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Introduction

Data is definitely one of the most strategic assets for Telecom Operators (telcos) today. With the
rampant adoption of smartphones and growth in mobile internet, telcos today have access to
unprecedented amounts of data sources including — customer profiles, device data, network data,
customer usage patterns, location data, apps downloaded, clickstream data so on and so forth.
Given the abundance of data at their fingertips, telcos are virtually sitting on a goldmine of
information and are in a great position to capitalize on these valuable data sets. In order to gain
insights into the avalanche of data that they have at their disposal, telcos are increasingly starting
to adopt Hadoop & big data analytics solutions to turn their data into valuable business insights.
Operators believe big data will play a critical role in helping them meet business objectives,
promote growth, drive efficiencies and profitability across the entire telecom value chain. Today,
Service Providers are using Hadoop in a multitude of ways to meet their business objectives.
Some Service Providers utilize Hadoop purely as an operational data store to drive operational
efficiencies — increasing storage capacity, improving performance and reducing costs while
others are building specific data applications on top of Hadoop to drive real-time analytics and
actionable insights.

How Big Data technology helps

The emergence of Big Data technologies enables telcos to capture, analyze and monetize
enormous volumes of customer information and interaction data across multiple touch points in
real time. This provides them with a unique strategic advantage to improve the performance of
their core business by offering more targeted products and services and differentiated customer
experience. The most valuable customer insights can be monetized, and an array of enabling data
and business intelligence services can be offered to companies in a range of industries.

To better address major business issues such as targeting and upselling, telcos are considering
new technology platforms that quickly provide access to large amounts of data from multiple
sources. Many of these tools revolve around analytics, where telcos lead the way in global
industry spending.

The tools enable managers to analyze customer behavior (frequently within a short time frame),
uncover patterns in data with powerful data visualization, and respond faster to potential
opportunities.

Despite a steady growth in IT spending by the industry overall, all too often a telco’s IT
infrastructure is represented by twentieth-century legacy systems built for transactions and batch-
oriented updates. Their twenty-first-century competitors have moved on to IT infrastructure that
accommodates speed through real-time processing and analysis of huge amounts of data, with
the ability to engage and collaborate with colleagues for faster innovation.



In recent past, many telcos started implementing big data projects with their business objectives
in mind, however, still a big number of telcos wonder if they actually need to go for big data or is
their existing data warehouse sufficient.

The first question any tier-II telco asks is: “When should we decide to go for big data
technology?’

Is it the amount of data that should be the basis of decision making?
Is it because others are doing it that we should also go for it?
Or, is it because big data is the buzz word in telecommunication industry these days?

The size of data available with telcos is huge and no doubt, the variety and velocity of data
makes it even more difficult for telcos to meet their need with the current EDW systems.

The need for big data analytics arises due to the changing business models. There has been a
paradigm shift in the way products and services are created and managed. It is no more the
traditional sample based survey which telcos use to come up with new offerings for the
customers.
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Figure 1: New Sources of Data




Any big data program in a telco is not about managing the data better because of increasing
volume, it is about what an operator wants to do with the data available with them.

Starting Point for a Big Data Analytics program in a telco

Every telecom operator is searching for new ways to increase revenues and profits during a time
of stagnant growth in the industry, but few have demonstrated the capabilities needed to make
the most of this new technology.

That’s why operators seeking to make initial inroads with big data are advised to avoid the usual
top-down approach, which sets up a business problem to be solved and then seeks out the data
that might solve it. This method does have benefits, but it is unlikely to lead to any serendipitous
and surprising results — and it is difficult to execute until a company has demonstrated mastery
in its use of data.

Instead, operators should begin with the data itself, experimenting with what they have on hand
to see what kinds of connections and correlations it reveals. This process must be carried out
quickly and iteratively, without the overbearing oversight from which so many business
development projects suffer. If it’s done right, what emerges can form the basis for more
efficient operations and more effective marketing. At its best, this bottom-up method can give
operators a more complete, transparent view of customers, enabling new and more profitable
ways of capturing and retaining them.

The virtues of big data have been touted in hundreds of articles and reports during the past few
years. Yet the benefits have proven elusive for a lot of companies. Indeed, some analysts already
see a considerable level of disillusionment regarding big data — an umbrella term encompassing
the new methods and technologies for collecting, managing, and analyzing in real time the vast
increase in both structured and unstructured data — because too many efforts to implement the
technology have not lived up to the high expectations triggered by the hype.

This is particularly true in the telecom sector. Most operators conduct analytics programs that
enable them to use their internal data to boost the efficiency of their networks, segment
customers, and drive profitability with some success. But the potential of big data poses a
different challenge: how to combine much larger amounts of information to increase revenues
and profits across the entire telecom value chain, from network operations to product
development to marketing, sales, and customer service and even to monetize the data itself.

The typical advice offered to telecom operators is to take a top-down approach by focusing on
specific business problems that big data might solve, and then gathering the data needed to solve
them. But the challenge in this strategy is twofold: First, the business problem often exceeds the



capacity of the available data to solve it, and second, the process of gathering the right data to
help solve the problem is poorly understood by many companies.

Business issue

Top-down

S Most big-data projects begin by defining a business problem to

be solved, then trying to determine what data might solve it.

These projects are run like traditional business intelligence

Big-data programs, frequently achieving only incremental benefits.
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external data, and allows out-of-the-box opportunities to emerge.

Big-data pilots demand speed, agility, and constant iteration if

Sl Ly they are to achieve really new and surprising opportunities.

approach
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Figure 2: Big Data Analytics — Starting Point

To circumvent this problem, companies should begin with the inverse approach, viewing the
opportunity from the bottom up. In this scenario, you examine the data currently available, and
only then determine the business problems the data might help solve, with the help of any
additional structured or unstructured data that might be needed. The best way to get started with
this approach is through pilot programs. Keeping initial expectations reasonable, a dedicated
team gathers all available data, analyzes it to allow new and unexpected opportunities to reveal
themselves, and then tests the efficacy of the results in solving one or more real business
problems. This tactic offers telecom operators and others a concrete starting point, a more
realistic assessment of the benefits of big data, and a better understanding of what is actually
needed to achieve those benefits in the long term.

This paper identifies some of the use cases of Big Data Analytics.

Big Data Analytics Use Cases

Reducing churn through real-time Call Data Record (CDR) analysis

Detailed analytics of CDRs by an operator revealed that customers experiencing more than 10
dropped calls in a month had 8 times greater propensity to churn. Furthermore, the operator
could pinpoint the exact cause of the issue, from tower to customer’s handset. This insight,
available in real time, was used to design a churn prevention action specifically tailored for the
individual customer. This approach helped the operator reduce churn significantly, especially in
their high value segment.



Based on a recent research from Ovum, Telecoms operators globally can be sure to keep only
about half of their existing customer base over the next 12 months and about a quarter of all
users globally say they will definitely change providers. Given the impact of customer churn
affecting the Telco industry today, telcos are effectively using big data analytics to bring together
various data points including — quality of service, network performance, subscriber billing
information, details on calls to the care centers, and social media sentiment analysis to build an
effective model to predict and prevent churn. Churn prediction models allow Telcos to launch
retention campaigns that identify and then address “at risk” customers via outbound channels.
For example Telcos would be able to proactively reach out to high value customers, who have
experienced a series of Quality of Service (QoS) issues or who shared a negative sentiment
regarding the service in social media, and address those issues and offer them discounts or
service credits to prevent customers from defecting.

Proactive approach to customer experience management

For today’s telcos, improving and optimizing the customer experience is key to maintaining a
market differentiation and driving down churn. Telcos are leveraging Hadoop and big data
analytics to gain a true 360-degree view of their customers along the customer journey and
across all of the diverse interaction channels. Based on the detailed customer profiles, Telcos can
then do targeted micro-segmentation of their consumer base, offer a compelling customer
experience, develop personalized offer recommendations and predict and prevent churn. Some of
the key use cases in this area include:

Targeted Marketing & Personalization: Offer personalized product offerings or derive specific
upsell/cross-sell opportunities based on modeling a number of key attributes including
subscriber’s usage patterns, device preferences, billing data, customer support requests, purchase
history, buying preferences combined with their demographic information, location and socio-
economic influences. Telcos can now create targeted customer micro-segments to offer more
personalized offers and campaigns. This enables telcos to proactively present the right offer at
the right time, in the right context to the right customer in order to improve conversion rates.
Examples include — personalized data top-up plans or up-sell recommendations based on data
usage, device upgrade campaigns based on specific customer preferences, and discounts or
tailored offers based on recent purchases or enquiries or calls into the call center.

Customer Journey Analytics: Real-time analytics that map the user journey and generates
actionable insights that can allow Telcos to respond quickly with a “next-best offer” and convert
interested prospects into customers. Data such as customer demographics, purchasing behavior



and clickstreams are being combined with attributes such as location and content preferences to
for next best offers. This also enables telcos to map specific customer’s interactions with the
telco at various stages of the lifecycle to promote tailored offerings and campaigns. Journey
analytics example could include a real-time analytics model that pull together two personalized
offers based on customer’s/prospect’s recent interactions, overall lifetime value and where they
belong in the customer lifecycle.

Proactive Care: Using big data, telcos are building intelligence and analytics tools so as to
proactively identify issues and fix it or offer a solution before it impacts the customer. Not only
does it provides a compelling customer experience but it also deflects and prevents calls to the
customer care centers thereby lowering support costs. Based on a recent survey conducted by
Coleman Parkes focused on the Telco industry it found that 84 percent of respondents were more
likely to recommend their service provider if the provider was able to identify and pre-emptively
resolve potential issues affecting them. Given the impacts, Service Providers are proactively
fixing issues or reaching out to customers to help resolve issues before they negatively impact
the experience. Telkomsel, in Indonesia, for example, has built a ‘proactive dashboard’, based on
the Cloudera platform, for their broadband services to identify customer experience issues for
their high-value customers and proactively fix those issues or engage with customers.

Customer Sentiments Analysis: A telecom operator monitors twitter and social network
activity and then tailors marketing campaigns using the customers’ colloquial terms, rather than
the traditional marketing or technical lingo. In Telkomsel, after interacting with the customers in
their own language, the click rate for the online marketing campaign increased by 30% and
conversion rate by 20%.

Network Optimization and Analytics

In order to keep up with the explosive growth in mobile data, telcos will need to continue to
invest heavily in their networks, pumping in as much as 18 - 20% of their revenues every year
into CAPEX. Network capacity is a highly valuable resource and Telcos are starting to leverage
big data & analytics to effectively monitor and manage network capacity, build predictive
capacity models and use it for prioritizing and planning network expansion decisions.

Network Capacity Planning & Optimization: By correlating network usage, subscriber
density, along with traffic and location data, telcos can more accurately monitor, manage and
forecast network capacity and plan effectively for potential outages. Using real-time capacity
data, they can visualize and pinpoint highly congested areas where network usage is nearing its
capacity thresholds, in order to prioritize expansion for new capacity roll out. Similarly for areas
with excess network capacity, they can plan on running specific customer campaigns or
promotions to increase uptake. Effectively optimizing and utilizing network capacity can mean
millions of dollars in savings for telcos every year. Based on real-time analytics and traffic, they
can also develop predictive capacity forecasting models, track actual versus forecasted traffic to
fine-tune the model and plan for supplemental capacity in case of outages.



Network Expansion & Investment Planning: Planning and prioritizing network expansion
projects can be a tricky and a balancing act for telcos. With so many dependencies and
considerations, they need to be able to effectively prioritize their investments and resources
based on — future connectivity needs, strategic objectives, projected Rol, forecasted traffic,
customer experience etc. all while ensuring that your highest valued customers get to benefit
from these investments as well. Telcos need to be able to effectively combine network traffic
data, customer experience metrics, revenue potential and location data along with customer value
data to ensure they are investing their CAPEX in the right spots. A number of telcos are already
using Hadoop and big data analytics tools to aid in their network expansion and planning
purposes. BT, for example, is using Hadoop and big data analytics to help them prioritize how
and where they can expand high-speed broadband services to customers within the UK.
Real-Time Network Analytics: Telcos are also using big data and analytical tools to build real
time capacity heat maps that continually monitor the quality of user experience and alert the
teams for network congestion or potential outages. They used to rely on historical data for their
network management but Big data analytics can enhance these processes by enabling real-time
processing of network data to continuously monitor and manage the network and help them
model network activity and map future demand. As a result, network engineers can get a holistic
view of events occurring in the network and can proactively respond to network failures and
outages helping them save millions. For example, Service Providers can now model the potential
impact, in real-time, of a particular cell site goes down based on the number of subscriber and
capacity in the adjacent sites. Similarly based on real-time data collected from the cell towers,
engineers can monitor any drop in service performance at a specific location and send in crews,
if need be, for a proactive resolution.

Telco Operational Analytics

Another key area of application for Telcos is the use of big data around driving internal
efficiencies, process improvements and cost savings around the core Telco operations. Telcos are
starting to adopt big data solutions powered by Hadoop for everything from plugging and
minimizing revenue leakage, managing network and cyber security, driving down order-to-
activation lead-times to proactively identifying and fixing customer issues in order to minimize
truck rolls. Some of the more prominent use cases include:

Revenue leakage & Revenue Assurance: Based on industry estimates, Telcos lose approx.
2.8% of their revenues to leakage & fraud annually — costing the industry approximately US $40
Billion every year, which means telcos could be adding $ 40 Billion to their bottom-line without
selling any additional products or services. Leveraging Hadoop and big data solutions enables
the telcos to examine and plug dozens of actual or potential leakage points through the network
and customer-facing systems, and to correct data before it reaches the billing system. Hadoop
based solutions can help Service Providers to process and analyze both structured and
unstructured data going back several years, rather than just a few months, enabling them to gain



a better understanding of the behavior of customers. Crucially, Hadoop has made it cost-effective
to use deep packet inspection (DPI) to detect fraud and revenue leaks, as well as identify new
revenue opportunities. DPI generates vast amounts of data — up to millions of records per second,
which simply wouldn’t be possible to collect or analyze without Hadoop.

Cyber Security & Information Management: As device proliferation continues, Cyber security
takes center stage for Telcos as they race to ensure their networks and associated systems are
secure from malicious attacks. Legacy event detection capabilities are unable to collect and
analyze all the data sources necessary for identifying & responding to advanced threats due to
the sheer cost and complexity. Security professionals need to be able to access and analyze an
avalanche of data (including logs, events, packets, flow data, asset data, configuration data etc.)
in real-time in order to mitigate risk, detect incidents, and respond to breaches. Communication
Service Providers are increasingly starting to rely on Hadoop-based big data platforms to collect
and analyze log data, to find anomalies that will in turn fire an alert when detecting unusual
activity and creates an event for a security analyst. The Hadoop based data hubs can provide a
cost-effective platform for storage and advanced analytics capabilities to support deep packet
analysis, behavior analytics and profiling and threat modeling.

Big Data Operating model for Telcos

Big Data analytics provides an immense opportunity for companies to rediscover the scientific
way of working — hypothesis-driven and based on rigorous data analytics. Implementing the
most optimal operating model is key for organizations striving to maximize the benefits of Big
Data.

Critical aspects of best practice operating models are:

1. Advanced Data and Business Intelligence (D&BI) capabilities.

2. Clear outline of the accountabilities across the D&BI value chain.
3. Organizational emphasis on the D&BI function.

For operators, there is a range of options for operating models. At one end of the spectrum is the
fully Distributed Model, in which the roles and responsibilities across the Data and BI value
chain are dispersed across the organization. On the other end is the Centralized Model in which a
central function takes ownership from strategy to implementation of Big Data initiatives and acts
as a service provider to internal, as well as external customers, on data, insights and advanced
analytical offerings.

An operating model for Big Data should be selected based on some key considerations:
e Maturity level of Data & Business Intelligence processes — operators with lower maturity
of traditional BI functions should aim at greater centralization.



e Ambition with respect to 3rd party monetization — operators aiming at significant focus
on 3rd party monetization should aim at greater centralization

e Auvailability of advanced analytics skill sets in the organization — operators with scarce
resources should aim at greater centralization to build capabilities sustainably in the long

run.

The Big Data operating model should reflect a clear definition of responsibilities in the Data &
BI value chain with complete centralization of advanced analytics, BI and Information
Management activities to foster standardization and transparency of information on one hand,
and organization-wide dispersion of end-use activities on the other hand. Telecom companies
should embrace the role of Chief Data Officer (CDO). A CDO is dedicated to mining, analyzing
and managing data, and coordinating its use throughout the whole organization across use cases.
The CDO is in-charge of the central Data & BI function which should be the engine to deliver
analytics products roadmap, implement the chosen business models for internal and external
monetization, implement robust data governance and promote a data driven mindset in the

organization.
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Figure 3: Telcos aspiring to monetize Big Data investments should develop capabilities across five layers
of D&BI value chain



Hadoop as an Enterprise Data Hub

Some telcos have identified their own Hadoop use cases, but there are similar patterns in the
Hadoop data architectures that they all build. Those data architectures allow telcos to store new

types of data, retain that data longer, and join diverse datasets together to derive new insight.

The following reference architecture diagram represents a generic approach adopted by the

telcos.
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Figure 4: Generic Big Data Architecture in Telco

Data Warehouse vs. Hadoop

This rapid (and irreversible) pace of telecommunications data growth requires more efficient,
scalable storage. So telcos are using Apache Hadoop to turn their burgeoning storage liabilities
into strategic information assets.



Given that Hadoop is on such an exponential rise in adoption and its ecosystem is expanding in
both depth and breadth, it is natural to ask whether Hadoop’s rise will cause the demise of
traditional data warehousing solutions.

Another way to put this question is to look at it in a bigger context: To what extent is big data
changing the traditional data analytics landscape?

Data warehousing is a set of techniques and software to enable the collection of data from
operational systems, the integration and harmonization of that data into a centralized database
and then the analysis, visualization and tracking of key performance indicators on a dashboard.

A key difference between data warehousing and Hadoop is that a data warehouse is typically
implemented in a single relational database that serves as the central store. In contrast, Hadoop
and the Hadoop File System are designed to span multiple machines and handle huge volumes of
data that surpass the capability of any single machine.

Furthermore, the Hadoop ecosystem includes a data warehousing layer/service built on top of the
Hadoop core. Those services on top of Hadoop include SQL (Presto), SQL-Like (Hive) and
NoSQL (Hbase) type of data stores. In contrast, over the last decade, large data warehouses
shifted to use custom multiprocessor appliances to scale to large volumes like those from
Netezza (bought by IBM) and Teradata. Unfortunately, those appliances are very expensive and
out of reach for most small- to medium-sized businesses.

With this background and context it’s natural to ask: Is Hadoop the death of data warehousing?

To answer this question, it’s important to divide the techniques of data warehousing from the
implementation. Hadoop (and the advent of NoSQL databases) will auger the demise of data
warehousing appliances and the “traditional” single database implementation of a data
warehouse.

Evidence of this can be seen with Hadoop vendors like Cloudera billing its platform as an
“enterprise data hub,” in essence subsuming the need for traditional data management solutions.

And the Hadoop or NoSQL ecosystem is still evolving. Many big data environments are
choosing hybrid approaches that span NoSQL, SQL and even NewSQL data stores. Additionally,
there are changes and potential improvements to the MapReduce parallel processing engine on
the horizon like Apache’s Spark project. So, while this story is far from over, it is safe to say that
traditional, single server relational databases or database appliances are not the future of big data
or data warehouses.

On the other hand, the techniques of data warehousing to include Extract-Transform-and-Load
(ETL), dimensional modeling and business intelligence will be adapted to the new
Hadoop/NoSQL environments. Furthermore, those technologies will also morph to support more
hybrid environments. The key principle seems to be that not all data is equal, so IT managers



should choose the data storage and access mechanism to best suit the usage of the data. Hybrid
environments could include key-value stores, relational databases, graph stores, document stores,
columnar stores, XML databases, metadata catalogs and others.

In general, while big data will change the implementation of data warehousing over the next five
years, it will not obsolete the concepts and practice of data warehousing.
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