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ABSTRACT

The black box problem occurs in recommender sys-
tems when the recommender rationale is opaque
towards the end user, causing decreased levels of
confidence in the system. If the recommender sys-
tem is considered as a service, this phenomenon can
be described in terms of a value leak where there
is asymmetry in the service bundles.

In this paper we try to describe this problem

from a service-based perspective and present a pos-

sible solution to this problem accordingly. The solu-

tion presented here is to partially solve asymmetry

through a so-called white box model.
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RECOMMENDER SYSTEMS AND
SERVICES

Recommender systems try to filter out suggestions
from an item space based a user’s behaviour. By mod-
eling preference through past inferences with the data
set, the recommender system can predict the user’s
affinity towards an item. Recommender systems have
become popular in particular for online retail as a re-
sponse to the long tail phenomenon[8]. They enable to
”connect supply and demand, introducing consumers
to these new and newly available goods and driving
demand down the tail”[1].

Based on a definition proposed by Mercado et al.
[6], services are a ”meaningful bundle of technologies
resources and assets”. The meaning of a service is typ-
ically captured in the Service Level Agreement (SLA)
and represents the value of the service. There are var-
ious ways in which service value can be achieved. An
important remark is that both service provider and
consumer contribute to the value of a service. Co-
creation of value in Web 2.0 and Enterprise 2.0 oc-
curs through two-way interactions in which both actors
strive for a global optimum. Mercado et al. argue that
from this perspective businesses are to carefully con-
sider issues that deviate from these global optima[6].
In this respect, a recommender system can be seen as
a service that addresses long tail effects. Value is cre-
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ated through the retrieval of interesting products for
the client, and for the provider through the sale of these
products.

Imperfect service bundles

The co-creation of value can be challenged, causing
value erosion or value leaks. Mercado et al. [6] identify
several causes for value leaks. They list three scenarios
in which service imperfections may arise: incomplete-
ness of service bundles, asymmetry in either service
bundles themselves, or in the meaning for service bun-
dles. Incompleteness occurs when certain technologies,
resources and assets are missing. In contrast, asymme-
try refers to situation in which technology, resources
and assets are in fact present, but not equally dis-
tributed among the relevant parties[6].

Recommender systems may suffer from the black box
problem. This problem emerges when the end user
cannot form an adequate mental model of the recom-
mender rationale, causing the user to be reluctant to
accept recommendations[5]. This illustrates asymme-
try in information between the service provider and
consumer, introducing a value leak. The retailer loses
profits as the customer no longer buys suggested prod-
ucts, and the client no longer enjoys interesting items
or information.

Solving asymmetry

Two general approaches exist to deal with asymmetry
in service bundles: either asymmetry is solved, or it
is maintained. The choice of the applied strategy is
context-dependend. In the case of recommender sys-
tems, it might not be desired to disclose too many
details on the recommendation algorithm[5]. Signifi-
cant research may have been dedicated to the develop-
ment of these algorithms, and as a result, revealing the
complete recommender rationale may introduce a new
value leak[6].

To solve the black box problem an explanation sys-
tem can be used to provide insight into the recommen-
dation process. For example Herlocker et al. [5] ex-
plored a so called white box model for collaborative fil-
tering. Collaborative filtering is a recommender strat-
egy in which the system looks for similar users to the
active user, i.e., neighbours. Items owned by one user,
but not by the second, can be recommended to this
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second user. The predicted affinity for this item will
depend on the similarity score between these profiles[8].
In their paper, Herlocker et al. compare this to a word-
of-mouth recommendation style, and list three signifi-
cant steps in the recommendation process[5]:

1. User enters profile of ratings;

2. ACF system locates people with similar profiles;

3. Neighbours’ ratings are combined to form recom-
mendations.

From these steps, they derived a number of means for
explanation that were later implemented for a movie
recommender system and were tested through user
studies. One of their conclusions was that the expla-
nation systems indeed increased acceptance of sugges-
tions significantly[5], and as a result creating value and
closing this value leak to some extent.

Other explanation systems have been developed
since, such as PeerChooser, Pharos, SFVis, Small-
Worlds, and TasteWeights[7, 9, 3, 4, 2]. The systems
listed here all use visualizations and most of them use
interaction as well to allow the user to alter some of
the parameters used in the recommendation process
for further refinement and insight gaining.
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