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Hi everyone! I'm Valerie, and | help
participants of the Appodeal
Accelerator Program grow

their revenue. They call me

a Monetization Manager.

As you may have guessed from the title, | will be telling you about checking
hypotheses in the monetization of mobile apps and games. What is the best
impression frequency? What happens if you apply different waterfall setups?
Do you disable or enable an aggressive ad network?

A lot of sources give information on product A/B testing. It lets you find quick
and accurate answers to all kinds of questions, such as how your audience
reacts to changes in your product, a new interface or ad unit position.

Changes in monetization mechanics are rightfully considered the most
demanding and challenging in mobile app business.

First things first, let us briefly look at what Appodeal
offers

Our platform allows you to test anything that is ad-related — you can test ad
logic or waterfall settings independently. This allows making controllable
changes as necessary with clear understanding of the result.

Disclaimer

I will not be explaining the acronyms and parameters used in this article. | expect
that if you are thinking about experimenting with monetization strategy for your
product, you know what LTV or Cumulative APRU is.

Also bear in mind that in this article we will mostly be focusing on casual project
monetization.
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Why is it so important to make controllable changes?

The vast majority of tests | helped conduct show negative results if any. In
particular, we only applied 150 out of 500 approaches we tested recently to the
whole traffic.

If you did that without due consideration, it would lead to highly negative
outcomes.

Got it, get to the point already!

All right, now for the technicalities. So, what we need to decide first is what we
are going to test and what results we want to achieve with the changes we are
planning to make. Sounds like nothing special but that point is decisive to the
success of the test. We call the desired outcome the growth opportunity and

determine the focus metrics that have to be changed to achieve that outcome
—they are the ones we will be measuring. With that ready, we can start testing.

Determining the growth opportunity and choosing the
right metrics

Most frequently, we run tests to determine the changes in Day 7 LTV
(Cumulative ARPU). Why so? Changes in Cumulative ARPU indicate changes
in all additional metrics that impact the revenue.

Developers sometimes test ARPDAU, however, | do not think it is the best
choice for casual projects, since the changes made during such tests can also
impact user retention or engagement.

For example, testing ad impression frequency shows that increasing it
(so-called aggressive advertising) leads to a noticeable decrease in short-term
retention.
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Why Day 7?

It is all plain and simple — the choice of the day fully depends on the type of
app you are running a test for. If a developer seeks to sustain a high level of
retention for later days, which is typical of NON hyper casual products, it is
important to choose a metric that will show the impact that the changes are
going to have on monetization after some time of user activity.

Since we mostly run such tests for casual games, Day 7 is an obvious choice for
us. On the one hand, it saves time as the results can be received faster, and on
the other hand, it provides enough information on how the changes impact
long-term user retention.

Of course, you can also choose metrics other than LTV / Cumulative ARPU D7
for your test:

° Revenue Day X
e ARPDAU
e Retention Rate Day X

e Time per User per Day

Allin all, as | have already said, the choice of metrics fully depends on your
hypothesis and what growth you want to achieve with the change you
make.

You can also choose a secondary metric for testing. Let us say we are checking
a hypothesis that ad impression frequency affects LTV D7. We also have a
hypothesis that it affects Retention Rate D7. In this situation, it is very
important for us to properly calculate the user cohort for such a test based on
the metric that needs the most users to be tested accurately.

Just in case, do not forget that part of the metrics (e.g. Cumulative ARPU) are
only calculated for user cohorts, not for the whole audience.
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What hypotheses are worth testing?

It is crucial to check if your hypothesis is even worth A/B-testing. If you do not
expect the focus metric to change by more than 10% after certain changes are
applied, do not bother testing it. You will hardly get an accurate result with a
noticeable impact on the overall traffic. You should only test the hypotheses
that suggest significant changes in the focus metrics.

There are different kinds of hypotheses. Some may only impact monetization
metrics (e.g. waterfall tests), however, testing most hypotheses will involve the
app's product metrics as well.

This is the list of hypotheses that we have successfully tested, checking their
impact on LTV D7:

e How different full-screen ad impression frequency impacts the app’s
economy;

e How different banner refresh rate impacts ARPU and retention;
e How different waterfall and ad network setups impact ARPU;

e Impact of high-CPI networks on user retention and monetization.
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Can | trust the test results?

Statistical significance shows that the testing outcomes are accurate with a
certain level of probability. Nothing new here — we strive for the 95%
benchmark.

Of course, you can create samples for 99% probability but keep in mind that
the groups will have to be twice larger and the testing itself will take a lot
longer. Even given all that, there is still a chance (though relatively small) that
the results will be inaccurate.

However, we have found another way to achieve maximum test accuracy while
retaining the flexibility and decision-making speed.

A+A+B = A/A/B

For more accurate hypothesis testing, Appodeal performs the so-called A/A/B
testing with an extra user cohort similar to the first one. This helps fix the error
with the group showing a random result (if its size is designed for 95%
accuracy).

Using more than 3 cohorts in a test is not recommended, as running such
tests will require too much time and users.

The final decision on which test method to use depends on how fast we need
to get the results and what metric we are testing.

A/A/B test setup

So, you have determined the hypotheses, chosen the focus metrics — time to
start testing! Here is what you need to do in the Appodeal system:
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Sample

First, you need to determine the share of users you want to run the test with. If
you want to run a test on, say, 60% of users, you will need to form 3 segments
of 20%.

How do you determine that share? Overall, we recommend running tests on
the whole traffic. This gives you faster results. However, if you have enough
daily installs, you can split the users and run several tests at a time.

Calculating the number of users (attention, formulas!)

Let us calculate how many users we need in each group.

Our focus metric is Cumulative ARPU (LTV) D7 which is a non-binomial metric.
Let us use the following script:

select (pow(stddevSamp (rev),2)) *pow(z,2)/pow(m,2) as
min users number
from (
select device, sum(toFloat64(ad revenue)) as rev,
1.96 as z (confidence interval of 95 %)
0.01 as m (sensitivity, the revenue difference we
want to detect)
from grouped stats (statistics for the given period)
where
install date between addDays (today(),-40) and
addDays (today (), -10)
and dateDiff ('day',install date,date)<7
group by device,z,m
)
group by z,m
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You can easily get a similar formula in Excel by replacing the stddevSamp
method with the STDEV function...

=STDEV (rev) "2*z"2/m"2
..and downloading the required data set from the mediation service. It can be
done via Ad revenue attribution where you can get revenue generated by

users in the given period.

You can also use the statistical significance calculator for non-binomial metrics
(free trial available).

Done with the sample, now let us create
new segments

Assign a name to each segment. It will be displayed on the list of segments
and will appear in the impression statistics for this particular segment. Apply
the "Part of audience" filter according to your breakdown.

Name @ Test. SuperApp / Disable ad network on fullscreen ads / 0-20%

Description Disabling ad network on interstitials and rewarded video for 20% of users
.

(D Use as preset @

. Filterso Criteria which help make your segment stand out from the crowd
Applications @ Superapp > 0

Part Of Audience @ 20 percent

© Add Filter

S

Step 1
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https://wiki.appodeal.com/en/ad-revenue-attribution#:~:text=Ad%20Revenue%20attribution%20API%20is,including%20the%20information%20described%20below.
https://www.analytics-toolkit.com/statistical-significance-calculator/

Name @ Test. SuperApp / Current setup (Control 1) / 20-40%
Description Control group 1
4
[J Use as preset @

» Filterse criteria which help make your segment stand out from the crowd

Applications @ Superapp >0

Part Of Audience @ 40 percent

Step 2

-

Name @ Test. SuperApp / Current setup (Control 2) / 40-60%

Description Control group 2

(J Use as preset ©

+ Filterse criteria which help make your segment stand out from the crowd

Applications @ Superapp + 0

Part Of Audience @ 60 percent

Step 3
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Determining the test segment

Remember what a segment is? It is a part of the audience that meets certain
criteria, e.g. gender, age, region or any other parameter known to the app and
provided to the Appodeal SDK. Segments are used to track statistics for
different user categories and manage ads for these categories.

Once the test segment has been created, it has to be set up depending on
what parameter you are planning to test.

The parameters include grouping users by device type, app version, average
session length, OS version, in-app purchases, purchasing a certain number of
built-in apps, launching the app several times, currently online etc.

Do not forget that control groups provide the baseline and must remain
unchanged.

/ ™
Segments Segmentssharing || +Add New
Segments are used to track statistics for various user categories and to manage ads for these categories. A segment isa
fraction of audience unified by filters: e.g. by gender, age or any other parameter known to the app and directed to Appodeal
SDK.

You can read more in our @ Knowledge base.

Status Name Enabled Actions
? No Ads During Ist Session D Changelog % ©
? 25% of US Audience for A/B Test © oN Changelog & ©

? Minimum Pricefloor for USA © ON Changelog & @
? Reward for Girls D OFF Changelog %% ©
? Reward for Adult Users D © Changelog &% @
? Direct Deal with Particular Network © OoN Changelog %% ©
? Disabled Particular Networks in Russia © ON Changelog % ©
? IAP Purchases Users Disabled Ads © OoN Changelog & ©
? Disabled Video Ads for 3G/LTE Users 3 Changelog % ©
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The most frequently tested things in

monetization
Testing the new waterfall for a certain ad type

What you need to do:

go to Mediation Settings;

choose the required ad type;

create or duplicate a waterfall;
change ad unit settings;
set up the waterfall for your test segment.

Line ltems | Priorities

=

Name Test. New waterfall

Target Segments Test. SuperApp / New waterfall / 0-20%

Q

NOTE: Segments targeting is available only for SDK versions starting 2.6.0
[ Test. SuperApp / Current setup (Control 2) / 40-60%
D Test. SuperApp / Current setup (Control 1) / 20-40%

Unused Line Items * Manual Priority
Test. SuperApp / New waterfall / 0-20%

Q

o applovin_phone.. $0.00

¥ eCPM Priority

o applovin_phone.. $0.05
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Testing an ad network for a specific ad type

To perform this kind of test, you need to add the corresponding parameter to
your test segment. Disabling an ad network means ads from it will not be
loaded and shown to a certain audience segment. You can do this if you
believe that a certain network affects them in a negative way.

Adding another ad network to your monetization system may help improve
the fill rate but may compromise important product metrics such as retention
due to the high CTR.

L

Settings®  Ad logic settings applicable to a segment.
¥ Disable Ad Networks @ o

Ad networks Banners MREC Static Interstitial Video Interstitial Rewarded Videos Native Ads
A4G (@] 0 0 0 (@]
Ad Server Campaigns O ] (@] 0 0
AdColony D
Admob @] ]} (@] O m]
Amazon Ads (m] 0 ]
AppLovin 0O 0 (m)]
BidMachine (m] (@) ] O
Chartboost O
Facebook (] m] 0 0
Flurry
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Testing ad logic

In this case, you need to add a placement before testing, which has to be in
line with the ad type you are going to test. Be sure to have the right setup —
refresh rate, ad schedule, impression intervals, etc.

Name @ Test. SuperApp / Ad interval / 0-20%
Description The reduced interval between impressions
7
[Juse as preset @
* Filters @ criteria which help make your segment stand out from the crowd
Applications @ Superapp -0 )
AND
Part Of Audience @ 20 percent o

© Add Filter

I

Ad logic settings applicable to a segment.

© Add Setting

* Placements® Here you can redefine settings for existing placements.

© Add Placement

» Placements® Here you can redefine settings for existing placements.

Name Application Name Description
¥ InterstitialOnFinalScreen Superapp o

Name InterstitialOnFinalScreen

Description Full-screen ads on the final screen

Settings

¥ Impression Interval (Global) @ o

NOTE: This settings block is available for SDK versions starting 2.7.3

Min Fullscreen Ads Interval 2 Minute -

© Add Setting

Enabling Condition

NOTE: This settings block is available for SDK versions starting 2.7.3
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-
* Placements©® Here you can redefine settings for existing placements.

Name Application Name Description
¥ BannerBottom Superapp

Name BannerBottom

Description Banner at the bottom of the game screen

Settings

¥ Impression Interval (Within Placement) @ [x}

Min Fullscreen Ads Interval = 2 Minute

Banner Interval 5 Second

© Add Setting

Enabling Condition

NOTE: This settings block is available for SDK versions starting 2.7.3

What are the benefits of such tests?

In the success story of Join Blocks, a game that participated in the Appodeal
Accelerator Program, such experiments did help achieve the best-performing
impression interval. Join Blocks' core markets were quite diverse, and so was
the behavior of players coming from those markets.

This way, impression intervals had to be set separately for the CIS, USA and
Brazil. Such optimization increased the ARPU by 20% in the US and by 40% in

the CIS.

Please note!

You have to wait for the user statistics for the required day to be finalized
before analyzing test results. The latest users are going to get into the test on
the last day. Say, you are looking at Day 7 metrics. The statistics on them have
to be collected over some time for the result to be valid.
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https://appodeal.com/success-stories/join-blocks/

How do | analyze A/A/B test results?

1. Goto Appodeal Dashboard and create a report with the focus metrics.
To build cohort reports, be sure to choose filtering by install date.

2. ldeally, you can start analyzing test results after 1 week, given that all
segments have the required number of users. Try not to keep the test
running for too long, as it may be affected by external factors.

Ad ARPU DO To-Date Ad ARPU D1 To-Date Ad ARPU D3 To-Date RR DO To-Date RR D3 To-Date Impressions per Session Time per User (Ad Session) (Daily)

701 $0.1010 $0.1385 $0.1779 S I 33.928 18m 27sec
729 $0.1247 $0.1690 $0.2267 21N (2B 38.266 25m 12sec

682 $0.1206 $0.1747 $0.2442 28.0% 12.8% 36.678 19m 37sec

3. Analyze how your test affected the Cumulative Ad ARPU DO-D7 (in all
further mentions of Ad ARPU, it is implied that this metric is
cumulative). In monetization testing, our goal is to improve these
metrics. In the example above we can see that Ad ARPU of the test
cohort is over 20% lower than that of the control cohorts, while there is
little variation of Ad ARPU among the control cohorts.
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4. Take aclose look at retention rate and time per user per day — but only if
your hypothesis suggests these metrics being affected or if Ad ARPU in
the test and control groups is similar or the same early on but higher in
one of them at later stages. In the given example, we can see that there
are not enough active users to make decisions regarding retention
levels, since metrics are very different for each of the control groups.
This said, if your hypothesis suggests that the test should impact
retention, it is best to wait longer to collect more data.

5. Since there is a lot of difference between Ad ARPU in test and control
groups, while there is less variation between the control groups, we can
conclude that the test group has lost, and the experiment can be
finished.

To assess the A/A/B test metrics, you can stick to the following rule:
conclusions can be made regarding Ad ARPU D7 and test results if

e There is more than 10% difference between the test group and both
of the control groups. If the result is lower, it is best to recalculate the
statistical significance.

e The difference between the control groups is less than that between
the control and test groups.

e You have the required number of users.
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Do not forget that a successful test must show significant changes in focus
metrics for the test group — ideally, 10% or more. Tests with smaller changes
can be considered unsuccessful. If the results are unclear, you can keep
running the test for one more week to collect more data.

Appodeal Dashboard offers detailed and versatile statistics that can help test
and assess different aspects of your app’s performance and make
data-informed decisions.

Appodeal Accelerator Program will boost your data skills and help
your app achieve exponential growth.
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Specific cases of A/A/B monetization
testing

Testing full-screen ad impression intervals after the round

Hypothesis: interstitials can be shown more often. Control groups with default 2
min intervals. Test group with no interval (ads shown more often).

n Reports Summary Report - e Add App

SPLIT | Appodeal Segment

Ad ARPU DO To-Date X [l Ad ARPU D7 To-Date X [l RRD1 To-Date X | RRD3 To-Date X [l RRD7 To-Date X [§ Time per User (Daily) X
Impressions per User, Interstitials (. X [l Impressions per User (Daily) X [l eARPU D365 Forecast X [l CTR, Interstitials (Daily) X

MEASURES

Appodeal Segment Active Users Ad ARPU DO To-Date Ad ARPU D7 To-Date
Wordmaker Android 1 - 33% / Control 1/ Default intervals 9,864 $0.1731 $0.3631
Wordmaker Android 34 - 66% / Control 2 / Default intervals 9,868 $0.1751 $0.3742

Wordmaker Android 67 - 99% [ Test / No interval for inter after Ivl 9,788 $0.2052 $0.4276

Test cohort has a 10-15% higher focus metric (Ad Arpu D7) than the control
groups, while no significant variation in other metrics is observed.

SPLIT - Appodeal Segment

RR D1 To-Date X ll RRD7 To-Date X [l Time per User (Daily) X ll Impressions per User, Interstitials (.. X [l Impressions per User (Daily) X Jll eARPU D365 Forecast X
CTR, Interstitials (Daily) X

Latest Forecast Version - A OB B B

MEASURES

Appodeal Segment Active Users RR D1 To-Date RR D7 To-Date Time per User (Daily) Img
Wordmaker Android 1 - 33% / Control 1/ Default intervals 9,864 8 16.0% 66 7.0% 38m 36sec
Wordmaker Android 34 - 66% | Control 2 / Default intervals. 9,868 S0 169% 2 7.6% 36m 39sec
Wordmaker Android 67 - 99% / Test / No interval for inter after vl 9,788 1584 16.7% 703 0 74% Q 34m 17sec

Result: test successful €7, the number of banner impressions can be
increased.
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Waterfall configuration test

Hypothesis: additional ad units can be added to improve ARPU D7, while
removing the cheap interstitial block.

Control group with current (default) setup.
Test group with additional ad units + Admob 25, 35, 45, 60. + Notsy 40, 50; -

Admob O (all price).

s

[+ ] Reports Summary Report @ Addapp @ Payouts € 00
| Appodeal ser: viadgurgov@omallcom | AppodealSegment () | | App:HeartsAndroid | InstallDate:233un 221330122 | Country: Unted States

LT | Appodeal Segment

«
MEASURES AdARPU X ll Impressions per User, Interstitials (. X [l Ad ARPU DO To-Date X | Ad ARPU D7 To-Date X fl RRD1 To-Date X fl RRD3 To-Date X | RR D7 To-Date X

Appodeal Segment Active Users Ad ARPU Impressions per User, Interstitials (Daily) Ad ARPU DO To-Date Ad ARPU D7 To-Date

Hearts Android 1 - 50% / Test | Exp. 5,787 $0.5330 11.402 $0.2081 $0.4297
Hearts Android 61 - 100% / Control ... 5842 $0.4700 9.836 $0.1914 $0.3764

Note that Appodeal has this kind of an Admob test, since the mediation itself
limits the number of ad unit calls in Admob (maximum of 3 allowed per
impression). For other mediation services, | recommend using no more than 3
calls in the waterfall to avoid pessimization by Admob.

In this case, adding more ad units gave positive results (+15%) for ARPU D7. Fill
rate and impressions per user also increased, even though the cheap ad unit

was removed.

Test successful €
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Waterfall optimization for zero-IDFA users (those who do
not agree to provide their Identifier for Advertisers)

Control group with a default setup.

Test group with a lot of high-floor units removed (low fill rate for such users).

More low-floor ones added with prices closer to the current units with good fill
rates.

Vs -
n Reports Summary Report  ~ @ Addapp @ payous @) 000 N~
FiLTERS _ App:SpadesiOs  AppodeaiSegment(s) | installDate: 24 Nov21-9Dec21  Country:United States

| Appodeal Segment

Ad ARPU Ad ARPU DO To-Date X Ad ARPU D7 To-Date X Impressions per User (Daily) X RR D1 To-Date X RR D3 To-Date X RR D7 To-Date X
MEASURES
Time per User (Daily) X J§ Time per User (Ad Session) (Daily) X | impressions per User, Interstitials (.. X

Latest Forecast Version = A DB B B
Appodeal Segment Active Users Ad ARPU Ad ARPU DO To-Date Ad ARPU D7 To-Date Impressions per User (Daily)
Spades i0S 1-33% / noIDFA / Control 1 / Default interstitials 4197 02761 $0.0848 $0.2351 79674
Spades iOS 34-66% [ nolDFA | Test | Admob optimised 4237 02983 $0.0830 $0.2487 85.006
Spades i0S 67-100% / nolDFA | Control 2 / Default interstitials 4524 02650 $0.0867 $0.2295 74.661

As a rule, less expensive ads are available for users who do not provide their
data through the IDFA. Waterfall optimization focused on lower floor values
gave positive results for the app.

Fill rate improved and impressions per user increased, eventually leading to
ARPU growth by 8-10%.
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Feel free to reach us
if you need any help

[ J
Anytime
Appodeal Team Appodeal Blog
support@appodeal.com blog.appodeal.com

_——\—
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