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BigQuery for Experiment
Analysis

Everything you need to know to get
started

A Practical Guide to
Reliable A/B Test Analysis
with BigQuery
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Executive Summary

Running trustworthy A/B tests
means having data you can trust.
But many teams still rely on GA4
reports to decide which variation
wins — and that can be risky.

GA4 sometimes produces
misleading results due to data
sampling, aggregation, or a
technique called HyperLoglLog++.

GA4

BigQuery

Contro 42,254 4.716

Var 42257 4.928  +4,5%

In some cases, this can make a test result look more confident than

it really is.

This whitepaper, based on the webinar by Bas Llinders (Happy

Horizon) and Steffen Schulz (Varify), explains how BigQuery helps

reduce that risk. You'll learn what makes BQ different from GA4, how

to avoid common data pitfalls, and how to get started.

With simple SQL templates, real-life testing examples, and hands-

on tips, you can begin using BigQuery right away — even without a

full data team.

This is not just about tools. It's about creating a more reliable

foundation for decision-making.
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Introduction

Many teams use GA4 to run experiments. It's fast to set up, works
with Looker Studio, and feels like a good default.

But tools like GA4 weren't designed for detailed test evaluation. They
focus on speed and usability — not necessarily accuracy.

These visualizations are often based on modeled or sampled data.
While this helps load dashboards faster, it can make the real effects
of a test harder to judge.

In the webinar, we explained how this can lead to misleading
conclusions. When the underlying data is pre-processed and
simplified, important details might be lost. This makes it harder to
understand what really happened during an experiment.

BigQuery, by contrast, provides raw event-level data. It allows you
to explore the data without filters, modeling, or aggregation. You
can group it how you want, compare what matters, and see the
actual differences.

If you're running experiments, the way you access and analyze data
matters. GA4 and similar tools may be great for reporting — but not
for deep statistical analysis.

That's why many teams shift their analysis layer to BigQuery. It's not
about replacing GA4. It's about taking ownership of the
interpretation layer — and making sure it reflects what truly
happened.
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GAA4 vs. BigQuery - Key Differences Explained

GA4 and BigQuery may use the same underlying data, but the way they
present and access that data is fundamentally different.

Google Analytics 4 uses probabilistic methods (HLL++) to estimate
unique users, especially when your experiment has a large number of
visitors (over 12,000)". As a result, metrics like users and conversions may
be reported higher than they actually are. This is important to keep in
mind when evaluating the results of high-traffic experiments.

Even small percentage shifts (like +2% users, +3% conversions) caused
by modeling can create the illusion of a clear winner. But when the same
data is analyzed in BigQuery, using raw numbers, the uplift may turn out
smaller and statistical certainty lower. To demonstrate this Bas brought
an A/B test with him, showcasing exactly this.

The A/B Test

A/B test: Buybox redesign
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https://blog.analytics-toolkit.com/2020/the-perils-of-using-google-analytics-user-counts-in-a-b-testing/
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GAA4 vs. BigQuery - Key Differences Explained

Results with GA4 Reporting

Experience variant Users
A 107742
B 106554

Test results for Bvs A

Transactions |
2055
3072

= Statistically significant result for B with p-value: 0.0247!

+ Observed power: 62.56%

+ Conversion rate change for B: 5.12%

Variant B is a winner, congratulations!
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Results with BQ Reporting

Experience variant Users
A 105485
B 104809

Testresults for Bvs A

+  Confid
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+  Observed power: 42.11%

*  povalue: 00741

+  Conversion rate change for B: 3,569
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GAA4 vs. BigQuery - Key Differences Explained

That doesn't mean GA4 is not-good. It's excellent for reporting
trends, funnel visualizations, or campaign monitoring. But if you
need precise answers for experiment evaluation, BigQuery is a safer
bet. To summarize and properly showcase the differences, please
refer to the attached comparison:

BigQuery VS. Google Analytics 4

© Sstoresraw event-level data A4 Presents processed and aggregated data

@ Data is always unsampled A Can apply sampling in reports

© Datais organized in daily tables, with an A Data is presented through predefined reports
event-based schema and customizable explorations

@ Requires writing SQL to access and analyze data 4} Uses a graphical user interface

@ Data is typically exported the following day .4 Data can take up to 48 hours
(but can take up to 72 hours to finalize) to fully process

© 1t's free (up to the predefined limits) A It'sfree (with GA4 360 as an upgrade)

Importantly, this isn't just about GA4. Many A/B testing tools also model

and smooth their data. That's why the principle applies more broadly:
trust the raw data — and question the polished interfaces.
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The first steps in BigQuery
Connecting GA4 to BigQuery

Connecting GA4 to BigQuery is easier than you might think — and it
doesn’'t require a data engineering team. GA4 already collects
event data in a structured and reliable way. The challenge starts
when that data is processed for dashboards or reporting. That's
where BigQuery comes in.

To connect your existing GA4 to BigQuery you want to simply turn it
on. To do so you will have to find the “BigQuery links” section in your

o
settings:
All 4 1 3 B Caappling
i H Try searching “how to do BigQuery export
Al Analytics  B))-Grappling.de - GA4- 2 ‘ Yo
ﬂ Haorme Eo Seheduled emails & Y Data filters ®
H Analytics Intelligence Search History Data delotion requests
m E— e+ nalytics Intelligence Search History ® Q sta deletion reque )]
&2, Consent settings @®
@A) Explore
Data display
@ Advertising T "
Product links
-~
E Events [ T i
R Keyevents & d#  Google AdSense links
4 &5 Audiences @ 0\ Google Ads links
D Annotations ] L Ad Manager links
sdifica... )
llﬂ Comparisons @ I_._\\ BigQuery links
;| Segnents & r‘ Display & Video 360 links
&y Custom definitions @ P  Foodight links
4 Channel groups @ B Merchant Center links
oe’ Attribution settings & " Google Play link:
n settings p  Google Play links
Admin
| aporting identity earch Ads 340 links
= < @ R 0 5
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The first steps in BigQuery
Connecting GA4 to BigQuery

After clicking on “Link” at the top right corner you have to connect
the corresponding data source of your previously created BigQuery
project, (if not automatically set up by Varify.io) and adjust the
settings the following:

Ewvent data

Data streams and events

Configure which data streams and events to export. All event volumes are estimated. Daily limit enforcement will be based on actual export. Learn

TOTAL ESTIMATED DAILY EVENT VOLUME TO BE EXFORTED

Configure data streams and events

D Include advertising identifiers for mobile app streams

T Export type

Daily

ot of data that 1 o ; 1
xport of data thal lakes place once a cay

Streaming (best-effort)

User data
All users with activity for the current day, based on a change in one of the user's attributes, will be exported. User data export will be paused if the event data export exceeds the
limit. Leain more about BigQuery user data export

T Exporltype

Daily

These settings are recommended by us to ensure a robust data
export.

happy 7 @m FY.iO



BigQuery for Experiment Analysis

The first steps in BigQuery
Ready-made SQL Queries to start with

After successfully connecting GA4 to BigQuery you can start testing
it out via the Job explorer and your queries. To make this even
easier, we shared two practical SQL templates during the webinar:

Transactional test evaluation — comparing the
number of purchases between two variations

Revenue-based test evaluation — comparing
average order value or total revenue uplift

After inserting the queries into the Job explorer, you should see

something like this:

Qsearch + 0O

= Google Cloud o+ Big Query Bjj

| BigQuery / Jobs euplorer

I Catabag managersent
Jobs explorer

Adminigtration ”

C Refresh « Thow 12hours lday Tdays 3days Custom v ) Show filters

. - _ tion *
G Monitoring EU (mraultiphe regsone in_. «

<]

Il Capacity management
Total D 6 Completed & 6 Errared (3 0 Active (9 0 Queued @ 0

B & Engine
€  Disaster recovery
£ Recommendations

Migraticn - ] Jobib Timestamp Cwner Project ID Resorvation iD Total Sict-time Duraticn

Bytos Processod

& rip 13/25 3:23PM warity Jequer aEEEEEEEEe 1f SEEmEEEE isee cossssssss

& Assessment

Query results



https://gist.github.com/BasLinders/17ac24223c0292fc2d543a846aa0dd14#file-binomial_experiment_data-sql
https://gist.github.com/BasLinders/d244b20907eeae6796d502cbd2d2d036#file-experiment_continuous_data-sql
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Practical Tips for Successfully Using BigQuery

Once your data is in BigQuery, the next challenge is working with it

efficiently. During the webinar, we shared a few techniques that

help you write better queries and avoid unnecessary costs.

Here's what we recommend:

Use _TABLE_SUFFIX to filter by date. This lets you limit the
amount of data scanned and keeps queries fast and cheap.
Select only the fields you need. Avoid SELECT * — it's tempting,
but it loads too much data and slows things down.

Filter early. Apply conditions like event_name = ‘purchase’ or
experiment-specific filters at the start of your queries.

Use SAFE_DIVIDE when calculating rates. It protects you from
division-by-zero errors.

Start with a LIMIT. When testing your query, use LIMIT 1000 to
preview results without scanning your full dataset.

These tips make it easier to get started — especially if you're new to

SQL. And if youre unsure how to build a query from scratch, the

templates shared earlier are a great starting point.

happy
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Recommendations & Next Steps

Here’'s what we recommend if you want to use BigQuery to improve

how you analyze experiments:

happy
heriz~n

Compare your data sources. Before making any decisions, take
a step back and compare the results from different analytics
platforms — not just GA4 and BigQuery, but also your A/B testing
tools. Do the conversion numbers match? Are user counts
consistent? If not, understand why. Each tool processes data
differently, and these differences can shape your interpretation.
Establishing clarity about what you treat as your 'source of truth’
is the foundation for reliable analysis.

Work with SQL templates. Use tested queries from the webinar
or your team as a starting point. They help you avoid mistakes
and make results easier to share.

Understand your GA4 schema. If you're analyzing GA4 data in
BigQuery, know your structure: event_name, event_params,
user_pseudo_id, and so on. That's the backbone of any query.

Optimize before scaling. Don't just run queries — improve them.
Filter by date, avoid joins where possible, and document what
each step is doing.

10 @RlFY.io@
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Recommendations & Next Steps

e Use “safe spaces” If you're using Varify, you already have one.
Our visual analysis board lets you safely explore your BigQuery
data without writing a single line of SQL. It's a guided interface
built on top of your own experiment data — including variation
exposure, conversions, and custom metrics. That means you
can start analyzing confidently before ever opening the query
editor.

e For teams writing their own queries, we recommend building
reusable base templates. These help reduce errors and save
time — especially when you're working with complex experiment
setups.

e Ask for help early. If something feels off, ask your data analyst or
reach out to someone with SQL experience, like Bas. It's better to
be slow and correct than fast and wrong.

BigQuery gives us a powerful way to own our experiment data — but

only if we use it well. The earlier we build clean habits and simple
workflows, the more confident we can be in every result we share.

hﬁB?i‘z’nn N @Rl FY.iIO
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Test BigQuery through Varify.io
Free and with no SQL

If you're using Varify, you don’'t need to work with SQL yourself. After
connecting Varify with BigQuery via our auto setup or by selecting
the right data source, the experiment data is synced automatically
— including exposure events, conversions, and variation
assignments.

Advanced Data Source Settings @)
Use BigQuery Data Oon (:1
Project:  Varify.io v Status: @ found dataset
Exclude Empty Purchase Events Exclude Multi-Variation Users
on @ on @

Curious to try it out? Join Varify’s BQ-community, link on the last slide!

hﬁgpi‘z’nn 12 @RI FY.iIO
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Test BigQuery through Varify.io

Free and with no SQL

After successfully connecting BigQuery in Varify.io you will start

seeing your GA4 events as you are used to - but this time without

them being extrapolated or you needing to create SQL queries.

@ 30/05/2025 - 10/ 06/202 Update Redults

Device Al Segment Al Visitors w Baseling Criginal
outlier Smoothing (5 @ txciude Duplicats Usor Events ()
Goal b view _iterm
Visitors Evonit Ci Conversion Rote Implmmnnt
| 14,049 16.08
varigtion 1 14,020 2320 1555% 291%

Mo statistically significant differences were found.
Flease continue testing to ensure a sufficlent sample size.

Goal 2: view_item (Count)

Visitors Ewvent Count Conversion Rote IPprosermen t
] 3,658 2,361 620
variation 1 1 2,308 A%
@ Mo statisticolly significant differences were found,
Please Continue tast ng Lo ensuré 4 Sutficient sarmphe size.
Goal 3: purchase (Revenue)
Wisitors Rewenue Revenue | Visitors Impravenent
] 31960 7RG 0.
Variotion 1 3 4785 o, 8.1

o

Confidence

B TR

Significant
Significant
Significant

Curious to try it out? Join Varify’s BQ-community, link on the last slide!

Additionally you are now able to directly compare your GA4 and BQ

data - Are you surprised?
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References

e Based on the webinar of Bas Linders & Steffen Schulz: BigQuery
for Experiment Analysis
e View the full recording of the webinar here

Bas Linders

Happy Horizon

Product Owner CRO | Data scientist
baslinders@happyhorizon.com

Reach out on Linkedin

Join our educational BigQuery-
Community!

Whether you have open questions or simply want to
try BigQuery for free through our plattform - join our
Slack Community full of beginners and experts!

PR n 14 Q- rv.c


https://www.linkedin.com/in/blinders/
https://www.youtube.com/watch?v=DvVmOxDrByM
https://join.slack.com/t/bigquery-community/shared_invite/zt-35vzkxs2e-PHByOGEpv9aYxC2t5M82LQ

