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ABSTRACT

Nowadays, social networks are used daily by thousands of people who utilize the internet worldwide. This
activity, which has become one of the main ways that people use the Internet, provides several social
functions, including content sharing among people who share interests and conversational exchanges.
Scholars have known for almost two decades that social networks are valuable resources for
comprehending how different facets of information retrieval (IR) have developed. Large volumes of
important information are produced by social networks. The analysis of this valuable data is missed by
standard information retrieval systems that treat documents basing on their content rather than their social
surroundings. The solution to this problem is Social Information Retrieval (SIR). Its models take into
account social media platforms and use social material as a secondary source of information within the IR
system to progress the quality and relevance of search results. For this purpose, we propose a novel
approach involving query expansion that integrates social information from documents into the similarity
calculation between the query and the document. Our method involves refining the original query by adding
additional details, thereby broadening the search scope to produce more satisfactory results.
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1. INTRODUCTION typically transient, and personal, and takes various
forms, including views, clicks, comments, social

The World Wide Web, which was invented in the  relationships, likes, shares, +1s, and more.

last decade of the 20th century and initially
consisted of a set of browsing units made up of
Hyper Text Markup Language (HTML) documents
interconnected via web links, has undergone a
remarkable transformation and has embraced the
principles of collaboration, where every user is both
a creator and consumer of information.

The social web has become a key component of
Web 2.0. It has completely transformed how
internet users connect, communicate, and share
information. Through different social networking
platforms, Users can now create, modify, and
publish enormous amounts of social data, which has
resulted in the rise of Netizens-Created Content
(NCC) in online social platforms. This social data is

Furthermore, social content is distinguished by a set
of characteristics such as audience, reliability,
reputation, source, and so on.

Users' information that is generated from social
media platforms creates a subdomain of IR: the
Social Information Retrieval (SIR). Its processes
uses additional source of data to improve search
results [1]. Annotations, clicks, and other social
interactions are examples of social content that
influence how web resources are ranked [2, 3, 4, 5,
6, 7].

The ultimate purpose of using social data,
especially interactions (likes, dislikes, +1s, etc.), is
to harness the collective contributions of users,
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often referred to as the 'wisdom of the crowd,' to
enhance IR performance.

In [8], James Surowiecki described the
participation of social community of users into data
generation. They contribute by reviewing,
commenting, and annotating web resources (Figure
1); which help new users find information that are
visually appealing and socially engaging.

The tremendous volume of social information
generated by users reinvigorate significant issues in
IR, particularly regarding the pertinent calculation
systems used in IR.

While traditional IR systems determines a
resource's relevance using criteria taken from its
content; SIR systems use heterogeneous and varied
social data and incorporate it into the relevance
calculation model. However, modeling such
systems is still a big challenge for researchers.

Thus, SIR 1is an developing field at the
intersection of information retrieval and social
media analysis. In recent years, the explosive
growth of Netizens-Created Content on platforms
like web communities, forums and microblogs has
led to an increased need for effective techniques to
search, retrieve, and rank relevant information
within  this vast social landscape. Current
approaches in SIR harness the power of social
interactions, Netizens-Created  Content, and
contextual information to enhance traditional
information retrieval methods. These approaches
take into account factors such as user preferences,
social relationships, and the temporal dynamics of
social data, providing more personalized and
context-aware search results.

One key aspect of SIR is the utilization of social
signals, such as likes, shares, comments, and user
profiles, to improve search results. Techniques like
query expansion, personalized ranking, and context-
aware retrieval are employed to deliver more
accurate and contextually relevant information to
users. Additionally, the evolving landscape of SIR
explores the challenges of real-time and dynamic
social data, as well as the ethical considerations
related to user privacy and data security. As the
volume of social data continues to grow, SIR
remains a dynamic and evolving field, continuously
adapting to the ever-changing nature of online
social interactions.

The article is structured as takes after: an
overview of the literature in this area is given in
Parts 2 and 3. The Part 4 details the utility and
requirements of leveraging social interactions to

enhance IR. Part 5 presents our query reformulation
method, and finally, we wrap up this effort in Part 6
with the results and directions for future research.

2. SOCIAL INFORMATION ON THE WEB

Social information encompasses any data
generated by participants in social networks and all
content whose social users have contributed to its
development on the web.
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Figure 1: Leveraging Social Interactions for Enhanced
Information Retrieval

In practice, a social platforms is a group of users
connected to each other [9]. These users can be
individuals, organizations, groups, and more. A
social connection may involve two or more users
engaged in activities like friendship, cooperation,
alliances, or standard social information exchange.
These internet users and their social connections
evolve over time. New users and connections may
form within the social platforms, while others may
dissolve.

The following table outlines some of the most
popular social media platforms:

Table 1: Popular Social Networks [10,11]

Active
. . | Creat
Designatio| . Users s
ion Description
n Date per
Month
"A social network allows
Facebo 2.8 you to publish information
X 2004 milliar | (statuses, photos, links,
0 ds videos, etc.) and create
pages and groups."
330 "A microblogging social
Twitter | 2006 [ network that allows users
million
to send short messages,
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called 'tweets,' that do not
exceed 140 characters."
"Google+ users could view
updates from their contacts
through circles via the
Stream, which was similar to
Facebook's news feed, but i
was discontinued in 2019
"LinkedIn is a social
network to be used in a
business context. Users'
profiles showcase their
professional careers and
enable them to specify
their interests related to job
opportunities, employment,
hobbies, and other social
aspects, all while sharing
links, text, videos, and
more."

"Instagram allows users to
share their photos and
videos with their network
of friends, provide likes,
and leave comments on the
images posted by other
users."

TikTok is a short video-
sharing  website  where
netizens can make and
spread videos ranging from
15 to 60 seconds.

Snapchat is a multimedia
messaging app known for
its self-destructing images
and videos.

GoogleP 2011 500
lus million

Linked 2002 774
In million

Instagr 1
am 20101 pittion

1

TikTok billion

2016

Snapeh 1 55y | 280
at million

3. SOCIAL IR: CUTTING-EDGE RESEARCH

Traditional Information Retrieval (IR) has been
altered to add numerous social characteristics in
order to suit the information demands of netizens,
this has resulted in the introduction of novel ways
in information retrieval targeted at harnessing social
data to improve the information retrieval process.
And this is what we refer to as Social Information
Retrieval (SIR).

Improving the traditional IR process involves
utilizing social content as a secondary source of
information, which can be achieved through three
avenues [2]:

- Enhancing Indexing: This involves improving
the way all term-document pairs are matched to
measure the degree of their similarity.

- Query Refinement: Refining queries by
incorporating supplementary data and information,
which expands the user's query.

- Reordering Documents: Reordering search
results depending on the user's social surroundings
or other aspects of social interest.

3.1 Social Indexing
The insertion of tags to documents improves the
retrieval of information [12, 13, 14, 15]

since they are regarded as helpful micro
abstractions of documents [15]. On the other hand,
papers containing few terms—for which typical
indexing algorithms do not offer high-quality
information retrieval—benefit greatly from the
social information.

It has also been discovered that social data has
been used in two unique ways to improve document
representation [2]:

- The first approach involves enriching document
content through dual indexing, incorporating both
textuel substance and associated social substance,
such as tags and all others social interactions. [13,
16, 14, 17, 7].

- The second approach involves creating
personalized indexes to represent, comment on, and
tag/label documents based on the personalized
vocabulary of individual netizens [18, 19].

3.2 Query Refinement

Query refinement involves modifying the initial
query by adding supplementary information to
expand the search scope and obtain a more targeted
and clearer query.

Several studies have been conducted in this
regard, such as the approach introduced by Koolen
et al. [20], which focuses on query expansion using
Wikipedia as an external collection.

Additionally, the approach suggested by Li et al.
[21] performs expansion processing on queries
labeled as "weak" that do not yield enough relevant
documents in searches. This approach has shown
remarkable improvement, especially in terms of
initially retrieved documents.

Furthermore, Bao et al. [22] propose the use of a
social tag graph and web pages with arcs indicating
the number of actors (see Figure 2). Through this
schema, they suggest the iterative algorithm called
Social-SimRank (SSR), which measures the degree
of similarity for each pair of annotations.
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Figure 2: Illustration of Bao's SocialSimRank Graph
[22]

3.3 Reordering of Results

Reordering results involves measuring the degree
of similarity between document-query pairs to
establish a new ranking. This ranking can be done
in two categories of solutions that differ in how
they utilize social information. The first category
uses social information based on social relevance
during ranking, while the second category utilizes
social information to achieve personalized search
results [2].

1) Ranking Based on Social Relevance:

The calculation of social relevance relies on
social indicators that distinguish a document in
terms of social interest, popularity, reputation, and
more. Bao et al. [22] suggest the SocialPageRank
algorithm, which measures the popularity of a given
page based on the number of social tags to be used
in ranking documents. Additionally, Yanbe et al.
[23] introduced the SBRank function, which
calculates the number of users who have annotated
a given page and is used as a relevance calculation
method in web searches.

2) Ranking Based on Social Surroundings:

The context, interests, and social habits vary
from one user to another. Consequently, traditional
IR models deliver documents ranked in the same
way, which may not always align with the specific
expectations and needs of the user.

To address this, various approaches have been
proposed to rank documents differently according
to the user's social surroundings. Some approaches
use annotations provided by users to create their
own profiles [24, 25]. Other works leverage
favorited documents [26] as well as those that
utilize social links [27].

Additional approaches have also been suggested,
which leverage social surroundings and deliver
search results with personalized rankings [28, 29,
30].

4. SOCIAL INTERACTIONS
IMPROVEMENT

FOR IR

In this section, we discuss and analyze existing
approaches that wuse social interactions as
supplementary sources to evaluate the relevance of
resources. These approaches can be categorized into
two groups: autonomous approaches that do not
depend on time and those based on social
interactions that depend on time.

4.1 Autonomous Approaches:

The research conducted by Cheng et al. [31] and
Sally and David [32] is predicated on an analytical
examination of YouTube video statistics and
attributes that are associated with user activity
during searches, including popularity, likes/dislikes,
and the quantity of views a video has received.
However, they did not use these social interaction
parameters to improve the search system. Chelaru et
al.'s research [7, 33] was centered on examining
how social interactions affect YouTube search
engine quality. By demonstrating a positive impact
on improving the ranking of over 45% of searches,
they illustrated the wvalue of utilizing social
annotations in addition to the similarity between the
query and video titles. This was accomplished using
"greedy feature selection algorithms" and ranking
methods.

The goal of Karweg et al.'s work is to improve
information retrieval by leveraging social
surroundings [34]. They offered a method for
calculating the level of social relevance by
analyzing how much a user interacts with a web
resource (clicks, reviews, comments, etc.) or using
the credibility rate of each user measured through
their social network graph, employing the
PageRank algorithm to quantitatively calculate
popularity.

A ranking model based on different social
indices, as well as the level of interaction (for
example, the number of plays for a specific
soundtrack) on web resources, is proposed by
Khodaei and Shahabi [35]. This model takes into
account the connections between the person who
started the search and the information creator. This
model is based on extensive experiments conducted
on a set of social data from an online radio,
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significantly improving search result

compared to traditional approaches.

ranking

Buijs and Spruit [6] suggest a "Social Score
Method" model based on a set of social interactions
in social networks. The role of this social score is to
select web resources that should be delivered
primarily based on simple interaction calculations
(shares, tweets, etc.). The results qualify this
approach as a potential alternative to current
systems such as the PageRank algorithm. In this
approach, annotations are not considered social
interactions because they require additional
processing to be utilized. Instead, they use low-
complexity social interactions, such as liking a post,
which provides an easily measurable indicator of a
document's performance.

Pantel et al. [36] presented the utility of social
interactions (likes, dislikes, and shares) for
improving information retrieval. They argue that a
user's opinion on a web resource can satisfy the
expectations of other users, and this can be
achieved through various solutions, including social
recommendations, personalized search, and the
evaluation of web resource popularity.

Kazai and Milic-Frayling [37] propose a Social
IR system that leverages various forms of opinions
on books from a given collection (ratings, reviews,
comments, etc.). Satisfactory results were obtained
from experiments aimed at utilizing opinions in a
traditional search system, using a collection
containing more than 40,000 books and 250 queries
with annotations and opinions from a group of
users.

4.2 Time-Dependent Approaches:

The approaches presented in the previous section
do not take into consideration the time factor related
to interaction or when the web resource was
created. There are not many achievements in
information retrieval that focus on this aspect.

Inagaki et al. [38] suggest using the principles of
"click-through rates" to measure the effectiveness
of a web resource in terms of the ratio of clicks to
impressions. This approach gives priority to
documents that have a recent level of interest
among users, resulting in a more efficient ranking
of results compared to other models that rely on
sorting based on what is recent.

Khodaei and Alonso [39] are not primarily
interested in information retrieval. Instead, they aim
to determine and measure user interests over time.
They assume that the large volumes of data
generated by users on social networks can be used

to experimentally understand how information is
produced and consumed by online actors over time.
They categorize users' social interests into five
categories: (recent, ongoing, seasonal, past, and
random), and analyze users' activities on specific
social platforms such as Twitter and Facebook.
They also present solutions where this approach can
be applied, including personalized information
retrieval, information retrieval based on friendship
relationships, and community-based information
retrieval.

The approach by Ismail BADACHE et al. [2, 5]
involves measuring the social relevance of a
document using its associated social signals, either
separately, where each signal denotes an
importance index, or by combining these signals
based on the type of relevance, with some signals
related to popularity and others to reputation. To
take these social indicators into account when
calculating the importance rate, they rely on a
language model that allows combining a
document's interest and relevance after a given

query.

5. USE OF SOCIAL SURROUNDINGS IN IR

Our suggestion is categorized under the query
expansion axis, which is a method for changing the
original query into a new one by adding more
details. This broadens the search area and yields
acceptable results.

In order to improve information retrieval, we
seek to formulate a new type of query expansion by
incorporating the social information of a given
document into the similarity calculation between
the query and the document (see Figure 3).

Documents

B

[ Social Annotations
Terms
Terms

Correlation
Calculation

Trlre

Reformulation

e

Reclevant Documents Retricved

Figure 3: Proposed Social Information Retrieval Process
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The information retrieval process with query
reformulation Q occurs in the following steps:

- Step 1: Extraction of all terms from query Q

In the first step, the information retrieval process
begins with the extraction of all terms from the
user's query, denoted as Q. This initial query serves
as the starting point for retrieving relevant
documents from the information repository.

- Step 2: Identification of documents
corresponding to each term in the query

Following the extraction of terms from the query,
the system proceeds to identify documents that
correspond to each term within the query. This step
involves searching the information repository to
find documents that contain the specific terms
extracted from the user's query.

- Step 3: Extraction of annotations from the
identified documents

Once the relevant documents are identified, the
system extracts annotations from these documents.
These annotations may include comments, tags, or
other Netizens-Created Content associated with the
documents. Annotations play a crucial role in
providing additional context and relevance to the
retrieved documents.

- Step 4: Correlation calculation using a language
model Function

The system employs a "language model" function
[40] to calculate correlations between terms. It
calculates the correlation between each term in the
document and each term in the annotations.
Subsequently, it computes the correlation between
each annotation term and each term in the original
user query. These correlations help in
understanding the semantic relationships between
the terms.

- Step 5: Reformulate the initial query by
including additional terms

Based on the calculated correlations, the system
reformulates the initial user query by including
additional terms. This query reformulation aims to
broaden the scope of the search, making it more
comprehensive and context-aware.

- Step 6: Execute the new query to obtain
relevant documents

The newly reformulated query is then executed to
retrieve documents that are now considered more
relevant due to the expanded query. This step
involves searching the information repository with

the updated query to obtain documents that align
more closely with the user's information needs.

- Step 7: Evaluate the performance of the
approach compared to the PRF method

Finally, the performance of the approach is
evaluated, often in comparison to the pseudo-
relevance feedback (PRF) method. This evaluation
helps assess the effectiveness of the query
reformulation approach in improving the retrieval
of relevant documents and enhancing the overall
search experience.

6. CONCLUSION AND FUTURE WORK

The work presented in this article falls within the
domain of information retrieval (IR), specifically in
the context of social information retrieval. We
addressed the challenge of effectively incorporating
social interactions into the information retrieval
process.

In this survey, we classified our work into three
main aspects:

1. Defining social information on the web and
social interactions.

2. Presenting the elements that require the
inclusion of social content in the information
retrieval (IR) process.

3. An overview of existing social IR approaches
that exploit social interactions, categorized into two
groups: those not time-dependent and those time-
dependent.

The goal of exploiting social interactions is to
leverage user opinions to significantly enhance IR
performance and provide search results that align
with users' needs and expectations.

However, upon analyzing the presented
approaches, it is apparent that there are limited
efforts that consider the time factor in information
retrieval; and existing works that do consider this
factor require further improvement, especially in
terms of resource relevance calculation.

Considering textual content like comments,
tweets, statuses, etc., remains challenging as they
require  additional processing for effective
utilization.

It's worth noting that more than two-thirds of the
referenced documents are post-2008, indicating the
growing awareness among researchers regarding
the importance of information contained in social
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networks and the need for a new generation of IR
models.

This work paves the way for several avenues of
research in the field of social information retrieval.
Our team is committed to refining our proposal to
contribute to the enhancement of information
retrieval systems in the future.
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