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Abstract. To get the trusty information about the social network extracted from the Web
requires a reliable method, but for optimal resultant required the method that can overcome
the complexity of information resources. This paper intends to reveal ways to overcome the
constraints of social network extraction leading to high complexity by identifying relationships
among social actors. By changing the treatment of the procedure used, we obtain the complexity
is smaller than the previous procedure. This has also been demonstrated in an experiment by
using the denial sample.

1. Introduction
Future of social network is not depend only on its roles in decision making [1], but information
source as a resource for generating social network, whereby the resources of social network
today not only consist of: vertices, edges, social actors, traditional relations like family, office,
society, nation, and cultural, but also included occurrence, co-occurrence, personal names, text,
graphic, image, semantic, corpus, media, and Web [2]. Therefore, the social networks extracted
from the Web to be closely related to the treatment of the last mentioned collection of resources
for generating trusty information [3]. In this case, the trusty information not just related to
extracting social network completely from Web, but identifying correctly the components of a
social network builder like the clues of relations, and the labels of vertex and edges [4, 5].
Extracting the social network is a relative approach which is formed through modal relations

that depends heavily on the co-occurrence for representing relations between individuals,
groups or organization [6]. Some of methods, named with superficial methods, have led to
many advances in other fields and natural language processing (NLP) fields involving artificial
intelligence (AI) [7]. However, the development of information extraction methods, especially
with regard to social networks, is not comparable to the growth of webpages and the dynamics
of their change in content. While the method of extraction is always collided with limited access
to the overall information available in the source information [8]. Therefore, this paper will
reveal a way of reducing the complexity of a method by identifying information related to the
relationship between social actors, in addition to overcoming the limitations of access in social
network extraction from the Web.

2. Related Works and Motivation
In general, to extract social network from Web formally is as follows [9, 11, 12, 10]
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A1 γ1 : A
1:1→ V , whereby A = {ai|i = 1, . . . , I} is a set of social actors, and V = {vi|i = 1, . . . , I}

is a set of vertices in graph G.
A2 γ2 : A × A → E, E = {ej |j = 1, . . . , J} is a set of edges in graph G.

A1 means that, there is information about social actors coming from the Web. This is
interpreted as submitting a query q to search engine whereby the query contains the name of a
social actor, or qi ← ai (the occurrences) [13].
A2 indirectly explains that one of clues about relation between social actors is derived from

the application of co-occurrence, i.e. submitting a query q to search engine whereby the query
contains a pair of social actor names, or qj ← ai, ak [14]. However, Cartesian product on A2
states with certainty that for n social actors, in the procedure of social network extraction
there is the potential of n(n − 1) iterations computationally. In other words, there n times to
submit query (occurrence) to search engines and n(n−1) times to submit query (co-occurrence)
to search engines, or n + n(n − 1) = n2 computationally. This is symmetrically expressed as
n + n(n − 1)/2 = n/2 + n2/2 times for submitting query to search engine [15].
On the one hand, each search engine has the limitations of receiving query submissions,

such as 1000 submissions/day/computer [10]. Meanwhile, as social media the Web constantly
changing and so dynamic [16]. Thus, it may be that the old social actors still exist, but the new
social actors must have arisen from everyday social activities in society [2]. On the other hand,
information about social actors and their relationships must be trusty [12]. For that purpose, in
step A1 the method involve keywords to uncover ambiguity or use well defined name in the form
of patterns to reduce the bias, nevertheless this is not to reduce the complexity of procedures
and the information space like Web [8].
In principle, the method of social network extraction from the Web depend on strength

relations sr through the concept of similarity. Generally, the similarity uses three vectors based
on two social actors [18], i.e.

sr = sim(Ωai,Ωak
,Ωai ∩ Ωak

) (1)

whereby Ωai = qi ← ai, Ωak
= qk ← ak, Ωai ∩ Ωak

= qi,k ← ai, ak.
Meanwhile, the last query is a form that involves symmetry of mutual keywords between a social
actor and another social actor, and when a name pattern is applied, it will simultaneously be
done the disambiguation and the bias reduction [14, 16, 17].

3. An Approach
In many ways, the similarity span plays a role, especially when it involves measurements related
to co-occurrence [16, 18] Whether directly or indirectly, the extraction of social networks actually
rests on the role of co-occurrence, which generally involves the value of Ωai ∩ Ωak

, i.e. the hit
count |Ωai ∩ Ωak

|, which meets the following criteria

|Ωai ∩ Ωak
| ≤ |Ωai | (2)

and
|Ωai ∩ Ωak

| ≤ |Ωak
| (3)

whereby |Ωai | and |Ωak
| are the hit counts based on occurrences for ai, ak ∈ A. It means that

the existence of the relationship between two actors depends on the value of |Ωai ∩ Ωak
| for all

ai and ak in A. Therefore, based Eq. 1 we obtain a rule as follows.

Rule 1. ∀vi, vk ∈ V, ∃ej ∈ E if and only if sr > 0 between ai and ak , ai, ak ∈ A.
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Table 1. Scale of Iterations
Modification oc cs sr
Before n n(n − 1)/2 n(n − 1)/2
After ≤ n n(n − 1)/2 ≤ n(n − 1)/2

Computationally, for example sr depends on formulation of hit counts as follows [18].

sr =
2|Ωai ∩ Ωak

|
|Ωai|+ |Ωak

| . (4)

So, let A as a space for all occurrence for A we have a procedure as follows.

Social Network(A)
for i ← 1 to n

A = [qi ← ai]
for i ← 1 to n
for k ← i+ 1 to n − 1
function.sr(ai, ak, |Ωai|, |Ωak

|)

function.sr(ai, ak, |Ωai|, |Ωak
|)

|Ωai ∩ Ωak
| ≈ qi,k ← ai, ak

if |Ωai ∩ Ωak
| ≤ |Ωai | AND |Ωai ∩ Ωak

| ≤ |Ωak
|:

return sr(|Ωai |, |Ωak
|, |Ωai ∩ Ωak

|)
else:
return 0.

Or, briefly the procedure contain steps as follows

(i) Get |Ωai|, i = 1, . . . , I .
(ii) Get |Ωai ∩ Ωak

| in pairs for all social actors.
(iii) If |Ωai ∩ Ωak

| ≤ |Ωai| AND |Ωai ∩ Ωak
| ≤ |Ωak

|, then compute sr.

Thus, we get a rule for identifying the relationship between two social actors.
Rule 2. sr > 0 if and only if |Ωai ∩ Ωak

| > 0.
Under Rule 2, it can be stated that if one social actor has not the hit count about co-

occurrence > 0 with all the other social actors, then occurrence should not be disclosed.
Therefore, two first steps in procedure of extracting social network from Web by using search

engine change be as follows:

(i) Get |Ωai ∩ Ωak
| in pairs for all social actors.

(ii) If |Ωai ∩ Ωak
| > 0, then get |Ωai | and |Ωak

|.
(iii) If |Ωai ∩ Ωak

| ≤ |Ωai| AND |Ωai ∩ Ωak
| ≤ |Ωak

|, then campute sr.

For which the number of submitting query to search engine as the occurrence may be less than
or equal to n social actors. Thus, the complexity of social network extraction < n/2 + n2/2.
Computationally, the number of iterations for sr less than or equal to n(n−1)/2 with considering
that |Ωai ∩ Ωak

| = 0 is not count in computation.
Let us redefine the number of queries for occurrence for n social actors as the occurrence

scale (os) and the number of queries for co-occurrence as co-occurrence scale (cs), we obtain the
comparison like Table 1 (Scale of Iterations).
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Figure 1. One of 7 names in denial sample: ”Hart Joseph”

4. Experiment
Let us implement the last procedure as follows
Social Network(A)
identify(A)
if I > 0:
for i ← 1 to n

A = [qi ← ai]
for i ← 1 to nI
for k ← i+ 1 to nI − 1
function.sr(A,Acs)

identify(A)
I = [0]
for i ← 1 to n
for k ← i+ 1 to n − 1

|Ωai ∩ Ωak
| ≈ qi,k ← ai, ak

if |Ωai ∩ Ωak
| > 0:

I = [1]
Acs = [|Ωai ∩ Ωak

|]

function.sr(A,Acs)
if |Ωai ∩ Ωak

| ≤ |Ωai | AND |Ωai ∩ Ωak
| ≤ |Ωak

| AND
|Ωai ∩ Ωak

| ≤ |Ωai| > 0:
return sr(|Ωai |, |Ωak

|, |Ωai ∩ Ωak
|)

where I contains binary number {0, 1}, and the relations between two social actors we call as
the binary relationship.
In an experiment involving 469 social actors, there were 7 (seven) names of social actors who

at the time of the experiment were not on theWeb. 7 names are used as a denial and endorsement
for the identification part of procedure, to identify the relationship between social actors. For
example, by using Google search engine for query q =”Mahyuddin K. M. Nasution”,”Hart
Joseph”, we have

|Ω”Mahyuddin K. M. Nasution” ∩ Ω”Hard Joseph”| = 0,
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Figure 2. Relation between ”Mahyuddin K. M. Nasution” and ”Opim Salim Sitompul”

see Fig. 1, while for query q =”Mahyuddin K. M. Nasution”,”Opim Salim Sitompul”, we have

|Ω”Mahyuddin K. M. Nasution” ∩ Ω”Opim Salim Sitompul”| = 248,
see Fig. 2. Tautologically, the method of identification by involving a denial sample behaves
correctly if and only the method behaves in a general manner in the population. In other words,
if the existence of 7 social actors is not on the Web, then any relationship between one of 7
social actors and one of 462 other social actors does not exist. Thus, there are as many as 3, 276
binary relationships cannot be expressed through the information source. Meanwhile, involving
462 names of social actors in the pattern form we obtained 22, 836 binary relationships or 21.44%
of 106, 491 potential relationships. Therefore, the complexity computationally requires 22, 836
iterations and 23,988 times generating information for producing the strength relations.

5. Conclusion
In this study have disclosed the key that determines the complexity of social network extraction
methods. By changing the treatment of the procedure based on identifying the existence of the
relationship between the social actors, the number of queries submissions into the search engine
can be reduced, as well as computationally, the iterations number is less than n/2 + n2/2.
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