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Business Performance Management

Advance Data Mining ςDemo Summary

The purpose of this demo is to provide an additional deep-dive into the functionality of the Data Mining Client for Excel, 
which is part of the new Microsoft SQL Server 2005 Data Mining Add-ins for Office 2007.  This add-in allows users to go 
through the full data mining model development lifecycle within Excel 2007 using either your spreadsheet data or external 
data accessible through your SQL Server 2005 Analysis Services instance.

In this demo, you will see how to use the Data Mining Client for Excel to:

ÅClean a data source and prepare it for use in data modeling

ÅPartition a data source into training and testing data

ÅBuild a data mining model

ÅVerify the overall accuracy of the data mining model

ÅCreate and model a scenario using the data mining model

ÅApply the scenario results to a separate data set
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Business Performance Management

Advance Data Mining ςDemo Summary

As companies accumulate large amounts of data in data warehouses, one of their key challenges becomes how to sort 
through all of their data to uncover useful information.  Typically, analyzing all this data is the realm of specialized data
analysts who use complex data-modeling programs to sift through a data warehouse to uncover actionable business 
intelligence.

In order to make this process easier, and allow more knowledge workers in an organization to perform data mining 
activities, Microsoft is introducing the Microsoft SQL Server 2005 Data Mining Add-ins for Office 2007.  These add-ins allow 
workers to take advantage of SQL Server 2005 predictive analytics in Office Excel 2007 and Office Visio 2007.

The Data Mining Add-ins for Excel consist of two parts:

1. Table Analysis Tools for Excel: This add-in provides you with easy-to-use tasks that leverage SQL Server 2005 Data Mining 
under the covers to perform powerful analytics on your spreadsheet data. 

2. Data Mining Client for Excel: This add-in allows you to go through the full data mining model development lifecycle within 
Excel 2007 using either your spreadsheet data or external data accessible through your SQL Server 2005 Analysis Services 
instance.

Lƴ ǘƘƛǎ ŘŜƳƻƴǎǘǊŀǘƛƻƴΣ ƭŜǘΩǎ ǎŜŜ Ƙƻǿ ǿŜ Ŏŀƴ ǳǎŜ ǘƘŜ Ŧǳƭƭ 5ŀǘŀ aƛƴƛƴƎ /ƭƛŜƴǘ ŦƻǊ 9ȄŎŜƭ ǘƻ ŀƴŀƭȅȊŜ ƘƛǎǘƻǊƛŎ ŎǳǎǘƻƳŜǊ ǇǳǊŎƘŀǎƛƴƎ
data to prepare a targeted direct mail marketing campaign for potential customers.

Lƴ ǘƘƛǎ {ƘŀǊŜtƻƛƴǘ wŜǇƻǊǘ [ƛōǊŀǊȅΣ ǿŜΩƭƭ Ǝƻ ŀƘŜŀŘ ŀƴŘ ƻǇŜƴ ǳǇ ǘƘƛǎ ǿƻǊƪōƻƻƪ ŎƻƴǘŀƛƴƛƴƎ ƘƛǎǘƻǊƛŎ ŎǳǎǘƻƳŜǊ ŘŀǘŀΦ  ¢Ƙƛǎ 
spreadsheet contains two separate sheets of information.  The first tab contains a list of potential customers leads.  The 
second tab, which we currently have open, is a list of historic customers.  Most importantly, this list indicates whether a 
customer has previously purchased a bike.

.ȅ ǳǎƛƴƎ ǘƘƛǎ ƛƴŦƻǊƳŀǘƛƻƴΣ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜ 5ŀǘŀ aƛƴƛƴƎ /ƭƛŜƴǘ ŦƻǊ 9ȄŎŜƭΣ ǿŜΩƭƭ ōŜ ŀōƭŜ ǘƻ ŎǊŜŀǘŜ ŀ ƴŜǿ Řŀǘŀ ƳƻŘŜƭΣ ǾŜǊƛŦȅ ƛǘΩǎ
ŀŎŎǳǊŀŎȅΣ ŀƴŘ ǘƘŜƴ ǳǎŜ ƛǘ ǘƻ ƳƻŘŜƭ ǘƘŜ ƳŀǊƪŜǘƛƴƎ ŎŀƳǇŀƛƎƴΦ  CƛƴŀƭƭȅΣ ǿŜΩƭƭ ŀǇǇƭȅ ǘƘŜǎŜ ǊŜǎǳƭǘǎ ǘƻ ǘƘŜ ƭƛǎǘ ƻŦ ǇƻǘŜƴǘƛŀƭ 
customers in order to identify those customers that will be most likely to respond to the marketing and purchase a bike.

.ŜŦƻǊŜ ǿŜ ōŜƎƛƴ ōǳƛƭŘƛƴƎ ǘƘŜ Řŀǘŀ ƳƻŘŜƭΣ ƛǘΩǎ ǳǎǳŀƭƭȅ ŀ ƎƻƻŘ ƛŘŜŀ ǘƻ ǎǇŜƴŘ ǎƻƳŜ ǘƛƳŜ ŎƭŜŀƴƛƴƎ ǳǇ ǘƘŜ ŘŀǘŀΦ  aƻǎǘ Řŀǘŀ ǎŜǘǎ 
contain a small number of extremely uncommon values, known as outliers.  These outliers have the potential to skew the 
data model.  By removing them, we can improve the accuracy of the entire model.

¢ƻ ōŜƎƛƴ ǘƘƛǎ ǇǊƻŎŜǎǎΣ ƭŜǘΩǎ ŜȄǇƭƻǊŜ ǘƘŜ Řŀǘŀ ŀƴŘ ǎŜŜ ǘƘŜ ŎǳǊǊŜƴǘ ŘƛǎǘǊƛōǳǘƛƻƴ ŦƻǊ ǎƻƳŜ ƻŦ ǘƘŜ ǾŀƭǳŜǎ ƭƻƻƪǎ ƭƛƪŜΦ
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Data Mining ςDatabase Analysis

Using this Explore Data wizard, we can see a list of all the columns of data contained in the spreadsheet.  If we look at theCustomer 
YŜȅΣ ǿŜ Ŏŀƴ ǎŜŜ ǘƘŀǘ ƛǘΩǎ ŜǾŜƴƭȅ ŘƛǎǘǊƛōǳǘŜŘΦ  ¢Ƙƛǎ ƛǎ ōŜŎŀǳǎŜ ǘƘŜ /ǳǎǘƻƳŜǊ YŜȅ ƛǎ ƴƻǘƘƛƴƎ ƳƻǊŜ ǘƘŀƴ ŀƴ ƛŘŜƴǘƛŦƛŜǊ ŦƛŜƭŘΣ ŀƴŘcontains no 
relevant demographic information about a customer.  This is important to know, because we should remove this column when we 
build the actual data model.
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Data Mining ςDemographic Information

bƻǿΣ ƭŜǘΩǎ Ǝƻ ōŀŎƪ ŀƴŘ ƭƻƻƪ ŀǘ ŀ ŎƻƭǳƳƴ ƻŦ Řŀǘŀ ǘƘŀǘ ǿŜ ƪƴƻǿ Ŏƻƴǘŀƛƴǎ ǳǎŜŦǳƭ ŘŜƳƻƎǊŀǇƘƛŎ ƛƴŦƻǊƳŀǘƛƻƴΦ  ²ŜΩƭƭ ŎƘƻƻǎŜ ǘƘŜ ƴǳƳōŜr of 
children that a customer has.  Looking at the results, we can see that the data follows the typical long tail distribution, where most of 
the values fall within a certain range, with a small number of outliers.  In this case, most customers have six or less children, with only 
a few customers having more than that.
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Data Mining ςData Cleanup, Remove Outliers

What we want to do here is remove those rows containing the outliers, so they do not skew the data model when it is built.  
¦ǎƛƴƎ ǘƘƛǎ /ƭŜŀƴ 5ŀǘŀ ǿƛȊŀǊŘΣ ǿŜΩƭƭ ǉǳƛŎƪƭȅ ǊŜƳƻǾŜ ŀƭƭ Ǌƻǿǎ ŦƻǊ ŎǳǎǘƻƳŜǊǎ ǘƘŀǘ ƘŀǾŜ ƳƻǊŜ ǘƘŀƴ ǎƛȄ ŎƘƛƭŘǊŜƴΦ
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Data Mining ςData cleanup, Review Distribution of Values

When we now go back and review the distribution of values for the children column, we can see that the outliers have been eliminated 
from the data set.

This same process can be used to eliminate the outliers from the other columns as well.
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Data Mining ςData cleanup, Re-label

wŜǘǳǊƴƛƴƎ ǘƻ ǘƘŜ IƛǎǘƻǊƛŎŀƭ /ǳǎǘƻƳŜǊǎ ǿƻǊƪǎƘŜŜǘΣ ǘƘŜǊŜΩǎ ƻƴŜ ƻǘƘŜǊ ƛǎǎǳŜ ǿŜ ǿŀƴǘ ǘƻ ŎƻǊǊŜŎǘΦ  bƻǘƛŎŜ ǘƘŀǘ ǘƘŜ ǾŀƭǳŜǎ ŦƻǊ ǘƘŜ HomeOwner 
ŎƻƭǳƳƴ ŀǊŜ ǘƘŜ ǎŀƳŜ ŀǎ ǘƘŜ ǾŀƭǳŜǎ ŦƻǊ ǘƘŜ .ƛƪŜ.ǳȅŜǊ ŎƻƭǳƳƴΦ  !ƭǘƘƻǳƎƘ ǘƘƛǎ ǿƻƴΩǘ ƛƳǇŀŎǘ ǘƘŜ Řŀǘŀ ƳƻŘŜƭƛƴƎΣ ŦƻǊ ŎƭŀǊƛǘȅ ǿŜ ƳƛƎht as well 
take the opportunity to clean this up as well.
Using the Re-[ŀōŜƭ ²ƛȊŀǊŘΣ ǿŜ Ŏŀƴ Ŝŀǎƛƭȅ ŎƘŀƴƎŜ ǘƘŜ ǾŀƭǳŜǎ ŦƻǊ ǘƘŜ IƻƳŜhǿƴŜǊ ŎƻƭǳƳƴ ŦǊƻƳ ά¸Ŝǎέ ŀƴŘ άbƻέ ǘƻ άhǿƴέ ŀƴŘ άwŜƴǘέΦ
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Data Mining ςHistorical Data Partition
bƻǿ ǘƘŀǘ ǿŜΩǾŜ ŎƭŜŀƴŜŘ ǳǇ ǘƘŜ Řŀǘŀ ǎŜǘΣ ǿŜΩǊŜ ǊŜŀŘȅ ǘƻ ǎǘŀǊǘ ōǳƛƭŘƛƴƎ ǘƘŜ Řŀǘŀ ƳƻŘŜƭ ǘƘŀǘ ǿƛƭƭ ōŜ ǳǎŜŘ ǘƻ ƛŘŜƴǘƛŦȅ ƭƛƪŜƭȅ Ŏǳǎtomers.  The first step in this 
process is to partition the historical data into two separate spreadsheets. This is necessary because we need both a trainingdata set and a testing data set.  
The training data set will be used in detecting patterns in the data and building the actual model, while the testing data set will be used in validating the 
patterns in the model.
²ŜΩƭƭ ŀŎŎƻƳǇƭƛǎƘ ǘƘƛǎ ǘŀǎƪ ōȅ ǳǎƛƴƎ ǘƘŜ tŀǊǘƛǘƛƻƴ 5ŀǘŀ ²ƛȊŀǊŘΦ  !ŦǘŜǊ ǘƘŜ ǿƛȊŀǊŘ Ƙŀǎ ǊǳƴΣ ƴƻǘŜ ǘƘŀǘ ǘǿƻ ƴŜǿ ǎǇǊŜŀŘǎƘŜŜǘǎ ƘŀǾŜbeen created in the 
workbook.  70% of the data has been randomly assigned as training data, while the rest is now our testing data.
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