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Business Intelligence

As companies become larger, more complex,
and more diverse (multinational), it becomes
harder and harder for them to understand who
their customers are, how to best serve them,
and how to maximize their profits

To make such decisions in todays’ fast paced
global marketplace, companies make extensive
use of something called “business intelligence”
Data on every single aspect of a business is

meticulously collected and then rigorously analyzed
to make sure each action is optimal



Business Intelligence (con’t)

This approach relies on large “data
warehouses” and complex
software that uses sophisticated stamer, 7l e
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Business Intelligence (con’t)

The Economist says it's "a golden vein®, and business
experts now call it "the new science of winning"

FedEx, Capital One, and Amazon.com can't function
without it

It's been adopted by nearly every Fortune 500 company

Even professional sports franchises like the Boston Red
Sox, Oakland A's, and New England Patriots are being
forced to use this technology

A Gartner survey of 1,400 chief information officers
suggests that business intelligence is the number one
technology priority for IT organizations"
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Back in the 1980s, consultants Richard Fairbank and Nigel Morris
realized that by analyzing data, credit card companies -- like a tiny
Virginia bank called Signet -- could systematically target the most
lucrative customers, while leaving their competition to fight over the
rest

Their approach was so successful, Signet ended up spinning off its
credit card division as a separate company, which became Capital
One

Today, Capital One runs approximately 300 data tests per day, and it
credits data analysis with increasing the retention rate of its savings
business by a whopping 87% while simultaneously slashing the cost
of acquiring new customers by 83%

Bl has allowed Capital One to increase the value of its stock 1,000%
over its first ten years as a public company -- outpacing the S&P 500
. by a power of 10




Business Intelligence (con’t)

Companies are not short on data

The average large business stores
more than 200 terabytes (1019)
from their daily transactions

This tells them who is buying
what, and also where and when

But today business also need to
know why, or why not

How have companies traditionally
done that ?




Business Intelligence (con’t)

Traditionally this was done with
classical business research
such as surveys, focus groups,
etc.

But today it also comes from
tweets, videos, likes, clickstream
data, and other social media

m This is called “Big Data”

®m The average company in 15
of 17 US sectors now has
more data stored than the
Library of Congress
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Know Thy
Customer

Biometrics and other
surveillance devices
will allow retailers and
shoppers to interact
in new ways.

© Facial recognition
software triggers a
personalized message
to Steve, drawing on
information from his
loyalty program profile.

© A sales associate
picks out a dress

for Molly based on her
purchase history.

© The attendant at

the fragrance counter
is notified that Sara's
birthday is approaching,
so she's eligible for

a gift with purchase,

© Neil is flagged as an
“unwanted person,”
and security is alerted.

Focus On/Big Data

Molly: Prefers dresses/
natural fibars

1/2 price on Floor 3

Greotings, Stovel
All chavers are now

full price

Sara: Stay-at-home mom,
birthday in two days
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Big Data Applications — SllSns

== % INTEREST

In addition to business applications, big data
storage and processing requirements are also
showing up In:

= Search analysis
= Genomes

= Phone records (such as the metadata analysis by
our NSA)

= Video surveillance processing . sd?aﬁsemﬁgnc;e
= Geological surveys TR e
= Climate data | |

= Bioinformatics, disease (i.e. cancer) simulation
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Wikipedia

Business intelligence (Bl) is a set of theories,
methodologies, architectures, and technologies that
transform raw data into meaningful and useful
Information for business purposes

Making use of new opportunities and implementing an
effective strategy can provide a competitive market
advantage and long-term stability.

Common functions of business intelligence technologies
are reporting, online analytical processing, analytics, data
mining, process mining, complex event processing,
business performance management, benchmarking, text
mining, predictive analytics and prescriptive analytics
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Business Intelligence
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Business Intelligence Skills

Database — SQL

Data Warehouse

Statistics

Analytics (quantitative methods)
OLAP

Data Mining

Data Visualization

Artificial Intelligence
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Top Tech Initiatives for 2015
[CIO Magazine Survey]

Business Intelligence (analytics)
Mobile Technologies

Cloud Services

Application Modernization
Customer Experience Technologies
Security and Risk Management
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Data Analytics Jobs

A report released in 2016
by Glassdoor says that
data scientists have the
best jobs in the U.S.,
according to that
company's analysis.

With a median base
salary of $116,840, more
than 1,700 job openings
on Glassdoor's site, and
a user-provided career
opportunities rating of
4.1, "data scientist" took
the prize for most highly
rated job title in
America.
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Example Database Tables
[salesperson, product, sales]

S (SID, SName, City)
P (PID, PName, Size, Price)
SP (SID, PID, Qty)

Energetic
Salesperson /"4
Wanted

Keys ?
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Salesperson Table (S)
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Product Table (P)
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SP Table (Intersection Table)
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Access Exercise

1. Design each of three
tables (S, P, SP), and set
primary keys

2. Set up relationships
(foreign keys)

3. Enter data

Copyright Dan Brandon



Don’t look ahead !




Access Model

sID

Copyright Dan Brandon, PhD, PMP

B sp
SID PID Qty -
SName ~-| City - Z i =l
Peterson Aarhus 52 P3 L
Olsen Copenhagen 54 = 200
Hansen Odense 54 P8 100
lensen Copenhagen = Pl 20
55 P3 500
55 Pa 800
55 PS5 500
55 PE 100
EJP

PID - PName -~ Size - Price -

p1 Shirt 6 $50.00

P3 Trousers 5 590.00

Pa Socks 7 520.00

Ps Blouse & 550.00

P8 Blouse a 560.00

22



Access Relationship View

[establish “referential integrity”]

=5 Relationships = [=] =5

P

(| »

¥ PID _\ % sID — = F sID
PMame o % PID SMame
Size

Qty City

Price

A |

Makes sure that the corresponding rows exists in S
and P before adding entries to SP

Makes sure that entries in SP are deleted before
deleting corresponding entries from S or P

Copyright Dan Brandon, PhD, PMP




Access “Query by Example”

Query-By-Example (QBE) is non-
procedural

There Is no standard for QBE

Not all gueries can be done in OBE

Create an Access QBE to answer this
guestion:

m ‘|n which cities are salespersons
located ?”

Copyright Dan Brandon



Don’t look ahead !




Query Results
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Access Query Grid

¥ SID
SMName

City

Field: | City (=]
Table: |5
S5ort: | Ascending

Show: [ [

Criteria:
ar:

Copyright Dan Brandon



Access Datasheet View
(Execute Query)

@ 1 - Projection

City
Aarhus
Copenhagen
Odense




SQL

[structured query language]

SQL Is an international standard

Many more queries can be done in SQL
than in QBE

Some queries can be done by one or
more alternative methods in SQL

SQL 1s more efficient than QBE

SQL is used to interface to databases
from programming languages

Copyright — Dan Brandon



Retrieving Data via SQL

SELECT columns-in-output-tables

= FROM input-tables

= WHERE logical-expression

= ORDER BY columns -in-output-tables
Output is always a table

= may be a table with only one row and/or

column

= may be a NULL table

Copyright Dan Brandon



Access SQL View

oo
ol

- LE Home Create External Data Database Tools Design

£ ! @Eg 'i'! /! ; x§ D union = >=In

- '3 Pass-Through =D
View  Run Select | Make Append Update Crosstab Delete o Show S
v Table ”, Data Definition || Tapje =% Bt
Results Query Type

@ Security Warning Certain content in the database has been disabled Options...

Queries « ¢ || SELECT DISTINCT 5.City
FROM 5
Q1 - Projection lDRDER BY S.City:

010 - MOTIM

011 - Like

M2 - Caluculated Value
13 - Exists subquery

3144 -In Subquery

(14E - Join vs Subquery
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Relational Algebra PROJECTION

(“project” certain columns)

SELECT DISTINCT City
mFROM S
mORDER BY City

DISTINCT removes redundant columns*
“In which cities are salespersons located ?”

* In Access, select “Show Property Sheet”
then; select “unique values” to “yes”

Copyright Dan Brandon



Query Properties

. » - Property Sheet *
@ @ - Prjecion B Selection type: Query Properties
g : General
J Description
7 H Default View Datasheet
Output All Figlds No
Top Values All
Unique Values Yes
. Unigue Records No
Source Database [current)
ED m Source Connedt Str
Record Locks No Lotks
Field: | City E Recardset Type Dynaset
Table: |5 ODBC Timeout 0
Sort: | Ascending Filter
Show, Order By
Criteria: Max Records
g M Orientation Left-to-Right
|T|_| m Subdatasheet Name
Link Child Fields
Link Master Fields
Subdatasheet Height 0"
Subdatasheet Expanded | No
Fitter On Load Na
Order By On Load Yes
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Distinct & Distinctrow

In Access:

mDISTINCT - Shows rows If
selected columns are unigue

eDISTINCTROW - Shows rows If
entire row from underlying
table(s) are unique

Copyright Dan Brandon



Access Exercise

Perform an Access query via
the query grid (QBE) to answer
this question:

m‘List info for salespersons in
Copenhagen”

What Is the SQL for this query ?
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Don’t look ahead !




s

@ J2a - Selection

=]

304

¥ sID
SMame

City

A |

Field: [SMame

Table: |5

Sort: | Descending

Shows

Criteria:

orn

A L]

City

“Copenhagen”
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Query Results
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Relational Algebra SELECTION (WHERE)
(“select” certain rows)

SELECT *
aFROM S
= WHERE City = ‘Copenhagen’

= ORDER BY SName DESC

“List info for salespersons in Copenhagen’
* selects all columns
DESC sorts in descending order

Copyright Dan Brandon



SQL “Join™

Multiply the two tables together (“cross
join” - finds all combinations):

= Combine every row of the first table
with every row of the second table
Eliminate the rows that do not match the
join criteria
= Join criteria is usually a match between a

foreign key in one table and the primary
key in another table

Copyright — Dan Brandon



SQL Join (inner) on Vendor ID

Checks Vendors
{transaction) | master)
Date Amount
1 B 4/11/2008| 5 451.58 | A Adams Corp.
2 D 4/14/2008| 5 4.483.99 8 Blette, Inc.
3 B 4/15/2008| S5 848.48 | C Carlsen Co.
4 A af18/2008| 5 8,564.99 | = ERT Corp.
5 = 4f19/2008| 5 1,941.80 z Franks, Inc.

Dynaset (combinad)

12 Vendor ID Mamee Date Amount

1 8 Blette, Inc. |4/11/2008] 5§ 451.58 What about
3 B Blette, Inc. |4/15/2008) $ 848.48 Check 2 ?
a4 A Adams Corp) 4/18/2008| 58,564.99

5 E ERT Corp.  |4/19/2008] 51,941.80
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SQL Join Query

[show salespersons (name and ID) and how much they have sold]

F Q6 - Simple Join

=3 (6 - Simple Join

SELECT DISTINCTROW 5.5Name, 5,510, 5P.FID, 5P.Qty
FROM 5 INNER JOIN 5P ON 3,310 = 5P.5ID;

A

Field: | HTFINE [+] 5D FID Qty
Table: |5 5 5P 5P
Sort:
Show:
F Criteria:
== Q6 - Simple Join or:
SMame - SID - PID - Oty -
52 Pl 200
Olsen 52 P3 100
Hansen 54 P5 200
Hansen 54 P& 100
lensen 55 Pl 50
lensen 55 P3 200
lensen 55 P4 B00
lensen 55 B3 200
lensen 55 P& 100
42
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Database - Spreadsheet

Data Is often exported
from data warehouses or
databases into Excel or
another analysis tool

Objects (such as queries)
can be defined as the
source of an export to
Excel or other tool

Copyright — Dan Brandon



Export Database Object to Excel
[right click object]

T P G

Home Create External Data Database Tools Design @

E ! @ D! *' /! % X' @D Union J jﬁlnsertRo.ws F

@ Pass-Through s | # Del

Z 1 [3F Property Sheet

T % e vames

View Run | |Select | Make Append Update Crosstab Delete sh . . Totals Param
= Table . Data Definition | Tsp)c er Al Return: -
Results Query Type Query Setup Show/Hide
Queries.
Q1 -Projedtion =50 Q6 - Simple Join o = o=
5 Qu-NOTIN [SELECT DISTINCTROW S.SName, S.5ID, SP.PID, 5P.Qty =
FROM 5 INNER JOIN SP ON 5.5ID = SP.SID; a3
B Qul-Like Il
BB Qi2- Caluculated Value
P QI3 - Eists subquery
EF Qi4A-In Subquery
EH QI4B - Join vs Subquery
EF Q15 - Subquery of Same Table
2 Q16 - Fundions
B Q17 - Having
BB QI8 -Total Sales
P Q18- Total Units
B Q19 -Total Sales by SID
BB Q2 - Selection
£3 Q20 - Sales by SID, Qualified
2P Q2a-Selection
= Q®
B Q4 -Intersection
P Qs - Difference
B Qsa-Wrong difference
B Qs - Simple Jain
@ open
EF Qsa-Outer join
€ Design view
= Q7 - simple Join (
Export Y@ Exeel
= Q8- Self Join E
Collect and Update Datavia E-mail | (b SharePaint List
BB Q2 -Between =
=i Rename [} Word RTF File
@D Q3 -Union - )
Hide in this Group i EOF
@ Q3a-Union
@ Delete [AF  Access
e 5 TextFile
| o e
2a copy = xmLFie
y . ODEC Datab
B pase = C Database
. [@ HTMLDocument
& Object Properties
- dBs  dBASE File
@ Check Web Compatibility
By word Merge
Form View Num Lock | [ &8 i fse| b
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Or from ribbon:
External Data Tab, Export Group, Excel

Home Create External Data Database Tool

E PZ ﬁ ’ﬁ ¥ Text File @ i @:ﬁ :L LﬂE, (&} Access LE @ %\‘j v“ &y Discard Changes

¥ XML File bzl Word Merge 4 Cache List Data
Saved Linked Table Excel Access ODBC Saved Excel Text XML PDF  E-mail Create Manage | Work Synchronize . .
Imports Manager Database iﬁ More ~ | Eyports File File  orXPs % More ~ E-mail Replies | Cnline &4 Relink Lists

Import & Link Export Collect Data Web Linked Lists

Queries = «

QL - Projection 231 06 - Simple Join = & =

Q10 - NOTIN SELECT DISTINCTROW 5.5Name, 5,510, 5P.FID, 5P.Cty -

. FROM 5 INMER JOIN SP ON 5.5ID = SP.SID; I:I
(11 - Like |

(12 - Caluculated Yalue

(13 - Exists subguery
(144 - In Subgquery

Q14B - Join vs Subquery

Q15 - Subquery of Same Table
Q16 - Functions

Q17 - Having

(18 - Total Sales

(J12a - Total Units

()19 - Total Sales by SID

(2 - Selection
(320 - Sales by SID, Qualified
Q2a - Selection

12k
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Export Database Object to Excel
(con’t)

rosoft

Query Tools

Home Create External Data Database Tools Design

E [] @ D' ﬁi" /q % X' @D Union J SalnsertRows 3 Insert Columns z o] [ Property Sheet
E ) 0 =
. . L ® @ Pass-Through = Delete Rows | A D, Calumns I? & Table Names
View  Run Select | Make Append Update Crosstab Delete N Show N . Totals Paran 1]
= Table . Data Definition | Tapje o Builder Al Return: -
Results Query Type Query Setup Show/Hide
Queries ® «
Q1 - Projection 25 Q6 - Simple Join = =2 =
Q10 - NOTIN [SELECT DISTINCTROW S SName, 5.5ID, SP.PID, SP.Qty -
FROM 5 INNER JOIN SP ON S.51D = SP.SID;
QU1 -Like [
Q12 - Caluculated Value
Q13 - Exists subquery
[ B
Q144 - In Subquery Export - Excel Spreadsheet |2 |
QI4E - Join vs Subquery
Q15 - Subquery of Same Table Select the destination for the data you want to export ‘ | /
Q16 - Functions
Q17 - Having Spedfy the destination fle name and format.
Q18 - Total Sales
Blename: | ¢:\nydata\423-QUANT \Export-E X [ Browse.. |
Q183 - Total Units \mydatal428-Q xport-Example, xlsx wse.
Q19 - Total Sales by SID
File format: | Excel Workbook (*.xsx) [+]

Qz - Selection
Q20 - Sales by SID, Qualified EREE TS
Q2a - Selection
Qzb

Q4 - Intersection

Export data with formatting and layout.
Select this option to preserve most formatting and layout information when exporting a table, query, form, o report.

|| Open the destination file after the export operation is complete.

QS5 - Difference Select this option to view the results of the export operation. This option is available only when you export formatted data.

QSa-Wrang difference
Export only the selected records.

0= S A Select this option to export enly the selected records, This option is onlly available when you export formatted data and have records
selected.

Qsa - Duter join

Q7 - Simple Join (Class Exercise)

QB - Self Join
Q3 - Between
Q3 - Union
Q3a - Union
Form View Num Lock | [ &8 i fse| b
-

Copyright — Dan Brandon



Export Database Object to Excel
(con’t)

|E| H 9~ = Export-Examplexlsx -
Home Insert Page Layout Formulas Data Review View
m %C”t Calibri -1 v AN E%E o General -
F'_aste A coprT B 7 U~ i~ &~A~ EE = EEIE M - . =0 .00 (g
« o Format Painter = = - = = =| = = erge & Center $ f * | Sh0 30 Eci
Clipboard T Font T Alignment M Mumber a
cs - £ | P8
A B C D E F G H | ]

1 SName SID PID ay |

2 Olsen 52 Pl 200

3 |Olsen 52 P3 100

4 Hansen 54 P53 200

5 |Hansen 54 [ps | 100

6 Jlensen 55 Pl 30

7 |Jensen 55 P3 S00

8 Jensen 55 P4 800

9 lensen 55 P5 S00

10 [Jensen 55 P& 100

11

12
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Export Database Object to Excel

(con’t)

EXPORT

SOURCE OBJECT

FIELDS AND RECORDS

FORMATTING

Without
formatting

With
formatting

Table or query

NOTE Forms and
reports cannot be
exported without
their formatting.

Table, query, form,
or report

All fields and records in
the underlying object are
exported.

Only fields and records
that are displayed in the
current view or object are
exported. Filtered records,
hidden columns in a
datasheet, and fields not
displayed on a form or
report are not exported.

Copyright — Dan Brandon

The Format property settings
are ignored during the
operation.

For lookup fields, only the
lookup ID values are exported.

For hyperlink fields, the
contents are exported as a text
column that displays the links
in the format
displaytext#address#.

The wizard respects the
Format property settings.

For lookup fields, the loockup
values are exported.

For hyperlink fields, the values
are exported as hyperlinks.

For rich text fields, the text is
exported but the formatting is
not.



Export Database Object to Excel
(con’t)

IF THE AMD THE AND YOU THEN
DESTINATION SOURCE WANT TO
WORKBOOK OBIJECT IS EXPORT
Does not exist A table, The data, The workbook is created during the export
query, with or operation.
form, or without the
report formatting
Already exists A table or The data, but The workbook is not overwritten. A new
query not the worksheet is added to the workbook, and is
formatting given the name of the object from which the
data is being exported. If a worksheet having
that name already exists in the workbook,
Access prompts you to either replace the
contents of the corresponding worksheet or
specify another name for the new sheet.
Already exists A table, The data, The workbook is overwritten by the exported
query, including the data. All existing worksheets are removed, and a
form, or formatting new worksheet having the same name as the
report exported object is created. The data in the Excel

worksheet inherits the format settings of the
source object.

Copyright — Dan Brandon
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What is the “scientific
method” ?

Copyright — Dan Brandon



Don’t look ahead !




The “Scientific Method”

Formulate a hypothesis

Gather data:

= Experiments

m Surveys

= Observations

Use inferential statistics

to see if the data Vv
supports the hypothesis y Z——

Copyright — Dan Brandon



Wikipedia

Data mining is the computational process of discovering
patterns in large data sets involving methods at the
Intersection of artificial intelligence, machine learning,
statistics, and database systems

The overall goal of the data mining process is to extract
Information from a data set and transform it into an
understandable structure for further use

Aside from the raw analysis step, it involves database and
data management aspects, data pre-processing, model
and inference considerations, interestingness metrics,
complexity considerations, post-processing of discovered
structures, visualization, and online updating

54
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Data Mining Techniques

55

Association or affinity analysis uses a specialized set of
algorithms that sort through large data sets and
express statistical rules among items

Nearest-neighbor and clustering method
Text mining and context analysis

Neural computing is a machine learning approach
which examines historical data for patterns

Intelligent agents retrieving information from the
Internet or from intranet-based databases

Genetic algorithms



Purchase Information

Purchase patterns of customers (transaction data)
contain a huge wealth of information that many
business now use for a variety of purposes:

= Marketing

= Up selling

= Cross selling

= Recommendations
= Inventory & logistics SNOPPSCS S
= Store management

m This is often combined with shopper ID information




Affinity Analysis
[Market Basket Analysis]

This Is the most widely used and, in many ways,
most successful data mining algorithm

It essentially determines what products people
purchase together

Stores can use this information to place these
oroducts in the same area (particularly preferred
orands)

Direct marketers can use this information to
determine which new products to offer to their
current customers

Inventory policies can be improved if reorder points
reflect the demand for the complementary products

57




Association Rules for
Market Basket Analysis

Rules are derived in the form
“left-nand side implies right-
hand side” and an example is:

Yellow Peppers IMPLIES Red
Peppers, Bananas y,
)




Unidirectional Rules

59

The rules are
unidirectional

The following Is an
“obvious” rule:

m Caviar IMPLIES Vodka
But the reverse IS not
true:

= Vodka IMPLIES Caviar



Measures of Predictive Ability
[“left-hand side implies right-hand side” ]

60

Support (prevalence) refers to the
percentage of baskets where both left and
right side products were present

Confidence measures what percentage of
baskets that contained the left-hand product

also contained the right

_ift measures how much more frequently the
eft-hand item is found with the right than
oure chance (the product of their individual
orobabilities of occurrence)




— %
Example rule: a

Green Peppers IMPLIES Bananas

m Confidence — 85.96
About 86% of the baskets with green peppers
also had bananas

m Support —3.77
About 4% of the baskets had both green peppers
and bananas

mLift—1.37

It is 1.37 times more likely to find green peppers
with bananas than the product of their individual
probabilities (probability of green peppers AND
bananas)

61



Example Analysis

Green Red Peppers Yellow
Rule: Peppers IMPLIES Peppers
. ”VlPLlES Bananas ”VlPLlES
Bananas Bananas
Lift 1.37 1.43 1.17
Support 3.77 8.58 22.12
Confidence 85.96 89.47 73.09

The confidence suggests people buying any kind of
pepper also buy bananas

Green peppers sell in about the same quantities as
red or yellow (lift), but are not as predictive (support)




Market Basket Analysis Methodology

We first need a list of transactions of what
was purchased - this is readily available with
electronic cash registers

Next, we use a list of products to analyze,
and tabulate how many times each was
purchased with the others

The diagonals of the table shows how often a
product is purchased in any combination, and
the off-diagonals show which combinations
were bought

63



A Small Simple Store Example

Consider the following simple
example about five transactions
at a convenience store:

Transaction 1: Frozen pizza, cola, milk
Transaction 2: Milk, potato chips
Transaction 3: Cola, frozen pizza
Transaction 4: Milk, pretzels
Transaction 5: Cola, pretzels
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Transaction1: Frozen pizza, cola, milk
Transaction 2: Milk, potato chips

Cross Tabulation in a Table  jre: e e

Transaction 5: Cola, pretzels

Pizza Milk Cola Chips Pretzels
also also also also also
2 1 2 0 0
1 3 1 1 1
2 1 3 0 1
0 1 0 1 0
0 1 1 0 2

Pizza and Cola sell together more often than any
other combo; a cross-marketing opportunity?

Milk sells well with everything — people probably
come here specifically to buy it



Market Basket Concepts

Transaction — the purchase of one or more
items by a customer at one point in time and

space —a ‘s
Association
relationship

nopping cart” or “market basket”
Rule — a rule which suggests a

petween items in the transaction,

written as for single items A and B:
= AIMPLIESB (orA-> B)




Support

Support — the % of transactions (baskets)

where an association rule applies —
where we see both item A and B in the

same basket
= For example, if 500 baskets contain
both A and B out of a total of 1000
baskets, then the support is 50%
= A->B and B—>A both have the same
support




Confidence

Confidence — measures the predictive accuracy of a
rule

Confidence is the probability that item B is in the
basket if item A is in the basket (“conditional
probability”) = P(B|A) = P(AB)/P(A)

Calculated as:

= Support (A & B)/P(A) where support (A) is the % of
baskets containing A

= For example, if 500 baskets contain both A and B out of a
total of 1000 baskets, then the support of A & B is 50%

m If Alisin 75% of baskets, the confidence is 50/75 or 67%




Lift

Lift - the ratio of support to a product to the
individual probabillities of both sides

= P(AB)/(P(A) * P(B))
For example:

= For example, if 500 baskets contain both A
and B out of a total of 1000 baskets, then the
support of A & B is 50%

m If Aisin 75% of baskets and B is in 20% of the
baskets, then the lift is:

50/(.75*.20) = 3.33




Computing Support

Pizza Milk Cola Chips Pretzels
Pizza 2 1 2 0 0
Milk 1 3 1 1 1
Cola 2 1 3 0 1
Chips 0 1 0 1 0
Pretzels 0 1 1 0 2

The support measure for Cola IMPLIES Pizza is
40% (2/5).

Of the 5 transactions 2 have both cola and pizza.
Note support does not consider direction (Pizza
IMPLIES Cola is also 40%).




Computing Confidence

Pizza Milk Cola Chips Pretzels
Pizza 2 1 2 0 0
Milk 1 3 1 1 1
Cola 2 1 3 0 1
Chips 0 1 0 1 0
Pretzels 0 1 1 0 2
Milk IMPLIES Chips has a confidence of 33%,

since the support of “Milk plus Chips” is 20% (1/5)
and Milk is in 60% of baskets (3/5).
Thus 20%/60% Is 33. Confidence Is unidirectional !




Computing Lift

Pizza Milk Cola Chips Pretzels
Pizza 2 1 2 0 0
Milk 1 3 1 1 1
Cola 2 1 3 0 1
Chips 0 1 0 1 0
Pretzels 0 1 1 0 2

Lift i1s the ratio of support of a product to the
individual joint probabillities of both sides.

Cola IMPLIES Pizza lift is .40/(.60 * .40) = 1.67.



Using the Results
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The tabulations can immediately be
translated into association rules and the
numerical measures computed

Comparing this week’s table to last week’s
table can immediately show the effect of this
week’'s promotional activities

Some rules are going to be trivial (hot dogs
and buns sell together) or inexplicable (toilet
rings sell only when a new hardware store is
opened)



Market Basket lllustration Tool

Market Basket Analysis

Shopping Carts Available Items
‘Basket Item 1 Item 2 Item 3 Item4| | UPC = Name
‘Baske’[ 1 ‘ ‘ ‘ ‘ | 1 ‘Pizza
Basket2|.. [.. . | L2 Mk
Basket3|.. .. | | . 3 Cola
\Baske’[ 9 \ \ \ \ | 4 \Chips
Basket5|.. | e | .5 [Pretzels

Current Basket: 0

Hit Auto-Fill button, or manually fill baskets by picking the "current” basket, then pick items to place in that basket.
When baskets are complete, hit calculate button.

Auto-Fill Calculate

Copyright — Dan Brandon



Example Database

Customer Transactions UPC

. i .
¥ CustomerlD —\\_ TransID ¥ UPC
CustomerMame = CustomerID _/_ temMame
L& & |
L& ]

CustomerZip P
CustomerGender DateTime
Customerfge StorelD
Store
¥ StorelD -
StoreMame

Star Schema




Example Access Data

. uPc - juitemiame StorelD -  StoreName -
) 11111 Pizza
& 22222 Milk 100 Memphis
N 33333 Cola B 200 Nashville
- 44444 Chips 300 Jackson
] 55555 Pretzels —

CustomerlD - CustomerMame - CustomerZip - | CustomerGender - | CustomerAge -

| 1 Jones 12345 M 34
| 2 Adams 23456 F 67
| 3 Dodd 34567 M 19
| 4 Zed 45678 F 43
| 5 Johnson 56789 M 52




Transaction Example Data

Transaction 1: Frozen pizza, cola, milk
Transaction 2: Milk, potato chips
Transaction 3: Cola, frozen pizza
Transaction 4: Milk, pretzels
Transaction 5: Cola, pretzels

T manncion:

TranslD  ~f | CustomeriD - UPC ~ | DateTime ~ | StorelD -~

1 3 11111 100
1 3 33333 100
1 3 22222 100
2 = 22222 100
2 4 44444 100
3 3 33333 100
3 3 11111 100
4 2 22222 100
4 2 55555 100
3 1 33333 100
5 1 55555 100



SQL “Baskets” View

[SELECT Transactions.TransID, UPC.ltemName AS Item
FROM UPC INNER JOIN Transactions ON UPC.UPC=Transactions.UPC;]

TransiD - Item -

Pizza

Pizza Might have many UPC'’s
mi ke for same product,

Mk such as different sizes.

Ml
Cola
Cola
Cola
Chips
Pretzels
Pretzels

W - SR I TV TR R N R R TV




Cross Product to Find Products Selling Together

[each row in the first table combined with each row in the second table]

Tahle TABA Tahle TABB
Field 1| Field 2 Field 3| Field 4| Field A
1 Text 1 1 A Text 3
2 Text 2 1 B Text 4
2 L Text 5
2 B Text &

\

/

Field 1| Field 2| Field 3| Field 4 Field &
1 Text 1 1 L} Text 3
1 Text 1 1 B Text 4
1 Text 1 2 A Text s
1 Text 1 . B Text &
2 Text 2 1 o Text 3
2 Text 2 1 B Text 4
2 Text 2 2 Lo} Text &
2 Text 2 2 B Text A

Crnoss product of tables
TABA and TABB




SQL “Pairs” View (same basket [transaction])

[SELECT T1.ltem AS Iteml, T2.ltem AS Item2
FROM Baskets AS T1, Baskets AS T2
WHERE T1.transID=T2.transID And T1.ltem<>T2.ltem;]

Iteml - Item2 -

- Cola Fizza

| Mk Pizza

| Pizza Cola

| Mk Cola

| Pizza Pl ke

| Cola PR

| Chips Pl ke

| Mk Chips

| Pizza Cola

| Cola Pizza

| Pretzels Pl ke

| Mk Pretzels

| Pretzels Cola
Cola Pretzels



SQL Transaction Count

Standard SQL

m SELECT count(DISTINCT TransID) AS
TransCount
FROM Baskets

Access SOQL

= SELECT count(*) AS TransCount
FROM (SELECT DISTINCT TransID FROM

baskets)
4 TransCount

TransCount
5




SQL Grouping View

SELECT Item, count(*) AS IltemCount
FROM Baskets

: [ .
GROUP BY ltem; “1] Count of Baskets Containing items
ltem - [temCount -

Transaction 1: Frozen pizza, cola, milk Ehl|}5 1
Transaction 2: Milk, potato chips Cola 3

Transaction 3: Cola, frozen pizza _

Transaction 4: Milk, pretzels M"k 3
Transaction 5: Cola, pretzels Piz73 7
Pretzels 2




SQL Support Count

From the transactions, how many are for each

pair:

= SELECT Item1, Item2, count(*) AS
SupportCount

= FROM Pairs D swportcount

Iteml - Item2 | SupportCount -

= GROUP BY ltem1, Item2; = o= ik :
Cola Milk 1
Cola Pizza 2
Cola Pretzels 1
nilk Chips 1
Milk Cola 1
nilk Pizza 1
Milk Pretzels 1
Pizza Col 2
Pizza Milk 1
Pretzel Cola 1
Pretzel Milk 1



SQL Support

From the transactions, how many are for
each pair as a percentage of the total
transactions:
= SELECT Item1, Item2, count(*) AS
SupportCount, count(*)/(SELECT count(*) AS

TransCount FROM (SELECT DISTINCT
transID FROM transactions)) AS Support

= FROM Pairs
= GROUP BY Ilteml, Item2;



Support (con’t)

Iteml Item2 SupportCount - Support -

- Chips Milk 1 0.2
Cola Milk 1 0.2
) | Col3 Pizza 2 0.4
Cola Pretzels 1 0.2
Milk Chips 1 0.2
Milk Cola 1 0.2
Milk Pizza 1 0.2
Milk Pretzels 1 0.2
Pizza Cola 2 0.4
Pizza Milk 1 0.2
Pretzels Cola 1 0.2
Pretzels Milk 1 0.2

Cola IMPLIES Pizza support is 40%; of the 5 transactions, 2 have both
Cola and Pizza.
Pizza IMPLIES Colais also 40% (support does not consider direction)



SQL Confidence

Support divided by % of baskets containing the
first product in the rule

= SELECT Iteml, Item2, count(*) AS SupportCount,
count(*)/(SELECT count(*) AS TransCount FROM
(SELECT DISTINCT transID FROM baskets)) AS
Support, (select count(*) from baskets where
ltem=Item1)/(SELECT count(*) AS TransCount
FROM (SELECT DISTINCT transiD FROM
baskets)) AS ItemlinBaskets,
Support/ltemlinBaskets AS Confidence

m FROM Pairs
= GROUP BY lteml, Item2;




Confidence (con’t)

=

31 Support-Confidence

lteml - ltem2 ~| SupportCount ~ ltemlinBaskets Confidence v

n Chips Milk 1 0.2 0.2 1
n Cola Milk 1 0.2 0.6 0.333333333233333
n Cola Pizza 2 0.4 0.6 0.666660660606667
n Cola Pretzels 1 0.2 0.6 0.333333333233333
- Milk Chips 1 0.2 0.6 0.333333333333333
n Milk Cola 1 0.2 0.6 0.333333333333333
n Milk Pizza 1 0.2 0.6 0.333333333333333
n Milk Pretzels 1 0.2 0.6 0.333333333233333
|| Pizza Cola 2 0.4 0.4 1
| |Pizza Milk 1 0.2 0.4 0.5
|| Pretzels Cola 1 0.2 0.4 0.5
Pretzels Milk 1 0.2 0.4 0.5

Milk IMPLIES Chips has a confidence of .33 [.2 divided by .6]
Chips IMPLIES Milk has a confidence of 1



SQL Lift

Lift is the ratio of support to the product of the individual
probabilities

= SELECT Iteml, Item2, count(*) AS SupportCount,
count(*)/(SELECT count(*) AS TransCount FROM (SELECT
DISTINCT transID FROM baskets)) AS Support, (select
count(*) from baskets where Item=Item1)/(SELECT count(*)
AS TransCount FROM (SELECT DISTINCT transIiD FROM
baskets)) AS ltemlinBaskets, Support/ltemlinBaskets AS
Confidence, (select count(*) from baskets where
ltem=Item2)/(SELECT count(*) AS TransCount FROM
(SELECT DISTINCT transID FROM baskets)) AS
ItemeinBaskets, Support/(ItemlinBaskets*ltem2inBaskets)
AS Lift

= FROM Pairs
= GROUP BY lteml, Item?2;




Lift (con’t)

lteml - Item2 - SupportCount -~ Support - |ltemlinBaskets - Confidence ~ | ltem2inBaskets - Lift -

. Chips Milk 1 0.2 0.2 1 0.6 1.66666666666667
| Cola Milk 1 0.2 0.6 0.333333333333333 0.6 0.555555555555556
| |Cola Pizza 2 0.4 0.6 0.6666660600066667 0.4 1.66666666666667
| Cola Pretzels 1 0.2 0.6 0.333333333333333 0.4 0.833333333333333
| Milk Chips 1 0.2 0.6 0.333333333333333 0.2 1.66666666666667
| Milk Cola 1 0.2 0.6 0.333333333333333 0.6 0.555555555555556
| Milk Pizza 1 0.2 0.6 0.333333333333333 0.4 0.833333333333333
| Milk Pretzels 1 0.2 0.6 0.333333333333333 0.4 0.833333333333333
| |Pizza Cola 2 0.4 0.4 1 0.6 1.66666666666667
| |Pizza Milk 1 0.2 0.4 0.5 0.6 0.833333333333333
|| Pretzels Cola 1 0.2 0.4 0.5 0.6 0.833333333333333
Pretzels Milk 1 0.2 0.4 0.5 0.6 0.833333333333333

The lift for the rule “Cola IMPLIES Pizza” is .4/ (.6 * .4) = 1.67



Selecting Rules = “Mining”

To select the relevant rules, one would select
rows from the previous table where the support,
confidence, and lift met minimum criteria

= SELECT Item1l, Item2, Support, Confidence, Lift
= FROM [Support-Confidence-Lift]

= WHERE Support>=0.4 AND Confidence>=1
AND Lift>=1,;

Iteml - Item2 -| Support - Confidence - Lift
Pizza Cola 0.4 1 1.666666666606667



Performing Analysis with Virtual
ltems

The sales data can be augmented with the
addition of “virtual items” -- For example, we
could record that the customer was new to us,
or had children

The transaction record might look like:
ltem 1: Sweater ltem 2: Jacket ltem 3: New

This might allow us to see what patterns new
customers have versus old customers
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Multidimensional Market

Basket Analysis

92

Rules can involve more than two items, for
example Plant and Clay Pot IMPLIES Soll

These rules are built iteratively -- first, pairs are

found, then

relevant sets of three or four

In our example here, one would join the “pairs”

table to itse
These are t

f, to formulate a “triples” table
nen pruned by removing those that

occur infreo

uently

In an environment like a grocery store, where
customers commonly buy over 100 items, rules
could involve as many as 10 items



Online Analytical
Processing
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Traditional SQL Queries

Queries allow users to request information from the
computer that is not available in periodic reports

Query systems are often based on menu/GUI based
programs (which generate SQL) or via direct
structured query language (SQL) or using a query-
by-example (QBE) method

User requests are stated in a query language and the results are
subsets of the data in the relational tables:

m Sales by department by customer type for specific period
m Weather conditions for specific date
m Sales by day of week

m ...
94



Wikipedia

In computing, online analytical processing,
or OLAP, is an approach to answering multi-
dimensional analytical queries swiftly

OLAP tools enable users to analyze
multidimensional data interactively from
multiple perspectives

OLAP consists of three basic analytical
operations: consolidation (roll-up), drill-down,
and slicing and dicing

Copyright Dan Brandon, PhD, PMP

95



OLAP

On Line Analytical Processing (OLAP) is a
relatively new way of storing, viewing, and
presenting information

With it, data is viewed in cubes

A two dimensional cube can be viewed as a
table

A three dimensional cube as a “cube”
A multidimensional cube as a “hypercube”

These cubes have axes, dimensions,
measures, slices, and levels
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Example: Relational Source Data

| category| Type City | State Date ﬁ“ﬁ:"“: :fl';':ﬂ'
M Single Family | San Francisco | Califomia | 1/1/2000 679,000 | 685,000
Existing Condo Los Angeles Califomia | 3/5/2001 327,989 350,000
Existing Single Family Elko MNeavada T TF2001 105,675 125,000
Mo Condo San Diego Califomia | 12/22,2000 | 375,000 375,000

| Existing | Singte Family | Paradise | California | 11/19/2001 | 425,000 | 449,000
Existing Single Family | Las Vegas Mewvada 1192001 317,000 | 325,000
Mew Single Family | San Francisco | Califomia | 1/1./2000 679,000 | 685,000
Existing Condo Los Angeles Califormia | /52001 327,989 | 350,000
Existing Condo Las Vegas Movada 67192001 297,000 305,000
Existing Single Family | Los Angeles Califfomia | 4/1.,/2000 579,000 | 625,000
Ml Concho Los Angeles Califormia | 8/5,/2001 321,000 | 320,000
Etc.

What is the average sales price for new single
family homes in LA in the 2QT of 2001 ?




Example: OLAP Cube for Average Sales Price

[2 “axes” (rows and columns): date “dimensions” and type “dimensions”]

Avarsge Sales Price of Single-Family Dwallings (Sthowsaoeos)

Camlifasrriia Mewada Zalitormia [ TR TS

Sepiry Lo
Francisco | Ausgelos

=58

What is the average sales price for new single family homes in LA in the 2QT of 2001 ?



OLAP (con’t)
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When 2 or more dimensions are shown on
one axis, then every combination (relational
column) of one must be shown with the other

Notice the same sub categories under both
existing and new construction categories, and
same categories under 2000 and 2001

The cells of the OLAP cube hold the
“measures” (the data); here the measure is
sales price for single family homes




OLAP Slices

This OLAP cube is just for the
average sales price of single
family homes; there would be
another cube for the average
sales price of condos

You could think of these two
cubes as one behind the other,
or as “slices”

We could also have slices for
“sales price” and “asking price”
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Duplex

Condo

Single Family




“Members” and “Levels”

The values of a dimension are
called “members”

The members of the type
dimension are single and condo

The members of the category I ——

dimension are new and existing e e =
For this data set, the membersof _ -=: = == = o =<
the state dimension are CAan NV = = - - - o o =«
Some members may be computed - == o oSoo LS
such as date and/or time T EEE N e e ke

The “level” of a dimension is its
position in the hierarchy; the levels
of the date dimension are year,
guarter, and month
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OLAP Terminology

OLAP hypercube: means a data display with an
unlimited number of axes

Term

Description

Example in Figure

Axis

A coordinate of the
hypercube

Rows, columns

Dimension

A feature of the data to
be placed on an axis

Time, Housing Type, Location|

Level A (hierarchical) subset of {California, Nevada}
a dimension {San Francisco, Los Angeles,
Other}
{Q1, Q2, Q3, Q4}
Member A data value in a {New, Existing}, {Jan, Feb,
dimension Mar}
Measure The source data for the Sales Price, Asking Price
hypercube
Slice A dimension or measure Housing Type—all shown are

held constant for the
display

for Single Family—another
cube exists for Condo




OLAP Cube Data Definition

[4 dimensions, 2 slices (sales and asking price)]

CREATE CUBE HousingSalesCube (

DIMENSION Time TYPE TIME,
LEVEL Year TYPE YEAR,
LEVEL Quarter TYPE QUARTER,
LEVEL Month TYPE MONTH,

DIMENSION Location,

LEVEL USA TYPE ALL,
LEVEL State,
LEVEL City,

DIMENSION HousingCategory,

DIMENSION HousingType,

MEASURE SalesPrice,
FUNCTION AVG

MEASURE AskingPrice,
FUNCTION AVG

)

Compare to SQL Data Definition Language: “create table”



Multidimensional SELECT Statement
[produces this “view”]

SELECT CROSSJOIN

({Existing Structure, New
Construction},

{California.Children, Nevada})
ON COLUMNS,

{2000.Q1.Children, 2000.Q2,
2000.Q3, 2000.0Q4,

2001.Q1.Children, 2001.Q2, 2001.Q3,
2001.Q4}

ON ROWS
FROM HousingSalesCube

WHERE (SalesPrice, HousingType =
‘SingleFamily’)

104

Average Sales Price of Single-Family Dwellings [Sthousands)

California Nevada| = California Hewvada
Sa | Los San San Los San
rancisco | Ange Diogo rancisco | Angel Diego

an | 408 465 a7s | 179 418 468 an | 190
a ob |48 |2 |180 |42 a7 |as2 185
Mar | 427 [ |os0 |15 |a2s n |oe 198
433 a4 |38z |18 |aw a7 |se0 193
437 I 437 I 380 [ 190 433 439 Im I 190
a4 (a0 |37 |193 |as2 a4 |am0 Ewe
Jan [ass |68 |10 |as0 s a6 gw?
eb | 450 467 |om1 |1e7  |es7 s |s08 19
ar | 432 [ aaa 13 | 188|438 ws  |an gzm
az as7 [ 4ar 8 |00 | 4ad 2 |ses 196
a 436 a2 38 | 196 55 |ses 199
a4 Tan 455 ™ a4 s | ass 5202

The OLAP “crossjoin” ({X,Y}, {A,B})
creates a view
where X and Y are the main
categories
A and B are sub categories
under both X and Y
Crossjoins are created on the
columns or rows




Related Tables
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The previous example only had one relational
table

Most databases have multiple tables with
primary/foreign key relationships

Often the dimensions are held as foreign
keys in the “cube” table, with relations to
other tables ("member data”) with the details
about each dimension



Example: Star Schema




Example: Snowflake Schema
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MOLAP & ROLAP

OLAP servers typically come in two basic flavors

Some servers have specialized data stores which store data in a form
which is highly effective for multidimensional analysis

m These servers are termed MOLAP and they tend to have exceptional
performance due to their specialized data store

Loading data into a MOLAP server usually takes a very long time
because many of the answers in the cube must be calculated (the extra
time spent during the load is usually called “processing” time)

A relational OLAP (or ROLAP) server uses data stored in an RDBMS

m These systems trade the performance of a multidimensional store for
the convenience of an RDBMS. These servers almost always query
over a database which is structured as a star or snowflake type
schema.

An OLAP server usually returns information to the user as a ‘pivot table’
or ‘pivot report’ which are now supported in both Excel and Access

108
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Pivot Table

Data before pivoting:

Data summarized in pivot form:

A | B | C D | E | F | G

1 |Region Gender Style Ship Date Units Price Cost

2 |East Boy Tee 1/31/2005 12 11.04 10.42

3 |East Boy Golf 1/31,/,2005 12 13 12.6

4 |East Boy Fancy 1/31/2005 12 11.96 11.74

5 |East Sirl Tee 1/31/,2005 10 11.27 10.56

B |East Girl Golf 1/31/2005 10 12.12 11.95

7 |East Sirl Fancy 1/31/2005 10 13.74 13.33

g |WWest Boy Tee 1/31,/,2005 11 11.44 10.94

g WWest Boy Salf 1/31/2005 11 12.63 11.73

10 |WWest Boy Fancy 1/31/2005 11 12.06 11.51

11 |WWest Girl Tee 1/31/2005 15 13.42 13.29

12 |WWest Sirl Solf 1/31/,2005 15 11.48 1067
Sum of Units |Ship Date |
Region - 14312006 27282005 343152005 40302005 53152005 BS3052005
East BG 80 102 116 127 125
Marth 96 117 138 151 154 156
South 123 141 167 173 1491 202
West 7a 87 117 136 150 167
[hlank]
Srand Total 363 435 514 551 22 G40
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Microsoft OLAP Architecture




TN OLAP Application

g‘&"‘e ‘_‘lﬂﬂl‘dose_‘
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http://www.youtube.com/watch?v=-j5J7lXav7Y

OLAP Vendors

SQL Server
Oracle

IBM ;
SAS D monclrlan
Teradata ' —
1010 Data
Information Builders

Open Source (interface to MySQL), such as
Mondrian
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¥ sip
SName

Earlier Access Model

City
EHs EAP
SID -  SName - City - PID - PName -~ Size - Price -
Peterson Aarhus Shirt 6 $50.00
s2 Olsen Copenhagen P3 Trousers ] $90.00
54 Hansen Odense P4 Socks 7 520.00
S5 Jensen Copenhagen P5 Blouse 6 $50.00
P32 Blouse a2 560.00
EH SP
sD - PD  -| aty - _
3 o1 200 How many shirts have been sold ?
52 P3 100
54 P53 200 .
’?
o on 100 How many items has Jensen sold *
55 P1 50
- - o How many items have been sold in
55 PS 500 Copenhagen ?
55 P8 100
113
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Pivot Table (OLAP) View

™ R icrozoft Access.
Home | Create  ExtemalData  Database Tools
= 1 4 i Wz - = al =T
% % cut Y 4| Ascending Wz Selection IE ='New X Totals ﬂ e Replace [ % Catibri Ta
33 Copy %1 peseending ¥ Advanced - =Hsave 5 spelling = GoTo~
View || Paste Filter Refresh Find sizeto  Switeh A -0 B
- # Format Painter %7 Remove Sort P ToggleFilter | - & Delete ~ 5 More - [§ Setect= | Fit Form windows * B LU 4 2
£} Sort & Filter Records Find Window Text Formatting
Datasheet View
® «
PivotTable View £ Q6 - Simple Join = @ =
SName  ~ SID - PID - Qty -
ﬁ PivotChart View s2 Pl 200
A Olsen s2 P3 100
Hansen 54 P5 200
SQL 501 View
QL s Hansen 54 P8 100
Jensen 55 Pl 50
% Design View Jensen 55 P3 500
E = e Table Jensen S5 P4 200
@ Q16 - Functions Jensen 55 P5 500
Jensen S5 P8 100
B Q17 - Having
*
BB QI8 -Total Sales
P Q18- Total Units
Record: 4 < 10f@ | b M b | Wk Mo Filter | Search
Q19 - Total Sales by SID

=
=
=2
=
=2

8 8 i B & G

Qz - Selection
Q20 - Sales by SID, Qualified
Q2a - Selection

Qzb

Q4 - Intersection

Q5 - Difference

Q5a-Wrong difference

Q6 - Simple Join

Qsa - Duter join

Q7 - Simple Join (Class Exercise)
QB - Self Join

Q2 - Between

Q3 - Unien

Q3a - Union

Salesperson Name

Copyright — Dan Brandon




Access Pivot Table

lFHiIITI-E ¥

Blouse '.Shlrt Socks Trousers .GrandTutaI'

City + SName » Sum of Qty Sum of Qty Sum of Qty| Sum of Qty Sum of Qty
B Copenhagen Jensen I 600 50 800 500 1950
Olsen |* 200 00 300
Total ;t; 600 250 400 600 2250
BOdense  Hansen - 300 300
Total I 300 300
Grand Total 3 %00 250 300 600 2550

How many shirts have been sold ?
How many items has Jensen sold ?
How many items have been sold in Copenhagen ?

Copyright Dan Brandon, PhD, PMP
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Know what's hot.
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Project 5

Create an OLAP model (pivot table) for the
Access S-P-SP problem with one dimension for
products (by name) and the other dimension for
city/salesperson (by name) — use the quantity as
the measure (metric)

= Note: Microsoft Access (not SQLServer) dropped pivot
tables starting with Office 2013 — need to export query
to Excel and use Excel pivot table, or use new Get &
Transform tools in Excel->

=5 Relationships — = ==

=

[

- 1
 PID —\ B sID 1 T SID
[ == ] =
EEEEE ¥ PID SHame
e ;
i

{
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Excel Traditional Pivot Table

B H S & & -

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW

N -
—) g |3? D I:Il ismpﬁ il Store Bing Maps
H — N I:I

SmartArt
PivotTable Recommended Table  Pictures Online - Recc
PivotTables Pictures @4 >Creenshot - e My Apps H People Graph
Tables Ilustrations Apps
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Excel OLAP (Data Models)

Latest versions of Excel have “Get & Transform” which
can import directly from relational databases such as
Access, SQLServer, MySQL, Oracle, etc.

Import can be to a table to build a traditional pivot
table) , data model (Power PivotTable), or PivotChart

Tables and relationships can be imported

Multiple Data Sources Data Model

n"s
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Data Models (con’t)

Example Access database:

All Access Obje... © «

Tables &

B r
B s
B sp

Queries

= ALL
B 5P
B SIMPLE

Forms

& s

b3

b3

a5 Relationships

P

¥ pD
PMame
Size

Price

41 D

P

t <0
t PO

t =D
SMame

City

- >
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Data Models (con’t)

Open a new Excel workbook, then:

m Data 2 Get & Transform - Get Data 2> From
Database - from Microsoft Access Database

File Home Insert  Page Layout Formulas Data  Rewi

% [D.EI [%‘EJ Di:‘ T Queries & Connec tions @

_ [
Get [% [EI Refresh D

Data ~ E Al ~ [r_x.' Stocks
Get & Transform D... Cueries & Connections [
A Get Data

Easily discover, connect, and
combine data from multiple
sources, then shape and refine it to
meet your needs,
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Data Models (con’t)

From Microsoft Access Database then chose
database file in Windows file selection window

File Home Insert

fa [‘EI [‘é @3 [Tl Queries & Connections
BB s B iy
Data ~ | B Al [B ocks

©
D From File >

A
[‘:1 From Database >
mm From Azure >
L1
1 .
» 1 ? From Online Services >
3
1_- 3—0 From Other Sources >
3
FE combine quer ,
%E Combine Queries

W

@ Launch Power Query Editor...
[% Data Source Settings...

Query Options

AN =D WD R W N =D

Page Layout  Formulas

Data Review \View Help Power Pivot
A Z|A
Bl Z\L
L
Sort Fil
Stock: Currencies = E\L ° :
nnections Data Types Sort

ﬁ From SQL Server Database
a From Microsoft Access Database

[% From Analysis Services

[‘% From SQL Server Analysis Services Database (Import)
[%1 From Oracle Database

[% From IBEM Db2 Database

[% From MySQL Database

[% From PostgreSQL Database

ﬁ From Sybase Database

ﬁ From Teradata Database
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[% From SAP HANA Database



Data Models (con’t)

Navigator window opens — select multiple
items — click load button

o X
Navigator
| Pl | sp 2
Select multiple items SID PID ary P 5
Display Options ~ D; 52 P1 200 Value Value
52 P3 100 Val Val
4] SPaccdb [6] - e
= 54 P5 200 | Value Value
o 0 AL 54 P8 100 | Value Value
CF sse 5 PL 50/ Value Value
13 siMpLE 55 P3 500 Value Value
= 55 P4 800 Value value
m s 55 P5 500 Value Value
55 PE 100 | Value Value
EH sp
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Select Related Tables Load - Transform Data Cancel




Data Models (con’t)

Click Load - Load To ...

= Click Pivot Table Report (Add this to the Data
Model is automatically checked)

m Click OK

Import Data ? x

Select how you want to view this data in your workbook,

B (O Table

15 O PivotChart
[‘ Ognly Create Connection
Where do you want to put the data?
O Existing worksheet:
=5451
@ Mew worksheet

e 4

Add this data to the Data Model

Properties... < Cance
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Data Models (con’t)

An empty OLPA pivot table is created, and

you can now design your pivot table

File Home Insert  Page Layout
= Active Field:
PivotTable
Active Field
AL 2 Jx
T D

1

2

3

4 To build a report, choose
3 fields from the PivotTable
G Field List

7

8

9

Sheetl P

Formulas

Data

Group

Review  View Help

[& Insert Slicer
[ Insert Timeline
rETr

Filter

Power Pivot

(2 [&

Refresh Change Data
- Source

Data

PivotTable Analyze

Lo

Actions

Design

e

2 Relationships

[[7! Fields, Items, & Sets ~ = B

(T

PivatChart Show

Calculations Tools

PivotTable Fields e

Active All

Choose fields to add to report:
Search

JEBP
O piD
[ PName
[ size
[ Price
JE8s
O sip
[ SName
[ city

Drag fields between areas below:

T Filters Il Columns

Rows = Values

Defer Layout Update

»
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Data Models (con’t)

Qty by Salesperson name and Product name

A B C D E F €] H J K L -
1 |sumofaty |column Labels [+ ] PivotTable Fields v x [E
2 Row Labels| ~ Blouse Shirt Socks Trousers Grand Total Active Al ]
3 |Hansen 300 300 —
4 |Jensen 600 50 B0O 500 1950 Choose fields to add to report:
5 |Olsen 200 100 300
& |Grand Total 900 250 800 600 2550 [search Je
T
. 2 EBs a
9 [ sip
10 SName
1 [ city
E JEgsp
13 [ siD
14 [ PiD
15 Qty
16 =
17
18 Drag fields between areas below:
19
50 T Filters Il Columns
21 | PName =
22
23
24
25
26 = Rows = Values
27 | SName & | | Sum of Gty &
28
29
30
3

Il
a
I
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Data Models (con’t)

One can see the imported Data Model.
= Power Pivot - Data Model - Manage
= The Power Pivot window opens
= Home - View - Diagram View

Bognd
gggggggggggggggggg
Gl | [B [ | Datatype: H ¥ AutoSum l;l =] ew
4 show Hidden
Fete e || ey Calculation Ares
wwwwwwwww Find
BEp
& P
m P —
[ size
[ Price
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