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1. Project Goal

Humans have always desired to guess the future in order to 
adapt their behavior and maximize chances of own success. 
Usually, future predictions were based on historical data, 
the analysis of current situations and latest trends such as 
technological, economic or societal ones or were simply 
derived from the predictions of others. However, as the web 
and large text collections reflect society trends, opinions and 
expectations, it constitutes promising data source for future 
prediction. Correctly organizing and summarizing future-
related information would help users to predict interesting 
events and their most probable dates (e.g., release date of 
a new model of a Toyota car, scheduled events in a given 
touristic place). It should also result in better planning and 
decision making (e.g., to buy or not to buy a Toyota car, 
to visit or not to visit the given place). The results of this 
kind of analysis could be also useful in many areas like 
futurology, sociological studies, marketing, or business 
intelligence.
Future-related information can be found in textual 
documents such as newspapers, books and Web pages. They 
usually contain information such as plans, speculations, 
predictions and expectations. The large amount of textual 
information we receive everyday is actually an excellent 
source of what may happen in the future. However, the 
huge volume makes it di 
fficult for users to detect all important future-related 
information, not to say establishing a clear picture of 
possible future scenarios. In view of this challenge, 
we propose a framework for analyzing future-related 
information in a text corpus. The framework is based on 
effectively retrieving future-related information from large 
corpora and modeling potential future events based on the 
retrieved data. Our goal is a system that can automatically 
extract future-related information from a large number of 

text documents, group related events together and estimate 
the probabilities of these events based on the evidence 
found in the documents. We consider a query as the input 
of the system. For example, the query can be the name of 
a country, a city, an enterprise, a famous person or a well-
known topic. Our framework helps users to understand the 
possible future scenarios associated with the entity given in 
the query. There are many potential usage cases especially 
related to decision making in which such information would 
be useful. Users wishing to invest in certain companies 
may be interested in their future perspectives and plans, 
fans of celebrities may want to know the expectations 
and schedules related to these persons, those planning to 
buy some products (e.g. certain car model) may search 
for information on plans of releasing the newer product 
models, to name just a few. 
In order to understand the characteristics of future-related 
information, we also perform statistical analysis on a large 
dataset of news articles collected for the past 20 years. We 
report different kinds of statistics regarding how future-
related information is mentioned and how future-related 
temporal expressions are used in news articles. We also 
compare the results with the ones obtained for the past-
related information in order to provide deeper insight into 
the way humans refer to the future. 
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2. Technical breakthrough

Our project resulted in four technical contributions:

a. Extensive analysis of future-related information in news 
articles

b. Effective retrieval model for future-related information 
from large document collections

c. Method for modeling future events based on clustering 
of future-related information using its content- and time-
based similarity

d. Proposed concept of measuring the level of predictability 
of events predicted by online authors, hence, the extent 
to which the authors can foresee correctly the future.

Below we describe the above points in detail.

a. The analysis of the future-related information on the 
Web and news articles is the first of this kind. Until now 
there were no similar studies conducted. We have used 
state-of-the-art temporal information tagger that has high 
precision and can detect and normalize wide range of 
different temporal expressions. By comparative analysis 
on the Web page and news collections we proved the 
universal character of the way in which people refer to 
the future. In addition, the analysis on the news dataset 
was done for different publication time periods and 
different queries.

b. We proposed methods for finding both time-referenced 
as well as non-time-referenced information pertaining to 
the future. The latter task is nontrivial as the information 
does not contain any future referring time expressions in 
contrast to the former. We solved this issue by calculating 
similarity between the group of time-referenced future-
related information for a given query with the candidate 
non-time-referenced content. In addition, we proposed 
methods for checking whether the past predictions have 
come true, hence, whether they become invalidated 
by the subsequent events. Both these technologies are 
reported in the paper submitted to WI2011 conference 
[6]. The methods have been tested on real world datasets 
and compared to simple baselines.

c. We proposed a model-based clustering of future-
related information that uses both time-dependent 
information (dates of predicted events) and content-
based information in the form of similarity between 
future-related evidences. For this we also mapped 

temporal modifiers (e.g. after, before, until, in etc.) on 
the timeline using normal and exponential distributions 
to more accurately capture the temporal information. 
We tested our model on some case queries and managed 
to find major, planned events behind the top returned 
clusters. In addition, we also demonstrated how to plot 
the planned event timelines for selected topics as well as 
topic-subtopic pairs.

d. The project also gave birth to the novel idea of measuring 
the level of predictability of events that online authors 
have, that is, the extent to which they can predict 
correctly future events. This author-based approach 
can help to find valuable content producers that are 
often correct in their predictions. We demonstrated the 
measure on the set of bloggers in a popular blog search 
engine in Japan.

3. Innovative Applications 

First, we demonstrated generic statistics about such 
information on the Web and in news articles. We showed 
the typical characteristics of future-related information 
and revealed the way in which users refer to the near 
and distant future. The analysis was performed on large 
datasets spanning millions of documents and by using 

 

 

Figure 1 Distribution of temporal references in relation to 
article timestamp according to their granularity. (Left: +/-20 

years; Right: Zooming into the +/-12 months).

Figure 2 Distribution of future-pointing temporal references 
on the Web for the calendar years for English, Polish and 

Japanese languages.
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state of the art tools for extraction and normalization of 
temporal information. Among others we showed the typical 
forecasting curve of future-related information according 
to the time range of predictions and the granularity of 
used temporal expressions. We detected typical terms that 
people use when writing about the future, common topics 
associated with future years and related sentiment values. 
All of these findings will help fostering the ongoing and the 
next research related to utilizing collective images of the 
future created by a society.
The project provides set of technologies for retrieving, 
analyzing and modeling future-related information from 
large text collections. These together form the second 
application scenario of our results. By utilizing our 
framework it will become possible to create on the fly 
the models of future scenarios on the basis of numerous 
contributions of millions of users. Such scenarios should 
be useful for improving decision making as well as 
supporting any sociological studies or studies from other 
related domains (e.g. futurology, economy, marketing). For 
example, companies may use our framework to know what 
kind of future events people are talking about or scientists 
could study variations in future expectations between 
different communities or nations. 

4. Academic Achievement

The project resulted in several publications listed at the end 
of this document. We also plan to submit the research paper 
to CIKM 2011 conference [8] and we are awaiting the 
notification result of the paper submitted in March 2011 to 
the Web Intelligence 2011 conference [7]. In addition, our 
paper published at the local conference has been invited 
to be published in the Journal of the Database Society of 
Japan [3].

5. Achievement in Talent Fostering

The project helped in completing the master thesis of 
Kensuke Kanazawa who has already graduated from Kyoto 
University. It has also contributed to enabling the career 
advancements of the participating researchers.

6. Project Development

The project is on going with the support from the Grant-
in-Aid for Scientific Research from MEXT. We plan to 
continue work on the topics specified in the project. In May 

 
Figure 3 Visualization of the future-related information for 

query “Poland”.

Figure 4 Probability distribution over time of top three 
clusters and their top terms for the query NASA.

Figure 5 Probability distribution of two terms, moon and 
asteroid for the query NASA.
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25, 2011 we plan to submit a research paper to CIKM 2011 
conference [8]. 
We wish also to release an online service for disseminating 
our results that would allow users to freely issue arbitrary 
queries on interested objects to receive the collective image 
of the future that the society holds in regards to these objects. 
In addition, the service would allow users to voice their 
opinions about the future of the entities, vote for particular 
events and interact with the system as well as with other 
users. To sum up, we plan to construct a platform for future 
scenario analysis based on the collective intelligence of the 
Web users.
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