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Abstract 

Group Discovery in a Collaborative Tagging System 
 

 

Zijian Chen 

 

 

Tagging refers to the process of adding metadata to describe things by using one or 
several words. Collaborative Tagging systems, which allow different web users to tag 
web content like weblogs, pictures, and bookmarks and so on, have recently gained 
great popularity on internet. There are already a great variety of debates on internet 
of the advantages and disadvantages of collaborative tagging systems from the aspect 
of information organizing. In this paper, we primarily focus on a collaborative tagging 
system for groups, more specifically; we try to provide the web users a kind of 
service in such a system that can help them to discover their favorite groups. With 
regard to group discovery, we will illustrate the users’ problems, the designing idea, 
the analysis of accuracy of result etc. 
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1. Introduction 

 

Traditionally a common way of organizing data is categorizing or indexing, namely 

making several categories by using generalized keywords. In this way, information 

can be retrieved by specifying the exact category. Compared to this, tagging can be 

regarded as using several keywords to generalize the content, more importantly, it 

allows every web user to join and mark the content and share those annotations with 

other users [1]. 

 
There are lately a few remarkable websites like “technorati” 

(http://www.technorati.com), “flickr” (http://www.flickr.com), “delicious” 

(http://del.icio.us), which are using the same  collaborative tagging mechanism. 

However, these sites offer different services to users. “technorati” is for users to share 

weblogs, “flicker” is for photos, and “delicious” [2] is for bookmaking the URLs. 

 
TN20 is another site that has the collaborative tagging feature, which however is a site 

for groups rather than weblogs or photos. It integrates groups into one general group 

view from other existing groups like “Google Groups”, “Yahoo Groups”, etc. Being a 

group hub enables TN20 to provide unique features about groups. Group discovery is 

a service that helps users to find the most valuable groups according to users’ interest. 

Since there is no category in such a collaborative tagging system, which is neither 

hierarchical nor exclusive, that is to say, we cann ot locate a group by specifying a 

category. Then discovering or searching for some specific groups is becoming a problem. 

So here in this paper, what we are trying to do is to design a discovering function 

in such a collaborative tagging system that can help the TN20 users to find groups of 

interest among a vast variety of groups. Meanwhile, this function should also provide 

the related group information to the users of TN20 system. 

In this paper, we will illustrate the designing idea, measurement used as well as the 

evaluation of result. In Chapter 2, we present the background of collaborative tagging 

systems, Chapter 3 is a short analysis of other existed groups; Chapter 4 is a basic 

introduction of TN20 system; in Chapter 5, we provide the main idea of group discovery 

and a little evaluation; Chapter 6 describes the implementation process of the group 

discovery service; in Chapter 7, we give the conclusion and at the last part Chapter 8 

we suggest some areas for the future work. 

 

 

2. Background 
 

In this part, we describe the theory background of collaborative tagging systems. 

Thereafter, I will present how to discover groups in TN20 system. 

 

2.1 Taxonomy 
 

http://www.technorati.com/
http://www.flickr.com/
http://del.icio.us/
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Taxonomy refers to the classification of different things as well as the principles 

underlying such a classification. Taxonomy might also be a simple organization of 

objects into groups, or even an alphabetical list. In current usage within “knowledge 

management”, taxonomies are seen as slightly less broad than ontologies [3]. 

Mathematically, a hierarchical taxonomy is a tree structure of classifications for a given 

set of objects. It is also named containment hierarchy. At the top of  this structure there 

is the root node. The root classification applies to all objects. Nodes below this root 

are more specific classifications that apply to subsets of the total set of classified objects. 

 
Usually the process of classification is accomplished by categorizing the content with 

the “metadata”. Metadata is often regarded as “data about data” [4]. It is highly structured 

information about documents, books, articles, photographs, video clips or other format 

that is designed to support specific functions. These functions are usually to facilitate 

some organization or individual to easily retrieve the information. There are three 

broad categories of metadata: Administrative, structural, and descriptive metadata. We 

are primarily focus on the descriptive metadata which identifies and functions to 

organize and categorize the information based on its intellectual content in our paper. 

 
Traditionally, metadata is created by dedicated professionals, who usually need a lot 

of education and special training in this field. Take the library and information science 

field for example; an authority in a library is the librarian. He or she classifies different 

books and categorizes them with metadata for the readers to easily look up recourses. 

However, professionally created metadata are often considered of high quality, and for 

the librarian, it is costly in terms of time and effort to produce. This makes it very 

difficult to scale and keep up with the vast amounts of new content that 

is being produced. Especially for the great amounts of electronic content from the 

World Wide Web, it is even harder for an authority to accomplish the categorization 

work. 

 
In taxonomy systems, all the information is organized in a neat way although it takes 

up people’s time to do it. The Dewey Decimal system in library science is a classic 

taxonomy system. In such a taxonomy system, items are organized in different 

directories which are used to quickly locate specific things. For example, there are 

books about C++ programming language, playing guitar and computer music. They 

may be stored in such a directory as follows: 

 
Root Directory/Music/Guitar Playing 

Root Directory/Music/Computer Music 

Root Directory/Computer/C++ Programming 

Root Directory/Computer/Computer Music 

 
The first and the third directory are for all the books about guitar playing and C++ 

Programming respectively, and the second and the forth directory are for the books 

that fall into the intersection of computer area and music area. Maybe the books in the 

second directory are more related to using the computer as a tool to make music, but 
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books in the last directory are talking much more about computer technology in music 

area, like digital signal processing. This classification totally depends on the librarian’s 

decision [5]. 

 
There are some good reasons to impose such a hierarchy, although there could be too 

many directories in a taxonomy system. Unlike a keyword-based search, which the 

seeker cannot be sure that a query has returned all relevant items, a folder hierarchy 

assures the seeker that all the files it contains are in one stable place. 

 

2.2 Folksonomy 
 

The term “Folksonomy” is the combination of “Folk” and “Taxonomy”, which was 

termed by Thomas Vander Wal in a discussion on an information architecture mailing 

list [6]. Although there were a lot of debates on the accuracy of using this term [4], 

here we just introduce its idea. 

 
It can be seen from the name that “Folksonomy” basically means the classification of 

items by folks rather than one specific authority [4]. Usually a folksonomy is an 

information retrieval methodology from internet. It consists of   collaboratively generated 

annotations that categorize and portray the web content like photographs, video clips, 

groups, weblogs, and web pages and so on. A folksonomy is most notably contrasted 

from taxonomy in that the content is open for every web user to label. The labels are 

commonly known as tags and the labeling process is called tagging. So here 

we call those systems which utilize the “Folksonomy” mechanism collaborative tagging 

systems. 

 
The process of tagging is intended to make the ubiquitous web information increasingly 

easier for the web users to search, discover, and navigate over time. A well- developed 

collaborative tagging system is ideally accessible as a shared vocabulary that is both 

originated by and familiar to its primary users. 

 
Using a collaborative tagging system, users can generally discover who created a given 

collaborative tag and see the other tags that this person created. In this way, 

collaborative tagging system users often discover the tag sets of another user who 

tends to interpret and tag content in a way that makes sense to them. The result, often, 

is an immediate and rewarding gain in the user's capacity to find related content. Part 

of the appeal of collaborative tagging systems is subversive: when faced with the 

choice of the search tools that Web sites provide, folksonomy can be seen as a rejection 

of the search engine. 

 
Collaborative tagging system creation and searching tools are not part of the 

underlying World Wide Web protocols. Collaborative tagging systems arise in Web-

based communities where special provisions are made at the site level for creating and 

using tags. These communities are established to enable Web users to annotate and 
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share user-generated content, such as photographs, or to collaboratively annotate 

existing content, such as weblogs, books. 

 

 

Figure 1 
 

 

Figure 1 clearly shows the data organizing style in a taxonomy system. In contrast to 

taxonomy systems, collaborative tagging systems are purely non-hierarchical. For 

example, items about music and computer, people would probably give them different 

kinds of tags due to lots of personal reasons. There certainly can be information that is 

not very accurately tagged. But in such a system, the authority is everyone; it is 

allowed that everyone classify this information. The group discovery in TN20 is like 

filtering; out of all the possible documents that are tagged, a filter returns only those 

items tagged with one or several specific tags. A discovery of groups can provide the 

union of tags rather than providing the intersection of tags (thus, filtering) depending 

on the implementation and query. From a user perspective, navigating a collaborative 

tagging system is similar to conducting keyword-based searches; regardless of the 

implementation, users are providing salient, descriptive terms in order to retrieve a set 

of applicable items. 

 

2.3 Advantages of Folksonomy 
 

Taxonomy systems are professionally designed and developed with  controlled accurate 

vocabularies. On the contrary, collaborative tagging s y s t e m s  a r e  unsystematic, and 

from an information scientist’s point of view, undependable and inconsistent. However, 

this kind of system dramatically lowers the cost of the categorization of the web 

content because there is no hierarchically organized terminology to learn. Also, it is 

very easy for the web users to use. 
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Moreover, collaborative tagging systems are inherently revisable, and they can 

therefore rapidly respond to the changes and innovations in the way users categorize 

the web content. One such example is the online encyclopedia, the “wikipedia”. The 

participating web users possess varying levels of tagging sophistication and they 

contribute their knowledge to the platform. All the web users share the same platform 

and revise the material that they do not think is very correct. As a matter of fact, if one 

were to look at the items people annotated, they would find a dizzying array of seemingly 

inconsistent and contradictory resources. 

 
Perhaps the greatest advantage of a collaborative tagging system is its relevance in the 

information retrieval sense of the term, that is, the capacity of its tags to depict the 

“aboutness” of the web resources. Unfortunately, the lack of a hierarchical or 

systematic structure for a collaborative tagging system makes the terms relevant to 

what they are describing but they often fail to show their relevance or relationship to 

other objects of the same type. Collaborative tagging systems are generated by people 

who may have spent a great deal of time interacting with the content they annotate 

and may lack the objectivity or perspective to properly describe or tag it in relation to 

objects they are not very familiar with or know nothing about. 

 
A Collaborative tagging system conveys multiple levels of information, about the objects 

and about the people who create them. If you agree with somebody’s classification 

scheme, no matter how bizarre it might seem to others, you are subtly but   strongly  

encouraged   to   explore   other   objects   that   this   user   has   tagged. 

Unfortunately, this may result in people with similar methods of classifying things 

being in a reality where they are reinforcing each other’s world view and prevent them 

from seeing things tagged or classified by those with differing world views. 

 
 

3. Analysis of related work 

 

We are going to shortly provide some existing examples and analyze their features in 

this section. 

 

3.1 “Yahoo Groups” 
 

The “group” or “community” is known as the online virtual space for web users to 

share ideas, information and to discuss issues relating to their common interest. 

Nowadays, there are a variety of popular groups on internet. “Yahoo Groups” is one 

of the most popular groups, which has a large number of online users. Here we take 

“Yahoo Groups” for example in this paper and analyze its “group discovery” function a 

bit further. 

 
With respect to the method of organizing data, “Yahoo Groups”  stores  the users’ groups 

in different categories like politics, entertainment, science…etc., which means when a 
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user found a new group, he is required by the system to exactly specify in which 

category he wants to put his group (Figure 2). Therefore, all the groups are organized 

in a stable place respectively, namely the category they belong to. 

 
 

 
 

Figure 2 

 
 

Since we have this category of different aspect (Figure 3), a user can browse and 

discover groups in “Yahoo Groups” by following the fixed group category. 

 
 

 

Figure 3 
 
 

Either, users can input one or several interesting keywords in the text field to search 

specific groups from the system. Once a user has committed “search”, “Yahoo Groups” 

is going to “search” for the specific keyword(s) in their own system according to the 

algorithm they are using (Figure 4). 

 

 

Figure 4 
 
 

Each group in “Yahoo Groups” has a piece of group description, so when a “Yahoo” 

user inputs a keyword, the system will check every group’ s description and see if it 

contains the keyword, and finally pick out the groups. For example, a music fan wants 

to find a group about the British famous band “the Beatles”, by “Yahoo Groups” 

discovery; he can get a set of directories in which those groups are stored, also a list 
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of groups that has the keyword “Beatles” (Figure 5, 6). 

 

 

Figure 5 

 

 

 
 

Figure 6 

 

 

Generally speaking, “Yahoo Groups” uses a hierarchical structure to organize groups, 

yet the structure of TN20 system in organizing groups are flat and non-hierarchical, 

the following graph better illustrates this difference. (Figure 7 is a non- hierarchical 

structure; but Figure 8 shows a categorized hierarchical structure [7].) 

 

 
 

 

 
 

 
 

 

 

 

 

Figure 7 Figure 8 

 

 
 

3.2 “Mothersclick” 
 

“Mothersclick” (http://www.mothersclick.com/) is another online group, which aims 

to gather the moms’ intelligence and let them interact and share knowledge.  And together 

the moms can make friends, ask question, find answers and discuss issues like 

cooking, children’s education etc. 

 
 

http://www.mothersclick.com/
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Figure 9 

 

 

Compared to “Yahoo Groups”, “Mothersclick” does not organize the groups in different 

categories, but it utilizes tags. In “Yahoo Groups”, each group founder finds a directory 

to keep his group. Similarly, in “Mothersclick”, every group needs the founder to 

necessarily fill in the group tags as well as the group name and description when the 

group is created (Figure 9). The group founder assigns one or several tags to his or her 

group. However, it is only for the group founder to add tags to his or her own group, 

that is to say, other members of this group cannot tag to this group.
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Figure 10 
 
 

 

As the above snapshot shows, the more frequently used tags are shown in striking 

letters, which means there are more groups tagged with these keywords than  the others 

(Figure 10). 

 
 

 

Figure 11 
 
 

With respect to the group discovery function of “Mothersclick”, every group is 
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associated with a set of tags. The tags of a group act like the identifier of this group. 

When a user wants to find information for certain groups, he or she will be required to 

input some keyword(s), and the system will search for the keyword(s) as the tag(s) 

appears in some groups, then these groups are picked out (Figure 11).  Although finding 

groups in this way can quickly locate the discovered groups and save lots of time and 

computing power of the system, but it cannot embody the spirit of collaborative 

wisdom. 

 
 

4. TN20 System 

 

TN20 is a new web 2.0 site; it provides online services to web users. As the Figure 12 

shows, TN20 system acts as a platform of groups. It imports groups from “Yahoo 

Groups” and “Google Groups” into its own database. With these same groups it provides 

to the users their featured services. 
 

 

 

 

 

 

 
 

 
 

Figure 12 
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Figure 12 illustrates the fundamental services that TN20 system presently offers. So 

far, for those users that are already registered to “Yahoo Groups” or “Google Groups”, 

when they become the TN20 users, the system can automatically import their registered 

groups from “Yahoo Groups” and “Google Groups” into TN20 system and provide the 

TN20 featured services. For example, hypothetically there is a user who is already a 

member of group 1, group 2 from “Yahoo Groups” and of group 6 from “Google 

Groups”. Now he wants to use TN20 system to generally manage his groups and grab 

a taste of TN20 featured services, he can do the following things as the snapshot 

shows after logging in TN20 system. The system can retrieve data from “Yahoo 

Groups” and “Google Groups” simultaneously. Once this user inputs the login name and 

password in “Yahoo Groups” and “Google Groups”, TN20 system will log in “Yahoo 

Groups” and “Google Groups” for him and import his registered groups automatically 

(Figure 13). 
 

 

 

 

 

Figure 13 
 
 

But the problem is that if a TN20 user wants to check and join other groups in TN20 

which he or she did not subscribe to initially in “Yahoo Groups” or “Google Groups”, 
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there is no way to accomplish this. That is to say, all the TN20 users are facing the 

same problem that they can only see and manage their own registered groups. The 

groups which are subscribed to by one user cannot be viewed by any other users who 

do not subscribe to these groups. So, what we are trying to do is to make all the groups 

in TN20 system available to all TN20 users. For instance, as presented in Figure 14, 

for the users who have already registered to group 1, group 2 and group 6, not only 

can they manage their groups by TN20 system, but they can also find other groups in 

the system that they might be interested in. 

 
Besides, there are a vast variety of different groups imported in and mixed together in 

the system, some of which are about sport; some are about technology and some are 

about politics etc. Then it is necessary to provide a service that allows users to find 

information from a variety of groups that matches an interest or a topic. At the same 

time, TN20 system must enable experienced and inexperienced group users to find 

communities that may be of interest to the users. This feature will enable users to find 

and sign-up to groups that are likely to include information of interest. 

 

 

 

  
 

 
 

Figure 14 
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Additionally, there is another great feature that allows the group users to annotate the 

posts of the groups like Figure 15 shows. Originally these posts imported from “Yahoo 

Groups” and “Google Groups” are the ones without any tags. When they are imported 

in TN20 system, the new metadata is stored and increasingly accumulated. On top of 

this, we are going to use the metadata in our group discovery. 
 

 

 

 

 

 

 

Figure 15 
 
 

 

According to Tim O’Reilly’s idea of web 2.0 [8], harnessing the collective intelligence 

is one of the key points. TN20 system is such a collaborative tagging system, which 

uses a style of collaborative categorization. More specifically, it uses freely chosen 

keywords rather than rigid categories. All the users can freely tag the posts of groups. 

Based on these features of TN20 system, we will present the group discovery service 

which we talk about in chapter 5. 

 
 

5. Group Discovery in TN20 

 

The following is a proposal for a group discovery function in TN20 system. One 

important objective for us is to try to filter all the groups of interest according to the 

TN20 users’ requests. In addition to this, in order to offer users, the information of 

different groups, we need to make some criteria that can represent different groups’ 

characteristics, which is another task we will accomplish. 
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5.1 Hypothesis 
 

Here in this paper, in order to perform group discovery, we are going to use tags. We 

originally assume that every group that TN20 system imports has a set of tags, which 

can denote the general idea of the group each group is centered around 

with a set of tags which is the generalization of the theme of the group. Based on this 

hypothesis, we will present the idea of group discovery and the data analysis result. 

 

5.2 Research Questions 
 

Generally, the research questions are how to offer the group users the groups that they 

are looking for and some relevant references, yet the question can be divided into 

these four following ones: 

 
1. Designing a set of measurements that can be used to find the groups and portray the 

different attribute of the groups. 

2. Defining how these measurements are computed. 

3. Implementing the measurements in the system. 

4. Examining the accuracy of result of group discovery and revise the measurement. 

 
 

5.3 Idea of group discovery 
 

As all experienced group users know, a typical online group is a piece of space on the 

web. Different users initialize or choose their own groups according to their interest. 

The group builder determines the theme of the group, so other subscribers of the 

group can participate in the activities. The group activity is mainly in the form of 

group users posting messages, although they can share other stuff like photos, video 

clips, etc. Once a user posts to a group, the other subscribers of this group or anybody 

can see the message and consequently can reply to the message, which depends on the 

access level setting of the group (some are public, some are membership required). 

 
One of the TN20 system features is that any TN20 user can add tag(s) to the system in 

addition to the traditional post-reply mechanism, which means collaborative intelligence 

is replacing the group builder’s personal behavior. In this way, ideally all users add 

meaningful words to each post to generalize its content, and every group is made up of 

a certain amount of posts, that is to say, every group has a set of tags, so those tags 

that the users add can more or less represent the content of the group. Consequently, 

utilizing the tags is the basic idea of group discovery, to be more specific, we calculate 

the frequency of certain tag(s) to measure what a group’s content is relevant to. For 

example, there is hypothetically a movie fans’ group. All the fans post to the group  

talk about different kind of movies, supposedly there might be a lot of tags called 
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“movie”, “film”. Of course, there might be other tags as well like “art”, ”entertainment” 

in more general or “chick flick”, “horror” in more specific or tags that are not 

relevant to the content of the group at all. But the most dominating tags might probably 

be the generalization of the content of the group. Inspired by this assumption, we put 

forth the following measurement to search and characterize groups. Though there 

might be problems, because the practical situation is different from the ideal assumption. 

We will talk about it later. 

 
 

5.4 Measurements used 
 

As our assumption introduced above, some tags can denote the content or the theme 

of a group. Thus, we have a question that how we can determine these tags? Intuitively, 

we can make the judgment that those tags which are used more frequently are the 

more possible term of the group content generalization that the users agree on. The 

more times that one or several tag(s) appear, the more related the tag(s) to the group. 

So, in order to discover groups, we are trying to make criteria that can measure the 

relativity of certain tag(s) to different groups. By this means, some groups can be 

found according to certain area. The area is literally generalized by the tag(s). Then 

the group discovery process can be simplified as the users requesting the system by 

inputting their interested word(s) and the system displaying the groups that containing 

this/these word(s). To determine if certain tag(s) is/are relevant to a group, it is easy to 

come up with an idea that computing the frequency of tag(s) that the users specify in 

this group, for the more times certain tag(s) overlaps, the more users agree upon the 

generalization of the content to some extent. 

 
However, simply computing the absolute value of the frequency of certain tag(s) is 

not necessarily enough, because some groups have been imported into TN20 system 

for a long time, and they been relatively tagged more times with respect to certain 

tag(s) may have large whole sets of tags. It is normal that a group which has a high 

frequency of the whole sets of tags may have a higher tag frequency of specific tag(s). 

And for those groups that have small sets of tags and the total frequency of these tags 

are low, it is reasonable that it has a smaller tag frequency of certain tag(s), especially 

those new groups in TN20 system. For example, if we want to explore a group about 

fishing. For the tag “fishing”, there are two groups. Group A has 300 different tags 

and the total tag frequency is 2500, and tag “fishing” appears 100 times in Group A. 

The other Group B has 5 tags and the total tag frequency of 10, the tag “fishing” 

appears 7 times in Group B. in this case, it is hard to say which group is more relevant 

to fishing. Due to this limitation, we introduce the following criteria relative tag frequency 

(take two tags for example): 

 

If exist(tag1∨tag2) 

If exist (tag1∧tag2) 

R = (F (tag1) + F (tag2))/T 

Else if exist (tag1) 
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R = F (tag1)/T 

Else R = F (tag2)/T 

 
F (tag)      the frequency of the tag 

T      the total frequency of all tags of a group 

R      the relative tag frequency 

 
With respect to discovering two or more than two tags at one time, there are additional 

explanations. For example, there is a user wants to find groups about “computer music”, 

he can request the system by inputting the keyword “computer-music”, like the 

convention that other collaborative tagging systems are using. There must be a hyphen 

between two words to denote that this is one word. But if the user input the “computer 

music”, by our definition of our measurement, the system will return the groups tagged 

with “computer” or groups tagged with “music”. That is to say, the user has to use the 

“space” to compart the tags he inputs, and the system will present the union of the 

results that has any one of the tags. 

 
Instead of computing the absolute value of the frequency of the tag(s), we measure the 

proportion of the tag(s) in the frequency of all the tags. The R value is meant to 

measure the degree of relevance that certain tag(s) to a group. The larger the R is, the 

more relevant the tag(s) is/are to the group. Hence, we use value R to denote the 

relativity that certain tag(s) to groups. In later part we will perform the data analysis to 

test if it is suitable to use this measurement. 

 
In addition to the relativity that tag(s) to groups, the group users might concern other 

information about the groups. For example, whether the posts of groups are updated 

frequently, the sizes of the groups and so on. That is why we are trying to design a set 

of criteria that portray the different attribute of the groups. In order to show the group 

users the freshness of the posts of  the groups, the sizes of the groups and other 

information, here we reference some popular groups a little bit and offer our own 

statistics of group information, namely the number of group’s subscriber, the number 

of total posts of a group, and the activity level which measures the number of posts at 

the latest 10 days to track if the groups have much activity recently. 

 

5.5 The Data Analysis 
 

In order to test the rationality of the measurement that we formerly made to discover 

groups and the correctness of result of group discovery, in the following data analysis, 

we are trying to examine the users’ activity and group discovery result. 

 
The biggest feature of collaborative tagging systems is that all the users participate in 

sharing the idea and the annotation. Group discovery in such a collaborative tagging 

system is like filtering groups by using users’ annotations. Since there are initially no 

meaningful annotations for the posts of groups when the groups are imported into 
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TN20 system, and we are going to use the collection of the users’ annotations in group 

discovery, therefore, examining the activities and the behaviors of TN20 users is 

significant to our study. In part 5.5.1 and 5.5.2, we are focusing on examining the 

activities of TN20 users and trying to discover whether there are any trends when the 

users participate in the activities in TN20 system, like how frequently they tag to the 

posts, what kind of posts they tend to tag to etc. 

As increasingly more users use TN20 system, the number of groups and tags grows 

rapidly  (Table 1). Based on the TN20 database, we respectively retrieve the data from 

Oct 10
th

, Oct 20
th

, Nov 1
st
, Nov 10

th
, Nov 20

th
, Dec 1

st
, during this timeframe we 

perform a little data analysis in terms of our group discovery as follows. 
 
 

Date Oct 20
th

 Nov 1
st

 Nov 10
th

 Nov 20
th

 Dec 1
st

 

Number of tags 24364 39784 46085 54721 58395 

Number of groups 199 224 228 257 295 

Table 1 

 
5.5.1 Trends in tag quantity 

First of all, we randomly pick several groups (group id 546, 543, 556) from the database 

which relatively have more tags and examine the trends in tag quantity of these three 

groups. 

 
Date Oct 20

th
 Nov 1

st
 Nov 10

th
 Nov 20

th
 Dec 1

st
 

Group 

ID 

Tag 

No. 

Post 

No. 

Tag 

No. 

Post 

No. 

Tag 

No. 

Post 

No. 

Tag 

No. 

Post 

No. 

Tag 

No. 

Post 

No. 

546 2635 3200 7136 19672 7282 20022 7357 20401 7450 20829 

543 1318 1877 3766 9391 4182 11420 6796 28899 6816 29223 

556 468 571 789 1198 1082 1777 1114 1944 1154 2059 

Table 2 
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As Table 2 shows, the number of posts of these three groups grows rapidly, which 

means more user activity happened. However, it is noticeable that the amount of tags 

grows relatively slower than the growth of post amount. Figure 16 shows the trend 

better, which the amount of these three groups’ tags reached to a certain point, then 

the growth rate of the tags slowed down afterwards. We can basically interpret this as, 

that at the very beginning of tagging the groups’ posts, there were a lot of difference 

of opinion towards to the general idea of the posts of the groups. For example, there 

was a post talking about J2EE popular framework tapestry. For a java developer, the 

“tapestry” probably would be tagged to the post because the keyword is very accurate 

and pertinent to the content of the post on a specific level; on the other hand, for a 

person who is not very familiar with the technology, he would have no idea what the 

real idea is about this post and end up with tagging the post with “java” or even 

“programming” in a general way. 

 
But when the number of users reached to a certain number, there were more people 

agree on certain words to generalize the idea of the post. These words would be more 

frequently overlapped, which coincides with the idea of taking advantage of the 

collaborative wisdom. Our idea of group discovery is right based on this fact, that the 

more words overlapped, the better can the group be generalized and characterized. 

 

5.5.2 Trends in tag usage 

The following Table 3 is the top 20 tags of these three groups. Here we use the data 

that from the Dec 1
st 

to identify several functions tags perform for the groups. 

The names of Group 546, Group 543, Group 556 are respectively group 

“GGMGMembersArea” (http://groups.yahoo.com/group/GGMGMembersArea), 

group “80scool” (http://groups.yahoo.com/group/80scool), and group “pps_sf” 

(http://groups.yahoo.com/group/pps_sf). 

 
Group “GGMGMembersArea” is a group for the moms discussing issues relating to 

babies, 80scool is for car fans especially 80 series landcruisers, and the pps_sf is a 

special group that lets parents from public schools throughout San Francisco make 

connections, ask questions and learn from one another. 

 

 
Group 546 Group 543 Group 556 

Tag Tag count Tag Tag count Tag Tag count 

baby 1061 Engine 1105 school 672 

summary 833 Oil 891 schools 253 

recommendations 624 Chat 794 pps 145 

moms 619 Series 731 education 73 

nanny 604 Light 728 kids 60 

time 590 Problem 715 parents 60 

sale 530 Tire 673 pta 55 

http://groups.yahoo.com/group/GGMGMembersArea
http://groups.yahoo.com/group/80scool
http://groups.yahoo.com/group/pps_sf
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month 526 Toyota 581 yahoogroups 54 

thanks 466 Time 563 assignment 52 

car 460 Message 546 students 47 

babysitter 456 Cruiser 539 district 43 

son 443 Thanks 536 board 41 

stroller 423 Question 524 immersion 40 

family 422 Air 504 child 37 

ggmg 397 Wheel 475 day 37 

seat 368 Brake 440 teachers 36 

day 365 Pump 409 san 34 

week 348 Power 399 student 31 

recommendation 346 Radiator 371 meeting 30 

house 332 Truck 367 arts 29 

Table 3 
 
 

 

Tagging, as discussed in the former part, is a process of organizing through marking, 

a way of making sense of many discrete, varied items according to their meaning. By 

looking at the tags of these three groups, we can examine the trends in tag usage for 

the users. In Table 3, we can see that most of the “top 20” tags are relevant to the 

content of these three groups. In our estimation, we are trying to analyze the usage of 

these tags, if these tags are the best generalization of the groups or what kind of 

information do they convey and how is that information used. Here compared to the 

usage of tags for the photos and the bookmarks, we talk a little about the groups. 

 
1. From the data in Table 3, most of the tags are descriptive nouns like “moms”, 

“nanny” in Group 546. They basically identify what a post in the group is about like 

what the tags do in “flickr” and “delicious”. 

 
2. Part of the tags in a group is identifying which kind of posts it is, like 

“recommendation”, “question”. Because some posts themselves are not always 

narrative, some users might use the groups to ask things or find answers. 

 
3. There are some special words only have meanings in the group, like the “ggmg”, 

“pps” which are hard for people outside the groups to understand. 

 
Compared to the function of tags in “flickr” and “delicious”, the tags in a group are 

more diverse. Because people participate in the group activity in a main form of tagging 

a post rather than the group directly, and a group sometimes has some posts that of 

different meanings. Usually a group has a larger amount of tags that can represent the 

theme of the whole group. 
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5.5.3 Group discovery 

According to the criteria that we made in the former part which we used to search for 

specific groups, we are going to examine the discovery result in this part. 

We firstly take the data from Nov 1
st
. let us try discovering groups about “baby”, 

“bike”, and “computer”. By looking at the original discovery result, we find that there 

are some “noisy groups” in the result due to our criteria, but those searched groups 

that have a relatively R value are pertinent to these three tags. Therefore, we need to 

proceed refining it. 

 

 
Group ID Total tag frequency(T) R 

546 58713 0.0166 

292 8788 0.0061 

387 190 0.0842 

554 2964 0.0026 

10 1540 0.0039 

543 27338 0.0001 

407 2458 0.0004 

550 2522 0.0003 

103 1889 0.0005 

552 973 0.0010 

553 420 0.0023 

480 6606 0.0002 

566 4017 0.0002 

406 668 0.0015 

556 3083 0.0003 

Table 4 

 
 
 

Group ID Total tag frequency(T) R 

544 8815 0.0037 

566 4017 0.0052 

416 1708 0.0070 

546 58713 0.0002 

564 960 0.0114 

481 2130 0.0047 

103 1889 0.0048 

560 1064 0.0047 

165 165 0.0121 

551 660 0.0015 

Table 5 
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Group ID Total tag frequency(T) R 

546 58713 0.0007 

563 10607 0.0021 

565 2510 0.0060 

416 1708 0.0070 

543 27338 0.0004 

554 2964 0.0024 

373 536 0.0093 

481 2130 0.0014 

103 1889 0.0016 

456 118 0.0254 

292 8788 0.0002 

517 79 0.0253 

482 150 0.0133 

446 7441 0.0001 

420 71 0.0141 

566 4017 0.0002 

389 426 0.0023 

564 960 0.0010 

586 357 0.0028 

550 2522 0.0004 

570 666 0.0015 

485 178 0.0056 

544 8815 0.0001 

Table 6 
 
 

 

Table 4, 5 and 6 are the search results for “baby”, “bike”, and “computer” respectively. 

We simply list the group id, total tag frequency and the R value from the original 

result in these three tables. By roughly looking at these groups, let us see if there is 

some relationship between the searched groups and their R value. 

 
In Table 4, we actually search for groups relating to the tag “baby”, but only group 

546, 292 and 553 are relevant. The result in Table 5 is very ideal that only group 546 

and 551 are noise. And in Table 6, there are 6 “computer” groups which are group 565, 

373, 456, 517, 482 and 485. More interestingly these groups all have a larger R value 

which is approximately larger than 0.003. On top of this test data, we change the 

former measurement that used for searching groups to a new one, that is, if the R 

value of a group is larger or equal to 0.003, and then this group is picked out. 

 
Besides, there are a few groups that fall into the search result set which are not supposed 

to like group 387 in Table 4 and group 420 in Table 6. These two groups commonly 

have a less number of total tags. We can probably explain as: in some 
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546 

292 

  544 

566 

565 

373 

groups that have lower total tag frequency, the tagging activity of users is rare and 

some user’s behavior can determine the accuracy of the tagging of a group which can 

be either right or wrong depending on individuals. But when more user tagging activities 

happen, more appropriate tags are becoming overwhelming, several personal 

inappropriate tags therefore are eclipsed, which is the spirit of collaborative intelligence. 

 
It also worth mentioning that TN20 system initially founded some groups for testing 

the system and a certain amount of tags are just for test use like group 10 in Table 4 

and group 103 in Table 5. Although the R value of these two groups are also relatively 

large, here we just ignore them due to some of the tags in them are not that sense 

making. 

 

Now, let us proceed the group discovery for “baby”, “bike”, and “computer” groups. 

However, we this time perform it on the data from Nov 1
st
, Nov 10

th
, Nov 20

th
, and 

Dec 1
st
. during this period, we pick out 6 groups from the search result set data each 

time and see the trend in the R value of these groups for the three tags. 
 

 
 

Group 

ID 

Nov 1
st

 Nov 10
th

 Nov 20
th

 Dec 1
st

 

T R T R T R T R 

546 58713 0.0166 59359 0.0170 60449 0.0170 61666 0.0172 

292 8788 0.0061 8519 0.0065 8574 0.0064 8599 0.0064 

544 8815 0.0037 9043 0.0039 11276 0.0042 11379 0.0043 

566 4017 0.0052 9609 0.0068 22340 0.0078 22513 0.0080 

565 2510 0.0060 3352 0.0060 3407 0.0059 3580 0.0059 

373 536 0.0093 629 0.0080 729 0.0069 871 0.0069 

Table 7 
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The users’ tagging activities of these six groups are trending upwards as Table 7 shows, 

yet the R value for the tags are not changing dramatically. The possible reason would 

be that the six groups already have some amount of tags, along with growth of taggers’ 

activities, some people may agree on the usage of these three tags, some may not and 

use other words to tag instead, and some may tag by words that are not relevant at 

all which we regard as noise. But the proportion of these three tags to the whole tag 

frequency almost remains the same. As our initial criteria designing idea that some 

tags, which belong to the whole tag set of a group, can portray the group content, it 

turns out from the data we get that some groups which already have an amount of 

tags may have a roughly stable pattern of variance of R with respect to some tag(s) 

to some extent. That is to say, we can use the criteria that computing the relative tag 

frequency to discover groups. Figure 17 gives a better show of the trend. 

 

5.6 Potential Problems 
 

Collaborative tagging systems have several limitations and problems although there 

are lots of people talking about their dynamic aspects. There are factors affecting 

collaborative tagging systems as follows compared to the traditional hierarchical 

directory systems. 

 
First of all, tagging is a very personal behavior and there is a difference of opinions of 

people in a same thing which could be influenced by individual’s education 

background, experience, and many other factors [9]. For example if there is a post 

talking about cooking, more specifically, it is about making fajitas, probably people 

who are familiar with that would tag in a very detailed way like “fajita” or “Mexican 

dish”, meanwhile those who do not know what it is would roughly tag it as “meat”, 

“food” or something like that, and certainly people can tag it with something that has 

nothing to do with cooking at all. 

 
Another problem would be the synonym. Synonyms are different words with similar 

or identical meanings and are interchangeable. Take “refrigerator” for example, some 

may tag it “refrigerator”, and some will tag “fridge”. Apparently, they refer to the 

same thing, but they are in two forms which will make the overall idea less distinct. 

The synonym problem widely existed in all collaborative tagging systems [1]. 

 
For some noun tags, the single and plural form problem is another one. Like “tiger” 

and “tigers”, from a semantic angle, these two words are trying to convey the same 

meaning, but also, they are in different forms. It is difficult for a system to deal with, 

because it is only for the noun and for some nouns the plural form is not simply 

adding an “s” after the word. 

In addition to the problems that commonly existed in collaborative tagging systems, 

for the tagging system used in a group, it has its own. Unlike tagging of a photo or a 

weblog, when in groups, people tag the posts rather than the group. A group can have 

many posts that talk about different things, which makes it inaccurate to use several 
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tags as the generalization of the group’s theme, like those initial groups in TN20 system 

for test use. There are numbers of posts in those groups. These posts are about different 

things and it is hard to find some words to generalize the ideas of all these posts. The 

groups which have such kinds of posts are hard to find by our group discovery method. 

 
 

6. Implementation 

 

I will shortly present the structure of the whole application and the implementation 

method used in group discovery service. 

 

6.1 Structure of Application 
 

Technically, TN20 system is a web application using J2EE components. Therefore, 

there are basically three layers of the application: the presentation layer, the business 

logic layer, and the data persistence layer. With respect to the data layer, hibernate is 

used to persist the data, in business logic layer and presentation layer, the spring 

framework and tapestry framework are used respectively. 

 
According to the criteria we initially designed, we need to do some statistics for 

displaying the information about the groups. These are the relative tag frequency (the 

R value) for some tag(s), the total tag frequency, the number of posts, the number of 

members, and the activity level of the groups. Figure 18 shows the structure of the 

whole application. On the application services layer, specifically in the group 

management part, I designed the method “groupStatsList()”, which is used to deal 

with the logic part, like handling the users’ requests, sorting the discovered groups 

according to different criteria, getting the list of the groups with their statistical data 

that we computed according to the criteria we made etc. on the deeper layer in the 

model part, I initialize a class called “GroupStats” to store the statistical data, namely 

the total tag frequency, R value, the number of members, the number of posts, the 

activity level. At last, on the web presentation layer, I demonstrate the result on the 

web page using the tapestry framework. 
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Figure 18 

 
 
 

6.2 Relevant Data Relationship 
 

Figure 19 just lists the relationship of table of data we are going to need for these 

criteria calculations. As it shows the reference relationship, for every time a user commits 

a group searching I respectively use SQL to retrieve the R value for the tag(s) that a 

user inputs, and the other criteria of the groups in the data persistent layer. The retrieving 

result is a set of data representing the different attribute of the groups. 

 
There is some performance problem. Because the system collects and stored all the 

users’ tags for different groups, and the tag set of every group is infinitely growing. 

These tags can make sense, and they can be noise as well. Due to our designing idea 

and the implementation, the more tags that the groups get, the more computing power 

the system will need. Compared to the way that “Mothersclick” or “Yahoo Groups” 

discovers groups, our way needs more time to find some groups out. 
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Figure 19 

 
 

 

7. Conclusion 

 

In this paper, we mainly suggest a way to discover groups in a collaborative tagging 

system, the evaluation of the result and the implementation of the function. 

 
In the first place, we stated our hypothesis is that each group is centered around with a 

set of tags which can be used to generalize the idea of the group. We primarily focus 

on the idea that how we can discover groups from a collaborative tagging system like 
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TN20. Based on this idea, we put forward the research question that designing a set of 

measurements which can be used to discover groups and generalize the relevant 

information about the groups, namely the relevant tag frequency of the groups, the 

activity level of the groups, the number of subscriber of the groups, and the number of 

posts of the groups. Actually, the first measurement-the relevant tag frequency 

computes the proportion the frequency of certain tag(s) in the whole frequency of all 

the tags of a group, which we use to measure the degree of relevance of certain tag(s) 

to a group. After the data analysis part, we found that, by our definition of the relevant 

tag frequency(R), when the R of certain tag(s) is larger or equal to 0.003, then this/these 

tag(s) is/are pertinent to the group’s content based on our test data. Therefore, we can 

use this measurement to discover groups according to some tag(s). With respect to the 

other three measurements, they all extract different information about the groups. 

Here we use them to provide the group users more comprehensive information of 

different groups. 

 
The evaluation is carried on a small set of data due to the limitation that there are not 

that many users starting to use this system, the data set we can get from the database 

is not very much, and the capability my computer can perform. Therefore, our 

suggestion needs to be further examined. But based on the time period of data that we 

test; the group discovery result is acceptable according to our criteria we made; the 

discovered groups are generally pertinent to what the users request with not much 

noise in them. 

 
 

8. Future work 

 

The future work about group discovery in TN20 system is to try to enhance the accuracy 

of tagging and the efficiency of group discovery. In fact, these two problems can be 

combined as one, because there are increasingly lots of inaccurate tags of every group 

which do not make any sense to the group content but require of more and more 

computing power to finish the statistics and filter out the valuable groups. In order to 

change this situation, it would be great if we can introduce some checking mechanism 

that get rid of the inappropriate tags of the groups and let the tag set of the groups 

remain as a limited number of accurate tag union. 

Nowadays, the terminology “semantic web” gains great popularity on internet [10]. 

Traditionally, most of the web’s content is designed for humans to read, but not for 

computer programs to manipulate meaningfully. There is a great deal of information 

on the web, and it is hard for people to get.  The “semantic web” means that the 

computer will well understand the meaning of web content and get the web users 

what they want most. The challenge of Semantic Web, therefore, is to provide a language 

that expresses both data and rules two important technologies XML and RDF are 

helpful to developing semantic web. XML allows users to add arbitrary structure to 

their documents; and RDF describes a vast majority of web data in a natural way 

that can be processed by computer. 
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Specifically, for TN20 system, there is an idea that inspired by the “semantic web”, we 

can add an automatic tagging [11] checking function to the system to enhance the 

accuracy of tagging and limit the number of tags of the groups. Firstly, the program 

will “read” the meaning of the posts, and then when different users tag to the posts, 

the program will keep the proper ones and filter the other non-proper ones as it thinks. 

Generally speaking, it is a mixture of the “auto tagging” and the “collaborative 

intelligence”. With this new feature, I think TN20 would be more popular with its 

users. 
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