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We are going to learn

* What is business analytics
* Role of Bigdata
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Welcome back, this is the last lecture of this section, in fact from the beginning I told you 1*
few lectures, 1% few weeks, 1% 4 weeks in fact were devoted for knowing the functional e-
business functional areas. Next 4 weeks we devoted, including this class we devoted for
knowing the technology. Now over, we did not go to the details of this technology but

knowing this overall technology is necessary for taking business decisions. And next 4



weeks, we are going to talk about various decision support systems which are resulted,

mostly because of these ICT technologies.

So right now we are going to focus on the business analytics and big data. Here we are going
to learn what is business analytics and role of big data. In fact, so far we have discussed about
the technologies and various subsystems. Now, data is generated from every source, from the
transactions, when you carry out transactions, starting from a transaction level, you collect
the data. That data we know is used for management decision support, your management

information system and decision support system uses data to take tactical level decisions.
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What is Analytics

Analytics is the use of data, information technology, statistical analysis,
guantitative methods, and mathematical or computer-based models to help
managers gain improved insight about their business operations and make
better, fact-based decisions.
Descriptive Analytics
— Data visualization
= Statistical description
* Predictive Analytics
- forecasting, prediction, clustering
* Prescriptive Analytics
= Optimization
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Then this data is further refined and used at the strategic level as well. And in last few
lectures we saw not only these transition data, we also, we are also getting location data. Not
only location data, you are also getting the data about the quality of the product. So this huge
amount of data that we are getting about the transactions, about the products, about the
locations, etc. what are we going to do with this data. Because now we have become
informed with the available of the data, while discussing about the difference between data

and information we know that data is something which just exists.

Unless and otherwise we have appropriate tools and techniques and models to use this data,
this is basically useless. So here is the role of analytics. What is analytics, analytics is the use
of data information technology, statistical analysis, quantitative methods and mathematical or

computer-based models to build, models to help managers gain improved insights about their



business operations and make better, fact-based decisions. So analytics is about making fact-

based decisions using the data the technology and responding mathematical models.

So broadly we can classify these analytics into 3 categories descriptive, which is about data
visualisation and statistical descriptions, predictive analysis which like you are forecasting,
predicting, descriptive analysis prescriptive analysis like telling you what is the right way of

doing something is through optimisation.
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Questions  What happened? Why Is this happening? What should | do?

What's happening? What will happen next? ‘Why should | do it?
What actions are needed? Why will it happen? What's the best that can happen?
What exactly is the What if we try this?
problem?
What actions are needed?
Enablers '+ Adhoc Reports *  Data Mining *  Optimization
*  Dashboards *  Text Mining = Simulation
*  Data Warehousing *  Web/Media Mining +  Declsion Madeling
* Alerts +  Forecasting * Randomized Testing
Outcomes Well defined business Accurate projections of the Best possible business decisions and
jproblems and opportunities | future states and conditions transactions

This in fact in one of the earlier classes we have already told little bit, what are various types
of questions that are answered by these analytics. Now coming to this disruptive analysis, the
question such as what happened in the past, what is right now happening, what actions are
needed, what exactly is the problem, what actions are needed and getting answers to this are
your descriptive analytics. So here the tools are use of ad hoc reports, dashboards, data

warehouses, genetic alerts are some of the enablers.

What is the outcome, outcome is a well-defined business problems and opportunities. Now
analytics can be predictive, which answers questions such as why something is happening,
what will happen next and why is it happening, why will it happen. The answers to these
questions can be found by using data mining, text mining, web data mining and forecasting
tools. Again, accurate projections of the future states and conditions which helps in forcing

certain business situations and take some decisions are the outcome of this kind of analytics.

The prescriptive analysis, as the name indicates, prescribes something, so the question such

as what should I do, why should I do it, what is the best that can be, that can happen, what if



if we try this and so on are answered here. So after this, after knowing about these 3
descriptive 3 types of analytics that this descriptive, predictive and prescriptive, let us try to

see one example.
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Example: Retail Markdown Decisions

P Most department stores clear seasonal inventory
by reducing prices.
P The question is:
When to reduce the price and by how much?
P Descriptive analytics: examine historical data for
similar products (prices, units sold, advertising, ...)
P Predictive analytics: predict sales based on price

P Prescriptive analytics: find the best sets of pricing and
advertising to maximize sales revenue
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Let us say this example is about some retail markdown decisions, in fact most department
stores clear their seasonal inventory by reducing prices. Now the question is when to reduce
the price and by how much. Through descriptive analysis we can examine, we can view
descriptive analysis is basically viewing the data. To examine the historical data for similar
products, prices, units sold, advertising that has happened, we can visually see it and think of
taking some decisions. Then next step is we can use some kind of predictive analysis for

predicting sales based on price and taking some decisions accordingly.

Next we can use some kind of prescriptive analysis to decide what is the best pricing and
what is the advertising strategy that can maximise my sales revenue. So for the same
situation, now we can use descriptive analytics, predictive analytics and prescriptive

analytics.
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Supply Chain Analytics

* Data managementresources
— Data acquisition & management (RFID, ERP, database)

— Analysis (data mining)
IT-based supply chain planning resources
Performance management resources

= Statistical process control, Six Sigma, etc.
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Okay, now we, coming to our supply chain situations, if we would like to have such kind of
analytics in the supply chain, we need some data management resources for acquisition and
management of the data from your RFID, ERP and other databases. We can use some kind of
analysis which includes data mining, other analysis of course are there. We need to, we need
to have IT based supply chain planning resources, support of this and support of. And we can
also help in performance management for statistical process control, for managing your 6

Sigma process and all.
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Big Data Definition

* No single standard definition...

“Big Data” is data whose scale, diversity, and
complexity require new architecture, techniques,
algorithms, and analytics to manage it and extract

value and hidden knowledge from it...
https://web.cs.wpi.edu/~cs525/s13-MYE/lectures/1/intro.pptx
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Now, as we have been talking about, this analytics is about making informed decisions,

informed fact-based decisions. Now when it comes to fact-based decisions, the facts are



basically what, about the data. And as I have told, the data is no more limited to transaction
data, volume of the transaction data is already increasing but the kind of source that we have
discussed more recently, like that of sensors, IOT, your RFID and other IOT devices etc.,
GPS and so on are generating huge amount of data. Those data are different from your

transaction data.

However there is no standard definition so far for big data, but this definition I got from some
other source. In fact some of the facts I have got this from the source itself. This big data is a
is data whose scale, diversity, complexity requires new architecture, techniques, algorithms

and analytics to manage it and extract the value and hidden knowledge from it.
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1-Scale (Volume)
* Data Volume

— 44x increase from 2009 2020
— From 0.8 zettabytes to 35zb

* Data volume is increasing
exponentially
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Characteristics of Big Data:
2-Complexity (Varity)
» Various formats, types, and structures

* Text, numerical, images, audio, video, sequences,
time series, social media data, multi-dim arrays, etc...

« Static data vs. streaming data

* Asingle application can be generating/collecting
many types of data
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There are, as they say there are some 5 Vs associated with big data, in fact some of them
countdown on 3 Vs, some of them are 4 Vs and 5th V is basically knowing about whether
you have value associated with the data or not. But anyway, in technical terms people usually
use 4 Vs and the way the Vs are written are also different because the literature is not yet
standardised, but anyway the 1* important characteristics of this big data is this volume. In
fact, there is almost 44 times the data increased between a very small period, that is from 0.8

Zettabytes to 35 Zettabytes, it is a huge change.

This volume, this data volume is, as this data generating sources keep generating the data,
this volume is increasing exponentially. The 2™ characteristic of this big data is variety. It is
comes in various formats, types and structures. For example, your RFID data, you GPS data,
have other sensor data, data from the customers your, which comes from the social media,
etc., they are in different formats, someone in text, numerics, image, audio, video, sequences,

timeseries and so on.

Some of this data are static and some of them will be streaming, they will be coming
continuously, their velocity is very high. Then though they are coming from various sources,
finally data fusion has to happen to take certain decisions. So a single application in the
scenario, big data scenario can be generating or collecting data from many many different

Sources.
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aracteristics o 18 Udla.

3-Speed (Velocity)
* Datais begin generated fast and need to be processed
fast
* Online Data Analytics
* Late decisions =» missing opportunities
* Examples

— E-Promotions: Based on your current location, your purchase history, what you like =»

send promotions right now for store next to you
— Healthcare monitoring: sensors monitoring your activities and body =» any abnormal
measurements require immediate reaction
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Big Data: 3V’s

Big Data = Transactions + Interactions + Observations

BIG DATA
Potabytos
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Then the 3™ characteristics is actually velocity, which is about how frequently the data gets
generated. For example, think about your RFID data, GPS data, they come depending on your
device’s capability, they come in fact continuously, they come in, even you can adjust it to
milliseconds or seconds or whatever, based on your choice. Your stock price data, it comes so
frequently, varies, seconds to seconds variation you can see. So if you do not have proper
online data analytics tools, as soon as this data comes, you should be able to take decisions, if

you do that, in fact you lose many business opportunities.

Examples include your E Promotions: based on your current locations, your purchase history,
what you like, send Promotions right now to store next to you. Healthcare monitoring:
sensors monitoring your activities and body. Any abnormal measurement requires immediate
reaction. These are the 3 Vs, volume, velocity and variety which are associated with how
complex data, how speedily it is coming and what is the volume. If you look at this diagram,
while from ERP you were getting the data in megabytes, from CRM you are getting the data
in gigabytes, from where you are getting the data in terabytes and from your RFID sensors,

you are getting the data in petabytes.

You can see other details from here, what are various applications of this data, what are
various sources of this data and as we increase along this line, there is increase in decision-
making, often very complex decision-making requires increased in not only in data volume,

in data variety and complexity.
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Some Make it 4V’s
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Harnessing Big Data

* OLTP: Online Transaction Processing (DBMSs)
* OLAP: Online Analytical Processing (Data
Warehousing)

* RTAP: Real-Time Analytics Processing (Big Data
Architecture & technology)
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Then some even and a 4™ V, that is called veracity which is about uncertainty and
inconsistency associated with the data and approximately solving them. So you have these 4
dimensions, data at rest, which basically is terabytes to exabytes of existing data to process.
Data in motion, this is the streaming data, this has milliseconds to seconds to respond. You
have many forms in structure, unstructured text and multimedia data. You have data in doubt,
which is uncertainty due to the data inconsistency, incompleteness, ambiguity, latency,

deception, model and approximation and so on.

Now in order to harness the big data you have many technologies. Online transaction
processing, online analytical processing, 1% one is related to database, in fact you remember

the lectures that we did while managing out data resources, in fact many of these things we



have covered a little bit more detail. And about real-time analytics which has basically

evolved because of this high velocity big data.
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What'’s driving Big Data

= Optimizations and predictive analytics
- Complex statistical analysis
= All types of data, and many sources
- Very large datasets
= More of a real-time
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Pradictive Analytics
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\ - Ad-hoc querying and reporting

- Data mining techniques
- Structured data, typical sources
ow BUSINLSS VALUL [ | - Small to mid-size datasets

' NPTEL ONLINE
IIT KHARAGPUR CERTIFICATION COURSES

Ig Data lechnology

‘ Big Data: The Moving Parts
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Now who all are generating, social media networks, scientific instruments, mobile devices,
sensor technologies and network. Now what are the driving, what is driving this big data, is
ad hoc querying and reporting, which is for business intelligence, data mining, use of data
mining technique, which uses structured data, typical sources, small to medium-sized data
sets, then relative analysis in data mining, which requires optimisation, predictive analytics,
complex statistical analysis, data from various sources, large datasets and more of real-time

data.



What are technologies? From very deep, fast data to large volume of the data, you have
various technologies, you can just name this because knowing about these technologies
simply does not, I mean naming this technology does not make sense. But it is basically what
this diagram indicates is how what are the, what are the technologies for various types of data
and what kind of insights you get and what kind of analysis you do. In fact some of these
analysis and a few more data sources and little bit more on this analytics part we will be
knowing while discussing about the decision supporting in e-business, specifically we will be
talking about decision-making situations which are resulted because of because of new

phenomena that is happening in the business world.
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Supply Chains & Big Data

* Tracking
— RFID/GPS
* Manufacturing
— Cyber Physical Systems
* Sales and Marketing
— Customer reviews, log
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Example Supply Chain Big Data Sources

Data Type Volume Velocity Varioty

Sales More detall = price, From monthly & Direct sales, Distributor sales,
quantity, items, time of day, weekly to dally & Internet sales, international sales,
date, customer hourly competitor sales

Consumer More detail - items From click through  Shopper identification, emaotion
browsed & bought, to card usage detection, “Likes”, "Tweets”,
frequency, dollar value, product reviews
timing (RFM+)

Inventory Perpetual inventory by From monthly Warehouse, store, Internet store,
style, color, size updates to hourly vendor inventories

updates

Location/Time  Sensor data to detect Frequent updates  Not only where, but what is close,
location, better inventory within store and in  who moved it, path, future path,
control transit maobile device evidence
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Now in the supply chain literature, big data is coming from many sources, while tracking the
products from GPS and RFID, in manufacturing, in manufacturing so far in we have not have
any decision on this. The data, the parts themselves are talking about, parts are now talking to
each other and they are sending data to some centralised server, these are called cyber
physical systems. In fact Industry 4.0 is all about it, this is about machine to machine

communication, as a result huge amount of data is getting generated.

Next is prevailing sales and marketing while analysing weblogs, understanding customer
reviews, again you encounter big data. This is a more detailed example of various, during
various datatypes and based on this volume, velocity and variety. For example sales, you
have more detailed price, quantity, item, time of the day a date, customer, where the sales is
actually happening. This is velocities from monthly, weekly to daily and sometimes it is
hourly. Variety, direct sales data, distribution, recruited field data, Internet sales data,

International sales, competitors sales, data is coming from various sources, this is variety.

In case of consumer, you have more details about the items browsed, bought, frequency,
dollar value and timing. Then velocity is coming from the click through to the card users,
credit card users. Then you have variety, which includes software identification, emotion
detection like his likes, tweets, etc., his correct reviews and so on. Inventory, perpetual
inventory by style, color, size, this is can be, velocity can be found monthly update to hourly,
monthly update to hourly update, data is coming from warehouses, food, Internet store, when

the inventories and so on.

Location and time data, sensor data to detect locations, better inventory, control and all.
Velocity is, frequent updates within the store, in transit and so on. It is not only where but

what is chosen, who moved it, path, future path and so on.
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Big Data Opportunities to Improve:

Demand forecasting
= Link real-time sensors to machine-learning algorithms
+  Bar-coded checkout & Wal-Mart RFID chips already exist
= Enables real-time response
*  Warehouse design & location
— System design for optimality
*  Aclassical operations research problem
+ Canuse network analysis to be more complete
Supplier evaluation & selection
= Probably the most commeonly researched supply chain function
— Canconsider more factors, more up-to-date data
Selection of transportation nodes
= Real-timetruck/rall assignment
+  Already exists
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Ow Lompanies are using oigdata

Kyruus Start-up Data about physiclan networks = track patient leakage
Recorded Future Start-up Use Internet data to help predict

uprs Established Track packages, monitor vehicles & route them
United Healthcare Established Take voice calls, put in text, text-mine

Macys.com Established Personalization of ads

Bank of America Established Better understand customers by channel

Citigroup Established Maonitor customer credit risk

Sears Holdings Established Real-time retail monitoring

Verlzon Wireless Established Sell data on maobile phone user behavior (movement, buying)
Schneider Established Trucking — sensors for location, driver behavior
International
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Then this big data provides various opportunities to improve the supply chain operations for
demand forecasting by linking the real-time sensors to machine learning sensors to machine
learning algorithms, barcode checkouts and in case of Walmart RFID chips already exists.
Then this enables real-time responses about the demand. Warehouse design and location, you
can design system for optimality, it is a classical operations research trouble of course but it
can use network analysis to be more complete. Supplier evaluation selection, it can consider

more factors and more up-to-date data.

Selection of transportation nodes, real-time truck and rail assignment, so such systems
already exists and as more data comes in, but algorithms are warranted. Companies are using

this big data for their advantage. Both, it includes both start-ups and established companies.



For example UPS, it tracks packages, avoidance vehicles and tours them. Then Schneider
International for trucking, for trucking it gets the sensor locations, driver behaviour, etc. So

these are some of the uses the companies are already making.
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Supply Chain Analytics with Bigdata

* Big data supports real-time decision making
— Grocery stores
- Wal-Mart
— American Airlines — yield management
— Trucking = monitor real-time breakdown response
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In grocery stores, in stores like that of, big stores like that of Walmart, by airline companies,
by trucking companies, are all happening or getting revolutionised because of this big data.
So with this we finished this lecture, from next class onwards we are going to learn about the

decision support modules in e-business, thank you very much.



