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1 Introduction

With no data, there is nothing to mine in. Multiple of souroéslata can exist, and
linking this data together can be non trivial. Assume we arergan instance, repre-
senting for example a customer. The problem of merging imédion from different
sources about this particular instance, assuming it carddme with simple joins, is
also called the exact matching problem (Radner et al. ()9B0yontrast, enriching
the data for this instance with information from other imstas is called a statistical
matching or data fusion problem, which is the topic of oueeesh.

In literature data fusion is almost exclusively used in akaaresearch or socio-
economic survey context, to merge information from sampidis different sets of
guestions, to reduce the response burden or to connectystate that has previ-
ously not been studied jointly. The resulting surveys aeattypically mined using
simple techniques such as cross tabulations and cormelatialysis. However for
direct marketing, information is required for every singilestomer to allow for per-
sonalized one to one communication, so typically a custatatbase is fused with
surveys. The fused data can then directly be exploited nfstance for rule based
segmentation (van Hattum & Hoijtink (2008)), or the enriditata can be used to
build prediction models with an improved performance ot tr@ easier to under-
stand (van der Putten et al. (2002)).

The goal of our paper is not to present new (or any) algorittmtit is an appli-
cation oriented position paper to discuss opportunitiescrallenges for applying
data fusion in a data mining for direct marketing contextgtia@e the discussion we
will use a a proof of principle example that demonstratea fiagion can add value
for predictive modeling for direct marketing (van der Paoteg al. (2002), van der
Putten (2010)). The results will generalize to any case whigre is an interest to
enrich data that will then be used for predictive modeling.
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Table 1 External evaluation results: using enriched data gernyeliedlds to improved performance
in this example.

Only common Common and Common and all
variables correlated fusion fusion variables
variables
SCG neural net- ¢=0.692+ 0.012 c=0.703 £+ 0.01§ c=0.694 + 0.019
work p=0.041 p=0.38
Linear regression ¢=0.692+ 0.014 c=0.724 + 0.012 ¢c=0.713 £ 0.013
p=0.000 p=0.002
Naive Bayes ¢=0.701+ 0.015 c=0.720 + 0.012 ¢c=0.719 + 0.012
Gaussian p=0.003 p=0.005
Naive Bayes ¢=0.707+ 0.015 c=0.720 + 0.011] ¢=0.704+ 0.009 f
multinomial p=0.200 not relevant
k-nearest neigh- ¢=0.702+ 0.012 c=0.716 + 0.013 ¢c=0.720 + 0.012
bor p=0.0093 p=0.0023

2 Main results

In Table 1 the results of the proof of principle experiment ba found. Using real
world data we simulated a use case in which a customer databas enriched
with survey data through data fusion, and models were huitrédict credit card
ownership with or without fused survey data using a varidtglgorithms. Using
the survey data generally leads to better modelsctmeasure is similar to AUC).
This example can then be used to discuss challenges andpities for applying
data fusion for direct marketing.
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