTALLS TOTAL CONVERTS CONVERSION

C 38039 569.0 1.49%
Vi 37545 610.0 1.62%

Simple Store: %PU by Age

Control Variant withheld

20% /

e

10% /
pd

0%
* 07120 4567269 piilolailclsls I locn ey

Age

Simpler store increased conversion by 9%!

KONGREGATE

Simple Store: Cumulative ARPI by Age

Control @ Variant

$0.8
$0.6

$0.4

ARPI

$0.2

0723 4856728 9 Ipljioiziglsigiyriegleodnr 2223
Age

But drastically reduced ARPPU meant

revenue actually decreased by 11%. Oops.
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Premature Analysis

Pop-Up Flash Item Sales A/B Test
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Change in monetization KPIs: Control versus Variant

30.00%
20.00%
+8.4%
10.00%
DDD)H _ -
-10.00%
-20.00%
ARPU ARPPU
e ——————————

o,

% PU

B D10 cumulative metrics

Change in monetization KPIs: Control versus Variant

30.00% -

20.00%
10.00%

VO— .-_

-10.00% }
-20.00% ‘23% S 5

-30.00%
ARPU ARPPU

% PU

B D10 cumulative metrics
@ D14 cumulative metrics

@ D30 cumulative metrics
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Significance

r

™

\f | b | /
You keep using that word.
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Statistical Significance

True Mean

l

5% result

"Bell Curve"

Standard Normal
Distribution

19.1%19.1%

Z-Score -4 -35 -3 -25 -2 -15 -1-05 0 05 1 15 2 25 3 35 4

Standard _ e 0 =
Deviation 40 30 20 10 0 +10 +20 +30 +40

KONGREGATE 41




Abnormal

$50k —> $1,000 $500
$100 $100
$40k
$40 $40
$30k $20 $20
$10 $10
$20k
$5 $5
$10k $5 $5
$5 $5
% 834 1668 2502 3336 4170
Avg $148 Avg $86 -42%
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Medians and Distribution FT\V

5 @ 10 @20 @B 30 @950 @ 100
$1,000 $500 $1,000 $825 n
$100 $100 $100 $200 o
$40 $40 $40 $80 Z ||
ko N
$20 $20 $20 $40 ” i_... |.. _ 3
El=B
07 23 4 856 728 92 1gl7io1314175151771781792p272223
$5 $5 $5 $10 Age
$5 $5 $5 $10
The Wilcoxon Rank Sum test is used to test for a
$5 $5 $5 $10 difference between two samples. It is the
nonparametric counterpart to the two-sample Z or t
Avg $148 Avg $86 Avg $148 Avg $149 test. Instead of comparing two population means, we
compare two population medians.
Median $15 Median $15 Median $15  Median $30
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Dirty Secret

Most tests don’t show a significant change.
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Extreme

"...a design masterpiece." 5/5 - TouchArcade "...a design masterpiece." 5/5 - TouchArcade
2016 Game of the Year - TouchArcade, Gamezebo 2016 Game of the Year - TouchArcade, Gamezebo
2016 Action Game of the Year - Pocket Tactics 2016 Action Game of the Year - Pocket Tactics

DICE 2016 Mobile Game of the Year Nominee
Time's Top 10 Games / Top 50 Apps of 2016

DICE 2016 Mobile Game of the Year Nominee
Time's Top 10 Games / Top 50 Apps of 2016

Craft, battle, and quest your way through Crashlands, an outlandish story overflowing with sass!

Become Flux Dabes, a galactic trucker whose latest shipment gets derailed by a chin-strapped alien menace named Hewgodooko, leaving you stranded on an alien
planet. As you hustle to retrieve your packages you’ll become enmeshed in a nefarious plot of world domination, which will require all of your wits and both of your
glutes to overcome. Learn recipes from the local sentient life, make new friends, uncover ancient secrets and deadly bosses, tame everything and build yourself a
home-away-from-home as you learn to thrive on planet Woanope.

V V Key Features ¥ ¥

® Expansive Crafting System e
Unlock over 500 craftable items as you explore the world and learn its secrets!

® Self-managing, Infinite Inventory e
In Crashlands, your inventory is infinite, manages itself, and retrieves your tools when you need them, so you can focus on adventuring, questing, and building. You'll
never have dig through your bag or return to your base to free up inventory space!

® RPG-Style Character Progression e
Become more powerful through creating ever-more-amazing items! As you grow in power, you can venture to new regions of the world, meet strange characters,
discover new stories, and encounter new and interesting enemies.

® Skill-Based Combat e
Learn the attacks of the enemies you encounter, and use your skill, agility, and wits to defeat them! You can even augment your fighting prowess with the power of
the dozens of gadgets you can craft. Set your enemies on fire, stun them, slow down time, and more!

® Intuitive Base Building
Building a base in Crashlands is so simple it feels like fingerpainting. You can create beautiful, sprawling bases in minutes!

® Tameable Creatures ®
Every creature in Crashlands can become a trusty combat sidekick. Find an egg, incubate it, and hatch your very own adorable or hideous bundle of joy. You can even
craft special items to grow and empower them!

© Huge World... with Huge Problems e

Four sentient races, three continents, an epic bid for the future of the planet, and you - trapped in the middle, trying to deliver your freakin' packages. Take your time
to dive into the sidestories of the characters you meet or just rush headlong into making that special delivery. With hundreds upon hundreds of quests, there's a lot to
do and discover on planet Woanope!

o Effortless Cloud Saving e
Just because your battery died or you accidentally dropped your device into a bottomless chasm, doesn't mean your save has to die with it. With BscotchID, you can
easily store and retrieve your save from the cloud, and move it between your devices!

® Controller Support e
Tired of rubbing your sweaty hands all over your beautiful touchscreen? No problem! We've got support for most mobile-compatible controllers, so you can rub your
sweaty hands on some joysticks instead!

Recommended Hardware & OS:

® Android 4.1 or newer

® At least 1GB RAM

® At least 960x540px screen resolution
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No Difference

Metric Installs on active devices w

The number of active devices on which each variant of the application is currently installed, scaled up to compensate for the different audience levels.

20,000
e
15,000
10,000
5,000
Dec 2017 Jan 2018 Feb 2018
Variants , Performance ()
Audience (?) Current Installs (2) Scaled Installs (2) Q% SRR el
= Current Version 50.0% 8,186 16,372 @ KEEP
= Just street cred O 50.0% 8,145 16,290  -3.5% I -3.5% APPLY

KONGREGATE
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A/B/C(ontext)

On Google Play, Helicopter

7 beat Girl with Gun by 92%

...but we were using Girl with Gun
because it beat Helicopter by 47%
on Kongregate.com

Android Developer Story: Kongregate increases inst... o » ﬂ

creative ¥ | impressions| ¥ clicks | ¥ ctr [v4]
—_— 5 - girl with gun 511,009 1,446 0.28% -—
11 - girl, short burnette 514,333 1,321 0.26%
5b - logo 525,426 1,221 0.2%
10 - girl, pony tail 522,983 1,188 0.2%
3 - guy with eye patch 538,599 1,222 0.2%
9 - girl, red streak 538,946 1,165 0.22%
3b - logo 544,245 1,122 0.21%
8 - blonde girl 577,632 1,125 0.19%
_— 7 - helicopter 589,334 1,113 0.19% -—
flame car 555,663 1,025 0.18%
10noborder - girl, pony tail 547,888 1,003 0.18%
Y - - 0Snoborder, girl, red streak 581,934 1,054 0.18%
cc] ‘gﬁ YouTube \\‘_J [ ] 11noborder - girl, short burnette 596,356 1,005 0.17%

Kongregate's tips for success with Store Listing Experiments
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Testable

Daniel Cook @danctheduck - 20h v
A key premise of many data-driven approaches is you are mapping out static
properties of a 'natural structure'. In this case, a set of human interests that does

not change.

The mistake is not realizing you've created a feedback loop. The
changes the audience.
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Hierarchy of Testing

Critical Difficult=

Advertising Conversion First Weeks Late Game

Test everything, all the As much testing of Significant testing Still possible, Tread carefully.

time, everywhere. visual assets as possible but tests will especially around Sample size, audience

Tools abound. possible. Tools more often have only minor store, offers, feature expectations and
limited. effects. unlocks. player fairness

become a challenge
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Lifecycle

Creation Optimization
Concepting Pre-Production Production Testing/Beta Launch Live Ops
What could we make? What will we make? Make it! What's working? What's What's breaking? What's How can we keep players
not working? Is this changing? What can we engaged? What can we
viable? What can we make better? make better? Did we
make better? break something?

\ \ )
f f

All Games Games-as-a-Service
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What Should We Make?

THE decision, always, for game companies
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Creative lteration

Tyrant Unleashed Spellstone Animation Throwdown
Launched August 2013 Launched September 2015 Launched September 2016
$7 CPIs $5 CPIs $2.50 CPIs

7 £ | 2

=
ey




Testing

SourceTotaIs ‘Impressions ]Clicks ]CTR

Relic Raiders 39,194 949 2.42%
Castaway Cove 40,450 1,068 | 2.64%
Eon Heroes 26,028 503| 1.93%




Live Disappointment

Source

Impressions

Clicks

Conversion

Castaway Cove Art Test Round 1 53,929 1,157 2.15% n/a

Castaway Cove Art Test Round 2 40,450 1,068 2.64% n/a

Castaway Cove Art Test Round 3 175,762 3,323 1.89% n/a
Castaway Cove Test Markets 3,912,062 43,765 1.11% 22.39%

<— Target = 30%

CPIs for live version of Castaway Cove are okay, but much higher than we'd been targeting

KONGREGATE
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The Genoese map of 1457 was the first world
map in almost 1,400 years to give semi- P
accurate proportions to the continents. The ;
last maps with this degree of accuracy were §
made during the heyday of Greece and

Rome. The (unknown) creator of the map

relied on Niccolo da Conti's account of his
journey through Asia.

KONGREGATE
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Known World vs Unknown World
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Determination Driven

Supersonic Acrobatic
Rocket-Powered Battle Cars Rocket League

0 ""BLUE ) “248 " (RED O ; #
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Right

Established Incumbent

(SPURTS) Most games/developers

fall in the shaded area

/

Familiar Innovative

STARDEW WE

Unknown Newcomer
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Data

_ WiLLows

CSi

Keep your eyes and minds open
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Anything

Special thanks to Tammy Levy, Drew Levin, Zebulon We're hiring for
Reynolds, Heather Gainer and Butterscotch analytics!

Shenanigans for help with data examples!
More great data & talks from the whole team on our blog Dire?tgfngAo,:zTytics

https://blog.kongregate.com Product Manager
Data Analyst

Or follow us on Twitter:

@EmIlyG Locations
@KongregateDevs Portland, OR
San Francisco, CA
Chicago, IL

Montreal, Canada

And finally a good explanation of Wilcoxon Rank Sum test
can be found here:

https://www.slideshare.net/KrysselMaeCabili/wilcoxon-ranksum-mann-whitnevy-u-kolmogorovsmirnov-12
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https://www.slideshare.net/KrysselMaeCabili/wilcoxon-ranksum-mann-whitney-u-kolmogorovsmirnov-12

