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Figure 1: Comparison of the aggregated performance of the extended 
Pareto/NBD Model with other approaches

What’s a customer worth? Improving 
customer lifetime value prediction

A study and software from ETH Zurich, University of Geneva and 
Zurich, showcases a novel method to predict how many times 
customers will purchase in the future, and thus, to improve CLV 
estimation. 

Customer lifetime value (CLV) is a key metric for 
every customer-centric marketer. Predicting the 
future value of a customer more accurately and 
reliably, would help to increase the marketing ef-
ficiency. Thus, its importance is widely acknow-
ledged in industry and academia. But surveys 
show that CLV measurement is often a challen-
ge in business practice. Retailers or other non-
contractual businesses often fail to accurately 
predict customer purchase behavior. In particu-
lar, in the medium and long term. 
Two reasons are key for this: (1) In non-con-
tractual settings, customers do not formally an-
nounce when they will stop purchasing from a 
business. This contrasts contractual business 
settings such as insurance firms and poses a 
great challenge for modeling the future purchase 

behavior of customers. (2) Further, many busi-
nesses are subject to seasonal patterns. They 
experience for example a summer dip as many 
regular customers are on holidays or they obser-
ve significant increases related to special shop-
ping events like Black Friday or Christmas.
The novel approach accounts for all these chal-
lenges and provides accurate and reliable esti-
mates of the future value for each individual 
customer. Recent benchmarks also show that 
this probability-based approach not only provi-
des better and more reliable prediction accuracy 
than machine learning approaches but is also 
faster to compute and does not require specia-
lized computing infrastructure. By providing an 
accompanying open-source software, it is readi-
ly applicable for any business.

Patrick Bachmann
Post Doctoral Researcher

ETH Zurich

Markus Meierer
Assistant Professor of Mar-

keting Analytics, University of 
Geneva
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Figure 2: Workflow for CLVTools
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The novelty of the proposed approach is to in-
clude previously neglected, but from a practical 
point of view crucial, context variables in the sta-
tistical modeling. For the first time, it is possible 
to consider the effects of customer characte-
ristics such as income and place of residence 
as well as dynamic effects such as shopping 
events. Although this seems logical and perhaps 
even overdue from a content point of view, the 
challenge lay in the statistical complexity that 
such an undertaking entails.
To guarantee reliability of the results across a 
wide variety of scenarios in corporate practice, 
this study considered data from three different 
industries. In addition, several alternative stati-
stical models were calculated as benchmarks, 
this included widely used „rules of thumb“, 
established traditional statistical models and 
latest machine learning approaches. Further-
more, short-, medium-, and long-term forecast 
periods were considered to account for the wi-
dely varying planning horizons in practice. The 
added value of the proposed novel approach 
could thus be demonstrated over a broad da-
tabase. The exemplary performance is shown 
in Figure 1. 

How to use this novel approach 
as a data analyst
To make the application of this novel approach 
as easy as possible in practice, an open-sour-
ce software called „CLVTools“ was developed 
(www.clvtools.com). CLVTools is a software 

package for the statistical programming envi-
ronment R. Beyond the latest work presented 
here, CVLTools also includes implementations 
of further complementary and alternative mo-
deling techniques to predict CLV. To date, this 
software has been downloaded more than 
30,000 times.  
In its simplest form, without considering any 
contextual factors, the estimation of CLV only 
requires a minimal amount of data. At its core, 
three input variables of customers purchase 
history are required. This data is available for 
any firm: a customer identifier (Id), the purchase 
date, and the purchase amount. Exemplary in-
put data is shown in Table 1.

 
 
 

Table 1: Exemplary input data for the probabilistic modelling

Using the CLVTools package in R only three 
steps are required to predict customer lifetime 
value in simplest application case:
•	 Step 1: Import the historical customer 

purchase data.
•	 Step 2: Estimate the model parameters.
•	 Step 3: Predict the customer purchase 

behavior.
Figure 2 summarizes the workflow and avai-
lable options of CLVTools.
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Create a clvdata Object

clvdata(…)

Add time-invariant 
contextual factors

SetStaticCovariates(…)

Add time-varying 
contextual factors

SetDynamicCovariates(…)

Estimate the model 
parameters

pnbd(…)
bgnbd(…)
ggomnbd(…)
bgbb(…)

Predict future customer 
behavior

predict(…)

Transactional Data

Time-varying information
(e.g. direct marketing)

Time-invariant information
(e.g. demographics)

1 2 3

Summary

summary(…)

Plot

plot(…)

optional 

Optional: Add additional data
(e.g. more time-varying information,

or other cohorts)

     ID       DATE 
10000094635 2005-01-09 
10000094635 2005-01-09 
10000094635 2005-10-22 
---
9999920974 2010-05-20 
9999920974 2011-02-07 
9999920974 2011-02-11

AMOUNT



Multiple options to check and plot the data 
along this workflow are provided. Moreover, 
advanced model features and alternative mo-
del options are available. See https://www.
clvtools.com/articles/CLVTools.html for a de-
tailed walkthrough. 
Marketing practice thus has a new, freely 
available tool at its disposal to better coordi-
nate customer-centric marketing activities. 
Customer value as a central marketing metric 
is used in a variety of ways, e.g., to individua-
lize coupons, to determine the most effective 
marketing channels or to allocate resources 
for win-back campaigns. An accurate calcula-
tion of the customer value based on our propo-
sed approach helps to significantly improve the 
customer-specific personalization and thus the 
marketing efficiency. 

Research Team
Patrick Bachmann (ETH Zurich) 
Markus Meierer (University of Geneva)
Jeffrey Näf (ETH Zurich)
Patrik Schilter (Crealytics GmbH)

Contact
Prof. Dr. Markus Meierer, University of Geneva 
markus.meierer@unige.ch
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Swiss Insights pflegt einen aktiven Dialog mit 
politisch und gesellschaftlich wichtigen Akteu-
ren und fördert den Austausch mit anderen nati-
onalen und internationalen Fachorganisationen.

Eine der Hauptaufgaben des Verbands ist die 
Förderung der Markt-, Meinungs- und Sozial-
forschung im Allgemeinen und der Wissen-
schaftlichkeit im Besonderen. Er entwickelt, 
definiert und unterhält strenge Leitlinien zur 
Qualitätssicherung und grenzt sich im Bereich 

der Markt- und Sozialforschung klar von Wer-
bung und Direktmarketing ab. Hierzu führt der 
Verband das Qualitätslabel «Market & Social 
Research by Swiss Insights».

Darüber hinaus engagiert sich Swiss Insights 
dafür, dass die Nutzung von Daten und die 
Anwendung von datengetriebenen Modellen 
transparent, nachvollziehbar und in diesem Sin-
ne fair gestaltet wird. Hierfür wurde das Label 
«Data Fairness by Swiss Insights» geschaffen.

Swiss Insights

Swiss Insights ist der Verband und die Interessensvertretung 
aller Unternehmen, die Daten und prädiktive Modelle 
im Rahmen von Marketing, Innovationsprozessen, 
Kundenservice, Angebotsgestaltung, Kommunikation und 
Zielgruppendefinitionen erheben, analysieren, einsetzen und 
daraus Handlungsempfehlungen ableiten.

Herausgeber und Kontakt
Swiss Insights, Swiss Data Insights Association, Gruebengasse 10, 6055 Alpnach, Switzerland 
+41 44 3501960, info@swiss-insights.ch, www.swiss-insights.ch 
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Im Verband sind alle relevanten Markt- und So-
zialforschungsinstitute unter einem Dach or-
ganisiert. Alle Mitgliedsinstitute unterliegen ei-
nem strengen Regelwerk von schweizerischen 
und internationalen Normen. 

Mitgliedsinstitute dürfen das Label Market & 
Social Research by SWISS INSIGHTS und je 
nach Tätgikeitsgebiet das Label Data Fairness 
by SWISS INSIGHTS tragen.

Die Mitgliederliste finden Sie auf der nachfol-
genden Seite.

Die Corporate Mitglieder sind Unternehmen, die 
sich für den fairen Umgang mit Auskunftsperso-
nen und Auftraggeber sowie für den Schutz der 
Privatsphäre engagieren.

Corporate Member, die das Label Data Fairness 
by SWISS INSIGHTS tragen, stehen für den wis-
senschaftlichen, seriösen und respektvollen Um-
gang mit Daten ein.

Die Mitgliederliste finden Sie auf der nachfol-
genden Seite.

Unsere Mitglieder
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amPuls Market Research
Hirschengraben 49, 6000 Luzern 7
+41 41 612 14 14 / info@ampuls.ch
www.ampuls.ch	

gfs.bern. Menschen. Meinungen. Märkte.
Effingerstrasse 14, Postfach, 3001 Bern
+41 31 311 08 06 / info@gfsbern.ch
www.gfsbern.ch	

DemoSCOPE Data + Research
Klusenstrasse 17, 6043 Adligenswil
+41 41 375 40 00 / demoscope@demoscope.ch
www.demoscope.ch	

INNOFACT (Schweiz) AG Research & Consulting
Flurstrasse 50, 8048 Zürich
+41 43 931 77 82, Info@innofact.ch
www.innofact.ch	

Bilendi Schweiz AG
Reinhardstrasse 19, 8008 Zürich
+41 79 801 88 80 / contact.ch@bilendi.com
www.bilendi.ch 	

gfs-befragungsdienst
Schaffhauserstrasse 491, 8052 Zürich
+41 44 360 26 40 / info@gfs-bd.ch
www.gfs-bd.ch

Gallup AG
Reinhardstrasse 19, 8008 Zürich, 
+41 78 891 31 15 / office@gallup.swiss
www.gallup.swiss

intervista
Optingenstrasse 5, 3013 Bern
+41 31 511 39 00 / anfragen@intervista.ch
www.intervista.ch 	

Boomerang Ideas AG
Sihlquai 131, 8005 Zürich
+41 44 500 88 60 / raphael@boomerangideas.com
www.boomerangideas.com	

GIM Suisse AG
General-Wille-Strasse 10, 8002 Zürich
+41 44 283 18 18 / info@g-i-m.ch
www.g-i-m.ch	

gff Swiss Research Services
Baarerstrasse 25, 6300 Zug 
+41 41 560 01 60 / gut@gff.ag,
www.gff.ag 	

IPSOS Suisse SA
11, Chemin du Château-Bloch, 1219 Le Lignon
+41 22 591 06 00 / Contact_Switzerland@ipsos.com
www.ipsos.com/de-ch	

Constant Dialog
Alte Steinhauserstrasse 33, 6330 Cham 
+41 41 310 05 40 / info@constant-dialog.ch 
www.constant-dialog.ch 	

Happy Thinking People AG
Staufacherstrasse 101, 8048 Zürich
+41 44 204 16 26 / contact-zurich@happythinkingpeople.com
www.happythinkingpeople.com	

GfK Switzerland AG
Suurstoffi 18A, 6343 Rotkreuz 
+41 41 632 91 11 / info.ch@gfk.com
www.gfk.ch / www.gfk.com	

Kantar Media Switzerland AG
Bahnhofstrasse 4, 3073 Gümligen
+41 31 537 79 00 / ch.panel@kantarmedia.com
www.kantarmedia.com 	

amrein+heller MarktforschungsTreuhand AG
Südweid 7, 6274 Eschenbach
+41 748 63 70 / contact@ah-feedback.ch
www.ah-feedback.ch

gfs-zürich, Markt- & Sozialforschung
Riedtlistrasse 9, 8006 Zürich
+41 44 360 40 20 / gfs@gfs-zh.ch
www.gfs-zh.ch	

dr-ouwerkerk ag – just-medical!
Blegistrasse 5, 6340 Baar
+41 41 766 11 55 / info@just-medical.com
www.pharmaagentur.ch	

Instight Institute AG
Bergstrasse 138, 8032 Zürich
+41 44 387 90 90 / info@insightinstitute.ch
www.insightinstitute.ch	
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LINK
Baslerstrasse 60, 8048 Zürich 
+41 41 367 73 73 / zurich@link.ch
www.link.ch 	

Publicom AG
Alte Landstrasse 55, 8802 Kilchberg
+41 44 716 55 11 / publicom@publicom.ch
www.publicom.ch

M.I.S. Trend SA
Pont Bessières 3, 1005 Lausanne
+41 21 320 95 03 / info@mistrend.ch
www.mistrend.ch	

SensoPLUS
Industriestrasse 16, 6300 Zug
+41 41 710 71 61 / info@sensoplus.ch
www.sensoplus.ch	

onlineumfragen.com GmbH
Kernserstrasse 15, 6056 Kägiswil
+41 44 500 50 54 / info@onlineumfragen.com
www.onlineumfragen.com	

NielsenIQ (Switzerland) GmbH
Park 4, 6039 Root D4
+41 41 445 64 64 / nielsen-ch@nielsen.com
www.nielsen.com

POLYQUEST AG
Flurstrasse 26, 3014 Bern
+41 31 335 64 00 / info@polyquest.ch
www.polyquest.ch	

TransferPlus AG Market Research
Haldenstrasse 11, 6006 Luzern
+41 41 618 33 11 / transfer@transferplus.ch
www.transferplus.ch	

Marketagent.com Schweiz AG
Seefeldstrasse 19, 8008 Zürich
+41 43 555 06 50, schweiz@marketagent.com
www.marketagent.com 	

BSI Business Systems Integration AG
Täfernweg 1, 5405 Baden
+41 58 255 90 00, info@bsi-software.com 
www.bsi-software.com

Qualitest AG, Institut für Marketing- und Sozialforschung
Rosenberghöhe 3, 6004 Luzernr
+41 41 712 12 21 / qualitest@qualitestag.ch
www.qualitestag.ch
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