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As you may have guessed from the title, I 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. I 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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Hi everyone! I’m Valerie, and I help 
participants of the Appodeal 
Accelerator Program grow 
their revenue. They call me 
a Monetization Manager.



Why is it so important to make controllable changes?

The vast majority of tests I 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, I 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

● ARPDAU

● Retention Rate Day X

● Time per User per Day

All in all, as I 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:

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

● How different banner refresh rate impacts ARPU and retention;

● How different waterfall and ad network setups impact ARPU;

● Impact of high-CPI networks on user retention and monetization.
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Can I 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.

А/А/В 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:
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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



You can easily get a similar formula in Excel by replacing the stddevSamp 
method with the STDEV function…

…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. 
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=STDEV(rev)^2*z^2/m^2

Step 1

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/
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Step 2

Step 3



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. 
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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:

1. go to Mediation Settings;

2. choose the required ad type;

3. create or duplicate a waterfall;

4. change ad unit settings;

5. set up the waterfall for your test segment.
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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.
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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. 
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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.
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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. 

https://appodeal.com/success-stories/join-blocks/


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

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

2. Ideally, 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.

3. Analyze how your test affected the Cumulative Ad ARPU D0-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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1.
2.
3.

4. Take a close 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

● 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.

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

● 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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https://appodeal.com/accelerator/


Specific cases of А/А/В 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).
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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.

Result: test successful 🎉, the number of banner impressions can be 
increased.



19Monetization A/A/B Testing With Appodeal

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 0 (all price).

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, I 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 🎉



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.
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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%. 



Feel free to reach us 
if you need any help
— 
Anytime

appodeal.com

Appodeal Team
support@appodeal.com

Appodeal Blog
blog.appodeal.com
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