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Web Recommendation using Distributed Learning Automata and Graph Partitioning
Shahrzad Motamedi Mehr; Majid Taran; Ali B. Hashemi; M.R. Meybodi

ABSTRACT

Recommendation systems aim at directing users toward the resources that best meet their needs and
interests. One of the challenging tasks in improving web recommendation algorithms is the simultaneous use
of users’s activity log and hyperlink graph of the web site. In this paper, we propose a new recommendation
algorithm based on web usage data and hyperlink graph of a web site. In the proposed algorithm, a
distributed learning automata learns similarity between web pages of a web site using web usage data and
hyperlink graph of the web site. Then, a usage based page rank for all pages of the web site is calculated
using the probabilities of actions in the distributed learning automata. The proposed algorithm uses these
information to build a Markov model which will be used to recommend new web pages for a user.
Experiments show that the proposed method outperforms Association Rule Mining algorithm and the only
learning automata based method reported in the literature in terms of precision and coverage.
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Procedure DLA-GP
n: number of pages of the web site
HG: hyperlink graph of the website
K: number of partitions of the hyperlink graph of the web site
userLog: list of users navigation graph
s: is an nxn matrix which will hold the similarity of every two pages i and j.

a; : is the action j of learning automaton i.

begin
Partition the HG into K partitions

DLA« Create a distributed learning automata with n learning automata with changing number of actions; each has n-1 actions which all
are disabled by default.

for each hyperlink from page; to page; in HG do
enable action ] of the DLA

end-for

for each user, in userLog do
if navigation graph of user, contains a cycle then
for each cycle. found in the navigation graph of user, do
for each (page;,page;) in cyclec which page; is visited before page; do
if action a} is enabled do
penalize action a} according to eqg. 10
end-if
end-for
end-for
else
for each (pagei,page;) in navigation graph of user, which page; is visited before page; do
if c] is disabled do

enable action ¢|

end-if
if page; and page; are in the same partition then
reward action «; according to eq. 11

else
penalize action a} according to eg. 10
end-if
end-for
end-if
end-for
for each (page;,page;) do ,
0 if action ¢ is disabled
. p! :
s(i,j)=y-"H if action o] is enabled
Y
j=1
end-for

end
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Procedure ProposedRecommendationAlgorithm
n: number of pages in the web site
UPR(page;): Usage-based Page Rank of page i
s(i,j) : similarity between page i and j determined in previous section.
w: windows size, i.e. w past number pages user has visited.
history,(t): Pages user u has visited until time step t.
page'(t): t" page user u has visited in the web site.
D: Number of recommendation pages
begin
p(page;) = UPR(page)) i=), v, ..., N
p(pagei —page;)=s(i,j) i,j=\, v, ..., N
for each page;¢ history, do
Calculate recommendation values for page;:
r’ (t) = Pr(page"(t-w)— page"(t-w+1)—...— page'(t)— page;)
end-for
Depending on the request,

either set the recommendation list for user u to top D pages with highest recommendation value in r'(t).
end
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