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Short introduction

Niels Horsman
Data Scientist @ ACE team | ANWB

Fun fact:

Finally joined the club — called Wegenwacht for
the first time this year! #& ¥
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:zl—é Wegenwacht = Roadside assistance
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Short introduction

Martijn Ras
Web Analyst @ Acquisition team | ANWB

Long time fan of the Wegenwacht:
- Yes: Like to travel
- But: Old car




Is the ANWB wasting money on
google ads? pugung

hitps:fiwww.anwb.nl : pechhulp 3
Pechhulp Auto - Voor 6,30 per maand - Geen
voorrijkosten

Bij ons geen voorrij- en sleepkosten. Zowel in binnen- als buitenland.
Ook voor de motor.

Consumentenbond
hitps:/iwww.consumentenbond.nl » ... - Translate this page  #

Pechhulp auto | Alle opties op een rij

1 May 2025 — Pechhulp kun je krijgen via je autodealer, als
aanvullende dekking bij je aute- of reisverzekering of als (losse)...

Average Dutch person: (‘gnwb —

Research question:

C' ANWEB
hitps:ffwww.anwb.nl » wegenwacht - Translate this page 3

Are paid branded search ads necessary, or does this traffic also convert Pechhulp van de Wegenwacht
th rough organic sea rch results? Met 1000 auto's op de weg is de Wegenwacht altijd dichtbij. Sta je

stil met een lekke band? Of start je auto niet meer? Pech komt vaker...
9/10 (82.434) @

Wegenwacht Nederland Pechhulp verzekering

Pech onderweg. Wat nu? Belgié

Pechhulp Vergelijken
hitos:(iwww.pechhuloveraeliiker.nl -

~ | L1 . .
:zl—é Wegenwacht = Roadside assistance




Standard procedure: A/B test

Q) Not Possible: We cannot selectively disable ads for users randomly

A: receives sponsored ads

Sponsored

anwb.nl
hitpsfAwvew anwb_nl » pechhulp

Pechhulp Auto - Voor 6,30 per maand - Geen
voorrijkosten

Bij ons geen voorrij- en sleepkosten. Zowel in binnen- als buitenland.

Cok voor de motor.

Consumentenbond
hitpsfAwvww_consumentenbond.nl : ... - Translate this page

Pechhulp auto | Alle opties op een rij

1 May 2025 — Pechhulp kun je krijgen via je autodealer, als
aanvullende dekking bij je auto- of reisverzekering of als (losse)...

@ ANWB
5 hitps:iwvnw.anwhbonl : wegenwacht - Translate this page
Pech hLl|p van de WEQEI"’IWE!Cht

B: receives no sponsored ads

Sponsored

r maand - Geen

in binnen- als buitenland.

Consumentenbond
hitps fiwww consumentenbond.nl : ... - Translate this page

Pechhulp auto | Alle opties op een rij

1 May 2025 — Pechhulp kun Je krijgen via je autodealer, als
aanvullende dekking bij je auto- of reisverzekering of als (losse). ..
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@ " danwb
https:fiwww.anwb.nl : wegenwacht - Translate this page 3 "

Pechhulp van de Wegenwacht



Solution:

Causal Impact Analysis

Campaign
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1. Actual outcome
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2. Predicted outcome in the
absence of the campaign
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B: receives no sponsored ads

Sponsored
a) nwb.n|
ps /Avvew. anw chhulp
Pechhulp Auto - per maand - Geen
voorrijkoste
Bij ons ge - en sleepkosten nen- als buitenland
Ook

A: receives sponsored ads

Sponsored

\ anwb.nl
(a )
/ hitps:/Awww.anwb.nl » pechhulp

Pechhulp Auto - Voor 6,30 per maand - Geen
voorrijkosten

Bij ons geen voorrij- en sleepkosten. Zowel in binnen- als buitenland
Ook voor de motor.

»
({anwb
source i,


https://medium.com/@robson.tigre0/when-and-how-to-apply-causal-inference-in-time-series-45533de0abbc

Method

Causal Impact Analysis requires 2 components:
1. Forecast method: Predicts what would happen without intervention

2. Significance method: Tests whether observed difference is statistically significant

Together: Forecast shows the baseline, significance test proves there is an actual effect

@wb



1. Forecast method: =M= O.P HET

Prophet: Facebook's open-source forecasting tool. Makes prediction based on historic
trends and external factors

Benefits:
* Automatic seasonality detection
Models daily, weekly, and yearly patterns without manual configuration
* Robust
Handles missing data and outliers effectively without the need for preprocessing
* Easy integration of external factors
Holidays, events, and covariates can be directly incorporated into the model

@wb



2. Significance method

e (Calculate probability per observation
Compare each measured value to Prophet’s forecast including uncertainty intervals

» Significance threshold
p-value < 0.05 indicates a statistically significant deviation (impact)

@wb



Test design

Duration:
3 March t/m 24 March 2025

Intervention:

All SEA-campaigns with search terms that contain
‘ANWB’ & ‘Wegenwacht’ or ‘ANWB’ & ‘pechhulp’
will be paused in Google Ads.

KPI: Wegenwacht sales

Excess budget branded search SEA:
Not allocated to other campaigns

Afterwards: Causal Impact Analysis
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Consumentenbond
hitps:fAwww consumentenbond.nl = . - Translate this page &

Pechhulp auto | Alle opties op een rij

1 May 2025 — Pechhulp kun je krijgen via je autodealer, als
aanvullende dekking bij je auto- of reisverzekering of als (losse).

, ANWB
hitps:/Awww.anwb.nl : wegenwacht - Translate this page &
Pechhulp van de Wegenwacht
Met 1000 auto's op de weg is de Wegenwacht altijd dichtbi]. Sta je
stil met een lekke band? Of start je auto niet meer? Pech komt vaker...
9/10 (82.434) @

Wegenwacht Nederland Pechhulp verzekaring

Pech onderweg. Wat nu? Belgié

Pechhulp Vergelijken
hitos:iwww.oechhuloveraeliiker.nl - Translate




Predictors of sales Wegenwacht

Predictors KPI’s (dependents)

KNMI: Temperature + Rainfall

e ANWB Onderweg app - ‘session_start’ event
Sales Wegenwacht:

e Sales WW - Total
e Sales WW - Paid Search

e ANWB emergency center: Calls & Cases

* Google Trends: “ANWB” & “Wegenwacht”
* Marketing spend (SEA excluded)

- RDW: Car registrations * Sales WW - Organic Search
 ANWB.nl: #sessions

 ANWAB.nl/wegenwacht: #sessions

@wb



Raw data

12

- Total (Organic + Paid)
- Organic (Sale without ad)
- Paid (Sale with ad)

- == |ntervention Date

Sales over time




Raw data

Initial Assessment: No significant change observed on total sales
— recommend pausing paid ads

<4 Al Overview
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Caveat: Results may be influenced by external factors

Next Step: Conduct rigorous analysis for objective validation

Wegenwacht® @wb

5 3 8 . Europa Standaard
de beste hulp altijd dichtbij
Nvoo £ S 2888

Sales over time

- Total (Organic + Paid)
- Organic (Sale without ad)
- Paid (Sale with ad)

— =+ Intervention Date
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Sales Wegenwacht Paid Search

Zoomed View: Nieuwsluiting Paid Search (x30 days)

— ALtUS]

- =  Counterfactual
Prediction Interval

- = Intervention
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confidence interval of
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Sales Wegenwacht Organic Search

Observed sales often
outside 90% confidence
interval of prediction

Significantly higher £4

Value

Zoomed View:

Nieuwsluitingen Organic (=30 days)
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Sales Wegenwacht Total

Zoomed View: Nieuwsluiting Totaal (=30 days)

Observed value follows the

— Actual

prediction. = Prediction inperva)
Well within the confidence ! ; ~~ mtervention
interval i
E
L
v

No significant change £4

2025-02-01 2025-02-08 2025-02-1% 2025-02-22 2025-03-01 2025-03-08 202%-03-1% 2025-03-22
Date
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) * Turning off the Branded search terms had no
Conclusion: impact on the total sales of Wegenwacht

e 40% decrease of Branded Search costs




Importance of the external factors

Predictor Importance (Prophet Model Coefficients)

Neerslag -

Tennaamstellingen -

ALC Cases -

ALC Calls -

Marketingspend -

Temperatuur -

Sessions -

ANWB: (Nederland) -

wegenwacht: (Nederland) -

Sessions WW -

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Coefficient (Impact on Response)
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Importance of the external factors

Predictor Importance (Prophet Model Coefficients)

Neerslag 40.00}

Tennaamstellingen -

ALC Cases -

ALC Calls -

Marketingspend -

Temperatuur -

Sessions -

ANWB: (Nederland) -

wegenwacht: (Nederland) -

Sessions WW -

0.068

0.113

0.248

0.342

0.588

0.648

0.743

0.7§

0.0

0.1

0.3

Coefficient (Impact on Response)

0.4

0.5

0.8
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Recommendations

1. Turning off branded search terms is not for everyone

2. The same method is very usefull for other cases where you want to measure impact
without A/B testing

A few examples:

e Launch of a new product

* Nationwide marketing campaign (TV, printed media, Influencer collaboration)
* Discounts, or price increase / decrease

* Redesign

* Etc.

@wb



Learnings & Next steps

» A/B testing is widely used (within ANWB),
But when that is not possible, often little is learned that is truly

backed by data
- This method can be applied in those situations!

 Use cases were collected across the entire organization
- Dozens of valuable use cases!

* Collaboration with Data Science
- DIY step-by-step guide made available for ANWB

 Excitement throughout the organization (and beyond)
- To learn from this and apply it more often.

22




Advice for you

* Model selection: Prophet is the most user-friendly and robust
option (alternatives: Causallmpact, ARIMA & more)

 Data requirements: Minimum 2 years of historical data to capture
seasonal patterns

 Avoid multicollinearity: Check for highly correlated variables, for
example similar search terms
Cluster by intent and select one representative term per cluster

* Documentation: Define why independent variables are predictive
AND unaffected by the intervention.
Take your time: This is often more complex than expected

* Tryit! Causal Impact Analysis provides valuable insights when A/B
testing isn't feasible

23
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Thanks for your
attention!

Questions?









Causal Impact Analysis: Nieuwsluiting Totaal

] == Actual

- = Counterfactual
Prediction Interval

- = [ntervention Start

Sales Total

Value

* Real output looked like this.

* For presentation purpose we

zoomed in on the last bit of time-line 2023-01 2023-04 2023-07 2023-10 2024-01 2024-04 2024-07 2024-10 2025-01 2025-04

Post-Intervention Impact
Systematic Increase: 0.00, Systematic Decrease: 0.00

 Swgnificant Increase
.y BN Significant Decrease
Significant (Mixed)
Not Significant

Impact

2025-03-05 2025-03-09 2025-03-13 2025-03-17 2025-03-21 2025-03-25
Date



Sogmeed Veewn Meeussiuiting Pasd Search |2 310 days)

outside 90% confidence interval
of prediction

Nieuwsluitingen s
Paid Search
Observed sales consistently —— . *'; ...‘1:

Significantly lower 4
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Post-Interventssn Impact

Ave rage daily impact: _1’44% . Systematic Ingrease: 0.00, Systematic Decrease:
Total cumulative impact: -30,27% - e
Overall significant: True T
Combined p-value: 0.000000
F
Measured daily impact: |
Often significant decrease
l‘ﬂ.i":-.l'.‘-'l. i .i'l'.“I'E.I:-I ey ] 0% I'.:'l 13 ekt I'.“'I 1T .i'r.'l.i"‘.:.'l'l 21 .":l.i"c-ri.'l'll.i"a

Causal Impact Results:

Chake



Zoomed View: Nieuwsluitingen Organic (£30 days)

— Actual I
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Date
Causal Impact Results: Post-Intervention Impact
P . Systematic Increase: 0.52, Systematic Decrease: 0.00
Ave rage dally lmpaCt: +O)71% B Significant Increase
B Significant Decrease
Total cumulative impact: +14,89% Sionit =)
. g 40 1
Overall significant: True
Combined p-value: 0.000000
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Measured daily impact: |
Often significant increase 10
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2025-|03-05 2025-I03-09 2025-ID3-13 2025-ID3-1'.-‘ 2025-ID3-21 2025-ID3-25
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Nieuwsluitingen
Totaal

‘_x
2
Observed value follows the —)
prediction.
Well within the confidence
interval
No significant change E4
Causal Impact Results:
Average daily impact: -0,12%
Total cumulative impact: -2,52%
Overall significant: False
Combined p-value: 0.904528
g

Measured daily impact:
Sometimes increase,
Sometimes decrease,
Not significant

—

2025%-02-01

Zoomed View: Nieuwsluiting Totaal
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202%-02-22 2025%-03-01

(+30 days)
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Counterfactual
Prediction interval
ntervention

———— J
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2025-03-22

2025-02-08 2025-02-15 2025-03-08 2025-03-15
Date
Post-Intervention Impact
Systematic Increase; 0.00, Systematic Decrease: 0.00

m Sigraficant Increase

W Significant Decrease
Signficant (Mixed)
Not Sigreficant

2025-03-05 2025-03-09 2025-03-13 2025-03-17 2025-03-21 2025-03-25

Date






Validation

Method:

The same analysis with the intervention date shifted randomly
(for example: 1 month & 1 year earlier)

@wb



“Intervention”: 2025-02-04

1. Total: NOT changed? X 2. Paid Search lower? X 3. Organic Search higher? X

Average daily impact: ... _0°. - Average daily impact:
Total cumulative impact: .: we Total cumulative impact:

Causal Impact Results:

Average daily impact: :.
Total cumulative impact:
Overall significant: False Overall significant: False
Combined p-value: ©.773974 Combined p-value: ©.258480

Overall significant: False

Combined p-value: 8.867347

Causal impact Analysis: Nisuwslatingen Orgaric

Post ten Impact
Systematic increade: 000, Systematic Decrease: 034

Syvtematc Incre




“Intervention”: 2024-03-04

1. Total: NOT changed? X 2. Paid Search lower? X 3. Organic Search higher? X

Causal Impact Results:

Causal Impact Results:
Average daily impact: .- . . Average daily impact: . . 7% Average daily impact:
Lot e Total cumulative impact:

Causal Impact Result

Total cumulative impact:
Overall significant: False
Combined p-value: 8.218258

Total cumulative impact:
Overall significant: False
Combined p-value: 8.866213

Overall significant: False
Combined p-value: ©.490301

Canal itvpact Analysn: Nieuwtutingen Organc

Post. intervention impact
Systessatic Increase: 0.00, Systermane Decreate. 019







1. Model selection

Started out with Google’s Causallmpact
package.

e Does not work well with seasonality. So it
did not work so well

* Unfortunately a lot of time lost working
out why it did not give us good results

* Lot of time lost on manual tuning of the
datasets

Learning:
Just use Prophet

36

Model:

Type model:

Focus:
Seizoen patronen:
Gebruiksgemal:

Outlier robuust:

Interventieanalyse:

Causallmpact

Bayesian structuresl

Causale impact
MNee

Matig

la

la

Prophet

Additief

Forecasting

la

ARIMA

Lineair statistisch

Forecasting

Beperkt (SARIMA)

Matig
Mee

MNee




2. Problems with longer time-periods

Beforehand we thought: the longer the historic time periods in data, the better the prediction for the future. This gave a lot

of problems with our change from Universal Analytics to GA4. Because of large differences in data:

Organic Search sessions on anwb.nl/wegenwacht

GA4

UA

NESNGENGRNERSIR IR ISR SR IR NSNS NGRS
1SS (S (T ST ST S S S S S
VY QY VY QY VY YV QY YV QY QY QY QY

r\/Q r\/Q S SN ,\/Q A7 AT DT AT DTS ,\/Q D ,\/Q SN

The difference between these 2 trendlines is 65.5% on average. Other datasets had differences in deviations.

Solution 1: Regression model on all datasets to normalise the data

Result: Not the result that we envisioned..

37
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GA4

Universal analytics

To-t+0-5202
TO-E0-520T
T0-20-5202
T0-10-5202
T0-€T-v20T
TO-TT-+Z0Z
T0-0T-+Z0T
T0-80-¥Z0T
T0-B0-+Z0T
T0-£0-+20T
T0-90-+Z0Z
T0-50-+Z0Z
TO0-t0-#Z0T
T0-€0-+Z0T
T0-20-v20T

R Vbdrsupélli"ng :

Dag 1 t/m 480

|
GA4
1

A

|

10-Z1-£202
TO-TT-£202
10-0T-£202
10-60-£202
10-80-£202
TO-L0-€20T
T0-90-€202
10-50-£20T
= Tovo-ezoz ||
10-£0-£20T
10-20-€202
TO-TO-£T0T
T Fle 20T
10-T1-2202
T0-0T-ZZ02
TO-60-ZZ0T
10-80-2207

2024: GA4 Dag 1 t/m 480

Universal analytjcs

10-90-2Z0Z
10-50-ZZ0Z
T0-+0-ZZ20Z
T0-e0-Z20Z
T0-Z0-ZTZ0T
10-TO-ZZ0Z

Dag 1t/m 480

ganwb

2022: UADag1t/m 480

... dag 479, dag 480

Dag1,dag2,dag3, ...........

|
|
|
|
|
i
|
|
|
|
|
i
10-£0-2207 |
|
|
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i
|
|
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(Vp] — v un O

Not the result that we envisioned..

Result:
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3. Multicollinearity

* Too many similar datasets with identical
trend lines no longer add predictive value;
instead, they increase the risk of
multicollinearity

* In our case; Google Search terms were a
good option for data selection, but terms
like “Wegenwacht” and “Pechhulp” were
too similar.

* Hence, use distinctive regressors, including
unique keywords.

Learning:
Before applying the Prophet model, run a
collinearity test on your datasets.
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4. Daily vs weekly data

Some data is only available on a weekly basis.
It is not possible to mix datasets at weekly and daily levels in the same model.

In that case, it’s better to convert all data to daily granularity using Python (or Copilot) rather than converting
everything to weekly.

For example, assign each day the average value of that week.

Learning: More data points = better predictive model.

Datum Week
45
30
40
5 25 e
20 a0 [ BBRLLLCLILLLEELLE ‘...--"""'I-H
25
' -------------------------- ‘
20 15
15 10

10
5

U ﬂ

(o
29-12-2024 3-1-2025 8-1-2025 13-1-2025 18-1-2025 23-1-2025 28-1-2025 2-2-2025 1 2 3 4 5 f:anwb
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5. Werk je data handmatig bij

* |dentify extreme outliers by plotting your data in graphs and manually adjust those outliers

* Use Python to convert weekly data into daily data by evenly distributing the weekly value across individual
days.

 For missing data (e.g. ‘null’):
. Fill in a logical value for a missing day (e.g., an average, previous value, or zero)
. Or use the last known value

. If too many values are missing, it may be wise to exclude the dataset entirely

Learning:
Prophet is very robust, but it’s better to have clean data as input and get better results.

) @wb



6. Google Trends datasets (daily data) available in Python

Unfortunately, daily Google Trends data (Google search queries) only goes back one year

However, using Python, you can download datasets that retrieve historical search term data beyond one year.
There is a daily limit, so if you need many datasets, patience is required.

Other useful datasets include:
e Public holidays

e Vacation periods

e Stock prices

 \Weather data, etc.

Learning:
Check if the datasets you need are available in a public Python library (Pandas).
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