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Abstract

In this paper, we demonstrate an intelligent, person-
alized user interface for enterprise users who are in-
undated with humongous amount of business relevant
news data. These users need interfaces that enable fast
and interactive exploration of large and evolving cor-
pora of news articles. Existing user interfaces either
focus on relative frequency or co-occurrences of key-
words (e.g., word clouds, clustering, Topic modeling)
or organize the news using timeline representation and
its recent variants such as Story Forest. All these repre-
sentations ignore that there are different latent aspects
or dimensions about a news article which are of par-
ticular interest from an enterprise user’s perspective. In
this paper, we propose NewsCube, a multi-dimensional
hypercube representation that overcomes the limitations
of existing interfaces to explore news corpora. Compar-
ison of NewsCube based user-interface with other Ul
representations by experienced business users and se-
nior management has confirmed the ease of navigation,
high utility and on-demand focused interactivity of the
proposed NewsCube representation. The accompanying
video gives an overview of the NewsCube.

Introduction

In many enterprises, it is important to keep track of the re-
cent business as well as domain-specific news while main-
taining their contextual connections with the earlier events
described in the news articles in the past. For example, the
leadership team as well as the sales and marketing execu-
tives need to continually keep track of the evolving business
and technology landscape, get insights into market trends,
policy and regulatory changes. These activities are critical
for their work as they need to identify growth and trans-
formation opportunities and take strategic decisions period-
ically. They need tools that can enable them to focus on rel-
evant subsets of the news related to specific entities (e.g., a
particular organization, technology or industry sector etc.)
on-demand. For this purpose, user interfaces that enable fast
and interactive exploration of large and evolving corpora of
news articles are required.
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Multiple interfaces backed by different analytics-enabled
representations have been proposed towards this goal. Word
cloud has been a traditionally popular technique based on
the relative frequency of keywords. Document clustering
and Latent Dirichlet Allocation (LDA) based Topic Mod-
eling exploit word co-occurrence statistics to identify simi-
larities among the documents in a corpus. A complementary
line of work focuses on the temporal relations among the
documents. These relations are easy to extract for a news
corpus given the natural ordering due to the publication
date. Timeline based summarization of news articles is one
such popular representation and has received active attention
from the research community (Ghalandari and Ifrim 2020;
Chen et al. 2023). Story Forest, a more sophisticated varia-
tion of timeline has been proposed (Liu et al. 2020) to track
a particular story, phenomenon or event spanning over mul-
tiple news articles.

However, all these approaches have limited utility for the
comprehensive, multi-faceted, interactive and on-demand
analysis as required by enterprise users mentioned above.
All these representations ignore that there are different as-
pects or dimensions of interests about a news article from the
reader or consumer’s perspective. This is especially evident
in case of business news which is relevant for the enterprise
users mentioned earlier. A business news can be associated
with one or more Industry sectors (e.g., manufacturing, tele-
com, healthcare, etc.), Geographies (e.g., Europe, America,
Asia), Technologies (e.g., Al, Cloud computing, Blockchain,
5G) and so on. But none of the above mentioned repre-
sentations make use of these latent aspects while providing
an interface for exploring a news corpus. There has been
work on OnLine Analytical Processing (OLAP) cube (Gray
et al. 1997) that can preprocess the numeric and categor-
ical data in relational databases and organise it in OLAP
data structures to enable fast and interactive business intel-
ligence. However, OLAP-like interface is not available for
unstructured text in news corpora.

The key contribution of this paper is to fill this gap by
proposing NewsCube, a multi-dimensional hyper-cube rep-
resentation that overcomes these limitations. We first give
an overview of the NewsCube with a brief illustrative ex-
ample, followed by comparative analysis. Finally, we make
concluding remarks and outline future work.
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Figure 1: Preprocessing pipeline to construct NewsCube and
the Slicing-Dicing operations that allow user to focus on
subset of interest

NewsType OpenAl Google Microsoft Meta
vs Org in
(Al tech.)

Product |OpenAl Google’s Al-assisted |Microsoft brings Meta Introduces
Launches/ |Launches note-taking app gets|new Al-powered Generative Al Model
Offerings |GPT-4 API For |limited launch as shopping tools to  |'CM3leon' For Text,
Everyone NotebookLM Bing and Edge Images

Research & |OpenAl is Google’s Med-
Innovation |forming a new |PaLM Al model:
team to bring |Revolutionising
‘superintelligen |healthcare with

Moody’s and Meta Al Develops
Microsoft Develop |Visual Affordance
Collaboration Model Using Internet
Solutions Powered |Videos of Human

t' Al under rapid medical by Generative Al  |Behavior
control knowledge retrieval
Legal |OpenAlfaces |Google faces OpenAl & Texas attorney

lawsuits over |lawsuit alleging data |Microsoft have general files lawsuit

alleged scraping and created an 'Al against Meta over

copyright copyright violations |arms race": Lawyer |Facebook’s facial

infringements  |for Al development |suing the recognition
companies technology

Figure 2: Example: A subset of articles obtained by Slicing-
Dicing operations to focus on NewsType vs. Organization
dimensions of the NewsCube for Al Technology new.

NewsCube: A Multi-Dimensional
Hypercube-based Representation

Intuition behind the NewsCube is to embellish the unstruc-
tured text in the news articles with metadata about differ-
ent latent dimensions which are of interest to the enterprise
user groups. We first preprocess the news corpus and re-
move duplicate articles using near duplicate detection (Ku-
mar, Tumre, and Patil 2025; Tumre, Patil, and Kumar 2025).
This helps to reduce redundant information while creating
NewsCube. We then assign metadata using natural language
processing (NLP) techniques that make use of the classifiers
based on Neural Ensembles (Ramrakhiyani et al. 2023) as
well as Named Entity Recognition (NER). This metadata
can be assigned in the form of categories or tags correspond-
ing to each dimension of interest as well as named entities
mentioned in the news text (e.g., names of organizations,
locations mentioned in the news). The dimensions and en-
tity types of interest are customizable based on the require-
ments of an enterprise and can be given as input to NLP
engine. Fig. 1 summarizes this preprocessing pipeline for
NewsCube.

As an illustration, we give sample dimensions followed by
the categories in each dimension for a NewsCube — (Dim. 1)

NewsType: Product Launch, Research-Innovation, Merger-
Acquisition, Legal, ...; (Dim.2) Industry Sector, i.e., Do-
main: : Telecom, Healthcare, Manufacturing, .. .; (Dim.3)
Technology: Al, Cloud, Blockchain, 5G, ...; (Dim.4) Ge-
ography (hierarchical dimension: names of City-State-
Country); (Dim.5) Organization: (specific named entities of
interest); (Dim.6) Time (hierarchical dimension: day-week-
month-quarter-year). These dimensions can be looked at
as basis of a six-dimensional vector space. The metadata
tagged to the articles in news corpus by NLP engine (Fig-
ure 1) helps to map the articles to this hyperspace. Hence,
the NewsCube corresponds to a six-dimensional hypercube
in this space.

The NewsCube facilitates the OLAP-like systematic
slicing-dicing operations which were not possible with the
raw news corpus. This enables the enterprise users to fo-
cus on a particular subset of news articles that are of in-
terest. For instance, Fig. 2 shows a subset of news articles
sliced and diced along the NewsType and Organization di-
mensions when only a subset of articles related to Al Tech-
nology are under focus. The video accompanying this paper
shows more examples and an overview of NewsCube.

Comparative Analysis

We carried out qualitative analysis of NewsCube-based user
interface with Timeline and Story Forest based interfaces.
We showed the user interfaces based on NewsCube as well
as TimeLine and Story Forest to multiple (10+) experienced
industry experts and senior business leaders. The unanimous
feedback received from them clearly indicated that News-
Cube’s slicing and dicing based interactivity was far more
useful than other two representations. Timeline representa-
tion focuses only on the temporal aspect among the news
and merges unrelated news articles just because their tem-
poral proximity. Story Forest algorithm tends to generate
too many short trees. The experienced professionals found
it difficult to keep track of the trees and navigate the corpus
using them. Compared to TimeLine, Story Forest and other
representations, NewsCube enables easy, on-demand navi-
gation through vast news corpora and allows to zero-in on
the subset of user-specific interesting news. Further, the Ul
based on NewsCube utilizes the available display area more
efficiently and on average, packs more relevant content. Fur-
ther, as shown in the video, the Ul based on Newscube en-
ables heat-map based color-coding to provide additional vi-
sual cues and personalize the NewsCube interface based on
the user’s areas of interests.

Conclusion

In this paper, we proposed NewsCube, a multi-dimensional
hypercube representation built by extracting user relevant
metadata from news corpora. NewsCube allows on-demand
interactive exploration of focused subsets of news that are
of interest to the enterprise users. It enables an OLAP-like
slicing and dicing for fast and responsive interface. Compar-
ative analysis showed that NewsCube is able to overcome
limitations of existing representations like timeline and its
variants for news corpora exploration.
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