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1 INTRODUCTION

C{ll.l.[i:.‘Tlh‘{: data from distributed data providers is a
challenging task to big data related research communi-
ties and industries [1], [2]. In a distributed environment, data
are stored at each local site. A data demander often requires
the aggregate data from all the distributed sites to conduct
valuable data analysis and mining 3], [4], [5]. Due to the pri-
vacy concerns on the data at each local site, most of the time
it is extremely hard for the data demander to acquire com-
plete and accurate data from all the individual sites.
Consider mobile phone networks in a city as a practical
example where different communication operators own dif-
ferent sets of distributed base stations. These local sites pro-
vide communication services for mobile phones. Mobile
phones nowadays not only provide voice communications,
but also enable base stations to collect user data such as
individual communication behaviors [3], locations [4], and
favorites [6], [7]. Uper1tor5 uauall}f use such mh:-rmanl:m to

g 2 29 T g o om g D B T R D 1

ask for call volume in enc@alinn to improve the location
and population estimation for better business wvalues.
A more complicated situation is that such data possibly
need to be collected from different communication opera-
tors [9] where we need to protect the correlation, such as the
distribution of base stations of a specified operator. These
privacy concerns motivate us to study the problem of col-

lecting distributed data in a privacy-preserved and recov-
t’T}-‘-t’l‘lHlJT{'d 'l.-‘n.":"l.}".

In Fig. 1, we illustrate the problem 5{_@ where n com-
munication operators (i.e., data providers) in a city are
given to provide data. They own a portion of the total base
stations of the city. A data demander collects data from

these base ":t{ltlﬁ.”l"ﬁ which—in—theoughthe dataprovdidaes,
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