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ABSTRACT
Interdisciplinary collaborations have generated huge impact to so-
ciety. However, it is often hard for researchers to establish such
cross-domain collaborations. What are the patterns of cross-domain
collaborations? How do those collaborations form? Can we predict
this type of collaborations?

Cross-domain collaborations exhibit very different patterns com-
pared to traditional collaborations in the same domain: 1) sparse
connection: cross-domain collaborations are rare; 2) complemen-
tary expertise: cross-domain collaborators often have different ex-
pertise and interest; 3) topic skewness: cross-domain collaboration
topics are focused on a subset of topics. All these patterns violate
fundamental assumptions of traditional recommendation systems.

In this paper, we analyze the cross-domain collaboration data
from research publications and confirm the above patterns. We
propose the Cross-domain Topic Learning (CTL) model to address
these challenges. For handling sparse connections, CTL consoli-
dates the existing cross-domain collaborations through topic layers
instead of at author layers, which alleviates the sparseness issue.
For handling complementary expertise, CTL models topic distri-
butions from source and target domains separately, as well as the
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1,932,442 publications. The data we used in our experiments spans
from 1990 to 2005. We consider the following five sub-domains:

• Data Mining: We use papers of the following data min-
ing conferences: KDD, SDM, ICDM, WSDM and PKDD
as ground truth, which result in a network with 6,282 authors
and 22,862 co-author relationships.

• Medical Informatics: We include the following journals:
Journal of the American Medical Informatics Association,
Journal of Biomedical Informatics, Artificial Intelligence in
Medicine, IEEE Trans. Med. Imaging and IEEE Transac-
tions on Information and Technology in Biomedicine, from
which we obtain a network of 9,150 authors and 31,851 co-
author relationships.

• Theory: We include the following conferences, i.e., STOC,
FOCS and SODA, from which we get 5,449 authors and










