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Traditional Business Intelligence

Traditional Bl
Mainstream business intelligence (BI) Back office
has traditionally focused on ]
enterprise transactional data, and is [ Query || Reporting || otap | [pata mining]
batch oriented, often with long
extract-transform-l oad | at enci ow
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data integration
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Emergence of aninflectionp o1 nt é

Sensors, mobile devices, real time events, web, and unstructured
data have the promise of transforming the way we manage our customers,
resources, environments,heal t hé

AAnalytics over big data (Vo | u e o

AAnalytics over both stored and streaming data, and delivery of near real-
time analytics wherever needed ("Ve |l o g1 t y o

AAnalytics over both structured and unstructured data, and enterprise-
internal and open Web / social mediadata (nVar i et yo
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Decisions at any time scale
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Social media data:
unstructured textual data
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Complex New Social Landscape

A Over 500 Million users on Facebook and 170 Million on [~ .

Twitter =y
. . . S 'A;NA
A Facebook became bigger than Google in 2010 with aPPy Y
8.9% of all web traffic SPokEN !
LANGUAGE s
A People spend over 700 billion minutes per month on & ,4
Facebook B PSS 17pe or ONTRE Comumes [

« ACTVIT
GATHERED OVER. THE

Foms, Co: €105, GASED On) DWTA CATHERED,
SPRING A SUMMER or 2010

A Over150 million active users currently accessing
Facebook through their mobile devices

A Twitter generates 10% of global social media hits to
websites

A Over 30 billion pieces of content (web links, news
stories, blog posts, notes, photo albums, etc.) shared
each month

A Over 50% of Twitter users follow brands!

Source: Randall Munrow/X



Humans as sensors:
tapping social media for insights in real time

What are consumers saying about products and
services on blogs, reviews, twitter, Facebook,

How will my

What are 0 i
_ perations be
Understand What are the people saying affected by recent
main about our

problems our news events?

customers are ||
facing? (

Text analytics and natural-language processing
tools used to determine sentiment, opinions,
intentions, and link it to business data

Modify business processes to react quickly to
social media signals

‘Hu.». T
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Fusing Unstructured Data into the Bl Pipeline via
Information Extraction

[
Structured _
data
T L
Unstructured
data

How will my

What are operations be
the main | Whatare affected by
problems people recent news
that our SELITE| events?

Analytics

contracts,

call logs, Extract structured information from text

reviews AWrap information extraction algorithms inside operators
ropors, APlug operators into the ETL pipeline

ANow, this data is available for querying, OLAP, reporting, analysis
CO”‘TGTS' AStream processing to meet decision latency requirements
em(ﬁél ghg 92 Hewlett-Packard Development Company, L.P. @
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Exploiting Unstructured Data T Overall Pipeline
Two Phase Approach

u Offline Phase and domain specific
U Specify entities, document categories
U Model learning

U Online Phase

u Classification and application of previously learned models
U Analytics such as aggregation, querying, correlation

Y v
Information Extraction Analytics

9  © Copyright 2012 Hewlett-Packard Development Company, L.P. @
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Unstructured Textual Data

ua Di fferent kinds of textwual data, e.g., hew
U Extract concepts from textual data: named
U Each kind of data may require specialized information extraction techniques

Extracted concepts typically form hierarchies

Typically, thereds metadata associated witd.l

The metadata may also form hierarchies

Data arrive at different rates: slow streams (stored data) versus fast streams

Extract fAmeasureso for anal ysi s

u Depend on the application, e.g., volume , senti
U We want to perform multidimensional analysis on the measures along the metadata
dimensions and the concepts

cC:. C. C. C. Cc:

7z



Analysis over Unstructured Textual Data

U Extract Ameasureso for analysis
U Depend on the application, e.g., volume , sentiment polarity/score, severity, popularity, relevance,
e
U Associate measures with concepts and metadata
U We want to perform OLAP-style multidimensional analysis on the measures, e.g.,
aggregate sentiment for a product by time and geography
U We al so want to do correlations, e.g., CoO0mj
events that nrelatedo to my business., &
U We discuss two applications:
U Sentiment Analysis: Use Sentiment Cube
U Situational Awareness over Contracts: Use Contract Cube

7z



sentiment analysis
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Customer Intelligence: Analysis questions:
Se nt| ment An alyS|S ASummary of the customers' opinions on a

specific product.

BMAZONCOM e Sinints s sysmmas scenmsatss o s S w1 AWhat are the most severe problems of a

Your Amazon.com | i  Today's Deals | Gifts & Wish Lists | Gift Cards Your Account | Help

- B roduct according to the customers'

R S o e o e . opinion?

7 N HP_Deskjet F4280
121 Reviews Average Costomer Review Search Customer Reviews Al One Print.
FoAcfchric (121 customer reviews) All-in-One Printer,
@ — | Scanner. Copier
Share your thoughts with other customars Only search this product’s reviews == (CB656A) by Hewlett-

CCost o i o Adre there subgroups of people with similar

(&4 AddtoCart ) | Add toWish List | . .
The most helpful favorable review The most helpful critical review —— Oplnlons’)

115 of 118 people found tha folloving raview helpful 65 of 73 paople found tha Folloving review helpful:
Feiciciie Printer HP F4280 sricie’s Tech Support is Stumped
We bought two of these to replace two HP PSC 1610's This All-in-One (Ai0) was purchased for several reasons, i .
three wks ago - so far so good. The PSC's worked for us the main one was compatibility with Windows Vista Customers who viewed this item also , . .
for 3-4 yrs and by now they both sounded too tired and All was fine for a short period until scanning in greyscale viewed H OW d O C u S t 0 m e r Cban e 0 I"I n I
ready to die. was attempted. There is a bug in the hp scanning HP Desidet F4480
Ink cartridges: Buy the "XL" versions, stands for extra large @ software. The AiO will scan in greyscale if another - Inkjet All-in-One Printer
1 guess. Better price per page and less trips to the store application is used to "import" from the scanner. This issue (CB745AZB1H) by H
o baon sscalared 1o an i time?
Installation: A breeze. For the ones who had problems: ... Read the full review > i .
Read the full review > Published 12 months ags by Stavet -

Published 13 months g by Georga B.
> See more 3 star, 2 star, 1 star reviews

> See more 5 star, 4 star reviews

AWho are the key influencers?

(Qe388A
Packard

by Hewlett-

< previous | [1] 2 .. 13| Next> Most Helpful First | Newest Eirst

FAckc & (25)
Click for pricing info
d

115 of 118 people found the following review helpful:
Frfciciole Printer HP F4280, August 10, 2008
By George B. [+ (Brighton, MI USA) - See all my reviews

.
AHow do opinions spread through the social

(omysaznaa by network?

Frfrtoirr @ (12)

yrs and by now they both sounded too tired and ready to die.
Ink cartridges: Buy the "XL" versions, stands for extra large I guess. Better price per page and less trips to the store.

Instaliation: A breeze. For the ones who had problems: FOLLOW THE EXACT DIRECTIONS, not what YOU think is the Click for pricing info
right way :-) BTW, if I thought the installation of the PSC 1610 was long...this one is REALLY long. Was it an hour? Or 52 used & n

it seems it was

The HP F4280 i 2 ot quister than the PSC 1610 and reasanbly fast. Except at the printing stat: For some rezson ADoes the opinion correlate with some

after you hit "Print’ it takes 3-5 seconds of "Nothing is Happening'. Can this silly problem be corrected?? I ended up Accessories
with some duplicate documents, but now I know better

Save ink and time: Set your default at "Fast Draft” - it makes a very respectable copy at that setting HP 60XL Black US Ink h h h r)
mm oo | other data that we have?

ACan we use opinions to predict some
business outcome?



File Edit View

om: Ci

i HP Deskjet F4180 All-in-One Printer/Scanner/Copier (CB584AFA2L) - Windows Internet Explorer

Favorites Tools Help

~ |EB httpusnww.amazon.com/review/product/BO00QY6ST4/ref=dp_top_cm_cr_acr_txt?%5Fencoding=UTFBBishowViewpoints=1

o o [g Amazon.com: Customer Reviews: HP Deskjet F41.. [ ]

‘,|x||smg.'e

v 8 v [Page v {FTooks ~r @~ & O @

Hello. Sign into get personalized recommendations. Mew customer? Start here.

Your Amazon.com (<]

amazoncom
S

Browse Brands Bestsellers Camera & Photo Computers & PC Hardware Audio, TV & Home Theater Cell Phones & Service

Office Electronics.

FREE Two-Day shipping with no minimum purchase

Your A

unt | Help

Your Lists |

Today's Deals

Customer Reviews
HP Deskjet F4180 All-in-One Printer/Scanner/Copier (CB584A#ADJ1)

o * h Search Cust: Revi
(23) Frdirdrdn’s (84 customer reviews) rch Customer Reviews
(28] Share your thoughts with other cu=td
() —_———————— 3
(10} Create your own review
(15)

| The most helpful favorable review

28 of 38 people found tha following review halpful: -
i So far T couldn't be happier 4~ Only good for very, very casual use

Ok, I confess, I just opened the box 10 minutes ago. But I already printed sewveral This machine is an ink guzzler. T can't print out my term papers without having to go
documents and I couldn't be happier! through at least two cartridges. Unless you only expect to use it for very light use
The cartridges are easy to install, the printer loocks great and the product has a "smart" {print out the occasional e-mail, directions), I'd say look for something else, unless you
feeling to it. want to keep a ton of cartridges in stock all the time.

©Ohh, just one thing. For reasons that escape me, printers do not come with the USB Published 9 months ago by Dabby Cool

cable these days. It's not just this model or just HP...
Read the full review >

Bublished 12 months ago by Steven Burns

> See more 32 star, 2 star, 1 star reviews

> See more 5 star, 4 star reviews

Most Helpful First | Newest First

<previous | [1] 2 . o | Nexts

26 of 29 people found the following review helpful:
e Only good for very, very casual use, December 11, 2007
By Dabby Cool "dabby" (Durham, NC) - See all my reviews

This machine is an ink guzzler. T can't print out my term papers without having to go through at least two cartridges. Unless you only expect to use it for very light use (print
out the occasional e-mail, directions), I'd say look for something else, unless you want to keep a ton of cartridges in stock all the time.

Report this | Bermalink

Comments {2)

Help other customers find the most helpful reviews

wWas this review helpful to you? [ Yes No

28 of 38 people found the following review helpful:
¥t So far I couldn't be happier, September 3, 2007

By Steven Burns [~ (-) - See all my reviews

Ok, I confess, I just opened the box 10 minutes ago. But I already printed several documents and I couldn't be happier!

The cartridges are easy to install, the printer looks great and the product has a "smart" feeling to it.

Ohh, just one thing. For reasons that escape me, printers do not come with the USB cable these days. It's not just this model or just HP. The Laser printer at the office came
without it too.

So don't forget to get yourself an USB cable before you try to install it.

I will probably upgrade to Vista within the next three months and this model works perfectly with Vista, which is a big plus compared to older models.

Anyway, I will update this review later, after a few weeks of printing and scanning.

Healp other customers find the most halpful reviaws Report thizs | Parmalink

Wiae this review halnful o woo? [ Yes | No | Comment

10 used & new from $45.00

This product

HP Deskjet F4180 All-in-
One Printer/Scanner/Copier
(CBsg4a=A21) by Hewlett-
Packard

Sofrckole = (84)

$249.99

Usually ships in 1 to 3 wesks

_Add 1o Wish List

Customers who viewed
this item also viewed

- )

HP Deskjet F4280 All-in-
One Printer, Scanner

Copier (CB&656A) by
Hewlett-Packard

Hririrdy (14)
Buy new: $99-68 $72.99

In Stock
29 used & new from $55 00

Canon Pixma MP470 Photo
All-Tn-One Inkjet Printer
(2177B00Z2) by Canon

ety 1 £113Y

1

&P Internet | Protected Mode: OFf




Sentiment analysis

| feel obligated to counter the bad reviews.
This printer is just fine.
I don't know what people are complaining about regarding the software but it installed seamlessly and is intuitive in its operation.

Even though | am dissatisfied with the paper tray alltogether | am happy that | bought this wonderful printer.

Traditional Sentiment Analysis -
Assign polarity (positive <-> negative) to complete review d


http://i228.photobucket.com/albums/ee287/bubba-sue/smiley-face.jpg
http://www.google.com/imgres?imgurl=http://www.aub.edu.lb/sao/sports/chsc/CHSC_Current_Events/PublishingImages/sad_face.jpg&imgrefurl=http://www.aub.edu.lb/sao/sports/chsc/CHSC_Current_Events/Pages/SessionClosed.aspx&usg=__sFAusar4kyH50wvao2zEoraLHUA=&h=1050&w=1050&sz=43&hl=en&start=7&itbs=1&tbnid=3ivFBv_TIivH1M:&tbnh=150&tbnw=150&prev=/images?q=sad+face&hl=en&sa=G&gbv=2&tbs=isch:1

Attributed Sentiment Analysis

| feel obligated to counter the bad reviews.
This printer is just fine.
I don't know what people are complaining about regarding the software but it installed seamlessly and is intuitive in its operation.

Even though | am dissatisfied with the paper tray alltogether | ani happy that | bought this wonderful printer.

A .S "

/

Attributes
Sentiment Analysis

General exploration of text polarity (positive <-> negative)

Attributed Sentiment Analysis
Product feature- or attribute-based analysis


http://i228.photobucket.com/albums/ee287/bubba-sue/smiley-face.jpg
http://www.google.com/imgres?imgurl=http://www.aub.edu.lb/sao/sports/chsc/CHSC_Current_Events/PublishingImages/sad_face.jpg&imgrefurl=http://www.aub.edu.lb/sao/sports/chsc/CHSC_Current_Events/Pages/SessionClosed.aspx&usg=__sFAusar4kyH50wvao2zEoraLHUA=&h=1050&w=1050&sz=43&hl=en&start=7&itbs=1&tbnid=3ivFBv_TIivH1M:&tbnh=150&tbnw=150&prev=/images?q=sad+face&hl=en&sa=G&gbv=2&tbs=isch:1

Extract Concepts (Attributes) and Sentiment Measures

| feel obligated to counter the m reviews.
This printer is just fiRe.
I don't know what people are [ZelglslETRIgl about regarding the software but it installed _and is _ in its operation.

Even though | am BIEEINEIER| with the paper tray alltoseiber | 3 -that | bought this_p_r_i_n_tg_[;.
V\ \ A

T~ o~/
Attributes Measures(*") &
cartridge | paper tray price printer scanner software
0 1 0 +1 0 +1
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Sentiment Analysis Pipeline
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Rules,
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Multi-Dimensional Sentiment Analysis

Attributes/Concepts As A Dimension For OLAP
Sentiment Score as Measure

sentiment-attribute ] j ] -I ’
| ar ty | + _’
Cartridge | .‘
|, SE
.

Place Software I ' Year

2008 %

LA IL CA NC FL 2007




sentiment cube
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Analysis Exploiting Hierarchies over Extracted Data

Sentiment Cube

i

u
u
u

Aggregate sentiment scores via OLAP-like operations

1 Non-traditional hierarchies

Extended semantics for rollup operations

1 New operations



Sentiment Cube

OLAP analysis over sentiment scores

U Sentiment Table schema:

U  <doc-id; {metadata-dimensions}; concept-dimension; sentiment- CONCEPT
score >
U OLAP like operations over metadata and concept laptop
1 1 screen
dimensions b e g
i For example, get the average sentiment for a concept such as a g PS5 SIES) 5, 8
R _ . - : resolution
il aptopd from |l ocation fAXO0 > N a" printer -
.. . N e 4 quality _ pri
i Extend the scope of traditional operators to a subset of TN sl
- - ® ' =
related concepts rather than just a single concept LOCATION we ¥t TIME
- L T
i  Compare the sentiment score of a given HP laptop model with a AN -
. ~ . . N P‘\) 0’6\\6 \Y [
given Apple model on fAsimilaroao \O \C

U Metadata di mensions are |
and the semantics of rollup and other OLAP
operations carry over

U But é
g,



Concept dimension is different from regular

dimensions (1)

1. The hierarchy may contain root to leaf

paths of different lengths.
U Some OLAP systems insist on inserting dummy
nodes to make all paths of equal length
0O Other systems support
rollup operations are messy
2. Existence of i d a n guplesn g
measure values associated with

concepts that are not leaves.

U  Not supported by typical OLAP systems
U  Have to insert dummy children and additional
fact tuples to associate the measure values

All

Laptop

N

Printer

ﬁraggw but

Screen

Keyboard

Quiality

Installation

AN

Size

Resolution

7z



Concept dimension is different from regular
dimensions (2)

3. No class labels: all concept instances are

of the same class; identify levels by Level
Number /\

0 Some OLAP systems-chsdduppor:'t ﬁpﬁarpt%rpt

hi erarchieso, but operations me s sy have to
resort to writing code). /N\
4. Hierarchy may be a DAG, not a strict tree

i Some OLAP systems support multiple parents, Screen || Keyboard | | Quality || Installation
but to satisfy the Asummari/zati ono property for
rollup, have to assign all/ of \the chil dds measur e
to one parent, or allocate it in some way across : :

Size Resolution

the multiple child-parent relationships (have to
write even more messy code).

7z



Cube Construction & Roll Up Operations

Differences from traditional roll ups for concept hierarchies

U The base cuboid is not the same as fact table.
U The results at the higher level cannot necessarily be obtained from lower

level cuboids. For going up the hierarchy we need to check:
u (i) If there are any leaf nodes at the higher level of abstraction (ii) the presence of dangling tuples.

t Similarly, for roll-up by removing a dimension

Location Feature Count Measure Location Feature Count Measure Location Count Measure
Austin  Screen 2 0 Austin Laptop 3 -1 Austin 3 -1

Palo Alto  Screen 1 -1— = palo Alto Laptop 2 0 Dallas 2 0
Austin  Keyboard 1 -1 Dallas Printer 1 -1 alo Alto 4 0
Dallas Installation 1 -1 San Jose 1 1

Palo Alto  Quality 1 1 :

Palo Alto Keyboard 1 1 Dallas Laptop 1 1 <C|ty>

San Jose Keyboard 1 1

<City, Level2>

<City, Level3> @



For Level DAGS

U To obtain a correct answer for roll-up, we could:
U Pre-compute all the paths from node u to the leaf nodes in the subtree rooted at u
U From these paths obtain the set of all the individual nodes.

U Cumbersome for large hierarchies. Alternatively:
U The correct answer for a roll-up is given by the subtree that has the maximum
number of nodes.

U If aroll-up is performed by removing dimensions other than the
concept dimension, then same as previous slide.

u If the roll-up is performed by removing the concept dimension, then
compute the cuboid as < dim-levels, All >



New equivalence operators

Obtain new equivalence classes with new equivalence operators

U Upward path equality
U Concept b is considered to be equivalent to concept a,
if b is one of the k" ancestors of a.
U Upward subtree equality
U Concept b is considered to be equivalent to concept a,
if b exists in a subtree rooted at the k" ancestor of a
U Downward all-path equality
U Concept b is considered to be equivalent to concept a,
if b is upto a k" descendant of a

Al

Laptop

VAN

Printer

NN

Screen || Keyboard

Quality || Installation

AN

Size Resolution




Rich set of queries can be expressed with these

operators embedded in SQL

U Compute the average senti meil
from all attributes up to a certain depth:

use downward all-path equality
SELECT avg(measure) FROM Table T1
WHERE fipr £ iitcencept

All

ol

Laptop

VAN

Printer

NN

Screen || Keyboard

Quality || Installation

AN

u Compare the sentiment of a particular concept with those

Size Resolution

of its ancestors up to to certain distance: use upward path equality
WHERE fAprintero= T1. chﬂE:l.eqmcteptAND T2.concept

U Compare the sentiment of a particular concept with those of
concepts that share a common ancestor and are up to a
specified depth: use upward subtree equality

WHERE fAprintero = T1. dE) miccenpept ARINEYel(TZ2) <=deweh(Tlerp t

U The user does not need to know the concept hierarchy

7z




beyond sentiment analysis
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Intention Capture & Understanding

Provide analysis and reports on customer Intention Phrase

. . . “ N
intentions and future plans from multiple Intention verb / Action Verb / Intention Obj
sources:

We plan to attend the MNSSHP on Oct 22. There are 5
1 Web forums and discussion groups adults plus 2 kids (5 and 2) If the grandparents don't care

(Disney Mom’s Pa ne|, Yahoo Answers, abou_t rides, wiII_they need to buy the_ special tickets or can
they just stay with there regular admission and not partake

e
U Mostly Q&A type forums with e AT
explicit or implicit intentions

and other information when available
7 2,5

Plan to

attend MNSSHP Oct 22

7z



situational awareness for
contracts
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Contract Situational Awareness

U An enterprise must be able to respond to events that might affect existing business
partnerships

U Political instability or natural disasters in a country: what contracts do we have with suppliers or
distributors based in this country?

U Significant fluctuations in currency values: what contracts do we have that are denominated in
this currency?

u  Changes in commercial law: how does the change in commercial law affect our risk in each
contract?

U Mergers and acquisitions: what contracts do we have with the parties involved in the merger?
U Correlate information in stored repositories or slow streams (e.g., contracts) with
information derived from fast moving streams (e.g., RSS news feeds)



Example

A typhoon in the Pacific region where an enterprise has its main suppliers.

Return pallets

and packaging B Retail stores
Secondary distribution

Deviation mileage

Suppliers

Regianal
Distribution Centre (RDC)

A Key capabilities:

A Extraction @
A Correlation

A Near real-time

33 © Copyright 2012 Hewlett-Packard Development Company, L.P.
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http://upload.wikimedia.org/wikipedia/commons/a/ae/Typhoon_Talim_and_Typhoon_Nabi_regional_imagery,_2005.08.31_at_1125Z._Centerpoint_Latitude-_23-38-46N_Longitude-_123-24-01E.jpg
http://images.google.com/imgres?imgurl=http://www.ncss.com.au/images/Joe and Demo stock.JPG&imgrefurl=http://www.ncss.com.au/ncss-supplier-services.php&usg=__Rbf09swf728nFr1IafpUm0Eiqw8=&h=480&w=640&sz=154&hl=en&start=2&itbs=1&tbnid=_UAihCZWEHro6M:&tbnh=103&tbnw=137&prev=/images?q=supplier&hl=en&gbv=2&tbs=isch:1
http://images.google.com/imgres?imgurl=http://www.mediabistro.com/agencyspy/original/rss-feed-the-var-guy.jpg&imgrefurl=http://www.mediabistro.com/agencyspy/about/&usg=__L7TfW5BI4MGgC4PMYBiMMf_y6dM=&h=300&w=300&sz=53&hl=en&start=1&itbs=1&tbnid=gH9Mdv2ae5FLAM:&tbnh=116&tbnw=116&prev=/images?q=rss+feed&hl=en&gbv=2&tbs=isch:1
http://images.google.com/imgres?imgurl=http://www.mediabistro.com/agencyspy/original/rss-feed-the-var-guy.jpg&imgrefurl=http://www.mediabistro.com/agencyspy/about/&usg=__L7TfW5BI4MGgC4PMYBiMMf_y6dM=&h=300&w=300&sz=53&hl=en&start=1&itbs=1&tbnid=gH9Mdv2ae5FLAM:&tbnh=116&tbnw=116&prev=/images?q=rss+feed&hl=en&gbv=2&tbs=isch:1
http://images.google.com/imgres?imgurl=http://www.business-contract.cn/images/mechanical-contract-sample-form.jpg&imgrefurl=http://www.business-contract.cn/tag/contract-form&usg=__VIbvrcDbXVeebtD-ApZ-9xa5I5Q=&h=796&w=725&sz=157&hl=en&start=4&itbs=1&tbnid=06mIMSTnSHQ2CM:&tbnh=143&tbnw=130&prev=/images?q=contract&hl=en&gbv=2&tbs=isch:1
http://images.google.com/imgres?imgurl=http://www.cesmet.com/img/alert.gif&imgrefurl=http://moviestildawn.blogspot.com/&usg=__-z2gX_Ug5rjvOLRY76ArZ_P_liI=&h=221&w=250&sz=5&hl=en&start=14&itbs=1&tbnid=OuWddvDMLYR72M:&tbnh=98&tbnw=111&prev=/images?q=alert&hl=en&gbv=2&tbs=isch:1
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