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Abstract In this paper, we introduce a novel method to predict next update of blogs. The number
of RSS feeds registered on meta-blogs is on the order of several million. Checking for updates is very
time consuming and imposes a heavy burden on network resources. Since blog search engine has
limited resources, there is a fix number of blogs that it can visit on a day. Nevertheless we need to
maximize chances of getting new data, and the proposed method which predicts update probability on
blogs could bring better chances for it. Also this work is important to avoid distributed
denial-of-service attack for the owners of blogs. Furthermore, for the internet as whole this work is
important, too, because our approach could minimize traffic.

In this study, we assumed that there is a specific pattern to when a blogger is actively posting,
in terms of days of the week and, more specifically, hours of the day. We analyzed 15,119 blogs to
determine a blogger’s posting preference. This paper proposes a method to predict the update
probability based on a blogger’s posting history and preferred days of the week. We applied proposed
method to 12,115 blogs to check the precision of our predictions. The evaluation shows that the model
has a precision of 0.5 for over 93.06% of the blogs examined.

Key words : blog, search engine, Web 2.0, feed technology, RSS
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1T.ME

Web 2.0 technologies have emerged on the
Internet over the last several years, and important
issues have come to the fore, such as growing
social networks and personal media [1]. Social
networks, represented by such successful sites as
Facebook.com, not only connect people directly, but
also provide new services that use the network as
their platform. Many of these sites offer web ser-
vices such as file sharing and instant messaging,
or even network-connected desktop applications.

Personal media has grown rapidly following the
appearance of professional blogging tools. Until a
few years ago, the maintenance of a personal
webpage required basic knowledge of HTML, but
today such easily available websites as WordPress.
com or Blogger.com allow anyone to author a per-
sonal blog, and no specialized computer knowledge
is required. It is quite easy to create articles on a
personal blog and publish them for readers via
services such as Google blog search or Technorati.
com. Originally, bloggers discussed their personal
lives or lifestyle issues, but today many blogs
specialize in professional issues such as the eco-
nomy or politics. Many people believe that blogs
are as influential as the traditional media.

According to Technorati’s State of the Blogos-
phere 2008 report, 94.1 million people, or 50% of
the Internet users in the United States, read blogs
(May 2008) and 22.6 million people (12%) have
their own blog. It is estimated that 77% of active
Internet users read blogs [2].

RSS plays a key role in blog services [3,4] and
is one of the most successful XML services ever
[5]. RSS is a technique for notifying subscribers
that new content has been posted: the subscriber
does not need to visit the website or blog. RSS
readers operate on the user's desktop, or are
offered as Web services. Users add the URL of the
RSS to the application, which periodically checks
for updates and notifies readers.

Currently, new services are emerging that are
offering RSS reader tools like a portal service,
which is referred to as a meta-blog. A meta-blog

gathers RSSs from blogs by operating crawlers or

by encouraging people to add RSSs to their own
blogs. The meta-blog periodically checks the
collected blogs for new contents, and indexes them
so that it can respond to user queries [6].

The development of an efficient update manager
is urgently required, because the contents of an
RSS feed are continuously changing [7,8]. Update
checking in a short time interval enables
meta-blogs to reflect fast changing issues, thus
improving user satisfaction. However it can cause
network overhead when the meta-blog checks for
updates too frequently. Suppose that the meta-blog
checks for updates every ten minutes, or once an
hour, and there are millions of blogs. Its network
traffic and cost might be huge, and we cannot
ignore them. Also for the blog servers, requests for
checking update might be worth. Since it has
similar aspect with distributed DoS attack, frequent
requests in a short time can cause shut down of
service. So the meta-blog has to check for updates
of each blog at a different time interval in order to
reduce overhead on both side between blog servers
and meta-blogs. Blog postings have a particular
pattern unique to each blogger's activities and we
expect that it is possible to predict a blog update
by analyzing the days of the week and hours of the
day that the blogger actively posts new content. In
this research, it takes an average of 2.493 seconds
to check for a blog update, and over 10 hours to
check 15,119 blogs in a queue. We expect that our
approach could reduce network cost by using an
different time
intervals for each blogs. We analyze blog postings

update manager, which controls
to determine a blogger's posting habits before
designing an appropriate update manager.

(1) to
analyze blog postings in order to determine specific

The aims of this paper are two-fold:

posting patterns, in terms of days of the week and,
more specifically, hours of the day and (2) to
evaluate a heuristic method that predicts the update
probability based on the blogger's posting pattern
and history. The main contributions of this paper
are the analysis results and evaluation. We found
that most bloggers prefer certain days of the week
and hours of the day. The proposed update predic—

tion method has a high precision, as demonstrated
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by the evaluation of real-world blogs.

Necessity of our research could be explained as
follows. In this paper, we introduce a novel method
to predict next update of blogs. Since blog search
engine has limited resources, there is a fix number
of blogs that it can visit on a day. Nevertheless
we need to maximize chances of getting new data,
and the proposed method could bring better chances
for it. Also this work is important to avoid dis~
tributed denial-of-service attack for the owners of
blogs. Furthermore, for the internet as whole this
work is- important, too, because our approach could
minimize traffic.

The rest of this paper is composed as follows.
Section 2 of this paper provides a brief overview of
existing studies that analyze the characteristics of
RSS feeds and discuss the problem of blog update
checking. Section 3 describes the method for ana-
lyzing the blog postings that we used to find the
preferred days of the week and hours of the day
for blog updates. Section 4 reports the results of
applying this method to predict the update prob-
ability by using real-world data. Finally, Section 5
contains the conclusions and a discussion of future
studies.

2. Related works

2.1 Characteristics of an RSS feed

Liu, et al [9] analyzed the client behavior and
feed characteristics of RSSs. They collected snap-
shots of RSS content by actively polling every
hour 99,714 feeds listed in the feed directory
syndicS.com, and used them to analyze updates in
terms of update rate and amount of change. There
were two notable results; one was that the feed
update rates exhibited two extremes: either very
frequent or very rare. More than 55% of feeds
were updated in the first hour, while 25% of feeds
were not updated during the entire polling period.
The second result shows the average update time.
In total, 57% of the feeds had an average update
interval of less than two hours, while 25% of the
feeds remained the same over three days. These
results indicate that the polling periods for RSS
readers should depend on the feeds, and that a
meta-blog needs an update manager that checks

each blog at a different time interval. In other
words, checking each blog for updates every ten
minutes or once an hour might be unnecessary.

2.2 Problems of checking for an update to an

RSS feed

An RSS feed is continuously updated and meta-
blogs need to reflect newly updated contents in
their search results. Consequently, meta-blogs check
for updates to all of the stored blog RSS feeds at
a particular time interval. In practice, Blogpulse.com
visits blogs at most once a day, and Allblog.net
checks update every hour or every 10 minutes
based on blog’s update frequency. A shorter inter-
val is better for collecting new content of a critical
nature, Rapid collection means that a meta-blog
can reflect rapidly changing issues in its search
results, thus improving user satisfaction. However,
update checking results in unnecessary overheads
when it is done too frequently. For example, it is
not necessary to check for updates more than once
an hour when a blog has only one posting a day.
If there were millions of blogs in the checking list,
the inefficiency of system resource usage is signi~
ficant [8]. Furthermore checking update of RSS
frequently is more threatening to the server for
blog, because it has all the characteristics of a
distributed DoS attack. Although the requests are
legitimate and small, the sheer number of requests
in that short time period can cause shut down their
RSS feeds completely due to the increased traffic
that they could not handle [7,10,11]. Accordingly, a
meta-blog requires an adequate time interval to
check for updates.

Every blogger has a unique posting pattern, as
explained in Section 2.1. Therefore, a meta-blog
can reduce checking overheads by applying an
adaptive checking method based on the blogger's
update patterns. The meta-blog contains an update-
checking module, and some meta-blogs group blogs
based on the frequency of updates. Most meta-
blogs use a multi-thread type of update-checking
module in a distributed environment to reduce
overheads. They also provide manual ping service
to request checking update and these approaches
cannot solve the problem basically. High system
overhead sometimes results in delayed responses to
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user requests. To resolve this problem, this paper
proposes a heuristic method that predicts updated
content on a blog.

2.3 Blog Mood Level

Gilad, et al [12,13] analyzed blog posts, and cap—
tured global mood levels. For several reasons, they
supposed that blogs offer a unigue look
people’s reactions and feelings towards current
events. First, blogs are frequently updated and like
other forms of diary are typically closely linked to
ongoing events in the blogger's life. Second, blog
contents tend to be unmoderated and subjective to

into

a greater extent than mainstream media-expressing
opinions, thoughts, and feelings. Finally, the large
number of blogs enables aggregation of thousands
of opinions expressed every minute; this enables us
to perform data abstraction, clean out noise and
focus on the main issues.

They also seek algorithms for identifying unusual
changes explaining the
underlying reasons for these changes. By explana-
tion they mean a short snippet of text that describes
the event that caused the unusual mood change.
Figure 1 shows an example of a case study. In July,
2005, a peak in "excited” was discovered, where the
shaded area indicates the "peak area.”

Step 1 of their peak explanation method reveals
the following overused terms during the peak period:
"potter,” "book,” “hbp,” "read” “princ,”
"midnight.” Step 2 of their peak explanation method
exploits these words to retrieve the following head-
line from the news collection: "July 16. Harry Potter
and the Half-Blood Prince released.”

in mood levels and

"excit,”
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Their method shows that simple techniques based
on comparing corpus frequencies coupled with large
quantities of data, are effective for identifying the
events underlying changes in global moods.

3. Analysis of day and time preferences

In this section, we assumed that each blogger
has a unique update pattern. We therefore analyzed
the days of the week and the hours of the day that
the blogs are most likely to be updated.

3.1 Dataset

We obtained a list of 28881 RSS feeds by
implementing an RSS crawler, and selected 15119
feeds that conformed to RSS 2.0 specifications. The
dataset was gathered over the course of four
weeks, but only a two-week dataset with a stable
collection was analyzed in the experiment.

Figure 2 shows the language usage statistics of
the blog dataset. The dataset contained blogs in
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Figure 1. Peak in “excited” around July 16, 2005
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English, French, Korean, Japanese and Chinese
(66%, 6%, 3%, 2% and 1% of the total, respec-
tively). Language information was not available for
18% of the blogs.
3.2 Preferences: Days of the week and hours
of the day
Figures 3 and 4 describe the number of posts in
two weeks, and the number of posts in each hour
of the day, respectively. Figure 3 shows a very
similar graph with a statistics chart of Internet
usage according to days of the week [14]. The
Monday to Wednesday period had twice the
number of posts as the Friday to Sunday period.
Figure 4 shows the number of posts in 24 hours,
and the post count corresponds to the daily cycles
of modern activities. The number of posts decre-
ases between 1 am and 9 am, and then increases
after 9 am, when people are generally using their
computers at work. Similarly, it increases by about

number of posts in 2 weeks
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Figure 3. Number of posts in two weeks
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ten thousand immediately after 2 pm and by about
five thousand immediately after 5 pm. This indi-
cates that bloggers tend to write posts either after
lunch or after returning home. The increase in the
number of posts continues until lam, when Internet
usage peaks. The highest number of daily posts is
midnight and lam.

An adaptive update manager that searches for
updates based on the day of the week and on the
time of day might operate effectively in real-world
conditions. The application of the proposed method
to each blog differs according to its update status,
so it is necessary to analyze blogs individually.
The rest of this section is dedicated to the analysis
of the top-five blogs, based on the number of
articles, and four mid-level groups.

Figure 5(a) describes the analysis of the top-five
blogs., The average of these five blogs is similar to
that indicated by Figure 3, but each blog showed a
more explicit preference for certain days of the
week. We composed four mid-level groups based
on the number of posts, and selected five blogs in
each group: blogs with over 100 posts (post-100),
and blogs with 50 posts (post-50), 20 posts (post-20)
and 10 posts (post-10). The analysis results are
shown in Figure 5(b). These groups also show a
preference for certain days of the week, especially
a blog of the post-100 group that had a strong
preference for Sunday. This RSS feed was a pod
cast of a German Internet broadcasting service.
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Figure 4. Number of posts in 24 hours
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Figures 6(a) and 6(b) show the number of post-
ings in 24 hours for the aforementioned blogs. Each
blog had a strong time preference that was higher
than average. RSS-482 in Figure 6(a), which incl-
uded movie information, showed a highly explicit
preference: there were no postings at all between 6
am and 10 am. Figure 6(b) shows that the pre-
ferences for the time of day in the mid-level group
were also specific.

4. Update prediction and evaluation

4.1 Update prediction

This paper proposes a method to predict the update
probability for the following day by analyzing the
gathered RSS feeds. We define the update prob-
ability P.

Definition 1. Update probability P is calculated
by using the statistics about the days of the week
and the posting history. The weight of two factors
is regulated by A.

Definition 1 can be represenbed'by the following
equation:

P )\( weekdaysupdmd)+(1_)\)( daysupdmd).

weekdys whole dayswhole

The update checking module operates when P
exceeds the threshold 6, which implies that there is
a strong probability of an update on that day.
Finding suitable A and © values is necessary to
improve the precision of the prediction. Suppose the
weight factor A =09 and the threshold 6 =05.

4.2 Data selection

The evaluation was designed to measure the pre-
diction precision. Prediction requires more than one
week of data, because the probability can only be
calculated based on the posting history. The selec—
ted blogs had an interval of more than seven days
between the oldest and newest data. We excluded
blogs that had more than four articles per day on
average. Predicting blogs with such a high update
rate might not be needed, because it is likely that
they will be updated each day regardless. In total,
12,115 blogs were selected for evaluation based on
the aforementioned conditions.

4.3 Data refinement

Figure 7 shows the evaluated data. The left and
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Figure 7. Example data refinement

right table in the figure shows the raw sample data
in the database and the data after refinement,
respectively. Data are represented by either a 1 or a 0.

It is possible to achieve a prediction precision
similar to the example shown in Figure 8. The
table describes the predicted update probabilities
versus the real updates. The red cells indicate an
incorrect prediction, while the value in parentheses
is the real update. The precision measurements
started on November 29th in this example.

Sat. | Sun. | Mon. | Tue | Wed | Thu Fii.,

Figure 8. Result table of precision measurements

For example, the update probability P on December
7th was 0517, as shown below, which exceeds the
threshold. The update-checking module was opera-
ting, but there was no update on that day (.e., this
was an incorrect prediction).

P= 0.9(%)1%1 —0.9)(1—2)’: 0.517.

The update probability P for the next day was
05125, which also exceeded the threshold. There
was an updated article on that day (i.e., this was a
correct prediction).
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The precision is defined as follows:

Definition 2. Precision is the ratio of days there
was a correct prediction to total predicted days. ie.,
Precision = the number of correct predictions/the
number of predicted days.

If the predictions are correct over the entire

P= 0.9(%)+ (1 —0.9)( ): 0.5125

period, then the precision is one, whereas the pre-
cision is zero if there are no correct predictions.
The example in Figure 8 has a precision of 0.66,
there were twelve days of correct predictions out of
a total of eighteen days.

The precision was calculated for each of the
12,115 blogs and the average precision was 0.76.
Figures 9(a) and 9(b) show the blog distribution
chart for the precision calculations and the pre-
cision distribution chart for the number of posts,
respectively. Most of the studied blogs had a pre-
cision between 0.8 and 0.9, as shown in Figure 3(a).
About 93.06% of the blogs had a precision above
05. Figure 9(b) shows that most precision values
are distributed between 10 to 20 posts., This is
reasonable because the dataset was collected over a
three-week period.
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Figure 9a). Distribution chart for precision

Figure 9(b). Distribution chart for number of postksk

4.4 Accumulative update checking time

In this section, we compared the accumulative
update checking times in order to verify the effici-
ency of the proposed update manager. To do this
we randomly chose 1,000 blogs. The existing method
visits blogs in a queue in consecutive order and
takes 6,832 seconds (113 minutes and 52 seconds).
On the other hand, the proposed method visits
blogs which are predicted to be updated on that
day by the update probability equation. Figure 10
depicts the accumulative update checking time for
two methods. The proposed method takes less time
than the existing method and the gap between the
two methods increases gradually. The result implies
that the proposed method can help reduce network
overhead for checking updates.
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Figure 10. Accumulative update checking time

5. Conclusion

The popularity of personal media, as evidenced
by blogs, has resulted in new services such as meta-
blogs. A meta-blog collects RSS or ATOM feeds
from blogs on the Internet and offers a searching
service by indexing content that is included in the
feeds. RSS feeds are updated continuously. The
number of RSS feeds gathered on meta-blogs is on
the order of millions. Accordingly, checking for
updates is too time-consuming and uses too many
network resources. Most meta-blogs use a mulfi-
thread update-checking module in a distributed envi-
ronment, and some group blogs based on the update
frequency, to provide different checking-time intervals.
But for blogs updated only once or twice a week,
static update checking intervals cause unnecessary
system costs. On the other hand, frequent checking
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update could threaten stability of blog server. So
our method is proposed to solve these problems.

This paper analyzed postings from 15,119 blogs
to determine the preferred days of the week and
hours of the day for content updates. Additionally,
we proposed a method to predict updates, and we
evaluated the precision of this method by using
real-world blogs. The average prediction precision
for the 12,115 blogs was 0.76, and 93.06% of the
blogs had a precision above 0.5. The analysis result
shows that there is a specific pattern on blog
postings which is linked to bloggers’ life styles.
Our performance evaluation proved that our app-
roach helps reduce network overhead for update
checking. The result implies that the proposed
method has the appropriate precision for real world
applications, and also can help reduce network
overhead for update checking. To predict update
probability, our approach takes very short time for
access database, and it can be ignored.

The prediction method should be applied over a
longer period of time than in this paper. There
should be studies on suitable A and © values, to
improve the prediction precision. This paper proposed
a method to perform update prediction over a
period of days and we expect that refinements will
result in improved efficiency.
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