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Web community

From Wikipedia, the free encyclopedia

A web community is a web site (ogroup of web sites]¥hat is a vitual community. A web community may take the form of . an Internet
forum, a group of blogs, or another kind of Zociai Software web application.

@ This website-related article is a stub. You can help by expanding it 67,
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Website

From Wikipedia, the free encyclopedia
(Redirected from Web site

A website (or "web site”) is a collection ofuelated web pages-mages, videos or other digital assets that are hosted on one web server, usually accessible via the

Internet.

A web page is a document, typically written in (X)HTML, that is almost always accessible via HTTF, a protocol that transfers information from the web server to
display in the users web browser.

All publicly accessible websites are seen collectively as constituting the "World Wide Web".

Virtual community

From Wikipedia, the free encyclopedia

A virtual community, e-community or online community{s a group of peoplethat primarilyintorasi=v ERPRIRPSY
email, internet social network service or instant messages rather than face to ace,@ professional, educational or other pur,
computer network, it is called an online community. Virtual and online communities have also DECOME o SOPDIETETE OO COM

uch as newsletters, telephone,
posegdf the mechanism is a

ion between people
who know each other primarily in real life. Many means are used in social software separately or in combination, including text-based chatrooms and forums that

use voice, video text or avatars. Significant sociotechnical change may have resulted from the proliferation of such Internet-based social networks '
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%) Web communities in more formal

. A

ﬂ terms...

gCommunities on the Web are groups of individuals who
share a common interest, together with the Web pages
most popular amongst them ... explicit or implicit ?

Web community is a set of Web-based objects (documents
and users) that has its own logical and semantic
structures, such that information retrieval and Web-

data management is facilitated. e.g. a Web page set with
clusters in it 1s a community; web pages in a set that are related to a given
Web page also form a community;

Communities are groups of vertices which probably share

commondproperties and/or play similar@oled within the
oraph, e.g. groups of Web pages dealing with related

topics
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| “ ... two different types of communities

s

easily
- 1dent1-f1ed . eq. books
explicitly-defined communities 1

well-known group of web pages sharing a textbooks —

common interest e.g. Yahoo
SN~

(graph) Computer| | yistory
analysis science
required

iImplicitly-defined communities

non-obvious; hidden or unexpected;larger
and outnumber the explicit ones; may
appear as an emerging Web community
for some specific topic or event,

eg. group of web pages for
mediterranean cooking
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... 1n other terms

. ’(

‘_',“

-
y =

« managerially coordinated communities: they
have a central authority or process (e.g. a
creator) that governs the formation mechanism.

- e.g. Google groups, LinkedIn, Drupal groups,
Facebook, etc

» <glf-organized communitigs: they emerge from

the interaction patterns between the members,
1.e. highly related members are identified as a
community.

- e.g. Flickr clusters

Tu. HMMY, Iovemiotmo Osccariog
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communities context ...

=l typically ... communities are defined with reference to
some graph (network) which represents a set of entities /
objects (nodes) and their relations (edges).

.. even when there 1s no explicit graph, one can infer it,
e.g..
feature vectors = distances >threshold application
- graph

* (Given a graph, a community 1s loosely defined as a set of
nodes that are more densely connected to each other than
to the rest of the graph vertices.
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=~ A simple example ...

inter-coommunity edge
«  extremely profound

community structure.

- key-concepts : within-
community nodes, intra-
community edges, inter-

community edges. intra-community edge
* rarelv apvearine in real Definition of communities is
Yy app J heavily dependent on graph
systems. properties and subgraphs
discovery

Tu. HMMY, Iovemiotmo Osccariog
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& ~ Edge centrality & betweenness

edge betweenness is the number of

shortest paths between pairs of nodes 100.37 0 o
that run along this edge. If there is more 00
than one shortest path between a pair of 232?
nodes, each path is assigned equal weight e S °© 0 o
such that the total weight of all of the paths da83 0 CX e 0
1s equal to unity. 411 0
41.1 O
33 ~0
3241 0O 0 O O
* edges with the maximum score are 2106 O o
considered as important for keeping the sz \ /% 0
ograph interconnected 1.e. their removal o 5 O
results in unconnected clusters. High 2831 0

scoring edges are the “weak ties” or
bottlenecks for traffic moving about the
network

source : The igraph library project.
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é, | Subgraph structures (1)

clique problem is in class NP, i.e. there 1s no solution to finding cliques in

polynomial time, but if a clique 1s found in the graph, it can be verified in
polynomial time.

k=3 (triangle) k=4

too strong for many purposes .q %. @

N-clique: maximal subgraph in which the maximum distance between two
vertices is N, 1.e. N stands for the length of the path allowed to make a

connection to all other members (e.g. if path distance 1s 2 this corresponds to
being "a friend of a friend.®)

N=2 (star)

more helpful and general

Tu. HMMY, Iovemiotmo Osccariog
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é Subgraph structures (1)

. =

*  k-core: maximal subgraph in which
each vertex 1s connected to at least k
other vertices. k-core 1s computed by
pruning all the vertices (with their
respective edges) with degree less
than k. this operation can be useful to
filter or to study some properties of
the graphs

*  k-plex: maximal subgraph in which
each vertex 1s connected to all vertices
except at most k of them

k-core approach is more
relaxed, by including vertices
once they are connected to k
(complementary to k-core) members, regardless of how
many other members they may
not be connected to.

12
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ﬁ ' Specific graphs/subgraphs (1)

£ :
complete bipartite graph or © =
biclique: a special kind of

bipartite graph where every 5 ©
vertex of the first set is connected
O O

to every vertex of the second set.
A (=3, J=3) bipartite core

Bipartite core : a complete
bipartite subgraph with at least
| nodes from U and at least |
nodes from V

| and | are tunable parameters

Tu. HMMY, [avemomupio Oeccoliog
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ﬂ - The notion of graph cut

* Given two vertices u and v of graph G(V,E)

a cut 1s a set of edges C — E such that the two vertices
become separated on the induced graph G’ (V, E |\ C)

* denoting a source terminal as s and a sink terminal as ¢,
acut (S, 7) of G(V,E) 1s a partition of Vinto Sand T=V
\ S, suchthats e Sandte T

* Max-flow - min-cut theorem originally proposed by
Ford and Fulkerson (1956) proves that maximum flow of
the network 1s 1dentical to minimum cut that separates s
and ¢

Tu. HMMY, [avemomupio Oeccoliog
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The role of the flows

Definition (s-t Maximum Flow): given a directed graph,
G=(V,E), with edge capacities c(u,v) > 0, and two vertices,
s, t € V, find the maximum flow that can be routed from
the source, s, to the sink, ¢

Intuition: think of water pipes
Note: maximum flow = minimum cut.

Maximum flow yields communities 414
e A2 (2

Tu. HMMY, [avemomupio Oeccoliog
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: Q‘ Oplopotl KOvoTHnTOV:
Katnyoplomoinon

community
/_/\ \
structure context
Qraph : spectral flow user Web 2.0
linkage
overlappin on-
bpins overlapping

Tu. HMMY, [avemomupio Oeccoliog 16
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*, Emphasis on linkage density

~

communities are subsets of vertices within which vertex-vertex
connections are dense, but between which connections are less
dense [Girvan02], [NewmanO4c] .

communities in the Web might represent pages on related topics.

Communities are groups of vertices which probably share common
properties and/or play similar roles within the graph.
[FortunatoO7a] .

communities may correspond to groups of pages of the World Wide
Web dealing with related topics

1
Tu. HMMY, Iovemiotmo Osccariog 7
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Cores & communities

“+A bipartite core is the identity of a community and to extract all the
communities is to enumerate all the bipartite cores on the web

« A web community 1s a (p1,e)-core which
1s defined starting from a core vertex if
1ts e-neighborhood contains at least u
vertices

« A cluster consists of all vertices that
belong to a core’s neighborhood

* hubs: 1solated vertices connected to
more than one clusters w.r.t. £ and

.
« outliers: 1solated vertices connected ./
to only one (p,e)-core.

Tu. HMMY, [avemomupio Oeccoliog
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2 %) Web communities through bipartite

*  graphs
L=

Dense bipartite graph Complete bipartite graph
O O
O O
/ /

- A Web community is a set of pages that form a dense
bipartite graph

* A community 1s defined as a set of web pages whose
hyperlinks form a complete bipartite graph ... since a

complete bipartite graph abstraction extracts a small set of
potential members to agree on some common interests

Tu. HMMY, [avemomupio Oeccoliog 19



: Q‘ Oplopotl KOvoTHnTOV:
Katnyoplomoinon

community
/_/\ \
structure context
Qraph : spectral flow user Web 2.0
linkage
overlappin on-
bpins overlapping
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Emxalvuntopeveg xowvotnteg

majority of community definitions: driven by crisp
clustering
why not consider non-crisp clustering?

* 1l.e., a vertex may belong to multiple communities

1t better fits human intuition

still, does not require any text processing

since communities are not disjoint, different sets of
communities are solutions

scalability to graphs with millions of edges 1s the
challenge

1IN many cases: necessary in order to produce reasonable
results (see next slide)

Tu. HMMY, [avemomupio Oeccoliog
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EmxraAvuwn og xowvotnteg

/ Original network Newman’s fast algorithm \

The algorithm EAGLE Y
& 9! d 8!

O

\ = -;” |
T —
Different communities are rendered in different colors. Edges between communities are colored in light gray.
Overlapping regions between communities are emphasized in red

Tu. HMMY, Iovemiotmo Osccariog
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YmoAoylopog tng edge betwenness
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& AlyopBnog tov Girvan-Newman (GN)
=

1. YmoAoylopog tTng betweenness yia oAeg Tig
OK}eC TOU OLKTUOU

2. Apaipeon tTne akung pe tTnv peyalutepn betweenness

3. Emavumoloylopog tne betweennesses yia oAeg Tig
aKpeg, ol oroleg eInpeadovtal aro TNV a@alpeon

4. EnavaAnwyn amo to Bnpa 2,
pexpl va ealel@Bouv 0Aeg ol akpeg

Tu. HMMY, [avemomupio Oeccoliog
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@ - AvaAuon tou aAyopiOpou tov GN

= To improve performance, the betweennesses can be
calculated by using the fast algorithm of Newman , which
calculates betweenness for all m edges in a graph of n
vertices 1n time O(mn)

* Because this calculation has to be repeated once for the
removal of each-edge, the entire algorithm runs in worst-
case time O (m”"2 n)

- However, after the removal of each edge, we only have to
recalculate the betweennesses of those edges that were
affected by the removal, which 1s at most only those in the
same component as the removed edge. This means that
running time may be better than worst-case for networks
with strong community structure

Tu. HMMY, [avemomupio Oeccoliog 25
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ﬁ Alternative improvements

« To try to reduce the running time of the algorithm
further, one might be tempted to calculate the
betweennesses of all edges only once and then remove
them in order of decreasing betweenness

» However, It Is found that this strategy does not work
well, because If two communities are connected by more
than one edge, then there is no guarantee that all of those
edges will have high betweenness—we only know that
at least one of them will

Tu. HMMY, Iovemiotmo Osccariog
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~ JToxupee xowvotnTES

ommunity 1n a strong sense

* each node in a strong community has more connections within (intra-) the
community than with the rest (inter-) of the graph

in out -
ki (V>R VIEV eeredionsl] Goans

( Red-colored nodes
do not belong to any
community

Tu. HMMY, Iovemiotmo Osccariog
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- AoBeveig Kowvotnteg

community in a weak sense

* 1n a weak community the sum of all degrees within V is larger than sum
of all degrees toward the rest of the network

Z kiin(\/)>z kiOUt, ISR community-global

eV eV

-

Red-colored node
belongs to the
community, even though
its outdegree > indegreej

Tu. HMMY, Iovemiotmo Osccariog



- ﬂ Opuvopog yia “aoBeveotepo amo Tov 1oxupo’
. oplwopo

?Kowémm UE TTIO a0Bevn’ OpIoUO

each node’s degree inside the “weaker than the strong”
community should not be smaller than the node’s degree
toward any other community

dEavV,, V,, ..., V., gival m communities Tou G, V,, k=1,2,...
,m, TTPETTEI VA IOXUEIL: -~

\ Red-colored node
\ belongs to this

community (or it could

belong to the upper
community)

k=m
L ve=¢ Kal f
k=1
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- Aoxknong 1.
2.TO TIAPAKAT® OLKTUO Yla TO OIolo otvovTal ol edge
betweenness centralities, va Bpeite tig Kolvotnteg Kata
Girvan-Newman, xopig va ermavuiiodoyidete tig edge

betweenness centralities petd amo kabe agpaipeon axung,
KAl VO KAVETE TO 0eVOPOYypaIaL.

Table 3.3: Edge Betweenness

| 8 9
im0 41 9 0 0 0 0 O
ym 4 0 4 0 0 0 0 O O
@1 4 0 9 0 0 0 O O
S 9 0 9 0 10 10 0 0 O
0 0 0 10 0 1 6 3 0
w0 0 0 10 1 0 6 3 0
y® 0 0 0 0 6 6 0 2 8
k0 0 0 0 3 3 2 0 O
'S0 0 0 0 O O 8 0 O
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